4.4, AHHOTAUMHU PadOYUX MPOTrPAMM M CUUTLITHH
4.4.1 JIucuMnIMHbI 00513aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«/HOCTpaHHBIN A3BIK»

1. Heasb qucUMIJIMHBI PpUOOpeTeHHE 00ydYarOMUMUCS OOIIeH, KOMMYHHUKATHBHOW U
npodeCCHOHATIBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJEJIbHBIX JTamax s3bIKOBOM
NOArOTOBKA  IO3BOJIAET  MCHOJIb30BaThb  HMHOCTPAHHBIM  fA3BIK  IPAKTHYECKM KaKk B
npodecCOHAIbHON (MIPOM3BOACTBEHHOM M HAay4yHOM) JEATENIbHOCTH, Tak M Ui Lesed
camMo00pazoBaHusI.

2. B pe3yabTaTre uU3y4YeHHMsl JUCUMILUIMHBI O0Oy4yawIinuiics 10 TporpamMmme
CIIelHATUTETA JOJI/KEeH |
Obnadams CIETYIONTUMA KOMITETCHIMSAMU.

- CHOCOOHOCTBIO K MPO(ECCHOHATHHOMY OOLICHHIO Ha MHOCTPAHHOM SI3bIKE, K IMOJYYCHHIO

uHpopMaruu u3 3apyoexHbix ncTouHuKoB (OK-6).

3uams:

— OCHOBHBIE CIOCOOBI ~ COYETAEMOCTH  JIEKCUYECKHUX €IMHULL U OCHOBHBIE
CJIOBOOOpa30BaTEIbHbBIE MOJICIIH;

— PpYyCCKHE 3KBUBAJIEHTBHl OCHOBHBIX CJIOB U BBIPAKEHHM peyH B MPOLECCE MEKIMUYHOCTHOIO U
MEXKYJIbTYPHOTO B3aUMOJICHCTBHSI;

— OCHOBHBIE ITPUEMBI U METO/Ibl pepeprupoBaHMs U AHHOTUPOBAHUS JINTEPATYPHI,

— TMAcCUBHYI0O M aKTHUBHYIO JIEKCHMKY, B TOM 4HcCJie OOIICHAyYHYI0 U CHELHAIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO JJIsl pabOThI HaJl THIIOBBIMU TEKCTaMH;

— TpueMbl paboThl C OPUTHHAIBHOMN TUTEPATYpOil HAa HHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTaTh ¢ OPUTrMHAIBLHOM JINTEPaTYpOil Ha MHOCTPAHHOM SI3BIKE;

— paboTath cO ClOoBapeM;

— BECTH NEPENUCKY Ha HM3Yy4aeMOM SI3bIKE C LEJNbI0 MEXINYHOCTHOTO M MEXKKYJIBTYPHOIO
B3aUMO/ICICTBHUS;

— BECTH  PEUYEBYIO  JIeATENIBHOCTh  NPUMEHHTENbHO K  chepe  OBITOBOM U
MpoeCCHOHATBHON KOMMYHUKAITUH.

Braoemy:

— MHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpHOIO OOILIeHHUS,
HaBbIKAMU M YMEHUSMM pEUYEBOU [JEATEIbHOCTH NPUMEHUTENIBHO K cdepe ObITOBOH U
npodeccuoHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyn;

— OCHOBaMHU pedepHpoBaHHS W AHHOTHUPOBAHMS JUTEpPATypbl Ha HM3Yy4aeMOM HMHOCTPAHHOM
SI3BIKE.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Pazzen 1. 'pammaruyeckye u JIEKCUYECKHUE TPYAHOCTH U3YyYaeMOro s3bIKa.

1.1 ChopsokeHne M HM3MEHEHHE TJIarojia-CBsi3kM B (opMax HACTOAILIET0 BPEMEHH.
Bunospemennsie ¢opmbl  riarosnioB. OOpa3zoBaHue (GOpM  MPOCTHIX, MPOJOKEHHBIX,
nepheKTHBIX U nep(eKTHO-NPOJOIKEHHBIX BpeMeH riarosia. BonpocurenbHble MpeaiokKeHs B
pa3ianuHbIX BpeMeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (POPM TJIarosia B pa3IMuHbIX BpEMEHaX.

1.3 O6pazoBaHue NPOCTHIX, MPOIOHKEHHBIX, MEP(HEKTHBIX BPEMEH INIaroibHbIX (HopM U
ynorpebieHue ¢opMm cTpagaTenbHoro 3ainora.l.4. BumoBpemeHHble (OPMBI  TJIAroJoB.
OO6pa3oBaHue MPOCTHIX, MPOJODKEHHBIX, MEP(EKTHBIX U NMEePPEKTHO-TPOJOHKEHHBIX BPEMEH.
BonpocutenbHble npeuiokKeHnsl B pa3InyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENBHBIX (OpPM
IJIaroJsia B pa3iMyHbIX BPEMEHaX.

1.4 lpuuactus. [Ipuyactus Hacrosero u npoulenuiero Bpemenu. Ilepdextasie popmbl
npuyactusi. MecTo npu4acTii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel naGuauTHBA. [IpomomkeHHbld U NepPEKTHBIH WH(OUHUTHB.
Oynkuuu MHOUHUTHBA B mpemiokeHun. OOpazoBaHue W ynorpeOiieHue HH(OUHUTHBHBIX
000pPOTOB THUIIA «CIOKHOE MOATIEKAIIEEN U «CTI0KHOE TOTIOTHEHHE.

1.6 Monanbubsle riaroisl. CTpykTypa npemioxeHus. IIpuHuumnel cioBooOpa3oBaHus.
Coxkpamenus (a06peBuatypbl). O6o3HaueHue aatel. [IpaBuiia yTeHUS XUMHUUYECKHX AJIEMEHTOB,
o0o3HaYeHUI U (POPMYN HEOPTraHUYECKHX COCAMHCHHA W YPAaBHCHHHM XHMHUYECKUX PEaKIUi.
[IpaBuna urteHuss eauHul, u3MepeHus. IlpaBunma YTeHHsT HAUMEHOBAHMHM OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUM.

Pa3nien 2. Pa3BuTre HABBIKOB YTEHHS TEMAaTUYECKUX TEKCTOB.
2.1 YreHue TEKCTOB MO TEMaM:
— DBBsenenue B cnennanbHOCTh
— .M. Menpaeneen
— PXTY um. /.. Menaenecena
— Hayka u HayuHbIe METO/IbI, HAyYHbIE CTaThU
— CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUH:
— OcHoBHBIE TPOIECCHl XUMUYECKUX ITPOU3BOJICTB
— IIpobGieMbl XxuMu4eckoi KUOEPHETUKH
— OxpanHa OKpyXarolen cpeabl
— PanuonanpHO€ KCII0JIb30BaHNE IPUPOIHBIX PECYPCOB
— PanuonanpHO€ KUCII0JIB30BaHNE YHEPIETUYECKUX PECYPCOB
— MaiuuHsl 4 anmnaparbl XMMUYECKUX [TPOU3BOJICTB
— DuepropecypcocOeperaronme XuMIIeCKue Mpou3BOACTBA
— AHanuTH4ecKas XUMHUS U PU3UKO-XMMUYECKHE METOIBI aHAIHN3a
— IIpoueccel u anmapaTbl XUMUYECKON TEXHOJIOTUU
— CucreMsl ynpaBlieHUs] XUMUKO-TEXHOJIOTMYECKUMU POIECCAMU
— XuMHUYeCcKoe IpeanpusTie
— Xwumuyeckas nabopatopusi. Texnuka Oe3omacHocTH B Jabopartopuu. HW3mepeHus B
XUMHYECKOH J1abopaTopuu
— Xwumus Oyayuiero.
— buorexHonorus @apmManeBTUYECKUE TPOU3BOICTBA.
— 3enenas xumus. [IpobiemMbl 3K0I0TUH.

2.2 llonsatue o Buaax ureHus. [IpocMOTpoBOe UTEHHE HA MPUMEPAX TEKCTOB O XUMHHU,
J.1. Menaeneee, PXTY um, [[.11. Menaeneena.

AKTHUBH3AIUS JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHE HAyYHBIX M HAYyYHO-TIOMYJSAPHBIX TEKCTOB IO BbIOpaHHON
CHEIMAIbHOCTH Ha Tnpumepe TekcToB: «Hayka u HaydyHble METOABD», «XHMHUYECKOE
npeanpustie», «CoBpeMEHHbIE HMH)KEHEpHbIE TEXHOJOTHM», «XUMHUYEcKass JabopaTropus.
TexHuka Oe3omnacHocTH B jnabopatopuu. M3MmepeHuss B XUMUYECKOW JlabopaTopumn», «XUMHs
Oynymero. CoBpeMeHHbIEe TEHICHLIUN pa3BUTHs HayKn», «buotexHosnorus. dapmareBTHuecKkue
IIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiembl 3K0I0rum».

Jlexcuueckue OCOOEHHOCTH TEKCTOB HAay4YHO-TEXHHYECKON HaIpaBICHHOCTU. TEepMUHOJIOTHS
HAy4YHO-TEXHUUYECKOH JINTEPaTyphbl HA U3Yy4a€MOM SI3bIKE.
Pa3nea 3. [IpakTuka ycTHOH peun
3.1 IIpakTrKa yCTHOHM pedn Mo TeMaMm:
— «['oBopum o cebe, 0 cBoeit Oynymieit mpodeccuny,
— «Moii yHuBepcuTeT»,
—  «YHUBEPCUTETCKHI KaMITyC)
—  «At the bank»
—  «Applying for a job» u T.1.

3.2 MoHosoruueckas peub Mo TeMe «o cebe u o Oynymieit npodeccun». Jlekcuueckue

0COOEHHOCTH MOHOJIOTMYECKOM peyH.
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3.3 PedeBoil OTHUKET TOBCEAHEBHOTO OOIICHHWS (3HAKOMCTBO, IIPEICTABIICHHE,
YCTAHOBJICHHE M TOJIep)KaHHE KOHTAKTa, 3allpoc M cooOueHne nH(popMalum, nodyxIeHne K
JeMCTBUIO, BBIPAKEHUE IPOCHOBI, COIIIACHS).

Oco0eHHOCTH JUAJIOTMYECKON pedH 0 MPOUIEHHBIM TEMaM.
Pa3zgen 4. Oco0eHHOCTH A3LIKA CIIENNAJTLHOCTH
I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CHEIUAIBHOCTHU:

4.1. I'paMMaTHyeCcKue U JIEKCHYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHThI EpPEeBOIa MPUYACTHI HA pyccKui s3bIK. [IpudyacTHBIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenpbHoe HakJIOHEHHE. POPMBI COCIIaraTeIbHOrO HaKJIOHEHUS B U3Y4aeMOM
A3plke. MoJanbHble TIJaroyibl U UX HCIOJIB30BAHHE B IPEUIOKCHHUSIX B COCIAraTebHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX IIPEMIOKECHUM. BapuaHTbl nepeBoJa INPEUIOKEHUH B
COCJIaraTeJIbHOM HAKJIOHEHUM W YCIOBHBIX INpeanokeHui. [lopsnok ciaoB B INPEAIOKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3yyeHue mpaBU HEpeBOJA PA3IMYHbIX (HOpM HMH(OUHUTHBA U HMH(UHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3zyuarolee yTeHUe TEKCTOB 110 TEMATUKE:

1) «Jlaboparopusi»

2) «M3MepeHus: B XUMUYECKOH 1ab0opaTopum».

Crunuctuueckre 0COOEHHOCTH CHELMAIbHON Hay4YHO-TEXHUYECKOW JuTepaTypsl. Opranuzanus
paboThl co crienuanbHbIMU cioBapsMu. [loHsTue o pedepupoBaHUM U AHHOTHPOBAHUH TEKCTOB
no crenuaabHocTH. [lonck HOBOW MH(pOpManuu NMpH padoTe ¢ TEKCTAaMH W3 TEPHOAMYECKUX
U3JaHUH M MOHOrpauil, HHCTPYKLUUIH, HPOCIEKTOB M CHPAaBOYHOW JIUTEpaTypbl IO
paccMaTpuBaeMOil TEMATHKE.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
o Bcero
Bun yuebnoit paboTsl 1 2
3E | Axan. 4. | 3E | Axaxn. 4. | 3E | Axaz. 4.
OOu1ast TPYA0EMKOCTh IUCIUIIIUHBI 8 288 4 144 4 144
KonTakTHasi padoTa — ay1uTOpHbIE 2,22 80 1,33 48 0,89 30
3aAHATHA:
[Tpaktuueckue 3ansatus (I113) 0,44 80 1,33 48 0,89 32
CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KoHnTakTHas camocTosiTellbHas paboTa 0,4 0,4 -
VYrpaxHeHus 10 COOTBETCTBYIOIIUM 4,78 1716 2,67 956 2,22 76
pazaenaM JUCIUILTHHBI
Buabl KOHTPOJIA:
3adeT ¢ OIEHKOM
DK3aMeH 1 36 + + 1 36
KonraxrHas paboTta - 0.4 i 1 0.4
MTPOMEXKYTOYHAST aTTECTaIUs
[ToaroroBka k 3K3amMeHy 1 35,6 - - 35,6
3auer ¢
Buja nToroBoro KOHTpoOJIsi: o JK3aMeH
OLICHKOI1
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Cemectp
. Bcero
Buz yue6HON paboThI 1 2
3E | Actp.u. | 3E | Actp.u. | 3E | Actp. u.

OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 8 216 4 108 4 108
KonTakTHasi pabora — ayiMuTOPHBbIE 222 60 1,33 36 0,89 24
3aHSATHS:
[Tpaktrueckue 3ansatus (113) 0,44 60 1,33 36 0,89 24
CamocrosiTejibHas padoTa 4,78 129 2,67 12 2,11 57
KonTakTHas camocrosiTenbHas paboTa 0,3 0,3 -
VYrpaxxHeHuUs 10 COOTBETCTBYIOIIUM 4,78 1287 2,67 717 2,22 57
pazaenaM JUCIHUILTAHBI
Buabl KOHTpOJIA:
3a4eT ¢ OIEeHKOMN + +
DK3aMeH 1 27 1 27
KonrakTHas padora — 1 03 - i 1 03
NMPOMEKYTOYHASI ATTECTAIUSA ’ ’
IMoaroroBka K 3K3aMeHy 26,7 - 26,7

3auer ¢
Buja nToroBoro KOHTpoOJIs: . IK3aMeH

OII€HKO¥i

AHHOTAUA

padoyeii nporpaMMbl IUCHHILIUHBI «PUI0coPUsD)

1. I_[e.m, AUCHUIIIMHBbI — C(I)OpMI/IpOBaTB Y CTYACHTOB KOMIIJICKCHOC NPCACTABJICHUC O
pPoJIn U MCCTC (1)I/IJIOCO(1)I/II/I B CUCTEMC TI'yMAaHUTApPHBIX, COIHUAILHBIX W CCTCCTBCHHLIX HAYK,
IIO3HAaKOMHUTb HX C OCHOBaMH (bHHOCO(I)CKOl"O 3HaHUA, HeO6XOI[I/IMBIMI/I JI1 PCHICHUA
TCOPCTUUCCKHUX U MMPAKTHYCCKUX 3a1a4.

2. B pe3yabTrare uU3y4YeHMs [JHCHUILVIMHBI O00y4yamouuiics 1O Mporpamme
CIelHATUTETA JOJI/KEeH |
Obnadoams CIEeAYOIUMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBHIO MPEICTAaBUTh COBPEMEHHYIO KapTMHY MHpa Ha OCHOBE IIEJIOCTHOM
CHUCTEMBl €CTECTBEHHOHAYUYHBIX M MAaTEMaTHMYECKUX 3HAHUN, OPUEHTHPOBATHCS B LIEHHOCTAX
ObITHs, )KU3HH, KyTbTyphl (OK-1);

- CHOCOOHOCTBIO K aHAJIW3y COLMANbHO-3HAYMMBIX TIPOLIECCOB M  SBICHHUH, K
OTBETCTBEHHOMY Y4YacTHIO B moiutuueckoi sxu3nu (OK-2)

B pe3ynbrate ocBoeHus Kypca Gpuinocouu CTyIeHT TOJKEH:

3uamo:

OCHOBHOE€ COZIep)KaHUE TIaBHBIX (PUIOCO(CKUX IIKOI M HAampaBlIE€HWH, MpeacTaBuTeNneit
TUX IIKOJ, CBSI3b W pasznuuue ux (uimocopckux uaei, cBsi3b HCTOPUKO-(PHIIOCO(HCKUX
KOHIIETIIIMI ¢ COBpEMEHHBIMU MpoOIeMaMi MHIUBUAYaTbHON U 00IIIECTBEHHON KU3HU.

Ymemu:

IIOHMMAaTh W aHAJIW3UpPOBaTh MHUPOBO33PEHUECKHE, COLMAIbHBIE M WHIMBHUIYyaJIbHBIC
po0JIeMbl COBPEMEHHOM U3HHU; TPAaMOTHO BECTH TUCKYCCHUIO, aHAIM3UPOBAaTh OCOOEHHOCTU
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS, OOYCIOBJICHHBIE DPAa3TUUYMEM 3THYECKUX, PEITUTHO3HBIX MU
[IEHHOCTHBIX CHCTEM, OINHUpaschb Ha HapabOTaHHBI B wucTopun ¢unocodpun MaTepuar;
MPUMEHSTH MOJIydeHHbIe pusiocodckre 3HaHUSI K pEIeHUI0 POPeCCUOHANIBHBIX 3a]1a4.

Braoemw:

IpescTaBlIeHUsIMUA 0 (puIocopuu Kak HayKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApHOTO 3HaHUS; OCHOBaMM (MIOCO(CKOTO MBIIUICHHS; KaTerOpHUAIbHBIM aIapaToM
M3y4aeMoll NUCUUIUIMHBI, HaBbIKAaMH (QHIOCO(PCKON KyIbTYphl Ui BBIPAOOTKH CHUCTEMHOTO,
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LEJIOCTHOTO B3IVIAa HAa JEHCTBUTENBHOCTh M MECTO XMMHMH M XMMHYECKOM TEXHOJIOTMH B
LIEJIOCTHOM KapTUHE MHUpa.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Beenenune. ®unocodus, ee MPOUCXOXKISHUE U POJIH B OOIIECTBE.

Pasznen 1. OcHoBHBIE (uiI0coPCKHE MKOBI.

Antnunas  ¢wiocopus  (mocokparuku, cocuctel, Cokpat, [emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKast (uiiocodus). OcHOBHbIE MPOOIEMBbl CpPEIHEBEKOBON
¢unocopun u snoxu Bospoxaenus. dunocodus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemienus. Hemenkas kinaccuueckas ¢uiocodus. Pycckas dunocodpus XIX —
XX BB. OcHOBBl MapkcuUCTCKOH ¢Quimocopuu. OCHOBHbIE HANpaBICHUS COBPEMEHHOMN
bunocodum.

Paznen 2. ®unocodcxkue KOHUENUUH ObITHA U TO3HAHUSA.

[IpoGnema ObiTHs B uctopuu ¢umiocodpuu. [loHATHS MaTepHaTbHOTO W UACATBHOTO.
OcHoBHBIE (unococKkre HampaBICHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaodaabHOTO
SBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOI KapTHHE MUpA.

Konnenmuy npocTpancTBa U BpeMEHH B UCTOPHUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyna B mpoucXoxaAeHUU co3HaHus. Maeanuctuaeckue
U MaTepUaNMCTHYeCKue KoHuenuuu co3HaHus. Cosnanme U Mo3r. Co3HarenbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHKE U CAMOCO3HAHHE.

Konnenmuu rHOCeonoruu B HWCTOpUH  (UIOCOGUU: CEHCYalIW3M, pallduOHAIU3M,
CKETITUIU3M, arHOCTHUIIM3M, KOHIICTIIIHS BPOXKACHHBIX UICH, apuopu3M. J(HaaeKkTuka mo3HaHus:
YYBCTBEHHOE M paninoHagbHOe. OCHOBHBIE TEOPHH WCTHHBI.

Pasnen 3. [Ipo6siembl yesioBeka B puiocodumn.

Yenosek kak npeamer ¢unocodekoro ananusa B uctopun punocoduu. Iponcxoxaenue
YeloBeKa: TMPUPOIHBIE U COIMANIbHBIE YCIOBUS AHTPOIOCOLMOTeHe3a. buoioruueckoe u
COLIMAIBHOE B 4YeJoBeKe. IHIMBUA, MHINBUAYAIbHOCTD, IMYHOCTb.

CMbICI KM3HU W TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBukeHue
HEHACWIHSA, €ro pojb B COBpeMeHHOW >km3HM. llemu u wnenHoctn. CBoOoma BoiM U
OTBETCTBEHHOCTH IMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETHUECKHE IIEHHOCTH.

Pa3nen 4. ®usocopus ncropum u odmecTaa

YenoBek B cucTeMe COLMaNbHBIX cBs3eil. JluuHocTh W Macchl, cBoboma H
HeoOxoaumocTh. Punocodust ucropuu: GOpMaIMOHHAsT YW [UBWIM3AIMOHHAS KOHIEMIUN
UCTOpUYECKOro pa3Butusa. [IporpeccucTckue M MUKINYECKHE MOJENU pa3BuUTHsA. [ TmobanbHbIE
po0IeMbl coBpeMeHHOCTH. KOHIIeus yCTOHYMBOTO pa3BuTHs U CIICHApHH OYIyILEro.

OO6mectB0 U ero crpykrypa. ComuanbHas, TONUTAYECKAss U JAyXOBHas cdepsl
obmectBa. Konnenuuu rocynapctsa B uctopuu punocodckoit Mpiciu. I'paxkmaaHckoe 00111ecTBo
U TIPaBOBOE IrOCYIapCTBO.

Paznen 5. ®unocodekue npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4dHOTO 3HAHHs, €r0 METOJIbI U (POPMBL.
Hayunple peBOIIONMHM ¥ CMEHa THUIIOB PallMOHATHHOCTH. Hayka B COBpEeMEHHOM MHpe. DTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOmIEHUS] HAayku ¥ TeXHUKU. CoIMaabHBIE IOCIEACTBUS HAydHO-
TEXHUUYECKOTO Tporpecca. IDTUYECKHE M HKOJIOTMYECKHWE HMIIEPATUBbI Pa3BUTHSA HAYKH U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas MpobOieMa XUMHUH KaK HAyKH U
npou3BojacTBa. llemn w  3amaum  xuMudeckoil  TexHonormu. Crnenupuka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUS: (PyHIAMEHTAIbHOE U MPHUKIAHOE, SMIMPUIECKOE U TEOPETHIECKOE
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4. O0beM y4eOHOH JUCIUTNIMHBI

. 1 cemectp
Bunbl yueOHOM paboThI 3E Axan 1.

O0mas TPy10eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 5 180
KonraktHas pa6ora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 2,67 96
Bua konTposs: DK3aMeH
JK3aMeH 1 36
KoHTakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIHS 1 0,4
[ToaroToBka K 9K3aMeHy 35,6

. 1 cemectp

Bunbt yueOHOM pabOThI 3E Actp. .
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 5 135
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3austus (113) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 2,67 72
Buj koHTpoOJIS: JK3aMeH
JK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUYHAsI aTTECTALHS 1 0,3
IToaroroBka K 3K3aMeHy 26,7
AHHOTauA

padouel nporpaMmsl JucuuIIMHbI «AcTopus»

1. Heab AuCHMIVIMHBL. (POPMUPOBAaHHE Yy CTYIEHTOB LIEIOCTHOTO NpEACTaBICHUS 00
UCTOpHUYECKOM TponutoM Poccun, ee MecTe BO BCEMUPHO-HCTOPHUIECKOM IpoIiecce.

2. B pe3yabTare uU3y4YeHHs] AMCHUILUIMHBI oOydawummiics N0 mNporpamme
CIeHHATUTETA T0JIKEH:

Ob6nadamye CleAyOIMUMU KOMITETEHIIUAMU:

- CITIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIE JTallbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3sBuTHs ~ obOmectBa i (OPMUPOBAHMA  TIPAXJAHCKOW  MO3MIMH,  CIIOCOOHOCTH
UHTETPUPOBATHCS B cOBpeMeHHoe obmiectBo (OK-3).

3nams:
- OCHOBHBIE 3TaIlbl U KJIIOUEBBIE COOBITHS UCTOpUM Poccuu W mMHpa; 0COOEHHOCTU pPa3BUTHUS
POCCHUICKOTO TOCYIapCTBA, BBIIAIOIINXCS JIeATeNIel 0TeUeCTBEHHOM U BCEOOIIeH HCTOPHH.
Ymemn:
- COOTHOCHUTH OOIIME UCTOPHUYECKHE MPOIECCHl U OTJENbHBIC (DaKThI, BBISBIATH CYIICCTBEHHBIC
4epThl UCTOPUUYECKUX TPOLIECCOB, SIBICHUH M COOBITHH; aHAIM3UPOBATH COLMAIBHO-3HAUMMBIE
po0JIeMBI;
- (opmynupoBaTh M apryMEHTHUPOBAHO OTCTaMBAaTh COOCTBEHHYIO MO3ULHUIO MO Pa3IUYHBIM
npobyieMaM UCTOPHH.
Braoemw:
- TIpeACTaBJICHUSMHU 00 UCTOPHH KaK HayKe, €€ MECTe B CHCTEMe T'YMaHUTApHOTO 3HAHUS;
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- IPEJCTABICHUAMHU 00 OCHOBHBIX 3Tanax B MICTOPUU UEJIOBEUECTBA U UX XPOHOJIOTUH;
- KaTeropuaibHO-TIOHATUHHBIM aIllapaToM U3y4aeMou TUCIUIUINHBI;
- HaBBIKaMU aHAJIN3a HCTOPUYECKUX UCTOUYHUKOB.

3. KpaTkoe coep:kaHue M CIHUILIAHBI
Pazgean 1. Ucropus kak Hayka. OCOO€HHOCTH CTAHOBJIEHUS rocyaapcTBeHHocTH B Poccun.
1.1. Hcropus B cucreMe CONHAJLHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTO/0JIOTHH
ucropuyeckoii Hayku. Hauano rocynapcrsennocrtu. Kuesckas Pychb.

Mecro ucropum B cucreMe Hayk. lIpenmer mcropudeckoil Hayku. Posb Teopun B
no3Hanuu npouwioro. CymHocTs, GopMbl, (QYHKIMH HCTOPUYECKOro 3HaHMsA. VICTOYHMKHM 1O
OTEYECTBEHHOM HCTOpUHM, HX Kiaccubpukamus. Hctopus Poccum — HeoTbemiemas 4YacTh
BCEMHMPHON UCTOpUH; 001Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

CnaBsiHCKOe OOIIECTBO B 3MOXY pacceleHUs. OTHOKYIBTYpPHBIE M  COIMAJIBbHO-
IIOJIMTUYECKHE  IPOLECChl  CTAHOBICHHUS  POCCHHCKOM TIOCYJapCTBEHHOCTH. (CHOBHBIE
COLMAIbHO-?KOHOMHYECKHE Tpolecchl U cnenuduka GopmupoBanus ¢peogaabHbIX OTHOUICHUH
Ha Pycu. OcoOEHHOCTH COIMANTBHO-TIOTUTHYECKOTO pa3BuTusi Kueckod Pycu. Ilpunsitue
XpucTuaHcTBa. POpMUPOBaHUE IIPABOBOM CUCTEMBI.

1.2. Pycckme 3emun B XII — nayane XVI BB. O0pa3zoBanue Poccuiickoro rocygapcrsa

[Ipuunael 000coONeHus 3eMenb W KHsDKeCTB. COlMambHO-TIONMTHYECKAs CTPYKTypa
PYCCKUX 3€MeNb Nepuoja IOJUTHYECKOH pa3apobieHHocTH. DOpMHpPOBAaHUE pa3IMYHBIX
COLIMOKYJIBTYPHBIX MOJIEJIEN pa3BUTHSI IPEBHEPYCCKOTO 00IIECTBA U FOCYAapCTBa.

Mounrosno-rarapckoe HamecTsue Ha Pycs. Okcnancus B 3ananHyto u CeBepo-3anagHyro
Pycs. Benukoe kuspxkectBo JlutoBckoe M Pycckoe rocymapctBo. ColuanbHO-IOJUTHYECKHE
U3MEHEHHUsS B PYCCKUX 3€MJISIX B IEpPHOJ MOHIO0JIO-TaTapcKoro rocmojactsa. Crneuuduka
¢dopmupoBanusa enuHoro Poccuiickoro rocynapcrta. Pazsutue ¢eomanbHOro 3emieBiiajeHUs.
ConepuuuectBo kHskecTB CeBepo-Bocrounoit Pycu. Ilpuunubl BO3BbILIEHHS MOCKOBCKOTO
KHsDKecTBa. llepBeie MockoBckue KHs3bs. Jmutpuit Jlonckoit. KynukoBckas OutBa, €€
ucTopuyeckoe 3HaueHue. Ponb niepkBu B 00bequHuTEIBHOM Iporiecce. Cepruii Pagonexxckuii.

OcoOenHocT moJaUTHYECKOro ycrpoictBa Poccuiickoro rocynapcrsa. Mpan 111
Bo3HuKHOBEHHE COCIOBHOIM CHUCTEMbI OpraHu3aunuu obmectBa. MectHuuecTBo. [Ipennochuiku
CKJIAJIbIBaHUsI CaMOJEPKaBHBIX 4epT rocygapcrBeHHoM Biactu. Bacwmmit III. Mcropmueckoe
3HaYeHue oopazoBaHus eAMHOro Poccuiickoro rocynapcersa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBINA: MOWCK aJbTEPHATUBHBIX IYTEW COLMAIBHO-TIOIUTHYECKOTO Pa3BUTHS
Pycu. CkiagpiBaHre cOCIOBHO-TPEACTABUTENLHON MOHAPXUU U €€ OCOOEHHOCTH IO CPAaBHEHUIO
co crpaHamu 3anaaHoit EBponsl. 3emckuit Cobop. M30pannas Paga. Pegopmsr 50-x romos XVI
Beka U ux 3HaueHue. Cynedbnuk 1550r. Crormaseiii CobGop 1551r. [Ipucoeaunenune x Poccun
[ToBomxkbs, Ilpuypanes u 3anannoit Cubupu. JIMBoHCKas BOMHA: Il M MPUYMHBI HEydau.
OnpuyHUHA: PUYMHBI, CYIIHOCTb, MOCIEACTBUA. Xo3siicTBeHHoe pazopenue 70-80rr. XVI B.
Oranbl  3aKpemnolleHuss  KpecTbsiHCTBA.  PopmupoBaHHE  OPUUIMAIBHOM  HMIEOJOTHU
caMoOJIepKaBHsl.

«CMmyTHOE BpeMs»: ocialleHue TOCYJapCTBEHHBIX Hayaj, IONBITKA BO3POXKICHHS
TPaJMLIMOHHBIX («IOMOHTOJIbCKUX») HOPM OTHOIIEHHH MEXIy BIJIACTbIO M OOIIECTBOM.
IIpaBnenue bopuca I'onyHnosa. Jhxeamurpuii 1. bospckuii naps Bacuinii Hlyiickuii. Bocctanue
N. bonotHukosa. Jixenmurpuii II. @enomen camo3BaHcTBa. [lonbCKO-IIBEACKAsT MHTEPBEHIIUS.
Cemubospuinaa, okkynanus MockBsl. Poss HapoJHOTO onosdeHus: B 0CBOOOKIeHMH MOCKBBI U
n3rHanun uyxkesemieB. K. Munun u JI. [loxapckuit. 3emckuii co6op 1613r. Bomapenue
JuHacTUM POMaHOBBIX.

Tepputopuss n Hacenenue crtpansl B XVII B. Bnumsaame nocnencrBuit «CMyTHOTO
BpEeMEHU» Ha dKOHOMHUecKkoe pazButue Poccun. Passutue dopm deonanbHOro semiepnaaeHus
u xo3siictBa. CobopHoe Ynoxenne 1649r.: ropuandeckoe opopmMiaeHHuEe KPEOCTHOTO MpaBa U
COCJOBHBIX (pyHKIMI. PocT o0miecTBeHHOrO pasjeneHus Tpyaa U ero cneuuanuzanus. [lepsoie
MaHy(]akTypel M uXx xapakrtep. Hawamo dopmupoBaHus BcepocCHCKOro pbIHKA. SpMapku.
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Pa3BuTne BHyTpeHHEH M BHEIIHEH TOProBiIM. YKperuieHue KymnedectBa. HOBOTOProBhwlil ycTaB.
[lenTpanu3anus BJacTH, Hayvano mepexoia K aOcomrotusmy. IlpekpaineHue aesaTenbHOCTH
3emckux cobopoB. M3menenne pomm bosipckoit Jlymel. LlepkoBs u rocymapctBo. LlepkoBHBIH
packon. «byHTamHblii Bek». I[IpuumHBI MaccOBBIX HapoIHBIX BbIcTyIuleHMM B XVII B.
I'oponckue OyHThl. Boccranue nmon npeasoaurensctBoMm C. PazuHa: npuunHbl, 0COOEHHOCTH,
3HA4YCHUE U NOCIeACTBUA. Poccuiickas MbICab U KyJIbTypa B Iipeaasepun HoBoro BpeMenu.
Pa3nen 2. Poccuiickast umnepusi B XVI1I1- nauane XX B.

2.1. Poccmiickoe rocynapcrso B XVIII Beke — Beke MOAepHU3ALMH U NPOCBEIECHUS

XVIII Bek B eBponerickoi 1 MupoBoil ucropuu. Poccust u EBpona: HOBbl€ B3aUMOCBSI3H U
pasmuuus. [lerp I: GoprOa 3a mpeoOpazoBanue TpaauIMoHHOTO obmiecTBa B Poccuu. OcHOBHBIC
HalpaBJIEHUs] «EBPOMNEU3ALMU» CTpPaHbl. OBOIIOLMS COLMAIBHOW CTPYKTYypbl OOILIEeCTBa.
Buemnsis monurtuka [lerpa I, e€ cBsa3b ¢ mpeoOpa3zoBanusiMu BHyTpu cTpanbl. Pedopmer [etpa |
KaK IepBas IONbITKAa MOAEPHHU3ALMU CTpaHbl, €€ 0COOEHHOCTH. Pa3BUTHE NPOMBIIIIICHHOCTH.
VYeunenue ponu rocygapcrsa B HAapalMBaHUM ITPOM3BOAUTENBHBIX CWJI CTpaHbl. KoHnennus
MepkaHTWwIn3Ma U e€ peanusauuss B Poccun. Coznanue peryispHod apMuu U QuIoTa.
AnvmunuctpatuBHas pedopma. LlepkoBHas pedopma. Tabenr o panrax. bopeba ¢
KOHcepBaTUBHOH onmno3unuei. OdopmieHrne adbCcomOTU3Ma, OCHOBHBIE YEPThl U UCTOPUUYECKOE
3HadyeHue. [IpoBosrnamenune Poccum ummepuen. YnpoyeHue MeEXIAYHAPOJHOIO AaBTOPUTETA
CTpaHBbI.

JIBOpLIOBBIE TNEPEBOPOTHI, MX MPUUYUHBI, COLHAIBHO-NOJIUTUYECKAs CYIIHOCTh H
nocneacteus.  PasoputusM.  Pacmmpenwe — npuBwiernii  aBopsHcTBa.  JlaynbHelmas
OropokpaTu3anusi rocammnapara. BHemHss monutuka BO BTOpoil uerBepTH — cepenune XVIII
BEKA.

Exarepuna II: uCTOKM M CyIIHOCTH Iyain3Ma BHYTpeHHEN NOJUTHKU. «[IpocBenmeHHbIin
abcomotuzMy». Cekynsapu3alus LEPKOBHBIX 3eMellb. YIIOKeHHass Komuccusa. KpecTbsHckuit
Bonpoc. Hapoanoe Boccranue noa npeasoautensctsoM E. IlyraueBa (peanocsuiky, XapakTep,
0COOEHHOCTH, MECTO B HCTOPHM). YKpEIJIeHHE ToCylapCTBEHHOIro ammapara. ['yOepHckas
pedopma. CocnoBHasg nonutuka Exarepunst 1I. HoBblil ropuaumdeckuii cratyc JBOpPSHCTBA.
Buemnsis nmomutrka Poccum Bo BTOpoi monoBuHe XVIII Beka. [lanmpHelinee pacmimpeHue
rpa"ul Poccuiickoi ummnepuu.

apcrBoBanue IlaBna I. IlombiTka orpaHnYeHNs JBOPSHCKOW BJIACTH CaMOZAEPKaBHBIMU
CpencTBaMu. Y KECTOUEHUE NOJIUTUYECKOTIO PEXUMA.

Pycckas kynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATUB K «BEKY IIPOCBEILEHUS.

2.2. Poccus B XIX crosnerun

ITpomsinenssiii nepeBopotr B EBpomne u Poccuu: oOmee u ocoGeHHoe. BaxHelme
ycnoBus nepexoqa Poccum kK MHAYCTpUAIbHOMY OOIIECTBY — PELIEHHE KPECThIHCKOIO BOIpOCa
Y OTPAaHUYEHUE CAMOJEPIKABUSL.

KpectbstHcknii Bompoc: 3tanbl penieHus. IlepBble moACTynbsl K OTMEHE KPENOCTHOTO
npaBa B Hauane XIX B. Yka3z 1803r. o «cBoOOAHBIX XJebonamaxy, yka3 1842r. 00 «o0s3aHHBIX
kpecTtbsiHax». Pedopma I1. /1. Kucenesa. Pemienne kpecTbsIHCKOTO BOIIPOCa B MEPHO/] MPABICHUS
Anexcangpa II. ITpeanoceliiku U NpUYMHBI OTMEHBI KperocTHoro npasa B Poccun. «Manudect»
19 ¢despans 1861r. u «llonmoxxeHusi»: ux colep)kaHue, 3HaYCHHUE, BO3ACWCTBHE HAa pa3BUTHUE
nopedopmenHoii Poccuu.

[TonbITkKM peQoOpMUPOBAHUS CHCTEMBI TOCYAApCTBEHHOro ympapieHus. [IpoexTsl
mubepanbHbIX pepopm M. M. Cnepanckoro m H. H. HoBocwibueBa npu Anexcanape [
N3menenne nomutudeckoro Kypca B Havane 20-x rr. XIX B. BHyrpennss nonutrnka Hukomas .
VYkpemnenue caMmonep)kaBHOW BiacTH. JlanbHelmias ILeHTpaiau3ainus, OrpoKpaTH3alus
rocyaapcTBeHHOro cTpost Poccnn. Ycnnenue penpeccuBHbIX MeED.

Pedopmbr 60-70-x rr. B 00JacTH MECTHOTO YNpPAaBICHMS, Cyla, apMHUH, Ie€4aTh U Jp.
Hcropuueckoe 3HaueHue mpeodpazoanmii 60-70-x rr. «KouTppedopmen Anekcanapa I11.

OoOmectBenHoe nBumxeHne B Poccun XIX Beka. dopMupoBaHHE TpeX TEUEHHIA:
KOHCEPBATUBHO-OXPAHUTENBHOIO,  JHOepaJbHOr0 U paaukaipHoro.  KoHcepBaTHBHO-
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oxpanutenbHoe Hampasienue. H. M. Kapamzun. C. II. IlleBbipeB. M. II. IToromun. M. H.
Karkos. K. II. Tlo6enonocues. JI. M. WMnogaiickuiti. C. C. YBapoB. Teopusi «oduiuanbHOR
HapOJIHOCTH».

JIubepanbHoe HampaBinenue. Mpelinoe Hacnemume I1. S1. YaamaeBa. 3amagHuku U
cnaBssHoduiel. K. JI. Kapenmun. b. Y. Ynuepun. A. 1. Komenes. K. C. AxcakoB. CTaHOBIIEHHE
UJICOJIOTHH pyccKoro Jmbepanusma. JInbepanpHast Oropokpartus u e€ posib B pedopmax 60-70-x
rr. XIX B. 3emckoe aBumxeHne. OcCOOEHHOCTH POCCHIMCKOTO JiMOepann3Ma.

PagukaneHoe HampaBnenue. Hawano ocBOOOIUTENHHOTO JBMXKEHUSA. JleKaOpHCTHI.
dopmupoBaHue HICOJOrUM Aekabpuima. DBomouus IBwxkeHUs: «Coro3 crnaceHus», «Coro3
OnmaromenctBusi», CeBepHoe u HOxHOoe o00mecTBo. OCHOBHBIE NPOTPAMMHBIE JOKYMEHTHI.
Boccranuss B IletepOypre u Ha tore. IlpuyuHBl MOpa)kKeHUS U 3HAYCHHE BBICTYIJICHUS
nexabpuctoB. [1onbITKH NMPoaOHKUTE Tpaaunuio aekadpuctoB. Kpyxku 20-30-x rogos XIX B.
[Ipennockuiku U UCTOUYHKMKHU coranuima B Poccun. «Pycckuii conmanusm» A, U. I'epuena u
H. I'. Yepnsimesckoro. [lerpamesusl. C. I'. HeuaeB u «xewaeBmuHa». Haponnuuectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. TkaueB. IlonuTuyeckue IOKTpUHBI M PEBOJIIOIUMOHHAS
JESTEIIbHOCTh HApOMHWYECKNX opranm3anuii B 70-x — Hawane 80-x rr. XIX B. JlubGepanpHbIe
Hapoguuku  80-90-x romos. CtanoBneHue padoyero aprwkeHus. OdopMieHre MapKCUCTCKOTO
teuenus. ['. B. [Inexanos. B. U. Ynesaos (Jlenun).

Buemnss nonmutnka Poccum B XIX B. Ilpuumnbel OtedectBeHHOM BOMHBI 1812r.
3navyenue nodensl Poccuu B BoiiHe mpotuB Hamoseona u ocBoboauTenbHOTO moxonaa B EBporry.
Poccuiickoe camonepxxaBue u «CpsenHslii Coro3». Boctounslil Bonpoc u ero pemenue B XIX
Beke. Poccus u Hapoasl CesepHoro KaBkasza. Kpeimckas BolHA, €€ MPUYMHBI U MOCIEICTBUS.
[Tonutuka Poccuu Ha [ansHem Boctoke. Ilpogaxa Ansicku. Ilpucoegunenne Cpeqnend A3uu K
Poccun.

Pycckas kynbrypa B XIX B. O0111e JOCTHXXEHUS U IPOTUBOPEUHSL.

2.3. Poccus B Hauajse XX Beka (1900 — 1917rr.)

Teppuropus u Hacenenue Poccun B Hauane XX Beka. ComuanbHasi CTpyKTypa.

OCOoOEHHOCTH COIMANIEHO-IKOHOMHYECKOro pa3BuTHis Poccun B Hauanme XX Beka.
OObexkTHBHAs  NOTPEOHOCTh  MHAYCTPUAIbHONM  MonepHu3amuu  Poccuu.  Ycunenue
rOCYJapCTBEHHOTO peryiupoBanus skoHomuku. Pedopmer C. FO. Butre. Pycckas nepeBHs B
Havasne XX Beka.

CootHomienne noiautuueckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca
camoznepxaBus. IlepBasg poccuiickas peBOJIIOLMSA: IPUYUHBI, XapakTep, OCOOEHHOCTH,
NBIDKYIIME CHUJIBI, JTambl, 3HauyeHue. Manudect 17 oktsa6ps 1905 1. OO6pazoBanue
HNOJUTUYECKUX MapTUH, WX T'eHe3MC, KiacCHu(UKalus, Mporpamma, TakTHKa. ['ocyaapcTBeHHas
ayma Hagasia XX BE€Ka — MEpPBBIM OIBIT POCCHMCKOTO IapiamMeHTapu3Ma. TpeTbeurOHbCKas
nonutuyeckas cuctema (1907-1914): Bracte u oOmectBo. CToNBINMUHCKAs arpapHas pedopma:
HKOHOMMYECKAsl, COLMaNbHAas U MOJIUTUYECKas! CYITHOCTh, UTOTH, TOCIEACTBHSL.

IlepBasg MupoBas BOWHA M ydacThe B Hel Poccun. BnusHue BONHBI Ha COLMAIBHO-
DKOHOMHYECKOE U MOJIUTHYECKOoe pasBuTHEe Poccuu. Kpusuc BiaacTM B roasl BOWHBI M €T0
UCTOKU. BrusHue BOHHBI Ha MpuOMMKeHHE OOIIeHAIlMOHANBHOIO Kpusuca. Poccus HakaHyHe
PEBOIIOLINH.

IToGena deBpabCKOil PEeBOMIOIUN U KOPEHHBbIE M3MEHEHHUS B MOJIUTHYECKON >KU3HU
crpanbl. BpemenHoe mnpaButenbcTtBO M lletporpanckuit Coser. IlommTnueckne maptum B
YCIOBUSAX JBOEBIACTUA. AJbTepHaTuBbl pa3zButus Poccum mnocine Pespans. CoumanbHo-
HKOHOMHUYECKAs MOJIUTHKA HOBOM BiacTH. Kpusuce! Binactu. KopHUIIOBCKOE BBICTYIIIEHUE U €TO
pasrpom.

Paszgea 3. OT coBeTCKOro rocyaapcra k coppeMentoi Poccuu.
3.1. ®opMupoBaHMe U CYIIHOCTb COBETCKOro crpos (1917-1991rr.)

BbonbiieBucrckas crparerusi: nmpuuuHbl noodensl. [lonroroBka u mobdena OKTAOPHCKOTO
BoopykeHHoro Bocctanus B Ilerporpane. II Beepoccniickuii cve3n COBETOB M €0 pEIICHUS.
OKOHOMHYECKasi MW  colMalibHas TMOJWTUKAa OonblieBUKkoB. Hauano  ¢opmupoBanus
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OJTHOTIAPTUHHOM MOMMTHYECKOU cucteMbl. Pocriyck YupeautenpHoro cobpanms. Koncturymus
1918r. bpectckuii mup.

I'paxxnanckast BOWHA: MPUYMHBI, 3TAllbl, PACCTAHOBKA CHUJ, PE3YJITATHl U IOCIEICTBHUS.
WutepBeHnys: npuuuHbl, ¢Gopmbl, MacmTad. Mpeonorus, MONMTHKA, TMPAKTUKA «BOSCHHOTO
KOMMYHHU3Ma.

[lonoxxeHne  cTpaHbl 1OCIE€ OKOHYaHMS  TIpaxaaHckod  BoMHbL.  ColnuasbHO-
SKOHOMUYECKHH M TIOJIMTUYCCKUM KPU3UCHI B cTpaHe Ha pyoeke 1920-1921rr. [lepexon k HOBOMA
HIKOHOMHUYECKON monuTuke. CylHOCTb, L€, peanu3alus, IpoTUBOPEUns, cyib0a U 3HaUECHUE
HOIla. YTBepxkaeHue oqHONAPTUHHON MOJTUTUYECKON CUCTEMBI.

HanmonansHo-rocygapcTBeHHOE CTpOUTENsCTBO B 20-¢ rT. Jluckyccuu o6 oOpazoBaHUU
CCCP. I cvezn CoseroB CCCP, ero pemienus u Mmecto B uctopun. Koncrurynust CCCP 1924r.

[Tomutnueckast 6oprba B maptuu u rocynapcrse. [locnennue padorsr B. U. Jlennna o
BHYTpEeHHEN W BHemHed nonutuke CoBerckoro rocynapctsa. Boszseimienne M. B. Cranuna.
Boppba ¢ ommosummel mo Bompocam pa3BuTHS cTpaHbl. CeepreiBanue HOIla, xypc Ha
CTPOUTEIBCTBO COLIMAIN3MA B OJTHOW CTpaHe.

CCCP B rompl mepBeix msatuierok (konen 20-x rr. — 30-e rr.). dopcupoBaHHOE
coruanucruieckoe crpoutensbctBo B CCCP. Munpyctpuanuszanus: NpeanoChUIKU, MCTOYHHKHU
HAKOIUIEHHUS, METOJ], TEMIIbl, pe3yabTaThl. [lodUTHKA CIIOMIHON KOJUIEKTUBU3ALMH CEJIBCKOTO
X035iCTBa, €€ NPUYMHBI, SKOHOMHYECKHE U COIMalibHble TocneacTBus. llena «6omibiioro
CKayKay.

®opmupoBaHue pexuMa JUyHOM BiacTH CTalMHa M KOMaHIHO-aIMUHHCTPAaTHBHOU
CUCTEMBI yIIpaBjieHMs rocyaapcTBoM. CpaliuBaHue HNapTUHHBIX U FOCYAAPCTBEHHBIX CTPYKTYP.
Homenknarypa. Pons u mectro CoBeToB, po¢)cor030B, CyJAeOHBIX OpraHOB U MPOKYpPaTyphl B
CO3J1aBa€MOM TOTAJIMTAPHOW MOIUTHYECKOW cucreme. KaparenpHble opransl. MaccoBble
penpeccuu.

[TIpobnema maccoBoii moamepxkku coerckoro pexnma B CCCP. VYauduxamms
OOIIECTBEHHON KHU3HU, «KYJIbTYpHasi peBoonus». boppda ¢ nHakombicareMm. ConpoTuBIeHUE
CTAJINHU3MY M MIPUYMHBI €0 nopakeHus. OTHOLIEHHE rOCy1apcTBa K PEIUTUH.

Buemnss nomutuka CCCP B 20-30-¢ rr. IlepBhle mIaru COBETCKOW JTUIIJIOMATHH.
I'enys3ckas kondepenmus. MexnyHapoanoe npusHanue CCCP. Ob6ocTpeHue MOJIUTHYECKON
oOctaHoBKM B EBpore HakaHyHe BTOpOil MHpOBOIl BOHHBI. IlepBble BOCHHbIE KOH(DIUKTHI
MIOHXEHCKOEe COIIallleHue W €ro BIUSHUE Ha MeXAyHapoAHoe mnonoxeHue. Heynauu
neperoopoB Mexnay CCCP, Anrnmei, @paHuuedl o NpenoTBpalieHuH BOWHBI. COBETCKO-
FePMAaHCKUM TMAaKT O HEHANaJeHWU: MPUYUHBI, MocnencTBus. COBpEeMEHHbIE CIOpPbl O
MexayHapoaHoM kpuszuce 1939 — 1941 rr.

CCCP Bo BTOpo# MupoBoit u Bemmkoit OtedyecTBeHHOU BoOitHe. Pemmaronuii BKIas
Coserckoro Coro3a B pasrpoM ¢ammsma. [Tpuunnsl u nena nobenpl. Yuactue CCCP B BoliHe
npotuB SAnonun. iTorn u ypoku BTOpO MUPOBOM BOMHBI.

N3MeHeHne COOTHOLIEHHsI CUJI B MHpE IOCJIE€ BTOPOW MHpPOBOM BOMHBI. Hauamo
«xonoguoit BoiHBY. CCCP u CIHIA. CCCP wu crpansl Boctounoit Espomnbl. Coznanue
«COLMAINCTUYECKOTO JIareps».

Tpynnoctu nocneBoenHoro passutuss CCCP; BoccTaHOBIEHHE HAPOJIHOTO XO3SIMCTBA U
mukBujganuss aromMHod MoHomonmuu CIIMA.  VYikecToueHME NOJUTHYECKOIO peXxuma U
WJIC0JIOTUYECKOTO KOHTPOJIsA. HOBBIN BUTOK MacCOBBIX PENPECCUH.

[TlepBoe mocnecranuHckoe necstuierne. PedopmaTopckue MOMCKM B COBETCKOM
pykoBojcTBe. IlombITKM OOHOBIEHUS «TOCYJAPCTBEHHOIO COIMAIM3Ma». ODKOHOMHUYECKHE
pedopmbl, nonbITku nepeBoja 3koHOMUKH CCCP Ha MHTEHCHBHBIHN MyTh Pa3BUTUS B YCIOBUSX
HTP. XX cwe3nq KIICC wu ocyxnenue kynbra nuyHoctd CranunHa. PeaOunuranus >xepTs
penpeccuit u nenopranuii. HomenknaTypHas «imbepanuzanusy. «OTTenens» B JAyXOBHOU
cdepe. [IprunHbl 3amMesIeHUs] TEMIIOB SKOHOMHUYECKOTO M COLMAIBHOTO pa3BUTHUS B Hadase 60-x
ronoB. XXII cee3n KIICC n koHIEnuus «mepexoja OT COLUaIn3Ma K KOMMYHHU3MY».
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BHemHss monuTHKa B TOABI «OTTEMENM»: HAyalo Iepexofa OT KOH(QPOHTAIUMH K
paspsKe MEXIyHapoaHOW HampspbkeHHocTH. KapuOckuit  kpmsuc (1962 r.): mobena
MOJIMTUYECKOTO peaanu3mMa.

CMmeHa BIacTd M MOJUTHYECKOTO Kypca B 1964 T., skoHOMUYeckne peopMbl CepeIUHBI
60-X romoB, MPUYMHBI X HE3aBEpIIEHHOCTU. Bnacte u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEH HMAEOoNOoruu. [IpUunHbl NOJUTUKU OrPaHUYEHUN U 3alPEeTOB B KYJIbTYPHOH
*km3Hu CCCP. JluccuaeHTCKOe JBHUKEHHE: MPEINOCBUIKH, CYIIHOCTb, OCHOBHBIE JTallbl
pasBuTHs. Hapactanue Kpu3MCHBIX SIBJICHHH B coBeTcKoM obmiectBe B 70-¢ — cepenune 80-x
rOJI0B.

Buemusis momutuka CCCP B konne 60-x Hagane 80-X IT.: OT pa3psiKu K 000CTPEHUIO
MeXIyHapoaHoi oOctaHOBKU. Pa3zpaboTka [Iporpammel Mupa u e€ peanusanus. BBox coBeTckux
BOMCK B AQraHucTaH u ero MmocJieICTBUSI.

Kypc Ha paagukanbHoe oOHOBJIeHHE cOBeTCKOro oOmiectBa. «llepectpoiikay: CyIIHOCTD,
LIeJIM, 3aJa4l, OCHOBHBIE JTalbl, pe3ynbTaTbl. HOBblE CTPYKTypbl rOCyJapCTBEHHOH BIIAacTH,
nepBele  che3apl  HapoaHbix genyratroB CCCP, HoBble OOILIECTBEHHbIE [BHKEHUS U
MNOJUTUYECKHE TapTHH, Mpe3uAeHTCKas (popma npasieHus. «HoBoe MONMUTHYECKOE MBIIIICHHE)
u usMeHenue reonosurnyeckoro mnonoxenus CCCP. I'KUII um kpax conuMaaucTU4eCKOro
pedopmartopcrBa B CCCP. Pacnag CCCP, npekparnienue cymiectBoBanus KIICC. Obpazoanue
CHT.

3.2. CraHoBJ/IeHHEe HOBOii poccHiickoii rocynapcrBeHHocTH (¢ 1991- mo HacTosiiee Bpemsi).

Buytpennsis nonutuka Poccuu. JluGepanbHas KOHUENIMS POCCUNUCKHX pedopm:
nepexol K pbIHKY, (OpMHpOBaHHE TpakJaHCKOro oO0IlecTBa U IPaBOBOIO TOCYAAPCTBA.
«IIlokoBas Tepanus» sKoHOMHUYECKUX pedopm B Havane 90-x roaoB. KOHCTUTYIIMOHHBIN KPU3UC
B Poccum 1993 r. m gemontax cucrembl Biactu CosertoB. Koncrutyuus Poccuiickoit
Oenepariun 1993 r. [lonmutuyeckue mnapTuu W oOUIeCTBeHHbIE JBMXKEeHUS Poccum Ha
COBPEMEHHOM JTare. MexHauuMoHalbHbIe OTHOWIEHMs. YeueHckas BoitHa. Hayka, KynbTypa,
oOpa3oBaHHe B pPBIHOYHBIX ycloBusix. CoumanbHas I€HA U TEPBBIE PE3yIbTaThl pedopM.
[TonmuTyeckue mapTuu U oOLIECTBEHHbBIE ABM)KEHUS Poccuy Ha COBpEMEHHOM JTale.

Poccus B Hauane XXI Beka. CoBpeMeHHbIE TPOOJIEMBI YelloBEYeCTBa U polib Poccuu B ux
pemienun. PernonanbHple U ri00anmpHble MHTEpechl Poccun. CouumanbHO-3KOHOMHYECKOE
nonoxenue PO B nepuoxa 2001-2019 roga. MupoBoii pUHAHCOBBIM 1 5KOHOMUYECKHI KPU3HC U
Poccus. Bremnsas nonutuka Poccuiickoit ®@enepauuu B 1991 — 2019 rr. [IpuHumns! BHEMIHEH
noauTuku. Poccus u ctpansl nanbHero 3apyoexbsa. OtHomenus co crpanamu CHI'. Poccus B
CHCTEME MUPOBOM SKOHOMHUKH M MEXIYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bcero 2 cemecTp
Buabl yyeOHol padoThI 3E AKaL 1. 3E AI‘c{a;:(.

O0masi Tpy10€eMKOCTb M CHUIITHHBI 4 144 4 144
KonTakTHas padora -ayAuTOpHbIC 3aHATHSA: 1,3 48 1,3 48
Jlexiuu (JIek) 0,9 32 0,9 32
[Ipaktrueckue 3ausatus (I13) 0,4 16 0,4 16
CamocrositesbHas padora (CP) 1,7 60 1,7 60
KonTaktHas camocrositenbHas padboTa - -
CaMOCTOATENFHOE H3yUeHHE Pa3ieioB 1,7 60 1,7 60
JUCIUTLTAHBI
Bua konTpoJs:
DK3aMeH 1 36 1 36
KonTakTHas padora — npoMe:KyToYHast 1 0,4 1 0,4
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aTTecTaumsi

IToaroroBKa K 3K3aMeHy 35,6 35,6
Bua uToroBoro KOHTpoOJIA DK3aMeH DK3aMeH
O01asi TPY10€eMKOCTb M CHUTIITHHBI 4 108 4 108
KonrakTHasi pa6oTa -ay1MTOPHbIE 3aHATHUS: 1,3 36 1,3 36
Jlextuu (JIek) 0,9 24 0,9 24
[Ipaktrueckue 3ausarus (113) 0,4 12 0,4 12
CamocrositeabHas padora (CP) 1,7 45 1,7 45
KoHrtakTHas camocTosTenbHas pabora - -
CamocTosTeIbHOE U3YUYCHHUE Pa3JIeTIOB 1,7 45 1,7 45
JIACTIUTLTUHBI

Buja koHTpOJS:

DK3aMeH 1 27 1 27
KonrakTHasi padoTa — NpoMeKyTOYHAS 0.3 03
aTTecTaumsi 1 1
IloaroroBka K 3K3aMeHy 26,7 26,7
Buja uTOroBOro KOHTpOJIst DK3aMeH JK3aMeH

AHHOTauus padoyeii NporpaMMsbl JTUCHUILIHHBI
«Du3znyeckasi KyJabTypa U COpT»

1. Heab AMCHUIUIMHBI - COCTOMT B (OPMHPOBAHWU MHPOBO33PEHUS H KYJIBTYPHI
JUYHOCTH, TIPaXKJAHCKOW TO3MLUHM, HPABCTBEHHBIX KAayeCTB, YYBCTBA OTBETCTBEHHOCTH,
CaMOCTOSITEIbHOCTH B IPUHSATHH PEIICHHHA, CIOCOOHOCTH HCIIOJIb30BaTh pa3HOo00pasHbie (hOPMBI
(bu3nUecKoil KynbTyphl, CHOPTAa U TYpU3Ma Il COXPAaHEHHs U YKPEIUIEHHUs] CBOETO 370POBbS U
3I0POBBSI CBOMX OJIM3KUX B IOBCEAHEBHOM KU3HU U TPOPECCUOHATIBHOMN IS TETFHOCTH.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
CHeHHATHUTETA T0JIKeH:

Obnadams CleyOUUMA KOMIIETCHITUSIMU:

—  CIOCOOHOCTBIO K CAMOPa3BUTHIO, TIOBBIIICHUIO CBOEH KBAIM(HUKAIIMK U MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITEIBHO TIPUMEHSTh METOJbl W CPEACTBA TMO3HAHUS, OOydeHHs W
CaMOKOHTPOJIS JUIsl MPUOOPETEHUs] HOBBIX 3HAHMH M YMEHHUI B 0071aCTH TEXHUKH U TEXHOJIOTHUH,
MaTeMaTHKH, €CTECTBEHHBIX, TYMaHUTAPHBIX, COMABHBIX U SKOHOMHYECKHAX HAYK, B TOM YHCIIE B
HOBBIX 00JIaCTSX, HETTOCPECTBEHHO HE CBA3AaHHBIX CO chepoit mpodecCHOHaTbHOM NesITeIbHOCTH,
Pa3BUTHS COLMATIBHBIX U MpodeccroHabHbIX komrereHnuil (OK-10);

—  CIOCOOHOCTBIO HCIIONIB30BaTh METONBI W CpElNCTBa (DU3UYECKOW KYIBTYpPHI JUIS
YKpEIUIeHUsl 3/10pOBbsS M JIOCTMIKEHMS JIOJDKHOTO YPOBHS IIOJIHOLEHHOM COIMaIbHOW H
npodeccuonanpHoi nestenbroct (OK-14).

Snamu:

— Hay4HO-TIPAKTHYECKHE OCHOBBI (PM3NYECKOM KYIbTYpPhI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUECKOM KYJIBTYpHI U CIIOPTa;

— BIIMSHUE O3J0POBUTEIBHBIX CHCTEM (PM3NYECKOrO BOCIMTAHUS HA YKpPEIUIEHHE 3/10pOBbS,
npOoPIIAKTUKY MTPOPECCHOHATBLHBIX 3a00JICBaHUI M BPEIHBIX TPUBBIYCK;

—  CIOCOOBI KOHTPOJISI U OLIEHKU (PH3UUECKOTO PA3BUTHS U (PU3UIECKON MOTOTOBICHHOCTH

— TpaBWwia W CHOcOoObl TUTAHUPOBAHWS WHAWBUAYAIBHBIX 3aHITHH Pa3IMYHON IIETIeBOU
HaIlpaBJICHHOCTH;
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UCTOPUIO (PU3MYECKON KYyIbTYPHI U CIIOPTA, UMETH MPEJICTABICHUE O 3HAYUMBIX CITIOPTUBHBIX
COOBITHSIX HE TOJIBKO CBOCH CTpaHbl, HO © MHUPOBOTO YpPOBHS; BaXKHEUIIUE NOCTHKEHUS B
obJacTu cropra;
crioptuBHbie Tpaauuuu PXTY um. JI.W. MenneneeBa, MOMHUTH O MOJBUTaX CIIOPTCMEHOB B
ronel Benukoii oreuectBenHoM BoMHEI 1941-1945 rr.

Ymemo:
CaMOCTOSITEIIbHO 3aHUMAThCsl (PU3UICCKOM KYJIBTYPOU U CIIOPTOM;
OCYIIECTBIISATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma M cOOJI0/IaTh TMpaBHIIa
TUTUEHBI U TEXHUKU 0€30IMaCHOCTH;
OCYIIECTBIISITh TBOPUECKOE COTPYAHUYECTBO B KOJUIGKTHBHBIX (hOpMax 3aHATUN (PU3UIECKON
KYJIbTYpOH ¥ CIIOPTOM.

Bnaoemn:
CpPEeICTBAMH M METOJAaMH VKPCIUICHUS WHIWBUIYaTbHOTO 3JI0POBBS, (PH3UUIECKOTO
CaMOCOBEPIIICHCTBOBAHUS;
JIOJDKHBIM YPOBHEM (DM3UYECKON TOATOTOBJICHHOCTH, HEOOXOAMMBIM I Ka4ECTBEHHOTO
YCBOEHUSI TPO(PECCHOHAIBHBIX YMEHUH W HAaBBIKOB B Tpollecce OOYyYEeHHS B BYy3e€, IS
obOecrieueHUsT TIOJHOIEHHON COLHMAIbHOW H MPO(EeCCHOHATBHOM JACSTEIBHOCTU TOCTE
OKOHYaHHS y4eOHOTO 3aBE/ICHHUS.

3. KpaTkoe conep:kaHue JUCHUILINHBI

JuctunauHa 1o «PU3NYecKoll KynbType U CIIOPTY» pealm3yercs B oObeme 72 akaj.

4acoB WK 54 actp. 4. (2 3a4eTHBIC SAWHHMIIBI) IPU OUHOU (hopme 00yueHusl.

HporpaMMa paccuuTaHa Ha U3YUCHUC JUCHUIIJIMHBI B TCUCHUEC IBYX CECMCCTPOB (nepBoro n

YETBEPTOTO).
Pa3nesibl AMCHUIJIMHBI M BUABI 3aHATHI
Ne Paznen nucnurmHb AkajzieM. yacoB
n/n Bcero Jlek MII3 | IIIIPII | KP
1. | Pazgea 1. IIpeamer «®@u3znueckas 18 2 6 9 1
KyJbTYpa u ciopt». UcTopus
®KuC
1.1 | [Ipenmer ¢uznyeckas KyiabTypa v 9 1 3 4,5 0,5
CTIOpT
1.2 | Wctopus ciopta 9 1 3 45 0,5
2. | Pa3nen 2. OcHOBBI 310POBOTO 18 2 6 9 1
o0pa3a xxu3Hu (30K)
2.1 | BpaueOHBbIif KOHTPOJIb U 9 1 3 45 0,5

CaMOKOHTPOJIb Ha 3aHATHIX
¢u3nUecKoil KyIbTypoil U CIOPTOM

2.2 | 'uruennueckoe obecneueHne 9 1 3 45 0,5
3aHATUN 03JOPOBUTENBHOMN
(bu3nyecKoil KyapbTypo

3. Pasznea 3. buojiornueckne 0CHOBBI 18 2 6 9 1
(pu3nyeckoi KyJbTyphbl U CIOPTA
3.1 | buonorudeckrie OCHOBBI (PU3NUECKOM 9 1 3 45 0,5
KYJIBTYPHI M CIIOPTa
3.2 | O6pa3 )XU3HU U €ro OTPAKEHUE B 9 1 3 45 0,5
poheCCHOHATBHON IEATETbHOCTH
4 | Pa3nea 4. IIpodeccuonanbHo- 18 2 6 9 1

NPUKJIATHAsA PU3HYEeCKas
KYJbTYPA H CIOPT

4.1 | O6mras pu3uveckast ¥ CIOPTUBHAS 9 1 3 45 0,5
MOJITOTOBKA CTYJICHTOB B
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00pa30BaTeLHOM MPOIIECCE
4.2 | ®uznueckas KyJbTypa U CIIOpPT B 9 1 3 4,5 0,5
npodeccCHOHABHOM e TEIBHOCTH
oOyyaromerocs
UTOro 72 8 24 36 4

Kaxxnpiit Paznen nporpaMmsl COCTOUT U3 TIOAPA3EI0B U UMEET CTPYKTYPY:

— Jjekuuu (uinu Teoperuyeckuit Pazaen);

— mnpaktuueckuil Pazgmen (coctouT u3: Meroauko-mpakTuueckux 3aHatuil (MII3) u yuebHo-
TPEHUPOBOUHBIX  3aHATHH  (Mpo(eCCHOHANBHO-IPUKIAAHAsA  (u3MyecKas MOJArOTOBKa,
[TI1DIT);

— kontposbHbli Pazaen (KP).

Teopernueckuii moapaszgen  GopMHpPYEeT CHCTEMY  HAyYHO-TIDAKTHUYECKUX U
CHeLHaNbHbIX 3HAHUN, HEOOXOAUMBIX JUIsl IOHUMAaHUSA MPUPOAHBIX M COLHUAIBHBIX IPOLECCOB
(GyHKIMOHUPOBAHUS (PU3MUECKON KYyJIBTYPHI OOIIECTBA M JMYHOCTH, YMEHHUS MX aJallTHBHOTO
TBOPYECKOTO  MCIIOJIB30BaHMs  JUIl  JIMYHOCTHOIO M NPO(ECCHOHAIBHOIO  Pa3BUTHS;
CaMOCOBEPILICHCTBOBAHUS, OPTraHU3AlMU 3[JOPOBOTO 00pa3a >KU3HM IPH BBITIOJIHEHUH YYeOHOH,
po¢eCCHOHATIBHON U COLMOKYIBTYPHOU A€ TEeIbHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (opMUpPOBaHUS Y4EOHBIX, TPOPECCHOHATIBHBIX M XU3HEHHBIX YMEHMH M HaBBIKOB
cpeAcTBaMu (PU3UYECKOM KyJIbTYpBI U CIIOpTA.

Ha mMeToanko-npakTuyecKux 3aHsITUSIX YIENIIeTCs BHUMaHuUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (PM3WYECKHUX YNPAXHEHUH Ha (OpMHpOBaHUE MPO(ECCHOHATBHBIX KayecTB
OyAylIero crnenuanucTa 1 JMYHOCTH 3aHUMAIOIErocs;

- BO3JICUCTBHUIO CPEICTB (DM3MUYECKOTO BOCHUTAHUS Ha OCHOBHBIC (DH3MOJOTHUECKHUE
CUCTEMBI Y 3BE€Hbs OIIOPHO-ABUTaTEIbHOIO anapara 3aHUMaloLErocs;

- BOIIpOCaM IIPOBEICHUSI COPEBHOBAHMI (IIpaBUjia COPEBHOBAHUMN, CUCTEMA PO3BITPHILIEH,
olpeeneHue nodeaurenei, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAIHAA MOATOTOBKA MPOBOAUTCA C Y4eToM Oyaymien
npodecCHOHATBLHOM 1eATENbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCSd Ha  IIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH UM METOJUYECKUX YMEHHMH, Ha MPUMEHEHUH DPa3HOOOPa3HBIX CPE/ICTB
¢usznyeckoil  KyibTypbl, CIOPTMBHOW U  NPOPECCHOHANBHO-NIPUKIATHON  (U3HUECcKO
MOJATOTOBKH CTYJEHTOB.

KonTpoabnblii moapasaen. KpurepueM ycrnemHOCTH OCBOEHHS yuyeOHOro marepualia
ABJIAETCS OLICHKA IPEINO/aBaTeNsl, YUUTHIBAIOLIAS PezyiAPHOCHb NOCEU|eHUs 00A3amenbHbIX
yueOHwvIx 3aHamuil, 3HAHUH TEOPETUYECKOrO pasfena IpOrpaMMbl M BBIIIOJHEHHE
YCTQHOBJICHHBIX Ha JaHHbI CEeMeCTp KOHTPOJIBHBIX TecToB oO0mel ¢usnyeckoir u
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIBHBIX IPYII Pa3IU4HON CIIOPTUBHOI HaIpaBIIEHHOCTH.
KP BXOAMT B IPaKTUUECKUE 3AHATHS.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero
Bunst yae6Hoii paboTh I cemectp 4 cemectp
3E Axas. 3E Axan. 3E Axa.
9, q. q,
OO01mast TpyA0eMKOCTh JTUCIHILTHHBI IO 2 12 1 36 1 36
y4eOHOMY IIaHy
KonrakTHasi padoTa — ayIuTOpHBIE 2 72 1 36 1 36
3aHATHS:
Jlexmn (Jlek) 0,2 8 0,1 4 0,1 4
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IpaxTuyeckue 3austus (113) 1,8 64 | 09 | 32 [ 09 | 32

Bua konTposs: 3aver | 3auer 3auer 3auer
Beero Cemectp
Bupl yue6HOM paboTh I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q, q, q,

OO6mast TpyI0eMKOCTh TUCIUIUIMHBI 110 2 54 1 27 1 27
yu4eOHOMY IIAHY
KonrakTHasi pa6oTa — ayJuTOpPHbIE 2 54 1 27 1 27
3ansaTus (KP):
Jlekiuu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24

Bua koHTpoJIs: 3auer | 3auer 3auer 3auer

AHHOTaNUA padoyeil NporpaMMbl IMCHUILIMHBI «MaTeMaTuka
1. Heap aucuMmauHbl — GOPMUPOBAHUE y CTYIACHTOB CHCTEMBI OCHOBHBIX TOHSTHH,
UCIIONIB3YEMBIX JUISI TIOCTPOCHHUS BAXKHEUIINX MAaTeMaTUYECKUX MOJIENe, U MaTeMaTU4yeCKHUX
METOJIOB JIJISl ONMCAHUS PA3IMIHBIX XUMUKO-TEXHOJIOTUYECKUX ITPOIIECCOB.
2. B pe3yabtare wu3yyeHMs [MCHUILIMHBI OO0y4Yalwuuiicsi Mo Mporpamme
CHenHAJINTETA T0JIKEH:
Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:
— CHOCOOHOCTBIO UCIONB30BATh MATEMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U MH)KEHEPHbBIC
3HaHMS JJIs PELICHUS 3a/1a4 CBoeH mpodeccronanbHoit nesrensHocTr (OITK-1);
—  CIOCOOHOCTBIO UCIOJIB30BATh METOJIBI MATEMATUYECKOTO MOJICIIUPOBAHUS OTACIBHBIX
CTaJMi M BCEro TEXHOJIOTHYECKOTO0 MPOIECcca, K MIPOBEICHUIO TEOPETUYECKOTO aHAIN3a U
AKCIIEPUMEHTAJIbHOU IpoBepKe aaekBaTHOCTU Mojenu (OIIK-3).

3uamo:
— OCHOBBI JU(epeHIInanbHOr0 U UHTETPAIbHOTO HCUUCIeHUs, auddepeHnanbHbIX
ypaBHEHUI

— MaTeMaTH4YecKHe TEOpHH M METOMBI, JIeKAllMe B OCHOBE MOCTPOCHHS MaTeMaTHYECKHX
MOJICIIEH;
— OCHOBBI IPUMEHEHUS] MATEMATUIECKUX MOJETICH U METOJIOB.
Ymemy:
— BBIOMpaATh MaTEMAaTUYECKHE METO/IbI, IPUTOTHBIE JUISl PEILICHHUsI KOHKPETHOW 3aj1auu;
— HCIIOJIb30BaTh MaTEMAaTHUYECKUE TOHATH, METOABI U MOJIEJIN JJIsl OMUCAHUS PAa3TUUHBIX
IIPOIIECCOB;
— BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX MPOIECCOB;
— HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATHCTUYECKOH 00pabOTKH TaHHBIX;
— TIPUMEHSTHh MaTeMaTHYECKUE 3HAHUS Ha MEXTUCIUITINHAPHOM YPOBHE.
Braoemy:
— OCHOBaMH (YHJaMEHTAJIBHBIX MAaTEeMaTHYECKUX TEOPUH W HaBBIKAMH HCIOJIH30BAHUS
MaTeMaTHYECKOTro anmnapara.
3. KpaTkoe coiep:kaHue AUCUUIIUHBIL
1 CEMECTP
BBenenue. [Ipenmer n Mmeroasl maTeMatrku. OnMcaHWe OCHOBHBIX pa3zesioB Kypca.
CrpyKTypa Kypca U paBuia peHTHHIOBOI CUCTEMBI.
Pa3nea 1. DiieMeHTBI a/1redpsbl.
YucnoBele MHOXECTBa, KomruiekcHble uucna. Ompenenurtenu |l w1l mopsakos.
BekTopel: OCHOBHBIE MOHSTHS, CKaJISPHOE, BEKTOPHOE M CMENIAHHOE TPOU3BENIECHHS] BEKTOPOB.
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AHanuTHyeckas reoMeTpusi: npsiMasi Ha IUIocKocTH, Kpusble || mopsiaka. Matpuuel: aeicTBus
HaJl MaTpHIIaMH, IPUBEJICHNUE K CTyleH4YaToMy BUAy U Buay ['aycca. Panr matpunel. OGparHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienne cucreM JIUMHEHHBIX —alnreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHcia U BEKTOpBl. KBaapaTuunbie popMal.

Pasnen 2. ®@ynkuusi ogHoii mnepemeHHoii. Ilpenen d¢ynkuuu. HempepbIBHOCTH
(pyHKuuu.

Oynknusa. CriocoObl 3aganus GyHkiuu. DinemeHTapHblie GyHkiuu. [Ipenen dyHkuum B
Touke. OpnHocropoHHME Impenensl. llpenensl Ha OeckoHeuHocTH. beckoHeyHO Maible U
O6eckoHeuHO OoublIMe (PYHKIMH, UX CBOMCTBA U B3aMMOCBs3b. OCHOBHBIE TEOPEMBI O Ipeeax.
[lepBblii 1 BTOpOW 3ameuaTenbHble NpeAenbl. HempepblBHOCTH (QYHKIIMM B TOYKE U Ha
npomexxytke. CBoiicTBa (yHKLUH, HEIPEPBIBHBIX HAa OoTpe3Kax. Touku paspbiBa QyHKIMH U HX
KJIaCCH(UKAIHS.

Pasznen 3. AudPepenunanbHoe ucuncjieHne GyHKUUM 0JHON NMepeMeHHOI.

[MpousBonHass (GyHKIMH, €€ TEOMETPHUUSCKUW M MEXaHWYECKUH CMBICT. YpaBHEHUS
KacaTeabHOM M HopMmauu. [IpaBuna nudgepenuupoBanus. TalOauna OCHOBHBIX HPOM3BOJHBIX.
HuddepenuupyemMocts (GYHKUIUU: OINpENeIeHHE, TEOPEeMbl O CBSI3M HENPEPHIBHOCTH U
mubdepeHpyeMocTH  (QYHKUMM H C CyIIeCTBOBaHMEM mpousBogHOi. Juddepenman
¢yHKIMKM: ompeneneHue, cBoictBa. I[IpousBogHas cioxHOM ¢(yHKIUM. OCHOBHBIE TEOPEMBI
muddepenmanbHoro ucuucienus: Poms, Jlarpanxka, Komm. Ipasuno Jlonutans (packpbitue
HeomnpezaeneHHocTel). Ilpom3BogHble  BBICIIMX — MOPSJAKOB. MOHOTOHHOCTh  (DYHKLIHMU:
olpesieNieHne, HeOOXOAUMbIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (GYHKIMHU: OIpelesieHHe,
HEOOXO/MMBIC M IOCTATOYHBIE YCIOBHS. BBIMYKIIOCTh, BOTHYTOCTh M TOYKM Iieperuda rpaduka
GyHKLIUU: ompenesieHus,, He0OX0AUMBbIE M TOCTAaTOYHbIE YCIOBUSA UX cyliecTBoBaHMs. OOmias
cXeMa HMCCieI0BaHus QyHKINHN, TIOCTPOCHUE UX TPa(UKOB.

Pasnen 4. UnTerpanbHoe ucuncjieHue GyHKIMH OJHON NepeMeHHOM.

[lepBooOpasnass ¢yHkums. HeompeneneHHslii wHTErpas u ero cBoiictBa. TaOmmua
OCHOBHBIX MHTErpajioB. MeTOIbl MHTETPUPOBAHUSA: HEMIOCPEICTBEHHOE HHTETPUPOBAHUE, METO
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YACTAM, HWHTEIPUPOBAHUE palMOHAIbHBIX Jpo0eH,
UHTETPUPOBAHUE  HEKOTOPBIX  MPPALMOHAIbHBIX U TPUTOHOMETPUYECKMX  (DYHKIIHI.
OmnpeneneHHbIl UHTErpai, €ro reoMEeTpUYeCcKHil CMBIC, €ro cBoiicTBa. Teopema O cpeaHeM
3HayeHuu. ®opmyna HerotoHa-JleiiOnuIa. 3aMeHa nepeMeHHON U MHTETPUPOBAHME 0 YacTsAM B
ornpezeieHHOM MHTerpasie. Boeruncienue miomanei miockux Guryp 1 o0beMoB TeJl BpalleHus ¢
MIOMOIIBIO ONpEJeNIEHHOro uHTerpaiga. HecoOCTBEHHbIE MHTErpajbl: ONpeAeTeHUs, CBOMCTBA,
METO/Ibl BIYMCIICHUSI.

2 CEMECTP

Paszpen 5. luppepenuuaibHoe ucuuciaeHne GyHKIUil HECKOIbKUX NepeMEHHbIX.

@yHKIMKM ABYX M OoJjiee TEPEMEHHBIX: ONpejeieHne, o0JacTh onpesaeneHus, o01acTh
CYILIIECTBOBAaHMs, T€OMETpUYECKasi WHTEpIpeTalys, JUHUNA YPOBHSA, U TOBEPXHOCTH YpPOBHSI.
[Tpenen @ynkuuu B Touke. YacTHbIE MPOU3BOAHBIE (HA MpUMepe (QYHKIMH IBYX MEPEMEHHbIX).
Hudbdepennmpyemoct  QyHKIMUA:  ONpeAeNieHne,  CBsi3b  AUPPEepeHIUPYyeMOCTH ¢
HENPEPBIBHOCTBI0O M C CYLIECTBOBAHMEM YAaCTHBIX IPOM3BOAHBIX. JlocTaTouHble yCIOBHS
mupdepenurpyemMoctd  GyHKuuu.  JudpdepeHuupyeMocTb CIOXKHOM — (PyHKUMH, MOJIHAs
npousBonHas. Juddepenuman QyHKIMM  JByX HEpEMEHHBIX, €ro HHBapUAHTHOCTb.
HuddepenunpoBanre (QyHKIMM OJHONM M JABYX IEPEMEHHBIX, 33/JaHHOM HesBHO. YacTHbIe
Npou3BOJIHBIE M UG (depeHanbl BhICIINX MOpsAKOB. Teopema O pPaBEHCTBE CMEIIAHHBIX
OPOU3BOAHBIX (17 (YHKIUMU JABYX TE€PEMEHHbIX). AHAJIUTUYECKHI NpU3HAK MOJHOTO
muddepennmana. [IponsBoaHas Mo HanpaBlIeHUIO: onpeaeeHue, GopMysa A ee BbIYUCICHUS.
I'pagrieHT U ero cBOHCTBA. ODKCTpeMyMbl (QYHKIMHM JABYX II€PEMEHHBIX: OIpeeNeHus,
HE00X0/IMMOE U JIOCTATOYHOE YCJOBHUSI CYIIECTBOBAHUS IKCTpEMyMa. Y CIOBHBIM 3KCTpEeMyM:
orpeziesieHue, METOJbl HAXOKIEHHUS TOYEK YCIOBHOTO JKCTpeMyMa (IpsIMOM METOA M METOJ
MHOXxHTenen Jlarpanxka). Haubosnblee 1 HaumMeHbliee 3HaUeHUsI PYHKLIUHU ABYX MEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.
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Pa3znes 6. KpaTHbie MHTErpaJbl.

JIBOMHOI HHTErpajl: OIpeleiIcHUE, I€OMETPUUYECKUH CMBICI, CBOWCTBA. TeopeMa o
CpPEHEM 3HAYEHUU JIBOMHOIO HHTErpaja. BeluucieHue ABOMHOrO WHTErpajga B JI€KapTOBOM
CcUCTEME KOOpAMHAT. BbluuCieHME IBOWHOIO HHTErpajla B IIOJSIPHOM CUCTEME KOOPIMHAT.
Nurterpan Oiinepa - Ilyaccona. IlpunokeHus ABOMHOrO HHTErpaja: BBIYMCICHUE IUIOMIAIN
TUIOCKOW 001acTH, 00beMa MIMHAPUIECKOTO TeJa, IO TOBEPXHOCTH, MACCHI TNIACTHHKH C
3alaHHOM  IUIOTHOCTBIO, KOOpPAMHAT WEHTpa TSKECTH IUIACTUHKU. TpONHHOM HWHTErpa:
onpezaeneHue, GU3MUECKUNA U T€OMETPUIECKHII CMBICI, CBOMCTBA, TEOpEMa O CPEeIHEM 3HAUYCHUU
TPOMHOr0 MHTErpajna. BerunciieHne TpOMHOIrO MHTErpaja B JI€KapTOBOM CHUCTEME KOOpPAMHAT, B
WIMHAPUYECKUX U cpepudecKux KoopAuHartax. lIpuiioskeHHsT TPOHHOrO HMHTErpana:
BbIUKCJIEHHE 00bEeMa, MacChl Tella C 33/1aHHOM MIIOTHOCTHIO, KOOPAMHAT IIEHTpa TSHKECTH Tella.

Pazgen 7. KpuBoJimHeliHbIe M TOBEPXHOCTHBIE HHTErPaJIbl.

KpuBonuHelHbplii uHTErpan Mo KOOpAMHATaM: oOIpeaeNeHue, (QU3NYECKUl CMBICI,
cBoiicTBa. Brruncnenune kpuBonuHeitHOro nHTerpana. @opmyna aas BEIUMCIECHUS PabOTHI MPU
MEepEMEIICHUN MaTEPUAIbHOM TOYKH B CUJIIOBOM I10JI€ BJI0JIb HEKOTOpOro nyTH. Popmyna ['puna
JUIL BBIYMCICHUS KPUBOJMHEMHOIO MHTErpajia II0 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJIMHEHHOTO MHTETpaja OT MyTH MHTETPUPOBAHUSA: HEOOXOAUMOE U JOCTATOYHOE yCIIOBHE
HE3aBUCHMOCTH, KpUTepuil He3aBUcUMOCTH. [loTeHnnanpHOe nosie, moTeHuaibHas QyHKIUS U
€e BbIYMCIICHUE. BpIuKClIeHHEe KPUBOJIMHEHHOTO MHTErpajga, HE 3aBUCALIETO OT IYyTH
uHTEerpupoBanus. [I0BepXHOCTHBIN HHTETpAN: onpeaeaeHne, PU3NIECKUN CMBICI, BHIYUCICHUE B
JekapToBoi cucteme koopauHar. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

Paspnen 8. ludpepennuaibabie ypaBHeHHs NEPBOI0 MOPSAKA.

Huddepennnansaple  ypaBHEHUS:  ONpeNeleHue, NOPSAOK, pelleHue, TeopeMa
CYIIIECTBOBAaHMS U €IMHCTBEHHOCTH perienus. 3aaada Kommu. {uddepennnansubie ypaBHEHUS C
paszensioliuMuca nepeMeHHbIMU. OJHOpOJIHbIE ypaBHEHHUs |-To mopsaka: ompezeineHue U
MeTon pemieHus. JIuHelHble ypaBHEHUs |-TO TOpsAIKa: OINpeneleHHEe W METOJ| PEIIeHUs.
VYpaBuenus bepuymnu: ompenenenne u meron pemeHus. /luddepeHnmanbaple ypaBHEHHS B
NoNHBIX AuddepeHnranax: onpeaeNeHue U MeToJ peuieHus. MHTerpupyomuid MHOXKUTENb:
onpejiefieHue, CBEACHME K YpPaBHEHUI0O B TNOJHBIX JuddepeHnranax ¢ [MOMOIIbBIO
MHTETPUPYIOLIETO MHOKHUTEIIS.

Paznen 9. Iudpepennuaibubie ypaBHeHHs] BTOPOr0 MOPSIAKA.

Juddepennunanbable ypaBHEHUS] BTOPOTO MOPsAKa, JOMYCKAIOIUE TOHKEHUE TTOPSIKA.
Jluneitnsle muddepeHnranbHble YpaBHEHUSI BTOPOTO MOpsiIKa: OMNpefesieHue, OJHOPOAHbIE U
HEOJHOPOJIHbIE JIMHEWHble ypaBHeHus. CBolicTBa pemieHuid. JIMHelHas He3aBUCHMOCTh
¢yukuuii. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHH
JUHEWHBIX OJTHOPOJHBIX M JIMHEHHBIX HEOJAHOPOJIHBIX AU(QepeHInanbHbIX YpaBHEHHH BTOPOro
nopsiika. OyHIaMeHTAIbHAS CHCTEMa PEIICHUN JIMHEHHOTO OJHOPOAHOTO AU (PepeHIInaTbHOTO
ypaBHEHMsI BTOPOTo nopsiaka. JIuneinsle onHopoaHble auddepeHnnanbable ypaBHEHNUs BTOPOTO
NOpsJIKa C MOCTOSIHHBIMU Kod3((duieHTaMu: MeTon Jisepa Julsd pelleHHs] 3TUX YpaBHEHUH.
JluHeliHble HEOAHOPOAHBIE MU depeHINaTbHbIE YPAaBHEHUsI BTOPOTO MOPSAIKA C MOCTOSHHBIMU
KO3 (UIIMEHTaMH: METOJ I0A00pa YacTHOTO PELIEHHs] 3TOTr0 YpPaBHEHMsI C NMPAaBOW YaCThIO
CHEIUAJIBHOTO BHJAa MW METOJ BapHalliM IPOM3BOJIBHBIX  IOCTOSHHBIX. JIMHElHBIE
muddepeHManbHble YpaBHEHUS N-TO MOPSAJIKa: CBOWCTBA pEIICHHH, TEOPEMbI O CTPYKType
oOrmiero pemeHus. AJTOPUTM MOCTPOEHUS OOIIEro pelieHus JTMHEHHOro TuddepeHnaIbHOro
ypaBHEHHUS N-TO MOPsIJIKa C TOCTOSTHHBIMU KO UIIUEHTaAMH.

Pa3nea 10. Cucrems! 1udpepeHHAIBLHBIX YPABHEHHUH.

Cucrembl nuHEHHBIX aUd@epeHIalbHbIX YpaBHEHUH MEpBOro IMOpSIKa, pelIeHue
METOI0M HCcKItoueHHs. CucTeMbl TUHEHHBIX AuddepeHInanbHbIX YPaBHEHUH IEPBOro MOPsIKa,
METOJI BapHallMM MPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBI JTUHEHHBIX OJHOPOJIHBIX ypaBHEHUI
NEpBOT0 MOpPSJKAa C MOCTOSHHBIMU KOodpduuueHTamu, meroa Oiinepa. CHUCTEMbI JMHEHHBIX
HEOHOPOAHBIX TU(depeHITHATBHBIX YPABHEHHH C MMOCTOSTHHBIMEU KOd(dpuimeHTamu.
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Pa3znen 11. YnciioBbie 1 GyHKIMOHAJIbHbIE PAIBI.

YucnoBele psAIbl: OCHOBHBIE MOHSTHSA, CXOIUMOCTh psaa. HeoOxomumblil mpu3HaK
cxonuMmoctu psaa. CpoiicTBa cxofsmmxcs psaoB. JlocTaTouHble NPHU3HAKH CXOAMMOCTHU
3HAKOIOJIOKHUTEIBHBIX PSAJOB: HMHTETpaJIbHBbIA TNpu3HaKk Komm; mpu3Hakud CpaBHEHHUS PsIIOB;
npusHak Jlaimambepa; paaukansHbiil npu3Hak Komm. Psaaer [lupuxiie. 3Hakodepenyronuncs psi;:
omnpenenenue, npusHak JleiOHua. AOGCONIOTHAS W YCIOBHAS CXOJMMOCTH 3HAKOIEPEMEHHBIX
psaaoB. OyHKUMOHANbHBIE pAabl. CTeleHHble psAbl: ompezeseHue, Teopema AOens, WHTepBal
CXOJIUMOCTH, paauyc cxoaumoctu. CBoiicTBa cTeneHHbIX psiaoB. Psaasl Teitnopa u Maknopena:
ornpeziesieHue, YCIOBUSA cXoauMocTu psiaa Teinopa k ucxonHoit pynkuuu. Jlemma “an':O

n—o

it VX e R. JloctaToyHble YCIIOBUS CXOIUMOCTH psga Teiaopa. AJTOPUTM  Pa3lIoKECHHUS
dyskiun B psin Makiopena. OcHoBHbIC pasnoxkenus dyskumii: e, SiNX, cosx, In(1+x),
(l+ X)n, arctgx, arcsinx B psa Makiopena. Pasnoxenne dynkumii B psg Teitnopa ¢

IOMOIIBIO OCHOBHBIX pa3liokeHWH. lIpuMeHeHHWe CTENeHHBIX pSIOB: NPHONMKEHHbBIC
BBIYUCIICHHS, TPUOJIMKEHHOE perieHne AuddepeHnnanbHbIX ypaBHEHHH.

4. O0beM y4eOHOH JUCHUIIINHBI

Cemectp
Buj yueOHoii pagoTni Beero 1 2 3
Y P 3E Axaj. 3K Axkan. 3E | Akax. | 3E | Akan.
9. q. q, q,

OO0mas Tpy10eMKOCTh
AUCHHILTAHBI

15 540 4 144 5 180 6 216

Konraxrnas padora — 53 | 192 | 177 | 64 | 177 | 64 | 177 | 64
Ay/JIMTOPHbIE 3AHATHSI

Jlekuuu 2,65 96 0,88 32 0,88 32 0,88 32

[Tpaktuueckue 3ansatus (113) 2,65 96 0,88 32 0,88 32 0,88 32

CamocTrosiTesbHasi padora 7,7 276 2,23 80 2,23 80 3,24 116

KonTakTHas caMOCTOSTCIIbHAS

pabota 0,4 0,4 0 0
CaMocTosiTenbHOE U3yUeHNE n 275 6 2:23 796 2,23 80 3,24 116
pa3AeNnoB JUCUHUILIMHBI ' '
Bua xonTpoJs — 3auer ¢ + +
OlleHKOI1
Bua koHTpoOJIsi — JK3aMeH 2 12 1 36 1 36
KonrakTHas pa6ora —
NPOMEKYTOUYHAS 0,8 0,4 0,4
aTTecTanus 2 ! 1
IMoaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3auer ¢ Ix3aMeH Ix3aMeH
Bua uTOroBoro KOHTpoOJIA: P—
Cemectp
Bun ydyeoHoii padoTsl Beero L 2 3
3E AcTp. 3E Actp. 3E Actp. 3E Actp.
y, y, q, q,

O01as Tpy10eMKOCTh
AUCHUILIHHBI

15 405 4 108 5 135 6 162

Konraxrnast pagora - 53 | 1431 | 1,77 | 47,79 | 1,77 | 47,79 | 1,77 | 47,49
ay/IMTOPHBIE 3aHATHS:

Jlexknuu 265 | 7155 ] 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76
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[TpakTnueckue 3anstust (I113) | 2,65 | 71,55 | 0,88 | 23,76 | 0,88 | 23,76 | 0,88 | 23,76

CamocTrosiTejibHasi padoTa 7,7 | 2079 | 2,23 | 60,21 | 2,23 | 60,21 | 3,24 | 87,48

KonTakTHas ; 0.3 0.3 0 0

CaMOCTOSTENIbHAs paboTa 77 293 593 324

CamMocTosATeIbHOE U3YUYEHHE ' ' ' ’

Pa3/IeI0B MCIHILIHHbI 207,6 59,91 60,21 87,28

Buja xoutpoasi — 3auer ¢ + +

OLIEHKOM

Buja koHTpoJisi — IK3aMeH 2 54 1 27 1 27

KonTakTHas padora —

NMPOMEKYTOUHAS 0,6 0,3 0,3

aTrecTanus 2 1 1

IHoaroroBka K 3K3aMeHy. 53,4 26,7 26,7
3auyer ¢ IK3aMeH IK3aMeH

Bua uTOroBoro KOHTpoOJIA: omenKoii

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIIMHBI
«HNudopmaTuxkar»

1. Heab aucuMmIMHBI — 1npuoOpereHHe 0a30BbIX 3HAHUH O COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJOTHIX, a TAaKKe YMEHHH W TPAKTUYECKUX HAaBBIKOB B 00JAaCTH
UHPOPMATUKH, MCHOJb3YEMbIX INPH PEIIEHUM HAayYHbIX M HPAKTUYECKUX BBIYHUCIUTEIBHBIX
3a/1a4 CTy/IEHTaMU BCEX CIIEUATbHOCTEH.

2. B pe3yabraTre wu3ydYeHUsl IMCHMILUIMHBI oOyyamummiicds 10 mporpaMmme
CIIelNAIUTeTa JOJIKEeH:

Obnadams CIEAYOIUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTHIO paboTaTh ¢ MH(MOPMALIUECH B III00aNTBHBIX KOMITBIOTEpHBIX ceTsix (OK-12);

- IIOHUMaHHUEM 3HaueHHs MHPOPMALMU B COBPEMEHHOM MMpE, CIIOCOOHOCTBIO pelaTh 3ajaud

po(heCcCUOHATIBHOM JEATENIbBHOCTH ¢ MPUMEHEHHEM HH(QOPMALMOHHBIX TE€XHOJOTHH C yuyeToM

OCHOBHBIX  TpeOOBaHMI HHPOPMALMOHHON  OE€30MacHOCTH, B TOM  YHCIE  3allUThI

rocynapctBerHoit Taitael (OITK-5)

3namy:

— cBoiicTBa HH(OpMaLMU, CLIOCOOBI €€ XpaHEeHUsl U 00padOTKHY;

— CTPYKTYpY, IPUHIUIBI paOOTHl 1 OCHOBHBIE BO3MOXHOCTH DBM;

— TONOJIOTHIO U aQPXUTEKTYPy BBIUMCIUTEILHBIX CETEH;

— TIPUHIMIIBI aJjpecaliy NoJIb30BaTeNel, KOMIIBIOTEPOB U PeCypcoB B ceTH MHTepHeT;

— PpasnuuaTh U pacmudpossiBath [P — aapec, 1oMeHHOE UMS KOMIIBIOTEPA;

— OCHOBHBIE TUIIBI AITOPUTMOB, S3bIKH MPOTPAMMHUPOBAHNS;

— CTaHJapTHbIE IPOrpaMMHBbIE 00ecreueHUs CBOEH MpoecCHOHaNbHON AESITEIbHOCTH;

— aNrOpUTMBI PEUICHUs] HETMHEHHBIX YpaBHEHUH;

— aITOPUTMBI OTHOMEPHOH ONTUMHU3AINH;

Ymemy:

— IHMcaTh U OTJIAXUBATh NporpamMmsl Ha VBA 1o pazpaOoTaHHBIM aJlrOpUTMaM;

— TPUMEHSTb METOJbI MATEMAaTUYECKON CTAaTUCTUKH ISl PELICHUs] KOHKPETHBIX 3a]a4;

— HCIIOJIb30BAaTh MAKETHI MPUKIATHBIX IPOTPaMM TP JajJbHEUIIEM 00YYeHUN U TIPAKTHIECKOM
JESATEIIBHOCTH.

Bnaoemp:

— HaBBIKAMH CaMOCTOSTEJILHOTO PEIICHHUs 3a/lay Ha KOMITBIOTEPE, BKIIIOYAIOIIME MOCTAaHOBKY
3a1aun, pa3paboTKy ajJropuTMa U OLEHKY ero 3p(peKTUBHOCTH METOJAMHU MaTeMaTH4eCKON
CTaTUCTHKH [ 00pabOTKU HKCIIEPUMEHTA;

— METOJaMH pealu3aliy alfOPUTMOB Ha KOMIIbIOTEPAX.
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3. Kpatkoe coaep:kaHue AMCHUILIHHBI:

Beenenne. Mudopmartnka — nmpeamer, 3agadydl ¥ MECTO Kypca B MOJATOTOBKE CTY/JCHTA.
Tpu ywactu Hayku uHpopmaruku: hardware (texuuueckue cpenctsa), Software (mporpamMmmbie
cpencTBa), brainware (MHTeIUIEKTyallbHBIE cpecTBa). KpaTkue cBeneHusl.

Pa3znes 1. ApXUTEKTYpa KOMIILIOTEPOB M KOMIIbIOTEPHBIX ceTel
1.1. Hcropus pa3BuTHs HWHPOPMALMOHHBIX TEXHOJOTMH, BBIYMCIUTEIBHONH TEXHUKH U
HEPCOHANBHBIX KOMIbIOTEPOB. MH(popManus, KoauuecTBo HHPOPMALIUU, CLIOCOOB! BHIYNCIIEHUS.
KpaTkass uctopust pa3BUTHS BBIYMCIMTEIBHON TEXHMKU U MEPCOHANbHBIX KoMIibioTepoB (I1K).
Beruncnurenbnas mammHa @Pon-Heiimana u mammba Teropunra. Paspabotku HopOepra
Bumnepa.
1.2. Tlepconansubie kommbioTepsl (ITIK) m mx Bo3moxuocTH Apxutektypa IIK, ammapatHbie
cpexncrBa [IK. @ynkunonansHasa cxema I1K, MaructpaibHO-MOLYIbHBIN IPUHLIUII TOCTPOEHUSL. :
[TpuHIMO OTKpBITOH apXUTEKTYpbl. OCOOEHHOCTH MpPEICTABICHHS JAHHBIX Ha MAalIMHHOM
ypoBHe IIpenmymiecTBa UUPPOBOrO MpencTaBieHUs HWHPOPMALUU Tepe]  aHaJIOTOBBIM.
Hcnonb3yemble CHUCTEMBl CUMCICHMS, MpaBWia IEepeBoJa U3 OJHONH CHUCTEMBI B JAPYIYIO.
DJeMeHTBl MAaTeMaTHUECKOM JJOTMKH: OCHOBHBIC JIOTHYECKUE ONIEPAlud U (POPMYJIBI.
1.3. KomnbroTepHble CeTH: TONOJIOTHH CeTeH, UX XapaKTepUCTUKH. TOIMOJIIOTUY ceTell: 3Be3Has,
HIMHHAsL, KoJbleBas. CeTH 3aKkphITOrO TUNA: JIOKAJIbHbIE M  PACIPEACIIEHHBIE CETH,
KopropaTuBHble ceTH. [IporpamMmHO-TexHHUYEcKoe oOecreueHue: ajpecanus, olepalnroHHas
cUcTeMa, aJanTephl, OpaiBepbl, MPOTOKOIBI (0COOBIE S3BIKA, HA KOTOPBIX OOMEHHMBAIOTCS
uHbopmanyeii KoMmmploTepsl B cetd, Hampumep, TCP, TCP/IP, UDP). TI'mobanpHble ceTh
pasnmuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3moxHocT ceTu
Wntepner, Cuctema TenekoHpepeHUMHA. DneKkTpoHHas moura. JlocTtyn kK HMHGOpMalMOHHBIM
pecypcam.
3amura uHpopmauuu. IloHsTHE 06€30MaCHOCTH KOMIIBIOTEPHOM HMHGOpMaMM: HAJEKHOCTh
KOMIIBIOTEPA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS W3MEHEHHUH HEYNOJIHOMOYEHHBIMHU
JMIIAMH, COXPaHEHHE TalWHbl NEepPeNuCKH B 3JIEKTPOHHOM CceTH AJIFOPUTMBI  3alUThI
UHPOpPMALIUK: METOJAbI 3allUThl, KOMIBIOTEpHBIE BHUPYCHI M Ooppba ¢ HHUMHU. MeTobI
peanu3alyy 3auuThl HHGOPMALUK: IPOrPaMMHBIE, alllapaTHble, OpraHU3allMOHHbIE
1.4. MynpTuMeaMa — AMATIOroBasi KOMIBIOTEpHAs CUCTEMa, 0OecleunBaroliasi CUHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BUAEO. YCTPOHCTBA MyJbTUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpelICcTBaM KOMIIbIOTEpOB. PaciimpeHHble BO3MOXKHOCTH 00paOOTKH, MpeoOpa3oBaHusi, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalus U300paKeHUH, TpeXMepHas rpaduka).
MynbTuMeauitHble TporpaMMsbl. [IporpamMmbl pelakTUpOBAaHMS, MOHTAa)Ka 3BYKa M BHJEO.
Buneo-penakropsl, Moayiau crerd@@ekToB, MOHTaKHbIE CTYAUU. DJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHBIE BO3MOXHOCTH MS Power Point), sTanbl co3gaHust Hpe3eHTAlMH, CTPYKTypa
Ipe3eHTalMi U 0COOEHHOCTH PabOTHI C PEAAKTOPOM.

Paznea 2. [IporpamMHoe o0ecnieyenme
2.1. CtpykTypa OIEpalMiOHHBIX CHCTEM, IMaKeThl NpUKiIaaHbIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHbIx cpencTB. CHCTEMHOE U TPUKIIAIHOE IPOrpaMMHOE OOecreueHue
[TK. O630p oneparmonnbix cucteM (OC). [Tpuniunst co3ganus u coctaB OC: aapo, uHTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneueiid npuniun moctpoenus. Cpena
WINDOWS: okHa, uxX 311eMEHTHI, pad0oTa B MHOTOOKOHHOM PEXKHIME.
2.2.Penaxtopsl Microsoft Office ,Ha3HaueHue u ocobeHHOCTH PabOTHI. PeakTophl XMMHUECKUX
U MaremMaTtuyeckux Qopmyi, TekctoBelii penaktop WORD, Power Point,(kpaTkuit 0630p).
Coznlanue JOKYMEHTOB pa3iMuYHbIX (opM (CTaHAApPTHBIX W HecTaHAapTHHIX). KomupoBanue
XUMHUYECKHX M MaTeMaTHYeCKuX (POpMyJ B TEKCTOBBIC TJOKYMEHTHI.
2.3 EXCEL:Bo3MOXHOCTH TaOIWYHOTO pEAAKTOpa W WCIOJB30BAHWUE €ro JUIsl pEeIIeHUs
UH(POPMALIMOHHBIX M MHXeHepHbIX 3a1ad.. OkHo EXCEL Texnuka paboThl . AOcomtoTHas u
OTHOCUTeNbHas ajpecanus. Bcerpoennble ¢yHkiuu Pacuer mo ¢opmynam. Konupoanue
¢dopmyin. PaboTta ¢ Tabnuuamu. @opmarupoBanue, opopmieHne TaIuiL. .
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2.4. EXCEL TIloctpoenue rpadhuxoB u mauarpamm. Pacder (QyHKIIMOHAIBHBIX 3aBUCHMOCTEH U
MOCTPOCHHE TpapuuecKuX U300paKEHM ¢ UCIOIb30BaHuEeM cTraHaapTHhIX QyHkuuit EXCEL u
mactepa ¢yHkuui. IlocTpoeHne NOBEPXHOCTEH C HCIONB30BAHMEM MacTepa Juarpamm.
IlocTpoeHne nuHUM TpeHaA. .
2.5. EXCEL. Omnepamnuu ¢ maccuBamu. PazpaboTka u peaym3aiiusi MpOCTEHINNX aJITOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEU peakTopa(Hax0XICHUE MaKCUMAaJIbHOTO (MUHHMAJIBHOTO)
JJIeMEHTa BEKTOpa W MATPHUIbl, HAXO0XKJIEHHE CYMMBI JJIEMEHTOB BEKTOpa M MAaTPHIBL,
BBIUMCJIEHME MAaTPUYHBIX BbIpaykeHUM). PellieHue BBIYMCINUTENBHBIX 337ad C MCIOJIb30BAHUEM
TaOJINLI.
Pemenune CJIAY ¢ ncnosnp3oBaHueM oOpaTHOM MaTpPHUIIBI

Pa3znes 3. AiiropuT™MbI M OCHOBBI IIporpamMmMupoBanus Ha sisbike MATLAB.
3.1.AaropuTM™Mbl, THIBI anroputMoB. lloHsTHE anroputMma M ero cBorcTBa. CrocoObl 3amucu
QIropuTMOB. MOJYIbHBIM MNPUHIUI MOCTPOCHHUS aNropuTMOB u  mporpamm. [laker
komnbrorepHoii Matematuku MATLAB.  XapakTepuCTUKHM SI3bIKOB MPOTpaMMHPOBAHUS.
OBoronus U KiaccuuKaius S3bIKOB IPOrpaMMUPOBaHUs, HMIEpAaTUBHBIC, (PYHKIIMOHAIbHbIE,
JOTHYECKHe, OOBEKTHO-OPUEHTHPOBAHHbIE, HUX KOMOWHAIIWU. [lonsTs  TpaHcsALIMH,
KOMIWISILIUY, WHTEPIPETAMU, UX pa3Iuuus. SI3bIKM MPOrpaMMHPOBAHUS BBICOKOTO YpPOBHSI.
CTpyKTypHOE TIpOrpaMMUpOBaHHE, €ro ocoOeHHOCTH. (OO030p  MaKeTOB KOMIIBIOTEPHOU
matemaruku — Matlab, Mathcad, Mathematica.
3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpBI U IPUHLHUIIBI CTPYKTYPHOTO IIPOrpaMMHUPOBaHMS,
wutocTpanys.  ba3oBele  anropuTMHUYECKHME ~ KOHCTPYKUMH  (CleloBaHHE, BETBIICHUE,
IIOBTOPEHUE), UX peaan3aluu.
Omneparops! s3bika nporpammupoBanuss MATLAB. OchoBubie pematenu (solvers) MATLAB
JUIS peajM3alii BBIYMCIMTEILHBIX AITOPUTMOB. BHOJIMOTEKa CTaHAapTHBIX (QYHKIMA Size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf
3.3.Iloctpoenne rpadvkoB (YHKIMH OJHOW M ABYX IMEPEMEHHBIX. Vcrmonp3oBaHuWe (QYHKITHIA
plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmicHue
rpaduKOB(3aroI0BKH, MOIMTUCH IO OCSIM U 1p.)
3.4. Onepayuu Hao maccugamu: GeKMOpPaMU U MAMPUYAMU,- CILONCEHUEe, YMHONCEHUE,
mpancnonuposanue , obpawenue (iNV), BbIUKCICHHE HOPMBI (NOrM ), panra (rank) wu
ompenenutens Marpuipl (det ). ANrOpUTMBI HAXOXKICHUS MAaKCHMAalIbHOTO, MHUHHMAIbHOTO
3JIEMEHTa B MAaCCHBE, aJITOPUTMbI COPTUPOBKH U MX peanu3anus (Hanpumep, Selection Sort)

Paznen 4. Unciaennbie mMetroabl. Peanusanus npocredInuxX ajJropuTMOB B cpejae
MATLAB
4.1 YucneHHble METOABI, XapaKTEPUCTUKA M UX OCOOCHHOCTH, MOHATHE CXOAMMOCTH METOAA.
DONEeMEeHTbl TEOPUM TMOTPEIIHOCTEN, KiIacCHU(pUKalus MOTPEIIHOCTeH, abCodoTHAs U
OTHOCHTEJIbHAS OTPEIIHOCTb, MOHATHE (GYHKIUN HOPMBI. BBeZieHHne B CTaTUCTUKY. AJITOPUTMBI
JUISL CTaTUCTHYECKOM 00pa®oTku uHGpopManuu ( BBIYMCIEHHWE TOYEUHBIX U HHTEPBAJIbHBIX
OIICHOK pe3yNbTaTOB H3MepsieMOM BenuuuHbl), ux peammsanuun B [IKM MATLAB.
Hcnonps3oBanue pynkuuii min, max, median, var, polyfit, polyval.
4.2. Tlpubmxenue ¢ynkuuit. WuTepnonsuus wMHorowieHamu. KycouHas MHTepHosuus
(crutaitn). Onenka morpemHoctd. @ynkuun MATLAB mis pabotel ¢ MHOrowienamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BpluncieHHe ONpPENENICHHbIX HHTETPAJOB, AalrOPUTMbl METOJIOB MPSIMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA , OLIEHKAa MOIPEUIHOCTH METOM0B. Peann3anns anropuTMOB YMCIEHHBIX
METOJIOB BBIYUCIIEHUS OMNpeieNeHHbIX uHTerpasoB B cpeaxe MATLAB, IIPUMEHEHHE
craHmapTHeIX QyHKIwMii trapz, quad, integral
4.4 VccnenoBanue GpyHKIMU OHOM NepeMeHHO. Pemenue HenuHeiiHoro ypaBuenus f(x)=0.
Otnenenue KopHed. ANTOPUTMBI YTOYHEHHUsI KOPHs (METOJ MOJIOBUHHOTO jAeneHus, HpioToHa,
npoctoil utepauuu). CpaBHUTENbHBIE XapaKTepUCTHKU. Peanmuzanus aaropuTMoB B cpefe
MATLAB 1o 6j10k- cxemMaM | ¢ UCIOJIb30BaHUEM pelaTeneit roots, fzero
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4.4. WccnenoBanme (yHKuuu omHou mnepemeHHOM. [lomck skcTpemyma GyHKIHH
BoeruricnuTenbHbIE aNTOPUTMBI HAXOXKICHUS JIOKATBHBIX U TJIOOATBHBIX SKCTPEMYMOB (METOI
JIEJIEHUs OTpe3Ka IMOMoJaM, METOJ 30JI0TOr0 CEYEHHs ), UX peall3allud Mo OJIOK- cXeMaM U ¢
ucnonp3oBanueM pemarens fminbnd B cpene MATLAB..

4. O0beM y4eOHOI JTUCIUIIHHBI

Cemectp
Bu eOHOM paboThI seere I cemectp
AYH p 3E Axan. 3F Axan.
q, q,
OO6m1ast TpPyA0EMKOCTh JTUCITUTUTHHBI 3 108 3 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS: 1,33 48 1,33 48
Jlexknuu - - - -
[Tpaktrueckue 3ausatus (113) - - - -
JIaboparopusbie paboTsl (JIP) 1,33 48 1,33 48
CamocrosiTejibHas padoTa 1,67 60 1,67 60
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,2
1,67 1,67
CaMOCTOsTEIbHOE H3YUYCHHE Pa3/ICIOB TUCIIUILUIMHBI 59,8 59,8
Buabl KOHTPOJIA:
Buo konmpona uz YII (3auem) |
Bua uToroBoro KOHTpoJIs: 3ayer
Beero |
Bun yuebHo# paboThl i Actp. . Actp.
q, q,
OO011as TpyA0€MKOCTh TUCITUILUIHHBI 3 81 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,33 36 1,33 36
Jlexknnu - - - -
[TpakTnueckue 3anstus (113) - - - -
JlaboparopHbie paboTs (JIP) 1,33 36 1,33 36
CamocrosiTesibHas padora 1,67 45 1,67 45
KoHnTakTHas caMmocTosTelbHas paboTa 167 0,15 167 0,15
CamocTOosITeIbHOE H3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI ' 44 85 ' 44 85
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem) ‘
Bu1 MTOroBOro KOHTPOJISI: 3a4er

AHHOTanus padoyeil NporpaMMbl IMCUMIIMHBI «DU3HKa»

1. Heabo AMCHMILVIMHBI SBISETCS NPUOOpETEHUE CTYACHTAMU 3HAHUM MO OCHOBHBIM
paszzenaM (GU3MKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIMITIMHAX.

2. B pe3yabTtare wu3ydyeHus IUCHUIJIMHBI O0yYAWNIWICA MO mNporpamme
CHenuaJINuTeTa J0JKeH:
Obnadams CIEeTyIONTUMA KOMITETCHIIHSMU:

CIOCOOHOCTBHIO NMPEACTABHTH COBPEMEHHYH) KAPTHMHY MHMPAa HAa OCHOBE LEJOCTHOM
CHCTeMbl €CTeCTBEHHOHAYYHBIX M MaTeMaTH4YeCKMX 3HAHUI, OpPHEHTHPOBATHLCH B
HEeHHOCTAX ObITHSA, KU3HH, KyJIbTYpsI (OK-1)

3nams.
- (¢u3nMUecKre OCHOBBI MEXaHHMKH, (PU3UKU KOJeOaHUH M BOJH, JIEKTPUYECTBA U MArHeTHU3Ma,
AIIEKTPOIUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKU, KBAHTOBOU (PU3MKU;
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- cMbIlc  (DYHIAMEHTAJIbHBIX (U3MUECKHX 3aKOHOB, MPUHIMIIOB W MOCTYJIATOB; WX
(OpMyYIUPOBKH U TPAHULIBI TPUMEHUMOCTH;
- CBSI3b IIUPOKOTO Kpyra (pU3NYecKuX SBICHUH ¢ PyHIaMEHTAIbHBIMHA NIPUHIMIIAMA U 3aKOHAMHU
bu3uKy;
- OCHOBHBIE METOJIbI PEIICHNUS 3a/1a4 110 ONMMCAHHUIO (PU3NYECKUX SIBIICHUH;
- METOBI 00PabOTKHU pe3yabTaTOB (PU3NIECKOTO IKCIIEPUMEHTA.

Ymemo:
-IPUMEHATh TEOPETHUYECKHE 3HAHUS W SKCIEPUMEHTAJbHBIE METOIbl HCCICIOBAHUS TIPH
pelIeHun mpoQecCHOHaIbHBIX 3a/1aY;
-IIPOBOJIUTH PACUETHI, OCYIIECTBIATH aHAIN3 U HA OCHOBE 3TOTO AejaTh 000CHOBAaHHBIE BHIBOIBI;
- AHAJIM3MPOBATh PE3YJIbTaThl HAONIONCHMH M HKCIEPUMEHTOB C IPUMEHCHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PH3UKH;
- OHpesieNATh XapakTep (HU3MYECKHX MPOLECCOB MO KOMIUIEKCY HSKCHEPHUMEHTAIbHON
UH(OPMALIUHU TIPH TIOMOIIX TpaprKOB, TaOIHII U YpaBHEHUI;
- IPEJICTaBIATH 00PaOOTAaHHYIO SKCIIEPUMEHTAIBHYIO H TEOPETUYECKYI0 HH(POPMAIHIO B YCTHOU
U THCBMEHHOH (QopMe, B TOM YHCIE C HCIOJb30BAaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:
- HaBBIKaMH PaOOTHI C IMUPOKUM KPYTOM (PU3UUECKUX MPHOOPOB 1 000PYI0BaHNS;
- HaBBIKAMH OOOCHOBAHUSI CBOUX CY)KJICHHI U BBIOOPA METO/1a UCCIIETOBAHMS.

3. KpaTkoe coaep:kaHue TMCIMILIAHBI

Pa3nes 1. ®usnueckre 0CHOBbI MEXAHUKHU.

1.1. Ilpeamer ¢usuku. Meroabl ¢Qu3nyeckoro ucciaeloBaHUsA: OIBIT, TUIOTE3a,
sKcnepuMeHT, Teopus. lIpenver kunematuku. IlepemermeHue, CKOpOCTb, YCKOpEHUE.
KuHeMaTndeckue XapakTepUCTUKH BPAIATEIbHOTO JBUKCHHUS.

1.2. 3akonsl HploTOHA. 3aKOH BCEMHUPHOIO TATOTEHMs. 3aKOH BCEMHPHOTO TATOTEHUS.
JIBrxeHue Tena nepeMeHHou Maccbl. Y paBHeHus: Memiepckoro. @opmyia [{uonakosckoro.

1.3. Yopyruii u Heynpyruid ynapsl mapoB. MOMEHT WHEPIMU MaTePUAIBHOM TOYKU
TBEPAOTIO TeA.

1.4. Kunematnka rapMoHWYEeCKHUX Kojebanuii. JuddepennuanbHoe ypaBHEHHE
rapMOHUYECKUX KoseOaHui. [IoHATHE 0 3aTyXaroIuX U BBIHYKIEHHbIX KojeOaHusX. BonHoBoe
JBUXKEHHE. BOIHBI IPOA0IbHBIE U MONIEPEYHBIE.

Pa3neua 2. OcHOBBI MOJIEKYJISIPHOM (PU3UKH.

2.1. DneMeHThl TEpPMOAMHAMHKU M (U3MUECKOM KUHETHKU. VjieanbHbIH ras.
Pacnpenenenue bonbumana u ero obmedpusndeckuil cMmbici. PeanbHblif ra3. YpaBHeHue Ban-
nep-Baainbca.

2.2. TepmonuHamuueckuii Meronq B (Qusuke. PaBHOBecHble cocTosHusA. Hauana
TepMOAUHAMUKU. LUKl DHTPONHS U €€ CTAaTUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermonpoBogHocTs. 3akoH Dypee.
Buyrpennee Tpenue (Bsi3kocTh). 3akoH HbroToHA.

Pa3nes 3. DJIeKTPOCTATHKA M NOCTOSTHHBIN 3JIEKTPHYECKHI TOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumons. JudnekTpuku B
AJIEKTPOCTATUYECKOM I10J1€

Pa3znea 4. diiekTpoMarHeTusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlannaca. Cuna Jlopenua.

4.2. Mar"aeTuku. DJIEKTpOMarHuTHas MHAYKIUA. Y paBHeHne MakcBera.

Pa3pea 5. Onruka.

5.1. Uarepdepennus BosH. dudpakuus BosH. [lonsipusarus BoIH.

5.2. TeruoBoe uznydenue. 3akoH Kupxroga. ['unoresa Ilnanka. KBantoBoe 00bsicHeHHe
TeroBoro usnyuenus. D dext Kommnrona.

5.3. Anepnas monens aroma. Ilocrynarel bopa. Atom Bonopoaa o bopy.
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Pa3znes 6. JjieMeHTHI KBAHTOBOM QU3MKH.

6.1. T'mnore3a ne bpoiina. BonHoBoe ypaBHenue IllpenuHrepa g CTaMOHAPHBIX
cocrosituuil. OnbiTel TepHa-I'epnaxa.

6.2. Mmuorosnektponusiii atoM. Dddekr 3eemana. [lpunnun Ilaynu. KsanToBbIE
craTucTudeckue pacnpenenenus bosze-Diinmrelina u epmu-JIupaka. @ononsl. 3akoHsl [ebas
1 DUHIITEHHA.

Pazpen 7. Dj1eMeHTHI KBAHTOBOH CTATHCTHKH.

