4.4. AHHOTAUM PAdOYMX MPOrPaMM IMCUUIIMH
4.4.1 IncunniuHbl 00s13aTeIbHON YacTH (0a30Bast 4acCTh)
AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«nocTpannblii a361» (b1.5.01)

1. eap IMCHMIVIMHBI — IPUOOpPETEHNE 00YYAIOIUMHUCS 001eH, KOMMYHHUKAaTUBHOHN U
npodecCHOHANBHOM KOMIETEHLUH, YypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
MOJTOTOBKA  TIO3BOJIAET  WCIOJB30BaTh  HMHOCTPAHHBIM  S3BIK ~ MPAKTUYECKHM KAk B
npodecCHoHAIbHOW  (ITPOM3BOJICTBEHHON W HAy4YHOW) JAESATCNBHOCTH, TaK W s Lene
camMo00pazoBaHusl.

2. B pe3yabrare u3yYeHHS JAUCHMIUIMHBI O00y4YalouIuiics MO MporpaMmme
CTIENNATUTETA JOJIAKEH:
0b1a0ams CIETYIONTUMU KOMITETCHIIHSIMU:

- CIOCOOHOCTBIO K TPO(ECCHOHATBLHOMY OOIIEHUI0 Ha WHOCTPAHHOM SI3BIKE, K TOTYYEHHIO
nHpopManuu u3 3apyoexHbIX UCTOUHHKOB (OK-6).

3uams:

- OCHOBHBIE CHOCOOBI  COYETAEMOCTH  JIEKCHUYECKUX €IMHULL U OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- pYyCCKHE€ SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPQXKEHUN peUH B MPOLIECCE MEKIMYHOCTHOTO U
MEXKYIbTYPHOTO B3aUMOICHCTBUS;

- OCHOBHBIE IPUEMBI U METO/IbI pedheprpOBaHUS M AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYI0 W aKTHBHYIO JIEKCHKY, B TOM YHCIIe OOIIEHAYyYHYI0 U CHEIHAIBHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi paOOTHI Ha/l TUIIOBBIMU TEKCTaMU;

- mpueMbl paboThl C OPUTHHATIHLHOW JTUTEPATypOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OpUTHHAIBHOM JUTEPATypOi HA UHOCTPAHHOM S3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH MEPEMUCKY HA M3Y4aeMOM S3bIKE C IEJIbI0 MEKIMYHOCTHOTO M MEXKYIbTYPHOTO
B3aUMOICHCTBHS;

- BECTH  pEYeBYI0  JCATENbHOCTb  NPUMEHUTENIbHO K  cdepe  ObITOBOH U
npohecCHOHATBEHOM KOMMYHHUKAIUH.

Braoemy:

- MHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEXIUYHOCTHOTO M MEXKYJIbTYPHOTO OOIIECHHUSI, HABBIKAMU
U YMEHHUSIMH PEYEBOM NIEATENPHOCTH NMPUMEHHUTENIBHO K cdepe ObITOBOM M npodeccuoHanbHON
KOMMYHHKAIH, OCHOBaMHU MyOJIMYHON peun;

- ocHOBaMH pedepUpOBAHHS ¥ AHHOTHPOBAHMUS IMTEPATYPHI HA U3Y4aeMOM MHOCTPAHHOM SI3BIKE.

3. KpaTkoe coaep:xaHue TUCUMIIIMHBI:

Beenenue. [Ipenmer u posib HHOCTpaHHOTO s3bIKa. KpaTkue ucropudeckue cpeaeHust 00
M3y4aeMoM s3bIKe. 3a7jaul U MECTO Kypca B IIOJArOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Mooyne 1. I pammamuyeckue mpyoHocmu u3yyaemo2o A3ulka

1.1 JInuHble, NPUTSKATEIBHBIE U TPOYNE MECTOMMEHHS.

CrpsixeHue riiarosa-cBs3KHy.

W3menenue riarosia-cBs3ku B ¢popMax Hacrosiero BpemeHu. O0Opa3zoBaHHe pa3IUUHbBIX
BUJIOBPEMEHHBIX (OpPM C MOMOIIBI0 Tharona-cBs3ku. OOpa3oBaHuwe U ymnotpednenue ¢Gopm
MacCUBHOrO 3ajora. M3MeHeHue T11arona-cBs3KM B pa3lWyHbIX (opMax MPOLIEAIeTo U
Oyayiero BpeMeHu. [ maron-cBs3Kka B OTPUIATENIbHBIX MPEIIOKEHHUIX.

1.2 Tlopsmox cinoB B mpeajaokeHuu. I[IpsMol TOpSIAOK CIIOB yTBEPAUTEIBHOTO
OPEUIOKEHUSI B PA3IMYHBIX BHAOBPEeMEHHBIX (opmax. M3MmeHeHHe mopsijaka CJIOB B
BOIPOCHUTEINIbHBIX MpeasiokeHusx. [lopsaok cioB u mocTpoeHue OTpULATENbHBIX MPEIJIOKEHUN.
OMpaTHuecKue KOHCTPYKIUH.



1.3 Undunutus. @opmel nHGuHUTHBA. [IpogomkeHHbI U neppeKTHBI WHOUHUTUB.
Oyaknun  WHGUHUTHBA B TpemiokeHuu. OOpa3oBaHue W ynoTpeOneHHe WHOUHUTHBHBIX
00OpOTOB THIMA «CJIOXHOE MOJUIekKAIEe» U «CI0XKHOE IONOJHEHHEe». BapmaHThl mepeBona
WHOUHUTUBHBIX 0OOPOTOB HA PYCCKUH SI3BIK.

1.4 BupoBpemenHbsle ¢opmbl rnaroioB. OOpazoBaHHE NPOCTHIX, MPOAODKEHHBIX,
nep@ekTHeIX U TNep(PeKTHO-IPOAOKEHHBIX BpeMeH. BormpocurenbHble MpenaoKeHUus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENIBHBIX (POPM TJIaroia B pa3iMyHbIX BpEMEHAX.

1.5 Tlpuuactus. [Ipuuactus HacTOAIIETO U TIpolIeAero BpeMenu. [lepdektanie popmbl
npudacTvs. Mecto npuyacTuil B IpeuiokeHuu. PaznuyHble BapuaHThl IEPEBOAA IPUYACTUM HA
pycckuii s3bIK. [IprdacTHbIe 000POTHI M MPUEMBI UX TTEPEBOIa Ha PYCCKUM SI3BIK.

1.6 CocnararenpHoe HaxkiioHEHHE. PDOPMBI COCIAraTeIbHOIO HAKJIOHEHUS B M3y4acMOM
A3plke. MoJanpHbple TIJarojibl WU KX UCIHOJIB30BAaHUME B NPEMIOKEHHUSAX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIBI yCIIOBHBIX MpEMIOKECHUM. BapuaHThl mepeBoAa NPEMIOKECHUM B
cocJiaraTeIbHOM HAKJIOHEHUH U YCIOBHBIX IIPEAIOKECHUI.

Mooyne 2. Umenue memamuueckux mexcmos.

1. BBenenue B crieuajbHOCTE

2. .. Meupaeneen

3. PXTY um. JI.1. MenaeneeBa

[TonsaTe o BUIax YTEHMs Ha NMpUMeEpax TEKCTOB o0 Xumuu, /].U. Menoeneese, PXTY um,
JI.U. Menoeneesa.

AKTHBHU3a1Usl JTEKCUKU IPOUYUTAHHBIX TEKCTOB.

W3yyaromiee uyTeHHWE HAyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOPAHHOM CHEIHMAIBHOCTH.
[IpumepHas TemaTHKa TEKCTOB: «XUMHUS M Hay4HbIE METOIBI», «XMMUYECKHE TEXHOJOTHMHU Ha
IIPOU3BOJCTBEY.

N3zyuaroriee yTeHHE TEKCTOB 10 TeMaTUKe: «XUMHUYecKas jaboparopus», «3mepenus B
CIIeIIUATILHOM JTab0paTOPUN».

Mooyns 3. [Ipakmuxa ycmuot peuu

1. «I"'oBOpuM 0 cebey,

2. «Bropone»,

3. «PaiioH, rae s KUBY».

IIpakTHKa yCTHOU pedH 110 TEMaM:

«Cmyoenyeckas HcusHb».

«3MepeHns B XUMHYECKOH JIa00paTOPUI».

[IpakTuka yctHOM peun no temaM: «CTpaHa U3y4aeMoro si3bikay, «lIpoBeneHne aenoBoit
BCTPEUN», «3aKIIOUEHUE KOHTPAKTA».

4. O0beM yueOHO# JUCHUIIJIMHBI

B
. B akanewm.
Bunbr yue6HOM paboThl 3a4eTHBIX
gacax
€IMHUIIAX
O0mast Tpy10eMKOCTh JUCHMILIMHBI 10 Y4eOHOMY IJIAHY 8 288
KonrTakTHas padora (KP): 2,2 80
Jleku yueOHbiM NAAHOM He NpedyCMOmpPeHbl - -
[Tpaxtuueckue 3ausatus (113) 2,2 80
JlaGopaTopHBbIE 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 4,8 172
YIpaxHeHus 110 COOTBETCTBYIOIIUM pa3jeaaM JUCHUIIINHBI 4,8 172
IK3aMeH IK3aMeH
Buj koHTpoOsISA: 3a4eT / JK3aMeH 1 36
Buner yueOHO pabOThI B B actp. gacax




3a4ETHBIX
€IMHUIIAX
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY IJIAHY 8 216
KonraktHas pa6ora (KP): 2,2 60
Jlexuuu yuebHbviM nianom He npedycCmMompensl - -
[Ipakruueckue 3anstus (113) 2,2 60
JlaGopaTopHbIe 3aHIATHS YUeOHbIM NAAHOM He NPEO0YCMOMPEHb - -
CamocrositesbHas padora (CP): 4,8 129
YIpaxHeHus 110 COOTBETCTBYIOIIUM pa3jeaaM JUCIHUIIINHBI 4,8 129
Bua konTpoJa: 3auer / JK3aMeH m %

AHHOTAIUSA
padoueii mporpaMmbl JUCHUILIUHBI «@uinocopus» (b1.5.02)

1. Heap aucuunauHbl — cHopMHpPOBATh y CTYAEHTOB KOMIUIEKCHOE IMPEICTaBICHHUE O
pomu u mecrte (uaocopuu B CUCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAayK,
MO3HAKOMHUTh HMX C OCHOBaMH (mrocodcKoro 3HaHUS, HEOOXOIUMBIMH IS pEUICHUS
TEOPETUYECKHUX U MPAKTHUECKUX 3a7ad.

2. B pe3yabrare u3yYeHHS [JAUCHMILUIMHBI O00y4Yalouuiics MO mporpaMmme

CHeHATUTETA T0JIKEH:

Obnadams CIeNyIONTUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI (MIOCOPCKUX 3HAHUU I (POpMUPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);

- CHOCOOHOCTBIO K aHAJINW3Y COLMAIbHO-3HAYUMBIX MPOIECCOB U  SBICHHHA, K
OTBETCTBEHHOMY y4YacTHIO B mojuTudeckoi xu3nu (OK-2).

B pesynbrare ocBoeHus Kypca Gpuiiocoduu CTyACHT JT0JIKEH:

3namo:

OCHOBHOE€ COJIEpXKaHHME TTaBHBIX (PUIOCOPCKUX IIKOJ W HAIMPABICHUH, MPEICTaBUTENICH
ATUX WIKOJ, CBA3b W pa3iaudue uX (QUIOCOPCKUX HACH, CBSI3h HCTOPHKO-PUIOCO(CKUX
KOHIIETILIMI ¢ COBPEMEHHBIMHU MPOOIeMaMu MHIUBUYaIbHON M OOIIECTBEHHON KHU3HU.

Ymems:

MOHUMATh W aHAIM3UPOBATh MHPOBO33PEHUECKHE, COLMANbHBICE W WHIWBHUIYAITbHBIC
po0JieMbl COBPEMEHHOW KU3HU; TPaMOTHO BECTH AMCKYCCHIO, apTyMEHTUPOBAHHO OTCTAaWBATh
CBOIO TMO3MIIMIO MO 3HAYUMBIM (PHIOCOPCKUM IMpOoOJIeMaM COBPEMEHHOM KHM3HH, ONMUPAACh Ha
HapaboTaHHBIH B HUCTOpUU Guiocohun MaTepuaia; MPUMEHATh MONMydeHHBbIE (Gumocodckue
3HaHUS K PEICHUI0 POo(ecCHOHANTBHBIX 3a/ay.

Braoemy:

npeCcTaBiIeHUsAMU 0 punocopuu Kak HayKe U CUCTEME IIEHHOCTEH, €€ MECTe B CUCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMH (UIOCO(PCKOrO MBIIUICHUS; KaTeropuajJbHbIM amnmnapaToM
M3y4aeMO# NUCHUIUTHHBI, PUIOCOPCKUMU METOJaMH aHaIHM3a Pa3InIHBIX MPOOIeM, HaBBIKAMU
dbunocopckoit  KyabTypsl JJIS  BBIPAOOTKM  CHCTEMHOTO, II€JOCTHOTO  B3TJIAIa Ha
NEHCTBUTEILHOCTh U MECTO XUMHH U XUMHUYECKON TEXHOJIOTHUH B IIEJIOCTHON KapTHHE MHUPA.

Ob6masi TpynoeMkocTsr u3ydeHusi aucuunauubi: 5 3E (180 wacoB). U3 Hux
aynuTopHas Harpys3ka — 48 (nexuumii — 32 4yaca, NpakTUYECKUX 3aHIATUH — 16 yacoB). Popma
KOHTPOJISI — 9K3aMEH.

3. KpaTkoe conep:kanue JTHCHUNIHHBI
Brenenue. duocodus, ee MpoUCX0XKICHUE U POJTb B 0OIIIECTBE.
Mopayas 1. OcHoBHBIE GHIOCOPCKHE IIKOJIbI




Antnunas  ¢wiocopus  (nocoxparuku, copuctsl, Coxpar, J[lemokput, Ilnmaron,
ApHUCTOTENb, TUHUCTHICCKU-PUMCKast (ustocodusi). OCHOBHBIE MPOOJIEMbI CpPETHEBEKOBOM
¢unocopun u smnoxu Bozpoxaenus. Punocodpuss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipocsemenus. Hemernkast knaccuueckas dunocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBl MapkcucTckoil ¢unocopun. OCHOBHBIE HAIPaBICHHUS COBPEMEHHOM
bunocodum.

Moayas 2. dunocodckne KOHIENUMU ObITHS U MO3HAHUS

[Ipobnema ObiTHs B uctopuu ¢umiocobun. I[loHATHS MaTepuaaIbHOTO M HICATBHOTO.
OcHoBHbIE (uinocockue HampaBICHUS: MaTepHalu3M W uaeanu3M. [IpuHIMO TI006aTBbHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHUpA.

Konnenmuu npocTpancTBa ¥ BpeMeHHU B HCTOpHH (pUIocoduu U HAYKH.

[Ipoucxoxaenue coznanus. Poib Tpyaa B MpoUCX0XkAEHUH co3HaHus. neanuctuiecknue
U MaTepualIMCTUYECKue KOoHUenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HaTelnbHOE U
6eccosnarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CAMOCO3HAHHE.

KoHuenmun rHOCEONOrMM B HCTOPUU  (QHUIOCOPHU: CEHCYyalu3M, paIMOHAIIN3M,
CKEITUIU3M, alrHOCTUIIM3M, KOHIIEIIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTuka Mmo3HaHus:
YYBCTBEHHOE U palMoHaabHOe. OCHOBHBIE TEOPUH UCTUHBI.

Monayas 3. IIpo6saemsbl yesioBeka B ¢pusiocopuu

Yenosek kak npeamet ¢umocodckoro ananusa B ucropun gunocoduu. [IpoucxoxaeHue
YyelloBeKa: MPUPOJHBIE W COLHUANbHBIE YCIOBUS AaHTPONOCOIMOreHe3a. buonornueckoe u
COLMaNbHOE B YelloBeke. THANBUI, MHAUBUIYATbHOCTD, TUYHOCTD.

CwmpbIch XM3HU W TIpeHa3HavYeHHE ueroBeka. JKu3Hb, cMepTh, OeccmepTue. JBrkeHwme
HEHACWINA, €ro pojib B coBpeMeHHOW xu3HHM. llenn u nenHoctu. CBoOoga BoOJIM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PETUTHO3HbIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucTopum u 0d1ECTBA

UemoBek B CHCTEME COIUANBHBIX CBs3ed. JIMYHOCT, M Macchl, cBoOOda WU
HeoOxomumocTh. @Dunocodpuss ucropuu: (GopmManuoHHAS W IUBWIM3AIMOHHAS KOHIICTIIUN
ucTopuueckoro pasputus. [Iporpeccucrckue W HUKIMYECKHE MOJENU pa3BuTus. [106anbHbIE
npo0seMbl coBpeMeHHOCTH. KOHIenus yCTOHYMBOro pa3BUTHs U CLICHAPUU OYAYILIETro.

ObmectBo u ero crpykrypa. CouumanbHas, MNOJIUTHYECKas M JyXoBHas cdepbl
obmectBa. Konuenmuu rocyaapcrsa B uctropun puiaocodcekoit Mpicau. I'paxnanckoe o01mecTBo
U TIPaBOBOE rOCYAApCTBO.

Moayas 5. ®unocodekue npodaeMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4HOT'O 3HAHUS, €r0 METOAbl U (OPMBI.
Hayunble peBomoniu M CMEHAa THUIIOB pallMoHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTUKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd W TexHUKU. ColManbHBIE TOCIEACTBHS HAy4HO-
TEXHUUYECKOTO TMporpecca. IJTUYECKHE M HKOJIOTMYECKHWE HMMIIEpAaTUBbl Pa3BUTHUA HAyKH U
TEeXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHasi mpobiieMa XUMUU KaK HayKu U
npousBojcTBa. llemn w 3amaum  xumudeckod — TexHojoruu. Crnemudura  XHUMHKO-
TEXHOJOTHYECKOI0 3HaHUA: (PyHIaMEeHTaIbHOE U MPUKIIATHOE, SMIIUPUIECKOE U TEOPETHUYECKOE.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auerHBIX | B akamem.
Buabl yueOHoii padoThI
eTUHUIAX gacax
O01mas Tpy10eMKOCTh JUCUMILIMHBI 10 5 180
y4eOHOMY IIaHy
AyIUTOpPHBbIE 3AHATHS: 4/3 48
Jlexuun 8/9 32




Cemunapsi (C) 4/9 16
CamocrosiTesbHast padora (CP): 8/3 96
Bua KoHTpOJISA: 3K3aMeH 1 36

B 3auetHbIx B actp.

Buabi yueOHo# padoThl
€AMHULIAX qJacax

OO0masi Tpy10€eMKOCTb M CHUILTHHBI IO 5 135
y4eOHOMY IIaHy
AyIUTOpPHBbIE 3AHATHS: 4/3 36
Jlexn 8/9 24
Cemunapsi (C) 4/9 12
CamocrositesibHas padora (CP): 8/3 72
Bua koHTpOJIA: IK3aMeH 1 27

AHHOTAIUSA
padoueii nporpammbl AucuuauHbl «Actopus» (b1.5.03)

1. Heab aucuumIuHbL: GOPMUPOBAHHUE Y CTYACHTOB KOMIUIEKCHOTO NMPEACTABICHUS O
polM W MecTeé HUCTOPUM B CHCTEME TYMaHUTApHBIX W COLMAJBHBIX HAYK, KYJIBTYPHO-
UCTOPUYECKOM cBoeoOpasuu Poccum, ee Mecte BO BCEMHUPHO-UCTOPHUECKOM Ipoiiecce, 00
OCOOCHHOCTSIX M OCHOBHBIX dTamax €€ MCTOPHUYECKOTO Pa3BUTHS; BBEJCHUE CTYACHTOB B KPYT
HUCTOPUUYECKHX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIei mpodeccHoHanbHON IS TEHHOCTH.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIEIYIOIUMU 00UleKyIbIMYPHbLIMU KOMITETCHITUSMU:

- CIIOCOOHOCTh ~ aHAJIM3UPOBATh  OCHOBHBIE  JTallbl U 3aKOHOMEPHOCTH
UCTOPUYECKOTO Pa3BUTHs oOmiecTBa A (OPMHUPOBAHUS T'PAXKTAHCKON MO3MIINHU, CIIOCOOHOCTH
HHTETPUPOBAThCS B coBpeMeHHoe obmiectBo (OK-3).

3Hamu:

- OCHOBHBIE HallpaBJIeHUs, TPOOIEMbI U METO/Ibl HCTOPUYECKOI HAYKH;

- OCHOBHBIE JTambl M KIIOYEBbIE COOBITHS wucTopur Poccum M Mupa; 0COOEHHOCTH
Pa3BUTHSA POCCHICKOTO TOCYJAapCTBA, BBIAAIONIUXCS JESATENCH OTEUECTBEHHOW M BCEOOIIei
UCTOPHH.

Ymemu:

- COOTHOCHUTH OOINWE HCTOPHUYECKHE TMPOIECChl W OTIENbHBIE (aKThI; BBISABISATH
CYILIECTBEHHbIE YEepPThl HCTOPHUUECKUX MPOLECCOB, SBJICHUNH U COOBITHI; aHaIU3UPOBATH
COIMANTbHO-3HAYUMBIE TTPOOJIEMBI;

- (opmynupoBaTh M apryMEHTHPOBAHO OTCTaMBaThb COOCTBEHHYIO MO3UIMIO IO
Pa3TUYHBIM MPOOIEMaM HCTOPHH.

Braoemy:

- TMpEeICTaBICHUSIMHU 00 HCTOPUHU KaK HayKe, €€ MEeCTe B CUCTEME I'yMaHUTaAPHOTO
3HaHUS;

- IPEICTABICHUSIMHU 00 OCHOBHBIX 3Talax B HCTOPUU YEIIOBEYECTBA U X XPOHOJIOTHUH;

- KaTeropuaabHO-MOHATUHHBIM aIlapaToM U3y4aeMoil TUCIUIUIMHEI;

- HaBBIKaMU aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.
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3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Moayas 1. Hcropuss B cHucTeMe CONHAJIbHO-TYMAHHMTAPHBIX HayK. (OCHOBBI
METOJ0JIOTHH HCTOPHYeCKOil HayKH. OCOOCHHOCTH CTAHOBJICHHSI T'OCYAapCTBEHHOCTH B
Poccuu

Mecro ucropuun B cucreMe Hayk. IIpeamer ucropudeckon Hayku. Poibs Teopuu B
no3HaHuu mponuioro. CymHOCTb, (GOpMbI, GYHKIIUU HCTOPUYECKOro 3HaHUA. MCTOUYHUKM TO
OTEUYECTBEHHOM HCTOpUH, HMX Kiaccuukamus. Mcropus Poccum — HeoTbemiemass 4YacTh
BCEMUPHON UCTOPHH; 00I1Iee 1 0COOEHHOE B UCTOPUYECKOM PA3BUTHU.

Havano poccuiickoii rocynapctBeHHocTH. Kuesckas Pycb. OTHOKynbTypHbBIE H
COLIMAJIBHO-TIOJIMTUYECKHUE MPOLECCHI CTAHOBJIEHHS] POCCUICKON rocyapcTBEHHOCTH. [Ipunsitue
XPUCTHAHCTBA.

Pycckune 3emmmm B XII — nHauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuueckoe 3HaueHue. Poccns B cepenune XVI — XVII BB.

Monyasb 2. Poccniickast umnepusi B XVIII- nayane XX B

Poccuiickoe rocynmapctBo B XVIII Beke — Beke MOACpHHM3ALUU U IPOCBELICHUS.
Pepopmer Ilerpa 1 kak mepBas TMOMNBITKA MOJEPHU3AIMM CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii umnepur. OCHOBHBIE HAaINpaBIECHUS «EBPOIEU3ALNUN» CTPAHBI.
DBOJIIONHS COMMATBHOM CTPYKTYpHI obOmiecTBa. JlampHeliee pacmmpenue rpaHul] Poccutickoi
UMIIEPHH.

Poccus B XIX cronetun. Ilpombinuiennsiii nepeBopoT B EBpone u Poccun: obmee u
ocobenHoe. Baxwueiime ycnoBus nepexona Poccun k MHAYCTpHATbHOMY OOILECTBY — pPELICHUE
KpPECTBSIHCKOI'O BOITpOCa u OTpaHUYECHUE CaMoJIepKaBHs. JnurenbHOCTS,
HETOCNIE0BaTeIbHOCTh, LMKIMYHOCTh Tpolecca OypykyazHoro pedopmupoBanus. Poib
cyOBeKkTHBHOTO (hakTOopa B TpeojosiecHnu oTctaBaHusa. Pedopmbr XIX Beka, uX 3HAYCHHE.
O6mectBennbie nBmxeHus B XIX Beke.

Poccus B magane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH CONMATBEHO-DKOHOMHYECKOTO
pasButusi Poccum B Hawane XX Beka. OOBEKTHBHas NOTPEOHOCTh HMHIYCTPUATBHOM
MoaepHuszanuu Poccun. CooTHomieHue noiautuueckux cuia B Poccun B Hawane XX Beka.
Hapactanue kpusuca camonepkaBusi. llepBas poccuiickas peBomtonus. OOpa3oBaHue
MOJMUTUYECKUX mapTuil. ['ocymapcTBeHHas nayma Hadasa XX BeKa Kak TEPBbIA  OMBIT
poccuiickoro nmapnameHtapusma. CtonslmuHCKas arpapHas pegopma. [lepast MupoBasi BoiiHa U
yuactue B Hell Poccum. @DeBpanbckas peBomtouuss 1917r. m KOpeHHbIE HW3MEHEHUS B
MOJUTUYECKON KU3HU CTPAHBI.

Moayasb 3. OT cOBeTCKOro rocyiapcraa k coppemMenHoi Poccun

dopmupoBaHUe U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u nmodena
OkTs0pbcKoro BoOpykeHHOTro BoccTanusi B [lerporpane. II Bcepoccuiickuii cbe3n CoBeToB u
€ro pemieHus. DKOHOMHUUYECKasl M COIMalbHasl MOJIMTHKA OONbIIeBUKOB. ['pakaaHckas BoiHA U
nHocTpanHass wuHTepBeHNMsA. Cynpba u 3Hauenume HOIla. VYTBepxkaeHue ogHOMAPTHIHHON
nonutuieckor cucreMbl. O6pazoBanne CCCP. [Tonmutnyeckast 6oprda B mapTUu U TOCYIapCTBE.
CCCP B roap! nmepBbIx matmieTok (koHer 20-x rr. — 30-¢ 11.). @opMHpOBaHUE PEKUMA JTUIHON
Bnactu CranvHa W KOMaHAHO-aJMUHHUCTPATUBHOM CHUCTEMBI YIPABICHUS TOCYAapCTBOM.
Buemnsas monmutuka CCCP B 20-30-e rr. CCCP Bo BrOpod MmupoBoil  u Benukoit
OteuecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CHUJI B MUPE I1OCJIE BTOPOl MUPOBOW BOMHBI.
Hauano «xononHoi BoiHbY. TpymHoctu mnociaeBoeHHoro pazutus CCCP. VYikecrouenwue
NOJUTUYECKOTO  peXMMa M HACOJIOTHYECKOro  KOHTposs.  llombiTkn — OGHOBJIEHHUS
«rocynapctBeHHOTo comnnanuzmay. XX cwe3a KIICC u ocyxnenue KynbTa JTudHocTd CranuHa.
«OTTenensy» B TyXOBHOHU cdepe. DKoHOMUYECKHe peopMbl cepennHbl 60-X To10B, MPUYHUHBI
WX HEe3aBepIICHHOCTU. HapacTtaHue KpU3HCHBIX SIBJICHHH B COBETCKOM oOmiectBe B 70-¢ —
cepenune 80-x ronos. Buemnssa noautuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIKu K
obocTpeHuI0 MeXayHaponHoW oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, TII€JH, 3aJa4H,
OCHOBHBIE dTanbl, pe3ynabTatel. Pacmag CCCP. O6pazoBanue CHI'.



CraHOBIIEHHE HOBOM POCCHHMCKOW rocynapcTBeHHOCTH (¢ 1991- mo Hacrosiiee Bpems).
JluGepanbHasi KOHIEHIUS POCCHMCKUX pedopM: TMepexon K PbIHKY, (OpPMHpPOBaHHE
IPaXXJIaHCKOTO O0IecTBa W MpaBOBOro rocynapctra. «lllokoBas Tepamus» SKOHOMHUYECKUX
pebopm B  Hawame 90-x TromoB. Koncrturymus Poccmiickoit  ®Depepanum  1993r.
MexHanroHanbHble OTHOHIEHUS. [lonmuTudeckne mapTuu U OOIIEeCTBEHHBbIC ABMKEHUs Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha nytu MojaepHu3auuu. Poccus B cuctemMe MHPOBOM
OYKOHOMHUKH U MEXITYHAPOIHBIX CBSI3EH.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bunpr yueGHO# paboTh B 3aueTHBIX B akazmem.
SMHHIIAX gacax
O01mast Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 1,3 48
Jlexumm (Jlek) 0,9 32
[Ipakruueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBka K KOHTPOJIBLHBIM paboTam 0,3 10
Pecdepar / acce 0,6 20
CaMOCTOSITEIbHOE U3YYEHUE TUCIIUTUTNHBI 0,8 30
Buja koHTpOJISi: IK3aMeH 1 36
Bunsl yueOHoM paboThI B 3aueTHbIX B acrtp.
eMHMIIAX qacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaxtuueckue 3ausatus (113) 0,4 12
CamocrositesabHas padora (CP): 1,7 45
[TonroToBka K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
CaMOCTOATEIbHOE N3YYEHHE TUCIUILINHBI 0,8 22,5
Bua koHTpOJA: 3K3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmbl IUCHUNIHHBI
«Pusznyeckas KyJabTypa u cnopm (b1.5.04.)

1. Ieab IMCUUIUIMHBI - OBJIAZICHUE METOAOJIOTHEH HAYYHOTO MO3HAHUS (PU3UUECKOM
KyJIbTYpbl M CIHOpPTa; CHUCTEMOM MPAaKTUYECKMX YMEHHMH M HAaBBIKOB, 00€CNeYHBAIONINX
COBEPILIECHCTBOBAHHUE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH HCIOIB30BATh
pazHooOpa3ubie (HOpMBbI (PU3HMYECKON KYNbTYphI, CHOpTa W Typu3Ma Uil COXPaHCHHUS U
YKPEIUICHUSI CBOETO 37I0POBbS M 370POBbS CBOMX OJM3KUX B IIOBCEJHEBHON KH3HH H
npohecCHoHaNbHOM NesTeNbHOCTH; (HOPMHUPOBAHHE MOTHBALIMOHHO-IIEHHOCTHOTO OTHOILIEHUS K
¢u3nueckoil KynpType, GU3NYEeCKOMY COBEPIIEHCTBOBAHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA Ha
3I0POBBIN 00pa3 )KU3HHU.

2. B pesyabrare wu3y4eHHusi AUCHMILVIMHBI O0y4YalIIMiicd MO Nporpamme
CIeNNATUTETA JOJIKEH:

Obnaoams crienyromumu o0mekynsTypHbiME (OK) KoMIeTeHIUSIMU:

—  CIIOCOOHOCTBIO K CaMOPa3BHUTHUIO, MOBBIIMICHUIO CBOEH KBalM(UKALUKM U MacTepCTBa,

CIOCOOHOCTBIO CaMOCTOSITEIIbHO MPUMEHSATh METOJbI U CPEACTBA MO3HAHMS, O0YUYECHUS U

CAMOKOHTPOJISI Il MPUOOPETeHHs HOBBIX 3HAHUH M YMEHHUH B OOJIaCTH TEXHUKU U

TEXHOJIOTUH, MaTEMAaTUKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLUATBHBIX U SKOHOMUYECKUX
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HayK, B TOM YHCIIC B HOBBIX OOJIACTSIX, HEMOCPEJCTBEHHO HE CBSI3aHHBIX CO CQepoid

npodeCCUOHAILHONW ~ JEeSITEIbHOCTH, PAa3BUTHUA COLMAIBHBIX W MPOPEeCcCCHOHATBHBIX

komnerenimii (OK-10);

—  CIIOCOOHOCTBIO HCIMOJB30BaTh METOABI M CpeAcTBa (PU3UYECKOM KYJIbTYphl IS

VKPEIJICHUsI 370POBbSl U JOCTIKEHHS JOJDKHOTO YPOBHSI TOJHOIICHHOW COIMAIBHOM M

npodeccuonanbHOM nesrenpHocTH (OK-14).

Snamu:

—  HAYYHO-IIPAKTHYECKHE OCHOBHI (PU3NYECKOM KYIbTYPHI U CHOPTA;

—  COUHMaJbHO-OMOJOTMYECKHE OCHOBBI (PM3UYECKON KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3JJOPOBUTENIbHBIX CHUCTEM (PU3MUECKOrO0 BOCHHUTAHHUS Ha YKpPEIJICHHUE

310pOBbs, TPODUIAKTHKY MPO(ecCHOHANBbHBIX 3a00JIEBaHNN U BPEIHBIX MPUBBIYEK;

— CcmocoObl  KOHTPOJS M OLUEHKM (U3WYECKOTO Pa3BUTHA U (PU3HUECKOU

MOITOTOBJICHHOCTH,

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIYATbHBIX 3aHATHI pa3iINuHON LiejaeBon

HaIpPaBJIEHHOCTH;

—  HUCTOpHIO (PU3MYECKON KyIbTYpbl M CHOpPTa, UMETh MPEACTABICHHUE O 3HAYMMBIX

CHIOPTUBHBIX COOBITUAX HE TOJBKO CBOEW CTpaHbl, HO U MUPOBOIO YPOBHS; BayKHEIIne

JOCTIDKEHHS B 00J1aCTH CIIOpTa;

— cnoptuBHble Tpaguuu MXTU-PXTY um. [I.1. MenneneeBa, HOMHUTh O TOABUTAX

CIIOPTCMEHOB B T0Jibl Bennkoii oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymems:

—  CaMOCTOSITEIIbHO 3aHUMAThCs (PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYILECTBJISTH CaMOKOHTPOJb 3a COCTOSHHEM CBOEro OpraHu3sMa U coOoiaTh

MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  OCYILIECTBIATh TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHIMA

¢bu3nUecKoil KyIbTypOil U CLIOPTOM.

Braoemn:

— CpeICTBaMH M METOJAMU YKPEIUICHHUS WHAMBHUIYaLHOTO 3I0POBbS, (PU3UIECKOTO

CaMOCOBEPILICHCTBOBAHMS,

— JIOJDKHBIM ~ ypOBHEM  (PU3UYECKOM  MOATOTOBICHHOCTH, HEOOXOOUMBIM  JJIs

KaueCTBEHHOTO YCBOCHHsI PO(ECCHOHATBHBIX YMEHU U HaBBIKOB B IpoIiecce 00yIeHUs

B By3e, I oOecredeHus TMOJHOICHHOW COIMMaIbHOM | TpodecCHOHATbHOM

NeSITeIbHOCTH T10CJIE OKOHYAHUSI y4eOHOr0 3aBeICHUSI.

3. Kparkoe conepxkanue 11 CHUNIHHBI

Jucuunnuza (Monynu) no «®dusndeckoi KyabType U CHOPTY» PEATU3YIOTCS B paMKax
6a3oBoil yactu broka 1 «/lucumniaussl (MOAYNH)» MPOTrpaMMBl CIIEHUAINTETa B o0beme 72
akaJ. yacoB wiu 54 acTp. 4. (2 3a4eTHBIC CAMHUIIBI) TIPU OYHOU (opMe 00YYeHUs.

[Iporpamma paccunTaHa Ha H3y4YeHHE TUCIUIUIMHEI B TEUEHUE JBYX CEMECTPOB (IIEPBOTO U

IIECTOTO).
Pa3gennpl JMCHUNIMHLI U BUABI 3aHATHH
Mopyn HasBanue Mmonymns Bcero, Yacos
aKas. Jlex MII3 | IIIPIT | KP
yacax
1. [Ipenmet «Pusnueckas KyJbTypa U 18 2 6 9 1
cnopt». Uctopust ®KuC
2 OcHOBBI 3710pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (U3UYECKOM 18 2 6 9 1
KYJIBTYpHI M CIOpPTA
4 [TpodeccnonanpHO-IPpUKIIATHAS 18 2 6 9 1
¢dusnueckas KyJIbTypa U COpT




| | Bcero yacos | 72 | 8 [ 24 | 36 | 4 |

Monyn Haszsanue moayist Bcero, Yacos
actp. Jlex MII3 |IIII®IT| KP
yacax
1. [Ipeamer «Pusnueckas KyiabTypa u 13,5 1,5 4,5 6,75 0,75
criopt». Uctopuss ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
(30XK)
3 buonorunueckne 0CHOBBI (PU3NIECKOM 13,5 1,5 4,5 6,75 0,75
KYJIBTYpHI M CTIOPTA
4 [TpodeccnonanpHO-IpUKIIATHAS 13,5 1,5 4.5 6,75 0,75
¢dusnueckas KyJIbTypa U CIOpT
Bcero uacos 54 6 18 27 3

Kaxnbiii Moy 1b IporpaMmMsbl HMeeT CTPYKTYPY:
- JEKIUM WIA TEOPETUUECKUH pa3ael;
- TPAKTHYECKUI pazfesl, COCTOMT M3: METOAMKO-TpakThueckux 3anatuil (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (TpodeccuoHaTbLHO-TIPUKIIaIHAs Gpu3zndeckas moaroroska, [IT1DIT);
- KOHTpOJbHBIN pazaen (KP).

Teopernueckuii pazgen GopMUPYET CUCTEMY HAYUHO-NIPAKTUYECKMX U CIELUATbHBIX
3HaHUHM, HEOOXOAMMBIX Ui TIOHUMaHMA MNPUPOJHBIX ©  COLMAIBHBIX  IPOIECCOB
(YHKIMOHUPOBAHUS (PU3MUECKONW KyJIbTYphl OOIECTBA M JUYHOCTU, YMEHHUS UX aJalTUBHOIO
TBOPYECKOTO  MCIIOJNB30BAHHUS  JUIS  JIMYHOCTHOIO UM NMPO(eCCHOHANBHOTO  pa3BUTHS,
CaMOCOBEpPILEHCTBOBAHMS, OPraHU3alMU 3J0POBOT0 00pa3a *HU3HH MPHU BBHIIOJHEHUN y4eOHOM,
npo¢eCCHOHATBHON M COLMOKYIBTYPHOM NS TETLHOCTH.

MeTtoanko-npakTHYecKHe 3aHATHSA [IPEyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco0oB (opMUpPOBaHUSA Y4eOHBIX, MPOPECCHOHATBHBIX U XKU3HEHHBIX YMEHHMHA M HABBIKOB
cpeAcTBaMu (PM3UYECKOM KyIbTYpHI U CIIOpTA.

Ha MeToauko-npakTHYecKuX 3aHsATUSIX yAeNsIeTcs BHUMaHUE:

- OCHOBHBIM Np00JIEMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMAHUIO (U3MYECKUX YNpaXHEHUH Ha ¢opMHpoBaHHE MPO(ECCHOHATBHBIX KayeCTB
OyAylIero crenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3ICHCTBUIO CPEACTB (PU3UUECKOTO BOCIIMUTAHUS HA OCHOBHBIE (PU3MOJIOTHUECKUE CUCTEMBI U
3BEHbs ONIOPHO-ABUIaTEIBHOIO aMapara 3aHUMAIOLIErocs;

- BOIIpOCaM MPOBEACHHUS COPEBHOBAaHUI (IIpaBWJIa COPEBHOBAHMI, CHUCTEMA pPO3BIIPHILIEH,
ompeneneHue nodenureneit, 000pyaoBaHUE U HHBEHTAPH ).

IIpodeccuoHaTbHO-NIPUKIAAHAA TOATOTOBKA TPOBOAMTCA C Yy4YeTOM Oyaymien
npoQeCCHOHATIBHOM 1eATEIHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS ~ 0a3UpPyIOTCSs HA  IIHPOKOM  HCIOJIb30BAaHUU
TEOPETUYECKUX 3HAHMH M METOJMYECKHX YMEHHUI, Ha NPUMEHEHMH pPa3HOOOpa3HBIX CPEICTB
¢u3uueckoil  KyJnbTypbl, CHOPTHBHOH H  Npo(ecCHOHANbHO-TIPUKIAAHON  (hu3nyeckoi
HOJTrOTOBKH CTYACHTOB.

Kontpoabublii pa3zgen. KpurepueM ychnemHocTH OCBOEHHsS Y4eOHOro MaTepuala
ABIISIETCA OLCHKA IPENnojaBaTelis, YUYUTBIBAIOUIAS pecyisapHOCMb NOcCeujeHus 00713amenbHbIxX
yueOHbIX — 3aHAMUlL, 3HAHUA TEOPETHYECKOI'O pas3jieda IporpaMMbl U BBINOJHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTp KOHTPOJIBHBIX TECTOB 0OOmeld (U3HYECKON u
TEOPETUYECKON MOJArOTOBKU JJISl OTAEIBHBIX TPYII Pa3IM4HOM CIIOPTUBHON HAINpaBICHHOCTH,
BXOJUT B IPAKTUYECKUE 3aHATHSL.

4. O0beM y4eOHOM JUCHUILINHBI

B B I VI

Bunsl yueOHoii paboThI
3a4YEeTHBIX | aKaJieM. | CEMECTp | CeMecTp
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eAMHUIIAX | Yacax
O0mas Tpy10€eMKOCTb 1M CHUILIHHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
Yy4eOHOMY IJIAHY 36 yac. | 36 gac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexumm (Jlek) 0,2 8 4 4
[Tpakruueckue 3anstus (113) 1,8 64 32 32
Bua koHTpoJA: 3auer / IK3aMeH 3auer 3auer 3auer
B I VI
N B actp.
Bunbr yue6HOM paboThI 3a9ETHBIX | | CEMECTp | cemecTp
CAUHUIIaX
O0mast Tpy10eMKOCTh JUCUHUILIMHBI 1O 2,0 54 1,0 3.ex. | 1,0 3.en.
y4eOHOMY ILIAHY 27 yac. | 27 vac.
KonTakTHas padora (KP): 2,0 54 27 27
Jlexuuu (Jlek) 0,2 6 3 3
[Tpaxtuueckue 3ausatus (113) 1,8 48 24 24
Bua koHTpoOJIA: 3aueT / IK3aMeH 3auer 3auer 3auer

AHHoTanus padoyeil mporpammsl IucuuiInabl «Martemaruka» (b1.5.05)

1. leabl0 AUCHUIIHHBI ABISETCS (POPMUPOBAHUE Y CTYJEHTOB CHUCTEMbI OCHOBHBIX
MOHSATUM, UCHOJIb3YEMBIX ISl MOCTPOCHUSI BaXKHEHIIMX MAaTeMAaTUYECKUX MOJENe, U yMeHus
UCIIOJIb30BaTh MaTeMaTUYECKUE METOIbI I OMMCAHUSI PA3JIMYHBIX MTPOLIECCOB.

OCHOBHBIMU 3a7]a4aMU JUCIUILTUHBI, PEIICHHE KOTOPHIX 00€CIeYHBACT JOCTHKECHHE
LEeJH, SBIISIOTCS:
— (dopmupoBaHMEe TMOHWMAHHWS 3HAYUMOCTH  MATEMAaTUYECKOW  COCTaBISIONIEH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHUU OakalaBpa;
— O3HAKOMJICHHE C CHUCTEMOW TMIOHSTHH, HCIOJIb3YEMbIX [JIi ONUCAHUS BAKHEHUIIUX
MaTeMaTUYeCKUX MOJIeel 1 MaTeMaTUYECKUX METOOB, U UX B3aUMOCBS3bIO;
— O03HaKOMJICHHE C IPUMEpaMH MPUMEHEHUS MAaTeMAaTHIECKUX MOJIENICH 1 METO/IOB;
— (QopmupoBaHNE HABHIKOB M YMEHHUU HWCIIONB30BAHUS MATEMATUYECKUX MOJIENeH W
MaTeMaTHYECKUX METOOB.
2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMICST MO NporpamMmme
CTIENHATUTETA JOJIAKEH:
Obnadams CIenyIONTUMA KOMIICTCHITUSIMU:
- CIIOCOOHOCTHIO UCIIOJIB30BAaTh MaTEMaTHUECKUE, ECTECTBEHHOHAYYHBIC U MHKCHEPHBIC 3HAHUS
JUTSL pelieHus 3a1a4d cBoe mpodeccnonanbHoi aestenbHocTH (OITK-1).
3namo:
— OCHOBBI muddepeHInanTbHOr0 M MHTETPAIbHOTO  HUCYHCIIEHUS,
nudGepeHIMaTBHBIX YPABHCHHI;
— MaTeMaTHYeCKUe TEOPHUH W METOMBI, JIeKallhe B OCHOBE IOCTPOCHHUS
MaTeMaTHYEeCKUX MOJCIICH;
— OCHOBBI IPUMEHEHHSI MATEMaTHYECKIX MOJIETIE U METO/I0B.
Ymemn:
— BBIOMpATh MaTEeMaTHYECKHE METOJbl, NPUTOJHBIC ISl PELIEHUS KOHKPETHOM
3a]a4H;
- UCIOJIb30BaTh MAaTEMaTUYECKHE TOHATHS, METOJbI WM MOJENH JJsi OIHCAHHS
Pa3IUYHBIX MPOIIECCOB;
— BBISIBJSITH MaTeMaTHUeCKHE 3aKOHOMEPHOCTH, JIeXKallle B OCHOBE KOHKPETHBIX
MIPOILIECCOB;
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- MCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUIECKON 00pabOTKH TaHHBIX;
— MPUMEHSTh MaTeMaTH4YECKHE 3HAaHHUSI Ha MEXIUCIUTUIMHAPHOM YPOBHE.
Braoemy:
- OCHOBaMHU  (yHIAMEHTAIBHBIX  MaTEeMAaTUYeCKUX TEOpUA U  HaBBIKAMU
MCIIOJIb30BAaHUS MaTeMaTH4ECKOro anmnapara;
- METOJaMH CTaTUCTHYECKON 00pabOoTKH HH(POpPMAIIHH.
1. Kparkoe conep:kaHue Q¥ CHUNIAHBI:
1 CEMECTP
1.BBenenue
[Ipenmet u meTonbl MaTeMaTuku. OnMCaHUE OCHOBHBIX pa3zesioB Kypca. [IpaBuna
U TpeOOBaHUS MPH U3yUYEHUU Kypca.
2. D1eMeHThI aJIredpbl
UucnoBble MHOXKECTBA, KoMIUieKcHbIe yuciaa. Onpeaenurenu 11 u III mopsankos.
BekToppl: OCHOBHBIE MOHATHUS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEIEHUS BEKTOPOB.
AnanuTtuyeckasi reoMeTpus: TpsMasi Ha TUIOCKOCTH, kKpuBble Il mopsimka. Martpuibl: AeiCTBHS
HaJ MaTpHIIaMH, TIPUBEJICHUE K CTyleHYaTOMYy BUAY U Buay ['aycca. Panr matpuibl. OOpatHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienne cucreM JIUHEHHBIX —anreOpanyecKux
ypaBHeHu. COOCTBEHHBIE YUCIa U BEKTOPHI. KBagpatuyabie GOpMBI.
3. ®yukuus ogHoit nepemenHoi. Ilpenesa pynkuuu. HempepbiBHOCTH QyHKIIUT
Oynkius. Crnocodbl  3amanus  QyHkuuu. [lpemen QyHKIMHM B TOUKe.
Onnoctoponnue mpenensl. [Ipenenst Ha OGeckoHeyHOCTH. beckoHEYHO Majbie U OECKOHEYHO
Oonbmne (yHKIMM, UX CBOMCTBAa M B3auMHas cBs3b. CBoiicTBa mpexaenos. IlepBeiii 1 BTOpOi
3aMeyaTenbpHble Tpenesbl. HempepblBHOCTh (pyHKIMHM B TOYKe M Ha mpomexyTtke. CBoiicTBa
(GyHKLMH, HETPEPBHIBHBIX HA oTpe3KaxX. Touku pa3pbiBa QyHKIIUN U UX KJIacCU(pUKALUS.
4. [InddepennuanbHoe HCHUCTeHUE (PYHKIMH OHOM MepeMeHHOo
[IpousBonHas GpyHKIHUU, €€ TEOMETPUUECKUNA U MEeXaHUYeCcKuil cmbici. [IpaBuna
muddepernupoBannsi. Tabnuila OCHOBHBIX MNpou3BOnMHBIX. Juddepennuan ¢yHkmu, ero
OPUMEHEHUS K TNPUOMMKCHHBIM  BBIYUCICHUSM. HBapuanTHOCTH  (HOpPMBI  TIEPBOTO
muddepennmana. [lpowsBognas cioxkHodt dyakuun. [uddepenmmpyemocts GyHKINH:
OTlpeNieIeHue, TEOpeMbl O CBA3W JIUGPEPEeHIUPYEMOCTH C  HENpPEphIBHOCTBIO U C
CYIIIECTBOBaHHEM MPou3BOIHOI. OCHOBHBIE TeopeMbl Tud dhepeHInanIbHOT0 Heuncnenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonurana (packpeiTue HeomnpeaeneHHocTel). IIponsBoaHbie
BBICIIUX MOPsAKOB. JIokanpHBIN SkcTpeMyM GyHKIMU. HeoOxoaumMble U JOCTaTOYHBIE YCIOBUS
skcTpemyma. [IpaBuino uccrienoBanuss (pyHKIMH HAa MOHOTOHHOCTH U 3KCTpemMyM. [lpu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku neperndba. HeoOxomumoe u 10CcTaTouHOE YCIOBUS
neperu6a. AcumnToThl (QYHKIMM, WX BUABI M CIOCOOBI HaxoxaeHusa. OOmas cxema
ucciaenoBanus QyHKIIUMA, TOCTPOSHUE UX Tpa(HKOB.
5. UaTerpanbHoe HcYUCIeHHe (PYHKIUH OHOM NepeMeHHOM
[TepBooOpaznas pynkmus. HeonpeaeneHHplii HHTETpai U ero cBoricTBa. Tabnuia
OCHOBHBIX HHTETpaJioB. MeToAbl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHMUE,
MHTETPUPOBAHUE MOICTAHOBKOM, HHTETPUPOBAHUE MO YacTsAM. HTerpupoBaHue palroHaIbHBIX
npoGeit. MHTErpupoBaHNe HEKOTOPHIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX (DYHKITUIL.
OnpeneneH bl UHTErpai, ero reoMeTprudeckuii cMbica. CBOMCTBA ONMPENAEIEHHOIO0 MHTErpaa.
@®opmyna Hetorona-Jleiitbnuna. Teopema o0 cpeaHeM 3HAUYCHHH. 3aMEHAa IEPEeMEHHOW U
UHTETPUPOBAHUE 110 YACTSIM B ONpeJesleHHOM uHTerpaie. llpunoskeHus ornpeneaeHHOro
WHTETpaa K BBIYUCICHUIO IUIOMaAei tiockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX WHTETPAJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.
2 CEMECTP
1. JAuddepenumanbHoe ucHucIeHde (PYHKIMM HECKOJIbKUX IEepPeMEHHbIX. JJIEMEHThI
TeOpHUH MoJIA
OyHKIMKU ABYX W OoJiee MEPEMEHHBIX: OMpeAesieHrne, 00JacTh OmpeaesieHus, o0JacTh
U3MEHEHHUs, TeOMETpUYECKass WHTEpIpeTanus, JTUHUU ypoBHA. llpemen QyHKuum B TOYKe.
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YactHble Tpou3BOAHBIE (Ha mpuMepe (QYHKUIMH ABYX mnepeMeHHbIX). JuddepenunpyemocTs
(YHKLIMU HECKOJIBKMX INepeMeHHbIX. JlocraTouHsle ycnoBus auddepenuupyemoctu. [lonnas
npousBonaHas. IIpousBonnas cnoxuol (ynkiun. Ilomaeii nuddepenuman. MuaBapuanTHOCTDH
nosHOro  juddepeHnuana.  AHAIUTHYECKUH  TpU3HAK  mosHOTO  nuddepeHimana.
Huddepenuupoanue (QyHKIUM OAHOM M ABYX MEPEMEHHBIX, 3aJaHHOW HEsBHO. YacTHbIE
NPOM3BOJIHBIE M TMOJIHBIE Jud@epeHranbl BBICIIMX MHOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHbIX MPOU3BOAHBIX (11 (YHKIMH JBYX TNEepeMeHHbIX). JIOKaabHBIE 3KCTPEMYMBI
(GyHKIMU JByX NMEPEMEHHBIX: HEOOXOAMMOE M JIOCTATOYHOE YCIOBMS HKCTpEeMyMa. Y CIIOBHBII
IKCTpeMyM (MeTon MHOkuTenel Jlarpanxka). HanbOosnblee n HaMeHblee 3Ha4eHne GyHKIUN B
3aMKHYTOW oOnactu. OcCHOBHbBIE TMOHATHS Teopuu mojst. CkamspHoe mose. [loBepxHOCTH U
nuHuU ypoBHs. [Ipon3BonaHas 10 HalpaBiIeHUIO. | pagueHT CKaJaspHOro IOJISI U €r0 CBOWCTBA.
Bekropnoe none. Jluseprenuus nonst. Porop nosst. CBsi3zb MEXKIy TPaJIUEHTOM W MPOU3BOIHOMN
10 HaIIPaBJICHUIO.

2. KpaTHble MHTErpaJibl

JIBOMHON HHTErpasl: OIpEIeICHUE, NeOMETPUYECKUN CMBICI, CBOWCTBA. BuluncieHue
JIBOMHOTO HMHTErpajia B JAEKAPTOBOW W MOJISIpHOW cuctemax koopauHat Murerpan Ilyaccona.
TpolHON HHTErpail: OIpeesIeHHE, TeOMETPUUYECKUN CMBICI, CBOMCTBA. BbIUnCiIeHHE TPOWHOIO
uHTerpana. [IpunoxxeHus 1BOMHOTO U TPOMHOTO MHTETPAJIOB.

3. KpuBosnHeiiHbIe M TOBEPXHOCTHbIE HHTErPaJIbl.

KpuBonuHelHblii MHTErpall MO KOOpPJAWHATAM: OMNPEACIICHUE, CBOMCTBA, BBIYMCIICHHE.
Pabora B cunoBom none. @opmyna I'puna. KpuBonuHeiiHble HHTETpabl, HE 3aBUCAIINE OT ITYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMs, noTeHIManbHoe nose. [IoHATHE MOBEPXHOCTHOIO
uHTerpana. Ilorok Bekropa yepe3 moBepxHocTb. Teopema ['aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. IudPepenunaibubie ypaBHEHUS NEPBOT0 MOPSAKA

Huddepenunanbaple  ypaBHEHHs: NOPSAOK, peLICHHE, TeopeMa CYIIECTBOBAaHHUS U
€IMHCTBEHHOCTH peleHus. 3amada Komm. YpaBHeHHsA ¢ pasfeiIOIIAMUCS IEPEMEHHBIMU.
OnHoponubie muddepeHranbble ypaBHeHUs. JluHelHble nudQepeHranbHbple ypaBHEHUs
IIEPBOTO NMOPsAJKa. Y PaBHEHUS B NOJIHBIX 1uddepeHnuanax. MHTerpupyromumii MHOXKHUTENb.

2. InddepenunanbHbie ypaBHEHHs BTOPOT0 U 1-T0 MOPSAKA

Juddepenunanbable ypaBHEHUS] BTOPOTIO MOPSAKA, JOMYCKAIOIME TOHMKEHUE TOPSIIKA.
Jluneiinsle qudQepeHnnanbHble ypaBHeHUsT BToporo nopsaaka. CBoiictBa pemenuid. JlnneitHas
He3aBUCUMOCTH (GyHKIMH. Onpenenutens Bpornckoro. CTpykTypa 00IIero pemeHus JHHEHHOTO
muddepeHraIbHbpe  ypaBHEHUS BTOPOro mnopsaka. DyHaaMeHTalbHas CUCTEMa pEIIeHU.
Jlunelinble OAHOPOAHBIE AMDQepeHInaIbHbIE YyPaBHEHUS BTOPOrO MOPSIKA C MOCTOSHHBIMU
ko3 uureHTaMu: mocTpoeHue odmiero pemeHus. Meron Dinepa. JIuHeilHbIE HEOTHOPOAHBIE
nudGepeHIaIbHBIC YPaBHEHUS BTOPOTO MOPSIAKA C TOCTOSHHBIME K03 dunmerTamu. Oo1iee u
YacTHOE pEIIeHHs] HEOAHOPOAHBIX ypaBHEHH. JInHelHbIe qudepeHnanbHbIe YpaBHEHUS 11-TO
HOpsiIKa: CBOMCTBA pEIIEHUH, TEOpeMbl O CTPYKType OOLIEro pelieHusi, MEeTO]| BapHaluu
nocTosAHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHHS 7-TO TMOPSAKa € MOCTOSHHBIMU
kod(dpurmeHTaMu. AITOPUTM MOCTPOCHUS OOIIErO PEIICHHMS.

3. Cucremsl 1uppepeHIHATBHBIX YPABHECHHU .

Cucremsl audepeHInanbHbIX YpaBHEHUH TIEPBOTO TMOPSIKA: OOIIHME MOHSATHS, TeopeMa
CYIIECTBOBaHMS M  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CucremMbl  JIMHEHHBIX
T depeHIMaIbHbIX YpaBHEHUH IMEPBOrO MOPSIKA: MHTEIPUPOBAHME METOJIOM HCKIFOUEHHS.
Cuctembl nuHEHHBIX AuddepeHInanbHbIX ypaBHEHUH MEpBOro MOpsAKA: CBOHCTBA pEIICHHIA,
TEOPEMBI O CTPYKTYpe OOLIEro peuleHus, METO]| BapHalui MOCTOSIHHBIX. CHCTEMbI JIMHEHHBIX
OHOPOJOHBIX M  HEOJHOPOIHBIX AU depeHInanbHbIX  ypaBHEHWH € MOCTOSIHHBIMU
Ko3(puureHTaMu. ONEMEHTBl TEOpUU YCTOWYMBOCTH. METOABI UYHCIEHHOIO pEeLIeHUs
Qg epeHInaIbHbIX YPaBHEHUH.
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4. Yucnosblie U PyHKIMOHAIBbHBIEC PSAIbI.

UYucnoBble psabl: OCHOBHBIE IMOHSTHS, CBOMCTBA CXOISAUIMXCS PSIIOB, HEOOXOIMMBIi
IPU3HAK CXOAMMOCTU. ['apmonundeckuit psaxn. Paawr [lupuxne. IIpusHaku cpaBHEHHs PSALOB C
MoJIOKUTENbHBIME uieHamu. [IpusHak [lamambepa. MHTErpanbHblil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniyecs psaasl: npusHak JlelOHuna. 3HaKonepeMeHHBIE PSIbl: HMOHATHS
aOCOJIIOTHOW M YCJIIOBHOW CXOIAMMOCTH, TIPH3HAaK aOCOJIOTHOW CXOJUMOCTH, CBOMCTBa
a0COJIIOTHO U YCJIIOBHO CXOSIIMXCS PAIOB.

OyHKIMOHAIBHBIE PSI/IbI: OCHOBHBIE MOHATHSA, 00JacTh cXOAUMOCTH. CTeneHHbIe PSAbL:
paauyc, MHTEpBaJ, 00nacTb cxoauMmocTH. CBoiicTBa cTemeHHBIX psanoB. Psapr Teitnopa u
MakiiopeHa: CBOWCTBA, YCIOBHE CXOJIMMOCTH psifa K HMCXOJHOM (YHKIIMHA, OCHOBHBIC
pasnoxenus. Paznoxkenue ¢yHkuuu B psiig MakiaopeHa ¢ MOMOIIbI0 OCHOBHBIX Pa3IOXKEHUH.
['maBHOe 3HaueHwe (yHKIMU. OKBUBaNeHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teinopa u
MakJsiopeHa /17151 BBIYMCIIEHHUS [IPENIETIOB.

5. 3akiro4enue.

Hcnonp30BaHne MaTEMaTUUECKUX METOJOB B IPAKTUYECKON JAESTENBHOCTH.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bub1 yueoHoii padoThi 3a4. ex./ 3a4. e./ 3a4. e1./ 3a4. e./
aK.yac aK.yac aK.4yac aK.4yac
Oomran TPYA0€eMKOCTH
JUCIHUILUIAHBI TI0 YIe0HOMY
nany 15/540 5/180 4/144 6/216
AyJIUTOpPHBbIE 3aHATHUS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[pakTuaeckue sansatusa (113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositeibHas padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bux xoHTpOJIA: JK3aMeH- 3averc IK3aMeH-
2/72
IK3aMeH/3aueT 1/36 OLIEHK O 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buner yuedHoii padoTe 3a4. ex./ 3a4. e./ 3a4. e./ 3a4. e./
aK.yac aK.yac aK.4yac aK.4yac
Oomas TPYAOEMKOCTH
JHCIHUILUIAHBI 110 YYeOHOMY
nany 15/405 5/135 4/108 6/162
AyIUTOpPHBbIE 3aHATHUSL: 5,3/143 1,77/48 1,77/48 1,77/48
Ulekiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[Mpaktuueckue 3anatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
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CamocrosiTensHas padora (CP): 7,7/308 2,23/60 2,23/60 3,24/88

Bux xoHTpoOJIA: IK3aMeH- 3averc IK3aMeH-
2/54
JK3aMeH/3a4eT 1/27 OLICHKOM 1/27

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Audpopmaruka» (b1.5.06).

1. eap AUCHMIJIMHBI: TPUOOpETeHHE 0a30BBIX 3HAHWK O COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJIOTHAX, a TaKKe YMEHHH W MPAKTHYECKUX HAaBBIKOB B 00IacTH
MH(GOPMATUKH, HUCMHOJIb3YEMBIX IMPU PEUICHHUH HAYyYHBIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3ajad,

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMIcsT MO MNporpamMmme
CIeNNAIUTETA JOJIKEeH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO paboTaTh ¢ MHpopMaluel B r100aNbHBIX KOMIBIOTEpHBIX ceTsix (OK-
12);

- TIOHMMaHWeM 3HA4yeHUs HH(POpMAIMM B COBPEMEHHOM MHPE U CIIOCOOHOCTBHIO
co001aTh OCHOBHBIE TpeOOBaHMS WH()OPMAITMOHHON OE30MacHOCTH, B TOM YHCIIC 3aIlUThI
rocynapctBeHHo# TaitHbl (OI1K-5).

3nams:

- CBO#CcTBa MH(OPMAITUH, CTIOCOOBI €€ XpaHEHHS U 00pabOTKH;

- CTPYKTYPY, IPUHIHUIEI pabOTHl U OCHOBHBIE BOZMOXXHOCTH DBM;

- TOTIOJIOTHUIO U apXUTEKTYPY KOMITbIOTEPHBIX CETEH;

- IPUHIMIBI aApECALMU [10JIb30BaTENIEH, KOMIIBIOTEPOB B ceTu MHTEpHET;

- CTPYKTYPY, IPHHITUIIEI pa0OTH 1 OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, OCOOCHHOCTH COBPEMEHHBIX SI3bIKOB IIPOTPAMMHUPOBAHMS;

- CTaHJApTHOE MPOrpaMMHOE oOecrieueHue cBoel mpodeccuoHanbHOM e TEIbHOCTH.

Ymemo:

- MICaTh M OTJAXUBATh MTporpaMmel Ha VBA 110 pa3paboTaHHBIM aJIrOpUTMAaM;

- MIPUMEHATh METOJbI CTATUCTHYECKOW 00pabOTKH OONBIINX 00bEMOB MH(pOPMAIUU IS
pelIeHns KOHKPETHBIX 3aay;

- HUCIOJIb30BaTh TMAaKeThl NPHUKIATHBIX MPOTPAMM TMPH JaIbHEWUIIEM OOY4YeHHH U
MPAKTUYECKON AESITETbHOCTH;

- paznu4ath U pacudpoBeiBaTh [P — agpec, JTOMEHHOE UMsI KOMITBIOTEpa.

Braoemy:

- HaBblKaMM CaMOCTOSITEJIBHOTO pEIIEHUs 3aJad Ha KOMIBIOTEpE, BKIHOYAIOIINE
MMOCTAaHOBKY 3aJ1a4yM, pa3pabOTKy aJITOPUTMA U OIEHKY ero 3(hPeKTUBHOCTH,

- METO/aMH CTaTUCTUYECKON 00pabOTKM 3KCIIEPUMEHTAIBHBIX TAHHBIX.

3. KpaTkoe coaep:xaHue TUCUMIIMHBI:

[Ipenmer u Hayka uHpopmaTtnka. KpaTkue ucTopuyeckue CBeACHUS. 3aJaud U MECTO
Kypca B MOJATOTOBKE CIIEIUATHCTA.

3.1. ApXHUTEKTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH

KpaTkass uctopusi pa3BUTHsS BBIYUCIUTEIBHON TEXHUKH, NEPCOHAIBHBIX KOMIIBIOTEPOB
(IIK) 1 xomnbroTepHbIx ceteid. BeruncnurensHas mamnHa @on-HeliMmana u mammHa TrropuHra.
Pazpabotku HopGepra Bunepa.

3.2. Annapatssle cpeactsa [IK. Mcnonb3yemble CUCTEMBI CUMCIIEHHUS.

O6mee mpencraBnenne o IIK m mx Bo3mokHocTsAX. DyHknuonambHas cxema I[IK,
MarucTpajbHO-MOAYyabHBIM npuHIMn noctpoenus [IK. Amnmapatnsie cpencrsa IIK: ITpunnmn
OTKPBITOM apXUTEKTYphl: CHUCTEMHAs IHWHA, pa3psaHOCTh. llepudepwmitapie ycrpoiictBa [IK:
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OCOOCHHOCTH TpEACTaBJICHUSl JaHHBIX Ha MallMHHOM YypoBHe. IIpeumymectBa mudpoBoro
npecTaBieHus HHQPOpMAIMU Tepe]l aHAJIOroBbIM TnpenacTaBieHueM: CHCTEMBbl CUYHCIIECHUS
(mecsiTM4HAS, TBOWYHAS, BOChbMEpUYHAs, IIECTHAIIATEpUUHAsl), MpaBuila MEepeBoja U3 OJHOU
CUCTEMBI B Ipyry1o. J[Ba crocoba BEIYHCIECHUS KOJIUYECTBA HH(POPMAIIH.

3.3. KoMnbroTepHBIE CETU: TOIIOJIIOTUU CETEH, UX XapAKTEPUCTUKH.

Tomonorun cereii: IIporpaMMHO-TEXHHYECKOE OOECIEUCHHUE: OTEpPalMOHHAs CHCTEMA,
npotokousl (TCP, TCP/IP, UDP). I'no6ansable cetn paznuyHoro maciradba (WAN —Wide Area
Net, MS Network u Internet). Bosmoxxnoctu cetn UHTepHeT. DnekTpoHHas modra. Jloctym k
uHpOpMaMOHHBIM pecypcam. Cucrtema TenekoH(pepeHUuil. Axapecanus W TPOTOKOJBI B
NurtepHer.

3.4. MynbsTumMenua.

YcerpoiictBa MybTUMeUa. TpeboBaHUsS K MYJbTUMEIUMHBIM CPEICTBAM KOMITBIOTEPOB.
PacmpenHbie  BO3MOXHOCTH ~ 00pa®OTKHM, TmpeoOpa3oBaHMs, CHHTe3a  HH(OpMaIUH
(koMTIBIOTEpHAsT ~ aHWMaNMs, Momudukanus — W300paKeHWH,  TpexMepHas  rpaduka).
MynbTUMEIUIHbIE MPOrpaMMbl. DJIEKTPOHHbBIE IMPE3eHTAUN (OCHOBHBIE BO3MOXKHOCTH MS
Power Point), aTanel co3nanus mpe3eHTaIui, CTpyKTypa Mpe3eHTaIUH.

3.5. [IporpammHOe obecnieueHne

3.5.1. Onepauuonnbie cuctemMbl. CTpPyKTypa OINEpPAIMOHHBIX CHCTEM, MaKEThI
npuKIaaHeIx nporpamm, Microsoft Office. Kiaccuduxkanms nporpammusix cpenctB. CucreMHoe
u npukiIaaHoe mporpammuoe obecniedenue [1K. O630p onepanmonnsix cucteM (OC). Kparkas
xapakrepuctuka WINDOWS,

3.5.2. TexkcroBeiii pemaktop WORD, OCHOBBI HCMOJIB30BaHHS IPOTpamMM OOIIETro
HazHaueHus (kpaTkuii 0030p), OcobeHHocTu TekcToBoro pemakropa WORD. Hcnonb3oBanue
peaakTopa MareMaTH4eckuX (OpMyl B TEKCTOBBIX JOKYMEHTaxX. PemakTop XHWMHUYECKUX
dopmyI, Ha3HAUeHHE U 0cOOEHHOCTH paboThl. KonupoBanue XuMu4eckux pOpMyI B TEKCTOBBIE
nokyMeHThl. Co3/laHne JOKYMEHTOB pa3IMyHbIX (OpM (CTaHIAPTHBIX U HECTAHJAPTHBHIX).

3.5.3. Cucrema ympasnenust 6azamu nanHbix ACCESS. Co3ganue moib30BaTENbCKHX
CYB/l, dpopmupoBanue 3ampocoB, oTdeToB U ¢dopm. MHpopmarmonnsie cuctembl. CHCTEMBI
yrpapieHus: 0aHKamMu u 0azaMu JaHHBIX. PensimonHas Moaens AaHHBIX. CTpyKTypa 3amucH,
MeToabl nocTymna K nHopmaruu. Pensmuonnas 6a3a nanaeix ACCESS.. Co3manne oT4eToB U
¢dopm. Texnonmorus peanuzanuu npocreimmx 3axay cpencrsamu CYBJ] ACCESS.

3.5.4. UcnonwszoBanne EXCEL mms o0paboTku Tabmwil, MOCTpoeHHS TpaduKOB M
muarpamMMm. Hasnauenue osnektponHbIx Tabmun (MS EXCEL). OcoGeHHOCTH TaOIu4HOTO
nporeccopa EXCEL u ucnosb3oBaHue €ro s pemieHus WHOOPMAIMOHHBIX W WH)KEHEPHBIX
3agad. Texnuka pabotsl ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenue rpadukos. Pacuer
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEN U MOCTpOoeHue rpaduiyeckux H300pakeHui ¢ UCIIOIB30BaHUEM
crangaptHbix ¢pynkuuit EXCEL u mactepa ¢yHkuuii, moctpoerue nosepxaocreid. Iloctpoenue
nuarpamMm. PabGota ¢ Tabmunamm. dopmatupoBaHue, odopmiieHne Tadiuil. PaspaboTka wu
peanu3arysi IpOCTEHIIUX alTOPUTMOB ¢ KcIoNib3oBaHueM Bo3moxkHocTelt EXCEL (HaxoxaeHue
MaKCHMaJbHOTO (MMHHMMAJIBHOTO) 3JEMEHTa BEKTOpa M MAaTpPHULbl, HaX0XJIEHUE CYMMBbI
DJIEMEHTOB BEKTOpa WM MATPHUIIBI, BBIYHMCICHHE MATPHYHBIX BBIpakeHHi). CTaTHCTUYECKas
00paboTKa IKCIIEPUMEHTATbHBIX IaHHBIX, IOCTPOSHUE JIMHUI TpeHaa.

3.6. AIrOpUTMBI 1 OCHOBBI IPOIPAMMHUPOBAHUS.

3.6.1. Anroputmsl, THIIBI anropuTMoB. [loHsTHE anropuTMa u ero cBoiictBa. CriocoObI
3aMKCcH aaroOpUuTMOB. MOAYIBHBIN MPHUHIIUI TOCTPOCHUS AJITOPUTMOB U IIPOTPAMM.

3.6.2. XapakTEepUCTUKH S3BIKOB TPOTrPAMMHPOBAHMs. ODBOJIOIHUS M KiIaccupukamms
SI3BIKOB  TIPOTpaMMHUpOBaHus. [lOHATHS TpaHCIALUMK, KOMIWJISIUHM, WHTEPIPETAlnd, UX
paznuuusi. CTpYKTypHOE MpPOrpaMMUPOBAHHME, €ro OCOOEHHOCTH. OCHOBHBIE CTPYKTYpBI H
MPUHIIUAIIEL  CTPYKTYPHOTO MPOrPaMMHUPOBAHUS, WUIIOCTpanus. ba3oBble anropuTMHYecKue
KOHCTPYKIMHU (CleOBaHHE, BETBJICHUE, MMOBTOpPEHHUE), MPUMEpPH uX peanu3auuu. OCHOBHBIE
KOHCTPYKIIUU SI3IKOB TMPOTPAMMHUPOBAHUSA. SI3BIKM TPOTPAaMMHUPOBAHHUS BBICOKOTO YpPOBHSI.
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TexHonmoruss  0OBEKTHO-OPUEHTHPOBAHHOTO  NPOTPAMMHUPOBAHUS;  CBOMCTBAa  SI3BIKOB:
HacJIeJOBaHHUE, MHKATICYIALUS, ToTuMOophu3M. [ToHATHS S3BIKOB: KIacChl U 0OBEKTHI

3.6.3. Anroputmsbl it 00pabOTKKM HMHGOpPMAMM M MX MPOrpaMMHBIE pealn3alud Ha
VBA._Ilpouecc pemenuss 3amad Ha KommbloTepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKa, MpoIeaypsl U GpyHKuuU. Pa3zpaboTka M peanu3anus MpocTeHmmx
aITOPUTMOB 00paboTKM wHPOpManuK (pelieHre 3aJa4 ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHGpopManuu). YrcaeHHbIe METOIbI aHATM3a OJJTHOTO HEJTMHEHHOTO YpaBHEHHUs: TOUCK
KOpHEH, pelnieHue 3a7auyd OJHOMEPHOW ONTHUMHU3aluU (HAXOXJEHHE TOYEeK MaKCuMyMma U
MUHUMYMa (YHKIHK). MeTOIbl CTaTUCTHYECKOW O0OpabOTKH pe3ylbTaTOB M3MEPEHHH OJHOU
BEJIMYMHBI: BEIYMCIIEHUE TOUCUYHBIX (CPEIHEro, TUCTIEPCUH, CTAHIapTa) U UHTEPBAJIbHBIX OLIEHOK
CIIy4allHO! BEJIUYMHBI

3.7. 3amuTa uadopmanuu

AnropuT™mbl 3amuThl  MHGOpMAanMH: MeToabl 3amuThl,  [loHATHE OGe30macHOCTH
KOMIIBIOTEPHONH HH(OpPMALUK: HAJIEKHOCTh KOMIBIOTEPA, COXPAHHOCTb JAHHBIX, 3alIUTa OT
BHECCHUSI W3MEHEHMH HEYIOJIHOMOYCHHBIMHU JIMIIAMH, COXpAaHEHHE TalHbl TNEpEenucKu B
3JICKTPOHHOU ceTh. McTopus BOSHMKHOBEHHSI BUPYCOB M aHTHBUPYCOB. CHOCOOBI 3apa’keHUs,
3aUThHl U OOpBHOBI ¢ BUpycamMu. MeTobl peanu3aliy 3aluiuThl UH(OPMAIMU: MPOrpaMMHBIE,
anmnaparHble, OpraHu3aliOHHbIE

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEIX B akagemuu.
Bunsl yueOHol paboThI €AMHULIAX qacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyJAUTOpPHBbIE 3AHATHS: 1,33 48
Jlexuun (Jlek) - -
[Tpaktuueckue 3ansatus (113) - -
JlaGopaTopHnas pabora (J1a0) 1,33 48
CamocrositesbHas padora (CP): 1,67 60
PacuerHo-rpaduueckue padboTb 1,39 50
Jlpyrue BUbI CAMOCTOSITENIBHBIX paboT 2,78 10
Buj nTOroBoro KOHTpoJIsi: 3auer

B 3aueTHbIxX B actp.
Bunsl yueOHoi paboThI €AMHULIAX qacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
AyIMTOpHBIE 3aHATHS: 1,33 35,91
Jlexmum (JIek) - -
[Tpaktuueckue 3ansatus (113)
JlaGopaTopnas pabora (J1a0) 1,33 35,91
CamocrositesbHas padora (CP): 1,67 45,09
PacuerHo-rpaduueckue padboTb 1,39 37,53
Jlpyrue BUabl CaMOCTOSTENBHBIX PaOOT 2,78 75,06
Buj nTOroBOoro KOHTpoJIs: 3a4yer

AHHOTanusa padoyeil nporpammbl AucuumInHbl «Pusnka» (b.1 b.07)

1. Heab0 AMCOMILUIMHBI SBISETCS NPUOOpETEHUE CTYACHTaMH 3HAHUM MO OCHOBHBIM
pazaenaM (GU3UKU U YMEHUIO IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYYHBIX JUCIHILTAHAX.

2. B pe3syabrare
cHenuaJINTeTa J0JKEeH:
0b1a0ams CIETYIONTUMU KOMITETCHIIHSIMU:

H3yYCHHUS NUCHUIIJIMHBI

16

o0yyamouuiics 1o mnporpamMmme




CMOCOOHOCTBIO TPEACTaBUTh COBPEMEHHYIO KapTHHY MHpPa Ha OCHOBE IIEJIOCTHOM
CHUCTEMBl ECTECTBEHHOHAyYHBIX M MAaTE€MATHYECKUX 3HAHWWA, OPUEHTHUPOBATHCS B LIEHHOCTAX
ObITHSL, XKHU3HU, KyIbTYpsl (OK-1).

3namo:

- (u3nMYecKkHe OCHOBBI MEXAaHUKH, (QHU3UKH KOJeOaHMH M BOJIH, JJIEKTPHUYECTBA U
MarHeTu3ma, 3JEKTPOJUHAMHKHU, CTAaTHUCTUYECKOM (U3MKM M TEPMOJWHAMUKH, KBAHTOBOM
bu3uKy;

- cMmbIcT (yHIZaMEHTaJIbHBIX (DU3MYECKUX 3aKOHOB, MPUHIUIOB U IOCTYJIAaTOB; HX
(OpMyYIHUPOBKH U TPaHUILIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOTO Kpyra (GU3HUecKUX SIBICHUN C (QyHIaMEHTaIbHBIMU MPUHIUIAMHU U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METO/bl PEIICHUS 3a/a4 M0 ONMUCAHUIO PU3NYECKUX SBJICHUM;

- METOJIbI 00pa0OTKH Pe3yNbTaTOB (PU3MUECKOTO IKCTICPUMEHTA.

Ymems:

-IIPUMEHATh TEOPETUUECKHUE 3HAHMSI U DKCIIEPUMEHTAIBHBIE METOABI UCCIIEOBAHMS NpU
perieHnu npodeccruoHalbHbIX 3a]1a4;

-IPOBOJIUTH PACYETHI, OCYILECTBIATH aHATU3 U Ha OCHOBE ATOTO JejaTb 0OOCHOBAaHHbBIE
BBIBOJIBI;

- aHAJIM3MPOBATH PE3YNbTAThl HAOIIOAEHUH U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKU;

- ONpeAeNATh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIHHON
nH(}OpMaIK TPH TTOMOITH TpadUKOB, TAOIUI U YPAaBHCHHI;

- IPEICTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMALIUIO B
YCTHOM M MHCbMEHHOM (opMe, B TOM UYHUCIIE C UCIOJIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHM.

Braoemy:
- HaBBIKAMU Pa0OTHI C IUPOKUM KPYTOM (PU3HUECKUX TPUOOPOB U 000PYIOBAHHUS;
- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BBIOOpa METO/1a UCCIIEIOBaHUS.
3. KpaTkoe coaepskanue 11 CHUNIHHBI
Cemectp 2

Beenenune

[Ipenmer duszuku. MeToapl PU3NIECKOTO HCCIEAOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEopusl.

1. ®u3nyeckue OCHOBBI MEXaHUKHU

IIpenmer kuHematuku. llepememnienue, ckopocTb, YyckopeHue. KunemaTtnueckue
XapaKTEPUCTUKH BpPAIATEIbHOTO JIBM)KEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMUPHOIO TATOTEHMS.
JIBukeHMe Tela IMEpPEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHUs. JIBmxkeHue Tena
NepeMeHHON Maccel. YpaBHeHus Memepckoro. ®opmyna [luonmkoBckoro. VYnpyruih u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpLUUMM MaTEepUaJIbHOM TOYKM U TBEPAOro Tea.
Kunematuka rapmonuueckux koseOanuil. /IuddepeHunansHoe ypaBHEHHE TapMOHHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXIEHHBIX KojeOaHUsAX. BoiHOBOe IBIMKEHHE.
BoaHBI IPOAOIBHBIE U NTONIEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHOH GU3NKH

DneMeHTHl TEPMOJMHAMHUKN U (pu3nueckor kuHeTUKH. MneansHbiii Ta3. Pacnpenenenue
Bonpiimana u ero obOmedusudecknii cmbica. PeanbHblit ra3. YpaBHenue Ban-gep-Baanbca.
Tepmomunamuueckuii Meron B (usuke. PaBHOBecHbie cocTosiHMs. Havama TepMoIMHAMUKH.
[uknbl. DHTpONUS U €€ CTaTHCTHYECKOe ToJIKoBaHue. SBneHue nepeHoca. [quddysus. 3akon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpeHHee Tpenue (BsI3KocTh). 3akoH HeloToHa.

3. D1eKTPOCTATHKA U NMOCTOSIHHBIN JJIeKTPUYECKHH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlunons. JudnexkTpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

Cemectp 3
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1. DiekTpoMarueTusm

3akon Awmmnepa. 3akoH buo-Casapa-Jlannaca.
DneKTpoOMarHuTHasi MHAYKIKs. Y paBHeHHEe MakcBela.

2. Onruka

Wntepdepentus BonH. dudpakmus BonH. [omspuzanus BonH. TermoBoe u3nmydeHHE.
3akon Kupxroda. I'mnore3a Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO M3IydeHHUs. DDPekT
Komnrona. Snepuas monens aroma. [loctynatel bopa. ATom Bogopoaa o bopy.

3. Dy1eMeHTbI KBAHTOBOM (PM3UKH

I'mnoresa ne bpoina. BomnoBoe ypaBHenue Illpenunrepa mig cTanuoOHapHBIX
coctostarii. OnbiThl [TepHa-I'epimaxa. MHoroanekTponubiii atom. Dddekt 3eemana. [Ipuniumn
[Taynu. KBaHTOBBIE cTaTucTHUeckue pacnpeneneHus boze-OiHmreitna n ®epmu-/lupaka.
®ononbl. 3akoHbl [lebas n DiHmTelHA. XapaKTepUCTUKHU sIpa: 3apsij, Macca, SHEPTHs CBSI3U
HYKJIOHOB. SnepHbie peakuuu. DyHIaMEHTalIbHbIE B3aWMOJCWCTBHAS M OCHOBHBIE KJIACChI
3JIEMEHTapPHBIX YaCTHII.

Cuna Jlopenuna. MarHeTuku.

Cemectp 4

1. D1eMeHThI KBAHTOBOH CTATHCTUKHU

DNIeMEHThl KBAaHTOBOM cTaTucTUKM. KBaHTOBas cucremMa U3 OJMHAKOBBIX YACTHIL.
[IpyHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX 4YacTull. CHMMETpHUYHbIE M HECUMMETPUYHbBIE
BOJIHOBbIC (DYHKIIMU, OIMHUCHIBAIOIINE COCTOSHUS TOXJICCTBEHHBIX MHUKpOYACTHIl. BO30HBI U
dbepmuonsl. [Tpuamun [Taymu. KBanToBsie cTaTucTHUECKHE pactipeaesneHus boze-OiHiTeliHa 1
®epmu- Jlupaka. Belposk1eHHBIN 2IEKTPOHHBIN T'a3 B KpUCTAUIax (METaJLIbI).

2. MeTajuibl, AM3JIEKTPUKH U MOJYIPOBOIHUKH C TOYKH 3PEHUS 30HHOM Teopuu

OHepreruueckue 30HBI: cratuctuka depmu-llupaka, sHeprus ®Pepmu. DNEKTPOH B
MEePUOIMYECKOM ToJIe KpucTayia: 3¢ (GeKTHBHAs Macca dJIEKTPOHa.

3. D1eMeHTHI (PM3UKH TBEPAOIO TeJa.

®wuzuka TBEpAOro Tena (OTT): onpenenenue, CBA3b ¢ APYTUMH AUCIUTUTMHAME, O0BEKTHI
U3YYCHHUs, Kpyr pemaeMbix 3anad. CBs3b C Kpucrauiorpadued, KpuCTALIOGU3UKON U
kpuctauioxumueil. KonaeHcupoBanHoe coctosiHue. [lonxoa K omucaHwio TBEPABIX TeI.
Crpykrypa kpuctawioB. Cummerpuss ©u  (QU3UYECKHE CBOMCTBAa KPUCTALIOB. THUIIBI
KPUCTAJUTMYECKUX CTPYKTYp (oOmias xapakrepuctuka). [IIoTHBIE yMakoBKH: KyOW4YecKas H
reKcaroHajbHas (Ha KayeCTBEHHOM ypoBHE). [loHsTME O cBepXNpoBOAUMOCTH (KBAHTOBBIE
MpEe/ICTaBICHNUS Ha KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOI U CIUIJIMHBI

Bcero 2 cemectp | 3 cemectp |4 cemecTp
Bubl yueoHoii padoThi 3au. ef./ 3ay4. ef./ 3au. ef./ 3au4. ef./
aK.uyac aK.uyac aK.gac aK.uyac
Oo0mas TPYA0EMKOCTh
AUCHUILINHBI 10 y4eOHOMY 17 /612 6/216 6/216 5/180
JIaHY
AyIMTOpHBIC 3AHATHS: 7,11 /256 1,92 /96 1,92/96 | 1,78/ 64
Jlexumu (JIek) 2,67/96 0,89 /32 0,89/32 | 0,89/32
JlaGopaTtopusbie 3ansatus (J1ab.) 1,78 / 64 0,89/32 32 -
%ﬁ;‘mq“““e ST 2,67/96 | 0.89/32 | 089/32 | 0,89/32
Camocronrensnas padora (CP): | (49,248 | 233/84 | 2,34/84 | 2,22/80
Buaxkonrpous: 3/108 JK3aMeH | JK3aMeH | JK3aMeH
IK3aMeH/3a4eT 1/36 1/36 1/36
Bcero 2 cemectp |3 cemecTp | 4 cemecTp
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Buabi yueOHo# padoThl 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
acTp.yac acTp.yac | actp.4yac | acrtp.4yac

O0masi TPya0eMKOCTh

AUCHUIINHBI 110 Y4eOHOMY 17 /459 6/162 6/162 5/135

TUIAHY

AYIHTOPHBIE 3AHATHSL: 7,11 1,92 /51,841,92 /51,84/1,78 / 48,06
/191,97

Jlextmu (Jlex) 2,67/72,09 10,89 /24.03(0,89/24.,03] 0,89 /24,03

Jlabopatopusbie 3ansTus (J1ao.) 1,78 /48,06 (0,89 /24,0310,89 /24,03 -

g%?;cmqecme SaHATHA 2,67/72,09 10,89 /24,03 (0,89 /24.,03| 0,89 / 24,03

Camocroarenbnas padora (CP): | ¢ g9/ 18603 2,33 /62,91 2,34/ 62,91| 2,22 /59,94

Bua xkonTpoJs: 3/81 JK3aMeH | JK3aMeH | JK3aMeH

JIK3aMeH/3auer 1/27 1/27 1/27

AHHOTanUs padoyeil MporpaMMbl TUCUUIIMHBI «O0IIasi 1 HEOPraHUYeCcKass XMMUS»
(b.1 5.08)

1. Heas aucuumInHbl — (HOPMHUPOBAHHE Y CTYICHTOB MPOYHBIX (DyHIAMEHTATHHBIX
3HaHUU B 00JaCTU XMMHUU HAa OCHOBE M3YyUEHHUSI OCHOBHBIX MOHSITHIA M 3aKOHOB XMMHH C OTIOPOH
Ha Tabmumy osnemeHtoB J[.M. MenneneeBa, TaOMUIly pacTBOPUMOCTH M Psii aKTHBHOCTU
METaJIJIOB.

2. B pesyabrare
CIEeNNATUTETA JOJIAKEH:

001a0amb CIETYIOIUMA KOMIETCHIIHSIMU:

— COCOOHOCTHIO MCMOJIb30BaTh MAaTEMAaTUUYECKHE, €CTECTBEHHOHAYUHbIE U WHKEHEPHBIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocTr (OITK-1);

— CIOCOOHOCThIO K pa3paboTKe IUIAaHOB M MPOrpaMM MPOBEACHUS HAYy4HO-
UCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB U CPEJICTB perieHus HoBbIX 3aaa4 (I1K-9).

3nams:

— OCHOBHBIE 3aKOHbBI XUMUU;

— CTPOCHHE aTOMa U NIEPUOANYECKUN 3aKOH;

— OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB;

— KJIacCU(UKAINIO XUMUYECKUX PEaKIUii;

— OCHOBHbBIE TUIIBI XUMHUYECKOH CBSI3U;

— MPOIIECCHI, IPOTEKAIOIINE B PaCTBOPaX, 1 OCHOBHBIE TEOPUU KUCIIOT U OCHOBAHUH.

Ymemy:

— COCTaBIATH 3JEKTPOHHBIE (POPMYIBI ATOMOB M ONPEAETATh BAJCHTHOCTU M CTEICHU
OKHCJICHUS B COCIMHEHUSX;

— COCTaBJIATH (OPMYJIBI HEOPraHMYECKHUX BEHIECTB pa3IMYHBIX KJIAcCOB (OKCHIOB,
KHCJIOT, OCHOBaHHM, COJICH);

— COCTaBJISITh YPABHEHUSI XMMUUECKUX PEAKIMI pa3IMuHbIX TUIIOB;

— MPOBOJIUTH CTEXUOMETPUUECKHE PACUETHI 10 YPAaBHEHUSIM XUMUYECKUX PEaKIUi;

— COCTaBJISITh (POPMYIIBI KOMIUIEKCHBIX COSAMHEHUM, aBaTh UM Ha3BaHUsS U MpeJyIaraTh
CIIOCOOBI TIOJTYYCHHS.

Bnademu:

— METOJIaM{ OMUCAHMS CBOMCTB BEILIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BHITEKAIOIINX U3
NEPUOANYECKOI0 3aKOHA U MIEPUOINYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

Mooyns 1. BBeieHUE B XUMHUIO.

H3yYeHUsl JAUCHMILVIMHBI O0y4Yalluiicd N0 nporpamme
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OcHoBHbIE MOHATHS XUMHUHU. OCHOBBI AaTOMHO-MOJIEKYJSIDHOTO YYE€HUS, BBIYUCIICHUS
pa3sMepoB M MacC aTOMOB M MOJIEKYJ, OTHOCUTEJIbHbIE AaTOMHBIE M MOJIEKYJISIPHBIE MAacChl,
MOJISIpHAsl Macca. 3aKOH MPOCTHIX KPATHBIX OTHOIIEHU, 3aKOH COXPAaHEHHUs MacChl, IPOCTEUIINE
BBIYUCIICHHSI TI0 YPaBHECHUSIM XHMHYECKHUX PEAKIUA Ha “HM30BITOK-HENOCTaTOK . ['a3oBbie
3aKOHbI, ypaBHeHue Kianelipona — MeHieneeBa U BbIYMCICHUS Ha €70 OCHOBE.

OCHOBHBIE KJIaCChl HEOPraHWYECKHUX COeOUHEHUWU. KHCIOoTBI M OCHOBaHUS; COJIU:
CpenHue, Kucible, OCHOBHEIE, KOMIUIeKCHbIE. Knaccudukarus n HomeHkarypa. ucconnanus
JJIEKTPOJIUTOB B BOJHBIX pacTBopax. AMQOTEpHbIE OKCUABI U TUAPOKCUIBI U OCOOEHHOCTH HX
XUMHYECKHUX CBOMCTB. KrcmopoaHbie 1 OECKUCIOPOIHBIC KUCIOTHI U UX COJIH.

KommekcHble coenunenus. OOmue cBeaeHUS O KOMIUIEKCHBIX COEIMHEHUSX.
KowmmnekcooOpasoBarenb, JHraHibl, KOOPIWHAIIMOHHBIE YHCIA, JICHTAHTHOCTh JIUTAH[IOB,
BHYTPEHHSIS U BHEWIHSA cepbl KOMIUIEKCHOTO coeAanHeHus. Kimaccudukanuss KOMIUIEKCOB MO
BUJly KOOPAUHUPYEMBIX JUTaH10B. HoMeHKIaTypa KOMIUIEKCHBIX coeauHeHui. [Ipencrapnenue
00 M30MepuM KOMIUIEKCHBIX coequHeHMi. Peakiuu oOpa3oBaHUs KOMIUIEKCHBIX COEIUHEHMIA,
CBOWCTBA KOMIUIEKCHBIX COEUHECHUM.

OcHOBHbIE THUMBI XUMHYECKMX peakiuil. Peakiuum oOOMEHHbIE M OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIE. TUMHYHBIE OKUCIUTEIM W BOCCTAHOBUTENM, HAMUCAHUE YpaBHEHUU
MPOCTEHUIIINX  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Tumbl OOMEHHBIX pEaKIHi,
TUAPOJIN3 COJIEH B BOJIHBIX pacTBOpax.

[Tepuonuueckuii 3axkon .M. MenneneeBa um mepuoandeckue cBoiicTBa. CoBpeMeHHas
dbopMynupoBKa MepuoandecKkoro 3akoHa. [leprogudeckas cucreMa U €€ CBSI3b CO CTPOSCHUEM
atomoB. IIpenckasaHue CBOWCTB Ha OCHOBE MEPUOAUYECKOTO 3aKOHA. ATOMHBIE U HOHHBIE
pamuycsl. YCIOBHOCTb 3THX IOHATUH. 3MeHeHHe paauycoB aTOMOB II0 NEPHOAUYECKOMN
cucrteMe. VIOHHBIE painyChl U UX 3aBUCUMOCTb OT JIEKTPOHHOI'O CTPOECHHUS aTOMOB U CTEIIEHU
OKUCJICHUsl. DHEpPrusi MOHU3ALMH M CPOACTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B HM3MEHEHUU
sHepruu uoHuzauuud. Cxema Koccenst 11 OOBsICHEHHMSI OTHOCHUTENBHOM CHIIBI KHCIOT U
ocHoBaHuil. llpencraBneHne o wmertomax cpaBHUTENbHOro pacdera M.X. KapanerbsHua.
3HavYeHHE NMEPUOANYECKOTO 3aKOHA.

Mooyns 2. Xumudeckast CBS3b.

Tunel XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBbHOCTh. KOBajeHTHass M MOHHAs CBS3b.
CBolicTBa KOBAJEHTHOW CBA3M: HAIIPABJIEHHOCTh M HAchIaeMOCThb. llonsipHas koBasieHTHas
CBsI3b. XApPAaKTEPUCTUKU KOBAJICHTHOW CBS3M: JUIMHA, MPOYHOCTh, BAJCHTHBIE YIJIbl. JIJIMHBI
OJIMHAPHBIX W KPaTHBIX CBsi3ei. DQPQPEKTUBHBIE 3apsapl aTOMOB B MoOJIeKynax. JIUMOMbHBIN
MOMEHT. J[UIOoIbHbIE MOMEHTHI U CTPOCHUE MOJIEKYyJ. MoHHas CBA3b KaK MPENeSIbHBIM Clydaid
KOBAJICHTHOM CBs3U. HeHanpaBiIeHHOCT, M HEHACHIAEMOCTb HMOHHOHM CBs3u. Ilomspusanus
MOHOB. 3aBUCHMOCTb NOJIAPU3AIMH HOHOB OT THUIIA 3JEKTPOHHOU CTPYKTYpHI, 3apsija U paanyca
WOHOB. BimsgHue  nossgpuszanuMu  Ha  CBOMCTBA  BEIIECTB.  MexXMoOnekynspHas U
BHYTPUMOJIEKYJISIpHAsl BOAOPOJHASl CBSI3b. DHEPrus W JJIMHA BOJOPOJHOW CBs3U. BriusiHue
BOJIOPOJHOM CBS3M Ha CBOWCTBa BeliecTB. MeTainmudeckas CBs3b M ee cBoiicTBa. OOmue
MIPEICTABJICHHS O MEKMOJIEKYJISIPHOM B3aUMOJICHCTBUU.

Mooyns 3. CBOICTBA pacTBOPOB.

PacTBOphl M B3auMoaelcTBUSA B pacTBopax. Teopun KUCIOT M ocHOBaHWU. I[Ipomeccsl,
COMPOBOXKIAIOIINE O0pa30BaHHWE JKUIKAX HUCTHHHBIX  pPAaCTBOPOB  HEIJIEKTPOJIMTOB U
3JIEKTPOJIUTOB. XapakTepucThKa  MEKYaCTUYHBIX  B3aUMOJICUCTBMA B pacTBOpax.
[IpencraBinenue o conbBatauuu. WMiaeanbHble W peajdbHbIE PacTBOPbl. AKTHUBHOCTD;
KOA(pUIIMEHT aKTUBHOCTH KaK Mepa OTKJIIOHEHHs CBOMCTB KOMIIOHEHTA PEalbHOI'O pacTBOpa OT
€ro CBOMCTB B HJI€aJIbHOM pacTBope. Peakiuu, mpoTekarome B pacTBopax.

Henocrarounocte Teopunm Appenuyca. [IpoToHHass Teopusi KUCIOT W OCHOBAHHIA;
KOHCTAHTbl KHUCJIOTHOCTH U ocHOBHOcTH; mmikaina pKa u pKB. Koncranra aBromportonusa
pactBoputens. Juddepenmupyromue wu HUBenIHpyomue pactBoputenu. [lonarue 00
JIEKTPOHHON TEOPHUH KUCIIOT U OCHOBAHMM.

4. O0beM yueOHOM JUCUMIIJIMHBI
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Bcero 1 cemectp 2 ceMecTp

Bunsl yueOHoli paboThI B3au. |Baxkan | Bzau. | Baxkax. | B3au. | Bakan.
e/l yacax e/l yacax e/l yacax

O0umas Tpy10eMKOCTh

JUCHUIJINHBI 110 Y4eOHOMY 10 360 5 180 5 180

ILUIAHY

AyIMTOpHbIE 3aHATHS: 4 144 2,22 80 1,78 64

Jlexumnm (Jlek) 2,22 80 1,33 48 0,89 32

[Tpaxtuueckue 3ausatus (I113) 1,78 64 0,89 32 0,89 32

JlaGopaTtopusie paboTs (JIP) - - - - - -

CamocrosiTesibHast paboTa

(CP) 4 144 1,78 64 2,22 80

CaMOCTOSITETbHOE U3YYEHHUE 4 144 1,78 64 2.2 30

pa3ienoB AUCIUTIINHBI

Bua koHTpOJA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp

Bunsl yueOHoii paboTh B3au. |Bactp. | B3au. |Bactp. | B3au. | B actp.
el. qJacax el. qJacax el. qJacax

O0umas Tpy10eMKOCTh

JUCHUIJINHBI 110 Y4eOHOMY 10 270 5 135 5 135

TUIAHY

AyIUTOpPHBIE 3aHITHS: 4 108 2,22 59,94 1,78 48,06

Jlexuun (Jlek) 2,22 59,94 1,33 35,91 0,89 24,03

IIpaxtuueckue 3ansatus (I13) 1,78 48,06 | 0,89 24,03 0,89 24,03

JlaGopaTtopusie paboTs (JIP) - - - - - -

CamocrosiTesibHast paboTa

(CP) 4 108 1,78 48,06 2,22 59,94
CaMocTOATENbHOE N3YUECHHE 4 108 1,78 48,06 2.22 59,94
pa3aenoB JUCHUIIMHEI

Bua koHTpOJA: 3K3aMeH 2 54 1 27 1 27

AHHOTanus padoyeii mporpaMMbl AMCHUILINHBI «Opranuveckass XuMHUS»
(b.1 5.09)

1. Hesqb AUCHMIUINHBI — IPHOOPETEHUE CTYACHTaAMH 3HAHUN O CTPOCHUHU OPTaHUYECKUX
COCIMHEHUI, OCHOBHBIX XUMUYECKHX CBOMCTBAX PA3IMYHBIX KIIACCOB OPTaHUUYECKUX
COEIMHEHUI 1 METO/IaX UX MOJy4YeHUs, KaK IPOMBIIIICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIAKEH:

obraoame cnenyomuMu oomekynbTypabiMu (OK) u obmenpodeccrnoHaIbHEIMU
komrereHnusmMu (OI1K):

- CIIOCOOHOCTBIO MPEICTABUTH COBPEMEHHYIO KapTHHY MHpPa Ha OCHOBE LIEJIOCTHOM
CUCTEMbI ECTECTBEHHOHAYYHBIX U MaTeMaTHUECKUX 3HaHUN, OPUEHTUPOBATHCS B LIEHHOCTSX
ObITHS, KHU3HU, KyabTypbl (OK-1);

- CIOCOOHOCTBHIO K 000OIIEHHIO, aHAJIN3Y, BOCIIPUATHIO MH(POPMAIIUH, TIOCTAHOBKE
ey ¥ BeIOopy myteit ee noctmkenus (OK-4);

- CHOCOOHOCTBIO  HCIIOJIb30BAaTh E€CTECTBEHHOHAYYHbIE U MH)KCHEPHBIC 3HAHUS IS
pemieHus3aaay cBoei mpodeccuonansHoi nesrenpaocta (OITK-1);
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- CHOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOW M MATEHTHOW JUTEepaTypol u
HCIIOJIb30BATh MOJIYYEHHYI0 MH(POPMALIMIO IPU OCYILECTBICHUH CBOEH mpodeccrnoHalbHOM
nesitrenbHocTH (OIIK-4).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOWMCTB PA3JIMYHBIX KJIACCOB OPTraHUYECKHX
COCIUHCHMIA,

— CHOCOOBI TIONyYEHUSI U XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX
COCIUHCHMIA,

— OCHOBHbBIE MEXAHU3MBbI TPOTEKAHUS OPTaHUYECKUX PEAKLIUM.

Ymemu:

— MPUMEHATh TEOPETUYECKUE 3HAHUSA [Jii CHHTE3a OPTraHUYECKUX COCAUHEHUMU
Pa3JIMYHBIX KJIACCOB;

— aHaIu3MpPOBAaThb M TPEACKA3bIBaTh PEAKI[MOHHBIE CBOMCTBA OpPraHUYECKHUX
COCIUHCHMIA,

— COCTAaBJISITh CXEMbl CHHTE3a OPTaHMUYECKUX COCMHEHUM, 3aJaHHOTO CTPOCHUS.

Braoemy:

— OCHOBaMH HOMEHKJIATYPBI U KJIaCCU(PHUKAIIUU OPTaHUIECKUX COCTUHEHUH;

— OCHOBHBIMH T€OPETUYECKUMU ITPEACTABICHUSMU B OPTaHUYECKON XUMUU;

— HaBbIKAMU OOOCHOBAaHMS PALNMOHAIBHBIX CIIOCOOOB TONYUYEHUS OpPraHMYECKHX
BEILECTB.

3. Kparkoe comepxkanue 11 CHUNIIHHBI

Homenkmarypa opranuyeckux coeauHEeHH. Teopusi XHMHYECKOro CTPOCHHUS U
HachllleHHble  yraeBopopoasl (YB). Ilpupoma xoBaneHTtHOM cBsizu. Dopmynsl Jlprouca.
®dopmanbHbid 3apsana. OddexTs 3amectutencii. [IpomMexyTodHbIE COEIUHEHUS W YAaCTHIIBI
OpPraHMYECKUX peakUMsX. OHEepreTuyeckas auarpaMmMa peakuuu. MeXaHu3M peaklHH.
Crepeounsomepusi, €e BUIbl 1 0003HAYCHHUS.

Amudatudeckne coenuHeHus. HachbllieHHbIe W HEHAchINleHHbIe YB. AnkaHsl,
[UKJIOAJIKaHbl, aJKEHbI, aJKWHBI, MOJMEHBl (AUeHbl). B KkaxIom kiacce paccMaTpUBaIOTCS
CIENyIOIIUe pa3iebl: M30MEpHUs, HOMEHKIATypa, (U3MYECKHe M XHUMHYECKHE CBOWCTBA,
crocoObl MoJTydeHusl. MeXaHU3MBbl peakifil. JHEepreTuyeckasi [uarpaMmma peaxKiiuid.

Apomartndeckue coeuaeHus. Teopun apomarnunoctu. CoenuHeHUs: OEH30IBHOTO Psija.

N3omepus. Homenxmarypa. CrocoObl mosiydeHus. XUMHUYECKHE CBOWCTBa. BimsHue
3aMecTuTeNnei B OCH30JbHOM KOJIbIIE Ha HAIPABJICHUE U CKOPOCTh PEAKIUN AIEKTPOPUIBHOTO
3aMEILEHHUS.

["ajloreHonpon3BOIHEIE. Knaccugukarus. Homenkunarypa. Anxun- 51
AJUTMITAIOTCHUIBL.ApOMaTHUeckiue — rajoreHuasl. M3omepusi. Homenxmarypa. CmocoOsl
nonydeHus. [IpocTpaHCTBEHHOE M JJIEKTpOHHOE cTpoeHue. dusznueckue cBorcTBa. Peakunu
HyKJIeOQWIBHOTO 3aMenleHuss W oTmierieHus. [loHsaTre HykieopuIbHOCTH U OCHOBHOCTHU
peareHTOB. AMOHMIEHTHBIE HYKJICO(PHIbHBIE PEareHTHI.

Meramopranuueckue  COeIMHEHHs. Tumbl  CBA3€H B DIIEMEHTOPraHUYECKUX
coenuHeHUsX. CrocoObl TONyYeHUs JTUTHH- W MarHUHOPraHWMYECKUX coenuHeHui. Peakius
['punbsipa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COETUHEHUSIMHU.

Cruptel. ®enonsl. [lpocteie 3¢dupbl. DNOKCUCOECAMHEHUS. AJBIETUIBI, KETOHBI.
KapOoHoBBIE KHUCTOTHI U UX MPOU3BOJHBIE. B KaX7I0M Kjacce paccMaTpUBAIOTCS CIEIYIONINE
paszenbl: HM30MEpHs, HOMEHKIATypa, (U3WYECKUE U XHUMHYECKHE CBOWCTBA, CIIOCOOBI
nony4eHusi. MexaHu3Mbl peakiui.

Mamnonossiit 3¢up. Ilomyduenue. Ctpoenne, CH-KucnorHocts. Peaknuu koHmeHcanuu
MaJIOHOBOTO 3(Hpa U MaJOHOBOM KHUCIOTHI C albJeruaamMu. AMHUHOKHCIOTHL. [[ukapOoHOBbBIE
KHUCJIOTBHI.

A30TcoAepKallle COCAUHEHHUS. Hutpocoenunennsi. Amunbl. B kaxaoMm kiacce
paccMaTpuBaOTCS CIEAYIONINE pa3Aeiibl: H30MepHs, HOMEHKIATypa, (GU3NUECKUe U XUMUIECKHUE
CBOMCTBA, CITOCOOBI TOJTy4eHHS. MeXaHU3MBbI pEeaKITUi.
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A3a- 1 1ua3ocoeMHEHUS

[Tonydyenune nHMA30COEAUHEHHMI peaKIuend AUa30TUPOBAHMS:
peakuuu ©u MexaHu3M. ODuU3MYECKHEe CBOMCTBA. XHWMHUYECKUE CBOMCTBA.
MIPUMEHEHUE a30COCTUHEHUM.

