4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH
4.4.1. IucuMmimHbl 00A3aTeIbHOM YacTH (0a30Basi 4aCTh)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«Hnoctpannblii s3b1k» (b1.6.1)

1. Heap TUCHUILIMHBI — TPHOOpPETEHUE 00YyJAOIUMUCS 00IIel, KOMMYHUKATUBHON U
npodeccCuoHaNbHOM KOMIIETEHIIMM, YPOBEHb KOTOPBIX HA OTAENBHBIX ATamax s3bIKOBOM MOJ-
TOTOBKH TTO3BOJISICT UCIOIB30BaTh MHOCTPAHHBIN SI3BIK MPAKTHUYECKH KaK B MPO(ECCHOHATBLHOU
(MpOU3BOACTBEHHON U HAY4YHOMW) NEATEIBHOCTH, TaK U U LieJeil caMooOpa3oBaHusl.

2. B pe3yabTaTe H3y4YeHHUs AMCUHUILIMHBI 00y4YalOIIHMIicsl MO0 MporpaMmMe 0aKkajiaBpHu-
aTa J10JIKeH:

Obaadoamse CIETYIOIMAMA KOMIETCHIIHSIMHE:

- COCOOHOCTh K KOMMYHHKAIIMM B YCTHOW M MUCBMEHHOW opMax Ha PyCCKOM U MHO-
CTPAaHHOM $I3bIKax JJIsl PELIEHUs 3a/1a4 MEKIMYHOCTHOIO U MEXKKYJIbTYPHOTO B3aUMOJEUCTBUS
(OK-5).

3nameo:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTH JIGKCHUECKUX €IMHUIl K OCHOBHBIE CIIOBOOOpa30oBa-
TEJIbHBIE MOJIENH;

- pycCKHe SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPQKEHUI PEUr B MPOLIECCE MEKITUIHOCTHO-
r'0 U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE MPUEMBI U METO/IbI peepUPOBAHUS U AHHOTUPOBAHUSI TUTEPATYPHI;

- TACCUBHYIO U aKTHBHYIO JIEKCHUKY, B TOM YHCJIE€ OOIIEHAYYHYIO M CIIEIHATIBHYIO TEPMU-
HOJIOTHI0, HEOOXOUMYIO JIJIsl paOOThI HaJ] TUTIOBBIMH TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JINTEPATYPOIl HA NHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh C OPUTrHHAJIBHOM JIUTEPATypOil Ha UHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBapeM;

- BECTH NEPENUCKY Ha U3yYaeMOM SI3bIKE C LENIbI0 MEXINYHOCTHOTO U MEXKKYJIBTYPHOIO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JEATENbHOCTh MPUMEHUTENBHO K cepe ObITOBOM U MpodeccHoHanbHON
KOMMYHHKAIUH.

Braoemw:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHUS,
HaBBIKAMH U YMEHUSIMU PEUEBOM JEATEILHOCTH MPUMEHUTENBHO K chepe ObITOBOM U mpodeccu-
OHaJbHOI KOMMYHUKAIIUU, OCHOBAaMH ITyOJIMYHOMN peyn;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTUPOBAHUS JIUTEPATypPhbl HA H3y4aeMOM UHOCTPAHHOM
A3BIKE.

3. KpaTrkoe conepxanue Q1M CUMILIHHBI:

Pazoen 1. I' pammamuueckue u 1ekcuueckue mpyoHoCmu u3yuaemozo A3vikd.

1.1 CnopsbkeHre M M3MEHEHHUE TJarojia-CBsi3kd B (hopMax HACTOALIEro BpeMeHH. Bupo-
BpeMeHHbIe (opMbl TiarojoB. O6pazoBanue GopM MPOCTHIX, TPOAOJKEHHBIX, TEPPEKTHBIX U
nep(heKTHO-MIPOAOKEHHBIX BpPEMEH IJlarosia. BompocuTenbHble MPEIOKEHUS B pa3IMYHBIX
BpeMeHax. OOpa3oBaHUe OTPUIIATEIBHBIX (DOPM TJIarosa B pa3IMUHbIX BpEMEHAX.

1.3 O6pazoBaHue IPOCTHIX, MPOIOHKEHHBIX, MEP(EKTHBIX BPEMEH INaroibHbIX (HOpM U
ynotpebieHue GopMm cTpagaTenbHoro 3aiora.l.4. BugoBpemennsie ¢popmsl riaroios. O6paso-
BaHHE MPOCTHIX, MPOJOJIKEHHBIX, eP(EKTHBIX U MepheKTHO-POAODKEHHBIX BpeMeH. Bompo-
CUTEIIbHbIE MPEJIOKEHUS B pa3INuHbIX BpeMeHax. O0pa3oBaHue OTpULIATENbHBIX (JOPM I1aroja
B Pa3JIMUHBIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTOsIIEro U Mpolieamero Bpemenu. [lepdexktasie hopmbl
npuyactusi. MecTo nNpuvacTii B mpeuioskeHuH. AOGCOMIOTHBINA MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel naGuuauTHBA. [IpomomkeHHbpld U NepPEKTHBIH WHOUHUTHB.
Oynkuuy nHQUHUTHBA B nipeioxkennu. OOpa3oBaHue U ynoTpedieHne nHOUHUTUBHBIX 000pO-
TOB THIIA «CIIOKHOE MOJIEKAIIEE» U «CIIOKHOE JIOMOJIHEHUE.

1.6 Mopganbabie Tnaronbl. CTpykTypa mnpennoxkeHus. [IpHHIHUIBI CIOBOOOpa3OBaHUS.
Coxkpamenus (a06peBuatypsnl). O6o3HaueHune aatel. [IpaBuia YTeHUS XUMHUYECKHX JIEMEHTOB,
00o3HaYeHU U (POPMYN HEOPTraHUYECKHX COCAUHCHHA W YPAaBHCHHNM XHMHUYECKUX PEaKIUi.
[IpaBuia yrenust enuuul u3Mepenus. [IpaBuna yTeHUS HAUMEHOBAHUN OCHOBHBIX OpraHU4e-
CKUX COCIMHEHHUM.

Pa3zoen 2. Pazeumue HagvblK08 YmeHus memamuieckux mexcmog.

2.1 YteHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crieiiaaibHOCTD

2.1.2. 1.1. Mennenees

2.1.3. PXTY um. JI.11. MenaeneeBa

2.1.4. Hayka u Hay4HBIE METO/Ibl, HAYYHBIE CTATHH

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU:

2.1.5.1. TexHONOrUsI TYTOIUIABKUX U CHJIMKATHBIX MaTEPUAJIOB.

2.1.5.2. TexHoyiorusi TOHKOTrO OPraHM4YeCKOro CUHTE3A.

2.1.5.3.TexHon0TUs1 HEOPraHUYECKUX BEIIECTB.

2.1.5.4. TexHoyorus 3AeKTPOXUMHUYECKUX MPOU3BOJICTB.

2.1.5.5. TexHomorust MaTepragoB U IPUOOPOB FIEKTPOHHOM TEXHUKH U HAHOAJICKTPOHHUKH.

2.1.5.5. TexHonorus u nepepaboOTKa MOJTMMEPOB.

2.1.5.6.TexHOn0THUs 3aIUTHI OT KOPPO3UHU

2.1.5.7. TexHONOTHsI OCHOBHOT'O OPTaHMYECKOT0 M HEPTEXUMUIECKOTO CHHTE3A.

2.1.5.8 TexHOIOTHS MPUPOJHBIX SFHEPTOHOCUTENEH U YIIIEPOJHBIX MaTepUajIOB

2.1.6. Xummnueckoe npeanpusaTue

2.1.7. Xumunueckas nabopatopusi. TexHuka OezonmacHoctu B jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymyiiero.

2.1.9. buorexnonorus @apManeBTUIECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoGremsl 3x0I0TUN.

2.2 Ilonsatue o Buaax uyreHus. [IpocMoTpoBO€E UTeHnE Ha MpuUMepax TEKCTOB o0 xumuu, J1.1.
Menneneese, PXTY uwm, /I.1. Mennaeneena.

AKTHBH3AIUS JIEKCUKU TPOUYUTAHHBIX TEKCTOB.

2.3 U3yyaromiee yTeHUE HAyYHBIX M HAYYHO-IIOMYJISPHBIX TEKCTOB 110 BHIOPAHHOW CHElH-
QIBHOCTU Ha MpHUMepe TeKCTOB: «Hayka W HaydHble METOJb», «XUMHYECKOE IMPEIIpPUITHEY,
«CoBpeMeHHbIe WH)KEHEPHBIE TEXHOJIOTUN», «XUMHUecKas Jlaboparopus. TexHuka Ge3omnacHo-
cTH B Jlabopatopuu. M3Mepenus B xuMudeckoi taboparopuny, «Xumus Oynymero. CoBpeMeH-
HbIE TEH/ICHLUN Pa3BUTHs Hayku», «buorexHonorus. @apManeBTHYECKUE MPOU3BOACTBA», «3e-
neHast xuMus. [Ipobiembl sKoIOrUm».

Jlexcuueckrue OCOOCHHOCTH TEKCTOB HAYYHO-TEXHMUYECKOW HaIpaBIEHHOCTH. TepMHHOJIO-
TUsl HAyYHO-TEXHUYECKOU JTUTepaTyphl Ha U3y4aeMOM SI3bIKE.

Pazoen 3. Ilpakmuxa ycmnoit peuu

3.1 IIpakTrka yCTHOM peuyu 1o TeMam:

3.1.1. «I'oBopuM o cebe, o cBoeit Oyayiei mpodeccuny,

3.1.2. «Moii yHuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oymymieit npodeccuny». Jlekcuaeckue oco-
OEHHOCTU MOHOJIOTHYECKOU PEUH.
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3.3 PeueBoii 3TUKET MOBCEIHEBHOIO OOIIEHUs (3HAKOMCTBO, IIPE/ICTABIICHUE, YCTAHOBIIEHUE
U TIOJJIep’KaHHe KOHTAKTa, 3alpoc U COooOIIeHne HHPOpMalnH, MOOYKIeHHE K JICHCTBHIO, BbI-
pakeHue MPOChOBI, COTJIACHS).

Oco0eHHOCTH JUAJIOTUYECKON peuH M0 MPONUIEHHBIM TEMaM.

Pa3zgen 4. Oco0eHHOCTH A3LIKA CIIENMAJTLHOCTH

['pammaTHyUECKHE TPYJHOCTH SA3bIKA CHEIUATIBHOCTH:

4.1. I'paMMaTHYECKUE U JIEKCUYECKUE TPYIHOCTH sI3bIKa CIIELUAIbHOCTH:

Paznuunbie BapuaHTHl MEpeBOAA MPHUYACTHN HA PYCCKHH s3bIK. [IpuuacTHbIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenpbHoe HakJOHEHHE. POpMBI COCIAraTeIbHOrO0 HAKJIOHEHHS B HU3y4acMOM
A3bIKe. MozanbpHbIe TIaroibl ¥ UX UCIOJIb30BAHUE B NPEMJIOKEHUAX B COCIAraTeIbHOM HAKJIIO-
HEHUU. THUIIbI YCIOBHBIX IPEMIOKEHUM. BapuaHTsl niepeBoja NpeyioKEHU B COCIararelIbHOM
HAKJIOHEHUU U YCJIOBHBIX IpejuiokeHui. [lopsnok cioB B nmpeiokeHun. IMpaTHUeCKue KOH-
CTPYKLIUH.

4.3. N3yuenue npaBuil nepeBojia pasyinyHbIX GopM MHUHUTHUBA U UHOUHUTHBHBIX 000pO-
TOB Ha PYCCKHUH S3BIK.

4.4 W3y4aroliee 4TeHUue TEKCTOB 110 TEMATUKE:

1) «Jlaboparopusi»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Crunuctuyeckre 0COOEHHOCTH CHELMAIbHOW Hay4HO-TEXHMUYECKOH juTepaTypbl. Opranu-
3anusi paboThl CO CllelUaIbHBIMU ciaoBapsMu. [loHsTHe 0 pedepupoBaHUM U AHHOTHPOBAHUU
TEKCTOB IO crienuanbHocTH. [Torck HOBOM nH(MOpMaIyy pu paboTe ¢ TEKCTaMU U3 MEPHOANY e-
CKUX U3JaHUN U MOHorpadui, HHCTPYKUUH, IPOCHEKTOB M CIPABOYHOU JIUTEpaTypbl MO pac-
CMaTpUBaeMON TEMAaTHKeE.

4. O0beM y4eOHOM JUCHHUILJIMHBI

. B 3auerHbIX B akanem.

Bunpsl yaeOHOM paboThI
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 8 288
Konrakthas padora (KP): 2.2 80
Jlekmn yueOHbviM NIAHOM He NPpedyCMOmpeHbl - -
[Tpaktueckue 3anstus (I13) 2.2 80
JlaGopaTopHbIe 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 4.8 172
YpakHEHUs 10 COOTBETCTBYIOIIMM pa3esiaM AUCLHUILINHEI 4.8 172
. . IK3aMeH IK3aMeH

Buja xontpoJs: 3a4€t ¢ onenkoii (1c¢), 3x3amen (2¢) 1 35

N B 3auetnbix | B acTtponom.
Bunasl yueOHol paboTh

SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 8 216
Konrakthas pa6ora (KP): 2.2 60
Jlekmn yueOHbiM NIAHOM He NPpedyCMOmpeHbl - -
IIpaktuueckue 3anstus (I113) 2.2 60
JlaGopaTopHbIe 3aHITHS YueOHbLIM NIAHOM He NPeOyCMOMPeHbl - -
CamocrositeabHas padora (CP): 4.8 129
VYrpaxxHeHUs 110 COOTBETCTBYIOIIUM pa3jiejaM AUCITUTIINHBI 4.8 129
Bua xonTposs: 3auér ¢ ouenkoii (1c), 3x3amen (2¢) % %
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«®uaocopusn» (b1.b.2)

1. Heab aucuumiunbl «Punocodpus» — cHopMUpoBaTh y CTYIEHTOB KOMIUIEKCHOE Mpe/-
CTaBJICHHE O POJIM U MecTe (PUIOoCOPUH B CHCTEME T'yMaHUTApHBIX, COLHMATIBHBIX U €CTe-
CTBEHHBIX HAayK, IMO3HAKOMHUTH UX C OCHOBaMHU (HUI0cO(PCKOro 3HAHUS, HEOOXOIUMBIMU
IUISL PELICHUS] TEOPETUYECKUX U MPAKTUYECKUX 3a]1a4.

2. KommnereHuuu 6akajaBpa B objactu ¢pusiocopun

W3yuenune AUCUMIUIMHBI HAPaBICHO HA (JOPMHUPOBAHUE U PA3BUTHUE CIEIYIOMUX OOIIe-
KYJIbTYPHBIX KOMITETEHIIH:

- CIIOCOOHOCTH HCIIOJIB30BaTh OCHOBHI (pUII0CO(MCKHUX 3HAHUH TSl (YOPMUPOBAHUSI MUPO-
Bo33peHueckoi no3uiuu (OK-1);

- CIOCOOHOCTHIO K CaMOOpraHu3aliuy u camooopasosanuio (OK-7);

B pe3ynbrate ocBoeHUs Kypca GUIocoPpuu CTyACHT JOKEH:

3HamMb: OCHOBHOE COJIEp)KaHHE TJIABHBIX (PUIOCO(CKHUX IIKOJI M HANPABICHUM, TIPEICTa-
BUTEJIEH ATUX IIKOJ, CBSI3b M pa3inuue uX GuiocoPckux uaeH, cBI3b HCTOPUKO-(Prmocodhekux
KOHIICTIIIUI ¢ COBPEMEHHBIMHU MPOOIeMaMu HHIUBUIYaTbHON M OOIIECTBEHHON KU3HH;

yMemy: TIOHUMATh U aHATTU3UPOBATh MUPOBO33PEHYECKHE, COLUATbHBIC U UHAUBHIYalb-
HBIE MTPOOJIEMBI COBPEMEHHOM JKM3HHU; TPAMOTHO BECTH JUCKYCCHIO, apTyMEHTHPOBAHHO OTCTAaH-
BaTh CBOIO MO3HUIHUIO MO 3HAYMMBIM PUIOCOPCKUM MpobIeMaM COBPEMEHHOM >KU3HU, OMUPAsICh
Ha HapaOOTaHHBIA B MCTOpUM (puiocoduu MaTepual; MPUMEHATh MOIY4YeHHBIE (rIocodckue
3HAHUS K PEIIeHUI0 MPO(eCCHOHANBHBIX 3a/1a4;

é1ademy: MPEJICTABICHUAMH O (pUsIocCOPUu Kak HaAyKe U CUCTEME IIEHHOCTEH, ee MeCTe B
CUCTEME TYMaHUTApHOTO 3HAHUA;, OCHOBaMHU (PUI0COPCKOTO MBIIIJICHUS; KAaTETOpPUaIbHBIM arl-
napaToM M3y4aeMoOHl JWCHUIUIUHBI, (HIOCOPCKUMH METOJaMH aHAJIM3a PAa3JIMYHBIX MpoOIIeM,
HaBBIKAMU (QHIIOCO(PCKON KyIbTYpBI 7Sl BBIPAOOTKH CHCTEMHOTIO, LI€JIOCTHOTO B3IJIsSAa Ha JeH-
CTBUTEIBHOCTh U MECTO XMMHH ¥ XUMHUYECKOW TEXHOJIOTHH B I[EJIOCTHOW KapTHHE MUPA.

3. Kparkoe conep:kanue IHCHUAIIHHBI:

Brenenue. ®unocodusi, ee MporucxoxIeHNEe U POJb B 00IIIECTBE.

Mopnyas 1. OcHoBHBIE GHIOCOPCKHE HIKOJIbI.

AnTtnunas ¢uiocodus (nocoxkpatuku, copuctsl, Cokpar, [Jdemokpur, [1naron, Apucro-
TeJlb, JUIMHUCTHYECKU-pUMCKast (punocodus). OcHOBHBIE MPOOIEMBI CpPEeTHEBEKOBOM (PHIIOCO-
¢un u snoxu Bospoxnenus. @unocodust Hooro Bpemenu (XVII — XVIII BB.) Uneonorus
[Tpoceemenus. Hemenkast kiaccuueckas guinocodus. Pycckas pumocodus XIX — XX BB. Oc-
HOBBI MapKCUCTCKOM (punocoduu. OCHOBHBIEC HAIIPaBIEHUs COBPEMEHHOM (uocodun.

Mopnyas 2. ®uiiocopckne KOHUENIUN ObITHSA ¥ MO3HAHMSA.

[Tpo6nema ObiTust B uctopuu punocopuun. IloHsTus mMatepuansHoro u uneansHoro. Oc-
HOBHbIE (UIOCO(CKUE HAIPaBICHUS: MaTepuain3M M uaeanusMm. [lpuHuun rimo0anbHOrO 3BO-
JFOIIMOHM3Ma B COBPEMEHHOI HayyHON KapTHHE MUPA.

Konnenmuy npocTpaHcTBa U BpeMEHH B UCTOPHH GHIIOCOMUHN U HAYKH.

ITpoucxoxaenue cosHanus. Ponb Tpyaa B MPOMCXOKICHUN CO3HAHUS. M teanucTuueckue
U MaTepHaIUCTUYEeCKUe KOHLENuu co3HaHusa. Co3Hanue u mMo3r. Co3HaTenbHOe U Oecco3Ha-
tesnpHOe. Co3HaHMe U s13bIK. CO3HAHKE M CaMOCO3HAHHME.

Konnenmuu rHOCE0IOTHN B UCTOpHH (PUIOCOPHH: CEHCYAIN3M, PAllMOHAIIN3M, CKEITH-
IIU3M, arHOCTHUIIM3M, KOHIIETILMS BPOXKIECHHBIX HJeH, anpuopusM. J(HanekTuka Mmo3HaHus: 4yB-
CTBEHHOE U pairmoHainbHoe. OCHOBHBIC TEOPUHU UCTHUHBI.

Mopnyas 3. IIpo6Jiembl yesnoBeka B pusrocodun.

Yenosek kak mpeameT ¢puiocodckoro anamusa B ucropuu dpunocodun. [Iponcxoxaenne
YeJIOBEKa: MPHUPOJHBIC U COLMAIbHBIE YCIOBHS aHTPOIOCOIMOTeHe3a. buojornueckoe u couu-
anbHOE B uenoBeke. UHAWBU, MHIUBUIYaTIbHOCTh, JIMYHOCTb.

CMbICT XKHU3HM U TIpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, OeccMmeptue. [IBmkenue
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HEHACHJIUA, €ro poJib B coBpeMeHHOM xu3Hu. Llenn u nenHoctu. CBo60a BOIM U OTBETCTBEH-
HOCTb JIMUHOCTU. HpaBCTBEHHBIE, pEIUTHO3HBIC, ICTETUUYECKUE IIEHHOCTH.

Monyab 4. @Pusiocopusi HCTOPUM U 001IECTBA

YenoBeK B CHCTEME COLMAIBHBIX CBsi3eil. JIMUHOCTH M Macchl, cBOOOIAa U HEOOXOIHU-
MocTb. @umiocodust ucropuu: GopMaloOHHAS U HUBUIN3AUOHHAS KOHIEHIIMH UCTOPUYECKOTO
pa3Butus. [IporpeccucTckue v MUKIMYECKHE MOJEIH pa3BUTH. | T00anbHBIE TPOOIEMBI COBpe-
MeHHOcTU. KoHIenus ycToHYrBOro pa3BUTHS U CLIEHapUH OyayIero.

OO6mecTBo U ero crpykrypa. ComnuansHas, MOJIUTHYECKas U TyXoBHas chepbl 00Ie-
ctBa. Konnenuuu rocyaapctsa B uctopuu ¢uiocopckoit mpiciau. ['paxkaanckoe oO1IECTBO U
MpaBOBOE rOCYIaPCTBO.

Monayasb 5. @usiocodckue npodjeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTPyKTypa HaydHOTO 3HAHHS, €r0 METOJBI M (OPMBI.
Hayunble peBOJIIOIIMM U CMEHA TUIOB palMOHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomeHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUA HAy4YHO-
TEXHUYECKOTO Mporpecca. ITUYECKUE U IKOJOTUUECKUE UMITEPATUBBI PAa3BUTHUSI HAYKH U TEXHU-
KH.

MecTo XuMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpobiieMa XMMUHU KaK HAyKd U
npousBojcTBa. llenn w 3amaunm  xumudeckod  TexHonoruu. Crneuuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HAHUS: (PYHIaMEHTAIbHOE U MPUKIIATHOE, SIMITUPHICCKOE U TEOPETHUYECKOE.

4. O0beM AUCHMILINHBI U BUIbI Y4eOHO# padoThl

. B 3aueTHbIX equHu- B akanem.
Buabi yueOHoii padorsl
ax qacax

OO0masi Tpy10eMKOCTh IMCHUILIUHBI 110 y4eo- 5 180
HOMY ILIAHY

AYIUTOPHBIE 3aHATHUS: 4/3 48
Jlexuun 8/9 32
Cemunapsi (C) 4/9 16
CamocTosiTesbHas paGora (CP): 8/3 96
Bupa koHTpOJISI: IK3aMeH 1 36

. B 3aueTHbIX equHu- B actpos.
Buabl yueOHol padoThI
ax Jacax

OO0masi Tpy10eMKOCTh M CUUILIHHBI N0 y4e0- 5 135
HOMY ILIAHY

AYIUTOpHBIE 3aHATHUS: 4/3 36
Jlexuum 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTesibHas padora (CP): 8/3 72
Buja koHTpoOJIsSi: IK3aMeH 1 27

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Hctopusn» (b1.6.3)

B coorBerctBUM ¢ pabounMu y4eOHBIMH ITUTAHAMH TIO HAMPaBIECHUIO IOJATOTOBKH
18.03.01 (ypoBeHb MOATOTOBKH — OakanaBp) AUCHUIUINHA «MCTOpUS» OTHOCUTCS K 00sI3aTelNb-
HBIM JUCIHMIUIMHAM 0a30Boi dactu yueOHoro miaHa (bl. b.3) u paccumrtana Ha m3ydeHue Ha
NEPBOM Kypce 00yUYeHHUS.

1. Heas AucuumiIMHbl: (GOpMUPOBAHKE Y CTYIEHTOB KOMIUIEKCHOTO MIPEJICTaBICHUS O PO-
JIU ¥ MECTE UCTOPUU B CUCTEME T'YMaHUTAPHBIX U COLUANIbHBIX HAYK, KYJIbTYPHO-UCTOPUUECKOM
cBoeoOpasuu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM IIpoliecce, 00 0COOEHHOCTSAX U OC-
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HOBHBIX dTamax €€ HCTOPUYECKOI0 Pa3BUTHS; BBEJCHUE CTYIEHTOB B KPYI' HCTOPUYECKUX IIPO-
0JieM, CBSI3aHHBIX € 00J1acThIO OyayIel mpohecCHOHABLHOM A TEIHbHOCTH.

2. B pe3yabTare u3ydyeHus IMCHUILIMHBI 00y4alOIIMIACS MO MporpaMMe dakajiaBpua-
Ta J0JIKeH:

Obnadams CIENYIOUTUMA 00WeKYI1bMYPHbLMU KOMIIECTCHITUSMH:
- CcIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTH HUCTOPUYECKOIO Pa3BUTHSA
obrectBa st GopMupoBaHus rpaxaanckoi mosunuu (OK-2).
- CIOCOOHOCTBIO pabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCTIPUHUMATH COIMATIbHBIE, THH-
4ecKue, KoH(eccnoHanbHbIe U KynbTypHble paznuyus (OK-6);

3uams:

- OCHOBHBIE HalPaBJIEHUs, IPOOIEMbI U METO/IbI UCTOPHUECKON HAYKH;
- OCHOBHBIE ATallbl M KJIIOYEBBIE COOBITHS UCTOpUU Poccun u Mupa; 0COOEHHOCTH Pa3BUTHS POC-
CHICKOI0 TOCY1apCTBa, BBIJAIOIIUXCA JesiTelel 0Te4eCTBEHHOM U BceoOIel HCTOpUH.
Ymems:
- COOTHOCHUTH OOLIME€ HCTOPUYECKHE MPOLECCHl U OTJENIbHbIE (DAKThI; BBISBIATH CYIIECTBEHHbIE
YepThl UCTOPUYECKUX IPOIIECCOB, SIBICHUNW M COOBITUH; aHAJIU3UPOBATH COLUAIbHO-3HAYUMBIE
poOJIEeMBI;
- opmynupoBaTH M APTYMEHTUPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3HIIMIO 110 PA3TUYHBIM MTPO-
OyieMaM HCTOPHH.
Braoemy:
- NIpEeACTaBJICHUSAMHU 00 HCTOPUM KaK HAayKe, €€ MECTe B CUCTEME I'yMaHUTapHOIO 3HAHMUS;
- IPE/ICTABICHUSIMHU 00 OCHOBHBIX 3TallaX B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOIHH;
- KaTeropuaJbHO-TIOHATUHHBIM aIllapaToM U3y4aeMoOU ITUCLIUIUINHBI;
- HaBbIKaMU aHaJIN3a UCTOPUYECKUX UCTOUHUKOB.
3 Kpartkoe conep:kanue JMCIUILIHHBI.

Mopayas 1. UcTopus B cucTeMe cOlMAIbHO-TYMAHUTAPHbIX HayK. OCHOBBI MeTO/10-
JIOTUM MCTOPHYECKOil HayKn. OCOOCHHOCTH CTAHOBJICHHS rocyaapcreeHHocTH B Poccun.

Mecro ncropum B cucreme Hayk. [IpenMer ucropuyeckoi Hayku. Posib Teopun B 1o3Ha-
HuM npomuwioro. CyuHocTs, GopMbl, QYHKIIMM UCTOPUYECKOTO 3HaHUs. VICTOUHUKHU MO oTede-
CTBEHHOW HCTOpHH, X Kiaccupuxanus. Mctopus Poccunm — HeoTbemiiemass yacTb BCEMUPHOMN
UCTOpHUH; 00I1Iee U 0COOEHHOE B UCTOPUYECKOM PA3BUTHUH.

Hauvano poccuiickoil rocynapcrseHHocTH. KueBckast Pycb. DTHOKYIBTYpHBIE U COLIUANIb-
HO-TIOJINTUYECKHUE TPOLIECCH] CTAHOBJIEHHSI POCCUICKONM rocyAapcTBeHHOCTH. [IpuHsaTHE XpHCTH-
AHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Mopnyas 2. Poccuiickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MojepHHU3auu U mpocBenieHus. Pedop-
Mmbl [lerpa | xak mepBas mombITKa MOJEpHHU3ALMU CTpaHbl, €€ ocobeHHocTH. dDopmupoBaHue
Poccuiickoit umnepun. OCHOBHBIE HAIIPABIEHUS «EBPONEU3ALMN» CTPaHbl. DBOIIOLUS COLMAIb-
HOM cTpYKTyph! oOmecTBa. JlanpHeilee paciuupenre rpanul] Poccuiickoit mmmnepuu.

Poccus B XIX cronerun. Ilpomsimennsiii nepesopot B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexoga Poccun k MHIycTpHalbHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIPOCAa M OTpaHUYEHUE caMmoiepxkaBus. [[IMTEIbHOCTh, HEMOCIEN0BATENb-
HOCTb, IIUKJIMYHOCTH Ipoliecca OypKya3Horo pedopmupoBanus. Poib cyObeKTUBHOTO (akTopa
B npeojosieHnn orcraBanus. Pegopmbr XIX Beka, ux 3Hauenue. OOIIeCTBEHHbIE ABMKEHHS B
XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLUATBHO-IPKOHOMUYECKOTO
paszButusi Poccun B Hauane XX Beka. OObeKTHBHAS MTOTPEOHOCTh HMHAYCTPHAIBHONW MOJIEpHU3a-
uu Poccun. CootHomenne nonurnyeckux cuil B Poccun B Hauane XX Beka. Hapacranue kpu-
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3uca camozepxkaBusi. [lepBas poccuiickas peBoitonus. OOpa3oBaHUe MOTUTUYECKUX MApTUH.
I'ocynapcrBennas nyma Hadana XX BEKa Kak IIEPBBIM OIBIT POCCHUMCKOIO INapiiaMeHTapHU3Ma.
CronsmuHcKas arpapHas pedopma. [lepBas mupoBast BoitHa u ydactue B Held Poccun. deBpaib-
ckast peBostonusi 1917r. 1 KOpeHHbIE U3BMEHEHUS B TOJIMTUYECKON KU3HHU CTPAHBI.

Moayab 3. OT cOBeTCKOro rocyiapcraa k coppemMennoi Poccum.

®dopmupoBaHue U CyHIHOCTh coBerckoro crpost (1917-1991rr.). IloaroroBka m mnobena
OkTs0pbcKOTO BOOpYKeHHOTO BoccTaHusi B Ilerporpane. II Bcepoccuiickuii cbe3n CoBeToB u
€ro pemeHusi. JKOHOMHYECKash M COIMaIbHAs MOJUTHKA OOJIBIIEBUKOB. ['paXk1aHckas BOMHA U
uHocTpanHas wuHTepBeHNMsA. Cynbba u 3HadeHue HOIla. VYTBepknenuwe omgHOMapTUHHON
nonutuieckor cucrembr. O6pazoanne CCCP. [Tonutudeckast 60pp0a B MApTUU U TOCYIAPCTBE.
CCCP B roas! nepBbix nmatuierok (koHer 20-x rr. — 30-¢ rr.). @opMHUpOBaHHE PEKUMA JTUIHON
Bractu CTalMHa M KOMAHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIIPABICHUS TIOCYIapCTBOM.
Buemmnsas nomutuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benukoi
OtedecTBEHHOH BOMHE. VI3MEHEHNE COOTHOIIECHHUSI CUJI B MUPE I10CJIE€ BTOPOl MUPOBOW BOIHBI.
Havano «xonogHoit BoHHB». TpyaHoctu mnocneBoeHHoro paszButusi CCCP. VixkectoueHue
NOJUTUYECKOTO  peKHMMa M HWACOJIIOTHYECKOTO  KOHTpouyisi.  [lombITkKM  OOHOBIIEHUS
«rocynapctBeHHoro counanusMay. XX cbe3a KIICC u ocyxaenue kynapra quyHocty CraivHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenunbl 60-X TOM0B, MPUIUHBI
UX He3aBepileHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHN B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonuruka CCCP B konue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHUI0 MeXAyHapoaHOW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 3aJayuH,
OCHOBHBIC dTansl, pe3yiabTarel. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapcTBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JInbepanbHass KOHUENIMS POCCUMCKUX pedopMm: mepexon K pbIHKY, (GOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pebopm B Hauame 90-x romoB. Koncrturymus Poccuiickoit  ®epepanumn  1993r.
MesxHannoHanbHble OTHOIIeHUs. [lonmuTdeckne mapTun U OOILECTBEHHBIE JBIKEHUS Poccum
Ha coBpeMeHHOM »7tamne. Poccuss Ha mytm MmoaepHuszanmu. Poccust B cucreMe MHUPOBOMH
SKOHOMHUKH U MEKIYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bunsr yaeGHoI paboTh B 3aueTHBIX B akanem.
SIMHATIAX gacax
O0mas TPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1,3 48
Jlexmm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,4 16
CamocrositesnbHas padora (CP): 1,7 60
[TonroroBka K KOHTPOJIBLHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMoCTOSITETbHOE N3YYEHUE TUCIMILIUHBI 0,8 30
Bua KOHTpoJIs: IK3aMeH 1 36
Bunel yueGHoI paboTh B 3auetHbIX B actp.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTb M CHMILIMHBI 10 Y4eOHOMY ILIAHY 4 108
KonrTaktHas padora (KP): 1,3 36
Jlexruu (Jlek) 0,9 24
[Tpaxtrueckue 3ausatus (I13) 0,4 12
CamocrositesabHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,3 75
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Pedepar, rcce 0,6 15
CaMoCTOsITeIbHOE U3YUYCHHE TUCIUTLIUHBI 0,8 22,5
Buja koHTpOJISI: DK3aMeH 1 27

AHHOTaIUs padoyeid MPorpaMMpl JUCHUIIJINHbBI
«Pusnyeckas KyJbTypa u cnopm» (b1.5.4)
1 Heap JMCHMNUIMHBI - OBJAJEHUE METOAOJIOTHEN HAy4HOTO MO3HAHUA (pU3MUECKOU

KYJBTYpPBl M CHOPTA; CUCTEMOW MPAKTUYECKUX YMEHHUN M HABBIKOB, 00ECIIEUMBAIOIIUX COBEP-
IIEHCTBOBAHUE NCUXO(PU3MUECKUX CIIOCOOHOCTEN; pa3BUTHE CIIOCOOHOCTEH HCIOIB30BAaTh pas3-
HOOOpa3HbIe (HOPMBI PU3UUECKON KYIBTYPHI, CIIOPTA U TypH3Ma JJIsl COXPaHEHHS U YKpPEIUICHUS
CBOETO 3/I0pOBbsI U 3/J0POBbs CBOMX OJM3KHX B IMOBCEIHEBHON KU3HU U NPOPECCHOHATILHON Jie-
ATEIBHOCTH; (POPMUPOBAHNE MOTHUBAIIMOHHO-IICHHOCTHOTO OTHOILEHHS K (PU3MUECKON KYIBTYpe,
(¢u3nUecKOMy COBEPILICHCTBOBAHUIO U CAMOBOCIIMTaHUIO, YCTAHOBKA Ha 3/10pOBBIN 00pa3 )KU3HH.

2 B pe3yJibTare M3yYeHHs AUCHMILNIMHBI 00yYalOMMiics 0 MporpaMMe GaKajaaBpHu-

aTa J0JIKeH:

Obnadams cnepyromumMu o0mekyasTypabiME (OK) KoMIeTeHIusAMU:

—  CHOCOOHOCTHh MCHOJB30BaTh METOJBI M CpelcTBa (PU3MUYECKOU KyabTyphl AJsl obec-
[IEYCHUS TTOJTHOIICHHOW COIMalIbHOW U npodeccruonanbroi aesreiaproct (OK-8).
3namy:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (PM3NYECKOU KYIbTYPHI U CIOPTA;

—  COIMAIBHO-OMOIOTHYECKNE OCHOBBI (PU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BIUSHHUE O3A0POBUTEIBHBIX CUCTEM (PU3UYECKOTO BOCIUTAHUSA HA YKPEIJICHHE 3710-
POBBS, TPOPHIAKTUKY TPOPECCHOHATIBHBIX 3a00JI€BaHN M BPEIHBIX MPUBBIYEK;

—  CII0COOBbI KOHTPOJIS U OLEHKH (PU3MUYECKOTO Pa3BUTUSA U (HU3UUECKOM MOArOTOBIICH-
HOCTH;

— TpaBuJia U CHOCOOBI MJIAHUPOBAHUS MHJMBUIYaTbHBIX 3aHATHHA PAa3IUYHON 11€JIEBOM
HaIpaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKOM KYIbTypbl M CHOpPTAa, UMETh IPEJICTaBIEHHE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHS; Ba)KHEHIINE
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa, HOMHUTH O MOJABUTAX
CIIOPTCMEHOB B rojibl Benukoit oredecTBeHHOM BOMHBI 1941-1945 rT.

Ymemy:

—  CaMOCTOSITENIbHO 3aHUMAaTbhCsl (PU3NUECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma M coOIofaTh Impa-
BUJIA TUTHEHBI M TEXHUKU 0€3011aCHOCTH;

—  OCYIIECTBJISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (OopMax 3aHATUH (u-
3U4ECKOU KYJIBTYPOU U CIIOPTOM.

Bnaoemy:

— CpeICTBAaMM M METOJaMH YKpEIUIEHUS WHAWBUIYaJIbHOTO 370POBBs, (pU3HUEcKOro
CaMOCOBEPILLIEHCTBOBAHMUS;

— JIOJDKHBIM ypOBHEM (DM3MUYECKON MOATOTOBICHHOCTH, HEOOXOAMMBIM JUIsl Kade-
CTBEHHOT'O yCBOEHUS NMPO(PECCHOHANBbHBIX YMEHUN M HABBIKOB B Ipolecce oOyueHus B
By3€, JJIsl 00ecreueHus! MOJTHOLEHHON COIMaIbHOM U MpodhecCHOHAIBHON 1eATeIbHOCTH
MocJie OKOHYaHMs y4eOHOT0 3aBECHHUS.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Jucuunnuza (Moaynu) mo «®u3nueckoll KylbType U CHOPTY» pealnu3yloTcs B paMKax

6a3oBoii yactu bioka 1 «/lucuuniannel (MoIynH)» MporpamMmbl OakanaBpuaTa B o0beme 72 aka.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SIUHUIIBI) TIPU OUHOU (hopme 00yYeHUs.
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HporpaMMa paccurTaHa Ha U3YUYCHUC JUCHUIIJIMHBI B TCUCHHUEC ABYX CEMECTPOB (HCpBOFO n

IIECTOTO).
Pa3zgenpl fMcOMIVINHLI 1 BUALI 3aHATHA
Mopyn Hassanue monyns Bcero, Yacos
aKaj. Jlex MII3 | IIIIDII KP
yacax
1. [Ipeamer «Pusndeckas KyiabTypa u 18 2 6 9 1
cnopt». Uctopust ®KuC
2 OcHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30XK)
3 buonornueckre 0CHOBBI (GU3HYECKOM 18 2 6 9 1
KYJBTYDPBI ¥ CIIOPTa
4 [TpodeccnonansHO-TpuKIaIHas Qu- 18 2 6 9 1
3U4ecKas KyJlIbTypa U CHOPT
Bcero yacosn 72 8 24 36 4
Mopyn Hassanue monymns Bcero, Yacos
acrTp. Jlex MII3 |IIPIT | KP
yacax
1. [Ipenmer «®Puznueckas KyJlbTypa u 13,5 1,5 45 6,75 0,75
cnopt». Ucropust ®KuC
2 OcCHOBBI 37J0pOBOTO 00pasa KU3HU 13,5 1,5 45 6,75 0,75
(30XK)
3 buonoruueckne 0CHOBBI PU3NUIECKON 13,5 15 45 6,75 0,75
KYJBTYDPBI M CIIOPTa
4 [MpodeccrnonansHo-puKIaaHAS HH- 13,5 15 45 6,75 0,75
3UUecKas KyJlIbTypa U CIOPT
Bcero uacos 54 6 18 27 3

Kaxnbiii Moy ib mporpaMmMsbl HMeeT CTPYKTYPY:
- JIEKIUN WIA TEOPETUUECKUN pa3el;
- MPaKTUYECKUN pa3zes, COCTOUT H3: MEeToAuKO-TipakThyeckux 3aHsatuil (MII3) m yuebGHO-
TPEHUPOBOYHBIX 3aHATUH (IpodeccHOHATBHO-TIPUKIa Has Gpu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIN pazaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAyYHO-IIPAKTHYECKHX M CIELUAIbHBIX
3HAaHUU, HEOOXOAUMBIX ISl IOHUMAHUS IPUPOIHBIX M COLUHUANBHBIX MPOLECCOB (PYHKIIMOHUPO-
BaHUS (PU3UUECKOM KyIbTyphl OOIIECTBAa M JIMYHOCTH, YMEHHMS WX aJalTHBHOTO TBOPYECKOIO
MCIIOJIb30BaHUs I IMYHOCTHOTO U MPO(eCCHOHATBHOTO Pa3BUTHUS; CAMOCOBEPILIEHCTBOBAHUS,
OpraHu3aly 370pOBOro 00pa3a >KU3HM MPH BBINOIHEHUH YueOHOMH, npodeccHoHalbHONW U co-
UOKYJIbTYPHOU JESATENbHOCTH.

MeTtoauko-npakTH4ecKHe 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (opMHpOBaHUS y4eOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUN U HaBBIKOB
cpeAcTBaMU (PU3UUECKOM KyJIbTYpHI U CIIOpTA.

Ha meToauko-npakTHyecKuX 3aHATHSIX yIENsIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSIHUIO (PU3HUECKUX yNpaXHEeHUH Ha (OpMUpPOBaHKE MPOPECCHOHANBHBIX KayecTB Oyaylle-
ro CHEUAINCTA U IMYHOCTH 3aHUMAIOIIEerocs;

- BO3/ICUCTBUIO CPEJCTB (PU3MUECKOTO BOCIIUTAHHUS HA OCHOBHBIE (PM3UOJIOIMUECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTaTENILHOTO alapaTa 3aHMMaroIIerocs;

- BOIIPOCaM IPOBEACHUSI COPEBHOBAHMM (TIpaBMiIa COPEBHOBAHUM, CHCTEMAa PO3BITPHIIICH, OTpe-
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neneHue nodeauTesneii, 000pyI0BaHNEe U HHBEHTAPh ).

IIpodeccuonanbHO-NPHUKIATHAA MOATOTOBKA NPOBOAUTCS C y4eToM Oyaymiei mpo-
(eccnoHaIbHOM 1EATEILHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOIb30BAHUHN TEOpETHYE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPa3HbIX CPEACTB (HU3NUECKOMN
KYJIBTYpPBI, CIIOPTUBHON M NMPO(ecCHOHAIBHO-TTPUKIIAAHON (pr3nyecKoi MOATOTOBKU CTY/IEHTOB.

KonTpoabnsblii pa3nes. Kpurepruem ycremHocTi 0CBOEHUsT y4eOHOro MaTepuana siBiis-
€TCs OIICHKA MPENOAaBaTes, YUUTHIBAIOIIAS pe2yasapHOCHb NOCeujetus 00A3amebHbIX Y4eOHbIX
3auamuil, 3HAHAA TEOPETUYECKOr0 pa3Jieia IporpaMMbl U BBIIIOJHEHUE YCTAHOBJICHHBIX HA JTaH-
HBI CEMECTpP KOHTPOJBHBIX TECTOB 00IIeH (PU3NIECKON U TEOPETUUECKOM MOATOTOBKH JUIS OT-
JEJIBHBIX IPYII Pa3JIU4HON CIIOPTUBHON HAIPAaBIECHHOCTHU, BXOAUT B IPAKTUYECKHUE 3aHITHS.

4 O0beM yueOHOH THCHHUILINHBI

B 3auer- | B aka- | \4
Bunst yueOHOI paboThI HBIX €/11- JIEM. CEMECTpP | ceMmecTp
HUIIAX gacax
OO0mas TpyA0eMKOCTh THCHUIIJIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexmm (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer 3auer 3auer
B 3auger- | Vi
. B actp.
Bugpsl yaeOHOM paboThI HBIX €/IU- CEMECTp | CEMECTp
S qacax
O01mast TpyA0eMKOCTh JHCHHUIIJIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IIAHY 27 yac. | 27 yac.
Konrakthas padora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
ITpakTnueckue 3anstus (I113) 1,8 48 24 24
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3ager

AHHOTanus y4eOHo# nporpammsl Aucuunimabl b1.6.5
«MartemaTuka»

1. Heabro AMCUMIIMHBI SBISETCS (OPMUPOBAHUE Y CTYJICHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCTIONB3YEMBIX JUISI TTOCTPOSHHS BaXHEUIIMX MaTEMAaTHYECKHX MOJEINeH, U yMEeHHUs
UCIIOJIb30BaTh MaTEMAaTUYECKHE METOABI JUIsl OMIMCAHUS PA3JTUYHBIX POLIECCOB.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHMS AU CHUILIHHBI

N3yuenne Kypca MaTeMaTUKU MpHU MOATOTOBKe OakanaBpoB 1o HampasiaeHuio 18.03.01
XuMHYecKasi TEXHOJIOTHSA CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIINX KOMITETEHIUH!:
Ob6menpodeccnoHanbHbIE:

—  CIHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nestenproctd (OTTK-1).

B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/ICHT 10JI7KeH !
3HAMDb!

— OCHOBBI UG (HEepeHIHATFHOIO U HHTErPaIbHOTO MCUYUCICHUS, MU PepeHIHaTbHBIX ypaBHE-
HUM;

— MaTeMaTHYeCKue TEOPUH U METO[bI, JIeXkKalllue B OCHOBE MOCTPOCHUS MaTEMATHYECKUX MOJIe-
aei;
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— OCHOBBI IIPUMEHEHUSI MATEMATUYECKUX MOJEIIEH U METO/OB.
ymemy:
— BBIOMpATh MATEMATUYECKNUE METO/IbI, IPUTOJIHBIE JUIs PEILICHUSI KOHKPETHOM 3a/]1a4H;
— MHCIOJIb30BaTh MATEMATUYECKHUE ITOHATHSI, METOABI M MOJCIIH I OIIMCAHUsS PA3IMYHbIX IIPO-
LIECCOB;
— BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIHUE B OCHOBE KOHKPETHBIX IPOLIECCOB;
— HCHOJIb30BAaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH 1aHHBIX;
— MPUMEHATh MaTEMAaTUYECKHUE 3HAHUS HAa MEXAUCIUIUIMHAPHOM YPOBHE.
enaoems:
— OCHOBaMM (yHJaMEHTAJIbHBIX MaTeMaTHYECKUX TEOPUI M HaBBIKAMU HCIOJIb30BAHUS MaTe-
MaTHYECKOr0 amnmnapara;
— METOAAMH CTaTUCTHYECKOH 00paboTKN HH(OPMAITIH.
3. KpaTkoe cofep:kanue AUCUUIIUHBIL
1 CEMECTP

1.BBenenue.

[Tpeamer n MeToabpl MaTeMaTuku. OnMcaHue OCHOBHBIX paszenoB Kypca. [IpaBuna u tpe6o-
BaHWs IPU U3y4YEHUU Kypca.

2. DJjieMeHTHI ajIredpsbl.

YucnoBsle MHOXeECTBA, kKoMmIuiekcHbie uncna. Onpeaenurenu Il u 11 nmopsiakos. BexTopsr:
OCHOBHBIE TIOHATHUS, CKAJIPHOE, BEKTOPHOE U CMEUIAHHOE ITPOU3BEACHUS BEKTOPOB. AHAJINUTH-
YyecKasi FeOMETpHsL: IpsiMasl Ha IUIOCKOCTH, KpuBble Il nopsaka. Marpuusl: AeiCTBUS HaJ MaT-
puLIaMu, NIPUBEJICHHUE K CTyleHYaToMy Buay u Buay ['aycca. Panr marpuusl. OOpatHas marpu-
na. Teopema Kponekepa-Kamemmm. Pemenne cuctemM JMHEHHBIX alreOpanvdecKuxX ypaBHECHUHU.
CoOcTBeHHbIe yncna U BeKTopbl. KBagpaTHuHbie GOPMBI.

3. ®yukuus ogHoi nepemenHoii. [Ipenen pynkuun. HenpeposiBHOCTH GyHKIIUH.

Oynkuusa. CrnocoOsl 3ananus pyHkuuu. [Ipenen pynkun B Touke. OTHOCTOPOHHUE Tpese-
abl. IIpenenst Ha OeckoHeyHOCTH. beckoHeyHO Masble U OECKOHEYHO OojbIIne (QYHKIUHU, UX
CBOICTBa U B3auMHas cBsa3b. CBoiicTBa npenenos. IlepBblil 1 BTOpOH 3aMeyaTeNbHbIe IPEIEIbI.
HenpeppiBHOCTS QyHKIIMM B TOUKE U Ha IpoMexyTke. CBoicTBa (DyHKUMH, HENPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIUHN U UX KIacCUPUKAIMSL.

4. TuddepeHunanibHoe HCHUCTeHHEe (PYHKIIUM OTHOI NepeMeHHOM.

[TponsBosHas ¢GyHKLIUHU, €€ TeOMETpHUUECKUi M MexaHudeckuil cmbici. IlpaBuna nudde-
peHupoBanus. Tabiuia OCHOBHBIX Pou3BOAHbIX. Juddepenman pyHkuum, ero npuMeHeHHs
K NMpHOIMKEHHBIM BhlYMCIeHUAM. HBapuaHTHOCTH (hopMbl nepBoro auddepennuana. [Ipouns-
BoAHAs ciokHOW (yHkmu. [uddeperimpyeMocts GyHKIMN: onpeaereHre, TEOPEMBI O CBSI3U
T GepeHIIMPYEMOCTH C HENPEpPhIBHOCTBIO M C CYLIECTBOBAaHMEM MPOU3BOAHOW. OCHOBHBIE
TeopeMbl nuddepennmanbHoro ucuucnenus: Pomns, Jlarpanxa, Kommu. Ilpasuno Jlonurans
(packpeiTue HeomnpezaeneHHocTel). [Ipon3BoaHbIe BhICHIMX MOPSAKOB. JIOKaIbHBIN 3KCTpeMyM
¢byukun. Heo6xoaumble U 10cTaTo4YHbIE YCIIOBUS 3KcTpeMyMa. [IpaBuio uccnenoBanus GyHK-
I Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKy BBIMYKIOCTH M BOTHYTOCTH (DYHKIMH. TOUYKH
neperu6a. Heo6xoaumoe u goctaToyHoe yciaoBus neperuda. ACUMOTOTH GYHKIIUH, UX BUIBI U
cnocoObl HaxokaeHus. OO011as cxema ucciaeqoBaHus GyHKIUHN, TOCTPOSHUE UX IPa(UKOB.

5. UuTerpajibHoe ucunciaeHne GPyHKIUM OHOI NepeMeHHOI.

[TepBoobpaznas pynkuusa. HeonpeneneHHbIi HHTETpaN U €ro cBoiicTBa. Tadiuia OCHOBHBIX
WHTErpaJIoB. MEeTOIbI MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE NHTEIPUPOBAHUE, HHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErPHUPOBAHUE 1O 4yacTAM. MHTerpupoBaHue panuoHadbHBIX ApoOeit. MHTe-
IpPUPOBAaHHE HEKOTOPBIX MPPALMOHAIBHBIX M TPUTOHOMETpUdeckux (pyHKuuil. OnpeneneHHbIH
MHTETpaJl, €ro reomeTpuyeckuii cmuicia. CBoiicTBa onpeneneHHoro unrerpaia. ®opmyna Heto-
toHa-JIeitOHmIa. Teopema o cpegHEeM 3HAUYCHHMH. 3aMEHa MEPEMEHHONW W WHTETPUPOBAHHUE IO
4acTsM B OIpPEIEICHHOM HMHTerpane. IIpuiioxkenus onpeneieHHOro UHTerpaiga K BBIYUCICHUIO
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wioniae mwiockux ¢uryp. [loHsTHE HECOOCTBEHHBIX UHTETPAJIOB: ONPEAETICHHS, CBOWCTBA, Me-
TOJ1bI BBIYUCIICHUS.
2 CEMECTP

1.ln¢pepeHnnanbHOe HCUHCTIeHHe (PYHKIMM HECKOJIBKHUX NepeMeHHbIX. JJIeMeHThI TeOpUuun
MOJIsA.

OyHKIMYU ABYX U 00Jiee IEPEMEHHBIX: ONpeAeTeHne, 001acTh ONpeeIeHus, 00IacTh U3Me-
HEHUS, TeOMEeTpUYecKas MHTepHperanus, TMHUU ypoBHA. [Ipeaen pynkuuu B Touke. YacTHbie
pOM3BOJIHBIE (Ha puMepe QYHKIMH IBYX nepeMeHHbIX). duddeperunpyemocts GyHKIMN He-
CKOJIbKUX nepeMeHHbIX. JlocTatounble ycioBus auddepenuupyemoctu. [lonHas npousBoaHasi.
[TpousBonHas cnoxxkunoit pynkuuu. [onneii quddepennnan. MuBapuanTHOCTH HOIHOTO Audde-
peHIana. AHATUTHYECKUH pu3HaK nojgHoro auddepennuana. Juddepennupopanue GyHKINN
OJTHOM M JIBYX NEPEMEHHBIX, 3aJaHHOI HesIBHO. YacTHBIC IPOU3BOIHBIC U MOJHBIE TU(PepeHITH-
aJbl BBICHIMX MOPSAIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX MPOU3BOAHBIX (A7 PYHKIMH JBYX
nepeMeHHbIX ). JIoKkanbHbIe SKCTpeMyMbl (DYHKIIMH JABYX MEPEMEHHBIX: HEOOXOAUMOE M JOCTa-
TOYHOE YCJIOBHUS DSKCTpeMyMa. YCIOBHBIH OJKcTpeMyM (MeTon MHOxwuteneil Jlarpanika).
HauGonpiiee 1 HauMeHbIIee 3HaYCHUE (YHKIMH B 3aMKHYTOH oOmactu. OCHOBHBIC TOHSTHS
teopun nois. CkansgprHoe nose. [loBepxHocty u nuHuu ypoBHs. [Ipon3BojaHas mo Hampa,iie-
HUIO. ['paiueHT CKaIIpHOro MoJjs U ero cBoiictBa. BekropHoe none. useprenuus nomist. Porop
nosist. CBA3b MEXAY I'PaJUEHTOM U MPOU3BOIHOM IO HAIPABIICHHUIO.

2. KpaTHble uHTErpaJbl.

JIBOMHOM MHTErpall: onpeaeaeHrue, reOMETPUYECKUN CMbICT, CBOMCTBa. Beruncienue aBoii-
HOI'0 MHTErpaJia B AEKAPTOBOM U MOJISIpHOU cucteMax koopauHat Muarerpai Ilyaccona. Tpoiinoit
MHTErpaJl: OIpeieJICHuEe, TEOMETPUUYECKUI CMBICII, CBOMCTBA. BhlunciaeHne TpoMHOro HHTErpaa.
IIpunoskeHns TBOMHOTO U TPOMHOI'O MHTErPAIIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIC HHTErPAJIbI.

KpuBosnHelHbIM HHTErpall 0 KOOpAMHATAM: OIpe/elieHHe, CBOICTBa, BblunciaeHue. Pabo-
Ta B cuiioBoM nosie. @opmyia I'puna. KpuBonuHeiiHble HHTErpaibl, HE 3aBUCSIINME OT IIYTH HWH-
terpupoBanus. [loTeHumanbHas QyHKIUS, HOTeHIMANbHOE noJie. [ToHsITHE MTOBEpXHOCTHOTO MH-
terpana. Ilotok BekTopa uepe3 noBepxHOCTb. Teopema I'aycca-Octporpanckoro. ®opmyia
Crokca.

3 CEMECTP

1. In¢pdepennuanbHble ypaBHEHUs EPBOT0 MOPSIKA.

Juddepenunanbable ypaBHEHUS: MOPSJIOK, PELIEHHEe, TEOpeMa CYIIECTBOBAHUS M €IMH-
CTBEHHOCTH pewieHus. 3anada Komm. YpaBHeHUs ¢ pa3aensioluMucs nepeMeHHeMU. OpHo-
poansle nuddepeHnnanpHble ypaBHeHus. JIuneitnsle nuddepeHnnanbable ypaBHEHHUs IEPBOTO
nopsijika. YpaBHEHHs B OJTHBIX quddeperHmanax. MHTErpupyonui MHOKUTENb.

2. Tu¢pdepeHunanbHbie YpABHEHHUs BTOPOro M N-ro MopsaKa.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPSAIKA, JOMYCKAIOIIME MOHWKEHHE IMOPSIKa.
Jluneiinbie mudpepennmnansapie ypaBHEHUs BTOporo mopsiaka. CBoicTBa pemieHuid. Jlnneninas
He3aBUCHUMOCTh QyHKIuMi. Onpenenurens Bporckoro. CTpykTypa o0IIero pemeHus JMHEHHOro
muddepeHIManbHble YpaBHEHUsI BTOpoOro nopsiaka. dyHnaMeHTallbHas cucrteMa pemeHui. Jlu-
HelHbIe o HOpoAHbIe AU (epeHInanbHble YpaBHEHUSI BTOPOTo MOPSIIKA ¢ MOCTOSHHBIMU KOA(]-
dbunMeHTaMu: ocTpoeHue odIero pemenus. Meron Ditnepa. JIuHeiHbIe HEOAHOPOAHBIE U (-
(bepeHIMaTbHBIE YPaBHEHHUS BTOPOTO MOpPsAKAa C MOCTOSHHBIMU KodduuueHtamu. Obmee u
YacTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUH. JIunelinble nudepeHnnanbable ypaBHEeHHUs N-TO
HOps/IKa: CBOMCTBA PEIIEHHH, TEOPEMBI O CTPYKTYpE OOIIEro pelieHus, METO/I BapHalluu OCTO-
sHHBIX. JIuneiHble quddepeHnnanbaple ypaBHEHHUS N-TO TOPSAIKA C MOCTOSHHBIMU KO3 puIu-
€HTaMHU. AJITOPUTM ITOCTPOEHUS OOIIETO PeIICHHS.

22



3. Cucremsl nuddepeHuaNbHBIX YPABHEHUI.

Cuctemsl nudQepeHnaIbHbIX YpaBHEHUH MEPBOTO MOpsAAKA: OOLIMe MOHATHS, Teopema
CYILIECTBOBAHMS U €AMHCTBEHHOCTH oOuiero peuieHus. CucreMbl TUHEHHBIX TuddepeHmanb-
HBIX YpPaBHEHUH IEPBOro NOpsJKa: UHTEIPUPOBAHUE METOAOM HCKItoueHus. CUCTeMBbl JINHEH-
HBIX TuddepeHIaTbHBIX YPaBHEHUN MEPBOTO MOPSJIKA: CBOMCTBA PEUICHH, TEOPEMBI O CTPYK-
Type 0OLLEero peleHns, METO/l Baprualuy MOCTOSAHHBIX. CHUCTEMBbI JIMHEWHBIX OJHOPOIHBIX U He-
OTHOPOAHBIX U (epeHINaTbHBIX YPAaBHEHUN C MOCTOSIHHBIMU KO3 QHUIIMEHTaAMU. DJIEMEHThI
TEOPHH YCTOMYUBOCTH. METOBI UNCIIEHHOTO petieHus AudQepeHnnanbHbIX ypaBHEHUH.

4. YncsaoBble 1 GyHKUMOHAJIbHBIE PABI.

UucnoBele psiibl: OCHOBHBIE IOHSITHS, CBOMCTBA CXOIALIMXCS PSIIOB, HEOOXOANUMBIN NpHU-
3HaK CXOJIMMOCTH. ['apmMonndeckuil psia. Paner Qupuxie. [Ipuznaku cpaBHEHHS PSIOB € MOJO-
xuTenbHbIMU uneHamu. [Ipusnak JlanamOepa. MHTerpanpHblil 1 pagukanbHbIi npusHaku Komm.
3nakouepenyromuecs psaabl: npusHak JleiOnuma. 3HakonepeMeHHbIe PSAIbl: MOHATHS a0COI0T-
HOM M YCIIOBHOM CXOJMMOCTH, NMpPHU3HAK a0OCOJIIOTHOW CXOJMMOCTH, CBOMCTBa aOCOJIOTHO U
YCIIOBHO CXOJSIIUXCS PSAIOB.

@OYHKIMOHAIbHbBIE PSAbl: OCHOBHBIE IIOHATHSA, 00J1aCTh cX0AUMOCTH. CTeneHHbIE psAbL: pa-
Iuyc, MHTepBaj, 001acTh cxoauMocTH. CBoiicTBa CTeneHHbIX psAAoB. Panel Teitnopa u Makio-
peHa: CBOMCTBA, yCIOBHE CXOAMMOCTH Psiia K UCXOAHOM (YHKIIMU, OCHOBHBIC pa3siokeHus. Pa3-
JoxkeHue QYHKIHMH B psl MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3ioxeHui. [ TaBHOe 3HaueHue
¢yHukuu. DxBuBasieHTHble pyHKUuU. [Ipumenenue psaoB Teinopa u MakiopeHa Juisi BbIUMC-
JICHUS MIPEEIIOB.

5. 3ak/rouenue.

Hcnonb30BaHHEe MATEMATUYECKUX METOJOB B IPAKTUYECKOM JESITEIIbHOCTH.

4. O0beM y4eOHOH JUCIUIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buibl yueoHo# padoThi 3a4. ea./ 3a4. en./ 3a4. en./ 3a4. e./
aK.4yac aK.4yac aK.4yac aK.4yac
O0mas Tpy10eMKOCTb TUCIH-
TJIMHBI 110 Y4e0HOMY ILIaHY 15/540 5/180 4/144 6/216
AyIuTOpHBIE 3aHSITHS: 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
[Tpaktuyeckue 3ausatus (I113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
Bua xourpoas: 2[72 9K3aMeH - 3ader ¢ JK3aMeH-
IK3aMeH/3a4yer 1/36 OLIEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# padoTei 3a4. ej1./ 3a4. ej./ 3a4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
OO01asi TPY10€MKOCTh AUCIH-
IJIMHBI 110 Y4eGHOMY IUIaHY 15/405 5/135 4/108 6/162
AyIUTOPHBbIE 3aAHSITHS 5,3/144 1,77/48 1,77/48 1,77/48
Jexmunu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
IMpaktuyeckue 3ausatust (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTeibHasi pabora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
Bua xonTpoJs: 2/54 IK3aMeH - 3ader ¢ IK3aMeH-
IK3aMeH/3a4eT 1/27 OLIEHK O 1/27
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AHHOTanuA padoyeil NPOrpaMMbl IUCHUNIMHBI
«Mupopmaruka» (b1.b5.6)

1. Heab UCHUIIMHBI — TpUOOpeTeHrne 0a30BBIX 3HAHMK O COBPEMEHHBIX MH(DOP-
MAITMOHHBIX TEXHOJIOTHSIX, a TAKKE YMEHHUI U TPAKTUYECKUX HABBIKOB B 00JIACTH MHPOPMATHKH,
HCIIOJIB3YEMBIX IPU PELICHUN HAYYHBIX U NPAKTUYECKHUX BBIYMCIUTENBHBIX 3a7a4 CTYJEHTaMU
BCEX CIELUATIbHOCTEM.

2. TpeOoBaHus K pe3yjibTaTaM OCBOEHUS AU CHUIIMHBI

W3ydeHne MUCUUILIMHBI MPU TOATOTOBKE KAJAPOB BBICIHICH KBaTU(UKAIMKU MO 00pa3oBa-
TEJIBLHOHN MporpaMMe BbIcIIero oOpa3oBaHus 1Mo HarpasieHHto moarotoBku 18.03.01 «Xummude-
CKasi TEXHOJIOTHS» CIIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOUINX KOMITETECHIIUMA:

Ob6menpodeccnoHaIbHbIe KOMIIETEHIIUM:

- BJIaJICHUE MOHUMAHHS CYITHOCTH U 3HAYCHHUS MH(POPMAIUH B Pa3BUTHH COBPEMEHHOTO
oOmiecTBe, 0OCO3HAHUS OMACHOCTH U YTPO3bl, BO3HUKAIOIIUX B 3TOM MpOIEcCe, CIIOCOOHOCTHIO
co0IIr01aTh OCHOBHBIE TpeOoBaHU HH()OPMAITMOHHON 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI TOC-
ynapctBenHo# Taitibl (OI1K-4);

- BJIaJICHHE OCHOBHBIMH METOAAMH, CIIOCOOAMHU M CPEACTBAMH IOYYCHUS, XpPAaHCHHUS, TIe-
pepaboTku UHPOPMAINK, UMETh HABBIKM PA0OTHI C KOMIBIOTEPOM KaK CPEICTBOM YIpPaBICHUS
undopmanueii (OI1K-5).

B pe3yabTare 0CBOCHUSI IMCHMILINHBI CTYIeHT-0aKAIABP JA0JIKEH

3namo

- cBOMicTBa HH(GOPMAIINH, CIIOCOOBI €€ XpaHEeHUsI K 00pabOTKH;

- CTPYKTYPY, IPUHITUTIBI PaOOTHI M1 OCHOBHBIC BO3MOKHOCTH DBM;

- TOIOJIOTHIO U APXUTEKTYPY BBIUUCIUTENbHBIX CETEH;

- IPUHIIUIIBI a/Ipecalliy M0JIb30BaTeNell, KOMIIBIOTEPOB U PECYpcoB B ceTu MHTepHeT;

- pa3nuyath U pacpoBsiBaTh [P — agpec, JOMeHHOE UMSI KOMITBIOTEPA;

- a TaK)Ke BJIA/IETh HAaBBIKAMH CaMOCTOSITEIbHOIO PEIIEHUS 33/7a4 Ha KOMIBIOTEPE, BKIIIO-
Yarolyue MOCTaHOBKY 3a7auH, pa3paboTKy allfOPUTMA U OIEHKY ero 3 (HEeKTUBHOCTH;

- CTPYKTYpPY, IPUHIIUIBI pabOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THUIIbI aJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBbIe 0OecriedeH s cBoel MpodhecCuOHAIbHOM e TeNIbHOCTH;

- aJITOPUTMBI pEUIEHUSI HETUHENHBIX YPaBHEHUN;

- aJITOPUTMBI OJTHOMEPHOU ONTUMHU3AIINY;

Ymemso

- IMCaTh ¥ OTJIAKUBATh Iporpammsl Ha VBA 1o pa3zpaOoTaHHBIM aJlrOPUTMaM;

- IPUMEHSTh METO/Ibl MAaTEMaTUUYECKOM CTATUCTUKH ISl pELIEHUsI KOHKPETHBIX 3371a4;

- HCTIOJIh30BaTh MaKeThl MPUKIIAJHBIX MPOTPaMM MpHU JanbHeHeM 00ydeHu: U paKTHye-
CKOH JeATEIILHOCTH.

Bnaoempo

- HaBBIKAMU CaMOCTOSITEILHOIO PEIIeHUs 3a/1a4 Ha KOMITbIOTEepe, BKIIIOYAIOIINE TOCTaHOB-
Ky 3a7a4u, pa3paboTKy aJropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMH MaTeMaTHUYeCKOM
CTAaTUCTHUKH NI 00paOOTKHU IKCIIEPUMEHTA;

- METOJJaMU peallu3alii AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

3.1. ApxuTekTypa KOMIBIOTEPOB U KOMITbIOTEPHBIX CETEH:

® HCTOPHS PA3BUTHS BBIYUCIUTEIIBHON TEXHUKHU U MEPCOHATBHBIX KOMIBIOTEpOB. KpaTkas
WCTOPUS PA3BUTHS BBIYUCIUTEIHHON TEXHUKU U MepCOHANBHBIX KoMibioTepoB (I1K). Beruucnu-
tenpHas MamuHa @oH-Heitmana n mammnaa Teropunra. Pazpaborku HopOepra Bunepa,

e apxurekrypa I1IK, annapatusie cpencrsa IIK. Mcnonb3yemble cuctemMsl cUMcaeHus, die-
MEHTbI MaTeMaTHueckoi oruku. Obmee npeacrasienue o IIK u nux Bo3MoxHOCTIX. DYHKITHO-
HanpHas cxeMma [IK, MaructpanbHO-MOaybHBIA NpuHIUI nocTpoeHus [IK. AnmapaTtHeie cpen-
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ctBa IIK: Mukpomnporeccop, onepaTuBHas U K31 [1aMATh, BHELIHSAS NaMsITh, IIUHBI ajpeca, Ko-
MaHJl ¥ JaHHBIX, TAKTOBBIH reHeparop. [IpHHIMIT OTKPBHITOW apXUTEKTYphl: CUCTEMHAs IIWHA,
paspsaHocTh. [lepudepuiinpie ycrpoiictBa I1K: kmaBuaTypa, Mbllllb, MOHUTOpP, MPUHTEP H .
OcoOeHHOCTH TpEACTaBICHUS JTaHHBIX Ha MamuHHOM YypoBHeE. [IpemmymiectBa mmdpoBoro
npecTaBieHus HHPOPMALUU Iepesl aHAIOTOBBIM IPEACTABICHUEM: BBICOKOE KaueCTBO 3allUCU
U 0TOOpakeHUs: MH(POPMAIUH, TPOCTOTA U HAJCKHOCTh AyOIMpoBaHUs (KOMUPOBAHMS) HHPOP-
Manuu 0e3 norepu KadectBa. CucCTeMbl cUMCICHHs (AeCATHYHAs, ABOWYHAs, BOCBMEpUYHA,
HIeCTHAaTepUYHas ), IPaBUIIa TIEpeBOa U3 OJHOW CHUCTEMBI B APYIyI0. DJIEMEHTHl MaTeMaTH-
YECKOM JIOTUKU: MOHATUS (OPMATIBLHON JIOTUKH, OCHOBHBIE JIOTHYECKUE ONepaluu U (GpopMyisl,
Joruyeckue ocHOBBI paboTsl [1K;

® KOMIIBIOTEPHBIE CETH: TOIOJOIMH CETeH, UX XapaKTepucTUKH. KoMIploTepHas ceTb - co-
BOKYITHOCTb KOMITBIOTEPOB M Pa3IMYHbIX YCTPOMHCTB, o0ecrneynBaromiux HH(HOpMalMOHHbIN 00-
MEH MEXIY KOMITBIOTEpaMHU B CETH 0€3 HMCIIOJIb30BaHUS KAaKUX-THOO MPOMEXYTOYHBIX HOCHTE-
neit nnpopmanuu. Tononoruu cetei: 3se3aHas, IUHHAS, KoybleBas. CeTH 3aKpbITOro TUIA: JIO-
KaJbHBIC M paclpe/ie]IiCHHbIE CETH, KOPIOpPaTUBHEIE ceTH. [IporpaMMHO-TeXHHYECKOe obecrede-
HUE: ajanTep, KOTOPbIM yHpaBiseTrcs CleUaJbHOW NMporpaMMol JpaiBepoM; olepalnroHHas
CHCTEMa, YIPABIAIONMAs KOMIBIOTEPOM, HPEIOCTABISIONIMM PECYpPCHI; MPOTOKOJBI - 0COOBIE
A3BIKHM, Ha KOTOPhIX 0OMeHUBarOTcs uHpopmaimeit kommnbioTepsl B cetu (TCP, TCP/IP, UDP).
['noGaneubie cetn paznuunoro Macimrtadba (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxkHoctn cetn MHTepHeT. DnekTpoHHas nodra. JlocTyn Kk MH(OpMaIMOHHBIM pecypcam.
Cucrema Tenexon(pepeHnuid. Anpecanys 1 IpoToKoisl B UTHTEpHET;

e MyJIbTHUMEMA — JUAJIOTOBasi KOMIIbIOTEPHAsl cUcTeMa, 00eCleunBarollas CUHTE3 TEKCTa,
rpaduky, 3ByKa, peud U BUACO. YCTpOHCTBA MyJbTHUMeaua. TpeOoBaHUSA K MYJIbTUMEIUMHBIM
CpeicTBaM KOMITbIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalusa U300paKeHUH, TpexMepHas rpaduka).
MynbsTuMeauitHBIE TpOrpaMMBbl. [IporpamMmsel pegakTHpoBaHUs, MOHTaXa 3ByKa W BHAEO. Bu-
JI€0-peAAKTOPbI, MOAYIH crend((HEeKTOB, MOHTAXKHBIE CTYIUU. DIEKTPOHHbIE Ipe3eHTaluu (oc-
HOBHBIE BO3MOKHOCTH MS PowerPoint), sTanbl co3manusi npe3eHTaluii, CTpyKTypa Mpe3eHTa-
Ui 1 0cOO0EHHOCTH PabOTHI C PEJAKTOPOM.

3.2. [IporpamMHoOe obecrnieueHue:

® CTPYKTypa OIEpAlMOHHBIX CHCTEM, MaKeThl MPUKIaAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmmubIx cpecTB. CHCTEMHOE U MPUKIIAHOE IPOrpaMMHOE oOecriedeHne
ITK. O630p onepanmonnsix cucreM (OC). [Ipunnuns! cozganus u coctaB OC: aapo, uHTEpeEiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxynenblii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, mX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Spnbiku u pabota ¢ Humu. Ilanku: cozganue, nepeMMeHOBaHKE; KOMUPOBAHHUE U
nepeMenieHrne o0beKTOB (TaroK U SPIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee HazHaueHUE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiika MBIIIH, dKpaHa. DJIEMEHTbl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE MHIWBHUAYAJIbHOW ONEpaluOHHON
cpezbl TOJIb30BaTeNsl, MOJIEepKKa IETOCTHOCTH MH(OPMAIUK, paclIMpeHHe U MOJECpPHHU3ALUA
KOH(HTypaIuy anmmapaTHbIX | MPOrPaMMHBIX CPE/ICTB

e TekcToBblii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHUYECKUX (hopmyi. Oc-
HOBBI UCIOJIb30BAaHUS MIPOrpamMM OOILEro Ha3HayeHus (KpaTkuii 0030p) Ha MpUMepax TEKCTOBO-
ro perakropa WORD, penakropoB mMaTemMaTuueckKux M Xumuuyeckux (opmyn. OcobeHHocTH
TekcToBoro perakropa WORD. Beoa u penaktupoBanue Tekcta. KonupoBaHue u nepemenieHue
00BeKTOB, paboTa ¢ Tabnuuamu. Beibop Buaa, pasmepa mpudra, GpopMaTUpOBaHUE CUMBOJIOB U
a63aues. KonupoBanue ¢gopmara. OCOOCHHOCTH CO3/1aHUS CCHUIOK, orniasineHui. Co3manue no-
KYMEHTOB Pa3In4YHbIX (OpM (CTaHIAPTHBIX U HECTaHAAPTHBIX). Mcnonab3oBaHue pefakropa Ma-
TeMaTU4ecKuX (OpMyJ B TEKCTOBBIX JOKyMEHTaX. PegakTop XxumMuueckux Gpopmyii, Ha3HAYeHUE
u ocobeHHoCcTH paboTel. KonupoBanue xumuueckux GopMys B TEKCTOBBIE JOKYMEHTHI.
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e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
dbopMupoBanue 3anpocoB, oT4eToB U (popm. MHpopmanmonnsie cuctembl. CUCTEMBI yrpaBiie-
Husl OaHkamu W Oa3amu JaHHBIX. PensimuoHHas mMojenb AaHHbIX. CTPYKTypa 3amucu, METOIbI
noctyna k nHpopmarnuu. Oomen nanubiMu ¢ apyrumu npmioxkeHusMu WINDOWS: TekcToBbI-
MU pEeJaKTOpaMU M AJIEKTPOHHBIMH Tabiuuamu. Pensunonnas 6a3a nanueix ACCESS. I'maBHoe
OKHO, MEHIO KOMaH/I, MaHejab UHCTpyMeHTOoB. Co3/laHue U OTKpbITHE 0a3bl JaHHBIX. BBOA U pe-
JAKTUPOBAHUE JAHHBIX B PEXKUME TAOJUIIBI ¥ peKUME KOHCTPYKTOpa. DOpMUPOBAHHE 3aIIPOCOB.
3anpochl MPOCThie M MHOTOTA0IHYHBIE, 3apochl ¢ yciaoBusMu. Co3gaHue OTYETOB U (OPM.
Texnonorus peanuszauuu npocreiimux 3agad cpeacrsamu CYBJ] ACCESS.

e PenieHre BBIMMCIUTENBHBIX 3a7a4 ¢ ucnoib3oBanueM EXCEL: obpabotka Tabmui, 1mo-
CTpoeHHe TpaUKOB M JUarpamm, BBIYHMCICHHE MAaTPUYHBIX BblpaxkeHHi. Ha3zHaueHue siek-
tpouHbIx Tadbimi (MS EXCEL). Ocobernnoctu Tabnuunoro mnpoueccopa EXCEL u ucnonb3oa-
HUE ero I penieHus MHGOPMAIIMOHHBIX U MHXXCHEPHBIX 3a1ad. TexHuka padotrel ¢ EXCEL.
Oxno EXCEL. AGcoroTHast 1 OTHOCHTENbHAS aapecarus. BoeiieneHue siaeek, mepeMeIieHme mno
pabouemy nucty. Pacuer nmo ¢popmynam. Konuposanue ¢popmyi. [locrpoenne rpadukos. Pacuer
(YHKIMOHATIBHBIX 3aBUCUMOCTEH M MOCTpOeHUE rpaduuecKnx n300paKeHHd C UCIIOIBb30BaHHEM
cranaapTabix Qynkuuii EXCEL u macrepa ¢ynkumii. [loctpoenne noBepXxHOCTEH ¢ UCIONB30-
BaHHWEM Mmactepa auarpamMm. Paborta ¢ Tabmumamu. @opmatupoBanue, ohOpMIICHHE TaOJIHII.
Yucnossle U noab3oBaTenbekue Gpopmatsl. CBoanble Tabnuibl. [loctpoenue auarpamm. Paspa-
00TKa W peanu3anusi MPOCTEHIINX alrOpUTMOB C HCIHOJb30BaHWEeM Bo3MmoxHocTel EXCEL
(HaxOXXJeHNEe MaKCUMaIbHOTO (MUHUMAJIBHOIO) 3JIEMEHTa BEKTOpAa M MaTPUIIbI, HAXOXKICHHE
CYMMBI 3JIEMEHTOB BEKTOpa M MaTPHIIbI, BEIYUCIICHUE MATPUIHBIX BBIPAKEHUI).

3.3. AIropuTMBI 1 OCHOBBI IPOTrPaMMHUPOBAHUS

® AJITOPUTMEI, TUITBI arOpuTMOB. [ToHSITHE anropuTMma U ero cBoiicTBa. CrIocoOb! 3amucu
AMropuTMOB. MOTYJIBHBIN TPUHITUT TIOCTPOSHUS AITOPUTMOB U TTPOTPAMM.

o XapaKTEepUCTUKH SI3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYPbl M TPUHIIHUIIBI
CTPYKTYpPHOTO TIPOrpaMMHUpPOBaHUs WIDTIOCTpalusi. CTpyKTypHOE MPOrpaMMUPOBAHHE, €0 OCO-
O0cerHOCTH. TexHONMOTUsI 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS; CBOHCTBA SI3BIKOB:
HACJIeIOBaHKEe, UHKAMCYIAIUs, nonrumMophusM. [IoHATHS S3BIKOB: KIACChl U OOBEKTHI. DBOIIO-
U ¥ KJIACCU(PUKANUS S3BIKOB MPOTPaAMMHUPOBaHUs. [IOHATHS TpaHCISIIAKA, KOMIWISIIAN, WH-
TeprpeTaIuy, ux pa3nuyus. bazoBble alropuTMHUECKHE KOHCTPYKIIUHU (ClIeI0OBaHKe, BETBICHUE,
MOBTOPEHHE), TPUMEPHI UX peanm3arui. OCHOBHBIE KOHCTPYKIIUHU SI3BIKOB IPOTPAMMHPOBAHUSI.
SI3bIKM IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

¢ BoruncnuTenbHble aIrOpUTMbl U NporpamMMHbIE peanu3anuu Ha VBA nns oO6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OMEPATOPHI SI3bIKa, Mporeaypsl u GpyHkuuu. Pa3zpaboTka u peanuzanus MpoCTEHIINX
aIrOpUTMOB 00pabOTKH MH(pOpMAIUH (pEIIeHHEe 3a/1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM HH(popMaIun). UrcneHHbIe METO/IbI aHAIM3a OJJHOTO HETMHEHHOTO YpaBHEHHSI: TIOUCK KOP-
HEH, perieHne 3a/1a9u OJHOMEPHON ONTUMHU3AIHH (HaX0XKICHHE TOYCK MaKCUMyMa H MHHAMYyMa
byHKIIMM). MeToabl CTaTUCTHYECKOH 00pabdOTKH pe3yiabTaTOB U3MEPEHHH OJHON BETUYHHBIL:
BBIUMCJICHHE TOYCUHBIX (CPEIHETO, TUCTICPCUH, CTAHIaPTa) U MHTEPBAIBHBIX OICHOK CITYYaliHOMN
BEJIMYMHBI.

3.4. 3amuTa uHbOpMaIuu:

ANTOPUTMBI 3alTUTHl HH(POPMAIIMH: METOIBI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI U OOpBOa C
HuMH. [loHSATHE 0E30mMacHOCTH KOMIBIOTEpHOW HH(OpMAINH: Hale)KHOCTh KOMITBIOTEpPA, CO-
XPaHHOCTh JaHHBIX, 3alUTa OT BHECEHUSI M3MEHEHHUI HEYIMOJIHOMOUYEHHBIMH JIMIIAMH, COXPaHe-
HUE TalHbI MEPEMUCKU B IEKTPOHHOU ceTH. MeTopl peanu3aluu 3aiuThl HHpOpMaluu: mpo-
rpaMMHBIE, anmapaTHble, OpraHu3aluoOHHbIE. VICTOpHsS BO3HUKHOBEHUS BUPYCOB U aHTHUBHUPY-
coB. CrocoObl 3apaykeHus, 3alUThl U 00pbObI ¢ BUpycaMu. OCOOEHHOCTH pabOThl aJTOPUTMOB
BHUPYCOB: PE3UIACHTHOCTh, TOTUMOP(HUIHOCTh U camomudpoBanne. KoMIbIOTEpHBIE BHPYCHI,
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ux cnenuduka u antuBUpycHbie nporpammel (Kacnepckuii, Dr. Web, Avast, AVG). Crioco0Osl
mudpoBaHus U Niepeaadn HHPOPMAIUHU Ha NanbHUE PacCTOSHUSA. OTKPBITHIA U 3aKPBITHIA KO-
yn mudposanus. JedparMenTaiys qucka.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH HATPY3KH

Bun yueOHo# padoThl

B 3aueTHEBIX

B akagemuu. yacax

eIUHHIIAX
O0mas TpyA0eMKOCTb 1M CUUILJIMHBI 3 108
B ToM 4uciie Ha 00ydyeHue 3 108
AYJAUTOPHBIE 3aHATHSI: 1,3 48
Jlexknun
JlaboparopHbie pabOTHI 1,3 48
CamocrosiTejibHas padoTa: 1,7 60
Buj1 H”TOroBOro0 KOHTPOJIS 3auer

Bup yueOHoii padoThl B 3auerHbIX B actponom. wacax

€IMHUIIAX
O01mas TpyA0eMKOCTb AU CHUIIIMHBI 3 108
B ToM 4uciie Ha 00yuyeHue 3 81
AyIMTOpHBIE 3aHATHS: 1,3 36
Jlexuuu
JlaGopaTopHbie pabOThI 1,3 36
CamocrosiTesibHas padora: 1,7 45
Bua HTOroBoro KOHTpoJIs 3auer

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«®u3uka» (b1.b.7)

1. Henbo AMCHUIUIMHBI SBISIETCS NMPUOOPETEHHE CTYACHTaMU 3HAHHWI MO OCHOBHBIM
paszzenaM (U3MKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYUYHBIX TUCIMITIMHAX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMIIIMHBI

N3ydenue kypca Hpu3MKM MpU MOATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MUYecKasi TEXHOJIOTHS

CIOCOOCTBYET MPHUOOPETEHUIO CIEAYIOIINX KOMITETEHIINH:

CnocoOHOCTh M TOTOBHOCTh HMCIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3MKHU B MpodeccnoHalb-
Ho# nesitenbHocTH (OTTK-1)

['0OTOBHOCTB MCIOJIB30BATh 3HAHHS O COBPEMEHHOUN (DM3MYECKON KapTHHE MHPA, MPOCTPAH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JJIsi MOHUMAHUS OKPYXKAIOLIETo
mupa u sBieHuid npupos (OI1K-2).

[TnanupoBaTh ¥ MPOBOIUTH (PU3HUECKHE IKCIIEPUMEHTHI, IPOBOIUTH 00pabOTKY MX Pe3yJIbTaTOB
U OLIEHUBATh MOTPEIIHOCTH, BBIBUIaTh TUIIOTE3bl M YCTAHABIMBATH TPAHMIIBI UX MPUMEHEHHUS
(TIK-16).

Hcnonb30BaTh 3HaHUA OCHOBHBIX (PM3NYECKUX TEOPHUH Ul pelIeHUH BO3SHHMKAIOIUX (U3H-
YECKUX 3aJ]a4y, CaMOCTOSTEIbHOIO MPUOOpPETeHNUs (PU3NYECKUX 3HAHUM, I MOHUMaHMs MpPUH-
IIUTIOB pabOTHl MPHUOOPOB U YCTPOUCTB, B TOM YHCIIE BBIXOJIAIIMX 32 MPEAesibl KOMIIETEHTHOCTH
KoHKpeTHOoro Hampasienus (OITK-19).

B pesyabTare n3y4eHusi JMCHMILIMHBI CTYACHT 10JI7KEH

3HamMb:

- (huznYecKre OCHOBBI MEXaHUKH, (DU3UKU KOJICOAHUH U BOJIH, SJICKTPUYECTBA U MarHeTH3Ma,
ANEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH, KBAHTOBOIN (PU3UKH;

- CMBICT (DyHTAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, IPUHITUIIOB U ITOCTYIATOB; UX (hOPMYITHPOB-
KU U TPAaHUIbl TPUMEHUMOCTH;
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- CBSI3b IIMPOKOTO Kpyra (GU3NUECKUX SBICHUH ¢ QYHIaMEHTAIbHBIMUA IPUHIUIIAMU U 3aKOHAMH
bu3uKy;
- OCHOBHBIE METOJIbI PEIICHHUS 33/1a4 110 ONMMCAHUIO (PU3NIECKUX SBICHHM;
- METOBI 00PabOTKH pe3yabTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

ymems:
-IPUMEHSATH TEOPETHUECKUE 3HAHUS U SKCIIEPUMEHTAJILHBIC METO/IbI UCCIIEIOBAHUS IIPH pelie-
HHUH po(hecCHOHANBHBIX 337ay;
-[IPOBOJIUTH PACUETHI, OCYIIECTBIIATh aHAJIN3 U HA OCHOBE TOTO JeNIaTh 000CHOBAaHHBIE BHIBOIBI;
- QHAJIM3UPOBATH PE3YJIbTATHI HAOIIOJCHUI U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKO-
HOB ¥ [IPUHIIMIIOB (DU3UKH;
- OIIPEIETIATH XapaKTep (PU3MUECKHUX MTPOIIECCOB 0 KOMIUIEKCY SKCIIEPUMEHTAIBHON HHpOpMa-
IIUH [IPH TOMOIIH TPa(uKOB, TAOIUI M YpaBHEHHI];
- IPE/ICTAaBIATh 00PaOOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHYECKYIO HH(POPMAIHIO B YCTHOM
¥ IUCbMEHHOH (pOopMe, B TOM YHCIIE C UCTIOIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIO-
TUH.

enaoemy:
- HaBBIKaMH PaOOTHI C IUPOKUM KPYTOM (PU3UUECKUX MPHOOPOB 1 000PYI0BaHNS;
- HaBBIKaMU OOOCHOBAHUS CBOUX CYXKICHUHN M BEIOOpA METO/1a HCCIIECIOBAHNUS;

3. Kparkoe conepikanue TUCHUIIHHBI

Cemectp 2
BBenenue
[Tpeamer ¢puznku. MeToapl GU3NIECKOTO MCCIIEOBAHUS: OIBIT, THTIOTE3a, SKCIIEPUMEHT, TEO-
pusl.