7.1. DimeMeHTHl KBAaHTOBOM cTaTUCTUKU. KBaHTOBas cucTEMAa M3 OQUHAKOBBIX YaCTHII.
[IpyHIMIT TOXKIECTBEHHOCTHM OJMHAKOBBIX dYacTull. CHMMETpUYHBIE W HECUMMETPUYHbIE
BOJIHOBBIC (DYHKIIUU, ONMCHIBAIOIINE COCTOSHUS TOXKACCTBEHHBIX MUKPOYACTHII.

7.2. bozonbt u ¢epmuonsl. [lpuanun Ilaynu. KBaHTOBBIE CTaTHCTUYECKHE
pacnpenenenuss boze-OliHmrTeiiHa u ®epmu- Jlupaka. BbIpokIeHHBINH 3JE€KTPOHHBIM rasz B
KpucTauiax (MeTauIbl).

Paznen 8. Mertanibl, AU3JIeKTPUKH H TOJYNPOBOAHHUKHN C TOYKH 3peHHUS] 30HHOM
TeOpUuM

8.1. Dueprernueckue 30HbI: cratucTuka Pepmu-/lupaka, sHeprus depmu. DIEKTPOH B
NepPUOANYECKOM ToJe Kpuctamia: 3¢ deKTUBHAS Macca dJEKTPOHA.

Pa3nen 9. DiemenTsl puU3UKH TBEPAOIO TeJia.

9.1. ®uszuka tBEpaoro Tena (PTT): ompenenenue, cBI3b C APYTUMHU JTUCHUIUIMHAMU,
00BEKTHI M3Y4eHUSs], KPYT pemaeMbix 3aaad. CBs3b ¢ KpucTayuiorpadueid, KpucTauiopu3nkon u
KPUCTAJUIOXUMUEH.

9.2. KonpnencupoBanunoe cocrosiuue. [loaxon k omucanuto TBEPABIX Tenl. CTpyKTypa
KpucTtaysioB. CUMMeTpHs U (pU3NUECKHe CBONCTBA KPUCTAJLIOB.

9.3. Tunbl KpUCTAUIMYECKUX CTPYKTYp (0oOmias xapakrepuctuka). [ImoTHbIe ymakoBKu:
KyOuueckas M TreKcaroHalibHas (Ha KauecTBEHHOM ypoBHe). [IoHSTHE O CBEpXIPOBOIMMOCTH
(KBaHTOBBIE IPE/ICTABIICHNS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOM TUCHUTTHHBI

Beero Cemectp
Bun yue6Ho# paboTbl 2 3 4
3E AIfIaIL 3E AI;az[ 3E AI:Ia;[. 3E Allclaz[.

OO61mas TpyA0eMKOCTh
JTUCIATUTHHBI
Konraxruast padora— |, ;| 460 | 13 | 48 |22 | 80 | 09 | 32
ay/IMTOPHbIE 3aAHATHSA:

Jlekiuu 1,8 64 0,45 16 0,9 32 0,45 16
(rgg;;mecme AHATHS | 18| 64 | 045 | 16 | 09 | 32 |045| 16
JlaGopatopHble paboThI
(JIP)
CamocrosiTe/ibHasA
padora

KonrtakTHas
camocTosiTellbHas paboTa
CamMocTosTenpHOoe 5,6 1,7 2,8 1,1
U3ydeHHE pPa3/ieioB 200 60 100 40
JIUCIATUTHHBI
Buabl KOHTpOJIA:
3ader ¢ oHeHKOI - - - - - - - -
IK3aMeH 3 108 1 36 1 36 1 36

13 468 4 144 6 216 3 108

0,9 32 0,45 16 | 0,45 16 - -

5,6 200 1,7 60 2,8 100 11 40
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KonrakTHas pabora -
MPOMeKyTOUYHASA 3 1,2 1 0,4 1 0,4 1 0,4
arTecTanus
IloaroroBka K 3K3amMeHy. 106,8 35,6 35,6 35,6
Bun urorosoro DK3aMeH DK3aMeH IK3aMeH
KOHTPOJISA:
Beero Cemectp
Bun yuebHO# paboTh 2 3 4
3E Af{Tp. 3E Af{Tp. 3E AiTp. 3E | Actp. u.
Qo AR e 13 | 351 4 | 108 | 6 | 162 | 3 81
IIACIIATUIHHEI
Konrakruas padora— | 4 /| 159 | 13 | 36 | 22 | 60 | 09 24
ay/INTOPHbIE 3AHATHSI:
Jlexmun 1,8 48 0,45 12 0,9 24 0,45 12
Hpaxruseckne saustis | g0\ 48 | 945 | 12 | 09 | 24 |045| 12
(H3) ) i) ) 1
JlaGopaTopHbie pabOThI 09 o4 0.45 12 045 12 i i
(J‘IP) ) i) i)
CamocrosTenanHas 56| 150 | 1,7 | 45 | 28 | 75 | 1.1 30
pabora
KourakTHas ) ) ) )
CaMOCTOsITeNIbHAsL paboTa
CaMOCTOSITENIFHOE 5,6 1,7 2,8 11
U3YyYEHUE Pa3aesioB 150 45 75 30
JOTUCIHUITIIINHBI
Bujabl KOHTpOJIS:
3auyer ¢ OEHKOM - - - - - - - -
IK3amMeH 3 81 1 27 1 27 1 27
KourakTHas pabora —
NMPOMEKYTOYHAS 0,9 0,3 0,3 0,3
aTrecramus 3 1 1 1
Hoaroroska x 80,1 26,7 26,7 26,7
IK3aMeHY.
Bun urorosoro 9K3aMeH 9K3aMeH JK3aMeH
KOHTPOJISI:

AHHOTAIUSA paﬁoqeifl nmporpaMmbl THCHUIIIMHBI «Oﬁlllaﬂ H HEOPpraHnvdeCKassi XuMusi»

1. Heab AMCUMIUVIMHBI — TPUOOPETEHHE 3HAHMM M KOMIIETEHIUH, (QopMuUpoBaHUE
COBPEMEHHBIX TPECTaBICHUN B 00JaCTH TEOPETUIECKUX OCHOB XMMHUU U XUMHUU DJIEMEHTOB.

2. B pe3yabrate

CHenHaJINuTeTa J0/IKEeH:
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

CITOCOOHOCTRIO HCIOJIL30BATh MaAaTEMaTHYCCKUC,

U3YyYECHUHA NUCHUIIIMHDBI

o0yvyamouuiicss 1o

3HAHUS JUIsl pellieHHs 3a]1a4 CBoel npodeccuonanbHoit nestensHocT (OITK-1).

3names:

9JICKTPOHHOC CTPOCHUEC aTOMOB U MOJICKYII;

nporpamme

CCTCCTBCHHOHAYUYHBIC W HWHXXCHCPHBIC
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— OCHOBBI TEOPHUM XMMHUYECKOW CBA3U B COCIMHEHHUSX Pa3HbIX TUIIOB, CTPOCHUE BELIECTBA B
KOHJCHCUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEpPHOCTH IMPOTEKAHHUsSI XHMHYECKUX IIPOLIECCOB M XapaKTEPUCTHKHU
PaBHOBECHOI'O COCTOSIHUS;

— METOJbl ONIMCAHNS XUMUYECKUX PAaBHOBECUI B PACTBOPAX AJIEKTPOJIUTOB,

— CTPOCHME U CBOMCTBA KOOPAUHALMOHHBIX COCAVNHECHU;

— MOJy4YeHUE, XMMUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XHWMHMYECKHE OIEpallUM, ONPENENsATh TEPMOJAMHAMUYECKUE
XapaKTEePUCTUKU XUMUUYECKUX PEaKLUi U paBHOBECHBIE KOHIIEHTPALMHU BEIIECTB;

— HCIOJb30BATh OCHOBHBIE XMMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKUE CIIPABOYHBIE JIAHHbBIC
JUIS peuieHns NpopeCcCuOHATBHBIX 3a1a4;

— MPOTHO3MPOBATH BIUSHUE PA3JIMYHBIX (PAKTOPOB HA PABHOBECHE B XMMHUECKHUX PEaKIIMIX;

Braoemy:

— TEOPETMYECKMMHU METOJAaMHU OINHUCAHMS CTPOCHUSI U CBOWMCTB IPOCTBIX U CJIOKHBIX BEILECTB
Ha OCHOBE DJIEKTPOHHOI'O CTPOEHUS UX aTOMOB M IOJOXEHHS B NEPUOAMYECKOHN cHCTEME
XUMUYECKHUX AJIEMEHTOB;

— OCHOBHBIMM HaBbIKaMU pabOThI B XUMHUUYECKOI 1TabopaTropuu;

— DKCIEPUMEHTaJbHBIMU METOJAMH OIpPEAETCHUS HEKOTOPBIX (PU3UKO-XUMUYECKHX CBOWCTB
HEOPraHUYECKUX COCIMHEHUN.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Paznea 1. IlpuHOunsr Xumuu

1.1 Ctpoenue aToma.

BonnoBeie cBoiicTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHue ne bpoiuts. CooTHomeHue
HeomnpeaeneHHoctel ['elizenOepra. [lonsaTue o kBaHTOBOI MexaHuke u ypaHeHuu Llpeaunrepa.

1.2 Ilepuonnueckuii 3aK0H U MEpUOIUYECKasi CUCTEMA.

CoBpemenHas (HopMyIHpOBKa MEPUOAMYECKOro 3akoHa. Ilepuoandeckas cuctema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3alOJHEHHE 3JEKTPOHHBIX CJIOEB M O000JOYEK aTOMOB B
nepuoauyeckoit cucreme snemeHToB .M. Menneneena.

1.3 OKuCIUTENEHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI.

Crenenu okucieHus. Baxuneilne oKUCIUTENN U BOCCTAHOBUTENU. BakHelIne cXeMbl
IIPEBPALEHMS] BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

1.4. Xumnueckas CBA3b U CTPOCHUE MOJIEKYIL.

KoBasieHTHas1 CBsI3b, OCHOBHBIE ITOJIOKEHUS METOJA BAJICHTHBIX CBs3ed. PaccMoTpeHue
CX€M TIepeKpbIBaHMsl AaTOMHBIX opOuTaneil mnpu o0pa3oBaHUU CBsI3€ B  MoOJIEKyJax.
['mOpunn3anust BOIHOBBIX (pyHKIMNA. OCHOBHBIE MOJOXKEHHUS METO/1a MOJIEKYJISIPHBIX opOUTaneit
(MO JIKAO). Metoa I'mnnecniu. O01ue cBeAHUS 0 KOMIUIEKCHBIX COSMHEHUSIX, X CTPOCHUE.
Me:xmornekynspHas 1 BHyTPUMOJIEKYJIIpHasi BOAOPOHAas CBsA3b. MIoHHAs CBSA3b Kak MpeieabHbIN
ciyyail KoBaJIeHTHOH cBsi3u. OOmMe MpeacTaBiIeHUS O MEKMOJEKYJIIPHOM B3aUMOJEHCTBUU:
OpPUEHTAIIMOHHOE, NHIYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMO/IEHCTBUS.

1.5. IToHsiTHE O XUMUYECKOW TEPMOIUHAMHUKE.

TepMmonuHamMuyeckue  (QYHKIMH  COCTOSIHMSL — (XapaKTepUCTHYECKHWE  (PYHKIIMH).
BHyTpeHHss 3HEprus U SHTAIBINA, UX QU3HMUECKUIl cMBICH. TepMOXUMHUSA U TEPMOXUMHUYECKUE
ypaBHeHusd. 3akoH ['ecca u cienctBus u3 Hero. [lonstue 06 sHTponMU, aOCONIOTHASI SHTPOIIUA U
CTPOEHHE BELECTBA. MI3MEHEHNE SHTPOIIMH B PA3INYHBIX MIPOLIECCAX.

1.6. [ToHsITHE O XMMUYECKON KHHETHKE. XMMUYECKOE PABHOBECHE.

OpHOocTaaMIHbIE U CIOXKHBIE PEAKIMHU. 3aKOH JeicTByromuX Macc. KoHcranTa ckopoctu
peakuu. MoneKynsIpHOCTh M TOPSAIAOK pPEaKIUH. 3aBUCHMOCTb CKOPOCTH pEaKIHH OT
TEMIIEPATYPHI; SHTAIBIINS AKTUBALMHU. [ OMOTE€HHBIN U F€TEpOreHHBIN KaTaaus3.

HctunHoe n kaxyuieecss paBHoBecusi. KOHCTaHTa XMMHMUYECKOTO paBHOBECHUS. DHEprus
['n66ca, ee cBsI3p ¢ HHTponuedl W HHTa’bnued. Duznueckuit cmbicn sHeprun [HubOca.
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DHTPONUNHBIN W SHTAIBMUKHBIN (pakTopsl mporecca. Cesa3zb AG’r ¢ KOHCTAaHTOW PaBHOBECHS.
CwMmemenne xumudeckoro pasHosecus, npuHuun Jle-Illarense — bpayna.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Iponeccer,  compoBokjaromme  00pa3oBaHWE  JKUJKAX  HMCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOJIMTHIL.
Crenens aucconmanuu. KoHcraHTta aucconuanud. PaBHOBecHe B CHCTEME, COCTOSIICH W3
HACBIIIEHHOTO0 PacTBOPAa MaJOPACTBOPUMOIO 3JIEKTPOJUTAa M €ro KpHUCTalIoB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeMHEHUN. PaBHOBecHEe TuccolMaluy BObl, HOHHOE IIPOU3BEACHNE
BO/IbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['uaponus comnen.

Pa3nea 2. Heopranuyeckasi xumust

2.1.XuMus s-371€MEHTOB. 2.2. XUMHS P- JIEMEHTOB.

Bonopoa-nepBelil 3JIEMEHT NEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepruoanvecKkoi CUCTEMBbI. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIGKTPOHHBIX KOH(PUTYpAlMi, BEIHYUH PAIUYCOB, OJJIEKTPOOTPHUIATCILHOCTH W DSHEPTrUU
MOHU3ALMKA aTOMOB. TUNIMYHBIE CTENIEHU OKUCICHHS. XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOWMCTBAX OCHOBHBIX THUIIOB coeauHeHuil. [Ipupoansie
COEIMHEHUS, TIOJIyY€HHUE U IPUMEHEHHUE.

2.3. Xumus d-amemeHToB. 2.4. Xumus f- 371eMEHTOB.

OneMeHThl 3-12 rpynn NepuOIUYECKOM CHUCTEMBbL. 3aKOHOMEPHOCTH B HW3MEHEHUU
JIEKTPOHHBIX KOH(PHUTYpaAIUi, BEIMYUH PATUyCOB, SHEPTHH HOHU3AINH, XaPAKTEPHBIX CTEIICHEH
OKHCJICHUs, KOOPJAMHAIIMOHHBIX 4YHCel aroMoB. llpuponHble coeauHEHUs, MOIYy4YeHUE U
COIOCTaBJICHHE (PM3MYCCKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpOSHUE M CBOWCTBA
OCHOBHBIX TUIIOB coeiMHEeHUN. OcoOeHHOCTH f- AIIeMEHTOB.

4. O6beM y4eOHOI TUCIUIIHHBI

Brin VieGHoi DAGOTLI Bcero 1 cemecTp 2 ceMecTp
ALY p 3E AKajn. 4. 3E AKkaj. 4. 3E AKkagn. 4.
Obwan TpyRoemKoCTE 12 432 7 252 5 180

JAUCHHUIIJITUHBI

KonrTakTHas padora -

6,23 224 3,56 128 2,67 96
ayIMTOPHbIE 3aHATHA:

Jlexun 1,78 64 0,89 32 0,89 32
[Tpaxktueckue 3anstus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTs (JIP) 3,56 128 1,78 64 1,78 64

CamocrosiTesibHas padoTa 3,78 136 2,44 88 1,34 48

(CP)

KonTakTHas caMocTosATeILHAS i ) )
pa60Ta 3,78 2,44 1,34
CamocTrosiTeTbHOE U3YUECHHE 136 88 48
pa3ienoB AUCIUTUIMHBI

Bua xonTpous:

9K3aMeH 2 72 1 36 1 36
KonrtakTHas pabota — 08 04 0.4
MPOMEKYTOUHAS aTTeCTALIUS 2 ’ 1 ’ 1 ’
[ToaroToBka K SK3aMeHyY 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIst JK3aMeH IK3aMeH
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Bcero 1 cemecTp 2 cemecTp

Buabl yueOHo# padoThI

3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.

AR YGOSR 12 324 7 189 5 135
JAMCUHUIIHHBI

Konrakruas pagora - 623 | 168 | 356 | 96 | 267 | 72
ayJIMTOPHBIE 3aAHATHS: ' ’ ’

Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 3,56 96 1,78 48 1,78 48

CamocrosiTesbHasi padoTa 3,78 102 2.44 66 1,34 36

(CP)

KonTakTHas caMocToATebHas i i )
pabota 3,78 2.44 1,34
CaMocTosATEIbHOEC H3YUEHUE 102 66 36
pa3iesioB AUCIUILUINHBI

Bunx konTpoOJIs:

IK3aMeH 2 54 1 27 1 27
KonraktHas pabora —

POMEKYTOYHAS aTTECTALUS 2 0.6 1 03 1 03
[ToaroroBka K SK3aMeHY 53,4 26,7 26,7
Bujx uTOroBOoro KOHTpoJIst DK3aMeH JK3aMeH

AHHOTanus padoyeil nporpaMMsl AMCUMIIMHBI «OpraHuveckasi XUuMHUs»

1. He.]]b AUCHMUIIIMHBbI — HpI/IO6peTeHI/Ie CTYACHTaMHA 3HAHHH O CTPOCHHUU OPTraHUYCCKHX
COCHHHCHHﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBaX Pa3sIMYHBIX KJIACCOB  OPraHUYCCKHUX

COCJIMHEHUH U METOJaX UX MOJIYYCHUS, KaK IPOMBIIIJICHHBIX, TaK U J'Ia60paT0pHBIX.

2. B pe3yjbTare MU3YYCHUA JTUCHUIIJIMHBI Oﬁy‘lﬁlﬂlﬂﬂﬁ(ﬁﬂ mo ImporpamMmme

CHeHHATUTETA T0JI/KeH:

Obnaoams cnepyromumu o0mekyapTypHbiMu (OK) u obmenpodeccnoHalbHBIMU
komrereHnusamu (OITK):

- CHOCOOHOCTBIO TPEACTABUTH COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHOMN
CHCTEMBI €CTECTBEHHOHAYYHBIX U MAaTEMaTHUYECKUX 3HAHUMN, OPUEHTUPOBATHCS B LIEHHOCTSIX
ObITHs, )KU3HH, KyTbTyphl (OK-1);

- CIIOCOOHOCTBIO K OOOOIIEHUIO, aHATU3y, BOCHPUATHIO MH(YOPMALUH, TOCTAaHOBKE
1eTTH U BBIOOpY TyTeit ee noctmkenus (OK-4);

- CIIOCOOHOCTBIO  MCHOJIb30BATh E€CTECTBEHHOHAYYHbIE U MH)KEHEPHBIE 3HAHUS /IS
peleHus 3a1a4d cBoei npodeccronanbHoi aesrenbHocTr (OITK-1);

- CIIOCOOHOCTBIO PabOTaTh C HAYYHO-TEXHMUYECKOW M TAaTEHTHOH JuTepaTypod Hu
MCIIOJIH30BaTh TOJIYYCHHYI0 MH(OPMAIIUIO MPU OCYIIECTBICHUH CBOEH MPOQPECCHOHATBHON
nesrensHocTH (OITK-4).

3namo:

— TEOPETHYECKUE OCHOBBI CTPOCHMSI U CBOWCTB PA3IUYHBIX KJIACCOB OPraHUYECKHX
COCIMHEHMH;

— CIIOCOOBI MOJIyYeHUs] U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIMHEHMH;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINI;

Ymemy:

— TPUMEHSATh TEOPETUYECKHE 3HAHHUS JUIsl CHHTE3a OpPraHWYeCKHX COEIMHEHUH
Pa3INYHBIX KIJIACCOB,;
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— AaHaJIM3UpOBaTb MW MNPCACKA3bIBATH PCAKIMOHHBIC CBOMCTBaA OpTraHUYCCKUX

COCIMHECHU;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYCCKUX COSAMHEHHH, 3aJaHHOTO CTPOCHHS;
Braoems:

— OCHOBaMHU HOMEHKJIATYPHI U KJIACCH(PHUKAIIMKA OPTaHUYECKUX COETUHEHHUN;

— OCHOBHBIMU TCOPETUUYCCKUMHU MPEICTABICHUSIMH B OPIraHUYCCKON XUMHUH;

— HaBbIKAMH OOOCHOBAHMS PAIMOHAIBHBIX CIIOCOOOB IOJIYYEHHS OPraHHYECKUX

BCIICCTB.

3. KpaTtkoe cogep:xaHue TUCHHUILTHHBI
Paszoen 1. Teopus xumuueckoeo cmpoeHus u HacvluyeHuble yeneso0opoovt (YB)

1.1  Ilpupona KOBaJICHTHOH CBS3U
1.2 ITonsiTHE O MEXaHU3ME OPraHUYECKON peaKUun
1.3  KwucioTsl 1 OCHOBaHUS B OPTraHUYECKON XUMUHI
14  Crepeousomepus
1.5  Ankanbl
1.6 [uknoankadsl
2 Pazoen 2. Henacvluyennvie YB
2.1  AnkeHsl
2.2 Ankunbl
2.3  AJKaJveHBI U TTOJIMEHBI
3 Paszoen 3. Apomamuueckue u memannopeanuieckue coeOuHenUsl
3.1  ApomMaTtu4HOCTb
3.2 CoenuHeHus OEH30JILHOTO psiia
3.1  Meramtoprann4eckue COeAMHEHUS
4 Pasoen 4. I'anocenonpouszeoonsie. Cnupmeol, ghenonsi, npocmule 3¢pupol
4.1 ["anoreHonpousBogHbBIE
4.2  Couptsl
4.3  ®DenHonsl
4.4 Tlpocteie 3pupsl
45  Oxkcupansl
5 Paszoen 5. Anvoecuowt u kemonwi. Kapbonosvie xuciomsl u ux QyHKYUuOHAIbHBIE
npouU3B00HbLE
51 AJbaerunpl 1 KETOHEI
5.2  KapOoHOBBIE KUCIOTHI ¥ UX (DYHKIIMOHAIBEHBIE TIPOU3BOTHBIE
6 Paszoen 6. A3omcooepoicawue coeounenus u cemepoyuriuyecKue coeOuHeHus
6.1 Hurpocoenunenus
6.2  Amunb
6.3 A30- 1 1Ma30coeTUHEHUS
6.4  T'ereponuxinyeckue COeUHEHUS
4. O0beM y4eOHOH JUCHUIIMHBI
Beero Cemectp
Bu yue6Hoit paGoTsI 3 cemecTp 4 cemectp
3E Axan. 3E Axan,. 3E Axan
9. q. .U
OO0mmast TPYA0EMKOCTh AUCITUTUTAHBI 8 288 2 108 5 180

KonrakTHas padora — ayiuTopHbIe

311 | 112 1.33 48 1.78 64

3aHSATHS:
Jlexuun 133 | 48 0.44 16 0.89 32
[Tpaktuyeckue 3anstus (I13) 1,78 64 0.89 32 0,89 32

JIabopatopusle pabotsl (JIP) - - - - - -
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CamocrosiTeibHas padora 2,89 | 104 0,67 24 2,22 80
KoHTakTHas camocTosiTelIbHas paboTa - - -
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 2.89 104 0,67 o 2,22 80

JIACIIUIUTHHBI
IK3aMeH 2 72 1 36 1 36
KoHnTakTHas paboTa — MPOMEKyTOUHAS 0.8 04 04
aTTecTanms 2 1 1
IToaroToBKa K 3K3aMEHY 71.2 35.6 35.6
Buja nTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH
Beero Cemectp
Bux yueGHO# paboThI 3 cemecTp 4 cemecTp
3E Actp. 3E Actp. 3E Actp
q, q, . 4.
OO01mas TpyA0€MKOCTh TUCIUATLINHBI 8 216 3 81 5 135
KonrakTHasi paboTa — ayAuTOpPHBIE
P — 3.11 84 1.33 36 1.78 48
Jlexun 1.33 36 0.44 12 0.89 24

[Tpaktuyeckue 3anstus (I13) 1,78 48 0.89 24 0,89 24

JlabopaTtopHsie padots (JIP) - - - - - -

CamocTrosiTesibHAas pa6oTa 2,89 78 0,67 18 2,22 60
KoHnTakTHas camocTosiTelIbHas paboTa - - -
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2.89 78 0,67 18 2,22 60

JACIIUIUTHHBI
9K3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOTHAS 06 03 03
aTTecTalys 2 1 1
[ToaroToBKa K 9K3aMeHY 53,4 26,7 26,7
Buja HTOroBOro KOHTpOJIS: IK3aMeH K3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«Pu3nueckass XuMus»

1. Henb AMCHUIUIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJ0M
XUMHUYECKOI0 Ipoliecca, MoKa3aTh 00JAaCTH MPUIOKEHHUS ATHX 3aKOHOB W HAay4HTh CTYJEHTa
IPaMOTHO NPHUMEHATHh UX NPU PEUICHHMH KOHKPETHBIX TEOPETUYECKUX M NPAKTHYECKHX 3ajad,
MIOHATh OCHOBHBIE KUHETUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKHUX MPOLECCOB U POJIb
KaTajan3a A XMMHYECKON TEXHOJIOTUH.

2. B pe3yabrare H3y4YeHUS] AUCHUILUIMHBI O0y4YalIIuiici IO MporpaMmme

CIeLHATUTETA JOJIKEeH:

Obnadams CIETYIONTUMA KOMITETCHIHSIMU:

—  CIOCOOHOCTBIO MPEJACTAaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE IEJIOCTHON CHUCTEMBI
€CTeCTBEHHOHAYYHbIX M MaTeMaTHYECKUX 3HAHHWH, OPUEHTHPOBATHCSA B LEHHOCTSX OBITHS,
®u3HH, KyIbTypbl (OK-1);

— CIOCOOHOCTBIO HCIIOJIb30BAaTh MAaTEMaTHYEeCKHE U €CTeCTBEHHOHAYyYHbIE 3HAHUS s
pemieHus 3ana4 cBoei npodeccronanbHoi aesrensHocTr (OITK-1);

— cnocoOHOCTBIO TPO(ECCHOHATBHO HCIONB30BAaTh COBPEMEHHOE TEXHOJIOTUYECKOe U
aHAJIMTUYECKOe 000py/lI0oBaHHE, CIOCOOHOCTBIO K NMPOBEJCHUI0 HAYYHOTO UCCIEIOBAHUS U
aHaJIM3y MOJYYCHHBIX NP ero mpoBeaeHun pe3ynbraros (OI1K-2);
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Buame:

— OCHOBHBIC 3aKOHBI (U3MYECKOW XWUMHUHU, B3aUMOCBSA3b (PU3MUECKHMX M XUMHUYECKHUX
XapaKTePUCTHUK MPOoLIecca;

— IIyTH ONpENCTICHUS BAXKHEHIIMX XapaKTePUCTUK XHMHYECKOTO pPaBHOBECHS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOT'O BBIXO/1a MPOAYKTA, CTEIIEHHU MPEBPAIICHUSI UCXOIHBIX BEIIECTB)
Y BIUSHUSI PA3JIMYHBIX (DAKTOPOB HA CMEIICHUE XMMHUYECKOTO PaBHOBECHS;

— TEpPMOJMHAMUYECKOE OMMCAHUE CBOMCTB MICAIbHBIX U HEUJICAIbHBIX PAaCTBOPOB, MOAXO/IbI K
HaxO0JICHUIO MaplUUaATbHBIX MOJISPHBIX BEJIMYHMH KOMIIOHEHTOB PAacTBOPA.

— TEOPHIO TAJIbBAHUYECKHUX SIBJICHUM;

— TEOpUM KHUHETUKH, MYTH TEOPETHYECKOIO pacyeTa CKOPOCTEeH XHWMHMUYECKHX peaKIuil u
OTPAaHUYECHUS B IPUMEHUMOCTH PACUETHBIX METO/IOB;

— OCHOBHBIE YepTbl TOMOI€HHOIO M TE€TEPOreHHOr0 Karajih3a, IPUYUHBI YCKOPEHUS
XUMHUYECKOT0 IMpoliecca B MPUCYTCTBUM KaTalIN3aTOopa.

Ymemn:

— TM[PUMEHSTh TEOPETUYECKUE 3HAHUS U DKCIEPUMEHTAJIbHbIE METOAbl HCCIEAOBAHUS
(U3UYECKON XMMHH MPH PEIICHUH MPOoGeCcCHOHANBHBIX 33]1a4;

— IpeACKa3blBaTh U HAXOAUTHh ONTHUMAJIbHBIEC YCJIOBHS MPOBEACHUS XMMUYECKOIO Mpouecca ¢
LEJIBIO MOTYYEHUSI MAKCUMAIBLHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIETO MPOIYKTa;

— TMPUMEHATh TEOPETUUYECKHUE 3HAHUS W OKCIEPUMEHTAIbHBIE METOAbl HCCIEAOBAHUS
buznyecKol XUMUU A PELIeHHs] BOIPOCOB, BO3HUKAIOIIUX IMPU HM3YyYCHUH KUHETHKHU
XUMHYECKUX PEAKIIUM;

— TMPOBOJUTH AHAJIU3 M KPUTUUECKH OIICHUBATH MOJIYYCHHBIC SKCIEPUMEHTAJIbHBIC TaHHBIC,
000011aTh 1 J1esaTh 000CHOBAHHBIC BBIBOJIBI Ha 0a3¢ MPOBEIEHHBIX OIBITOB.

Brnaoemw.:

— KOMIUIEKCOM COBPEMCHHBIX TEOPETUYECCKHX METOAOB (U3MUYSCKOW XHMHH ISl PEIICHUS
KOHKPETHBIX UCCIIEA0BATEIbCKUX 3a/1a4;

— HaBbIKAMHU OMNPEJACIICHUS COCTOSIHUS PABHOBECHUS M CaMOIPOM3BOJIBHOTO HaIlpaBJICHUS
XUMHYECKOT0 MpOoLecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (DM3MUECKON XWMHH I COACPKATCIHLHOW HHTEPIPETAIHU
TEPMOJIMHAMHYECKUX PACUETOB;

— MeETOJaMH OIpE/ACNICHUs TOpsJIKa U CKOPOCTH PEAKIMH, YCTAaHOBJIEHUS JIMMHUTHPYIOMIEH
CTaJNHU U MEXaHU3Ma N3y4aeMON XUMHUECKOU peaKIny;

— HaBBIKAMHU  COCTAaBJEHUS TalbBAHMYECKUX DIIEMEHTOB JUId  LeJled  ompenereHus
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHSI HCCIIETYEMOM peaKIuu;

— 3HAHUSMU OCHOBHBIX 3aKOHOB XHMHYECKON KHHETHKH, BJIMSHHUS Pa3TUYHBIX (PaKTOpOB
(TeMIieparypsbl, 1aBIEHUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIInH.

3. Kparkoe conep:kanue JTHCHUTIIAHBI
5 ceMecTp

Pa3zpen 1. Xumuyeckasi TepMOAUHAMHMKA

1.1..I1epBblit 3aKOH TEPMOJAMHAMUKH

TepMonnHaMu4YecKue CHCTEMBI U TEPMOAMHAMHUYECKUE MAapaMeTpbl. DKCTEHCUBHBIE U

WHTECHCHUBHBIE CBOMCTBAa CHCTEMBI. TepMoaMHamMudecknid mnpouecc. OyHKIMM COCTOSHHUS U
¢yHkuuu mporecca. BHyTpeHHss 3HEprus W SHTAJbIMS, UX CBoWcTBa. Temora n pabora Kak
dbopmbl mepenaun dHepruu. PaboTta pacmmpeHus raza w moje3Has padora. DopMyIHpOBKH
NEepBOro0 Hayaja TEPMOAMHAMHUKU. B3aMOCBS3b TEMIOTHI, pabOThl U U3MEHEHHUs BHYTPEHHEH
SHEPruM B U30XOPHOM, U300apHOM U M30TEPMHUYECKOM Ipolieccax. TermioéMKOCTh BeIlecTBa —
U30XOpHas MM u300apHasi, MOJIIpHAsA, yjenbHas. TerioéMKOCTh UACaNbHBIX TIa30B,
B3aUMOCBs3b MOJIIpHBIX Temnoémkoctell Cp n Cv maeanpHOro rasa. Temio€MKOCTb TBEPABIX
BEIIECTB U JKUJAKOCTeH. 3aBUCHUMOCTb MOJIAPHONH H300apHOM TEIMIOEMKOCTH BEILECTBA OT
TEMIEPATYpbl, SMIIMPUYECKUE YPAaBHEHHUS (CTETIEHHbIE PAJbI), UX MPUMEHUMOCTh. 3aKOH KyOOB
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Hebas, npaBuno [romonra u Iltu. Cpenuss nzobapHas TEIIOEMKOCTH BEIIECTBA B MHTEpBAJIC
temneparyp. TemmepaTypHas 3aBUCHUMOCTb NpupalieHus sHTanenuu Bemecrtsa (Ht — Ho) npu
MOCTOSSHHOM JaBJI€HUU C Y4E€TOM (pa3oBbIX MepexoioB. TemnoBoil 3¢h(heKT XUMHUYECKOTo
nporecca. OCHOBHOE cTaHAapTHOE cocTossHue. CTaHAapTHBIE SHTAIBOUM 00pa3oBaHUA U
cropanusi BemiecTB. [IpumeHenune 3akoHa ['ecca [ BBIYMCIICHUS TEIJIOBBIX 3(PQEKTOB
XUMHUYECKHX U (PU3UKO-XUMHUYECKHX IMporeccoB. CB3b TEIUIOBBIX 3(()EKTOB MPU MOCTOSHHOM
o0beMe U MpU TMOCTOSIHHOM JaBlIEeHMH. 3aBHUCHUMOCTh TEIUIOBOrO 3(deKkra peakuud OT
temneparypbl. BeiBon u ananu3 ypaBHenus Kupxroda B auddepeHnmanbHoi  dopme.
WNuTterpupoBanue ypaHeHus Kupxroda.

1.2. Btopoii 3aK0H TepMOJUHAMUKH.

CaMonpou3BOJIbHBIE W HECAaMOIIPOMU3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBECHbBIE (KBa3WCTAaTHYECKHE) W HEPABHOBECHBIC INIpoIlecchl. PaboTa paBHOBECHOrO U
HEpPaBHOBECHOTO IporieccoB. POpMyIUPOBKH BTOPOro Havajla TEPMOJUHAMUKUA. DHTPONUS KaK
KpUTEpPUN HAMpPaBIEHHOCTH CaMOIPOU3BOJIBHBIX MPOIIECCOB U PAaBHOBECHUS] B HU30JMPOBAHHBIX
cUCTeMax. 3aBUCHUMOCTb OSHTPOIMHU BEIIECTBA OT MapaMEeTPOB COCTOSHUS (TeMIIepaTyphbl,
naBicHHs, o0beMa). Pacyer M3MEHEHHsI SHTPOIMH B PA3IMYHBIX MPOIECCAX, CBSI3aHHBIX C
W3MEHEHUEM COCTOSIHUSI HUJICAJIbHOTO ra3a, a TAKKEe YUCTBIX TBEPABIX WIHM KUAKUX BELIECTB.
N3meHeHnne >HTPONUU B MPOIECCE CMEUICHUS HICAIbHBIX Ta3oB. M3MeHEeHWE SHTPONUU TMpHU
dazoBbix mepexomax. TeruioBas Teopema Hepucrta, moctynar I[lnanka (TpeTrbe Hayaio
tepmoauHamMuku). CTaTUCTHYECKas HMHTEpPIpETAlds BTOPOro Hadajla TEPMOJAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruucienune aOcoNOTHOW SHTPONHMM BemlecTBa. Pacuer
W3MEHEHUS HTPOIHUN B XUMUYECKHUX PEAKIHSIX IMPHU Pa3INdHbIX TemrepaTrypax. O0beIMHEHHOE
ypaBuenue I u Il 3akonoB Tepmonuunamuku. OHeprusi ['enbmronbua u 3Heprus ['mb0ca kak
KpUTEPUU  HANPABICHHOCTH  TMPOIIECCOB W  PABHOBECHUsS B  3aKPBITHIX  CHCTEMaXx.
Xapakrepuctuyeckue (QpyHKIHUU. 3aBUCUMOCTh SHepruu [enpmronbuia u sHepruu ['ubbca ot
napaMeTpoB COCTOsIHUS. TemreparypHas 3aBUCMMOCTh dHepruu [mbOca BemecTBa ¢ yd4éTom
dazoBeix mnepexonoB. Pon ¢azoBoro mnepexonma (mepBblif, BTOpoil). YpaBHenus [ubbca-
['enpmromnbia. Pacuer n3menenunit crangapTHeIX SHepruid ['m66ca u ['enpMronbpia B XUMUYECKHX
peakUMsX MPU PA3IUUYHbIX TEMIEPATYPAX.

CucreMpl TEPEMEHHOr0 C€OCTaBa. XHMMUYECKUH TMOTEHIMAl KOMIIOHEHTa CHUCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMaNa OT JaBJICHUS U TeMIEpaTyphl. Y CJIOBUS PaBHOBECHUS U
CaMOIIPOU3BOJILHOTO MPOTEKaHUS MpoIiecca B CUCTEMAaX NEPEMEHHOTO COCTaBa.

1.3. XuMHueckoe paBHOBECHE.

MatepuanbHblii OajlaHC XMMHMYECKOM peakllid, CTENEHb IPEeBPALEHUs, XUMUYeCcKas
nepeMeHHas. YpaBHEHHE HW30TEpMbl XUMHYeCKoW peakuuu (uzotepmbl Bant-I'odda).
XUMHYECKOE CpOJICTBO. AHAINW3 YypaBHEHHMs HM30TEPMbI JJIsi ONpEENICHUS HaIlpaBlICHUs
CaMONPOU3BOJIBHOTO  MPOTEKAHUsI  XMMHUYECKOW  peakuud OT  JJAHHOTO  HCXOJIHOTO
(HepaBHOBECHOI0) cocTosiHUS. TepMonnHaMuyeckass KOHCTaHTa XUMHYECKOI'O PAaBHOBECHS U
SMIOUPUYECKUE KOHCTAHTHI XuMuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHUs UX CBSI3U AJIs
peakuuu B HACAIBHOM Ta30BOM cmecu. KoOHCTaHTBI paBHOBECHS Il TOMOTE€HHBIX W
TeTepOTreHHBIX pPEeaKIlMii, HAeadbHBIX M HEUACATbHBIX PEAKIMOHHBIX CHUCTEM (Ha TpHUMepax).
CwmernieHre XMMHUYECKOTO PaBHOBECHs MpU u3MeHeHuu obmiero nasieHus (T = const) U npu
nobaBieHHH B cucTeMy nHepTHOro rasa (T = const, P = const).

Brnustaue temrmepaTypbl Ha KOHCTAaHTY XUMHUYECKOTO PABHOBECHS, YPaBHEHUS N300aphl 1
M30XOpbl XUMHYECKON peakuuu. BbIBOJ, aHANN3 U MHTETPUPOBAHUE HA3BaHHBIX YpaBHEHUM Ha
npuMepe ypaBHeHHUs u3o0apbl. Pacuer cpeHero u MCTUHHOTO TETIOBOro 3 ¢eKTa XUMUIECKIX
peakuuii U3 3aBUCUMOCTH TEPMOJIMHAMMYECKOW KOHCTAHThI PABHOBECHUSI OT TEMIIEPATYPBHI.
PacueTr KOHCTaHT paBHOBECHS XMMHYECKHUX DPEAKIMA M3 CTAHJAAPTHBIX TEPMOIUHAMUYECKHUX
GbyHKIMI BemlecTB. BruncieHne KOHCTaHT PaBHOBECHS XMMHUYECKHUX PEaKIHUi MO CIPaBOYHBIM
JTAaHHBIM O KOHCTAaHTaX PaBHOBECHUS PEaKIMil 00pa30BaHUs COETMHEHUI U3 MPOCTHIX BEIECTB.
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Pa3nes 2. ®a3oBbie paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. da3oBble mepexoasl U (azoBas AUarpaMMa COCTOSHHS Ui OJHOKOMITOHEHTHBIX
CUCTEM

daza, KOMIIOHEHT, 4Yuciio cremneHel coOozabl. I[IpaBumo a3 ['mbbca. Ilpumenenue
npaBuia (a3 ['mG6ca ans aHanu3a (a3oBbIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JluarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBble MOJs, JIMHUM U TPOMHBIC
TOYKH, BBIP@XXAIOIIME COOTBETCTBEHHO OAHO(a3zHoe, AByX(a3Hoe U Tpex(a3zHOe PaBHOBECHS.
Hacepiennelii nap, remnepaTrypHasi 3aBUCUMOCTb JIaBJIEHUS! HachblleHHOro napa. Kpuruueckas
TOYKA, KPUTUYECKOE COCTOSHUE BEIECTBA, €ro OCOOEHHOCTH. BBIBOA M aHaIN3 ypaBHEHMS
Knaneiipona. 3aBUCUMOCTb TeMIIEpaTypbl IUIABJIEHUS OT BHELIHETO JIABJICHUS, UHTETPUPOBAHUE
ypaBHeHHs KnanelpoHa niusi paBHOBECHsI TBEPLOE TEJO - JKUIAKOCTb. PaBHOBECHs C ra3zoBou
¢azoii, ypaBHenue Knamelipona-Kmnaysmyca, BBIBOI W HWHTETPUPOBAHUE YPAaBHEHUS IS
ONHUCAHMs JIMHUM MCclapeHuss U cyOimMmanuu, ucnojib3yemsle nonymeHus. OmnpeneneHue
KOOPJIMHAT TPOMHON TOYKH.

2.2. OnpeneneHne TepMOAMHAMUYECKUX QYHKIIUN TTporiecca Gpa3oBoro nepexoaa

IIpumenenne  ypaBHenus  Kilanelipona-Knaysmyca g pacdera  M3MEHEHMs
TEPMOJMHAMMUYECKUX (QYHKUUH @pu (a30BbIX MpEeBpalleHUsAX. B3auMocBA3b HHTAIBIMN
IUIABJICHUS, UCTIAPEHUS U BOSTOHKHU B TPOMHON TOUKE. DMIUpPHUUECKOE MpaBuiio TpyToHa.
Pasznea 3. TepmoauHaMuveckasi TeEOpUsi paCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKH pacTBOPOB. IlaprinanbHble MOJIbHBIE BETUYUHbI

Knaccudukanuu pactBopos. [lapunanbHble MOJISIpHBbIE BENUUYMHBI. YpaBHeHUs [ 'n0O6ca-
Mrorema (BbIBOA M aHanu3). MeToasl onpeneneHus napuuaibHbIX MOJISPHBIX BEIUYUH (METOJ
KacaTeJIbHBIX W METOJ OTpe3KkoB). OTHOCUTENbHBbIE MAPLMATIbHBIE MOJISIPHbIE BEIMYMHbI
(mapumanbpHble MOJIsIpHBIE QYHKIMH cMemeHus ). TepMoanHaMuieckrue GyHKINN CMEIICHHUSI.

3.2. TepMoauMHaAMUUYECKOE ONHUCAHUE UICATbHBIX U HEUCAIBHBIX PACTBOPOB

WneanbHble  (coBepLIEHHBbIE) pacTBOpPbl. XHUMHUYECKUN IOTEHUUAl KOMIIOHEHTa
ueanbHOro pactBopa. TepmoauHaMuyeckue (yHKLUUU CMEIIEHHs AJIs UIeaIbHBIX PACTBOPOB.
PaBHOBecue "umimeanbHBIA pacTBOp-map", 3akoH Payms, rpadudeckas WHTEpHpeTanus 3aKOHA
Payns. IlpenensHo pa30aBieHHblE pAacTBOphL, 3akOH ['eHpu. YpaBHEHHE XMMUYECKOTO
NOTEHLIMana JUIsl pacTBOPUTENS] M pacTBOPEHHOro BemlecTBa. HewuneanbHble (peanbHbIE)
pPacTBOPBI, MOJIOKUTENIBHBIE U OTPULIATEIbHBIE OTKJIOHEHUS OT MJealbHOCTH (OT 3akoHa Payss).
CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHMMeTpUUYHas U HECUMMETPUYHAsI CUCTEMBbI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHANBHBIX KO3()()UIHMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMoauHamuuyeckue (QYHKIMM CMELIEHUS [UIsl HEWAeadbHBbIX PacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3(Q(UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TeMIepaTypbl U
JIaBJICHUS.

3.3. KonnuratuBHble CBOWCTBA pa30aBlieHHBIX pACTBOPOB HEJIETYUHX BEILECTB B JIETyYEM
pacTBOpHUTEINE

KonnuratuBHble cBoMcTBa pa30aBlIEHHBIX PAacTBOPOB HEJETYYMX BEIIECTB B JIETYUHX
pacTBopuTENAX (MOHMKEHHE JNaBJIEHMsI HACBHIIIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHHMIO C YHCTBIM pAcCTBOPUTENIEM, IIOBBIIICHUE TEMIEPATypbl Hadajla KHUIEHHUS |
MOHM)KEHUE TEMIlepaTypbl Hauyajga OTBEpJEBAaHUS pPAaCTBOPOB, OCMOTHYECKOE JIaBJICHHE).
O0yITMOCKONMYECKass M KPUOCKOMMYECKash KOHCTaHThl pacTBOpuTeNs. BbIBOJ ypaBHEHus,
CBSI3BIBAIOIIETO TOHIKEHHE TEMIIEpaTypbl Hayana OTBEpAEBaHUS C KOHIEHTpaluedl pacTBopa.
Ocmoc, ocMOTHYeCKOe JaBlieHHe, 00paTHBIN ocMoc. Mcnonb30BaHHE KOJUTUTATUBHBIX CBOMCTB
JUISL ONPENENIEHHsS MOJIIPHOW Macchl, CTENEHU [UCCOLMAIMM WJIM CTEINEeHH acCoLUaluu
pPacTBOPEHHOI'O BEUIECTBA.
Pasznen 4. ®a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAX

4.1. PaBHOBecu€ <CKUIKHH pacTBOpP - HACBIIIEHHBIM Map» B JIBYXKOMIIOHEHTHBIX
CHUCTEMAX.

JluarpaMmbl  «IaBIE€HUE-COCTaB», «TEMIIEpaTypa-cocTaB», «COCTaB  I1apa-COCTaB
KUAKOCTU» JUIsl WJICalbHBIX M HeuJealbHbIX pacTBOpoB. [Ipumenenue mnpaBmia ¢a3 K

45



HcciaeoBaHuI0 aAuarpamMM. 3akoHbl ['m60ca-KoHoBamoBa. A3eoTpomnus, TEPMOIWHAMHUYECKOE
ycioBue TOUkM azeorpona. [IpaBuiio peruara. DU3MKO-XMMUYECKUE OCHOBBI pa3/ielIeHUs
KUJKUX CMecel MeToaMH MePeroHKy U peKTU(UKAIIIH.

4.2. PaBHOBECHE «OKUIKOCTH-TBEPI0E» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanau3, KpHUBBIE OXJIAKIEHUSA, MOCTPOCHUE IUArpaMmbl IUIABKOCTH IIO
KpUBBIM OxXJIaxJeHuss. CHCTeMBbl C OrpaHUYEHHOW U HEOTPAHWYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBepJOM cocTossHuU. V3oMopdusm. Tumbl TBepabiX pacTBopoB. JuarpaMmel
TUTABKOCTH HW30MOP(GHO KPUCTAIM3YIOIIUXCS BEMmIECTB. JluarpamMmbl TUTABKOCTH CHCTEM C
OTPAaHUYEHHON PacTBOPUMOCTBIO B TBEPAOM COCTOSHHMHM. DBTEKTUUECKOE M IMEPUTEKTUYECKOE
paBHOBecus. OrmpeeieHue COCTaBa 3BTEKTUYECKOM >KHIKOCTH IMOCTPOCHHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuiia a3 ['m60ca k uccnenoBanuio (pa3oBbIX paBHOBECHIA.

6 cemectp
Pa3zgea S. PacTBOpbI 3JIEKTPOJIUTOB

5.1 PacTBOpPBI 37EKTPOJIUTOB B CTATUYECKUX YCIOBUSIX

TepMoauHaMUUECKOE ONMCAHUE CBOMCTB PAcCTBOPOB 3JEKTPOJIUTOB. AKTHUBHOCTH H
KOX(P(UIIMEHTHl aKTUBHOCTH OJJIGKTPOJIMTA U HWOHOB B PacTBOpPE, CPEAHHE HWOHHBIE
K03 GUIIMEeHTH aKTUBHOCTH. CBSI3b aKTUBHOCTH 3JICKTPOJIUTA CO CPEAHEN HOHHON aKTUBHOCTBHIO
U KOHIIEHTpauuei snekrponuta. Monnas cuna pactBopa. [IpaBuno monHoi cuibl. OCHOBHBIE
MOJIOKEHUSL ~ DJIEKTPOCTATHUYECKOW  TEOpUHM  CHUIBHBIX  3JEKTpoiuToB  [lebas-XroKkkens.
[Tpenenpublii 3ak0H JleOas-XIOKKes, BTOPOE U TPEThe MPHOIMIKEHUS TEOPHH, TpaduiecKoe
MIPEICTABICHHUE 3TUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 371EKTPOTUTOB B TMHAMHYECKUX YCIOBHSIX

[IpoBonnuku snekrpuueckoro toka I u Il pona, vOHHAA U 3IEKTPOHHAS MPOBOAUMOCTb.
VYnenpHasi, MOJSipHAsE U AKBUBAJICHTHAsI SJIEKTPUUECKHE IMPOBOJUMOCTH, B3aUMOCBSI3b MEKIY
HUMH. 3aBUCUMOCTb Y/IEJIbHOW U MOJISIPHOW 3JIEKTPUUYECKOM MPOBOJUMOCTEN OT KOHIIEHTPALIUH,
TEeMIIepaTypbl M MPUPOJbI pacTBopuTesis. CKOPOCTh M TMOJBMKHOCTH (20COJIIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JBHKeHUS MOHOB (3akoH Kombpayma). [IpenenpHbie
MOJISIPHBIE 3JIEKTPONPOBOJHOCTH HOHOB. JcTaeTHBIA MEXaHM3M IEPEeHOCa D3JIEKTPUYECTBA
MOHAMU TMJIPOKCOHHUS U ruApokcuiia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJAHOCTh PaCTBOPOB
CUJIBHBIX AJICKTPOJIUTOB, YPAaBHEHHE KOPHsI KBajipaTHOTO (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUHU CUIBHBIX AJIEKTPOJIUTOB ISl OOBSCHEHHS AIEKTPOPOPETHUECKOTO U PeTaKcalliOHHOTO
3G (PEKTOB CHUKEHUSI DIIEKTPONPOBOJHOCTH. BiusiHMe TOJiel BBHICOKOW HAMPsHKEHHOCTH |
BBICOKOM YacTOThl TEPEMEHHOI0 TOKAa Ha 3JIEKTPONPOBOAHOCTh pPAcTBOPOB. MeToANKH
WU3MEPEHHUS AIEKTPONPOBOAHOCTH. KOHIYKTOMETpHUECKOE ONpEeeICHHE CTENEHN U KOHCTAHThI
JTUCCOLIMAIIMU  CNAa0BIX AJIEKTPOJIUTOB, TEIUIOTHI, JHTpONMUM W HHepruu [ubOca mporecca
JUCCOITUAIINHN, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHUM.

Pa3znen 6. JaexkTpoxumMHYecKne CHCTEMBbI (LIeIn)

6.1 DJ1C u snekTpoaAHbIC TOTEHITHATBI

DNEeKTPOXUMHYECKHE CHUCTeMBbI (11enH). BO3HMKHOBEHUE CKauka MOTEHIIMana Ha TpaHule
pasnena mpoBomHukoB I u Il poma. JIBOWHOW SIEKTPUUYECKUN CIOW. DJIEKTPOXUMUUYECKUMA
MOTEHIIMaN, TalbBaHu-TIoTeHIIMan. OOpaTUMBbIe PIEKTPOJBI U OOpAaTUMBIE AIIEKTPOXUMUYECKUE
nenud (PJIEMEHTHI). DJEKTPOJABIKYINAs CHUJIa TaJlbBAaHUYECKOTO DJIEMEHTA, YCIIOBHBIN
AIIEKTPOJHBIN MOTeHIMaN (MOoTeHIan B BogopoaHoi mikane). Cesazp DJIC ranbpBaHHuecKoit
LENH C AJIEKTPOIHbIMH moTeHiuanaMu. [IpaBuno 3HakoB 3/]C U 3JI€KTPOAHBIX MOTEHIMAJIOB.
TepmoanHaMHuueckas TeOpHs raJlbBaHUYECKUX sBIeHUM. BbiBoa n ananu3 ypaBHenus Hephcra,
BBIPAKAIOIIETO 3aBUCUMOCTh DJ[C raapBaHMYECKOroO 3J€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
AIIEKTPOAHON peakiuu. YpaBHeHue [ubOOca-I'enpmronbia sl AJIEKTPOXUMHUYECKUX CHCTEM.
3aBucuMocTh JJ1C rarbBaHUYECKOTO JIEMEHTa OT TemmepaTypsl. Kiaccudukanus 31eKTpo10B:
AJIEKTPO/JIbI IEPBOTO U BTOPOTO POJIA, Ta30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
HepncTa s moTeH1nana 3JeKTpoa0B BCEX BUIOB.

6.2. 'anpBaHNYECKUE DIIEMEHTbI

Tunel TaTbBAHMYECKUX IJIEMEHTOB: XUMHUYECKHE, KOHIICHTPAIIMOHHBIE, C TIEPEHOCOM, 0€3
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nepeHoca. J{n¢p¢dy3noHHbIN MOTEHIMAN, MEXaHU3M BO3HHUKHOBEHHUS M METOJbl €r0 YCTpaHEHUs
(cBemeHuss K MHMHUMalIbHOW BenuuuHe). Meroauka wusmepeHus OJC M 3IEKTpOAHBIX
IOTEHLINAJIOB. IIpuMeHEeHHE MOTCHUMOMETPUM U1 ONPEIECNICHHUS TEPMOAMHAMHYECKHUX
XapaKTEPUCTUK XHUMHUYECKMX PEaKIHUH, NPOTEKAIOUIMX B TraJlbBaHUYECKOM LIENH, KOHCTAHT
XMMHYECKOTO PABHOBECHSI, aKTUBHOCTEH M KO3()(UIMEHTOB aKTUBHOCTH 3JEKTpoJauTOoB, pH
pacTBOpPOB, IPOU3BEAECHUS PACTBOPUMOCTU MAJIOPACTBOPUMBIX COEIMHEHUH. XHUMHUECKHE
VCTOYHUKU TOKA.

Pa3zpnen 7. XuMu4yeckas KMHETHKA

7.1. ®opmanbHasi KHHETHKA

TepMonnHaMuyeckass BO3MOXHOCTb IIpollecca M €ro IpakTHueckas (KMHETHYecKas)
ocyuecTBUMOCTb. [Ipeamer u 3amaun xumMuyeckod KMHETUKU. OCHOBHbIE MOHATHS (OPMATIBLHON
KUHETHKH: CKOPOCTh XMMHUYECKON pEeaKIuh, MOJEKYISPHOCTb, YaCTHBIH M OOMIMI MOPSAOK.
OCHOBHOH IOCTYJIAT XUMHYECKOM KHHETHKHM, KMHETHMYECKOE YpPaBHEHUE CKOPOCTH PEaKLHU.
KoHcTaHTa CKOpPOCTM XMMHYECKOW pEaKUUH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. Meromsl
olpesieNieHusl CKopocTell Xumuueckux peakuuid. IlpocTele (371€MeHTapHbIE) U CIIOXKHBIE
peakuuu. KuHetnka mpocTslX U (OpPMaIbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTE€HHBIX pPEaKIUil.
Peakiuu nepBoro, BToporo u Tperbero nopsaakos. Auddepenunanbaas 1 nHTErpagbHas GOpMbl
KMHETUYECKUX YPaBHEHHM, KMHETHYeCKUE KpuBble. JIMHENWHOE NpeICTaBICHUE KUHETHUECKUX
KPUBBIX JJI PEaKUMH DPa3IMYHBIX NOPsAKOB. Bpems nomynpespamenus. Peakuun HysneBoro
nopsinka. Merton u30ObITka (u3omsinuu) OcTBaibAa OMNPENETICHUST YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOLIEMY peareHty. JuddepeHunanbuple U UHTErpalbHble METObl OINpEesICHUsS
nopsika peakuuu. Pasnauune KOHUEHTPAalMOHHOIO U BpeMEHHOro mnopsiakoB. ClloKHbIE
peakuuu. [IpMHIMI HE3aBUCUMMOIO IPOTEKAaHUs 3JIEMEHTAapHbIX peakuuil. OOpartumble U
napajieNibHble peakuuu ImepBoro mnopsaka. JuddepeHnuansapie ypaBHEHHUS, OMHCHIBAIOIINE
CKOPOCTM J3THUX peakUui, UX HUHTerpupoBaHue. KuHernueckue KpuBbIE I KaXKIOrO U3
pearupyromux  BemiectB.  IlocnenoBarenbHble  peakuuu  1-ro mopsanka.  Cucrtema
T depeHMaIbHbIX YPaBHEHUH, OIUCHIBAIOIIMX KHUHETUKY I10CJIE€A0BATENIbHBIX pEeaKIuil.
Kunernyeckue ypaBHEHHS M KMHETUYECKHE KpPUBbBIE JUIsI BCEX YYAaCTHUKOB peakuuu. Bpems
JOCTHKEHUSI MaKCUMaJIbHOM KOHLEHTPAlMM IPOMEXKYTOYHOIO BEIIECTBA. 3aBUCHUMOCTH
MaKCHMaJIbHOW KOHUEHTPAllMU HPOMEXKYTOYHOTO BEIIECTBA OT COOTHOILIEHUS KOHCTaHT
CKOPOCTEM OTAEIBHBIX CTAIUI MOCIIEN0BATENbHON peakiuu. [IpuHIMNI TMMUTHpPYIOIEN cTaguu
nocinefoBaTelbHON  XUMHUYeckod — peakuuu.  CTalMOHApHBIM  PEeXUM  MPOTEKAHUS
[OCJIEIOBATENbHBIX  peakiuil. MeTol  KBa3UCTAlMOHAPHBIX  KOHLEHTpalui, o0jacTb
npUMeHeHus. BiusHue TemmepaTypbl Ha CKOPOCTb XHMHUYECKOW peaklud, MNpHUOIMKEHHOE
npaBuwio Bant-I'opda. YpaBHenue Appennyca B nu¢depeHnaibHoi 1 HHTErpaabHO Gopme.
OddexTuBHAs HHEPrusi aKTUBAUUU M TMPEAIKCIOHEHIUAIBHBII MHOXHUTENIb, METOIbl HX
OIIpEEIICHUS U3 DKCIIEPUMEHTAJIbHBIX JaHHBIX.

7.2. Teopun XUMHUYECKON KUHETUKHU

Teopust axtuBHbIX (OuHapHBIX) coynapeHuil (TAC). CkopocTh peakiMu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHcTaHTa ckopocTh OMMOJIEKYIISIpHOM
peakuuu. Ou3nyeckuii CMbICI NPEIIKCIOHEHIIMAIBHOTO MHOXKHUTENS M DHEPIUM aKTUBALUU B
paMKax TEOpUH aKTUBHBIX coyAapeHuil. Crepuueckuil pakTop, HEOOXOAMMOCTh €T0 BBEICHUS B
KMHETUYECKOE YPaBHEHHE PeaKIMH. [J0OCTOMHCTBA U HEJOCTATKU TEOPUN aKTUBHBIX COYAAPEHUM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuid B pamkax TAC, cxema JInmHnemana.
HcTonkoBaHue MPUYMH HM3MEHEHMs MOPSAKA MOHOMOJIEKYJISIPHOM pEakUUu IpPU H3MEHEHUU
JTaBJICHHUSL.

Teopuss nepexomnoro cocrostuust (aktuBupoBaHHoro komiuiekca) (TIIC unu TAK).
OcHoBHble nonoxkenuss TIIC, kuHeTnueckas cxema peakuuu. [I0BEpXHOCTh NOTEHIIMAIBHON
DHEpPruM, KOOpAUHATA PEAKIUH, NIyTh PEAKUUU. AKTUBUPOBAaHHBI KOMIUIEKC U €TI0 CBOMCTBA,
UCTUHHAsT 3Heprusi axkTuBanuu. CKOpOCTh peaklMH — CKOPOCTh pachaja aKTUBUPOBAHHOIO
KOMILIEKCa (ckopocTb ero IIPOXOXKACHHUS qyepes MIOTEHLUATbHBIN 6apnep).
KBasutepmonunamuueckass ¢opma ypaBHenust TIIC, sHTanmpnmuss W SHTPONMS aKTUBALUHU,
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TPAaHCMUCCUOHHBIN KO3 dumment. CBsA3b DHTAIBNUHM  aKTHBAUU C 3G HEKTUBHON
(3KCTIEpUMEHTAIBHOM ) SHEPTUEH aKTUBALIUH.

7.3. ®OTOXMMUYECKHUE U LIETTHBIE PEAKIINHI

@DOTOXUMUYECKUE PEAKINH, MEePBUYHBIE M BTOPUYHBIC (HOTOXMMHUYECKHE IPOIIECCHI.
®oroaucconmamst U (Gotonu3. Dorodusznyueckue (Ae3aKTUBALMOHHBIE) TPOLECCHl MPHU
MOTJIONICHUH H3Iy4eHUs. 3akoHbl (otoxumum: [porryca-lpenepa u Oitnmreitna-1lITapka.
KBanrtoBblii BbixoJ. Kuneruka mpoiieccoB, MPOUCXOIANIMX C ydacTheM (HOTOBO3OYKIIEHHBIX
monekyi. Cencubunuzaropsl, CeHCHOUTM3NPOBaHHBIE (OTOXHUMUYECKHE peakiuu. OCHOBHBIE
pa3iauuus peakiuil ¢ GOTOXUMHUYECKUM M TEPMHUECKUM HHUIUMHpoBaHUEM. DOTOXMMHUYECKUE
nporeccsl B atMochepe, porocuHTe3.

Henuble peakuuu. Ilpumepsl peakuuii, NPOTEKAONIMX MO ILENHOMY MEXaHU3MY.
Oco0eHHOCTH U OCHOBHBIE CTaJMM LEMHBIX peakuuil. MeXaHu3Mbl 3apOoKICHUs, PA3BUTHUS U
oOpbiBa 1erneld. JIMHEHWHBIH W KBaJApaTUYHBIM OOPHIB Iemeil. 3BEHO IeNmH, JuHA IeMu.
HepasBeTBieHHbie 1 pa3BETBIICHHbIC LIETIHbIE peakinu. KuHeTnka Hepa3BETBIEHHBIX IIEMTHBIX
peakuuii. CTaguy pa3BETBICHHON IEMHON peakuuu. BeposTHOCTh OOpbhIBa W pa3BETBICHUS
uenu. Pa3BuTue pa3BETBICHHBIX ILENHBIX pPEAKLUUHA BO BPEMEHHU, CTAalMOHApHBIA U
HECTAllMOHAPHBIM pPEXKUMbl TeueHUs peakuuu. lIpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakuusax. HwxkHuii M BepXHUN Mpeaensl BOCIJIaMEHEHHUs (B3pbiBa) LIEMHON peakKluu.
[TomyocTpoB BocCIIIaMEHEHHUS.

Paznea 8. Karaaus

['omoreHHblii W rereporeHHb KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKUE
XapaKTePUCTUKU  XUMHUYECKUX  peakuumid. CenekTMBHOCTb  JEWCTBHS  KaTajau3aropa.
Karanutuueckass akTUBHOCTh, Y/A€JIbHAs KaTaJIMUTHUYECKash aKTUBHOCTh. | OMOTEHHBIN KaTaius.
CIUTHBIA M pa3/iesibHbI MEXaHU3Mbl KaTaIUTUYECKUX PEaKLUi, SHEPreTUUECKUe ArarpaMMbl
B3aMIMOJICHCTBHS PEareHTOB ¢ Karaau3zaropoMm. OOImHi U CeUPUISCKH KHCIOTHO-OCHOBHBIN
kartanu3. O¢@deKkTuBHAsS KOHCTaHTa CKOPOCTH peaKlWH, KaTallM3UpyeMOH BEIIeCTBAMHU C
KHCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaraquTHyeckue KOHCTAHTBI CKOPOCTH  PEAKIIUU.
I'ereporennsiii  katanu3. CKOpPOCTb  I€TEPOTr€HHO-KATAIIMTUYECKOM  peakuuu.  Tumsl
TFeTEepOreHHBbIX KaTaJl3aTOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTed. Ponb ancopbuuu B
reTeporeHHoM mpoiecce. Kunetnka rereporeHHO-KaTaIuTUYECKUX PeaKlii, He TMMUTHPYEMBIX
muddysueit. OTpaBieHHe KaTaau3aTOPOB.

4. O0bem y4eOHOH JUCHUIIMHBI

Cemectp
Bceero
. 5 6
Bun yuebnoit paboThl Y Y Y
3E Kaj. 3E Kaj. 3E Kaj.
q, q, q,

OO6miast TpyA0€MKOCTh TUCITUTLIMHBI 14 504 8 288 6 216
KonTakTHasi padoTa — ay1uTOpHbIE 4,89 176 267 9 222 80
3AHATHA:
Jlexun 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTebHasi pa6oTa 256 4,33 156 2,78 100
[ToaroToBka K 1a00paToOpHEIM paboTamMm 128 78 50
EOHTaKTHaH caMmocTosiTeNbHas paboTa 7,11 - 433 - 233 -

aMOCTOSITENIbHOE U3yYEHUE Pa3JIeoB 128 78 50
IACIIATUIAHEL
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Buabi KoHTpOJIA:

JK3amMeH 2 12 1 36 1 36
K _

OHTaKTHas paboTa — MPOMEKYTOUHAs 0.8 0.4 0.4
aTTecTalnus 2 1 1
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Buj1 MTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH

Beero Cemectp
. 5 6
By yueOHol paboThl N N N
3E CTp. 3E CTp. 3E CTp.
q, q, q.
OO01mast TpyA0€MKOCTh TUCIUTLITHBI 14 378 8 216 6 162

KonrakTuast pabota —ayauropusie |y gq | 135 | 267 | 72 | 222 | 60

3aHATHS:
Jlexuyu 1,33 36 0,89 24 0,44 12
[Tpaktrueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopHsie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 192 4,33 117 2,78 75
[ToaroroBka K 1a00paTopHBIM paboTam 96 58,5 37,5
KonTakTHas camocTosTenpHas pabora 7,11 - 433 - 233 -
CamocTosTeIbHOE H3YUCHUE PA3/ICIIOB 9 58,5 375

JUCIIUILINHBI

Buabi koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHass pabota — mpoMexyTodHas

aTTecTauus 2 0.6 1 03 1 03
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«IloBepXHOCTHBIE SIBJIEHHS U JUCIIEPCHbIE CUCTEMBbD)

1. [enp AMCHUIUIMHBI — O3HAKOMJICHHE CTYJACHTOB C OCHOBAaMH TEPMOIMHAMUKH
MOBEPXHOCTHBIX SIBJICHUH, CIOCOOAMM TIOJIYYCHUS M BaKHEHIIUMH CBOWCTBAMH JHMCIEPCHBIX
CHCTEM.

2. B pe3yabtrare WuU3y4YeHHs] IUCHUILUIMHBI O0yYalUIWiCsI MO mNporpamme
CIEIHAJTUTETA T0JIKEH
061a0ams CIEAYIOIUMHU KOMIIETCHIIUSIMU:

—  CHOCOOHOCTBIO TPOPECCHOHATIBHO HCIIONB30BaTh COBPEMEHHOE TEXHOJOTHYECKOE U
aHAJTUTHYECKOE 000pyI0BaHKE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCICIOBAHHS U
aHaJM3y MOJYYCHHBIX TIPU €ro MpoBeaeHuu pe3ynbTatoB (OITK-2).

Buname:

— Tpu3HaKHd 00BEKTOB KOJUTOMIHOW XMMHUHU M UX KJIAaCCH(DUKAIIUIO.

— OCHOBHBIE TIOHATHS ¥ COOTHOIICHHS TEPMOJIMHAMUKHA IOBEPXHOCTHBIX  SIBICHHI
(TepMOIMHAMHKA TTOBEPXHOCTHOTO CJIOS, ajre3usi, CMauMBaHUE M PACTEKaHUE JKUIKOCTCI;
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JTUCTIEPCHOCTh U TEPMOJMHAMUYECKUE CBOMCTBA TEN; aJcOpOIUs Ta30B U MapoB, acOpOLHs
U3 pacTBOPOB).

— OCHOBHBIE TEOpHH (HPUZNIECKOI aacopOIUH.

— OCHOBHBIE MPEJICTABICHUS O CTPOCHUHU JBOMHOIO 3JIEKTPUUYECKOTO CIIOS;

— IpUPOAY IEKTPOKMHETHYECKOTO MOTEHIINAIIA;

— OCHOBHBIE 3JIEKTPOKMHETUUYECKUE SIBJICHUS.

— YCJIOBHS IPUMEHUMOCTH 3akoHa CTOKCa;

— 3akoH JiHImTelHa — CMOJIyXOBCKOTO, TUIICOMETpUUYECKOE ypaBHeHUe Jlamaca.

— MpUPOY CEIUMEHTAIMOHHOW U arperaTUBHON yCTOMYUBOCTH;

— OCHOBHBIE CBO¥icTBa pacTBOPOB [TAB Kak THOQHUIBHBIX CUCTEM;

— OCHOBHbI€E nosoxenus reopuun JIPO;

— TPUYUHBI M OCOOCHHOCTH OBICTPOH M MEIJICHHOW KOAaryJsiud, KOHIEHTPAIlMOHHOW U
HEUTpATU3AUOHHON KOAryJIsilHH.

— THUNBl CTPYKTYP, BO3HHUKAIOIIME B JUCIEPCHBIX CHUCTEMax, IMPUYUHBI U YCIOBUA UX
o0pa3zoBaHusi;

—  KJIacCU(HUKAIMIO TUCTIEPCHBIX CHCTEM I10 X PEOJIOTHUYECKUM CBOHCTBAM.

Ymems:

— paccCUMTHIBATh MapaMeTpbl, KOTOPBIMHU XapaKTEPU3YIOT IUCIIEPCHOCTD.

— IPOBOAMTH pacueTbl C HCIOJb30BAHUEM OCHOBHBIX COOTHOILIEHHH TEPMOJUHAMHUKU IIO-
BEPXHOCTHBIX SIBJICHUM.

— PpaccUMUTHIBaTh OCHOBHBIE XapAaKTEPUCTUKU OPUCTON CTPYKTYPBHI.

— PpacCUMTHIBATh BEJIMYMHY 3JIEKTPOKMHETUYECKOIO NOTEHIMAIA IO JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

— pacCUMTHIBATh MHTETPATBHYIO U TU((HEpPCHINATBHYIO KPUBBIC PACIPEACICHUS YacTHIl 110
pazMmepam.

— paccuMThIBaTh U AHAIM3UPOBATh MOTEHLUAIBHBIE KPHUBBIE MApHOTO B3aUMOJCICTBUSA 4Yac-
THII.

— PacCUMTHIBATh U U3MEPSATH BSI3KOCTb TUCIIEPCHBIX CUCTEM..

Braoemy:

— TMpPEeACTaBICHUSMU O POJIM TOBEPXHOCTHBIX SBJICHUM M IUCTIEPCHBIX CHUCTEM B TEXHHUKE U
IIPUPOJIE.

— METOJaMU U3MEPEHHUsI IOBEPXHOCTHOTO HATSXKEHHMSI, KPAaeBOr0 yria.

— 3HaHUSAMHU O METOJaX U3MEPEHUS aJCOPOLINU U yIeTbHONH TOBEPXHOCTH.

— 3HaHUAMHU 00 YCIOBUSIX MPUMEHUMOCTH ypaBHeHHUs [ enbmromnbiia — CMOIYXOBCKOTO;

— METOJaMU ONpPEeEIeHUS HIEKTPOKMHETUYECKOTO OTEHIINAIA.

— METOJOM CEIMMEHTALIMOHHOIO aHau3a.

— METOJaMH OIpe/IeJIeHHs] KpUTUYECKOW KOHLEHTPALUN MULEIITI000pa30BaHus;

— METOJaMH MCCIIeI0BaHNS KUHETUKH KOAryJIsILI|H.

— METOJaMHU U3MEPEHUsI M aHAJIN3a KPUBBIX TCUCHUSL. .

3. Kparkoe cogep:kanue TUCHHUIINHBI
Pa3nean 1. [Ipeamer u npu3HaKu 00beKTOB KOJIJIOUAHON XUMUH

Konnounnas xuMusg - Hayka O MOBEPXHOCTHBIX SIBIICHUSIX U JUCHEPCHBIX CUCTEMax.
OcHOBHbBIE TOBEPXHOCTHBIC SIBICHMS: aare3uss U CMadyMBaHME, KallWUIAPHOCTb, aacopOius,
AJIIEKTPUYECKHUE SIBJICHUS HA MMOBEPXHOCTAX U JP.

OcHOBHbIE TIPU3HAKU JAMCIEPCHBIX CHCTEM - TE€TEPOreHHOCTh U JAMCIEPCHOCTH;
MOBEPXHOCTHASI DHEPIHsl; KOMWYECTBEHHBIE XapaKTepUCTUKU AucrnepcHocTd. Knaccuduxarms
JUCIIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO AMCTEPCHOM (ha3bl M TUCTIEPCUOHHON CPEIbI.
Knaccudukanus cBOOOTHOIUCTIEPCHBIX CHUCTEM MO pa3MepaM YacTUIl U MO B3aUMOACHCTBHIO
MEXIy AUCIIEPCUOHHON cpefol W aucrepcHor ¢das3oil. Poilb TOBEPXHOCTHBIX SIBICHUH U
JIUCIIEPCHBIX CUCTEM B MPUPO/JIE, TPOMBIIIEHHOCTH U, B YACTHOCTH, XMMHUYECKOMN TEXHOIOTHUH.
Paspnen 2. TepMoaAMHAMHUKA IOBEPXHOCTHBIX SIBJCHHUI
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OO6m1asi xapakTEepPUCTHKA TMOBEPXHOCTHOW 2HEpruu. [loBepxHOCTHAs SHEpPrust B 0OIIeM
ypaBHEHUHU 1-ro U 2-ro Hayan TepMoauHaAMUKU. [[OBEpXHOCTHOE HATSKEHUE KaK Mepa 3HEPTUn
['u66ca mexdaznoit nmoBepxHOCTU. [IOBEpXHOCTHOE HATSDKEHHE - XapaKTEpPUCTHUKA MPUPOIbI
compukacaroumxcsi ¢a3 u ux B3auMojaeHcTBHs. CBOICTBa MOBEPXHOCTEH JKUAKMX M TBEPIBIX
Ten. YpaBHeHue ['mbOOca-I'enmpMrosbia ajii BHYTPEHHEH yIEIbHON IMOBEPXHOCTHOM SHEPTrUU
(MOTHOM OBEPXHOCTHOM 3HEPruu). 3aBUCUMOCTb SHEPTreTUUYECKUX TapaMeTPOB TOBEPXHOCTH OT
temneparypsl. [Ipoiieccbl caMONPOU3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM SHEPTUU.

AZcopOius 1 MoBepXHOCTHOE HaTshKkeHHe. CBsA3b BEIMYMHBI aICOPOLIMU C TTapaMeTpaMu
CUCTeMBbI: HW30TEpMa, HW30MUKHA W u30ocTepa aacopbumu. Meton u30eiTkoB ['mbOca.
OynpameHTanbHOe ancopOumonHoe ypaBHeHue [mb6ca. I'mbGOcoBckas ancopbumsa. YactHoe
BbIpakeHHe ypaBHeHUsi [u60ca. I[loBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHBIC
BELIECTBA.

Anres3us, cMauyMBaHHE W pacTeKaHWe >KMIAKOCTed. Anresust u koresus. [Ipupoma cun
Mexx(dazHoro B3auMmojeicTBus. YpaBHenue rompe s paborsl aaresun. CMmaynBaHue U
KpaeBor yroji. 3akoH FOHra. CBsi3p paOOThI aare3uu ¢ KpaeBbIM yriioMm (ypaBHeHue [lrompe-
IOnra). JInodunbabie ¥ nuo(oOHBIE MOBEPXHOCTH. METOABI OIpeaeNeHUs] KPaeBbIX YIJIOB.
Bnusinue moBepxHOoCcTHO-akTUBHBIX BemiecTB (IIAB) Ha cmaunBanue. PactekaHue »KUAKOCTEH.
Koaddurment pactexanust no [apkuucy. Dddexkr Mapanronn. MexdasHoe HaTsHKCHHE Ha
TpaHUIle MEXIYy B3aMMHO-HACBHIIICHHBIMH >KUIKOCTSIMHU M TpaBuiio AHTOHOBa. [IpakTuueckoe
3HauUEHUE a/IF€3U1, CMAYMBaHUS U PACTCKaHUS.

JlucriepcHOCTh M TepMoauHamMu4deckue cBoiictBa Ten. I[IpaBuio ¢a3z [ubbca wu
JUCIIEPCHOCTh. BiMsiHNE KPUBU3HBI MMOBEPXHOCTU HAa BHYTPEHHEE JaBlIEHHWE Tell (ypaBHEHUE
Jlannaca). IloBepxHocTHast sHeprusi U paBHOBecHble Qopmbl Ten. [Ipunnun I['m66ca-Kropu.
3akon Bynegpa. Kanwmuispusie sBiaenus (ypaBHenue JKiopeHa), WX poilb B TMpHPOIE U
TEXHOJOTUH.  MeTolnbl  OmpejeNieHUuss  MOBEPXHOCTHOTO  HATSOHKEHHS.  3aBUCHUMOCTH
TEPMOJMHAMHYECKON PEaKIMOHHON CIIOCOOHOCTU OT JUCHEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue aucnepcHOCTH Ha pPacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUS XUMHYECKOW peakiuw,
Temreparypy (asoBoro nepexosa.

[lonydyeHue MUCHEPCHBIX cucTeM. MeTronabl AucrneprupoBaHus. YpaBHeHue PeOunaepa
JUIsl paboThI AUCTIEPTUPOBAHUA. AJCOPOIIMOHHOE MTOHMKeHue TpouHocTH (3ddexT Pedunaepa).
['omoreHHass W reTeporeHHas KoHaeHcalus. MertactabuinbHoe cocTostHue. DHeprusi ['m66ca
oOpa3oBaHMsl 3apojpllla HOBOM (a3bl, KPUTUYECKUH paauyc 3apojbima. JlBe craguu
oOpa3oBaHusi HOBOH (ha3pl. CBs3b KMHETUKHM 0Opa3oBaHUs HOBOM (pa3bl C IMEpechIIICHHUEM.
VYrpaBneHne JUCHEPCHOCTBbIO TPU TOMOT€HHOM KoOHJeHcanuu. Ilpumepsl mosyueHus
JMCTIEPCHBIX CHCTEM MeToJlaMH (pU3MUecKor M XUMHUYECKONW KOHJIEHCAIIHH.

Pa3nen 3. AncopOunoHHbIe paBHOBECHS

Knaccudukanus mexanusmoB ancopOruu (pusmueckas agcopOuus, xemMocopOrus u
noHooOMeHHas ancopOuus). [lpupona ancopOunonHbIX cuil. OCOOEHHOCTH COCTABJISIFOIIUX CHJT
Ban-nep-Baanbca (opHeHTallMOHHBIX, MHIYKIMOHHBIX M JUCHEPCHUOHHBIX) TNPH aaCOPOLUU.
VYpaBHeHue A5 TOTEHIMAIBbHOW SHEPTUH B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbl) C IIOBEPXHOCTHIO
Tena.

AncopOuus ra3oB UM MapoB Ha OAHOPOJAHOW HOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
U30TePMBl MOHOMOJIEKYJISIpHOM ancopbumu JlenrMiopa u ero ananus. OnpezneneHne KOHCTaHT
ATOro ypaBHeHUs (JuHeiHas popma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus
HOJMMOJIEKYJIApHON ancopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHuEe H30TEpMbI
aacopOuuu, ero ananu3. JluneliHas ¢opma ypaBHeHuss BOT u pacuer ero KOHCTAaHT.
Ornpenenenue yaenbHOU noBepxHoctu Mmerogom bOT.

Ancop6uus ra30B ¥ IapoB HAa MOPUCTHIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTUKH
HOPHUCTBIX MaTepuayioB. llopucTeie Tena KOPHMYCKYJISPHOM, KPHCTANIMYECKOM M TyOuaToit
CTPYKTYpbI, METOJIbl UX nonydyeHus. Knaccudukanus nop no JlyOMHuUHY U ee B3aUMOCBS3b C
TEOPHSIMU a1COPOIIHH.
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Teopust KanWJUIApPHOW KOHJEHcAMU. KanuisspHO-KOHACHCAIIMOHHBIA THCTEPE3HC.
Pacuer wunTerpanpHoil W nuddepeHIuaNbHON KPHUBBIX pacmpeneneHus odbema Iop T0
pasmepam.

OcobenHocty aacopOLUUM HAa MUKPOIOPUCTBIX Marepuanax. [loTeHIuambHas TEOpHs
[TonsHu.  AncopOUMOHHBIM — HOTeHIMan.  XapakTepucTUdecKas  KpuBas  aJCcOpOLMH.
TemrieparypHasi ”HBapUAHTHOCTh M a)(PUHHOCTH XapaKTEPUCTHUYECKHX KpUBBIX. O000IIEHHOE
ypaBHeHHe Teopun JyOMHMHA OOBEMHOrO 3alOJHEHUS MUKPOIIOpP, YacTHBIE Clydau 3TOro
ypaBHeHus (ypaBHeHue JlyOununa-PangymkeBuya). AacopOuus ra3oB M IMapoB B XUMHUYECKOU
TEXHOJIOTHH.

AJicopO1Ms OBEPXHOCTHO-aKTUBHBIX BellecTB. Bimsnue ctpoenus monekyn ITAB Ha
IIOBEPXHOCTHYIO ~aKTMBHOCTb, IpaBwio Jlrokino-TpayGe. 3aBUCMMOCTb IOBEPXHOCTHOI'O
HaTSDKEHUsI OT cOCTaBa pacTBOpa IpU COOJIIOJIEHMM 3aKkoHa I'eHpu U ypaBHeHus JleHrmropa.
VpaBuenue IlIumkoBckoro. YpaBHEHHMs  COCTOSHHUS — ra3000pa3HbIX  [TOBEPXHOCTHBIX
(a1COpOLIMOHHBIX) IJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK U ONPEIECIIEHUE UX XAPAKTEPUCTHUK.
Becsl Jlenrmiopa. ®akTopsl, ONpeAessione arperaTHoe COCTOSHUE a/COPOIIMOHHBIX IUIEHOK.
Omnpenenenne CTpoeHUs aICOPOLIMOHHOTO €051 M pazmepoB Moiekyi [TAB.

Pasnen 4. diekTpuyeckue siBJICHUSI HA IOBEPXHOCTH

JBoitnoit snexkrpuyeckuid cioi (IIC), mexanuszmbl oopazoBanus [IIC. CooTHOIICHHS
MEXY JIEKTPUUYECKUM MOTEHLMAIOM U OBEPXHOCTHBIM HaTshKeHUEM (ypaBHeHHUs Jlunmmana).
DneKTpOoKanWUISIpHbIE KpUBbIE U onpeaenenre napamerpos J13C 1o 3TUM KpUBBIM.

O6mue npexacrapnenus o teopusix crpoenus JI9C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonsumana aist nuddysnoit yactu 19C u ero pemenne. Tommmaa quddysHoro cnos
U BIMSHUE Ha Hee pasyinyHbIX (pakTopoB. /[BoiHON 3nexTpudeckuit cnoit mo teopuu lllrepHa,
nepesapsaaka nopepxHoctu. Ilpumepst odpazoBanus JJ9C. Muiieibl 1 UX CTPOEHHUE.

Yerplpe BuAAa 3JIEKTPOKUHETHUYECKUX SIBICHUH. DJIEKTPOKMHETHUYECKUI MOTEHIMal U
BIMSIHUE Ha HEro pasNu4HbIX (aktopoB. YpaBHeHue [ enbpMronbna-CMOTyXOBCKOTO IS
CKOpPOCTH IEpeHOca MPU 3IEKTPOOCMOce U 3eKTpodopese. DPPeKTsl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (ITOBEPXHOCTHAsi  IMPOBOJWMOCTH,  JJIEKTPO(OPETHUECKOE  TOPMOXKEHHE,
penakcanoHHbIN 3¢ dekr). [IpakTryeckoe UCrob30BaHNE IEKTPOKMHETHUECKUX SBICHUH.
Pa3znen S. Kunernuyeckue cBOMCTBA JMCIIEPCHBIX CHCTEM

OCHOBBI CEIMMEHTALIMOHHOIO aHanu3a. CBA3b CKOPOCTH OCAXKICHMS 4YacTHUIl C HX
pasmepoM.  YcioBusi  cobmogenuss  3akoHa  Crokca.  CeIMMEHTAIIMOHHBIA  aHAU3
noauaucnepcHelx cucteM. KpuBass cenumenTtanuu. KpuBble pacnpeneleHus 4YacTHll 110
paauycam. DKCIIEpUMEHTaJIbHbIE METO/Ibl B CEAMMEHTALIMOHHOM aHaAJIM3E.

MonekyasipHO-KMHETHYECKass HpupoAa OpOoyHOBCKOro JBHKEHUsA. CBA3b MeXAy
CpEeIHEKBaJIpaTUYHBIM CIBUIOM 4YacTUll U KoddduuuentoMm auddy3uu (3akoH DHUHIITEHHA-
CMOITyXOBCKOr0). OKCIIepUMEHTajdbHas TMpoBepKa 3akoHa OWHIITeHHa-CMOIYXOBCKOTO.
CnenctBus U3 TEOpUU OPOYHOBCKOT'O ABHXKEHUS.

CeanmMeHTallMOHHO-1U(D(HY3HOHHOE paBHOBECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMmeHTallIOHHAS YCTOMUNMBOCTD IUCIIEPCHBIX CUCTEM.

Pa3nes 6. ArperaTuBHasi yCTOMYHUBOCTD U KOATYJISAAILUSA JUCIIEPCHBIX CHCTEM

OOmue BONpOChl YCTOWYMBOCTH JHUCHEPCHBIX cucteM. CeauMeHTalMOHHAas U
arperaTMBHas yCTOMUMBOCTH cucteM. JInoguibHbe 1 1M0(OOHBIE CUCTEMBI: CAMOIIPOU3BOILHOE
oOpa3oBaHHe OJHHMX M HEOOXOAUMOCTh crabmnm3anuu apyrux. Kpurepuil namoduinsHOCTH
cucreM no Pebunaepy-llykuny.

JInopuneueie nucnepcHole cuctembl. Kiaccudukamuss u  obmas XapakTepUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOJMHAMUKAa M MEXaHM3M MHIIEI000pa30BaHMUS.
Crpoenune muuemn [TAB. ComtoOunuzanus. OcHOBHbIE (aKTOPbI, BIUSIOIMINE Ha KPUTHYECKYIO
KOoHIeHTpauuio Munemiooopasosanuss (KKM). Meronst onpeaenenus KKM. Ilpumenenue
[TAB.

JInopoOHble aucnepcHble cucTeMbl. DakTOpbl YCTOMUMBOCTH JIMOPOOHBIX CHUCTEM.
brictpas u MennenHas koarynsauus. Kunernka koarynsuuu no Cmomnyxosckomy. OmnpeneneHue
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CKOPOCTH M BPEMEHU IMOJOBUHHOM KOArylIsilUH. 3aBUCUMOCTh YHCJIA YACTHUILl PA3HOIO MOpPsIKa
OT BPEMEHH.

OcHoBHble mONOKeHuss Teopum Jlepsruna, Jlanmay, ®Depses, OsepbOeka (JIDO).
PackinHuBaronee faBlieHME M €r0  COCTABJSAIOLIME. OHEPrus  3JIEKTPOCTATHUYECKOIO
OTTAJKWBAHUSA NPHU B3aUMOJCHCTBUM ciIab03apsHKeHHbIX MoBepxHOcTe. Cuibl U 3Heprus
nputsokeHusi. OOmiee ypaBHEHUE [UISi SHEPIMM  B3aUMOJICUCTBHUS JTUCHEPCHBIX YACTHIL.
[ToreHunanbHble KPUBBIE B3aUMOJICHCTBUS YAacTHUIl B MOHOCTAOMIM3UPOBAHHBIX IHCIIEPCHBIX
cuctemax. [loTeHnuanpHBIA Oapbep W €ro 3aBUCHMOCTh OT TONIIUHBI TU((y3HOTO CIIOos.
Koarynsauust B mepBoM M BTOpOM MHHMMyMax. HelTpain3anmoHHass M KOHLIEHTPALMOHHAs
koarymsiusi.  [Topor Owictpoii koarymsuuu. IlpaBunmo Illymeue-Tapau. 3akon [lepsruna.
Crabunuzamust JUCIEPCHBIX CUCTEM BBICOKOMOJIEKYIIsipHbIME coenuHenusmu (BMC) u TTAB.
MeTonbl OYMCTKM TPOMBIIUICHHBIX H  OBITOBBIX CTOKOB, OCHOBaHHbIC Ha W3MCHECHHUU
arperaTUBHON U CEAMMEHTAlMOHHOW YCTOMUYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CTtpykrypooOpa3oBaHue M CTPYKTYPHO-MeXaHH4YeCKHE CBOHCTBA JUCHEPCHBIX
CHCTEM

Tumsl  CTpyKTYp, O0OpasyloIMXcs B arperaTUBHO-YCTOWYUBBIX U arperaTHBHO-
HEYCTOWYUBBIX JUCIEPCHBIX cHUCTeMaX. JKHUIKOKpHUCTAUIMYECKOE COCTOSHHE arperaTMBHO-
YCTOMYUBBIX JUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMYHUBBLIX (JIMO(OOHBIX)
JIUCTIEPCHBIX CUCTEMAX. B3aMMOCBS3b MEXKIy BHAOM MOTEHUHAIBHON KPUBOM B3aUMOJECHCTBHUS
yactull (1o teopuu AJIPO) u TUIIOM BO3HUKAIOIMIUX CTPYKTYp. KoarynsinoHHO-TUKCOTPOIHbIE
M KOHJICHCAIIMOHHO-KPUCTAIUTM3AIIMOHHBIE CTPYKTYphl. llepexon oIHUX CTPYKTyp B JIpyrue.
Teopust cTpykTypooOpazoBanus ((PU3MKO-XUMUYECKass MEXaHHMKA) KaK OCHOBAa TMOJy4YEHHS
HOBBIX MaTE€pPHUAJIOB.

Peonornueckuii Meron ucciaeAoBaHUS OUCIEPCHBIX cucTeM. OCHOBHBIE MOHATUS M
UJCANbHBIE 3aKOHBI PEOJOTrMU. MOJEenupoBaHWE PEOJOTHYECKUX CBOMCTB Tein. Mognens
Makcsenna, mojaenb KenpBuna-®oiirra, Moaeiab bunrama.

Knaccupukanus AUCIEPCHBIX CHCTEM 10 CTPYKTYPHO-MEXaHHMYECKHM CBOMCTBAM.
HbIOTOHOBCKME W HEHBIOTOHOBCKHME KUAKOCTH. IlceBmommactuueckue U JAUIATAHTHBIE
JKUJKOCTH U TBEpJI00Opa3HbIe Tela. BA3KOCTh JKUIKUX arperaTuBHO YCTOMYHMBBIX JTHCIIEPCHBIX
cucteM. YpaBHeHus OuHmTelHa, [lraynunrepa, Mapka-Kyna-XayBunka. Peonornueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJKOOOPA3HBIX M TBEPIO0OPA3HBIX CUCTEM.

8. 3akirouenue
[ToBepXHOCTHBIE SBJICHHS W JUCIEPCHBIE CUCTEMBI B XMMHUYECKON TexHosioruu. Kosmmonmnas
XUMHUS U OXpaHa OKPYKAIOIIEH CPebl.

4. O0bem y4eOHOH JUCHUIIIMHBI

7 cemecTp
Bux yaebnoii pabotst B 3aueTHBIX B akanem.
SIMHATIAX gJacax

OO0mas TPy10eMKOCTh THCIIHIITHHBI 5,0 180
KonTakTHas padora — ayiNTOPHBIE 3aHATHS 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) - -

JlaboparopHbie padboTs (JIP) 0,89 32
CamocrosiTejibHas pa6oTa 2,22 80
KonTakTHas camocrosiTenbHas paboTa -

[ToaroroBka K J1abOpaTopHBIM paboTam 2,22 40
CaMocCTOsITENbHOE U3YUEHUE PA3AEIO0B TUCIUIUIMHBI 40
JK3aMeH 1,0 36
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KonTtakTHas paboTa — MpOMEeXYTOYHAsl aTTECTaIHs 10 0,4
IToaroTOBKA K 9K3aMEHY ' 35,6
Bujx UTOroBOro KOHTpOJIS: JK3aMeH
7 ceMecTp
Bun yae6HO# paboThI B 3aueTHbIX B acp.
eIMHUIIAX yacax

OO0masi TPy10€eMKOCTh 1M CHUILITHHbBI 5,0 135
KonTakTHas padora — ay1MTOPHBIE 3aHATHS 1,78 48
Jlexumu (Jlek) 0,89 24
[IpakTuueckue 3ansatus (I113) - -
JlabopaTtopHsie padoTsl (JIP) 0,89 24
CamocrosiTesibHas padora 2,22 60
KonTakTHas camocrosiTenpHas paboTa -
IToaroroBka K J1abopaTopHbIM paboTam 2,22 30
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI 30
9K3aMeH 1,0 27
KonTtakTHas paboTa — mpoMeXyTOYHAst aTTECTAIHSI 10 0,3
IToaroroBka K 3K3aMeHy ’ 26,7
By uTOroBoro KOHTpoOJISL: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«AHAJIUTHYECKAs] XUMHUSA»

1.Meab AMCHMIIMHBI - TIpUOOpETEHHE 00YYaIOIMMUCS 3HAaHUM 110 OCHOBHBIM T'pyIIam

METOZI0B XMMHYECKOT0 aHalM3a, HauOoyiee IIMPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH M

UCCIIEI0BATEIbCKON paboTe, a TakKe KOMIETEHLUH, HEOOX0IUMBIX XMMHUKAM-TEXHOJIOTaM BCeX

CHEIMAJIbHOCTEN JUIsl pellIeHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIU3a.

2. B pe3yabrare wu3ydeHMs JAUCHUIUIMHBI O0y4YalIIMiici MO mporpamMmme

CIelNATUTeTa JOJI/KEeH:

Obnadamye CleayOIMUMU KOMITETEHIIUSAMU:

— CHOCOOHOCTBIO HCIIONB30BaTh MAaTEeMAaTHYECKME M €CTECTBEHHOHAayuHble 3HAHUS JUIs
pelieHus 3a1a4 cBoeit npodeccuonanbroi nesirensroct (OITK-1);

— CHocOoOHOCTBIO NPOQECCHOHATBHO MCIIONB30BaTh COBPEMEHHOE TEXHOJOTHYECKOEe U
aHAJIUTUYECKOE 00OpYyIOBAaHUE, CIOCOOHOCTHIO K MPOBEACHHUIO HAYYHOTO HCCIEIOBAaHUS U
aHAIIN3Y MOJYYEHHBIX MPU ero nposeaeHun pe3ynbraros (OITK-2).

3nams:

— OCHOBHBIE MOHSTHS, TEPMHUHBI, METOJIbI W TNPUEMbl KAUYECTBEHHOTO U KOJHWYECTBEHHOI'O
XUMHUYECKOT0 aHaJIN3a;

— TEOpPEeTHYECKHE OCHOBBI (PU3MKO-XMMUYECKUX METOJIOB aHAIIN3A;

— TPUHIMIBI Pa0OTHl OCHOBHBIX MPHOOPOB, MCIIOJIB3YEMbIX JJIsl IPOBEACHUS KAUECTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIN3a;

Ymems:

— TPUMEHSATh NPUOOpETEHHBIE MPAKTUUYECKNE HABBIKU B MPO(EeCCHOHANBHON IesITeIbHOCTH IS
peleHns: KOHKPETHBIX 3a/1a4;

— TPOBOAMTH 0OOCHOBaHHBIN BHIOOP METO/1A aHAIM3a C YYETOM Lieje U 0ocoOeHHOCTe! TaHHOM
MPAKTUYECKON 3aauu;

— TIPOBOAMTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEI0BaHUIL;

— TPOBOAMTH METPOJIOTMYECKYIO OLEHKY pEe3yJbTaTOB KOJUYECTBEHHOTO XUMHYECKOIO
aHaJIn3a.
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Braoemy:

— OCHOBaMH METPOJIOTMYECKOM OLEHKU pPE3yJbTaTOB KOJWYECTBEHHOIO XUMHUYECKOIO
aHaIu3a;

— TIpUEeMaMM MHTEPIIPETAalUHU PE3yJbTaTOB aHAJIN3a HA OCHOBE KBAIMMETPUUYECKHUX OLICHOK;

— METOJOJIOTHEH XUMHYECKHX U  (U3MKO-XMMHUYECKHMX METOJOB  aHaiu3a, IIUPOKO
UCIIOJIB3YEMBIX B COBPEMEHHOHN aHAIIMTUYECKOU IPAKTHUKE;

— OCHOBaMHU CHCTEMBI BBIOOpa METOJOB Ka4eCTBEHHOI'O M KOJUYECTBEHHOTO XUMHUYECKOTO
aHaJIM3a JUIsl peleHUs] KOHKPETHBIX 3aa4.

3. KpaTkoe coaep:xkaHue TUCHUTLIAHBI
Paznea 1. UnenTudukanus HOHOB 3J1eMEHTOB B PAaCTBOPax

1.1 BBeneHue B COBpEMEHHYIO aHAIUTUYECKYIO XUMUIO.

AHanmuTH4YeCcKass XUMUsl KaKk OCHOBA METOJIOB M3YUYEHMS M KOHTPOJISI XMMHYECKOTO COCTaBa
BEIICCTB B MAaTEPHAILHOM MPOU3BOJCTBE, HAYYHBIX HCCIEIOBAHUSX, B KOHTPOJE OOBEKTOB
OKpY’KaroIle cpenbl. Bumbl aHanuza. DJIeMEHTHBIA, MOJICKYJISAPHBIN, (a30BbId M WU30TOIHBIN
aHanu3. KonnuecTBeHHBIA M KaU€CTBEHHBIM aHAIM3 OPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB.
XuMuyeckue, (QU3NKO-XMMUYECKHE METOAbl aHalh3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
NpUMEHEHUE. AHATUTUYECKUN CHUTHAT KaK HOCUTENIb KayeCTBEHHOW W KOJMYECTBEHHOM
uHpopmainu 00 oObekTe aHanu3a. [locTaHoBKka aHAMUTHYECKOHN 3a7aun. AJTOPUTM MTPOBEICHUS
aHanmm3a: oTOOp cpeiHedl MpoOBI, MOArOTOBKA MPOOBI K aHAIN3Y, U3MEPEHHE aHATUTHYECKOTO
CUTHAJIa U €ro METPOJOTMYECKas OLICHKA, pacyeT Pe3yJIbTaTOB aHAJIW3a U MX HHTEPIIpETalus.
[Ipumepsl pemieHus 3a7ad aHATUTUYECKOTO KOHTPOJS B XMMHYECKON TEXHOJIOTWH, B aHAIHN3E
00BEKTOB OKpYXkaroliei cpesl u aAp. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOTO aHaIH3a!
ATOMHO-3MUCCHUOHHBIN aHaU3, aTOMHO-a0COPOIMOHHBIN aHaIu3, PEHTI€HO(IYOpPECLEHTHBIN
aHaIu3.

1.2 Crerudmka 3a1a4 aHATUTHYECKON XUMUH.

OcHoBHbIE TepMHUHBI aHanuTH4YeckoW xumuu. OOHapyxkenue. OmnpeneneHue. AHaIU3.
AHaMTHYECKHE XUMUYECKHUE PEAKIMU KaK OCHOBAa XMMHYECKOTO aHaiu3a. KadecTBeHHBIE U
KOJIMUECTBEHHbIC aHAJTUTHUYECKUE XUMUYECKUe peakiuu. TpeboBaHus, MpeabsiBIsieMble K HUM.
Crnennduka aHATUTHYECKUX PEAKIHM, UCIOIb3YeMbIX B aHanu3e. AHaluTHYecKas ¢opma H
QHAIUTUYECKUE TPHU3HAKK. AHAIUTUYECKHUE pEaKIUH ¢  aHaTUTH4YeCKHe  d(PQeKThl
XapakTepUCTUKU  QHAIMUTHYECKUX  PEaKIIHi: YyBCTBUTEIBHOCTh,  H30UPATEILHOCTH
(cenexTUBHOCTH). ['pymnmoBble, 00IIME, YAaCTHBIE, XapaKTepHbIE U CIEeUU(DUUECKUE PEeaKIIHU.
[Tyt noBsIIeHNs U30MPATETHFHOCTH M YYBCTBUTEIBHOCTH aHATUTHYECKUX PEAKITHH.

1.3 XuMHueckre paBHOBECHS B TOMOT€HHBIX U T€TEPOT€HHBIX CUCTEMAaX, TPUMEHSIEMbIX
B AHAJIMTUYECKON XUMUHU.

OcCHOBHbIE THUNBI pEAKIUN, MPUMEHSIEMBIX B aHAJTUTHUYECKOH XHUMHH (OCaXKIEHUS,
KHCJIOTHOOCHOBHBIE, KOMILIEKCOOOpa30BaHuUsl, OKUCIEHUA-BOCCTaHOBNIEHUS). COCTOSSHUE MOHOB
AJIEMEHTOB B pacTBOpax.  KOHCTaHTbl  paBHOBECHS  AHAIUTHUYECKUX  PEAKIUM:
TEPMOJIMHAMUYECKHE, KOHIICHTPAIIMOHHBIE, YCIOBHBIE. DAaKTOPHI, BIUSIONINE HA XUMUYECKOE
paBHOBecHe  (KOMILIEKCOOOpa3oBaHHE, OOpa30BaHHE  MAallOPACTBOPUMBIX  COCAMHEHMIA,
W3MEHEHUE CTENEHU OKHWCIICHUS ONpPENeTsIeMOr0 HWOHA, BIHMSHUE TPHUPOIBI PACTBOPUTEIS,
MOHHOM CHIIBI, TEMIIEPATYPHI, COCTaBa PaCTBOPA).

PaBHOBecHsT B aHAJIUTUYECKH BaXHBIX MPOTOJUTUYECKUX cHUcTeMax. KOHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTH. YpaBHEHHUsI MaTepuaibHOro 6ananca. Beraucnenue pH pactBopoB
KHUCJIOT U OCHOBAHMU Pa3jIMYHOM CHIIbI, cMecell KHCIOT U ocHoBaHMH. BydepHble pacTBOpHI,
UCTIONIb3YEMbIe B XMMHUYECKOM aHalIHM3e: MX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 00JIacTh
O0ydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHYECKON XUMUH.

AHanuTHYeCKHe  peakIHh  KOMIUIEKCOOOpa3oBaHUsS,  OCaXKIEHUS,  OKHUCICHHS-
BoccTaHOBJIeHUs. OOmue, cTyneH4YaTble ¥ YCIOBHBIE KOHCTAHTHI YCTOWYMBOCTH KOMIUIEKCHBIX
coenquHeHuil. lcmonp3oBaHWe peaklMii KOMILIEKCOOOPa30BaHUS B aHAIUTUYECKOW XUMHUHU
(oOHapykeHHe W KOJIMYECTBEHHOE ONpeneieHne, MackupoBaHue). Mcmosip3oBaHue peakiui
OCaXJIEHUsI B aHANIUTHYECKHX ueisaXx. KoHcTaHTa paBHOBecHs pEaKLMl OCaXICHUs-
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pacTBopeHHUs; (PaKTOPhI, BIUSIONINE HA PACTBOPUMOCTH O0CaaKOB. Pacyer ycinoBuil ocaxkaeHus u
pacTBOpeHHsi 0caAkoB. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE paBHOBecusa. CTaHIApTHBIA U
peabHbI OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC TOTEHIUAIIBI.

Xumuueckue U PU3NKO-XUMHUYECKHE CIIOCOOBI onpenencHus pH pactBopoB. PaBHoBecus
AHAIUTUYECKUX PEAKIM KOMIUIEKCO0Opa3oBaHus U ynpasieHue uMu. GakTopsl, BIUSIOLINE HA
HAaIPABJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakiui. KoHcTaHTa paBHOBECUS H €€
XUMHUKO-aHaJUTHYECKOe 3HaUeHue. Pacuer KoaQduIueHToB moOOUYHbBIX peaKIuil.

1.4. KayecTBEHHbIE M KOJMYECTBEHHBIC AHATUTUYECKUE PEAKIHH C OPraHMYEeCKUMU
AQHAJTUTUYECKMMHU PEareHTaMH B aHAJIN3€ HEOPraHUYECKUX BEILECTB.

Oprannyeckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tuny peaximii ¢
HeoprannueckuMu uoHamu. Kommuekcoobpasyromue OP u  crpoeHne uX  MOJEKYI:
(GYHKIIMOHATBHO-aHAIMUTHYECKAsT M aHATUTHKO-akTHBHas  rpynmnbel.  OcoOeHHOCTH U
npeumyilecTa ucnonb3oBanus OP, ob6mactu npumenenus. [{ononHUTENbHO: TeopUsl 1eHCTBUS
KoMmIuiekcoooOpasyronmx OP, yder monHoro cocrosiuus OP m meramna. ['unoresa aHanoruii u
IpaKkTU4YecKue BbIBOAbI U3 Hee. [Ipuponma xumuueckoi cBs3u B komiuiekcax OP ¢ nonamm
METAJIOB W €€ TPOSBICHHE B IIBETHOCTH KoMILIeKcoB. Peakmmu OP ¢ xpomodopHBEIMU
37eMeHTaMu. VIHTEeHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTEHCUBHOCTH IMOTJIOIICHUSI.
Hcnonp30BaHne peakiyii OpraHUIeCKUX PeareHTOB B (DOTOMETPHYECKOM aHAIIN3E.

Pa3gen 2. KoinyecTBeHHBIH XUMHNYECKHH aHAJIN3

2.1. ITpuHIMIIBL ¥ 331291 KOJIMYECTBCHHOT'O aHAJIH3A.

Krnaccudukanus MeTomoB KOJIHMYECTBEHHOTO aHanu3a. TpeOoBaHMs, MpEAbSBIIEMbIE K
XUMHUYECKUM PEAKIUsM B KOJMYECTBEHHOM aHaliM3€. DTalbl KOJIUYECTBEHHOTO OIPEACIICHUS.
XapakTepucTuka pe3yibTaTOB KOJMYECTBEHHOIO XUMHUYECKOro ananuza. OmnpeneneHue
COJIepXaHUsl BeIIecTBa B pacTBope, pacueTHbie @opMynbl. CrnocoObl MpeacTaBICHUS
pe3ynbTaTOB aHa/M3a. [ecThl Ha BBISBICHUE CHUCTEMATHYECKUX MOTPEIIHOCTEH B PE3yJbTaTax
KOJIMYECTBEHHOTO XUMHUYECKOro aHam3a. [Ipo6ooTOop u mpoOomoaroToBKa.

2.2. TutpumeTtpuueckuil ananu3. TUIbl peakuuid, UCIIOJIb3YEMbIX B TUTPUMETPUH.
TpeGoBanwsl, IPEABABISAEMBIC K HUM.

[Mpunuun tutpuMmerpuu. TuTpoBaHue u ero ortambl. [paduueckoe wuzoOpaxeHue
mpoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHMS, UX BUAbL. CKA4OK Ha KPUBOW TUTPOBAHMS, TOUKA
skBuBasieHTHOCTU (T.3.) u koHeuHas Touka tuTpoBanusa (K.T.T.). [lepBuunble U BTOpUYHBIC
ctaHjaptel. [IpueMbl TUTPUMETPUYECKOTO aHaau3a: MpsSMOe W O00paTHOEe THUTPOBAHUE,
KOCBEHHbIE METOAbl. THUIBI peakuui, HCHOJIb3YEMbIX B TUTPUMETPHUUYECKOM AHAIIU3E;
TpeOOBaHUS, MPEIBSIBIAEMbIC K HUM.

JlonoMHUTENBHO: HHCTPYMEHTAJIbHBIE METOJbl HHAuMKaiuu T12. IloTeHumomerpuueckoe
tutpoBanue. Merox ['pana. [Ipyrue croco0bl ycTaHOBIEHHS] KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakiuu HeUTpaln3aly B KOJIMYECTBEHHOM XUMHUUYECKOM aHaJu3e.

Mertoapsl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHus. CyIIHOCTh METOJa KHCJIOTHO-OCHOBHOTO
TUTpOBaHUsA. KpuBble KUCIIOTHO-OCHOBHOTO TUTPOBAaHMs. Pacuer U mocTpoeHrne TeopeTuuecKuX
KPUBBIX TUTPOBAHUS CHJIBHBIX M CIA0BIX OJJHOOCHOBHBIX MPOTOJIUTOB. DAKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHSA. CHocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHMs. KUCIOTHO-OCHOBHBIC WHIUKATOPHI, HHTEPBAI MEPEX0/1a OKPACKH
WHAWKaTOpa, moka3atens TutpoBanus (pT). [IpaBuno BbIOOpa MHAMKATOpa AN KOHKPETHOTO
caydas — TuTpoBaHus.  lIpakTmdeckoe  NpPUMEHEHHE  pPEAKIHM  KHUCIOTHO-OCHOBHOTO
B3auMojieicTBus. [loTeHMOMETpUUECKOE TUTPOBAHME HAa OCHOBE pEAKIUN KHUCIOTHO-
OCHOBHOTO B3aMMOJIeHcTBHsI. IHIMKATOpHBIE TOTPEIIHOCTH U WX OIICHKA.

2.4. AnanutudecKkue peakiuu KOMIUIEKCOOOpa30BaHUs U OCAXKICHUS B KOJTUYECTBEHHOM
XHMHYECKOM aHAJIU3E.

Hcnonb3oBaHne KOMILIEKCOOOpa3oBaHMs B XMMHUYECKOM aHanm3e. Heopranudeckue u
OpraHn4eckue JUranjbl. KOMIUIEKCOHBI U MX CBOWCTBA. Y CJIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIUIEKCOHATOB M HMX TMPAaKTHYECKOE HCMoib3oBaHue. OOOCHOBAaHUE BBIOOpA ONTUMATIHHBIX
YCJIIOBHM  KOMITJIEKCOHOMETPHYECKOTO TUTpoBaHHs. KpuBBIE KOMIUIEKCOHOMETPHUYECKOTO
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TUTpoBaHUA. PaKTOpHI, BIAMIOIINE HA BEIMYMHY CKAuka Ha KPUBBIX TUTpoBaHMsA. CrocoObl
ycranosnenust T.0. u K. T.T. MerannoxpoMHble WHAUKATOPBI, IPUHLIKN WX AeUCTBUSA. BpiOop
WHAMKATOpa JUIsl KOHKPETHOIO Cllydas TUTPOBaHUA. AHAIUTHUYECKHE BO3MOKHOCTH METOJA
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHUsl. [IpuMeHeHe KOMITJIEKCOHOB B aHAJTUTHUECKON XUMUU
B Ka4yeCTBE MaCKHPYIOIINX areHTOB. [TpumeHneHne XUMHUYECKHUX peakuui
KOMILJIEKCOOOpa3oBaHuss B (OTOMETPUYECKOM aHaIM3€, B METOAE KOHIYKTOMETPUYECKOTO
TuTpoBaHudA.  Peakuum — ocaxnaeHus B KOJIMYECTBEHHOM  XMMHYECKOM  aHallU3e.
['paBumMeTpuueckuii aHanmmu3. Teopernyeckoe OOOCHOBAaHHE BHIOOPa ONTHUMAIBHBIX YCIOBUI
OCaX/JIEHUsI KPHUCTANIMYECKUX M aMOp(HbIX ocagkoB. IIpuMeHeHME XMMUYECKHX peakuuil
OCAKICHHUSI B METOJIE IOTEHLUOMETPUYECKOTO THUTPOBAHMS, B METOAE TYpOUIUMETPUHU.
Oco0CHHOCTH PpEaKIUii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHUs) HOHOB METAIOB C
OJTA. OcaguTtenbHOe TUTPOBAHUE.

2.5. AHanuTHuYeCKHE pEaKUUU OKUCJICHMS-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLUUS W OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. Bribop
TUTPAHTA U ONTUMAJIBHBIX YCJIOBUN TUTpPOBaHUA. KpHBbIE OKHCIHUTEIBHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. MakTopsl, BAUAIONIME HAa BEIMYMHY CKayKa Ha KpUBOH TuUTpoBaHus. MHaukauus
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKMMH U (U3UKO-XMMMYECKMMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTrka METOAA. VYcnosus MPOBEAEHUS
IIEPMAHIaHATOMETPUUYECKUX OIpeeIeHU . Bemecrsa, olpezeisieMble
[epMaHraHaTOMETPUUYECKUM MeToJoM. JlocToMHCTBa M HemocTaTku Mmeroaa. HMonmomerpusi.
XapakTepUCTUKAa METOJA, YCJIOBUS INPOBEACHHUS HOIOMETPUYECKOTO OINPEICIICHUS BEILECTB.
JocrounctBa u HepocTaTku Metoza. [IpumeHeHHne peakiuil OKHMCIEHHSI-BOCCTAHOBIIEHUS B
METO/I€ MOTEHIMOMETPUYECKOIO TUTPOBAHUSI.

2.6. NonooOMeHHast xpomatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeGoBanusi, npexbsBIseMble K peakUusiM HOHHOro obmeHa. M3orepMa HMOHHOTO
oOmeHa. BbiOop onTUManbHBIX YCIOBHII MOHOOOMEHHOTO paszefieHHs BemiecTB. llpumenenue
MOHOOOMEHHOW Xpomarorpaguu B aHAJIUTHYECKOW XUMHMHU OPraHMYECKHMX M HEOPraHWYECKHUX
COEIMHEHUI: pa3/ielIeHne, OYUCTKA, KOHIIEHTPUPOBAHUE U T.1.

Pa3nen 3. Beenenne B QU3HKO-XUMHYEeCKHE (MHCTPYMEHTAJIBHbIC) METOAbI AHAJIHN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XUMHUH.

Knaccudukanus (pu3nko-XUMHUYECKUX METOJIOB aHaiM3a. AHAIMTUYECKUN CUTHAN Kak
uH(popMaTuBHas (YHKIUS COCTaBa BELIECTBA M €ro KoiaudecTna. [Ipumepbl aHaIUTHUECKHUX
CUTHAJIOB U nx usmepeHuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHATMTUYECKUX METO/IOB.

OCHOBHBIE aHAJIUTUKO-METPOJIOTMYECKHE XAPAKTEPUCTUKHM METOIOB U PE3yJIbTaTOB
aHaJn3a, CIOCOOBl MX OLIEHKH: Mpeaen OOHapyX eHHs, KOIP(OUIMEHT YyBCTBUTEIbHOCTH,
HIDKHSSL WM BEpPXHsS TpaHMIA [Uana3oHa ONPENCNIEMBIX COAEP)KAHUH, CEJIEKTHUBHOCTD,
IPEUU3UOHHOCTh B YCIIOBUSIX CXOJMMOCTH (TIOBTOPSIEMOCTH) U BOCHPOM3BOIAMMOCTH,
NpPaBUIBHOCTD, SKCTIpeccHOCTh. O000mennbie cenenus o 'OCT P MCO 5725 (2002).

3.3, OOmas  xapakTepucTKa  CHEKTPAJbHBIX,  JJIEKTPOXUMHUYECKHX U
Xpomarorpauyeckux  METOJOB  aHalM3a. [IpencraBnenne o  (QOTOMETPUUECKHUX,
MOTEIMOMETPUYECKUX METOJIaX aHajInu3a 1 HOHHOOOMEHHOM XpoMarorpapuu.

4. O0beM y4eOHOH JUCHHIJIMHBI

4 cemecTtp

Brwt yaeonoi pabotst B 3aueTHBIX B akanem.
eIMHUIIAX Jacax

O0masi TPy10eMKOCTh AMCHUILUIMHBI MO Yy4eOHOMY 4 144

IUIAHY

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
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Jlekiuu (JIek) 0,45 16
JlaGopaTtopusie padoTs (JIP) 1,33 48
CamocrositenbHas padora (CP) 2,22 80
KoHTakTHas camocTosTeNbHas paboTa 299 0,2
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IesIOB JUCIUTLIMHBI ' 79,8
Bua konTposs: 3a4yerT
4 cemecTtp

Buer yueonoii padotst B 3agernbix | B actpoHoM.

€IMHULIAX qJacax
O0mass TpPya0eMKOCTh AUCHHUIUIMHBI 1O Yy4eOHOMY 4 108
ILUIAHY
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 48
Jlexmm (Jlek) 0,45 12
Jlaboparopubie paboTsl (JIP) 1,33 36
CamocrositesbHasi padora (CP) 2,22 60
KoHTtakTHasi camocTosTeNbHas paboTa 0,15

2,22

CamocTosiTepHOE H3YUCHUE PA3/ICNIOB TUCIUIIIMHBI 59,85
Bunx koHTpoOJIs: 3a4gerT

AHHOTanuA padoyeil NPOrpaMMbl IUCHUNIMHBI
«n:xxenepHas rpaguxa»

1. Heab OMCUMILUIMHBI - HAYYWUTHb CTYJEHTOB BBIIIOJHEHUIO U UTCHUIO YEpPTEXKEH u
MpaBUjIaM U yCIOBHOCTSM, IPUMEHSAEMBIM IpH 3ToM - cranaaptam ECK/I.
2. B pe3yabrare wu3ydyeHHMs AUCHUIVIMHBI O0y4YawluMiicsi N0 mporpamMmme
CHenraJIuTeTa J0JIKeH:
0b1a0amsb CIETYIONUMU KOMITETCHIIUSIMU:
—  CHOCOOHOCTBIO K 00O0OIIEHNI0, aHAINU3y, BOCHPUITHIO MH(POPMAIIMH, TOCTAHOBKE IETU U
BeIOOpY myTeil ee noctmkenus (OK-4).
Buame:
- CIIOCOOBI OTOOPAXKEHHS POCTPAHCTBEHHBIX (JOPM HA MIIOCKOCTH;
- MPaBWIa U YCIOBHOCTH MPH BBHIMOJTHEHUU YEPTEKEH;
- BU/Ibl U3JIETTUH U KOHCTPYKTOPCKHUX JOKYMEHTOB;
- Ha YPOBHE MPECTABICHUS XapaKTEPUCTUKUA (POPMBI U IOBEPXHOCTH U3ACIIUMN.
Ymems:
- BBITIOJIHATH U YUTATh YEPTEKH TEXHUUECKHUX MU3JICTUN C yUETOM JIEUCTBYIOIIUX CTaHIapTOB;
- BBIIIOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKHX MTPOLIECCOB;
- UCTIOJIB30BaTh CPEJICTBA KOMITBIOTEPHOM rpadKH JIJIsl U3TOTOBJICHHS YEPTEXKEH;
Bnaoemw.:
- criocobaMu U TIpUEMaMU U300paKeHHs] MPEIMETOB Ha IUIOCKOCTH Tpaduueckoil cuctemoun
«Kommnacy.
3. Kpartkoe cogep:xanue TUCUMIIIIMHBI:
BBenenue. Ilpenver u meroasl umHxeHepHOW rpaduku. KpaTkue wcropuyeckue CBEICHUS.
3amaun ¥ MECTO TUCIMIUIMHBI B TTIOATOTOBKE HHKEHEPA.
Paznes 1. U3peiusi 1 KOHCTPYKTOPCKHE JOKYMEHTBI.
1.1. Buab! u3neuii 1 KOHCTPYKTOPCKUX IOKYMEHTOB.
Bunet m3penuit mo I['OCT: peranb, cOopodyHas eIWHUIA, KOMILJIEKC, KOMIUICKT. Bus
KOHCTPYKTOPCKHX JTOKYMEHTOB: UEPTEXK NETaIH, COOPOYHBIA YEepTEek, YEepPTeK OOIIero BHIA,
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cneuudukanus, cxema. Iuppsl KOHCTPYKTOpPCKMX JOKyMeHTOB. KpaTkue cBeneHus o
CTPOUTENBHBIX YepTexkax.