4. O0beM y4eOHOM JUCHUILINHBI

YCIIOBHS TIPOBEIEHUS
[Tonyuenne wu

Bcero Cemectp III Cemectp IV
Bun yuebHoi paboTh! 3E / Ax.u 3E / Ak.u 3E / Ax.u
O01as Tpya10eMKOCTb AU CIIUTITIMHBI 9/324 5/180 4/144
10 y4eOHOMY ILIAHY
AyJAUTOpPHBbIE 3aHATHS: 3,11/112 1,78 / 64 1,33/ 48
Jlexumm (Jlek) 1,78 / 64 0,89/32 0,89 /32
[Tpaktuueckue 3ansaTtus (I13) 1,33/48 0,89/32 0,44/ 16
JlaGoparopust - - -
CamocrositesbHas padora (CP): 3,89 /140 2,22/ 80 1,67/ 60
Jpyrue BUIbI CaMOCTOSITETLHON paOOTHI 3,89/ 140 2,22/ 80 1,67 / 60
Bua koHTpOJIA: 3K3aMeH 2/72 1/36 1/36

Bcero Cemectp III Cemectp IV
Buy yueOHo# paboTe! 3E / Actp.u 3E / Actp.u 3E / Actp.u
O0mas Tpya0eMKOCTb IY CIIUNIJIMHBI 9/243 5/135 4/108
1o y4eOHOMY IUIaHy
AyJAUTOpPHBbIE 3aHATHS: 3,11/ 83,97 1,78 / 48,06 1,33/ 35,91
Jlexumm (Jlek) 1,78 / 48,06 0,89 /24,03 0,89 /24,03
[Tpaktuueckue 3ansatus (I13) 1,33 /35,91 0,89 /24,03 0,44 /11,88
JlaGoparopust - - -
CamocrositesbHas padora (CP): 3,89 /105,03 2,22 /59,94 1,67/ 45,09
Jlpyrue BUIBI CAMOCTOSITENBHON pabOThI 3,89/ 2,22 /59,94 1,67 /45,09

105,03
Buja koHTpOJISi: IK3aMeH 2/54 1/27 1/27

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«®Dusznveckas xumus» (b1.5.10)

1. Heab AMCUMIJIMHBI — PAaCKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIIONIMX XOJOM
XMMHAYECKOTO MpoIecca, MoKa3aTh 00JacTh MPUIOKEHUS ITHX 3aKOHOB M HAYYHMTh CTYJCHTa
rPaMOTHO MPHUMEHSTh WX MPU PELUICHHUH KOHKPETHBIX TEOPETHMUYECKHUX M MPaKTUYECKUX 3ajad,
HOHSATh OCHOBHBIE KMHETHYECKUE 3aKOHOMEPHOCTHU MPOTEKAHHUsI XUMUYECKUX MPOIIECCOB M POJIb
KaTajau3a JJis XUMUYECKOM TEXHOJIOTHH.

2. B pe3yabraTre H3y4YeHMs JAUCUHMIIUHBI

CIeNNATUTETA JOJI/KEH:

obnadams  CIEIYIOUTUMH
komrereHnusmMu (OI1K):
- CHOCOOHOCTBIO NPEACTAaBUTh COBPEMEHHYIO KapTUHY MUPA Ha OCHOBE 1I€JIOCTHON CHCTEMBI
€CTECTBEHHOHAYYHBIX U MaTeMaTUYECKUX 3HAHUN, OPUEHTUPOBATHCS B LICHHOCTSX OBITHSA,
Ku3HH, KyIbTypsl (OK-1);
- CIIOCOOHOCTBIO HMCIIONIB30BaTh MAaTEMaTHUYECKHE U €CTECTBEHHOHAYYHBIC 3HAHUS ISl pEIICHUs
3azad cBoeit mpodeccuonansHoi aesitenbHocTr (OIMK-1);

o0yyaomuiics MmO mNporpamme

obmekyneTypubiMu  (OK) wu  obmenpodeccnoHaabHbIMU
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- CHOCOOHOCTBIO TMPO(ECCHOHATBFHO HCIOJIB30BAaTh COBPEMEHHOE TEXHOJOTMYEeCKoe U
AHAIUTUYECKOE O00O0pyI0BaHHE, CIOCOOHOCTHIO K IPOBEACHHUIO HAYYHOIO HCCIEAOBAaHUS U
aHaJIN3Y NOJYUYEHHBIX IIPU €ro npoBeaeHuu pe3ynbratos (OIIK-2).

3namo:

— OCHOBHBIC 3aKOHBI (U3WYECKOW XHWMHHU, B3aUMOCBS3h (DHU3MYECKHMX W XUMHUYECKHX
XapaKTepUCTHUK MpOIECcCa;

— MyTH ONpENENCHUs BAXHEHIINX XapaKTEPUCTUK XHUMHUYECKOTO pPaBHOBECHUS (KOHCTAHTBI
PaBHOBECHSI, pABHOBECHOI'O BBIXOZA MPOJYKTA, CTENEHU NMPEBPAILIECHUS UCXOAHBIX BEILECTB)
U BIIMSIHUSI PA3JIMYHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;

— TEPMOJAMHAMHUYECKOE OMHCAaHUE CBOMCTB UICAIbHBIX U HEUJICATbHBIX PACTBOPOB, MOIXO/bI K
HAXOJICHUIO MapLUUAbHBIX MOJISIPHBIX BEJTMYHH KOMIIOHEHTOB pacTBOpa.

— TEOpHIO TaJIbBAaHUYECKUX SBIICHUII;

— TEOpUM KUHETHKH, IMYTH TEOPETHYECKOro pacuera CKOPOCTeM XHWMUYECKUX peakuuid u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB.

Ymemy:

— TDPUMEHATH TEOPETHUYECKHE 3HAHWSI M OSKCIEPUMEHTAJIbHBIE METOJbl HCCIEeI0BaHUS
(GU3UYECKON XUMHH MPH PEIICHUH MPOGECCHOHATBHBIX 3a]1a4;

— TMpeACKa3blBaTh U HAXOAUTHh ONTHUMAJIbHBIC YCIOBHS MPOBEACHUS XMMUUYECKOIO Mpolecca ¢
LEJbI0 MOJYYeHHS] MAaKCUMAJIbHO BO3MOKHOTO BBIX0J1a MHTEPECYIOIIEr0 MPOIYKTa;

— TMPOBOJUTH AHAJIU3 M KPUTHUECKH OIEHUBATH MOJIYYCHHBIE IKCIIEPUMEHTAJIbHBIE JAHHBIE,
0000111aTh 1 JIes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

— TDPUMEHATH TEOPETHUYECKHE 3HAHWSI M OSKCIEPUMEHTAJIbHBIE METOJbl HCCIIEeI0BaHUS
bu3nyecKkoil XMMUU A PEUIeHHs BOIMPOCOB, BO3HUKAIOIIMX MPU M3YUYEHUU KHUHETUKU
XAMHYECKUX PEAKIUM;

— TPOBOAWUTH aHAIU3 M KPUTHUYECKH OLIEHHWBATH MOJYYCHHbIE SKCIIEPUMEHTANIbHbIE IaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOJIBI Ha 06a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOA0B (PU3UYECKOM XMMHU MAJsl pEIICHUs
KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4;

— HaBBIKAMHU ONpPEACIICHUS COCTOSHMS PABHOBECHUS U CaMOIIPOM3BOJIBHOTO HAIMpPABICHUS
XUMHUYECKOI0 IIPOLIECCa;

— 3HaHUSAMHU OCHOBHBIX 3aKOHOB (PU3MUECKONW XUMHUH Ui COJEpKATebHON HHTEepIpeTalun
TEPMOJUHAMHYECKUX PACUETOB;

— METOAaMHu ONpEACNICHUsS TOpsKa U CKOPOCTU PEAKIHMH, YCTAHOBJICHUS JUMHUTHUPYIOLIEH
CTaJIMM U MEXaHU3Ma N3y4aeMO XMMUYECKOW pEeaKIHH;

— HaBBIKAMHU  COCTABJICHUSA TaJlbBAHMYECKUX  AJIEMEHTOB JUIsl  LeJed  ompeaesieHus
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIEIYEMOM peaKInu;

— 3HaHUSAMU OCHOBHBIX 3aKOHOB XWMHUYECKOM KWHETHKH, BIUSHHUS pPa3IUYHBIX (HaKTOPOB
(TeMIieparypbl, 1aBJI€HUS, KaTAIU3aTOpa) HA CKOPOCTh XMMUUECKON PEaKIIUH.

3. KpaTkoe conepxanue QuCHUNIIHHbBI
5 cemecTp
Xumuyeckass TepMOAMHAMHKA. 1-blii M 2-0i 3aKOHBI TEPMOJUHAMUKHU, IOCTYJaT

[Tnanka. B3amMoOCBs3b TEIJIOTHI, PaOOTHI U M3MEHEHHsI BHYTPEHHEH SHEPrHHM B MpOIeccax ¢

y4acTHEM UACAJIBHOTO Ta3za. TemnmoéMKOCTh TBEPABIX, KUIKUX M Tra3000pa3HbIX BEIECTB.

Tepmoxumusi. Boruncnenue TemioBbIX 3(p(GEKTOB XUMHUECKUX PEAKIHii, mpoieccoB (a3oBbIX

MEPEeXO0JIOB, PACTBOPEHHSI W JPYrHX (PUINKO-XUMUYECKUX TMpoleccoB. JHeprusi [ubbca u

sHeprusi ['enbpMrosplia Kak KpUTEpPUM HAMpaBiIeHHs XMMHYECKOTO Ipolecca. XUMHUYECKOoe

paBHoBecue. KoHcTaHTa  XMMMUYECKOIO  paBHOBECHS M MeToabl €€  pacuéra W

9KCIIEPUMEHTANILHOTO ompezeneHus. PaBHOBECHBIM BbIXOA NPOAYKTA, BIUSHUE JABJICHHUS,

TEMIIepaTypbl, IPUMECH WHEPTHOTO Ta3a HAa PABHOBECHBIM BBIXOJ. YPaBHEHHUS U30TEPMBbI U

n3zo0apsl Bant-T'odda.
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@da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTemax. (Da3zoBble MNepexonbl U
dazoBas quarpamma COCTOSIHHS JJIi OJHOKOMIIOHEHTHBIX CUCTeM. TpoiHas Touka. YpaBHEHHE
Knaneiipona-Knay3snyca. 3aBUCHMMOCTb [JIaBJI€HHMS HACBIILIEHHOTO IIapa OT TEMIIEpaTypBhl.
Onpenenenne TepMoarMHaAMUYecKUx (yHKIHN mporecca ¢da3oBoro mepexona. Kpurudaeckas
TEMIEPATYPA.

Tepmoaunamuyeckasi Teopusi pactBopoB. Kiaccudukammss pactBopoB. CriocoObl
BBIpQKEHHUsSI COCTaBa pacTBopa. llapuuanbHble MOJSpHBIE BEIMYMHBL. YpaBHeHHs | ubOca-
Miorema. WUneanvubie pactBopbl. TepMonuHaMuyeckue (QYHKIMM CMEIICHHS JUISl WICalIbHBIX
pactBopoB, 3akoH Paynda. HewnpneanbHble pacTBOPBI, IIOJOKUTENBHBIE U OTPULATEIIBHBIC
OTKJIOHEHMsI OT 3akoHa Payns. KominuratuBHble CBONCTBAa PacTBOPOB HEJIETYyYHMX BEUIECTB B
aeryudeM pactBopurene. Kpuockonus, 30ymmnockonus. OcMoc, OCMOTHYECKOE JaBJICHHE.

da3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaXx. /luarpaMMmbl «aaBieHHUE-
COCTaB», «TEMIIEpaTypa-CoCTaB», «COCTaB Iapa-coCTaB >KUJIKOCTU» JJs HUACAIbHBIX U
HeuJealbHBIX PacTBOpOB. 3akoHbl ['mOOca-KoHoBamoBa, Aszeorporus. TepMUYECKUN aHaIU3.
Paznuunble THIBI TMarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuiio (a3 u mpaBuio peryara.

6 cemecTp

PacTBOpbI 371eKTPOJUTOB. Onekrpoctarndeckas teopus J[lebas-Xrokkens. Pacuer
AKTUBHOCTH U CpPEIHUX HOHHBIX KO3(G(UIMEHTOB aKTHUBHOCTU CHJBHBIX OJJIEKTPOJIUTOB B
pa30aBIEHHBIX M KOHIEHTPHUPOBAHHBIX DPACTBOPOB M PACTBOPAX YMEPEHHOW KOHIICHTPALWH.
VaenpHas U MOJSpHAs JIEKTPUYECKHE MPOBOAUMOCTH. CKOpPOCTh JBMXKEHHMS U MOJBUXHOCTH
noHOB. [IpenenpHbple MOJSPHBIE AJIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCUMOIO JIBHKEHUS
noHoB Konbpayma. [IpuMeHeHre u3MepeHuil 3IeKTPUIECKO TPOBOAMMOCTH JJIsI ONIPEICIICHUS
CTETEHU M KOHCTAHTHI AUCCOLHUAIINU CITa0BIX IEKTPOIUTOB.

DJIeKTPOXMMHUYECKHE CHCTeMbl (enu). DICKTPOABMKYIIAs CUJia TAIbBAHUYECKOTO
DJIEMEHTA, 3JEKTPOJHBIA MOTEHLHaN. TepMoauHamMHuuecKas TeOpus IaJIbBAHUUECKUX SIBJICHMH,
ypaBHeHue HepHcra. Dnexkrpoxumuueckass ¢opmMa OCHOBHOTO YpaBHEHHUS TEPMOAMHAMUKH,
temneparypubiii kodpdunuent DJ(C. Dnexrponast I u Il poma, ra3oBele M OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE  3JEKTPOAbL.  TUNBl  TaJbBAHUYECKHUX  JJIEMEHTOB:  XHMHYECKHE,
KOHIICHTPALMOHHBIE, C IEPEHOCOM U 0€3 MepeHoca.

Xumuveckass KHHeTHKAa. CKOpOCTh XMMHUYECKOM pEaKIHMH, KOHCTAHTa CKOPOCTH,
HOPSIIOK U MOJIEKYJISIPHOCTh peakuuu. KuHetnka HeoOpatumbix peakuuid 1-ro, 2-ro, 3-ro u
HyJeBOoro nopsaakoB. JuddepeHunanbHble U HWHTErpajbHbIE METOJbI OINpeAeTeHHs] MOopsIKa
peakuuu. CnoxxHele peakuuu. [IpyHIMI HE3aBUCHMOIO MPOTEKAHUS AJIEMEHTApHBIX pEaKIui.
OOpatumble, mapajulefibHble M IOCJIEIOBaTelbHble peakuuu 1-ro mopsiaka. Brnushue
TEMIIepaTypbl Ha CKOPOCTb peakiuH, npudimxeHHoe mpasuwio Baur-I'odpda. YpaBuenue
Appennyca, nuddepeHanbias U UHTErpajgbHble (OPMbI ypaBHEHHUS. OKCIIOHEHIMAJIbHAS
¢dopma ypaBHEeHHS AppeHHyca. DHEPrusl aKTUBALUHU U MIPEIPKCIIOHEHIIMAIbHBIN MHOKHUTEITb.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bcero S cemecTp 6 cemecTp
Buasbl yueOHoM padoThI
3a4. eJl./aK. yac | 3ad. e/./ak.yac | 3ad. ei./aK.dac
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 12/ 432 6/216 6/216
1o y4eOHOMY IIAHY
AyIMTOpHBIC 3AHATHS: 5,34 /192 2,67 /96 2,67 /96
Jlexumu (JIek) 1,78 / 64 0,89 /32 0,89 /32
[Ipaktuueckue 3ansatus (I13) 1,67 /60 0,835/32 0,835/ 36
JlaGopaTopus 1,89/ 68 0,945/ 32 0,945 /28
CamocrositesbHas padora (CP): 4,66 / 168 2,33/84 2,33/84
Bua KOHTpoOJA: 3a4eT / IK3aMeH 2 /7 IK3aMeH IK3aMeH
1/36 1/36
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Bcero S cemecTp 6 cemecTp
Bubl yueoHoii paboThl 3ad. ej1./acTp. 3ad. ej1./acTp. 3a4. ef1./acTp.
qac yac qac
O0mas TpyA0eMKOCTb 1M CUMIIIMHbBI 12/ 324 6/162 6/162
1o y4eOHOMY IIAHY
AyJAUTOpPHBbIE 3aHATHS: 5,34/ 144 2,67/72 2,67 /24
Jlextuu (Jlek) 1,78 /48 0,89/24 0,89 /27
[paktuueckue 3ansatus (I13) 1,78 /48 0,89 /24 0,89 /24
Jlaboparopus 1,78 /48 0,89 /24 0,89 /24
CamocrositesbHas padora (CP): 4,66 /126 2,33/63 2,33/63
Bua koHTpoJA: 3auer / IK3aMeH 5 /54 IK3aMeH IK3aMeH
1/27 1/27

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«IloBepxHOCTHBIC ABJICHHUA U JucnepcHbIe cucTembD (B1.6.11)

1. Ieab IUCUMIJMHBI — O3HAKOMJICHHE CTYIACHTOB C OCHOBAMH TEPMOJAMHAMHKHU
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMHU TONYYEHHS M BaKHEUIIMMH CBOMCTBAMH JUCHEPCHBIX
CHUCTEM.

2. B pe3yabrare wu3yYeHUH JUCUHMILIMHBI OOyYalOIIMICST MO NporpamMmme
CTIENMATUTETA JOJIAKEH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

-CIIOCOOHOCThIO TMPO(ECCHOHAEHO HUCIOIB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE O00O0pYyIOBaHHE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOI'O HCCIEAOBAaHUS U
aHaJIN3Y NOJYUYEHHBIX IIPU €ro nposeaeHuu pe3ynbratos (OIIK-2).

3namo:

OCHOBHBIC TIOHSTHUS M COOTHOIICHUS TEPMOJUHAMUKHA TOBEPXHOCTHBIX SIBJICHUU
(TepMoauMHAMUKa TOBEPXHOCTHOTO CJIOS; aAre3usi, CMauWBaHHE M PpACTEKaHUE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMHYECKHUE CBOMCTBA TEN; aJCOpOIUs Ta30B U MapoB, aJAcopOIus U3
pacTBOpOB);

OCHOBHBIE METO/IbI MOTYYEHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIC CBOWCTBAa JHUCIEPCHBIX CHUCTEM (DJIEKTPOMOBEPXHOCTHBIC CBOMCTBA;
KUHETUYECKHE M ONTHYECKHE CBOMCTBA; CBOMCTBA PAaCTBOPOB KOJJIOMIHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIIECTB);

OCHOBHBIE TIOHATHS U COOTHOLIEHHSI TEOPUIl arperaTuBHON YCTOMYMBOCTU M KOATyJsLUN
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHMsS M PEOJOTHYECKHE CBOWCTBA
JUCTICPCHBIX CUCTEM.

Ymems:

MPOBOANTh PAacueThl C KCIOJIH30BAHUEM OCHOBHBIX COOTHONIICHUN TEPMOJINHAMUKH
MOBEPXHOCTHBIX SIBJICHHUM U pacueThl OCHOBHBIX XapaKTEPUCTUK JAUCIIEPCHBIX CUCTEM.

Braoemy:

METOJIaMU  HM3MEPEHUsI TMOBEPXHOCTHOTO HATSXKEHUS, KPAaeBOro yrjia, BEIMYUHBI
aacopOIMM W  yIeNbHOW  TIOBEPXHOCTH,  BS3KOCTH, KPUTHYECKON  KOHI[EHTPAIUU
MUIEIO00pa30BaHUs,  DJIEKTPOKMHETHMYECKOTO  IMOTEHIMala;  METoJaMu  I[POBEICHUs
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JUCIIEPCUOHHOIO aHalll3a, CHUHTE3a JUCHEPCHBIX CUCTEM U OLIEHKM WX arperaTuBHOU
YCTONYUBOCTH.
3. Kparkoe comepxkanue Q1 CHUNIIHHBI
Mooynv 1. [Ipeomem u npuznaxu 06v5eKmMos KOJLIOUOHOU XUMUU

Konnounnas xuMus - Hayka O MOBEPXHOCTHBIX SIBICHHMSIX M JIUCIIEPCHBIX CHUCTEMAX.
OCHOBHBIE IPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JUCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPIUs; KOJMUYECTBEHHBIC XapaKTEPUCTUKU JucnepcHocTH. Knaccudukanus TucmepcHbIX
CHUCTEM.

Mooyne 2. Tepmoounamuka no8epxHOCMHbIX AGIEHUL

OOmrast xapakTepUCTHKAa TOBEPXHOCTHON dHepru. [loBepXHOCTHOE HaTsSKEHUE.
VYpaBuenue I'mb606ca - I'enpmromnbiia Afsi BHYTPEHHEH YIENbHON NOBEPXHOCTHOW SHEPTHH
(TIOTTHO# MOBEPXHOCTHOM SHEPTHH ).

Meton u36bITKOB ['mO0Oca. @yHmameHTanpHOE ancopOuuMoHHOE ypaBHeHue [ubGca.
YactHoe BwIpakeHue ypaBHeHUs [u006ca. I[loBepXHOCTHO-aKTHBHBIE M ITOBEPXHOCTHO-
WHAKTUBHBIEC BEIIECTBA.

Anresus u kore3uwsi. YpaBHenue Jlroripe 11 pabotel anresun. CmadmBaHUE, 3aKOH
Onra. VYpasuenue [lionpe-FOnra. Pactekanue >xuakocTei, Kod3((UIMEHT pacTeKaHus II0
["apkuncy. DddhexT Mapanronu, npaBmio AHTOHOBA.

[IpaBuno ¢a3 ['mubbca w pgucnepcHocTh. BnusiHME KPUBU3HBI TOBEPXHOCTH Ha
BHyTpeHHee naBiieHne Ten (ypaBHeHue Jlammaca). KanumisipHple siBIeHUsA. Y paBHEHHE
KenbBuHa. BinsHue IUCNEpPCHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHUYECKOU
peakuuu, TemrnepaTypy (asoBoro nepexona.

Metoapl TMONy4yeHHs] JHUCIEPCHBIX CUCTeM. YpaBHeHMe PeOunzaepa s paboOThI
nuctnieprupoBanus. Dddext PeOunaepa. ['oMoreHHass m rereporeHHass KOHACHCAIMS. DHEPTUS
I'n66ca o6pa3oBanus 3apoibiiia HOBOH (a3bl. Kunetnka o0pa3oBaHus HOBOU (ha3bl.

Mooynv 3. Aocopbyuonnvie pagnosecust

[Ipupona ancopOUMOHHBIX CcWiI. AjcopOuMs Ta30B M IapoB Ha OJHOPOJIHOU
noBepxHocTu. 3akoH ['enpu. Moxenb u ypaBHeHue Jlenrmiopa. Teopusi MOJIMMONEKYISPHOM
ancopouuu bpynayspa, Ommera, Temnepa (BOT). OmnpeneneHue yaenbpHOM MOBEPXHOCTH
metonoM BOT.

AncopOmusi Ta3oB M TapoB Ha MOPHUCTHIX Marepuanax. Krmaccudukamuss mop 1o
JyOounnny. Teopusi kKanmwsspHOW KoHAeHcauu. Pacuer nHTerpasibHol u nuddepeHImaibHOn
KPHBBIX pacripesielieHus: o0bema 1mop Mo pa3Mepam.

AncopOnMss Ha MHKPOMOPHUCTHIX Marepuanax. IloTeHmuanpHas Teopus [lonsHu.
Xapakrepuctuueckass KpuBas ancopoumu. OOoOmieHHoe ypaBHeHHe TeopuH JlyOuHMHA
00BEMHOT0 3aMOJIHEHHSI MUKpOTIOp, ypaBHeHue [lyonnuna - Pagynikesuya.

AncopOusi  TMOBEpPXHOCTHO-aKTHBHBIX  BemecTB. [IpaBunmo [liokno -  Tpaybe.
3aBHUCUMOCTh MOBEPXHOCTHOTO HATSKEHUSI OT COCTaBa pacTBopa. YpaBHeHue llIumkoBckoro.
VYpaBHEHUSI COCTOSHHMSI Ta3000pa3HBIX TOBEPXHOCTHBIX (aJCOPOLMOHHBIX) IUICHOK. Bechl
Jlenrmiopa.

Mooy 4. Dnexmpuueckue s61eHUsI HA NOBEPXHOCIU

Mexanusmbl  00pazoBaHus JBOWHOrO oAnekrpudeckoro cios ([2C). VYpaBuenus
Jlunnmana. OnekTpokanwuisipHble Kpusble. Teopum crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bomeumana mist muddysznoit yactu JID9C. JIDC mo Teopun IlrepHa, mepesapsiaka
MOBEPXHOCTH.

DJIEKTPOKUHETUYECKUE  SIBJICHMS, DJICKTPOKMHETUYECKMH TOTEHIHaN. Y paBHEHHUE
I'enbmromnbiia-CMOITYXOBCKOTO JUIS SJIEKTPOOCMOCA U 3JIEKTpodopesa.

Mooynv 5. Kunemuueckue c80oticmea OUCnEpCHbIX cucmem

CBs3b CKOPOCTH OC@XKICHUS YacTHUI[ C UX pa3MepoM. YCIIOBUS COOJIIOJCHHS 3aKOHA
Crokca. CeaMMEHTAIIMOHHBIA aHaIU3 MOJUAUCIEPCHBIX cUCTEM. KpuBBIE pacnpeneneHus
gactul, 1O pasMepam. [Ipupoma OpOyHOBCKOTO JBIDKEHHUS. 3akoH OUWHINTEHHA -
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CmonyxoBckoro. CreActBus U3 TeOpuM OpOYHOBCKOTO JBMKEHHUS. CelnMEHTalMOHHO-
nudGy3noHHOE paBHOBECHE, TUTICOMETPUYECKHI 3aKOH.
Mooynb 6. AepecamusHnas ycmonuyugocmy u Koa2yiayus OUCHEePCHbIX CUCmeM

CenuMEHTAIlMOHHA M arperaTuBHasg YCTOWYHMBOCTH CHCTEM. JlnopunpHBIE W
mno¢poOuble cuctembl. Kputepuit muodpmnsHoctd 1no Pebunnepy - Llykuny. JlnodunbHbie
nucrepcHele cucteMsl. Kimaccugukanus moBepXHOCTHO-aKTUBHBIX BeLIECTB. TepMOAMHAMUKA U
MexaHu3M murenoodpasoBanus. Crpoenne munemt I[TAB. Comobunuzanus. Kpurnueckas
KOHIIEHTPALUs MULIEJIO00pa30BaHNUs, METO/IbI €€ OIPEeICHMS.

JInooOuele aucnepcHble cucTeMbl. DakTOPBl YCTOWYMBOCTH JHO(OOHBIX CHCTEM.
brictpas u Mennennas koarynsauus. Knnetuka koarynsiuud o CMOJIyXOBCKOMY. 3aBUCUMOCTh
YKClla YacTULl Pa3HOTro Mopsiika OT BpeMeHU. OCHOBHBIE 110JI0’KEeHUs Teopun Jlepsaruna, Jlannay,
®epes, Opepoeka ([JJIDPO). PacknuHuBarmee aaBieHHe U ero coctapistonme. Oomiee
YpaBHEHHE MJI 3HEPIMM B3aUMOACHMCTBMSI JUCIEPCHBIX YacTHl. IloTeHLManbHBIE KpUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3zanumoHHass W KOHUEHTpAlMOHHAsA Koaryisamnus. [IpaBuio
[ynsue - I'apau.

Mooyne 7. Cmpykmypoobpasosanue u CmpykmypHO-mexanuieckue ceotcmed
oucnepcHwix cucmem

Tunel cTpykTyp, 0Opa3yromuxcsa B JUCIEPCHBIX CUCTEMaX. B3auMOoCBs3b MeX1y BUAOM
NOTEHLMAIBHON KpuBOH B3aumosencTBus yactull (o teopuu JJIPO) u TUIIOM BO3HMKAIOIIMX
cTpykryp.  KoarymsnMoHHO-TUKCOTpONHBIE M KOHJEHCALlMOHHO-KPUCTAJUIN3ALMOHHBIE
CTPYKTYpBHI.

Peonornueckuii MeToj HcciIenoBaHMsS AUCHEPCHBIX cucTeM. OCHOBHBIE MOHSATUSA H
U7icalIbHbIE 3aKOHBI PEOJIOTUU. MoienpoBaHie peoJOrHYECKUX CBOMCTB TEIl.

Knaccuukanuss IUCHEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHYECKUM CBOMCTBAM.
Bs13koCTh JKMIKHMX arperaTMBHO YCTOMYMBBIX JAWCIEPCHBIX CUCTEM. YpaBHEHMs OMHILITEIHa,
[lItaynuarepa, Mapka - XayBuHka. Peosiornyeckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4. O0beM yueOHO# JUCHMIIJIMHBI

Oo0bem
Buabi yueOHo# padoThl
B 3aueTHBIX B akanem.

eIMHUIAX yacax
O01mas Tpya10eMKOCTb AU CIIUNITIMHBI 5 180
1o yueO0HOMY ILIAHY
AyIMTOPHBIC 3AHATHS: 1,78 64
Jlexmmm (Jlek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
JlaGopaTopusie paboTs (JIP) - -
CamocrositesbHas padora (CP) 2,22 80
[TonroroBka Kk 1a00paTOpHBIM paboTaM 1,39 50
JIpyrue BUIBI CaMOCTOSTETLHON paOOTHI 0,83 30
Buj uTOroBOro KOHTPOJIsi: IK3aMeH 1 36

Oo0bem

Buabi yueOHo# padoThl T P—— B acip.

eIMHUIIAX yacax
O01mas Tpya10eMKOCTb IU CIIUNITIMHBI 5 135
1Mo yueOHOMY ILIAHY
AyIMTOPHBbIC 3AHATHS: 1,78 48,06
Jlexmm (Jlek) 0,89 24,03
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[TpaxTtuueckue 3ausatus (113) 0,89 24,03
JlaGopatopusie padotsl (JIP) - -
CamocrositesbHas padora (CP) 2,22 59,94
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,39 37,53
JIpyrue BUIBI CaMOCTOSITETLHON paOOTHI 0,83 22,41
Bua uTOroBOro KOHTpPOJIA: IK3aMeH 1 27

AHHOTan U padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«AHaauTnueckasi xumus» (b1. b.12)

1. leJb JMCUMILITHHBI - TPHOOPETEHUE 00YJAIONTUMHUCS 3HAHUM IO OCHOBHBIM TPYIITIaM
METOJIOB XMMHUYECKOTO aHalu3a, Hauboliee MIUPOKO MPUMEHSEMBIX B TPOMBIIUICHHOCTH U
HCCJIEIOBATENBCKOM paboTe, a TakKe KOMIIETEHIUH, HEOOXOAUMBIX XMMHKaM-TEXHOJIOTaM BCeX
CIIELUANIbHOCTEN JJIs PEHICHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOI0 aHaJIu3a.

2. B pe3yabrare u3yuyeHHs KYpca «AHAJIUTHYECKAS] XUMHS» OOy4Yaromuiicsi 1o
NMporpamMmMe CrenuaJInuTeTa 10/KeH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCMOJb30BaTh MAaTEMaTHYECKHE U €CTECTBEHHOHAYUHbIC 3HAHMS IS
pernieHus 3a1a4 cBoeit npodeccuonansHoi aesitensHocTr (OIMK-1);

- CcOcOOHOCThIO MPO(ECCHOHATBFHO MCIONb30BaTh COBPEMEHHOE TEXHOJIOTHMUYECKOe U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCICAOBAHUS U
aHaJM3y MOJYYCHHBIX IIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

3Hamu:

OCHOBHBIE MTOHATHS, TEPMHUHBI, METObI ¥ IIPUEMBI KAUECTBEHHOT'O U KOJIMYECTBEHHOTO

XUMHYECKOTO aHaIN3a, TCOPHI0 XUMHUYECKUX U (PU3HKO-XMMHYECKUX METOJIOB aHAIIM3a,
MPUHITUIIBEI pa0OTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHYECKUX METOIaX.

Ymemns:

MPUMEHSTHh MPUOOPETEHHbIE MTPAKTUYECKIE HABBIKK B MPO(PECCHOHAIBHOMN JesITeIbHOCTH
JUISL pellIeHUs KOHKPETHBIX 3a/iay; BIAJCTh: MOHMMAaHUEM IeJel M aJrOpUTMOB XHMHUUYECKOTO
aHaJIM3a, CIoco0aMu pelIeHUs] aHAIUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)/I0ro MeToa
aHajgn3a, OCHOBaAaMHU METPOJIOTMUECKOW OLEHKH PEe3yJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOTO
aHanu3a.

Braoemy:

MOHMMAaHUEM IeJe W aJIrOpUTMOB XUMHUYECKOIO aHaiHu3a, CIoco0aMu perieHUs
AQHAJTUTUYECKUX 3a/lay, OIICHKOM BO3MOXXHOCTEH KaXJOro METOJa aHaliu3a, OCHOBaMU
METPOJIOTMYECKOM OLIEHKU PEe3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHaIN3a.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Beenenue. Ilonstue 00 anHamutmyeckod xumun (AX) Kak O CHUCTEME 3HaHUH,
MO3BOJISIIOIIEH YCTAHOBUTH KaYECTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BellecTBa. 3agaun AX.
AHaTUTUYECKWA CUTHAJI KaK HOCHUTENIh KauyeCTBEHHOW M KOJWYECTBEHHOW HHGOpMAIu 00
o0bekTe ananuza. [loHsTHe 0 mpoboorOope M mpobdomoaroroBke. OCHOBHBIE TpeOOBaHMA,
OpeIbsABIsiEMble K METOAaM XHMHUYECKOTO aHajlu3a. YCIOBHS BBIIIOJHEHUS OIpPEIeICHUN.
AHanutrueckas (hopMa, aHATUTUYECKHE MPU3HAKUA. AHAMTHYECKHE KIAaCCU(PUKAIUN KaTHOHOB
Y aHHOHOB.

Cucrematnueckuii u JpoOHBIH aHamu3. CoOBpeMEHHBIE METONbI HISHTU(DUKAINN
3JIEMEHTOB U coeiMHeHUN. OpraHnveckie aHaJUTHUYECKUE PeareHThl B aHAIN3€ HEOPraHUIECKUX
BelecTB. PaBHOBeCHs B aHAJIMTUYECKUX T'OMOI€HHBIX M TeTepOreHHbIX cuctemax. OCHOBHBIE
TUTIBl PEakiuid, MpuMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILUIEKCOOOpa3oBaHue, ocaxaeHue). Onucannue paBHOBECHS aHATUTUICCKHIX
peakIuii ¢ MOMOIIBI0O KOHCTAHT PAaBHOBECHs. YUeT MOOOYHBIX PEaKIMil ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHME YCIOBHBIX KOHCTAHT pPaBHOBECHUS MJiA
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ONTUMU3ALMK AHATUTUYECKUX PEAKIUN U MPAKTUYECKUX YCIOBHM UX BbINONHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHWMHYECKOrO0 aHaiau3a. MeToapl KOJIMYECTBEHHOIO aHajiu3a.
TpeOoBaHus, TPEABSIBISIEMbIE K XHUMHYECKUM PEAKIHUSAM, HCIOJIB3YeMbIM B XHUMHUYECKOM
aHanu3e. OTanbl KOJMYECTBEHHOro aHanu3a. [loHsATHe O TrpaBUMETPUYECKOM aHaIU3e.
Teopernueckue OCHOBBI TUTPUMETPUYECKOro aHanusa. Ilpuembl TuTpoBanus. Pacuerel B
TUTpUMeTpHuH. ['paduueckoe oTodOpaxkeHue npouecca TUTpoBaHus. CKauoK TUTPOBAaHUSA, TOUKA
SKBUBAJICHTHOCTH, KOHEUHAasl TOYKa TUTpoBaHUs. [lepBuuHble U BTOpUYHBIE CTaHAAPTHL. MeTon
KHUCJIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. Ilpumepsl
onpezaeneHui. MeTonbl OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUA. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIN MOTEeHIMA. DaKTOphI, BIUAIONIME HA €r0 BeIWYuHy. Y paBHeHue HepHera.

epmanranatomerpus. Momomerpus. OntuMu3anus YCIOBHil ompeneneHus. Metox
KOMIUIEKCOHOMETpUYECKOro TUTpoBaHHsl. (OCOOEHHOCTH peakluidl KOMIUIEKCOOOpa30BaHuUs
(xemarooOpazoBanusi) woHOB MeTaimioB ¢ OJJITA. Bpibop ONTHMANBHBIX  YCIOBUI
KOMIJIEKCOHOMETPUYECKOTO  TUTPOBaHMA.  TUTpOBaHME 1O  METOAY  OCAXKICHUSA.
Mertpoiiornuueckasi OLEHKa pe3yJabTaTOB aHaiu3a. VHIUKAaTOpHbIE U HMHCTPYMEHTAJIbHBIC
CIoCcOoObl YCTAaHOBJICHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenue B (pu3uKo-XxMMHUYECKUE (MHCTPYMEHTAIBHBIE) METOIbl XUMUYECKOTO aHAN3a
(MMXA-®XMA). Knaccudukanus (u3NKO-XUMUYECKHX METOJOB aHAIM3a. AHaTUTHYCCKUN
curHan kak wuH(popmaruBHas QYHKIMS COCTaBa BemiecTBa. MeTOAbl KOJIHMYECTBEHHBIX
mmepenuii B DOXMA, wux XapakTepucTUKa. AHAJIUTUYECKUE U METPOJIOTUYECKHUE
XapaKTEPUCTUKU METOIUK ONPEICTICHUSI.

4. O0beM yueOHOM JUCHMIIJIMHBI

B 3aueTHBIX B akanem.
Buabi yueOHo# padoThl eIUHUIAX yacax
Oo0mast Tpy10eMKOCTh 4 144
AUCHHUILUIHHBI 110 Y4eOHOMY IUIAHY
AyIUTOPHBIE 3aHATHUS: 1,78 64
Jlexuuu (Jlek) 0,45 16
JlabopaTtopusie paboTs (JIP) 1,33 48
CamocrosiTesibHast pabora
(CP) 2,22 80
CaMocTOATENBHOE N3YUECHHE 2.2 20
pazzeNoB JUCIMUILINHBI
Buj uTOroBOro KOHTpOJISA: 3a4eT

B 3a4eTHbIX B actp. yacax
Buabi yueOHo# padoThl eIUHUIAX
O0umas Tpy10eMKOCTh 4 108
AUCHUILIHHBI 110 Y4eOHOMY IUIAHY
AyIUTOpPHBIE 3aHATHSL: 1,78 48,06
Jlexuuu (Jlek) 0,45 12,15
JlabopaTtopusie paboTs (JIP) 1,33 3591
CamocrosiTesibHast paboTa
(CP) 2,22 59,94
CaMocTOATEIBHOE N3YUECHHE 2.2 59.94
pazzenoB JUCIUILINHBI
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Buja utorosoro KOHTPOJIsA: 3a4€T

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«Mn:xenepnas rpaguxka» (b1.65.13)

1. Hegp AUCHMIUIMHBI - HAay4YUTh CTYJEHTOB BBIMOJHATH W YHUTATh YEPTEKU IIO
IIpaBWJIaM M YCJIOBHOCTSIM coriacHo ctanaaptam ECK/I.

2. B pe3yabrare u3yYeHUS AUCUMILIMHBI 00y4YamouIuiics 1O mporpamMmme
CIENHAINTETA T0JIKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

- cocoOHOCTHIO K 0000IICHUIO0, aHATH3Y, BOCIPUATUIO HHPOPMALIUH, TOCTAHOBKE LIEJIH
1 BbIOOpY myTel ee noctmwkenus (OK-4).

3Hamu:

- CIOCOOBI OTOOpaKEHMS TPOCTPAHCTBEHHBIX (POPM Ha TJIOCKOCTH;

- MPaBUJIa U YCIIOBHOCTH MPH BBIMOJHEHUHU YEPTEKEH;

- BUJIbI U3/1€TTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (JOPMBI U TIOBEPXHOCTH H3ACTUH.

Ymems:

- BBIIOJHATH W YUTATh YEPTEHKU TEXHUUECKUX M3JEIUA C Y4eTOM JEHCTBYIOLIUX
CTaH/IapTOB;

- BBIMOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKUX MTPOLIECCOB;

- HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHOM IpaduKu I U3TOTOBJICHUS YepPTEkKEH.

Braoemy:

- coco0amMu ¥ MprueMaMu U300paKEeHUsI PEIMETOB Ha TIIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe coaep:xaHue TUCUMIIJIMHBI:

Mooyns 1. H30enue u koHcmpykmopckue 00KyMeHmbl.

3HAKOMCTBO C BUJIAMM M3[I€JIMA U KOHCTPYKTOPCKUX JOKYMEHTOB, CXE€Mbl. ApMmarypa
TpyOOmnpoBOJa H3yueHHE pe3b0, Pe3bOOBBIX HM3/AETHA M BBHINOJHEHHE 3CKU30B M UYEpTEXel
JeTanei ¢ pe3pbOoH.

Mooyns 2. Coedunenue demaneti .

CrannmapTHbeie pe3pOOBBIe M3Aenus W coenuHeHus. CoelWHEHHWE naeTajned OoJTOM M
mnuibkod.  Pe3pOoBble  TpyOHble coenuHeHus. LlankoBble coenuHeHus. DraHieBbIe
coequHeHus. HepasbeMmHble coequHeHus AeTayiel . ['eoMeTpudeckrue XapakKTepUCTUKU (POPMBI 1
MIOBEPXHOCTHU U3JIEIIUN.

Mooynv 3.Yepmedicu coopounvlx eOunuy. dnemeHmol KOMIbIOMEPHOU epaguxi.

[IpaBuna BbIMOTHEHUS ¥ 0QOPMIICHHS COOPOUYHOTO uepTexa. JleTanmupoBaHue dyepTexeit
COOpPOYHBIX CAMHHMII. IIEMEHTHI KOMITBIOTEPHOU rpaduKu.

4. O0beM y4eOHOH TUCHHUILJINHBI:

Bunbr yue6HOM paboThI B 3ayerHBIX B akanem.
eMHHIIAX gacax
O0masi Tpya0oeMKOCTh IMCHUIUVIMHBI MO0 Y4eOHOMY 4 144
ILUIAHY
AyIMTOpHbIE 3aHATHS: 1,33 48
Jlexumnm (Jlek) 0,44 16
[Ipakruueckue 3anstus (113) 0,67 24
JlaGopaTtopust 0,22 8
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CamocrositenbHas padora (CP): 2,67 96
Bua koHTpOJIA: 3aUeT ¢ OLEeHKOM - -
Buabi yueOHo# padoThl B 3aueTHBIX B acrtp.
eIMHUIAX yacax
O0masi Tpya0oeMKOCTh IMCHUIUVIMHBI MO0 Y4eOHOMY 4 108
TUIAHY
AyIMTOpHBIC 3AHATHS: 1,33 35,91
Jlexumnm (Jlek) 0,44 11,88
[Ipaktuueckue 3anstus (113) 0,67 18,09
JlaGopaTtopust 0,22 5,94
CamocrositesabHas padora (CP): 2,67 72,09
Bua koHTpOJIA: 3aUeT ¢ OLEeHKOM - -

AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCUMUILINHBI
«Mexanuka» (b1.b.14)
1. Heab DMCHMIUIMHBI - HAYYUTh CTYACHTOB TBOPUYECKOMY MOJXOAY K BBIITOJHEHHUIO
WHXEHEPHBIX PAacdyeTOB Ha MPOYHOCTH, KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHH,
JieTanei v y3J10B MallluH U anmnapaTosB.

2. B pe3yabrare wu3ydYeHMs JUCHUIUVIMHBI OO0y4YawluMiics N0 mporpamme
CIeNNATUTETA JOJIAKEH:
001a0amb CIETYIOIUMU KOMIETSHITHSIMU:
- CIOCOOHOCTBIO HCIOJIb30BAaTh MaTeMaTHYeCKHUe, €CTECTBEHHOHAYUYHbIE U WH)KEHEPHBIC
3HaHUS IS peleHus 3a/1a4 cBoe nmpodeccnonanbHoi aestensHocta (OIIK-1).
3namo:
— OCHOBHBIC YpaBHEHHS M METOJbl PEUICHUs 3a7ad CONMPOTUBICHUS MAaTEpUaATIOB U
JIeTajieii MaIlluH;
— OCHOBHBIE METOJbl pPACUYETOB HAa MPOYHOCTh, KECTKOCTh M YCTOMUYMBOCTH
AJIEMEHTOB KOHCTPYKIIMII MAIlIMH U anmapaTos;
— OCHOBBI TEOpUM pacyeTa JeTajed U y3JI0B MallMH M anmnaparoB XUMHUYECKOU
TEXHOJIOTHH.
Ymemy:
— TMPOBOOUTH  pacyeTbl dBJEMEHTOB KOHCTPYKIMH Ha OCHOBE  METOJIOB
COMPOTHUBJICHUSI MATEPUAJIOB;
— PpaccuMTHIBaTh U KOHCTPYMPOBATH JETAU MAILIMH MO UCXOJHBIM JaHHBIM;
— TMPOW3BOAUTH PACYETHl 1O OCHOBHBIM KPHUTEPUSM pPabdOTOCTIOCOOHOCTH U
KOHCTPYHPOBaHUS JeTajeil MallIuH.
Braoemy:
— HaBBIKAMHU pacyeTa CONMPOTUBIICHUS MaTepHaIOB aHAIMTUYECKUMHU METOJAMH;
— HaBBIKaMH BBHIOOPA MaTEPHATIOB O KPUTEPUSIM IPOYHOCTH;
— pacyeTaMH THUIOBBIX JI€TaJIed MaIlMH, MOJIb3YSCh CIPABOYHOM JIUTEPATYPOl U
I'OCTammu.

3. Kparkoe conep:xkanue TUCIUILTAHBIL:
1. BBenenue
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Ponp mpenmera «l[Ipuknagnas MexaHuka» B (OPMHUPOBAHWM HHXKEHEPA XHUMHUKA-TEXHOJIOTA.
«[IpuknagHas MexaHuWKa» KaK OCHOBa Jid MOHUMaHUS paboThl, ycTpoWcTBa U Oe3omacHOU
IKCIUTyaTaIli 000PYyI0BaHUS XUMUYECKOTO MMPOU3BOJICTBA.
2. Moayas 1 «Onpenesienue peakuuii onop. PacrskeHue-coxxkaTruey.
Pazgen 1.1. Onpenenenuie peakiuii onop.
AOCONIOTHO TBEpAOE Teno. DieMeHThl cTaTUKU. OCHOBHbIE MOHATHSA. AKCHOMBI CTATHUKH.
VYpaBHuenus paBHoBecHsi. CBSI3U U UX PEAKIUU.
Pa3nen 1.2. PactsxeHune-cxartue.
OcCHOBHbIE JOMYLIEHUST ¥ TPHUHIMUIB COMNPOTHBJICHUS MarepuagoB. MeTon CeueHUui.
Hampsixenus, nepopmannu u nepememienus. 3akoH ['yka. IlocTpoeHme smiop BHYTPEHHHX
yCUIuM, HampsokeHMM u  nepeMemieHuid. CTaTHYEeCKM ONpPENENMMblE U CTaTHYECKU
HEomnpeaeauMble 3a1aun. JmarpaMmmbl pacTsyKeHUs I IIACTUYHBIX U XPYIKUX MaTepUATIOB U
UX XapakTepucTHKu. J[lomyckaemble HampspDKeHUs. YCIOBUE MPOYHOCTH MPU  PACTIKEHUU
(cxatun).
3. Moayas 2 «Kpy4yenune. U3rud».
Paznen 2.1. Kpyuenue.
3akon ['yka mpu caBure. BHyTpeHHue cuiioBble (akTopbl mpu KpydeHHH. HampspkeHus B
CTEP>KHSIX KPYIJIOrO CeYeHUs. Y CJI0BUE MIPOYHOCTH NPU KPYUYECHHH.
Pasgen 2.2. U3ruod.
['eomeTpuyeckre XapakTEPUCTUKU IUIOCKUX cedeHuid. [loHsTMEe YHCTOro M MOMepedyHoro
u3rn6oB. IlpaBuna TMMOCTpPOEHUS OMIOp TOMEPEUHBIX CHWJI W HM3THOAIONMX MOMEHTOB.
Onpeznenenne HOPMaJIbHBIX HANpsDKEHUW. YCJIOBHE MpOYHOCTH mpu u3rube. OmnpepeneHue
KacaTeJbHBIX HanpsHKeHUH. Panmonanbabie POpMBI ceueHui.
4. Moayab 3 «CJ10:KHO€ HATIPSKEHHOE COCTOSTHUE).
Paznen 3.1. CrioxxHO€ HanpsKEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUSA W THIOTE3bl MPOYHOCTH. lIOHATHE HANps)KEHHOTO
cocTosiHUs. [ TaBHBIE TUIOMAAKM M TJaBHble HampspkeHus. OO0oOmieHHblid 3akoH ['yka.
Ha3nauenne runore3 mnpodHocTH. [lOHsATHE 5SKBHBAJICHTHBIX HAINPSOHKEHUNW UM KPUTEPHUEB
IIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE  COCYIbl XMMHYECKHUX MpOM3BOACTB. OrmpeaeneHne HampsHKEeHUH 1O
O0esamoMeHTHON Teopuu. OCHOBHBIC jgomnymieHus. BwiBox ypaBHenus Jlammaca. Pacder
TOHKOCTEHHBIX 000JI0YeK Mo YypaBHeHHIO Jlamjmaca W 1O CTaHAAPTH30BAaHHOW METOJHUKE.
VYcnoBue NpoYHOCTH.
Pa3nen 3.3. Pacyer cxxarbIX cTep)KHEN HA YCTOWYUBOCTb.
Y CTONYMBOCTE 2I€MEHTOB KOHCTPYKIUi. [ToHATHE KpUTHYECKOM CHilbl B KO3 dUIHeHTa 3amaca
npouHocTd. Pacuer kpuTHueckoil cuibel mo Diinepy. Ilpenensl npuMeHUMOCTH (HOPMYIIbI
Ditnepa. [IpakTudeckuii crocod pacyera Ha YyCTOMUYHUBOCTbD.
5. Moayas 4 «/leTanu Mamun».
Pa3nen 4.1. CoenuHeHue nerajey Malivi.
Knaccupukanus neraneii MamuH ¥ anmaparoB XHMHYECKUX TPOHU3BOJACTB. Pe3b0oBbIC
coenuHeHus. Pacuer OONTOBBIX COEIMHEHUI MpU TOMEPEUYHBIX W MPOAOJIBHBIX Harpy3Kax.
[[Inonounsle coenuHenus. Ha3HaueHne W BUIbI WINOHOK. PacueT MIOHOK HAa Cpe3 U CMSATHE.
Bunbr cBapku. O6macte mpuMeHeHus. Buabl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HAXJIECTOYHBIX IIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COCTUHEHUS.
Baner, ux knaccudukanus u HazHaueHue. Ocu. [IpoeKkTHpPOBOYHBIE pacdeThl BaJlOB U OCEH.
IMommunmuaukn CKOJIBKEHUSI. Marepuaibl BKJIQJBIIIIEH. TTogmmmnHuku KauyeHus.
[IpyHOMNIMATIBHOE  YCTPOWCTBO M OCHOBHBIE TI€OMETpPUYECKHE pa3Mmepbl. JlOCTOMHCTBA,
HEJOCTaTKU W O0OJacTH NPUMEHEHUS MOAIIUIHUKOB KayeHHs U CKoybxkeHus. [IpuBomHbIe
mydTel. Hasznauenne. Knaccuduxamms my¢dt mo mpuHUuNy IEHCTBHS M XapakTepy paOOTHI.
[Topsimok mog6opa MyGpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.
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Pa3nen 4.3. Mexanndeckue nepeaauu.

3y6uaTteie mepemaun. OKpyKkHOEe U paguanbHoe ycwnus. Pemykropel. OmpeneneHue u
knaccudukanus. [IpuMepsl cxem peayKTopoB.
4. O0beM yueOHO# JUCHMIIJIMHBI
Bcero 2 cemecTp 3 cemecTp
Buael yuedHoit padoTnl 3a4. e,/ 3a4. en./ 3a4. en./
aK.yac aK.yac aK.yac
OO0mas Tpy10eMKOCTh JUCHUILINHBI 10 5/180 272 3/108
y4eOHOMY IIaHy
AyIuTOpHBIE 3aHITHS: 2,223/80 0,888/32 1,333/48
Jlexuumu (JI) 0,889/32 0,444/16 0,444/16
[Tpaxtuueckue 3ausatus (113) 0,889/32 0,444/16 0,444/16
JlaGopatopusbie padots (JIad) 0,445/16 - 0,445/16
CamocrositesbHas padora (CP) 2,78/100 1,11/40 1,67/60
Buj xonTpos: 3aqer 3aver ¢
IK3aMeH/3a4eT OLICHKOM
Bcero 2 cemecTp 3 cemecTp
Buib1 yuedHoH padoTh 3a4. e./ 3a4. en./ 3a4. e/
acTp.uac acTp.uac acTp.uac
O0masi TpPya0eMKOCTh IWCHUIIMHBI 10|
T 5/135 2/54 3/81
AyIUTOPHBIE 3aHITHS: 2,22 /59,94 0,89 /24,03 | 1,33/4835,09
Jlexunn (JI) 0,89/24,03 | 044/11,88 | 0,44/11,88
[IpakTunueckue 3ansatus (I113) 0,89 /24,03 0,44 /11,88 0,44 /11,88
JlaGopaTopubie paboTs (J1ab) 0,44 /11,88 - 0,44 /11,88
CamocrosiTesqbHas padora (CP) 2,78 /75,06 1,11/29,97 1,67 / 45,09
Bua koHTpoOJA: 3auer 3auer ¢
K3aMeH/3a4eT OLICHKOM
AHHOTAIUSA
padoyeil mporpaMMbl I CHUATIIIHHbI
«JIEKTPOTeXHMKA M NPOMbILLICHHAs dJIeKTponnka» (b1.b.15)
1. Hear  aucuMmauHbl:  QopMHpOBaHWE Yy  OOYYArOIIUXCS  KOMIIETCHIIUH,
o0ecreunBarOIUX TEOPETUYECKYI0 U MPAKTUYECKYI0 MOJTIOTOBKY BBIMTYCKHHKA, YMEIOLIETO

BBIOMPATh M SKCIUTYaTHPOBATH AIIEKTPOTEXHUUECKUE M 3JIEKTPOHHBIE YCTPOHCTBA, BIIAJCIOIIETO

HaBBIKaMU HUCIIOJIb30BaHUA

COBPCMCHHBIX

nH(}OPMAITMOHHBIX

TEXHOJIOTHUH

TSt

aBTOMAaTU3UPOBAHHOI'O MOJEIMPOBAHUS U pacUYETa DJICKTPUUECKUX U HJIEKTPOHHBIX LICTICH.

2. B pe3yabrare 0CBOCHUA
CHEIHATUTETA TOKEeH:
001a0amsb CIETYIONTUMU KOMITETCHIIHSIMU:

AUCHUITJIUHBI

o0yuyamouuiicsi 1Mo mnporpamme

- CIIOCOOHOCTBHIO HCIIOJIH30BATh MAaTCMaTUUICCKUC, CCTCCTBCHHOAYYHBIC W MHIKXCHCPHLIC

3HAHMS I pelIeHus 3a/1a4 cBoei npodeccronanbHoi aestenbroctr (OIK-1).

3namo:
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- OCHOBHBIE IOHATHUS, ONIPEAETICHMSI U 3aKOHBI JIEKTPUUECKUX LIETIEH;

- METOJbl MOJEIUPOBAHUS, aHadu3a M pacyéra Lened IMOCTOSIHHONO M MEPEMEHHOTO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHHUI;

- YCTpPOMCTBO ¥ TMPUHUUIBI pabOThl DIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOTO
o0opynoBaHusi, TpaHC(HOPMATOPOB, FIEKTPUUECKUX MALIHH, HCTOYHUKOB ITUTAHUS.

Ymems:

- TNPUMEHATh TEXHOJOTMM  MOJEIMPOBAHMS, aHAINW3a, pacuéTa M OKCIUTyaTaluu
INEKTPUUYECKUX CETEeH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYAOBaHUS U SJIEKTPOHHBIX MTPUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUUECKOE M DJIEKTPOHHOE O0OpYJOBAaHWE Ui pEIleHUs 3ajad
MIPOEKTUPOBAHUS U pPeATN3AMU XUMHUKO-TEXHOJIOTMYECKUX IIPOLECCOB U TPOU3BOICTB.

Braoemy:

- METOJIaMU MOJENMPOBAHUS U pacy€Ta 3JIEKTPUUECKHUX U AIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOH pabOTHl C AIIEKTPUUYECKOW ammapaTypod M 3JIEKTPOHHBIMH
YCTPOMCTBAMHU.

3. Kparkoe comepxkanue 11 CHUNIHHBI
Beenenue. Ilpenver, OCHOBHBIE TOHATHS, METOAOJOTUS DJIEKTPOTEXHUKH M DJIEKTPOHUKH.
KpaTkue ncropuueckue cBefieHus. 3aa4yll U MECTO Kypca B MOJTOTOBKE OakallaBpa TEXHUKU U
TEXHOJIOTHH.
Mopayas 1. DnekTpuyecKkue nemnu
1.1. Ocnogenble onpedeneHus, ONUCAHUA NAPAMEMPOE U MeMO008 pacyéma
INEeKMPUUeCKux yeneil.

OcHOBHbIE TOHATHS M OOO3HAUYEHUS DJICKTPUUECKUX BEJIMYMH U  3SJIEMEHTOB
aNeKTpuueckux 1emnei. OCHOBBI  3nekTpoOe3onacHOCTH. (OCHOBHBIE MOHATUS — TEOPHHU
37eKTpudecKux 1eneid. OCHOBHBIE MPUHLHUIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKU. MeTo bl
MOJCJIMPOBAHUs, aHAJIN3a U PACUY€Ta JIMHENUHBIX dJIEKTPUYECKUX LEIel TOCTOSTHHOTO TOKA.

1.2. dnekmpuuecKkue usmepeHus u npuoopel.

MeToapl M3MEpeHUsl AIIEKTPUYECKUX BEIUYMH: IpPSIMbIE UM KOCBEHHBIE. AHAJIOTOBBIE
AIEKTPOU3MEPUTENbHBIE U IIU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPONHCTBO, MPUHIUN JAEHCTBUS,
oOmacth mpuMeHeHHs. VI3MepeHHe OSIEKTPUYECKUX  BEJIMYMH: TOKOB,  HAIPSDKEHHH,
CONPOTHUBIIEHNI, MOIIIHOCTH U YHEPTHUU.

1.3. Amnanu3z u pacuém nuneiinplx yeneit nepemeHnH020 moka.

CriocoObl mpescTaBieHHs] (B BHJE BPEMEHHBIX IUarpaMM, BEKTOPOB, KOMILJIEKCHBIX
yrcea) M MapaMeTpsl (aMIUIMTy[a, 4YacToTa, HaydaimbHas (aza) CHHYCOMIAIBHBIX (QYHKIIUIL.
MrHoBeHHOe, cpeaHee W JACHCTBYIOIIEE 3HAYEHUS MEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(manpsoxerust 1 DJ1C). AKTUBHOE, PEaKTUBHOE U MOJIHOE CONPOTHUBIECHUS BETBU. MOIHOCTH B
nensax nepeMeHHoro toka. Koaddurnument momaoct (cos(/ 1)) m €ro TEXHUKO-3KOHOMHUYECKOE
3HayeHue. [IpumeHenune anreOpbl KOMIUIEKCHBIX YHCEIT B AJIEKTPOTeXHUKE. KOMIUIEKCHBINH MeTOx
pacuéra JIMHEHHBIX LENel MepEeMEHHOTO ToKa. balaHC MOITHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sIBIEHUS B 3JEKTPUYECKHUX LENsaX. Pe3oHaHC HampsyKEeHWM M TOKOB. AHAIN3 U
pacuér Tpexda3HbIX Ienel MepeMeHHOro ToKa. ABTOMAaTU3UPOBAaHHOE MOJETUPOBAHUE U PACUET
AIIEKTPUUYECKHX M 3JEKTPOHHBIX (makeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayab 2. DJIeKTPOMATHUTHBIE YCTPOCTBA U YJIEKTPUYECKHE MAIIMHbI

2.1. Tpancdopmaropsl.

Ha3znauenne u oOnacTth mTpuMeHEHHs TpaHCcPopMaTopoB. YCTPOMCTBO M TPHUHITUI
neiictBusi  ogHo(asHoro TpaHchopmaTopa. AHAIM3  AIEKTPOMATHUTHBIX IIPOLIECCOB B
TpaHcopmarope, cxema 3amemieHusa. Ilorepu osHeprum B TpaHchopmaTope. BremHue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE€ MAILIMHBI.

YCTpOWCTBO ¥ NPUHIMI  JeHCTBUS  Tpex(azHOTO  ACHHXPOHHOI'O  JIBUTATEIS.
Mexannyeckue U pabouue XapaKTepUCTHUKU. DHepreTndeckue auarpammbl. [1yck acCHHXpPOHHBIX
JIBUTATENIe C KOPOTKO3aMKHYTBIM M (a3HbIM poTOpoM. PeBepcupoBaHue M peryaupoBaHHE
YacCTOTHI BpallCHUS.
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Mopayb 3. OCHOBBI 3JICKTPOHUKH

3.1. DuieMeHTHas 0a3a COBPEMEHHbIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKHU. YCIIOBHBIE O0O3HAUCHMS, MPUHIMII JCHCTBHS, XapaKTEPUCTUKU HU
Ha3HA4YCHHE IOJYNPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPHUCTOPOB. HHTErpaibHbIe
MHUKPOCXEMBI, UX Ha3HauUCHUE, KIacCU(UKAIIHS U MAPKUPOBKA.

3.2. HUCTOYHMKHM BTOPMYHOIO 3JJIEKTPONUTAHUS W YCHJIHMTEIH 3IJIEKTPHUUYECKHX
CHTHAJIOB.

[TonynpoBOIHUKOBBIE BBHIMPSAMUTENH: KiIacCU(PUKAIMA, OCHOBHBIE IMapaMeTphl, CXEMbl U
OPHUHIUAT Pa0OThl BBIMPSAMUTENS. JnekTpudeckue (unbTpbl. Knaccudukanuss U OCHOBHBIC
XapakTepuCTUKu ycunutenei. OOpaTHbIE CBSI3M B omnepanMoHHBIX ycuwautemsix (OY), ux
BIUSHUE HA MapaMmeTphbl U XapaKTepUCTHKU ycunuTens. OCHOBHBIE TUIBI YCHIIMTENEH Ha 0ase
oYv.

4. O0beM y4eOHOM JUCHUILINHBI

. IV cemectp
Buas1 yuebuoii padoret B 3au. en. B akanewm. yac.
Oomasn TPYA0EMKOCTh 4 144
AUCHUILIMHBI 0 Y4eOHOMY IUIAHY
KonTakTHas padora: 1,33 48
Jlexumm (Jlek) 0,44 16
JlaGopatopusie padotsl (JIP) 0,89 32
CamocrosiTesbHast pabdora
(CP): 1,67 60
KonTtponbsHbIe paboTh 0,56 20
Pedepar 0,56 20
W3ydyeHue pa3nesnoB AUCIUTIINHBI 0,56 20
Buag  uTOroBoro - KOHTpoOJIS: 1 36
9K3aMeH
Buabi yueOHo# padoThl B sat. oL v ceMec];[; oTp. wac,
Oomasn TPYA0EMKOCTh 4 108
AUCHUILIMHBI 0 Y4eOHOMY IUIAHY
KonrakTHas pa6ora: 1,33 35,91
Jlexuuu (Jlek) 0,44 11,88
JlabopaTtopusie paboTs (JIP) 0,89 24,03
CamocrosiTesbHast pabdora
(CP): 1,67 45,09
KonTtponbHbIe paboThI 0,56 15,12
Pedepar 0,56 15,12
M3ydenue pa3nesoB TUCUUILIAHbI 0,56 15,12
Buag  uTOoroBoro - KOHTpoOJIS: 1 27
HK3aMeH

AHHOTanugA padoyeil NPOrpaMmbl IUCUUNIMHBI
«be3onacHocTh xku3HenAesiTeabHocTH» (b1.5.16)

1. Heap aucuMmIdHbl - GOpMHUpPOBaHUE MPODHECCUOHATBLHON KYIbTYpPhl O€30MaCHOCTH,
mon KOTOpOﬁ IIOHUMACTCA TOTOBHOCTh H CHOCOGHOCTB JJMHHOCTH  HCIIOJIB30BaTh B
poeCCHOHAIBHON JCSITEIIBHOCTA PHOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHHIH U HABBIKOB
st obecnieueHuss Oe3omacHocT B cdepe mnpodeccHoHANBHON JesSTEIBHOCTH, XapaKTepa
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MBIIUICHUSI W [EHHOCTHBIX  OpHEHTAllMd, TpH KOTOPBIX  BOMPOCHl  0€30MacHOCTH
paccMaTpuBalOTCs B KaueCTBE MPUOPUTETA.

OCHOBHBIMU 3aJJa9aMU JUCIHUILTAHBI SBISIOTCS:

* mpuoOpeTeHue MOHUMAaHMs MPOOJIEM YCTOMYMBOTO Pa3BUTHUS M PHUCKOB, CBA3AHHBIX C
JeATETbHOCTBIO YEIOBEKA;

* OBJIAJICHHE MPHUEMaM{ pPalMOHAIM3ALNN KU3HEAEATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha
CHID)KCHHSI aHTPOIIOTCHHOTO BO3JICHCTBUS HA MPHPOAHYIO Cpeay U obecriedeHne 0e30MacHOCTH
JIMYHOCTHU U OOILECTBA;

* (hopMupoBaHue:

- KyJIbTYpbl 0€30MaCHOCTH, 3KOJOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHUPOBAHHOTO MBILIUICHHUS,
pU KOTOPOM BOIIPOCHI 0€30MACHOCTH M COXPAaHEHUS OKPYKAIOIIEH Cpebl pacCMaTPUBAIOTCS B
KayeCcTBE BaXKHEUIINX MPUOPUTETOB KUIHEACITEILHOCTH YEJIOBEKA;
- KyJIbTYpbl mpodeccuoHanabHONl 0€30MacHOCTH, CIIOCOOHOCTEH Uil HIACHTU(UIMKAIMN
OIACHOCTH U OIICHUBAaHUs PUCKOB B cepe cBoell mpodeccHoHanbHON AeSITETbHOCTH;
- TOTOBHOCTH TPUMEHEHHsS MNPO(HEeCCHOHANBHBIX 3HAHUM JJIi MHHUMH3AIMH HETaTUBHBIX
9KOJIOTHYECKUX MOCIEACTBHUM, oOecrieueHUs O€30MacHOCTH W YIy4ylIeHHs] YCJIOBUH Tpyna B
cdepe cBoeilt mpodecCHoHaTbHON ASSITELHOCTH;

- CIIOCOOHOCTEH K OIIEHKE BKJIaJa CBOCH MPEIMETHOW 00JIACTH B PEIICHUE YKOJOTUUECKHUX
npo6ieM u npobiaeM 6e30MacHOCTH.

N3ydenue kypca 6€30MacHOCTH JKU3HENEATEIBHOCTH MPHU MOATOTOBKE CIIEHUAINCTOB IO
TEXHUYECKUM HAIMPaABICHHUSM TOJITOTOBKM M CIEUUATBHOCTSM HAIMpPaBICHO Ha MPUOOpETeHHE
caenyromux komnerennuit OK- 9, 13.

2. B pesyabTraTre OCBOECHHMS [MCUMIUIMHBI O0y4awuuiicd Mo mporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOIUMA KOMIETCHIIHSIMU:

- CIIOCOOHOCTHIO  HCIONIb30BaThb HOPMATHMBHBIE TPaBOBblE aKThl B CBOEH
npoheCcCHOHANLHON JIEATeTbHOCTH, CIIOCOOHOCTBI0O M TOTOBHOCTHIO K COONIOJCHUIO TMpaB U
obsi3anHOCTEl TpaxkaanuHa (OK-9);

- TOHUMaHueM pOJIM  OXpPaHbl  OKpYXKalomlel cpeapl W PalMOHAIBHOTO
MIPUPOIOTIONB30BAHUS U IS pa3BUTHS U coxpaHeHus nuBmim3auu (OK-13).

3Hamu:

- OCHOBHBIE TEXHOC(EPHbIE ONACHOCTH, UX CBOICTBA U XapaKTEPUCTHUKH;

- XapakTep BO3ICHCTBHUS BPEAHBIX M OMACHBIX (PAKTOPOB HA YEIOBEKA W TMPHUPOIHYIO
Cpely, METOAbl 3allUThl OT HHUX MPUMEHUTENBbHO K cdepe cBoeil mnpodeccuoHaaIbHON
JeATEeTbHOCTH.

Ymemu:

- UAECHTU(UIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHMS YEIOBEKa;

- OIEHMBAThb PHUCK MX peaju3allid, BBIOMPATh METOIbl 3alIUThl OT ONACHOCTEH
NPUMEHHUTEIHHO K cepe cBoeil MpodeCCHOHATBHOW AEATeIbHOCTH U CIIOCOOBI OOecTieueHus
KOM(DOPTHBIX YCIOBH KU3HEIEATEIbHOCTH.

Braoemy:

- 3aKOHOJATENbHBIMM UM TPABOBBIMU aKTaMU B 00JacTH O€30IMacHOCTH M OXpaHbl
OKpy’Kalolie cpenbl, TpeOOBaHUSIMH K O€30IMacHOCTH TEXHUYECKHUX PErJIaMEHTOB B cdepe
npodecCuOHaNBHOM e TeIbHOCTH;

- croco0amMu ¥ TEXHOJOTUSIMU 3aIIUTHI B UPE3BBIYAMHBIX CUTYAIIUSX;

- IOHATUITHO-TEPMHUHOJIOTUYECKUM aMnapaToM B 00JacTH 0€30MacHOCTH;

- HaBBIKAaMU paIMOHATN3ANU TPOPECCHOHATBHON JAEATEIbHOCTH C IENbI0 00eCTIeueHUS
0€30MacCHOCTH U 3aIUThI OKPYKAIOIIEH CPEIbI.

3. Kparkoe comepxkanue 11 CHUNIIHHBI

1. Beenenue B GesomacHOCTh. OCHOBHBIE TOHSTHS W OIpeieiieHus. be3omacHOCTh U
YCTOWYHBOE Pa3BUTHE.

2. YUenosek u TexHochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.
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CoBpeMeHHOE COCTOsTHHE TeXHOC]EpHl M TeXHOCPEepHOH O€30MacCHOCTH.

3. UnenTtudukanus u Bo3JeHCTBIE Ha YeIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOHTaHMS.

Knaccudukanuss HeraTuBHBIX (PAKTOpPOB Cpeabl OOWUTAaHUS dYeIOBEeKa. XHMHYECKUE
HeraTuBHbIE (akTOphl (BpenHbIC BemlecTBa). MeXaHHYECKHE M aKyCTHYEeCKHe KOIeOaHus,
BUOpalysg W IIyM. OJIEKTPOMArHUTHBIE W3My4eHUs M moss. VoHM3Upylonye H3JIydeHue.
Onekrpuueckuii Tok. OmacHble MexaHndeckue GakTopsl. [Iporiecchl TOpeHUs U MOKAPOB3PHIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaaoB. CTaTUYECKOE FIEKTPUUYECTBO.

4. 3ammTa 4eIoBeKa U cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOJTHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXOXKICHUSI.

OCHOBHBIE TIPUHITUTIBI 3AITUTHL. 3alUTa OT XUMUYECKUX U OMOJOTHYECKUX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JAEHCTBHA W (usnueckux mnosei. ObecrieueHue
0€30MacHOCTH  CHUCTEM, paboTalomMX TOJ JaBlieHueM. be30macHOCTh IKCIUTyaTaluu
TpyOOIIPOBOJOB B XMMHUYECKON MPOMBIIIIEHHOCTH. bezonacHasi sKcIuTyaTanusi KOMIIPECCOPOB.
AHanu3 U OlleHUBAaHNE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. Ob6ecnieyeHre KOMGOPTHBIX YCIOBUM TSI )KU3HH U JICSITEIBHOCTH denoBeka. [loHsTue
KOM(DOPTHBIX WM ONTHMAIBHBIX YCIOBUH. MukpokiuMar momeniennid. OcBenieHne U CBeToBast
cpelia B IOMEIICHHUH.

6. [Icuxo(hr3noI0rnIecKre u YPrOHOMUIECKIE OCHOBBI OE30MTACHOCTH.

[Tcuxuyeckue mMporecchl, CBOMCTBA U COCTOSIHUSI, BIMSIONTNE Ha Oe30macHOCTh. Buabl u
YCIIOBUS TPYAOBOH EATEIHLHOCTH. JPrOHOMUYECKIE OCHOBBI O€30MMaCHOCTH.

7. Upe3BbIUailHbIE CUTYallMd U METO/IbI 3aIIUTHI B YCIOBUSX UX pPeaM3allHy.

O6ume ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 00bEKTaX.

Panmnanmonnbie aBapuu. I[lpuOopel  paguanmoHHOW, XUMHUYECKOW pa3BeIKHd |
JO3UMETPUYECKOTO KOHTPOJIsA. Upe3BbIYallHbIE CHUTyalli BOCHHOTO BpEMEHH. 3allluTa
HAacelleHWsI B YPE3BBIYAMHBIX CHUTyalUAX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
HYKOHOMHUKH B UPE3BbIUAHHBIX CUTYAIUIX.

8. YmpasieHue 6€301MacCHOCTHIO KU3HEICATCILHOCTH.

3akoHOJATEeNbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABJICHUS 0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocTbio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHHuEe 0€30MacCHOCTHIO.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bun yueGHOM paboThI B 3aueTHbIX B akanewm.
€AMHULIAX yacax
O0mast Tpy10eMKOCTh JUCUMILIHHbI 4 144
AyIMTOpPHBIE 3aHATHS: 1,33 48
Jlexnn 0,89 32
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTesibHast padoTa 1,67 60
[TonroToBka K KOHTPOJBHBIM paboTaMm 1,11 40
[ToaroroBka K J1abopaTopHBIM paboTam 0,56 20
Bua uToroBoro KOHTpOJIfA: IK3aMeH 1,0 36
Bun yaeOHo# paboTh B 3auetHbIX B actp. gacax
eIMHUIIAX
O0mast Tpy10eMKOCTh JUCUUILIHHbBI 4 108
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AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexun 0,89 24
JlaGopaTopHbie pabOThI 0,44 12
CamocrosiTesibHast paboTa 1,67 45
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
[ToxroroBka k 1abopaTopHBIM paboTam 0,56 15
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27
AHHOTAIUSA

padoueil nporpaMmMe TUCHHUILIHHBI
«IIponecchl m annapatbl XuMu4eckoii Texnonorun» (b1.6.17)

1. Henp OMCHUIUIMHBI- BMECT€ C KypcaMu oOOIIed XUMHYECKOW TEXHOJIOTHH,
XUMHUYECKHX MPOILECCOB U PEaKTOPOB U Jp. CBs3aTh OOIICHAYYHYIO U OOILIEMH)KEHEPHYIO
MOATOTOBKY XMMHKOB-TEXHOJIOTOB HAa OCHOBE M3YYEHHSI OCHOB THMIPABIMYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIECCOB XHWMHUYECKOW TEXHOJIOTUH, YTO HEOOXOAMMO IpH IOJrOTOBKE
CIIELMAMCTOB MO  JAaHHOMY  HAmpaBJCHUIO  JJI1  HAY4YHO-UCCJIEJOBATENbCKOM U
IIPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM IESTEIIBHOCTH.

2. B pe3yabTrare H3y4YeHUs] IUCHMILIMHBI OOyvYyawlnuiics M0 MNporpamMmme
CIeIHAJIUTETA T0JIKEH:

081a0emsb CIACIYIOIMINMHA KOMITETEHITUSIMU:

- CHOCOOHOCTBIO MCIIOJIb30BaTh MaTeMaTHUECKUEe, €CTECTBEHHOHAYYHbIE U WHKEHEPHBIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocTr (OITK-1);

- CcOcOOHOCThIO MPO(ECCHOHATBFHO MCIONb30BaTh COBPEMEHHOE TEXHOJIOTHMYECKOe U
AHAIUTUYECKOE O0OpYyIOBAaHUE, CMOCOOHOCTHIO K TPOBEICHUIO HAYYHOTO HCCICIOBAHUS U
aHaJM3y MOJYYCHHBIX IIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

3Hamu:

- OCHOBBI TEOpPHM IIE€peHOCa HUMIyJbCca, TeIJla U MacChl; MPUHLIMMBI (PU3UIECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHHUS >KUIKOCTEH; OCHOBBI TEOpUU
TEIUIoNepelad; OCHOBBI TEOPUHM MAaCCOINEpPEayu B CHCTEMax CO CBOOOJHOM M HEMOJBUKHOU
rpaHuiieil pasgena (as3; TUMOBBIE MPOLECCHI XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
arnmapaTsl U METO/bI UX pacyeTa;

- METoAbl TOCTPOCHHUS HSMIMUPUUECKUX U TEOPETHUYECKUX MOJENe XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

-- OCHOBHBI€ IIPUHIIMITBI OPTraHU3alH IPOLECCOB XUMUYECKON TEXHOJIOTUH.

Ymemns:

- ONpEeNEeNsATh XapaKTep NBMXKEHHUS JKUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOIECCOB TEIUIO- M MacCOMNepelayr; PAaCCUMTHIBATH MMapaMeTphl M BHIOMpaTh ammapaTtypy s
KOHKPETHOI'O0 TEXHOJIOTMYECKOTO MPOLECCa;

- pacCcuuTHIBaTh OCHOBHBIE XapAKTEPUCTHUKUA XHWMHKO- TEXHOJOTHYECKOTo Ipoliecca,
BBIOMpATh PAllMOHAIBHYIO CXEMY.

Braoemy:

-METOJIaMHA TEXHOJIOTMYECKUX PACYETOB OTAEIBHBIX Y3JIOB M JETalIe XMMHYECKOro
00opyIoBaHus;

- METOJaMH OMpeJeNieHHus  PallMOHAIbHBIX TEXHOJIOTUYECKUX PEXKUMOB pPabOTHI
o0opymoBaHusl.
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- METOJIaMH aHalli3a W pacyera MPOIECCOB B MPOMBINUICHHBIX amapaTax, BhIOOpa MX
KOHCTPYKIIUH, OIIPeIeTICHHS] TEXHOJOTUYECKHUX MoKa3aTesnei paboThl anmnaparos.
3. Kparkoe conepxkanue TUCHUTLITAHBI

Monayas 1. 'mapoaunaMudeckue npouecchbl U annaparbl XUMHYECKON TEXHOJIOTUM.
OcHOBBI TeopuU sBIEHUH MepeHoca. OOIme 3aKOHOMEPHOCTH THIPOIUHAMUKY, TETUIOTIepeIadn
u wmacconepenaun. Kuakoctd u rasbl. ['mwapoamHamuka. TedeHume B Tpybax W KaHajax.
[Tomo6HOE mpeoOpazoBanue ypaBHeHus: HaBbe-CTokca. be3pazMepHbie mepeMeHHbBIE - KPUTEPUU
TUApoaMHAMUYeCKoTo momoous  (Ditnmepa, PeliHonmpaca, @Ppyna, TOMOXPOHHOCTH), UX
dbuznyecKkuil CMBICT; TapaMeTpuueckue Kpurepun. KpurepwanbHOE YpaBHEHHE BHKCHUS
BSI3KOU KHAKOCTH. Bb1OOp ckopocTeid moTokoB. [lepemenienue KuaKocTeld U ra30B ¢ MOMOIIBIO
MaIlIUH, TOBBIIIAIONINX JaBICHUE.

Monayasb 2. TensioBbie mpouecchl U annapaTbl XUMUYeCKO TEXHOJIOTMH.

OCHOBHBIE TEIUIOBBIE MPOLIECCHI B XUMHUYECKOW TexHomoruu. JuddepeHunansHoe
ypaBHEHHE TiepeHoca »HHepruu B (opme TerioThl. KOHBEKTHUBHBIM MNEPEHOC TEIIOTHI.
PaguanTtHbIi TeronepeHoc. Teruonepenaya B TOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monayas 3. IIpoueccsl U annmapatbl pa3jieJieHUs1 TOMOTeHHbIX cucTteM. (OCHOBHbBIE
MaccooOMeHHbIe MPoIecChl).

OcHOBBI MaccoOOMEHHBIX mporieccoB. Juddepenimanbaoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepenaya. MarepuaibHbIil OaaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS mporiecca. Pacyer MacCOOOMEHHBIX NMPOLIECCOB M alMapaTroB AJsi CHUCTEM C
OJIHMM PAaCTIPEEIISIEMbIM KOMIIOHEHTOM.

Pacyer mnomepeuHoro cedeHus (IMaMeTpa) KOJOHHBI; MPEAEIbHO JOMyCcTUMas U
OKOHOMHUYECKH OMNTUMAallbHAs CKOPOCTH CIUIOMHON (a3pl. (OCHOBBI pacdera BBICOTHI
MacCOOOMEHHBIX anmaparoB C HENPEpPBIBHBIM M CTyNEHYaThiM KOHTakToM ¢a3. Oobuiue
NPHUHIIUAIIEL  YCTPOMCTBA W KJIaccH(UKAIUS ammapaToB i MacCOOOMEHHBIX MPOIECCOB B
cucreMax «ra3(map)-KuakocTb». OCOOEHHOCTH KOHCTPYKIIMA abcopOepoB. OCHOBBI pacyera u
anmnapaThl ISl AUCTUILISALNH.

Monayab 4. OcHoBHBbIE THApPpOMexaHuuyeckue mnpoueccohl. Ilpomeccsl U anmapartbl
pa3aesieHus reTeporeHHbIX CUCTEM.

Pa3nenenuie ®UAKMX U Ta30BBIX T'€TEPOr€HHBIX CHUCTEM B IOJIE CHJI TSDKECTH. TedeHue
yepe3 HEMOJIBIXKHBIE 3E€PHUCThIE U TCEBIOOKMKEHHbIE cliou. DUIbTPOBaHUE CYCIECH3UN U
OUYHMCTKA ra30B OT MbUIeH Ha QUIbTPaX.

4. O0beM yueOHOH THCUUILTHHBI

Bcero Cemectp 5 Cemectp 6
Bz yaeOroi padoter 3au. Axk.. 3au. Axk.. 3au. AK..
el Jac. el Jac. el Jac.
Dpirgx TPYAOEMKOCTE | 11 | 396 5 180 6 216
AUCHMITAHBI
B ToM uncie Ha 00yueHue 9 324 4 144 5 180
AyJAUTOpPHBbIE 3AHATHS: 4,44 160 1,78 64 2,67 96
Jlexuuun 1,78 64 0,89 32 0,89 32
[IpakTrueckue 3aHsATHS 1,78 64 0,89 32 0,89 32
JlaGopaTopHbie pabOTHI 0,89 32 - - 0,89 32
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CamocTrosiTesqibHasi padora: 4,56 164 2,22 80 2,33 84
PacuerHo-rpaduueckue padboTh 1,39 50 0,83 30 0,56 20
[lonrotoBka K  KOHTPOJBbHBIM L1 40 0.83 30 0.56 20
paboram
[TogrotoBka k  1a00OpaTOPHBIM 1.39 50 i i 0.56 20
paboram
Jlpyrue BHIBI CaMOCTOSITENBHOMN 0.67 24 0.56 20 0.56 20
JeSTeIbHOCTH
IToaroroBka u caaua dK3aMeHa 2 72 1 36 1 36
Bua uToroBoro KOHTpoJIs: DK3aMeH DK3aMeH
Bcero Cemectp 5 Cemectp 6
Bun yueOHOIT pabOTHI
7 P 3au. | Actp. | 3au. | Actp. | 3au. Actp
en. gac. el. yac. en. gac.
i TPYAOGMKOCTE | 1 | 297 | 5 | 135 | 6 162
AUCIHUITHHBI
B ToMm uncie Ha oOydyeHue 9 243 4 108 5 135
AyIMTOpPHbIE 3aHATHS: 4,44 120 1,78 | 48,06 | 2,67 72,09
Jlexumn 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
[IpakTrueckue 3aHATH 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
JlaGopaTopHbie pabOTHI 0,89 | 24,03 - 0,89 24,03

CamocTosiTesibHas padora: 4,56 123 2,22 | 59,94 | 2733 62,91
Pacuerno-rpaguicckue 139 | 37,53 | 083 | 2241 | 0,56 | 15,12

paboThI

TonroToska K KOHTPOTBHEIM | 4 11 | 5997 | 083 | 2241 | 056 | 15.12
paboram

[ToaroToBka K J1abOpaTOpPHBIM 139 | 37.53 i i 0.56 15.12
paboram

Hpyrue BUJIBI

CaMOCTOSI TEIIbHOM 0,67 | 18,09 | 0,56 | 15,12 | 0,56 15,12
ACATCIIbHOCTHU

ITonroroska Hu craya ) 54 1 27 1 27
HK3aMEHa

Bua uToroBoro KOHTpoJIA: DK3aMeH DK3aMeH

AHHoOTanus padoyeil mporpaMmme AU CHUIINHBI
«O01mas xummuuyeckasi TEXHOJIOTUsD)
(b1.5.18)

1. llenp MUCHMIUIMHBL: TOJIyYE€HHE 3HAHWKA OO0 OCHOBHBIX IMPHHIMIAX OPTraHU3aIHH,
CTPYKType, QYHKIIMOHAILHOM COCTaBE U KOMIIOHEHTAaX XMMHYECKOTO MPOU3BOJCTBA, METOJaxX
orleHKH 3(P(GEeKTUBHOCTH €ro (yHKIIMOHWPOBaHMS, aHanu3e M cuHTe3e X1C, o0 sHepro- u
pecypcocOeperaronmx, O€30TXOAHBIX Y  MAaJTOOTXOAHBIX TEXHOJOTHSX Ha MpUMEpax
COBPEMEHHBIX XUMUYECKUX MTPOU3BOJICTB.

2. B pe3yabtrare uU3y4YeHHs JUCHUILUIAHBI O0ydawuIuiicss N0 mNporpamme
CIeNHATUTETA T0JIKEH:

061a0emdb CIeyIOIUMH KOMIETCHIUSIMU:
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- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHIKCHEPHBIC
3HAHMS I PEIIeHUs 3a71a4 cBoel npodeccuonanbHoi nesrenbHocty (OITK-1);

- CIOCOOHOCTBIO K pEIIEHUI0 MPOo(eCcCCHOHANBHBIX IPOU3BOJCTBEHHBIX — 3ajad,
BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTMYECKHMX HOPMATHBOB PAacXOJI0BaHUs
CBIPBSI, ~ MaTepHalioOB W  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHHUE  KOHTPOIS
texHoyiornueckoro nporecca (I1K-2).

3Hamu:

- OCHOBHBIE€ NMPUHIUIIBI OPraHU3aLUU XUMHUYECKOTO MMPOU3BOJICTBA, €r0 HepapXUUecKOn

CTPYKTYpHI,

- METOJIbI OIeHKH 3 (HEKTUBHOCTHU TIPOU3BOJICTBA;

- o0mme 3aKOHOMEPHOCTH XUMHUYECKHX IPOILECCOB; OCHOBHBIE XHMHYECKHE

MIPOU3BOJICTBA.

Ymemn:

- paccuuThIBaTh OCHOBHBIE XapAaKTEPUCTUKH XUMUYECKOTO MPOLIecca;

- BBIOMPATh PAIMOHAIBHYIO CXEMY IMPOU3BOACTBA 3a/IaHHOTO MPOIYKTA;

- OLICHUBATh TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA.

Braoemy:

- MeTOJIaMHU aHau3a YPPEeKTUBHOCTH PAOOTHl XMMHUYECKUX TIPOU3BOJICTB.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Moayns 1. BBenenne. XumMudeckoe npom3BOJCTRO.

XuMuyeckasi TEXHONOTHsI Kak Hayka. [loHsTne o XxmmmueckoMm mpousBoictse. OOrmiue
byHKIMA (MHOTO(YHKIIMOHAIBHOCTh) XUMHUYECKOTO TPOM3BoACcTBa. OO0IIas TEeXHOJIOTHYecKas
CTPYKTYpa XMMHUYECKOr0 Mpou3BojAcTBa. OCHOBHBIE OMEpallMd B XMMUYECKOM IMPOU3BOJICTBE.
OcHOBHbBIE TEXHOJIOTMYECKHE KOMMIOHEHThl. KauecTBeHHBbIE M KOJIWYECTBEHHbIE IOKa3aTeNn
3 PEKTUBHOCTH XUMHUYECKOro Mpou3BojacTBa. Kitaccudukamms ceippsi. Bropudnoe croipbe
(oTXO0ABl MPOM3BOACTBA U OTXOAbI MOTpeOineHus). Boga kak cblpbe U BCIIOMOTATENbHBIN
KOMIIOHEHT XHWMMYECKOro Npou3BojAcTBa. [IpombliliuieHHass BOAOMOAroTroBka. OpraHuzanus
B0O10000pOTa HA XUMHUYECKOM MPEINPUITHH. DHEPrO€MKOCTh XHMHUYECKOTO IMPOU3BOJCTBA.
OcCHOBHbBIE BHJBl JHEPreTHUYECKUX pecypcoB. llepBuUuHbBIE M BTOPUYHBIE SHEPrETHUYECKUE
pecypcel.  HMepapxuueckas opraHu3anusi MpOIECCOB B XUMHYECKOM  IPOU3BOJICTBE.
MeTo10I0TUYECKHE OCHOBBI XUMUYECKOM TEXHOJIIOTUY KaK HAYKH: CHCTEMHBIN aHAIIU3 CIIOKHBIX
CXEM U B3aMMOJECHCTBUH UX DJIEMEHTOB.

Moayas 2. XumMHYeCKOe TMPOW3BOACTBO: XMMHKO-TEXHOJOTHYeCKasi cucreMa
(XTC).

Crpykrypa XTC. CoctaB XTC: snemeHThl, CBsi3H, nmojacucteMmbl. DneMeHThl XTC, ux
kinaccuukamnms. MHOTOQYHKITMOHATBHBIC JIEMEHTHI. TeXHOJoTuYecKre CBsI3H AneMeHToB X TC
(motokm). Omucanue XTC. Onucarensubie u rpadguaeckue moaenu X TC. CUCTeMHBIN MOaXo K
ux BeIOOpY mipu cuHTe3e u aHanmuze XTC. CpoiictBa XTC kak cucremsl. [losBnenne B XTC
HOBBIX KAYECTBEHHBIX CBOICTB, HE XapaKTEPHBIX ISl OTACIBHBIX JJIEMEHTOB.

Monayasb 3. Anaau3 u cunre3 XTC.

[Monstre m 3amaum aHanmmza XTC. MarepuanbHbIi B TEIUIOBOHM Oamanchl. MeToauka
COCTAaBJICHHS W pacueTa MaTepuajdbHBIX M TeIUIoBbIX OamaHcoB XTC u ee moacucTeMm.
BanancoBble ypaBHeHUs B cxeMax ¢ perukiaoM. @opmbl mpenacTaBieHus OallaHCOB (TaONHUIIBI,
aUarpaMMmbl W ZIp.). MarepuanbHbeli  OanmaHC Il MEXaHMYECKHX, MAacCCOOOMEHHBIX H
PEaKIMOHHBIX IEMEHTOB U TojcucTeM. OO00IIEHHBIE CTEXHOMETPUIECKUE COOTHOIICHUS U UX
Pa3HOBUAHOCTH JIsl TOJCUCTEM. ODHTAIBITMHHBIA, SHEPreTHUYECKUU (IO TOJIHOW SHEPrUH) M
skcepretuuecknii  Oamancel u  KIIJ[. Dxcepretmdeckwii aHanw3 Kak METOJ OLEHKHU
3¢ (HeKTUBHOCTH UCIOJIB30BaHUS MOTEHIIMAJA ChIPbsl U HEPTUU. TeXHOAIKOHOMUYECKHUM aHalu3
XTC. Omnpenenenre ocHOBHbIX moka3zarenedd s¢pdexkrnBHocTn XTC. UyBCTBUTEIBHOCTH K
OTKJIOHCHHMSIM  YCIIOBHM JKCIUIyaTalldd M HapylIeHUSIM pexuma, HalaexkHocth XTC,
0e30MmacHOCTh MPOU3BOACTBA. [IpoOIEeMBI ITycKa M OCTAHOBKH arperaros.
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[Monstre u 3amaun cuuTe3a (moctpoenus) XTC. OcHoBHbIe dTanbl pazpabotku XTC.
Ponp maTeMaTHM4ecKUX M 3BPUCTHYECKUX METOAOB. OCHOBHBIE KoOHUENuuu cuHTte3a XTC.
Cunre3 ogHOpoAHBIX TojacucTeM. OCHOBBI MOCTPOCHHS ONTHUMAIBHOM CTPYKTYpPBI MOICUCTEM
TEII000MEHHUKOB, pa3/IeJIeHHsI CII0KHOM CMecH, peakTOPOB.

Moayas 4. [IpoMbllVIeHHbIE XUMHYECKHE MPOU3BOACTBA.

[Toctpoenne XTC KOHKPETHBIX MPOU3BOJCTB M OpraHU3alUs MPOLIECCOB B XMMUYECKUX
peakropax. [lepcrieKTHBHBIC HATIPABIICHUS B CO3AHUU OE30TXOIHOTO TIPOU3BOACTBA.

4. O0beM yueOHOM JUCHMIIJIMHBI

. B 3aueTHEIX B akamewm.

Buabl yueOHo# padoThI

eMHHIIAX gacax
O01mas Tpy10eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
Konrakthas pa6ora (KP): 1,78 64
Jlexmum (JIek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,44 16
Jlabopartopusie 3ansTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 2,22 80
Buja xkoHTpOJISi: SK3aMeH 1 36
Buabl yueoHoii padoThl B satetibix B actp.

eAMHUIIAX qJacax
O0mas Tpy10eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY IIAHY 5 135
KonTakTHas padora (KP): 1,78 48,06
Jlexuun (Jlek) 0,89 24,03
[Tpaktuueckue 3ansatus (113) 0,44 11,88
JlaGopaTopusie 3ansartus (J1ad) 0,44 11,88
CamocrositesbHas padora (CP): 2,22 59,94
Bua KoHTpOJIsA: 3K3aMeH 1 27

AHHoOTanus padoyeil mporpaMmme 1M CHUIINHBI
«Cucremsbl ynpaBJjieHHs] XMMHKO-TeXHOJIOTHYecKUMHU npoueccamm» (b1. b.19)

1. Heab TMCUMIJIMHBI: JaTh 0Aa30BbIC 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS XUMHUKO-
texHosiornaeckumu nporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHUE aHann3a cBoMcTB XTI
KaK 0OBbEKTOB YIPABICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUYECKUX CPEJCTB YIPABICHUS.

2. B pe3yabrare wuU3yYeHUS JUCUHMILIMHBI OOy4YalIMiicsli MO MNporpamMmme
CTIENMATUTETA JOJIAKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

2.1 OGmeKyIbTypHBIE:

— CIIOCOOHOCTBIO TPEJCTAaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LIEJIOCTHOM
CHUCTEMBbl €CTECTBEHHOHAyYHBIX W MaTEMaTHUYECKHX 3HAHUN, OPUEHTHUPOBATHCS B LEHHOCTSIX
ObITHS, KU3HU, KyIbTypbl (OK-1);

— MOHMMAaHHEM  pOJIM  OXpaHbl  OKpYXKalolled  cpeapl W PalUOHAIBHOTO
MIPUPOIOTIONB30BAHMS U IS pa3BUTHS U coxpaHeHus ruBmwin3armu (OK-13)

2.2 TIpoeccronanbHbIe:

- CIIOCOOHOCTBIO ~ OCYHIECTBIISITH  TEXHOJIOTMYECKUH TPOIECC B COOTBETCTBHUH C
pEerfiaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JII M3MEPEHHsI OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB chIpbs U nmpoaykiuu (ITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh METOJbI OIEHKH PHUCKAa WU pa3pabaTbiBaTh MEPHI IO
obecrieueHnI0 0€30MacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJIOTHN OOpaiieHusi ¢ 00beKTaMu
npodeccuonanbaoi aestenbHOocTH (ITK-11);

- CIOCOOHOCTBIO K TMPOBEIEHUIO MATEHTHBIX HCCIEAOBAHUN C IENbI0 OOECIeUeHUs
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NATEHTHOM YUCTOTHI HOBBIX NMPOeKTHBIX pemenuit (I1K-19).

3namo:

OCHOBHBIE ITOHATHUS TEOPUH YIPABIIECHUS; CTATUYECKUE U JTUHAMUYECKHUE XapaKTEPUCTUKU
00BEKTOB yrpaBieHUs, ocHOBHbIE BUAbI CAY u 3akoHbl perynupoBanus; TunoBeie CAY B
XUMHUYECKON MPOMBIIUIEHHOCTH; METOABl U CPEACTBA U3MEPEHMSI OCHOBHBIX TEXHOJOTMYECKUX
napametrpoB; ycronuuBocTh CAY; OCHOBHbIE TOHATHS O HeauHeWHbIX CAY, penerHbIx
CHUCTEMax, JIOTUYECKHX aIroOpuTMax YIPaBICHUS, AJANTUBHBIX U ONTUMAJbHBIX CHCTEMax
YIpaBJICHUS.

Ymemy:

ONpeeNATh OCHOBHBIE CTAaTUYECKHE W JUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB
yIIpaBJICHUs; BBIOMPATh PALIMOHATIBHYIO CUCTEMY PEryJIMpPOBAaHU TEXHOJIOTHYECKOTO MPOLECCa;
orleHuBaTh ycToMYMBOCTH CAY; BBHIOMpAaTh KOHKPETHBIC THIBI MPUOOPOB MJIsi TUArHOCTHKH
XTII.

Braoemy:

METOJIJaMU TEOPUH aBTOMATUYECKOTO PEryJIMpOBaHUS, OPraHU3alMM M pacuéTa CUCTEM
ONTUMAIBHOTO YIPAaBICHUS MPOLECCAMM XHMHYECKOM TEXHOJIOTMM TEIUIOHOCUTENIEH U
PaAMOAKOJIOT MU IIEPHBIX SHEPIrETUUECKUX YCTAaHOBOK.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI

Mooyne 1. Ocrnognble nouamus ynpasieHus XuMuKO-mexHo102UYeCKUMU NPOYeccamu.

3Ha4YeHHE aBTOMATHYECKOTO YNPABICHUS IS PA3BUTUS XUMUYECKON IPOMBIIUIEHHOCTH.
OCOOCHHOCTH ~ YNpaBICHUS XUMHYECKUM MPEONPUATHEM UM XMUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TexXHUKO-3KOHOMHYECKHM 3(P¢deKkT BHEAPEHHs aBTOMATH3UPOBAHHBIX CHCTEM
ynpaBineHus. Ponp cucreM ympaBieHus B 0Oeclie4eHUH O€30MacCHOCTH  XUMHYECKOTO
IIPOU3BOJICTBA U OXPaHbI OKpYKarolei cpeabl. OCHOBHbIE TEPMUHBI U onpeaeneHus. HMepapxus
ynpaBineHusi. OCHOBHblE MPHHUMIBI yrpasieHus. Knaccudukanms cucreM ynpaBieHUS
®ynkiuonanbHas ctpyktypa CAY. IlokazaTenu kadyecTBa ynpaBJiCHHS.

Mooyne 2. Ocrogbl meopuu asmomMamuyecko2o ynpasieHus.

Marematuueckue monenu CAY. lunamuueckue xapakrepuctuku CAY. Ucnonb3oBanue
ONepallMOHHOTO ucuuciaeHus s aHanu3za CAY. Tunosbsle n1uHaMU4ecKue 3BeHbs. BpemeHHbIe
U YaCTOTHBIE XapaKTEePUCTUKH. OKBUBAJCHTHbIE MpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHEHHBIX CAY ¢ oOpaTtHO# cBs3pio. Kimaccudukaiyss 1 OCHOBHBIE CBOICTBa
00BEKTOB YyIpaBieHHUs. MeTonabl OIpeaeseHus] CBOMCTB OOBEKTOB ympasiieHUs. OCHOBHbIE
3aKOHBI pEryaupoBaHus. PeryisiTopbl Ha OCHOBE CKYCCTBEHHBIX HEHPOHHBIX cereil. Lludposbie
U pobacTHble CHUCTeMBbl yrpaBieHHs. BpiOop 3akoHa peryjaupoBaHUS U OMNpeeNeHue
ONTUMAJIBHBIX MAPAMETPOB HACTPOMKHU IPOMBILUIEHHBIX PETYIATOPOB.

Mooyne 3. H3mepeHue mexHONOSUHECKUX NAPAMEMPO8 XUMUKO-MEXHOI0SULECKO20
npoyecca.

l'ocynapcTBeHHast cucTteMa NPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATH3AllHH.
OcHOBHBIE TEpMHMHBI M oOIpeaenacHuss Merpojgoruun. Metoasl u3Mepenuil. Cpencrtsa
U3MEPUTEIIBHOM TEXHHWKH, MX CTaTHYeCKHMe W JuWHaMHu4yeckue cBoicTBa. [lorpemHoctu
u3Mepenuii. CriocoObl nepenaun uHpopmamu Ha paccrostHue. OpraHu3anus TUCTaHIIMOHHON
nuarHoctukn  XTII. M3mepeHue OCHOBHBIX TEXHOJOTMYECKUX IMapaMeTpOB: JaBJICHUS,
TEMIIEPATYPHI, PACX0/a U KOJMYECTBA, YPOBHS KUJIKOCTU M CBIIYYHX MaTE€pHalIOB, COCTaBa U
($U3UKO-XMMHYECKHUX CBOWCTB BEILIECTB.

Mooyne 4. OcHosbl npoekmupoeanuss asmomMamudeckux cucmem YRpasieHus XUMUKo-
MEeXHOI02UYeCKUMU NPOYECCAMU.

Ocob6ennoctu  ympasnenust XTII. PerymupoBanue OCHOBHBIX TEXHOJOTHYECKHX
MapaMeTpoB: pacxoja, AaBleHHs, TeMmieparypsl, ypoBHsA, pH. Texuuueckue cpencrtBa CAY.
OcCHOBHbBIE Pa3HOBUAHOCTH YIPABJSIOMIMX YCTPONCTB. THINBI, XapaKTEPUCTHUKU U pacuér
HCIIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOUIUX opraHoB. OdopMieHne NPOeKTHOrO 3a/1aHus
Ha aBTOMATH3aLMI0 TEXHOJOTWYECKOro Tpoiecca. BbpiOOp TOYeK H3MEpeHHus, KOHTPOJ,
YOPABISIEMBIX TAPaMETPOB MW YHPABIAOIIMX Bo3aeucTBUM. CTaHIapTel W YCJIOBHBIE

44



obOo3HaueHus s TexHoiorudeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xumudeckoi
npombinuieHHOCTH. [Ipumepbr ACY TII B xuMuueckoil TpoOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJIbBI
no kypcy. CoBpeMennblie TeHaeHuu B pazputuu CY XTII.

4. O0bEM yueOHOM JUCHMIIJIMHBI

. B 3auerHbIx B akanmem.
Bun yueGHOM paboThI
€AMHULIAX qJacax
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 3 108
B Tom umnciie Ha 00y4ueHue 3 108
AyIMTOpHBIC 3AHATHS: 1,33 48
Jlexum 0,89 32
IIpakTrueckue 3aHATU - -
Jlaboparopubie paboThI 0,44 16
CamocrosiTesibHast padora: 1,67 60
PacuerHo-rpaduueckue padboTb - -
IToaroroBka K KOHTPOJIBLHBIM paboTam 0,56 20
[TonroroBka K 1a00paTOpHBIM paboTam 0,56 20
Jpyrue Buabpl CaMOCTOSITEILHON IEATEIIbHOCTH 0,56 20
IToaroroBka u craya sK3ameHa - -
Buja uToroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOI - -
B yueGHof paGoTh! B 3auetHbIx B actp.
eIMHUIIAX gacax
O01mast Tpy10eMKOCTb JUCUMIIIIMHBI 3 81
B ToMm uncie Ha oOy4yeHue 3 81
AyAUTOpPHBIE 3aHATHS: 1,33 35,91
Jlexun 0,89 24,03
IIpakTrueckue 3aHATU - -
Jlaboparopubie paboThI 0,44 11,88
CamocrosiTesbHast padoTa: 1,67 45,09
Pacuerno-rpaduueckne paboTsl - -
[TonroToBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[Toarororka K J1abopaTopHBIM paboTam 0,56 15,12
Jpyrue Buabpl caMOCTOSITEILHON IEATEIIbHOCTH 0,56 15,12
IToaroroBka u craya sK3amMeHa - -
Bua uToroBoro KOHTpoJis: 3a4er ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«OcHoBblI sinepHoii pusnku u no3umerpun» (b1.5.20)

1. Hear aucoMIUIMHBI — c)OPMHUPOBATH y CTYIACHTOB OOIIME NPEICTABICHUS O
CBOMCTBaxX aTOMHOTO fAJIpa U MOHU3UPYIOLIUX HU3Iy4EHUH, 1aTh OCHOBHBIE CBEJICHHUS O 3aKOHAX,
YVIOPABJISIIOUIUX CIIOHTAHHBIMU  PaJIMOAKTUBHBIMU IPEBPAIICHUSAMU, SIICPHBIMU pPEAKIUSAMU, a
TaK)Ke MPOIECCAMH, MPOUCXOIAIIMMH IMPHU MPOXOKIECHUN HOHU3HUPYIOIIETO W3Iy4eHUs saep
yepe3 BEUIECTBO.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYaKOIIMICS MO MNporpamMmme
CIENHAINTETA T0JIKEeH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

OO1IeKyIbTYpHBIE:
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- CIIOCOOEH MPEJCTaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE LEJIOCTHOM CHCTEMBI
€CTECTBEHHOHAYYHBIX M MaTeMaThu4eckux 3Hanuii (OK-1);

- CIOCOOEH K 00OOIIEHUI0, aHaTU3y, BOCHPHUATHIO MH()OPMAIUH, TOCTAHOBKE IEIU U
BBIOOpY myTel ee noctmwkenus (OK-4);

- IOHUMAET POJIb OXPaHbl OKPYKAIOILIEH Cpebl U PAllMOHAIBHOTO TPUPOIOTIOIb30BAHUS
JUTSL pa3BUTHS U coxpanenus muBuim3amnuu (OK-13).

Oo6menpodeccuoHanbHbIEC:

- crnoco0eH HCIOJIb30BaTh MaTeMaTHYeCKHe, €CTECTBEHHOHAayYHble U WH)KEHEpHBIE
3HAHMS IS PEeIIeHUs 3a1a4 cBoei mpodeccronanbHou aestensHoctr (OIIK-1);

- crnoco0eH npodeccHoHAIbHO UCMOJIb30BaTh COBPEMEHHOE TEXHOJOTHYECKOe U
aHAJTUTHYECKOE 000pYAOBaHHUE, CIIOCOOCH K MPOBEACHUIO HAYYHOTO HCCIICOBAHUS U aHAIHU3Y
MOJIYYCHHBIX TIPH €ro TipoBeneHun pe3ynbTaToB (OIIK-2).