1. ®u3uyecKkue OCHOBbI MEXaHUKHU
[Tpenmer xunemaTtuku. Ilepememenne, ckopocTs, yckopenue. Kunemarnueckue xapakTepuCcTH-
KM BpallaTeabHOro JBM)KEHUs. 3akoHbl HbioTOHA. 3aKOH BCEMHPHOIO TATOTEHHS. JBUXKeHue
TeNa MEPEMEHHON MacChl. 3aKOH BCEMHUPHOI'O TATOTEHMS. [[BUKEHME Tena MepeMEHHON MacChl.
VpaBuenns Memepckoro. ®opmyna [{nonkoBckoro. Ynpyruii M HEYNpyrud yzapbsl IIapoB.
MoMEeHT nHepIMHM MaTepUalbHOM TOYKM M TBEPAOro Tena. KumHemaTnka rapMOHMUYECKHX KOJIe-
6anuit. luddepennnansuoe ypaBHEHHE TapMOHUYECKUX KosieOanuid. [ToHsiTHe 0 3aTyxaromux u
BBIHY’K/JICHHBIX KoJIeOaHusX. BonmHoBoe nBrxkeHne. BoinHbI pojoabHbIE U IONIEPEYHBIE.
2. OcHOBBI MOJIEKYJISIPHON (pu3MKH
DeMeHThl TEpMOJMHAMUKY U (pu3nueckoi kuHeTuku. MaeansHsblii ra3. Pacnpenenenue bonbii-
MaHa U ero odmeduznueckuii cmbici. PeanbHblii ra3. YpasHenue Ban-nep-Baanbca. Tepmonu-
HamMHuecKkuil MeTo]] B pusuke. PaBHoBecHbIe cocTosHus. Hauana repmoannamuxu. Lukisl. OH-
TPOIUS U €€ CTaTUCTUUECKOe ToJKOoBaHUe. SIBnenue nepenoca. udpdysus. 3akon @uka. Temmo-
npoBoAHOCTh. 3akoH Dypbe. BHyTpenHee Tpenue (Bs3kocTh). 3akoH HproToHAa.
3. DJIeKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKHH TOK
3akoH Kynona. Teopema Octporpanckoro-I'aycca. Jlunosnsb. JAU3IeKTpUKH B 3IE€KTpOCTATHYE-
CKOM TIIOJI€.

Cemectp 3
1. DuleKTpOoMarsHeTusm
3akon Amrmepa. 3akon buo-CaBapa-Jlamnaca. Cuna Jlopenna. MarueTuku. 3JIeKTpOMarHuTHAS
MHAYKIUA. YpaBHEHHEe MakcBeuia.
2. OnTuka
Nntepdepentus BonH. Judpakuus BonH. [lonspuzanus BonH. TemioBoe u3nydeHue. 3aKoH
Kupxroda. ['unotesa [Tnanka. KBanToBOE 00BsiIcCHEHHE TeTIOBOTO M3MydeHus. DPpdext Komm-
ToHa. A nepHast moaens atoMa. [locrynatel bopa. ATom Bogopona o bopy.
3. D1eMeHThI KBAaHTOBOM (PU3UKH
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I'unoresa ne bpoitnsa. BoanoBoe ypaBuenue llpenunrepa st CTallMOHAPHBIX COCTOSTHUM. OTibI-

ToI LlITepua-I'epiaxa. MHorosnektponusiit atom. D dext 3eemana. [punnun [aymmn. KBanro-
Bbl€ cTaTHUCTUYECKHE pacnpeaeneHus bo3e-Oiinmrelina u @epmu-/lupaka. DoHOHbBI. 3aKOHBI

Jebas u DiiHmTeliHa. XapakTepUCTUKU AApa: 3apsij, Macca, SHEPrus CBsA3H HYKJIOHOB. SnepHble

PEaKknuu. CDYH,Z[ElMeHTa.]'IBHI)IC B3aHMOHeﬁCTBHH 1 OCHOBHBIC KJIACCHI 3JICMCHTAPHBIX YaCTHUII.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero 2 cemectp| 3 cemecTp
Buabi yueGHoi padoTs 3au4. ex./ 3au4. en./ 3au4. ef./
aK.yac aK.uac aK.uac
O01mas TpyA0eMKOCTh JUCHMILIMHBI 10 Y4eOHO-
MY ILUIAHY 10/360 3,95/160 6,05/200
AyIUTOpPHBIE 3aAHATHSA: 3,6/128 1,35/64 2,25/64
Jlexunu (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopubie 3anstus (J1ad) 0,9/32 0,45/16 0,45/16
ITpakTuueckue 3austus (I13) 1,35/48 0,45/16 0,9/32
CamocrosiTeibHasi padora (CP): 4,4/160 1,6/60 2,8/100
Bunx konTpoJn: 2172 9K3aMeH-| IJK3aMeH-
IK3aMeH/3a4er 1/36 1/36
Bcero 1 cemecTp| 2 cemecTp
Buipl yuedHo# paboTei 3a4. ef1./ 3a4.en./ | 3ad. emn./
acTp.Jac acTp.yac | acrp.dac
O01as Tpya10eMKOCTh TUCHHMIIMHBI M0 Y4eOHO-
MY IJIaHY 10/270 3,95/120 6,05/150
AYIUMTOPHbIE 3aHATHUS: 3,6/96 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JIaboparopHsie 3ausTus (J1ad) 0,9/24 0,45/12 0,45/12
[MpakTrueckue 3austus (I13) 1,35/36 0,45/12 0,9/24
CamocTosiTeibHast pa6ora (CP): 4,4/120 1,6/45 2,8/75
Bujx xoHTpoOJIN: 2/54 JK3aMeH-| JK3aMeH-
IK3aMeH/3a4er 1/27 1/27

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O0mas u Heoprannuyeckasi xumus» (b1.b.8)
1. Henu u 321294 JUCIUATJIMHBI
[lenpro TUCIUTITUHBI SBISIETCS (POPMHUPOBAHUE Y CTYJAEHTOB IIEJIOCTHOTO €CTECTBEHHOHAYY-
HOTO MUpPOBO33peHus. Onupasch Ha MOJYYEHHBIE B CPEIHEH IIKOJIE XMMUYECKUE 3HAHUS, TPO-
rpaMma npeaycMaTpUBaeT JajdbHEHIee YriyOJIeHHEe COBPEMEHHBIX TMPEACTABJICHUN B 00JacTH
XUMUH.
2. B pe3yJbTare nzyueHusi JTMCHHIJIHHBI CTY€HT J0JI/KEH |
Obaadoams CIEAYIOIUMU KOMIIETCHIIUSAMU:
— CIOCOOHOCTBIO M TOTOBHOCTHIO MCITOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTMH B Tipodeccuonanbroit nesrenaproctu (OTTK-1);
— F'OTOBHOCTBIO MCIIOJIH30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOJIC XUMHUESCKOU CBS3HU
B Pa3JIMYHBIX KJaccaX XMMUYECKUX COCIMHEHUM JUIsl TOHUMAaHMs CBOMCTB MAaTepUajIoB U MeXa-
HU3Ma XUMHUYECKUX TPOIIECCOB, MPOTEKAIINX B OKpyskaroiieM mupe (OITK-3).
B pe3ynbpTrare uzydeHus: AUCHUIUIMHBI CTYICHT JTOJKEH:
3HATH:

29



— BJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI;

— OCHOBBI TEOpUU XMMHUYECKOH CBSI3U B COEIMHEHUAX Pa3HbIX TUIIOB, CTPOEHUE BEIIECTBA
B KOHJCHCUPOBAHHOM COCTOSIHUH;

— OCHOBHbBIE 3aKOHOMEPHOCTU IPOTEKAHUS XUMUYECKUX IPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bl ONMCAHUS XMMHUYECKUX PAaBHOBECUI B paCTBOPAaX 3JIEKTPOIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALIMOHHBIX COCIUHECHU;

— XMMHUYECKHE CBOMCTBA AJIEMEHTOB Pa3JIMYHBIX TPYII MNEPUOJUYECKON CUCTEMBI U UX
BaKHEHUIIINX COCAUHEHMIL,

yMeThb:

— BBINIOJIHATH OCHOBHBIE XMMHYECKUE OIEPALMU, ONPENEIATh TEPMOJUHAMUYECKHAE Xa-
PaKTEPUCTUKU XUMHYECKUX PEAKLIIMI U PAaBHOBECHBIE KOHIIEHTPALIMK BEILLECTB;

— HCIOJB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMHUYECKUE CIIPABOYHbIE
JaHHBIE JUIs PEUICHUs TPO(eCCHOHANBHBIX 3a/ay;

— MPOTHO3UPOBAThH BIMSHUE PA3IMUYHBIX (DAKTOPOB HAa PaBHOBECHE B XMMUYECKHUX peak-
UsX;

BJIAJETh:

— TEOPETUUYECKUMU METOJIaMHU OIHCAaHUS CBOMCTB MPOCTHIX U CIOXKHBIX BELIECTB Ha OC-
HOBE 3JIEKTPOHHOT'O CTPOCHMSI X aTOMOB U IIOJIOKEHHUS B IIEPUOJIUYECKON CUCTEME XUMHUECKUX
JJIEMEHTOB;

— DSKCIEPUMEHTAJIbHBIMU METOAAMHU OIPEJEIEHUs] HEKOTOPBIX (PU3UKO-XMMHUYECKHX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUM.

3. KpaTkoe coep:kanue AU CHUIINHBI:

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoiicTBa MaTepHaabHBIX 00BEKTOB. YpaBHeHue Jie bpoitna. CooTHomeHne Heompe-
nenenHocrei ['eitsenoepra. [lonstue o kBaHTOBOM MexaHuKe U ypaBHeHuu lIpenunrepa.
CoBpeMeHHas pOpMYIHPOBKa EPUOIUUECKOro 3akoHa. [leproanyeckas cucrema u ee CBs3b CO
CTPOEHHEM aTOMOB. 3alOJHEHUE 3JIEKTPOHHBIX CJI0€B M 000JIOUEK aTOMOB B NEPUOAMYECKOM
cucreme snemeHToB J[.M. MenneneeBa. Crenenu okucieHus. BaxkHele OKUCIUTENN U BOC-
CTaHOBUTENH. BakHele cxeMbl peBpallieHus BEIECTB B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakusx.

XHUMHYECKas CBSA3b U CTPOECHUE MOJIEKYJL.
KoBasieHTHas CBSI3b, OCHOBHBIE TOJIOKEHUS METO/1a BaJICHTHBIX CBsi3el. PaccMoTpeHue cxeM Ie-
PEeKpBIBaHMS aTOMHBIX OpOuTanel mpu odpazoBaHUU CBs3el B MoJieKynax. OCHOBHBIE MOJIOXKe-
HUs MeToJ1a MoJeKymsipHbIX opouTaneit (MO JIKAO). O6mue cBeieHUs! 0 KOMILIEKCHBIX COeIH-
HEHUSX, X CTPOEHHE. MEKXMOIEKYIsIpHas M BHYTPUMOJIEKYJISIpHAs BOAOPOAHAs CBs3b. MloHHas
CBS3b KaK IpeJeNbHbIN ciyyail KOBaJIeHTHOM cBsA3U. OOIIMe MpeICTaBICHUS] O MEKMOJIEKYIISIp-
HOM B3aUMOJICHCTBUU: OPUEHTALIMOHHOE, UHAYKLIIHOHHOE, TUCIIEPCUOHHOE B3aUMOEHCTBUS.

OHepreTuka peakiiui 1 XUMUYECKOE PABHOBECHE.
[ToHsTHE O XMMHUYECKON TEPMOJANHAMUKE, TEPMOIUHAMUYECKHE (PYHKIIUU COCTOSIHUS (XapakTe-
puctuueckrue GyHKIMK). XUMHUeckoe paBHoBecue. McTuHHOe u kaxyieecs paBHoBecus. Kon-
CTaHTa XMMHMYECKOT'O PaBHOBECHUS. DJIEKTPOXUMHUYECKHE MPOILECCHI, MOHIATHE 00 IEKTPOIHBIX
MOTEHIMANAaX. DJIEKTPOJABIKYINAs CHJIA OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI U KpUTe-
pUI CaMOIIPOU3BOJIBHOIO ITPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tporeccel, conpoBoxaatomye 00pa3oBaHuE KUIAKUX UCTUHHBIX PACTBOPOB HEIIEKTPOJIUTOB U
JNEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMUPOBAHHBIC JJIEKTPOIUTHI. CTENEHb IUCCOLHA-
nuu. KoHncranTa nucconunanuu. PaBHoBecHe B cUCTEME, COCTOAIIEN U3 HACBHIILIEHHOIO pacTBopa
MaJIOpaCTBOPUMOIO JIEKTPOJIIMTA U €ro KpUCTaioB. PaBHOBecnme B pacTBOpax KOMILICKCHBIX
coenuHeHU. PaBHOBECHE AMCCOIMAIIMM BO/IbI, MOHHOE ITPOM3BENEHUE BOABI U €T0 3aBUCUMOCTb
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ot Temneparypsl. [llkana pH. I'naponus conei.

CKopocTb peakiuii ¥ KaTtaius.
[TonsiTne 0 XuMUYecKko kKuHeTuKe. OTHOCTAIUUHBIC U CIIOKHBIC PEAKIIMU. 3aKOH JICHCTBYIOIINX
Mmacc. KoHcranTta ckopoctu peakuuy. MoJIeKyIsIpHOCTb U MOPSJIOK peakluu. 3aBUCUMOCTh CKO-
POCTH PEaKUUU OT TeMIEpPaTypbl; SHTAJIBINS aKTUBAlMU. ['OMOr€HHBIM U IeTEepOreHHbI Kara-
3.

XuMus S- v P- 3JIEMEHTOB

Bonopoa-nepBelil 3JIEMEHT MEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKECHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepruoanvyecKkord CUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIEKTPOHHBIX KOH(HUTYpaIuii, BEMUINH PATNYCOB, SJICKTPOOTPUIIATEIIEHOCTH U YHEPTUN HOHH-
3allMM aTOMOB. THUIHMYHBIE CTENEHU OKUCIEHUs. XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3a-
KOHOMEPHOCTH B CTPOEHUHU U CBOMCTBaX OCHOBHBIX THUIIOB coeAuHeHui. [Ipupoaubie coenune-
HUS, [IOJIyYeHUE U IPUMEHEHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn nepruoJuYecKOd CUCTEMbl. 3AKOHOMEPHOCTH B U3MEHEHHUH 3JIEK-
TPOHHBIX KOH(MUTYpAIMid, BETUYUH PAJUYCOB, SHEPTrUU HMOHU3AIMU, XAPAKTEPHBIX CTEMCHEH
OKHUCJIEHUs, KOOPJMHALUMOHHBIX 4yHucesn aroMoB. [Ipupoansle coennHEeHUs], MOIYyYEHUE U COIO-
CTaBJICHHE (PU3NYCCKUX M XUMUYCCKUX CBOMCTB MPOCTHIX BemecTB. CTPOCHHWE M CBOWCTBA OC-
HOBHBIX THIIOB coeauneHuit. OcobennoctH f- amemMeHTOB.

1. O6beM yueOHOI TN CIUNITITHHBI

Bcero 1 cemectp 2 ceMecTp
Bunst yueOHOI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. qJacax ell. yacax ell. yacax
O0mas TpyA0eMKOCTb JMCIH- 12 432 7 252 5 180
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIUTOpHBIE 3aHATHS: 4,44 160 2,67 96 1,77 64
Jlexunn (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosaTeIpHOe U3YUYEeHHE pa3- 5 56 200 333 120 293 80
JIEJI0B TACLAILIAHBI ' ’ '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboTh Bz3au. | Bakag. | B3au. | Bakan. | B3au. | B akam.
el gacax el gacax el qacax
OO0mas TpyA0eMKOCTb JMCIH- 12 324 7 189 5 135
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIMTOpHbIE 3aHATHSI 4,44 119,88 2,67 72 1,77 48
Jlexunn (JIek) 1,78 48,06 0,89 24 0,89 24
IMpakTrueckue 3ansTus (I13) 0,89 24,03 0,89 24 0
Jla6opaTtopusie padoTs (JIP) 1,78 48,06 0,89 24 0,89 24
CamocrosiTebHas padora (CP) 5,56 150,12 3,33 90 2,23 60,2
CamocTosiTenbHOE U3YUYCHHUE pa3- 5,56 150,12 3,33 90 223 60.2
JIEJIOB AUCIUTIIINHBI
Bua koHTpOJIA: IK3aMeH 2 54 1 27 1 27
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AHHOTauA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«Opranuveckas xumus» (b1.5.9)

1. Heab AUCHMIIMHBI — IPUOOpPETEHUE CTYICHTAMH 3HAHUM O CTPOCHUH OPTraHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKHX CBOMCTBAX Pa3jMYHBIX KJIACCOB OPraHUYECKHUX COEIUHeE-
HUH ¥ METO/IaX WX MOJyYeHUs, KaK IPOMBIIIJICHHBIX, TaK U JIA0OPATOPHBIX.

2. B pe3ysbTaTe H3y4eHUs1 AUCUMILIMHBI CTYICHT J0JI/KEeH

Obaaoams cnenyrmuUMu 00IIenpodeccnoHATBHBIMEA M TIPOGECCHOHATBHBIMUA KOMITETEH-
nusmu (I1K):

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbroi aesreaproctu (OIIK-1);

— FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTHHE MHpa, MPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUU BEUIECTBA JJIsl IOHUMAaHUSl OKpYXKaro-
1iero Mupa u sipienuit npupost (OIMK-2);

— TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O CTPOEHUH BELLECTBA, IPUPOJIE XUMUYECKON CBS3U
B Pa3JIMYHBIX KJaccaX XMMUYECKUX COCTWHEHUM ISl IOHMMAaHUs CBOWCTB MaTepUaoB U MeXa-
HH3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMX B OKpyxaromieM mupe (OI1K-3);

- CIIOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (PU3UYECKHE U XMUMHYECKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI yCTa-
HAaBJIMBATh TPAHUIIBI UX TMPUMEHEHHUS, IPUMEHITh METO/bl MaTEeMAaTHUYECKOTO aHAIN3a U MOJIe-
JIMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMEHTaNbHOTrO uccnenoBanus (ITK-16)

- TOTOBHOCTBIO MCIOJB30BaTh 3HAHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCIMHEHHUH U
MaTepUalioB Ha UX OCHOBE JIUIsSI PelieHus 3a1a4 npodeccuonanbroi aesteapbroctu (ITK-18)

- TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMAIINIO, OTEUECTBEHHBIN U 3apy0OeK-
HBIH OMBIT 10 TeMaTuke uccienoBanus (ITK-20).

3namo:

— TEOPETUUECKUE OCHOBBI CTPOCHHMSI U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEU-
HCHHI,

— CMOCOOBI MOTYYESHUS] M1 XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX COETH-
HCHHI,

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPTAaHUYECKUX PEaKIIHiA;

Ymems:

— NPUMEHTh TEOPETUUECKUE 3HAHUS JJIs1 CHHTE€3a OPTraHMYECKUX COCIMHEHUM pa3Iu4HbIX
KJIACCOB;

— aHAJIM3UPOBATh U NIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHUM;

— COCTaBJISITh CXEMbI CHHTE3a OPTAHMYECKUX COSUHEHUH, 3aJaHHOTO CTPOEHNS;

Braoems:

— OCHOBaMH HOMEHKJIATYphI U KJIACCH(PUKAIIUU OPTaHUIECKUX COeTUHEHUN;

— OCHOBHBIMH T€OPETHUYECKUMU TIPEACTABICHUSIMHU B OPTaHUYECKON XHUMUH;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOO0OB MOMYUYEHUSI OPTAaHUYECKUX BEIIIECTB.

3. Kpartkoe coaep:xanue TUCUMILIHHBI

["anorenonpousBoanbie. Kmaccuduxamms. Homenknatypa. ANKWI- ¥ aJUTHIITATIOT€HU-
Ibl.apomMaTudeckue ranoreHuasl. M3omepus. Homenknarypa. Crioco6s! momyuenus. [Ipoctpan-
CTBEHHOE U DJJIEKTpOHHOE cTpoeHue. du3udeckue cBoiicTBa. Peakiuu Hykieo(GUILHOTO 3aMe-
nieHus1 u otiieruieHus. [louaTre HyKIeoPMIBHOCTH U OCHOBHOCTH PEareéHTOB. AMOWJICHTHBIC
HYKJICOUIbHBIE PEareHTHI.

DJIEMEHTOOPTaHNYECKHE COCIUHEHHUs. THUMBI CBA3EM B 3JIEMEHTOPraHUYECKUX COEIHUHE-
HUsX. CriocoObl MOJMY4YeHUsl JTUTUR- U MarHUHOpraHnyeckux coenuHeHuid. Peakmus I'punbspa,
MexaHu3M. Peakiu ¢ kapOOHUIBHBIMU coequHeHUsIMU. [1onynopBOIHUKY U HAHOAJIEKTPOHHUKA
Ha OCHOBE OPTaHUYCKUX COCIUHEHUH.

32



Cruptel. ®enonsl. [Ipocteie 3¢upsl. DnokcucoeuHeHns. Abaeruabl, KeToHbl. KapOo-
HOBBIE KUCIIOTHI U UX MIPOU3BOAHBIC. B KaX0M Ki1acce pacCcMaTpUBAIOTCS CIACAYIOIINUE pa3/Ieibl:
U30MepHUsi, HOMEHKJIaTypa, pu3ndeckue U XUMUYECKUE CBOICTBa, crocoObl moayyeHus. Mexa-
HU3MBI pEaKIUil.

Kap6oHoBBIE KUCIOTHI U UX IPOU3BOAHBIE. B KaXkJI0M Kilacce paccMaTpHUBAIOTCS CIEAy-
IOIIUE pa3felibl: U30MepHsi, HOMEHKIIATypa, (PU3HUECKUe U XUMHUYECKUE CBOWCTBA, CIIOCOOBI TO-
nydeHuss. MexaHu3Mbl peakiui.

Manonossiit 3¢up. Ilomyuenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(Mpa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMUHOKHCIOTHL. JlukapOOHOBbBIE
KHUCJIOTBHI.

Asotconepxamue coeaquHenus. Hurtpocoennnenus. AMuHbl. B kaxxnom kiacce pac-
CMaTPUBAIOTCS CIICAYIOIIHUE pa3lieibl: H30MEpHs, HOMEHKIATypa, (PU3HUECKUEe U XUMUYCCKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 1Ma30coeIMHEHUS

[TonyyeHnue nuazoCcoeIMHEHUN peakuuel Oua30TUPOBAHUS: YCIOBUS IPOBEACHUS PEaK-
uuu U MexaHu3Mm. duznyeckue CBOMCTBA. XMMHUYECKHE CBOMCTBA. [loydeHue u nmpuMeHeHHne
a30COeIMHEHUI.

4. O0beM y4eOHOH JUCHHUILINHBI

O6beMm
Buz yueOHoii paboTh B 3adernbIx equ- | B akagemudeckux

HUTAX qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 3 108
10 y4eO0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 15 48
Jlexruu (JIek) 0,5 16
[Tpaktnueckue 3anstus (I13) 1 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 1,5 60
Jlpyrue BUJbI CaMOCTOSITENIbHOM paboThI 1,5 80
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

O6bem
Bu yuebHoi paboTe! B 3agernbix equ- | B actpoHommuue-

HUIAX CKHX. yacax
OO01mast TPy10eMKOCTh THCIMIIJIHHBI 3 81
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHSL: 15 48
Jlexmm (Jlek) 0,5 12
IIpaktuueckue 3anstus (I113) 1 24
JlaGoparopust - -
CamocrositesabHas padora (CP): 1,5 45
Jlpyrue Bubpl caMOCTOSTENIbHON paboThI 1,5 45
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3 3ayer

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«Dusznyeckas xumus» (51.510)
1. Heap DMCHUIIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM XH-
MHYECKOTO TMpOIlecca, MOKa3aTh 00IaCTH MPUIIOKEHHS 3THX 3aKOHOB M HAyYUTh CTYJACHTA Tpa-
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MOTHO MPUMEHSTh UX IIPU PELIEHUN KOHKPETHBIX TEOPETUUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pesyabrare nsyuenusi kypca « ®u3nueckoi XMuMHHW» CTYAEHT J10JI7KEH:
Obnadams cnenyronumu oodmenpodeccnoHanbHbiMu KomneTeHmsaMu (OI1TK):

—  CIOCOOHOCTBIO U TOTOBHOCTb MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
UIUTHH B TpodeccroHanbHol aestenbHoctu (OIMK-1);

—  TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (PU3NYecKoi KapTUHE MHUpa, IPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA JUIsl IOHUMAHHUS OKPYXKarollle-
ro mupa u seienuit npupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE O CTPOCHUM BELIECTBA, IPUPOJA XUMUYECKON CBSA3U B
Pa3IMYHBIX KJAcCaX XMMUYECKUX COCIMHEHHMU JUIsl IOHMMAaHUs CBOWCTB MAaTE€pUaIOB U Me-
XaHU3Ma XHMHUYECKUX TPOIECCOB, POTEKAOIIUX B OKpy)atoiem mupe (OITK-3).

3namo:

— OCHOBHBIE 3aKOHBI (PU3MYECKON XMMHUH, B3aUMOCBS3b (DU3NYECKUX M XUMHUYECKHX XapakTe-
PHUCTHK IpoIecca;

— TyTU ONpEIEeNIeHUs BOKHEUIINX XapaKTEPUCTUK XUMUYECKOTO PaBHOBECHS (KOHCTAHThI paB-
HOBECHSI, PABHOBECHOT'O BBIXOJa MPOJYKTa, CTENEHU MPEBPALICHUS] UCXOAHBIX BELIECTB) U
BIIUSTHUS PAa3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCJOBHS YCTaHOBJIEHHUS (a30BbIX PAaBHOBECHIl B OJHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
BO3MOXXHOCTH Pa3/ICJICHUS CIOXHBIX CUCTEM Ha COCTABIISIFOIINE KOMIIOHEHTHI;

— TEPMOJMHAMHYECKOE ONMCAHUE CBOMCTB UJI€AJbHBIX U HEUACAIBHBIX PACTBOPOB, MOAXObI K
HAaXO0KJICHUIO MapUUAJIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOPA.

Ymems:

— TPUMEHATHb TEOPETUYECKHE 3HAHMS U SKCIIEPUMEHTAIbHbIE METO/IbI HCCleA0BaHus (hu3nde-
CKOM XMMMHU IPH pelIeHUuH NpodhecCHOHATBHBIX 3a/1a4;

— TPOBOAUTH TEPMOJMHAMUYECKHE PACUEThl, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOT0 JeNaTh
000CHOBaHHbBIE BLIBOJIBI,

— TPEICKa3blBaTh U HAXOIUTh ONTHMAJbHBIE YCIOBHUS MPOBEIEHUS XMMHUYECKOIO Ipolecca ¢
LEJIBIO0 MOJTYYEHHS] MAKCUMAJIBHO BO3MOXKHOT'O BBIX0JIa MHTEPECYIOLIETO POAYKTA;

— TpPeACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIEeNOBaHMs B Tpaduueckoit (opmMe U HaA OCHOBE
MOJIyYEHHBIX 3aBHCHUMOCTEM ONPENENSTh COOTBETCTBYIOLIME TEPMOJMHAMUYECKHE U KUHE-
TUYECKUE XaPAKTEPUCTUKNA XMMHUECKON CUCTEMBI U XMMHYECKOT O IIPOLIECCA;

— TPOBOAUTH AHAIU3 M KPUTHUECKU OLIEHUBAThH IOJIyYE€HHbIE IKCHEPUMEHTaJIbHbIE JTAHHBIE,
000011aTh 1 Je1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJI0B (pU3MUeCcKOr XMMUU IS pelIeHus] KOH-
KPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;

— HaBBbIKaMH OIpENIEJICHHs] COCTOSHUS PaBHOBECHS] MU CaMONPOM3BOJIBHOIO HANpPaBJIEHUS XU-
MHUYECKOT0 MpolLecca;

— npuemMaMu o0pabOTKH MOJyYEHHBIX ONBITHBIX JTAHHBIX JUIS BBISBICHUS U YCTAaHOBJICHHUS B3a-
UMOCBSI3eH MEXIY TepMOIUHAMUYECKMMHU CBOWCTBAMM U (U3NYECKUMHU IapamMeTpaMu Mpo-
necca;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB (PM3MYECKONH XMMHHU Ui COJAEp’KaTeNbHON WHTepHpeTaluu
TEPMOJMHAMHYECKHUX PACUETOB;

3. Kpartkoe copep:xaHue TUCUMILIHHBI

Xumuyeckasi TepMOAUHAMMKA. 1-b1ii ¥ 2-0i1 3aKOHBI TepMOJUHAMUKH, rocTynaT [lnan-
ka. B3auMocBsI3b TEIIIOTHI, pabOTH U U3MEHEHUS BHYTPEHHEN SHEPTUU B MPOIEccax ¢ y4acTUEM
uaeanbHOro rasza. TermnoémkocTs TBEPABIX. KUAKMX M Ta3000pa3HbIX BEHIECTB. TepMOXHMHUSI.

Brruncnenne TemnoBsix 3(h(PEeKTOB XUMUYECKUX PEaKIIMii, MpoieccoB (ha30BbIX MEPEXOJIOB, pac-

TBOPEHHS U IPYTUX (PU3NKO-XUMHUECKUX IMporeccoB. DHeprust ' uboca u sueprus I'enpmromnbia
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KaK KpUTEpHM HalpaBJIEHUS XUMHUYECKOro nporecca. Pacuér abcomroTHOM sHTponuu. XUMuye-
ckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECUS U METOJbI €€ pacuyé€ra U dKCIEPUMEH-
TaJIbHOI'O ONpeZciIeHUs. PaBHOBECHBIN BBIXOJ IPOIAYKTA, BIMSHUE HABICHUSA, TEMIIEPATYpHI,
IPUMECH MHEPTHOTO ra3a Ha PAaBHOBECHBIH BBIXOJ. YpaBHEHHMS HM30TepMbl U U300apbl Bant-
I'opda. Cratuctuyeckas TepMoauHamuka. Pacuér TepMmonmHamuueckux (yHKUMH Ha Oasze
IIPEACTABJICHUM O CyMME 10 COCTOSTHUSIM.

®a3oBblec paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTeMax. da3zoBble nepexoss! u (azo-
Bas JuarpaMma COCTOSIHUA JUIsl OJHOKOMIIOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHeHue Kiia-
nenpoHa-Knaysnyca. 3aBUCMMOCTD JaBJIEHUS HACBIIIEHHOTO Iapa OT TemrepaTypsl. Onpezene-
HHUE TepMOJMHAMHUYECKUX (QyHKIMHK mporecca (a3oBoro nepexona. Kputuueckas remmneparypa.

TepMmoannamuueckas Teopusi pactsopoB. Knaccudukanus pactBopoB. CriocoObl Bbl-
pakeHus cocTaBa pacTBopa. [lapunanbHbple MOISpHBIE BETUYUHBL. Y paBHeHUs [ nb66ca-/lrorema.
WneanbHble pacTBOpbl. TepMoanHaMuueckue (QyHKIMM CMEIICHUs Ui UJealbHBIX PacTBOPOB,
3akoH Payns. [IpenenbHo-pa3daBiieHHbIE pacTBOPHI, 3akoH ['eHpu. HenneansHble pacTBOpSI, 1O-
JIOKUTENIBHBIE U OTPULIATEIIbHBIE OTKIOHEHNUS OT 3akoHa Payisa. TepMoanHaMuueckoe onrucaHue
HEUJCAJIbHBIX PACTBOPOB, aKTUBHOCTh, KO3(PUIMEHT akTUBHOCTH. KoyuMraTuBHBIE CBOMCTBA
pPacTBOPOB HEJETYyYUX BEIIECTB B jeTydyeM pactBopurene. Kpuockomnus, 30ymmmockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHHE.

®a3oBbl¢ PABHOBECHS B MHOIOKOMIIOHCHTHBIX CHCTeMaXx. /[uarpammel «naBiieHUE-
COCTaB», «TEMIIepaTypa-CoOCTaB», «COCTaB I1apa-COCTaB XUIAKOCTW» JUI MICAIbHBIX U HEUIe-
JIbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Azeorponus. PU3NKO-XUMHUYECKUE OCHOBBI
paszeneHus KUAKUX cMmecel, pekTupukanus. OU3UKO-XUMUYECKUH M TEPMHUECKUNM aHaIM3.
Paznuunble TUIIBI JUarpaMm ImiaBkocTu. DBTekTHKa. [IpaBuio a3 u npaBuiio psryara.

4. O0beM y4eOHOH TUCHHILJIMHBI

B 3a4YCTHbBIX €11~

Buabl yueOHoii padornl B aKaJeM. yacax

HHUIAX
O01mas TpyA0eMKOCTb IMCHUILTHHBI 110 Y4eOHOMY 50 180
IUIAHY ’

AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Buj koHTpOJISI: 3a4eT / IK3aMeH

sk3ameHn (1,0)

sk3ameH (36)

Buabl yueOHoii padorsl

B 3QaYE€THBIX €U~

B aCTPOHOM. 4a-

HHIAX cax
OO6masi TpyA0eMKOCTh JUCIIHILJIMHBI M0 Y4eOHOMY 50 135
IUIAHY ’
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) 0,89 24
IIpaktuueckue 3anstus (I113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60

Buja koHTpOJISi: 3a4eT / IK3aMeH

sk3ameH (1,0)

3Kk3amMeH (27)

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI

«Konaouanasi xumus» (b1.b.11)
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1. eab IMCOMIVIMHBI — O3HAKOMJICHUE CTYICHTOB C OCHOBAMM TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJICHUH, CIIOCOOAMU MOTYUYEHHUS ¥ BAXHEUIITMMH CBOMCTBAMH TUCTIEPCHBIX CH-
CTEM.

2. B pesyabTare u3y4eHusi AMCUMILIMHBI CTYAEHT J0JIKEH
3Hamy:

OCHOBHBIE ITOHATHUS U COOTHOILIEHUSI TEPMOJAMHAMUKH ITOBEPXHOCTHBIX ABJIEHUH (TEpMO-
JUHAMHKa IOBEPXHOCTHOTO CJI0s; aAre3usi, CMaYMBaHUE U PACTCKAaHUE KUIKOCTEH; JUCIepC-
HOCTb M TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; a/ICOPOLIMs Ta30B U MapoB, aAcOPOIUs U3 pacTBO-
pos);

OCHOBHBIE METO/IbI MIOJIYUYEHUS IUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOICTBA AMCIIEPCHBIX CUCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOMCTBA; KUHETUYE-
CKHE U ONITUYECKUE CBOMCTBA; CBOMCTBA paCTBOPOB KOJIJIOWHBIX IOBEPXHOCTHO-aKTUBHBIX BE-
IIECTB);

OCHOBHBI€ ITOHSATHUS U COOTHOILEHUS TEOPUI arperaTUBHOM yCTOMYMBOCTH M KOATYJISLIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHbBIE 3aKOHOMEPHOCTH CTPYKTYpPOOOpa30BaHUs U PEOJIOTUYECKUE CBOMCTBA JUCTIEpPC-
HBIX CUCTEM,;

ymembs:

IIPOBOAMTH PACUEThl C UCIIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJICHUN M pacu€Thl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM;

enademy:

METOJJaMU U3MEPEHMSI IOBEPXHOCTHOI'O HATSKEHUS, KPAeBOr'0 YIJla, BEJIMUMHBI aJICOPOIUU
U yJEeJIbHOM MOBEPXHOCTH, BSI3KOCTH, KPUTUYECKON KOHLIEHTPALMK MHULIEII000pa30BaHus, dJIeK-
TPOKMHETUYECKOTO TOTEHIMaNa; METOAaMM IMPOBEACHUS IHUCIEPCHOHHOIO aHajdu3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKHU MX arperaTuBHON YCTOMYMBOCTH.

Wzyuenne muctumuinibel «KommouaHas XuMHs» CIOCOOCTBYET (POPMHPOBAHUIO CIEIyIO-
mmx obmenpodeccruonanbubix kommnereniuii: OIIK-1, OIIK-2, OIK-3.

3. KpaTkoe coaep:kanue JUCHUNIHHBI
Monyns 1. [Ipeamer u npu3zHaku 00bEKTOB KOJUIOMTHOW XUMUHU

Konnmounnas xumus - Hayka O TIOBEPXHOCTHBIX SIBIEHUSX M AMCIEPCHBIX cuctemax. Oc-
HOBHBIEC TPU3HAKU JUCHEPCHBIX CUCTEM - TFE€TEPOr€HHOCTh M IUCIIEPCHOCTB; MOBEPXHOCTHAsS
SHEprusl; KOJWYECTBEHHbIE XapaKTEpUCTHKHU aucnepcHocTH. Kiaccudukanus AUCIEpCHBIX CH-
CTEM.

Mopyns 2. TepmoarHaMuKa MIOBEPXHOCTHBIX SIBICHUMN

OO0mrast XapakTepuCTHKa MMOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHOE HaTsKeHHE. YpaBHe-
Hue ['mb6ca-I'eapmronbiia sl BHYTpEHHEH YyIelIbHON MOBEPXHOCTHON 3HEpruM (IOJHOU Mo-
BEPXHOCTHOW YHEPTHUN).

Mertox n30eITkOB ['n60ca. @yHnaMmeHTanbHOE a/icopOLnoHHOe ypaBHeHHe [ nb0ca. Yact-
HO€ BbIpakeHHEe ypaBHeHUs [nbO0ca. [loBepXHOCTHO-aKTHBHBIE U MOBEPXHOCTHO-MHAKTHBHBIE
BELIECTBA.

Anres3us u xore3us. YpaBHenue [lrorpe miig pa6otel aare3un. CmaunBanue, 3akoH IOHra.
VYpasuenue [lronpe-FOnra. Pacrexanue »xuakocteid, ko3dduuumeHT pacrekanus mno I'apkuscy.
Dddext Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n aucnepcHOCTh. BiansHue KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kamumnspasie spienus. Ypasuenue KenpBuna. Brnusane
JUCIIEPCHOCTH Ha paCTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XMMHMUECKON pEaKkluu, TEMIIEPATYPY
¢dazoBoro nepexoa.

MeToap! oy4eHHs AUCHEPCHBIX CUCTeM. YpaBHeHHe Pebunzepa s paboThl qucnepru-
poBanus. Dbdext PeOunnepa. 'omorenHnas u rereporeHHas KonaeHcanus. ueprust [ méoca o06-
pa3oBaHus 3apojbliia HOBoM ¢a3bl. Kunetnka oOpa3oBanus HOBOM (hazbl.
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Monyns 3. AncopOIIMOHHBIE PABHOBECHS

[Tpupona ancopOUMOHHBIX cuil. AcopOuys ra30B U MapoB HA OAHOPOJHON MTOBEPXHOCTH.
3akon ['eapu. Mogenp u ypaBHenue Jlenrmiopa. Teopust monumosiekysipHoi agcopoumnu bpy-
Hayspa, Ommera, Temiepa (bOT). Onpenenenne yaenbHoi moBepxHoctu MetoioM bIT.

AncopOuusi ra30B U MapoB Ha NOPUCTHIX MaTepuanax. Kinaccudukanus nop no younuny.
Teopust KamUJUTSIPHOUM KOHIEHCAITMH. PacdeT nHTerpaiibHON 1 quddepeHnaIbHON KPUBBIX pac-
npeeneHus oobeMa mop Mo pazMepam.

AncopOuusi Ha MUKpONOPHUCTHIX Marepuanax. [lorennumansuas teopus Ilomsau. Xapax-
TepUCTHYECKas KpuBas azcoporuu. O0001menHoe ypaBHeHue Teopun JlyounnHa o0beMHOTO 3a-
IIOJIHEHUS] MUKpPOIIOp, ypaBHeHHe /lyOuHuHa - PagymikeBuya.

AncopOnusi MOBEpXHOCTHO-aKTHBHBIX BemiecTB. [IpaBuino Jlrokio - Tpaybe. 3aBUCUMOCTh
IIOBEPXHOCTHOT'O HATSKEHUS OT cocTaBa pacTBopa. YpaBHeHue lllumkoBckoro. YpaBHeHus co-
CTOSIHMSI Ta3000pa3HBIX MOBEPXHOCTHBIX (a4COPOLIMOHHBIX) IUIEHOK. Beckl JIenrmiopa.

Mogyns 4. DnekTpudecKkue sIBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3zoBaHus ABOMHOTO ekrpudeckoro cios (IA3C). Ypasuenus Jlunnma-
Ha. DnekTpokanmwuisipHble KpuBble. Teopuu crpoenust [IIC. Pemenue ypaBHenust Ilyaccona-
bonbumana mia quddysuoit yactu [I3C. 1D3C no teopuu LlltepHa, nepe3apsiika MOBEPXHOCTH.

DNEKTPOKUHETUYECKUE SIBICHUS, HJIEKTPOKMHETHUUECKUN NOTEeHUuan. YpaBHeHue ['eabM-
ronpia-CMOITyXOBCKOTO JJISl 3JIEKTPOOCMOca U 3NeKTpodopesa.

Mopyns 5. Kunernueckue cBOWCTBA TUCIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCaXJACHUS YaCTHUI[ C UX pa3sMepoM. Y cnoBus cobmoaeHus 3akona CTok-
ca. CelMMEHTAIIMOHHBIN aHaIU3 MOJIUANUCIEPCHBIX cucTeM. KpuBble pacnpeneneHust 4acTull 1o
pa3mepam. [Ipupomga OpoyHOBCKOro ABMKEHHS. 3akoH DiHinTeiiHa - CmomyxoBckoro. Cuen-
CTBUSI U3 TEOPUU OpPOYHOBCKOTO JBIKEeHUS. CeauMeHTalnoHHO-IUu(Gy3nOHHOE paBHOBECHE,
TUIICOMETPUYECKHUN 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb U KOATrYJISIUS AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaTuBHas ycToiiunBocTu cucteM. JInodpunbHble u 1modoOHbIe
cucrembl. Kputepuii nmuodunsnoctu no Pebunaepy-lllykuny. JlnopunbHble AucnepcHble cH-
ctembl. Kinaccudukarusi TOBEpXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MHU-
nemnoodpazopanusd. Crpoenne munenn [TAB. ComoOunmmsanus. Kputuueckas KoHIIEHTpanus
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIpeIeIICHUS.

JInodobusie nucnepcHbie cuctemMbl. DaKTOPBI YCTOMUMBOCTH THMO(OOHBIX CUCTEM. BBICT-
pas u MeaneHHas koarynsuusa. Kuneruka xoarymsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTh YUCIIA
YacTUIl Pa3HOTo Mopsjka oT BpemMeHH. OCHOBHbIE MOJIOKEeHUs Teopuu J[lepsiruna, Jlannay,
®epges, Osepoeka ([AJIDO). PacknuHuBaroliee gaBieHne U ero coctapisomue. Obiee ypas-
HEHUE JUIsl DHEPTUU B3aMMOJEWUCTBUS AUCIEPCHBIX yacTHll. [loTeHIManbHble KpUBBIE B3aUMO-
JecTBUA JyacTull. HelTpann3anronHas U KOHUEHTpanonHass koarynsuus. [Ipasuno ynbie-
Iapau.

Monyns 7. CTpyKTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IUCTICPCHBIX CH-
CTEM

Tunsl cTpykTyp, 00pasyrommxcs B AUCIEPCHBIX CUCTeMax. B3auMocCBsI3b MeXAy BUIOM
NOTEHIMATIBHON KpUBOI B3auMoaencTBus yactull (1o teopuu JJJIPO) u TMIIOM BO3HHMKAIOIIUX
cTpyKTyp. KoarynsinoHHO-TUKCOTPOIHBIE U KOHAEHCAMOHHO-KPUCTAIIIN3ALMOHHbBIE CTPYKTY-
PBI.

Peonornueckuii MeToj HcciaenoBaHusl AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSATHS U HJE-
aJIbHBIE 3aKOHBI PEOJIOrui. MoaenupoBaHue pe0JIOTHYECKUX CBONCTB TEIL.

Knaccudukanusi 1ucCriepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKUM CBOWCTBaM. Bss-
KOCTb HJKHX arperaTUBHO YCTOMUYMBBIX JAUCIEPCHBIX CUCTEM. Y paBHEHMs OWHITeMHa, [ITay-
nuHTepa, Mapka - XayBuHKa. Peosornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U
TBEPI00OPA3HBIX CUCTEM.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Oo0bem
Buabl yueOHoii padoThI
B 3aueTHBIX B akageMmuueckux
eTMHHIAX yacax
OO0wmast TpyA0eMKOCTh M CUUILIHHBI 5 180
10 y4eOHOMY IIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmum (Jlek) 0,89 32
[Tpaktuueckue 3austus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
IToaroroBka K J1ab0paTopHBIM padoTaM 1,11 40
Jlpyrue Buapl caMOCTOSTENBHON pabOThI 1,11 40
Buj HTOroBOro KOHTpOJIs: IK3aMeH 1 36
Oo0bem
Buabi yueOHol padoThl
B 3auyeTHBIX B acTponomuue-
eTMHHIAX CKHX Yacax
OO0mast Tpy10eMKOCTh 1M CHUNITUHBI 5 135
10 y4eO0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) - -
JlaGopatopusbie pabotsl (JIP) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
IToarotoBka K 1ab0paTopHbIM paboTam 1,11 30
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,11 30
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1 27

AHHOTauA padoyeil NPOrpaMMbl JUCHUNJIMHBI

«AHAJINTHYECKasA XUMHS U PU3MKO-XHMHUYecKHe MeToabl aHaau3a» (b1.5.12)
1. Heab AUCHUIIMHBI - TPUOOpETEHNE 00Y4aAIOIUMHUCS 3HAHUHN 110 OCHOBHBIM I'pyIIaM METO-
JIOB XUMUYECKOTO aHajK3a, HauboJiee MHUPOKO MPUMEHSIEMBIX B MPOMBIIIEHHOCTH U UCCIEH0-
BaTEIbCKOW paboTe, a TakKe KOMIETEHITNH, HEOOXOANMMBIX XUMHUKAM-TEXHOJIOTaM BCEX CICIIH-
aIbHOCTEH JIJIsl pellleHHs] KOHKPETHBIX 33J1a4 XMMHUECKOT0 aHaJn3a.
2. TpebGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIJIMHBI
OBJIAJIETh CIEAYIOUUME oO1ienpodeccuoHanbHbME KommeTeHusaMu (OTTK):
- CITOCOOHOCTBIO M TOTOBHOCTHIO HMCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTHH B TpodeccuoHanbHo aesrenbHoctu (OIMK-1);
- TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJIE XMMHUIECKOMN CBS3H B pa3-
JUYHBIX KJaccaX XMMUYECKUX COCIUHEHUMN JJI1 TOHUMaHUsl CBOMCTB MaTEpHUAIOB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKANUX B okpyxkarorieM mupe (OITK-3);
3HaAmMb:
OCHOBHBIE TTOHATHSI, TEPMUHBI, METOJIbI U IPUEMbI KAYECTBEHHOTO U KOJTMYECTBEHHOTO
XUMHUYECKOTO aHaln3a, TEOPUI0 XUMUYECKUX M (U3MKO-XUMHUYECKHX METOJOB aHaIu3a, MpHH-
IIUTIB Pa0OTHI OCHOBHBIX TPHOOPOB B (DU3UKO-XUMHYECKUX METOJIAX;
ymembw:

38



IPUMEHATh NPUOOPETEHHBIE MPAKTUYECKHE HABBIKM B NPO(PECCHOHATIBHOM NEATENbHOCTH s
pellIeHNs] KOHKPETHBIX 33]a4; BJIaJeTh: IOHUMAaHUEM LI€JIeH U aITOPUTMOB XMMHUYECKOTO aHAJIH-
3a, clloco0aMu peleHHs] aHATUTUYECKUX 3a/1a4, OLIEHKOM BO3MOXHOCTEH Ka)kK[I0r0 METO/a aHa-
JM3a, OCHOBAMU METPOJIOTMYECKOM OLIEHKH PE3yJbTaTOB KOJIMYECTBEHHOIO XMMMUYECKOTO aHa-
Iu3a;

6na0ems:

IOHUMaHMEM IieJIell ¥ aNropuTMOB XMMHUYECKOTIO aHAIN3a, CIOCOOaMU PELIEHUs] aHATTUTHYECKUX
3a/1a4, OLIEHKON BO3MOXKHOCTEM Ka)KJ0ro METO/a aHaJIn3a, OCHOBAMU METPOJIOTMYECKON OLEHKU
pE3yJIbTaTOB KOJNYECTBEHHOIO XUMUYECKOT0 aHAJIN3a;

uMems npeocmaeneHue O €IUHON JIOTUKE XMMHUYECKOTO aHalM3a, O MHOTOOOpa3HH METOJIOB
XUMHYECKOIO aHaJIM3a U O KOHTPOJE KAa4eCTBA PE3y/IbTATOB KOJIUYECTBEHHOIO XMMHUYECKOIO
aHaJIM3a.

3. Conep:kanue QM CHUATNINHbBI

Benenue. Ilonstue 06 ananutuueckod xumun (AX) Kak O cucCTeMe 3HAHUMN, MO3BOJIAIOIIEH
YCTaHOBUTBH Ka4E€CTBEHHBIN M KOJUYECTBEHHBIN cOocTaB BenlecTBa. 3agauu AX. AHaIUTHYECKUN
CHUTHAJI KaK HOCUTENh KAYeCTBEHHON M KOJMYECTBEHHON MH(pOopManuu 00 o0bekTe aHanu3a. [1o-
HATHE 0 TPpoOooTOOpe U npobornoaroroBke. OCHOBHbIE TPeOOBaHUS, IPEABABISIEMbIE K METOJIaM
XUMHYECKOTO aHAIM3a. Y CIIOBUS BBIMIOJIHEHUS ONpeAeiIeHUN. AHanuTH4eckas Gpopma, aHaIUTH-
YeCKHe NPU3HAKU. AHAIUTHYECKHUE KIacCU(UKALMN KATHOHOB U aHUOHOB.

Cucremarnueckuid u ApoOHBINA aHanu3. COBpeMEHHBIE METOJbl MISHTH()HUKAINN JIEMEHTOB U
coequHeHui. OpraHM4ecKue aHaJIUTHUYECKUE PEarcHThl B aHAJIN3€ HEOPraHWYECKUX BEILECTB.
PaBHOBecusl B aHATMTUYECKUX TOMOTEHHBIX U I'€TEPOreHHbIX cucTteMax. OCHOBHBIE THIIBI peak-
i, npuMensemMbx B AX (KMCIOTHO-OCHOBHOE B3aMMO/IEHCTBHE, OKUCIIEHHE- BOCCTAHOBIICHHE,
KOMIUIEKCO0OpazoBaHue, ocaxaeHue). OnucaHue paBHOBECHUS AaHAJIUTHUECKUX DPEAKIHM C 1o-
MOIIbI0 KOHCTAHT PaBHOBECHUS. YUeT MOOOYHBIX PEaKIMH ¢ MOMOIIBIO arnapaTa yCIOBHBIX KOH-
CTaHT paBHOBecHUs. Vcronbp30BaHNE YCIOBHBIX KOHCTAHT PaBHOBECHS I ONTHUMU3ALMM aHAJIH-
TUYECKUX PEAKIMH U NMPAKTUYECKUX YCIOBHUH MX BBITOJHEHHA. OCHOBBI METOJIOB KOJNYECTBEH-
HOT'O XMMHUYECKOro aHaimu3a. MeTo/1bl KOJIMYeCTBEHHOT0 aHayln3a. TpeOoBaHus, IpeabsIBIsieMble
K XMMHUYECKHM pEaKLUsAM, MCIOIb3YEMbIM B XMMHUYECKOM aHAJIW3€. JTalbl KOJIMYECTBEHHOTO
aHaiuza. [loHaTrue o rpaBUMETpUYECKOM aHaiu3e. TeopeTHueckue OCHOBBI THTPUMETPUUYECKOTO
ananu3a. [Ipuemsl TuTpoBanus. Pacuersl B TuTpuMeTpun. I'paduyeckoe oroOpaxkeHue mpoiecca
TuTpoBaHus. CKayoK TUTPOBAHUS, TOUKA IKBUBAJICHTHOCTH, KOHEYHAas TOYKa TUTpoBaHusd. [lep-
BUYHbIE U BTOPUYHBIE CTaHJApThl. MeTo KUCIOTHO-OCHOBHOTO TUTpOBaHMs. BbIOOp KHCIOTHO-
OCHOBHOTO MHAMKaTopa. [IpumMeps! onpenenennii. MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUA. OKHUCIHUTENBHO- BOCCTAaHOBHUTENBHBIM NOTeHUHAN1. PakTOphl, BIMSIOIIME HAa €ro
BeIUM4YUHy. YpaBHeHue HepHcera.

Iepmanranatomerpus. Mogomerpust. ONTUMHU3AIIS YCIOBHIT onpenenenus. MeTos KOMIUIeK-
COHOMETpHUYECKOro TUTpoBaHUs. OCOOEHHOCTH peakiHii KoMILIeKcooOpa3oBaHus (xenaToodpa-
30BaHMs) HOHOB MeTaiioB ¢ DJ[TA. BbiOop onTUMaIbHBIX YCIOBHI KOMILUIEKCOHOMETPUUYECKO-
ro TUTpoBaHusA. TUTpoBaHHE MO METOAY OCaXJIeHUA. MeTposorndyeckas OLIEHKa pe3ysIbTaToB
aHanu3a. VMIHIMKaTOpHbIE U MHCTPYMEHTAJIbHBIE CIIOCOOBI YCTAHOBJIEHUS TOYEK SKBHBAJIEHTHO-
CTH.

BBenenne B Qu3MKO-XMMHYECKHE (MHCTPYMEHTAlbHbIE) METOAbl XHMHUYECKOTO aHaiu3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJIOB aHAW3a. AHAIUTHYECKUI
CUTHaJ Kak MH(opMmaThBHasi (QYHKIHMS cOCTaBa BellecTBAa. MeTo/Ibl KOJIMYECTBEHHBIX H3Mepe-
Hull B ®XMA, ux xapakTepucThka. AHAIUTHUYECKUE U METPOJIOTMUECKUE XapaKTEPUCTUKHU Me-
TOJMK OIIPEIICICHHUS.

4. Pa3aeanl JUCHUILIMHLI 1 BUALI 3AHATHIA

| Buztel yue6HO# paboThl | O6bem

39



B 3ayer-
B akanemuue- B actponomuue-
HBIX €/IH-
CKHUX Yacax CKHUX Yacax
HUIIAX

O01mas Tpy10eMKOCTh 4 144 108
AUCHMIJIHHBI 10 YYeOHOMY IJIAHY
AyIMTOpHBIE 3aAHATHS: 2 64 48
Jlexmm (Jlek) 0,5 16 12
JlabopaTtopusie padoTs (JIP) 15 48 36
CamocrositesbHas padora (CP) 2 60 45
CamocTosTeIbHOE H3YYCHUE 5 60 45
pa3/enoB AUCHUIUINHBI
Bua UTOroBOro KOHTPOJIS: 3a4eT € OLEeH- )
Koii (3.0.) i i

AHHOTANUsA pado4eil MPOrpaMMbl JUCHUILIIHHBI
«HnxeHepHnas rpapuka» (b1.5.13)
1. Henb AMCHMIIMHBI - HAYYUTh CTYACHTOB BBIIIOJIHEHHUIO U UTCHUIO YepTeKell U mpaBuUiIaM U
YCIIOBHOCTSIM, IPUMEHAEMbIM Ipu 3ToM (ctangapram ECK/I).
2. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS THCHHMIIJIHHBI
BrimyckHUK 110 HampaBiieHUI0 TOATroToBKU OakanaBpoB:18.03.01. «Xumuyeckast TEXHOJIOTUSD ,
JOJKeH 00nanarh ciaeayoummu oomekynbTypHbiMu (OK) , o6menpodeccuonanbasiMu (OITK)
u npodeccuonansubiMu (ITK) kommnereHsIMHE:
2.1.001eKynbTypHbIE:
- CMOCOOEH K caMoopraHu3anuy u camooopaszosanuto (OK-7).
2.2. ObuenpodeccuoHanbHbIe:
- BJIaJIe€T OCHOBHBIMHM METOJaMH, ClIOCO0aMHU U CPeACTBaMM MOJTyYEHHs, XpaHEHUs, iepepadboT-
K1 MH(OpMaIK, HaBbIKAMH PabOThl C KOMITBIOTEPOM KaK CPEACTBOM YyIpaBiIeHUs WH(pOpMaIlH-
eit (OIIK-5).
2.3.IIpoeccronanbHbIe:
2.3.1. IIpou3BOICTBEHHO-TEXHOJIOTUYECKAS ICSITEIIbHOCTD:
- CI0CcO0CH aHATM3MPOBATh TEXHHUYECKYH0 TokymeHTarmo (ITK-9).
B pe3ynbrate u3yueHus AUCUUILIMHBI OaKalaBp 10JKEH
3HATh:
- c1Oco0BI OTOOPaKEHHS IPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;
- IPaBUJIa U YCIOBHOCTH NPH BHITIOJIHEHUH YEPTEKEH;
- BUJIbI U3/I€TTNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
- Ha YPOBHE IPEJICTaBJICHUS XapaKTEPUCTUKU (POPMBI U TOBEPXHOCTHU M3/EIHIA;
yMeThb:
- BBIMOJIHATD M YUTATh YEPTEKU TEXHUUECKUX HU3JIENIUHN C yUETOM JEHCTBYIOIIUX CTaHIapTOB;
- BBINIOJIHATH ¥ UUTATh CXEMbI TEXHOJIOTHUECKUX MPOIIECCOB;
- UCTIOJIb30BATh CPEACTBA KOMITbIOTEPHOM IrpaduKu A1 U3TOTOBJICHUS YEePTEXKEH.
BJIA/1€Th:
- cnoco0amMu ¥ IpUeMaMH U300pakeHus IPEIMETOB Ha MJIOCKOCTH;
- rpaduueckoii cucremoit «Kommacy.
3. Kparkoe cogep:kanue THCHUIINHBI
[TporpaMma AMCHUIUIMHBI BKIIOYAET B ce0st 3 MOy
Monayas 1. U3aemst 1 KOHCTPYKTOPCKHE TOKYMEHThI.
1.1. Buasl u3nenii U KOHCTPYKTOPCKHX JOKYMEHTOB.
Bunaet m3gemuit mo 'OCT: neranp, cOopouHas enuHHIA, KOMILIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKUX JOKYMEHTOB: YEpTEX AeTaiu, cOOPOUYHBIH YepTexk, YepTek oOuiero BUja,
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cneundukanus, cxema. lnudpsl KOHCTPYKTOPCKUX HTOKyMeHTOB. KpaTkue cBeeHHsI O CTpOU-
TEJIbHBIX YEPTEKaX.

1.2. Cxembl.

Knaccudukanus cxem no Bunam u tunam. O6o3nauenue cxeM. [IpaBuia BbIMONTHEHUS
CTPYKTYPHBIX M IPUHLUIIHAIBHBIX TEXHOJOTHYECKUX cXeM. CXeMBbI PacIiooKEHHsL.

1.3. ApmaTtypa Tpy6OnpoBoI0B.

Knaccudukanus apMatypsl TpyOONpOBOAOB MO HAa3HAYEHHUIO, IO TUIY NEPEKPBITUS I10-
TOKa pabovel cpelipl, IO CIIOCO0y MPUCOSTUHEHUS K TPYyOOIIPOBOY, IO CIIOCO0Y repMeTH3AIUH
HIMAHACS.

1.4. cku3bl M TeXHHYECKHE PUCYHKH JieTaJleil.

ITocnenoBaTenbHOCTh BBINOJIHEHUS M300pakK€HUI JeTanu: BbIOOpP IJIaBHOIO M300paxe-
HUS; OIpeJesieHHe He0O0XOAWMOro KOJIMYEeCTBa M300paKeHMIA; MOArOTOBKA IOJIA YepTeka K
U300paKEHHUIO JETaI; N300pakKeHUEe OCHOBHBIX BHEUIHMX M BHYTPEHHUX OUEPTAaHUM JeTaiH.
OOmMep eTany MpH BBIOJIHEHUH €€ 3CKu3a ¢ HaTyphl. OdopMiieHne YepTekel U ICKU30B JeTa-
neii. IlpaBuia BeinosHeHUs 1 0POPMIICHHS TEXHUUECKUX PUCYHKOB. O003HaUE€HUsI MaTEepUaIoB.

Mopnyas 2. CoennHeHus JeTaJieil.

2.1. Pe3L00BLBIC U3€IUA M COeIMHEHU .

Pe3nOb1: 0Opa3oBanme, KiaccHUpUKanus, HU300pakeHHe W 0003HAYCHHWE HA YEPTEKe.
Cranpapthble pe3bOoBble nznenus. Omnpenenenue pe3bObl n3MepenueMm. CoenuHeHus aeraneit
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBIE coemnuenus. LlankoBbie coeTuHeHus.

2.2. U300paxkeHus coelMHEHNH 1eTaJIei.

@nanueBsie coeauHenus. llnmumiessie u mmonounsle coequHenns. CoeanHeHus mTHd-
TOM M IIIUIMHTOM. Hepa3beMHble coeaMHEHUs JeTajeil: cBapka, Haiika, cKieuBaHue, oOBajb-
I{OBKA, pa3BaJIbIIOBKA, COETUHEHUE 3aKIICTIKOM.

2.3. 'eomeTpr4ecKkHe XapaKTePUCTHKHU (POPMBI M MOBEPXHOCTH H3JEJIHH.

Pa3mepsl, npaBuia UX HaHECEHUsS Ha uyepTeke. Pazmepbl UCIOIHUTENbHBIE U CIIPABOY-
Hble, rabapuTHbIe, KOOPAUHMUPYIOUIME W YacTHbIC. ba3bl M3MepHUTeNIbHBbIE, KOHCTPYKTOPCKHUE,
TEXHOJIOTHYECKHe, BcrioMoratenbHble. Hanecenue pasmepoB ot 6a3. IlpenenbHble OTKIOHEHUS
pasMepoB TMAJAKUX IUIMHIPUYECKHX MMOBEPXHOCTEH, IOMYCKH, Mocaiaku. JIomyckn M Mocaaku
Uit etaneit ¢ pe3pooit. lllepoxoBaTocTh moBepxHOCTEN AeTaseil, mapameTpsl MEPOXOBATOCTH,
IpaBUJIa HAaHECEHUS MapaMeTPOB IIEPOXOBATOCTH MOBEpXHOCTEN Ha depTexe. [IpenenbHblie oT-
KJIOHEHUS (DOPMBI M paCIIONIOKEHUSI.

Mopnyas 3. YUepreaxn cO0POYHBIX eIUHULL. JJIEMEHThI KOMIIBIOTEPHOI rpadguKu.

3.1.YepTe:xku cOOPOUYHBIX eTMHMIL.

IIpaBuna BeimoNHEHUST U OhOpMIIEHHST COOPOYHOIO YepTeka: BIOOp IJIaBHOTO M300pa-
KEHUS, OINpe/eTeHNnEe KOJIMYeCTBA M300pa’keHHi, HaHECEeHHWE HOMEPOB IO3UIHMH, HaHECEHUe
pa3mepoB (TrabapuTHBIE, YCTAHOBOYHBIC, TPUCOCTIUHHUTEIbHBIE, IKCIUTyaTainoHHbie). Crienndu-
karus. [IpaBuia BEIIOTHEHUS M 0(OPMIIEHHS YepTerka 00ILero Buaa.

3.2. lerasmpoBaHue YepTeKeil COOPOYHBIX eIUHHUIL.

IIpaBuna geranupoBaHus depTexkeil COOpPOUHBIX eMHML. BhlnoaHeHne yepTexeil u Tex-
HUYECKHUX PUCYHKOB JIETAJIEH.

3.3. DileMeHTBhI KOMIILIOTEPHOM rpadukm.

Kommprorepnas rpaduka u permaemsie €0 3anadu. ['paduyeckne 00beKThI, TPUMHUTHUBEI,
aTpuOyThl, cuHTe3 n3o0paxkeHus. [IpeacraBnenne BuaeonHGOpMalUK U €€ MallMHHAs T'eHepa-
usi. CoBpeMEeHHBIE CTaHIAPThl KOMIBIOTEPHOH rpaduku, rpadudeckue SI3bIKH U MeTa(aiiibl.
Peanuzanus anmapatHeIx Moayneil rpaguueckoil cucteMbl. OCHOBHBIE TpapUUECKUE aarOpUTMbI
Ha MJIOCKOCTHU U B NIpOcTpaHcTBe. [IporpaMMHbIe rpagueckue CUCTEMbI U UX IPUMEHEHHUE.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bupl yueOHOI nesITebHOCTH \ B 3aueTHEBIX \ B akan. \ B actponomuu.
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eMHHLIAX yacax yacax
O0mass TpPyA0eMKOCTb JMCHMILIMHBI 110 4 144 108
y4eOHOMY IIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexumm (1ex.) 0,44 16 12
ITpaxtrueckue 3ansatus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrosiTenpHas pabora: 2,335 84 63
KypcoBas pabota 1 36 27
Pacuetno-rpaduueckue paboTsl 0,75 27 20,25
[ToaroTroBka K KOHTPOJIBLHBIM paboTaM 0,25 9 6,75
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 0,335 12 9
IToaroroBka u ciaya 3adera 0,335 12 9
By ©TOroBOro KOHTPOJIS 3a4eT ¢ OIEHKOM

1.

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«[Ipurkiaagnasa mexannka» (b1.6.14)
Heau u 3212494 AUCHUNJIMHBI

Heab AUCHUNIMHBI - HAYYUTD CTYIEHTOB TBOPYECKOMY ITOAXOLY K BBIIIOJHEHHUIO
WH)KEHEPHBIX PACUYETOB HA IIPOYHOCTH, )KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JleTaJIe U y3J10B MallUH U almaparos.

2.

TpeOoBaHwMsI K pe3yIbTaTaM OCBOCHUS JUCIIHILTAHBI

N3yuyenne kypca «lIpuknaagnas Mexanuka» no HampasieHuto 18.03.01 Xumuueckas
TEXHOJIOTHUSI CTIOCOOCTBYET MPHUOOPETEHUIO CIICTYIONTUX KOMIIETEHITUH:

CHOCOOHOCTBIO UCTIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIUIUINH
B nmpoeccuonansHoi aestenproctd (OITK-1);
CIIOCOOHOCTBIO MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (pr3HuecKkoi KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUH BeIIeCTBa Ui MOHU-
MaH¥UsI OKpYKarolero Mupa u sisnenuit npupoast (OITK-2).

B pesyabTare nzyueHus IMCUMIJIMHBI CTYAEHT 10JI7KEH

3HATb:

OCHOBHBIC YPaBHEHUsS M METOJIbl PEUICHUs 3a/1a4 CONPOTUBIICHUS MAaTEPUATIOB U
JeTajiell MallluH;

OCHOBHBIE METOJbI PACUETOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMYUBOCTh HJIEMEH-
TOB KOHCTPYKIIMI MalllMH U anmnapaToB;

OCHOBBI TEOPUHU pacyera JEeTAICW W y3J0B MAIllUH U annapaToB XMMHYECKOW TeX-
HOJIOTHH.

yMeTh:

IIPOBOJUTH PACUYETHI IEMEHTOB KOHCTPYKLUKA HA OCHOBE METOJ0B COIIPOTHUBIICHUS
MaTepHUaJloB;

PacCUMTBIBATh U KOHCTPYHUPOBATh JETAIN MAIIUH MO HCXOAHBIM JIaHHBIM;
MIPOU3BOJUTH PACUYEThl 10 OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPY-
MPOBaHUS JeTAJIEH MAIUH.

BJIAACTh:

HaBBIKAMH pacyeTa COIPOTUBIIEHUS MaTEPUaIOB aHAIMTUYECKUMHU METOIaMH;
HaBBIKAMHU BBIOOpa MaTEPUANIOB 110 KPUTEPUSIM IPOYHOCTH;

pacueTaMu TUIIOBBIX J€Tallell MallliH, IOJb3YSICh CIIpaBOYHOM suteparypoi u I'O-
CTawmu.
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3. Kpatkoe copep:kanue AU CHUILINHBI:
1. BBenenne
Ponp mpenmera «lIpukianHas mexaHuka» B (OPMHUPOBAHUM HMH)KEHEpa XHMMHUKA-TE€XHOJIOTA.
«[IpuxnagHas MexaHHKa» KaK OCHOBA JIJIsl MOHUMaHUs pabOoThI, yCTPOICTBA M OE30MaCHOM IKC-
IUlyaTaluy 000py10BaHHUs XMMUYECKOTO IIPOU3BO/ICTBA.
2. Moayas 1 «Onpeaeiienne peakuuii onop. Pacrszkenue-cxatue».
Paznen 1.1. Onpenenenue peakuuii onop.
AOCOIIOTHO TBEPIIOE TENIO. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATUS. AKCHOMBI CTaTUKU. Y paB-
HeHus paBHOBecus. CBA3U M UX PEAKIIHH.
Pa3nen 1.2. PacTskeHue-cxarue.
OcHOBHBIE JONYILIEHUS U IPUHLUIIBI CONPOTUBIICHNA MaTtepuanoB. Meron ceuennid. Hanpsoxe-
Hus, nedopmarmu u nepememieHus. 3akoH ['yka. IlocTpoeHne smiop BHYTPEHHHMX YCHIIMH,
HaNpsDKEHUN U nepeMerieHnd. CTaTUYeCKH ONpeNeIMble U CTaTUYECKH HEOIPENEIMbIE 3a/1a-
yy. JluarpaMMbl pacTsKEHUs AJIs IJIACTUYHBIX U XPYNKUX MATEPHAIOB U UX XapaKTEPUCTUKH.
JlonmyckaeMble HanpspKeHUs. Y CI0BUE IPOYHOCTH MIPU PACTSKEHUU (CKATUM).
3. Moayas 2 «Kpyuenune. U3ruo».
Pazgen 2.1. Kpyuenue.
3akoH ['yka npu cnBure. BHyTpenHne critoBbie pakTopsl IpH KpydeHnd. HanpspkeHust B cTepx-
HSX KPYTJIOTO CeYEHUs. Y CJI0BHE IPOYHOCTHU IIPU KPYUEHUH.
Paznen 2.2. U3rud.
I'eomeTpryeckue XapakTEpUCTHKHU IIOCKUX cedeHHU. [IoHATHE 4MCTOro M MOomepeyHoro U3ru-
60B. [IpaBmia MOCTPOCHUS AMIOP TMOMEPEYHBIX CHJI W M3rubaromux MomeHToB. OmpexneneHue
HOpPMaJIbHBIX HAIPsDKEHUH. YcioBUe NpoyHOCTH mpu u3rube. OmnpeneneHue KacaTelbHBIX
HanpspKeHui. PanrionanbHble GOPMBI CEUEHUH.
4. Mopyasb 3 «CJi105kHO€ HANIPSIZKEHHOE COCTOSTHHE).
Paznen 3.1. CrioxxHO€ HaNps>KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HAIPSHKEHHOTO COCTOSIHMSI M TUIIOTE3bl NPOYHOCTH. [IOHATHE HanpsHKEHHOTO
coctosiHus. ['1aBHbIE MIIOLIAAKU U TJIaBHble HanpsbkeHus. O0o0meHHbIN 3akoH ['yka. Haznaue-
HUE TUIIOTE3 NPOYHOCTH. [ToHATHE SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB IPOYHOCTH.
Pa3nen 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCY/bI XUMUYECKUX MPOU3BOACTB. OmpeeneHue HanpsHKeHUH o 6e3MOMEHT-
HOM Teopun. OcHOBHbIE nonyuieHus. BeiBoj ypaBHeHus Jlannaca. PacueT TOHKOCTEHHBIX 000-
JIOYEK N0 ypaBHEHHUIO Jlaruiaca ¥ o CTaHIapTU30BAHHON METOIMKE. Y CIIOBHE TPOYHOCTH.
Pa3nen 3.3. Pacuer cxxarbIX cTep:kHEN HAa YCTOWYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHITBl U KOA(HUIMEHTa 3anaca
npouHocTu. Pacuer kputudeckoil cuibl o Dinepy. [Ipenenst npumeHumMoct Gopmyisl Dite-
pa. [IpakTudeckuii cnocol pacyera Ha yCTONYNBOCTb.
5. Moayas 4 «/lertanu Mamun».
Pasnen 4.1. CoennHeHMe AeTajeil MamiH.
Knaccugukanus geraneil MalvH U anmapaToB XUMHYECKUX MPOU3BOJCTB. Pe3p00BBIE coeHe-
Hus. Pacuer OONTOBBIX COEIUHEHUI MPHU MOMEPEUHBIX U MPOAOJIbHBIX Harpys3kax. lllmonounsle
coenquHeHus. HazHaueHne n BUIbl INOHOK. PacueT mmoHok Ha cpe3 U cMsAtue. Buasl cBapku.
O6unacte npuMeHeHus. Byl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX
IIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COETUHEHUS.
Banbl, ux knaccudukanums u HazHaueHue. Ocu. [IpoeKTHpOBOYHBIE pacyeThl BaJOB U OCEH.
[Mogmunuanku ckonbxeHusd. Matepuansl Briaaapimei. [logqmunuukyn kadenud. [IpuHmunuans-
HOE€ yCTPOICTBO M OCHOBHBIE T€OMETPUUYECKHE pa3Mephl. JJOCTOMHCTBA, HEAOCTATKH U 0071acTH
INPUMEHEHHs MOALIMITHUKOB KaueHus U ckoibxeHus. IlpuBonneie Mydrol. Haznauenne. Knac-
cudukanms MyQT 1Mo IpUHIUIY AeHcTBUS U XapakTepy padoTsl. [lopsaok mogbopa mydt u oc-
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HOBBI IPOYHOCTHOTO PacyeTa.
Pa3nen 4.3. Mexanundeckue nepeaayu.

3y6uarsie nepeaaun. OKpyx’Hoe U paauagbHoe ycmiud. Penykropsl. Onpenenenue u kiaccugu-

kauus. [Ipumepsl cxem pelyKTOpOB.
4. O0beM y4eOHOH TUCIHIIMHBI

B 3aueTHBIX B akanewm.
eMHUTIAX yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexmmm (J1) 0,89 32
[TpakTaeckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3aver ¢
OLIEHKOM
B 3aueTHBIX B akagem.
SIMHHIIAX gacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyYAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmuu (J1) 0,89 24
[TpakTuueckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OLICHKOM

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«JIEKTPOTEXHHKA M NPOMbILJICHHAA dJIeKTpoHnka» (b.1.5.15)

1. Heub AMCHUNINHBI:
dopmupoBaHue y 00y4yaromUXCcsi KOMIETEHIUH, 00eCeunBaloIUX TEOPETUYECKYIO0 U MPAKTH-
YEeCKYIO MOJrOTOBKY BBITYCKHHKA, YMEIOIIETO BHIOMPATh M SKCIUTYaTHPOBATh JIEKTPOTEXHHYe-
CKHE U 3JIEKTPOHHBIE YCTPOMCTBA, BJIAJICIOIIEI0 HABBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX HMH-
(OpMaMOHHBIX TEXHOJOTHH JIISI aBTOMATU3UPOBAHHOTO MOJICITUPOBAHMSI M pacy€Ta dJIeKTprye-
CKUX U 3JIEKTPOHHBIX IIETIEH.

2. B pe3yabTare u3yuyeHusi TUCHHMIJIMHBI 00YYalOLIUIicsl MO MporpaMMe G6aKkajiaBpuara

AO0JIZKEeH OBJIA/IETh CJEAYIOIMMMH KOMIeTeHIHAMU:

ObwexkyromypHoie:

- CIOCOOHOCTH K CaMOOpraHu3auu 1 camoodpazosanuio (OK-7).
Obwenpogeccuonanvhule:

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (hHM3MYecKOi KapTUHE MHUpa, MPo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA IS MOHUMaHUS OKpPYKaro-
mero Mupa u siBinenui npupost (OIMK-2);

- BJIaJICHHE OCHOBHBIMH METOJAMH, CIIOCOOAMHU M CPENICTBAMH MOJTYUYCHHS, XPAHCHUS H
nepepaboTKki MH(pOpPMALKMK, HaBBIKAMH PAaOOTHl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIIpPaBJIECHUS
urdopmarnueit (OI1K-5).

B pe3ysabTare 0CBOeHHS] TMCHHUILIMHBI 00y4alOMiics 10JIKeH:
3namo:

- OCHOBHBIE TOHATHSI, ONIPECIICHHUS U 3aKOHBI JIEKTPUYECKHX IIeTICH;

- METOJbl MOJICIMPOBAHMs, aHAJIN3a U pacuéTa LEeneil MOCTOSTHHOTO U NMEPEMEHHOI0 TO-
KOB, METOJIOJIOTHIO JIEKTPOTEXHUUECKUX U3MEPEHUI;
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- YCTPOWCTBO M MPUHIMIIBI pabOThI JIEKTPOTEXHUUYECKOIO U JIEKTPOHHOI0 000pyr10Ba-
HUS, TPAaHC(HOPMATOPOB, INEKTPHUUECKUX MAIIUH, UICTOYHUKOB MTUTAHUSI.

Ymemn:

- IPUMEHATh TEXHOJOTUU MOJEJIMPOBAaHUS, aHAJIN3a, pacuéTa U dKCIUTyaTalluy 3JIEKTPH-
YECKHUX CeTeH, TPOMBILIIIEHHOI0 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUYECKOE M 3JCKTPOHHOE O0OpYAOBaHHE JJS PELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U IIPOU3BOACTB.
Bnaoempw:

- METOJIaMU MOJIEJIMPOBAHUS U PacU€Ta 3JIEKTPUUECKUX U DJIEKTPOHHBIX LETIEH;

- HaBbIKAMH TPAKTHYECKOW palbOThI C 3JIEKTPUUECKOH ammapatypoil W 3JIEKTPOHHBIMHU
YCTpOMCTBaMHU.

3. Kparkoe cogepixanue 1uCUMNIHHBI
Beenenne. Ilpeamer, OCHOBHBIE MOHATHSA, METOJOJIOTUS 3JIEKTPOTEXHUKH M DJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aiadyd U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKHU U
TEXHOJIOTUH.
Mopayas 1. DnekTpuyecKkue nemnu
1.1.  OcHoBHbIe ompejejieHHsI, ONIMCAHUS MAapaMeTPOB M METOA0B pacyéra 3jeKTpuye-
CKHX Lemneil.
OCHOBHBIE TIOHATHUS U 0003HAYEHMSI HNEKTPUUECKUX BEJIUYMH U 3JIEMEHTOB JIEKTPUUECKUX Iie-
neid. OcHOBBI 3ekTpobOe3onacHocTU. OCHOBHBIE TOHSTHS TEOPUHU AJIEKTpuueckux uemnen. Oc-
HOBHBIE IIPUHIUIIBI, TEOPEMBI U 3aKOHBI AEKTPOTEXHUKHA. MeToabl MOAEINPOBAHUS, aHAJIN3A U
pacuéra JIMHEWHBIX IEKTPUUYECKUX LeNel MOCTOSIHHOTO TOKa.
1.2. DuekTpuyeckue u3MepeHus U MpudopsbI.
MeTtoibl U3MEpEHUs NIEKTPUUECKUX BEIMYMH: NPSIMbIE U KOCBEHHbIE. AHAJIOTOBbIE 3JEKTPOU3-
MepuTeNbHble U IU(POBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHLIUI JAEHCTBH, 00IacTH
IpUMEHEHHUs. VI3MepeHne >JeKTPUYECKUX BEJIMYMH: TOKOB, HANPSKEHUM, COMPOTHBIICHUH,
MOIIIHOCTH U DHEPIHH.
1.3. AHanau3 v pacyéT JUHEHHBIX lenell mepeMeHHoro ToKa.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTYy1a, YacToTa, HayanbHas (a3za) CUHycouIaidbHbIX (GyHKUMN. MrHOBeHHOE,
cpeaHee M JCWUCTBYIOIIEE 3HAYEHHS MEPEMEHHOTO CHUHYCOMJAIBHOTO TOKa (HANpPSKEHUS M
O/1C). AKTHUBHOE, PEaKTUBHOE U MOJHOE CONPOTUBJIEHMS BETBU. MOIIHOCT B IEMSIX NEPEMEH-
Horo Toka. Koaddumuent momHoctu (cos([))) u ero TeXHUKO-25KOHOMUYecKoe 3HadeHue. [1pu-
MEHEeHHEe alreOpbl KOMIUIEKCHBIX YUCEN B 3JeKTpoTexHHKe. KomImiekcHbI MeTo pacuéra Ju-
HENHBIX LENEN NMepeMeHHOoro Toka. bajanc MOIIHOCTH B LIENAX NEPEMEHHOTO Toka. Pe3oHaHc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LEensaX. Pe3oHaHC HAaNpspKeHUH M TOKOB. AHalu3 U pacuér TpeX-
(a3HbIX Lenel NepeMEeHHOT0 TOKa. ABTOMaTH3UPOBAHHOE MOJICIMPOBAHHUE U PacU€T JIeKTpUYe-
CKUX M JJIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
Mopayb 2. D1eKTPOMArHUTHBIE YCTPOIMCTBA M 3JIEKTPHYeCKHe MAIIUHBI
2.1. Tpancpopmartopsl.
Haznauenue u o6sacti npuMeHeHHs TpaHchopMaTopoB. YCTpOHCTBO U MPUHIMN ASHCTBUS O1-
Ho(azHoro TpanchopmaTopa. AHAIU3 IEKTPOMATHUTHBIX MPOLIECCOB B TpaHCc(opmaTope, cxe-
Ma 3amenienus. [lorepu sHepruu B Tpancpopmarope. BHelrHre xapakTepucTHKY.
2.2. ACHHXPOHHBbIC MALIUHBI.
YCTpoiCTBO M MPUHIMI JEHCTBHS Tpex()a3zHOTO aCHHXPOHHOTO ABUTATENs. MexXxaHWdecKue u
paboune XapakTepUCTUKU. DHEepreTuueckue auarpammbl. [1ycKk aCHHXpPOHHBIX JABHUraTesei ¢ Ko-
POTKO3aMKHYTBIM U (pa3HbIM poTOpoM. PeBepcupoBaHuie U peryliupoBaHue YacTOThI BpaIlleHUs.
Mopayasb 3. OCHOBBI 3JIEKTPOHHKH
3.1. DuieMeHTHas1 0a3a COBPEMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
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[TonynpoBoHUKHU. YCllOBHBIE 0003HAYEHMS, IPUHLIMI IEHCTBUSA, XapaKTepPUCTUKN U Ha3Haye-
HUE TOJYIPOBOJHUKOBBIX AMOJOB, TPAaH3UCTOPOB, TUPUCTOPOB. MHTErpasbHbIE MUKPOCXEMBI,
UX Ha3zHaueHue, Kjaaccu(uKanus 1 MapKUpOBKa.
3.2. ACTOYHNKH BTOPUYHOTO 3JIeKTPONMTAHUSA U YCUIMTEIH YIeKTPHYECKUX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBINPSAMHUTENN: KIaCCU(PHUKALMS, OCHOBHBIE IMapaMeTpbl, CXEMbl U IPHH-
UM paboThl BBIIPAMUTENS. Dnekrpuueckue GuibTpbl. Kinaccupukanus 1 OCHOBHBIE XapaKTe-
puctuku ycunurenei. OOpaTHbIe CBSI3U B onepalMoHHbIX yeunureasix (OY), ux BausHUE Ha na-
paMeTpbl U XapaKTepUCTHKH ycusuTess. OCHOBHBIE THIIBI ycuiuuTeneil Ha 6aze OVY.

4. O0bEM y4eOHOIl U CIUTITHHBI

VI cemectp
Buabl yueOHo# padoThl 3au. ex. AKazeM. dac.
OO0masi Tpya0eMKOCTb IMCHHIIJIHHBI 5 180
10 y4e0HOMY IIAHY
KonTakTHas padora: 1,3 48
Jlexuunu (JIek) 0,4 16
Jlaboparopusie paboTs (JIP) 0,9 32
CamocrosiTtesbaas pa6ora (CP): 2,7 96
KonTtposbHbIe pabOThI 1,1 40
Pedepar 0,6 20
W3ydenue pa3aenoB IUCHUTIINHBI 1 36
Buj HTOroBOro KOHTPOJIA: SK3aMeH 1 36

VI cemecTp
Buabi yueoHoii padoThI a4, e, Actp. uac.
O0mas TPya0eMKOCTh IMCHHILJIHHBI 5 135
1o y4e0HOMY ILIAHY
KonrakTHasi pabora: 1,3 35,1
Jlexruu (JIek) 0,4 10,8
JIaGopatopusbie pabotsl (JIP) 0,9 24,3
CamocrositesbHas padora (CP): 2,7 72,9
KonTtposnbHbie paboThI 11 29,7
Pedepar 0,6 16,2
N3yuenune pa3nenoB TUCIUIUIMHBI 1 27
Bua uToroBoro KOHTpoOJIsi: SK3aMeH 1 27

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHHUILIMHBI
«be3onacHocTth xku3HenesTeabHocTn» (b1.5.16)
1. Heap qucuumiaunabl - GpopmupoBanue npodecCHOHATBHONW KYIbTYPhl 0€30MacHOCTH,
Mo/ KOTOPOW MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH MCIIOIB30BaTh B Mpodeccruo-
HAIBHOU JEATEeIbHOCTH MPUOOPETECHHYIO COBOKYITHOCTh 3HAHMIA, YMEHUN U HABBIKOB Ui 00Oec-
neyeHus: 0e30macHOCTH B cepe mpodecCHOHATBHON AESITEIPHOCTH, XapaKTepa MBIIUICHUS U
[IEHHOCTHBIX OPUEHTAIIUH, MPU KOTOPBIX BOMPOCHI O€30MACHOCTH PACCMATPHUBAIOTCS B KaUECTBE
MPUOPHUTETA.

2. B pe3ysibTaTe 0cBOEHUS AUCHMILIMHBI CTYIEHT J10JI7KEeH:
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3Hamy:

-- OCHOBHBIE TEXHOC(EPHBIEC OACHOCTH, MX CBOWCTBA U XapAKTEPUCTUKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U ONACHBIX ()AaKTOPOB HA YEJIOBEKAa U MPHUPOAHYIO
Cpemy, METO/IbI 3aIUThI OT HUX MPUMEHHUTENBLHO K cepe cBoeil mpodeccHoHanbHOM e TenbHO-
CTH

ymemy:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMTACHOCTHU CPEJIbl OOUTAHUS YEIIOBEKa;

-- OLICHUBATh PUCK MX PEAJIN3aliH, BEHIOUPATh METOABI 3AIUTHI OT OMIACHOCTEH MPUMEHH-
TEIBHO K cdepe cBoel nmpodecCHOHaTBbHON NeATeIbHOCTH U CIIOCOOBI o0ecredeHus: KoMmpopT-
HBIX YCJIOBUM KU3ZHEIEATEIbHOCTH

gnademsn:

-- 3aKOHOJIATEIbHBIMH U TPABOBBIMH aKTaMHU B 00JIACTH 0€30MacCHOCTH U OXPaHBI OKPY-
JKarouie cpepl, TpeOOBaHUIMH K O€30MacCHOCTH TEXHUYECKHX pEeriiaMeHTOB B cdepe mpodec-
CHOHAIILHOM JESITCIHFHOCTH,

-- Coco0aMu U TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYANHBIX CUTYAIIHX;

--[TIOHATUIHO-TEPMUHOJIOTMYECKUM alapaToM B 00JacTH 0€3011aCHOCTH;

-- HaBbIKaMU paloHaIN3aul IpodecCHOHaIbHON NESTEILHOCTH C LEeNbI0 00eCcTIeueHHs

0€30MaCHOCTH U 3aIUTHI OKPYKAIOIIEH CpeIbl.