1.2. Cxembl.

Knaccugpukamuss cxem mno Bugam u tunam. OO6o3nadeHue cxeM. [IpaBuna BBIOTHEHHS
CTPYKTYPHBIX M IPUHLUIIHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXEeMBbI pacIioyIoKEHHs.

1.3. Apmartypa Tpy0OnpoBo/10B.

Knaccugukanus apmatypbl TpyOOIIpOBOIOB IO HA3HAUYEHUIO, MO THUIY MEPEKPHITUA IOTOKA
paboueil cpenpl, O crOco0y MPUCOECTUHEHHS K TPyOONpoOBOAY, MO CIIOCOOY TepMEeTH3aIUH
HIMAHACTS.

1.4. cKku3bl M TeXHNYECKHE PUCYHKH JleTaJIeil.

[TocnenoBaTenbHOCTh BBINOJHEHHUS HM300pa)K€HHWH JeTajau: BbIOOp IVIABHOIO H300PaKEHMS;
ofpeneieHne HeoOXOAMMOTo KOJMYEeCTBa M300paKeHUH; TIOATOTOBKA TMOJNS UYepTexa K
N300paKeHHUIO JETa; N300pakKeHUE OCHOBHBIX BHEUIHMX M BHYTPEHHUX OUEPTAaHUM JeTaiu.
OOMep nerany MpH BHIIOJIHEHHWH €€ 3CKu3a ¢ HaTypbl. OdopmiieHHe uyepTeXeld M ICKH30B
neraneid. IlpaBuna BbIMONHEHUS M OQOPMIICHHMS TEXHHYECKUX pHUCYHKOB. (O003HadyeHus
MaTepUasoB.

Pasznen 2. CoemuHeHHns aeTaliei.

2.1. Pe3b00BbIe U3eJIMs U COCJUHEHHUS.

Pe3nObl:  0OpazoBanue, KiaacCUUKAIMs, H300pakeHHe W 0003HAUYCHHE Ha 4YepTEKe.
CranpaptHble pe3pOoBble usaenus. OnpexneneHue pe3bObl u3mepenuem. CoeauHeHus Aetaneit
6oToM 1 mnuiIbKoi. Pe3n0oBble TpyOHbIE coetuHeHusl. LlankoBbie coeMHEHNS.

2.2. N300pakeHus: coeiMHEHMI 1eTaeii.

@nanuesble coequHenus. llnuueBble M mmnoHouHele coeauHeHus. CoenuHeHus WTUPTOM U
mmMHTOM. HepasbeMmHble coeMHEHHs JeTaliel: cBapka, Iaiika, CKJIEHMBaHHE, OOBaJblIOBKa,
pa3BaJIbLIOBKA, COCTUHEHNE 3aKIICTIKOM.

2.3. I'eoMeTpHYecKHe XapaKTePUCTUKH (POPMBI M IOBEPXHOCTH M3/e/IHIA.

Pa3zmepsl, mpaBuiia UX HaHECeHUs Ha 4yepTexe. Pa3Mmepbl HCHOIHUTENBHBIE U CIIPaBOYHBIE,
rabapuTHbIC, KOOPIMHHUPYIOIIME ¥ 4YacTHBIE. ba3bl W3MepHTENbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKUe, BcrioMorarenbHble. Hanecenue pasmepoB oT 0a3. IIpenenbHble OTKIOHEHHS
pa3MepoB IIaJIKMX MOBEPXHOCTEH, OMYCKH, Mocaigku. Jlomycku M MOCaaKu A JeTanell c
pe3b0oil. IllepoxoBaTocTh TMOBEPXHOCTEH JieTalieil, MapaMeTpbl LIEpPOXOBATOCTH, MpPaBUIIA
HAHECEHMsI MapaMeTpOB IIEPOXOBATOCTU MOBEpXHOCTEN Ha uepTexe. [IpenenbHble OTKIOHEHUS
(bOpMBI 1 PacIioyioKeHHs.

Pa3nes 3. Yepresku cOOpPOYHBIX eIMHHI. DJIeMEHTbI KOMIIbIOTEPHOH rpauKu.
3.1.YepTe:xku cOOPOYHBIX AUMHHIL.

[TpaBusia BbIMOIHEHUS U O(OpMIIEHHUSI COOPOYHOIO YepTeka: BHIOOP TJIaBHOTO H300pa)KeHMs,
olpesieieHne KOJIMYecTBa M300paKeHUH, HaHECEHHe HOMEPOB MO3UIMH, HAHECEHHE pa3MepoB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPUCOCAUHHUTEIIbHBIC, HKCIUTyaTallMoHHbIE). Crenuduxaiusi.
[TpaBuna BeimonHeHUS 1 0POPMIICHHS YepTerka 0OIero BUIa.

3.2. leTaJupoBaHue YepTexeid COOPOUHBIX eIUHUII.

[IpaBuna netamupoBaHMsl uepTexed COOPOYHBIX €OUHMIL. BpImonHeHue ueprexed u
TEXHUYECKHUX PUCYHKOB JI€TaJICH.

3.3. DileMeHTBI KOMIILIOTEPHOM rpadukm.

KommprorepHass rpaduka u pemaemble €0 3amadu. [paduyueckne OOBEKTHI, NMPUMUTHUBBHI,
aTpuOyThl, CHHTE3 Wu300paxeHud. IlpenctaBieHue BUACOMHPOPMALMH W €€ MAalIUHHAS
reHepanusi. CoBpeMEHHbIE CTaHIApThl KOMIIBIOTEPHON Trpaduku, rpapuueckue S3bIKH U
metadaiinpl.  Peanuzanus anmapaTHbBIX — Mofyned  rpagudeckod  cuctembl. OCHOBHBIE
rpadguueckre anropuTMbl Ha IUJIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CHCTEMBI U UX IPUMEHEHHE.
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4. O0beM y4eOHOH TUCIUIIMHBI:

2 cemecTp
Bunbt yueOHOM pabOThI B 3auetHbpIx B akanem.

SIMHHIIAX Jacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 133 48
Jlexmm (Jlek) 0,44 16
[Tpaktuueckue 3austus (I113) 0,67 24
Jlabopatopusie 3ausTus (J1ad) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
PacuetHo-Tpaduueckue paboThl 0,92 33
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,25 9
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 0,49 17,6
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,4
KypcoBas pa6ora, 3auer 1,00 36
KonTakTHass camMocCTOsITeNIbHAS padoTa, TPHEM KYpCOBOM 0,005 0,2
paboTHI
BrInonHeHne KypcoBoii paboThl 0,995 35,8

Bujx UTOrOBOr0 KOHTPOJIS:

3a4eT ¢ OLICHKOM

2 cemecTp
Bunasr yue6HOM paboThI B 3auernsix | B acTtpoHowm.

eIMHUIIAX Jacax
O01mas TPyA0eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 108
KoHTakTHas padoTa — ayIMTOPHbIE 3aHITHS: 133 36
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 0,67 18
Jlaboparopusie 3ansTHs (J1ad) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
Pacuerno-rpaduueckre paboTsl 0,92 24,75
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,25 6,75
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTLIMHBI 0,49 13,2
KonTakTHas camocTosTenpHas paboTa 0,01 0,3
KypcoBas pa6ora, 3auer 1,00 27
KoHtakTHass camocTosiTesnibHas paboTa, MNpPUEM KypCOBOM 0,005 0,15
paboThl
BrimonHeHne KypcoBoi paboThl 0,995 26,85

Bua uTOoroBoro KOHTpoJIs:

3a49€eT C OIEHKOH

AHHOTauA padoyeil NpOorpaMMspl JUCHHUIJIMHBI

«MexaHuKa»

1. He.ﬂb AUCHUIIJIMHBI - HAYYUTH CTYACHTOB TBOPUCCKOMY IMOAXOAY K BBIITOJHCHUIO
HHXKCHCPHBIX pacy€TOB HaA IMPOYHOCTH, KCCTKOCTH U yCTOI‘/JI‘-II/IBOCTB 9JICMCHTOB KOHCTPYKI_II/II‘/’I,

JIeTale 1 y3J0B MalllMH U anmnaparosB.

2. B pe3yabraTre wu3y4YeHHsl JUCHUTLINHBI
CHenMaJINTeTa H0JIKEeH:

061a0ams CIEAYIOUTUMHI KOMITETCHIIUSMHU:

o0yyaomuiicds N0 nporpamme
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CIIOCOOHOCTBI0O  MCIOJB30BATh  MaTeMATHYeCKHEe, €eCTeCTBEHHOHAy4YHble H
HHKEHEPHbIe 3HAHUA /AJId PpelleHUus 3a4a4 CBoed NpogecCHOHAIBHONH NeATe1bHOCTH
(OIIK-1).

3uams:

OCHOBHbI€ YPaBHEHHUSI U METOAbI pelleHHUsl 3a/a4 CONPOTHUBJICHUS] MAaTEPUAJIOB U
JaeTajieid MalluH;

OCHOBHBIC METO/JbI PACYETOB HA ITIPOYHOCTD, ’KECTKOCTDb U yCTOfI‘IHBOCTL 3JIEMEHTOB
KOHCprRIII/Iﬁ MallvMH 1 anmapartosB;

OCHOBBI TEOPHH pacuyeTa JeTajeid M y3J0B MAaIIMH W aNNapaToB XUMHUYeCKOM
TEXHOJIOTUH.
Ymems:

NPOBOAUTH PacyeThl 3JIEMEHTOB KOHCTPYKIMA HA OCHOBE METOJ0B CONPOTHBJICHUS
MaTepHaJIoB;

PACCYUTHIBATD U KOHCTPYHUPOBATDH A€TAJIN MAIIUH MO HCXOAHBIM JAaHHBLIM ;

NPOU3BOJUTHL pacyeTbl IO OCHOBHBIM KPHUTEPUSIM PaGOTOCIOCOOHOCTH M
KOHCTPYMPOBaHMS JeTajieil MAIINH.
Braoemy:

HABBIKAMHU PacyeTa CONPOTHBJIEHUS MATEPHATIOB AaHAJTUTHYECKMMHU METOIaMU;
HABBIKAMH BbIOOPAa MATEPHAJIOB 10 KPUTEPUSIM NMPOYHOCTH;

pacuyeTaMu THIOBBIX JeTajieil MallMH, NMOJIb3YACh CHPABOYHOH JIMTEpPaTypoil M
IroCTammu.

3. KpaTkoe cojep:kaHue JMCHUIINHBI:

1. BBenenue
Pomp mpenmera «llpuknannas mMexaHuka» B (OPMHPOBAHMH HHXKEHEpAa XHMMHKA-TEXHOJIOTA.
«[IpuxnagHas MexaHHWKa» Kak OCHOBa JUIs IOHMMaHUS paboThl, yCTpoilcTBa M Oe30macHOi
AKCIUTyaTalii 000pyJ0BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

2. Moayas 1 «Onpenenenne peakuuii onop. Pacrszkenune-caxarue».
Paznen 1.1. Onpenenenne peakiuii omnop.
AOGCONIOTHO TBEpAOE TeNo. DJIeMEHThl CTaTUKU. OCHOBHBIE MOHATHSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHs. CBS3H U UX PEaKILUU.
Pasnen 1.2. PacTskeHne-cxxarue.
OcHOBHbIE JONYILEHUS W MPHUHLMIIBI CONPOTUBICHUS MaTepuanoB. Mertoq ceueHuil.
Hanpsokenus, neopmanuu u nepemernienus. 3akoH ['yka. IloctpoeHue smiop BHYTpEHHHMX
YCWIHMM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeuMble W CTaTHYECKH
HeolpeaenuMele 3a1a4u. JuarpamMmel pacTsKEHHS ISl IUTACTUYHBIX U XPYNKUX MAaT€pHAIOB U
UX XapakTepucTuku. Jlomyckaemple HalpsDKEHHs. YCIOBHE IPOYHOCTH MPU  PACTSKEHUU
(cxaTum).

3. Moayas 2 «Kpyuenune. U3ruo».
Paznen 2.1. Kpyuenue.
3akon I'yka mpu cnBure. BHyTpeHHue cuioBble (axTopsl npu KpydeHuH. Hampsokenus B
CTEPXKHAX KPYTJIOro ceYeHUs. Y CJI0BHE TPOYHOCTH IPU KPYyUEHHUH.
Pazgen 2.2. U3ruod.
['eomeTpryeckue XapaKTEpUCTHKM IIOCKMX cedeHuil. lloHATne uucToro M mnomnepedyHoro
u3ru6oB. IlpaBuna moOCTpoeHUS SMIOp TONEPEYHbIX CHJI W M3TMOAIONMX MOMEHTOB.
OnpeneneHre HOPMAaJbHBIX HaNpsOKEHUH. YCIIOBHE MpPOYHOCTH Npu u3rubde. Ompenenenue
KacaTeJbHbIX HanpshkeHui. ParmonansHeie opMbl ceueHui.

4. Moayasb 3 «CJ10:kHO€e HANIPSIZKEHHOE COCTOSTHHE).
Paznen 3.1. CnosxHOE HANPSHKEHHOE COCTOSIHUE.
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OCHOBBI TEOpUM HANPSHKEHHOTO COCTOSIHUSA W TMIOTE3bl MPOYHOCTH. [IoHsATHE HaNpsyKEeHHOro
cocTosHus. [TaBHBIE TUIOMAAKK M TJaBHble HampspkeHus. OOoOmeHHbd 3akoH ['yka.
Ha3nauenne runore3 mnpodHocTd. [loHsATHE SKBUBAJICHTHBIX HAINpPSIKEHUH U KPUTEPHUEB
IIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.
TOHKOCTEHHBIE  COCYIbl XMUMHYECKMX MpOMU3BOACTB. OmpenerneHue HanpsHKeHWH 1O
O6e3amMoMeHTHOM Teopuu. OcHOBHbIC jomymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 00O0JIOYeK MO ypaBHeHHI0O Jlarutaca M 1O CTaHAAPTH30BAHHOW METOIMKE.
VYcnoBue NpoYHOCTH.
Pasznen 3.3. Pacu€r cxarblx cTep>kKHEN HAa YCTOMUUBOCTb.
Y CTOWYMBOCTD 3JIEMEHTOB KOHCTpYKIMiA. [IoHsATHE KpUTHUYECKOH cuiibl U KodddulimeHTa 3amnaca
npoyHoctu. Pacu€r kputudeckol cwibl mo Oinepy. [Ipemensl mpuMeHUMOCTH (HOPMYITBI
Oitnepa. [IpakTudeckuii cnocod pacuéra Ha yCTOMYHUBOCTb.

5. MoayJas 4 «/leTtanu Mamun».
Pa3nen 4.1. Coequnenue nerajeid MaliyiH.
Knaccudukanuss neraneidi MamMH W anmapaToB XMMHUYECKHX IPOU3BOACTB. Pe3n0oBbIe
coenuHeHus. Pacuer OONTOBBIX COEMUHEHUI MPHU TMOMEPEYHBIX M MPOJOJIBHBIX Harpy3Kax.
[noHouHsle coenuHeHus. HazHaueHne n BUbI IIMOHOK. Pacyer MIMOHOK Ha cpe3 U CMSTHE.
Buner cBapku. O6nacth mpuMeHeHus. Buabl cBapHbIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.
Pa3znen 4.2. Banbl 1 ocu, uX OMOPHI U COETUHEHMUS.
Banpl, nx kmaccudukanms u HazHadeHwe. Ocu. [IpoeKTHPOBOYHBIE pacueThl BajlOB M OCEH.
[Hogmmnuuku CKOJIbXKEHHUSI. Marepuansl  BKJIAJIBIIICH. [logmumMnHuKM ~ KaueHHUs.
[TpyHuMNIMaIbHOE YCTPOICTBO M OCHOBHBIE TI€OMETpUYECKHE pa3Mmepbl. JlOCTOMHCTBA,
HEJOCTaTKM W O0ONacTH NpPUMEHEHHUS MNOAIIMITHUKOB KadeHWs M CKoNbxkeHus. [IpuBoaHbie
mydTer. Hasznauenne. Knaccudukanms mMydT 1mo NpUHIUITY OEHCTBUS M XapakTepy paloOTHI.
[Topsmox moadopa MydT ¥ OCHOBBI IPOYHOCTHOTO pacueTa.
Pasznen 4.3. Mexannueckue nepeaauu.
3ybuateie nepenaun. OxpyxHOEe U paguanbHoe ycwiua. Peaykropel. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM y4eOHOH JUCHUIJIMHBI

Cemectp
Bcero
. 2 3
Bun yuebnoit paboThl Y Y Y
3E KaJl. 3E KaJl. 3E KaJl.
q, q, q,

OO6miast TpyA0€MKOCTh TUCITUTLIMHBI 5 180 2 712 3 108
KonTakTHasi padoTa — ay1uTOpHbIE 222 80 0,89 39 133 48
3AHATHA:
Jlexuuu 0,89 32 0,44 16 0,44 16
[Tpaxtueckue 3anstus (I13) 0,89 32 0,44 16 0,44 16
JlabopaTtopusie padoTs (JIP) 0,44 16 - - 0,44 16
CamocrosiTebHasi pa6oTa 2,78 100 1,11 40 1,67 60
[ToaroroBka k 1a00PaTOPHBIM paboTaM 30 - 30
EOHT&KTH&&I camocTosTelbHas paboTa 278 0,6 111 0,2 167 0,4

aMOCTOSITENIbHOE U3yYEHUE Pa3JIeIoB 69.4 398 29,6
JIUCLIUTUINHEI
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3auyer c
Buasbl koHTpOJIA: 3auer .
OLICHKOI1
Beero Cemectp
. 2 3
By yuebHol paboThl N N N
3E CTp. 3E CTp. 3E CTp.
q, q, q,
OO01mast TpyA0€MKOCTh TUCIUTLITNHBI 5 135 2 o4 3 81
K _
OHTAKTHas padoTa — ayIUTOPHbIE 222 60 0,89 24 133 36
3aHATHA:
Jlexun 0,89 24 0,44 12 0,44 12
[Tpaktuueckue 3ausatus (I113) 0,89 24 0,44 12 0,44 12
Jlaboparopusie paboTs (JIP) 0,44 12 - - 0,44 12
CamocrosiTesibHas padoTa 2,78 75 1,11 30 1,67 45
[ToaroToBka K J1abopaTopHBIM padoTaM 225 - 225
§0HTaKTHa;1 caMOCTOSTeJIbHas padoTa 278 0,45 111 0,15 167 0,3
aMOCTOSITENIbHOE U3yYEHUE Pa3JIeIOB 52,05 29.85 222
JIUCLIUIUINHBI
3auyer ¢
Bujabl KoHTpOIS: 3auer .
OLICHKOI1
AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«IJIEKTPOTEXHUKA ¥ MPOMBILVIEHHAS YJIEKTPOHUKAY
1. Heap  aumcoMmuimHbl:  QopMHpoBaHHME Yy  O0yd4aromMXcsi  KOMIIETEHLHUH,

o0ecreynBaroIuX TEOPEeTHUECKYI0 M IMPAKTHYECKYIO MOATOTOBKY BBIMYCKHHKA, YMEIOILEro

BbIOMpaTh U 3KCIUIyaTUPOBATh 3JEKTPOTEXHUUYECKUE U DJIEKTPOHHBIE YCTPONCTBA, BIIAJCIOIIETO

HaBbIKAMH  HCIOJb30BAHUS  COBPEMEHHBIX  HH(MOPMAIMOHHBIX  TEXHOJOTHH  JuId

ABTOMATHU3UPOBAHHOTO MOJIEITUPOBAHUS U pacUETa ANEKTPUUECKUX U AJIEKTPOHHBIX LIETIEH.

2. B pesyabTare O0CBOeHHSI  JAMCHUILVIMHBI 00y4YaloIMiici MO mNporpamme

CIelNATUTeTa JOJI/KEeH:

Obnadoams CIEeAYIOIUMU KOMIIETSHIIUSAMU:

CMOCOOHOCTBIO HCHOJBb30BaTh MaTeMaTU4YeCKHe, €CTECTBEHHOHAYYHble M WH)KEHEpPHBIE

3HAHMS ISl PELICHUS 3a1a4 cBoei podeccronanbHoit aesrenpHoctu (OITK-1).
3namo:

—  OCHOBHBIE IIOHATHS, ONPEAEICHUS U 3aKOHBI IIEKTPUUECKUX LIENEH;

— METOABl MOJEJIMPOBAHMS, aHAIN3a U PAacy€Ta Lenedl MOCTOSHHOTO M NEPEMEHHOIO TOKOB,
METOJIOJIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUN;

—  YCTpOMCTBO W HPHUHLHUIIBI pabOTHI AMEKTPOTEXHUYECKOTO U AJIEKTPOHHOIO 00OpYyI0BaHUS,
TpaHC(hOPMATOPOB, INEKTPHUUECKUX MAIIUH, UICTOYHUKOB TUTAHUSI.

Ymems:

— TPUMEHATh TEXHOJOTMH aBTOMAaTH3MPOBAHHOTO MOJEIUPOBAaHUS, aHaiu3a, pacuéra u
OKCIUTyaTalliM  3JEKTPUUYECKUX  CeTeH, MPOMBIIIICHHOTO 3JEKTPOOOOPYAOBaHHUS U
ANEKTPOHHBIX TPUOOPOB;

— BBIOMpATh JJIEKTPOTEXHUYECKOE M JJIEKTPOHHOE OOOpyAOBaHME MJis pELIeHUs 3aaad
IIPOEKTUPOBAHMSI U PEATN3ALNN XUMHUKO-TEXHOJIOTMYECKUX IIPOLECCOB U IPOU3BO/ICTB.
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Braoemy:

— METOJOJOTMEl aBTOMATU3MPOBAHHOIO MOJEIUPOBAHUS M pacu€ra JJIEKTPUYECKUX U
3JIEKTPOHHBIX 1IENEH;

— MPaKTUYECKUMHU HaBBIKAMHU PaOOTHI C AIEKTPOTEXHUYECKOW ammapaTypoil U 3JeKTPOHHBIMU
YCTPOMCTBAMM.

3. KpaTkoe coaepkaHue JUCHUILINHBI
BBeaenue. [IpeaMer, OCHOBHbIE NOHSTHS, METOJIOJOTHS SJIEKTPOTEXHUKH U IMPOMBIIUICHHON
anexkTpoHuKku. Kparkue nucropuueckue cBeieHMs. 3aadyd U MECTO JMCLMIUIMHBI B TOATOTOBKE
OakanaBpa XMMHUYECKON TEXHOJIOTHUH.

Pa3nen 1. DaekTpuyeckue uenu
1.1. Ocnogénovie onpedenenusn, onucanus napamempos u Memooo8 paciéma rJ1eKmpuiecKux
ueneit

OcHOBHbIE TIOHATHSI M OOO3HAUYEHHUs JJIEKTPUYECKUX BEJIMYMH U 3BJIEMEHTOB
anextpuueckux uened (FOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VICTOYHUKM ¥ TIPUEMHUKHU 3JEKTpUYecKoil sHepruu. OCHOBBI 371eKTpoOe30macHOCTH. CXeMbl
3aMEILEeHHS JIEKTPOTEXHUUYECKUX YCTPOUCTB.

OcHOBHBIE TIOHATHS TEOPUH IIEKTpUIecKuX 1ernei. Kinaccudukamnus neneii: TuHeHHbBIC U
HEJIMHEHHbIE, HEPAa3BETBIICHHBIC U PAa3BETBJICHHBIC, C OJHUM M HECKOJbKMMH HCTOYHHKAMU
MUTaHMS, C COCPEIOTOUEHHBIMU U PACIIPENEICHHBIMU TTapaMETPAMHU.

OCHOBHbIE NPUHIIUIIBI, TEOPEMBI U 3aKOHBI 3JEKTPOTEXHUKH. [IpUHIIMI HEPEpPBIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKA U MarHUTHOrO noToka. 3akoHsl OMa u Kupxroda.

Meroabsl MOJEIMPOBAHMS, aHAIM3a M pacu€ra JIMHEWHBIX JJIEKTPUYECKHX Leneil
IIOCTOSIHHOTO TOKa. AHaJIM3 M pacu€T pa3BETBICHHBIX 3JEKTPUUECKUX I€NEH C HECKOJIbKUMU
MCTOYHMKAMU NUTAaHUS NYyT€M COCTAaBJICHUS M pEUICHUs CUCTEM YPaBHEHUU IO 3aKOHaM
Kupxroda, npuMeHEHHS METOJOB Y3JIOBBIX IOTCHIMAIOB W SKBHBAJICHTHOTO AaKTHBHOTO
JIBYXIIOJIFOCHHKA.

OcHoBHbIE CBOHCTBA M 00JaCTM HPUMEHEHHS MOCTOBBIX LENEl, MOTEHIMOMETPOB,
JICIUTENEeH HAPSYKEHUS U TOKA.

MarpudHasi 3an¥ch ypaBHEHHH 1ienieil B 00001eHHBIX (hopMax.

1.2. Jnexkmpuueckue uzmepenus u npudGopuvl

MeToapl M3MepeHUusl 3JIEKTPUYECKHX BEIMYMH: NpPSIMble M KOCBEHHbBIE. AHAJOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U IU(PPOBBIE AIEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, NPUHIMI JIeHCTBHS,
obnactu mpuMeHeHHs. l3MepeHHe AIEKTpUYECKUX  BEJIMYMH: TOKOB, HANpPsDKEHUH,
COIPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3. Ananu3z u pacuém nuneiinvix yeneii nepemMenHozo moka

CrniocoObl mpencTaBieHuss (B BHJIE BPEMEHHBIX JAMarpaMM, BEKTOPOB, KOMILIEKCHBIX
yucen) M mapameTpsl (aMIUIMTYyJa, 4acToTa, HadaibHas (a3a) CHUHYCOUIAIbHBIX (DYHKIMH.
MrHoBeHHOe, cpeaHee W JIEHCTBYIOIIEE 3HAUYEHHUS IEPEMEHHOTO CHUHYCOMAAIBHOIO TOKa
(HampsKeHHUs ).

AKTHUBHOE, P€aKTUBHOE U MIOJHOE CONPOTUBIICHUS BETBU. Da30Bble COOTHOIICHUS MEXKIY
TOKOM M HampspkeHueM. MOIIHOCTh B LemsAX nepeMeHHoro Toka. Koadduuument momnoctu
(cos(¢)) u ero TEXHUKO-IKOHOMHYECKOE 3HAYCHHUE.

[TpumeHeHne anreOpbl KOMIUIEKCHBIX YUCEN B AJIEKTPOTeXHHUKE. KOMIUIEKCHBI MeTo[
pacuéra JMHEWHBIX CXEM IeNel MNepeMEeHHOro Toka. KOMIUIEKCHOE CONpOTUBICHUE U
KOMILJIEKCHAsI TPOBOJAMMOCTb BeTBU. KOMIIEKCHass MOIIHOCTh U OalaHC MOIIHOCTH B IIETISAX
MEPEMEHHOTO CHHYCOMIaJIbHOTO TOKA.

Pe3oHaHCHBIE IBIEHUS B AJIEKTPUUYECKUX LIETIAX, YCIOBUS BOSHUKHOBEHMSI, TPAKTUYECKOE
3HauYeHHe. Pe3oHaHC HanpsykeHWM M TOKOB. YacTOTHBIE CBOWCTBA LIETIEM NMEPEMEHHOTO TOKA.
[Tonsatne o0 JUHEHHBIX YeTHIPEXMOMOCHUKAX. IlloHsATHE 00 DSIEKTPUYECKUX LEeMmsiX C
WHAYKTUBHOM (MarHUTHOM) CBSI3bIO.

Amnanu3s u pacuér Tpéx(das3HbIX 1enel NepeMEHHOro ToKa. JJIeMeHThI TPEX(Pa3HbIX HEeMneH.
CrniocoObl n300paxeHuss U coequHeHus: pa3 TpEx(da3HOro MCTOYHUKA MUTAHUS U MPUEMHHUKOB
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sHepru. CoeMHEHUE TOTPEOUTENCH AIICKTPOIHEPTUHM 3BE3J0W M TPEYroNbHUKOM. TpEX- u
YEeTHIPEXTIPOBOAHBIE CXEMbl THUTAHHS TNPUEMHUKOB. Ha3HaueHue HEUTPAIBHOTO TMPOBOJA.
Momnocts  Tpéxdaznoit nenu. Kosadpdumuent wmommuoctu. TexHuka Oe3omacHOCTH MpU
AKCIUTyaTaIlMH YCTPONCTB B TPEX(PA3HBIX ICTISIX.

[Ipumenenue 17 aBTOMATH3WPOBAHHOTO MOJIEIMPOBAaHUS U pacuéra Lemne
MPOrPaMMHBIX TIPOAYKTOB, pa3pabOTaHHBIX Ha Kadeape, a TakKe I[aKeTOB IMPOTrpamMm
«Multisimy, «Mathcad», «Excel».

Pa3nen 2. DjieKTpOMArHUTHBIE YCTPOICTBA U YJIEKTPUYECKHE MAIIIMHBI
2.1. Tpancgpopmamopwt

Ha3nauenune u oOmacté mpuUMeHEHHUs TpaHcHOpMaTOpoOB. YCTPOHCTBO M MPHHIIUI
neiictBus ogqHodazHoro Tpancopmaropa.

AHanu3 3IeKTPOMArHUTHBIX MTPOIECCOB B TpaHC(HOpMaTOpe, CXeMa 3aMEICHHS.

[Totepu »neprum B Tpanchopmarope. Buemnue xapakrepuctuku. [lacopTHbeie 1aHHBIE
TpancopMmaropa U OIpeleleHue HOMHUHAIBHOTO TOKA, TOKAa KOPOTKOTO 3aMBIKaHUS B
NEPBUYHOI 0OMOTKE U U3MEHEHUS HANPsXKEHUS] Ha BTOPUYHOM 0OMOTKE.

2.2. Acunxpounvie MmawiuHbl

YCTpolCTBO M HPUHLHUI JEHCTBUS TPEX(PA3HOrO ACHMHXPOHHOTO 3JIEKTPOJABUTATEIS.
Bpamatomeecss MarautHoe 1osie cratopa. Marautnoe nojie mamunbl. IJIC 0OMOTOK cTatopa u
poropa. Ckonpxenue. YacTora BpalleHus: poTopa. IIeKTPOMarHUTHBIM MOMEHT. MexaHnueckue
U pabouune XapaKTEePUCTUKH.

DHeprerudeckue nuarpammel. [lacnopTHsie JaHHbIE.

[Tyck aCHMHXPOHHBIX JBUTATEICH C KOPOTKO3AMKHYTHIM ¥ (pa3HBIM POTOPOM.
PeBepcupoBanue u peryimpoBaHie YaCTOThI BPAIIEHUs POTOPA.

Pa3nen 3. OCHOBBI YJIEKTPOHUKH
3.1. Dnemenmnasn 6a3a co6pPeMeHHbIX INEKMPOHHBIX YCIMPOTICHIE
VYcinoBHble 0003HaueHMs, NPUHIMII JEHCTBHSA, XapaKTePUCTUKU M Ha3HAYCHHE
MOJIYTIPOBOJHUKOBBIX JHOJI0B, TPAH3UCTOPOB, TUPUCTOPOB.
WHTerpaiabHble MUKPOCXEMBI, UX Ha3HaueHHe, KJaccu(uKaus 1 MapKUpPOBKa.
3.2. Hcmounuku 6mopuuno20 31eKmponumanua u ycuiumenu 31eKmpuideckux CUCHanN06
[TomynpoBOTHUKOBBIE ~ BBIIPSIMUTENU:  KJIacCH(UKALMs, OCHOBHBIE  MapaMETphl.
DNEKTPUUECKHUE CXEMbI M IPUHIUI PaOOThI BHIIPSIMUTENS. DINEKTPUUECKUE PUIIBTPHIL.
Knaccugukaius 1 OCHOBHbIE XapaKTEPUCTUKU yCUIUTeNeH. AHanu3 paboThl OJTHOKACKATHBIX U
MHOTOKacKaJHbIX ycuiinTenei. OOpaTHbIE CBSI3U B OMEPAIMOHHBIX YCHIIUTENSAX, UX BIUSHUE Ha
napaMeTpbl U XapakTepuCTUKU ycunuTens. OCHOBHbIE TUIIBI ycuiuTenel Ha 6aze OVY.

4. O6beM yueOHOI TUCIHIIHHbI

N 4 cemecTp
Biiut yeonoit pagorer B 3auern. en. | B akan. gac.
O0mas Tpya0eMKOCTh JMCHMILIMHBI N0 Y4eOHOMY 3 108
IJIaHY
KonrTakTHas padora: 1,33 48
Jlexuuu (Jlek) 0,44 16
JIaGoparopusie pabotsl (JIP) 0,89 32
CamocrosiTesbaas pa6ora (CP): 1,67 60
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIMHBI 167 59,6
KonTtakTHas camocrosiTenbHas paboTta ’ 0,4
Bua uTOroBOro KOHTPOJIsi: HK3aMEH 3auyer ¢ OLEHKOM
4 cemecTp
Buabl yueOHol padoThl B sauerH. ei.. AZF;Z)COH..
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O0mas Tpy10eMKOCTh AUCHUIIMHBI M0 y4eOHOMY 3 81
IJIAHY
KonTakTHas padora: 1,33 36
Jlexumu (Jlek) 0,44 12
Jlaboparopusbie paboTsl (JIP) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
CamocTosiTenbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 167 44,7
KonrtaktHas camocrositenbHast pabora ’ 0,3
Bua uTOroBoro KOHTpOJISA: YK3aMEH 3a4eT ¢ OLEHKOM

AHHOTaNUs padoyeil MPOrpaMMepl AUCHUILIMHBI
«be3onmacHoCTh KU3HEAeATEeILHOCTH»

1. Heab AMCUUMIUINHBI - popMUpOBaHUE MPO(ECCHOHANBHON KyIbTyphl 0€301acHOCTH,

Mol KOTOPOW TIOHMMAaeTCsi TOTOBHOCTb U CIIOCOOHOCTh JIMYHOCTH HUCIOJB30BaTh B

npoeCCHOHATBFHON EeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUH, YMEHHI M HABBIKOB

st obOecniedeHuss Oe3zomacHocTd B cdepe MpodecCHOHANBHOM AESITeNbHOCTH, XapakTepa

MBIIUICHUSI ¥ [IEHHOCTHBIX  OPHEHTAlMH, TPU KOTOPHIX  BOMPOCH  0€30MacHOCTH

paccMaTpUBaIOTCS B KAUYECTBE MPUOPUTETA.

2. B pesyabTare OCBOeHUS] [IMCHUILUIMHBI oOydawumiics mno mnporpamme

CIIeNNATUTETA JOJIAKEH:

Obaadame CIIEIYIOIAMA KOMIICTCHITUSIMH:

—  cnocoOHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE MPABOBBIC aKTHI B CBOEH NMpodecCHOHANBHOMI
JEeSITeIbHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K COOJIOACHHMIO TpaB M OOS3aHHOCTEH
rpaxxnanuna (OK-9);

— TOHMMaHHEM POJIHM OXPaHbl OKPYKAIOMIEH CPeIbl U PAllMOHAIBFHOTO PUPOAOIOIB30BAHUS U
ISl pa3BUTHS U coxpaHenust muBmiu3anuu (OK-13).

3nams:

—  OCHOBHBIE TEXHOC(EpPHBIC OMTACHOCTH, UX CBOWCTBA M XapaKTEPUCTHKH,

—  XapakTep BO3JEHCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKa W MPHUPOIHYIO CPEy,
METO/BI 3aIUThI OT HUX MPUMEHHUTENBHO K chepe cBoel MpodecCuoHaNbHOM e TeTbHOCTH

Ymems:

—  UACHTUQUIMPOBATH OCHOBHBIE OMIACHOCTHU CpPEIbl OOMTAHUS YEIOBEKA;

— OIIGHHWBaTh pHUCK MX peaJu3allid, BbIOMpAaTh METOAbl 3allUThl OT ONAacHOCTEH
MPUMEHUTEHHO K chepe cBoel nmpodecCHOHATBHOM AESITEIbHOCTH U CIIOCOObI 00ecTeueHus
KOM(OPTHBIX YCIOBUH KU3HEESITEIbHOCTH

Braoemy:

— 3aKOHOJATENPHBIMH W TIPAaBOBBIMH aKTaMHd B 00jacTh 0€30MacHOCTH M OXPAaHBI
OKpy>Karolien cpebl, TpeOOBaHUAMH K 0€30MacCHOCTH TEXHMUYECKHX PErIaMeHTOB B cepe
po¢eCcCuOHANTBHON eATETLHOCTH;

— cnoco0aMy M TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYAHBIX CUTYAIUX;

—  MOHATUHHO-TEPMMHOJIOTMUYECKHUM alnapaTtoM B 001acTu 6€30MacHOCTH;

— HaBBIKAMH palMOHATU3AIMHA MPO(HECCHOHAIFHONW JESTETPHOCTH C IENbI0 O0eCTIeYeHUs
0€30MaCHOCTH U 3aIUThl OKPYXKAIOIIEH Cpeibl.

3. KpaTkoe conep:kaHue JUCHUTLINHBI
1. BBeaenue B Oe3omacHocTh. OCHOBHBIE MOHATHS U ompenesneHus. besomacHocTh U

YCTOWUYNBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPDI U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOe COCTOsSIHHE TeXHOC(HEPHI U TEXHOCPEPHOU OE30MacCHOCTH.
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3. UnenTndukanys 1 BO3AECHCTBUE HA YEJIOBEKA BPEIHBIX U ONACHBIX (PAaKTOPOB CPEJIb
oOuTaHusl.

Knaccudukanus HeratuBHbIX (AKTOPOB cpeibl OOUTAaHUS uyelloBeKa. XHMHUYECKHE
HeraTUBHBIE (DakTOpbl (BpedHble BemiecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KOJeOaHMs,
BUOpalyst M IIyM. OJIEKTPOMAarHUTHbIE M3Iy4eHHUs M 1ojsd. MoHM3Mpyrolue H3IydeHue.
OnexTpudeckuil Tok. OmacHbsie MexaHnndeckue (Gpaxktopsl. [Ipoueccsl ropeHust 1 MOXKapoB3PHIBO-
OIacHbIE CBOMCTBA BeLIECTB U MarepuanoB. CTaTHYECKOe 3IEKTPUIECTBO.

4. 3amuTa 4ejaoBeKa U cpesibl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPOIIOT€HHOI'0 M TEXHOT€HHOI'O IPOUCXOXKICHHSL.

OCHOBHBIE TPUHIIMITBI 3aUIUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HEraTUBHBIX
(dakTopoB. 3amuTa OT JHEPreTHYECKUX BO3JACHCTBUUA M (u3myeckux mnosierd. ObecnieyeHue
0€30IIaCHOCTH ~ CHCTEM, pPa0OTalOMMX O]l JaBJ€HHUEM. be3omacHoCTh  IKCIUTyaTaluu
TpyOONPOBOJOB B XMMHMUYECKON NMPOMBINIUIEHHOCTH. be3onacHas skcIutyaTanus KOMIIPECCOPOB.
AHau3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOJHBIX PUCKOB.

5. Ob6ecrnieuenne KOMGOPTHBIX YCIOBUM AJIS AKHU3HU U JAEATEIbHOCTU uesoBeka. [lonsaTue
KOM(OPTHBIX WM ONTHMAJIBHBIX YCIOBHA. MUKpoKIuMar nomenieHnid. OCBeIeHre 1 CBETOBas
cpezia B IOMEIIECHUH.

6. Ilcuxodusnonornyeckre 1 ProHOMHUUECKUE OCHOBBI O€30MIaCHOCTH.

Ilcuxuyeckue mpoueccsl, CBOMCTBAa U COCTOSIHUS, BIUAOLIME Ha Oe30macHOCTh. Buasl u
YCITIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblyaiiHble CUTYallud M METO/IbI 3AIIUTHI B YCIOBUAX UX peaIU3aIiH.

Oo6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX 0OBEKTAX.

Paguanuonnsle aBapuu. IlpuGopsl panuanMOHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOTO KOHTpOJsA. Upe3BblualiHble CHUTyallUM BOEHHOTO BPEMEHHU. 3aluTa
HAaceJIeHUs B UPE3BbIYAWHBIX CUTYyalUsX. YCTOWYMBOCTh (DYHKIMOHUPOBAHHUS OOBEKTOB
HSKOHOMHUKH B UPE3BbIUANHBIX CUTYAIUX.

8. YpapneHue 6€301aCHOCTbIO JKU3HEAEATEIIbHOCTH.

3akoHO/ATENbHBIE M HOPMATHUBHBIC MPABOBBIC OCHOBBI YIPABJICHUS 0€30MaCHOCTHIO
KHU3HEIEATEIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIIpaBieHHs Oe3omacHOCTbio. CTpaxoBaHHe
puckoB. ['ocygapcTBeHHOE yrpaBiieHHue 0€3011aCHOCTHIO.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bun yue6Hoi paboTbl 4 cemectp
B 3aueTHBIX B akagem.
eIMHUIIAX qacax
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 4 144
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlexuun 0,89 32
ITpakTHyecKue 3aHsATHS - -
JlaGopaTopHble paboThI 0,44 16
CamocrosiTeJibHAas pa6oTa 1,67 60
KonTtakTHas camocTosiTenbHasi pabota - -
[ToaroToBka K 1ab0opaTopHbIM paboTam 0,56 20
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIIUIIIINHBI 1,11 40
Buasbl KoHTpOJIA:
IK3aMeH 1,0 36
KonTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTALIUS 1,0 0,4
ITonroroBka K 9K3aMEHY 35,6
Buja uTOroBOro KOHTpOJIS: IK3aMeH
Bun yuebHoit paboTbl 4 cemectp
B 3a4eTHbIX ‘ B actpon.
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SAMHHIIAX Jacax
OO0m1ast TpyA0€MKOCTh TUCITUTLIMHBI 4 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexkuun 0,89 24
ITpakTHyecKue 3aHsATUS - -
JlaGopaTopHbie pabOThI 0,44 12
CamocTrosiTejibHas padoTa 1,67 45
KonTakTHas camocTosTenbHas padoTa - -
IToaroToBka K J1abOpaToOpHBIM paboTaM 0,56 15
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 1,11 30
Buabl KoHTpOJIA:
9K3aMeH 1,0 27
KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 1,0 0,3
IToaroToBKa K 3K3aMEHY 26,7
Buj1 H”TOr0BOro0 KOHTPOJISI: IK3aMeH

AHHOTanus padoyeil mporpaMmme JUCHUINIMHBI
«IIpomecchl M anmapaTbl XHMHYECKOI TEXHOJIOT M

1. Ileqb AUCHUIJIMHBI - BMECTE C JMCIUIUIMHAMHU OOINCH XMMHYECKON TEXHOJIOTHH,
XUMHYECKHMMH TpOIleCCaMd U peaKkTopaMd U JPYTMMH, CBfA3aTh OOIICHAy4YHYIO U
OOIICMH)KEHEPHYIO TOATOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO IIPH TIOJTOTOBKE
WHXCHEPOB MO JAHHOMY HAMpaBICHHUIO JUIsI HAYyYHO-HCCIENOBATENbCKOW M MPAKTHUECKOMN
paboThl HA IPEATPUITUSX.

2. B pe3yabtare wu3yyeHus [MCHUILIMHBI oOOyyalommiics 10 MporpaMmme
CHEIHAINTETA 10JIKEH |

Osnademu credyrowumuy KOMnemeHYusMu:

- CIOCOOHOCTHIO UCIOJIB30BATh MATEMATHIYCCKHE, €CTECTBEHHOHAYYHbBIC U WHKCHEPHBIC 3HAHUS

JUISL peleHus 3a1a4 cBoeil mpodeccruonanshoi aesrensaoctu (OIIK-1);

- CHOCOOHOCTBIO TPOGECCHOHATBHO HCMHOJIb30BaTh COBPEMEHHOE TEXHOJOTMYECKOE H

AHAIUTUYECKOE O00OpYyIOBaHUE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOTO HCCIEAOBAHUA U

aHaJIM3Y MOJYYCHHBIX MPHU €ro npoBeaeHuu pe3ynbratoB (OI1K-2).

3nams:

— OCHOBBI TEOpHUHM TIEPEHOCa HMITYJbca, TeMlIa W Macchl; MPUHLUIB  (PU3HIECKOTO
MOJICIMPOBAHUS TIPOIIECCOB; OCHOBHBIC YPaBHEHUS IBHKEHUS >KUJIKOCTEW; OCHOBBI TEOPUH
TeIUIoNepeIayr; OCHOBBI TCOPUU MacCOMEpelay B CHCTEMax CO CBOOOAHON U HEMOIBUKHOM
rpaHuIeil paszena Qas; TUIMOBBIE MPOIECCH XUMUYECKONW TEXHOJIOTMH, COOTBETCTBYIOIIHE
anmnapaTbl 1 METO/bl UX pacyeTa;

— METOJbl OCTPOEHUSI SMIIUPUUECKUX M TEOPETUUYECKUX MOJIETIEH XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB;

— OCHOBHBIE MPUHIIMITHI OPTaHU3AIMH MPOIECCOB XMMHUYECKON TEXHOJIOTUH.

Ymemy:

— ONpEeAeNATh XapakTep ABMKEHUS KUAKOCTEH U ra30B; OCHOBHbBIE XapaKTEPUCTUKHU MTPOLIECCOB
TEIJIO- W MAaccolepeaadyn;,; pPacCUMTHIBATh TMapaMeTpbl W BBIOMpATh ammaparypy st
KOHKPETHOT'O TEXHOJIOTMUECKOT0 MPOIECCa;

— pacCcUMTHIBATH OCHOBHBIE XapaKTEPUCTHKU XUMHUKO-TEXHOJIOTUYECKOTO MpoIlecca, BHIOUPATh
pPalMOHAIBHYIO CXEMY

Braoemy:

— METOJaMHU TEXHOJOTHYECKHX pAcCYeTOB OTMACIBHBIX V3JI0B W J€Tajlell XWMH-YECKOTrO
00opyIoBaHus;
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— METoaaMHu OIMPCACIICHUA panrOHaJIBHBIX TEXHOJIOTUYCCKUX PCKUMOB pa60'TBI
00opyIoBaHUs;

— MeToJaMH aHalli3a M pacueTa MIPOIECCOB B IMPOMBIIIICHHBIX alapaTax, BblOOpa HX
KOHCTPYKIINH, OTIPEICIICHHS TEXHOJIOTHUSCKHX MTOKa3aTelieil pa-00Thl alnaparos..

3. KpaTkoe copep:kaHue JMCHUIINHBI

Pa3nea 1. 'mapoaunamMuyeckue nNpouecchbl M annaparbl XUMHYeCKOM TeXHOJIOTHH.

1.1. BaesaeHue B quctumianHy. OCHOBHBIC NOHITUS U ONPEAEICHHUS.

IIpeamer mgucnunmeel  «lIpomeccsl M anmaparbl  XUMUYECKOHM  TEXHOJOTHM.
Knaccupukanus  mpoueccoB.  HenpepbiBHbIE M NEpUOJUYECKHE,  CTALlMOHApPHBIE U
HECTallOHAPHBIE NTPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB W OOLIMe MNPUHLMIIBI pacueTa anmnaparos
XUMUYECKOU TEXHOJIOTHUH.

Kunkoctu u ra3pl. Knaccubukamnus xuakocteit. MneansHas xuakocts. KamenbHble U
ynpyrue xuakoctu. Cuibl, AEHCTBYIOUIME B KHIKOCTU: MAacCOBbIE U IIOBEPXHOCTHBIE.
HanpsikeHus B )KUIKOCTAX U Ta3ax (TaHMeHIMaIbHbIE U HOpMallbHbIe). CBOMCTBA KHUJIKOCTEH.

Monens HenpepbiBHOH cpenbl. [lonsTHE hr3nyecKoro 3eMeHTapHoTo 0Obema.

1.2.  OcHOBBI TEOpUHU HEPEHOCA.

OCHOBBI TEOPHH SIBJICHUI [IEPEHOCA: aHAJIU3 MEXaHU3MOB, MOJIEJIMPOBAHUS U Pa3pabOTKU
0000I1IEHHBIX METOJIOB pacyeTa r'HAPOMEXaHUYECKHX, TEIUIOBBIX U MaCCOOOMEHHBIX MPOLECCOB
u annaparoB. @DOEHOMEHOJOTMYECKHE 3aKOHbl IIEPEHOCAa HMIIYJIbCA, MAacChl W JHEPIUU.
MornekynsipHplii ¥ KOHBEKTUBHBIH mepeHoc. OOImue 3aKOHOMEPHOCTH TIUAPOIUHAMUKH,
TEIIONEpeayd M Maccolnepenadyv. B3anmMoCBI3p 3THUX IPOLECCOB B  IPOMBIIUICHHON
annaparype. Ponp siBineHui nepeHoca Npyu XUMHYECKUX NPEBPAILECHUSX.

MartepuanbHble M SHEpreTHYecKue (TEIsIoBble) OallaHChl, ONPEIEIIEHHE MAacCOBBIX
IIOTOKOB W DHEPreTHUYECKUX 3aTpaTr. YCJIOBUS PABHOBECUS W OINpPEACICHUE HalpaBICHUS
nporeccoB mepeHoca. OOmuUA BUA ypaBHEHHH CKOPOCTH IPOLECCOB; IBIKYIIUE CHIIBI U
KHHeTH4YeCKHe KO3 UIMEHTHI. JIuMUTHPYIOLIHME CTaIUH.

1.3. T'mapocraTuka.

Juddepenunanbuple ypaBHeHUs paBHOBecus Oiiepa. Ilokosmascs »XHAKOCTb O[T
neiictBueM cuibl TsbkecTH. OCHOBHOE ypaBHEHHE THApPOCTAaTUKU. [IpakThueckue mpuiioKeHus
OCHOBHOI'O YpaBHEHHUs THPOCTATUKHU.

14. TuapoauHamuka.

bamanc cui  npu  OBMOKEHHHM  BSI3KOM  HEC)KMMAeMOM  JKMAKOCTH. Y paBHEHHUE
HEPa3pbIBHOCTHU (CIUIOMIHOCTH) OoTOKa. YpaBHeHue HaBre-CTokca 1 ero (pu3nueckuii cMbICII.

ITonoGHoe mpeoOpazoBanue ypaBHeHusi HaBbe-Crokca. be3zpa3smepHble nepeMeHHbIE -
KPUTEPHH THAPOJMHAMHUUECKOro noaoodus (Dinepa, Peitnonbaca, @pyaa, roMOXpOHHOCTH), UX
¢uznueckuil CcMbICT; HapaMeTpuuyeckue Kpurtepuu. KputepuanabHoe ypaBHEHUE ABM)KEHUS
BA3KOM JKUIKOCTH.

VYpaBHeHue IBIKEHUS ODiepa. DHEPreTHUEeCKUi OalaHC CTAllMOHAPHOTO JIBMXKCHUS
UJCANIbHOW XUAKOCTH. YpaBHEHHE bepHyIIM I WACaNbHONM M pealbHOM XKUAKOCTH. Ero
IpPAKTUYECKHE TPUWIOKEHUs (ucTedeHue xuakocred, Tpyoka Iluto-Ilpanarns). [lpuHiumns
U3MEpEeHUs  CKOpOCTel M pacXoJ0OB  JKUAKOCTH  JIPOCCENBHBIMHM  HpuUOOpaMu U
MTHEBMOMETpUYEeCKUMH TpyOkamu. OrmpeneneHne pacxoJ0B MPU HUCTEUEHUU KHMIKOCTEH uepes
OTBEPCTHS WIN HACAJKH.

l'unpoauHamMmyeckue peskUMBbl IBUYKEHUS KUJIKOCTEH: TaMUHAPHBIN U TypOyJIE€HTHBIM.

UYucno PeliHompAaca M €ro KpUTHYECKHE 3HAueHUsA. MexaHM3MBbl JIAMUHApHOTO H
TypOyneHnTHoro tedenuil. [lonstue typOynentHoctu. IlpencraBneHus o ruaApoaAHHAMUYECKOM
MOTPaHUYHOM CJIO€ NP TEYEHUH 110 TpyOaM M KaHajlaM U IpU 0O0TEKaHUH Tell.

Pacuer pamamerpa TpyOONpOBOJOB U ammapaTtoB; BbIOOp CKOpPOCTEH IIOTOKOB U
ONTUMAJIHOTO JMaMeTpa TPyOOIpOBOIOB.
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Pacnpenenenue ckopocreil nmo paauycy TpyObl IOCTOSHHOTO CE€YEHUS MPH JJaMHUHAPHOM
CTallMOHAPHOM TE€UYECHUU.

Teuenue B TpyOax u kananax. Onpezaesnsromuil MONepeyHbli pa3mMep MOTOKA B KaHajax
POM3BOJILHON (POPMBI: TUAPABINYECKHIA PANYC, SKBUBAJICHTHBINA JUAMETP.

I'mppaBnuueckoe CONPOTHUBIICHUE NPU TEYECHUU KUIKOCTEH M ra3oB. Pacuer morepr Ha
Tperne (ypaBHenue [lapcu-BelicObaxa) m Ha MecTHbie conpoTuBicHHs. COOTHOIICHUS U
HOMOTpaMMBbl JuIsl pacuera Kod(dduuueHta TpeHus. 3aBUCUMOCTH MEXAY pPacXoloM U
nepenagoM JaesieHusd. Pacuer Hanopa Uil IEPEMEIEHMS JKUAKOCTEH 4Yepe3 CUCTEMY
TpyOOIPOBOJIOB U aIIaparos.

1.5. IlepemenieHNE )KUIKOCTEH.

Ilepemerienne XuAKOCTEH C MOMOLIbIO MAIIMH, MOBBIAOLIIMX AaBieHHe. OObeMHbIE
(TopIIHEBEIe, POTAIIMOHHBIC U Jp.) U JUHAMUYECKHE (IICHTPOOEkKHBIC, OCEBBIC M JP.) HACOCHI.
OcHOBHBIE MapaMeTpbl pabOThl TUAPABIMYECKMX MAalIMH: IPOM3BOJUTEIBHOCTb, HAIop,
moiHocTs, KIT/I.

Pacuer Hanopa u noTpedisieMoit MOLTHOCTH; OAOOp ABUraTesns K Hacocy. Onpenenenue
JIOIIyCTUMOM BBICOTBI BCACBIBAHMSI. SIBIIEHNE KABUTALIMU U €TI0 IIPENOTBPALLECHUE.

OcobeHHocTH PabOThI, COMOCTAaBICHME W O00JACTH HPUMEHEHHS OCHOBHBIX THIIOB
HAcCOCOB - LIEHTPOOEKHBIX, OPIIHEBLIX (IUTIyHXKEpHBIX) U Ap. CBsA3b Hanopa, MomHocTu 1 KIIJ]
C IPOM3BOJIUTENBHOCTHIO (XapaKTepUCTUKU HacocoB). Pabora HacocoB Ha ceTh M MX BbIOOp;
peryaupoBaHue IPOU3BOAUTEIBHOCTH.

Pa3pea 2. TenuioBbie mponecchl M annapaTbl XHMHYECKONH TEXHOJIOTHH.

2.1. OCHOBHBIC IOHATHS U ONIPEJICNICHUS B TEILIONEepeiaye.

OCHOBHBIE TEIUIOBBIE MPOLIECCH B XUMUYECKON TEXHOJIOIMH: HArPEBaHUE U OXJIAXKACHHUE,
KOH/JICHCALKs [TApOB U UCIIAPEHUE JKHUJIKOCTEH.

CranuoHapHBI M HECTALIMOHAPHBIA NIEPEHOC TEIUIOTHL. TemnepaTypHoe 1oJie, TPaJueHT
TEMIIEpaTyphl U TEIJIOBOM IOTOK; TEIUIONEPeaada U TeINIOoTAa4ya. TeMrepaTyporpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOICTBA CPENIBI.

2.2. IlepeHoc sHepruu B popMe TETIIOTHL

TennoBoil GanaHc Kak wYacTHBIM ciydail sHepreruyeckoro Oananca. OrmnpeneneHue
TEIUIOBOM HAarpy3kKH ammapara Npu H3MEHEHUU U 0e3 HM3MEHEHMsI arperarHoro COCTOSHHUAL.
Pacxon TeIIoHOCHUTEIIEH.

HuddepeHnnanbHoe ypaBHEHHE II€peHOca 3HEprMM B (OpMe TEIUIOThl, ypaBHEHHE
®ypoe-Kupxroga 1 TerionpoBOAHOCTH.

CranuoHapHBI TEPEHOC TEIUIOThl 4Yepe3 IUIOCKUME U IWIMHIPUYECKUE CTEHKHU.
CoueTtaHne MEXaHU3MOB [IEPEHOCA TEIOTHI (TEIUIONPOBOIHOCTH, KOHBEKIIMH, U3ITyUESHHUS).

KonBekTuBHBIN nepeHoC TemnoTsl. be3pazmepHble nepemeHHble — uucia Hyccenbra,
[Texne, [Ipanaras, I'pacroga, dypre. Pacuer k03¢ hUMeHTOB TEMI00TAaUN TPU BHIHYKJICHHOMH
Y €CTECTBEHHOM KOHBEKIIUU.

TennmooOMeH mpu M3MeHEeHUU arperatHoro coctosiHus. KonneHcauus mapos. dopmyna
Hyccenpra. TennooOMeH mpu KUIEHUH.

PannantHbll TemonepeHoc. B3amMHoe wu3nydeHue Ten. PaauaHTHO-KOHBEKTHUBHBIN
IIEPEHOC TEIUIOTHL. Pacder morepps TEIUIOTHI anmaparaMd B OKPYKAKOIIYIO CPELy M TEIUIOBOM
n3oisiui. OCHOBHOE ypaBHEHUE TEIIONEPEAAUN.

2.3._Tennomnepenaya B MOBEPXHOCTHBIX TETNIO0OMEHHUKAX.

Tennonepenaya B NMOBEPXHOCTHBIX TEMJIOOOMEHHHMKAX. AJIUTUBHOCTH TEPMHUYECKUX
conpotusiieHnd. CpenHss ABMKyIas cuia Terionepeaadn. OnpeaeseHne cpeaHeil IBIKyIen
CWJIBI B ammapaTax pasjIMYHBIX KOHCTPYKUMH. B3aumHOe HampaBieHHE JIBUYKEHUS
TerioHocuTeneil. Pacyer moBepxHOCTH TEMIIO00OMEHHUKOB.

CriocoObl moABOJa M OTBOJAA TEIUIOTHI B XUMHUYECKOW TEXHOJIOTHH. TpebGoBaHus,
npenbsBiIsieMble K TerioHocuTensiM. OOOrpeB BOJASHBIM IAapOM, BBICOKOTEMIIEPATYPHBIMHU
OpPraHMYeCKUMHU TEIUIOHOCUTESIMH, TOMOYHBIMHU ra3amu. CrocoOwl anekTpooborpeBa. OTBOA
TEIJIOTHI BOJOW, BO3/IyXOM U HU3KOTEMIIEPATYPHBIMH TETUIOHOCUTEIISIMHU.
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TennooOMeHHble amnmapatrbl; uUX Kinaccupukanus. OCHOBHBIE THIIBI IOBEPXHOCTHBIX
TEINIOOOMEHHUKOB  (TpyOuaTble, IJJaCTUHYAThIe,  ammaparbl ¢  [EpEeMEIINBAIOLIIMMU
ycTpoicTBamMu U T.1.) CMecuTenbHble TEIUIOOOMEHHUKU: IPaUPHH, KOHJIEHCATOPhl CMEILIEHHS.
Bri6op onTuManbHBIX KOHCTPYKIMHM W YCIOBUH OSKCILTyaTallud TEIIOOOMEHHBIX aIllapaToB.
OCHOBHBIE TEHJICHIIMN COBEPLICHCTBOBAHMSI TEINIOOOMEHHBIX alIaparoB.

Pa3znea 3. Ilpoumeccsl M anmapatbl pa3jejieHHs] TOMOTeHHBIX cHCTeM (OCHOBHBIE
MaccoOOMeHHbIe MPOLEeCCHI).

3.1._.OcHOBHBIC TOHATHS U ONIPENICICHUS B Maccolepeaye.

Knaccudpukanus mnpoueccoB MaccooOMeHa. OCHOBHBIE TOHSATHS U ONpPEAETICHUS.
[Tporeccel co cBOOOAHON M (UKCHPOBAHHOW TpaHULEH pa3znena ¢a3 u ¢ pazaensromeil (asbl
neperopojakoit (MemOpaHoit). Hocurenu u pacnpenensieMmbie BeniectBa. CrocoObl BbIpaXKeHUs
cocrana (ha3.

DU3NKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX IpoLeccOB. PaBHOBECHBIE YCIIOBHS U
OlpeneliecHue HampaBlieHHs TepeHoca BemiectBa u3  ¢asel B dazy. KoadduumenTsr
pactipenenenus. [lonarue o macconepenade 1 MaccooTaue.

KoHuenTpannonHoe noje, rpaueHT KOHLUEHTpaluy, 00NN U YAEIbHBIH IOTOK MAacChl.
MosnexkynsipHas 1udy3us B KUAKOCTIX, razax (mapax) u TBEp/bIX Telax.

3.2. MexaHHU3MbI IEPEHOCA MACCHI.

VYpaBHEHHE HEPa3phIBHOCTHU AJIS IBYXKOMIIOHEHTHOM CUCTEMBI.

HuddepernnanpHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MACCHl B OWHAPHBIX CpE/Iax.

Jud@y3noHHBIN MOrpaHUYHBINA C10H; NPO(UIN KOHIIEHTpALUi U CKOPOCTEH B IIOTOKAX.

Koadduumentsr mMaccoornaun. OCHOBHBIE MOJEIBHBIE TPEACTABICHUS O MEXaHU3ME
MaccoOTAauH.

MopenupoBanue KOHBEKTUBHOro maccooOMena. Uucma Hyccenbra, [lekne, Ilpanaris,
®dypbe u 11p., uX GU3NYECKUNA CMBICII, aHAJIOTHH € TETJIOBBIM 1101001MeM MPUMEHUTENIBHO K razamM
U OKAOKOCTAM. Pacuer KOA(@UIMEHTOB MAaccOOTIa4yd B almaparax pPa3IUYHBIX THIIOB TIO
ypaBHEHUSIM ¢ Oe3pa3MepHbIMU IEPEMEHHBIMU.

Macconepenaya. OcHOBHOe ypaBHeHHE Macconepenaud. COOTHOUIEHHE MEXKIY
KodpduuueHTaMn  Maccomepelaud M MacCcoOTAauyM,  aJJUTUBHOCTb  AU(QY3HOHHBIX
conpotuiieHni. VHTeHCHUpUKalus Maccomnepenadyn IyTeM BO3JIEHCTBUS Ha JIMMUTHUPYIOLIYIO
CTaJIHIO.

Bnusnue ycnoBuit (Temmeparypbl, [JaBi€HMs, KOHLEHTpAllMil) Ha HalpaBieHHE
MaccornepeHoca Ha mpumepax abcopOIiK; MPUHLUIIBI BBIOOpa aOCOpPOSHTOB.

3.3. ®@a3oBoe paBHOBECHE.

MarepuanbHblii 0ajJaHC HENPEPHIBHOIO YCTAHOBMBILETOCS Ipolecca NMPH Pa3IUUHBIX
croco6ax BbIpaKEHMs COCTaBOB (pa3 M UX PACXOJ0B; YpaBHEHUS paOOUMX JTMHUM.

IIpenenpHble  KOHLEHTpAaLMM  pacHpefesIieMOr0o KOMIIOHEHTa B  OTAAOIIEH U
u3BJIeKaomen (azax Aa8 NPOTHUBOTOYHBIX IpoleccoB. MakcMManbHO BO3MOXKHAs CTEIEHb
U3BJICUEHHS], MUHUMAJIbHbIN U ONTUMAaNIbHBIN pacXo/ibl 3BIEKaOLIeH (azbl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX allapaToB.

Pacuer mnomepeyHoro cedeHus (Iuamerpa) KOJOHHBI; MpPENEeNbHO JOoMycTUMas |
HKOHOMUYECKHU ONTHUMAaJbHAasi CKOPOCTHU CIUIOIIHOM (a3bl.

ParonanbHeli BEIOOP B3aMMHOTO HAIlpaBlIeHUs! IBWXEHUS (a3 U OpraHu3aliy MOTOKOB
B MacCOOOMEHHBIX ammnaparax. PacueT MacCOOOMEHHBIX MPOILIECCOB U almnapaToB ISl CUCTEM C
OJITHUM pacIpeessieMbM KOMITIOHEHTOM. OCHOBBI pacueTa BbICOTHI MAaCCOOOMEHHBIX amlapaToB
C HENpPEephIBHBIM U CTYNEHYAThIM KOHTAKTOM (pa3. /IBa OCHOBHBIX METO/a pacyera: Ha OCHOBE
K03 PUIIMEHTOB Macconepelaud U Ha OCHOBE MOHSATHS TEOPETUYECKON CTYNEHU pa3/esieHHs..
[TonsiTve 4yucna eIWHUI] MEpeHOca U BBICOTHI €AMHHULBI NepeHoca. DakTop Macconepeaayu.
Cpenssia  n1BWXKyIas cujaa Macconepenadd. BiusHue NpoAoiIbHOIO IEPEMEIIUBAHUSA Ha
CPEIHIOI JIBIKYIIYIO CHIIy Macconepenaud. IIponenypa pacuera, ocHoBaHHasi Ha 0OBEMHBIX
ko duurenTax macconepenauu. I'padpudyeckuii 1 aHaATUTHIECKUNA METO/IbI pacyeTa.
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Pacyer BbICOTBI MaccOOOMEHHBIX amnmapaToB CO CTYNEHYAaThIM KOHTAaKTOM (a3.
O¢ddexkTuBHOCTH cTyneHn no Mpapdpu. CBs3p uyucina eauHUIl nepeHoca u JokaabHoro KII/]
ctynienn no Mopdpu. UucneHHBIH pacyeT «OT CTYNEHH K CTYNEHW» M ero rpadudeckas
WHTEPIPETALMS C UCIOIb30BAHUEM «KUHETUYECKOU JIMHUU». Y4eT CTPYKTypbl NOTOKOB U KII/]
tapenku. OCOOEHHOCTH pacueTa TapelibyaTbhlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUYECKOU
Tapenku. Yncino 1eHCTBUTENBHBIX U TEOPETUYECKHUX TapeloK. D(PPEeKTUBHOCTD TapesKH.

PanmonanbsHblil BEIOOp B3aUMHOTO HANpaBJeHUs ABMKEHUS (a3 U OpraHu3alul MOTOKOB
B MacCOOOMEHHBIX araparax.

3.5. AGcopbuus.

OOmue TPUHIHUIB YCTPOUCTBA W KiIacCU(UKAIMS aImapaToB JUIsi MacCOOOMEHHBIX
MIPOIIECCOB B cucTeMax ''ra3(map)-KuakocTh'". OCOOEHHOCTH KOHCTPYKITUI abcopOepoB.

OcHOBHBIE TUTIBI M 00JACTH MPUMEHEHHUS aOcopOepoB: HACAIOYHBIE W TapelbyaThie
KOJIOHHBI, anmapaTbl cO CIUIOUIHBIM M CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, allapaThl C
JUCTIEPTUPOBAHUEM KHIKOCTH.

Cxembl abCcOpOLMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIIEJICHHEM HW3BJIEYEHHOTO
KOMIIOHEHTa M pereHepanuerd abcopOeHTa (aecopOumel Npu TMOBBIIICHHON TeMIeparype,
MOHIKEHUEM JIaBIICHUS, OTAYBKOW WHEPTHBIM HOCUTEIIEM).

3.6. Juctrwiuisiius. Pexkrudukarus.

Paznenenue auctuisiMen KUIKUX TOMOT€HHBIX CMECEH M CXKM)KEHHBIX Ta30B; 001acTH
NPUMEHEHHS U OCOOCHHOCTH IPOBEICHUS MPOLIECCOB TPU PA3IMYHOM JaBJICHHH.

[TapoxuakocTHOE paBHOBECHE MJIsi CHCTEM C IOJTHOW M OTpaHMYEHHOM B3aMMHOMN
pacTBOPUMOCTBIO M €r0  BJIHMSHME HAa  BO3MOXHOCTh  pa3[elieHUs  KOMIIOHEHTOB
JUCTHIUISIIIMOHHBIME MeTo/1aMu. PacueT paBHOBecHs ISl U€AIbHBIX OMHAPHBIX CMECEH.

IIpocras m ¢paknuoOHHAs TEPErOHKA; TEperoHka ¢ aeduiermaryei. MaTtepuaabHbINA
OanaHc, pacyeT BBIXOJa MPOAYKTA U €ro CPEeIHEro CocTaBa IMpH MEperoHke OWHApPHBIX CMECEH.
Cxembl ycTaHOBOK. TeruioBble OanaHChl M pacyeT pacxXxoJ0B TEIUIOHOCUTENEH I 3ITHX
MPOLIECCOB.

Pextudukarnus. PHU3NKO-XMMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHH IPOBEACHUS
nporeccoB. CxeMbl YCTaHOBOK JIJIsl HETIPEPHIBHOM U MEPUOANYECKON PeKTU(DUKALIUN OUHAPHBIX
cMmeceil. Oco0eHHOCTH yCTpOHCTBa anmapaToB (HaCaJOUHBIX M TapeabdyaTbIX KOJIOHH) U BbIOOpa
PEKUMOB HUX PA0OTHI MpH peKTHPHUKAMU (Mo cpaBHeHHIO C¢ abcopOuumeit). OcobeHHOCTH
yCTpOMCTBA U BapHaHThI pabOThI HcTIapuTesel U 1edaerMaTopos.

MogenupoBaHie U pacyeT IpPOLECCOB U anmapaToB MPHU HENPEephIBHOM peKTH(UKauu
OuHapHbIX cucTeM. OCHOBBI YMCIEHHOIO M IpadoaHAIUTUYECKOTO METO/0B. MaTepuanbHbIi
Oanmanc. PaOGoume nuHMu. OrmnpeneneHue MUHUMAIbHOIO M pabouero (paermMoBoro uyucia.
TennoBoii 6amaHCc U pacdeT pacxoJ0B TEIUIOHOCHUTENEH. [IpUHIIUIIBI TEXHUKO-3KOHOMUYECKON
ONTUMH3AIMM TIpU pacyere pabodero (rerMoBoro 4YMcla, pa3MepoB amnmaparypsl H
DHEpreTHdeckux 3arpar. OCHOBBI pacyera Tapenb4yaTblX M HAcaJO4YHBIX PEeKTH(UKAIMOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl U annmapaThbl pa3jieJieHHsl TeTepPOreHHbIX cHcTeM (OCHOBHBIE
TUAPOMeXaHNuYecKHe NMpoLecchl).

4.1. Pa3nenenne rereporeHHnix cucreM. OCHOBHBIE ITOHSITUS U METOBL.

Knaccuukanus >KUAKMX M Ta30BbIX TETEPOr€HHBIX CHCTEM: CYCIIEH3UH, SMYIbCHUH,
TNICHBI, TTBLUTH, TyMaHbl. MaTepuanbHbIN OalaHC MPOIECCOB pa3eiICHHs TeTEPOTCHHBIX CHCTEM.

Onenka 3¢dekTuBHOCTH U BHIOOP ONTUMAIBHBIX IPOLIECCOB M aNMapaToB JUIS
pa3JiesieHusl TeTepOreHHbIX CMECEeH.

4.2. OCHOBBI TEOPUHU OCAKJICHUS.

Paznenenne JKMAKMX W Ta30BBIX CHCTEM B TIOJIe CHJI TsDKecTH. Pacder ckopocreit
CBOOOJTHOTO M CTECHEHHOT'O OCAKICHHUS TBEPAbIX YACTHIl IIApOOOPa3HOl M OTIMYHBIX OT Hee
($bopM B TOJI€ CUITBI TSKECTH.
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[Iponiecchl oTcTanBaHMs U YCTPOMCTBO allapaToB pa3/ieNICHHUs] CYCIICH3UM, dMYJIbCUN U
nbulel. Pacder MOBEpXHOCTH OCaXACHUS U IIPOU3BOAUTEIILHOCTU OTCTOMHHUKOB. Y CTPOMCTBO U
NeiiCTBUE LIMKIOHOB (ITPOCTHIX M OaTapelHBIX ), THAPOIIMKIOHOB.

4.3. TeueHue KUJIKOCTH Yepe3 HETIOIBHIKHBIE 3ePHUCTHIC U TICEB/IO0KIKCHHBIE CIIOU.

3HaueHue TUIPOJMHAMHMKHU 3€PHHUCTBIX CJIOEB B Ipolieccax (QUIbTPOBAHHUA, TEIIO- U
MaccooOMeHa, TeTepPOreHHOro kKaTtanu3a W Jp. OCHOBHBIE XapaKTEPUCTHUKU OTHX CIIOEB:
JUCIIEPCHOCTb, yJ€IbHAsl IOBEPXHOCTh, HOPO3HOCTh, SKBUBAJICHTHBIN AUamMeTp KaHainoB. Pacuer
TU/IPABIMYECKOrO COINPOTUBIIEHUS CJOSA. ['MIOpaBIMYECKOE CONPOTUBIIEHUE CIIOEB HAcaJoK
MPOMBIIUIEHHBIX MAaCcCO- U TEMIOOOMEHHBIX aIapaToB.

Pexumpl TeueHHs NTOTOKOB B Haca/J04HbIX KOJOHHAaX. ['MapaBinueckoe cOnpOTUBIIEHUE,
SBJICHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U HHBEPCUU (a3 U pacyeT COOTBETCTBYIOIIMX CKOPOCTEH.

lanpoauHamMuKa TCEBIOOXKIKCHHBIX  (KHISmuxX) cioeB. OOmacTh TNpPUMEHEHUs
IICEBJIOOKHUKEHUS. OcHOBHbIE XapaKTEePUCTUKH IICEBJI00KUKEHHOIO COCTOSIHMSI.
['mapaBiaryeckoe CONpoTUBICHUE. PacueT cKopocTeil MCceBA00KMKEHUSI U CBOOOTHOTO BUTAHHUS,
BBICOTBl MICEBIOOKMKEHHOTO cjosi. OIHOPOJHOE W HEOJHOPOJHOE IICEBIOOKHUKEHHUE.
OcoOeHHOCTH IICEBJOOXKMKEHUS NOJUIAUCIEPCHBIX cJIoeB. [IHEBMO- W THUAPOTPAaHCIOPT
3€pHUCTBIX TBEP/bIX MATEPUATIOB.

4.4, ®unbTpoBaHKME CYCIIEH3UN M OYMCTKA Ia30B OT IMbLICH.

Crneuunguka moBefeHHs] OCaJKOB KaK 3EpHUCTBIX CIIOEB: C)KHUMaeMble M HECKUMAEMbIe
ocaaku. Buasl QUIBTpOBaNBHBIX MeEperopofok. MDakTopel, BIMAONIME HA CKOPOCTh
bunbTpOBaHUS. ®unbTpoBaHUE npu MTOCTOSIHHOM CKOpOCTH bunbTpOBaHUS.
DKCIIepUMEHTAIFHOE OIpeieieHue KOHCTAHT ypaBHeHHs ¢uibTpoBanusa. Knaccudukanus u
YCTPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W MEPUOJUYECKH paboTaromux (UIBTPOB U

GUIbTPYIOIUX LHEHTPUPYT.

4. O0beM y4eOHOH JUCHUIIINHBI

Cemectp
Bcero
Bun yuebHO# paboTh 5 6
3E Axag. 3E Axag. 3E Axag.
q, q, q,
OO61mas TpyA0eMKOCTh AUCHIUTIIUHBI il 396 5 180 6 216
KonTakTHasi padora — ay1MTOpPHBIE
SAHSITHSL: 4,45 160 1,78 64 2,67 96
Jlexuun 1,78 64 0,89 32 0,89 32
[Tpaktiueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padboTs (JIP) 0,89 32 - - 0,89 32
CamocrosiTeJibHAas pa6oTa 455 164 2,22 80 2,33 84
CamMocTosTeIpHOe U3YUYEeHHE Pa3eioB 4,55 164 2,22 80 2,33 84
JIUCITUILINHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa — MpOMEKyTOUHAS
aTTecTamnus 2,0 0.8 1,0 0.4 0,1 0.4
[ToAaroToBKa K K3aMeHY. 71,2 35,6 35,6
Buj1 MTOroBOro KOHTPOJISI: K3aMeH IK3aMeH
Beero CemecTtp -
Bun yuebHoit paboThl 5
3E ASITp. 3E ASITp. 3E ASITp.
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OO1mas Tpya0eMKOCTb JUCIMILINHBI 11 297 5 135 6 162

KonTakTHasi padora — ayIMTOpHbIE
4,45 120 1,78 48 2,67 72

3aAHATHA:
Jlexuuu 1,78 48 0,89 24 0,89 24

[TpakTuueckue 3arsitus (I13) 1,78 48 0,89 24 0,89 24

JlabopaTtopusie paboTs (JIP) 0,89 24 - - 0,89 24

CamocrosiTesibHas pa6oTa 455 123 2,22 60 2,33 63

CaMocTosATeIbHOE U3YYCHHE PA3CIIOB 4,55 123 2,22 60 2.33 63

TICIIATUIHHEL

Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHass paboTa — MPOMEKYTOUHAS

aTTecTalus 2,0 0.6 1,0 0.3 1,0 0.3

[ToaroToBka K K3aMeHy. 53,4 26,7 26,7
Buj1 HTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH

AHHOTaLIUA paﬁoqeﬁ nmporpamMme JTUCIHUIIJIMHBI
«Oﬁlllaﬂ XUMHYECCKasA TEXHOJOIUA»

1. Heap nucuuniuHbl — opMuUpoBaHHe 3HAHMN B 00J1aCTH peaM3alMUd XUMHUKO-
TE€XHOJOTHYECKHUX MPOLECCOB C Y4eTOM (PM3MKO-XUMHYECKHX 0COOEHHOCTEeH NMPOTEeKAKIIUX
peakuuii, BbIOOpPa ONTHMAJBHBIX YCJIOBHH peaju3yeMbIX INPOLECCOB, BbIOOpa
3(p(PeKTUBHBIX PEeaKTOPOB, NMPHOOPETEHUs] HABBIKOB B COCTABJEHUM MATepPHAJBLHBIX M
TEeNJIOBbIX 0aJ1aHCOB, B pacyere MPOLECCOB M PEAKTOPOB HA OCHOBE MaTeMAaTH4YeCKOI0
MO/eJIMPOBAHUS, MOJYyYeHMs 3HAHMHA B 00JacTM pa3paboTKH ?JHeprocoeperarUIux
XUMHKO-TexHoJIorndeckux cucreM (XTC), 6e30TX0AHBIX 1 MAJTOOTXOAHBIX TEXHOJOTHIA Ha
NpUMepe COBpeMEeHHbIX TPOU3BO/ICTB.

2. B pe3yabtare wu3yYyeHHs MCUMIUIMHBI OO0y4yalwuuiicsi 10 mporpaMmme
CIelNATUTeTa JOJIKEeH:

Osnademp cjieAyIOIIUMHA KOMIIETEHIIUSIMH |
— CHOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAy4YHbIE U HH)KECHEPHBIE
3HAHMS JJISl PELICHUS 3a/1a4u cBoei npodeccronanbHoi aestensHocTu (OIMK-1);
3namo:
— OCHOBBI TEOPUHU XMMUYECKUX MTPOLIECCOB U PEAKTOPOB;
— METOAOJIOTHIO HCCIIEIOBaHUS B3aUMOICHCTBHS XMMMUYECKHX IIPEBPALICHUA W  SIBICHUN
IepeHoca Ha BCEX MacCIITAaOHbBIX YPOBHSX;
— METO/MKY BBIOOpa peakTopa U pacuéra Imporecca B HEM;
— OCHOBHBIE PEAaKLIMOHHBIE TIPOLIECCHI U PEAKTOPbl XUMUUECKOHN U OMOTEXHOJIOTUH;
— OCHOBHBIE IIPUHLMIIBI OPTraHMU3alMM XUMHUYECKOIO IIPOM3BOJCTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METO/1bl OLIEeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;
— OCHOBHbBIE€ XMMHYECKHE IPOU3BOCTBA.
Ymemo:
— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUYECKOTO MPOIIECCa;
— BBIOpaTh PallMOHATIBLHYIO CXEMY IPOM3BOJICTBA 3a/JaHHOTO MPOJIYKTa;
— OLICHUTH TEXHOJIOTHYECKYIO A3(PPEKTUBHOCTH TPOU3BO/ICTBA;
BbIOpaTh 3P PEKTUBHBIN TUIT PEaKTOPA;
IIPOBECTH pacyeT TeXHOJIOTHYECKUX apaMeTpOB JUIsl 3a/IaHHOTO Mpoliecca;
OTpeAeNuTh apaMeTpbl HAMTy4lllel opraHu3aluy Iporecca B XMMUYECKOM PEaKTOPE;
Bnaoemu:
— MeToJaMH aHanu3a 3(p(HEeKTUBHOCTH pabOThl XUMHUECKUX MTPOU3BO/ICTB;
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— METOJaMHU pacyera M aHaau3a IpPOLECCOB B XMMHYECKUX PEAKTOpPAX, OIPEIEICHUs
TEXHOJIOTMYECKUX [10Ka3aTeNeH;
— MeToJaMu BbIOOpa XMMHUYECKUX PEAKTOPOB

3. KpaTkoe copep:kaHue JMCHUIINHBI

1.1. OcHoBHbIE OnIpeeIeHUs U MOJ0KeHUSI.

Xumudeckas: TeXHOIOTHSA. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpacaeBoi XxapakTep
XUMHUYECKON TEXHOJIOTMU. Pa3BUTHE XMMHUYECKMX IPOU3BOJACTB MU XUMHYECKOH TEXHOJIOTHH.
MecTo XMMUYECKOI TEXHOJIOIMH B MPOMBIIUIEHHON chepe U METOJJOB XUMUYECKOH TEXHOIOIUU
B HEXMMHUYECKMX OTpAcCisX HPOMBILUIEHHOCTH. CHUCTEMHBIH aHalIM3 CJIOXHBIX CXEM U
B3aMMOJCHCTBUIM DJIEMEHTOB CXEMbl — IIOHATHE WU coaepxkaHue wmerona. dusnueckoe u
MaTEMaTUYECKOE MOJIEIIUPOBAHUE, ONIPEAEICHUE U OCHOBHBIE IIOHATHS, UX MECTO B MHKEHEPHO-
XMMHUYECKMX HCCIEIOBaHMSIX UM pa3paboTkax. Mecro M 3HaueHHWE HATypHOIO U
BBIYUCIUTENHHOTO dKciepuMenTa. Cozepikanue u 3a7auu yaueOHOro Kypca.

1.2. Xumn4yeckoe mpou3BOJACTBO.

[lonaTne 0 XHMMHUYECKOM MPOU3BOACTBE. MHOTrO(QyHKIMOHAIBHOCTE XUMHYECKOTO
npou3BojcTBa. OOmIas CTPYKTypa XHMHYECKOro Mpou3BojcTBa. OCHOBHBIE IOACHUCTEMBI
XUMHYECKOIO Mpou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHUE KOMIIOHEHTHl XUMHYECKOIO
IIPOU3BOJICTBA.

KauecTBeHHbBIE U KOJMYECTBEHHbIE IOKA3aTEIN XUMUYECKOTO TIPOU3BO/ICTBA: TEXHOJIOIHYECKHE,
9KOHOMMUECKHE, IKCIUTYaTallUOHHBIE, COLIUAJIbHBIE.

1.3. CpIpbeBble pecypcehl, BOJa M JHEPrusi B XMMHYeCKOM IPOU3BO/ICTBeE.

Knaccudukanus ChIppeBBIX PpPECypcoB 10 pa3IUYHBIM IpU3HaKaM — (a3oBOMYy
COCTOSIHUIO, IPOUCXOXKJIEHUIO, HCTOYHMKAaM. MMHepaibHOE CbIpbe (PyIObl U IOJIE3HBIE
UCKOIIaeMbl€), OpraHUYECKOe MPUPOJHOE ChIpbE (IOPIOUME MCKOIAEMbIE), PACTUTEIbHOE U
KUBOTHOE ChIPbE, BTOPHUYHOE ChIphE€ — MX MHCIIOJIb30BAaHME M IMyTHU mepepaboTku. OCHOBHbBIE
crocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOramieHne, O4UCTKa, MOAr0TOBKA K TPAaHCIIOPTUPOBKE
u repepaborke). [loHATHE, CYIIHOCTP M MpPHUMEPHI YIIYOJIEHHS WCHOJIB30BAHUS CBHIPHS,
KOMOMHUPOBaHMS IPOU3BOJICTB U KOMIUIEKCHON NEpepadOTKU CBIPbSL.
3HaueHWe U UCMOJb30BAaHUE BOABl B XHUMHUYECKHMX NPOU3BOJACTBaX. VICTOUHMKH BOJBI
TpeboBaHusl K TEeXHOJOrM4Yeckod M ObITOBOW Boje. IIpoMbllluieHHass MOATrOTOBKAa BOJBI U
METOJIbl €€ OUMCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJS KadecTBa BOJbl. DKOHOMMHS
BOJIONOTPEOIEHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHHMKM DHEPrMM B XHMHUYECKOM MNPOMBINIIEHHOCTH. Macmtadbl
noTpeOieHnss M CHOocOOBbl YMEHBIIEHUs HHepreTudyeckux 3arpar. CyIIHOCTb M NPUMEPHI
pereHepan W peKylnepaluyd >SHEPrUuu. OHEProTeXHOJIOIMYECKHe CHCTeMbl. BropuuHble
DHEPreTUYECKHUE PECYPCHI.

Pa3nea 2. Teoperndeckne 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE onpe/ieJIeHUs] M MOJIOKEHHS .

DU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX IIPEBPALICHUM —
CTEXUOMETPUYECKUE, TEpPMOAMHAMHUYECKHE, KHHeThuyeckue. Ilokazarenn  XMMHUYECKOTO
IpEeBpalCHHs — CTENIeHb MPEBPALIEHHUs], BBIXO IPOJYKTa, MHTETpaibHasd U nuddepeHnuanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIUH U MTPEBPALECHUS PEareHTOB.

2.2. XumMHn4ecKue mpoueccsl.

Onpenenenve. Krnaccupukanus XUMUYECKHX IMPOLIECCOB MO Pa3IUYHBIM IMPHU3HAKAM —
XUMHUYECKMM (BHJ XHMHUYECKOW PpEaKIMH, TEPMOJUHAMHYECKHE XapaKTEPUCTUKH, CXeMa
npeBpalleHuii) u pa3oBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

I'oMmorenHsIii xumuueckuil npouecc. OnpeneneHue U npuMmepsl. BiusHue XHUMHUYECKUX
MPU3HAKOB M YCIOBUH MPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKAIIUY.
[Tonsatne onTUManbHBIX Temieparyp. ONTUMaldbHBIE TEMIEpaTypbl s OOpaTUMBIX U
HEOoOpaTUMBIX K30- U SHIOTEPMUUECKHUX PEAKIIHII.
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['eTeporeHHsblil (HEKATATUTUYECKHUH) XUMUYECKUA mporiecc. OmnpeneneHue U MpUMEPHI.
CrpykTypa mpolecca U ero cocramiswoonme (crtaauu). Habmogaemas CKOpOCTh XMMUYECKOTO
npesparienus. O6nactu (pexxuMbl) MPOTEKaHUs Mpoliecca, IUMUTUPYIOLIAs CTa sl

I'eteporenHplii XUMHUYECKHI mporecc "raz (KUAKOCTh) - TBepaoe". ObocHOBaHHE,
MOCTPOCHUE U aHAIM3 MAaTeMaTUYECKON MOJIeNH sl peakiuil ropeHus (MoJienb "CKMMAIOIIasICs
chepa) m TOmMOXMMHUECKOW (Moaens "c HeB3aumopaelcTByrommM sapom"). Habmomaemas
CKOPOCTh MpEBpAIlEHUs, BpeMsl MpEeBpallleHus M MyTH WHTEHCUUKAUUU IS pa3iIudHbIX
oOnacTell MpoTeKaHus Ipouecca.

I'eTeporeHHblii XUMUYECKUA Tporecc '"ra3 (GKUIKOCTh) - >KUIKocTh'. OOOCHOBaHUE,
IOCTPOCHHE M aHaJIM3 MaTreMaTHueckoi mozenu. HaOmromaemas CKOpPOCTh IMpeBpallieHUs U
obnactu nporekanus mnpouecca. [lyTu uarencudukanuu 1isi pa3IudHbIX PEKUMOB Mpoliecca.
Kartanutnueckuit nporecc. Omnpenenenue, KiaccupuKaims, TpuMepsl. [ eTeporeHHblid KaTanu3
Ha TBepAOM Karanuzarope. OO0OCHOBaHUE, TOCTPOCHUE M aHAJIW3 MaTeMaTHUYeCKON MoJeIu Ha
KaTaJIMTHYECKOM TOBEPXHOCTH W B MOPHCTOM 3€pHE KaTanu3aTopa. HaOmromaemast ckopocTh
npeBpaiieHuss U obsactu mpoTekaHus rmnpouecca. CTeneHb HUCHOIb30BaHUS BHYTpPEHHEH
noBepxHocTH. [lyTn MHTEHCHU(pHUKAIIMY KaTATUTHYECKUX TIPOIIECCOB.

2.3. XumMH4YecKue peaKkTopbl.

OnpeneneHre M Ha3HAYEHHE XMMHMUYECKOIO peakTopa. PeakTopsl B XUMHUYECKHX U
HEXUMHMUYECKUX OTpacisx MpoMbliieHHOCTH. OO030p THUIIOB XUMHUYECKUX PEAKTOPOB, WX
CTPYKTYpHBIE 3JIEMEHTHl (peaklMOHHas 30HAa, YCTPOMCTBa BBOJAA U BbIBOJA, CMELICHUS,
pas3fiesieHuss U pachpesiesieHus: MOTOKOB, TEIUIOOOMEHHBIE 3JEMEHTHI), OCHOBHBIE MPOIECCHl U
SIBIICHHS B HUX.

CucremaTu3aius MpolecCOB B XMMHYECKOM PEAKTOpE MO MaciiTady MX MpPOTeKaHUS:

XUMHUUYECKasl peaklMsi, XUMHUYECKUH TIpoLecC B DIIEMEHTApHOM 00beMe, IpoLecchl B
PEaKIIMOHHOM JJIEMEHTE U B PEaKTOpe B IIEJIOM, UX B3aUMOCBSI3b M HEpapXuyeckas CTPYKTypa
MaTeMaTUYeCKOl MOJENH Ipolecca B peakrope. [Ipumepbl mpoiieccoB B pasiIMyHBIX BUAAX
XUMHYECKHX PEaKTOPOB.
Knaccugukanus mpoueccoB B peakTopax MO Pa3IMYHBIM IPH3HAKAM - BUJ XUMHYECKOTO
mpolecca, OpraHu3als IMOTOKOB pPEareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IOTOKOB B pEaKLIMOHHOW 30HE), OpraHU3alus TEIJIOBbIX TOTOKOB (TEIJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHapHOCTh Mpoliecca.

Ob6ocHOBaHME M TIOCTPOEHHUE MAaTEeMATUYECKOM MOJeNHu TMpolecca B PpPeaKkTopax
Pa3IMYHOIO THIA KaK CHCTEMbl YPAaBHEHHMI MaTepUalbHOTO M TEIJIOBOro OalaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IMOTOKA, XMMHUYECKUX IMPEBpAIlCHUsAX, SBICHHUSIX IEpeHoca Teruia u
BEIIeCTBA W MX B3auMojelcTBuM. CucreMaTu3alus M KilacCU(UKALUs MaTeMaTUYeCKUX
MoJIeJIeH MPOIIECCOB B PEAKTOPaAX.

N3oTepMuueckne MNpoLECCHl B XMMUYECKOM pEaKTOpe. BiusHuEe CTpyKTyphl NOTOKA
(ueanbHOE CMEIIEHME M BBITECHEHHWE), CTAallMOHAPHOCTHU TMpolecca (IPOTOYHBIM H
NEepUOIMYECKUl), TapaMeTpOB U YCIOBUI MPOTEKaHUs Mpolecca (TemrepaTypa, KOHIEHTpalus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKOM peakluu (TIpocTast ¥ CIOKHas,
oOpatumast U HeoOpaTumasl) U ee IapaMeTpoB Ha NpPOQHIM KOHIEHTpAalUud U IOKa3aTelu
mpolecca B peakTope (CTeNeHb MPEeBPAILEHUs, BBIXOJ IMPOJIYKTa, CEJIEKTUBHOCTH IMpOIlecca).
OcHoBBI pacyera mnpouecca B peaktope. ComocraBineHue 3(QQEeKTUBHOCTH TNPOLECCOB B
peaKTopax, OMUCHIBAEMBIX MOJIEISIMHU UJI€ATbHOTO CMEIICHUS U BBITECHEHUSI.

HeunzorepMuueckue npoueccsl B XMMHYECKMX peakTtopax. OpraHuzanus TEIUIOBBIX
MOTOKOB U PEKMMOB B XUMHYECKHUX peakTopax. Pacmpenenenue teMeparypbl, KOHIEHTpAUH 1
CTENEHM TPEBpAIEHUs B PEAKTOPE B PEXKMMAxX HICAIBHOTO CMEIICHHS W BBITECHEHUS,
aanabaTU4eckoM U c TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHHU MpEeBpallleHus B
anuabatuyeckoM mporecce. ComocraBleHHE € M30TEPMUYECKMM pexXuMoM. Yucimo u
YCTOMYMBOCTh CTAIIMOHAPHBIX PEKUMOB B PEAKTOPAX UJCAIBHOIO CMEIIEHUSI.

2.4. IIpoMbILICHHBIE XMMHYECKHE PEAKTOPBI.
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Ha kOHKpeTHBIX mprMepax MPEeIMETHO pPacCMAaTPUBAKOTCSA NMPOMBIIUIEHHBIE PEAKTOPHI
JUTSL TIPOBEICHUS] TOMOTE€HHBIX, TETEPOr€HHBIX U KaTATUTHYECKUX MPOLIECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTHU PEKMUMA, 00JIaCTH MCTOIb30BaAHUS.

Paznen 3. Xumuueckoe npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKAs CHCTeMA.

3.1. CTpykKTypa U onucaHue XMMHUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XUMHYECKOE MPOU3BOJCTBO KaK XUMHKO-TexHojorumueckas cucrema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTHI, CBSI3M, HOACHCTeMBI. OjeMeHTHl XTC,
KJIacCU(UKAIMS IO BHJY MMPOIIECCOB M Ha3HaueHUIo. TexHomornyeckue cBsizu meMeHToB XTC
(motoku). IlocnemoBarenbHas, MapasienbHas, pPa3BETBICHHAs, IOCIEAOBATEIHLHO-00BOIHAS
(baiinac), oOpaTHast (pEIHKII) TEXHOJIOTHUYECKUE CBsI3H. VX CXeMBbl U Ha3HAYCHUE.

Onucanne XTC. Buasl mogeneit XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJIETTM - XUMHYECKas CXeMa M MaTeMaTudeckas Mojenb. | padudeckue Moaenu -
byHKIIMOHAIbHAS, TEXHOJOTHYecKas, CTPYKTypHas W Jpyrue (CHelHalbHbIe) CXEMBI.
Haznauenue, npuMeHeHHE U B3aUMOCBSI3b MOJICIICH.

3.2. Anasmm3 XTC.

[Tonsitue, 3amaun u pesynbpraThl ananuza XTC - cocrosuue XTC, matepuanbHbI U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMbI: B3aUMOCBSI3aHHOCTb DPEKUMOB 3JIEMEHTOB, pa3inyuue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYHMBOCTh M CYLIECTBOBAaHUE
CTAIlMOHAPHBIX PEKUMOB U JIP.

MatepuanbHbIi U TETIOBOM OanaHckl. MeTOIMKa COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u teroBbix OamancoB XTC m ee mojacuctem. OcoOeHHOCTH pacdera OaJaHCOB B cXeMaX C
perukioM. @opMbl IpecTaBIeHNs OalaHCOB (Ta0IULIBI, TUATPAMMBI U AP.).

MarepuanbpHpiii  OajlaHC T MAacCOOOMEHHBIX W PEAKI[MOHHBIX  3JIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKHMX U MEXK(pa3HbIX OallaHCOBBIX
cootHomieHuM. CTeneHb UCIIOIb30BaHUSI CHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPTeTUUYECKHH (110 MOJHOW PHEPTHH) U SKCEPreTUYECKUi OalaHChl U
KIIJI. Ux comocraBnenue u ucnosibzoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[lonsitTue w 3amaum cuHTe3a XTC. OcHoBHble 3Tanbl paspaborku XTC. Pomup
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHIeNIUU Tmpu cuHTe3e XT1C: TOJHOE WHCMOIB30BAHUE CHIPHEBBIX U
HSHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIUSA OTXO0/I0B, ONTUMAIBLHOE UCIIOJIb30BAHUE aNNapaTypshl.
Nx conmepkanme u crocoObl peanusanuu. KomMOWHUpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHbBIC
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYPChl, SHEPrOTEXHOJIOTHYECKUE CHUCTEMBI,
nepectpanBaembie XTC, 3aMKHYTBI€, MAIOOTXOAHBIEC POU3BO/ICTBA - UX MOHATHS, OCOOCHHOCTH
Y IPUMEHEHUE.

OAHOpPOJOHBIE TEXHOJOTMYECKHE CXEMBbl: CHCTEMa pEKYNepaTMBHOIO TEMJI000MEeHa,
cucTeMa pasJieJIeHUusI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTOpoB. OCHOBBI OCTPOEHUS UX
ONTUMAJIBHOU CTPYKTYPBI

Pasnen 4. [lpoMbllvIeHHbIE XMHMHYECKHE IIPOU3BO/CTBA.

XUMHYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3alis U3y4eHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOrHUeckux mporeccoB U XTC, koHUENuuid nNoCcTpoeHus
BbicokOd(p(pexktuBHOM XTC. OCHOBHOI aklIeHT Jenaercd Ha (PU3NKO-XMMHUYECKHE OCHOBBI
KOHLICTIIIMM TOCTPOEHUSI TEXHOJOTUYECKOW CXEMbl TMPOU3BOJACTBA U €ro  MOJCUCTEM.
[TpousBoacTBo cepHoil kuciaothl. [IponsBoacTBo ammuaka. IIpon3BOACTBO a30THOW KHUCIIOTHI.
[Ipou3BOACTBO cTHpOIIA.

Paspnen S. CoBpeMeHHbIEe TEHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOIMH.

Tekymiee cOCTOSIHUE XUMUUYECKOW TPOMBIIIUIEHHOCTA B MUPE U TEHJCHIIMHU €€ Pa3BUTHUSL.
[TepcnekTUBHBIE HICTOYHUKH CBIPBS U dHeprun. Kitactepuzamus XuMUIeCKON TPOMBITINICHHOCTH.
CoBMerieHHble Tpoliecchl. ['MOKME W TepecTpanBaeMble TEXHOJIOTHYECKHe cxeMbl. HoBbie
XHUMHUKO-TEXHOJIOTHYECKHUE TIPOIECCHI M CTIOCOOBI MOTYdeHUs TPOIYKTOB. HaHOTEXHOMIOTHS.
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4. O0beM y4eOHOH JUCIUTNIMHBI

. 7 cemectp
Bun yaeOHOM paboThI 30 Axan 1.

O01mas Tpy10eMKOCTb 1M CHUIITHHBI 6 216
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,67 80
Jlexuuu 0,89 32
ITpaktrueckue 3ansatus (113) 0,89 32
JlabopaTtopusie paboTs (JIP) 0,89 32
CamocrosiTesibHas pa6oTa 2,33 84
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,33 84
Bua konTpoJs:

IK3aMeH 1 36
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4
[ToaroToBKa K SK3aMEHY 0,99 35,6

B Sti0dt ha6 7 cemecTp
U1 yueOHO# paboThI 3E Actp. 1

O01as TpyA10eMKOCTb 1N CIUTNTHHBI 6 162
KontakTHasi padoTa — ayAuTOPHBIE 3aHATHSI: 2,22 60
Jlekuun 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
JlaGopaTtopusie paboTs (JIP) 0,89 24
CamocrosiTeJibHAas pa6oTa 2,33 63
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 2,33 63
Bua konTpoJs:

IK3aMeH 1 27
KonTakTHas paboTa — MPOMEKYTOUHASI ATTECTALIMSI 0,01 0,3
[ToaroToBKa K dK3aMeHY 0,99 26,7

AHHOTanus padoyeil mporpaMMe AUCHUIINHBI
«CucreMbl ynpaBJieHHs] XMMHKO-TEXHOJOTHYECKUMH MPOLECCAMM»

1. Ieab AMCHUIIMHBI — 1aTh 0a30Bble 3HAHMS 110 TEOPUU CUCTEM YIIPaBJIEHUS XUMUKO-
texHojornueckumi npoueccamu (CY XTII), npuBuTh HaBbIKM U yMeHUS aHanu3a cBoiictB XTII,
KaK OOBEKTOB YIpaBJIE€HUs U MPAKTUYECKOTO MPUMEHEHUS] TEXHUUYECKUX CPE/ICTB YIPaBIICHUS.

2. B pe3yabraTre wu3y4YeHUsl IUCHMILUIMHBI oOydawmmiics 1Mo mnporpaMmme
CIeLHATUTETA JOJIKEeH:

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:
— CIIOCOOHOCTBIO HCIIOJIb30BAaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE W WH)KEHEpHBIE
3HaHMS IS PELICHUS 3a/1a4 CBoei mpodeccronanbHoit aesrensHocTr (OITK-1);

3nams:

— OCHOBHBIE MIOHATHUS TEOPUU YIIPABIICHUS;

— CTaTWYecKHe U TMHAMHYECKHE XapaKTepPUCTUKH OOBEKTOB yIIpaBIICHHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHuecKOro ynpasieHus (CAY) 1 3aK0HBI PETyJIUpOBaHuUs;

— tunosele CAY B XMMHUYECKOH IIPOMBIIUIEHHOCTH;

— METOJIbI M CPEICTBA N3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKUX [1apaMETPOB;

— ycroiuuBocth CAY;

— OCHOBHBIE NOHATHSA O HenuHEWHbIX CAY, perlelHBIX CHCTeMax, JIOTMYECKHUX aJTOPUTMAX
yIPpaBIEHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPaBJICHHUS,
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Ymems:

— OIpeneNsiTh OCHOBHBIE CTAaTHYECKWE W JAMHAMHUYECKHE XapaKTePUCTUKH OOBEKTOB
YIIPaBJICHUS;

— BBIOMpaTh pallMOHAIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTro Mpoliecca;

— oleHuBaTh yctounBocTh CAY;

— BBIOMpaATh KOHKPETHBIE THIBI IPHOOPOB [yt quarHocTuky X TII.

Braoemy:

— METOJaMU TEOPUU ABTOMATHUYECKOIO pPEryjJupoOBaHUs, OPraHU3allUM U pacdyé€ra CHUCTEM
ONTUMAJILHOTO YIPABIEHUS MPOLECCAMHA XMMHYECKON TEXHOJIOTUHU.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Pazgen 1. OcHOBHbIC TIOHATHS YNPABJCHUS XHMHKO-TEXHOJIOTHYECKHMH
npoueccaMu.

3HaueHue aBTOMAaTHYECKOTO YIPABJIEHUS [UIsl PA3BUTUS XUMUYECKON MPOMBIIUICHHOCTH.
OcoOeHHOCTH  yIpaBIEHUS XUMHUYECKUM NPEIUIPUIATHEM M  XUMHUKO-TEXHOJIOTMYECKUM
nporeccoM. TeXHHUKO-3KOHOMUYECKUH 3¢ (eKkT BHEAPEHHs aBTOMAaTU3MPOBAHHBIX CHCTEM
yrnpaBineHusi. Pomp cucteM ympaBieHus B oOecneueHHMH 0e30MacHOCTH XMMHUYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpYyXkarolien cpeasl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NpPUHLUIBL ynpasieHus. Kiaccudukanus cucTeM ynpaBieHUs
®ynkuuroHanbHas cTpykrypa CAY. [Tokaszarenu kauecTBa yrnpaBiIeHHUs.

Pa3nes 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHHS.

Maremaruueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
orepanoHHOro ucuncienus st aHanu3a CAY. Tunosble fuHamMuueckue 3BeHbsl. BpeMmeHHbIe
U YaCTOTHBIE XapaKTEPUCTHKH. OKBHUBAJICHTHblE NpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
YcroitunBocth auHEHHBIX CAY ¢ oOpaTHO# cBs3bio. Kitaccudukays 1 OCHOBHBIE CBOMCTBa
00BEKTOB yIpaBiieHHs. MeToabl oIpeneseHus] CBOMCTB 00BeKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PETYIUPOBaHUA. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceted. Lludpossie
U poOacTHbIE CHUCTEMbl YIpaBieHHs. BbpIOOp 3akoHa peryaupoBaHUS M ONpeeTIeHHE
ONTHUMAJIbHBIX IIAPAMETPOB HACTPOMKHU ITPOMBILIEHHBIX PETYJIATOPOB.

Pa3znesn 3. U3MepeHHe TEXHOJIOTHYECKHX NMAPAMETPOB XMMHMKO-TEXHOJOTHYECKOI0
npouecca.

I'ocynapcTBeHHass cucTeMa HPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3allMH.
OcHoOBHBIE TEpMHUHBI M oOmpeneiaeHuss Merpojoruun. Meroasl u3Mepenuil. Cpencrtsa
WU3MEPUTEIIBHOM TEXHUKM, HMX CTaTHYECKHME U JWHAMHuYecKkne cBoiictBa. [lorpemmnocTu
n3mepennit. CriocoOwl nepeaun uHGopManuu Ha pacctosHue. OpraHuzanus TUCTAHIIMOHHON
nuarHoctuku  XTII.  M3mMepeHne OCHOBHBIX TEXHOJIOTMYECKMX IapaMETpPOB: JIaBIICHHUS,
TEMIIEpaTyphl, pacxo/a U KOJHMYECTBA, YPOBHSA XKUIAKOCTH M CHIIYYHMX MAaTEPHAIIOB, COCTAaBA U
(U3UKO-XMMUYECKHX CBOMCTB BEIECTB.

Paznen 4. OcHOBbI NpPOEKTHPOBAHWS ABTOMATHYECKHUX CHCTEM YIpaBJIeHUS

XHMHUKO-TEXHOJIOTHYeCKHMHU MPOLECCAMH.
OcoOennoctu ynpaieHuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTUYECKUX IapaMeTpOB:
pacxona, AaBieHMs, Temmeparypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHbIE
Pa3HOBUJAHOCTH YIPABIIIOUIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACYET MCIOJHUTEIBHBIX
MEXaHU3MOB U PETYIMPYIOMUX opraHoB. OpopmiieHre MPOEKTHOTO 33aHus Ha aBTOMATU3aLUI0
TEXHOJIOTHYECKOro mporecca. Beioop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsieMbIX TapaMeTpoOB U
yIpaBiAommx Bo3aedcTBUid. CTaHZapThl M YCJIOBHBIE 00O03HAUYEHUS JUIS TEXHOJOTMUYECKHX
cxeM. OcHoBHble cBeaenust 00 ACY TII B xumuueckoit npomeiieHHocTd. [Tpumepsr ACY TII
B XMMUYECKOW NMPOMBINUIEHHOCTH. OCHOBHBIE BBIBOABI 110 Kypcy. COBpEMEHHBIE TEHACHLIUN B
pazsutuu CY XTI

1. O0bém yueOHOH TUCHHUNIMHBI
2.

Bun yue6HO# paboTh 8 cemecTp
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3E Axan. 4.

Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 5 180
KonTakTHas padoTa — ayIMTOPHBIE 3aHITHS: 1,33 48
Jlexnun 0,443 16
[TpakTuueckue 3arsitus (I13) 0,443 16
JlabopaTtopusie padoTs (JIP) 0,443 16
CamocTrosiTejibHas padoTa 2,67 96
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 2,67 96
Bua konTposs:

IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIIHS 0,01 0,4
[ToaroToBKa K SK3aMEHY 0,99 35,6

Bun yuebHo# paboTh 8 cemectp
3E Actp. 4.

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlekuun 0,443 12
[Tpaktnueckue 3anstus (113) 0,443 12
JlaboparopHsie paboTsl (JIP) 0,443 12
CamocrosiTesbHasi padoTa 2,67 72
CamocCTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 2,67 72
Bujx koHTpOJIS:

K3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 0,01 0,3
IToaroToBKa K 3K3aMEHY 0,99 26,7

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILIMHBI
«OCHOBBI s11epHOI (PU3UKHU U T03UMETPHN»

1. Heasr aucuumauubl — cHOpMHUPOBATH Y OOYHArONIMXCS OOIIME TPEICTABICHUS O
CBOICTBaX aTOMHOTO fJIpa U MOHU3UPYIOLIUX M3Iy4YEHUH, 1aTh OCHOBHBIE CBEJCHUS O 3aKOHAX,
YIOPaBISIOUUX CIOHTAaHHBIMU PaJMOAKTUBHBIMU MPEBPAIICHUSIMH, SACPHBIMU pEaKLUUsSIMHU, a
TaK)K€ MPOLECCAMM, IMPOUCXOANIMMH IPH MPOXOKIECHUU HOHU3HUPYIOIIErO U3JIy4eHUs saep
yepes3 BELECTBO.

2. B pe3yabraTe wu3ydYeHUsl IMCHMILUIMHBI oOydawummiicas 10 mporpaMmme
CIelNATUTeTa JOJI/KEeH:

Obnadoams CIEeAYIOIUMU KOMIIETSHIIUSAMU:

- CIIOCOOHOCTBIO NPEJICTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LEJIOCTHOW CHCTEMBI
€CTeCTBEHHOHAYYHbIX M MaTeMaTHYECKUX 3HAHWH, OPUEHTHUPOBATHCS B IIEHHOCTAX OBITHS,
®u3HHU, KynbTypbl (OK-1);

- CIIOCOOHOCTBIO K OOOOIIEHUIO, aHalU3y, BOCHPUATHIO MH(POPMALMHU, MOCTAHOBKE LEIU U
BeIOOpY TyTeit ee mocTmkerus (OK-4);

- IOHMMAaHUEM POJIM OXpaHbl OKPYKAIOUIEH Cpebl U PallMOHAIIBHOTO IPUPOIOIIOIB30BAHUS IS
pas3Butus u coxpaneHus ruBmimnsaiun (OK-13).

- CIIOCOOHOCTBIO MCIIOJIB30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAYYHbIE U UHKEHEPHbIE 3HAHUS
JUTSL pellieHns 3a/1a4 CBoel npodeccuonansHoi aesrensHoctr (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHATBHO MCIOJIB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHAJIUTHYECKOoe 000pyI0BaHUE, CIIOCOOEH K MPOBEAEHUIO HAYYHOI'O HCCIEIOBAHUS U aHATU3Y
NOJTYYEHHBIX TIPH ero mpoBeaeHny pe3ynbratoB (OITK-2).

- CIOCOOHOCTHhIO NPUHHUMATh KOHKPETHOE TEXHHUYECKOE pELIEHHE C Y4YeTOM OXpaHbl Tpy[a,
paaraMoHHON 0€30MacHOCTH U OXpaHbl okpyxaromei cpenst (ITK-4);
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- CIIOCOOHOCTBIO MPOBOAUTH PAAHUOMETPUUYECKUE U JO3UMETPUUYECKHE U3MEPEHUsI U KOPPEKTHO
oOpabatbIBaTh SKCniepuMeHTa bHbIe qaHHbie ([TK-6);
- CIOCOOHOCTBIO OLEHUBATh IMOJIy4aeMyI0 103y 3a CUET BHEIIHEro U BHYTPEHHEro OOIydYeHHs
(IIK-7);
- TOTOBHOCTBIO HCIIOJNIb30BaTh JICHCTBYIOIIME HOpPMAaTHUBHBIE JOKYMEHThI B 00JacTH
panuanoHHOu u siaepHoit 6e3onacHocth (ITK-8).
3namo:
—  NOpsSAKU PU3NYECKUX BEJTUYUH B SJEPHOIN (PU3UKE U JO3UMETPUH,
— OCHOBHBIC TPUHIIUIBI U 3aKOHBI SICPHON (PH3UKK W TO3UMETPHUH, OCHOBHBIC (hHM3MUCCKHE
aTOMHO-sIJIEpHbIE SIBJICHHSI, METO/Ibl HAOIIOACHUS U SKCIIEPUMEHTAaJIbHbIEC UCCIICIOBAHNUS;
— TpaHUIbl IPUMEHUMOCTU (PU3HUECKUX MOJIENIeH aTOMa U aTOMHOTO sIJIpa.
— MPUHIUIBI 1 OCHOBHBIE HOPMBI PaHAIlMOHHON 0€30MacHOCTH;
Ymemo:
—  HCTOJIKOBATh CMBICI (DU3MUYECKUX BEIIMYUH U MOHITHHA, HOPMYITHUPOBATH OCHOBHBIE
MOJIOXKEHHUS AIEPHOM (PU3UKH; UCIIOJIb30BATh MAaTEMAaTHUECKUN annapar;
—  TOJB30BAThCS €IUHUIIAMH U3MEPEeHUs (PU3NUECKUX BEIUYUH, IPUHATHIMU B SIEPHOM
¢bu3nKe M 103UMETPHH,
—  HCIIOJN30BaTh Pa3IMYHBIC METOJIUKH MPOBEACHUS (PU3MUCCKUX U3MEPECHHI U 00pabOTKH
IKCIIEPUMEHTAILHBIX JTAHHBIX;
—  (opMyIUpPOBAThH BHIBOJIBI 11O pe3yJIbTaTaM (U3HUECKUX IKCIICPUMEHTOB;
peliaTh CTaHAapTHBIE 337a4d U 337a4d OBBIIICHHON TPYIHOCTH. |
Braoemy:
METOJIaMHU TIPOBEJICHUSI PAAUOMETPUICCKUX M JO3MMETPHUYCCKUX W3MEPEHUH W HaBBIKAMU
KOPPEKTHOI 00pabOTKH UX Pe3ybTaTOB.
3. KpaTkoe conep:kaHue JUCHUILINHBI
BBenenne. [Ipeamer saepuoit gusuku. Kpatkue ucropuyeckue cBeieHUd. 3agaud U
MECTO Kypca B TOJTOTOBKE HHXEHEPOB B O0JACTH XMMHYECKOH TEXHOJOTHH MaTepUAIOB
COBPEMEHHOU SHEPreTUKHU.

Pazgea 1. Sinepuas pusuka

1.1. CraTuyeckue cBOWCTBA aTOMHOI0 SI/pa

HcTtopusi OoTKpbITHSI aTOMHOTO sifpa. 3apsja sjapa U aTOMHbI Homep. Macca snapa u
maccoBoe uucio. M3orombl. OTkpbiTHE HEWTpoHA. lIpoTOHHO-HEWTpOHHas Teopus. Paszmepsl
anpa. PacctosHue u sHeprust B siiepHOd (u3uke. DHEprusi CBS3U sApa. SIAEpHbIE CUIIBL.
ITporonHO-HeWTpOHHAA auarpamma. KamnensHast moaens sapa. @opmyia Baiinzekkepa. YpoBHH
SHEpPruM HYKJIOHA B LIEHTpaJibHOM nose. CrninH-opbuTansHoe B3aumozeiicTeue. OqHoyacTUyHas
Monenb obonodek (OMO). Dueprus cummerpurn B OMO. CnuH M 4YETHOCTh OCHOBHBIX
cocrosiHull siiep B OMO. Ddodext cnapuanus. MarHuTHbIE MOMEHTHI Jiep. DIEKTPUUECKUN
KBaJJpYNOJIbHBII MOMEHT. PaBHOBeCHBIE ()OPMBI M BO30YXKAECHHBIE COCTOSIHUSA sifiep. BHyTpeHHs s
CTPYKTypa HYKJIOHOB, KBapKu. OJIEeMEHTapHble M (yHJaMeHTaldbHble 4YacTUIbl. JIENTOHBI
YersIpe BUAA CUIIOBBIX B3aUMOJAEHCTBUN U CTaHIapTHAS MOJEIIb.

1.2 PaanoakTuBHbIN pacnajg

CymHOCTh SBJIECHMSI PagUMOaKTHUBHOCTH. OCHOBHOM 3aKOH DPaJMOAKTUBHOIO pacnaja.
AxtuBHOCTh. CTaTUCTHUECKUH XapakTep paAvOaKTUBHOro pacrnajna. CHoXHBIM pacnai.
IlocnenoBarenpHble W MapajUIe/IbHBIE  PAJMOAKTHBHBIE IIpEeBpallleHus. PaauoakTUBHBIE
cemeirictBa. Pagnonyknuasl B npupone. AnepHas reoxponosorus. [IpoxoxaeHue anbda-gacTuil
yepe3 MOTEHIMAJbHBIN Oapbep U ckopocTh anbda-pacnana. [Ipasuno [eiirepa-Herrona. Tpu
BHja O6eta-pacnaga. Crnaboe B3anmozeiictBue u teopus Gepmu. Criektp 6era-uactuil. [IpaBuio
Capoxenra. PaspemienHsle M 3ampelieHHble  OeTa-mepexoisl. [ amMma-uziaydeHue sjep.
Knaccudpukanus ¢dotonoB. KackagHoe ucnmyckaHue ramMma-KBaHTOB. SnepHas H3oMepus.
BHyTpeHHsisi KOHBepcusi raMMa-kBaHTOB. D¢dext Méccbayspa. CrnoHTaHHOE JAeJeHUE Saep.
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Mexanusm nenenusi. COHTaHHO Aensiuuecs u3oMepbl. CBOMCTBA OCKOJIKOB JI€JIE€HUSI. ATOMHO-
MOJIEKYJISIPHBIE ITOCIIEACTBUS PaJUOAKTUBHOIO paclaja.

1.3. SinepHble peakuumn

Omnpenenenre M KIacCU(PUKAIMS SICPHBIX peakiuil. 3aKOHbI COXPAHEHUs MPH SIIEPHBIX
peakuusax. CeyeHue U BbIXOA AAEPHOU peakiuu. VickyccTBeHHast paauoakTUBHOCTh. [lomyuenue
pPaZlMOHYKIINJOB B SJIEPHBIX pEaKUUsAX. YPAaBHEHUE AKTUBALMM TOHKOM MHUIIEHH. MeXaHHU3Mbl
AEPHBIX pEaKIHil: COCTaBHOE sSAPO U TMpsMble mpouecchl. DOyHKIMH BO30YXKIACHUS.
Knaccugukanus neiitponoB. OCHOBHBIE BHIBI SACPHBIX peakuuii Ha HedTponax. CeueHue
o0pa3oBaHMs COCTaBHOIO Si/jpa B HEpe30HAHCHOU oOsactu PezonancHble MakcuMyMbl. CedeHue
B pe30HAHCHOU oOmactu u (opmynbl bpeiita—Burnepa. SlmepHple peaknuu Ha MPOTOHAX U
anb(a-yactunax. Peakuuu [eHTpOHOB Kak MpuMep MpsSMBIX MpoleccoB. Peakuuu mon
JecTBUEM  TSDKENBbIX  MOHOB.  TepmosimepHble  peaknuu. I[IpoGiema  ympaBisieMoro
TEPMOSIAEPHOrO cUHTE3a. [lepCreKTUBBI MCIOJIB30BAaHUSA TEPMOSAECPHOU 3Hepruu. McTouyHukH
SHEpPruu 3Be3J U HykjieocuHTe3 BO Bceenennoi. Kocmuueckue jiyun. @OTOSAEPHBIE PEAKLIUH.
I'opstune atombl. Dddext Crmmnapaa—Yanmepca.

1.4. SInepHblii peakTop. Y CKOPUTEIbHAS TEXHUKA

Jlenenne mnox JACHCTBUEM HEUTPOHOB: MCTOPUS OTKPBITUA. OHEPIrUs aKTHBALUU.
Pacnpenenenue sueprum aenenus. llenmnas peaxuus aeneHus saep. 3aMejIeHUE HEUTPOHOB.
I'eTeporeHHslil SAEPHBIA PEAKTOP HA TEIJIOBBIX HEHUTpPOHAx. YIpaBi€HUE LIEMHOW peaKUUEH.
Ponp 3anazgeiBaromux HeiltpoHoB Haxomenue mnpoaykroB aeneHus. OOydeHHOE siiepHOE
TOIIMBO. OCHOBHBIE THUIBI peakTOpoB. llepcrnexkTuBBl pa3BUTUSA SIEPHOM HSHEPIrEeTUKHU.
VYckoputenu 3apspKEHHBIX 4acTULl M O0IME NPUHLHUIBI MX PadOThl. DIEKTPOCTATHUECKUN
reHeparop. JIuneiHslii yckoputenb. LluknoTpon [lpyrue Tumbel yckoputened. YCKOpPUTENIH
AIIEKTPOHOB KaK UCTOYHHUKH (DOTOHOB BBICOKMX SHEPruid. ICTOUHUKN HEUTPOHOB.