[IpodeccuonanpHble:

- croco0eH MPUHUMAaTh KOHKPETHOE TEXHUYECKOE PEIICHHE C YYEeTOM OXpaHbl TPyna,
paauanoHHON 6e30MacHOCTH U OXpaHbl OKpyxaromeit cpensl (I11K-4);

- c1oco0eH MPOBOAUTH PAAMOMETPUUYECKUE U JOSUMETPUUECKIE U3MEPEHUS U KOPPEKTHO
o0OpabatbIBaTh SKcniepuMeHTaIbHbIe JaHHbie ([TK-6);

- CIIOCOOEH OLIEHHMBATH MOJYYaeMyIO J03y 3a CUET BHEIIHETO U BHYTPEHHETO O0Iy4eHUs
(I1K-7);

- TOTOB MHCINOJB30BaTh JEWUCTBYIOIIME HOPMATHBHBIE JOKYMEHTHI B o0nactu
paauanoHHoOu U saaepHoii 6e3onacHocTH (ITK-8).

3namo:

- CTpOGHHE AaTOMHOTO s7pa, KIacCHU(UKALMIO 3IEMEHTAPHbIX YaCTHUI], OCHOBHBIC
CBOICTBA fAJIep U TEOPHUIO UX YCTOWYNBOCTH;

- 3aKOH paJMOAaKTHBHOIO paclaaa, paauoaKTHBHBIE CEMECTBA, METOJBl pacyera
AKTHBHOCTH B CEMENCTBax, 0COOCHHOCTH alib(pa- 1 OeTa-pacrajia u UCIyCKaHUs TaMMa-KBaHTOB;

- OCHOBHBIC S/IEPHBIC PEaKLMU HAa HEHTpOHAX, 3apsHKCHHBIX YAaCTHUIIAX W ramMma-
KBaHTAaX;

- TIPOLIECCHI JICNCHUS SAep M KOHCTPYKIMIO SIIEPHOTO pPEakTopa, METOIbl YIpaBICHHS
AEPHBIM PEAKTOPOM, HIpolLEeccChl 00pa3oBaHUS MPOJAYKTOB [EJIEHHS U TPaHCYPaHOBBIX
HIIEMEHTOB,;

- TIPOIECCHl B3aMMOACUCTBUS TSDKEIBIX 3apsDKEHHBIX YacTHIl U 3JIEKTPOHOB C
BEIIECTBOM, HOHHU3AIMOHHBIE M PaJAMALMOHHBIE TOTEPU HHEPIUHU, B3aUMOICHCTBHE TraMma-
KBAHTOB C BEIIECTBOM;

- METOABl PETUCTpPAlMM M3IY4YEeHUI, OCHOBHbBIC THIIBI JETEKTOPOB U HX
XapaKTepUCTUKHU, METObI JO3UMETPUH allb(a-, 0eTa- U raMMa-u3IyueHus;

- IPUHLIUIIBI U OCHOBHBIE HOPMBI PaJMALIMOHHON O€30MaCHOCTH.

Ymems:

- pemath OOBIKHOBEHHBIE NU(DdepeHIInanbHble YPaBHEHUSI U CUCTEMbl OOBIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHEHUN MPUMEHHUTENIBHO K MpoleccaM pPaguoaKTHUBHOIO pachaaa u
SIIEPHBIX PEaKLUi;

- TpUMEHATh  MaTeMaTHMYecKWe  METOAbl  TpPU  PEIIeHUH  THUIOBBIX
po(heCcCHOHANBHBIX 3a]1a4;

- HCIMONB30BaTh (PU3MUECKHE 3aKOHBI MPU aHaM3€ W PELIEHUH MpoOieM
po(hecCHOHANLHOU e TEIIbHOCTH,

- MPOBOJUTH PACUYEThl U3MEHEHHUS AKTUBHOCTH PAJHOHYKIHIIOB CO BpPEMEHEM,
AKTUBHOCTH MPOJYKTOB SIIEPHBIX peakluii, mpoodera anabda- 1 OeTa-4acTuy;

- OLIEHUBATh JI030BYIO HArpy3Ky B Pa3IMUHbIX YCIOBUSIX;

- TPOBECTH CTAaTUCTHYECKYI0O 0OpabOTKYy pe3yinbTaToB  aHAJIMTUYECKUX
ONpeAeICHUN.

Braoemy:
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- METOAAMM TIIPOBEAEHHUS pAAUOMETPUUYECKUX M JIO3UMETPUUECKHUX W3MEPEHHH U
HaBBIKAMH KOPPEKTHOU 00pabOTKH UX pe3yIbTaTOB.

3. Kparkoe comepxkanue Q1 CHUNIIHHBI

Beeoenue. Tlpenmer simepnoit ¢usuku. Kpartkume wucropuueckue cBeneHus. 3aladyd |
MECTO Kypca B IOJATOTOBKE CIIEIHUAIUCTa B 00JACTH XHMHYECKOH TEXHOJIOTUH MaTepHajoB
COBPEMEHHOM YHEPIETUKH.

Mooyns 1. Aoepnas ¢usuxa

1.1. CtaTuueckue CBOMCTBAa aTOMHOTO sipa

HcTopust OTKpBITHSL aTOMHOIO sipa. 3apsj sapa U aTOMHbBI HoMep. Macca saapa u
MaccoBoe uucio. M3orombl. OTkpbiTHE HEWTpoHA. [IpOoTOHHO-HEWTpOHHAsA Teopusa. Pasmepsl
anpa. PaccrosHue u sHeprus B SACpHOM (QU3MKE. DHEPrusi CB3U s1pa. SIAepHbIC CUIIBL.
[IpoTonHo-HeWTpoHHas nuarpamma. Kanenbnas mozaens sapa. @opmyna Baiiizekkepa. Y poBHU
SHEPIUU HYKJIOHA B IIEHTpalbHOM nose. CnuH-opOuTanbHoe B3auMojeiicteue. OqHOYaCTHYHAS
Mozaenb oboiouek (OMO). Oueprus cummerpurn B OMO. CnwH M YETHOCTh OCHOBHBIX
cocrossHuit sanep B OMO. D¢ddexr cnapuBanus. MarHUTHbIE MOMEHTHI s7iep. DICKTPUUECKUN
KBaJIpYIOJIbHBIN MOMEHT. PaBHOBecHBIE (hOpPMBI 1 BO30YXK/IEHHbBIE COCTOSIHUS siiep. BHyTpeHHs s
CTPYKTypa HYKIIOHOB, KBapKH. OIIeMEHTapHble W (yHIaMEHTalIbHbIE YaCTHUIBL. JIETOHBI
UYeTsipe BUJa CUIOBBIX B3aUMOJCHCTBUM U CTAHAAPTHAS MOJEIb.

1.2 PagunoakTuBHBINA pacnaj

CylHOCTh $SIBJICHUSI PAaJUOAKTUBHOCTH. (OCHOBHOM 3aKOH pPaJMOAKTUBHOTO pachaja.
AxtuBHOCTb. CTaTUCTHMYECKUM XapakTep paAvoakTUBHOro pacnajna. CroxHbI pacnaf.
[locnenoBarenbHble W NapajUleNbHBIE PAJMOAKTHBHBIE NpEBpalleHUs. PaaunoakTuBHBIE
cemelicTBa. Pagnonykiunel B npupose. AnepHas reoxpononorus. [IpoxoxaeHue anbha-uyacTuil
yepe3 MOTEHIUAIBHBIN Oaphep M CKOpOCTh anbda-pacmana. IIpasuno [eiirepa-Herrona. Tpu
Buja Oera-pacnana. Cnaboe B3aumozeiictsue u teopust @epmu. Criektp 6era-yactuu. [IpaBuio
CapmxenTta. PaspemeHHble W 3ampelieHHble Oera-mepexoapl. [ aMMa-usiydeHwe saep.
Knaccudukanus ¢oronoB. KackagHoe wucmyckaHue TraMMma-KBaHTOB. SlnepHas HW30MEpHs.
BryTpennsis koHBepcusi ramma-kBaHToB. Dddext Méccbayspa. CrioHTaHHOE IECHHE SEp.
Mexanusm nenenusi. CioHTaHHO Jensiiuecs: u3omepbl. CBOMCTBA OCKOIKOB A€JIEHUsS. ATOMHO-
MOJIEKYJIIPHBIE MOCIEACTBUS PAJUOAKTUBHOIO pacnajia.

1.3. SAnepHsble peakuu

Omnpenenenve u KiacCU(pUKaLUs SAEPHBIX peakuil. 3aKOHbI COXPAHEHUsS MPHU SIEPHBIX
peakuusax. CeueHne U BbIXOA siAepHON peakuuu. VickyccTBeHHas! painoakTUBHOCTb. [lonydenue
PaIUOHYKIIMJIOB B SIIEPHBIX pPEaKUMAX. YPAaBHEHHE AKTUBALUM TOHKOW MUIIEHU. MeXaHU3MBbI
SJIEPHBIX pEaKkIMid: COCTaBHOE SAPO M HpsMble mpouecchl. DYHKIUU BO30YXKIACHUS.
Knaccudukammst neiitpoHoB. OCHOBHBIC BHIBI SICPHBIX peaknuii Ha HeWTpoHax. CeueHue
00pa30BaHMs COCTABHOTO s/ipa B HEpe30HAHCHOW obnactu Pe3oHancHble MakcuMyMbl. CedueHne
B pe3oHaHCHOW oOmactu u Gopmynsl bpelita—Burnepa. SlmepHbie peakiuu Ha MPOTOHAX W
anb(a-yactunax. Peakumm AEWTPOHOB Kak MpHUMeEp MPSAMBIX TpoleccoB. Peakmuu mox
JNEUCTBUEM  TSDKEIBIX  HMOHOB. TepmosiiepHble  peakimuu. IIpobGnema  ympaBiseMoro
TEPMOSIACPHOrO CUHTE3a. [IepCreKTUBBI UCIIONIB30BAaHUA TEPMOsAIEPHOU 3Hepruu. McrouyHuku
SHEpPruu 3Be3]] U HykJeocuHte3 Bo Bcenennoil. Kocmuueckue nyun. @oTosAepHBIE pEaKIUU.
T'opstune atombl. pdexr Cunmmnapaa—Yanmepca.

1.4. S nepHbiil peakTop. Y CKOpUTEIbHAS TEXHUKA

Jlenenue mnox JEHCTBUEM HEHUTPOHOB: HCTOPHUSL OTKPBITHS. OHEprusi aKTUBALUH.
Pacnpenenenune sHeprum neneHud. LlenHas peakuusi neneHust anep. 3aMmeqJICHUE HEHUTPOHOB.
I'eTeporeHHsbli AIEpHBIM PEAKTOpP HA TEIUIOBBIX HEUTpPOHAX. YIIPABJICHHE LENHON pEaKLUeH.
Ponp 3amazgeiBatonux HelTpoHOB HakoruieHwe mnpoaykToB neneHus. OOnMydeHHOE sACpHOE
TorBo. OCHOBHBIE THIBI peakTopoB. IlepcrnekTHBBl pa3BUTHSA SOEPHON DHEPIETHUKH.
Yckoputenu 3apsDKEHHBIX YacTHIl M OOIIMEe TPUHLUIBI MX PadOThl. DJIEKTPOCTAaTHUECKUN
reHeparop. JIuHenHsli yckoputenb. LlukinoTpoH [lpyrue THUIBI YCKOpUTENEH. Y CKOPUTEIH
AJICKTPOHOB KaK UCTOYHUKH (POTOHOB BHICOKUX dHEPruil. ICTOUHUKM HEUTPOHOB.
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Monyinb 2. OCHOBBI JO3UMETPUN

2.1. B3aumopaencTBre HOHU3UPYIOIIETO U3TyYEHUS C BEIIECTBOM

B3anmoaeicTBre TSKENBIX 3apsDKEHHBIX  4acTUL € BewlecTBoM. MoHuszauus wu
BO30YyXKJeHHE aTOMOB U Mouiekyl. Kiaccuueckass Teopusi MOHU3ALMOHHOTO TOPMOKEHHUSI.
PenstuBucrckue s3¢ddexkrsr mpum  Topmokenun. Dopmymna bere-bioxa u ee anamms.
Kommosummonnsiii 3akoH bparra. Ynopyroe paccessHue Ha sapax. [IpoGer Tsokenoit 3apsokeHHON
yactuipl. CBsi3b mpobera ¢ sHeprueil. DddexTsl nepe3apsaku. [loTepu 3HEPrUn OCKOIKAMH
nenenns. OcoOOEHHOCTH B3aUMOJIEUCTBUS OBICTPBHIX JIEKTPOHOB U MO3UTPOHOB C BEIIECTBOM.
HNonunzanmoHHoe ¥ paAMallMOHHOE TOPMOXKEHHE:  COINOCTaBIEHHWE IOTEPh  DHEPIHH.
AHHUTHIIALMSA TO3UTPOHOB. [Ipober MOHOXpPOMAaTHYECKMX JIIEKTPOHOB M  OeTa-yacTHII.
UYepeHkoBckoe H3iIydeHHe. B3ammonelicTBue ramMma-KBaHTOB € BemecTBOM. DoTord¢exT.
Oddexkr Komnrona. OOpa3zoBaHHE 3IEKTPOH-MIO3UTPOHHBIX mMap. KoaddummueHt ocnabieHus.
DKCMOHEHIIMATbHBIN 3aKOH MOTJIONICHHS TaMMa-KBaHTOB.

2.2. JleTeKTOphI 3apSKEHHBIX U HEUTPATIbHBIX YaCTHII

Paguomerpuss u cnektpomeTpus saepHOro usinydeHusi. OCHOBHBIE XapaKTEPUCTUKH
JIETEKTOPOB ~ HMOHHU3UPYIOLIETO0  W3JIy4eHus. ['a30Bble  MOHU3ALMOHHBIE  JIETEKTOPBI.
[TonynpoBonHuKOBBIE €TEKTOPHl. CHMHTUIUISILUOHHBIE AETEKTOPbl. UEpEHKOBCKUE CUETUYHMKHU.
TpexoBbie aeTeKTOphl. JleTekTopbl HEWTpPOHOB. I[Ipolecc perucTtpauuy 4YacTUIl CUETHOU
yCTaHOBKOW. M3mepeHust akTuBHOCTH. Merton coBmageHuil. OOmmMe XapaKTePUCTHKH
CHEKTPOMETPOB SAEPHOTO U3IydeHus. Anbda-, 6eTa- U TaMMa-CIIeKTPOMETPHSL.

2.3. Jlo3uMeTpus U paiualiuoHHas 0€30IMacHOCTh

OcHoBHBIE n03UMeTpuueckue BenuuuHbl. [lornomennas no3a. Kepma. DnekTpoHHOE
paBHOBecHE. DKCIO3UIIMOHHAs 103a. MoutHoCTh 10361, JInHeiHas nepenaya s3Hepruu. OirosHC U
IUIOTHOCTH MoTOKa. [lormomenHas n03a 3apsokeHHBbIX dacTull. Kepma (OTOHHOrO H3mydeHus.
KepMma u no3a HEMTpoHHOrO M3nydeHus. IIlpuMeHenne 1eTeKTOpOB HOHU3UPYIOLIETO U3JIyUEHUs
IpU peLIeHUH 3ajad ao3uMerpun. buonorndeckue 3¢ dektsl npu o0aydeHHUH. DKBUBAJICHTHAS
no3a. DddexTuBHas SKBUBaJIeHTHAs A03a. [[puHIMNIBI paguannoHHoi 0ezonacHoctu. Komiekce
MEpPONPUATHI TIO 3AIIMTE YEJIIOBEKAa OT BPEIHOTO BO3JACHCTBUS MOHU3UPYIONIMX H3ITYYECHUM.
Kareropun nmu, mnoasepramomuxcs oOngydeHuio. BHemHee W BHYTpeHHee OOJyueHHeE.
JlonmycTuMble ¥ KOHTPOJIbHBbIE YpOBHM 0oOdydeHus. Buemmnsist posumerpus. Hopwmbl
paauanoHHON 6€30IacHOCTH.

Mopyns 3. JlaGopaTopHBIH TPaAKTUKYM

3.1. 3HaKOMCTBO € paJuOMETPUUECKON anmnapaTypoi

[IpoBepka mpaBWIBHOCTH pabOThl PagUOMETPUUECKON ammaparypbl MO KpPUTEPHUIO
[Tupcona. Onpenenenne pa3peniaroIiero BpEMEHU paJioMeTpa.

3.2. Metoibl onpeiesIeHUs] aKTUBHOCTH

OTHOCHUTENBbHOE OmpeseficHHe OeTa-aKTUBHOCTH MOJYIPOBOJIHUKOBBIMU JIETEKTOPAMHU.
AGcomoTHOe onpezeneHue 0eTa-aKTUBHOCTH JETEKTOPOM C (PMKCHPOBAHHBIM TEJIECHBIM YIJIOM.
AOGCOIIOTHOE OTpE/IeICHHe aKTUBHOCTH METOI0M OeTa-raMMa-COBIAICHUN.

3.3. MeTonbl uaACHTH(UKAIIMKN PaTHOHYKIIHIOB

Omnpenenenue sHepruu anb(pa-4acTuIl Mo ATUHE UX npodera B Bozayxe. Unentudukanus
PaAMOHYKIMJIOB MO BepXHeW rpanuile Oera-criekTpa. OmpesesieHne >HEPTUM raMMa-KBaHTOB
METOI0M ocyiabneHus. Anb(a-ceKTpoMeTpus. [ aMma-cieKTpoMeTpHs.

3.4. 1o3UMETPUYECKHE UBMEPEHUS U PAIUAIITMOHHBIN KOHTPOJIb

W3mepenue pamumanuoHHoro ¢ona. I[lpupogHas M TeXHOTEHHAsh paJUOAKTUBHOCTb.
N3MepeHne ypoBHEN 3arps3HEHHOCTH TOBEPXHOCTEN PaAMOHYKIUIAMH.

4. O0beM y4eOHOM TUCITUTUTNHBI

Buna yueOHo# padoThl B 3auerHbIX B akanem. yacax
eMHUIAX
Bcero | 5 cemectp |6 cemecTp
O0uasi TPyA0€eMKOCTb 1M CHUILTMHBI 11 396
B ToMm uncie Ha oOydyeHue 10 360 144 216

48




AyIMTOpPHbIE 3aHATHS: 4,44 160 64 96
Jlexun 0,44 16 16 -
IIpakTueckue 3aHsATUS 1,33 48 48 -
JlaGopaTopHbie pabOTHI 2,67 96 - 96
CamocrosiTesqibHAs padoTa, 4: 5,55 200 80 120
PacuerHo-rpaduueckue padboTs 1,22 44 44 -
[ToaroroBka K 1a00paTOpHBIM paboTaM 3,33 120 - 120
Jlpyrue BUbI CAMOCTOSITENIEHOM PabOTHI 1 36 36 -
ITonroroBka u caaya 3K3aMeHa 1 36 36 -
By uToroBoro KOHTpOJIs DK3amMeH
Buj yueOHoit padoThl B 3auerHbIX B actp. gacax
eMHUIIAX
Bcero | 5 cemectp |6 cemectp
O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 11 297
B tom umnciie Ha 00y4ueHue 10 270 108 162
AyIMTOpHBIC 3AHATHS: 4,44 120 48 72
Jlexum 0,44 12 12 -
[IpakTiueckue 3aHsATHS 1,33 36 36 -
JlaGopaTopHbie pabOTHI 2,67 72 - 72
CamocrosiTeqbHas padora, 4: 5,55 150 60 90
PacuetHo-rpaduueckue paboTs 1,22 33 33 -
[TonroroBka k 1a00paTOpHBIM paboTam 3,33 90 - 90
Jpyrue BUIbI CaMOCTOSITEILHON pabOTHI 1 27 27 -
IloaroroBka u cmada sK3aMeHaA 1 27 27 -
Bua ntoroBoro KOHTpoJist DK3aMeH

AHHOTaNuA padoyeid NPOrpaMmbl AUCHUNIMHBI
«Pagunoxumus» (b1.b.21)

1. Heap AMcCUMIUIMHBI - U3y4E€HUE 0COOEHHOCTEN MOBEACHUS PaJUOAKTUBHBIX H30TOMOB
B YJIbTpaMalIbIX KOHIICHTpAIMSIX B pacTBOpE, ra3e W TBEepAOH (asze, pacmpelnercHne UX MEexIy
dazamMu B Tpoleccax COOCAXKACHHUS, aACOPOIMH, HMOHHOTO W HW30TOMHOTO OOMEHa,
DJIEKTPOXUMHUHU, a TaKXKe BONPOCHI CHHTE3a MEUYCHBIX COCIMHEHWH H TPUMEHEHHUE
PaAMOaKTUBHBIX U30TOMOB B HAyKe, IPOMBIIIIEHHOCTH U MEAUIIUHE.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOMUMU KOMIETSHITHSIMHU:

1.2.1.001meKyabTypHbIE:

- COCOOHOCTH K 000OIIEHHUIO, aHANN3Y, BOCIIPUATHIO HH(POPMAIIUHU, TOCTAHOBKE IIETTH U
BBIOOpY myTel ee noctmwkenus (OK-4);

- TIOHMMaHWE POJM OXpPaHbl OKPYXKAWIMEH Cpeasl ©  PalUOHAIBLHOTO
MIPUPOIOTIONB30BAHUS U IS pa3BUTHS U coxpaHeHus nuBmim3auu (OK-13).

1.2.2. O6menpodeccuoHaabHbIE:

- CHOCOOHOCTh TMPOQECCHOHANBHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U
AHAIUTUYECKOE OOOpYIOBaHUE, CIHOCOOHOCTh K MPOBEICHUIO HAYYHOTO HCCICNOBAHUS U
aHaJM3y MOJYYCHHBIX TIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

1.2.3. [IpodeccuonanpHbIe:

- CIIOCOOHOCTBIO O0ecneYnTh O€30MacHOe MPOBEACHHE pPaOOThI C HCIOJIb30BAHHEM
PaAMOAKTUBHBIX BEIIECTB B OTKPHITOM BHJIC M OIICHHBATH MOJIy4aeMYO 103y 32 CUET BHEIIHETO
u BHyTpeHHero oonyuenus (ITK-7);
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- CIIOCOOHOCTH CaMOCTOSATEIHHO BBITIOJNHSATh HCCIIEJIOBAHUS C HCIIOJIb30BAaHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHUS B 00JIACTH OOBEKTOB MPOQPECCHOHAIBHON
NESTEIIbHOCTH, TPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yidbTaToB U  YCTaHABIIMBATH
anexkBaTHoCTh Mojeneit (ITK-10).

3Hamu:

- OCOOCHHOCTH TIOBEIEHUS pPAJAUOHYKIHUIOB B pacTBOpax OONBIINX pa3BeACHUH,
M30TOITHEIE, CIIeIUpUYIECKUE 1 HeCTIeU(PUIECKIEe HOCUTENN U 00JIacTh UX IPUMECHCHHS,

- OCOOEHHOCTH M 3aKOHOMEPHOCTH PAaCHpEIENICHUs] PaJIUOAKTUBHBIX H30TOMOB MEXKIY
dazaMu B mpormeccax COOCAXACHHS, aACOpOIMH, HMOHHOTO W HM30TOMHOro OOMeEHa,
IMEKTPOXUMHUHU, IKCTPAKIIHH;

- 0COOEHHOCTH peaklUuii H30TOMHOrOo OOMeHa ¥ BO3MOXHOCTH 00pa3oBaHUs
PaAMOKOJION/I0B;

- IPUHIIUAIIBEI CHHTE3a MEUCHBIX COCIMHEHUN U MPUMEHEHUS PaJMOAKTUBHBIX H30TOIIOB B
(GU3NKO-XUMHYECKUX U PaOaHATUTUYECKUX UCCIIEIOBaHUSIX;

- mpaBuiia pabOTHI C OTKPBITBIMU PAAMOAKTUBHBIMU UCTOYHUKAMHU B PaTHOXUMHUIECKON
nabopaTopuu 3 Kiacca.

Ymemns:

- HCMOJb30BaTh METOJl PaJMOAKTUBHBIX WHIUKATOPOB, yYMETh IOCTaBUTh 3agady U
MIPOBECTHU pacyeThl HEOOXOAMMOW aKTUBHOCTH VISl PEIICHUS 3a/1a4 €CTeCTBEHHBIX HAYK;

- paccuMTbiBaTh KOA((UIMEHTHl pacHpelesieHnus TMpPU COKPUCTAUIM3ALNUN, HWOHHOM
oOMeHe WIIH KUJAKOCTHOM SKCTPAKIIMU M XapaKTEPUCTUKU MPOIECCOB HOHHOTO OOMEHA;

- IPe0TBpAILATh aJCOPOLUI0 PAAUOHYKIIUIOB Ha MOBEPXHOCTH MOCYABI U (PUIIBTPOB;

- IPaBUJILHO BBIOUPATH JIETEKTOP U3IYUYEHUS, TPOBOAUTH PATUOMETPHUECKAE U3MEPEHUS
W HaJUIeKAIUM 00pa3oM 00pabdaThIBaTh SKCIIEPUMEHTAJIbHBIC JaHHBIC.

Braoemy:

- METO/IaMHU BBIICTICHUS U pa3IelIeHUs paAUOHYKINUIOB;

- METOIOM PaTMOAKTUBHBIX UHAUKATOPOB ISl PEIICHUS PaJIUOaHAIUTUICCKIX 33124,

- MeTroAaMH 0e30MacHOro MPOBEIEHUS paldoT ¢ PaJIUOHYKIUAAMHU B OTKPBHITOM BHIE B
nabopatopuu 3 Kiacca.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

Beeoenue

Uctopuueckas cnpaska. Uto Takoe paguoxumusi. OCHOBHBIE pa3/ieibl PaAUOXUMUH.

Mooyns 1. Ocobennocmu nogedeHus paouoHyKIuUo08 8 pacmeopax DOIbUIUX PA38eOeHUll
8 npoyeccax COKPUCMAIIU3AyUuL, adcopoyuu u Koaiouo000pa308aHus.

1.1 IloBeneHus paAMOHYKIMIOB B pacTBOpax OOJBIINX pa3BeICHUM

[ToBenenuss paguoOHYKIHUIOB B pacTBOpax OodpImuX pasBeAcHuil. Kmaccudukarms
IPOIIECCOB COOCAXKACHUA. M30TOmHBIE, crenupUuecKue W HecrnenupuuecKue HOCUTENIU U
00J1aCcTH WX TIPUMECHEHUSI.

1.2 OcHOBHBIE 3aKOHOMEPHOCTH COKPUCTAININ3ALINN

HzomophHas u wu3onumopdHas cokpuctamumzanus. OCHOBHBIE 3aKOHOMEPHOCTH
COKpHCTayIM3anuu. Pacnpenenenne MUKpokoMmoHeHTa Mexny (azamu. Koncranra XiomnuHa.
Koaddumument kpucrammzanuu D. JluHelHbI 1 morapudMUYEcKuil 3aKOHBI pactpeaesieHus,
yCIOBUSL COKpUcCTauu3anuu. @DakTopel, BIHSOMNUEe HAa KOIDPHUIMEHT KPUCTAIUTH3AIIH.
OO6pa3oBanne cMemaHHbIX KpuctamwioB [puvma. I[loHsTHe 00 aHOMaJBHO CMEIIaHHBIX
KpHUCTAJIIaX.

1.3 AncopOIMoHHBIE MPOIECCHI B PATUOXHUMHUHU

AncopOmusi Ha MOHHBIX KpucTamiax. llepuunas oOmenHas aacopOums. [lepBuunas
noTeHITMaIo0pa3yromnas aacopomnus U BTOpUYHAsi oOMeHHast ajcopOmms. X 3aKOHOMEpPHOCTH.
VYpaBuenue PaTHepa W ciencTBus M3 Hero. AncopOunust Ha CTeKJIe W OyMaKHBIX (HIIBTPaXx.
3HaueHue aACOpOLUMOHHBIX SBJICHMM B paxuoxumuu. IlpuMeHeHune HecnerUpUIECKUX
HOCHUTENCH. DKCIepUMEHTAIBHBIE METONBI  pa3rpaHUYCHHS  Pa3INYHBIX  MEXaHH3MOB
COOCAX/ICHUS.
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1.4 KonnmongoobpazoBaHue B paiuOXUMHH.

HcTtuHHBIE W TICEBIOKOJUIOWABL. YCIOBUA HMX OOpa3OBaHMs, CBOWCTBA M METOMBI
UCCIICIOBaHMA: JUAIN3, YIbTpauiabTpaius, nenTpudyrupoBanue, nuddysus, paguorpadus u
Ap.

Mooyne 2. OcobeHnocmu UCHOIb306AHUA  U30MONHO20 OOMEHd, 3I1eKMPOXUMUL,
Xpomamozpaghuu u SIKCmpaKyuu 8 paouoxXumuu

2.1 Ponb n3oTonHOro oOMeHa B pauoOXUMUU

HN3oronHeiii o0MeH. MexaHnsM ¥ KHHETHKAa W30TONHOTO oOMeHa. WimeanbHBIH
M30TOITHBIN OOMEH U ero 3aKOHOMEPHOCTH. POJIb M30TOMHOTO OOMEHA B pAAHOXMUMHUH.

2.2 DIIEKTPOXUMHUYECKUE OCOOCHHOCTH B PAIMOXUMHUH

DNEKTPOXUMUYECKUE METO/bl BBIACICHUS PaJUOHYKINI0B. KpuThueckuil moreHuuan
BBIZICJICHUSI U METOAbl ero omnpezaeneHus. [Ipumennmocts ypaBHeHus HepHcra B pacTBOpax
Oonpmmx pasBeneHuit. Teopus [Maiicuackoro. Vcrnonb3oBaHue 3IEKTPOXUMHUYECKAX METOJIOB B
PagTuoOXUMUH.

2.3 XpomaTorpadusi 1 SKCTPaKLUs B PaJHOXUMUHU

Knaccudukammst xpomarorpadu4eckux MpoOIEecCOB MO MeXaHu3MaM. AJCOpOIMOHHas
xpomarorpadus paauoakTHBHBIX BemiecTB. MoHooOMeHHas xpomatorpadus. Kmaccudukarms
MOHHUTOB U HUX OCHOBHBbIE (PU3UKO-XMMUYECKHE CBOICTBa: OOMEHHasi €eMKOCTh, MEXaHHUYECKas
MPOYHOCTh, XMMHYECKas W paJHalMOHHAs yCTOMYMBOCTH, HabyxaemocTh u Jp. KuHeTrnka
noHHOTO oOMeHa. OmpeneneHrue TOJHOH OOMEHHOW €MKOCTH PAJHMOXUMHUYECKUM METOIOM.
PaBHoBecue mnpu wuOHHOM oOMeHe. CeNneKTUBHOCTh HWOHHUTOB. M30TepMbl copOIuu u
XpoMarorpauuecKkue 30HBI. OJIIOCHTHBIA METOJ HOHOOOMEHHOW Xpomarorpaduu, ero
3aKOHOMEPHOCTH. BrITecHUTENbHBIN MeTon. [IpuMeHeHne MOHOOOMEHHOW XpomaTtorpaduu B
PaauOXUMUH.

DKCTpakius, OCHOBHbIE TOHATHS W ompeaeneHus. M3orepMa SKCTpakIUU U 3aKOH
beprno-Hepucra. «®usmndeckoe» pacnpeneneHue. Kiaccudukamus CUCTEM ¢ XUMHUYECKUM
B3aMMOJICHCTBHEM. DKCTPAKIUs HEHUTpaTbHBIMUA OpraHMYEeCKHMH BemiecTBamMu. OOpa3oBaHue
KOOpAMHAIIMOHHBIX coeauHeHuil (conbBatoB). KoncranTa skctparumpoBanus. OmnpeneneHue
COCTaBa »HKCTPAarupyeMbIX COeIMHEHUU. [UAPaTHO-CONBBATHBIA MEXaHU3M. OKCTPAKIUS
OPraHWYECKHMH OCHOBAaHUSIMH M HUX COJSIMH. KOHCTaHTBI 3KCTparMpoBaHUsA: W3BJICUCHUE
KHUCIIOT, AHUOHHBIH OOMEH, JIKCTPAKIUS METAUIoB. BiusHue BbicanmBarenell. DKCTpaKius
OpPraHWYECKUMH KUCJIOTaMH M MX COJIAMM. THIIbI dKCTpareHToB. Peakuus skcrparuposanus, pH
nonyBbienenus.  [IpuMeHeHwe  3KCTpakuuu B paAuoXuMuu.  PacmpepenurenbHas
xpomatorpadus. Metosl 3akperieHus ¢asbl. JlocToMHCTBa U HEAOCTATKU.

Mooyne 3. OcHosbl mMemooa «MeyeHbiX» amomo8 U NpumMeHeHue pPAaoUOHYKIUOOE 8
uccne0o8aHusx

OOmue TMONIOKEHUS METO/a «MEYEHBIX» aToOMOB. [IpuMeHeHHe paaHOHYKIUIOB B
KayecTBe «MEYEHBIX» aTOMOB. BbIOOp H30TOMOB, WX paguOXUMHYECKas YHCTOTAa, pacyder
HE00X0IUMOM aKTUBHOCTH. CHHTE3 MEUEHBIX COCTUHEHHIA.

PannoananuTuyeckue METONBI: PAIMOAKTHUBALMOHHBIN aHAIN3, U30TOIHOE pa3BEICHUE,
paauoMeTpuuecKkas KOPPEKTHUPOBKA, pPaJUOMETPUYECKOEe TUTpoBaHue. MX [OCTOMHCTBA M
HepocTaTKu. [IpuMenenne cyocTeXuoMeTpuiecKoro BhIIETICHUS.

[TpumeHeHne paIOHYKINUIOB B PU3NKO-XUMUIECKUX UCCIICTOBAHUSX.

Mooy 4. Jlabopamopmvie pabomoi

4. O0beM y4eOHOM TUCITUTUINHBI

Buna yueOHo# padoThI B 3au. en. B akajnem. yacax
BCero BCEro CemecTtp
5 6
Oo0mas TPYA0EMKOCTh 9 324 108 216
AMCHMILINHBI
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AyYIUTOPHBIE 3aHATHSL: 3,55 128 32 96
Jlexnun: 0,44 16 16 -
IIpakTueckue 3aHsATUS 0,44 16 16 -
JlaGopaTopHbie pabOTHI 2,66 96 - 96
CamocrosiTeJibHas padoTa: 4,44 160 40 120
[Toaroroska K KOHTPOJIbHBIM 0,83 30 30 -
pabotam
IMonrotoBka kK  J1abOpaTOpHBIM 1,67 60 - 120
pabotam
Jpyrue BuIBI  CaMOCTOATEIbHOU 1,94 70 10 -
paboTsl
IlonroToBKa U cAavya YK3aMeHA 1 36 36 0
By uToroBoro KOHTpOJIS: OK3aMeH 3auer
Buj yueOHoii padoThl B 3au. en. B acrtp. yacax
BCEro BCEro CemecTp

5 6
Oobmasn TPYA0EMKOCTh 9 243 81 162
AUCIHUTLTHHBI
AyIHMTOpHBIC 3AHATHS: 3,55 96 24 72
Jlexuu: 0,44 12 12 -
IIpakTrueckue 3aHATHUS 0,44 12 12 -
JlaGopaTopHbie pabOTHI 2,66 72 - 72
CamocrosiTesibHast padoTa: 4,44 120 30 90
ITonroroska K KOHTPOJIbHBIM 0,83 22 22 -
paboram
[TogroToBka Kk JabopaTOpPHBIM 1,67 45 - 90
paboram
Hpyrue BuAbl CaMOCTOSATEIBHOMN 1,94 52 8 -
paboThI
IToaroroBka u cpaya JK3aMeHa 1 27 27 0
Bug nToroBoro KOHTpoJIs: DK3aMeH 3auer

AHHOTaNuA padoyeil NMPOrpaMmbl AUCHUNIHHBI
«Pu3nko-xumMmnueckne Meroanl ananuza» (b1.5.22)
1. lean qUCHUIIHHBI:
— TOArOTOBKAa KBaJU(UIMPOBAHHBIX CHEIHATUCTOB o0jacT  XMMHUYECKOMN

TEXHOJIOTHH, BIAJCIONINX METOJOJOTUEH BBIOOpA COBPEMEHHOTO METO/1a (PU3UKO-XUMHUIECKOTO
MCCIICIOBAHMS U aHAJIN3A JUISl PEIICHUS KOHKPETHBIX HAYYHBIX M IPAKTUUECKUX 3a/ady;

- TOBBIIICHUE HAYYHO-TEXHUYECKOW M METOJOJOTHYECKOM KOMIETEHLMN CTYJIEHTA,
HEOOXOAMMBIX ISl pelieHUsT MPOoPEeCCHOHANBHBIX 3aJ]lad, CBA3aHHBIX C MPOBEICHUEM HAYYHO-
HCCJIEIOBATENILCKON pabOThl M MPOU3BOJACTBEHHO-TEXHOJIOTUYECKON JIEATEIHHOCTH B 00JacTH
KOHTPOJIA 332 COBPEMEHHBIMU MpOLIECCAMU TOJYYEHUSI MaTEpPUAJIOB SJIEPHOTO W HESACPHOTO
Ha3HauCHMUS.

JI;st 5TOTO B XOJI€ M3yUEHUS Kypca HEOOXOIUMO JOHECTH JI0 CTYACHTOB (pu3nyecKkue u
(U3UKO-XMMHYECKHUE TPHUHIIMIIGI, JIS)KAIUE B OCHOBE PA3JIMYHBIX METOJOB aHadn3a U C HX
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UCIIOJIb30BAHUEM ONPENETUTh KPYyr BONPOCOB O COCTAaBE BEIIECTBA, HAa KOTOPbIE MOXKHO
MOJTYYUTh OTBETHI, UCIIOJIb3YS TOT WM UHON (PU3UKO-XUMUYECKUI METO UCCIIeI0BAHUSI.

2. B pe3yabrare wu3ydYeHMs JUCHUIUVIMHBI O0y4YawInMiici MO mporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOIUMA KOMIETSHITHSIMHU:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh MaT€MaTUUYECKUE, ECTECTBEHHOHAYYHbIE U HWH)KEHEpPHBIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocT (OITK-1);

- COCOOHOCThIO MPO(ECCHOHATBFHO MCIONb30BaTh COBPEMEHHOE TEXHOJIOTHMYECKOe U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCICAOBAHUS U
aHaJM3y MOJYYCHHBIX TIPH ero npoBeaeHun pe3ynbTaToB (OI1K-2);

- CIIOCOOHOCTBIO aHAJIM3UPOBATH TEXHOJOTUYECKUI TPOIECC, BBISBIATH €r0 HEJOCTATKU
U pa3pabaThiBaTh MEPONPHUATHS 10 ero coBepiieHcTBoBaHMIO ([1K-3);

- CIOCOOHOCTBIO CaMOCTOSITENILHO BBITIONHATh HCCIEAOBAHUS C HCIOJIb30BAaHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHMS B 00JIACTU OOBEKTOB MPOQPECCHOHAIBHON
NESTEIIbHOCTH, MPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U  YCTaHABIIMBATH
anexkBaTHoCTh Mojeneit (ITK-10).

3Hamu:

- OCHOBHbIE BO3MO)KHOCTH B MOJly4€HUU MH(OPMALIUK O CTPYKTYpE U COCTaBE BEIIECTBA
MIPH UCTIOJIb30BAHUU PA3TMYHBIX (PU3UKO-XUMHUECKAX METOJOB aHAIH3a,

—  (PMBUKO-XMMHUYECKHE OCHOBBI COBPEMEHHBIX METOJOB aHAIN3a;

— OCHOBHBIC METPOJIOTUYECKHE XAPAKTEPUCTUKU PATHUHBIX (DU3HKO-XUMHUECKUX
METOJIOB aHAJIN3a;

— TIOCNIEJOBATENBHOCTh OMNEpaliii MpH TOJITOTOBKE MPOOBI s TPOBEICHHUS
aHayn3a, oOecrneynBaronias ee mpeICTaBUTEIbHOCTb.

Ymemns:

—paccuuThIBaTh IMpenena OOHapyKEeHHsI BEIIeCTBA B AaHAIU3UPYEMOM OOBEKTE IO
3a/IaHHBIM pe3yJIbTaTaM MPOBEACHHBIX XOJOCTHIX IKCIIEPUMEHTOB;

—HaXOJUTh B pe3ylbTaTax aHAJIUTUYECKUX OMpEIENICHUN CHUCTEeMaTHYeCKHUEe OUIMOKU U
IpOMaxHw;

—B 3aBHUCHUMOCTH OT 3a/1ayd aHAJIUTUYECKOTO OIpeNeieHHUs BBIOpPAaTh ONTHUMAJIbHBIM
METO/1 aHAJIN3a;

—Ha OCHOBE 3HaHHUS (UIUKO-XMMUYECKUX OCHOB METOJa aHalu3a pPacCUUTaTh
HEOOXOUMBIC TTaPAMETPHI IS MTOJIYIeHUsT HE0OXOIUMOT0 aHATUTHYECKOTO CUTHAJA.

Braoemy:

— METOJaMHU CTaTUCTUYECKOW OLEHKH JOCTOBEPHOCTU MOJYUYEHHBIX pPEe3yJbTaTOB
AHAJIUTUYECKOTO ONPE/IEICHNs KOHIIEHTPALUU BEIIECTBA;

— pacueTHBIMH MeTOJaMu OOpabOTKM BEIMYMHBI AHAIUTUYECKOTO CHUTHAJIA,
MOJIyYUEHHOTO B (PU3UKO-XMMHUYECKOM METOJE aHajiu3a, C LEeJIbl0 MOJyuyeHUs
1eeBor HH(GOpPMAaIIMU O KOHI[EHTPAILIUU OTPEACIIIEMOTO BEIECTRA,

— B3HaHUAMU O COIEp)KaHMM HHGDOpPMALUM O CTPYKType BeIllecTBa IpHU
WCIOJIb30BaHUU JAHHOTO (DU3UKO-XUMHUYECKOTO METOIa aHaIN3a.

3. KpaTtkoe conep:kaHue TUCUMILIAHBI:

4.1. Beegenune

[Ipenmer u 3amaum kypca. OmnpeneneHUs AHAUTUTHYECKOW XUMHU U XUMHYECKOTO
aHanu3a. Buapl aHagy3a: KadyeCTBEHHBIM, KOJIWYECTBEHHBINM, HW30TOIHBIM, 3JIEMEHTHBIM,
(GYHKIIMOHATBHBIN, MOJICKYJISIPHBIN, BelleCTBeHHbINH. Kiaccudukaius 4ucTOoThl BEIIECTB: «9»,
«Uaay, «X94», «0UBY», «BUBY». Paznuune MExXIy «OUB» H «BUB.

4.2. OCHOBHBIE€ METPOJOTHUYECKUE XAPAKTEPUCTUKN METO/Ia aHAJIN3a

DNEeMEHTbl MaTeMaTH4YeCKOM CTATUCTUKH: THUIIBI PACHpEACNICHUs CIy4yalHbIX BEITUYMH,
pacnpenenenus ['aycca u Ilyaccona, moBeputenbHas BEPOSTHOCTb, JOBEPUTEIbHBIA WHTEPBAL,
KBaJpaTUUHBIA 3aKOH pacnpocTpaHeHus ommbok. Ilpexen oOHapykeHHs (aOCOMIOTHBIM,
OTHOCHUTEIIbHBIN). YUyBCTBUTENBHOCTh METOAA aHaiu3a. Bocmpous3BOIMMOCTh U TOYHOCTH
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(mpaBuibHOCTE). OmnpeneneHue npomaxoB. CpaBHEHUE TAHHBIX, TONYYEHHBIX B HE3aBUCHUMBIX
U3MEPEHUSX.

4.3. TlpenBapurenapHas MOATOTOBKA MPOO IS aHATH3a

[TocnenoBarenbHOCTh OMEpaMii TpPW TpOBeACHMHM Jiroboro anammza. OTdop mpoo.
[lonaTuss npeACTaBUTENBHOW, TIEHEpalbHOM, JIAOOpPaTOpPHOW U  aHAIM3HPYEMOW MPOOBI.
OcobenHoctn or0opa mNMPoO HEOMHOPOIHBIX TBEPIABIX BEMIECTB. 3aBUCHMOCTH MacChl
NpEeJCTaBUTENIFHOW MPOOBI TBEPIOro BemecTBa OT pa3mepa uactuu. Popmyna Puueppca-
Yeyyota. [lonxon k BeIOOPY COOTHOILIEHUS MEXKIY YHUCIOM aHAJIM3UPYEMbIX TBEPABIX MpPoO U
YHUCIIOM TapaJUIeTbHBIX M3MEpPEeHU MaHHOW mpoObl. BekpwiTe TBepabix mpod. CenekTHBHOE
BCKphITHE. MHAMBHAyallbHbIE W TPYIMIOBbIE METOABI KOHIIEHTPHUPOBAHUS MHKPOIPUMECEH,
abcomoTHOE u OTHOCHUTEJIBHOE KOHLICHTPUPOBAHUE. XapaKkTepucTUKu MeToaa
KOHIIEHTPUPOBAHUS — CTENEHb HW3BJICYEHUs] M CTemeHb obOoramenus. dusznueckue, (HU3NKO-
XUMUYECKHE U XUMHUYECKHE METOJIbl KOHLIEHTPUPOBAHUSA. OKCTpPAKUMs, AUCTHILUISALINS,
pextudukanys, cyoauManus, HampaBlIeHHAs KPUCTAIU3alus, MOHHBIH OOMEH, OCaXKICHHE U
CO-OCaXJIEHNE KaK METO/IbI KOHLIEHTPUPOBAHUS, 00JIACTH MX IPUMEHEHHUSI.

4.4. Macc-CneKTpOMETPUYECKHE METObI aHATN3a

IlonsiTie  Macc-CIIEKTPOMETPHH, Omok-cxeMa u  kiaccudukamus ~— macc-
CHEKTPOMETPUUECKUX MPUOOPOB (CTaTUUECKHE M TWHAMUYECKHE, XUMHUYECKHE U H30TOIHBIE,
MacCC-CIIEKTPOCKOIIBI, CIEeKTporpadpl M creKTpoMmeTpsl). [loBeneHue 3apsHKEHHBIX YaCTHIl B
ANEKTPUYECKUX M MArHUTHBIX MOJISAX: MPOAOJIBHOE W IMOMEPEYHOE AIEKTPOCTATUYECKOE IOJIe,
IPOJOJBHOE M IIONEpEeYHOE MarHuTHoe nosie. POoKycHupyrollee CBOWCTBO OJHOPOIAHOIO
MarHuTHOTO mosisi. COBMECTHOE JEHCTBHE JJIEKTPUYECKOIO M MAarHUTHOrO moJied. OIbIThI
Tomcona: xkaTogHas TpyOka (ompenesneHrue OTHOIICHUS 3apsa K Macce Ui 3JIEKTPOHA), METOJ
napa6o. [IpuHIunuanpHas cxeMa CTaTHYeCKOro Macc-CleKTpoMerpa. Bpemsi-nponeTHbii Macc-
CIIEKTPOMETP KaK MpUMEpP AUHAMUYECKOTO Macc-CrieKTpoMeTpa. TUnbl MOHHBIX UCTOUYHUKOB: C
MOHU3AIMEH AJIEKTPOHHBIM YAapOM, IEYHOH, ¢ POTOMOHU3ANMEH, JTa3ePHBIA HOHHBI HCTOYHUK.
["a30BbIif TOTOK Yepe3 Macc-CIEKTPOMETpP, XUMUUECKUE U U30TOMHbIe pubopsl. Paspermiaromias
CITOCOOHOCTH CTATUYECKUX TPUOOPOB, CIIOCOOBI €€ OMpe/IeICHHUS.

4.5. CrexTpasibHble METO/Ibl aHATHN3a

[TonsiTue crnekTpajdbHBIX METOJOB aHaln3a, WX KiIacCUPUKausi. OMUCCHOHHAS H
abcopOLMOHHAsE, AaTOMHas MW MOJIEKYJISIpHAas CHEeKTpockomnus. biok-cxembl mpuOOpOB.
DHEpPreTUYeCKUN THUAaIa30H ICKTPOMAarHUTHOTO U3IydeHus. PeHTrenoBckas, ontuueckas (Y O-,
Bugumasi, MK-), mukpoBonHoBas, paguouactotHas (OIIP, SIMP) cnekrpockonuu, XapaxTep
BO30YKJICHHOTO COCTOSIHUSI aTOMOB W MOJIEKYJ B PAa3JIMYHBIX SHEPreTUYECKUX JHara3zoHax.
XapaKTepUCTUKHU 3JIEKTPOMArHUTHOTO M3JYyYEHHUs — YacTOTa, BOJHOBOE UHWCIIO, JUIMHA BOJIHBI.
MeToapl pa3ioKeHUs: AJIEKTPOMArHUTHOTO M3JIY4YeHHUS B CIEKTp: Mpu3Ma, HUHTEpHEpOMETP
®abpu-Ileppo, nudpakimuoHHas pemeTka, y-criekrpomerpsl. Kpurepuii Penes. Pazpemaromas
CIOCOOHOCTh M JIMHEWHAsl AUCHEPCHs CIEKTPATbHBIX TPHOOPOB. ATOMHBIA CHEKTPaTbHBIN
aHam3 (ACA). ATOMHBIA CHIEKTp BOJOPOJA W BOJOPOAONONOOHBIX aTOMOB. ATOMHBIM CIEKTP
MHOT03JIEKTPOHHBIX aTOMOB. Buabl aTOMHOI CIIEKTPOCKONHU: SMUCCHOHHAs, aObCOpOIMOHHAs,
¢ayopecueHTHas, peHTreHOBCKas ((orornekrponHas, Oxe-, duyopecueHTHast, SMUCCHOHHAS).
CnocoObl aToMu3aMi MPOOBI: B TUIAMEHH, JJCKTPOTCPMHUYECKHM, B DJIEKTPUUECKOW Iyre u
UCKpe, MHAYKTUBHO cBsizaHHOUW mna3me. Konkpernsie mMeroasl ACA: aTOMHO-3MHUCCHOHHBIMH,
ATOMHO-a0COpPOIIMOHBIN, aTOMHO-(DIYyOPECIIEHTHBINH, PEHTIeHOBCKUN, (OKe-CIeKTPOCKOIIHS.
MounekynsipHblii  cniektpanbHblii  aHanu3 (MCA). Buabl MOJEKyJIpHOM CIEKTPOCKOIHUU:
BpaliaTesibHasi, KojaeOaTelbHas, IeKTPOHHAs U ux KomOuHaiuu. Konkperasie metonbr MCA:
HK-cnekTpockonusi,  CHEKTPOCKONUS ~ KOMOMHALIMOHHOTO  paccesHus,  (iayopumerpus,
CIIeKTpO(hOTOMETPHS.

4.6. Xpomarorpadudeckue METO bl aHAIHU3a

Ompenenenne xpomartorpaduu, KiacCUpUKAIUSA XpoMmaTorpaduyecKux METO0B
aHanmu3a. OO0ImuMe XapaKTepUCTUKU XPOMaTOrparuecKoro pasjeeHus BEIIECTB: paspellieHHe,
3 PEKTUBHOCTh, CEIEKTHBHOCTh, CBs3b MEXAy HHMH. [a3oBas xpomarorpadwus: ra3o-
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aIcOpOLIMOHHAS U Ta30-KUIKOCTHasA. [IpuHimnbl moxdopa rasa-Hocurens. [IpuHuuner noadopa
a7ICOPOCHTOB W KUJKOU (pa3bl sl Ta30-aICOPOIIMOHHON U Ta30-KUIKOCTHOW XpomaTorpaduu.
XKunkoctHas xpomarorpadusi, NPUHUMIBI NOAOOpPa TOJBMKHOM W HEMOABWXKHON  (a3.
BricokoaddexTuBHas xuakocTHas Xpomarorpadus. JleTekTopsl s ra3oBoi xpomaTtorpaduu:
KaTapoMeTp, IUIaMEHHO-MOHU3AIMOHHBIM, C 3JEKTPOHHBIM 3axBaToM. JleTekTopbl st
KHUJIKOCTHOM XpomaTtorpaduu: MO yIEIbHOW 3IIEKTPONPOBOJHOCTH M IO IOKa3aTelio
MPENOMIICHUS, CIIEKTPO(OTOMETPpUUYECKUN. XpOMaTO-MacC-CIIEKTPOMETPHSL.

4.7. DNeKTpOXUMHYECKHUE METO/Ibl aHaJM3a

[Torenmomerpus. IloHsATHE HOH-CENEKTUBHOIO 3JekTpona. lIpuHuMnuanbHas cxema
npubopa A TMOTEHIIMOMETPUYECKOTO omnpeneneHus. lloTeHnmoMeTpuueckoe TUTPOBAHHE,
o0nacTh TPHUMEHEHHWs, METOJBI OMpEJCNICHUs] TOYKH HKBHBAJICHTHOCTH. KynoHomerpus
MOTEHLIMOCTaTUYECKas M ammepocTaruyeckas, obiactu npumeHeHHs. [IoHATUS mpenenbHOro
TOKa W BBIXOJA MO TOKY. MeTOJ ONpeesieHus 3aTPau€HHOI0 KOJIMYECTBA JJEKTPUUYECTBA MPU
MOTEHLIMOCTATUYECKON  KyJoHOMeTpuu.  BonpTammepomeTpus,  TUIOB  HHIUKATOPHBIX
anektponoB. [lomsporpadus, muddepenunanbHas wumnynascHas noisporpadus. Tumsl
nosisiporpamm. ludy3nonnsrii Tok. Ypasuenne UnpkoBuya.

4.8. PagunouacroTtHas criektpockonus (AMP, DI1P)

Kunematnueckas mogmens saBieHus SMP. Marneron bopa u simepHBIi MarHeToH.
IIpupona Bo3HUMKHOBeHUs curHana AMP u MeTonbl ero JeTeKTUpOBaHUs. SnepHas MarHUTHAs
penakcanusi, CIIUH-CIIMHOBOE M CIIMH-PELIETOYHOE BpPEMEHa pellakcaluu. YpaBHeHus broxa.
Cnexrpockonusi AMP: Xumudeckuil COBUT, pOJb CHUH-CIIMHOBOTO B3aUMOJCUCTBUS U
nuddy3nonHsix mpomecco. [Ipupoma DIIP, cnuHOBOM M OpOWTANBHBIN TapamMarHeTusM, g-
daxTop. Otnuune cnekrpomerpoB DIIP ot cnekrpomerpoB AMP.. [Ipumenenue JI1P B xumuu:
uaeHTU(UKAIMS CBOOOIHBIX PAIUKAIOB M OMNpENENIeHHE UX KOHIEHTpPAlWHU, HCCIIEIOBaHUE
pacrpeaeeHus IeKTPOHHOM MIOTHOCTH U XUMUYECKOT'O CTPOCHHS.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHoii paboTh B 3auetHbIx B akagem.
eIMHUIaxX qacax

O0mas TPya0eMKOCTh AN CIUILIHHBI 10 Y4€0HOMY ILIAHY 3 108
AyIMTOPHBIC 3AHITHS: 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,44 16
Jlaboparopus - -

CamocrositesbHas padora (CP): 1,67 60
Pedepar 1,11 40
CaMocTosITeNnbHOE U3YUEHNE PA3IENI0B TUCIIUIIIIMHbI 0,56 20
Bua koHTpoJ: 3auer - -

Bunsl yueOHoli paboThI B 3auetHbIx B actp.
eIMHUIaxX qacax
O0mas TPya0eMKOCTh AN CIUILIHHBI 10 Y4€0HOMY ILIAHY 3 81
AyIMTOPHBIC 3AHITHS: 1,33 35,91
Jlexuuu (Jlek) 0,89 24,03
[Ipaktuueckue 3anstus (113) 0,44 11,88
Jlaboparopus - -
CamocrositesbHas padora (CP): 1,67 45,09
Pedepar 1,11 29,97
CaMocTosITeNnbHOE U3YUEHHE PA3JIENI0B TUCIIUIIIINHbI 0,56 15,12
Buja xoHTposs: 3auer - -
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AHHOTanuA padoyell NpOorpaMMspl JUCHUNINHBI « TeXHOJI0THsI 0CHOBHBIX MATEPUATIOB
COBpPEMEHHOM YHEePreTHKU U OCHOBBI PAIMALIMOHHOM 0€30acHOCTI
(b1.b.23)

1. Ieap AUMCHMIVIMHBI — CO3JaHUE Yy CTYIEHTOB OOIIEH TEOpPETUYECKOH W
METOJI0JIOTUYECKON 0a3bl 3HaHUN B 00JIACTH XUMHHM W TEXHOJOTUH MaTepHalIOB COBPEMEHHOMU
SHEPIeTUKH, BKJIIOYAIONICH MPEACTAaBICHUA O IIMPOKOM CIEKTpPE IMPOM3BOJACTBEHHBIX 3a/ad,
BXOJILINX B IMpeAesbl UX KOMIIETEHIIMH, OCHOBaX M B3aMMOCBS3M HCIOJIb3YEMbIX METOJ0B U
BapHaHTaX UX MPAKTHYECKOTO MPUMECHEHUS.

3anaun JUCHUILINHBL:

- bopmupoBanue y OyAymMX CIENHUATUCTOB TEOPETHUYECKUX 3HAHWK B 001acTu
XUMHUYECKON TEXHOJIOTMU MaTEpHUaIOB COBPEMEHHON IHEPIeTUKHU;

- (¢opMHpOBaHHE TPEACTABICHUS OO0 OCHOBHBIX TEXHOJOTHUECKUX IPOLECccax |
000py/IOBaHUHU, HCIIOJIB3YyEMOM Ha MPEANpPUATUAX SJIEPHOM OTpacid U B IPOU3BOJACTBE
MaTepHaJIOB COBPEMEHHOM 3HEPTeTHKH;

- ¢opmupoBaHre ©0a3bl TEOPETUYECKMX 3HAHWKA B 00JIACTM OCHOBHBIX 3aj]1a4
pasuanoHHON 6€30MaCHOCTH U METOJIOB UX peaTu3allu.

2. B pe3yabrare u3y4YeHHs UCHUIUVIMHBI O0yYAWOIIMHCA 1O MporpaMmme
CIeHHATUTETA T0JI/KEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSMU:

— CIIOCOOHOCTBIO HMCIOJIB30BATh MaTeMaTHYECKHE, ECTECTBEHHOHAYYHbIE U MH)KEHEPHBIE
3HAHMS I perieHus cBoei nmpodeccrnonansuoit aestenbroctr (OITK-1);

— CIIOCOOHOCTBIO paboTaTh C HAYYHO-TEXHHYECKOH M TATEHTHOM JHMTEpaTypoil u
UCIIOJIb30BaTh MOJIYYEHHYI0 WH(GOPMALMIO MPU OCYIIECTBIEHUH CBOEH mpodeccHoHaIbHON
nestensHocTH (OIIK-4);

—  CHOCOOHOCTBIO K peHIeHHI0 Npo¢decCHOHATIbHBIX MPOU3BOACTBEHHBIX 3a/ad,
BKITIOUAIONTUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTHYECKHMX HOPMATHBOB PACXOJI0BaHUS
CBIpbSI,  MaTepHalioB U  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHHUE  KOHTPOJIS
texHosorunueckoro npouecca (I1K-2);

— CIIOCOOHOCTHIO aHAJIM3UPOBATH TEXHOJIOTUYECKUH MPOIIECC, BBIABIATH €r0 HEIOCTATKH
U pa3zpabaTbIBaTh MEPONPUATHS 110 ero coepiieHcTBoBaHuUIO (ITK-3);

— CIOCOOHOCTBIO NPUHUMATh KOHKPETHOE TEXHUYECKOE PEUICHHE C YYETOM OXpaHbI
TpyZa, paAMallMOHHON 6e30MacHOCTH U OXpaHbl okpyskatomien cpeasl (I1K-4);

— TOTOBHOCTBIO HCIOJIB30BaTh ACHCTBYIOIINE HOPMATHUBHbIE JOKYMEHTHl B 00JacTH
paauanoHHou u aaepHoii 6e3omnacHocTH (I1K-8);

— CcImocoOHOCThIO K pa3paboTKe IUIAaHOB M MPOrpaMM IPOBEACHUS HAYy4HO-
HCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB M CPEJICTB pemieHust HoBbIX 3a1a4 (I1K-9);

— TOTOBHOCTHIO HCIOJb30BaTh METOJbl OLEHKH pHUCKAa U pa3pabaTbiBaTh MEpbHI IO
obecreueHni0 0e30MacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJIOTHN OOpaiieHusi ¢ 00beKTaMu
npodeccuonanbaoi aestenbHOoCcTH (ITK-11);

— CIIOCOOHOCTBIO  YNPABIATH JCHCTBYIOIIMMH TEXHOJOTHYECKUMHU IPOIECCAMH,
o0ecrneynBaroMMHU BBITYCK MPOIYKIMH, OTBEUarollei TpedboBanusaM ctanaapToB U poiHka (I1K-
15);

— CIHOCOOHOCTBIO K HCIOJB30BAHUIO COBPEMEHHBIX CHCTEM YIPABICHUS KayeCTBOM
NPUMEHUTEIBHO K KOHKPETHBIM YCIIOBHSIM MPOM3BOJACTBA HA OCHOBE MEXKIYHAPOIHBIX
crangaptoB (ITK-16)

3nams:

— OCHOBHBIE CTaJIUU SJEPHOTO TOIUTMBHOTO IIUKJIA;

— DKOJIOTHYECKHUE NociencTBUs 3kciutyaTauuu ADC;

— 3aKkoHbl P® W HOpMaTWBHBIE JOKYMEHTHI IO MCIOJIb30BAaHUIO ATOMHOW HHEPIuH,
pazuanoHHON 6€30MacHOCTH U OOpAIEHUIO C PaIUOAKTUBHBIMU OTXOAAMU;
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— XUMHYECKHE NPOLECCHl IPU BO3AEUCTBUN MOHU3UPYIOLIETO U3JIYyYEHUs Ha BELIECTBO,
OCHOBBI JO3UMETPUU U JO3UMETPUUECKOTO KOHTPOJIS;

— NPUHIUIHAAIBHBIE OCHOBBI U OCOOEHHOCTH HPOIIECCOB, UCIOIb3YEMbIX B TEXHOJIOTHU
MaTepHaloB COBPEMEHHON YHEPIEeTUKH;

— amnmaparypHoe o(opMIeHHE U TOCIEAOBATENbHOCTh MOCTPOCHUS TEXHOJOTHYECKUX
CXEeM JIJIsl pelieHus 3ajia4, CBA3aHHBIX ¢ pernieHueM 3anad nepepadotku OAT u obpamenus c
PAO, npon3BoACTBa PEKUX JIEMEHTOB, CTAOMIIBHBIX U30TOMOB U 0CO00 YMCTHIX BEILECTB.

Ymems:

— UCIOJIB30BaTh MOJyUYEHHBIE 3HAHUS AJI OLIEHKH BO3MOKHOCTH CTPOMTEILCTBA HOBBIX
ADC, pacueTra OpUEHTUPOBOYHBIX KAMUTAIBHBIX 3aTPAT U dKCIUTyaTallMOHHBIX PAaCXOJ0B;

— OLIEHUBATh PAJMALMOHHYIO ONTACHOCTh PaJAMOHYKINIOB U MaTEPHAJIOB;

— TpUMEHATh 0a3oBble 3HAHHWA B O0JACTH XHMMHUU M TEXHOJOTHMH MaTepuasoB
COBPEMEHHON JHEPreTHKM JUIsl pPEIIEHUs KOHKPETHBIX 33Jad M  COBEPIICHCTBOBAHUS
JKCIUTYaTUPYEMBIX TEXHOJIOTHYECKUX CXEM;

— BBINOJHATH pPACUETHHIE OLEHKH OCHOBHBIX XapaKTEPUCTHK, MPUMEHIEMBIX B
TEXHOJIOTMM MaTEPHUAIOB COBPEMEHHOM SHEPTETUKH;

— ompeensaTh TpeOOBaHMS K HUCMOIb3YyEeMbIM padOYMM BEIIECTBAM M ONTHUMAJIbHBIC
YCIIOBHSI OCYILIECTBIICHHSI MPOLIECCOB, NPUMEHSAEMBIX B TEXHOJOTHH MAaTEPHAIIOB COBPEMEHHOM
DHEPrETHUKHU.

Braoemy:

— OCHOBHBIMU TE€XHOJIOTHYECKUMH CIIOCO0aMU TepepabOTKH ypPaHCOAEPIKAIIEro ChIPbs,
€ro BBIIEICHMIO W 00OTAIEHHIO 10 H30TOomy ~ U;

— HaBBIKAMHU pacyeTa J03bl B pa0OYMX MOMEIICHHUIX U I030BBIX HATPY30K Ha MEPCOHAI.

— OCHOBaMH BBIOOpa OTIENbHBIX CTAJUil M PALMOHAIBHBIX TEXHOJOTHYECKHX CXEeM
MIOJIyYEHUSI MaTepUaoB COBPEMEHHOM SHEPreTUKHU, COUETaHUsI UMEIOUINXCS U CO3[JaHUE HOBBIX
CXEM;

— HaBBIKAMHU pacyeTa, CPABHUTEJILHON OLEHKM U TMOUCKA ONTHUMAJIbHBIX MapaMeTpoOB
IIPOLIECCOB, MPUMEHSAEMBIX B TEXHOJOTUHA MATEPUATIOB COBPEMEHHON SHEPIEeTUKU;

— OCHOBaMH aHaJIM3a COBPEMEHHBIX TEHJICHIIMI B TEXHOJIOIMHM MaT€pHaloB COBPEMEHHOM
SHEPIeTHUKU.

3. KpaTkoe conep:xaHue TUCHUNITHHBI

Monyasb 1. BBeeHHe B TEXHOJIOTHIO MAaTEPHAJIOB COBPEMEHHOM YJHEPreTUKH

1.1. OcHOBHBIE TOHATHUS ATOMHOW YHEPTETUKU

[IpouzBoacTeo 3JIEKTPOIHEPTUU Ha TEIJIOBBIX ANEKTPOCTAHLIUSX,
TUAPO3JIEKTPOCTAHIMAX W aTOMHBIX  deKkTpocTaHuusax (ADC), ux CcpaBHEHHE IO
SKOHOMHYECKHM U KOJOTMYECKUM MOKa3aTesIM. S iepHbIe SHEPreTUYECKUE YCTAHOBKHU — THUIIBI,
XapaKTePUCTUKHU, TMPUHLMIHAIBHBIE CXEMbI, TEPCHEKTUBBl HUCMOIb30BaHUS.  SepHBIiA
torutuBHBIN 1Mk (SITL]) — ocobenHoct TexHomoruit pasznuyHbix craguit AT, orpacnm
IPOMBINIIEHHOCTH, oOciyxuBaromue ATLl, Bexymas pons xumuueckoil texHosoruu B ATLL,
Bonpockl 3koniorun B ATL[. [lensmumecs marepuanbl. KOHCTpYKUMOHHBIE MaTepHalbl IJIsl
aTOMHOW PHEPreTUKy. B3aumMonencTBue U3JIy4eHU ¢ pEaKTOPHBIMU MaTepraiaMu. TeXHomorus
U IIpUMEHEeHHue 00oraeHHoro ypana. OCHOBHbIE BU/IbI IIEPHOTO TOILJIMBA.

1.2. OOpamenue ¢ paguOaKTUBHBIMM OTXOJaMH U  BOINPOCHl  PaTUALMOHHOMN
0€30MacHOCTH

[TepepaboTtka otpadoraBmiero spepHoro tormba (OST) u MOBTOpPHOE HCIONIH30BAHHE
nensmuxcst matepuanoB. OOpamenune ¢ paanoakTuBHbBIME oTtxoaamu (PAO). BosnetictBue
npeanpuatuii JATL[ Ha demoBeka U okpyxkaromyro cpeny. bezonacHocts nmpeanpustuii SATLI.
Konnenmuu 6e3omacHoro peakropa. MexayHapoIHOE COTPYIHUYECTBO B AaTOMHOM YHEPTEeTHKE.

Mopayasb 2. OcHOBBI paANallHOHHOI 0€30NIACHOCTH ¥ IPUMEHEHHEe PAJMOHYKINA0B U
U3JIyYeHuil

2.1. [IpumeHeHne paguoOHYKINAOB U OOIIUE 3a/1a41 PAJUAllMOHHOMN 0€301MacHOCTH

Pannonyknuasl 1 aromHas sHepreTrka. OTKphITHE paIuOaKTUBHOCTH. Peakuuu neneHus
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PaquOHYKIIMIIOB U SACPHBIA peakTop. nepHas sHepreTuka. B3aumonelcTBie HOHU3UPYIOLETO
U3JIy4EHHUs] C BEHIECTBOM. PajmanoHHas XuUMHs, KaK 4acTh XHMHMM BBICOKHMX DSHEpruil, ee
3agaun. OOme 3ajayd paauvanoHHOW Oe3omacHOCTH. EcTecTBeHHBIE M HMCKYCCTBEHHBIE
pammonykiuabl (PH) B okpyxkaromieit cpene. OTKPBITBIE W 3aKPBITbIE MCTOYHUKH W3ITYYCHHS.
Paguanmonsblii (OH W BKJIAJ B HErOo Pa3IMYHBIX COCTABISIONUX. ATOMHAsi JHEPreTHKA U
npobiieMa pauoaKTUBHBIX 0TX010B. [Ipo0iemMbl 0XpaHbl OKpYKaloILIEH Cpebl.

2.2. Monuzupyrolee U3ay4eHue U ero B3auMOJEHCTBUE C BELIECTBOM

B3auMopeiicTBrue 3apsHKEHHBIX YacTHII C BEHIECTBOM. B3ammopeiicTBue (GOTOHOB C
BEIIECTBOM. J[€TEKTOPBI U1l PETUCTPAIIMH U CIIEKTPOMETPUH allb(a-u3ITydeHus, JAeTEKTOPHI s
peructpanuu 6eta- U raMMa- u3JiydeHui. Jlo3uMeTpusi HOHU3UPYIOIIETO U3TYyYeHHs] — BHEIIHEE
U BHYTpEHHee OOJyueHHe YelIOBeKa, SKCIIO3UIIMOHHAS J03a, MOTJIOIIEHHAs W SKBUBAJICHTHAs
JI03bl, TIOHATHE O JOMYCTHUMBIX YPOBHAX OOIY4YEHHsI, JETEPMUHUPOBAHHBIE U CTOXACTHUECKHE
¢ dekThl, A030Bble  KOXP(GUIMEHTHl PATUOHYKIHIOB, METOJBI ONPEACICHUs J03bI B
1abopaTopuH.

2.3. OcHoBHBIe HOpMaTuBHBIE JoKyMeHThl HPB-99/2009 u OCITOPB-99/2010.

HopMupoBanue 1030BOM Harpy3kd Ha 4esioBeka. [IpuHUMNIBI  paauanimioOHHON
6e3onmacHoctd. Hopwmbl paamanmonHoit Oe3omacHoctH. OO6myuyeHue nepconana. OCHOBHBIE
CaHWTapHbBIC TMpaBwia obOecnedeHus paauanuoHHod Oe3zomacHoctH OCIIOPB. Pacuer
3(QPEKTUBHON MOIIHOCTH J03bl B Jabopatopuu. OOnydyeHue HaceneHus. Mepbl 1O
orpaHHueHuI0 oOnyuyeHus HaceneHus. I[lpexenst o3 s Hacenenus. I[lpeaensl rogoBOro
MOCTYIUICHUsT JUIsi BO3AyXa © BoAbl. [loHsATHE 00 YypoBHE BMeENIATENLCTBA. MeTodbI
PaauaMoOHHOr0 KOHTPOJI. 3aluTa NalUeHTa B AI€PHON MEIHUIIMHE.

2.4. ®U3UKO-XUMHUYECKAs CTaIUs B3aUMOJICHCTBUSI U3TyUEHUS C BELIECTBOM.

OCHOBHbBIE TIOHATUS XHWMHH BBICOKMX DJHEPrMH — DJIEKTPOHHAs  AaKTUBALMS,
BO30Y)KICHHBIE MOJICKYJIbI, HOHBI, PAIUKAIBI, MOTJOMIEHHAS 1033, PaAHAIlMOHHO-XUMHYECKHUE
BBIXOJbl, paJWallMOHHAs YYBCTBUTEIBHOCTh M CTOWKOCTh, paJAMONN3, KiaccHUpUKaLus
WOHM3UPYIONINX  U3Ty4YeHWH. ODHEPreTUYeCKUd  CHEeKTp  BHIOMBAEMBIX  DIIEKTPOHOB.
Bo30yxxnennsie yactuipl. [loBeneHne 2IeKTPOHOB B HEMOJIAPHBIX M MOJSIPHBIX MOJIEKYIISIPHBIX
KUJKUX U TBEPABIX Cpeliax.

2.5. PagnaninoHHO-XUMHYECKHE TIPOOJIEMBI SIIEPHOM SHEPTETHKHU.

Pagnomus Boxbl. Pagmonn3 BOAHBIX pacTBOpOB. Pannonvs3 OpraHMYecKHX BEILECTB.
Jlo3umeTpuss HOHU3UPYIOIIUX U3ITYyYECHUM.

2.6. PagqnoakTUBHBIE OTXOBI.

CanurapHple TpaBwiIa oOpameHus ¢  paauoakTuBHbIMH — otxomamu  CITIOPO.
Knaccudukauus PAO, cknanupoBanue u cucrema mnepepadotku PAO. KonaunumonupoBaHue
PAO. Bpemennoe u okoHuatenbHoe 3axopoHeHne PAQO. Pammanmonnass 0e30macHOCTb Mpu
obpamenuu ¢ PAO.

Monayab 3. XumMuuyeckasi TEXHOJIOTUS PeIKHX 3JIeMEHTOB

3.1. Penkue aneMeHThl B COBPEMEHHOM YHEPIETUKE.

SlnepHasi oSHepreTuka, €€ ChIpheBOE OOECHEeUYeHHe, MHPOBOE JHEPronorpediieHue,
OCHOBHBIC TeHACHIIMU. HampaBneHuss n3MEHEHHs SHEPronoTpedIeHus] U IpOou3BoACTBa. Penkue
3JIEMEHThl KaK T€OXMMHYECKOE M TEXHOJIOTMYECKOE MOHATHE. MHUHepanbl U pyabl PEIKHX
METaJVIOB, WX XapaKTePUCTUKH, TIOArOTOBKA PYAHBIX KOHIIEHTPATOB K MPAKTUYECKOMY
UCIIOJIb30BaHUIO. SliepHble W HesdaepHble O0JacTU NPUMEHEHHsS JHUTUS, Oepusuivs, YypaHa,
[IUPKOHUS, TAQHUS U JPYTUX PEIKUX METAJUIOB.

3.2. TexHoJIOTusl U3BJICUEHUS PEAKUX AJIEMEHTOB.

PasnoxeHne pyaHbIX KOHLEHTPATOB. MeTOAbI BCKPBITHS Py — BBICOKOTEMIIEPATYPHBIH,
BBIIICJIAYMBAHNE, «CyXHe» MeToAbl. KOHLIEHTpHpOoBaHME pEAKUX JIIEMEHTOB W pa3/elIeHue
OJIM3KUX 10 CBOMCTBAM PEAKUX JIEMEHTOB C UCIIOJIb30BAHUEM METOJIOB AKCTPAKIIMHU M COPOLIUU.
HNonooOmenHast xpomarorpadusi. [lpuHmunuanpHas cxema KOMIUICKCHOH TiepepabOTKu
rpymnmnoBoro kKonueHrpara P33. [lonyueHne MHIUBUIYaIbHBIX COCIMHEHUM PEIKUX METAJIOB
WM UX CMeCed B IPOMBINIJICHHOCTH (TEXHOJOTHYECKHE CXEMBI).

58



3.3. [Ipou3BoacTBO U padMHUPOBAHKE METAIIOB U CIUIABOB, MIPOM3BOJICTBO M3JEIUN U3
HUX.

CreneHb 4YUCTOTHI SAJIEPHBIX MATEPHANIOB, MOJYYEHHE TBEPIABIX COCIUHEHUN PEAKUX
METaJUIOB. OJEMEHThI, MOAXOJALIME JJs MCIOJIb30BAaHUS B KauyeCTBE KOHCTPYKLIHMOHHBIX
MaTepHajoB B sAepHOM peakTope. Heirtponusie snupl. HeoOxomumas CTemneHb OYHCTKU
(TomycTuMble conep)kaHus). MeToibpl OUMCTKH - OcaxaeHue, Kpuctaumzaius. CrnocoObl
adpuHaKHON OuMCTKU ypaHa. [lepokcunnas, kapOuaHas OUUCTKHU, SKCTPAKIIMOHHBINA aduHaxk.
HoctounctBa u Hepoctatku. MomumHoe paduHUpoBaHWE UUPKOHUA. YHMCTOTa 3JIeMEHTa B
UCTOpUM ypaHa W uupkoHus. IlomydyeHuWe peAKMX METaJUIOB B CBOOOJHOM COCTOSHHUH.
Meramiorepmusi U SIeKTponn3. OOGpaboTKa PeAKMX MeTamioB. MomuaHoe padHHHpOBAaHHE,
MOPOIIKOBAsI METAJUTYPIUs U TUIABKA.

Monyab 4. TexHo10rusi 0c000 YMCTHIX BElIECTB

4.1. BBeneHue B TEXHOJIOTHIO 0COO0 YHCTHIX BEIIECTB.

CriocoObl BbIpaKeHHsI CTENIEHH YUCTOTHI BellecTB. [[OHATHS «MUKPOTIPUMECHY» U «0C000
ymcroe BemectBo» (OCYH). CoBpeMEHHBIN JOCTUTHYTBI YPOBEHb YMCTOTHI BelllecTBa. BinsHue
BHEIIHHUX 3arpsi3HEHUIl Ha Mpollecchl TyOoKoil ouncTku BemiectBa. [loHsTHe Ko3duienTa
MHTCHCUBHOCTH OYHUCTKH. [luddy3noHHas Momenb 3arpsA3HEHUs] M3 BHEIIHEr0 HCTOYHHKA.
Mopenp DOCTYIUIEHHST TNPUMECH W3 BHEIIHET0 HMCTOYHUKA IO MEXAaHU3MY pPACTBOPEHUS.
Knaccudukanus meronoB riayOokoil ouuctku BemiecTB. OOImIas XapaKTepHUCTUKAa METOJOB
II1yOOKON OYMCTKHU BEIIECTB.

4.2. XuMHUYECKUEe METO/IbI OJTYyYEeHUsI 0cO00 YUCTHIX BEIIECTB

OCHOBHBIE BApUAHTBl XMUMHYECKHX METOJIOB M OLIEHKA UX IPEAEIbHBIX BO3MOMXKHOCTEM.
CymHOCTh XMMHUYECKHUX TPAHCHOPTHBIX peakuuil. [lepeHoc BemecTBa NOTOKOM Ta3a-HOCUTEIS.
[Tepenoc BemiecTBa MoJekysipHo auddysueii. I[lepeHoc BemecTBa MOCPEACTBOM KOHBEKIIUH.
[IpeumymiecTBa U HEAOCTATKU XUMHUYECKUX METOAOB MOJIYYEHHUS 0CO0O0 YHCTHIX BEIIECTB.

4.3. ®U3NKO-XUMHYECKHE METO/IbI MOTYUYCHUSI 0CO00 YMCTHIX BEIIECTB

JIMCTIIIIAIMOHHBIE MeTObl. PekTudukanus Kak MeTo] rTyOOKOW OYMCTKH BEIIECTB —
TEOPETUYECKHE OCHOBBI PEKTH(PUKAIIMU pa30aBIECHHBIX PACTBOPOB, OCHOBHBIE XapaKTEPUCTUKH,
anmaparypHoe OQOpMIICHHE, BIHMSHHE 3arpsi3HSIONIETO JEHCTBUS MaTepuasia amnmapaTypbl Ha
[NIyOMHY OYMCTKH BELIECTB, MOJIEKYJISIpHAS AUCTUIUISILMS, TEXHOJIOTMYECKUE CXEMbI MOJIy4YeHUs
BemtecTB OCY. [TomyueHue ra3oB BEICOKOI YUCTOTHI METOJIOM KPUOTEHHOMN PEKTH(PHUKAIH.

AZICOpPOIIMOHHBIN METOJ] — TEOPETUYECKUE OCHOBBI PA3JEICHUS CMECEH METOI0M
ajcopOIMK, pacdeT JWHAMHKH aJCOpOIMH MHUKpOIpUMece mpHu TIyOOKOH OYHCTKe,
a7copOeHThI, HCIOJb30BAaHHE METOJa MPHU TIyOOKOH OYHCTKE BEIIECTB, TEXHOJIOTHMUYECKHE
CXEMBI TTyOOKOH OYMCTKH ra30B B MpoOIleccax MPOU3BOICTBA JIETKUX H30TOIOB.

HNonooOMennpIit MeToa. TeopeTHdeckre OCHOBBI pa3lieJIiCHUs CMeceid METOJ0M MOHHOTO
obMeHa. OOt MOIX0I K CHHTE3Y HOHOOOMEHHBIX cMOoJI. IOHOOOMEHHAs TEXHOJIOTHSI OUUCTKU
BoAbl. [IpMHIMNHAIBHBIE OCHOBBI TEXHOJOTMM OYMCTKM JKUIKHUX PAAHMOAKTHUBHBIX OTXOJIOB
METO/I0M HOHHOTO OOMEHa.

Kpucrammmzanuonnsie metoapl. DU3MKO-XMMHUYECKHUE OCHOBBI MeTona. HopmanbHas
HarpaBj€HHas KpUCTauiM3anus. MHOrokpaTHash HampaBjieHHas KpUCTaUIM3alus. 3O0HHAas
nepekpucramzanug. OOmui aHanu3 TEXHUYECKUX CPEICTB M METOJOB 30HHOW IUIaBKU MpU
MPOU3BOJICTBE TYTrOIUIABKUX U XMMHUYECKU aKTHUBHBIX METAJUIOB Il COBPEMEHHOM SHEPreTHKHU.
OCHOBBI TEXHOJIOTMH AJIEKTPOHHO-TYYE€BOM 30HHOM IJIaBKU LIUPKOHUS.

Monyas S. TexHo0rusi U30T0N0B

5.1. Paznenenne n30TOMOB METOJIOM PEKTH(DHUKAITUH.

Pextu¢ukanus Boabl Kak croco0 paszgeneHus H30TOmoB. OOIIHOCTh U pasivyuue B
3aJja4ax KOHLIEHTPUPOBAHMSI H30TOMOB BOAOpojaa U kuciopoaa. OcoOEHHOCTH BaKyyMHOMN
pextudukanmu Bonasl. Hwuskoremneparyphas pektudukamuss CO MeraHa Kak CHOCOOBI
paszeneHus U30TOMOB YIJIEpoAa; pas3AelieHHe H30TONOB a30Ta M KHUCIOopoJa peKThdukaruei
NO; pasnenenne wu3zoronoB Oopa pektudukanuerr BF;. OcobeHHOCTH TEXHOJIOTHH,
anmnaparypHoe oopMIIeHIE, TEXHOJIOTHUYECKHE CXEMbl, IPON3BOACTBEHHbBIE YCTAHOBKH.
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5.2. Pa3neneHnne H30TOMOB METOIOM XUMHUECKOI0 H30TOITHOI'0 OOMEHa.

Oco0eHHOCTH MeTOa XHMMHUYECKOrO H30TOmHOro oOmeHa. PasneneHue H30TONOB B
CHUCTEMaX <« KHMJIKOCTh-Ta3» Ha MpUMEpax TEXHOJOTUU pa3lieJIeHUus1 U30TOIMOB YIiiepoaa, a3oTa,
KHCJIOpoJia, O0opa W KpeMHus. PaszneneHne HM30TONOB B CHCTEMAaX <(OKHIAKOCTh-XKHIKOCTBY —
aMaJlbraMHBIA croco0 pa3/eieHusl W30TOMOB JUTHS, Kalus, Kalblus, Maraus. Pasnenenue
M30TOMOB METOJIOM B CHCTEMaX «OKUIKOCTh-TBepAas (pa3za» Ha mpuMepax pa3ieieHHs H30TOIOB
azota U Oopa. OCOOEHHOCTHM TEXHOJOTHH, ammaparypHoe oGOpMIEHUE, TEXHOIOTHYECKHE
CXEMBI, TPOU3BOJICTBCHHBIE YCTAHOBKH.

5.3. Pa3nenenue u30Tonos BOAOpoaa

Paznenenne H30TOMOB BOJOpOAA METOJAOM pEKTH(GUKAIIMM — KOHIEHTPUPOBAHUE
neiTepus MeTogaMHu peKTU(UKAIMU BOJABI, PEKTUPUKANNKA aMMHUaKa, HU3KOTEMIIepaTypHOU
pekTuduKauy Bogopoaa. PazneneHne M30TOMOB BOJOPOJA METOJIOM XHMHUYECKOTO OOMEHa B
CHUCTEMax  «BOJA-BOJOPOI», <OKMJIKUHW aMMHAK — BOJOPOA», JBYXTEMIIEpaTypHbIM
CEpPOBOJIOPOAHBIM ~ MeTOAOM. (OCOOCHHOCTH TEXHOJOTHH, ammapaTypHoe odOopMIICHHE,
TEXHOJIOTHYECKUE CXEMbI, TPOU3BOJCTBEHHBIE YCTAHOBKHU.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bup yuebnoii paboTh Bcero Cemectp
5 7 8 9
3E |Axkan. | 3E |Axkan. | 3E |Axkan. | 3E |Axkan | 3E | Axkan
9. 9. 9. 9. 9.

Obmas TPyA0eMKOCTE | 55 | g5 2 72 6 216 6 216 8 288
MUCIUIIINHEI

KonTakTHas pa6ora

— ayIUTOPHbIE 8,39 | 302 | 0,89 32 2,5 90 2,5 90 2,5 90
3aHATHS:
Jlexunn 4445 | 160 |0445| 16 | 1,33 | 48 | 1,33 | 48 | 133 | 48
Hpakruseckue 3,045 | 142 [0445| 16 | 1,17 | 42 | 1,17 | 42 | 1,17 | 42
sarsatus (113)
Camocrosrenbhas | 1061 | 385 | 111 | 40 | 25 | 90 | 25 | 90 | 45 | 162
padora
KonTaktHas
CaMOCTOATENbHAS 0,2 0,2 - - -
padora 10,61 1,11 2,5 2,5 45
CaMOCTOATENLHOE
W3YUCHHE pa3/ieiIOB 381,8 39,8 90 90 162
TUCIUILIAHBL
Buabl KoHTpOJIS:
3auer + +
DK3amMeH 1 36 1 36 1 36
KonrtakTHasi pa6orta
—  IPOMeKYyTOYHAasI 1,2 0,4 0,4 0,4
aTrecTanus 3 1 1 1
Hoaroroska k 106,8 35,6 35,6 35,6
IK3aMeHy.
Bun urorosoro 3auer DK3aMeH DK3aMeH DK3aMeH
KOHTPOJISA:
Bup yuebnoit paboTh Bcero Cemectp
5 7 8 9
3E |Actp.| 3E |Actp.| 3E |[Actp.| 3E |Actp.| 3E | Actp.
q, q, q, q, q,
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O01mas TpyI0eMKOCTh
JIMCIUTUTAHB

22 594 2 54 6 162 6 162 8 216

KonTakTHas pa6ora
— ayIUTOPHBIE 8,39 | 226,5| 0,89 24 25 | 675 | 25 | 67,5 | 25 | 675
3aHATHS:

Jlexuu 4445 120 [ 0445 | 12 1,33 36 1,33 36 1,33 36

Hpaxrireckite 3,945 | 106,5 | 0,445 | 12 | 1,17 | 31,5 | 1,17 | 31,5 | 1,17 | 31,5
3ansTust (I13)

CamMmocTosiTeJIbHAA

paGora 10,61 | 286,5 | 1,11 30 25 | 675 | 25 | 675 | 45 |1215

KonraktHas
CaMOCTOSTEIbHAS 0,15 0,15 - - -

pabora 10,61 1,11 2.5 2.5 45

CamocrosTenpHOe
U3yYEHHUE pa3/IeoB 286,35 29,85 67,5 67,5 121,5
JUCLIUIUTMHBL

Buabl KOHTPOJIA:

3auer + +

DK3aMeH 1 27 1 27 1 27

KonrakTHass pabora
—  NIpoOMeXyTOYHAasi 0,9 0,3 0,3 0,3
aTTecTalusAa 3 1 1 1

IMoaroroBka K 80,1 26,7 26,7 26,7
IK3aMeHY.

Bua uToroporo
KOHTPOJISI:

3auer DK3aMeH DK3aMeH OK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«MeTobl AHAJIMTHYECKOT0 KOHTPOJISA B MPOU3BOJICTBE MATEPHAJIOB COBpPEeMEHHO
sneprerukm» (b1.5.24)

1. Heap qucuMmiInHbl: cOPMUPOBATH Y OYIYIIETO CIENUATNCTa JOCTATOYHO IMOJTHOE
NpeJICTaBICHUEe O METOJaX AaHAJIWTUYECKOrO0 KOHTPOJS B TPOM3BOJACTBE MAaTepHAlIOB
COBPEMEHHOH JSHEPreTUKU C BBISBICHHEM €ro CHenupUuKA Ui psAaa  TEXHOJOTHYECKHX
MPOLIECCOB, TAKUX KaK pPaJUOXUMHUYECKOE MPOU3BOJACTBO, MOJIyY€HHE H30TOMHOOOOTalEHHON
MPOAYKIIMH, 0COO0 YUCTHIX BEIIECTB, TEXHOJOTHUS PEIKUX DIIEMEHTOB.

2. B pe3yabrare wu3yYeHUH JUCUHMILIMHBI OOyYalOIIMICsT MO MNporpamMmme
CTIENNATUTETA JOJIAKEH:

o0b1adamyp CIETYIOIMUMUA KOMIIETCHIUSIMU

— CIOCOOHOCThH HCIIOJIb30BAaTh MAaTEMaTHYECKHE, €CTECTBEHHOHAYYHBIE W HWHKEHEPHBIC
3HAHMSA I perieHus cBoeit npodeccrnonansuoit aestenbroctu (OITK-1);

— CHOCOOHOCTh MPO(EeCcCHOHANLHO HUCIOIb30BaTh COBPEMEHHOE TEXHOJIIOTUYECKOE H
AHAIUTUYECKOE OOOpYyIOBaHUE, CHOCOOHOCTh K MPOBEICHUIO HAY4YHOTO HCCIENOBAaHUS U
aHAJIN3Y NOJYYEHHBIX IIPU €ro nposeaeHuu pe3ynbratoB (OIIK-2).

— CIIOCOOHOCTh aHAJIM3UPOBATh TEXHOJIOTMYECKUHN MPOIIECC, BBISBIATH €r0 HEJOCTATKU U
paspabaTbIBaTh MEpOTIPUATHS IO ero coBepiieHcTBoBanutO (I1K-3);

— CIOCOOHOCTb CaMOCTOSITENIBHO  BBIMOJIHATH HMCCIIEAOBAHUS C HCIOJIb30BAaHHUEM
COBPEMEHHOM ammapaTypbl U METOJIOB HCCIEAOBAHUS B 00JIACTH OOBEKTOB MPOGECCHOHATHLHON
NEeSTENIbHOCTH, MPOBOAMTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB U  YCTaHABIIMBATH
anexkBaTHoCTh Mojenei (I1IK-10);

—  CIOCOOHOCTh  YNPaBSATh  JCUCTBYIOIIMMHM  TEXHOJOTMYECKMMH  IpOLieccaMH,
o0ecrneYnBarOIIMMH BBITYCK MPOIYKIINH, OTBEUYAIONIeH TpeOoBaHusIM cTaHAapToB U poiHka (I1K-
15);
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B pesynbprare nuzydeHus: JUCHUIUIMHBI CTYACHT JI0KEH:

3namo:

— crneuu(UKy TPOBEACHHUS aHAIHM3a MAaTEPHAIOB COBPEMEHHON SHEPreTUKHU C YU4ETOM
IpeBapUTENbHOM MOArOTOBKH MPOObI U MeHIaroIuX (GakTOpOB;

— TEOpPETHYECKHE OCHOBBI, O0JIACTH MPHUMEHEHHUS, BO3MOXXHOCTH, OTPaHUYCHHS
HCIOJIb30BaHUs KaXKIOr0 METO/Ia ISl aHallu3a MaTepHUajoB COBPEMEHHON YHEPreTUKH.

Ymemns:

— OCYIIECTBIISITh BHIOOP ONTHMAJIbHOIO METOJAA JUIsl PELICHHS KOHKPETHOM 3a/adu
OTpeJIeTICHUsI COCTaBa BEILIECTBA MIPU aHAIM3€ MAaTEPHAIOB COBPEMEHHOMN YHEPTEeTUKHY;

— TPOBOAMTH pacdyeT COCTaBa AaHAJIM3UPYEMOIO BELIECTBA NPU HCIOJIb30BAHUU
Pa3IUYHBIX METOJIOB C YUETOM CHeIH(UKN aHAIN3a MAaTEPUATIOB COBPEMEHHOW DHEPTETHKHU.

Braoemy:

— HABBIKAMU CTaTUCTHYECKOW 0OpabOTKM pe3yabTaTOB aHajIM3a C yuyeToM creruduku
MpEeIBApPUTEILHOM  TOATOTOBKM  TMPOOBI, CIyYalHOW ¥ CHCTEMaTHYEeCKOW MIpHOOpHOH
MOTPENTHOCTH, 00JACTH ONpPEAesIeMbIX KOHIIEHTPAIHIA;

— HaBbIKAMU OIpeaeNeHuss U ydera (HaKTOpPOB, BHOCALIMX OCHOBHOM BKIJIaJ B
MOTPEUTHOCTh aHAJIN3a;

— MeEToJlaMU TPOBEACHUSA OHKCIEPUMEHTAa C TMPUMEHEHHEM COBPEMEHHON HayudHOMU
anmaparypsl, aHaIH3a ¥ 00padOTKH PE3yIbTATOB SKCIIEPUMEHTA.

3. Kpartkoe conep:kaHue TUCUMILTHHBI

MonyJib 1. PU3HKO-XMMHYECKHE METO/IbI AHAJIHM3A2 U30TONOB U 0000 YHCTHIX BEIeCTB.

1.1. Cratuctuyeckas ob6paboTKa pe3yabTaTOB U METPOJOTHUECKHE XapaKTEPUCTUKH Ha
npUMepe METO/I0B aHajIu3a U30TOOB U 0c000 yucThix (OCYH) BeriecTs.

B nannowm paszene paccMaTpHBAaIOTCS METOJIbI CTATHCTUYECKON 00paOOTKM aHanu3a Ha
npuMepax aHali3a HM30TOMMHOTO COCTaBa BEIIECTB M HCIOJIB30BAHUE JIOTAPH(PMHUUECKOTO
pacripeiesieHust Ipu 00pabOTKe pe3yIbTaTOB aHalM3a 0C000 YUCTHIX BemiecTB. [I[puMeHnTenbHO
K aHanu3y u3zoronoB u BemiecTB OCY paccmaTpuBaOTCS METPOJOTHUYECKHE XapaKTEPUCTUKU
METO/IOB BBIIOJIHEHUS U3MEPEHUHN, COCTABIISIONINE TIOTPEITHOCTEN U CIOCOOBI UX OLIEHKH, B TOM
YHCIIe 9YYBCTBUTEIHHOCTh U TPEJIEN OOHAPYKEHUS KaK BaKHEUIITNE XapaKTePUCTUKNA METOIa TIPU
aHaJIM3€ U30TOMHOIO COCTaBa M 0COOO YHCTHIX BELIECTB.

1.2. Meronbl aHanm3a 0co00 YHCTHIX BEIIECTB.

Pazmen mocesimen wu3ydeHuto crnenuduku aHammsza BemectB OCU. Meromabl
MpEeIBapUTENLHOTO KOHIEHTPUPOBAHUS MUKPOIIPUMECEH KakK MpeaBapuTeabHas CTaAus aHAIN3a
0c000 4ncThIX BemecTB. CriocoObl MPUMEHEHHsT HEM30UPaTEIbHbIX, SACPHBIX, KATATUTHUECKHUX,
CHEKTPAJIbHBIX U XpoMmaTorpaduyecKkux METOJOB IS aHallM3a MHUKpPOIpPHUMECEH B BeEIleCTBax
OCY, a Taxxe.

1.3. MeToab! aHaan3a CTaOUIBHBIX H30TOIIOB.

OcoOeHHOCTEN HCTIONB30BaHUS MACC-CIIEKTPOMETPUH, IEHCUMETPUH, HHTEPPEpOMETPUN
U CHEKTPaJbHBIX METOJOB JUJIsl aHaJM3a M30TOMHOTO cOocTaBa BewecTB. [loJHBIN M30TOMHBIN
aHAJIU3 BOJBI C UCIIOJIB30BAHUEM METOMA ABYX KOHCTAHT M KOMOMHAIIMH ACHCUMETPHYECKOTO H
CIEKTPAJILHOTO METO/IOB.

Moayab 2. ®u3nK0-XUMHYECKHE METOIbI AHAJTHU3A PeIKUX U PACCESTHHBIX )JIEMEHTOB

2.1. OcHOBHBIE TOHATHS AHATTUTUYECKOIO KOHTPOJIA B IPOU3BOJICTBE PEIKUX DJIEMEHTOB.

OCHOBHbIE TIOHSITUS AHATUTUYECKOIO KOHTPOJS B TMPOU3BOJCTBE PEIKUX SJIEMEHTOB,
O0BEKThl aHajn3a, OCOOEHHOCTH COCTaBJIEHUS CXEM aHaliu3a, BHIOOpA METOJOB aHalu3a,
MpeIBapUTENbHON MOATOTOBKM MpoO, COAepXKallUX peaKue MeTayibl. ATTeCTOBaHHbBIC
METOJUKM aHalIu3a OOBEKTOB NEpepabOTKU CHIPhS PEIKUX METaUIoB. BaXKHOCTh KOHTPOIS
coJlepyKaHusl MpUMecel, BIUSIONINX Ha MOTPEOUTENILCKUE CBOMCTBA MaTepUAIIOB.

2.2. OCHOBBI MUHEPATIOTUYECKUX HCCIICIOBAHUM.

OcHOBHBIE TPUHIIMIIBI U METOJIbI TPAHYJIOMETPHUUECKOro aHaian3a. OnTH4ecKre CBOWCTBA
MaTepuajioB M METOAbl HX UCCIEAOBaHMUS (CBETOBasi M PEHTIEHOBCKAsT MUKPOCKOIUS,
ONTHYECKasl U JIIOMUHECIEHTHAs clieKTpockonusi). VccienoBanue CTpyKTypbl MUHEPAJIOB, Py U
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IPOAYKTOB MX NepepaboTK (OCHOBBI PEHTI€HO(A30BOTO aHAIN3a, HIEKTPOHHOW MUKPOCKOIHH,
nH(}paKpacHON CIIEKTPOCKOITHN).

2.3. Oco0EHHOCTH aHATTUTHYECKOTO OTPEICTICHUS PEIKUX METAIIJIOB.

OU3NKO-XUMUYECKHUE METO/IbI OTIpeAeTIeHUs TUTHsI. XUMHUECKUEe U (PU3UKO-XUMHUECKHE
METO/Bl ONpPEACNICHUs pPeIKOo3eMeNbHBIX AeMeHTOB (P33). MeTtonbl omnpeneneHus MUPKOHMS,
radHUsI, HUOOUS, TaHTaIA U YpaHa.

Moayas 3. Xpomarorpaduss wu
MaTepHajI0B COBPEMEHHOM IHEePreTHKH

3.1 Xpomarorpaduueckiue METOIbl B aHAJIM3E MaTEPUATIOB COBPEMEHHOW YHEPTETUKU.

OOmHOCT, W cnenMduka MPOLECCOB XpoMaTorpauueckoro aHajinu3a MaTepHalloB
COBPEMEHHOM »HepreTuku. Teoperuueckue OCHOBBI Xpomatorpaduu. IlpeamoaroroBka u
CHUCTEMBl BBOJa 00pa3loB Npu XpomarorpapuueckoM aHaimu3e. KadecTBeHHBIH ra3o-
xpomaTtorpaduueckuii aHanmu3. OKCKIIO3MOHHAs Xpomarorpadus. KuaKoCThb-KUAKOCTHAS
(pactipenenurensHasi) xpoMmarorpadus. CBepxkputuyeckas QurongHas Xxpomatorpadus.

3.2. Macc-CneKTpoMeTpHusi U XPOMaTO-MacC-CIIEKTPOMETPHUSI KaK METOAbl aHaIN3a
MaTepHaloB COBPEMEHHON YHEPTEeTHUKH.

Oco0OeHHOCTH TPUMEHEHHUS METOJOB MOHM3ALMU JJIs TOJYYeHHs] MaccC-CIIEKTPOB
MOJIEKYJIIPHBIX MOHOB M U3YYEHHUSI BBICOKOMOJIEKYJISPHBIX COCAMHEHUN PA3TUYHON MPUPOIBL.
®u3nyecKkue OCHOBBI METOJA MAacCC-CIEKTPAIBHOIO paclaja OpPraHUYEeCKUX COEIUHEHUN B
peXHUMe INIEKTPOHHON MOHM3AIUH. [[pHHIUITBI U PUEMBI ONIpeAeTICHUS 00JIACTH MOJIEKYIISIPHO-
MaccoBOro pacmpeneneHus. [loHATHE «OCKOJOYHBIE M  XAPAKTEPUCTUYECKHE  HOHBI».
Ou3MYecKue OCHOBBI MAaCC-CIEKTpalbHO pacnana. [loHsTHe MeracTaOWiIbHBIE WOHBI U
NPUHLUIBI X o0pa3oBaHus. OCHOBHBIE MPaBUIIA M MOAXO0/bI K HHTEPIPETALUU MACC-CIIEKTPOB.
Pacuer wu3oTOMHOI wacTOTHl coeaMHeHMH. Mertox Macc-(pparmMeHTOrpaguu U PEXKHM

XpoMaToO-Macc-CNeKTPOMETpUsT B aHaJH3e

MOHHUTOPHHTA 3aIaHHBIX HOHOB. MacC-CIIEKTPOMETPHSI BRICOKOTO Pa3pelIcHHSI.
4. O0beM y4eOHOM JUCHUILINHBI

Buna yueOHoi# padoThl Bcero Cemectp
7 8 9
3E Axaj. 4. 3E Axka. 4. 3E Axaj. 4. 3E Axaj.

q.
O6mas Tpy10eMKOCTh MUCIUILIHHBL 13 468 4 144 4 144 4 144
KonrakThast pagora — ayautopusie 5.34 192 1,78 64 1,78 64 1,78 64
3aHATHUA:
Jlexunu 2,67 96 0,89 32 0,89 32 0,89 32
Ipaxtuueckue 3ansrus (I13) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTosiTebHast padora 6,66 240 2,22 80 2,22 80 2,22 80
KonTakTHas camocrosiTenbHas pabota 0.4 0,2 0,2 -

6,66 2,22 2,22 2,22
CaMOCTOﬂTeHLHOe U3YyUCHHUEC pa3aciioB ’ > ? >
[ 239,6 79,8 79,8 80
Buasbl koHTpoJs:
3auer - - + I ¥ T N N
3ayer ¢ OLEHKOH - - - - - - - -
DK3aMeH - - - - - - 1 36
KonrakrHas pabora
MPOMe:KYyTOUHAS ATTeCTAIUS 1 0.4 1 0.4
IMoaroroBka K 3K3aMeHy. 35,6 35,6
Bu/1 MTOr0BOI0 KOHTPOJISI: 3auer 3auer IK3aMeH
Buna yueOHo# padoThl Bcero Cemectp
7 8 9
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3E Acrtp. 4. 3E Acrtp. 4. 3E Acrtp. 4. 3E Acrtp. 4.

OO1mast TpyI0EeMKOCTh AUCIHILTHHBI 13 351 4 117 4 117 4 117
;(a‘;'f::l':“a" padora —ayauTopHrIe 5.34 144 1,78 48 1,78 48 1,78 48
Jlexmym 2,67 72 0,89 24 0,89 24 0,89 24
IIpaktrueckue 3anstus (I13) 2,67 72 0,89 24 0,89 24 0,89 24
CamocrosiTesibHasi padoTa 6,66 180 2,22 60 2,22 60 2,22 60
KonrakTHas camocrosTenbHas paboTa 0,3 0,15 0,15 -
g;i‘ﬁ;gﬁf;?"“oe H3YUCHHE pasieion 6:06 179,7 22 59,85 22 59,85 2,22 60
Buasbl koHTpoJs:

3auer - - + + ¥ T _ N
3aueT ¢ OLIEHKOH - - - - - - - -
Ok3aMeH - - - - - - 1 27
KoHnrakTHas padora - 03 } ) ) ) 03
NPOMEKYTOYHASA aTTeCTALUA 1 ? 1 ’
IToaroroBka Kk IK3aMeHY. 26,7 - - - - 26,7
Bu/1 HTOTOBOTO KOHTPOJISI: 3auer 3auyer IK3aMeH

AHHOTanus padoyeil NPOrpaMMspl AUCHHUILIMHBI «3aKOHOAATEIbCTBO B 00J1aCTH
HCI0/Ib30BAHNS ATOMHOM HEpIrum»
(b1.B.25)

1. eap AUCHUNJIMHBI — CTYACHT MPHOOpETET 3HaHUA 3aKOHOB P®d, KoTopwie
OTpEACNAIOT TpeOOBaHMUS K OPraHU3aldd W BEACHUIO MPOU3BOJCTB ATOMHBIX TOIUTUBHBIX
IUKJIOB, a TAK)XX€ JPYTUX 3aKOHOB U HOPMATHBHBIX aKTOB, B KOTOPBIX OMpPENEICHbI TPEOOBaHUS
OpTaHHU3AIMH POU3BOJICTB

2. B pe3yabrare u3y4YeHHMs UCHUIUVIMHBI OOyYAKIIMHCA 1O MporpaMmme
CTIENHATUTETA JOJIAKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

—  CIIOCOOHOCTHIO  HWCIOJB30BaTh  HOPMATHBHBIE IPABOBBIE AaKThl B CBOGHU
mpoeCCHOHAIBHON NIeSITEIbHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K COONIOJCHUIO TIpaB W
o0si3anHOCTEH rpakaanuHa (OK-9)

— TOTOBHOCTBIO HCIOJIB30BaTh ACMCTBYIOIIME HOPMATHUBHBIE JOKYMEHTHl B 00JacTH
panuanoHHoOu U saaepHoii 6e3onacHocTH (ITK-8).

3namo:

— OCHOBHBIC TPHHIIUIBI POCCHUICKOTO W MEXIAYHAPOMAHOTO SIEPHOTO IMpaBa MU €ro
PUMEHEHHUS B chepe SHEPreTHKY;

— KJII0YEeBBIE TPOOJIEMBI OOecreueHus: Oe30MacHOCTH IMPU HUCIOJIB30BAaHUM ATOMHOM
SHEPreTHUKU B MUPHBIX LENSIX.

Ymemns:

— OPHUEHTHUPOBATHCS B MEXKIYHAPOJHO-IIPABOBBIX aKTaxX, JOKTPUHE MEXIYHApPOIHOTO U
HAI[MOHAJILHOTO IIpaBa 1o ONPeACICHHBIM pa3aesiaM JUCHIHUTIIINHBL;

— CIIOCOOHOCTH OCYIIECTBJIATH MOJ00P HEOOXOAUMBIX HWCTOYHUKOB W JIOKTPHUHBI
MEXTYHAPOJIHOTO U HAIIMOHAIBHOTO TIPaBa Mo TeMe.