N3ydenne xypca 0€30MaCHOCTH KU3ZHENEATENLHOCTH NpPU TMOJATOTOBKE OakanaaBpoB IO
TEXHUUYECKUM HAIpaBJICHUSIM IHOJATOTOBKM U CIIELUAIBHOCTSAM HAIIPaBICHO Ha MpUOOpEeTeHue
cnenyromux komnerenuut OK-3, 4, 7, 9; OIIK- 6, I1K-5.

3. Kparkoe coaep:kanue JUCHUIINHBI.

1. Beenenue B OezomacHocTh. OCHOBHBIE MOHSATHS M ONpefesieHus. besomacHocTh U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsSIHUE TeXHOC(HEPH U TEXHOCPEPHOU OE30MaCHOCTH.

3. UnenTtudukanus u BO3JeiCTBIE HA YEIOBEKAa BPEIHBIX U OMACHBIX (DAKTOPOB Cpebl
oburtanus.

Knaccudukanus HeraTuBHbIX (DaKTOPOB cpelibl OOMTaHUS YelloBeKa. XMMHUYECKHE Hera-
TUBHbIE (PaKTOpHI (BpeIHbIe BellecTBa). MexaHnyeckue U akyCTU4ecKHe KojeOaHus, BUuOpanus
U IIyM. DIEeKTPOMAarHUTHBIE U3NIydeHus U mojis. MoHusupyromue u3inydeHune. DNeKTPUIeCcKuil
ToK. OnacHble MexaHuueckue (paxtopsl. [Iporieccsl ropeHus 1 MokapoB3pbIBO-  OMACHBIE CBOM-
CTBAa BEILECTB U MaTepuanoB. CTaTH4eCKOe IEKTPUIECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEJHBIX U ONACHBIX (PAKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OCHOBHBIE TPUHITUTIBI 3ALTUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETATHBHBIX
¢dakTopoB. 3anUTa OT YHEPreTUYECKUX BO3ACUCTBUN U (u3nueckux mnojeil. Obecneuenue 6e3-
OIAaCHOCTH CHUCTEM, pabOTaIOIIKX MO/ JaBlieHHeM. be3omacHoCTh 3KCITyaTaluu TpyoornpoBo10B
B XMMUYECKOW MPOMBIIIIEHHOCTH. be3onacHas skcrryaranus KOMIPECCOPOB. AHANIU3 U OLIEHH-
BaHHE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. OGecneueHrne KOMPOPTHBIX YCIOBUM JUIsl )KU3HU U JI€ATEIbHOCTH yesioBeka. [lonsaTue
KOM(DOPTHBIX MU ONTHUMAJIBHBIX YCIOBUI. MUKpOKIUMAaT nometnieHuii. OCBeIIeHne U CBETOBAs
cpelia B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30MTACHOCTH.

[lcuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYAOBOU AEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MIACHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AIIIUTHI B YCIOBHUSAX UX pEeATU3allUH.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pannanmnonnsie aBapuu. [IpubGopbl paanaimoHHONW, XUMUYECKON Pa3BEIKUA U JO3UMETPH-
4eCKOro KOHTpoJis. UpesBblyaiiHble CUTyallud BOGHHOIO BPEMEHM. 3alllUTa HACEJIECHMS B UpE3-
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BBIYAMHBIX CUTYaIUsAX. Y CTOMYMBOCTh ()YHKIIMOHUPOBAHUS 0OBEKTOB SKOHOMUKH B YpPE3BbIUAMA-
HBIX CUTYyaI[UsX.

8. YmpaBieHue 6€301acCHOCTHIO KU3HEICATCILHOCTH.

3aKkoHO/JATeNIbHBIE U HOPMATHBHBIE IPABOBBIE OCHOBBI YIIpaBieHHUs O€30MacHOCTHIO
KU3HEACITEIIBHOCTH. DKOHOMUYECKHE OCHOBBI YIIPaBJICHH 0e30macHOCThI0. CTpaxoBaHHUE PUC-
koB. ['ocynapcTBeHHOE yIipaBieHuEe 0€301aCHOCTHIO.

4. O0beM yueOHO# JUCUMIIJIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO01masi TpyA0eMKOCTh 1M CHUILIHHbI 4 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexkun 0,89 32
JlaGopaTopHbIie pabOThI 0,44 16
CamocrosiTejibHasi paboTa 1,67 60
IToaroToBka K KOHTPOJIBHBIM paboTaM 1,11 40
[ToaroroBka K 1a00paTopHBIM paboTam 0,56 20
Bua uTOroBOro KOHTpOJIsi: YK3aMeH 1,0 36

Bun yae6HOM paboThI B 3aueTHbIx enuHunax | B acrpan. yacax
O0mas TPyA0eMKOCTh JHCIUILTHHBI 4 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexkuun 0,89 24
JlabopaTopHbie paboThI 0,44 12
CamocTrosiTesbHasi padora 1,67 45
[ToaroroBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka K 1a00paTopHEIM paboTam 0,56 15
Bua HTOroBOro KOHTPOJIsi: IK3aMeH 1,0 27

AHHOTanus padoveil NPOrpaMmbl AU CHUIIIHHBI
«IIpouecchl n annapatbl XuMu4ieckoi Texnosuorun» (b3.5.17)

1. Heab IMCHUANIMHBI:
BMECTE C KypcaMH OOIIeH XUMUYECKON TEXHOJIOTUH, XUMUUYECKHUX MPOIIECCOB U PEAKTOPOB U JIP.
CBs3aTh OOIIEHAYYHYIO M OOIIEHH)XEHEPHYIO MOATOTOBKY XMMHKOB-TEXHOJOTOB, YTO HEOOXO-
JUMO TIpY MOATOTOBKE OaKalaBpoOB MO JAHHOMY HalpaBJICHUIO JUIsl HAYYHO-UCCIIEe10BaTEIbCKON
Y TIPaKTUYECKOM pabOThI HA IPEITPUITUSIX.

2. B pesyabraTe H3y4eHHs THCIUIIHHBI 00YYAKOIIUICS MO MporpamMMe dakajaBpuara
JAO0JI7KEeH OBJIAETh CJIeXYIOIMMI KOMIIETEHIMAMM:
Obwenpogheccuonanvrvimu (OIIK):
— CMOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX M C-
UIUTHH B ipodeccuonansHoi nesirensaoctr (OT1K-1);
— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O COBPEMEHHOU (DPU3MUECKON KapTHHE MHUpa, MPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEMIECTBA /I IOHUMAHHS — OKPYXKAIOIIEro
mupa u sBieHuid npupos (OI1K-2);
— TOTOBHOCTBIO HCITOJIb30BaTh 3HAHHS O CTPOCHHUU BEIECTBA, MPHUPOJE XMUMHUYECKOU CBSI3U B
pPa3IMYHBIX KJAcCaX XMMUYECKMX COEIMHEHHH I MOHMMAaHHUs CBOMCTB MaTepuUalioB U MeXa-
HH3Ma XUMHYECKHUX MPOIECCOB, MPOTEKAMKX B oKpykarorem mupe (OITK-3).

B pe3yabTare 0CBOCHUSI AUCHMILINHBI 00yYaIOIIMIACH JOJIZKEeH:

3unamey:
- OCHOBBI TEOPHUH MEPEHOCA UMITYIBCA, TEIJIa ¥ MACChl; IPUHIIUIIBI (PU3UIECKOTO MOJICTHUPOBa-
HUS IIPOLIECCOB; OCHOBHBIE YPABHEHUS ABUKEHUS KUIKOCTEHN; OCHOBBI TEOPHUH TEILIONEpPEIauH;
OCHOBBI TEOPUHU MacCONEpeaud B CUCTEMax CO CBOOOJIHON M HETOJBUKHON TpaHHIICH pa3aena
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(a3; TUIIOBBIE MTPOLECCH XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME AINApaThl U METOABI UX
pacuera;
- METOJBI MOCTPOEHUSI SMIUPUYECKUX U TEOPETUYECKUX MOJENEH XMMHUKO-TEXHOJIOTMYECKHX
IIPOLIECCOB.
Ymemo:
- OIPEIENATh XapaKTep ABM)KEHUS KUAKOCTEH U ra30B; OCHOBHbBIE XapaKTEPUCTUKU IIPOLIECCOB
TEIUIO- U MaccoIlepeiaul; pacCUMThIBATh apaMeTpbl U BBIOMPATh anmaparypy A1 KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;
- paccuuTHIBaTh OCHOBHBIC XAPAKTEPUCTUKU XUMHMKO- TEXHOJIOTMYECKOIo Ipolecca, BbIOUpaTh
palOHAIBHYIO CXEMY.
Bnaoemu:
- METOJJaMH TEXHOJIOTHYECKUX PACUETOB OT/EIbHBIX Y3JIOB U JIeTalleil XUMUYEeCKOT0 000py10Ba-
HUS;
-HaBBIKAMH ITPOCKTUPOBAHUA TUIIOBLIX allllapaToOB XUMHYECKOH IMPOMBIINIJIICHHOCTH;
- METOJAMH OIIPEJIEJIEHUS] PAllMOHATIBHBIX TEXHOJOTHUECKUX PEKUMOB pabOThl 000pYy10BAHUS.

3. Kpartkoe conepkanue TuCHMIIMHBI

Moayas 1. 'uapoaguHaMuvecKkre NPoOLecchl M anmaparbl XMMU4ecKoi TexHoJoruu. Oc-
HOBBI TCOPUU SIBJICHUI nepeHoca. O6HII/I€ 3aKOHOMCPHOCTHU THAPOJUHAMUKH, TCIIOIICPECAaun U
macconepenaun. Kuakoctu u rasel. 'uapoaunamuka. Teuenue B TpyOax u kaHanax. [lomoGHoe
npeoOpazoBanue ypaBHeHus HaBbe-CTokca. bespasmepHble nepeMeHHbIE - KPUTEPUU TUAPOAU-
HamMuyeckoro nonobus (Oinepa, PeiitHonbiaca, ®pyna, FOMOXpPOHHOCTH), HMX (QHU3UUECKUI
CMBICJI; MapaMCTPUICCKUC KPHUTCPUH. KpI/ITCpI/IaJII)HOe YPaBHCHHUEC JABUKCHUA BSI3KOM KHUIOKOCTH.
Bei0op ckopocteil motokoB. Ilepemerienue *uAKOCTEH U ra3oB ¢ NOMOILBIO MAIllMH, [TOBBIIIA-
IOLUX JJaBJICHHUE.

Mopayas 2. TensioBbie Npouecchl ¥ aNNapaTbl XUMHYECKOM TEXHOJIOTHH.
OCHOBHBIE TEIUIOBBIE TMPOIIECCHl B XMUMHUUYECKOU TexHosoruu. [uddepennmanbnoe ypaBHEHUE
nepeHoca >Hepruu B (hopme TenaoTel. KOHBEKTHBHBIN MepeHOC TemaoThl. PaauaHTHBIN Temso-
nepeHoc. Teronepenaya B TOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Mopnyas 3. IIponecchl u annmaparsl pa3fieJeHHs1 TOMOTeHHBIX cucTeM. (OcCHOBHBIE Mac-
€c000MeHHbIE Mpo1ecchl).
OcHoBBI MaccOOOMEHHBIX MporieccoB. uddepeHnnanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHO-
ca Macchl B OMHapHBIX cpefax. Macconepenada. MatepuanbHblii OalaHC HEPEPHIBHOTO YCTa-
HOBHMBIIErocs mporecca. Pacuer MaccooOMEHHBIX POLIECCOB U alapaToB sl CUCTEM C OAHUM
pacupenensieMbIM KOMIIOHEHTOM.
PacueT nonepeuHoro ceyeHus (JuaMerpa) KOJOHHBI; IPEIeNbHO JOMYCTUMAas U 3KOHOMUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUTOIIHON (ha3bl. OCHOBBI pacyeTa BBICOTHI MACCOOOMEHHBIX aInapaToB
C HETPEPHIBHBIM U CTYNEHYaThIM KOHTaKTOM (pa3. OOmire MpUHIMIIBI YCTPOHCTBA U Ki1accuu-
Kallus armapaToB /Uil MaCCOOOMEHHBIX MPOIIECCOB B CUCTEMax «ra3(map)->KuakocTby. OcoOeH-
HOCTH KOHCTPYKIUI abcopOepoB. OCHOBBI pacyeTa U anmnaparsl s AUCTUIUIALNH.

Mopnyas 4. OcHOBHBIE rHAPOMexaHnYeckne npoueccol. IIpouneccsl n annmaparsl pasje-
JICHUA I'€TEPOr€¢HHbIX CUCTEM.
Pa3nenenue )xuIKUX U ra30BbIX FETEPOTEHHBIX CUCTEM B I10JIE CUJI TSDKECTH. TeueHue yepes He-
MOABUKHBIC 3CPHUCTBIC U IICEBAO0KNKCHHBIC CJIIOH. (DI/IJ'H)TpOBaHI/Ie CyCHeHSI/Iﬁ 1 OYHCTKa ra3oB
OT IbLIeH Ha QUIbTpax.

4. O0beM y4eOHOI TN CHUNITHHBI
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Bcero V cemectp VI cemectp
Bunsr yae6HoI paboTh 3au. Ak, uac. | 3ad. en AK. 3au. Ax. e,
enl. gac. el.
OO0uasi Tpy10eMKOCThb M C-
HUITMHBI 10 Y4eOHOMY ILIa- 10 360 5 180 5 180
HY
KonTakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexumu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaxtrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi paboTa 4,44 160 2,22 80 2.22 80
(CP):
CamocrosTenbHOE U3yUYEeHHE 4,44 160 2,22 80 222 80
pa3aesioB AUCIUILTUHBI
Bug uMTOroBOro KOHTPOJIA: 5 72 1 36 1 36
IK3aMeH
Bcero V cemectp VI cemectp
Bunet yueGHoi paboThl 3au. Acrtp. Ja. e Acrtp. 3au. Acrtp.
erl. yac. e yac. erl. Jac.
OO0umast Tpy10eMKOCTh M C-
HMIJIMHBI 10 y4edHomy miaa- | 10 270 5 135 5 135
HY
KonTakTHas padora: 3,56 96,12 1,78 48 1,78 48
Jlexruu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4,44 120 2,22 60 222 60
(CP):
CamocTrosTenbHOE U3yUYEeHHE 4,44 120 2,22 60 2,22 60
pa3aenoB AUCIUILTUHBI
Buja uTorosoro KoOHTpoOJIS: 5 54 1 27 1 27
IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O0mas xummnuyeckasi texnosuorus» (b1.5.18)

1. Heap aMCUMIJMHBI — TIOJyYeHHWE 3HAHWK B O00JNacTH pealu3alud XHUMHKO-
TEXHOJOTHYECKHUX MPOIECCOB C YUETOM (PU3UKO-XMMHUECKUX 0COOEHHOCTEW MPOTEKAoLUX pe-
aKIWi, BRIOOpA ONTUMANIBHBIX YCIOBHI peaTu3yeMbIX MPOIIECCOB, BEIOOPA A (DEKTHUBHBIX peak-
TOpPOB, NPUOOPETEHHSI HABBIKOB B COCTABJIEHUU MaTepUAIbHBIX U TEIUIOBBIX OallaHCOB, B pacueTre
MPOLIECCOB U PEAKTOPOB Ha OCHOBE MAaTE€MaTUYECKOrO0 MOJEIMPOBAHMS, MOJTYyYEHUs 3HAHUU B
obyactu pa3paboTKH SHEprocOeperawmmux XuMUKo-TexHojgorndeckux cucteM (XTC), 6e30t-
XOJIHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI HA IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2.B pe3yabTare wu3y4YyeHHs] JUCHHMIUIMHBI oOydawuuiics 1o
0akajaBpHUaTa q0JIKEH:

Obnadams cnepyrommmu oodmenpodeccnonanbHbiMu (OITK) u mpodeccnoHanmbHBIMU
(ITK) xoMIieTeHUUSIMU:

— CHOCOOHOCTBIO U TOTOBHOCTHIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTHH B TpodeccroHansHol aesrensaoctu (OIMK-1);

nporpamme
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— CHOCOOHOCTBIO MPUHUMATh KOHKpPETHbIE TEXHHUYECKHE PELICHHS MPHU pa3paboTKe TEeXHOJIO-
TMYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPENICTBA U TEXHOJIOTHU C YY€TOM 3KOJIOTHYe-
CKUX nociencTBuit ux npumenenus (I1K-4).

3namo:

— OCHOBBI TEOPUM XUMHUYECKHUX IIPOLECCOB U PEAKTOPOB;

— METOJOJIOTHIO MCCIIEIOBAHUs B3aMMOJCHUCTBUS XUMUYECKHUX IPEBPALICHUN MU SIBICHUUN
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

— MeTOJMKY BbIOOpa peakTopa U pacuéra npoliecca B HeM;

— OCHOBHBIE PEAaKIIMOHHBIE TPOLECCH U PEAKTOPHI XUMUYECKOM U OMOTEXHOJIOTHH;

— OCHOBHbBIE€ NPHUHIMIIBI OPTaHU3alMM XUMHUYECKOIO IPOU3BOJCTBA, €r0 HEPAPXUUECKYIO

CTPYKTYPY, METOJIbl OLIEHKHU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIE XMMUYECKHE ITPOU3BOCTBA.
Ymemn:
— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMUYECKOIO MIPOLIECCa;
— BBIOpaTh PAMOHAIBHYIO CXEMY IPOU3BOJICTBA 33JJAHHOTO MPOYKTA;
— OIICHUTH TEXHOJIOTHYECKYIO 3(h(HEeKTUBHOCTH POU3BO/ICTBA;
— BbBIOpaTh 2P PEKTUBHBII THUII PEaKTOpa;
— TPOBECTU pacyeT TEXHOJIOTMYECKUX MapaMeTpOoB I 3aJaHHOTO IIPOLEecca;
— OIpEJeNHTh MapaMeTPhbl HAWIYYIIEH OpraHu3aluy Ipoliecca B XUMUUECKOM PEAKTOPE.
Braoemy:
— Meroxamu aHanu3a () (HEeKTUBHOCTH pabOTHl XUMUYECKUX ITPOU3BOICTB;
— METOJIaMH pacueTa U aHaJIKu3a IPOLECCOB B XMMUUECKUX PEAKTOPAaX, ONPEIEICHUs TeX-

HOJOTHYECKUX IMOKa3aTeleH;

— METOAaMU BbIOOpa XMMUYECKHX PEAKTOPOB.

3 Kparkoe cogepxxanue 1uCHUHMIIIHHBI

Mopayasb 1. Xumuyeckasi TeXHOJIOTHSA M XMMHYeCKOe IPOU3BO/ICTBO

1.1. OcHOBHBIE OINpeAeNICHHS U MOJI0KEHHUS.

XuMudeckasi TEXHOJIOTHUS - HayKa 00 SKOHOMMYECKH, SKOJIOTUYECKH U COLIMAIbHO 000cC-
HOBAHHBIX CIOCO0ax M IMpoleccax NepepaboTKU ChIPbsi C U3MEHEHHUEM €ro COCTaBa M CBOMCTB
IyT€M MPOBEACHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MPEBPALICHUI B MPEAMETHI MOTpediie-
HUS ¥ CPEJCTBA NMPOoU3BOoACTBA. OOBEKT XUMHUECKOW TEXHOIOTUHU - XMMUYECKOE TPOU3BO/ICTBO.
MexoTpacieBoil XxapakTep XMMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKHX MPOU3BOJICTB M
XUMHUYECKON TEXHOJIOIMU. MecTO XMMUYECKON TEXHOJIOIMH B POMBIIIIICHHOH cepe 1 MeTo0B
XUMHYECKON TEXHOJOTUU B HEXMMHUYECKHUX OTPACisAX MPOMBIIUIEHHOCTH. MeTo/Ibl XUMUYECKON
TE€XHOJIOTUM — CUCTEMHBIM aHaJIU3 U METOJbl MAaTEMATUUYECKOTr0 MoAeaupoBaHusa. CHCTEMHBIN
AQHAJIN3 CIIOXKHBIX CXEM M B3aUMOJCHCTBUI 3JIEMEHTOB CXEMbI — IOHITHE U COJIEP)KAaHUE METO/IA.
PU3nYECKOEe U MATEMAaTUYECKOE MOJEIMPOBAHNE, ONIPEACIICHNE U OCHOBHBIE IIOHATHS, UX MECTO
B HMHXEHEPHO-XMMHUYECKUX MCCIEIOBAaHUSAX M pa3paboTkax. MecTo M 3HAUeHHE HAaTypHOTO
BBIUMCIUTEIBLHOTO KCIIEPUMEHTA.

Copep:xanue 1 3ajauu yueOHOIo Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[TonsiTHE O XMMUYECKOM MPOU3BOJICTBE KAaK O CUCTEME MAIlIMH U anapaToB, COETUHEH-
HBIX MAaTE€pPHAJIbHBIMU U HEPT€TUYECKUMH MTOTOKAMHU, B KOTOPBIX OCYIIECTBISAIOTCS B3aUMOCBSI-
3aHHbIE XUMHYECKHE MpeBpalleHust U (U3NYECKue MpoIecChl MepepaboTKH ChIPbsl B MIPOIYKTHI.
MHOro(yHKIIMOHAJILHOCTh XMMHUYECKOTO MTPOU3BO/ICTBA - MOJyYEHHE NMPOJYKTOB, SJHEPro- U pe-
cypcocOepekeHne, MUHUMHU3allusl BO3IEHCTBUS Ha OKpY»Karolyio cpeny. Obmas cTpykTypa Xu-
MHYECKOT0 MPOM3BOJICTBA - COOCTBEHHO XMMHMYECKOE MPOU3BOACTBO, XPAHEHUE CHIPhS U TPO-
TYKIMH, TPAHCTIOPT, CUCTEMBI KOHTPOJIA U 6e30macHOCTH. OCHOBHBIE OJICUCTEMBI XMWY €CKOTO
IPOM3BOJICTBA - MOJATOTOBKA CBHIPbSI U MaTEpHANIOB, XUMUYECKHE U (U3UKO-XUMHUECKHUE IIpe-
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BpallleHUs. BBIJICJICHUE MPOJIYKTOB, 00€3BPEKUBAHUE YTHIIM3ALMS OTXOJOB, TEIJIO- M SHEPro-
oOecrnieyeHre, BOJOIOATOTOBKA, YIPABJIEHUE IPOU3BOJACTBOM. OCHOBHBIE TEXHOJIOTHUYECKUE
KOMITOHEHTHI - ChIPbE, BCIIOMOTaTeJIbHbIE MaTepHalbl, OCHOBHOW U TOTIOJHUTEIbHBINA MPOTYKTHI,
OTXOJIbI, SHEPTeTUYECKUE PECypChl, 000PYAOBaHHE, CTPOUTEIbHBIE KOHCTPYKIIMH W MPUOOPHI,
IIPOU3BOJICTBEHHBIN MIEPCOHAIL.

KadecTBeHHbIE W KOJIMYECTBEHHBIE MOKA3aTEIM XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJIO-
TMYECKHE TOKa3aTelld - MPOM3BOAUTEIHHOCTh U MOIIHOCTH MPOM3BOJICTBA, BBIXOJ MPOIYKTA,
pacxoaHbie KOAPOUIIUEHTHI 10 CHIPHI0 M YHEPTHH, HHTCHCUBHOCTH MPOIECCOB, KA4eCTBO MPO-
IyKTa; YKOHOMHUYECKUE MOKa3aTeIu - cCe0eCTOUMOCTh MPOIYKTa, MPUBEICHHBIC 3aTPAThI, YIElb-
HbIE KalHUTAJIbHBIC 3aTPaThl, MPOU3BOAUTEIBHOCTh TPY/AA; IKCILTyaTallMOHHBIE IOKAa3aTeau -
HAJEKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHMSI CUCTEMBbI, YYBCTBUTEIBHOCTb, PEryIUpYye-
MOCTb M YIPaBJIIEMOCTb IIPOLIECCA; COLMAIbHBIE [TOKA3AaTEIN - BO3JCHCTBUE HA OKPYKAIOLLYIO
cpeny, 6€30MacHOCTh OOCITY)KHBaHUs, CTENIEHb MEXaHU3allUK U aBTOMATU3ALIUH.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUSI B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccudukanus chlpbeBBIX PECYpCOB MO PA3IUYHBIM MPU3HAKaM - (a3oBOMY COCTOS-
HUIO, TIPOMCXOXKICHUIO, HICTOYHUKaM. MUHEpaIbHOE ChIphe (PYIIbl U TOJIE3HBIE HCKOIAEMBIE),
OpPraHUYECKOE MPUPOIHOE ChIphe (FOPIOYHE HMCKOIMAeMbIe), PACTUTEIHHOE U >KMBOTHOE CHIpPBE,
BTOPUYHOE CHIPHE - MX HCIOJB30BaHUE U MyTH mepepaboTku. OCHOBHBIE CIIOCOOBI TTEPBUYHOMN
00paboTKH ChIphsl (OOOTaICHUE, OYHMCTKA, MOATOTOBKA K TPAHCIIOPTUPOBKE M IEpepaldoTKe).
[TonsiTHE, CYITHOCTH W TIPUMEPHI YIUIYOJICHUSI UCTIOIB30BAHUS CHIPhS, KOMOMHUPOBAHUS TIPOH3-
BOJICTB U KOMIUIEKCHOW NepepaboTKU CHIPBS.

3HaYeHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOJACTBaX. VICTOUHMKHU BOJBI.
TpebGoBanus Kk TeXHOJIOTUYECKOW U ObITOBOM Boje. [IpombliieHHass MOATOTOBKA BOJABI U METO-
JIbI €€ OUMCTKHU OT mpuMeceil. OCHOBHBIE METOJIbI KOHTPOJIS Ka4eCTBA BOJbI. DKOHOMHUS BOJIOTIO-
TpeOaeHus B Mpou3BoACTBE. BO100OOPOTHBIE CHCTEMBI.

Bunbl 1 UCTOYHMKY SHEPTrUU B XMMHUYECKOW MPOMBIIUIEHHOCTH. Macmitabel notpediie-
HUSL U cIOcOObI YMEHbIIIEHUS SHepreTuueckux 3atpar. CyIIHOCTh U MPUMEpPHl pEreHepalu u
peKyITiepauy SHeprui. JHEPrOTEXHOJIOTHUECKUE CUCTEMBI. BTOpUUHbBIE YHEPTETUUECKHE PECyp-
CBI.

Moayan 2. TeopeTnueckue 0OCHOBbI XHMUYECKHX MPOILECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEAEIECHUS U MOJ0KEHUS

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XHUMHYCCKHX TPEBPAIICHUNA - CTEXHOMETpHYC-
CKHe, TepMOJIMHAMUYeckie, KuHeTndeckue. [lokazarens XMMHUYECKOTro MpeBpalleHus - CTeIeHb
MpEBpAICHHs], BBIXOJ MPOAYKTa, HHTErpaibHas U auddepeHuanbHas CeIeKTUBHOCTH, CKOPO-
CTH peaklliy U MpeBpalleHUs PeareHTOB.

2.2. XUMHUYECKHE TPOIIECCHI.

Onpenenenve. Knaccudukanuss XMMHUECKUX IMPOLIECCOB MO Pa3IMYHBIM IpU3HAKAM -
XUMHUYECKUM (BHJl XMMHUYECKON pEaKIuu, TePMOJNHAMUYECKUE XapaKTEPUCTUKH, CXeMa Tpe-
BpailleHui) 1 (pa3oBbIM (YUCIIO U arperaTHOe COCTOsTHUE (a3).

I'oMorenHsIii xumuueckuid mporecc. OnpeneneHne U npuMepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Ipolecca Ha ero nokasaresnu. Crioco0bl MHTEHCU(PUKAIUH.
[TonsiTrie onTUMaNbHBIX TeMrieparyp. OnTuMaabHbIe TEMIIEpPaTyphl il OOpPaTUMBIX M HEoOpa-
TUMBIX 9K30- M SHJOTEPMHUYECKUX PEAKIINH.

I'eteporeHHblli (HEKATAIMTUYECKHUI) XUMHUECKUU mporiecc. OnpeneneHue u MpuMepHI.
CtpykTypa mpoliecca U ero coctapistomue (craguu). Habmrogaemass CKOpOCTh XMMUYECKOTO
npesparenns. O0mactu (pexuMbl) MPOTEKaHUS MpoIlecca, JUMUTHPYIOIAs CTaIus.

I'eTeporenHslii XuMHUUYECKHi Tporecc "ra3 (KUIKOCTh) - TBepaoe". OOOCHOBaHME, IO-
CTPOCHHE U aHAJIM3 MAaTEMAaTUYECKOW MOJENH Uil peakiui ropeHust (Mojaenp "CKUMaromasics
chepa") u TonoxuMmuueckoi (Mozaenpb "¢ HeB3ammoercTByomuM sapom"). Habmrogaemas cko-
pPOCTh TIPEBpAIICHUS, BPEMsl MPEBPAICHUS U IMyTH UHTCHCU(DUKAINY TSI Pa3IMYHbIX o0nacTei
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MIPOTEKaHUs IIpoLiecca.

I'eteporennsiii xuMuyeckuil nmporecc "raz (KUAKOCTH) - KUJIKOCTh". OOOCHOBaHME, T10-
CTpOCHHE U aHaIM3 MaTeMaTtuyeckoil moaenu. Habmonaemasi ckopocThb MpeBpatieHust 1 00J1acTi
npoTekanus npouecca. [yt nHTeHCHpUKanuy sl pa3IMyHbIX PEKUMOB IIpoIiecca.

Karanmurnueckuit nmpouecc. OmnpeneneHue, kiaccudukanus, mpuMepsl. | eTeporeHHbIi
KaTaJin3 Ha TBEpJOM Kataiu3aTope. O00CHOBaHUE, TOCTPOCHHE U aHAIN3 MAaTEMaTHUECKOW MO-
JIeJIA Ha KaTaIUTUYECKON MOBEPXHOCTU U B MMOPUCTOM 3epHe KaranuzaTopa. Habmonaemas cko-
pOCTh IpEBpAIllCHUs U 00JacTU MpoTeKaHus npouecca. CTENeHb UCIIOIb30BAHUSI BHYTPEHHEN
noBepxHocTu. [lyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OnpeneneHne U Ha3HAYEHHE XMMHUUYECKOrO0 peakTopa. PeakTopsl B XUMHUYECKUX U HEXU-
MHUYECKUX OTPACIIAX MPOMBIIUIEHHOCTH. O030p TUIIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIC
3JIEeMEHTHI (peakIMOHHAs 30Ha, YCTPOMCTBA BBO/A M BBIBOJIA, CMEIICHHUSI, pa3/IeJICHHs U pacmpe-
JIEJIEHUS TIOTOKOB, TEIJIOOOMEHHbIE 3JIEMEHTBI), OCHOBHBIE MPOLIECCHI U SIBIICHUS B HUX.

CucremaTu3zaius MpoIecCOB B XMMHUYECKOM PEAKTOpe MO MaciiTady HX MpOTeKaHUS:
XUMHUYECKasl peaklus, XUMUYECKUN TPOLECC B JIEMEHTAPHOM 00BbEME, IPOLECCH B PEAKIIMOH-
HOM 3JIEMEHTE U B PEAKTOPE B IIEJIOM, - UX B3aUMOCBSA3b U HMEpapXuUyecKas CTPYKTypa MaTeMa-
TUYECKOW MOJIeNu Ipouecca B peakrope. [Ipumepbl nporieccoB B pa3iMuHbIX BUJIAX XUMHUYECKUX
pEaKkToOpoB.

Knaccudukanus mporeccoB B peakTopax Mo pa3inyHbIM MPHU3HAKAM - BHJI XUMHYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHToB (CXeMa JIBXKEHUSI PETeHTOB Yepe3 PeaKkTop, CTPYK-
Typa IOTOKOB B PEAKIIMOHHOMN 30HE), OpraHU3al|sl TEIIOBBIX IIOTOKOB (TEIJIOBOM PEXKUM, CXeMa
Ter1000MeHa), CTallMOHAPHOCTD IpoIecca.

O60cHOBaHME U MTOCTPOCHUE MaTEMaTHYECKOW MOJIENU IIpoLiecca B peakTOpax pasiInuyHo-
ro TUNA KaK CHUCTEMbI YpaBHEHHI MaTE€pHaTbHOTO U TEIJIOBOTO 0alaHCOB Ha OCHOBE JAHHBIX O
CTPYKTyp€ MOTOKa, XUMUYECKUX MPEBPAIICHUSX, SBJICHUSAX MEpPEeHoca Tella U BEeIIeCTBa M UX
B3anMojeiicTBun. CucreMaTusanus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJENEel MpOoIecCCOB B
peakTopax.

N3otepMuueckne mponecchl B XMMHUYECKOM peakTope. BiusHHe CTpyKTypbl MOTOKa
(ueanbHOE CMEIIEHNE U BBITECHEHHE), CTAllMOHAPHOCTHU Ipoliecca (MPOTOYHBIM U NEepUOoaAnYe-
CKHIi), TapaMeTpOB U YCJIOBUI MPOTEKaHUs Mpoiiecca (TeMreparypa, KOHIIEHTpaIlus, JaBJleHue,
00BeM PEaKIIMOHHOM 30HBI, BpeMs), BUJa XUMUYECKOW peakuuu (mpocTas U clIoxKHasi, oOpaTu-
Masi 1 HeoOpaTHMas) U ee mapaMeTpoB Ha MPOo(UIN KOHIEHTpAIlMi U MOKa3aTelH Mmpoliecca B
peakTope (CTeneHb NPEeBpaIIeHUs, BBIXO/ IPOJAYKTA, CEIEKTUBHOCTD Mporiecca). OCHOBBI pacue-
Ta npouecca B peakrope. Conocraienue 3(p(HEeKTHBHOCTH MPOLIECCOB B peakTopax, ONMUChIBae-
MBIX MOJIEJISIMU UACAIbHOTO CMEIIEHUS U BHITECHEHUS.

Heunzorepmuueckue mpoueccsl B XUMHYECKUX peakTopax. Opranuzaius TeIIoBbIX MOTO-
KOB M PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temmnepaTypbl, KOHIEHTpAIU U CTe-
MIEHU MPEBPAIIEHHs] B PEaKTOPE B PEXKUMAX UICAIbHOTO CMEIICHUS U BBITECHEHUS, aquadbaruye-
CKOM U ¢ TeruiooOMeHoM. CBs3b TeMmepaTyphl M CTEIECHU IMPEBpAIleHUs B aauabaTHUYecKoM
npouecce. ConocraBieHHe ¢ U30TEPMUUYECKUM PEXKUMOM. YHCIO M yCTOHYMBOCTH CTallMOHAP-
HBIX PEKUMOB B PEAKTOPAX UACAITBHOTO CMEILICHHUS.

2.4. [IpoMBINUIEHHBIE XUMUYECKHAE PEAKTOPBI.

Ha koHKpeTHbIX mpuMepax MPEeIMETHO PAaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJTUTHUECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHKU U OCOOEHHOCTH PEKUMA, 00JIACTH MCTIOIH30BAHHUS.

Moayab 3. XuMu4eckoe MPOM3BOACTBO, KAK XMMHUKO-TEXHOJOTMYeCKasi cUCTeMa
(XTO).

3.1. CTpyKTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

XuMHYEeCKOe MPOU3BOJICTBO Kak XUMHUKO-TexHojornueckas cucrema (XTC). I[lonsitue
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cucteMbl u XTC. CoctaB XTC: anmeMeHThl, cBsi3H, oacucTeMbl. JnemeHThl X TC, kiaccuduka-
1M M0 BUAY MPOLIECCOB M Ha3HaueHUIo. TexHosjorudeckue cBsi3u aeMeHToB XTC (morokn).
[TocnenoBarenpHast, mapajielibHas, Pa3BETBICHHAs, TOCIIEI0BATEIHbHO-00BOAHAs (Oaiinac), 00-
paTHas (PELMKIT) TEXHOJIOTHYECKHUE CBs3H. VX cXeMbl U Ha3HAYCHHE.

Onucanne XTC. Buasl moaeneit XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJICTM - XMMHYECKass CXeMa M MareMaTudeckas mojenb. ['padudeckue monenu - (GyHKIUO-
HaJIbHAsI, TEXHOJIOTHYECKasl, CTPYKTYpHasi U Apyrue (cnernuaibHble) cxembl. Haznauenue, npu-
MEHEHHE U B3aUMOCBA3b MOJIEIICH.

3.2. Anammuz XTC.

[Tonsitue, 3amaun u pe3ynprathl aHanuza XTC - cocrosinue XTC, maTepuanbHbIil U TEI-
JIOBOM OanaHChl, MOKa3aTeNId XUMUYECKOTO MPOU3BOJICTBA.

CaoiictBa XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEKMMOB AJIEMEHTOB, pa3jInyUe OIl-
TUMAJIbHOCTH AJIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHUE CTAllMOHAP-
HBIX PEKUMOB U JIP.

MatepuanbHbIi U TEIIOBOM OanaHchl. MeTOIMKA COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u terioBbix 6aancoB XTC u ee moacucrem. OCoOEHHOCTH pacuera OalaHCOB B CXeMax C pe-
koM. @opMbI IpeicTaBlIeHUs 0aTaHCOB (TaOIUIIbI, TUArPAMMBI U JIp. ).

MatepuanpHbIid OallaHC IS MACCOOOMEHHBIX M PEAKIMOHHBIX AJIEMEHTOB. M cmob3oBa-
HUE CTEXMOMETPUYECKHX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OaJaHCOBBIX COOTHOIICHHUHU.
CTexuoMeTpru4ecKue COOTHOLICHUS M WX Pa3HOBUIHOCTU. CTENEeHb UCIOIb30BAHMS CHIPbEBBIX
pECypcoB.

OHTaNbIUMHBIN, SHEPreTUUYECKHUM (110 MOJTHON PHEPIUM) U HKCEPreTUUEeCKUil OanaHchl U
KIIJI. Ix conocTraBieHue 1 ncnoiab3oBanue B ananuse XTC.

3.3. Cunres XTC.

ITonsiTe m 3anaum cuHTe3a (mocrpoennss)) XTC. OcHoBHBIC 3Tanbl pa3spadoTKu
XTC. Pojib MaTeMaTHYECKUX U IBPUCTUYECKUX METOI0B.

OcHoBHble kKoHIIenMHU npu cuHTe3e XTC: moJHOe UCTIOIB30BAHUE CHIPHEBBIX U SHEpIe-
TUYECKUX PECypCcOB, MUHUMHU3AIUS OTXOJIOB, ONTUMAJIbHOE HCIOJIb30BaHWE ammaparypbl. Mx
coJlep’kaHue M crocoObl peanu3anuu. KoMOMHUpOBaHHBIE TPOU3BOJCTBA, COBMEIIEHHBIE MPO-
11€CChI, BTOPUYHBIE SHEPTETHUECKUE PECYPCHI, SHEPTOTEXHOJIOTMUECKHE CUCTEMBI, ITepecTpanBa-
embie XTC, 3aMKHYTBIE, MaJTOOTXOAHbIE TTPOMU3BOJICTBA - UX TIOHATHUS, OCOOEHHOCTH U MIPUMEHE-
HUE.

OpHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa PEeKYyNepaTHBHOTO TEMJI000MEHa, CH-
cTeMa pas3/ieJieHus] MHOITOKOMIIOHEHTHOI cMecH, cucTeMa peakTopoB. OCHOBBI IMOCTPOEHUS UX
ONTUMAIBHOU CTPYKTYPbI

Moay.as 4. [IpoMbllvIeHHbIE XUHMHYECKHE MIPONU3BO/CTBA.

XWMHYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3aliis U3Y4eHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOTHUECKUX MporeccoB U XTC, KOHUENIUA MOCTPOEHUs
BbicokOa(phexTrBHON XTC. OCHOBHOM aKkIEHT Jienaercs Ha PU3NKO-XMMHYECKHE OCHOBBI KOH-
LEMUHUNA TOCTPOEHUS TEXHOJOTMUECKOW CXEMbI MPOU3BOJICTBA U €ro nojacucrtem. [IponsBoactso
cepHoM kucaoThl. [Ipom3BoacTBo ammuaka. [Ipou3BOACTBO a30THOM KHUCIOTHL. [Ipon3BoacTBO
CTUpOIIA.

Monayasb 5. CoBpeMeHHbIe TEHACHIMHA B PA3BUTHN XUMHY€CKOM TEXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMHUUYECKOW TPOMBIIIUIEHHOCT B MUPE U TEHJICHIIMH €€ Pa3BUTHUSL.
[TepcnekTMBHBIE HICTOYHUKH CBIPBS U dHeprun. Kimactepuzarus XUMUYIECKON TPOMBITTUICHHOCTH.
CoBMerieHHble Mporiecchl. [ nOkue u mepecTpanBaeMble TEXHOJIOTHYECKHE cXxeMbl. HoBbie XH-
MHUKO-TEXHOJIOTUYECKHUE MPOLIECCHl U CITOCOOBI MOTyueHus: NpoAyKToB. HaHoTexHoI0r .

4 O0beM yueOHOH THCHMIIINHBI
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. B 3aueTHEBIX B akazmewm.
Buabl yueOHo# padoThI
eINHUIIAX qacax
OO01asi TpyA0eMKOCTh JMCUHMILIHHBI 10 Y4eOHOMY ILIAHY 7 252
Konrakthas patdora (KP): 2,22 80
Jlexumu (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
IK3aMeH
Bua koHTpOJIA: 3aUeT / IK3aMeH 1 (36)

. B 3aueTHEBIX B acTponom.
Buabl yueOHoii padoThI
€AMHUIIAX yacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 7 189
Konrakrnasi padora (KP): 2,22 60
Jlexuunu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopaTophsbie 3ansaTus (J1ab) 0,44 12
CamocrosiTesnHas padora (CP): 3,78 102
JK3aMeH
Buja konTpoJIsi: 3a4eT / IK3aMeH 1 27)

AHHOTaNUs padoyeil NPOrpaMmbl AUCHUILIHHbBI
«CucreMbl ynpaBjieHnsl XUMHKO-TeXHOJoru4eckumu npoueccamm» (b1.5.19)

1. eab AucuMIJIMHBI — J1aTh 0a30Bble 3HAHUS 10 TEOPUH CHCTEM YIPABIEHUS XMMMKO-
texHosornueckumu npoueccamu (CY XTII), npuBUTH HABBIKKM U YMEHHE aHAJIN3a CBOMCTB
XTII kak OOBEKTOB YNpaBJIEHHUS M MPAKTHUECKOTO MPUMEHEHMSI TEXHUYECKHX CpECTB
yIpaBJIEHUS.

2. B pe3yabTaTe m3yyeHusi AUCHUIIMHBI 00y4YaIOIIHUIiCs MO MporpaMme 0akajiaBppuara
JMOJIKEH:

Obaaoams cnenyromumu obmenpodeccruonanbubiMu (OIIK) u npodeccroHanbHbIMU
(ITK) xoMmieTeHIIUsIMU:

- BJIZICHMEM OCHOBHBIMHM METOJIaMH, CIIOCOOaMH U CpeACTBAMU IOJyYEHUs, XPAHEHUS,
nepepaboTku HMH(pOpPMAlKK, HaBBIKAMH PabOThl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBJIECHUS
undopmarmeit (OI1K-5);

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJOTMUYECKUH MpOIeCC B COOTBET-
CTBHH C PEMVIAMEHTOM U HCIIOIb30BATh TEXHUYECKUE CPEICTBA NIl U3MEPEHUSI OCHOBHBIX Iapa-
METPOB TEXHOJIOTHYECKOTO MPoIlecca, CBOMCTB ChIpbs 1 mpoaykuuu (I1K-1);

- CIIOCOOHOCTBIO BBISIBIISITh M YCTPAHATh OTKJIOHEHUS! OT PEKUMOB pabOThl TEXHOJIOTHYE-
CKOT'0 000pYIOBaHUsI U TapaMeTpoB TexHoornyeckoro mporecca (ITK-11);

3namo:

- OCHOBHBIE TOHATHUS TEOPUU YIIPABIICHUS;

- CTaTHYECKHE U JUHAMHUYECKHE XapaKTePUCTUKH OObEKTOB yIIPaBJICHHUS;

- ocHOBHbIE BUbI CAY U 3aKOHBI PETyIUPOBaHUS;

- TunoBble CAY B XMMHUYECKON MPOMBIIIJIEHHOCTH;

- METOJbl U CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMYECKUX I1APAMETPOB;

- ycrorunuBocTth CAY;

- OCHOBHBIE MOHATHS O HeMUHEHHBIX CAY, peneiHbIX cUCTEMax, JOTMYECKUX aITrOpUT-
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Max YyIpaBJeHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAaX YIPABJICHHUS;

Ymems:

- OIPENENATh OCHOBHBIE CTATUYECKHUE M JIMHAMUYECKHE XapaKTepUCTHUKU OOBEKTOB
yIpaBJICHUS;

- BBIOMPATH PALIMOHAIBHYIO CUCTEMY PEryJIMpPOBaHUS TEXHOJIOTHYECKOTO Mpoliecca;

- OlleHUBaTh ycTounBocTh CAY;

- BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOpoB 11 tuarHoctuku XTI,

Braoemy:

- METOJAMHU T€OPHHM aBTOMATUYECKOTO PETYIMPOBAHMS, OPraHU3ALMM U pacyéTa CUCTEM
ONTUMAJIBHOTO YIPABJICHUS MPOLECCAMU XMMMUYECKON TEXHOJOTMM MaTepHajioB U IpUOOpOB
3JIEKTPOHHOW TEXHUKHU U HAHOAJIEKTPOHUKH.

3. Kparkoe cogepxanue 1 CHUMIIMHBI

Moayab 1. OcHOBHBIE MOHATHSI YIPABJICHUSI XMMHKO-TEXHOJOTHYECKHUMH MPOLeC-
caMH.

3HaueHHE aBTOMATUYECKOIO YIPABICHUS JJI1 PA3BUTHUSI XUMUYECKOM IPOMBIIIJIEHHOCTH.
OcoOeHHOCTH YIIpaBJIEHUS XUMUYECKUM TMPEANPUATHEM U XUMUKO-TEXHOJIOTMUECKUM MpOIieC-
coM. TexHUKO-IKOHOMUYECKUIl 3(PPeKT BHEAPEHHUS] aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABICHUSI.
Ponb cucrem ynpaiieHust B odecrieueHun 0€30MacHOCTH XMMUYECKOT0 IIPOU3BOJICTBA U OXPaHbl
OoKpykarlen cpeasl. OCHOBHbIE TEpMUHBI U onpeneneHus. Mepapxus ynpasieHus. OCHOBHbIE
npuHUMIBL yrpaieHus. Knaccuduxanus cucrem ymnpasineHus DyHKUMOHaNbHas CTPYKTypa
CAY. IlokazaTenu kauyecTBa yIpaBJICHUS.

MopayJib 2. OcHOBBI TeOpHH ABTOMATHY€CKOI'0 YIIPABJICHHUS.

Maremarunueckue mogenu CAY. Jlunamuueckue xapakrepuctuku CAY. Ucnons3oBanue
orepanuoHHoro ucuncienus Juist ananuza CAY. Tunossle tuHaMuueckue 3BeHbs. BpeMeHHble
U YaCTOTHBIE XapaKTePUCTHKU. DKBUBAJIIEHTHbIE TPE0OPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTb JUHEHHBIX CAY ¢ oOpaTHOH cBs3bto. Kitaccugukanyst 1 OCHOBHbIE CBOMCTBA OOBEKTOB
ynpaBiieHusl. MeTobl onpe/esieH st CBOMCTB 00BeKTOB yrpaBieHus. OCHOBHBIE 3aKOHBI pery-
JIUpoBaHus. Perynsaropbl Ha OCHOBE HCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. L{udpossie u podact-
HbIE CHCTEMBI yIpaBiieHHs. BbiOop 3aKoHa peryaupoBaHus U ONpeeseHHe ONTUMANIbHBIX Mapa-
METPOB HACTPOMKHU MPOMBILUIEHHBIX PETYISTOPOB.

Mopnyas 3. U3mMepeHne TEXHOJOTHYECKUX NMAPaMeTPOB XMMHMKO-TEXHOJIOTHYECKOIo
npoiecca.

I'ocynapcTBeHHas cucteMa MPOMBIIUIEHHBIX MPUOOPOB M cpeAcTB aBTomaru3anuu. Oc-
HOBHbBIE€ TEPMHHBI U ONpeeeHUsI MeTpoIoruu. Meroasl uamepenuil. CpecTBa H3MEpUTENIbHOM
TEeXHUKH, MX CTaTUYEeCKHEe U AMHaMuueckue cBoicTra. [lorpemHocti usmepenuii. CriocoOsl me-
penaun uHGOpMaIMK Ha paccTostHue. Oprauu3anus JucTaHuoHHON nuarHoctuku XTII. M3me-
pEHHE OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpoB: JABJICHHs, TEMIIEPATyphl, pacxoia U KoJude-
CTBa, YPOBHSI KUJAKOCTH M CBHIIyYUX MaTEpUAIOB, COCTaBa U (PU3UKO-XMMUYECKUX CBONCTB Be-
LIECTB.

Mopnyab 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKUX CHCTEM YNPaBJCHUS XUMH-
KO-TeXHOJIOTMYECKUMH MPOLeCCAMHU.

Oco6ennoctu ynpasnenus X TII. PerynmupoBaHre OCHOBHBIX TEXHOJIIOTHYECKUX Mapa-
METpOB: pacxojia, AaBjieHus, Temneparypsl, ypoBHs, pH. Texuuueckue cpencrtsa CAY. OcHoB-
HbIE PA3HOBUIHOCTH YIPABIAIOIIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKHU U PACUET UCIIOIHU-
TEJIbHBIX MEXAHU3MOB M PETYIHUPYIOMUX opraHoB. OgopmiieHre TpOeKTHOrO 33JaHHsI Ha aBTO-
MaTH3alHI0 TEXHOJIOTHYECKOTo Mpoliecca. BeiOop Touek u3MepeHus, KOHTPOJIs, YIPaBIsieMbIX
MapaMeTpoB U YNPaBISIOUIMX BO3AeHCTBUI. CTaHIapTHI U YCIOBHBIE 0003HAYEHUS ISl TEXHO-
noruvecknx cxem. OcHoBHble cBeienust 00 ACY TII B xumuueckoit mpombiniuieHHOCTH. [Tprme-
pe1 ACY TII B xuMu4eckoi npoMbIIuIeHHOCTH. OCHOBHBIE BBIBOBI O Kypcy. COBpEMEHHbIE
TeHaeHuuHy B pazsutuu CY XTII.
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4, O0bEM yueOHOM TUCUUTIMHBI

B 3aueTHBIX enu-

B akanem. yacax

Bupl yue6HOM paboTh B

OO0mas TPy10eMKOCTh JHCIIUILTHHbI 5 180
10 y4eOHOMY ILIAHY

KonrtaktHas padora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0 0
Jlaboparopusie 3anstus (JI3) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMoCTOsITEIbHOE N3YUEHUE PA3/IETI0B IUCIUILINHBI 2,67 96

JK3aMeH

Bua uTOoroBoro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)

Bunel yue6HoI paboTh

B 3ayeTHBIX enu-

B actponom. va-

HUIIAX cax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 1,33 36
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartust (JI3) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUINHBI 2,67 72

JK3aMeH

Bua uTOroBoro KOHTpOJIA: 3a4eT / IK3aMeH 1 27)

4.4.2. IlucuMyimHbl BApMATHBHOM YacTH (00513aTeJIbHbIE TN CHUIITIHHBI)

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIITHHBI

«OCHOBBI 5)KOHOMHMKH U ynpasJjenus npoussoacrsom» (b1.B.0O/1.1)
1 Heap qAUCHMIVIMHBI - TTIOJIyY€HUE CUCTEMBI 3HAHUN 00 SKOHOMUYECKHUX 3aKOHOMEpPHO-
CTAX (QYHKIMOHMPOBAHUS TPOMBIIIJIEHHOIO IPOU3BO/ICTBA B CUCTEME HAI[MOHAJIBLHOW IKOHOMH-
Kd, (GOpMHpPOBaHHE SKOHOMHYECKOTO MBILIUIEHUS M MCIOJIb30BaHUE IOJIyYEHHBIX 3HAHMHA B

IIPaKTHUYECKON JEATEIbHOCTH.

2 B pe3yabTaTe H3y4eHHs] JUCHHUILUIMHBI 00y4al0IIHiics 0 MporpaMme

0akajiaBpuaTa J0JIKeH:
Obaadoams CIeayOIUMU KOMIETCHIIUSMHU:
ObwexynbmypHuLMu:

- CIIOCOOHOCTh HCIIOJB30BaTh 3HAHUS OCHOB JKOHOMHMKH B Pa3JIMIHBIX C(I)ean

xusHenestensHoctu (OK-3).
IIpogheccuonanvrvimu:

- CIIOCOOHOCTH AHAJIM3UPOBATE TCXHUYCCKYIO NOKYMCHTAIUIO, HOI[6I/IpaTB 060py-

JIOBaHHE, TOTOBUTH 3asBKU Ha MpUoOpeTeHue u peMoHT obopynosanus (I1K-9).

3name:

— OCHOBBI 9dKOHOMUKH B PA3JIMIHBIX C(I)ean KHU3HCACATCIBbHOCTH,
— MCTOABI pa3pa60TKH OIICPATUBHBIX U MMPOU3BOACTBCHHBIX IIJIAHOB;

— METOJBI B CITIOCOOBI OTIATHI TPYAQ;
Ymems:
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— COCTaBJIATH OTUYETHI MO BBHIMOJHEHUIO TEXHUYECKUX 3aaHUN;

— TOTOBUTH UCXOJHBIC TaHHBIE JJIsl BHIOOpA U 0OOCHOBAHUS HAyYHO-TEXHUYECKHUX U Op-
TaHU3AUOHHBIX PEIICHUI Ha OCHOBE YKOHOMHUYECKOTO aHAN3a;

— pa3pabarhiBaTh ONEPATUBHBIC IJIAHBI PaOOT MEPBUYHBIX MPOU3BOJCTBEHHBIX MOJpa3-
JICTICHUM;

Braoemy:

— METOJaMU M MHCTPYMEHTaMM IIPOBEJIEHUS SKOHOMHMYECKOIO aHajiu3a 3aTpaTr U pe-
3yJbTAaTOB AESATEIbHOCTH IPOU3BOJCTBEHHBIX I1OPA3/ICICHUIT;

— UHCTPYMEHTAMH IUIAHUPOBAHUS U BBITOJHEHUS MEPOIPUSITHIA 110 TPOU3BOJCTBY IPO-
AYKLHH;

3 Kpartkoe coaep:xkaHue TUCHMILUIAHBI

Mopnyas 1. BBenenne. OCHOBBI PbIHOYHOI IKOHOMUKH

DKOHOMHYECKHE MOTPEeOHOCTH, Onara u pecypchl. OOIIEeCTBEHHOE MTPOU3BOJICTBO U KO-
HOMMYECKHE OTHOLIEHUs. [Ipon3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA U SKOHOMHYECKUN BBI-
6op. KpuBas npoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBalouledl mpeneabHOU
noJje3HocTuM. TpanunuoHHas sKoHOMHYecKas cucreMa. CoOCTBEHHOCTh: ()OPMBI M IYTH HX
npeoOpazoBanus. PeIHOUHBIN MeXaHU3M cripoca U npeiokenus. CoBeplieHHass U HECOBEPIIICH-
Hasi KOHKypeHIuU. CyIIHOCTb U YCIOBHS BO3HUKHOBEHHS pbhIHKA. Buabl pHIHKOB M HX
cTpykrypa. @ynkuuu peiaka. ToBap u ero cBoiictBa. Crpoc u mpenioxeHue Ha poiHke. [lons-
THE «3JIaCTUYHOCTh». (CoBeplleHHass U HECOBEPIICHHas KOHKYypeHUUH. MOHOMOIMs.
Onurononus. [TonsTre HAIMOHAIBHON SKOHOMUKH, OCHOBHBIE MAaKPOAIKOHOMUYECKHUE MOKA3aTe-
mu. [Torpebnenus u coepexxenusi. [IpousBoacTBo, oOMeH u pacnpenenenue. [lotpedbnenne, coe-
peKeHHe, MHBECTHIIMM TOBapoB W ycnyr. duHaHcoBas cuctemMa W (PUHAHCOBas MOJIMTUKA
obmectBa. Hanoru u HanoroBas cucrema.

MopayJib 2. JkoHOMHYeCKHE OCHOBBI YIIPABJICHHS IPOU3BOACTBOM

[Ipennpusitue Kak CyObEKT PHIHOYHOTO XO3sicTBa. DKOHOMHYECKHE 3aKOHBI U OCOOEH-
HOCTU UX TPOSIBICHMS HA NMpEeANnpusTUU. Poib cnenuamucta XMMHUYECKOW MPOMBIIIEHHOCTH.
[Tpeanpusitie B cucreMe ppIHOYHON 3KOHOMUKHU. [Ipennpustue — kak cyObeKT U 0OBEKT Hpe-
MPUHUMATEIBCKON NESITeIbHOCTH. 3aKOHOJaTeNIbHasi 0a3a MpeanpuHUMATEICKONU JCSITeIbHO-
ctiu. HopmMaTuBHO-IIPAaBOBBIE aKThl, PETJIAMEHTHPYIOIINE EATENBHOCTh npeanpusaTus. Opranu-
3allMOHHO-TIPaBOBbIE (POPMBI MPENNTPUHUMATEIBCKON NEATENIbHOCTH U KPUTEPUU HX BbIOOpA.
@opMbl COOCTBEHHOCTH. BHemHssI M BHYTpPEHHsSI cpeAa MNpeanpusatus. MaTepualibHo-
TexHHueckas 0a3a mpousBojacTBa. ChlpbeBas U TOIUIMBHO-PHEpreTHUecKas 0a3a XUMHUYECKHX
npou3BoACTB. IIpon3BoacTBeHHas mporpaMma U NPOU3BOJACTBEHHAS MOIIHOCTb MPEAPUSATHS.
KauecTBO M KOHKYpEHTOCITOCOOHOCTh MPOAYKIIUU. DKOHOMHYECKOE OOOCHOBAHME BHIOOpA ChI-
pbst ¥ ToruMBa. PecypcocOepexenne. AnbTepHaTUBHbIE UCTOYHHUK CBHIPhS M dHEpruu. Matepu-
AIbHO-TEXHUYECKUE pecypchl mpennpusaTus. OCHOBHbBIE MPOU3BOJCTBEHHbIE (OHIIBI XUMHUYE-
CKUX TPEANpPHUITUI: MOHATHE, KIacCUPUKAIMA U CTpyKTypa. [loHsATHE U CTPYKTypa, U OIeHKa
OCHOBHBIX cpencTB. [lokazarenn UCHOIb30BaHUS OCHOBHBIX NMPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
U aMOpTHU3aLUs, ¥ OLEHKa Y3PPEKTUBHOCTH UCIIOIb30BaHUs OCHOBHBIX MPOU3BOJCTBEHHBIX (HOH-
noB. Bocripons3BoacTBO OCHOBHBIX cpencTB. OOOpPOTHBIE CPeACTBA MPEAIPUSITHS: TTOHATHE, CO-
CTaB U CTpyKTypa. McTouHnKN popMHpOBaHUs 000POTHBIX cpeacTB. ObopaunBaeMocTh 000pOT-
HBIX CpeJCTB. MaTepHalibHbIE 3an1achl Ha peanpusTuu. TpynoBble pecypcsl npeanpustus. [lep-
COHAJI IPEANPUATHS U ero CTPYKTYpa. DP(PEeKTUBHOCTh UCIIOIB30BaHMS NEpcoHana U pabodero
BpemeHH. [IpousBoauTeNnbHOCTh TpyAa W omiata Tpynaa. OpraHuzanus 3apaOOTHOM miiaThl Ha
npeanpusaTiy. [Ipon3BoIUTENBHOCTD TPyia: MOHATHE, I0KA3aTEIN U METOABI U3MepeHus. Muau-
BUJyaJbHas U OOIIECTBEHHAs NMPOU3BOAUTEIBHOCTh TpyAd. Pe3epBbl U (haKTOPbI MOBBILICHUS
IIPOU3BOIUTENBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OIJIAThl TPYAa HA IPEAIPUSITHH.

Monayab 3. TeXHUKO-IKOHOMHYECKHA aHAJIN3 HHIKEHEPHBIX pPelleHnit

Jloxonpl M pacxoipl HAa MPOU3BOJACTBO, M PEATM3ALUI0 NMPOAYKIMM Hpeanpuarus. W3-
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JIEP>)KKH MPOU3BOJICTBA MPOAYKIMH (CEOECTOMMOCTS), TPUOBLIL, PEHTA0EIBHOCTh U IICHOOOPa30-
BaHue. [loHsATHE 3aTpaThl HA MPOM3BOICTBO U PEATH3AIMIO TPOAYKIMH (ce0eCTOMMOCTh). Buibl
U 3HaueHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U pealU3alMio Ipo-
OyKuuu. TeXHUKO-3KOHOMHYECKUI aHaIn3 MH)KEHEpHBIX pemeHuid. OcoOeHHOCTH pacueTa 3a-
TpaT Ha MPOU3BOJCTBO U PEATU3ALHUIO MPOIYKIIMH B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIC
IYTH CHIDKEHHS 3aTpaT Ha MPOU3BOJCTBO npoaykuuu. Jloxoas! npeanpustus. [lonstue npudsl-
JU U A0X0Ja MPeAnpusTHs, METObl UX pacueTa. PeHTabenbHOCTh, €€ BUJIBI U METO/ABI pacyuera.
[Tytu noBbImeHUsI PUOBLTH M PEHTA0ENIFHOCTH Ha Npennpuatusx. LlenooOpa3oBanue u 1eHo-
Bas nosuutuka. lleHa Ha mpoAyKIMIO M IPUHLKUIIEL IeHooOpa3oBanus. Buasl nien. CTpykrypa 1e-
HbI, cucTemMa leH. B3aumocss3u neH u usnepxkek. LlenoBas monutuka. PaspaboTka 1eHOBOM
ctparerud. OUHAHCOBO-KPEIUTHBIC OTHOLICHUS MPEANPUATHI U cHCTEeMa HajIoroo0JI0KEHHS.
[TonsiTHe, cocTaB U CTpyKTypa GpuHaHCOB npeanpustus. [Ipunnuns Haoroobnoxenus. Hamoru
U TJIATEXXH, YCTAHOBIIEHHBIE 3aKOHOIATEIbCTBOM: BUIbI, CTABKH, OOBEKTHI HAaJIOr000I0KEHUS 1
CPOKH YIUIaThl HaJlora B OIOJDKET.
4 O0beM yueOHOH TUCHHMILINHBI

B 3auer-
o B akagem. yua-
Bunasr yue6HOM paboThI HBIX €10U- cax
HHIAX

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexmu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 108

Bupel camocTosTenbHON paboThI
Buja KoHTpoOJIs: IK3aMeH 1 36
B 3auer-
Bunsr yue6HOI paboTh HBIX equ- B actponowm.

— gacax

O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas patora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 3 81

Bunbl camocTosaTenpHOM paboThl

Buja koHTpoJIsSi: JK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«IIpaBoBeeHUE B TEXHOJIOTHH MATEPHAJIOB U MPUOOPOB 3JIEKTPOHHON TeXHUKHU M HAHO-
jekTpoHuxkn» (b1.B.O/1.2)

1. Hean 1uCUMNIMHBI:

—  OBJAJICHHE OCHOBAMH MPABOBHIX 3HAHUIA;

—  ¢opMuUpOBaHUE TPABOBOM KYIbTYpPbl AKTHBHOTO, 3aKOHOTIOCTYIITHOTO TpaKIaHUHA.

2. B pe3yabTaTe M3y4eHUus1 AMCHUILINHBI 0aKaJIaBP J10JIKEH:

Obnadams CIeTyIONTUMA KOMITETCHITHSMU:

—  CHOCOOHOCTBIO MCIIONB30BaTh OCHOBHI MTPABOBBIX 3HAHUN B Pa3NUYHbBIX cepax Jes-
tenbHOCTH (OK-4);

- TOTOBHOCTBIO MCIIOJI30BaTh HOPMATHUBHBIE IOKYMEHTHI MO0 Ka4€CTBY, CTaHIAPTHU-
3 U CePTUUKAIMH MMPOAYKTOB U U3JIETUH, JIEMEHTHI SKOHOMUYECKOTO aHaJIN3a B MPAKTH-
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yeckoit gesrensHoct (IK-3);

3uamo:

—  OCHOBBI POCCHUHMCKOM ITPAaBOBOW CHCTEMBI U POCCUMCKOTO 3aKOHOATENbCTBA, OCHOBBI
OpraHu3aiui 1 (pyHKIUOHUPOBAHMS Cyl€OHBIX U MHBIX MPAaBONPUMEHUTENBHBIX U NIPaBOOXpa-
HUTEJIbHBIX OPraHoOB;

— IIpaBOBbIE€ U HPABCTBEHHO-3THUYECKUE HOPMBI B cepe MpodhecCHOHAIBHON AeATeNb-
HOCTH;

— TIPaBOBbIE HOPMBI, PETYIHPYIOIINE OTHOIICHHE YEIOBEKa K YEIOBEKY, OOILECTBY,
OKpYXKaroIlEH CpeJe;

— IpaBa U 00513aHHOCTH IpaXk/JaHUHa;

—  OCHOBBI TPYJOBOI'0 3aKOHOAATEIIbCTBA;

—  OCHOBaMH XO35IICTBEHHOI'O IIpaBa.

—  TIPaBOBBIE ACHEKTHI MPO(PECCHOHATBHON eI TEIHHOCTH.

Ymemn:

—  HCIOJb30BaTh 3TUYECKUE U IPABOBBIE HOPMBI, PETYJIUPYIOIIHAE OTHOLICHUE YEJIOBEKA
K YeJIOBEKY, OOILECTBY, OKpY»Karollel cpesie, UCIO0Ib30BaTh MIPaBa U CBOOO/IbI YEIOBEKA U I'PaX-
JTaHUHA MPH pa3pabO0TKe COLMAIBHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABJIATh HOPMATUBHBIEC U ITPABOBbIE JOKYMEHTBI, OTHOCSAILIUECS K
npodeCCHOHATIBHON JESITeNbHOCTH, NPEANPUHIUMATh HE0O0XOAUMbIE MEpbl K BOCCTAHOBIIEHUIO
HapYyIIECHHBIX 1PaB;

— peanu3oBBIBaThH IpaBa M CBOOOJBI UEIOBEKa M IpaKJAaHWHA B pa3iMuHbIX chepax
KU3HEJECATECIIBHOCTH;

—  /1aBaTh HPaBCTBEHHYIO OLIEHKY KOPPYIIIMOHHBIM MPOSIBICHUSM.

Braoemw:

— TOJYy4YEHHBIMU IPABOBBIMU 3HAHUSAMHU B MPO(ECCHOHATBLHOW M MHBIX cdepax nes-
TEIbHOCTH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

[Tonsatre n npusHaku rocynapcrsa. @opmel rocynapersa. @yHkuuu rocygapersa. 1lons-
TUE U NpU3HAKu npaBa. OCHOBHBIE NIPABOBBIE CUCTEMBI COBPEMEHHOCTH. lloHATHE M BUABI UC-
TOYHUKOB NpaBa. OmpeneneHne 3aK0Ha U MOJ3aKOHHBIX aKTOB. [leificTBe HOPMATUBHBIX MIPaBoO-
BBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [IoHATHEe MpaBOBBIX HOPM, UX CTpykTypa. Cu-
creMa mpaBa. YacTHoe U myOMuHOE TIpaBo. MartepuanbHOe U TpolieccyaibHoe mpaBo. [IpaBo-
OTHOILIEHHE: 00BEKT, CYOBEKT U coiep)KaHue MpaBooTHOIEHUH. FOpuanueckue GpaxTol.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit ®@enepannu. deaepatuBHOE yCTPOMCTBO
P®. Cucrema rocyqapcTBEHHBIX OPraHOB M PUHLIMI pazzenenus Biactei B PD. [lonsatue rpaxkaan-
ctBa. [Ipu3Hanue, coOmtofieHNe, 3allMTa PaBHBIX MPaB KEHIIUH U MY)KYUH KaK OCHOBHas 00s-
3aHHOCTb TOCYJapCTBa.

[TonsiTre 1 nmpeaMeT aAMUHHUCTpAaTHUBHOTO MpaBa. O6mias xapakrepuctuka Konekca PO 06
aJMMHHMCTPATUBHBIX INPAaBOHAPYIIECHUSAX. AJIMUHUCTPATUBHBIE IPABOHAPYIIEHUS: IOHATHE U
MpU3HAKU. AJMUHUCTPATHUBHAS OTBETCTBEHHOCTh: MOHATHE U MPUHIMILI. [loHATHE, TpU3HAKU U
BU/Ibl IMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTHe U MpeAMET YroJOBHOTO IMpaBa. YTOJOBHAsl OTBETCTBEHHOCTD: MOHSATHE, OCHOBA-
HUE BO3HUKHOBeHUs. [IoHsTHE NpecTyluleHHs:. NpU3HaKkH, cTpykTypa. CocTaB IMpPECTYIUICHUS.
Coyuactue B npectymiieHud. O0CcTosATeNbCTBA, UCKIIOYAIOIINE TPECTYNHOCTh aesiHus. [londarue,
LIEJIM U BUJbl HAKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTH 3a COBEPILEHUE MPECTYIJICHUH. Y CI0B-
HOE€ OCYXKJ€HHE, OCBOOOXIEHNE OT yrojloBHOU oTBeTcTBeHHOCTU. IIpeamer u 00bEKT KpUMHUHA-
JUCTUKUA. MeToabl M 33aJjaudl KpUMUHATUCTUKU. [IOHATHE KPUMHUHAIUCTHYECKOW HIEHTH(HKa-
. OOBEKTHI U BUJbI KpUMUHATIMCTUYECKON HaeHTH(pUKannu. KpuMuHamucTuyeckast TEXHUKA.
Kpumunanuctnyeckas TAKTHKA.
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DKOJIOTHYECKOe IpaBO: NOHATHE, NMPEIMET METOA M MCTOYHMKH HKOJIOTMYECKOro IIpaBa
P®. Ilonsatue, BUABI U CTPYKTYpa DKOJOTMUECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a MX
COBEpLICHHUE.

[Tonarue undopmarmu. OTBETCTBEHHOCTh 3a HApYyIIEHHE 3aKOHONATENLCTBA O 3aIUTE
uHpopmauuu. I'ocynapcTBeHHas TaliHa: IOHATHE, 3alUTa, IPABOBOE PETYIMPOBaHUE rocyaap-
CTBEHHOM, Ci1y>)keOHOH 1 nHOM nHpopmanmu. KondunenuuansHas uHGOpMALUs: TOHATHE, BUIBI
Y 3al1MTa. 3aI0UTa IEPCOHATIbHBIX JaHHBIX I'PaXKIaHUHA.

[lonsTre, npeaMeT U METOA T'pakaHCKOro Ipasa. [loHATHE rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero cnenuduka. CTpykTypa TIpakJaHcKoro mnpasooTHoweHus. IIpaBopeecriocoOHOCT
CyOBEKTOB TpakJAaHCKOT'O IMPAaBOOTHOIIEHHs. ['paxknaHe Kak CyOBEKTHl I'PaXJaHCKOTO IpaBa.
dusnueckue U IOpUANYECKHE JIMLA: OHATHE, IPU3HAKY, Kiaccupukanus. KOpuanueckue dax-
Thl. [IpaBo cobctBenHOCTH. [ToHATHE aBTOpCKOTO TpaBa. [lonsTue narentHoro mpasa. [lonsTue
uHTeuIeKTyanbHol cooctBeHHocTH (MC) n uckmouuntensHoro npasa. Knaccupukanus UC. Cu-
CTeMa MPaBOBOW OXPaHbl MHTEIUIEKTYaTbHON COOCTBEHHOCTH, aBTOPCKHUX M MATEHTHBIX MPAaB.

[TonATHe XO34HCTBEHHOro (MpeANpPUHUMATENLCKOro) mnpasa. [IpenmMer X03gHCTBEHHOTO
(mpeAnpuHUMATENIBCKOI0) IIPaBa, MPU3HAKU, METO/IbI MPAaBOBOro perynupoBaHus. llonarue xo-
3SIICTBEHHOH U NIPEANIPUHUMATENBCKON JAESITEIbHOCTH.

[IpaBoBOe peryiupoBaHHE CEMEHWHBIX OTHOLIEHMH. 3aKIIOYEHHE U IpeKpalleHue Opaka.
[TpaBa u 00s13aHHOCTH poauTenel u aetell. AmuMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBLIIMXCS
0e3 IoneyeHus! poAUTENEH.

[Ipenmer u MeTon TpynoBOro npasa. TpyaoBO# JOrOBOp: NOHITHE, CTOPOHBI, COACPKAHUE.
Pabouee Bpems. Bpems otapixa. TpynoBbie ciopsl. JJucuumivaa Tpyna.

ITonsatue u ucroku xoppynuuu. HopmatusHoe onpenenenue xkoppynuuu. [Ipuunssr pac-
npocTpaHeHus Koppymnuuu. Haka3zyemble u HeHakazyemble GpopMbl kKoppynuuu. CkpeiThie (J1a-
TeHTHble) (opmbl Koppynuuu. Dopmbl Koppynuuu-npectymieHus. Oopmbl  KOppynuuu-
npoctynka. ®opmsl nonutryeckoit koppynuuu. HopmatuBHbIe TpaBOBbIE aKTHI B cepe MPOTH-
BozeiicTBUA Koppynuuu. Penepanbubiii 3ak0oH OT 25.12.2008 Ne 273-D3 «O npoTuBoAeiicTBUA

KOPPYIILIHH.
4. O0beM y4eOHOH JUCHHILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€IMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexru (J1) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer
Bunel yue6HOM paboThI B 3auerHbIX B actpon.
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyAUTOpPHBbIE 3aHATHSL: 0,9 24,3
Jlexmmm (J1) 0,45 12,15
[TpakTnueckue 3anstus (I113) 0,45 12,15
CamocrositesabHas padora (CP): 2,1 56,7
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Teopus BeposITHOCTEI U MATEMATHYECKAS CTATUCTUKA B XUMHUYECKOW TEXHOJIOTUM MaTe-

61




pUAaJIoB M PUOOPOB IEKTPOHHON TeXHUKHU U HaHOIekTpoHukn» (b1.B.0/1.3)

1. leabio AMCUUILIMHBI SBISIETCS (OPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSTHIH,
MCIIOJIb3YEMBIX JJIS TOCTPOCHUS BAXKHEHIINX MAaTEMaTHYECKUX MOJIENIEH, U YMEHHUS UCIIOJIb-
30BaTh MAaTEMaTUYECKUE METOABI JUIsl ONIUCAHMS PA3JIMYHBIX IIPOLIECCOB.

2. TpeOoBaHusl K pe3yJbTaTaM OCBOEHMS U CHUTIIHHBI
N3zyuenne kypca TBuMC npu nmoaroroBke GakanaBpoB mo HampasieHuo 18.03.01
XuMHuYecKasi TEXHOJOTHsl, NPOPMIb «XUMHUYECKASI TEXHOJOIHSI MATEPUAJIOB U MPUOO-
POB 3J1eKTPOHHON TEXHUKH M HAHOYIEKTPOHUKH» CIIOCOOCTBYET MPHOOPETEHUIO CIey-
IOIUX KOMITETEHIINMN:

2.1. IIpodeccronanbHbIE:

- CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (GU3NYECKUE U XUMHUECKUE SKCIIEPUMEHTHI, MPO-
BOJIUTH 00pa0OTKY MX PE3Yy/IbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIIBUTaTh THIIOTE3bl U yCTa-
HaBJIMBaTh I'PAaHULBl UX INPUMEHEHUsS, IPUMEHATh METOAbl MAaTEMaTHYECKOrO aHalIM3a U MOJe-
JIMPOBAHHMS, TEOPETUIECKOTO U IKCIIepUMeHTanbHOro uccienaoBanus (I1K-16).

B pesyabTare ndy4eHust JMCHMILIMHBI CTYACHT J0JI7KEH

3HAMb.

—  OCHOBBI TEOPUHU BEPOATHOCTEN U MATEMATUYECKOM CTATUCTUKH;
—  MaTeMaTH4YECKHUE TEOPUM U METOJBI, JIEXKAIIUE B OCHOBE ITOCTPOCHMSI MaTEMaTUYECKUX MO-

JIenei;

—  OCHOBBI IPUMEHEHUS MaTEMAaTUYECKUX MOJEIIEH U METO/OB.

ymemo:

—  BBIOMpaTh MAaTEMAaTUYECKHUE METO/Ibl, IPUTOHBIC Ul PELICHNUs KOHKPETHOM 3ajauu;

—  HCIOJB30BaTh MAaTEMAaTUYECKUE IOHATHUSA, METOABI M MOJEIU Ul ONMCAHMS Pa3IM4HBIX

IIPOLIECCOB;

—  BBIBJIITH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKAINE B OCHOBE KOHKPETHBIX IPOLIECCOB;
—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH JaHHBIX;

—  IPUMEHATHh MaTeMaTHYECKHE 3HAHUS HA MEXIMCLIUIUIMHAPHOM YPOBHE.

enadems.

— OCHOBaMHU (DyHJaMEHTAJbHBIX MaTeMaTHUYECKUX TEOPUN U HaBbIKAMH UCIOJIb30BaHUS MaTe-

MaTHUYECKOI'0O arapara;

—  METO0JIaMH CTaTMCTUYECKOi 00paboTKH HHpOpMALHH.
3. KpaTkoe coaep:kaHue AUCUHUIIUHBI
4 CEMECTP

1. Teopust BepositHocTeil. Ciry4aliHble BeJJMYUHBI M MX 3aKOHBI pacnpefeeHusd.

[Tpenmer Teopuu BepostHocTel. Ciydaiinbie coObiTus. [IpoTuBononoxxueie coopiTusa. He-
3aBUCcUMBIE coObITHA. OTHOCHTENBHAS YacToTa. Kilaccuueckoe U reoMeTpHUecKoe Ompe/esieHre
BEPOSITHOCTH. DJIEMEHTapHasi TEOpHs BEpOSTHOCTEW. MeTo bl BEIYMCIIEHHs BeposiTHOCTEN. [Ipo-
CTPAHCTBO AJIEMEHTAPHBIX cOObITHH. Kiaccuyeckoe onpenenenne BeposTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOSITHOCTH CYMMBbI COOBITHH, MPOTUBOMNOJIOKHBIX COOBITUH, CyMMa BEpOAT-
HOCTEI HECOBMECTHBIX COOBITHH, 00pa3yIoX NOJHYIO TPYyNy. AKCHOMaTHYECKOE OIpeiere-
HUEe BepOSITHOCTH. CTAaTHCTHYECKOE ONPENEICHUE BEPOATHOCTH. Y CIIOBHAsI BEPOSTHOCTh. Te€o-
pPEMBbI O BEPOSTHOCTH NPOU3BENEHUS 3aBUCHUMBIX U He3aBUCHUMBIX coObITHi. [lonHas BeposT-
HOCTb. [ToBTOpHBIE NcnbITanusA. PopMyiia beprynnu. JIokanbHas U uHTErpangbHas Teopemsl My-
aBpa-Jlamtaca. @opmyna Ilyaccona.

IlonsiTne caydallHOM BeMWYUHBL. JIMCKpETHBIE U HENPEPBIBHBIEC CIydalHbIE BEIMYUHBL. 3a-
KOH pacrpesielieHus ClIy4alHoW BenuunHbl. DYHKIUS pacnpeiesieHus, ee CBOMCTBa, rpaduk.
[TnoTHOCTH pacripenesieHus] HEMPEPHIBHON CIydyaHOW BEIWYWHBI (IUIOTHOCTH BEPOSTHOCTH).
®dopmyna 1 BEpOSTHOCTH IONAJAaHUsl HENIPEPBHIBHOW CIy4allHON BEJIWYMHBI B JAHHBIM UHTEP-
BaJl, BEIPQXKEHHBIN Yepe3 IIIOTHOCTh BEPOSITHOCTH, FEOMETPUUECKUI cMbICH (hopMyiibl. BuHomu-
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anbHOE pacnpenenenue, pacupenenenue [lyaccona, paBHoMepHOe pacipeieieHre, HOpMalbHOe
pacmpeneneHre, YKCIOHEHIIMAILHOE pacIpe/IeiieHHE.

2.MaTemMaTH4eCKasi CTATUCTHKA.

[Ipeamer maremaTudeckoil ctaTUCTHUKUA. OCHOBHBIE 337aud MAaTEeMaTHYECKON CTaTHCTHKHU.
Bri6opounstit Mmeton. Cratuctuueckoe onucanue. Beibopku. ['uctorpaMma v mojauroH 4acTor.
Cratuctuyeckas (3mnupudeckas) GyHKUUs pacnperesneHus. BeiOopodHble XapaKTEepUCTHKH U
ux pacnpezaenenusi. CocrosrenbHbie, 3QPEeKTUBHBIE CMEIIEHHBIE U HECMEIICHHbIE OLEHKU TMa-
pameTpoB. CTaTUCTUYECKOE CpEeAHEe, CTATHUCTHUYECKas TUCIEPCUsi U CTATUCTHUYECKOE CpelHee
KBaJIpaTUYHOE KaK TOYEYHbIC OLICHKH HEM3BECTHBIX: MAaTEMAaTUYECKOTO OXKUIAHMS, TUCIEPCHUH,
CpPEeIHEr0 KBaJIpaTHYHOI'O OTKJIOHEHHs. JloBepUTENbHbIE UHTEPBAJIBI U UHTEPBAIBHBIC OIEHKH.
JloBepuTenbHbIE OIEHKH HEM3BECTHOM BEPOSITHOCTH MO OOJbIIUM BbIOOpKaM. JloBepHuTenbHas
OIICHKa MAaTEeMaTUYeCKOro OXUIaHUs IPU HEU3BECTHOM aucnepcuu. [loBepuTtenbHas OLEHKa
CpeIHEero KBaapaTUYHOTo OTKJIOHeHUs. TouHble BbIOOpOuUHBIE pacnpeaeneHusi: CtproneHta (t-
pactpenenenue), Oumepa-Craenexopa (F-pacnpenenenue), [Tupcona (Xz-pacnpeneﬂeHHe). [Ipo-
BEpKa CTaTUCTHUYECKUX TMIOTe3. MaTreMaTH4eCKre METObl MPOBEPKH CTATUCTUYECKUX TUIIOTE3.
DJIEMEHTHI TEOPUU KOPPEIISALIIH.

4. O0beM y4eOHOi TUCIUIIIHHBI

Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e,/ 3au4. e,/
aK.4yac aK.4yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 3/108 3/108
y4eOHOMY IIaHY
AYyIHTOpPHBIE 3aHATHSI: 1,33/48 1,33/48
Jlexiuu (JIek) 0,44/16 0,44/16
[pakTrueckue sanstus (I13) 0,88/32 0,88/32
CamocrositeibHasi pabora (CP): 1,67/60 1,67/60
Bua xourpoas: 3ader ¢
IK3aMeH/3a4er OLIEHKOM
Bcero 4 cemecTp
Buabl yueOHol padoThI 3a4. e1./ 3a4. e/
acTp.yac acTp.yac
OO6mas Tpy10eMKOCTh JUCHUTLIMHBI 11O 3/81 3/81
y4eOHOMY IIaHY
AyIuTOpHBIE 3aHITHS: 1,33/36 1,33/36
Jlexumu (JIek) 0,44/12 0,44/12
[TpakTrueckue saustus (I13) 0,88/24 0,88/24
CamocrosiTeabHas padora (CP): 1,67/45 1,67/45
Bujx xonTpoOJIS: 3ader ¢
JK3aMeH/3a4er OLIEHKOM

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«JIadopaTopnbie padoTsl o oprannyeckoi xumumw» (b1.B.0/1.4)
1. Heab aucuunMHbl — MPUOOPETEHNUE CTYICHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKUX
BEIIIECTB.
2. B pe3yabTaTe H3yuyeHHUs TUCHMILUIMHBI CTYIEHT 10JI2KEH:
Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusMu (I11K):
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- CIIOCOOHOCTHIO ITUIAHUPOBATH U MPOBOJUTH (PU3HUECKHE U XUMUYECKHE IKCIEPUMEHTHI,
MPOBOANTH 00pPabOTKY UX PE3yIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI yCTa-
HABJIMBATh TPAHUIIbl UX MPUMEHEHUs, IPUMEHITh METO/Abl MAaTEeMaTHUYECKOro aHalu3a U Mojie-
JMPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHOTro rccnenoBanus ([1K-16)

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSA CBOWMCTB XMMHYECKHX 3JIEMEHTOB, COCAUHEHHH U
MaTepHaOB Ha MX OCHOBE JIJIS pEelIeHus 3a1a4 mpodeccruoHanbHol aestenbHoctr ([TK-18)

- TOTOBHOCTBIO M3y4YaTh HAay4YHO-TEXHUYECKYI0O MH(POpPMAIMIO, OTEUECTBEHHBIN U 3a-
pyOeKHBIN OMBIT 110 Tematuke ucciaenoBanus (I1K-20).

3namo:

—TEeXHHUKY 0€30IIaCHOCTH B JIa0OPaTOPUHU OPraHMYECKONW XUMUH;

—TPUHIMITEI 0€30M1aCHOT0 O0paIIEHHUs C OPTAaHUYECKUMHU COSAMHEHUSIMH;

—METOIbI ¥ BUABI XpOMaTorpaduu s ONpeACTICHUS] COCTaBa PEaKIIMOHHOW CMECH;

—TEOPETUYECKHE OCHOBBI CITIOCOOOB BBIJICICHUS, OUUCTKU W WUIACHTU(UKAIIUU OpraHuye-
CKHX BEILIECTB;

—JKCIEPUMEHTAIbHBIE METO/bI MPOBEICHUS OPraHUYECKHX pPEeaKlUi, MPOTEKAIIIUX 10
Pa3TUYHBIM MEXaHU3MaM;

—OCHOBHBIE 00II[ME METOJUKH B3aMMHOW TpaHC(HOPMAILIUU KIIACCOB OPraHUYECKUX COeIH-
HEHMU.

Ymemy:

—IPUMEHATh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAIbHBIE METO/bI UCCIIEI0BAaHUS Opra-
HUYECKOW XHUMHH IIPH PEIIeHUH MTPO(HeCcCHOHANBHBIX 3a/1a4;

—chopmynupoBaTh IpobiIeMy 1 000CHOBATH BEIOOP MPHUOOPOB M IKCIIEPUMEHTAIBHBIX Me-
TOJIOB UCCJICJIOBAHHUSI, TOCTABUTD IIEJIH U 33]]a4l U HAMETHTb ITYTH UX JTOCTHKCHUS;

—CHUHTE3UPOBATh COEAMHEHUS 10 MPETI0KEHHON METO/IUKE;

—TPOBECTH BBIJCIEHNE M OUHUCTKY CUHTE3HPOBAHHBIX BEIECTB HA OCHOBE TEOPETHUECKUX
3HAaHUU 10 OPTraHUYECKOU XUMUU;

—BBIOMPATH PAIMOHAIBHBINA CIIOCOO BBIJIEICHHUS M OYUCTKH OPTaHUYECKOTO COSTUHEHNS,

—MPEeJCTaBIATh JaHHbBIE Ja0OpaTOPHOTO HCCIENOBAaHUS B BUIE IPaMOTHO O(OPMIEHHBIX
METOJTUK;

—TIPOBOJIUThH aHAHM3 U KPUTHUECKH OI[CHUBATH TIOJYICHHBIC DKCIIEPUMCHTAIbHBIC TaHHBIC,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/IbI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpATh CIIOCOO MACHTU(DUKALIUYA OPTAHUYECKOTO COSIMHEHHUS.