Pa3znen 2. OcCHOBBI 103UMeETPUN

2.1. BzaumoaeiicTBHe HOHM3MPYIOLET0 M3JIY4YEeHHS € BelleCTBOM

B3auMopeiicTBue TsKENBIX 3apsKEHHBIX 4YacTUll € BewecTBoM. HWoHuzamms u
BO30Y)XJIEHHE aTOMOB W MOJeKyl. Kiaccuyeckass TEOpHs HOHHM3AIMOHHOTO TOPMOYKCHHS.
PenstuBuctckue »sddextst npu Topmoxkenun. Dopmyna bere-brmoxa u ee anamus.
Komnosunmonnslif 3akon bparra. Ynpyroe paccesnue Ha siapax. [IpoGer Tspkenoil 3apsbkeHHOM
yactuipl. CBA3b mpolera ¢ sHepruei. DdexTsl nepesapsaku. [lorepu sHeprum OcKoIKaMu
nenenns. OcoOEHHOCTH B3aMMOJEHCTBUS OBICTPBIX AJIEKTPOHOB M MO3UTPOHOB C BELIECTBOM.
HMoHM3allMOHHOE M paJlMallUOHHOE TOPMOJKEHHUE:  COIOCTABIEHUWE TIOTEPh  DHEPIHUU.
AHHUTHIIALMSA TO3UTPOHOB. [Ipober MOHOXpPOMAaTHYECKHX JJIEKTPOHOB M OeTa-yacTHII.
YepeHKkoBckoe H3NydeHHe. B3aummoneicTBue ramMma-kBaHTOB ¢ BewiecTBOM. DoTorddexr.
Opdext Komnrona. OOpa3oBaHue 3IEKTPOH-MO3UTPOHHBIX nap. Koapdumuent ocnadienus.
OKCIOHEHIMAJIBHBIN 3aKOH MOIVIOIIEHUS FaMMa-KBaHTOB.

2.2. JleTeKTOpbI 3aps:KeHHBIX H HEHTPAJIbHBIX YACTHIL

Paguomerpus m cnektpomerpus saepHOro usnydeHus. OCHOBHBIE XapaKTEPUCTUKH
JIETEKTOPOB ~ HMOHMU3UPYIOLIEr0  H3JIy4deHus.  ['a30Bble  MOHU3ALMOHHBIE  JIETEKTOPBI.
[TorynpoBoHUKOBBIE AeTEKTOPBl. CHUHTHUIUIALMOHHBIE IE€TEKTOPbl. UEpEHKOBCKUE CUETUYMKH.
TpekoBele pgerekTopsl. JlerekTopel HEWTpoHOB. IIpomecc perucTpanuyM 4YacTHI CUYETHOMU
yCTaHOBKOW. M3mepeHuss akTuBHOCTH. Merton coBnaaeHuil. OOmme XapaKkTepUCTHKH
CIIEKTPOMETPOB SIIEPHOTO U3NydeHus. Anbda-, 6eTa- 1 raMMa-CrieKTPOMETPHSI.

2.3. Jlo3umMeTpHs U paIMalMOHHAs 0€30NACHOCTh

OcHOBHBIE n03uMeTpuueckue BenuuuHbl. [lornomenHas no3a. Kepma. DnekTpoHHOE
paBHOBecHE. DKCIO3UIIMOHHAs 103a. MoutHocTh 103b1. JInHelHas nepenada s3Heprun. OiarodHe U
IUIOTHOCTh MoTOKa. [lormomenHas n03a 3apsokeHHbIX yacTul. Kepma (QOTOHHOrO M3mydeHUs.
Kepma 1 103a HEUTpOHHOTO M3ilydeHus. [IpuMeHeHne JETEKTOPOB HOHU3UPYIOLIETO U3ITyUEHUs
IpU peLIeHUH 3ajad ao3uMeTpun. buonornyeckue 3¢ dekTsl npu o0aydyeHUH. JKBUBAJICHTHAS
no3a. DddexTuBHas SKBUBaNIEHTHAas 103a. [IpuHIune! paguanuonHoi 6e3omacHocTi. KoMruteke
MEPOIIPUATHI IO 3aIIUTE YEJIOBEKa OT BPEIHOIO BO3JECUCTBUS MOHU3HPYIOIIMX H3ITYYEHUH.
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Kareropun unuu, mnozaseprarommxcss oOnydyeHuto. BHemHee M BHyTpeHHee OOJIydeHHE.
JlomycTUMBlE ¥ KOHTpPOJIbHBIE ypPOBHU oOnydeHus. Buemnsst nosumerpus. Hopwsr
paxualoHHON 0€30IacHOCTH.

Pa3nea 3. JlabopaTopHbIil NPAKTHKYM

3.1. 3HaKOMCTBO ¢ PAUOMETPUYECKOH annaparypoi

IIpoBepka mNpPaBUIBHOCTH pPabOTHI PaJIMOMETPUUYECKON ammaparypbl IO KpPUTEPHUIO
[Tupcona. Onpenenenue pa3peIarIero BpeMeHH paluoMETpa.

3.2. MeToabl onpeaeneHus1 AKTUBHOCTH

OTHocHTeNbHOE OmpezeseHHe OeTa-aKTUBHOCTH IOJYHPOBOJHUKOBBIMHU JIETEKTOPAMHU.
AbcomoTHOE ompeeneHne 6eTa-aKTUBHOCTU JIETEKTOPOM € (PUKCHPOBAHHBIM TEJICCHBIM YTJIOM.
AGcon0THOE OnpeieieHne aKTUBHOCTH METOA0M OeTa-raMMa-CoBIIaACHUH.

3.3. MeToab! HAeHTHPUKALNH PAANOHYKJIH/I0B

Omnpenenenue sHeprun anb(a-yacTuil Mo AJIUHe UX npodera B Bozayxe. MneHrudukanus
pPaIMOHYKJIMJOB TO BEpXHEW rpaHuie Oera-criekrpa. OmnpeneneHHe >HEPTUU raMMa-KBaHTOB
METO0M ociabiieHus. Anbda-cuekTpomMerpus. ['amma-crieKTpomMeTpus.

3.4. lo3umMeTpuyecKre H3MEpPeHNs U PaJHaAllMOHHbIH KOHTPOJIb

N3mepenue paauanuonHoro ¢ona. I[IpupogHas u TeXHOreHHast pailOAKTUBHOCTb.
M3mepenne ypoBHEHN 3arpsI3HEHHOCTH ITOBEPXHOCTEN PAIHOHYKIUAAMHU.

4. O0beM y4eOHOH TUCHHUIIMHBI

Bun yae6HO# paboThI Bcero CeMIeCTp
5 6
3E Axan. 3E Axan. 3E Axan.
4. 4. Y.
OO01mast TpPyA0€MKOCTh JTUCIUTLINHBI 11 396 6 216 5 180
KonTakTHas padoTa — ay1uTOpHbIE 444 160 1,77 64 2,67 96
3aHATHS:
Jlekuun 0,44 16 0,44 16
[IpakTHueckue 3aHATHs 1,33 48 1,33 48
JlaboparopHbie pabOTHI 2,67 96 2,67 96
CamocrosiTesibHas padora,: 5,56 200 3,23 116 2,33 84
[ToaroToBKa K 1aOOPaTOPHBIM paboTaM 83,8 - 83,8
CaMocCTOsATENbHOE N3YUYEHUE PA3/IETIOB 5,56 116 3,23 116 2.33
JIACIIUILTHHEI
KonTakTHas camocTosiTenbHas paboTa 0,2 0,2
Buabl KOHTpOJIA:
3auer +
IK3aMeH 1 36 1 36
KonTtaktHass pabora — TPOMEKYTOUHAsS
0,4 0,4
aTTecTanus 1 1
[ToaroToBKa K dK3aMeHY 35,6 35,6
Bua MTOroBoro KOHTpoJst JK3aMeH 3ager
Bun yae6HO# paboThI Bcero CeM‘eCTp
5 6
3E Acrtp. 3E Acrtp. 3E Acrtp.
q, q, q,
OO01mast TpyA0€MKOCTh JIUCITATIINHBI 11 297 6 162 5 180
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KonTakTHas padoTa — ayiuTOpHbBIE 4,44 120 1,77 48 2,67 72
3aAHATHS:
Jlexun 0,44 12 0,44 12
[IpakTrueckue 3aHATHS 1,33 36 1,33 36
JlaboparopHbie paboThI 2,67 72 2,67 72
CamocrosiTejibHas padoTa,: 5,56 150 3,23 87 2,33 63
[ToxroroBka K 1a00paTopHbIM paboTam 62.85 - 62,85
CaMocTosTenbHOS N3yUeHUE Pa3/IeioB 5,56 87 3,23 87 2.33
JIACIIUIUTHHBI
KonTakTHas camocrosiTenbHas paboTa 0,15 0,15
Buabl KoHTpOJISA:
3auer +
IK3aMeH 1 27 1 27
KonTaktHass pabora — TpOMEXKYTOUYHAsS
0,3 0,3
aTTecTalus 1 1
IToaroToBKa K 3K3aMeHY 26,7 26,7
By MTOroBOro KOHTpOJIst JK3aMeH 3auer

AHHOTauus padoyeii mporpaMMsbl JUCIUNLIMHBI
«PanmoxumMus»
1. Hesb AMCUMIIMHBI - U3YYCHHE OCOOCHHOCTEH MOBEICHHS PAAHOAKTHBHBIX H30TOIOB

B YJIbTpaMaJIbIX KOHIICHTPALUSAX B PAaCTBOpPE, ra3e M TBEPAOH (a3e, paclpeieCHUs] HX MEKIY

dazamm B mpoleccax COOCAXKACHHS, aacopOlMH, HOHHOTO M HM30TOMHOrO OOMEHa,

JIEKTPOXMMHHU, a TaKKEe  BONPOCOB CHHTE3a MEYCHBIX COCAMHCHUH M MPUMCHCHHS

PaZlMOAKTHBHBIX M30TOIOB B HAYKE, TPOMBIIIIIEHHOCTH U MEIUIIIHE.

2. B pe3yabraTe wu3y4YeHUsi IHCHUILUIMHBI oOydawmmiics 1m0 mporpaMmme

CIeHHATUTETA T0JIKEH:

Obnadoams CIeAyOIUMU KOMIIETEHIIUAMU:

—  CHoCOOHOCTBIO K OOOOINEHUIO, aHAIM3y, BOCIPHITHIO MH(OpPMAIMH, MOCTAHOBKE IICIU U
BbIOOpY TyTel ee mocTkeHus (OK-4);

— TIOHMMaHHEM POJIM OXpaHbl OKPYKAIOMIEH CPEIbl U PAlMOHAIFHOTO MPUPOAONIOIB30BAHUS U
ISl pa3BUTHS U coxpaHeHust mumiu3anuu (OK-13).

— CcHocoOHOCTBIO NPOGECCHOHATBHO HCIIONB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHATTMTHYECKOE 00O0PYZOBaHME, CIIOCOOHOCTh K TPOBENEHUIO HAYYHOT'O HCCIECIOBAHUS M
aHAIIN3Y MOJYYEHHBIX MPU ero nposeaeHnn pe3ynbraros (OITK-2).

— cnocoOHOCThIO  o0ecreynTh Oe30macHoe MpoBeAeHHEe padoThl € MCIOJIb30BAaHHEM
pPallMOAKTUBHBIX BEIIECTB B OTKPHITOM BHJE W OIICHHWBATH IOJy4aeMyO0 /03y 3a CYeT
BHEIIHEro ¥ BHyTpeHHero ooayuenus (I1K-7);

—  CHoCOOHOCTh CAMOCTOSITETILHO BBIMOJIHATH MCCIIE0BAHMS C MCIIOJIb30BaHUEM COBPEMEHHOU
anmapaTypbl W METOJOB HCCIEIOBaHUS B 00JacTH OOBEKTOB MpPOo(dhecCHOHATBLHOM
NeSTeIbHOCTH, IPOBOAUTh KOPPEKTHYIO 00paOOTKy pe3ylbTaToB M YCTaHaBIMBATb
anexBaTHOCTh Mojienei (I[TK-10).

3nams.

— O0COOEHHOCTH TOBEJCHMS PAAMOHYKIHMJIOB B pacTBopax OOJBIIMX pa3BelEHHU, N30TOIHBIE,
cneurduyeckre U Hecnenupuyeckre HOCUTENU U 001aCTh UX PUMEHEHUS;

— O0COOEHHOCTH M 3aKOHOMEPHOCTH paclipe/ieIeHus] paluOaKTUBHBIX U30TONOB MEXIY (azamu
B TIPOIECCaX COOCAXKIEHUS, alCOPOLMU, HOHHOTO M M30TOITHOTO OOMEHa, DIIEKTPOXHMUH,
IKCTPAKIIHY;

— 0COOEHHOCTH pPeaKIMi U30TOMHOTO 0OMEHAa M BO3MOKHOCTH 00pa30BaHUs PaJHOKOIIIONIOB;

— TPUHIMIIBI CHMHTE3a MEYEHBIX COCJUHEHHWH W MPUMEHEHHs pPaJHOaKTUBHBIX H30TOIOB B
(U3UKO-XMMHUYECKHIX M PAIHOAHATATHICCKAX UCCIICIOBAHMSIX;

84




— mpaBwia paboOThl C OTKPBITHIMU PAJAMOAKTHUBHBIMH HCTOYHHKAMU B PaJMOXUMHUYECKOU
naboparopuu 3 Kiacca.
Ymemo:
— HCIOJB30BaTh METOJ PAJUOAKTUBHBIX MHIUKATOPOB, YMETh IOCTAaBUTH 3alady M IPOBECTU
pacueTsl He0OOX0IMMOM aKTUBHOCTH JJIsl PELLIEHUS 3a7a4 €CTECTBEHHbIX HayK;
— paccuuThBaTh KOA(M(UIMEHTHI paclpelesieHus] MPU COKPHCTALIM3AMU, HOHHOM OOMEHe
WIN )KUJKOCTHOM SKCTPAKLUHU U XapaKTEPUCTUKH IIPOLIECCOB HOHHOTO OOMEHa;
— IpeAoTBpaIlaTh aICOPOLUI0 PAJUOHYKINAO0B Ha MOBEPXHOCTH OCY bl U (PHIIBTPOB;
— TPaBWIBHO BBIOMpATh JETEKTOP H3IIyY€HHs, NPOBOAUTH PaJIUOMETPUUYECKHE HU3MEPEHUS U
Ha/JIeXKauM o0pa3oM 00pabaThIBaTh SKCIIEPUMEHTAIBHBIC TaHHEIC.
Braoemy:
— METOJaMHU BBIJIEJICHUS U PA3ACICHUS PAJUOHYKINI0B;
— METOJOM PaJlMOAaKTUBHBIX HHIMKATOPOB [l PELICHUS PaJUOaHAIMTUYECKUX 3a/1ay;
— MerojamMH 0e30MacHOro TMPOBEACHHS pPadOT C PAJUOHYKIUAAMU B OTKPBITOM BHIE B
naboparopuu 3 Kiacca.

3. KpaTkoe cojep:kaHue JMCHUTIHHBI

Pasnen 1. BBeaenme. Oco0eHHOCTH NOBeIeHHS PAJUOHYKJIHI0B B PacTBOpPax
0oJbIIMX  pa3BedeHMH B npoueccax COKPHCTAJUIN3ALMH, agcopouuu "
KOJIJIOM1000pa30BaHus

1.1 IloBeneHnue paguoHyKJ/JIMI0B B pacTBOpPax 00JbIINX pa3BeleHU

IloBeneHne pagvOHYKIUAOB B pacTBopax OosblmMx pa3BeaeHuil. Knaccugukanus
IPOIIECCOB COOCAXKACHUA. M30TOmHBIE, crenuduueckue W Hecnenupuyeckne HOCUTEIN H
00J1aCTH UX PUMEHEHHUSL.

1.2 OcHOBHBbIE 3aKOHOMEPHOCTH COKPHCTAIM3ALUA

N3omopduas u wuzonumopdHas cokpuctamzanus. OCHOBHbIE 3aKOHOMEPHOCTHU
cokpucrauinzauuu. Pacnipenenenue MukpokomnoHeHTa Mexay ¢azamu. Koncranra XionuHa.
Koaddumuent xpucramumzanuu D. JluHelHbI 1 morapudMUYECKUil 3aKOHBI paclpeIecHus,
YCIIOBHS COKpHUCTAUIM3aui. @DaKkTopbl, BIHMAONME HAa KOXPQPHUIMEHT KPUCTAJUIN3AIIUH.
OOpazoBaHue cMeIIaHHBIX KpucTauioB ['pumma. IloHstTue 00 aHOMalbHO CMEIIAHHBIX
KpUCTaJIax.

1.3 AncopOunoHHbIE TPOLECCHI B PATMOXUMHUH

Ancopbumsi Ha MOHHBIX KpucTtayuiax. IlepBuunas oOMeHHas ancopOuus. [lepBuunas
NOoTeHIMaIo0pasyrommas agcopOIus U BTOpUYHas oOMeHHas aacopOums. X 3aKOHOMEPHOCTH.
VYpaBHenue PatHepa u cienctBus u3 Hero. AzncopOuusi Ha CTeKiIe M OyMaXKHBIX (QHIIbTpax.
3HayeHUe aJCOPOLMOHHBIX SBJICHUH B paguoxumuu. IlpumeHeHue HecnerUpUUECKUX
HOcUTENeH. OKCIepUMEHTAIbHbIE  METOJbl  pa3sTpaHUYECHUsS  PA3IUYHBIX  MEXaHU3MOB
COOCaXKJICHUS.

1.4 Konsionnoo6pa3oBanue B paIMOXUMHUH.

VcTUHHBIE W TICEBJOKOJUIOMJBI. YCIOBUS HMX O0Opa3oBaHUs, CBOWHCTBA M METOJbI
WCCIJIEIOBAHMS: JUalln3, ynbTpaduiabTpauus, LeHTpu@yrupoBanue, 1updysus, paguorpadus u
zp.

Paznen 2. Oco0eHHOCTH MCNOJB30BAHUSA H30TONMHOr0 OOMeEHAa, JJIeKTPOXUMHUM,
xpomatorpadguu ¥ IKCTPAKINH B PAIMOXUMHUH

2.1 PoJib H30TONHOr0 00MeHa B PaJiHOXUMHUH

HUzotomueiii 0oOMeH. MexaHM3M H KHMHETHKAa HW30TOHNHOTO oOMeHa. MiaeanbHBIN
U30TOMHBII 0OMEH M €ro 3aKOHOMEPHOCTH. Posib H30TONMHOTr0 0OMEHa B paIMOXUMUH.

2.2 J1eKTpOXUMHUYECKHE 0COOEHHOCTH B PAAHOXUMHH

ONEKTPOXUMHYECKHE METObl BBIIEICHUS PAaAUOHYKIMI0B. Kpurtnueckuil moreHuuan
BBIIETICHUS] U METOJbl ero ompezaeneHus. I[IpuMenumocts ypaBHeHus HepHcra B pacTBopax
6onbmnx pasBenenuil. Teopust ["aiicunckoro. Mcnonabp3oBaHue 3IEKTPOXUMUYECKUX METOJIOB B
pazOXUMHUHU.

2.3 XpomaTtorpagusi ¥ IKCTPAKIHUS B PATHOXHMHHU
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Knaccudukanmst xpomarorpa@uieckux MPOIECCOB MO MexXaHW3MaM. AJICopOIroHHAs
xpomarorpadus paanoakTHBHBIX BemiecTB. MloHooOMeHHass xpomarorpadus. Knaccuduxanms
MOHUTOB U UX OCHOBHBIE (DU3MKO-XMMHYECKHE CBOWCTBA: OOMEHHAas €MKOCTb, MEXaHHWYecKas
IPOYHOCTh, XMMHUYECKass W paJUalMOHHAS YCTOWYMBOCTH, HaOyxaemMocTh W Jp. Kunermka
HMOHHOro obmeHa. OmnpenesieHue NOJHOM OOMEHHONW €MKOCTH pPagMOXUMHUYECKUM METOJIOM.
PaBHoBecue mnpu wnoHHOM oOMeHe. CeneKTUBHOCTb HOHUTOB. M3oTepmbl copOuuu u
xpomarorpaduyeckre 30HbI. OIIOGHTHBIH METOA HOHOOOMEHHOW Xpomarorpaduu, ero
3aKOHOMEPHOCTH. BrITecHUTENbHBIM MeTOH. [IprMeHeHne MOHOOOMEHHOW XpomaTtorpaduu B
pazTuOXUMHH.

OKCTpakliys, OCHOBHbIE IOHATHS M ompezaeneHus. M3orepma 3KCTpakuMM M 3aKOH
beprno-HepHcra. «®usnueckoe» pacnpeneneHue. Knaccudukanus cucreM ¢ XUMHYECKUM
B3aMMOJIEMCTBUEM. OKCTPAKIUs HEUTpajibHBIMU OpraHMYECKUMHU BeliecTBamu. OOpa3oBaHue
KOOPJIMHAIIMOHHBIX COeqUHEeHul (conbBaToB). KoHcTanTa skcrparupoBanusa. OmnpenerneHue
COCTaBa »HKCTPAarupyeMbIX COeAUWHEHUU. [MApaTHO-CONMBBATHBIA MEXaHU3M. OKCTPAKIUs
OPraHMYECKHMH OCHOBAHMSMM M MX COJSIMHA. KOHCTaHTBI OSKCTparupoBaHUsA: W3BJICUCHUE
KHUCIIOT, AHUOHHBIH OOMEH, JKCTPAKIUs METAUIOB. BiMsHHE BbIcaMBaTeNel. DKCTpaKIus
OpPraHMYECKUMHU KUCJIOTaMHU U UX COJAMU. THIBI SKCTpareHToB. Peakuus skcTparuposBanus, pH
nonyBblaesieHusd.  IIpuMeHeHue  SKcTpakuud B paguoxuMmuu.  PacnpenenurenbHas
xpomarorpadus. Meroipl 3akperieHus Gasbl. JJocTOMHCTBA U HETOCTATKU.

Pa3znea 3. OcHOBBI MeTOa «MeYeHbIX» ATOMOB U NPHMMEHeHHe PAJMOHYKJIHI0B B
HCCJICJOBAHUAX

OO0mue moJIOKEHHUS METO/a «MEYEHbIX» aToMOB. [IpuMeHeHue paAuOHYKIWJOB B
KayecTBE «MEUYEHBIX» aTOMOB. BbIOOp H30TONOB, MX paJMOXUMHUYECKas YHCTOTA, pacueT
HE00X0UMON aKTUBHOCTH. CUHTE3 MEUEHBIX COCMHEHUM.

Paguoananutuueckue METOABI: PaJIMOAKTUBALMOHHBIN aHAIU3, U30TOIIHOE Pa3BEACHHUE,
paavoMeTpuyecKas KOPpPEKTUPOBKA, paJuOMETpUdeckoe TUTpoBaHue. MX 1gocTomHCTBA U
HenocTaTku. [IpumeHenue cyOCTEXMOMETPUYECKOTO BbIIECIEHHS.

[Ipumenenue painoOHYKINIOB B PU3UKO-XUMUYECKUX UCCIIEIOBAHUAX.

Pasnen 4. JlabopaTopHbIN NPAKTUKYM

JIabopaTOpHBIM MPaKTUKyM CIYKUT JJI 3aKpEIUIeHUs 3HaHUM, MOJIyYEHHBIX MpU
M3Y4YEHUU Pa3aenoB 1-3 TUCHUILTUHEIL.

4. O6beM yueOHOI TUCIUIIHHBI

Buj yueOHoi1 padoThI Bcero Cemectp
3E | Axkan. 5 6
q 3E Axan. 1| 3E AKkagn.
q

O0mas TpyA0eMKOCTb 1M CHUTILTTHHBI 9 324 3 108 6 216
KontaktHass pabdora — AyaurtopHble | 3,56 128 0,89 32 2,67 96
3aHATHS:
Jlexmun: 0,44 16 0,44 16 - -
[IpakTUueckue 3aHATUS 0,44 16 0,44 16 - -
JlaboparopHbIe pabOTHI 2,66 96 - - 2,66 96
CamocrosiTeibHas padoTa: 5,44 196 2,11 76 3,33 120
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 30 30 -
[ToaroToBka K 1a00paTopHbIM paboTam 70 - 70
CaMocTosTeIbHOEe HW3yYeHHe pazjaeiioB | 5,44 2,11 3,33

45,6 49,8
JIMCIIUTUTHHEI 95,4
KoHnTakTHas camocTosTeNbHas padoTa 0,6 0,4 0,2
Buabl KOHTpOJIA: 3adeT ¢ OLEHKOM 3ader
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Bcero CemecTtp
Buj yueoHoii pa6oThi 3E | Acrp. 5 6
q 3E |Actp. 4| 3E | Actp.

q
OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 9 243 3 81 6 162
KonrakTHass pabdora — AyauTOpHBbIE 3.56 96 0,89 24 267 72
3aHATHSA:
Jlexuuu: 0,44 12 0,44 12 - -
[IpakTrueckue 3aHATHS 0,44 12 0,44 12 - -
JlaboparopHbie paboThI 2,66 72 - - 2,66 72
CamocrosiTe/ibHas padoTa: 5,44 147 2,11 57 3,33 90
IToaroroBka K KOHTPOJIBHBIM paboTam 22 22 -
[ToxroroBka K Ja00paTopHbIM paboTam 52,5 - 52,5
CamocrosTenbHOe HW3ydeHHe paszzuenoB | 5,44 7155 | 211 34.9 3,33 373
JIACLIUTUTUHBI : ' ’
KoHTakTHas camocTosiTellbHast paboTa 1,45 0,3 0,15
Buabl KOHTpOJIS: 3ader ¢ OLEHKOM 3ager

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«PHU3NKO-XHUMHYECKHEe METOAbI AaHAJIHU32»

1. Heap AUCHUILUIMHBI — CO3/IaHUE y OOyYaIOIIUXCS TeOopeTudeckoil 0a3bl 3HAHHM O
COBPEMEHHBIX MeTOAaX (PU3UKO-XMMHUYECKOTO HCCIICIOBAHUS W aHAIM3a I TMOCIEIYIOIIETO
pellleHrsT KOHKPETHBIX HAyYHBIX M MPAKTUYECKUX 3a]ad, CBA3AHHBIX C MPOBEICHHEM HAy4dHO-
MCCJIEIOBATENICKOM W MPOU3BOJCTBEHHO-TEXHOJIOTMYECKON  JIESITEIIbHOCTH B oOyacTtu
KOHTpPOJISI 32 COBPEMEHHBIMU MPOIECCAMU IOJIYyYCHUS MaTEpHUajioB SIIEPHOTO U HESJAEPHOTO
Ha3HAYCHHUS.

2. B pe3yabrare wu3yyeHHs [MCUHUILIMHBI O0y4YawuIuiicsi MO mporpamme
CHenUATUTETA T0JIKEH:
061a0ams CIEAYIOIUMU KOMIIETSHIIUSAMU:

—  CIOCOOHOCTBIO HCIIOJIB30BaTh MaTeMaTUYeCKHUe, €CTECTBEHHOHAYYHbIE W WH)KEHEpHbBIC
3HAHMS JJIsl PELICHUS 3a/1au cBoei npodeccronanbHoi aestensHocTu (OITK-1);

—  CHOCOOHOCTBIO TMPO(ECCHOHATBPHO HCIOJB30BaTh COBPEMEHHOE TEXHOJOTUYECKOe U
aHAJIMTUYECKOE O00OpYIOBaHUE, CIOCOOHOCTHIO K MPOBEACHHUIO HAYYHOTO HCCIEIOBAHUS U
aHaJIM3y MOJYYCHHBIX TIPH €ro mpoBeaeHuu pe3yastatoB (OITK-2);

—  CHOCOOHOCTBIO aHAJTU3UPOBATH TEXHOJOTUYECKUM MPOIIECC, BBISABIATH €r0 HEIOCTAaTKU W
pa3pabaThIiBaTh MEPONIPUATHS 110 ero coBepieHcTBoBanuio (ITK-3).

Buame:

— OCHOBHBIE BO3MOKHOCTH B TMOJY4YEHHH HHPOpPMAIMH O CTPYKTypE U COCTaBe BEIIeCTBa MPHU

MCIIONIb30BAaHUH PA3NUYHBIX (PU3UKO-XUMUYECKUX METOJIOB aHAIN3a,

(U3UKO-XMMHUYECKHE OCHOBBI COBPEMEHHBIX METOJ/IOB aHAIIN3a,

— OCHOBHBIE METPOJOTHYECKHE XapPaKTEPUCTUKHU PA3TUYHBIX (U3UKO-XUMHUUYECKUX METOJIOB
aHaIn3a;

— TOCTEAOBATEebHOCTh OIEpalii TpH TOATOTOBKE TPOOBI JUIsi TPOBEACHHS aHAW3a,
obecrieunBaroIias ee MpeICTaBUTEIIbHOCTh

Ymems:

— paccuuThIBaTh Mpeaen OOHAPYKEHHs BEIEeCTBA B aHAIM3UPYEMOM OOBEKTE IO 3aJaHHBIM

pe3ynbpTaTaM MPOBEICHHBIX XOJIOCThIX SKCIIEPUMEHTOB;
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— HaxoIUTb B pe3yJbTaTax AaHAJUTUYECKHX OINpPEJEIECHUN CHCTEMAaTHYeCKHe OIIMOKH H
IpOMaxy;

— BbIOpaTh ONTUMAIBHBIM METOJ aHaJIW3a B 3aBUCUMOCTH OT 3aJaud aHAIUTHYECKOIO
OIIpe/ieIICHUS;

— paccuuTaTh HEOOXOAMMBIE MapaMmeTpbl s IOJIydeHHs HeOoOXOAMMOIO aHAIUTHYECKOTO
CHTHAJIa Ha OCHOBE 3HAHUS (PU3NKO-XUMHUYECKHUX OCHOB METO/Ia aHAIIN3A.

Braoemy:

— METOJlaMU  CTaTHUCTMYECKOH OLIEHKM JOCTOBEPHOCTU  IIOJYYEHHBIX pe3yJIbTaToB
AHAINTUYECKOTO ONPEIEICHNs KOHLIEHTPALUU BEIIECTBA;

— PpacyeTHBIMH METOAaMU OOpabOTKH BEIWYMHBI aHAJUTHUYECKOTO CHUTHAJA, MOJYYEHHOTO B
(GU3MKO-XMMUUYECKOM METOAE aHajliu3a, M HOJy4YeHUs LeleBod HHpopManuu o
KOHLIEHTPALIMU OIPEIEISEMOIO BELIECTBA,

— 3HAHWSIMHU O COJIep’KaHUU MH(POPMALIUU O CTPYKTYpPE BEIIECTBA IPU MCII0JIb30BAaHUH JAHHOTO
(U3UKO-XMMHYECKOT'O METO/1a aHAJN3A.

3. KpaTkoe conepsxaHue Iy CHUILIMHBI:

Beegenme. Ilpenmver u 3amaun gucuuiuinHbel. OnpeneneHuss aHAIMTUYECKOM XMMHUU U
XUMHMUYECKOTO aHanu3a. Buuapl aHaiM3a: KauyeCTBEHHBINM, KOJUYECTBEHHBIM, W30TOIHBIM,
DJIEMEHTHBIN, (QYHKIIMOHAJIBHBINA, MOJICKYISIPHBIN, BelmleCTBeHHBIH. Kitaccupukanusi 4ucToThI
BELIECTB: «4», «YAA», «XU», «OUB», «BUBY». Pasinune MexXay «04B» U «BUYB).

Paznes 1. [lopsaiok npoBeeHUs1 AHAIHN3A M €r0 MeTPOJIOTHYECKHe XapaKTePUCTHKHU

1.1. Merposiornyeckue XapakTepuCTUKU METOI0B aHaIM3a

DneMEeHTbl MaTeMaTH4YeCKOW CTAaTUCTUKU: THUIIBl paclpeiesieHus ClydyallHbIX BEJIMYMH,
pacnpenenenus ['aycca u Ilyaccona, nosepurenbHas BEPOATHOCTD, JOBEPUTEIbHBI UHTEPBA,

KBaJpaTHYHBIA 3aKoH pacrpocTpaHenus omuOok. Kpurepun Creromenta u Pumepa. Q-

kputepuil. [Ipenen obHapyxeHus (aOCOMOTHBIN, OTHOCUTENBHBIN). UyBCTBUTEIBHOCTh METO/A

aHaiM3a. Bocmpous3BoguMocTh W TOYHOCTh (IpaBWIBHOCTH). OmpezeneHue MpoMaxoB.

CpaBHeHuE NaHHBIX, OJIYYCHHBIX B HE3aBUCUMBIX U3MEPEHUSX.

1.2. IlpeaBaputenbHas MOArOTOBKA MPOO JUIS TPOBEICHUS aHAIH3a

[TocnenoBarenbHOCTh oONepauuii MpU MpoBeAeHUH JitoOoro aHamuza. OTOop mpoo.
[TonsiTMs mTpenCcTaBUTENHHOM, TEHEpalbHOM, Ja0OpaTOpHON W  aHAJIU3UPYEMOM TMPOOBI.
OcobenHoctn orOOpa mpoO HEOJHOPOAHBIX TBEPABIX BELIECTB. 3aBUCHUMOCTb MAacChl
MPEACTaBUTENHLHOM TPOOBI TBEPAOrO BelecTBa OT pa3mepa uactuil. Dopmyna Puuepnca-
Yeyuora. [Tonxoa K BEIOOPY COOTHOLIEHMSI MEXIY YUCIOM aHAJTU3UPYEMbIX TBEpAbIX MpoO U
YHUCIIOM MapajuleNIbHBIX HM3MepeHui naHHOW npoObl. BekpeiTue TBepabix mpod. CenekTHUBHOE
BCKpbITHE. MHAMBHAyallbHBIE M TPYNIOBBIE METOABI KOHIIEHTPUPOBAHUS MHUKPOIPUMECEH,
abCcoI0THOE u OTHOCHUTEJIbHOE KOHIICHTPUPOBAHHUE. XapaKTepuCTUKU MeToa
KOHIICHTPUPOBAaHUSI — CTENEeHb M3BJIEYEHUS U CTeneHb oOorameHus. dusndeckue, (HU3MKO-
XUMHYECKME M XHMHUYECKHE METOJbl KOHILIEHTPUPOBAHUS. OKCTpakUus, JUCTUIUISLIMS,
pekTuduKanys, cyonuManys, HanpaBieHHAs KPUCTAUIM3alMsl, HOHHbIM OOMEH, OCaXJIeHue U
CO-OCaXKJEHHE KaK METO/bl KOHLIEHTPUPOBaHMsI, 00JIACTH UX MPUMEHEHUSI.

Pa3nesn 2. Macc-cnekTpomMerpus.

2.1. Onpenenenne Macc-CISKTPOMETPHH U KJIaCCH(HKAINS TPUOOPOB

IlonsTue Macc-CIIEKTPOMETPUH, 0J0K-cxeMa u KJaccuukanus Mmacc-
CHEKTPOMETPUUECKUX MPUOOPOB (CTaTUYECKHE W JWHAMUYECKHE, XMMHYECKHE M H30TOIHBIE,
Macc-CIEeKTPOCKOIBI, CIIEKTPOrpadbl U CIIEKTPOMETPHI).

2.2. B3auMojieficTBHe 3apsDKEHHBIX YaCTHUIL C AIEKTPHYECKUMH U MATHUTHBIMA TIOJISIMH .

IloBeneHne 3apsKEHHBIX YACTHI] B 3JIEKTPUUYECKMX M MArHUTHBIX IOJAX: NPOJOJIBHOE U

MOTIEPEYHOE 3JIEKTPOCTATHUECKOE I0JIe, MPOJIOJIbHOE U TOIMEPEYHOE OJIHOPOAHOE MarHUTHOE

nosie. Pokycupymooliee CBOWCTBO OJHOPOJHOTO MarHuTHOro mnois. CoBMECTHOE nelcTBHE

AIIEKTpUYECKOro M MarHuTHoro mnosied. OmnbiTel ToMcoHa: karoaHas TpyOka (ompeneseHue

OTHOILIEHMs 3apsia K Macce Al DJeKTpoHa), Meron mapaboin. I[IpuHuMIUanbHas cxema

CTaTHYECKOI'0 Macc-CIIeKTPOMETpa.
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2.3. Tunbl HOHHBIX KICTOYHUKOB MacC CIEKTPOMETPOB

Tunbl HOHHBIX HCTOYHUKOB: C MOHM3ALMEH JJIEKTPOHHBIM YyIapoOM, I[I€YHOH, C
dboTronoHuzalue, 1a3epHblil HOHHBIA UCTOYHUK. VX mpenMyliecTBa U HeJOCTaTKH.

2.4. T'a30BbBI{ OTOK B CTATHYECKOM MAaCC-CIIEKTPOMETPE

["a30BbIi OTOK Yepe3 Macc-CHEKTPOMETP. BSI3KUT U MOJIEKYJISIPHBIN PEXUM HATCKAHUS
ra30BOi CMeCH M3 CHCTEMbl HAITyCKa B MOHHBIA UCTOUHUK. XUMHUYECKHE U U30TOIHBIE IPHUOOPHI.
Oco0eHHOCTH CUCTEM HAITyCKa B HUX.

2.5. Paspemaronias ciocoOOHOCTh CTaTHYECKOTO MacC-CIEKTPOMETPA.

Teoperuueckas ¢opma HOHHOro mHkKa B Macc crnekTpe. Pazpemaromias crnocoOHOCTb
CTaTMYECKUX MAacCC-CIIEKTPOMETPOB: TEOPETHYECKass M SKCIEPUMEHTAJIbHO olpezesseMas
npubopoB. Knaccudukanus npubOpoB Mo BeJUYMHE pa3peuiaroniei cnocoOHoctu. [ynneTs u
BO3MO>KHOCTH U3 pa3pelICHHUs.

2.6. Tunel TMHAMUYECKUX MacC-CIIEKTPOMETPOB

Bpems-niposieTHbI ¥ KBagpynoabHbI Macc-ciekTpoMeTpbl. Omerarpon. [Ipenmymiectsa
Y HEIOCTaTKHU IMHAMUYECKUX MPUOOPOB, 00JIaCTH UX TPUMEHEHUS.

Paznen 3. CnekTpajbHble MeTOAbI AaHAJIN3A.

3.1. Onpenenenue u kiaccubuKalys CeKTPAILHBIX METO/IOB aHATN3a

[lonsiTHEe cCHEKTpaJbHBIX METOJOB aHajuu3a, MX Kiaccuukanus. XapaKTepUCTUKH
3JIEKTPOMAarHUTHOIO M3JIy4€HHsS: 4acTOTa, BOJIHOBOE YHWCJIO, JJIMHA BOJIHBI, HEPrUsl KBaHTA.
OHepreTuyeckuil Juamna3oH 3JEKTPOMAarHUTHOIO H3JIyUYEHHUS, XapakTep BO30YKIECHHOIO
COCTOSIHMSI aTOMOB M MOJIEKYJ B Pa3jMYHBIX SHEPreTUYECKUX JMana3oHax PeHTreHoBckasd,
ontuueckas (Y®-, Buaumas, WK-), mukpoBonHoBas, paguouactotHas (OIIP, AMP)
CHEKTPOCKOMUHU, DMHUCCUOHHAS U aOCOPOLIMOHHAs!, aTOMHAs U MOJEKYJspHas CIEKTPOCKOIIHS.
brok-cxemsl mprdopoB.

3.2. MeTo/1bl aTOMHOTO CIIEKTPAIIbHOTO aHAJIN3a

Atomublli  cnekTpanbHblii  aHanu3 (ACA). ATOMHBIA  CcHEKTp BojaopoAa H
BOJIOPOJIONIOAO0HBIX aTOMOB. ATOMHBIN CHEKTP MHOTO3JIEKTPOHHBIX aTOMOB. Buabl aToMHOMN
CHEKTPOCKONIUHM:  OMHCCHOHHAas,  abcopOnuoHHas,  (iuyopecleHTHasi,  pPEHTTEHOBCKas
(porosnexTpoHHas, oxe-, (iayopecueHTHasi, sMuUcchoHHas). CrocoOsl aToMu3aluu MpoObl: B
IUIAMEHHU, JJIEKTPOTEPMHUYECKHM, B 3JIEKTPUYECKOM Jyre M HCKpe, WHIAYKTUBHO CBS3aHHOMN
wia3me. Konkpernsie Meto sl ACA: aTOMHO-3MHUCCHOHHBIN, aTOMHO-a0COpOIIMOHHBIH, aTOMHO-
(bIyopeceHTHBIN, PEHTT€HOBCKUMN, 05KE-CIIEKTPOCKOIIHS.

3.3. MeToibl MOJIEKYJIIPHOTO CTIEKTPAJIbHOTO aHAIN3a

Monekynsipubiii  cnexTpanpHblii aHanu3 (MCA). KpuBas noTeHUMaTbHOW 3HEPrUU
JIByXaTOMHOM MOJIEKYJbl. DJIEKTpOHHOE, KosebaTenbHOe, BpalareabHoe BO30YXIEeHUE
MOJIEKYJIBI M UX DJHEpreTMYecKHe JMana3oHbl. Buabsl MOJEKyJISIpHOM CHEKTPOCKOIUU:
BpallareiabHas, KoiebaTenbHas, 2JeKTpoHHas U ux komOuHanmu. KonkperHsie Metoast MCA:
HK-cnexkTpockomnus,  CHEKTPOCKONMUS ~ KOMOMHAIIMOHHOTO  paccesiHus,  (iayopuMeTrpus,
cnektpooromeTpusi. CpaBHEHHE BO3MOXKHOCTEH METOJOB MOJEKYISPHOH M aTOMHOMU
CHEKTPOCKOIUH.

3.4. Tunel MOHOXPOMAaTOPOB W PErUCTPATOPOB BJIEKTPOMATHUTHOTO M3ITYYEHUs
CIEKTPATLHBIX MPUOOPOB

MeTonpl  pas3ioKEHHs  DIIEKTPOMATHUTHOTO — M3IY4YEHMs B CIHEKTp:  IHPHU3Ma,
mubpaknuoHHas pemeTka, uHteppepomerp Dadbpu-Ileppo. Perucrpanuss HHTEHCHBHOCTH
AIIEKTPOMArHUTHOTO  W3JIYYEHHUS:  Y-CIIEKTPOMETPHI,  (OTORIEKTPOHHBIE  YMHOXKHUTEIH,
6omometpsl, Dypbe CIEKTPOMETPBHI.

3.5. MeTposoruyeckne XapakTepUCTHKHU CIIEKTPAIbHBIX METO0B aHAIN3a

Pa3pemennie nByx ONU3KMX CHEKTpalbHBIX mojioc: Kputepuil Penes. Paspemaromas
CIOCOOHOCTh U JIMHEHHAs! JUCTIEPCUS CIIEKTPAIbHBIX PHOOPOB.

Pa3nea 4. Xpomatorpadguueckue MeToabl aHAIU3A

4.1. Oupenenenue u K1accuuKaIms xpomarorpaguyeckux MeTo10B aHaIu3a

89



Onpenenenue xpomatorpaguu, HX KiIaccupuKauusa: Tra3oBas U SKUIKOCTHAS
xpomaTtorpadusi, BBITECHUTENbHAS, MPOSBUTENbHAS W (pOHTaNbHAS BHIBI XpoMaTorpaduu.
OO0mue XapakTEepUCTUKH  XpOMAaTOrpauuecKkoro  paslielieHHs BEILIECTB:  pa3pelieHue,
3¢ (HEeKTUBHOCTD, CETIEKTUBHOCTb, CBSI3b MKy HUMHU.

4.2. Metonpl Ta30BO XxpoMarorpaduu

I"azo-agcopOunonHas U ra3o-xkujaKocTHas xpomartorpaduu. [IpuHrmmsl moxbdopa rasa-
Hocutens. llpunnunel moadopa ancopOEHTOB W KUAKOW (a3pl s ra30-aJCoOpOLMOHHON U
ra30XkUAKOCTHOH xpomarorpaduu. Tumbel aacopOentoB. TpebGoBanusi K >KuAKoW ase,
MOJIIPHBIE, YMEPEHHO MOJISIPHbIE, HETIOJSIPHBIE KUAKUE (Pa3bl.

4.3. MeTobl )KUIKOCTHOU Xpomarorpaduu

XKunkoctHas xpomarorpadusi, TPUHLHUIIBI TOA00pa MOJBUKHOW U HEMOABIKHON (a3.
Hopmanenass wu oOpamenHas HenoaBwkHas (aza. BpicokodpdekTuBHAS  KUAKOCTHAS
xpomarorpadus.

4.4. Tumbl 1eTeKTOPOB XpoMmaTorpadoB

JleTekTophl [UIsl Ta30BOM XpoMaTorpauu: KarapoMeTp, IIaMEeHHO-WOHU3AIMOHHBIH, C
AIIEKTPOHHBIM 3aXBaTOM. JIE€TEKTOpBI Ui JKUAKOCTHOW Xpomartorpaguu: MO yIeIbHOU
AJIEKTPONPOBOJAHOCTH U IO TOKA3aTeN0 MPEJIOMIICHHUS, CHEKTPO(hOTOMETpHUECKUd. XpoMaro-
MacC-CIEKTPOMETPHS.

Pa3znea 5. DiiekTpoxuMmnyeckne MeToIbl AaHAIU3A

5.1. Ilorenumomerpus

[lonsiTe wOH-ceNeKTUBHOrO »dJnekTpona. I[IpuHnunuanpHas cxema mnpubopa uis
MOTEHIIMOMETpUUecKoro omnpenenenus. Ilpsmas noreHmumomerpus. [loTeHmomMeTpuueckoe
TUTPOBaHUE, 00JIaCTh IPUMEHEHUS, METObI ONPEACTICHUSI TOUYKU YKBUBAJICHTHOCTH.

5.2. Kynonomerpus

3akonsl ®apages. KynoHoMeTpuss MNOTEHIMOCTATHUYECKass M aMIEpOCTaTHyYecKas,
obnactu npumeHeHus. [loHATUS mpenenbHOro TOKa M BhIXOAA MO TOKY. MeTon ompeneneHus
3aTpavyeHHOr0 KOJMYECTBA 3JIEKTPUUYECTBA MPHU MOTEHIIMOCTATUYECKOI KyinoHoMeTpuu. O6nacth
MIPUMEHEHHUS aMIIEPOCTATHUYECKON KYJTOHOMETPHUH.

5.3. Boakramnepomerpus

Tunsl nonspusyomuxcs (MHIAUKATOPHBIX) 37eKTpoAoB. [Tonsporpadus. Tunsl
nossiporpamMM. Jud¢ys3nonnsiii Tok. YpaBHenue UnbkoBuya. J{uddepennmanbHas UMIyabCHAs
nosisiporpadust. O6mactTe NPUMEHEHUS NOIIporpaduH.

Pa3nen 6. PaguouacToTHBIE METOAbI AHAJIN3A

6.1. Kparkas xapakrepuctrka MetonaoB IMP u DI1P

MarHuTHbIf MOMEHT siiep, TUPOMarHUTHOE OTHoIIeHue, J-hakrtop, marHeToH bopa,
SAICPHBIA MAarHeToH. SIBJeHWE SAECPHOM MArHUTHOM peJlaKCalluM: CIHUH-CIMHOBOE M CIIMH-
pEelIeTOYHOEe BpEeMEHa penakcanuu, ypaBHeHus bioxa. Cnektpockonus SAMP: xumudeckuit
CIBUT, pOJIb CIMH-CIIMHOBOTO B3aUMOJCUCTBUS W au(y3uOHHBIX TpoieccoB. [Ipupona
AIIEKTPOHHOTO MapaMarHUTHOTro pe3oHanca (DI1P), cnuHOBOI W OpOUTANBHBIN MapaMarHeTU3M,
g-dbaktop anexktpoHa. Otnmuume cnekrpomerpoB OIIP ot cnekrpomerpoB AMP. O6Gnactu
npumeHeHusa merogos SAMP u OI1P.

3. O0beM yueOHON AMCHUIIIMHBI

Bunael yue6HOM paboThI 6 cemecTp
B 3agerHbIX B akanem.
eIMHUIIAX qacax

O01mas Tpy10eMKOCTb THCHUTINHBI 4 144
KonTakTHasi padoTa - ayIuTOpPHBIE 3aHATHS: 1,33 48
Jlexm (Jlek) 0,89 32
[TpakTueckue 3anstus (I13) 0,44 16
Jlaboparopusie paboTs (JIP) - -
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CamocrositeabHas padora (CP): 2,67 96

CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 267 95,8
KonraktHas camocrositenbHast padora ' 0,2

Bua konTpoJs

3a4€eT +
Buja uToroBoro KOHTpOJIS: 3ayer
Bunbr yueOHOM paboThI 6 ceMecTp
B 3aueTHbIx B acTponom.

eIMHULIaX yacax
OO0uiasi TPy10€eMKOCTh M CUMILIUHBI 4 108
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHA: 1,33 35,9
Jlexuuu (Jlek) 0,89 24,0
[Tpaktnueckue 3anstus (I13) 0,44 11,9
Jlaboparopusie padboTsr (JIP) - -
CamocrositesbHasi padora (CP): 2,67 72
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 267 71,85
KoHTakTHasi camocTosaTeNbHas paboTa ’ 0,15
Bujx koHTpOJS
3a4€eT + +
Buj uTOroBOro KOHTPOJIS: 3a4er

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUIIIMHBI
«TexHo0JIOTHSI OCHOBHBIX MATEPHAJIOB COBPEMEHHOMH YHEPreTHKN U OCHOBBI PaIMAIMOHH O
0e30macHOCTH

1. Heab AMCHMIUIMHBI - CO3/IaHHE Yy oOOydJarouuxcsi oOImeld TeopeTUYecKon u
METO/I0JIOTUYECKON 0a3bl 3HAaHWH B 00JaCTH XMMHUU M TEXHOJOTMH MaTEpUaTIOB COBPEMEHHOMN
OHEPreTHKH, BKJIOYAIOIIEH MpEeACTaBIEHUS O IIMPOKOM CIEKTpE MPOM3BOACTBEHHBIX 3a/ad,
BXOJSILIMX B IpENeabl X KOMIIETEHIMH, OCHOBAX M B3aWMOCBS3HM HCIIOJIb3YEMBIX METOJOB M
BapHaHTaxX X MPAKTUUYECKOr0 IPUMEHEHUS.

2. B pe3yabTrare H3yYeHHMs AUCHMILIMHBI OO0y4YalOIMiicdi 10 MporpaMmme
CIeNNATUTeTA JOJI/KEeH:
061a0ams CIEAYIOIUMU KOMIIETSHIIUSAMU:

— CHOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHUECKUE, E€CTECTBEHHOHAYYHblE M WH)KEHEpPHBIE
3HAHMS IS pelieHus cBoel nmpodeccnonansHoi aesrenbroct (OIMK-1);

— 1ocoOHOCThIO paboTaTh C HAYYHO-TEXHUUECKON U MaTEeHTHOW JIMTEPATypOil U UCIIOJIb30BATh
MOJTyYEHHYI0 MH()OPMAIIUIO TPU OCYLIECTBICHUH CBOEH MPO(ECCHOHATBHON AEATeIbHOCTU
(OI1K-4);

—  CIOCOOHOCTBIO K PEIIEHUI0 MPOPEeCCHOHATBHBIX MPOU3BOJCTBEHHBIX 3a/1a4, BKIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTMYECKMX HOPMATHBOB PACXOJIOBAHUS CHIPbS,
MaTEepUajoB U SHEPreTUUYECKUX 3aTpaT, COBEPIICHCTBOBAHUE KOHTPOJII TEXHOJIOTUYECKOTO
nporiecca (ITK-2);

—  CHocOOHOCTBIO aHAJIM3UPOBATh TEXHOJOTMYECKHHM MpOIeCcC, BBIBIATH €r0 HEIOCTAaTKU U
pa3pabaThIBaTh MEPONPUSATHS 1O ero coBeprieHcTBoBanuio ([1K-3);

— CHocOoOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE pEIIeHHE C YYE€TOM OXpaHbl TpyAa,
paauaIoHHON 0€30IacHOCTH M OXpaHbl oKpyxaromieit cpest (ITK-4);
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TOTOBHOCTBIO HCIONB30BaTh JCHCTBYIOIIME HOPMATHUBHBIE JOKYMEHTHI B 00JacTH
paauanuoHHoM 1 sipepHoi 6ezomacHoctu (I1K-8);
CIOCOOHOCTBIO K pa3pabOTKe IMIIAHOB M MPOTPaMM MPOBEACHUS HAYYHO-MCCIIEI0BATEIbCKUX
pa3paboTOK, BEIOOPY METOJOB U CPEJICTB pelineHus HoBbIX 3aaad (ITK-9);
TOTOBHOCTBIO HCIIOJIb30BaTh METOAbl OLEHKM pHCKa U pa3pabaTbiBaTh MeEphl IO
obOecrieueHrI0 0E€30MacHOCTH  pa3padaThIBAEMBIX HOBBIX TEXHOJIOTHH OOpaimieHus c
obbexkTaMu mpodeccuonanbHoit aesreapHocTr (ITK-11);
CIOCOOHOCTBIO YIIPaBISATh NEHCTBYIOIUMU  TEXHOJIOTMYECKUMU IpOoLECCaMH,
00eCTIeYNBAIOIIUMHU BBITYCK TMPOAYKIIMH, OTBEYAOIICH TPeOOBAaHUSM CTaHAAPTOB M PHIHKA
(TIK-15);
CIIOCOOHOCTBIO K HCIOJB30BAHUIO COBPEMEHHBIX CHCTEM YIIPaBJICHUS KauyeCTBOM
MPUMEHHUTEIPHO K KOHKPETHBIM YCJIOBHUSM IPOM3BOJCTBA Ia OCHOBE MEXITYHAPOIHBIX
crangaptos (ITK-16).

3uams:
OCHOBHBIC CTaIMH SJIEPHOTO TOIJIMBHOTO IIUKIIA;
9KOJIOTUYECKHE MOCIeACTBUS dKcIuTyaranun ADC;
3akoHbl P® ¥ HOpMaTHBHBIE JOKYMEHTHl IO HCIIOJIb30BAHUIO AaTOMHOW SHEPruw,
paauanmoHHOM 0€30MacCHOCTH U OOPAIICHHUIO C PaIMOAKTUBHBIMHU OTXO0/IaMH;
XUMHYECKHE TPOIECChl TPHU BO3JACHCTBHH WOHHW3UPYIONICTO H3JIYYCHUS HA BEIECTBO,
OCHOBBI JO3UMETPUU U TI03UMETPUUECKOTO KOHTPOJIS;
MPUHIMIIUATIBFHBIE OCHOBBI U OCOOCHHOCTH MPOIIECCOB, MCIOJNB3YEMbIX B TEXHOJIOTHH
MaTepHUaIOB COBPEMEHHOMN YHEPTCTUKH,
amnmaparypHoe o(GOpMIICHHE M TOCIIEAOBATEIFHOCTh MOCTPOCHUS TEXHOJOTHUYECKUX CXEM
JUIS pelleHus] 3ajad, CBs3aHHBIX ¢ mnepepaborkoit OSAT u obOpamennem c PAO,
MIPOU3BOJICTBOM PEAKUX IIEMEHTOB, CTAOMIBHBIX U30TOIOB U 0COO0 YHCTHIX BEIICCTB.

Ymems:
MCIIOJIb30BATh MMOJTYYCHHBIC 3HAHUS JIUIS OIICHKH BO3MOYKHOCTH CTPOHUTENbCTBA HOBBIX ADC,
pacdera OpUSHTHPOBOYHBIX KalMMTAIBHBIX 3aTPaT U IKCILTyaTaI[MOHHBIX PAacX0JIOB;
OIICHUBATH PAJUAIMOHHYIO OTIACHOCTH PATUOHYKIIHIOB U MAaTCPHAIOB;
MPUMEHSITh 0a30BbIC 3HAHHS B O0JIACTH XMMHU W TEXHOJIOTMM MaTepUaJIOB COBPEMEHHOM
SHEPTeTHKHU JUIS PEIICHUsS KOHKPETHBIX 3a7ad M COBEPIICHCTBOBAHUS JKCIUTYaTHPYEMBIX
TEXHOJIOTHIECKUX CXEM;
BBITIOJTHATh PACUETHBIC OIEHKH OCHOBHBIX XapaKTCPUCTHUK, MPUMEHSEMBIX B TEXHOJIOTHH
MaTepHUaIOB COBPEMEHHOMN YHEPTCTUKH;
OTIPECIIATh TPEOOBAHMSI K MCIIOJIB3yeMbIM pa0OYUM BEIIECTBAM U ONTHUMAJIBHBIC YCIOBHS
OCYIIIECTBIICHUS TMPOLIECCOB, MPUMEHSEMBIX B TEXHOJIOTUH MAaTEepPHAIOB COBPEMEHHOM
SHEPreTHKH,

Braoemy:
OCHOBHBIMH TEXHOJIOTHYECKUMH CIIOCO0AMU TEepepadOTKH ypaHCOIEPKAIIETO CBIPhS, €ro
BBIIEJICHIIO M 060TAIIEHHUIO 10 H30Tomy 2>°U;
HaBBIKaMH pacdeTa J03bl B Pa00YNX TIOMEIICHHSIX U JIO30BBIX HArpy30K Ha NIEPCOHAIL.
OCHOBaMH BBIOOPA OTACIBHBIX CTAINH M PAlMOHAIBLHBIX TEXHOJIOTHYECKHX CXEM IOTYICHHUS
MaTepHUaIOB COBPEMEHHOMN YHEPTCTUKH, COUCTAHUS MMEIOIIUXCS M CO3/TaHUE HOBBIX CXEM;
HaBBIKAMH pacyeTa, CpPAaBHUTEIHHOW OIICHKHM M TIOMCKAa ONTHMAJIBHBIX IapaMeTpOB
MIPOIIECCOB, MPUMEHIEMBIX B TEXHOJIOTHU MAaTEPUAIOB COBPEMEHHOMW dHEPTETHKH
OCHOBaMH aHaJKM3a COBPEMCHHBIX TEHJICHIIMH B TEXHOJOTHH MAaTEPHAJIOB COBPEMEHHOM
SHEPTETHKH.

3. KpaTkoe coaep:kanue TuCHUILIHHBI

Pa3znesn 1. BBenenne B TEXHOJIOTHIO MATEPHATIOB COBPEMEHHOI IJHEPTeTHKH

1.1. OcHOBHBIC TOHATHS ATOMHOW YHEPTETUKH

[TpouzBoacTBO AIEKTPOIHEPTHH Ha TETIIOBBIX AEKTPOCTAHIIHSIX,
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TUAPOIICKTPOCTAHIIMAX W aTOMHBIX  dnekTpoctaHiusx (ADC), wux cpaBHEHHE TIO
HPKOHOMHUYECKUM U SKOJIOTMUECKUM I10Ka3aTeNsM. SaepHble SJHEPreTHYECKUE YCTAHOBKY — THUIIBI,
XapaKTePUCTUKH, [PUHLUIHAIBHBIE CXEMbl, TEPCIEKTUBBl HCIIOJIb30BaHUA. SInepHbIi
toruBHBIN UK (ATL)) — ocobenHoctu TtexHosnoruit pasznuunbix craguit SATL, orpacnu
MpOMBIIUICHHOCTH, oOciyxuBatomue SATL[, Bemymas ponas xumudecko TexHojoruu B ATL,
Borpockl dkosoruu B ATLI. [lemsmmecs marepuanbl. KOHCTpYKUMOHHBIE MaTepUasbl UL
aTOMHOM 3HEpreTuky. B3anmonencTBie U3y4eHU ¢ peakTOPHBIMUA MaTepHalaMy. TeXHOJI0rus
U IPUMEHEHHUE 00oraneHHoro ypana. OCHOBHBIEC BUBI SIIEPHOTO TOTLUIHBA.

1.2. OOpamieHue ¢ paJMOAKTUBHBIMM _OTXOJAAMHM ¥ BONPOCHI PaJUAIMOHHOUN
0€30MacCHOCTH

[lepepaboTtka otpaboraBuiero siaepHoro tormirea (OST) u MOBTOPHOE HCIOJIb30BAHUE
nensmuxcst marepuanoB. OOpamieHue ¢ paauoakTuBHbIME oTxonamu (PAQO). BosaelictBue
npennpuaruii ATL] Ha yenoBeka u okpyxawulyr cpeny. besomacHocts npennpusituii STLI.
Konuemniun 6e3omacHoro peakropa. MexayHapoaHOE COTPYIHHYECTBO B aTOMHOM SHEPreTHKE.

Pa3nen 2. OcHOBBI paiiallMOHHOI 0€30MACHOCTH U MPUMEHeHHe PATMOHYKJINI0B U
H3JIyYeHU il

2.1. [IpumeHeHre paIMOHYKIIU/IOB M 00IIME 3a1a4i PaIMAIlMOHHON 0e301acHOCTH

Paguonyknuabl u aromHast sHepreTuka. OTKpbITHE palMOaKTUBHOCTU. Peaknuu nenenus
PaAVOHYKIIUJOB U SIACPHBIN peakTop. SaepHas sHepreTuka. BzauMoaeiicTBue MOHU3UP YIOLIErO
U3IIy4eHUsl C BellecTBOM. PaauanuoHHas XuUMHs, KaK 4acTh XHMHUU BBICOKMX DHEpPIHi, ee
3agaun. OOmMe 3agaud paavalvoOHHOW Oe3omacHOCTH. EcTecTBeHHbIE M HCKYCCTBEHHBIE
paauonyknuael (PH) B okpyxatomieit cpene. OTKpbITbIE M 3aKPBIThIE MCTOYHUKH HM3JIY4EHHUS.
Panuanvonnsiii ¢oH M BKIAA B HEro Pa3IUYHBIX COCTABJSIONIMX. ATOMHAs JHEpPreTuka u
npobiieMa paJuoaKTUBHBIX 0TX0J0B. [Ipo0ieMbl 0OXpaHbl OKpYKarOLIEH cpepl.

2.2. Uonuszupyroliee U31y4eHHEe U ero B3auMOICHCTBHE C BEIIECTBOM

B3aumopeiicTBue 3apsyKEHHBIX 4YacTULl C BellecTBOM. BsaumopeiictBue (OTOHOB cC
BelIeCTBOM. J[€TeKTOPBI I PETUCTPALIMH U CIIEKTPOMETPHUH allb(a-u3IIyueHus, AeTEKTOPbI AJs
peructpanuu 6era- U raMMa- u3jlydeHui. [lo3umMeTpusi HOHU3UPYIOLIErO U3JIYy4E€HHs — BHEIIHEE
U BHYTpeHHee OOJyuyeHHUE 4YelOBeKa, HKCIO3UIMOHHASA /103, MOTJIOLIEHHAs U SKBUBAJICHTHAs
J103bl, TIOHSTHE O JOMYCTHUMBIX YPOBHSAX OOIY4EHMsI, JETEPMUHUPOBAHHBIE U CTOXACTHUECKHE
3pQeKTh, A030Bble KOXPPHUIMEHTHl PaJIUOHYKIUAOB, METOABI OINpeNeNeHuss J03bl B
nabopaTopuu.

2.3. OcHoBHbIe HOpMaTHBHBIE JoKkyMeHThI HPB-99/2009 1 OCITOPBE-99/2010.

HopmupoBanue [1030BOM Harpy3ku Ha d4enoBeka. [IpuHOMINBI  paauaniMOHHON
6e3onmacHoctd. Hopwmbl paauanmonHoi 6e3omacHocTd. OOmydyeHune mnepcoHana. OCHOBHbIE
cCaHUTapHble TMpaBwia oOecredeHus paavannoHHond Oe3omacHoctn OCIIOPB. Pacuer
3pGEeKTUBHON MOIIHOCTH JA03bl B JaGopatopuu. OOmydyeHue HaceneHus. Mepbl 1o
orpaHuueHuIo obmydyeHus HaceneHus. [lpemensl n0o3 ans Hacenenus. Ilpenensl romoBoro
NOCTYIUIEHUsT i Bo3ayxa M Bofbl. [loHstme o0 ypoBHe BMemaTenbcTBa. MeToabl
PaAMallMOHHOTO KOHTPOJIS. 3allluTa NallMeHTa B SAepHOIl MeIUIIUHE.

2.4. Ou3HMKO-XUMHUYECKas CTaIHs B3aUMOJICHCTBUS U3ITYYEHUS C BEIIECTBOM.

OcHOBHbIE TIOHATHA XUMHHM BBICOKMX OHEpPruil — DJEKTPOHHAas AaKTUBaLUf,
BO30Y)KJICHHbIE MOJIEKYJbI, MOHBI, PaJHMKallbl, MOTJIOIEHHAs /1032, paJuallMOHHO-XUMHUYECKHE
BBIXO/bl, paJWallMOHHAs YYBCTBUTEIBHOCTh U CTOMKOCTb, paaWONIN3, KilaccU(PHUKAIUSL
MOHU3UPYIOIIMX  W3NMy4eHUH.  DHEPreTMUeCKHUil  CHEeKTp  BHIOMBAaEMBIX  DJIEKTPOHOB.
Bo30yxxnennsie yactuipl. [loBeneHne 351eKTPOHOB B HEMOJSPHBIX U MOJIAPHBIX MOJEKYISIPHBIX
JKUJKUX U TBEPABIX Cpeiax.

2.5. PaganimoHHO-XMMHUYECKHE TPOOIEMBI S/IEPHOM SHEPTETHUKH.

Paguonus Bogwl. Paguonu3 BOAHBIX pacTBOPOB. Pagnonn3 opraHMYECKHX BELIECTB.
Jlo3nMeTpusi HOHU3UPYIOLINX U3ITYy4EHHUH.

2.6. PainoakTUBHBIC OTXOIBI.

Canurtapable TmpaBuwia oOpamieHuss ¢ paanoakTuBHbIMH — orxonamu  CIIOPO.
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Knaccudukanmss PAO, cknagupoBanue u cuctema nepepabotkn PAO. KonnunmonupoBaHue
PAO. Bpemennoe u oxonuarenbHoe 3axopoHeHne PAOQO. Paamanmonnas 6e30macHOCTb Mpu
obparmenuu ¢ PAO.

Pazgen 3. Xumuyeckasi TEXHOJIOTHS PeIKHX 3JIeMEHTOB

3.1. Penkuie 31€MEHTBI B COBPEMEHHON YHEPreTHKE.

SlnepHasi SHepreTMKa, €€ ChIpbeBOE OOecreueHue, MHPOBOE JHEPromnoTpedieHHe,
OCHOBHbIE TeHAeHIMU. HanpaBineHuss u3MEeHEHHs SHEPronoTpeOIeHnus U Mpou3BoAcTBa. Peakue
AJIEMEHTBHl KaK T€OXMMHUYECKOE W TEXHOJIOTMUYECKOE IOHATHE. MuHepanbl U pyAbl PEIKHUX
METAJVIOB, WX XapaKTepUCTUKH, IOATOTOBKA PYIHBIX KOHIIEHTPATOB K MPAKTUYECKOMY
UCIIOJIb30BaHUIO. SlnepHble U HeslepHble 00JacTU NPUMEHEHMs JIUTUS, OepuiuIvs, ypaHa,
HUPKOHUS, TaQHUS U JPYTUX PEIKUX METAJIIOB.

3.2. TexHONOTHS U3BICYCHHS PEJIKUX SIEMEHTOB.

Pa3znoxenne pyaHbIX KOHLEHTPATOB. MeTObI BCKPBITUS Pyl — BBICOKOTEMIIEPATYPHBIH,
BBIILIEJIAUMBAHNE, «CyXHE» MeToAbl. KOHIEHTpUpOBaHHE PENKUX 3JIEMEHTOB M pa3JielIeHUE
OJIM3KUX 110 CBOMCTBAM pEAKUX JIEMEHTOB C UCIIOJIb30BAHUEM METOJIOB IKCTPAKIIMHN U COPOLIUU.
HNonooOmennass xpomarorpadus. IlpuHumnuaneHas cxeMa KOMIUIEKCHOM —TmepepaboTKu
rpynnosoro koHueHrtpara P30. [lonydyeHne MHAMBUAYabHBIX COCIMHEHUH PEAKHUX METAJUIOB
WIM UX CMECEH B IPOMBIIIIEHHOCTH (TEXHOJIOTMYECKUE CXEMBI).

3.3. IIpou3BoicTBO M padHUPOBAHKE METAIJIOB U CIUIABOB, MIPOU3BOJCTBO M3ACIUN W3

HUX.

CrerneHp YMCTOTHI SIIEPHBIX MAaTEPHUAJIOB, MOJYUYEHUE TBEPABbIX COEAMHEHUN DPEIKUX
METAJJIOB. DJIEMEHTHI, MMOAXOMSANINE JUISI HWCIOJIb30BaHUS B KAueCTBE KOHCTPYKIIMOHHBIX
MaTepuaioB B sIepHOM peaktope. Helitponnsie sapl. HeoOxoaumas cTeneHb OYHCTKU
(momycTuMBIe conmepikaHHs). MeToApl OUYMCTKH - OCaxaeHue, Kpucraumsarusa. CrocoObl
adduHaxHol ouncTKU ypaHa. [lepokcunnas, kapOuaHass OUUCTKHU, SKCTPAKLIMOHHBIN aduHax.
HoctouncTBa u HemocraTku. HMoamaHoe paduHHpOBaHWME NUPKOHWsA. UmcroTa >1eMeHTa B
UCTOPUU ypaHa H uUupkoHus. llomyueHue peaKMX METaUIOB B CBOOOJHOM COCTOSIHUHU.
Meramnorepmus U 3nektponu3. O6paGoTka peakux MeTamioB. Moauaxoe paduHHpOBaHHE,
MOPOIIKOBAs METAJLTYpPIHsl U IJIaBKa.

Pasnen 4. TexHosi0orusi 0060 YMCTHIX BElIECTB

4.1. BeegeHne B TEXHOJIOTHIO 0CO0O0 YHCTHIX BEIIECTB.

CriocoObI BBIpaKCHHSI CTETICHH YHCTOTHI BEMIeCTB. [[OHATHS «MUKPOIIPUMECH» B «0C000
yrcroe BeniecTBo» (OCYH). CoBpeMeHHBIN JOCTUTHYTHIN YPOBEHb YMCTOTHI BellecTBa. BriusHue
BHEITHUX 3arpsi3HEHUN Ha MPOIECCH TIyOOKOW o4ncTKU BemiecTBa. [lonstre koddduimenta
WHTEHCUBHOCTH O4MCTKH. Juddy3noHHas Mopenb 3arpsi3HEHUS W3 BHEIIHETO HCTOYHHKA.
Mojens TOCTYIUIGHHS TPUMECH W3 BHEIIHETO HWCTOYHUKA I10 MEXaHW3MYy pPaCcTBOPCHUS.
Knaccudukanus meronoB riay0okoil ouyuCTKH BemlecTB. OOIIas XapaKTepHCTHKa METOJIOB
rI1yOOKON OYMCTKH BEIIECTB.

4.2. X¥uMHYECKHUEe METOIbI MOJIYIYEHUS 0CO00 YMCTHIX BEIIECTB

OcHOBHBIE BapUaHTBhl XUMUYECKIX METOIOB M OIICHKA WX MPECIIbHBIX BO3MOXKHOCTEH.
CymHOCTh XMMHUYECKUX TPAHCHMOPTHBIX peakiuii. [lepeHoc BelecTBa MOTOKOM Tra3a-HOCHTEIIS.
[Tepenoc BemiecTBa mMomnekymsipHo auddysueit. IlepeHoc BemecTBa MOCpPEICTBOM KOHBEKITUU.
[TpeumytiecTBa ¥ HEAOCTATKH XUMUYECKUX METOIOB MOTyUYEHUSI 0COO0 YHCTHIX BEIIECTB.

4.3. OU3UKO-XUMUIECKIE METOJIbI IMOTYICHHSI 0CO00 YHCTHIX BEIIECTB

JIMCTUITISIIIMOHHBIE METObI. PekTudukamnmst kKak MeToa TNIyOOKOH OYMCTKH BEIIECTB —
TEOPETUYCCKHE OCHOBBI PEKTH(PHUKAIIUN pa30aBICHHBIX PACTBOPOB, OCHOBHBIC XapaKTEPUCTUKH,
anmapatrypHoe OoQpopMIICHHE, BIMSHHE 3arps3HSIONIET0 NEHCTBUS MarepHualia ammapaTypbl Ha
NIYOMHY OYMCTKH BEIIECTB, MOJICKYJISIPHAS JUCTHIUISIIHS, TEXHOJIOTHUECKHAE CXEMBI TTOJTyUICHUS
BeriectB OCY. [lonyyeHune ra30B BEICOKON YHCTOTHI METOJOM KPUOTEHHOM PEKTU(DUKALINU.

ANCOpPOIIMOHHBIM METOJ] — TEOPETUYECKHE OCHOBBI pa3JelICHUs CMeCed METOI0M
aacopOuuu, pacyer JWHAMUKH aJacopOlMHM MUKpONpuUMeced mpu TIIyOOKON OYHCTKe,
a7cOpOCHTHI, WCIIOJIB30BAHKE MeETOJa NMPH TIIyOOKOH OYHMCTKE BEIIECTB, TEXHOJIOTHYCCKUE
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CXEMBbI TTIy0OKOM OUYHCTKH ra3oB B MpoIleccax MPOU3BOACTBA JETKUX U30TOIOB.

HonooOmenHsbIit Metoa. TeopeTrnueckue OCHOBBI Pa3/ieIeHUs] CMeceil METOJOM MOHHOTO
oOMeHa. OO MOIX0/ K CHHTE3Y HOHOOOMEHHBIX cMoJl. loHOOOMEeHHasi TEXHOIOTHsI OYUCTKI
BOjbl. [IpMHIMIHMANIBHBIE OCHOBBI TEXHOJOTHMM OYMCTKU KUJKUX PAAHMOAKTUBHBIX OTXOJI0B
METOJIOM HOHHOTO OOMEHa.

Kpucramnuzaumonneie metonubl. DU3NKO-XMMHUYECKHME OCHOBBI MeTonaa. HopmanbHas
HallpaBJI€HHAas KpUCTauiM3auus. MHOrokpaTHas HalpaBl€HHas KpUCTaUIM3alusa. 3O0HHas
nepekpucraumianus. OOmui aHaIM3 TEXHUYECKUX CPEJCTB M METOAOB 30HHOU IUIABKH MPHU
MIPOU3BOJICTBE TYTOIUIABKUX M XMMHYECKH aKTHUBHBIX METAJUIOB ISl COBPEMEHHOM SHEPIreTUKHU.
OCHOBBI TEXHOJIOTMH 3JIEKTPOHHO-TY4€BON 30HHOM MJIaBKU LUPKOHHUS.

Moay.nb 5. TexXHOJ10THsI H30TONOB

5.1. Pa3nenenue u30TONOB METOIOM PEKTH(HUKAIUH.

Pexktudukamus Boapl Kak crnoco0 paszzieneHuss u30TonoB. OOIIHOCTh W pazinyue B
3a/1auax KOHIICHTPUPOBAHUS HM30TOMOB BOAOpoJa M Kuciopoaa. OCOOEHHOCTH BaKyyMHOMH
pektudukauuu Boabl. HuskoremmneparypHas pektudukanus CO MeraHa Kak CHOCOOBI
paszieneHrss M30TOIOB YIIIEPOa; paslesieHue M30TOMOB a30Ta M KHUCIOPOAa peKTHU(HUKAIMen
NO; pasnenenne wu3oTomoB Oopa pektudukanuein BFs. OcoOeHHOCTH TEXHOJIOTHH,
anmaparypHoe 0OpMIICHUE, TEXHOJIOTHICCKHE CXEMBI, IIPOU3BOJICTBEHHBIC YCTAHOBKH.

5.2. Paznenenue U30TONOB METOJIOM XUMUYECKOTO U30TONHOr0 0OMEHa.

OcoOeHHOCTH MeTOoJ]a XMMHYECKOTO H30TOMHOTO oOMeHa. Pasnenenue WM30TONOB B
CHUCTEMAax <« OKHMJKOCTb-Ta3» Ha IPUMEPAX TEXHOJOTMHU pa3lieJeHus U30TOIOB YIJIepoa, a30Ta,
KHCIIoposia, Oopa W KpemMHUs. PasneneHne H30TOMOB B CUCTEMAX (OKUIKOCTh-KHIKOCTB) —
amMalbraMHblii croco0 pasleneHus U30TONOB JUTHS, Kanus, Kajblus, marHus. Pasgenenue
M30TOIOB METO/IOM B CUCTEMaX <OKUIKOCTh-TBepaas (aza» Ha MpuMepax pas/IeICHHs U30TOIOB
azota U Oopa. OCOOEHHOCTM TEXHOJOTHH, amnmaparypHoe OQOpMIIEHHE, TEXHOJIOTUYECKUE
CXEMBI, TPOU3BO/ICTBEHHBIE YCTAHOBKH.

5.3. Paznenenue U30TonoB BOAOPOIA

Paznenenue W30TOMOB BOJOpOAA METOJIOM pEKTU(HUKANMH — KOHICHTPHPOBAHHE
neiTepuss MeToJaMu peKTU(UKAIMKU BOJABI, PEKTU(MUKALMKA aMMHaKa, HU3KOTEMIIepaTypHOU
pexktuduKauy Boaopoaa. PasznereHue M30TOMOB BOJOPOJa METOJOM XMMHUYECKOTO OOMEHa B
CHUCTEMax  «BOJA-BOJOPOI», <(OKMJKUM aMMHUAaK —  BOJOPOI», JABYXTEMIIEpAaTypPHBIM
CEpOBOOPOAHBIM  MeTOJOM. (OCOOEHHOCTH TEXHOJOTHH, ammnaparypHoe odopmiieHue,
TEXHOJIOTMYECKUE CXEMbI, TPOU3BOJACTBEHHBIE YCTAHOBKH.

4. O0beM y4eOHOH JUCHUIIMHBI

Bun yae6Ho# Bcero Cemectp
paboTHI 5 7 8 9
3E | Axan.| 3E | Axan. 3E | Akan. 3E | Akan. 3E | Akan.
4. 4. Y. 9. 4.
Ob6mas
TPYAOEMKOCTD 22 792 2 72 6 216 6 216 8 288
JUCHUITIINHBI
KounraktHas
padora - 839 | 302 | 089 | 32 | 25 | 90 | 25 | 90 | 25 | 90
ay/IMTOPHbIE
3AHATUA:
4,445
Jlexiuu 160 | 0,445 | 16 1,33 | 48 | 1,33 | 48 1,33 | 48
IIpakTrnueckue

3,945 | 142 | 0,445 | 16 1,17 42 1,17 42 1,17 42

3anstus (113)
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JlaGopaTopHsble
pabotsl (JIP)

CamocrogaTeabHas
padora

11,61

418

1,11

40

3,5

126

2,5

90

4,5

162

KonTakTHas
CaMOCTOSITEILHAS
pabora

CaMoCTOSTEILHOE
U3y4YEHUE Pa3/eiioB
TUCILAIUINHEI

11,61

0,6

4174

1,11

0,2

39,8

0,4

3,5

125,6

2,5

90

4,5

162

Buabl KoHTpOJIA:

3aueTr

3ayeT ¢ OLEHKOM

IK3aMeH

36

36

KonTakTtHas pabora
— IPOMEXYTOYHAs
aTTecTanus

IToaroroBka k
9K3aMEHY

0,8

71.2

0,4

35,6

0,4

35,6

Bua utorosoro
KOHTPOJIAA:

3auer

3auder ¢
OLICHKOM

IK3aMeH

IK3aMeH

Bun yuebnoit
paboTsl

Bcero

Cemectp

7

8

3E

Actp.

3E

Actp.

3E

AcTtp.
9.

3E

AcTtp.

3E

Actp.

OO0mas
TPYJOEMKOCTh
JIUCLIUILINHBI

22

594

54

162

162

216

KonTrakTHas
padora —
ayAMTOpPHbIE
3aHATHA:

8,39

226,5

0,89

24

2,5

67,5

2,5

67,5

2,5

67,5

Jlexuun

4,445

120

0,445

12

1,33

36

1,33

36

1,33

36

IIpakTHueckue
sanstust (113)

3,945

106,5

0,445

12

1,17

31,5

1,17

31,5

1,17

31,5

JlaGopaTopHsble
pabotsl (JIP)

CamMmocTosiTeJIbHAS
pabora

11,61

313,5

1,11

30

3,5

94,5

2,5

67,5

4,5

121,5

KonTakTHas
CaMOCTOSITEIbHAS
pabora

CaMOCTOSITENBHOE
W3y4YeHUE Pa3/IeiioB
JUCIIUILIHHEI

11,61

0,45

313,05

1,11

0,15

29,85

0,3

3,5

94,2

2,5

67,5

4,5

121,5

Buabl KoHTpOJIS:

3auer

3ader ¢ OLEeHKOU

IK3aMeH

27

27

KonraktHas pabota

0,6

0,3

0,3
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—  IPOMEXYTOYHas
aTTecTauus

IToaroroBka k
9K3aMEHY.

54,3 26,7 26,7

Bua ntorosoro 3auer ¢
3auer - JK3aMeH JK3aMeH
KOHTPOJISA: OLICHKOM

AHHOTAaIUs padoyeil MPorpaMMsbl THUCHHIJIHHBI
«MeTobl AHATUTHYECKOT0 KOHTPOJISI B IPOU3BO/ICTBE MATEPUAJIOB COBPEMEHHOM
IHEPreTUKN»

1. Heap aucuumauHbl — chopMUPOBATh Y OYIylIEro MH)XEHepa JOCTATOYHO IOJIHOE
NpEACTABICHHE O METOJaX AaHAJIUTUYECKOrO0 KOHTPOJs B MPOU3BOJCTBE MaTepUaIoB
COBPEMEHHOM SHEPreTUKW C BBISIBICHHEM €ro CHeHU(PHUKU s psijla TEeXHOJIOTMYECKHX
MPOIIECCOB, TAKUX KAaK PAJMOXMMHYECKOE MPOU3BOJICTBO, MOIYUYEHHUE M30TOIMHO OOOTAIICHHOMN
MPOIYKIIMH, 0COO0 YHCTHIX BEIIECTB, TEXHOJOTHUS PEIKUX DJIEMEHTOB.

2. B pe3yabrare wu3ydyeHus AUCHUIVIMHBI O0y4YawluMiicsi N0 mporpamme
CIeNNATUTETA JOJIKEH:

Obaaoams CIENYyIOUTUMA KOMIIETCHITUSIMU
—  CIIOCOOHOCTBIO HCITOJIB30BaTh MAaTEMATHYECKHE, CCTECTBEHHOHAYYHBIE W WH)XKCHEPHBIC

3HAHMS JJIS pelieHus cBoeil mpodeccuonanshoi aesirenproctd (OITK-1);

—  CIOCOOHOCTBhIO TPO(GECCHOHAIBHO HCIOIB30BaTh COBPEMEHHOE TEXHOJOTHYECKOe U
aHAJTMTHYECKOE 00O0pYAOBaHME, CIIOCOOHOCTh K MPOBEACHUIO HAYYHOTO HCCIEIOBAaHHUS U
aHaJIM3y MMOJYYESHHBIX IIPHU ero npoBeaeHun pe3yabtatoB (OI1K-2).

—  CIIOCOOHOCTBIO AHAJTU3UPOBATH TEXHOJIOTMYECKUH MPOIECC, BBISBIATH €r0 HEIOCTATKH U
pa3pabaTbIBaTh MEPOTIPHUATHS 110 ero coBepuieHcTBOBaHMO (ITK-3);

—  cnocoOHOCTBIO YIPaBIISTh JEHCTBYIOITUMU TEXHOJIOTUYECKUMU IPOIIECCaMH,
00eCTICUNBAOIIMMHU BBITYCK TPOAYKIIMH, OTBEYAOIICH TPEOOBAHUSM CTaHIAPTOB M PHIHKA
(TIK-15);

B pesynbprare uzydeHus: UCIUIUIMHBI CTYICHT JIOJDKEH:

3namu:

— crneuu(uky TPOBENEHUs aHalIW3a MaTepUajoB COBPEMEHHOW SHEPreTHKU C Y4YETOM
MIPEIBAPUTEIILHON MOATOTOBKH MPOOBI H MEMIAOIIHNX (aKTOPOB;

— TEOpEeTUYECKHEe  OCHOBBI,  OOJAacCTH  TMPUMEHEHHS, BO3MOXXHOCTH,  OTpaHUYEHUS
WCIIOJIB30BAaHUS KQXA0T0 METOA Al aHalIn3a MaTepuaioB COBPEMEHHOW YHEPTeTUKH;
Ymems:

— OCYWIECTBJISTH BBIOOP ONTHMAIbHOTO METOJNA JJiA pEIIeHUS KOHKPETHOW 3aladu
ONPEAEIIEHUS COCTaBa BEIIECTBA IIPU aHAJIN3€ MAaTEPUAIIOB COBPEMEHHON dHEPIETUKY;

MIPOBOJAUTH pPACYET COCTABA AHAJU3UPYEMOrO BEIIECTBA IMPU MCIOJB30BAHUU PA3IUYHBIX

METO/IOB C YYE€TOM CIIeU(PUKH aHATN3a MaTepUaJIOB COBPEMEHHOM YHEPTETHUKH;

Bnaoems.:

— HaBBIKAMHM CTATHCTHYECKOW OO0pabOTKM pe3yidbTaTOB aHaIM3a C Yy4eToM crhenuduxu
MpeIBAPUTENIbHON TMOATOTOBKH MpPOOBI, CIydalHOM U cHcTeMaTH4eckol mpuOOpHOit
MOTPEIIHOCTH, 00JAaCTU OMpeAeNsieMbIX KOHIICHTPAIUH;

— HaBBIKAMH ONPEIENICHUS U ydeTa (aKkTOpOB, BHOCAIIMX OCHOBHOHM BKJAJ B MOTPEUTHOCTH
aHaJIu3a;

—  METOJIaMH IIPOBEJEHHUS IKCIEPUMEHTA C IPUMEHEHUEM COBPEMEHHOM HaYyYHOH aIlaparypsl,
aHanm3a u 00paboTKU Pe3yabTATOB HKCIIEPHUMEHTA.

3. KpaTkoe coaep:kanue TuCHUTLIHHBI
Paznen 1. ®u3nko-xuMHIeCKHe MeTOIbI aHAJIN3a H30TOIIOB M 0C000 YHCThIX BELIECTB.

Baenenue.
Henn, 3amaun U CTpyKTypa Kypca. Posib aHaIMTHYECKOrO KOHTPOJISI B MPOU3BOJICTBE
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MaTepuaioB CcoBpeMeHHOW »sHepreTukd. Cneunduka aHanmu3a CTAOUIBHBIX H30TONOB U
MHUKponpumecei B 0co0o yncteix (OCY) BemecTBax

1.1. Cratuctuueckas o0paboTka pe3yJbTaTOB U METPOJOTHYECKUE XAPAKTEPUCTUKU Ha
IpUMepe METOO0B aHaIM3a U30TONOB U 0c000 uncTbix (OCY) BemecTs.

B nannom pasziene paccMaTpUBAIOTCS METOJIbI CTATHCTUYECKOM 0OpabOTKU aHanu3a Ha
OpUMepax aHaju3a HW30TOMHOTO COCTaBa BEIIECTB M HCIOJNB30BaHUE JIOTapU(PMUUIECKOTO
pacnpezeneHus npu o0paboTke pe3ysbTaTOB aHAIM3a 0CO00 YMCTHIX BewecTB. [IpuMenuTensHo
K aHanu3y u3zoronoB u BemniecTB OCY paccMmaTpuBarOTCS METPOJOTHYECKHE XapaKTEPUCTHKHU
METO/IOB BBIIMOJHEHUSI U3MEPEHUHN, COCTABIISAIOUINE MOTPEUTHOCTEN U CIIOCOObI UX OLIEHKU, B TOM
YHCIIe YyBCTBUTEIBHOCTD U Tpeiesl 0OHAPYKEHHS KaK BaKHEHIIINE XapaKTePUCTHKU METOA IPU
aHaJIM3€ U30TOMHOI0 COCTaBa M 0COO0 YHCTHIX BELIECTB.

1.2. Metoab! anaian3a 0co00 YHUCTHIX BEIIECTB.

Paznen mocesmen wum3ydenuwto crnenuduku aHanmm3a BemectB OCY.  Meroabl
MPeBAPUTENILHOTO KOHIICHTPUPOBAHUSI MUKPOIIPUMECel KakK MpeaBapuTeIbHas CTaus aHalu3a
0c000 uncThIX BemecTB. CrocoObl MPUMEHEHU HEM30UPATENbHbIX, SIEPHBIX, KATATUTUYECKUX,
CHEKTPAJIbHBIX U XpoMaTorpaduyecKux METOIOB Ul aHalli3a MHUKpPOIpPHUMECEH B BEILECTBaX
OCUY, a Taxxe.

1.3. MeTonp1 aHanM3a cTaOUIbHBIX U30TOMOB.

OcobeHHOCTEM UCTIOJIB30BAHUS MACC-CIIEKTPOMETPHH, ACHCUMETPHUH, UHTEPHEPOMETPUHN
U CIEKTPAJIbHBIX METOJOB JUIsl aHajM3a M30TOMHOrO cocTaBa BemnlecTB. [IOJHBIN M30TOMHBIM
aHAJIU3 BOJBI C UCIIOJIB30BAHUEM METO/A ABYX KOHCTAHT M KOMOWHAIIUU JCHCUMETPHUECKOTO U
CHEKTPAJIbHOTO METO/I0B.

Pa3nen 2. ®u3dnKko-XuMHU4eCKHE METOIbI AHAJIN3A PEIKUX U PACCESTHHBIX 3JIEMEHTOB

2.1. OCHOBHBIC TOHSTHSI AHATUTHYECKOTO KOHTPOJIS B TPOU3BOJICTBE PEIKUX IICMECHTOB.

OcHOBHbBIC TOHSTHSI AHAJTUTHUYECKOTO KOHTPOJSI B MPOM3BOACTBE PEAKUX DIEMEHTOB,
O00BEKTHl aHajn3a, OCOOEHHOCTH COCTaBICHHUS CXEM aHalu3a, BbIOOpa METOJOB aHaju3a,
MpeIBapUTENbHON TMOATOTOBKM MpOo0, COAEpXAallUX peIKue MeTaulbl. ATTEeCTOBaHHbBIE
METOJIMKHM aHaIu3a OOBEKTOB MEepepabOoTKU CHIPhS PEIKUX METaioB. BaXHOCTb KOHTPOJSL
CoJIepKaHus IPUMECeH, BIMSIONINX Ha MOTPEOUTENbCKIE CBOMCTBA MAaTEPUATIOB.

2.2. OCHOBBI MUHEPAJIOTUYECKUX UCCIIEIOBAHUH.

OcHOBHBIE IPUHIIMIIBI U METO/IbI TPAHYJIOMETPUUECKOr0o aHanu3a. OnTuyeckrue CBONCTBA
MaTepuaJioB M METOAbl WX MCCIENOBaHUS (CBETOBAasi M PEHTICHOBCKAas MHKPOCKOIIHS;
ONTUYECKasl U JIIOMUHECIIEHTHas CIIeKTpockonus). MccnenoBanue cTpykTypbl MUHEPAJIOB, Py U
MPOJIYKTOB MX NepepadOTKU (OCHOBBI PEHTIeHO(A30BOTO aHAIN3a, SJIEKTPOHHOM MUKPOCKOIIUH,
UH(ppaKpacHO! CIEKTPOCKOIHH).

2.3. OcoOCHHOCTH aHATUTHYECKOTO OMPEICICHIS PEJIKUX METAJIIOB.

OU3NKO-XUMUYECKHUE METOJIbI OTIPEACTICHUS TUTHsI. XUMHUECKHE U (PUZUKO-XMMHYECKHE
METOJIbI OMpENETeHUs peAKO3eMENbHBIX 3JeMeHTOB (P33). Metonbl omnpeneneHus MUPKOHUS,
radHus, HIOOUS, TaHTaJIa U ypaHa.

Paznen 3. Xpomarorpagusi M XpOMATO-MACC-CIIEKTPOMETPHS B  aHAaJM3e
MaTepHaJI0B COBPEMEHHOM JHEPIreTHKH

3.1 Xpomarorpaduyueckrne METObI B aHAIHM3E MaTEPHAIOB COBPEMEHHOM YHEPTETHKHU.

OO6mHOCTh W crnenuduka MPOIECCOB XpoMmaTorpaduyecKoro aHain3a MaTepHalioB
COBpEMEHHOM »sHepreTuku. TeopeTuueckue OCHOBBI xpomartorpaduu. IlpenmonroroBka u
CHUCTeMBbl BBOJa o0O0pa3loB Mmpu XpomarorpapuiyeckoMm aHanuze. KauecTBeHHBIH Ta30-
XpoMarorpaguiecKkuii aHanmu3. OKCKIIO3WOHHas xpomarorpadus. JKuakoCTh-KHIKOCTHAS
(pactipengenurenbHas) xpoMmarorpadus. CBepxkputudeckas GaronmaHas xpomatorpadusi.

3.2. Macc-ClieKTpOMeTpUs. ¥ XPOMAaTO-MAacC-CIEKTPOMETPUS KaK METOJbl aHaan3a
MaTepuanioB COBPEMEHHON YHEPIrEeTUKH.

Oco0OeHHOCTH TPUMEHEHHUS METOJO0B HOHHU3ALMU JJs TOJTYYeHHUS MAacC-CIEKTPOB
MOJIEKYJIIPHBIX MOHOB U M3YYEHHUS! BBHICOKOMOJIEKYJISIPHBIX COCIMHEHHH pa3IMYyHON MPUPOJBIL.
®u3nuecKkue OCHOBBI METOJAa MAacC-CIIEKTPAIIbHOTO pachaja OpPraHMYECKUX COCIUHEHUN B
peKHUMe PIIEKTPOHHON MOHM3AIMH. [[pUHIUIIBEI U IPUEMBI OTpeIeTIeHHs] 001acTH MOJIEKYISIPHO-
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MacCcCOBOro pacCrnpeacicHus.

TTousatue

«OCKOJIOYHBIE U

XapaKTePUCTUICCKHE

HWOHBI».

®du3znyeckue OCHOBEI MacCC-CIICKTPAJILHOI'O pacmazia. ITouarne MertacTaOMIbLHBIE HOHBI U
IMPUHIMUIIBI UX O6pa3OBaHI/ISI. OcHoBHBIC ImpaBujia 1 NOAXOAbI K UHTCPHIPCTALIUN MACC-CIICKTPOB.

Pacuer WM30TOOHOW YHUCTOTHI

COEIUHEHUHN.

MOHUTOPHHI'A 3aJaHHbIX HOHOB. MaCC-CHGKTpOMeTpI/IH BBICOKOI'O pa3spCIICHMA.

4. O0beM y4eOHOH JUCIUIIMHBI

Metox wmacc-¢pparmMeHTOTpaguu M PEXKUAM

Bunx yuebnol paboThl Bcero Cemectp
8
3E Axkan. 3E Axan. 3E Axkan. 3E | Axag.
4. 9. 4. 9.
Obmas TpynoeMKOCTS 13 | 468 4 144 4 144 5 | 180
JUCITUTLIAHBI
Konraxrnas pagora - 534 | 192 | 1,78 | 64 | 178 | 64 | 178 | 64
ay/INTOPHBIE 3AHATHS:
Jlekiyu 2,67 96 0,89 32 0,89 32 0,89 32
[TpakTnueckue 3austust (I113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocrosiTesbHasi padoTa 6,66 240 2,22 80 2,22 80 2,22 80
KonraktHas ; 0.4 0.2 0.2 i
éaMOCTOﬂTeJII)Haﬂ pabota 6.66 292 292 292
aAMOCTOSITEIILHOC U3YUCHUE 239.6 79.8 79.8 80
pa3aenoB JUCHUTUIMHEIL
Bujabl KOHTpOJIS:
3ayer - - + + + + - -
DK3amMeH - - - - - - 1 36
KonrakTHas  pabdora -
MPOMEKYTOYHASA 1 0,4 1 0,4
arTecTramus
IloaroroBKa K 9K3aMeHY. 35,6 35,6
Buja UTOroBOro KOHTpPOJIS: 3aver 3ader JK3aMeH
Bun yuebnoit paboThl Bcero Cemectp
8
3E Acrp. 3E Actp. 3E Actp. 3E | Acp.
4. 4. 4. 4.
Obmas TpynoeMKoCTS 13 | 351 4 117 4 117 5 | 135
JIUCIATUTHHBI
Kounraxruan padora - 534 | 144 | 178 | 48 | 178 | 48 | 1,78 | 48
ay/IMTOPHbIE 3aHATHS:
Jlexiuu 2,67 72 0,89 24 0,89 24 0,89 24
[TpakTnueckue 3anstus (I113) 2,67 72 0,89 24 0,89 24 0,89 24
CamocrosiTebHas padora 6,66 180 2,22 60 2,22 60 2,22 60
KonTaktHas 0.3 0,15 0.15 i
camocTosiTeNbHas paboTa 6.66 929 592
’ ’ ’ 2'22
CaMOCTOSITETbHOE U3YUYEHUE 179.7 59 85 59,85 60
pa3aesioB AUCIUIIINHBI
Buabl koHTpOJIS:
3auer - - + + + + - -
DK3amMeH - - - - - - 1 27

99




KonrakTtHas  paGora —

NMPOMEKYTOYHAS 1 0,3 - - - - 1 0,3
aTrecTanus

IloaroroBKa K 3K3aMeHy. 26,7 - - - - 26,7
Bua uTOroBoro KOHTpoJIs: 3auer 3auer JK3aMeH

AHHOTanuA padoyeid MPOrpaMmMbl JUCUUILIMHBI
«TexHoJsiorus Tenjonocuresieit 1Y u 3amuTa oKkpy:xKamouieii cpeab»

1. Hear aucuMmiauHbl — (GOPMHPOBAHHWE KOMIIETEHIMHA B OOJIACTH XUMHKO-
TEXHOJIOTHYECKHUX TMPOIIECCOB, MPUMEHSIEMBIX IPHU SKCIUTyaTalluu SAEPHBIX SHEPreTUYECKUX
ycTaHoBOoK (SDY), u wMeponpusituil, HaAMpaBJICHHBIX Ha MPEJOTBPAILICHUE MONaJaHus
paanoakTuBHBIX 0TX010B (PAQ), oOpasyromuxcs Ha SIDY, B OKpYKaIOIIyIO CpeIy.

2. B pe3yabraTe Mu3y4YeHUs IUCUMILVIMHBI oOOydalouUIuiics 1O MNporpamMme
CIIeNMATUTETA JOJIKEH:

Obnadams CIEIYIONIMMU KOMITETCHIIUSIMU :

—  cHnocOOHOCTBIO MPEICTABUTH COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHOW CHCTEMBI
€CTECTBEHHOHAYYHBIX U MAaTEeMAaTHUYECKUX 3HAHHM, OPUEHTHPOBATHCS B LEHHOCTAX OBITHS,
*u3HH, KynbTypbl (OK-1);

— cnocoOHOCTBIO TPO(ECCHOHATBHO HCIIONB30BAaTh COBPEMEHHOE TEXHOJIOTHYECKOEe U
aHaJIMTU4Yeckoe 00OpyIOBaHUE, CIIOCOOHOCTh K MPOBEICHUIO HAYYHOT'O HCCIIEOBAHUS U
aHaJIM3Y MOJYYCHHBIX P ero nposeaeHun pe3ynbraros (OI1K-2);

—  CIIOCOOHOCTBIO K PEIICHUIO0 MPOPECCHOHATBHBIX MPOU3BOJCTBEHHBIX 3a/1a4, BKIFOUYAIOIIIX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTHYECKHMX HOPMATHBOB PACXOJIOBAaHUS CBIPHS,
MaTEpUajIOB U SHEPreTUUYECKHUX 3aTpaT, COBEPLICHCTBOBAHUE KOHTPOJI TEXHOJIOTUYECKOTO
nporecca (IIK-2);

—  CIIOCOOHOCTBIO AaHAJTU3UPOBATH TEXHOJIOTMYECKUH TMPOIECC, BBISBIATH €r0 HEIOCTATKH U
pa3pabaThIBaTh MEPONPUATHS 110 ero coBepiineHcTBoBanuio (ITK-3);

— CcHocoOHOCTBIO MPHUHUMATh KOHKPETHOE TEXHHYECKOE pEIleHHE C Y4eTOM OXpaHbl Tpyja,
paauaIoHHON 0€30IacCHOCTH M OXpaHbl oKpyxatotieit cpesst (ITK-4);

— CIOCOOHOCTBIO HCIIONB30BaTh METOJIbI OLIEHKHM pHUCKa W pa3padaTbiBaTh MEpbl 110
obecrieyeHn0 0€30MacHOCTH  pa3pabaThIBa€MbIX HOBBIX TEXHOJIOTUH oOpameHus c
oO0bekTamu nipodeccronanbroi aestenbroctu (ITK-11);

—  CcIOCOOHOCTHIO K Oe3omacHOMYy  MpOBEIEHUIO, KOHTPOJIO, pa3paboTke U
YCOBEPILIEHCTBOBAHUIO  TEXHOJIOTMUECKHUX IPOLIECCOB TMOATOTOBKM M pEreHepaluu
TEIUIOHOCUTENEH  SIIEPHBIX  DHEPreTUYECKUX YCTaHOBOK  Pa3JIMYHOIO TUIIA,
o0ecreynBaOIUMI  HAJCKHYI0O U JIOJTOBPEMEHHYIO 3allUTy OKpYXKammeil cpeasl oT
BozaeicTBus paguanuu (IICK 3.1).

B pe3yabTaTe 0cBOeHUSI TUCHUIIMHBI BHITYCKHHUK J0JI2KEH

3namo:

— KOHCTPYKIIMOHHBIE OCOOCHHOCTM M pexuMbl paborsl 61okoB BBOP, PEMK u BH,
HCTOYHUKHU U JIONYCTUMBIE MPEAEIbl PalMOHYKIUIHBIX 3arpsA3HEHUN TEIUIOHOCUTENIEH;

— BOJHO-XMMHYECKHE PEXUMbl M XapaKTEPUCTUKH OCHOBHBIX CHCTEM CIEIBOJOOYUCTKH,
METO/]Ibl OYMCTKH HATPUEBOT'O TEIUIOHOCUTENS U 3alllUTHOTO ra3a;

—  c1ocoObl OYMCTKH TA30BBIX BHIOPOCOB M KUIKUX 0TX0A0B ADC;

— crnocoObl MPOBEIEHUS JIEMOHTa)Ka PEaKTOPHOTO OJOKa M XapaKTEPUCTUKU OO0pa3yromuxcs
ipu 3ToM PAO;

Ymemo:

— wucnonb3oBath «Hopmbl paguanMoHHON Oe30macHOCTH» MAJI OLEHKH paJualiOHHON

00CTaHOBKHU;
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— BBIOpaTh HEOOXOIMMBIA METOJ Je3aKTUBAIUUA OOOPYIOBAHUS MPU KOHKPETHBIX HCXOJIHBIX
YCIIOBHUSIX;

—  paccuuThIBaTh KOI()PHUIMEHTH OYNCTKH XKUIKUX PAJHOAKTUBHBIX 0TX0/10B (PKPO);

— MPaBUIBLHO BBIOMPATH METO BOJOMOATOTOBKH M OYUCTKH TEIJIOHOCHTETIS

Braoems:

— METOJaMH TMPOBEACHUS CTAHJAPTHBIX HCHBITAHHH 110 OMNPEACICHUIO SHEPreTHYECKHX,
TEXHOJIOTMUECKHUX U IKCIUTyaTallMOHHBIX CBOMCTB MaTEPHAIOB COBPEMEHHOMN IHEPTETUKH;

— METOJIaMM U CPEJCTBAMH TEOPETHUYECKOTO U IKCIEPUMEHTAJIBLHOTO HCCIEIOBAHUS
TerioHocuTeleit A0V

—  METOJIaMH JIe3aKTHUBAIIMU 000pyA0BaHUs U omenieHnit Ha ADC;

—  METOJIaMH OPTaHHM3allUd XUMHUYECKOTO U PATMOXUMUYECKOTO KOHTpoJis Ha ADC;

— MeTojaMu 1o mepepabortke u 3axopoHeHHI0 PAO, obpasyroomuxcs npu custuun ADC c
IKCIUTyaTalluu

3. KpaTkoe coiep:kanne qTHCHUILINHBI:

Pazgen 1. SID9Y u temionocuteau ua ADC

[TpenMet u 3aauu AUCUUIUIMHBI. DHEPreTUYEeCKHe MOTPEOHOCTH ISl Pa3BUTHS MUPOBOM
OPKOHOMHKH B Omrpkaiimee Bpemsi. TOIUIMBHO-IHEpreTHYeCKUid OajlaHc. DJIEKTPOIHEPTHS U ee
noinyyenue Ha TOC, I'DC u ADC, cpaBHEHHE SKOHOMUYECKHX M SKOJIOTMYECKHUX ACIEKTOB.
IlepcnexTHBBI pa3BUTHS aTOMHOW SHEPIETHKHU.

1.1. SnepHble sHepreTUyeckrue yCcTaHOBKHU (ADY). SnepHble peakTopbl HA TEIUIOBBIX U
OBICTPBIX HEHUTpPOHAX W MPUHIUMNHAIBHBIE THUIBI SACPHBIX TOIUIMBHBIX HUKIOB. CTpyKTypa
aTOMHOM dHepreTuku. KOHCTpYKTHBHBIE OCOOEHHOCTH, OCHOBHBIE XapaKTEPUCTUKU U
000py/ZloBaHHE OTEYECTBEHHBIX HSHEPreTHUECKUX sAepHbIX peaktopoB BBDOP u PBMK,
3apybexHbix peakropoB BWR, AGR, HWR. AT3I] u ACT. Tpauncnoptaeie S10Y. Konuenmus
Oe3omacHoro peaktopa. PeakTopsl Ha ObicTpbIx HeliTpoHax bH n BTTP 1 ux oco6ennoctu.

1.2. Tennonocutenu ADY. OcHoBHbIe TerioHOCUTENU DY U uX QU3HKO-XUMUYECKHE
cBoMcCTBA. TEXHOJOTMUECKHE ACTIEKThI MOATOTOBKH U TMOACPKAHUS KaueCTBA TEIJIOHOCUTENIECH.
[yt moctymnieHusi 3arpsA3HEHUN B KOHTYp TerioHocurtens SADY. PaanannoHHO-XMMUYECKHE
MPOIIECCHl B TEIJIOHOCUTENSAX. [IpOyKThI paanonn3a U MPUMECH, WX BIUSHHUE HA KOPPO3HIO
KOHCTPYKIIMOHHBIX MaTeprasioB. OCOOEHHOCTH KOPPO3UHU B KOHTYpaX CTajlel, IUPKOHHEBBIX U
QTIOMUHHMEBBIX CIUIaBOB, I[BETHBIX METAJJIOB, CBOWMCTBA MPOJIYKTOB KOppo3uu. OCHOBHBIC
METO/bl YMEHBIICHUS KOPPO3UHM KOHCTPYKLIMOHHBIX MaTEpHaIOB KOHTypa. AKTHBanus
TEIUIOHOCUTEIIS, TPUMECE W MPOAYKTOB KOppo3uu. [IoHATHE O XUMHUYECKON TEXHOJOTUH
teroHocurenei A0V 1 BOIHO-XMMUYECKOM PEKUME BOJIHBIX TEINIOHOCUTENEH.

1.3. BoaHo-xuMHYeCcKHid PEXKHUM BOJAHBIX TerioHocutene ADY. Temnmodusuueckue
CBOMCTBA BOJHOIO TeruioHocuTens. Paguonns Boasl. HakomieHnue npoayKToOB paguoinsa U UxX
BJIMSIHAE Ha KOPPO3UIO0 KOHCTPYKLMOHHBIX MaTepranoB. CriocoObl MOJaBIEHUs pPaaHon3a BOAbI
B KoHType. HaBeneHHas M OCKOJOYHasi aKTUBHOCTh B TEMJIOHOcHTeNE. BoaHo-xumuueckuit
PEKUM OJHOKOHTYpHBIX M IBYXKOHTYpHbIX ADC. bopHoe perymuposanue. Hopmupyemsie u
KOHTPOJINPYEMBIE ITOKA3ATENH Ka4eCTBA TEIUIOHOCUTES.

Bononoaroroska. OcaguTenbHble METOABI BOJOIMOATOTOBKH, MX (U3UKO-XUMHUYECKHUE
OCHOBBI, IPUMEHSIEMbIE PEAreHThl, CTETIEHb OYUCTKH OT Pa3IMYHbIX MpuMeceil. MexaHnuueckue u
HaMbIBHbIE QUIBTPbl. IOHHOOOMEHHBIE (MIBTPBI. XapaKTEPUCTUKH HOHUTOB U (DUIBTPYIOIINX
MaTepHaIoB.

Cxembl U 00OpYJIOBaHME YCTAHOBOK OYMCTKH BOJHOTO TEIUIOHOCUTENS. MarHuTHbIe
¢unbTpel. HambiBHBIE W HMOHHOOOMEHHbIE GUIBTPHL. BblcokoTeMIiepaTypHble COpPOEHTHI.
PerynupoBanue conepxkaHus OOpHOH KHCIOTBHI, aMMHaKa, THAPOKCHIA Kalmuig U T..
O} PeKTUBHOCTh OYUCTKU OT PATUOHYKIUAOB. TE€XHOJIOTHS OUYHUCTKU TYpOMHHOTO KOHJEHCaTa.
BXP TennoBsIx cereil.

1.4. TexHOIOTHS HEBOJHBIX TCILIOHOCHUTECIICH. XapaKTepI/ICTI/IKa U CBOIMCTBa T'a30BBIX

101




TemioHocureneil. Kopposust MarepraioB B ra30BbIX cpeaax.

XapakTepucTUKa M CBOMCTBA JKMIKOMETAINIMYECKMX TemoHocuteneil. Kopposus
MaTEpUaJIOB B KUAKUX MeTajuiax. HaBeeHHast akTMBHOCTb.

CBolicTBa OpraHMYECKUX TETNIOHOCUTENIEH U UX PAJUOIIU3.

Pazgen 2. Opranu3anus XuMHYeCKOr0 U paIMOXUMHYECKOr0 KOHTPOJIsi Ha SIDY

O0beM XMMHYECKOTO M paAMOXMMHUYECKOIO KOHTPOJs B KOHTypax SDVY. VcrpoiictBa
otOopa npoO. MeTopl 1 IpUOOPBI KOHTPOII. MOH-CeleKTUBHBIE ANEKTPOAbI U UX MIPUMEHEHHUE.
Cucrtema aBTOMaTU3UPOBAHHOTO KOHTPOJIS TetuioHocutenen 10V . Pagnoxumudeckuit KOHTPOJIb
crierikopiryca. Pamroxumudeckue MeToapl KOHTPOJIsE 00BEeKTOB OKpyskaromiei cpeast Ha ADC.
Ha3nauenue u OCHOBHBIE 3ajaud JIaOOpPAaTOPUHM BHEIIHEH no3uMeTpuu. HerpaauumoHHble
MEPCIEKTUBHBIE METObI HEIPEPHIBHOTO KOHTPOJIS KAYECTBA BOJHOTO TEIIIOHOCUTEISL.

Pa3nen 3. JlezakTuBanusi 060pyaoBaHusi U nomeuieHuii Ha AJ9C

[TonssiTe [ne3akTMBALMM M €€ KOJMYECTBEHHBIC XapaKTEPUCTUKHU. VcTOYHMKH
3arpsA3HEHUS TOBEPXHOCTEH W JOMYCTHMbIE YPOBHHM  3arpsi3HeHus. TpeOoBaHus K
J€3aKTUBUPYIOIIMM pacTBopaM. Moromue cpeacrtBa U Morwomee aelcrtsue. IIAB B
JIe3aKTUBUPYIOIIUX pacTBopax. AKTuUBHBIE M00aBkH. CocTaB M 3((HEKTUBHOCTH HEKOTOPBIX
JI€3aKTUBUPYIOIIUX PACTBOPOB U KPUTEPHUU BbIOOpA pallMOHAIBHBIX PEKUMOB JI€3aKTUBALIUH.

Je3aktuBanus ADY. Pexumsl ne3axtuBanuu koHTYypoB BBOP u PBMK u penentypst
JI€3aKTUBUPYIOIIUX KOMIO3UIMN. MeXaHu3Mbl yaleHNuss KOPPO3UHHBIX OTIIOKEHUN pacTBOpPaMU
JBYXBAaHHOTO MeToza. BiusHue Temieparypbl, CKOPOCTH IOTOKA >KUJIKOCTH, KOHLEHTpaLUU
pacTBOpOB U BpeMeHH 00pabOTKM Ha IpoLecchl Je3akTHBaLMU 1-ro KoHTypa. BosaelicTBue
JIe3aKTUBUPYIOLIUX PACTBOPOB HA MAaTepUasbl TB3JI0B. TeXHUYECKHE CPEACTBA AC3aKTUBALIUN.

Pa3nen 4. PagmoaxkTuBHBIE 0TX0ABLI HAa ADC.

4.1. Ocnosuble napamerpbl PAO Ha ADC. Tunsl pagunoakTuBHbIX 0TX0110B (PAO), nx
KJaccu(uKalus M0 COCTOSIHUIO, XMMUYECKOMY COCTaBY M YJEJIbHOM akTUBHOCTU. OCHOBHBIE
stanel oOpamenus ¢ PAO: cOop, TpaHCIOPTUPOBKA, XpaHEHUE, TIepepadoTKa U 3aXOpOHEHUE.
TpeboBanust paguanvoHHON Oe3omacHocTH. TexHomornyeckas cxema ADC M OCHOBHbBIE
UCTOYHUKU oOpa3oBaHus PAO: ra3oBele BBIOPOCHI, TBEpIbIE€ OTXOJbl W3 AKTUBHOM 30HBI
peaKkTopa, OpraHM30BaHHbIE MPOTEUKU |-rO KOHTYpa, COpPOCHI AKTUBHBIX JIpEHa)XeW, BOJIbI
OaccellHOB BbIIEP>KKH, BOJIbI I€3aKTUBAIIMM U OOMBIBOUHBIE BOJIbI TIOMEILIEHUN U 000py10BaHUS,
BOJIbl CAHIIPOITYCKHUKOB M CIIELIIPAY€YHbIX, PEreHEPAllMOHHbIE U OTMBIBOYHbIE BOJIbI (DMIIBTPOB,
BOJIbI JI€3aKTUBAllMM M OOMBIBKH TpaHCIOPTa, BOJbI J1abopaTopuii, MacTepckux u T.1. [lytu u
cniocoObl ymenbIienuss PAO na ADC.

4.2. DU3NKO-XMMUYECKHE OCHOBBI IEpepabOTKU JKUIKHUX PaJAMOAKTHBHBIX OTXO0JI0B
(KPO). Ilpouecchl Kkoaryiasiuu: OCaXKICHHE THAPOKCUAOB JKeje3a, allOMUHUS W Maprasia,
coJloBoe ymMmsrdeHue, (ocdartHas koarynsuus. Vcmnonb3zoBaHue (EppOLMAHUIOB TSHKEIBIX
METAJJIOB Ul YJIy4IIEHHWs OYUCTKUA OT paauounesns. dunbTpanus >KUIAKAX OTXOIOB YEPE3
KBaplLEBble U TecyaHble (QWIBTPHL. YJaleHue B3Bece Ha (UIbTPAX C HAMBIBHBIM CIIOEM.
BcnomoratensHble GuibTpyromuye Marepuaibl. DPGEKTUBHOCTb OUUCTKU OT paJUOHYKIHJIOB.

CopOunoHHbIN 1 MOHOOOMEHHBIHN crtocoOb! nepepadoTku XKPO. Tumnsl oTe4ecTBEHHBIX U
3apyOeKHBIX MOHUTOB, UX COPOIIMOHHBIE XapaKTepUCTUKH. DUIBTPBI C pa3ebHBIMU CIOSIMU
KaTHOHUTAa M AaHUOHWTA U (QWIBTPHl CMEIIAHHOTO JeicTBus. PereHepauusi HOHMUTOB.
KonnyecTBeHHbIE MMOKa3aTeNd OYMCTKM W BIMSHHE Ha HHUX cojleBoro cocraBa. OOnacte
npuMeHeHus copouronHoro Merona ouuctku JKPO. [pupoansie copOenTst ans ouuctku KPO
¥ OCOOCHHOCTH UX MPUMEHEHHSI.

VYnapusanue XKPO. Koadduunent ounctku npu Boinapke. OCHOBHBIE TUIIBI BBIAPHBIX
YCTaHOBOK WU ammnaparoB, npuMeHseMblx Ha ADC. CucTeMbl OUMCTKH COKOBOTro mapa. Metozsl
OOpBOBI C IEHO- U HAKUTIEOOPa30BAHUEM.

Hpyrue mnepcrekTuBHble mpouecchl A nepepabotku  KPO. Dnekrpoananu3 B
nepepadotke JXXPO. Teopust mporecca u MpUHIMITHATBHAS CX€Ma OYHUCTKH C MCIOJb30BAaHUEM

102



MHOTOKaMEpHBIX  DJICKTPOJICHOHU3aTOPOB.  XapaKTepHCTHKa HOHOOOMEHHBIX  MeMOpaH.
Koo duumeHTsl KOHIEHTPUPOBAHUA M OYMCTKH TPH AJIEKTPOJHaIu3e. YIbTpaduiabTparms,
MHKpOOGHUIbTpanuss ¥ oOpaTHbId ocmoc. [lokasarenu mpoOLECCOB U IEPCHEKTUBBI KX
npuMeHenus. [lpunnunsl BbiOOpa Merona mnepepabotrku JKPO Ha ocHoBe koddduumenta
OYHCTKH, KO3 (HULIHNEHTA KOHIICHTPHPOBAHUS U CEOECTOMMOCTH IepepadoToK.

4.3. Texnonorusa nepepabotku KPO Ha ADC. TeXHOJOTHYECKHUE CXEMBI MepepadboTKH
KPO na ADC ¢ BBOP-440 u BBOP-1000. [TepepaboTka OCHOBHBIX TEXHOJIOTMYECKHX TOTOKOB:
CBO-1, CBO-2, CBO-4, CBO-5. CocTtaBbl yCTaHOBOK M PEXKHMBI MX pabOTHL. YCTaHOBKa
ouncTtku TpanmHbix Box CBO-3, ee cocraB um pexxuMm paboThl. BecroMmoraTenbHble YCTaHOBKH
ounctku CBO-6, CBO-7. Anaim3 pa6otsl yctaHoBOK CBO B peanbHBIX YCIOBUSAX U CPAaBHEHUE
C IPOEKTHBIMU [TOKA3aTEISIMHU.

Texnomornueckas cxema mnepepabotku KPO na ADC ¢ PBMK-1000. IlepepaboTka
OCHOBHBIX TexHosornueckux norokos: CBO-1, CBO-2, CBO-3 u CBO-5. CocraBbl yCTaHOBOK U
pexuMbl BX pabotel. Bcmomorarenbnble yctaHOBKM CBO-4 m CBO-6. Anamu3 paOoTh
YCTaHOBOK CHENBOJOOYUCTKM Ha ADC B peajbHBIX YCIOBHUSX M CPAaBHEHUE C IPOEKTHBIMU
MOKA3aTeIISIMH.

Henocrarku cymectBytonmx meronoB nepepadorku XKPO. [Ipobnemsl ammuaka, Macia,
[TAB. OcHoBHBIE HampaBieHUs padOT MO COBEPIICHCTBOBAHUIO TEXHOJIOTUYECKUX CXEM.

VYuer konudectBa u coctaBa oopaszywommxcs JKPO na ADC. Crneukananu3auus U MyTd
ee copepiieHcTBOBaHMs. AHanu3 nocrymienus KPO Ha paznuunbix ADC U myTH yMEHbIICHUS
UX KosinyecTBa. Bpinenenue OOpHON KHUCIOTHI U HUTPATOB [yl MOBTOPHOTO HCIOJIB30BaHUS.
XpaHeHHe KHUAKUX OTX0J0B, KoHCTpykums XJKO, HemocTaTku CyIIEeCTBYIOIIEro crocoda
XpaHeHus. XpaHeHue oTpabOTaHHBIX HOHUTOB.

4.4. OurcTKa Ta30BbIX BBIOPOCOB M TEXHOJIOTHs nepepaboTku u xpanenus TPO na ADC.
Bentwisiiuonnsie cucreMbl. OCHOBHBIE METOJbI OYHCTKHM BO3AyXa. YIalieHHE a’po30Jiei
bunbTpanueit HA  CIEUHMATbHBIX  TKaHsX, cKpyOepax, MYJIbTUIIUKIIOHAX, Ha
METaJUIOKEPAMUUECKUX U ANEKTpoPmibTpax. OUnucTKa ra30BbIX BHIOPOCOB OT PaIMOAKTHBHBIX
0J1IaropoJIHBIX Ta30B U Hoja. PaccenBanue ra3oBbIX BEIOPOCOB.