Braoemy:

— CMOCOOHOCTBIO BBIJCNIUTh MEXKIYHAPOIHO-TIPABOBBIC (HALIMOHAIBHEBIE) MPOOJIEMBI,
oO11e 1 YacTHBIE MOJIXOAbl IPABOBOT0 PEryJIMPOBAHUS U BBIBUTH IIPABOBBIC MPOOEIIBI;

— CIOCOOHOCTBIO TOHUMAHHS OCHOBHBIX MEXKIYHAPOIHO-TIPABOBHIX (HAIIMOHATIBHBIX )
IIPABOBBIX MPOOJIEM B paMKax JaHHOM MPOOIEeMAaTUKH U MOJIXO00B K UX PELICHUIO.
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3. KpaTkoe conep:xaHue TUCHUNITHHBI

1. ATOMHOE 3aKOHOIATEIbCTBO KAK YACTh JHEPreTHYeCKOro 3aK0OHOAaTe/IbCTBA.

1.1 OpranuzanuoHHas CTPYKTypa aTOMHOIO SHEProONpOMBIIUIEHHOTO KOMILIEKCA.
CoBpEMEHHOE COCTOSHUE aTOMHOM SHEPTETUKH.

1.2 TlpeammeT, METOA W OCHOBHBIE TPUHIHUIIBI MPABOBOTO PETYIMPOBAHHUS B 00JacTU
ATOMHOMW SHEPTreTUKH.

1.3 ATOMHOE 3aKOHOJATENbCTBO KAk COCTaBHAas  4acThb  JHEPreTHYECKOTO
3akoHonarenscTBa (MexayHapoaHsie poropopa P® B o6mactu WCMONB30BaHUS aTOMHOMN
DHEPIHUH)

1.4 O6mias xapakTeprucTUKa UICTOYHUKOB aTOMHOTO TIpaBa.

1.5 OcHoBHble mONIOXKEHUS (eaepanbHOro 3akoHa «OO0 HCIONB30BaHUM aTOMHOM
SHEPIUNY.

2. MekayHapoaHO-NIPaBOBOe pPeryJiupoBaHHe B 00/1aCTH HCIOJb30BAHUSI ATOMHOM
JHEePrum

2.1 KonBeHmusi B 00JacCTH HCIIOJIb30BAHUS ATOMHOW DHEPIHH - ABTOHOMHAs CHUCTEM
MEXTYHapOJAHO-TIPaBOBbIX HOPM: (U3MYECKas 3al[uTa SACpHOr0 Marepuana, OMoBeleHHe 00
aBapuu U IOMOIIb B Cllydae SIAEPHOM aBapUM WM DPAJAUALMOHHON aBapUHHON CUTYallUH,
MEXTyHapOAHAsI CUCTEM IPakJaHCKO-TIPAaBOBOM OTBETCTBEHHOCTH 3a SIACPHBIN yiepO

2.2 MAT'ATD — OCHOBHOM y4YyaCTHHUK CHCTEMbl KOHTPOJISI 3a MCIIOJIHEHHEM
MEXTYHapOJHBIX KOHBEHIIUH B c(hepe MUPHOTO UCIIOJIB30BAHUS AaTOMHOMN HEPTUU.

2.3 Marepuansi MAI'ATD kak HCTOYHHK NPAaBOBOIO PETYIHPOBaHUS B 00JacTh
WCITOJIb30BAaHUH ATOMHOM SHEPTUU.

2.4 HamwoHanpHBIE JOKIAABI TIO BBHIMOJHEHHIO O00S3aTENbCTB, BBITCKAIONIUX U3
KonBeHIu B 06J1aCTH UCTIOJIB30BAHUS aTOMHOM SHEPTHH.

3. 'ocynapcTBeHHOe ynpaBjieHHe B 00J1aCTH UCIIOJIb30BAHUS ATOMHOM JHEPrumn

3.1 Tlomnomouus IlIpesupenta PD, denepanpHoro cobOpanus, IIpaButensctBa PO,
OpPraHOB TOCYJapCTBEHHOM BIAacTH cyObekToB P®, opraHoB camoympaBieHHs B 00JacTu
WCITOJIb30BAaHNS ATOMHOM SHEPTUN.

3.2 ®epnepanbHble OpPraHbl HCIOJHUTENBHOM BIIACTH, OCYLIECTBIIAIOIINE YIIPABICHUE
UCITOJIb30BAHUEM aTOMHOM YHEPTHUU.

3.3 TocynapcTBeHHass Koprmopauus O aTOMHOW 3Hepruu «PocaTom» MOJIHOMOYMS,
(GYHKIIMHM 1 BUJIBI IESTEIbHOCTH.

4. I'ocynapcTBeHHOe peryJMpoBaHue 0e30MACHOCTH NMPH HMCHOJb30BAHMH ATOMHOM
JHEePrum

4.1 3aK0HOATENBCTBO, PETYIHUPYIOLIEE AACPHYIO U PaIHAIIMOHHYIO 0€30IaCHOCTD

4.2 Opranuzanusi HaaA30pa 3a SASPHOM M paTUAlMOHHOW O€30MacHOCTHIO, y4E€TOM M
KOHTPOJIEM SIICPHBIX MaTEPHUATIOB U (PU3MUECKOM 3aIUTHI SACPHBIX YCTAHOBOK

4.3 denepanbHbie HOPMBI U MPaBHUIa B 00JaCTH aTOMHOM SHEPTHH, KaK HCTOYHUK ITpaBa
B OTOU cepe NesITeIIbHOCTH

4.4 TlpaBoBoe peryaupoBaHHE OOpamieHUs] ¢ PaJdOAKTHUBHBIMH  OTXOJAMHU.
Me:xnyHapO HbIE ¥ HAllMOHAIIBHBIE TPOOIEMbI

4. O0beM yueOHO# JUCHMIIJIMHBI

Bunsr yaeOHOM paboThI B 3au. en. B akagem.u.
O01mas Tpy10eMKOCTh IMCIHUILIHHBI 10 Y4eOHOMY IVIAHY 2 72
AyJAUTOpPHBbIE 3aAHATHS: 0,9 32
Jlexuuonnsle 3anstus (JI3) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOCTOSTEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIMHbI 1,1 40
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er
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Bunsl yueOHoI paboThI B 3au. en. B actp.u.
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyJAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlexumonnsie 3ansTus (JI13) 0,45 12,15
[Tpaktuueckue 3ansatus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICSIOB TUCIIUIIIINHBI 1,1 29,7
Buja xkoHTpoJsi: 3a4er / 3k3amMeH 3ayer

AHHOTanUs padoyeil MPOrpaMMbl JUCUMILIIMHBI
«JKOHOMHKA sAnepHoii oTpacan» (b1.5.26)

1. Henp AMCOMINIMHBI: U3YYEHNE OCHOBHBIX TEXHOJIOIMH SAEPHOTO TOILUIMBHOTO LIUKJIA,
UX BIIMSHHE HA TEXHUYECKHE U SKOHOMHMYeckue mnokazarenn ADC, METoAOoB pacuera IEHbI
SIEPHOTO TOIUIMBA, OCHOB LIEHOOOOPA30BaHMs B DHEPreTHKE, OCHOB YIPABJICHUS MPOCKTAMHU,
OCHOB aHaJiM3a KOHKYPEHTOCIIOCOOHOCTH aTOMHOI SHEPreTHUKU B CPAaBHEHUU C TPAJAULIMOHHON U
aJIbTEPHATUBHON YHEPreTUKOM.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMIiCsT MO MNporpamMmme
CIeNNAIUTETA JOJIKEeH:

o0b1adamyp CIENYIOIUMU KOMIETEHIIMSIMU:

- CIOCOOHOCTBIO K KOOTIEpalluu ¢ KoJiieramu, padore B kosuiektuse (OK-7);

- CIOCOOHOCTH HAXOJIUTh OpPraHU3alMOHHO-YIIPaBICHYECKNE PEIICHNs] B HECTaHJapTHBIX
CUTYaIUSX ¥ TOTOBHOCTh HECTH 32 HUX OTBETCTBEHHOCTH (OK-8);

- CIOCOOHOCTBHIO K opranu3anuu padoTsl mogunHeHHbIX ([1K-13);

- CIIOCOOHOCTBIO K  OIEHKE IOCIEACTBUH NPUHUMAEMBIX  OpPTraHU3alMOHHO-
yrIpaBieHUYecKuX pemeHuid u ux ontummsanuu (I1K-14)

- COCOOHOCTBIO K COCTABJICHUIO M aHAIN3y OM3HEC-TUIAHOB pa3paOOTKU U BHEIPEHUS
HOBBIX TEXHOJOTMUECKHX IIPOILECCOB, oOOpamieHusi ¢ oO0beKkTaMu MpoeCcCHOHATBHON
NeSITeIbHOCTH, BBIITyCKA U Pealn3alui KOHKYpeHTHO criocoOHoi npoaykiuu (I1K-17).

B pe3ynbrate u3ydeHus: AUCUUILIUHBI CTYACHT JTOJIKEH:

3nams:

- TEHJEHUUU B CEOECTOMMOCTH DSJIEKTPOIHEPTUH, MOJYYECHHOW Ha 3JIEKTPOCTAHIIUS
Pa3HBIX TUIIOB;

— OCHOBBI ITPOU3BOJICTBA 3arOTOBOK M M3AENUI U3 KOHCTPYKIIMOHHBIX MaTepHUajoB

- BKJIAJ] pa3InyHbIX (PaKTOPOB B cebecTOUMOCTD AeKTpodHepruu Ha ADC.

Ymems:

- TPOBOJAUTH AHAIU3 HKOHOMHUYECKOW 3((EKTUBHOCTH JACUCTBYIOIIMX U CTPOSILIMXCS
ADC;

- IPOBE/IEHNE TEXHUKO-IKOHOMUYECKOTO aHAJIN3a OpraHU3aluy POU3BOICTBA OCHOBHBIX
MaTepuasoB U anmnapaTos;

- IPOBOJMTH pacyeT ce0ecTOMMOCTH AeKTposHeprun Ha ADC.

Braoemy:

- OLIEHKOW IOCJIEICTBUM NPUHUMAEMBIX OPTaHU3ALMOHHO-YIIPABICHUYECKUX PELICHUN U
UX ONTHUMH3ALUHY;

- IPOBEJIEHUEM IKOHOMUYECKUX PACUETOB.

3. KpaTkoe cogep:xanue JUCUMIJIMHBI.

Monyinsb 1. Onepreruka u ADC
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OHepreTu4yeckuil CeKTop PKOHOMUKH. Posib aTOMHBIX cTaHUui B sHepreTMku Poccum n mwupa.
0O0630p sanepHO-TOIUIMBHOTO 1HKIa PD. SnepHbpie MOIIHOCTH HAa JACHCTBYIOMIMX W CTPOSIIIUXCS
SIEPHBIX SHEPTrOOIOKOB.

Moayinb 2. CtpykTypa 3koHOMUKH ADC
CymectBytonue Mojenu peakTopoB. TommBo U ero Buabl. Croeruduka TEXHOJOTHH U
ompeaensieMord €1 SKOHOMUKM OCHOBHBIX craguii STL[. OcHOBHBIE MNOKa3aTenu SAECPHOMN
9KOHOMHUKH. Ce0eCTOMMOCTh SIIEPHOM SHEPruu, MOCTOSHHBIE W MEepeMeHHbIe 3aTparhl. [lyTu
camwxkenus 3atpat ATL. CpaBHeHue 3aTpaT pa3auyHbIX PEaAKTOPOB.

Monyib 3. CTOUMOCTD SIEPHON SHEPTUU
OKcIUTyaTallMOHHBIE 3aTpaThl peakTopoB. BeiBog ADC u3 skcruryaranu. CTOMMOCTD SIAEPHOM
sHepruu. [ocymapcTBeHHbie cyOcumuu. CTpaxoBaHHME ©  OTBETCTBEHHOCTh. Pacuer
cebectoumoctu simepHor sHepruu Ha BBP. Pacuer mpubsimm ot skcmryaramuu ADC. Pacuer
3arpaT Ha co3ganue ADC. Pacuer 3arpar Ha BbIBOA u3 3kcmuryarauuun ADC. 3arpaTsl Ha
YTUIU3AIUI0 0TX00B. CPOKH OKYIIAa€MOCTH SIICPHON SHEPTUU.

4. O0beM y4eOHOM JUCHUILINHBI

B
Bunbr yue6HOM paboThI 3a4eTHBIX B axaznem.
€IMHUIIAX Hacax
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY IJIAHY 3 108
KonrakTHas pa6ora (KP): 0,8 32
Jlexum 0,4 16
[Ipakruueckue 3anstus (113) 0,4 16
JlaGopaTopHbIe 3aHIATHS YUeOHbIM NAAHOM He NPEO0YCMOMPEHb - -
CamocrositesabHas padora (CP): 1,1 40
Buja xonTpoJsi: 3a4er / Jk3aMeH w %
B
Bunsl yueOHol paboThI 3aUETHBIX B actp. wacax
eIMHULIAX
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padora (KP): 0,8 21,6
Jlexun 0,4 10,8
[Ipakruueckue 3anstus (113) 0,4 10,8
JlaGopaTopHbIe 3aHITHS YUeOHbIM NAAHOM He NPEO0YCMOMPEHb - -
CamocrositesbHas padora (CP): 1,1 29,7
Buja xonTpoJsi: 3a4er / Jk3aMeH m %

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIINHBI
«TexHoJI0TMS TENJIOHOCUTEJICH SIIePHBIX JHEPreTHYECKUX YCTAaHOBOK (S19Y) u oxpana
okpy:xawuei cpeas» (b1.5.27)

1. Heabp AWMCOMIVIMHBI — U3Y4Y€HHE XHMMMKO-TEXHOJOTMYECKHUX IPOIIECCOB,
MPUMEHSEMbIX TPU IKCIUTyaTallMK SIIEPHBIX HHEPreTUYECKUX YCTAHOBOK M MPEIOTBPAIICHUE
nonagaaHus paauoakTuBHBEIX 0TX0A0B (PAQO), oOpasyromuxcs Ha ADY, B OKpYyKaIOIIYIO Cpemy.

2. B pe3yabrare u3ydYeHMs JUCHMIUIMHBI OOy4YallIuiics MO0 MporpamMme
CIeNNATUTETA JOJIAKEH:

001a0amb CIETYIOIUMA KOMIETSHITHSIMHU:

67




- CHOCOOHOCTh MPOGECCHOHATBHO HCIOIB30BATh COBPEMEHHOE TEXHOJIOTHYECKOEe |
AHAIUTUYECKOE O00O0pyI0BaHHE, CIOCOOHOCTHIO K IPOBEACHHUIO HAYYHOIO HCCIEAOBAaHUS U
aHaJIN3Y NOJYUYEHHBIX IIPU €ro npoBeaeHuu pe3ynbratos (OIIK-2).

- CIIOCOOHOCTH aHAJIM3UPOBATh TEXHOJOTHYECKHI MPOLIECC, BBIBIATH €r0 HEIOCTATKH U
pa3pabaTbIBaTh MEpONPUATHS 110 ero coBepiieHcTBoBaHMIO (I1K-3);

- COCOOHOCTH MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIlIEHUE C YUETOM OXpaHbl Tpyaa,
paauanoHHON 6€30MacHOCTH U OXpaHbl OKpyxaromeit cpensl (I11K-4);

- CIOCOOHOCTh CaMOCTOATEIbHO BBINOJHATH HCCIEJOBAHUS C HCIIOJIb30BAaHUEM
COBPEMEHHOM ammapaTypbl U METOJIOB HCCIEAOBAHUS B 00JIACTH OOBEKTOB MPOGECCHOHATHHON
NEeSTENIbHOCTH, MPOBOAMTH KOPPEKTHYIO 00pabOTKy pe3yiabTaToB U  YCTaHABIIMBATH
anexkBaTtHocTh mojaenei (ITK-10).

- CHOCOOHOCThIO K  0O€30MacHOMY TIPOBEACHHIO, KOHTPOJIO, pa3paboTKe U
YCOBEPILIEHCTBOBAHUIO  TEXHOJIOTMUECKMX  MPOIIECCOB  MOJATOTOBKM M pEreHepaiuu
TEIUIOHOCUTENIEH SIIEPHBIX SHEPreTUUYECKUX YCTAaHOBOK Pa3jIMYHOIO THUIA, OOECHEeUHBAIOIIUMU
HaJEKHYIO U JTOJITOBPEMEHHYIO 3aLIUTY OKpY’Karolel cpenpl oT Bo3aekcTuda paguanuu (IICK-
3.1).

3Hamu:

- KOHCTPYKIIMOHHBIE OCOOCHHOCTH M peXuMbI padoTbl 610k0B BBOP, PBMK u BH,
UCTOYHUKHU U JIOMyCTUMBIE MIPEIeIbl PATMOHYKIUIHBIX 3aTPSI3HEHUN TETUIOHOCUTEICH;

- BOAHO-XMMHYECKHE PEKUMBI U XapaKTEPUCTUKH OCHOBHBIX CHUCTEM CIIELBOJAOOUYUCTKH,
METO/IbI OYUCTKH HATPUEBOTO TEIUIOHOCHUTES U 3AIIUTHOTO ra3a;

- CTIOCOOBI OYMCTKU Ta30BBIX BHIOPOCOB U KUAKUX 0TX0/10B ADC;

-cmocoObl  TIPOBEJICHUS  JIEMOHTAaKa PEAKTOPHOTO OJOKa W XapaKTePUCTHUKH,
obpasyromuxcs rmpu 3tom PAO.

Ymemns:

- ucnoJsib3oBaTh «HOpPMBI paguanmoHHOW O€30MaCHOCTH» ISl OLICHKH pPaJdalliOHHON
00CTaHOBKHU;

- BbIOpaTh HEOOXOAMMBI METOJA JAe3aKTUBALMU O0OpYIOBaHHUS MpPU KOHKPETHBIX
UCXOJHBIX YCIIOBUSX;

- paccuuThIBaTh KO GHUIMEHTHI OYUCTKH KUAKUX paTnoakTUBHBIX 0TXx010B (JKPO);

- MPaBWJIBHO BBEIOUPATh METO/I BOAOIIOATOTOBKH U OUYMCTKU TETUIOHOCHUTEJIS.

Braoemy:

- METOJIaMU TPOBEJCHHS CTAHAAPTHBIX HMCIBITAHUNA TIO OMPEICIICHUIO0 YHEPreTUYECKUX,
TEXHOJOTMUECKHUX M SKCIUTyaTallMOHHBIX CBOWCTB MaTepUaioB COBPEMEHHOMN SHEPIEeTHKH;

-METOJIaMd M CpEACTBAMU TEOPETUYECKOTO0 M SKCHEPUMEHTAIBHOTO HCCIIEI0BAHUS
TerioHocuTenen A0V

- METO/IaMH JIe3aKTUBAUU 000pyIoBaHus U omereHnit Ha ADC;

- METOJaMHU OPTraHU3aAIMU XUMHUYECKOTO U PaIMOXUMHUUECKOTO KOHTpoJid Ha ADC;

- MeToaMu 10 nepepaboTke u 3axoponenuto PAO, obpazyrommuxcs npu cusitun ADC ¢
JKCILTyaTaluu.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Mooy 1. A2Y u mennonocumenu na ASC

[Ipenmer u 3amauu Kypca. DHEPreTHYECKHe NOTPEOHOCTH MJii Pa3BUTHS MHPOBOM
SKOHOMHUKH B Onmxaiiiee Bpems. TOIUIMBHO-IHEPTeTHUECKUN OajaHC. DJIEKTPOIHEPTUsS U €€
nonyuenue Ha TOC, I'DOC u ADC, cpaBHEHHME SKOHOMMUYECKUX M 3KOJIOIMUECKHUX ACIIEKTOB.
IlepcrieKTHBBI pa3BUTHSA AaTOMHOM SHEPTETUKH.

1.1. SAnepubie sHepreTuueckue yctaHoBkH (SIDVY). SnepHble peakTopbl Ha TEIJIOBBIX U
OBICTPBIX HEHUTpPOHAX W TNPUHIUMNHAIbHBIE THUIBl SACPHBIX TOIUIMBHBIX LHUKIOB. CTpyKTypa
aTOMHON dHepreTukd. KOHCTPYKTHBHBIE OCOOCHHOCTH, OCHOBHBIC XapaKTEPUCTHKU U
000pyI0BaHWE OTEYECTBEHHBIX HSHEPreTHUeCKuX saepHbiXx peaktopoB BBOP u PBMK,
3apybexHbix peakropoB BWR, AGR, HWR. AT3II u ACT. Tpaucnoptasie S10Y. Konuenmus
Oe3omacHoro peaktopa. PeakTopsl Ha ObicTphIX HeliTpoHax bBH nu BTT'P 1 ux oco6ennoctw.
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1.2. Terutonocurenu S10Y. OcHoBHble TeruioHOcuTenu DY u ux puzuko-xumMuUecKue
CBOMCTBA. TEXHOJIOrMYECKHUE ACTIEKTHI MOArOTOBKH U MOJJEP/KaHNs KaueCTBA TEINIOHOCUTENIEH.
[lytn moctynneHus 3arps3HEHUI B KOHTYp TemioHocutend SADY. PaanannoHHO-XMMHUYECKHE
IpoLeCCHl B TEIUIOHOCUTENAX. [IpoyKThl paanonusa M MpUMECH, WX BIUSHHE Ha KOPPO3HIO
KOHCTPYKLMOHHBIX MaTrepraioB. OCOOCHHOCTH KOPPO3HH B KOHTYPax CTajel, IUPKOHUEBBIX U
QTIOMHUHHMEBBIX CIUIABOB, I[BETHBIX METAJJIOB, CBOMCTBA MPOAYKTOB KOppo3uu. OCHOBHBIE
METOJbl YMEHBIIEHUS KOPPO3MM KOHCTPYKLMOHHBIX MAaTepUaioB KOHTypa. AKTUBaLus
TEIUIOHOCUTEIIS, TTPUMECE W MPOAYKTOB KOppo3uu. [loHATHE O XUMHUYECKON TEXHOJOTHH
TerioHocuTeneil 10V u BoJHO-XMMUYECKOM PEKUME BOIHBIX TEIIIOHOCUTENEH.

1.3. BomHo-XMMHUYECKHII PEXUM BOAHBIX TeruioHocuTene SDY. Temmodusznmueckue
CBOMCTBa BOJHOTO TeIuloHOcUTes. Pagnonus Boabl. HakomiieHne mpoayKToB paguoin3a U UX
BIIMSTHUE Ha KOPPO3UIO KOHCTPYKIIMOHHBIX MaTepuanoB. CrocoObl MOJaBICHUS paJuoIn3a BOIbI
B KOHType. HaBeneHHas M OCKOJIOYHAS AKTUBHOCTh B TEIUIOHOCUTENE. BOAHO-XMMUYECKHI
pEXKHUM OTHOKOHTYPHBIX M ABYXKOHTYpHBIX ADC. bopHoe perymupoBanue. Hopmupyemsie u
KOHTPOJIMPYEMBIE IT0KA3aTENN KauyeCTBa TEIJIOHOCUTEIIS.

BogomnoaroroBka. OcanuTenbHble METObI BOAOMOJITOTOBKH, HUX (DHU3MKO-XUMHUYECKHE
OCHOBBI, IPUMEHSAEMBIE PEATEHTHI, CTENIEHb OYMCTKH OT PAa3JINYHBIX NpuMeceil. MexaHnueckue u
HaMbIBHBIE GUILTPHL. lOoHHOOOMEHHBIE QUIBTPHI. XapaKTEPUCTUKH MOHUTOB U (DUIBTPYIOIINX
MaTepUaoB.

Cxembl ¥ 000OpyHOBaHME YCTAHOBOK OYHMCTKM BOJHOTO TEIUIOHOCUTENS. MarHuTHbIE
¢unbTpel. HambpiBHBIE W HMOHHOOOMEHHBIE (GWIBTPHL. BbicokoTemmeparypHble COpPOEHTHI.
PerynupoBanue conxepxaHus OOpHOM KHUCIOTBI, aMMHaka, THUIPOKCHIA Kalusi U T.A.
D¢} (HeKTUBHOCTD OUUCTKU OT PAJAUOHYKIHIOB. TE€XHOJIOTHS OYHUCTKU TypOWHHOTO KOHJEHCATa.
BXP TennoBsIx ceTei.

1.4. TexHosorus HEBOAHBIX TEIUIOHOCHUTENEH. XapaKTepUCTHUKAa U CBOWCTBA Ia30BbIX
temionocureneil. Kopposus MatepraioB B ra30BbIX cpeaax.

XapakTepucTuka M CBOMCTBa KHIKOMETaUNIMYECKUX TeruioHocutened. Kopposus
MaTepHalioB B JKHUJKUX MeTaiuiax. HaBeeHHast akTHBHOCTb.

CBoiicTBa OpraHMYECKUX TEIUIOHOCUTENEH U UX PATUOIHU3.

Mooynw 2. Opeanuzayus XuMu4eckoco u paouoxumuieckoeo Konmpoas na AJY.

OO0BeM XMMHYECKOTO M PaJMOXUMHUYECKOT0 KOHTpOJIsS B KoHTypax SDY. YcrpoiicTBa
otOopa npo0. MeToasl 1 prOOPHI KOHTPOIIS. MIOH-CeNeKTUBHBIE ANEKTPOAbI U UX MPUMEHEHHE.
CucreMa aBTOMAaTU3UPOBAHHOTO KOHTPOJIA TeIoHocuTenen SA0Y. PannoxuMuyeckuii KOHTPOJIb
crienikopiyca. Pagnoxumudeckue MeToapl KOHTPOJIsE 00BEKTOB OKpyskaromiei cpensl Ha ADC.
Ha3nauenue W OCHOBHBIE 3a/a4yM JIaOOpaTOPUHM BHEIIHEH [no3uMeTpud. HeTpaaunnoHHbIE
NEPCIEKTUBHBIE METObI HETIPEPHIBHOTO KOHTPOJIS KAYECTBA BOJHOTO TEIUIOHOCUTES.

Mooyns 3. Jezakmusayus o6opyoosarnus u nomeweruii Ha A9C.

[lonsiTe pe3akTMBaUMM M €€  KOJMYECTBEHHBIE XapaKTepUCTUKU. VcTouHmkm
3arpsA3HEHUS] TOBEPXHOCTEH W JOMYCTHMble YPOBHHM  3arpsizHeHus. TpeOoBaHus K
JIE3aKTUBHUPYIOIIMM pacTBopaMm. Moromme cpeactBa u  Mowmiee aeiicteue. I[IAB B
NE3aKTUBUPYIOMMNX pacTBopax. AkTuBHble M00aBku. CoctaB u 3((HEKTHUBHOCTH HEKOTOPBIX
JI€3aKTUBUPYIOIIHUX PACTBOPOB U KPUTEPUU BHIOOpA pallMOHAIBHBIX PEKUMOB J1€3aKTHBAIUH.

HezaktuBauusa A0Y. Pexumsl aesaktuBauuu koHTYpoB BBOP u PBMK u peuentypst
JI€3aKTUBUPYIOIINX KOMIIO3UIIMKA. MeXaHU3Mbl yAaJICHUs KOPPO3UINHBIX OTIOKEHNU pacTBOPAMU
JBYyXBAaHHOTO MeToJa. BnusHue temmepaTypbl, CKOPOCTH IMOTOKAa >KMIKOCTH, KOHLIEHTPAaLUU
pacTBOpPOB M BpEeMEHH OOpabOTKH Ha MPOIECChl JE3aKTUBAIMHM 1-TOo KOHTypa. BosnmelicTBue
JI€3aKTUBHPYIOIINX PACTBOPOB Ha MAaTe€pHalIbl TB3JIOB. TE€XHUUYECKUE CPEACTBA 1€3aKTUBALIUH.

Mooy 4. Paouoaxmusnvie omxoowvt na ASC.

4.1. Ocnosnble napamerpsl PAO na ADC. Tunsl paguoaktuBHbix otxon0B (PAO), ux
KJIacCCU(UKALIUA 10 COCTOSHUIO, XMMHUYECKOMY COCTaBY U yIEIbHOM akTUBHOCTU. OCHOBHBIE
stamnel obOpamenus ¢ PAO: cOop, TpaHCIIOPTHPOBKA, XpaHEHUE, MepepadoTKa U 3aXOpOHEHHE.
TpeboBanusi pamuanmoHHON Oe3omacHocTH. TexHomornueckas cxema ADC W OCHOBHBIC
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UCTOYHUKH oOpa3oBanuss PAQ: ra3oBble BBIOPOCHI, TBEpAbIE OTXOAbl M3 AKTUBHOW 30HBI
peaxkTopa, OpraHW30BaHHbIE IMPOTEYKH 1-ro KOHTYpa, COpPOChl AKTUBHBIX JApPEHAXKEH, BOMbI
0acceifHOB BBIIEPKKH, BOJIBI A€3aKTUBALMU 1 OOMBIBOYHBIE BOJIbI IOMEIIEHUI 1 000pyI0BaHuUS,
BOJIbl CAaHIIPOIYCKHUKOB U CIIELIIPAYeYHbIX, PET€HEPALIMOHHBIE U OTMBIBOUHBIE BOJIbI (DUIBTPOB,
BOJIbI JIE3aKTUBALMU U OOMBIBKH TPAHCIIOPTa, BOJBI JJabopaTtopuii, Mmactepckux u T.4. [yt u
criocoObl yMenbineanst PAO na ADC.

4.2. OU3NKO-XMMHUYECKHE OCHOBBI IEPEpabOTKU >KUAKHX PpaJAMOAKTHBHBIX OTXOIOB
(KPO). Tlpomecchl Koarymasiliu: OCAXKIACHUE THAPOKCHUIIOB JKeje3a, aTlOMUHUS M MapraHIa,
cogoBoe ymsrueHue, (ocdarnas koarynsanus. McenonpzoBaHue (eppoLMaHUIOB TSHKEIBIX
METAJUIOB I YJIYYLIEHHS OYMCTKHM OT paguouesus. OuiubTpanus XUIKUX OTXOAOB vepes
KBapIIeBbIE U TMecuaHble (QUIBTPHL. YJaleHHe B3Becel Ha (UIbTpax C HAMBIBHBIM CIIOEM.
BcnomoratensHble pribTpyromue Marepuaibl. DPHEKTUBHOCTb OUUCTKU OT PaJAUOHYKIHIOB.

CopOunoHHbII 1 HOHOOOMEHHBIN crtocoOb! nepepadotku KPO. Tumnsl oTeyecTBEHHBIX U
3apyOeKHBIX MOHUTOB, UX COPOLIMOHHBIE XApaKTEpUCTUKH. DUIBTPBI C pa3/ebHBIMU CIOSIMU
KaTHOHUTAa M AaHMOHMTA W (QUIBTPHl CMEIIAHHOTO JeiicTBusA. Perenepanuss HOHHTOB.
KonnyecTBeHHbIE MMOKa3aTeNM OYMCTKM W BIMSHUE Ha HHUX cojeBoro cocrasa. OOnacte
npuMeHeHus copOrmonHoro meroaa ounctku JXPO. Ipupoansie copbentst ans ounctku KPO
U OCOOCHHOCTH UX MPUMEHEHHS.

VYnapusanue KPO. Kospduruent ounctku npu Beinapke. OCHOBHBIC THIIbI BBITAPHBIX
YCTAHOBOK M amnmaparoB, npuMeHsemMbix Ha ADC. CucteMbl OUYUCTKA COKOBOTO mapa. MeTojibl
O0pBOBI C IEHO- U HAKUIIEOOPA30BaHUEM.

Jlpyrue mepcneKkTuBHBIC Tmporiecchl s mepepabotku  JKPO. Onexrponuanus B
nepepabotke KPO. Teopus mpouecca U NpUHIUIHAIbHAS CXE€Ma OYHCTKHU C HCIIOJIb30BaHHEM
MHOTOKaMEpHBIX  JIEKTPOACHOHM3aTOPOB.  XapaKTEpUCTHKAa HOHOOOMEHHBIX  MeMOpaH.
KoapumumenTsl KOHLEHTPUPOBAHHUS W OYHMCTKU TPU BJICKTpoauanuie. YIbTpaduibTpaus,
MUKpouIbTpauuss M oOpaTHelii ocmoc. Ilokasatenn mnpoueccoB M MEPCHEKTHBBI HUX
npumeHenus. [lpuHnunsl BbiOOpa Merona mnepepabotku JXKPO Ha ocHoBe ko3(dduumenra
OYHCTKH, KO3 (HUIIMEHTA KOHIICHTPUPOBAHUS U CE0ECTOMMOCTH MEepepadboTOK.

4.3. Texnonorus nepepadorku XXPO na ADC. TexHonoruyeckue cxeMbl nepepadoTKu
JKPO na ADC ¢ BBOP-440 u BBOP-1000, ITepepaboTka OCHOBHBIX TEXHOJOTHUYECKHX MOTOKOB:
CBO-1, CBO-2, CBO-4, CBO-5. CocraBbl YCTaHOBOK M PEXHMbI MX paOOThl. YCTaHOBKa
ouncTku TpamHblXx Box CBO-3, ee coctaB m pexum paboThl. BermomMoraTenbHbIe yCTaHOBKH
ounctku CBO-6, CBO-7. Ananu3 pabots! yctanoBok CBO B peaibHBIX YCIOBUSX M CpaBHEHHE
C MMPOEKTHBIMU MOKA3aTEISIMH.

Texnonornueckast cxema nepepabotrku KPO na ADC c¢ PBEMK-1000. IlepepaboTka
OCHOBHBIX TexHosiornueckux notokoB: CBO-1, CBO-2, CBO-3 u CBO-5. CocTaBbl yCTaHOBOK 1
pexumbl ux pabotel. BcemomoratensHbie yctaHoBkH CBO-4 u CBO-6. Anamu3 paGoThl
YCTAHOBOK CHenBoA0oYUCTKM Ha ADC B pealbHBIX YCIOBHMSX M CPABHEHUE C IPOEKTHBIMU
MOKa3aTEeISIMHU.

Henocratku cymectByrommx metonoB nepepadotrku XXPO. [Ipob6remsr ammuaka, Macia,
[TAB. OcHoBHbIEe HampaBieHHs pabOT MO COBEPIIEHCTBOBAHUIO TEXHOJIOTMYECKUX CXEM.

VYyet konmruecTBa u coctaBa odopaszyrommxcs XKPO na ADC. CrienkaHanu3anus 1 MyTH €€
coBepuieHcTBOBaHUA. AHanu3 noctymieHus JKPO Ha pasnuusabix ADC 1 MyTH YMEHBIIEHUS UX
KoJn4yecTBa. Belenenne OOpPHOM KHCIOTBI M HUTPATOB Ui IMOBTOPHOTO HCIIOJIB30BaHMUS.
XpaHeHHe KHIKAX OTX0J0B, KOHCTpyKius XJKO, HEZOCTaTKH CYIIECTBYIOIIEro Ccrocoba
XpaHeHHs. XpaHEeHHE OTPa0OTaHHBIX HOHUTOB.

4.4. Ounctka ra30BbIX BBIOPOCOB U TEXHOJIOTHS TiepepaboTku u xpanenuss TPO na ADC.
Bentunsaunonnsie cuctembl. OCHOBHBIE METOIBl OYMCTKM BO3AyXa. YIallCHHE a’po30Jieil
¢unpTpanmeil  Ha  CHENUANBHBIX  TKaHSX, cKpyOepax, MYJIBTUIMKIIOHAX, Ha
METAJUIOKEPAMUUECKUX U 3IEKTpopuiabTpax. OUuCTKa ra3oBbIX BbIOPOCOB OT paJMOaKTHBHBIX
OJIaropoIHBIX Ta30B U MoJa. PaccenBaHme ra30BBIX BEIOPOCOB.

Tepaple paamoakTuBHBIE oOTX0Abl. Kiaccudukamus. Vcrtounuku oOpazoBaHws.
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CymectBytomasi cxema cbopa u mepepaborku TPO na ADC. Mecrta cbopa, KOHTCHHEpHI,
criocoObl u iyt TpancnoptupoBku TPO BHytpu ADC. CoptupoBka TPO. Ilytn ymeHnbieHus
konuyecTtBa TPO.

Xpanenue TBepabiX W oTBepkaeHHBIX PAQ. IIpobmembr xpanenmss TPO na ADC.
Mertammyeckue orxoapl. CrnocoObl UX TepepadOTKU  (JIe3aKTUBAIMM), H3MEIbUeHHE,
neperviaBka. XpaHeHUue MeTANTHYEeCKUX 0TX010B Ha ADC.

Mooyns 5. Ocnognvbie nanpasnernusi pabom npu cusmuu AIC ¢ sxcnayamayuu.

[Ipexpamenue aestenpHocTH ADC. BO3MOXKHOCTD M MYTH JAJIBHEHIIETO UCIOIBb30BAHUS
3aHui, coopyxkeHuit, ooopynoBanus. CHsitue ADC MoJ «3eNeHYIO0 TUIOMIAIKY.

KonnuectBo u BHABI 0TX0J0B, nosydatomuxcs npu cHItuu ADC ¢ skcruryaranuu. Mx
OTIIUYHE OT IKCIUTyTanOHHBIX 0TX010B ADC. Mcnons3oBanue cxem nepepadbotku KPO u TPO.
HeobxoaumMocTh pa3pabOoTKu M CO3JaHUSI HOBBIX BUOB 00OPYIOBAaHUS U MPUCITIOCOOTICHUN IS
obpamenuss ¢ PAO: obGopymoBanue [isi JAEMOHTaXa, PE3KH IO MECTy, HW3MEIbYCHUS,
Ne3aKTUBAllMsl, 3aTaphBaHUs, YMAKOBKH, OMOHOJIMYMBaHMS U T.1. [IpoOrema oOpamienus c
3arpsi3HeHHBIM  TpaduToM. IlepepaOoTKM  METaTMYECKMX OTXOJO0B W BO3MOXHOCTH
BO3BpAlllCHUs MeETajula B HApOJHOE XO34HCTBO. 3aXOPOHEHHE OTXOJOB M HEOOXOJUMOCTh
CO3JJaHUsI MOTHJIbHUKOB.

Mooynw 6. Jlabopamopmvie pabombi.

4. O0beM y4eOHOM JUCHUILINHBI

Buna yueOHo# padoThl B 3au. en. B akajnem. yacax
BCEro BCEro CemecTp

8 9
Oo0mas TPYA0EMKOCTh 10 360 144 216
AUCIHUTLTHHBI
AyIMTOpHbIE 3aHATHS: 4 144 48 96
Jlexuu: 0,88 32 32 -
IIpakTueckue 3aHsATUS 0,44 16 16 -
JlaGopaTopHbie pabOTHI 2,7 96 - 96
CamocrosiTesibHas padora: 5 180 60 120
IToaroroBka K KOHTPOJIbHBIM 1,11 40 40 -
pabotam
[TogroToBka Kk JaGOpaTOPHBIM 3,33 120 - 120
paboram
Hpyrue BuAbl CaMOCTOSATEIBHOMN 0,55 20 20 -
paboTbI
IlonroToBKa U cAavya YK3aMeHA 1 36 36 0
By nToroBoro KOHTpoJIs: DK3aMeH 3auer
Bun yueOHoii padoThl B 3au. en. B actp. yacax

BCero BCEro CemecTtp

8 9
Oomasn TPYA0E€MKOCTh 10 270 108 162
AUCHUTLTHHBI
AyIHMTOpHBIC 3AHATHS: 4 108 36 72
Jlexum: 0,88 24 24 -
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IIpakTnueckue 3aHsATUS 0,44 12 12 -
JlaGopaTopHbie pabOTHI 2,7 73 - 73
CamocrosiTesibHast padora: 5 135 45 90
IToaroroska K KOHTPOJIbHBIM 1,11 30 30 -
pabotam

IMonrotoBka kK  1abOpaTOpHBIM 3,33 90 - 90
pabotam

Jpyrue BuIBI  CaMOCTOATEIbHOU 0,55 15 15 -
paboThl

IlonroToBKa U cAavya YK3aMeHA 1 27 27 0
Bug nToroBoro KOHTpoJIs: DK3aMeH 3auer

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«O0opynoBanne u ocHOBbI poekTHpoBanus AJC» (b1.5.28)

1. Heap OMCHUIUIMHBI — O3HAKOMJICHHE CTYJIEHTOB C YCTPOHMCTBOM M OCHOBHBIMH
TEXHUYECKUMHU XapaKTePUCTHKAMHU OTEYECTBEHHBIX aTOMHBIX JICKTPOCTAHIIHIA.

2. B pe3yabrare wu3ydyeHusl [AUCHUIUVIMHBI O0O0y4YawIUMiC MO mporpaMmme
CTIENMATUTETA JOJIKEH:
0b1a0amsb CICTYIONTUMU KOMITETCHIIHSIMU:

- CIOCOOHOCTh K peHICHHIO MNPO(EeCcCCHOHANBHBIX MPOU3BOJCTBEHHBIX 3aj1ad,
BKJIIOYAIOIIUX  pa3paboOTKy HOPM  BBIPAOOTKM U TEXHOJOTMYECKUX  HOPMATHBOB
pacxolOBaHUS CBHIPbS, MATEPHAIOB W JHEPreTHYECKUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTpOJIA TexHoJorrnaeckoro mnporecca (I1K-2)

- CIOCOOHOCTh aHAJTM3UPOBATh TEXHOJOTHMYECKHUN TMPOILECC, BBISIBIATH €0
HEJIOCTATKHU U pa3padaThiBaTh MEPOTIPHTHS 0 ero coBepiieHcTBOBaHuO (I1K-3).

- CHOCOOHOCTh MPUHUMATH KOHKPETHOE TEXHHUYECKOE PEIICHUE C YYETOM OXPaHBI
Tpy/a, paIuallMOHHON O€30TTaCHOCTH M OXpaHbl OKpyKatomen cpeasl (ITK-4).

- TOTOBHOCTHIO HCIOJIb30BaTh METOMABl OLEHKH pHUCKA W pa3padaThiBaTh MEPHI IO
obecrieueHUI0O 0E€30MacHOCTH  pa3pabaThIBaéMbIX HOBBIX TEXHOJIOTHMH oOOpareHus ¢
o0wvekTaMu nipodeccuonanbHoi aesitenbHocTr (ITK-11).

- CIOCOOHOCTHIO pa3pabaThiBaTh HA aTOMHBIX JHepreTudeckux cranmmsax (ADC)
MEPONPHSTHS 10 3AIMUTE OKPYKAIOMIEH Cpelbl OT PaJHOHYKIHIOB U OIICHUBATH JO30BYIO
Harpy3Kky Ha pasnuunbie rpynmsl HaceneHus (ITCK-3.2).

3Hamu:

- KOHCTPYKIIMOHHBIE OCOOEHHOCTH aKTUBHBIX 30H peakTopoB BBOP, PEMK u bH;

- XapaKTepUCTHKH OCHOBHOIO M  BCIoOMoratenpHoro oOopynoBanus ADC:
naporeHepartopa, Oapaban-cemapartopa, ['LIH, ¢uibTpoB BOMO- M Ta300YHMCTKH, BBITAPHBIX
anmnaparos;

- HICTOYHUKH U JOMYCTUMbIE TIPEIeNbl paJUOHYKIUAHBIX 3arPS3HEHUN TEIUIOHOCUTENEH 1
CIOCOOBI UX OYHCTKH.

Ymemu:

- KJ1accu(UIMPOBATh SIEPHO-IHEPTETUICCKUE YCTAHOBKH TI0 TUITY PEAKTOPa;

- 00OCHOBBIBaTh BBIOOpP M HAa3HAUYEHHUE OCHOBHOTO M BCIOMOIAaTEIbHOTO PEAKTOPHOTO
00opya0BaHus A1 KOHKpETHBIX THIIOB ADC.

Braoemy:

- HABBIKAMH  TPEACTABIICHUS HA3HAYCHHS, VYIPOIICHHOE YCTPOMCTBA ©  OCHOB
9KCILTyaTallid OCHOBHOTO 000PYI0OBaHMS pEaKTOPHOM YCTaHOBKHU;

- CXeMHBIMH PEHICHUSIMH IO TEXHOJIIOTHYECKOMY OOOPYIOBAHHIO TIEPBOTO KOHTYpa H
crerkoprnyca A9C.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI
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Beeoenue

3agaum Kypca U €ro MeCTO B MOATOTOBKE CIEIUATUCTOB. TeKylllee COCTOSIHUE aTOMHOM
sHepreTuku B Poccuiickoii @enepanuu. Kiaccudukanus saepHbIX 3HEPreTHYECKUX YCTaHOBOK
10 Ha3HAYEHUIO, TUIy PEAKTOpa, YUCITY KOHTYPOB, TEIUIOHOCUTEN0. KOHCTPYKIIMOHHBIE CXEMBI
TEIUIOBBIIEISAIONINX IEMEHTOB. SAepHO€E TOIUINBO.

Mooynv 1. Amomnwvle cmanyuu ¢ peakmopom PEMK

[TpuHIMNMaTbHAsE TEXHOJIOTHYECKAsi CXeMa dHepreTudeckoro 6joka ¢ peakropom PEMK-
1000. KommonoBka KMIIL] peakropa PBEMK-1000. Konctpykuusi peaktopa, rpaduTOBOM
KJIQJKU, TEXHOJOTMYECKOro KaHaljla, TEIJIOBBIACIAIOMIEH KacCeThl, MOTVIOUIAIOIIETO CTEPKHS.
Konctpykius OapabaHna-cenaparopa. KoncTpykTHBHBIE O0COOCHHOCTH TJIAaBHOTO
UPKYIALUOHHOTO Hacoca. KOMIIOHOBKa TpPaHCIOPTHO-TEXHOJIOTMYECKOTO O0OpYIOBaHUS U
ycTpoiictBo P3M. [IpuHnmnuaneHas cxeMa aBapuiHOTO OXJIXKJICHHS PEAKTOpa U JIOKAITU3ALMHU
aBapuu.

Mooynv 2. Amomnwvle cmanyuu ¢ peakmopom BBOP

[TpuHIMnManbHast TEXHOIOTUYECKAs CXeMa SHepreTudeckoro 0yoka ¢ peakropom BBOP.
KoHncTpykius kopriyca peakTtopa M BHYTPUKOPITYCHBIX YCTPOMCTB (IIaxTa, IHUIIE IIAXThI,
BbIEMHAsi KOp3WHa, OJIOK 3amuTHBIX TpyO). Texuumueckue ormmuust BBOP-440 u BBOP-1000.
KoHcTpykius y3na yrmaioTHEHHS TJaBHOTO pa3zbema. Pabouas kaccera m kaccera APK BBOP-
440. becuexnoBas TBC BBOP-1000. KoHcTpyKuMsi 1 OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU
ropu3oHTaNIBbHBIX TaporeHepaTtopoB ADC ¢ BBOP. KoHCcTpykTHBHBIE OCOOCHHOCTH TJIaBHOTO
LHUPKYJISLMUOHHOIO Hacoca. lIpuHnunuanpHas cxeMa CHCTEMBl IIapOBOM KOMIIEHCALUU
napneHus. [IpuHnunuaneHas cxema CHCTEMbl ABAPUHMHOIO OXJIAKICHUS AKTUBHOM 30HBI H
JoKanu3aluu aBapuu sHeproosoka ¢ BBOP-1000. Bomgo-Bonsineie peakropsl nokosienus I+,
OCHOBHBIE 3JIEMEHTHl NaccuBHOW Oe3omacHOCTH. KoMmoHOBKa peakTopa M NPUHIMIHAIbHAS
cxema sneprodnoka ACT-500.

Mooynb 3. Peakmopbl Ha Oblcmpbix HellmpoHaxX

CBolicTBa HEKOTOPBIX JKUAKOMETAIUIMUECKUX TerioHocuTenel. Temnosas cxema ADC ¢
peaktopom BH-350. IlerneBas kommonoBka peaktopa BH-350. I'maBHbiii kopmyc ADC c¢
peakropom BH-600. TemoBas cxema ADC ¢ peakropom bBH-600. Koncrpykuus peakropa bBH-
600.

Mooy 4. KoncmpykyuonHsle Mamepuanvl I0epHblX IHePeemuyeckux yCmaHo8oK

TpeboBanus, mnpeabaBIsIeMble K pEaKkTOPHbIM MarepuanaM. KOHCTpYKIHOHHBIE
MaTepuanabl aKTUBHON 30HBI (OOOJIOUKHM TB3JIOB, 3aMEIUIMTENCH, IMOTJIIOTUTENCH, 3allUThI).
Marepuansl Kopryca peakropa M JAPYTUX 3JIEMEHTOB SJIEPHBIX DHEPreTUYECKUX YCTAaHOBOK
(ayCTCHHTHBIE, IEPIUTHBIC, XPOMUCTHIE CTAJHN; CTUIABBI MEJTH, TUTAHA U JIP.)

Mooynv 5. Ocnosroe obopyoosarnue sxcnayamayuounvix cucmem AIC

OCHOBHBIE MCTOYHHMKHU U KJIaCCHU(PHKAIM MpUMeceid B BoAHOM TeruioHocutene ADC c
peaktopom BBOP. Ilpuniun paGoTel U OCHOBHBIE KOHCTPYKIIMOHHBIE 3JEMEHTHI (DHIIBTPOB-
ocBernuteneld. KOHCTPYKIMS MEXaHWYECKMX HACBIMHBIX W HAMBIBHBIX  (DUIBTPYIOIINX
anmapaToB. Buapl, KOHCTpYKLHS BEPXHHX M HWXHUX paCHpeAeUTEIbHbIX YCTPONCTB.
OcHoOBHBIE (WIBTPYIOIINE MaTepHajbl, IPUMEHAEMbIE TIPU OYHCTKE BOJHOTO TETUIOHOCHTEJS.
OTan4uTeNbHBIC KOHCTPYKTUBHBIE OCOOEHHOCTH BBITIAPHBIX aIlllapaToB, MpuMeHseMbix Ha ADC.
Cxema yCTaHOBKH TIyOOKOTO ymapuBaHUS. OCOOCHHOCTH NMPUMEHEHHUs] HOHOOOMEHHBIX CMOJI B
cucreMax cnerBoaooyrcTkn Ha ADC. KoHCTpykius MOHOOOMEHHOTO (HUIBTpa HACBITHOTO
tuna. KoHcTpykius QuibTpa-IOBYIIKM HOHOOOMEHHBIX MarepuaioB. (Cxema (QuUIbTPOB
CMEILIAHHOTO JEWCTBUA C BHYTPEHHEH U HapyXHOM pereHepauueil. Jlerazauusi BOJBI.
Ha3HAueHWe W KOHCTPYKIMS  Jea’paTopa  MOANMTKH,  KOHIEHCATOpa-ierasaropa,
nekapOOHU3aTopa.

Mooyns 6. Texnonoeuuecxkue cucmemvr ADC

Haznauenne cuctemer CBO-1. KoHcTpykius BbICOKOTEMIIEpaTypHOTO (uiIbTpa u
¢unbTpa-koHTeitHepa. HazHauenue u paborta B IITaTHOM U aBapuitHOM pexume cuctembl CBO-
2. Ha3nauenne m paboTa CHCTEMBl OYUCTKH TpPAMHBIX BOJ, a TaKXKe BOJ CIEHIPAYCHHOU.
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Cucrtema O4MCTKH BOJ OacceiiHa BBIICP)KKH M aBapUiHOTO 3amaca OopHON KuciaoTsl. Cuctema
HENpephIBHOW TpoayBku mnaporeneparopoB ADC c¢ peakropom tuna BBOP. Hasnauenue u
paboTa cHCTEMBI OYUCTKHA OOPOCOIEpKAIINX BOJ M OYUCTKH OOpHOTO KOHIeHTpara. OOrmas
CXeMa M B3aMMOCBSI3b CHCTEM CIIEIIBOJJOOYUCTOK JUIsi dHEprodioka ¢ peakropom BBOP-1000.
Hasnauenne u paboTa cXeMbl KaTAIMTUYECKOTO MJOXKUTaHUs Bojopona. KoHCTpykius
KOHTakTHOro amnmapara. Ha3nauenue cucremsl crnenrazoounctku Ha ADC. KoHcTpykuus
CaMOOYHMIIAIONIETOCS U IeonuToBOro (punbTpa. [IpuHIMI pereHepanuyl MEOIUTOBBIX KOJOHH.
OO01re MPUHITAIIBI OYUCTKH BO3yXa pabounx nomemeHnit ADC. A3po3oabHble PHIBTPHI THTIA
I u Ixn. YronsHble ancopOepsl Tuna AY.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bib! yucOHoi paGoTs! B 3aueTHEIX B akanem.
eIMHUIIAX gacax
O0masi TPyA0eMKOCTh AUCHHUILVIMHBI 10 Y4eOHOMY 4 144
IJIaHY
AyIUTOpPHBbIE 3AHATHS: 1,33 48
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
Jlaboparopust 0
CamocrositeabHas padora (CP): 1,67 60
IToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40
CaMOCTOSTEIbHOE U3YUYEHHE PA3AEI0B IUCHUILIMHbI 0,56 20
Bua konTpoJis: 3auer / 3K3aMeH 1 K3aMeH - 36
Bunsl yueOHoi paboThI Be;i?{f;lix ]?{::::;)I: '
OO0masi TPyA0eMKOCTh AUCHUILVIMHBI 1O Y4eOHOMY 4 108
IJIaHY
AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlaGopaTopus 0
CamocrositesbHas padora (CP): 1,67 45
IToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 30
CaMOCTOSTEIbHOE N3YUYEHNE PA3AEI0B IUCIUILIMHbI 0,56 15
Bua konTpoJis: 3auer / 3K3aMeH 1 K3aMeH - 27

4.4.2. IlucCUMILVINHBI BAPMATHUBHOM YacTH (00513aTeJIbHbIE 1M CIUTIHHBI)
AHHOTanuA padoyeid NPOrpaMmMbl AUCHUNIHHBI
«JIabopaTopHbie padoThl 0 001el 1 Heopraunyeckoil xumum» (b1.B.01)

1. Heab AMCHMIVIMHBI - TPUOOpPETEHHE 3HAHUM M KOMIETEHIMH, (opMupoBaHHe

COBpPEMEHHBIX MpeACTaBIeHUI B 001acTu 00IIel U HEOPTaHWYECKOM XUMHUHU, PA3BUTHE HABBIKOB
UCCIIEI0BATEIBCKONW PabOTHI.
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2. B pe3yabrare wu3ydyeHMs JUCHUILVIMHBI O0y4Yawinuiicsi N0 mporpamme
CIeNNATUTETA JOJIAKEH:

0b1a0ams CIETYIONUMA KOMIICTCHITUSMU:

- CIOCOOHOCTBIO HCIOJIb30BAaTh MaTeMaTH4eCKHUEe, €CTECTBEHHOHAYUYHbIE U WH)KCHEPHBIC
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoit aesitenbaocTr (OITK-1);

3namo:

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHHUS XMMHUUYECKHX IMPOLIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OTIMCaHUsI XUMUYECKUX PABHOBECHI B PACTBOPAX JIEKTPOIUTOB,

— CBOWCTBA KOOPJAUHAIIMOHHBIX COCTMHEHUN.

Ymemns:

— BBINOJIHATh OCHOBHBIE XUMHUYECKHE OMNEpaliu, OIpenesTh TEePMOIUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEaKLUii U PABHOBECHBIEC KOHIIEHTPALIMU BEILECTB;

— UCMOJB30BaTh OCHOBHBIE XWMHUYECKHE 3aKOHBI, TEPMOIMHAMHYECKHE CIIPABOYHBIC
JaHHBIC IS PelIeHUs PO eCCHOHATBHBIX 3a1a4;

— MPOTHO3UPOBATH BIMSHHUE PA3IUYHBIX (DAKTOPOB Ha paBHOBECHE B XHMHUYECKUX
peaKIusx.

Braoemy:

— DKCINEPUMEHTAJbHBIMA METOJAaMU ONPEICICHUS] HEKOTOPHIX (PHU3UKO-XUMUYECKUX
CBOWCTB HEOPTaHUYECKUX COCTMHEHUN.

3. Kparkoe comepxanue Q11 CHUIIIHHBI:

1) Texnuka 6e30macHOCTH U TIpaBuiia paboThl B Taboparopuu. [lorpemHocti
pPe3yJAbTAaTOB YHCIEHHOI'O SKCIIEPUMEHTA.

2) Onpenenenne MOJISIPHON MAacChl YIJIEKHUCIIOTO Tasa.

3) IIpuroTtoBneHue pacTBopa 3aJaHHON KOHLIEHTPALUH.

4) OnpeneneHne KOHIIEHTPAIIMH PACTBOPA TUTPOBAHUEM.

5) IlpuroTtoBneHue pacTBopa 3aJaHHON KOHIIEHTPALMX U TUTPOBAHUE.

6) M3ydeHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITU.

7) OnpeneneHue MOJIIPHON Macchl SKBUBAJICHTA BEILIECTB.

8) IMonmyueHnue u CBOMCTBAa KOMIUIEKCHBIX COCTUHCHHM.

9) IlonyueHue U CBOMCTBA KOMIUIEKCHBIX COECAMHEHUM.

10) IMupponu3 conei.

4. O0beM y4eOHOM JUCHUILINHBI

Bunbr yue6HOM paboThI I cemectp

B 3auetHBIX €. | B akazn. gacax
O0masi Tpya10eMKOCTh IMCHUIIMHBI 10 Y4eOHOMY ) 7
TJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek)
[Tpaktuueckue 3ausatus (113)
JlaGopaTtopusie paboTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 1,11 40
CamocTosTeTbHOE U3YUYCHHUE PA3/ICSIOB JUCITUTITMHBI 1,11 40
Bua koHTpOJIA: 3K3aMeH/3a4ueT 3aqyer
Brer yaeouoi paborer B 3aueTHBIX ;;.eMe]gT;)CTp. yacax
O0umasi Tpya10eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY ) 54
TUIAHY
AyIMTOpHbIE 3aHATHS: 0,89 24,03
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Jlexumnm (Jlek)

[Ipakruueckue 3anstus (113)

Jlaboparopusie paboTs (JIP) 0,89 24,03
CamocrositesbHas padora (CP) 1,11 29,97
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesIOB JUCIUTIIMHBI 1,11 29,97
Buja koHTpoOJIsSi: IK3aMeH/3a4eT 3a4yer

AHHOTaNUA padoyeil NPOrpaMmMbl AUCHUIIHHBI
«Ha4veprareabHas reomerpus» (b1.B.02)

1. Lenp IUCHUIIUHBI - Hay4duTh CTYACHTOB crocobaM OTOOpakeHHs
MPOCTPAHCTBEHHBIX (POPM HA IIIOCKOCTH, BBHIMOTHEHHWIO M UYTEHHUIO YEPTEXKEW W MpaBWIaM U
YCJIIOBHOCTSIM, PUMEHsIeMbIM TIpH 3ToM (ctangaptam ECKJI).

2. B pesyabrare wu3yYeHHusl AUCHMILVIMHBI O0y4YalIIMiicd MO Nporpamme
CIIeNNATUTETA JOJI/KEH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- CIIOCOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX CXEM Ha OCHOBE pe3yJIbTaTOB
Hay4YHO-HccienoBarenbekux padot (I1IK-20).

3Hamb:

- c1tocoObl 0TOOpaKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IpaBWJIa U YCIIOBHOCTHU IPU BHITIOJTHEHUH YEPTEXKEH;

- BUJIBI CHMMETPHUH T€OMETPUIECKUX (puryp;

- BO3MOXXHOCTH TMPUMEHEHHs] METOJIOB HayepTaTeJIbHONW TeOMETpUH Ui peueHus (pusnko-
XUMUYECKHX 3a/1a4.

yMmemy:
- BBINOJHATH W YUTATh YEPTEKU TEOMETPUUECKUX MOJEIEH C y4eTOM JEHCTBYIOIIMX
CTaH/IapTOB.

enademn:
- cmocobamMu ¥ mpreMaMu U300paKeHUsI PEIMETOB Ha TIIOCKOCTH.
3. KpaTkoe conepxanue Q1 CHUIIITHHbBI
Moayas 1. O0mme npaBu/ia BbINOJHEHUS YepTesKeil.
1.1. IpaBuna BeimonHeHHs U odopmieHus uyeprexeir B coorBerctBuu ¢ ['OCT. ®opmaTh:
pa3Mepsl 1 0003HAUEHHE OCHOBHBIX U JIOMOJHUTENBHBIX (opMmaToB. Pacmonoxxenue Gopmaros.
Macmrab: HaTypaibHBI MacmrTad, CTaHIAPTHBIE MACIITa0bl YMEHBIICHHS W YBEITUYCHHUS.
Jlvauu: tunel U tommuHa guHUK. lpudt: THne 1 pasmeps! mpudtoB. OCHOBHBIE HAAMHUCH
rpau4ecKuX U TeKCTOBBIX JTOKYMEHTOB.
1.2. T'eomerpuueckue mnoctpoeHus. COnpsiKEHUs: OCHOBHBIE BUJIbI M IPABHJIA BBITIOJIHEHHUS.
VYKIIOHBI U KOHYCHOCTH: PAacyeT U MpaBuia HAHECEHUs Ha ueprexe. JleneHue oKpyKHOCTH Ha
paBHbIe yacTH. HaneceHne BBIHOCHBIX U Pa3MEPHBIX JTMHHUM Ha YepTexKe.
Monayas 2. [IpoenpoBanne reoMmeTpu4eckux puryp.
2.1. Meron mnpoekuuii. Buael npoeunupoBanus. LleHTpaibHOE MOpOELMpPOBAHUE: ILEHTP
IPOELUPOBAaHUSA, IUIOCKOCTh NPOEKLUUH, Npoenupyromue Jydd, npoekuuu. ColicTBa
HEHTPAJIBLHOTO MPOeUHpoBaHus. JIOCTOMHCTBA U HEOCTATKHU IIEHTPAIbHOTO IPOSIIUPOBAHUSI.
[TapannensHoe  mpoeuupoBanue. HampaBnenne — mpoermupyrommx — gyded.  CBolicTBa
napajuieIbHOrO  mpoeuupoBaHus. [IlpoernupoBaHre  KOCOYroiabHOE M MPSMOYTOJIbHOE
(oproronanbHoe). CBOWCTBa OpPTOrOHAJILHOTO mpoenupoBaHus. OOpa3oBaHHE KOMILJIEKCHOTO
yeprexa (dmopa Momnka). OpToroHanbHbId yepTex Touku. Koopaunatel Touku. [locTpoenue
TOYKH I10 €€ KOOpJIMHATaM.
2.2. Ilpsmpie nuHUK. CriocoObl 3amanust TpsiMo Ha deprexke. Kiaccudukamuss mpsMbIX 1O
PAacCIOJIOKEHUIO OTHOCUTENBHO JpYr Jpyra: IpsAMbIE IEPECEKAIoIUecs, NapajUlebHblE U
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ckpeuuBaromuecs. Knaccupukanuss mpsiMbIX OTHOCHUTENIBHO IUIOCKOCTEH MPOEKIMA: MpsSMBbIe
OOIIEero ¥ YacTHOTO TMOJIOKEHUSI — MPSMbIE YPOBHS U Ipoenupytoniie. [IpuHaniexxHocTh TOUKU
npsimoil. Teopema o mpoenupoBaHuM MPSMOTO YIJia.

2.3. Ilmockocts. CriocoObl 3aaHusl MIOCKOCTH Ha uepTeke. Kimaccupuranus miocKocTed Imo
PacCIOJIOKEHUIO OTHOCHUTENIBHO TIIJIOCKOCTEH MPOEKIMH: IJIOCKOCTH OOLIero M YacTHOTO
MOJIO’KEHU S — MPOELUpYIOIIKe U YpoBHSA. [IprHaII€KHOCTh TOUKH U MPSMOM MIOCKOCTH.

2.4. Kpusble nuHun. Knaccupukanuss KpuUBBIX: HUPKYJIbHBIE M JIEKaJIbHBIC, 3aKOHOMEpPHBIE U
He3akoHOoMepHbIe. [Topsinok kpuBoi nuHuU. [1n0cKKMe KpUBBIE TMHUHM BTOPOTO MOPSIIKA: DIUIMIIC,
napabosna, runep6oia. IlpocTpaHcTBeHHBIE KpUBbIE: HMIMHAPUYECKAas U KOHUYECKass BUHTOBBIC
JUHUH.

2.5. Ioepxuoctu. OOpazoBaHue M 3aJaHHE MOBEPXHOCTEH Ha 4YepTeke (KMHEMATUYECKUU W
KapkacHbIi  crmocoOwl). Ilonstne 00 ompenenutene moBepxHOCTH. Kiaccuduxarus
MOBEPXHOCTEN: JIMHEWUAThle M HEJIMHENYaThle, TOBEPXHOCTH BPAIIEHUS, IOBEPXHOCTU C BYMS
HaPAaBJISAIOUIMMU U MJIOCKOCTBIO Mapaienn3mMa. BUHTOBbIE MOBEPXHOCTU. XapaKTEPHbIE JIMHUN
MOBEPXHOCTEW BpalEHUs: MEpPUIUAHBI, TJIaBHBI MepUJIMaH, MNapayied, 3KBaToOp, TOpJo.
[TpuHaI€KHOCTh TOYKH TOBEPXHOCTH.

2.6. I'eomerpuueckue Ttena. [I[poekMn MHOTOTpaHHUKOB (IpaHHbIE T'€OMETPUYECKUE Teja), B
TOM YHCJI€ MpaBUWIbHBIE (TETpadIp, FeKcadAp, OKTadp, AOJAEKadAp, UKOCAdap), Tejla BpallleHus
(UMAMHOP, KOHYC, AP, TOP).

2.7. Cummerpus reomerpuueckux ¢Guryp. CHMMETpusi OTHOCHTEIIBHO IUIOCKOCTH, MPSIMOM,
Toukd. CUMMETpHS BpalllEHUs, IOPSI0K OCH CHMMETPHH.

2.8. OnpeneneHue HATYpaIbHOW BEIMYMHBI OTpE3Ka MPSMOM U TIOCKOH Gurypsl. Onpenenenue
HATYpaJbHOH BEJIIMYMHBI OTpe3Ka MpPsIMOM CIOCOOOM MPSIMOYTOJBHOIO TPEYroJdbHUKA U
CrocoOOM TPOEIMPOBAaHUS Ha JOMOJIHUTENIbHYIO IUIOCKOCTh. [locTpoeHue HarypaibHOU
BEJIMUMHBI TIOCKOU (DUTYPBHI.

2.9. Ilepeceuenue reomerpudeckux obpasoB. [lepeceueHrne MHOrOrpaHHUKOB, MHOTOTPAHHHUKA C
IIOBEPXHOCTHIO BpalieHud. llepeceueHne NMOBEPXHOCTEM BpallleHUsA: JBYX MPOESLUPYIOIINX
MOBEPXHOCTEH, TMpoeuupyroe ¢ Henpoeuupyromeil. IlepeceueHne HeEmpoeMPYIOMIUX
IIOBEPXHOCTEH BpalleHHUs C MapaUIeJbHBIMM OCAMH. TeopeMa O MEepEeceueHUH COOCHBIX
MoBepxXHOCTeW BpaiieHus. [locTpoeHne JTMHUM TIepeceueHns] HEMPOCIUPYIOIUX MOBEPXHOCTEMN
BpAILCHUSI C TMEPECEKAIOUIMMHUCSH OCSIMH METOAOM KOHIEHTpHUeCKuX cdep. YacTHble ciaydau
nepecedeHus MIOBEPXHOCTEN BTOPOro nopsaka: Teopema MoHXka U ee CJIeJICTBUE.

Mopnyas 3. U306paxenns npeameros no 'OCT 2.305-2009.

3.1. Uzobpaxenus. Buapl mzobpaxkenuit mo ['OCT: Buapl, pa3pe3bl, CE€UCHHUs, BHIHOCHBIC
aneMeHThl. OCHOBHBIC BUJBL. [ TTaBHBIN BUA, TpeOOBaHMsI, MPEABIBISIEMbIC K TTaBHOMY BHUY.
JlononHuTtenbHble U MECTHbIE BHJBI. Pa3pesbl, kiaccu@ukanus pa3pe3oB MO PaCHOSOKEHUIO
CEKyllled IIOCKOCTM OTHOCHUTEIBHO IUIOCKOCTEH NPOEKUMH: pa3pe3bl BEPTUKAIBHBIE,
TOpU30HTANIbHBIE W HakiIOHHBbIe. Kiaccudukamus pa3pe3oB MO YHCITY CEKYIIMX TIUIOCKOCTEH:
pa3pe3bl NPOCTBIE U CIOKHBIE — CJIOXHBIE CTYIEHYATble M CIIOKHBIE JIOMaHbIE pa3pe3bl.
CoBMmenieHHbIe U300pakeHus. MecTHble pa3pe3bl. CedeHusl HaJIO)KCHHBICE W BBIHCCCHHBIC.
BrinocHsle 3nemMenTsl. [IpaBuna 0003HaueHUs H300paskeHHH.

3.2. HaknoHHbIE ce4YeHus TreoMeTpuueckux Tei. [locTpoeHne mnpoekuuid W HaTypalbHBIX
BEIIMYMH TeOMETpUuecKuXx Tea. HakioHHbIE CeYeHHsi MHOTOTpaHHUKOB. Buibl W mpaBuiia
MOCTPOCHUS CEUYEHUH LMIMHApPA. 3aBUCHUMOCTh BHAA HAKJIOHHOTO CEYEHHS KOHyca OT
pPacoJIOKEHUsI CEKYILIEW IUIOCKOCTH OTHOCUTENIBHO OCH KOHyca. HakjioHHBIE cedeHMs Iapa.
[TpaBuiia mOCTpOEHUS HAKIIOHHBIX CEYCHHUM COUJICHEHHBIX TEIl.

3.3. AkcoHOMeTpuYeckHe uepTexu wuszaenuii. O0pa3oBaHHe aKCOHOMETPUYECKOTO YEepTexa.
[lepBuunas u BTOpHuYHasg mpoekuud. KodPPUIHEHTH HCKaKEeHHUsS aKCOHOMETPHUYECKOTO
yepTeka. [lepexon OT HaTypalbHBIX KO3()(PUIMEHTOB HCKaKeHHs K INpHUBEICHHBIM. Bubl
AKCOHOMETpHUU. BhINoIHEHNE YepTekeid MHOTOYTOJIbHUKOB U OKPYKHOCTEH B IPSIMOYTOJILHOM U
KOCOYTOJIbHOM (TOPU30HTANBHON M (PPOHTANBHOM) N30METPHUIX. AKCOHOMETPUYECKHE YEPTEKU
reoMeTpHUYECKUX Tell. Pa3pe3sl B aKCOHOMETPUH.
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3.4. IlpumeHeHne 0o0pa30B W METOJOB HAYEPTATEIbHON TI'€OMETPUHM Ul peIIeHUs (PHU3HKO-
XUMHUYECKHX 3ajad. 'paduyeckoe un3z00pakeHHEe COCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM:
OTPE30K COCTaBa, TPEYTOJIBHUK COCTaBa, TETPadAp cocTasa. I paduueckoe n3odpakeHne CBOMCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['paduyeckoe u300pakeHHE CTPYKTYpbl BEIIECTB, MPUMEPHI
U300paKCHMsI BEIIIECTB.

4. O0beM y4eOHO# JUCHMIIJIMHBI

o B 3ageTHBIX B akan.
Bune! yueOHOI esTenbHOCTH
e MHHIIAX gacax

O0masi Tpya0eMKOCTb JMCHUIUIAHBI 110 4 144
y4eOHOMY IIaHy
AyIUTOpPHBbIE 3aHATHSA: 1,33 48
Jlexuuum (J1ek.) 0,44 16
[Tpaktuueckue 3ansatus (113) 0,67 24
JlaGopaTopus 0,22 8
CamocrosTenbHas padoTa: 2,67 96
Bug uToroBoro KOHTpOJIs: 3a4eT € OLeHKOM - -

. B 3auerHbIX B actp.

Bunel yueGHOM nesTeNbHOCTH
eMHMIIAX yacax

O0masi TpPyA0eMKOCTb JMCHUILIMHBI 110 4 108
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 1,33 35,91
Jlexmmm (J1ek.) 0,44 11,88
[Tpaktuueckue 3ansatus (I113) 0,67 18,09
JlaGopaTopus 0,22 5,94
CamocrosiTenpHas padoTa: 2,67 72,09
Bug uToroBoro KOHTpOJIS: 3a4eT ¢ OLEeHKOM - -

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«Ikoaorus» (b1.B.03)

1. Heap aucuuMmaIMHbl «DKOJIOTUS» — C(POPMHUPOBATH y CTYACHTOB MpPEACTaBICHHUE O
COBPEMEHHBIX KOJIOTUYECKUX MpodiieMax, 0 (PU3NKO-XUMHUECKUX MPOIleccax, MPOTEKAIOMINX B
Pa3IUYHBIX KOMIIOHEHTaX OKPYXalouleil cpebl U O CTETNEHH aHTPOIOT€HHOI'O BO3ICHCTBUS Ha
3TH MPOLIECCHI; BEIPA0OTATh Y CTYIEHTOB HABBIKM CUCTEMHOTO MOAX0/a K M3YYCHHUIO U PEUICHUIO
9KOJIOTHUECKUX  Ipo0sieM, BO3HUKIIUX B  PE3yjJbTaTe MPOMBIIUIEHHO-XO035SHCTBEHHON
NeSITeTIbHOCTH YEIOBEKa, Pa3BUTh MBIIIJICHHE, TO3BOJISIONIEE TPABUIBLHO OILICHUBATH JIOKAJIbHbIE
U OTJAJICHHBIE MTOCJIEICTBUS IPUHUMAEMBbIX PEIIECHUI 7151 OKpY’Kalollel cpe/ibl U YeIoBeKa.

2. B pe3yabTare u3y4YeHHs] AUCHUILIMHBI OOydawuuiics 0o mnporpamme
CIeNNATUTETA JOJI/KEeH:

o0yazaTh CIEAYIOIMMU KOMIIETCHIIUAMU:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHHUYECKOE PEHICHHE C YYE€TOM OXpaHbl
TpyZa, paAUallMOHHON 6e30MacCHOCTH U OXpaHbl okpyxkatomei cpeasl (ITK-4).

3HaTk:

-OCHOBHBIE 3aKOHBI O0IIIEH SKOJIOTUH;

-3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OMOCHEPHI;

-COBPEMEHHBIE IKOJIOTUYECKHE TPOOIEMBI;

-OCHOBBI PAlIMOHAIBHOTO IPUPOIOTOTIH30BAHUS;
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-OCHOBHBIE TIPHUHIIUIIBI 3AIUTHI MPUPOTHON CPEbI OT AHTPOIIOTEHHBIX BO3CHCTBHIA,

-CTPOCHHE OCHOBHBIX Teocdep 3eMiidi U OCHOBHBIE (DHU3MKO-XMMHUYECKHE IPOLECCHI,
MPOTEKAIOIIUE B HUX;

-OCHOBHbI€ TIOHSTHS U IPUHLIUIIBI KOHLETIUU YCTOMYNBOTO Pa3BUTHS;

-OCHOBHBIE CBEJICHHS O TTI00aIpHOM MpolieMaTukKe, IPUPOIHBIX Pecypcax, MIaHETapHbIX
IpaHUIaX, AHTPONOTEHHOM BO3ACHCTBMM Ha OKPYXKAIOLIYI0 CpeAy, YIpPaBIEHUU KaueCTBOM
OKpY>Karolleu Cpebl;

-IIPUHIUIIBI 3€JIEHOM XUMUH.

Ymemns:

-IIPUMEHATh TIOJy4YCHHbIE 3HAHUS JJIS OLEHKH COCTOSHUS OKpY)KaloIled cpeasl U
PaIMOHATILHOTO UCIIOJIb30BAHUS MTPUPOIHBIX PECYPCOB;

-HCTI0JIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTMU W 0a3bl JaHHBIX JJIS peIlleHUus
KOHKPETHBIX IKOJIOTHYECKHUX MPOOIIEM.

Braoemy:

-TIOHSATUHHBIM aIllapaToM B 00JIACTH OOIMICH SKOJIOTHH, PAIlHOHATHHOTO UCIIOIB30BaHUS
MPUPOJIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEeIbl.

3. Kparkoe conepxkanue 11 CHUNIHHBI

BBenenune, OCHOBHbIE TOHSTHS TUCIUTIIUHBI.

MecTo MTUCIUIUIMHEI B cUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHUs. DKOJIOTUYECKOE
oOpa3zoBaHue W 00pa3oBaHHUE ISl YCTOWYMBOTO pa3BuTHsA. OOIIECTBO W OKPYKAKOIIas Cpena.
[loHsATHE YCTOWYHUBOIO pa3BUTHS.

Mooynw 1. Obwue e6onpocvl skonocuu. buocgepa. buoskonoeus. buocepa u

YCMOUYUBOCY.

1.1  OcHoBHble 3akoHBbI 3KoJNOTUU. buoskonorus. Ilonarue o006 sKocucTeMax.
YcroitunBocTh dKOCHCTeM buocdepa, ee IBOMONKS U YCTOHYMBOCTh. DKOCHCTEMBI 3eMIU U
yCTOWUYMBOCTh. OCHOBHBIE CBEJICHUS O IIaHeTe 3emiid. OCHOBHBIE MTOHATHUS SKOJOTHH. 3aKOHBI U
OpPUHIUIE  dKojoruu. [loToku »Heprum u BemecTBa B JKkocucTeMax. (OCHOBHBIC
OMOTEOXMMHUYECKHE ITUKIIBI (KpYroBOpOTHl BemecTB). [[MKIMYHOCTE mporieccoB B Ouocdepe u
YCTONYUBOCTb.

1.2 Haponmonacenenue. YemoBedecTBO Kak dYacTh Oumocdepsl. [emorpaduueckue
poOIIeMbI

JluHamuiKka 4YelOBEYECKOW TMOMYNSALUU, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTypa. [IpoGiieMbl COBpeMEHHOTO 3Tama pocTa YUCICHHOCTH HaceneHus. 'eorpaduueckoe
pacnpeneneHnre HaceneHus. PerynupoBaHue HapoJOHACETICHHUS.

Mooyns 2. Cmpoenue u cocmas 2eocpep 3emau. Ocnoéuvie @HUIUKO-XUMUUECKUE

npoyeccsl, npomexarowue 8 2eocgepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, poiib (OTOXMMUYECKUX peakuuid B (HOPMHUPOBAHMH COCTaBa
atMocdepsl. IlapuukoBsiii 3¢ dexr. IlapHukoBbie ra3sl B armocdepe. Krnumarudeckue
MOCIIEACTBYS AHTPOTIOT€HHOM J1eATEIbHOCTH.

Pacnpenenenue koHLeHTpaMu o30Ha B atmochepe. O30HO0BBIH cinoil. [Ipupoanblil 1K
o30Ha. CoBpeMeHHOE COCTOSTHHE 030HOBOrO cios. IlocnencTBus paspylieHrus 030HOBOTO CiOs
3emmu Uit yenmoBeka u O6uocdepsl B 1enoM. CtpatocdepHblii 030H U TponochepHbIid O30H:
CXOACTBO U paziauuusi. MexXIyHapoIHOEe COTPYAHMYECTBO B 00JacTH OrpaHUYEHUE
MIPOM3BOJICTBA M UCIIOJIb30BAHUS 030HOPA3PYIIAIOIINX BellecTB. MOHpEATbCKUI MPOTOKO.

KucnotHbeie 1011 1 Ipoliecchl OKUCIICHUs TpuMeceit B Tporochepe. DoToXxuMudecKuit
CMOT.

2.2. T'mapocdepa 3emnu. Buasr Boa Ha 3emie. [IpecHbie Boabl. ['uaposoruyeckuii 1yKII.
I'mobanpHBIE SKOTOTHYECKHE MTPOOIeMbI THApOochepsl. [ TaBHBIE KATHOHBI U AHWOHBI TPUPOTHBIX
BojA. KucinoTHO-oCcHOBHOE paBHOBecHE B MHPUPOIHBIX Bojax. lllenodyHOCTh HMPUPOIHBIX BO.
OcHOBHBIE TPUYMHBI, OJTambl W TOCIEJICTBUS  3aKUCICHHUS MTPUPOIHBIX  BOJOEMOB.
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OKHCITUTEIEHO-BOCCTAHOBUTENFHBIE TPOLECCH B TPUPOIHBIX Bogoemax. CrpaTudukanus
npupoaHbIX BogoeMoB. [Ipoueccrl adpTpodurkarun BogoemMoB. [IpuunHbl U mocaeACTBUS.

2.3. JIutocdepa 3emiu. 3emHuas kopa. [Toua. Ctpoenne mouBeHHOTO cliosi. COocTaB MOYB.
Opranuueckue BemiecTBa B Mo4Be. Posib JKUBBIX OpraHU3MOB B (POPMUPOBAHUU ITOYBEHHOTO
cnos. Tsoxensie MeTasuisl B ouse. Jlerpananus nmoys. BogHas u BeTpoBast 3p0o3us IMOYB.

Mooyne 3. Aumponocennoe 6o3delicmeue Ha OKpYyscarowyro cpedy U payuoHaibHOe

npUpoOonoIb308aHue

3.1. Ilpuponmubie pecypchbl. IloHsiTHe 00 OTXOJaX MPOM3BOACTBA M TOTPEOJICHHS.
MastooTxoHbIe U 6€30TXO0IHbIEC TIPOU3BOJICTBA.

3.2 IlonstTue O IUIAHETApPHBIX TpaHUIAX. AHTPONOTCHHBIE  BO3MYIICHUS
OMOT€OXMMHUUECKUX IIUKIOB a30Ta U (pocopa. OCHOBHBIC PUHIIHIIBI 3€JICHONH XUMHUH.

Mooynb 4. Yemouiuusoe pazsumue

[Tonatne 00 yCTOHYMBOM pa3BUTUHU. McTOpHs CTaHOBICHMA TMOHATUA. Bkian
OTEYECTBEHHBIX  yueHblX. llenm  ycroitumBoro  paszputus OOH. MexnyHnapoaHoe
COTPYIHUYECTBO B OOJIACTH YCTOWYMBOTO pa3BUTHSA. [IpOMBINUICHHAS DKOJIOTHUS W 3eJIeHas
XUMUS KaK HHCTPYMEHT 00ecrieueHHs] yCTOMYUBOTO pa3BUTHS. DKOJIOTHYECKas ITHKA.

Oo1ee KoIM4ecTBO Moy el 4.

4. O0beM yueOHO# JUCHMIIJIMHBI

o B 3auetHBIX | B akanmewm.

Bun yuebnoi paboThl

eAMHUIIAX qJacax
O01mas Tpy10eMKOCTh IUCHHMILUIMHBI 10 Y4eOHOMY IJIAHY 2 g2
Konrakthas pa6ora (KP): 0,89 32
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Pedepar / camocrosiTenpbHast mpakTHyeckasi pabora 0,83 30
CaMOCTOSITEIBbHOE N3YYEHHUE TUCIUIINHBI 0,28 10
Bua konTpoJf: 3auer - -
Bujt yue6HOi paGoTsI B 3auerHbIX B actp.

eAMHUIIAX qJacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
Kounrakthas pa6ora (KP): 0,89 24,03
Jlexmum (JIek) 0,44 11,88
[Tpaktuueckue 3ansatus (I113) 0,44 11,88
CamocrositesbHas padora (CP): 1,11 29,97
Pedepar / camocrosiTenpbHast mpakTHYeckasi pabora 0,83 22,41
CaMoCTOsITeIbHOE U3YUYCHHE TUCIIUILIMHBI 0,28 7,56
Bua konTpoJA: 3auer - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«IIpaBoBenenue» (b1.B.04.)
1. Henu aucuMmJIMHBI — OBJIAJICHUE OCHOBAMH MPABOBBIX 3HaHUH, (hopmupoBaHUE
MIPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOMOCTYIITHOTO IPaKIaHHHA.
2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIIeNNATUTETA JOJIKEH:
001a0amb CIETYIOIMA KOMIETCHITHSIMHU:
— CHOCOOHOCTBIO K opraHu3anuu padotsl nogunHeHHbIX (ITK-13);
— CIOCOOHOCTBIO K OILEHKE  MOCJIEACTBUM  NPUHUMAEMBIX  OpPraHU3aluOHHO-
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yIpaBiIeHUYECKUX pemeHuil 1 ux ontumuzanuu (I11K-14).

3namo:

- OCHOBBI POCCHMCKOW MPAaBOBOM CHUCTEMBI U POCCHICKOIO 3aKOHOAATEIBCTBA, OCHOBBI
opranu3ai ¥ (QYHKUMOHMPOBAHHUS CyJEOHBIX UM HWHBIX [PaBONPUMEHUTENbHBIX U
MPaBOOXPAHUTEBHBIX OPTaHOB;

- TMpaBOBblE M HPABCTBEHHO-3THYECKHE HOPMbI B cdepe mnpodeccuoHanbHON
NESTENILHOCTH;

- TpaBOBBIE HOPMBI, PETYIUPYIOUINE OTHOLICHHE 4YeJlOBEKa K YeJIOBEKY, OOIIECTBY,
OKpY>Karollel cpele;

- TpaBa U 00s13aHHOCTHU T'PaXKIaHNHA;

- OCHOBBI TPYJIOBOT'O 3aKOHOJIaTENIbCTBA;

- OCHOBBI XO3SIIICTBEHHOT'O IIPaBa;

- crienu(hUKy TIPABOBOTO PETYIUPOBaHUs Oyaymieil mpohecCHOHATBHON NesITeIbHOCTH.

Ymems:

- HCIOJIb30BATh TUUECKUE U IPABOBbIE HOPMBbI, PETYIUPYIOIINE OTHOLIEHUE YEJIOBEKA

K 4eJIOBEeKYy, OOLIECTBY, OKpY)Karolllel cpe/ie, UCIOJIb30BaTh IpaBa U CBOOO/IbI YellOBEKa
U TpakJIaHUHA MPHU pa3pabOTKe COIMATBHBIX TPOEKTOB;

- WCIIOJNB30BATh U COCTABIIATh HOPMATUBHBIE W IPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npoeCCHOHATBHON JEsTEeNbHOCTH, MPEANPUHIMATh HEOOXOAMMbIE MEpPhl K BOCCTAaHOBJICHHUIO
HapyILIEHHBIX MPaB;

- peanu30BBIBaTH MpaBa W CBOOOJBI YENOBEKA M TpakJaHWHA B Pa3IHMuHBIX cdepax
KU3HEACATENBHOCTH;

- aHaM3UPOBATH COAECPKAHUE HOPMATUBHBIX AKTOB, MPAKTUKY UX MPUMEHEHHUS.

Braoemy:

- OCHOBHBIMH HaBbIKaMM cOOpa M aHaIM3a MIPABOBOW MH(pOpPMALIUY;

- IOpUINYECKONW TEPMHHOJIOTHEN, HaBbIKAMH pabOThl ¢ HOPMATHUBHBIMHU IPaBOBBIMU
aKTaMH.

3. KpaTkoe coaep:xaHue TUCUUIIIHHbI

Ilonsatne m npusHaku rocynapcrsa. @opMbl rocynapcrsa. @yHKIHMHM TOCyHapcCTBa.
[TonsiTne n npusHaku npaBa. OCHOBHBIE TPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB IpaBa. OmpenesneHne 3aKoHa M IOJ3aKOHHBIX akTOB. JlelicTBME HOpPMATHMBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHATHE MPaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema mpaBa. YacTHoe W myOiuuHOE mpaBo. MarepuanbHOE M IpOLECcCyalbHOE IPaBo.
[IpaBooTHOIIEHUE: OOBEKT, CYOBEKT U COACpKaHUE TpaBOOTHOIIECHUH. FOpuandeckue (hakThl.

Koncturynus — ocnoBHoit 3akon Poccuiickoit @eneparnuu. denepatuBHOE yCTPONUCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB M MPUHLMN paznaeneHus Biaacted B PD. Ilonarue
rpaxaancTBa. llpusHanme, coONIOJCHME, 3aIlMTa PABHBIX MpPaB JKEHIIMH W MYXUUH Kak
OCHOBHas 003aHHOCTb TOCYIapCTBA.

[TonaTue u mpeaMeT aIMUHHCTpPATUBHOrO npasa. O0mas xapakrepuctuka Kogexca PD
00 aAMUHHUCTPATUBHBIX MPABOHAPYIICHUAX. AIMUHUCTPATUBHBIC MPABOHAPYIICHUS: TOHITHE U
NpU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NMpUHUUIEL. [loHsATHE, TPU3HAKY U
BU/JIbI A/IMUHUCTPATUBHBIX HAKa3aHUN.

IlonsiTiE W mpeaMET YrojJOBHOIO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHs. lloHsaTme mnpecTymneHus: mnpusHakv, cTpykrypa. CocraB
npectyrienus. Coydyactue B mpecTymuieHud. OOCTOSTENbCTBA, UCKIIOUYAIOIINE MPECTYIHOCTh
nessHus. I[loHsThe, menmm W BHUIBI HaKa3aHWW. YTOJOBHAas OTBETCTBEHHOCTh 3a COBEPILECHHE
NPECTYIUIGHUH. YCIOBHOE OCYXJEHHE, OCBOOOXKICHHE OT YIrOJIOBHOW OTBETCTBEHHOCTH.
[IpenmMeT ¥ OOBEKT KPUMHHAJIMCTUKUA. MeToasl M 3agaud KpUMHUHAIUCTHKH. [lonsTue
KpUMUHAIUCTHYECKOW — uaeHTU(ukamuu. OOBEeKTBI W BHABl  KPUMHUHAIACTUYECKOU
uaeHtuduxanuu. Kpumunanucrudyeckas Texuuka. KpumuHanuctuueckasi TAKTHKA.
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DKOJIOrM4€ecKoe MpaBo: MOHITHE, MPEAMET METOJA M UCTOYHUKU 3KOJOTMYECKOIO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa 3KOJOTUYECKUX MPABOHAPYUICHUM, OTBETCTBEHHOCTh 33 UX
COBEpIIICHHUE.

[Tonstue nndopmannuu. OTBETCTBEHHOCTh 32 HAapyIIEHHWE 3aKOHOAATEIbCTBA O 3aLIUTE
uHpopmanuu. [ocymapcTBeHHass TaifHa: TIOHATHE, 3alllUTa, TIPABOBOE PETYIUPOBAHUE
TOCYJapCTBEHHOM, cly)keOHOW W uHOM wuHbopmanuu. KoubuneHnuansHas wuHpOpMAaIus:
MOHSTUE, BUBI U 3aIIUTA. 3alIUTa IEPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsTne, mnpeaMer © MeETOA TIpaxkJaHCKoro mpasa. [loHsATHEe rpa)kxIaHCKOTo
npaBoOOTHOLIEHHs, ero  crermupuka. CTpykTypa  TpakKIaHCKOTO  IPaBOOTHOIICHUS.
[IpaBoseecniocOOHOCTh CYOBEKTOB TPAXKAAHCKOTO MPABOOTHOIICHUS. ['pakiane Kak CyOBEKTHI
rpakaaHckoro npasa. Ou3ndeckue U IOPUINYECKUE JIUIA: TIOHSATHE, PU3HAKH, KJIacCU(DUKAIIHSL.
Opunuueckne ¢akrel. I[IpaBo cobctBenHocTH. I[loHsATHe aBTOpckoro mpaBa. IlonsThe
nateHTHoro mpasa. [loHsTHe wuHTeekTyanbHOU coOctBeHHOCTH (MIC) M MCKIIOUUTENHLHOTO
npaBa. Knaccudukanus MC. Cucrema nmpaBoBOW OXpaHbl WHTEIUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX M MATEHTHBIX MPAB.

[TonsiTHe X035AUCTBEHHOTO (MPEANPUHUMATEIHCKOTO) TpaBa. [IpenMer xX031iCTBEHHOTO
(MpeAnpUHUMATENILCKOT0) TpaBa, MPU3HAKH, METOABI MPAaBOBOTrO perynupoBanus. [loHsTue
XO3SIICTBEHHOM M PEANPUHUMATENBCKON IESITEIHLHOCTH.

IIpaBoBOe peryiarpoBaHHE CEMEWHBIX OTHOLICHUH. 3aKIIOueHHe U MpeKpalleHne Opaka.
[IpaBa u 00s13aHHOCTH poauTenel U nereid. AnmumeHnTsl. DopMbI BOCTIMTaHUS JETEH, OCTABIIMXCS
0e3 rmomneyeHust poJUTEICH.

[Ipenmer u Meron TpyAOBOro Impasa. TpylnoBOW JOrOBOpP: IOHATHE,
conepxkanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopbl. JucnuruimHa Tpyaa.

[Tonsitue m ucroxku koppynuuu. HopmartuBHOe omnpeaeneHue koppynuuu. [IpuyuuHb
pacnpocTpaHeHus koppyniuu. Hakaszyemble n HeHakazyemble Gopmbl KOppymiuu. CKpBITHIE
(;maTeHtHble) Qopmbl Koppynuuu. Dopmbl KOppyHUHUH-TIpecTyIuieHus. PopMbl KOpPYMUUHU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopmaTHBHBIC IpaBOBbIE akThl B cdepe

CTOPOHBI,

NpoTUBOJEUCTBUA Koppynuuu. DenepanbHbii 3akoH oT 25.12.2008 Ne 273-®3 «O
MPOTUBOACUCTBUN KOPPYIIIIUL.
4. O0beM y4eOHOM JUCHUIINHBI
Bunsl yueOHoii paboThI B 3aueTHbIX B akan.u.
el.

O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 2 72
AyJAUTOpPHBbIE 3AHATHS: 0,9 32
Jlexumonnsle 3ansTus (JI3) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,45 16
CamocrositeqbHas padora (CP): 1,1 40
Pegepar/CamocrosTenbHas npakTuiyeckas padora 0,5 20
CaMOCTOSITETbHOE U3YUYEHUE PA3ICSIOB TUCIIUIIIINHBI 0,6 20
Bua KoHTpoJs: 3a4eT / IK3aMeH 3a4er

Bunbr yue6HOM paboThI B 3auetHbpIx B actp.u.

en.

O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IVIAHY 2 54
AyJAUTOpPHBbIE 3AHATHS: 0,9 24,3
Jlexumonnsle 3ansTus (JI3) 0,45 12,15
[Tpaktuueckue 3ansatus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocTosiTennbHas mpakTU4deckas padbora 0,5 13,5
CaMOCTOSITETbHOE U3YUYEHUE PA3ICSIOB TUCIIUIIIINHBI 0,6 16,2
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| Buja koHTpoOJIsi: 3a4eT / IK3aMeH \ 3a4er

AHHOTaNuA padoyeid NPOrpaMmbl AUCHUNIMHBI
«Ikonomuka» (b1.B.05S)

1. Heab AUCHUMIVIMHBI - TIONYyYCHHE CHUCTEMBl 3HaHUM 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBIIIJIEHHOTO  TMPOM3BOJACTBA B  CHCTEME
HAIlMOHAJIBHOW SKOHOMHUKH, (DOPMUPOBAHHE 3KOHOMHUYECKOTO MBIIUICHUS M HCIOJIb30BaHHE
MOJTyYEHHBIX 3HAaHUH B MPAKTUUYECKOH 1eATeIbHOCTH.

2. B pe3yabTare u3y4YeHHs] AUCHUILIMHBI oOOydawouuiics 0o mnporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOIAMU KOMIETCHITHSIMHU:

- CIIOCOOHOCTBIO K COCTaBJICHUIO M aHAIM3y OW3HEC-TUIAaHOB Pa3pabOTKH W BHEIPEHUS
HOBBIX TEXHOJOTHYECKUX MPOIECCOB, OOpameHus ¢ OObEeKTaMU NpPO(ecCHOHATBHOM
NeSTeTLHOCTH, BBIITYCKA M peaTN3alii KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).
3nams:

— OCHOBBI 5KOHOMUKH B Pa3IMYHBIX cepax KU3HEAEATEIbHOCTH;
— MeTo/ibl pa3paboTKU OMEepPaTUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;
— METOJIbl U CIIOCOOBI OILIAThI TPYAA.
Ymems:
— COCTaBJISTH OTUYETHI IO BHIOJHEHUIO TEXHUYECKUX 3a/1aHU;
— TOTOBHUTH UCXOJHBIC JaHHbIE /U1 BbIOOpAa M 0OOCHOBAHUS HAYYHO-TEXHUYECKUX U
OpraHM3aIMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAN3a;
— pa3pabaTbiBaTh OINEpaTUBHbIE IUJIaHBl PabOT MEPBUYHBIX MPOU3BOIACTBEHHBIX
MIOAPA3ACIICHUN.

Braoemy:

— METOAaMHU U HWHCTPYMEHTaMM IMPOBEICHUS HSKOHOMHYECKOTO aHaiu3a 3aTrpar H
Pe3yabTATOB JIEATEILHOCTH MPOU3BOICTBEHHBIX MOIPa3/IeICHUN;

— UHCTPYMEHTaMH IUIAHUPOBAHMS U BBIMOJHEHHS MEPONPHUSTUA MO MPOU3BOJACTBY
MPOIYKIIUH.

3. Kparkoe comepxkanue Q1 CHUNIIHHBI

Mooy 1. Beeoenue. Octosbl pbiHOUHOU IKOHOMUKU

DOKoHOMHUYecKHe mnoTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE MPOU3BOJACTBO U
SKOHOMMYECKHUE OTHOIIeHUs. [Ipon3BoaCTBEHHBIE BO3ZMOKHOCTH OOIIECTBA U SKOHOMHYECKUN
BbIOOp. KpuBas mpoW3BOJCTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaromied mpeaenbHOn
noJjie3HOCTUM. TpaauimoHHas skoHoMuueckass cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBanHus. PbIHOYHBI MexaHM3M crnpoca U npemtoxkeHus. CoBepuieHHAs U
HECOBEpIICHHAs] KOHKYpeHIMH. CyIIHOCTh U yCIIOBUSI BOSHUKHOBEHUS pbIHKA. BUABI pHIHKOB U
ux crpykrypa. @ynkuun peika. ToBap u ero cpoiictBa. Cnpoc M IPENTIOKEHUE HAa DPHIHKE.
[Tonsitue «@nactuyHoCcTh». CoBepllIeHHass M HECOBEpIICHHAas KOHKYpEeHUUH. MOHOMOKS.
Onurononus. IloHATHE HAIMOHANBHOM HSKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMUYECKHE
nokazatenu. [lorpebmenus wu cOepexxkenus. [IpomsBoacTBo, 0OMEH ©  paclpeiciiCHHeE.
[Torpebnenue, cOepexeHne, MHBECTUIIMK TOBAPOB U yciIyr. @UHAHCOBAs CUCTEMa M (PMHAHCOBAS
nojauTUKa obuiecTBa. Hanoru u Hanoroas cucrema.

Mooyne 2. DkonomuuecKkue 0CHOBbL YNpasieHus npou3so0Ccmeom

[Ipeanpusitie Kak CyOBEKT pPBIHOYHOTO XO3SHMCTBA. DKOHOMHYECKHE 3aKOHBI U
0COOEHHOCTHM MX TPOSBICHHUS Ha Mpeanpusatur. Ponp  crnenuamucra XUMHYECKOU
npoMbluieHHOCTH. [lpenanpusatue B cuctemMe pbIHOYHOW SKOHOMMKH. llpeampusarue — kak
CyOBeKT ®  OOBEKT MPEANPUHUMATEIHLCKONH  NIeATENhHOCTH. 3aKOHOAaTenbHas  0asza
OpeIpPUHUMATEIbCKON JedaTeabHOCTH. HopMaTHBHO-IIPaBOBBIE AaKThl, pETJaMEHTHUPYIOIINE
NeSTeNbHOCTh TNpeanpuatus. OpraHu3aldoOHHO-TIPABOBbIE  (DOPMBI  MpEANPHUHUMATEILCKOM
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NESTEIIbHOCTH U KPUTEPUH UX BBIOOpa. POpPMBI COOCTBEHHOCTU. BHEIIHSASI 1 BHYTPEHHSIS cpenia
npennpusaTus. MatepuanbHO-TeXHUYeckass ©0a3a mpousBojacTBa. ChIpbeBas W TOIUIUBHO-
JHepreTHueckas 0a3a XUMHYECKMX MPOU3BOACTB. [IpOW3BOACTBEHHAss TMporpaMma U
MPOU3BOJICTBEHHAS] MOIIHOCTD MpeanpuaTusi. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYEecKoe  OOOCHOBaHME BBIOOpPa ChIpbS M TOIUIMBA.  PecypcocOepekeHue.
AJNbTepHATUBHBIE HCTOYHUK CHIpbS W DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npennpusaTus. OCHOBHBIE MPOU3BOACTBEHHBIE (DOHABI XUMHUYECKUX MPEANPHUITHIA: TOHSITHE,
KJaccudukanus u cTpykrypa. [loHsTHE U CTpyKTYypa, 1 OLlEHKa OCHOBHBIX cpeAcTB. [lokazaTenu
WCIIOJIb30BAaHUsI OCHOBHBIX MPOU3BOACTBEHHBIX (DOHAOB. M3HOC M amopTuzamus, ¥ OIEHKa
3¢ ()EeKTUBHOCTH HCHOJB30BaHUS OCHOBHBIX IPOU3BOJACTBEHHBIX (hoHA0B. BocmpouzBoacTso
OCHOBHBIX cpenctB. OOOpOTHBIE CpPEICTBA MPEANPUSTHS: TOHSATHE, COCTaB MU CTPYKTYypa.
Ucrounnku GopmupoBanusi 0o0OpOTHBIX cpeAcTB. OOopayrmBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanbpaple 3anacbl Ha npeaunpustuu. Tpynossle pecypebl npeanpusatus. I[lepconan
OPEANPUITHS W €ro CTPyKTypa. D(DPEKTUBHOCTh HCMIOJIB30BaHHUS TIEpCcOHAga W padoyero
BpeMeHH. [Ipou3BOAUTENBHOCTh TPy/Aa U omiiata Tpyaa. OpraHuzanus 3apaOOTHOM TUIATHI Ha
npennpustTud. I[Ipou3BoAUTENBEHOCTh TpyAa: MOHATHE, MOKa3aTeld M METOJbl H3MEpeHUs.
NunuBuayanpHass W OOIIECTBEHHAs MPOW3BOIUTENBHOCTh Tpyna. PeszepBbel u  (pakTOpsI
MOBBIIICHUSI TPOU3BOJUTENBLHOCTH Tpynda. Dopmbl, CUCTEMBI U pa3Mep OIUIaThl TpyJda Ha
PEIPUITHH.

Mooy 3. Texnuxo-s3KOHOMUYECKUU AHANU3 UHHCEHEPHBIX PeuleHUll

Jloxonsl M pacxoIbl Ha MPOU3BOJCTBO, W PEATH3AIUI0 TPOAYKIHHA TPEIITPHUITHS.
W3nepxku TPOU3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), MNPUOBUIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. [loHATHe 3arpaThl Ha MPOWM3BOACTBO M pPEATH3AIMI0  HPOAYKIIHU
(cebecrommocTth). Buapl u 3HaueHue kiaccudukaruu 3atpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEXHHUKO-PKOHOMHUYECKUN aHaIN3 HHKEHEPHBIX
pemienuii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOACTBO U peaTH3aLUI0 MPOAYKIUU B
KOMIUIEKCHBIX ~mpou3BojacTBax. (OCHOBHBIE IIyTH CHIDKEHHUS 3aTpaT Ha TPOU3BOICTBO
npoaykuuu. Jloxoxasl mpennpusitus. [lonstue mpuObUIM U 10X0Aa MPEANPUATUS, METOIBI HX
pacuera. PeHtabenpHOCTh, €€ BUABI M METOABI pacdera. [IyTH TMOBBINICHUS TPUOBUTA H
penTtabenbHOCTH Ha mnpeanpusatusax. lLleHooOpasoBanue u 1eHoBas mnonutuka. llena Ha
OPOAYKIIMIO ¥ TPHUHIMIBI IIeHooOpa3zoBaHus. Bunmbl meH. CTpykTypa IIE€HBI, CHUCTEMa IICH.
B3aumocBs3u mneH u wusnepkek. lleHoBas monuTuka. Pa3paboTka II€HOBOW CTpaTerww.
OUHAHCOBO-KPEIUTHBIC OTHOIICHUS MPEANPUATHNH U cucTeMa HaimorooOnoxeHus. [loHstue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpusatus. llpuHuunel Hamoroobnoxenus. Hamoru u
TUTATEXKH, YCTAaHOBIICHHBIC 3aKOHOJATEILCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U
CPOKH YILIaThl HAJIOTa B OFOJIKET.

4. O0beM y4eOHOM JUCHUILINHBI

B
Bunsl yueOHol paboTh 3aUETHBIX B axaznem.
€IMHULIAX Hacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonraktHas pa6ora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bunpl camocTosiTensHOM paboThl (OArOTOBKA K KOHTPOJIBHBIM 1,67 60
paboTam u SK3aMeHY)
Bua KoHTpOJIAA: 3a4eT ¢ OLeHKOM - -
Bunsl yueOHoI paboTh B B actp. wacax
3a4ETHBIX
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eIMHULIAX

O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padora (KP): 1,33 35,91
Jlexuuu (Jlek) 0,89 24,03
[Tpaxtuueckue 3ausatus (113) 0,44 11,88
CamocrositesabHas padora (CP): 1,67 45,09
Bunasl camocTosiTensHOM paboThl (MOArOTOBKA K KOHTPOJIBHBIM 1,67 45,09
paboTam u SK3aMeHY)

Bua KOHTpOJISA: 3a4eT ¢ OLeHKOM - -

AHHOTAIUA Y4e0HOM MPOrpaMMbl IMCHUILJIMHBI 0230B0OIi YaCTH MaTeMATH4€CKOT0 U
€CTEeCTBEHHOHAYYHOI'0 IIUKJIA
«Teopus BeposiTHOCTel U MaTeMaTHuyeckasi cratuctuka» (b1.B.06)

1. leab0 AUCHMIUINHBI sBiIsieTcs (GOPMUPOBAHHME y CTYIEHTOB CHUCTEMbl OCHOBHBIX
MOHSITHIA, UCTIONB3YEMBIX JJIsi TIOCTPOSHUSI BAKHEUIINX MAaTEMaTHYECKHX MOJETCH, U yMEHUs
UCIIOJIb30BaTh MaTeMaTUYECKUE METOIbI I OMMCAHUSI PA3IUYHBIX MTPOLIECCOB.

2. B pe3yabTare u3yYeHHs] AMCHUILIMHBI oOydawuuiics 0o mnporpamme
CIIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIAMU KOMIETCHITHSIMHU:

- CIOCOOHOCTBIO HCHOJIb30BaTh MAaT€MaTHYECKUE, €CTECTBEHHOHAayUHble U WHKEHEpPHBIC

3HAHMS I PEIIeHUs 3a/1a4 cBoel npodeccronanbHoi nesrenbHocty (OITK-1);

- CIOCOOHOCTBIO TPO(ECCHOHATBHO HCIIOJIB30BaTh COBPEMEHHOE TEXHOJOTMYECKOe U

AHAIUTUYECKOE O00O0pYyIOBaHHE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOI'O HCCIEAOBAaHUS U

aHAJIN3Y NOJYYEHHBIX IIpU ero nposeaeHuu pesyapratos (OIIK-2);

— CHOCOOHOCTBIO UCHOJB30BaTh METObl MATEMATHYECKOTO MOJEIUPOBAHMSI OTACIBHBIX
CTaJU{ U BCEro TEXHOJIIOTMYECKOTO Mpoliecca, K MPOBEJCHUIO TEOPETUYECKOTO aHau3a U
IKCIIEpUMEHTAIBbHOM MpoBepke afekBaTHOCTH Mojenu (OIIK-3).