Braoems:

—KOMIUIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIBHBIX METOJOB OPTaHWMYECKONW XUMHUU ISt
pelIeHnss KOHKPETHBIX UCCIIeI0BATENIbCKUX 3a/1a4;

—JKCIEPUMEHTATHHBIMU METOJAMH MPOBEICHUS OPTAaHHUYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMHA OPTaHUYECKUX COCTUHEHHIA

—nprueMaMu 00pabOTKH U BBIJCNIEHUS] CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OPTaHUYECKON XUMHUHU ISl COACPIKATEIHLHON UHTEpIIpe-
TaI[UU TOJTYYSHHBIX SKCIIEPUMEHTAILHBIX PE3YyIbTaTOB.

3. Kpartkoe coaep:xanue TUCUMILIHHBI
BbeszomacHbie npuemsl U paBuiia padoThl B 1a00paTOpHH OPraHUYECKONH XUMUU.

OO6mue mMeTonbl paboThl B JIa0OpaTopuu oprannyeckor xumuu. [locyna, Hanbosee 4acTo mpu-
MeHsiemasi B maboparopun. HarpeBanue. Oxnaxaenue. [lepememnBanue. MeToibl naeHTU(UKA-
IIUU ¥ OYMCTKHA OPraHUYeCKHUX BemecTB. MneHTndukaiys opraHmdecKuX BEIIeCTB MOCPEICTBOM
pasnu4HbIX BuaoB xpomartorpapuu (TCX, xpomaTtorpadus Ha Gymare, HOHOOOMEHHasi XpoOMaTo-
rpadust, BOXX), Temneparyps! miasinenus u pedppakroMeTpud. MeToasl CIIeKTpaTbHON UICH-
TU(UKAIHA OPTaHUYECKUX COSIMHECHUA.

[lenn u 3agaum SKCIEPUMEHTa B OPraHUYECKOM CHHTEe3€. TeopeTHuecKue OCHOBBI Ipollecca.
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Be10op ycnoBuii peakuuu. Pacuer cunte3a. O0mue npasuiia MOJArOTOBKH M IIPOBEAECHUS CUHTE-
3a. Texnuka GezomacHoctu. [Ipubop ans nposenenus cuutesa. [IpoBenenue onbita. KoHTpos
32 XOJOM peakluu. BeineneHue, ouncTka v aHanu3 npoaykra. CHHTE3bl BELIECTB Pa3IM4YHBIX
KJIACCOB OpraHM4ecKux coenuHeHuil. [IpoBeneHmne skcnepruMeHTalbHbIX METO/I0B UCCIIEI0BAaHUS
peaKIui.
IIpoBenenue peakui, IPOTEKAONIUX 110 MEXaHU3MAM:
- HyKJICO(DUIIBHOTO 3aMEILEHHs — CHHTE3 raJlor€HAJIKAHOB;
- HYKJI€O(QWIBHOTO MPUCOSAMHEHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHUCIOT, aMHU/IOB
KapOOHOBBIX KHCIIOT, a30TCOACPKALINX AJIbJIETUA0B U KETOHOB;
- JEKTPOPHUILHOTO 3aMEUICHUsI B apOMATUYECKOM DPSIy — pEeakUuu HUTPOBAaHUS, OpOMHPOBa-
HUS, CyIb(QUPOBAHNUS;
- peakuuil 1Ma30TUPOBAHUS U a30COUYETAHNUS;
- peakuuii OKuciIeHus (CUHTE3 aueToHa, 1,4-0eH30XMHOHA, OEH30MHON KUCIOTHI) U BOCCTAHOB-
JICHUS.

4. O0beM y4eOHOM JUCHHUILINHBI

Bunel yue6HoI paboTh B 3auerHbIx B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ager
Bunsl yueOHol paboThl B 3auetHpix | B actponom.
eIMHUIIAX yacax
O0mas TpyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 2 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexium (Jlek) - -
[Tpaktuueckue 3anstus (113) - -
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpOJIS: 3a4eT / IK3aMeH - 3auer

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«®Pu3nyeckas XuMus uaeaabHoro kpucraaia. Kpucramnorpagpus» (b1.B.0O/1.5)

1. Heasb aucuMminHbl — GopMHpOBaHHE Yy CTYJEHTOB IPEACTaBICHHUS O BHYTPEHHEM
CTPOCHUHM KPUCTAIMYECKUX MAaTEpHUajoB, B3aUMOCBSI3M BHYTPEHHETO CTPOCHHS C BHEIIHEH
bopMoil 1 PU3NKO-XUMUUECKHUMH CBOMCTBAMU JIJISl CO3/1aHus (DYHKIIMOHAIBHBIX MaTepUaIOB.

Kypc dusnueckoit Xxumun uaeaqbHOTO KPUCTAUIa 3aKIaJbIBa€T OCHOBHI 3HAHUH, HEOO-
XOOUMBIX JJIA U3YUYCHHUA B IMOCICAYIOUIEM ITPOLECCE 06yquI/1$[ APYyrux CrneuuajlbHBIX AWUCIU-
wnH. Kypc onmpaeTcst Ha paHee u3ydeHHbIe KypChl OOIIel 1 HEOPTaHUYECKOW XUuMuu, pusmde-
CKOW XMMUH, aHATUTHYECKOW XUMUH, (DU3UKH, MAaTEMATHUKH.

2. B pe3yabTaTe u3y4eHusi AUCHUILIMHBI CTYIEHT I0J2KeH
Obnadams crnenyronumu npodeccuonanbabiMu KoMreTeHusMu (11K):

- CIIOCOOHOCTBIO IJIAHUPOBATH M MPOBOJUTH (PU3MUECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
POBOJUTH 00Pa0OTKY X PE3yJbTaTOB U OIEHUBATH ITOTPEITHOCTH, BBIIBUTATh THIIOTE3bl yCTa-
HaBJIMBAThb I'PaHULbI UX TMMPUMCHCHUA, IPUMCHATL MCTOAbI MATEMATUYICCKOI'O aHAJIM3a U MOJC-
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JIMPOBAHHMSI, TEOPETUUECKOTO M IKCIIepUMeHTanbHOro rccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPHH Ui PELICHUS BO3-
HUKAOIUX (PU3MYECKUX 3a7ay, CAMOCTOATEIBHOrO MPHOOpeTeHUs (U3MYECKUX 3HAHWM, AJIs
NOHUMaHHS TPUHIHUIIOB paboOTHl MPUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 3@ MPEIEIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);
3nams:

- 3HaTh OCHOBHBIE 3aKOHBI OTPAHEHUs KPUCTAJLJIOB, 3JIEMEHTBl U TEOPEMbl CUMMETPUHU, OC-

HOBHBIE TUIIbI KPUCTAJIIMYECKUX CTPYKTYpP

- O CBSI3U CUMMETPUU BHYTPEHHErO0 CTPOEHUS KPUCTALUIMYECKOI'O BEIIECTBA U CUMMETPHHU
ero (pu3nYECKUX CBOWCTB, B TOM YHCJIE CUMMETPHH BHEIIHETr0 00JIMKa.
-OCHOBHBIE KaT€rOpUH KPUCTAIUIOXUMUH U COOTHOLIEHUSI MEXY HUMHU
Ymemo:
-OMpeIeNsITh TOUSUHYIO TPYIIY CHMMETPHH U MPOCThie (hOPMBI ITpaHel Kpucraiia,
-HMCII0JIb30BaTh 3aKOHBI KpUCTauIOrpaduu Ipy ONpeaesIEHU CUMMETPUU KPUCTAILIA,
- CTPOUTH THOMOCTEpeorpaduuecKre NpOeKIUN KPUCTAIUIMYECKUX MHOTOTPaHHUKOB.
Braoemy:

- KQYECTBEHHBIM U KOJMYECTBEHHBIM HABBIKOM OIHUCAHMS CTPOCHUSI U CBOMCTB KPHCTAILJIOB,
00yCJIOBJIIEHHBIX UX BHEIIHEW U BHYTPEHHENH CUMMETPUEN U KPUCTAINIOXUMUYECKMMH OCO-
OCHHOCTSIMU CTPYKTYPBI

3. Conep:kanue pa3aeioB THCHUIINHBI

Paznen 1. Kpucramnorpadus.

1.1. Brenenue.

[IpenMer kpucramiorpaduu, ee MeCTo Cpelu IPYIMX €CTeCTBEHHbIX Hayk. OOmas xa-
pPaKTEpPUCTUKA KPUCTAIIMYECKOIO COCTOSHHA. MOHOKPHUCTAIbI, MOJUKPUCTAUIBI, TEKCTYpHI,
KUAKUE KpUCTAIIBI. MaKpOCKONIMYECKNE XapaKTEPUCTUKU KPUCTAIIIOB - OJTHOPOJHOCTh, aHU30-
TPOIUs, CUMMETpHS, CIIOCOOHOCTh K camoorpanenuto. [lonstue radburyca kpucramia. J1eMeH-
ThI IPOCTPAHCTBEHHOMN PELIETKN KPUCTAIUIOB: Y3€Il, s, IUIOCKas CETKA.

1.2. OcHOBHBIE 3aKOHBI OTPaHEHUSI KPHUCTAJIIOB.

Cummerpusi BHELIHETo 00JIMKa U BHYTPEHHEr0 CTPOEHUS KpHCTallja; OrpaHKa KpUcCTall-
Ja, KpyucTtajuinyeckas pemerka. CUMBOJIBI TpaHell U HampaBiieHu# B KpucTaiuie. Manexkcsr Mu-
nepa, napameTpsl Beiicca. 3akon nocrosHcTBa yrioB (H. CreHoHa). 3aKoH palMOHANbHBIX Ma-
pamMeTpoB, 3akoH ['aton, 3akoH bpase.

1.3. Kpucrannorpaduyeckre NpoeKi KPUCTAIIIOB.

[Tonstue nonspuoro komiekca. Chepuueckas npoekuus. Crepeorpaduyeckas mpoek-
. ['HomocTepeorpadu deckas mpoekuus. OnpeneneHne CUMBOJIOB rpaHed u pebep. 3akoH
30H.

1.4. CummeTtpust KpucTaiioB. ToyedHbIe TPYIITBI CAMMETPHH.

[Tonatue o cuMMeTpuu. DIEMEHTHl CUMMETPHHM KOHEUYHBIX (PUTyp: IUNIOCKOCTh CUMMET-
pHUH, LIEHTP MHBEPCHUM, MPOCThIE€ MOBOPOTHBIE, MHBEPCUOHHBIE U 3€PKaJIbHO-IIOBOPOTHHIE OCU
cUMMeTpUU. TeopeMsbl 0 CII0KEHUH 3JIEMEHTOB CUMMETPUH. AHAIUTHYECKas 3auch mpeodpaso-
BaHUN CHUMMETpUHU. ToOueyHbIE TPYIIbl CUMMETPUH: €IUHUYHbIE U CUMMETPUYHO- paBHbIE
HanpaBienusi. Kpucramnorpaduyeckne KaTeropuv, CUHIOHMU. BpIBojn 32 TOYEUHBIX TpymIl
cummeTtpun. Kiacesl cummerpun kpucramuioB. KpatHocTs rpynn cummerpun. CUMBOIIMKA TPYIIT
cUMMeTpuHu: ydeOHas, MexayHapoaHas, [llendmuca. Kpucramnorpagpuueckas cucrema KOopau-
HarT.

1.5. CummMmeTpusi BHENTHETo 00JIMKa KPUCTAIIIOB.

®opmbl kpuctawioB. YacTHas u obmue npoctsie GopMbl KpUCTALTOB. OTKPHITHIC U 3a-
KpbIThIe TIpocThie (hopMmbl. [IpocTeie hopMmbl KpucTamioB Hu3LeH kareropuu. [IpocTsie popmbl
KPUCTAJUIOB cpenHel kareropur. [IpocTeie hopmbl KprCTaLUIOB BHICIICH Kateropun. Omnpeaerne-
HUE TOYEYHOHU TPYIIbI KpUCTAJIA M0 ero BHeIHeMy o0iuky. [loctpoenue raomoctepeorpadu-

66



YECKHUX MPOEKIHUH KPUCTAIMYECKUX MHOIOI'PAaHHHUKOB.

1.6. Dy1eMEHTBl CUMMETPHUH KPUCTAIIINYECKUX CTPYKTYP.

[IpoctpanctBennbie rpynmsl E.C. ®enoposa. [IpocTpancTBeHHas pelieTka — TJIaBHBIN
AJIEMEHT CUMMETPUU KPUCTAIUIMUECKUX CTPYKTYpP, TEOMETPUUECKOE IIPEICTABICHUE TPEXMEPHOI
HNEPUOJIMYHOCTU PACIOJIOKEHNS aTOMOB, HOHOB, MOJIEKYJI. DJIeMEHTapHas sdyelka: 14 penierok
bpase. basuc sueliku. TpaHCISIUOHHBIEC 3JIEMEHTBI CHMMETPHHU: IIJIOCKOCTH CKOJIB3SIIEro OTpa-
JKEHUs U BUHTOBbIE OCH. TeopeMsbl 0 coueTaHUM onepanuii cummerpuu cTpykryp . OOmue npen-
cTaBiieHUs 0 230 mpOCTPAaHCTBEHHBIX Ipylax, MPUHLMIBI UX BbIBOJa. CHMBOJIMKA IPOCTpPaH-
CTBEHHBIX Ipymil. IIpaBuibHbIe cucTeMBbl TOYEK, UX XapakTepucTuku. O6patHas pemerka. Oc-
HOBBI PEHTT€HOCTPYKTYPHOI'O aHAJIN3a KPUCTAIINYECKHUX TEJl.

Paznen 2. OCHOBBI KpUCTAJNIOXUMHUH.

2.1. KpucramioxumMuyeckue XapakTepUCTUKU CTPYKTYPHI.

OCHOBHbIE MOHATHUS U TEPMHUHBI KPUCTAJUIOXUMUHU: KOOPAMHALMOHHOE YHUCIIO, KOOPIH-
HAIIMOHHBIII MHOTOTPAHHUK, YUCIO (POPMYIIBHBIX €IUHHIL. THITBI XUMHUECKOW CBSI3M U MX pea-
JAU3alMs B KPUCTAJUIMYECKUX CTpyKTypax. OrmpeneneHue aTOMHBIX U MOHHBIX paauycoB. I'eo-
METPUYECKUE TPEIEIIbl YCTOMUMBOCTH HOHHBIX CTPYKTYD.

2.2. Kpurepun ycTOMYMBOCTH CYIIECTBEHHO HMOHHBIX KpPUCTaUIOB, mpaBwia [lomuHra.
[TpaBmiio AGera, DHeprusi peneTku HOHHBIX KpuctaiuioB (bopH), ki bopua-I"abepa. 3akoHo-
MEpPHOCTH CBSI3BIBAIOLINE IEPUOJUYECKYIO CUCTEMY U MOHHBIE pajnychl. 30HHas SHepreTuye-
CKasl CTPYKTypa KpHUCTaUIa, METAJUIbl MOJIYIIPOBOJHUKN U JUAIEKTPUKU. MeTamunueckas CBS3b
U €€ CTPYKTYpPHbIE CBOWCTBA, IEPEXOJHBIE CTPYKTYPHI (OT METAIIIMYECKON K KOBAJIEHTHOM ).

2.3. Teopus IUIOTHEHIINX YIAKOBOK U €€ MCIIOJIb30BAaHUE IIPU OMHCAHUU CTPYKTYp KpH-
CTaJUIOB.

JIByxcioiiHas (rekcaroHaibHas)) U TpexciioiiHas (KyOuueckas) IJIOTHEHIIME IIapOBbIE
yMakoBKU. THIBI MyCTOT B LIAPOBBIX yMakoBKaX. M300pakeHue CTPYKTYPHBIX THUIIOB C MOMO-
IIbI0 MHOTOI'PAaHHUKOB. [IpuMepsl CTPYKTYyp, MOCTPOEHHBIX HA OCHOBE I'€KCAaroHaJIbHOM ILIOT-
Heimeil ymakoBku (Mg, ZnS-Bropuut) u 0e3 Hee (C-rpadur). IIpumepsl KpHCTaIIMUYECKUX
CTPYKTYp, MOCTPOCHHBIX HA OCHOBE TpPeXCIOoWHOW mioTHeWmen ymakoBku (Cu, NaCl-ramur,
ZnS-cdaneput, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe, CsCl). IIpunuuns! onucanus
KPUCTAIIMYECKUX CTPYKTYp 0€3 MIOTHEHIIMX yrnmakoBOK. MHorocioiHsle ynakoBku. [Ipumepsr
OTHCaHMsI MHOTOCTIONHBIX yNakoBoK: pyTuia TiOz, mmunenn MgAl;Oq4, kopynaa Al,Oz u nip.

2.4. OcHOBHBIE KaTErOpUU KPUCTAIJIOXUMHUHU U COOTHOILIEHUS MEXKAY HUMH. 3aKOH AIOH.
TBepabie pacTBOpbI U (pazoBble AuarpaMmbl. DAaKTOp TOIEPAHTHOCTU M MOJIENIbHBIE CTPYKTYPbI
lNonpammuara. CtpykTtypHas romosiorus. ®@a3pl BelunTaHus U BHeApeHud. [lceBnocummerpus.
[Tpon3BogHBIE M BBIPOKIEHHBIE CTPYKTYpbI, apxeTunl. CTpyKTypHass TOMOJIOTHsS Ha IpPUMEpe
[JIMHUCTBIX MUHEPAJIOB.

2.5. 3omopdusm u noaumophusm.

N3octpykTypHOCTH U n30MOpdu3M. Tunsl n3omopdu3mMa: COBEpIICHHBIH 1 HECOBEPIICH-
HBIH, U30- U TE€TEPOBAJICHTHBIN. TBEpIble pacTBOpHI 3aMEUICHUs, BHEAPEHUS, BbiunTanus. [Ipe-
nensl u3oMophHON 3amecTuMocTH. DazoBble Mepexo/Ipl MEPBOro0 U BTOPOTO PojAa Ha MpUMEpe
SiO,. Temneparypa Kropu. Pasnuunbie ciyuan mnonumopdusma. M3meHeHHE CHMMETPHH U
CBOWCTB KpHUCTAJJIOB IIpH (a30BbIX nepexonax. [lomutunus.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3aueTHEBIX equ- B akanem.
Bunsl yueOHoI paboTh HULAX qacax
OO01mast Tpy10eMKOCTb JMCHUILIHHBI N0 Y4eOHOMY 3 144
IUIAHY
AYAUTOpPHBbIE 3aHATHS: 1 36
Jlexumu (JIek) 0,5 18
[Tpaktrueckuesanstus (113) 0,5 18
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CamocrositesbHas padora (CP): 1 36
Buj koHTpOJISI: IK3aMeH 1 36
B 3auerHbIx enu- B akanem.
Bupl yue6HOM paboThI HHULaX gacax
OO0masi Tpy10€eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY 3 81
TUIAHY
AYAUTOpPHBIE 3aHATHS: 1 27
Jlexiuu (JIek) 0,5 13,5
[Tpaktrueckuesanstus (113) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Bun koHTpoOJISI: DK3aMeH 1 27

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«IIpoueccol B razax u B Bakyyme» (b1.B.0/1.6)
1. leab AUCHMILUIMHBI — JIaTh CTYACHTAM 3HAHHS O METOJaX IMOJYy4eHHUs, U3MEPEHUS U

COXpaHEHHs BaKyyMma, O (PU3MKO-XUMHUYECKOW MPHUPOJIE MPOILECCOB, MPOTEKAIONINX B BaKyyMe
IIPY B3aUMOJICHICTBUHU PAa3IMUHBIX YACTHULL C TOBEPXHOCTHIO TBEPABIX Tesl. Kpome Toro Kypc mpe-
CJIelyeT LieJb JaTh CBEJCHUS O IPUHLIMIIAX IPOEKTUPOBAHUS BaKyyMHBIX YCTaHOBOK U MOJ00pa
000pyI0BaHUS /7Sl pa3IMYHBIX TEXHOJIOTHYECKUX 3a/1ay.

2.B pe3yJbTaTe H3y4YCHUsA TUCHUIIJINHBI Oﬁy‘lalOllIHﬁCH HOJKECH

Obnaoams crnenyromumu npodeccuonanbHbiMu KomneTeHusmu (I11K):

TOTOBHOCTBIO NMPUMCHSTh AaHATUTUYCCKUE W YHCICHHBIC METOIBlI PEIICHHS MMOCTABICHHBIX
3a/1a4, UCTIOJIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOAUTH 00PabOTKY
UH(GOPMAIIUK C UCTIOIH30BAaHUEM TPUKIIATHBIX MPOTPAMMHBIX CPEACTB Cepbl Mpodeccro-
HAJIBHOU JEATENbHOCTH, UCIIONb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0asbl JaH-
HBIX B CBOCH Mpo(decCHOHATLHON 00JIAaCTH, MAKEeThl MPUKIAIHBIX MPOTpaMM IS pacuera
TEXHOJIOTHYECKUX MapaMeTpoB obopymosanus (ITK-2);
TOTOBHOCTBIO K OCBOCHHIO M AKCILTyaTal[ii BHOBL BBOMMOT0 o0opynoBanus (ITK-8);
TOTOBHOCTBIO MCIOJB30BaTh 3HAHMS OCHOBHBIX (PM3WYECKUX TEOPH ISl PEIIeHUs BO3HU-
KaIMUX (U3NIEeCKUX 33134, CaMOCTOSATEIIBHOTO MPUOOpeTeHHsI (GU3MIEeCKUX 3HAHWM, IS
MOHUMAaHUS TTPUHIIUIIOB paObOTHl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJAIINX 3a Tpe-
JIeTTbI KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus ([1K-19);

Buame:

—TCOPHIO M OCHOBHBIC TIOHATHS (DU3WKHU BaKyyMa;

—METO/IBI TIOJTyYEHHUS BaKyyMa U OCHOBHBIC THITHI BAKYYMHBIX HACOCOB;

—METOIbl U3MEPEHUS HIU3KUX JIaBICHUH.

Ymemo:

— 000CHOBaHHO BBIOMPATh METOJBI TIOJYYCHHS BaKyyMma, COOTBETCTBYIONIHE 3aadaM

SKCIICPUMCHTA,

—HCIOJIb30BaTh Pa3IUYHbIC TUIIEI MAHOMETPOB;

Braoemw:

—METO/IaMH pacyeTa ¥ KOHCTPYHPOBAHUS BAKYYMHBIX CHCTEM,

—TPaKTUYECKUMH HaBBIKAMU MMAPIAATbHBIX JaBICHUH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

1. MonexkynsipHO-KMHETHUECKasi TEOPHUSL Pa3peKEHHBIX ra30B.

Bgenenue. [lonsitue o Bakyyme, BAKYyMHOU TEXHUKE, BAKYYMHBIX CHCTEMax U YCTaHOB-

Kax. Poib BaKyyMHBIX IpPOIIECCOB B NMPOU3BOACTBE DJIEKTPOHHBIX MPUOOPOB M BBIPALIMBAHUU
MOHOKpPHUCTAJIIIOB. BakyyM kak pabodas cpela 371eKTpOBaKyyMHbIX IpuOopoB. Ponb Bakyyma B
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OCYILIECTBJICHUU TEPMOSACPHBIX PEAKUUI, MMUTALMHA YCIOBUNH KOCMHUYECKOTO IMPOCTPAHCTBA, B
METaJUTyprU4€CKON IPOMBIIITIEHHOCTH.

OcHoBHble MOHATHS (u3MkM Bakyyma. JlimHa cBOOOAHOro Ipobera MOJIEKYJ, YHUCIIO
CTOJIKHOBEHUI MOJIEKY]l MEXIy COOOMW, YMCIIO CTOJIKHOBEHHH MOJIEKYJI CO CTeHKOH. Ymcio
Knyncena.

SIBieHusT mepeHoca B Pa3peKEHHBIX Ta3ax. 3aBUCHUMOCTHh KOI((UIIMEHTOB BS3KOCTH,
TEIUIONPOBOAHOCTU U UG GYy3UH B Pa3peKEHHBIX ra3zax OT AABJICHUS U TEMIIEPATYPBHI.

[TponyckHasi criocoOHOCTH TPYOOIIPOBOJIOB U OTBEPCTH. MOJIEKYISPHBIN, MOJEKYISP-
HO-BSI3KOCTHBIN M BA3KOCTHBIN peXUMBI TedeHMs ra3oB. I[loTok rasza. Pacuer mpomyckHo# cno-
COOHOCTH TPYOOIIPOBOJIOB B PA3IMYHBIX PEXHMax TeUeHHs. PacueT mpomycKHON crocoOHOCTH
orBepcTuil. [I0TOK ra3a nmpu HaTeKaHUU B BAKyyMHbIE CUCTEMBI. TepMoMoIIeKyJIspHbIN 3 DeKT.

MounekyJIapHbBIE IIPOLIECCHl HAa MOBEPXHOCTH TBepAbIX Tel. IIpomeccsl, mpoucxonsmue
IIPU CTOJIKHOBEHHMH aTOMOB M MOJIEKYJI C TOBEPXHOCTBIO TBEPABIX TEJI. AKKOMOJALMS U KOHJICH-
cams. Koaddumment akkomoganmu. CKOpocTs UCTIApEHUs M KOHACHCAIIMH TBEPBIX TEIL.

Ancop61ust ra30B Ipy HU3KUX AaBIeHUAX. OCOOCHHOCTH a/cOpOLMU Ta30B NPH HUZKUX
JaBJICHUSX. BIysiHME reTeporeHHOCTH TOBEPXHOCTH Ha a/icopOuuio ra3os. YpaBHenue JlyOuHu-
Ha-PangymkeBuua. Kuneruka agcopOuuu npu HU3KHUX JaBICHUSX.

B3anmoneiicTBre MOHOB M 3JEKTPOHOB C MOBEPXHOCTHIO TBEPABIX Tei. [Iponeccel, mpo-
UCXOZSAIINE IPU B3aUMOJEHCTBUM HOHOB C ITIOBEPXHOCTHIO TBEP/BIX TEII.

Paccesnue n nornomenne HOHOB TBEPABIMU TeaaMu. VCIoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTUH 3JIEKTPOHHBIX TPHUOOPOB.

[ToryonieHne MOHOB TBEPABIMU TeJIaMH. [IBHKEHNE YCKOPEHHBIX HOHOB B BEIIECTBE.

SlnepHas U 3MEKTPOHHAs TOPMO3Has cllocoOHOCTh. BennunHa npobera HOHOB B TBEP/BIX
Tenax. Pacnpenenenue BHEIPEHHBIX MOHOB IO IiyOuHe. Moaudukanys cBOWCTB TBEPABIX Tel
HoHHOW OomOapaupoBkoil. MonHoe neruposanue. MonHoe pacnbuieHust marepuaion. [Toporo-
Bas ’Heprus pacnbuieHus. Koapduuuent pacnsiienus. oHHOe TpaBieHHe MOBEPXHOCTU TBEp-
JBIX TElL.

[Iponeccsl, mponcxoasimue IMpU B3aUMOJEHCTBHM 3JIEKTPOHOB C TBEPABIMH TEIaMHU.
VYipyroe u HEyNnpyroe paccesHue JIEKTPOHOB. /[BUIKEHHME IOTIIOIIECHHBIX JJIEKTPOHOB B TBEP-
IpIX Tenax. [yOnHa MpOHUKHOBEHUS 3JIEKTPOHOB B TBEpAo€ Teno. TemnoBble 3QGeKTs npu
B3aUMOJICVCTBUU JJIEKTPOHOB C TBEPABIMHU TellaMU. PacripeneneHue MIOTHOCTH IOTIIOIIEHHON
SHEPruu. DIIEKTPOHHO-IIy4y€BOE IJIaBJICHUE U UCTIapEHUE.

2. MeTo/ibl IOJTy4€HUs BaKyyMa.

[Iponiecc oTKauky, OCHOBHBIE XapAaKTEPUCTUKHU IIPOLECCa: MPEAEIbHO JTOCTUKUMOE J1aB-
JeHue, ObICTpoTa JAEWCTBUS Hacoca, ObICTPOTa OTKAYKU cUcTeMbl. OCHOBHOE YpaBHEHHUE BaKy-
YMHOU TEXHUKH.

Krnaccudukanus HacocoB s noinydeHust Bakyyma. [IpuHIun neicTBusi, xapakTepucTu-
KU, KOHCTPYKIIMU U O00JIACTH MPUMEHEHHUSI HACOCOB PA3JIMYHBIX TUIIOB: MEXaHUYECKUX, MOJIEKY-
JSIPHBIX, TAPOCTPYHHBIX, COPOIIMOHHBIX, KPUOTEHHBIX 1 HOHHO-COPOIIMOHHBIX.

XHUMHYECKOE TIOIJIOLIEHHE ra3oB. PacmbuisseMble M HEpacHbUIsIEMbIe a30II0IVIOTUTENN:
COCTaB, KOHCTPYKIUHU, OCHOBHBIE XapaKTEPUCTUKH, 0OJIACTH IPUMEHEHHUSL.

3. 3MepeHune HU3KUX JTaBICHUM.

Knaccudukanus MeTo10B u3MepeHus 00I1Iero naBieHus. MexaHn4eckue, *KUJAKOCTHBIE,
TEIUIOBBIE, 3JIEKTPOHHBIE U MarHUTHbIE MaHOMETPBI. [IpuHIMI 1efCTBUSA, XapaKTEPUCTUKH, KOH-
CTPYKITUH, 00JIaCTh IPUMECHCHHUS.

I'pagynpoBka MaHOMETPOB JUIsl MU3MEPEHUs HU3KUX JaBieHUH. CTaTU4YeCKHE METOJbI
IpagyUpOBKH MaHOMETPOB- METOJl OOBEMHOI0 PACHIMPEHMS, METOJ MEIJIEHHOTO BO3PACTaHMS
JaBieHus. JluHaMuueckue METobpl IpalyupOBKHU, CTAHJAPTHBIN METOJ IpalyHpOBKA MaHOMET-
poB

W3mepenune napiuaibHbIX AaBieHUNA. KOHCTPYKIMU U IPUHIUIIBI PaOOTHI TPHOOPOB IS
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aHaJIM3a ra30BbIX CMECEW IPU HU3KUX JABJICHUSAX: CTATUYECKHM MaccC-CIIEKTPOMETP ¢ MAarHUT-
HBIM TI0JIEM, PE30HAHCHBIA pPaJUOYaCTOTHBIA MAacC-CIIEKTPOMETDP, BPEMSIIPOJIETHBIM Macc-
CHEKTpoMeTp, GUILTP Macc.

4. OCHOBHBIC MPUHIIMIIBI PACUETA U KOHCTPYUPOBAHUSI BAKYYMHBIX CUCTEM. [IpuHIUIIBI 1
METOJIbl pacuera BaKyyMHBIX cHCTeM. THUIOBbIE BaKyyMHBIE cUCTEMBI. BbiOop kK03 duimeHToB
WCIIOJIb30BaHMs HACOCOB. Pacuer ra3oBbIX MOTOKOB M MPOBOJMMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Boi6op BakyyMHbIX HacocoB. PacueT ¢popBakyymMHOro 6ayijioHa.

[IpoMbIlIEHHBIE BAKYYMHBIE arperarsbl.

4. O0beM y4eOHOI U CIUTITHHBI

B 3ayerHbIX eau- B akanem.
Buapl yue6HOM paboTh HHULaX gacax
OO0mas Tpy10eMKOCTb JTUCHUILIHHBI 110 y4eOHOMY 4 144
JIAHY
AyIMTOpHBIE 3aHATHS: 2 64
Jlexumu (JIek) - -
[Ipaktuueckue 3anstus (113) 1 32
JlabopaTtopusie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -
5 Bcero
Bunel yue6HoI paboTh 3. e Actp. uac.
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 4 108
IJIaHY
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 2 54
Jlexuuu (Jlek) 1 27
nabopartopHsie 3aHsTus (J13) 1 27
CamocrositesbHas padora (CP): 2 54
KonTaktHas camocrosiTelibHas paboTa 0,25 6,75
CamocTosiTeIbHOE H3YUYEHHE Pa3/IeNIOB AUCIUIUIMHBI 1,75 47.25
Buabl kouTpos: 3adeT ¢ oLeHKOM - -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«IAkogorus» (b1.B.O1.7)
1. Heap aucuunmiauHbl «KOJIOTUs» — cHOPMUPOBATH Y CTY/IEHTOB MPEJCTABIEHNE O COBPEMEH-
HBIX JKOJIOTHUECKUX TpobdiieMax, 0 (GU3HKO-XUMHUYECKHX IMPOIeccax, MPOTEKAIINX B pa3Iud-
HBIX KOMITOHEHTaX OKPY’KAIOIIEeH CpeIbl U O CTENEHU AHTPOTOTEHHOTO BO3JCHCTBUSA Ha ITH
MPOIIECCHI; BBIPA0OTATh y CTYIEHTOB HAaBBIKM CHCTEMHOTO MOJIXOJa K M3YyYEHHUIO U PEHICHHIO
HKOJIOTHYECKUX MPOOIIEM, BOSHUKIINX B PE3yIbTaTe MPOMBINIICHHO-X03SIMCTBEHHOM JesATEHHO-
CTH YE€JIOBEKAa, Pa3BUTh MBIILICHUE, MO3BOJISIIONIEE NMPABUIILHO OLIEHUBATh JIOKAJbHbIE U OTIa-
JICHHBIE TOCTIEACTBUS IPUHUMAEMBIX PEIICHUH I OKPYKAIOIIEH Cpebl U YeTOBEKa.
2. B pe3yabrare M3y4YeHHsl AUCHUILUIMHBI 00ydamoluiics mo mporpamme GakajaBpuara
JMOJIKEH:
Obraoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:
— TOTOBHOCTHIO HMCIIOJB30BAaTh 3HAHUS O COBPEMEHHOW (PU3NYECKOW KapTHHE MHpA, MPO-
CTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMHM BEIIECTBA JUIsi MOHUMAaHUS
OKpY’Karomiero Mupa u sieHuit mpupost (OI1K-2);
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— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOSCHUM BEUIECTBA, IPUPOJIE XUMUUECKON CBSI3U
B Pa3JIMUHBIX KJIACCAX XUMUYECKUX COCAMHEHUH JUIsi MOHUMAaHUs CBOMCTB MaTepUaIOB U
MEXaHU3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpYykatoriem mupe (OITK-3).

— OCHOBHBIE 3aKOHBI O0OLIEH HKOJIOTHH;
— 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUU OHOCQEPHI;
— COBPEMEHHBIE IKOJOTHUECKUE POOIIEMBI;
— OCHOBBI PAIMOHAIBHOTO MTPUPOJIOTIONIE30BAHMS;
— OCHOBHBIE NPUHLIMIIBI 3aLIUThI IPUPOJHON CPE/Ibl OT AaHTPOIOI€HHBIX BO3JICHCTBUIA;
— CTpOEHHE OCHOBHBIX reocep 3emMiM U OCHOBHBIC (PH3UKO-XMMHUYECKHE MPOIECCHI, TPO-
TEKaIoIINe B HUX;
— OCHOBHBIE MOHATHS U MPUHIMITBI KOHIIETIUN YCTOHYUBOTO Pa3BUTHS;
— OCHOBHBIE CBE/IEHUS O IT100aJIbHON MpobiieMaTHKe, MPUPOAHBIX pecypcax, MiIaHeTapHbIX
TpaHUIlaX, aHTPOIIOTEHHOM BO3JICHCTBHM Ha OKPYKAIOUIYIO Cpelly, YIpaBICHHH Kaue-
CTBOM OKpY’Karolei cpeapl;
— TPUHIUIBI 3€JICHOW XUMUH;
ymemy:
— TPUMEHSATH MOJyYCHHBIE 3HAHUS JUISl OLICHKH COCTOSIHUSI OKPYXKAIOIIEH Cpelbl U paruo-
HAJIbHOT'O UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;
— HCTOJIB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl JaHHBIX Ui PEHICHUS KOH-
KPETHBIX 3KOJOIMYECKHX MpoOiIeM;
enadems.
— MOHATUIHBIM amnmnapaTroM B 00jacTu OOLIeH 3KOJIOIMH, PallMOHAIBHOIO MCIOJIb30BAHUS
NPUPOHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEJIbI.
— Kparkoe coaep:xanue 1 CHUIITHHBI
BBenenrie, OCHOBHBIEC TOHATHUS AUCIUTLTAHBI.
MecTo AMCHUIUIMHBI B CUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHusi. DKojIoruyeckoe oopaszo-
BaHUE U 00pa3zoBaHue JUIsl ycTOWUMBOro pa3zsutus. OO1ecTBo U okpysxaromas cpena. [lonstue
YCTOMYUBOTO PA3BUTHUS.
Mooynv 1. O6mme Borpocs! skojoruu. buocdepa. buoskonorus. buocdepa n yctoauBoCTs.
1.1 OcHoBHBIE 3aKOHBI 3K0sOTUU. bruoskonorus. ITousaTue 06 sxocuctemMax. Y CTOWYMBOCTh KO-
cucreM buocdepa, ee 3BonONUS U yCTONYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTh. Oc-
HOBHbIE CBe/ieHUs O maHere 3emiisi. OCHOBHbIE MOHITUS 3KOJIOTMU. 3aKOHBI U MPUHIIMIIBI HKO-
norun. [ToTokm »HEpPruM W BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXMMHYECKHE IHKITBI
(kpyroBopoThl BemecTB). LlukinnyHoCTh nporeccoB B Ouochepe u ycTOHIUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouocgepsl. Jlemorpaduueckue npodsieMsl
JlnHaMuKa 4eI0BeYeCKON MOIMYIISIINH, POXKIaEMOCTh, CMEPTHOCTh, BO3pacTHas CTpykrypa. I1po-
OJ1eMBl COBPEMEHHOTO 3Tara pocTa YUCIEHHOCTH HaceseHus. ['eorpaduueckoe pacnpeneneHue
HaceJIeHHs. PerynmupoBaHue HapoIOHACEICHUSI.
Mooyne 2. Ctpoenue u coctaB reochep 3emun. OCHOBHBIE (U3UKO-XUMHUYECKUE TMPOIIECCHI,
mpoTeKarolme B reocdepax
2.1 Atmocdepa 3eminu
Crtpoenue atmochepsl, posib POTOXUMUYECKUX peakuii B JOPMUPOBAHUHU COCTaBa aTMOC(HEPHI.
[TapuukoBslit 3 dexT. [TapHukoBsie ra3sl B atMocdepe. Knmumarndyeckue nociaeicTBUS aHTPOIIO-
Te€HHOU NeSITETbHOCTH.
Pacnpenenenue koHLeHTpaMu o30Ha B arMocdepe. O30H0BBIH cinoi. [Tpupoanblil KT 030HA.
CoBpeMEHHOE COCTOSTHHE 030HOBOTrO ciiof. [locneAacTBUsi pa3pylieHHs 0O30HOBOTO CJOSI 3eMJIU
JUIs yesioBeka u ouocdepsl B 1esnoM. CtpaTochepHblii 030H U TPOMOCHEpHBIA 030H: CXOJCTBO U
pasnnuust. MexyHapoaHOE COTPYIHUYECTBO B 00JIACTH OrpaHUYEHHUE MPOU3BOJCTBA U UCIOIb-
30BaHUs 030HOPA3PYLIAIOIINX BEIIecTB. MOHpealTbCKUil POTOKOI.
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KucnotHble 10311 U poLiecchl OKUCICHHs TpuMeceit B Tponocdepe. POTOXUMUYECKUN CMOT.
2.2. Tuapocdepa 3emaun

Bunbt Bog Ha 3emute. IIpecHbie Boawl. ['maponormdeckuid muki. [7100ambHBIE YKOJIOTHYSCKUE
npoOsieMbl ruapocdepbl. [TTaBHbIE KATHOHBI U AHHOHBI MPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoanbix Boja. OCHOBHBIE IPUYHHBI, ATAIbI U
MOCJICJICTBHS 3aKUCICHUS MIPUPOJHBIX BOJ0EMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE MTPOLIEC-
Chl B IPUPOJHBIX BojoeMax. Ctparudukaius npupoJHeix BogoeMoB. [Ipouecch adprpodukanum
BOoZi0eMOB. [IpuumnHbl 1 nocnencTBus.

2.3. JIutochepa 3emin

3emuas kopa. [louBa. Ctpoenue nouBeHHoro ciiosi. CoctaB mouB. OpraHuyeckue BEIIeCTBa B
nouBe. Ponb JKMBBIX OpraHu3MoB B (DOPMHUPOBAHHM MOYBEHHOrO clios. Tspkesable MeTaibl B
noyse. [lerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.

Mooyns 3. AHTPOIIOTEHHOE BO3/CICTBHE HA OKPYXKAIOIIYI0 CPEly U pallOHAIBLHOE MPUPOJIO-
[10JIb30BAHUE

3.1. IIpupoansie pecypcenl. [lonarue 06 0TX0aax MPOU3BOACTBA U MOTPeOIeHUS. ManooTX0qHbIe
1 0€30TXOTHBIC TIPOU3BOICTBA.

3.2 TloHaTue O IUTAHETApHBIX TpaHHUIAX. AHTPONOTEeHHBbIE BO3MYIIECHUS OMOTEOXHMHUYECKUX
UKJIOB a30Ta u pocdopa. OCHOBHBIC IPUHIIHITBI 3€TICHON XUMUH.

Mooyns 4. YcTroiunBoe pa3BUTHE

[TorsiTie 00 YCTOWYMBOM pa3BUTHH. VICTOpUS CTaHOBJICHHS IMOHSATHS. BKIag oTed4ecTBEHHBIX
yuenbix. Llenu ycroiunBoro paszsutus OOH. MexayHaponHoe COTpYIHHMYECTBO B 00IacTH
YCTOHYHMBOTO pa3BUTHs. [IpOMBINIUICHHAS YKOJIOTHS U 3€JICHasi XUMUSI KaK HHCTPYMEHT obecrie-
YEeHUs] YCTOWYMBOTO Pa3BUTHA. DKOJOTHYECKasl STUKA.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHO0il padoThl

N B 3auernbix | B akagem.
Bug yue6Hoi paboThl
eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3,0 108
KonraktHas padora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 36
CaMocCTOsITeTbHOE H3YUYCHHE TUCIIUTUTAHBI 1,1 39,8
KonTtakTHas camocrosiTenbHas paboTa 0,2
Bua koHTpoOJIA: 3aueT - -
. B 3auernbix | B actp. ya-
Bun yaeOHO# paboThI J—— cax
OO01asi TPY10€eMKOCTh IMCHUILIHHBI 10 Y4€OHOMY IJIAHY 3,0 81
Kounrakthas pa6ora (KP): 0,9 24,3
Jlexumu (Jlek) 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 27
CaMoCTOsITeTbHOE H3YUYCHHE TUCITUTLIMHBI 1,1 29,55
KonrtakTHas camoctosTenbHast pabora 0,15
Bua koHTpOJIA: 3aUueT - -
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«@Pu3nyeckas 3IEKTPOHUKA U JIeKTPoHHbIe pudopsl» (b1.B.0/1.8)

1. Heap JMCHUMIVIMHBI — U3yYEHHUE DJIEKTPOHHBIX NIPOLIECCOB B TBEPIBIX TEJIAX, a TAK KE
B BaKyyMe, ra3ax, Ha IpaHulax pas3zeiia cCpeJ ¥ IPUHIUIIOB [IOCTPOEHUS U paOOThI 3J1EKTPOHHBIX
pUOOPOB Pa3IMYHOIO HA3HAYEHUS. DTO O/IHA U3 OCHOBHBIX TEOPETUYECKUX AUCLUIUINH CHELH-
TbHOCTH, MO0 0e3 3HaHWI (PU3UKU MPOIIECCOB B MPUOOpPAX HEBO3MOXKHBI CO3HATENbHBIC U (-
(exTHBHBIE MOAXO0/bl K pa3paboTKe M OpraHM3allii TEXHOJOIMH B cepe Mpou3BOACTBA U3JlE-
JIMA 3JIEKTPOHHOU TEXHUKH.

2. B pe3ysabTare 0CBOCHUS JMCHHUILIMHBI CTYIEHT J0/KeH
Obnadams CleTyIONUMU KOMITETCHIIUSIMU:
— TOTOBHOCTHIO K OCBOCHHIO U SKCIUTyaTallid BHOBb BBoAUMOro obopynosanus (I1K-8);
— CHOCOOHOCTBIO TUIAHMPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKHE IKCTIEPUMEHTHI,
IPOBOIUTH 00pabOTKY MX Pe3yJIbTaTOB U OLIEHUBATh MOIPEIIHOCTH, BBIABUTaTh IMIIOTE-
3bl U YCTAHABJIMBATh IPAHULIBI UX IPUMEHEHUS, IPUMEHATh METOAbl MATEMATUYECKOTO
aHaJIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS
(IIK-16);
— TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUH /IS pellieHHsI BO3-
HUKAIOMKX (PU3MUYECKUX 331a4, CAMOCTOATEIBHOTO MPHOOPETeHUST (PU3NIECKUX 3HAHUH,
JUIs HOHUMaHMs IPUHIUIIOB pabOThl IPUOOPOB U YCTPOUCTB, B TOM YHMCIIE BBIXOASIINX
3a TpeJieNibl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);
3namy:

- OCHOBBI COBPEMEHHBIX TEOPH 3JIEKTPOHHBIX U ONTHUYECKUX MPOLIECCOB.

- UCTOPHIO, COBPEMEHHOE COCTOSIHUE WU IEPCIEKTHUBBI Pa3BUTUS JIEKTPOHUKH, a TaKKeE

MaTepHaloB U U3AEIIUN dJIEKTPOHHOW TEXHUKH;

- YCTPOWCTBO, NPUHIMI pabOThl, (PYHKIIMOHAIBHBIE BO3MOKHOCTH U O0JIACTH MPUMEHe-

HUSl OCHOBHBIX IIPEJCTaBUTENEH pa3HbIX KJIaCCOB 3JIEKTPOHHBIX IPUOOPOB.
Ymemn:

- paccunTaTh OCHOBHBIE ITapAMETPhI MOJYIPOBOIHUKOB U P-N MEPEX0/I0B.

- OIIPEJENATh OCHOBHBIE MTAPAMETPhI CBETOM3IYYAOIUX MaTEPUATIOB U YCTPOMCTB.

- UCMOJIb30BaTh CTAHAAPTHYIO TEPMHUHOJIOTHUIO, ONpeesieHusl, 0003HaYeHHs] U €AMHUIIBI

(U3NYECKUX BETUYUH B 2JIEKTPOHUKE;

Braoemy:

- METOJJaMM HU3MEPEHHUs NapaMeTPOB U XapPaKTEPUCTUK 3JIEKTPOHHBIX MPHUOOPOB, OIIEHOY-

HBIX PacYETOB OCHOBHBIX IKCILITyaTallMOHHBIX XapaKTEPUCTHUK.

Breimycknuk gomken o6nanate cnenyomumu  komnerenuusamu: [1K-8, TIK-16, TTK-19.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Baenenue.

[Ipenmer u obnacth uccnenoBanuii kypca dusznyeckoit aneKTpoHUKH. TeMbl Kypcea.

1. DnemMeHThI 30HHON TEOPUH TBEPABIX TEJ

OO6pa3oBanue 30H. 30HHBIE CXEMBI MPOBOAHHUKOB, MOJYIIPOBOAHUKOB M JHAJIEKTPUKOB.
CrarucTiKa paBHOBECHBIX HOcHUTeNEH ToKa. Y poBeHb Depmu. KoHneHTpanust HocuTenen Toka B
COOCTBEHHOM IIOJTyIIPOBOAHUKE. IIpuMecHble ypOBHM B KpUCTajule. 3aBUCUMOCTH MOJI0KEHUS
ypoBHs PepMu OT KOHLEHTpAIUU NMPUMeEcel U OT Temrneparypsl. HepaBHOBECHBIE HOCUTENHN 3a-
psizia B MOJXYNPOBOJHUKE. PaccesHue sHEPruu Ha TEIJIOBBIX KOJeOAHUSIX PEIeTKH, Ha 3apsKeH-
HBIX Je(deKTax, Ha HeUTpanbHbIX nedekrax. [IBukenue Hocutenen 3apsiia. [1oABHKHOCTE.
JHuddysus u npeiid. Mckaxxenne 30H BOIU3U MOBEPXHOCTH MOTYITPOBOIHUKA.

2. DIEeKTpUYECKHUE MEPEXOIBI.

O6pasoBanue p-n nepexona. CBoiicTBa p-n nepexoja, NpsiMoi U 0OpaTHBINA TOKH p-n TIe-
pexojia. MeXaHU3MbI TIPOOOSI P-n Mepexo/a: JTaBUHHBIN, TYHHEIbHBIN, TEIJIOBOW. BonsTammep-
Has XapakTepucTuka. bapeepHas u nupdy3moHHasE EMKOCTh 3JIEKTPOHHO-IBIPOYHOTO MEPEXo/a.
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[Tepexoanble nporeccel B p-n nepexojax. M30TUIHbIE U aHU30TUIIHBIE reTeponepexoasl. Kpat-
KUK 0030p METOJIOB CO3JaHuUs p-n nepexoaa. OMHYECKUE U BRITPSIMIISIONINE KOHTAKTHI.

3. [TonynpoBOAHHKOBBIE TPUOOPHI

be3 p-n nepexona (pe3nucTopsl, HOTOPE3UCTOPHI, TEPMOPEIUCTOPHI, TPOCTEHUIITNE JATYNKH
Xoumna, Bapuctopsl). C 1 p-n nepexoaom (Auoabl, GOTOANO/IbI, TYHHEIbHbBIE AUO/AbI, BAPUKAIIbI,
CTaOUIIUTPOHBI, CBETOAMO/bI, CBETOINO/IBI C TETEPONEPEX0JaMH, COJTHEUHbIE AleMeHThl). C 2 p-
n nepexosamu (OUMOJISIpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAH3UCTOPHI, (hoToTpan3uctopsl). C 3 p-n
nepexogaMu (TupucTopsl, (ototupuctopsl). C OGompmmM uuciom p-n nepexonos (I13C-
MaTpUIbl, UHTErpaJibHbIE CXEMBbI (KJIacCU(UKaLUs, peIesbl HHTErpalun), 31eMeHTsl 1lenbThe).

4. DIeKTpOHHbIE SBJIEHMS, OO0YCIOBIEHHBIE CBS3aHHBIMU 3JIEKTpoHamu: JluanexTpuue-
CKHE MaTepHualibl: BUJbI NOJSApU3alUN B TBEpAOM Teie. CerHeToaNeKTpUKH, CErHETOIECTUKH,
AJIEKTPOCTPUKLIMOHHBIE MaTEPUAIIbI, IbE30JEKTPUKH, TUPOIIEKTPUKU. MarHUTHbIE MaTepUalIbl:
napa- ¥ JuaMarHeTuku, ¢peppo-, peppu -, 1 aHTU(EpPPOMarHeTUKU. MarHuTOMIrkue 1 MarHu-
TOTBEP/IbIE MaTepHaibl, MarHUTHAsA 3amuch uHMopMaryu. CBEpXIPOBOIHUKH: SIBICHUE CBEpPX-
npoBoIUMOCTH, 3ddekT MeiiccHepa, addext JIxozedcona, ceepxnpoBoauuku I u Il poxa.

5. DNEeKTPOHHBIE MTPOLIECCHI B ra3ax U NPUOOPHI HA UX OCHOBE

Bunpl 31eKTpOHHOM SMHCCUU (TEPMO3JIEKTPOHHAS SMUCCHSI, aBTORIEKTPOHHAsI HIMHCCHS,
(OTO3IEKTPOHHASI AIMHCCHUS, BTOPHYHAS JEKTPOHHAs dMuccusi). MoHM3anms u Bo30YKICHHE B
razax. DJIEKTpUYECKUe pa3psasl B ra3ax (TICOIIUM, 1yroBoi, KOPOHHBIHM, HCKPOBOM, BBICOKOYA-
CTOTHBIE pa3psaabl). [a3opaspsaHble W JIOMUHECHEHTHble Jjamnbel. DPOY. DnekTpoHHO-
ONTHYECKHE IpeoOpa3oBaTesy.

6. HauanpHbie cBenenus no texuuke CBY

Oco6ennoctu CBY-auanazona. MoaudunupoBanue konedatenbHoro Kourypa. Koakcu-
anbHBIH M 0O0BEMHBIN pe3oHaTophl. lloHATHEe pacnpenencHHbIX napameTpoB. CorjacoBaHHas
Harpy3ka. Koporko3amkHyTbIi muieid. Korpduunents: 6erymieii Bonusl (KbB) u crostueit Bo-
Hel (KCB). BonnoBoa. OTpaxaTenbHbIi U MPOJETHBIN KIUCTpoHBI. Jlamma Oeryiieil BOJHBI.
Jlammna o6paTHO# BOJIHBI. MarHeTpoH.

7. JTromuHECTIEHIUSA

PexomOnHaIMOHHAas 1 BHYTPULIEHTPOBAs! JTIOMUHECIIEHIIUs. Pe30HaHCHBI MEeXaHU3M Iie-
penaun Bo30yxneHus. BzaumoneiictBue mynbrunoieid. OOMeHHOe B3auMopeicTBue. LIeHTpsI
pexkoMOMHauu. Mojienu u3aydaTenbHOM pexoMOuHanuu. KuHeTnka BHYTPUILIEHTPOBOH M pe-
KOMOMHAIIMOHHOW JTIOMUHECIIEHIIMU. TyIIeHne JIOMUHECIICHIINH.

8. JIazepsl

CrioHTaHHbBIE U BBIHYXJAEHHbIE nepexobl. Koapdumuents! DitHirelina. HBepcHas 3a-
ceneHHOCTh. OCHOBHBIE yacTH Jazepa. Knaccugukanus nazepoB. TBepaoTesnbHbIE J1azepsl (Ha
NIEPEXO/IHBIX aKTUBaTopax, Ha P30 akTuBaropax, Ha LIEHTPAaX OKPACKH, MOJYINPOBOJHUKOBBIE
nasepsl). Jlazepsr Ha kpacuTensx. ['a3oBeie nazeprl. [I[puMeHeHme 1a3epoB.

9. PacipocTpaHeHune U3Iy4eHUsl B CPEIE.

[Tokazarenu npenomnenus. OTpaxkeHue cBera. BolokOHHBIN cBeTOBOA. BUbl paccesHus
u3nydeHusi: PaneeBckoe paccesHue, paccesHue Mu, KOMOMHAIIMOHHOE pPAcCesHUE, pacCcesHue
Manaensmrama-bpuinmosna. Matepdepenuns. MHorocnoitHble JUAJEKTpUUECKHE 3epKajia U
MOJIyNIPO3PAYHbIE MAaTEPUAJIBL.

10. HoBble HanpaBiIeHNs B JJIIEKTPOHUKE

doToHUKa, ONTO3JEKTPOHUKA. [IpobiieMbl U mpeaessl KpeMHHEBOH A1eKTpoHuKU. Hano-
anekTpoHuKa. CIIMHTPOHMKA.

4. O06beM yueOHOM JUCUUIIJIMHBI
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Bcero 6 cemecTp 7 cemecTp
Bupt yueOnoii padotet 3au. en. | Ak.uac. | 3a4. en. :;Ié 3au. en. | Ak. yac.

O01mas Tpya0eMKOCTb U C- 8 288 4 144 4 144
HUILUIMHBI 110 Y4e0OHOMY IJIAHY
KonTakTHasi padora — ayam- 35 196 2 79 15 54
TOpPHBbIE 3aHATHS:
Jlexru (JIek) 1,5 54 0,5 18 1 36
JlaGopaTtopnsie 3ansatust (JI3) 15 54 1 36 0,5 18
[Tpaktaeckue 3anrstust (I13) 0,5 18 0,5 18 - -
CamocrosiTesibHas padora 35 126 2 79 15 54
(CP):
Jomarmssis paboTa 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
KoHTtakTHas caMmocTosITeIbHas

15 6
padora 2,75 1,75 J 1
CaMocTosATeIbHOE N3YYEHHE ' ’

84 30
pa3aenoB AUCUUTLIMHBI o4
Bujabl KoHTpOIS: 3auer ¢ ouen- Ixczamen

KOii

KonrakTtHas pabGora — mpo-

0,4 0,4
MEKYTOYHAasi aTTecTalus 1 1
IloaroToBKAa K 3K3aMeHy 35,6 35,6

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh 3au. ex. Acrp. 3au. ex. Actp. 3au. en. Acrtp.

gac. gac. yac.
O0uas Tpy10eMKOCTb M C- 8 216 4 108 4 108
HHUILUIMHBI 10 Y4e0HOMY IJIAHY
KonrakrHas padora — ayau- 35 94,5 9 54 15
TOpPHbIC 3aHATHSA: 40,5
Jlexmm (Jlek) 15 40,5 0,5 13,5 1 27
Jlaboparopusbie 3ansaTus (J13) 15 40,5 1 27 0,5 13,5
IIpaktuueckue 3anstus (I113) 0,5 13,5 0,5 13,5 - -
CamocrosiTeibHas paGora
(CP): 3,5 94,5 2 54 1,5 40,5
JlomanmHsist pabora 0,5 13,5 0,25 6,75 - -
Pedepar 0,25 6,75 - 0,5 13,5
KonTakTHas camocTosiTenpHas 11.25 6.75
padora 275 1,75 1 4.5
CamMocTosATeIpHOE U3YUCHHE ' ’

62,6 8,8
pa3ziesoB TUCIIUTUTMHBI 22,5
Buasbl koHTpOJIA: 3ader ¢ ?HeH- SK3aMen

KOii

KonrakTHas pabGora — mpo-

0,3 0,3
MEKYTOYHAS aTTeCTALUS 1 1
IloaroroBka K 3K3aMeHy 26,7 26,7
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AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Haueprareabnas reomerpus» (b1.B.0O/1.9)

1. Heab AMCUMNJIMHBI - HAYYUTH CTYAEHTOB CII0c00aM 0TOOpaKeHHsI MPOCTPAHCTBEHHBIX
(opM Ha TIOCKOCTH, BHIIMOJIHEHUIO U YTEHHI0 YEPTEKEH U PaBUIIaM U YCIIOBHOCTSIM, TIPH-
MeHsieMbIM TTpH 3ToM (cTangaptam ECKJI).

2. . BBINYCKHUK O HamnpaBJICHUIO MOATOTOBKM OakanaBpoB:18.03.01. «Xumuueckas TEXHOIO-

TUs», NODKeH 00aaarh cienyronmmu  oomekyabTypasiMu (OK) , obmenpodeccrnonanbHbIMU

(OIIK) 1 KOMIETEHIIUSIMU

2.1.00mmeKynbTypHBIC:
- CIIOCOOEH K camoopraHu3anuy u camoodpaszoanuto (OK-7).
2.2. O6menpodeccuoHaIbHBIC:

- BJIaJICET OCHOBHBIMH METOJAaMH, CIIOCO0aMH M CPEICTBAMH TOIYYEHUs, XpPaHEHUs, IepepadboT-

K1 uHGOpMaIK, HaBbIKAaMHU PabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM yIpaBieHHs WH(OpMALIH-

eit (OIIK-5),

2.3 IlpodeccronanbHele:

. CHOCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTALMIO, 010MpaTh 000py10BaHUE, FOTO-

BUTb 3asBKH Ha MpHOOpeTeHre U peMoHT obopynoBanus (ITK-9).

[Tocne u3yueHus: AMCUUILIMHBI OaKanaBp JOKEH:

3Hamb:

- crioco0bI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BHIMOJHEHUH YEPTEXKEi;

- BHJIbI CHMMETPHH F'€OMETPHUECKUX PUTYD;

- BO3MOXXHOCTH NPHUMEHEHHS METOJOB HauyepTaTeIbHOM T€OMETpUU IS pelleHus (PU3UKO-

XUMHUYECKHX 3a71ay;

yMemy:

- BBINOJIHATHh M YUTATh YEPTEKH T'€OMETPUUYECKUX MOJIENEH C y4eTOM JEHCTBYIOIIMX CTaHAap-

TOB;

enadems.

- cioco0amMH ¥ IpueMaMH N300pakeHUs MPEIMETOB Ha MJIOCKOCTH.

3. Kparkoe coaep:kanue JUCHUTIIHHBI
IIporpamMmma aucHUIIMHBI BKJIKYaeT B ce0s1 3 Moy st

Moayasb 1.001mue npaBu/ia BoINOJTHEHHUS YepPTeKe.

1.1. IlpaBuna BpinoJiHeHUs1 U ogopmiieHust Yeprexkeil B coorBercTBuu ¢ 'OCT. dopmartsr:

pa3Mepsl 1 0003HaYEHHE OCHOBHBIX U JOIOJIHUTENbHBIX (popmatoB. Pacnonoxxenue ¢popmMaTosB.

Macmtab: HaTypalbHBIM MaciiTad, cTaHAapTHRIE MacIITaObl YMEHbIIEHUS U yBenuyeHus. JIu-

HUU: TUNBI U TonmHaa TuHUH. [lpudT: Tuner u pazmeps! mpudToB. OCHOBHBIE HaANUCH Tpadu-

YECKUX U TEKCTOBBIX JIOKYMEHTOB.

1.2. T'eomerpnueckue nocrpoenusi. ConpspkeHUs:: OCHOBHBIE BUJABI M MPAaBUJIA BBITOJIHEHUS.

VYKIIOHBI U KOHYCHOCTHU: pacyeT U IMpaBWjia HAHECEHUs Ha depTexe. /[eneHue oKpyKHOCTH Ha

paBHBIC YacTu. HaHeceHre BEHIHOCHBIX U pa3MEPHBIX JIHHHIA Ha YePTeKe.

Mogayas 2. IlpoeunpoBanue reomerpudeckux Guryp.

2.1. Mertonx npoexkumii. Bunsl nmpoenuposanusd. LlenTpanbHOE MpoenupoBaHue: HEHTP MPOELH-

pOBaHUsA, IJIOCKOCTh IPOEKIUH, MPOCHUPYIOIIUE JIy4d, NpoeKiuu. CBONCTBA LIEHTPAIBHOIO

npoenupoBaHusi. JJoCTOMHCTBA U HETOCTATKH LIEHTPAIBHOTO MPOSIUPOBAHUS.

[TapannensHoe npoennpoBanue. Hanpasnenue npoenupyronmx gydeit. CBoicTBa napauielibHO-

ro npoenupoBanus. [IpoennpoBanne KOCOyrojibHOE U NMPSAMOYIOJIbHOE (OpTOroHanbHoe). CBOi-

CTBa OPTOTOHAJILHOTO MpoerupoBanus. OOpa3oBaHHe KOMILIEKCHOTO YepTexa (dmopa MoHxa).

OproronanbHbIi yepTex Touku. Koopaunate! Touku. [TocTpoeHne TOUKy 1Mo ee KOOpAnHATaM.

2.2. Ilpamble auHuu. CiocoObl 3amaHus NpsMoi Ha uepTexke. Knmaccuduranus mpsiMbIX 1O

PacroI0XKEHUIO OTHOCUTENIBHO JIPYT Apyra: IpsiMble NepeceKarolyecs, napajule]bHble U CKpe-
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muBaroecs. Kimaccupukanust npsiMbIX OTHOCUTENBHO MJIOCKOCTEN MPOEKIMA: IpsMble 00IIero
Y 4aCTHOT'O I0JIOKEHHUS — IIPsIMbIE YPOBHS U npoeuupyromue. [IpuHa ie;xHoCTh TOUKH MPSIMOU.
Teopema 0 poeLpOBaHUM MIPSIMOTO YIJa.
2.3. ILinockocthb. CriocoObl 3aanusl IUIOCKOCTH Ha uepTexe. Kiaccupukanus miockocTeld 1o
PACIIOIOKEHUIO OTHOCUTENIBHO IJIOCKOCTEN MPOEKLUI: INIOCKOCTH OOILEro ¥ 4acTHOIO MOJIoXkKe-
HUS — [IPOELUpYIOLE U ypoBHs. IIprHaie)kHOCTh TOUKH U IPSIMOMN TIIIOCKOCTH.
2.4. Kpusble jqunnu. Knaccupukamusi KpuBbIX: HUPKYJIbHbBIE M JEKaJlbHbIE, 3aKOHOMEPHbIE U
He3akoHOMepHBbIe. [Topsanok kpuBoi uHUM. 11n0CcKNe KpUBBIE IMHUKA BTOPOTO NOPSIKA: JUIUIIC,
napabosna, runep6onia. IlpocTpaHcTBEeHHbIE KpUBBIE: IMIIMHAPUYECKAs U KOHUYECKasi BUHTOBBIE
JIMHUH.
2.5. IoBepxHocTH. OOpa3oBaHUe W 3aJlaHUE MOBEPXHOCTEH Ha YepTexe (KMHEMaTHYECKUU WU
KapkacHbIil criocoObl). [lonarue 06 ompenenutene noBepxHocTH. Kiaccudukanus moBepxHO-
CTEW: JMHeHuaTble U HelMHeHyaTble, TOBEPXHOCTH BpAIEHUs, IOBEPXHOCTH C JBYMS HalpaB-
JSIOUIMMHU UM IJIOCKOCTBIO INMapaiiesin3Ma. BUHTOBbIE MOBEPXHOCTHU. XapaKTEpHbIE JUHUHU I1O-
BEPXHOCTEH BpallleHus: MEepUIMaHbl, IIaBHbIM MepHUIuaH, napajuieiau, 3KkBarop, ropio. [Ipunan-
JICKHOCTh TOUYKHU MTOBEPXHOCTH.
2.6. I'eomeTpnueckue Tena. [[poekiny MHOrOrpaHHUKOB (IpaHHbIE F'€OMETPHUECKUE Tella), B
TOM YHUCJIE MpaBUWIbHbBIE (TETpadIp, FeKCa’Ap, OKTA3p, AOJAEKa’Ap, UKOCAdAP), Tejla BpallleHus
(uMIUHAP, KOHYC, 1Iap, TOP).
2.7. CumMmeTtpusi reomeTpudeckux (puryp. CAMMETpHsi OTHOCHUTEIIBHO TUIOCKOCTH, TPSMOH,
Toukd. CUMMETpHUS BpaILLCHUs, IOPSIIOK OCH CUMMETPHH.
2.8. OmnpepneneHne HATYpPaJIbHOH BeJHYUHBI OTpe3Ka MNPAMONH M IUIOCKOH ¢ury-
pbl. OnpezienieHre HaTypaJbHOM BEJIMYMHBI OTpe3Ka MPsIMOM CIIOCOOOM MPSMOYTOJIbHOIO Tpe-
yroJIbHUKa U CIIOCOOOM IPOELMPOBAHUS Ha JIOMOJHUTENbHYIO IIOCKOCTh. [locTpoeHue HaTy-
pabHON BEJIMYMHBI IIIOCKON (DUTYPHI.
2.9. Ilepeceuenne reomeTpuiecknux odpas3os. [lepeceueHre MHOrOrpaHHUKOB, MHOTOTpaHHHUKA
C ITOBEPXHOCTHIO BpaleHus. [lepeceuenne noBepxXHOCTEN BpaleHHs: JBYX IIPOELUPYIOLIUX T10-
BEPXHOCTEMH, Mpoenupymolel ¢ Henpoeuupymoiei. [lepeceuenne HempoenupyoUMX TOBEPXHO-
CTEH BpallleHUs C MapauIeIbHBIMH OCAMHU. Teopema O NepecedyeHUH COOCHBIX MOBEPXHOCTEHN
BpaiteHus. [loctpoeHne TuHUYN NepecedeHns] HEMPOESIUPYIOIUX TOBEPXHOCTEN BpaIIEHHUS C T1e-
pPECEeKaUMMHCA OCSIMU METOJIOM KOHIEHTpHUecKuX cep. YacTHble ciyyau MepecedeHus Io-
BEPXHOCTEHN BTOPOro nopsijaka: Teopema MoHka U ee CleACTBHE.

Mopayas 3. U306paskenns npeameros o 'OCT 2.305-2009.
3.1. U3o0paxkenusi. Buapl uzobpaxenuit mo 'OCT: Bubl, pa3pessl, c€UeHUsI, BBIHOCHBIE dJIe-
MeHTbl. OcHOBHbIE BUBI. [J1aBHBIN BUJ, TpeOOBaHUs, NMpeIbsABIsIeMble K TJIaBHOMY BHIy. [lo-
MOJTHUTENbHbIE U MECTHbIE BUABL. Pa3zpessl, kiaccudukanus pa3pe3oB MO PacloNIOKEHUIO CEKY-
HIei TIOCKOCTH OTHOCHTENBHO IUIOCKOCTEM MPOEKLU: pa3pe3bl BepTHUKAIbHbIE, TOPU30HTANIb-
Hble U HakJIoHHbIe. Kiaccudukanus pa3pe3oB MO YUCITY CEKYHIMX IJIOCKOCTEH: pa3pessl Mpo-
CTBI€ U CJIOXHBIE — CJIO’KHBIE CTYIIEHYAThI€ U CJIOKHBIE JIoMaHble pa3pe3bl. CoBMEIIeHHbIE H300-
paxkeHus. MectHble paspe3bl. CeueHHs HaJOKEHHBIE U BBIHECEHHBbIE. BBIHOCHBIE 3JIEMEHTBHI.
[TpaBuiia 0003HaYEHUS U300paKEHUI.
3.2. Hak/10HHBbIE CeYeHHs] TeOMeTPHYeCKHX TeJl. [locTpoeHne npoekuil ¥ HaTypajJbHbIX Be-
JMYUH TeoMeTpudeckux Tesl. HakioHHbIe ceueHuss MHOTOTPaHHUKOB. Bubl U mpaBuiia mocTpo-
€HUSl CEYEHMM LMIMHJIpA. 3aBUCUMOCTh BHJA HAaKJIOHHOI'O CEUEHUs KOHyCa OT pPacIOJIOKEHUs
CEKYIIIEeH MITOCKOCTH OTHOCUTEIBHO OCH KOHyca. HakimonHble ceuenus mapa. [TpaBuiia noctpoe-
HUS HAKJIOHHBIX CEYEHUIN COWIEHEHHBIX TEll.
3.3. AkcoHoMeTpUYeckHe 4YepTexu u3aeauii. OOpa3oBaHHEe aKCOHOMETPHUYECKOTO UYepTeKa.
[lepBuunas u BropuuHas npoekiuu. KoapuuneHTsl UCKaXKEHUsI aKCOHOMETPUYECKOTO YepTe-
xa. [lepexos oT HaTypanbHBIX KOA(PGUIMEHTOB UCKAXXEHUS K IPUBEACHHBIM. Buabl akcoHOMET-
puu. BeinonHeHue 4epTeKel MHOIOYIOJBHUKOB M OKPYKHOCTEH B IPSAMOYIOJIBHOW U KOCO-

77



YrOJIbHOM (TOPU30HTAIIBHON M (PPOHTAIBLHOM) N30METPUAX. AKCOHOMETPHUECKHUE YEPTEKH Ieo-
METpUYECKUX Tell. Pa3pe3bl B aKCOHOMETPUHU.

3.4. IlpumeHeHune 00pa30B U MeTOI0B HAYEPTATEJIbHOW reoMeTPHH /JIsl pemeHust (PU3NKO-
xuMHnueckux 3aaad. ['padpuyeckoe n3o00paxkeHNe cOCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM: OTpe-
30K COCTaBa, TPEYroJbHUK COCTaBa, TETpadap cocraBa. ['paduueckoe nM300pakeHUE CBOMNCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe wn300pakeHHE CTPYKTYpPHI BEIIECTB, MPUMEPHI
M300paKeHUsI BEIIECTB.

4. O0beM y4eOHOI JUCHUIIJIMHBI

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akan. B actpo-
eAUHULIAX yacax HOM.
yacax
O0mas Tpya0eMKOCTh IMCUMILUIMHBI 10 y4eOHO- 4 144 108
MY ILIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexumm (1ex.) 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrosiTesbHasi padora: 2,335 84 63
PacuerHo-Tpaduueckue paboTh 1,75 63 47,25
IToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
By uToroBoro KOHTpOJIst 3auer ¢ OLleHKO

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«MatepuaJjioBeieHue 1JIs J1eKTPOHHON npombinuienHocTn» (b1.B.0O/1.10)

1. lean AuCHUNIMHBI:

-IIpUOOPETEHUE CTYJAEHTAMU 3HAHWUW, HEOOXOAMMBIX ISl CAMOCTOSTEIBHOTO pEeIICHUs
BONPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuajoB OOOPYIOBaHHS M KOHCTPYKIUH XHMHKO-
TEXHOJIOTHYECKUX TPOILIECCOB C YYETOM YCIOBHUU JKCIUTyaTallMH, a TAKKe HSKOHOMUYECKUX U
HKOJIOTMYECKUX (PaKTOPOB;

- moiydeHre uHGopMarru 0 GU3HNIECKON CYNTHOCTH SIBIICHUN, MPOUCXOIAIINX B MaTe-
pHuanax, UCIOIb3yeMbIX, B YACTHOCTH, B TEXHOJIOTHUSX MAaTEpPHAIOB U MPHOOPOB AIEKTPOHHOU
TEXHUKH U HAHODJICKTPOHUKH;

- YCTaHOBJICHHE 3aBUCUMOCTH MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU MaTEepUAJIOB,
WCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJOTHUSX MATEPHUATIOB M MIPHUOOPOB IIIEKTPOHHON TEXHUKHU U
HaHORJIEKTPOHUKH,

- U3yYCHUE TEOPHH U MPAKTUKU PA3TUIHBIX CTIOCOOOB YIIPOUYHECHHS MAaTEPUAJIOB;

- U3Y4YEHUE MATEepUAJIOB DJIEKTPOHHOM TEXHUKHU M HAHOAJIEKTPOHHUKH, OCHOBHBIX TPYIII
METaJUTMYECKUX U HEMETAJUTMYECKUX MaTepHUAJIOB, UX CBOMCTB M 00JIaCTe MPUMEHEHHS.

2. B pe3syabrare u3y4eHHsl AMCHMIUIMHBI 00y4YaloUIWiics MO NporpaMmme Oaka-
JIABpHATA /10JI2KeH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) komneTeHnusIMu:

-CIIOCOOHOCTHIO TTPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHHUS TP pa3padO0TKe TeX-
HOJIOTUYECKUX MPOIECCOB, BHIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUU C YYETOM DKOJIOTH-
4ecKuX nocneAcTsuit ux npumenenus (11K-4);

-CIIOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPhS, MATEPUATIOB M TOTOBOM MPOIYKIIMH, OCY-
IIECTBIIATH OLIEHKY pe3yabTaToB aHaiau3a ([TK-10);

-TOTOBHOCTHIO MTPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIIMOHHBIC HUCTIBITAHHSI MAaTEPUATIOB,
u3aenuil 1 TexHoaoruueckux nporeccos (ITK-17);
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-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COCIUHEHUU U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbuoctu (I1K-18).

Buame:

- Kiaccu(HKanuio, CTPYKTYpy, COCTaB M CBOWCTBA MAaTepHAlIOB, HCIOJB3YEMBIX, B
YaCTHOCTH, B TEXHOJOTUAX MAaTEpUaJIOB W MPUOOPOB DBJIEKTPOHHON TEXHHKH U
HAHORJICKTPOHUKHU;

- MapKUPOBKY MATEpUAJIOB, UCIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTMSIX MAaTEPHAJIOB U
IpuOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH, I10 POCCUMCKUM CTaHJapTaM;

- OCHOBHbBIE KOHCTPYKIMOHHBIE M (PYHKIMOHAJIbHBIE MaTepHalbl, MPUMEHsSIEMbIE B
XUMHUYECKON TEXHOJIOTMH U XUMHUYECKOM aIllapaToCTPOEHUHU;

Ymems:

- palmMoOHANBbHO TOAO0pPaTh  KOHCTPYKLIMOHHBIN MaTepuan Uil XUMHKO-
TEXHOJIOTHYECKOro Ipoliecca (peakropa, ammapara, MalldHbI) C YY€TOM METOJOB 3alllUThl OT
BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKON CpPEbI;

Braoemo:

- METOJaMH OIpe/e/iCeHUs] CBOMCTB MaTEpUajoB, HCHOJIb3YEMbIX, B YacCTHOCTH, B

TEXHOJIOTHSIX MaTEpPUaIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKH;

- JIaHHBIMM Ui TIPUHSATHS KOHKPETHBIX TEXHUYECKUX pEUIeHUH Ipu pa3paboTke
TEXHOJIOTHYECKHX MPOIECCOB C TOUKHU 3PEHUSI TEXHUKO-3KOHOMUYECKOH 3P(HEKTUBHOCTH.

3. KpaTkoe conep:kanue JIUCHUIIIHHBI

MartepuanoBeneHue Kak Hayka: 1Ielid, 3aJa4d ¥ 3HaUeHue AUCUUILTHHBL. OOume Tpedo-
BaHUs, NpEeAbABIIEMbIE K MaTepualaM B 3aBUCUMOCTU OT YCJIOBUM HCHOJIb30BAaHUS WUJIU JKC-
miyarauuu. Pazsurue Hayku o matepuasiax. Posib pyCCKHUX y4€HBbIX B pa3BUTUHU Hayku. JlocTu-
JKEHUs B 00JaCTU CO3/1aHUsl HOBBIX MaT€pUANIOB, UX NMPUMEHEHMsI. 3HaUeHHE MaTepUaloB B pas-
BUTHH XMMUKO-TEXHOJIOTMYECKHX MPOLIECCOB U 00ecIeueHn UX 0e30IacHOCTH.

OcHOBHbBIE TIOHATHS O CTPOEHHUH, CTPYKTYpE U CBOMCTBAaX MaTepuanoB. Meronbl u3yue-
HUS CTPYKTYpPBI U CBOMCTB MaTepHalloB.

Crpoenue marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccudukanus
KPUCTAJIJIOB 110 THIAaM CBSI3U. AHM30TPONHMs CBOMCTB KpUCTAIOB. CTpOEHHE pEANbHBIX KpH-
ctayyioB. JleexkThl peadbHBIX KPUCTAIIOB U MX BIIMSHUE Ha CBOMCTBA METAJNIOB U CIUIABOB.
CaoiicTBa qucnokanuii. Kpucrammsanus MeTaioB U ciuiaBoB. CaMONpOU3BONIbHAS KPUCTAIIIN-
3anust. HecamonpounsBosibHast Kpuctaumsanus. AMoppHble MaTtepuansl. Hanomarepuansl. Aj-
JIOTPONIUYECKHUE ITPEBpaLeHHs MeTAII0B. CTPyKTypa HEMETAININYECKUX MaTepuanoB. CTpoeHue
MOJIMMEPOB, CTEKJIA, KEPAMHUKHU.

Marepuainbl 3JIeKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKU. Martepuanbl ¢ 0COOBIMH 3JIEK-
TPUYECKUMHU CBOMCTBAMH.

CaoiicTBa Matepuanos. [lokazatenu coiicTB. Knaccudukamnus cBoiictB. MexaHudeckue,
¢du3nueckre, XMuMUYECKUE, SKCITyaTallMOHHBIE M TEXHOJIOTMYECKHe CBOIcTBa MaTepuaoB. I1o-
Ka3aTelld MEXaHUYeCKHUX CBOICTB, OINpenessieMble NMPU CTaTUYECKUX HCIBITAHUSX Ha pacTsiKe-
HUEe M u3rud. Meronabl ompeaeneHUs TBEPIOCTH MarepuaioB. Ilokasarenn MeXxaHHYECKHX
CBOICTB, ompe/eNseMble PU TUHAMUYECKUX U [UKINYECKUX HCTIBITAaHUSIX.

PU3NKO-XUMHUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS.

OCHOBBI TEOPUU CIUIABOB. J[MarpamMMbl COCTOSIHUS CIUIABOB. T€pMHUHBI U OMpPEICIICHUS.
Jlnarpammsl — «cOCTaB-CBOWCTBO». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBaMU
CILJIaBOB M TUIIOM uarpammbl coctosiaus. [Ipasuino H.C. KypHakoga.

Mertannnueckue MaTepuabl.

Kenezoyrnepoaucteie criaBbl. CTPYKTYphI CIUIABOB Kee30-yriaepoa. JuarpaMmmsl co-
CTOSIHUS KeJe30-11eMeHTUT. KoMIoHeHThI, Ga3bl U CTPYKTYPHBIE COCTaBISIOIIME cTaneil u Oe-
JIBIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAIIIMYECKHE MaTepUabl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAIIN.
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Knaccugukanus craneil, onpeneneHue MOHATHS KadecTBa cTaid (TpeOOBaHMsI K KadyecTBY).
BnusiHue yrieposa U MOCTOSHHBIX (TEXHOJIOIMYECKHX) MPUMeEced Ha KayeCTBO CTaM, METOJbI
yIY4IIEHUs] KauecTBa CTaaM (IOBBIILIEHHE €€ KOHCTPYKLMOHHOM Ipo4yHocTH). BiusHue nerupy-
IOIMX 3JIEMEHTOB HA CBOMCTBA CTAIM. J(MarpamMMbl COCTOSIHHSL KEJI€30-JIETUPYIOIIHUM 3JIEMEHT.
Koncrpykuunonnsie cranu. MHcTpyMeHTanbHble cTanu. Kiaccudukanus yriaepoaucTsiX U JIeru-
POBaHHBIX CTajed. MapKupoBKa CTalel MO0 XMMUYECKOMY COCTaBy. KOHCTPYKIMOHHBIE CTalu U
crutaBbl. IHCTpyMEHTaJIbHBIE CTAJIX U cIuiaBbl. UyryHBI U TBepAble CIulaBbl. CBOWMCTBA U Ha3Ha-
yeHue uyrysa. [Ipouecc rpadpuruzanuu. UyryHsl cepble, Oeible, KOBKUE, BBICOKOIIPOYHBIE, UX
CBOMCTBA, 00aCTh NPUMEHEHHUS, MAPKUPOBKA.

Teopus 1 IpakTUKA TEPMUYECKON  XUMHKO-TEPMHUECKOM 00pabOTKH METAIJIOB U CILIa-
BOB. IIpupona, MexaHu3M U yCIOBMsI NPOTEKAHUS CTPYKTYPHBIX NPEBPAILEHUI B cTanu. Bunabl
TepMU4ecKoil 00paboTku ctamu: oTxur | u Il poxa, MOMHBIN M HEMOMHBIA OTXKHUT, HOPMAaJIU3a-
15, 3aKaJIKa, OTITYCK. 3aKaJIMBa€MOCTh M NPOKAJIMBAEMOCTb cTanel. BinusHue Tepmuueckoit 06-
paboOTKM Ha MEXaHUYECKHe CBOicTBa cTayiu. PU3NUecKrne OCHOBBI XUMUKO-TEPMUUYECKOI 00pa-
60Tku. Buzabl u cnocoOsl nementanuu. uddy3noHHoe HachllleHHE TOBEPXHOCTH HEMeTalula-
mu. AzotupoBanue crand. Juddysmnonnas merammzanus. MoHHAs XUMUKO-TepMUYecKas 00-
pabotka. IlepcrieKTUBBI pa3BUTHsI XUMUKO-TepMUUYecKoi 0O0paboTku. Auddysnonnoe ynanenue
IIpUMECEH.

[[BeTHBIE METAJIIIBI U CILIABBI HA UX OCHOBE.

OO0mmast xapakTepucThKa M Kiaccu(uKaIys MEIHbIX CIUTaBOB. JIaTyHHM, OPOH3BI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIMOHHBIE MeTalInyeckue Matepuansl. O0mas XxapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemple alrOMHHHUEBBIC CIUIABBI, JUTHEBHIC AIFOMUHUECBBIC
cruiael. ['panynupoBanHble cruiaBbl. O0Ias XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. [ledopmu-
pyeMble MarHueBbIe CIUIaBbl. JINTHEBbIE MArHUEBBIE CILIABHI. BIIMSHUE JETHPYIONIUX JIEMEHTOB
CTPYKTYPY ¥ Ha CBOWCTBA TUTAHOBBIX CIUIABOB. bBEpUIIIMH U CILIaBBI HA €70 OCHOBE. Tyromnnas-
KM€ METAJIJIBI U CILJIABBI HA X OCHOBE.

OcHOBBI KOppO3UHM METAIUIOB. [ [pUHIINIIBI U METO/IBI 3AIUTEI OT KOPPO3HH.

OcHoBHbIE TPUYMHBI KOppo3uu MeTauioB. [lokazarenu koppo3uu. Knaccudpukanus xop-
PO3MOHHBIX IpoLeccoB. XUMHUUecKas Koppo3us. ['azoBas kopposusa. Kopposust B KUAKOCTAX —
HERJIEKTPOJIUTaX. DJIEKTPOXUMHUYECKass Kopposus. KuHeTHka 3J1eKTpOXMMUYECKOW KOPpPO3HHU.
Koppo3ust METalsIoB B yCIOBUSAX TEXHOJOTUYECKUX CPEJl XHMUUECKHUX IPOU3BOACTB.

[IpuHIUIIBI 1 METOMBI 3AIMTHI OT KOPpo3uH. KOppO3MOHHOCTONKHE METAaUIMYECKUE Ma-
Tepuansl. MeToabl 3allMThl MAlllUH U alllapaToB XMMUYECKUX MIPOU3BOACTB OT Koppo3uu. Mn-
THOUTOPHI KOPPO3UH. DIEKTPOXUMHUUECKAS 3allUTa. 3alIUTHbIE TOKPBITHUS.

HeMeramnnueckue MaTepuaisl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeuHeHuil. CTpoeHue U CBOMCTBA I10-
auMepoB. TepMOpeakTHBHBIE U TEPMOIUIACTHYHBIE MONMMEpPbl. CTpoeHue M CBOMCTBA ILIACT-
Macc. OCHOBHBIE Pa3HOBUAHOCTH MPOMBILUIEHHBIX MOJUMEPOB U IUIACTMAcc. ApMHUPOBAHHBIE
MOJIMMEPHBIE MaTepHAIIbI. | 'a30HANOIHEHHBIE NTACTMACCHI.

OCoOeHHOCTH CTPOEHUS , CBOWCTBA PE3NHOBBIX MaTepHalioB. Pe3nHsl o01iero Ha3Have-
HUS, ClIellMajIbHbIe PE3UHBI M 00JIACTH UX PUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIaTJIEBKA.

Kepamuueckue Marepuainsl. KOHCTpyKIIMOHHAsI, MHCTPYMEHTaJbHAas W TEXHUYECKas Ke-
pamuka. Heoprannyeckoe crekio. Knaccudukaius cTekon o Ha3HAYeHUIO U 00JIacTH MpUMe-
HeHus. Cutamisl. ['papur. AcOect. CBoiicTBa U 006J1aCTH TPUMEHEHHUS.

CmasouHble Macia, INIACTUYECKUE CMa3KH, TBEPIbIE CMa304Hble MaTepHuanbsl. CMa304HO-
OXJIAXKJAAOLIUE KUIKOCTH.

HpeBecHbie MaTepuaIbl.

Kommnozuimonnsie marepuansl (KM). Obmias xapakTepucTuka KOMIIO3UIIMOHHBIX MaTe-
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puanoB. JucnepcHo-ynpouenusie KM, cinoucteie KM, Bomokuucteie KM. Komnosuimonueie
MaTepuaibl Ha MeTalIndeckol U HeMmerauinueckoil ocHoBe. CAIl (crieueHHbIE alFOMUHHUEBBIE
nopoikn). Kepamuueckue KOMIO3UIIMOHHBIE MaTepHralibl. [IOHATHS 0 HAHOTEXHOJOTHUSAX, HAHO-
MaTepuaiax.