TBepuaple panuoakTuBHble oTXoAbl. Kiaccupukauus. HWerounuku oOpa3zoBaHuS.
CymectBytomas cxema cbopa u mepepaborku TPO na ADC. Mecra cOopa, KOHTEHHEpHI,
cnoco6s! u nytu TpancnoptupoBku TPO BHytpu ADC. Coptuposka TPO. Iyt ymeHbleHus
konuyectBa TPO.

Xpanenue TBepAblXx M oTBepkIeHHBIX PAO. Ilpo6nembr xpanenuss TPO na ADC.
Mertannuueckue orxoabl. CrnocoObl MX mepepaboTKu  (Ie3aKTHBALMK), H3MEIbYCHHE,
nepernaBka. XpaHeHne MeTaUIMYeckux oTxo10B Ha ADC.

Pa3nes S. OcHoBHBIC HanpaBJeHUs padoT npu cHATHH AJC ¢ IKCIIyaTanum.

[Ipekpamenue nesteapHocTH ADC. BO3MOXHOCTD M TyTH TalTbHEHUIIIETO UCTIOJIb30BAHUS
3/1aHUi, coopykeHuit, o6opynoBanus. Cusarue ADC 1oJ «3eJeHyI0 MIOMIAIKY».

KonnuecTBo M BUIBI OTXOJ0B, noiyvaromuxcs npu cHATuu ADC c skcrmyatanuu. Mx
OTIIMYME OT JKCIUTyaTallnoHHBIX 0Tx0/10B ADC. Hcnons3oBanue cxem mepepabotku KPO u
TPO. Heo6xoaumocTs pa3pabOTKH U CO3JJaHHsI HOBBIX BUJIOB 00OPYI0OBaHUS M MPUCIIOCOOICHUI
st obpamenus ¢ PAO: oGopynoBaHue st JEMOHTa)xa, Pe3Kd MO MECTy, H3MEeIbUeHUs,
JIe3aKTUBAllMsI, 3aTapUBaHUs, YIAKOBKH, OMOHOJMYMBaHMS U T.1n. [IpoOnema oOpamienus c
3arpsa3HeHHBIM  rpaduToM. IlepepaboTkM  METaJUIMYECKHMX  OTXOJOB M BO3MOXKHOCTb
BO3BpAllleHUs MeETaula B HApOJHOE XO3SAHCTBO. 3aXOpPOHEHHE OTXOJO0B U HEOOXOAMMOCTh
CO3/JaHUSI MOTHJIbHUKOB.

Pa3zgea 6. JlaGoparopHbie padoThbI.

4. O0beM y4eOHOH JUCHUTNIMHBI
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Beero - CemecTtp 5
Bun yueonoi paboret 3E |Axkaxg.u4.| 3E |Axkamu.| 3E |Axan. u.
OO011as TpyA0€MKOCTh JUCITUILIMHBI 10 360 4 144 6 216
KOHTaK”leaH paéoTa — ayTuTOpPHbIE 4 144 | 1.33 48 2,67 9%
3aHATHA.
Jlexiun 0,88 32 0,88 32
[Tpaktuueckue 3austus (I113) 0,44 16 0,44 16
JlabopaTtopusie paboTs (JIP) 2,68 96 - 2,67 96
CamocrosiTesibHas pa6oTa 5 180 1,67 60 3,33 120
IToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40 1,11 40
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 0,56 20 0,56 20
JIACITUIIIHHBI
[TonroroBka K 1a00PaTOPHBIM paboTaM 3,33 | 1198 3,33 119,8
KonTakTHas camocTosiTeNbHast padoTa 0,2 0,2
Bujabl KOHTpOJIS:
3auer +
IK3aMeH 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS 0.4 0.4
aTTecTamus 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 35,6 35,6
Bujx UTOroBOro KOHTpOJIS: JK3aMeH 3ader
Beero CemecTtp
Bun yuebHo# paboTh 8 2
3E AcTp. 3B Actp. 3E Actp.
q, q, q,

OO011ast TpyA0€MKOCTh JUCIUILIMHBI 10 270 4 108 6 162
KOHTaK”leaﬂ padora — ayIuTOpHbIE 4 108 | 1.33 36 267 72
3AHATHA.
Jlexun 0,88 24 0,88 24
[Tpaktuueckue 3austus (I13) 0,44 12 0,44 12
JlabopaTtopusie padoTs (JIP) 2,68 96 - 2,67 72
CamocrosiTesibHas padora 5 135 1,67 45 3,33 90
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 30 1,11 30
CaMocCTOsATEIbHOE U3YUYEHUE PA3/EIIOB 0,56 15 0,56 15
IACIIATUINHEL
[ToaroroBka Kk 1a00pPaTOPHBIM paboTaM 3,33 | 89,85 3,33 89,85
KonTakTHas camocTosiTesibHast paboTa 0,15 0,15
Buabl KOHTpOJIA:
3auer +
IK3aMeH 1 27 1 27
KonTakTHas paboTa — MpOMEKYTOUHAS 03 03
arrecTamnus 1 ’ 1 ’
[ToaroroBka K SK3aMeHY 26,7 26,7
Buja uToroBoro KOHTpoOJIS: JK3aMeH 3auer

AHHOTaIUs padoyeil MPOrpaMMbl JUCHUNIMHBI
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«O0opynoBaHue U 0OCHOBBI NpoekTUPOBaHust AJC)»

1. Heap AUCHUIVIMHBI — O3HAKOMJIEHHE OOYYAKINHXCH € YCTPOHCTBOM WM
OCHOBHBIMH TeXHUYECKHUMH XapaKTepuCTUKAMH 0Te4YeCTBEHHbIX aTOMHBIX
3JIEKTPOCTAHIUM.

2. B pe3yabraTre MH3y4YeHHUS MCUMILUIMHBI oOOydYalouIWiicas 10 mporpamMme
CIEIHAIUTETA I0JIAKEH: .
Obnadams CIETYIONTUMA KOMITCTCHIIUSIMU:

—  CIIOCOOHOCTBIO MPEACTABUTH COBPEMEHHYIO KAPTUHY MUpa HAa OCHOBE IIE€JIOCTHON CHCTEMBI
€CTECTBEHHOHAYYHBIX U MAaTEeMAaTUYECKUX 3HAHUN, OPUEHTUPOBATHCS B LICHHOCTSIX OBITHS,
®u3HHU, KynbTypbl (OK-1);

—  CHOCOOHOCTBIO OCYHIECTBIISITh TEXHOJIOTUYECKUI IIPOIECC B COOTBETCTBUU C PETIIAMEHTOM
M HCMOJB30BaTh TEXHUYECKUE CPEACTBA [UJIi M3MEPEHUSI OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOr0 MPoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

—  CIOCOOHOCTBIO K PEIICHUIO MPO(heCcCHOHATBHBIX MTPOU3BOICTBEHHBIX 3a/1a4, BKIIFOYAOIIUX
pa3paboTKy HOPM BBIPAOOTKHM M TEXHOJOTHYECKUX HOPMATHBOB PACXOJIOBAHUS CHIPbS,
MaTepHaJIOB M YHEPreTUYECKUX 3aTPaT, COBEPIICHCTBOBAHUE KOHTPOJISI TEXHOJIOTUYECKOTO
nporecca (ITK-2);

—  CIIOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTMUYECKHUH MPOIECC, BBIABIATh €r0 HEJOCTATKUA U
paspabaThIBaTh MEPOIPHUATHS 110 ero coBepiieHcTBoBaHuio (ITK-3);

— CIHOCOOHOCTBIO paspabaThiBaTh Ha AaTOMHBIX dSHeprernyeckux craHuusax (ADC)
MEPOMPUITHS TIO 3aLIUTE OKPYXKAIOMICH Cpebl OT PAIUOHYKIUAOB U OLEHUBATH JO30BYIO
Harpy3Kky Ha pasznuunsie rpymnmnsl Hacenenus (IICK 3.2).

3Hamy:

—  KOHCTPYKIIMOHHBIE 0COOEHHOCTH aKTUBHBIX 30H peakTopoB BBOP, PEMK u BH;

—  XapakTepUCTUKHU OCHOBHOTO M BCIIOMOraTelbHOro obopynoBanus ADC: maporeHeparopa,
Oapaban-cenaparopa, 'l{lH, ¢puiabTpoB BOI0- M TA3009HCTKH, BBITIAPHBIX allllapaToB;

— WCTOYHHMKU W JOIYCTUMBIE TPENEIbl PATUOHYKIHIHBIX 3arpsi3HEHUM TEIJIOHOCUTENEH W
CIOCOOBI MX OUHCTKHU.

Ymemo:

—  KJIaccU(UIIMPOBATH SIIEPHO-IHEPTETUIUCCKHE YCTAHOBKHU T10 THITY PEAKTOPa;

— 000OCHOBBIBaTH BHIOOP W HA3HAUYEHHWE OCHOBHOTO ¥ BCIOMOTATEIBHOTO PEAKTOPHOTO
o0opynoBaHus A KOHKPETHBIX TUIIOB ADC.

Braoemy:

— HaBBIKAMH TPEJICTABIICHUS] Ha3HAYEHUs, YIPOIIEHHOTO YCTPONCTBA U OCHOB JKCILTyaTaIluu
OCHOBHOT'0 000pYy/J10BaHMs pEaKTOPHOMN YCTaHOBKH,

— CXEMHBIMH PEIICHUSMH TI0 TEXHOJOTHYECKOMY OOOpYIOBaHUIO TMEPBOrO KOHTypa U
cnenkopmnyca ADC.

3. KpaTkoe comep:kanue TuCHUTLIHHBI
BBenenue

3ajaun TUCHUIUIMHBI U €r0 MECTO B MOJITOTOBKE CHEIHAIMCTOB. TeKylee COCTOSHUE
aToMHOU »HepreTuku B Poccuiickoit ®enepannu. Knaccudukamus saepHbIX dHEPreTHUSCKUX
YCTAaHOBOK IO HA3HAYECHHWIO, THUIY PEAKTOpa, YHUCIYy KOHTYPOB, TEIJIOHOCHUTEIIO.
KoHCTpyKIIMOHHBIE CXEMBI TETUIOBBIIEISIIONINX 3JIEMEHTOB. SI/IepHOE TOIIUBO.

Pa3znen 1. Atomubie crannum ¢ peakropom PBMK

[TpuHnMnManbHast TEXHOJIOTHYECKAsi CXeMa 3HepreTuyeckoro 6yoka ¢ peakropom PBMK-
1000. Kommnonoska KMIIL] peakropa PBMK-1000. Konctpykumsi peakrtopa, rpadutoBoil
KJIQJK{, TEXHOJOTMYECKOro KaHalla, TEMJIOBBIAEIAIOMIEN KacCeThl, MOIVIOUIAIOIIET0 CTEPKHS.
Koncrpykuus O6apabana-cenaparopa. KoHncTpykTuBHbIE 0COOEHHOCTH [JIaBHOTO
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LUPKYJIALMOHHOTO Hacoca. KOMIOHOBKAa TPaHCIOPTHO-TEXHOJIOIMUYECKOrOo 000OpylOBaHHUSA U
ycrpoiictBo P3M. IlpuHnunuanbHas cxemMa aBapuHHOIO OXJIAKACHUS peakTopa M JOKaIu3alun
aBapuH.

Pa3nen 2. ATomMHbIe cTaHUMHU ¢ peakTopom BBOP

[TpuHIMNMaTbHAs TEXHOJIOTUYECKAs CXeMa PHEpPreTHYeckoro Oioka ¢ peakropom BBOP.
KoHcTpykiust Kopmyca peakropa M BHYTPUKOPIIYCHBIX YCTPOWCTB (IaxTa, JHUINE MIAXTHI,
BbIEMHAsi KOp3WHa, OJIOK 3amuTHBIX TpyO). Texuumueckue omimuns BBOP-440 u BBOP-1000.
KoHcTpykius y3ma ymioTHEHHS TJIaBHOTO pa3dbema. PaGouas kaccera m kacceta APK BBDOP-
440. becuexsoBas TBC BBOP-1000. KoHcTpykuusi 1 OCHOBHBIE TEXHUUYECKUE XaPAKTEPUCTUKU
ropu3oHTaIbHBIX TaporeHepatropoB ADC ¢ BBOP. KoHcTpykTHBHBIE 0COOCHHOCTH TJIABHOTO
LHUPKYJISUUOHHOIO Hacoca. llpuHnunuanbpHass cxemMa CHCTEMbl [apOBOM  KOMIIEHCALUU
napieHus. IlpuHnunuanbHass cxeMa CHUCTEMbl aBAPUIHOIO OXJIAXKICHHS AKTUBHOW 30HBI U
Jokanu3auuu aBapuu sHeprodioka ¢ BBOP-1000. Bono-Bonsubie peakropsl nokonenus 1+,
OCHOBHBIC 3JIEMEHTBl IAacCUBHOW Oe3omacHocTH. KOMIOHOBKa peakTopa M NPUHLIMIIHAIBHAS
cxema sueprodmoka ACT-500.

Pa3zgea 3. PeakTopbl HA OBICTPBIX HEHTPOHAX

CBolicTBa HEKOTOPBIX >KUJIKOMETAIIIMYECKUX TeruioHocutTene. TeruioBas cxema ADC ¢
peaktopom BbH-350. IlerneBas kommoHoBka peaktopa bH-350. I'maBuwiii kopmyc ADC c¢
peakropom BH-600. Temoas cxema ADC ¢ peaktopom BH-600. Koncrpykius peakropa bBH-
600.

Paznen 4. KOHCprKHI/IOHHBIe MaTEepHAJIbI AACPHBIX JHEPIreTHYCCKUX YCTAHOBOK

TpeboBanusi, mpenbsABIseMble K pEaKTOPHBIM MaTepuaiaM. KOHCTPYKIIMOHHbBIE MaTepUaIIbI
AKTHUBHOM 30HBI (OOOJIOUKM TBAJIOB, 3aMEIJIUTENCH, MOTJIOTUTENEH, 3amuThl). Marepuaibl
KOpITyca peakTopa M IPYTHX JJIEMEHTOB SJIEPHBIX YHEPreTHUECKUX YCTAHOBOK (ayCTCHHUTHBIE,
MEePJINTHBIC, XPOMUCTHIC CTAJU; CILJIaBbl ME/IM, TUTAHA U JP.)

Pa3znen 5. OcHoBHOe 000py10BaHHE IKCILTyaTAIIMOHHBIX cucTeM ADC

OcHOBHbBIE HCTOYHUKHM U Kiaccupukanus npumeced B BoaHOM TeroHocutene ADC c
peakropom BBOP. Ilpunuun paGoTbl U OCHOBHBIE KOHCTPYKIMOHHBIE 3JI€MEHTHI (PUILTPOB-
ocgernuTened. KOHCTpyKIMsS MeXaHMYECKMX HACBIMHBIX W HAaMBIBHBIX (DUIBTPYIOIIMX
annapartoB. Bunabl, KOHCTPYKLIHsS BEPXHHX M HWKHHMX pAaCHPENEIUTEIbHBIX YCTPONCTB.
OcHoBHbIE QUIBTPYIOIINE MaTepuaibl, IPUMEHSEMbIE MPH OYHCTKE BOJHOTO TEMJIOHOCUTEIIS.
OTnuuuTenbHble KOHCTPYKTUBHBIE OCOOEHHOCTH BBIAPHBIX anmaparoB, mpuMeHseMbx Ha ADC.
Cxema ycTaHOBKHU TITYOOKOI'O yHapuBaHHSA. OCOOEHHOCTH MPUMEHEHHS MOHOOOMEHHBIX CMOJ B
cucremax cnensogoounctku Ha ADC. KoHCTpykuus MOHOOOMEHHOro (uibTpa HACBHITHOIO
tuna. KoHcTpykumst QuibTpa-TOBYIIKM HOHOOOMEHHBIX MaTepuanoB. (Cxema QuIbTpOB
CMELIAaHHOTO JCUCTBUSA C BHYTPEHHEH U HapyXXKHOM pereHepanuen. Jlerasanuss BOBIL.
Ha3HayeHWe W  KOHCTPYKUMs  Jea’dpaTopa  MOANMUTKH,  KOHAEHcaTopa-ierasaropa,
nekapOoHu3aTopa.

Pa3gen 6. Texnosgornueckue cucrembl AJC

Haznauenue cucrempl CBO-1. KoHcTpykuusi BBICOKOTEMIIEpaTypHOro ¢GuibTpa u
¢dunbTpa-KoHTelHepa. HasHaueHne 1 paboTa B IITATHOM M aBapuitHOM peknMme cuctembl CBO-2.
Haznauenue n paboTa cucTeMbl OYMCTKU TPAIHbIX BOJ, a TaKXke BOJ crermnpadyedHoil. Cuctema
OUMCTKH BOJ| OacceiiHa BBIIEPKKHM M aBapuiiHOro 3amaca OopHOW kucinoThl. Cucrema
HEMpepbIBHOW TNpoAyBKU maporenepatopoB ADC c peaktopom tuma BBDOP. Hasnauenue u
paboTa CHUCTEMBI OYHMCTKH OOPOCOJEPKAIIUX BOJ M OYHCTKH OOpHOro KOHIeHTpaTta. OOmias
CcXeMa U B3aUMOCBSA3b CHUCTEM CIIEIBOJIOOYMCTOK Ui 3Heprodioka ¢ peakropom BBOP-1000.
Ha3znauenne u paboTa cxeMbl KaTaJIUTUYECKOrO JIOKMraHusi Boaopona. KoHcTpykius
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KOHTakTHOro ammapara. Ha3nauenue cucremsl crnenrazoounctkn Ha ADC. KoHcTpykius
CaMOOYHMIIAIONIETOCS U IieonuToBoro (GuiasTpa. [IpuHIMI pereHepaiy MeoIUTOBBIX KOJOHH.
OO01re MPUHIIKITBI OYUCTKU BO3ayxa padbounx nomemennii ADC. A3po3osbHble (PHIIBTPBI THIIA

I u Jxn. YronsHbie aacopoepsl Tuna AY.

4. O0beM y4eOHOM JUCHUIIMHBI

Bits! yuc6Hoi paGoTs! B 3auernbix | B akanmem.
eIMHUIIAX qacax

OO0mast TpyA0eMKOCTb M CHUILIHHBI 5 180

KonTakTHas padoTa — ay1MTOpPHbIE 3aHATHA: 1,33 48

Jlexmu (Jlek) 0,44 16

[Tpaktnyeckue 3anstus (I13) 0,89 32

CamocrosiTesbHas padora (CP): 2,67 96

[TonroToBKa K KOHTPOJBHBIM paboTam 1,67 60

CamocTosiTeIbHOE U3YUYCHHE Pa3JIeTIOB JUCIIUILUIMHBI 1,0 36
Buja koHTpOJS:

JK3aMeH 1 36
KonrtaktHas paboTa — mpoMeKyTOYHAsT aTTECTaIHS 0,4
[ToaroroBka K sK3aMeHY 1 35,6

Bua uTOroBoro KOHTpoOJIs: JK3aMeH

Bunpsl yaeOHOM paboThI Be;izlfé{;x %{:CC;)IZ'
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
KonTakTHas padora — ay1uTOPHBIC 3AaHATHS: 1,33 36
Jlexiuu (JIek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
[ToarotroBka K KOHTPOJIBHBIM paboTam 1,67 45
CamocTosiITeIbHOE U3YUYCHHE PA3IeTIOB TUCIIUTLUIMHBI 1,0 27
Bua konTpoJs:

JK3aMeH 1 27
KonrtaktHas paboTa — mpoMexXyTOYHask aTTeCTalHs 0,3
[TonroroBka K sK3aMeHY ! 26,7

Bupa uroroBoro KoOHTpoJIs: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl IUCHUIIIHHBI
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«IKOHOMMKA SIIEPHOI 0OTPACTH»

1. Heab AMCHUIIMHBI — cQOPMUPOBATH y 00YYAIOLIMXCSI OCHOBHBIE TIPEACTABICHUSI 00
OCOOCHHOCTSIX JKOHOMHYECKHMX aCHEKTOB OCHOBHBIX MPENNPHUITHH U TEXHOJOTHYECKHX
NIEPEIENIOB SEPHOTO TOIIMBHOIO LIUKJIA.

2. B pe3yabrare wu3yYeHUsl JUCHMILUIMHBI O0Oy4Yamlmuiicss MO0 NporpamMmme
CIIeNNAINTeTa JOJIKEeH:

Obnadamse CIENYOUIMA KOMIICTCHITUSIMU
—  CIIOCOOHOCTBIO K KOOTIEpaIiH ¢ Koyuieramu, pabore B kojutektuse (OK-7)

— CIHOCOOHOCTh HAaxXOJUTh OPIraHMU3ALMOHHO-YIPABJIEHYECKHE PEUICHUS B HECTaHIAApTHBIX
CHTYaIUSIX ¥ TOTOBHOCTh HECTH 3a HUX O0TBeTCTBEHHOCTH (OK-8);
—  CIOCOOHOCTBIO K Opranu3anuu padotsl noqunHeHHbx (ITK-13);
— CHOCOOHOCTBIO K OIIEHKE MOCIEACTBHI MPUHUMAEMbIX OpraHHU3allMOHHO-YIPaBICHYECKUX
pemieauii U ux ontuMusanuu (I1K-14)
— CIIOCOOHOCTBIO K COCTABJICHMIO U aHAJIM3y OM3HEC-TUIAHOB Pa3padOTKU M BHEAPEHHS HOBBIX
TEXHOJIOTHYECKHUX MPOIECCOB, OOpaIleHUsI ¢ 00bEeKTaMH MPO(ecCHOHANBHOMN JIeATENbHOCTH,
BBIITYCKa M Pean3allii KOHKYPEHTHO criocoOHoi nponykuuu (ITK-17).
3namo:
TEHJCHIIMM B CEOECTOMMOCTH 3JIEKTPOIHEPTUH, MOITYYCHHONW Ha JIIEKTPOCTAHIUS Pa3HBIX
TUIIOB;
OCHOBBI IIPOU3BO/ICTBA 3arOTOBOK U U3/EJINN U3 KOHCTPYKIIMOHHBIX MaTEPHUAJIOB
BKJIaJ] pa3UYHbIX (PAKTOPOB B ceOECTOMMOCTD AnekTpodHeprun Ha ADC.
Ymems:
— TIPOBOAMTH aHAIN3 IKOHOMUYECKOH 3(pPeKTrBHOCTH AeHCTBYIOMMX U cTposmuxcs ADC;
— IPOBOAMTH TEXHUKO-DKOHOMHUYECKHM aHaJU3 OpraHu3alld IPOU3BOACTBA OCHOBHBIX
MaTepHalioB U alllapaTos,;
— TPOBOJIUTH pacyer cedecTOUMOCTH eKTpodHepruu Ha ADC.

Braoemy:

— OILICHKOW MOCJEICTBUN NPUHUMAEMBIX OPraHU3allMOHHO-YIIPABICHYECKUX PELICHUH M HX
ONTUMU3ALINH;
— IPOBEJECHUEM YKOHOMHUYECKHUX PAaCUYETOB.

3. KpaTkoe coep:kaHue M CHUIIUHBI

Paszpnen 1. Dnepreruka u AJ9C

DHEPreTUYECKU CEKTOp PKOHOMHKHU. Ponb aTOMHBIX cTaHIUi B 3HepreTuku Poccuum u
mupa. O0630p sAIepHO-TOIUIMBHOTO LukiIa P®. SlaepHble MOIIHOCTHM Ha JCHCTBYIOIIUX U
CTPOSIIMXCS SJEPHBIX YHEPrOOIOKOB.

Pa3nea 2. Crpykrypa 3koHOoMuKH ADC

CymiecTByromue Moaenu peaktopoB. TormmBo u €€ Buabl. Crienuduka TEXHOJIOTUH U
ONpEAEIsAEMOl €10 SKOHOMUKM OCHOBHBIX craauil STL[. OcHoBHBIE mOKa3aTeNn sAEPHOU
9KOHOMUKH. CebecTouMOCTh SAEpHOM IHEPruM, NMOCTOSTHHBIE M NEepeMeHHble 3arpaTbl. [lyTtu
cHmkenus 3arpat A TL. CpaBHeHue 3aTpar pa3IMuHbIX PEaKTOPOB.

Pa3nea 3. CrouMocTsb siiepHOi JHepruu

OKcIuTyatalMoHHbIE 3aTpaThl peakTopoB. BeBox ADC u3 skcruryaranuu. CTOMMOCTB
anepHoit sHepruu. ['ocynapcrBenHsle cyocuauu. CTpaxoBaHHWE M OTBETCTBEHHOCTh. Pacuer
cebecTouMocTH sifiepHO sHeprun Ha BBP. Pacuer 3arpar Ha coznanue ADC. Pacuer npuObuin
ot akcruryatauu ADC. Pacuer 3arpat Ha BbIBOA M3 dkcruryatauun ADC. 3arpaTsl Ha
YTUIM3aLHKI0 0TX0A0B. CPOKHM OKYNaeMOCTH SIACPHOU SHEPTUU.

4. O0beM y4eOHOH JUCHUIJIMHBI

10 cemectp
Bunel yueGHoI paboTh aQ4eTHBIX
ARLYH P 3aue Axkan. Jac.
€IMHUI]
O0mas TpPyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
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KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,9 32
Jlexkuun 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16

JlaGopaTtopHsie 3ansTus (J13) - -

CamocrositeabHas padora (CP): 1,1 40

CaMOCTOSTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUILIHHBI 1,1 40

Buabl KOHTpOJISA:

JK3aMeH 1 36
KoHTtakTHas paboTa — MpoOMEXyTOYHAsT aTTECTAIIMS 0,4
[TonroToBKa K 9K3aMeHy 1 35,6

Bua uToroBoro KOHTpoJIf IK3aMeH
10 cemecTp
Buapl yue6HOI paboThI 3a4eTHBIX Actp. uac.
SIMHHUII

O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3 81

KonraktHas pa6ora (KP): 0,9 24

Jlekuun 0,45 12

[TpakTnueckue 3austust (I113) 0,45 12

Jlaboparopusle 3ausTus (J13) - -

CamocrositesbHasi padora (CP): 1,1 30

CamocTOsITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 1,1 30

Bujabl KOHTpOJIS:

IK3aMeH 1 27

KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTeCTaIlUs 1 0,3

[TonroTroBKa K 3K3aMEHY 26,7

Buja nToroBoro KOHTpoJIst JK3aMeH

4.4.2. IlucuMyIinHbl BApMATUBHON YacTH (00513aTe/IbHbIE TN CIUTIIHHBI)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Ha4epraTebHasi reOMeTpHsi B TEXHOJIOTHH MATEPUAJIOB COBPEMEHHOM IHEPreTUKN»

1. Ieab AMCUMIUIMHBI - WU3YYEHUE CBOWCTB TPEXMEPHOTO MPOCTPAHCTBA U METOJIOB
OTOOpaXEHHs €T0 Ha TIOCKOCTh YepTekKa.

2. B pe3yabTtare wu3ydyeHHs UCHUIJIMHBI O0yYAWUIWIiCS MO mMporpaMmme
CenNAJINTEeTa N0JIKEeH:
0b1a0amsb CIETYIONTUMU KOMITETCHIIUSIMU:
—  CIOCOOHOCTBIO K pa3pabO0TKEe HOBBIX TEXHOJOTHYECKMX CXEM Ha OCHOBE pe3YJIbTaTOB

Hay4yHO-uccienoBarensckux padot (I1K-20).

Buame:
- CIIOCOOBI OTOOPAXKEHHS POCTPAHCTBEHHBIX (JOPM HA TIIOCKOCTH;
- IPaBWJIA U YCJIOBHOCTH TIPY BBHITIOJTHCHUH YSPTEXKEH;,
- BUJIbI CHMMETPHUH T€OMETPHUECKUX PUTYD;
- BO3MOXXHOCTH TPHMEHCHHS METOJOB HAYepPTATCILHOW TEOMETPHUU JUIS PEIIeHUs (PU3UKO-
XHMHYECKHX 3a/a4;

Ymemn:
- BBIIOJHATh M YWUTaTh YEPTEXKH TEOMETPUYECKHUX MOJENed C YYeTOM JeHCTBYIOLIUX
CTaH/IapTOB;

Bnaoemn:
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- Croco0aMu ¥ MpueMaMH U300paKeHUs MMPEAMETOB Ha MIOCKOCTH.

3. KpaTkoe conep:xkaHue TUCHUILIHHBI

Pa3znes 1.00mme npaBu/ia BbINOJHEHUS YepPTeKeil.

1.1. IlpaBuna BbBINOJHEHUS W OQOPMIICHHS UYEPTEHKEH B COOTBETCTBUU _ C
['OCT. ®opmatbl: pa3mepsl M 0003HAYCHHUE OCHOBHBIX U JIONIOJHHUTENBHBIX (OpPMATOB.
Pacnionoxxenne ¢opmatoB. MacmTab: HaTypanbHBIM MacmTad, CTaHJAPTHBIE MAaCIITaA0bI
yMeHbllleHUs1 W yBenudeHus. Jlunuu: tunsl u tonummHa JuHui. pudt: TUObl 1 pazMepsl
mprdToB. OCHOBHBIC HAUCH IPAPUUIESCKUX M TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocrpoeHus. ConpsoKkeHUs: OCHOBHBIE BHUIbI W IpaBHiIa
BBITIOJTHEHMS. YKJIOHBI U KOHYCHOCTH: pacyueT W TpaBHWJa HAHECEHUs Ha deprexe. JlemeHue
OKPY’KHOCTHU Ha paBHbIe yacTu. HaHeceHre BBIHOCHBIX U Pa3MEPHBIX JIMHUN HA YepPTEkKe.

Pa3nen 2. [IpoenupoBanne reoMeTpu4ecKux puryp.

2.1. Merox mnpoekuuii. Buasl mpoenupoBanus. LleHTpanbHOE NpoenupoBaHHE: LEHTP
MPOCIUPOBAHUSA, IUIOCKOCTh TNPOEKIUH, NpOeHupyromme ydd, npoekuud. CBoicTBa
LEHTPaJIbHOTO MPOeUUPOBaHUA. JIOCTOMHCTBA U HEIOCTATKH LIEHTPAIILHOTO MPOCIIUPOBAHUS.

[TapannensHoe mnpoeunpoBanue. Hampasienue npoenupyromux sydei. CpoiicTBa
napajuleIbHOrO  mpoenupoBaHus. [IpoennpoBaHre  KOCOYroJIbHOE U IPSIMOYTOJIBHOE
(opToronanbpHoe). CBOWCTBa OPTOTOHAIBLHOTO MpoenupoBanusa. OOpa3oBaHUE KOMIUIEKCHOTO
yeprexka (dmopa Mownxka). OpTroroHanbHblii uepTexxk Touku. Koopauuatel Touku. IlocTpoenue
TOYKH I10 €¢ KOOPIUHATAM.

2.2. llpameie uaud. CriocoObl 3a1aHus NpsAMOil Ha ueptexke. Knaccudukaius npsamMbix
MO PACIOJIOKEHUIO OTHOCHTENIBHO APYT Jpyra: MpsiMbIe IMepeceKaroniuecs, napajiesibHble U
ckpemuBaromuecs. Knaccudukaius npsMbpIX OTHOCHUTEIBHO TUIOCKOCTEH MPOEKUUMN: MpsSMBbIe
00IIero W YacTHOTO TOJIOKEHUS — MPSMBIE YPOBHS M Ipoerupyronue. [[pruHaie:KHoCTh TOYKU
npsimoid. Teopema o mpoenrpoBaHUM MPSMOTO YTIa.

2.3. IImockocth. CriocoObI 3a1aHust TUIOCKOCTH Ha YepTexe. Kiaccupukanus miockocTei
M0 PACIOJOKEHUIO OTHOCUTENIBHO IUIOCKOCTEH MPOEKUUH: IUIOCKOCTH OOIIero U 4YacTHOTO
MOJIOKEHUS — MPOCIUPYIOIINE U YPOBHS. [IpHHAIIICKHOCTh TOUKHU M MPSMOM MIIOCKOCTH.

24. Kpusble gunuu. Knaccudukanus KpUBBIX: LHUPKYIbHbIE U JIEKaJbHBIE,
3aKOHOMEpPHBIE U He3aKkOHOMepHbIe. [Topsamok kpuBoi muHUM. [110CKHe KpUBBIE TUHUU BTOPOTO
MOpsZIKA: JJUTUIC, Mapaboia, rumepOona. [IpocTpaHCTBEHHBIE KpUBBIC: IMIMHAPUYECKAS U
KOHUYECKasi BAHTOBBIC JIMHUH.

2.5. IloBepxHoctu. OOpa3zoBaHMe W  3a/JaHWe T[OBEPXHOCTEW Ha  4YepTexe
(kuHEMaTHUeCcKUi W KapkacHbI crocoObl). IloHsTe 00 omnpenenurene MNOBEPXHOCTH.
Knaccudukanus moBepxXHOCTeH: nUHeHYaThle W HETWHeHuYaThle, MOBEPXHOCTH BpallleHUs,
MOBEPXHOCTH C JIBYyMS HANpaBIIIOIIMMHA W ITUIOCKOCTBIO —Tapajuienu3Ma. BUHTOBBIE
MOBEPXHOCTH. XapaKTepHbIE JIMHUM TOBEPXHOCTEH BpAIllEHUS: MEpUIUAHbI, TTIABHBIA MEPHUIUaH,
napajuiesu, 3KBaTop, ropio. [IpuHaIe)KkHOCTh TOUKH TTOBEPXHOCTH.

2.6. I'eomerpuueckue tena. [[poeki MHOTOTpaHHUKOB (TpaHHBIE TE€OMETPUUYECKUE
Tena), B TOM YHCIIE€ MpaBWIbHbBIE (TETPadJp, IeKca’ap, OKTadp, AOJAEKa’Ap, UKOca’p), Teia
BpaieHus (IUIUHAP, KOHYC, Map, TOp).

2.7. Cummerpus reoMerpuueckux Guryp. CHMMETpUsT OTHOCHTEIBHO TIUIOCKOCTH,
npsiMoi, TOUKd. CHMMETpHUS BpaIIeHUs, TOPSIOK OCH CHMMETPHUH.

2.8. OmnpenerneHre HATYypaJIbHOW  BEJIWYHMHBI _ OTpe3Ka IPSIMOW W IIOCKOU
urypel. Onpenenenne HaTypalbHOW BEIMYMHBI OTpE3Ka MPSIMOK CIOCOOOM MPSIMOYTOJIBHOTO
TPEYroJIbHUKAa W CIIOCOOOM MPOCIMPOBAHMS Ha JOMOJHHUTEIBHYIO IUIOCKOCTh. [locTpoenue
HATYpaJIbHON BEIMYMHBI TUIOCKOH (PUTYPHI.

2.9. IlepecedeHne TeoOMeTpHUYECKUX  00pa3oB. [lepeceyeHrne  MHOTOTPAaHHUKOB,
MHOTOTpaHHHKA C TOBEPXHOCTHIO BpalieHHs. [lepecedeHre MOBEPXHOCTEW BpaIICHHS: ABYX
MPOEHUPYIOIINX [MOBEPXHOCTEW, Mpoenupyromer ¢  Hempoenupytomend. [lepeceuenue
HEMPOCIUPYIOIINX TOBEPXHOCTEH BpallleHWsl ¢ TNapaieIbHbIMH OCAMU. Teopema o
MEPECeUCHUN COOCHBIX TIOBEPXHOCTEH BpamieHus. llocTpoeHWe JIMHUU  IepeceueHUs
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HENPOCIUPYIOMINX TOBEPXHOCTEH BpalleHHs] C TEePeceKalolUMUC OCAMU  METOJOM
KOHIIEHTpUYeCKHX cdep. YacTHble ciaydan IepecedeHus IMOBEPXHOCTEH BTOPOTO IMOPSIKA:
TeopeMa MoHXka U ee CJIe/ICTBUE.

Pazaen 3. U3o6paxenust npeameron nmo 'OCT 2.305-2009.

3.1. U3obpaxenus. Buabl nzobpaxenuit mo 'OCT: Buabl, pa3pe3sl, CEUCHHS, BHIHOCHBIC
aneMeHTbl. OCHOBHBIE BUIBI. [ J1aBHBINA BU, TpeOOBaHUS, MPEIbIBIIEMbIE K TJITABHOMY BHIY.
JlononuurenbHble U MECTHbIE BHUJIBL. Pa3pesbl, kiaccuduxanus pa3pe3oB IO PaCHOIOKEHUIO
CeKylIe IUIOCKOCTH OTHOCHUTENIBHO IUIOCKOCTeH MpOeKUWil: pa3pe3bl BepTHKAIbHEIC,
TOPU30HTANIbHBIE W HakioOHHBbIe. Knaccudukamus paspe3oB MO YHMCITY CEKYIIHUX IUIOCKOCTEH:
paspe3bl MPOCThIE W CIOXHBIE — CIIOXKHBIE CTYNEHYAThle W CIIOXKHBIE JIOMaHbIE pPa3pe3bl.
CoBMmerniennble H300pakeHusi. MecTHble pa3pesbl. CeueHUs HaJIO)KEHHBIE U BBIHECCHHBIEC.
BrinocHsle 3nemenTsl. [IpaBuna 0603HaueHns N300paKECHHIA.

3.2. HaksionHble ceveHus reoMerpuueckux Tei. [loctpoenne mpoekuuii U HaTypadbHBIX
BEJIMYMH TEOMETPUYECKHX Tell. HakioHHbIe ceYeHHs MHOTOTpaHHUKOB. Buabl M mpaBuia
MOCTPOCHUS CEUEHUH LMIUHApPA. 3aBUCHUMOCTh BHJAAa HAKJIOHHOTO CEYEeHHUS KOHyca OT
PAcCIIONIOKEHHsI CeKYIIeH MIIOCKOCTH OTHOCHUTEIBHO OCH KOHyca. HakioHHBIE cedeHus miapa.
[TpaBuiia mocTpOeHUs HAKIIOHHBIX CEYCHHUM COUJICHEHHBIX TE.

3.3.  AKCOHOMETpUYECKHE dYepTexku u3aenuii. OOpa3oBaHHe aKCOHOMETPHYECKOTO
yeptexka.  I[lepBuunas u BTopuuHas  mpoekuuu.  KoadduimeHTsl  HMCKaKeHUS
AKCOHOMETPHUYECKOTo uepTexa. [lepexoq OT HaTypalbHBIX KOX(PQPHUIMEHTOB HMCKAKEHHS K
npuBeNCHHBIM. Bunael akcoHomerpuu. BrpimonHeHue depTeked MHOTOYTOJBHUKOB U
OKPY)KHOCTEH B TIPSIMOYTOJIBHOM M KOCOYrOJIbHOW (TOPM3OHTAJIbHONH ¥  (PPOHTAIBHOI)
U30METPUIX. AKCOHOMETPUYECKUE YEPTEKU TeOMETPpUUYECKUX Tel. Pa3pes3sl B akCOHOMETPUH.

3.4. [lpumeHenre 00pa3oB M METOJOB HAYEPTATENLHOW TE€OMETPUU Ul PElIeHHUs
dbuznKo-xuMHUYECKUX 3a1a4. ['paduueckoe n3006pakeHne cOcTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTPE30K COCTaBa, TPEYTOJIBHUK COCTaBa, TETpasap cocraa. I paduyeckoe n3o0pakeHne CBOWCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe n3zoOpakeHHE CTPYKTYpbl BEIIECTB, MPUMEPHI
M300paKeHHS BEIICCTB.

4. O6beM yueOHOI TUCIUNIMHBI

1 cemectp
. B
B
uabl yaeOHON paboThI SAUCTHALX B akanem.
yacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3austus (I13) 0,67 24
JlaGopaTopHsbie 3ansTHs (J1ab) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
KoHTakTHas camocTosiTenbHas paboTa 0,4
PacuetHo-Tpaduueckue paboThl 68
2,67

[ToaroToBka K KOHTPOJIBHBIM paboTam 9
Jlpyrue BHIBI CAMOCTOSITEIEHOW PaOOTHI 18,6

Buja xkoHTpoOJIS: 3ader ¢ oneHkoM

1 cemectp
. B
B
U/bl yaeOHOH paboThl R B actponowm.
qacax
eIMHUIIAX

O01masi TpyA0eMKOCTh JHCIHUILIMHBI 10 Y4eOHOMY ILIAHY 4 108

111




KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexmn (Jlek) 0,44 12
[TpakTrueckue 3arstus (I13) 0,67 18
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 6
CamocrositeabHas padora (CP): 2,67 72
KoHTakTHas camocTosTeNbHas paboTa 0,3
PacuetHo-rpaduueckne paboThl 51
2,67
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 6,75
Jpyrue BUIbI cCaMOCTOSITEILHON pabOThI 13,95
Buja xkoHTpOJIS: 3ader c oneHkoM

AHHOTaNUs padoyeil MPOrpaMMsbl AU CHUILIHHBI
«KBaHTOBasi XUMHS MATEPHAJIOB SI/IEPHOI IHEPTreTHKH

1. Heap JMCHUIIMHBI COCTOUT B U3yUYEHUU OCHOBHBIX ITOHSATHI COBPEMEHHON KBAaHTOBOM
XHMHH U KBAHTOBO-XMMHUYECKHX METOJOB pacyeTa CTPOCHHUSI U CBOMCTB XUMHYECKUX CUCTEM; BO
BBEJCHUH CTYJIEHTOB B KPYI OCHOBHBIX TIPEACTAaBICHHM O XHUMUYECKOM CBA3U H
MEXMOJICKYISIPHBIX B3aUMOJICHCTBUSX U O3HAKOMJICHHMH Ha 3TOH OCHOBE C OCOOCHHOCTSIMU
XUMHUYECKON CBSI3M B XUMHYECKHX BEIICCTBAX M O0YCIOBICHHBIX 3TUM CBOMCTBAMH MaTEPHAJIOB;
B OCBOCHHUHU PabOTHI C OCHOBHBIMH KBAaHTOBO-XHMHUYECKUMH KOMIBIOTEPHBIMU IPOTpaMMaMHU,
HCIIOJIb3YEMBIMU HA MPAKTHUKE.

2. B pe3yabtare wu3yyeHMs [UCHUILIMHBI O0y4YaluIuiicsi MO mporpamme
cIenuaJuTeTa A0JKEH:
Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

CIIOCOOHOCTBIO  CAMOCTOSITEJILHO  BBIIOJHATH  MCCIAEIOBAHHSI C  HCIOJL30BaHHEM

COBPEMEHHOM  ammapaTypbl ¥ METOAOB  HCCJIEAOBaHMS B  OOJacTH  OOBEKTOB

npoecCHOHANBHOM JAESITeTbHOCTH, MPOBOJUTH KOPPEKTHYIO 00pabOTKY pe3ylbTaToB U

yCTaHaBJIMBAaTh ajiekBaTHOCTh Mojeneit (ITK-10).
Buame:

— OCHOBHBIE IIOJIOKEHUS KBAHTOBOM XUMHM, COBPEMEHHOW TEOPUM XUMHUYECKOW CBS3U M
MEKMOJIEKYJISIPHOTO B3aUMOJECHUCTBUSL M MPHUMEPBI €€ NPUMEHEHUS K KOHKPETHBIM
XUMHYECKHM CHCTEMAM;

— TMPUHLHUINBI KOJIWYECTBEHHOW XapaKTepu3alMd AaTOMHOM M 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJIIPHBIX CUCTEM;

— OCHOBHBIE B3aUMOCBSI3U MEXAY OJIIEKTPOHHOH CTPYKTYpO H  (PU3UKO-XUMHUECKUMU
CBOMCTBaMHM BELIECTB, JICIKAIKE B OCHOBE YIIPABJICHUSI CBOMCTBAMH;

— BO3MOJKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHUX pACUETHBIX METOJIOB M
00JacTH UX MPUMEHUMOCTH.

Ymemn:

— TNPUMEHSTh KBAHTOBO-XMMHUYECKHE IMOJIXOAbl M METOIbI IJIg pacyeTa, MHTEpPHpeTauud M

MpPEACKa3aHMUs CTPOEHHUS U CBOMCTB MOJIEKYIISIPHBIX CUCTEM.
Brnaoemw.:

— DJEMEHTAapHBIMM HaBBIKAMU TPUMEHEHHUS KBAaHTOBO-XMMHMUYECKHX IOAXOJOB U METOIOB U
MHTEpPOpPETALMN PE3YyIbTATOB MPU PEIICHUH MPAKTHUYECKUX TEXHOJOTMUECKUX 3alady |
CTaHJAPTHHIMUA KBAHTOBO-XUMHYECKUMHU KOMITBIOTEPHBIMU MTPOTPAMMaMHU.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

BBenenue. Ilpenmer kBaHTOBOW XuUMHH. Pollb KBaHTOBOM XWUMHH B ONWCAaHUU
XAMHMYECKUX SIBJIEHUW M TPOLIECCOB. B3anMMOCBA3b KIACCHMYECKOM W KBAaHTOBOW MOJEIEH
MOJIEKYJL.

Pa3ngen 1. O01ume noJ10;keHUsI KBAHTOBOH XMMHH

1.1. Ocuosuble npubnmxkenus. OCHOBHBIE IMOJNOKEHHS KBAHTOBOM MEXaHHKH.
BapuarnmoHHbIit METOT HaX0X/ICHUS BOTHOBBIX (yHKIMA. [IpubnnxeHne He3aBUCUMBIX YaCTHIL.
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Meton camocoriacoBaHHOTO MOJst AJ1s aTOMOB. [IpuOimkeHne HeHTpaabHOro noiyis. ATOMHbBIE
OopOUTANIN U UX XapaKTEPUCTHKH.

1.2. OJHO3IEKTPOHHBIE M MHOIOJIEKTPOHHBIE BOJHOBBIE (YHKIIMM M METOAbI UX
pacyeta. AHTHCHUMMETPHUYHOCTH JJIEKTPOHHOH BOJHOBOM  ¢yHKuumu. CrnuH-opOuTamm.
Herepmunant Crelitepa. BBenenne B Meroapl Xaptpu-DPoka u Teopuro (GyHKIHMOHAIA
wioTHOcTH (TDII), xXuMHUYeckass TPAKTOBKA PE3YyJIbTATOB. DIEKTPOHHbIE KOH(PUTYPALIUU aTOMOB
C TOYKH 3pEHMsI KBAaHTOBOM XMMHHU.

Pa3neua 2. MeToabl MoJIeKYJISIPHOI KBAHTOBOH XMMHMH

2.1. MonekynspHasi CTpyKTypa, 3JieKTpoHHas koppemsuus. [Ipubmkenue bopha-
OnnenreiiMepa, annabaTH4ecKUii MOTEHIMAT U MOHATHE MOJEKYISIPHOW CTPYKTYpbl. MeTomabl
Xaptpu-®oka u TOII gns monekynsl. [Ipudmmkerne MO JIKAO. DnekTpoHHAss KOPPEISIIns.
Metox koH(UrypanoHHoro B3aumoneicTBus. Teopus Bo3mymienuid.  Pacuer sHeprum
JUCCOLMALN XUMHUYECKUX CBSI3EH.

2.2. HeoMmmupuyeckne M MOJYyIMIUPUICCKHE METOIbl. Mepapxus MeToIOB KBAaHTOBOM
xumud. Hesmmupuueckas kBaHTOBass XuMMHS. baszucHbple (QyHKIMM A7 HEIMIHUPHUECKUX
pacyeToB. ATOMHBIE U MOJICKYJISIpHbIE Oa3ucHbIe HAOOPHI. Posib Oa3uCHBIX (GYHKUINH B ONMMCAHUN
cBoiicTB Mouiekys. Ilomysmnupuueckue Metonbl. BajgeHTHoe npuOIMKEHHE. T-3JIEKTPOHHOE
npubmkenue. Meton [lappusepa-Ilomna-ITappa. IlpocToit u pacumpeHHbli METOAbl XIOKKEIS.
To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Pa3nea 3. XumMnueckasi cBA3b U 3J1eKTPOHHASI CTPYKTYPa TBePAbIX TeJl

3.1. Xumuueckas CBA3b M MEXMOJIEKYIsIpHble B3auMojieicTBust. OpOurtanbHas KapTHHA
XUMHYECKOH CBsi3u. KOHCTpyKTHMBHAsT © JeCTpyKTHUBHas HHTepdepeHuus opOuTamnei.
MosnekynsipHble OpOUTaIN U UX CUMMeTpuiiHas kiaccudukanus. KoppensiinoHHble JuarpaMmsl.
DNEKTPOHHBIC KOH(MUTYpaIMK JBYXaTOMHBIX MOJICKYJ. AHaJIU3 3acelieHHOCTEH opOWTajei 1o
Mannukeny. Ilonsatue o 3apsnmax u nopszakax csszed. IIpocTpaHcTBeHHOE pacmpeneneHue
AIIEKTPOHHON IUIOTHOCTH M XHMHYecKas CBs3b. JledopmanmoHHAs SJEKTPOHHAS IUIOTHOCTB.
Tomnonoruueckas Teopusi XMMHUYECKOM CBSI3U. MEKMOJIEKYIISIPHBIE B3aUMOICHCTBUS.

3.2. DIEKTpOHHAs CTPYKTypa TBEpAbIX Tes. OJHO3JIEKTPOHHBIE BOJHOBBIE (YHKIUU B
KpUCTalslaxX U MeToAbl MX pacyera. [IpubnmkeHue JIOKalbHOW MIOTHOCTH. YpoBeHb Depmu.
[TnoTHOCTH cocTOstHMM. 30HHas CTPYKTypa TBEPIBIX Te€l U OOYCIOBJIEHHBIE €I0 CBOMCTBA.
DJEKTPOHHOE CTPOCHHUE KPUCTAIIMUECKUX HEYNOPSAA0UEHHBIX U aMOP(HBIX Tell.

3akirouenue. KBaHTOBast XUMUS KaK HHCTPYMEHT NPOTHO3a B XUMUHU.

4. O0beM y4eOHOH TUCHHIIMHBI

3 cemecTp
Bunpt yueOHoI pabOThI B 3aueTHbIX B akagem.
eIMHUIIAX Jacax

OO0mas TPy10eMKOCTh JHCHHUILINHBI 110 Y4eOHOMY INIAHY 3 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexmm (Jlek) 0,445 16
[Tpaktuueckue 3anstus (I13) 0,445 16
CamocrositesbHas padora (CP): 2.11 76
KoHTtakTHas camocTosiTenbHast padora - 211 0,4
CaMocCTOsATEbHOE N3YUYECHHE PA3/IeI0B AUCIUILIMHBI ' 75,6

Buja xkoHTpoJIs: 3a4€T C OLCHKOH

3 cemecTp
Bunpr yue6HOM paboTh B 3aueTHbIx B actp.
eIMHUIIAX Jacax
O01wmas TPy10eMKOCTh JTHCHHUILINHBI 110 Y4eOHOMY INUIAHY 3 81
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 24

Jlexmn (Jlek) 0,445 12

[Tpaktuueckue 3austus (I113) 0,445 12

CamocrositesibHas padora (CP): 2.11 57

KoHTakTHas camocTosTeNbHas paboTa 211 0,3

CamocTosITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI ' 56,7
Buj koHTpoOJIS: 3a4eT ¢ OLeHKOMH

AHHOTaNUs padoyeil MPOrpaMMbl AU CHHUILIMHBI
«IK0JIOTHSI B TEXHOJOTHH MATEPUAJIOB COBPEMEHHOI IHEPreTHKM»

1. Heasb aucuMmiIMHbl — cOPMUPOBATH Y CTYACHTOB MPEICTaBICHUE O COBPEMEHHBIX
IKOJIOTHYECKUX TpodiieMax, 0 (PU3UKO-XUMUYCCKUX TPOIECcCcax, MPOTEKAINMUX B Pa3IMIHbIX
KOMIIOHEHTaX OKpY)Kalollel Cpeapl U O CTENeHM AaHTPOIIOT€HHOTO BO3ACHCTBHUS HAa OSTH
MPOLIECCHI; BHIPAOOTaTh y CTYJAEHTOB HABBIKA CHCTEMHOIO IMOAXOAA K MU3YUCHUIO U PEIICHUIO
9KOJIOTHYECKUX  MTpoOJieM, BO3HUKIIUX B  pe3ylbTaTe IPOMBIILICHHO-XO035HCTBEHHOU
JIESATETLHOCTH YEJIOBEKA, PA3BUTh MBIIIUICHHUE, TIO3BOJISIIONIEE MPABUIILHO OIEHUBATH JIOKAJIbHBIC
Y OTJAJICHHBIE MTOCJIECTBUS IPUHUMAEMBIX PEUICHHUH ISl OKPYXKAIOIIEH cpe/ibl M YeloBeKa.

2. B pe3yabTtare wu3ydyeHHs IUCHUIJIMHBI O0yYAWNIWIiC MO MporpaMmme
CIeNHATUTETA JOJIAKEH:

Obaadame CIIEIYIOIAMA KOMIICTCHITHSIMH:
CHOCOOHOCTBIO MPUHUMATH KOHKPETHOE TEXHUYECKOE PEIICHUE C YUeTOM OXpaHbl TPya,
panualoHHON 0€30IaCHOCTH M OXpaHbl oKpyxatomieit cpessl (ITK-4);

3namo:

OCHOBHbBIE 3aKOHBbI 00111eil IK0JIOTHH;

— 3aKOHOMEPHOCTH CTPOEHHS U (YHKIIMOHUPOBAHUU Onochepsr;

— COBpPEMEHHBIE FKOJIOIMUECKHUE TPOOIIEMBI;

— OCHOBBI PAallMOHATILHOTO MPUPOOIIOJIb30BAHNUS;

— OCHOBHbBI€ IPUHIIUIIBI 3aIUTHI IPUPOJHON CPEJIbl OT AHTPOIIOT€HHBIX BO3JEHCTBHIA;

— CTpPOCHHE OCHOBHBIX Treochep 3eMiii W OCHOBHBIE (PU3UKO-XUMUUYECKHE TPOIECCHI,
IPOTEKAoIUe B HUX;

— OCHOBHBIE MOHATHUS M MPUHLUIIBI KOHLENIIMY YCTOMYMBOTO PA3BUTHUS;

— OCHOBHBIE CBEJEHHUS O II0OANBHON MpoOieMaTuKe, MPUPOAHBIX pecypcax, MIaHETapHBIX
IpaHUIlAaX, aHTPOIIOTEHHOM BO3/ECHCTBHM Ha OKPYXAIOILYIO Cpely, YHPaBICHUU KauyeCTBOM
OKpYKaroIle Cpeibl;

NPUHLIMIBI 3¢JIeHOH XUMMH.
Ymems:

— paccMaTpuBaTh KOHKPETHBIC MTYTH pelIeHUs MPoOIeM OXpaHbl MPUPOIBI B PA3THIHBIX
reorpaUueCKUX ¥ SKOHOMHUYECKUX YCIOBUSX;

— TMPUMEHSATH TMOJYYEHHBbIE 3HAHUS [JJs1 OLEHKUM COCTOSHUSA OKpYXarolled Ccpeabl |
PaIrMOHAIBHOTO MCTIOIB30BAHMS IPUPOIHBIX PECYPCOB;

— HCIIOJB30BATh CETEBBIC KOMIBIOTEPHBIE TEXHOJIOTHH M 0a3bI TAHHBIX JIJIST PEIICHUS
KOHKPETHBIX SKOJOTHUECKHUX TPOoOIIeMm;

— TpPUMEHSTHh TIOJIyYCHHbIE 3HAHHUS B TMpolecce AalbHEHIned ydeObl, TpH HW3YYCHHUU
NpOoPECCHOHANIBHBIX W MPOQUIBHBIX JUCHUIUIMH, W B Oyaymed MpakTUYeCKOn
JeSATEIbHOCTH;

Bnaoemy:
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— 0a30BBIMU TEOPETUUYECKUMHU 3HAHUAMHU B O0JIACTH HKOJIOTHH.
— 0a30BBIMU 3HAHUSIMHU B 00JIACTH SKOHOPMHUPOBAHMS;
— TOHATUMHBIM amnmapaToM B o0jacTu OOIIEel 3KOJOTWH, PAlMOHAIBLHOTO HCIOJIb30BAHUS
IIPUPOJIHBIX PECYPCOB U 3AIUTHI OKPYKAIOILIEN CPE/IbL;

— MeToJaMH UJACHTU(UKALMY JTOKATBHBIX SKOJIOTHYECKUX MPOOJIEM, OIIEHKH UX 3HAYMMOCTH.
3. Kpartkoe cogep:xanue JUCUMIIIMHbBI

BBenenne, o0CHOBHbIE IOHATHSA
Ilenu, 3amaud AMCUMIUIMHBL. MeCTO IUCHUIUIMHBI B CHCTEME OOIIEro U XHUMHUYECKOTO
oOpa3oBanus. DKoJormueckoe oOpa3oBaHME M 00pa3oBaHME JIi YCTOWYMBOIO PA3BUTHUAL
OO61ecTBO U OKpYXKaromias cpesa.

Pazgen 1. O0mme Bompochl 3koJiorun. buocpepa. buoskosorusi. buocdepa n
YCTON4YUBOCTH
1.1 OcHoBHbBIE 3aKOHBI 3KoOJOTUU. buoskonorus. [lonstre 00 3KocHcTeMax. YCTOHYHUBOCTH
sKkocucteM buocdepa, ee 3BOMONKUSA U YCTONYMBOCTh. DKOCHUCTEMBI 3€MJIM M YCTOWYHUBOCTD.
OcHoBHBIE CBesleHUs O TaHeTe 3emirs. LIMKYHOCTh nporeccoB B Ouocdepe u yCTOWIMBOCTD.
1.2 Hapononacenenue. YenoBeuecTBo Kak 4acth Ouocdepsl. Jlemorpaduyeckue npodieMsl
JluHamuKa 4eaoBeuecKOl MOMyJIsALuU, POXKIaeMOCTh, CMEPTHOCTb, BO3pacTHAasl CTPYKTYpa.

Paznen 2. Crpoenue m cocraB reocep 3emiun. OcHOBHbIe (PU3MKO-XHMUYECKHE
npoueccsl, Nporekawuue B reocgepax
2.1 Atmochepa 3emnu. CrtpoeHue atmocepsl, poiab (OTOXMMHUYECKHX peaKkIuil B
dopmupoBanuu coctaBa atmocdepsl. [TapaukoBsiii 3¢ dexr. O30HO0BBIN ciioi. CTpaTtocdepHbIit
030H U TpomochepHbI O30H: CXOACTBO M pa3ivuusi. MexXAyHapoIHOE COTPYIHHUYECTBO B
o0jacTu OrpaHMYEHHUE MPOU3BOJCTBA M MCIOJIb30BAHUS O30HOPA3PYLIAIOLUIMX BEILECTB.
KucnotHble 1011 ¥ POLIECCHl OKUCICHUSI TpuMecet B Tponocdepe. POTOXUMUYECKUN CMOT.
2.2. T'unpocdepa 3emnu. Bungel Box Ha 3emue. IlpecHbie Boabl. ['maposornyeckuil UKL
['mobanpHble dKONOrMYecKue mpodsieMbl Tuapocdepbl. OKUCIUTENTEHO-BOCCTAHOBUTEILHBIC
IpoLEecChl B MNPUPOAHBIX BojoeMax. CrpaTudukauus HpUPOIHBIX BoJgoeMoB. Ilporeccs
s Tpodukanyu BogoeMoB. [IpudrHbI 1 MOCIEICTBUS.
2.3. Jlutocdepa 3emsm. 3emHas kopa. [loua. Ctpoenue mouBeHHOro ciosi. CocraB MO4B.
Opranuyeckue BeliecTBa B MoYBe. Polb JKMBBIX OPraHHW3MOB B (DOPMHPOBAHHHM MOYBEHHOTO
CJIOS1.

Pa3nes 3. AHTponoreHHoe Bo3eiicTBHE HA OKPY/KAIOLIYI0 Cpely M PallHOHAJIbHOE
NPUPOI0NO0JIb30BaAHUE
3.1. ITpupoanslie pecypcsl. [TonsTre 00 0TX0JaX MPOU3BOJICTBA U MOTPeOIeHNsA. MaTo0TX0IHbIE
1 0€30TXOHBIE MPON3BOICTBA.
3.2 TloHATHe O TMJIAHETAPHBIX TpaHUIAX. AHTPOMOTEHHBIE HAPYHICHUS OHOTCOXMMHYECKHUX
LUKJIOB a30Ta U Gpocdopa. OcHOBBI SKOHOPMUPOBaHUSA. OCHOBHbBIE MPUHIUIIBI 3€JIEHOW XUMUH.
Paszoen 4. Yemouiuusoe pazsumue
VYcroitunBoe pazsutue. Mctopust cTaHOBIEHUS MOHATUA. BKiag oTe4eCTBEHHBIX y4yeHbIX. Llenn
ycroituuBoro pa3sutus OOH. MexayHaponHoe COTPYJHHYECTBO B 00JacTH yCTOHYMBOTrO
pazButus. IIpoMbllieHHas HKOJIOTHS W 3€lI€Has XMMMsS KaKk HMHCTPYMEHT oOecrneueHus
YCTONYMBOTO Pa3BUTHSL.

4. O0beM yueOHOI TUCIUIIHHBI

Beero Cemectp 3
Bun yuebnoit paboTbl
3E Axkan. 3E Axkap. 3E Acrtp.
q. 9. q.
OO611ast TPYA0EMKOCTh AUCIUIIMHBI 2 72 2 72 2 54
KonTakTHas padoTta — ayiuTOpHbBIC 0.9 32 0.9 30 0.9 24
3aHATHS:
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Jlexuuu 0,45 16 0,45 16 0,45 12
[Tpaktuueckue 3ausatus (113) 0,45 16 0,45 16 0,45 12
Jlaboparopusie paboTsl (JIP) - - - - - -
CamocTrosiTejibHasi padoTa 1,1 40 1,1 40 1,1 30
KonTakTHas camocTosiTeNbHast paboTa 0,2 0,2 0,15
CaMOCTOsATEIbHOE U3YUCHUE PA3/IeiIoB 1,1 39,8 1,1 398 1,1 29 85
JIACITATIIAHEI

Bubl KOHTPOJISI: 3auem

AHHOTanuA padoyeil MPOrpaMmMbl JTUCUUILIMHBI
«IIpaBoBegeHNE B TEXHOJIOTHH MATEPUAJIOB COBPEMEHHOI YHEPreTHKH

1. Hean AMCUMIUIMHBI — OBIJIQJICHWE OCHOBAaMH IIPAaBOBBIX 3HAHHMN, (popMHpOBaHHE
MIPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOTIOCTYIITHOTO IPa)KIaHUHA.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OO0y4YalOIMiici 1O mporpamMme
CIIeNHATUTETA JOJIAKEH:

obnadams CIEAYIOIUMHU KOMITETCHIIUSMU:

CIOCOOHOCTHIO K opranu3anuu padorsl nogunHeHubix (IK-13);

CIIOCOOHOCTBI) K  OLIeHKe TMOC/JAeJACTBMIl INPHHUMAEMbIX OPraHHM3alHOHHO-
ynpapJjeH4YecKux pemenuii u ux ontumusamuu (ITK-14)
3nams:

— OCHOBBI POCCHUICKOM NPaBOBOM CHCTEMBI M POCCHMCKOrO0 3aKOHOJATEIbCTBA, OCHOBBI
OpraHu3all W (QYHKIMOHUPOBAHUS CYAEOHBIX M WHBIX MPABONPUMEHUTEIBHBIX U
IIPABOOXPAHUTENbHBIX OPIaHOB;

— TIPaBOBBIE U HPABCTBEHHO-3TUYECKHE HOPMEI B chepe mpohecCHOHATBbHON AeATEIIbHOCTH;

— TIpPaBOBBIE HOPMBI, PETYJIHPYIOIIME OTHOLIEHUWE 4YeJIOBEKa K YEeJIOBEeKYy, OOIIECTBY,
OKpYXKarolleu cpee;

— TpaBa U 00S3aHHOCTH TPaK/IaHUHA;

— OCHOBBI TPYJOBOT'O 3aKOHOATEIbCTBA.

Ymems:

— UCHOJIB30BaTh 3TUYECKHE U IPABOBbIE HOPMBI, PETYIHPYIOIIME OTHOLIEHHE 4YelIOBeKa K
YyeJlIoBeKY, OOILIECTBY, OKpY’Kalolllell cpene, MCIOoNb30BaTh IpaBa M CBOOOJBI YeJIOBEKa U
rpaXkJJaHMHA IPU Pa3paboTKe COLMATIBHBIX TPOEKTOB;

— HCIOJB30BaTh M COCTABJIATH HOPMATHUBHBIE U IIPAaBOBBIE JOKYMEHTBI, OTHOCSILHECS K
npoecCHOHANBHOM ~ JESATeNbHOCTH,  NPEeINpPUHMMATh  HEOOXOJUMbIE  MEphl K
BOCCTAaHOBJICHUIO HAPYILICHHBIX MPAB;

— peanu3oBBIBaTh TMpaBa U CBOOOJBI UENOBEKa M TpakJaHWHA B pPa3JIMYHBIX cdepax
KU3ZHEJCATEIIbHOCTH.

Braoemy:
— OCHOBaMHU XO3SIICTBEHHOTO MPaBa;
— TPaBOBBIMH HOpPMaMH B MPO(GECCUOHATLHON 1EATEIbHOCTH.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Beenenue. /lucuunnuna «IIpaBoBeneHHe» OTHOCUTCS K BapUaTUBHBIM JAUCIUIUIMHAM
npoduns. bazupyercs Ha U3y4yeHUH MIKOJIBHOTO Kypca «O011ecTBO3HAaHUE» U MPEIIeCTBYIONIEH

TyMaHUTapHOU TUCHUILITUHBI «cTopusi».

JlucummiauHa paccMaTpUBAaeT OCHOBHBIE IOPUIMYECKHE TEPMHHBI UM MPUHIUIIBL,

pacKpbIBa€T OCHOBHBIE TEOPETUUECKUE MPEACTABICHUS O TaKUX SIBJIEHUAX KaK FOCYAapCTBO U

npaso. B nporecce u3ydeHus TUCHUIUIMHBI CTYAEHTBl 3HAKOMSITCS. C OCHOBHBIMH MOJIOKEHUSIMU
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BEIYUIMX OTpacjieil POCCHUHCKOro IpaBa, a TakK€ OCHOBHBIMHU IOJOXKEHUSAMHM TEX OTpaciieu
POCCHIICKOTO TpaBa, KOTOPBIE MOT'YT OBITH BOCTPEOOBAHBI MMH IO MPOQHIIIO MOATOTOBKH, a
TaKXe B PELIEHUN CEMENHHBIX U OBITOBBIX BOIIPOCOB.

[IpenmMeromM wH3y4eHHUs [OUCLUUIUIMHBI SIBJISIIOTCS 3HAHUS O TOCYJapCcTBE U IIPaBe,
3aKOHOJATEIBCTBE, C KOTOPBIM Ka)KIbli I'PaXKIaHWH CTAJIKHUBACTCA B JKU3HU. lIpym usyuenuun
JUCLUIUIMHBL  HCIOJIb3YIOTCS HOPMAaTHUBHBIE aKThl TOCYAAapCTBA M  IO/A3aKOHHBIE AaKThI
rOCyJapCTBEHHBIX OPraHOB, PErYJIMPYIOIUX SKOHOMUYECKYI0, (PMHAHCOBYIO, YIPABICHUECKYIO
JeSITeIbHOCTD TOCYJAPCTBA M XO3SIHCTBYIOIINX CYOHEKTOB.

Pa3znes 1. OcHOBBI TEOpPUM rOCYyIapPCTBA U NPaBa.

1.1. OcHoBbl Teopuu rocynapctBa. [lonsthue u mnpuszHaku rocyaapctBa. Dopmbl
rocynapcrBa. @yHKuuu rocygapersa. B3auMocssa3s rocygapcrsa u npasa.

1.2. OcHoBbl Teopuu mnpasa. [lonsitue u npusnaku npasa. [IpaBo u mopans. [IpaBoBas
KyJIbTypa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBpEMEHHOCTH. 1IoHATHE U BUABI HCTOYHUKOB IPaBa.
HopmatuBHbIII npaBOBOM aKT Kak MCTOYHMK IpaBa. OmnpeneneHue 3aKOHAa M IOJ3aKOHHBIX
akToB. [lelicTBME HOPMATUBHBIX MPABOBBIX aKTOB BO BpeMeHU. OOpatHas cuiia 3akoHa. [loHsTue
IPaBOBBIX HOPM, HX CTpyKTypa. Cucrema mpasa. YacTHoe 1 myOnn4HOe 1paBo. MaTepualibHOe U
npoleccyanabHoe npaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U COAEPIKaHUE MTPABOOTHOILICHHH.
IOpunnueckue paxtol. [Ipobessr 3aKOHOIATETHCTBA.

Paspnen 2. OTrpacau ny0Jau4HOro npasa.

2.1. OCHOBBI KOHCTUTYIIMOHHOTO mpaBa. KoHcTuTyIuss — ocHOBHOM 3akoH Poccuiickoit
®enepanyn. OCHOBBI IIPABOBOIO CTAaTyca 4YeJIOBeKa U rpakaaHuHa. PenepaTUBHOE yCTPONWCTBO
Poccuiickoit @enepannu. Cuctema rocy1JapcTBEHHBIX OpraHOB M IPUHLIMII pa3JIeleHUs BiacTel
B Poccuiickoii ®enepanuu. Ilpesunent Poccuiickori ®denepanuu. denepanbHOoe coOpaHUE
Poccuiickoit ®enepauuu. Opransl  ucnosHuTenbHOM Biactu Poccuiickoit  denepauuu.
KoHcTuTylimonHnele OCHOBBI cyneOHOM cucrteMsl. [IpaBooxpaHurtenbHble opranbl. lloHsTHE
rpaKIaHCTBA.

2.2. OcHOBBI aJIMMHUCTPATUBHOrO mpasa. [loHATHe M mpeamer aJAMUHHUCTPATHUBHOIO
npaBa. OOmas xapakrepuctuka Komexca P® 00 agMUHUCTPATHBHBIX INpPaBOHAPYIIECHHUSIX.
AJMUHUCTpAaTUBHbIE  IPAaBOHAPYLIEHUSA: IOHATHE M  NPU3HAKK. AJMUHUCTPaTUBHAs
OTBETCTBEHHOCTh: NOHSATHE W NpUHUMMNBI. [loHsATHE, MpU3HAKKM M BUABI aJAMHHHCTPATHUBHBIX
HaKa3aHUMU.

2.3. OcHOBBI yronoBHOrO mpaBa. [loHsITHE W MpeAMET yroJIOBHOTO MpaBa. YTOJOBHAs
OTBETCTBEHHOCTb: IOHATHE, OCHOBAaHUE BO3HMKHOBEHUs. [loHATHE NpecTyIuIeHHs: NpU3HAKW,
ctpykrtypa. CocraB mnpecrymienus. Coydactue B mnpecTymuieHHH.  OOCTOSITENbCTBa,
UCKJIIOYAIOIIME NPECTYNMHOCTh JesHusA. [loHsThe, nenu M BHIBI HAaKa3aHWW. YTOJOBHas
OTBETCTBEHHOCTb 3a COBEpILIEHUE MPECTYIUIEHUH. YCIOBHOE OCYXJIEHUE, OCBOOOXKIEHHE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynuus Kak coluanbHOE sBJIeHHE. TepMHMH U TMOHATHE «KOppynuus». Bumas
Koppynuuu. Dopmsl TposBIeHUS Koppynuuu. HopmaTuBHOEe onpeneneHne KOppYINLHUU.
[TpuuuHbl pacnpocTpaneHus: Koppynuuu. @opMel NposiBiIeHUs Koppyniuu. @opMbl KOppyILUHT-
npectymieHus.  Dopmbl  KOppynuuu-nipocTynka. @DopMbl  NOJUTHYECKOH  KOPPYILHH.
HopmartuHble mpaBoBbI€ aKkThl B cepe MPOTHUBOIECHCTBUS Koppyniuu. denepalibHblil 3aKOH OT
25.12.2008 Ne 273-®3 «O npoTUBOAECUCTBUU KOPPYILIUN».

2.5. OCHOBBI 3KOJOTUYECKOI0 MpPaBa. IKOJOTHUECKOE MPABO: MOHATHE, IPEAMET METOI U
UCTOYHUKN 3Kojormdyeckoro mpaa P®. IlpaBoBoe peryaupoBaHHe 3KOJOTHYECKHX
npaBooTHomeHUH. IloHsATHE, BUABI M CTPYKTypa SKOJOTMYECKMX IPAaBOHAPYLICHWH,
OTBETCTBEHHOCTb 3@ UX COBEPIIIECHHUE.

2.6. HopMaTuBHOE NpaBOBOE PETYJIMPOBAHME 3aIUTHI HHGOPMAIIMU MpaBa I'pak/iaH Ha
3alUTy NEPCOHAIbHBIX JIaHHBIX. [ [paBOBbIE OCHOBBI 3aIMTHI FOCYIaPCTBEHHON TaiiHbl. [loHsATHE
uH(popmannu. OO1as XapakTepuCcTHKa 3aKOHOJATEeNbCTBA 0 3amuTe nHpopmaruu (Nel49-d3 ot
27.07.2006 r. «O6 uHpopmManuu, UHOOPMAITMOHHBIX TEXHOJIOTUSAX U 3alUTe MH(POPMALIUN).
OTBeTCTBEHHOCTh ~ 3a  HapylleHHWE  3aKOHOJATEIbCTBA O  3allUTe  HMHG(OPMALUU.
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Kondunenuuansnas nnpopManys: MOHATHE, BUABI U 3allMTa. 3alUTa NEPCOHAIBHBIX JaHHBIX
rpakJaHuHa. ['ocynapcTBeHHas TaWHa: TIOHSATHE, 3alllUTa, M[PABOBOE PEryJIUpPOBAHUE
rOCyIapCTBEHHOU, clykeOHOM u wuHOM wuHopmanuu. I[IpaBoBble OCHOBBI — 3alIUTHI
rOCYIapCTBEHHOW TAMHBI.

Pa3znen 3. OTpacim 4acTHOT0 nmpasa.

3.1. 'pasxiaHCKO€ NpaBO: OCHOBHBIE MOJ0XKeHUs oOuieil yactu. IlonsTtue, npeamer u
METOJI TpakJaHCKOTo mpaBa. [loHsATHME TpakJaHCKOTO MPABOOTHOIIEHUS, €ro crenuduka.
CrpykTypa TpakIaHCKOro mpaBooTHomeHusa. [IpaBo-,  /1eecrmocoOHOCTh  CyOBEKTOB
Ipa)KAaHCKOTO MPaBOOTHOIIEHUS. ['pakiaHe Kak cyOBbeKThl TpakIaHCKOro mpasa. dusznueckue
U IOpUAMYECKHE JIMIA: TMOHATHE, NpU3Haku, kiaccuukanms. MOpuandeckue ¢axThl, Kak
OCHOBaHHE BO3HMKHOBEHHUS TPaKIAHCKUX MpaBOOTHoLIeHHUH. [IpaBo cOOCTBEHHOCTH: MOHSTHE,
cTpykrypa. I[IpaBomoumsi coOctBeHHUKAa. DopMbl coOCcTBeHHOCTH. OO053aTENhCTBO: TOHSTHE,
ucnoinHeHnne u obecreuenue. O0sA3aTeIbCTBA B IPAXKJAHCKOM IPaBe U OTBETCTBEHHOCTh 3a UX
HapylIeHHE.

3.2. ABTOpCKOE U MAaTEHTHOE MPaBO U MPaBOBas 3allliTa Pe3yIbTaTOB UHTEIUICKTYalbHOU
neATeabHOCTH. [IoHATHE aBTOPCKOrO MpaBa U CMEXHBIX IpaB. VICTOUHHMKYM U CUCTEMa IPABOBOU
OXpaHbl PE3yJIbTATOB MHTEIUICKTYalbHOU JesATenbHOCTH. MckmounTensHbie npaBa. [laTeHTHBIE
IpaBa Ha U300peTeHMs], IOJIE3HbIE MOJEIM M IpPOMBIIIICHHbIE 00pa3usl. Hoy-xay u
KoMMepueckue cekpeTbl. OCOOEHHOCTH 3alUThl aBTOPCKUX MpPaB U OOBEKTOB MPOMBIIUICHHOMN
coOcTBeHHOCTU. [IpaBoBble acHEeKThl MEpefayd TEXHOJIOTMHA C LEJIbI0 UX BOBJICYECHUS B
TPKIAHCKHUH (XO3SMCTBEHHBIN) 000POT.

3.3.  OcCHOBBI __ XO3SMCTBEHHOTO  (NMPEANPUHUMATENILCKOT0)  mipaBa.  [loHsTue
XO03SUCTBEHHOTO (TMPEANPUHUMATENIBCKOT0) MpaBa Kak OTpacid IpaBa, HAyKH M y4eOHOU
qucuumuinHel. [Ipeamer xo3siicTBEHHOro (MpeAnpUHUMATENIBCKOIO) MpaBa, MPU3HAKHU, METObI
paBoBOro perynupoBanus. [IoHsATHE XO34HCTBEHHOW U MPEANPUHUMATENHCKON ACSITEIbHOCTH.
OTrpannueHne X03aMCTBEHHOTO (MPEATPUHIMATEIBCKOTO) TIpaBa OT APYTHUX OTpaciiel mpasa.

Cucrema XO03SIICTBEHHOTO (MpeAnpUHUMATETHCKOTO) npaBa. HcTounuku
XO3SIICTBEHHOTO (mpeanpuHUMATEIHCKOTO) rpasa. Crpykrypa XO035IUCTBEHHOTO
(mpeAnpUHUMATENBCKOT0) 3aKOHOJATENIbCTBA. 3aKOHBI M TOJ3aKOHHBIE aKThl KaK HCTOYHHKHU
XO03SUCTBEHHOTO (IPEANPUHUMATENBCKOTO) IIpaBa.

3.4. OcHOBBI ceMeWHOro mpasa. [IpaBoBoe peryiaumpoBaHHe CEMEHWHBIX OTHOLIECHUH.
Ucropust cemeiiHoro mpaBa. 3akiOueHHME W MpekpaileHue Opaka. [IpaBa u 00s3aHHOCTH
ponuteneld u aered. OCylIeCTBIEHUE POAUTENBCKUX NpaB. OTBETCTBEHHOCTb POJUTENIEH 3a
HEHa/JIe)Kalllee BOCIUTaHUE JaeTed. ANMMeHTHbIe o0s3arenbcTBa. POpMbI BOCIIUTAHUS JETEH,
OCTaBIINUXCsI 0€3 TONEeUeHUs] pOTUTENCH.

3.5. OcHoBEI TpynoBoro npasa. [Ipeamer u MeTon TpynoBoro npasa. TpynoBoi 1OTOBOD:
NIOHSTHE, CTOPOHBI, COJAEpKAHME. 3aKIOYEHHE TpynoBoro jgorosopa. OcHOBaHMA [Js
IpEeKpalleHusl TpyJaoBoro porosopa. Pabouee Bpems. Bpems orasixa. TpyaoBble CHOPBI.
JucnunivHa Tpyna.

Paznen 4. QOcobOeHHOCTM TIPaBOBOI0 peryJHpoBaHusi MNpodeccHoOHAIbHOMI
NAeATeJIbHOCTH B OTACJbHBIX OTPACIAX XUMHYECKOI NMPOMBIILICHHOCTH

4.1.  OcCHOBBI _HAIIMOHAJILHOW  O€30MaCHOCTH, TOCYIAPCTBEHHOW TOJUTHUKU U
3aKOHOJIATeJILCTBO B 00JacTu obecneueHus sIepHON M paavanmoHHoW Ge3omacHoctH. llenw,
3aJja4i, OCHOBHBIE HANpaBJICHHUS M MHCTPYMEHTHI peanu3alii rocyAapCTBEHHOH MOJIMTUKU B
oOnactu obecrieueHus sSAEpHON M paauanuoHHon Ge3omacHocT HopMmbl 1 mpaBuia B obiactu
obecrieueHust sAIEepHON W panuanuoHHON Oe3omacHoct B P®. Cranmapthl 0€30MacHOCTH
MAT'ATD. HopmaTtuBHO-nipaBoBasg 06a3za OCHOB HallMOHAJBHOW OE30MACHOCTH C ONMOpPOH Ha
nonoxkenus Koncturynuu PO, MexxayHapoaHbIx 10roBopoB PO, penepabHbIX 3aKOHOB U MHBIX
HOpMAaTHBHBIE NPaBOBBIX akTOB Poccuiickoit denepanuu B obnactu oOecrieueHHs sepHOU U
paauarmonHoi 6e3omacHocTtu. CraHmaptbl OezomacHocTd MATATD u uX WMIIEMEHTAIUS.
[IpaBoBast OTBETCTBEHHOCTb 3a HapylIeHHUs B 00jacTu obecreueHHs] OE€30MaCHOCTH SIEPHBIX
00BEKTOB.
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4.2.0co0EHHOCTH  IPAaBOBOIO  PEryJupOBaHHSA Tpylda pPaOOTHHUKOB XUMHYECKOU
OPOMBINIICHHOCTH. OCOOCHHOCTH 3aKIIIOUEHUS U COJEp)KaHUs TPYIOBOTO JOTOBOpa C
paboTHMKaMU XUMHUYECKOW MpOoMBIIUIEHHOCTH. [IpaBoBoe perynupoBanue pabodero BpeMeHH U
BPEMECHH OT/IbIXa pPa0OTHUKOB XHMHUYECKOW MPOMBINIICHHOCTH. (OCOOEHHOCTH TIPaBOBOTO
pEryJiupoBaHUs OXpaHbl TPyJa paOOTHUKOB XUMUYECKON MPOMBIIITICHHOCTH. CHucTemMa rapanTuit
¥ KOMIICHCAIUK pabOTHHKAM XUMUYIECKOM MTPOMBIIIIJICHHOCTH.

4.3. HopmatuBHO-ipaBoBasi 0a3a pPEryJIMpOBAHUS XMMHYECKONH M HEDTEXMMUYECKOUN
orpaciu B Poccuu. ®enepanpupiii 3akoH ot 21.07.1997 N 116-®3 «O npoMbllIeHHON
0€30MacHOCTH ONACHBIX MPOU3BOACTBEHHBIX 00BeKTOBY. Denepanbubiii 3akoH oT 10.01.2002 Neo
7-®3 «O0 oxpaHe okpyxarwlueld cpenp». TpynoBoil koxekc Poccuiickoit ®enepanuu OT
30.12.2001 Nel97-®@3. I'maBa 21. Cratbs 147. Hanoroseiii konekc Poccuiickoit denepanuu ot
31.07.1998 Ne 146-®3. I'maa 26. Hasor Ha noObruy nosne3Hbix uckonaeMbix. Ctateu No 334-
345, coxepxaliye CpoOKM YIUIaThl, OOBEKT Hajora, MpaBuiia HAYUCICHUS HAJOra Ha IOJIe3HbIE
uckonaemsle. [locranoBnenue IlpaBurensctBa Poccuiickoit @enepanuu ot 16.05.2006 Ne 303
«O pasrpaHUYeHHH TMOJIHOMOYUH (efepantbHbIX OPraHOB HCIIOJIHUTEIBHONW BIACTH B 00JIACTH
oOecrieyeHnuss OHONOTMYECKOH H XUMHUYecKod Oe3omacHoctu Poccuiickoit ®Deneparumy».
[TocranoBnenne I'ocroprexnHam3opa Poccum ot 05.05.2003 Ne 29 «OO6mme mnpaBuia
B3PBIBOOE30MACHOCTH IS B3PBIBOIIOKAPOOTIACHBIX ~ XUMHUYECKUX, HEYTEXUMHUYCCKHX U
HedTenepepabdarpiBaromux npou3BoAcTB» Denepanbhblii 3akoH 0T 04.05.1999 No 96-03 «O06
oxpaHe arMocdepHoro Bo3zayxa». [locranoBnenue IlpaBurensctBa Poccuiickoii @enepanuu ot
14.07.06 2006 Ne 429 «O $UMUEH3UPOBAHUM OKCIUTyaTallid XUMHUYECKH OIACHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOBY.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp 3
Bun yuebnoii pabotbl Bcero
3E Axkan. 4. | AcTp. u.

OO0m1ast TpyA0EMKOCTh AUCIIUILIMHBI 2 72 94
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSL: 0,9 32 24
Jlexuun 0,45 16 12
[TpakTrueckue 3anstus (I113) 0,45 16 12
Jlaboparopusie pabotsl (JIP) - - -
CamocrosiTeJibHAas pa6oTa 1,1 40 30
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
CamocTOsITeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUTLIHHBI 1,1 19,8 14,85
Pedepar/CamocTosiTennbHas MpakTU4YecKas padbora 20 15
Buasbl KoHTpOJIA: 3auem

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«OCHOBBI J)KOHOMHUKH U YIIPABJICHHUSA MPOU3BOACTBOM B TEXHOJIOTHH MATEPHATIOB
COBPEMEHHOM YHEPreTHKM)

1. Ileab JAMCHUIUIMHBI - TIOJIyYEHHE CHUCTEMbl 3HAHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (YHKIMOHMPOBAHUS  NPOMBIIUIEHHOTO  MPOM3BOJCTBA B  CUCTEME
HAI[MOHAJLHOW SKOHOMHUKH, (OPMHUPOBAHUE SKOHOMHUYECKOTO MBIIUIEHUS M HUCIOJIb30BaHUE
[IOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOHN ACATEIBHOCTH.

2. B pe3yabtare wu3yYyeHMsl [MCUHUILIMHBI O0y4yaloumuiicsi MO MNporpamme
CIeIHAIUTETA 10JIKEeH

Obnadams CIETYIONTUMA KOMITETCHIIHSMU:
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CHOCOOHOCTBIO K COCTABIICHHUIO M aHATU3y OM3HEC-TUIAHOB pa3pabOTKHU M BHEAPEHUS HOBBIX
TEXHOJIOTHYECKUX MPOIECCOB, 0OpaleHust ¢ 00beKTaMu NMPOo(hecCHOHATBHOMN NesITeTbHOCTH,
BBIITYCKA U PeaIu3alii KOHKYPEHTHO criocoOnoi mpoaykiuu (ITK-17).
3uams:
—  OCHOBBI ’KOHOMHKH B Pa3JIMYHBIX chepax KU3HEICATEIbHOCTH;
— HOPMATHUBHBIE NPABOBHIC AKThI, PETIIAMEHTUPYIOIIHE IEATEIbHOCTh TPEANPUSATHUS;
—  MeTofbl pa3pabOTKH OMEPATUBHBIX M MPOU3BOACTBEHHBIX IIIAHOB;
—  METOBI M CIIOCOOBI OTUIATHI TPY/Ia;
Ymems:
—  COCTaBJISITH 3asIBKU Ha 000pYy/I0BaHUE;
—  COCTAaBJISITh OTYETHI 110 BBIIIOJIHEHUIO TEXHUUECKUX 3aaHU;
—  COCTaBJISITh TEXHUYECKYIO JOKYMEHTALHIO;
—  OpraHM30BBIBATH PA0OTY KOJIJICKTHBA B YCIOBUAX JEHCTBYIOIIETO MPOU3BO/ICTBA;
— TOTOBHTH UCXOJHBIE JaHHBIE JIUIsI BHIOOpA M 0OOCHOBAHUS HAYYHO-TEXHUYECKUX U
OpraHU3ALMOHHBIX PEIEHUH HA OCHOBE SKOHOMUYECKOI'O aHAJIU3a;
— paspabarbIBaTh ONEpPaTUBHbBIE TUIAHBI PAOOT MEPBUYHBIX MPON3BOACTBEHHBIX
MOJpa3/ICJICHHI;

Braoemy:

— METOJIaMM U MHCTPYMEHTaMU IIPOBEACHUS SJKOHOMUYECKOT0 aHaJIM3a 3aTpaT U pe3yJbTaToB
JeSITEIbHOCTH ITPOU3BOJICTBEHHBIX MOJPa3/IeICHHUI;

—  HWHCTPYMEHTAMH IUIAHUPOBAHUS U BBHITTOJHEHUS MEPOIIPUSATUI 10 MPOU3BOJICTBY
PO IYKIIAH;

—  OCHOBaMH SKOHOMHYECKUX 3HAHUI B Pa3IMYHBIX Chepax KUIHEAEATSILHOCTH.

3. Kpartkoe coaep:xaHue TUCUHMILIHHBI

Pa3nea 1. Beenenne. OcHOBBI PHIHOYHOM IKOHOMHKH

1.1 DxoHOMHMYECKHE NOTPEOHOCTH, Onara M pecypchl. DKOHOMUYECKHE CHUCTEMBI U UX
cymHocTh. OOILIECTBEHHOE IPOU3BOJCTBO M 3KOHOMHYECKHE OTHOIIEHUA. [Ipon3BoicTBEHHbIE
BO3MOXXHOCTH OOIIIECTBAa U SKOHOMHYECKU BbIOODP. KpuBas mpou3BOJCTBEHHBIX BO3MOXKHOCTEH.
3akoH yObIBaroledl mnpeaenbHON Moie3HOCTU. TuUmbl M MOJENHM SKOHOMUYECKUX CHCTEM.
DJeMeHT 3KOHOMUYECKOH cucTeMbl. TpaauliioHHas SKoHoMu4Yeckas cucrema. CoOCTBEHHOCTb:
(dbopMbI U TTyTH UX TTpeoOpa3OBaHMUs.

1.2 PHIHOYHBIA MEXaHM3M cOpoca M mpeaokeHus. CoBepllieHHas W HECOBEpIIECHHAs
KOHKypeHUuu. ToBapHbINl (pbIHOYHBINA) THUIl OOIIECTBEHHOrO Npou3BoicTBa. CyYIIHOCTH U
YCIIOBHSI BO3HUKHOBEHHUSI pbIHKA. BUJIbI PBIHKOB U UX CTpykTypa. @yHKMM pbeiHKa. ToBap u ero
cBoiictBa. Cripoc U mpe/yiokKeHHe Ha pbiHKe. [[OHATHE «3aCTUYHOCTBY. DJIACTUYHOCTH CIpoca
U TpeIoKeHUs, ToueyHas M aAyroBass. COBEpIICHHAsT W HECOBEPIIECHHAs KOHKYPEHIUU.
Mounononusa. Makcumu3zanus npuObUid MOHONOIUCTOM. OJIUTONONHs.

1.3 [loHsATHE HAIMOHATBHON YKOHOMHMKH, OCHOBHbIE MAaKPOIKOHOMUYECKHUE MOKA3ATEIH.
[ToHSATHS COBOKYIHOI'O CIPOCa M COBOKYITHOTO MPEUIOKEHMS, (PaKTOphl, BIMSIOUIME HA WX
u3MmeHenus. llorpebnenuss u cOepexeHus. DKOHOMUYECKUM Kpyroobopot. I[IpousBoactso,
obmeH u pactipeaenenue. [lorpednenue, coepexenre, UHBECTUIIMH TOBAPOB U YCIIYT.

1.4 dunaHcoBas cucteMa U (¢UHAHCOBas MOIUTUKA oOmiecTBa. ['ocymapcTBEeHHBIN
OI0/KET M TOCYIapCTBEHHBIN AoaT. Hamoru u HajmoroBasi cucrema.

Pa3neu 2. JxoHOMHYeCKHE OCHOBBI YIIPaBJICHUS POU3BOACTBOM

2.1. Ilpeanpusitie Kak CYOBEKT PBIHOYHOTO XO3AWCTBA. DKOHOMHUYECKHUE 3aKOHBI
OCOOCHHOCTHM WX TIPOSBIEHUS HAa TNpeanpustud. Poip  choenuaiucra XUMHUYECKOH
MPOMBINIUICHHOCTH. [IpeanpusitTie B CHCTEME PBHIHOYHOW SKOHOMHUKH. [lpenmpusitme — Kak
CyOBeKT ©  OOBEKT TMPEANPUHUMATENHCKONH  JIeATENbHOCTH. 3aKoHOAaTenbHas  0asza
NpeIPUHUMATEIBCKON JleATeNbHOCTH. HopMaTuBHO-TIPABOBBIE aKThl, PETIAMEHTHUPYIOIINE
JeSATeNIbHOCTh npeanpustus. OpraHu3alioHHO-TIPaBOBbIe  (POPMBI  MPEANPUHUMATENHCKON
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JESTENIbBHOCTH U KPUTEPHUH UX BbIOOpa. DOpMBbI COOCTBEHHOCTH. BHEIIHSAS M BHYTpEHHSS cpena
TPEIITPHUSITHSL.

2.2 MarepuanpHo-TexHu4eckas 6a3a mpousBojcTBa. ChIppeBasi U TOIUIUBHO-
JHepreTuyeckass 0aza XMMHUYECKHX Mpou3BOACTB. [Ipom3BoacTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKILIUU.
DKOHOMHUYECKOe O0OCHOBaHWE BBIOOpAa CHIpbS W TOIUIMBA. PecypcocOepekeHue.
AJbTepHAaTUBHBIE HCTOUYHUK ChIpbA U 3Hepruu. Opranuzanus CKIaJCKOro X03sSHCTBa.

2.3 MatepualibHO-TEXHUYECKUE pecypchbl npeanpusitus. OCHOBHBIE MPOU3BOCTBEHHBIC
GbOoHIBI XMMUYECKUX TMPEANPUATUN: TOHATHE, KiIaccupukauus U cTpykrypa. [lonstue u
CTPYKTYpa OCHOBHBIX cpeAcTB. OIlleHKa OCHOBHBIX CpPEICTB. METOJbl OLIEHKH OCHOBHBIX
donmoB. IlokazaTenu WCHONB30BaHUS OCHOBHBIX IPOM3BOACTBEHHBIX (oHAO0B. M3HOC
amopTu3anus OCHOBHBIX (oHmoB. OneHka 3(P(GEKTUBHOCTH HUCHOIb30BAHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHAOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpENCTBa
OPEANPUSATHS: OHATHE, COCTaB U CTPYKTypa. McTrounukn GopMHupoBaHUs 0OOPOTHBIX CPEACTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeAcTB. MaTepuanbHble 3amacbl Ha  MOPEINPHUITHU.
Onpenenenne NOTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

2.4 Tpynosble pecypchbl mnpeanpusatus. [lepcoHan mnpeanpusiTuss U €ro CTPYKTypa.
OCHOBBI OpraHu3aly TpyJaa Ha NpeanpusaTHH. DPGPEKTUBHOCTh UCIOIB30BAHUS MEPCOHANA U
pabouero BpemeHu. [Ipou3BoAUTENBHOCTh TpyAa M omiuata Tpyaa. Opranuzanus 3apaboTHON
wiatel Ha npeanpusTan. CocTaB U CTPYKTypa IMPOMBIIIICHHO-TIPOU3BOACTBEHHOTO MEPCOHANIA.
[Tpon3BOIUTENBHOCTD TPY/a: MOHATHE, MOKA3aTeIN U METOAbl u3MepeHus. MHauBuyaabHas U
OOIIeCTBEHHAs ~ TPOM3BOJAUTEIBHOCTh  Tpyda. Pe3epBel W (AaKTOpBl  MOBBIMICHUS
MPOU3BOUTENLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIIAThl TPYAa HA IPEIIPUSITUH.

Pazgen 3. TexHMKO-)KOHOMUYECKHI aHATU3 HHKEHEPHBIX pelleHui

3.1 JIoxozpl ¥ pacxobl Ha MPOU3BOJICTBO, U PEATU3ALUIO MPOIYKIIUHU MPEANPUSITHUS.

W3nepxku mpowm3BOACTBA MPOAYKIHH (CeOSCTOMMOCTH), MPHOBLIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. [loHaTue 3aTpaTbl Ha MPOU3ZBOJACTBO M peaAlM3alUI0  MPOIYKIIUU
(cebecronmocth). Buapl u 3Hadenume kimaccuukanmm 3arpar. CTpykTypa 3aTpaT Ha
MIPOU3BOJICTBO U peanu3alnio npoaykiuu. OcoOeHHOCTH pacuera 3aTpaT Ha MPOU3BOACTBO U
peanu3aIuio MpoIyKIIMA B KOMIUIEKCHBIX TIPOU3BOACTBaX. OCHOBHBIE ITyTH CHIDKEHUS 3aTpaT Ha
MPOU3BOJCTBO MpoayKiuu. Jloxoasl mpennpustus. [lonstrue npuObLH U J0X0/1a MPEANPUATHS,
METO/BI UX pacueTa. PeHTabenbHOCTD, €e BUABI M METOMbI pacyeTa. [lyTr MOBBIIEHHS TIPHOBLTH
U PEHTA0EeNbHOCTH Ha IPEIIPUSITHSIX.

3.2 IleHooOpa3oBaHue W IIeHOBas MoJUTHKA. lleHa Ha NPOAYKIMIO M TNPUHIUIIBI
neHooOpa3zoBanus. Buasl nien. CTpykTypa LieHbl, cucTeMa IieH. B3anMoCBsI3U 1IeH U U3JIepKeK.
IlenoBast monutuka. Pa3paboTka 1leHOBOW CTpaTEeruH.

3.3 ®uHAHCOBO-KPEIUTHBIE OTHOIIEHUS MPENNPUATHN M CUCTeMa HaJOrooOJI0KEHUs.
[lonsitue, cocraB W cTpykrypa QuHaHcoB mnpennpustus. CymnHocTh, (QYHKIUU € 3a1adu
¢unancoB npeanpustus. CoOcTBEHHbIE U 3aeMHbIEe (hMHAHCOBBIE pecypchl. bamaHc 1oxonoB u
pacxonoB. Hamorosast monmtuka. [IpuHIIMIBEI HasmorooO1oxenus. Hanoru u maTexwu.

4. O0beM y4eOHOH JUCIHIINHBI

Bun yuebHoit paboThl Cemectp 3
3E Axkan. 4. | AcTp. u.

OO01mas TpyA0€MKOCTh TUCIUTIITMHBI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSI: 0,9 32 24
Jlexuun 0,45 16 12
[Tpaktuueckue 3arstus (I13) 0,45 16 12
Jlaboparopubie pabotsl (JIP) - - -

CamocrosiTesibHas padoTa 2,1 76 57

121



KonTtakTHas camocTosiTenbHas paboTa 21 0,4 0,3
CamocrosTenbHOE U3y4EHUE Pa3/IeIOB JUCIIUILIMHEI : 75.6 56,7
Buabl kouTpoOas: 3a4er c oneHkom

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«Teopusi BepoATHOCTEH U MaTeMaTHYeCKAsl CTATUCTHKA B TEXHOJIOTMU MaTEPHUAJIOB
COBPEMEHHOI IHEPTreTUKN»

1. Heap aucuunauHbl — GOPMUPOBAHHUE Y CTYJEHTOB CHCTEMbl OCHOBHBIX MOHSATHUH,
UCIIONIB3YEMBIX ISl TIOCTPOSHUSI BAXKHEUIIMX MaTeMaTHYEeCKHX MOJEICH M MaTeMaTHYECKHUX
METOJIOB JIJISl ONMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MPOIECCOB.

2. B pe3yabTtare wu3ydyeHus [UCHUIJIMHBI O0y4YAaWNIWIiCS MO MporpaMmme
CIIeNMATUTETA JOJIAKEH:

0b61a0ams CIEAYIOUTUMHI KOMITIETCHIIUSMHU:
CTIOCOOHOCTBIO K pa3paboTKe IIIAHOB M MPOTPaMM MPOBEACHUS HAYYHO-MCCIIEI0BATEIBCKUX
pa3paboToK, BEIOOPY METO/IOB M CPEACTB pelieHus HoBbIX 3a1a4 (ITK-9).
3nams:
— OCHOBBI TCOPHH BEPOSTHOCTEH M MaTeMaTHYEeCKON CTATHCTUKH,
— MareMaTHYeCKHEe TEOPUH W METOJIbI, JICKAIIUE B OCHOBE IOCTPOCHHUS MAaTEMaTHYCCKHX
MOJCIEH;
— OCHOBBI IPUMEHEHUSI MaTeMaTUYECKUX MOJIeJIel U METOOB.
Ymems:
— BBIOMPATh MATEMATUYECKHE METO/IbI, IPUTOIHBIC IS PEIICHUST KOHKPETHOM 3a/1a4u;
— HCIIOJIB30BaTh MATEMATHUYECKUE IIOHSATHUS, METOJbI W MOJCIH I ONMUCAHUS Pa3IMIHBIX
IPOIIECCOB;
— BBISBIISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, JIXKAIIHNE B OCHOBE KOHKPETHBIX MPOIIECCOB;
— HCIIOJIB30BAaTh OCHOBHBIE METOJIBI CTATUCTUIECKON 00pabOTKHU JaHHBIX;
— MPUMEHATh MATEeMAaTUICCKUE 3HAHUS Ha MEXTHUCIUTIMHAPHOM YPOBHE.

Braoemy:

— ocHOBaMH (yHJAMEHTAIBHBIX MaTeMaTHYeCKUX TEOPH ¥ HaBBIKAMH HWCIOIB30BaHUS
MaTeMaTHYECKOTO armnapara,
— METOJIaMHU CTaTUCTUYECKON 00paboTKH MH(pOPMALIUH.

3. Kparkoe conep:kanue JMCIUNTHHBI

Pasnen 1. Teopus BepositHocTeii. CiyuyaiiHble BeJMYMHBI M HUX 3aKOHBI
pacmnpeaeaeHus.

1.1 Cnyuaiinble, TOCTOBEpHbIE U HEBO3MOKHbIE COOBITHS. Buabl cirydyallHBIX COOBITHIL:
COBMECTHBIE M HECOBMECTHBIE, HPOTHBOIOJIOXKHBIE COOBITHS. Ajredpa COOBITHI: cymma,
Ipou3BeieHne COOBITUH. OieMeHTapHble coObITHS (HMcxonsl). Kimaccuueckoe omnpeneneHue
BeposATHOCTH. CBOICTBA BEPOSTHOCTH CITy4aifHOT'O COOBITHS.

1.2 TeopeMbl BEpOSITHOCTEH: CIOKEHUE BEPOSITHOCTEH COBMECTHBIX U HECOBMECTHBIX
COOBITHH; TPOM3BEACHUS BEPOATHOCTEH 3aBUCHUMBIX U HE3aBUCHUMBIX COOBITHH. YcCIOBHas
BEPOATHOCTH. Teopema o mojHoM BepoaTHOCTH. Dopmyrisl baiieca.

1.3. TloBropubie ucnbiTanus. @Popmyna  bepuymmu. JlokanbHas W HHTErpajbHas
teopemsl MyaBpa-Jlamtaca. @opmymna [lyaccona.

1.4 CnyuvaiiHass BeJIMYMHA: OINpPEAEICHUE BHUABI CIyYallHBIX BeEIMYMH. JlMCKpeTHas
CllydaiiHas BeNWYHMHA: BEPOSTHOCTHBIM psAn, QyHKUMS pacnpeneneHus. MaremaTHueckoe
OKHMJAHUE, TUCIIEPCHUS U CPENHEKBAJAPAaTHUECKOE OTKJIOHEHHE, U MX CBOMCTBA. buHOMMaibHOE
pactpenenenue, 3akoH [lyaccona st AMCKPETHOU CITy4ailHON BEJIMYUHBI.

1.5 HemnpeppiBHasi ciydaiiHas BeJWYMHA: (DYHKIHMS IUIOTHOCTH BEPOSITHOCTEH U ee
CBOMCTBA, PYHKIIHS pacTpeesICHHs] ITOW CIIy4ailHOW BETUYUHBI U €€ CBoMCcTBa. CBSI3b MEKIY
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5TuMH  (QyHKIUSAMU. BeposSTHOCTh TOIMamaHus HENPEpPHIBHOW CIydyaiHOW BETWYMHBI Ha
HEKOTOPBIN MPOMEKYTOK. PAaBHOMEPHBIN 3aKOH paclpefesieHus, ero napamerpsl. HopmaibHbIin
3aKOH pacrpeeNieHusi, ero napameTpsl U (GOpMYIIbI.

Pa3nea 2. MaremaTnuyeckasi CTAaTUCTHKA.

2.1 3agaum mMaTeMaTU4ecKOW CTaTHCTUKH. |'eHepasibHas ¥ BbIOOPOYHAS] COBOKYITHOCTH.
CraTtucTU4ecKuii psii BEIOOPOYHOW COBOKYIMHOCTH (BBIOOpKH). IHTEpBaIbHBIN CTATHCTUYECKUI
psan BeIOOpPKM (mipm  Ooybmiux oOBeMax BbIOOpKH). [lOJWUTOH dYACTOT CTATUCTUYECKOTO
pacrpeeneHus BbIOOPKH.

2.2 ToyeuHble CTATUCTHUYECKHE OICHKM MapaMeTPOB paclpeesieHus HCCIeqyeMOoi
CIlyuyaifHOW BEJNMYHMHBL: cpelHee apu(PMETHYECKOe CTATUCTUYECKHX 3HAYEHUI, BBHIOOpOUYHAs
JUCTiepcusi, UcTIpaBieHHas BbiOOpouHas aucnepcusi. OCHOBHBbIE TpeOOBaHMUs, IPEIbIBISEMbIE K
TOYEYHBIM OLIEHKaM. VIHTepBaJbHbIE OLIEHKM IapaMETPOB PACIPEAEICHUS HCCIEeTyeMOn
CIIy4ailHOM BeJIMYMHBI (B MPEANOJIOKEHHH, YTO OHAa HMMEET HOpPMajbHOE paclpeaesieHue
CIIy4ailHOM BEJIMYMHBI) MHTEPBAJl MATEMaTUYECKOTO OXUAAHMS NPU HU3BECTHON AMCIIEPCUH U
HEU3BECTHOM, TOBEPUTEIbHBINA HHTEPBAJ VISl CPEAHEKBAAPATUIECKOTO OTKIOHEHHUSI.

2.3 IlpoBepka CTaTHCTUYECKUX THIIOTE3: (POPMYIMPOBKA OCHOBHON M KOHKYPHPYIOILICH
TUINOTE3bl. YPOBEHb 3HAUYMMOCTU. BBIOOp KpuTepusi [Uisi NMPOBEPKH OCHOBHOM THIIOTE3BL
[IpoBepka rumore3bl O PaBEHCTBE IUCIEPCUU ABYX I'€HEPAIbHBIX COBOKYIHOCTEH IO JABYM
BbIOOpKamM u3 HuX. [IpoBepka rumore3sl O paBEHCTBE JABYX CpeIHUX (MPU H3BECTHOH U
Heu3BecTHOM nucnepcun). [IpoBepka Iumore3bl O HOPMAJIbHOM pacupeleneHuu (KpuTepuil
[Tupcona).

2.4 DneMeHThl TEOpPUU KOPPEISAIHIH. (X,Y)- CUCTeMa [IByX CIy4YailHbIX BEJIUYUH

(nIByMepHas cilydaifHasi BeJIMUYMHA). 3aBUCUMOCTh MEXK]Yy COCTABISIOMIUMUA X U Y — OCHOBHAs
3anada Koppensuud. Kospduuuent xoppensuuu I, M KOPPENSUMOHHBIH MOMEHT K, - HX

OLIEHKH IO BBIOOPOYHBIM JaHHBIM. [IpoBepka I'MIoTe3bl O CYIIECTBOBAHUU KOPPEJISLUOHHON
3aBucuMocTd Mexay X u Y. YpaBHeHus nuHenHo# perpeccun Y Ha X U X Ha Y B cilydae
HaJINYMSL KOPPEJLUOHHON 3aBUCUMOCTH.

4. O0béM yueOHOI TUCIUNIHHBI

Beero Cemectp
Bun yue6Hoi# paboTbl 4
3E Axkan. u. 3E | Akan. u.
O0mas TpyA0eMKOCTb 1Y CHUILTTHHBI 3 108 3 108
KonTtakTHasi padoTa — ayIMTOpPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexmun 0,44 16 0,44 16
[TpakTuueckue 3anstus (I13) 0,89 32 0,89 32
CamocrosiTeJibHAas pa6oTa 1,67 60 1,67 60
KonTakTHas camocTosTensHas paboTa 0,2 0,2
CamMocTosATeIbHOE U3YUYEHUE PA3/IeIIoB 1,67 59 8 1,67 59 8
JUCITUTLIAHBI
Bua konTpoJis - 3auer + + + +
Bu/1 MTOr0BOro0 KOHTPOJISI: 3auer
Cemectp
Bun yuebHoit paboTbl Beero 4
3E Actp. u. 3E | Actp.u.
O01as TPyA10eMKOCTh TN CIUNITHHBI 3 81 3 81
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KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 35,9 1,33 35,9
Jlexiun 0,44 11,9 0,44 11,9
ITpaktuueckue 3ausatus (113) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 1,67 45,1 1,67 45,1
KoHTtakTHas camocTosTenbHas pabora 0,1 0,1
CaMocCTOATEIbHOE U3YUYEHUE PA3/IEIIOB 1,67 45,0 1,67 45,0
JIACITUIIIHHBI

Bun KOHTPOJIA - 3auer + + + +
Bua uToroBoro KOHTpoJIf: 3auer

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«JlabopaTopHbie padoThHI 110 OPrAaHUYECKON XUMHUID)

1. Heab a(ucUMNIMHBI — IPUOOPETEHHE CTYJEHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKUX

BCIIICCTB.

2. B pe3yabrare wu3ydyeHMs [JAUCHUILVIMHBI O0y4YalIIMiics MO mporpamme

CIENHAIUTETA 10JIKEH

obnadoams crnenyomumMu npodeccuonaabubiMu KomneTeHusmMu (I11K):

— CHOCOOHOCTBIO OCYIIECTBIISTh TEXHOJIOTMYECKUHN MPOIIECC B COOTBETCTBUH C PETJIAMEHTOM U
UCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJISI KOHTPOJIS €r0 OCHOBHBIX ITAPaMETPOB, CBOWCTB
ChIpbs ¥ roToBOM Tpoaykiuu (ITK-1);

3namo:

— TEXHHKY 0€30IaCHOCTH B TJaOOPATOPUH OPTaHNYCCKON XUMUU;

— TPHUHIHMITE 0€301TaCHOT0 OOPAIICHUS C OPTAHUYECKUMHU COCTUHECHUSMU;

— METOJIBI ¥ BUJBI XpoMaTorpaduu Ui OTPEISIICHUS COCTaBa PEAKIIMOHHON CMeCH;

— TEOpPETHYECKHE OCHOBHI CIOCOOOB BBIIEICHHS, OUUCTKH U UIACHTU(PHUKAIIMN OPraHUuYeCKUX
BEIICCTB;

— DKCIEPUMEHTAJIbHBIC METOJBI TPOBEICHUS OPraHMYECKHX PEaKIUH, MPOTEKAIOMUX TI0
pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAMKH B3aMMHOW TpaHCHOpPMAIUU KJIACCOB  OPraHUYECKHX
COCTUHEHUN.

Ymems:

— TPUMEHSTh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTaJIbHbIE METOJbl HCCIEIOBaHUS
OpPTaHWYECKON XUMUH TIPU PEIICHUH MPOPECCHOHATBHBIX 33134,

— chopmynupoBate TpobieMy U OOOCHOBAaTh BBIOOp TPHOOPOB U IKCIEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAaHNUS, TOCTABUTD €M U 33]]a4H U HAMETHUTD IYTH UX JTOCTHKEHUS;

— CHUHTE3UPOBATh COCTUHEHUS M0 MPEIOKEHHON METOINKE;

— TIPOBECTH BBIJICJICHHE W OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETHYECKHX
3HAHUM 0 OPTraHUYECKOW XUMUU;

— BBIOMpaTh palMOHATBHBINA CIIOCOO BBIACIECHUS M OYHCTKH OPTaHUYECKOTO COSAMHEHHUS,

— TPEICTaBISTh JaHHbIE JaOOPAaTOPHOTO WCCIEAOBAHHUS B BHJAE TPaMOTHO O(OPMIICHHBIX
METOJTUK;

— TIPOBOJAWTH aHAM3 U KPUTHUYECCKU OIICHHBATH IMOJyYECHHBIC 3KCIICPUMEHTAIBHBIC JaHHBIC,
00001aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

— BBIOpaTh coco0 UACHTU(DUKAIINHI OPTaHUYECKOTO COSTUHEHUSI.

Braoems:
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— KOMIUICKCOM COBPCMCHHBIX JOKCIICPUMCHTAJIbHBIX MCTOIAOB OpFaHH‘{CCKOfI XUMHHU JIA

pCICHUS KOHKPECTHBIX UCCIICAOBATCIILCKUX 3a0a,

— OKCICPUMCHTAJIbHBIMU MCTOAAMU IMPOBCACHWA OPTraHNYCCKUX CUHTC30B.
— OCHOBHBIMHU ME€TOJaMH I/IILCHTI/I(l)I/IKaI_[I/II/I OpTraHU4YCCKUX COCZ[I/IHGHI/Iﬁ

— HpucMamum O6pa6OTKI/I 1 BBIACJICHUA CUHTC3UPOBAHHBIX BCIICCTB,

— 3HAaHUSIMH OCHOBHBIX 3aKOHOB OpFaHquCKOfI XUMHU IOJIA COI[Cp)KaTeJIBHOﬁ HHTCpIIpECTall N

MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. Kparkoe comepxanue Q11 CHUIIITHHbBI

1 Paznen 1. «I[IpaBuia u MeToabl paboThI B 1a00paTOPHH OPraHUYECKON XUMHM
1.1  IlpaBuia 6e30macHoi paboTHI B TaOOPAaTOPHH OPraHUYECKONH XUMHUH
1.2  Meroapl paboThI B 1a0OPATOPUH OPTaHUIECKON XUMUH

1.3  JlaGoparopnas mnocyna, 000pyJ0BaHHE U IPUOOPHI
«MeTtoapl HUACHTH(PUKAINK, OYUCTKH M BBIICICHUS OPraHUYCCKHX

2 Paznmen 2.
COEIMHEHUIN»
2.1  Xpomatorpadus

2.2 Metoabl OUMCTKH KUAKUX BemiecTB. [leperonka.

2.3 MeTo1pl OYMCTKH TBEPABIX BemiecTB. [lepekpucrammu3amnms

3 Paznen 3. «CuHTE3 OPraHN4YEeCcKUX COETUHEHUI.

4. O0beM y4eOHOH JUCHUNJIMHBI

4 cemecTp
Bunsr yue6HOM paboThI B 3ayerHbBIX B akanem.

eIMHUIIAX qacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2 72
KoHTakTHas padoTa — ayIMTOPHbIE 3aHITHS: 0.88 32
Jlexmm (Jlek) - -
[TpakTnueckue 3austust (I113) - -
JlaGopaTtopHsie 3ansatus (J1ab) 0.88 32
CamocrositesbHas padora (CP): 1.12 40
KonTtakTHas camocTosiTenbHas paboTa 512 0.2
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ' 39.8

Bua koHTpoJn: 3ayer
4 cemecTp
Bunpt yueOHoi paboThI B 3auerHbIX B actp.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY IIAHY 2 4
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0.88 24
Jlexumn (Jlek) - -
[TpakTuueckue 3anstus (I13) - -
JlabGopaTtopusie 3ansatus (J1ab) 0.88 24
CamocrositeabHas padora (CP): 1.12 30
KoHTtakTHas caMmocTosiTeNbHas paboTa 512 0.15
CaMocCTOsITeTbHOE N3YUCHHE PA3/ICNIOB JUCITUTIIIMHBI ' 29.85

Bua kouTpoJs: 3ayer

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI

«IIpoexkTHpoBaHue JeTajleldl MAIIMH U ANNIAPATOB B TEXHOJIOTHH MATePHAJIOB
COBPEMEHHOM YHEPreTUKHN
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1. Heab AMCHMIIMHBI - HAYYUTh CTYJCHTOB TBOPYECKOMY IOAXOJY K BBIITOJHEHHIO
MH)KEHEPHBIX PacueTOB Ha MPOYHOCTb, )KECTKOCTh M YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIIMIA,
JieTajell ¥ y3J10B MallliH U alapaToB.

2. B pe3yabraTe wu3y4YeHUsl [IMCHMILUIMHBI oOyudawummiicas 1o mnporpamme
CIeHHATUTETA N0JIKeH:
001a0amsb CIIETYIOIUMU KOMITETCHIIUSIMU:

— CIOCOOHOCTBIO K IPOBEACHUIO aHAINW3a TEXHUUYECKUX 3aJaHuil Ha NPOEKTUPOBAHUE U
IIPOEKTOB C YYETOM CYHIECTBYIOLIEIO MEKIYHAPOJHOTO U HALMOHAJIBHOIO SJIEPHOIO
3akoHoaareabcTBa (I1K-18);

3uams:

—  KOHCTPYKIIMH, TUIIAXXU U KPUTEPUHU pabOTOCIOCOOHOCTH JIeTaneil MamH, COOPOYHBIX
eauHuIl (Y3JI0B) ¥ arperaTos;

—  OCHOBBI TEOPUU COBMECTHOM pabOTBI M METO/IbI pacyeTa JIeTajuei U y3J10B MallluH U

anmnapaToB XUMHYECKOW TEXHOJIOTHH;

Ymems:

—  BBINOJIHATH M YUTATh TEXHUUECKUE CXEMBbI, YEPTEIKU U ICKU3bI JIeTajle, y3JI0B U arperaroB
MaIluH, COOPOYHBIX YEPTEHKEH U YepTekH OOIIeTo BUIA;

—  TMPOU3BOJAUTH PACUETHI TI0 OCHOBHBIM KPUTEPHUSM pabOTOCTIOCOOHOCTH M KOHCTPYHUPOBAHHS
JleTajiel MaIvH;

—  IPOU3BOJAUTH pacueThl U KOHCTPYHPOBAHUE JETaJIeH MAIIMH U MEXAaHU3MOB C YU4ETOM
IIPOM3BOJICTBEHHOW TEXHOJIOTMH U AKCIUTyaTalluH;

Braoemy:

—  HaBBIKAMU KOHCTPYUPOBAHMS U TEXHUUYECKOTO TBOPUECTBA,

— [paBUJIaMH OCTPOCHUS TEXHUYECKUX CXEM U YEPTEKEN;

—  OCHOBHBIMU METOJIaMU pacyeTa U IPOEKTUPOBAHUS MEXaHUUECKUX Y3JIOB U AJIEMEHTOB
TEXHHUKH.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Pazgen 1. Pacyer XMMH4YeCKOro ammapara ¢ MeXaHM4YeCKHM IepeMellnBaouM
YCTPOMCTBOM.

ITo BceM aTamam KypcoBOro mpoekTa ohopMiIsercsl eluHas MOsSICHUTENbHAs 3amucka. B
MOSICHUTENbHYIO 3allUCKy BKJIIOYAIOTCS MPOEKTHbIE W IPOBEPOUYHBIE pACUEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JIEHCTBYIOIIMMHU MeToAuKaMu. [IponsBoaurcsi:

1) BBIOOp KOHCTPYKITMOHHBIX MaTEPHAIIOB;

2)pacdeT OCHOBHBIX T€OMETPUYECKHX Pa3MEpOB allapara;

3)pacueT TONIIMH CTEHOK aniapara u pyOariku;

4)oabop npuBOIA,;

5)pacuet ¢1aHIIEBOTO COCAMHEHHS KPBIIIKU ¢ KOPITYCOM arapara;

6) pacueT Basia MEIIATKH HA BUOPOYCTOWYHUBOCTD M MPOYHOCTD;

7)noadop u pacuet MyhThHI;

8) mo0op 1 pacyer yIIOTHEHHUSI.

Paznen 2. YUepTex o01ero Bujaa anmnapara.

Beinonusercss deprex oOIIero Buia ammapara ¢ BUAAMH, pa3pe3aMH, CEUCHUSMHU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOIIMMHU MOJTHOE IMpeCTaBiIeHHe 00 ero yCTpOWCTBE U MPUHIUIIE
paboThl. UepTex 0o011ero BUja anmnapaTa CoJICpKHT:

1. U3ob6paxenue ammapara (BUIbl, pPa3pe3bl, CEUEHUS, BBIHOCHBIE JJIEMEHTHI),
coJiepKallie OKOHYaTeIbHbIE KOHCTPYKTHBHBIE PEILICHHS.