3namo:

— OCHOBBl JU(GEPeHINATPHOTO M HMHTETPAJIbHOTO  MCYHUCICHHS, U depeHIrnaaIbHbIX

YpaBHEHUM;

— MaTeMaTHYecKHe TEOpUHM U METOJIbl, JIeKallde B OCHOBE IOCTPOCHHUS MaTeMaTHYeCKHX

MOJCTICH;

— OCHOBBI IPUMEHEHHUSI MATEMAaTHUECKUX MOJIEIel M METOJIOB.

Ymemy:

— BBIOMpATh MaTEMAaTUYECKHE METOIbI, IPUTOJIHBIE ISl pEIICHUs] KOHKPETHON 3aauu;

— HCIIOJIb30BAaTh MaTeMAaTUYECKUE TOHATHUS, METOJIbl W MOJENU MAJS ONMUCAHHUS Pa3INYHbIX

IIPOLIECCOB;

— BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIeKaIIHe B OCHOBE KOHKPETHBIX MPOIIECCOB;

— HCII0JIb30BAaTh OCHOBHBIE METO/bI CTATUCTUYECKOM 00pabOTKU JaHHBIX;

— MPUMEHATh MaTeMaTUYeCKUe 3HAaHUS Ha MEeXAUCIUILITUHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (yHIAMEHTAIBHBIX MAaTeMaTUYeCKUX TEOPHA M HaBBIKAMHU HWCIOJIb30BaHUS

MaTeMaTHYECKOTO arniapaTa;

— METOJIaMU CTaTUCTUYECKOW 00paboTKH MH(OPMAITUH.

3. Kpartkoe cogep:xanue JUCUMIIMHBI

Mooyns 1. Teopus éeposmuocmeii. Cnyyaiinvle 8eIUYUHbL U UX 3AKOHbL PACHPEOeeHUs.

[Ipeamer teopum BeposTHOcTed. CiydaiiHbie cOOBITHS. [IpOTHBOMOJIOKHBIE COOBITHS.
HezaBucumble coObiTusa. OtTHocHTenbHas dacToTa. Kiaccnyeckoe H  IeOMETpHUYEcKOoe
ofpejiefieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusi BeposSTHOCTEH. MeToabl BBIYMCIICHUS
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BeposiTHOCTeH.  IIpocTpancTBO  aneMeHTapHBIX — coObiTuil.  Kiaccuueckoe —ompexpeneHue
BEPOSITHOCTH.  AyreOpa  COOBITHI: TEOPEMbI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
IPOTUBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO TpynIy. AKCMOMAaTHYECKOE ONpeeIeHUE BEPOATHOCTH. CTaTUCTUYECKOE ONPENEICHUE
BEPOSATHOCTH. YCIIOBHAsl BEPOSATHOCTH. Teopembl O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHI. [lomHas BeposTHOCTh. [loBTOpHBIE McHBITaHusI. Dopmyna beprysmim.
JloxanpHas 1 uHTErpansHas reopemsl Myaspa-Jlamaca. @opmyiia Ilyaccona.

[TonsiTue ciaydaitHOil BenW4WHBI. JIUCKpETHBIE M HEMPEPBIBHBIE CIy4YailHbIE BEIUYUHBI.
3aKoH pacrpesesieHus CIydailHO!W BenuduHbl. DYHKIUS pacnpeiesieHus, ee CBOcTBa, rpaduk.
[InoTHOCTH pacripeielieHus] HEMPEPHIBHONW CIy4alHOW BEJIMYMHBI (TUIOTHOCTH BEPOSITHOCTH).
dopMyna Uil BEpPOSITHOCTH IIONANAHUS HENPEPBIBHOM CIydalHOW BEJIIMYMHBI B JIAHHBIN
MHTEpPBaJl, BBIPAKEHHBIM 4epe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPHUUECKUM CMBICT (POPMYIIBL.
bunomuanbHOe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeleeHUE,
HOPMAJIBHOE pacmpeie]IeHue, IKCIIOHEHIINAIBHOE PaclpeesICHHE.

Mooyne 2. Mamemamuyueckas cmamucmuxa.

[Ipenmer mMaTtemMatnueckod  cTaTUCTHUKA. (OCHOBHBIE 3aJlayd  MaTeMaTUYECKOU
cTatucTuki. Brpibopounslii Meton. Cratuctuyeckoe omucanue. BpiGopku. I'mctorpamma u
nosmroH 4actor. Cratuctudeckas (dmmupuueckas) (GyHKus pacrpeaeseHus. Bpioopodnbie
XapakTepUCTHUKH © uX pacnpeaeneHus. CocrodrenbHble, 3(QQEKTHBHbIE CMEIIEHHBIE U
HECMEILICHHbIE OLICHKM MapaMeTpoB. CTaTHCTHYECKOE CpEeAHEe, CTATHCTHYECKas TUCIEpPCUs U
CTaTUCTUYECKOE CPEAHEE KBAAPATUYHOE KaK TOUEUHBIE OLIEHKN HEU3BECTHBIX: MAaTEMATHUECKOIO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETO KBAJIPATUYHOIO OTKIJIOHEHUs. JlOBEpUTEIbHbIE MHTEPBAIBI U
UHTEpBAIbHBIE OICHKH. JlOBEpUTENbHBIE OICHKHM HEM3BECTHOM BEPOATHOCTU MO OOJBIINM
BbIOOpKaM. JloBepUTenbHasl OLlEHKa MAaTEMaTHYECKOTO OKUAAHUS TIPU HEU3BECTHOU TUCIIEPCUU.
JloBeputenbHas OLEHKAa CPEIHEr0 KBaJPaTUYHOTO OTKJIOHEHHs. TouHbIe BBIOOPOYHBIE
pactipenenenus: CrterogeHTa (t- pacmpenenenue), Pumepa-Caenexopa (F-pacnpenenenue),
IIupcona (Xz-pacnpez[eneHHe). IIpoBepka CTaTUCTUYECKUX THUIIOTE3. MaTreMaTuyecKue METO/bI
IIPOBEPKU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUN KOPPEIISILIUHU.

4. O0bEM yueOHOM TUCITUTUINHBI

o B 3ageTHBIX B akamewm.
Bun yueGHOM paboThI
eIMHUIIAX qacax
O01mas TpyA10eMKOCTb IV CIIUNIJIMHBI 3 108
B ToMm uncie Ha oOydyeHue 3 108
AyIMTOpPHbIE 3aHATHS: 1,38 48
Jlexknuu 0,44 16
IIpakTyeckue 3aHATUA 0,89 32
JlaGopaTopHblie pabOThI - -
CamocTosiTesibHast padora: 1,67 60
Pacuerno-rpaduueckne paboTsl 0,56 20
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,56 20
[Toaroroska K J1abopaTopHBIM paboTam - -
Jlpyrue Buapl CaMOCTOSITENIBHON 1€ATEIbHOCTH 0,56 20
ITonroroBka u caaya 3K3aMeHa - -
BuJ HTOrOBOro KOHTPOJIs: 3a4eT 4 cemectp
Bux yueGHO# paboTE! B 3ageTHbIX B acrp.
€AMHULIAX gacax
O01mas Tpy10eMKOCTb IV CIIUNIJIMHBI 3 81
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B ToMm uncie Ha oOy4yeHue 3 81
AyIMTOpHBIC 3AHATHS: 1,38 37,26
Jlexum 0,44 11,88
[IpakTrueckue 3aHsITHS 0,89 24,03
Jlaboparopabie paboThI - -
CamocTosiTesibHas padora: 1,67 45,09
Pacuerno-rpaduueckne paboT 0,56 15,12
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
[TonroroBka K 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEILHON IEATEIIbHOCTH 0,56 15,12
[ToaroroBka u cada 3K3aMeHa - -
Bua uToroBoro KOHTpoJisi: 3aver 4 cemectp

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«JIadopaTopHbie padoTsl o oprannyeckoii xumum» (b1.B.07)

1. Heap AMCHUIUIMHBI — IPHOOPETEHHUE CTYIEHTAMH OCHOBHBIX CHHTE3a OPraHHMYECKUX
BEIIECTB.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- CcOCOOHOCThIO MPO(ECCHOHATBFHO MCIONb30BaTh COBPEMEHHOE TEXHOJIOTHMYECKOe U
aHaJUTHUYECKOe O000pyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIENOBaHUSA U
aHaJM3y MOJYYCHHBIX TIPH ero npoBeaeHun pe3ynbTaToB (OITK-2);

- CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOTMYECKUN TMPOIECC B COOTBETCTBUU C
perjaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOMUCTB Chipbs U npoaykiuu (I1K-1).

3namo:

— TeXHHMKY 0€30IacHOCTHU B JIAOOPATOPUH OPraHUYECKON XUMUH;

— TNPUHIHUIIEI 6€30MacHOr0 OOPAIICHUs C OPraHUYECKUMH COCTUHEHUSIMU;

— METOJbI U BUJBI XpoMaTorpaduu Ui ONpeIesIeHNs] COCTaBa PEaKIMOHHON CMecCH;

— TEOpEeTHYECKHE OCHOBBI CIIOCOOOB BBIACNEHUS, OUYUCTKU M UIACHTHU(PHUKAIUN OPraHUYEeCKUX
BEIIIECTB;

— DJKCHEPUMEHTaJbHBIE METOJbI TPOBEACHHUS OPTraHUYECKUX PEeaKluid, MPOTEKAIOMUX TI0
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME€ METOJUKM B3aUMHOM TpaHC(hOpMAalMK KJIACCOB  OpraHMYECKHX
COCIUHEHUN.

Ymemy:

— TDPUMEHATH TEOPETHUYECKHE 3HAHMsI M OSKCIEPUMEHTAJIbHBIE METOJbl HCCIIEeI0BaHUS
OpraHMYECKON XMMUHU IIPU pelieHuH MpodecCHOHAIbHBIX 3a4a4;
— cdopMynupoBath TpobreMy u OOOCHOBaTh BBIOOP MNPHOOPOB U IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTABUTD LIEH U 33JJa4l U HAMETHUTD IyTH UX JTOCTHKEHUS;
— CHUHTE3UPOBATh COCTUHEHHUS MO MPEIOKEHHON METOTUKE;
— TIPOBECTH BBIIEJICHWE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETHUECKUX
3HaHUU 110 OPTraHUYECKOU XUMHUH;
— BbIOMpAaTh palMOHAJIBHBINA CIIOCOO BBIACIEHUS U OYHCTKH OPTaHUYECKOTO COCANHEHNUS;
— TPECTaBISATh JaHHbIE JIA0OPATOPHOTO HCCIENOBAaHUS B BUAE T'PAMOTHO O(OPMIIEHHBIX
METO/TUK;
— TPOBOAWUTH aHANIU3 M KPUTHUYECKH OILICHWBATH MOJTYYCHHBIE SKCIIEPUMEHTAIILHBIC IaHHEIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;
— BBIOpaTh CIOCOO MACHTH(PUKAIIMN OPTraHHYECKOTO COCTUHCHHUS.
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Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJO0B OPraHWYeCKOM XUMHH IS
pelIeHNs KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1a4;

— JKCHEPUMEHTaJIbHBIMU METOJAMH MPOBEACHUS OPraHUYECKUX CUHTE30B.

— OCHOBHBIMM METOJIaMHU UACHTU(PHUKAIIMN OPTaHUYECKUX COeIMHEHUN

— npuemamu o0pabOTKHU U BBIIEIECHUS CHHTE3UPOBAHHBIX BEILECTB;

3HAaHUSMU OCHOBHBIX 3aKOHOB OPIaHWYECKOW XMMHMH AJI COAEpkKATeNbHOM HHTEepIpeTaluu
MOJTyYEHHBIX YKCIIEPUMEHTATIBHBIX PE3yJIbTATOB.

3. Kpartkoe cogep:xanue JTUCUMILIMHBI

besomnacHeie premMsbl U paBuiia padoThl B Ta0OPATOPHH OPraHUYEeCKONH XHUMHUU.

OO6mwme meTonbl paboThl B TabopaTopun opraHudeckoit xumun. [locyna, Hanbosee yacTo
npuMmeHsiemass B Jaboparopun. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeTosl
UACHTU(DUKAIIMN U OYUCTKU OpPraHMYECKHUX BelecTB. MneHTudukanus opraHndeckiux BEIIEeCTB
IOCPEJICTBOM  pa3inuyHbIX BuAoB xpomarorpadpuu (TCX, xpomarorpadus nHa Oymare,
noHooOMeHHass xpomartorpadusi, BDOXKX), temneparypsl miaBieHus W pePpakTOMETPUH.
MeToap! crieKTpaaTbHON HIEHTH(PHUKALINN OPTaHUUECKUX COSTUHECHUH.

Ienn wm 3amauM SKCHEpPUMEHTAa B OPraHUYECKOM CHHTe3e. TeopeTHuecKHe OCHOBBI
nporiecca. Bwibop ycnoBmwii peaknmu. Pacuer cuHTe3a. OOmue mnpaBuia TOATOTOBKH U
nmpoBeeHHs cuHTe3a. TexHuka Oe3omacHocTu. [Ipubop mys nmpoBenenus cunrtesa. [IpoBenenue
onbiTa. KoHTposib 3a XomoMm peakuuu. Boigenenue, ouuctka u aHanu3 npoaykra. CHUHTE3bI
BEIIECTB PA3IMYHBIX KJIACCOB OpraHMYECKUX coeAuHEeHUU. [IpoBeneHne sKcnepuMEHTAIbHBIX
METO/IOB UCCIICIOBAHUS PEAKIIHil.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXAHU3MAM:

- HyKJI€0(DHITEHOTO 3aMENICHUS — CHHTE3 FaJIOTCHAIKaHOB;

- HYKJICO(DHIBHOTO TPHUCOSTUHEHUS — CHHTE3 CJIOKHBIX A(UPOB KapOOHOBBIX KHCIIOT,
aMUI0B KapOOHOBBIX KHCJIOT, a30TCOACPIKAIINX aTbJACTUIOB U KETOHOB;

- 3NEeKTpO(UIBHOIO 3aMEUICHHs] B apOMaTUYECKOM Py — pEaKIUH HUTPOBAHMUA,
OpoMUpOBaHUs, CYTb(PUPOBAHUS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

- peakuuil OkHUCIeHUs (CHHTe3 aieToHa, |,4-0eH30XMHOHA, OEH30HWHOW KHCIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOH JAUCHUNJIMHBI

Bunbr yue6HOM paboThl B 3auetnbIx B akanem.
eAMHUIIAX qJacax

O0mast Tpy10eMKOCTh JUCHUUILIMHBI 10 Y4eOHOMY IJIAHY 2 g2

AyIMTOpHBIC 3AHATHS: 0,89 32

Jlexumm (Jlek) - -

[Tpaxtuueckue 3ausatus (113)

JlaGopaTopus 0,89 32

CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3auer
Bunsl yueOHol paboTh B 3aueTHbIX B actp.
eIMHUIAX qacax
O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 54
AyIMTOpPHbIE 3aHATHS: 0,89 24,03

Jlexumm (Jlek) - -

[Ipakruueckue 3anstus (113)

JlaGopartopust 0,89 24,03
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CamocrositesbHas padora (CP): 1,11 29,97

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTAIUA Y4e0HOM MPOrpaMMbl IUCIUNJINHBI
«IIpoexTHpoBanue nerasneil MmammH U annaparos» (b1.B.08)

1. Heap AUCHUILUIMHBI - HAYYUTHh CTYJIEHTOB TBOPUYECKOMY TOJXOJY K BBIOJHEHHUIO
WH)XEHEPHBIX PAacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLIHM,
JeTalieil ¥ y3JI0B MAIllMH U amiapaToB.

2. B pe3yabrare wuU3yYeHUH JUCUHMILIMHBI OOy4YamIMiicsli MO NporpamMmme
CTIENMATUTETA JOJIAKEH:
0b1a0ams CIETYIONTUMU KOMITETCHIHSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHKCHEPHBIC
3HAHMS I pEIIeHUs 3a/1a4 cBoel nmpodeccnonanbHoi nesrenbHocty (OITK-1);

- CIOCOOHOCTBIO K MPOBECHUIO aHAIM3a TEXHUUYECKUX 3a/JlaHUi Ha MPOCKTHPOBAHHUE U
IPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXKIYHAPOJHOTO M HAIMOHAJIBHOTO SIEPHOTO
3akoHojarenbcTBa (ITK-18).

3namo:

— KOHCTPYKLHH, THIAXH U KPUTEPHUH pabOTOCTIOCOOHOCTH JeTalieil MalluH, COOPOYHBIX
eauHul (y3JI0B) U arperaTos;

— OCHOBBI TEOpPHUU COBMECTHOM pPabOTHI M METObl pacuera JeTajeid M y3J0B MallluH U
anmnapaTtoB XUMUYECKOW TEXHOJIOTHH.

Ymemns:

— BBINOJHATH W YUTAThb TEXHUYECKHE CXEMBbl, YEpTEXH M ICKHU3bl JeTajlel, y3JI0B H
arperaToB MaIvH, COOPOYHBIX YEPTEKEH U YEPTEKU 0OIIIEro BU/IA;
— TMPOU3BOAUTH  PAacyeThl 1O  OCHOBHBIM  KPHUTEPUSM  PaOOTOCIOCOOHOCTH |

KOHCTPYHPOBAHUS JeTajeil MalluH;

— TPOU3BOJAUTH PACUEThl U KOHCTPYHPOBAHHUE JETajeil MAIlUH U MEXaHHW3MOB C YUETOM

MPOU3BOJICTBEHHOW TEXHOJIOTHH U YKCILTyaTaIiH.

Braoemy:

— HaBBIKAMU KOHCTPYHPOBAHUS U TEXHUIECKOTO TBOPUECTBA;
— MpaBWIAMH MTOCTPOCHHS TEXHUUECKHUX CXEM U YePTEIKEH;
— OCHOBHBIMH METOJIaMU pacdeTa W MPOEKTUPOBAHUS MEXAHWYECKUX Y3JIOB U DIIEMEHTOB

TEeXHUKHU.

3.KpaTkoe coaep:kanue I CHUNIHHBI:

Mooyne 1. «Pacuem Xxumuuyeckoco annapama ¢ MeXAHUYECKUM Nepemeuusaroyum
YCMPOUCMEOM).

ITo Bcem 3Tamam KypcoBOro mpoekTta oQopmiseTcss euHasi MOsICHUTEIbHas 3anucka. B
NOSCHUTENBHYIO 3alMCKy BKIIIOYAIOTCS TPOEKTHBIE M IPOBEPOUYHBIE pacueThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBHUH C JEHCTBYIOIUMHU MeToquKaMu. [IponszBoaures:

1)BbIOOp KOHCTPYKIIMOHHBIX MaTePUAJIOB,;

2)pacueT OCHOBHBIX T€OMETPUYECKUX Pa3MEPOB alllapara;

3)pacyer TONIIUH CTEHOK amnmnapaTa u pyOariku;

4)moabop MpPHUBO/IA;

5)pacuer ¢uaHIIEBOrO COSMHEHUS KPBIIIKHA C KOPIYCOM amrapara;

6)pacyeT Bajia MEIIAJKA Ha BUOPOYCTOWYUBOCTH U IPOYHOCTH;

7)nondop u pacuer MyQThI;

8)moabop u pacyeT yIaIoTHEHHUSI.

Mooynw 2. «Hepmeowc obwezo suda annapamay.
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Brimonnsiercss yeprex oOIIero Buia ammapara ¢ BUIAMH, Pa3pe3aMH, CEUYCHUSIMU U
BBIHOCHBIMH 3JIEMEHTaMU, JAlOMIMMH TOJHOE MpeAcTaBieHrue 00 ero ycTpoicTBe M MPHUHIINIIE
paboTbl. UepTex 001Iero BUa anmapara CoAepKuT:

1. N300paxxenne ammapara (BHUIbI, pa3pe3bl, CEUCHHUS, BBIHOCHBIE JJIEMEHTHI),
CoJIeprKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEIICHHUS.

2. OCHOBHBIE pa3MephI.

3. Pacnono)xeHue MITYLEPOB, JIIOKa, ONOp annapara.

4. Tabnuiry Ha3HAYEHUS MITYIIEPOB B arlmapare.

5. TexHHUECKYIO XapaKTEPUCTHKY U TEXHUYECKHE TPEOOBAaHUS K HEMY.

Ha BTOpOM nHCTE BBIMOJHSAIOTCS YEpPTEKH COOPOUHBIX €IWHUIl U JeTaliei. UepTexu
BBITOJIHAOTCS HA TucTax ¢popmara Al.

KypcoBoif mpoekT SBIsSEeTCS CaMOCTOATEIbHOW pabOTOW CTYAEHTa, KOTOPBIA HECET
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KaueCTBO (MPaBHJIBHOCTh PacdyeToB, 0O(hopMIICHHE YepTexel) u
CBOEBPEMEHHOCTh BBIMOJIHEHHs BceX ATanoB padot. [IpenogaBaTens — pyKOBOIUTENb MPOEKTa
HanpasisgeT paboTy CTyIEHTa, KOHCYJIbTHPYET IO HESICHBIM BOIIPOCAM, OIPENENseT CTEIEHb
3aBEpIICHHOCTH OTAENbHBIX ATAOB IPOESKTUPOBAHUS.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auerHbIx B akanmem.
eAMHUIAX gacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIMTOpPHbIE 3aHATHS: 0,44 16
Jlexuuu (JI) - -
[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,56 56
Bua xonTposs: KypcosBoii
npoext/
B 3auetHbIX B actp.
eAMHUIAX gacax
O0mast Tpy10eMKOCTh JUCHUUILIMHBI 110 Y4eOHOMY IJIAHY 2 54
AyIMTOpHBIC 3AHATHS: 0,44 11,88
Jlexmmm (J1) - -
[Ipakruueckue 3anstus (113) 0,44 11,88
CamocrositesabHas padora (CP): 1,56 42,12
Bua xonTpossn: Kypcosoii
npoext/

AHHOTAIUA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«Xumnueckne peakrops» (b1.B.09)

1. eap AMCHUNIMHBI — TPUOOPETCHHE CTYJEHTAMHU 3HAHMA TEOPETUYECKUX OCHOB
XUMHYECKHX PEaKTOPOB M MPOTEKAIOIIUX B HHUX IMPOIECCOB Ha OCHOBE METOJOB MATEMAaTHYECKOTO
MOJIEJTUPOBAHUSI.

2. B pe3yabTaTe wu3yYyeHHs JUCHUILUIMHBI O0y4YawUIWiicd 1O mporpamme
CIeNNATUTETA JOJIKEeH:

obnaoame cnenyronmu obmenpodeccuonanbapiMu (OIIK) u nmpodeccuonansubivu (I1TK)
KOMIETEHIUSIMHU:

— CIIOCOOHOCTHIO HCIIONIb30BAaTh MAaTeMAaTHUYECKHE, €CTECTBEHHOHAYYHBIE M WHXKEHEPHBIC
3HAHUS [T pEIICHUs 3a/1a4 B cBoel npodeccuonansHoit nestensaoctu (OIK-1);
— CIOCOOHOCTBIO K  PEIICHUI0  MPOQPECCHOHANbHBIX  MPOM3BOACTBEHHBIX  3ajad,

BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKM U TEXHOJOTMYECKHX HOPMAaTHUBOB

pacxolOBaHUS CBIPhS, MaTepUaJIOB M HHEPTrEeTHUECKHUX 3aTpaT, COBEPIICHCTBOBAHUE
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KOHTpOJIsI TexHoJoruueckoro mnpouecca (I11K-2);

— CHOCOOHOCTh aHAJIM3MPOBATH TEXHOJOIMUECKUH MPOLECC, BBIABIATh €0 HEJOCTAaTKU U
pa3pabaTbIBaTh MEpONPUATHS 110 ero coBepiieHcTBoBaHMO (I1K-3).
3namo:

— OCHOBBI TEOPHH IIPOLIECCA B XMMUUECKOM PEAKTOPE;

— METOJOJIOTHIO UCCIIENOBAHNS B3aUMOJIEHCTBHS IPOLECCOB XUMHUUYECKUX MPEBPAILCHUN U
SBJICHU MIEPEHOCA HAa BCEX MACIITAOHBIX YPOBHSIX;

— METOAMKY BBIOOpa PeaKkTopa U pacueTa Mmporecca B HeM,

— OCHOBHBIC PEAKIMOHHBbIE NPOIECCHl U PEAKTOPbl XUMHUYECKOM M HEPTEeXUMHUYECKOU

TEXHOJIOTHH.

Ymemy:

— IPOM3BECTH BHIOOP THUIIA PEAKTOPa;
— IIPOMU3BECTH PacdeT TEXHOJIOIMYECKUX MapaMeTpOB AJI 3aJaHHOTO IIPOLEecca;
— ONpPEIEeNUTh apaMeTpbl HAWITydIlel OpraHnu3alyy MpolLecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

METOJIaMH PacyeTa U aHaJIA3a MPOLIECCOB B XUMUYECKUX PEAKTOPaX;

METOAMKOH OIpEEICHUS TEXHOJIOTUYECKUX [T0KAa3aTeIICH;

METOAAMHU BbIOOpa XUMUUYECKHX PEAKTOPOB.

3. Kparkoe comepxanue 11 CHUNIIHHBI

Monayab 1. OcHOBHbBIE onipe/ie/IeHUs] U MOJIOKEHUs

1.1 Onpenenenne U Ha3HAUYEHUE XUMHUYECKOI'O peakTopa. PeakTopbl B XMMHUYECKHX U
HEXUMHUYECKUX OTpacisiX HNPOMBIIIEHHOCTH. OO030p THUIIOB XUMHUYECKHUX pPEAaKTOPOB, HX
CTPYKTYpPHBIE 3JEMEHTHI (pEaKLMOHHBIH JIEMEHT, YCTPOMCTBAa BBOJA U BBIBOJA, CMEIICHUS,
pa3feneHus U paclpelesieHus] OTOKOB, TEMJIOOOMEHHBIE 3JIEMEHThI), OCHOBHBIE MPOLECCHI U
SIBIICHUS B HUX.

1.2 ®dusnyeckoe MU MaTEMATHYECKOE MOJICIIMPOBAHUE, OMPEACICHUE U OCHOBHBIE
HOHATHS, UX MECTO B MHKCHEPHO-XUMHUUECKUX UCCIEIOBAaHUAX U pa3padboTkax. Hayunsrii meron
UCCIICOBAHNS M HW3Y4YECHHs IIPOLECCOB B XHUMHUYECKOM PEAKTOPE - MaTeMaTHYecKoe
MoJieIMpoBaHue. MecTo U 3Hau€HUE HaTYPHOT'O U BBIYMCIUTENBHOIO AKCIIEPUMEHTA.

1.3. Hepapxuueckas CTPYKTypa MaTEMAaTHYECKOW MOJEIHM Mpolecca B PEAKTOPE.
Cucremaruzanusi MpPOIECCOB B XUMHUYECKOM peakTope IO Macmraldy WX NpOTeKaHMS:
XUMHYECKasl peaklusi, XHWMHUYECKUH IMpolecc B D3JIEMEHTapHOM 00beMe, MpoLEecCh B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, — UX B3aUMOCBSI3b M UEpApXUUECKasi CTPYKTypa
MaTeMaTUYECKON MOJENM Ipolecca B peakTope. [Ipumepbl cucTemsl MpoLECCOB B pa3iIMYHbIX
BHJIaX XMMHYECKHUX PeakTopoB. CTPYKTypa U3y4aeMoro Kypca.

1.4. ®uzuko-xMMHYECKHE  3aKOHOMEPHOCTM  XMMMUYECKHUX  IPEBpalleHUd  —
CTEXMOMETPUYECKUE, TEPMOAMHAMMYECKHE, KuHeTHdeckne. [lokasarenm  XMMHYECKOro
NpEBpaIlCHHs — CTETICHb MIPEeBpAIleHNs], BBIXO MPOAYKTa, MHTErpajibHas U qudQepeHnmnanbHas
CEJIEKTUBHOCTH, CKOPOCTH pE€aklUu U [peBpalleHuss peareHToB. [lyTM moOBbIIEHUs
3¢ (EKTUBHOCTH XHMHYECKHX NPEBPALCHUA Ha OCHOBE 3HAaHUSA HUX (PU3MKO-XHMHUYECKUX
CBONCTB.

Monayab 2. XumMuuyecKuii mpouecc

2.1.0cHoBHBIE TIOJOXKEHUS U onpeneneHus. Kimaccuukays XuMU4ecKuX MpoI1eccoB 1Mo
pa3nUyHBIM MpHU3HAKAM — XMMHUYECKMM (BHJ XMMHYECKOM pEAKIHMU, TEPMOJMHAMHUYECKHUE
XapaKTEePUCTHKH, CXeMa MpeBpalleHuii), (a3oBbIM (YUCIO M arperatHoe cocrosHue ¢az) u
CTallMOHAPHOCTH.

2.2. TomoreHHbli xuMuyeckuil npouecc. OmnpeneneHue U INpuMepbl. BnusHue
XMMHUYECKHX IPU3HAKOB M YCIOBMH NpPOTEKaHMs Ipolecca Ha ero mnokaszarenu. CrocoOsl
uHTeHcupuKanuu. [loHsATHEe ONTHUMAaNbHBIX Temreparyp. ONTHMaidbHBIE TEMIEpaTypbl Uis
00paTUMBIX U HEOOPATUMBIX 3K30- U SHIOTEPMUYECKUX MPOLIECCOB.
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2.3. TereporeHHblii (HEKAaTATUTHYECKUH) XUMHUeCKUl mpouecc. OmnpeneneHue u
npumepsl. CTpykTypa Tporecca M €ro cocrapisiromme (craauu). HaOmromaemass CKOpOCTh
XUMHUYECKOro mpeBpameHus. Ob6mactu (peXuMbl) HPOTEKaHUs MpoIecca, JTUMHUTHPYIOLIas
cragusi. ['eTeporeHHBIM XMUMHYECKHUW mporecc '"ra3(kuakocth)-TBepaoe”. OOocHOBaHHME,
MOCTPOEHUE U aHAJIU3 MAaTEMAaTUYECKON MOJEIH AJis peaKIui ropeHus (MOeb "CKUMAOIIasics
chepa") m TomoxuMuuecKoW (Mozenb ''c HeB3amMojaeHcTByroImmMM siapom"). HaGmromaemas
CKOPOCTh TPEBPAICHUS, BpeMsl TMPEBpAIICHUS W MYyTH WHTEHCU(PHUKAIMU IS Pa3IUIHbIX
obnacteli mpoTeKkaHus Tporecca. ['eTepOoreHHBI XHUMHUYECKHUU TMporece "Ta3(>KHIKOCTb)—-
)uakocTe". OOOCHOBaHHME, MOCTPOCHHWE M aHAIW3 MareMaTthyeckod mojenu. Halmromaemas
CKOPOCTh TIpEBpalleHuss M o0nacTu mnpoTekanwsi mnporecca. [lytm uHTeHCHpUKAMKM IS
Pa3IUYHBIX PEXKUMOB IIpoIEcca.

2.4. Karanutnueckuii nponecc. Onpenenenue, kiaccupukanus, npuMepsl. [ oMoreHHbIi
U MUKPOTETEPOTE€HHBIN KaTaTUTUUYECKHE MPOLIECCHI, X 00Ilee U OTIMYUTEIHHOE OT TOMOTE€HHBIX
U TETEPOTCHHBIX XMMHUYECKUX TMPOIeccoB. ['eTeporeHHblil KaTtann3 Ha TBEPIOM KaTalu3aTope.
O6ocHoBaHMe, TOCTPOEHHWE W aHaJM3 MaTeMaTHYeCKOM MOJAENM Ha KaTaJUTHYeCKOU
MOBEPXHOCTH M B IOPUCTOM 3€pHE KaTaimsaropa. Habmiomaemas CKOpOCTh TpEBpaIlCHHS U
obyactu mpoTtekaHus mporiecca. CTeneHb HMCIOIb30BaHUSI BHYTpEHHEW moBepxHOCTH. [lyTn
WHTCHCU(PUKAIIUN KaTATUTUYECKUX TMPOIECCOB. BiusHue TemmonepeHoca Ha TeTepOTreHHBIN U
reTepOreHHO-KaTaTUTHUYECKUN MTPOLIECCHI.

Mopnyasb 3. XuMHYeCKHIl peaKkTop

3.1. OcHoBHBIE TTOJIOXKEHUS U onpeneneHus. Kimaccudukanus mporeccoB B peakTopax 1o
Pa3TUYHBIM MPU3HAKAM - BHJI XUMHUYECKOTO TPOIecca, OpraHu3alns MOTOKOB PeareHToB (cxema
JBUKEHHSI PETeHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAKIMOHHON 30HE), OpraHu3alus
TEIUIOBBIX TOTOKOB (TEIJIOBOM PEXUM, CXeMa TeriooOMeHa), CTalMOHApHOCTh TMpoIlecca.
O6ocHOBaHME U IOCTPOEHHE MaTeMaTHUYECKUX MOJENH Mpoliecca B peakTopax pa3InyHOro TUIa
KaK CHCTEMbl ypaBHEHUU MaTepUATbHOTO U TEIUIOBOrO OallaHCOB HA OCHOBE JAHHBIX O
CTPYKType MOTOKAa, XMMUYECKUX IMPEBPALLCHUIX, SIBICHUAX MEepeHOoca TeIja M BElecTBa U HX
B3anMojeiicTBin. CucteMaTu3amus U KiacCupUKalusg MAaTeMaTHIECKUX OMMCAHUN MPOIECCOB B
peakTopax.

3.2. M30TepMuYecKue MpoLecChl B XUMHUYECKOM peakTope.BiusHue CTpyKTyphl MOTOKA
(umeambHOE CMEIICHHE W BBITECHGHME), CTAI[MOHAPHOCTH pexuMma (MPOTOYHBIM U
NEPUONYECKHIA), TApaMETPOB U YCJIOBUI MPOTEKaHMs Mpoliecca (TemMrnepaTypa, KOHIEHTPAIIUs,
JaBjieHue, 00beM PEaKIIMOHHOMN 30HbBI, BpeMsl), BUJla XUMHUYECKOI peakiuu (IIpocTasi u CIOoXkKHasl,
oOpatumasi U HeoOpaTumasl) M €e HapaMeTpoB Ha NPOMIN KOHIEHTpAUMNH M TOKa3aTeNlu
mpolrecca B peakTope (CTeleHb IMpeBpalleHHs, BBIXOJ MPOIYKTa, CEJIEKTUBHOCTH MpoIiecca.
OcHoBbl pacyera mporiecca B peakrope. CpaBHeHume 3(P(HEKTUBHOCTH pPabOTHI PEaKTOPOB,
OIMCHIBAEMBIX PA3IMUYHBIMH MOJIEISIMU — MJI€ATHbHOTO CMeIlleHusl U BeITecHeHus. [Ipoleccel B
peakTopax ¢ IMEePEeHOCOM BEIIECTBA, OTIMYHBIM OT HJCAIBHOTO CMEIICHUS U BBITECHEHHUS.
Mopenu mporeccoB, 00JacTH WX TPUMEHEHHS M COIOCTaBJICHHUE C MOJCTISIMHU "HIeaIbHBIX"
IIPOLIECCOB.

3.3. Henzorepmuueckue mporecchl B XUMHUYECKUX peakTopax. OpraHuzamust TErI0BbIX
MOTOKOB M PEKMMOB B XUMUYECKUX peakTopax. PacmpeneneHue temrnepaTypbl U KOHIIEHTPAUN
(cremeHu TpeBpallleHHs) B PEAKTOpPEe B PEXMMax HAEaIbHOTO CMEUICHUS] U paclpeiesieHus,
agnabaTudeckoM © ¢ TeriooOMeHoM. CBs3b TeMIEpaTrypbl M CTENEHH MPEBpaIICHHUS B
aanabatudyeckoM mporecce. CoOMOCTaBlIeHHWE C H30TEPMHUECKUM pexuMoM. Ywucio u
YCTOHYHMBOCTh  CTAllMOHAPHBIX  PEXKHMOB B  pEaKTOpax HICATHHOTO CMEIICHUS U
ABTOTEPMHUYECKOM C BHYTPEHHUM TEIJIOOOMEHOM.

Mopnyas 4. [IpoMbllIEHHbIE XMMHYECKHE PEAKTOPbI

Ha  KOHKpeTHBIX  mpumepax  MpPEAMETHO  PACCMaTPHUBAIOTCS  KOHCTPYKIIMH
MPOMBINUICHHBIX PEAKTOPOB JUISI TMPOBEIEHUS TMPOIECCOB TOMOTCHHBIX, T'€TEPOTEHHBIX U
KaTaJUTHYECKUX — BBIOOP THIIA peakTopa, 0COOEHHOCTH KOHCTPYKTHUBHBIE U PEXKUMA.

4. O0beM yueOHO# JUCUMIIJIMHBI
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B 3auerHbIx B akanmem.
Buasbl yueOHoM padoThI e IMHHIIAX qacax
O01mast Tpy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IIAHY 4 144
KonrakTHas pa6ora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
[Ipakruueckue 3anstus (113) 0,44 16
JlaGopartopust 0 0
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,67 60
JK3aMeH
Buja xoHTpoJsi: 3a4er / Ik3aMeH 1
(36)
B 3auetHbIx B actp.
Buabi yueOHo# padoThl e TMHILIAX qacax
O0mas TPyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[Tpaktuueckue 3anstus (113) 0,44 12
JlaGopartopust 0 0
CamocrositesbHas padora (CP): 1,67 45
Jpyrue BUIbI CaMOCTOSITETLHON paOOTHI 1,67 45
JK3aMeH
Buja xonTpoJsi: 3a4er / Ik3aMeH 1 @7

AHHOTANUA Yy4eOHOH MPOrpaMMbl IMCHUIUIMHBI 0230BO YacTH NMPO(ecCHOHATIBLHOI0

MUKJIa

«IIpoexkTHpoBaHHE NMPOLECCOB U ANNAPATOB XMMUYecKoi TexHoaorun» (b1.B.10)

1. leab AUCUMIINHBI:

BMmecte ¢ kypcamu o0Omell XUMHUYECKOW TEXHOJOTUH, XHMHYECKUX IPOLIECCOB
pPEaKTOpoB U Jp. CBA3aTh OOLICHAYYHYIO M OOIIEMH)KEHEPHYIO IOJArOTOBKY XHMMHKOB-

u

TCXHOJIOTOB Ha OCHOBC H3YYCHHA OCHOB THAPABINYCCKUX, TCIUIOBBIX U MaCCOOGMCHHBIX
NPOIIECCOB XUMHUYECKOH TEXHOJOTHH, YTO HEOOXOAWMO MPH TOJTOTOBKE CHEIMAJIMCTOB IO
JAaHHOMY HAITPAaBJICHUIO IJISA Hay‘IHO-HCCHeI[OBaTCHBCKOﬁ )41 HpOI/I3BOI[CTBCHHO-TeXHOJ’IOFH‘IeCKOﬁ
NEeSITETTHHOCTH.

2. B pe3yabraTre u3yYeHUs] AUCHHUILUIMHBI OOy4YawIIUiicd N0 mporpamme
CIeNHATTUTETA T0JIKEH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:
— TOTOBHOCTBIO HCIIOJIb30BATh METO/IBI OIICHKH PHCKA M pa3padaThiBaTh MEPHI 10 00ECTICUCHHIO
0e30macHOCTH  pa3pabaThiBaeMbIX  HOBBIX  TEXHOJIOTHH  oOpamieHuss ¢ OObEeKTaMu
npodeccuonansHoi nesitenbHocTH (ITK-11);
— CHOCOOHOCTBIO K TIPOBEICHHUIO MTATEHTHBIX MCCIIEIOBAHUN C IIEIbI0 00ECIIeUeHUs MaTeHTHOM
YUCTOTHI HOBBIX MPOEKTHBIX pemtennit (ITK-19).

3Hamu:
- OCHOBBI TEOPHHM TIEPEHOCA HWMITYJIbCA, TEIUIA M MAacChl; TPUHIMIBI (PU3HYECKOTO
MOZACIIMPOBAHUA MPOLECCCOB; OCHOBHBLIC YPABHCHHSA ABUKCHUSA )KI/II[KOCTCI\/’I; OCHOBBI TCOpHU
TETUTOTIePEIavui; OCHOBBI TEOPUH MAacCCOIEpelaud B CUCTEMax CO CBOOOJHOW M HEMOJIBM)KHOM
rpaHuIeil paszgena ¢a3; THIIOBBIE MPOLECCHl XUMHUYECKOH TEXHOJOTWH, COOTBETCTBYIOLIHME
ammapaTbl ¥ METOJbI MX pacyera;
- MCTOAbI MOCTPOCHUA SMIIUPUUCCKHUX U TCOPCTUUCCKHUX MO,Z[CJIeﬁ XUMHUKO-TEXHOJIOTHYCCKUX
TIPOIIECCOB.
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- OCHOBHBIE TIPHUHIIUIIBI OPTaHU3AIUU POIECCOB XUMHUUECKON TEXHOJIOTHH.

Ymemu:

- OMpEeneNATh XapakTep ABUKCHHS JKUIKOCTEH U Ta30B; OCHOBHBIC XapaKTEPUCTHKHU MPOIIECCOB
TEIUIO- U Maccolepelaut; paCCUUTHIBATh TapaMeTPhl U BEIOMpATh anmnapatypy JUisi KOHKPETHOTO
TEXHOJOTHYECKOT0 TIPOIIECcCca;

- paccuuTHIBaTh OCHOBHBIE XapPaKTEPUCTUKU XMMHUKO- TEXHOJOTHYECKOIro Mpoliecca, BHIOMpaTh
paIMOHATIEHYIO CXEMY.

Braoemy:

-METOJaMH TEXHOJOTHMYECKUX pACUYeTOB OTACIbHBIX Y3JIOB U JeTajell XUMHYECKOTrO
00opyoBaHus;

- METO/IaMU OTIPEJICIICHUSI PALMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB paOOTHI 000PYIOBAHHUS.

- MeToJaMM aHajiu3a W pacueTa IMpOIECCOB B IMPOMBINUICHHBIX ammaparax, BbIOOpa HX
KOHCTPYKIIUH, OTIPEICTICHIS TEXHOJIOTHIECKIX MTOKa3aTeae paboThl anmapaToB

3. KpaTkoe coaep:xaHue TUCUUIIHHbBI

Mooyne 1. Pacuem pexmughukayuonHou KOIOHHbL.

Pacuer wacagouHoli W TapenpyaTO PEKTH(PUKAIMOHHOW KOJOHH HEMPEPHIBHOTO
neiictBus. MaTtepuanbHbId OalaHC KOJOHHBI. PacdeT MUHMMAaILHOTO M pabouero ¢uierMoBOro
gucna. Iloctpoenne paboumx nuHHWE. PacdeT ckopocTH mapoB M JAWAMETpa KOJIOHHBI.
Onpenenenne BBICOTHI ammapara. PacdeT THUIpaBIMYECKOTO COMPOTHBIICHUS KOJOHHBI.
CpaBHEHHME AaHHBIX pacueTa HACAaJOYHOW M TapesibuaTol KOJOHH. COIOCTaBlICHUE HaHHBIX,
MOJyYEHHBIX IO MTPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacdeToB. BoIOOP KOJIOHHEI.

Mooy 2. Pacuem u 66100p meniooOMeHHUKOS.

Pacyer u BBIOOp TEMIOOOMEHHHUKOB (MCHApUTENs, KOHACHCATOpA, IOJOTPEBATEIS,
XOJIOIMIBHUKOB AUCTUJUIATA U KyOOBOTrO ocTaTka) mo odmieit cxeme. CormocTaBiieHUue JaHHbIX,
MOJyYEHHBIX 10 MpOTrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. [ MIpaBIUYecKuil pacyer.
Br160op onTUMansHOTO BapraHTa TEIIO0OOMEHHHKA.

Mooyns 3. T'uopoounamuueckue pacyemsi.

Pacyer ruapaBiaMueckoro CcomnpoTuBieHUS TpyOompoBonoB. Pacuer onTuManbHBIX
TUaMeTpoB TpyOoTpoBoI0oB. PacueTr u moadoop HacOCOB.

Mooy 4. I'pagpuueckoe oghopmnenue.

TexHnomornueckass cxema. PekTu(uKalMoOHHAs KOJOHHA OMPEJCIIEHHOTO THMA C
n300pakeHHeM JeTajleil KOHTAaKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAYyJe 1.

4. O0béM yueOHOM JUCHMIIJIMHBI

. B 3auernbix | B akanmem.

Bun yueGHOM paboThI
eMHMIIAX yacax

O01mas TpyA10eMKOCTb IV CIIUNIJIMHBI 2 72
B ToMm uncie Ha oOydyeHue 2 72
AyIMTOpPHbIE 3aHATHS: 0,44 16
Jlexknnu - -
IIpakTueckue 3aHsATUS 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrosiTesibHast padora: 2,41 56
PacuerHo-rpaduueckne paboTs - -
[ToaroroBka K KOHTPOJIBHBIM paboTam - -
[ToaroroBka K 1a00paTOpHBIM paboTaM - -
Jpyrue Buapl cCaMOCTOSTEIbHOM NEATEIILHOCTH 2,41 56
ITonroroBka u caaya 3K3aMeHa - -
Buja MTOroBOro KOHTpoOJIA: 3aver
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Bi yucOHoi paGoTs! B 3auetHbIx B actp.

SMHHIIAX gacax
O01mast Tpy10eMKOCTb JUCUMIIIIMHBI 2 54
B ToMm uncie Ha oOydyeHue 2 54
AyIMTOpPHbIE 3aHATHS: 0,44 11,88
Jlexknuu - -
IIpakTueckue 3aHsATUS 0,44 11,88
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora: 2,41 65,07
Pacuerno-rpaduueckne paboTsl - -
[ToaroroBka K KOHTPOJIBHBIM paboTam - -
[ToaroroBka K 1a00paTOpHBIM paboTaM - -
Jlpyrue Bubl CaMOCTOSITENILHOMN AESATEIbHOCTU 2,41 65,07
[ToaroroBka u cada 3K3aMeHa - -
Buja MTOroBOro KOHTpoJIs: 3auer

AHHOTaNuA padoyeil NMPOrpaMmbl AUCHUNIHHBI
«IKOHOMMKA U ynpasjeHnue npoussoacrsom» (b1.B.11)

1 Ileap AWMCHUMIUVIMHBI - TIOJNYYEHHE CHUCTEMBl 3HAHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBIIIJIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAIlMOHAJFHOW SKOHOMHUKH, (OPMHPOBAHME SKOHOMHUYECKOTO MBIIUICHHS U HCIOJIb30BaHUE
MOJTyYEHHBIX 3HAaHUH B MPAKTUUYECKOH 1eATeIbHOCTH.

2. B pe3yabTare u3yYeHHs] AMCHUILIMHBI oOOydawuuiics 0o mnporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIUMU KOMIETSHITHSIMHU:

- CIIOCOOHOCTBIO K COCTaBJICHUIO M aHAIM3y OW3HEC-TUIAaHOB Pa3pabOTKH W BHEIPEHUS
HOBBIX TEXHOJOTHYECKUX MPOIECCOB, OOpameHus ¢ OO0bEeKTaMu NpPO(ecCHOHATBHOM
NeSTeTLHOCTH, BBIITYCKA M peaTN3alii KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).
3nams:

— OCHOBBI 5KOHOMUKH B Pa3IMYHBIX cepax KU3HEAEATEIbHOCTH;
— MeTo/ibl pa3paboTKU OMEepPaTUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;
— METOJIbI U CIIOCOOBI OILIaThI TPYAA.
Ymems:
—  COCTaBJISTH OTUYETHI 110 BHIOJHEHUIO TEXHUYECKUX 3a/1aHU;
— TOTOBHUTH UCXOJHBIC JAaHHbIE /U1 BbIOOpAa M 0OOCHOBAaHUS HAYYHO-TEXHUYECKUX U
OpraHU3aIMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAN3a;
— paspalaTbiBaTh OIEPAaTUBHBIC IUIAHBI Pa0OT NEPBUYHBIX IPOU3BOICTBEHHBIX
MIOAPA3ACIICHUN.

Braoemy:

— METOAaMHU U HWHCTPYMEHTaMM MPOBEICHUS HSKOHOMHYECKOTO aHaiu3a 3aTrpar H
pe3yabTATOB JIEATEILHOCTH MPOU3BOICTBEHHBIX MOIPa3/ICICHUN;

— UHCTPYMEHTaMH IUIAHUPOBAHMS U BBIMOJHEHHS MEPONPUSTUA TO MPOU3BOJACTBY
MPOIYKIIUH.

3. Kparkoe conepskanue TUCUUTLITAHBI

Monyas 1. BBenenue. OCHOBbI pIHOYHOM IKOHOMHUKHU

OKoHOMUYecKHe mnoTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE MPOU3BOJACTBO U
SKOHOMMYECKHE OTHOIIeHUs. [Ipon3BoaCcTBEHHBIE BO3ZMOXKHOCTH OOIIECTBA U SKOHOMHMYECKUMN
BbIOOp. KpuBas mpOM3BOJACTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaromied mpeaenbHOn
noJjie3HOCTUM. TpaauiuoHHas skoHoMuueckass cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBanHus. PbIHOYHBI MexaHM3M crnpoca U npemtoxkeHus. CoBepuieHHAs U
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HECOBEpIICHHAs] KOHKYpeHIHH. CYIIHOCTh U YCIIOBUSI BOSHUKHOBEHUS PhIHKA. BUABI PHIHKOB U
ux crpykrypa. @yukuun peiHka. ToBap u ero cpoiictBa. CIpoc U MPENJIOKEHHUE Ha PHIHKE.
[Monstne «nactuuHOCThY. COBEpIICHHAs M HECOBEPIICHHAs KOHKYPEHIHHA. MOHOIOIHS.
Onurononus. IloHsATue HalMOHAIBHOW HSKOHOMUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. Ilorpebnenuss u cOepexxenus. IIpomsBoacTBO, OOMEH U paclpenelieHHe.
[ToTpebnenue, coepexeHrne, MHBECTHITUN TOBApOB U yciayr. @uHaHCOBas cUCTeMa U (pUHAHCOBAs
nonuTuKa obiecTBa. Hanoru u Hanorosas cucrema.

Monyab 2. IJKOHOMHUYECKHE OCHOBBI YIIPaBJIeHHUS POU3BOJACTBOM

[IpenmpusitTie Kak CyOBEKT pPBIHOYHOTO XO3SICTBA. ODKOHOMUYECKHE 3aKOHBI H
OCOOCHHOCTHM WX TMposABIEHUS Ha mnpeanpuiatud. Ponp cnenuanucra XUMHUYECKOU
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM SKOHOMHKH. IIpenmpusarne — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJATeNlbHas  0aza
OPeIPUHAMATETILCKON IeATebHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThI, PETIAMEHTHPYIOIINE
NeSATeNIbHOCTh  mpennpuitus. OpraHu3aloHHO-TIPaBOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
NESTEIIbHOCTH U KPUTEPUH UX BBIOOpa. POpPMBI COOCTBEHHOCTU. BHEIIHSASI M BHYTpPEHHSIS cpenia
npennpusaTus. MaTepuanbHO-TeXHUYecKass ©0a3a mpousBoiacTBa. ChlpbeBas W TOIUIUBHO-
JHepreTHueckas 0a3a XUMHYECKMX NPOU3BOACTB. [IpOW3BOACTBEHHAss TMporpaMma U
MIPOU3BOJICTBEHHAs] MOIIHOCTD MpeanpuaTus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYecKoe  OOOCHOBaHME BBIOOpPa ChIpbS M TOIUIMBA.  PecypcocOepekeHue.
AJNbTepHATUBHBIE HCTOYHUK CBHIpbS W DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npennpusaTis. OCHOBHBIE MPOU3BOACTBEHHBIE (DOHABI XUMHUYECKUX MPEANPHITHIA: TOHSITHE,
KJaccuukanus u cTpykrypa. [loHsTHe U cTpyKTypa, 1 OLleHKa OCHOBHBIX cpecTB. [lokazaTenu
WCIIOJIb30BaHUsI OCHOBHBIX TPOU3BOACTBEHHBIX (DOHAOB. M3HOC M amopTuzamus, ¥ OIEHKa
3¢ ()EeKTUBHOCTH HCHOJB30BaHUS OCHOBHBIX IPOU3BOJACTBEHHBIX (hoHA0B. BocmpouzBoacTso
OCHOBHBIX cpenctB. OOOpOTHBIE CpPEICTBA MPEANPUSTHS: TOHSATHE, COCTaB MU CTPYKTYypa.
Ucrounnku dopmupoBanusi o0OpOTHBIX cpeAcTB. OOopayrmBaeMOCTh OOOPOTHBIX CPEICTB.
Marepuanpiple 3anacbl Ha npeaupustuu. Tpynossle pecypebl npeanpusAtrus. I[lepconan
OPEANPUITHS W €ro CTPyKTypa. D(DPEKTUBHOCTh HCIOIB30BaHHUS TIEpCcOHAIa W padoyero
BpeMeHH. [Ipou3BOAUTENBHOCTh TPyAa U omiata Tpyaa. OpraHuzanus 3apaOOTHOM TUIATHI Ha
npennpustTud. I[Ipou3BoAUTEN HOCTh TpyAa: MOHATHE, MOKa3aTeld M METOJbl H3MEpeHUs.
NunuBuayanbHass W OOIIECTBEHHAs MPOW3BOIUTENBHOCTh Tpyna. PeszepBbel u  (pakTOpHI
MOBBILIICHUSI TPOU3BOIUTENBLHOCTH Tpynaa. Dopmbl, CUCTEMBI U pa3Mep OIUIaThl TpyJda Ha
PEIPUITHH.

Monayab 3. TeXHUKO0-I9KOHOMHYECKH A aHAJIN3 HHKEHEPHBIX pPelleHuil

Jloxonsl M pacxoIbl Ha MPOU3BOJCTBO, W PEATH3ANUI0 TPOAYKIHH TPEITPHUITHS.
W3nepxku TPOU3BOACTBA MPOAYKIHMH (CEOECTOMMOCTH), MPUOBUIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha MNPOWM3BOACTBO M pPEATH3AIMI0  POAYKIIHU
(cebecrommocTh). Buapl u 3HaueHue kiaccudukaruu 3atpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3AlUI0 TPOAYKIUU. TEeXHHUKO-PKOHOMHUYECKUN aHaIu3 HHKEHEPHBIX
pemenuii. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOACTBO U pEaTH3aLUI0 MPOAYKIUU B
KOMIUIEKCHBIX ~Mpou3BojacTBax. (OCHOBHBIE IIyTH CHIDKEHHUS 3aTpaT Ha TPOU3BOICTBO
npoaykuuu. Jloxoasl mpennpusitusi. [lonstue mpuObUIM U 10X0Aa MPEANPHUATUS, METOIBI HX
pacuera. PeHtabenpHOCTh, €€ BUABI M METOABI pacuera. [IyTH TMOBBIMICHUS TPUOBLTA H
penTtabenbHOCTH Ha mnpeanpusatusax. lLleHooOpasoBanue u 1eHoBas mnonutuka. llena Ha
OPOAYKIMIO ¥ TPHUHIMIBI I[eHooOpa3zoBaHus. Bunmbl meH. CTpykTypa IIE€HBI, CHUCTEMa IICH.
B3aumocBs3u mneH u wusnepkek. lleHoBas monuTuka. Pa3paboTka II€HOBOW CTpaTerwm.
OUHAHCOBO-KPEIUTHBIC OTHOIICHUS MPEANPUATHNH U cucTeMa HaimorooOnoxeHus. [loHsTue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpusatus. llpunHuunel Hamoroobnoxenus. Hamoru u
TUTATEXKHU, YCTAaHOBIICHHBIC 3aKOHOJATEILCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U
CPOKH YILIaThl HAJIOTa B OKOJIKET.

4. O0beM y4eOHOM JUCHUIINHBI
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. B 3auetHbIx B akanmem.
Bun yueOHoii padoThl
€AMHULIAX qJacax
O0mas Tpy10€eMKOCTb IV CIIUNJIMHBI 3 108
B tom umnciie Ha 00y4ueHue 3 108
AyIMTOpHBIC 3AHATHS: 1,33 48
Jlexum 0,44 16
[IpakTuyeckue 3aHATHS 0,89 32
JlaGopaTopHble pabOThI - -
CamocTosiTesibHast padora: 1,67 60
PacuerHo-rpaduueckue padboTb 0,56 20
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20
[TonroroBka K 1a00paTOpHBIM paboTam - -
Hpyrue BUJIbI CaMOCTOSATEJIbHOMN 0,56 20
JeSITeIbHOCTH
ITonroroBka u caaya 3K3aMeHa - -
Bug nToroBoro KOHTpoJIs: 3adeT ¢ OIEHKOU
Bax yaeGnoii paorn: B 3auetHbIx B actp.
€AMHULIAX qJacax
O0mas TpyA0eMKOCTh 1M CHMILJIMHbI 3 81
B tom umnciie Ha 00y4ueHue 3 81
AyIMTOpHBIC 3AHATHS: 1,33 35,91
Jlexum 0,44 11,88
[IpakTrueckue 3aHsITHS 0,89 24,03
Jlaboparopubie paboThI - -
CamocrosiTesbHast padoTa: 1,67 45,09
PacuerHo-rpaduueckue paboTsl 0,56 15,12
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15,12
ITonroroBka K 1a00paTOpHBIM paboTam - -
Hpyrue BUJIbI CaMOCTOSATEJIbHOMN 0,56 15,12
JeSITeTbHOCTH
IloaroroBka u cnava dK3aMeHa - -
By uToroBoro KOHTpOJIS: 3ader ¢ OI[eHKOU

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«OcHoBbI paauodkosorun» (b1.B.12)

1. eab AMCOMIUVIMHBI — O3HAKOMUTH CTYAEHTOB C MCTOYHHMKAMH, a TaKXKe IyTSIMU
MUTpaluy, TpaHchopMauu M LUKIAMH KPYrOoBOpOTa €CTECTBEHHBIX U HCKYCCTBEHHBIX
pazMOHYKIHIOB B Ouocdepe, O03HAKOMUTH CTYACHTOB C SIEPHO-(PU3MUECKUMH CBOWCTBAMH
€CTECTBCHHBIX M HMCKYCCTBEHHBIX DAJUOHYKIUAOB M CTENEHH MX ONACHOCTH MJIA 4YEJIOBEKA;
O3HAaKOMWTb CTYACHTOB CO CBOMCTBAMHM HMOHU3MPYIOIIUX W3IYyYEHUU; IOJIy4CHHE 3HAHUU O
npoOjemMax, KOTOpble BO3HUKAIOT B MPOLECCE HUCHOJIb30BAHUSA  PATUOHYKIUIOB U
MOHU3UPYIOLIUX U3IyYECHUN B HAYYHOU U ITPAKTUUYECKOU JEATEIbHOCTH YEIIOBEKA;

2. B pe3yabrare wu3ydyeHus AUCHUIUVIMHBI O00y4YawIUMiicd MO mporpaMmme
CIIeNNAINTETA JOJIKEeH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

—cnocoOHOCTh padoTaTh C HAYYHO-TEXHHYECKOM U TATEHTHOW JMTEpaTypod u
UCTIOJIb30BaTh TOJYYEHHYI0O HMH(OpMAIMIO TPU OCYLIECTBICHHHM CBOEH mNpodeccHoHaIbHON
nesitensHOCTH (11K-4);
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- TOTOBHOCTBHIO HCIOJB30BaTh METOJBI OLCHKH pPUCKAa U pa3padarbiBaTb MeEpHl IO
obecrieueHnI0 0€30MacHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJOTHH OOpalieHus ¢ 00beKTaMu
npodeccuonansHoi nesitenbHocT (ITK-11);

- CIOCOOHOCTBIO pa3padaThiBaTh HA ATOMHBIX 3JIEKTPOCTAHIMSIX MEPOIPHUATHS IO
3allUTE OKPYKAOLIEH Cpebl OT paAMOHYKIINOB U OLIEHUBATh J1030BYIO Harpy3Ky Ha pa3jInyHbIe
rpymmbl Hacenenus (I[ICK-3.2).

3nams:

- OCHOBHBIE MTOHATHUS U TEPMHUHBI PATUOIKOJIOTHH;

- OCHOBHBIE ~ OCOOCHHOCTH  HAKOIJICHUS  €CTECTBEHHBIX U  TEXHOT'CHHBIX
PaZMOHYKJIMIOB B IPUPOJHBIX Cpeax.

Ymems:

— TpPUMEHSTH TMOJIyYCHHbIE 3HAHWS W HABBIKM HA MPAKTUKE, HPUMEHITH METOIbI
BBIYUCIUTEIFHOW MaTeMaTHKU M MaTEeMaTUYeCKOW CTATUCTHKH JUISl PEIICHUs KOHKPETHBIX
3ajady;

— OILIGHUBATh YPOBEHb PaJIUAIlMIOHHON OMACHOCTH;

— XapakTepu3oBaTb OCOOCHHOCTH PAJAMOIKOIOTMYECKOTO COCTOSIHUS —TEPPUTOPHUU
UCXO0/1s U3 3HAHHUI 00 YPOBHSX UX HAKOIUICHHUS;

— MPOTHO3UPOBATh PA3BUTHE CHUTYyallMH, B TOM 4YHUCIIE C CO3/JaHUEM TEOPETUYECKUX
MoJieJIei, HalpuMep, 1O OLIEHKE JTI030BBIX HArPy30K U T.J.;

— pa3pabaTbIBaTh IPOrpaMMBbI MH)XEHEPHO-TEXHUYECKOTO u COLIMATIBHO-
SKOHOMMYECKOTO XapaKTepa M0 CHIKEHUIO PaIn03KOJIOTHYECKON HAarpy3KH;

— UMETb HaBBIKH pabOThI C IUTEPATYPOH;

— UCHOJB30BaTh JeicTByomue poccuiickue "Hopmbl paananmonHoit 6ezomacHocTH" U
Jpyrue HOpMaTHBHBIE JOKYMEHTHI B 00JIaCTH PaIUallMOHHON U sJIepHON 6€30IacHOCTH.

Braoemy:

— NpUeMaMM JCUCTBUH B aBApUNHBIX M UPE3BBIYAMHBIX CUTYaLMsIX, OKAa3aHUs I[1EPBOMI
MOMOIIY TIOCTPAAABIINM;

— COBPEMEHHBIMU METOJAMM IIOJIyUY€HHUs, OOpaOOTKHM U HWHTEpIpEeTalMd Hay4YHOU
nHpopMmanuu;

— METOAAMU HU3MEPEHHUs PaTUOIKOJIOTUYECKUX IapaMeTpoB M CHCTEMHOIO aHalln3a
YCIIOBUI MUTPALMU M KOHIICHTPUPOBAHUS PAIHOAKTUBHBIX HJIIEMEHTOB;

— MeronaMu 0e30IMacHOro MpOBeAeHHs paboT ¢ paiuOHYKIWIAMH B OTKPHITOM BHJIE B
nabopaTtopuu 3 Kjacca;

— OIBITOM OpraHM3aluu padOT B COOTBETCTBUH C TOCYJapCTBEHHBIMH HOPMATHBHBIMU
nokymentamu (HPB-99-2009).

3. Kparkoe comepxkanue Q1 CHUNIIHHBI

Mooynw 1. Qusuueckue O0CHO8bL paduodkosocuu u oOuorocudeckoe oOelicmeue
UOHUBUPYIOWUX U3TYYEHUU

1.1.  Hcropudeckuii 3KCKypC: BO3JEHCTBUE MOHU3UPYIOIINX M3IIYICHHH Ha Onocdepy.
CoBpeMeHHBIH 3Tan pa3BUTHs PaJU03KOIOTHH.

1.2.  OcHOBHBIE MNPEACTABICHHUS O PATUOAKTUBHOCTH. DHEPIHsl CBI3U sAnpa. Tkl
paanoakTUBHOTO pacnana. Mznydenus: o, B u y. B3aumoneiicTBue n3nmydeHUH C BEIIECTBOM.
OCHOBBI JO3UMETPUH.

1.3. PaanouyyBCTBUTEIBHOCTh, OTHOCHUTENbHAsE Owojornyeckas 3(P(HEKTUBHOCTS.
Jlo3bl:  TMOTJIOIICHHAs, OKBUBAJCHTHAsA, J(QeKTHUBHAs. 3aBUCUMOCTb 7032 — YPPEKT.
JleTepMUHUPOBaHHBIC U CTOXAacTHUECKHE YPHEKTH 00TydCHHS.

1.4.  Pucku: sxonormdeckuii, paguanuoHsbiii. CaHuTapHble HOpMBI U npasuia. Ilyrtu
MPOHUKHOBEHUS PATMOHYKJINIOB B OPTraHU3M..

Mooyne 2. Ecmecmeennblii paouayuoHHulil ()on u obnyuenue, He C6A3aHHOe C AMOMHOLU
9HepeemuKou

2.1. IlpupogHast paAMOaKTUBHOCTh (PaJMOAKTUBHBIE CEMEMCTBA U INPUMOpAHUAIIBLHBIE
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paguonyknuael). KocmMudeckoe wu3lydeHHe W KOCMOTEHHBbIC paauoHyKmuiel. OOnydeHHe B
MOMEIICHUAX U PAJUOHYKIIU]IBI B CTPOUTEIBHBIX MaTEpHAIAX.

2.2.He aromHass »5HepreTMka WCTOYHHK TIOCTYIUIGHUS pPaguOHYKIUAoOB. JloObrua
MOJIE3HBIX HCKOIMAEMbIX. MEIMIMHCKOE HCIOJIb30BAaHUE PANUOHYKIUIAOB M HOHHU3UPYIOIIHUX
U3JTy4eHui/

Mooyns 3. H0epnas snepeemura u i0epHoe opyicue —0CHOBHbLE UCTOYHUKU 3A2PA3HEHUS]
oKpyaHrcaroujeli cpeovl paouUoHyKIUOAMU

1.1. AHTpONOTeHHblE PATUOHYKIHABI, OOYCIOBJICHHbIE HWCHBITAHUSAMU SJIEPHOTO
opyxus. [lociecTBrs UCIBITAHUN SIEPHOTO OPYKHs U OLICHKU BO3JEHCTBHUS.

1.2.  Snepnsie peaktopsl 1 ADC. Copocsl 1 BeiOpockl ADC. PaaroakTHBHBIE OTXOBI U
orpaboTaBuiee saepHOE TOIUIMBO. [lepeHOCHM HaKOIUIEHHE PaJMOHYKIUIOB B OKpYXKaromien
cpene. MupHBI€ siIE€pHBIE B3pPbIBBI.

1.3.  Pammoxummueckue 3aBogsl B PD u npyrux crpanax. Haumbosee macmrTaOHbIC
paauanMoOHHBIE BO3/ICHCTBUS HA OKPYKAIOIILYIO CPENy.

4. O0beM y4eOHOM JUCHUILINHBI

B yueGHoi paGoTs! B 3aueTHEIX B akanem.
eIMHUIIAX yacax
O0uas Tpya10eMKOCTb AU CITUNIJIMHBI 2 72
AyIMTOpHbIE 3aHATHS: 0,9 32
Jlexumnm (Jlek) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
Jlabopatopus (J1ab) 0 0
CamocrositesqbHas padora (CP) 1,1 40
Pegepar 0,4 15
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesIOB JUCIUTIIMHBI 0,4 15
Jlpyrue BUIBI CAMOCTOSITENBHON pabOThI 0,3 10
Bun koHTpOIIA: 3a4eT C OLIEHKON
Bun yuebHo# paboThI i;ilf;;x ]?{::::;)I: '

O01as Tpya0eMKOCTb AU CITUNITIMHBI 2 54
AyIMTOpHbIE 3aHATHS: 0,9 24
Jlexmuu (Jlek) 0,45 12
[Ipakruueckue 3anstus (113) 0,45 12
JlaGopatopus (J1ab) 0 0
CamocrositesbHas padora (CP) 1,1 30
Pedepar 0,4 10
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesIOB JUCIUTIIMHBI 0,4 10
Jpyrue BUIBI CaMOCTOSTEILHON pabOThI 0,3 8
By KOoHTpoJIs: 3a4€T C OLICHKOM

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHHBI
«XuMHs paIHOHYKJINAOB U MeTOAbI HX KOHIeHTpupoBanus» (51.B.13)
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1. Heap AMCHUIUIMHBI — OCBOGHHE CTYJCHTAMHU TEOPETUUYECKUX 3HAHHMN, HEOOXOJUMBIX
UM TPU U3YYECHUHU MOCIEAYIOUNX YUeOHBIX AUCHUIUIHH.

2. B pe3yabTare wu3y4yeHHus: JUCHUILIMHBI O0y4YalOIIMiiC MO Mporpamme
CIeIHAJIUTETA 0JIKEH:

001a0amb CIETYIOIUMA KOMIETSHITHSIMHU:

- CHOCOOHOCTBH HCIIOJIb30BaTh MaTeMaTHYECKHEe, €CTECTBEHHOHAYYHbIE M WH)KEHEpPHBIC
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocT (OITK-1);

- CHOCOOHOCTh TMPO(ECCHOHANBHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U
aHAJTUTHYECKOE 000pynoBaHME, CHOCOOHOCTh K TPOBEICHHIO HAYYHOTO HCCIEIOBaHUSA U
aHaJM3y MOJYYCHHBIX TIPH €ro npoBeneHnu pe3ynbTaToB (OIIK-2).

- cHoco0HOCTh obOecneunTh Oe30macHoe NpoBeNeHHE pPadOThl C HCHOJIB30BAaHUEM
PaauOAaKTUBHBIX BEIIECTB B OTKPHITOM BHJE M OLEHUBATH MOIYYAaEMYIO 103y 3a CUET BHEIIHETO
u BHyTpeHHero oonydyenus (I1K-7);

-  CHOCOOHOCTHP K pa3pabOTKe IUIAaHOB H TMPOTpaMM TPOBEICHUS  HAY4YHO-
UCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB U CPEJICTB perieHus HoBbIX 3aaa4 (I1K-9).

3namo:

- CXEMYy paJuOXMMHUYECKOTO aHajlu3a, CBOMCTBA ypaHa, NPOAYKTOB €ro pacrnana,
AKTUHOWJIOB, IUTYTOHUS, HENTYHMSI, AMEPULIMS U KIOPUS;

- OCaJUTENbHbIE, SKCTPAKIIMOHHBIE, XpOMaTorpaduyeckue, JIEeKTPOXUMHUUECKIE METOIbI
KOHLIEHTPUPOBAaHUS PATUOHYKIHUJIOB;

- AepHO-(U3NYECKHE METOIbI AaHAIN34,

- 00pazoBaHUE HEKOTOPBHIX PAJMOHYKIUAOB B SIEPHOM PEAKTOpe M OCOOEHHOCTH HX
XAMHYECKHUX CBOMCTB.

Ymems:

- MPHUMEHATh M30TOIHBIC, CleNU(pUYECKUe M Hecrneuu(puieckue HOCUTENeH, a Takke
TPaccepoOB B paIMOXUMHUYECKOM aHAJIM3E.

Braoemy:

- HaBbIKAMH pacyeTa aKTUBHOCTU JOYEPHETrO PAJAMOHYKIWAA NPHU HAKOIUIEHHH €ro B
MaTEPUHCKOM;

- HaBBIKAMHU pacyeTa aKTUBHOCTU NPOAYKTOB ACJICHUS MPU Y4ETE UX B3aAMMOJEHUCTBHUS C
HEUTPOHHBIM IIOTOKOM.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI

Beeoenue. EctecTBEHHbIE paJUOHYKINABL: PaJUOAKTUBHBIE CEMEICTBA ypaHa, TOpUS U
aktnHOypaHa. Kamuii-40 u pyommmii-87. X pacnpocTpaHEeHHOCTh B TPUPOJEC W BKIAJ B
€CTeCTBEHHBI  pamuanMoHHbi  ¢oH. KocMmoreHHele paanoHYKIHIbL. VICKyCCTBEHHBIE
PaAMOHYKIMIBI M HMX BKJIaa B 103y oOmydeHus uenoBeka. I[IpoGnema onpeneneHus
PalMOHYKIIHJIOB B OKPY>KAIOLIEH Cpeie.

Mooy 1. Paouoxumuueckuti ananus.

OOmrast cxema paguoxXUMHUyeckoro aHanusa. Hocurennm u Tpaccepbl. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE pauomMeTpudeckue usmepenus. [Ipumenenue anbga- 1 raMMa-cieKTpOMETpUU
Ui UACHTU(UKAIUM M KOJMYECTBEHHOTO  ONpEACNCHHS  paJAUOHYKIHMIOB. AHAIN3
NOTPEUIHOCTEM  NpU  ONPENETICHUM  KOHLEHTPALMM  PAaJAWOHYKIWAOB.  Bbinenenue,
KOHIIGHTpUpOBaHUEe U paszzaeneHue. OTHOCUTENbHOE U a0CONIOTHOE KOHIICHTPUPOBAHUE.
3HaueHHE METOJa KOHLEHTPUPOBAaHUS B paJUOXMMHUYECKOM aHanu3e. KoimuecTBeHHbIE
XapaKTEePUCTHUKH  METO/Ja  KOHIICHTPHPOBAHUS:  CTENEHb  W3BJICUEHHUs, KodduuumeHt
KOHI[EHTPUPOBaHUA U  KOdpuimeHt pasneneHus. HWHauBuayanbHOe U TPYIIIOBOE
KOHIIeHTpupoBanue. Knaccugpukanus u odmiast XapakTeprUCTHKa METOI0B KOHIICHTPHPOBAHUSI.

Mooy 2. Xumus paouoHykauoos.

2.1. VYpan u npomykTsl e€ro pacrnajga. M30TOnHBIM C€OCTaB €CTECTBEHHOTO YpaHa.
[Tomyyenue ypana-233. SnepHo-pusmdeckue CBOMCTBa H30TONOB ypaHa. OKCHUIBI ypaHa.
[ectuBanentHoiii ypan. Coinm ypaHWjga M HUX CBOMCTBAa. AIMAOKOMIUIEKCHl ypaHWIIA.
OKCTpaklMsl COCAMHEHHH ypaHa OpPraHWYeCKUMHU PACTBOPUTENSIMA M COpOLMS HAa HOHUTAaX.
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KapOoHatel ypaHuia u WX KCIIOJIb30BaHME MU omnpeneneHnn ypana. Juypanatel. [loBenenue
ypaHa B IpPUPOAHBIX Bojaax. KoMIiekcsl ypaHwiIa ¢ OpPraHMYECKUMHU JIMTaHAaMHU.
Konopumerpuueckoe onpenenenue ypaHa. CoelMHEHUS  YETBIPEXBAJICHTHOIO  ypaHa.
TetpadTopun ypana. OnpeaeneHue ypaHa B 00bEKTaX OKPY>KAOIIECH CPEIbI.

CewmeiicTBO ypaHa u noacemeiicTBa. [Ipunnun nenenust Ha noacemeiictBa. Panuii u ero
cBorictBa. IIpobGnema pagona. DmaHupoBaHue. M30TOmMBl TOJNIOHWSA, BHUCMYTa W CBHUHIIA.
Omnpenenenue ypaHa 1o JOUYEPHUM U30TOMAM. Y CIIOBUS PaIUOAKTUBHOTO PaBHOBECHS.

2.2. AKTUHOWZIBI. AKTUHOUJHAS TEOpHUs. DJIEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB C
NnopsAAKOBBIMU HOMepaMu 89 - 103 u ero cpaBHEHUE C IEKTPOHHBIM CTPOCHHEM JIAHTAHOUIOB.
BaneHTHOCTH aKTMHOMAOB. XMMHUYECKHE CBOWCTBA AaKTMHOMJOB B TPEXBAJIEHTHOM COCTOSIHHH.
Mertoabl pa3zieineHusi TPEXBAICHTHBIX aKTUHOUIOB U JJAHTAHOUOB.

2.3. Ilnyronuii, HenTyHHi, aMmepunuii U Kopuil. [lnmyronuit. OTKpBITHE, U30TOMHBII
COCTaB M IMOJYYEHHE pa3IMYHbIX H30TONOB IUIYTOHMs. M30TONHBIA CcOCTaB IUTyTOHUS B
peakTopax pa3IMYHBIX THUNOB. SlaepHo-u3nueckue CBOWCTBA H30TOMOB  ILTyTOHHS.
Banentnoctu miuyroHus. Peakums aucnponopuvoHupoBaHus. lllecTMBaieHTHBIM IUTYTOHMM.
Comu mryronuna. YerelpexBajeHTHBINM TuryToHUH. TerpadTopua turyToHus. Komruiekcs
wiyronus (IV) ¢ HeopraHnyecKMMH KUCIOTaMH. DKCTpaKIus U copOrus myronus. Ilryronuii B
CEMHUBAJIEHTHOM cocTOsSHUU. OmnpeneneHre HW30TOMOB IUTyTOHUS M0  anb(a-u3yuyeHHUIo.
[IpensapurenbHOE OTACICHHE ILUIYTOHUA. Tpaccepsl.

Henrynuii. OTkpbITHE, H30TONMHBIN cOCTaB W 00pa3oBaHHWE pa3IUYHBIX H30TOIOB
HenTyHus. Banentnoctu Hentynus. Conu HenryHousna. Coiau HENTyHUIIA.

Awmepunuid. OTKpbITHE, U30TONMHBINA COCTaB. BpICINEe BaJICHTHBIE COCTOSTHUSI aMEPHUIIUSL.
Omnpeznenenue amepuuus O anb(ha-u3JIyueHUIO C TPEABAPUTEIBHBIM OTHeneHueM. Kropuii.
OTKpbITHE, N30TONHBIN cocTaB. OTAENEHNE aMepULUs U KIOPHS OT PEIKO3EMENbHBIX 3JIEMEHTOB
U APYTUX MPOAYKTOB JICICHUSI.

2.4. OGpa3oBaHre HEKOTOPBIX PAAHMOHYKIUIOB B SJIEPHOM PEAKTOpe U OCOOCHHOCTH WX
XUMUYECKHUX CBOMCTB. BBIXOMBI paJMOHYKINIOB IIPU JEJICHUN HA TEIUIOBBIX HEUTpOHaX. Pacyer
HAKOIUICHUs TMPOAYKTOB JEJEHUS IMPU YYE€Te MX B3aUMOJCHCTBUSA C HEUTPOHHBIM IIOTOKOM.
V3MeHeHre akTUBHOCTH OTpabOTaBIIEro TOIUIMBA B Ipoliecce BhIACPKKU. OLieHKa aKTUBHOCTH
JOJITOKUBYIIIUX TPOAYKTOB JIEJICHUS, OOpa3yromuxcss mTpu paboTe eIuHUYHOrO OJIoKa
MomHocThio | I'BT B Teuenue roma. BelaeneHue nmpoAyKTOB JENEHHUs ISl UCIOJIb30BaHUS B
MPOMBILIIEHHOCTH U B MeauiiuHe. OOpa3oBaHue MPOIYKTOB aKTUBALIUH.

Pagnonykmunael ne3us. OcoOCHHOCTH (PU3MKO-XMMUYECKUX CBOWCTB HMOHA IE3US:
pasMepsl,  ruaparauusi, copOupyeMocTb.  ManopacTBOpUMblE  COCAMHEHHUS  LIE3US:
deppoumanuabl, (ochaTroMonuOaaTHl, KBaCIbl W JAp. BbineneHwe 1e3usi W3 PacTBOPOB.
[ToBeneHue MOHOB 11€3Us B IPUPOJIE.

Pagronyknuapl cTpoHuus. BeineneHue paauoCTpOHLMS W3 OOBEKTOB OKpY’KaloIIeh
cpenpl. OTneneHre CTpPOHLMS OT Kanbluda. [IpuMeHeHue B KadyecTBe Tpaccepa CTPOHIUA-8S.
Omnpenenenue ctpoHuA-90 no utrpuro-90.

Pannonyknuasl nona. Beimenenue u3 00BEKTOB OKpyKawIie cpensl. Mcmomp3oBaHnue
PaIUMOHYKIIMIOB MOAA B MEIUIIMHE.

Pagnonyknuael Texuenus. OTKphITUE TEXHENUA. XUMUYECKHE CBOMCTBA TEXHEILMS U €ro
BBIJIEJICHUE U3 POAYKTOB JieaeHus. [Ipumenenne Texuenus-99m B MeULMHE.

Pannonyknuasl penkux 3emenb. XHUMHUYECKHME CBOMCTBAa JIAHTAHWAOB M HUTTPUS.
Boiaenenue peakux 3eMenb U3 NpOILyKTOB JIEIEHHUS.

Mooynb 3. Memoowvl KoHYyeHmpuposauus.

3.1. OcanuTtenbHble METOJBI KOHLUEHTpUpOBaHMA. OOIacCTH NMPUMEHEHHUsS] H30TOIMHBIX,
cnenuduyeckux U Hecrneuupuueckux Hocutenei. PakTopbl, BIMSIONIME HA COOCAXKICHHE CO
cnenr(UIecKUMHU U HecIen(pUIECKUMU HOCUTEIIIMU. MEeTO/Ibl OT/IEJIEHHUS OT CIIEIU(PHIECKOTO
Hocutens. Mcnonb3oBanue HecnenupuUIecKuX HOCUTENeH MpH BOAONOAroToBke. [IpumeHneHue
TUAPOKCHAA JKeJie3a M THAPATHUPOBAHHOTO  JUOKCHJA MapraHila IMpd  BbIICICHUU
PaaIuOHYKIINIOB.
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3.2. DKCTpakUMOHHBIE METOJbl KOHIIEHTPUPOBaHUA. Pa3BUTHE HKCTPaKIMOHHBIX
MeTo0B. O0sIacTH MPUMEHEHUS JKUIKOCTHOM SKCTPaKUMU JJs PaJUOXUMHUYECKOro aHalu3za,
KOJIMYECTBEHHBIE XapaKTEPUCTUKU. MHOroCTymneHuarass 3KCTPaKIMs, pacyeT 4yucia CTylneHen
skcTpakiuu. Onpenenenue ko3puirienTa pacnpeaeneHus pagioMeTpUUeCKUM METOI0M.

DKCTpareHThl, UCIOJb3yeMbIe TPU KOHIICHTPHPOBAHUH PATUOHYKIHIOB: MOHO-, OU- U
noyMyHKITMOHANBHBIE ~ HEUTpaibHble (PochopopraHudecKue COEAUHEHHUS, 3aMEIICHHbBIC
aMMOHHEBBIE COJIM, OpPraHWYECKHE KHUCIOTHI M Kucible aikuiadocdarsl, KpayH-3pupsl u
KpunTanabl. GakTopbl, BIUSIOUINE HA paclpelieleHue: KUCIOTHOCTh, HAJIUYWEe BbICAJIMBATENs,
KOHLIEHTpallsl MOCTOPOHHUX HMOHOB, KOHIEHTPALMS 3KCTpareHTa U Ap. DKCTPAKIUS CMECHIO
SKCTPAareHTOB, CHUHEpreTHbId Addekr. Hcmonap3oBaHue KUHETHUECKHX (DAKTOPOB TIPH
pasfeneHnd paguoHYKINAOB. [IpuMeHeHHe SKCTpaKIMU MpH TepepadoTke oTpaboTaBIIero
AIEPHOTO TOIUTMBA, MypeKc-mporecc. [Ipumepbl mpuUMEHEHUs SKCTPAaKIMHU TPH BBIICICHUN
PaIMOHYKIIMIOB: pa3elIeHUE JJAHTAHUIOB U aKTUHUJIOB, BBIJICJICHUE PAIUOHYKIUI0OB CTPOHIIUS,
pazzeneHye CTPOHIUS U UTTPUSL U JIp.

MemOpannast skctpakuusi. OcobGeHHOCTH MeToja. Pa3HOBHIAHOCTH MeMOpaHHON
JKcTpakiuu. MiMnperaupoBaHHble MeMOpaHbl. DKCTPAKLKS BO MHOXECTBEHHON IMYIIbCHH.

DKCTpaKILUS PU CBEPXKPUTUUECKUX YCIOBUSX.

3.3. Xpomarorpaduueckue meTonbl. XpomMarorpaduueckue METOJbl, MPUMEHIEMbIC B
paaMoOXMMHYECKOM aHanmu3e. l[IpuMeHeHWe ra30Boi Xpomarorpaduu [Js  YJIaBIWBaHUS
PaAMOAKTUBHBIX OJIArOPOIHBIX ra3oB. OCOOEHHOCTH KUAKOCTHON KOJIOHOYHOM XpoMaTtorpaduu
BBICOKOTO naBieHus. [IporouHast ToOHKoOcJOHHas xpomarorpadus. PacnpexnenurenbHas
xpomarorpadusi.

HNonoobmennas xpomatorpadus. Kiaccupukamnuss HOHUTOB [0 THITY HOHOT€HHBIX TPYIIL.
CenekTuBHOCTH HOHUTOB. KommiekcooOpa3yroree amtonpoBanue. ['paaueHTHas HOHOOOMEHHas
xpomarorpadus.

[IpakTueckoe WCIONB30BaHUE HWOHOOOMEHHON Xxpomartorpadum B xumuu PH.
[IpenBaputenbHOE KOHLUEHTPUPOBAHUE W BBIJIECJICHUE CIEJOBBIX KOJIMYECTB ypaHa, pagusi U
HEKOTOPBIX JPYIMX pAAHUOHYKJIHMIOB W3 TMPECHBIX M COJEHBIX BOJ. MHAWBUAyanbHOE U
TPYIIIOBOE pPAa3JeiCHUE PAAUOHYKIUAOB (OTACICHHE JIAHTAHUIOB OT AaKTHMHHUIOB, OTACIICHHE
1e3Us. OT IIENOYHBIX METaUIOB, OTAEJECHHE CTPOHIHUS OT KalblMsl W MarHus, pasJlieleHue
JAHTAHUJIOB U TPAHCILUTYTOHUEBBIX DJIEMEHTOB U T.1.).

3.4, DIIEKTPOXUMHUYECKHUE METO/IBI. OcobeHHocTH AIIEKTPOXUMUYECKOTO
KOHLICHTPUPOBAHUS U BBIJCICHUS pPaIUOHYKINI0B. OTKI0oHEeHHUs OT 3akoHa Hepucra, CxopocTh
3NEeKTpoXuMHUeckor peakiuu. [lonmsgpuzanus. Beigenenue paguoHYKIUIOB — METOJaMH
AJIEKTPOJIN3A, LIEMEHTALINH, JIEKTPOMUTPALIUU U JP.

3.5. MeTtoibl ucnapeHus.

CyOnumarusi pauOHYKIHMIOB W HUX TIEPEHOC C Ta30BBIM IOTOKOM. BrineneHue
PaAMOHYKIIMIOB METOJOM MCIIAPEHUS: OTTOHKA, PEeKTHU(PHUKAIHSI.

Mooyns 4. Aoepro-ghusuneckue memoost ananiusa.

4.1. AxTUBaLMOHHBIN aHanu3. HEeWTpOHHO-aKTUBAIMOHHBIA W TaMMa-aKTHUBAILIMOHHBIN
METOJIbI aHAH3A, SIEPHO-(PU3HIECKUe OCHOBBI. O0IaCTH X TPUMEHEHHUS.

4.2. PenreHo-(yopeciieHTHBIH MeToJ aHaim3a. DU3HMYECKHE OCHOBBI, BO30YXICHHE
PEHTCHOBCKHUX JIMHHUW, YYBCTBUTEIBHOCTh W oOnactu mnpuMmeHeHus. CpaBHEHHE C aTOMHO-
a0COpPOITMOHHBIM METOJIOM aHAJIH3a.

3axniouenue.
4. O0beM yueOHO# JUCHMIIJIMHBI
Bun yueGHOM paboThI B 3aueTHbIX B akanewm.
€MHULIAX yacax
O01mas TpyA10eMKOCTb IV CIIUNJIMHBI 6 216
B Tom umnciie Ha 00y4ueHue 2,22 80
AyZIUTOpPHBIE 3aHATHSL:
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Jlexum 0,88 32

[IpakTiueckue 3aHATH 1,33 48
CamocrosiTenpHas pabora: 2,78 100

[TonroroBka K KOHTPOJBHBIM paboTam 0,83 30

Jlpyrue BUIbI CAMOCTOSITENIEHOM PabOTHI 1,94 70
ITonroroBka u caaya 3K3aMeHa 1,00 36
BuJ HTOroBOro KOHTPOJIs JK3aMeH
Bun yueGHOM paboThI B 3aueTHbIX B acp.

€MHULIAX yacax
O01mas Tpy10eMKOCTb IV CIIUNIJIMHBI 6 162
B tom umnciie Ha 00y4ueHue 2,22 60
AyIUTOpPHBIE 3aHATHSL:
Jlexum 0,88 24

[IpakTiueckue 3aHATH 1,33 36
CamocrosTenbHas padora: 2,78 75

[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,83 22

Jlpyrue BUbI CAMOCTOSITENIEHOM PabOTHI 1,94 52
ITonroroBka u cmaua 3K3aMeHa 1,00 27
Bua uToroBoro KOHTpoJIf JK3aMeH

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«Papnonykiauabl B okpyxkawiei cpeae» (b1.B.14)
1. Heab AUCHMIVIMHBI — TPAKTUYECKOE O3HAKOMIIGHHE CTYICHTOB C METOJaMH

onpezeNieHus] PaJUOHYKJINAOB CTPOHLIMS, WTTpUS, LE3Ms, ypaHa U paJoHa B OO0BEKTax
OKPYKaroILEe Cpeabl.

2. B pe3yabrare wu3ydyeHusl [AUCHUIUVIMHBI O00y4YawIUMiCAd MO mporpaMmme

CIICHHAJIUTETA J0JKEH:

0b1a0ams CIENYIONTUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTH MPO(ECCHOHATHLHO UCTIOIB30BATH COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAIUTUYECKOE 00O0pYJOBaHHE, CIIOCOOHOCTh K IPOBEACHUI0O HAYYHOTO HUCCIEJOBAHUS H
aHaJIN3Y NOJYYEHHBIX IIPU €ro npoBeaeHuu pe3ynbratoB (OIIK-2).

- CIIOCOOHOCTH MPOBOAMUTH PATUOMETPUUYECKHE U JO3UMETPUUYECKHE U3MEPEHUS U
KOPPEKTHO 00pabaTheiBaTh 3KcHiepuMeHTanbhblie gannble (I11K-6);

- CIIOCOOHOCTH CAMOCTOATEIBHO BBIMOJHATH HCCIEAOBAHUS C HCIOJIb30BAHUEM
COBPEMEHHOH  ammapaTypsl ¥  METOJOB  HCCIEAOBaHHUS B  O0IAacCTH  OOBEKTOB
poeCCHOHAIBHON JIeITEIbHOCTH, TMPOBOJANTh KOPPEKTHYIO 00paOOTKYy pe3yibTaTOB U
yCTaHaBIMBaTh afekBaTHOCTH Moaeneit (ITK-10).

- CHOCOOHOCTH pa3pabaThiBaTh HAa ATOMHBIX 3JIEKTPOCTAHIMSAX MEPONPUATHUS IO
3alIUTe OKPYXKAIOMIEH cpenbl OT PaJIMOHYKIUIOB W OIEHUBATH JI030BYIO HArpy3Ky Ha
pasnuunsbie rpymmbl HaceneHus ([1CK-3.2)

3nams:

- 0COOCHHOCTH PaAHOXMMHUECKOT0 aHalIn3a 0ObEKTOB OKPYKAIOIIEH Cpeibl;

- crtoco0bI 0TOOpa MPOO U UX MOATOTOBKH.

Ymems:

- KOHIIGHTPHPOBATh PAAHOHYKIIUIBI B MUHUMATHLHOM 00BEME U Pa3IeNsTh UX;
- TMEepeBOJIUTH PATUOHYKIIHUIbI B PACTBOPEHHOE COCTOSIHHUE.

103



Braoems:

- Croco0aMu  OTpesieliCHusT W pacuéra yAeIbHOH aKTHBHOCTH PaJHOMETPHUYECKUX
MPEermapaToB.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI

Mooynw 1. Onpeodenenue Y8y u '*Ce 6 nouse u donnvix omnoscenusx

KonndecTBeHHBIN  TEpeBOJ] PaJMOHYKIHMIOB CTPOHIHMS W IIEpUsl B  PacTBOP
BBIIIIEJIAYMBAHUEM TMPOOBI TOYBHI COJITHOM KHCIOTOW W OIpEAeNCHHE COJNEp:KaHUs JTaHHBIX
PaZIMOHYKJIH/IOB B TTOYBE.

Mooy 2. Onpedenenue paouoHykaudo8 CMpoHyus 8 NPUPOOHOU 800€

[IpoBencHHe aHanu3a MPOGbI MPHPOXHON BOXBI HA COICPIKAHHE PATHOHYKIHAA ST
yTeM TMPOBEICHHUS OCAIUTEIFHOW oOlepanud W3 OoNbmoro o0bEMa TPECHOW BOIBI U
MOCIIEAYIOIIETO OTICIICHUS CTPOHIUS OT PEIKO3EMENbHBIX JIEMEHTOB U Oapusl.

Modyns 3. Onpedenenue paduonyknuda >’ Cs 6 npupoonoii sode

KOJIMYEeCTBEHHOE ONpE/IeICHHe pagHoHyKinga °'Cs B mpobe NpPUpOIHOA BOXBI C
npuMeHeHneM (peppormanuga HUKEs WK celleKTuBHOTO copoenTa HKC.

Mooynwb 4. Onpedenenue codepicanusi padoHa & 86030yxe HA NOPMAMUBHOM PAdUoOMempe
paooua

[IpoBenenune ananmsa mpoOBI BO3AyXa HA COJAEpkKaHWE B HEM paJioHa C MPUMEHEHHEM
MOpPTaTUBHOTO paguometpa pagona PPA-01M-01

Mooynb 5. Onpedenenue KoHyenmpayuu ypana 8 600HbIX pAcmeopax

[IpoBeneHne KOMUYECTBEHHOTO aHalM3a YypaHa B BOJHBIX PAacTBOpPaX MeETOJOM
OCKICHHUS €ro TUIAPOOKUCHIO AaMMOHHUS, a TaKXKe KOJIOPHUMETPUICCKHM MEPOKCHIHO-
KapOOHATHBIM METOJIOM.

4. O0beM y4eOHOM JUCHUILINHBI

Bib! yue6HO# paGoTs! B 3aueTHEIX B akamewm.
eAMHUIAX yacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOpPHBbIE 3AHATHS: 1,33 48
Jlexuun (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
JlaGopaTopus 1,33 48
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka k 1a0opaTOpHBIM paboTam 0,28 10
[TonroToBka u crava 1abopaTopHBIX padoOT 0,83 30
CamocrosiTeIbHOE U3YUYECHHE Pa3/IeNIOB AUCITUILUIMHBI 0,56 20
Buj koHTposs: 3a4er / 3K3aMeH - 3a4er
Bunsl yueOHoI paboThI Be;;l{f;{;x ]izsgz'
O01mas Tpy10eMKOCTh JUCHHUILIUHBI 10 Y4eOHOMY IJIAHY 3 81
AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexuun (Jlek) - -
[Ipaktuueckue 3ausarus (I113) - -
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JlaGoparopus 1,33 36
CamocrositesbHas padora (CP): 1,67 45
[ToaroroBka k 1abopaTopHBIM paboTam 0,28 8
[ToaroroBka u caava 1ab0paTOpHBIX pabOT 0,83 22
CaMocTosATEIbHOE U3YUYEHNE PA3AEIOB IUCLUILIMHBI 0,56 15
Bua koHTpoOJs: 3aueT / IK3aMeH - 3a4eT

AHHOTanuA padoyeil NPOrpaMmbl AUCUUNIMHBI
«Oopamenue ¢ PAO» (b1.B.15)

1. Henp AMCOMIVIMHBI — O3HAKOMIIEHHUE CTYJEHTOB TEXHOJIOTUAM OOpamieHust ¢
pagnoaktuBHbiMH  otxomgamu  (PAQO), oOpasyrommuumucss B pesyibrare  paboTel ¢
PaAMOHYKIIHIAMHU.

2. B pe3yabraTre u3ydYeHMs AUCHMILUIMHBI OOy4Yalluiics MO0 MporpamMme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOMUMA KOMIETCHITHSIMHU:

- CIIOCOOHOCTH HCIOJIB30BaTh MAaTeMAaTUYECKUE, €CTECTBEHHOHAYUYHbIE U WHKEHEPHBIE
3HAHMS [T pEIIeHUs 3a/1a4 cBoel npodeccuonansHoi aesitenbaocTr (OITK-1);

- CIIOCOOHOCTH aHATM3UPOBATH TEXHOJIOTMYECKUN MPOIECC, BBISBIATH €r0 HETOCTATKHU U
pa3pabaTbIBaTh MEpONPUATHS 110 ero coepuieHcTBoBaHMIO (I1K-3);

- CIIOCOOHOCTh TNPUHUMATh KOHKPETHOE TEXHMYECKOE PEUICHHE C Y4YETOM OXpaHbl
TpyZa, paAMallMOHHON 6e30MMacHOCTH U OXpaHbl okpyskatomien cpeapl (ITK-4);

- CIOCOOHOCTBIO pPa3padaThiBaTh HAa ATOMHBIX 3JEKTPOCTAHIMSIX MEPOIMPHUSATHS IO
3alllUTe OKPYKAIOUIEH cpelibl OT PaAMOHYKIUIOB U OLIEHUBAThH JJO30BYIO HAIPY3Ky Ha pa3iInyHbIC
rpymmbl Hacenenus ([ICK-3.2)

3Hamu:

- TEXHOJOTHMH UMMOOWIN3ALMY U MaTpUYHbIe MaTepuabl 1 BkiItoueHus PAO;

- TIPUHIMIBI OE30MACHOTO XPAHCHUS U 3aXOPOHEHUS PAIMOAKTUBHBIX OTXOJIOB.

Ymems:

- KJIacCU(UIMPOBATH PAIMOAKTUBHBIC OTXO/IbI;

- 00OCHOBBIBaTh BBIOOP TexHONMOTHU 00padoTku PAO.

Braoemy:

- METOJaMH OLIEHKM pHCKa U ONpeNesieHuss Mep Mo o0ecrnedyeHruto Oe30MacHOCTH
nepepaboTku u 3axoponenus PAO.

3. KpaTkoe coaep:xaHue IUCUUIIHHbBI

Beeoenue

3amaun Kypca M €ro MecTO B IMOATOTOBKE crenuanucTtoB. lloHATHE «palnoaKkTUBHBIE
orxonbl». llenp W npUHOMIBI OOpamieHuss ¢ PaJAMOAKTUBHBIMHU oOTxojdamMu. OpraHuzanus
obparenust ¢ PAO. OTBETCTBEHHOCTh TOCYIapCTBA U 00SI3aHHOCTH PA3IUYHBIX OpTaHU3aIIMA.

Mooyns 1. PaouoaxmuseHnvle omxooul

OcHOBHbIE PUHIUIBI U CTAJAUN OOpAILlIEHUs ¢ PaJUOAKTUBHBIMU O0TX0aaMu. McTouHuKN
paAMOAKTUBHBIX OTXOAOB. Kiaccupukanus paguoOaKTUBHBIX OTXOJOB. XUMHYECKHH W
pPaTuOHYKJIMIHBIN cocTaB 0Tx0a0B. COOp u mepBuuHas xapakrepuctuka PAO.

Mooyns 2. Texnonocuu o6pabomru paouoaKxmuHbix 0mMxo008

dakTophl, BIAUSAIONIME Ha BBIOOp TexHoJorMH oOpamenus ¢ PAO. Mwuaumuzamnms
paaMoOaKTUBHBIX  OTX040B. OuMcTKa W KOHLEHTpUpoBaHMe  HHU3KoakTuBHbIX JKPO.
Mexanudeckas obpadbotrka TPO. Tepmudeckne M TEPMOXMMHYECKHE TEXHOJIOTHH OOpabOTKH
PAO.
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Mooyns 3. Texnonoeuu xonouyuonuposanus PAO

Bxmtouenne PAO B nementr. BrximodeHue OTX0IOB B OHUTYyMBI M TMOJHMEPBHI.
OctexnoBbiBanue PAO. Ilpunnuns! BxmroueHus BAO B kepamuueckue marpuibsl. Kputepun
BbIOOPA TEXHOJIOTUH UMMOOMIN3AIMY PaIMOAKTUBHBIX OTXO/IOB.

Mooyns 4. Obpawenue ¢ opeanuyecKkumu paouoaKmugHbLMU OmMxo0amu

OO6pa3oBaHre W XapaKTEPUCTHKHA OPraHUYECKHX OTX0J0B. OCOOEHHOCTH OOpalieHHs C
OpraHu4eckuMu orxoxamu. OOpaboOTKa OpPraHMYECKUX OTXOJOB. TEeXHOJOTHMH MepepadOTKU
HEKOTOPBIX OPTaHUYECKUX MAaTEPHUAIOB, UCIIOJIb3YEMbIX B aTOMHOM SHEPIeTUKeE.

Mooyne 5. Texnonozuu ouucmku 2a3000pa3HbIX paoUOaAKMUBHbIX 8blOPOCO8

Opranusanys BEHTWIALMOHHOM CHCTEMBI M €€ OCHOBHbIE 3ajaud. VICTOUHMKH U
XapakTepUCTHKa Ta3000pa3HbIX BeIOpocoB Ha ADC. OuIbTpyloIKMEe anmapaTbl CHCTEM
razoouucTtku. Cxemsl ouncTKU Bo3ayxa Ha ADC ¢ peakropom BBOP.

Mooyns 6. Obpawenue ¢ paduoHyKIUOHBIMU UCTOYHUKAMU

XapakTepucTUKU U 00JacThb MPUMEHEHUS OCHOBHBIX PAJMOHYKIUAHBIX HCTOYHHUKOB
HOHM3UPYIOIETo n3nydeHus. Mmmoommmsanus orpadoraBmmx PHU B 6eron u meramn. Obmas
CXeMa MOJATOTOBKH K JIOJITOBPEMEHHOMY XPaHEHHIO.

Mooyns 7. JJoneocpounoe xpanenue u 3axoporernue PAO

[Tpuntumne! 6e30macHOCTH XpaHeHUs1 0TX0A0B. CriocoOsl 3axoporeHus: PAO.

3axnouenue

OenepanpHas 1eneBas mporpamma  «OOecnedyeHWe SAECPHOW H  pagualldOHHOMN
6e3onmacHoctu B 2008 1. m Ha mepuox go 2015 r.» — OUIT APb. ®enepanbubliii 3akon «O0
oOpallleHuu C paJuOaKTUBHBIMU OTXOJaMU M O BHECEHHMM W3MEHEHUH B OTJAEJIbHbIC
3aKkoHoAarenbHble akThl Poccuiickoir ®eneparmn» Ne 190-O3. Coszmanus B Poccuiickoit
®enepannn Enunoit rocymaperBerHoi cuctemsl obpamienus ¢ PAO (EI'C PAO).

4. O0beM y4eOHOM JUCHUILINHBI

. B 3auernbix | B akagem.

Bunsl yueOHoi paboThI

€MHULIAX yacax
O0masi TpPyA0eMKOCTh AUCHUILVIMHBI 10 Y4eOHOMY 5 180
IUIAHY
AyIUTOpPHBbIE 3AHATHS: 1,33 48
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
JlaGopaTopus - 0
CamocrositeabHas padora (CP): 2,67 96
IToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40
CaMOCTOSTEIbHOE U3YUYEHHE PA3AEI0B IUCIUIIIMHbI 1,56 56
Bua konTpoJis: 3auer / 3K3aMeH 1 K3aMeH - 36
Bib! yue6HO# paGoTs! B 3aueTHbIxX B actp.

eIMHUIIAX gacax
O0masi TPya0eMKOCTh IMCUMILUIMHBI MO Y4eOHOMY 5 135
IUIAHY
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,44 12
[Ipaktuueckue 3ausatus (113) 0,89 24
JlaGopaTopus - 0
CamocrositesbHas padora (CP): 2,67 72
IToaroroBka K KOHTPOJILHBIM paboTam 1,11 30
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CamMoCTOSTETbHOE U3YUYEHUE PA3/ICTIOB TUCIIUIIIIUHBI 1,56 42

Bua koHTpoJIs: 3a4uer / 3K3aMeH 1 K3aMeH - 27

AHHOTan U padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IIpoexTpoBanue paaguoxummuieckux npousoacrs» (b1.B.16)

1. Heas auCHMIVIMHBI — OOIIETeOpeTHYecKass M MpPaKTUYecKas IOJrOTOBKa
CIEIMAJICTOB, CIOCOOHBIX OCYILECTBISATh MPOEKTUPOBAHHE PATUOXUMHUUYECKHX MPOU3BOJCTB,
YIPaBIATh CIOKHBIMH TEXHOJIOTMYECKHMMM IPOLECCaMu, M NpuoOpeTeHHe CTyAeHTaMU
TEOPETUYECKUX 3HAHMA U HAaBBIKOB PAacyeTOB B O0JACTU MPOEKTHPOBAHHS PATUOXUMHUYECKHX
YCTaHOBOK, HEOOXOIUMBIX NPH BBHIOJHEHUN KBATH(PHUKAIIMOHHON paboTh ¥ MPo(ecCHOHANTBHOM
NEeSITEIbHOCTH.

2. B pe3yabraTre u3yYeHHS JAUCHMIUIMHBI oOydawmmiics mno mnporpamMmme
CIeNNATUTETA JOJIAKEH:

001a0amb CIETYIOIUMA KOMIETSHITHSIMHU:

- CHOCOOHOCTH MCIIOJIb30BaTh METOJIbl MAaTEMaTHYECKOTO0 MOJIEITUPOBAHUS OTJECIbHBIX
CTaIuil W BCEro TEXHOJOTMYECKOro Mpollecca, K MPOBEACHUIO TEOPETHUYECKOro aHaiu3a MU
AKCTIEPUMEHTAIBHOU TTpoBepke agekBaTHoCcTH Mojaenu (OI1K-3);

- CIIOCOOHOCTDH K MPOBEACHUIO aHAN3a TEXHUYECKUX 33aJaHUN Ha MPOECKTUPOBAHHE U
IPOEKTOB C YYETOM CYIIECTBYIOLIETO MEXKIYHAPOJHOTO M HAIMOHAJIBHOTO SIEPHOTO
3akoHoxaarenbeTBa (ITK-18);

- CHOCOOHOCTBIO K NPOBEICHHUIO MATEHTHBIX HCCIEIOBAHUN C ILENbI0 00ecredyeHus
NAaTEHTHOM YUCTOTHI HOBBIX NPOEKTHBIX pemenuit (I1IK-19);

- CHOCOOHOCTBIO K pa3paboTKe HOBBIX TEXHOJIOTUYECKUX CXEM Ha OCHOBE PE3yJIbTaTOB
Hay4yHO-uccienoBaTenbckux padot (I1K-20);

- CHOCOOHOCTH HCIIOJIb30BaTh CPEACTBA aBTOMATH3AI[MH IMPH MOATOTOBKE MPOEKTHOM
nokymentanuu (IIK-21);

- CIOCOOHOCTBIO K  0€30MacHOMy TPOBEACHHUIO, KOHTPOJIO, pa3paboTke U
YCOBEPUICHCTBOBAHUIO  TEXHOJIOTMYECKMX  MPOLECCOB  MOJATOTOBKM M pereHepaluu
TEIUIOHOCHUTENEH SIIEPHBIX SHEPreTUUYECKUX YCTAaHOBOK PAa3jIMYHOIO THUIA, 00ECHEeUHBAIOIIUMU
HaJEKHYIO U JTOJITOBPEMEHHYIO 3aLUTY OKpY’Karollel cpenpl oT Bo3aekcTuda paguanuu (IICK-
3.1).