DKOHOMHUYECKH 000CHOBaHHbBIN BHIOOp MaTepUaoOB JUIsi KOHKPETHBIX IIeJeH.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUANIOB JUIsI KOHKPETHOTO TEXHOJIOTHYECKOro Mpoliecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MaTEpHUaoB. DKOJOTMYECKHUE ACHEKTHI
MaTepUaIOBEIEHUS U 3aIIUThI METANIOB OT KOPPO3UHU.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B axa-
Bunpr yueOHOM paboThI eIMHUIIaX JIEM.
yacax
O0mas TPyA0eMKOCTh JMCIUILIMHBI 110 Y4eOHOMY ILIAHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocronTesannas padora (CP): 1,7 60
Pedepar 0,6 20
KonrtakTHas camocrositenpHas paborta 11 0,2
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI ' 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

B 3aueTHbBIX B actp.

Bunpr yue6HOM paboThl eTUHHIIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
AyIUTOPHBIE 3aHATHSI: 1,3 36
Jlextuu (Jlek) 0,9 24
[Ipaktnueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHast camocrosTenbHast pabora 11 0,15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/1e€]I0B JUCIUILINHEI ' 29,85
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«MoaeaupoBaHue XUMHKO-TEXHOJIOTHYECKUX NMPOLECCOB B TEXHOJOTHH MAaTEPUATIOB U
NpUOOPOB JIEKTPOHHOM TEXHUKH U HaHOd1ekTpoHukn» (b1.B.0O/1.11)

1.Iesib AUCHUITHHBI: TTOJIYYCHUE CTyeHTaMI-0aKkalaBpaMu 3HaHUI B 00JaCTH KOMITbIO-
TEPHOTO MOJICTUPOBAHUS XHMHUKO-TEXHOJOTHUYECKHUX MPOIIECCOB C MMPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIbIOTEpHON MaTematuku, B yactHoctt MATLAB u VBA, a takxke mpuoOpereHue
MMHU TIPAKTUYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMITBIOTEPHBIX MOJIEICH ¢ OJTHOBPEMEHHBIM
pelieHreM 3a7a4d CTPYKTypHOU U apaMeTpUIecKor NACHTU(DHUKAIIH.

2.B pe3yabTare 0CBOEHHUS AUCHUILINHBI CTY/AEHT-0aKAIaBP J0JKEH:

3HATb meTonpl IOCTPOCHUS IMIUPUUYECKUX (BEPOSATHOCTHO-CTATUCTUIECKUX) U (PU3UKO-
XUMUYECKHUX (TEOPETUUYECKUX) MOJIeTIeH XMMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB; METOJIbI UICH-
TU(UKAIMA MaTEMaTHYECKUX OMMCAHUN TEXHOJIOTMUYECKUX MPOIIECCOB HA OCHOBE DKCIEPUMEH-
TaJbHBIX JAHHBIX; METO/IbI ONTUMU3AINHA XUMUKO-TEXHOJOTHUYECKUX IIPOLECCOB C MIPUMEHEHUEM
AMIIUPUYECKUX U/UIN (PU3NKO-XUMHUECKUX MOJIEIEeH;

YMETH npumeHATh U3BECTHBIE METObl BBIUUCIUTEILHON MaTeMaTUKH M MaTeMaTH4de-
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CKOM CTaTUCTHKU JUIsl PELLICHUs] KOHKPETHBIX 3a/lad pacyera, MOAEIUPOBaHUs, UACHTUPUKALIUN
Y ONTHUMH3ALMU [IPU UCCIIETOBAaHUM, IPOEKTUPOBAHUN U YIIPABICHUM IIPOLECCAMH XUMHYECKON
TEXHOJIOTHH, a TAKXKE YMETh UCIOJIb30BaTh B CBOEH NPAKTUYECKON NEATEIBHOCTH ISl JOCTHKE-
HUS ATUX 1IeJIel U3BECTHBIE MTAKEThI IPUKJIAJAHBIX IPOIPAMM.

BJIAJIETh meToiaMu MaTeMaTHYECKOW CTaTUCTUKU JJII 00paOOTKHU PEe3ysIbTaTOB aKTHB-
HBIX U [TACCUBHBIX 3KCIIEPUMEHTOB, a TAK’KE€ METOAAMU BBIUMCIMTEILHON MaTEMATUKH JUIs pas3-
pabOTKM U peanu3alyy Ha KOMIbIOTEpax aJlfOPUTMOB MOJAEIMPOBAHUSA, UIEHTU()UKALUU U OI-
TUMU3ALUN XUMHUKO-TEXHOJIOTMUYECKUX MPOLIECCOB;
Komnerenuuu ciaymaresieil IpH 0CBOCHUH JUCHHILINHBI:
Bnagenne oCHOBHBIMM METOJaMH, CIIOCOOAMHU M CPEICTBAMH IIOJYy4YEHUS, XpaHEHMs, Iepepa-
60TKH MHPOPMALIMH, HABBIKK paObOThI C KOMIIBIOTEPOM KaK CPEACTBOM YIPaBICHUs MH(pOpMaIu-
eit (OIIK-5);
['0TOBHOCTD IPUMEHATH AaHAIMTUYECKUE U YUCIIEHHBIE METOJIbl PEIIECHUS IIOCTABICHHBIX 3a/1a4,
UCTIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, TPOBOAUTH 00paboTKy MHpOpMa-
UM ¥ MCIIOJIb30BAaHUEM IPHUKIAIHBIX NPOrPAMMHBIX CPEICTB cdepbl MpodeccuoHanbHOM aes-
TEJILHOCTH, MCIIOJIb30BaTh CETEBBbIE KOMITBIOTEPHBIE TEXHOJOTHH M 0a3bl JAHHBIX B CBOCH MpO-
(beccnoHaIbHON NESATEIbHOCTH, MMAKEThI MPUKIIAIHBIX IPOrpaMM Jjisl pacyéra TEXHOIOTNYECKUX
napameTpoB obopynoBanus (I1K-2);
CriocoOHOCTh HalaXHuBaTh, HAacCTpauBaTh M OCYILECTBIATh IPOBEPKY OOOPYAOBaHHUS M IpO-
rpamMHBbIX cpezactB (I[TK-6);

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. OcHOBHBbIE NMPUHIUIBI KOMIBIOTEPHOI'O MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX
nporneccoB (XTII). Maremaruueckue 3MIMpUYECKUE U MaTeMaTHYeCKUe (DU3MKO-XMMUYECKHE
MOJIEJN U KOMIIbIOTEPHOE MOJIEIpOBaHuE. JleTepMUHUPOBAaHHbBIE U BEPOSITHOCTHBIE MaTEeMaTH-
yeckue Moaenu. [IpumMeHeHre METO0JI0TMM CUCTEMHOTO aHAJIM3a JUIsl PELLEHUS 3a1a4 MOJEIIH-
poBanus. IIpuMeHeHue NpUHLIKIIA «UEPHOIO SIIMKa» MPU MATEMaTUYECKOM MOJEIMPOBAHUU.
ABTOMaTU3UPOBAaHHBIE CUCTEMBI NPUKIATHON HH(pOpMATUKH. Mepapxuueckast CTpyKTypa XUMU-
YECKUX MPOU3BOJCTB U UX MareMaTHueckux mopenei. [IpuMmeHeHne KOMMIBbIOTEPHBIX MOJenen
XUMHYECKHX IMTPOLIECCOB JJIs aHAINW3a, ONTUMHU3ALNN U CUHTE3a XMMHUKO-TEXHOJIOTHYECKUX CH-
cteM. OCHOBHBIE IPUEMBl MATEMaTHYECKOTO MOJAEIUPOBAHUS: IMIUPUUECKUN, CTPYKTYPHBIN
(pusuko-xuMuveckuit) 1 KOMOMHMPOBAaHHBINA (TeopeTnueckuii). IlocTpoeHune craTMuecKuX u
JUHAMUYECKUX Mojeneid. Pemenne npsmeix 3agad. [IpoekTHBIM U 1MOBEpOUYHBIN (OLIEHOYHBII)
pacuet npoueccoB. Pemenune o0patHbix 3a1au. [lapamerpudeckas u CTpyKTypHas HJIEHTH(UKa-
1Ml MaTEMaTUYECKUX MoJieiel. Y cTaHOBIIEHHE aJleKBaTHOCTH MareMaTHieckux mozaeneil. Ctpa-
TErusi NMPOBEIEHUSI PACUETHBIX HCCIECJOBAHMM U KOMIIBIOTEPHOTO MOJEJINPOBAHMS PEATBHBIX
IIPOLIECCOB.

3.2.IlocTpoeHre SMONPUIECKUX MOJIEIICH:

e @OopMyIMpPOBKA 33aJa4d ANIpPOKCHMALUU JAaHHBIX JJIS ONMCAHHUS SKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEN ¥ MOJIYYEHMS IMIUPUYECKUX MOJENe mpoueccoB. Buapl xpurepues amn-
npokcumanuu. Kpurepuil MeTofa HaMMEHBIIUX KBAApaToB. PerieHue 3agauu anmpox-
CUMAIMH ISl HETMHEHHBIX U JTMHEHHBIX 10 MapameTpaM Mojeneil. Matpuunas ¢popmy-
JUPOBKA 3a/la4M allpOKCUMALUUA. AHAIUTUYECKUM U aNTOPUTMUYECKUN MOAXOABI IS
pelleHus 3aa4u arnpoKCUMalUy JUIsl TMHEWHBIX U JIMHEApU30BAHHBIX MOJENIel METO-
JIOM HaMEHBUINX KBaJpaToB;

® 3aKOH HOPMAJIbHOTO pacHpenesieHus JUIsl BEKTOPHBIX CIy4ailHbIX BEJIMYMHBI U OIpejie-
JIHHE MX YUCIIOBBIX XapaKTePUCTUK. MaTeMaTH4ecKoe 0>KUJIaHUE U TUCTIePCUsl Ul BEK-
TOPHBIX CIIy4alHBIX BEIUYMH. J[MCIIEPCUOHHBIM U KOPPEIALMOHHBIN aHanu3. llonsaTus
JUCIIEPCUN BOCIPOU3BOJUMOCTH M aICKBAaTHOCTH, a TAKXKE OCTATOYHOM IUCIIEPCHUU.
Omnpenenenre BBIOOPOYHBIX KOA(PPHUIMEHTOB KOppemsiuud U Kod(p(UIMEeHTa MHOXKe-
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CTBeHHOM Koppensauud. CTaTUCTUYECKUI MOIX0/ K ONMPEAETICHUIO OMUOOK U MOTPEIIHO-
CTEH B DKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN;

PErPECCUOHHBIN U KOPPENALUOHHBIA aHaNu3 JJi MOCTPOEHUS SMIMPUUYECKUX MOJIENei
Ha OCHOBE JaHHBIX MMaCCUBHOTO 3KcnepuMeHTa. [lonaTus QyHKIMU OTKIMKA U (PaKTOPOB.
OcHOBHBIE JIOTYIIEHUS PErPECCUOHHOIO U KOPPESLUOHHOTO aHanu3a. Kpurepuun npo-
BEPKHU OJHOPOJHOCTHU AucIiepcuii. BeiOop Buaa ypaBHEHUI perpeccuu, a Takxke ompese-
JeHre Kod3((UIIMEHTOB PErPECCHH M UX 3HAYMMOCTH C MCIOJIb30BaHHEeM Kpurepus CTb-
tofeHTa. [Ipoueaypa uckioueHuss He3HAUMMBIX K03(duimeHToB perpeccun. Onpenene-
HUE aJIeKBaTHOCTH PErPECCUOHHBIX MOJIENIEH ¢ MOMOLIbI0 KpuTepus Puiiepa;

OCHOBHBIE TOJIOXKEHHUS TEOPUH IIaHUPOBaHUs dKcriepuMeHToB (I): monHbIi (hakToOpHbIIT
skcnepuMmeHT (IIDD) u 06padoTka ero pesyiabTaToB. ONTUMATBHBIE CBOMCTBA MATPHUIIBI
IUTAHUPOBAHMSI U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne K03)UIMEHTOB MOAETeH,
UX 3HAYMMOCTU U TMPOBEpKa aJeKBATHOCTU ypaBHEHUs perpeccuu. CBOWCTBO poTaTa-
OEJIBHOCTH MOJTHOTO (PAaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE MOJIOKEHHS TEOPHUH INTaHUPOBaHus dKcriepuMeHnToB (I1): opToroHanbHbIl 11EH-
TpanbHbIi kKomMno3uuoHHbIN mwiaH (OLKII) skcriepruMeHTOB 1 00paboTKa ero pe3yiabTa-
ToB. O0ecreueHre OpTOroHaIbHOCTH MaTpPULbl IIJIJAHUPOBAHUS U OIpEAEICHUE BEJINYHU-
HBI 3Be3IHOTO Mieva. Onpenenenue kod3hGUIMEHTOB MOAETH, UX 3HAYUMOCTH U OLIEHKA
aJIcKBaTHOCTU YpaBHEHMS perpeccuu. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUYKHU ONTHU-
MyMa (IKCTpeMyMa);

ONTUMHU3ALMS HKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI € NpHMeHeHueM Merona bokca-
Bunbcona. OcHOBHbIE MOJAXO/bl K ONTUMHU3ALMU SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUI.
DKCHepUMEHTAIbHO-CTAaTUCTUYECKHIT MeToA. CTparerus ABUKEHHUSI K ONTUMYMY Iielie-
BoM (GyHKIMH (QYHKIMH OTKIWKA) TPAaJUEHTHBIM MeTonoM. KpuTepuu ITOCTHKEHUS
«TOYTH CTALIMOHAPHOM 00JIACTU» U METO/bI YTOUHEHHUS TOJI0KEHHS ONITUMAIBHON TOYKU
B (haKTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

3Tanbl MAaTEMaTUYECKOro MoJienupoBaHus. PopMyIupoBKa THIIOTE3, TOCTPOCHUE MaTe-
MaTHYECKOI'0 OMHUCaHMsI, pa3paboTKa MOJIEIUPYIOLIETO alrOPUTMa, IPOBEPKaA aJIeKBaTHO-
CTH MOJIeNIM U HJIeHTH(UKALKA MX MapaMeTpoB, pacuyeTHbIE HCCIel0BaHUs (BBIYMCIIU-
TEJIbHBIN IKCIIEPUMEHT);

COCTaBJIEHHE CHUCTEM YPAaBHEHHUI MaTeMaTH4YeCKOro OMHMCAHUs MPOLECCOB U pa3paboTka
(BBIOOp) @JITOPUTMOB UX pelIeHUs. bIOYHBIA NPUHIMI MOCTPOEHUSI CTPYKTYPHBIX Ma-
TemMaTndeckux Mojeneit. O000IIeHHOEe ONMCaHue ABMKEHHS IOTOKOB (ha3 B anmaparax ¢
MOMOUIbIO THIPOIMHAMUYECKUX MOJENEeH, YUUTHIBAIOIIUX COCPEIOTOUEHHbIE U pacrpe-
JIeNIeHHbIE UCTOYHUKH BEIIECTBA U YHEPTUU (TEIUIOTHI). JIokanbHble HHTEHCUBHOCTH HC-
TOYHUKOB BELIECTBA U TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIIME PAa3IMYHBIM (PU3UKO-
XUMHUYECKHUX IporeccaM. OCHOBHBIE TUIIBI YPAaBHEHMM MAaTeMaTH4YECKOIO OMHUCAHMS XH-
MHUKO-TEXHOJIOTHYECKUX MPOLECCOB — KOHEUHbIE, 00bIKHOBEHHBIE AUPPepeHInaTbHbIE U
nuddepeHIaIbHble YpaBHEHHUS B YACTHBIX MPOU3BOIAHBIX;

MaTeMaTHYeCcKOoe MOJEIMPOBAHNE CTAIIMOHAPHBIX U TUHAMUYECKHX PEKUMOB I'MIpaBiIu-
YECKUX IPOIIECCOB B TPYOOIIPOBOJHBIX CHUCTEMAaX, IJI00AIbHBIE M JIEKOMIIO3UIIMOHHbIE
METO/Ibl PEIICHUSI CUCTEM HEIMHEMHBIX YPAaBHEHUN, a TAK)KE€ SIBHbIE U HESIBHBIE METO/IBI
YHUCIIEHHOTO pEIIEHUsI CUCTEM OOBIKHOBEHHBIX Au(depeHnranbHblx ypaBHeHuH. Co-
CTaBJICHHE YpaBHEHMI MaTeMaTHYeCKOro omucaHusi mpouecca. Iloctpoenue mHpopma-
IMOHHBIX MaTPHIl MaTeMaTHUYECKUX MoJIeeH /111 BbIOOopa OOIIero alropuTMa pelieHus —
MOJICIUPYIOIIETO aIropuT™Ma. Peanuzanust alropuTMOB pelieHus] HeMTUHEHHBIX U OOBIK-
HOBEHHBIX aAuddepeHmanbHbIX ypaBHeHnid. Onucanue crannoHapHbeix pexxumoB XTI ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX U HEIMHEHHBIX ypaBHEHUU. VTepanuoHHBIE alrOpUT-
MBI pemieHus. [IpuMeHeHrne MeToI0B MPOCThIX uTepanuit 1 Herotona-Padcona st mo-
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nydenus: pemienus. [IpobGiema cxogumocTu mpoiecca perieHus. J(eKoMITO3uInOHHbII
METOJl pELIEHUs CJIOXKHBIX CHCTEM KOHEUHbIX YypaBHeHuil. IlocTtpoenue wuH-
dbopManmoOHHON MaTPUIIBI 711 BBIOOpA ONTUMAIIBHOTO aNropuTMa pemeHus 3aaayu. [lo-
HSTHE )KECTKOCTU CUCTEM JH(epeHINaIbHbIX YPABHEHUH U KPUTEPHUHU JKECTKOCTH. SIB-
Hble (OBICTpBIC) W HESBHBIC (MEIJICHHBIE) METObI pPelIeHUs. MeToabl epBOTro (METOI
Diinepa), BToporo ( Moau(UIMPOBAHHBIE METOIbI Diiiepa) U YeTBEPTOro mopsaka ( Me-
ton Pynre-Kyrra). OneHka TOYHOCTH METONOB — OIMOOK ycedeHus. IlepexomHbie
OLIMOKH W OMIMOKK OKPYTJICHUS MPH YHCICHHOM WHTETPUPOBAHUM TU(PepeHIIaTbHBIX
ypaBHeHui. CriocoObl o0ecnieueHrs CXOAUMOCTH peuieHus 3agaud. [IpumeHeHue HesiB-
HBIX METOOB JUISl PELICHUS KECTKUX CUCTeM nu(depeHInanbHbIX ypaBHeHHH. Onpene-
JICHUs 111ara UHTETPUPOBAHMS UTEPAIIMOHHBIM MeToa0M. MetonoB Kpanka-Hukoiascona
(meTon Tpanenuil);

MaTEeMaTHYeCKOEe MOJICTMPOBAHUE CTAIMOHAPHBIX PEKUMOB MIPOIECCOB TEILJIONEpe1ayu B
IUTACTUHYATBHIX ¥ 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTemaTuyeckoe OMHCaHUEe IMPo-
LIECCOB C IPUMEHEHHUEM MOJIENe UeaIbHOIO CMEIIEHUsI U BhITeCHEHUs. BriOop u rpa-
¢duyeckoe mpecTaBICHUE ANTOPUTMOB perieHus. [IpruMeHeHrne CTaHIapTHBIX METO/I0B
BBIUMCIUTEIbHON MaTeMaTHKHU JJis PEILIEHUs 3ajay;

MaTeMaTHYeCKOe MOJEIHPOBAHUE CTAlMOHAPHBIX PEKUMOB IMPOIECCOB TEIUIONEpeIaun
B MPSMOTOYHBIX U MPOTUBOTOYHBIX TPYyOUaTHIX TEINIOOOMEHHHKOB, pEIICHUE 3a/la4yd
Komm u xpaeBoil 3amaun nMpu WHTETPUPOBAHUH CHCTEM OOBIKHOBEHHBIX TU(epeHIun-
aNbHBIX YpaBHEHHH. MaTemMaTHuecKoe OMHCaHWEe MPOLECCOB C MPUMEHEHUEM MOJeNen
uaeanpHoro BeiTecHeHUs. Pemenue 3amaun Komum u kpaeBoit 3amauu. Ilpencrasnenue
QITOPUTMOB BBIYMCIIEHUH B BUEC WH(DOPMALIMOHHOW MATPUIIBI CUCTEMbl YPaBHEHUN Ma-
TEMaTHUYECKOIro ONMucaHus U OJOK-cxeM pacueroB. Marematnueckoe onucanue XTII c
IPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX TU(epeHIaIbHbIX YpaBHeHUH. Onucanue o0b-
€KTOB C pacIpeIe]ICeHHBIMU B IPOCTpaHCTBE NapaMeTpamMu. GopMyInpoBKa HaualbHBIX U
KpaeBbIX YCJIOBUM 3a7ad peuieHus. YUCIEeHHBIN anroput™ 1-ro mopsaka Juisl pelieHus
3anaun Komu. MeTton «ripucTpenkm» s peleHns KpaeBou 3a1auu;

MaTEMaTHYECKOE MOJIEJIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOpax ¢
Memankoi. Onucanne MUKPOKMHETUUECKUX 3aKOHOMEPHOCTEN IPOTEKAHUS IIPOU3BOJIb-
HBIX CJIOKHBIX XMMHUYECKUX peakuil B )KUIKOM (aze JIsi MHOTOKOMIIOHEHTHBIX CUCTEM.
OmnpeneneHne KIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMUUYECKUX pEaKIUi € IPUMEHEHHU-
€M METO/IOB JINHEHHOU aireOphl - paHrOB MAaTPHI] CTEXHOMETPUUYECKUX KOA(P(ULIMEHTOB
peakuuu. MaTeMaTHUeCKOoe ONMHCAHHWE PEaKTOPHOTro IMpoliecca ¢ pyOarIkon JUis Mpous3-
BOJIBHOM CXEMBI MPOTEKAHUS XUMHUECKOM peakiui. BpiOop anropuTMoB pelieHus 3aaa-
YY ¢ MPUMEHEHHEM UH(POPMALMOHHOW MAaTPHIIbI CUCTEMBbl YPaBHEHHIH MaTeMaTH4ecKOro
ONMCAHUSA U TPEJICTaBICHMS alTOPUTMa PEIICHHs C MOMOLIbI0 OJIOK-CXeMBbl pacueTa
polecca;

MaTeMaTHYeCKOe MOJEIMPOBAHNE HECTAIMOHAPHBIX PEKUMOB IMIPOLIECCOB B PEAKTOpax C
Memrankoi. Martemarrnyeckasi MOCTaHOBKA 3aJaud NIl PEaKkUH C IMPOU3BOJBHOU cCTe-
XuoMmeTpuueckoi cxemon. @opMynupoBka 3anaun Komm — 3agaun ¢ Ha4aabHBIMU YCIIO-
BUsAMU. Pa3HOCTHOE mpejacTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHuii. [TocTpoeHne nHHOpMaIIMOHHON MaTPHUIIB! JUIs BHIOOpA alrOpUTMa pelIeHusl.
['padmyeckoe mpencTaBieHe aropuT™Ma pelIeHHs B BUIE OJIOK-CXEMbI pacyeTa;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEXHMOB B TPyOUaTBhIX peakTopax C
IPSIMOTOYHBIM U IPOTUBOTOYHBIM JIBHJKEHHEM TEIJIOHOCUTENEH. MaremaTuueckas Io-
CTAHOBKA 3a/1a4d JUIsl PEAKIIUM ¢ KOHKPETHOM CTEXMOMETPUYECKOU cxeMon. Dopmyiu-
poBka 3anaun Komm — 3a1aun ¢ HavyaabHBIMU YCJIOBHSMM U KpaeBOW 3ajaud — 3aJa4M C
KpaeBbIMU YCIIOBUSIMU. Pa3HOCTHOE Mpe/cTaBlieHne cUCTeM OOBIKHOBEHHBIX nuddepen-
UaNbHBIX ypaBHeHHH. [locTpoeHrne HHPOPMALIMOHHBIX MAaTPHIL JJIs1 BEIOOpa ajIrOpUTMOB
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pewenus. ['paduyeckoe mpeacTaBiIeHUe aarOpUTMOB peIIEHUs B BUE OJ0K-CXEMbI pac-
4era;

MaTeMaTHYeCKOEe MOJEIMPOBAHHE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B TPYOUATHIX
pPEaKTOpax M YUCIEHHbIE aJITOPUTMBbI JUCKPETH3aLUU Ui PELIeHUs cucTeM AuddepeH-
LMAJIbHBIX YpaBHEHUI C YaCTHBIMU NPOU3BOAHBIMU. MaTemaTnyeckas IoCTaHOBKaA 3a]1a-
YM JUUIS PEAKIIMK ¢ KOHKPETHOM CTEXUOMETPUYECKON cxeMot. DopMyJIMpOBKa Ha4aabHBIX
U TPaHUYHBIX yciaoBui. [luddepennuanbaple ypaBHEHUS B YACTHBIX MPOU3BOIHBIX - 3JI-
JUNTUYECKOT0, NMapaboIMYecKoro U TUNEpOOIMYECKOro THUIOB. AJTOPUTMBI PEILEHHS
ypaBHEHMI napaboinyeckoro tumna. MareMaTHueckas MojIeib XMMHUYECKOTO TpeBparie-
HUSl B U30TEPMUYECKUX YCIOBUAX JUIS HECTALlMOHAPHOIO Ipolecca B TpyOdaThIX amma-
paTtax ¢ y4eToM MpOAOJBHOIO NEPEMEIIUBAHUSA U C NPUMEHEHHEM OJHOIapaMeTpuue-
cKoi ¢ ¢y3MOHHON MOJeNN Ui OMMCAaHUs THAPOJUHAMUYECKONH OOCTAaHOBKU B peak-
LIMOHHOM IOTOKE. AJIFCOPUTMBI PEIICHUS B BUJI€ CUCTEM HEIMHEWHBIX YpaBHEHUM, a TaK-
e OOBIKHOBEHHBIX U depeHINaTbHbIX YPAaBHEHUH IEPBOTO U BTOPOTO HOPSIIKOB;
MaTEeMaTHYeCKOe MOJICIMPOBAHUE CTALlMOHAPHBIX PEXUMOB IPOLIECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOW peKTU(UKAIMK U adcopOuuu. MaremaTHueckoe OMHCaHHE Mpo-
1ecca MHOIOKOMIIOHEHTHOW PeKTH(UKALMU B TapesipyaToil KojoHHe. MozjenupoBaHue
(ha30BOro paBHOBECHs U IIPOLECCA MACCONIEPEAUN Ha TapeaKaX B MHOMOKOMIIOHEHTHBIX
cucreMax. YdeT TeIJIOBbIX 0aJlaHCOB Ha TapesiKax IpHU MOJEIMPOBAHUY Mpoliecca B peK-
TU(PUKAITMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBINA aJITOPUTM pacueTa mporecca peKTudu-
KallUd B KOJIOHHOM annapare. MaremaTH4ecKoe ONHUCaHue MPOoLecca MHOTOKOMIIOHEHT-
HOW abcopOIK B HACAJI0YHOW KOJIOHHE. MoJenmpoBaHue Mpoecca MHOTOKOMITOHEHT-
HOM Maccollepelad B CEKIUAX HACaJ0YHON KOJOHHBI. AJITOPUTM PELICHUS KPaeBOu 3a-
Jlauu JI71sl MOZIETIMPOBAHUS TIpoliecca abcopOLUH B HACaI0YHON KOJIOHHE.

3.4. OcHOBBI ONTUMU3AINU XUMUKO-TCXHOJOTHYCCKUX ITPOLIECCCOB:

penieHue 3aaad ONTHMM3aLUNA C TEPMOJWHAMUYECKUMH, TEXHOJIOTHYECKUMH, S3KOHOMMU-
YECKHMH, TEXHUKO-DKOHOMHYECKUMHU U IKOJIOTMYECKUMHU KPUTEPHUSIMHU ONTHUMAIBHOCTH.
Ontumanshble pecypcocoeperatone XTII. Boibop kpurepreB ontumanbHOCTH (1iese-
BbIX (yHKIUI). OpMyIMpOBKa MHOTOKPUTEPHAIbHOM 3anaun onTuMM3anuu. OcobeH-
HOCTH pelieHus onTuMu3aunoHHbIX 3a1a4 XTII npu HanuuuyM HECKOIBKUX KPUTEPUEB
ONTUMAJILHOCTH, OBPAYKHOM XapakTepe Le’aeBol PYHKINK U HaJTUYUK OrpaHUYeHui 1-To
U 2-T0 poja;

ITOPUTMBI OJTHOMEPHOM U MHOTOMEPHOM ONTUMHU3ALMU. MeTOoapl CKAaHUPOBAHHUS, JOKa-
JAU3aLMU dKCTPEMYMa, 30JI0TOro cedeHus U uuces GuboHauu B ciaydae OJHOMEPHOU OII-
TUMH3aUUU. MeToabl MHOTOMEPHON ONTUMU3ALMU HYJIEBOIO, IEPBOIO U BTOPOT'O MOPS -
KOB. CHMIUIEKCHBIE, Clly4ailHble ¥ TPaJIMEHTHBIE METOJbl MHOTOMEPHON ONTHMM3ALIHH.
Mertoa mrpadHbIX GYHKIHH.

3.5. 3akirouenue:

IIpUMEHEHNE KoMIbIOTEpHbIX Moaeneil XTIl npu npoekTHpoBaHUKM XMMHUYECKUX TPOU3-
BojicTB — B CAIIP. 3agaun cucrem aBTOMaTH3upoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOrO MpoeKkTHpoBaHusd. MHbopManmonHoe u MaTemaru-
yeckoe obecrieueHne CAIIP. ABTomaTH3MpoOBaHHOE NMPOEKTUPOBAHUE C NMPUMEHEHUEM
KOMITbIOTEPHBIX Mojenen X TII;

npuMeHeHrne KomnbloTepHblx Mozaeneil XTIl nmpu ynpaBieHUN TEXHOJIOTHYECKUMU TPO-
neccamu — B ACYTIIL. KomnetorepHoe monenuposanue XTII B pexume peanbHOro Bpe-
MeHHU. Cuctemsbl npsAMOro uppoBoro (KOMIbIOTEPHOIO) YIPaBICHUS] TEXHOJIOIMYECKU-
MU TiporieccamMu. OCOOEHHOCTH pealin3aui KOMIbIOTepHbIX Mozeneit X TII B aBTomaTu-
3MPOBAaHHBIX CHCTEMaX YIpaBJICHHS TeXHOJIorndeckumu nporeccamu (ACYTII).
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4. O0beM TUCHUIIMHBI U BUIbI YUeOHOH HATPY3KHU

KommmuectBo Bcero vacos B
3a4ETHBIX €JIMH. ceMecTpe
OO0mas TpyA0eMKOCTh TUCIHIIJIHHBI 3 108
B Tom uncie nHa o6yuenue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexuuu 0,89 32
[IpakTudeckue 3aHATHS - -
JlaboparopHbie pabOThI 0,44 16
CamocrosiTejibHas padoTa 1,66 60

PacuerHo-rpaduueckre paboThI

Jlpyrue Buabpl CaMOCTOSITENBHON paboThI 1,67 60

Bu HTOroBOro KOHTPOJIsA 3HAHUI (324ET ¢ OLEHKON) - -

KonnyectBo Bcero uacos B
3a4EeTHBIX e/IMH. ceMecTpe
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 3 81
B ToMm uncne Ha oOyuenue 3 81
AyIMTOpHBIE 3aHATHS: 1,33 35,91
Jlexnuu 0,89 24,03
IIpakTueckue 3aHsATUA - -
JlaGopaTopHble paboThI 0,44 11,88
CamocrosiTejibHas padoTa 1,66 44,82
PacueTHo-Tpaduueckue padboThI - -
Jlpyrue Bupl CaMOCTOSITENIbHON pabOoThI 1,67 44,82

Buj1 HTOroOBOro KOHTPOJIs 3HAHMIA (324€T ¢ OLEHKOI) - -

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUIIMHBI
«Du3nveckasi XUMHSA HAeaTbHOro kpucraia. Kpucramnoonruka» (b1.B.O/1.12)

1. Heap aucuuMmianHbl — GopMupoBaHrue 6a30BOro 00beMa 3HaHUM O 3aKOHOMEPHOCTSIX
MIPOXOXKACHUS CBETA Yepe3 KPUCTAIIIBI, a Takke 0 Haubojee BaKHBIX ONTHYECKUX XapaKTepH-
CTUKaxX KPUCTAIJIOB, HCO6XOI[I/IMBIX JJI1 YCIICHIHOT'O OCBOCHUA KypCa TEXHOJOTMHU MAaTCPUAJIOB U
Kypca METOJIOB UCCIIEA0BaHUSI.

2. B pe3yabTaTre U3y4eHusi AUCHUILIMHBI CTYIEHT J10JI3KeH

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:

- TOTOBHOCTBHIO MIPUMEHSITh aHATUTHYECKHUE M YUCIIEHHBIE METO/bI PEIICHHUsI TTOCTABIICH-
HBIX 33]1a4, UCII0JIb30BATh COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKyY
uH(GOpPMAIIUU C UCTIOJIB30BAHUEM MPHUKIATHBIX MPOTPAMMHBIX CpeACTB ceprl mpodeccrnoHalb-
HOU ACATCIIBHOCTHU, UCIIOJIB30BATh CETCBLIC KOMIIBIOTCPHBIC TEXHOJIOIUH U 0a3el JaHHBIX B CcBOEN
npoecCHOHANBLHOM 00JaCTH, MAKeThl MPUKJIAJHBIX MPOrpaMM JJs pacdyeTa TEeXHOJIOTHUECKUX
napameTtpoB obopynoBanus (I1K-2);

- CLIOCOOHOCTBIO TIAHUPOBATH U MPOBOJUTH (PU3MUECKHE M XUMHUYECKUE SKCTIEPUMEHTHI,
MPOBOJIUTh 00pPaOOTKY WX PEe3yIbTAaTOB M OIICHWUBATH IMOTPENTHOCTH, BBIIBUTATH THUIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI KX IPUMEHEHHUS, IPUMEHSITh METOIbl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecnenoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (I)I/I3I/I‘ICCKI/IX TGOpI/Iﬁ AJI pCIICHUS BO3-
HUKAOIMUX (pU3MUecKux 3a7ad, CaMOCTOATEIBHOIO MPHOOpeTeHUs (U3NYECKUX 3HAHUMU, NI
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MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOISALINX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

3namy:

— 3aKOHOMEPHOCTHU IPOXO0KJIEHUS HETIOJISIPU30BAaHHOI0, a TAKXKE MOJIIPU30BAHHOTO Tapall-
JIETBHOTO M CXOMSAIIETOCS CBETa CKBO3b KPUCTAJUIBI PA3HBIX KPUCTAILIOrpapHUECKuX Ka-
Teropui

— 0 CBS3M OCOOCHHOCTEH CHMMETPUH BHYTPEHHETO CTPOCHHUS KPUCTAIUIOB C CHMMETPUI HX
(U3HYECKUX CBOWCTB

— OCHOBHBIEC ONTHYECKHUE CBOICTBA KPUCTAIIIOB U CIIOCOOBI UX U3MEPEHHUS
Ymems:

— CTPOUTH ONTHYECKUE TTOBEPXHOCTH JJIsl PAa3HBIX KPHCTAIIOrpaUIeCKUX KaTerOpHil KpH-
CTaJIJIOB U MCIIOJIB30BaTh UX JJI1 TEOPETUUECKOIO U MPAKTUYECKOIO aHAIN3a ONTUYECKUX
XapaKTEPUCTUK KPUCTAIIIIOB

— KayeCTBEHHO M KOJIMYECTBEHHO OIMCHhIBaTh CBOMCTBA KPHCTAUIOB, OOYCJIOBJIEHHBIE UX
BHEIIIHEH U BHYTPEHHEN CUMMETpUEN

— aHAJM3UPOBATh ONTHUYECKHUE CBOWCTBA KPUCTAUIOB C TOUKU 3PEHUS OLICHKM MX KauecTBa
Y IPAKTUYECKOTO TPUMEHEHUS
Braoemy:

— IPAaKTHYECKUMU HABbIKAMU MCCIIE0BAaHUS ONTHUUECKUX CBOWCTB KPUCTAIJIOB
3. KpaTkoe coaep:kanue JIUCHUIITIHHBI
1. [Ipupona cera. OCHOBHbBIE XapaKTEPUCTUKHU CBETOBOM BOJIHBI. Buibl nosnspusa-

nuu cBera. Ilokazarenb mpeaoMieHUs - BaKHEHIlas ONTHYECKas XapaKTEpUCTHKa BEIIECTBA.
@DakTOphI, BIUSIOUIME HA [TOKA3aTENb IPETOMIICHHS: IFIOTHOCTh U COCTAB BEUIECTBA, TEMIIEpATy-
pa, 4acToTa 3JIEKTPOMArHUTHBIX KoJieOaHuil. MeTo bl n3MepeHus oKa3aTess IpeIoMIICHUS.

2. OnTnueckre noBepxHOCTH. [IOBEpXHOCTH TOKa3aTenel MpeOMIIEHUS KpUCTal-
JIOB pa3Iu4HbIX KaTeropuii. J[BoiHoe mydenpenomienne. BoaHoBbie noBepxHocTu. [loctpoeHue
['tolireHca AJig pa3IMyHBIX CIy4YaeB MaJIeHUs CBETa Ha KpucTaul. OnTtuueckas HHAUKATPUCaA U €€
MCIIOJIb30BAaHUE JIJISl XapaKTEPUCTUKU ONTUYECKUX CBOMCTB KPHUCTAUIOB Pa3IMYHBIX KaTErOpUi.
[TosrydeHune miIOCKONONSIPU30BaHHOrO cBeTa. [IpoxokaeHne eCTECTBEHHOIO U IIOCKOIOISIPU30-
BAHHOI'O CBETA YePe3 KPUCTAJUIBI CPETHEN U BBICILIEH KATETOPHM.

3. ITpoxokaeHne MI0CKONapaiIeIbBHOTO MOHOXPOMATHYECKOTO CBETA YEPE3 CUCTE-
My «I0JsipU3aTop-KpucTai-aHanuzarop». Pa3sHocTe xoxa BonH. KBapieBele KoMIeHCaTopsl,
Ha3zHauyeHue, BUabl. MHTepdepeHImonHas okpacka KpucTauioB. Jucnepcusi onTH4eCKOW UHAH-
KaTPHUChl KPUCTAJIOB Pa3IMUHBIX CUHIOHUM. KonnuecTBeHHast XapaKTepUCTUKA AUCIIEPCUH CBe-
Ta.

4, AHHM30TPONHS TIOTJIONMICHUSI CBETA: IUICOXpOM3M. [IpoxorkieHne ecTecCTBEHHOTO
CBETa 4YEpEe3 CUCTEMY «II0JISIpU3aTOp-KpUcTalI-aHanu3arop». KoHockonusa kpucramios. Onru-
yecKkasi aKTHBHOCTh KPHUCTAJUIOB. BparieHue MiaockocTu mossipu3alui. MarHUTOONTHYECKUN
a¢deKT B KpucTaiax.

5. [IpruMmeHeHne ONTUYECKUX METOAOB MJI OLEHKU KadyecTBa KpUCTAIIIOB. [Ibe30011-
TUYECKUH 3((EeKT B KPUCTAIUIAX U €ro XapaKTepUCTHKa C IOMOIIBIO TeH30pa 3-ro paHra. JJek-
TpoonTHueckui 3¢(HeKT B KpUcTalljIaX U €ro XapakTeprucTUKa ¢ MOMOIIBIO TeH30pa 4-TO paHra.

4. O0beM y4eOHOM JUCHHUILJIMHBI

} Bcero
Bunel yue6HOM paboThI 3. ex. Ax. gac.
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y1eOHOMY 4 144
IUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 64
Jlexmn (Jlek) 1 32
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JlaGopaTtopusie 3ansatus (JI3) 1 32

CamocrositeabHas padora (CP): 2 80
KoHTakTHas camocTosTenbHas pabota 0,25 9
CaMoCTOsITeIbHOE U3YUYCHHE Pa3/iesOB JUCIUTIINHBI 1,75 63

Bujabl koHTpOJIsi: 3a4eT ¢ OLeHKOoM - -

3 Bcero

Bunast yueOHoIi paboTh 3au. e Actp. uac.
O01mas TpyA0eMKOCTb I CHHUILIHHBI 110 Y4eO0HOMY 4 108
IUIAHY
KonrakTHasi paboTa — ayJuTOPHbBIE 3aHATHSL: 2 54
Jlexumn (Jlek) 1 27
naboparopusie 3ansaTus (JI3) 1 27
CamocrositesbHas padora (CP): 2 54
KonTakTHas camocTosTenpHas pabora 0,25 6,75
CaMoCTOsITEIbHOE N3YUYEHHE Pa3/iesiOB JUCIUILINHBI 1,75 47,25
Bujbl koHTpOJIsA: 3a4eT ¢ OLeHKOoM - -

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUILIMHBI
«Teopus pocra kpucramwios» (b1.B.0/1.13)

1. Heab IHCHMIUIMHBI — TMOATOTOBKAa KOHKYPEHTOCTIOCOOHBIX CIEIHMAIMCTOB JJIS MOJpa3/ie-
JICHUH LIEHTPOB BHICOKUX TEXHOJOTUHN B 00JIACTH pa3paboOTKU M MPUMEHEHHS] HOBBIX MOHO-
KPUCTALUTUYECKAX MaTepUANIOB, BIAICIONINX (YHIAMEHTAIFHBIMH TEOPETHUYECKUMH OCHO-
BaMU 9TOM HAayKH KaK HEM3MEHHBIMH M HECTapEIOIIMMHU B MPOLIECCe HAYUHO-TEXHUYECKOTO
pa3BUTHS €€ acTIeKTaMHu.

2. B pe3yabraTre H3y4yeHHUs] JUCHUILIMHBI 00y4YAIOLIUHIICS 0IKEH
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

- CIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJUTH (PU3UUYECKUE U XMMHYECKHE SKCTIEPUMEHTHI, TPOBO-
JTUTH 00pabOTKY UX PE3yIbTaTOB M OIICHUBAThH IMOTPEIITHOCTH, BBIIBUTATh THIIOTE3HI U yCTa-
HABJIMBATh TPAHUIIBI UX TPUMEHEHUs, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TEOPETUIECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKHUX TEOPUId IJIs PElIeHHs] BOSHUKAIO-
mux (U3NYIECKUX 3a7ad, CAaMOCTOSTEIIEHOTO TPUOOPETeHUS (PU3UIECKUX 3HAHHMA, IS T10-
HUMAaHUS IPUHIUIIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOSIIMX 32 MPeIeibl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYI0O MH(OpPMAIMIO, OTCUECTBEHHBIH U 3apyOeKHBIH
ombIT 1o Tematuke ucciaemaoBanus (ITK-20).

3Hamy:
- 3aKOHBI, YIPAaBJSOIINE €CTECTBEHHBIMH POCTOBBIMH (POpPMaMH MOHOKPHCTAJUIOB; 3aKOHEI,
YIPaBISIONIUE MPOIIECCAMU POCTAa MOHOKPHUCTAUIOB U MYTH CTaOUIN3aIlUU 3TUX TPOIIECCOB;
ymemy:
-HCTIOB30BaTh MOP(OIOTHUECKHe TPU3HAKK PACTYIIEr0 MOHOKpHCTaNa JJs YIpaBlICHUS
MIPOLIECCOM €TI0 POCTa;
8naoems:
- HaBBIKAaMH TEOPETHYECKOTO aHAJIN3a Pa3IMYHBIX MPOIECCOB POCTAa MOHOKPUCTAJIIOB Ha OCHO-
BaHUM (DyHITaMEHTAIbHBIX 3aKOHOB KPUCTANIO00pA30BaHMUS.
3. Kpartkoe conep:xanue 1MCUUNIMHbI
1. Beegenue. Mcropus Bompoca.
CBsi3p Kypca ¢ IpYrMMH CHEIHaJbHBIMU AucuuIinHamu. Llenb, 3amauum U cTpyKTypa
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kypca. [lopsnok npoxoxaenus: kypca. Tpu nepuosia UCTOPUU Pa3BUTUS TEOPUH POCTa KPUCTA-
noB: JIx. B. I'u66c, I1. Kropu, 0. (I'.) B. Bynsd u ux padboTsl B 00;1aCTH TEOpUH pocTa Kpu-
ctayyioB. OEHOMEHOJIOTUYECKHUE U aTOMapHOCTPYKTYpHbIe TeopuH. Pa3BuTHe aromMapHOCTPYK-
TypHoro noaxozaa ot B. Koccenst u M. H. Crpanckoro no I1. bennemsl. JluciokalmoHHbIN MeXa-
Hu3M pocta B. baproka, H. Ka6pepsl u @. K. ®panka. Pabotsr A. A. YepHoBa.

2. ®eHOMEH IUIOCKOTPAaHHOCTH KpUcTayuia. Makpo- W MHUKporpand. Burmnamuu. M3o-
THYTBIH KpUCTAILI.

3. Pocrorie opmbr. Camononobue uaeansHoro Kpucramia. LIeHTp 3apoxaeHus Kpu-
ctaya. [Tupamuner pocta. Cektopsl pocta. EcTecTBeHHBIE 1 HCKYCCTBEHHBIE TPAHU KPUCTAJLIA.
IlceBorpanu kpucraiia.

4, Koaddumuent ¢opmsl rpanu kpucramia. Koaddurment hopmbl mupaMusl pocTta.

5. IlepBoe Hauano TepMOJMHAMUKY I PACTYILErO KpUCTAILIA.

6. Bropoe Hauano TepMOAMHAMUKY 7S pacTyiero kpuctamia. O0beIMHEHHOE NTEPBOE U
BTOPOE HAyajo TEPMOJMHAMUKHM JJISl pacTyllero Kpucrauia. JJabunpHOCTh paBHOBECHS pacTy-
niero kpucramia. [loTeHmanbHbIi 0apbep pocTa pacTyIIero Kpucrasuia.

7. TepMoaMHAMHUYECKHE OTEHLMAbBI PACTYILLEr0 KpUCTalIa.

8. Ypasuenue (npaBuiio) Bynbda.

9. JleiicTBUTENBHBIC, BBIPOKICHHBIC I MHUMBIC TPaHU KPHCTALUIOB. BekTopHas ¢opma
ypaBHeHus Bynbda.

10. Vxka3zartenpHas MOBEPXHOCTh YAEIHHON CBOOOJHON MOBEPXHOCTHOW SHEPTHH KpH-
ctama (ykazaTelbHas MOBEpXHOCTh OpeHdecra). CuHrynspHele rpanu Kpucramia. Ipupona
cnenu(pUIHOCTH OTPAHKH JAHHOTO BHJA KPUCTAIUIOB.

11. HepaBHOBecHBIN TpoOIECC 3apOKICHUS U pOCTa KpucTalioB (mpoiecc Bombmepa-
Bebepa). Ocobsie Touku mporecca Bonbmepa-Bebepa: paBHOBecHass Touka, TOUka meperuda u
TOYKa HYJEBOro 3HaueHWsl sHepruu ['mb0ca. YHuBepcanbHas KpuBas mpolecca Boabmepa-
Bebepa.

12. CnoHtanHOe 3apoxJeHre Kpuctamia. Kpurnueckuit paguyc KpHCTaIIMUYECKOro 3a-
poapia. MHKyOAIIMOHHBINA MTEPUOT KPUCTATUTHU3AIIUH.

13. Cuna xpucTaIM3alMOHHOrO JaBieHus. CoCTaB CHIIbI KPUCTAJUIM3ALMOHHOTO JaB-
JeHus:: oObeMHas cuia, MOBEPXHOCTHAsl Cuja M CWJIa BHEIIHEro aaeieHus. BekrtophHas aua-
rpaMma cocTaBa CHJIbl KPHUCTAIN3AI[MIOHHOTO 1aBJICHHUS.

14. KpucrannuzaunonHoe gasineHue. CocTaB KpUCTAUIM3AIMOHHOTO J1aBJIEHUS: 00bEM-
HOE JJaBJICHHE, IOBEPXHOCTHOE JaBJICHUE U BHEIIIHEE JaBJICHHUE.

15. CocTaB KpUCTAUTM3AIUOHHOTO JABJICHUS U CUJIbl KPUCTAJUTU3AIMOHHOTO JaBJICHUS B
nporecce Bonbmepa-BebGepa. YHuBepcanbHble 3aBUCUMOCTH KOMIIOHEHTOB KpPUCTAJUIM3aLMOH-
HOTO JIaBJIEHUS OT pa3Mepa KpUcTauia.

16. DkcrepuMeHTATFHOE OTpE/ICICHNE MOBEPXHOCTHOTO M OOBEMHOTO JIaBJICHHUU IIPH
KpUCTATU3aMU. BO3MOXXHOCTh TONYy4eHUI CBEPXBBICOKHX JABJICHUH NPH KPUCTAIUIM3ALUU
HAaHOKPUCTAJJIOB.

17. Tlonmy4yeHue anMa3HBIX MJICHOK.

18. 3aBucuMoOCTh 0OBEeMa KpUCTAJUIA OT KOHIIEHTPAIIUN KPUCTAJUIN3YEeMOTO BEIIECTBA B
KpUCTAJIIM3aMOHHON cpene. Cilydail HEOrpaHWYEHHON KPHCTAUIM3allMOHHOW Cpenbl. 3aBHCH-
MOCTb 00b€Ma KpUCTaljla OT U3MEHEHUs1 o0beMa KpHUcTauIn3alMoHHoN cpenbl. [Ipeaxpucramiu-
3allMOHHBIE CPEJIBI.

19. VYpaBHeHHE COCTOSIHUS PACTYIIETO KPUCTAIA.

20. Tloctynat o cymecTBOBaHUU (PU3UKO-XUMHUYECKOTO PaBHOBECHUS JUII MAKPOKPHUCTAI-
JIOB.

21. U3obapHbIil poCT KpUCTaJUIa U3 paciiiaBa WIM YHCTOW MapoBOil (a3l WM U3 pac-
TBOpPA MPHU MOCTOSIHHONW KOHIEHTPAIIMU U MPU MOCTOSTHHOM 00beMe KpUCTAJUTM3AI[MOHHOM cpe-
nbl. YpaBHenue Tomcona-KenbBuHA Ui pacTyIMX KPHCTAIJIOB MPH MEPEOXJIAXKIACHUU KpH-
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CTAJUIM3ALMOHHON cpezibl. 3aBUCUMOCTh pa3Mepa KpUCTallla OT MepeoXJIaKIeHUs KpUCTaJlIn3a-
IIMOHHOW Cpe/bl B HEPABHOBECHOM IIPOILIECCE.

22. V3oTepMuuecKuil pocT KpUCTAJUIOB U3 paciliaBa MM YUCTOM NapoBoi (a3bl, UIH U3
pacTBOpa MpHU MOCTOSTHHON KOHLIEHTPAIIMH U TIOCTOSSHHOM 00beMe KPUCTAJUIN3aLMOHHON CPEIbL.
VpaBuenue Tomcona-KenbBuHa A pacTyllero KpucTauia MpH MEPECHIIEHUH 0 JaBJICHUIO.
3aBUCUMOCTH pa3Mepa KpHcTaia OT BHEUIHETO JaBJICHUS B HEPAaBHOBECHOM ITpoIiecce.

23. M3006apHO-M30TEPMUYECKUIA POCT KPUCTAJUIOB NPH U3MEHEHUU KOHUEHTPALUU WIIH
o0bemMa KpUCTAJUIM3AaMOHHON cpefbl. YpaBHeHue ToMcona-KenbBruHa U151 pacTylero Kpucrani-
Jla IpU KOHLIEHTPALMOHHOM IE€PECHIILIEHUH. 3aBUCUMOCTh pa3Mepa KpUCTala OT KOHLEHTpalu-
OHHOTO TNEPECHIICHNUS B HEPAaBHOBECHOM IIpoIiecce.

24. PaBHOBecHas MeTacTabMiIbHasE 00JIaCTh KpHUCTaIM3alMU. PaBHOBECHOE mepechlle-
HHUE KPUCTAJUTM3AIMOHHOM Cpesbl M0 TeMIeparype, AaBICHHUIO, KOHIEHTPAlud U 00beMy ITOH
cpezbl. PaBHOBECHOE BO3MYyIlIEHHE PABHOBECHOI'O TIEPECHIIIEHUS PACTYILEro Kpucraia.

25. HepaBHoBecHasi meracTaOmibHas 00jacTh Kpuctayum3anud. HepaBHOBecHOE mepe-
CBILICHUE KPUCTAIUIM3ALMOHHON Cpelbl [0 TeMIepaType, JaBIeHUI0, KOHLIEHTPAU U 00beMy
9TO# cpenbl. HepaBHOBECHOE BO3MYIIIEHNE PABHOBECHOTO COCTOSIHUS PACTYIIETO KPUCTAIIA.

26. luddepeHumanbHoe ypaBHEHHE MajOro HEPaBHOBECHOI'O BO3MYILIEHHs PACTYLIETo
KpHUCTaJIA.

27. Pemenune nuddepeHnnanbHOro ypaBHEHUsT MaJIOro HEpaBHOBECHOI'O FapMOHUYECKO-
r'0 BO3MYIICHHUS pacTyniero kpucrauia. Ctadunusanus Ja0MIbHOCTH PACTYIIETO KPUCTALIA IPU
TaKOM FapMOHUYECKOM BO3MYILEHUH. AHAJIOTUS ¢ MasTHUKOM Kanuiibl.

28. Crabunuzanusi Ja0WIBHOTO PAaBHOBECHSI PACTYIIETO KpUCTAUIa TPU TEIUIOBOM
(IIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILEHUHM KPUCTAJUIM3ALMOHHOM cpelbl. YCIIOBHS, MPH
KOTOPBIX HACTYIIAET TaKasi CTaOMIIH3aIIHsI.

29. PaBHOBecHas M HEpaBHOBECHAs MHOXKECTBEHHas KpucTamauzanus. [IpuzHaku 3Tux
BUIOB KPHCTAJTH3AIHH.

4. O6bem y4eOHOM TUCHUTIITHHBI

3 Bcero
Bugpsl yaeOHOM paboThI 3. e Ax. e,
OO0mas TpyA0eMKOCTh JUCHUIIIUHBI 110 Y4eOHOMY 3 108
IUIAHY
KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 15 48
Jlextuu (Jlek) 1 32
[Tpaktnyeckue 3anstus (I13) 0,5 16
CamocrositeabHas padora (CP): 15 60
CaMOCTOATEIbHOE N3YUYEHHE PA3JEIIOB JUCIUIIINHBI 1,5 60
Buabl koHTpOJIsi: 3a4eT ¢ OLEHKOM - -
5 Bcero
Bunel yueGHoI paboTh 3au. e Actp. uac,
O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 3 81
IJIAHY
KonTakTHas padora — ay1iMTOPHBbIE 3aHATHS: 15 36
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ansaTus (113) 0,5 12
CamocrositesbHas padora (CP): 15 45
CamocTosiTeTbHOC H3YUYCHHE PA3/ICIIOB AUCITUTLIHHBI 1,5 45
Buabl koHTpOJIsi: 3a4eT ¢ OLEHKOMH - -
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AHHOTauA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«JlonosiHuTe IBHBIE TJ1aBbl pu3ukmw» (b1.B.O/1.14)
1. Ilesb10 IMCHUIIIMHBI SBJISETCS IPUOOPETEHUE CTYIEHTAMH 3HAHUI 110 OCHOBHBIM pa3zeiiaM
(GU3MKY U YMEHHIO PUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.
2. TpedoBanus K pe3yjbTaTaM OCBOEHUSI U CHUIIJIMHbBI
N3yuenune Kypca GU3MKU MpU MOATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MHUYECKasi TEXHOJIOTHSI CIOCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETCHIIHA:

[TnanupoBath U MPOBOAUTH (HUZNYECKUE IKCIIEPUMEHTHI, IPOBOJAUTH 00pabOTKY UX Pe3yib-
TaTOB M OLICHUBATHh MOTPEUIHOCTH, BBIJBUIAaTh TUIIOTE3bl M YCTAHABIMBATh IPAHULIBI UX IpPHUME-
uenus (ITK-16).

Hcnonb30BaTh 3HAaHUA OCHOBHBIX (PM3WYECKUX TEOPHUH IS PEeLICHUN BO3SHHMKAIOIUX (HU3H-
YeCcKUX 3a7a4, CaMOCTOSITEILHOTO MPUOOpEeTeHUs (PU3NYECKUX 3HAHUM, A7 MOHUMAaHUS MpPUH-
IIUTIOB paboTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOASAIINX 32 MPEAEIIb KOMIIETEHTHOCTH
KoHKpeTHOro Hanpasienus (OITK-19).

B pesyabTare u3y4eHus AUCHUILIMHBI CTYAEHT J0JIKEH

3HATh:

- (pu3nveckre OCHOBBI KBAHTOBOW CTATUCTUKH (MCXOHBIE «0a30BbIE)» MOJI0KEHUS, OCHOBHbBIE
KBAHTOBBIE CTATUCTHUECKHE paclpeesieHus);

- DJIEMEHTBI 30HHOW TEOPUH IIPHU TPAKTOBKE PA3JIMYHBIX CBOMCTB METAJLIOB, IUAJIEKTPUKOB U I10-
JYyNIPOBOAHUKOB;

- 6a30BbIe (HPU3MUECKHE MTOHATHS O KBAHTOBBIX TEOPUSIX TEINIOEMKOCTH (Ha IPUMEPE KPUCTAILIU-
YECKUX TEIN);

- 3JIEMEHThI PU3UKU TBEPJIOTO TeJa (MCXOIHbIE MOHATHS O KpUcTaulorpaduu, TUIax KpUcTa-
JUYECKHUX CTPYKTYP; CBEICHHS O SIBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOIMMOCTH).

YMeTb!

- IPUMEHATh UCXOJHBIE (hr3NYecKHre (TEOpeTUUYECKHEe) 3HAHUs NP PElIeHUH podeccuoHa b-
HBIX 3a/1a4;

- IPOBOJIUTH OIIEHOYHBIC PACUEThI M OCYIIECTBIATH (HAa KQUECTBEHHOM YpPOBHE) aHANU3, HaOJIO-
NAaeMBIX SIBJICHUM.

BJIA/IETh.

- HaBbIKaMU 00OCHOBAHUs CBOUX CYXKIECHMI, 4TO CIIOCOOCTBYET MPAaBUILHOMY BBIOOPY METOHU-
KM IIPOBOAMMOIO CTYJAEHTOM UCCIIEIOBAHUS.

3. Kpartkoe conepxanue THCHMIIIHHBI:

Cemectp 4

1. DiieMeHTHI KBAHTOBOW CTATHCTUKH
DJIEeMEHThl KBAaHTOBOW cTaTUCTUKW. KBaHTOBas cucTeMa M3 OJWHAKOBBIX 4YacTull. [IpuHIun
TOXKJIECTBEHHOCTH OJJMHAKOBBIX YacTHIl. CUMMETpPHYHbIE U HECHUMMETPUYHBIE BOJIHOBBIC (DYHK-
I[MH, OMHCHIBAIOUINE COCTOSHUS TOXKJECTBEHHBIX MUKpoudacTHll. bo3oHsl u ¢pepmuonsl. [Ipun-
uun [Taynu. KBanTtoBsle cTaTuctuueckue pacupeneneHuss boze-Oitnmreiina u @epmu- Jupaxa.
BbIposk1eHHBIH 371€KTPOHHBIN ra3 B KpUCTAUIAX (METaJLIbI).
2. MeTaJuibl, AM3JIEKTPUKH U MOJYNPOBOJIHUKHU ¢ TOYKH 3PeHUsI 30HHOH Teopuun
OHeprerudeckue 30HbI: ctatuctuka ®epmu-Jupaka, sneprust epmu. DIEKTPOH B MEpUOIUYE-
CKOM IT0JIe KpucTayuia: 3 peKTUBHASL Macca JIEKTPOHA.
3. DnemMeHTHI (PU3NKHU TBEPAOTO TeJia.
®usuka tBEpaoro tena (OTT): onpenenenue, cBA3b ¢ APYTUMH JUCHUTUIMHAMH, OOBEKTHI H3Y-
YeHUs, KpYT pemiaeMbix 3amad. CBs3b ¢ Kpuctauiorpadguei, KpuctauioGu3ukon U KpUCTAILIO0-
xumueil. KonnencuposanHnoe cocrostaue. Ilogxon x onucanuro TBEpABIX Ten. CTpyKTypa KpH-
ctayioB. CumMmeTpusi U GU3NYECKUE CBOMCTBA KPUCTALIOB. THUIBI KPUCTANIMYECKUX CTPYKTYP
(oOmiast xapakTepuctuka). [LIOTHBIE yITakOBKU: KyOMYecKasl M TeKcaroHalbHas (Ha KauyeCTBEH-
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HOM ypOBHe). IlousTue o CBCPXIIPOBOAUMOCTH (KBaHTOBBIC IpeaACTaBJICHNUA Ha Ka4YCCTBECHHOM

YpOBHE).
4. O0beM y4eOHOI TUCHMIIIIHHBI
Bcero 4 cemecTp
Buawbi yueOHoii padboThl 3au. ex./ 3au. ex./
aK.gyac aK.yac
OO01asi TPY10eMKOCTD JUCIHHILUINHBI 110 Y4eOHOMY IIAHY 3/108 3/108
AYIUTOPHBIE 3aHATHS: 0,8/32 0,8/32
Jlexuu (JIek) 0,4/16 0,4/16
JlabopaTopnsbie 3ansaTust (JIab) 0/0 0/0
ITpakrrueckue 3ausatus (I13) 0,4/16 0,4/16
CamocrosiTesbHas pa6ora (CP): 1,2/40 1,2/40
Buja koHTpOJIA: 1/36 IK3aMeH-
IK3aMeH/3a4eT 1/36
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3au. ex./ 3a4. e,/
acTp.4ac acTp.yac
O01mas TPy10eMKOCTh AUCUHUILINHBI 10 Y4eOHOMY IVIAHY 3/81 3/81
AyIMTOPHBIE 3aHATHS: 0,8/24 0,8/24
Jlexruu (JIek) 0,4/12 0,4/12
JlaGopatopusie 3ansTus (J1ao) 0/0 0/0
[Tpaktnyeckue 3ansatus (I13) 0,4/12 0,4/12
CamocrosiTeibHas padora (CP): 1,2/30 1,2/30
Bua xourpoas: 127 JK3aMeH
IK3aMeH/3a4yeT 1/27

AHHOTaN U Y4eOHOI NPOrpaMMbl AU CHMIIIMHBI
«J/IabopaTopHbie padoThI 0 (PU3MYECKON XMMHH MaTePHATIOB COBPEMEHHOM JJIEKTPO-
Hukmw» (b1.B.0O/1.15)

1. eap AMCHMIVIMHBI — O3HAaKOMHUTb U PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
AKCIEPUMEHTAJIbHBIX METOJ0B (PU3NYECKOW XMMHUH, HAYYUTh CTyJEHTa BUAETh 00JIaCTH U Tpe-
JIENIbl IPUMEHEHUS 3TUX METOJIOB MCCIEN0BAaHUS, YETKO MOHMMAaTh UX NMPUHIUIHAIBHBIE BO3-
MO>KHOCTH U OTPaHUYEHUS IPU PEIIEHUU KOHKPETHBIX HKCIIEPUMEHTAIbHBIX 3a/1a4.

2. B pesyabTare udydyeHusi Kypca «Jlaboparopusie padoTsl Mo GpU3HYECKON XMMHH
MATepHaJIOB COBPEMEHHOM 3JIEKTPOHUKMW CTY/IeHT JA0J/IZKeH:

Obaaoams crnenyromumMu npodeccuonansHbiMu KoMieTeHIusamMu (I1K):

—  CIOCOOHOCTBIO NMPOBOJIUTH CTaHIAPTHBIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepuasoB,
u3zieui u TexHonorudeckux mnpoieccos (ITK-17);

—  CIIOCOOHOCTHIO HCIOJIb30BATh 3HAHWE CBOMCTB XMMUYECKUX IJIEMEHTOB, COETUHEHUN U Ma-
TEpUAJIOB Ha UX OCHOBE VIS pelIeHus 3a1a4 nmpodeccruonanbHoil nesrenpHocTr (ITK-18);

— TOTOBHOCTBIO MCIOJb30BATH 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUI Ul PEIICHUs BO3HU-
KaloMX (PU3MUYECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNsT (PU3UUECKUX 3HAHHUM, JUIs
MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJSAILINX 32 Tpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTro Harpasienus (I1K-19).

3namo:

— TNPUHIHUIIEI paOOTHI U CXEMBI UCTIONIb3YEMBIX H3MEPHUTEIbHBIX YCTAaHOBOK;
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— BO3MOKHOCTH METOZOB CIIEKTPOXHUMUU IS IPOBEICHUS KaUECTBEHHOTO M KOJIMYECTBEHHOTO
aHaJIN3a XMMHYECKHUX CHUCTEM, ONPEICIICHNAS TEPMOJANHAMUYECKUX CBOMCTB XMMHYECKHUX Be-
LIECTB;

— KOHAYKTOMETPUYECKMI M INOTECHIMOMETPUYECKUN METOIbl HAXOXKIEHUS TEPMOJMHAMUYE-
CKUX XapaKTEePUCTHUK AIEKTPOIUTOB (aKTUBHOCTEH M KO3()(PUIIMEHTOB aKTUBHOCTH, KOHCTaH-
Thl TUCCOLIMALIUHU, TEPMOJIMHAMUYECKUX XapAaKTEPUCTUK PEaKLIUN);

—  (QU3MKO-XMMHUYECKHE METOJbl HUCCIIECAOBAaHUS U aHainu3a (a30BbIX PAaBHOBECUH B OJHO- U
MHOI'OKOMIIOHEHTHBIX CHUCTEMaXx, IIyTH NOCTPOeHUs (Da30BBIX AUarpaMM COCTOSIHUS;

— 9KCIIEPUMEHTAJIbHBIE METO/Ibl M3yUCHUsI KHHETUKA XUMHUECKUX PeaKuil, CriocoObl onpee-
JICHUsI KOHCTAHT CKOPOCTEU U MOPAIKA XUMUYECKUX PEAKLIUN.

—  KaJIOPUMETPUUECKUE METObl ONPEAEICHUs TEIUNIOEMKOCTH, TEIUIOBBIX 3((HEKTOB U APYTUX
TEPMOXUMHYECKHUX CBOMCTB N3y4aeMbIX OOBEKTOB.

Ymemu:

— TPUMEHATH TEOPETUYECKUE 3HAHMS U AKCICPUMEHTAIBHBIE METOIbl MCCIeN0BaHus (huznde-
CKOM XMMHU TIPU peIIeHUH MPOohecCHOHATBHBIX 3a/1a4;

— copmynupoBaTh MpodaeMy U 0OOCHOBATH BBIOOP AKCHEPUMEHTAIBHOTO METOAA HCCIel0-
BaHUs, IIOCTABUTBH LIEJIN U 337a4d U HAMETUTD IIyTU UX JOCTUKCHMUS;

— TIPOBECTH MAaTEMAaTUYECKYI0 O0pabOTKy SKCIEPUMEHTAJIBHBIX JTaHHBIX Ha 0a3e TeopeThude-
CKUX 3HaHUH 10 PU3UUECKON XHUMUH;

— TIPEJACTaBJIATh JaHHbIE JJAOOPATOPHOIO MCCIIENOBaHUA B rpaduueckoil popme U Ha OCHOBE
IIOJIyYEHHBIX 3aBHCHUMOCTEM OIPENENsTh COOTBETCTBYIOLUIME TEPMOJMHAMUYECKHE U KUHE-
TUYECKHUE XapaKTEPUCTUKH XUMUYECKOM CUCTEMBI 1 XUMHUYECKOI0 IPOLECCa;

— IDPOBOAMUTH AHAIU3 U KPUTHYECKHU OLIEHUBAThH IIOJIyYEHHBIE JKCIEPUMEHTAIbHBIC JJAHHBIE,
000011aTh 1 J1es1aTh 0O0CHOBAaHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJ0B (PU3NYECKON XMUMHUHU JUIs pelie-
HUs KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

— DOKCHEPUMEHTAJIBHBIMA METOJAMHU HCCIECNOBAHUSA COCTOSHMS XMMHYECKOIO PAaBHOBECUS U
KMHETUKU XUMMUYECKOI0 IIpolecca.

— npueMaMu 00pabOTKM MOTYYEHHBIX OINBITHBIX TaHHBIX IS BBISBJICHUS U yCTAHOBJICHUS B3a-
MMOCBSI3el MEXJly TEPMOJMHAMUYECKUMH CBOWCTBaMHU U (U3NYECKUMHU MapaMeTpaMu IMpo-
1ecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (DU3MUECKON XUMHH IJI COAEpXKAaTeIbHOM HHTepIpeTaluu
MTOJIy4EHHBIX DKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.

3. KpaTkoe coaepkanue Iy CHUNIITHHBI

[Ipumenenne MeTon0B (HU3MKO-XUMHUYECKOTO HCCIEIOBAHUS Ul ONpPENENeHUs TepMo-
JUHAMHUYECKUX U KUHETUYECKUX XapaKTEPUCTUK XUMUYECKUX CUCTEM.

CnekTpoxumMuyecKkHe MeTOAbl HccjedoBaHMsA. KadecTBEHHBIN aHanu3 BellecTBa
(onpezneneHne MEeXbIEPHBIX PACCTOSHUI, MOMEHTOB MHEPIUH MoJieKys). OnpeaeneHue Koiu-
YECTBEHHBIX XapaKTEPUCTUK (CTENEHU AUCCOIMAMA U KOHCTAHThI IMCCOLMALINN 3JIEKTPOJIUTOB,
TEMIOEMKOCTH BEIIECTBA).

JJleKTpoXuMHU4YecKkne MeToAbl ucciaenoBanus. Konaykromerpus. Onpenenenne KOH-
CTaHTBI JUCCOLMAIIUK CIa00T0 AIIEKTPOJINTA, CTENEHN AUCCOLUAINH, JIEKTPUYECKON MPOBOIU-
MOCTH NpU OECKOHEYHOM pa3z0aBiIeHMHM KOHIyKTOMeTpuueckuM meTojoM. IloTeHumomerpus.
Onpenenenne TEPMOIMHAMUIECKUX XapAKTEPUCTUK XUMUIECKON peakuuu (A,H®, AG®, A,S°),

TemnepatypHoro ko3ddurmenrta IJIC (dE° / dT ), cranmaprroit DJIC (E®), u3yueHne BIUSHUSL

00aBOK Ha MOTEHIUAI AIEKTPO/aA.
®a3oBoe paBHOBecHE B OJHOKOMIIOHEHTHBIX cucTeMaX. OU3UKO-XUMHYECKUH aHa-
Ju3. M3ydyeHne 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. Kpubie oxnaxaenus. Onpene-
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JISHUE COCTaBa IBTEKTHYECKOM cMecH. [locTpoeHue quarpamMm KUIEHUS M JUarpaMM IJIaBKOCTH
JU1st OMHapHBIX cucteM. OrpaHu4eHHasi paCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CUCTEMax.

XuMnuyeckoe paBHoBecue. Onpe/ereHue KOHCTAaHThl XUMUUYECKOTO0 PABHOBECHS M TETI-
70BOro 3¢ (heKTa XUMHUIECKON peakIny Ha IPUMEepe PEaKIuid Pa3IoKCHHUS.

Tepmoxumusi. Kanopumerpusi. OnpeneneHue TEIIOEMKOCTH BEIIECTB KAJIOPUMETPH-
YECKHUM METOOM.

4. O0beM yueOHO# JUCUUTJIMHBI

N B 3a4YeTHBIX B aKajieM. ya-
Buabl yueOHo# padoThI
eIMHUIAX cax
O01mas TPyA0eMKOCTb IMCHHUILIHHBI 110 y4eOHOMY 30 108
IVIAHY '
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Buja koHTpOJISI: 3a4eT / IK3aMeH — 3ayer
Bijtb yue6noii pagoTsI B 3aYeTHBIX B ACTPOHOM.
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY 30 81
IUIAHY '
AyIMTOpHBIE 3aHATHS: 0,89 24
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH — 3a4yer

AHHOTauA padoyeil NporpaMMspl JUCHHILIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB JJIEKTPOHHON TeXHUKI)
(b1.B.O/1.16)
1. eap aucuMNINHBI

— JIOTUYCCKU OpPraHU30BaAHHOTO O3HAKOMIJICHHA C OCHOBHBIMH ITOHATHAMH COBpeMeHHOfI
KBaHTOBOM XHUMUU,

— MHW3Y4YCHUS OCHOBHBLIX KBAHTOBO-XHMMHYCCKHUX METOJ0B pacucTa CTPOCHUA U CBOICTB XUMH-
YCCKUX CUCTEM,

— O3HAKOMJICHHA C OCHOBHBIMH INPEACTABICHUAMH O XUMHYECKOM CBSI3H U MCKMOJICKYIIAP-
HBIX BSaHMOHeﬁCTBHHX;

— O3HAKOMJIEHHS C OCOOEHHOCTSIMH XHMHUYECKOM CBSI3U, MEXKMOJIEKYISIPHBIX B3aUMOJEH-
CTBUU U CBOMCTB MOJICKYJISIPHBIX CUCTEM U IOJIUMEPOB;

— npuoOpeTeHHs] HaBBIKOB pabOThl ¢ OCHOBHBIMH KBAHTOBO-XMMHUYECKHMMH KOMITbIOTEPHBIMU
[IpOrpaMMaMHu, MCIIOJIb3yEMbIMHU Ha IIPAKTUKE.
2. B pe3yabTrare M3y4YeHHs AUCHUILIMHBI 00y4YalOIIMiics MO NporpaMMme OakajaBpuara
JOJIZKeH:
Obnadoams crnenyronumu npodeccunonanbHbiME (1K) komneTenmsamu:

— TOTOBHOCTH NMPHUMEHATh aHAIUTUYECKUE M YHCICHHbIE METOBI PEIICHUs TOCTABICHHBIX 3a-
Jlad, WCIOJIb30BaTh COBPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJOTHH, NMPOBOIUTH 00pabOTKY
UHPOPMALIUU C UCIIOIB30BAHUEM IPHKIIAIHBIX MPOrPAaMMHBIX CpeAcTB chepsl npodeccro-
HAJIbHOM JEATeNbHOCTH, MCIIONB30BaTh CETEBhIC KOMITBIOTEPHBIC TEXHOJIOTHMH M 0a3bl JaH-
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HBIX B CBOEH Mpo(decCHOHANbHOW O00JIACTH, MAKeThl MPUKIAAHBIX IPOrpaMM IS pacyeTa
TEXHOJOTMYECKUX apaMeTpoB obopynosanus (I1K-2);

— CHOCOOHOCTH IUIAHUPOBATh U MPOBOJAUTH (PU3NYECKUE M XUMUYECKHUE SKCIEPUMEHTHI, TIPO-
BOJHUTH O00pabOTKYy WX pPE3yJIbTaTOB M OIICHHBATH MOTPEIIHOCTH, BBIIBUTATH THIIOTE3bI U
yCTaHABJIWBATh TPAHUIIBI UX MPUMEHECHUS, IPUMEHATh METOJ/Ibl MATEMATHYECKOTO aHalnu3a 1
MO/JICITMPOBAHHS, TECOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccnenoBanus (ITK-16).

3uameo:

— OCHOBHBIE I0JI0KEHUSI KBAHTOBOW XUMHUH, COBPEMEHHON TEOPUU XUMUYECKOU CBSI3H U MEK-
MOJIEKYJISIPHOTO B3aUMOJCHCTBUS U MIPUMEPHI €€ MPUMEHEHU K KOHKPETHBIM XUMHYECKUM
CUCTEMaM;

— TMPUHUUIBI KOJIMYECTBEHHON XapaKTepU3alluu aTOMHON U 3JIEKTPOHHOM CTPYKTYPhI MOJIEKY-
JISIPHBIX CUCTEM U TIOJIUMEPOB;

— OCHOBHBIC B3aUMOCBA3U MCKAY BHeKTpOHHOﬁ Cpr1(Typ0171 n (1)H31/IKO'XI/IMI/I‘ICCKI/IMI/I CBOM-
CTBaMU BCUICCTB, JIC’KAIUC B OCHOBC YIIPABJICHU CBOﬁCTBaMH;

— BO3MOKHOCTHU OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKUX PACUETHBIX METOAOB U 00J1a-
CTH UX NPUMEHUMOCTH.

Ymemy:

IIpuMeHsTh KBaHTOBO-XMMHUYECKUE TIOJXO0bI U METOABI U1 pacueTa, UHTEPIPETALIMY U

IIPEACKA3aHUs CTPOCHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIUMEPOB.
Braoemy:

DneMeHTapHbIMU HAaBbIKaMU MPUMEHEHUS! KBAHTOBO-XUMHUYECKHUX MOJIX0JI0B U METOJIOB

U MHTEPIIPETALNUN PE3YyIbTATOB IIPYU PEILICHUN IPAKTUUECKUX TEXHOJIOTUYECKUX 3a/1a4 U

CTaHJAPTHBIMUA KBaHTOBO-XMMHWYECKMMH KOMIIBIOTEPHBIMU IIPOrPaAMMaMHU.
3. Kparkoe cogep:kaHue JUCHUIINHBI
Beenenue. IIpenmer kBaHTOBOM XUMuUU. POsIb KBaHTOBOM XMMHUU B ONMCAaHUU XUMHUYECKUX SIB-
JICHUH ¥ IIpOLEecCOB. B3auMOCBsA3b KIIACCUYECKON U KBAHTOBOM MOJEIEH MOJIEKYI.

Moayas 1. O0uue npUHITUITBE KBAHTOBON XUMHUHU
OcHOBHBIE MOJIOKEHUS KBAaHTOBOW MEXAaHMKH. BapHallMOHHBIM METOJ HaXO0XIEHUS BOJHOBBIX
¢yukuil. [IpubnmxeHre He3aBUCUMBIX YacTHIl. MeToJl caMOCOTIaCOBAaHHOTO IMOJIS JIsl aTOMOB.
[TpubnnxeHne HeHTPaIbHOTO MOJIA. ATOMHBIE OPOUTAIHM U UX XapaKTEPUCTUKU.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOM BONMHOBON ¢yHKuuu. CrnuH-opOutanu. JlerepMuHAHT
Cnenrepa. Beenenne B metonsl Xaptpu-®oka u Kona-Illama, xumudeckas TpakTOBKa pe3yJib-
TaTOB. DJIEKTPOHHbBIE KOH(PUTypallUi aTOMOB C TOUKH 3PEHUS KBAHTOBOW XMMHH.
Moayasb 2. MeToabsl KBaHTOBOM XUMHUH
[Tpubmmxkenne bopua-Onnenreiimepa, aguadbaTuyecKuil MOTEHIMAT U MOHATHE MOJIEKYJISIPHOMN
cTpyktypbl. Metoasl Xaptpu-®oxka u Kona-Illama ans monexynsl. [pubmxenne MO JIKAO.
DOneKkTpoHHas Koppemsuus. Metoa KOHPUIypallHOHHOTO B3auMoJeWcTBUs. Teopus BO3MYyIlle-
HuM. Pacder sHepruu AMCCOLMALMY XUMAYECKUX CBS3EH.
Hepapxust MeTo/10B KBaHTOBOM xuMuu. Hesammupuyeckass kBaHToBast Xxumus. basucHblie QyHK-
UM JUTST HEAMITUPUYECKUX PACYeTOB. ATOMHBIE U MOJEKYJIsIpHbIe 6a3ucHble Habopbl. Ponb Oa-
3UCHBIX (DYHKUMH B OMHCAaHMM CBOMCTB Mojiekyn. [lomysmnupudeckue merozasl. BanentHoe
npubimkeHne. m-3JeKTpoHHoe npubmkenue. Meron Ilappuzepa-Ilomna-Ilappa. Ilpoctoit u
pacIIMPEHHBIA METO/IbI XFOKKEJIA.
TOYHOCTH KBAHTOBO-XUMUYECKHUX PACUETOB CBOMCTB MOJIEKYII.
Moayab 3. XuMudeckasi CBSI3b 1 MEXMOJIEKYJIIPHBIE B3aMMOICHCTBUS

OpOuTtanbHast KapTUHA XUMHUECKON CB3H. KOHCTpYKTHBHAS U JEeCTPYKTUBHAS UHTEPEpEHIHS
opOutaneii. MosekynspHble OpOUTaIN U UX CUMMETpUiiHas kiaccudukaius. KoppensinoHHsie
arpaMMbl. DJIEKTPOHHBIE KOH(QHUIypaluu ABYXaTOMHBIX MOJIEKYJ. AHAIN3 3aceleHHOCTEH
opOutaneit mo Mamnukeny. [loHsaTre o 3apsaax v MopsiaKax CBs3EH.
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[TpocTpaHcTBEHHOE paclpeesieHHe MIEKTPOHHON TUIOTHOCTH M XUMHUECKas CBsi3b. MexMolie-
KYJISIpHBIC B3auMoJIeicTBUS. JlehopManinoHHas 3eKTPOHHAS TUIOTHOCTh. CHITBI B MOJICKYJIaX.
3akmoyeHne. KBaHTOBass XUMUS KaK HHCTPYMEHT IPOTHO3a B XHMHH.

4. O0beM y4eOHO JUCHUIIJIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akagem. ua-
SIMHHIIAX cax

O0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 3 108

TUIAHY

AY/JAUTOPHBIE 3aHATHSL: 0,89 32

Jlexiuu (JIek) 0,45 16

[Ipaktuueckue 3austus (I113) 0,44 16

CamocrositesibHas padora (CP): 2,11 76

Buj koHTpOJISA: 3a4eT / IK3aMeH - 3ader c oneH-
KOH

Bunasr yue6HOI paboThI B 3aueTHBIX B actp. wacax

SIMHAIIAX

O0mas TpyA0eMKOCTb JUCIHHUILIUHBI 10 Y4eOHOMY 3 81

TUIAHY

AyIMTOpHBIE 3aHATHS: 0,89 24

Jlexmu (Jlek) 0,45 12

ITpakTnueckue 3anstus (I113) 0,44 12

CamocrositesbHasi padora (CP): 2,11 57

Buj koHTpOJIS: 3a4eT / IK3aMeH - 3ader c oneH-
KOW

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Munepanorus» (b1.B.OA.17)

1. Heab aucuumIMHbl — GOPMUPOBAHUE COBOKYITHOCTH 3HAHUH - KaK O MPUPOIHBIX MU-
HEepaJbHBIX (Pa3ax (MMHEPAJIOB), TaK M UCKYCCTBEHHO IMOJIy4aeMbIX (Kak IMpaBHJIO Ha 0aze mpu-
POJHBIX) MaTE€pPHUaIOB, METOJIOB UX MCCIIEJOBAHUS, BKIIOYAIOIINX B c€0sl MAaKPOCKOIMUYECKUI 1
MHUKPOCKOTIMYECKHUI aHaJN3 CTPYKTYPHl U CBOWCTB MaTepuasioB. J{MCIUIUIMHA JTOJDKHA o0ecrie-
YUTh 3HaHUS HEOOXOJIUMBIX MPHU CO3/IaHUM HOBBIX (PYHKIMOHAIBHBIX MaTepHAIOB, OTBEUAIOIINX
COBPEMEHHBIM TpeOOBaHUAM KadecTBa, 3P(HEKTUBHOCTU U SKOHOMHUYHOCTH.

2. B pe3yabTare u3yyeHus JMCHUILIMHBI 00y4alomMiics 10/1KeH

Obnaoamse cnenyromumu podeccrnonanbabME (ITK) koMmmereHmsMu:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJIOTHUECKUIA MPOIIECC B COOTBETCTBUH C pe-
TJIAMEHTOM W HCIOJIB30BaTh TEXHHUYECKHE CPEJICTBA U U3MEPEHHsT OCHOBHBIX ITapaMETpPOB
TEXHOJIOTHYECKOT0 MpoLiecca, CBOMCTB chIpbs 1 npoaykuuu (ITK-1);

CIIOCOOHOCTBIO TPHHAMATh KOHKPETHBIE TEXHWYECKUE PEUICHUS MpH Pa3paboTKe TEXHOJIOTHYE-
CKHUX TPOIECCOB, BHIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHUH C YYETOM 3KOJIOTHYECKUX
nocnencTeuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO UCTIONB30BATH MIPAaBUIIa TEXHUKU 0€30MaCHOCTH, IPOU3BOICTBEHHON CaHUTapHH,
MIOKAPHOM 0€30IMacHOCTH M HOPMBI OXPaHBI TPYZa, U3MEPSATh U OIIEHUBATH MapaMeTPhl IPOU3-
BOJICTBEHHOT'O MUKPOKJIMMAaTa, YPOBHS 3albUICHHOCTH U 3ara3oBaHHOCTH, LITyMa, ¥ BUOpaluy,
ocseteHHoCcTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HAJIAXKMBaTh, HACTPAUBAaTh M OCYILIECTBISATH MPOBEPKY OOOPYIOBaHMS U MPO-
rpamMuBbIX cpeacts (ITK-6);

- TOTOBHOCTh MPUMEHATh QHAIUTHUYECKHE U YUCICHHBIE METO/bI PEIICHUs IMOCTaBICHHBIX 33134,
WCIIOJIb30BaTh COBPEMEHHBIC MH()OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOAUTH 00pabOTKy MHGOP-
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MalMMi C KUCHOJb30BAaHUEM MPUKIIAJHBIX MPOrPAMMHBIX CPelCTB cdepbl NpodeccuoHanbHON
JEeSITeTIbHOCTH, UCIIOJB30BATh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTHMH M 0a3bl JAHHBIX B CBOCH
npodeccuoHaIbHON 007aCcTH, MAKeThl MPUKIAIHBIX IPOTrPaMM IS paciyeTa TEXHOJIOTHYECKUX
napametpoB obopynosanus (I1K-2);

- CI0COOHOCTH TUIAHUPOBATh U IPOBOIUTH (PU3MUECKUE U XUMUYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
00paboTKy WX PE3ylbTaTOB U OIICHWBAThH MOTPEITHOCTH, BBIIBUTATH THIIOTE3bI M yCTAHABIIU-
BaTh TPAHUIBI UX MPUMEHEHUS, IPUMEHATh METOAbl MAaTEMaTHUECKOT0 aHaIU3a U MOJIEIHUPO-
BaHMsI, TCOPETUUECKOTO M IKCIIepuMeHTanbHoro uccnenoBanus (ITK-16).

3Hamu:

- CTy/IeHT JIOJDKEH MMETh YeTKHUE U SICHBIC TPEJCTABICHUS O MUHEpase, ero PU3NIeCKUX U XH-
MHUYECKHX CBOMCTBAX.

- JlomkeH 3HaTh BCE OCHOBHEBIC IMOHSATUS MUHEPATIOTHH (THIOMOP(U3M U TIp.)

- 3HaTh 00IIKe MPUHIUIBI KJIacCu(UKAIIMY MUHEPAIOB M 3HAaTh BCE OCHOBHBIE Pa3feiibl, CTPYK-
TYPHO-XUMHUYECKHUE KJIACCHI U TPYIIITHl MUHEPAJIOB.

-IIpotiecchl rene3rca MUHEPAJIOB U €0 OCOOCHHOCTH.

Ymems:

-ITonbp30BaThCS COBpEMEHHBIM 000PYIOBAaHUEM, HEOOXOAUMBIM JIJIsi TUATHOCTHKU MUHEPATbHBIX
da3

-Onpenensate GpU3NYECKUE U XUMUYECKHE CBOMCTB MUHEPAJIOB HA Mapo- U MUKPOYPOBHE.

-JlnarHoCTHpPOBATH MUHEPAIBI TI0 KOMIUIEKCY CBOMCTB M MapareHETHICCKUM aCCOIIHAIIHSIM.

Braoems:

- HaBBIKOM OITPEICIICHHUSI MUHEPAJIOB

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

Paznen 1. Beenenue B MUHEpaIOrHio.