2. OCHOBHBIC pa3MepHI.

3. Pacnonoxkenue mTyIepos, J0Ka, ONOp arnmnapara.

4. Tabnuity Ha3HAYSHUS IITYIIEPOB B ammapare.

5. TexHMUECKYIO XapaKTEPUCTHKY U TEXHUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM nMcTE BBINOJTHSIOTCS YEPTEKU COOPOUYHBIX €OUHUI] U Aeraneil. Yeptexu
BBITOJIHAOTCS Ha TucTax ¢popmara Al.
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KypcoBoil mNpoekT SBIsSETCS CaMOCTOATEIbHOW pabOTOW CTyAEHTa, KOTOPHIA HECET
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (IIPABHIILHOCTH PacdeToB, 0(OpMIICHHE YepTexKeil) u
CBOEBPEMEHHOCTh BBINOJIHEHHs BCeX ATanoB padot. [IpemnogaBaTtens — pyKOBOIUTENb MPOEKTa
HanpaBIsIeT pabOTy CTyJEHTa, KOHCYJIbTHUPYET MO HESCHBIM BOMPOCAM, OIPEACTSET CTEICHBb
3aBEpIICHHOCTH OTAENBHBIX 3TAOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOI JUCIUIIHHBI

Bun yuebHoli paboTbl Cemecrp 4
3E Akan. 4. | Actp. u.

OO01m1as TpyA0€MKOCTh JUCITUTLIMHBI 2 72 54
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 0,44 16 12
Jlexuuu
ITpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTesbHasi padoTa 1,56 56 42
KoHnTakTHas camocTosTeNbHas paboTa 0,4 0,3
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,56 55,6 41,7
Buabl kKoHTpOJIA: KypcoBoii npoekT

AHHOTaNUsA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«IIpoekTHpOBaHKE NPOLECCOB U ANNAPATOB XUMHYECKO TEXHOJIOT MM

1. eap IUCHMIUIMHBI — CYIIECTBEHHO pacCIIMPUTh, CUCTEMAaTU3UPOBaTh W
UCTIOJIF30BaTh HA NPAKTUKE 3HAHWN OCHOB THJPABIMYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX
IPOIECCOB XMMUYECKOH TEXHOJOTHH, IO3BOJISIONINX BBITYCKHUKAM OCYIIECTBIIATh HAy4YHO-
HCCIIEIOBATEIbCKYIO U MIPAKTHIECKYIO paboTy Ha MPEIIPUATHSIX.

2. B pe3yabraTe wu3y4YeHUsi IHCHUILUIMHBI oOydawmmiics 1m0 mporpaMmme
CIeHHATUTETA T0JIKEH:
061a0ams CIEAYIOIUMU KOMIIETCHIIUSAMU:

— TOTOBHOCTBIO HCIOJIB30BATh METOBI OLIEHKU PUCKA U pa3pabaThIBaTh MEPHI 10 00ECIICUEHUIO
0e30macHOCTH  pa3padaThIBa€MbIX HOBBIX  TEXHOJIOTMM  oOpaieHus ¢  00beKTaMu
npodeccronanproi aesteabrocty (ITK-11);

— CHOCOOHOCTBIO K MPOBEJICHHUIO NMAaTEHTHBIX MCCIEIO0BAHUMN C LeNIbI0 00ecTeyeHNs NaTeHTHON
YHCTOTHI HOBBIX MPOEKTHBIX peieHuii (ITK-19);

3nams:

— METOJIbI pacyeTa TerIo- 1 MacCOOOMEHHBIX anmnapaToB;

— OCHOBHBIE ITPUHIUIIBI OPTAaHU3AINH MTPOIIECCOB XUMHUECKONW TEXHOJIOTHH;

— THIIOBBIE MPOIECCH XMMHYECKONW TEXHOJIOTHUH, COOTBETCTBYIOIIUE amapaThl U METOIbI UX
pacuera;

— METO/Ibl COCTaBJIECHUS TEXHOJIOIMUYECKMX CXEM C HAaHECEHHEM BCeX alnapaToB.

Ymems:

— COCTaBIISITh MaTEPUANBHBIC U TETUIOBBIC OATTAHCHI TSI CUCTEM T'a3-)KUIKOCTD,

— pacCcUMTHIBATh IMapaMeTpPhI TEIUIO- 1 MAaCCOOOMEHHOTO 000pYIOBaHUS U HACOCOB;

— noadupark CTaHAAPTHOE 000PYIOBAHKE, UCIIOIB3YEMOE B XUMUYECKON MPOMBIIIIIIEHHOCTH.

Bnaoemy:

— METOJIOJIOTHEH pacueTa OCHOBHBIX TIapaMETPOB THIPOMEXaHUYECKHX, TEIUIOBBIX U
MaccOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPABUJIBHOTO MOI00pa TEIMJIO U MAaCCOOOMEHHOT0 000pYI0BaHHUS;

— METOJIaMH COCTABJICHHUS] TEXHOJOTMUYECKUX CXEM U IpaUuecKoro M300paxKeHHs OCHOBHOTO
000opyT0BaHUs.
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3. Kpartkoe coaep:xaHue TUCUUILIHHBI

BBenenne. DuU3MKO-XUMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHM IPOBEICHUS
mpolecca  paslielieHus  OKUIKUX TOMOTeHHBIX  cMeced  pektudukanueil. Omnucanue
NPUHIUIHAIBHON CXeMbl pEKTU(UKAIIMOHHON YCTaHOBKH HETPEPHIBHOTO AelicTBUsA. CpaBHEHHE
¥ 00J1aCTH MPUMEHEHUS HACaJI0YHbIX U Tapeab4aThiX KoJoHH. [locTpoeHre paBHOBECHOW TMHUU
Ha OCHOBE MOJYYE€HHBIX HHUBHIyaIbHbBIX 3aJaHUN.
Pazgea 1. Pacuér pekTupukanmoHHOM KOJIOHHDI.

1.1. Pacuér HacalouHON PEKTH(GUKAMOHHON KOJOHHBI HEIPEPLIBHOIO AeHCTBUS (Ul
TpeX pa3MepoB HACAJIKH).

MartepuanbHbiii 0anaHc KOJIOHHBL. Pacu€r MUHUMAIBHOTO U paboyero (prerMoBoro yucia.
[Toctpoenue paboumx iuHud. Pacy€r ckopocTu mapoB M auaMerpa KoioHHBL. OmnpezeneHue
BBICOTHI HACAJKH IO MOAU(DUIMPOBAHHOMY ypaBHEHHIO Maccoomnepenaun. Ormnpenenenue
001Iero yncia v BBICOTHI €IUHUIL epeHoca. Pacuér ruipaBinyecKoro COnpoTUBICHHUS HACAIKU.

1.2. Pacuér TapenbuaTol peKTU(OUKANMOHHON KOJIOHHBI HEMPEPLIBHOTO JCHCTBHSL.

[IpenBapuTenbHblii  BBHIOOp TapeloK. MarepualbHblii  OallaHC KOJOHHBL.  Pacuér
MUHHMAaJIBHOTO U pabouero ¢uermoBoro uucia. Pacuér ckopocTu mapoB U JuaMeTpa KOJOHHBL
[Toctpoenue pabounx nuHUil. OmnpeneraeHre BBHICOTHI CBETIOrO CJIOS XKUAKOCTU Ha Tapelike U
napocojiep>kanus 6apOoTaxkHOro ciosi. Pacuér ko3pPHUIIMEHTOB Maccoorepeaayu, 0OIero
yrclia eIWHULl nepeHoca, dddextTuBHOCTH 0 Mdpdpu. Pacuer BBHICOTHI KOJOHHBI Ha OCHOBE
KIIJI mo Mbp3pdpu ¢ mnocTtpoeHueM KUHETHUYECKOM JuHUM. Pacder rujapaBiIndecKkoro
COTPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHHE AAaHHBIX pacy€ra HAcaJOYHOW M Tapenab4yaroil konoHH. ConocraBieHUE
JaHHBIX, MOJYYEHHBIX IO MPOrpaMMaM KOMIOBIOTEPHBIX U PYYHBIX pacyéToB. BbIOOp KOJTOHHBI.

Paznes 2. Pacuér u BbI60P Ten1000MEeHHUKOB.

Pacuér u BbIOOp TEMI0OOMEHHHKOB MO 0OIIEH cxeMe: -pacy€T TEMJIOBOW HArpy3Ku; -
OTIpeJIeJIEHUE TEIJIOBOTO PEXHMMa M CPEeIHEH NBIXKYIICH CWIIBI; - TPUOJIMKEHHAs OIICHKa
K03 (HULIMEHTOB TEIUIOOTAauM, KO3(PQHIMEeHTa Teronepeaayn, MoBepXHOCTU Fop; - BBIOOD
TUTIA ¥ HOPMAIM30BAaHHOTO BapHaHTa KOHCTPYKIIMH; - ONPEACTICHHE TapaMeTPOB KOHCTPYKIHH
(Hampumep, AN KOXKYXOTPYOHOrO TEIUIOOOMEHHHUKA: 4ucia TpyO M 4Hclia XOAOB, AMAMETpa
TpyO, OuameTpa KOXKyXa, MOBEPXHOCTU TEIIOOOMEHHHKA Fropw M JIp.); - CONOCTaBICHHE
OpUEHTUPOBOYHOU Fop M Fuopw; - COMOCTAaBICHHE AAHHBIX, MOJIYYEHHBIX IO IMpOrpamMmam
KOMIIBIOTEPHBIX W PYYHBIX Pacu€ToB; -TUAPABIMYECKUI pacyeT; - BBIOOP ONTHMAIBHOTO
BapHaHTa TEIUIOOOMEHHHUKA.

2.1. PacuéT KOXyX0TpyOUYaToro HCIapuTeIIs.

2.2. Pacuét KoHJieHcaTopa (KOKyX0TpyOuaToro Win MIaCTUHYATOTO).

2.3. Pacuér momorpearens (KOKyX0TpyOUaTOro MIIM TUIACTHHYATOTO).

2.4. Pacuér X0JO0AUIbHUKOB JUCTUILIATA U KyOOBOTO OcTaTKa (KOKyXOTpyOUaThIX UIIH
IJIACTUHYATHIX).

Paznen 3. 'mapoanHaMuyecKkne pacyersbl.

3.1. PacuéT ruapaBIuvIecKoro COMpOTHRIICHUS TPYOOIIPOBOIOB.

3.2. Pacuér onTUMaIbHBIX JUAMETPOB TPYOOIIPOBO/IOB.

3.3. Pacuér u mogbop HAcOCOB.

Pa3nea 4. I'paduueckoe opopmiienue.
TexHonormueckast cxema. PexTudukanmnoHHas KOJOHHA OMNpPEIENICHHOTO THMA C
n300pakeHHeM JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pazene 1..

4. O0béM yueOHOI TUCIUIIHHBI

Bup y4yeOHoii padoThl 7 cemectp
3E AKkap. yac.
OOu1ast TPYA0€MKOCTh IUCIUIITUHBI 2 72
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,44 16
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[Tpaktuueckue 3ausarus (113) 0,44 16

CamocrosiTejibHas pa6oTa 1,56 56

KonrtaktHas camocrositenbHast pabota 156 0,4

CaMocCTOsITEeIbHOE H3YUCHHE PA3/ICTIOB UCITUTLIHHBI ' 55,6

Buj nTOroBoro KOHTpoOJIs: 3ammTa KypcoBOro npoekra

. 7 cemecTp
Bupa yueOHoii padoThl
3E AcTtp. yac.

OO6m1ast TpyA0EMKOCTh JTUCITUTUTHHBI 2 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,44 12
[IpakTuueckue 3anstus (113) 0,44 12
CamocrosiTejibHas padoTa 1,56 42
KonrtaktHas camocrositenbHas pabora 156 0,3
CaMocTosiTeIbHOE U3YUEHHUE PA3/IeTI0B IUCIUILIUHbI ' 41,7
Buj nTOroBoro KOHTpoOJIs: 3ammTa KypcoBOro mpoeKkTa

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«XHMHA PATHOHYKJIHI0B H METObI HX KOHIEHTPUPOBAHMSI»

1. Heab JMCHMIJMHBI - OCBOSHUE O0YYAIOMIUMUCS TEOPETUUYCCKUX 3HAHWHN B 00JACTH

XUMHUH PAJUOHYKIUIOB U METO/IOB UX U3BJICUCHUS U3 CMECEH.

2. B pe3yabtare wu3ydyeHus [UCHUIUIMHBI oOOyyamomuiicss 10 TMporpaMmme

CIeNNATUTETA JOJIKEH:

Obnadams CleIyIONUMU KOMITETCHIIUSMU: .

—  CIIOCOOHOCTBIO K aHAIM3UPOBATH TEXHOJIIOTHUYECKUH IMPOIIECC, BBISIBIATH €r0 HEJIOCTATKU U
pa3pabaTbIBaTh MEPOTPHUATHS 110 ero coBepuieHcTBoBaHMO (ITK-3);

— CIOCOOHOCTBEO K 0€30macHOMYy  TPOBEICHHUIO,  KOHTPOJIO,  pa3paboTke U
YCOBEPIIIEHCTBOBAHUIO  TEXHOJOTMUECKHUX TMPOIIECCOB TMOJATOTOBKM U pereHepanuu
TEIUIOHOCHUTENICH  SIEPHBIX ~ JHEPreTUYECKUX  YCTAHOBOK  PA3JIMYHOTO  THIIA,
00eCreunBaOIIUMUA HAJCKHYI0 M JIOJITOBPEMEHHYIO 3alllUTy OKpY’Kalolled cpeasl OT
BozzeicTBus paauaiuu (IICK-3.1).

3namo:

—  CXeMy paJOXUMHUYECKOr0 aHajn3a, CBOICTBA ypaHa, MPOAYKTOB €ro pachajaa, akTHHOUIOB,
TUTYTOHHUSI, HENITYHUS, aMEPULIUAS U KIOPHS;

—  OCaJWTENbHBIC, AKCTPAKIIMOHHBIC, XpoMaTorpaduueckue, 3ICKTPOXUMUYCCKUE METOIbI
KOHIIEHTPUPOBAHUS PAJAUOHYKIINIOB;

—  saepHO-(U3HUECKHe METO/IbI aHATH3A;

— o0pa3oBaHHE HEKOTOPHIX PAJAUOHYKIUIOB B SIEPHOM pEAKTOpe M OCOOEHHOCTH UX
XMMHYECKHUX CBOMCTB.

Ymems:

— TMPUMEHSTH U30TOIMHBIE, CHIEU(PUIECKHe U HEeCTIeIU(PHUUIEeCKHe HOCUTENH, a TaKkKe Tpaccepsl

B PaIMOXMUMHUYECKOM aHAU3E;
Braoemy:

— HaBBIKAMHM pacueTa aKTUBHOCTH JOYEPHEr0 pAaTUOHYKIHAA TpPH HAKOIUICHHH €ro B
MaTEPUHCKOM;

— HaBBIKAMH pacyeTa aKTUBHOCTU MPOJIYKTOB JAENEHUS MPH y4eTe HMX B3aUMOJICHCTBUS C
HEUTPOHHBIM ITOTOKOM.

3. Kpatkoe conepikaHue AU CHUILIHHBI
BBenenmne. EcrecTBeHHBIC paJIMOHYKIIH/IBI: PATUOAKTHBHBIC CEMEHCTBA ypaHa, TOPHUSI U
aktuHoypana. Kamuii-40 u pyOounuii-87. WX pacnpocTpaHeHHOCTh B TPUPOJE U BKIAI B
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€CTECTBCHHBIM paauanvoHHbli  (oH. KocmoreHHble pamuoHyKnIuabl. VckyccTBeHHBIE
pPamIuMOHYKJIMIBl M MX BKIaJA B 103y oOmyueHus uenoBeka. llpobGrema ompeneneHus
PaZMOHYKIIMJOB B OKpY>Kalollei cpeze.

Paznea 1. PagmoxuMu4ecKuid aHAJIN3.

OO0mas cxema paguoOXMMHYECKOTo aHanmu3a. Hocutennm um Tpaccepbl. AOCONIOTHBIE U
OTHOCHUTEIIbHBIC pafuoMeTpudeckue n3mepenus. [Ipumenenne anbda- 1 raMma-CrieKTpOMETPUN
UL MICHTU(PHUKAIMM W KOJMYECTBEHHOTO  ONpENEJCHUsS  PaJIUuOHYKIUAOB.  AHamu3
MOrPEIIHOCTEN npu ONPEACIICHUM  KOHLIEHTpaUUMU  PaJUOHYKIUIOB. Brigenenmne,
KOHIICHTpUpOBaHUE | pazjaeneHue. OTHOCUTEIbHOE M a0OCOJIOTHOE KOHIICHTPUPOBAHUE.
3HaueHHEe METOJa KOHLIEHTPUPOBAHUS B paJuOoXMMHUUYEcKOoM aHanuse. KoinuecTBeHHbIE
XapaKTePUCTUKH  METOAAa  KOHIICHTPUPOBAHHUSA:  CTCNECHb  M3BJICYCHHS, KOIPPUIIMECHT
KOHIIEHTPUPOBaHUS ©  KO3(puIMeHT pasaeneHus. VHIUBUAYyaTbHOE W TPYMIIIOBOE
KOHIIeHTpupoBaHue. Kinaccudukarus u o0mas XapakTepUCTHKA METO/I0B KOHIICHTPUPOBAHUS.

Paznen 2. Xumusi paguoHyKJ/JIn10B.

2.1. YpaH u npoaykrtbl ero pacmaga. M30TOmHBI COCTaB €CTECTBEHHOI'O YpaHa.
[Tonyuenue ypana-233. SnepHo-¢u3nueckue cCBOWMCTBa H30TONOB ypaHa. OKcuibl ypaHa.
[ectuBanentHoiii ypan. Conu ypaHuia M UX CBOMCTBA. ANUAOKOMIUIEKCHI YypaHHIIA.
DKCTpakIysi COCIMHEHWH ypaHa OPraHMYECKUMH DPACTBOPHUTEISIMH M COPOIMS HAa WOHUTAX.
KapOoHnatsl ypaHuia u ux MCHONIB30BaHUE MpHU omnpeneneHuu ypana. Juypanatel. [loBenenue
ypaHa B IpUPOJHBIX Boaax. KoMmIiuiekchl ypaHWJIa C OpPraHWYECKUMHU JIUTaHJAAMU.
Konopumerpuueckoe omnpenenenue ypana. CoequHEHHs  UYETHIPEXBAJEHTHOTO  ypaHa.
Terpadropun ypana. OnpeneneHue ypaHa B 00beKTaxX OKpYyKaromen cpebl.

CemeiicTBO ypaHa u noacemerictBa. [lpunuun nenenus Ha noncemeiictBa. Panuii u ero
coiictBa. IIpobnema pamona. DmanupoBaHue. IM30TONbI MOJOHWS, BHCMYTa M CBHHIIA.
Omnpenenenue ypaHa o JOYEPHUM U30TONAaM. Y CIIOBUS paJMOAKTUBHOT'O PABHOBECHSI.

2.2. AkTHHOMIBbI. AKTUHOUJIHASI TEOpUS. DJIEKTPOHHOE CTPOCHHUE ATOMOB 3JIEMEHTOB C
nopsiAKOBBIMU HOMepaMu 89 - 103 u ero cpaBHEHUE C JIEKTPOHHBIM CTPOCHUEM JIAHTAHOUIOB.
Banentaoctn AKTUHOUIOB. XuMHYeCKHEe CBOMCTBA AKTUHOWJIOB B TPCXBAJICHTHOM COCTOSAHHU.
MeTtoapl pa3aeneHus TpeXBaJIEHTHBIX aKTUHOWIOB U JJAHTAHOUIOB.

2.3. Ilnyronuii, HenTyHuii, amepuuuii U Kopuid. [Inyronuit. OTKpbITHE, U30TOIHBIN
COCTaB M IMIOJIyYEHHE PAa3JIMYHBIX H30TONOB IUTYTOHHA. M30TONHBIN cCOCTaB IUIyTOHMS B
peakTopax pa3JIMYHBIX THUMOB. SlnepHo-(u3nueckue CBOWCTBA HW30TONOB  IIJIYTOHMS.
BanentHocTn mmyroHus. Peakuusa aucnponopuunoHupoBaHus. lllecTHBaIEHTHBINA IIIIyTOHUN.
Comu nnyronwia. YerwslpexBalieHTHbIH IuryTOHMH. Terpadropun mimyrtoHus. Kommiekchbl
wiytonus (1V) ¢ HeopraHnyeckKMMH KUCIOTaMH. DKCTPAaKIUA U copOus miaytonus. [lmyronuii B
CEMHUBAJIEHTHOM cocTOsSiHUU. OmpenesneHne HW30TONOB IUIYTOHUS MO0  alb(a-u3JIyudeHHUIo.
[TpenBapuTenbHOE OTAEIEHUE ILUTYTOHUS. Tpaccepsl.

Hentynunii. OTkpbITHE, HW30TONHBIM cOCTaB M 00pa3oBaHUE pPA3IMYHBIX H30TOIOB
HenTyHus. Banentnoctu HenTyHus. Conu HentyHowna. Conu HeNTyHUa.

Amepunuii. OTKpbITHE, U30TOIMHBIN cocTaB. Bpiciiue BaleHTHbIE COCTOSHUS aMepULIUS.
Onpenenenue aMmepuuus MO anb(pa-u3JIydeHHIO C TMPEeABAPUTEIbHBIM OTaeseHueM. Kropwii.
OTKpbITHE, N30TONHBIN cocTaB. OTAeNeHNEe aMepULUS U KIOPHSI OT PEIKO3EMENBHBIX 3JIEMEHTOB
U IpYTUX NPOYKTOB JEJIECHHUS.

2.4. O0pa3oBaHue HEKOTOPBIX PAHOHYKJIMIOB B SI/IEPHOM pPeaKkToOpe H 0COOEHHOCTH
HX XHMMHYECKMX CBOMCTB. BBIXOAbl palMOHYKIMAOB MPHU JCICHUH HA TEIJIOBBIX HEUTPOHAX.
Pacuer nHakomiaeHHs MNPOAYKTOB JCJICHHUA IIPpU YUETC HUX BSaHMO)IeﬁCTBHﬂ C HeI\/’ITpOHHI)IM
NOTOKOM. M3MeHeHHe aKTHMBHOCTH OTpabOTaBIIEro TOIIMBA B Tpollecce BBIAEPKKHU. OreHka
AKTUBHOCTHU JOJTOXHUBYHIUX IHPOAYKTOB JCJICHUA, O6p33y10HH/IXC$I npu pa60Te CANHUYHOI'O
61oka MomHocThio 1 I'BT B TeueHue roaa. Beigenenue npoayKToOB AeeHUS sl UCTIOIh30BAHUS
B IPOMBIINIJICHHOCTH U B MCIUIIUHE. O6p330BaHI/Ie IMPOAYKTOB aKTUBAIIUH.
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Pagmonyknuael ne3us. Oco6eHHOCTH PU3NKO-XUMUYECKUX CBOMCTB MOHA LIE3Us: pa3Mephl,
ruapaTanys, CcopoupyeMocTb. ManopacTBOPUMbBIE COSAMHEHHUS 1Ee3us: (eppOIHaHUIBI,
docdaromonubaaTel, KBaclbl U ap. Boiaenenue nesus u3 pactBopoB. [loBeneHue HOHOB 11€3Us B
MIPUPOJE.

Paguonyknunael crpoHuus. BoleneHue paauocTpoHIUsT U3 OOBEKTOB OKpYXKaroulen
cpensl. OTneneHne CTPOHIMS OT Kaiblus. [IpuMeHeHuHe B KauecTBE Tpaccepa CTPOHIHUs-85.
Onpenenenne cTpoHIua-90 mo urrpuro-90.

Pagunonykmuael monga. Beinenenune u3 oOBEKTOB OKpykaromied cpexpl. Mcmonbs3oBanue
PaAMOHYKIINIOB MO/Ia B MEIUIIMHE.

Papuonyknuasl texuenuus. OTKphITHE TEXHELMS. XUMUUYECKUE CBONCTBA TEXHELHUS U €ro
BBIICJICHHE U3 IPOAYKTOB JesieHus. [I[puMeHenne texneunsa-99m B MequIMHE.

Pagnonyknuael penkux 3emenb. XUMHYECKHUE CBOMCTBA JJAHTAHUIOB U UTTPUS.
Boiaenenue peakux 3emennb U3 IpOayKTOB JACIICHHUS.

Pa3znes 3. MeToabl KOHIIEHTPUPOBAHMS.

3.1. OcaguTebHBbIe METOIbI KOHIEHTPUPoBaHusi. O0IacTH MPUMEHEHHS H30TOITHBIX,
cnenuuieckux u Hecrienuuueckux Hocutesned. MakTopsl, BIHUSIONIME HA COOCAKICHUE CO
crenuPpuIecKuMU 1 Hecneu(pUIeCKMMU HOCUTEIIIMH. MeTO bl OTICICHHS OT CIIeU(pUIecKoro
HocuTtest. Mcnons3oBanue HecneupuIecKUuX HOCUTENEH Mpu BOAONOATOTOBKE. [IpuMenenue
TUAPOKCH/IA JKeJIe3a U THAPATHPOBAHHOTO JUOKCHIA MapraHIila IPH BhIICICHUN
PaIMOHYKIIU]IOB.

3.2. DKCTpaKkUHMOHHbIE MeTO/Abl KOHIEHTPUPOBaHUsl. Pa3BUTHE SKCTPAKIIMOHHBIX
MeTo10B. O0JIacTH MPUMEHEHHS KUAKOCTHON SKCTPAKIUHU Uil PaAMOXUMHUYECKOTO aHaju3a,
KOJMYCCTBCHHBLIC XAPAKTCPHUCTHUKU. MHOFOCTyneHLIaTaFI OKCTpaKIud, pacucT 4ucia CTYHCHGI;'I
skcrpakiuu. Onpenenenue kodpduirenta pacmnpeneaeHus: paauoOMEeTPUIECKUM METOIOM.

OKCTpareHThbl, MCIOJIb3yEMbIE NPU KOHLUEHTPUPOBAHUM PAJAMOHYKIIUJOB: MOHO-, OU- U
NOJU(YHKIIMOHAIBHBIC HEUTpaibHble  (OCHOpOpraHMYECKHEe COCAMHEHUS, 3aMellCHHbIC
aMMOHHEBBIE COJH, OpPraHWYECKHE KHCIOTHlI M Kucible ankwidocdarel, KpayH-2QHUPB U
Kpunrauabl. OakTOpbl, BIMSIOIIME HA PACIPEICICHUE: KUCIOTHOCTh, HAIMYUE BhICATHBATEIS,
KOHILCHTpAusd MOCTOPOHHUX HWOHOB, KOHLCHTPALUA JKCTpar€HTa M J1p. 3KCTpaKHI/I$I CMECBIO
DKCTPAreHTOB, CcHHepreTHol dddekr. Vcnonb3oBaHWe KHUHETUYECKHX (PAKTOPOB MpHU
pa3feneHny PaJAUOHYKIHIOB. [IpuMeHEeHHe SKCTpakuuu Tpu mepepaboTke OTpaboTaBIIeTO
SAJIEPHOTO TOILIMBA, MypeKc-Tporecc. [Ipumepbl MpuUMEHEHUs JKCTPaKIHH TPH BBIICICHUN
PAAVOHYKIIMAOB: PasACICHUC JITAHTAHUIO0B U aKTUHU OB, BBIACIICHUE PAJUOHYKIIMAOB CTPOHIINAA,
pasziesieHrue CTPOHIIUS U UTTPUS U AP.

MewmOpannass skctpakiusi. OcobeHHocTH MeTofa. Pa3HOBHAHOCTH — MeMOpaHHOM
sKCTpakiuu. MIperaupoBaHHble MEMOPaHbl. DKCTPAKIUS BO MHOKECTBEHHON IMYIIbCHH.

OKCTpaKLUsl IPH CBEPXKPUTUUECKUX YCIOBUSX.

3.3. Xpomartorpajpuueckne Metroabl. XpomaTorpapuueckue MeTo/bl, IPUMEHSEMbIE B
panguoxuMuuyeckoM aHanuze. I[IpumeHeHume Tra30BoOil Xpomartorpaduu JUis  YJIaBIMBaHMA
PaAMOAKTUBHBIX 0JIarOpOJHBIX ra3oB. OCOOEHHOCTH KHUAKOCTHOM KOJIOHOYHOM Xpomarorpaduu
BbICOKOro JaBieHus. [IporouHas ToHKocnoiiHas xpomarorpadus. PacnpenenurenbHas
xpomarorpadusi.

HNonoobmenHas xpomatorpadus. Knaccupukanus HOHUTOB MO THITY MOHOT€HHBIX TPYIII.
CenextuBHOCTh HOHUTOB. KomIuiekcooOpa3yroiee smonpoBanue. ['pagueHTHass HOHOOOMEHHast
xpomarorpadus.

[IpakTHueckoe HCMONb30BaHHE HOHOOOMEHHOM xpomartorpapum B xumuu PH.
IIpenBapuTebHOE KOHLEHTPUPOBAHWE U BBIJECIECHUE CJIENOBBIX KOJIMYECTB YypaHa, pagus U
HEKOTOPBIX JPYTUX paJAUOHYKIHWIOB U3 TPECHBIX M COJEHBIX BOA. MHIMBHIyaqbHOE U
IPYIIIOBOE PA3AEICHUE PATUOHYKIMAOB (OTACIECHUE JIAHTAHUIOB OT aKTUHHUIOB, OTIEIIECHUE
1e31s OT IIEJOYHBIX METaJIOB, OTJAEJCHHE CTPOHIUS OT KaJlbliug U MarHus, pasielieHue
JAHTAHUJIOB U TPAHCIUTYTOHHEBBIX JIEMEHTOB H T.JI.).
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34. DJIeKTPOXMMHUYECKHE METO/bI. OcobenHoctu 3JIEKTPOXHUMHYECKOTO
KOHLEHTPUPOBAHUS U BbIAEIEHUS paauoHyKiInaoB. OTKIoHeHus oT 3akoHa HepHera, CkopocTb
3JEKTpOXUMHUYECKOW peakuuu. [lomspusanus. BeigeneHne paavMOHYKIUMIOB — METOJAaMU
AJIEKTPOJIN3A, LEMEHTALNH, SJIEKTPOMUTPALUU U JP.

3.5. MeToabl ucnnapeHusl.

CyOnumanusi paJvOHYKJIMIOB M HUX TEPEHOC C Ta30BBIM MOTOKOM. Briienenue
PaIMOHYKIIMJIOB METOAOM HCIIAPEHUS: OTTOHKA, PEKTHU(UKAIIHSL.

Pa3nea 4. SinepHo-puznyeckne MeToAbI AHATU3A.

4.1. AKTUBAUMOHHBIH aHaau3. HeWTpOHHO-aKTUBAIIMOHHBIM M TaMMa-aKTHUBAIIMOHHBIN
METO/Ibl aHAIN3A, SIePHO-(PU3HUecKre OCHOBBI. O0JacTH UX IPUMEHEHHUSI.

4.2. Penreno-giyopecueHTHbIi MeToa aHajimu3a. Ousnyeckre OCHOBBI, BO30YKICHUE
PEHIeHOBCKUX JIMHUN, YYyBCTBUTEIBHOCTh M oOOiacTu npumeHeHus. CpaBHEHHE C aTOMHO-
abCcopOIMOHHBIM METOJIOM aHATN3a.

3akiiroueHue.

4. O0beM y4eOHOH JUCHUILIMHBI

Bun yuebnoit paboTsl 7 cemecTp
B 3aueTHBIX B akanem.
eIMHUIIAX qacax
OO01asi TPy10eMKOCTh THCHMIJIHHBI 5 180
KonrTakTHas padora — ay1MTOPHbIE 3aHATHS: 2,21 80
Jlekuun 1,33 48
[Tpaktuueckue 3ansatus (I113) 0,88 32
CamocrosiTesibHas padora: 1,78 64
[ToaroroBka Kk KOHTPOJILHBIM paboTam 0,67 24
CamocrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,11 40
Buabl KOHTpOJIS:
JIK3aMeH 1,00 36
KonTakTHas paboTa — mpoMexxyTouHass aTTecTalus 1,00 0,4
[TonroroBka K SK3aMeHy 35,6
Bua uTOroBoro KOHTpoOJIs DK3aMeH
Bun yae6HO# paboTh 7 cemecTp

B 3agerHBIX B actpon.

eIMHUIIAX qacax
OO01asi TPY10€MKOCTh THCHHMIJIHHBI 5 135
KonrakTHas padora — ayiuTOPHBIE 3aHATHS 2,21 60
Jlexnun 1,33 36
[TpakTUveckue 3aHATHS 0,88 24
CamocrosiTesibHas padoTa: 1,78 48
[TonroroBka K KOHTPOJIBHBIM paboTam 0,67 18
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTI0B JUCIIUILIMHbBI 1,11 30
Buabl KOHTpOJIA:
IK3aMeH 1,00 27
KonrtakTHas paboTa — MPOMEXYTOUHAST aTTECTAIUs 100 0,3
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IToaroroBka u cmaua SK3aMeHa 26,7

Buja utoroBoro KOHTpoOJIst JK3aMeH

AHHOTanuA padoyeil MpPOrpaMmMbl JUCUHUIIMHBI
«OCHOBBI PAIN0IKOJIOTUID)

Heab AUCHMIVIMHBI - CO3JaHME y OOYYAIOUIMXCS TEOPETHYECKOW Oa3pl 3HAHUU B
o0jacTM  CBOWCTB  HMOHM3HUPYIOIIMX  U3JIYyYEHUH, HCTOYHMKOB  pPACIPOCTPAHEHUS U
Tpanc(opMallMi E€CTECTBEHHBIX U HMCKYCCTBEHHBIX PaJAMOHYKJIHJIOB, ¢dopmupoBanue
IpeCTaBICHUN O MpoOsieMax, BOZHUKAIONIMX B MPOLECCEe UCIOIb30BAHUS PAJIMOHYKIUIOB U
MOHU3HUPYIOUIUX U3Iy4YCHUN B HAYYHOU U NIPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA.

2. B pe3yabrare m3y4eHusi AUCHMILUIMHBI 00y4aroluiics MO NMporpamMme clenuajuTera

JOJIKEeH

Obnadams CIETYIONTIMA KOMITCTCHIIUSIMU -

—  CHOCOOHOCTBIO OCYILECTBIIATh TEXHOJIOIMUECKHUI MPOLECC B COOTBETCTBUU C PErJIaMEHTOM U
UCIOJIb30BaTh  TEXHUYECKHE CPEACTBAa JUIsl  M3MEpPEHMs  OCHOBHBIX  IapaMeTpOB
TEXHOJIOTHYECKOr0 Mpoliecca, CBOMCTB chipbs 1 npoaykiuu (I1K-1);

3namo:

—  OCHOBHBIE IIOHATHS U TEPMUHBI PaAHOIKOJIOTHH;

— OCHOBHBbIE OCOOEHHOCTM HAKOIUICHHMSI €CTECTBEHHBIX M TEXHOTEHHBIX PaJUOHYKIHMJIOB B
IIPUPOJHBIX CPENax;

— METOJAbl M3MEPEHMUS PAJAMOIKOJIOTHYECKHX I1apaMETPOB M CHUCTEMHOI'O aHalW3a YCIOBUU
MUTpallMy U KOHLIEHTPUPOBAHUS paJHOAKTUBHbBIX 3JIEMEHTOB

— MeToAbl 0e30MacHOro TPOBEACHHS pPadOT ¢ paJMOHYKIMJAMH B OTKPBITOM BHUIC B
naboparopun 3 Kiacca.

Ymemp:

— T[PUMEHATH I[IOJIyYEHHbIE 3HAaHHWA M HAaBbIKM HA IPAKTUKE, MPUMEHATH METOMAbI
BBIYHCIIUTEIBHOM MaTEMaTHKU U MAaT€MaTH4YE€CKOW CTaTUCTUKU JUIS PELICHUS KOHKPETHBIX
3a/1a4:

—  OLEHUBAaTh YPOBEHb PaJIMALINOHHON OIACHOCTH;

—  XapaKkTepu3oBaTb OCOOEHHOCTH PATMOIKOJIOTHUECKOTO COCTOSHUS TEPPUTOPUHU, UCXOAS M3
3HaHUI 00 YpPOBHSX HAKOIUIEHHs PaJUOHYKJINOB; IPOTHO3UPOBATh PAa3BUTHE CUTYAllUH, B
TOM YHCJIE C CO3JaHUEM TEOPETUUECKUX MOJEIIEH;

— pa3pabaThiBaTh MPOrpaMMbl HH)KEHEPHO-TEXHHYECKOTO M COLMAIbHO-3KOHOMUYECKOIO
XapakTepa 110 CHI)KEHHUIO PaIn0dKOJIOTHYECKOM HAarpy3KH;

—  HCIIONb30BaTh JIECHCTBYIOIIME POCCUMCKHE M MEKIYHAPOIHbIE HOPMATUBHBIE JOKYMEHTHI B
00J1acTH painaliMOHHON U SJIEpHOM O€30MacHOCTH.

Bnaodemu:

— IpUeMaMU JEHUCTBHUM B aBaApUMHBIX U YPE3BBIYANHBIX CUTyallUsAX, OKa3aHUs IEPBOM TOMOIIHU
ITOCTPA/IaBILINM;

— COBpPEMEHHBIMH METOJaMU TIOJY4YEeHMs, OOpabOTKM U HWHTEpIpeTaluu HaydHOU
nH(popMaLuu;

— HaBBIKAMHM OpraHU3alMud pabOT B COOTBETCTBUU C TOCYJApPCTBEHHBIMH HOPMATHUBHBIMU
JOKYyMEHTaMH.

3. KpaTkoe conep:kanne THCHUTIINHBI:

Pazgen 1. @usnyeckue OCHOBBI PAIAMOIKOJOIMM M OHOJIOTMYECKOe JeiicTBUE
HOHM3HMPYIOLIMX U3JIyYeHUI
Ucroprudeckuii dKCKypc: BO3ACHCTBHE WOHU3BMPYIONIMX U3Iy4eHH Ha Ouocdepy.
CoBpeMeHHbIN Tan pa3BUTHS PATUOIKOJIOTHUH.
OcCHOBHBIE TIPEACTABJICHUS O PATUOAKTUBHOCTH. OHEPrus CBS3M sapa. UMb
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pPaaroaKTUBHOTO pacmana. M3nyuenus: o, B u y. B3aumoseiicTBue M3MydeHHU C BEIIECTBOM.
OCHOBBI 1O3UMETPHH.

PaguouyBCTBUTENBHOCTh, OTHOCUTENbHAs Ouonornyeckas 3(P¢eKTUBHOCTb. J[03bI:
MOTJIOIICHHAS, SKBUBAJICHTHAS, ¢ dexTruBHA. 3aBUCUMOCTD no3a — 3 dexr.
JleTepMUHUPOBAHHBIC U CTOXACTHUECKUE YPPEKTHI 00TyICHUS.

Pucku: »skosormyeckuit, paguauvoHHbli. CaHuTapHble HOpPMbI U mpaBuia. Ilytu
MPOHUKHOBEHUS PATUOHYKIIHIOB B OPTaHHU3M.

Pazgean 2. EcrecTBeHHbIH paguauuoHHbId GOH M 00JiydyeHHe, HE CBAA3AHHOE C ATOMHOM
JHEPreTHuKOM

[Ipuponnas paguoakTHUBHOCTh (paJMOAKTUBHBIE CEMEHCTBA M MPUMOPAHUATILHBIC
panuonykiuasl). Kocmuueckoe wu3nmydeHHE W KOCMOTEHHbBIE paauoHYKIuabl. OOmydeHue B
MOMEIICHUAX U PAJUOHYKIIU/IBI B CTPOUTEIBHBIX MaTEpHANIaX.

Hearomnass sHepreTmka MCTOYHUK MOCTYIUICHUS PAIHOHYKIUAOB. JloObI4a MONE3HBIX
MCKOIIaeMbIX. MeIMIIMHCKOE HCIOIb30BAHUE PAJUOHYKIIUIOB U HOHU3UPYIOLIUX U3ITYyYEHUHN.

Paznen 3. SInepHasi JHepreTuka u siiepHoe OPy:KHe —OCHOBHbI€ HCTOYHUKHU 3arpsi3HEHUs!
OKpY:Kalolleil cpeabl paANOHYKJINIAMHA

AHTpOTIOTEHHBIE PAAUOHYKIUABI, OOYCIOBICHHBIC HCIBITAHUSIMHU SJIEPHOTO OPYKHUS.
[TocneacTBYs UCTIBITAHUINA SAEPHOTO OPYXKUS M OLIEHKU BO3JICHCTBUSI.

Anepunie peaktopsl 1 ADC. CoOpocsl u BeIOpockl ADC. PamunoakTuBHBIE OTXOABI U
oTpaboTaBiiee sJepHOe TOIMBO. [lepeHOC M HAKOIUIEHHE PaJMOHYKIUIOB B OKpY’KaIOIIEH
cpene. MupHBbI€ siIepHBIE B3PBIBBI.

Pagunoxumuueckue 3aBonpl B P® wu  gpyrux crpanax. Haubonee wmacmraOHbie
paavalMOHHbIE BO3JCHCTBHS Ha OKPYKAIOLIYIO CPENy.

4. O0beM y4eOHOH TUCHHUIIMHBI

Bun yuebnoit paboTbl 7 cemecTp
B 3aueTHBIX B axan.
SIMHAIIAX Jacax

O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,9 32

Jlexumu (Jlek) 0,45 16

[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP) 1,1 40

KonTakTHas camocTosiTenbHas paboTa 083 0,4

CaMocTosiTebHOE U3YUEHUE PA3/IETI0B IUCIUILIUHBI ’ 29,6

Jlpyrue BUJIbl CAMOCTOSITENIbHONW PabOoThI 0,27 10
Buabl koHTpOJIsi: 3a4eT C OLIEHKOM +

Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OLIEHKOM

7 cemecTp
Buz y4eOHoit paboTsl B 3aueTHBIX B actp.
eIMHUIIAX qacax

OO0masi Tpy10eMKOCTb 1M CHUILIHHbBI 2 54
KonrakTHasi pa6oTa — ayquTOPHbIE 3aHSITHUS: 0,9 24
Jlexumu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP) 1,1 30
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KoHTakTHasg caMocTosTelIbLHAas paGOTa 0,83 0,3
CamocTrosTenbHOE H3YUYCHHUE PA3/IeTIOB TUCITUTLUIMHBI 22,2
Jlpyrue BUbI CaMOCTOSTEIHFHON paboThI 0,27 75
Buabl KOHTpOJIsA: 3ayeT ¢ OLEHKOU +
Bua uTOroBoro KOHTpOJIA: 3a4er ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMMbl JUCUMILIIHHBI
«PaaMoOHYK/IHIBI B OKPY:KAIOLIEH cpeae»

1. Heap aucuMmIMHBI - (GOPMHPOBAHUE HABBIKOB IMPAKTHUSECKOTO MCIIOJIb30BaHUS
METO/IOB OIPEIEIICHUS] PAJIMOHYKIUIOB CTPOHIIMSA, UTTPHS, IIE3Hs, ypaHa U pajioHa B 00BEKTax
OKPYXKAaroILEe Cpeabl.

2. B pe3syabrare wu3ydYeHHs JUCHMIUVIMHBI oOydawmmiicas 1o mporpaMmme
CIeHHATUTETA 10JIKeH:

Obaadamy CIIENYIOIAMA KOMIIETCHITHSIMH

— CIIOCOOHOCTBIO aHAJIM3MPOBATH TEXHOJOTMYECKUH IMPOLECC, BBIABIATH €ro HEJOCTaTKH U
pa3pabaTbIiBaTh MEPOIPHUATHS 110 ero coBepieHcTBoBaHMO (ITK-3);

— CIIOCOOHOCTBIO ~ CaMOCTOSITENIGHO ~ BBINIOJIHATH ~ MCCIENOBAaHHA C  HCIIOJIb30BaHHEM
COBPEMEHHOM  ammapaTypbl M  METOAOB  HCCIEIOBaHHMA B 0O0JIacCTH  OOBEKTOB
npoeCCHOHATBHON JEATENbHOCTH, MPOBOIUTH KOPPEKTHYIO OOpabOTKY pe3ylbTaTOB H
yCTaHaBJIMBaTh afiekBaTHOCTH Mojeneii (TTK-10);

— CIIOCOOHOCTBIO HPEJCTaBIATh PE3yJbTaThl MCCIEAOBaHUS B (opMax OTYETOB, pedeparos,
nyOnuKauil U MyOIUYHBIX OOCYXACHHM, CIOCOOHOCTHIO (POPMYIHpPOBATH MpPaKTHUECKUE
PEKOMEH/IAIIMH 110 UCTIOJIb30BAHUIO PE3yIIbTATOB Hay4YHbIX uccinenoBanuit (ITK-12);

— CIOCOOHOCTBIO K 0Oe30macHOMYy  HPOBEACHHIO,  KOHTPOIIO,  pa3paboTke |
YCOBEPILCHCTBOBAHUIO ~ TEXHOJOTMYECKUX MPOLECCOB TOATOTOBKM UM  pEreHepaluu
TEIIIOHOCHUTEIIEH AACPHBIX OHEPTCTUICCKUX YCTaHOBOK pPas3siIndHOroO THIIA,

o0ecrneunBaOIUMU  HAJIeKHYI0 M JIOJTOBPEMEHHYIO 3alllUTy OKpY)Kalollel cpeasl OT
BozaeiictBus paguanuu (IICK 3.1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh HA ATOMHBIX AJIEKTPOCTAHIMAX MEPOIPHUATHS IO 3aIUTe
OKpY’Karolied cpeipl OT paJMOHYKIMJIOB M OIEHHMBATh J030BYIO HArpy3Ky Ha pasziMuHbIe
rpynnsl Hacenenus (IICK 3.2)..

3nams:

—  0COOEHHOCTH PaAMOXMMHYECKOr0 aHAIN3a 00BEKTOB OKpY KaroIlel cpesbl;

— cnocoObl oTOOpa mpoO U3 OOBEKTOB OKpYXKamoled cpeapl M HUX MOJTOTOBKHM IS
PaTMOXUMHUYECKOTO aHAITN3a,

Ymemn:
—  KOHIIEHTPHUPOBAThH PAAMOHYKJIH/IBl B MUHUMAJIbHOM 00bEMe U Pa3JeNaTh UX;
— MEepeBOAUTH PAAUOHYKJIH/IBI B PACTBOPEHHOE COCTOSTHHE;
Bnaoemy:
— cnocobamu onpeieTIeHHs U pacuéTa yAeIbHONH aKTHBHOCTH PAJHOMETPUIECKUX MPETIapaToB.

3. KpaTkoe conep:kanue IuCHUILTHHBI
Paznen 1. Onpenenenne °Sr u 14“Ce B mouBe ¥ JOHHBIX OTJIOKEHHSX
KonnuecTBeHHBId  MepeBO  PaAMOHYKIWIOB CTPOHIMS ¥ IIepus B pacTBOpP
BBINICIIAYMBAHNEM TPOOBI TIOYBBI COJISTHOM KHCIOTOW C KOHIEHTpamuer 6 moisb/i. Beioop
KHCJIOTBI ONpPEAENIeTCsl MOCISAYIOIUM OCAXKAEHUEM OKCaJaTOB: KOHIIEHTPUPOBAHHAS a30THas
KHCJIOTa OKUCIISIET OKcanaT-uoH. OmnpezeneHne coaep kanus TaHHBIX PaIMOHYKIIAIOB B TIOYBE.
Paznen 2. Onpeaesenne pagnoHyKJINI0B CTPOHLMS B IPUPOJAHOIi BoJe
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IIpoBesieHue aHamm3a MpoObl NPUPOIHON BOJBI HA cojiepkanue paauonykiuaa Sr myrem
IPOBEICHUS OCATUTEIBHOM onepanuu U3 O60IbIIoro 0obéMa MPecHON BOABI U MOCIEAYIOIIETo
OTJEJICHUsI CTPOHLIMS OT PEJKO3EMEIbHBIX JIEMEHTOB U Oapusl.

OcBoeHne OCagUTEIBHONH oOmepamud W3 OodbmOoro o0bEMa TPECHOHM BOJBI C
IpEeBapUTEIbHON PaJUOXUMHUUYECKONH MOJArOTOBKOM Hpo0, BKIIOYANONIEH KOHLEHTPUPOBaHHE
paanonykiuaa Y-90 Ha THAPOKCU]IE UTTPHUSL.

Pasnen 3. Onpenenenne paguonykanaa 2'Cs B npupoaHoii Boge

KonuuecTBenHoe ompejenenue paauonykmuaa 3’Cs B mpobe TpHpOIHONH BOABI €
IpUMEeHEeHHeM (GeppoLaHna HUKENs UM cesleKTuBHOro copoenta HXKC

OcBoeHME METOIMKHM OIPENEICHHs] paauoLe3us B IPUPOJHOM BOJE OCHOBaHA Ha
U3MEPEHUHN I'aMMa-CIIeKTpa CHELMaIbHO IMPUTOTOBIEHHOIO CYETHOro o0pasla, coaeprKallero
KOHIIEHTPAT KOJIMYECTBECHHO BBIICJICHHOT'O U3 BOJHOM MPoObI 00bEMOM 5 — 20 11 1ie3us-137.
Paznen 4. Onpenesienne coaep:KaHusi PaJ0oHA B BO3JyXe HAa MOPTATHBHOM pajuoMeTpe
paaoHa

IIpoBenenue ananmza mpoObl BO3JyXa Ha COJAEp)KaHHME B HEM pajioHa C NPUMEHEHUEM
NOPTAaTUBHOTO paguomMeTpa pagoHa PPA-01M-01

W3mepenue 0oOBEMHON aKTUBHOCTU pajioHa-222, OCHOBAHHOE Ha 3JIEKTPOCTATUYECKOM
OCaXKIEHNH 3apsKEHHBIX HOHOB 2P0 (RaA) M3 KOHTPOJIMPYEMOTO BO3AyXa HA MOBEPXHOCTh
TIOMyIPOBOIHUKOBOTO JeTekTopa. OOBbEMHAs aKTHBHOCTh 222Rn ompenensercs MO KOJIHYECTBY
3aperuCTPUPOBAHHBIX ab(a-yacThil Mpu pacnaae RaA.

Paznen S. OnpenesieHne KOHUEHTPALMHM YPAaHA B BOAHBIX PacTBOPax

[TpoBeneHne KOJIMYECTBEHHOIO aHAJIM3a ypaHa B BOJIHBIX pacTBOpax METOJIOM OCaKJIEHUS
€ro ruIPOOKUCHI0 AMMOHHS, a TAKXKe KOJIOPUMETPUUECKUM IEPOKCHIHO-KApOOHATHBIM METOI0M
W3 4ucna cymecTBYIOUIMX METOJOB ONPEIENICHUs YypaHa MPEUIOKEHO OrPaHUYUTHCS
doromerpuueckuM (CEKTpO(POTOMETPUYECKHM) M BECOBBIM MeTojaMH. JloCTOMHCTBaMuU
CHEKTPO(POTOMETPUIECKOTO METOJIa SIBIISICTCS, KaK WM3BECTHO, €r0 MPOCTOTa M BO3MOXKHOCTh
UCIOJIb30BaHUSI MUHUMAJIBHBIX KOJMYEeCTB ypaHa. s ynpouieHus paOoThl aHaIM3UpYyeMble
PacTBOPHI MPEIBAPUTEIHHO OCBOOOKACHBI OT MEIIAIOIINX 3JIEMEHTOB U OPTaHUYECKUX KHCIIOT.

4. O0bem y4eOHOH JUCHUIIMHBI

8 cemectp
Bujier yaeOHo# paboTsl B 3auerHbIX B akazmem.
eIMHUIIAX Jacax
OO0mast Tpy10eMKOCTb M CHUILITUHBI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
JIabopaTopusie padots! (JIP) 1,33 48
CamocrosiTesbnas padora (CP): 2,67 96
KonTtakTHas camocTosiTenbHasi pabota 167 0,2
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ’ 59,8
[ToarotoBka k 1abopaTopHbIM paboTam 1,0 36
Bua HTOroBOro KOHTpOJIst 3a4er
8 cemecTp
Bubt yuebmoii pabotsi B 3aueTHpIx | B acTponoMm.
eIMHUIIaxX Jacax
O0mas TpyA0eMKOCTb JMCIUILTHHBI 4 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 36

136



JIaboparopusie paboTs (JIP) 1,33 36
CamocrositeabHas padora (CP): 2,67 72
KonTakTHas camocTosTenpHas paboTa 0,15
1,67
CamocTosATeIbHOE H3YUYCHHE PA3ICTIOB JUCITUTLIHHBI 44,85
[ToaroToBka K J1abopaTopHBIM paboTaM 1,0 27
Bujx nTOoroBoro KOHTpoJst 3ayer

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«TexHosiorust paguopapManeBTHYECKHUX NIPENapaToB»

1. Heap aucuumiuHbl — (GopMupoBaHHE y OOYyYarOMMXCs KOMIIETCHIIMM B 00JIacTH

MMPUMCHCHUA AACPHBIX TEXHOJIOTHH B MCOULINHE.

2. B pe3yabrare wu3yYeHUsl JUCHMILUIMHBI O0Oy4Yamoluiicss MO NporpamMmme

CIIenuaJIuTeTa J0JKCH:

Obnadams CIEIYIONTUMA KOMITICTCHITUSMU .
CIIOCOOHOCTBIO OCYILECTBIISATH TEXHOJOTHUECKUI MPOIIECC B COOTBETCTBUU C PETIIAMEHTOM M
WCIIOJIb30BAaTh ~ TEXHUYECKHE CPEICTBA JUISI W3MEPEHUS  OCHOBHBIX  IapaMeTpoOB
TEXHOJIOTUYECKOTO MPOIecca, CBOWCTB Chipbst U mpoaykimu (TTK-1);
CIIOCOOHOCTBIO AHAJIM3UPOBATH TEXHOJOTHYECKUI IMPOIECC, BBIABIATH €0 HEIOCTATKU H
pa3pabaTbIBaTh MEPONPHUATHS 110 ero coBepuieHcTBoBaHMO (ITK-3);

3nams:
OCHOBHBIC MTOHSITUS U TEPMUHBI SJCPHON MEIIUIIMHBI,
OMOJIOTUYECKHE OCHOBBI SIIEPHOI MEMIIMHBI, OMOJIOTUYECKOM ICHCTBUE U3ITyUCHUS;
HEHWHBA3WBHBIC METOIbI JUATHOCTHKH;
KJIaCCU(PUKALNIO pagrodapMalleBTHUECKUX MPENapaToB;
OCHOBHBIC (dakTopsI, OTIPEICIISIOIINE oumopacrnpeaeTHue " HAKOIUICHUE
paanodapMaleBTHUECKUX MPEnapaToB B OPraHu3Me
MEXaHU3Mbl HAKOIUICHUS panodapMalleBTUYECKUX MPENapaToB B OpraHax U CUCTEMaXx;
OCHOBHBIE€ TEXHOJOTHH MOJTYYSHUS UCKYCCTBEHHBIX PaIHOHYKIHIOB;
OCHOBHBIE METO/IbI CUHTE3a paanodapMIpenaparos;
METOJIbI KOHTPOJISl Ka4eCcTBa panodapMaleBTUYECKUX MPErapaToB.

Ymemu:
IUIAHUPOBATh CUHTE3 MEYEHOT'O COSTMHEHUS C YI€TOM MaKCUMAJIBHOTO BBIXO/Ia;
omnpeAensaTh GapMaKOKHHETKY paanodapMIpenapaToB Mo XUMHUECKOMY CTPOEHUIO;
NPUMEHUTh TIOJIyYCHHBIC 3HAHWS M HAaBBIKM Ha TPAaKTUKE, NPUMEHSITh METOJIbI
BBIYHACIUTEIILHON MaTEeMaTHKH W MAaTeMaTUYCCKOW CTATHCTUKH IS PEHICHHUS KOHKPETHBIX
3ajady;
WCIONIb30BaTh JAecTBYIOUE poccuiickue "HopMbl paguanonHoi 6e3onacHoCTH" U Ipyrue
HOPMAaTHBHBIE IOKYMEHTHI B 00JIaCTH paIMallMOHHON U SiICpHON O€30MacHOCTH;

Braoems:
COBPEMEHHBIMU METOJIaMH TIOTY4YeHUs, 00paOOTKH 1 UHTEPIIPETAIIUH HAYIHOUH HWHPOpMAIIUY;
METOJaMH pacyeTa HAKOIUICHWS PAJMOHYKIHIOB B TIpOIlecCe PalbOTHI SACPHOTO pPeaKkTopa,
YCKOPUTEJIS, H30TOITHOTO TeHEepaTopa;
TEOpHEH TpPHMEHEHHs B CHHTE3e paanodapMIIpernapatoB peakiuil HyKICO(PHUIEHOTO
3aMeIIeHus, OJSPHBIX alPOTOHHBIX PACTBOPUTEIIEH, KaTaIn3aTOPOB (ha30BOro MepeHoca.

3. Kparkoe conep:kaHue A1 CHHNIHHBI

Pa3nen 1. ®usnveckne OCHOBBI 1/IEPHOM MeIUIIUHbI
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SAnepHas MenMIMHA, OCHOBHBIE MOHATHS. MeETOJ MEYeHBIX aTOMOB, NPHUMEHEHHE B
pPaTMOHYKIUIHON nuarHoctuke. [loHATHE O KOMIBIOTEPHOW TOMOrpaduu, aabTepHATUBHBIC
Meroabl Buszyanuzanuu (tepmorpadus, KT, MPT, V3U). ®ynkinuoHalbHble 1 aHATOMHUYECKHE
uccienosanus. Ilporpecc snepHon menuumsbsl B Poccun m mupe. Mcropuueckas crpaBka:
OTKPBITHE HMCKYCCTBEHHOM pPaJMOAKTUBHOCTH, YCIEXU PAJUOXHMMHUH, SBOJIIOLHUS JIETEKTOPOB
MOHU3HUPYIOLUX U3TyYEHUN.

PannoakTuBHOCTH, 3aKOH paJMOAaKTHUBHOIO pacrajga. OHEpPrus M I[POHUKAIOIIAs
CHOCOOHOCTh MOHM3HMPYIOIMX  u3dydeHud (o, B, y, snekrpoHoB BK 1 0ke-37eKTpOHOB).
SAnepHo-dusnueckre cBOMCTBA PaAUOHYKIUJIOB JUISl AEPHON MEIUIUMHBI U UX KiIaccu(UKaIUsL.
v-Kamepa, omnodoronHass smuccuonHas kommbiorepHas Ttomorpadus (ODIKT). Hoselimue
JOCTHKEHUS B TPHOOpOCTpoeHHH, MyIbTUMOgabHbIe yeTpoiictBa ODPIOKT/KT, OOOKT/MPT.
®usnyeckue ocHOBBI [IDT. Ipunuun neiictBust [I3T-ckanepa, 31eKTPOHHOE KOUTMMUPOBAHME,
paspelieHne W 4YyBCTBUTENbHOCTh. HoBeilmme  gocTikeHuss B NPUOOPOCTPOCHUH,
MysbTEMOaIbHbIE yeTpoiicTBa [IDT/KT, IIDT/MPT, BpeMsanpoieTHbIe CHCTEMBI.

Ilonyyenue HMCKYCCTBEHHBIX PAAUOHYKINIOB, SJECpPHBbIC PEAKLMH, CEYCHHUE SIEPHOMN
peakiuu, (QyHKINS BO3OYKIeHUS. SlaepHbIe peakuu ¢ 3apsKeHHBIMU YacTUIlaMy. JInHelHbIe u
HuKIn4eckue yckopurens. OOpazoBaHUE PpPaJUOHYKIMAOB MPU OONYYEHHMM B YCKOPHUTEISAX
3apsSOKCHHBIX  YacTULl. MeTUIMHCKUE IHUKJIOTPOHHBIC PATUOHYKIUABI, METOMABI MepepadoTKH
o0ydeHHBIX MuIIeHEH. MccnenoBaTenbckue siuepHble peakTopsl. Kitaccudukamys HeHTpOHOB U
3aBUCUMOCTb CEUEHHUS SIACPHBIX PEAKLMI OT 3HEPruu HEUTPOHOB. PeakTOpHbIE paguOHYKIINIbL:
OCKOJIOYHBIE M TIOJyYCHHBIC II0 pPEaKUMH paJualMoOHHOIO 3axBara HEWTpoHa. Meron
Crmnnapaa-Yanmepca. «Monu61eHOBBIH KPH3HC» H YCKOPHTEIbHBIE METOB! TTonydernus °Mo.
['enepaTtopHble PaAMOHYKIUABI Ul SACPHOM MEAULMHBI. XapaKTEPUCTUKHU «MEIULIMHCKUX)
TEHEPaTOPHBIX Map, MapaMeTpbl «uIeanbHOI» reHepaTopHod mnapel. llokaszarenun kadecTBa
renepatopa. Pacuer pagmonykmumHoro reaeparopa. OCHOBHBIE THIIEI TeHepaTopoB “*Mo/®MTc,
Cxema paboThl reHepaTopa xpomatorpaduyeckoro tumna. [lorsrue o Hadbopax (Kits). OcHOBHBIE
MEAMLIMHCKUE PAJUOHYKIMIHbIE T€HepaTopbl. AHANU3 NpoayKUuH, paauonykiauaHas (PHY) u
papuoxumuueckas (PXY) yuctora npoayKuuu.

Pa3nes 2. Buonornyeckne 0CHOBBI s1IEPHOIM MeIHIIMHBI

Bbuonornyeckoe nelcTBIE MOHU3UPYIOIINX U3TydeHUH (psIMOe U KOCBEHHOE). DHeprus,
BBIACIIIEMAass IIPM  PAaJMOAaKTHMBHOM  pacrane. Jlo3pl:  MOMIOLIEHHAs, OSKBUBAJICHTHASI,
3ppeKTHUBHAS; €AMHUIBI U3MepeHus. MouHocTh 103bl.  [IpenenbHo J0mycTUMBIE JIO3BI.
Jluneitnoe mnornomenue sHepruu (JIIID). Knaccuduxamus paguoHYKIUIOB 10 CTENEHU
panrannoHHON onacHOCTH. [IpencraBienue o puckax.

Pagnodapmmnpenapatst (PPII): opranHoTponHbie U HHAUKATOPHI epdy3un, U30TOMHO- U
Heu3oTonHoMeueHble. dusuko-xumudeckue Gopmsl paarodapmMareBTHUECKUX JIeKapCTBEHHBIX
npenapatoB (POJIIT). dapmakokuHeTnka W apMakoadHaAMHKa. MeXaHHU3MBI JIOKaTH3aIuN
POJIII. Ilonsatue o0 WHAMKATOPHBIX KosimyecTBax. TpeboBanus k POJIII. MexaHusmbl
noxkanuzauuu  POJIII. Paxrtopel, ompenenstomue Ouopacnpenenenre POJIII. OcHoBHble
¢uzuko-xummuyeckue popmsl POJIIT.

Pa3nen 3. PannodapmaneBruyeckasi Xumus

Cunte3 PDOJII: XuMHuuecKuii CHHTE3, H30TOITHBIC 0OMEH, OMOCHHTE3 U CUHTE3 B KIIMHUKE
¢ momouIbo HabopoB. DakTop BpeMeHH, paluOXUMHUUYECKUi BbIX0oa. OCHOBHBIE 3Tallbl CO3/1aHUs
HOBbIX P®JIII. Cragum pytuHHOro cunre3a. M3otomHas um HeuszoromHas merka. OducTKa
MEUEHbIX coequHeHui. Bogoponsslii mnokazatens pH. OcmoTtudeckoe JaBieHUE U
W30TOHUYHOCTb. YCTOMUMBOCTh M XPAHEHHE MEUEHBIX COEAMHEHMH. AHamu3 M KOHTPOJIb
kauectBa POJIII: ¢usndeckuit, XuMuUdeckuid U Ouosorudeckuid. (OCHOBHBIE Da3feibl
dapmakoneiinoit crateu npeanpustus (PCII). PagumonyknuaHble nmpumecd, UX HCTOUYHHUKH.
MonpHast (ynenbHas) aKTUBHOCTh. MeTOAbl OINpeAeNeHuss paJIuOXUMUYECKOM YUCTOTHI:
pPaIUOTOHKOCTOWHAsE ¥ BBICOKOA((EeKTHBHAS  KUAKOCTHas  Xpomarorpadus, razoBas
xpomarorpadusi. buonorunueckuiit KOHTPOJIb: TECTHI Ha CTepUIIbHOCTh U LAL-TecT.

Onao(oTOHHAS TUATHOCTHKA. 9MTe. PAOJIIL. Pagnonyknuael TexHenus, UX SIEPHO-
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dusnueckne cBoiictBa. O6mmit 0630p PDJIT ®™Tc. Xumudeckme cBOWCTBA TEXHEIHS:
KOMIIIEKCHI, cTereHu okucienus. dapmakokunernka®mTc- POJIII. Cxema NpUTOTOBJIEHME
muodunmzara. [Ipumeps! npuroroBiaeHus auodmm3atoB U POJIII Ha ux ocHOBe (Ha mpumepe
BBIOpaHHBIX mpemnaparoB, «Texuerpmn», «bpomesnna», ap.). PagmodpamaneBtuueckue
JNeKapcTBeHHbIE IpenapaTsl > TC 4eTBEpTOro MOKONOEHHS.

P®OJII ans [IDT. POJII pns DT, BF-POJIII. XapakTepuCTHKH SAEpHBIX peaKiuii MOTydeHus
8F Odwusmko-xummueckue cBoiicTBa  (ropa. HykieopmmmpHoe M 31eKTpOdHIBHOE
dropuposanue. IIpumepsl siekTpodunbroro cuntesa ([*8F]-dprop-JJODA, 2-[*F]prop-L-
tupo3una, OJII'). I[Ipumepsr HykineopunbHOoro cunreza (dropmmusonumazon, OIIY). Pazmen
nykneodunsHoro dgropuposanus TRACElab. 'C-P®JII. XapakTepucTuku sAaepHBIX peaKiuii
nonyuerns 'C. Baxwueiimme MC-P®JIII. Ocobennoctn cuHTesa C-POJIIL.  Drambl
npurorosienus 1C-P®II u norepu axtuBHOCTH. HOMEHKIaTypa GBICTpBIX peakimii. [Tomyuenne
metmmioauna (u3 CO2 U MeraHa), U NMPUMEHEHHE €ro B PEaKlUMSIX METUIMPOBAHUS (CHUHTE3
METHOHHMHA, XOJHMHA, TUApoKcuddenpuna u ap.). [lomyueHne MedeHbIX KapOOHOBBIX KHCIOT.
BNu 150 8 PaIMOHYKIIMIHOW TMarHOCTHKE.

4. O0beM y4eOHOH JUCHUIIIMHBI

8 cemectp
Bun yueOnoii paboTh B 3auerHsix | B akazem.
SIMHHIIAX gacax
OO0masi Tpy10eMKOCTb M CHUILTHHBI 4 144
AyauTOpHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,90 32
Camocronitesnnast padora (CP) 2,67 96
KoHTtakTHas camocTosTenbHas pabota 184 0,2
CamocTosTeNbHOE U3YYCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 65,8
Pedepar 0,83 30
Bua koutpoas: 3ader 3aver
8 cemectp
Bup y4eOHoit paboTst B 3auetHsix | B actp.
€IMHULIAX qacax
OO0masi Tpy10€eMKOCTb M CHUILITHHBI 4 108
AyIUTOPHBIE 3aAHSITHS: 1,33 36
Jlexumu (Jlek) 0,45 12
[Tpaktnueckue 3anstus (I13) 0,90 24
CamocrositesbHas padora (CP) 2,67 72
KonrtakTHas camoctosTenbHas pabora 184 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AETIO0B TUCIUIUINHBI ’ 49,35
Pedepar 0,83 22,5
Bupa xonTpoJsi: 3auer 3a4er

AHHOTanug padoyeil NPOrpaMmbl JTUCUHUIIIIMHBI
«O0pamenune ¢ PAO»
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1. leap AUCHMIVIMHBI - (OPMHUPOBAHUE Yy OOYYAIOUIMXCS KOMIIETCHIMHA B OOJIACTH
TEXHOJIOTHUH OOpalleHus ¢ paauoakTUBHbIMU oTxonaMu (PAO), oOpa3yromumucs B pe3ylbraTe
paboThI C paTUOHYKIHIAMH.

2. B pe3yabrare wu3y4YeHHs UCHUIUVIMHBI OO0y4Yyawlnuiicss mo mnporpamMmme
CIeHHATUTETA T0JIKeH:

Obaadoams cleqyOIMUMA KOMIETEHIUSIMHU:

—  CIOCOOHOCTBIO OCYILIECTBIIATH TEXHOJIOTUYECKUIN IPOIECC B COOTBETCTBUH C PETJIAMEHTOM U
UCIIOJIb30BaTh  TEXHUYECKHE CpeIcTBa Uil U3MEPEHHs OCHOBHBIX  IapaMeTpOB
TEXHOJIOTUYECKOT0 IPOLecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

—  cnocOoOHOCTHIO aHAJIM3UPOBATH TEXHOJOTMYECKHH MPOIECC, BBIBIATH €r0 HEIOCTAaTKU U
pa3pabaThIBaTh MEPONPUATHS 110 ero coBepiineHcTBoBanuio (ITK-3);

—  CIOCOOHOCTBIO IPUHHMMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C Y4eTOM OXpaHbl Tpya,
panualoHHON 0e30IaCHOCTH M OXpaHbl OKpyxatomieit cpennl (ITK-4);

— CcHnocOOHOCTBIO TMPOBOAUTH PAAMOMETPHUECKHE M JTO3UMETPUUYECKHE M3MEpPEHHS U
KOPPEKTHO 00pabaThiBaTh SKcrepuMenTanbhbie gannbie (ITK-6);

— CIocoOHOCTBhIO O0ecrmeunTh Oe30MacHOoe MpOoBeIeHHE pabdOThl C  HCIOJIb30BAHUEM
PaIMOAKTUBHBIX BEIIECTB B OTKPHITOM BHJE W OIICHHWBATH IOJIYY4aeMYIO0 /03y 3a CYET
BHEIITHET0 ¥ BHyTpeHHero oonydenus (I[1IK-7);

— TOTOBHOCTBIO HCIOJB30BaTh JICUCTBYIOIIME HOPMATHUBHBIE JOKYMEHThI B 00JacTu
panuaioHHol u saepHoi 6e3onacuoctu (ITK-8);

—  cnocoOHOCTBIO TMPEICTABIATh PE3YJIbTATHI MCCIENOBAaHUS B (OpMax OTYETOB, pedepaTos,
nyOoiMKanuid U myOaMYHBIX O0OCYXIEHUH, CIOCOOHOCTHIO (HOPMYTHpPOBATh MPAKTUYECKUE
PEKOMEH/IAIMH 10 UCIIOJIb30BAHUIO PE3yIIbTATOB Hay4YHbIX HccienoBanuii (ITK-12)

— CImocoOHOCThIO K 0e30macHOMy — MPOBENEHHI0,  KOHTPOIIO,  pa3paboTke U
YCOBEPIICHCTBOBAHUIO ~ TEXHOJOTHYECKUX TMPOIECCOB IMOATOTOBKM U  pereHepaIiu
TEIUIOHOCUTENEH  SIIEPHBIX ~ DHEPreTUYECKUX  YCTAHOBOK  PA3IMYHOrO  THIIA,
00ECTIeUNBAOIIUMI HAJACKHYI0O M JOJTOBPEMEHHYIO 3aIllUTy OKPYKAIOUIeW Cpeabl OT
BozaeiictBus paguanuu (IICK 3.1);

— CHoCOOHOCTBIO Pa3pabaThIBaTh Ha ATOMHBIX 3JIEKTPOCTAHLMAX MEPONPUATHUS MO 3alluTe
OKpYJKaromiel cpeibl OT PaJMOHYKIHMIOB W OLEHHBATH J030BYIO HArpy3Ky Ha pa3lIndHbIC
rpynmsl Hacenenus (IICK 3.2).

3nams:

—  TEXHOJIOTUM HUMMOOWIIN3AIIMU U MAaTPUYHBIE MaTepHalIbl 1Jisl BKIroueHust PAO;

— NpUHIUIBI Oe30macHOro XxpaHeHus u 3axoporenus PAO.

Ymemn:

— KIacCU(pUIMPOBATH PATUOAKTUBHBIC OTXO/IBI;

000CHOBBIBaTh BBIOOP TexHONIOrHMH 00padoTku PAO.

Braoemy:

— METOJIaMH OIICHKH PUCKa M OTpeeeHUsI Mep Mo o0ecreueHno 6e30macHOCTH EpepadOTKH
u 3axoponenus PAO.

3. Kpartkoe cogep:kanue IuCHHITUHBI

Beenenue

3azayu IUCLUUIUIMHBI U €€ MECTO B IOATOTOBKE CIIENUAIUCTOB. [ToHsITHE «paarOaKTHBHbIE
orxonap» (PAO). Llens u nmpuHLHUIIBI OOpalieHus ¢ paAMOaKTUBHBIMU OTXo/aMu. OpraHu3anus
obpamienus ¢ PAO. OTBeTCTBEHHOCTh roCyJapCTBa U 00S3aHHOCTH PA3IMUHBIX OpraHU3alu.

Paspnen 1. PaainoakTuBHBIE 0TXOABI

OcCHOBHbBIE MPUHLMIIBI U CTAUM OOpAIIEeHUsl ¢ paJMOAKTUBHBIMHU OTXOAaMU. McTOUHUKH
paZMoaKkTUBHBIX O0TX0A0B. Kraccudukanus paguoakTUBHBIX OTXOJOB. XHMHUYECKUH U
panIMOHYKIIMIHBINA cocTaB 0TX0/10B. COop U nepBuyHast xapakrepuctiuka PAO.
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Pa3zgea 2. TexHnosiorun o0padoTKN pagM0aKTUBHBIX 0TXO0/10B

dakTopel, BIMSIONIME Ha BBIOOp TexHoMoruu obOpameHuss ¢ PAO. MwuHumm3zamms
PaAMOAKTUBHBIX  OTXOAOB. OuuCTKa W KOHUEHTPUPOBAHHME HU3KOAaKTUBHBIX JKPO
Mexanuueckass oopaborka TPO. Tepmuueckne u TepMOXMMHUYECKHE TEXHOJIOTUH OOPaOOTKU
PAO.

Pa3nes 3. Texnosiorun koHaAnunoHuposanusi PAO

Bxmouenne PAO B 1emeHT. BxitoueHue OTX0I0OB B OUTyMBI M ITOJMMEPHI.
OctexnoBbiBanue PAO. [lpunnuns! BkmoueHuss BAO B kepamumueckue matpuubl. Kpurepuun
BbIOOpA TEXHOJIOTUH UMMOOMIM3ALMN PAJMOaKTUBHBIX OTXO/IOB.

Pa3nen 4. O0paienue ¢ OpraHMn4YeCKUMH PAIHOAKTHBHBIMHU O0TX01aMHU

OO0pa3oBaHre W XapaKTEPUCTHUKH OPTaHMYECKHX OTX0M0B. OCOOCHHOCTH OOpaIleHUs C
OpraHrueckuMu oTxoaamMu. OOpaboTka OpraHMYECKHX OTXOJOB. TeXHOJOruu mnepepaboTKu
HEKOTOPBIX OPraHUYECKUX MAaTEPHUAJIOB, UCIIOJIb3YEMbIX B aTOMHOM SHEPIETHKE.

Pa3nes 5. TexH0JI0THM OYMCTKH ra3000pa3HbIX PaJil0aKTUBHBIX BHIOPOCOB

Opranuzanys BEHTWISIMOHHONW CHUCTEMBlI M €€ OCHOBHBIE 3agaud. VICTOUHMKH U
XapaKTepUCTHKa razoo0pa3HbiXx BbIOpocoB Ha ADC. OuubTpylolue anmnaparbl CHCTEM
razoouncTtku. Cxembl ounctku Bo3ayxa Ha ADC ¢ peakropom BBOP.

Pa3nen 6. O6paienue ¢ paJuOHYKJIHIHBIMA UCTOYHUKAMU

XapakTepuCTUKU U OO0JIACTb NPUMEHEHUS OCHOBHBIX PaJUOHYKIMIHBIX HCTOYHHKOB
MOHU3UpYIomIero uanydeHus. Ummoommzamus orpadorasmux PHU B 6eron u metamt. O0mas
CX€Ma ITOArOTOBKH K IOJITOBPEMEHHOMY XPaHEHHUIO.

Paszgea 7. loarocpounoe xpanenue u 3axoponesue PAO
[Tpunuuns! 6e30nmacHOCTH XpaHeHus 0TX0/10B. CriocoOb! 3axopoHeHus: PAO.
3akiaro4eHue.

@enepanbHas 1eneBas nporpamma  «OOecrieyeHue SAEPHOM U paMALlMOHHOM
6e3omacHocty B 2008 r. u Ha nepuox no 2015 r.» — ®UII APb. ®enepanbublii 3akoH «O0
oOpalleHnH C paJUOaKTUBHBIMU OTXOJaMH M O BHECEHWUM M3MEHEHUHl B OT/eNbHbIC
3aKOHOJATeNbHbIe akThl Poccuiickoit @eneparmu» Ne 190-d3 or 11.06.2011. Cosznanue B
Poccuiickoii @enepanuu Equnoiil rocynapcrenHoit cucrtemsl oopamenus ¢ PAO (EI'C PAO).

4. O6beM yueOHOI TUCIUIIHHBI

10 cemectp
Bun yuebHoit paboTbl B sauernix | B akazem.
CAMHHUIAax Jacax
OO0mas Tpy10eMKOCTb JMCIUILTHHBI 4 144
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHA: 1,33 48
Jlexmuu (JIek) 0,44 16
[Tpaktryeckue 3anstus (I13) 0,89 32
Camocrositesbaas padora (CP): 1,67 60
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20
CamMoCTOSTENPHOE U3YUYECHUE PA3IENIOB JUCIIUILTMHBI 1,11 40
Buabl koHTpoOJIA:
JK3aMeH 1 36
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KoHnTtakTHas paboTta —pomMexyTodHas aTTeCTaIus ) 0,4
[ToaroToBka K sK3aMeHy 35,6
Bua uToroBoro KOHTpoOJIA IK3aMeH

10 cemectp

Bun yae6HO# paboThI B saveramix | B acTporom.

CAMHUIAX Jacax

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 4 108

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHA: 1,33 36

Jlexuuu (Jlek) 0,44 12

[Tpaktuyeckue 3ansatus (I13) 0,89 24

CamocrositesbHas padora (CP): 1,67 45

[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15

CamocrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,11 30

Buabl KOHTpoOJIS:

JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTeCTalus 0,3
[TonroroBka K 3K3aMEHY ! 26,7

Buj uTOroBOro KOHTpOJIS: JK3aMeH

AHHOTanuA padoyeil NporpaMMspl JUCHUIJIMHBI
«IIpoexTHpOBaHUEe PAMOXUMHYECKUX ITPOU3BOICTB»

1. Heap QUCHMIIMHBI - GOPMHUPOBAHUE y OOYYAIONIMXCS TEOPETHUYECKUX 3HAHUU W
NPaKTUYECKMX HABBIKOB B  00JACTH MPOCKTHPOBAHUS  YCTAaHOBOK  PaTUOXHMMHUYCCKHX
TIPOM3BOJICTB M YIIPABJICHUS CIIOKHBIMU TEXHOJIOTHYSCKHUMHU TIPOIIECCAMH.

2. B pe3yabTtare wu3ydyeHus [IUCHUIJIMHBI OOy4yamomuiicss 10 TMporpamme
CIeNHATUTETA 0JIKEH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

— CIIOCOOHOCTBIO  YIPaBIATh  JICUCTBYIOIIMMH  TEXHOJOTHYCCKUMH  TIPOICCCAMHU,
00eCIIeYNBAIOIIUMHE BBITYCK MPOJIYKIIMU, OTBEYANOIIEH TPEOOBAaHUSIM CTAaHAAPTOB U PHIHKA
(TIK-15);

—  CIIOCOOHOCTBIO K IPOBEJCHUIO aHAM3a TEXHWYCCKHX 33JaHUi Ha NPOSKTUPOBAHWE W
MPOEKTOB C YYETOM CYIIECTBYIOIIETO MEXKIYHAPOAHOTO W HAIMOHATBHOTO SIIEPHOTO
3akonoatenscra (ITK-18);

—  CIOCOOHOCTBIO K IMPOBEICHUIO MMATCHTHBIX UCCIICIOBAHMH C IEJIbI0 00SCTICUeHUs MTaTCHTHON
YHCTOTHI HOBBIX NMPOEKTHBIX pemeHuid (ITK-19);

—  CIOCOOHOCTBIO K pa3pabO0TKe HOBBIX TEXHOJOTMYECKHMX CXEM Ha OCHOBE pe3yJIbTaTOB
Hay4JHO-HccineaoBarenbekux padot (ITK-20);

—  CIIOCOOHOCTBIO HCIIOJIB30BAaTh CPEJICTBA ABTOMATH3AIMHM IIPH IMOATOTOBKE IPOCKTHOU
nokymenraruu (ITK-21);
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— CImocOOHOCThIO K 0e30macHOMy — MPOBENCHHI0,  KOHTPONIO,  pa3paboTke U
YCOBEPIICHCTBOBAHUIO  TEXHOJIOTMUYECKUX TMPOIECCOB TOATOTOBKM M pEreHeparuu
TEIUIOHOCUTENEH  SIIEPHBIX ~ DHEPreTUYECKUX  YCTAHOBOK  PA3IMYHOrO  THIIA,
00eCNeUNBAOIIMMYA HAJACKHYIO M JIOJTOBPEMEHHYIO 3alllUTy OKPYKAIMIEH cpeapl OT
BozaeiictBus paguanun (IICK 3.1);

— CIOCOOHOCTBIO pa3padaThiBaTh Ha ATOMHBIX 3JIEKTPOCTAHIMSAX MEPOIPHITHS IO 3alIuTe
OKpYKaroIel Cpelbl OT PaJHOHYKIHIOB M OIEHUBAThH J030BYIO HATPY3Ky Ha Pa3IMYHBIC
rpynmbl Hacenenus (IICK 3.2).

3namy:

—  OCHOBHBIC IPHHIIUIIBI POCKTHPOBAHUS PATUOXUMUYECCKUX TPOU3BOICTB;

— CHCTEMbl W METOJbl MPOSKTUPOBAHMUS TEXHOJOTHMUYECKUX TMPOIECCOB M PEKUMOB
IIPOU3BO/JICTBA;

— Ha3HAueHUE, MPUHIUN JEHCTBUS M  YCTPOMCTBO  XHMHUYECKOrO  OOOpYyIOBaHUS
HEOPTaHMYECKUX MPOU3BOJICTB.

Ymems:

— BBINOJHATH aHAJIU3 pabOThI ACWCTBYIOIIETO 00OPYI0BAaHUS U BHIOMPATH MyTH MOAEPHU3ALINN
¥ COBEPIICHCTBOBAHUS 000PYI0BaHUS;

— BBITNOJHATH PacyeThl OMOJIOTHYECKOMN 3alUThl OT MOHU3UPYIOIIETO M3IYUYCHHS aIllapaToB U
BbIOMpATh CIIOCOOBI 3aIIUTHI OT KOPPO3HH;

— paboTarh C HOPMATHBHO-TCXHUYECCKHUMH JOKYMEHTAMH W BBIOUPATH OOOpYyIOBaHUE B
COOTBETCTBYIOIIMX KATAJIOTaX M CIIPAaBOYHHUKAX.

Braoems:

— METOJAMH ONPEICICHHUS ONTHUMAIBHBIX W PAMOHAIBHBIX TEXHOJOTHYECKHX PEKUMOB
paboTsl 060pyAOBaHNUS;

— MeTOJaMH KOHCTPYKTHBHOIO pacyeTa 000pyJ0BaHHUs.

3. Kpartkoe coaep:kanue THCIHIIAHBI

Paznesn 1. OcHoOBHble CcTaguM TNPOEKTHPOBAHUS PAAMOXHUMUYECKHX HPOU3BOACTB H
o0opynoBaHus

[IpoexTnpoBanue  Kak  BHJ  HMHKEHEPHOM  JeATenbHOCTH.  IIpoekTHO-cmeTHas
JOKyMeHTaIus. TeXHUKO-3KOHOMUYECKOe 000CHOBaHHE MIPOCKTA.

OcHOBHBIE CTaAUM MPOEKTUPOBAHMS PAJIUOXUMUYECKUX IMPOU3BOJCTB U 00OpPYHAOBaHUS.
Bupl KOHCTpYKTOPCKUX TOKYMeHTOB. O003HaueHHe U3/1eNUi U KOHCTPYKTOPCKUX TOKYMEHTOB.
CopepxaHue pa3JesioB UCXOAHBIX JaHHBIX JUJISl MPOEKTUPOBAHUS IIPOU3BOICTBA.

Paznes 2. Bei0op u pa3padoTka TEXHOJOTH4eCKOH CXeMbl IPOU3BOACTBA
O6mme monoxenus. IlocmenoBaTenbHOCTh Pa3pabOTKH  TEXHOJIOTHYECKOM  CXEMBI.
[TpunnMnuanpHas TEXHOJIOTHYECKas cxeMa. Pa3mernienrne TeXHOIOTHUeCKOTo 000pyI0BaHUSI.

Paznen 3. Dcku3Hasi KOHCTPYKTHBHAsSI pa3padoTKa OCHOBHON XMMHYECKOH annapaTypbl
OOume mnosoxxeHus. PeakTophl, KOJIOHHOE OOOpYyJIOBaHUE, M€Y, TEIIOOOMEHHOe
ob0opynoBanue. OCOOEHHOCTH 3CKU3HOTO KOHCTPYHPOBAHUS Pa3IMUHBIX IPYII alllapaToB.

Pa3nea 4. I'paduueckoe npeacrasiieHne pAIHOXUMHUYECKOH YCTAHOBKH
O6mme monoxenusa. biok-cxema mporecca. (OCHOBHas TEXHOJIOTMUYECKas CxeMma
TpyOOIPOBOJIOB U BCTPOESHHBIX MPHOOPOB.

Paszgea S. I'padpuyeckue CMMBOJIBI TEXHOJIOTHYECKUX YCTAHOBOK
Boiaepkku 13 akTyallbHOM HOPMAaTUBHOW JTOKYMEHTAIMU U TOCYJAapCTBEHHBIX CTAH/IAPTOB,
HCIIOJIB3YCMBIX IIPU MTPOCKTUPOBAHUU PATUOXUMHUYCCKUX ITPOU3BOACTB.

Pa3nea 3. KypcoBoii npoexr.
Brmonaenne KYPCOBOI'O IMPOCKTA IO MHAWBUAYAJIbHOMY 3a1aHUIO..
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4. O0beM yueOHO# JUCUUIIJIMHBI

10 cemecTp
Buibl yueOHOM paboThI B 3aueTHBIX B akazgem.

eAMHUIIAX qacax
O0mas Tpy10eMKOCTb JMCIUILTHHBI 4 144
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaxtrueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,67 96
KoHTtakTHas camocTosTenbHas pabota 167 0,4
BrinorHeHHE KypcoBOTo MpOEKTa ’ 59,4
CamocTosITeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUIUIMHBI 1,0 36
Buabl KoHTpOJIA:
3avyer + +
KypcoBoii npoekT (3a4eT € OLEHKOMH) + +

10 cemectp
Bubl yueOHON paboTsl B 3auetnbix | B actporom.

eIMHULIAX yacax
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4 108
KonrakTHasi pa6oTa — ayTIuTOPHbIE 3aHSITHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
KonTtakTHas camocrosiTenbHas paboTa 167 0,3
BrinosiHEHNE KypcOBOIro MPOEKTa ' 44,7
CamocTosiTeIbHOEC U3YUE€HHE Pa3/IeTIOB TUCITUILIMHBI 1,0 27
Buabl KOHTpOJIA:
3auer + +
KypcoBoii mpoekT — 3a4eT ¢ OleHKOMH + +

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI
«DJIeKTUBHBbIE TUCHUILIUHBI N0 (PU3HUYECKOI KYJbTYpe U CIOPTY»

1. Heap AMcOMIUIMHBI — COCTOUT B (OPMUPOBAHUN (PU3NYECKON KYJIBTYphI JMUYHOCTH U
CHOCOOHOCTH HAIPaBJIEHHOT'O MCIIOJIb30BAaHUS Pa3HOOOPa3HBIX CPEACTB (PU3NYECKON KYIbTYpPbI
U CIIOpTa, TYpU3Ma JIJISl COXPAHEHUS U YKPEIUIEHHsI 3I0POBBS, CUXO(DU3NUECKON MOATOTOBKH U
CaMONOJTOTOBKU K OyayIied mpodecCHOHaIbHON AEATeNbHOCTH, OJIYYeHUH HaBbIKa B OJHOM
U3 BHIOPAHHBIX BUOB CIOPTA.

2. B pe3yabtrare Wu3y4YeHHs] TUCHUILUIMHBI oOydawmmiics 1Mo mporpaMmme
CHEeINAIUTETA I0JIKEH:
Obaadamse CleNyOIMUMA KOMIETSHITHSIMHE:
— CIOCOOHOCTHEO K CaMOPa3BUTHIO, TOBBIINICHUIO CBOCH KBaIM(UKAIIMA U MaCTEPCTBa,
CIIOCOOHOCTBIO CaMOCTOATEIBHO IMPUMCHATE MCTOJbI W CPEACTBA ITO3HAHUA, O6y‘IeHI/I$[ )51
CAMOKOHTPOJISL JIIsl TPUOOPETEHHsI HOBBIX 3HAHUH M yMEHHMH B 0OJAacTHM TEXHUKU U
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TEXHOJIOTUM, MAaTEMaTUKH, €CTECTBEHHBIX, I'YMAaHUTApHbBIX, COLMAIBHBIX U IKOHOMHUYECKUX
HayK, B TOM YHCIIE B HOBBIX OOJIACTSX, HEMOCPEACTBEHHO HE CBS3aHHBIX €O cdepoit
npodeCCUOHATBHON ~ JESTETbHOCTH, Pa3BUTUS  COLMAIBHBIX U MNPO(ecCHOHATBHBIX
xomrieteniuii (OK-10);

— CIOCOOHOCTBIO MCHOJIB30BaTh METOMBI M CPENCTBA (DU3UUECKON KYJABTYPHI IJISI YKPETUICHHS
3JI0POBBS U JOCTHIKEHUS JOJDKHOTO YPOBHSI TIOJHOLIEHHOM COIMAIbHON U MPOECCHOHATBHON
nesrensHocTr (OK-14).

—  CIOCOOHOCTRIO K OpraHu3anuu pabotsl mogurHeHHbIX (TTK-13).

3uamo:

— Hay4YHO-TIPAKTUYECKUE OCHOBBI (PU3NYECKON KYJIbTYpHI U CIIOPTA;

— BIMSHHE O3/I0POBUTENBHBIX CHUCTEM (DM3UYECKOTO BOCIMTAHUS HA YKPEIJICHHWE 37I0POBbS,
npodMIaKTUKY MPO(HecCHOHAIBHBIX 3a00JIEBaHUI U BPEIHBIX MTPUBHIYEK;

— crocoObl KOHTPOJIS U OLIEHKH (PU3UYECKOTO pa3BUTHUS U (PU3UUYECKON MOATOTOBICHHOCTH;

— T@paBWiIa U CIOCOObI IUIAHUPOBAHWS HWHIMBUAYAJIBHBIX 3aHITUN Ppa3IMYHON IIeNIeBOU
HaIlpaBJIEHHOCTH;

— cnoprusHble Tpaguuu MXTHU-PXTY um. [I.11. Menaeneesa.

Ymemn:

— BBINOJHATh WHAMBHIYaJbHO TOAOOpAaHHBIE KOMIUIEKCHI IO (DU3MUECKOW KyIbType u
pa3IMYHBIM BUAAM CIOPTA;

— OCYIIECTBISITh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETr0 OpraHu3Ma M coOJII0/IaTh IpaBUiia
TUTUEHbI U TEXHUKH 0€30I1aCHOCTH;

— OCYHIECTBISTH TBOPUECKOE COTPYIHUYECTBO B KOJUICKTHBHBIX (popMax 3aHATHIA (HU3HUECKON
KYJIbTYpPOI ¥ CLIOPTOM;

—  BBINOJHATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Braoemw:

— CpeacTBaMHM M METOAAMH YKPEIUICHWS WHIMBHIYaJIbHOTO 3JI0POBBS, (PH3HUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JOJDKHBIM ypOBHEM (U3MUYECKOH MOArOTOBIEHHOCTH, HEOOXOIUMBIM [IJIsl Ka4yeCTBEHHOIO
yCBOEHUS NPO(EeCcCHOHANBHBIX YMEHUN M HaBBIKOB B Iporecce oOydeHus B By3e, s
obecrieueHusT TIOJHOIEHHON COIHMAIbHOW M MPO(EeCCHOHATBHOW JAESITENIBHOCTH TOCTE
OKOHYaHHUs y4eOHOTrO 3aBEICHNUS;

— TEXHUYECKUMH U TAKTUYECKUMHU HABBIKAMH B OJTHOM M3 BHJIOB CIIOPTA;

— UCHONB30BaTh TNPUOOpPETEHHbIE 3HAHUS WU YMEHUS B TMPAKTUYECKON JEesATENbHOCTH U
MMOBCETHEBHOW KU3HU.

3. KpaTkoe coep:kaHue M CHUIIHHBI

[IpenycMOTpeHbI TpaKTHYECKHWE 3aHATHS OOYYaloImEerocs B  CICHUAINTETE TI0
mucuuiuinie «@uszuyeckan Kyavmypa u cnopm (31eKmuenvie oucyunaunst)» B oobeme 196
akaj. yacoB / 147 acTp. 4acoB B T€UE€HUE YeThIpex cemecTpoB (mo 32 akan. 4. B 1 u 4 cem., no
66 yac. Bo 2 u 3 cemecTpax), a TAK)Ke caMOCTOsATeNIbHAs paboTa B o0beme 132 akaa. gacoB / 99
acTp. 4acoB B TEUCHHE YETHIPEX CEMECTPOB.

KoHTponb ycmeBaeMOCTH CTYACHTOB BEAETCS IO TMPHUHATOM B  YHHUBEPCHUTETE
PEHUTHHIOBOM CUCTEME.

C uenpio ompeneneHus: TPYyHIbl 30pOBbs OOy4aroImuMXcs, B Hadajge y4yeOHOro roja
kKadeapa (U3NIECKOTO BOCIUTAHHS KOHTPOJMPYET IPOXOXKICHUE CTYACHTAMH BpadyeOHOTO
KOHTPOJISl, NPUHUMAas MEIUIMHCKHE 3aKIIOUeHHs O TpYIIe 370pOBbS JJS 3aHATHH 1O
(bu3MUecKoil KynbType W CIIOPTY W3 TOPOJCKUX IMOJMKIMHHUK TI0 MECTY JKUTEIhCTBA CTYIIEHTA,
['TI Ne 219, MeAMUMHCKMX IIEHTPOB, HMEIOMIMX JIMIIEH3UI0 Ha NPaBO MPEJOCTaBICHUS
MEIUIIUTHCKUX YCITYT.

ITo pe3ynbraTaM MEIUIIMHCKOI'O OCMOTpPa MPOUCXOAMUT pACHpeeNieHHE CTYIEHTOB II0
y49€OHBIM OT/ICTICHUSIM.
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B ocnosnoe otnenenue pacnpenenstorcs CTyJeHThl, HA OCHOBAaHUU JaHHBIX BpaueOHOTO
KOHTPOJISl, UMEIOIINE OCHOBHYIO MJIM MOJTOTOBUTEIbHYIO TPYIITY 30POBbS.

CryneHTsl, TOJYYUBIIME CHEIUAIBHYI0 MEIUIMHCKYI0 rpynny «A» wunu  «by,
pacrpenieNiIloTcs. B cneyuanvbHoe Mmeouyunckoe OTAenAeHue. Jlid yKa3aHHOW KaTeropuH
CTYJEHTOB pa3paboTaHa OTAeIbHas Mporpamma.

B cnopmuénoe otnenenune 3a4ucisiOTCA CTYIEHThI, UMEIOLIME CIIOPTUBHBIE pa3psiibl WK
XOpoIyl0 (PHU3NYECKYI0 MOATOTOBKY, IO3BOJSIONIYI0 UM OBITh 3a4HCICHHBIM B COOpHbIE
KOMaHJIbl YHUBEPCUTETA MO PA3IMYHBIM BHUAAM cropTa (MEIUIMHCKas TpyIa 3J0pOBbs —
OCHOBHAs WJIH MOATOTOBUTENIbHAS).

Ne Pazngen mucumimHel Bcero, KP Cp
/o aKajeM. 4.
1.| Pazgen 1. OcHOBBI OCTPOEHUS 150 80 70
0310POBHUTEJILHON TPEHUPOBKH
1.1} O3n0poBuTENBHAS HAIIPABIEHHOCTD — KaK 12 8 4
BOKHEUIIINN MMPUHITUATI CUCTEMBI (PU3HUECKOTO
BOCITUTAHHMS
1.2] OcHOBBI IOCTPOCHUS 03/I0POBUTEIHLHOMN 62 32 30
TPCHUPOBKHU
1.3] ®u3KynbTYpHO-03/10POBUTEIbHBIC METOIUKU U 48 28 20
CHUCTEMBI
1.4] Ouenka coCTOSIHHS 3J0POBbS 28 12 16
2 | Pa3zgen 2. /IBuraTejibHbIe BO3MOKHOCTH 153 108 45

YyeJIOBEKA — BOCIUTaHNe (PU3HIecKuX
kauecTB. BOCKI'TO

2.1] TlosiBnenue u BHeApeHue kommiekca 'TO 6 3 3

2.2| Bociutanue GU3MYECKUX KAYECTB 53 35 18
00yJaromuxcst

2.3] TIpodeccronanbHO-IpUKIIaHAS (PU3HUYECKas 45 35 10
MTOJITOTOBKA

2.4) TToaBM>XHOCTE IBUTATEILHOIO HABBIKA. 49 35 14
B3anMocBsI3b U3HYECKUX KAYeCTB

3 | Pazaen 3. MeTroauka opranu3anuu u 25 8 17

NMPOBEJACHUS CIIOPTUBHBIX COPEBHOBAHUM U
(u3KYIbTYPHO-MACCOBBIX MEPONPUATHI.
JTHKA (U3MYECKOIl KYJbTYPbI M CIIOPTA

3.1] XapakTepuCcTHKa CHOPTUBHBIX COPEBHOBAHHUM U 5 2 3
(bU3KYIBTYPHO-MACCOBBIX MEPOIIPHUATHI
3.2] Opranu3zaiusi ClIOPTUBHBIX MEPOIPHUSITHHA 8 2 6
3.3| HpaBcTBeHHbIE OTHOILIEHHSI B CIOPTE 6 2 4
3.4] IlpodunaxTrka HapyIIEHUH CTIOPTHBHOMN STHKH. 6 2 4
BAJIA
UTOro 328 196 132
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4. O0beM y4eOHOH JUCHUINIMHBI

B Cemectp
Bun yaeOHO# paboThI aKageM. 1 2 2 4
yacax
OO0m1as TpyA0€MKOCTh JUCITUIUTHHBI 110 328 56 92 90 90
y4eOHOMY IIaHY
KonrakTHasi pabGoTa — ayJuTOPHbIE 196 32 66 66 32
3aHATHS
[TpakTueckue 3arstus (I13) 196 32 66 66 32
CamocrositesibHas padora (CP) 132 24 26 24 58
KoHTakTHas camocTosTenbHas paboTa 66 12 13 12 29
CamocTosiTeTbHOE U3YUYEHHUE Pa3/IesioB 66 12 13 12 29
JUCITUTLIAHBI
By HTOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
B acrpon Cemectp

Bun yuebnoit pabothl qacax 1 2 3 4
OO6miast TpyI0eMKOCTh TUCIMIUIMHBI 110 246 42 69 67,5 67,5
y4eOHOMY IUIaHy
KonrakTHas padora — ayiuTopHbIe 147 24 49,5 49,5 24
3aHATHA
[IpaxTuueckue 3ansatus (I113) 147 24 49,5 49,5 24
CamocrositesbHas padora (CP) 99 18 19,5 18 43,5
KonTakTHas camocrositensHas paboTa 49,5 9 9,75 9 21,75
CamocrosiTenbHOE U3yUE€HHE Pa3/IeoB 495 9 9,75 9 21,75
JUCITUTLINHBI
Buja nToroBoro KOHTpoOJIs: 3a4er 3ayer 3a4er 3a4er 3a4er

4.4.3 IlucuMniInHbl BAPHATUBHOM YAaCTH (IMCHUILIMHBI 110 BLIOOPY)

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«BBenenne B pu3NKy B TEXHOJIOTHM MATEPUAJIOB COBPEMEHHOI IHEPreTUKMN»

1. Heap (McHUNIMHBI - TPUOOpeTeHHe CTYAeHTAMHU 3HAHMI 110 OCHOBHBIM pa3jiesiam
(pM3MKH ¥ YMEHHIO NIPUMEHSTh UX B IPYTHX €CTeCTBEHHOHAYYHBIX TUCHHUIINHAX.

2. B pe3yabraTe wu3y4YeHUs IUCHHMILUIMHBI OOY4YalOIMiiCi 1O mMporpamMme
CIEeLHAJIUTETA J0JIZKeH:

Obnadams CIeNyOUTUMA KOMIIETCHITUSIMU
— CIIOCOOHOCTBIO HCIIOJIb30BATh MAaTeMAaTUYECKUE, €CTECTBEHHOHAYYHbIE M WH)KEHEpHbBIE

3HAHMS IS PELICHUs 3a1a4 cBoel npodeccronanbHoi aestenbroctu (OITK-1).

3namo:
—  CYIIHOCTh (U3UYECKUX 3aKOHOB MEXaHHUKH, MOJIEKYISIPHON (U3UKHU U TEPMOAUHAMHUKHY;
—  MPUHUUIBI perieHus: GU3NYECKuX 3a/1ay;
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Ymemn:
— TPUMEHSATH TNPUOOPETCHHBIE B Tpoliecce OOydYeHWs 3HAHUSA TPU HM3YUYCHHH JPYTUX
JUCITUTIINH €CTECTBEHHOHAYYHOTO U OOIIETEXHUYECKOTO ITUKIIA;
Bnaoemy:
—  METOAMKOW penieHus (PU3MUecKux 3a7ad B paMKaxX M3y4aeMoro Kypca.

3. KpaTkoe coep:kaHue M CHUTLIHHBI

Pa3zgen 1. OcHOBBLI MEeXaHUKH

Kunematuka touku. Mexanuueckoe aBukeHue. Tpaekropus. [lyre nepemernieHue.
Ckopocte U yckopeHue. OTHOCUTENBHOCTh JABWKEHUSA. THIIBI JABUKEHUS B KHUHEMATHKE.
PaBHOMepHOEe H paBHONEpeMeHHOE JBMXeHHE. [paduueckoe MpeaCTaBICHHE IBHKEHHE.
CBoOonHoe mnaneHue Tten. PaBHOMepHOe IBMKEHHE MO OKpPY>KHOCTH. OCHOBBI JUHAMHKHU.
IlepBbiii 3akoH HproroHa. MuHepumanbHble cuCTeMBl OTcuera. [IpHMHIMI OTHOCUTEIBHOCTH
lNanunes. Macca. Cuwia. Bropoit 3akoH HprloTona. YcinoBus paBHOBECHS Tell. 3aKOHBI
COXpaHEeHHs B MexaHHKe. MIMIynbe Tena. 3akoH coXxpaHeHus: UMITyibca. Mexanudeckas padora.
MomHocte. MexaHnueckass 53Heprusi Tejna. 3aKOH COXPAaHEHUsS DJHEPrud B MEXAHHKE.
Mexanudeckue KosnebaHus W BONHBL. ['apmMoHndeckne konebanus. MaTeMaTHUECKUH MasTHHK.
[Mpyxunuslii  MasTHUK. [IpeBpaieHue dSHepruM TMNpPU  TAapPMOHUYECKUX  KOJICOAHHSIX.
PacnpocTpanenne MexaHM4eCKUX BOJIH B yIpyrux cpenax. [lonepednsie U Mpo10sIbHbIE BOIHBI.
Paspnen 2. Moaekyasipaas ¢gusuka

OcHOBHBbIE TIOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKONW Teopun. ATOMHasl runore3a. Macca
u pasmep Mozekysl. Ywucino Aporaapo. MneanbHblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYeCKOW Teopuu. AOCONIOTHAs TemmepaTypHas IlIKaja. YpaBHEHHE COCTOSHUS
uaeansHoro rasza. M3orepmudeckuii, H30XopHBIA U M300apHbIA mporecchl. CMech HI€aTbHBIX
razoB. [lomarme o da3zoBeix mepexonmax. B3auMHbIe mpeBpamieHHUs] >KUAKOCTEH H Ta30B.
Hcnapenne u konaeHcanus. HacplllleHHbI ¥ HEHACBIEHHbIA mapbl. KuneHue >XUIKOCTH.
BnaxnocTs Bo3ayxa.
Pazgen 3. OCHOBBI TEPMOAMHAMUKH.
IlepBoe Hayano TepMoauHamMuku. BHyTpeHHss sHeprus. KonmndecTtBo temiorsl. TermtoemMkocTs
BemiecTBa. Pabora B TepmoauHamuke. [lepBoe Hauasno TepmoauHaMuku. W ero npuMeHeHHe K
pa3uuYHBIM  TIporieccaM.  AjuabaTHBIM  Tpoliecc. BTopoe Hauaio  TepMOIMHAMUKH.
Heob6paTtumocTts nporeccoB B npupoae. [loHsTre o BTopoMm Haudane TepMOJUHAMUKU. [IpuHIMD
JnevicTBus TeraoBeIX apurateneit. KII] TeroBeix asurarencii. UaeanbHas TerioBas MallvHa.

4. O0beM y4eOHOH JUCHUIINHBI

Bun yae6Ho# paboThl Cemecrp 1
3E Axkan. 4. | Actp. u.

OO011ast TpyA0€MKOCTh AUCIUILIMHBI 2 12 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,9 32 24
Jlexuun 0,45 16 12
[TpakTrueckue 3austus (I113) 0,45 16 12
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTeJibHAasi pa6oTa 1,1 40 30
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
CaMocTosATeIbHOE U3YUYCHHE PA3ACTIOB IUCIIUTUTHHBI 11 39,8 29,85
Buabl KOHTpOJIA: 3auer
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AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIIMHBI
«BBegeHne B MaTepuaioBe/leHHe B TEXHOJIOTHM MATEePHAJIOB COBPEMEHHOM IHEPreTUKI

1. Hesm JMCHUIUIMHBI - O3HAKOMIIEHHE CTYIEHTOB C BBIOOPOM MaTepHajioB
000py/I0BaHUs U KOHCTPYKIUN XMMHUKO-TEXHOJIOTHUECKUX MPOIECCOB, CBA3aHHBIX, B YACTHOCTH,
C TEXHOJIOTHSIMH Da3JIeJIeHUs] W30TONOB M NPUMEHEHHUS IMOCIEIHUX B OOJIACTH TEXHHKH M
TEXHOJIOTMHM, E€CTECTBEHHBIX HAyK W MEAUILMHBI; MoixydeHue HuHbopManuu o (undeckoin
CYLIHOCTU SIBJIEHUH, MPOUCXOIALIMX B MaTepuanax; OCHOBbI M3y4y€HHUE CIIOCOOOB OLIEHKH U
MPOTHO3UPOBAHUS  JKCIUIyaTallUOHHBIX  CBOMCTB  COBPEMEHHBIX  KOHCTPYKLMOHHBIX U
(YHKIMOHATIBHBIX MAaTEPHAJIOB; YCTAHOBJIEHHE 3aBHCUMOCTH MEXIY COCTaBOM, CTPOCHHEM U
CBOICTBaMH COBPEMEHHBIX KOHCTPYKLIMOHHBIX U (DYHKIIMOHAIBHBIX MaTepUAIIOB.
2. B pesyabrare wu3ydyeHusi AMCUMIUIMHBI O0y4Yalluiicd MmO Hporpamme
CIeIHAJINTETA 10JIKEeH
Obaadoams CIENYIOMAMA KOMIETCHIITUSIMH:

CIIOCOOHOCTBIO HCIIOJIB30BAaTh MAaTE€MaTHUYECKHE, €CTECTBEHHOHAYYHbIE U HWH)KEHEPHBIC

3HAHUS JIJIS peleHus 3a/1a4 CBoel npodeccuonanbuoi nestenpbHocT (OITK-1).
3namo:

— KJIacChl MATEPHAJIOB, MPUMEHSIEMBIX ISl TPOU3BOJICTBA MPOMBIIIJICHHOTO O0OpYIOBaHUS U
KOHCTPYKLUH;

— COCTaB M CTPYKTYpY MaTepHajioB, HNPUMEHSEMbIX i1 MPOU3BOACTBA IPOMBIIIJIEHHOIO
000py/I0BaHUs U KOHCTPYKIIHIA;

— XapakTepUCTUKH MaTepUaloB, NPUMEHSEMBbIX Uil [POU3BOJACTBA IPOMBIIUIEHHOIO
000py/10BaHUs U KOHCTPYKIIMIA;

— npuHATYl0 B Poccuiickoii ®Penepanuy MapKUPOBKY MaTEpHANIOB, IPUMEHSEMBIX IS
MIPOM3BO/ICTBA MPOMBILIUIEHHOTO 000PYI0BaHHS U KOHCTPYKIIMIA;

— KOPPEJSIUI0 MEXKIY CTPYKTYpOH, CBOMCTBAMHU U YCJIOBHSIMHU SKCIUIyaTallud MAaTEpHalIOB,
IPUMEHSIEMbIX I IPOU3BOJICTBA POMBILIIIEHHOTO 000PY10BaHMs U KOHCTPYKLIUH.

Ymemu:

— OCYILECTBJIATh HANpPAaBICHHOE HM3MEHEHHE CBOICTBA MaTEpUalOB, MPUMEHSEMBIX s
IIPOU3BOJICTBA MPOMBILUIEHHOTO 000PYI0BaHUSI U KOHCTPYKLUII;

— OCYIIECTBIISITh KBaJM(DUIIMPOBAHHBIN BBIOOD MaTepUajoB JUIsl MPOU3BOJICTBA
IIPOMBIIIIIEHHOTO 000py/I0BaHUs U KOHCTPYKIIUI ¢ yUe€TOM YCIIOBUM IKCIUTyaTalllH;

— OIpeAensiTh OCHOBHBbIE CBOMCTBA MaTepHalioB, NPHUMEHSEMbIX JJs IPOU3BOJCTBA
HIPOMBIIIJICHHOTO 000PYA0BaHMsI U KOHCTPYKIUIA,

— OIIGHMBaTh  PpabOTOCTIOCOOHOCTH MaTepuasoB, HCIOJIb3YyEeMBbIX  JUIsl TPOH3BOJCTBA
MIPOMBINIIICHHOTO 000PYIOBaHUS U KOHCTPYKITHM.
Braoemy:

— METOJaMH OIpEAENEHUs] CBOMCTB  MaTepualloB, NPUMEHAEMBIX  JUId IPOM3BOJACTBA
IPOMBIIIIIEHHOTO 000py/A0BaHUs U KOHCTPYKIIHIA;

— TEXHOJOTHsIMH cOopa M 0OpaOOTKH [aHHBIX U NPUHATUS KOHKPETHBIX TEXHUYECKHX
pelieHUiH mnpu  pa3paboTKe TEXHOJOTUYECKUX MPOIECCOB € TOYKM 3PEHUS TEXHHUKO-
HKOHOMUYECKOH 3P PEeKTUBHOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI
MarepuanoBeieHre Kak HayKa: IIeJId, 3a/1a4d ¥ 3HaUYeHUEe JUCIUTUTMHBL. O01me

TpeOoBaHus, PeIbABIIEMbIE K MaTepHaaM B 3aBUCUMOCTH OT YCJIIOBHI HCIIOIb30BaHUS WIN

sKcIUTyaTauu. Pa3Butue Hayku o Matepuanax. Posb pycckux yueHbIX B pa3BUTHH HAyKH.

JlocTikeHus B 006JaCTH CO3/JaHUS HOBBIX MaTepHAaIOB, X MIPUMEHEHHs. 3HaUeHUE MaTepUaoB

B Pa3BUTUU XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U 00ECTIEYeHHH X O€3011aCHOCTH.

OcCHOBHBIE NTOHATHUS O CTPOEHUH, CTPYKTYpPE U CBOWCTBax MaTepuanoB. O3HAKOMIIEHHUE C

METOJIaMHU U3yUEHUs CTPYKTYPBI U CBOICTB MaTepHaJIOB.

Crpoenne marepuanoB. OCHOBHbIE THIBI KPUCTAJUIMYECKUX pemeTok. Kiaccuduxanms

KPHUCTAJUIOB 1O THUIAM CBSI3U. AHU30TPOINHS CBOMCTB KpHUCTAIOB. (CTpoeHME peanbHBIX
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KpHUcTaioB. /leeKTsl peanbHbIX KPUCTAUIOB M UX BJIMSHUE Ha CBOMCTBA METAJIJIOB U CILUIABOB.
CpoiictBa nucnokaumid. Kpucrammmsauus MetamuioB M cuiaBoB. CamMoOIpoM3BOJIBHAS
kpuctam3anus.  HecamonpousBosibHas — Kpucramnuzanus.  AMopdHble — MaTepHabl.
Hanomarepuanbl. AmioTponuyeckue mpeBpaiieHus MeramioB. CTpyKTypa HeMEeTalTIM4eCKHX
MaTtepuanoB. CTpoeHHE OJIMMEPOB, CTEKIIA, KEPAMHUKH.

CgoiictBa MatepuainioB. [lokaszarenu cBoiictB. Knaccugukamnus cBoiicTB. MexaHu4yeckue,
¢bu3nyeckue, XUMUYECKUE, SKCIUTyaTallMOHHbIE M TEXHOJOTMYECKHE CBOMCTBA MaTepUaJIOB.
[Toxazarenn MEXaHMYECKMX CBOMCTB, ONpENENIAEMbIE IPU CTAaTHUECKHUX MCIBITAHUSAX Ha
pacTsKeHne 1 U3ruo.

®U3NKO-XUMHUYECKNE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI Teopun CIIaBOB. JMarpaMMbl COCTOSIHUS CILIaBOB. TEpMUHBI M ONpPEACICHUS.
JlnarpaMMsl — «COCTaB-CBOKCTBO.

Mertannnueckue MaTepHaIIBbL.

Xeneso u cruaBbl Ha ero ocHoBe. CTanu U YyTr'yHBI.

Kenesoyrnepogucreie crutaBsl. CTPYKTYpsl CIUIABOB JKele30-yriiepod. JlnmarpaMMsbl
COCTOSIHUS JKEJIE€30-1IEMEHTUT.

KOHCTpyKIIMOHHBIE METAIIINYECKHE MaTepUalIbl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAJIN.
Knaccudukanus craneii, omnpeneneHue TOHATHS KadecTBa cTand (TpeOOBaHHS K KadyecTBY).
Koncrpykuuonnsle cranu. MHcTpymeHTanbHble cranu. Kiaccudukanms — yriaepoaucTbiX U
JETUPOBAaHHBIX CTaJed. MapkupoBKa CTaJed IO XMMHYECKOMY cOCTaBy. KOHCTpYKIIMOHHBIE
CTaJIi U cIu1aBbl. MTHCTpyMEHTANIbHBIE CTAIM U CILIaBbl. YyryHsl U TBepAble cIulaBbl. CBOMCTBA U
Ha3Ha4YeHHE YyT'yHa.

Teopuss ¥ NpakTUKAa TEPMUYECKOH U XUMMKO-TEPMHUYECKOM OOpaOOTKH METaJIOB U
cruaBoB. [Ipuposa, MexaHU3M U YCIIOBUSI NPOTEKAHUS CTPYKTYPHBIX NPEBpAIEHUN B CTaJH.
Buasl u cnocoObl nementanmu. Aud@y3noHHOEe HACBHIEHHE MOBEPXHOCTH HEMETaJIaMU.
A3oTupoBaHue cramu. Juddysnonnas merammszanua. MoHHAS XUMHKO-TepMHYECKast
oOpaboTka. IlepcneKkTUBBI pa3BUTHUS XUMHKO-TepMHUYecKod o0pabdotku. [uddysuonnoe
yAaJIE€HUE IPUMECEN.

[[BeTHBIE METAJIIIBI U CILIABBI HA UX OCHOBE.

OO0mas xapakTepucTUKa U Kiaccu(uKaiuys MEIHbIX CIuiaBoB. JlaTyHu, OpOH3bI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE METaNINYeckue MaTepuanbl. O0mas XxapakTepucTUKa
AIIOMUHHUEBBIX CIIaBOB. JleopMupyemble allOMUHHUEBBIE CIUIABbI, JUTHEBbIE AIOMHUHUEBbHIE
cruiaBel. I'panynupoBaHHble ciiiaBbl. O0Ias XapaKTepUCTHKAa MarHUEBBIX CILIABOB.

OcHOBBI KOPpO3UU METAJUIOB. [ [pUHIINUIIBI U METO/IBI 3AIUTHI OT KOPPO3HH.

OcHOBHBIE MpPUYUHBI KOppo3uu MeTayuioB. [lokasarenu kopposuu. Kiaccuduxanms
KOPPO3MOHHBIX MTPOLIECCOB.

Hewmerannndeckue MaTepHuasl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coequHeHuil. CTpoeHue U CBOIcTBa
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHBIE TNOJIUMeEpbl. CTpoeHHE M CBOWCTBa
IJIACTMACC.

OcCOoOeHHOCTH CTPOEHHUS, CBOMCTBAa PE3WHOBBIX MaTepuaioB. Pe3uHbl 001IETO
Ha3Ha4YeHMUs], CIIEUAIbHbBIE PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buas! JIKM. Kpacku, naku, rpyHTOBKa,
HIMaTeBKa.

Kepamunueckue Mmatepuansl. KOHCTpyKIMOHHAs, MHCTPYMEHTalbHAash W TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kmaccudukamus cTexosnl MO Ha3HAYeHHIO W 00JIacTH
npumMeHenus. Cutamisl. ['padgur. AcGect. CBoiicTBa 1 06JaCTH TPUMEHEHHUS.

CmazouHble Macha, IIAaCTUYECKUE CMa3KH, TBEpJIble CMa30uHble MaTepualbl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

[peBecHble MaTepHasbl.

Komnozurnmonnsle wmarepuansl (KM). OOmas XapakTepuUCTUKa KOMITO3UIIMOHHBIX
MaTepHaIOB.
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Bnusnue oOnyyeHHss Ha CTPYKTYpY, MEXaHHYECKHE CBOICTBA M KOPPO3UOHHYIO
CTOMKOCTh MaTepHUaioB. PaagnalluOHHOCTOMKHUE CTAI U CILIABBI.

Bb160p KOHCTPYKIIMOHHBIX MAaT€pHAJIOB AJIsi KOHKPETHOT'O TEXHOJIOTUYECKOTO IMpoliecca.
Kputepun u anroputm BeIOOpa KOHCTPYKIIMOHHBIX MaTEPUATIOB.

2. O0beM yueOHOI 1 CUNIIMHBI

Bun yueGHO# paboThI Cemecrp 1
3E Akan. 4. | Actp. u.

OO01m1as TpyA0€MKOCTh JUCITUTLIMHBI 2 72 54
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 0,9 32 24
Jlexiun 0,45 16 12
ITpaktrueckue 3ansatus (113) 0,45 16 12
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTesbHasi padoTa 1,1 40 30
KoHnTakTHas camocTosTeNbHas paboTa 0,2 0,15
CaMOoCTOATEIbHOE U3YICHHE PA3CIIOB JUCIIUTLIIMHBI 11 39,8 29,85
Bujabl KOHTpOJIS: 3auer

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«HKeHepHAasI MICUX0JIOTHSI B TEXHOJOTUH MATEPUAJIOB COBPEMEHHOI IHEPreTUKN»

1. Heap TUCHUIIMHBI — TPHOOPETEHUE CTYACHTAMU 3HAHHWA B OOJIACTH TICUXOJIOTHH
OpraHu3aIlMy JICATCIIbHOCTH JIFOACH B CHCTEME «4YCJIOBEK M MAaIllMHa», 4YeJOBeKa U
po(heCCHOHABHOM JCSITEILHOCTH, PAa3BUTHE MPO(ECCHOHATHLHO BaXKHBIX KA4eCTB OYMYIIETO
CIIEIIAAIIHCTA.