3nams:

- OCHOBHBIE MTPUHIIMIIBI TPOEKTUPOBAHUS PATUOXUMUYECKUX ITPOU3BOJICTB;

- CHCTeMbl M METOJbl MPOEKTUPOBAHHS TEXHOJOTHUECKUX IIPOLIECCOB M PEKHMOB
IIPOU3BO/ICTBA;

- Ha3Ha4yeHUE, NPUHLMI JACUCTBUS M YCTPOHCTBO XUMHYECKOrO 0O0OpYyIOBAaHHUS
HEOPraHUYECKUX MPOU3BOJICTB.

Ymemy:

- BBIMIOJIHATH aHAJIU3 pabdOThl JEHCTBYIOMIETO OOOpPYAOBaHUS U BBIOWpATh IYTH
MOJICpPHU3AIIMH U COBEPILIEHCTBOBAHMS 000PYI0BaHHUS;

- BBINOJHATH pacyeTbl OHOJIOTMYECKOW 3allUThl OT HOHU3ZHUPYIOIIETO H3ITYYCHUS
anmapaToB M BEIOUPATh CIOCOOBI 3aLIUTHI OT KOPPO3HH;

- paboTaTh ¢ HOPMAaTHBHO-TEXHUYECKHUMH JOKYMEHTaMH U BbIOUpaTh 000OpYIOBaHUE B
COOTBETCTBYIOIIUX KATAJIOTaX U CIPABOYHUKAX.

Braoemy:

- MeToAaMH OIpeAeNieHUS ONTHUMAJIbHBIX U PAlMOHAIbHBIX TEXHOJOTUYECKUX
pEeXUMOB pabOThI 000PYIOBaHHUS;

- MeToJaMH KOHCTPYKTUBHOIO pacueTa 000py10BaHUSI.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Beeoenue
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IIpoextupoBanue Kak  BUJ  HWHXKCHEPHOM  ACATENBHOCTH.  IIpoekTHO-cMeTHas
JnokyMeHTalus. TeXHUKO-3KOHOMHYECKOe 000CHOBAaHUE MPOEKTA.

Mooyne 1. OcHnogubie cmaduu npoeKmupo8aHusi pPAOUOXUMUYECKUX NPOUIBOOCE U
0bopyoosanus

OCHOBHBIE CTaJINMH TPOCKTUPOBAHUS PATUOXMUMHUYECKUX MPOU3BOJCTB U 00OPYIOBAHUS.
Buapl KOHCTPYKTOPCKUX TOKYMEHTOB. O003HaueHUE U3IEINA U KOHCTPYKTOPCKUX TOKYMEHTOB.
CopepxaHuie pa3eioB UCXOAHBIX TAHHBIX JJISl IPOSKTUPOBAHUS ITPOU3BOICTRA.

Mooy 2. Bbibop u pazpabomka mexHoi02uiecKol cxemovl NpouU3B00Ccmea

OO6mme mnonoxenusd. IlocrenoBaTenbHOCTh pa3pabOTKU TEXHOJOTHMUECKOW CXEMBI.
[TpunuMnuanbHas TEXHOJIOTHYECKas cxeMa. PazMelieHre TeXHOJI0rH4eckoro 000pya0BaHusl.

Mooy 3. Dckuznas KOHCMpPYKMuGHas pa3pabomra 0CHOBHOU XUMUYECKOU annapamypbl

O6mme momoxkeHusi. PeakTopel, KOJIOHHOE OOOpyIOBaHWE, II€YH, TEII00OMEHHOE
ob6opymnoBanue. OCOOEHHOCTH 3CKU3HOTO KOHCTPYUPOBAHUSI PA3TUYHBIX TPYIIIT aIllapaToB.

Mooynw 4. I'pagpuueckoe npedcmasnerue paouoxumuieckou yCmaHo8Ku

OOume mnonoxenus. brok-cxema mnporecca. OCHOBHAas TEXHOJIOTMYECKas CXeMa
TpyOOTIIPOBO/IOB ¥ BCTPOCHHBIX MPHOOPOB.

Mooyne 5. I'paghuueckue cumeonvbl mexHoOL02UYECKUX YCIMAHOBOK

Boigepxku uz F'OCT 2.721-74; 2.780-68; 2.782-68; 2.784-70; 2.785-70; 2.789-74; 2.788-
74; 2.790-74; 21.404-85.

4. O0beM yueOHOM JUCHMIIJIMHBI

o B 3adeTHBIX B akanem.

Bunsl yueOHoi paboThI

eIMHUIIAX gacax
O0masi TPyA0eMKOCTh AUCHHUILVIMHBI 10 Y4eOHOMY 3 108
IUIAHY
AyIUTOpPHBbIE 3AHATHS: 1,33 48
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ansatus (113) 0,89 32
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1,67 60
Pemenune WHAUBUIYAILHOTO 3a/laHus TUTSE 111 40
MIPOEKTUPOBAHMSI PAAMOXHUMHUYECKOTO POU3BOJCTBA ’
CamMOoCTOSTETbHOE U3YUYECHUE PA3/ICTIOB TUCIIUIIIITUHBI 0,56 20
Bua koHTpoJIs: 3a4uer / 3K3aMeH - 3a4eT

N B3a B actp.

Bunsl yueOHol paboThI SAACTHEIX 1P

€AMHULIAX yacax
O0masi TPyA0eMKOCTh AUCHHUILVIMHBI 10 Y4eOHOMY 3 31
IUIAHY
AyIMTOpPHBIE 3AHATHS: 1,33 36
Jlexmum (JIek) 0,44 12
[Ipaktuueckue 3ausarus (I113) 0,89 24
JlaGopaTopus 0
CamocrositesbHas padora (CP): 1,67 45
Pemenue WHAUBUIYaIbHOTO 3a/laHus JUIS 111 30
MPOCKTUPOBAHUS PATUOXMMUYECKOTO IIPOU3BOJICTBA ’
CaMOCTOSTEIbHOE U3YUYEHHE PA3AEI0B IUCIUIIIMHbI 0,56 15
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Bua koHTpoJIs: 3a4uer / 3K3aMeH - 3a4eT

AHHOTanusA padoyeid MPOrpaMmMpl TUCUUIIJIHHBI
«JIEKTHBHAsI JUCHHUILVINHA N0 (PU3HYeCcKoil KyabType u cnopry» (b1.B.17)

1. Heap IMCHUIIMHBI — OBJAJEHUE CUCTEMOW INPAKTUYECKMX YMEHMI U HaBBIKOB,
00€ecTeunBarOIMX  COBEPIICHCTBOBAHUE  IMCHUXO(DU3UYECKUX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEH HMCMONb30BaTh pa3zHooOpasHbie (GOpMbI (U3MYECKOH KyNbTYpHl, CIOpTa U
Typu3Ma JJii COXPaHEHUS M YKPEIJICHUS CBOEro 370pPOBbsl U 370pPOBbS CBOMX OJIM3KUX B
MIOBCEHEBHOM KU3HH U NPO(eCcCHOHANIBHOW AEATENbHOCTH; (OPMHPOBAHUE MOTHBALMOHHO-
[EHHOCTHOTO OTHOIIEHUS K (U3NYECKON KyJIbType, (HU3MUEeCKOMY COBEPILIEHCTBOBAHUIO U
CaMOBOCIIMTAHHIO, YCTAHOBKA Ha 3J0pOBBIH 00pa3 JKWU3HU; OOy4YEeHHE TEXHUYECKUM U
TaKTUYECKUM IIPUEeMaM OJIHOTO U3 BUOB CIIOpTA.

2. B pe3yabTare u3y4YeHHs] AMCHUILIMHBI oOOydawouuiics 0o mnporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:

—  CIIOCOOHOCTBIO K CaMOPAa3BHUTHIO, MOBBIIMICHUIO CBOEH KBalM(UKALUKM U MacTepCTBa,

CIOCOOHOCTBIO CaMOCTOSITEIbHO MPUMEHSATh METOJbI U CPEACTBA MO3HAHMS, O0YYCHUS U

CaMOKOHTPOJISI Il MPUOOPETeHHs HOBBIX 3HAHMHW M YMEHUH B OOJIaCTH TEXHUKU U

TEXHOJIOTUH, MaTEMAaTUKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX, COLUATIBHBIX 1 SKOHOMUYECKUX

HayK, B TOM 4YHCJE€ B HOBBIX OOJIACTSIX, HEMOCPEICTBEHHO HE CBSA3aHHBIX €O cepoi

npodeCCUOHANILHONW ~ JEeSITEIbHOCTH, PAa3BUTHUA COLMAIBHBIX U MPOPEecCHOHATBHBIX

komrereHimit (OK-10);

—  CIIOCOOHOCTBIO HCIMOJB30BaTh METOABI M CpeAcTBa (PU3UYECKOM KYJIbTYphl IS

YKpPEIUJICHUs. 30POBbS U JOCTHXKEHHS JOJDKHOTO YPOBHS IMOJHOIICHHOM COLMAIBHOM M

npodeccuoHanbHOU AesTensHocTH (OK-14);

— CMOCOOHOCTHIO K opranmu3aruu padotsl mogunHeHHBIX ([TK-13).

Snamu:

—  HAYYHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKOM KYIbTYPHI U CHOPTA;

—  COUMaJIbHO-OMOJOTMYECKHE OCHOBBI (PM3UYECKON KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3JJOPOBUTENIbHBIX CHUCTEM (PU3MUECKOrO0 BOCHHUTAHHUS Ha YKpPEIJICHHE

310pOBbs, TPODUIAKTHKY MPOo(ecCHOHANbHBIX 3a00JIEBaHNN U BPEIHBIX MPUBBIYEK;

— cmocoObl  KOHTPOJS M OLUEHKM (U3WYECKOTO Pa3BUTHA U (PU3HUECKOU

MOJTrOTOBJICHHOCTH;

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIYATbHBIX 3aHATHI pa3iIMuHON LiejIeBon

HaIpPaBJIEHHOCTH;

— cnoprtuBHble Tpaguuuu MXTU-PXTY um. /I.1. Menaeneesa.

Ymems:

—  BBINOJHATH HHIUBUAYATbHO MOI00paHHBIE KOMIUIEKCHI 0 (U3MYECKOM KYIbType U

Pa3IUYHBIM BHJIAM CIIOPTAa;

—  OCYILECTBJISATH CaMOKOHTPOJb 3a COCTOSHHEM CBOEro OpraHu3sMa U coOofaTh

MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHH

(bu3nUecKoil KyIbTypoil U CIIOPTOM;

—  BBINOJHSTH MPUEMBI 3aIUTHl U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemn:

— CpeICTBAaMHM M METOJaMH YKpEIUIEHUS WHAMBUIYAIbHOTO 37I0POBbA, (pu3HuecKoro

CaMOCOBEPILICHCTBOBAHMS,

— JIOJDKHBIM ~ ypOBHEM  (PU3UYECKOM  MOATOTOBICHHOCTH, HEOOXOOUMBIM  JJIs

KaueCTBEHHOTO YCBOCHHsI MPOo(eCCHOHATbHBIX YMEHUN U HaBBIKOB B Ipoliecce 00ydeHUs
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B By3e, i oOecredeHHsl TIOJHOIEHHOW COLMANbHOM U TPOo(dheCcCHOHATBLHOM

NeSITeIbHOCTH 110CJIe OKOHYaHUS y4eOHOI O 3aBEJICHUS;

—  TEXHUYECKMMHU U TAKTUUECKMMHU HABBIKAMH B OJTHOM U3 BHJIOB CIIOPTA.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

Kypc mucuunnuabl « DJEKTUBHBIC NUCIUIUIMHBI 10 (U3WYECKON KYIbType U CIIOPTY»
peanu3yeTcsi yepe3 BapUaTUBHBIA KOMITOHEHT (dJICKTUBHBIA Momynb) 328 akad. yacoB / 246
acTp. 9acoB (BHUJI CIIOPTa MO BEIOOPY CTYJCHTA), B 3aYETHBIC €IUHULIBI HE IEPEBOTUTCS, SIBIISICTCS
00s13aTeILHBIM JIJIS1 UCTIOTHEHUS TIPH 0YHOU (hopme 0OyueHus..

[IporpamMma paccuuTaHa Ha HW3YYECHUE AUCIHUILIMHBI «DJIEKTUBHBIC JUCHUIIIMHBI IO
¢usznyeckoil KylnbType M CHOpPTY» B TEUEHHE IIECTH CEMECTPOB W MpEANoiaraeT, 4ro
oOyJaromuyecss UMEIOT TEOPETHUYECKYI0 MOATOTOBKY B 00JACTH IUCHUIUIMHBI «Du3znyeckas
KyIbTypa M CIOPT», 3aKaHUYMBAETCS 3a4e€TOM B KOHIE Kaxkzaoro cemectpa. Kontpoib
YCIIEBAEMOCTH CTYICHTOB BEIETCS 110 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[TpakTrdeckuii pa3aen MporpaMMbl peau3yeTcs Ha y4eOHO-TPEHUPOBOYHBIX 3aHITHSX B
y4eOHBIX TPYIIax Mo o0miei GU3NIecKoi MOArOTOBKE HIIA 110 BEIOPAaHHOMY BHUY CIIOPTA.

[IpakTHyeckne 3aHATUS TOMOTAIOT MPHUOOPECTH OIBIT TBOPYECKOH IMPaKTHUECKOU
NEeSTEIbHOCTH, Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DU3UYECKOM KyJIbType U CHOpPTE B LENSIX
JTOCTHXKEHUS  (U3UYECKOTO COBEPIICHCTBA, TOBBIIIAIOT YPOBEHb (DYHKIMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HANPaBIeHHO (POPMHUPYIOT Ka4eCTBA U CBOMCTBA TUMIHOCTH.

[IpakTuueckuii pasmen BKIOYaeT B ceOs ToApasziensl: Mo o0med (usndeckoit
noaroroBke (ODII) u cnenmansHOM Pru3nmUeckoil moaAroToBKe Mo Buaam cropta (CPII).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3uMpylOTCs HAa  IIUPOKOM  HCIIOJIb30BAaHUH
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPENICTB
buznyecKoil KyabTyphl U CIIOPTA.

VYaensercs BHUMaHUE BONpOCAM IPOBEACHUS COPEBHOBAaHUM (IpaBUJIa COPEBHOBAHMIA,
CHCTEMa PO3BITPHINIEH, onpeieiieHue modeauTeneii, 000pyI0BaHHE U HHBEHTAPh).

Kputepruem ycnemHOCTH OCBOEHUSI Y4eOHOTO MaTepuaia SBISETCS HKCIEPTHAs OIEHKa
IpenojaBaTess, YUUTHIBAIOUIAS pe2yispHOCHb NOCeueHUs 00A3ameNbHbIX YYeOHbIX 3aHAMULL,
BBHITIOJTHEHNE YCTAHOBIICHHBIX HA JAHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIEH
¢usznyecKkoil W CHOPTHUBHO-TEXHUYECKOM MMOATOTOBKHU JUIS OTHAEIbHBIX TPYHH Pa3IU4HOMN
CIIOPTUBHOM HAMPABICHHOCTH.

Monayab 1. OcHOBBI NMOCTPOEHHUSI 0310POBUTEJbHON TpeHHMpPOBKH. Teopernuecko-
MeTO/AN4ecKHe OCHOBBI PU3HYECKOH KYJIbTYPHI U CIIOPTA.

1. O310poBUTENbHAS HAMPABICHHOCTh — KaK BKHEHIITUN TPUHIIMIT CUCTEMBI (PU3HUIECKOTO
BocriuTanus. OCHOBBI TOCTPOEHUS 03/J0POBUTEILHON TPEHUPOBKHU.

2. OU3KYNbTYPHO-03/10POBUTEIbHBIE METOAUKU U CUCTEMBI.

3. OneHka COCTOSHUS 3J0pPOBbS M (U3MYECKON TOJTOTOBJICHHOCTH 3aHUMAIOIIMXCS

(bU3UYECKON KYyJIbTYPOU U CIIOPTOM.

Moayas 2. /IBurareibHble BO3MOKHOCTH 4el0BeKa — BOCHUTaHHMe (U3HYECKHX
kayecTts. BOCK I'TO.
l. IlosiBnenue u BHeapenue komiuiekca ['TO
2. Bocnuranne ¢usnueckux xadectB oOydaromuxcsi (OTAEIbHbIE KaYECTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YETIOBEKA).

Moayab 3. MeToguka OpraHu3aniy U NMPoBeJeHUs] CIOPTUBHBIX COPEBHOBAHUI H
(pu3KyJIBTYPHO-MACCOBBIX MEPONPUATHIA.
1. XapakTepucTrKa CIIOPTUBHBIX COPEBHOBAHUM M (PU3KYIBTYPHO-MACCOBBIX MEPOTIPHITHH.
2. @enepanbhblii 3akoH 0T 04.12.2007 Ne 329-D3 «O (u3uueckoil KyabType U CHOPTE B
Poccuiickoit @enepanum». OpraHu3anusi COOPTUBHBIX MepONpUsATU. VITHBEHT-MEHEIKMEHT B
CIIOpTE.
3. OcHoBHbIe TIOHATHS ITHKU criopTa. Fair Play. ITpodwiakTiuka HapymeHuii criopTUBHOM
»1HKH (0opbOa ¢ mommHroM B criopte). BAJIA.
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4. O0beM y4eOHOH TUCHUILINHBI (BADHUATUBHbIN KOMIIOHEHT)

B CemecTpbl
Bun yueGHOM paboThI aKaJeMm. I II I v v VI
yacax
OO0masi Tpy10€eMKOCTb M CHMILTHHBI MO 328
Y4eOHOMY IJIAHY
Kounrakthas pa6ora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ausarus (113) 328 32 66 66 66 66 32
Buja uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH YeT | 4er YyeT 4YeT | 4Yer | uer
B actp CemecTpbl
Bun yuebHoit paboTbl qacax I II III v A" VI
O0mas Tpy10eMKOCTh JUCUMILIMHBI 110 246
y4eOHOMY IIaHy
KonTakTHas padora (KP): 246 25 49 49 49 49 25
[Tpaktuueckue 3ansatus (I113) 246 25 49 49 49 49 25
Buja utoroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH YeT | 4er YyeT 4eT | 4Yer | uer

4.4.3 IncuMnJMHbI BApMATHBHOM YacTH (IMCHHUILIHHBI 110 BHIOOPY)
AHHOTANUA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«BBenenue B ¢puzuxky» (b.1.B.Z1B.01.01)

1. ens AMCHUIUIMHBI - TPUOOPETCHHE CTYACHTAMH 3HAHUU MO OCHOBHBIM pa3feliaM
(GU3MKY 1 YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.
OCHOBHBIMHU 3a/ladyaMH JUCIHIUIAHBI, PEIICHHE KOTOPHIX 00eCledYrBaeT JIOCTHKCHUE
LeNH, SBISIOTCA: (OPMUPOBAHUE MPECTABICHUNH 00 OCHOBHBIX (PU3UYECKHX 3aKOHAX MPHUPOABI
U METOJaX TEOPETUYECKHX HCCIICIOBAaHUM pPa3TUYHBIX (PU3MYECKHUX SBICHHUM, a TakkKe aaTh
MPEJICTABICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/1aX HCCIIEI0BaHUS.
2. B pe3yabrare wu3ydyeHMs JUCHUILVIMHBI O0y4Yawinuiicsi N0 mporpamme
CIIeNNATUTETA JOJIKEH:
001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:
- CIOCOOHOCTBIO HCIOJIb30BAaTh MaTeMaTHUECKHUE, €CTEeCTBEHHOHAYUYHbIE U WH)KEHEPHBIC
3HaHUS IS peleHus 3a/1a4 cBoel npodeccnonanbHoi aestensHocta (OITK-1).
3namo:
- CYIIHOCTh (PU3NYECKUX 3aKOHOB MEXAHHUKH, MOJICKYJISIPHON (U3UKH U TEPMOAMHAMHUKHY;
- IPUHIUIBI peleHus] GU3NYECKUX 3a/1a4.
Ymemo:
- IPUMEHSTHh MPUOOPETEHHBIE B Mpoliecce O0yueHUs: 3HAaHUS NPU U3YYEHHUH APYTUX TUCHUILUINH
€CTECTBEHHOHAYYHOTO U OOIIETEXHUYECKOTO IUKIIA.
Braoemy:
- METO/IMKOM pelieHus (PU3MUecKux 3a7ad B paMKaxX HU3y4aeMoro Kypca.
3. KpaTkoe coaep:xaHue TUCUUIIHHbI
1. OcHOBBI MEXaHHUKH
Kunematuka touku. Mexanundeckoe naBrkeHue. Tpaektopus. I[lyTe mnepemeleHue.
Ckopocth u yckopeHue. OTHOCUTEIBHOCTh JBWXKEHHUSA. THUIBI JBUKEHUS B KUHEMaTHKE.
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PaBHOMEpHOE W paBHOMEPEMEHHOE MBIDKEHHE. ['paduueckoe NpPEICTaBICHHUE IBUKCHHE.
CBobOogHoe maneHue Tel. PaBHOMEpHOE ABMKEHHWE TIO OKPYKHOCTH. OCHOBBI JTMHAMHUKH.
Ilepbiii 3akoH HeroroHa. HMHepruanbHble CUCTEMBI OTCYeTa. [IpMHOUII OTHOCUTEIBHOCTH
lNanunes. Macca. Cuia. Bropoit 3akon HprooToHa. VYcimoBusi paBHOBECHS Tesl. 3aKOHBI
COXpaHeHHs B MexaHuke. IMmymbc Tena. 3akoH COXpaHEeHUs UMITYJIbca. MexaHndeckasi padora.
MomtHocTe. MexaHnuueckass SHEprusi Teja. 3aKOH COXPAaHEHHUS] SHEPrUM B MEXaHUKE.
Mexanudeckue KosebaHusi U BOJNHBL. ['apmMoHndeckue koneGaHus. MaTeMaTHUYeCKUH MasTHUK.
[IpyxunHbId  MasTHUK. [IpeBpamieHne HSHEPrud MPH  TAPMOHMYECKUX  KOJCOAHMSX.
PacnpocTpanenne MmexaHM4eCKUX BOJIH B yHIpyrux cpenax. [lonepeunsie u mpo101bHbIE BOJIHBI.

2. MoJekyasipaas puzuka

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopun. ATOMHas runore3a. Macca
u pazmep Mojekyn. Yuciao ABoramapo. MaeansHbiii ra3. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
KMHETUYEeCKOW Teopun. AOCONIOTHAas TemmepaTypHas IIKala. YpaBHEHHWE COCTOSHUS
uaeanbHOrO Tasza. M3oTepMuueckuii, M30XOpHBIM U M300apHBIN mporecchl. CMech UaeaTbHBIX
ra3oB. Ilonartue o a3zoBeIXx mnepexonax. B3auMHble mpeBpamieHUst >KUAKOCTEH M Ta3oB.
Ucnapenne u konaeHcanus. HachIeHHBIH W HEHACHIMICHHBIM Tnapbl. KumneHue XKUIKOCTH.
BnaxnocTs Bo3ayXa.

3. OCHOBBI TEPMOAUHAMHUKH.

[lepBoe Hauanmo TtepMoauHaMuku. BuyTpeHHsis »sHeprus. KoiaudyecTBO TEIIOTHI.
TennoemkocTh BemecTBa. Pabora B Tepmoaunamuke. [lepBoe Hauano tepmoguHamuku. M ero
NPUMEHEHHEe K pa3inyHbIM mporeccaM. AnuabaTHbli — mporecc. Btopoe  Hauano
tepmoauHamMuku. HeoOpatumocTs mnpoueccoB B mpupozae. lloHsTue o BTOpoM Hayaie
tepmoauHamuku. [lpunnun aeiictBusi TeruoBbix apurareneid. KIIJ[ TeroBbix nBurarenei.
WneanpHas TerioBas MallvHa.

4. O0beM y4eOHOM JUCHUILINHBI

Bcero 1 cemecTp
Buasbi yueOHoii padoThI 3a4. e/ 3a4. e/
aKaj.gac akaj.gac
Oomas TPYAOEMKOCTH JUCHHUILINHBI TI0 Y4eOHOMY
futamy 272 272
AyIuTOpHBbIE 3aHATHUSA: 0,9/32 0,9/32
Jlexuuu (JIek) 0,45/16 0,45/16
JlaGoparopHsie 3ansTus (J1ad) 0/0 0/0
[IpakTudeckue 3aHATHS
(I13) 0,45/16 0,45/16
CamocrositenbHas padora (CP):
P (CP) 1,1/40 1,1/40
Bux xourpous: 3auer 3auer
IK3aMeH/3a4eT
Buap! yueOHoii padoThl Beero 1 cemectp
3ad4. ex./ 3a4. ef./
acTp.uac acTp.yac
Oomas TPYAOEMKOCTH JUCHUIUINHBI 10 Y4eOHOMY
futaiy 272 272
AyIUTOpHbIE 3aHATHS: 0,9/24 0,9/24
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Jlexuu (JIek) 0,45/12 0,45/12

Jlaboparopnsie 3ausaTus (J1ad) 0/0 0/0
IIpaxTruueckue 3aHATHS

(13) 0,45/12 0,45/12
CamocrosiTe1bHas padora (CP): 1.1/30 1.1/30
Bux xonTpos: 3auver 3auer

JK3aMeH/3a4yeT

AHHOTan U padoyeil NPOrpaMMbpl JUCHHIJIMHBI
“ Beenenue B marepuasiosenenune” (b1.B.J1B.07.02)

1.Heau 1MCUMIUIHHBI:

-03HAKOMJIEHHE CTYACHTOB C BBIOOpPOM MaTepuanoB OOOPYAOBAHHUA U KOHCTPYKLHUU
XUMHUKO-TEXHOJIOTHUECKUX MPOLIECCOB, CBSI3aHHBIX, B YaCTHOCTH, C TEXHOJIOTHUSIMU pa3/elICHUS
M30TOIOB U MPUMEHEHHUS MOCIEIHUX B 00JACTH TEXHUKU U TEXHOJIOTUH, ECTECTBEHHBIX HAYK U
MEUIUHBIL;

-noiaydeHne uHpopmanuu O (GUINYECKON CYIIHOCTH SBJICHHUN, MNPOUCXOISAINIUX B
MaTepHuaax;

- OCHOBBI U3Y4YE€HHE CIIOCOOOB OLIEHKH U MPOTHO3UPOBAHUS SKCIUTYaTallUOHHBIX CBOMCTB
COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAILHBIX MaTEPUaJIOB;

-YCTaHOBJICHUE 3aBUCHUMOCTH MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMU COBPEMEHHBIX
KOHCTPYKIITMOHHBIX U (DYHKIIMOHAIHLHBIX MAaTEPHATIOB.

2. B pe3yabrare wu3yYeHUS JUCUHMILIMHBI OOyYalOIIMIiCST MO MNporpamMmme
CIENHAINTETA T0JIKEH::

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTEMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHKCHEPHBIC
3HAHMS I pelIeHUs 3a/1a4 cBoei npodeccuonansHoi aestenbrocty (OITK-1).

3Hamo:

- KJacchl ~MaTepuagoB, NPUMEHSEMBIX JJs  [POU3BOJCTBA  MPOMBILIIEHHOTO
000py/I0BaHUsl U KOHCTPYKIIHIA;

- COCTaB M CTPYKTYPY MaTepuajoB, IPUMEHSIEMbIX IJisi MPOU3BOJCTBA MPOMBIIUIEHHOTO
000py/I0BaHUsl U KOHCTPYKIIHIA;

- XapaKTepUCTUKH MaTEPHAJIOB, MPUMEHSEMbIX Jisi MPOU3BOJCTBA IMPOMBIIIIEHHOTO
000py/I0BaHUsl U KOHCTPYKIIHIA;

- npuHATYI0 B Poccuiickont denepanun MapkUpOBKY MaTEPHUANIOB, IPUMEHSIEMBIX IS
MIPOM3BOJICTBA MPOMBILUIEHHOTO 000pYI0BaHHS U KOHCTPYKIINIA;

- KOppEeNSLIUI0 MEXIYy CTPYKTYpOH, CBOMCTBAMH M YCJIOBHSIMHU OSKCIUTyaTallluH
MaTepHuaoB, MIPUMEHSAEMBIX JUIsL TIPOM3BOJCTBA IPOMBIIIJIEHHOTO O0OpPYIOBaHUS U
KOHCTPYKIUU.

Ymemu:

- OCYIIECTBJISITh HAMPaBJIEHHOE U3MEHEHHE CBOMCTBA MATEPUAJIOB, IPUMEHIEMBIX IS
MIPOU3BOJICTBA MPOMBILUIEHHOTO 000pYI0BaHUSI U KOHCTPYKLUA;

- OCYHIICCTBIISATh KBATH(HUIMPOBAHHBIA  BBIOOp  MaTepuanoB JJs MPOU3BOJCTBA
IIPOMBIIIIEHHOTO 000py/A0BaHUs U KOHCTPYKIIUI C y4€TOM YCJIOBUM AKCIUTyaTalluH;

- OIpeAeNiATbh OCHOBHBIE CBOMCTBAa MaTEpHAJIOB, MPUMEHSEMBIX I TPOU3BOACTBA
MPOMBIIIIIEHHOTO 000pYA0BaHUs U KOHCTPYKIIUI;

- OLIGHHWBATh PabOTOCTIOCOOHOCTh  MAaTEPHANIOB, MCTIOIB3YEMbBIX Ui MPOU3BOJACTBA
MPOMBIIIIEHHOTO 000pYA0BaHUS U KOHCTPYKIIHIA.

Braoemy:

- METOJaMH OMNpEIEICHUs CBOMCTB MaTEpHAIOB, NMPUMEHSAEMBIX U1 IPOU3BOJACTBA

MPOMBINIIICHHOTO 000pYI0BaHUs U KOHCTPYKITUH;
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- TeXHoJOorusMH cOopa u 00paOOTKM JaHHBIX [UIs TPHUHATUS KOHKPETHBIX
TEXHUUYECKUX PELICHUI Mpu pa3paboTKe TEXHOJIOTUYECKUX MPOIECCOB C TOUKH 3PEHUS TEXHHUKO-
HKOHOMHUYECKON 3PPEKTUBHOCTH.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

MarepuanoBeeHue KakK Hayka: LEIH, 3aJadyd M 3HaueHHe JUCHUIUIMHBL OOoume
TpeOoBaHUs, MPEABbSABIAEMbIE K MaTepuaniaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKCIUTyaTaluu. Pa3BuTue Hayku o martepuanax. Poib pyCcCKHMX Y4YEHBIX B Pa3BUTHH HAYKU.
Joctuxenust B 00JaCTH CO37aHKsI HOBBIX MaTepUalioB, UX MPUMEHEHHUs. 3HAUeHHE MaTepualoB
B Pa3BUTHUU XUMHUKO-TEXHOJIOTHUECKUX MPOIECCOB U 00ECTICUeHNH UX O€30MaCHOCTH.

OCHOBHBIE MTOHATUS O CTPOEHUHU, CTPYKTYpPE U CBOMCTBAX mMaTepuaioB. O3HaAKOMIICHHE C
METOJJaMU U3YUEHUS CTPYKTYpBl U CBOMCTB MaTepHaIOB.

Crpoenune matepuanioB. OCHOBHBIE THITBI KPUCTALTMYECKUX pemeToK. Knaccubuxarms
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONMsI CBOWCTB KpucTauioB. CTpoeHHEe peabHbIX
KpUCTaIJIOB. JleeKThl peaabHbIX KPUCTAIJIOB M UX BIIMSHHE HAa CBOMCTBA METAJIJIOB U CILIABOB.
CpoiictBa gucnokaumid. Kpucrammmzauusa wmetauioB M cruiaBoB. CaMoIpou3BOJIbHAS
Kpuctaymzanusi.  HecamonpousBoibHas — KpUcTauM3anus.  AMOpQHBIE  MaTepualbl.
Hanomarepuanbl. AmnoTponudeckue mnpeBpalieHus MeTamioB. CTpyKTypa HeMEeTallTIM4eCKHX
MarepuanoB. CTpOeHHe MOIMMEPOB, CTEKIIA, KEPAMUKHU.

CgoiictBa MatepuanoB. [loka3zarenu cBoiictB. Knaccudukanus cBoiictB. MexaHnueckue,
buznyeckue, XUMHYECKUE, HKCIUTyaTallMOHHBIE M TEXHOJOTMYECKHE CBOMCTBA MaTepHAalOB.
[lokazarenm MeXaHMYECKMX CBOMCTB, OIpEIEIsieMble IPHU CTAaTUYECKMX HCIHBITAHUAX Ha
pacTshKeHue U u3ruo.

DU3NKO-XUMHUYECKNE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIUIaBOB. /[narpaMmbl COCTOSIHUS CIUIABOB. TE€PMHUHBI U ONPEACICHUS.
JlnarpaMMBsl — «COCTaB-CBOKCTBO.

Merannuueckue MaTepuaibl.

Kene3o u crnaBel Ha ero ocHoBe. CTanyu U YyTyHBI.

Kenezoyrnepoaucteie cmiaBbl. CTPYKTypbl CIUIABOB Kejle30-yriepond. JluarpaMmbl
COCTOSIHUS JKEJI€30-1IEMEHTUT.

KOoHCTpyKIIMOHHBIE METATUIMYECKUE MaTepUabl. Y TJIIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus craneit, ompeneneHue MOHATUS KadecTBa CTauu (TpeOOBaHUS K KaudecTBY).
Konctpyknuonnsie cranu. MHcTpymenTanbHble cranu. Kiaccupukanuss — yriaepoIucThiX U
JIETUPOBAHHBIX cTajeil. MapkupoBka crajeil Mo XuMHYecKoMy cocTaBy. KOHCTpyKIIMOHHBIE
CTalu U cruiaBbl. UHCTpyMEHTaIbHBIE CTANIM U CIUIaBbl. YyryHbl U TBEpble cruiaBbl. CBOIICTBA U
Ha3HAaYeHHE YYyT'yHa.

Teopuss W TpakTUKa TEPMUYECKOH M XUMHUKO-TEPMHUYECKON 0OpabOTKM METauioB M
cruiaBoB. [lpupona, MeXaHU3M M YCJIOBHS NPOTEKAHMsI CTPYKTYPHBIX IMPEBPALICHUM B CTaJIH.
Bunger m cnoco6sl nementauuu. [{uddy3snoHHoe HaCHIIEHHE MOBEPXHOCTH HEMETaJUIaMU.
A3oTupoBaHue cranu. Juddysnonnas merammmzanus. VoHHas XMMHUKO-TEpMHUYECKas
obpaborka. IlepcekTUBBI pa3BUTHS XHUMHKO-TepMHUUYECKOW 00padoTku. [uddysmonnoe
yAaJEHUE MPUMECEN.

[[BeTHBIE METAIBI U CIUIABBI HA UX OCHOBE.

OO0mrast XxapakTepuCTUKa M KJIacCHU(PUKAIMA MEAHBIX CIaBoB. JlaTyHu, OpOH3bI, MEAHO-
HUKEJIEBbIE CIIaBbl. AHTU(DPUKIMOHHBIE MeTalindeckiue Marepuanbl. O01as xapakTepucTHKa
QIIOMUHUEBBIX CIUIaBOB. JlepopMupyemble aqrOMHHHUEBBIE CIUIABBI, JUTHEBHIC ATIOMHUHHUEBBIC
cruiaBbl. ['panynupoBaHHble cruiaBbl. OO0IIas XapakTepUCTUKAa MarHUEBBIX CIIJIABOB.

OcCHOBBI KOPpPO3UHM METAIUIOB. [ [pUHIIUIIBI U METO/IBI 3AILUTEI OT KOPPO3HH.

OcCHOBHBIE TIPUYUHBI KOppo3uHu MeTauioB. [lokaszarenu kopposun. Kiaccubukarus
KOPPO3MOHHBIX ITPOLIECCOB.
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Hemerannnueckue Marepuaisl.

Marepuasibl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coeauHeHuil. CTpoeHHe M CBOWCTBA
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHBIE NoauMepbl. CTpoeHME U CBOWCTBa
I1acTMacC.

OCOOCHHOCTH CTpPOCHHMS , CBOMCTBa pE3WHOBBIX MaTepuasioB. Pe3uHbl 001IETO
Ha3HAYEHUsl, CIICIMAJIbHbBIE PE3UHBI U 00J1aCTH UX IPUMEHEHUS.

Jlakokpacounbie MaTepuainsl (JIKM). OcnoBublie Buasl JIKM. Kpacku, naku, TpyHTOBKa,
IINATJIEBKA.

Kepamunueckue marepuanbl. KOHCTpyKIMOHHAs, MHCTpyMEHTaJdbHAash U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccudukanus crexkon mo Ha3Ha4eHHI0O M 00JacTd
npumenenus. Cutamisl. ['padgur. AcGect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

CMmazouHble Macia, MIaCTUYECKUE CMa3KM, TBEP/ble CMa304Hble MaTepuasbl. CMa304HO-
OXJIaXKJAIOLINE KUIKOCTH.

HpeBecHbie MaTepuUabl.

Komnosunmonnsie marepuansl (KM). OOmasi XapakTepuCTHKa KOMITO3UIIHOHHBIX
MaTepHaJIOB.

Bnusinue o0nmydeHHsT Ha CTPYKTYPY, MEXaHHUYECKHE CBOWCTBA M KOPPO3MOHHYIO
CTOMKOCTh MaTepuasioB. PaananinoOHHOCTOWKUE CTANIM U CIUIABBI.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€PUAIOB JJIsl KOHKPETHOTO TEXHOJOTHYECKOTo Mpoliecca.
Kpurepuu u anroputm BeI0O0Opa KOHCTPYKLIMOHHBIX MaTepHasIOB.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bcero 1 cemecTp
Buapl yueOHol padoThl 3au. e./ 3a4. ef1./
akaj.yac akaj.yac

Oomas TPYAOEMKOCTH JUCHUIUINHBI 10 Y4eOHOMY
Iany 2/72 2/72
AyIUTOpPHBbIE 3aHATHS: 0,9/32 0,9/32
Jlexuu (JIek) 0,45/16 0,45/16
JlaGopatopnsle 3anstus (J1ad) 0/0 0/0
IIpakTrueckue 3aHATUS
(I13) 0,45/16 0,45/16
CamocrosiTe1bHas padora (CP): 1.1/40 1.1/40
Bux xonTpops: 3auer 3auer
JK3aMeH/3a4eT

Buasbl yueOHoi padoThI Beero 1 cemectp

3au. ef1./ 3a4. ef./
acTp.uac acTp.yac

Oomas TPYA0EMKOCTH JUCHUIIUHBI M0 Y4eOHOMY
fLIany 2/72 2/72
AyIUTOpPHBbIE 3aHATHS: 0,9/24 0,9/24
Jlexuu (JIek) 0,45/12 0,45/12
JlaGopatopnsle 3anstus (J1ad) 0/0 0/0




[IpakTnueckue 3aHATHS

(T13) 0,45/12 0,45/12
CamocrositenbHas padora (CP): 1.1/30 1.1/30

Bux komrpous: 3auert 3aver

IK3aMeH/3a4eT

AHHOTANUA Y4e0HOM MPOrpaMMbl U CIUIJIMHBI
«nxenepuas ncuxonaorus» (b1. B. /IB. 02.01)

1. Heap TUCHUNIHHBI — TPUOOPETEHUE CTYACHTAMH 3HAHWA B 00JACTU MCHUXOJOTHUU
OpraHM3ali JEeSATeNIbHOCTH JIOAEH B CHCTEME «4EJIOBEK U MallliHa», uYeJoBeKa U
npoQeCCHOHATBHON JESATETbHOCTH, Pa3BUTHE MPO(ECCHOHATBFHO BAXKHBIX KauyecTB OYAYIIETro
CHeIHaINCTa.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIKEH:

0b1a0ams CIETYIONUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBHIO K OLIEHKE MOCJEICTBUN MPUHUMAEMbIX OpraHU3aI[MOHHO-YIIPABIEHYECKUX
pemenuii u ux ontumusanuu (I11K-14).

3namo:

- OCHOBHBIC TICUXOJIOTHUECKHE TMOHSATUS (TICUXHMKA, CO3HAHWE, WHIWBUI, JIHYHOCTD,
WHAUBUAYAIbHOCTb, ICUXUYECKHE MPOLIECCHI, CBOICTBA, COCTOSHUS U TIP.);

- METOAbl  TICHMXOJIOTUYECKUX  HUCCIeOBaHWN  (OOBEKTHBHBIC, OMHCATEIbHBIC,
TICUXOJIOTHYECKOU TTOMOIIIH );

- mpoecCHOHANBHO BAKHBIE KAUECTBA 3HAYUMBIC [Tl OyyIIel CIeHalbHOCTH,

- ICUXOJIOTUYECKYIO CYIIIHOCTh OOIIECHHUS;

- KOHCTPYKTHUBHBIE CIIOCOOBI pa3penieHns KOHMOIUKTHBIX CUTYaIUi;

- IICUXOJIOTHYECKHE OCOOCHHOCTH Pa3BUTHS MAJIION COITMAIBHOM IPYIIIHI (KOJIJIEKTHBA).

Ymemy:

- IPOEKTUPOBAThH U MOAJIEPKUBATH MICUXOJIOTUYECKH O€30MaCHbIE YCIOBUS AEITEIbHOCTH
B CJIOXKHBIX CHCTEMaX YeIOBEK-MaIllNHa;

- paboTath B KOJUIEKTHBE, COTPYIHUYATh C KOJUIETaMH, pa3peuiarb KOH(IMKTHBIC
CUTYaIlUH;

- aHaTU3UpOBaTh CBOM BO3MOXXHOCTH HCHOJb30BaTh METOJbl CaMOJUArHOCTUKH,
CaMOIIO3HAHUS U CAMOBOCITUTAHMUSI.

Braoemy:

- HaBBIKAMH TICHXOJIOTUYECKOTO CaMOAHAIHM3a U CaMOPETYIHPOBAHUS, HEOOXOIUMBIMU
111 9 GEeKTUBHON U 6€30macHoi MpodeCcCHOHATBHOM IeATeTbHOCTH;

- TEOPETHYECKUMH W TMPAKTUYCCKUMHU HABBIKAMU TUIAHUPOBAHUS MPOPECCHOHATHHON
NEeSITeIbHOCTH, LIeJIenoaraHus ¥ pa3paboTKU ONTUMAJIbHBIX MPOTPaMM peanu3aliy 1esu;

- HaBBIKaMU MEXIIMYHOCTHOTO OOIICHHUSI.

3. KpaTkoe coaep:xaHue TUCUUIIHHbBI

OOmiasi xapakTepUCTHKa TICUXOJOTMH Kak Hayku. Meroasl mncuxoioruu. Otpaciu
ncuxonoru. VHXeHepHash MCHXOJIOTUA U TICHXOJIOTHS TpyaAa. JIMYHOCTh M ee CTPYKTypa.
CaMoco3HaHHe: CaMOMO3HaHHE, CaMOOTHOIIEHWE, camoperynsnus. OCHOBHBIC IOAXOIBI K
U3YYEHHUIO JIMYHOCTU. PazButue nuuHoctH. TemmepaMeHT U XapakTep B CTPYKType JMYHOCTH.
[To3HaBarenpHBIE MPOLECCHl JIMYHOCTUA (OIIYIICHHWE, BOCIPHUATHE, TaMsITh, BHUMAaHHUE,
MBIIIEHUE U PeYb, BOOOpakKeHHE). DMOIIMOHATBHO-BOJIEBbIE MTPOLIECCHI IUYHOCTH.

[lcuxonorust mpodeccHOHANBFHOW JAeATeIhbHOCTH. YeIoBeK Kak CYOBEKT Tpyaa:
CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. DTalbl pa3BUTUs CyObeKTa Tpyaa. TpyaoBas MOTHBALMS U
YIOBJICTBOPEHHOCTh TpyAoM. llenemonaranue W IUTaHUpPOBaHHWE B TMPOGECCHOHATHLHOU
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nesrenbHOCTH. IIpodeccrmonanbhnas kommyHukanus. Ilcuxomorust xkoHdmukra. Ilcuxomorus
coBMecTHOro Tpyza. Ilcuxomorust ynpasienus. Ilcuxosorus pucka m 0€30MaCHOCTh TpyJa.
[Ipodunakruka ctpecca u GOpMHPOBAHUE CTPECCOYCTONUUBOCTH.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bunpr yueGHO# paboTh B 3au. en. B
aKaJiemM.qacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 g2
AyIMTOpPHBIE 3AHATHS: 0,9 32
Jlextmonneie 3ansTus (JI13) 0,45 16
[Tpaktuueckue 3ausatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas mpakTUdeckas padora 0,5 20
CaMOCTOSITEIbHOE U3YUYEHHE PA3AEI0B IUCIUIIIMHbI 0,6 20
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er
Bunpr yueGHO# paboTh B 3au. en. B
acTp.gacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyIMTOpPHBIE 3aHATHS: 0,9 24,3
Jlextmonneie 3ansTus (J13) 0,45 12,15
[Tpaktuueckue 3ansatus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocTosiTennbHas mpakTUdeckas padora 0,5 13,5
CaMOCTOSTEIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI 0,6 16,2
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er
AHHOTANUA Y4eOHOI NMPOrpaMMbl JTUCUUILINHBI
«Pyccknii s3bIK M KyJbTypa peun» (b1. B. /IB. 02.02)
1. ear aucHMNIMHBI
Hear aucuuniaunbl  «Pycckuil  s3pIK M KynbTypa peud — (OpMHUpPOBaHHE

npoeCCHOHAIBHONW  KYJIBTYphl PEYEBOTO OOIIEHUs,  CHOCOOHOTO peaJu30BBIBATH CBOU
KOMMYHUKATHBHBIC HOTpCGHOCTI/I B COBPCMCHHOM OGH.[CCTBG Ha OCHOBC TIPUHIHUIIOB
3 PEeKTUBHOCTH, KOMMYHHUKATHBHOW II€J€COO0Pa3HOCTH, JUYHOTO JIOCTOMHCTBA, BBICOKOM
o0mielt ¥ npoecCHOHAIBHOM KYJIbTYPHI, YBAXKECHHUS K APYTHM JIOISIM.

2. TpeGoBanus K pe3yJibTaTaM OCBOCHHS JUCUUILIHHBI

W3yueHne qUCUUIUIMHBI HAIPaBJICHO Ha MPUOOpETEHHE CIIEAYIONINX KOMITETCHIIMA:

- TOTOBHOCTBHIO CBOOOJHO TIOJIb30BATHCSA JIMTEPATYpPHOH M JIEJIOBOM THCHMEHHOM M
YCTHOW peYhl0 Ha PYCCKOM SI3bIKE, CIIOCOOHOCTHIO B MUCHMEHHOW M YCTHOW PEUYd MPaBUIHHO
(;mormuno) opopmMuTh pesynbTaThl MbluieHus (OK-5);

- CIIOCOOHOCTBIO  MPEJCTABIATh Pe3yJbTaThl HUCCIEAOBAaHUS B (opMax OTYETOB,
pedeparoB, mnyOmukamuii W NyOMUYHBIX OOCYXIECHHH, CIIOCOOHOCTBIO (HOPMYITUPOBAThH
IIPAKTUYECKHE PEKOMEHIAMU TI0 MCIOJIb30BAaHUIO PE3YJIbTAaTOB HayuyHbIX uccienoBanuil (ITK-
12).

B pesynbraTe OCBOEHHS IUCIHMILIMHBI OOYYalOUIMiCA IO MPOTrpaMMe CIEHUAIUTETa
JOJIKEH
3namo:

- OCHOBHbBIE TOHSTHS
SA3BIKOBAs TUYHOCTB,
- cnenuUKy YCTHOW M MUChbMEHHOM peuu;

Kypca: f3bIK, peub, TEKCT, GyHKIMOHAIBHBIE CTUJIM, peueBas CUTYyallus,
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- 0COOEHHOCTH COBPEMEHHOW COIMOJIMHI'BUCTUYECKON CUTYyallMM W OCOOCHHOCTH PEYEBOTO
MOBE/ICHUS COBPEMEHHOTO POCCUICKOTO FOCCIYXKAIIETO;
- 9TUKY ¥ 3TUKET MPO(EeCCHOHATBHOTO PEUEBOro OOICHNUS;
- 0co0eHHOCTH OGUINAIBHO-/IEJI0OBOIO CTHJI U OOMXOIHO-AEIOBOTO IMOACTUIS, CBSI3AHHOTO C
npodeCCHOHATBLHOMN 1eATEFHOCTHIO TOCCIYXKAIETO;
- cnenuguKy U KaHPbl HAy4YHOTO CTWJISI PEYd, KOMIO3UIMOHHYIO CTPYKTYPY U SI3bIKOBBIE
cpezncTBa opopMIICHHS MaruCTePCKON qUCCepTaIiig;
- HOPMBI JINTEPATYPHOTO S3bIKA;
- TIpaBWJIa TIOJTOTOBKH TEKCTOB Pa3HBIX BHUJIOB IMyOJUYHOTO BBICTYIUICHUS, IPUEMBI YOSKICHUS
Y 3aKOHBI HEKOH(IMKTHOW KOMMYHUKAIMH.
Ymemo:
- IOTUYECKHU BEPHO, APIYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO M MMCbMEHHYIO PEUb,
- TpaHC(OPMUPOBATH MUCHMEHHBINA TEKCT B YCTHYIO (hopMy peun;
- COCTaBJIATH JICJIOBbIE JOKYMEHTHI B COOTBETCTBUU C HOPMATUBHBIMU TPeOOBaHUSIMU;
- cO3J1aBaTh Ha OCHOBE HAyYHOT'O MPOU3BEJCHUS BTOPUYHBIC )KaHPbI MUCHMEHHOTO TEKCTa (TE3HCHI,
aHHOTAIMIO, pedepaT) u 0HOPMHUTH MATUCTEPCKYIO AUCCEPTALINIO, CIICTys] HOpMaM HayYHOU peyuH;
- HaXOJMTh B TEKCTE pPEUYEBbIC OMMOKH U YCTPAHATH UX;
- COCTaBJATH TEKCT MyOJWYHOTO BBICTYIUICHHs (pedb, MOKJIaJ, HAydyHOE COOOIIEHUE) u
BBICTYATh ITYOJIMYHO C pa3HBIMA KOMMYHUKATHBHBIMUA HAMEPECHUSIMHU.
Braoemy:
- KyJlbTypoii mpodeCCHOHATBFHO-AETI0BOM U HAyYHOH peun B MUCbMEHHOM U yCTHOU (hopMme;
- PE€UYEBBIM ITHUKETOM ISl pEIICHUS 3a/1ad y4eOHO-HAYIHOTO ¥ MPOo(eCCHOHATLHOTO OOIIECHNUS B
cdepe rocy1apCTBEHHOM CITYKOBI;
- HOPMaMH PYCCKOT'O SI3bIKa;
- ocHOBaMH H((EKTUBHOW KOMMYHHMKAIMW (HAaBbIKAMM NYOJMYHON pedn, aprymMeHTaluH,
BEJICHUs IUCKYCCHH) TMpU OOy4YeHWH B By3e M B NPO(PECCHOHATBHOW NEATEIbHOCTH IpHU
B3aMMOJICHCTBHH C TPaXKTaHaMU U KOJIJIETaMU B KOJUICKTHBE.

3. Kparkoe copep:kaHue IHCHUILTHHBI

Monayasb 1. BBenenue B npeamer.

3ajaul M MECTO Kypca B IMOATOTOBKE MAarucrpa, FOTOBAILIETOCH K Kapbepe IOCCIyXallero.
[IpoGnema mpecTwyka W BOCTPEOOBAHHOCTH PEUYEBOM KyJdbTyphl B Hamie BpeMs. OCHOBHBIC
MOHATHUS Kypca; CTPYKTypa HallMOHAIBHOTO s3bIKa, Pl kak MUpOBOM s3bIK. BinsHue s3b1ka Ha
dbopMupoBaHHE JIMYHOCTH 4YeNOBEKa, TOHATUE sA3bikogas  auyHocms. (OCOOEHHOCTH
TUIU3UPOBAHHOM SI3bIKOBOM JIMYHOCTH  TOCYJApPCTBEHHOI'O CIIY)KALLETO0 M THUIIBI pPEYEeBOU
KYJIbTYpbI rocciyxaiiero. Pycckuil s3bIK Kak CIOCOO CYyIIECTBOBAaHHUS PYCCKOTO
HAllMOHAJIBHOTO MBIIUJIEHUS U PYCCKOM KyJNbTYphl M  Kak 3HAKOBas CHUCTeMa Iepeaayu
uHbopManu. TUNbl pedyeBbIX CUTyalUid M (DYHKIHMOHAIBHBIE PAa3HOBUIHOCTH COBPEMEHHOIO
pycckoro s3bika. Odunnanpabie U Heo(QUIIMATBHBIE CUTYAIIUH OOIICHUS.

Monayas 2. KyabTypa 1e10Boro oomeHmsi.

2.1. OcoOeHHOCTH OQUIHMATBHO-AEIOBOTO CTWIS U cdepbl ero (QyHKIHMOHUPOBAHMUA.
XapakTepucTuka  OOUXOIHO-AENOBOTO  MOJCTWIIS, CBSI3AHHOTO € MpodecCHOHaIbHOU
JeSITeTbHOCTBIO TOCCITY)KAIET0; UCTOPHS ICIOBOTO S3bIKA; YCTHBIE (DOPMBI JIETIOBOM peyH.

2.3 Ctporoctb HOPM MUCBMEHHOU (OPMBI JeI0BOTO OOIIeHHS. KaHphl MUCHbMEHHOM JEJI0BOM
KOMMYHHKaI. KaHUenspckuil MTOKYMEHT KakK OCOOBIM THIT TEKCTa; CTPYKTypa M TpaBHiia
COCTaBJICHHS JOKYMEHTOB. VHTepHaIMOHAJIbHBIC CBOWCTBA PYCCKOW OQHITHATBHO-IETI0OBON
IIUCbMEHHOU peun. PedueBol STUKET B 1E€JI0BOM IEPEIUCKE.

Monayas 3. KyabTypa Hay4YHO# peun.

3.1 Oco0eHHOCTH HAayYyHOTO CTHJIS PEYH U €ro pa3HOBHIHOCTH. JKaHpBI HAYYHOTO CTHIIS, C
KOTOPHIMH paboTaeT MarucTpaHT (aHHOTaIus, pedepar, CTaThsd, TOKJIAA, TE3WCHI JOKIAaa,
IIpe3eHTalMs, MarucTepcKkas auccepranus). Buasl komnpeccun.
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3.2. Odopmienune HayuyHOW KBamU(pHUKAIMOHHON paboTbl. CTpykTypa HaydHOW paOOTHI.
PyOpukanus tekcra: riaBbl, pazaensl. Odopmienue 6udmmorpaduu, nurarel. CHOCkH. CIIUCOK
MCII0JIb30BaHHOM JIUTEPATYPHI.

Monayab 4. HopMaTUBHBINI aCNeKT KYJIbTYPbI peun

4.1 OmpeneneHue MOHATUH «I3BIKOBask HOPMay», «BAPHAHTHOCTH HOPMBD», «KOAWU(UKALUS» U
«(hakrop conuanpHOro mnpectuxka». I[IpaBUIBHOCTP M MacTepcTBO peud. PasHoBHAHOCTH
SI3BIKOBBIX HOPM. [Ipon3HOCUTENBHBIE HOPMBI PYCCKOTO JUTEpATypHOro si3bika (PJIA).

4.2. Jlekcuueckue HOpMbl PJIS M mpuuuHbl MX HapyuieHus. PacripocTpaHEeHHbIE JTEKCUYECKHE
OLIMOKH: TUIEOHA3M U TaBTOJIOTHUSI.

4.3. I'pammatraeckue HOpMbl PJISI, cnydam mx HapymieHus. TpyaHble ciiydaw yrmoTpeOJeHus
UMEH CYILECTBUTEIbHBIX. VI3MEHEHUs, NPOUCXOISIINE B YIOTPEOICHUM YUCIUTEIbHBIX.
TpynHble ciydan MMEHHOIO M IJAarojbHOTO ymnpasiacHus. CorizacoBaHue MOMIEXKAIETO WU
cKa3zyemoro B (popmax yucna. YnorpeOieHue 1eenpuiacTHbIX 000pOTOB.

4.4. Opodorpaduyeckre M NYHKTyallMOHHbIE HOPMBI, aKTyalbHbl€ MAJIs JEJIOBOIO IHChMA.
Mopnyas 5. Iloaroropka my0JIMYHBIX BHICTYIVICHUH B Pa3HBIX KaHPaX.

5.1. Ponas putopuku B moarotroBke rocciayxkamux. OCOOEHHOCTH ITyOJHMIIMCTHYECKOTO CTHIIS
peun. IloHsiTHE YCTHOTO MyOIMYHOTO BBICTYIUICHUS, €70 BUAbI U OOIIME MpaBUJa IMOJTOTOBKH
yOJINYHOTO BBICTYIUICHUS.

5.2. Ocobennoctu yOexnaromeid peud U ee BHIbL. [loHATHE aprymMeHTanMu W  TpaBUIIa
aprymeHTanuu. BpIOOp aprymMeHTOB B 3aBHCHMOCTH OT THIA ayAuTOpuH. Posib myOImuHBIX
JMCKYCCHI B COBpeMEHHOM obmiectBe. [loAroToBKa K TMCKYCCUU U MTpaBHiIa y4acTHs B HEH.

4. O0beM y4eOHOM JUCHUILINHBI

Bunpr yueGHO# paboTh B 3au. en. B
aKaJiemM.qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 10 Y4eOHOMY IIAHY 2 72
AyJAUTOpPHBbIE 3AHATHS: 0,9 32
Jlexumonnsle 3ansTus (J13) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas mpakTudeckas padora 0,5 20
CamMOCTOSITETbHOE U3YUYEHUE PA3JICIIOB TUCIIUIIIINHBI 0,6 20
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3a4er
Bunpr yueGHO# paboThI B 3au. en. B
acTp.gacax

O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyIMTOpPHBIE 3aHATHS: 0,9 24,3
Jlextmonneie 3ansTus (J13) 0,45 12,15
[Tpaktuueckue 3ansatus (113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar/CamocTosiTennbHas mpakTUdeckas padora 0,5 13,5
CaMOoCTOSTEIbHOE N3YUYEHHE PA3AEI0B IUCHUIIIMHbI 0,6 16,2
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er

AHHOTAIUA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«BbruncanTeIbHAS MATEMATHKA B TEXHOJIOTHM MATEPHUAJIOB COBPEMEHHOM IHEPreTUKN»
(b1. B. 1B. 03.01)
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1. Heap TUCHUIIMHBI - HAYYUTH CTYICHTOB TEOPETUUCCKUM 3HAHUSIM U MPAKTUYECKUM
YMEHHMSIM U HaBbIKaM HCIIOJIb30BAaHUS COBPEMEHHBIX MaTeMaTHYECKUX METOOB C MPUMEHEHUEM
nakera mareMmarudeckux mnporpaMM MATLAB g pewmeHus IIMpoKoro Kpyra 3ajaad
BBIUHCIUTENbHON MaTeMaTHKU.

2. B pe3yabrare wu3ydYeHMs JUCHUIUVIMHBI O0y4YawInMiici N0 mporpamme
CIeNNATUTETA JOJIKEH:

001a0amb CIETYIOIUMA KOMIETCHITHSIMHU:

- CHOCOOHOCTBIO HCHOJb30BaTh MATEMaTHYECKHE U €CTECTBEHHOHAYUHbBIC 3HAHMS IS
pernieHus 3a1a4 cBoeit npodeccuonansHoi aesitensHocT (OIIK-1);

- CIIOCOOHOCTHIO K aHaJu3y CHUCTEM aBTOMAaTH3allMd MPOU3BOJCTBA M pa3zpaboTke
MEPONPUITHI 110 UX coBepiieHcTBoBaHuIO (I1K-5).

3namo:

-pU3UKO-XUMHUYECKUE M XHUMHKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOLIECCOB M3MEHEHMSI arperaTHOr0 COCTOSIHMS Mapo(ra30)->KUIKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOIIECCOB Pa3/IeICHUs XUMUUYECKON TEXHOJIOTHH;

- METOAbl M aJTOPUTMbl KOMIBIOTEPHOTO MOJICIMPOBAHUS OCHOBHBIX IPOILIECCOB
XUMUYECKON TEXHOJIOTUH U TEXHOJIOTMUYECKUX CXEM XMMUYECKUX TPOU3BOJICTB;

- TPUHLHUIB TPUMEHEHUS METOJOJIOTMH KOMIBIOTEPHOTO MOJEIMPOBAHUS XHUMHKO-
TEXHOJIOTHYECKUX MPOILECCOB MPH aBTOMATU3UPOBAHHOM IMPOEKTUPOBAHUU M KOMIBIOTEPHOM
yIpaBICHUH XUMUYECKUMHU MPON3BOICTBAMHU.

Ymemns:

- pemath 3aa4dl KOMIBIOTEPHOI'O MOJAETUPOBAHUS MPOLECCOB Mapo(ra3o)-*KUAKOCTHBIX
paBHOBECHA, aOCOpPOLIMH, AUCTUIUISIIIAY, PEKTUPUKAIIUN U KUJKOCTHON IKCTPAKIIHH;

- TIPUMEHSATH TMOJIyY€HHBIE 3HAHUS MPU PEHICHUU MPAKTUYECKUX 3a/1ad KOMIBIOTEPHOTO
MOJICJIMPOBAHUSI OCHOBHBIX IMPOIECCOB XUMHUYECKOM TEXHOJOTMM W TEXHOJOTHYECKUX CXEM
XUMHUYECKHUX IIPOU3BOJICTB.

Braoemy:

-METOJaMHU MPUMEHEHMs] CTAaHAAPTHBIX MakeToB MNpukiIaaHbix mnporpamm (IIIIT) u
nakeToB Mozenupyromux mnporpamm (IIMII) ans monenupoBaHHs OCHOBHBIX IPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTUYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. Kparkoe comepxanue Q1 CHUNIHHBI

Beeoenue. llemm w 3amaum  kypca. KpaTkuii HMCTOPHYECKHM OYEpPK Ppa3BUTHUSA
OTEUECTBEHHOW U 3apyOeKHON BBIYUCIUTEIHHONW MaTeMaTuKu. OCHOBHBIC ATambl Pa3pabOTKH U
peanu3aiuu anropuTMOB Ha KOMITbIOTEpax.

Mooyne 1. Bwiuucnumenvuas mamemamuxa. OcHosHble dmanvl. paspabomka u
peanuzayus aneopummos Ha xomnwvromepax. Cucmema xomnviomepHot mamemamuxu (CKM)
MATLAB ons pewienusi 3a0a4 8bI4UCTUMENbHOU MATNEMAMUKU.

Tema 1.1. Co3manne M-mporpaMM W OCHOBHbIE  oOmepaTopsl  M-sA3bIKa
nporpammupoBanuss MATLAB. Bapuantsl ctpykTypsl nporpaMmm Ha MATLAB.

e Opranmszanus padodero crona Desktop Layout;

e OcHoBneble onepanun B Command Window;

e OcHoBHsble onepanuu B Editor;

e JIuHENHHO OpraHn30BaHHas Mporpamma (ajaropuTMm);

e BerBienuss ¢ OAHUM YCIOBUEM, HECKOJIbKMMH YCJIOBHUSIMHU, BJIOKEHHBIE, CO
cnucKoM ycioBui. if, switch; mormueckue oneparuu and, or, not;

e [luKiabl CO CYETUHMKOM, C TPETyCIOBHEM, C IOCTYCIOBHUEM, C MpepbIBaHUEM
MOJIHBIM M TpPEephIBAHMEM YACTHUYHBIM, C 3aJaHHBIM [IaroM CYETYHKa, C
OTIEeNbHBIM OTcueToM wuTepanuii; for, while, break, continue; ¢ BbI3OBOM
dbyHKUIMA; ¢ AranoroM c¢ nojs3oBaterieM B Command Window u B crienMalibHBIX
JTMAJIOTOBBIX OKHAX;

Tema 1.2 CrangapTHple M HECTaHIAPTHBIE (PYHKIUKU M-s3bIKa MPOTpaMMHUPOBAHUS H
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ocHOBHBIE pemrarend (solvers) MATLAB.
OyHKIMU ¢ TpaQUIecKUM BBIBOJOM pe3yiabTaToB; plot, subplot, surf, mesh, polar;
@DyHKIIUH ¢ YUCIOBBIM BBIBOJOM pe3ynbraToB B Command Window;
DYHKIUHU ¢ 3aMMUCHIO PE3YJIBTATOB B (paiir;
OyHKIHH, BIOKEHHBIC B TJIABHYIO () YHKITUIO;
OYHKIHMH ¢ IEPEMEHHBIM YHCJIOM apI'YMEHTOB;
OyHKIHH, BBI3BIBAIOIIHE IPYTYIO0 QYHKIIHIO, UMsI KOTOPOI MEpeIaHO KaK apTyMEeHT;
Mooy 2. Bexmopwvr u mampuywvl. Cucmema nuHeUHbIX aleeOpaudyeckux ypasHeHull
(CJIAY).
Tewma 2.1. O6patHas MaTpuiia. Y MHOKEHUE MaTpPHII.
Omnepatop inv;
Omnepatopsr strcat, int2str, num?2str;
Omnepatops! length, min, max, mean, sort;
Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
Omnepatopti size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTo1 MpOCTHIX UTEpAIUIA.
Omneparopsi linsolve, rank, eig;
Tewma 2.3. O0yCIOBICHHOCTh CHCTEMBL. UHCII0 00YCIOBIECHHOCTH.
Omneparops! cond, rcond;
Mooynw 3. Obpabomxa pe3ynbmamos usmepenuss 00HOU eenuuunsl. I[Ipubnudicenue
@yHrkyuu
Tema 3.1. Kpurepuii CTbrofeHTa.
e Omeparopsl polyfit, polyval;
Tema 3.2. Annpokcumanus.
e Omnepartop Isqcurvefit;
Tewma 3.3. UaTepnonsuusi.
e Omneparopsl interpl, linear, spline, nearest;
Mooy 4. Hucnennoe unmezpuposarue
Tema 4.1. Metoab! nIpsIMOYTOJIBHUKOB
e Omnepartopsl sum, mean;
Tema 4.2. MeToapl Tpanemui
e Omneparop trapz;
Tewma 4.3. Meton Cumncona
e Omnepatop quad, int;
Tema 4.4. Meton Herotona-Koreca 8 mopsiaka
e Omeparop quad8;
Mooyns 5. Ypasnenue ¢ 00HUM HeU38eCMHbIM
Tema 5.1. MeTtox nejeHus IOmojIaM
e Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeIbHEBIX
e Omnepatopsl roots, poly, fzero;
Mooyns 6. Cucmema HeluHelHbIX YPAGHEHUL
Tewma 6.1. Meton HetoTona-Padcona
e Omeparopsi solve, diff, subs;
Tema 6.2. Metoa poCThIX UTEPALIUN.
e Omnepatopsl simplify, collect, pretty;
Mooynv 7. OoHomepHas onmumuzayus
Tema 7.1 MeTo1bl OTHOMEPHOM ONTUMHU3ALUU
e Omnepatopsl fminbnd;
Mooynv 8. Muocomepuas onmumuzayus
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Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMH3ALUN
e Omneparops! fminsearch, linprog, fmincon;
Mooyns 9. [Jlugpgpepenyuanvhuvle ypagrenus
Tema 9.1 Metonb! pemenus nuddepeHInaTbHBIX YPAaBHCHHH.
e Omneparopsr dsolve, diff;
3akroueHne. 3aKIIIOUNTENbHAS JIEKIUS TI0 MTOIBEICHUIO UTOTOB Kypca.
4. O0beM yueOHOM JUCHMIIJIMHBI

O0bem
Bun yuebHOM paboThI B 3aueTHBIX B akageM. gacax
eMHMIIAX
O0mas Tpya10eMKOCTb IU CIIUNIJIMHBI 3 108
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 1,33 48
Jlexum 0,44 16
[Ipakruueckue 3anstus (113) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 60
[TonroroBka k 1a00paTOpHBIM paboTam 0,835 30
CaMOCTOSITETbHOE U3YYEHUE PA3/IeSIOB Kypca 0,835 30
Buja uTOoroBOoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ader
O6bem
Bu yuebHoii paboTe! B 3ageTHbIX B actp. gacax
eMHMIIAX
O0mast Tpy10eMKOCTb JUCUUILIHHbBI 3 81
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,33 35,91
Jlexiumn 0,44 11,88
[Tpaxtuueckue 3ausatus (113) 0,89 24,03
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroroBka K 1a00paTOpHBIM paboTaM 0,835 22,55
CaMocCTOsATEIbHOE NU3YUYEHHE Pa3AeiioB Kypca 0,835 22,55
Bua uToroBoro KOHTpoJIfA: 3a4er / IK3aMeH 3auer

AHHOTANUA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«/IuckpeTHasi MaTeMaTHKA B TEXHOJIOTHH MATEPHAJIOB COBPEMEHHOM IHePreTHKID)
(b1. B. 1B. 03.02)

1. llean u 3aga9u AU COUILINHDBI

Heab0 AUCHMIUIMHBI SBIETCS (DOPMUPOBAHHE Y CTYIAEHTOB CHCTEMBI OCHOBHBIX
MOHATUM, MCHOJB3YEMBIX JUISI TOCTPOCHHMS BAXKHEWIIMX MAaTEMAaTHUYECKUX MOJEIEH, U
MaTeMaTUYECKUX METOJOB JJIsl OMMCAHUS PA3TUYHBIX MPOIIECCOB.

OCHOBHBIMHM 321aYaMM JUCUHUILIMHBI, PEIICHHE KOTOPHIX 00ECIeYnBAET TOCTHKECHUE
IIEJIU, SIBIISTFOTCS:
- O3HAaKOMJICHME C CHCTEMOM TOHSATHW, MCIOJIB3YEMBIX JUISl OINKHCAaHUA BaKHEHIIUX
MaTeMaTHYEeCKUX MOJEIICH 1 MaTeMaTHYECKUX METOJ0B, M UX B3aNMOCBS3bIO;
- O3HAKOMJIEHHE C PUMEPAMU [IPUMEHEHUSI MATEMATUYECKUX MOJIENIEH U METOJIOB;
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- ¢QopmMupoBaHHWE HABBIKOB W YyMEHHUN WCIOJIB30BAHUS MAaTEMaTHUYECKUX MOJENe U
MaTeMaTHYECKUX METOJIOB.

2. TpeGoBaHus K pe3yabTaTaM OCBOCHHS TUCITUTUIHMHEI

B pesymbraTe W3ydeHUs IUCIMIUIMHBI OOYYAIONIMICS MO TPOTrpaMMe CIIEIUATUTeTa
JIOJIKCH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO MCIOJIb30BAaTh MAaTeMaTHYECKHUE, €CTECTBEHHOHAYYHbIE U WHKCHEPHBIC
3HAHMS I PEIIeHUs 3a/1a4 cBoel nmpodeccrnonanbHoi nesrenbHocty (OITK-1);

- CIOCOOHOCTBIO K AaHaIM3y CHUCTEM AaBTOMATH3AIMM MPOU3BOJCTBA M pa3paboTke
MEpOTIpUATHIA 0 UX coBepiieHcTBOBaHUIO ([1K-5).
3namu:
-OCHOBHBIC MOHSTHS M METOJbI TUCKPETHOW MaTEMAaTHKH, MATEMAaTHYECKAX METOJOB PEIICHHUS
pohecCHOHANBHBIX 3a]1ad.
Ymems:
- MPUMEHSATh MAaTEeMAaTUYECKUE METOBI IIPH PEIICHUN TUIOBBIX MPO(ecCHOHABHBIX 3a/1a4.
Braoems:
-METOJaMH TOCTPOCHHSI MAaTeMaTUYECKOW MOJENTU THIOBBIX MPO(EeCCHOHANBHBIX 3a1a4 u
COJIepKATEIbHOM HHTEPIIPETAIIMH MTOTYICHHBIX PE3yJIbTaTOB.

3. KpaTkoe cogep:xanue JUCUMIJIMHBI:

1. BBenenue.

Ponp  muckpeTHOit MareMaTHKH TpU  pa3padOTKe W OKCIUTyaTallud XUMHKO-
TEXHOJIOTMYECKUX CHCTEM.

2. DJIeMEeHTHI TeOPHH MHOKECTB 1 aJiredpandeckue CTPyKTypHbl.

BBenenue B quCKpeTHYIO MaTeMaTuKy. Poib qUCKpeTHON MaTeMaTHKHU IIPH pa3paboTKe 1
OKCIUTyaTalli XUMHKO-TEXHOJOTMYECKHX CHCTeM. MHOXecTBa, OTHOUICHUS U (DYHKIUH.
3aaHre MHOXKECTB M OCYIICCTBJICHHE omepanuid Haax HuMH. CriocoObl 3amanus. Omepanuu
00BbEeIMHEHHUS, TIEPECCUEHUs], Pa3HOCTH, JOMOJHEHUS U JIeKapTOBa NMPOU3BEICHU. AKCHOMATHKA
Teopur MHOKeCTB. AnreOpa Kantopa. MunnMm3aius npeactaBieHuid MHOXKECTB. J[narpammsl
DOiinepa-Benna. bunapasie otHomeHus. CrnocoObl 3aanus OMHApHBIX OTHOIIeHMid. CBolicTBa
OuHapHBIX OTHOIICHUI. Pazouenus. OTHOIICHNUS SKBUBAJICHTHOCTH | TIopsiika. [IpencraBinenue
N-apHbIX OTHOLICHWH OMHapHBIMH. AnreOpa oTHomeHu. OyHkuKu. MHBEKIMS, CIOPBEKIHS U
ouekmmsi. AnreOpamdeckue CTpykTyphl. [lomyrpynmel. Monouasl. ['pynmel. [loarpymmsr.
Huknanueckue rpymmel. ['pynmbsl nmojactanoBok. M3omopdusm rpymm. CMeXHbIE KIAcChl IO
noarpymnme. Hopmanbsubeie paenutenu. ®Daxrop-rpynnbel. Kosbla: omnpeneneHus, CBOHCTBa,
npumepsl. [oss.

3. JaeMeHTHI Teopuu rpagdos.

I'padpl. 3amanme u xapakrepuctuku rpado. Bunsl rpados. Iloarpadsr. Marpuisl
CMEXKHOCTH M WHUMIECHTHOCTH. Crtenenu BepmnH. Mapumpytel Ilenu. [uknel. Paccrosnue
MEXIy BepmnHamu. Jluamerp u panuyc rpada. YHapHble 1 OMHapHBIC oniepaluy HaJ rpadamu.
Hononuenue rtpada. Ynmanenue u aoOaBiieHWE BEpIIMH. YalleHWe W jo0aBiieHue pedep.
OroxnectBienne BepminH. Pacmernnenne BepmuH. OObenaunenue rtpadoB. I[lepecedenue
rpadoB. KommoneHTsl cBsizHOCTH. MocThl. BepmmnaHas u pebepHas CBA3HOCTh. CBS3HOCTH
OPUEHTUPOBAHHBIX TpadoB. AITOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHSS YCTOHYHBOCTS.
Bepmanoe uncno He3aBucuMocTU. PebepHoe unciio He3aBUCUMOCTH. BepimHHoe u pedepHoe
nokpeiTie rpacda. BHemHss ycroWuyuBocTh. BepmmHHOe u pebepHOE dYHCIO BHENIHEH
yCTOMYMBOCTH. [{UKIBI M pa3pe3bl. DiliiepoBbl UKL ['aMUIbTOHOBBI UKL, [IMaHapHOCTh U
ykiazka rpagos. ['panu miockoro rpada. Packpacka rpados. Xpomaruyeckoe yucio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenus. CpoiictBa. Teopema Konu. ®dyHmameHTanbHas
cuctema 1IUKI0B. OCTOB HAaMMEHBILIETO Beca. YIOPSAIOYEHHBbIE NepeBbsi. bUHAapHBIE nEpEBBA.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOUCKA B IEPEBE COPTHUPOBKH.
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4. byaeBbl GpyHKIMH.

Anrebpa noruku. bynessl pynkiun. CriocoOs! 3amanusi. byneBsl QyHKITMU OTHON U IBYX
NEepEeMEHHbIX M MX cBoiicTBa. Popmynbl OyineBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJIeBOU
anreOpsl.  ODKBHBaJIGHTHOCTh  (opmyn.  Ilpunmun  aBoiictBeHHOCTH.  CoOBepIICHHBIC
TU3BIOHKTHBHBIE UM COBEPLICHHbIE KOHBIOHKTUBHBIE HOpManbHble (Qopmbl. CHCTEMBI
3JIeMEHTapHbBIX OyneBbIX GQyHKIUN. OYHKIHOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OyJIEBBIX
¢ynkuuii. Ilpumepsl (QyHKIMOHATBHO MOJHBIX Oa3zucoB. BakHeilme 3aMKHYThIE KIJIACCHI.
Teopema o ¢GyHKIMOHATBEHON TOJIHOTE. MuHuUMU3anus OyneBbiX (yHkimid. CokpaiieHHas,
TynuKoBass ¥ MuHHManbHas (opmel. Kapter Kapno. MeTtox coderaHus MHIEKCOB U METOX
Kyaiitna. MuanmMu3anmsi KOHbIOHKTUBHBIX HOpMaJbHBIX (hopM. O030p MPUITOKEHUN TUCKPETHON
MaTEMaTHUKH. PaspaboTtka 3P PEKTHBHOTO MaTeEMaTHYECKOTO, IIPOrPaMMHOTO,
MHPOPMALIMOHHOTO M TEXHUYECKOTO O0OecreyeHusi Ha OCHOBE METOJIOB JIMCKPETHOU
MaTEeMaTUKH.

5. UcunciieHue BbICKa3bIBAaHM.

BBenenue B MatemaTHuecKyro JIOTUKY. KpaTkue cBejeHHs U3 UCTOPUM MaTEMaTHUYECKOMN
jgoruku. Ponp MaTemaTuueckoil JIOTMKM Tpu pa3paboTKe U OKCIUIyaTallud XUMHKO-
TEXHOJOTMYECKUX cucTeM. PopMaibHble aKCHOMAaTHUeCKUe cucTeMbl. CHMBOJIBI, BBIPAXKECHMUSI,
dbopmynbl, akcuomsl. [IpaBuiio BbIBOJa, HETIOCPEICTBEHHOE CIIE/ICTBUE, BBIBO, Teopema. Jloruka
BbICKa3biBaHUi. Jlormueckuii BeiBoa. Axcuomsl. [IpaBmino modus ponens. Teopema nenykiuu u
npaBuino  cwuiorn3ma. llomHota w  HempoTruBOopeuumBOCTh.  He3aBHCHMOCTB — akCHOM.
Paspemmmmocts Teopuu. [lpyrue axkcuomarusauuu. I[IpoBepka BBIBOIMMOCTH C IOMOILIBIO
UCTUHHOCTHBIX Tabmui. CexBennmu ['enmeHa. Monens mupoB Kpumke. Meron pesonmroruid
Pobuncona. Metoz kiay3 Bonra. O6patnsiii MeTos MaciioBa (61aronpusiTHeIX HaOOpOB).

6. UcunciieHue NpeuKaTOB U HeYeTKAaA JIOTHKA.

Jloruka mpeaukKaToB. ABTOMATH3alMsl JIOTUYECKOro BbIBofa. llepemenHble, (yHKUHUH,
TEpPMbI, MpPENUKaThl, KBAHTOPbI, (GopMynbl. OOnacte nedcTBUs KkBaHTOpa. CBOOOIHBIE U
CBsI3aHHBIE MepeMeHHbIe. VIHTepnpeTanyy, paBHOCWIBHOCTh. Pacro3HaBanue oOIIe3HAYUMOCTH.
[IpobGnema pazpemuMoCcTH. AKCHOMBI M TIpaBWJIa BBIBOJIA MCUMCICHHUS TpeaukaToB. Teopema
nenykunud. HenpoTuBopeduMBOCTP M IOJNHOTA. BbIHECEHHME KBAaHTOPOB U INpeBapeHHas
HOpMasibHast (Gopma. CKyaeMOBCKHE CTaHAapTHbIE (GOpMBl. DpOpaHOBCKUN YHUBEPCYM U
Teopema Dpbpana. [loncranoBka u yHudukanus. Meron pe3oironuii 1 ero noiaHota. CtpaTeruu
Metoga pesomonuid. Jlu3broHKTh XopHa. [IpUHIMI JOTMYECKOTO MPOrpaMMHUpPOBAHUS.
Heuerkne muoxkectBa. Hewerkas moruka. IlosBnenue u cyre HederkocTd. dopmanusanys
HeyeTKoCTH. DyHKIMA NpUHAMIECKHOCTH. JIMHrBHUCTMUYecKas mnepeMeHHas. Onepanuu Hax
HEUETKUMH MHOXecTBamH. Heuertkas apudmeruxa. Metoasl nedazsuduxanuu. Hewerkue
oTHomieHusa. CTaHIApTHBIE HEYETKHUE JIornyeckue onepaund. Hewerkuit BbiBoa. CTeneHu
VUCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor MeToaa pe3oItoLuii.

7. Koneunbie aBToMaThbl, MalMHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCICHUI.

DneMeHTHl Teopur aBTOMaTOB. IIOHSATHE aBTOMAaTHOTO Mpeodpa3oBaHus UHPOPMALIUU U
KoHeuHOTO aBToMaTa. CriocoObl 3a1anus aBToMaToB. ABToMatsel Muiu u Mypa. [Iporpammuas u
amnmnapaTHasl peaju3alus aBTOMaTOB. DKBUBAJEHTHOCTh U MUHUMMU3AIUS aBTOMATOB. MalinHbI
Trropunra-ITocra. ®opmanuzanusi MOHATHS aNropuT™Ma M (GopMaabHbIE MOJIEIN aJITOPUTMOB.
Mamumna ThropuHra: onpeseneHus, CBOMUCTBa, rpadsl nepexogoB. Mammuna [Tocra. IIporpammer
mis MamuH.  [Ipobmema  pacmosnaBanus.  [IpoGiema  OCTaHOBKH.  AJNTOPUTMUYECKH
Hepaspemumble MpoOneMbl. CIO0XKHOCTh aNropuTMOB. Mephl CIOXHOCTH. BpemeHHas u
€MKOCTHAsl CJI0)KHOCTb. ACHMITOTHYECKAs] CIO0XKHOCTh, IMOPSAOK CIIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B XyaueMm ciydae. TpynHopaspemmmble 3agaud. HegerepmMuHupoBaHHAs MalldHA
Teropunra. Kmaccet P u NP. NP-monnsie 3amaun. NP-monHOTa mpoOGieMbl BBIIOJHUMOCTH
¢dopmyn oruky BhICKa3biBaHUH. O030p MpUIIOKEHUN MaTeMaTHuecKoi joruku. Hampasnenus
UCIIOJIb30BaHUs amrnapaTa MaTeMaTUYecKOH JIOTMKM B 3a/adaxX MpPaKTUYECKOW HH(GOPMATUKU.
Crneuudukanmst u  BepupHUKalus  MPOrpaMMHO-ANNAPATHBIX  MPOEKTOB,  JIOTUYECKOE
POrpaMMHUPOBAHKE, TOCTPOECHUE OHTOJIOTUM, S3bIKU OOLICHHSI MHTEJNIEKTYaJIbHBIX areHTOB.
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4. O0beM yueOHO# JUCHMIIJIMHBI

O6bem
Bupn yue6noii paboThl B 3aueTHEIX B akanmem. gacax
SMHHIIAX
O0mast Tpy10eMKOCTb JUCUMILIMHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,33 48
Jlexknnu 0,44 16
[Tpaxtuueckue 3ansatus (113) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 60
[ToaroToBka K 1a00paTOpHBIM paboTaM 0,835 30
CaMocCTOsATEIbHOE NU3YUYEHHE Pa3AesioB Kypca 0,835 30
Bua uToroBoro KOHTpoJIfA: 3a4er / IK3aMeH 3auer
O6bem
Buzt y4e6HOi paboTsI B 3aueTHbIx B actp. gacax
SMHHIIAX
O0mast Tpy10eMKOCTh JUCUMILIIMHBI 3 81
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,33 35,91
Jlexumn 0,44 11,88
[Tpakruueckue 3anstus (113) 0,89 24,03
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroroBka K 1a00paTOpHBIM paboTaM 0,835 22,55
CaMocCTOsATEIbHOE NU3YUYEHHE Pa3AesioB Kypca 0,835 22,55
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ader
AHHOTANUSA Y4e0HOM MPOrpaMMbl U CIUIJINHBI
«Mapxkerunr» (b1. B. /IB.04.01)
1. Ieap AUCHMIUVIMHBI — TIOJYYCHHE CHUCTEMBl 3HAHUA O 3aKOHOMEPHOCTSX

(GYHKIIMOHUPOBAHMS MPEANPUATHII B CHCTEME HAIIMOHAIBHOM 3KOHOMHKH, MPEICTABICHUN B
obmacTh  MEHEKMEHTa W  MapKeTWHTra, BKIIOYas  METOJOJOTHYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIMH, METO/Ibl, OPraHU3aI[IOHHbIE CTPYKTYpbI, OPraHU3aIII0 MPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHEDKMEHTA U MAPKETHHTA B YCIOBHSIX PHIHOYHON SKOHOMUKH.

2. B pe3yabrare wuU3yYeHUS JUCHMILIMHBI OOy4YalIMiicsi MO MNporpamMmme
CTIENMATUTETA JOJIAKEH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO K Opranu3anuu padotsl mogunHeHHbIX ([1K-13);

— CIIOCOOHOCTBIO K COCTaBJICHHIO W aHAIW3y OW3HEC-TUIAHOB pa3pal0OTKH H
BHEJIPCHHUS HOBBIX TEXHOJOTHYECKHUX IPOIECCOB, OOpamieHus: ¢ 00beKkTaMu mpohecCHOHaTBLHON
NeSTeTLHOCTH, BBITYCKA M peaT3alii KOHKYPEHTHO criocoOHo# npoaykiuu (ITK-17).

3Hamu:

- MPUHIUIIBI  COCTABJICHUS TEXHUYECKOW JOKyMeHTanmuu (rpadukoB pador,
WHCTPYKIUH, TNIAHOB, CMET, 3asSBOK HA MaTepUaIbl M 000PYIOBaHKE) U JIP.;

- TEOPETUUECKHE OCHOBBI U METObI BEIPAOOTKH LIEJeH U CTpaTeruu Ou3Heca;
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- INPUHLNIBI MMOATOTOBKM JOKYMEHTALMU AJI CO3/IaHUS CUCTEMBI MEHEIKMEHTA
KAaueCTBA MPEAIPUITHUS;

- METO/Ibl U TEXHOJIOTMH MPUHATHS U pealn3allii yIPaBICHUYECKUX PEILEHUI.

Ymems:

- COCTaBJIATH 3asBKU Ha 000PYIOBaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO TOKYMEHTALUIO;

- MPUHUMATh YIPABICHUYECKUE PEILICHUS U OPTaHU30BbIBATh X BBIIIOJIHEHHUE;

- cobupatb, 00pabaThIBaTh U UCIIOJIH30BATh YIPABICHYECKYIO0 HH(POPMAIIHIO;

- paboTath ¢ ympaBlieHYE€CKOH JOKyMEHTalMel, MOIb30BaThCs 3aKOHAM, HOpMaMHU
Y IIpaBUJIaMU aIMUHUCTPATUBHOM ESATEIIBHOCTH;

- pacnpenensaTb 005S3aHHOCTH U OTBETCTBEHHOCTD;

- HCITOJIB30BaTh METOAbI MOTUBALIUU [IEPCOHAIIA;

- KOHTPOJIMPOBATh U PETYJINPOBATH UCIIOJIHEHUE TUIAHOB.

Braoemy:

- HaBBIKAMHM MPUMEHEHHUS ONTUMAJIbHBIX MOAXOAOB JUIsi AUArHOCTUKH W aHalu3a
PBIHKA;

- METOJJaMH PYKOBOJICTBA IEPCOHAIIOM;

- UHCTpyMEeHTaMH 3((HEKTUBHOTO YIPaBICHUS NPEAIPUITHEM.

3. Kparkoe comepxkanue 11 CHUNIHHBI

Mooynwv 1. Ocnosvl ynpasnenus npeonpusmuem

1.1 Beenenue. Ilpenmer, mMeTon u coiep:KaHHE TUCUUILIMHBI. Teopus ynpaBlieHHUS:
yIpapieHHe KaK MOTPEOHOCTh U Kak (akTop ycmexa AeATeIbHOCTH, CYIIHOCTh U COJAEp)KaHUe
yIpaBJICHUs, MECTO TEOpPHM YIpPaBICHHUS B CHUCTEME COBPEMEHHBIX 3HAHMHU, cnenuduka
yIpaBICHUYECKONH JEeSTeIbHOCTH, COBPEMEHHBbIE IMpoOieMbl yrpaBieHus. [‘eHesuc Tteopuu
YIPaBICHUS: YIPABIECHUYECKHE PEBOJIOLUN, BO3HUKHOBEHHE HAyYHOH TEOpPUM YIIPaBJICHMUS,
VUCTOKA W TEHJACHUMHU DPA3BUTHUS POCCUHCKOrO YHPABJICHHUS. 3aKOHOMEPHOCTH M MPHUHIIMIIBI
yIpaBJIeHUs: CYObEKTUBHBIE M OOBEKTUBHBIC (PAKTOPHI B YIPABICHUU.

1.2 Cucrema ympaBieHUs TpEANpUATHEM U €€ CTpykTypa. OmeHka 3¢(EeKTHUBHOCTH
ynpasineHus. Cucrema ynpaBieHHs: MOHATHE CHCTEMBI YIPABICHHs, pacipeeneHue QpyHKIuH,
MIOJIHOMOYHMI U OTBETCTBEHHOCTH, IPUHLIUIIBI IOCTPOEHUS CUCTEM ympaBieHus. LlenTpanuzanus
U JElECHTpalInu3alysl yIpaBlIeHUs, [EIErMpOBaHUE IOJHOMOYMII B IIpoleccax YIpaBJICHUS.
OpranuzanvoHHasi CTpykTypa U ee Buibl. OCHOBHBIE MOHATUS 3()PPEKTUBHOCTU YIPABICHUS.
[Toxa3zatenu 3¢ (peKTUBHOCTH YIIPaBICHHUS.

Mooynwb 2. OcHosbl meHedxHcmenma

2.1 lenu B cucteme ynpasneHus. PazpaboTka ctpateruit u miaHoB opranuzanuu. Llenu u
LeJIeNoJlaraHue B YIPABICHUU: pOJb LEIM B OPraHW3alMd MU OCYIIECTBICHHHM IPOLIECCOB
yIpaBieHus, Kilaccu(ukauus IeJei, MOCTpOCHUEe JepeBa LeJei; codeTaHue pasHoOOpasus
nened m (QyHKIUI MEHEKMEHTa; CUCTeMa YIpPAaBIIEHUS MO LEeJIsAM; CTpaTerus U TaKTHKa
ynpasieHusi. CylnHOCTb, TPUHIMITBI B METOIBI IIaHupoBaHus. [Iporecc BEIpaOOTKH CTpaTeTHH.
@OopMBI TEKYIIETO TUIAHUPOBAHHUS.

2.2 Texnomorusi pa3paOOTKM W TPUHATHA YIpaBICHUECKUX pemeHuid. Pa3paborka
VIOpPaBICHUYECKUX pPELIEHUI: TOHATHE W KilaccuuKalus  YHOpaBJICHUYECKHX pPELIeHH,
OCHOBOIIOJIATalOIIE 3JIEMEHTHl JIEATENbHOCTH, YCIOBUS WU KPUTEPUU MPUHATHS PELICHUH,
IpoLlECC W MOJENHM MPUHATHS YOPABICHUYECKUX PEIICHUN, pealu3alus YIpaBIeHYECKUX
peLeHui.

2.3 BnacTtb B cucTemMe yIpaBJiCHHUs. JIUACPCTBO U CTUJIb yIipaBiieHUs1. OTHOIICHUS BJIACTH
B CHCTEME YINpPABICHUS: MOHATUE M THUIOJOTUS BJIACTH; BIAcTb U ABTOPUTET MEHEDKEpa;
npu3HaKy, (akTopbl W MPOSBICHUS HEYNPaBISEMOCTH; HMCTOUYHHUKH BJIACTH B YIPABJICHUU
OpraHM3alMell; MapTHEPCTBO B Ipolieccax MEHeMKMeHTa. JIMaepcTBO M CTWIb YNpPaBICHUS:
npouecchl  (OpPMHUPOBaHMSIT U OCHOBHBIE COCTaBIAIOIIME JIHAEPCTBa, (opMalbHble U
HeopMabHbIe (GaKTOPHI JIMACPCTBA, MPOSBICHUE JTUAEPCTBA B CTHJIC YIPABICHUS, TCHACHINS
pa3BUTHUSA CTUJIS YIIPABIICHHUS.
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2.4 MoTHBaIIMOHHBIE OCHOBBI yNpaBieHUS U KOH(DIUKTHL. MoTUBalus AEATEIHHOCTH B
YIPABJIEHUHU: MOTHUBBI JIEATEIbHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIE MOHSITHS U
JIOTUKA Tpolecca MOTHUBAIUH, (GakTopsl (GOpMHpPOBaHHS MOTHUBOB TpYa; HCIHOIB30BaHUE
MOTHBALlUM B NPAKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIMH;, COBPEMEHHBIE
KOHIIENIMK MOTUBaNuu. ['pynmoBas TuHAMUKa U KOH(DIUKTHL: POJb TPYIILI B MOBEACHUU U
NEeSTEIbHOCTH 4eJioBeka, (OpMUPOBAHME TPYII, B3aUMOJCIHCTBHS B IPyNIlEe U B OPraHU3AINU;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIMSHUE KOH(JIUKTOB Ha
yIpaBJICHUE.

Mooyne 3. OcHosbl mapkemuHea.

3.1 MapKeTuHT Kak CUCTEMa yIpaBJICHHs, pETYJIMPOBaHUA U U3y4eHHS pblHKA. [loHsTHE
MapKeTHUHTa, IPOUCXO0XKICHHUE U CYIIIHOCTh MAPKETUHTA, LIeTTM MapKeTuHra. OCHOBHBIE MPU3HAKU
MapKETHHIOBOTO cTWis yrnpasieHusa. KoHuenmuu mapkernHra. OCHOBHBIE BUbl MAPKETHHIA.
MapxketuHrosas cpeza.

3.2 Kommekc mapketuHra. OCHOBHbIE MAapKETUHTOBbIE MHCTPYMEHTHI. CoaepxaHue U
npolecc yhpaBieHus MapkeThuHroMm. OcHOBHBbIC (DYHKIIMM MapkeTHHTa. ToBapHas, IEHOBas,
cObITOBasi 1 KOMMYHUKAIIMOHHAs! MOMUTUKU pupmbl. ToBapHble cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. OO0beM y4eOHO#M U CHUNINHBI

Brt yueGHOi paGoTsI B 3aueTHBIX B akanewm.
€AMHULIAX yacax
O01mas Tpy10€eMKOCTb IV CIIUNJIMHBI 2 72
B Tom umnciie Ha 00y4ueHue 2 72
AyIMTOpHBIC 3AHATHS: 0,89 32
Jlexum 0,44 16
IIpakTrueckue 3aHATUS 0,44 16
Jlaboparopubie paboThI - -
CamocrosiTesibHast padora: 1,11 40
PacuerHo-rpaduueckue padboTbl - -
IToaroroBka K KOHTPOJIBHBIM paboTam 0,83 30
[TonroroBka K 1a00paTOpHBIM paboTam - -
W€ BUILI CAMOCTOSATEILHON IEITEIbHOCTH 0,28 10
pyr
IToaroroBka u craya sK3ameHa - -
Bua uToroBoro KOHTpoJIA: 3auer
. B 3auetHbIX B actp.
Bun yaeOHo# paboThI p
eIMHUIIAX yacax
O01as TPYA0eMKOCTh AU CIUNITIMHBI 2 54
B ToMm uncie Ha oOydyeHue 2 54
AyIMTOpPHbIE 3aHATHS: 0,89 24,03
JIlexun 0,44 11,88
IIpakTueckue 3aHATUA 0,44 11,88
Jlaboparopabie paboThI - -
CamocrosiTesibHas padora: 1,11 29,97
Pacuerno-rpaduueckne paboTsl - -
[TonroToBka K KOHTPOJIBHBIM paboTam 0,83 22,41
[ToaroroBka k J1abopaTopHBIM paboTam - -
Jlpyrue Buabl CaMOCTOSITENBHOMN A€ATEIbHOCTH 0,28 7,56
IToaroroBka u craya sK3ameHa - -
Bua uToroBoro KOHTpoJIA: 3auer
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AHHOTAIUA Y4e0HOM MPOrpaMMbl U CIUNJINHBI
«OCHOBBI TEXHMYECKOT0 PeryJIMPOBAHMS U YIIPABJIEHUS KA4€CTBOM))
(b1. B. 1B.04.02)

1. Heab AMCHUNJIMHBI — TOJyYE€HHWE CHCTEMBbl 3HaHHWK OO yINpaBJIeHWHM KadeCTBOM Ha
OPEINPUATHIX B CUCTEME HAI[MOHATBHOW DKOHOMUKH, BKJIIOYAss METOJOJOTUYECKHUE OCHOBHI U
3aKOHOMEPHOCTH YIIPaBJCHHs] KaYyeCTBOM B YCJIOBUSAX PBIHOYHON SKOHOMUKH U BHEIpEHHE
pPEe3yNbTaTOB HAYyYHO-TEXHHUYECKUX U TPOEKTHO-KOHCTPYKTOPCKHX pa3paboTOK B peallbHBIMA
CEKTOpP PKOHOMHUKH.

2. B pe3yabraTre u3yYeHUs] AUCHHUILUIMHBI OOy4YawIIuiicd N0 mporpamme
CIeNNATUTETA JOJI/KEH:

001a0amb CIETYIOIUMU KOMIIETSHITHSIMHU:

— CIOCOOHOCTRIO K opraHu3anuu padotsl mogunHeHHbIX ([TK-13);

- CITOCOOHOCTBIO K COCTaBJICHHUIO W aHajdu3y OW3HEC-TUIAaHOB pa3pabOTKu |
BHEJJPEHHUS HOBBIX TEXHOJIOTHYECKHUX MPOIECCOB, OOpalieHus: ¢ 00beKkTaMu NpodecCHoHaIbHON
NeSITeTIbHOCTH, BBIITyCKa U pealn3aluu KOHKYpeHTHO criocoOHoi npoaykiuu (I1K-17).

3namo:

- TIPUHIUIBI COCTABJICHUS TEXHUYECKOW NOKYMEHTAruu (rpaukoB padOT, WHCTPYKIIHU,
TJIAaHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYyI0BaHKE) U IP.;

- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKH IIEJICH U CTpaTeruu OU3Heca;

- MPUHIMIBI TOATOTOBKU TOKYMEHTALWU AJI CO3/IaHUsl CUCTEMbl MEHEKMEHTa KauecTBa
PEIIPUITHS,

- METOJIbl U TEXHOJOTHH MPUHATHS U pealli3aliy YIPaBICHUECKUX PEIICHHI.

Ymemns:

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIHIO;

- TNPUHUMATH YIPaBICHYCCKUE PEIICHUS U OPTaHU30BBIBATH UX BHITIOIHEHUE;

- coOupath, 00pabaThIBaTh TEXHUYECKYIO HH(POPMAIIHIO;

- paboTaTh C yNpaBICHYECKOW TOKyMEHTAIlMeHd, MOJb30BaThCA 3aKOHAM, HOPMaMH U
IpaBUJIaMU aJIMUHUCTPATUBHOMN JESITEIbHOCTH;
pacnpenensTh 00sI3aHHOCTH U OTBETCTBEHHOCTB;
HCIOJIb30BaTh METO/Ibl MOTHBAIIMH [IEPCOHAIA;
KOHTPOJHMPOBATh U PETYIUPOBATH UCIIOJIHEHUE TUIAHOB.
Braoemy:
CIIOCOOHOCTBI0O B COCTaBE KOJUICGKTHBA HCIONHUTENCH YyJ4acTBOBATh B IPOCKTHBIX
paboTax Mo CO3/1aHuIO U MPOU3BOACTBY MaTepUaIOB COBPEMEHHOMN SHEPIeTUKH;

- HaBbIKaMU MPUMEHEHUS ONTUMAIBHBIX TOIXOA0B JJISI TUATHOCTHKHU M aHAJN3a PHIHKA;

- HWHCTpyMeHTaMHu 3()(PEKTUBHOTO YIIPaBICHHUS.

3. KpaTkoe conep:kanue JTHCHUIITHHBI

Moayab 1. OcHOBBI yIIpaBJIeHUSI KA4e€CTBOM HA NPeANPUATHR

1.1 Beeoenue. Ilpeomem, memoo u coodepiycanue Ooucyuniunvl. Teopus yrnpapiIcHUS:
ylpapiieHHe KaK MOTPEOHOCTh U Kak (akTop ycmexa AeATeIbHOCTH, CYIIHOCTh U COJAEp)KaHUe
YIIPABJIICHUsS, MECTO TEOPUU YIPABICHHUS KAadyeCTBOM B CHCTEME COBPEMEHHBIX 3HAHMWI,
cnenuduka ynpaBIeHYECKON AesTeIbHOCTH, COBPEMEHHBIE MPOOIeMbl YIPaBICHUS KauyeCTBOM.
3aKOHOMepHOCTI/I U TPUHOUIIBI YHOPABJICHUSA KauCCTBOM: CY6’[>CKTI/IBHI:IG )41 O6’beKTI/IBHBIe
(bakTopHI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpuamuu. Ouenka rghhexkmuenocmu
ynpagnenus Kauecmeom. Cuctema yrnpapieHHUs KaueCTBOM: IMOHSATHE CHUCTEMBI YIIpaBJICHHUS,
pacupeaciICHUC (IJYHKL[I/II/I, MIOJIHOMOYHU U OTBCTCTBCHHOCTH, NPHUHIHUIIBI MOCTPOCHUSA CUCTEM
yhnpapieHus: KadecTBOM. LleHTpanu3anuss u JAeleHTpalu3alus YIpaBiIeHUs, JeJerupoBaHUe
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MOJTHOMOYMI B TpoIeccax yrpaBieHUs KadecTBOM. OcHOBHbIE TOHATHS 3()PEeKTHBHOCTU
ynpaieHus kauecTBoM. [lokazaTenu 3¢ (HeKTUBHOCTH YIIpaBJIeHUs KaYe€CTBOM.

Moayab 2. OCHOBBI CHCTEMbI MEHEXKMEHTAa KauecTBa

2.1 llenu 6 cucmeme ynpaenenusn kadecmeom. llenum B ynpaBieHUH KayeCTBOM: POJIb
eI B OpraHU3alldd W OCYIIECTBICHUHU TPOIECCOB YIPABICHUS, KiIacCU(UKAIMS ENei,
MOCTPOEHHUE JiepeBa Iiejieii; coueTanne pasHooOpas3us nenerd u QyHKIuil MeHePKMEHTa; CUCTEMA
YIPaBIEHUS 110 MEJSM; CTPATETus U TaKTHKA YIpaBiieHUs KadyecTBOM. CyIIHOCTh, TPUHIIUIIBI U
MeToabl manupoBanus. [Ipouecc BbipaGoTku crTpareruu. MopMbl TEKyIIEro IMJIAHUPOBAHUS
VIOpaBJICHUS KauecTBOM. BHeapeHue pe3ynbTaToB HAay4YHO- TEXHUYECKUX U MPOEKTHO-
KOHCTPYKTOPCKHX Pa3pabOTOK B peasbHbIM CEKTOP SKOHOMMKH.

2.2 Texuonozusa pazpabomku u npunHamua ynpaeneHyeckux peutenuil. Pa3paboTka
VIOpPaBICHUYECKUX pPELICHWI: TOHATHE W Kilaccu(uKalus  YHOpaBICHUYECKHX pPELIeHH,
OCHOBOIIOJIATAIOIINE 3JIEMEHTHI JIEATEbHOCTH, YCJIOBUS M KPUTEPUU MPUHATUS PEIICHUH,
IpOLECC M MOJETH TMPHUHATHS YHPABIECHUYECKUX pEIIEeHUHN, pealu3anusi yIpaBIeHUYECKUX
peLeHui.

Mooyns 3. Ynpaenenue nepconaiom

2.3 Baacmwb 6 cucmeme ynpaenenusn. Jluoepcmeo u cmunv ynpaenenus. OTHOUICHUS
BJIACTU B CHUCTEME YIPaBJICHMsS: IOHATHE U TUIIOJIOTHS BJIACTHU; BJIACTh U aBTOPUTET MEHEKEPa;
npu3HaKkd, (aKTOpbl W MPOSBICHUS HEYNPABISEMOCTH; HMCTOYHUKH BJIACTH B YIPABICHUU
OpraHM3alyeil; mapTHEpCTBO B Mpolieccax MeHemKMeHTa. JIMaepcTBO M CTWIb YIpaBICHUS:
nporecchl  (OPMHUPOBAHHMS W OCHOBHBIE COCTABISIONIME JIHACPCTBA, (OpMalbHBIE U
HedopMasbHble (DAKTOPHI JIUAEPCTBA, MPOSBICHUE JIUAEPCTBA B CTUIIE YIPABICHUS, TCHICHIUS
Pa3BHUTHUSI CTUIIS YIIPABIICHUS.

2.4 MomueayuonHnvle 0cHo8bl ynpasieHua u KoH@aukmol. MoTuBaus AeATEIbHOCTH B
YIPaBJICHUHU: MOTHUBBI JIEATEIbHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIE MOHSITHS U
JIOTMKa Tpolecca MOTHBalUH, (QakTopsl (GopMHpOBaHHS MOTHUBOB Tpyla; HCIOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIMK MOTUBauuu. ['pynmnoBas TuHaMuKa U KOH(DIUKTHL: POJib TPYIIbI B MOBEICHUU U
NESTEIIbHOCTH YeTIOBeKa, ()OPMUPOBAHME TPYII, B3aMMOJCHCTBHS B TPYIIE U B OPTaHU3AIINM;
BO3HUKHOBEHHUE, TPOSBICHHE U PA3HOBUAHOCTH KOH(IMKTOB, BIMSHHE KOH(JIUKTOB Ha
YIIPaBJICHHE KAYECTBOM.