1. Beenenue. Ilpenmer, 3amaun, MeTonbl U cojaepkaHue MuHepanoruu. OmnpeneneHue
MOHSITHS MHHEpaa, MUHepas Kak 3JIEMEHT MUPO31aHus. VICTOpHs pa3BUTHS HAYKU U €€ CBS3h C
IpyruMu nuciuruinHaMu. OCHOBHBIE HampaBlIeHUs, MPOOJIEMBI U TJIaBHBIE 3a]]a4l COBPEMEHHOU
MUHEPAJIOTHH.

2. Xumudeckuil coctaB MuHepanoB. OOIIMe MOM0KEHUs O B3aUMOCBSI3AX KpUCTALTHYe-
CKOHM CTPYKTYpBI, XHMHUYECKOTO COCTaBa M CBOMCTBaxX MuepayioB. [lomumMophu3mM U TOTUTUTIUS
MuHepanoB. CoeMHEeHHsI IOCTOSHHOTO U MEPEMEHHOT0 XUMcocTaBa. M3omMophusM u aaIuTuB-
HOCTh B MHHEpaJiaX. TBep/ble pacTBOPHI, YCTOWYUBOCTh M pacraJl TBEPABIX PACTBOPOB, JIUKBA-
nus. Ponbs Boabl B MuHepanbix. KpucrannuzanmoHHasi, KOHCTUTYIIMOHHAA U afcOpPOLIMOHHAs
BOJIA.

3. ®usnyeckue cBOWCTBA MHUHEPAIOB. MaKpOCKOMMYECKHE CBOMCTBA — IIBET, IIBET B MO-
poiike, 6yieck u 6JIeCKOMEeTpUIecKasi CHCTeMa, TBEPAOCTh, XPYIKOCTh U KOBKOCTb, IOBEPXHOCTH
CKOJIOB, TJIOTHOCTh. JlaGopaTopHbIe METOIBI UCCIIEIOBAHUS MUHEPAJIOB (JIeTaTbHbIE MUHEPAIO-
TUYECKHE UCCIICTOBAHMS).

4. YcnoBus o0pa3oBaHHs MUHEPAJIOB B MpUpoje (TeHe3uC MUHEpaIbHBIX (a3). OOmue
MoJIoKeHus. [ eomornueckue mpoIecchl MUHEPaIo00pa3oBaHusl. JHIOTEHHbBIE, YK30T€HHBIE MPO-
necchl U MetamopdusM. MojenupoBaHre MPOIECCOB MUHEPATO0Opa30BaHUsI U COBPEMEHHBIC
METOJIBI POCTa.

5. MunepansHbBIE accoluanuu U napareHe3uc. Mopdosorus MUHEpaJIOB M UX acrpera-
TOB.

Pazpen 2. OnucarenbHass MUHEPAIOTHS.

6. [lpuHIMMIBI COBpeMEHHOW KiaccHUpUKalMu MuHEepanoB. CHCTeMaTHKa MHHEPAJIOB.
[Ipocteie BemecTBa. CepHUCTHIE COEAUHEHUSI U UX aHaoru. ['anouansie coegunenus. Kucno-
ponHbie coenuHeHus. [IpocThie U CI0XKHBIE OKCUABL. | HAPOKCHIBL.

7. ®ocdatel, apcenartsl, BaHagaTel. Cynbdarel. XpoMartsl, BOJb(ppamMaTsl, MOJIHOIATHI.
Boparsl. Cunukatsl. KapkacHble 1 OCTPOBHBIE.
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8. CuiMKathl C KOJIBIICBOM, 1IETTIOYCUHOM, JICHTOYHOW U CJIOMCTOU CTPYKTYPOH.
9. CuuKathl ¢ TPOCTHIMU U CIIOKHBIMU CETKAMH TETPadIPOB.
10. IToHsiTHE O TIETPOJIOTHUH.

4. O0beM y4eOHOH JUCIHUILINHBI

5 Bcero
Bunbl yueOHOM paboThI 3au. e Ak gac.

OO0mas TpyA0eMKOCTb JMCHUIIIUHBI 110 Y1eOHOMY 5 79

ILUIAHY

KoHTakTHas padoTa — ay1MTOPHBIE 3aHITHS: 1 32

Jlexmm (Jlek) 0,5 16

[TpakTaeckue 3arstust (I13) 0,5 16

CamocrositesbHasi padora (CP): 1 40

KoHTakTHas camocTosTenbHas pabota 0,25 9

CaMoCTOsITeTbHOE N3YUYCHHE Pa3/IeNIOB JUCITUTIIMHBI 0,75 31

Buabl KOHTpOJIS: 3ader ¢ OLEeH-
] Kol

} Bceero
Bunsr yue6HOM paboThI 3au. e, Actp. uac.

OO0mas TpyA0eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 5 54

ILUIAHY

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1 27

Jlexruu (JIek) 0,5 13,5

[Tpaktnueckue 3anstus (I13) 0,5 13,5

CamocrositesbHas padora (CP): 1 27

KonTakTHas camocTosTenpHas paboTa 0,25 6,75

CaMoCTOsITeTbHOE H3YUYECHHE Pa3/IeNIOB JUCITUTUIITNHBI 0,75 20,25

Bujbl koHTpOIA: 3ader c oneH-
) KO

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«ITpoexTHpOBaHMe AeTaIeil MAIIIMH U ANMAPATOB B TEXHOJOIHU MATEPHUAJIOB U NPUOOPOB
3JICKTPOHHOM TeXHMKH M HaHOJIeKTpoHukn» (b1.B.O/1.18)

1. eap AMCHMNJIMHBI - HAYYUTH CTYACHTOB TBOPYECKOMY MOIXOAY K BHITIOJTHEHHIO WHKEHEP-
HBIX pacyeTOB Ha MPOYHOCTD, )KECTKOCTh M YCTOMUMBOCTD AJIEMEHTOB KOHCTPYKIUIL, eTanei
¥ Y3JI0B MAaIlliH | anmaparos.

2. TpeOoBaHusi K pe3yJibTaTaM O0CBOEHUS JTHCIUIIIMHbI

N3ydenue kypca criocoOCTBYeT NPUOOPETEHUIO CIEAYIOMNX KOMITETEHIIUH:

® IUIAHUPOBATH U MPOBOJIUTH (PU3UUECKUE U XUMUYECKUE IKCIIEPUMEHTBI, TPOBOIUTH
00paboOTKy MX pe3yJbTaTOB U OLEHHBATh MOTPEIIHOCTH, BBIIBUIATh TMUIOTE3bI U
YCTaHABJIMBATh TPAHUIIBl X MPUMEHEHHS, MPUMEHSATh METOJbI MaTEMAaTHYECKOTO
aHalM3a MU MOJEIMPOBAHMS, TEOPETHUECKOTO U IKCIEPUMEHTAIBHOIO HMCCIIEI0Ba-
uust (ITK-16);

® JCIIOJIB30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUM /Ul peIIeHHs] BOSHUKAIOLINX
¢u3nUecKux 3aaay, caMOCTOSITEIBHOrO NpuoOpeTeHus] (PU3UYECKUX 3HAHUU, IJIS
MOHUMAaHUS TMPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOASIINX
3a mpeJelibl KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus ([1K-19);

B pe3yabTare nzyueHus IMCUMIJIMHBI CTYE€HT 10JI5KEH:
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3HATh:
® KOHCTPYKIMH, TUIIAXXHU M KPUTEPUH pabOTOCIOCOOHOCTH JeTajei MaliH, cOopoy-
HBIX €IMHUL (Y3JI0B) U arperaros;
® OCHOBBI TEOPUU COBMECTHOI pabOThI U METO/IbI pacueTa JeTajaei U y3JI0B MallluH U
anmnapaToB XUMHUYECKOM TEXHOJIOTUH;
yMeThb:
® BBINOJHATh M YUTAThb TEXHUYECKUE CXEMBbI, UEPTEXHU M ICKHU3bI JeTaleil, y3710B U
arperaToB MallliH, COOPOYHBIX YEePTEkKEH 1 uepTexu oOLIero BUa;
® TPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPHSIM PabOTOCIIOCOOHOCTH U KOHCTPY-
MPOBAaHMS JETAJEH MAIlIWH;
® [POU3BOJUTH PACUEThl U KOHCTPYUPOBAHME J€TaJIel MalllMH U MEXaHU3MOB C yde-
TOM IPOU3BO/ICTBEHHOM TEXHOJOTUH U KCILTyaTalluy;
BJIa/1eTh:
® HaBbIKaMH KOHCTPYUPOBAHUS U TEXHUYECKOTO TBOPUECTBA;
® [IpaBWJIAMU IOCTPOEHUS TEXHUUECKUX CXEM U YEPTEXKEN;
® OCHOBHBIMM METOJIaMU pacyeTa U MPOEKTHUPOBAHUS MEXAHUYECKHX Y3JIOB U dJie-
MEHTOB TEXHHKHU.
3. Kpatkoe cojep:kanue AMCHUILIUHBI:

Mopayas 1. «Pacyer XMMHYeCKOro anmapara ¢ MeXaHM4eCKHM IlepeMelIMBao UM
YCTPOICTBOMY.

[To Bcem aTamam KypcoBOTO MpoeKTa opopMIIsieTcs eArHasi MOSCHUTENbHAs 3amucka. B
HOSICHUTENBHYIO 3aIIMCKY BKJIFOYAIOTCS MPOEKTHBIE M MIPOBEPOUHBIE pacyeThl TUIIOBBIX HJIEMEH-
TOB B COOTBETCTBHH C ACHCTBYIOIIMMU MeToAuKaMu. [IponsBoaurcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacueT OCHOBHBIX T€OMETPHYECKUX PA3MEPOB alapara;

3) pacder TOJIIMH CTCHOK arnmapara 1 pyOamiku;

4) monbop npuBOA;

5) pacder (h1aHIIEBOrO COCAMHEHUS KPBIIIKU C KOPITYCOM armapara;
6) pacuer Baia MEUIAJIKU HA BHOPOYCTOMYMBOCTD M MIPOYHOCTD;

7) mombop u pacyet My(ThI;

8) moxbop M pacyeT yIIOTHEHHUS.

Moayasb 2. «YepTexk 0011ero BHaa anmapara.

BrinonHsiercss uepTex 0o01iero Buja anmapara ¢ BUAaMH, pa3pe3aMu, CEUEHUSIMU U Bbl-
HOCHBIMHU 3JIEMEHTaMH, JAAIOLIUMHU MOJTHOE MpeACTaBIeHUue 00 ero yCTpoicTBe M MPUHIUIE pa-
60Th1. YepTesk oO11ero BuAa anmnapara CoJIep>KuT:

1. MW3oOpaxkenue anmapara (BHbI, pa3pe3bl, CEUEHHsI, BIHOCHBIE 3JIEMEHTHI), CO/IepIKallne
OKOHYATeNIbHbIE€ KOHCTPYKTUBHbBIE PEIICHHUS.
OCHOBHBIE pa3MepBHl.
Pacrnonoxxenue mrynepos, Jitoka, OIop anmnapara.
Tabnuily Ha3HAUEHUs WITYLEPOB B armapare.
TexHnyeckyro XapakTepUCTUKY U TEXHUUYECKHE TPeOOBaHUS K HEMY.
Ha BTOpOM JIMCTE BBIMOTHAIOTCS YEPTEXKHU COOPOUHBIX €AMHUL U JieTaneil. UepTeku Bbl-
MOJTHSIFOTCS Ha TucTax popmata Al.

KypcoBoii npoekT sBisieTcs caMOCTOATENbHOM paboToi CcTyqeHTa, KOTOpPhI HECeT MOJI-
HYI0O OTBETCTBEHHOCTh 32 €€ KauyecTBO (IIPaBMJIbHOCTh PacdyeToB, OGOpMIICHHE YepTeKel) U
CBOEBPEMEHHOCTh BBITIOJIHEHHUSI BCeX 3TanoB paboT. IlpenonaBarens — pyKOBOAUTENb MPOEKTA
HarnpasJsieT paboTy CTYJEHTa, KOHCYIbTUPYET IO HEACHBIM BOIIPOCAM, OIPEENAeT CTENEHb 3a-
BEPILIEHHOCTH OT/EIbHBIX 3TANIOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOH JUCIHIINHBI

arwN

B 3aueTHBIX B akanewm.
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€MHUIIAX yacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AY/JIUTOPHBIE 3aHATHSL: 0,44 16
Jlexuu (JI) - -
[Ipaktuueckue 3austus (I13) 0,44 16
CamocrositesibHas padora (CP): 2,56 92
Buja xonTpoJsi: 3a4uer / 3k3aMeH Kypcosoii
npoekt/ 3a-
YeT ¢ OlleH-
KOH
B 3aueTHBIX B akagem.
SIMHAIIAX gacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpHBIE 3aHIATHS: 0,44 12
Jlexmun (JI) - -
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositeabHas padora (CP): 2,56 69
Buja koHTpoJsi: 3a4er / 3k3aMeH KypcoBoii
npoekt/ 3a-
YeT ¢ OleH-
KOl

AHHOTAUUSA NPOrPaMMbl Y4eOHOW AUCUUIIMHBI
«Pusnyeckas Xumus peaabHoro kpucramwia» (b1.B.0/1.19)
1. Heasb gucuunimubl — GOpMUPOBAHUE y CTYACHTOB OakajaBpuaTa MPEICTaBICHUA O
METOJIaX yIpaBIeHUs SBICHUAMH JePeKTO00pa30BaHUs B KpUCTALTHYECKUX (a3ax, o crnocodax

CHHTE3a KPUCTAJIOB C 33JJaHHBIM YPOBHEM JI€(PEKTOB U KETAeMbIMH CBOMCTBAMHU.

2. B pe3yabTare H3y4eHusi AUCHUIIMHBI 00yYAKOUIUICH T0JIKEH
Obnaoams cnenyromumu podeccrnonansubMu (ITK) kommerenmsmu:
— CIIOCOOHOCTHIO TJIAHUPOBATh U MPOBOAUTH (DU3MUYECKUE M XUMHUYECKHE IKCIIEPUMEHTHI, MPO-
BOJUTH O0pabOTKY WX PE3yJIbTaTOB U OIEHUBATH MOTPEIIHOCTH, BBIABUTATH THUIOTE3bl U
YCTaHABJIMBATH I'PaHUIIBI KX ITPUMCHCHUSA, IPUMCHATHL METOJAbI MATCMATHUYCCKOI'0 aHAJIM3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepuMeHTanbHoro uccieaosanus (ITK-16);
— TOTOBHOCTBIO HCIIOJB30BATHh 3HAHUA OCHOBHBIX CbI/ISI/I'—IeCKHX TeOpI/Iﬁ AJig pCUICHUA BO3HHKA-
I0IUX (U3UYECKUX 3a7a4, CAMOCTOATEIHLHOTO MpUoOpeTeH s (PU3MUECKUX 3HAHUMU, [Tl TIO-
HUMAaHUS IPUHLIUIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM UMCIIE BHIXOAIIMX 32 MPeieibl

KOMIIETEHTHOCTH KOHKpeTHoro HampasiieHus (I1K-19);
3name:

- KnaccuduKamnuio 1e(heKToB B KPUCTAUINYECKUX MaTepHaiax;
- METO/IbI OIpe/IeJICHHsI KOHIIEHTPAIINii PAaBHOBECHBIX U HEPABHOBECHBIX J1€(DEKTOB;

- OCHOBHBIC THUITBI HECTEXHUOMETPUUCCKHUX (1)33;

- OCHOBHBIC 3aKOHOMCPHOCTH BJIMAHUA ,[[e(l)eKTOB HECTCXUOMCTPUU HaA CBOMCTBaA KpHu-

CTaJIJIOB.
Ymems:

- UCIOJb30BaTh KBAa3UXUMHUECKYIO TEOPUIO JJIS OMUCAHUS MPoLeccoB AedeKkTooOpa3o-

BaHUs B KpUCTAJJIax;

- pacCUUTHIBATh KOHIIEHTPALIMIO PA3IMYHBIX TUIIOB Je(EKTOB U3 Pa3HOPOIHBIX IKCIEPH-

MCHTAJIbHBIX JaHHBIX,
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- paccuuThIBaTh CBOMCTBA KPUCTAIJIOB B 3aBUCHMMOCTH OT KOHLIEHTpAIlMd PaBHOBECHBIX
TOUYCUHBIX J1e()EKTOB.

Braoemy:

- HaBBIKaMH OTIPEIEJICHUS] TUIIOB J1e()EKTOB MO Pa3HOPOTHBIM SKCIEPUMEHTAIBHBIM JIaH-
HbBIM;

- METOJIaMHU pacyeTa KOHLIEHTPAIUS TEIUIOBBIX IE(PEKTOB U 1e()eKTOB HECTEXUOMETPHUH;

- METOJaMHU ONpEAETCHHUs] TePMOJUHAMUYECKUX IapaMeTPOB PaBHOBECHBIX TOYEUHBIX
ne(eKTOB B KpHCTaIax.

3. Kpartkoe cogep:xanue JTUCUMILIHHbBI

1. Beenenue.

WneanbHblil U peanbHblil (¢ gedexramu) kpuctami. dusznyeckas XUMHUS KPUCTAJIOB C
nedexraMu, Kak o0JacTh 3HaHWA O (POPMHPOBAHUM CBOWCTB KPHUCTAIUIA, OOYCIOBJIICHHBIX €0
nedexTHocThO. Knaccugukarus neekToB CTpyKTYpbl KpUCTaIIA.

2. TernoBoit Gecriopsanok B kpuctaiie. TernoBbie nedexTsl. DeHoOMEHOIornIecKas xa-
pPaKTepUCTHKA TEIUIOBBIX Ae(eKToB. BbIsBIeHHE 3aKOHOMEpPHOCTEH, ONMCHIBAIOIIMX 3aBUCH-
MOCTh KOHIICHTPAILIUU TEIUIOBBIX 1€()EKTOB OT TEMIIEpaTypbl METOAAMHU CTAaTHCTUYECKON TepMO-
nuHaMukd. KoHneHTpanus nedekToB kak (yHKIMS TeMIepaTypbl B OJHOKOMIIOHEHTHBIX KpU-
CTaJulaX. 3aBUCUMOCTh KOHIIEHTPAIlMU TEIIOBBIX JE(EKTOB OT TEeMIIEpPaTyphl B JIBYXKOMIIO-
HEHTHBIX KPUCTANINYECKUX COETMHEHUAX. DKCIIEPUMEHTAIbHbBIE METO/Ibl ONPE/IEICHUSI KOHIICH-
TPaLMHU TETUIOBBIX e(eKTOB. BhIsSBICHNE 3aKOHOMEPHOCTEH, ONMMCHIBAIONINX SBICHUS 1e(EKTO-
0o0pa3oBaHus B KpHUCTAUIAX METO/JaMHU KBa3UXMMHUUecKod aHanoruu. ConocTaBiieHHUE KBa3uXu-
MHUYECKUX U CTATUCTHYECKHX METOJIOB.

3. becnopsnok B Kpucramie, o0yClIOBICHHBIH HApYIIEHUsAMHU cTexuoMeTpuu. JledekTs
HectexuomeTpun. O Hen30€)KHOCTH HAPYIICHHUS CTEXHOMETPUHU B KpUCTAIIAX XUMHUYECKUX CO-
enuHeHni. HecrexmomeTpust OGMHapHBIX coeqUMHEHUH. BinsHue neexkToB HECTEXHOMETPUU Ha
CBOICTBa KPUCTAJJIOB. 3aBUCHMOCTbh KOHUEHTpAlMu Je(EeKTOB HECTEXHOMETPUHU OT OCHOBHBIX
TEPMOJIMHAMMUYECKUX MapaMeTpoB — JIABJIEHUs U TemnepaTrypbl. OCOOEHHOCTH aHAJTUTHYECKOTO
U rpauueckoro omucaHus TaKUX 3aKOHOMepHocTed. OToOpaykeHue sSBJIEHUIN HapyllIeHUs CTe-
XMOMETPUHM Ha JuarpaMmax cocTtossHus. O TepMOIMHAMMUYECKOW MPHUPOJEe HECTEXHOMETpUYe-
cKkuX (a3 Kak TBEPIBIX PACTBOPOB M3OBITOUYHBIX KOMIIOHEHTOB B OCHOBHOM BemiecTBe. Tepmo-
JUHAMUYECKUH aHaAJIM3 MPUYMH, ONPENEISIONUX BUJ 00JIACTH TOMOT€HHOCTH U €€ TMOJI0XKEeHUe
Ha THarpaMMe COCTOSHUSI.

IIpobnema coOCTBEHHBIX NpHMeceil B 0c000 YHCTOM KpHUCTaIe CTEXHOMETPUYECKOTO
cocraBa. OU3NKO-XUMHUYECKHE OCHOBBI METOJIOB PETYIUPOBAHHS YPOBHS COOCTBEHHBIX IpPHMeE-
cel B Takux KpHUCTaJUlax. DHepreTuka aedekToB HecTexuoMmeTpuu. OnpeneneHne OCHOBHBIX
TEpPMOJIMHAMHYECKUX MapameTpoB nedexkroodbpazoBanus AHuned, ASned, AGned, pacyeTHsie u
IKCTIEPUMEHTATBHBIE METO/IBI.

4. 3akio4eHue.

[lepcneKTHBBI pa3BUTHS XUMHH TBEpPAOTO Temna. [IpoGiieMsbl, CBA3aHHBIE C NATbHEHIIINM
pa3sBUTHEM TEOpUHU pasynopsaoueHus KpucramioB. IIpoGrembl HectexuomeTpuu. [IpoGiemsl
MOJTy9YeHHUsT 0€3IMCIIOKAIIHOHHBIX KPUCTAJIIOB.

4. O0beM y4eOHOH JUCHUIIMHBI

3 Bcero

Bunast yueOHol paboTh 3au. e Ax. e,
OO01mast TpyA0eMKOCTh THCHUIIJIMHBI 110 Y4eOHOMY 4 144
TIAHY
KonrakTHasi paboTa — ayJuTOPHBIE 3aHATHSL: 2 64
Jlexuuu (Jlek) 1 32
[Tpaxtrueckue 3ausatus (I13) 1 32
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CamocrositesibHas padora (CP): 2 80
KonTakTHas camocTostenpHas pabora 0,25 9
CaMoCTOsATEeTbHOE U3YUYCHHE Pa3/ICNIOB JUCITUTIIMHBI 1,75 63
Bujabl KoHTpOJIS: 3auer ¢ oneH-
KO
3 Bcero
Bunast yueOHoI paboThI 3au. e Actp. ac.
O01mas TpyA0eMKOCTb M CHUILIHHBI 110 Y4eO0HOMY 4 108
IUIAHY
KonrakTHasi padoTa — ayuTOPHbBIE 3aHATHSI: 2 48
Jlexumn (Jlek) 1 24
[Tpaktuueckue 3anstus (I13) 1 24
CamocrositeabHas padora (CP): 2 60
KoHTakTHas camocTosTebHas paboTa 0,25 6,75
CaMoCTOsITETbHOE N3YUYEHHE Pa3/iesiOB JUCIUIUINHBI 1,75 20,25
Bujbl koHTpOIA: 3ader c oneH-
i KO

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Oprannyeckasi XMMHSI B XHMMHY€CKOH TE€XHOJIOTMM MAaTEPHAJIOB M HAHOJJIEKTPOHUKH»
(61.B.0/1.20)

1. Hesab AMCHMIUIMHBI — IPUOOPETEHUE CTYACHTAMU 3HAHUN O CTPOEHUU OPTaHUYECKUX
COEIMHEHUH, OCHOBHBIX XMMHUYECKHMX CBOMCTBAX Pa3/INYHBIX KJIACCOB OPTaHUYECKUX COEIUHE-
HUHM ¥ METO/IaX MX MOJyYeHUs], KaK IPOMBIIIJIEHHBIX, TaK U JJA0OPaTOPHBIX.

2. B pesyabTare n3y4eHust AMCUHUIIMHBI CTYJCHT JOJIKEH:

Obnadams crnenyromumu npodeccuonanbHbiMU KoMreTeHusamMu (11K):

- CIIOCOOHOCTBIO MJIAHMPOBATh M MPOBOJUTH (PU3MUYECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
POBOAMUTH 00pPaOOTKY UX PE3yIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIBUTaTh TUIIOTE3bl yCTa-
HAaBJIMBATh TPAHULIBl UX MPUMEHEHUs, IPUMEHITh METO/Ibl MaTeMAaTUYECKOT0 aHalIN3a U MoOJle-
JIMPOBAHHMS, TEOPETUICCKOTO M IKCIIepUMeHTanbHOTro rccnenoBanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XMMHMYECKHMX JIEMEHTOB, COCAVMHEHHH U
MaTepualioB Ha UX OCHOBE JIJIsSI pelIeHus 3a1a4 npodeccuonanbHoi aestenproct ([1K-18)

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO HH(OpPMAIIMIO, OTEUYECTBEHHBIN U 3apy0ek-
HBII OMBIT 0 TeMaTuke uccnenoBanus (ITK-20).

3nams.

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHBIX KJIACCOB OPraHUYECKUX COeIH-
HEHUI;

— CIIOCOOBI MOTYYEHUs] 1 XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHUYECKHX COEIH-
HEHUI;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHNS OPraHUYECKUX PEaKIINi;

Ymemo:

— MPUMEHSATH TEOPETUUECKHUE 3HAHUS ISl CHHTE3a OPraHUYECKUX COEIMHEHUN pa3IMuHbIX
KJIACCOB;

— aHaAJIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHbBIE CBOMCTBA OPIraHUYECKUX COCAMHEHU;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHMUYECKUX COSIUHEHNUN, 3aJaHHOT'O CTPOCHHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYphl U KJIACCH(PHUKAIIMKA OPTaHUYECKUX COCTUHECHUH;

— OCHOBHBIMH T€OPETUYECKUMU MTPEACTABICHUSAMYU B OPTaHUYECKON XUMUH;
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— HaBBIKaMH 0OOCHOBAHUS PallMOHAILHBIX CIIOCOO0B MOMyUYEHUSI OPraHUYECKUX BEIIECTB.
3. Kparkoe coaep:kanue THCHUTIIAHBI

["anorenonpousBoanbie. Knaccuduxamnus. Homenknatypa. ANKUI- ¥ aJUIHIITAIIOT€HU-
Jbl.apoMaTudeckue rajgorenusl. M3omepus. Homenknarypa. Croco6sl momyuenus. [Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusmyeckue cBoiicTBa. Peakiuu Hykieo(UIbHOTO 3ame-
mieHusi U otieruieHus. [lonsatue HykiIeoQUIBHOCTH M OCHOBHOCTH PEareHToB. AMOUJIEHTHBIE
HYKJIEO(UIIbHBIE PEareHThI.

DNEeMEHTOOPraHUYeCKUE COEAUMHEHUs. THUIIbI CBA3EH B AJIEMEHTOPraHMUYECKUX COEIMHE-
HUAX. CrocoObl TOJMYYCHHS JTUTHI- 1 MarHUMOPTaHMYECKUX coenuHeHuid. Peakums ['punbspa,
MexaHu3M. Peakiuu ¢ KapOOHWIBHBIMU COeIMHEHHUSIMU. [10IyIIOpBOAHUKN M HAHOAJIEKTPOHUKA
Ha OCHOBE OPTaHMYCKUX COEIUHEHUMN.

Cruptel. @enonsl. [Ipocteie 2¢gupsl. DnokcucoeanHEeHUs. AJbaerusl, KeToHsl. Kapoo-
HOBBIE KUCIIOTBI U UX IIPOU3BOAHBIE. B KaX0M Ki1acce pacCMaTpUBaKOTCS CIAEAYIOIINUE pa3/Ieibl:
U30MepHsi, HOMEHKIIATYpa, (PU3NYECKHe U XMMHUYECKHE CBOMCTBA, CIIOCOOBI mosrydeHus. Mexa-
HU3MBI PEAKIU.

KapOoHOBBIE KMCIIOTHI U MX MPOU3BOAHBIE. B KaXkIOM Ki1acce paccMaTpHUBAIOTCS CIIEAY-
IOLIUE pa3fielibl: U30MepUsi, HOMEHKIIATypa, (U3NIecKue U XUMUYECKHUEe CBOMCTBA, CIIOCOOBI MO-
nydeHuss. MeXaHu3Mbl pEaKIUi.

MamnonoBeiit 3¢up. [lomyuenue. Ctpoenne, CH-KucnotHocTs. Peaknuu koHaeHcanuu
MaJIOHOBOTO 3()Mpa ¥ MaJIOHOBOW KHCIOTHI C albAeTUAAMH. AMHUHOKHCIOTHI. J[ukapOoHOBBIE
KHUCJIOTBI.

A3zorconepxaue coequHenus. Hurtpocoenunenus. AMuHbl. B kaxkaom kiacce pac-
CMaTPUBAIOTCS CIIEAYIOIINUE pa3lieibl: U30MEpHs, HOMEHKIATypa, (U3HUECKUe U XUMUYECKUE
CBOICTBa, CIOCOOBI OJTyuyeHUsl. MeXaHU3Mbl peaklni.

A3a- 1 TMa30COoeIMHEHNUS

[Tonmy4yenue nua3o0COeNMHEHUN peakuuend NUa30TUPOBAHUSA: YCIOBUS IPOBEACHUS PEaK-
oy U MexaHus3M. Pusndeckue cBoWcTBa. XuMuueckue cBoiictsa. [lonydeHne u npumeHeHue
a30COCIMHEHUM.

4. O0beM y4eOHOH JUCIHUILINHBI

Ob6beMm
Buz yuebHoOii paboTh B 3ageTHBIX eqmHHAIIAX B akamemmuecknx
yacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 5 180
10 y4eOHOMY IUIAHY
AYAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,22 80
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)
O06beM
Briz yae6Hoit paboThI B 3auerHsIX equaunax | B actpoHOMHYECKUX
yacax
O0mas TpPyA0EMKOCTb JMCIHILIHHBI 5 135
10 Y4eOHOMY IIAHY
KonTakTHast padoTa — ay1uTOpHbIE 3aHS- 1,78 48
THSA
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Jlexmn (Jlek) 0,89 24
[TpakTnaeckue 3arstus (I13) 0,89 24
JlaGopaTtopust - -
CamocrositeabHas padora (CP): 2,22 60
Jlpyrue BUIbI CAMOCTOSITENILHON PabOTHI 2,22 60

Bua koHTpoOJA: 3aueT / IK3aMeH 1 Ik3ameH (27)

4.4.3. IucuMNJIMHbI BAPUATUBHOM YaCcTH (IUCHMILUIMHBI 110 BHIOOPY)

AHHOTAIUsA padoyeid IPOrpaMMbl JUCHUILIHHBI
«DJIeKTHBHBbIE TMCUUILIUHBI 0 (PU3NUYECKOI KYJbTYype U CIIOPTY»
(b1.B./IB.)
1. Heab AMCUMILUIMHBI — OBJIAJICHUE CUCTEMOM MPAKTUUECKUX YMEHUN U HaBBIKOB, 00ec-

MEYUBAIOIINX COBEPIICHCTBOBAHUE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH; pa3BUTHE CIOCOOHOCTEH
UCTIOJIB30BaTh Pa3HOOOpa3Hble GOPMBI (PU3UYECKON KYIBTYPHI, CIOPTA U TYpU3Ma I COXpaHe-
HUS U YKPEIUICHUSI CBOETO 3/I0POBBS U 3/I0POBbSI CBOUX OJIM3KUX B MOBCETHEBHOM KM3HU U TIPO-
(deccnoHanbHOM AEATENbHOCTH; (HOPMUPOBAHIE MOTHBALMOHHO-IIEHHOCTHOTO OTHOLICHUS K (PH-
3UYECKON KyIbType, (PU3HMUECKOMY COBEPIICHCTBOBAHMIO M CAMOBOCHUTAHHIO, YCTAaHOBKA Ha
3/10pOBbI 00pa3 KM3HU; 00yUEHHE TEXHUYECKUM U TAaKTUYECKHM IPHUEMaM OJIHOTO W3 BHJIOB
cropra.

2. B pe3yiabTaTe H3y4YeHHUs AMCUHUILIMHBI 00y4YaIOIMiicsl M0 MporpaMmMe 0aKkajiaBpHu-

aTa J0JIKeH:

Obnadamy cnepyromuMu o0mekyasTypHbiME (OK) KoMITeTeHIUsAMU:

—  CIOCOOHOCTH K CaMOOpraHu3anuy u camooodpaszosanuto (OK-7);

—  CIIOCOOHOCTH MCIOJIB30BaTh METOJBI U CpelcTBa (U3NYECKON KYIbTYpHI /Ui obec-
MEYCHUsI OJTHOICHHOM COIMANbHON U npodeccronansHoi aestensHoctu (OK-8).
3uamo:

—  HayyHO-TPAaKTUYECKHE OCHOBBI (PM3NUECKOI KYJIbTYpHI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTMYECKHE OCHOBBI (PU3MUECKON KYIbTYPhI U CLIOPTA;

—  BIHUSHHUE O0370POBUTENBHBIX CUCTEM (PU3UYECKOTO BOCIUTAHUSA HAa YKpEIJICHHE 3/10-
POBBS, TPOPUITAKTUKY TPO(PECCHOHATILHBIX 3a00JIEBAHUM U BPETHBIX MTPUBBIUEK;

—  CII0CcOObI KOHTPOJIS U OLEHKH (PU3HUECKOTO PAa3BUTHUSA U (PU3MUECKON MOArOTOBJIECH-
HOCTH;

— TpaBuJIa U CHOCOOBI MJIAHUPOBAHUS MUHJMBUIYaTbHBIX 3aHATHHA PAa3IUYHON 11€JIeBOM
HaIpaBJIEHHOCTH;

— cnoprusHble Tpaguiuuu MXTHU-PXTY nm. [I.1. Menneneesa.

Ymemn:

—  BBINOJHATh HHIUBUAYAIBHO MOJ00paHHbIE KOMIUIEKCHI 110 (PU3NUYECKON KYIbType U
Pa3IMYHbBIM BUIaM CIIOPTA;

—  OCYIIECTBJISITb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHuM3Ma M COONI0JaTh Mpa-
BUJIa TUTUEHBI U TEXHUKU 0€3011aCHOCTH;

—  OCYILECTBJIATh TBOPUYECKOE COTPYAHHUECTBO B KOJUIEKTUBHBIX (popmax 3aHATHI u-
3U4ECKOU KYJIBTYPOH U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.
Bnaoemy:

— CpeICTBAaMM M METOJAaMH YKpEIUICHHs] MHIMBUAYaTbHOTO 310POBBS, (U3NUECKOTO
CaMOCOBEPILEHCTBOBAHMUS;

— JIOJDKHBIM YPOBHEM (HM3UYECKOH MOATOTOBIEHHOCTH, HEOOXOOMMBIM JJs Kade-
CTBEHHOI'0 YCBOEHHMs NMPO(PECCHOHANBHBIX YMEHUH M HABBIKOB B Ipoliecce O0y4YeHHUs B
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BYy3e€, JUIsl 0OecreyeH sl MOJIHOIICHHON COLMANbHON U PO(heCcCHOHATBLHON AeSITeIbHOCTH

I10CJIE OKOHYaHUS Y4eOHOT0 3aBEICHMS;

—  TEXHUYECKMMH U TAKTUYECKMMH HABBIKAMH B OJTHOM U3 BHJIOB CIIOPTA.

3. KpaTkoe cogepkaHue JUCHUILINHBI

Kypc mucuunnusasl «/1eKTHBHbIC TUCHHUILVIMHBI 110 (PU3HYECKOH KYJbType W CIOp-
Ty» peau3yeTcs Yepe3 BapuaTUBHBIA KOMIIOHEHT (JIGKTUBHBIN MOyJb) 328 akas. yacoB / 246
acTp. 4acoB (BH/I CIIOPTA 110 BBIOOPY CTY/AEHTA), B 3a4€THBIC CAUHHIIBI HE TIEPEBOUTCS, SIBIISIETCS
00s3aTeNbHBIM ISl UCTIOJIHEHUS IPU OUHOU (hopme 0OVUeHUs..

[IporpaMMa paccuMTaHa Ha HU3y4YEHHE AUCLUILUIMHBI «JIeKTHBHbIC NUCHHUILUIMHBI 110
(pu3uyeckoii KyJbType H CIOPTY» B TEUCHHE LIECTH CEMECTPOB M IpEIoJaraer, 4ro odyya-
IOLUECS] UMEIOT TEOPETUUECKYIO [TOATOTOBKY B 00J1aCTH AUCUHUILIMHBI «DU3ndeckas KyJIbTypa 1
CIIOPT», 3aKAaHYMBAETCA 3a4E€TOM B KOHIIE KaK10ro ceMectpa. KoHTposb ycrieBaeMoCTH CTyJEeH-
TOB BEJIETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

IIpakTH4yecKkue 3aHATHS.

[IpakTryeckuii pa3aen mporpaMMbl peau3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSIX B
yueOHBIX TPYIax 1Mo oduiel Gu3nueckoi NoAroToBKE WK MO BHIOpaHHOMY BUAY CIOPTA.

[IpakTuueckue 3aHATHS MOMOTalOT MPUOOPECTU OIBIT TBOPUYECKOW MPAKTHUUECKOH Aes-
TEIbHOCTH, PA3BUBAIOT CAMOCTOSITENILHOCTh B (PU3UYECKON KYJIbTYpE U CIIOPTE B LEISIX JOCTH-
XKEeHHUS (U3NIECKOTO COBEPIICHCTBA, MOBHIMNAIOT YPOBEHb (DYHKIIMOHAIBHBIX U JBHUTATEIbHBIX
CIOCOOHOCTEH, HallpaBIeHHO (GOPMUPYIOT KayecTBa U CBOMCTBA TUYHOCTH.

[IpakTryeckuii pa3aen BKIOYAET B ceOs MoIpa3aeibl: o o0iei pu3ndeckoid moaroTos-
ke (O®PII) u cnenuanbHOM pU3HUECKON MOATOTOBKE 1Mo BuaaM criopta (CDII).

Y4eOHO-TPEHUPOBOYHBIC 3aHATHS 0a3UPYIOTCS Ha IMIMPOKOM HCTIOIB30BAHUH TEOPETHUIE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPa3HbIX CPEACTB (PU3NUECKOM
KYJIBTYpBI U CIIOPTA.

VYnensercs BHUMaHME BONPOCAM IPOBEJICHMs COPEBHOBAHUM (TpaBHJia COPEBHOBAHMIA,
CUCTEMa PO3BITPHIIIEH, ONpeiesIieHIe nodenuTeneid, 000py10BaHUE U NHBEHTAPh).

KpurepueMm ycrnenHocTH OCBOGHHUsI yUeOHOTO MaTepHalia SBJISIETCS SKCHEepTHasl OLeHKa
IpenoaaBaTess, YUUTHIBAIOIIAS pecyisApHOCHb NOCeueHus 003A3amenbHblX YUeOHbIX 3aHAmul,
BBINOJIHEHNE YCTAHOBJICHHBIX Ha JAHHBIA CeMECTp KOHTPOJIBHBIX HOPMATHUBOB (TECTOB) 0OIEH
(bu3NYECKON M CIMOPTUBHO-TEXHUYECKON MOATOTOBKH JJI OTAENBHBIX TPYII Pa3iMyHON crop-
THUBHOH HAIIpaBJICHHOCTH.

Moayab 1. OCHOBBI IOCTPOCHHUSI 0310POBUTENbHOM TPEHUPOBKHU. Teopernyecko-
MeTOAUYEeCKHE OCHOBBI (PU3HYECKOM KY/JIbTYPHI H CIIOPTA.

1. O3zn0opoBUTENIbHAS HANPABICHHOCTh — KaK BAKHEHIINN MPUHIUI CUCTEMBI (PU3HUECKOTO
BocUTaHUsL. OCHOBBI IOCTPOEHUS 03] 0POBUTEIBLHON TPEHUPOBKHU.

2. OU3KyIbTYPHO-03JOPOBUTEIBHBIE METOIUKH U CUCTEMBI.

3. OreHKka COCTOSIHMS 310pOBbsl U (pU3MYECKON MOJIrOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3H-

YECKOM KYJIbTYpOH U CIIOPTOM.

Moayasb 2. /IBUrare/jibHble BO3MOKHOCTH 4YeJIOBEKAa — BOCIMTAHNE (PU3NYECKHUX Ka-
yecTB. BOCKI'TO.
1. IlosBnenue u BHeapenue komruiekca I'TO
2. Bocnuranue ¢usnueckux xadyectB oOyuaromuxcsi (OTAeIbHbIE KaUeCTBEHHbIE CTOPOHBI
JIBUTATEIILHBIX BO3MOXKHOCTEH YeIIOBEKa).

Moayab 3. MeTtoauka OpraHu3anMy U NMPOBEAECHHUS CIIOPTHUBHBIX COPEBHOBAHMI M
(pu3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapakTeprucTUKa CIOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSITHH.
2. @enepanbhblii 3akoH oT 04.12.2007 Ne 329-®03 «O ¢usnueckoit KyiabType U CIOpTE B
Poccuiickoit @enepanum». OpraHuzanusi CIOPTUBHBIX MEPONPUATHNA. VMIHBEHT-MEHEIKMEHT B
cropre.
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3. OcHoBHbIe MOHATHS 3THKH criopta. Fair Play. IIpodunaktuka HapyiieHud COPTUBHOM
stukH (60pbOa ¢ gonuHroM B criopte). BAJIA.
4. O0beM yueOHOI JUCUMIIIIMHBI (BAPUATUBHbIH KOMIIOHEHT)

B aka- CemecTpbl
Bun yueGHO# paboThI JEM. I I Il v \Y Vi
qacax
OO0masi Tpy10€eMKOCTh 1M CHUILIHHBI 110 328
yueOHOMY IJIaHY
Konrakrhasi padora (KP): 328 32 66 66 66 66 32
[MpakTuueckue 3ansatus (I13) 328 32 66 66 66 66 32
Buja uToroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yeT | 4er qer 4yer | 4Yer | uer
B actp CemecTpbl
Bun yuebnoit pabotbl qacax | | 11 v V Vi
OO0wmast Tpy10eMKOCTh M CUUILIHHBI 110 246
Y4eOHOMY IIaHY
KonraktHas patdora (KP): 246 25 49 49 49 49 25
[Ipaktuueckue 3ansatus (I113) 246 25 49 49 49 49 25
Bua uTOoroBoro KOHTpOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4yeT / IK3aMeH YeT | Yer YeT YeT | 4Yer | 4Yer

AHHOTauA padoyeil NporpaMMbl JUCHUNJIMHBI
«BbruncuTEeIbHAS MATEMATHKA B TEXHOJIOTMH MATEPHAJIOB U IPUOOPOB 3J1eKTPOHHOM
TeXHUKH ¥ HaHOdJIeKTpoHuKkw» (b1.B./IB.1.1)

1. Henn u 3a7a4 THCIHHILTHHBI

Henap mporpaMmbl: HayyuTh CTYJIEHTOB TEOPETHUYECKUM 3HAHUSM M MPAKTHUYECKUM
YMEHMSIM U HaBbIKaM HCIIOJIb30BaHUS COBPEMEHHBIX MATEMAaTUYECKMX METOAOB C IPUMEHEHUEM
nakera mareMarudeckux nporpamm MATLAB s pemienus mmpokoro Kpyra 3aaayd BbIYUCIH-
TEIbHON MAaTEMAaTHKH.

[enbto HacTOAlIEro Kypca sBIsSETCS OOyuyeHHUE CIlyllaTeled COBPEMEHHBIM METOJaM
pacueToB, pacCUETHBIX MCCIEAOBAHNMN, aHAIN3a, ONITUMHU3ALMN IPOLECCOB NHKEHEPHBIX 3a7a4 C
HCIIOJIb30BaHUEM MaKeTa MareMaTuueckux rnporpamm MATLAB
2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS THCHHMIJIUHBI

N3ydyeHnne AMCHUIUIMHBI MPU MOArOoTOBKE 1o HampabieHuto 18.03.01 «Xumuueckas
TEXHOJIOTUS IO MporpaMMe OakanaBpuata «XUMHUYECKas TEXHOJIOTUSI MaTepHalioB U PUOOPOB
AIIEKTPOHHOM TE€XHUKH M HAHOAJIEKTPOHHKU» CIIOCOOCTBYET (OPMHUPOBAHUIO CIEAYIOUIUX KOM-
METEHIUN:

IIpogheccuonanvhuvix:

CHOCOOHOCTBIO TUIAHUPOBATh U MPOBOIUTH (PU3MUYECKHE U XMMUYECKHE HKCIIEPUMEHTHI, TPOBO-
JTUTHh 00pabOTKY UX Pe3yJbTaTOB U OLEHHBATH MOrPEIIHOCTH, BBIIBUTaTh TUIIOTE3bl U YCTaHAB-
JMBATh FPAHULIBI UX TPUMEHEHUs, IPUMEHATh METOJIbl MaTEMaTUYECKOT0 aHaIN3a U MOJEIIUPO-
BaHMsI, TEOPETUUECKOTO M IKCIIepuMeHTanbHoro uccnenoBanus ([1K-16);

B pesynbpraTe u3ydeHus NUCHUIUIMHBI CTYACHT JOJDKCH:
3namo:

106



(OUBUKO-XUMHYECKUE U XUMHKO-TEXHOJIOTHICCKHUE 3aKOHOMEPHOCTH TPOTEKAHMS TIPOIIECCOB
W3MEHEHUS arperaTHOTO COCTOSHUS Mapo(Ta30)-KUIKOCTHBIX CHCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX ITPOLIECCOB pa3/IeJICHUsI XUMUYECKON TEXHOJIOTUH;

METO/IbI M AITOPUTMbI KOMIIBIOTEPHOTO MOJICTUPOBAHUS OCHOBHBIX MPOILIECCOB XMMUYECKOM
TEXHOJIOTHH M TEXHOJIOTUYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB,;

MPUHIUITBI IPUMEHEHHS METOI0JIOTMH KOMITBIOTEPHOT'O MOACIIUPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB MPHU aBTOMATU3NPOBAHHOM MPOEKTUPOBAHUU U KOMITBIOTEPHOM
YIPaBJICHUN XUMUYECKUMHU MPOU3BOJICTBAMM.

Ymems:

pemaTh 3a/1ayu KOMIBIOTEPHOTO MOJEITMPOBAHUSI TIPOIIECCOB Mapo(Ta30)-KUIKOCTHBIX paBHOBE-
cuid, abcopOIMy, TUCTUIUISIITUN, PEKTU(DUKAIIMN U )KUIKOCTHON YKCTPaKIIHH;

MPUMEHSTD MOJTYYEHHBIC 3HAHUS [IPU PEIICHUU MTPAKTUYECKUX 33]1a4 KOMITBIOTEPHOT'O MOJIEII -
POBaHMSI OCHOBHBIX ITPOIIECCOB XUMHUUECKON TEXHOJIOTUH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX
MIPOU3BO/ICTB.

Bnaoems:

METOJaMH MPUMEHEHHS CTaHAAPTHBIX MMakeToB Npukiaanbix nporpamm (I1I1IT) n maketos
moaenupyronux nporpamm (IIMII) mist MmoaenupoBanusi OCHOBHBIX MPOIECCOB XMMHUYECKOM
TEXHOJIOTHH ¥ TEXHOJIOTHYECKUX CXEM XMMUYECKUX IPOU3BOJICTB.

3. KpaTkoe conep:kaHue TUCHUTLTHHBI

BBenenue. Llenu u 3anaun kypca. Kpatkuii uctopuyeckuii o4epk pa3BUTHsS OTEYECTBEH-
HOW 1 3apy0eKHON BBIUMCIUTEIHHOM MaTeMaTHKU. OCHOBHEIC 3TaIbl pa3paboTKH U peah3alim
aJTOPUTMOB Ha KOMIIBIOTEPAX.

Moayasb 1. Beruucaurenbnasi matematuka. OCHOBHbIE 3Tanbl: pa3padoTka u pea-
JHU3a0HMsA AJITrOPUTMOB Ha KommbloTepax. Cucrema komnbroTepHo marematukn (CKM)
MATLAB s peuieHus 32124 BbIYUCIUTENbHON MAaTeMATHKH.

Tema 1.1. Cozganne M-nporpaMM M O0CHOBHBIE 0IIepPATOPbI M-sI3bIKAa MPOrPAMMUPOBAHUS
MATLAB. Bapuants!l cTpykTypbl nporpamMmv Ha MATLAB.

Opraunusanus pabouero cromna Desktop Layout;

Ocuosuele oneparu B Command Window;

OcHosHble oneparuu B Editor;

JluHeiHO opraHU30BaHHAs MIpOrpaMMa (alrOpUTM);

BeTBiieHHs C OTHUM YCIIOBHEM, HECKOJBKMMHU YCIIOBUSMH, BIIOKEHHBIE, CO CITUCKOM yCII0BHil. if,
switch; morumueckue oneparuu and, or, not;

Ukl CO CUETYMKOM, C TPEAYCIOBHEM, C TOCTYCJIOBHEM, C TMpEphIBAHUEM IIOJHBIM U
MpPEPHIBAHUEM YaCTUYHBIM, C 33/JIaHHBIM IIaroM CYETYMKA, C OTJAEIbHBIM OTCUETOM HUTEpPALIMii;
for, while, break, continue; ¢ Bbe3oBOM (yHKIIHI; ¢ auamorom ¢ mojb3oBateaem B Command
Window u B cienuanbHBIX JHAT0TOBBIX OKHAX;

Tema 1.2 CtangapTHble M HeCTaHAaAPTHLIE GyHKUNN M-s3bIKa NPOrpaMMHPOBaAHNUS H 0C-
HoBHBIE pematen (solvers) MATLAB.

OyukImu ¢ rpadUUeCKUM BBIBOIOM pe3yibTraros; plot, subplot, surf, mesh, polar;

DyHKIMU ¢ YMCITIOBBIM BBIBOZIOM pe3ysbraroB B Command Window;

DYHKIIUU € 3aMMKUCHIO PE3YIBTATOB B (pailr;

OyHKIIUH, BIIOKCHHBIC B TJIABHYIO () YHKIIHIO;

DYHKIIUU C TIEPEMEHHBIM YHCIIOM apTyMEHTOB;

DyHKIIUH, BBI3BIBAIOIINE IPYTYIO QYHKITHIO, UMsI KOTOPOU MepeaaHo KaK apryMEHT;

Mopnyas 2. BekTopsl 1 MaTpunbl. CucTeMa JIMHEHHBIX aJredpandyecKux ypaBHeHHU
(CJIAY).

Tema 2.1. O0paTHas MaTpPHIIA. Y MHOKEHHE MATPHIL.
Omnepatop inv;
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Omneparopsr Strcat, int2str, numa2str;
Omnepatopsl length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Metoa I"'aycca. MeToa nNpoCThIX UTePALMii.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCI0BJICHHOCTD CHCTeMbl. YHC10 00YCI0BICHHOCTH.
Omnepatopsl cond, rcond;

Moayas 3. O6padoTka pe3yabTaTOB M3MepeHUsi 0AHOH BeJu4nHbL. [Ipudanxenune
GyHkumu
Tema 3.1. Kputepuii CTbl01€eHTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnosinus.
Omneparopsr interpl, linear, spline, nearest;

Moayanb 4. UncjieHHOe MHTerpUPOBAHHE
Tema 4.1. MeToabl IPSIMOYI0JIbHUKOB
Omneparopsl SUM, mean;
Tema 4.2. MeToabl Tpanemnuii
Omnepatop trapz;
Tema 4.3. Metoa Cumincona
Omnepatop quad, int;
Tema 4.4. Meton HoloTona-Koteca 8 mopsiika
Omeparop quads;

Monayas S. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeToa 1e/1eHUS N10I10J1aM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omnepatops! roots, poly, fzero;

Mopayasb 6. CucreMa HeJIMHEHBIX YPABHEHMIt
Tema 6.1. Metoa Heworona-Padgcona
Omnepatopsi solve, diff, subs;
Tema 6.2. MeTo1 IPOCTHIX MTEPALMIA.
Omnepatopsr sSimplify, collect, pretty;

Monayab 7. OnHOMepHAasi ONTUMM3AIUS
Tema 7.1 MeToabl 0IHOMEPHOH ONTHUMH3AUMHU
Omneparopst fminbnd,;

Moay.anb 8. MHOroMepHasi ONTUMM3 AU
Tema 8.1 MeTo1bl MHOTOMEPHOH ONITHMHM3ALNH
Omneparopsl fminsearch, linprog, fmincon;

Monayas 9. Inddepennuanbubie ypaBHeHUs
Tema 9.1 Metoanl pemienusi AuddepeHnnanbHbIX YPaBHEHHIA.
Onepatops! dsolve, diff;

3ak/royeHue. 3aKII0UUTEIbHAS JIEKIHS 10 MOABEICHUIO UTOTOB Kypca.

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI
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O0BeM

Bun yuebnoii pabotsl B 3auetHBIX enu- | B akamemuueckux

HUIAX qacax

O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 3 108

10 y4e0HOMY ILIAHY

AY/JAUTOPHBIE 3aHATHSL: 0,89 32

Jlexuuu

JlaboparopHbie pabOTHI 0,89 32

CamocrositesibHas padora (CP): 2,11 76

[ToaroToBka K 1a00paTopHBIM paboTam 1,055 38

CamocTosTeTbHOE N3YUYCHHE Pa3/IesoB Kypca 1,055 38

By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3auer

O6bem
Bu yueGHol paboTsl B 3aueTHEIX enu- B acTtpanomuue-

HUIIAX CKHX Yacax

O0mas TpyA0EMKOCTb JMCIHIIIHHBI 3 81

10 y4eO0HOMY ILIAHY

AyIMTOpHBIE 3aHATHS: 0,89 24

Jlexuuu

JlaGopaTopHbie pabOThI 0,89 24

CamocrositesbHas padora (CP): 2,11 57

[ToarotoBka K 1abopaTopHbIM paboTam 1,055 28,5

CaMocCTOsATeIbHOC U3YUCHHE PA3/ICNIOB Kypca 1,055 28,5

By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3auer

AHHOTaUUs padoyeil NPOrpaMMbl JUCHMUILIHHBI
«lnckpernas matemaruka» (b1.B./1B.1.2)

1. leau u 3aaa494 JUCHMIJIMHBI

Heab0 TUCHUILIUHBI SBISIETCS (OPMUPOBAHUE Y CTYJCHTOB CUCTEMbI OCHOBHBIX MOHSI-
THI, UCHOJIB3YEMBIX IJI MOCTPOEHUS BAXKHEHIIMX MATEMATHYECKUX MOJEIEH, 1 MaTeMaTh4e-
CKUX METOOB JJIsl OIIMCAHUSI PA3JIUYHBIX IIPOLIECCOB.

2. TpeOoBaHus K pe3yJibTATAM OCBOEHHSI JUCHUNIMHBI

Nzyuenue kypca JIucCKpeTHON MaTeMaTUKH NP MOATOTOBKE OakalaBpOB MO HaMpaBJe-
Huto 18.03.01 Xumuyeckasi TEXHOJIOTUsA, NPOPHIb «XHMHYECKAsH TEXHOJIOTUSI MATEPHAJIOB
U NPUOOPOB 3J1EKTPOHHOI TEXHUKH U HAHOIJIEKTPOHUKU» CIIOCOOCTBYET MPHUOOPETEHHUIO
CIEAYIOIMX KOMIETECHIINM:

2.1. IIpodeccuonanbHble:
- CMOCOOHOCTHIO TUIAHUPOBATH U TIPOBOJUTH (PU3UYECKUE U XUMHUYECKUE IKCIIEPUMEHTHI, PO-
BOJUTH 00pabOTKY UX Pe3ylIbTaTOB U OLIEHUBAThH MOTPEITHOCTH, BBIIBUTaTh TUTIOTE3HI U YCTa-
HAaBJIMBATh I'PAHHUIIBI UX TPUMEHEHUS, IPUMEHATH METO/Ibl MATEMATUYECKOTO aHAJIN3a U MO/IEe-
JMPOBAHUS, TEOPETHUECKOTO U IKCIIeprUMeHTalIbHOTO uccienoBanus (I1K-16).

B pe3yabTare u3dy4eHusi AMCUUIJIMHBI CTYAEHT H0JI2KEeH
3HATD:
-OCHOBHBIE MOHSTUSA U METOJIbl TUCKPETHOW MAaTEMATHKH, MAaTEMaTUYECKUX METOJIOB PEIICHUS
npoecCHOHANBLHBIX 3a]1au.
yYMeThb.:
- IPUMEHAITh MAaTEMaTUIECKIE METO/IbI MPU PEIICHUU TUITOBLIX TPO(ECCUOHATBHBIX 3a7ad.
BJIA/IETh.

109



-METOJaMM ITOCTPOEHHUS] MAaTeMaTHYeCKOW MOJENIN THUIOBBIX NPO(PECCHOHANBHBIX 3ajady U CO-
JIepKaTeIbHON UHTEPIPETALUU TOJIYyYEHHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xanue JUCUMIIMHBI
4 CEMECTP

1. BBenenue.

Ponp  nmuckperHol MaTeMaTMKM TpH  pa3pabOTKe U HKCIUIyaTallil  XHUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOpMU MHOKECTB M ajiredpanyecKkne CTPYKTYpbI.

BBenenue B AUCKpeTHYIO MaTeMaTUKy. Poib qUCKpeTHONH MaTeMaTHKH NP pa3paboTKe U
HKCIUTyaTallil XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUSI U (QyHKIMU. 3aja-
HUE MHOXKECTB U OCYyIIeCTBJIeHHe onepanuil Hax HUMH. CriocoOrl 3afanus. Onepauuu oobeau-
HEHUS, [IEPECEUEHNs], PA3HOCTH, JONOJHEHUS U IEKapTOBa IPOU3BEACHMSI. AKCHOMAaTHKa TEOPUU
MHOXecTB. Anredpa Kantopa. Munumusanus npejacraBieHuil MHOXecTB. [luarpammsl Ditnepa-
Benna. bunapueie otHomeHusi. CriocoObl 3a1aHKsl OMHApHBIX OTHOIIEHUH. CBOMCTBAa OMHAPHBIX
oTHoweHUH. Pa3ouenus. OTHOLIEHUsT 3KBUBAJIEHTHOCTH U nopsaka. [IpencraBieHue N-apHbIX
OTHOIIEHWI OMHApHBIMHU. Anredpa oTHomeHnd. OyHkuunu. HbeKnus, CIOPheKIUS U OMEKIIHSL.
Anrebpanueckue cTpykTypsl. [lomyrpynmel. Monounsl. ['pynmel. [Hoarpynmnsl. Huxnnueckue
rpynmsl. 'pynmbl noacranoBok. M3omopdusm rpynm. CmexHbie Kiaccsl mo noarpymnmne. Hop-
ManbHble fnenutenu. @axkrop-rpynnsl. Konbua: onpenenenus, cBoiictsa, npuMmepsl. [os.

3. DJleMeHThI Teopuu rpagos.

I'padsl. 3amanue u xapaxtepuctuku rpadoB. Bunel rpados. [loarpadsl. Matpuiisl
CMEXHOCTH U nHUuAeHTHOCTH. CTenenu BepinH. Mapumpyts! Lenu. Hukibl. Paccrosinue mex-
ny BepiminHamu. /luamerp u paguyc rpada. YHapHble 1 OMHapHbIE onepauuu Haja rpadamu. Jlo-
noysiHeHue rpada. YaaneHue u 100aBJICHHE BEPIIUH. YJaneHue u jnoOasieHue pedep. OTox-
nectBieHue BepuiuH. Pacmiennenue BepmuH. OObenuHenue rpagos. [lepeceuenue rpados.
Komnonents! cBs3HocTH. MocThl. BepuimaHnast u peGepHast cBS3HOCTh. CBSI3HOCTb OPUEHTHPO-
BaHHBIX Tpa(oB. AJITOPUTM BBIYUCICHHS CBSI3HOCTH. BHYyTpeHHss ycroitumBocTh. BepmmHHOe
YHCIIO He3aBUCUMOCTU. PebepHoe 4Kcio He3aBUCHUMOCTH. BepimHHOe U pedepHOe MOKpBITHE
rpada. BremHss ycroifunBocts. BepmmnHoe u pebepHoe yucio BHEMHeH ycToiunBocTH. LIuk-
Jbl U pa3pes3bl. DUnepoBbl HMUKIbL. ['aMUIBTOHOBBI LUKIBL. [lmaHapHOCTH M yKiaaka rpados.
I'panu mnockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa yeTbipex Kpacox.
Hepesws. Onpenenenusi. Croiicta. Teopema Konu. dynpamenTanbpHas cucrema MUkiIoB. OCcToB
HAauUMEHBIIIETO Beca. YIOPsAJOUEHHBIE NepeBbs. buHapHble nepeBbs. JlepeBbs copTUPOBKU. AJl-
TOPUTM IIOMCKA B JIEPEBE COPTUPOBKH.

4. ByJeBbl QpyHKIUM.

Anrebpa noruku. byness! pynkuuu. CriocoOsl 3ajanus. byneBsl GQyHKIMM OTHON U ABYX
NEePEeMEHHBIX U UX cBoiicTBa. @opmyibl OyneBoit anreOpsl. OCHOBHBIE 3aKOHBI OyneBoil anred-
pbl. DKkBUBaNEHTHOCTH (popmyi. [Ipunuun aBoiictBeHHOCTH. COBEpIICHHbBIE JU3BIOHKTHUBHbBIE U
COBEpUICHHbIE KOHBIOHKTHBHBIE HOpMasbHble (GopMbl. CHUCTEMBI AJIEMEHTapHBIX OYJIEBBIX
¢ynkuuii. OyHKINOHATIBHO IOJIHBIE CHCTEMBI JIEMEHTapHBIX OyneBbIX (yHKui. [Tpumepst
(GYHKIIMOHATBHO MOTHBIX 0a3ucoB. BakHeimme 3aMKHYThIE Kilacchl. Teopema 0 (GyHKIIMOHATb-
HOU moiHOTe. MuHuMU3aus OyneBbIX (yHKuMH. CokpalleHHas, TYNUKOBas U MHHHUMAaJIbHAS
dopmbl. Kapter Kapro. Merton couetanusi uHaekcoB u metoy Kyaitna. MuHuMu3aius KOHB-
IOHKTUBHBIX HOpMalibHBIX (opM. O030p MpHIIOKEHUH AMCKPETHOH MmaremaTwku. Pa3paboTka
3¢ (HEeKTUBHOTO MaTEMaTHYECKOI0, MPOTPAMMHOT0, HH(OPMALIMOHHOTO U TEXHUYECKOTo obecrie-
YEHHsI HA OCHOBE METOJIOB IMCKPETHOW MaTEMAaTHKH.

5. Ucuuciienne BbICKa3bIBaHU M.

BBenenne B MaremaTHuecKylo JIOTUKY. KpaTkue cBeieHUs U3 UCTOPUU MaTEMaTHYECKON
jgoruku. Ponp MaremaTndeckod JIOTMKM IpU  pa3paboTKe M AKCIUTyaTallud XHUMHUKO-
TEXHOJIOTMYECKUX cUCTeM. DopManbHble aKCMOMAaTHYECKUuEe cUCTeMbl. CHMBOIIBI, BBIPAKEHUS,
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dbopmynbl, akcuomsl. [IpaBuiio BeIBOJa, HETIOCPEICTBEHHOE CIECTBUE, BBIBO, TeopeMa. Jloruka
BbICKa3biBaHMit. Jlornyeckuii BoiBOI. Akcrombl. [IpaBuio modus ponens. Teopema aeAyKIuu u
npaBuio cuwuiorudma. llonmHora u HenporuBopeunBocTh. HezaBucumocts akcuom. Paspemn-
MOCTb Teopuu. Jpyrue akcuomaruzanuu. [IpoBepka BIBOJUMOCTH C MOMOIIbIO UCTUHHOCTHBIX
tabnuil. Cexkeniuu ['enniena. Monens mupoB Kpunke. Meton pe3osntoruii Poouncona. Meton
kiay3 Bonra. O6parablit MeTog MacioBa (61aronpusiTHeIX HA0OpPOB).

6. UcunciieHue nNpeIuKaTOB M HEYeTKAaA JIOTHKA.

Jloruka mpenukaToB. ABTOMAaTH3alUsl JIOTHYECKOTO BBIBOAA. IlepeMeHHble, (hyHKIHH,
TEPMbl, IPEAUKATHI, KBAHTOPHBI, popMmyibl. ObmacTh aeicTBUS kBaHTOopa. CBOOOIHBIE U CBSI3aH-
HBbIC TepeMeHHbIe. HTeprpeTanuu, paBHOCHILHOCTE. Pacro3HaBanue obOmesnaunmoctu. [Ipo-
OsieMa pa3pemrMocTi. AKCHOMBI U MIpaBUJIa BbIBOJAa UCUUCIICHHS MIPEIUKAaTOB. Teopema AeTyK-
uud. HenpoTuBopeunBOCTh U MONHOTA. BhIHECEHHE KBAHTOPOB M MpE/IBaApEHHAss HOpMajbHas
dopma. CkynemMoBckue cTaHapTHbIe popmbl. IpOpaHOBCKUI YHUBEPCYM U Teopema IpOpana.
[ToncranoBka u yHuHUKaus. MeToa pe3otonuil u ero noiaHorta. CTpateruu MeToJa pe3oiio-
uuid. J(u3ptoHkTel XopHa. [IpuHiun moruueckoro mporpammupoBaHusi. HeueTkue MHOXeECTBa.
Heuetkas noruka. IlosiBinenne u cytb HeueTkocTu. Dopmanuzanusi HeueTKocTu. DyHKIUS npu-
HaJUIe)KHOCTU. JIMHrBUCcTHYEeCKas nepemeHHas. Onepaluu HaJl HEYeTKUMU MHOXecTBamu. He-
yeTkas apupmernka. Meronsl aedaszzudukanun. Hederkne otHomeHus. CTaHIapTHBIC HEYET-
Kue jorudyeckue onepauuu. Heuetkuit BoiBoA. CTENeHN UCTUHHOCTH U CTEIIEHU YBEPEHHOCTH.
Heuerkuii ananor MeTo1a pe30JIIoIUi.

7. Koneunble aBToMaThl, MalMHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCIEHUIA.

DNeMEeHTBI TEOPUH aBTOMAaTOB. [IOHSATHE aBTOMATHOTO Tpeodpa3oBaHusi HHPOPMAIUU H
KOHE4YHOro aBTomara. CrocoOsbl 3a1anusi aBToMatoB. ABToMatsl Mumnu u Mypa. [Iporpammuas u
amnmapaTHasi peaju3aius aBTOMaToOB. DKBUBAJICHTHOCTh U MUHUMH3AIMS aBTOMATOB. MaluHbI
Trropunra-Ilocra. @opmanuzaius MOHITHS aIrOpuTMa U (popmanbHbIE MOJENU aNTOPUTMOB.
Mammuna TeropuHra: onpenenenus, cBoucTBa, rpadsl nepexoaos. Mammna I[Tocra. [Iporpammsl
st mamuH. [IpoGnema pacnosnaBanus. [IpoGiemMa ocTaHOBKH. ANTOPUTMHUECKH HEpa3pelln-
Mble TIpoOseMbl. CI0KHOCTh aJITOPUTMOB. Mephl CIIOKHOCTH. BpeMeHHast 1 eMKOCTHasi CIIOXK-
HOCTb. ACHUMIITOTUYECKASI CIIOXKHOCTh, OPSJIOK CIIOKHOCTH, CIIOKHOCTh B CPEHEM U B XYyJLIEM
cinyyae. TpynHopaspemumele 3a1aun. HegerepmunupoBannas mamunaa Treiopunra. Kiacest P u
NP. NP-nonusie 3agaun. NP-nosnHoTa npo0i1eMbl BHITOTHUMOCTU (OPMYJ JIOTUKU BBICKa3bIBa-
Hui. O030p mpuiIokKeHU MaTemaThyeckoi joruku. HampaBieHus ucronb3oBaHMs amnmapara
MaTeMaTHYECKOH JIOTHKY B 3a/1a4ax MpakTtuiyeckor nHpopmaruku. Crnenudukaius u Bepupuka-
[ TPOTPaAaMMHO-ANIAPATHRIX MPOEKTOB, JIOTUUYECKOE MPOrpaMMHUPOBAHHUE, MMOCTPOCHUE OHTO-
JIOTHUH, SI3BIKU OOIIEHUSI MHTEIJICKTya IbHbIX areHTOB.

4. O0beM y4eOHOMH TUCIUTTHHBI

O6bem
Bun yuebHOM paboThI B 3aueTHBIX enu- | B akamemuueckux

HUTAX Jacax
O0mas Tpy10eMKOCTh THCHMIIJIHHBI 3 108
10 y4eOHOMY IVIaHY
AyJAUTOpPHBbIE 3aHATHS: 0,89 32
Jlekuun
JlaGopaTopHble paboThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
[ToaroToBka K 1a00paTopHbIM paboTam 1,055 38
CamocTosITeIbHOE U3YUYEeHUE Pa3/IesioB Kypca 1,055 38
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3auer
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O0BeM
Bun yuebnoii pabotsl B 3aueTHBIX enu- B acTtpanomuue-
HHIAX CKHX 4Yacax
O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 3 81
10 y4e0HOMY ILIAHY
AY/JAUTOPHBIE 3aHATHSL: 0,89 24
Jlekun
JlaboparopHbie pabOTHI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
[ToaroToBka K 1a00paTopHBIM paboTam 1,055 28,5
CaMocCTOsTEeIbHOE M3YUCHHE Pa3/IesIoOB Kypca 1,055 28,5
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3auer

AHHOTAIUs padoyeil MPorpaMMbl TUCHHIIHHBI
«XHMHYEeCKasi KHHETHKA MOJIyYeHUs] MaTepUuaioB J1eKTpoHHoi Texuukn» (b1.B.JIB.2.1)

1. IeJb TUCHUNIUHBI — OBJIAZICTh 3HAHUSMHU 00 OCHOBHBIX KMHETHUYECKUX 3aKOHOMEP-
HOCTSX MPOTEKAaHUSI XUMUYECKUX MPOLECCOB, MYTSIX BBISIBICHHS METOJIOB, MO3BOJISIONINX yCTa-
HABJIMBATh MPHUPOTY CKOPOCTH-OMPEICISIFONICH CTauu U JeNIaTh BBIBOJBI O BO3MOXKHOM MeXa-
HU3ME PEaKIiH, TOHUMATh POJIb KaTalln3a JIJIsl XHMUYECKOU TEXHOIOTHH.

2. B pe3yiabTare H3y4eHusi Kypca « XHMHYECKasi KHHETHKA MOJYy4YeHUs] MATEPHAJIOB
3J1eKTPOHHON TEXHUKI CTY/AEHT J0JIKEeH:

Obaaoams ciienyromumMu npodeccuoHansHbiMA KoMieTeHIsaMu (I1K):

—  CHOCOOHOCTBIO IJIAHUPOBATh W MPOBOJAUTH (UINYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH 00Pa0OTKY UX PE3yIbTATOB M OLIEHUBATH MOTPEIIHOCTH, BBIABUTATh TUTIOTE3BI U
YCTaHABIIMBAThH I'PAHUIIBI KX TPUMEHEHUS, TPUMEHSITHh METO/IBI MAaTEMAaTHYECKOTO aHAIN3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccieaoBanus (ITK-16);

—  TOTOBHOCTBHIO HMCIIOJBH30BaTh 3HAHUS OCHOBHBIX (DH3MYECKHX TEOPUH IS PEIICHUS BO3HU-
KaImuX (U3NYEeCKUX 3a/1ay, CaMOCTOSATEIBHOTO MpUOoOpeTeHHs (PU3NUeCKUX 3HAHUM, A
MMOHWMAHHUS TTPUHIIAIIOB pa0OThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIE BBIXOJISAIINX 32 Tpe-
JIeITbI KOMIIETEHTHOCTH KOHKpeTHOTro Hamnpasienus (ITK-19).

3namo:

— OCHOBHBIC KHHETUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUECKUX PEAKIIN;

— TEOpUH XUMHUYECKOW KUHETUKHU, YT TEOPETUYECKOTO pacuera CKOPOCTeH XMMHUYECKUX pe-
aKIUW U OTPAaHUYECHHS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBBI TEOPUHU (POTOXUMUYCCKUX U IEIHBIX PEAKIINH, PEAKIMiA B PaCTBOPAX. OCOOCHHOCTH
WX CTAIMIHOTO IPOTEKAHUS U YCIOBUS OCYIICCTBIICHUS;

— OCHOBHBIE YE€pPThl TOMOTE€HHOTO M TETEPOTEHHOT0 KaTaiu3a, MPUYUHBI YCKOPEHUS XUMHYe-
CKOTO TIpoIlecca B MPUCYTCTBUU KaTalIu3aTopa.

Ymemn:

— TPUMEHATHb TEOPETUYECKHE 3HAHHS U SKCIIEPUMEHTAILHBIE METO/IbI HCCIeA0BaHus (hru3nde-
CKOUM XUMUU ISl PEIICHUs] BOMPOCOB, BOSHUKAIOUINX NP U3YUYEHUU KUHETHKU XUMUYECKHX
peaKIuii;

— HaXOAWTh CKOPOCTh M YCTAaHABIMUBATH MOPSIOK XUMUYECKON PEAKIIUU;

— TPOBOAMUTH AHANU3 M KPUTHUECKHU OIEHUBATH IOJYYCHHBIE IKCIEPUMEHTaJIbHBIC TaHHBIC,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOJIBI HA 6a3€ TPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KWHETUKHU, BIUSHUS Pa3IMUHBIX (PAKTOPOB (TEM-
nepaTypsbl, JaBJICHUs, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKOH peaKIuu.

— KOMIUIEKCOM METOJIOB OMPEIEICHHUS MOPSIKA U CKOPOCTH PEaKIINU;
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— TOIXOJAaMH JJIsl yCTaHOBJICHMs JIMMUTUPYIOLIEH CTaJuu U MEXaHMW3Ma M3y4acMON XUMHUYE-
CKOM peaxiuu.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Xumuyeckas KHHeTHKa. CKOPOCTh XMMHUYECKOW PEAKIUHU, KOHCTAHTA CKOPOCTH, IOpsI-
JIOK M MOJIEKYJISIPHOCTD peakunu. KuHneTrnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-T0 1 HyJIEBOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPAJIbHbIE METOJbl ONPEAETICHMs IMOpPSJKAa PEeaKIHH.
Crnoxnple peakuuu. [IpuHIMI HE3aBUCUMOTO MPOTEKAHMs JIEMEHTapHBIX peakuuid. Obparu-
MbI€, MapajuleNbHbIE U IOCIENI0BATENIbHbIE peakuuu 1-ro nopsanka. [IpuHoun numuTHpyOmen
CTaJuy IOCIEN0BATEIIbBHON XUMUYECKON peakuuu. MeTox KBa3UCTallMOHAPHBIX KOHLIEHTpaLUH,
o0nacTe NpuMeHeHus. BinsHue temnepaTypbl Ha CKOPOCTb PEAKIMU, IPUOIMKEHHOE IIPAaBUIIO
Bant-T'odda. YpaBuenue Appennyca, nupdepeHunanbas 1 HHTerpaibHble (OpPMbI ypaBHEHHS.
OKcIoHeHIMallbHas (popMa ypaBHEHMsI AppeHuyca. DHEprusi akTHBAllUU M MPEeIIKCIOHEHIIU-
AJIbHBIN MHOKHTEIIb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYNApPEHUN U TEOPHs MEPEXOJHOIO
coctrosaus TIIC (akTuBupoBanHoro komiuiekca). OcHoBHbie nojoxenus TAC, MexaHU3M aKkTH-
BalK Mojekyn. Koncranra ckopoctu OumosekyssipHoi peakiuy. Gu3ndeckuil cMbICa IpeadK-
CIHOHEHLIMAJIBHOTO MHOKUTEJIS M SHEPTUU aKTUBALIUU B paMKaxX TEOPUU aKTUBHBIX COYAapEHUM.
Crepuueckuii pakTop, HEOOXOAUMOCTh €r0 BBEIECHUS B KUHETUUECKOE ypaBHEeHHe peakiuu. [lo-
CTOMHCTBA U HEJIOCTATKH TEOPUHU aKTUBHBIX COyJIapeHU. MexaHn3M MOHOMOJIEKYJISIPHBIX T'a30-
BbIX peakiuil B pamkax TAC. Cxema JIunnemana. Teopusi nepexoHOro COCTOSHUS (aKTUBHPO-
BaHHoro kommiekca) (TIIC win TAK). OcuoBuble nonoxenus TIIC, kuneTnueckas cxema pe-
aKIMUA. AKTUBUPOBAaHHBIM KOMIUIEKC U €ro cBoMcTBa. [I0BEpXHOCTh NMOTEHLMATIBHONW 3HEPIHH.
Koopaunara peakiuu, npouiab MyTH peakluy, SHEPrus aKTUBALUUHU. DHTAJIBIUS U SHTPOMMS
akTuBalMu. VcTonkoBaHHE MPEeIIKCIOHEHIIMATBHOTO MHOXHUTENS U CTepUYecKoro (akropa B
paMKax TEOpHH MIEPEXOAHOTO COCTOSIHUS. J|0CTOMHCTBA U HEJOCTaTKU TEOPHUH.

DOTOXMMHUYECKHE PeaKIMU. XUMHUYecKre U (HOTOPU3NUECKUE CTaAUM, BTOPHUHBIE TPO-
neccol. Knneruka doroxummuueckux peakiuil. CeHCuOMIM3upoBaHHble (POTOXMMHYECKHE peak-
muu. LlenHple peakiuy, MEXaHU3MBI 3apOXKACHUS, Pa3BUTHUS U oOpbIBa 1enu. Hepa3BeTBieHHbIE
U pa3BETBIICHHBIEC IIEMHbIE peakuuu. BeposTHOCTHas Teopus pa3BETBIECHHBIX peakuuid. [Ipe-
JICJIbHBIE SIBJICHUS B LIETIHBIX PEaKLUsAX, HW)KHUN U BEpXHUM Mpezenbl BociuiameHenus. . Oco-
OEHHOCTH MPOTEKAHUs XMMHUUYECKUX peakiuil B pacTBopax. Kinerounslii a¢dexr. Kunernueckas
cxeMma MpoTeKaHUs OMMOJIEKYJSpHOM peakuuu B pacTBope. IIpenenbHble ciiydyau MpoTEKaHUS
peakuuu. beictpble (Audy3nOHHO-KOHTPOIUPYEMBIE) peakiuu, AU(PPY3HOHHBIN Tpeaen KOH-
CTaHTBl CKOPOCTH peakuuu. YpaBHeHHe bpencrena-boeppyma. KuHeTnka MOHHBIX peakuuil B
pacTBopax. BiusiHMe HOHHO CHIIBI pacTBOpa Ha CKOPOCTh PEAKIUIl ¢ yuacTueM HOHOB. Makpo-
KuHeTHKa. Poib quddy3un B KHHETHKE TeTepOTeHHBIX peakuuii. Pa3miuHble pekuMBbl MpOTEKa-
HUS peakinii (BHEIIHsISI KWHETUYECKast 00J1acTh; 00JIaCTH BHEITHEH U BHYTpeHHEH muddy3un).

Karanu3s. 'omoreHHslii 1 reTeporeHHbIi kaTtann3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTaJIUTH-
yeckux peaxkuuil. BnusHue katanuzaropa Ha TEpMOJMHAMHYECKHE M KUHETHUYECKHE MapaMeTphbl
peakiuu. CelneKTUBHOCTh KaTaau3aTopa, KaTaJIWTUYecKas aKTUBHOCTb. |'OMOTeHHBIN KaTanus.
CIUTHBIN W pa3IeabHbI MEXaHU3MbI KaTATUTHYECKOTO AEHCTBUSA. DHEPreTUUYECKUE TUarpaMMbl
B3aMMO/ICHCTBUS peareHToB C Kataiau3aTopoMm. OOmuil u crernupuuecKuil KUCI0THO-OCHOBHOM
katanu3. Katanus xoMIiekcaMu nepexoaHbix meTauioB. depmeHTaTuBHBIN KaTanus. ['eTtepo-
TeHHBIH KaTanu3. THIIBI TeTepOreHHBIX KaTaau3aTOpOB. 3aKOH JEHCTBYIOIIMX IOBEPXHOCTEM.
KuneTnka rereporeHHsix peakuuil. Teopun karamusa.

4. O0beM y4eOHOM JUCHUIIMHBI

. B 3a4€THBIX B aKajieM. 4ya-
Buabl yueOHol padoThI
e THHHIIAX cax
O01asi TPyA0eMKOCTh JHCHHUILJIMHBI 110 Y4eOHOMY 5,0 180
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IUIAHY

AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmu (Jlek) 0,89 32
[TpakTueckue 3arstust (I13) 0,89 32
CamocrositeasHas padora (CP): 2,22 80

Bua koHTpoJA: 3aueT / IK3aMeH

sk3ameHn (1,0)

3k3aMeH (36)

Buabl yueOHoli padoThl

B 3a4Y€THBIX

B 2CTPOHOM.

eIMHHIIAX yacax
O01mas TpyA10eMKOCTh I CHUILIHHBI 110 Y4eO0HOMY 50 135
IUIAHY ’
AYAUTOpPHBIE 3aHATHUS: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositeanHas padora (CP): 2,22 60

Buj KoHTpOJIsI: 3a4eT / IK3aMeH

sk3ameHn (1,0)

sk3ameH (27)

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«®Du3nyecKkas XMMHsI MaTepHAIOB J1eKTPOoHHOI TexHukw» (b1.B.[1B.2.2)
1. Heab aucuMnJanHbl — 03HAKOMHUTHCS C TEPMOJMHAMUYECKOM TEOpHUEH PaCTBOPOB DJICK-

TPOJIUTOB U IEKTPOXUMHUUYECKUX IeTel (raTbBaHUYECKUX PJIEMEHTOB), TOHSITH OCHOBHBIE KUHE-
TUYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHUX MPOLIECCOB, POJIb KaTajau3a JjIsl XUMUYe-
CKOU TEXHOJIOTHUH.

2. B pesyabrare m3ydeHuss Kypca «®Pusnyeckasi XMMHUsSI MaTepPHAJIOB JIEKTPOHHOI

TEXHUKW)» CTYACHT T0JIKCH:

Obnadamy cnepyromuMu npodeccuoHanbHbIMU komnereHusmMu (11K):
CIOCOOHOCTBIO TUTAHUPOBATh M TPOBOAWUTH (DU3NYECKHE W XMUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTH 00PAaOOTKY MX PE3Yy/IbTaTOB M OIEHUBATH MMOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX TIPUMEHEHUS, IPUMEHSATh METO/Ibl MATEMaTUYECKOTr0 aHaJIN3a 1
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccnenaoBanus ([1K-16);
TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI OCHOBHBIX (PM3MUECKUX TEOPUH I pPEelIeHHUs BO3HU-
KaloUMX (U3MUECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNs (PU3UUECKUX 3HAHWM, JUIs
MOHWMAaHHS IPUHIUIIOB pabOTH MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOSIINX 3a TIpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTro Harpasienus (I1K-19).

3namo:
OTJIMYUTENbHbIE 0COOEHHOCTH B TOBEACHUU PACTBOPOB 3IJIEKTPOJMTOB, CBSI3aHHBIE C IPO-
XOXJICHUEM AJIEKTPHUECKOTO TOKa,
TEOPHIO TaJIbBAHUYECKUX SBJICHUM;
TEOPUH KUHETHKH, ITYTH TEOPETUUYECKOTO pacyeTa CKOPOCTeH XMMHUYECKUX PEeaKkIMid U orpa-
HUYEHUS B IPUMEHUMOCTH PacUETHBIX METO/IOB;
OCHOBBI TEOPHH (POTOXUMHUECKUX M IETHBIX PEAKIINH, 0COOCHHOCTH X CTAJUHHOTO MPOTE-
KaHUs ¥ YCIIOBHS OCYIIIECTBIICHUS;
OCHOBHBIE YEepPThl TOMOT€HHOT'O U TFeTepOreHHOT0 KaTajln3a, MPUYUHBI YCKOPEHUS XUMHYE-
CKOT0 Ipolecca B MPUCYTCTBUH KaTalIu3aTopa.

Ymemu:
IPUMEHATh KOHIYKTOMETPUUYECKHE M MOTCHLIMOMETPUYECKHE U3MEPEHHUs Ul ONpeAeTICHHS
TEPMOJIMHAMHYECKUX (DYHKIMI XUMHUECKUX PEeaKIMid, KOHCTaHTHl AMCCOLMAIINH, TPOU3BE-
JIeHHs pacTBopuMocTH, pH pacTBOpoB u T.1.
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— IPUMEHATh TEOPETUYECKUE 3HAHMS U HKCIEPUMEHTAIbHbIE METO/Ibl UCCIIE0BAaHUS (pu3nye-
CKOM XUMUH [UIsl PEIIEHUS BOIIPOCOB, BOSHUKAIOUINX P U3YYEHUU KUHETHKU XUMHUYECKHX
peakuuii;

— IPOBOAMUTH AHAIU3 U KPUTHUYECKH OLIEHUBAThH IIOJIyYECHHBIC DKCIEPHMEHTAJIbHBIC JJaHHBIC,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX IEKTPOXMMHUYECKUX METOJOB MCCIENOBAHUA I ONPEICIICHUS
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK JJICKTPOIUTOB U XUMUYECKUX PEAKLUM;

— METOJaMH OIpEeeIeHUs MOPSAAKA U CKOPOCTH PEaKIUH, YCTAHOBIICHU JIMIMUTUPYIOILLEH CTa-
JIMA U MEXaHU3Ma U3y4aeMOU XUMUYECKON PEAKLINH;

— HaBBIKAMM COCTAaBJICHUS TaJIbBAHWUYECKUX JJIEMEHTOB Ul LiEJICH ONpPENEeIeHHUs TEPMOJUHA-
MUYECKHUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECUS UCCIIEAYEMOM PEAKLINH;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMUYECKON KHHETHKH, BIUSHUS Pa3IMUHbIX (GAaKTOPOB (TEM-
nepaTypbl, JaBJIE€HUS, KaTaau3aTopa) Ha CKOPOCTh XUMHUECKON PeaKluu.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

PacTBOpBI 3/1eKTPOIUTOB. DiekTpocratuueckas Teopus Jlebas-Xrokkens. Pacuer akTus-
HOCTH U CPEJIHUX MOHHBIX KOA(P(HUIMEHTOB aKTUBHOCTH CHIIBHBIX JJIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHIIECHTPHUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOW KOHUEHTpALUU. Y 1eb-
Hasi U MOJIApHAs AJIEKTpUYECKUE MPOBOAUMOCTH. CKOPOCTh ABMIKEHUS U MOABHXKHOCTH MOHOB.
ITpenenbHble MOJSAPHBIE 3JIEKTPOIPOBOAHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBUYKEHUS MOHOB
Konbpayma. [IpuMmeHeHne U3MEPEHNN 3IEKTPUUECKON TPOBOJAMMOCTH IS ONIPEAEIEHUS CTeme-
HU U KOHCTAHTBI IUCCOLUAIINHN CIIA0bIX JIEKTPOIUTOB.

DJIeKTpPOXMMHYecKHe cucTeMbl (memnu). Bo3HUKHOBEHHE CKayka MOTEHIMAla HarpaHULE
pasznena nmpoBoaHUKOB | u |l pona. JIBoiiHOM smekTpuueckuil ciaoil. DIeKTpOoABMXKYLIas CHUia
raJbBaHUYECKOIO JIEMEHTA, MIEKTPOIHBIN MMOTEeHIMal. TepMoInHaMUIecKasi TEOpHs rajJbBaHU-
4YeCKUX sIBJICHUH, ypaBHeHHe HepHcTa. DnekTpoxuMudeckas popmMa OCHOBHOTO YPaBHEHUS Tep-
MOJIMHaMUKH, TeMiieparypHbliil koapdunuent 3C. Dnexrpoast | u |l pona, razoBbie U oOKUCIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE DJIEKTPOABI. THUIIBI TaIbBAHMYECKUX DJIEMEHTOB: XUMUYECKHUE, KOH-
LEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XUMUYECKNE HCTOUHUKH TOKA, TOIIMBHBIE dJle-
MEHTBI.