2. B pe3yabTare wu3yYeHHsl AUCHHUIUIMHBI OOy4YalIIUiicA MO NporpamMmme
CHEeIHATUTETA T0JIKEH:

Obnadams CIETYIONUMU KOMITETCHIIHSMU:

CIIOCOOHOCTBIO K OIICHKE TTOCIICICTBUN TPUHUMAEMbIX OPTaHH3aI[MOHHO-YITPABICHICCKUX

penienuii u ux ontumuszanuu (IIK-14);

Buame:

— OCHOBHBIC TIICHXOJIOTUYECKUE TIOHATHS (TICHXHWKA, CO3HAHWE, WHJIWBHJ, JIMYHOCTD,
WHAUBUAYAIbHOCTb, ICHXMYECKHE MPOIIECChI, CBOMCTBA, COCTOSHUS U TIP.);

— METOJbI IICUXOJOTHYECKUX HCCaeA0BaHU (00 bEKTHBHBIC, ONMHUCATEIbHBIE, TICUXOJOTHYECKON
MTOMOIIIH);

— Tpo(heCCHOHATTLHO BaKHBIC KAUeCTBA 3HAYMMEBIE JIJIsl OYAYIIeH CIIeIUaTbHOCTH;

— TICUXOJIOTHYECKYIO CYINTHOCTH OOIICHUS;

— KOHCTPYKTUBHBIE CITIOCOOBI pa3peiieHus: KOHGIUMKTHBIX CUTYaIIHii;

— TICUXOJIOTHYECKHE OCOOCHHOCTHU Pa3BUTHS MaJIOW COIMALHOM IPyMIbI (KOJJIEKTHUBA);

Ymems:

— TIPOSKTHPOBATh M TOJJICPKUBATH ICUXOJOTUICCKH OC30TACHBIC YCIOBUS JIEATSIBHOCTH B
CJIOKHBIX CUCTEMAaX YEIO0BEK-MAIllNHAa;

— paboTaTh B KOJUIEKTHBE, COTPYIHUYATH C KOJUIEraMH, pa3pemaTh KOHGIMKTHBIE CUTYaIUH;

— QAQHAIM3UPOBAaTH CBOM  BO3MOXKHOCTH  HCIIOJNB30BaTh  METOABl  CaMOJUArHOCTHKH,
CaMOIIO3HAHMA U CAMOBOCIIUTAHNS,

Braoems:

— HaBbIKAMHU TICHXOJIOTMYECKOTO CaMOaHAIM3a M CaMOPEryIUpOBaHUs, HEOOXOIUMBIMHU MJIst
s dexkTuBHON U Oe30macHO MPohecCHOHATBEHON NesSTEIbHOCTH;
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— TCOPETHYECKMMH W TPAKTUYECKHUMH HaBBIKAMU I[UJIAHUPOBAHUS MPOECCHOHATHHON
NESTENIbHOCTH, LIEJeToIaraHus U pa3paboTKU ONTUMATBHBIX MPOTPAMM pPeaTU3alliy [ENH;
— HaBBIKAMU MEKJIMYHOCTHOT'O OOIIECHMS.

3. Kpartkoe coaep:xaHue TUCHMILIHHbBI
Paznean 1. [Icuxosiorus 4ejioBeka U ero npogeccuoHaJbLHAA JesITeJIbHOCTh

1.1. O6masg xapakKTEpUCTUKA IICUXOJOIrMH KaK HaYKH. MeTOabI IICHXOJIOTUH

Hctopus cTaHOBIIEHUSI TICUXOJIOTUM KaK CaMOCTOSATENbHOM Hayku. IIpenmer, MeTonbl U
3aJlaul  COBpeMEHHOM mnicuxosiorud. Ilcuxuka deloBeKa Kak CHCTEMHOE CBOMCTBO
BBICOKOOpPraHU30BaHHOW Marepuu. lIcuxonornyeckue XapakTEepUCTHKUA CO3HaHHUA. YenoBeK BO
B3aMMOCBSI3M C OKPYKAIOIUM MUpPOM. YenoBeK: HMHAMBHUI, JUYHOCTb, WHIAUBHUIYaJIbHOCTD.
Otpacnu ncuxonoruu. MHxeHepHast ICUX0JI0TUs U TICUXOJIOTUS TPY/Ia.

1.2. O01Iee NOHATHE O TUYHOCTH

Jlmunoctb M ee crpykTypa. CamMoOCO3HaHHE: CaMOIIO3HAaHUE, CaMOOTHOIICHUE,
camoperyisiusa. OCHOBHBIE MOJAXO0/bl K U3YUYECHHIO JIMYHOCTH. PazBuTue u4yHOCTH. JIMUHOCTD B
CHCTEME MCKIIMYHOCTHBIX OTHOIIICHUM.

1.3. JINYHOCTH U €€ ICUXMYSCKHUE CBOMCTBA

TemnepamMeHT U XapakTep B CTPYKTYpe JUYHOCTH. VICTOpUSI CTAaHOBJICHHS THUIIOJIOTHH
TEMIIEPaMEHTOB. XapaKTepUCTUKA THUIIOB TeMmIilepaMeHTa. lIposiBieHne TeMrepamMeHTa B
nestelbHOCTH. CTPYKTypa M TUIIONIOTHS XapakTepa. UepThl Xapakrepa u ero (GOpMHUPOBAHHE
XapakTtepa.

1.4. ITo3HaBaTEIbHLIC IPOIESCCHI INYHOCTH

OOmiass XxapakTepHCTHKAa TMO3HABATENbHBIX MPOIECCOB JHYHOCTH. OllylmeHue u
BOCIIPUSITUE: BUBI, CBOMCTBA, OCOOEHHOCTH pa3BUTHs. BHUMaHue U mamsiTh: BUIbI, CBOMCTBA,
¢byuknun. Passutre u BocnuTaHue BHUMaHHS. Bo3pacTHble W MHIMBUIYyaJIbHbIE OCOOEHHOCTH
namatu. [Ipuemsl panmoHanbHOTO 3ay4rBaHusa. MBIIUIEHHE U €ro (opMUpoBaHuE. THUIIONOTHS
MBILUICHHS: (DOPMBI, BUJBI, ONEpallMH, UHIWBHUIYaTbHbIE OCOOCHHOCTH. MBIIIEHUE U PEYb.
Crioco0b! akTHBH3aMK MbIIUIEHHS. BooOpaxenue: Bupl, GyHKINH, pa3Butie. BooOpaxenue u
TBOPYECTBO.

1.5. OMOIMOHAJIFHO-BOJIEBLIC IIPOIIECCH] TNYHOCTU

OOmiee moHATHE 00 SMOIMIX M YYBCTBaX: (YHKLUH, KJIAacCHPHKAIHi, OCOOEHHOCTH
pa3Butus. CriocoObl yIpaBJIeHUs] CBOMM 3MOIIMOHATBHBIM cocTosiHueM. OOIiee npeicTaBlieHne
o BoJie. [Icuxonmornueckas CTpykTypa BOJIEBOrO akTa. Pa3BUTHE M BOCIIMTAHUE CHUJIBI BOJIU.

1.6. ITcuxoorus npoheCCUOHAILHON JIEATSILHOCTH.

Yenosek u npocdeccusi. CrtpykTypa npodeccuoHanbHOM JeSITSIbHOCTH.
[lcuxonoruveckue HampaBICHUS HUCCIIEIOBAHMS YENOBEKa B CTPYKType NpodeccrHoHambHON
nestenbHOCTH.  IIpodeccuorpadupoBanrie Kak  MeTO[  U3Yy4eHUS  MPOQeCcCHOHATHHOU
nesTenbHOCTH. Bunbel mpodeccuorpadgupoBanus. 3agadu  MCUXOIOTUM MPOodeCcCHOHaTBHOU
nesaTenbHOCTH. [lcuxomornyeckue mpusHAKU U PEryasiTopbl Tpyaa. [IpodeccnoHaibHO BakHBIE
KauecTBa. KoMIeTeHTHOCTHBIN MOAX0/ B MPo(ecCHOHABHOM MOATOTOBKE CIIEIUATHCTOB.
Pa3nen 2. YesnoBek Kak y4aCTHUK TPYAOBOIO Npoiiecca

2.1. OCHOBHBIE ATaIlbl Pa3BUTHS CYOBEKTa Tpyaa

UYenoBek Kak CyOBEKT TpyJa: CTPYKTypa OCHOBHBIX KOMITOHEHTOB. OTallbl Pa3BUTH
cyonekTa Tpyaa (nepuogusanus E. A. Knumosa). Kpusuce! npodeccrnoHanbHOTO CTaHOBIEHUS
(E. @. 3eep). OdyHKUMOHANBHBIE COCTOSTHUS YelloBeKa B TpyzAe. Perynsartopbl ¢pyHKIIMOHATbHBIX
cocrossHuil. Knaccudukamus (QyHKIMOHANIBHBIX COCTOSHUN. [lcMXOnmorMveckwii cTpecc Kak
(GYHKIIMOHATBFHOE COCTOSTHUE. MeTo bl yripaBieHus (PyHKIIMOHATBHBIMUA COCTOSTHHSIMH.

2.2. TpyaoBas MOTHBALMS U YAOBJICTBOPSHHOCTh TPYIOM

[TorpebnocTH 1 MoTHBEI JTMUHOCTH. Kitaccudukanust moTpeOHOCTE U BUABI MOTHBAIIHH.
Hepapxus norpeOHocTel (nmupamuga A. Macnoy). Tpynosas moTuBanus. MOTHUBBI TPYJIOBOTO
nosenenus (B. I'. [TogmapkoB). OCHOBHBIE TEOPUH TPYIOBOM MOTUBALIMU U yIOBIETBOPEHHOCTH
tpyznoMm (. Makknenaun, @. I'epubepr, B. Bpym u 1p.).

2.3. Ilesenonaranue U IJIaHUPOBAHUE B TPO(GECCUOHANILHOM JIEATEIEHOCTU
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[Icuxomornyeckass cucremMa TPYIOBOM AESATEILHOCTH. MOTHMBAIMOHHBIA MPOLIECC Kak
OCHOBa LIeJeroiaranusl. JTanbl JocTHKeHus 1enu. CTpyKTypa MOTHBAIlMOHHOTO Ipolecca.
Kputepun sdpdextuBHocTn nenenonaranus. Knaccudukanus ueneil. PazpaboTka mporpaMMbl
peanu3zanuu 1enu. CTpaTeruiyeckoe MIaHunpOBaHHE.

2.4. IlpodeccronanbHasi KOMMYHUKAIUs

[cuxomorust obmenusi. CocraBHBIE AIIEMEHTHI mpouecca oOmeHus. OyHKIMA U BUIBI
oOmenusi. Tumbl oOmeHUs. XapaKTEepUCTHUKUA JUYHOCTH, CIOCOOCTBYIOIIME YCHEIIHOCTH
obmenusi. OOmMeH wuHpopManmued W KOMMYHHUKATUBHBIE Oapbepbl. ABTOpHUTapHas U
nuanoruyeckas kommyHnukaiusa. O0ieHne kak B3auMoecTeue (MHTepakius). MexxIn4HOCTHOE
BOCIIpHATHE W TocTpoeHune ummmka. IIpodeccuonansHoe obmenue. Kymbprypa aemoBoro
oOLIeHMS.

2.5. llcuxonorus KoH(PAUKTA

Kondmukr kak ocobas ¢opma B3aummonerictBusi. CTpykTypa, AWHAMUKA, (QYHKIIHH
KOH(uMKTOB. OCHOBHBIC CTaaAuu pa3BuUTHS KOHGIMKTOB. Krnaccudukanuss KOHQIMKTOB.
OcHoBHBIE JTambl IOMCKAa BBIXOJAOB M3 KOHGIMKTHOW cutyanuu. IlpodeccruonanbHbie
KOHQuuKTEL.  Mcrounuku  koH(uukTOoB.  KOHQIMKTOreHHBIE  JTUYHOCTH. Y CIIOBHUS
KOHCTPYKTHUBHOTO pa3perieHust KOH()IUKTOB.

2.6. [IcuxoJsiorys COBMECTHOIO Tpy/a

[Icuxonorusi cCOBMECTHON TpymoBOil aedarenbHocTH. [Ipu3Haku rpymnmoBoro cyObekTa
tpyna. Knaccuduramms opranuzammii. Croco0 OpraHM3aliid COBMECTHOW IS TEIBHOCTH.
[Icuxonoruss rpynmbsl. CoOlUATbHO-TICUXOJIOTMYECKHE OCOOEHHOCTH Malloil OpraHUu30BaHHOMN
rpymrbl. COnUabHO-TICUXOJIOTHYECKUH KIUMaT rpymibl. OcOOEHHOCTH COBMECTUMOCTH WICHOB
TPYMIIBL

2.7.11cuxonorus ynpasjaeHus

VYopasnenue kak conuanbHbii  (eHoMeH. CyObeKT ©  OOBEKT YIpaBJICHUS.
VYnpaBieHYecKHe OTHOIICHHWS KaK MpPeIMET HAayKH YIPABICHUSA. OTalbl €€ Pa3BUTHAL
YnpasneHdeckas qesiTebHOCTh. OCHOBHBIE YIIPABICHUYECKUE KYJIbTYPhI: XapaKTepHbIE YePThl U
ocobenHocTH. OCHOBHBIE (DYHKIIMU YIIPABICHUYECKOH IESATETHLHOCTH.

2.8. Ctpecc u ero npoduiiakTuKa

[lcuxomorusi  crpecca. Ilpuembl  ympaBlIeHHWs OSMOIMOHAIBHBIMH  COCTOSHHSIMU.
[Tpodunaktuka crpecca 1 GOpMUPOBAHUE CTPECCOYCTOMUUBOCTH.

4. O6beM yueOHOI TUCIUIIHHBI

. 2 cemecTp
Bunsl yueOHoI paboThl B sa1. o B axarLs,
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOPHBIE 3aHSITHSI: 0,9 32
Jleximonnsble 3ausTus (JI3) 0,45 16
[Tpaktuyeckue 3austus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KonTakTHas camocTosiTenbHas paboTa 0,2
Pedepar/CamocTosTenpHasl MpakTHIeCcKas paboTa 1,1 20
CaMocCTOsITENbHOE N3YUEHUE PA3AEIOB IUCIUIUIMHBI 19,8
Bua koHTpOJIS: 3a4er
. 2 cemecTp
Bunpr yue6HOM paboTh B sa1. o B actp.u.
OO01asi TPY10€eMKOCTh IMCHMILUIMHBI 10 Y4€OHOMY IJIAHY 2 54
AyIUTOpHBbIE 3aHATHS: 0,9 24
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Jlexunonnsle 3ansarus (JI3) 0,45 12
[Tpaktrueckue 3ausatus (113) 0,45 12
CamocrosiTtesibnas padora (CP): 1,1 30
KoHTtakTHas camocTosTenbHas pabota 0,15
Pedepar/CamocrosiTenpHas mpakTUdeckas padora 1,1 15
CaMocCTOsITEeIbHOEC H3YUYCHHUE PA3/ICTIOB JUCITUILUIMHBI 14,85
Bua KoOHTpOJIA: 3a4eT / IK3aMeH 3a4yer

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«Pycckuii AI3bIK ¥ KYJIbTYPa peYd B TEXHOJOTHH MaTepHAJIOB COBPEMEHHOM IHEPreTUKI)

1. Heap IMCUMIUIMHBI — MOBBIMICHUE OONICH U PEUCBOM KYIbTYPHI CIICIIHAIIUCTA,
CIIOCOOHOTO PeaTn30BbIBaTh CBOM KOMMYHUKATHBHBIE TOTPEOHOCTH B COBPEMEHHOM OOIIIECTBE
Ha OCHOBE MPUHITUTIOB 3()(PEKTUBHOCTH OOIICHHSI, KOMMYHHKATHBHOM 11E€71€CO00Pa3HOCTH U

KOM(l)OpTHOCTI/I, YBAXKCHUA K APYT'UM JIFOSIM.

2.B pe3yJjbTaTe H3YUYCHUSA TUCHUIIJINHBI oﬁyqamumiicﬂ I10 mMporpamMmme

CIeNHAUTETA T0JIKEH:
Obaadamse CIIENYIOIAMA KOMIIETCHITHSIMH:

TOTOBHOCTBIO CBOOOJIHO TIOJIB30BATHCS JIUTEPATYPHOU W JICJIOBOW NMHCHMEHHOHM W YCTHOM
pEeUYbl0 Ha PYCCKOM S3bIKE, CIHOCOOHOCTBIO B IMHUCBMEHHOH M YCTHOM pedd NpPaBUIIBHO
(moruvno) oopmuts pe3ynbraThl MbinuieHus (OK-5);
CHOCOOHOCTBIO TPEJCTABIATh PE3YNIbTAaThl MCCIENOBaHUSA B (OpMax OTUETOB, pedeparos,
nyOnuKauil U MyOIUYHBIX OOCYXACHHM, CIOCOOHOCTHIO (POPMYIHPOBATH MPAKTHUECKUE
PEKOMEHIAIIMH 110 UCTIOJIb30BAHUIO PE3yNIbTATOB Hay4YHbIX HccnenoBanuii ([TK-12).

3namo:
OCHOBHBIC TOHATHS JUCLUIUIMHBL: A3bIK, peub, MeKcm, YHKYUOHANbHbIE CMUIU, peyesas
cumyayus, A3blK06as IULHOCMb, HOPMUPOBAHHOCMb Peyll;
cnenupuKy YCTHOW U MUCbMEHHON peyu;
ATUKY U ATHUKET NPOPECCHOHATBHOIO PEUEBOT0 OOIICHHUS;
crenupuKy HayqyHOTO SI3bIKa, KaHPbl HAYYHOI'O CTUJIS PeUd, KOMIO3UIMOHHYIO CTPYKTYpPY U
cpencTBa opopMIIeHHUs HayqHOH paboTBhl;
0CO0EHHOCTH O(UINATIBLHO-AEI0BOI0 CTUIIA, IPABUJIa COCTABIICHUS JOKYMEHTA;
HOPMBI JIUTEPATYpPHOTO SI3bIKA;
IpaBWjia IMOATOTOBKM TEKCTOB pa3HbIX BHJIOB MNYOJIMYHOTO BBICTYIUIEHUS, IPUEMBI
yOeXJIeHUs U 3aKOHBl KOMMYHHKALIUU;.

Ymemu:
JIOTUYECKH BEPHO, apTYMEHTUPOBAHHO U SICHO CTPOUTh YCTHYIO U TUCBMEHHYIO PEUb,
TpaHCGOPMHUPOBATh MUCHMEHHBIN TEKCT B YCTHYIO (OpMY peun;
co3/aBaTh Ha OCHOBE HAY4YHOI'O NPOM3BE/IEHUS BTOPUYHBIE >KaHPhl MUCHBMEHHOI'O TEKCTa
(mnaH, Te3UChl, aHHOTAIMIO, pedepar), ciaeayss HopMaM HayqHOU peuu;
COCTaBJISITh JIEJIOBBIE JIOKYMEHTBI B COOTBETCTBUU C HOPMATHBHBIMHU TPEOOBAHUSIMU;
HaXOJHTh B TEKCTE PeUeBbIe OMUOKU U YCTPAHSTDH UX;
COCTaBJISITh TEKCT IMMYOJUYHOTO BBICTYIUICHUS Pa3HbIX KaHPOB;
BBICTYNaTh MYOJUYHO M Y4aCTBOBAThH B JUCKYCCHUU;.

Braoemw:
KyJIBTYpOH poQecCHOHaNbHO-/1eI0BON U HAyYHOW peyH B MUCHbMEHHOW U YCTHOH (opme;
HaBbIKaMU 3(pPEKTUBHON KOMMYHUKAIMM B y4eOHOH M MpodecCHOHATBHON esTeIbHOCTH
(myOaMYHOTO BBICTYIUICHUS, apIyMEHTAIlUH, BEACHUS AUCKYCCUN).
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3. Kpartkoe coaep:kanue AUCHHUILIMHBI

Pasnen 1. BBenenue B npeamer

1.1. Pycckuil sI3bIK W KyJIbTypa peud Kak IpeaMeT, KaK COCTaBISIONIasi KU3HEHHOTO U
npodeccHOHATBHOrO yenexa. 3aauyi 1 MEcTo Kypca B MOATOTOBKE OakajaBpa, CIEHUAINCTa U
maructpanra. [Ipobrema mpectuka U MPaKTUYECKON BOCTPEOOBAHHOCTH PEUYEBOM KYNIbTYpHI B
Hamie Bpems. OCHOBHBIC TIOHATHS Kypca. BriusHue s3pika Ha (HOPMUPOBAHHE JIMYHOCTU
YeJlIOBEKa, MOHSITHE A3bIKOGAA JUYHOCHLD. Hcropuueckne cBeleHUS O PYCCKOM SI3bIKE.
CoBpemenHas pedeBasi cutyanusi koHa XX — Hagana XXI BB.: pazpyuienue opdorpaduueckux
U CTHJIMCTUYECKUX HOPM, CTPEMHUTENBHBIN POCT OIIMOOK, U3MEHEHHE Op()OIMHUUECKUX HOPM.

1.2. KOMIIOHEHTBI CHTyallM¥ OONIEHUS ¥ YCHEIIHOCTh KOMMYHHKAIUHU. [loHATHS
obuwenue u peueeasn cumyayus. llenn oOmenns (KOMMYHUKATUBHBIE 11e7K). PeueBbie omuOku u
KOMMYHUKATUBHBIE HEYJayd, BO3MOXKHbIE HMX MNpUYMHBL. KOMMYHUKaTHMBHAs KOMIIETEHIIUS
Hocutenss PSl — ymeHue CTpOUTh M BOCHPUHMMATH YCTHBIE U MUCHMEHHBIE TEKCThI Pa3HBIX
JKAHPOB B PA3IIUYHBIX CHUTYaIUSX OOIICHHUS, TEM CaMbIM JIOCTHTaTh CBOMIX IIEJICH, HE HapyIas
MPUHIIUIIOB KYJIbTYPbl, MOPAJIH, KOMMYHHUKAaTUBHON KOM(OPTHOCTH.

1.3. MHoroo6pasue si3bIKOBBIX cpeicTB. OTOOP S3BIKOBBIX CPEJICTB, 00ECHEYHUBAIOIINUX
3bdeKTUBHYI0O KOMMYHHKAIIMIO B OOPEJEICHHON cHUTyallud. THUIBl PEUYEBBIX CHUTYallMd U
(GyHKIMOHATBHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO si3bika. DopMbl peur (MUCbMEHHAs
U ycTHasi) U ux crneuuduka. MoHosor u auanor (moiawior). OyHKIIMOHATbHbIE CTHIIN (HAyYHBIH,
opUIIMATBEHO-1ETTOBOM, MyOJIUIIUCTUIECKUN).

Pa3pnen 2. KyabTypa Hay4YHO#H pevu M 1eJI0BOH peqH

2.1. JIuHrBucTuKa Hay4HOro Tekcra. OCOOEHHOCTH HAayyHOro CTHIIS pedyd. TepMHUHBI,
0COOCHHOCTH HAayYHOU TEPMHHOJIOTHH. Pa3HOBUIHOCTH Hay4YHOTO CTHIIA (COOCTBEHHO Hay4YHBIH,
y4eOHO-HayYHbIH, HAyYHO-MH()OPMAIMOHHBIA, Hay4YHO-yOnumucTuueckuii). Cnenuduka
MCIIOJIb30BaHUS DJIEMEHTOB PA3IUYHBIX SA3BIKOBBIX YPOBHEH (JIEKCHUECKOT0, MOP(OIOrHuecKoro,
CUHTAKCHUYECKOTr0) B HAYYHOU peuu.

2.2. Odopmuenue HaydHOU paboThl. OpraHu3anusi Hay4yHOro TeKcTa.. Buapl koMmipeccuu
HAyYHOTO TEKCTa: KOHCIIEKT, IJIaH, Te3UChl, BUABI pedepaToB. JKaHpbl yCTHON HaydyHOU peyw.
Kpatkas xapakrepuctuka peepaTuBHOIO COOOIEHUS, JIEKIIUU U JOKJIaa.

2.3. OcobeHHOCTH OhUIMAIBEHO-1eI0BOr0 cTuiis. [lucbMeHHbIe HOpPMBI JIeTOBON pedH.
O¢ununanbHO-AETOBOW CTHIIb pPEYHM, €ro JIEKCHUKO-TpaMMaTH4YeCKHE OCOOEHHOCTH, peueBbIe
KITUIIIE; €r0 Pa3sHOBHAHOCTH (MOJACTHIN) M cdepbl QYHKIMOHHPOBAHUS (aIMUHHCTPATHUBHAS,
MpaBoBasi, JUIUIOMAaTHYECKas), >KaHPOBOE pazHooOpasue. HoBele sBiIeHUs B oduIMaibHO-
nenoBoM ctuiie. JKaHpel NHCHbMEHHOM JAENOBOM KOMMYHUKAMHU. JIOKYMEHTBI JIMYHOTO
MOJIb30BaHUs (3asBIICHHUE, PACIIMCKa, JTOBEPEHHOCTh, XOJATalCTBO, aBTOOMOTpadus, pe3roMme).
Cry>xeOHast KOppeCcTOHACHIINS (IeT0OBOE MUCHEMO U €r0 BUbI, HHCTPYKITHS).

2.4. Ycrubie dhopmbl s1enoBoi peun. OcoOEHHOCTH YCTHOUM JEJOBOM peur (CodeTaHue
AIIEMEHTOB TPO(ECCHOHATBLHOTO, [EIOBOTO W Pa3rOBOPHOTO s3bIKOB). HarmoHanbHbIE
0COOEHHOCTH PYCCKOT'O PEYEBOTO ITHUKETA U JCJIOBOM PEUEBOU ITHUKET.

Pazoen 3. Hopmamuenulii acnekm KyJ1omypbol peduu

3.1. OnpeneneHre HOPMATUBHOCTU U BapUaHTHOCTH. Opdodnuueckue HOPMBI PYCCKOTO
JUTEpaTypHOTO s3bIKa. SI3bIKOBas HOpMa, €€ pojib B CTAHOBJICHUUM U (YHKIIMOHHPOBAHUU
PYCCKOTO JIMTEpaTypHOTO si3bika. Omnpesenenne MoHITuid Koaudukaus u (HakTop COIMATIBHOTO
npectuxa. [loHsATHE BapHaHTHOCTHU SI3BIKOBOM HOpPMBI. [IpaBMIIBHOCTH W MacTEPCTBO PEYH.
PaznoBugHOCTH s1361KOBBIX HOPM. [IponsHocutensHbie HOpMBI P (opdosmus).

3.2. Jlekcuueckue Hopmbl PJIS, mpuyuHBl WX HapylieHus. 3HAUYE€HHE CJIOBa U
JIEKCUYecKasi coYeTaeMoCTh. TOYHOCTh peuM: MPaBUIBLHOCTh BBIOOpA CIIOBA M3 psAla €IUHHIL,
OJIM3KUX eMy IO 3HAYSHHIO WU 0 (hopMe (CHHOHUMBI, TAPOHUMBI, OMO(OHBI)

OYHKIMOHAIBHO-CMBICIOBAs TMPUHAMJIEKHOCTh CJIOBA. YMECTHOCTh HCIOJIb30BaHUS
ClI0oBa B TOW WMJIM MHOM KOMMYHHUKATHBHOW cuTyauuu. VHOS3BIYHBIE CIIOBA B COBPEMEHHOM
pycckoil peun. PacmpocTpaHeHHBIE JEKCUYECKHE OMMMOKM: TUIEOHA3M M TaBTOJIOTHs. Pycckas
¢dpazeonorust ¥ BBIPa3UTEIbHOCTh PEUH.
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3.3. I'pammaruueckne HOpMbI PJIS, ciydyam wmx HapymieHus. OCOOEHHOCTH PYCCKOTO
cioBoobpaszoBanus. Ctporoe coOoeHHe MOP(OIOTUYECKHMX HOPM COBPEMEHHOTO PYCCKOTO
si3bIka. TpyaHbIC ClIydan ynoTpeOIeHUS UMEH CYIIECTBUTEIbHBIX. I3MEHEeHNsI, POUCXOSIIUE B
yIOTPEONCHUH YHUCIUTENbHBIX. CHHTaKCHYECKHWE HOPMBI: TpyAHBIE CIydal HMEHHOTO U
[JIaroJIbHOTO  yrpapieHus. CoryiacoBaHWE TMOJUICKAIET0 W CKa3yeMoro B ¢opmax 4Yucia.
Ynorpebienue feenpruiacTHbIX 000POTOB.

3.4. Opdorpaduueckue u nyHKTyanumoHHble HOpMBI PJIS. Opdorpaduueckue u
NYHKTYallMOHHbIE HOPMBI, aKTyaJbHBbIE Ui [JEJIOBOTO IHChMa: MPaBOMHMCAHUE IPUCTABOK,
cyhdHUKCOB M OKOHUAHMI Pa3HBIX YaCTEH pevH, MPEIUIOrOB, YaCTHII, YIOTPEOICHUE TIPOITMCHBIX
OyKB, ynorpeOIeHre 3HAaKOB MPENUHAHMS B TPOCTOM U CII0KHOM TNPEIIOKECHHUSAX.

Pa3znea 4. [IpaBuiia noAroToOBKM MNy0JJMYHOr0 BbICTYILJIEHHSI.

4.1.1lpaBuiia MOATOTOBKH MYOIWYHOTO BBICTYIUICHUS — MoOHoJora. OcOoOCHHOCTH
NyOJIMIIUCTUYECKOTO CTHIIS peud. [IOHSATHE YCTHOTO MYOJUYHOTO BBICTYIICHHS, €r0 BUABI U
oOmue TpeOOBaHUS K TOATOTOBKE IyOJIMYHOTO BBICTYIUICHHS B 3aBUCUMOCTH OT LENIU
BBICTYIUICHUS: WH(GOPMAIMOHHOE (M PEKIAMHOE) BBICTYIUICHHE, MPOTOKOJIbHO-ITHKETHOE H
OpaBWia TOJATOTOBKM  TO3JPAaBUTEIBHBIX W TPUBETCTBEHHBIX pedeil. OcobeHHoctu
aprymeHTupymoiuei (yoexxaaromuieil) peuu, BUabl yoekIaromeil peun

4.2. OCHOBBI TTOJIEMUYECKOTO MacTepcTBa. Poib MyOMMYHBIX TUCKYCCHH B COBPEMEHHOM
obmrectBe. [TonsiTHE criopa, ero 1enu 1 Buabl. [loAroToBKa K JUCKYCCHH M TIPaBUIIA YYacTHsI B
HEH.

4. O0beM y4eOHOH JUCIHILJIMHBI

Buner yueGHoI paboThI 2 ceMecTp
3E ‘ B akan. 4.

O0masi Tpy10eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jleximonnekle 3austus (JI3) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KonTtakTHas camocrositenpHasi pabora 11 0,2
CaMocCTOsATENbHOE NU3YUYEHUE PA3AEIOB IUCHUILIMHBI ’ 39,8
Bua koHTpoOJIA: 3ayer
Bunsr yaeGHoi paboTh 2 cemecTp

B 3au. en. B

acTp.yacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 54
AyIMTOpHBIE 3aHATHS: 0,9 24
Jleximonnsle 3ausTus (JI3) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
CamocrosiTtesnnas padora (CP): 1,1 30
KonTtakTHas camoctosiTenbHas paboTta 11 0,15
CamocTosTenbHOE U3YYEeHHUE Pa3esioB TUCIUTUIHHEL ’ 29,85
Bua konTpoJs: 3ayer
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AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«BbpIYHCIMTEILHAS MATEMATHKA B TEXHOJOTHU MATEPUAJIOB COBPEMEHHOM IHEPreTUKI)

1. Heap AUCHMIVIMHBI - JaThb CTYAEHTaM TEOPETUYECKUE 3HAHUS U HAy4dUTh
NPAaKTUYECKUM YMEHHUSM U HABBIKAM HCIIOJIB30BAHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOIOB
pacyeToB, pacUETHBIX HCCIEAOBaHUM, aHaIM3a, ONTUMHU3ALUM WHXXEHEPHBIX IPOLIECCOB C
NpUMEHEHHeM si3bika Python pans pemieHus MIMPOKOro Kpyra 3aaad  BBIYMCIUTEIBHOM
MaTeMaTHKH.

2. B pe3yabTtare u3y4YeHHs] AMCUHUILUIMHBI oOOydawouuiics 0o mnporpamme
CHeHHATUTETA H0JIKeH:
001a0amsb CIETYIOIUMU KOMITETCHIIUSIMU:

— CITOCOOHOCTBIO K aHAJIN3Y CHCTEM aBTOMATH3aIlMH IPOU3BOJICTBA M pa3paboTKe MEpONIPHUITUI
1o ux copepineHcrBoBanuio (I1K-5);

3namo:

— BBIYMCIMTEIbHBIE U  QITOPUTMUYECKHE ACHEKThl, HEOOXOOUMbIE [UId HPUMEHEHHUs
COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOW MaTeMaTHKH, B yacTHocTH Python;

— METOJIbI U AJITOPUTMBI JUIsl PEIICHUST MH)KEHEPHO-TEXHUYECKUX PAaCUETHBIX 3a7ay;

Ymemn:

— (opmManu30BaTh 3aJa4d BHIYUCIUTEIBHON MaTEMAaTUKH;

— TPUMEHSATH IOJyYCHHbIE 3HAHMS IPH PEIHICHUM NPAKTUUYECKUX HHKEHEPHO-TEXHUUECKUX
pacueTHBIX 3aJ]a4 BBIYMCIUTEILHON MaTeMaTHKH, C MCIIOJIb30BAHUEM COBPEMEHHBIX CHCTEM
KOMIBIOTEPHOI MaTeMaTHKH, B 4yacTHOCTH Python.

Braoemy:

— MEeTOoJlaMH MPUMEHEHUS COBPEMEHHBIX CUCTEM KOMITBIOTEPHOI MaTeMAaTUKH, B YaCTHOCTH
Python;

— CIIOCOOHOCTBIO TIOCTAHOBKH U PEIICHHUS WH)XEHEPHO-TEXHUYECKUX PACUYECTHBIX 3a/ad
BBIYUCIIUTEIPHOW MaTEeMAaTUKU U HaBbIKAMM HHTEPIPETAlMd M HNPUMEHEHHUs I0JIy4aeMbIX
pE3yIBTATOB.

3. Kparkoe cogep:kanue THCHUTIIAHBI
Beenenne. Lleau u 3anaun kypca. KpaTkasi xapakTepucTHKa YUCJIEHHBIX METOI0B W HMX
ocodennocTu. IIpoGaembl U pemeHusi. 3aaud U MECTO Kypca B MOATOTOBKE OakajaBpa IO
HaIpaBJICHUIO.

Pa3nen 1. IIKM Python u ocoGeHHOCTH ero peajM3anuu 1151 pelIeHHs] PACYeTHBIX 3a/1a4 B

XMMHHM M XUMHYECKOIl TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTHPOBAHHBIK S3BIK MPOTPAMMHUPOBAHUS Python:  0630p.

OcoOeHHOCTH U CBOMCTBA 00bEKTHO—OpUEHTHpOoBaHHOTO ITporpamMmmupoBanus (OOII). Co3nanue

U ucronb3oBaHue auctpuOyruBa Anaconda. HWudpactpykryper Spyder, Jupiter, crpykrypa

a3blka. OCHOBHBIE CTPYKTYpbl JAHHBIX (CIIHUCOK KOPTEXK, OOBEKTHI) M ONEpaldy HaJ HUMHU.

Anroput™bl. OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKIINH (CIeI0BaHNUE, BETBIICHHUE, IIUKIIbI) U UX

peanuzanus B Python.

Tema 1.2. Beenenue B mporpammupoBanie Ha si3bike Python. CTpykTypa nporpaMmbl, OTCTYIIBL,

MOJYJIH, OnepaTopsl, GYHKIMU(MMEHOBAaHHBIE U aHOHUMHBIE), 0cOOeHHOCTU. CTaHIapTHBIE |

HecTtaHaapTHeie QyHkiu Python ( of0imero Ha3Ha4yeHWs, MaTeMaTU4deckue, 00paboTKa CTPOK,

BBO/I/BBIBO]T).

Tema 1.3 Pa3paborka anropuT™MOB, MPOrpaMMHUPOBAHUE W OTIIaAKa mporpamm Ha Python (B

cpene Spyder). Yupasmstomue kouctpykiuw if, for, while.

Tema 1.4 O0630p npeaMETHO-OpPUEHTUPOBAHHON OMOIMOTEKN Moayned Python s HaydHBIX U

WHKEHEPHBIX BbIuKMciIeHuit SciPy (Momymu SCipy u numpy, a Taxke matplotlib), cpaBrenue c

MATLAB.

OcHoBHas cTpyKTypa AaHHBIX NumPy i BEKTOPHBIX W MaTpHUYHBIX BBIYHCICHHN ndarray.

OcoOeHHOCTH BBINOJHEHUS JACUCTBHM HaJl MaTpUllaMHu (CIIOKE€HHE ,BBIYMTAHUE, YMHOXKEHHE,
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oOparieHue) Ha s3pike  Python. HWudopmanuonneie wmarpuudble ¢GyHKnun( HOpMA,
onpenenuTenb, padr).  Metoasl ndarray — T, copy, shape, size, ndim u ap., uHIEKCHpOBaHHUE,
MaTpUYHOE Mpou3BelAcHHe W (GyHKIMH Moxyis numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Tloctpoenue rpaduxoB B Python ¢ umcmonb3oBanmem moxyns matplotlib. @yakiuun
moayiast matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
napaMeTpoB U aHHOTUPOBaHHE I'PadUKOB

Paznen 2. MeToabl BbIYMCANTENIbHOM MaTeMaTHKH. OCHOBHBIE ITANbI pellleHUs 3a1a4 Ha
IBM. Pemenne cucreM JuHeHbIX ajgredopanyeckux ypasuenui (CJIAY).

Tema 2.1. [IpsiMble U UTEpaALIMOHHBIE YMCIEHHBIE METOABI. DJIEMEHTHI TEOPUU NOTPELIHOCTEN .
[Tonsitue HOpMBI. OCOOEHHOCTH MAIIMHHOW apudMmeTuku (KpaTkuii moBTop). OcoOeHHOCTH
BBITIOJIHEHUS ISHCTBUN HaJl MaTpHIlaMu (CIOXEHHE, BBIYMTAaHUE, YMHOKEHHE, oOpalieHne) Ha
s3bike Python, uadopmanronnbie MaTpu4Hbie QYyHKIHH( HOPMa, ONIPEACIUTENb, PAHT).

Tema 2.2. Pemenue cucreMm IMHEHHBIX anreOpamuyeckux ypaBHeHui (CJIAY). IlocraHoBka
3agaun. [lorpemnoctu. Metoapl ¢ HCMONb30BAaHHEM OOpPATHOW MAaTPULIBI U METOJ MPOCTHIX
utepanuii. Pemenue CJIAY B Python ¢ ucnons3oBanuem moayneit numpy.linalg u scipy.linalg.
u pyukuuii det, rank, inv, cond, norm, solve.

Tema 2.3. O630p metromoB pemieHuss CJIAY. BeruucnurenbHas yCTOMYHBOCTH, CXOIMMOCTH
MeTo0B . OOYCIOBIEHHOCTh CHUCTEMBl JIMHEWHBIX anreOpandeckux ypaBHenuit (CJIAY) u
YHUCIJIO 00YCIOBICHHOCTH.

Pasznen 3. OOpaborka pe3yiabTaToB H3MepeHUs] OAHOW BeauuuHbl. I[Ipubamxenue
(YHKIHH MHOTOWIEHAMH ¢ OJHOI He3aBucuMoii nmepemenHoii. MHK. ®ynkuuun Python
AJis1 padoThl ¢ MHOTOYJICHAMH.

Tema 3.1.. O0paboTka 3KCIEPUMEHTAIBHBIX JAHHBIX. TOYECYHBIC W WHTECPBAJIbHBIC OICHKH.
Oyukiuu Python. Onpenenenue kpurepus CTbroieHTa

Tema 3.2.Ilpubmmxenne QyHKIUA. MeToAbl UWHTEPIONAIMHA 3aBUCUMOCTEH C  OJIHOM
HE3aBUCHMOI IepeMeHHoi. MHTepmomsauoHHblii MHOrowIeH Jlarpanka, peanusaius B Python.
Tema 3.2. Ilpubmmkenne GyHKIUNA. MeToAbpl anmpoOKCHMAIlMKd 3aBHCHUMOCTEH C OJHOMN
He3aBUCHUMOH nepemMeHHON. Merton HanMmenbinux kBajapaToB (MHK). Mcnonb3oBanue ¢yHKIMi
Python ams  ammpokcumaruu  u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

Pa3znen 4. Pemienne cucrem HeuHelHbIX ypaBHeHuil (CHY) uncienHbiMu MeToaamu.
Tema 4. 1. Aaroput™Mbl MeTOAa MPOCTOI uTepanuu U meroaa HetoToHa - Padcona s pemenus
CHY. CxopocTbh CXOIUMOCTH, OLEHKH MorpemHocTy. Peanusamus meronos B Python.

Tema 4. 2.Metoauka HCHOJB30BAaHUS  peliaTeneil B Moayne scipy.optimize, (yHKIUU
root_scalar, root.

Paszpen S. Pemenue 3a1a4 MHOIOMEPHOM ONTHMHU3AalUH YHCICHHBIMU METOAAMH

Tema 5.1. Knaccuduxanus 3a1aq 1 METOJI0B ONTUMHU3AIIIH.

Meton rpaguenTHoOro crmycka. Metos nehopMUpyeMoro MHOTOTpaHHUKA. Peanusanus MeToaoB
B Python.

Tema 5.2 Berpoennbie metozbl SCiPy. Beibop pemarens B Mojayie scipy.optimize

Bcerpoennsie Metoab SCiPy, Gpynkimmu minimize_scalar, minimize.

Pa3nes 6. Anann3s u pemenue 1udgepeHunaNbHbIX YPABHEHUI YHCJICHHBIMH METOAAMH
Tema 6.1. AnropuT™MBI METOJIOB pelleHus nuddepeHuanbHbIX ypaBHeHHH. Metozsl Ditepa u
ero moaudukanmu. Peanusaius meronoB B Python. Beibop perarenst B Moyse Scipy.integrate,
dyuximu solve_ivp, solve_bvp.
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4. O0beM y4eOHOH JUCIHUILINHBI

Cemectp
Bcero
Bun yuebHo# paboThl 4 cemectp
3E Axan,. 3E Axan,.
q, q,
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 3 108 3 108
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,33 48 1,33 48
Jleknun 0,44 16 0,44 16
[IpakTuueckue 3anstus (I113) - - - -
JlabopaTtopHsie paboTsl (JIP) 0,89 32 0,89 32
CamocrosiTejibHasi padoTa 1,67 60 1,67 60
KoHTtakTHas camocTosTenbHas pabota 0,2 0,2
1,67 1,67
CaMocCTOsITeThHOE N3YUCHUE PA3/ICTIOB IUCITUTLIMHEI 59,8 59,8
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem) |
Buj nTOroBoro KOHTpoOJIs: 3auer
Beero Cemectp
Bun yuebnoit paboTbl 4 cemectp
3E Actp. 3E Actp.
q, q,
OO6m1ast TpyA0€MKOCTh AUCIUILIMHBI 3 81 3 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexkuun 0,44 12 0,44 12
[TpakTrueckue 3anustust (I113) - - - -
JlabopaTtopusie padoTs (JIP) 0,89 24 0,89 24
CamocrosiTesibHas padoTa 1,67 45 1,67 45
KonTakTHas camocTosTenpHas paboTa 167 0,15 167 0,15
CamocTosITeIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI ' 44,85 ' 44 85
Buabl KOHTpOJIA:
Buo konmpons uz YII (3auem) ‘
Buj MTOroBOro KOHTPOJIS: 3auer

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI
«JluckpeTHass MaTeMAaTHKA B TEXHOJIOTHH MATEPHAJIOB COBPEMEHHOI JHEPreTHKMI

1. Heap AUCHMIIMHBI - GOPMUPOBAHKE Y CTYJCHTOB CHCTEMBI OCHOBHBIX TIOHSTHIH,
UCTIOJIb3YEMBIX JUIS OCTPOSHHSI BAXXHEUIIINX MaTeMaTUYeCKHX MoJieNieil, 1 MaTeMaTHYeCKIX
METOJIOB JIJIsl OMUCAHUS PA3TIMYHBIX XUMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB.

2. B pe3yabraTre wu3y4YeHUsl IMCHMILUIMHBI oOydawmmiicas 10 mporpaMmme
CIeHHATUTETA 0JIKEH:

Obaadams CIeqyOIUMU KOMIETCHIIUSIMHU:

— CIOCOOHOCTBIO K aHAJIW3y CHUCTEM aBTOMaTHM3allud TPOU3BOJACTBA M  pa3paboTke
MepOIpUATHIA TI0 uX coBepuieHcTBoBaHMO (ITK-5).

3nams.

— OCHOBHBIE TMOHATUS M METOJbl JMCKPETHOH MaTeMaTUKHU, MaTeMaTHUeCKUX METOOB
pemeHus MpoeCCHOHATBHBIX 3a/1a4.

Ymemo:

— TMPUMEHATh MaTeMaTHYECKUE METO/Ibl IPU PELICHUHU TUIIOBBIX MPO(PECCHOHATBHBIX 33/1au.
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Braoemes:
— METOJlaMH TIOCTPOCHHUS MAaTeMaTHYEeCKOW MOJEIU THIOBBIX MPOQPECCHOHATBHBIX 3a7ad U
COJICPIKATEIPHOM MHTEPIPETALMU TOJTYyYCHHBIX PE3YJIbTATOR.

3. Kpartkoe cogep:xanue JTUCUMIIIMHbI

Pa3nes 1. DiieMeHTHI TEOPUH MHOKECTB M ajiredpanyeckne CTPYKTYypbl.

MHoxecTBa, OTHOLIEHNS U (QYHKIMH. 3aJJaHMEe MHOKECTB M OCYLIECTBICHHME ONepanui
Haa HuMH. CriocoObI 3aganust. Onepanun 00beIMHEHUS, TIEPECCUCHUS, PA3HOCTH, JOMOIHEHUS U
JIeKapTOBa IPOMU3BEeAECHUS. AKCHOMAaTHKa Teopur MHOXkecTB. Anredpa Kantopa. Munumusanus
npeacTaBleHUd MHOXecTB. Jluarpammbl Oilniepa-Benna. bunapsbie oTHomenus. CrocoObl
3amanusi OWHapHBIX OTHomeHuH. CBoWcTBa OMHApHBIX OTHOmICHWH. Pa3oumenus. OTHomEHUs
SKBUBAJICHTHOCTH W mopsaka. IIpencraBneHune N-apHBIX OTHOMICHUI OWHapHBIMH. AureOpa
otHowmeHUH. PyHkumu. Mubekuus, cropbekuus u Ouekuus. Anredpandeckue CTPYKTYpBI.
[Tonmyrpynmnsl. Monouas!l. I'pynnsl. [loarpynmsl. [Lukinuyeckue rpymnmsl. ['pymmbl moacTaHOBOK.
N3omopdusm rpynn. CmexHble Kiaccel nmo noxarpynne. Hopmanbhbele aenurenu. dakrop-
rpynmsl. Kosbna: onpenenenus, cBoicTsa, npumMepsl. [1os.

Pa3pnen 2. DiemeHTHI TEOpHH IPagoB.

I'padrl. 3amanme u xapaktepuctuku rpados. Bumsr rpados. [loarpader. Marpuisr
CMEXHOCTH U uHIUAeHTHocTU. Crenenu BepmnH. Mapmpytsl Lenu. Iuknsl. PaccrosHue
MeXIy BepiinHamu. Juamerp u paguyc rpada. YHapHble U OMHApHBIE ONepaluy Haja rpadamu.
Homonaenne rpada. YiganeHue u J00aBIieHHWE BEpIIMH. YJalleHWe W Jo0aBieHHe pedep.
Otoxnectienue BepuminH. Pacmeruienune BepmunH. OObenunenue rpados. Ilepeceuenue
rpadoB. KomrmoHeHTsl cBs3HOCTH. Moctel. Bepmmnnas u pebepHas cBS3HOCTh. CBS3HOCTB
OpPUEHTHUPOBAHHBIX I'paoB. AJTOPUTM BBIUYUCIECHUS CBSI3HOCTH. BHYTpeHHsS yCTOHYMBOCTS.
Bepmmnanoe uncino HezaBucumoctu. PebepHoe uncio He3aBucuMmocTd. BeprmnaHoe u pedepHoe
nokpeitTue rpada. BremHss ycroWuuBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
ycToiunBocTd. LMKIIBI M pa3pes3nl. DinepoBbl HUKIBL. ['aMIIbTOHOBBI ITUKIIEL. [l1anapHocTs u
ykiaaka rpagos. 'panu minockoro rpada. Packpacka rpagos. Xpomaruueckoe yucio. ['unoresa
yeTblpex Kpacok. [lepeBbsi. Ompenenenusi. CpoiictBa. Teopema Komu. ®yHnameHTanbHas
cuctema IUKIOB. OCTOB HAaMMEHBIIETO Beca. YIOPSAJOUYEHHBIE JepeBbsi. bUHApHBIE NEpEBb.
JlepeBbst cOpTUPOBKU. AJITOPUTM IOUCKA B JIEPEBE COPTUPOBKH.

Pa3nea 3. ByseBsl pyHknun.

Anre6pa noruku. bynessl pynkiuu. Crioco6sl 3aganus. byneBsl pyHKIMM OAHOM U IBYX
HNepeMEeHHbIX M MX cBoiicTBa. Popmynbl OyineBod anredpsl. OCHOBHbBIE 3aKOHBI OYiIeBOM
anreOpsl.  ODKkBUBaIEHTHOCTb  (opmyn.  [lpunmun  gBoiicTBeHHOCTH.  CoBepIICHHBIC
JTU3BIOHKTHBHBIE UM  COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMalbHble (opmbl. CucTembl
AJIEMEHTApHbIX OyNeBbIX PYHKIMH. DYHKIUOHAIBHO MOJTHBIE CUCTEMBI AIIEMEHTAPHBIX OYJIEBBIX
¢ynkuuit. Ilpumepbl (QyHKIMOHANBHO NOJHBIX Oa3ucoB. BakHeilme 3aMKHYThIE KIIACCHI.
Teopema o ¢yHKIMOHaTBHOW moMHOTE. MuHMMM3anus OyneBbix QyHkuui. CokpalleHHas,
TynukoBass ¥ MuHHUManbHas ¢opmbl. Kaptel KapHo. Meton coueTaHuss MHAEKCOB U METOJ
Kyaitna. MuHuMH3a1Msi KOHbIOHKTUBHBIX HOpMaNbHBIX (opM. O030p MPUIIOKEHUHN JUCKPETHOM
MaTEMaTHKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTH4ECKOr O, IIPOrPaMMHOTO,
MH(OPMALIMOHHOTO M TEXHUYECKOro O0OecredeHHss Ha OCHOBE METOJOB JUCKPETHOMN
MaTEMAaTHKH.

Paspnen 4. UcunciieHne BbICKa3bIBAHUIA.

BBenenne B MatemaTnueckyro JIOTUKY. KpaTkue cBeaeHHs U3 UICTOPUM MaTEMATUYECKOM
jgorukd. Ponp MaTemaTuuyeckoil JOTMKM Tpu  pa3paboTKe M OIKCIUTyaTallud  XUMHKO-
TEXHOJIOTHYECKUX cUCTEM. DopMalbHble aKCMOMAaTHYECKUE cUCTEMbl. CHMBOIIBI, BBIPaKEHUS,
dbopmybl, akcuoMsl. [IpaBuiio BbIBOJa, HEMTOCPEICTBEHHOE CIIECTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlornyeckuii BbIBOJI. Akcrombl. [IpaBuiio modus ponens. Teopema neayKiuu u
npaBwio cwuioru3sma. [lonHoTa ¥ HENMPOTUBOPEYMBOCTh. He3aBHCHMOCTH — aKCHOM.
Paspemmmocts Teopun. [lpyrume axcuomaruszanuu. IIpoBepka BBIBOOUMOCTH € IOMOLIBIO
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UCTUHHOCTHBIX Tabmuil. CekBennuu ['enmena. Momens mupoB Kpumke. Merox pesosnroruit
Pobuncona. Metop kiay3 Bonra. OOpatHsiii MeTox MacnoBa (61aronpusiTHeIX HaOOpOB).

Paszgea S. UcuuciieHue NpeanKkaToB U HeYeTKAasl JIOTHUKA.

Jloruka mpeaukKaToB. ABTOMAaTH3allUsl JIOTHUECKOTO BbIBOAA. llepemeHHbIe, (QyHKIUH,
TEpMbl, IpeIuKaThl, KBaHTOPHI, (opMmyisl. OOnacTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHbIe. VHTepnpeTanuy, paBHOCHILHOCT. Pacno3HaBanne 00IIe3HaYMMOCTH.
[Tpobnema paspemMMOCTH. AKCHOMBI M INpaBWJIa BbIBOAA HMCUMCIECHUS IpeaukaToB. Teopema
nenykuuu. HenmpoTuBopeuMBOCTP M IOJIHOTA. BbIHECEHHE KBAHTOPOB M IpeABapeHHas
HopMmanbHast (opma. CkylneMoBckHe cTaHAapTHble (OpMbL. DpOpaHOBCKUI YHUBEPCYM U
Teopema DpoOpana. [logcrtanoBka u yHudukamus. Metoa pe3oronuil u ero noaHora. Crpateruu
Meroga pesomouuid. JIu3proHkTel XopHa. [IpMHOMD JOrM4ecKoro NporpaMMHpOBaHUS.
Heuerkne muoxectBa. Heuerkas soruka. IlosiBnenne u cyrb HeweTkocTH. Dopmann3anus
HedyeTKocTu. DyHKIMA NpUHALIEKHOCTH. JIMHrBUCTHYecKas mnepeMeHHas. Onepanuu Haj
HEUETKUMH MHOXecTBamu. HeueTkas apudmeruka. Meronsl nedaszsudpukanun. Hederkue
orHomieHHusd. CraHapTHbIE HEYEeTKHE Jiormdeckue onepauuu. Hederkuit BbiBoa. CreneHu
VUCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor MeToaa pe30IroLuii.

Paszgen 6. Koneunble aBTOMarbl, MammHbl Thlopunra-Ilocra, cJI0KHOCTH
BbIYMCJICHUH.

OneMeHThl Teopun aBTOMaToB. IloHATHE aBTOMaTHOrO mpeoOpa3oBaHus MH(GOPMaLUKN U
KOHe4yHoro aBromara. CriocoOsl 3a1anust aBTomatoB. ABTomarsl Munu u Mypa. [IporpamMmuas u
anmnaparHas peaJu3anys aBTOMAaTOB. DKBUBAJICHTHOCTh U MMHHMMH3ALMs aBTOMATOB. MalllnHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOpPUTMA U (OPMAIbHBIE MOJIEIH aJITOPUTMOB.
Mamna TeropuHra: onpezaeneHus, cBoicTa, rpadsl nepexoaoB. Mammuna Ilocta. IIporpammsl
s mamuH.  [Ipobmema  pacmosnaBanms. IlpoOirema  OCTaHOBKH.  AJNTOPHUTMUYECKH
Hepaspemumble 1poOsneMbl. CI0XHOCTh aarOpuTMOB. Mepbl cllo)KHOCTH. Bpemennas u
€MKOCTHasl CJIOXKHOCTb. ACHUMITOTHYECKAsl CJIOKHOCTb, MOPSAJOK CIOKHOCTH, CJIOKHOCTh B
CpelHEM M B xyauem ciydae. TpynHopaspemmmble 3agaud. HenerepMuHUpoBaHHAs MalllnHA
Teropunra. Kmaccet P u NP. NP-nomnasie 3amaun. NP-momnoTa mpoGiieMbl BBIIOTHHMOCTH
(dopMmyin JIoruky BbICKa3biBaHUH. O030p MpuiIoKeHU MateMaTHueckol joruku. Hanpasienus
MCIIOJIb30BaHUs ammapaTa MaTeMaTHMYeCKOM JIOTMKM B 3a/Jadax MPaKTUYECKOM HMH(OPMAaTHKH.
Crnemudukanus ¢ BepupuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTMYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUM, I3bIKM OOIIEHNS HHTEIIEKTYallbHbIX ar€HTOB.

4. O0beM y4eOHOH JUCHUINIMHBI

Beero Cewmectp
Bun yuebHoit paboTbl 4
3E Axkan. u. 3E | Akan. u.
O01mas TpyA0eMKOCTb IV CHUILITHHBI 3 108 3 108
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexun 0,44 16 0,44 16
[TpakTuueckue 3anstus (I13) 0,89 32 0,89 32
CamocrosiTeJibHAas pa6oTa 1,67 60 1,67 60
KonTakTHas camocTositenpHas padora 0,2 0,2
CamMocTosATeIbHOE U3YUYEHUE Pa3/IeIIoB 1,67 59 8 1,67 59 8
JUCITUTLIAHBI
Bua konTpoJis - 3aver + + + +
Bu/1 MTOroBOro KOHTPOJISI: 3auer
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Beero Cemectp
Bun yaeOHO# paboThI 4
3E AcTtp. u. 3E | Actp.u.
O01as TPYA10eMKOCTh AUCITUIIIHHBI 3 81 3 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 35,9 1,33 35,9
Jlexuuu 0,44 12,4 0,44 12,4
ITpaktrueckue 3ansatus (113) 0,89 23,5 0,89 23,5
CamocTosiTejibHas padoTa 1,67 45,1 1,67 45,1
KonTakTHas camocTosTenpHas pabora 0,15 0,15
CamocTosiTeTbHOE H3YUYECHHE Pa3/IesioB 1,67 44,95 1,67 44.95
JUCLIUILIHHEI
Bun KOHTPOJIA - 3auer + + + +
Bua uToroBoro KOHTpoJIf: 3auer

AHHOTaIUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«OCHOBBI MEHEI)KMEHTA U MAPKETHHIa B TEXHOJIOTUU MAaTEPHAJI0B COBpPeMEHHO
IHEPreTHKI»

1. Heabr AUCHMIUIMHBI — TIOJY4YEHHE CHUCTEMbl 3HAHUH O 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS TIPEIIPUATHI B CHCTEME HAIMOHAIBHOW IKOHOMHKH, NPEACTABICHUN B
o0jacTh  MEHEeIKMEHTa W  MapKeTUHTa, BKIOYas  METOJOJIOTMYECKHE OCHOBBI H
3aKOHOMEPHOCTH, (PYHKIIUH, METO/bI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTaHU3AINIO TIPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHEDKMEHTA U MAPKETUHTa B YCIOBUSAX PHIHOYHOW SKOHOMHUKH.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI OO0y4YalOIMiici 1O mporpamMme
CIIeNNATUTETA JOJIAKEH:

Obaadame CIIEIYIOIAMA KOMIICTCHITHSIMH:

— CIOCOOHOCTHIO K opranu3anuu pabotel nogunHeHHbIx ([1K-13);

— CHOCOOHOCTBIO K COCTaBJICHHIO W aHAIM3Y OW3HEC-TIAHOB Pa3pa0OTKU M BHEIPEHUS HOBBIX
TEXHOJIOTHYECKUX MPOIIECCOB, 0OpalieHus ¢ 00beKTaMU NMPO(HEeCCHOHAIBHON JIeSTebHOCTH,
BBIITYCKa M Pean3allii KOHKYPEHTHO criocoOHoit npoaykiuu (ITK-17).

3namu:

— MNpPUHLUIBI COCTaBJIEHUS TEXHUYECKOM JOoKyMeHTauuu (rpagukoB paboOT, HMHCTPYKIHH,
MJIaHOB, CMET, 3asBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;

— TEOpEeTUYEeCKHe OCHOBBI M METOJIbI BEIPAOOTKH LIEJIel M CTpaTernn On3Heca;

— TPHUHIUNBI MTOATOTOBKH JOKYMEHTAIMH IS CO3/IaHUS CHCTEMBI MEHEDKMEHTa KadecTBa
HpeanpUsATHS;

— METOABbI U TEXHOJIOTUH MPUHATHUS U PeATU3alMK YIIPaBIE€HUYECKUX PEILICHHH;

— OCHOBHBIE NPUHIIMITBI TPOABUKEHHSI TOBApa Ha PHIHOK..

Ymemu:

— COCTaBIATH 3asiBKM Ha 000pYyJOBAHUE;

— paspabaTbIBaTh TEXHUYECKYIO JOKYMEHTAIHIO;

— TNPUHUMATH YIPABICHYECKUE PEIICHUS] U OPraHU30BBIBATh UX BBHIIIOJIHEHUE;

— cobupatb, 00pabaThIBaTh U UCIOJIB30BaTh YIPABICHYECKYIO0 HHPOPMALIUIO;

— paboTath C YIOpaBICHYECKOM JIOKyMEHTalMel, MOoJb30BaTbCs 3aKOHAM, HOpPMaMH U
NpaBUJIaAMU aIMUHUCTPATUBHOM JESITEITHbHOCTH;

— pacmupenensaTh 00S3aHHOCTH M OTBETCTBEHHOCTH;

— HCIIOJIB30BaTh METO/Ibl MOTUBAIIMU IEPCOHANA;

— KOHTPOJMPOBATH U PETYIUPOBATh UCTIOIHEHHUE MJIAHOB.
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Braoemy:

- HaBBIKAMH MPUMEHEHUS ONTUMAJIbHBIX MOJIXO0/I0B ISl TUarHOCTUKU U aHATN3a PHIHKA;
- METOJAaMH PYKOBOJCTBA IIEPCOHAIIOM;
- HMHCTpyMEHTaM# 3((EKTUBHOTO YIPABICHHS MPEAPUIATHEM.

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI
Pa3nen 1. OcHoBBI ynipaBjieHHs NPeANPUATHEM

1.1 Bmenenwue. Ilpenmer, MeTOn W COAEp)KAHME AUCIUIUIMHBL. Teopusi yIpaBIICHUS:
yIpaBJIeHUE KaK MOTPEOHOCTh M Kak (PaKTop ycrmexa AESATeIbHOCTH, CYITHOCTh U COJCpKaHUE
yIpaBiIeHUs, MECTO TEOPUHU YIPABICHUS B CUCTEME COBPEMEHHBIX 3HAHHM, crenuduka
YIPaBJIEHYECKON JIeATENbHOCTH, COBPEMEHHBIE NpOOJIeMbl ympaBieHus. [eHesuc Teopuu
YIPABJICHUS: YIPaBICHYECKUE PEBOJIIOLHMHM, BO3HUKHOBEHUE HAYYHOM TEOpWUU YIPaBJIECHUSA,
UCTOKM M TEHACHLUU Pa3BUTHS POCCUWCKOTO YNpaBiICHUS. 3aKOHOMEPHOCTHM M IPUHIUIIBI
yIpaBieHUs: CyObEKTUBHBIE U O0BEKTUBHBIE (PAKTOPHI B YIIPABICHUH.

1.2 Cuctema ympaBieHusi NMpeanpusiTHeM M ee cTpykTypa. Ouenka 3¢(deKTuBHOCTH
ynpapieHus. Cuctema yrpaBlIeHHUs: MOHSATHE CUCTEMBl YIpPaBlIEeHUs, pacipeneicHue QpyHKIn,
IIOJIHOMOYMI ¥ OTBETCTBEHHOCTH, IIPUHLIUIIBI IOCTPOEHUS CUCTEM yrpasieHus. LlenTpanu3zanus
W JIEUEeHTpalIu3alus YIpaBJIEHUs, JEJICTMPOBAHUE MOJHOMOYMNA B IMpOLECCAX YIPaBJICHUS.
Opranu3anvoHHas CTPyKTypa u ee BHAbl. OCHOBHBIE TOHSTHS 3(PQPEKTHUBHOCTH YIpPaBICHUS.
[Tokazarenu 3 PeKTUBHOCTH yIIPABICHHUSL.

MoayJsb 2. OCHOBBI MeHETKMEHTA

2.1 Llenu B cucteme ynpasinenus. PazpaboTka cTparteruii v manoB opranuzanuu. Lenu u
LeJIeTIONIaraHie B YIPaBICHUM: pOJIb LEIM B OPraHU3allud U OCYLIECTBJIEHUU IPOLECCOB
yhpaBieHus, KiaccupuKalnus [eneid, MOCTPOeHUEe JepeBa ILelieil; codyeTaHue pasHooOpasus
neneil U (QyHKIMH MEHEIKMEHTa; CHCTEeMa YIPABJICHUS IO IIENsM; CTpaTerus M TaKTHKa
ynpasneHus. CylHOCTb, IPUHIUIIBI U METOABI IIaHupoBaHus. [Iporecc BbIpabOTKH CTpaTeruu.
@opMBbI TEKYILIETO MJIaHUPOBAHUS.

2.2 Texuomorus pa3paOOTKM U TPUHATUS YIpaBICHYECKUX perieHuid. PaszpaboTka
YIOPaBICHUYECKUX PELICHUI: TMOHATHE U KiIaccu(UKalMs yIPaBICHUECKUX  PEIICHUH,
OCHOBOIIOJIATAIOIINE 3JEMEHThl JEATEIbHOCTH, YCJIOBHMS M KPUTEPUU NPHUHATHS PELICHUH,
IpOLECC M MOJEIM MPHUHATHS YHPABIEHUYECKUX pELIEHUM, peanu3auus YHpaBlIeHYECKUX
pELIEHU.

2.3 Bnactb B cucTeMe ynpaBJieHUs, JIUAEPCTBO U CTUIIb yripaBieHUs. OTHOILIEHUS BJIACTH
B CHUCTEME YNIPABJICHUS: MOHATHE M TUIOJOTWS BIACTH; BIACTh W ABTOPUTET MEHEIKEpa;
NpU3HaKW, (AKTOpPbl W MPOSBIEHUS HEYNPaBIsIEMOCTH; WCTOYHUKMU BIIACTH B YIPAaBJICHUU
OpraHM3alyell; MapTHEPCTBO B Ipoleccax MEHEKMEHTA. JIMIepcTBO M CTWIIb YNpaBICHMS:
npoueccsl  (OpPMHUPOBaHMSI U OCHOBHBIE COCTABIIAIOIIME JIMJEPCTBA, (GopMaibHble U
HedopMabHbIe (HaKTOPHI JIUAEPCTBA, IPOSBICHUE JTUIEPCTBA B CTHIIEC YIPaBICHUS, TCHICHIIUSI
Pa3BUTHSL CTUIISI YIIPABIICHUS.

2.4 MoTHBaIIMOHHBIE OCHOBBI YIpaBieHUS U KOH(MIUKTHL. MoOTHBalUS NEATEIHHOCTH B
yIpaBJICHUN: MOTUBBI JESTEIBHOCTH YEJIOBEKA U MX POJIb B YIIPABICHUM, OCHOBHBIE MOHATHS U
JOTMKa Ipolecca MOTHBAalLMU, (GakTOpbl (OPMUPOBAHUS MOTHBOB TpyZa; HCIOJIb30BAHUE
MOTHUBALlMM B NPAKTHKE MEHEIKMEeHTa; (akTopbl 3((HEKTUBHOCTH MOTHBALIUU; COBPEMEHHBIE
KOHIENIIMK MOTHBalMU. ['pymnmoBas AMHAMHKA U KOH(JIMKTBL: POJIb TPYMIMbl B MOBEACHUH H
JeSITeIbHOCTH 4esioBeka, (OpMUPOBAHUE TPYII, B3aUMOAECUCTBUS B IpyIIe U B OpraHU3alluy;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIHSHHE KOH(DIMKTOB Ha
YIIPABJICHHE.

Mopayisb 3. OCHOBBI MapKETHHIA.

3.1 MapkeTuHr Kak cuCTeMa yIpaBJ€HUs, peryJIupoBaHus U U3ydeHus pblHKa. [loHATHE
MapKETHUHTa, IPOUCXO0XKICHUE U CYIIIHOCTh MAPKETHHTA, 1IeJIU MapkeTuHra. OCHOBHbIE TPU3HAKU
MapKETHUHIOBOro cTujs ympasieHusa. Konnenmuu mapkeruHra. OCHOBHbIE BUIbI MapKETHHTA.
MapxkeTrHroBas cpefa.
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3.2 Kommexkc mapketuHra. OCHOBHbIE MapKETHUHTOBbIE MHCTPYMEHTHI. ConepxaHue u
npoliecc yrpaBieHUs MapKeTHHroM. OCHOBHBIE (YHKIMHM MapkeTuHra. ToBapHas, LieHOBasd,
cObITOBasi 1 KOMMYHUKAIIMOHHAs NONUTHKU (upmbl. ToBapHbie cTpareruu. PazpaboTka HOBBIX

TOBapOB.

4. O0beM y4eOHOM JUCHUIIMHBI

10 cemectp
Bun yuebHoi paboTsl B 3aueTHbIX B akazewm.
eIMHUIIAX Jacax

OO6mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHA: 0,9 32

Jlexknun 0,45 16

[TpakTHYeCKHEe 3aHSITHS 0,45 16
CamocTosiTejibHas padoTa: 2,1 76

KonTtaktHas camoctosiTenbHas pabora 21 0,2
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ’ 75,8
Bu HTOroBOro KOHTPOJISA: 3auer

10 cemectp
Buj yuebHoii paboThl B 3a4eTHBIX B acTpoHoM.
eIMHUIIAX Jacax

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 3 81
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 0,9 24

Jlekuun 0,45 12

[TpakTUueckue 3aHATUS 0,45 12
CamocrosiTesibHasi padora: 2,1 57

KonrtakTHasi camocTosiTesnbHasi pabota 21 0,15
CamocTosTenpbHOE H3YYCHUE Pa3/IesIOB TUCIIUILIHHEI ' 56,85
Bu HTOroBOro KOHTPOJISA: 3auer

AHHOTanus padoyeil NPOorpaMMbl AU CHHUILIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJJMPOBAHUS H YIIPABJICHUSA KA4e€CTBOM B TEXHOJIOTHH
MATepHaI0B COBPEeMEHHOI IHEePreTHKN

1. He.]'lb AUCHUIIVIMHBI — TIOJIYYEHUE CHUCTEMBIL 3HAHUH 00 YIIpABJICHUU KA4YC€CTBOM Ha

OPEINPUSATHIX B CHCTEME HAIMOHAIHHOH YKOHOMHKH, BKIIFOUAsi METOIOJIOTMYECKHE OCHOBHI U
3aKOHOMEPHOCTH YIPABJIEHHUS KaueCTBOM B YCIIOBHUSX PBIHOYHOW SKOHOMHUKM U BHEApPEHHE
pE3yabTaTOB HAYYHO-TEXHUYECKHX M IPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peabHBIN
CEKTOP SKOHOMUKH.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mporpamMme

CIeHHATUTETA T0JIKeH:

Obnadams CIETYyIONTUMA KOMITETCHITHSIMU:

— CMOCOOHOCTHIO K opranu3anuu pabotsl nogunaeHHbIx (I1K-13);

— CHOCOOHOCTBIO K WCIIONB30BaHUIO COBPEMEHHBIX CHUCTEM YIPaBICHHS KadeCTBOM
NPUMEHUTEIHHO K KOHKPETHBIM YCJIOBHSIM TPOM3BOJICTBA HA OCHOBE MEXITYHAPOTHBIX
cranaapros (I1K-16);

— CHOCOOHOCTBIO K COCTaBJICHHIO W aHAIM3Y OW3HEC-TIAaHOB Pa3pa0OTKX W BHEIPEHUS HOBBIX
TEXHOJIOTUIECKUX IMPOIECCOB, 0OpameHns ¢ 00beKTaMu MPo(hecCHOHAILHON JAESTETbHOCTH,
BBIITYCKA M Pean3alliii KOHKYPEHTHO criocoOHoi npoaykiuu (ITK-17).
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3namo:
— TMPUHLMIBI COCTaBJICHUS TEXHUYECKOM JoKyMeHTanuu (rpadukoB paboOT, HMHCTPYKLIHMH,
IUTAHOB, CMET, 3aBOK Ha MaTepuaibl U 000pyI0BaHUE) U IP.;
— TEOpETHYECKHE OCHOBBI M METO/IbI BRIPAOOTKH 1eNIel U CTpaTeruu On3Heca;
— MPUHLMIBI TOJATOTOBKM JOKYMEHTAlMU IS CO3JaHUSl CUCTEMbl MEHEI)KMEHTa KauyecTBa
MPEIPHUSITHS,
— METOJIbI ¥ TEXHOJIOTHH MIPUHSITHS U PealTU3allii YIIPABICHUECKUX PEIICHHA.
Ymems:
— pa3pabaThIBaTh TEXHUYECKYIO TOKYMEHTALIHIO;
— MPUHHUMATH YNPABICHUECKHUE PEIICHUS U OPTaHU30BbIBATh UX BBINOJIHEHUE;
— cobuparb, 00pabdaThIBaTh TEXHUYECKYIO HH(OPMAITHUIO;
— paboTath C YHOpaBICHUECKOH JOKYMEHTAlMEW, TIOJIb30BaThCS 3aKOHAM, HOPMaMH U
IpaBUJIaMU aJIMUHUCTPATUBHOM J1€ATEIbHOCTH;
— pacnpeaensite 00S3aHHOCTH U OTBETCTBEHHOCTH;
— HUCIOJIB30BaTh METO/bI MOTHBAIIMH [I€PCOHANA;
— KOHTPOJIMPOBATh U PETYIHUPOBATH UCIOTHEHHUE IJIAHOB.
Braoems:
— CIHOCOOHOCTBIO B COCTaBE KOJUICKTHBA MCIIOJHHUTEICH y4aCTBOBATh B IPOSKTHBIX paboTax 1mo
CO3/IaHMIO U MTPOU3BOJICTBY MAaTEPHAIOB COBPEMEHHOM YHEPTETHKH,
— HaBbIKAMU MPUMEHEHUS ONTUMATbHBIX MMOJAXO0/I0B JJIsl AMATHOCTUKH U aHAJIN3a PHIHKA;
— uHCTpyMeHTaMH# 3(H(HEKTHBHOTO YIIPABICHUS.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3znen 1. OcHoBBI ynipaBiieHUs] KAUeCTBOM Ha NMpPeANPUSITUN

1.1 Beenenue. Ilpenmer, MeTon W coiepXaHWe AWCHUIUIMHBL. Teopus ympaBiIeHUS:
yIpaBlicHUEe KaK MOTPEOHOCTh W KaK (aKkTOp ycrexa JeATeIbHOCTH, CYIIHOCTh M COJICpPIKaHUe
YIOPaBJICHUS, MECTO TEOPUU VIPABICHUS KAYECTBOM B CHUCTEME COBPEMEHHBIX 3HAHMM,
crienuduKa yrnpaBIeHICCKON JCSITEILHOCTH, COBPEMEHHBIE MPOOIEMBI YIIPABICHUS Ka4ECTBOM.
3aKOHOMEPHOCTH Y TPUHLUIIBI YIPABICHHUS KAaueCTBOM: CYOBEKTUBHBbIE M OOBEKTHBHBIE
(bakTopsI.

1.2 Cucrema ympaBieHHs KayeCTBOM Ha mnpeanpusTuu. OueHka 3¢dQeKkTuBHOCTH
yropasieHus kadecTBoM. CucTeMa YIpaBieHUS KayeCTBOM: TOHSITHE CHUCTEMBI YIPABIICHUS,
pacnpenenenue (QpyHKIUU, MOJTHOMOYUN W OTBETCTBEHHOCTH, MPHUHIIUIBI MOCTPOCHUS CHCTEM
yIpaBieHUs KadecTBOM. LleHTpanuzanusi ¥ JA€UEHTpaau3alus YIpaBiIeHUs, JeJIeTHpOBaHUE
MOJTHOMOYMI B TpoIleccax yhpaBieHus KadecTBOM. OCHOBHbIE MOHATUS 3(G(HEKTUBHOCTH
yrnpasieHus kauecTBoM. [Tokazarenu 3hPeKTUBHOCTH YIPABICHUS KAYECTBOM.

Pa3nen 2. OcHOBBI CHCTEMBbI MEHEI)KMEHTA Ka4yecTBa

2.1 Ilenun B cucTeMe yrnpaBieHus KadyecTBOM. [{enu B ynpaBieHnn KaueCTBOM: POJIb 1IEJIU B
OpTraHM3aIlMi U OCYILECTBICHUH IPOLIECCOB YMpaBleHUs, KiaccupuKalus 1eeil, mocTpoeHue
JiepeBa IeJiei; coueTanne pa3HooOpa3us 1eneil 1 GyHKIMNA MEHEDKMEHTA; CUCTeMa YIpaBICHUS
MO 1eJAM; CTpaTeruss U TAaKTHKa YIpaBieHUs KauecTBOM. CyIIHOCTb, NMPUHLMUIIBI U METOMAbI
rianupoBanus. [Iporecc BeipaboTKH cTpaTerun. @OopMbI TEKYIEro TUIAHUPOBAHUS YIIPABICHUS
KaueCcTBOM. BHeapeHune pe3ylbTaToB HAyyHO- TEXHUYECKUX U TMPOEKTHO-KOHCTPYKTOPCKHX
pa3pabOTOK B peabHbBIN CEKTOP SKOHOMHUKH.

2.2 Texuomorus pa3paOOTKH W TPHUHATHUS yIOpaBiIeHYECKHX pemieHui. Pa3pabotka
VIOPABICHUYECKUX PpEIICHUW: TOHATHE W KJIACCH(UKAIMSA  YINPaBICHYECKHX PEIICHHM,
OCHOBOIIOJIATAIOIINE 3JEMEHThl JEATEIbHOCTH, YCJIOBHS M KPUTEPUU NPHUHATHS PELICHUH,
MpoIleCC W MOJENH TPUHATUAS YIPABICHUECKUX PEIICHUN, pealu3amus yrIpaBIeHYECKUX
peLICHU.

Pa3pnen 3. YnpasiieHue nepcoHajiom

2.3 Baacts B cucreme yvipapieHus. JIMIepcTBO M _CTWJIbL_yipaBjeHus. OTHOIICHHS
BJIACTU B CUCTEME YIPaBJICHUs: MOHITHE U TUIIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPa;
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npu3HaKy, (akTopbl W MPOSBICHUS HEYNPaBISIEMOCTH; WCTOYHUKUA BIACTH B YIPaBICHUU
OpraHu3alnueil; NapTHEPCTBO B IpOLECCaX MEHEIKMEHTA. JIMAepcTBO U CTWIb YIPAaBICHUS:
npouecchl  (OpPMUPOBAHMSIT U OCHOBHBIE COCTABIAIOIIME JIMJAEPCTBA, (GopMaibHble U
HeopMabHbIE (PaKTOPHI JTUAEPCTBA, MPOSIBIICHUE JTHIEPCTBA B CTUJIEC YIPABICHUS, TEHACHIUSA
Pa3BUTHSA CTUJISA YIIPABICHMUS.

2.4 MoTHBallMOHHBIC OCHOBBI VIPaBICHUS U KOHGMDIMKTBL. MOTHUBAIUs JEATCIHHOCTH B
YIPABJICHUU: MOTUBBI JEATEIIbHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUU, OCHOBHBIC IIOHATHUS U
JOTHKa Ipolecca MOTHBAIMH, (GakTOpbl (OPMUPOBAHUS MOTHBOB TpYJa; HCIOJIH30BAHUE
MOTHUBALIMM B NPAKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBALIUU; COBPEMEHHBIE
KOHIENIIMY MOTHBAIMU. ['pymnmoBas JUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
JEeSTEIbHOCTH 4esioBeka, (OpMUPOBAaHUE TPYII, B3aUMOJACHCTBUS B IPYyIIe U B OpraHU3alluy;
BO3HHUKHOBEHHUE, MPOSBICHWE M PA3HOBUIAHOCTH KOH(IIMKTOB, BIHMSHHE KOH(IUKTOB Ha

YIIpaBJICHHUEC KAaUCCTBOM.

4. O0beM y4eOHOH JUCITUIIMHBI

10 cemectp
Bun yuebnoii pabotbl B 3aueTHbIx B akanem.
SIMHHIIAX Jacax

O01mas TpyA0eMKOCTb 1Y CHUILTHHBI 3 108
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHA: 0,9 32

Jlexnun 0,45 16

[TpakTHueckue 3aHATUS 0,45 16
CamocrosiTesibHas padoTa: 2,1 76

KoHTtakTHas camocTosTenbpHas pabora 21 0,2
CaMocTosATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIMHbI ' 75,8
Bu1 HTOroBOro KOHTPOJIA: 3auer

10 cemectp
Bun yuebHol paboThI B 3a4eTHBIX B acTpoHOM.
SIMHAIIAX Jacax

Oo6mas TPyA0eMKOCTh THCIHHIJIMHBI 3 81
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,9 24

Jlexmun 0,45 12

[IpakTHueckue 3aHATUS 0,45 12
CamocrosiTesibHas padoTa: 2,1 57

KonTakTHas camocTosiTenbHas paboTa 21 0,15
CamocTosTenpHOE H3YUYCHUE Pa3/IesIOB TUCIIUILIHHEI ' 56,85
Buj MTOroBOro KOHTPOJIS: 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«IIpumMeHeHHe PAIMOHYKJIMIOB B HayKe, TEXHUKE U MeIULIUHE»

1. Heap mucuMniMHbl — (GOpMUPOBaHHE y OOyYaIOUIMXCS COBPEMEHHBIX 3HAHUI B
obnactu OCHOBHBIX c(ep TPUMEHEHUS PaTUOAKTHUBHBIX H30TOIOB,

TEXHOJIOTHYCCKUX IIPOLCCCOB HX IMPOU3BOACTBA U

HCIIOJIB30BAHUA AACPHBIX TEXHOJIOTHH.

2. B pe3yabrare wu3yYyeHUs AUCHUIJIMHBI

CHenuaJNTeTa JOJIKeH:
Obnadams CIETYIONTUMA KOMITETCHIHSMHU:

o0yuarouuiics

mo

IIOHUMAaHUs
SKOHOMHUYECKOU I[eJIecO00pa3HOCTH

nporpamme
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—  cnocoOHOCTBIO OCYIECTBIIATH TEXHOJIOTHUECKHUI MPOLIECC B COOTBETCTBUU C PErJIaAMEHTOM U
UCTOJb30BAaTh  TEXHUYECKHE CpelNCcTBAa JUISI HM3MEpPEHHs OCHOBHBIX  I1apaMeTpoB
TEXHOJIOTUYECKOT0 PoIiecca, CBOWCTB Chipbst U mpoaykimu (ITK-1);

—  CIIOCOOHOCTBIO AaHAJM3UPOBATH TEXHOJIOTMYECKUH MPOIIECC, BBISIBIATH €r0 HEIOCTATKH U
pa3pabarbIBaTh MEPOTPUATHS 110 ero coBepuieHcTBoBaHMO (ITK-3);

Sname:

— CBOHMCTBa (s1€pHO-(PHU3UUECKUE U XHUMHUYECKHE) PaJUOHYKIHUJOB, OOYCIOBIMBAIOIIUE HX
PUMEHEHUE B HAYYHBIX, METUIIUHCKUX, OHOJIOTMYECKUX U IMPOU3BOJICTBEHHBIX IIEJISX;

— OCHOBHBIE TEXHOJIOTUH MOTYYESHHSI HCKYCCTBEHHBIX PaTUOHYKIHIOB;

— OuoJoru4ecKkoe AecTBUE HOHU3UPYIOUINX U3TydyeHUH (MpsSIMOe U KOCBHHOE);

— OCHOBHBIE 00JIACTH MPUMEHEHHS KOHKPETHBIX PaJIMOHYKIINIIOB;

Ymemu:

— TPUMEHSTH NEHCTBYIOIIME POCCHIICKME HOpPMAaTHBHBIE JOKYMEHTHI B  o0jactu
paauaMoOHHON U AJIepHOM 0€30MMacHOCTH;

— paloTaTh ¢ HAyYHOU JIUTEPATYPOH;

—  OlIGHUBATh YPOBEHb PAIMALIMOHHON OMACHOCTH.

Bnademu:

— HAy4YyHOM M TEXHHYECKOW TEPMHUHOJOTHEHW, COBPEMEHHBIMM METOJAaMHU IIOJyYEHHs,
00pabOTKH ¥ MHTEPNPETAUA HAYYHOU HH(POpMAIIHH;

— METOJaMM pacyeTa HAKOIUICHHUS PAJUOHYKIHUIOB B IMpolecce paboThl AIEPHOIO PeaKkTopa,
YCKOPHTEJSI, U30TOITHOTO TeHepaTopa.

3. KpaTkoe conep:kanue TUCHMILIMHBI:
Paznean 1. [lonyyeHnue u siiepHoO-(pu3nyecKUe CBOMCTBA HCKYCCTBEHHBIX PAIMOHYKJINI0B

Benenune. OTKpbITHE UCKYCCTBEHHOW PaJIMOAKTUBHOCTH. SlnepHO-(pu3ndeckre cBOWCTBa
HMCKYCCTBEHHBIX PAAUOHYKIUIOB, OTJIUSYMS OT CBOMCTB MPHUPOJHBIX PAaIUOHYKIUIOB. [lepBbie
CIy4yar IMPUMEHEHHUsI UCKYCCTBEHHBIX DPAJUOHYKIUIOB B MEIUIIMHE, UCTOPUYECKAs CIIPaBKa.
ITpon3BOACTBO NCKYCCTBEHHBIX PAIMOHYKIINIOB B Poccuu u B mupe.

PagnoaktuBHble m3mydeHus (o, [, y-m3mydeHus, snekTpoHsl BK u oxe-3mekTpoHsI):
SHEPrusl, MPOHUKAIOIIASI CTIOCOOHOCTb.

UccnenoBatenbckue simepHble peakTopbl. OCHOBHBIE OTJIMYUS OT DHEPIETHUYECKUX
YCTaHOBOK. PeakTopHble pagMOHYKIUABI: OCKOJIOYHBIE M IIOJYyYEHHBIE II0 PEAKLHUHU
paauanMoOHHOTO 3axBaTa HeWTpoHa. Pacder o0ONy4eHHOW «TOHKOW» MHUIICHH. SaepHO-
buznyecKkre CBOMCTBA PEaKTOPHBIX paTuoHyKINaA0B. Meroa Crmnapaa-Hanmepca.

[TonydyeHne HCKYCCTBEHHBIX PAAUOHYKIUIOB B YCKOPUTESAX 3apSKEHHBIX YaCTHIIL.
Bbixon «TosicToi» MUIIEHU. XapaKTEpUCTUKH COBPEMHHBIX LHUKIOTPOHOB ISl MPOU3BOJICTBA
MEJIUIIMHCKUX PAIMOHYKIIHIOB.

Pa3nen 2. [IpyMeHeHne HCKYCCTBEHHBIX PATMOHYKJIHI0B

HckyccTBeHHBIE PAgUOHYKIUIBI B KA4e€CTBE MATEPUHCKUX B  PAAHOHYKIUIHBIX
reseparopax. XapakTepUCTKU U30TOIHBIX T'€HEPATOPOB U CBOMCTBA JOYEPHBIX PATUOHYKIUIOB.
PacueT panroHyKIMIHOTO reHeparopa.

MeTton paauoakTHUBHBIX MHIUKATOpOB. Mcrtopust oTkpeiTus. [IpuMenenue B Ouosoruu,
MEIUIIMHE ¥ HAay4YHBIX HccienoBaHusx. CHHTE3 OpPraHOTPOIHBIX paguodapMipenapaToB s
PAAVMOHYKIINI0M TUATHOCTKU U TE€PaIuu.

IIpumeHenne y-usnydenus. lIpyuHuMn OEHCTBHUS Y—IyIIKH W Y—HOXa I JIy4€BOU
Tepanuu. Hepaspymaromuii KOHTPOJb KaudecTBa U3NeIui (y-IedeKTOCKOMHS, WHIUKATOPHI
YPOBHSI W TOJIIMHOMEDPHI). SnepHO-pu3nUecKrue CBOWCTBA Y-u3Nydareled M o0nacTh uX
MPUMEHEHUS (BOCO, 187Cs, 19|y, 15gy, 10Tm, 75Se, 144C(—J). Tm-170, kak aabTepHATUBHBIH
WCTOYHUK Y-U3Ty4€HUSI PEHTT€HOBCKOIO CIIEKTpPA.

HeiTpoHHO-aKTHBaMOHHBIN aHAJIN3, UICTOYHUKU HEUTPOHOB. PannanmonHeie
TEXHOJOTHH. PaualinOHHO-XUMHUYECKAs] TEXHOJIOTUS: MAaTEPUAIIBI «C MAMSThIO», BYJIKaHU3ALIHS
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4. O0beM y4eOHOM JUCHUIIMHBI

Kay4yKy, IOJIMMEpU3anus 1 Ap. PaninoHyKiInaHbIe HCTOYHUKH TEIUIA U DJIEKTPOIHEPIUH,
PUTOI'n B kocMOce ¥ IPUMEHSEMBIE B HUX PaAHOHYKIINIBL.

10 cemectp
Bu yuebHoi paboTh! B 3auetHbIX |B akamewm.
eIMHUIIAX  [dacax
O01mas TPy10eMKOCTb TUCHHUILIHHBI 4 144
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,34 48
Jlextuu (JIek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,90 32
CamocrositesbHas padora (CP) 2,66 96
[ToaroroBka u Hanucanue pedepara 0,83 30
CamocrosiTenbHOE U3YUYECHHUE PA3/IeTIOB JUCIIUILIMHBI 29,8
KonraktHas camocrositensHast pabora 0,83 0,2
[ToaroroBka K KOHTPOJILHBIM paboTamMm 1,0 36
Buabl KOHTpOJIS:
3auer +
Buj uTOroBOro KOHTpOJIS: 3auer
10 cemecTp
By yue6HoOl paboTsl B 3auernsix |B actp.
eIMHUIIAX  |Jacax
OO0masi TpyA0eMKOCTb M CHUILIHHBI 4 108
KonrakTHas padora — ayiuTOPHBIE 3aHATHSA: 1,34 36
Jlexuuu (Jlek) 0,45 12
[Tpaktrueckue 3ansatus (I13) 0,90 24
CamocrositesbHas padora (CP) 2,66 72
ITonroroBka u Hanucanue pedepara 0,83 22,5
CaMocTosTenbHOE U3YUEHHE PA3/1ETI0B IUCIUIUINHbI 22,35
KonrtakTHast camocTosTenbHas pabora 0,83 0,15
ITonroToBka K KOHTPOJIBHBIM paboTam 1,0 27
Buabl kouTpoOJIA:
3auyer +
Bupa uTtoroBoro KOHTpoJIs: 3auer
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AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI

«MOI[CJII/IPOBZIHHC XUMHKO-TEXHOJIOTHYE€CKUX MPOUHECCOB B TEXHOJIOI'MU MaTEPHAJIOB
COBpeMeHHOﬁ IHEPIreTUKU»

1. Heap aucOMIVIMHBI — NpUOOpeTeHHE 0a30BBIX 3HAHUI 10 OCHOBHBIM pa3jeiam

KypCa, a TaKiXKe YMeHI/Iﬁ U IPAKTUYCCKUX HABBIKOB B obnactu MOJCIIMPOBAHUA XHMHUKO-
TCXHOJIOTHYCCKUX IMPOLECCCOB, UCIOJIB3YCMbIX IMPU PCHICHUMU HAYYHBIX W IMPAKTHYCCKUX 3aaad
CTYACHTaMHU BCEX CHeHHaHBHOCTeﬁ.

2. B pedyjbTatrte O0CBOCHHUS NUCHUIIJIUHDBI oﬁyqalomm”lcﬂ mo ImporpamMmme

crienuaJauTeTa J0J2KCH:

Obaadoamse CIENYIOMAMA KOMIETCHITMSIMH
CHOCOOHOCTBIO K PELICHUI0 NPO(EeCCHOHATBHBIX MPOM3BOJICTBEHHBIX 337134, BKIIOYAIOIINX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJOTMYECKMX HOPMAaTHBOB PACXOJOBAHUS CBIPbS,
MaTepHaoB U HHEPreTUYECKUX 3arpar, COBEPILICHCTBOBAHUE KOHTPOJIS
texHosoruueckoro mporecca (I1K-2);
CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOIMYECKHM IPOLIECC, BBISBIATH €r0 HEJOCTATKU U
pa3pabaTbIiBaTh MEPOIPHUATHS 110 ero coBepieHcTBoBaHuO ([1K-3);
CHOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHHYECKOE PEIICHHE C y4eTOM OXpaHbl TpyHa,
paauaMoHHOI 6e30MacHOCTH M OXpaHbl OKpyxkaromiei cpeast (I1K-4);
CHOCOOHOCTBIO K aHalIM3y CHUCTEeM aBTOMAaTH3allMM HPOM3BOJCTBA U  pa3paboTke
MEpONpHATHIA 110 uX coBepueHcTBoanmo (I1K-5);
CHOCOOHOCTBIO K  pa3paboTKe  IUIAHOB M IpOrpaMM  INPOBEACHHMsS  Hay4HO-
UCCIIEIOBATEIbCKUX Pa3paboOTOK, BHIOOPY METOJOB W CPEACTB PEIICHHs HOBBIX 3a/1a4
(TIK-9);
CHOCOOHOCTBIO CaMOCTOSITEJIbHO ~ BBINOJIHATH ~ MCCJIENOBAHHUSA € HUCIOJIb30BaHUEM
COBPEMEHHOW  ammapaTypbl H  METOJOB  HCCIEIOBaHMA B  00NacTH  OOBEKTOB
npoeCCHOHATIBHON JEATENbHOCTH, MPOBOJUTH KOPPEKTHYIO OOpabOTKY pe3ylbTaTOB H
yCTaHaBJIMBAaTh afekBaTHOCTH Mojeneii (ITK-10);
TOTOBHOCTBIO HCIOJB30BAaTh METOJIBI OIIGHKM pHCKa U pa3paldaTbiBaTh MeEpbI 10
o0ecrieyeHHI0 0€30MacCHOCTH  pa3pabaThiBaeMbIX HOBBIX TEXHOJIOTMH oOOpalieHus c
ob0bekTamu nipodeccronanbroi aestenbroctu (ITK-11);
CIOCOOHOCTBIO MIPEJCTABIATh PE3YJbTaThl UCCIENOBaHMUS B (opMax OTYETOB, pedeparos,
nyonuKanuii M MyONUYHBIX OOCYXIEHHH, CIOCOOHOCTH (POPMYIMPOBATH MPAKTUUYECKHE
PEKOMEHIAINH 110 UCTIOJIb30BAHUIO PE3yIbTATOB Hay4YHbIX uccienoBanuit ([TK-12);
CIOCOOHOCTBIO K  HCIIOJNB30BAaHUIO COBPEMEHHBIX CHCTEM YIPABICHUS KadeCTBOM
NPUMEHHUTEIbHO K KOHKPETHBIM YCJIOBUSIM NPOM3BOJCTBA Ha OCHOBE MEXIYHAPOJTHBIX
cranaapros (I1K-16);
CIOCOOHOCTBIO K TIPOBENCHHUIO aHAIM3a TEXHWYECKUX 3aJaHWii Ha TPOEKTUPOBAHHE H
IPOEKTOB C YYETOM CYIIECTBYIOIIET0 MEXIYHApOAHOTO U HAIMOHAJIBHOIO SJIEPHOTO
3akonoatenscTa (ITK-18);
CIOCOOHOCTBIO K TIPOBE/ICHUIO MATEHTHBIX UCCIIEIOBAHUN C IEBbI0 00ECTIEYeHHUs TaTEHTHOM
YHCTOTHI HOBBIX MIPOEKTHBIX pernenuit (ITK-19);
CHOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJOTHMYECKHMX CXEM Ha OCHOBE pE3YJIbTaTOB
Hay4YHO-HccienoBaresibekux padot (ITK-20);
CHOCOOHOCTBIO HCMOJB30BaTh CpPEACTBA ABTOMATH3AIlMM TPH IOATOTOBKE MPOEKTHOM
noxkymenTtarun (ITK-21).

3namo

METOABl  MOCTPOCHHMSI  DMIIUPUYECKHX  (CTATUCTHYECKUX) U (PU3MKO-XMMHUYECKHUX
(TEOpPETUYECKUX) MOJIEeH XUMHKO-TEXHOJIOTHIECKUX TIPOIIECCOB;
METOABl WACHTU(PUKAIMA MaTEeMaTHYECKUX OIMUCAHWN TEXHOJIIOTUYECKAX TPOIECCOB Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX;
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— METOAbl  ONTUMHU3ALUM  XUMHUKO-TEXHOJIOTMYECKUX  IIPOLECCOB  C  IPUMEHEHUEM
AMIIUPHYECKUX W/UIN (PU3NKO-XUMHUECKUX MOJEIEeH;

Ymemo
— IPUMEHATh H3BECTHBIE METOAbl BBIYMCIUTECIBHOM MAaTeMAaTHUKM M MaTeMaTH4eCKOU

CTaTUCTHKH JUIS PELICHUS KOHKPETHBIX 3a/1a4 pacyera, MOACIHPOBAHUSA, HICHTH(PHUKALINN U
ONTHUMM3ALMM IIPU  MCCICAOBAHMH, IPOCKTUPOBAHUM U  YIPABJICHHUU IPOLECCAMU
XUMHYSCKOM TEXHOJIOTHH,

— HCIOJb30BAThb B CBOCH IIPAKTUYECKOM JEATEIBHOCTH I JOCTHIKEHUS JTHUX LieJed
W3BECTHBIC ITAKETHI IIPUKIIAIHBIX IIPOTPAMM.

Bnaoemu
— METOJaMH MaTeMaTUYEeCKOM CTAaTHUCTUKUA s 00paOOTKM pe3yibTaTOB AKTHBHBIX H

IIACCUBHBIX 3KCIICPUMEHTOB;

— MEeTOJlaMH BBIYMCIUTEIbHON MaTeMaTUKHU Ul pa3padOTKU U peaju3allMd Ha KOMIbHTepax
QITOPUTMOB MOJAETUPOBAHUSA, UACHTH(PHUKAIMYA U ONTUMH3AINN XHMUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB.

3. KparTkoe cojep:kaHue JMCHUTIHHBI

Tema 1. OCHOBHbIE TOHATHUS.

OcCHOBHbIE NPUHLUIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XHMHUKO-TEXHOJIOTHMUECKUX
nponeccoB (XTII). Maremaruueckue 3MIUpUYECKUE U MaTeMaTHYeCKUe (PU3MKO-XMMHUYECKHE
MOJEIA M KOMIIBIOTEPHOE MOJEIUpOBaHUE. JIeTEpMMHUPOBAHHBIE W  BEPOSITHOCTHBIC
MaTemaTuueckue Mozenu. [Ipumenenre MeTo1010rM CUCTEMHOIO aHaIM3a Ui pelIeHUs 3aaa4
MozaennpoBaHusa. [IpuMeHeHMe nNpUHIMIA «UEPHOTO SAIIMKa» I[pPH  MaTEeMaTUYECKOM
MOJICIMPOBAaHUH. ABTOMaTH3UPOBAHHbIE CUCTEMBl IPUKIAAHON nHpopMmaTuku. Mepapxuueckas
CTPYKTypa XHMMHYECKHMX MPOU3BOJACTB M HUX MaTeMaTH4YeCcKuX Mozenen. Ilpumenenue
KOMIIBIOTEPHBIX MOJEJEH XUMHYECKHX IIPOLECCOB i aHalIW3a, ONTUMU3ALUU U CUHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTeM. OCHOBHbIE NPHUEMBl MATEMAaTHUYECKOIO MOJEIUPOBAHUS:
SMIIUPHUUECKUN, CTPYKTYPHBIH ((PU3HKO-XUMHUYECKHI) U KOMOMHUPOBAHHBIN (TEOPETUUYECKHUIN).
ITocTpoeHne cTaTMYecKuX M AMHAMUYECKUX Mozesed. Pemenue npsameix 3aaad. [IpoexkTHbIN u
IOBEPOYHBIH (OLIEHOUYHBII) pacyeT mpoueccoB. Pemenne obpaTHbix 3agau. [lapamerpudeckas u
CTPYKTypHasi MJEHTU(UKALUA MaTeMaTUYeCKUX MoJielei. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaTeMaTH4eckux  Mogjened. Crpateruss NPOBENEHUS  PACUETHBIX  MCCIENOBAaHUN U
KOMITBIOTEPHOTO MOJIETIUPOBAHMS PEAIBHBIX IPOLECCOB.

Paznen 1. IlocTpoeHme HJMIHMpHYECKHMX MojAedell XHMHKO-TEXHOJOTHYECKUX
MPOLIECCOB.

Tema 1.1. DopMynMpoBKa 334a4u aIPOKCUMALMN JTAHHBIX JUIS ONUCAHUS YKCIEPUMEHTAJIBHBIX

3aBUCHMOCTEH ¥ TOJYYEHUS SMIOMPHYECKUX MOJeNel npoueccoB. Buuael kpurepues

annpoxkcuManuu. Kpurepuii MeToga  HaMMEHBUIMX KBaspaToB. PemeHue 3amaumn
alpoOKCUMAllMKM  JUI HEJIWHEWHOM W JIMHEWHOM II0 IapameTpaMm Mojenend. MarpuyHas

(dbopMynHMpoBKa 3a/auM anmpoKCUMalud. AHATUTUYECKUH U alrOPpUTMUYECKUNA MOJIXOABI IS

pemeHuss 3aJadd annpoKCUMalWy Uil JIMHEHWHBIX W JIMHEApPU30BAaHHBIX MOJEIEH METOI0M

HAauMEHBIINX KBAJPATOB.

Tema 1.2. HopManbHbI 3aKOH pacnpeseseHus il BEKTOPHbBIX CIy4YailHbIX BEJIWYUHBI U

ONpECICHNE UX YHUCIOBBIX XAapaKTEPUCTHK. MaremaTtndyeckoe 0XXHMJIaHUE W IUCIIEPCUs AJIA

BEKTOPHBIX CIIy4alHbIX BEIWYMH. JIUCIEPCHOHHBIM M KOPPEIALMOHHBIN aHanmu3. IloHsaTus

JUCIIEPCUU  BOCIIPOU3BOJMMOCTH M aJCKBATHOCTH, a TaKXKe - OCTATOYHOM JUCIIEPCHUHU.

Omnpenenenne BbIOOPOUHBIX KOIPPHUIMEHTOB KOPPENISUUU U KOIPPHUIMEHTa MHOKECTBEHHOU

koppensiuu. CTaTUCTUYECKUH TOAXOA K ONpEeAeNeHHI0 OIIMOOK W TOrpelHocTed B

HKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUM.

Tema 1.3. PerpeccroHHBI W KOPPEISILMOHHBIA aHalIW3 JJid MOCTPOECHUS SMIUPHUYECKHUX

MojieJlell Ha OCHOBE JaHHbBIX MAcCUBHOTO HKcrepuMeHTa. [loHATHA (QYHKIUM OTKIMKA U

¢dakTopoB. OCHOBHBIE JOMYILIEHHUS PETPECCUOHHOTO M KOPPEISIMOHHOTO aHanusza. Kpurepuu

MPOBEPKH OJHOPOJHOCTU Juciiepcuil. BpiOop Buaa ypaBHEHMIl perpeccuu, a TakKke
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omnpeneneHue Kod(QHUIMEHTOB pPErpeccMr W HMX 3HAYMMOCTH C HCIOJb30BAaHUEM KpPUTEPHUS
Creronenra. Ilporenypa HUCKIIOUYEHUST HE3HAYUMBIX KOA(PUIMeHToB perpeccun. OmnpeneneHue
aJICKBaTHOCTHU PETPECCUOHHBIX MOJIENEH ¢ TOMOIIbI0 KpuTepusa duriepa.

Tema 1.4. OcHOBHBIE HOJOKEHHUS TEOPHUM IIAaHUpOBaHMsA sKcrnepuMeHToB  (1): momHbIM
daktopHblii skcnepuMeHT (IIDPD) M oO6paboTka ero pe3yiabTaroB. ONTHMAalbHBEIE CBOMCTBA
MaTpPUIBl TJIAHUPOBAHUS W CBOWCTBO oOpToroHaNbHOCTH. Ompenenenue kod3hdummeHTo
MOJIEeJIeH, WX 3HAUYUMOCTH M TMPOBEPKa aJeKBAaTHOCTH YpaBHEHHUs perpeccuu. CBOHCTBO
pOTaTabeNbHOCTH MOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

Tema 1.5. OcHOBHEIE MOJIOKEHUS TEOPUU IIaHUPOBaHMs dkcnepuMeHToB (I1): opToroHanbHBIN
LHEHTpaIbHbI KoMOo3uimoHHbIH 1ad (OLIKII) skcnepuMeHTOB M 00paboTKa €ro pe3yJbTaToB.
OO0ecnieyeHre OPTOrOHAIBHOCTA MATPHIIbI TUTAHUPOBAHUS U OIPECIICHHE BETUYUHBI 3BE3THOTO
wieya. OmnpenencHue Kod(Q(UIMEHTOB MOJCIW, WX 3HAYMMOCTH W OIEHKAa aJeKBATHOCTHU
ypaBHEHUS perpeccuu. PacueTHoe BeIUKCICHUE KOOPIMHAT TOYKH ONTUMYMa (PKCTpEMyMa).
Tema 1.6. OnruMH3alusg dKCHEPUMEHTAILHBIX HMCCIECNIOBAHUN ¢ IIpUMEHeHHeM MeToaa bokca-
Buibcona. OCHOBHBIE MOAXOAbl K ONTUMM3AIMH SKCIEPUMEHTAIBHBIX HUCCIEIOBAaHMIA.
DKCIEepUMEHTAIbHO-CTATUCTUUECKUIT MeTof. CTpaTeruss JBIKEHUS K ONTUMYMY LIE€JIEBOM
byHkun (QyHKIMKM — OTKIMKA) TpaJMeHTHBIM MeToaoM. Kpurepuu HOCTHKEHHS «IIOYTH
CTaIlMOHAPHOU 00JIACTH» M METOJIbl YTOUHEHHS TOJIOKEHHS ONTUMAJIbHOW TOYKH B (haKTOPHOM
MPOCTPAHCTBE.

Paznean 2. [locTpoenue GU3NKO-XMMHUYECKHX XUMUKO-TEXHOJIOTHYECKHX MPOLIECCOB.
Tema 2.1 Drtanbl mMaTeMaTH4yecKOro mojenupoBaHus. dopmynupoBka TrUmnores, MOCTPOEHUE
MaTEeMaTHYECKOTO OIMHUCAHUs, Pa3padoTKa MOJCIUPYIOMIETO AJITOPUTMA, POBEPKA aIEKBATHOCTH
MOJACIA W WICHTH(PUKALMSI WX TMapaMeTPOB, pPACUCTHBIC HCCIICAOBAHUS (BBIYMCITUTEIIBHBIN
9KCIIEPUMEHT).

Tema 2.2 CocraBicHHE CHCTEM YpPaBHEHHMH MaTEMaTHYECKOI'O OIIMCAHMS IPOIESCCOB U
pa3paboTka (BeIOOP) aNTOPUTMOB HX PElIeHHs. BIOYHBIN MPUHIIMI TOCTPOSHUSI CTPYKTYPHBIX
MareMatndeckux Mmozenei. O000IeHHOe ONMMCaHue IBMIKEHHS IMOTOKOB (a3 B ammapaTrax ¢
ITOMOIIILIO TUAPOAMHAMHUYECKUX MOJICIICH, YUUTHIBAIOIINX COCpPEIOTOUYCHHBIE u
pacnpeelieHHbIe MCTOYHUKH BEIIeCTBAa W dHEPrud (TeruioThl). JIOKanbHBIE WHTEHCHBHOCTH
HMCTOYHMKOB BEIIECTBA W TEIUIOTHI B TIOTOKaX, COOTBETCTBYIOIIUE pPa3IUYHBIM (PHU3UKO-
XUMUYECKUX mponeccaM. OCHOBHbIE THUIBl YPAaBHEHHI MaTE€MaTUYECKOrO OMHCAHUS XUMHUKO-
TEXHOJIOTHYECKHX MPOIIECCOB — KOHEYHBIE, OOBIKHOBEHHBbIC mup(epeHInaTbHbIE |
muddepeHIanbHbIe YPaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 MareMaTUYEeCKOE€ MOJCINPOBAHNE CTAIMOHAPHBLIX W JMHAMHYECKHUX PEIKHMOB
TUIPABINYECKUX MPOLIECCOB B TPYOOIPOBOJHBIX CUCTEMAaX, II100AIbHBIC M JICKOMIIO3HIIMOHHBIC
METOAbl PEIICHUS CHCTEM HEJIMHECHHBLIX VPaBHCHMM, a Tak)Ke SBHBIC M HEIBHBIC METOJBI
YUCJIEHHOI'O PEIIEHH CUCTEM OOBLIKHOBEHHBIX AU(depeHInaIbHbIX ypaBHeHHI. CocTaBieHe
YpaBHEHUW MaTeMaTHYEeCKOTO omucaHus mporecca. [loctpoenne uHOOPMAIMOHHBIX MAaTPHIL
MaTeMaTHYeCKUX MOJeNeil Ansg BbIOOpa OOIIEro aiaroputMa pemieHdus — MOIEIUPYIONIEro
aqropuTMma.  Peanmuzamusi  aNrOpUTMOB — pEIICHUS] ~ HEJIMHEHWHBIX W OOBIKHOBEHHBIX
mubdepeHIManbHbIX ypaBHeHHH. Onucanue cranuoHapHbIX pexxumoB XTII ¢ mpumeHeHuneM
CUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUH. lTepalMoHHBIE QJITOPUTMBI PELICHUS.
[IpumeHneHne MeToMOB MpoCThIX uTepanuid u HproToHa-PadcoHa ans monmydeHus pelieHus.
[Ipobnema cxogmmocTH TIpoliecca pemieHus. J(eKOMMO3UITMOHHBIM METO/ PEIICHUS CIOXKHBIX
CHUCTEeM KOHEUYHBIX ypaBHeHUH. [locTpoeHue WHPOPMAIMOHHON MATPUIBI ISl  BBIOOpA
ONTUMAIBHOTO AJITOPUTMA pElIeHUs 3a1a4du. [loHsITHE )XeCTKOCTH cucTeM nuddepeHImanbHbIX
YpaBHEHUU W KPHUTEPUHU >KECTKOCTH. SIBHBIE (OBICTpBIC) M HESIBHBIC (MEIJIECHHBIC) METOIbI
pemieHus. Meroasl nepBoro (Meto Jitnepa), BToporo ( MoauuIupOBaHHbIE METOJIbI Diiiepa)
u yeTBepToro nopsiaka ( Meron Pynre-Kyrra). OnieHka TOUHOCTH METOAOB — OIMIMOOK YCEUEHHUSI.
[lepexomubie OmMMOKM W  OMMUOKH  OKPYIJIEHHUS TPU  YHUCICHHOM  HWHTETPUPOBAHUU
muddepeHIManbHbIX  ypaBHEeHUH. CrocoObl oOecmedeHuss CXOJUMOCTH pEIISHUs 3aJadu.
[IpumeHneHne HESBHBIX METOAOB JUISI PEIICHUS JKECTKUX cucteM auddepeHImaibHbIX
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ypaBHeHUH. OnpeneneHus mara UHTErpupoOBaHusl UTEPAllMOHHBIM MeToAoM. MeTtonoB KpsHka-
Huxonbcona (MeTon Tpanenuit).

Tema 2.4 Marematuuyeckoe MOAECIUPOBAHUE  CTAlMOHAPHBIX  PEXKUMOB  NIPOLIECCOB
TeIlonepeayd B IJACTMHYATBIX M 3MEEBUKOBBIX TEMJIOOOMEHHMKaX. MareMaTuueckoe
OIKCaHUE MPOLECCOB C MPUMEHEHHEM MOJIeNIel 11eaIbHOr0 CMEIIeHHs U BhITeCHeHUsI. BriOop 1
rpaduveckoe MpeACTaBICHHE AITOPUTMOB pemieHus. [IpuMeHeHHe CTaHJapTHBIX METOJOB
BBIYHMCIIUTEIILHOM MAaTEMATUKH JJIs1 PEIICHUS 3aa4.

Tema 2.5 Maremaruyeckoe MOJEIMPOBAHUE CTAIMOHAPHBIX PEKHUMOB IIPOLIECCOB
TeIlonepe/ayd B OPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEMIOOOMEHHHKOB, PEHICHHE
3amaun  Kommm ®  KpaeBOW 3a/laydl  NPU  WHTETPUPOBAHWH _ CHUCTEM  OOBIKHOBEHHBIX
b depeHIMaNbHBIX YpaBHEHHH. MareMaTuyeckoe OINKCaHuE IMPOILECCOB C MPUMEHEHHUEM
MOJENEN UAeanbHOro BeiTecHEHU. Pemenue 3amaun Ko u kpaeBou 3amauun. [IpencraBienue
QITOPUTMOB  BBIUMCICHHM B BHJIE WH(DOPMALMOHHOW MATpPULIBI CHUCTEMbl YpaBHEHUM
MaTeMaTHYECKOr0 OIMUCaHHUA M OJOK-cXeM pacyeToB. Maremaruyeckoe ommcanue XTII ¢
MPUMEHEHHUEM CHCTEM OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHEeHUH. Onrucanue 0ObeKTOB C
pacupeleNeHHBIMU B IIPOCTpaHCTBE mapamerpamu. DopMynupoBKa HadaabHBIX M KPAacBBIX
yCIOBHM 3asay pemieHus. YucnaeHHblil anroputM 1-ro nopsnaka it pemeHus 3agaun Komm.
Meron «aIpUCTPENKU» Ul peIEHUs KPAeBOU 3a1a4u.

Tema 2.6 MatemaTuuyeckoe MOACIMPOBAHUE CTALIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX C
Memankod. OnucaHue MUKPOKMHETUYECKMX 3aKOHOMEPHOCTEW NPOTEKAaHUS IMPOU3BOJIbHBIX
CIOXKHBIX XMMHYECKUX peakIui B KUAKOW (a3e jis MHOTOKOMIOHEHTHBIX CHCTEM.
OrnpeziesieHne KIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XMMHUYECKHX PEaKUuid ¢ TpPUMEHEHUEM
METOJIOB JINHEHHOM anreOpbl - paHrOB MAaTPHUI] CTEXUOMETPUYECKHX KOA(P(DUIIMEHTOB pEaKlnu.
MaremaThueckoe ONMCaHUE PEaKTOPHOro Ipolecca ¢ pyOalIKkod JUisi MPOU3BOJIBHOM CXEMbI
MPOTEKaHUs XMUMHUYECKON peakuuud. BpiOop anropuTMoB peuieHHs 3afadyd C MPUMEHEHUEM
WH()OPMAIIMOHHOM  MATpPUIIBI  CHUCTEMbl  ypaBHEHUW  MaTEMaTUYECKOIO0  OMUCAaHUA U
MPEJICTaBJICHUS aJITOPUTMA PELICHHS C MOMOIIBI0 OJIOK-CXeMBbI pacyeTa mpoliecca.

Tema 2.7 MaTemaTnueckoe MOJECINPOBAHUE HECTAIIMOHAPHBIX PEKUMOB [IPOLIECCOB B PEAKTOPAX
c Memankod. Maremaruueckass IIOCTAaHOBKA 3aJadyd Ui pPEAKUUU C TMPOU3BOJIBHOU
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaun Komum — 3agauM ¢ HadaJIbHBIMHU
ycrnoBusIMU. Pa3sHOCTHOE TpENCTaBI€HHE CHCTEMBI OOBIKHOBEHHBIX U depeHInaIbHbIX
ypaBHeHui. IlocTtpoenne wHGOPMAIIMOHHONW MATPHUIBI JUIsi BbIOOpa airopuTMa pelIeHUs.
['padmyeckoe mpencTaBieHe aJropuT™Ma peieHus B BUAE OJIOK-CXEMBbI pacueTa.

Tema 2.8 Maremarrueckoe MOJISTUPOBAHUE CTAIIMOHAPHBIX PEKUMOB B TPYOUATHIX PEAKTOPAX C
OPSAMOTOYHBIM U MPOTUBOTOYHBIM JIBUKEHHEM TEILUIOHOCUTENe. MaTtemaTndeckasi MOCTaHOBKA
3a/1a4M JUIS PEaKIMK C KOHKPETHOM CTEXMOMETpHUUYECKON cxeMoi. @opMynupoBka 3anadun Komm
— 3aJ]a4d C HAYaJIbHBIMU YCJIOBUSIMU M KpaeBOM 3aJaud — 3a/aud C KPAE€BbIMHU YCIOBHSIMHU.
Pa3HocTHOE nmpezncTaBieHHME CUCTEM OOBIKHOBEHHBIX U (epeHIaNbHbIX YpaBHEHUH.
[Toctpoenne WHGOPMALMOHHBIX MATPHIl ISl BBIOOpa anrOpuUTMOB pemieHus. ['paduueckoe
IpeJICTaBICHNUE AITOPUTMOB PEIIEHUSI B BUJI€ OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTuueckoe MOJAEIMPOBAHUE HECTAIMOHAPHBIX PEXUMOB TMPOIECCOB B
TpyOYaThIX pPEaKTOpax M YKCJICHHbIC AJITOPUTMBI JIMCKPETH3AIlMU JUI PEIICHUS CUCTEM
mubdepeHIManbHBIX YPAaBHEHUH C YacTHBIMU MPOM3BOAHBIMU. MaremMaTH4ecKas MOCTaHOBKA
3a/1auy JUIs pEeaKIMU ¢ KOHKPETHOM CTEXHOMETpHUYECKOr cxeMon. DopMynpoBKa HAYaJIbHBIX U
rpaHu4HbIX  ycioBuid. [luddepeHnuansupie ypaBHEHHsT B YacTHBIX MPOHW3BOAHBIX -
AIUTUNTUYECKOTO0, MapaboIMYecKoro U TUIMEpOOJIMYECKOT0 THUIMOB. AJTOPUTMBI  PELICHUS
ypaBHEHUU Mmapabonnueckoro tuma. MaTemaruueckas MOJelbh XHMHUYECKOTO MPEeBpaIlCHHs B
M30TEPMUYECKUX YCIOBHSX Ui HECTAIMOHAPHOTO Ipoliecca B TPYyOUAThIX ammaparax ¢ y4eToM
MPOJOTBHOTO TEpPEeMENINBaHUS W C TMPUMEHEHHEM OJHOoIapaMeTpuieckon auddy3noHHON
MOJIEH ISl ONKUCAHUS THIPOJUHAMHYECKONH OOCTAaHOBKH B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI
pelieHuss B BUJE CHCTEM HEIWHEWHBIX  ypaBHEHHH, a Takke OOBIKHOBEHHBIX
nudepeHIHaNTbHBIX YPaBHEHUM TEPBOTO U BTOPOTO MOPSIKOB.
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Tema 2.10 MaremMarnyeckoe MOJEIMPOBAHUE  CTAlMOHAPHBIX  PEKUMOB _ MPOLIECCOB
HENPEPBIBHOW MHOTOKOMITOHEHTHOW pPEeKTU(UKAIMU U abcopOimu. MareMaTH4eckoe ONHMCcaHue
mpolecca MHOTOKOMIIOHEHTHOM pPEKTH(PHUKAIMU B TapeiabuyaToil KojJoHHE. MozenupoBaHue
¢a3zoBoro paBHOBECHS W TIpolLlecCa Maccoleperayd Ha Tapesikax B MHOTOKOMITOHEHTHBIX
cUCTeMax. Y4YeT TeIUIOBhIX OallaHCOB Ha TapelikaX Ipu MOJEIUPOBAHUU Tpoliecca B
peKTU(UKANMOHHOW  KOJIOHHE.  JIeKOMITO3MIIMOHHBIA  alNTOpPUTM  pacyeTa  mpolecca
pekTudukauud B KOJOHHOM  ammapare. MaremMaTH4ecKoe  ONMCaHHe  IMpoliecca
MHOTOKOMIIOHEHTHOM abcopOIMu B HAcaJOYHOM KOJOHHE. MonenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOM MaccoNepeauyd B CEKLHUSX HAaCcaJOYHOM KOJIOHHBI. AJITOPUTM pELICHUs
KpaeBo# 3a/1a4M Il MOJCIIMPOBAHMSI ITpoliecca abcopOmy B HACaIOYHOM KOJIOHHE.

Pa3zgea 3. OCHOBBI ONITUMU3ALMHA XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB.
Tema 3.1 PemieHue 3ajay oNTUMM3AIMM  C TEPMOJAMHAMUYECKUMH, TEXHOJOTHMYECKUMU,
SKOHOMUYECKMMH, TEXHUKO-3KOHOMUYECKHMHU U SKOJOTMYECKUMU KPUTEPUSAMU ONTUMATbHOCTH.
Ontumanenbeie pecypcocOeperaromme XTII. Bweibop KpuTepueB ONTUMAaNbHOCTH (ILIETIEBBIX
byukuii). DOopMynupoBKa MHOTOKpPUTEpPHAIbHON 3amaud onTuMuzanuu. OcoOEHHOCTH
pelieHuss  ONTUMU3AUMOHHBIX 3agad XTIl mpu  HanMuuMu  HECKOJIBKMX  KPHUTEpPHUEB
ONTUMAJIFHOCTH, OBPAKHOM XapaKkTepe 11e/IeBOi (QYHKIMU U HATUYUU OTpaHudeHui 1-ro u 2-ro
ponaa.
Tema 3.2 Anroput™bl OJIHOMEPHOM M MHOIOMEpPHOM onTuUMHU3aluu. MeToabl CKaHHUPOBAHMS,
JOKAJHM3aIMA IKCTPEMyMa, 30JI0TOro cedeHus U uucen PuOoHaum B ciydae OJHOMEPHOM
ONTUMU3ALMHU. MeTO bl MHOTOMEPHOM ONTHUMU3ALMK HYJIEBOTO, IEPBOTO U BTOPOIrO MOPSIIKOB.
CuMmekcHble, cilydailHble W TIpaJUeHTHbIE METOJbl MHOTOMEPHON onTuMHu3auuu. Meton
mrpadHbIX QYHKIUH.