4. O0beM y4eOHOM JUCHUILINHBI

o B 3adeTHBIX B akanem.
Bun yueGHOM paboThI
eMHHIIAX gacax
O0mas Tpy10eMKOCTb IV CIIUNJIMHBI 2 72
B ToMm uncie Ha oOy4yeHue 2 72
AyIMTOpPHbIE 3aHATHS: 0,89 32
Jlexknnu 0,44 16
IIpakTyeckue 3aHATUA 0,44 16
JlaGopaTopHblie pabOThI - -
CamocrosiTesibHast padora: 1,11 40
Pacuerno-rpaduueckne paboT - -
ITonroToBKa K KOHTPOJIBHBIM paboTam 0,83 30
IToarororka K J1abopaTopHBIM paboTam - -
Jlpyrue Buabl CaMOCTOSITENIBHON 1€ATEIbHOCTH 0,28 10
ITonroroBka u caaya 3K3aMeHa - -
BuJ HTOroBOro KOHTPOJIS: 3auer
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. B 3auetHbIx B actp.
Bun yueGHOM paboThI
eAMHUIIAX yacax
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 54
B tom umnciie Ha 00y4ueHue 2 54
AyIMTOpHBIC 3AHATHS: 0,89 24,03
Jlexum 0,44 11,88
[IpakTrueckue 3aHATHS 0,44 11,88
JlaGopaTopHble pabOThI - -
CamocTosiTesibHast padora: 1,11 29,97
PacuerHo-rpaduueckue padboTb - -
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,83 22,41
[TonroroBka K 1a00paTOpHBIM paboTam - -
Jpyrue Buabpl caMOCTOSITEILHON IEATEIIbHOCTH 0,28 7,56
IloaroroBka u caada 3K3aMeHa - -
Buj MTOroBOro KOHTpoOJIs: 3ayer

JAucnunimnabl no Beioopy b1.B.JIB.5S
AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Texnosorus paguopapmanesruyeckux npenaparos» (b1.B./1B.5.01)

1. Heap qAucHUNIMHBI — [TOJIydyeHUE O6osiee ITyOOKHX TEOPETUUECKUX 3HaHUH B 00JacTH,
MOJly4YeHUs! W TpPUMEHEHHUs paauodapManeBTUYECKUX MpernapaToB B MEIUIMHCKUX U
OMoNornYeckux MLemsx; (OPMHUPOBAHHME Yy CTYACHTOB COBPEMEHHBIX 3HAHUM W TOHUMAaHHUS
TEXHOJOTMYECKHX IMPOLECCOB MPOU3BOACTBA PAJAMOAKTUBHBIX H30TONOB, a TakXke MX
HYKOHOMHUYECKOW I1€71€CO00pa3HOCTH; O3HAKOMUTH CTYACHTOB C OCHOBHBIMH OOJIACTSIMU
MPUMEHEHUS MCKYCCTBEHHBIX PaJUOHYKIHMJIOB, T/I€ sII€PHbIE TEXHOJOTHH 3a4acTyl0 HE UMEIOT
ATbTEPHATHUBEL.

2. B pe3yabrare wu3ydyeHusl [AUCHUIVIMHBI O00y4YawIIMiCA MO mporpamMme
CIeHHATUTETA T0JIKeH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTh ~ HCIOJIB30BAaTh ~ MAaTEMaTHYECKHE,  E€CTECTBCHHOHAyYHBIE U
MH)KEHEPHBIC 3HAHUS U PEUIeHUs 3a7ad cBOeH NMpodecCHOHAIBbHON JesITeNbHOCTH PELIeHUs
3amau cBoeit mpodeccrnonansuoi aestenpbHocTH (OITK-1);

- CHOCOOHOCTH MPO(ECCHOHATBFHO HCIIOIB30BaTh COBPEMEHHOE TEXHOJIOTMYECKOe U
aHaJTUTHUYECKOe O00O0pyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCICNOBaHUSA U
aHaJM3y MOJYYCHHBIX TIPH €ro npoBeaeHun pe3ynbTaToB (OI1K-2);

- CHOCOOHOCTh paboTaTh € HAYYHO-TEXHHUYECKOW M TATEHTHOM JHMTEpaTypod u
UCIIOJIb30BaTh IMOJIYYEHHYI0 HH(GOPMALMIO MPU OCYIIECTBIEHUU CBOEH mpodeccHoHaIbHON
nesitenbHoCcTH (OIIK-4).

—  CIHOCOOHOCTh OCYILECTBJISTH TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUH C
periaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

—  CHOCOOHOCTH aHAIM3UPOBATH TEXHOJIOTHYECKHI MPOIIECC, BBISBIATH €0 HEIOCTATKH
1 pa3pabaThiBaTh MEPONPUATHS 110 ero coBepiieHcTBoBaHMIO ([1K-3);

—  CIOCOOHOCTh NMPUHMMATh KOHKPETHOE TEXHHUYECKOE PEIICHHE C YYEeTOM OXpaHbl
TpyZa, paAMallMOHHON 6e30MacHOCTH U OXpaHbl okpyskatomien cpeasl (ITK-4);

—  CIOCOOHOCTh TPOBOJAUTH PAJIUOMETPUUYECKHE M TO3UMETPUUYECKHUE HU3MEPEHHS U
KOPPEKTHO 00pabaThiBaTh SKcniepuMeHTanbHbIe JaHHbIe ([TK-6);

—  CIOCOOHOCTH oO0ecredynTh Oe30macHoe MPOBEIEHHE PabOThl C MCIOJIb30BaHHEM
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PaIMOAaKTUBHBIX BEUIECTB B OTKPHITOM BUJE M OLICHUBATH MOJYyYaeMyIO 03y 3a CUET BHEUIHETO
u BHyTpeHHero oonyuenus (ITK-7);

— TOTOBHOCTh HCIIOJIb30BaTh JIEHCTBYIOIIME HOPMATHBHBIE IOKYMEHTHI B 00JIacTH
pamuanmoHHoOU u saepHoit 6e3omacHocTH (ITK-8);

— CIOCOOHOCTh K pa3paboTKe IIJIaHOB W MPOrpamMM  TPOBEICHHS HAay4HO-
HCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOMOB M CPEJICTB pemieHust HoBbIX 3a1a4 (I1K-9);

—  CIOCOOHOCTh CaMOCTOSITENIbHO BBINOJIHATH HCCIIEIOBAaHUS C HCIOJIb30BAaHHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHMS B 00JIACTH OOBEKTOB MPOQPECCHOHATBHON
NeSITeIbHOCTH, TPOBOAUTH KOPPEKTHYIO O0OpabOTKy pe3ylbTaToB M YCTaHaBJIMBATb
anekBatHocTh Mozeneit (ITK-10);

— CIIOCOOHOCTb MPEACTABIIATH PE3YNbTaThl HCCIEAOBaHHS B (OpPMax OTYETOB,
pedeparoB, MyOonUKAmMi W MYONUYHBIX OOCYXKACHUN, CIOCOOHOCTBHIO (OPMYITHUPOBATH
MPAKTUYECKUE PEKOMEHIAIMK TI0 HCIOJIb30BaHUIO PEe3yIbTaTOB HayuyHbIX uccienoBanuil (I1K-
12).

3namo:

— OCHOBHBIE TEXHOJIOTUH TOIYYEHHUS HCKYCCTBEHHBIX PAMOHYKIIHIOB;

— CBOWicTBa (s1€pHO-(PU3NYECKUE U XUMHUUYECKUE) CTPATETHUECKUX PATUOHYKIUAOB U
00J1aCTH IPUMEHEHUS] KOHKPETHBIX PAaJMOHYKIIHIOB;

— MPUHIMUI METOAAa pPaJAMOAKTUBHBIX WHIUKATOPOB, HM30TONHBIE CHEIUPUYECKHE U
HecTeMPUIECKHe HOCUTETH 1 00JIaCTH MX IPUMEHEHUS;

— MpEeUuMyLIeCTBa MPUMEHEHUS PaJMOHYKIUIOB B KOHKPETHBIX OOJIACTSIX HApPOIHOTO
XO3SICTBA;

— 0COOEHHOCTH MOBEACHUS PAAMOHYKIIHIOB B paCTBOpax OOJBIINX pa3BEeACHUI;

— 0COOEHHOCTH peaKIfii H30TOMHOT0 OOMEHa;

— OCHOBHBIE MOHATHSA ACPHON MEIUIMHBI;

— 0oOIIMe NPUHIUITBEI CUHTE3a paanopapMIIpenapaTos;

— 0oOIIMe NPUHIHUIIBI aHAIKM3a KayecTBa paarodapMIIpenaparoB.

Ymems:

— NPUMEHHUTH TMOJYYCHHbIC 3HAHUS M HABBIKM Ha TMPAKTHKE, NPUMEHSITh METOIbI
BBIYUCIUTEIFHOW MaTeMaTHKU M MaTEeMaTWYeCKOW CTATUCTHKHU JUISl PEIICHUs] KOHKPETHBIX
3ajady;

— UCHOJB30BaTh JeHcTByomue poccurickue "HopMbl paananmonHoit 6ezomacHocTH" U
Jpyrue HOpMaTHBHBIE IOKYMEHTHI B 00J1aCTH paJMallMOHHOM U SAepHOI 0€30MacHOCTH;

— MpeAoTBpallaTh aacopOIMI0 PaAUOHYKIUIOB HA MOBEPXHOCTH MOCYABI U (UIBTPOB,
NPUMEHSTh METOJ PaJUOaKTUBHBIX MHAUKATOPOB JUIsl PELICHUS 3a]a4 €CTeCTBEHHBIX HAayK U B
SIIEPHON MEAUIUHE;

— HMETh HaBBbIKU pabOThI C JIUTEPATypOn

— OILICHMBATh YPOBEHb PaIMalluOHHON OMAaCHOCTH

Braoemy:

— INpHUeMaMM JCUCTBUH B aBAPUMHBIX U UYPE3BBIYAMHBIX CUTYyalMsIX, OKAa3aHUs I[EPBOMI
MOMOIIY TIOCTPAAABIINM;

— COBPEMEHHBIMU METOJAMM IIOJIyY€HHUs, OOpaOOTKM M HWHTEPIpEeTalMd Hay4YHOU
UHpOpMaLny;

— Memooamu paciema HAKONIeHUs pAaoUOHYKIUOO8 8 npoyecce pabomuvl s0epHO20
peakrTopa, yCKOpPHUTEs, K30TOIHOTO I'eHePaTopa;

— MeToAaMu Oe30MacHOro MPOBEACHHUS PadOT ¢ PaJUOHYKIUAAMU B OTKPHITOM BHJEC B
nabopatopuu 3 Kiacca;

— OIBITOM OpPTraHW3aluu PadOT B COOTBETCTBUH C TOCYJApCTBEHHBIMH HOPMATHBHBIMU
nokymentamu (HPB-99-2009).
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3. Kparkoe comepxkanue 11 CHUNIHHBI

Beeoenue. Vctopuueckuii 3kckypc. OTKpBITHE PEHTTEHOBCKHX Jydyed W TPHUPOAHOU
pamuoakTuBHOCTU. [lepBble MpUMEHEHUsI MOHU3UPYIOIIKUX U3Ty4yeHU. MeTol paauoakTUBHBIX
UHAUKATOPOB.

Mooyns 1. Cnocodul nonyueHus UCKyCCmeeHHbIX paoUOHYKIUO08

1.1. OTKpBITHE UCKYCCTBEHHON PaIMOAKTUBHOCTH. SIIepHBIC PEaKIMK, CIIOCOOBI 3aIUCH.
Knaccudpukanus HMCKYCCTBEHHBIX PAJUOHYKIHIOB MO CIMOCO0y WX TONy4YeHus. SaepHo-
¢uznyeckue cBOMCTBA PalMOHYKIIU/IOB, TOJIYYEHHBIX B PE3yJIbTaTe SAIEPHBIX pEaKLUi.

1.2. [lonyyenue  paguOHYKIIUJIOB B YCKOPUTENIAX  3apsDKEHHBIX — YacTHII.
bombGapaupytonyie yacTUlbl A HOJYyYEHHUS] MEIULIUHCKUX PAaJUOHYKIUAOB. Y CKOPUTENN
3apsHKEHHBIX YaCTHULL: JIMHEHHBbIE U HuKInyeckue. CeueHus peaklnili Ha 3apsyKeHHbBIX YacTUIaX,
¢byHkus Bo30yxknaeHus. CrocoObl BBIBEACHHS MOTOKA 3apsDKEHHBIX YacTUIl HA BHEIIHIOHO
MUIICHb, TPUHIHUI «OOIUPKU». BBIXOA «TOJICTOI» MHIIEHH (BBIXOJ MO TOKY U BBIXOJA TpHU
HACBILICHUH ) eAUHUIIBI 13MepeHus. Kinaccupukauny MUKIOTPOHHBIX MUIIEHEH.

1.3. PeakTopHble  PAaJIMOHYKIUABI: OCKOJOYHBIE U  IMOJy4aeMble MO  pEaKIuu
paauanMoHHOro 3axBara. OOmas cxemMa UCCIEIOBATENbCKOIO SACPHOTO peakTopa IUis
HapaOOTKU PaaMOHYKIHI0B. OCKOJNOYHBIE PaJAMOHYKIHIBL, OOpa3ylomuecs Npu OO0JydeHUU
YpaHOBBIX MHIIICHEH. Pacu€T aOCONMOTHON W MOJIBHOW aKTUBHOCTH 33JIaHHOTO PAaJUOHYKIIH/A,
oOpa3yromierocst Mpu AeleHUU ypaHa-235 B 3aBUCHUMOCTH OT BpeMeHH. CrocoObl BBIACICHUS
PamIuOHYKJIMIOB W3 OOJy4eHHOW ypaHOBOW MHUIIEHHM Ha mnpumepe Mo-99. Peaknus
paaualMOHHOTO 3aXBaTa HEHUTPOHA, 3aBUCUMOCTb CEUEHHUs PEaKlUU OT SHEPIuH HEUTPOHOB.
Br160op mumenu. Pacuér aGComOTHON W MOJIBHOW aKTUBHOCTH PAJAMOHYKIIHIA, 00pa3yroIIerocs
IpU JEJIEHUU MO0 PEaKIUU pPaJUaAlMOHHOTO 3aXBaTa B 3aBUCMMOCTU OT BPEMEHH (B TOHKOM
mutenn). Meton Cuunapna-Yammepca.

1.4. U3oTonHple  reHepaTopbl. KuHeTHMKa  HakomjaeHWs, BpeMs  JIOCTH)KEHUS
MaKCHMaJbHOTO  HAKOIUICHWS, TIOJBMKHOE PpPaBHOBECHE, COOTHOIIEHHWE AaKTUBHOCTEU
MaTEpPUHCKOTO U JIOUEPHEro paguoHYyKIUI0B. [lapameTpsl «ujealibHOW» T€HEpaTOPHOU Maphl.
['enepatopsl xpomaTorpaduueckoro tuna. Pacuer HakoIUIeHHs B T€HEpaTope MPOAyKTa pacraja
JIOYEpHEro paguoHyKIuaa (XumMuueckoil nmpumecn). Boibop copbenra. Kpusbie smonpoBaHus.
Teneparop ~ Mo/”"™Tc: xpomarorpaduuecKiii, Cy6IMMAIMOHHBIH, SKCTPAKIIHOHHBIIA.

Mooyne 2. Honuzupyrowue uznyuenus u npumeneHue UCKyCCmMEeHHbIX pAOUOHYKIUO08

2.1. U3nydeHusi, BOZHUKAIONIME MPU PATUOAKTUBHOM pacnane. o-M3nmydenue, sHeprus
npober B BemecTBe o-4actul], 3¢dexr bparra, nuneilinas nepenava sHeprun. [IpoxoxaeHue
AIIGKTPOHOB Yepe3 BEIIECTBO dHEPTHUs mpoder B BemecTBe B-yacTuil. DPQPEeKThl B3aUMOACHCTBUS
Y-U3Iy4EeHUs ¢ BEUIECTBOM. JIMHEWHBIA M MacCOBBIA KOA(h(DHUIIMEHTHI TOTJIOMICHUS U3JIYICHHH B
BELIECTBE.

2.2. Meton paauoOaKTUBHBIX HWHIAUKATOPOB (MEUEHBIX aToMoB). OmnpeneneHus
MEXaHU3MOB IIPOTEKAHUS XHUMHUYECKUX peakiui. [IprumeHeHne B aHAIUMTUYECKOM XUMHH:
onpejiefieHue MpPOU3BENECHUNH pPacTBOPUMOCTH, KOA(P(GUIUMEHTOB HSKCTPAKIUU, JIETY4eCTH
MaJoJIEeTy4uX BelecTB. VICTOUHUKN HEUTPOHOB: SIIEPHBIE PEAKTOPbI, HEUTPOHHBIE T€HEPaTOPHI,
aMITyJIbHbI€ UCTOUYHHUKH. VX XapakTepucTuku.. HEUTpOHHO-aKTUBAILIMOHHBIN aHAIU3.

2.3. IlpuMeHeHnEe MCKYCCTBEHHBIX pAAMOHYKIWIOB M W3JIydeHHH. PaguanuoHHbIe
TexHoyioruu. Hepaspymaronuii KOHTPOJIb KadecTBa W3S (y-AehEeKTOCKONUs, MPUMEHEHHE
PalUOHYKINI0B 60C0, 137Cs, 192Ir, 155Eu, 17OTm, » Se, 144Ce). Nunukatopel ypoBHS H
TOJNIIMHOMEPBL.  PagnaliMOHHO-XMMUYECKass  TEXHOJIOTH:  MaTepuaibl  «C  MaMATbIO»,
ByJIKAaHM3AIUsl KayuyKy, MoJuMepuszauus u Jp. PaauoHyknuaHble HCTOYHUKM TeIUla U
ANEKTPOIHEPrun. HEMTpOHHO-aKTUBAIMOHHBIN aHAJIM3 B XUMUH U T'€0JIOTHH.

2.4. IlpumeHeHre UCKYCCTBEHHBIX PAJMOHYKIHAOB B siA€pHON MenunuHe. M3oTonmHas u
HEU30TOoMHass MeTka. Kiaccudukanus MEIUIUHCKUX PaguoOHYKIHIOB. SnepHo-(usnueckue
CBOMCTBa IMAarHOCTUYECKUX M TepareBTUUYECKUX paauoHyKIuaoB. [lonstue 06 onHopoTOHHON
OMHCCHOHHOM KoMmIbloTepHO ToMmorpaduu (ODPOKT) H  MO3UTPOHHOH 3IMHUCCHOHHOU
tomorpaduu (I19T). PannonyknuaHas MuteHHas TEparnmus.
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2.5. Xummnueckass  TexHojorus — panumodapmnpenapatoB. Kmaccudpukamus — POIL:
OpPraHOTPOIIHBIE W HWHAMKATOPHl mnepdy3un. DapmMakoKMHETHUKA. MeXaHM3Mbl HaKOIJICHHs
OpPTraHTPOIHBIX MIPENAPATOB.

2.6. Metonpl cuHTe3a paaunodapmmpenapatoB (M30TOMHBIA 00OMEH, XUMHUECKHI CUHTE3,
OmocuHTe3, ¢ TOMOIIbI0 HaOopoB). OcCHOBHBIE ATambl co3fgaHusi HOBoro P®Il u craguum
pytuHHoro mnpousBojcTBa POII. PacnpeneneHne mo BpeMEHM MPOILIECCOB TMOJHOTO IUKJIA
npousBogctea POII, mnorepu axktuBHOCTH. IloHATHE O PpPagUOXMMHUYECKOM  BBIXOJE.
bu¢yHkMoHaneHble XenaTupyromue areHTsl. [IpuHIUN npenBapuTenbHOTO BBEACHUS METKH.
Ocobennoctu cunTe3a npenapaTtoB 1 [19T. ABToOMaTH3MpOBaHHBIE MOy CUHTE3A.

2.7. Anamu3 panuodapmmpenaparoB: (U3UYECKUNA, XUMHUYECKHH W OWOJOTHYCCKHUHU.
Kpurepun  kauecTBa  MEUEHBIX  COEAUHEHMM:  paauoHykiauaHas  uyuctora  (PHY),
pangnoxumuueckas uyucrora (PXY), xumumueckas 4YHMCTOTa, CTEPHIBHOCTb, AlHUPOr€HHOCTH,
U30TOHNYHOCTh. MeTtobl ananu3za POII. Xpomarorpadus: razosas, *HIAKOCTHAS U IJIaHApPHAS
(bymaxxHast u ToHkocnonHas). LAL-tecr.

4. O0beM y4eOHOM JUCHUILINHBI

B yueGHoi paGoTs! B 3auetHBIX | B akamewm.
eAMHUIAX yacax
O01mas Tpya10eMKOCTb TUCUHUILIHHBI 3 108
AyIUTOpPHBbIE 3aAHATHS: 1,33 48
Jlexuun (Jlek) 0,45 16
[Ipaktuueckue 3ausarus (I113) 0,90 32
CamocrositeabHas padora (CP) 1,67 60
Pedepar 0,8 30
CaMocCTOsATEIbHOE U3YUYEHNE PA3AEIOB IUCLUILIMHbI 0,4 15
Jlpyrue BUIbI CAMOCTOSITEIIbHOM PabOThI 0,4 15
Bua konTpoJsi: Dx3amMeH 1,00 36

Bun yaeOHoO# paboTh BerI:;TLII{;X ]51’1:112:1}2.
O0mast Tpy10eMKOCTh JUCUMILIIMHBI 3 81
AyIMTOpHbIE 3aHATHS: 1,33 36
Jlexuunu (Jlek) 0,45 12
[Ipakruueckue 3anstus (113) 0,90 24
CamocrositesbHas padora (CP) 1,67 45
Pedepar 0,8 22
CaMocTOATEIbHOE N3YUEHHE Pa3esIOB JUCLUIIINHBI 0,4 11
Jlpyrue BUIbI CAMOCTOSITENIEHOU PabOTHI 0,4 11
Bua konTposs: Dk3ameH 1,00 27

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IIpuMeHeHMe PATHOHYKJIU/IOB B HayKe, TexHuke u Meauuuue» (b1.B.J1B.5.02)

1. Heab AUCUMIUVIMHBI — TOJy4YeHHWE Ooyiee TIyOOKMX TEOPETHUYECKUX 3HAHUU H
MPAKTUYCCKOI'0 OIbITa UCIIOJB30BAHUSA HWOHHU3UPYIOMICTO U3JIYUYCHHA B HAYYHBIX, MCIAUIIUHCKUX
U OMOJIOTHUYECKUX UENsIX; (OPMUPOBAHUE Y CTYIEHTOB COBPEMEHHBIX 3HAHWW M TOHUMaHUS
TCXHOJIOTUYCCKUX TPOHCCCOB IPOU3BOACTBA PAJUOAKTHUBHBIX H30TOIIOB, a TaKKC HUX
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HYKOHOMHYECKOW I1€71€CO00pa3HOCTH; O3HAKOMUTH CTYACHTOB C OCHOBHBIMH OOJIACTSIMU
MPUMEHEHUS MCKYCCTBEHHBIX PaJHUOHYKIMJIOB, T/I€ sII€PHbIE TEXHOJOTHH 3a4acTyl0 HE UMEIOT
QTbTEPHATUBBL, O3HAKOMUTH CTYACHTOB CO CBOWCTBAMH HWOHHU3UPYIOMIMX H3ITy4YeHUI;
O3HAaKOMHUTh  CTYIEHTOB C  SIACPHO-(QU3WYECKUMH  CBOHMCTBaMHM  'CTpaTerH4ecKux'
PaAMOHYKIIH]IOB.

2. B pe3yabrare uU3y4YeHHMsl [UCHUIUVIMHBI O0yYAWOIIMHCH MO MporpaMmme
CTIENMATUTETA JOJIAKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTh ~ WCTOJB30BaTh  MAaTEMAaTUYECKUE, ©CTECTBEHHOHAYYHBIE W
WHKEHEPHBIC 3HAHUS TSl pelieHus 3a1a4d cBoeit nmpodeccrnonansuoit aestenpHocTr (OITK-1);

- CHOCOOHOCTh MPOGECCHOHATFHO UCIIOIB30BATh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHaJTUTHUYECKOoe O00O0pyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIENOBaHUSA U
aHaJM3y MOJYYCHHBIX TIPH €ro npoBeaeHun pe3ynbTaToB (OI1K-2);

- CHOCOOHOCTh paboTaTh € HAYYHO-TEXHUYECKOM M MATEHTHOW IUTEepaTypoll u
UCIIOJIb30BaTh TMOJIYYCHHYI0 WH(GOPMAILMIO TPU OCYIIECTBICHUU CBOCH MpodecCHOHATBHON
nesitenbHOCTH (OITK-4).

- CIIOCOOHOCTh ~ AQHAJIM3MPOBATh TEXHOJOTUYECKUI MPOIECC, BBIABISATH  €T0
HEJIOCTAaTKU U pa3zpabdaThiBaTh MEPONPUATHS 10 ero coepuieHcTBoBaHMIO ([1K-3);

- CIIOCOOHOCTh NMPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHUE C YYETOM OXPaHbI
Tpy/a, paIuallMOHHON O€30TTaCHOCTH M OXpaHbl okpyxkatomien cpeasl (ITK-4);

- CHOCOOHOCTh MPOBOAUTH PAJAUOMETPHUECKUE U JTIO3UMETPUYECKUE M3MEPEHHS U
KOPPEKTHO 00pabaThiBaTh 3KcHiepuMeHTanbhblie qannble (I11K-6);

— CITOCOOHOCTBIO 00ECIEeYUTh O€30MacHOe MPOBEICHUE PAaO0OTHI C MUCIOJIb30BAHUEM
pPaZIMOaKTUBHBIX BEIIECTB B OTKPHITOM BHJIC M OIICHUBATH MOIYy4AEMYIO 103y 32 CUET BHEIIHETO
u BHyTpeHHero oonyuenus (ITK-7);

- TOTOBHOCTBIO HCIOJIb30BATh JEUCTBYIOIINE HOPMAaTUBHBIE JOKYMEHTHI B 00J1aCTH
panuanoHHou u aaepHoii 6e3onacHocTH (I1K-8);

- CIIOCOOHOCTh CaMOCTOSITEIBHO BBIMIOJIHATh MCCIEIOBAHUS C MCIIOIb30BAHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHMS B 00JIACTU OOBEKTOB MPOQPECCHOHATBHON
NESTEIIbHOCTH, TMPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yidbTaToB U  YCTaHABIIMBATH
anekBatHocTh Mozeneit (ITK-10);

- CIIOCOOHOCTh TPEJCTABISITh PE3YNbTAaThl HCCIEAOBaHUS B (opMax OTUYETOB,
pedeparoB, MyOoNUKANMKi W MYONUYHBIX OOCYXKACHUN, CIOCOOHOCTBHIO (OPMYyIHUPOBATH
MPAaKTUYECKHE PEKOMEHIAIMH TI0 HCIOJIb30BAaHUIO PEe3yIbTaTOB Hay4yHbIX uccienoBanuil (I1K-
12).

3namo:

— OCHOBHBIE TIOHSTHUS U TEPMUHBI,

— 3aKOH PaJMOAKTUBHOTO pacraaa

— BHJIBI PAAMOAKTUBHOTO paciajga, HOHU3UPYIONINE U3TYICHHS U UX SHEPTUS

— METOJI PaIMOAKTUBHBIX UHIUKATOPOB;

— METOJ U30TOMHOI0 pa30aBIEHUs;

— Ouosiornyeckoe JeiCTBIE HOHU3UPYIOIIUX U3ITYYCHUE;

— OCHOBHBIE TEXHOJIOTUHU TOJTYyYEHUS] UICKYCCTBEHHBIX PaJIMOHYKIIUIOB;

— CBOMCTBA (s1epHO-PU3NUECKHE U XUMUYECKUE) «CTPATErHUECKUX» PaINOHYKINIOB

— 00J1aCTH IPUMEHEHUS! KOHKPETHBIX PaJUOHYKIUIOB.

Ymems:

— TMPUMEHUTH MMOTYICHHBIC 3HAHUS ¥ HABBIKHU HA TIPAKTHKE;

— HCTOJIb30BaTh JAeHCTBYyIOImME poccuiickue "Hopmbl pamguanronHoi 0e3omacHOCTH" U
JIpyrie HOpMaTUBHbIE JOKYMEHTHI B 00JIACTH paJUallMOHHON U SJIepHOI 0€30MacHOCTH;

— UMETb HaBBIKM pabOThI ¢ HAYYHOM JUTEpaTypOi
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— OILIGHUBATh YPOBEHb PaJUAIIMOHHON OMACHOCTH

Bnaoems:

— HAY4YHOM U TEXHUYECKOU TEPMHUHOJIOTUEN

— HaBBIKAMHU pabOTHI C paIMOAKTUBHBIMHU IIpETapaTaMu;

— COBpPEMEHHBIMHM METO/IaMHU TOJIy4eHHs, OOpa0OTKM ¥ HWHTEpIpeTaluyd Hay4YHOU
UHpOpMaLny;

— METOAAMHU pacueTa HaKOIUICHHA PaJUOHYKIMIOB B Ipolecce padoThl sIEpHOrO
peaxkTopa, yCKOpUTEIIs, U30TOIHOIO 'eHEepaTopa;

— MeToAaMu Oe30MacHOro MPOBEACHHUS PabdOT ¢ PagUOHYKIUWAAMU B OTKPHITOM BHJE B
nabopatopuu 3 Kiacca;

— OIBITOM OpPTraHW3alu PadOT B COOTBETCTBUH C TOCYJApCTBEHHBIMH HOPMATHBHBIMU
nokymentamu (HPB-99-2009).

3. Kparkoe coaep:xaHue ¥ CUHUIIIMHBI

Monayas 1. Ilosryyenue u sigepHo-pu3nIecKUe CBOMCTBA HCKYCCTBEHHbBIX
PaAUOHYKJIUI0B

1.1. Bgeaenue. OTKpBITHE HCKYCCTBEHHOM pPaJMOAKTUBHOCTH. SmepHo-pusmveckue
CBOMCTBA UCKYCCTBEHHBIX PAJAUOHYKIUAOB, OTJIMSIUUSI OT CBOMCTB MPUPOIAHBIX PATUOHYKIHIOB.
[lepBble ciay4yar0o NPUMEHEHUS HMCKYCCTBEHHBIX PAJUOHYKIWJIOB B MEIUIMHE, UCTOpPUYECKas
crpaBka. [I[pon3BOJICTBO HCKYCCTBEHHBIX PAJUOHYKIUAOB B Poccuu u B Mupe.

1.2. PagnoaktuBHBIC H3aydeHus (o, B, y-uzmydenus, anekTpoHsl BK u oxe-371eKTpoHsI):
SHEPrusl, MPOHUKAIOIIAs CIIOCOOHOCTb.

1.3. UccnenoBatenbckue siaepHble peakTopbl. OCHOBHBIE OTJIMYUS OT DHEPrETHUECKUX
YCTaHOBOK. PeakTOopHblE pagUOHYKJIMJIBI: OCKOJOYHBIE W IIOJYyYEHHBIE [0 PEaKIHH
paZuanoHHOIO 3axBara HeHTpoHa. Pacuer oOnyueHHOWH «TOHKOI» MuIIeHH. SnepHO-
¢dbu3HYecKre CBOMCTBA PEaKTOPHBIX paanoHyKINa0B. Meton Crumnapaa-Yanmepca.

1.4. IlonydyeHne HUCKYCCTBEHHBIX PAJMOHYKIUIOB B YCKOPUTEISIX 3apsDKEHHBIX YACTHII.
BbIxon «TosicTON» MUIIEHU. XapaKTEpUCTUKH COBPEMHHBIX LIMKJIOTPOHOB ISl MPOU3BOJICTBA
MEIUIUHCKUX PATUOHYKIIU]IOB.

Monayasb 2. [lpuMmeHeHHe HCKYCCTBEHHbIX PAIHOHYKJIH/I0B

2.1. HckyccTBeHHBIE PAUOHYKIUABI B Kauy€CTBE MATEPUHCKUX B PaJTUOHYKIUIHBIX
reHeparopax. XapakTepUuCTKH W30TOMHBIX T€HEPATOPOB U CBOMCTBA JI0YEPHBIX PAAMOHYKIUIOB.
Pacuer paanoHyKIMIHOTO TeHEpaTopa.

2.2. Meron paauoakTHUBHBIX WHAUKATOPOB. Mcropusi otkpeiTus. I[IpumeHenue B
Owonoruu,  MEOWUIIMHE W  Hay4yHbIX  ucciegoBaHusx.  CHHTE3  OpraHOTPOITHBIX
paarodapmMIpenapaToB i paAuOHYKINUI0W JTUArHOCTKU U TEPaIyH.

2.3. Ilpumenenue y-usnydeHusd. [IpuHnun nelcTBus y—IyIWKU U y—HOXA ISl Ty4EBOU
Tepanuu. Hepaspymaronmii KOHTpOJIh KadecTBa W3AENUi (Y-Ie(EKTOCKOMHS, WHAHKATOPHI
YPOBHSI W TOJIIMHOMEpPHI). SnepHO-pu3MUecKre CBOWCTBA Yy-m3Nydareled M o0JacTh uX
IPUMEHEHUS (60Co, 137Cs, 192Ir, 155Eu, 17OTm, 75Se, 144Ce). Tm-170, xak aabTepHATHUBHBIN
WCTOYHHK Y-U3JTy4EHUsI PEHTT€HOBCKOTO CIEKTpa.

2.4. HeHTpOHHO-aKTHMBALIMOHHBIM aHaIW3, HWCTOYHUKU HEUTPOHOB. PanuarmoHHbIe
TEXHOJIOTHH. PanuannoHHO-XUMHUUYECKasi TEXHOJIOTH: MaTepHUalibl «C MaMsThIO», BYJIKAHU3ALIUS
Kay4dyKy, HoJuMmepusanus W JAp. PaguoHyKIWIHbIE HCTOYHUKH TEIIa WU DIIEKTPOIHEPIHH,
PUTOI'n B kocMOce U IPUMEHSAEMBIE B HUX PAJHUOHYKJIHIBI.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHBIX B
Bun yuebnoi paboThl eIUHULaX aKageM.
yacax
O0mas Tpya10eMKOCTb IU CIIUNJIMHBI 3 108
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AyIHMTOpHBIC 3AHATHS: 1,33 48
Jlexumnm (Jlek) 0,45 16
[Tpaxtuueckue 3ausatus (113) 0,90 32

CamocrositesbHas padora (CP) 1,67 60
Pedepar 0,8 30
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 04 15
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,4 15

Bun xouTposs: Dk3aMeH 1,00 36

Bun yaeOHO# paboThI BerI:;TLII{;X ]51’1:112:1}2.

O0mast Tpy10eMKOCTb JUCUMILIIMHBI 3 81

AyIMTOpHbIE 3aHATHS: 1,33 36
Jlexuunu (Jlek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,90 24

CamocrositesbHas padora (CP) 1,67 45
Pedepar 0,8 22
CaMocTOATEIbHOE N3YUEHHE Pa3esIOB JUCLUIIINHBI 0,4 11
Jlpyrue BUIbI CAMOCTOSITENIEHOU PabOTHI 0,4 11

Bua xonTposs: Dk3ameH 1,00 27

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«MoaeanpoBaHne XHMHKO-TE€XHOJIOTHYECKUX
NMPOLECCOB B TEXHOJIOTHM MAaTePUaJIOB coBpeMeHHoii dHepreTukn» (b1.B./1B.06.01)

1. Heap AMCHMNIMHBI: TIOTYYCHHE CTYICHTAMH-CICIUATHCTAMUA 3HAaHUA B 00JIaCTH
KOMIIBIOTEPHOTO MOJICJIMPOBAHUS XHUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMMbIOTEpHON Maremartuku, B yacTHOCTH MATLAB u VBA, a Takxke
npUOOpeTeHue MMM MPAKTUYECKUX HABBIKOB pa3pabOTKU JAaHHBIX KOMIIBIOTEPHBIX MOJENEH ¢
OJIHOBPEMEHHBIM pEIICHUEM 33/1a4 CTPYKTYPHOU U apaMeTpUIECKON HICHTU (DUKAIINH.

2. B pe3yabTraTre OCBOCHUSI JAUCUUIUVIMHBI OO0Y4YalIIMiCA MO NporpamMmme
CTIENHATUTETA JOJIAKEH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO MCHOJIb30BaTh METO/IbI MAaTEMaTUUECKOTO MOAECITUPOBAHUS OTAEIIbHBIX
CTaJuii W BCEr0 TEXHOJOTHYECKOTO IMpoIlecca, K MPOBEACHUIO TEOPETUYECKOrO aHaIW3a u
AKCTIEpUMEHTAIBHON TTpoBepke agekBaTHocTH Mojaenu (OI1K-3);

— NPOU3B00CMEEHHO-MEXHOIO2UYECKAS OeAMENbHOCb.!

— CIIOCOOHOCTBIO K  pelIeHHI0 Npo¢deCCHOHAJIbHBIX  MPOM3BOACTBEHHBIX  3ajad,
BKJIIOYAIOIIUX  pa3pabOTKy  HOPM  BBIpAa0OTKM U TEXHOJOTMYECKHX  HOPMATHBOB
pacxolOBaHUS CBHIPbS, MAaTEpPHAIOB U DHEPreTHYECKUX 3aTpar, COBEpIIICHCTBOBAHUE
KOHTpOJIA TexHosorundeckoro mnporecca (I11K-2);

— CIIOCOOHOCTBIO AHANU3UPOBATH  TEXHOJOTMYECKUW  TPOIECC,  BBISBIATH  €T0
HEJIOCTAaTKU U pa3zpaldaThiBaTh MEPONPUATHS 10 ero coepuieHcTBoBaHMO ([1K-3);

— CIIOCOOHOCTHIO MPUHHUMATh KOHKPETHOE TEXHHUYECKOE PEIICHHWE C YYETOM OXPaHBI
Tpy/a, paIuallMOHHON O€30TTaCHOCTH M OXpaHbl okpyxkatomien cpeasl (ITK-4);

— CIIOCOOHOCTBIO K aHAIM3y CHCTEM AaBTOMATH3AIlMH MPOU3BOJCTBA MU pa3pabOTKe
MEPONPUITHH 110 UX coBepiieHcTBoBaHuIO (I1K-5);

— HAYYHO-UCCIe008aMENbCKASL 0esMeNbHOCb!
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— CHocOOHOCTBIO K  pa3paboTKe TIJIaHOB U MPOTrPaMM  TPOBENEHHUS  HAaydyHO-
HCCJIEI0BATENIbCKUX pa3pabOTOK, BHIOOPY METOJOB U CpPeACTB pemieHus HOBbIX 3amad (ITK-
9);

— CHOCOOHOCTBIO CaMOCTOSATENBHO BBIMOJNHATh HCCIEAOBAHUS C MCIOJIb30BaHUEM
COBPEMEHHOM  ammapaTypsl M METOAOB  HCCIEIOBaHMA B  0o0jmacTh  OOBEKTOB
npoeCCHOHATLHON  JIeATENIbHOCTH, TPOBOAUTH KOPPEKTHYIO 00paboOTKy pe3yibTaToB U
yCTaHaBIUBAThH ajiekBaTHOCTH Mojeneit (ITK-10);

— TOTOBHOCTBIO HCIIONIB30BaTh METOJbl OLIEHKM pHCKa M pa3padarbiBaTb MeEphI II0
oOecrieyeHnI0  OE30MacCHOCTH  pa3pabaThIBa€MBIX HOBBIX  TEXHOJOTMHA  OOpalieHuss ¢
obbekTamu npodeccronansuoi aestenpHocTH (ITK-11);

— CHOCOOHOCTBIO TPENCTABIATh pE3yAbTaThl HCCIEAOBaHHS B (opMax OTYETOB,
pedepaToB, mnyOnukaumii M MyOJIMYHBIX  OOCYXIEHHH, CcrnocoOHOCTh (GOpMyTUpOBaTH
IPaKTUYECKHE PEKOMEHIALNHU 0 MCIOJIb30BaHUIO PE3yJIbTaTOB HayuHbIX uccienoBanuid (I1K-
12);

— NPOeKmHas 0esmenbHOCHb.

— CHOCOOHOCTBIO K NMPOBEJCHHUIO aHAJIN3a TEXHUUECKUX 3aJJaHUil Ha MPOEKTUPOBAHUE U
IPOEKTOB C YYETOM CYILECTBYIOUIETO MEXIYHApOJAHOTO U HALMOHAIBHOTO SAJEPHOTO
3akoHoxaarenbeTBa (I1K-18);

— CHOCOOHOCTBIO K IPOBEJCHHUIO NATEHTHBIX HCCIENIOBAaHMHA C LENbI0 OOecrnedeHus
NATEHTHOM YUCTOTHI HOBBIX NPOEKTHBIX pemenuit (I1IK-19);

— CHOCOOHOCTBIO K Pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX CXEM Ha OCHOBE PE3yJIbTaTOB
Hay4HO-uccienoBarenbckux pador (I1K-20);

— CHocOOHOCTBIO HMCHOJB30BATH CPEACTBA ABTOMATHU3ALMHU MPU MOJITOTOBKE MPOEKTHOU
nokymentanuu (I1K-21).

3namo:

— METOABl MOCTPOCHHS SMIIUPHUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) M (PUUKO-
XUMHUYECKHX (TEOPETHYECKHUX ) MOIETICH XMMUKO-TEXHOJIOTHYECKUX IPOLIECCOB;

— METOAbl UAECHTHU(HUKAIMM MAaTEeMAaTUYECKUX ONUCAHUN TEXHOJIOTMYECKUX IPOLIECCOB
Ha OCHOBE 3KCIEPHUMEHTAJIbHBIX 1aHHBIX;

— METOABl ONTUMH3AIMHM XUMHKO-TEXHOJOIMYECKHX MPOIECCOB C MNPUMEHEHHEM
AMIUPUUECKUX W/WIN PUIUKO-XUMUYECKHX MOEIEH.

Ymemy:

NPUMEHSATh W3BECTHBIE METO/Abl BBIYMCIUTENBHOW MaTeMAaTUKA M MaTeMaTH4eCKOH
CTAaTUCTHKM JUIs PELIEHHs KOHKPETHBIX 3a/ad pacdera, MOJAEIMPOBAHUSA, MICHTU(UKALUU U
ONTUMU3AIMU TIPU UCCIEIOBAHUHU, MPOCKTUPOBAHUH W YNPABICHUM MPOIECCAMH XUMHUYECKOU
TEXHOJIOTUM, a TaKKe YMETh MCIOJIb30BaTh B CBOCH IPAaKTUYECKOH MESITEIbHOCTH IS
JOCTIDKEHUS 3TUX 1eJIel U3BECTHBIC AKeThl MPUKIATHBIX IPOrPaMM.

Braoemy:

METOIaMHi MaTeMaTHYeCKOM CTAaTHUCTUKU Uil OOpaOOTKM pe3yibTaTOB AKTUBHBIX U
IIACCHBHBIX SKCIEPUMEHTOB, a TAK)KE METOJaMH BBIYMCIUTEIbHON MaTEMAaTUKU Ui pa3paboTKu
U pealM3alyy Ha KOMIBIOTEpax alrOpUTMOB MOJCINPOBAHUS, HICHTU()UKALUN U ONITUMH3AIMN
XMUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB.

3. Kparkoe comepxkanue 11 CHUNIIHHBI

3.1. OCHOBHBIE IPUHIUIBI KOMIIBIOTEPHOTO MOAEIMPOBAHUS XMMUKO-TEXHOJIOTHYECKUX
nporecco (XTII). Marematnueckue >MIUPHYECKUE U MaTeMaTHUYECKUE (PU3UKO-XMMUYECKHE
MOJEIM ¥ KOMIIBIOTEPHOE MOJEIMpOBaHUE. JleTepMMHUpOBaHHBIE M  BEPOSTHOCTHBIE
MaTeMaTHueckue mojenu. [lpuMeHenne MeTo0I0ruK CUCTEMHOTO aHaji3a JJIs PEeLIeHUs 3a1a4
MojenupoBaHus. [IpuMeHeHMe NpUHIMNA «YEPHOro  ALIMKa» INpPU  MaTeMaTHYECKOM
MOJICIIMPOBAaHUH. ABTOMATH3UPOBAaHHbIE CUCTEMBI MPHUKIAIHON nHopMaTuku. Mepapxudeckas
CTPYKTYpa XHMHYECKHX MPOU3BOJACTB M HX MaTemarudeckux wMojened. Ilpumenenue
KOMITBIOTEPHBIX MOJIeNed XMMHUYECKHX TPOILECCOB JUIl aHAJIW3a, ONTUMH3AIMM U CHHTE3a
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XUMHUKO-TEXHOJIOTHUECKUX CUCTEM. (OCHOBHBIE IMPUEMBI MAaTEMAaTHUYECKOTO MOJCIUPOBAHUSA:
SMITUPUYECKUHA, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKUH) U KOMOMHHUPOBAHHBIN (TEOPETHUCCKUH ).
ITocTpoeHue craTMUeCKUX U JUHAMHUYECKUX Mojeneil. Pemenue npsaMbix 3agad. IIpoekTHsii 1
MOBEPOYHBIN (OIEHOYHBIN) pacueT mporieccoB. Pemenue oOpaTHbix 3amad. [lapamerpudeckas u
CTPYKTypHasi HJICHTU(UKAIMS MATEeMATHYECKUX MoOJeNeil. YCTaHOBICHHE aJCKBAaTHOCTHU
MaremMaTuyeckux  mozenend. Crpareruss MNPOBEACHUS  PACUYETHBIX  MCCICIOBAHUN U
KOMITbIOTEPHOTO MOJIETTUPOBAHUS PEATIbHBIX MPOIECCOB.

3.2.IlocTpoeHne SMIUPUIECKUX MOJIEIICH:

—  @opMynIupoBKa 3a/1a4u anmpOKCUMALINH JTAHHBIX JUTSt ONUCaHUs
SKCIIEPUMEHTAJBHBIX 3aBUCUMOCTEH W TMOJIyY€HUS SMIIUPUUYECKUX MoJesen
npoiieccoB. Buppl kputepueB anmpokcumanuu. Kpurepuil MeTona HaMMEHBIINX
KBajapaToB. Pemienue 3amaun anmnpoKCUMAaIMM A HEIMHEWHBIX U JTMHEHHBIX IO
napamerpam Mojeneid. Marpuunas (GOpMyITHpPOBKA 3aladd  anpOKCHMAIIHH.
AHQIUTUYECKUT W QTOPUTMUYECKUH  TOAXOIbI Ui PEHIeHUus  3aJadd
anmpoKCUMAalMK JUIsl JIMHEWHBIX W JIMHEAPU30BAHHBIX MOJENel METOJ0M
HAaUMEHBIINX KBaJIPATOB;

— 3aKOH HOPMaJbHOTO pACHpeieNieHUs MJisi BEKTOPHBIX CIIyYallHbIX BEJIMYUHBI U
OMpeNeJIeHUe MX YHUCIOBBIX XapaKTePUCTHK. MaTemMaTHyecKoe OXUJaHUuE U
TUCTIEpCUsl ISl  BEKTOPHBIX  CIYYaWHBIX  BEIWYMH. [[MCIEpCHOHHBIN U
KOppeNALHOHHbIM  aHanu3. [loHATHS  aucriepcMd  BOCHPOU3BOAMMOCTH U
aJIecKBaTHOCTH, a Takke ocTaToyHoW aucrepcuu. OmpeneneHue BBIOOPOUHBIX
KO3(QQUIHMEHTOB KOpPpeSUN U KO3PPHUIMEHTa MHOXECTBEHHOW KOPPEISIIH.
CratucTHUecKuii TOAXO0J K ONPENCICHUI0 OMMOOK W  TMOTPEHIHOCTeH B
AKCIIEPUMEHTAJIbHBIX TOYKAX U3MEPEHUI;

— PpErpecCHOHHBIH W KOPPEISALUOHHBIM aHalu3 Il MOCTPOCHUS SMIIUPHUUECKUX
MOJIeJiell Ha OCHOBE JaHHBIX MAacCUBHOTrO HKcnepuMeHTta. [lonarus QyHkuuu
OTKJIMKA U (akTopoB. OCHOBHBIE JOMYIIECHHS PErPECCHOHHOTO U KOPPEISAILIMOHHOTO
aHanu3a. Kputepun npoBepKr OJTHOPOTHOCTH aucriepcuii. Beibop Buma ypaBHeHUI
perpeccun, a TaKxe ornpeneneHne Ko3GPUIueHToB perpeccu U UX 3HAYUMOCTH C
ucnonb3oBanueM kputepus CtbrogeHta. [Ipouenypa HUCKIIOYEHHS] HE3HAUMMBIX
ko3 dunrenToB perpeccuu. OnpeneneHue aekBaTHOCTH PErPECCHOHHBIX MOJIENIen
¢ moMonIbst0 Kputepusa duiepa;

— OCHOBHBIE TIOJOKEHUSI TEOPUH IUTAHUPOBAaHUS dSKcnepumeHToB (I): monHbIN
¢dakTopuslit sxkcnepument (I1P3) u oOpabotka ero pesymnbraToB. OnTUMAaIbHBIC
CBOMCTBa MAaTpHIbl IJAHUPOBAHUSA W CBOWMCTBO OPTOrOHAIBHOCTU. OmpeneneHue
K03 (HUIIMEHTOB MOJeNel, UX 3HAYMMOCTH W MPOBEPKA aJeKBATHOCTH YpaBHEHUS
perpeccun. CBOMCTBO poTaTa0eIbHOCTH MOJHOTO (DAKTOPHOTO AKCIIEPUMEHTA;

— OCHOBHBIE ITOJIOKEHHSI TEOPUH TTaHUPOBaHUs dKcniepuMeHToB (II): oproroHan bHbIHM
HeHTpaNbHbI Kommo3umuoHHb TuiaH (OLKII) sxcnepuMeHTOB U 00paboTKa ero
pe3ynbraTtoB. (OOecrieyeHHMe OPTOTOHANBHOCTH MATPHUIBl IUIAHUPOBAHUS U
OIpeJieJIeHUe BEIMYMHBI 3Be31HOTO Tuieua. OnpeneneHue Ko3hHUIUeHToB MO,
UX 3HAUYMMOCTH W OILIEHKa aJeKBaTHOCTU ypaBHEHHUs perpeccuu. PacueTtHoe
BBIYHCIIEHHE KOOPIANHAT TOYKU ONTUMYyMa (IKCTPEMYMA);

— ONTHUMH3ALHUA SKCIIEPUMEHTAJIbHBIX HCCIEA0BaHUIN C MPUMEHEeHHeM MeTona bokca-
Bunscona. OcHOBHblE MOAXOIbl K  ONTUMHU3ALMU  SKCIEPUMEHTAIBHBIX
HcCIeA0OBaHUM. DKCIEPUMEHTAIbHO-CTATUCTUYECKUM MeToa. CTpaTerus: ABUKEHUS
K ONTUMyMY IieneBor (QyHKIuU (PYHKIIUH OTKIWKA) TPAAUEHTHBIM METOIOM.
Kputepun DOCTHXEHHS «IIOYTH CTAIIMOHAPHOW 00NAcTU» M METOJABl YTOYHEHUS
MOJIOKEHU S ONTUMAJIbHOW TOUKH B (PAKTOPHOM MPOCTPAHCTBE.

[TocTpoenne HpU3NKO-XUMHUECKUX MOJIEIICH:
— JTambl MaTeMaTH4eckoro MojaenupoBaHus. dopMmynupoBKa TMIIOTE3, MOCTPOEHUE
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MaTeMaTHYECKOro OMHMCAaHUs, pa3paboTKa MOJEIUPYIOUIETr0 alropuT™Ma, MpoBEepKa
aJIeKBaTHOCTH MOJEIW U  UJEHTUPUKAUMsi MX [apaMeTpoB, pacyeTHbIE
uccaeA0BaHUs (BBIUUCIUTEIbHBIN SKCIIEPUMEHT);
COCTaBJICHHE CHUCTEM YpPaBHEHHUH MaTEeMAaTUYECKOTO OMNHCAHMUS MPOLECCOB U
pa3paboTka (BBIOOp) aNrOpUTMOB UX peHICHUs. BIOYHBIA MPUHIUI MOCTPOCHUS
CTPYKTYpPHBIX MaTeMaTHdeckux Mojeneil. OO0o00ileHHOe OnMcaHue JBHXKEHUS
MOTOKOB (a3 B ammapaTax C T[OMOIIBI0 THIPOJUHAMHUYECKHX MOJIEIIeH,
YUUTBHIBAIOIINX COCPEIOTOYEHHbIE W paCHpeeeHHble HCTOYHUKU BeEIecTBa M
sHepruu (TemnoThl). JIokanbHbIe HHTEHCUBHOCTH HCTOYHHKOB BEIIECTBA M TEIUIOTHI
B TIOTOKaX, COOTBETCTBYIOLIUE pPAa3IMUYHbIM (DU3UKO-XUMUYECKHX MPOIIECCaM.
OCHOBHBIE  THUIIBI ~ ypaBHEHUH  MaTEeMaTHYECKOTO  ONUCAHUS  XUMHUKO-
TEXHOJIOTUYECKHUX MPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE NU(PepeHInaNbHbIE U
g dhepeHIanbHbIe YPAaBHEHUS B YACTHBIX TPOU3BOTHBIX;
MaTeMaTHYeCKOe MOJICIUPOBAHUE CTAIIMOHAPHBIX M JUHAMHYECKHX PEKHUMOB
THIPABIMYECKUX MPOLECCOB B TPYOOINPOBOAHBIX CHUCTEMaX, TIJI00aJbHBIE U
JEKOMITO3UIIMOHHBIE METOJIbI PELICHUSI CUCTEM HEIMHEHHBIX YpaBHEHM, a Takke
SBHbIE M HESBHBbIE METOJbl YHCIEHHOTO pEHIeHUS CHUCTEM OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHUH. CocTaBieHHE YpaBHEHHN MaTeMaTHYeCKOTrO
ornucanus mnpouecca. Iloctpoenne WHGOPMALMOHHBIX MaTpPUIl MaTeMaTHUYECKUX
MoJieNielt Ui BBIOOpa O0ILEro alropuTMa peleHuss — MOJACUPYIOIIEro ajJropuTMa.
Peanuzamusi ~ anropuTMOB  peLIEHUS] — HEIUMHEHHBIX U OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHUH. OmnucaHue cranuoHapHbIX pexkumoB XTI ¢
MPUMEHEHUEM CHUCTEM JIMHEHHBIX M HEJIMHEWHBIX ypaBHEHMU. K TepalroHHbBIE
anroputMmsl peumieHus. lIpumeHeHue MeTomoB NpoCTBIX uTepanuuii U HprooToHa-
Padcona mia momyuenus pemenus. [IpoGnema cXxoauMocTH Mpolecca pelieHusl.
JIEKOMIIO3UITMOHHBIA METOJ PELICHHS CIIOKHBIX CUCTEM KOHEYHBIX YpPABHEHHIA.
[Toctpoenue MH-pOpMALIMOHHON MATPUILBI AJI1 BHIOOpAa ONTUMAIBHOIO aaropuTMa
pemienus 3amgaud. [ToHSATHE XKECTKOCTH cucTeM AuQdepeHInaIbHbIX YpaBHEHUN U
KPUTEPUU KECTKOCTU. SIBHBIC (OBICTPHIE) W HESABHBIC (MEIJICHHBIC) METOMIbI
pemenus. Metoabl mepBoro (Metox Jiinepa), BTOporo ( MoAU(UIIMPOBAHHBIC
MeToabl Ditsiepa) u yeTBepToro mopsiaka ( meton Pynre-Kyrra). Onenka Tounoctr
METOA0B — OIMOOK yceueHus. [lepexoanpie omuOKH M OMMOKKA OKPYIJICHUS MpU
YUCJICHHOM  HMHTErpupoBaHuU  auddepeHnuanbHbpIXx  ypaBHeHHH.  CrmocoObl
o0ecreyeHns: CXOIUMOCTH pelieHus 3afaud. [IpuMeHeHne HesSBHBIX METOJOB IS
pelIeHns KecTKUX cucteM auddepeHIranbHbIX ypaBHeHH. Onpenenenus Iiara
MHTETPUPOBAHUS UTEPALMOHHBIM MeToaoM. MeronoB Kpanka-Hukonbcona (meTon
Tpamnenumn);
MaTeMaTHYeCKOe  MOJEIMPOBAHME  CTAllMOHAPHBIX  PEXKHUMOB  IPOILIECCOB
TEIJIONEpelayd B IUIACTHHYATHIX U 3MECBUKOBBIX  TEIJIOOOMEHHHKAX.
MatemaTtuueckoe OINHCAaHHUE TMPOLECCOB C MPUMEHEHHEM MOJEeNed HJIeanbHOro
CMEUIeHHUsT M BBITECHEHHUS. BpiOOp M rpaduueckoe NpeACTaBICHUE AITOPUTMOB
pemienus. [IpuMeHeHne cTaHAAPTHBIX METOJOB BBIYUCIUTEILHOW MaTeMaTHKHU IS
pelieHus 3auay;
MaTeMaTHYeCKOe  MOJIETUPOBAHUE  CTAIlMOHAPHBIX  PEXKUMOB MIPOLIECCOB
TeIUIoNepeiadyl B IPSIMOTOYHBIX M MIPOTUBOTOYHBIX TPYOUATHIX TEMJIOOOMEHHUKOB,
pemienne 3agaun Komm u kpaeBol 3agaud OpPU HMHTETPUPOBAHHHM CHUCTEM
OOBIKHOBEHHBIX U] GepeHIINaNbHBIX YpaBHEHUNH. MareMaTuueckoe OIMHcaHue
IIPOLIECCOB C NMPUMEHEHUEM MOJIENEW HMIEaNbHOIO BBITECHEHMA. Pelienue 3agaun
Komm wu xpaeBoil 3amauu. IlpencraBieHue anropuTMOB BBIYMCICHHN B BHIE
WH(OPMAIIMOHHOW MATPHIIBl CUCTEMBI YPaBHEHHH MATEMAaTUYECKOTO OMHCAHUS U
0JI0K-cxeM pacdyeToB. Maremarnyeckoe omucanne XTIl ¢ mpuMeHEHHEM CHCTEM
OOBIKHOBEHHBIX  JH(QepeHInanbHbIX ypaBHeHUH. Omnucanue O0OOBEKTOB C
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pacrpe/iefiecHHbIMU B MPOCTPaHCTBE napameTpamu. DopMyIHpoBKa HayvadbHBIX U
KpaeBbIX YCJIOBUW 3adad penieHus. YuciaeHHbId anroput™m l-ro mnopsaka s
petenus 3anaun Komm. Metoj «mipucTpesikuy» sl pelieHust KpaeBoil 3a1auu;
MaTeMaTH4eCKOe MOJIEIMPOBAaHUE CTAIMOHAPHBIX PEKUMOB MPOLIECCOB B PEaKTOpax
¢ Memankod. OnucaHue MHKPOKMHETUYECKMX 3aKOHOMEPHOCTEH NPOTEKaHUS
MPOM3BOJBHBIX  CIOXKHBIX XMMHMYECKHX peakimuii B xuakod daze ans
MHOTOKOMIIOHEHTHBIX cucTeM. OIpeneneHue KIIOUEBbIX KOMIIOHEHTOB CIIOYKHBIX
XUMUYECKUX PEaKIHi C TMPUMEHEHHWEM METOJOB JIMHEHHOW anreOphl - PaHTOB
MaTpUl] CTEXMOMETPHUYECKHX  KO03(pPuuueHToB peakiuu. MaremaTHueckoe
OMHCAaHHE PEaKTOPHOIro TMporecca ¢ pyOamKoil Juisi MPOU3BOJBHOM CXEMBbI
MPOTEKAHUS XWMHUYECKON peakiuu. BpiOop anropurMoB pelieHus 3aiadu ¢
MpUMEHEHHEM MH(POPMAIIMOHHON MaTPHIIBI CUCTEMbl YPaBHEHUI MaTeMaTHUYECKOTO
OIMHMCAHUS U MPEACTABICHUS aJrOPUTMa PEIICHHUS C MTOMOIIBI0 OJIOK-CXEMBI pacuera
mporecca;

MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX pPEKUMOB IPOLIECCOB B
peakTtopax ¢ Melankoi. MaTemaTudeckas MOCTAHOBKA 3a/lauyd JJisi PEAKIUU C
MPOU3BOJIBHON cTexnoMeTpuueckon cxemon. dopmynupoBka 3amaun Komm —
3a/layd ¢ HaAYaJbHBIMU YCJIOBHSMHU. Pa3HOCTHOE mMpenCcTaBlieHHE CHUCTEMBI
OOBIKHOBEHHBIX U PepeHInaIbHBIX ypaBHeHHH. [locTpoenne nHPpOpMAIMOHHOMN
MaTpullbl JUIs BbBIOOpa anroputMa pemieHus. [paduyeckoe mpencTaBieHUe
aJIITOpUTMa pElIeHUsI B BUJIe OJIOK-CXEMBI pacuera;

MaTEeMaTHYeCKOe MOJCIMPOBAHUE CTAIMOHAPHBIX PEXKUMOB B  TPyOUATHIX
peakTopax ¢ MPSIMOTOYHBIM M MPOTUBOTOYHBIM JIBHIKEHHEM TETUIOHOCUTENIEH.
Matemaruueckass ~ NOCTaHOBKAa  3aJauyd s peakuud C  KOHKPETHOU
CTEXHOMETpUYECKOW cxemol. @opmynupoBka 3amaun Komm — 3amaum c
HaYyaJbHBIMHM YCJIOBUSIMH M KpaeBOHl 3aJauu — 3a7aud C KPaeBbIMHU YCIOBUSMHU.
PazHOoCcTHOE  mpencTaBieHHWE CHCTEM  OOBIKHOBEHHBIX  TU(QepeHIHaTbHBIX
ypaBHeHuii. IlocTtpoenne WHGOPMAIMOHHBIX MAaTpUIl JUisi BbIOOpa aJropuTMOB
pemenus. I'paduyeckoe mpeacTaBieHue alropUTMOB PELICHUS B BUAE OJOK-CXEMBI
pacuera;

MaTEMaTUYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX pPEKUMOB IPOLIECCOB B
TpyOYaThIX pEaKTOpax W YHUCIECHHBIC AITOPUTMBI JUCKPETH3AIMH JIs PEIICHUS
cucteM auddepeHIuanbHbBIX — ypaBHEHHUH € YacTHBIMH  IPOM3BOJHBIMU.
Maremarnueckass ~ MOCTaHOBKa  3aJayd i peakuMu C  KOHKPETHOU
CTEXHOMETpUUYECKON cxemoil. DopMyIupoBKa HaYaJIbHBIX U TPAHUYHBIX YCJIOBHUU.
JuddepeHnnanbabie YpaBHEHHS B YaCTHBIX MPOU3BOJIHBIX - SJUIMITHYECKOTO,
napaboJIMYecKoro U runepOooINIecKOro TUIOB. AJTOPUTMBI PEIICHUs YpaBHEHUN
napabonuyeckoro TUma. MareMaTudeckass MOJIeh XUMHUYECKOTO IMPEBPAILICHUS B
M30TEPMHUUYECKUX YCIOBHUSX JJi HECTAalMOHApHOIO TMpollecca B TPyOUdaThIX
anmaparax ¢ Yy4Y4eTOM MpPOJOJbHOrO TMEpEeMENIMBAaHUA U C NPUMEHEHUEM

OJTHOTIAPaMETPUYECKOU T dy3noHHON MOJEIH JUIS ONMCAaHUS
THIPOAMHAMUYECKON OOCTAaHOBKM B PEAKLIMOHHOM TOTOKE. AJTOPUTMBI pEILICHUs B
BUJE  CUCTEM  HEJIUMHEMHBIX  ypaBHEHUH, a  Takke  OOBIKHOBEHHBIX

i pepeHIMaIbHBIX YPaBHEHUI TIEPBOTO U BTOPOT'O MOPSIKOB;

MaTeMaTHYeCKOe  MOJCIUPOBAHHE  CTAI[MOHAPHBIX  PEKUMOB  IPOIECCOB
HeTPEPHIBHON MHOTOKOMIIOHEHTHOM peKTH(UKATII u abcopOmmu.
MareMaTHuecKkoe ONHMCaHUE Tpolecca MHOTOKOMIIOHEHTHOM peKTH(HKaluu B
TapeabuaTol KoJoHHe. MoaenupoBanue (Ha3oBOrOo paBHOBECHST W Ipolecca
Maccornepeayl Ha TapejakaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TEIJIOBBIX
0aaHCOB Ha Tapelikax NpHU MOJCIMPOBAHWU Tpollecca B PEKTUPUKAIMOHHON
KOJIOHHE. JIeKOMITO3MIIMOHHBIN AIrOPUTM pacueTa Impoluecca pPeKTU(UKAIUU B
KOJIOHHOM armapaTe. MaremMaTndeckoe ONMCaHWe MpoIecca MHOTOKOMITOHEHTHOM
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abcopouunun B HacaJl04HOMI KOJIOHHE. MonenupoBanue nporecca
MHOTOKOMIIOHEHTHOM Macconepeayu B CEKIUSIX HACaJI0YHON KOJOHHBI. AJITOPUTM
peleHus KpaeBoM 3a1a4u JUIsl MOAETHPOBAHUS Mpoliecca abcopOIMK B HACATOUHOM
KOJIOHHE.

OCHOBBI ONITUMHU3ALUH XUMHKO-TEXHOJIOTHYECKHUX IIPOLIECCOB:

— PpelleHWe 3aJad ONTHMH3ALUUU C TEPMOJWHAMHYECKHUMH, TEXHOJIOTMYECKUMHU,
SKOHOMUYECKUMH, TEXHHUKO-DKOHOMHUYECKUMU M HKOJIOTUYECKUMH KPUTEPUSIMU
ontuManbHOCTH. OnTUMaBbHBIE pecypcocOeperaromme XTII. Bwibop kputepuen
ONTUMANBHOCTH  (1eneBbIX (yHKIMIA). DOpMyIUpPOBKa MHOTOKPUTEPHAIBHON
3amaun ontuMu3anud. OCoOOCHHOCTH pelIeHUs ONTUMHU3aMOHHbBIX 3a1ad XTI mpu
HaJUYUU HECKOJIbKUX KPUTEPUEB ONTUMAIBLHOCTH, OBPAXXHOM XapakTepe LIeJIeBOU
(GYHKIMH ¥ HATMYUW OTpaHUYeHu# 1-ro u 2-1o pona;

— QITOPUTMBI OJHOMEPHOM M MHOTOMEPHOM OonTUMHU3ALUU. MeToabl CKaHUpPOBAHUS,
JOKANU3alMi HKCTPEMyMa, 30JI0TOro ceueHuss W uucen @dubonaunm B ciyyae
OJTHOMEPHON ONTUMM3alMK. MeToabl MHOTOMEPHON ONTUMM3ALMU HYJIEBOTO,
IIEPBOTO M BTOPOTro NOpsAAKoB. CUMIUIEKCHBIE, CIyYailHble M IPaJUEHTHBIE METObI
MHOTOMEpHOH onTuMu3anuu. Meroa mrpadHbIX GyHKITHH.

3akJoueHue:

— TMpUMEHEHHE KOoMMbIOTepHbIX Mojened XTIl mpu mpoeKTUPOBAHMM XUMHUYECKUX
npousBoAcTB — B CAIIP. 3agaun cucteM aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUS
(CAIIP) u CTPYKTypa cUCTEM KOMIIBIOTEPHOT'O IIPOCKTUPOBAHUS.
Nudopmanmonnoe n maremarudeckoe obecrieuenne CAIIP. ABromaTtnu3upoBaHHOE
IIPOCKTUPOBAHUE C IPUMEHEHUEM KOMIIBIOTEPHBIX Monenen XTII;

— npuMeHeHne KomnbloTepHbIX Mozeneil XTIl npu ynpaBieHMH TEXHOJIOTHYECKUMU
npoueccamun — B ACYTIL. Kommnbioreprnoe monenupoBanue XTII B pexume
peanbHOro BpeMeHu. CHcTeMbl IPSAMOTo MU(POBOTro (KOMIBIOTEPHOTO) YIIPaBICHHS
TEXHOJIOTUYECKUMH TpoueccamMu. (OcoOEHHOCTH peanu3aluud KOMIBbIOTEPHBIX
Mozenerd XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIIPABICHUSA TEXHOJIOIMYECKUMU
nporneccamu (ACYTII).

4. O0beM y4eOHOM JUCHUIINHBI

KomuuectBo | Bcero uacos B
3aYETHBIX cemecTpe
e1H.
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3 108
B ToMm uncie Ha 00yueHue 3 108
AyIMTOpPHBIE 3aHATHS: 1,33 48
Jlexnn 0,89 32
IIpakTHueckue 3aHATHS - -
JlabopaTopabie pabOThI 0,44 16
CamocrosiTesbHasi padoTa 1,66 60
PacuerHo-rpaduueckue paboTs - -
Jlpyrue BUJbI CAMOCTOSITEIEHOM PabOTHI 1,67 60
Buag wurtoroBoro KoHTpPoJsi 3HaHME (3a4€éT C - -
OLIEHKOI1)
KonuuectBo | Bcero yacos B
3aYETHBIX ceMectpe
eMH.
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O01mas Tpya10eMKOCTh TUCHUIIHHBI 3 81
B ToMm uncre Ha 00ydueHue 3 81
AyIUTOpPHBbIE 3aAHATHS: 1,33 35,91
Jlexmun 0,89 24,03
[IpakTyeckue 3aHsATUA - -
JlaGopaTopHbie pabOTHI 0,44 11,88
CamocrosiTesibHas padora 1,66 44,82
PacuetHo-rpaduueckue paboTs - -
Jlpyrue BUJbI CAMOCTOSITENIEHOM PabOTHI 1,67 44,82
Bua uToroBoro KOHTpOJIst 3HaHUM (3a4eT ¢ OLEHKOM) - -

AHHOTaNUA padoyeil NPOrpaMmMbl AUCHUNIHHBI
«YnpaBjieHHe Ka4eCTBOM H OCHOBBI TeXHHMYecKoro peryauposanus» (b1.B./1B.06.02)

1. leab AMCHMIUVIMHBI — TIONyYE€HUE CHCTEMBI 3HAHUI 00 YIpaBlIEHUH KAa4eCTBOM Ha
OPEINPUATHIX B CUCTEME HAI[MOHAJIBHOW SKOHOMUKH, BKJIIOYAs METOJOJOTUYECKHE OCHOBHI U
3aKOHOMEPHOCTH YIPABICHUS KAueCTBOM B YCJIOBHUSX PBIHOYHON SKOHOMHKH W BHEIPECHHE
pPEe3yNbTaTOB HAyYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKHX pa3paboTOK B pealibHBIM
CEKTOP SKOHOMUKH.

2. B pe3yabrare uU3yYeHUH JUCUMILIMHBI O0y4YalIMiicslT MO MNporpamMmme
CTIENMATUTETA JOJIAKEH:

0b1a0ams CIETYIONTUMA KOMIICTCHITUSIMU:

— CIOCOOHOCThIO K  PEHICHHI0  TNPOQPECCHOHANBHBIX  MPOU3BOACTBEHHBIX  3ajad,
BKJIIOYAIOLIUX pa3pabOTKy HOPM BBIPAOOTKM U TEXHOJOTMYECKMX HOPMAaTHUBOB
pacxolOBaHUS CBIPhS, MaTepUaIOB M HHEPTrEeTHUECKHUX 3aTpaT, COBEPIICHCTBOBAHUE
KOHTPOJIA TexHosorundeckoro mnporecca (I11K-2);

— CIMOCOOHOCTBIO AHATM3UPOBATH TEXHOJIOTUYECKUH MPOIIECC, BBIABISATH €r0 HEJOCTATKH U
pa3pabaTheiBaTh MEpONPUATHSI 110 ero coBepiieHcTBoBaHuO (I1K-3);

—  CIMOCOOHOCTHIO MPHUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C YIETOM OXpaHbl TPY/a,
paauanmoHHON 06€30MacHOCTH U OXpaHbl OKpysxaroreit cpensl (I1K-4);

— CIOCOOHOCThIO K aHAIM3y CHCTEM aBTOMATH3allMMd TIPOM3BOACTBA M pa3paboTke
MEpPOTIPUATHIA 10 UX coBepieHcTBOBaHuIO (I1K-5);

— CmocoOHOCThIO K  pa3paboTke TMJIaHOB H  MPOTpamMM  TIPOBEACHHUS  HAYYHO-
HCCJIEIOBATENIbCKUX pa3pabOTOK, BHIOOPY METOJOB W CPEACTB PEUICHHsS HOBBIX 3a/1ay
(IIK-9);

— CIOCOOHOCTBIO  CaMOCTOSITENIbHO — BBINIOJHATH ~ UCCIIEJOBAHMS C  HUCIOJIb30BaHUEM
COBPEMEHHOH ammaparypbl ¥ METOJOB UCCIEIOBaHWs B o0jacTh OOBEKTOB
poeCCHOHAIBHON JIESITEIBHOCTH, TPOBOJIUTH KOPPEKTHYI0O 00pabOTKYy pe3yinbTaTOB U
yCTaHaBIUBATh aJiekBaTHOCTH Mojeneit (I1IK-10);

— TOTOBHOCTBHIO HCHOJB30BaTh METOAbl OLEHKH pHCKa M pa3pabaTbiBaTh MeEphI 10
obecrieueHnI0 0€30MaCHOCTH pa3padaThIBAEMBIX HOBBIX TEXHOJOTHHA OOpameHus ¢
obbekTamu npodeccronansuoi aestenpHocTH (ITK-11);

— CIOCOOHOCTBIO MPECTABIATH PE3yIbTaThl HCCIEI0BaHUsS B (hOpMaxX OTYETOB, peepaTos,
myOuKaIuMii ¥ MyOJUIHBIX 00CYKIEHUH, CIIOCOOHOCTHIO (hOPMYITUPOBATH MPAKTUIECKUE
PEKOMEHIALIMHU 10 UCIIOJIB30BAHUIO PE3YJIbTATOB Hay4HbIX uccaenoBanuil (11K-12);

— CIOCOOHOCTBIO K MPOBEJCHHUIO aHaIM3a TEXHUYECKUX 3a/laHuil Ha NMPOEKTHPOBAHUE U
IPOEKTOB C YYETOM CYIIECTBYIOIIETO MEXIYHAPOJHOTO M HALMOHAJIBHOTO SJIEPHOTO
3akoHonarenscTBa (I1K-18);

— CHOCOOHOCTBIO K IPOBEACHHUIO MATEHTHBIX WCCIEIOBAaHUN C LENbl0 OOecreYeHus
MAaTEHTHON YMCTOTHI HOBBIX MPOEKTHBIX pemenuid (ITK-19);
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— CHoCcOOHOCTBIO K pa3pabOTKe HOBBIX TEXHOJOTHUECKHUX CXEM Ha OCHOBE pPE3yJIbTaTOB
Hay4HO-HuccienoBarenbckux pador (I1K-20);
— CHOCOOHOCTBIO HCIIONIB30BaTh CPEACTBA ABTOMATH3AIMM TNPH IOJATOTOBKE IMPOEKTHOU
nokymenTanuu (ITK-21).
3nams:
- TPUHIUIBI COCTABJICHUSI TEXHUYECKOW JOKyMeHTanuu (TpadukoB pabOT, MHCTPYKIIUH,
IUIaHOB, CMET, 3asBOK Ha MaTepHalbl U 000pyI0BaHHE) U JIp.;
- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKHU L€ U CTpaTeruu Ou3Heca;
-  TPUHIMITBI TOATOTOBKU JTOKYMEHTALUU JJIsI CO3/IaHUsI CUCTEMBl MEHEKMEHTA KauecTBa
PEIPUITHS;
- METOJIbl U TEXHOJOTHH MPUHATHUS U PEAIU3alUU YIIPABICHUSCKUX PEIICHHI.
Ymems:
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTALHUIO;
- [PUHUMAThH YIpPaBIECHUYECKUE PEIICHUS U OPraHU30BbIBATh UX BHITIOJHEHHE;
- cobupatb, 00pabaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaThb C YyNpaBJICHUYECKONW TOKyMEHTAllMeHd, MOJIb30BAaThCAd 3aKOHaM, HOPMaMH U
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITEITLHOCTH;
pacnpenensTb 00s13aHHOCTH U OTBETCTBEHHOCTD;
UCIIOJIb30BaTh METO/IbI MOTHUBALIMH TIEPCOHATIA;
KOHTPOJIMPOBATh U PETYIIUPOBATH UCIIOJIHEHUE TUIAHOB.
Braoemy:
CIIOCOOHOCTBIO B COCTaBE KOJUIEKTHBA HCIOJHUTENEH Yy4acTBOBATb B TPOEKTHBIX
paboTax 1Mo Co3JaHMIO U MPOU3BOJCTBY MaTEPHUAIOB COBPEMEHHOM SHEPTeTUKH;
- HaBbIKaMU NPHUMEHEHUS ONTUMAJIbHBIX MOIXOA0B Ui TUATHOCTHKHU U aHAJIN3a PbIHKA;
- UMHCTpYMEHTaMH 3(pPEeKTUBHOTO YIpPaBICHUS.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

Moayasb 1. OcHOBBI yHIpaBJ/ieHHs] KA4eCTBOM Ha NP eANPUSITUA

1.1 Beeoenue. Ilpeomem, memoo u codeprcanue oucyunaunsl. Teopus yrnpaBICHUS:
yIpaBlieHHe KaK MOTPEOHOCTh M Kak (aKTOp ycrexa AeATeIbHOCTH, CYIIHOCTh U COJACpIKaHUE
YIPABJICHUS, MECTO TEOPUM VYIPABICHHUS KadyeCTBOM B CHCTEME COBPEMEHHBIX 3HAHMI,
crenuduKa ynpaBIeHICCKON AeSTEILHOCTH, COBPEMEHHBIE MPOOIEMBbl YIIPaBICHUS KauyeCTBOM.
3aKOHOMEPHOCTH M NPUHLHUIIBI YIPABICHUS KAaueCTBOM: CYOBEKTHBHBIE U OOBEKTHBHBIC
baxTophl.

1.2 Cucmema ynpaenenus xauecmeom Ha npeonpuamuu. Ouenka r¢pghexmuenocmu
ynpagnenus Kauecmgom. Cuctema ynpapiIeHHUs KaueCTBOM: IOHATHE CUCTEMBI YIIpaBJICHHUS,
pacnpenenenne (QyHKIHH, MOJTHOMOYMUNA M OTBETCTBEHHOCTH, MPUHIMUIBI MOCTPOCHHUS CUCTEM
yrOpaBieHus: KauecTBOM. LleHTpanuzanuss U AeleHTpalu3alus YIpaBlICHUs, AEIECrHpOBAHUE
MOJTHOMOYMII B Tpoleccax yrpaBieHUs KadecTBOM. OCHOBHbIE NOHATUA 3()PeKTUBHOCTU
yrpaBieHus kauecTBoM. [lokazatenu 3¢(HEeKTUBHOCTH YIIPABJICHUS KAYE€CTBOM.

MoayJb 2. OCHOBBI CHCTEMbI MEHEIKMEHTA KadecTBa

2.1 lenu 6 cucmeme ynpaenenus kavecmeom. llenn B ynpaBleHUU KayeCTBOM: pOJIb
HeNMM B OpraHu3allid W OCYIIECTBICHMHU IPOIIECCOB YIpaBJICHUS, KiIaccuUKaIMs LeNei,
MIOCTPOCHME JiepeBa LeJieil; coueTaHne pa3sHooOpa3us Lenel u GyHKIUH MEHEPKMEHTa; CUCTEMa
YIPABJIECHUS MO LEISAM; CTPATErus U TaKTUKA YIpaBieHUs KauecTBOM. CylIHOCTb, IPUHLUIIBI U
MeTObl TiaHupoBanus. [Iporecc BbipaGoTku cTparerun. MOpMBI TEKYIIETO IUIAHUPOBAHUS
YIOpPaBJICHUS KAadyeCTBOM. DBHeapeHune pe3ynpTaToB Hay4yHO- TEXHUYECKUX W IPOEKTHO-
KOHCTPYKTOPCKHX Pa3padOTOK B PeallbHbIN CEKTOP SKOHOMHKH.

2.2 Texnonozcusa paspabomku u npuHamus ynpaeneHueckux peuwienuil. Pa3zpaborka
VIPaBICHUYECKUX PEIICHUH: TMOHATHE W KiIaccu(UKAIUs  YIPaBIECHYECKHX  PEIICHHH,
OCHOBOIIOJIATAIOIINE DJIEMEHThI JIEATEIbHOCTH, YCJIOBUS M KPUTEPUHM NPUHATUS PEIICHH,
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OpOIECC W MOJETH MPHUHSATHS YIPABICHUYCCKUX PEIICHUH, pealn3amnus YIpaBICHISCKIX
[S11(S1%178

Mooyne 3. Ynpaenenue nepconanom

2.3 Bnacmwv ¢ cucmeme ynpasnenus. Jluoepcmeo u cmunv ynpaenenusn. OTHOIICHUS
BJIACTU B CUCTEME YIIPABJICHHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEDKEPa;
npu3HaKy, (akTopbl W MPOSBICHUS HEYNPaBISEMOCTH; HMCTOUYHHUKHM BJIACTH B YIPABJICHUU
OpraHM3aIell; MapTHEPCTBO B MpoIeccax MEeHeMKMeHTa. JIMAepcTBO M CTWIb YIpPaBICHUS:
npoueccsl  (OpPMHUPOBaHMS U OCHOBHBIE COCTABISAIOIIME JIHAEPCTBa, (opMalbHble U
HedopMasbHbIe (aKTOPHI JIUJEPCTBA, MPOSBICHUE JIUAEPCTBA B CTUIIC YIPABICHUS, TCHICHIUS
Pa3BUTHUSI CTUIIS YIIPABIICHUS.

2.4 Momueayuonnsle 0cHo8vl ynpasienus u KoHgaukmel. MoTUBaLMS JEATETLHOCTH B
yIpaBJICHUH: MOTUBBI JIEATEILHOCTH YEJIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIE MOHATHS U
JIOTUKA Tpolecca MOTHUBAIUH, (GakTopsl (GOopMHpOBaHHS MOTHUBOB TPY[a; HCIOIB30BaHUE
MOTHBALIUM B NPAKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIMH;, COBPEMEHHBIE
KOHIIENIMK MOTHBaNuu. ['pynmoBas TuHAMUKa U KOH(DIUKTHL: POJb TPYIIbLI B MOBEACHUU U
JEeSTeIbHOCTH 4eJioBeKa, (OpMUPOBAHME TPYII, B3aUMOJCIHCTBHS B TPyNIEe U B OPraHU3AINU;
BO3HUKHOBEHHE, TNPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIMSHHE KOH(JIUKTOB Ha
yIpaBjeHHE KaueCTBOM.

B 3auetHbIx B
Bun yuebnol paboThl eIUHULaX aKageM.
qacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 3 108
AyIMTOpHbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,45 16
[Ipakruueckue 3anstus (113) 0,90 32
CamocrositesbHas padora (CP) 1,67 60
Pedepar 0,8 30
CaMocTOATEIbHOE N3YUEHHE Pa3esIOB JUCLUIIINHBI 0,4 15
Jlpyrue BUIbI CAMOCTOSITENIEHOU PabOTHI 0,4 15
Bua xonTpossi: Dx3ameH 1,00 36
Bun yuebHOM paboTh Be;il:;?;x ]?1:((::;3

O0mas Tpya10eMKOCTb U CIIUNIJIMHBI 3 81
AyIHMTOpHBIC 3AHATHS: 1,33 36
Jlexumnm (Jlek) 0,45 12
[Tpaxtuueckue 3ausatus (113) 0,90 24
CamocrositeabHas padora (CP) 1,67 45
Pegepar 0,8 22
CaMOCTOSITENTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 0,4 11
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,4 11
Bun xoHTposs: Dk3aMeH 1,00 27

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
“MartepuajioBeJleHUE B TEXHOJIOTuM coBpeMeHHoi 3HepreTuku ~ (b1.B./1B.07.01)
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1.Heau 1MCUMIUIHHBI:

-puoOpeTeHne CTYyACHTaMH 3HAHMW O CTPOEHHMM M CBOMCTBaX COBPEMEHHBIX
MPOMBIIUICHHBIX MaTepHalioB, B YAaCTHOCTH, MaTepUaNIOB, MCIOJIb3yeMbIX B COBPEMEHHOMU
SHEPreTHKE U TEXHOJIOTUAX TEIIIOHOCUTENEH;

- O3HAaKOMJIEHHME C TEXHOJIOTMSMM  IPOM3BOJCTBA MATEpPHANIOB, MCIIOJIb3YyEMBIX, B
YaCTHOCTH, B COBPEMEHHOM 5SHEPreTHUKE W TEXHOJOTUAX TEIJIOHOCUTENEH;

-molydeHrue MHpopManuu O (U3NYECKONH CYIIHOCTH SBICHUH, MPOUCXOMAIIMX B
MaTepuanax, UCIOJIb3yeMbIX, B YaCTHOCTH, B COBPEMEHHOM  OJHEPreTHKE W TEXHOJOTHAX
TEIJIOHOCUTEIIEH, MPU UX IKCIUTyaTaLNH;

- HM3y4yeHHe CHocOoOOB OIEHKHM M MPOTHO3UPOBAHMS  OKCIUTyaTallMOHHBIX  CBOWCTB
COBPEMEHHBIX MAaTE€pHaJIOB, MCIOJIb3YEMBIX, B YaCTHOCTH, B COBPEMEHHOM JSHEPreTHKE U
TEXHOJIOTHSX TEIJIOHOCHUTEIEH;

-YCTaHOBJICHUE 3aBUCUMOCTH MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU COBPEMEHHBIX
MaTepHaJIOB, HCIOJIb3YEMBIX, B YACTHOCTH, B COBPEMEHHOW DJHEPreTUKE MU TEXHOJOTHSIX
TEIUIOHOCUTEIICH.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMIiCsT MO MNporpamMmme
CIeNNAIUTETA JOJIKEeH:

0b1a0amsb CIETYIONTUMA KOMIICTCHITUSIMU:

-CIIOCOOHOCTBIO ~ OCYIIECTBJIATH TEXHOJOTHUYECKUH TMPOLECC B COOTBETCTBUU C
PErIaMEHTOM M MCHOJIB30BaTh TEXHUUYECKHE CPEICTBA JJI M3MEPEHHS OCHOBHBIX IapaMEeTPOB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB cbIpbs U npoaykuuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHMYECKOE pPEIICHUE C YYETOM OXpaHbl TPyAa,
paaraMoOHHOM 0€30MacHOCTH U OXpaHbl Okpyxkarorie cpensl ([TK-4).

3nams:

- OCHOBHBIE KJIacChl (PYHKIIMOHAJIbHBIX MaTepUasoB, MPUMEHSIEMBIX JJIs MPOU3BOJICTBA
000pyOBaHUSI M KOHCTPYKLUUH B COBPEMEHHOM SHEPreTHKE U TEXHOJIOTHAX TEINIOHOCHTENCH ;

- COCTaB U CTPYKTYpY GYHKLIMOHAIBLHBIX MAaTEPUajIOB, MPUMEHSIEMBIX JJIsl IPOU3BOJICTBA
000pyIOBaHUSI U KOHCTPYKLUUH B COBPEMEHHOM SHEPreTUKE U TEXHOJOTUIX TEIIOHOCHUTEIICH;

- cBoHCTBa (DYHKUIHMOHAJIBHBIX MAaTepHAaJIOB, MPUMEHAEMBIX JUISI TPOU3BOJCTBA
000pyOBaHUSI U KOHCTPYKIMH B COBPEMEHHOW SHEPTeTUKE M TEXHOJOTHUSX TEIUIOHOCHUTENCH, U
METO/Bl HX OIpPEACIICHNUS;

- mnpunAtyio B Poccuiickoit denepanuu MapKupoBKY (DYHKIIMOHAIBHBIX MaTEpUAIOB,
MPUMEHSIEMbIX UIsI IPOU3BOJCTBA 000PYIOBaHMUSI M KOHCTPYKLMHA B COBPEMEHHOM SHEpreTuke
¥ TEXHOJIOTUSIX TEIUIOHOCUTENEH ;

- KOppEJSILUI0 MEXAY  CTPYKTYpOH, CBOMCTBAMHM M YCJIOBHSMHU JKCILTyaTalluu

(GYHKIIMOHATBHBIX MAaTEPHANIOB,  MPUMEHSEMBIX JJIs TPOU3BOJCTBA OOOPYIOBaHUS U
KOHCTPYKIIMA B COBPEMEHHOM HEPreTUKE U TEXHOJOTUSIX TETUIOHOCHTEICH;

Ymemns:

- PperyianpoBaTh CBOMCTBa  (PYHKIIMOHAJIBHBIX MaTepUAOB, MPUMEHSIEMbIX IS

MPOU3BOJICTBA 000OPY/NOBaHUS ¥ KOHCTPYKIIMH B COBPEMEHHOW YHEPreTUKE M TEXHOJIOTHSIX
TEINIOHOCHUTEIICH;

- moabupaTh KOHCTPYKIIMOHHBIE MAaTEpHaibl C BBICOKHMMH 3KCIUTyaTallMOHHBIMU
XapaKTepUCTUKAMU 7S 33JJaHHBIX YCIIOBHH SKCILTyaTalluu;

- OTIPEJIeNIATh OCHOBHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MAaTEPUAIOB, MPUMEHSEMBIX s
MIPOU3BOJICTBA O0OPYIOBAaHUS U KOHCTPYKLHUH B COBPEMEHHOW SHEPreTHKE M TEXHOJIOTHSIX
TEIIIIOHOCUTEIICH;

- IPOTHO3UPOBATH Pa0OTOCIIOCOOHOCTh  (DYHKITMOHAIBHBIX MAaTEPUAIOB, MPUMEHSIEMBIX
JUISE TIPOM3BOJICTBA OOOpPYAOBaHWS U KOHCTPYKIIUH B COBPEMEHHOW  JHEPreTHKEe U
TEXHOJIOTHSIX TEIIOHOCUTENEH;

Braoemy:
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- METOJaMH OIpE/IeTICHHsI CBOMCTB (DYHKIIMOHATHHBIX MATepUaIOB, MPUMEHIEMBIX IS
MIPOU3BOJICTBA O0OPYIOBAaHUSI U KOHCTPYKLIHUH B COBPEMEHHOW SHEPreTHKE M TEeXHOIOTHSIX
TEIIIIOHOCHUTEIICH;

- TEXHOJOTUsIMHU cOopa U 00pabOTKM JaHHBIX JUISl MPUHATHS KOHKPETHBIX TEXHUYECKUX
pemieHnid TpU  pa3pabOTKe TEXHOJOTHYECKHX TIPOIECCOB  C TOYKH 3pPEHUS TEXHUKO-
SKOHOMUYECKON 3D (PEKTUBHOCTH.

3. Kparkoe comepxanue Q1 CHUNIHHBI

MartepuanoBeneHue Kak Hayka: LEIM, 3aJadyd W 3HaYeHHe AUCHUIUIMHBL OOmue
TpeOOBaHUS, MPEABSABIAEMbIE K MaTepruaiaM B 3aBUCUMOCTH OT YCIIOBHM HCIOJIb30BAaHUS WU
sKcrutyatauuu. PasButhe Hayku o Marepuanax. Poib pycCKMX ydeHBIX B Pa3BUTHM HayKH.
Joctuxennst B 00JaCTH CO37aHMsI HOBBIX MaTepUANIOB, UX MPUMEHEHUs. 3HAYCHUE MATepUAJIOB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MPOILIECCOB M 0OECTIeYeHUH UX OE30MacCHOCTH.

OCHOBHbBIE TOHSTUSI O CTPOEHUHU, CTPYKType M CBOMCTBAaX MarepuanoB. MeTomabl
W3Y4YEHUs CTPYKTYPBI U CBOMCTB MaTEPHUAIIOB.

Crpoenne marepuanoB. OCHOBHBIE THIBI KPUCTAJUIMYECKHX peleTok. Kimaccudukarus
KPUCTAJUIOB 10 THUIAM CBA3U. AHHU3OTPOINHS CBOMCTB KpuUCTaLIOB. CTpoeHHE peaTbHbIX
KpUCTAIIOB. JIe(heKThl peaTbHBIX KPUCTAIIOB M MX BJIMSHUE HA CBOMCTBA METAIJIOB U CILIABOB.
CgrorictBa aucinokauuid. Kpucrammmzamus MetammoB W ciiaBoB. CaMONpou3BOJIbHAS
Kpuctaymm3anusi.  HecamompousBoibHash — KpucTaum3alus.  AMOpdHBIE  MaTepualbl.
Hanomatepuanbl. AIOTpONMYECKHE NPEBpAICHHUs] MeTauioB. CTpyKTypa HEMETAJNIMYECKHX
MarepuanoB. CTpoeHue MOJIUMEPOB, CTEKIIA, KEPAMUKHU.

CgoiicTBa MarepuaioB. [Tokazarenu cBoiicTB. Knaccudukamms cBoiicTB. MexaHnueckue,
buznyeckne, XUMHUYECKUE, IKCIUTYyaTallMOHHBIE M TEXHOJOTHYECKHE CBOMCTBA MAaTEpPHAIIOB.
[loka3aTenn MEXaHMYECKUX CBOWCTB, OINpENEIseMble NPHU CTATHYECKUX MCIBITAHUAX Ha
pacTspkeHne u m3ruO. MeTonasl  ompeieNieHus TBEpAOCTH MarepuanoB. [lokasarenw
MEXaHUYECKHUX CBOMCTB, ONPEAEISEMBIEC IPU AUHAMUYECKUX U [IUKINYECKUX UCTIBITAHUSIX.

DU3BHKO-XUMHYECKIE OCHOBBI MAaTEPHAIOBEICHUS.

OcHOBBI TeopuH CIUIaBOB. /[narpaMmbl COCTOSIHUS CIUIABOB. TE€PMHUHBI U ONPEACICHUS.
Jlnarpammbl — «COCTaB-CBOKWCTBO». Pa30BbIi COCTAB CILUIABOB. 3aBUCUMOCTh MEXy CBOMCTBAMHU
CILJIABOB M TUIIOM JuarpaMmbl coctosinus. [Tpasuno H.C. Kypnakosa.

Merannnueckue MaTepUabl.

2Kenes3o u criaBbl Ha ero ocHOBE. CTajlv M UYT'YHBI.

Kenezoyrneponucteie craBbl. CTPYKTypbl CIUIaBOB Kelie30-yriaepon. Jluarpammbl
COCTOSTHUS Kese30-IieMeHTUT. KoMIoHeHThI, (a3bl U CTPYKTYpHBIE COCTaBISIOLIUE CTalleld U
OeTBIX YyT'YHOB.

OcHOBBI KOppO3UH METAILIOB. [IpUHINIIBI 1 METOIBI 3aIUTHI OT KOPPO3HH.

OcHoBHBIE TPUYHMHBI KOppo3uu MeTawioB. Ilokazatenmu kopposun. Krmaccuduxarms
KOPPO3UOHHBIX MPOLIECCOB. XUMUYECKasi Koppo3us. ['azoBast koppo3us. Kopposus B KUIKOCTIX
— HE3JIEKTPOJIUTAX. DIIEKTpOXUMUYECcKass Koppo3us. KuHeTrnka 3JeKTpOXUMUYECKON KOPPO3UH.
Koppo3ust MeTanioB B yCIOBHSIX TEXHOJIOIMYECKUX CPEJl XUMUYECKUX MPOU3BOJICTB.

[IpyHUMNBIL U METONBI 3aIIUTHI OT KOppo3uu. KoppO3MOHHOCTONKHE METaNTMYECKUe
Marepuanbl. MeToasl 3allUThl MAllMH M annapaToB XMMHUYECKHUX MPOU3BOJACTB OT KOPPO3HH.
HNHruburopsl Koppo3un. DIEKTPOXUMHUYECKAs 3aIIUTa. 3aITUTHBIE TTOKPBITHS.

OCoOCHHOCTH CTPOEHHWs, CBOWCTBA PE3MHOBBIX MarepuajaoB. Pe3mHbl 00ImIETO
HA3HAYCHUSI, CTICIIUATBHBIE PE3UHBI M 00JIACTH MX PUMEHEHHUSI.

Jlakokpacounsie Matepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, aku, rpyHTOBKa,
HInaTJIeBKa.
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Kepamuueckue wmartepuanbl. KOHCTpyKIIMOHHAsi, MHCTPYMEHTaJIbHAasi M TEXHUYECKas
kepamuka. Heopranuueckoe crekio. Kiaccuduxamus crexkosn mo Ha3Hau€HUI0O M 0o0dacTu
npumenenus. Cutamisl. ['pagur. AcGect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

Cma3zouHble Macia, INIACTUYECKUE CMA3KH, TBEPAbIE CMa304Hble MaTeprasibl. CMa304HO-
OXJIQXAIOUTUE )KUIKOCTH.

HpeBecHbie MaTepuabl.

Komnosunmonnsie marepuansl (KM). OOmas XapakTepuUCTHKAa KOMIIO3UIIHOHHBIX
marepuasioB.  [ucnepcHo-ynpouenneie KM, cnoucteie KM,  BomokHucteie  KM.
Komnosunmonnsle MaTepuanbl Ha MeTauIMuecko U HeMerauimuecko ocHoBe. CAII
(crieyeHHbIE  AMIOMUHUEBBIE MoOpolKku). Kepamuueckne KOMIIO3WIIMOHHBIE MAaTEpUalIbl.
I'uOpuaHbIe KOMIO3UIIMOHHBIC MATEPUATBL.

Bnusnue oOnyueHHss Ha CTPYKTYpY, MEXaHMYECKHE CBOMCTBA U KOPPO3HOHHYIO
CTOMKOCTh MaTepHUaJioB. PaiuallnOHHOCTONMKUE CTAI U CILIABBI.

DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MAaTEpUAJIOB /I KOHKPETHBIX IICJICH.

OKOJIOTUYECKHUE ACIIEKTHl MaTEpUAIIOBECHMSI U 3aIUTHl METANIOB OT KOPPO3UH.

4. O0beM yueOHO# JUCUUIIJIMHBI

B 3aueTHEIX B akanem.
Bunsl yueOHoli paboTh eAMHMIIAX yacax
O01mas Tpy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexmum (JIek) 0,9 32
[Ipaktuueckue 3ausarus (I113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHnrtakTHast camocTosTenbHas pabora 11 0,2
CaMOCTOSITETbHOE U3YUYEHUE DPA3IENIOB JTUCIUILUIMHBI ’ 39,8
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3a4er
B 3auetHbIx B actp.
Bunbr yue6HOM paboThl eIUHALAX qacax
O0mas Tpy10eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY IIAHY 3 81
AyJAUTOpPHBbIE 3AHATHS: 1,3 36
Jlexuun (Jlek) 0,9 24
[Tpaktuueckue 3ausarus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHnrtakTHast camocTosTenbHas pabora 11 0,15
CaMOCTOSITEIbHOE U3YYEHHUE PA3/AETIO0B TUCIUIUIMHBI ’ 29,85
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4er

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI

“KOHCTPYKIIHOHHBIE MATEPHAJIbI B TEXHOJOTHH COBPEMEHHOM IHEPIreTHKH

(b1.B./1B.07.02)

1.Heau 1M CUMIUIAHBI:

-puoOpeTeHne CTYIEHTAaMH 3HAHUH O CTPOEHHM M CBOWCTBAX KOHCTPYKIIMOHHBIX
MaTepUasoB, B YAaCTHOCTH, MAaTEpUAJOB, HCIOJb3YEMBIX B COBPEMEHHOMN DHEPreTUKE U
TEXHOJIOTHSIX TETNIOHOCHUTEIIEH;

- O3HAKOMJIEHHE C TE€XHOJOTMSMH IPOU3BOJACTBA METANIMYECKMX M HEMETAIIINYECKUX
MaTepHaJIOB, UCIOJIb3YEMBIX, B YaCTHOCTH, B COBPEMEHHOM  OJHEPreTHUKE M TEXHOJOTHSX
TEIIIIOHOCHUTEIICH;
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- W3YYEHHUE CIOCOOOB OLIEHKM W TPOTHO3MPOBAHUS  OKCIUIyaTallUOHHBIX  CBOWCTB
COBPEMEHHBIX MAaTepHaJIOB, HCIOJb3yeMbIX, B YaCTHOCTH, B COBPEMEHHON SHEpreTHKe U
TEXHOJIOTHSX TEIUIOHOCHUTENIEH;

-YCTaHOBJIEHUE 3aBUCUMOCTH MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMH COBPEMEHHBIX
MaTepuaoB, HCIOIb3YEeMBbIX, B YaCTHOCTH, B COBPEMECHHON DHEPreTHKE M TEXHOJOTHSIX
TEMJIOHOCHUTEIIEH.

2. B pe3yabrare wu3yYeHUsl AUCHHUILUIMHBI O0y4YawIuiicd N0 mporpamme
CIeNNATUTETA JOJIAKEeH:

001a0amb CIETYIOMUMU KOMIIETCHITHSIMHU:

-CIIOCOOHOCTBIO ~ OCYIIECTBJISITh TEXHOJIOTMYECKUH TMpolecc B COOTBETCTBUU C
pEerfiaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JII M3MEPEHHsI OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB chIpbs B nmpoaykuu (I1K-1)

-CIIOCOOHOCTh MPUHUMATh KOHKPETHOE TEXHHUECKOE PELICHHE C YUeTOM OXpPaHbl TPYy.a,
paauanmoHHOM 06€30MacHOCTH U OXpaHbl OKkpyxatomiei cpenbl (I1K-4).

3Hamo:

- COCTaB U CTPYKTYpY GYHKIMOHAIBHBIX MAaTEPUaJIOB, MPUMEHSIEMBIX JJIs IPOU3BOJICTBA
000pyIOBaHUSI U KOHCTPYKLUH B COBPEMEHHOMH SHEPreTUKE U TEXHOJOTUIX TEIIOHOCHUTEIICH;

- cBoHcCTBa (DYHKUIHMOHAJIBHBIX MAaTEpHAJIOB, MPUMEHSIEMBIX 711 TPOU3BOJCTBA
000pyJOBaHUSI U KOHCTPYKIMH B COBPEMEHHOW SHEPreTUKE M TEXHOJOTHUSX TEIUIOHOCHUTENCH, U
METOJIbl X ONPEICIICHUS;

- mnpunAtyio B Poccuiickoit denepanuu MapKupoBKY (DYHKIIMOHAIBHBIX MaTEpUANOB,
MPUMEHSIEMbIX UISI IPOU3BOJCTBA 000PYIOBaHMSI M KOHCTPYKLMH B COBPEMEHHOI SHEpreTuke
Y TEXHOJIOTHSIX TEIUIOHOCUTENEH ;

- KOppeJSIIMIO MEXAY  CTPYKTYpO#, CBOWCTBAaMH U YCIOBUSIMU OSKCILTyaTalldd

(GYHKIIMOHATBLHBIX MaTepHaJIOB, MPUMEHSAEMBIX 11 TIPOU3BOJACTBA OOOPYJAOBAHUS u
KOHCTPYKIIUHA B COBPEMEHHOMN YHEPreTUKE U TEXHOJIOTUSAX TETIOHOCHUTEIICH;
Ymems:

- moabupaTh KOHCTPYKIIMOHHBIE MAaTepHaibl C BBICOKHMMH 3KCIUTyaTallHOHHBIMU
XapaKTepUCTUKAMU 7S 33JJaHHBIX YCIIOBHM SKCILTyaTalluu;

- OTIPEJIeNIATh OCHOBHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MAaTEPUAIOB, MPUMEHSEMBIX IS
MIPOU3BOJICTBA O0OPYIOBAaHUSI U KOHCTPYKLHUH B COBPEMEHHOW SHEPreTHKE M TEXHOIOTHSIX
TEIIIIOHOCUTEIICH;

- IPOTHO3UPOBATH PabOTOCIIOCOOHOCTh  (DYHKITMOHAIBHBIX MAaTEPUAIOB, MPUMEHSIEMBIX
JUIs TIPOM3BOACTBAa O0OpYNOBaHMS UM KOHCTPYKIHMH B COBPEMEHHOM  JHEPreTHKEe U
TEXHOJIOTHSIX TEIIOHOCUTENIEH;

Braoemy:

- METOJaMHM OIpe/eeHHs] CBOMCTB (PYHKIIMOHATIbHBIX MATepUasIoB, MNPUMEHIEMBIX AJIs
IPOM3BOJICTBA O0OPY/ZOBAaHUS M KOHCTPYKIIMM B COBPEMEHHOH 3SHEPreTHKE W TEXHOJOTHSIX
TEINIOHOCHUTEIICH;

- TEXHOJOTHSAMHU cOopa u 00pabOTKM [aHHBIX JUIS MPUHSATHS KOHKPETHBIX TEXHUYECKHUX
pemieHUid TpuU  pa3pabOTKe TEXHOJOTMYECKHX IIPOLECCOB  C TOYKH 3pPEHUs TEXHUKO-
HKOHOMHUYECKON APPEKTUBHOCTH.

3. KpaTkoe coaep:xaHue IUCUMIIHHBI

Krnaccudukanus KOHCTPYKITMOHHBIX MaTeprasioB. OCHOBHBIC MaTEPHAIIbI, TPUMCHSICMBIE
JUISI IPOU3BOJICTBA OOOPYAOBAaHUS M KOHCTPYKIIMM B COBPEMEHHOI 3HEPTeTUKE U TEXHOJIOTUIX
TEIUIOHOCUTEIICH.

KoHcTpyKiinoHHbIE METAJITMUECKHE MaTepUalbl.

YrnepoaucTeie u ierupoBaHHbie ctanu. Knaccudukamms craneid, onpeaenacHue MOHITHS
KadyectBa cranud  (TpeOoBaHMsI K  KadecTBY). BrusHue yriepoma U MOCTOSHHBIX
(TEeXHONOTUYECKNX) TpHUMEcel Ha KayecTBO CTaJd, METOJbl YIIYYIIECHUS KayecTBa CTajH
(moBbIILIEHWE €€ KOHCTPYKLUHMOHHOW MPOYHOCTH). BiusHHE Jerupyrommx 3J1€MEHTOB Ha
cBoOiicTBa cTanu. JluarpamMMbl COCTOSIHMSI JKE€JE30-JEeTUpyolui 31eMeHT. KoHcTpyKunoHHbIE
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ctanu. MHCTpyMeHTanbHbIe cTanu. Kiaccupukanus yriaepoauCThIX U JISTHPOBAHHBIX CTaJICH.
MapkupoBka cTajleil M0 XHUMHUYECKOMY cOcCTaBy. KOHCTpYKIIMOHHBIE CTajdd M CIUIABBI.
HNuctpymenTanbHble CcTaid U CIulaBbl. UyryHbl U TBepjble cruiaBbl. CBONMCTBA M Ha3HAUYCHUE
yyryHa. [Ipouecc rpadputuzamun. UyryHsl cepble, Oenble, KOBKHE, BBICOKOIPOUYHBIE, HX
CBOICTBa, 00JIaCTh MPUMEHEHHSI, MAPKUPOBKA.

Teopust U TpakTUKa TEPMUYECKOW W XHMHKO-TEPMUUYECKOW OOpabOTKHM METALIOB M
criaBoB. [lpupona, MexaHuW3M U YCJIOBHS MPOTEKAHUs CTPYKTYPHBIX IMPEBpAIICHUI B CTaJU.
Buner tepmuueckoir oOpabotku cranmu: omkur | m Il poma, mOmHBI M HEMOJHBIA OTXKUT,
HOpMaJIM3alusl, 3aKajika, OTIYCK. 3aKaJlMBA€MOCTh M TNPOKAIMBAEMOCTb cTajed. BrausiHue
TEPMUYECKON 0OpabOTKM Ha MEXaHWMYECKHE CBOMCTBA cTaind. PU3HMYECKHE OCHOBBI XMMHKO-
TepMuueckoil o0paboTku. Bumel u cmocoObl mementanuu. JudQy3rmoHHOE HACHIIICHHUE
MOBEPXHOCTH HeMmeTauiaMu. AzotupoBanue cranu. Juddy3monnas meramnuzanus. MonHas
XUMHUKO-TepMHuuecKasi o0paboTka. [lepcrieKTUBBl pa3BUTHS XMMUKO-TEPMHUUYECKOH 0OpabOTKH.
Huddy3nonnoe ymanenue npumecei.

[IBeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE.