Xumuyeckass knHeTuka. CKOPOCTh XMMUYECKOM peakIuu, KOHCTAaHTa CKOPOCTH, MOpsi-
JIOK U MOJIEKYJISIPHOCTb peakuuu. KuHeTrnka HeoOpaTUMbIX peakiuii 1-ro, 2-ro, 3-T0 1 HyJIEBOTO
nopsaakoB. JluddepeHunanbHple ¥ UHTETpalibHbIE METOJbl OIpPENETIeHUs] MOpSAIKa pPEeakKlUu.
Crnoxnble peakuuu. [IpuHIMI HE3aBUCUMOIO NMPOTEKaHMs >JIEMEHTapHBIX peakuuid. OOparu-
MBbIE, NTapaJlIeIbHbIE U MOCIEAOBATENbHBIE peakuun 1-ro nopsnka. BinsHue temrepaTypsl Ha
CKOpOCTh peakiiu, npuommkeHHoe npasuio Bant-I'opda. YpaBuenue Appenuyca, nuddepen-
[uanbHas U UHTErpajbHble (POPMBI ypaBHEHUS. DKCIOHEHIIMAIbHAas (opMa ypaBHEHUSI ApPpEeHHU-
yca. DHEprus akTUBALMK U IPEIIKCIIOHEHIIMATIbHBI MHOXKUTETb.

Teopnn XMMHUYECKON KMHETUKN: TEOPUs AKTUBHBIX COYIAPEHUN U TEOPHsI NIEPEXOTHOTO CO-
crosgaus TIIC (akTMBMPOBaHHOIO KOMIUIEKCA). DHTAIBIMS U SHTPOINUS aKTUBAUH. POTOXUMHU-
YeCKUe peakuuu. XumMuueckue U Qoropunyeckue cTaguu, BTOpUYHbIe Iporecchl. Kunernka
doroxumuueckux peakiuil. CeHcHOMIM3UpoBaHHbIE poToOXUMUYECKUEe peakuuu. LlenHpie peak-
IIUH, MEXaHU3MBbI 3apOKJICHHs, Pa3BUTUS U 0OpbIBa 1enu. Hepa3BeTBiieHHbIE U pa3BETBICHHbBIE
LEMHbIE peakInHd. BepoATHOCTHaAs Teopus pa3BETBIECHHBIX peakuuil. lIpenenvHble sBIeHHS B
LENHBIX PEAKLNAX, HUKHUN 1 BEPXHUM ITpeIesbl BOCINIAMEHEHUS.

Karaym3. 'oMOreHHslil 1 rereporeHHbIi Katain3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTH-
YeCKUX peakiuil. BausHue karanuzaTtopa Ha TEPMOAMHAMUYECKNE U KMHETUYECKUE MTapaMeTphl
peakiuu. CeNneKTMBHOCTb KaTalu3aTopa, KaTAINTUYECKas aKTMBHOCTb. ['OMOTEHHBIN KaTallus.
CnuTHBIN U pa3aeNbHbII MEXaHNU3Mbl KATaJIUTUUECKOTO AEMCTBHSI. DHEPreTUUYECKUE TUarpaMMBl
B3aMMOJICHCTBUS PEareHToB ¢ Kataiau3zaropoM. OOmmil u crenuPuiecKkuii KHCIOTHO-OCHOBHOM
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karanu3. Katanu3 koMIuiekcaMu NepexoJHbIX MeTauioB. PepMeHTaTMBHBIA KaTanui. ['erepo-
TeHHBIN KaTain3. THUIbl TeTEePOreHHBIX KaTaIU3aTOPOB. 3aKOH JEHCTBYIOIIUX IMOBEPXHOCTEH.
Kunertnka reTeporeHHbIX peakiui.

4. O0beM y4eOHOH JUCHUILJIMHBI

N B 3aYeTHBIX B aKajieM. 4ya-
Buabl yueOHoli padoThl
eIMHUIaX cax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY 50 180
IUIAHY ’
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexiuu (JIek) 0,89 32
ITpaktuueckue 3ansatus (113) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua xoHTpoJA: 3aueT / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)
Brb1 yueBHoii paGorhi B 3aYeTHBIX B ACTPOHOM.
eIMHUIAX yacax
O0mas TpyA0eMKOCTb I CHUILTHHBI 110 y4eOHOMY 50 135
IUIAHY ’
AyJAUTOpPHBIE 3aHATHS: 178 48
Jlexmu (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) Ik3aMeH (27)

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIMHBI
«XuMHYecKasi TEXHOJIOTUsSl TeXHUYecKuX MoHokpucrawio» (b1.B.J1B.3.1)

1. e AMCHUIUIMHBI — MOJTOTOBKA KOHKYPEHTOCIIOCOOHBIX CIEUAIMCTOB JUIS MOJI-
pa3zieNeHnii IEHTPOB BHICOKUX TEXHOJIOTUH B 00JaCTH pa3pabOTKU U IPUMEHEHHS] HOBBIX MOHO-
KPUCTAITMYECKUX MaTepUATIOB.

2. B pe3ysbTare H3y4yeHHUsl AUCHMILIUHBI CTYAEHT JA0JIKEH:

Obnaoams cnepyromumu npodeccuonanbHbMu (ITK) komnereHusiMu:

- COOTBETCTBUU C PErJIaMEHTOM U HCIIOJIb30BATh TEXHUYECKHE CPEJICTBA ISl U3Me-
PEHHSI OCHOBHBIX ITapaMeTPOB TEXHOJIOIMUECKOT0 IMpoliecca, CBOMCTB chipbs U npoaykuuu (I1K-
1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE pelIeHusl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUHU C YYETOM 3KOJI0-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEH-
HOM caHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBATh Ia-
pamMeTpbl MPOU3BOJICTBEHHOI0 MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- CHOCOOHOCTBIO MPOBOJUTH AHAJIHU3 CHIPbs, MAaTEPUAIOB U TOTOBOM NPOJYKLHUH,
OCYILIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITHh OTKJIOHEHUSI OT PEKUMOB PAaOOTHI TEXHO-
JIOTHYECKOT0 000PYI0BAHHUS U MMapaMeTPOB TexHoorndeckoro npouecca (IK-11);

3namo:

116



~

10.

11.

12.

13.

14.
15.

16.

— METOJbI BBEICHHUS JIETUPYIOIUX MUKPOIIPUMECEN B MOHOKPHUCTAILIBL;

— OCHOBHBIE BUJIbI CTPYKTYP M IIPOLIECCOB B KPUCTAJUIM3ALMOHHBIX Cpelax.
Ymems:

— KOHCTPYUPOBAaTh CTPYKTYPY U COCTaB JIETHPOBAHHBIX MOHOKPUCTAILIIOB;

— aHaJIM3UPOBAThH IPOLECCHI, MPOXOASAIINE B KPUCTAIUIM3ALMOHHBIX CPEax;

— IPOEKTHPOBATh JIOTUCTUKY MUTAHUS PACTYILErO0 MOHOKPUCTAILNIA;
Braoemy:

— HaBbIKaMU KOHCTPYMPOBAHUS JIETUPOBAHHBIX MOHOKPHUCTAJUIOB;

— HaBbIKaMU aHaJIM3a CTPYKTYP U IPOLECCOB B KPUCTAIIN3ALMOHHBIX CPEIAX.
3. KpaTkoe conep:kaHue TMCHUTNIMHbI
Bunel MukponpruMeceil B MOHOKpHCTaLIaX. [IMCKpETHBIE YPOBHH YMCTOTBI MHUKPOIIPH-
Mecel KPUCTAJUIOB KaK Ba)KHEUIINM KPUTEPHUNA OLIEHKHU MX Ka4eCTBa.
PaBHOBecHBIN KO3(pULIMEHT pachpenesieHus MUKPOIIpUMeceil B cCHCTeME KpUCTalul-
KPHUCTAJUIM3aLlMOHHAs Cpeaa.
HepaBHoBecHbIN K03(ULMEHT pacnpeneneHus MUKPOIIpUMece B cucTeMe KpHUCTalll-
KpUCTAJJIM3aLMOHHAs cpesia. BpIBOJ 3aBUCHMOCTH MEXIy PAaBHOBECHBIM M HEPaBHOBEC-
HbIM KO3 duuueHTta pacnpeneneHus MHUKpPOIpHUMEcel B  CHCTEME  KpHUCTall-
KPHUCTAJUIM3aLlMOHHAs Cpeaa.
JluHaMMKa MPUMECHOIO COCTaBa KpUCTaJlIa PacTyIIEro B ONPaHUYEHHON KPHUCTaJUIA3a-
LIMOHHOM Cpelie € 3alacoM KpPUCTAIIIM3YEMOI'O BELIECTBA. 3aBHUCHUMOCTh IpeneiabHON
KPUCTAUIN3AMOHHON IO (OTHOIIEHUE YMCIIa MOJIEH BBIPOCIIErO KpUCTA/UIa K YUCILY
MoJIeH KpUCTaNIM3allMOHHONW Cpefbl) OT AMCKPETHOrO ypOBHSI TpeOyeMOW UYMCTOTHI U
HEPaBHOBECHOT'0 KOA(UIMEHTA paclpe/ieleHus IpUMeCeH.
JIuHaMyKa MPUMECHOTO COCTaBa KPUCTAUIA PACTYLIErO B OrPAHMYEHHOW KPUCTALIA3a-
IIMOHHOW cpeze 0e3 3amaca KpUCTAJUIM3YEeMOIo BEIecTBa. 3aBUCUMOCThH MpeAeabHOMH
KPUCTAIJIN3AaLMOHHON N0 (OTHOILIEHHE YKCIIa MOJIEH BBIPOCHIETO KpUCTAJIa K YUCITY
MOJIEH KpHCTAIIM3AlMOHHON Cpelbl) OT JUCKPETHOIO YPOBHS TpeOyeMoW YHCTOTHI U
HEpaBHOBECHOTO Kod(¢uuueHTa pacrpeaeneHuss mnpumeceid. YpasHenue [leiina-
IIpanHa.
Kpucrannoxumuieckoe KOHCTpYHPOBAaHUE JIETMPOBAaHHBIX MOHOKpHcTaioB. Komnencu-
pyrolue JeraTopsl. JlernpoBaHHbIE MOHOKPHUCTAILIBI C YIIOPAIOYEHHBIMHU U Pa3ynopsiio-
YEHHBIMU MOJPEIIETKAMU.
Buibl rOMOr€HHBIX KpUCTAJUIN3ALMOHHBIX CPEL.
Bujbl reTeporeHHbIX KpUCTAUIM3AMOHHBIX CPell U UX MPEUMYIIECTBO MO OTHOIICHHUIO K
TOMOT€HHBIM.
Buibl KOHBEKTUBHOT'O MaccoNepeHoca B KPUCTAIIM3AMOHHBIX Cpelax.
I'paBuTanmoHHas TeruIoBas KOHBEKLHUS B KPUCTAUIM3ALMOHHBIX cpenax. Kpurepun
Penes, I'pacroda u [Ipanaris, xapakTepu3yroIIre 3TOT BUJ KOHBEKITUH.
I'paBuTaniMoHHAs KOHLEHTPALMOHHAsI KOHBEKIMS B KPUCTANIN3ALMOHHBIX cpeaax. Kon-
LeHTpaluroHHble kputepuu Penes, I'pacroda u Ilpanarns, xapakrepusyroomuye 3TOT BUJ
KOHBEKIIHMH.
TepMmokanuuspHas KOHBEKIUS B KPUCTAIUIN3AMOHHBIX cpenax. Kpurepuit Mapanronu,
XapaKTEepU3YIOIINHA 3TOT BUJ KOHBEKLUH.
KoHnuenTpannoHHo-KanuuispHas KOHBEKIMS B KpUCTaUIM3allMOHHBIX cpenax. KoHien-
TPaLMOHHBIN KpuTepuii MapaHroHu, XapakTEpU3YIOIUI 3TOT BUJ KOHBEKIUH.
B3aumopeiicTBue pa3Tu4HbIX BUJIOB KOHBEKIIUU B KPUCTAJUIM3ALIMOHHBIX Cpeax.
BeIpamuBanue MOHOKPUCTAJUIOB B IelsIX Kak IPUMEP METOJa BhIpAlllMBAHMSI MOHOKpPH-
CTAJUIOB CO CJIOKHOM (HE MPUMUTHUBHOMN ) TOTIOJIOTHEN KPUCTAJUTH3AMOHHBIX CPEI.
Metoxn IDKK (map-KuaKocTh-KpUCTAILT) KaK MPUMEP METOJa BhIpAIlMBAaHUS MOHOKPH-
CTAJTOB CO CJIOKHOM (HE MPUMUTHUBHOMN ) TOTIOJIOTHEN KPUCTAJUTH3AMOHHBIX CPEI.
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17.

18.

19.

20.

21.

22.

23.
24.

25.

[IpencraBieHue TOMONOTHHM KPUCTATM3AMOHHBIX CPell ¢ MOMOIIbIO rpadoB. YHUBEp-
callbHOE KOJIMpPOBaHKE rpadoB.

MeTto/ BbIpaniBaHUsI MOHOKPUCTAJIJIOB B PaCTBOpPaxX B YCIOBUSIX TEMIIEPATYPHOIO Iepe-
1ajia Kak MpUMep METO/1a BhIPAIIMBAHUS MOHOKPHCTAJUIOB CO CIIOKHOW (HE MPUMHTHUB-
HOI1) TOMOJOrHe KpUCTAIIM3aluOHHbIX cpel. IlpenctaBienue 3TON TOMONOTHM C TO-
Mo1rslo rpada. BapuaHTsl (criocoObl) 3TOro MeToa.

MeTto/ BeIpaliMBaHKsi MOHOKPHCTAJUIOB B PACTBOPAX B YCJIOBMSIX MCHAPEHUs PacTBOPH-
TEJs KaK MPUMep METOAA BBIPAIIMBAHUS MOHOKPHCTAIIJIOB CO CIOXKHOW (HE MPUMHTHUB-
HOI1) TOMOJOrHeH KpUCTAIIM3alMOHHbIX cpel. IlpenctaBienue 3TON TOMONOTHM C TO-
Mo1rsio rpada. BapuaHTsl (criocoObl) 3TOro MeToa.

MeTto/ BeIpalliBaHHUsT MOHOKPUCTAJIOB B pacTBopax 0e3 3amaca KpUCTaIu3yeMoro Be-
IIeCTBA KaK IMPUMEP METO/1a BBIPAIIMBAHUS MOHOKPUCTAIUIOB C IPUMHUTHUBHOM TOMOJIOTH-
el KpucTalnmM3auoHHbIX cpell. IlpencraBieHue 3Toil TOMONIOrMHM C MOMOIIBIO Tpada.
Bapuantsl (criocoObI) 3TOr0 METO/1a: CIIOHTaHHASI KPUCTAIM3AIMs B paCTBOPE-pacIljyiaBe,
KpUCTAJIIIN3aIMs B PACTBOPE-paciliaBe C JIOKATbHON 00J1aCThIO OXJIaX/ICHUS KOHTEHepa.
Metoa BeIpamuBaHusi MOHOKPUCTAIUIOB HCHIAPEHHEM PACTBOPHUTENS B YCIOBHSIX TUPDY-
3HOHHOUM «KOHBEKIIUN.

Mertox BbIpaniBaHus MOHOKPUCTAJUIOB UCIIAPEHUEM PACTBOPUTENIS B YCIOBHUSIX KOHBEK-
1y MapaHToHU.

MeTox 30HHOH KpUCTAJUTM3alMU B pacTBOpe-paciuiase. I'pad Tomomoruu sToro meroaa.
BripanuBanue MoHOKpucTaIioB MetogoM Yoxpansckoro. I'pad Tomonoruu 3Toro MeTo-
na. BapuanTsl (ciocoObl) 3TOro MeToa.

JlaGoparopubie paboThl. BrIpamuBaHue MOHOKPHUCTAIIIOB W3 PAcILIaBOB, PacTBOPOB-
pacIyIaBoB U BOJHBIX PAaCTBOPOB.

4. O0beM y4eOHOI TUCIUITHHBI.

B 3aueTHBIX B akanem.
Bupl yaeOHOM paboThI eIIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 5 180
AyIHMTOpHBIC 3AHATHS: 2 80
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
Jlaboparopusie paboTs (JIP) 0,5 16
CamocrosiTesbaas pa6ora (CP): 2 100
Bupa koHTpOJISI: DK3aMeH 1 36

B 3aueTHBIX

B actponom.

Bunael yue6HOM paboThI eANHULAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY B 135
AyIUTOPHBIE 3aHSITHSI: 2 67,5
Jlextuu (Jlek) 1 24
[IpakTuueckue 3ansTus (I113) 0,5 12
JlabopaTtopusie padoTsr (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Buja xkoHTpoOJIsSi: IK3aMeH 1 27

AHHOTaIUA padoyeil NporpaMmmal AU CHMIJIMHbBI
«XuMHYeCcKasi TEXHOJIOTUSI TOHKOILIEHOYHBbIX rerepocTpykryp» (b1.B./1B.3.2)
1. Heap aucuumimHbl — chOpMUPOBATh y CTYACHTOB OakajaBpuara MpeAcTaBICHUE O
TOM, KaK Ha OCHOBE (PyHIaMEHTaJIbHON (PU3MKO-XMMHUYECKOH HMH(GOpPMAIMU OCYLIECTBISACTCS
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BBIOOD

TEXHOJIOTHHU U ONPCACIIAIOTCA KOHKPETHBIC TEXHOJIOTHYCCKUE PEXUMBI, KAKUM O6p&30M

OCYIICCTBIIACTCA OHepaTI/IBHbe/'I KOHTPOJIb 3a KaUCCTBOM IIOJTYyHYaCMbIX MAaTCPHAJIOB U PI3I[CJII/II>'I;

KaKOBa

JOJDDKHa OBITE IOCICA0BAaTCIbHOCTD ,HGfICTBPIfI I1pu pa3pa60TKe TE€XHOJIOT'MH HOBBIX MHO-

TOKOMITOHEHTHBIX TeTepO(a3HbIX CTPYKTYP.

2. B pe3yabTraTe u3yuyeHust JUCHHUILUIMHBI 00y4AKOIIMIACS T10JIKEH

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusIMU:

3nams:

Ymemo

COOTBETCTBUH C PErJIaMEHTOM U HCIIOJIb30BaTh TEXHUUYECKUE CPEACTBA I U3MEPEHUS
OCHOBHBIX MTapaMeTPOB TEXHOJIOTUYECKOTO MPOIIecca, CBOMCTB chipbs U npoaykiuu (ITK-
1);

CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIIeHUs U pa3paboTKe TeXHO-
JIOTUYECKUX MPOIECCOB, BEIOMPATh TEXHUYECKUE CPEAICTBA U TEXHOJOTUU C YYETOM KO-
JOrUYecKuX nocieacTBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO MCIIOJIb30BATh MpPaBUia TEXHUKU 0€30MacHOCTH, MPOU3BOJCTBEHHON ca-
HUTApUU, TTOKAPHON OE30MaCHOCTH U HOPMBI OXpaHbl TPy, U3MEPATh U OLICHUBATH Ma-
pameTphl MPOU3BOICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH,
ryma, ¥ BUOpaiuu, ocsereHHoctd pabounx mect (ITK-5);

CIOCOOHOCTBIO TPOBOJUTH AHAIW3 CHIPhS, MATEPHAJIOB M TOTOBOM MPOAYKIUH, OCY-
IIECTBIISITH OLIEHKY pe3ybTaToB aHau3a ([TK-10);

CIOCOOHOCTBIO BBISIBIISITH U YCTPAHITH OTKIOHEHHSI OT PEKUMOB pabOTHl TEXHOJIOTHYE-
CKOro 000pYy/I0BaHHUs U MapaMeTPOB TeXHOIorn4yeckoro mpoiuecca (IK-11);

TepMonrHaMuyecKkue acreKTbl TEXHOJIOTUHN IJIEHOYHBIX CTPYKTYp Ha OCHOBE HEOpPIraHU-
YECKUX U OPraHMYECKUX XUMUYECKUX COEIUMHEHUIN

Teopernueckue acmeKkThl COIIACOBAHMS TOJIIMH PA3IUYHBIX (DYHKIIMOHAJIBHBIX CIIOEB
IIPU CO3JJaHUU MHOTOCIIOMHBIX CBETOM3IYYarOIIMX JUOJHBIX CTPYKTYp Ha OCHOBE Opra-
HUYECKNX COCINHEHNH

3aKOHOMEPHOCTH (POPMUPOBAHUS COOCTBEHHBIX M MPUMECHBIX TOYEUHBIX J€(PEKTOB MpU
MOJyYEHUH TUIEHOUHBIX CTPYKTYpP pa3InYHBIMUA METOIaMHU

OcobenHoctr (hOpMHUPOBAHMSI MEPEXOAHBIX CJIOEB MPHU MOTYYEHUH MHOTOCIOMWHBIX IUIe-
HOYHBIX CTPYKTYp OCHOBE HEOPraHMYECKHX U OPraHUYECKUX COCAMHEHHUN JUIsl TPOM3-
BOJICTBA NMPUOOPOB IEKTPOHUKHU.

OcCHOBHbIE HEOpPraHMYECKHE MaTepHuajbl U MHAMBHIyaJbHbIE BELIECTBA, KOTOpbIE HC-
MOJIB3YIOTCS JIJISl TIOJTYYEeHMsI aKTUBHBIX U MACCUBHBIX CIIOEB COBPEMEHHBIX rerepodas-
HBIX MJICHOUHBIX CTPYKTYP /sl IPUOOPOB IEKTPOHUKHU PA3IMUYHOTO HA3HAUCHHUSL.
Crioco0bI MOTydeHUs OTAETBHBIX CIIO€B M MHOTOCIIOMHBIX reTepoda3HbIX CTPYKTYp C 3a-
paHee 3a/JlaHHBIMH (YHKIIMOHAJIbHBIMU XapaKTEPUCTUKAMH JJIsi TPUOOPOB 3JIEKTPOHUKH
Pa3IMYHOrO Ha3HAYEHUSI.

BriOupare MeToabl pOpMHUPOBaHUS OTACIBHBIX CIOEB TOHKOIICHOYHBIX CTPYKTYp C 3a-
JAHHBIM TUIIOM U KOHIIEHTpaIeil TOUEUHBIX 1e(PEKTOB.

PaccunThiBaTh TOJNIIMHBI (PYHKIIMOHAIBHBIX CJIOEB MHOTOCIOWHOW CBETOM3ITYYarolIeH
JMOJTHOM CTPYKTYpPbI HA OCHOBE OPraHMYECKUX COCTUHEHHM.

AHanu3upoBaTh MHPOPMAIMIO U HAa €€ OCHOBE OCYIIECTBISTH BHIOOp MaTepUaloB s
CO37aHMSI AaKTUBHBIX M MACCHUBHBIX CJIOEB COBPEMEHHBIX TeTepo(da3HbIX IJIEHOYHBIX
CTPYKTYp AJIst IPUOOPOB DIEKTPOHUKH PA3IMYHOIO Ha3HAYCHUSI.

CrniocoObl MOTy4YeHHs OTJENbHBIX CIIOEB U MHOTOCIIONHBIX reTepodasHbIX CTPYKTYp C 3a-
paHee 3aJJaHHBIMH (YHKIIMOHAJIbHBIMU XapaKTEPUCTUKAMH JJIsi TPUOOPOB 3JIEKTPOHUKH
Pa3IMYHOrO Ha3HAYEHUSI.

Braoemeo:
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— CoBpeMeHHBIMU CIOCO0aMU MOTYYEHHsI OTJIEIbHBIX CIOEB U MHOTOCIOMHBIX reTepodas-

HBIX CTPYKTYp C 3apaHee 3aJaHHbIMU (DYHKIIMOHAJIbHBIMU XapaKTEPUCTHUKAMU JIs MPHU-

OOpOB 3JIEKTPOHUKHU PA3ITUYHOTO Ha3HAYEHUS.

— CnocobaMu co3/1aHusl U MCTIOIb30BAHMSI OCHOBHBIX 3JIEMEHTOB 3JIEKTPOBAKYYMHBIX IMPH-
060opoB (moiorpeBaresnei, KaTo0B, TeTTEPOB)
— Meronamu pacuera XapakTEpUCTUK MEPEXOJHBIX CIOEB MHOTOCIOMHBIX CTPYKTYp Ha OcC-

HOBE HEOPraHMYECKUX U OPraHNYECKUX COEIMHEHUN 1151 IPUOOPOB IEKTPOHUKH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Pazgen 1. OOmme BONpOoCkl TEXHOJIOTUH reTepo(da3HbIX CTPYKTYP

1.1. Knaccudukanust rerepodasubix crpykryp. [lonsarue rerepodaszHoOil CTPYKTYpBHI.
Knaccugukarnus rerepodasHbIX CTPYKTYp MO Pa3iIWYHBIM. IPU3HAKAM - Pa3MEpHOCTh, CIIOH-
CTOCTb, KOJIMYECTBO UCIOJIb3yeMbIX (ha3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OTAENbHBIE CII0-
eB rerepodasHbIX CTPYKTYP.

1.2. O0muit moaxon K aHANMM3y (PU3UKO-XMMHUYECKUN NaHHBIX O CUCTEMaxX, UCIOJIb3ye-
MBIX TIPH Pa3pabOTKE TEXHOJOTUH TreTepo(a3HbIX CTPYKTYp (Ha MpHUMEpe OCHOBHBIX XHMHYE-
CKUX COCAMHEHMI, UCTIOIb3YEMbIX B COBPEMEHHON MUKPODJIEKTPOHHUKE).

1.3. ®u3uKO-XUMHUYECKUE CBOMCTBA KPEMHMSI M TepMaHusl. TeXHOI0rH MOHO- MOJIUKPH-
CTAJJTNYECKOr0 M aMOP(HOTO0 KPEMHUSI M TePMaHUS Ul PA3IMYHBIX TUIOB ycTpoicTB. HoMeH-
KJIaTypa U XapaKTEPUCTUKU IPOMBIIUIEHHBIX MOHOKPUCTAIIJIOB.

1.4. ®a30BbIe paBHOBECHS B CUCTEMAX A3-B°. XapakTtepuctuka pusndeckux, 3MeKTpodu-
3UYECKUX, U ONTORICKTPUUECKUX CBOMCTB XMMHUYECKMX coenuHeHui tuna A3BS5. Texuonorus
MOHOKPHUCTAJJIOB COE€IMHEHUN A’B’ u TBEpJbIX pacTBOPOB Ha WX OcHOBe. HomeHknaTypa u xa-
PAKTEPUCTUKH MPOMBIIIEHHBIX MOHOKPHUCTAJLIOB.

1.5. ®a30BbIc paBHOBECHUS B CUCTEMAX AZBC, XapakTepucTuka GU3NIECKUX, AEeKTpou-
3UYECKUX, U ONTOAJIEKTPUUYECKUX CBOMCTB XUMUUYECKUX COCAUHEHHI THUTIA AZBC.

1.6. XapakrepucTuka (pU3NKO-XUMHUYECKUX, (PU3MUECKUX U AMEKTPOPU3NIECKUX CBOWCTB
HEKOTOPBIX MaTepUajoB, IIUPOKO HCIIOJIb3YEMBIX NPU HU3TOTOBJIEHUM MACCUBHBIX 3JIEMEHTOB B
TEXHOJIOTHSIX T€TEPOCTPYKTYP: METAILIbI, OKCU/IbI, HUTPUBL.

1.7. Kunkue xpuctauel. Knaccudukaiuys, OoCHOBHbIE XapaKTEPUCTUKH, METOABI TONY-
YEHMSI.

1.8. TexHonorus HeopraHuveckux romMuHO(opoB. Kiaccudukanus mroMUHODOPOB 1O
pa3ianYHbIM npu3HakaM. OCHOBHBIE KJIACCHI XUMUYECKUX COCIUHEHUH, UCIIONb3yEMbIX ISl CUH-
T€3a HEOPraHWYeCKUX JTIOMUHO(OPOB. TE€XHONIOIMH CHHTE3a HEOPraHMYECKHX JTFOMUHO(OPOB.
B3anMocBsI3p MeXly YCIOBUSMHU CHHTE3a U XapaKTepucTHKaMu JitoMuHO(opoB. Criocobs! dop-
MHUPOBaHUS TOHKOIUIEHOYHBIX JIIOMMHECLEHTHBIX CTPYKTYp MPHU pPa3IUYHbIX CHOcOo0ax UX BO3-
OyXICHUS.

Pa3nea 2. TexHonorust TMHEWHBIX TeTepodasHbIX CTPYKTYP

2.1. TexHomorusi UHTErpaidbHbIX cxeM. Kiaccudukamuu unterpanbubix cxem (MC) mo
pa3IMyYHbIM Npu3HakaMm. TexHonorus noixynpoBoaHukoBbiXx VIC Ha ocHoBe Si. TexHonorus us-
rotoBieHust wiactTu A MC u3 MoHOKpucTauinyeckoi Oynu. OU3NKO-XUMHUYECKHE OCHOBBI U
TEXHMKA JIETUPOBAHMSI KPEMHUEBBIX MUKpocxeM. Pa30Bble paBHOBECUSI M KMHETHKA reTepodas-
HBIX TporieccoB B cucteme Si-O. TexHomorus IudIeKTpUYecKUX MOKPHITHA Ha OCHOBE OKCHJIOB
kpemuus. ®oronutorpadus. Tpasnenune. OcobenHoctu Texnosnornn C Ha ocHoBe GaAs. Oc-
HOBHBIE THUIIbI CTPYKTYP aKTHBHBIX 3JIEMEHTOB, UCHOJIb3yeMbIX Ipu coznanuu MC: muddysnon-
HO-TIJIaHapHasi CTPYKTYpa, SMHUTAKCHAIbHO-TNIAHApHAsl CTPYKTypa, DNUTaKCcHaIbHO-TIJIaHApHas
CTPYKTypa CO CKpPBITBIM CIJIOEM, CTPYKTypa C IUDJIEKTPUYECKON H30JALMEN, W30IUIaHapHas
CTPYKTYypa, noJuruiaHapHas crpykrypa, M/III crpykrypa, OnuTakcuanbHO-TJIAHAPHBIA TPaH3U-
crop ¢ auonoM IIOTTKH, CTPYKTypa ¢ MHKEKUMOHHO-UHTETPAJIBbHON JIOTUKON TexXHONorus ru-
opunsbix MIC. TeXHOIOTHS TOJICTOMIICHOUYHBIX MUKPOCXEM.

2.3. TexHonorusi npuOOPOB BOCIIPOU3BEACHUS M300paxkeHus. [loHsATHE 1IBETa, AUArpam-
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Ma [IBETHOCTH, LIBETOBbIE n3MepeHus, L{BeroBas cucrema MKO. OCHOBHBIE CUCTEMBI MTPEACTAB-
JICHHs LIBETa, aHAJIOTOBOE W IU(POBOE MPEACTABICHHE LBETA. TEXHOJOTUS aKTUBHOTO KHJIKO-
KPUCTAJNINYECKOM AMCIUIes C TPAaH3UCTOPHOI Marpuiei Ha ocHoBe Si. Tomnosjorust akTUBHOTO
KHUJIKOKpHCTAITYecKoro auciuies. Pa3osbie paBHOBecus B cucreme Si-H. OcoGennocTn noy-
YEHUs TOHKUX CJIOEB aMOP(QHOro He(hOTOUYBCTBUTEIBHOTO KpeMHUsA. DopMUpOBaHHE TpaH3U-
CTOpHOI MaTpulbl. MoJenupoBaHue U 0OCOOCHHOCTH TE€XHOJIOTUM TOHKOIUICHOYHBIX HEOPraHU-
yeckux cBeTo(pmiIbTpoB. OcobeHHoCcTH (hoTonmuTorpadus Mpo3pavyHbIX MPOBOISIIUX MOKPHITUN
IN203-Sn0O2. TexHOJOTUSI ANEKTPOHHO-ITYIEBBIX TPYOOK. TeXHONOTHs BaKyyMHOTO (hiayopec-
LEHTHOro aucIuies. TeXHONOrus IUIa3MEHHOM IaHelIu. TEeXHOJIOTHsA 3JIEKTPOCMAayrBarOLIero
JUCILIES.

2.4. Oprannyeckasi JIEKTpOIIOMUHECHEHIMA. OCHOBHBIE KJIACCHI OPTaHUYECKUX JIFOMU-
Hecuupyrommx crpykryp. Ocobennoctu mexanu3moB somuHectennnn OJIC. Teopernueckas
MO/JIeJIb OPraHUYECKUX CBETOM3ITYYAIOIIUX AU0I0B. MeToauka noaoopa MaTepuanoB i co3/a-
Hus rerepodaznoit OJIC. TeXHOJIOTHs OpraHMYECKOTO 3JICKTPOTIOMUHECITUPYIOIIETO JIUCILIES.
TexXHOIOrHs MOJIMMEPHOTO MIEKTPOIIFOMUHECIUPYIOIErO AUCILIES.

2.5. TexHonorusi TMHEHHBIX reTepoda3HBIX CTPYKTYp Ha MpuUMepe MpuOOpOB Mepenadn
HU300paKeHHUS.

TexHosiorus BUAMKOHOB JJIs Mepefadd LBETHOI'O TEJIEBU3HMOHHOrO M300paxeHus. Tex-
HOJIOTHSI MAaTPUYHBIX NPUOOPOB ¢ 3apsnoBoi cBsA3pio (CCD marpuiibl): TOMOJNOTUS, MPUHLUI
JIEICTBUS, OCHOBHBIE XapaKTEPUCTUKH. TexHoyorus GOoTOUyBCTBUTENBHBIX CTPYKTYpP Ha OCHOBE
matpunibl KMOII TpaH3ucTOpOB: TONMOJIOTWsS, NPUHUUI JAEHCTBUS, CPABHUTEIbHBIE XapaKTEPU-
ctuku. IIpocTpaHcTBEeHHO-BpEeMEHHbIE MOJYJIATOPHI cBeTa. HazHaueHue U NMpUHLMIT JEHCTBUS
ocHOBHbIX TunoB IIBMC. TexHonorus marepuasioB Ui M3TOTOBJICHUS AKTUBHOM CTPYKTYpBI
[IBMC. TexHonorusi mpocTpaHCTBEHHO-BPEMEHHOT0 IpeoOpa3oBarens cBeTa (s BUAWMOIO
JIana3oHa) Ha OCHOBE MOJMKPUCTAJUINYECKOTO cylbduaa kaamus. TeXHOIOTUs 3IeKTpOoCTaTu-
YECKOTr0 NMPOEKIIMOHHOTO JIUCILIEs] HA OCHOBE AE(POPMUPYEMBIX MUKPO3EPKATIbHBIX YCTPOHCTB.

Pazgen 3. Texnonorus o0beMHBIX TeTepodasHbIX CTPYKTYpP Ha IpUMepe KepaMUUECKUX
MHUIIEHEN JUIsi MAarHETPOHHOT'O U 3JIEKTPOHHO-JIy4Y€BOT0 PaCbUICHUS

XapaKkTepruCcTUKa KEPAMUUECKUX MMILEHEN JUIsl MArHETPOHHOTO U AJIEKTPOHHO-TY4YEBOTO
pacmbuieHus. Jnarpamma DmmmHTXema st cucteMbl Zn-O-S. TexXHOIorus —MOKpOro JIeTupo-
BaHUs Cyib(Quaa LUHKA HOHAMHU TepOus. TexXHONOrus BBICOKOTEMIIEPATYPHOTO MPECCOBAHUS
IIPU KOHTPOJIUPYEMOM XUMUYECKOM MOTEHIMANIE OJHOTO U3 KOMIIOHEHTOB. TE€XHOJIOTUs aKTUBa-
LIMOHHOT'O OTXKUTra 1o Merony Ban-JloopHa.

4. O0beM yueOHOH TUCHHUIIINHBI.

B 3agernbIX B akazgem.
Bunael yue6HOM paboTh eANHULAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY B 180
AYIUTOpHBIE 3aHATHS: 2 80
Jlextuu (Jlek) 1 32
[Tpaktryeckue 3anstus (I13) 0,5 16
JlaGoparopusie pabotsl (JIP) 0,5 16
CamocrosiTesnnas pa6ora (CP): 2 100
Bua koHTpoOJIs: IK3aMeH 1 36
B 3auetrHbix | B acTponoMm.
Bunasl yueOHoM paboTh eIMHUIIAX qacax
O0uas TPy/10eMKOCTh THCHHMILUIMHBI 10 Y4e0OHOMY IIAHY 5 135
AyIUTOpHBbIE 3aHATHUS: 2 67,5
Jlexumu (Jlek) 1 24
[Ipaktuueckue 3ausarus (I113) 0,5 12
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JlabopaTtopHbie padoTsr (JIP) 0,5 12
CamocrosiTesibHas pa6ora (CP): 2 60
Buja xkoHTpoJisi: 3k3amMeH 1 27

AHHOTanuA padoyeil NpOrpaMmbl IHCUUIIMHBI
«XuMHYecKasi TEXHOJIOTUs I0BeJMPHbIX MaTepuaios» (b1.B./1B.3.3)

1. Heab AUCHUILIMHBI — O3HAKOMJICHHE CTYICHTOB C Pa3JIMYHBIMU TEXHOJOTHSIMU B 00-
JacT paboThl C MPUPOIHBIMU UCKYCCTBEHHBIMU FOBEIMPHBIMU KAMHSIMH - MEXaHUYECKOW o0pa-
00TKOH, MOAU(UIIMPOBAHHEM CBOMCTB (00JIarOpakUBaHUEM), POCTOM HCKYCCTBEHHBIX KPUCTAII-
JIOB U TEXHOJIOT'MEN IOBEIMPHOIO ITPOU3BOJICTBA.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4aI0IIUIiCSH J0JKEH

Obaaoams crnenyromumu npodeccuonansabivu (I1K) komMneTeHnusIMu:

— COOTBETCTBUU C PETIAMEHTOM M UCHOJb30BaTh TEXHUUYECKHE CPEICTBA ISl U3MEpPEHUs
OCHOBHBIX IIapaMETPOB TEXHOJIOIMUECKOI'0 MpOoIecca, CBOMCTB ChIpbi U HPOAYKLIHU
(IIK-1);

— CIIOCOOHOCTHIO MTPUHUMATHh KOHKPETHBIC TEXHUYCCKUE PEIICHUS MPH Pa3padOTKe TEXHO-
JIOTUYECKUX IPOLECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTUU C YYETOM
AKOJIOTMYECKUX TocieaAcTBHi ux npumeHenus (ITK-4);

— CHOCOOHOCTBIO MCHOJB30BAThH MPaBHJIa TEXHUKU OE30MACHOCTH, NMPOU3BOACTBEHHON ca-
HUTApUH, TOKapHOU O€30MaCHOCTH M HOPMBI OXpPaHbl TPYyJa, U3MEPSATh U OLICHUBATH
rapaMeTpsl MPOU3BOACTBEHHOIO MHUKPOKIMUMAaTa, YPOBHSI 3allbUIEHHOCTH M 3ara3oBaH-
HOCTH, IlIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);

— CIIOCOOHOCTHIO MPOBOJUTH AHANM3 CHIPhS, MATePUAJIOB M TOTOBOH MPOIYKIIHH, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaroB aHamu3a (ITK-10);

— CIMOCOOHOCTHIO BBISBIIATh M YCTPAHSATH OTKJIOHEHHUS OT PEKUMOB PaOOTHI TEXHOJOTHUYE-
CKOT0 000pYy/I0BaHHUS U MapaMeTPOB TeXHOIOrn4yeckoro mpomecca (IK-11);

3namo:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUI 00pabOTKU IOBEIMPHBIX KaMHEN U MaTepHalioB U
X (PU3UKO-XUMUYECKHE ACHEKTHI.

- Metoapl MoaudUIIMPOBAaHUS TPUPOTHBIX U UCKYCCTBEHHBIX IOBEIUPHBIX KaMHEH U Ma-
TEpPHUAJIOB.

- OCOOEHHOCTH TEXHOJIOTUU TPOM3BOJICTBA MCKYCCTBEHHBIX IOBEIIMPHBIX KaMHEH M HX
UMUTAIUHN.

- TeXHOJOruI0 COBPEMEHHOTO FOBEIUPHOTO MTPOU3BOJICTBA

Ymems:

- OGpabaTpIBaTh IOBEIMPHBIE KAMHHU MO PA3JIMYHBIM TEXHOJIOTHYECKUM CXEMaM W KOH-
TPOJIMPOBATH KAUYECTBO MOJIy4aeMOU MPOAYKIIHH.

- Moaudumnupopars(o01aropaxuBaTh) CBOMCTBA (IIBET, KAYECTBO U JpP. CBOMCTBA) MPH-
POJIHBIX U UCKYCCTBEHHBIX IOBEJIUPHBIX KAMHEW U MaTepUajIoB C UCIOJIb30BAaHUEM COBPEMEHHBIX
METO/IOB, a TAK)KE€ MPeJIaraTh HOBBIE MIEPCIIEKTUBHBIE METO]IbI BO3ICHCTBUIA C .

- BBINONHATH MPOCTHIE ONEPALMH 110 FOBEIUPHOMY IPOU3BOJICTBY.

Bnaoemy:

- HaBbikom Mexanmdeckold oOpaOOTKM FOBEIMPHBIX KaMHEH ( KaOOUIOHWPOBaHHE U
OTpaHKa).

3. Kparkoe comepxxanue 11 CUUIITTHHBI

Paznen 1. Texnonorus oOpaboTku

1. Benenue. OnpezneneHue NpUpOIHBIXAPArOLEHHBIX KpUcTauioB. COBpeMEHHas TeX-
HUYecKas Kiaccuukaius u mp.

2. Uctopus nmpuMeHEeHHs U pa3BUTUsI KaMHeoOpaboTku. Llenn u 3agaun kamHeoOpaboT-
k1. OCHOBHbIE TIOHATHS.
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3. CopTUpOBKa CBIPbS, MPUTOTOBICHUE K PACIUIOBKE M pa3MeTka. PacnmioBouyHble U
NOJIPE3HBIE CTAHKU U IMIbL. [IpyHIMI NEHCTBUS U OCHOBHbBIE TEXHUYECKUE XapAKTEPUCTHKU.

4. lnudoBaybHble CTAaHKW - MPUHLHUI JCUCTBUS M OCHOBHBIE TEXHMYECKHE JIaHHBIE.
['py6ast o0aupka, numpoBanue u nojaupoBanue. PU3NUECKHUI CMBICI MPOLIECCOB, MaTEPUANIbI U
OCHAaCTKa.

5. Tlpomecc w3roToBiieHUss KaboOmOHOB. Pa3MeTrka, pacmiioBka, Hakielka, O0JHMpKa,
nundoBanue u noauposanue. @opmel kabomoHoB. OCOOEHHOCTH U3TOTOBICHUS KaOOIIOHOB U3
pa3HbIX MaTEpUasOB.

6. Tumbl orpaHodHbIX Tpucnocodsiennii. [Iponecc orpanenus. Pa3Merka, pactiuioBka u
3aganue ¢opmel. Hakieiika u nepekieiika. OrpaHeHne U MoJMpOBaHNE KOPOHKU M MAaBUIIbOHA.
IIpoMbIBKa U yImakOBKa OrpaHEHHBIX KaMHe. Popma orpaHeHHbIX kKamHel. PacyeT u ontumusa-
Ul ONTHKH U TEOMETPHUM OrpaHeHHbIX KaMHel. IloHsTHe o ¢aHTa3uiHBIX (OpMax OTrpaHKH.
TexHonorust U3roToBieHus kp-17 u kp-57.

7. TonroBka. M3rotosnenue mapos. CBepienue. Mo3auka. Pe3p0a 1o kamHio, pakoBHHE,
KocTH. TexHonorus, Marepuainsl 1 o0opynoBanue. HoBble nepcrneKTUBHBIE METOIbI 00PaOOTKH.

8. KonTponps kauectBa 0OpabOTKH, OCHOBHBIE METOBI U ocoOeHHOCTH. OOOpyAOBaHHE
JUIS1 KOHTPOJISL KauecTBa.

Pa3nen 2. Texnonorus odnaropaxuBaHusl.

1. BBenenue. OnpeneneHrue KayeCTBEHHBIX XapaKTEPUCTUK IMPUPOJHBIX KPUCTALIOB.
[ToHsAATHE O COPTHOCTH W KPUTEPHH BBIIEICHUSI COPTOB MarepuaioB. Knaccupukanus MeTo 0B
MO (UIIMPOBAHMS KAUECTBEHHBIX XapaKTEPUCTUK FOBEIMPHBIX MOHOKPHUCTAILIIOB.

2. Ousnueckue, XUMHUYECKHE M (U3UKO-XMUMHUYECKHE METOIbl MOIUMHUIIMPOBAHHUS
CBOICTB MPHUPOJAHBIX MOHOKPUCTAIIIIOB. Y CIIOBUS MIPOBEJICHUS MPOIIECCOB, ONpeaesomue Gpak-
TOPbI METO/IOB U UX almaparypa.

3. Ob6naropaxuBaHue MPUPOAHBIX MOHOKPHCTAIIOB. MOIU(pHUIMPOBaHUE parol€HHbIX
KaMHel (anmas, candup, u3ympya u ap.). MoaudunrpoBanue oBeIUpHbIX KamMHel 2, 3 u 4 xa-
TEropuu. DKOHOMHYECKas 11eJ1eCO00pPa3HOCTh MOAUDUIIMPOBaHUS, BHIOOp METOA0B olnaropa-
YKUBaHUS Ha Pa3IMYHbIX IPUMEPaX.

Pasnen 3. TexHomorus AparoleHHbIX MOHOKPHCTAIUIOB

1. Bsemenme. llenm u 3amaum pocTa Jparol€HHBIX MOHOKPHUCTAIIOB. DPU3HMKO-
XUMHYECKHE OCHOBBI IIPOLIECCOB CHHTE3a LIIMXTHI U POCTAa MOHOKPHUCTALIOB. MoaenupoBaHue
MPUPOJHBIX MPOIIECCOB KPUCTAIII000pa30BaHus. DKCIEpUMEHTalbHAsl M TEXHUYECKass MUHEpa-
JIOTHSl.

2. PacninaBHBIE METOJIbI POCTA IOBEJIMPHBIX MOHOKPHCTAUIOB. Y CIIOBHUS, OCOOEHHOCTH,
(GU3XUMHUS IPOLIECCOB, aNnaparypa U OCHACTKa.

3. PactBOp-paciuiaBHble METOJbI POCTA. Y CIOBHS, 0COOEHHOCTH, (PU3XUMMS MPOLECCOB,
anmnaparypa 1 ocHacTka. OCOOEHHOCTH MaccolepeHoca B pacIuiaBax.

4. T'uaporepManbHble METOMBI pOCTa. YCIIOBUS, OCOOCHHOCTH, (PU3XUMHUS MPOIIECCOB U
o0opyoBaHue Uil TUAPOTEPMAIBLHOTO Mpoliecca. AKTUBATOPBI pacTBOpa U UX POJIb B MPOLIECCE
pocra. XMMHUYECKHE METO/bI CHHTE3a IOBEJIMPHBIX MaTEPUaAsIoB (Ha MPUMEpPE Ollana, MajJaxura u
OUPIO3bI)

Pa3nen 4. TexHosmorus 10BEIUPHOTO MPOU3BOACTBA

1. BBeneHue B TEXHOJIOTHIO FOBEIMPHOTO Mpou3BojcTBa. Llenu u 3agauu, npeamer usy-
yeHus. VicTopudeckue aclieKThl FOBEIMPHOTO POU3BOJICTBA.

2. Merammueckue Matepuaibl. UUCThIe METaIUTBI, CIIJIaBBI 01arOpOIHBIX M HEOIaropo/i-
HBIX MeTaioB. O0Imuit 0630p CBOMCTB METAJUIOB U CIUIABOB, UX BHYTpeHHee cTpoeHue. PacTBo-
PUMOCTh METaJJIOB. JlmarpaMMbl COCTOSIHUS CIUTaBOB. JIByx(a3Hble U TpPOWHBIE CHCTEMBI. XH-
MUYECKHE BEILIECTBA IPUMEHSAEMBIE B FOBEJIMPHOM IIPOU3BOJICTBE.

3. OCHOBHBIE 3Tanbl U CTAJAWM MOJATOTOBUTEILHBIX paboT. Beckl m ompeneneHue Beca.
[TpoOupHbIil aHaMU3 OJaropoJHBIX METAIIOB U cIu1aBoB. OTaeneHue Metaios. [Ipouecc mias-
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KU M IUTaBUIbHOE obopynoBaHue. dmrockl. TexHomoruu auths. [Ipouecc 3arBepiaeBaHus pac-
IJ1aBa.

4. Ilpokatka u BosoueHue. CymHocTe mporecca aedopmanun meramwios. CrapeHue
cruaBoB. Pexpucramnuszanus. Okucienue mnpu HarpeBe. KOHTposib MOATOTOBUTENBHBIX padoT,
U3MEpPUTENIbHBIE MHCTPYMEHThI U NMpHOOphl. TeXHONOrus KOBKU FOBETUPHBIX M3jenuil. ['nbka.
Jedopmarus 1 U3MEHEHHE CTPYKTYpPBhl METAJUIOB Mpu rHOKU. [IpoBOIOYHOTHOOYHBIE U JTUCTO-
ruOouHsle paboTsl. Pazpesanue u pacnunuBanue. OnunuBanue. TexXHOIOTUs cBepiaeHus U dpe-
3epoBaHus. [ paBupoBaHue. BBIKOJIOTKA U YeKaHKa. TE€XHOJOTHS XOJIOJHOM JINCTOBOM IITAMIIOB-
KM TpaBUIBHBIE PaCTBOPBI U TEXHOJIOTHS ITPOLIECCaA TPABIICHUS.

5. INaiika. OCHOBHBIE MOHATHUS, MPUMIOU U (PIrockl. TeXHONIOruM NmaKu MATKUM U TBEp-
JbIM npunoeM. CyIIHOCTb I'paHyJIALUU U €€ MeTo/bl. TeXHOI0rus BbINOJIHEHHUs ITU(TOBBIX U
3aKJIENOYHBIX coeanHeHuil. Pe3pboBbie coequuenus. Lnudosanue n nonmuposanue. CymHoOCTh
IPOILIECCOB, OCHOBHBIE MOHATHS, 000pylOBaHME M MHCTPYMEHTHL. KpareBaHue W MaTHpPOBKA.
Metoapl TOBEPXHOCTHOM 00paOOTKM CILJIaBOB — OKpacka, OYMCTKA, OKCHAUPOBaHUE U Jp.. Uep-
HEHHUE.

6. I'anbBaHoTexHMKa. ['ampBaHMYECKUE MPOLIECCHl M TEXHOJOIHS TaJIbBAHWUYECKUX IIO-
KpbiTuil. PonupoBanue, 30510uenue, cepedpenune. OManuposanue. Bujpl smaneit 1 TexHonornye-
CKuH mpouecc sMmanupoBanusa. Mukpycranus.lloaroroBka n3genuil Kk 3aKkpenke kamHen. Buasbl
OIpaB U TEXHOJOIHs MX M3rorosiaeHus. Kactosbie u naprossie onpasbl. KopHEpoBbIE OIpaBblI.
TexHONOTHsI 3aKPETKH FOBETUPHBIX KaMHel. OOpaboTka u3enuii mocie 3akpenku. [loaBmKHbIe
CoeZMHEHUs. 3BeHbEBbIE M LIapHUpHbIe coeauHeHus. LltudToBble coenuHeHus. 3aMKu A7

FOBEJIMPHBIX U3JICTUN.
4. O0bem y4eOHOH TUCHHUILINHBI.

B 3aueTHbBIX B akanem.
Bupl yaeOHOM paboThI eIIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5 180
AyIHMTOpHBIC 3AHATHS: 2 80
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
Jlaboparopusie paboTs (JIP) 0,5 16
CamocrosiTesibaas pa6ora (CP): 2 100
Bupa koHTpOJISI: IK3aMeH 1 36

B 3aueTHBIX

B actponom.

Bunael yue6HOM paboThI eANHULAX yacax
O0mas TPy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY B 135
AyIUTOPHBIE 3aAHSITHSI: 2 67,5
Jlextuu (Jlek) 1 24
[Tpaktuueckue 3ansatus (I113) 0,5 12
JlabopaTtopusie padoTsr (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Buja koHTpoOJIsSi: JK3aMeH 1 27

AHHOTanuA padoyeil NpPOrpaMmbl AMCUUIIMHBI
«OcHoBbI MeHe:kMeHTa 1 mapkeTunra» (b1.B.JI1B.4.1)
1. Heab JMCHMILUIMHBI — TTOJYYCHUE CUCTEMBI 3HAHUN O 3aKOHOMEPHOCTAX (YHKIIMOHUPOBA-
HUS TIPENNPUATHIl B CUCTEME HAIMOHAIBHOM SKOHOMHKH, MPEICTaBICHUNA B 00JacTH
MEHEI)KMEHTA U MapKETHHTA, BKJIKOYas METOI0JIOTHUYECKUE OCHOBBI M 3aKOHOMEPHOCTH,
(YHKIIUHU, METO/BI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTraHU3AIUI0 MPOIECCOB, TEXHUKY
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U TEXHOJIOTHIO MEHEIKMEHTAa U MapKETHHTa B YCIOBUSAX PHIHOYHON SKOHOMMKH; 3aJ10-
’KEHHE OCHOB MPO(ECCHOHATFHON JEATEIbHOCTH OaKaIaBpOB.
2. TpeOoBaHusl K pe3yJibTaTaM O0CBOEHHS THCHUIITTHHbBI

Nzydenne kypca «OCHOBBI MapKETHHTa U MEHEDKMEHTa» MPH TMOJATOTOBKE OaKalIaBpOB
HAIPAaBJIEHO HAa MPUOOpPETEHHNE CIASAYIONINX KOMIETCHIIHIA:

Oobwenpogpeccuonanvuvix:

- MOHUMATh CYIIHOCTh U 3HAYEHUE MH(POpPMAIMH B PA3BUTHU COBPEMEHHOTO HH-
dbopMarmoHHOro 00IIECTBa, CO3HABATH OMACHOCTh M YIPO3bl, BO3HUKAIOLIUI B ATOM IpoLiecce,
co0roaaTh OCHOBHBIC TpeOOBaHUsI MHPOPMAIIMOHHOW 0€30MIaCHOCTH, B TOM YHCIIC 3aIIUTHI TOC-
ynapcrBenHoi Taiinbl (OITK-4).

Ilpogpeccuonanvnoix:

- UCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTHI IO KauecTBY, CTaHAAPTU3aLUU U Cep-
TU(UKAIMKA TPOIYKTOB U WX H3AENUH, dJIEMEHTHl YKOHOMUYECKOTO aHajin3a B MPAKTHUYECKON
nesirenbaoctH (ITK-3);

— AHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, 10A0UpaTh 000pyaoBaHue, TOTO-
BUTb 3asBKU Ha IpHOOpeTeHue U peMoHT obopynoBanus (ITK-9);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO0 WH(OPMAIIHUIO, OTCYCCTBEHHBIN U 3a-
pyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

B pesynbpraTte ocBOoeHUs AMCUMILTUHBI «OCHOBBI MAapKETHHIa M MEHEIKMEHTa» 00ydaro-
IIMECs TOJIKHBIL:

3namop:

- TIPUHIUIBI COCTABJICHUS TEXHHYECKON JOKyMeHTanuu (rpadgukoB padoT, WHCTPYKIUU,
IUIAHOB, CMET, 3asIBOK Ha MaTepUajbl U 000pyI0BaHUE) U JP.;

- TEOPEeTHUYECKHE OCHOBHI M METOBI BBIPAOOTKH IENIEH U CTpaTeruu OM3Heca;

- TPUHIMIBI TOATOTOBKU JTOKYMEHTAIIMU JJIsl CO3/IaHUSI CHCTEMbl MEHE/DKMEHTa KauyecTBa
TIPEITPUSITHS,

- METOJIbl U TeXHOJOTHH MPUHATHS U pealli3allii YIPaBICHUECKUX PEIICHHM.

Ymemos:

- COCTaBIIAITh 3aBKU Ha 00OPYJIOBaHHE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;

- TNPUHUMATH YIPaBIECHUYECKHE PEIICHUS U OPTaHU30BBIBATH UX BHITIOTHEHHE,

- cobupath, 00pabaThIBaTh U MUCIIOIH30BAThH YIIPABICHUECKYIO HHPOPMAIIHUIO;

- paboTaTh c ympaBIeHYECKON JOKYMEHTAIIMEH, MOIb30BaThCs 3aKOHAM, HOPMaMH | Tpa-
BUJIAMH aIMUHUCTPATUBHOU JIEATEIIBHOCTH;

- pacmpenensiTh 00I3aHHOCTH U OTBETCTBEHHOCTH;

- WCIIOJNB30BaTh METOJIBI MOTHBAITUH ITEPCOHATIA,

- KOHTPOJHPOBATh M PETYIUPOBATH UCIIOJHEHUE TUIaHOB.

Bnaoemo:

- HaBbIKaMU MPUMEHEHUsS ONTUMABHBIX MOJIXOA0B I JUATHOCTHKYU M aHATN3a PhIHKA;

- METO/JaMH PyKOBOJICTBA IIEPCOHAIIOM;

- uHCTpyMeHTam# () (PEKTUBHOTO YIpaBIEHUS MPEIIPUITAEM.

3. Kpartkoe conepikanue TuCHMIIHHBI

Mopayasb 1. OcHOBBI ypaBJIeHUS NIPeNPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u codepycanue oucuyuniunvl «OCHoBbl MeHeDIHc-
Menma u mapkemuneay. Teopus yrmpaBlIeHHS: yIpaBICHHE KaK MOTPEOHOCTh M Kak (axTop
ycriexa JeATebHOCTH, CYITHOCTh U COJIePIKaHUe YIPaBICHUS, MECTO TEOPHH YIPABICHHS B CH-
CTEeME COBPEMEHHBIX 3HaHWH, CHenu(UKa YIpaBICHYECKOW ACSITEILHOCTH, COBPEMEHHBIE MPO-
OsieMbl ympaBieHus. ['eHe3nc Teopun ympaBieHUs: yIpaBiIeHUECKUE PEBOJIIOIIMU, BOSHUKHOBE-
HUE HAyYHOW TEOPHH YMPABICHUS, UCTOKH U TEHACHIIUU Pa3BUTHS POCCHUICKOTO YIPaBJICHHS.
3aKOHOMEPHOCTH U MPUHIUIBI YIIPaBICHUS: CyOBEKTUBHbBIE U OOBEKTUBHBIE (DaKTOPHI B yIpaB-
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JICHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouyenxa >¢pghexmueno-
cmu ynpaenenua. CucreMa YOpaBlICHUS: TOHSATUE CUCTEMbl YIPABIEHUS, pacrpeiesieHue
(GYHKIIMH, TOTHOMOYHA ¥ OTBETCTBEHHOCTH, MIPUHITUIIBI TIOCTPOSHUS CUCTEM yrpaBieHus. [leH-
Tpalu3alus W JCLEHTpalu3alus yIpaBieHUs, JEJIerHpOBaHUE IMOJIHOMOUYMN B TpoIleccax
yrpapneHus. OpraHu3anyuoHHasl CTPYKTypa U ee Buabl. OCHOBHBIC TOHATUS 3(PPEKTUBHOCTH
ynpasnenus. [Tokazarenu 3¢p(heKTUBHOCTH YIpaBIICHUSI.

MoayJib 2. OCHOBBI MEHETKMEHTA

2.1 Ilenu 6 cucmeme ynpagnenus. Pazpabomka cmpamezuil u nianoe op2anu3ayuu.
[lenu u nenenonaradue B yIpaBiIeHUM: POJIb €U B OpraHU3alMKi U OCYLIECTBIEHNUH ITPOLIECCOB
yhpaBieHus, Ki1accudukaius 1enel, IoCTpOeHUE JepeBa Iesiel; coueTaHne pasHooOpasus lie-
neit u QyHKIUNA MEHEKMEHTA; CHCTeMa YIPABJICHHS 1O IEJISIM; CTPATETHs M TAKTUKA yIIpaBJie-
Hus. CyIIHOCTh, IPUHLUIIBI U METO/bI IaHupoBanus. [Ipouecc BeipaboTku ctparerun. Gopmbl
TEKYIIEro MJIaHUPOBAHUS.

2.2 Texnonocusa paspabomku u RpUHAmMUA YHpasieHYyecKux peuwienuil. Pa3paborka
YIPABJICHUYECKUX PEIICHUMN: MOHATHE U KJIAaCCHU(UKAIMS YIPABICHYECKUX PEIICHUI, OCHOBOIO-
Jararolue 3JIeMEeHThI IeATeIbHOCTH, YCIOBUS U KPUTEPUH MPUHATHS PEIICHUN, MPOIecC U MO-
JIeTM TIPUHSTHS YIIPABIEHYECKUX PEIICHUM, pean3alys YIpaBIeHUECKUX PEIICHUH.

2.3 Bnacmv 6 cucmeme ynpagienus. auoepcmeo u cmujip ynpaeienus. OTHOLICHUA
BJIACTH B CUCTEME YIPaBJICHUS: MIOHITHE U TUIIOJOTHS BJIACTU; BJIACTh U aBTOPUTET MEHEKEPA;
NpU3HaKU, PAKTOPHI U MPOSIBICHUS HEYNPABISIEMOCTH; UCTOYHUKHU BJIACTH B YIPaBICHUU Opra-
HU3aLKeN; MapTHEPCTBO B IPOLECCaX MEHEKMEHTA. JInaepcTBO U CTUIIb YIPaBJIEHUS: MpOLieC-
cbl (hOPMUPOBAHMSI U OCHOBHBIE COCTAaBJISIOUINE JTUAEPCTBA, (popmanibHble W HepOpMalbHbBIE
(bakTOphl TUAEPCTBA, MPOSIBICHUE JIUJIEPCTBA B CTHJIC YIIPABJICHUS, TCHACHIINS PAa3BUTHUS CTUIIS
YIpaBJICHUS.

2.4 MomueayuonHnle 0CHO8bl ynpagienus u KoHgauxmol. MoTuBaus IesSTEIbHOCTH
B YIIPaBJICHUHU: MOTHUBBI ICSITEIIbHOCTH YEJIOBEKA U UX POJb B YIPABIECHUH, OCHOBHBIE OHITHUS U
JIOTHKA TpoIecca MOTUBAINH, (DAaKTOPbI (POPMUPOBAHUSI MOTUBOB TPY/Ia; UCIOJIB30BAHUE MOTH-
BallMM B TNPAKTHKE MEHEXMEHTa; (pakTopsl 3((HEKTUBHOCTH MOTHBAIIUU; COBPEMEHHBIE KOH-
HEeNIUA MOTHBAIMU. ['pymoBas JuHAMUKa U KOH(MIUKTHI: POJb TPYIILI B MMOBEICHUN U Jes-
TEIHHOCTHU YeNOBeKa, (JOPMUPOBAHUE TPYII, B3aUMOJCHCTBHS B TPYIINEe U B OPraHU3AINH; BO3-
HUKHOBEHHE, MPOSBIICHUE M PA3HOBHIHOCTH KOH(JIUKTOB, BIUSHUE KOH(MIUKTOB Ha yIpaBlie-
HUE.

Monayab 3. OCHOBBI MAPKETHHTA.

3.1 Mapkemunz Kak cucmema ynpaeienus, pecyiupoeanusn u uzyyenus poinka. 11ons-
THE MapKETUHTa, TPOUCXOKICHUE U CYIIIHOCTh MapKeTUHTa, eI MapkeTuHra. OCHOBHbIE MPU-
3HAaKW MApKETHHTOBOTO CTWIsA yrpasieHus. Konmenmuu mapkerunra. OCHOBHBIE BHUJIBI MapKe-
TUHra. MapKkeTUHroBas cpefa.

3.2 Komnnexc mapxemunza. Ocnosnvie mapkemunzoevie uncmpymenmul. Coaepxa-
HUE W TIPOLIeCC YIpaBieHus MapkeTHHroM. OCHOBHbIE (DYHKIIMK MapKeTHHTra. ToBapHas, IeHO-
Bas, COBITOBAs © KOMMYHHUKAIIMOHHASI TOJIUTUKHU (pupMbl. ToBapHbIe cTpaTeruu. PaspadoTka Ho-
BBIX TOBAPOB.

4. O0beM y4eOHOH JUCIHILINHBI

Bun yuebHoit paboTbl B 3auernHbix | B akagem.
eIMHULAX yacax
O01mas TPy10eMKOCTh THCHMILJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexiumn 0,5 18
[TpakTrueckue 3aHATHS 0,5 18
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CamocrosiTejibHas padora: 2 72

CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 2 72

BI/I,I[ HNTOIOBOI'O KOHTPOJIA: 3a4€T - -

Bun yueGHO# paboThI B 3a4eTHBIX B actpon.
eIMHHIIAX yacax
O01mas Tpy10eMKOCTb TN CIUNITHHBI 3 81
AY/JAUTOPHBIE 3aHATHSL: 1 27
Jlexuuu 0,5 13,5
[TpakTrueckue 3aHATUS 0,5 13,5
CamocrosiTeibHas padora: 2 o4
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 2 54

Bupg utorosoro KOHTPOJIA: 3a4€T - -

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHus U ynpasJjenue kadectsom» (b1.B./[B.4.2)

1 Heab AUCHMILIMHBI — MTOJTYYEHUE CUCTEMbI 3HAHUN O TEXHUYECKOM PEryIUPOBAHUH U
yIpaBJICHUN KaueCTBOM Ha MPEANPUATUSAX B CUCTEME HAI[MOHAJIbHOW IKOHOMUKH, BKJIHOYAsl Me-
TOJIOJIOTMYECKHE OCHOBBI U 3aKOHOMEPHOCTH B YCJIOBUSAX PHIHOYHON SKOHOMHUKH, a TAKKE BHE]I-
peHue pe3yabTaTOB HAyYHO-TEXHUUECKHUX U MPOEKTHO-KOHCTPYKTOPCKUX pa3paboOTOK B peajb-
HBIH CEKTOP SKOHOMUKH.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUIMHBI 00y4YalOLUiics 0 MporpamMmme

0akajlaBpHaTAa J10JIKEH:

Obnadams CIETYIOUTUMA KOMITETCHIIHSMU:

- [NOHUMAaTh CYIIHOCTh M 3Ha4eHHWE MH(OPMAIMM B Pa3BUTHHU COBPEMEHHOIO WH-
(GopMalOHHOTO OOIIECTBA, CO3HABATH OMACHOCTh M YIPO3bl, BOSHUKAIOUIUI B 3TOM IpOIECCE,
co0JIr0/1aTh OCHOBHBIE TpeOoBaHUsI HHGOPMAIIMOHHON 0€30MMacHOCTH, B TOM YHCJIE 3alUThI TOC-
yaapctBeHHo# TaiiHbl (OI1K-4).

- UCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTBI IO KauecTBY, CTaHJAapTH3alUU U cep-
TU(UKAIMKU NIPOIYKTOB U UX M3AENIHN, 3JIEMEHThl SKOHOMHUYECKOTO aHalu3a B MPaKTUYECKOU
nesrenaproctH (ITK-3);

- AHAIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIMIO, [10A0MpaTh 000pyL0BaHue, TOTO-
BUThH 3asIBKM Ha IpuoOpeTeHue u peMoHT obopynosanus (I1K-9);

- TOTOBHOCTh M3Yy4aTh HAyYHO-TEXHHUYECKYIO MH(OpMAIMIO, OTEUECTBEHHBIN U 3a-
pYOeXKHBIN OmbIT IO TemaTuke ucciaenoBanus (I1K-20).

3namo:

- TPUHIUOBI COCTABJICHUS TEXHHYECKON JOKyMeHTanuu (rpadukoB pabOT, MHCTPYKIIH,
MJIAaHOB, CMET, 3asBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;
- TEOPEeTUYECKHE OCHOBBI M METOJbl pa3pabOTKH CTPATETHUECKUX IeNed NesSTeTbHOCTH
TIPEITPHUSITHS,
- TPUHIUIBI TOATOTOBKH JIOKYMEHTALMU JUIS CO3JJaHHUsS CHUCTEMbl TEXHHYECKOTO PEryiu-
pOBaHUS M MEHEDKMEHTA KauecTBa MPEIPUsTHS;
- METOJIbl U TeXHOJOTHH MPUHATHS U PEaIU3alNK YIIPABICHUSCKUX PEIICHUI.
Ymems:
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTALHUIO;
- TPUHUMATH yIPaBIEHUYECKUE PEIICHUS U OPraHN30BBIBATH X BBHITOJIHECHNUE;
- cobupath, 00padaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh Cc ynpaBiIeHUYECKON JOKYMEHTAIlMeH, MOJb30BaThCs 3aKOHAM, HOPMaMH U Tpa-
BUJIAMH aIMUHUCTPATUBHOU JIEATEIHHOCTH;
- pacnpenensith 00A3aHHOCTH U OTBETCTBEHHOCTB;
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- HCIIOJIb30BaTh METO/IbI MOTHBAIIMH [1€PCOHANA;
- KOHTPOJMPOBATH U PEryJIUPOBATH UCIIOJHEHHUE IIJIAHOB.
Braoemy:
- CHOCOOHOCTBIO B COCTaBE KOJUICKTHBA MCIIOJIHUTENCH y4acTBOBaTh B MPOEKTHHIX pabdo-
Tax;
- HaBbIKAMHU MPUMEHEHMsI ONTUMAJIbHBIX MOJXOJOB ISl IMATHOCTUKH M aHaJIM3a PbIHKA
IPOJYKLIH;
- BJIQJIETh METOJIAaMU U UHCTPYMEHTAMU TEXHUYECKOT'O PETYJIUPOBAHUS U YIIPABJICHUS Ka-
YECTBOM Ha MPEIIPUITHH.
3 KpaTkoe coaep:kanue Q1 CHUNITAHBI
Moayab 1. OCHOBBI TEXHUYECKOI0 PeryJIMPOBaHMSl W YIPABJEHUS KA4eCTBOM Ha
npeanpusaTHH
Beenenue. [Ipeamer, meTon u copepkaHue AUCHUILTUHBL. Teopusi TEXHHYECKOTO peryiu-
pOBaHMS W YIPABICHUS: YIPABICHHE KaK MOTPEOHOCTh M Kak (DaKTOp ycrexa JesTebHOCTH,
CYILITHOCTh U COJACpKAHHE YIMPABICHUS, MECTO TEOPHU TEXHHUYECKOTO PETryIMpPOBAHUS U YIPaB-
JICHUSI KQ4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHWU, crienn(HKa yIpaBICHUYCCKON IeATeIbHO-
CTH, COBPEMEHHBIE MTPOOJIEMBI yIIpaBICHUs] Ka4eCTBOM. 3aKOHOMEPHOCTH M IIPUHIIUIIBI YIIPaBIIe-
HUS KQUEeCTBOM: CyOBCKTUBHBIC 1 OOBEKTUBHBIC (akTOphl. CUCTEMA TEXHUIECKOTO PEryIHPOBa-
HUSL U yIpaBJICHUsS KaduecTBOM Ha mpeanpustuu. OueHka 3()(EeKTHBHOCTH YIpaBICHUS Kade-
ctBoM. Cucrema yImpaBieHHs KayeCTBOM: TIIOHATHE CHUCTEMBI YIPABJICHUS, paclpeneieHue
(byHKIIMH, TOTHOMOYHI U OTBETCTBEHHOCTH, TPUHIIMIIBI TIOCTPOCHUS CUCTEM YIIPaBJICHUS Kaye-
ctBoM. lleHTpanu3anus u AeleHTpaTIu3alusl yIpaBiIeHHs, AeJIETHPOBaHNE MOJTHOMOYUNA. OCHOB-
HBIE TOHATUS B TEXHUYECKOM PETyJIMPOBAaHUU U yIpaBlieHWu kadecTBoM. Ilokazatenu >ddek-
TUBHOCTH YIIPABJICHHUS.
Moayab 2. OcHOBbI TEXHHYECKOI0 PeryJMpOBAaHUS M CHCTEMAa MeHeI:KMeHTa Kaye-
cTBa
Llenu B cucteme yrnpapiieHUs KauecTBOM. Llenn TexHudeckoro peryiaupoBanusi. Ponb nenu
B OpPraHU3alluy M OCYIIECTBICHUH MPOLECCOB yIpaBiIeHUs, KIacCuPUKaAIUs Lelel, TocTpoeHue
JiepeBa 1ieseil; coueTanrue pa3HooOpasus ueneil 1 QyHKIHuii MeHe)KMEHTa; CUCTeMa YIpaBIeHUs
1O IEJISIM; CTPATerusl U TaKTUKA yrpaBlieHus KauyecTBOM. CylIHOCTh, MPUHIIUAIIBI U METO/IBI TUTa-
HupoBanus. [Ipouecc BeIpab0oTKH cTpaterun. @OpMbI TEKYIIETO TUIAHUPOBAHUS yIIPABICHUS Ka-
4ecTBOM. BHeapeHne pe3ynbTaToB HAyYHO- TEXHUUECKUX U MPOEKTHO-KOHCTPYKTOPCKHUX pa3pa-
OOTOK B peanbHBI CEKTOP SKOHOMHKHU. TexHoorus pazpaboTKu M MPUHSATHUS YIPABICHUECKUX
pemenuii. PazpaboTka ynpaBieHYeCKUX PEIICHUN: MOHIATHE U KJIacCU(PUKAIIUS YIPaBIEHYECKUX
pELIeHUI, OCHOBOIIOIAraloIINe 3JIEMEHTHI JeATEIbHOCTH, YCIOBUS U KPUTEPUH TIPUHSITHS pellie-
HUM, MPOLIECC U MOJETU MPHUHATUSA YIPaBICHUYECKUX DPEILICHUM, peanu3alus YIpaBIeHYECKUX
pELIeHU.
Moayas 3. [Ipo61eMbl TEXHHYECKOT0 PeryJIMpPOBAHUSA U YIIPABJIEHHE KAa4eCTBOM
Brnacte B cucreme ympaBnenus. JIunepcTtBo U cTuiib yrpaBieHUs. OTHOIICHUS BIACTH B
CHUCTEME YTPABIICHUS: MOHATUE U TUIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKepa; Mpu3Ha-
KH, (DAKTOPHI U MPOSBICHUS HEYNPABIIEMOCTH; UCTOYHUKHN BJIACTH B YIIPaBICHUU OpPraHU3aIlH-
€ii; MapTHEPCTBO B Ipolleccax MEeHeKMEHTa. JIniepcTBO U CTWIIb ynpaBieHus. MOTUBalMOH-
HbIE OCHOBBI TEXHUUYECKOTO PETYIHPOBAHMS M YIIPABICHUE Ka4yeCTBOM. MoTHUBAIUs AESTEIHHO-
CTH B yIPaBJICHUH: MOTHUBBI ICATEIHHOCTH paOOTHUKA M UX POJIb B yIPABICHUH, OCHOBHBIC T1O-
HATHS W JIOTHKA TIpoliecca MOTUBANMH, (PaKTOphl (HOPMUPOBAHHUS MOTHBOB TPY/a; UCIIOJIH30BA-
HUE MOTHBAIIMH B MPAKTHKE MEHEIKMEHTa; (pakTopsl 3PPEeKTUBHOCTH MOTUBAIIUU; COBPEMEH-
HbI€ KOHLIEMIIIUU MOTHUBAaLUU. ['pymnoBas AuHaAMUKa U KOH(GIMKTBL: POJIb TPYIILI B TOBEIEHUU U
JEeSTENILHOCTH pabOTHHUKA, (POPMUPOBAHKE TPYIII, B3AaUMOJICHCTBHUS B TPYIIE U B OpraHU3aIuy;
BO3HUKHOBEHUE, MPOSBICHUE U PA3HOBUAHOCTH KOH(IIMKTOB, BIUSHUE KOH(IJIUKTOB Ha yIpaB-
JIEHUE TTPOU3BOJICTBOM.
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4. O0beM y4eOHOI JUCUMIIIINHBI

Bun yueGHO# paboThI B 3auernnix | B akagem.
eIMHHIAX yacax
O0mas TpyA0eMKOCTh IMCIHIIJIHHBI 3 108
AYIUTOpPHBbIE 3aHATHUS: 1 36
Jlexnun 0,5 18
[TpakTrueckue 3aHATUS 0,5 18
CamocrosiTeibHass padoTa: 2 72
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 2 12
By uToroBoro KOHTpOJIS: 3a4€T - -
Bun yuebHoit paboTbl B 3a4yeTHBIX B actpon.
eIMHHIIAX yacax
O01as TpyA10eMKOCTb TN CIUNITHHBI 3 81
AyAUTOpPHBIE 3aHATHS: 1 27
Jlekuun 0,5 13,5
[TpakTHdeckue 3aHsITHSI 0,5 13,5
CamocrosiTesibHas padora: 2 54
CaMocCTOsITeIbHOE N3YUYCHHE PA3/ICNIOB JUCIUTUIIMHBI 2 54

Bupg utorosoro KOHTPOJIA: 3a4€T

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«O0opynoBaHNe U OCHOBBI NPOCKTHPOBAHMS NMPeANPUATHI 10 MPON3BOJACTBY TeXHHY e-
cknx MmoHokpucrawion» (b1.B.JIB.5.1)

1. Heab ITMCHUIIMHBI — TOJTOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIEIUATHCTOB ISl MOJ-
paszeneHuii IEHTPOB BHICOKUX TEXHOJOTUM B 00J1aCTH pa3pabOTKU U MPUMEHEHHUS HOBBIX MOHO-

KPpUCTATUIMYCCKUX MATCPUATIOB

2.B pe3yJjbTaTe H3YYCHUS TUCHUIIJIMHBI CTYACHT HOJIZKCH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBISATh TEXHOJIOTHYECKUIN MpOIecC B CO-
OTBETCTBUU C PETJIAMEHTOM U HCIOJIB30BaTh TEXHUYECKHE CPEACTBA I U3MEPEHUS OCHOBHBIX
apaMeTpOB TEXHOJIOIMYECKOro Mpolecca, CBOMCTB chipbs u npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHBbIE TEXHUUYECKUE PEIleHUsl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUHU C YYETOM 3KOJI0-

THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CHOCOOHOCTBIO MCHOJIB30BaTh NPAaBUIA TEXHUKH O€30MaCHOCTH, NPOU3BOACTBEH-
HOM caHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATHh U OLIEHUBATh Ma-
pamMeTpsl IPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHs 3allbUICHHOCTH U 3ara30BaHHOCTH, 1IyMa,

U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO OpOBOAUTL aAHAJIU3 ChIPbs, MATCPHUAIIOB U TOTOBOM MMpOAYKIINH,

OCYIIECTBIISAITH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO BEIABIISATH U YCTpaAHATh OTKIIOHCHHUSA OT PEKHMMOB pa6OTBI TEXHO-

JIOTHYECKOT0 000PYI0BaHUS U MapaMeTPOB TeXHoorndeckoro mporuecca (IK-11);

3name:

— OCHOBHBIE TEPMUHBI U MOHATHUS HEOOXOAUMBIE JIJIsl TOHUMAaHUsI Kypca, 0COOEHHO-
CTH MPOMU3BOACTB U MPEIIPUITUNA, paOOTAIONINX B 00JIaCTH BBICOKHX TEXHOJIOTHI
M B YaCTHOCTH B 00JIACTH TIPOU3BOJICTBA MOHOKPHUCTANIOB ¥ MOHOKPHUCTAJUTHY -

CKHX U3ICIIHIL;

— TIpaBWIA NPOCKTUPOBAHUSA TEXHOJOTMYECKHUX, aIlllapaTypHBIX MU IEPCOHAIBHBIX
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CTPYKTYpP HPOU3BOJCTBA MOHOKPHUCTAJUIOB U MOHOKPHUCTAJUIMYECKUX U3ACTUM;

— COCTaB TEXHHYECKOTO 33/IaHUs HA MPOCKTUPOBAHUE UH(PPACTPYKTYPHI IPEAIPHSI-
THSl, 3AaHUMAIOIINUXCS] IPOU3BOJICTBOM MOHOKPHCTAIUIOB B MOHOKPUCTAJUTHUECKUX
HU37ICITNM;

Ymems:

— IPOEKTHPOBATh TEXHOJIOTWUYECKHUE, amlmnapaTypHble U MEPCOHAIBHBIE CTPYKTYPHI
MIPOU3BOJICTBA MOHOKPHUCTAIUIOB U MOHOKPUCTAIITMYECKUX U3EIUM.

Braoemy:

— MPaKTUYECKMMH HaBBIKAMH aHAJN3a CJIOXHBIX TEXHOJIOTUYECKUX M almaparyp-
HBIX CUCTEM.

3. Kpatkoe conepkaHue U CHUILIHHBI

1. [TousTHst: «@IpeanpusITHe», «IIPOU3BOJICTBO», «TEXHOJIOTUYECKas JIMHUI», «yCTa-
HOBKa», «CHCTEMa YCTaHOBKHY, «OJIOK CHCTEMBI», «3JIEMEHT CHCTEMBI», «y3€J1 CHCTEMBI».

2. CoctaB  TexHonoruueckoil nuHuUU. DakTOpBl, ONpEAENSIOIUE  TEXHO-
YKOHOMHUYECKYIO 3P PEKTUBHOCTh TEXHOIOTUICSCKOMN JIMHUU.

3. CocraB mepcoHana TexHoJornueckoil nuHuu. Ilcuxo-gusndyeckue HOPMATHBBI
o0cCITy>)KnBaHUs 000PYIOBAHHUSL.

4. [TapameTpuueckue psapl MALIUH U UX COCTaB C TUIIOpa3MepaMH MOHOKPHUCTAILIOB
Y TIPOU3BOAUTEILHOCTHIO TEXHOJIOTUYECKON JIMHUU.

5. TexHoNOrnYecKue JUHUHM C HEMPEPBIBHBIM MPOILECCOM BBIPAIIMBAHUS MOHOKPH-
CTaJIJIOB, UX MPOU3BOJIUTEIIBHOCTD.

6. CHUHXpPOHU3HUPOBAHHBIE TEXHOJOTHYECKHE JIMHUH, UX TEXHO-3KOHOMHYECKas (-
(EeKTUBHOCTD.

7. KouBeliepHble TEXHOJIOTHYECKHE JIMHUU IJISl MPOU3BOJCTBA MOHOKpPUCTATUYE-
CKHX M3CIUH, KX TIPOU3BOAUTEIHLHOCTb.

8. ['uOkue mepecTpanBaeMble JTUHUHU. YHHUBEpcalu3anus o00pyaoBaHUsA. ACCOPTH-
MEHT, BHJIBI aCCOPTUMEHTA, KOoIu(pUKaIKs accopTUMeHTa. PeiHoUHAs 3(()EKTUBHOCTh aCCOPTH-
MEHTA.

9. TexHONOTHYECKNEe TMHUY C TTOBBIIIICHHBIM YPOBHEM KaueCTBa MOHOKPHCTAIIOB U
MOHOKPHUCTAITNYECKUX H3AeNuil. MeTobI OUYMCTKU CHIPhEBBIX MPOIYKTOB. llepekpucrannuza-
s, OnTUMA3anys YpoBHS KadecTBa. TeXHO-d9KOHOMUYEeCKast 3 (EeKTUBHOCTh YPOBHS KauecTBa.

10.  TexHonmoruveckue JTUHUU C yTUIH3AIUMEH OTXOMOB. Buabl yTunu3anuu OTXOMIO0B.
Mertonsl yTwimsanud. PacdeTHbIE CXeMBbI YTHIIM3AHMHA. TEeXHUKO-IKOHOMUYEeCcKas 3(PQPeKTHB-
HOCTH YTHJIU3AIINU.

11.  TexHonormueckas cxema NpPOU3BOACTBA. [IpaBuia cCOCTaBICHHS TEXHOJIOTHYE-
CKOU CXEMBI.

12. PacuerHas cxema nepepadOTKH CHIPbEBBIX MPOAYKTOB B MOHOKPHUCTAJUIHL. Pacyer
MOIIHOCTH [TPOU3BOJICTBA 10 MOHOKPHUCTAJITIAM.

13.  Pacuernas cxema nepepaOOTKH MOHOKPUCTAJUIOB B MOHOKPHCTAITHUECKUE U3/Ie-
aust. PacueT MOIHOCTH MPOU3BO/CTBA IO MOHOKPHCTAIITMUECKUM U3/IETHSIM.

14.  PacuetHas cxema nepepaOOTKHU ChIpbs B ChIPhEBbIE MPOAYKTHI. PacueT MOIIHOCTH
IIPOM3BOJICTBA 10 CHIPHEBBIM MPOAYKTaM. PacueT pacxo/a ChIpbs.

15. Pacder BcmoMoraTeiabHOTO ChIpbsl 1 MaTEPUATIOB.

16.  JIuHamuKa CTPYKTYpbl HPEANPUATHS.

17.  AnmaparypHas CTpyKTypa NpOHU3BOJICTBA.

18.  IlnaH npou3BOJCTBEHHBIX MTOMELICHUH.

19.  CrpykTypa CpeAcTB TEXHUKH 0€30MaCHOCTH, OXPaHbI TPYy/la U OXPaHbl OKPYXKato-
Een Cpensl.

4. O0beM y4eOHOH JUCITUTNIMHBI
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BCEI'O 6 cemectp 7 cemectp
Bunast yueOHoI paboTh
B3au. | Baka- | B3au. | Baxa- B B aka-
el JIeM. el JIeM. | 3a4.ell | JeM.
qyacax qacax qacax
OO0mas Tpy10eMKOCTb 1M CHUILIH- 6 144 4 144 9 79
HbI 110 Y4eOHOMY ILIAHY
AYIUTOPHBbIE 3aHATHUS: 15 32 1,5 32 - -
Jlexumu (Jlek) 1 32 1 32 - -
[Tpaxktrueckue 3ansarus (I113) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bun xourpoas: IK3a-
1 36 - MeH - -
36
BCEI'O 6 cemectp 7 cemectp
Bunel yueOnom pabo- | B 3auer- | Bactpo- | B3ager- | Bactpo- | B3auer- | Bacrpo-
TBI HBIX €U~ HOM. HBIX €/IU- HOM HBIX €/IH- HOM
HUIAX qacax HUIAX qacax HUIAX Jacax
OO0mas Tpynoem-
KOCTb IMCUMILTUHBI 6 162 4 108 2 54
1o y4e0HOMY IUIAHY
AyIHMTOPHBIC 3aHSA- 15 27 15 27 i i
THSI:
Jlextuu (Jlek) 1 24 1 24 - -
[IpakTnueckue 3ans-
tus (IT3) 0,5 12 0,5 12 - -
CamocrosiTesbHASA
pa6ora (CP): 3,5 81 1,5 45 2 54
KypcoBoii npoekt 1 27 - - 1 27
Bun xonrpoas: 1 27 1 9K3237M e - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O0opyaoBaHMe ¥ OCHOBBI IPOEKTHUPOBAHMS NPeANPUATHII 10 MPOU3BOICTBY TOHKOILJIe-
HOYHBIX rerepocTpykryp» (b1.B./1B.5.2)

1. Heab aucuMmiImHbl — OO0y4YeHHE CTYIEHTOB OakallaBpuaTa 3HAHHUSIM, YMEHHUSIM H
HaBbIKaM HCIOJIb30BaHUS UHPOPMAIMM O METOAAaX M 000PYIOBaHMM ISl TPOU3BOJICTBA TOHKO-
IUIEHOYHBIX TE€TEPOCTPYKTYP Ul IPUOOPOB AIIEKTPOHUKHU U (POTOHHKH.