3akiaro4eHue.

A. Illpumenenue komnblOTepHbIX Mozened XTIl npu npoeKTUPOBaHMM XUMUYECKUX
npousBojcTB — B CAIIP. 3agaun cuctem aBromaTu3upoBaHHoro mnpoektuposanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOIO MpoeKTupoBaHusA. MHpopManmoHHOE U MaTeMaTUYECKOe
ob0ecneuenue CAIIP. ABToMaTtu3upoBaHHOE MPOEKTUPOBAHUE C MPUMEHEHUEM KOMIIBIOTEPHBIX
monenen XTII.

b. Ilpumenenune xkomnbroTepHBIX Mozaene XTIl npu ynpaBieHUH TEXHOJIOTHYECKUMU
npoueccamu — B ACVYTII. KommnberorepHoe moapenupoBanue XTII B pexnme peanbHOro
BpeMeHH. CucTteMbl IpsIMOTO IU(PPOBOTO (KOMIBIOTEPHOIO) YIPABIEHUS TEXHOJIOTMYECKUMU
MPOLIECCAMM. Ocobennoctu peanusanuu KOMIIBIOTEPHBIX MoJenen XTII B
aBTOMATHU3MPOBAHHBIX CHCTEMaX YIpaBlieHUs TexHonornueckumu npoueccamu (ACYTII).

4. O0beM y4eOHOH JUCHHILINHBI

Buz yue6Hoi paboTbl Beero 3 CemecTp

3E Axan. 4. 3E Axan. 4.
OO01mast TpPyA0€MKOCTh JTUCIIATIITHBI 3 108 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 1,33 48
Jlexnun 0,89 32 0,89 32
[TpakTrueckue 3anstus (I113) - - - -
JlaGopatopusbie padotsl (JIP) 0,44 16 0,44 16
CamocrosiTeJibHAas pa6oTa 1,67 60 1,67 60
KonTakTHas camocTosTenpHas padoTa 0,4 0,4
CaMOCTOSITEIBHOE U3ydeHUE paznenos | 1,67 596 1,67 59,6
JIACIIUIIINHEI
Buabl KoHTpOJIS:
Bua konrpoJs u3 YII (3auer ¢ oneHKoil) ’
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM
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Bcero S ceMecTp
Bun yaeOHO# paboThI 3F A(I:lTp. 3E Acrp. u.
OO01mast TpPyA0€MKOCTh TUCIUTLITNHBI 3 81 3 81
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,33 36 1,33 36
Jlexiuu 0,89 24 0,89 24
ITpaktrueckue 3ansatus (113) - - - -
Jlaboparopusie paboTs (JIP) 0,44 12 0,44 12
CamocrosiTesibHas padoTa 1,67 45 1,67 45
KoHTakTHas camocTosTeNnbHas paboTa 0,3 0,3

1,67 1,67

CamocTosITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 44,7 447
Buabl KOHTpOJISA:
Buo konmpona uz YII (3au c ouy.) \
Bua uTOoroBoro KOHTpoJIf: 3a4er ¢ OLEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl TUCHUNJINHBI
«MaTtepuaJioBeeHe B TEXHOJOTHH COBPEMEHHO IHEPTreTUKI)

1. HeJII/I AUCHUIIJIMHBI — HpI/IO6peTCHI/I€ CTYACHTaMHA 3HAHHH O CTPOCHHUU U CBOMCTBax

COBPCMCHHBIX HNPOMBIINUICHHBIX MAaTCpHaJIOB, B YaCTHOCTHU, MATCpHUaJIOB, HCIIOJILB3YCMbLIX B
COBpeMeHHOﬁ OQHCPICTHUKEC U TCXHOJIOIUAX MATCPHUAJIOB AACPHOI'O TOINIMBHOI'O IUKIIA.

2. B pe3yjJbTarte MU3YUYCHUA JUCHUIIJINHBI oﬁyqamumﬁcﬂ mo ImporpamMmme

CIIenuaJauTeTa J0JKCH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:
CIIOCOOHOCTBIO OCYILIECTBIISITh TEXHOJIOTMYECKUH MTPOLIECC B COOTBETCTBUM C PETJIAMEHTOM U
UCIIOJIB30BaTh ~ TEXHUYECKUE CpENCTBA Ui  M3MEPEHMs  OCHOBHBIX  I1apaMETpPOB
TEXHOJIOTMYECKOTro IpoLecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);
CHOCOOHOCTBIO NMPUHUMATh KOHKPETHOE TEXHHUYECKOE PEIIEHHE C y4yeTOM OXpaHbl Tpy[a,
panuanuoHHON 0e30MacHOCTH U OXpaHbl OKpyxkarotei cpeanl (ITK-4).

3namu:
OCHOBHBI€ TUIIbI U IPUHIIMIIBI KIacCU(UKAIIIY OCHOBHBIX ITPOMBIIIJIEHHBIX MaTEPHAJIOB,
HCIIOJIb3YEMBIX, B YACTHOCTH, B COBPEMEHHOM DHEPIETUKE U TEXHOJIOTUSAX MATEPHAIIOB
AJIEPHOTO TOILNIMBHOIO LIUKIIA,;
COCTaB, CTPYKTYpPY U CBOMCTBA OCHOBHBIX IPOMBIIUIEHHBIX MaTepHUajIOB, UCIIOJIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHON PHEPIETUKE M TEXHOJIOTHSIX MAaTEPUAJIOB EPHOIO TOIIMBHOTO
LUKJIA;
XapaKTEPUCTHUKU OCHOBHBIX MPOMBIIIEHHBIX MaTepUAJIOB, UCIIOIb3YEMbIX, B HACTHOCTH, B
COBPEMEHHOM HEPreTUKE U TEXHOJIOTUAX MAaTEPUAJIOB AJIEPHOTO TOILNIMBHOIO LIUKIIA,
npuHATYI0 B Poccuiickoit @enepanyi MapKUpOBKY OCHOBHBIX IPOMBIIITIEHHBIX
MaTEepUaloB, UCIOJIb3YEMBIX, B YACTHOCTH, B aTOMHOW YHEPIETHKE;
B3aMMOCBSA3b MEXIY CTPYKTYpOH, CBOMCTBAMH M YCJIOBHMSMM DSKCILTyaTalldd OCHOBHBIX
MPOMBINIIEHHBIX MaTepUaoOB, UCIOJIb3yEMbIX, B YACTHOCTH, B COBPEMEHHOW PHEPreTUKE U
TEXHOJIOTHSAX MaTEPHUAJIOB SIEPHOIO TOILUIMBHOTO LIUKIIA;

Ymems:
YIOPaBIATh CBOWCTBAMU  OCHOBHBIX IPOMBIIIIEHHBIX MaTEPHAJIOB, HCIOIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOW 3HEPIeTUKE M TEXHOJOTHAX MATEPUAJIOB SIIEPHOTO TOIUIMBHOIO
LUKJIa;
BBIOMpAThH MaTepuagbl C BBICOKMMHU OJKCIUTyaTallHOHHBIMHM XapaKTePUCTHKAMHU  JUId
3a/laHHBIX YCJIOBHH JKCIUTyaTallVH;
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— OIpEeNessATb OCHOBHBIE  CBOMCTBA  IPOMBIIUICHHBIX MAaTE€pUalOB, HCIIOIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOM YHEPIreTUKE U TEXHOJIOIMAX MATEPHUANIOB SIEPHOIO TOIUIMBHOIO
LUKJIa;

— TIPOTHO3MPOBATH PAOOTOCIIOCOOHOCTh  MPOMBILUIEHHBIX MAaTE€PUalOB, HCIOJIb3YEMbIX, B
YaCTHOCTH, B COBPEMEHHOM YHEPIeTUKE U TEXHOJIOIMAX MATEPHUAIIOB SIEPHOTO TOIUIMBHOIO
LUKJI,

Braoemy:

— METOJaMHU OIPEIEICHUS CBOMCTB OCHOBHBIX IIPOMBIIIJIEHHBIX MaT€PUAJIOB, UCIIOIb3YEMBIX, B
YaCTHOCTH, B COBPEMEHHOH DHEPreTHKE M TEXHOJIOTHAX MAaTEPHUAJIOB SIEPHOrO TOILIMBHOIO
LIUKJIA;

— JaHHBIMU JUISI TOPUHATHA KOHKPETHBIX TEXHUYECKUX pElIeHMH Inpu  pa3paboTke
TEXHOJIOTUYECKUX ITPOLECCOB € TOUKH 3PEHUS TEXHUKO-IKOHOMHUYECKON 3P PEKTUBHOCTH.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

BBenenue

MarepuanoBeieHue Kak Hayka: LEIM, 3aJauyd M 3HadeHue AucuUUIUIMHBL OOuue
TpeOoBaHus, MpeAbsBIseMble K MaTepuajgaM B 3aBUCUMOCTU OT YCJIOBMH HCHOJIB30BAHUS WU
sKcIulyatanuu. PasButue Hayku o marepuaynax. Ponb pycCKMX YYEHBIX B pPa3BUTHUM HAyKHU.
Hoctiwxkenuss B o0nacTH  CO3JAaHMS  HOBBIX ~ MAaTepUaloB, TEXHHUKO-’KOHOMMYECKas
3 PEKTUBHOCTh UX NMPUMEHEHHs. 3HAaUeHUE MAaTePHAJIOB B PA3BUTUH XMMHKO-TEXHOJIOTHIECKUX
IPOILIECCOB U 00ECTIEYeHUH UX OE30IaCHOCTH.

Pa3nes 1. ®u3nko-xuMu4yecKkre 0CHOBbI MaTepUAJIOBeleHU S

OcHOBHbBIE TOHATHUSA O CTPOEHUH, CTPYKTYpE M CBOMCTBaX MarepuanoB. MeTonsbl
U3Yy4YEHUS CTPYKTYPhI U CBOMCTB MaTEPHUAIIOB.

Crpoenne marepuanoB. OCHOBHbBIE THIbI KPUCTAUIMYECKUX peleTok. Kiaccuduxanus
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONHUSA CBOMCTB KpucTaiioB. CTpoeHUE peabHBIX
KpUCTaioB. [legeKTsl peanbHbIX KPUCTAUIOB M UX BIIMSHHUE HA CBOWCTBA METAJJIOB U CILIABOB.
CpoiictBa nucnokamnuidi. JlparpamMma «mIOTHOCTh JeQEeKTOB-IPOYHOCThY». Kpucrammmsanus
MeTaJIoB M cruaBoB.  CaMonpousBoibHas — Kpuctaiumsauus. HecamonpousBoibHas
KpUCTaLTU3aus. AMopQHbIE MaTepUaibl. AJTIOTPONUYECKUE TPEBPALICHUS METAJIIOB.

CgoiictBa MatepuainioB. Ilokazarenu cBoiictB. Knaccugukanus cBoiicTB. MexaHuuyeckue,
¢uznyeckne, XUMHUYECKUE, HKCIUTyaTallUOHHBIE M TEXHOJOTMYECKHE CBOWCTBA MaTEpUaJIOB.
Iloka3aTenu MEXaHMYECKUX CBOWCTB, OIpENENsIeMble IIPU CTAaTUYECKUX HCIBITAHUAX Ha
pacTspkeHne M u3ruO0. MeToael  ompeneneHus TBepIocTH  MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, ONPEAEIAEMBIC IPU JUHAMUYECKUX U HIUKIMYECKUX UCIIBITAHUSX.

OcHOBBI TeopuH CIIaBOB. J[MarpaMMbl COCTOSIHUS CIIJIaBOB. T€pMUHBI U OINpEAETICHUS.
Jlnarpammsl — «COCTaB-CBOKWCTBO». Pa30BbIl COCTAB CILUIABOB. 3aBUCHUMOCTb MEXy CBOWCTBaMU
CIJIaBOB M TUIOM auarpammsl coctosiHus. [Ipasuio H.C. Kypnakoga.

Pa3nen 2. Mera/uindyeckne MaTepHaJIbl

Kene3o u crnaBel Ha ero ocHoBe. Ctanu M 4yryHbl. JKene3oyriepoaucThie CIUIaBbI.
CTpyKTypsl  CIUIAaBOB  JK€JNE30-yriaepoA. JluarpamMmbl — COCTOSIHUSL — KEJIE30-LIEMEHTHT.
KomnoneHTsl, pa3bl U CTPYKTYpHBIE COCTABIISIONINE CTale U OENbIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAININYECKUE MaTepUabl. Y TIEPOAUCTHIE U JIETUPOBAHHBIE CTAJIN.
Knaccudukanus craneil, onpeneneHne MOHATHS KadecTBa cTaiu (TpeOOBaHHSA K KayecTBY).
BnusiHue yrieposa M MOCTOSHHBIX (TEXHOJOTMYECKHMX) MIPUMECEH Ha KaueCTBO CTAJH, METOIBI
yIydlleHUs] KayecTBa CTaJu (MOBBILIEHHE €€ KOHCTPYKIIMOHHON NpodHOCTH). BnusHue
JIETUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBa cTanu. KoHCTpyKiuoHHbIE cTanu. MHCTpyMeHTanabHbIE
ctanu. Knaccuukanust yriaepoAaucThIX U JETHPOBAHHBIX cTaneid. MapkupoBka ctaneid UyryHbl
u TBepable cruiaBbl. CBoiicTBa M Ha3HavyeHue uyryHa. [Ipouecc rpaputuzanuu. YyryHsl cepsie,
Oenble, KOBKHE, BHICOKOIIPOYHBIE, X CBOICTBA, 00JaCTh MPUMEHEHUS, MApKUPOBKA.

Tepmuueckass obpabotka. Teopus W mpakTHKa TEPMUYECKOH M XUMHMKO-TEPMHUYECKOM
00paboTKK MeTalyioB M ciuiaBoB. Ilpupona, MexaHu3M M YCJIOBUS NMPOTEKAHUSI CTPYKTYPHBIX
npeBpalieHuii B ctanu. Buabl Tepmudeckoil o0pabotku cranu: omxur I u Il pona, momHsiil u
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HENOJHBIM OTKAI, HOPMAIW3ALMs, 3aKajKa, OTIYCK. 3aKaaMBacMOCTb W IPOKAINBAEMOCTb
craneil. Biausiaue Tepmuueckoil oOpabOTKM Ha MEXaHMYEeCKHe CBOMcTBa craiu. Pu3nueckue
OCHOBBI XHMHKO-TepMUYeCKOil 00paboTku. Auddy3noHHOE HaACHIIEHUE MOBEPXHOCTH CTallU
HeMeTallaMi. Buabl u cmocoObl meMeHTauuu. AszoTupoBanue — cranu. Juddysmonnas
Metayuin3anus. IoHHas XMMUKO-TepMudeckas 00paboTka.

[{BeTHBIE METAJUIBI U CIUIaBBl Ha UX OcHOBe. OOIIas XapakTepUCTUKa U Kiaccupukanus
MeJHBbIX cIIaBoB. JlaTyHu, OpOH3bl, MeIHO-HUKeJeBble cIUIaBbl. OOIas XapaKTepUCTHKA
QIIOMUHUEBBIX CIUIaBOB. [leopMupyemblie alrOMHHHUEBBIEC CILIABBI, JIUTCHHBIC ATFOMUHUECBBIC
cruiaBel. OOIas XapakTepuCTUKAa MarHUeBbIX CIUIaBOB. JlehopMupyemble MarHueBbIE CILIABBI.
Jlurelinple MarHueBble CIulaBbl. TWTaH M CIUIaBbl HA OCHOBE TUTaHAa. BiusHMeE Jerupyromux
JJIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiunii U CIUIaBbl HAa €T0 OCHOBE.
TyromnaBkue MeTaUIbl U CIJIaBbI HA KX OCHOBE.

ITopoIKOBBIE METAJUINYECKUE MAaTEPUAJIBI.

Paznen 3. OcHoBbl Koppo3uu MeTa10B. IIpMHHUNBI M MeTOAbI 3alIUTHI OT
KOPPO3HH.

OcHOBHBIE TPUYUHBI KOppo3un MeTayuioB. llokasarenmn kopposuu. Kraccuduxanums
KOPPO3UOHHBIX MPOILECCOB. XUMUYeckas Kopposus. I'azoBas kopposus. Kopposus B )KuIKOCTAX
— HEJIEKTPOJINTaX. DJIEKTpOXUMuUeckas Koppo3usi. KuHeTuka 31eKTpoXUMHUYECKON KOPPO3HH.
Koppo3ust MeTajiioB B yCIIOBUSAX TEXHOJOTHYECKUX CPEJl XUMUUYECKUX ITPOU3BOJICTB.

IIpuHIMIIBI 1 METOABI 3AIMUTHI OT KOppo3uu. KOppo3MOHHOCTONKHE METANIMYECKHE U
HEMETAJUIMYECKUE Marepuansl. MeToapl 3aliuThl MAIlMH M alllapaToB  XMMHYECKHX
IIPOU3BOJICTB OT KOPPO3UU. VIHTMOUTOPBI KOPPO3UH. DNEKTPOXMMUYECKAs 3aIIMTA. 3AIUTHbHIE
HOKPBITHS.

BnusHue o0myueHuss Ha CTPYKTYpY, MEXAaHMUYECKHE CBOMCTBA U KOPPO3HOHHYIO
CTOMKOCTb MaTepUasoB. PaguaniiOHHOCTONKHE CTAlIU U CILIABBI.

Pa3nes 4. Hemetainyeckue MaTepuaJbl

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coequHeHuil. CTpoeHHe U CBOICTBa
noauMepoB. TepMopeakTHBHbIE M TEpMOIUIACTUYHbIE MoiauMepbl. CTpoeHHe M CBOMCTBa
mwiactMacc.  OCHOBHBIE  PA3HOBUJHOCTU  IPOMBIIUIEHHBIX IIOJIMMEPOB M IIJIACTMACC.
["a30HanOJIHEHHBIE TUIACTMACCHI.

OCOOEHHOCTH CTPOEHHUS, CBOMCTBA pPE3MHOBBIX MaTepuaioB. Pe3uHbl 001m1ero
Ha3Ha4YeHMUs], CIIEUAIbHbBIE PE3UHBI U 00JACTH UX MPUMEHEHUS.

Jlakokpacounbie Matepuaisl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
LITAaTJIEBKA.

Kepamunueckue martepuansl. KOHCTpYKIIMOHHAs, MHCTPYMEHTAlbHAs UM TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kmaccudukamuss cTexosn MO Ha3HAYeHUIO U 00J1acTH
npuMeHenus. Cutamisl. ['pagur. AcGect. CBoiicTBa M 06J1aCTH TIPUMEHEHHUS.

CmazouHble Macia, IUIACTUYECKUE CMa3KH, TBEPJIble CMa30uHble MaTepuaibl. CMa30uHO-
OXJIQXKAAOLINE )KUIKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MaTEPHAIIBI.

AHTHUQPUKINOHHBIE METAJUINYECKHE U HEMETAJUINYECKHE MaTepHalIbl.

Komnosumnmonnsie marepuansl (KM). OOmasi xapakTepucTHKa KOMITO3ULIMOHHBIX
matepuanoB. [lucnepcHo-ympouennsie KM, cmoucteie KM,  Bonoknucteie  KM.
KoMno3urmonssle Marepuanabl Ha METAUIMYECKOW M HemeTtaundeckod ocHoBe. CAII
(crieueHHBIE ~ AJIOMHUHHMEBBIE  TOPOMIKH). ApPMHMpOBAaHHBIE  IOJHMMEPHBIE  MaTepHabl.
Kepamuueckre KOMIIO3UIMOHHBIE MaTEPHUAIIbL. Y TIIEPOAHBIE KOMIIO3UIIMOHHBIE MATEPUAJIbL.

IToHATHA 0 HAHOTEXHOJIOTUAX, HAHOMaTepuanax. [I[pumenenue B MpOMBIIIIIEHHOCTH.

Pa3nes 5. JxoHoMHuYeckn 000CHOBAHHBINH BHIOOP MATEPUATIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JUIsi KOHKPETHOTO TEXHOJIOTMYECKOI0 Mpoliecca.
Kputepun wu anroputM BblOOpa KOHCTPYKIIMOHHBIX MaTepuanoB. OKOJOTHYECKHE U
HYKOHOMUYECKUE aCIIEKThl MAaTEPUATIOBENCHUS U 3alIUThl MATEPUAIOB OT KOPPO3HH..
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4. O0beM y4eOHOH JUCIUIIMHBI

Bun yaeOHOM paboThI Beero 3 cemecTp

3E Akan. 4. 3E Axan. u.
OO01mast TpPyA0€MKOCTh JTUCIUTLITNHBI 3 108 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexmun 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I113) - - - -
JlabopaTtopusie paboTs (JIP) 0,44 16 0,44 16
CamocrosiTesibHas pa6oTa 1,67 60 1,67 60
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4
CaMOCTOSITEIbHOE U3y4eHUe pazzgenos | 1,67 59.6 1,67 59,6
JIACITUIIIHHBI
Buabl KOHTpOJISA:
Buja xonurpoJs u3 YII (3auer ¢ oneHKoi) \
Bua uToroBoro KOHTpoJIs: 3a4der ¢ OLEHKOM

Bcero 5 ceMecTp
Bun yuebHoit paboThl 3F A(I:{Tp. 3E Actp. u.
OO011as TpyA0€MKOCTh TUCITUILUIHHBI 3 81 3 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexuun 0,89 24 0,89 24
[Tpaktnueckue 3anstus (113) - - - -
JlaboparopHsie paboTsl (JIP) 0,44 12 0,44 12
CamocrosiTesbHasi padoTa 1,67 45 1,67 45
KoHTakTHas camocTosTelbHas padoTa 0,3 0,3
1,67 1,67

CaMOCTOSITeJIbHOE U3YUYEHHUE PA3JICJIOB TUCIIUIIIIMHBI 447 447
Bujabl KOHTpOJIS:
Buo konmpona uz YII (3au c ou.) ‘
Bua MTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOM

4.5. IlpakTukn

AHHOTanus padoyeil nporpaMMbl YueOHOI NPAKTHKHN: NPAKTHKH 10 MOJIYYEHHIO
NEePBUYHBIX NPO(PECCHOHAIBHBIX YMEHUI H HABBIKOB
1. Heap y4eOHONH NPAKTHKM: NPAKTUKH MO0 TMOJYYEeHHUI0 TEePBHYHBIX

Npo(ecCHOHAIBLHBIX YMeHHIl M HABBIKOB — (opMupoBaHHe y OOyyaromMXcs MEPBUYHOTO

OpecTaBieHuss 00 OCHOBHBIX HampaBleHUsAX, OOBEKTaX W BUAAX HNpodecCHOHATBLHON

JESTEIbHOCTH , K KOTOPBIM TOTOBSATCS BBITYCKHUKU Kadeapbl, B 00JAaCTH  XUMHUYECKOU

TEXHOJIOTUM MaTepUaloB COBPEMEHHOW SHEPreTUKH, B TOM UYUCIE — B OOJACTH TEXHOJIOTHS

TEIJIOHOCHUTEIIEH U PATUOIKOJIOTUS SEPHBIX YJHEPTETUYECKUX YCTAHOBOK.

2. B pe3yabTare NpOX0XkKICHHSA Y4YeOHOW MNPAKTUKH. NPAKTHKM MO IOJYYeHUIO
NEePBUYHBIX MNpPodecCHOHATBHBIX YMEHHH H HABBIKOB O00y4YalUIWIcs 1O MNporpamme
CIeNNATUTETA JOJIKEeH:

Obnadams CIeTyIONTUMA KOMITETCHIHSMU:

— TOTOBHOCTBIO CBOOOJHO TOJIB30BaTHCS JIMTEPATYPHOH M JE€NOBOM MUCHMEHHOW M YCTHOM
peubl0 Ha PYCCKOM $3bIKE, CIOCOOHOCTh B IHUCHMEHHOM M YCTHOM peuu NpaBUIIBHO
(morngno) ohopmuts pe3ynbraThl MbinuieHus (OK-5);

— CIIOCOOHOCTBIO K CaMOpPa3BUTHIO, TOBBIIIEHUIO CBOEH KBaJU(UKAMM M MacTepCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO NPUMEHSATh METOAbl M CPEeACTBa MO3HAHUS, OOY4YeHUS U
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CaMOKOHTPOJISI JUIsl TPUOOPETCHHS HOBBIX 3HAHWMM W YMEHHMA B OOJacTH TEXHHKH U
TEXHOJIOTMH, MAaTEeMAaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX, COLHAIBHBIX U SKOHOMUYECKHUX
HayK, B TOM YHCJ€ B HOBBIX O00JIACTAX, HEMOCPEICTBEHHO HE CBS3aHHBIX cO cdepoit
NCSITeIbHOCTH, Pa3BUTHUS COIMANIBHBIX U TIpodeccnonaibubix kommnereniuii (OK-10);

— CIOCOOHOCTBIO HCIIOJIB30BaTh MAaTeMaTHYE€CKUE, €CTECTBEHHOHAYYHbIE M WHKCHEPHbBIC
3HAHUS JIJIs pelleH s 3a/1a4 cBoel npodeccuonanbuoit nestensHocTu (OITK-1);

— CHOCOOHOCTBIO TPOPECCHOHATBHO HWCIOIh30BaTh COBPEMEHHOE TEXHOJIOTHYECKOe U
aHAJTUTHYECKOE 00OpYJAOBaHUE, CIIOCOOHOCTBIO K MPOBEICHUIO HAYYHOTO HCCJICIOBAHHS U
aHaJIM3y MOJYYCHHBIX TIPU €ro mpoBeaeHuu pe3yabtatoB (OI1K-2);

— CIIOCOOHOCTBIO  CaMOCTOSTEIBHO  BBIIOJHATH  MCCICAOBAHHS C  HCIOJL30BAaHUEM
COBPEMEHHOM  ammapaTypbl M METOJOB  HCCJICIOBaHMS B  00JacTH  OOBEKTOB
npo(ecCHOHATLHOW JAESITeTbHOCTH, MPOBOJUTH KOPPEKTHYIO OOpabOTKY pe3ylbTaToB U
yCTaHaBJIMBaTh ajiekBaTHOCTH Mozenei (ITK-10);

3name:

— TIOPSIOK OpPTaHU3AINH, TUIAHUPOBAHUS, TPOBEJCHHS B 00€CIIeUCHIsI 00pa30BaTeIbHON
JESATENILHOCTH 10 MPOoIIII0 U3ydaeMOon MPOrpaMMBbI ClielUalnuTeTa

— TOPSAIOK OpraHU3allvH, TNIAHUPOBAHUS, IPOBEIACHUS U 00ECIIeYeHHs Hay4HO-
MCCJIEI0BATENbCKUX Pa0dOT C UCIIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

Ymems:

— OCYIIECTBISITh IOUCK, 00pabOTKY U aHATN3 HAYYHO-TEXHUUYECKON HH(POpPMAIHH 1O MPOPHITIO

IIPOMICHHON IIPaKTHKH;
Bnaoembs:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K NMPOPECCUOHAITBHON JEATEILHOCTH 110 TPO(HITIO
M3y4aeMoil MporpamMmbl CIIEIUAINTETA;

—  METOJOJOTHYECKUMH MOAX0AaMH K OpraHU3allii HayYHO-UCCIIEI0BATEILCKON 1
00pa3zoBaTeNbHON AESTEIHbHOCTH.

— HaBBIKAMU HANMCAHUA OTYETA MO IPAKTHUKE.

3. KpaTkoe conep:kanue yueOHOH NPAKTUKH: MPAKTHKY 10 MOJYYeHHIO NEPBUYHBIX
npodeccuoHAILHBIX YMeHHII U HABBIKOB

Paznen 1. Benenne. Hcropusi M coBpeMeHHas JeATeJbHOCTh Kadeapbl XHUMHH
BBICOKMX JHEpPIruii U paanodkoJorun. llenu u 3a71aun NPakTUKK MO MOTYYEHHUIO TEPBUYHBIX
npo¢ecCHOHATIBHBIX YMEHHUI U HAaBBIKOB, O3HAKOMJIEHHE C UCTOpHEN Kadenpbl XUMUHM BBICOKUX
SHEPruil M paJUuOdKOJOTMM, OpraHu3aluell  Hay4yHbIX HCCIeloBaHUM Ha Kadenpe. u
oOpa3oBaTenbHON AedrenbHOoCcTH Ha Kadenpe. [locenenne HaydHbIX J1abopaTtopuil kadenpsl.

Pazgen 2. O3HakoMuTeJbHbIEe IKCKYPCHH HA TPEANPUSTHS M B OPraHU3aIUH,
NAeATEJBHOCTh KOTOPBIX CBsi3aHa ¢ npoduieM H3y4aemMoil NpPOrpaMMbl CHenHAJIMTeTa.
[TpenycMOTpeHb! 2 SKCKYpPCHH B Takhe opranu3auuu, kak @O u 1-1 aTOMHas 3JIeKTpOCTaHLINA,
r. O6uunck, PHIl «KypuaroBckuii mnctutyr»y, BHUUXT, Myzeit ypana, ®PHUNDTPU, r.
3eseHorpan u T.I0.).

Paznen 3. 3HaKoMCTBO ¢ opraHu3anyeii Hay4YHO-HCCJIE0BATEIbCKOM /1eSITeJIbHOCTH
KaeApbl XMMHH BBICOKHX JHepruii m paauodkosoruu. O3HAKOMIEHHE C OCHOBHBIMU
HalpaBJICHUSIMU  Hay4yHO-HCCIenoBaTelabckoi  aesTenbHocTd. [IpakTHueckas pabGora B
aHAIUTHYECKUX Jaboparopusax kadeapsl (xpomaTtorpaduueckas, CeKTpaabHas J1abopaTOpUn).

Paznen 4. 3HaKOMCTBO ¢ opraHu3anyeii Hay4YHO-HCCJIE0BATEIbCKOM /1eSITeJIbHOCTH
HOKII um. .. MenaeneeBa. Ilocemenue nadoparopuii L{leHTpa KOJIEKTUBHOTO MOJI30BAHUS
um. JU. MengeneeBa. IlpuHIMIBI, TeXHOJOTUH, (GOPMBI U METOJABl OpraHHU3ALUU
aHanutuyeckux padot B LIKII.

Pazgen 5. OdopmieHue oT4yera 0 NpaKTHKe. BrinonHenne WHIMBUIYaIbHOTO
3aganus. Coop, o6paboTka u cucreMaTusauus nHopMmannoHHoro Marepuana. Ilpencrasnenue
OTYeTa 110 IPAKTHKE.
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4, O0beM Yy4eOHOW NPAKTUKH: TPAKTUKH 1O TNOJYYEHUIO TEPBHYHBIX
npogeccuoHAJbHBIX YMEHHH U HABBIKOB

. 6 cemecTp
Bunbl yueOHOM paboThI
3a4eT. eIMHUII aKaJ/ieM. 4acoB

OO0mas TPy10eMKOCTh MPAKTHKH M0 Y4eOHOMY IIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64

JlabopaTopHsbie paboTsl (JIP) 1,78 64
CamocrosiTesibHas padora 1,22 14

KonraktHas camocrositenbHast pabora 0,4

CamocTosiTenbHOE U3YyUEHHE PA3IeNIOB IPAKTUKI 1,22 25,6

Hanucanue oruéra 18
Bua konTposs: 3a4eT C OLICHKOM:

Bunasr yue6HoM paboThI 6 cemecTp
3a4eT. eIMHUL] | aCTPOHOM. YacOB

OO0masi Tpy10€MKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48

JlaGopaTopHbie paboTsl (JIP) 1,78 48
CamocrosiTeibHas paGora 1,22 33

KonraktHas camocrositensHast pabora 0,3

CaMocTosTenbHOE U3YUYCHUE PA3AENOB MPAKTUKHI 1,22 19,2

Hanucanue otuéra 13.5
Bua KoHTpoOJISA: 3a4eT ¢ OLeHKOI

AHHOTanus padoyei nporpamMmbl IIpou3BoaCTBEeHHON NPAKTHKU: HAYYHO-
HCCJIe0BATEILCKO padoThI

1. Ienp MNpPOU3BOACTBEHHOH MNPAKTHKH: HAYYHO-MCCJIEI0BATEIbCKOH PadoThl
(HUP) — ¢opmupoBanue mnpodecCHOHATbHBIX KOMIETEHIUI M TNpHOOpETeHHE HAaBBIKOB B
o0yacTu MarepuajoB COBPEMEHHOW SHEPreTHKH, CBSA3aHHBIX C PaJHMallMOHHBIMHU MPOIECCAMHU,
IIOCPEACTBOM IUTAHUPOBAHMSI U OCYIIIECTBIIEHUS YKCIIEPUMEHTAIBHON JAESITEILHOCTH.

2. B pe3yabTare mNpOXOKIAeHHS TPOU3BOJACTBEHHOW TNPAKTHKH: HAY4YHO-
HCCIe10BATeNILCKON padoThbl 00yyaromuiicss Mo MporpaMme crenuaiuTeTa JA0JDKeH obsanarh
CIEYIOIIUMU KOMIETEHIUSIMHU:

— CIHOCOOHOCTBIO K O0OOIIEHMIO, aHAJINW3Y, BOCHPHUATHIO MH(OpMalMM, MOCTAHOBKE LIETU U
BeIOOpY TyTeit €€ noctmwkenus (OK-4);

— CIHOCOOHOCTBIO K CaMOpa3BUTHIO, TOBBIIIEHHIO CBOEH KBalM(pUKAUU M MacTepCTBa,
CHOCOOHOCTBIO CaMOCTOSITENILHO TPUMEHSTh METOJbl U Cpe/CTBA IMO3HaHMS, OOY4YEeHUs U
CaMOKOHTpPOJISL JJIsi TPUOOpETeHUs] HOBBIX 3HAHUW M YMEHUH B O0JacTU TEXHUKH U
TEXHOJIOTMH, MAaTEMAaTUKH, €CTECTBEHHBIX, T'YMAaHUTAPHbIX, COLUAIBHBIX U IKOHOMUYECKHX
HayK, B TOM YHCJIE B HOBBIX O0OJIaCTSIX, HEMOCPEACTBEHHO HE CBA3aHHBIX CO cdepoi
npoeCCUOHATBHON ~ JEATENIbHOCTH, PA3BUTHS  COLHMAIBHBIX M MPOPECCHOHATBHBIX
xkommetenmii (OK-10);

— TOTOBHOCTHIO KPUTHYECKH OLIEHHWBATh CBOM JOCTOMHCTBA M HEJOCTAaTKU, HAMETUTH IYTH U
BBIOpATh CPE/ICTBA Pa3BUTHUS IOCTOMHCTB M ycTpaHeHus: HeaocTatkos (OK-11);

— TIOHMMAaHHUEM POJIM OXPAHbI OKPYXKAIOLIEH CPepl U PallMOHAIBHOIO IPUPOJOTIONb30BaHUS U
JUTsl pa3BUTHA ¥ coxpaHenus nuBmiu3anuu (OK-13);
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CHOCOOHOCTBIO HCIIOJIB30BaTh MAaTEMaTUYeCKHE, €CTECTBEHHOHAYYHbIE M WHKCHEPHBIC
3HaHMS JJIS PELICHNUs 3a/1a4 CBoeH mpodeccronanbHoi nesrensHoctr (OI1K-1);
CHOCOOHOCTBIO  MPO(GECCHOHATFHO HCIMOJIB30BaTh COBPEMEHHOE TEXHOJOTHYECKOEe H
aHAJIUTHYECKOe 00OpYJOBaHUE, CIIOCOOHOCTBIO K IIPOBEACHUIO HAYYHOI'O HCCIIEOBAHUS U
aHaJIM3Y MOJYYCHHBIX MIPU ero npoBeaeHuu pe3ynbraroB (OI1K-2);
CHOCOOHOCTBIO HCHOJB30BATh METOJBI MaTEMAaTHYECKOTO MOJEIMPOBAHUS OTIEIBHBIX
CTaJuil U BCEro TEXHOJOI'MYECKOIo Ipollecca, K MPOBEJEHHUIO TEOPETUUYECKOIO aHajau3a U
9KCIEPUMEHTAIBHOM MpoBepke azekBaTHocT Mojenu (OI1K-3);
CHOCOOHOCTBIO POBOJUTH PAIMOMETPUUYECKHIE U JO3UMETPUYECKHE U3MEPEHUS U KOPPEKTHO
obpabarbIBaTh SKcriepuMeHTa bHbIC qaHHbIe (ITK-6);
CHOCOOHOCTBIO  oOecrneunTh 0Oe30MmacHoe IpoBeAeHUE paboThl € UCHOJIb30BAHUEM
pPaIMOaKTUBHBIX BEIIECTB B OTKPHITOM BHUJE W OLEHHBATH MOJYYaeMylO 103y 3a CUeT
BHEIIIHET0 ¥ BHyTpeHHero ooyuerus (ITK-7);
FOTOBHOCTBIO ~ HCIOJIb30BaTh  JeWcTByrommue poccuiickue «Hopmbl — panuariioHHOR
0€30IaCHOCTH» U APYrue HOPMATUBHBIC TOKYMEHTHI B OOJIACTHU PAJMAIMOHHON U SIEPHOM
6e3omacuoctu (ITK-8);
CHOCOOHOCTBIO K pa3pabOTKe IUIAHOB U MPOrpaMM MPOBEACHUS HayYHO-HCCIIE0BATEIbCKUX
pa3paboTOK, BEIOOPY METOIOB M CPECTB penicHus HoBbIX 3aaa4 (ITK-9);
CHOCOOHOCTBIO ~ CAMOCTOSATENbHO  BBINOJIHATH ~ MCCIEAOBAaHMS C  HCIOJIb30BAaHUEM
COBPEMEHHOW  ammapaTypbl H  METOJOB  HCCIENOBaHHA B  OOJAacTH  OOBEKTOB
npoeCCHOHATIBHON JEATENbHOCTH, MPOBOJIUTH KOPPEKTHYIO OOpabOTKY pe3y/lbTaTOB H
yCTaHaBJIMBAaTh afekBaTHOCTH Mojeneii (ITK-10);
TOTOBHOCTBIO HCIOJB30BAaTh METOJIBI OIIGHKM pHCKa U pa3paldaTbiBaTh MeEpbl 10
o0ecrieyeHHI0 0€30MacHOCTH  pa3pabaThIBa€MbIX HOBBIX TEXHOJIOTMH oOOpalieHus c
ob0bekTamu nipodeccuonanbroi aestenbuoctu (ITK-11);
CHOCOOHOCTBIO TPEJCTABIATh PE3YIbTAaThl MCCIENOBAaHUS B (QopMax OT4YETOB, pedeparos,
nyOnuKauil U MyONUYHBIX OOCYXACHHM, CIOCOOHOCTHIO (POPMYIHpPOBATH MpPAaKTHUECKUE
PEKOMEHIAIIMH 110 UCIIOJIb30BAHUIO PE3yJIbTATOB Hay4YHbIX HccienoBanuii ([1K-12);
CIOCOOHOCTBIO K O€30MTaCHOMY MPOBEIEHHUIO, KOHTPOJIIO, pa3paboTKe U COBEPIIEHCTBOBAHUIO
TEXHOJIOTUYECKUX MPOLECCOB MOATOTOBKM M pPEreHepaluu TelJIOHOCUTeNeH sSIepHBIX
DHEPTeTUYECKUX YCTAaHOBOK pAa3IMYHOTO THIMA, OOECTICYMBAOIIMMH HAISKHYIO H
JIOJITOBPEMEHHYIO 3allIUTy OKPYKaromiel cpepl oT Bozaenctus paguanun  ([ICK-3.1).

3nams:
MOPSIOK OpTaHW3allMH, TUIAHUPOBAHUS M TPOBENEHUS HAyYHO-HCCIEIOBATEIBCKUX PadoT ¢
UCIIOJIb30BaHUEM IOCIIEITHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOW 00s1acTH;
TEOPETUYECKHE OCHOBBI TEXHOJIOTHH TemioHocuTened S0Y M mpuMeHSATh 3TU 3HAHUSA Ha
NPaKTUKE;
OCHOBHBIE TPEOOBaHUS K MPEJICTABICHUIO PE3yIbTATOB MPOBEIEHHOTO UCCIICIOBAHUS B BHJIE
HAYYHOTO OTYETa, CTAThU WIIN JIOKJIaJa.

Ymemu:
CaMOCTOSITENIbHO ~ BBISABJIATH IEPCHEKTUBHBIE HANpaBJIEHUs HAYYHBIX HCCIIEOBaHU,
00OCHOBBIBAaTh AKTYAIIBHOCTh, TEOPETUYECKYI0 M TPAKTHYECKYIO 3HAYUMOCTH MPOOJIEMEI,
IPOBOJUTH OSKCIIEPUMEHTANbHbIE HCCIEIOBaHUSA, aHAJIU3UPOBAaTh M MHTEPIPETUPOBATDH
MIOJTy9YCHHBIC PE3YIIbTATHI;
OCYIIECTBIISITH TIOUCK, 00pabOTKY M aHaJIH3 HAYIHO-TEXHUYECKON MH(DOpMAITUH 10 poduITro
BBINOJIHSAAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;
paboTaTh Ha COBPEMEHHBIX NPHOOpPaxX, OPraHU30BBIBATH IPOBEIACHHUE 3KCIIEPHUMEHTOB U
UCTIBITAHUH, IPOBOJIUTH X 00paOOTKY M aHATH3UPOBATH PE3YIIbTATHI.

Braoemw:
METOMOJNIOTHEH M METOAMKOM TMPOBEACHUS HAYYHBIX MCCIEJOBAHUM; HaBbIKAMH
CaMOCTOSITENIbHOM HaAYyYHON U HCCIe0BaTEIbCKON paboThI;
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— CHOCOOHOCTBIO pelIaTh MOCTABICHHBIC 3a/1a4H, UCIIONB3Ys] YMEHHUS U HABBIKU B OpraHU3alluU
HAyYHO-UCCIIEIOBATEILCKUX U TEXHOJIOTHYECKUX PadoT;

— HaBbIKAMU KPUTHUYECKOTO AaHAllM3a HAYYHO-TEXHUYECKOW JIMTEpaTypbl, pa3pabOTKu U
dbopMynupoBaHUs COOCTBEHHBIX METOJIOJIOTUYECKUX TMOAXOJO0B K PEIICHHUI0 HayYHBIX
npoOem.

Iloocomosums u npedcmasums K 3awume HaydIHO-HUCCIeAOBaTeNbeKy0 padory (HUP),
BBITIOJIHCHHYI0O Ha COBPEMEHHOM YPOBHE pPa3BUTHUSI HAYKM U TEXHUKA W COOTBETCTBYIOIIYIO
BBIOpPAHHOW CHEIUAIBHOCTH W crenuanu3anuu. B mpeacraBiennon k 3ammure HUP mosmkHBI
MOJIYYUTh Pa3BUTHE 3HAHUS M HABBIKH, MOJIYYEHHBIC 00YUYAIONTUMCS MPU OCBOCHHH MPOTPAMMBI
CHenuainTeTa, B TOM 4YHCIE MPU U3YYEHUU CIEUUaNbHbIX AUCUUIUIMH. [lpencraBrneHHas kK
s3anure HUP noimkHa comep:kaTh OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHUS, IKCIEPUMEHTAIbHBIE
pe3yJbTaThl, IPAKTUUECKHUE JOCTUKEHUS U BHIBOJIBI U3 paOOTHI.

3. Kpartkoe coJiep:KaHue NMPOU3BOJACTBEHHOI NPaAKTHUKH: HAY4HO-
HCCJIeI0BATEIbLCKOM PadoThI

Paznen 1. IloaroroBka AaHaJIMTH4YECKOro 0030pa W 00OCHOBAaHHE METOAHK
IKCIIEPUMEHTA.

CocraBnenune minana HUP: o03o0p nurepatypst mo teme HUP, Tteopernueckas yacTh
UCCIICIOBAHMsI, MpaKTUYecKass 4YacTh wuccienaoBanud. DopmynupoBaHue Iened U 3ajgad
WCCJICIOBAHMSI; COCTABIICHUE AaHATUTHYECKOTO 0030pa 1o Teme wuccienoBanus. OOBEKT U
npenMet uccienoBanus. Lenu u 3agaun uccnenopanusd. [louck u ananus uHboOpMaIuu 1Mo TeMe
HUP, COCTaBJICHHE AaHAIUTUYECKOro ortdera. (OOOCHOBaHME METOIUK IPOBEICHUS
9KCIIEPUMEHTANBHBIX UCCIEAOBAHUN, METOAMKU O0pabOTKHU pe3yibTaTOB IKCIEPUMEHTOB U HX
aHajamn3a.

Pa3pen 2. BoinoJiHeHHe HAYYHBIX HCCICAOBAHUN U 00pa00TKA IKCIIEPUMEHTATbHBIX
JAAHHBIX.

CocraBiieHue IMJIaHa SKCIEPUMEHTOB. BpIOOp M M3ydeHHE OCBOEHUE HEOOXOIUMBIX
METO/MK MTPOBEACHUS HCCIICIOBAHUN U TPUOOPOB JIJIs TTOTYUCHUS SIKCIIEPUMEHTAIBHBIX TAHHBIX.

BoinmonHeHue Hay4yHBIX HCCIENOBAaHUM MAJs TMONYYEHHUS NPAKTHUYECKUX PE3yIbTaTOB.
OO0paboTKka SKCIEPUMEHTAIBHBIX  JIAHHBIX, WHTEpHpeTanmus W 00O0OIIeHHE pe3yJIbTaToOB
HCCIIEI0BAHMUS.

Pazjnen 3. Hanucanue oT4yera, MOArOTOBKA HAYYHOTI'0 J0KJIA/1A U NPE3eHTALMH.

[ToaroroBka u HamucaHue oTyeTa O mpakTuke. [[oAroToBKa TEKCTOBBIX, IpaUUECKUX U
MYJIbTUMEIUNHBIX MAaT€pUAIIOB I HAy4YHOro Aokjana. [loaroroBka mpeseHTanuu AoKiIaga Mo
Teme HUP.

4. O0beM NPOM3BOICTBEHHON MPAKTHUKU: HAYYHO-MCCJIe10BaTeIbCKONH padoThl

Bceero 8 cemecTp 9 cemectp 10 cemectp
Buns! yaeOHol padotel | 3auer. | Akan. | 3ader. | Akan. | 3auer. | Axkan. |3auer.| AKkan.

el Jac. ell. Jac. ell. Jac. el Jac.
O01as Tpy10eMKOCTh
NPaKTHKH 110 y4eOHOMY 18 648 3 108 6 216 9 324
IJIAHY
Konrakruasi pagota = | g3 | 334 | 18 | g4 | 3 | 108 | 45 | 162
ayIUTOPHBbIC 3aHATHS
gg’pamp‘“’le padote! 93 | 334 | 1,8 64 3 108 | 45 | 162
CamocrosiTe1bHAs
paGora (CP) 8,7 314 1,2 44 3 108 4,5 162
KonTaktHas 87 12 1,2 0,4 3 0,4 4,5 0,4
caMoCTOsITeNIbHas paboTa :
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CamocrosiTensHOe
OCBOCHHEC 3HAHMHI,
YMEHUH U HAaBBIKOB I10
nporpamme HUP

312,8

43,6

107,6

161,6

Bua konTposs:

3a4eT C OLICeHKOM [3a4eT ¢ OLleHKOH

3a4eT C OLEHKOH

3a4eT ¢ OLleHKOH

B! yue6Hoii Bcero 8 cemecTp 9 cemectp 10 cemecTp
paboThI 3auer. | Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer.| AcTtp.
el Jac. el Jac. el Jac. el Jac.
Oo01mas
TPYAOEMICOCTE 18 468 3 81 6 162 9 243
NPaKTUKH MO
Y4eOHOMY ILUIaHy
KonTakTHas padora
—ay/UTOPHbIE 9,3 250,5 1,8 48 3 81 45 121,5
3aHATHSA
JlaGopartopHble
paGoter (JIP) 9,3 250,5 1,8 48 3 81 4,5 121,5
CamocrosiTe/ibHAA
paGora (CP) 8,7 235,5 1,2 33 3 81 4,5 121,5
KonraktHas
CaMOCTOSITEIbHAS 0,9 0,3 0,3 0,3
pabora
CamocrosTeapHoe 8.7 1,2 3 45
OCBOCHIC SHAHIH, 234,6 32,7 80,7 121,2
YMEHUI 1 HABBIKOB 110
nporpamme HHUP
Bua kourpoas: . 3a4er ¢ 3a4er ¢ 3a4er ¢
3a4eT C OLeHKOil . N .
OIIEHKOH OIIEHKOH OIEHKOI

AHHoOTanus padouel nporpamMmsl IIpon3BoACTBEHHON NPAKTHKU: NPAKTHKH 10
MOJIY4YeHHUI0 NPO(PeCcCHOHANBHBIX YMEHUH U ONbITA NPO(PEeCCHOHATBHOM 1eATeJbHOCTH

1. Heanb

HpOH3BOHCTBeHHOﬁ

NMPAKTUKH:

IMPaKTUKHA

mo

NOJIyYeHH IO

NpopecCHOHANBHBIX YMEHHUI M ONbITA NPO(ECCHOHATBLHON AeATeJbHOCTH — IIPAKTHYECKOE
O3HAaKOMJICHHE C  PpEAJbHOM  HAYYHO-IIPAKTHYECKOW  JIEATEIBHOCTBIO  IOAPA3/Ie/ICHUN
KOHKPETHOI'O  IPEANPUATHsS, MU3Y4eHMs U  aHajau3a OIblTa OpraHu3aluud  Hay4HO-
MIPOU3BOJICTBEHHON AESITEIbHOCTH, YIIPABIECHUS POU3BOJCTBOM U KOJIJIEKTUBOM U IPOPaOOTKU
OJHOTO W3 HAYYHO-IPAKTUYECKHUX BOIPOCOB, CBA3AHHOIO C JCATEIBHOCTBIO KOHKPETHOI'O
MO/Ipa3/ieNICHNs JaHHOTO IPEANPUATHS.
2. B pe3yabTare NpoOX0KAeHUS] TNPOU3BOACTBEHHOH NPAKTHKHU: NPAKTHKH IO
NOJIy4YeHUI0 NPO(eCCHOHANBHBIX YMEHUN M onbiTa NPodecCHOHAIBHON JAesITeJbHOCTH
o0yyarommiicst MO MPOrpaMMe CIeUATUTETA T0JIKEH:
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

— TOTOBHOCTHIO CBOOOIHO TMOJIb30BaThCS JUTEPATypHOU W JENOBOW MUCHBMEHHOW M YCTHOMU
peuYbl0 Ha PYCCKOM S3bIKE, CHOCOOHOCTHIO B INMHUCBMEHHOH M YCTHOM pedd NpaBUIIBHO
(moruvno) opopmuTh pe3yiabTaThl MbinuieHus (OK-5).
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CHOCOOHOCTBIO K PELICHUIO MPO(ecCHOHATBHBIX MPOM3BOJICTBEHHBIX 33a4, BKIIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTMUYECKMX HOPMATHUBOB DPACXOJOBAHHS CBHIPbS,
MaTepualioB U SHEPreTHUECKUX 3aTpaT, COBEPUICHCTBOBAHHE KOHTPOJS TEXHOJIOTMYECKOTO
npoiiecca (I1K-2);

CHOCOOHOCTBIO aHATM3UPOBATh TEXHOJIOTHYECKUN MPOIECC, BBISBIATH €r0 HEIOCTATKU H
pa3pabaThIBaTh MEPOIPUATHS 110 ero coBepiueHcTBoBanuo (ITK-3);

CIIOCOOHOCTh NPUHHMMATh KOHKPETHOE TEXHHYECKOE PEUICHHE C YYEeTOM OXpaHbl Tpyna,
panualMoHHON 0€30MacHOCTH M OXPaHbl OKpysxatoiei cpens (ITK-4);

CHOCOOHOCTBIO K aHalIM3y CHUCTEM aBTOMAaTH3allMM MPOM3BOJICTBA U  pa3paboTKe
MEPOTNPHUATHIA 110 UX coBepiieHcTBOBaHMO (ITK-5);

CIIOCOOHOCTBIO K pa3pabOTKe MJIAHOB U MPOTPAMM IPOBEICHHS HAYYHO-HCCICA0BATEIbCKUX
pa3paboTOK, BELIOOPY METOIOB M CPE/ICTB pelieHust HoBbiX 3anadu (I1K-9);

CHOCOOHOCTBIO ~ CAaMOCTOSATENBHO  BBINOJNHATH ~ MCCIEAOBAaHHS C  HCIOJIBb30BaHUEM
COBPEMEHHOM  ammapaTypbl ¥  METOJOB  HCCIENOBaHMS B  00JacTH  OOBEKTOB
npoeCCHOHATBHON JEATENbHOCTH, MPOBOJIUTH KOPPEKTHYIO OOpabOTKY pe3y/lbTaTOB H
yCTaHaBJIMBAaTh afekBaTHOCTH Mojeneii (ITK-10);

TOTOBHOCTBIO HCIIOJIB30BaTh METOJIBI OLEHKH pUCKa U pa3padaTbiBaTh MeEphl IO
oOecrieueHHI0  0€30MaCHOCTH  pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHH OOpalleHHus C
ob0bekTamu nipodeccronanbroi aestenbuoctu (IIK-11);

CHOCOOHOCTBIO TPENCTABIATh PE3YNbTAaThl UCCIEIOBaHUS B (popMax OT4YETOB, pedeparos,
nyOnuKanuil U MyOIUYHBIX OOCYXACHHM, CIOCOOHOCTHIO (POPMYIHpPOBATH MPAKTHUECKUE
PEKOMEH/IAIINH 110 UCTIOJIb30BAHUIO PE3yJIbTaTOB Hay4yHbIX uccienoBanuii ([TK-12);
CIIOCOOHOCTBIO K opranu3anuu pabotsl nogunaeHHbIx ([1K-13);

CIOCOOHOCTh K OIIGHKE TIOCIEJCTBHNA NPUHUMAEMBIX OpPTraHHW3alMOHHO-YIIPABICHYECKHX
pemieamii 1 ux ontuMusanuu (11K-14);

CIIOCOOHOCTBIO YIPaBIATh IEUCTBYIOIIUMH TEXHOJOTUYECKUMHU IpoLeccamMH,
00eCTeYnBarOIIMMH BBITYCK MPOIYKIIMK, OTBEUalomeld TpeOOBaHUAM CTaHAAPTOB M PHIHKA
(ITK-15);

CIIOCOOHOCTBIO K  HCIOJI30BAaHUIO COBPEMEHHBIX CHCTEM YIPABJICHUS KadyeCTBOM
NPUMEHHUTEIBHO K KOHKPETHBIM YCJIOBHSIM TPOHM3BOJCTBA HA OCHOBE MEXITYHAPOTHBIX
cranaapros (ITK-16)

CHOCOOHOCTBIO K COCTABJICHUIO U aHAU3y OM3HEC-TUIAHOB pa3pabOTKU U BHEIPEHUS HOBBIX
TEXHOJIOTUIECKUX TMPOIECCOB, 0OpameHnss ¢ 00beKTaMu NMPOo(heCcCHOHAIBHON JAEATEIbHOCTH,
BBIIYCKA M peallu3alii KOHKYPEHTHO criocoOHoi mpoaykuuu (I1K-17);

CHOCOOHOCTBIO K NPOBEIEHHUIO aHAIM3a TEXHUYECKHX 3aJlaHhil Ha TNPOEKTHPOBAaHHE U
IPOEKTOB C YYETOM CYIIECTBYIOIIET0 MEXIYHAPOAHOTO U HAIMOHAJIBHOIO SIEPHOTO
3akonoatenscTa (ITK-18);

CIOCOOHOCTBIO HCTIONB30BaTh CpPEACTBA ABTOMATH3AIlMM TPH IIOATOTOBKE TMPOEKTHOM
noxkymenTtaiun (ITK-21).

CHOCOOHOCTBIO K 0€30macHOMY  TNPOBEACHHMIO,  KOHTpPOJIIO,  pa3paboTke |
YCOBEPUICHCTBOBAHUIO ~ TEXHOJIOTMYECKHX MPOIECCOB IOATOTOBKM UM pPEreHepanuu
TEIUIOHOCUTENEeH  AJEpHBIX  DHEPreTMYECKMX  YCTAaHOBOK  PA3JIMYHOTO  THIIA,
00eCTIeUnBaOIIMMU  HAJIS)KHYI0 M JIOJTOBPEMEHHYIO 3allUTy OKpPYKAIoUIeH Cpeasl OT
Bo3aericTeus paauarun (IICK-3.1);

CHOCOOHOCTBIO pa3pabaThiBaTh HAa ATOMHBIX 3JEKTPOCTAHIMSIX MEPONPHUATHUS IO 3allUTe
OKpY’Kalomliel cpeasl OT PaJMOHYKIHIOB M OICHWBAThH J030BYIO HArpy3Ky Ha pas3iIMYHBIC
rpynnsl Hacenenus (I1ICK-3.2).

3namo:

TEXHOJIOTUYECKHE TPOIECCHI, MPUHIMITHATBHYIO TEXHOJOTHYECKYIO CXeMY MPOU3BOJICTBA U
OCHOBHOE TEXHOJIOTHYECKOe 000pyHOBaHHE, HUCIOIb3yeMble B TEXHOJOTHH MaTepUaioB
COBPEMEHHOM YHEPTEeTHKH;
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— OpraHu3aloOHHYI0O  CTPYKTYpPY  MNPEANpHATHA 1O  TPOU3BOJACTBY  HPOAYKLUHU
panuodapmnpenaparos (POII);

— OCHOBHBIC MPHHLHMIIBI, METOAbI M (OPMBI KOHTPOJISI TEXHOJOTHYECKOro Mpoliecca,
HCXOJIHOTO ChIpbs U KaueCcTBa NPOAYKLUY;

— OCHOBHbBIE HOPMATHUBHBIE JIOKYMEHTBI 10 CTAHJApTU3alUU U CepTUPUKALUN H30TOMHOMN
POy KITUH;

— TpaBWJIa TEXHUKU OE30MaCHOCTH, SKOJIOTHH U MIPOU3BOICTBEHHON CAHUTAPHH.

Ymems:

— TIPUHMMATh KOHKPETHbIC TEXHHYECKHE PEIICHUS MPU OCYLIECTBICHUU TEXHOJIOIMYECKOI'O
mporecca, BBIOMpAaTh  TEXHUYECKHE CPEACTBA  JUISI  KOHTPOJS M PErYIUPOBKH
TEXHOJIOTUYECKUX [1apaMeTpOB;

— HCIIOJIb30BaThb HOPMATHBHBIE JOKYMEHTHI 110 KauyeCTBY, CTAaHJApTU3aLUM U CepTHPUKALUN
IPOAYKTOB U M3/EIIHA, SIEMEHTHl SKOHOMHYECKOTO aHAJIN3a B MPAKTUYECKOH NS TeTLHOCTH.

Braoems:

— CIIOCOOHOCTBIO BBISIBJISATh U YCTPAHATH OTKJIOHEHUS OT PEXHMMOB PabOThI TEXHOJIOIMUYECKOIO
000pyIOBaHUS U MTaPaMETPOB TEXHOJIOTUYECKOI0 MPOLIecca;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHYECKHUH MPOLECC B COOTBETCTBUM C
periIaMeHToM.

3. Kparkoe conep:kanne Npou3BOJACTBEHHOH MPAKTHKH: MPAKTUKH MO MOJYYEeHUIO
NnpodecCHOHAIILHBIX YMEHHIT ¥ ONBITA MPOgeCCHOHATBLHOM 1eATeIbHOCTH

Paznen 1. O3HakoMuTebHAs JKCKYpCHS HAa MpeINpUsiTHE 10 NPOU3BOACTBY
paauodapmMnpenapaToB ¥ reHePaTOPOB TeXHEIUs.

VYcraHoBOYHAs  JIEKLMs, MHCTPYKTaX IO TexHuke Oe3omacHocTH. [locemenue
npousBoacTtBa P®PII m reHeparopoB TexHEUus, C HM3YYEHHEM TEXHOJIOTMM IIPOM3BOJICTBA,
IpUMEHSIeMOMY 000pyI0BaHHIO, BBITYCKAa€MON MpeIpUATHEM MPOIYKIIMU, METOAaM U popMam
KOHTPOJIS IPOAYKIIMH.

BrinosHenue MHAMBUyalbHBIX 3aJaHUMH.

Paznen 2. O3HakoMileHMe € TEXHOJIOTMSMM PadoThbl HAa MPEINPUITHH 10
NPOU3BOACTBY paanogapMIpenapaToB H reHEPaTOPOB TeXHELHs.

O3HaKOMJIEHHE C OCHOBHBIMM CTaJMSIMHM TEXHOJIOTHH MpousBoacTea POII:

— - ompejeNieHne aKTUBHOCTH ditroata (reueparop Tc-99m);

— - IPUTOTOBJIEHUE PACTBOPOB AJIsl AIIIOUPOBAHUS;

— - U3MEpEeHue KPUBOU IIOMPOBAHUS;

— - cucTeMa MEHEJDKMEHTa KauecTBa MPOU3BO/ICTBA PAAHON30TOMHON MPOAYKIIHH.
BrinonHenne MHAMBUTyadbHBIX 3aJaHUMH.

Pa3nen 3. Cucremaruzaiys MmaTepuaia, moAroToBKa OTYeTa.

OO6o6menre M cucTeMaTH3alusl JaHHBIX IO CTPYKType, TEXHOJOTHUHU TMPOU3BOJCTBA,
MPUMEHSIEMOMY 000PYI0BAaHUIO, BBIITYCKAEMOM MPEAPUATHEM MPOAYKIIHH, METOIaM U (popmam
KOHTpoutst poaykuuu. [Touck u c6op HemocTaromuUX JaHHBIX. [lorOTOBKA 1 HallMCaHUE OTYeTa
10 BBITTOJTHEHUIO MHMBUAYAJTBHOTO 3a1aHus. [[oroToBKa 1 HamMCaHWE OTYETA MO MPAKTHUKE. .

4. O0beM mNPOU3BOACTBEHHOH  TMNPAKTUKH: NPAKTUKH 1O  MOJYyYEeHUIO
Npo(ecCHOHATIBLHBIX YMEHUI M ONbITA NPO(eCCHOHATBHOM 1eATeJIbHOCTH

. 10 cemecTp
Buzel yueOHoit paGoTs! 3aueT. equHUIl | AKaJEM. 4acoOB
OO01masi TPY10€eMKOCTh MPAKTHKH 10 Y4€OHOMY IIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: - -
CamocrosiTesibHas padora: 3,0 108
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KonTtakTHas camocTosiTenbHas pabota 25 0,4
CaMoCTOSTEIbHOE 3YICHHE PA3ICIOB MPAKTUKH ’ 89,6
Hanucanne oruéra 0,5 18

Bujg uTorosoro KOHTPOJIsA

3a4eT ¢ OLleHKOH

10 cemectp
Bunpl yueOHoI paboThI

3aueT. equHUL | ACTpOH.. 4acOB
O0mas TpyA0éMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padora - -
CamocrosiTeibHast padoTa: 3,0 81
KonraktHas camocrositenbHast pabora 0,3
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB IPAKTUKH 25 67,2
Hamnucanne oruéra 0,5 13.5
Bu HTOroBOro KOHTPOJIs 3a4eT ¢ OLeHKOM

AHHOTanusa padoyei nporpammal [IpexinnaoMHoON NPAKTUKHA

1. leab NpeAIMIIOMHOIl MPAKTHKHM — BBITIOJHEHUE BBIMTYCKHON KBaTH(UKAIMOHHON

pab6otsl (BKP).

2. B pe3yabrare NPOXOXKIAEHUS TNPEUIUIIOMHONH NPAKTHKH O0ydalouIuiics 1o

nporpaMme CnenuaJINTeTa J0JKEeH:
Obnadams CIEeAYOIUMU KOMIIETCHIIUSAMU:

CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJIOTMYECKUN MIPOLIECC B COOTBETCTBUU C PETVIAMEHTOM U
UCIOJIb30BAaTh  TEXHUYECKHE CPEICTBAa JJIi  M3MEPEHHsS  OCHOBHBIX  IapaMeTpoB
TEXHOJIOTMYECKOTr0 IpoLecca, CBOMCTB chipbst 1 npoaykuuu (I1K-1);

CHOCOOHOCTBIO K PELICHUI0 MPO(ecCHOHATbHBIX HMPOM3BOJCTBEHHBIX 337a4, BKIIIOYAIOIIUX
pa3paboTKy HOpPM BBIPAOOTKM M TEXHOJIOTMUYECKUX HOPMATHBOB PpAacXOJOBAaHHUS ChIPbS,
MaTepHaJiOB U PHEPreTHMUECKUX 3aTpaTr, COBEPLIEHCTBOBAHHWE KOHTPOJSI TEXHOJIOTHYECKOTO
nporiecca (ITK-2);

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOTMUECKUH IPOLIECC, BBIABIATH €r0 HEJOCTATKU U
pa3pabaThIiBaTh MEPOIPUATHS 10 ero coBepiueHcTBoBanuo (ITK-3);

CHOCOOHOCTBIO NMPUHUMATh KOHKPETHOE TEXHHYECKOE pEIIeHHE C y4eTOM OXpaHbl Tpy[a,
pasuanMoHHON 0€30IaCHOCTH U OXpaHbl OKpyxaroteit cpenst (ITK-4);

CIIOCOOHOCTBIO K aHaJiM3y CHUCTEM aBTOMAaTH3allUd MPOU3BOJACTBA U  pa3paboTke
MeponpusATHiA 0 X coBepueHcTBoBanuo (ITK-5);

CIIOCOOHOCTBIO K pa3pabOTKe IMJIaHOB U MPOTrpamMM MPOBENECHUS HAyYHO-UCCIIEI0BATEIbCKUX
pa3paboToK, BEIOOPY METOIOB U CPEACTB pelieHus HoBbIX 3a1a4 (I1K-9);

CHOCOOHOCTBIO ~ CaMOCTOSATENBbHO  BBINOJHATH ~ MCCIEAOBAaHMS C  HCIOJIb30BaHUEM
COBpPEMEHHOM  ammapaTypbl W  METOJOB  HUCCIEJOBaHMsI B  o0JacTh  OOBEKTOB
npoeCCHOHATIBHON JEATENbHOCTH, MPOBOJIUTH KOPPEKTHYIO OOpabOTKY pe3ylbTaTOB H
yCTaHaBJIMBaTh afiekBaTHOCTH Mojeneii (ITK-10);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI OLIEHKM pHUCKAa U pa3pabaTbiBaTh MEPHI IO
oOecrieyeHHI0 0€30MacHOCTH  pa3pabaThiBa€MbIX HOBBIX TEXHOJOTMH OOpalleHus cC
obbekTamu nipodeccronanbroi aestenbroctu (ITK-11);

CIIOCOOHOCTBIO MPEICTABIATh PE3yNbTAaThl UCCIENOBaHUS B (opMax OTYETOB, pedepaTos,
nyonuKanuil 1 MmyONUYHBIX OOCYXKAEHUH, CIIOCOOHOCTBIO (POPMYTUpPOBATH IMPAKTHUYECKHUE
PEKOMEH/IAIIUH 10 UCTIOJIb30BAHUIO PE3YJIbTATOB HAay4IHBIX HccienoBanuii (ITK-12);
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— CIIOCOOHOCTBIO K MPOBEJICHHUIO MATCHTHBIX UCCIEIOBAHUN C IIeNbI0 00ecreueHus] MaTeHTHON
YHUCTOTHI HOBBIX MPOeKTHBIX pemmeHuii (ITK-19);

— CIIOCOOHOCTBIO K pPa3pabOTKe HOBBIX TEXHOJOTMYECKHX CXeM Ha OCHOBE pe3yJbTaTOB
Hay4YHO-HccienoBarebekux padot (ITK-20);

— CHOCOOHOCTBIO K 0€30IaCHOMY MPOBEICHUI0, KOHTPOJIIO, pa3paboTKe U COBEPIIEHCTBOBAHUIO
TEXHOJIOTUYECKUX MPOIECCOB TMOATOTOBKM M PETeHEpaldd TEIJIOHOCUTENEH SIepHBIX
SHEPreTUYEeCKUX YCTAHOBOK pAa3IMYHOIO THUMA, OOECHEUMBAIOIIMMU HAJEKHYIO H
JIOJITOBPEMEHHYIO 3aIUTy OKpYyXkatoiei cpeabl ot Bo3aeiicTBus paauanuu (IICK 3.1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh HA ATOMHBIX AJIEKTPOCTAHLMAX MEPOIPHUATUS MO 3allUTe
OKpYXKarollled cpeabl OT PaJUOHYKIMJIOB M OICHMBATh J030BYIO HArpy3Ky Ha paziu4HbIC
rpynnbl Hacenenus (IICK 3.2).

3namo:

— OCHOBBI OpPraHU3allii U METOAOJIOTHI0 HAyYHBIX HCCIIEI0BAaHUM;

— COBpEMEHHbIC HayYyHbIe KOHIIEIIIMU B 00JIaCTH TEXHOJIOTUU TeIUIoHOCcUuTenel A0V ;

CTPYKTYpPY U METOJIbI YIIPABJICHUSI COBPEMEHHBIM PaJMOXHUMHUECKUM ITPOU3BOJICTBOM;

— TIPHUHIMIBI ¥ METOJbI BBIOJHCHUS SKCIICPUMEHTOB WM HCIBITAHUN 10 TEME BBITYCKHON
KBTI (UKAIIMOHHON paboTHI,

Ymems:

— paboTath ¢ HAYYHBIMU TEKCTAMH, ITOJIb30BATHCSI HAYYHO-CIIPABOYHBIM aIlapaToM;

— 00pabareIBaTh, aHATM3UPOBATH TOTYYECHHBIC IKCTIEPUMEHTAIBHBIC JaHHBIC;

— 0hopMIIATH pe3yNbTaThl HAYYHBIX HCCIICIOBAHUNL;

— HCIIOJIB30BATh IMOJIyYCHHBIE TEOPETUYECKHE 3HAHUS Ul TPOSKTUPOBAHMS TEXHOJIOTHUECKUX
JUHUN PaiuOXUMUYECKUX MTPOU3BOJICTB.

Braoemy:

— HaBBIKAMH CAMOCTOSITEIbHOM HAyYHO-MCCIIEAOBATEILCKOM JIEATEIILHOCTH, pPabOTBI ¢
HUCTOYHUKAMU HayqHOU nH(pOopManuu, pehepupoBaHus HAYIHBIX ITyOTUKAIIHIA;

— METOJlaMU TPOSKTUPOBAHHUS OCHOBHBIX M BCIIOMOTATEIBHBIX IIEXOB PATUOXUMUICCKIX
MIPOU3BOJICTB, CIIOCO0AMU pacyeTa TeXHOJIOTHYeCKOro 000py10BaHus.

3. KpaTkoe coep:kaHue NpeAIunIoOMHOi NPAKTUKH

Pazgen 1. IlpoBeaeHne Hay4HBIX HCCJICJOBAHMN 10 TeMaTHKe BBIIYCKHOM
KBATH(GUKAIMOHHOK PadoThI

Lenu u 3a1aum NpeAIUIUIOMHON TPAKTHKU.

CocraBiieHHE W COTJIaCOBAHME IIJIaHA BBIMOJIHEHUS BBITYCKHOW KBaIM(PUKAIIMOHHOMN
paboThl, KOHTPOJIBHBIX TOUEK, BUJIa U 00beMa MPECTABIAEMOr0 K KaX/10i KOHTPOJIbHOM TOUKE
Marepuana.

Oprann3alilnOHHO-METOUYECKHE MEPOIIPUATHSL.

COop HayuHO-TeXHUYeCKON nHpopmannu o reme BKP.

ITpu BeimonHenun BKP B Bujie HayuHO-HCCIIEA0BATENBCKOM pabOTHl MPOBOAUTCS cOOp U
aHajau3 HayyHO-TexHuueckor uHdpopmanmu o teme BKP, orpaboTka MeToauk u BbIMOIHEHNE
HKCIIEPUMEHTANIBHBIX HCCIeI0BaHNUN, 00paboTKa M cCUCTeMaTH3allisl MaTepuaa.

B cnyuae Beimmonnenust BKP B popme pacuérno-rpapuueckoit padotst (PI'P) mpoBoaurcs
cbop, aHanmM3, cucremMaTu3anus HeoOxonumon Ui BeimosHeHuss BKP wunpopmammu mo
(GYHKIIMOHUPOBAHUIO TEXHOJOTUYECKUX JUHUM paglOXUMHYECKUX MPOU3BOJCTB, MOA00p H
COIJIacOBaHME pabOTHl OCHOBHOTO M BCIOMOTATENIBHOTO TEXHOJOTHYECKOro 000pyI0BaHUS,
BBIIIOJIHEHNE OCHOBHBIX TEXHOJIOTMYECKUX PAaCYETOB.

Odopmiienre oTuéTa Mo MpeAUIIOMHON TPAKTUKE IPOBOJUTCS B BUJIE aHAIUTHYECKOTO
0630pa o Teme BKP.
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4.,  OO0beM NpeNIUNIOMHON MPAKTHKH

B Srtoit pab 11 cemectp
ubl yaeOHON paboThI
AR YA P 3auer. eAMHUIL Akajiem. 4acoB
O01mas Tpy10eMKOCTh NPAKTUKH M0 Y4€0HOM
TJIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 15,0 540
JlaGopaTopHbie pabOThI 15,0 540
CamocrosiTeibHasi padoTa 9,0 324
KoHTakTHas camocTosTenbHas pabota 0,4
CamocCTOsATeIbHOE U3YUYCHHE Pa3JIeJIOB MPAKTUKH 9.0 323,6
Bua uTOroBoro KOHTpoOJIs: 3a4eT ¢ OLICHKOH
B S 11 cemectp
UJIbl y4eOHOU paboThI
ARL YA p 3auer. eAMHUIL ACTpOH. 4yacoB

O01as TpyA10eMKOCTh NPAKTHUKH MO0 y4€0HOM

11 Pya p y y 24,0 648
TJIAHY
KonrakTHasi padoTa — ayuTOPHbBIE 3aHATHSI: 15,0 405
JlaboparopHbie pabOTHI 15,0 405
CamocrosiTesbHasi padoTa 9,0 243
KoHTakTHas camocTosTenbHas paboTa 0,3
CamocTosTeIbHOE U3YUYEHHE Pa3JIe]IOB NPAKTUKU 9.0 2427
Bu HTOroBOro KOHTPOJIS: 3a4eT ¢ OLEeHKOI

4.6. F'ocynapcTBeHHAsi MTOTOBasi aTTECTAIUS . 3AIIIMTA BHIMYCKHOMH KBATH(PUKATHOHHOK
padoThl, BK/IK0Yasi IOATOTOBKY K Mpoueaype 3alUThI M NPOLEAYPY 3alUThI

1. Heab rocyaapCcTBeHHOW WTOrOBOM aTTecTAlMM: 3ALMUTHI  BBINLYCKHOM
KBAJIH(HUKANMOHHON PadoThl, BKJIKYAas MOATOTOBKY K NpoLeAype 3aluThl U MPouexypy
3al0UThl — BBIABICHHE YPOBHA TEOPETUYECKOM M INPAKTUYECKOM IOATOTOBIEHHOCTU
BBIITYCKHHUKA BYy3a K BBIIOJHEHHIO MPO(GECCHOHATBHBIX 3a/1a4 U COOTBETCTBUS €ro MOJArOTOBKU
tpeboBanusiM @I'OC BO no cnenuanbHocTy 18.05.02 XuMuueckass TEXHOJIOTHSI MaTepHalloB
COBPEMEHHON JHEPreTUKH, CIELHaIUu3alus Ne 3 «TexHomorus TeNJIOHOCUTENEH U
PaauO3KOJIOTHS SAEPHBIX JHEPIETUUYECKUX YCTAHOBOKY.
2. B pe3yiabTare npoXo:XIeHHs rOCyJapCTBEHHONW HMTOIOBOH ATTECTAMH: 3aIIUTHI
BBINYCKHON KBAJIH(UKAIMOHHOH padoThl, BKJIKYasA NOAT0TOBKY K NpoLeaype 3alluThl U
npoueaypy 3ammTbl y oOydamomerocsi nposepsiercs C(OPMHPOBAHHOCTb CJIEIYIOIIMX
KOMIIETEHIUI, a TaKKe CJeIYIOIIHMX 3HAHUN, YMEHH U HABBIKOB, MI03BOJISIIOIIMX OLIEHUTH
CTeNeHb TOTOBHOCTH 00y4aloIuXcs K JajJbHel el npogecCHOHATbHON AeATEJIbHOCTH.
BoinyckHHMK, OCBOMBIIMI NporpaMMmy CHeLMaNUTeTa, JODKEH o001adams CleNyIOIUMU
KOMIIETCHIIUSAMU:
001IeKYJIbTYPHBIMH KOMIIETCHIMSIMM
— CIHOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KapTHHY MHUpa Ha OCHOBE II€JIOCTHOM CHCTEMBI
€CTeCTBEHHOHAYYHbIX U MaTeMaTHMYECKUX 3HAaHUM, OPMEHTUPOBATHCS B LIEHHOCTSAX OBITHS,
®u3HHU, KynbTypbl (OK-1);

— CIHOCOOHOCTBIO K aHaJIM3y COIMAIbHO-3HAYMMBbIX MPOLIECCOB U SBJIEHUH, K OTBETCTBEHHOMY
y4acTHio B nosutuyeckoi sxusuu (OK-2);
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CHOCOOHOCTBIO AHAINM3WPOBATh OCHOBHBIE JTambl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3sBuTHs ~ ofOmecTBa a1 (GOpMUPOBAHHUS ~TPAKIAHCKOM  MO3UIMH, CIOCOOHOCTH
HHTETPUPOBATHCS B coBpeMeHHOe 0011ecTBo (OK-3);
CIIOCOOHOCTBIO K O0OOIICHHIO, aHAJIU3Y, BOCHPHUATHIO WH(OpPMAlMM, MOCTAHOBKE LIETH U
BeIOOpY myTeit ee poctmwkerus (OK-4);
TOTOBHOCTBIO CBOOOJHO TOJB30BATHCS JUTEPATYPHOU U JICJIOBOW NMHCHMEHHOM M YCTHOH
peUbl0 Ha PYCCKOM S3bIKE, CIIOCOOHOCThIO B MHCbMEHHON M YCTHOM peyd MpPaBUIIBHO
(nmorugno) oopmuts pe3ynbraThl MinuieHus (OK-5);
CHOCOOHOCTBIO K MpOo(ecCHOHAIbHOMY OOIICHHI0 HAa WHOCTPAHHOM S3BIKE, K IMOJyYCHHIO
uHbopManuu u3 3apyoekHbIX HCTOUHUKOB (OK-6);
CIOCOOHOCTBIO K KOOIEpAIMK ¢ KojuteraMmu, padote B koiuiekTuse (OK-7);
CIIOCOOHOCTBIO HAXOAWTh OPraHU3AIMOHHO-YIIPABICHUYECKHE pEIIeHUs B HECTaHIapTHBIX
CHTYalUsIX ¥ TOTOBHOCTBIO HECTH 3a HUX O0TBeTCTBEHHOCTH (OK-8);
CHOCOOHOCTBIO HMCIIOJIb30BaTh HOPMAaTHBHBIC MPABOBHIE aKTHI B CBOEH MpO(ecCHOHANTBHOM
JESTEIIbHOCTH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K COOJIFOJICHHIO TIpaB W 00sS3aHHOCTEH
rpaxaannaa (OK-9);
CIIOCOOHOCTBIO K CamMOpa3BUTHIO, TOBBIIICHUIO CBOEH KBamU(UKALMU M MacTepcTBa,
CHOCOOHOCTBIO CaMOCTOSITETILHO TPUMEHSTh METOJIbl M CPEICTBA IMO3HAHMSA, OOYYCHUS H
CaMOKOHTPOJSL JJisi TPUOOpETEeHUS HOBBIX 3HAHUW M YMEHUH B O0JAacTH TEXHUKH U
TEXHOJIOTUH, MAaTEeMaTHKH, €CTECTBEHHBIX, TYMaHUTAPHBIX, COLUAIBHBIX U KOHOMUYECKHX
HAayK, B TOM 4YHCJIE B HOBBIX OOJIACTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX €O cdepoit
npoeCCHOHATBHON  JEATEIIbHOCTH, PA3BUTHUS  COLHAIBHBIX M MPOPECCHOHATBHBIX
kommnereniuii (OK-10);
TOTOBHOCTBIO KPUTHUYECKH OIICHMBATh CBOM JOCTOMHCTBA M HEJOCTATKU, HAMETUTH IYTH U
BBIOpATh CPE/ICTBA Pa3BUTHUS IOCTOMHCTB M ycTpaHeHus HegoctaTtkos (OK-11);
CIOCOOHOCTBIO paboTaTh ¢ MH(pOPMAIUEH B II00AILHBIX KOMITBIOTEPHBIX ceTsix (OK-12);
NOHUMaHHUEM POJIM OXPAHBI OKPYKAIOIIEH CPebl M PAMOHATBHOTO MPUPOAONOIH30BAHUS U
JUIS pa3sBUTHS U coxpaHenus nuBuamzanuu (OK-13);
CIIOCOOHOCTBIO HCIIOJIB30BAaTh METOMBI U CPEICTBA (PU3MUECKON KYIbTYpBI IJI YKPEIICHUS
3M0pOBbSI W JOCTMDKEHHS  JOJDKHOTO  YPOBHS  TIOJIHOIIGHHOW  COIMAJIbHOH U
npodeccronambHoM AestenbHocTn (OK-14).

o01enpogeccuoHAIbHBIMHA KOMIIETEHIMSIMU:
CIOCOOHOCTBIO HCIIONIB30BaTh MAaTEMAaTHYECKHE, €CTECTBEHHOHAy4YHbIE W HHXKCHEPHBIE
3HAHUS JUIs pelIeHHs 3a/1a4 cBoel mpodeccuonanbHoi aestensHoctd (OITK-1);
CHOCOOHOCTBIO  MPO(ECCHOHATBHO HCIHOJb30BaTh COBPEMEHHOE TEXHOJOTHYECKOEe MU
aHAJTUTHYECKOe 00OpYJOBAaHUE, CIIOCOOHOCTBIO K MPOBEACHUIO HAYYHOTO MCCIIEJOBAHUS U
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHuu pe3ynbratoB (OI1K-2);
CHOCOOHOCTBIO HCIOJB30BATh METOJBl MAaTEMAaTHYECKOTO MOJICIMPOBAHUS  OTIEIIbHBIX
CTaJuil U BCEro TEXHOJOI'MYECKOIo Ipoliecca, K MPOBEJCHUIO TEOPETUYECKOro aHajau3a U
IKCIIEPUMEHTAILHOM MpoBepke anekBaTHocTH Monenu (OITK-3);
CIIOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOM U NMaTEHTHOW JIUTEpaTypOl U UCIIOJIb30BATh
HOJYYEHHYI0 MH(POPMALIMIO MPH OCYLIECTBIEHUH CBOEH MpodecCHOHATBHON AesITeIbHOCTH
(OIIK-4);
MOHWMaHHUEM 3HaueHHsI HHPOPMAIIUU B COBPEMEHHOM MUpE, CIOCOOHOCTHIO pelIaTh 3a1adu
npoeCCHOHATIBHON JEeSATEIbHOCTH C NPUMEHEHHEM MH(OPMAIIMOHHBIX TEXHOJOTHHA C
Y4€TOM OCHOBHBIX TpeOOBaHWUW HMH(POPMAIMOHHON OE30MaCHOCTH, B TOM YHCIIC 3alllUThI
rocynapctBeHHo# Taiiubl (OITK-5).

npogecCHOHAIBLHBIMH KOMIETEHIHAMU:
CIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUIECKHUIA MPOIECC B COOTBETCTBUH C PETIIAMEHTOM H
UCMOJIBb30BaTh ~ TEXHUYECKHE CpEACTBA s  W3MEPEHHsT OCHOBHBIX  IapaMeTpOB
TEXHOJIOTUYECKOT0 MPoliecca, CBOUCTB Chipbs U npoaykimu (ITK-1);
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CHOCOOHOCTBIO K PELICHUIO MPO(ecCHOHATBHBIX MPOM3BOJICTBEHHBIX 33a4, BKIIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTMYECKMX HOPMATHBOB PACXOJIOBAHUS ChIPHS,
MaTepuajoB U HHEPreTHUECKUX 3aTpar, COBEPIICHCTBOBAHHWE KOHTPOJISI TEXHOJOTHYECKOTO
npoiiecca (I1K-2);
CHOCOOHOCTBIO aHATM3UPOBATh TEXHOJIOTHYECKUN MPOIECC, BBISBIATH €r0 HEIOCTATKU H
pa3pabaTbIBaTh MEPOIPHUATHS 110 ero coBepiieHcTBoBaHuo (I[TK-3);
CIIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHMUYECKOE DPEIIEHUE C YYETOM OXpaHbl TpyIa,
panualMoHHON 0€30MacHOCTH M OXPaHbl OKpysxatoiei cpens (ITK-4);
CHOCOOHOCTBIO K aHalIM3y CHUCTEM aBTOMAaTH3allMM MPOM3BOJICTBA U  pa3paboTKe
MEPONPHUATHIA 110 UX coBepiieHcTBOBaHMO (ITK-5);
CIIOCOOHOCTBIO MPOBOJUTH PATUOMETPUUECKUE U JJO3UMETPUUECKUE U3MEPEHUS U KOPPEKTHO
oOpabatbIBaTh SKCHiepuMeHTa bHbIC qaHHbIe (ITK-6);
CHOCOOHOCTBIO  o0ecreunTh 0Oe30macHoe MpOBEACHHWE paboOThl € UCIHOJIb30BAHUEM
pPaZMOaKTUBHBIX BEUIECTB B OTKPHITOM BHJE W OILICHUBATh IOJIy4aeMylO /03y 3a CUeT
BHEIIHET0 1 BHyTpeHHero oonyuenus (I1K-7);
TOTOBHOCTBIO HWCIOJB30BaTh JICHCTBYIOIIME HOPMAaTHUBHBIE JIOKYMEHTHI B 00JacTu
panuannoHHou u spepHoii 6ezomacHoctu (I1K-8);
CIOCOOHOCTBIO K pa3pabOTKe IUIAHOB U MPOTPaMM MPOBEACHHUS HAYYHO-HCCIIEIOBATEIbCKIX
pa3paboTOK, BEIOOPY METOOB U CPECTB pelneHus HoBbIX 3aaau (ITK-9);
CIIOCOOHOCTBIO ~ CaMOCTOSITENIbHO ~ BBIMIOJHATH ~ MCCIENOBAaHUS C  HCIOJIb30BAaHHUEM
COBPEMEHHOW  ammapaTypbl H  METOJOB  HCCIENOBaHHA B  OOJAacTH  OOBEKTOB
npoecCHOHANBHON JAESITeTbHOCTH, MPOBOJUTH KOPPEKTHYIO 0OpabOTKYy pe3ynbTaToB U
yCTaHaBJIMBATh ajiekBaTHOCTH Mozeneit (ITK-10);
TOTOBHOCTBIO HCIOJB30BAaTh METOJIBI OIIGHKM pHCKa U pa3paldaTbiBaTh MeEpbl 10
obOecrieueHHI0 0€30MacHOCTH  pa3pabaThIBaeMbIX HOBBIX TEXHOJIOTUH oOpalleHus ¢
ob0bekTamu nipodeccuonanbhoi aestenbroctu (IIK-11);
CHOCOOHOCTBIO TPEJCTABIATh PE3YNIbTAaThl UCCIEIOBaHUS B (opMax oT4YEeTOB, pedeparos,
nyonuKanuii U MyOJUYHBIX OOCYXACHUH, CIOCOOHOCTBIO (POPMYIHPOBATH MPAKTHYCCKUE
PEKOMEH/IAIINH 110 UCTIOJIb30BAHUIO PE3yIbTAaTOB Hay4YHbIX uccinenoBanuit (ITK-12);
CIOCOOHOCTBIO K opranu3anuu pabotel nogunaeHHbIx ([TK-13);
CIOCOOHOCTBIO K OIIEHKE TOCIEICTBHIA MPHUHUMAEMBIX OPTraHU3aIMOHHO-YIIPABICHYECKUX
penienuii u ux ontumuszanuu (IIK-14);
CHOCOOHOCTBIO YIIPaBJIATh JeUCTBYIOIIUMHU TEXHOJIOTUYECKUMHU npoleccami,
o0ecreynBaroIMMH BBITYCK MPOJAYKIHMH, OTBEUaronied TpeOOBaHUSAM CTaHAAPTOB M PHIHKA
(TK-15);
CIOCOOHOCTBIO K  HCIIOJNB30BAaHUIO COBPEMEHHBIX CHCTEM YIPABICHUS KadeCTBOM
NPUMEHHUTEIbHO K KOHKPETHBIM YCIOBUSIM NPOM3BOJCTBA HAa OCHOBE MEXIYHAPOJTHBIX
cranaapros (I1K-16);
CIOCOOHOCTBIO K COCTABIICHUIO M aHAN3y OM3HEC-TUTAHOB pa3paOOTKH M BHEIPEHUS HOBBIX
TEXHOJIOTHYECKUX MPOLECCOB, 00OpalieHus ¢ 00beKTaMu NMPOo(heCcCHOHAIBHON AEATeNbHOCTH,
BBIITYCKA M Pean3alliii KOHKYPEHTHO criocoOHoi nmpoaykiuu (ITK-17);
CHOCOOHOCTBIO K TIPOBENECHUIO aHAIM3a TEXHWYECKHX 3aJaHWii Ha IPOEKTUPOBAHHE H
IPOEKTOB C YYETOM CYIIECTBYIOIIETO MEXIYHAPOAHOTO U HAIMOHAJIBHOIO SIEPHOTO
3akoHoaareabcTBa ([TK-18);
CIOCOOHOCTBIO K TIPOBE/ICHUIO MMATEHTHBIX UCCIICIOBAHUI C IEBbI0 00ECTIEYCHHUS TaTEHTHOM
YHUCTOTHI HOBBIX MPOEKTHBIX pemmenuit (ITK-19);
CHOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJOTHYECKHMX CXEM Ha OCHOBE pe3yJbTaToB
Hay4IHO-HccienoBaresbekux padot (ITK-20);
CIOCOOHOCTBIO HMCTIONB30BaTh CpPEACTBA ABTOMATH3AIlMM TPH IIOATOTOBKE TPOCKTHOM
nokymenTtarun (ITK-21).

NpogecCHOHAIBHO-CNIEUATU3MPOBAHHBIMU KOMIIETEHIUSIMMU
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— CIIOCOOHOCTBIO K 0€30MacHOMY NMPOBEACHHIO, KOHTPOJIIO, pa3paboTKe U COBEPIICHCTBOBAHUIO
TEXHOJOTMYECKUX IIPOLECCOB MOATOTOBKM U pEreHEepaluy TEIUIOHOCUTENEH SIEPHBIX
SHEPreTUYEeCKUX YCTAHOBOK pa3jMYHOIO THUMA, OOECHEUMBAIOIIMMU HAJCKHYI0 U
JIOJITOBPEMEHHYIO 3aLIUTY OKPYKAIOILIEH Cpelibl OT BO3JACHUCTBHS paaualuu (TICK 3.1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh HA ATOMHBIX AJIEKTPOCTAHLIMAX MEPOIPHUATUS MO 3alUTe
OKPY’KaroIllel Cpellbl OT PAJAUOHYKIUAOB M OLEHUBATH JI030BYIO HArpy3Ky Ha pas3jIMuHbIC
rpynnbl Hacenenus (IICK 3.2);

3namo:

— TOpPSA0K OpraHu3aluy, MNIAHUPOBAHUS U MPOBEICHHS HAYYHO-UCCIIEOBATENLCKUX PadoT ¢
UCIIOJIb30BAHUEM IIOCJIEIHUX HAayYHO-TEXHUYECKUX JOCTH)KEHUH B 00JACTH XMMHUYECKOU
TEXHOJIOTUU MaTEpHAJIOB COBPEMEHHOMN YHEPreTUKY;

— METOAbl CHHTE3a U HCCIeN0BaHUS (U3MKO-XUMHUYECKUX, (PU3MKO-MEXaHMUYECKUX CBOWCTB
MaTepuaioB COBPEMEHHON YHEPIEeTUKY;

— COBpPEMEHHbIE Hay4yHble TEHACHLMU pa3BUTUS B O0JIACTU XUMHUYECKOH TEXHOJOTUU
MaTrepuaioB COBPEMEHHON SHEPIeTUKH;

— OCHOBHBIE TEXHOJOTHMYEecKHe Tmpouecchl 3PGEKTUBHOIO U O€30MaCHOrO MOJNyYeHUs
MaTepuagoB COBPEMEHHON SHEPIeTHKHU.

Ymemy:

— CaMOCTOATEJIbHO BBIABJIATH IEPCHEKTUBHBIE HANpPABJICHHUS HAYYHBIX HCCIEIO0BAHMIA,
00OCHOBBIBaTh AKTYalbHOCTh, TEOPETUYECKYIO M MPAKTHYECKYIO 3HAYUMOCTH MPOOJIEMBI,
IIPOBOJUTH  DKCIIEPUMEHTAIIBHBIE HCCIENOBaHUS C  HCIOJIb30BAHMEM  COBPEMEHHBIX
puOOpPOB, aHATM3UPOBATH U UHTEPIPETUPOBATH MOTYyUYEHHBIE PE3YNIbTAThl, OITOTABINBAThH
OTYETHI U MYOJIMKALIMK O pe3ysbTaTax UCCIEA0BaHUT;

—  OCYILIECTBJIATH MOWCK W aHAIN3 HAYYHO-TEXHHUYECKOW MH(OpMaIu B 00JaCTH XUMHYECKON
TEXHOJIOTUM MaTepUaIOB COBPEMEHHOM HHEPreTUKH C LENbI0 HAYYHO-NPAKTUYECKON U
MTaTEHTHOM NOJJIEPKKU IIPOBOINMBIX MCCIIEIOBAHUN;

— TPUMEHSATH 3HAHUS MO0 XUMHUU U TEXHOJOTUU MATEPHAIIOB COBPEMEHHOW PHEPreTUKH U HUX
OTHIEIbHBIX ~ KOMIIOHEHTOB  JJisi  YIpPaBJIEHUA  TEXHOJOTMYECKUM  IPOLIECCOM,
MIPOrHO3UPOBAHUS U PETYIUPOBAHUS OCHOBHBIX JKCILTyaTallMOHHBIX CBOMCTB, TOCTAHOBKU
3a]1a4 110 UCCIIEJOBAHUIO U IPOEKTUPOBAHUIO TEXHOJIOTUU HOBBIX MATEPHAJIOB COBPEMEHHOM
SHEPTETUKHU;

Braoemy:

— METOJOJOTMEH W  METOJMKOW TMPOBEACHUS HAYYHBIX HCCJIEIOBAHMI; HaBBIKAMU
CaMOCTOSATENIbHON HAYYHOU U UCCIIEI0BATEIbCKOM padOTHI;

— HaBBIKAMH pabOThl B KOJUIEKTHBE, MJIAHUPOBAHUS U OPraHU3al[MM KOJJIEKTUBHBIX HayYHBIX
UCCIEAOBaHUIM; COBPEMEHHBIMM METOJAMM HCCIEAOBaHUS M aHalu3a MaTepUalioB
COBPEMEHHOM HEPTETUKH;

— HaBBIKAMM IIPOBEJIEHUS MCCIEAOBAaHUN MaTepuaioB COBPEMEHHOM SHEpPreTuKH, HX
WCIIBITAHUN U KOHTPOJISl APaMETPOB TEXHOJIOIMYECKUX MPOLECCOB UX MOITYYEHUS;

— HaBBIKAMHM  BBITIOJIHEHUS  HMHXKEHEPHBIX  pacyeToB, OOECHEeUMBAIOIIMX  IPOBEACHUE
CYLIECTBYIOILIETO TEXHOJIOTMYECKOT0 Ipollecca WM BHECEHUS B HEro HEOOXOAMMBIX
JOTIOJITHEHUI U U3MEHEHUU.

3. Kparkoe coaepxaHue roCyIapCTBEHHOH HTOrOBOM AaTTECTANMM: 3AIUUTHI
BbINYCKHOH KBAJTH(UKANMOHHOI PadoThl, BKJIKYAs MOATOTOBKY K Mpoueaype 3aluThl U
npoueaypy 3aluThl

locynmapcTBeHHass WTOrOBasl aTTeCTallMs: 3allUTa BBIMYCKHON KBaIU(DUKAIIMOHHOM
paboThl, BKJIIOYAs MOATOTOBKY K MPOLEAYpPE 3alUThl U MPOLEAYpPY 3alIUThl MpoxoauT B 11
cemMecTpe Ha 0a3e 3HAHUM, YMEHHI M HaBBIKOB, TMOJYYEHHBIX CTYACHTaMHU TpPHU HU3YYCHUU
quctuiine - cnenranbHOCTH  18.05.02 XumMudeckass TEXHOJOTHST MaTepUajoB COBPEMEHHOMN
sHepreTuky, creruanuzanus Ne 3 «TeXHONOTHs TEIUIOHOCHTENIeH U PaAMOdKOJIOTUS SACPHBIX
HYHEPreTUYECKUX YCTAHOBOK .
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locynapcTBeHHass WTOTOBasi aTTeCTAalMs. 3alluTa BBITYCKHOW KBAIM(PUKAIIMOHHOMN
paboThl, BKIIIOYAsi MOATOTOBKY K TPOIEAYpe 3allUThl W MPOLEAYPY 3allUThl MPOBOIUTCS
roCyIapCTBEHHOM SK3aMEHAIIMOHHOW KOMUCCHEH.

KoHTponb ypoBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMA OOYYaroMIMXCs, MPHOOPETEHHBIX
npu ocBoenun OOII, ocymecTBisieTcs MyTeM MPOBEACHHMS  3alIUTHl  BBITYCKHOM
kBanupukanronHon padotel (BKP) u nprcBoeHus KBaTMpUKAUT «HHXEHEPY.

4. OO0beM TrOCYIapPCTBEHHOH WMTOrOBOMl AaTTECTANMM: 3AaIUMTHI BBIMYCKHOM
KBAJIH(UKAIUOHHON padoThl, BKJIWYAs MOArOTOBKY K Npolueaype 3allluThl U MPouexypy
3aIMThI

[Tporpamma oTHOCHTCA K 6a30B0Oi yacTn yueOHOro IaHa, k 010Ky 3 «l'ocynapcTBeHHas
UTOrOBasl aTTeCTallUs» U pacCUMTaHa Ha COCpeloToYeHHoe mpoxoxkiaeHue B 11 cemecrtpe (6
Kypc) oOydenus B oobeme 216 u (6 3ET). [Iporpamma npeamnonaraet, 4To 00y4Jaronuecst IMEIOT
TEOPETUYECKYIO M IMPAKTHYECKYIO MOATOTOBKY B 00JIACTH XMMHYECKON TEXHOJIOTHH MaTepuasoB
COBPEMEHHOMN SHEPIeTUKH.

Bcero B 11 cemectpe
Bunst yueOHOI paboThI 3au. e Axkan. AcTpoH.
qac. yac.

Oo6wmas tpynoemkoctb 'MA no yue6HOMYy 1mi1any 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KoHTakTHas paboTa — UTOrOBast aTTECTAIIMS 5 0,67 0,50
Brinmonaenue, Hanmcanue u opopmiienre BKP 215,33 161,50
Bua konTpoJs: 3ammuTa BKP

4.7 ®akyJIbTATUBBI

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«'paxkganckas 3a1IUTa B Ype3BbIYAHHBIX CUTYAUHAX)

1. Henp AUCHUILUIMHBI - TIOJATOTOBUTH CTYJIEHTAa K OCMBICICHHBIM MPaKTUYECKUM
JNEUCTBUSIM 10 OOECIEYEHUI0 CBOEH O€30MacCHOCTH M 3allUThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAIlUU TPUPOAHOTO, TEXHOTE€HHOT'O U BOEHHOI'O XapaKTepa.

2. B pe3yabrare wu3yyeHusi AMCUMILUIMHBI OO0y4yaloumuiicsi MO MporpaMmme
CIeLHATUTETA JOJIKEeH:

Obnaoamse CleNyOUUMA KOMIETEHITUSIMU

— CIHOCOOHOCTBIO HCIIOJIb30BaTh HOPMAaTHUBHBIE MPABOBBIE aKThl B CBOEH NpodecCHOHaIbHOU
NeSITeIbHOCTH, CHOCOOHOCTBIO M TOTOBHOCTBIO COOJNIIOJIEHHS MpaB O 00s3aHHOCTEN
rpaxaanuaa (OK-9);

— CIHOCOOHOCTBIO O0OecrneuuTh 0Oe3omacHoe MpoBeAeHHE pPAadOThl € HCIOJIb30BAHUEM
paZMOaKTUBHBIX BEUIECTB B OTKPBITOM BHJIE€ W OLIEHHMBATH IOJy4aeMyH /03y 3a CUeT
BHEIITHETO ¥ BHyTpeHHero oonydenus (I1K-7).

3nams:

— XapaKkTepUCTUKU TPHUPOJIHBIX OEJICTBHI, TEXHOT€HHBIX aBapuil u Karactpod Ha
paZvallMOHHO, XMMUYECKH M OHOJIOTMYECKH OINacHBIX OOBEKTaX, Mopaxaromue (akTopbl
JIPYTUX ONACHOCTEN;

— OCHOBBI BO3JICHCTBUS OMACHBIX (DAKTOPOB 4Ype3BbIUANHBIX CHTyallMid Ha 4YelloBeKa U
MPUPOJIHYIO CPEy, AOMYCTUMBbIE MPeeNIbHbIe KPUTEPUH HETaTUBHOTO BO3JICHCTBUS;

— Mepbl 0€30MacHOro TMOBEAEHUS NpU MpeObIBaHUM B palioHax (30Hax) II0>KapOB,
PaZl0aKTUBHOTO, XMMHUYECKOI0 U OMOJIOrMYECKOTO 3arps3HeHMUS,;
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— CmocoObl W CpeICcTBa 3allWThl YENOBEKa OT BO3JCHCTBUS MOpakarolmmx (HakTopoB

Ype3BbIYANHBIX CUTYALM MPUPOJTHOTO, TEXHOTEHHOTO M BOGHHOTO XapaKTepa.

Ymems:

— HCIOJb30BATh CPEACTBA 3ALLUTHI OPraHOB JIBIXAHUS U KOXKH, MEIULIMHCKUE JJIS CAMO3aIlHUThI

Y OKa3aHMs TOMOIIH APYTHM JIIOISIM;

— TMPUMEHSTH MEPBUYHBIE CPEJCTBA MOXKAPOTYIICHUS JIJISl JIOKAIU3AUU U TYUICHUS TOXapa,

BO3HHKIIIETO B ayIUTOPHH (J1aOOpaToOpum ),

— OKa3pIBaTh ce0e M JPYruM TMOCTPaJaBIIMM MEIULUHCKYI0 IOMOIIb C HCIOJIb30BAHHEM

Ta0eIbHBIX U MOJAPYUYHBIX MEIUILIMHCKUX CPEJICTB.

Braoemy:

— npuéMaMy MPOBEJIEHUs] YACTUYHOM CaHUTapHON 0OpaOOTKU MpH BBIXOJIE U3 pailoHa (30HBI)

PaZlMOaKTUBHOTO, XMMHYECKOTO U OMOJIOTHYECKOTO 3arps3HEHHS (3apaKeHHUS );

— crnoco0aMu M TEXHOJIOTUSIMU 3aIIUTHI B YPE3BbIUAMHBIX CUTYALIUSIX.

3. Kpartkoe cogep:xanue JTUCUMILIMHbBI
1. OmnacHoctu mpupogHoro xapakrtepa. CruxuiiHple OeacTBus, ABJICHUSL [IPUPOABI
pa3pyLIUTENbHON CUJIBI - 3EMIJIETPACEHMS, HABOJAHEHUS, CEJIEBbIE MOTOKU, OMOJI3HU, CHEXKHBIE
3aHOCBHI, U3BEPKEHHUE BYJIIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, Oypu, OXKapsbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapud U KaTacTpodbl Ha paJUaLMOHHO
OIIACHOM OOBEKTE, XHUMUYECKH OIACHOM OO0BEKTe, OMOJOTMYECKM OIIACHOM OOBEKTE, Ha
TpaHcrmopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pEYHOM,  aBHAllMOHHOM);  Ha
TUAPOCOOPYKEHHSIX; HA KOMMYHAJIbHBIX CHCTeMaX KU3HEO0eCIIeUeHUsI.

3. OmacHOCTH BOEHHOTO XapakTepa. [IpuMeHeHue OpyX HUs MacCOBOTO IOPAKEHUS
(sLIepHOTO,  XMMHYECKOT0, OHMOJOTMYeCKOro), OOBIYHBIX CpPEACTB C  3aKHraTeIbHBIM
HAaIlOJIHEHUEM, HOBBIX BHUJOB OpPYXHUSA. 30HBI 3apa)XX€HUs OT CPEICTB NOPAXKEHUS U HUX
BO3/ICIICTBHE HAa HACEJIEHUE U OKPY’KAIOLIYIO IPUPOIHYIO CpPENLY.

4. Tloxapnas 0€30MaCHOCTb — COCTOSHUE 3alllMIICHHOCTH HACEJCHUs, HMYIIECTBA,
obmiectBa W rocymapcTtBa oOT moxapoB. [lokapHas omacHOCTH (NMIPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIe MOxaphl). Jlokanuzanus u TymeHue moxapoB. [Ipocreiimue
TeXHUYECKUE cpeAcTBa noxkaporymenus (oruerymutenu Oll -8, OY-2) u npaBuiia noibp30BaHUS
HMHU.

5. KoMIuiekc MeponpusiThil TpaKJaHCKOM 3aIUThl HACEIICHUSI.

OnoBemienne u uHGOpPMHpOBaHHE HacelneHHs 00 omacHocTH. [IpuHsATHE HaceneHueM
curHainoB omnosemeHus («Baumanue Bcem!», «Bosnymnas TpeBoray, «PaanannoHHas
OMACHOCThY», «XHUMHUEcKas TpeBora», «OT00i OMacHOCTU») U MOPSAOK ACHCTBHUS TO HUM.
OBakyalys HaceJIeHMs M3 30HbI onacHocTU. CrnocoObl 3BakyallMM OKCTpEHHasl 3BaKyalus
CTYJIEHTOB U3 ayJJUTOPUH NPU BOBHUKHOBEHUH TOXKapa.

CpenctBa uHAMBUAYadbHOM 3ammThl opranoB aeixanus (I'T1-7, I'TI-7B, TITI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enukcy, I'I3K, AT, -3, TI3Y-K, UII-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauITUHCKIE CPEACTBA 3AIUTHI .

CpenctBa KOMIEKTUBHON 3alIMTHl HaceleHus. HazHaueHuwe, 3alIMTHBIE CBOMCTBA YOEXKMII.
[TporuBopaguanuonnsie ykpeitusa (IIPY, nmonzemHble nemexo/Hble Mepexoibl, 3ariyOaeHHbIe
CTaHIIMM METPONOIUTEeHA), MPOCTEUIINE YKPBITUS (TPAHIIEH, OKOIbI, MEPEKPHIThIE MIENH).
[TpaBuiia 3aHATHA yOEXKUILA.

6. Oxa3zanue nepBoil MEAUIIMHCKON MOMOIIM MPU 0XKOTaxX, paHEHUIX, 3apakeHusx. [IpoBenenue
YACTUYHOM CAHUTAPHON OOpabOTKM KOXKHBIX TIOKPOBOB UEJOBEKAa IPHU BBIXOJE U3 30H
Pa0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apaskeHus (3arps3HEHUS ), U3 30H MOKAPOB.

7. JInkBuaauus MOCIEACTBUN YPE3BBIYANHON CUTyaluu. PaguanoHHass 1 XUMHAYECKas
pa3Beqka ouara MmopakeHus (3apakeHus). ABapuiiHO-cracaTenbHble pa0doThl. CroeruanbHas
00paboTKa TEXHWUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIlUs, Jerazanus, JAe3uH(EKIus,
JI€3UHCEKIUS
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8. DkcTpeHHas »dBakyalus W3 ayauTopuu (1abopaTopuu) B YCIOBUAX IOXapa,
paaualiuoOHHOr0, XUMMHUYCCKOTO, 6I/IOJIOFI/I‘-I€CKOFO 3arpsA3HCHUS TCPPUTOPHUU C UCIIOJIB30BAHUCM

npocreimx cpeacts 3amuThl («Denukey», I'A3K, nporusorasa I'TI-7 ¢ JII1I-3).

4. O0beM y4eOHOH JUCITUIIMHBI

1 cemecTp
Bun yuebnoit pabotbl B 3auetHBIX B akan.
SIMHHIIAX gacax
OO0m1ast TpyA0€MKOCTh JTUCITUTLUIMHBI 1 36
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16
Jlexun 0,44 16
ITpakTHyecKue 3aHsATUS - -
JlaboparopHbie pabOTHI - -
CamocTrosiTejibHas padoTa 0,56 20
CamocTosTenpbHOEe H3YYCHUE PA3/IesIOB TUCIUILIHHEI 0,56 19,8
KoHTakTHas camocTosTeNbHas paboTa 0,2
Bu1 HTOroBOr0 KOHTPOJIS: 3a4yer
1 cemecTp
Bun yuebHoit paboTbl B 3agerHbIX B acrp.
€AMHUIIAX yacax

OO6m1ast TpyA0€MKOCTh AUCIUILIMHBI 1 27
KonrakTHasi padoTa — ayAUTOPHbIE 3aHATHS: 0,44 12
Jlexun 0,44 12
[TpakTHueckue 3aHsTHs - -
JlaboparopHbie pabOTHI - -
CamocrosiTeJibHAas pa6oTa 0,56 15
CaMocTOsITEIbHOE N3YUYECHHE PA3/IeI0B AUCIUILIMHBI 0,56 14,85
KoHTakTHasi camocTosTeNbHas paboTa 0,15
Bu1 MTOroBOro KOHTpOJISI: 3a4er

AHHOTanus padoyeil NPorpaMMbl 1M CHHUIIJIMHBI
«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPHD)

1. eap aucHMIVIMHBI — IpuoOpeTeHNe 00ydJarouMMHcs 001Iel, KOMMYHUKAaTUBHON U
npoecCHOHANBHOM KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOI
HOJArOTOBKH MO3BOJISIET BBINOJIHATH pa3iMyHble BHJBI MPO(ECCHOHATBLHO OPUEHTUPOBAHHOIO
IIEPEBO/A B POU3BOICTBEHHOW U HAYYHOU JAEATEIbHOCTH.

2. B pe3yJbTare U3y4YeHHUs AUCHHUINIMHBI 00y4YaloIMiicsl M0 Mporpamme
CIeLHAJIUTETA 10JIKEeH:

Obnadamyp CleqyIOIMUMA KOMIETEHIUSIMHU:

— CIIOCOOHOCTBIO K MPO(ECCHOHATLHOMY OOLICHHIO Ha MHOCTPAHHOM S3bIKE, K TOIY4YEHHUIO
uH(popMaImu u3 3apyoexHbix uctouHnkoB (OK-6);

— CHOCOOHOCTBIO IPEACTAaBIIATh PE3yJIbTATHl HCCIENOBAHUS B (OPMax OTYETOB, pedepaTos,
nyonuKanuil ¥ MyONUYHBIX OOCYXAEHUH, CIIOCOOHOCTBIO (OPMYTHpPOBATh MPAKTHUYECKHUE
PEKOMEH/IAIIUH 10 UCTIOJIb30BAHUIO PE3YJIbTATOB HAy4IHBIX HccienoBanuii (ITK-12).

3nams:
— OCHOBHBIE CIIOCOOBI JOCTHXKEHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;
— OCHOBHBIE ITPUEMBI IEPEBO/IA;
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— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKITUH S3bIKA KaK CUCTEMBI;

— JOCTaTOYHOE M  BBIIOJHEHUS IEPEBOJA  KOJMYECTBO  JIEKCHYECKHUX  EIVHHMIL,
(bpazeosorn3MoB, B TOM YHCJIE€ COLUANBHBIX TEPMHUHOB M JMHTBOCTPAHOBEIUECKUX peallni;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYLIECTBIISTh MMCbMEHHBIN MIEPEBOJL C COOIIOACHUEM HOPM JIEKCUUYECKON 3KBUBAJIEHTHOCTH,
cOOII0ICHUEM IPaMMaTHYECKUX, CHHTAKCUUYECKUX U CTUIIMCTUUECKUX HOPM;

— 0(hOopMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYHIECTBISTh TMEPEBOJ C  COONIOJIGHHEM HOPM  JIEKCMYECKOW HKBHUBAJICHTHOCTH,
COOJIIOJIEHHEM IT'PaMMATHYECKUX, CHHTAKCUUECKUX M CTUJIMCTHYECKUX HOPM TEKCTa IepeBoa
Y TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOHOTO TEKCTA;

énaoems:

— METOJIUKOH NpennepeBoI4ecKOro aHaiau3a TeKCTa, CIIOCOOCTBYIOIEH TOYHOMY BOCIPHSITUIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOJMKON NOJArOTOBKM K BBINOJIHEHHIO IIepeBOJa, BKJIOYas IOMCK HHPOpPMALUU B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKpAIICHHOM NepEeBOAUECKOM 3alIMCH IIPU BBIIIOJIHEHUHU NIEPEBO/IA;

— OCHOBHOH MHOSI3bIYHOM TEPMHUHOJIOITMEN CIIEUAIBHOCTH;

— OCHOBaMH pedepHupOBaHUs M aHHOTUPOBAHMS JTUTEPATYPHI TIO CIIEUATBHOCTH.

3. KpaTtkoe copep:xaHue JUCHHILIAHBI

Pa3znesa 1. OcHOBHBIE JleKCHMYeCKHe U CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHUYECKOH JINTepaTypbl

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAy4YHO-TEXHUYECKOro mnepeBoga. CMbICIOBOI
aHaJlM3 HAy4YHO-TEXHMUYECKOrOo TeKCTa M ero cermeHrainus. CTUIMCTHYECKHE OCOOEHHOCTH
HAayYHO-TEXHUUYECKUX TEKCTOB. llpeomoneHne TpynHOCTEH, CBS3aHHBIX C PacX0XKJIECHUEM
CUHTAKCUYECKHX CTPYKTYpP HHOCTPAHHOI'O U PYCCKOI'0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue moOpsijiKa CIOB B aHTIIMHCKOM U PYCCKOM TpeioxkeHusX. [lepeBox cioB,
yCTaHOBJICHHE 3Ha4deHus cioBa. [lepeBoa cBOOOAHBIX M (Pa3e0IOTHYECKUX CIOBOCOYETAHUI.
[TepeBo/ 3ar010BKOB TEKCTOB U CTaTel

1.3 Cokpaienusi. OcobeHHOCTH uX nepeBoja. Pa3BuTre HaBBIKOB NEepeBOjia HAa IPUMEpE
TEKCTOB IO TeMe «XuMudeckas 1abopatopus» «zmMepenust B XuMum».

1.4. Jlexcuueckue TpaHCPOPMALMU TPU TEPEBOJEC TEKCTOB IO TEMAaTUKE XHMHUU U
XUMHYECKON TEXHOJIOTHH.

Pa3neua 2. OcHOBHBIC TPAMMAaTH4YeCKHE 0COOCHHOCTH NepeBoaa.

2.1. OcobenHocTH TIepeBoia npeuiokeHnii Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe mepeBoja TEKCTOB MO TEMATHKE XHUMHYECKOH TEXHOIOTHH
IlepeBoa MpUIAaTOYHBIX NPEIJIOKEHHAMN.

2.2. Meroapl M TpHEMbl TEPEBOAA CTPAJaTeIbHOrO 3ajora Ha IMpUMepe IepeBojia
TeKkcToB 1o TeMe "TexHonoruu Oyaymiero".

2.3. Tunsl ycnoBHBIX MpEATIOKEHUH, MTpaBUiIa U 0cOOEHHOCTH UX nepeBoza. [IpakTuka
NepeBojia YCIOBHBIX MPEVIOKEHUH Ha MpUMepax TEKCTOB MO Pa3iMYHbIM pasjenaM XUMHHU U
XUMHYECKON TEXHOJIOTHH.

2.4. MonabHBIE TJIAroJIbl 1 OCOOCHHOCTH HMX TIEpeBOJla Ha MPHMEPE MepeBoa TEKCTOB
«Texnonorusy, «IIpombllieHHOE 060PYAOBaHHE»

Paspnen 3. OcobGenHoCTH nepeBo/ia NMPEAJI0KEHHI ¢ HeTHYHBIMU (OPMaMH I71aroJ1a

3.1 Undunutus (HeonpeaeneHHas ¢opma riarosa). Pois MHQUHUTHBA B MIPEIOKEHUN
Y BapuaHThl IlepeBoAa Ha pycckui sa3blk. [Ipuuactus m repynauil. BapuanTel mepeBona Ha
PYCCKHH S3BIK.

3.2 WudunutuBHble 000poTHl. OO6OpOT momonHeHWe ¢ WHOUHUTHBOM. OOOpOT
noJyiexaree ¢ MHQUHUTUBOM. Pa3nuyHble BApHaHTHI IEPEBO/IA.

3.3 IlepeBoa mpuyacTHBIX OOOPOTOB. AOCOIIOTHBIA MPUYACTHBIM OOOPOT W BapHUaHTHI
nepeBojia. Pa3BuTre HaBBIKOB MepeBoia B chepe XMMUU U XMMUYECKON TEXHOJIOTUH.
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Pa3znen 4. OcodenHocTH pedpepaTHBHOIO NepeBOAA
4.1. Anroput™ npearnepeBOJUYECKO pabOThl € HAYYHO-TEXHHYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOIMYECKON TeMaTHKe.
4.2. Anroput™M cocTaBiieHUs pedepara IO XHUMHUKO-TEXHOJOTMYECKOW TEeMaTUKe

(aHHOTAIIMHN)

4.3. Anroput™M paboThl MO pedepaTHBHOMY IMEPEBOAY MO XHUMHKO-TEXHOJOTHUECKON

TEMAaTUuKe..

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero
3 cemecTp 4 cemectp
Bun yae6HO# paboThI
3E |Akan. 4.| 3E |Axkanu.| 3E |Axkan.u.
O0mast Tpy10eMKOCTb JUCHUILIHHBI 4 144 2 72 2 12
KonTakTHas padora — aynutopusble 3ansatusi: | 1.8 64 0.9 32 0.9 32
Jlexuun - - - - - -
[Tpaktuyeckue 3ansatus (I13) 1.8 64 0.9 32 0.9 32
Jlaboparopusie paboTsr (JIP) - - - - - -
CamocrosiTesibHas padora 2.2 80 1.1 40 1.1 40
KoHTakTHas camocTosTenbHas pabota 0,4 0,2 0,2
2.2 1.1 1.1
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 79.6 30,8 39,8
JUCIUTLIAHBI
Bun utorosoro KoHTpoOJIs: 3auer 3auer
CemecTtp
Bcero
5 cemectp 6 cemecTp
Bun yueOnoit paboTsl
3E |Actp.u.| 3E |Actp.u.| 3E |Actp.u.
O01as Tpya10eMKOCTb U CHUNITHHBI 4 108 2 54 2 54
KontakTHasi pa6oTa — aynuropusble 3anartusi: | 1.8 48 0.9 24 0.9 24
Jlexknnu - - - - - -
[TpaxTiueckue 3anstus (I113) 1.8 48 0.9 24 0.9 24
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTebHass padora 2.2 60 1.1 30 1.1 30
KonTakTHas camocTosTenpHas padora 0,3 0,15 0,15
2.2 1.1 1.1
CaMocCTosATeIbHOE U3YUCHHE PA3/IeioB 5.7 29,85 29,85
AMCTHILTHHET % NOKYMEHT NOIIMCAH
Bug ntoroBoro Kou®pouis: HEKBAJIMOUIMPOBAHHOUY 3auer 3auer
QJIEKTPOHHOMU IHOJITMCBHO
Brnanenen: ®unaros Cepreit Hukonaepuu
I/IS npopekTopa:Ciryx6a npopekTopa 1o yaeoHoH 195
paoote
HetictButeneH: ¢ 26.03.2021 no 26.03.2022
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