OO6mras xapakTepuCTHKA W KiIaccuPpuKammsi MEIHBIX CIIaBOB. JlaTyHu, OpOH3BI, MEIHO-
HUKEJIEBBIC CIIaBbl. AHTU(DPUKIIMOHHBIE MeTaTHnYeckrue Marepuanbl. O0Mas XxapakTepucTHKa
ATIOMUHHUEBBIX CIUIaBOB. JledopMupyembie aqlOMUHUEBBIE CIUIABbI, JTUTHEBBIE AITIOMHHHEBBIC
cruiaBel.  ['paHynupoBaHHble cruiaBbl.  OOmmIas XapaKTepUCTHKA MAarHUEBBIX  CIUIABOB.
Jedopmupyembie MarHueBble CIUlaBbl. JINThEBble MarHueBblE CIUIaBbl. BiusHME Jerupyronmx
AJIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIUIAaBOB. bepuiuinii u CIijiaBbl Ha €r0 OCHOBE.
TyromnnaBkue MeTaIbl U CIUIaBbl HA KX OCHOBE.

Hemerannnueckue marepuaisl.

Marepranbl Ha OCHOBE BBICOKOMOJEKYJAPHBIX coeauHeHud. CTpoeHuE U CBOMCTBA
noJuMepoB. TepMoOpeakTHUBHbIE M TEepMOIUIACTHYHbIE ToJuMepbl. CTpOoeHHE U CBOWCTBA
wiactMacc.  OCHOBHBIE  PAa3HOBUIHOCTM  TNPOMBIIUICHHBIX IOJMMEPOB M IJIacTMAacc.
ApMUpOBaHHBIE OJUMEPHBIE MaTepuaibl. ['a30HaNOIHEHHBIE MIJIACTMACCHI.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaioB JUIsi KOHKPETHOTO TEXHOJIOTHYECKOro Mmpolecca.
Kpurepuu u anroputm BeIOOpa KOHCTPYKITMOHHBIX MaTEPHAIIOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auerHbIx B akanem.
Bunbr yue6HOM paboThl €IUHNLAX qacax
O01mas Tpy10eMKOCTh IMCIUILIMHBI 10 Y4eOHOMY IIAHY 3 108
AyIMTOpPHBIE 3AHATHS: 1,3 48
Jlexmum (JIek) 0,9 32
[Ipaktuueckue 3ansarus (I113) 0,4 16
CamocrositesbHast padora (CP): 1,7 60
Pedepar 0,6 20
KoHnrtakTHast camocTosTenbHas pabora 11 0,2
CaMOCTOSITEIPHOE U3YYEHHUE PA3/AETIOB TUCIUIUIMHBI ’ 39,8
Bua KoHTpoJs: 3a4eT / IK3aMeH 3a4eT
B 3auetHbIx B actp.
Bunbr yue6HOM paboThI €IUHNLAX qacax
O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 81
AyJAUTOpPHBbIE 3AHATHS: 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaktuueckue 3ansatus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHnrtakTHast camocTosTenbHas pabora 1,1 0,15
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CaMOCTOSITETLHOE U3YUYEHUE DPA3IENIOB JTUCIIUIUIMHBI 29,85

Buj KoHTpoJIs: 3a4eT / IK3aMeH 3ayer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«KBaHTOBasi XMMHUS MaTepHaJioB coBpeMeHHOM 3HepreTuku » (b1.B./1B.08.01)

1. Heab aucuunJanHbI
— 03HAKOMJICHHSI C OCHOBHBIMH MTOHATHSIMHU COBPEMEHHOW KBAHTOBOM XUMUM;

- HN3YUCHUS TPUHIUIIOB OCHOBHBIX KBAHTOBO-XMMHWYCCKHUX MCETOAOB pPacCucTa
CTPOCHUA U CBOMCTB XMMHYECKHX CHCTEM,

- O3HAKOMJICHHA € OCHOBHBIMH IIPCACTABIICHUAMU TCOPHUU XUMHYECKOU CBA3U U
MEKMOJIEKYJISIPHBIX B3aUMOICHCTBHIA;

- O3HAKOMJICHHE C OCOOCHHOCTSMHU XUMHYECKOW CBSI3H, MEKMOJICKYISPHBIX
B3aUMOJICCTBUI M CBOMCTB MOJIEKYJISIPHBIX CUCTEM;

- O3HAKOMJICHHE C KBAaHTOBO-XMMHYECKMM OIIMCAHUEM DJIEKTPOHHOM CTPYKTYpBI
TBEPABIX TE;

— npUOOpEeTEeHUsT HABBIKOB pabOTBl C OCHOBHBIMH KBAaHTOBO-XUMHUYECKHMH
KOMITbIOTEPHBIMH MPOrPaMMaMHU, UCTIOJIb3YEMbIMU Ha MPAKTHUKE.

2. B pe3yabrare wuU3yYeHUH JUCHMILIMHBI OOyYalOIIMICsT MO MNporpamMmme
CIENHAINTETA 10JIKEeH:

001a0amb CIETYIONTUMA KOMITETCHITUSMU:

- CHOC06HOCTBIO CaMOCTOATECIIBHO BBIIIOJHATH HCCICAOBAHHWA C HCIIOJIB30BAHHUCM
COBPEMEHHOU armapaTypbl U METOJOB UCCJICIOBAHMS B 00JaCTH 0OBEKTOB MPOo(eCcCHOHATBHON
NeSITeIbHOCTH, TPOBOAUTH  KOPPEKTHYIO  OOpabOTKy pe3ylbTaToB M  YCTaHABJIMBATb
anexBaTHoCTh Mojeneit (ITK-10).

3namo:

— OCHOBHBIC MOJIOKEHUSI KBAaHTOBOW XHMHHU, COBPEMEHHON TEOPUU XUMHUYECKOU
CBiA3U U MG)KMOJIeKy.HSIpHOFO B3ElHMOI[€fICTBHSI )41 HpI/IMepLI cC HpI/IMeHeHI/IH K KOHerTHLIM
XUMHYECKHM CHCTEMAM;

- IPUHLUIB  KOJMYECTBEHHOM XapakTepU3alUd AaTOMHOM M DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJISIPHBIX CHCTEM;

- OCHOBHBIC B3aUMOCBS3M MKy OJCKTPOHHOM CTPYKTypod U  (U3HKO-
XUMHMYECKMMH CBOMCTBAMH BEILECTB, JIEXKAIIHUE B OCHOBE YIPABJICHHS CBOWCTBAMU;

- BO3MOXKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX

METOJ/IOB U 00JIACTH UX TPUMEHHUMOCTH.
Ymems:

- MPUMEHATh KBAHTOBO-XMMHUYECKME TOAXOAbl W METOABl IJIA  pacuera,
MHTEPNPETAIUU U MPEICKa3aHUsI CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX CHUCTEM.

Bnaoemy:

- 3JIEMEHTAapHBIMU HABBIKAMHM MPUMEHEHHUS KBAHTOBO-XMMHWYECKHUX IMOJIXO/I0B M
METOJIOB U MHTEPIIPETALMU PE3YJIbTATOB MPU PEIICHUU MPAKTUYECKUX TEXHOJOTHUYECKUX 3a1ad
Y CTaHAAPTHHIMU KBAHTOBO-XMMUYECKUMH KOMIIBIOTEPHBIMU IIPOTrpaMMaMHu.

3. Kparkoe coaep:kaHue Qv CUHILTHHBI

Beenenne. Ilpeamer kBaHTOBOM XuMuH. Pojib KBAaHTOBOM XUMHHU B ONMCAaHUU
XMMHYECKUX SIBJICHUA M TMPOLECcCOB. B3auMOCBS3b KIACCMUYECKOM W KBAHTOBOW MoJeNei
MOJIEKYIIL.

Moayas 1. O0mue moyioKeHus KBAaHTOBOW XUMUU

OcCHOBHbIE TMOJIO)KEHHUS] KBAHTOBOW MEXaHUKH. BapHallMOHHBIA METOJ HAXOXKICHUS
BOJTHOBBIX (pyHKIMH. [IpnbnrmkeHne HEe3aBUCUMBIX YacTUIl. METOI caMOCOTIaCOBAHHOTO TIOJIS
1utst aroMoB. [TpuOmkeHne EHTPaIbHOTO MOJIL. ATOMHBIE OpOUTANN U UX XapAaKTEPUCTHKH. .
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AHTHUCUMMETPUYHOCTh ~ JJIGKTPOHHOW  BONHOBOM  QyHKkiun.  CrnuH-OpOUTAIH.
Herepmunant Crelitepa. BBenmenne B Meroapl Xaptpu-Poka u Teopuio (GyHKIIMOHATA
wioTHOcTH (TDII), xuMHuyeckass TPaKTOBKA Pe3yJIbTaTOB. DIEKTPOHHBIC KOH(UTYPALIUN aTOMOB
C TOYKH 3pEHUSI KBAHTOBOW XUMHUMU.

Mopnyasb 2. MeToibl MOJIEKYJISIPHON KBAHTOBOM XUMUU

[TIpubmmwxenne bopHa-Onmenreiimepa, aaunabaTMUecKWii TMOTEHIMAT W TOHATHE
MOJIEKYJISIpHON CTPYKTYpbl. Metonbsl Xaptpu-®oka u TOII st monexynsl. [Ipudmkxenne MO
JIKAO. DnextpoHHass Koppemsius. Meroa KOH(GUTYpallMOHHOTO B3aWMOACHCTBUsA. Teopwust
BO3MYyLIEHUN. Pacyer sHepruu Auccoumanv XUMHYECKUX CBI3EH.

Hepapxusa MeTon0B KBaHTOBOW XuUMHU. Heammupudeckas kBaHToBasg xuMus. bazucHbie
(GYHKUIUU U1 HEAMIIUPHUUYECKUX pacueToB. ATOMHBIC U MOJIEKYJISIpHbIe O6a3ucHble HaOOpHl. Poib
0a3uCHBIX (PYHKIIMH B OMHCAHUU CBOMCTB Moiiekys. [lomysMmmupuueckne metonsl. BaieHTHOE
npubimkeHue. m-3JeKTpoHHoe npubmpkenue. Meron Ilappusepa-Ilomna-ITappa. Ilpoctoit u
pacIIupeHHBIN METOABI XIOKKEIIS.

TOYHOCTh KBAHTOBO-XMMHUYECKUX PACYETOB CBOMCTB MOJIEKYIIL.

Monayab 3. XuMuueckas CBs3b U 3JIEKTPOHHAS! CTPYKTypa TBEPABIX TEIl

OpOuranbHas KapTMHa XUMUYECKOW CBs3U. KOHCTpyKTHMBHas M J1€CTPYKTHBHas
uHTepdepeHims opouTaneii. MojekysipHbple OpOUTaI W UX CUMMETpHUIHAs Kiaccu(uKaius.
Koppernstmonnsle AuarpaMmbl. DJIEKTpOHHbIE KOHPUTypaluy ABYXaTOMHBIX MOJIEKYJ. AHaIN3
3acelleHHOCTel opoOuTaner mo Mammkeny. [loHsTHe o 3apsgax W TMOPSAIKAX CBS3CH.
[IpocTpaHcTBEHHOE  paclpeneneHue 3JIEKTPOHHOM IUIOTHOCTM M XUMHUYECKass  CBS3b.
HedopmarmonHasi 3JEKTPOHHAS IUIOTHOCTh. TOTOJOTHYECKas TEOpUs XUMHYECKOW CBS3H.
MeKMONEKyJIIpHbIE B3aUMOJCUCTBUS.

OAHOANEKTPOHHBIE BOJHOBBIE (PYHKIMM B KpHCTaUlax H METOAbl MX pacyera.
[Mpubnuxenne JOKaNIbHOW IUIOTHOCTH. YpoBeHb Depmu. [ImoTHOCTH cocTosiHMA. 30HHAs

CTPYKTypa TBEPJIbIX TN U O0YCIIOBIEHHbIE €10 CBOMCTBA. DNeKTPOHHOE CTpOECHHE
KPUCTALTMYECKUX HEYMOPSIOYCHHBIX U aMOP(HBIX TEll.

3akarouenue. KBaHTOBast XUMUS KaK HHCTPYMEHT MPOTHO3a B XUMUHU.

4. O0beM y4eOHOI AU CIUNJIMHBI
Bunbr yue6HOM paboThl B 3aueTHBIX B akazmem.

€IMHULIAX qJacax

O0mas Tpya10eMKOCTh I CHUIIMHBI 110 Y4eOHOMY 3 108
IUIAHY
AyIMTOpHBIC 3AHATHS: 0,89 32
Jlexuuu (Jlek) 0,45 16
[Tpaxtuueckue 3ansatus (113) 0,44 16
CamocrositesibHas padora (CP): 1,11 40
Bua koHTpOJIA: 3aUueT / IK3aMeH 1 36 3x3ameH

Bunbr yue6HOM paboThl B 3auetHbIx B actp. gacax
€IMHULIAX

O01mas TpyA10eMKOCTh U CHUIIIMHBI 110 Y4eOHOMY 3 81

IUIAHY

AyIMTOpHBIC 3AHATHS: 0,89 27

Jlexuuu (Jlek) 0,45 12

[Ipakruueckue 3anstus (I113) 0,44 12
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CamocrositesbHas padora (CP): 1,11 30

Bua koHTpOJIA: 3aUeT / IK3aMeH 1 27 3K3aMeH

AHHOTanuA padoyeil NPOrpaMmbl AUCUUNIMHBI
«Karanmu3 B MaTepuajiax cOBpeMeHHOI FJHEPTreTHKI))
(b1.B./1B.08.02)

1. Heab nucuuninHbI:

- TOBBIINICHUE HAYYHO-TEXHUYECKOM M  METOJOJIOTUYECKONM KOMIIETCHIIMWA CTYJIeHTA,
HEOOXOIUMBIX ISl PEIICHHs] MPOPECCHOHANBHBIX 3a/1au, CBSI3aHHBIX C MPOBEICHUEM HAy4YHO-
HCCJIEI0BATEIbCKOM pabOThl U MPOU3BOJICTBEHHO-TEXHOJOTUYECKONW JEATEILHOCTH B 00J1acTH
TEXHOJIOTHH TertoHocurenen S0V,

- IproOpeTeHNE 00YJAIOIIMMHUCS 3HAHUH O POJIM KaTajin3a B MPAKTUUECKH 3HAYMMBIX MPOIIeccax
TEXHOJIOTHH TemoHocurenei A2V,

Jns aTOTO B XO0/€ M3YYECHHS Kypca HEOOXOJMMO JOHECTH JO CTYIASHTOB (PHU3HKO-
XUMUYECKHE TMPUHIUIIBI, JIeKallhue B OCHOBE MPOLECCOB C YYaCTHEM TOMOTE€HHBIX H
TreTEPOreHHBIX KaTaIH3aTOPOB.

2. B pe3yabrare u3ydeHHMsl AUCHUIIMHBI CTYAEHT JO0JKEH NPHOOpecTH CJeAyloume
npogeccuoHaIbHbIe KOMIETEHINH:

— CIIOCOOHOCTBIO CaMOCTOSITCIILHO BBINOJHATh HCCIICIOBAHUS C HCIOJIb30BAaHHEM
COBPEMEHHOM armapaTypbl U METOJIOB UCCJICIOBAHMS B 00JaCTH 00BEKTOB MPO(eCcCHOHATbHON
NEATeTLHOCTH, TPOBOAWTh KOPPEKTHYIO 00pabOTKy pe3ylbTaTOB W  yCTaHABJIMBAThH
anexkBaTHoCTh Mojeneit (ITK-10).

B pe3yabTare u3yueHusi JUCHUILIHHBI BHITYCKHUK J0JIKEH

3HamMb:

- IPUYHMHBI YCKOPEHUS XUMHUYECKOTO MPOIecca B MPUCYTCTBUU KAaTaanu3aTopa,

- OCHOBHEIE ITOHATHS O KaTajau3e,

- OCHOBHBIE Y€pPThl TOMOT€HHOI'0 U F€TEPOreHHOTO KaTaau3a,

- OCHOBHBIE 3aKOHBI XUMUYECKON KMHETHKH, BIUSHUE PA3IUIHBIX ()aKTOPOB (TEMIIEpaTypHhl,
JABJICHUS, HA CKOPOCTh XUMHUYECKON pPEaKIiH, B TOM YUCJIC B IPUCYTCTBUU KaTAIU3aTOPA;
ymemu:

- MPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCTIEPUMEHTAIBHBIE METOBI UCCIICIOBAHUS (PH3UIECKON
XUMUU TSl pEeIIEHUsT BOIIPOCOB, BOSHUKAIOIIMX MPH U3YICHUH KATATUTHICCKUX XUMHIECKIX
peaKuuii;

é1a0ems:

- METO/IaMU OTIPEJICIICHUS TIOPSIKA U CKOPOCTH PEAKIIUH, YCTAHOBICHUS JINMUTHPYIOLICH
CTaJIMM U MEXaHU3Ma N3y4aeMO XMMUYECKOU pEeaKInH,

- wuHpopMairmeir 00 OCHOBHBIX THINAX KaTaJIM3aTOPOB, HCIOJIB3YEMbIX B TEXHOJIOTUU
TerIoHocuTesen S10Y.

3. Kparkoe conep:xaHue IUCHUILIAHBI:
Bsenenue.

[Ipenmer u 3agaun Kypca. Pojap KaTAIMTHYECKUX MPOIIECCOB B XMMUUYECKON TEXHOJIOTHHU
Y TEXHOJIOTUHU Pa3IeNICHHs H30TOMOB JIETKUX JIEMEHTOB. 3HAUeHHE PabOT POCCUNCKHIX yUEHBIX B
Pa3BUTUHU TEOPUH KaTaJIn3a.

Xumuueckass KUHETHKA: pPOJb KaTalu3aropa B YCKOPEHUH XHMHUYECKUX PEaKIM.
Teopust CTONKHOBEHMH, aKTHBUPOBAHME MOJIEKYJ IPU CTOJKHOBEHHUH, TEOPHUS IMEPEXOTHOIO
cocrosiHus. Teopust aOCOMIOTHBIX CKOpocTel peakiuu. Mozens JleHrmiopa.

I'omorennsiii  karanu3. KoOMIUIEKCHBIE COEIMHEHMSI NEPEXOAHBIX METAUIOB Kak
TOMOTEHHBIE KaTalu3aToOpbl Peakluid B pacTBOpax. ['OMOreHHbIE KaTajlM3aTOpPbl AKTUBALIMU
MOJIEKYJIIPHOTO BOAOPO/A.
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I'ereporennpiii  karanu3. KHHETHKM TOBEPXHOCTHBIX peakUuil. 3aKOHOMEPHOCTH
PEaKIMOHHONW CIIOCOOHOCTH TMOBEepXHOCTH. Mogenb JleHrmiopa-XuHmienbByaa. AncopOrus
MOJIEKYJI BOAOPO/1a Ha TIOBEPXHOCTH IIEPEXOAHBIX METAILJIOB.

KaranuszaTopsl B mpoueccax paszieneHuss U30TOIOB JIETKUX 3JIEMEHTOB. KartanmusaTopsl
aKTUBAIMM MOJIEKYJIIDHOTO BOJOpPOJa B IIpolleccax XUMHYECKOTO0 HM30TOIHOTO OOMeHa
BOZIOPO/JA C BOJOH, OPTO-Napa-KOHBEPCHHM BOJOPOAA, HHU3KOTEMIEPATYPHOIO OKHCIEHUS
CJIEJIOBBIX KOHIIEHTpALMi BOJOpO/a.

4. O0beM y4eOHOM TN CHUIIITHHBI

Buabi yueOHo# padoThl B 3aueTHBIX B akanem.
eIMHUIAX yacax
O01mas Tpy10eMKOCTh TUCUMILUIMHBI 10 y4eOHOMY 3 108
TUIAHY

AyIMTOpPHbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40

Buja koHTpoOJISi: 3a4eT / IK3aMeH 1 36 >K3aMeH

Buabi yueOHo# padoThl B 3aueTHBIX B acrtp.

eIMHUIAX yacax
O01mas Tpya10eMKOCTh TUCUMILUIMHBI 10 y4eOHOMY 3 81

TUIAHY
AyIMTOpPHbIE 3aHATHS: 0,89 27
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 27 J’K3aMeH

4.5. [IpakTUKHU
AHHOTanus pado4eil NporpaMmsl
«IIpakTHKa 10 NOJYy4YeHHIO IEPBUYHBIX NPO(ecCHOHATBHBIX YMEHUH U HABBIKOB)»
(b2.5.01(1II))

1. Heab y4eOHOIl NMPAKTHKHM — O3HAKOMJICHHE CTYJIEHTOB C METOJOJIOTHUYECKUMHU
OCHOBaMH OpraHM3alliu O00pa30BaTENBHOrO Ipolecca Mo MPOUII0 H3y4aeMOl MporpaMMbl
crenpanuteta Ha kKadeape XBOP PXTY um. JI.U. MenneneeBa, OCHOBHBIMH HaIpaBICHUSIMU
HAY4YHO-MCCIIEIOBATENbCKONH  paboThl  Kadeapsl B OO0JIACTH  MaTepUaloB  COBPEMEHHOMU
SHEPIeTHKHU; C ACSITENbHOCThIO MPOU3BOJICTBEHHBIX, HAYYHO-UCCIIEI0BATEIBCKUX U MPOEKTHBIX
OpraHu3aliii 1Mo NpOPHUII0 H3ydyaeMOM NpOrpaMMbl CIEHUATUTETa, a TakXKe IOoJIydeHue
NEPBUYHBIX MPOGECCHOHATBHBIX YMEHUM M HABBIKOB IYTEM CaMOCTOSITEIBHOI'O TBOPYECKOIO
BBITIOJIHEHUS 3a]a4, IOCTABJICHHBIX MpOrpaMMoi mnpakTHKH. OCHOBHOW 3amayeid ydeOHOU
MPAKTUKU ABIIAETCS (pOpMHUpOBaHUE y 00yUYaIOUIMXCs IEPBUYHOTO MPEICTABICHUs 00 OCHOBHBIX
obmacTsix, OOBEKTaX M BHIAAX MNPOPECCHOHATBHONW MAEATENbHOCTH, K KOTOPHIM TOTOBSTCA
BBIIYCKHUKH, OCBOMBIIIME IPOrPaMMy CIIELUATIUTETa O BHIOPAHHOM crienuann3aniy.

2. B pe3yabrare NpPOXOXKICHHS NPAKTHKH O00y4Yaloumiics IO MNporpamMmme
CIeIHAJIUTETA T0JIKEH:
obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- TOTOBHOCTBIO CBOOOJIHO TIOJI30BATHCS JIUTEPATYPHOM M JIEJIOBOM MHCHMEHHOW M
YCTHOM peYbI0 HA PYCCKOM f3BIKE, CIIOCOOHOCTBIO B NMHUCHMEHHON M YCTHOW pedd MPaBUIIBHO
(;mormuno) opopmMuTh pesynbTaThl MbiuieHus (OK-5);
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- CIOCOOHOCTBIO K CAMOPA3BUTHIO, MOBBHIIICHUIO CBOCH KBaJM(UKAIMK M MacTEpCTBa,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO TNPUMEHSATh METOABl M CpeICTBAa IO3HAHUS, OOY4YeHHS U
CaMOKOHTPOJIS [IJIsl TPUOOPETEHNST HOBBIX 3HAHWIA M YMEHUN B OOJIACTH TEXHUKH M TEXHOJIOTHH,
MaTeMaTUKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX, COLIMATBHBIX U 9KOHOMUYECKHX HayK, B TOM YHUCIIE
B HOBBIX O0OJIACTSIX, HEMOCPEACTBEHHO HE CBS3aHHBIX CO cdepoil mpodeccCHoHaTbHON
NeSATeTLHOCTH, Pa3BUTHUS COITMANBHBIX U Tipodeccrnonanbubix komneTeHuit (OK-10);

- CIOCOOHOCTh HCHOJB30BAaTh MaTEMAaTUYECKHE, €CTECTBEHHOHAYyYHbIE M HH)KEHEPHBIC
3HAHMS I PEIIeHUs 3a/1a4 cBoel nmpodeccrnonanbHoi nesrenbHocty (OITK-1);

- CHOCOOHOCTBIO MPO(ECCHOHATBFHO HCIOIB30BaTh COBPEMEHHOE TEXHOJIOTMYECKOE U
AHAIIUTUYECKOE O00O0pYyIOBaHHE, CIIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOIO HCCIEAOBAaHUS U
aHAJIN3Y NOJYYEHHBIX IIpU ero nposeaeHuu pesynpratos (OIIK-2);

- CIOCOOHOCTBIO CaMOCTOSITENIbHO BBIMIOJHATh HCCIEAOBAHUS C HCIOJIb30BAaHHEM
COBPEMEHHOM ammapaTypbl U METOJIOB HCCIEAOBAHUS B 00JIACTH O0BEKTOB MPOGECCHOHATHHOU
NEeSTENIbHOCTH, MPOBOAMTH KOPPEKTHYIO 00pabOTKy pe3yibTaToB U  YCTaHABIIMBATH
anexkBaTtHocTh mojaenei (ITIK-10).

3namo:

- TIOPSI0K OpTaHU3aINH, TUIAHUPOBAHUSA, IPOBEICHUI U oOecreueHus: 00pa3oBaTeIbHON
JEeSTENIbHOCTH 110 MPOoUITIO U3ydyaeMON MPOrpaMMBbI CIIEUAIUTETa;

- TOpSAOK OpraHu3alllM, IUIAHUPOBAHUS, TPOBEIACHHUS M oOecreueHus Hay4yHo-
HCCJIEIOBATEIBCKUX Pa0bOT C UCTOIb30BAHUEM COBPEMEHHBIX TEXHOIOTHIA.

Ymemy:

- OCYHIECTBJISITH TIOWCK, OOpa0OTKy M aHalu3 HAyYHO-TEXHWYECKOW HH(OpManuu 1o
npoQ IO MPOIiIEHHON PAKTUKY.

Braoemy:

- CIIOCOOHOCTBIO M TOTOBHOCTBHIO K MPO(ECCHOHATBHON AEATENbHOCTH IO MPOQUiio
M3y4aeMoil MporpamMmsbl CIICIUATNTETA;

- METOJOJIOTUYECKMMHU TOAXOJaMH K OpraHu3alMd Hay4YHO-HCCIICAOBATEILCKOM |
00pa30BaTeNbHON 1eATeIbHOCTH.

3. KpaTkoe conep:kanue yueOHO NPaKTHKHU

3.1. Osnakomienue c wuctopued spepHo-torummBHOTO Iwkiaa (SATL). Ilocemenwne
TEMAaTUYECKUX SKCIIO3UIMIA MYy3€€B U BBICTABOK.

3.2. O3HaKOMJICHHE C MIEPCIICKTUBHBIMUA HAYYHBIMH Pa3paO0OTKaMH B 00JaCTH CO3AaHUS U
NPUMEHEHHUsS MaTepualoB COBpPEeMEHHOW sHepreTuku. [locemenne HaydHbIX JabopaTopuit
Kadeapbl ¥ 3HAKOMCTBO C OpraHu3aiueil paboThl B HCCIIEIOBATEIHCKOM Tab0paTOpHH.

3.3. O3HakoMJIeHHE C OCHOBHBIMH METOJaMHU pabOThl C MaTepHajaMH COBPEMEHHOMN
SHEPreTHKH, C TEXHOJIOTMYECKUMU CTaJusSMU, CBOWCTBAMU U3JEIMA U O00JacTAMU HX
npuMeHeHus. O3HaKOMJICHHE C OCHOBHOU PUOOPHOI 0a30ii Hay4YHBIX JabopaTtopuil Kadeapsl.

3.4. TloaroToBKy oTueTa O TPOXOXKJICHUHM YYEOHOM mMpakTUKUA. TpeboBaHwms,
IpeIbaBIsSEMble K HAlUCAHUIO W TPEACTaBieHUI0 oTdyera. KOoHKpeTHOE conepxaHue ydeOHOU
MPAKTUKU OIpeNessieTcsl ¢ Y4eTOM BO3MOXKHOCTEH M HHTEpecoB Kadeapbl, OpraHU3ymolen
MPAKTUKY, U TIPUHUMAIOIIEH OpTaHU3aIlHH.

4. O0beM y4eOHOM JUCHUIIINHBI

Bceero
Bunb! yueOHOM paboThI B 3a4eTHBIX B akagem. gacax
eIMHUIIaX
O0mas TpyA10eMKOCTh I CHUIIIMHBI 110 Y4eOHOMY 3.0 108
TJIaHY ’
IIpakTnyeckas padora (IIP), B ToM 4ncie: 3,0 108
Brimonnenue MOJTY4YCHHOTO 3aJJaHUS Ha 3.0 108
[IPOU3BOACTBEHHYIO IIPAKTUKY ’

Bua uToroBoro KOHTpoOJIfA: 3a4eT ¢ OLEHKOM
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Bunsl yueOHoli paboTh Bcero
B 3auerHbIx B actp. gacax
€IMHHLIAX
O0mas Tpya10eMKOCTh I CHUIIMHBI 110 Y4eOHOMY 3.0 31
TJIaHY ’
IIpakTnyeckas padora (IIP), B ToM 4ncie: 3,0 81
Brimonnenue IIOJIy4YE€HHOTO 3alaHus Ha 3.0 31
MPOU3BOACTBEHHYIO IIPAKTUKY ’

Bua uToroBoro KOHTpoOJIA: 3a4eT ¢ OLEHKOM

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«HayuHno-ucciaenoBareiabckas padora» (b2.5.02(I1))

1. Heas aumcuumauuHbl — ¢opMupoBaHUE MNPOPECCHOHANBHBIX KOMIIETCHIIMA H
NpUOOpEeTEeHNE HABBIKOB B 00JacCTH MaTepUaloB COBPEMEHHON OSHEPIreTUKH CBS3aHHBIX C
TEXHOJOTHEN TemoHocuTened DY  mocpencTBOM IJIAHUPOBAHUSA M OCYIIECTBICHUS
IKCIIEPUMEHTATLHOU JeSTEIbHOCTH.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMICsT MO MNporpamMmme
CTIENNATUTETA JOJIAKEH:

0b1a0amsy CIETYIONTUMU KOMITETCHIHSIMU:

— CcnocoOHOCTBIO K 0000IIEHUIO, aHAIN3Y, BOCIPUATHIO HHPOPMAIIUH, TOCTAHOBKE LIEJIH
U BBIOODY myTei ee noctmxenus (OK-4);

— CIIOCOOHOCTBIO K CAMOPa3BUTHIO, MOBBIIIEHUIO CBOEH KBalM(UKALUU U MACTEPCTBA,
CIIOCOOHOCTBIO CaMOCTOSITENIbHO TNPUMEHSATh METOAbl M CpEeICTBAa IO3HAHUS, OOY4YeHHS U
CaMOKOHTPOJIS ISl TPUOOPETEHNST HOBBIX 3HAHWIA ¥ YMEHUU B OOJIACTH TEXHUKH M TEXHOJIOTHH,
MaTeMaTHKH, €CTECTBEHHBIX, TYMaHUTAPHBIX, COLIMATBHBIX U 9KOHOMUYECKHX HayK, B TOM YHUCIIE
B HOBBIX O0OJIACTSIX, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO cdepoil mpodeccHoHaTbHON
NeSATeTLHOCTH, Pa3BUTHUS COIMANTBHBIX U Tipodeccrnonanbubix komneTeHuit (OK-10);

- TOTOBHOCTHIO KPUTHUYECKH OIICHMBATH CBOHM JOCTOMHCTBA W HEIOCTATKH, HAMETHUTH
MyTH ¥ BBIOpaTh CPEJICTBA PA3BUTHS JOCTOMHCTB M ycTpaHeHus: HegocTaTkoB (OK-11);

— TMOHUMAHWEM  PpOJIM  OXpPaHbl  OKpYXKAIOWmEH  Cpeasl ©W  PalMOHAIBLHOTO
MPUPOJIONOIB30BAHUS U ISl pa3BUTHS U coxpaHeHus nuBuinuzanuu (OK-13);

— CIIOCOOHOCTBIO MCMOIb30BaTh MAaTEMAaTHYECKUE, €CTECTBEHHOHAYYHbIE U WHKEHEPHBIE
3HAHMS I PEIIeHUs 3a/1a4 cBoel npodeccronanbHoi nesrenbHocty (OITK-1);

— CcHocoOHOCTBIO MPO(ECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJOIMYEecKoe U
AHAIUTUYECKOE O00O0pYyIOBaHHE, CIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOI'O HCCIEAOBAaHUS U
aHAJIN3Y NOJYYEHHBIX IIpU ero nposeaeHuu pesyapratos (OIIK-2);

- CIOCOOHOCTBIO MCHOJIb30BaTh METOJIbI MAaTEMaTUUECKOTO MOACITUPOBAHUS OTAEIIbHBIX
CTaJuii W BCEr0 TEXHOJOTHYECKOTO IMpollecca, K MPOBEACHUIO TEOPETUYECKOr0 aHaIW3a Hu
AKCTIEPUMEHTAIBHON TTpoBepke agekBaTHocTH Mojaenu (OI1K-3);

— CIIOCOOHOCTBIO K pa3paboTKe IIJIaHOB M TPOrpaMM MPOBEICHUS  HAy4YHO-
UCCIIEIOBATEIbCKUX Pa3paboTOK, BEIOOPY METOAOB M CPEJICTB pemieHust HoBbIX 3a1a4 (I1K-9);

— CIIOCOOHOCTBIO CaMOCTOSITENIBHO BBIMIOJIHATH MCCIEAOBAHUS C HCIOJIb30BAHHEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHUS B 00JIACTH OOBEKTOB MPOQPECCHOHAIBHON
NESTEIIbHOCTH, TPOBOAWTH KOPPEKTHYIO 00pabOTKy pe3yidbTaToB U  YCTaHABIIMBATH
anexkBatHocTh Mozeneit (ITK-10);

— TOTOBHOCTBIO HCHOJB30BaTh METOJbI OIEHKH pUCKAa WU pa3pabaTbiBaTh MEPHI IO
obecreueHni0 0€30MacHOCTH pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHN OOpaiieHusi ¢ 00beKTaMu
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npodeccuonansHoi nesitenbHocTH (ITK-11);

— CIIOCOOHOCTBIO TMPEACTABIATh PpE3yJbTaThl HCCIEAOBaHHUS B (opmMax OTUYETOB,
pedepaToB, nyOaMKaMid W MYOJWYHBIX OOCYXKIEHHH, CIOCOOHOCTBIO (POPMYTUpPOBATH
MPAaKTUYECKHE PEKOMEHIAIMH TI0 HCIOJIb30BAaHUIO PEe3yIbTaTOB Hay4yHbIX uccienoBanuil (I1K-
12).

3namo:

— TMOPSAOK OpraHu3allvu, IUIAHUPOBAHUSA U MPOBEICHUS HAYYHO-UCCIIEI0BATEIbCKUX
paboT C UCTIOTB30BAaHUEM TMOCIICTHIX HAYYHO-TEXHIUYECKUX JOCTIKCHUN B JAaHHON 001acTu;

— TEOPETHYECKHE OCHOBBI TEXHOJIOTMH TEIUIOHOCUTENEH DY U NpUMEHTh 3TH 3HAHUS
Ha MPaKTUKE;

— OCHOBHBIC TPEOOBAHUS K MPEICTABICHHUIO PE3yIbTATOB MPOBEACHHOTO UCCIIECIOBAHUS
B BHJIE€ HAYYHOI'O OTYETa, CTATbU WM JOKJIaAa.

Ymemu:

— CaMOCTOSITENILHO BBISBIISITh TEPCIIEKTUBHBIC HAMPABICHUS HAYYHBIX HCCIICOBAHHIA,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUYECKYI0 M TMPAKTUYECKYI0 3HAYUMOCTH MPOOJIEMBI,
MPOBOAMTH JKCIEPUMEHTANbHbIE HCCIEIOBAaHUS, aHAIM3UPOBATh U  HHTEPIPETUPOBATH
MOJIyYeHHbBIEC PE3YIIbTaThI,

— OCYIIECTBIATH MOWCK, 00pa0OTKYy M aHalM3 HAYYHO-TEXHWYECKOW WHGOpMAIUU TI0
npOodUITIO BHIMOIHSIEMON pabOThI, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTaHU30BLIBATh MIPOBECHIE IKCIIEPUMEHTOB
U UCTIBITAaHU, TPOBOAUTH UX 00PaOOTKY M aHAJIM3UPOBATh PE3YJIbTATHI.

Benaoemy:

— METOJOJIOTMEH M METOJAMKOW NPOBEACHUS HAYYHBIX HCCICIOBAHUI; HaBbIKAMU
CaMOCTOSTEIbHOW HAYYHOU U UCCIIEA0BATEIILCKON pabOTHI;

— CHOCOOHOCTBIO pelIaTh IMOCTABIICHHBIC 3aa4d, HWCIOJb3YyS YMEHHUS W HABHIKM B
OpTraHHU3aIH HAYIHO-HCCIIEI0BATEIbCKUX U TEXHOJIOTHUECKUX padoT;

— HaBBIKAaMHU KPUTHYECKOTO aHaIM3a HAYYHO-TEXHUYECKOW JHUTEepaTyphl, pa3paboTKu U
dbopMynupoBaHUs COOCTBEHHBIX METOI0JIOTMYECKUX MOIXO0A0B K PEIICHUIO0 HAYUYHBIX TPOOJIEM.

3. Kparkoe conepxkanue Q1 CHUNIHHBI

Monayasb 1. BoinosiHeHHe U NIPeACTABICHUE Pe3yJIbTATOB HAYYHBIX UCCIe0BAHNI

1.1 BrinonHeHne HayYHBIX UCCIIEJOBAHUM.

CocraBnenune mnporpamMmbl uccienoBanus. CTpykTypa M coAep)KaHUE OCHOBHBIX
pa3aeNoB OTYeTa O HAYYHO-MCCIIEI0BATEILCKOM padoTe.

dopmynrpoBaHue IeNel U 3a/1ad HCCIe0BaHUs; COCTABIEHUE aHAIIUTUYECKOTo 0030pa
0 TeME HUCCIeNOBaHUS; BBIOOP P(DPEKTUBHBIX METOJOB M METOIUK JOCTHKCHHS KEITaeMbIX
Pe3yNbTaTOB HCCIEAOBAHNUS.

N3ydyeHne HEOOXOAMMBIX METOIMK IMPOBEICHUS MCCIECNOBAaHUI M OCBOCHHE MPHOOPOB
JUISL TIOJTYYEHHU S SKCIIEPUMEHTAIbHBIX. TaHHBIX

[IpoBeneHne COOTBETCTBYIOLIMX SKCHEPUMEHTOB JUISI TOJYYEHHUS MPAKTUYECKUX
pe3ynbTaToB; aHalIM3, HUHTeprnpeTanuss U  0000lIeHue pe3yabTaTOB  HCCIIEJOBAHMS,
(dbopMyITHUpOBKa BBIBOJOB; HAIMMCAHUE OTYETA.

1.2 IlonrotToBka Hay4HOTO AOKJIAaJa U MPE3CHTAIIUH.

4. O0beM y4eOHOM JUCHUILINHBI

B! yue6Hoii Bcero 8 cemecTp 9 cemectp 10 cemectp
paBoTEL Sauer. | Akan. | 3auer. | Axkazn. | 3auer. | Axkan. | 3auer. | Akaj.
ell. yac. ell. yac. ell. Jac. el. Jac.
Oomasn
TPYA0EMKOCT 18 648 3 108 6 216 | 12 | 432
AUCHUILTAHBI 1O
Y4eOHOMY IJIAHY
IIpakTnueckue 12 432 3 108 3 108 6 216
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sarsTus (113)

CamocrosiTenbHas

paGora (CP) 9 324 - - 3 108 6 216

Buja koHTpOJIS: 3a4eT ¢ OLEHKOM

Biibl VIe6HOi Bcero 8 cemectp 9 cemecTp 10 cemectp

A ag: . 3ayer. | Actp. | 3auer. | Actp. | 3auer. | Actp. | 3auer. | AcTp.
P el Jac. el Jac. el gac. el gac.

Oo0masn

TPYHOEMROCTD 18 | 486 | 3 81 6 | 162 | 12 | 324

AUCHUILIUHBI 110

y4eOHOMY IIaHy

Hpairieckie 12 | 324 | 3 81 3 81 6 | 162

sanstus (113)

CamocrosTenbHas

paGora (CP) 9 243 - - 3 81 6 162

Buja koHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI

«IIpaKkTHKa 110 MOJIy4eHHI0 NPO(eCcCHOHAIBHBIX YMEHHI H ONBITA NPO(ecCHOHAIBLHOM

pesateabHocT» (b2.5.03(I1))

1. Heap aMCHMIIMHBI — TIPaKTUYECKOE O3HAKOMJIEHME C pEaJbHOM Hay4HO-
IIPAKTUYECKON ACATEIBHOCTBIO TOAPA3ACICHUNM MNMPEANPUATHSA, U3YyYEHUS U aHalIn3a OIbITa
OpraHM3alMy Hay4YHO-IIPOU3BOJCTBEHHOW JEATENbHOCTH, YIPAaBIECHHUS NPOU3BOACTBOM U
KOJJIEKTUBOM M HPOPa0OTKHM OJHOIO M3 HAyYHO-IPAKTUYECKUX BOIPOCOB, CBA3AHHOTO C
JEATEIIBHOCTHI0 KOHKPETHOTO NIOIPA3ACIECHNUS JTaHHOTO PEAIPUATUSY.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI OOyYalOIIMIiCsT MO MNporpamMmme
CIeNNAIUTETA JOJIKEeH:

0b1a0amsb CIETYIONTUMU KOMITETCHIHSIMU:

- TOTOBHOCTBIO CBOOOJHO TIOJB30BATHCS JIMTEPATYpPHOH W JEJIOBOM MUCHBMEHHOM U
YCTHOW peYbl0 HAa PYCCKOM SI3BIKE, CIIOCOOHOCTHIO B MHUCHMEHHOW M YCTHOW pEUYd MPaBUIBHO
(;morumuHo) ohopMuTh pesynabTarsl MbinuieHus (OK-5);

— CHOCOOHOCTBIO OCYIIECTBJISITh TEXHOJIOTMYECKMHM IpOLECC B COOTBETCTBHU C
pEriIaMeHTOM M HCIOJIB30BATh TEXHUYECKUE CPEACTBA U1 U3MEPEHMsS OCHOBHBIX IIapaMeTpOB
TEXHOJIOTMYECKOI0 IIpolLecca, CBOMCTB cblpbs T npoaykuuu (I1K-1);

— CHOCOOHOCTBIO K PELICHUI0 MpO(EeCCHOHAIBHBIX IPOM3BOJICTBEHHBIX  3ajad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKHX HOPMATHUBOB PacXoJlOBAHHUs
CBIpbSl,  MaTepHaJloB M  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHUE  KOHTPOJA
texHosiornaeckoro nponecca (ITK-2);

— CHocOOHOCTBIO AHATM3UPOBATH TEXHOJIOTUYECKUN POIIECC, BBISBIATH €0 HEJOCTATKU
U pa3zpabaTbIBaTh MEPONPUATHS 10 ero coBepiueHcTBoBaHuIO (ITK-3);

— CHOCOOHOCTBIO K aHaJINW3y CHCTEM aBTOMATU3aLMU IPOU3BOJACTBA U pa3paboTke
MEPONPUITHI 110 UX coBepiieHcTBoBaHuIO (I1K-5).

3namo:

— TEXHOJIOTUYECKUE IPOLECCHl, NPHUHLUINAIBHYIO TEXHOJOTHYECKYI0 CXEMY
NPOM3BOJCTBA W  OCHOBHOE  TEXHOJOTHYECKOe  O00OpyHIOoBaHHE, UCIOJIb3yeMble B
TE€XHOJIOTMU MaTEpPUaIOB COBPEMEHHOM YHEPIEeTHUKY;

— OPraHU3alMOHHYIO CTPYKTYPY NPEAIPUATHHI 110 IPOU3BOACTBY npoaykuuu POII;

— OCHOBHBIC TPUHLUIBIL, METOAbl M (OpPMBI KOHTPOJS TEXHOJOTHUYECKOro —Ipoliecca,
MCXOHOTO CHIPBS U KauecTBa POIyKLUHY;
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— OCHOBHBIC HOPMATHBHBIC JOKYMEHTBHI [0 CTaHIAPTH3AUH W CePTU(UKAIMKA H30TOIMHOU
IPOJYKIIUH;

— TMpaBWiIa TEXHUKHU 0€30MAaCHOCTH, SKOJIOTUU U IPOU3BOJICTBEHHON CaHUTAPHUH.

Ymemo:

— NPHUHUMATh KOHKPETHBIE TEXHUUYECKHE PELICHUs MPU OCYIIECTBIECHUN TEXHOJIOIMYECKOTO
mporecca, BbIOMpaTh TEXHUYECKHWE CpPEACTBA JJIs  KOHTPOJIS W PETyIUPOBKH
TEXHOJIOTHYECKUX MapaMeTPOB;

— HCHOJIb30BaTh HOPMAaTHUBHBIE JOKYMEHTBl IO KayecTBY, CTaHAApTU3alUUuHd U
cepTUPUKALMKU TPOIYKTOB M HU3JAEIUN, DBIEMEHTHl SKOHOMHUYECKOrO aHaiu3a B
MPAKTUYECKOU JIEITEIHHOCTH.

Braoems:

— CIIOCOOHOCTBIO  BBISABJISITH W YCTPAHATH  OTKIOHEHHS OT  PEKUMOB  pabOThI
TEXHOJIOTHYECKOT0 000pyI0BaHUs U TTAPaMETPOB TEXHOJIOTHUECKOTO TPOIIECcca;

— CHOCOOHOCTBIO W TOTOBHOCTHIO — OCYIIECTBIISITH ~ TEXHOJOTMYECKHIl  mporecc B
COOTBETCTBHH C PErJIaMEHTOM.

3. KpaTrkoe comepxanue Q1 CHUNITHHbBI

Mooy 1.

YcTaHOBOYHAS JICKIHSI, MHCTPYKTaX IO TEXHUKE Oe3omacHOCTH. (O3HAKOMHUTEIbHAS
9KCKYpCHsl C TMOCEIIEHNEM MPOU3BOACTBA paanodapMIIpenapaToB U FeHEepaTOPOB TEXHEIMs, C
U3YYCHHEM TEXHOJIOTUU MPOU3BOJICTBA, NPHUMEHIEMOMY OOOpPYIOBAaHUIO, BBITyCKaeMOMN
IpEIIpPUATHEM MTPOIYKIIMHI, METO1aM U (opMaM KOHTPOJIS PO TYKIIHH.

BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUMN.

Mooyns 2.

O3HaKOMJICHHE C TEXHOJIOTUSIMU PabOThI HA MPEINPUATHH 110 Tpou3BoAcTBY POII B Tom
YHUCJIE CO CIEAYIOIUMH OCHOBHBIMU CTAUSIMU:

- OIIpeJIeNICHNE aKTUBHOCTH Atoata (renepatop Tc-99m);

- IPUTOTOBJICHUE PACTBOPOB IS DIIFOUPOBAHUS;

- U3MEpPEHNE KPUBOU AIIOMPOBAHUS;

- cCUCTeMa MEHEI)KMEHTA Ka4yeCTBa IPOU3BOACTBA PATUON30TONHON NPOIYKIUH.

BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUMN.

Mooynws 3.

Cucmemamuszayua mamepuana, no020moeKa omyema.

OO6o0mieHre M cucTeMaTH3alusl JaHHBIX MO CTPYKTYpe, TE€XHOJOTHMH IPOU3BOJICTBA,
MPUMEHSIEMOMY 00OpYIOBaHUIO, BBIITYCKAEMON MPEANPHUATHEM MPOIYKIIHH, METOAaM U (opMam
KOHTpoJIst mpoaykiuu. [louck u c6op HegocTaromux AaHHbIX. [lonroToBka n HamucaHUe OTYeTa.
[ToaroroBka u HanKcaHUE OTYETA MO BBHITOJIHEHUIO WHIUBUIYAIbHOTO 3aJaHUsI.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bceero
Bunbr yue6HOM paboThI B 3ayerHBIX B akanmeM. gacax
eIMHHUIIaX

O01mas TpyA10eMKOCTh I CHUIIIMHBI 110 Y4eOHOMY 3.0 108
IJIaHY ’
IIpakTnyeckas padora (I1P), B Tom uncie: 3,0 108
Brimonnenue MOJIy4YEHHOTO 3aJJaHHs Ha 3.0 108
MIPOU3BOJICTBEHHYIO TPAKTUKY ’
Buj uTOroBOro KOHTPOJIsi: 3a4eT ¢ OLEHKOM

Bunasl yueOHoii paboTh Bcero

B 3auerHbIx B actp. gacax
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eIMHALAX

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY

3,0 81
ILUIAHY
IIpakTnyeckas padora (I1P), B Tom uncie: 3,0 81
Brinonnenue MOJTYYCHHOT'O 3alaHus Ha 3.0 8]

MIPOU3BOJICTBEHHYIO MTPAKTUKY

Bu HTOrOBOr0 KOHTPOJIS: 32a4€T ¢ OLEHKOI

AHHOTanus pado4eil NporpaMmsl
«IIpexnumiomuas npaktuka» (b2.b.04(I1x))

1. Heau npeAMNI0MHON NPAKTHKH:

- 3aKpeIUIeHHEe TEOPETHYECKUX 3HAHMM M MPaKTUYECKUX HaBBIKOB, IOJYYEHHBIX B
nporecce 00y4eHus o IporpaMMe CTeIHaTUTETa,

- TpuOOpeTeHHE HABBIKOB, HEOOXOMUMBIX B JaJbHEHIIeH mpodeccuoHaIbHOM
JACATCIIbHOCTH,

- npuoOpeTeHHne OMbITa MOCTAHOBKM U BBHIMOJIHEHHUS HAay4YHO-HCCIIEI0BaTENbCKUX (B
ciyyae

BBITIOJTHEHUS] HAyYHO-UCCIIEI0BATENIbCKON pabOThl) U MPOEKTHBIX (B CiIydae BBIMOJTHEHUS
pac4eTHO-IPOCKTHOW paboThI) 3a1a4;

- OBJIaJIEHUE METOO0JIOTUEHN U MeToJaMU 00pabOTKU Pe3yabTaTOB UCCIIETOBAHUS;

- yuacTHe B paboTe Hay4yHO-HCCIENOBATEIbCKOW TPYIIBI, BPEMEHHOTO TPYIOBOTO
KOJUJIEKTHBA;

- C60p, IoATOTOBKAa W CHUCTEMATU3alusd MAaTCpuaJioB TII0 TEMATUKC BBIHYCKHOﬁ
kBanuukanuonnon padbotel (BKP).

2. B pe3yabTaTre NpOXO:KAeHHMS MNPEIIUIIOMHOH NPAKTHKH o0Oydalomuiicsa 1o
NnporpaMMe cHeuMaJInuTeTa J0JLKeH:

obnadamys CIEAYIOIUMU KOMIIETCHIIUAMU:

- CHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJIOTMYECKHMH TMpolecc B COOTBETCTBUU C
PErIIaMCHTOM U HCIIOJIb30BATh TCXHUYCCKHUEC CPCACTBA AJIA U3MCPCHHA OCHOBHBIX ITAPaMCTPOB
TEXHOJIOTHYECKOTO TMpoIiecca, CBOMCTB chIpbs U nmpoaykiuu (ITK-1);

- CIOCOOHOCTBIO K pEIICHUI0 MPOo(ecCHOHANBHBIX IPOU3BOJICTBEHHBIX — 3aad,
BKJIIOYAIOLTUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTMYECKHMX HOPMATHBOB PAacXO/I0BaHUs
CBIPBSI,  MaTepHalioOB W  DHEPreTUYECKUX  3aTpaT, COBEPIICHCTBOBAHHUE  KOHTPOIS
texHosiornaeckoro nponecca (ITK-2);

- CHOCOGHOCTBIO AHAJIU3UPOBATH TEXHOJOTMYEeCKHUHU IponeccC, BBIABIIATL €0 HCAOCTATKH
U pa3pabaThiBaTh MEPONPHUATHS 10 ero coBepiieHcTBoBaHMIO ([1K-3);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHOE TEXHUYECKOE PEIICHHE C Y4eTOM OXpaHbI
Tpy/a, paiuallMOHHON O€30TIaCHOCTH M OXpaHbl okpyxkatomen cpeasl (ITK-4);

- CIOCOOHOCTBIO K AaHaIM3y CHUCTEM AaBTOMATH3AIMM MPOU3BOJCTBA M pa3paboTke
MEpPOTIPUATHIA 10 UX coBepieHcTBOBaHuIO (I1K-5);

- CIOCOOHOCTBIO K pa3paboTKe IIJIaHOB M MPOrpaMM MPOBEICHUS HAy4YHO-
HCCJIEI0BATENbCKUX pa3pabOTOK, BEIOOPY METO/IOB U CPeACTB pemieHus HoBbIX 3a1a4 (I1K-9);

- CHOCO6HOCTBIO CaMOCTOATECIIBHO BBIIIOJHATH HCCICAOBAHUA C HCIIOJb30BAHUEM
COBPEMEHHOU ammapaTypbl U METOJIOB MCCJICIOBAHUS B 00JIACTH OOBEKTOB MPOQPECCHOHATIBHON
NeSITeIbHOCTH, TPOBOAUTH  KOPPEKTHYIO O0OpabOTKy pe3ylbTaToB M YCTaHABJIMBATb
anekBatHoCTh Mozeneit (ITK-10);

- TOTOBHOCTBIO HCMOJB30BaTh METOJbI OLIEHKH pHCKa W pa3padbaTbiBaTh MeEpbl IO
obecreyeHni0 0e30MacHOCTH pa3pabaThIBAEMBIX HOBBIX TEXHOJIOTHN OOparieHusi ¢ 00beKTaMu
npodeccruonanbaoi aestenbHocTH (ITK-11);

- CHOCOOHOCTBIO TPEACTABIATh PE3yJIbTaThl HCCIEIOBaHUS B (OpMax OTYETOB,
pedeparoB, mnyOmukamuii W NyOMUYHBIX OOCYXIECHHH, CIIOCOOHOCTBIO (HOPMYITHUPOBAThH
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IIPAKTUYECKUE PEKOMEHIAMK 110 MCIOJIb30BAaHUIO PE3YJIbTAaTOB HayuyHbIX uccienoBanuil (ITK-
12).

3nams:

- OCHOBBI OpraHU3alMK1 U METOJOJIOTHIO HAYYHBIX HCCIIEI0BAHNN;

- COBpPEMECHHBIC HayYHbIE KOHIICTIIIUY B 00JaCTH TEXHOJOTHH TeIIoHocuTeneit 10V

-CTPYKTYPY M METOJbl YINPABICHHUS COBPEMEHHBIM IPOU3BOJCTBOM MAaTEpUAJIOB
COBPEMEHHOM SHEPIEeTUKH.

Ymems:

- paboTaTh ¢ HAyYHBIMH TEKCTAMH, MIOJH30BATHCS HAYYHO-CIPABOYHBIM alapaToM;

- 00pabaTbIBaTh, aHATM3UPOBATH MMOTYYEHHbIE SKCIIEPUMEHTAIbHbBIE TaHHBIE;

- o(popMIIATH pe3yabTAThl HAYYHBIX UCCIICIOBAHUIA;

- HCHOJIb30BaTh IIOJIyYCHHBIE TEOPETHYECKHME 3HAHUSA JUII  IPOECKTUPOBAHMS
TE€XHOJOTMYECKUX JIMHUN IPOU3BOJCTB MaTEpUaIOB COBPEMEHHOM HEPT€TUKH.

Braoemy:

- HaBBIKAMH CaMOCTOSITEIbHOM HAyYHO-HCCIIEI0BATEIbCKOM IEATEIILHOCTH, pabOTHI €

HMCTOYHMKAMH Hay9HOU WH(popMannu, pedepupoBaHus HAyYHBIX ITyOJIMKAITAN;

- METO/IaMU IPOEKTHPOBAHMSI OCHOBHBIX U BCIIOMOTaTENbHBIX LIEXOB IIPONU3BOJCTBA

MaTepuajoB COBPEMEHHON SHEPreTHKH, Cloco0aMu pacuera TEeXHOJOTHYECKOTO
o0opymoBaHusl.

3. KpaTkoe conepxaHue NpeaIuiiOMHON MPAKTUKU

Temaruka NpeIAUIUIOMHON IPAKTUKHU CTYAEHTOB CIELUUAJINTETa [0 CHELMAIBHOCTU
«XUMHUYECKass TEXHOJIOTUSI MAaT€pUaIOB COBPEMEHHOW SHEPIeTHKW» OINMPEAENSIETCS] TEMAaTUKON
UX BBINYCKHOW KBIM(UKAIUOHHOW pabOTBI M  MOXKET MPOBOIUTHCS B  HAy4HO-
HCCJIeI0BATEIbCKOM opmMare.

[IpenmuruioMHas TMpakTHKa MPOXOJUT B HAYYHBIX JTaOOpaTOPUAX, TEXHOJIOTUYECKUX
NoJipa3iesieHusIX, UHQOPMALIMOHHBIX IIEHTPaX HayYHO-HUCCIEI0BATENIbCKOW OpraHU3alluy WK B
nabopatopusx kadenpst XBOP um. JI. . Menneneesa.

CtyaeHThl 3HAKOMATCS ¢ TeKyIIerd paboToil 1abopaTopru, OCBAaMBAIOT METObI CUHTE3a,
aHaJIM3a, MCCIEA0BaHUsl CBOMCTB MaTEpUajoB COBPEMEHHOW SHEPreTUKH, ONMPAsCh HA ONBIT U
HaBbIKM NMPUOOPETEHHbIE MPH OCBOCHUU AHUCLUUIUIMHBI «Y4eOHash Hay4dHO-HCCIIEOoBaTEIbCKas
paboTb1», IPUOOPETAIOT HABBIKM NOMCKA HAYYHO-TEXHUYECKON MHPOpMaLuu 1 paboThl ¢ 6azamu
JAHHBIX, MPOBOJAAT 3KCIEPUMEHTAIbHBIE HCCICAOBAaHUS W WCIBITAHUS B COOTBETCTBUHU C
yrBepikaeHHON Temoii BKP, yuacTBytoT B 00paboTKe pe3ynbTaToOB MCCIECIOBAHUS U MOATOTOBKH
WX K yOJUKaIiu.

Bo BpeMst npoXokaeHHS MPeUITIOMHON MTPAKTUKK CTYJEHTHI COOMPAIOT MaTEepUaIIbI 10
TEMaTHKE BBIMYCKHON KBaJM(UKAIIMOHHOW paboThl, aHAIM3UPYIOT HX, HaME4YaloT OCHOBHBIE
HaNpaBJICHUS U 33]1a4i pabOThI, BBIPAOATHIBAIOT METOIOJIOTHIO PELICHUS TUX 33]1aY.

KoHkpeTHOE copepaHue MPEeAJUINIOMHON MPAKTUKHA ONpPEAENAeTCS WHIWBUAYaJIbHbBIM
3a/laHueM CTYACHTA C y4ETOM MHTEPECOB U BO3MOKHOCTEW OpraHU3aluii, I1e OHa BBIIOJIHAETCS.

WuauBuayanbHOoe 3amaHue pa3pabaThiBaeTcs MO MPO(UIII0 CIENHUaIbHOCTH B CTPOrOM
COOTBETCTBUH C TEMOH BBIITYCKHOM KBaTU(UKAITMOHHON PabOTHI CHIEIIUATNCTA.

4. O0beM y4eOHOM JUCHUIINHBI

Bcero
Buner yueGHol paboThl B 3aueHBIX B akaznem. gacax
€AMHHALIAX

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY 24,0 364
IUIAHY

IIpakTnyeckas padora (IIP), B ToM 4ncie: 12,0 432
Beimonnenue IIOJIy4YE€HHOT O 3alaHus Ha 12.0 432
HPEAIUIIIIOMHYIO IPAKTUKY ’

CamocrosiTesibHast padoTa 12,0 432
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\ Buja uTOroBOro KOHTPOJIsi: 3a4eT ¢ OLEHKOM

Bunbr yue6HOM paboThI Bcero
B 3auetHbIx B actpoH. yacax
CANHHNIIax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 24,0 648
TUIAHY

IIpakTnyeckas padora (I1P), B Tom uncie: 12,0 324
Brinonnenue MMOJTYYCHHOT'O 3alaHus Ha 12.0 324
MPEIIUILIOMHYIO TPAKTUKY ’

CamocrosiTesibHasi padboTa 12,0 324

Bu HTOrOBOr0 KOHTPOJIS: 32a4€T ¢ OLEHKOI

4.4.5. I'ocynapcrBennasi urorosas arrecranus (b3.5.01)

1. Heab rocynapcTBeHHOM HMTOrOBOM ATTECTAMM — BBISIBICHHE  YPOBHSA
TEOPETHUUECKOM U TMPAKTUYECKOW MOJArOTOBIEHHOCTH BBIMYCKHUKA BYy3a K BBINOJIHEHUIO
npo)eCCHOHANIBHBIX 3a7jad W COOTBETCTBUS €ro moAroToBku TpedoBanmsm PI'OC BO mo
creuuanbHocT 18.05.02 Xumuueckass TEXHOJIOTHS MaTepHAIOB COBPEMEHHON 3HEPreTUKH,
crenuranu3anus Nel «TexHoIorus TEMIOHOCUTENIEN U PaAO3KOJIOTHS SIAEPHBIX SHEPTreTUYECKUX
YCTaHOBOK.

2. B pe3yabrare rocyiapCcTBeHHOl HTOrOBOM aTTecTAIIMH OOYyYAKOIIMIICH 10
NMporpamMmMe CrenuaJInTeTa 10/JKeH
0b1a0amsy CIETYIONTUMU KOMITETCHIIHSIMU:

OOIIEKYIbTYPHBIMH, OOMIETTPOPECCHOHANBHBIMU, MPO(PECCHOHANBHBIMU W CIIEIHATbLHBIMU
npoecCHOHANBHBIMU ~ KOMIIETCHLIUSAMH, [E€PEUMCICHHBIMU B  paslene 3  HacToslen
00111€00pa30BaTENBLHOM MPOrPaMMBI.

3namo:

— TOPSZIOK OpraHu3alliy, IUIAHUPOBAHUS M MPOBEICHUS HAYYHO-UCCIIEOBATEIBCKUX PadoT C
UCIIOJIb30BAaHUEM TIOCTEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHH B 0O0JAaCTH XUMHUYECKOU
TEXHOJIOTMH MaTepHUaJIOB COBPEMEHHOM SHEPreTHKY;

— METOJbl CHHTE3a U HCCIEAOBaHUSA (U3UKO-XUMHUECKUX, (PU3MKO-MEXaHMYECKUX CBOWCTB
MaTepHaloB COBPEMEHHON YHEPIeTUKH;

— COBPEMEHHBIC HAy4YHbIE TEHICHIIMM pA3BUTHA B OOJACTH XUMHYECKOH TEXHOJIOTHU
MaTepHaoB COBPEMEHHON YHEPIeTUKH;

— OCHOBHBIE TEXHOJOTMYECKHE Mporecchl A(PQPEKTUBHOIO M OE30HaCHOTO MOJTyYCHHUS
MaTepHaioB COBPEMEHHON YHEPTETUKHU.

Ymems:

— CaMOCTOATENIbHO BBISIBJISITH IMEPCIEKTUBHBIE HAIMpPABICHUS HAyYHBIX HCCIEIO0BAHUM,
00OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTh MPOOJIeMBbl,
MPOBOJNUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIIOJIB30BAaHHEM COBPEMEHHBIX MPHOOPOB,
AQHAJIM3UPOBATh W HMHTEPIPETUPOBATh MOJYUYECHHBIE PE3yJbTaThl, MOArOTABINBATh OTYETHl U
MyOIMKAIUK O Pe3yIbTaTaxX UCCIICOBAHMIA,

— OCYILECTBJIATh MOUCK M aHAIU3 HAayYHO-TEXHUUYECKON MH(opManuu B 00JIaCTH XUMUYECKOU
TEXHOJIOTMM MAaTepHUaJIOB COBPEMEHHOW JHEPreTUKM C LEJIbI0 HAyYHO-NPAKTUYECKOM H
MIaTEHTHOM MOAIEP>KKU IIPOBOIUMBIX MCCIICIOBAHUN;

— NPUMEHATh 3HAHUSA [0 XMMUU U TEXHOJIOTMM MAaTepUalOB COBPEMEHHOM YHEPreTUKH M HUX
OT/IENIbHBIX KOMIIOHEHTOB JIJIsl YIIPABJIEHUS TEXHOJIOTHYECKUM IMPOLIECCOM, TPOTHO3UPOBAHUS U
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peryaupoBaHusi OCHOBHBIX KCILTyaTal[AOHHBIX CBOMCTB, MOCTAHOBKHU 3aa4 10 UCCIIEI0BAHUIO U
MIPOEKTUPOBAHUIO TEXHOJOTHH HOBBIX MAaTEPUAIOB COBPEMEHHOM 3HEPreTUKH;

Braoemy:
— METOJNOJOTHEM MW METOAMKOW TMPOBENCHUS HAy4YHBIX HCCIICIOBAHWMN; HaBBIKAMH
CaMOCTOSITENIbHOW HAyYHOH M UCCIIE0BATENILCKOM padoThI;
— HaBbIKaMU PalOTHI B KOJUJIEKTHUBE, IJIAHUPOBAHHUS M OPraHU3allMM KOJUIEKTHBHBIX HayYHBIX
WCCJIEI0BAHNI; COBPEMEHHBIMH METOAAMH HUCCIEOBAaHUS U AHAJIM3a MATEPUAJIOB COBPEMEHHOM
SHEPreTUKHU;
— HaBbIKaMHU MPOBEJICHUS HCCIIEIOBAHNN MaTepHUaIOB COBPEMEHHON YHEPIreTUKH, UX UCTIBITAHUM
Y KOHTPOJISI TapaMEeTPOB TEXHOJIOTUYECKUX MPOLIECCOB UX TOJYUCHHUS;
— HaBbIKAMHU  BBINIOJIHEHUS HMHXKEHEPHBIX  PACyeTOB, OOECHEYMBAIONIMX IMPOBEACHUE
CYILIECTBYIOIIETO TEXHOJOTHYECKOTo TMpollecca WM BHECEHHS B HEro HeOoOXOIWMBIX
JIOTIOJTHEHU Y U3MEHEHUM.

3. KpaTkoe cogep:xaHue rocy1apcTBeHHOM UTOrOBOM aTTecTAluM

locynmapcTBeHHass UTOTOBasi aTTecTals OOYYalOIIUXCS MO MpOorpaMMe CIeHHaTuTeTa
MPOBOJUTCS B (popMe 3aIUTHl BHIMYCKHOW KBanmupukarmonHo pabdotsl (BKP) — mumiomHoM
paboThl WM JUIIOMHOTO MPOEKTa. ['ocyaapcTBEHHAss UTOTOBask arTecTalus B (GopMe 3allUThI
BKP npoxomutr B 11 cemectpe Ha 0a3e 3HAHMIA, MOJYYCHHBIX CTYACHTAMH TPU HU3yYECHUU
JucHUIuInH  crienrabHOCTH 18.05.02 Xumudeckass TEXHOJOTHS MaTepHajioB COBPEMEHHOM
sHepretuku, crnennanmuzanus Nel «TexHosorust TEnmaoHOCUTENEH M PAAMOIKOJIOTUS SAIEPHBIX
DHEPreTHUECKUX YCTAaHOBOK» [ OCydapCTBEHHAs WTOTOBasi arTecTalus OOy4Yalolmuxcsl IO
nporpaMMe CrHelnuaguTeTa — 3alluTa BbIIYCKHONW KBaNU(UKALMOHHOW pPAaOOTHI MPOBOAUTCS
rOCYyJapCTBEHHOM  SK3aMEHAIMOHHOW Komuccue. KoHTponp 3HaHuii  oOyuarommxcs,
nonydyeHHbIX Tpu ocBoeHun OOIl, ocymectBigercs nyrem mnpoBeAeHus 3anutbel BKP u
MPUCBOCHUS KBATM(DUKAIIUY «HHKEHEDP.

4. Oobem 'HA

[Tporpamma oTHOCHUTCA K 6a30B0Oi yacTu ydeOHOro miaHa, k 010Ky 3 «['ocymapcTBeHHas
utorosas arrectarus» (b.3.5.01) u paccuntana Ha cocpeIOTOYECHHOE TTPOXOKICHUE B CEMECTPE
(6 xypc) obyuenus B ooveme 216 u (6 3ET). IIporpamma mpezmonaraer, 4To oOydaromuecs
UMEIOT TEOPETUYECKYI0 U MPAaKTUYECKYIO0 MOATOTOBKY B 00JAaCTH XMMHUYECKOM TEXHOJIOTUU
MaTepHaioB COBPEMEHHON YHEPTETUKHU.

Bcero
Bunb! yuebHoM paboThI B 3a4eTHBIX B akagem. gacax
€IMHULIAX
O0mas Tpya10eMKOCTh I CHUIIMHBI 110 Y4eOHOMY 6.0 216
TJIaHY ’
IIpakTnyeckas padora (IIP) 3,0 108
CamocrosiTesqibHas padoTa 3,0 108
Bua uToroBoro KOHTpoJIA: I'mA
Bunbr yue6HOM paboThI Bcero
B 3auetHbIx B actp. yacax
CANHHNIIax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 6.0 126
IJIAHY ’
IIpakTnyeckas padora (I1P) 3,0 81
CamocrosiTesibHasi padboTa 3,0 81
Bua uToroBoro KOHTpoJIf: THA
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4.4.6 ®akyJbTATHUBBI

AHHOTanuA padoyeil NMPOrpaMmbl AUCHUNIHHBI
«Cpaxaanckas 3a1UTa B Ype3BblyaiiHbIX cutyanusax» (OTA.B.01)

1. leab AMCHUIUIMHBI - TOJATOTOBUTH CTYIEHTA K OCMBICICHHBIM IPAKTUYECKUM
NeHCTBUSAM MO OOECIEeYeHHI0 CBOEH O€30MacHOCTH M 3aIUThl B YCIOBUSX BO3HUKHOBEHHS
Ype3BhIYAHON CUTYallMU IPUPOIHOTO, TEXHOTEHHOT'O U BOGHHOI'O XapaKTepa.

2. B pe3yabrare wu3ydYeHMs [JUCHUILVIMHBI O0y4YawInMiici N0 mporpamme
CIeNNATUTETA JOJIAKEH:

061a0amp CIEIYIOIUMA KOMIETCHITHSIMH:

- CIOCOOHOCTBIO  HCIIOJIb30BaTh ~ HOPMAaTUBHBIE  TPaBOBble  aKThl B CBOEH
npodeCCHOHATBHOMN AESITEeIbHOCTH, CTOCOOHOCTHIO U TOTOBHOCTBIO K COOJIIOZCHUIO TIPaB

u obs3anHOCTel TpaxaanuHa (OK-9).

3nams:

- XapaKTepUCTHKU TPUPOIHBIX OEJCTBMI, TEXHOTEHHBIX aBapuil M  KaTacTpod Ha
pasnaoHHO, XUMUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, MopaXkaroure HakTopsl IPyrux
OITaCHOCTEI;

- OCHOBBI BO3JICHCTBHS ONACHBIX (DAKTOPOB 4YpEe3BBHIYAWHBIX CUTYallMii Ha 4YelloOBeKa H
IPUPOJIHYIO CPEy, AOMYCTUMBIE MpeeNbHbIE KPUTEPUHU HETaTUBHOTO BO3ICHCTBHS;

- Mepel 0e30MacHOro TOBEAEHUS MpH TNpeObIBaHUM B pailloHax (30HAX)  TOXKApPOB,
PaAMOAKTUBHOIO, XUMHUYECKOTO U OMOJIOTHYECKOr0 3arps3HEHMS;

- CImocoOBl M CPEACTBA 3alIUTHI YEJIOBEKAa OT BO3JACUCTBUS MOPAXKAMOIMHUX (aKTOPOB
Ype3BhIYANHBIX CUTYAIMi MPUPOJHOTO, TEXHOTEHHOTO M BOEHHOTO XapaKTepa.

Ymemy:

- HCIOJBb30BaThb  CPEJCTBA 3alIUTHl OPraHOB JbIXaHUS M KOXH, MEIUIIMHCKUE IS
CaMO3alUThl U OKa3aHUS MOMOIIH JIPYTUM JIOJISIM;

- IPUMEHSTh MEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS IS JIOKATU3alluy U TYIICHUS TOoXapa,
BO3HHKIIIETO B ayAUTOPUH (J1a00paTopun);

- OKa3bplBaTh ceOe M JAPYTrUM MOCTPALaBIIMM MEAULHUHCKYIO TOMOIIb C HCHOJIb30BaHUEM
TaOENbHBIX U TOJIPYYHBIX METUITUHCKUX CPEACTB.

Braoemy:

- mpuéMaMu MPOBEACHUS YaCTHYHOW CAaHUTAPHON 0O0pabOTKM MpHU BBIXOJE M3 pailoHa (30HBI)
PaauoOaKTUBHOTO, XMMHUYECKOTO U OMOJIOTHUECKOTO 3arpsa3HeHUs (3apaKeHus);

-- Cr0CcO0aM¥ U TEXHOJIOTHSIMU 3aIIUTHI B UPE3BBIYAHHBIX CUTYAIUSX.

3. KpaTkoe coaep:xaHue IUCUUIIHHBI

1. OnmacHoctu mnpupogHOro Xapakrtepa. CTHXHiiHbIe O€ACTBUS,  SBJICHUS HPUPOIBI
pa3pyLIUTEIbHON CHIIBI - 3€MJIETPSICEHUS, HABOJHEHUS, CEJEeBbIe MOTOKU, OTMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYIIKAHOB, 0OBAJIBI, 3aCYXH, yparaHsl, Oypu, OKapbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu W KaTacTpodbl HA paJHAIlMOHHO
OIIACHOM OOBEKTE, XHUMHUYECKH OIACHOM OOBEKTe, OMOJIOTHYCCKH OIIACHOM OOBEKTE; Ha
TpaHcropTe  (OKEJIE3HOJIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHUAIIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAQIBHBIX CHCTEMaX KU3HE0OeCIIeUeHHUS.

3. OmacHOCTH BOEHHOro Xxapaktepa. [IpumeHeHne Opy>KHsi MacCOBOrO MOPAXKEHUS
(siIepHOTO, XMMHYECKOT0, OHMOJOTHYECKOro), OOBIYHBIX CpPEICTB C  3a)KHUTaTEIbHBIM
HAIlOJIHEHUEM, HOBBIX BHUAOB OpYXHS. 30HBI 3apak€HUS OT CPEACTB MOPAKEHUS M HX
BO3/ICIICTBUE HAa HACEJIEHUE U OKPYKAIOLIYIO IIPUPOJHYIO CpEAY.

4. ToxapHasi 0€30MaCHOCTh — COCTOSIHME 3alllMIICHHOCTH HaceJeHUs, UMYIIECTBa,
oOmiecTBa W rocyaapcTBa OT moxapoB. [lokapHasi omacHOCTh (MPUYUHBI BO3HUKHOBEHUS
MOKapoB B 3JIaHMSIX, JIECHBIE TMOXapbl). Jlokanuzamus u TymeHue moxkapoB. I[lpocreiimue
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TEXHUYECKUE cpeAcTBa noxkapoTyenus (oraerymurtenu Ol -8, OY-2) u npaBuiia noib30BaHUs
UMHU.

5. Komuiekc MeponpusTuil TpaXk1aHCKOM 3aIlUThl HACEIEHMUS.

Onosemenue u uHGOpMHpOBaHHE HaceldeHHs 00 omnacHocTu. [IpuHsATHE HaceneHHEM
curHaioB omnosemieHus («Buumanue Bcem!», «BoszmymHas TpeBoray, «PammanuonHas
OTIACHOCThY», «XHUMHUYECKasi TpeBoray», «OTOOW OmacHOCTH») W TOPSAIOK JICUCTBHUS IO HUM.
DOBaKyalus HaceleHUs U3 30HbI omacHOCTH. CrocoObl 3BakyalMyd ODKCTPEHHAas 3IBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHUH IOKapa.

CpenctBa nuHaMBHIYyanbHOM 3amuThl opranoB abixanust (I'TI-7, I'TI-7B, I'TI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’I3K, AT, AI1I-3, TI3VY-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIUHCKHUE CPEJICTBA 3AIUTHI .

CpencTBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHuwe,  3amuTHBIE CBOWCTBA
yoexum. IIpotuBopanmarnuonnsie ykpbiTus (IIPY, mom3emHble TeEmIEXOTHBIE MEPEXOJHbI,
3arinyOJieHHbIE CTaHIMM METPOIOJIUTEHA), MpOCTEHIINE YKPBITHS (TpaHLIEH, OKOIIbI,
nepeKpoIThie menn). [IpaBuia 3anatus yoexuna.

6. Oka3zaHue MNepBOM MEIMIIMHCKON MOMOIINM MPU O0XKOrax, PAHEHUSX, 3apAKCHUSX.
[IpoBeneHne yacTUUHOM caHUTapHOW 0OpPaOOTKH KOXKHBIX ITOKPOBOB YEJIOBEKA MPH BBIXOAE U3
30H PaJMOaKTUBHOTO, XMMHYECKOTO W OHMOJOTUYECKOTO 3apakKeHUs (3arps3HEHUs), U3 30H
MOKAPOB.

7. JIukBUgauMs MOCIEACTBUI YpEe3BbIYAHON cUTyaluu. PaguanioHHas U XUMHYECKast
pasBenka odara TOpakeHHs (3apaxkeHus). ABapHifHO-criacatenbHble paboThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTUBAIMs, Jerazamus, Jae3uH(eKus,
JI€3UHCEKIUs

8. DkcTpeHHas »5Bakyallds €3 ayauTopuu (JadopaTopuu) B YCIOBHIX TIOXKapa,
pPaaMaIMOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HeHUs TEPPUTOPUU C MCTIOIB30BAHUEM
npoctermux cpencts 3ammuThl («Denuxcy, ['JI3K, mpotusoraza I'TI-7 ¢ JII1T-3).

4. O0beM y4eOHOM JUCHUILINHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 1 36
AyIMTOpPHbIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0,44 16

ITpaktuyeckue 3ansatus (I13) - -

JlaGopaTopHbie pabOTHI

CamocrositesbHas padora (CP): 0,56 20

Buja koHTpoJsi: 3a4er / 3k3aMeH 0,0 3aver
Bunbr yue6HOM paboThl B 3auetHpIx B actpon.
CANHHNIIax qacax
O01mast Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY IJIAHY 1 2
AyIMTOpHBIC 3AHATHS: 0,44 12
Jlexumm (Jlek) 0,44 12

[Ipaktnueckue 3ansatus (113) - -

JlaGopaTopHbie pabOTHI

CamocrositesbHas padora (CP): 0,56 15

Buj koHTpOJISA: 3a4eT / IK3aMeH 0,0 3a4er

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«IlepeBox HayuyHO-TexHHYecKOil tuTeparypsD (PT/1.B.02)
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1. Heab AUCHMNIMHBI — NPUOOPETEHHE 00YYAIOIUMHUCS 001el, KOMMYHUKATUBHOU U
npohecCHOHANBbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax s3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBIMIONHSATH Pa3IMYHbIe BUIBI MPO(EecCHOHAIBHO OPHUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yJibTare H3y4eHHust AUCHUILINHBI 00y4Yalouuiicss mo mporpamme
CIeNNATUTETA JOJIKEH:

061a0amp CIEIYIOIUMA KOMIETCHITHSIMH:

- CIMOCOOHOCTHIO K TIPO(hecCHOHaTbHOMY OOIIEHUI0 HA MHOCTPAHHOM SI3bIKE, K TTOJTYYCHHUIO
uHpopManuu 13 3apy0ekHbIX HCTOUHUKOB (OK-6).

3namo:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHUSI YKBUBAJICHTHOCTH B TIEPEBOJIC;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKA KK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJIHEHHS TEepeBOAAa KOJMYECTBO JIEKCHUYECKUX EIMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBETUECKUX PEaIUii;

Ymems:

- IPUMEHATH OCHOBHBIC TIPUEMEI TIEPEBOJIA;

- OCYUIECTBJIATb MUCHBMEHHBIM TMEpeBOJ C COOJIOACHHEM HOPM JIEKCHYECKON
HKBUBAJIEHTHOCTH, COOJIIOICHUEM TPaMMATHUYECKHUX, CAHTAKCHUECKHUX M CTUINCTUYECKUX HOPM;

- 0(OpMIISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PENAKTOPE;

- OCYIIECTBISITH TEPEBOJl C COONIOJICHHEM HOPM JIGKCHUECKOH SKBHUBAJICHTHOCTH,
cOOI0ICHEM IPaMMaTHYECKNX, CHHTAKCUYECKUX U CTUJIMCTHUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPATHHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

Braoemy:

- METOJMKOW MPEeArnepeBOYSCKOT0 aHajan3a TEeKCTa, CIOCOOCTBYIOMICH TOYHOMY
BOCTIPUSATHIO UCXOTHOTO BBICKA3bIBAHUS;

- METOAMKOHN TOJrOTOBKM K BBIMOJHCHHUIO TIEPEBOJAA, BKIIOYAS TMOUCK HHPOPMAIUH B
CIIPaBOYHOM, CIIEIIMAILHOM TUTEpaType U KOMIbIOTEPHBIX CETSIX;

- OCHOBAMH CHUCTEMBI COKPAIIEHHOW MMEePEBOTICCKOM 3aIMUCH TIPH BBITIOJHEHUH TTEPEBOJIA;

- OCHOBHOM MHOS3bIYHON TEPMHUHOJIOTUEN CIENUAIBHOCTH,

- OCHOBaMH peepUpPOBAHKS 1 AHHOTHPOBAHHSI IMTEPATYPHI 110 CIICIIHATLHOCTH.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI

Beenenue. Ilpeamer u posb mepeBoja B COBPEMEHHOM oOOIIecTBe. Pa3nuuHbie BHIBI
nepeBoja. 3aa4u U MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Mooyns 1: Ilepesod npeonoscenuii ¢ eudospemennvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue mOpsAKa CIOB B AHIVIMMCKOM M PYCCKOM NpeioxkeHusix. llepeBon
MPOCTOTO MOBECTBOBATEILHOTO MPEIOKECHUS HACTOSIIET0, OYAYIIEero U MPOIIeAIEr0 BPEeMEHHU.

OcoOeHHOCTH TEpeBOAAa BOMPOCUTENBHBIX W  OTPHUIATEIBHBIX MPEVIOKEHUH B
pa3IUYHBIX BpEMEHAX.

1.2 IlepeBoxn mpemnoxxenuit Bo BpemeHax Indefinite, Continuous. UteHue u mepeBoj 1Mo
teme "Hanorexnomorus".

Mooynv 2. Ilepesod npeonodcenutl ¢ UCnonb3osanuem euoospemennvlx gopm Perfect,
Perfect Continuous

2.1. TlepeBon mpemioxenuii Bo BpemeHax rpynn Perfect, Perfect Continuous
(yTBEpAUTEIbHBIC, BOIPOCUTEIBHBIE M OTpULIATENbHBIE GopMbl). OCOOCHHOCTH YHOTPEOICHUS
BCIIOMOTaTeNbHBIX TJIaroJIoB.

2.2 TlepeBonm crTpamarenpbHOro 3ajnora. TpymHble cliydad IMepeBojia CTPaAaTeIbHOTO
3ajora.

Urenue u nepeBop TekcToB 1o TeMe "Hayka n HaydHble MeTObI". AKTUBH3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.
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2.3. IlepeBox nmpuaaTouHbIX npeanoxxeHuil. [Ipuaarounsie noyexamue. I[Ipunarounsle
ckazyeMble.  [Ipunmatounbie  ompenenurenbHble.  [lpugaTounsle  00CTOSITENHCTBEHHBIE,
MPUAATOYHBIE IOMOJHUTEIbHBIE.

2.4. Tunbpl yCTOBHBIX NPENJIOKECHHM, TTpaBUjia U 0COOEHHOCTH WX mepeBoja. [IpakTtuka
IepeBojia Ha IpUMepax TEKCTOB «Hanomamepuanvly, « Xumuueckas mexHoio2usy.

2.5. IlepeBon mpemIoKeHUM C y4eTOM MpaBujia corjiacoBaHusi BpemeH. Ilpsmas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapraHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIJIOKEHUH.

2.7. MojanbHbIE TIAroiabl 1 0COOEHHOCTH UX TIepeBoa. Pa3BuTre HABBIKOB MEpeBoa MO
teMaMm «Hayka 3aBTpaminero nas», «HaHOpoOOTHI.

2.8. CrenmanpHasi TEepMHHOJIOTHS 110 TeMe «JlabopaTopus».

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBojia. Pa3BuTHE HaBBIKOB MIEPEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «J[abopaTopus, UBMEPEHHS B XUMUI.

Mooynv 3. Ocobennocmu nepegooda npeonroNceHull ¢ UCNONb308AHUEM HETUYHBIX (HopM
enazona.

3.1. Hemnunsie dopmel rinarona. Madunutus (HeomnpeneneHHas ¢opma riarosa). Pois
WHOUHUTUBA B TIPEUIOKCHUH U BAPHAHTHI TIEPEBO/Ia HA PYCCKUH s3bIK. [IpuyacTus u repyHIui.

3.2. NuduautuBHble 000pOoTHl. OO0OpOT AOMONHEHHWE ¢ WHPUHUTHBOM. BapuaHTbI
nepeBojia Ha pycckui A3bIK. TepmuHonorus no teme "CoBpeMEHHbIE TEXHOJIOTUN".

3.3. OO6Gopor mnomnexamee ¢ WHPUHUTUBOM. PasznmnuHble BapuaHTHI IEpeBOA.
TepmuHosiorus no reme "XumMuueckas TEXHOJIOTHS'".

3.4. TlepeBoa mpuyacTHBIX 000pPOTOB. AOCOMIOTHBIN MpUYacTHBI OOOPOT W BapHUaAHTHI
nepeBoza. Pa3Butue HaBbIKOB IepeBoja no temam "HanorexHonorun", «HanoyctpoiicTBay.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bunsl yueOHoii paboTh B 3auetHsix | B akagem.
€IMHULIAX qJacax
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpHBIC 3AHATHS: 1,78 64
Jlexumm (Jlek) - -
[Tpakruueckue 3anstus (113) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,0 3aver
Bunsl yueOHoI paboThI B 3aueTHbIX B actpon.
€IMHULIAX qJacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyIMTOpPHbIE 3aHATHS: 1,78 48
Jlexuunu (Jlek) - -
[Tpaxtuueckue 3ansatus (113) 1,78 48
JlabopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Bua koHTpOJIA: 3aueT / IK3aMeH 0,0 3a4er

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJINHBI
«Teopernueckue ocHoBbl xXumMumn» (®T/.B.03)
1. Heap AUCHMILUIMHBI - (OPMHUPOBAHUE Yy CTYISHTOB MPOYHBIX (HYHIAMEHTATHHBIX
3HaHWI B 00JACTH XMMHU Ha OCHOBE M3YUYCHHUSI OCHOBHBIX MOHATHUH U 3aKOHOB XMMHH C OMOPOH
Ha Tabmumy osnemeHtoB J[.M. MenneneeBa, TaOMUIly pacTBOPUMOCTH M Psii aKTHBHOCTU
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metayioB. Jucrummbaa «TeopeTndeckue OCHOBBI XHMHH» JIOMOJHSET W CIIOCOOCTBYET
Jy4lIeMy MTOHUMaHUIO TUCHUIUTUHBI «O011as 1 HeOpraHu4eckasi XuMus»

2. B pe3yabrare wu3ydYeHMs JUCHUIUVIMHBI O0y4YawInMiici MO mporpamme
CIeIHAJIUTETA 0JIKEH:

061a0amp CIEIYIOIUMA KOMIETCHITHSIMH:

- CIOCOOHOCTBIO MCIIOJIb30BATh MAaTEMaTUYECKHIE, €CTECTBEHHOHAYYHbIE U WHKEHEPHBIC
3HaHUS IS peleHus 3a/1a4 cBoel npodeccnonanbHoi aestensHocta (OITK-1).

3namo:

— OCHOBHBIE 3aKOHBI XHMUU;

—CTPOEHHE aTOMa U NEPUOJNYECKUN 3aKOH;

—OCHOBHBIE KJIACCHl HEOPTAHUYECKUX BEILIECTB;

—KJIacCU(PUKALNIO XUMUUECKUX PEaKIIHii;

— OCHOBHBIE TUITBI XUMHUYECKOU CBSI3H;

— IIPOLIECCHI, MPOTEKAIOIINE B PACTBOPAX, U OCHOBHBIE TEOPUU KUCIOT U OCHOBAHUM.

Ymemns:

— COCTaBJISITh JJIEKTPOHHBIE (OPMYJIBI AaTOMOB M OMNpPENEIATh BAICHTHOCTU U CTEHEHH
OKHUCJICHUS B COCIMHEHUSX;

— COCTaBJIATH (OPMYJIBl HEOPraHMYECKHX BEUIECTB pPAa3IMUYHBIX KJIaccoB (OKCHJIOB,
KHCJIOT, OCHOBaHUH, COJEH);

— COCTAaBJISITh YPABHEHUSI XMMUUYECKUX PEAKIMI pa3INYHbIX THIIOB;

— IPOBOJUTH CTEXMOMETPUUYECKHUE PACUETHI [0 YPABHEHHUSIM XUMUYECKUX PEAKIIUIL;

— COCTaBJIATH (POPMYJIbI KOMIUIEKCHBIX COEAMHEHUM, 1aBaTh UM Ha3BaHUS U MpeJyiaraTh
CHOCOOBI OTYYCHHUS.

Braoemy:

— METOJIJaMHU OINHMCAHUS CBOMCTB BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEU, BBITEKAIOIIUX U3
MEPUOIUYECKOTr0 3aKOHA U IEPUOINYECKON CUCTEMBI XUMHYECKUX 3JIEMEHTOB.

3. Kparkoe comepxanue 11 CHUNIIHHBI
Mooynv 1. BBeieHHE B XUMHIO.

OcHoBHbIE TOHATUS XUMUU. OCHOBBI ATOMHO-MOJEKYJISIPHOTO YYEHUS, BBIYMCICHHS
pa3sMepoB M MacC aTOMOB M MOJIEKYJI, OTHOCUTEJIbHbIE AaTOMHBIE M MOJIEKYJISIPHBIE MAacChl,
MOJISIpHAst Macca. 3aKOH MPOCTHIX KPATHBIX OTHOIIEHUM, 3aKOH COXPAaHEHHUs MacChl, IPOCTENIINe
BBIYUCIICHUSI TI0 YPaBHECHUSIM XHMHYECKUX PEAKIUA Ha ‘“HM30BITOK-HEIOCTaTOK . ['a3oBbie
3aKOHbI, ypaBHeHue Kianelipona — MeHieneeBa U BbIYMCICHUS Ha €70 OCHOBE.

OcCHOBHBIE KJIAacChl HEOPraHWYECKHX COeANMHEHUH. KuciaoTel M OCHOBaHWA; CONM:
CpenHue, Kucible, OCHOBHBIE, KOMIUIeKCHbIE. Knaccudukarus nu HomeHkarypa. ucconnanus
JJIEKTPOJIUTOB B BOJHBIX pacTBOpax. AMQOTEpHbIE OKCHIBI U TUIPOKCHIBIM OCOOCHHOCTH HMX
XUMHYECKHUX CBOUCTB. KrcmopoaHbie 1 OECKUCIOPOIHBIC KUCIOTHI U UX COJIH.

Kommekcusie coeauHenus. OOmue cBeleHUS O KOMIUIEKCHBIX COEIMHEHUSIX.
KommnekcooOpasoBarenb, JHraHibl, KOOPIWHAIIMOHHBIE YHCIA, JICHTAHTHOCTH JIUTAHJIOB,
BHYTPEHHSIS U BHEWIHSA chepbl KOMIUIEKCHOTO coeanHeHus. Knaccudukanuss KOMIUIEKCOB MO
BUJly KOOPAUHUPYEMBIX JUTaH10B. HoMeHKIaTypa KOMIUIEKCHBIX coeauHeHui. [Ipencrapnenue
00 M30MepuM KOMIUIEKCHBIX coequHeHui. Peakiuu oOpa3oBaHUs KOMIUIEKCHBIX COEIUHEHMIA,
CBOWCTBA KOMIUIEKCHBIX COEUHECHUM.

OcCHOBHbIE THUIIBI XMMHMYECKUX peakiuil.P eakunnoOMeHHbIE U  OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbIE. THUMHYHBIE OKUCIUTEIM W BOCCTAHOBUTENM, HAMWCAHUE YpaBHEHUU
MPOCTEUIIINX  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Tumbl OOMEHHBIX pEaKIHi,
TUAPOJIN3 COJIEH B BOJIHBIX pacTBOpax.

[Tepuonuueckuii 3axkon .M. MenneneeBa u nepuoandeckue cBoiicTBa. CoBpeMeHHas
dbopMynUpoBKa MepuoanYecKoro 3akoHa. [leprogudeckas cucreMa U €€ CBSI3b CO CTPOSCHUEM
atomoB. IIpenckazaHue CBOWCTB Ha OCHOBE MEPUOAUYECKOTO 3aKOHA. ATOMHBIE U HOHHBIE
pamuycsl. YCIOBHOCTb 3THX IOHATUH. 3MeHeHHe paauycoB aTOMOB II0 NEPHOAUYECKOMN
cucrteMe. VIOHHBIE painyChl U UX 3aBUCUMOCTb OT JJIEKTPOHHOI'O CTPOECHHS aTOMOB M CTEIIEHU
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OKHUCJIEHHSA. DHEpPrus HMOHM3ALUMU M CPOJCTBO K JJIEKTPOHY. 3aKOHOMEPHOCTH B H3MEHEHUU
sHepruu uoHuzauuud. Cxema Koccenst 11 OOBsICHEHHMSI OTHOCHUTENBHOM CHIIBI KHCIOT U
ocHoBaHuil. llpencraBneHne o wmertomax cpaBHUTENbHOro pacdera M.X. KapanerbsHua.
3HavYeHHE NMEPUOANYECKOTO 3aKOHA.

Mooyns 2. Xumudeckast CBS3b.

Turnbl XUMHYECKON CBSI3H. DJIEKTPOOTPUIATEIBHOCTh. KOBaJleHTHAass W HOHHAs CBS3b.
CBolicTBa KOBAJEHTHOW CBSA3M: HAIIPABJIEHHOCTh M HAchIAeMOCThb. llonsipHas koBasleHTHas
CBsI3b. XApPAKTEPUCTUKU KOBAJICHTHOW CBS3M: JUIMHA, MPOYHOCTh, BAJCHTHBIE YIJIbl. JIJIMHBI
OJIMHAPHBIX M KPaTHBIX CBs3C.D (QEeKTUBHBIE 3apsapl aTOMOB B MoOJIeKynaxX. JIMMOmbHBIN
MOMEHT. J[UIoIbHbIE MOMEHTHI U CTPOCHUE MOJIEKYJ. MoHHas CBA3b KaK MPENeSbHBIM Clydai
KOBAJICHTHOM CBs3U. HeHanpaBiIeHHOCT, M HEHACHIAEMOCTb HMOHHOHM CBs3u. Ilomspusanus
MOHOB. 3aBUCHMOCTb NOJIAPU3AIMH HOHOB OT THUIIA 3JEKTPOHHOU CTPYKTYpHI, 3apsija U paanyca
WOHOB. BimsAHue  nossgpuzanmuMu  Ha  CBOWMCTBA  BEIIECTB.  MexXMoOnekynspHas U
BHYTPUMOJIEKYJISIpHAsl BOAOPOJHASl CBSI3b. DHEPrus W JJIMHA BOJOPOJHOW CBs3U. BriusiHue
BOJIOPOJHON CBS3M Ha CBOWCTBa BelIecTB. MeTainmudeckas CBs3b M ee cBoiicTBa. OOmue
MIPEICTABJICHHS O MEKMOJIEKYJISIPHOM B3aUMOJICHCTBUU.

Mooyns 3. CBOICTBA pacTBOPOB.

PacTBOphl M B3auMOAEHCTBUSL B pacTBOpax. Teopuu KUCIOT U ocHOBaHWU. [Iporecchl,
COINIPOBOKIAIOIIME  OOpa3oBaHHE JKUAKHX HMCTUHHBIX  pPAacTBOPOB  HEDJIEKTPOJIUTOB U
3JIEKTPOJIUTOB. XapakTepucThKa  MEKYaCTUYHBIX  B3aUMOJICUCTBUA B pacTBOpax.
[IpencraBinenue o conbBatauuu. WMiaeanbHble W peajdbHbIE PacTBOPbl. AKTHUBHOCTD;
KOA(pUIIMEHT aKTUBHOCTH KaK Mepa OTKJIIOHEHHs CBOICTB KOMIIOHEHTA PEalbHOI'O pacTBOpa OT
€ro CBOMCTB B HJCAJIIbHOM pacTBOpe. Peakunu, npoTeKarouiie B pacTBOpax.

Henocrarounocte Teopum Appenuyca. [IpoToHHass Teopusi KUCIOT W OCHOBAHMIA;
KOHCTAHTbl KHUCJIOTHOCTH W ocHOBHOcTH; mmikaina pKa u pKB. Koncranra aBromportonmusa
pactBoputens. Juddepenmupyromue wu HUBenIHpyomue pactBoputenu. [lonarue 00
JIEKTPOHHON TEOPUH KUCIIOT U OCHOBAHMM.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bunsl yueOHoli paboTh B 3auetHsix | B akagem.
€AMHULIAX qJacax
O0mast Tpy10eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 g2
AyIMTOpHBIC 3AHATHS: 0,89 32
Jlexumm (Jlek) 0,44 16
[Ipakruueckue 3anstus (113) 0,45 16
JlaGopaTopHbie pabOTHI - -
CamocrositesabHas padora (CP): 1,11 40
Bua koHTpoJIA: 3auer / IK3aMeH 0,0 3a4er
Bunsl yueOHoii paboThI B 3aueTHbIX B actpon.
€IMHULIAX qJacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIMTOpPHbIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,45 12
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,11 30
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,0 3a4er

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«BBenenne B Matematuxky» (®TI.B.04)
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1. Heap AucuMniauHsbI - GopMupoBaHue y 6akanaBpa 6a30BbIX MATEMaTHUECKUX 3HAHUH,
HEOOXOMUMBIX Ui JaJbHEMIEro M3y4eHHs paslelioB BBICIICH MaTeMaTUKH. A Takxke, A
U3yUYeHHs psa O0IIeHAYyYHBIX JUCIUIUIMH M JUCIUIUIMH TPO(EeCcCHOHATBHOTO IUKJIA.

2. B pe3yabrare wuU3yYeHUS JUCUMILIMHBI OOyYyalOIIMiicsT MO NporpamMmme
CIIeNNAINTETA JOJIKEeH:

001a0amsb CIETYIONTUMA KOMITETCHITUSMU:

- CNIOCOOHOCTBIO HCIIONB30BaTh MaTEMAaTHUECKUE, €CTECTBEHHOHAYYHbIE M HHKCHEPHbBIE
3HAHMS I peIIeHUs 3a/1a4 cBoel npodeccuonansHoi aestenbHocty (OITK-1).

3nams:

-OCHOBHBIE METOJbl MCCIIEJOBAHUSI 3JE€MEHTApHBIX (YHKIMHA, UX CBOMCTBA U Tpaduku,
TOXKJECTBEHHBIC IPEOOpa3oBaHMUA aNreOpanyecKux W TPUTOHOMETPHUECKUX BBIPAKEHUH,
CHocoObI pelIeHrsl YpaBHEHU U HEPaBeHCTB, 3JIEMEHTHI TEOPUU YHCEN, BKIIOYasi KOMIUIEKCHBIE
4YUCila, U TEOPUU MHOKECTB, OCHOBBI AHAJIUTUYECKOM TI€OMETPHUM, BEKTOPHOM W JIMHEHHOU
anreOpsr;

Ymemy:

-mpuoOpeTaTb ~ HOBBIE  MaTeMaTHYeCKUE  3HAHUS,  HUCIOJB3YSd  COBPEMEHHBIE
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTMH, COCTAaBIISATH MATEeMaTHYECKHE MOJIENU
TUNOBBIX 3aJa4 M HAXOAWUTh CIOCOOBI MX PEHICHUN; YMETh MEPEeBOAUTh HAa MaTeMaTHUYeCKUU
SI3BIK TIPOCTEHIIE MPOOJIEMBI, TIOCTABICHHBIE B TEPMHHAX JIPYIHX MPEAMETHBIX oOiacTe, u
UCIOJIb30BaTh MPEBOCXOCTBA 3TOM nepedopMyITUPOBKH AJISl UX PEILICHUS;

Braoemy:

-MaTeMaTU4ecKOl JIOTHKOM, pPa3BUTHIMH Yy4e€OHBIMH HaBbIKAMH W TOTOBHOCTBIO K
IPOJIOJDKEHUIO O0pa30BaHMs, YMEHHEM UYUTaTh M aHAJIM3HPOBATH YUYEOHYI0 MaTeMaTHYECKYIO
JUTEPaTypy, IEPBUYHBIMU HaBBIKAMHU U METOJIAMH PEILEHUS MaTEeMaTH4YECKUX 3a]1a4 JUCLUIUINH
npo¢eCCHOHATBHOTO IUKJIA M JUCHUIUIMH TPOQHILHON HAIIPaBIEHHOCTH.

3. KpaTkoe coaep:xaHue TUCUUIIHHBI
Beenenue.

[Ipeamer u Meroawsl mMaTeMaTuku. ONHMCaHWE OCHOBHBIX pa3leioB Kypca. TpeGoBaHus mpu
U3Y4YEHUHU Kypca.

Monayas 1.

DJIeMeHTHI TEOPHH 4YKce] U TeOPHH MHOKecTB. JlelicTBHs Haa MHOro4wieHaMmu. OCHOBHBbIE
TUNIBI YPABHEHMII M HEPaBeHCTB, MeTOAbI MX pewieHusa. Yucna (uenble, OTpULATENbHEIE,
BEIIECTBEHHBIC). AOCOJIOTHAs BEJIWYMHA JEHCTBUTEIBHOTO 4yHcia. KoMIIeKCHbIE dYHCTA.
Oneparuu  HaJg HUMHU. MHo)kecTBa W OINEpaluyd HajJ HUMHA. OJEMEHThl MHOXKECTBA,
noaMHokecTBa. Yucnosble MHOKecTBa. Dopmynsl Myaspa u Ditnepa. M3Bieuenue KopHs n-oi
CTENEHN W3 KOMIUIEKCHOTO 4Mcia. PelieHne ypaBHEHUMH KBAAPATHBIX M BBICIIUX MOPSIKOB.
Pammonanbhas apoOb. OcHOBHast Teopema anreOpbl. TpPUTrOHOMETPUYECKHE YpaBHEHUS H
HepaBeHCTBA. Jlorapupmuyeckue ypaBHeHHMs W HepaBeHCTBa. [lokaszarenbHble ypaBHEHHS U
HEpaBEHCTBA. PelieHre ypaBHEHNH U HEPABEHCTB CMEIIAHHOTO THIIA.

Monayas 2.

@Dyukuuu U ux coiicrBa. IIpocreiimme 3nemMeHTapHblie pyHkuuu. Hexoropsie BOnpocsl
IVIAHUMETPHUH U CTepeoMeTPUH. AHATUTHYECKAsl TeOMeTpHsl.

[onarus ¢yaxkuun. HWccnenoBanme ¢ynkunu. CrocoObl 3amanus ¢yHkumid. OOpaTHbIE
¢byaknun. CBOWCTBa dJIEMEHTApHBIX (YyHKIHWH.  (JIMHEHHBIC, KBaJpaTUYHBIC, CTCIICHHBIC,
NoKa3aTesbHbIe, JorapuMuyeckue, TPUrOHOMETpUUECKHE M Apyrue). MeToJ KoOpAHHAT Ha
IIOCKOCTH. JlekapToBa MpsAMOYTOjibHAas CUCTEMA KOOPJAWHAT, MOJSpHas CHCTEMa KOOPAMHAT.
Paccrostnne mexay aByms Toukamu. JleneHue oTpeska nomoiaMm. YTrojl MeXay ABYMs IPSIMbIMU
Ha [JIOCKOCTH. Y CJIIOBHSI IApAJUIEIBHOCTH U MEPIICHIUKYIIPHOCTH NPSMBIX. Y paBHEHUS NPAMON
JIMHUY Ha IJIOCKOCTHU: 00I11ee, ¢ YII0BbIM KO GHUIIMEHTOM, IPOXOIAIIECH Yepe3 TaHHYIO TOUKY B
3aIaHHOM HAaIIpaBJICHUHU, NPOXOJSAIIEH 4Yepe3 JBe NaHHblE TOYKH. PaccTosHHME OT TOYKH A0
npsmoii. Kpusbie BTOporo mnopsiaka. KaHonuueckue ypaBHEHUST U TpadUKU OKPYKHOCTH,
AJUTHATICA, TUTIEPOOJTBI, TapaOOJIbI.

169



Mopyas 3. BekTtopHas aiaredpa.

Bekropel. Moaynbe BekTopa. OpThl, HampaBisiomKe KOCHHYCHhl. Omnepanud HaJ BEKTOPAMH.
CkansgpHOE IpPOU3BEACHUE JBYX BEKTOPOB. BeEKTOpHOE MpoM3BENEHHE [BYX BEKTODPOB.
CMmemanHoe TpPOU3BEACHUE TpeX BEKTOPOB. DU3MUECKOE M TEeOMETPUYECKOE IPUIIOKEHUE
BEKTOPHBIX IIPOU3BEICHUMN.

Monyasb 4. JIuneiinas aaredpa.

Martpunpl. Onepanuu HajJ MaTpUIlaMU. DJEMEHTapHbIE MPeoOpa30BaHMUS CTPOK MAaTpPHIIBL.
[IpuBegenne Matpuilbl K CTyleHUYaToMy BUAy WM Buay l'aycca. Panr matpuusl. Onpeaenurens
MaTpHIlbl M ero cBoiicTBa. OOparHas marpuma. PemieHue cucteM JIMHEHHBIX anreOpanyecKux
ypaBHEeHUW (C TIOMOIIBI0 OOpaTHOM MaTpullbl, MeTojgoMm [aycca, metomom Kpamepa).
[IpencraBnenne o JHUHEHHBIX BEKTOPHBIX MpocTpaHcTBax. CoOOCTBEHHBIE BEKTOPHI H

COOCTBEHHBIC 3HAYCHU ST MATPHIIBI.
4. O0beM y4eOHOM JUCHUILINHBI

Bunsl yueOHoii paboTh B 3auernbix | B akanem.
eMHMIIAX qJacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIMTOpPHbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,45 16
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoOJIA: 3aueT / IK3aMeH 0,0 3a4er
Bunbr yue6HOM paboThl B 3auernHnix | B acTpon.
eIMHUIAX Jacax
O01as TPYA0€eMKOCTh U CHUIIHHBI 110 Y4e0HOMY TUIaHy 2,0 54
AyIMTOpHBIC 3AHATHS: 0,89 24
Jlexumm (Jlek) 0,44 12
[Tpaxtuueckue 3ausatus (113) 0,45 12
JlaGopaTopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3ager

. JOKYMEHT IIOAIUCAH
° HEKBAJIUOUILIUPOBAHHOM
SJEKTPOHHOM MO CHIO
@

Bnanenew: ®unatos CepPeit Huxonaesmu
H.o. npopekropa:Ciryx6a npopekTopa 1o yIeOHoH
pabore
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