2. B pe3yjbTare H3y4YeHUs JUCHUILIMHBI 00y4arOIIHiicH H0/KEH

Obaadoams CleNyOIMUMA KOMIETSHIIHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUN TMpoliecC B CO-
OTBETCTBHUM C PEIVIAMEHTOM M HCIOJIB30BaTh TEXHUYECKHE CPEACTBA I U3MEPEHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO TPOIIecca, CBOMCTB chipbst U mpoaykiuu (ITK-1);

- CHOCOOHOCTHIO IPUHUMATh KOHKPETHBIE TEXHUUECKUE pPEIIeHUs Ipu pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BHIOMPATh TEXHUUYECKHE CPEJICTBA M TEXHOJIIOTUHU C YIETOM IKOJIO-
THYECKUX MocaeacTBHi ux npuMenerus (ITK-4);
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- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30MacCHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOXKApHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBAThH Ia-
pamMeTphbl MPOU3BOJICTBEHHOI0 MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);
— CIIOCOOHOCTBIO NPOBOJIUTH AHAINU3 ChIPbS, MAaTEPUATIOB M T'OTOBOW INPOIYKIHUH,
OCYILECTBIIATH OILIEHKY pe3ynbraToB aHanu3a ([1K-10);
- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITH OTKJIOHEHUSI OT PEKUMOB PaOOTHI TEXHO-
JIOTUYECKOro 000PyYIOBaHUS M TApaMETPOB TexHoornueckoro mpoiecca (ITK-11);
3uame:
— Kunaccudukanus MeTon0oB MOIy4YeHHs IUIEHOK B TEXHOJOTHSIX reTepodasHbIX IIEHOYHBIX
CTPYKTYp AJisi IprUOOPOB AIIEKTPOHUKHU U (POTOHUKH.
—  Knaccudukanust o60pymoBaHHs [UIsl TOJYYEHHUS TUICHOK B TEXHOJIOTHAX TeTepodasHbIX
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB ANMEKTPOHUKHU U (POTOHUKH.
—  OcHoBHBbIE 3Tanbl NPOEKTUPOBAHUS IPUOOPOB JIEKTPOHUKHU HA OCHOBE reTepodasHbIX Iie-
HOYHBIX CTPYKTYP.
— TexHonoruyeckue M SKCIUTyaTallMOHHBIE TPeOOBaHUS K 00OPYIOBAaHHIO JAJIsi IPOU3BOJICTBA
rerepodazHbIX IIEHOYHBIX CTPYKTYP.
—  DakTophl, ONPENENSIONNE TEXHOJIOTMYECKHE IMOTEPH TPU IPOHU3BOJCTBE reTepodasHbIx
TUICHOYHBIX CTPYKTYP JUISI IPUOOPOB IEKTPOHUKH M (JOTOHHKH.
Ymems:
—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTMYECKOMY OOOpPYIOBAHUIO JUISl IOJYyYEHHUS TeTe-
pOoda3HbIX TUICHOYHBIX CTPYKTYP I TPHOOPOB AIIEKTPOHUKHU U (DOTOHUKH.
—  OcymecTBisTh BBIOOP METOJOB U OOOPYIOBAaHMS ISl MPOU3BOACTBA reTepodasHbIX Ije-
HOYHBIX CTPYKTYp AJIsl IpUOOPOB DIEKTPOHUKH U (DOTOHUKH.
—  CocTaBisITh KOMIIOHEHTHI TEXHOJOTUYECKON IOKYMEHTAIIMU C YIETOM COBPEMEHHBIX OTEYe-
ctBeHHBIX (OCT, 'OCT) u 3apy6exnbix cranaaptos (SEMI).
Braoemy:
— MHWudopmarmeit 0 COBpEMEHHBIX M MEPCIEKTUBHBIX METOJaX MOTYyYeHHs TOHKOIUIEHOYHBIX
TeTePOCTPYKTYP M pa3IUYHBIX PUOOPOB INEKTPOHUKU U (POTOHHKH.
— Hudopmanmeit mo OCHOBHBIM THIAM TEXHOJIOTHYECKOTO 000pynoBaHUs Npu (HOpMUPOBa-
HUU TOHKOIUIEHOYHBIX TE€TEPOCTPYKTYP IS PA3IMYHBIX MPUOOPOB AIEKTPOHUKH U (POTOHH-
KM BaKyyMHBIMH METOJaMHU.
3. KparTkoe coep:kaHue JUCIHUIINHBI:
Knaccudukanus MeTonoB monydeHusi reTrepodaszHbIX MICHOYHBIX CTPYKTYp Ha OCHOBE
aMOpP(HBIX, TTOJIUKPUCTATTNICCKAX, MOHOKPHUCTAIUTMUECKUX U STTUTAKCHAIBHBIX TUICHOK.
BakyymHble METO/IbI TOTYyYEHUS TOHKUX IJIEHOK. TE€XHOIOruU BaKyyMHOT'O TEPMUYECKO-
ro pacnbuieHud. [IpsiMmoe U KOcBeHHOE pe3ucTUBHOE HcrnapeHue. KoHCTpyKuuu ucnapuTernei.
TpeboBanusi kK MaTepuagaM HCIAPHUTENEH U KOHTEWHEPOB. DJIEKTPOHHO-TYYEBOE PACIBUICHHUE.
JnuaHodoxycHble nymku. [lymku IIupca. TexHomorum muiieHed Ajs 3JE€KTPOHHO-ITY4E€BOIO
pacnbuieHus. MHIyKimonHoe pacnbuieHne. KOHCTpYKTUBHBIE OCOOCHHOCTH U 00JacTh MpUMe-
HeHus. JlazepHoe ucnapenue. XapakTepucTUKa YCTAaHOBOK U TpeOOBaHMs K 000PYIOBaHHUIO.
TexHonorus pacublieHUs MaTEPUAIIOB MO ACHUCTBUEM HEHUTPAIbHBIX U 3apPSKEHHBIX Ya-
ctull. PaBHOBecHass W HepaBHOBECHas, BBICOKO- M HH3KOTEMIIepaTypHas Iia3ma. Bonbt-
aMIlepHasi XapakTEePUCTHKA pa3psAaoB. TeXHOJIOTHs IUOAHOTO, TPUOAHOTO M MArHETPOHHOTO
pacnbuieHdsl. MarHeTpoHsl MOCTOSTHHOTO Toka U BY marnetponsl. MoHHO-TIIIa3MEHHOE pacIibl-
neHue. PeakTMBHOE MOHHO-TIJIa3MEHHOE pacnbuieHue. MoHHOo-ITydeBoe pacnbuieHre. PeakTuBHoe
MOHHO-JIy4€BOE pacHblieHHEe. TEeXHOJOTNHA MUILIEHEN JUIsl HFOHHOTO U IIJIa3MEHHOIO PaCIbUICHHUS.
TexHOIOTHS XUMHUYECKOTO Pa3I0XKEHHS Mapa. BeIOOp TEXHOIOTHUYECKUX MaTepUaioB U
KOHCTPYKTUBHBIE OCOOEHHOCTH DPA3JIMYHBIX BapUaHTOB METOAA. TeXHOJNOTHs OMHAPHBIX CYIb-
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(bUIHBIX MOIYIPOBOJIHUKOB. Y CIOBHUS MOJYYEHUS MOJIU- 1 MOHOKPUCTANIMYECKUX CTPYKTYP.

TexHOMOrus XMMHYECKOTO Pa3oKEeHHs Napa MpU MOHMKEHHBIX TEMIIEpaType U JaBie-
Huu. Homenknatypa cioeB, noiaydaemsix no TexHosiorud LT-LPCVD. TexHonorus OKCHUIHBIX
CJIO€B JIJIs HAHOPA3MEPHBIX CTPYKTYP.

TexHOIOTHS XMMHUYECKOTO Pa3yIoKEHUs METAIOPTaHUYECKUX COEIMHEHUN B BaKyyMe.
Homenknarypa MeTamiopraHuuecKiux COeIMHEHUN, UCTIONb3YEMBbIX JJIsl IOJYyYEHUSI CIIOEB METO-
JIOM PaslIoKeHUsT MeTaJlopraHudeckux coeauHeHuid B Bakyyme (MOCVD). KoHcTpykTHBHBIC
OCOOEHHOCTH BaKyyMHOTO OOOpYIOBaHMS JJIsi MHOTOCIIOMHBIX T€TEPOCTPYKTYp, MOJIydaeMbIX
metonoM MOCVD.

[Tonsitue npousBojycTBa. TexHonormyeckas CTPYKTypa BaKyyMHOI'O IPOW3BOJCTBA.
[Tpou3BoaCTBEHHBIE U TEXHOJOTHYECKHe mpoiecchl. COCTaBHBIE YaCTH TEXHOJOTHYECKOTO MPOo-
1iecca: onepauus, No3uLMs, yCTAaHOBKaA.

OCHOBHBIE THUIIBI TEXHOJOTHYECKOTO 000pYA0BaHUS AJIs CO3/AaHUs KOHTPOJIUPYEMOil aT-
Mocdepbl B TEXHOJIIOTHYECKUX arperarax. CHCTEMbI CO3/IaHUS NPeIBapUTEIbLHOrO Bakyyma. Cu-
CTEMBbI MACIISTHOM U Oe3MacisHON OTKayKu. CHCTEMBI CO3/1aHUs BBICOKOTO U CBEPXBBICOKOTO Ba-
kyyma. Cucremsl nutro3oBaHusi. CHUCTEMbl aBTOMAaTUUYECKOTO MOJIEPKaHMUsI TTOTOKOB paboumx
ra3oB MPU HU3KUX U CBEPXHU3KHX JABIICHUSX.

OcCHOBHBIE aCTIEKThl U OCOOCHHOCTH HAHOAJIEKTPOHMKH. HaHOpasmepHbie CTPYKTYypHbBIE
KOMITIOHEHTHI. 30HJIOBbIE TEXHOJOTUHU. MeXaHUUeCKHEe U3MEPUTENIbHbIE YCTPOMCTBA C BBICOKOU
paspeniaromei 1 TeTEKTUPYIONIEH CITOCOOHOCTHIO.

Hanorexnomornyeckue KOMIIOHEHTHI COBPEMEHHOH 3JeKTPOHUKH. KOHBEKTHBHBIE CH-
CTEeMbI OXJaxJeHus. 3akoH Mroppesi U peKypcHBHas cucreMa TpyOoompoBooB. KoHCTpyKIus
HaHooxJaauTenss. Oxjaxkaaronias eMKOCTh B MaKpOCKONMUYeckoM oObeme. TokompoBopsiiue
nopoxku. M3omupyromide ClIou W KOHTaKThl TYHHETUpOBaHUS. Moaynupyembie TyHHEIIbHbBIC
MEepPEXOIbI.

4. O0beM y4eOHOH JUCIUIJIMHBI

BCEI'O 6 cemectp 7 cemecTp
Bunpt yueOHoI paboTHhI
B3au. | Baka- | B3au. | B aka- B B axa-
el TIEM. el JIeM. | 3a4.ell | JIeM.
gacax Jacax qacax
OO01mast TPy10eMKOCTh THCIUILIN- 5 144 4 144 9 79
HBI 110 Y4eOHOMY IJIAHY
AYIUTOPHBIE 3aHATHUS: 1,5 32 1,5 32 - -
Jlextum (Jlek) 1 32 1 32 - -
[Tpaktryeckue 3anstus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii npoekT 1 36 - - 1 36
Bupa xoHTpoJIs: JIK3a-
1 36 - MeH - -
36
BCEI'O 6 cemecTp 7 cemectp
Buns! yueOHolt pabo- | B 3auer- | Bacrpo- | B3auer- | Bacrpo- | B3auer- | Bacrpo-
TBI HBIX €U~ HOM. HBIX eJIH- HOM HBIX €/IH- HOM
HUIAX qacax HUIAX qacax HUIAX qacax
Oo0mas Tpynoem-
KOCTh JUCIHUILIHHBI 6 162 4 108 2 54
1o y4e0HOMY IIAHY
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AyIUTOpHBbIE 3aHS- 15 27 15 o7 i i
THS:

Jlexumnu (Jlek) 1 24 1 24 - -
[IpakTnueckue 3aHs-

s (13) 0,5 12 0,5 12 - -
CamocrosiTeJIbHAsA

pa6ora (CP): 3,5 81 15 45 2 54
Kypcogoii mpoekt 1 27 - - 1 27
Buna xouTpoJs: 1 27 1 3K3237M en - -

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«O0opynoBaHNe U OCHOBBI IPOEKTHPOBAHUS NMPeANPUATHI 10 MPOU3BO/JACTBY I0BEJIMPHBIX
marepuasaos» (b1.B./IB.5.3)

1. leab AUCHUNIMHBI — OCBOCHUE CTYJIEHTAMU TEXHOJOTHUU MPOU3BOJICTBA IOBEIIMPHBIX
MaTepuasoB U €€ anmapaTHOTO COMPOBOXKACHUS, 000PYAOBaHUA sl pabOThl C MPUPOAHBIMU U
HCKYCCTBCHHBIMU IOBEITUPHBIMU KaMHSIMHU - MEXaHHYECKOH 00pabOTKOM, MOIU(UIIMPOBAHUEM
CBOICTB (00TIaropa’kuBaHueM), pOCTOM HCKYCCTBEHHBIX KPUCTAIIJIOB.

2. B pe3yabTaTe M3y4eHUs JMCUMILIUHBI 00yYaIOIMIACH OJIZKEeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISITH TEXHOJIOTMUYECKUH IpoliecC B CO-
OTBETCTBUU C PETIIAMEHTOM M HCIOJIb30BaTh TEXHUUECKHE CPEJCTBA ISl H3MEPEHUS OCHOBHBIX
apamMeTpOB TEXHOJIOTUIECKOTO POIECcca, CBOMCTB CchIphst U mpoaykiuu (ITK-1);

- CITOCOOHOCTBIO MIPUHUMATh KOHKPETHBIE TEXHUUECKHE PEIICHUs TpU pa3paboTke
TEXHOJIOTHYECKUX MPOIECCOB, BEIOMPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTHHU C YU€TOM IKOJIO0-
TMYECKUX MOCeAcTBUI nx npumenenus (I1K-4);

- CIIOCOOHOCTBIO MCIIOJIb30BATh MpaBUila TEXHUKHU 0€30IaCHOCTH, IIPOU3BOJICTBEH-
HOM CaHHWTapuH, TOKAPHOM 0€30MaCHOCTH U HOPMBI OXPaHbI TPY/Aa, U3MEPSITh U OIICHUBATH Ta-
pameTpbl MPOU3BOJICTBEHHOI0 MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BUOpaImu, ocBeieHHocTH padounx mect (I1K-5);

- CIIOCOOHOCTBIO MPOBOJIUTH AHAIU3 CHIPhS, MATEPUATIOB U TOTOBON MPOAYKIIHUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIOCOOHOCTBIO BBISIBJISITh U YCTPAHATh OTKJIOHEHHUS OT PEKUMOB pabOThI TEXHO-
JIOTUYECKOTo 000PYIOBaHUS M TApaMETPOB TeXHomornueckoro mpoiecca (ITK-11);

3namo:

-OCHOBHBIE TEXHOJOTUUYECKHE CXEMbl U1 OCHOBBI MPOEKTUPOBAHUS IIPOU3BOJICTBA IIPH pa-
00Te ¢ IPUPOTHBIMHU M HICKYCCTBEHHBIMU IOBEIMPHBIMU MaTEpHAIaMH.

-Mertoapl MexaHUYeCKOW 00pabOTKH, MOAU(DUIMPOBAHUS, TOTYYCHHS] HMCKYCCTBEHHBIX
KPUCTAJUIOB U MaT€PHAJIOB IOBEIIMPHOMN MPOMBIIIIIEHHOCTH.

-IIpyHIUIBI TPOEKTUPOBAHUS U IE€ATEIBHOCTU MPEAIPUATUH 110 MPOU3BOJICTBY FOBEIUP-
HBbIX KaMHEH U MaTepHaJIOB.

Ymems:

-Mcnonb3oBaTh 000pya0BaHKE st 00paOOTKH FOBEMPHBIX KAMHEH U MaTepUasoB.

- MoauduuupoBaTh CBONCTBA I0BETUPHBIX MaTEPHUAJIOB.

- BriGupats onTuManbHbIe TEXHOJIOTHH MIPH 00pab0TKEe MOHOKPHCTAILIIOB.

Bnaoemy:

- HaBbikoM 00paboOTKH MPUPOIHBIX M UCKYCCTBEHHBIX MOHOKPHUCTAJUIOB.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

Pazpen 1. Texnonorus o6paboTku

1. Bgsenenue. Onpenenenre NPUPOIHBIX FOBEIUPHBIX KaMHEH n MatepuaioB. COBpeMeH-
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1.

1.

Has TexHU4eckKas kinaccudukanus u np. Llenu u 3agaun. OCHOBHbIE TOHATHS.
[TpoexTupoBaHue MPOU3BOACTBA MO OOpaOOTKE IOBEIMPHBIX KaMHEH. TexHosorude-
CKHE€ CXEMBbI ITPOU3BOJICTBA U UX amnmapaTHoe BomulomeHue. [loonepanuoHHbIi XpoHO-
METpax.

PacninnoBouHbIe M NTOAPE3HBIE CTAaHKKU U Nkl [IpuHIMN 1EHCTBUSA U OCHOBHBIE TEX-
HUYECKHE XapaKTEPUCTUKU.

InudoBanbHble CTaHKM - NPUHLUN JEHCTBUA UM OCHOBHbBIE TE€XHHYECKHUE JAHHBIE.
I'py6ast o6aupka, mudoBanue U nojaupoBanne. PU3NYECKUN CMBICI MPOIIECCOB, Ma-
TEpPHUAJIbl U OCHACTKA.

[Tpouiecc m3roromneHusi KabOMOHOB. Pa3Merka, pacnmuiioBKa, HakJeika, OOAHpKa,
nudosanue u noaupoBaHue. Popmsl kaOomOHOB. OCOOEHHOCTH M3rOTOBJIEHUS Ka-
OOLIOHOB U3 Pa3HbIX MATEPHAJIOB.

Tumnsl orpanouynsix npucnocobnenuil. [Ipouecc orpanenus. Pazmerka, pacnuioBka u
3amanne Gopmbl. Hakieiika u nepekieiika. OrpaHneHne 1 NOJIMPOBaHUE KOPOHKH M Ta-
BUIbOHA. [IpOMBIBKa M ynakoBKa OrpaHeHHbIX KaMHEeH. Dopma OrpaHEHHBIX KaMHEH.
Pacuer u ontuMu3anys ONTUKKA U T€OMETPUU OTPaHEHHBbIX kKamHel. [lonsaTue o ganra-
3UiHBIX (popmax orpaHku. TexHomorus u3rotosiaeHus kp-17 u kp-57.

['onToBka. M3rorosnenue mapos. Cepienue. Mozanka. Pe3pba 1o kamHI0, pakOBHHE,
KocTu. TexHosorusi, Marepuansl U o0opynoBaHue. HoBble MepCreKTUBHbBIE METOJIbI
00paboTKH.

Konrtponp kauectBa o0paOOTKH, OCHOBHbIE METOJbl M ocobeHHocTu. O0opyaoBaHuE
JUIsL KOHTPOJISl Ka4eCTBa.

OcobeHHOCTH OpraHu3aly OpeAnpUsTHA 10 00pabOTKe U MPOU3BOACTBY FOBEITUPHBIX
KaMHel u MatepuanoB. TexHuka 6e30MacHOCTH U YTUIIN3aUs OTX0/I0B IPOU3BOICTBA

Pazgen 2. Texnonorus O6J'Ial"ODa)KI/IBaHI/IH.

Beenenne. OmnpezneneHue KaueCTBEHHBIX XapaKTEPUCTUK MPHUPOAHBIX KPUCTAJIIOB.
[ToHsATHE O COPTHOCTU M KPUTEPUHU BbIJIEJIIEHUSI COPTOB MarepuainoB. Knaccudukarus
METOJI0OB MOJIU(ULMPOBAHNS KaueCTBEHHBIX XapaKTEPUCTUK IOBEIUPHBIX MOHOKpHU-
ctajuioB. dusnueckue, XUMUYECKHE U (PU3MKO-XMMUYECKHE METObl MOAU(DUIIMPOBa-
HUSl CBOWCTB MPUPOJHBIX MOHOKPUCTAIIJIOB. YCJIOBUS NMPOBEACHUS MPOIECCOB, OIpe-
nenstone (GpakTopbl METOIOB M MX amnmaparypa. ObiaaropakxuBaHue NPUPOIHBIX MO-
HOKpHCTAUIOB. MoAupUIIMpOBaHUE IparolieHHbIX KaMHel (anMas, candup, U3ymMpya u
ap.). MoauduuupoBaHuie OBEIUPHBIX KaMHeH 2, 3 u 4 kaTeropuu. DKOHOMHYECKas
1eJIECO00Pa3sHOCTh MOAM(DUIMPOBAHHS, BBIOOP METOMOB osnaropaxusanns HA PA3ITHMUHBIX
npUMepax.

OcoOeHHOCTH OpraHM3allMU U TeXHHUKa 0€30MacHOCTH MPEeINpUsATHI U 1adopaTtopuit
1o 00JlaropaXxuBaHUI0 U MOJUGUIUPOBAHUIO CBOMCTB MPHUPOJHBIX U MCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEH 1 MaTepHalioB.

[TpoexTpoBaHre MPOM3BOACTBA MO O0JIArOpaKUBAHUIO FOBEJIMPHBIX KaMHEH U Mare-
puanoB. OcoOeHHOCTH Pa3pabOTKU TEXHOJIOTMYECKUX CXEM IPOU3BOJICTBA M PACUET-
HBIX CX€M MOJIU(DUIIMPOBAHUS PA3TMUYHOTO FOBEIUPHOTO CHIPbSL.

Pasgen 3. TexHoa0THS AparolieHHEIX MOHOKPUCTAILIOB

Beenenue. Llenu u 3agaun noiaydeHus I0BETUPHBIX MaTeprasioB. PU3NKO-XUMHUECKHE
OCHOBBI IIPOLIECCOB CHUHTE3a LIMXTHI U POCTa MOHOKPUCTAIOB. PacruiaBHble METObI
pocTa IOBEMPHBIX MOHOKPUCTAIIOB. PacTBOp-paciuiaBHble METOJIBI pOCTa M MCHOJb-
3yemasi anmapatypa. ['uaporepManbHble METOIBl pocTa . YCIOBHs, OCOOEHHOCTH,
bu3XuUMHS MPOLIECCOB, almnaparypa U OCHacTKa. XMMHUYECKHE METOJbl CHHTE3a I0Be-
JHMPHBIX MaTEpUANIOB (Ha IPUMeEpE omnasia, MaTaxuTa u OUpro3bl).

[IpoexkTupoBaHue NPEANPUATHI IO POCTY U MIPOU3BOJACTBY IOBEIIMPHBIX KaMHEH U Ma-
TepuanoB. KubepHeTnueckue OCHOBBI ONTUMU3AIUH TEXHOJIOTHYECKOTO MpOoIecca.
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4. O0beM y4eOHOH JUCIHIIMHBI

BCEI'O 6 cemectp 7 cemectp
Bunbl yueOHOM paboThI
B3au. | Baka- | B3au. | B aka- B B axka-
el JIEM. el IeM. | 3au.el | JeM.
yacax yacax yacax
OO0wmast TpyA0eMKOCTb M CHHUILIH- 6 144 4 144 2 79
HBI 110 Y4eOHOMY IJIaHY
AYAUTOpPHBIE 3aHATHS: 1,5 32 15 32 - -
Jlexuunu (Jlek) 1 32 1 32 - -
[Tpaktuueckue 3ansatus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Buja koHTpOJS: Ik3a-
1 36 - MeH - -
36
BCEI'O 6 cemectp 7 cemectp
Bunp! yueOnoii pabo- | B 3auer- | Bacrpo- | B3auer- | Bacrpo- | Bsauer- | Bacrpo-
THI HBIX e/IH- HOM. HBIX CJIH- HOM HBIX €/IH- HOM
HUIAX qJacax HUIAX yacax HUIAX qJacax
OO0mas Tpynoem-
KOCTh JUCIAILIHHBI 6 162 4 108 2 54
1o y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHSI- 15 27 15 7 i i
THS:
Jlexuuu (Jlek) 1 24 1 24 - -
[IpakTudeckue 3aHs-
Tus (IT3) 0,5 12 0,5 12 - -
CamocrosiTeJibHasA
paGora (CP): 3,5 81 1,5 45 2 54
KypcoBoii npoekT 1 27 - - 1 27
Buna xourposs: 1 27 1 3K3237M e - -

CTBaMu

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«Hcnonb3oBanue guarpamMm (Ga3oBbIX paBHOBECHI IIPH CHHTE3e
MaTrepuaaoB daekTponukw» (b1.B.JIB.6.1)
1. Heab aucuumiuHbl — GOPMUPOBAHKE Y CTY/IEHTOB OakajaBpHaTa MpeACTaBICHUN O
METO/axX YIpPaBICHUs ABICHUSIMHU Ae(PeKToo0pa3oBaHMs B KPUCTAIUINYECKUX (a3ax, O
croco0ax CHHTE3a KPUCTAJJIOB C 3a/IaHHBIM YPOBHEM JE(PEKTOB U ’KeJlaeMbIMH CBOM-

2. B pe3yabTare n3yyeHusi JTUCHUTLIMHBI 00YYAKOMIMICS T0KEH:
Obaadams CIeAyOIUMA KOMIETCHIIUSIMHU:

—CMOCOOHOCTBIO NMPOBOJUTH AHAINU3 CHIPbS, MAaTEPHAIOB U TOTOBOI

IIECTBIISITH OLICHKY pe3ynbTaToB anaiu3a ([TK-10);
—TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSI OCHOBHBIX (DU3MUECKHUX TEOPUH ISl PelIeHusl BO3-
HUKAOMuX (PU3NYECKHX 3a7ad, CaMOCTOSTEIHHOTO MPUOOpEeTeHHs] (PU3NYECKUX 3Ha-
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HUH, A1 TIOHUMaHUS IPUHLUIOB paboThl NPUOOPOB U YCTPOICTB, B TOM YHCJIE BBIXO-
JSIIUX 32 MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1K-19);

3namy:

- TEpPMOJIMHAMHYECKHE OCHOBBI TOCTPOCHHS JarpaMM (a3oBbIX PABHOBECHIA;

- KJ1JacCU(hMKaLMsl OCHOBHBIX TUIIOB 1HarpaMM U B3aUMOCBS3b MEXy HUMH;

- TOTIOJIOTUYECKHE 0OCOOCHHOCTH JUarpaMm ¢ (hazaMu XUMHUYECKUX COCTUHEHUH.

Ymems:

- aHAIM3MPOBAThH MEPBUYHYIO WH(POPMAIIMIO JUISI TIOCTPOCHUS AUarpamMm (a3oBBIX paBHO-

BECHI;

- IPOBOJUTH OLEHKY JOCTOBEPHOCTH JKCIEPUMEHTAIBHBIX NAHHBIX JUIS Pa3HOPOIHBIX

auarpaMM (pa3oBbIX PaBHOBECH;

- COIVIACOBBIBATH PA3HOPOIHBIE IHArPAMMBI

- JOCTpauBaTh HEJOCTAIOUINE NPOECKIMU U CEYEHUS 110 KyCOYHO-OTPBIBOUHON MH(OpMa-

LIUH U PA3HOPOHBIM 3KCIIEPUMEHTAIbHBIM JIaHHBIM.

Braoemy:

- TEPMUHOJIOTHEN Ipu (POPMHUPOBAHUU clloBecHOTO onucanus P-T-x nuarpamm

- HaBbIKaMu noctpoeHust P-T-x quarpamm 6mHapubix cucteMm, P-T, T-X u P-X mpoekmuit

U CCUCHUIM;

- HaBbIKaMM aHaJIM3a OIMOOK npu nocrpoeHuu P-T-x auarpamm OuHapHbIx cucrem, P-T,

T-X u P-X npoexuuii 1 ceyeHnii Ha OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX.

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

Paznen 1. TepmonuHaMu4ecKue YCIOBUS YCTOMYUBOCTH (a3.

[TonsTHE KBa3uCTATHYECKOTO Mpoliecca. Y paBHeHue I mboca-/[rorema. I'ereporennas cu-
cTema. YclloBUsl paBHOBecHS (a3 B reTeporeHHoN cucreMme. VIHTEeHCUBHbBIE U 3KCTEHCHUBHBIE Ia-
pameTpel. CONpspKEHHBIE MMapaMeTpbl. BapuaHTHOCTh IeTEpOreHHON CUCTEMBI. Y pPaBHEHUS CBsI-
3U. Y CJI0BUS YCTOMYMBOIO paBHOBECHS (Da3bl U T€TEPOre€HHON CUCTEMBI.

Paznen 2. OOuue cBeieHus 0 AMarpaMmax COCTOSHUS.

OU3NKO-XUMHUYECKas CYIIIHOCTh auarpammbl coctosiHusl. Cucrtema koopauHar. Bapuant-
HOCTh CHCTEM, H300paXkaéMbIX Ha Auarpamme coctosiHus. HomeHknaTypa quarpaMM COCTOSIHHUS.
[{enn Ka4yeCTBEHHOIO aHAJIN3a JUarpaMM COCTOSTHUS.

JlnarpamMmbl COCTOSIHUSI B KOOPAMHATAX «MHTEHCUBHBIN napaMeTp | — MHTEHCUBHBIN Na-
pametp 2». BapuanTHOCTh cucTeM, N300pa’kaeMbIX JUHUEH M TOUKOW. OOIUi BUJ TUarpaMMbl
COCTOAHMS. UMCIIO NUHUM, UCXONAIIMX W3 HOHBApUAHTHOM TOYKU. B3auMHOe pacrnosoxeHue
JIMHUM, BBIXOASIIUX U3 HOHBapuaHTHOUM Touku. [IpaBuno Cpeiinemakepca. COOTHOIIEHNE MEX-
Jly SKCTEHCUBHBIMH ITapaMeTPaMu B TOUKE IKCTpEMyMa JIMHUHU. Touka 0OpbIBa JIMHUU.

JlnarpaMmbl COCTOSIHUSL B KOOPAMHATAX «MHTEHCUBHBIM MapaMeTp — dKCTEHCHUBHBIN Na-
pametp». BapuanTHOCTh cucteM, n300paxaeMbIx Ha auarpamme. OnpeneneHue KOHHOABL. Pac-
4eT 4YKcila JIMHUK Ha uarpaMmmax.

Pa3nen 3. OcHOBHbIE THUITBI HOHBAPHAHTHBIX PAaBHOBECUN B OMHAPHBIX CHCTEMaX.

HonBapuanTtHbie paBHoBecusi 1 tuna. HonBapuanTHble paBHOBecus 2 tuna. Hecrexumo-
MeTpuyeckue ¢asbl U ux otroodpaxkenue Ha P-X u P-T auarpammax. P-T-X nuarpamMmsl kak co-
BOKYITHOCTb 3aKOHOMEPHOCTEH, ONPEIENAIOIUX YCIOBHS CHUHTE3a KPUCTAIJIOB JKEIAEMOIo CO-
ctaBa. TepMoAMHAMUYECKUN aHATN3 MPUYHH, ONPENESIONINX BUA 00JaCTU TOMOTEHHOCTH U €€
IIOJIOKEHUE Ha AUarpaMMe COCTOSHMUSL.

Paznen 4. P-T-X-Y nuarpamMMmsl TPOWHBIX CUCTEM.

OcHOBHBIE CBEJIEHHs O CBOMCTBax TpeyronbHuka ['mo6oca. [locTtpoeHne n3oTepMruuecKux
ceyeHuit P-T-X-Y nuarpammsl TpoitHOM cucTeMbl. MOHOBapHUaHTHBIN TpeyrodbHUK. OCOOEHHO-
CTU TPUAHTYJISALUSA IIPU IOCTPOCHUH H30TepMuueckux cedeHuil T-X-Y npoexkuuu P-T-X-V aua-
rpaMMbl TPOMTHOMN CHCTEMBI.

4. O0beM y4eOHOH JUCHUINIMHBI
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B 3aueTHBIX B akazem.
Bunast yueOHoI paboThI €IMHULIAX qacax
OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4e0HOMY ILJIAHY 4 144
AyIMTOpHBIE 3aAHATHS: 2 64
Jlexumu (Jlek) 1 32
[Tpaktuueckue 3ausarus (113) 1 32
CamocrosiTesnnas padora (CP): 2 80

Bua KOHTPOJIA: 3a4eT ¢ OLEeHKOM

B 3aueTHBIX

B acTponom.

Bunast yueOHoI paboThI €IMHULIAX qacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
AyAUTOpHBbIE 3aHATHS: 2 o4
Jlexuunu (JIek) 1 27
[Tpaktuueckue 3ansatus (I113) 1 27
CamocrositesbHas padora (CP): 2 54

By KOHTpOJIsI: 3a9€T ¢ OEeHKOM

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI

«I'emmosiorus» (b1.B.J1B.6.2)

1. Heab AucUMNIMHBI — 00y4eHHE CTYIEHTOB OCHOBHBIM 3HaHUSAM, YMEHUSM, HaBbIKaM
B JIMarHOCTUKHM M KJacCH(UKAIMU FOBEIHPHBIX KaMHEH, MaTepHalOB C TMO3UIUH (DU3XHUMHU
TBEPAOr0 Telda U IeMMOJIOrMU. B paszenax QUCHUIIIMHBI PACKPBIBAKOTCSA OCHOBHBIC ITOHATUSA
FeMMOJIOTH KaK HayKU O IOBEIMPHBIX KaMHSX, IaHbl Pa3JIMYHbIE TUIIbI KJIACCU(PUKALUN (TreMMO-
JIOTMYecKasi, IPOMBIIIIJICHHAs, TEXHOJIOTHYECKask U JIp.), IPUBEICHBI OCHOBHBIE METO/Ibl AUArHO-
CTUKH ¥ U3Y4YEHUS PUPOHBIX MOHOKPHUCTAIIJIOB, JAHO JIETAJIbHOE OMMCAHUE IIPUPOIHBIX MOHO-
KPHUCTaJJIOB B COOTBETCTBHM C COBPEMEHHOH cucteMaTHkoi. B mpopommkenne nporpaMmsl 00y-
YEHUs OCYIIECTBIISIETCS MIEPEX0/] B U3JI0KEHUH MaTepHalia Kypca OT IPUPOJIHBIX K TaK Ha3bIBae-
MBIM MOJAU(UIUPOBAHHBIM (00JarOpoKEHHBIM) IPUPOAHBIM U UCKYCCTBEHHBIM MOHOKPHCTAJ-

JaM U MaTepHaIaM.

2. B pesyabTrare n3y4eHusi AMCUHUIIMHBI 00y4AIOMINICH H0JKEH

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

—CIIOCOOHOCTBIO MNpOBOAWTL AHAJIU3 ChIPbsA, MATCPUATIOB U TOTOBOH MNpoAYKIUU, OCYy-

IIECTBIIATH OLIEHKY pe3ynbTaroB aHamu3a (ITK-10);

—TOTOBHOCTBIO MCITOJIb30BaTh 3HAHUS OCHOBHBIX (DH3UUYECKUX TEOPHH IS PEIICHUS BO3-
HUKAOMUX (PU3NYECKUX 3a7a4d, CaMOCTOSTEIHHOTO MPUOOpeTeHHs] (PU3NYECKUX 3Ha-
HUH, ISl TIOHUMAaHUS IPUHIUIIOB PabOTHl MPUOOPOB U YCTPOHCTB, B TOM YHCIIE BBIXO-
JSIIAX 33 TIPeeITbl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19);

3name:

- COBpeMeHHBIe @HSHKO-XHMH‘IGCKH@ METOAbI UCCJICAOBAHUA U TUATrHOCTUKHU

FOBCIIMPHBIX KaMHel.

- O0uve NpUHIMIBI KJIacCU(PUKAIUN TPUPOIHBIX, JPAroll€HHbBIX

MOHOKPHUCTAIUIMYCCKUX KaMHEH 1 3HaTh UX T'pYIIIIBI.

-O1ieHOYHbIE MapaMeTPhl IOBETMPHBIX KaMHEH U IPUHIUIIBI CePTUDUKALINH.

Ymems:

- Ilonmp30BaTHCS TEMMOIOTHYECKUMH HpI/I60paMI/I H OIIPCACIIATDH CBOICTBa TOBCIIMPHBIX

KaMHe.

- OnpenensaTh KaueCTBEHHbIE XapaKTEPUCTUKU MPUPOIHBIX IPAroleHHbBIX MOHOKPHUCTAII-

JIOB.
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Braoemy:

- HaBblkamMy JMarHOCTUKM NPUPOJHBIX MOHOKPHUCTAJJIOB 10 COBOKYITHOCTH CBOMCTB.

- HaBpikamu ompenesneHust pU3NUECKUX U XMMHUYECKMX CBOWCTB NPHPOJIHBIX U HCKYC-
CTBEHHBIX IOBEJIMPHBIX KAMHEN M MaTepUaIOB, a TaK K€ ONPEEIIATh UX KaYECTBEHHbIE XapaKTe-
PHUCTHUKU.

3. KpaTkoe cogep:kaHue JTUCHUIIIAHBI

Moayns 1. BBeienue B reMMOJIOTHIO.

1. Beenenue. [lpupoanbie qparoreHHble MOHOKPHCTAIIB KaK O0BEKT UCCIIEI0BAHUS
remMouioruu. Llenn u 3ama4uu, oOBEKThl U METOJbl UCCIIEAOBAaHUM (BHU3yallbHbIE, HHCTPYMEH-
TaJIbHBIE), TPUOOPHI, anmaparypa.

2. [TpuHIMIBI KIIACCU(DUKALUN PUPOAHBIX JPAroLeHHBIX MOHOKPUCTAILIIOB, COBpPE-
MeHHbIe Knaccuukanuy. [ToHATHEe «IparoleHHbI KaMEeHb» B Pa3IUYHBIX acrekTax. [IpaBuia
CIBJO (MexayHapoiHas KOH(peaepaus o I0BEIUPHBIM KaMHAM, U3AEIUIM U3 cepelpa, anMa-
3aM U xemuyry). OtHowmenue Poccun x CIBJO.

3. OU3MKO-XMMUYECKHE CBOMCTBA MPUPOJHBIX JPArOLEHHBIX MOHOKPHCTAJJIOB
(uBet, OJIECK, TBEPAOCTh, IIOTHOCTD, ONTHYECKHE CBOMCTBA, a0CcOpOIUs, OCOOCHHOCTH), BHU3Y-
JIbHBIE M HHCTPYMEHTAJIbHBIE METO/bl AMarHOCTUKH. [Ipubopsl, anmaparypa (MUKPOCKOIL, UM-
MEPCHOHCKOTI, MOJISIPUCKOI, pedpakTOMETp, CIEKTPOCKOI, Auxpockor, YdP-namma). LleHTpsI
OKpacku, crieKTpooToMepHs U olieHKa 1iBeTa 1o cucreme GIA.

Monyisb 2. [IpupoaHble 0BETMPHbIE MOHOKPUCTAILIBI .

4. [TpupoaHble IOBeNMpHBIE KaMHHU (I€MMOJIOTHMUYECKash XapaKTEepUCTHKA, METOJIbI
UICHTU(PHUKAIIMNA, MECTOPOXKICHUS): alMa3, Mpo3padHble (OrpaHOYHbIC) IOBEIMPHBIE KaMHU (TP.
KOpyHJa, I'p. Oepuiuia, Xpu300epuiLi, LINMKUHENb, TP. TpaHara, rp. KBapla u JIp.); HeIpo3pauHble

(TOBETMPHO-TIOICIIOYHBIC) KAMHU: OJIArOpOHBIN omall, Oupro3a, HeppuT, KaaEUT, XPU30-
pas, Ja3ypuT U JIp.

S, OpraHoreHHbI€ I0BEMPHBIE MaTepUaibl ((KEMUYT, MEepIaMyTp, SHTapb, KOpal U
Jp.); TEMMOJIOTHYECKAasl XapaKTepUCTUKA, METO/Ibl TUAarHOCTUKU.

Monyne 3. MonuduumpoBaHHbIe TPUPOIHBIE MOHOKPHUCTAILIIBL.

6. OO6naropaxvBaHusi NPUPOAHBIX JAPArOIEHHBIX MOHOKPUCTAJIOB. MeTOIbl MOJIU-
¢unupoBaHus M JAMATHOCTUYECKUE MPU3HAKU OO0JIaropakMBaHUs, CIOCOOBI pacro3HaBaHUS
00J1aropoXKEeHHbIX KaMHEH.

Monynb 4. UckyccTBEHHBIE aHAJIOTH TPUPOJAHBIX MOHOKPUCTAIJIOB U UX UMUTALIUU.

7. [TpOMBINITIEHHBINA POCT UCKYCCTBEHHBIX aHAJIOIOB MPUPOJHBIX MOHOKPHUCTAJJIOB,
TpeOoBaHUs K BbITycKaeMol npoaykuuu. Mcropuueckas crpaBka 0 pa3BUTUU NPOMBIIIIEHHOTO
CHHTE3a U pOCTa JIParoleHHbIX KaMHEH, OCHOBHbIE MeTO/bl pocTa. O0IacTH NPUMEHEHUS HC-
KYCCTBEHHBIX aHaJOI'0OB IPUPOJIHBIX KaMHEH, MX JTOCTOMHCTBA U IPEUMYILECTBA MEPES IPUPOI-
HBIMU KaMHSIMH.

8. Haubosnee mupoko pacnpocTpaHEHHbIE HCKYCCTBEHHBIE IOBEIMPHBIE KaMHM, MX
reMMOJIOTHYECKasi XapaKTepUCTHKA, METOJbl WJEeHTH(UKALWHU, KIIOYEBbIE JMATHOCTUYECKUE
IPU3HAKN OTINYHS NCKYCCTBEHHBIX FOBEIMPHBIX KAMHEN OT NPUPOIHBIX. DUPMBI-IOCTaBIIUKHY.

9. Wmuranuu. Buasl uMutanuil (M3 NpUpOAHBIX, HCKYCCTBEHHBIX MaTepHalioB, CO-
CTaBHbIE KAMHH); CITIOCOOBI ¥ METO/IbI paclio3HaBaHUs UMUTALIU.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3aueTHEBIX B akanem.
Bunst yaeGHoi paboTh eIMHHIIAX qgacax
O01asi TPy10€eMKOCTh IMCHUILUIHHBI 10 Y4e0HOMY IJIAHY 4 144
AyIMTOpPHBIE 3aHATHS: 2 64
Jlexumu (Jlek) 1 32
[Ipaktuueckue 3ausarus (113) 1 32
CamocrositesbHas padora (CP): 2 80
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\ Bua KOHTpOJIA: 3a4eT ¢ OLeHKO \ - \ -

B 3auernbix | B acTtponom.

Bunast yueOHoI paboThI €IMHULIAX qacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 4 108
AyIMTOpHBIE 3aAHATHS: 2 o4
Jlexuunu (Jlek) 1 27
[Tpaktrueckue 3ansatus (I113) 1 27
CamocrositesbHas padora (CP): 2 o4

Bua KOHTpOJIA: 3a4eT ¢ OLeHKO

AHHOTanUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«MeToabl ucciienoBanusi marepuaion ¢poronuxn» (61.B./[B.7.1)

1. Heasb aucuuminHbl — GOpMUPOBAHUE ONPEACIEHHOr0 00beMa 3HaAHUM U He0OXO0IU-
MBIX HaBBIKOB, JOCTAaTOYHBIX JJII CAMOCTOSTEIILHOIO BBIOOpA METO/a aHaJIM3a Pa3IM4YHbIX MaTe-
puanioB (GOTOHUKUA (MOHOKPHUCTAIIIOB, CTEKOJ, KOMIIO3UTHBIX U THOPUAHBIX MaTepUajoB), B 3a-
BHCHUMOCTHU OT Kpyra pelaeMbIX UCCIEA0BATEIbCKUX 3a/1a4.

2. B pe3yabTaTe M3y4eHHUs IMCUMILUINHBI 00y4Yal0 M IACH 10JIZKeH:

Obnadame CIIEAYIOIAMA KOMIICTCHITHSIMH:

— CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKHU 0€30MacHOCTH, MPOU3BOJCTBEH-
HOM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OICHUBAThH Ia-
paMeTpbl IPOU3BOJACTBEHHOIO MUKPOKIMMATA, YPOBHS 3alblJIEHHOCTH U 3ara30BaHHOCTH, 1IyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHIO M JKCIUIyaTallud BHOBb BBOJMMOIO 0OOOPYAOBAaHHUS
(TIK-8);

- CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAlUI0, To10MpaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU Ha PUOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XMMHYECKHUE SKCIIEpH-
MEHTBI, IPOBOJUTH 00paOOTKY UX PE3yJIbTATOB M OLIEHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE-
3bl U YCTAHABJIMBATh TPAHULIBI UX MPUMEHEHUS, IPUMEHATh METOAbI MaTEMAaTHYECKOTO aHAJIN3a
U MOJICIIUPOBAHUS, TECOPETHUYECKOTO U 3KCIIEpUMeHTabHOTO ncchenobanus (I1K-16);

- TOTOBHOCTBIO NMPOBOJIUThH CTaHIAPTHBIE M CEPTU(UKALMOHHBIE UCTIBITAHUS MaTe-
pHaOB, U3ETHI U TexHomornueckux mnpoueccon (I1K-17);

3namo:

- COBPEMEHHOE COCTOSHHME B OOJIACTH HCCIIEOBAaHUS CTPYKTYpPBl U COCTaBa MOHOKpH-
CTaJIJIOB.

- TEOPETUYECKHE OCHOBBI M KJIACCH(MKAIIMIO METOJOB aHaJIn3a, 00JacTh MX NpPHMEHe-
HUSI, BOBMOKHOCTH M OTPaHUICHUSI.

- YCTpOMCTBO M (PYHKIIMOHAJIBHBIE BO3MOXKHOCTH OOOpYIOBaHUS, UCIOIb3YyEeMOIrO JUIS

aHaJu3a.

Ymemn:

- UHTEPIIPETUPOBATH PE3YJIHTATHl aHAIM3a MAaTEPUAIOB PACCMOTPEHHBIMH B Kypce METO-
JTaMH.

- CpaBHUBATh U COTOCTABIISATH PE3YIHTATHl UCCIICIOBAHMS MAaTEPUATIOB Pa3HBIMH METO-
JTaMH.

- BLI6HpaTB MCTO/J aHAJIM3a UCXOAA U3 MOCTABJICHHBIX 3a]a4d UCCIICAOBAHUA U XapaKTEpHU-
CTUK UCCJIICAYEMOT'O MaTCpHrajia.
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Bnaoemw:

- HaBbIKAMHU MHCIIOJIb30BAHMSI METOJIOB aHAjIW3a /ISl PELICHUs NPAKTUUYECKUX HAY4HO-
HCCJIE0BATEIbCKUX 3a1ay.

3. KpaTkoe coaep:kanue JUCHUTIIAHBI

1. Benenue. Kitaccuduxanus MeTonoB GU3NKO-XUMHUECKOTO aHATIN3A.

2. Tepmuueckue MeTonbl aHanuza. Tepmuyecknii W anpdepeHnanIbHO-TEPMUIECKUN
MeTOoAbl aHanu3a. TepMorpaBuMeTpudeckuil U auddepeHInanIbHO-TepMOrpaBUMETPUIECKUN
metoabl aHanm3a. OOopynoBanue s tepMorpaduu. TpeboBaHUs K dTamoHaM. Bua KpuBBIX
ATA u TT'A. ®akropsl, Bustomue Ha Bua kpuBbix JITA u TI'A. TepmorazoBoiatomMomeTpuyde-
ckMil aHayn3. TepMOodIeKTpOMETpUYECKUN aHanu3. [IunaToMeTpuYeCcKui aHajus.

3. Meroabl uccaeloBaHUsA CTPYKTYphl MarepuaioB. PeHTreHo¢a3oBblii M PEHTIEHO-
CTPYKTYPHBIM aHaIN3. B3auMonelcTBUE PEHTIEHOBCKOIO U3JIy4EHHUs C BELIECTBOM. Y paBHEHUE
Bynbga-bparra, npasuna Jlays. [IpyHUMIE 1 BO3MOXHOCTH METOJa MOPOIIKA, 000PyA0BaHHE,
pacuer mudpakrorpamMm. OrpenerneHne KaTeropuu, CHHTOHHUH, TapaMeTpOB PEIIeTKH, PEeHTTe-
HOBCKOH IUIOTHOCTH KPUCTAJUIOB. BiusiHMe pa3MepoB 4acTUI] HA PEHTI€HOBCKYIO TU(PAKINIO B
Hux. [lomnonpodunbuelii merox PutBenbiaa. CoBpeMEHHBIE METO/ABI KOMIBIOTEPHOTO pacdera
nudpakTorpamm.

4. Ontuueckas crnekTpockonus. CHeKTpsl MOIVIOIIEHUsT U HpomyckaHus. PaccesHue.
OxctuHkiMs. CedeHus MonIomeHus. J(uana3oH npo3padHocTy MaTepuana. BiausHue Ha norio-
HIEHUE KPUCTAUIOB M CTEKOJI MPUMECEH MEPEeXOIHBIX M PEAKO3eMeNbHBIX HOHOB. CrieKkTpodo-
TOMETPBI.

5. DnemMeHTHbIN aHalu3. DJIEKTPOHHO-30H/0OBbIN PEHTIC€HOCIEKTPAIbHbBI MUKPOAHAIIU3.
Teoperuueckue OCHOBBI MeToJa. BropuuHble M 0OpaTHOpAacCesTHHbIE JIEKTPOHBI, XapaKTepH-
CTHYECKOE M3Iy4YeHHe. Y CTpOICTBO MUKpoaHaiu3aropa. MccnenoBanue moBepxHocTH, (a30BOro
U 3JIEMEHTHOTo coctaBa. OCOOEHHOCTH MOATOTOBKH 00pa3uoB. TpeboBaHUs K 3TaloHaM. DMHC-
CHUOHHBIN MUKPOCTIEKTPaIbHBIN aHAIM3 C Ja3epHbIM 0TOOpOM MpoOkl. KauecTBeHHBIN 1 Konuue-
CTBEHHBIM SMHCCHOHHBIA aHaIN3. YCTPOMCTBO Ja3epHOro MHUKpoaHanu3aTopa. Moaudukanuu
MeTo/1a.

6. MccnenoBanus MarepuajloB METOJAaMU ONTHYECKONM MHUKpockonuu. Bo3moxHOocTH
ONTUYECKOTO aHayn3a. Buapl MukKponpenaparoB M crnocoObl WX HNPUrOTOBJIEHUs. M3yueHue
MaTEpUaIOB B IUIOCKO-TIOJISPHU30BAHHOM IAPAJUIEIIBHOM, CXOIALIEMCS U OTPaKEHHOM CBETE.
MeTtonbl U3MEpeHUsl MOKa3aTessl MPEeIOMIIEHUS W30TPOIHBIX U aHU3O0TPOMHBIX MaTEpHaNIOB.
W3mepeHne MUKpPOTBEPAOCTH MaTepuanoB. lccienoBaHne HanpsyKEHUH MOJSPU3ALMOHHO-
onTUYecKuM MeTo oM. OO60pyI0BaHKE JUIsl ONTHYECKUX MCCIEA0BAHUM.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akanem.
Bunbt yueOHO paboThI eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
AyIHMTOpHBIEC 3AHATHS: 2 64
Jlexumu (Jlek) 1 32
JlaGopatopusbie pabotsl (JIP) 1 32
CamocrosiTesannas pa6ora (CP): 2 80
Bupa koHTpoOJIsi: SK3aMeH 1 36

B 3auerHbIX B actponowm.
Bunast yueOHoM paboTh eAMHULAX yacax

O0uas TPy/10eMKOCTh THCHHMILUIMHBI 10 Y4e0OHOMY IIAHY 5 135
AyIMTOpPHBIE 3aHATHS: 2 o4
Jlexumu (Jlek) 1 27
JlaGopartopusbie pabotsl (JIP) 1 27
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CamocrositesbHas padora (CP): 2 54
Bua KOHTpPOJISA: IK3aMeH 1 27

AHHOTAIUSl NPOrPaAMMbI Y4eOHOM JUCIHILIMHBI
«MeToabl HccIeI0BAHUS MaTepuaJsioB diekTponukmw» (b1.B.JIB.7.2)

1. Heap aucuMnauHbl — GOpMUPOBAHUE ONPEACICHHOTO 00beMa 3HAHWH U HEe0OXO0Iu-
MBIX HaBBIKOB, JOCTAaTOYHBIX JJISI CAMOCTOSITEILHOTO BHIOOpA METO/a aHallM3a Pa3InYHbIX MaTe-
PHAJIOB JIEKTPOHUKH (MOHOKPUCTAIUIOB MOJIYIIPOBOJAHUKOB, KOMIIO3UTHBIX U THOPUIHBIX MaTe-
pHAJIOB), B 3aBUCUMOCTH OT Kpyra periaeMbIX UCCIeI0BaTEIbCKUX 3a/1ay.

2. B pesyabTrare u3y4eHusi AMCUHUILIMHBI 00y4AIOMINICSH JOJIKEH:

Obaaoams CleqyOIUMU KOMIETCHIIUSIMHU:

— CIIOCOOHOCTBIO HCIIOJIb30BAThH MpaBUiIa TEXHUKU 0€30I1aCHOCTH, IIPOU3BOJCTBEH-
HOW CaHWUTapWH, NOXKApHOW 0E30IaCHOCTH M HOPMBI OXPaHbI TPY/Aa, U3MEPSATh U OLCHUBATH I1a-
paMeTpsl MPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, [ITyMa,
U BUOpaImu, ocBeieHHocTH padounx mect (I1K-5);

— TOTOBHOCTBIO K OCBOEHHIO M JKCIUIyaTallud BHOBb BBOJMMOIO OOOPYAOBAaHUS
(IIK-8);

— CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUI0, oAOupaTh 000py-
JIOBaHKE, FTOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTBIO NPOBOJIUTH AHAINU3 ChIPbSl, MATEPUATIOB U TOTOBOM HPOAYKIIHH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3UYECKHE U XMMHYECKHE JKCIepH-
MEHTBI, IPOBOUTH 00pabOTKY UX PE3yJIbTATOB M OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE-
3bl U YCTAHABIMBATh TPAHMIIBI UX MPUMEHEHMS], IPUMEHATh METO/bl MAaTEMATUYECKOT0 aHaIN3a
¥ MOJICTIMPOBAHHUSI, TEOPETHUYECKOTO U dKCIIepHUMeHTanbHOTo rccnenoBanus ([1K-16);

- TOTOBHOCTHIO MPOBOJIUTH CTaHAAPTHBIE U CEPTU(UKAIIMOHHBIE UCIIBITAHUS MaTe-
pHAaJIOB, U3JICNUi U TexHoJorndeckux npoueccon ([TK-17);

3namo:

- COBPEMEHHOE COCTOSTHUE B O0JIACTU MCCIIEOBAHUS CTPYKTYPBl U COCTaBa MaTe€pHaioB
DIIEKTPOHUKHU.

- TEOPETHUYECKHE OCHOBBI U KJIaCCU(PHUKAIMI0 METOAOB aHanu3a, 00JacTH UX MpHUMEHe-
HUS, BO3MOKHOCTH ¥ OTPAaHUYEHHUS.

- YCTPOWCTBO M (PYHKIMOHAIbHBIE BO3MOXHOCTU OOOPYIOBAHMS, HCIOIB3YEMOIO JUIS

aHajn3a.

Ymemn:

- UHTEPIPETUPOBATH PE3YJIbTAThl aHAIM3a MAaTEPUATIOB PACCMOTPEHHBIMHU B KypCe METO-
JIaMU.

- CpaBHUBATh U COMOCTABIISTH PE3YyJIbTaThl UCCIEAOBAHUS MATEpUATIOB PAa3HBIMH METO-
JIaMU.

- BBIOMpATh METOJ aHAJIM3a UCXOJS U3 IMOCTABJICHHBIX 3a/1a4 UCCIIEI0OBaHUs U UCCIeaye-
MOT0 MaTepHara.

Braoemw:

- HaBbIKAMHU HCIIOJIb30BaHMSI METOJIOB aHaju3a JJsl pEelIeHHUsS MPAKTHUYECKUX HAy4YHO-
HCCJIEI0BATEIbCKUX 3a/1au.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. Beaenue. Kitaccuduxanus MeTo0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue MeTonbl aHanm3a. Tepmuueckuit U AuddepeHInaTbHO-TEPMUISCKII
MeTOoAbl aHanu3a. TepMorpaBuMeTpudeckuid U U depeHInanTbHO-TePMOTrPABUMETPUIECKUN
MeToabl aHanuza. O6opymoBanue st Tepmorpaduu. TpeboBaHus K dTaloHaM. Bua KpHBBIX
JATA u TT'A. ®axropsl, Baustonie Ha Bug kpusblx JITA u TI'A. TepMmora3oBoinroMoMeTprye-
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CKuH aHanu3. TepMo3JIeKTpOMETPUYECKUI aHalu3. J(uiiaToMeTpruyecKuil aHaaus.

3. Meroasl HccaenoBaHUs CTPYKTYphl MarepuaioB. PeHTreHo(ha3oBBI U pPEHTTEHO-
CTPYKTYPHBIN aHain3. B3aumonercTBiue peHTI€HOBCKOIO M3JIy4eHHUs! C BELIECTBOM. Y paBHEHUE
Bynbda-bparra, npasuna Jlays. [IpuHIMIIBI 1 BO3SMOXHOCTH METOJa MOPOIIKa, 000PyAOBaHHE,
pacuer nudpakrorpamm. OmnpenencHue KaTeropuu, CUHTOHUU, TapaMeTPOB PEIIETKU, PEeHTre-
HOBCKOH IUIOTHOCTH KPUCTAJUIOB. BiHsiHME pa3MepoB 4acTUI] HA PEHTI€HOBCKYIO TU(GPAKIHIO B
HuX. [Tomnonpoduibueiii Meton PutBenbna. CoBpeMeHHBIE METOJBI KOMIIBIOTEPHOTO pacyeTa
TU(PPaKTOrpaMM.

4. Onrtuueckas crnekTpockomnus. CHekTpsl MOMVIONIEHUsT W IpoIlycKaHus. PaccesHue.
Oxctunkiusa. CedeHus norioueHus. Jluanazon npo3payHocTH Marepuana. BiusHue Ha morio-
[ICHHE KPHUCTAJUIOB U CTEKOJ MpHUMECcel MEepexOJHbIX U peAKo3eMelbHbIX HOHOB. CrekTpodo-
TOMETPBHI.

5. DNeMeHTHBIN aHanu3. DJIEKTPOHHO-30HI0BbIN PEHTT€HOCIEKTPAIbHbBI MUKPOAHAIIN3.
Teopernueckre OCHOBBI MeTo/a. BropuuHble U 0OpaTHOpacCesHHBbIE 3JEKTPOHBI, XapaKTepH-
CTHYECKOE M3JIydeHHe. Y CTpONCTBO MUKpoaHanu3aropa. MccnenoBanue moBepxHocTd, (a30BOro
U 3JIEMEHTHOro coctaBa. OcoO0eHHOCTH MOArOTOBKM 00pa3uoB. TpeOoBaHus K 3TaloHAM. DMHC-
CHUOHHBIN MUKPOCTIEKTPAIbHBIN aHAIH3 C Ja3epHbIM 0TOOpoM mpoOsl. KauecTBeHHBIH 1 KoMUY e-
CTBEHHBI ASMHCCHOHHBIA aHaN3. YCTPOMCTBO Ja3epHOro MHUKpoaHamu3aTopa. Moaudukanuu
METO/A.

6. MccnenoBanusi MarepuajioB METOJIaMU ONTHYECKON MUKpockonuu. Bo3moxHOocTH
ONTHUYECKOTO aHalu3a. Buabl MukpomnpenapatoB U CrnocoObl WX MPUTOTOBIECHUS. M3ydeHue
MaTepUajoB B IUIOCKO-TIOISPU30BAHHOM IAPAIJICIIBHOM, CXOJSAIIEMCS U OTPaKEHHOM CBETE.
Metoabl U3MEpeHUs MOKa3aTessl NPEeIOMICHUSI W30TPONHBIX W AaHU3OTPOIHBIX MATEpUAJIOB.
N3mepeHre MHUKpPOTBEPIOCTH MaTepuanoB. lccnenoBaHue HanpsyKeHUN NOJISPU3ALMOHHO-
ONTUYECKUM MeTo oM. O60pyA0BaHHE 1JIsi ONITUYECKUX UCCIIEIOBAaHUI.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHbIX B akanem.

Bunpl yue6HO paboThl €IMHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlextum (Jlek) 1 32
JlabopaTtopusbie padoTsl (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Bupa koHTpOJISI: IK3aMeH 1 36

B 3aueTHbIx B actponom.

Bunbr yue6HOM paboTh eqUHUIIAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
AyIMTOpHBIE 3aHATHS: 2 54
Jlextuu (Jlek) 1 27
JlabopaTtopusbie paboTsI (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bupa koHTpoOJISi: IK3aMeH 1 27

4.5. Ilpaktuku (b2)

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«IIpakTHKa M0 MOJYYEeHHIO IEPBUYHBIX MPO(ecCHOHATbHBIX YMEHH H HABBIKOB)»
(b2.Y.1)
1. Leap NpaKTUKH 0 TOTYYCHHUIO IEPBUYHBIX MPO(ECCHOHATLHBIX YMEHHUH 1 HABBIKOB
(yueOHOI) — MoJydeHHe CTYyJACHTaMH OOIIUX MPEJCTaBICHUN 00 TEXHOJOTHSIX pOCTa KPUCTA-
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JIOB U IOJIy4EHHs] MaTepUaAJIOB JEKTPOHUKH, 3HAKOMCTBO € pabOTON MpPEANpUATHHA U TEXHOJIO-

THYECKUX JIMHHUNA 10 U3TOTOBJICHUIO U3ENINI UX 3THX MAaTepPHAJIOB, a TAKXKe IMOyYeHUE TIepBUY-

HBIX IPO(PECCUOHATIBHBIX YMEHUH U HABBIKOB IIyTEM CAMOCTOSITEILHOI'O TBOPYECKOIO BBIMOJIHE-

HUS 33124, TIOCTaBJICHHBIX TPOrPaMMOM MPaKTHKH.

2. B pe3yabTaTe NpoxoxkaeHus1 y4eOHOM NPAKTUKH CTYAEHT J10JI7KeH

Obaaoams cnenyromumu npodeccuoHanbHbIME Komnerennusvu: [1K-1, 2, 3,4 5, 6, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3uams:

— OCHOBHBIE CIIOCOOBI POCTa KPUCTAIIIOB,

— OCHOBHBIE CITOCOOBI M TEXHOJIOIMUYECKHE MapaMeTpbl IPOU3BOJICTBA U3ACIHH IIEKTPOHUKH U
HaHORJIEKTPOHUKH;

Ymems:

— OIpeensTh BUJ M Ha3HAUEHUE MAaTEPUAJIOB 3JIEKTPOHUKH;

Braoemy:

— KOMIUIEKCOM NEepPBOHAYAIBHBIX 3HAHUHM WM TIPEICTaBICHUN 00 OpraHU3aly MPOU3BOCTBA
MaTepUasoB EKTPOHUKHU U U3/ENINN HAa UX OCHOBE;

— HaBbIKAMM M3JI0KEHUS NOJIYYEHHBIX 3HaHUM B BUJIE OTUETa O MPOXOXKJIEHUM NPAKTUKHU, OIHU-
CaHMA MCXOTHBIX MaTepPHaIOB, TEXHOJIOTUIECKON CXEMBI IIPOU3BOJCTBA, KOHTPOJIS KAauecTBa
TFOTOBOM MPOYKIHH.

3. Kparkoe coaep:kanue y4eOHOi NPAKTUKH

VYuyebHas mpakTHKa MPOBOAUTCS B 4 cemecTpe B (hopMe TEOPETHUECKUX 3aHATUH U JKC-
KypCuil.

1. O3HakomileHHE C HUCTOpPHEN IMPOM3BOACTBA MOHOKPHUCTAILJIOB, JPYTUX MaTepUaloB
AJIEKTPOHUKH U U3JIEJIMH HA UX OCHOBE, IPUPOJHBIMU MaTepHajIaMH, UCIOIb3YEMbIMU JUIS 3TUX
Lemnen.

Kpucramisl u X MECTO B UCTOPUU YETIOBEYECTBA.

Turbl 1 BUIBI MaTepHaIOB JIEKTPOHKH. [lepcrieKTHBBI pa3BUTHS (PYHKIIMOHAIBHBIX Ma-
TEPUAJIOB JIEKTPOHUKH.

[ocemienne TeMaTHYECKUX IKCIIO3UIINI My3€€B H BHICTABOK.

2. IocemieHne AeHCTBYIOMUX MPEANPUATHH 110 MPOU3BOICTBY MaT€pPHAIOB 3JIEKTPOHUKU
1 (OTOHUKHU U U3JENIUN Ha UX OCHOBE.

O3HakoOMJIEHHE C OCHOBHBIMH TEXHOJIOTMYECKHMH CTaJUAMU U crocobaMu pocTa Kpu-
CTAJIJIOB U MPOM3BOJACTBA MaTepUalOB AJIEKTPOHMKH, CBOMCTBAMHM H3JEIUIl M 0ONacTAMU HX
NPUMEHEHHS.

3. O3HakoMJIEHHE C MEpPCHEKTUBHBIMU HAy4YHBIMU pa3paboTkamMHu B 00JacTU CO3JaHUS
MaTepHaJoB AIEKTPOHUKHU U GoToHuKHU. [locemenre HaydHbIX JabopaTopuil kKadeap U 3HaKOM-
CTBO C OpraHu3anueil paboTel B HCCIIEI0BaTENIbCKON Jab0opaTopuu.

4. IToaroToBKY OTYETa O MPOXOKACHUU YU€OHOM MPAKTHKH.

TpebGoBanws, mpeabIBIsEMbIE K HATMCAHUIO U TIPE/ICTABICHUIO OTYETA.

KonkperHoe coep:kanue yueOHON MPAKTHUKU ONpEeAessieTcs C Y4eTOM BO3MOXHOCTEH U
UHTEPECOB KadeIpbl, OpraHU3yIoNIeH MPAKTUKY, U TPUHUMAIOIIEH OpraHu3aIny.

4. O0bem y4eOHOM NPAKTHKH

. B 3auetnpIX | B akanmem.
Bunel yueGHoI paboTh

eIMHHIIAX qgacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 108
CamocrositebHas pa6ora (CP) 3,0 108
CaMOCTOSITETbHOE TOJIYYEHUE U OCBOCHUE 3HAHWM, YMEHHI 3.0 108

Y HABBIKOB B COOTBETCTBHUU C ITPOTPAMMOM

Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -
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B 3aueTHbIx B acTpo-

Buzel yueOHoit paboTeI CJMHMIIAX | HOM. yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4e0HOMY IUIAHY 3,0 81
CamocrositensHas padora (CP) 3,0 81

CaMocCTOATEIbHOE MONYYEHUE U OCBOCHHE 3HAHUM, YMEHUN

. 3,0 81
Y HAaBBIKOB B COOTBETCTBUU C IPOrpaMMOi '

Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM — _

AHHOTaIuA padoyeil MporpaMmbl AU CHUILIMHbBI
«IIpakTHKa 1Mo MoJry4eHuIo nNpopeccuoHaIbLHbIX YMEHUI U ONbITA
npodeccuoHanbHoi nesiteabHocTu» (b2.I1.1)

1. Leap MpaKTUKH TI0 TMOJTYYCHUIO MTPO(YECCHOHATBLHBIX YMEHHIA M OMBITa MPodeccruo-
HAJIBHOM JeSTeNbHOCTH (IIPOU3BOJICTBEHHOM) — MPAKTHUECKOE U3YUECHHE TEXHOJIOTHUYECKHUX [TUK-
JIOB IPOM3BOJICTBA MATEPUAJIOB JICKTPOHUKU U (POTOHUKHU, CTPYKTYPHI MPEANPHUATHS, METOIOB U
O0COOCHHOCTEH yIpaBJIeHUs MPOU3BOACTBEHHBIM MpolieccoM. DopMHUpOBaHUE y 00YYArOIIETroCs
CIIOCOOHOCTH OCYIIECTBIISATh TEXHOJOTUYECKUMA MPOIIECC MPOU3BOJICTBA MaTEPUATIOB B COOTBET-
CTBHUU C PEriIaMEHTOM.

2. B pe3yabTaTe M3y4eHUs1 JUCHUILINHBI 00y4aIOIMIACA 10JI2KeH

Obnaoams cnepyommmu npodeccruonanbubiMu komnerenuusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 17, 18, 19, 20.

3Hnams:

— TEXHOJOTMYeCKHe TMPOLECChl U OCHOBHOE TEXHOJIOTUYECKOE O00O0pYIOBaHHE,
HCIIOJIb3YEMOE B MPOU3BOJICTBE MAaTEPUATIOB JIEKTPOHUKHU U (POTOHUKH;

—  OCHOBHBIE TIPUHIIUTIBI, METOJIBI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO TIpoliecca U Kaye-
CTBa MPOAYKLHH;

—  OCHOBHBIE HOPMATHUBHBIC JTOKYMEHTHI TI0 CTAaHAAPTU3ALMN U CEPTUPHUKAIIUN TPOTYKIIUN
MIPEMPUSTUIN TIO IPOU3BOICTBY MaT€pHUajioB dJICKTPOHUKH;

— TMpaBWIa  TEXHUKH Oe3omacHOCTM U MIPOU3BOJCTBEHHON  CaHUTApUH;
OpPraHU3alMOHHYIO CTPYKTYPY NPEINPUATHUS;

Ymems:

— HCHOJIb30BaTh TEXHUYECKUE CPEACTBA JIJISl U3MEPEHUSI OCHOBHBIX MapaMETPOB TEXHO-
JIOTUYECKOT0 MPOILECCa, CBOMCTB ChIPhS U MPOAYKIUHU MPEAIPHUATHI IO TPOU3BOACTBY MaTepua-
JIOB DJIEKTPOHUKH;

— aQHAJIU3UPOBATh TEXHUYECKYIO JIOKYMEHTAlMIO, pEaJIN30BbIBaTh Ha MPAKTHUKE
TpeOOBaHUS HOPMATHBHON JOKYMEHTAIIHH.

Braoemy:

— MeTOJIaMHU MPOEKTUPOBAHUS TEXHOJOTUUYECKHUX JIMHUN U TI0JI00pa TEXHOIOTHYECKOTO
000pyI0BaHNUs, METOAAMU YIIPABIIEHUS TEXHOJIOTHYECKUMH MTPOIIECCAMH MPOU3BOJICTBA;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUECKUI TPOIIECC B COOTBET-
CTBHH C PETIAMEHTOM.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

[Ipon3BoaCTBEHHAS MPAKTHKA COCTOUT U3 JIBYX 3TAIOB:

— O3HAKOMJIEHHE C TEXHOJIOTHEH TMPOM3BOJCTBA MOHOKPHCTAIJIOB, MaTepUajoB
AJIEKTPOHHKH;

— MPAKTUYECKOE OCBOCHUE TEXHOJOTMYECKUX MPOLECCOB MU METOAOB HUX KOHTPOJS Ha
KOHKPETHOM IPEINPUITUH (MHAUBUYAIBbHOE 3a/1aHUE).

1. O3HakOMJIEHHE C TEXHOJIOTHEW MPOM3BOACTBA MOHOKPHUCTAIIJIOB, MAaTEPUATIOB AJIEK-
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TPOHHUKHU OCYLIECTBISIETCA B BUJIE SKCKYpPCUH Ha MPEIIPUATHS COOTBETCTBYIOLIETO MPOdUIIS.
[Tpu mocemieHny NpeANpUATHS U O3HAKOMIIEHHUS C €0 JEATEIbHOCThIO 00YJarolMics TOJIKEH
coOpaTh Marepua, He0OXO0AUMBIN /1JIs TIOATOTOBKHU OTYETA 10 MPAKTHUKE.

OTueT 1o MpaKTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIPABKY O NPEANPUATHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLUN;

- BUJIbl 1 HOPMBI PACXO0/ia ChIPHEBBIX MaTEPHAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJIOIMUECKHUX IEPEIENIOB IIPOU3BO/CTBA;

- METO/Ibl ¥ (POPMBI KOHTPOJISL TEXHOJIOIMUYECKUX IPOLIECCOB;

- MEPOIIPUATHUS 110 YCTPAaHEHUIO OTKJIOHEHUH (HapylIEeHUI) peKUMHBIX [1apaMETPOB pa-
60Tb!I 000PYZI0BaHUS U TEXHOJIOTUYECKUX ITPOLIECCOB.

2. ITpakTHUecKoe OCBOCHHE TEXHOJIOIMUECKUX MPOLIECCOB HA KOHKPETHOM NPEAIPUITUN
00yyaroIuicst OCYIIECTBIISIET B COOTBETCTBUM C MHAMBUyalbHBIM 33aJJaHUEM 110 PAKTUKE, KO-
TOPOE BKIIKOYAET:

- U3Y4EHUS] OCHOBHBIX CBOMCTB M 00JIaCTH NMPUMEHEHHS BBIITYCKaeMON IPOIYKIIHH;

- TpeboBanusi 'OCT P u npyroit HOpMaTUBHOMN JOKYMEHTAIIMM K KAYECTBY BbITYCKaeMOM
POIYKIIHH;

- U3y4YEHHE ChIPbEBBIX MAaTEPUAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4YEHHE apaMeTPOB TEXHOJIOINYECKOI0 Ipoliecca, MPeyCMOTPEHHBIX B perjaMeHTe,
U METOJIOB €0 KOHTPOJIS;

- oApoOHOE ONKMCaHue BUAA U THUIA 000PYIOBAaHHUS Ul OCYLIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIpolLecca;

- IeficTBUS 0OCITYKUBAIOIIEr0 IEPCOHANa IPU YpE3BbIYAHBIX CUTYaLUSX.

[Ipu BBINIOJIHEHNN MHAMBUYAJLHOTO 3aJaHMsI CTYIEHT JAODKEH coOpaTh Marepuaibl Mo
(U3UKO-XMMUYECKHM CBOMCTBAM MAaTEpUalIOB, BBIITYCKAEMBIX MPEANPHUITHEM, CTPYKTYpe Mpe-
HPUSTHSL, METOJIaM YIIPaBJICHUSI, CUCTEME CObITa TOTOBOW MPOIYKIIMH.

4. O0beM y4eOHOH JUCHHILIMHBI

. B 3auernpix | B akamewm.
Bun yue6HO# paboThI
eINHUIL. gacax
OO0mas TpyA0eMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY IIAHY 3 108
CamocrositesbHas padora (CP): 3 108
[Tocemenue npeAnpUATHiA IO TPOU3BOJACTBY CHITMKATHBIX 10 36
MaTepUajoB '
Pabota Ha npeanpuaTHN O UHANBUAYAILHOMY 33JJaHUIO 15 54
[ToaroroBka u cada OT4YeTa MO MPAKTHKE 0,5 18
Buja nTOroBoro KOHTPOJIsi: 3a4€T ¢ OIEeHKOMH - -
- B 3aueTHBIX B actpo-
Bun yue6HO#M paboThI P
eIMHUIL. HOM. Jacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHY 3 81
CamocrosiTesbaas padora (CP): 3 81
[Tocemenue npeANpUATHA IO TPOU3BOJCTBY CHITHKATHBIX 10 97
MaTepUasoB '
Pabora Ha nmpeanpuaTHN M0 WHANBUAYAILHOMY 33JIaHUIO 15 40,5
[ToaroroBka u caavya oT4eTa MO MPAKTHKE 0,5 13,5
Buja nTOroBoro KOHTPOJIsi: 3a4€T € OLEHKOMH - -
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«IIpenauminomuas npakrukay (b2.11.2)

1. Ieap NPaKTHKH — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM M IPAKTHUYECKUX HAaBBIKOB,
MOJIYYeHHBIX B MpoLecce 00ydeHus Mo nporpamme OakajgaBpuata; NIpruoOpeTeHHE MPaKTHYECKO-
ro OmbITa paboThl ¢ UCTOYHUKAMHU HAy4YHO-TEXHHYECKOM HH(OpMAIUM, ONbITa [TOCTAHOBKH U
BBITNIOJIHEHUS] HAYYHO-UCCIIEI0BATENbCKUX U MPOEKTHBIX 33]1a4; OBJIAZICHUE METOJOJIOTUEN U Me-
TOoJaMH 00pabOTKH pe3yJabTaTOB MCCIENOBaHUA; cOOp, MOATOTOBKA M aHAINW3 MaTEpUANIOB I10
TEMaTHKE BBITYCKHON KBaTH()PUKAIIMOHHOHN pabOTHI.

2. B pe3yabTaTe nNpoxoxkaeHus NpeIIunJOMHON MPAKTHKHN CTYIEHT J10JI2KEH

Obaaoams cnepyommmu npodeccruoHanbHbiMu kKommereHusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.

3nams:

— OCHOBBI OPTaHU3ALMH U METOJOJIOTUIO HAYUHBIX UCCIIEIOBAHNN;

— COBpEMEHHbIE HayYHbIE KOHLENIIMH B 00JIACTH HEOPTaHUYECKOTr0 MaTepUaIOBEICHUS;

— CTPYKTYpPY M METOJbl YIPaBJICHHUS COBPEMEHHBIM IIPOM3BOJICTBOM MAaTEPHUAJIOB
JJIEKTPOHUKH.

Ymemo:

— paboTaTh ¢ Hay4YHbIMM TEKCTaMH, I10JIb30BaThCS HAYYHO-CIIPABOYHBIM allllapaToM,
0(OpPMIIATH pe3yabTaThl HAYYHBIX UCCIICAOBAHMIA;

— HUCIIOJIB30BATh  IIOJYYEHHBbIE  TEOPETUYECKUE  3HAHMUS I IPOEKTUPOBAHUS
TE€XHOJIOTUYECKUX JIMHUN IPEIIPUITHNA IEKTPOHHON ITPOMBIIITIEHHOCTH.

Braoemy:

— HaBBIKAMU CaMOCTOSATENIBHOM Hay4HO-UCCIIEOBATENILCKOM /1€ATEIbHOCTH, paboThl C
UCTOYHUKAaMU Hay4YHOU MH(pOpMaLnu, pedeprupoBaHHs HayUHbIX MyOJINKaLU;

— METO/IaMH TPOEKTHPOBAHUSI OCHOBHBIX M BCIIOMOTaTENbHBIX LEXOB IPOU3BOJCTBA
MOHOKpPUCTAQJIJIOB, ~ MaT€pUaJIoOB  AJIEKTPOHUKM U  (OTOHMKH, crmoco0aMu  pacuera
TEXHOJIOTHYECKOT0 000py10BaHHUS.

3. KpaTkoe coaep:kaHue npeiIunaIoMHOH NPAKTHKH

TemaTuka npeaIUIIIOMHON MPaKTUKH CTYAEHTOB OakajaBpuaTa OINpeaelseTcsl TeMaTH-
KOM UX BBIIYCKHOW KBaJIM(UKAIMOHHOM pabOThl MW MOXET MPOBOJUTHCS B HAy4YHO-
UCCIIEI0OBATEIbCKOM HJIM MPOEKTHOM (opmare (Ipu BBHINOIHEHUH HAy4YHO-HCCIENI0BATEIbCKON
WJIM PacueTHO-IIPOEKTHOM pabOThl COOTBETCTBEHHO).

Hayuno-uccnenoBarenbckas NpakTHKa IPOXOIUT B HAYUYHBIX J1a00paTOpUsX, TEXHOIOT U-
YECKUX MOJpa3/IesIeHusAX, NHPOPMAIMOHHBIX IEHTpaX HayYHO-HCCIIEeI0BATEIbCKOW OpraHu3a-
UM WM B nabopatopusx Beimyckatomeid kadenpsr PXTY um. 1. . MenneneeBa. CTyaeHTbI
3HAKOMATCA € TeKylled paboToil 1abopaTopuu, OCBaUBAIOT METOJIbl CHHTE3a MaTepuasoB, Mpo-
BOJIAIT OT/EJIbHbIE (PU3UKO-XUMHUYECKUE U TEXHOJIOTMYECKHE UCTIBITaHUS, IPHOOPETAIOT HABBIKU
MOKCKa HAyYHO-TEXHUYECKON MHpOopMaIui 1 paboThl ¢ 6a3aMH JaHHBIX, YYaCTBYIOT B 00paboT-
K€ Pe3yJIbTaTOB UCCIIETOBAHMS U TIOJTOTOBKU MX K MYOJIUKAIUH.

[IpennuniomMHas mpakTHKa CTYJEHTOB, BBIMOJIHSAIOMIUX PACYETHO-NPOEKTHYIO BBIMYCK-
HYIO KBUIM(UKAUOHHYIO pabOTy, IPOXOAUT B MPOU3BOACTBEHHBIX 11€XaX U TEXHUYECKUX OT/e-
JaX MPOMBIIUIEHHOTO NpeanpusaTis. CTyIeHThl 3HAKOMSTCSL CO CTPYKTYPOU MpEeANpUsTUSs, HOP-
MaTHUBHO-TEXHOJIOTMYECKON JTOKYMEHTALMEH, PErJIaMEHTaMH NPOU3BOJCTBA, U3y4alOT CUCTEMY
MEHEI)KMEHTa M KadecTBa NMpoaykiuu. OCHOBHOE BHUMaHHE YAENSETCS MPAKTUYECKUM BOIPO-
caM (yHKIIMOHMPOBAHUS TEXHOJIOTUYECKUX JIMHUI MPOU3BOJICTBA MPOAYKIMH, TpodieMaM aua-
THOCTUKH Opaka roTOBOM MPOIYKIUU M MEPONPHUSATHSIM MO0 €ro YCTPaHEHUIO, BOIIPOCaM HHTEH-
cU(UKAIMU PabOTHI TEINIOTEXHUYECKUX arperaTos.

Bo BpeMs npoxoxxaeHHs MPpeJAUIIIIOMHON IPAKTUKU CTYAECHTHI COOMPAIOT MaTepHaIbl 11O
TEMAaTUKE BBITYCKHOW KBaJTH(PHKAIIMOHHON pabOTHI, aHAIM3MPYIOT UX, HAMEYAalOT OCHOBHBIC
HalpaBJICHUs U 33a4u pabOThl, BBIPA0ATHIBAIOT METOIOJIOTHIO PEIIEHUS 3TUX 3ajad.
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4. O0beM NpeTHIIOMHON TPAKTHKH

o B 3adeTHBIX B akagem.
Bunasr yueOHoIi paboThI
€IMHUIIAX qacax
OO01mas TPyA0EMKOCTh NIPAKTHKH 110 Y4eOHOMY IIaHy 9 324
CamocrositesbHas padora (CP) 9 324
Bua KOHTpOJIA: 3a4UeT ¢ OLEeHKO — —
. B 3auernsix | B actpoHOM.
Bunbl yueOHOM paboThI
eAMHUIIAX qacax
OO0masi TPy10€eMKOCTh NPAKTUKH M0 Y4eOHOMY ILUIAHY 9 243
CamocrositesbHas padora (CP) 9 243
Buja koHTpOJIsSA: 3a4eT ¢ OLEHKOM - -

AHHOTaIUA padoyeid NIpPorpamMmmbl
Hayuno-uccienoBareabckoii padorsi (b2.H.1)

1. leab Hay4YHO-HCCJIEI0BATEIbCKONH padoThl — GopMupoBaHre MPOPECCHOHATBHBIX
KOMIICTCHIIHIA TTOCPEJICTBOM IUIAHUPOBAHUS M OCYIICCTBIICHUS KCIICPUMEHTAIBHOMN JIeATEIBHO-
CTH Ha OCHOBAHUU W3YYCHHBIX AUCLMUILUINH, B TOM YKCJE CIEIHAIBHBIX, U CAMOCTOSTEIILHO U3Y-
YEHHOH MH(OpMAIIHH.

OCHOBHBIMU 3a/la4aMH JUCUHUIUIMHBI ABIISETCS MPUOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBITIOJIHEHHSI HAYYHO-UCCIIEOBATEILCKON paboThl; 00pab0TKa, MHTEPIpPETAlMs U TPEICTaBIie-
HUE HayYHBIX PE3yJIbTAaTOB; MOJArOTOBKA K BHIMOJHEHHUIO BBHITYCKHOW KBaTH(UKAIMOHHON pado-
THI.

2. B pe3yabTare u3y4eHus AMCUUIIMHBI 00y4AIOUIUIACH T0KEH

Obnaoams ciienyromumu npodeccuonanbabiMu KoMmeTeHusamu: 11K-1, 2, 3,4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.
3nams:

— TOpSAJOK OpraHW3alluy, TUIAHUPOBAHMS U TPOBEICHUS HAYYHO-HCCIIEIOBATEIBCKUX
paboT ¢ UCIONIb30BaHUEM TOCTEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B IaHHOM 0071acTH;

— TCOPETHUYECKHE OCHOBBI POCTa MOHOKPHCTAJIOB, MOJIYYCHUS MATEPHAJIOB 3JIEKTPO-
HUKW W U3JISJIUH U3 HUX, TPUMEHSATH OTH 3HAHUS HA TIPAKTHKE;

— CBOICTBa XMMHYECKUX DJIEMEHTOB, COCIMHEHUN U MaTepuajoB HA MX OCHOBE IS
pellIeHns] HayYHO-UCCIIEe0BATeNbCKUX 3a/a4;

Ymems:

— OCYIIECTBISITH TOUCK, 00pabOTKY M aHAlM3 HAay4YHO-TEXHUYECKOW MH(POPMAIUU T10
POMUITIO BHIMTOTHASMON paOOTHI, B TOM YHCIIE ¢ TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPaX, OPraHU30BLIBATh IPOBEJCHHIE IKCIIEPUMEHTOB
U UCTIBITAaHUH, IPOBOJUTH UX O0PAOOTKY U aHAIM3UPOBATH PE3yIbTATHI;

— TPHUMEHATH TEOPETUYCCKUE 3HAHWSA, IIOJYICHHBIC TPU H3yYCHUH ECTECTBEHHO-
HAYYHBIX JUCIHATIINH [Tl aHATN3a YKCIIEPUMEHTAITBHBIX JTAHHBIX;

Braoemw:

— CHOCOOHOCTBIO PEIIaTh MOCTABIICHHBIC 3a/1a9H, UCTIOIL3YS YMECHHS M HABBIKH B Opra-
HU3a[UW HayIHO-UCCIICIOBATEIILCKUX M TEXHOJOTHIECKUX PadoT;

— CHOCOOHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIIHIO, OTEUECTBEHHBIN U 3a-
PYOEXKHBIH OIBIT 110 TEMATHUKE UCCIICIOBAHUSI.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

B nmpomiecce ocBoeHUsT TUCIIUTUIMHBI 00YYAIOIIHUICS JTOKESH MOATOTOBUTH U TIPEJICTABUTH
K 3alllUTe Hay4yHO-KCClIenoBaTeabckyto padbory (HUP), BeimomHeHHYI0 HA COBPEMEHHOM ypOBHE
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Pa3BUTHUSl HAYKH W TEXHUKH U COOTBETCTBYIOIIYI) BHIOpAaHHOMY HANpPABJICHHIO MOATOTOBKU U
nporpaMme o0y4deHusl.

B npencraiennoit k 3amure HWAP nomkHBI MOTYyYUTh pa3BUTHE 3HAHUSA U HABBIKH, I10-
JTy4eHHBIC 00yUJaIOIUMCS TIPH OCBOCHUU MIPOrpaMMBbl OakajgaBprara, B TOM YHCIIE TPU U3YICHUN
crienuanbHbIX AucHuIuH. [IpencraBnennas k 3ammure HUP nomkHa comepkatbh OCHOBHBIC TE€O-
pETUYECKHE TOJIOKEHUS, IKCIEPUMEHTAIbHBIC PE3YJIbTAThI, MPAKTUUYECKUE JTOCTUKEHUS U BbI-
BOJIBI 11O paboTe.

4. O0beM HAYYHO-HCCJIe0BATEILCKONH PadoThl

. B 3auernbix | B akagem.
Bunpr yueOHOM paboThI

eIMHULIAX qacax
OO01mast Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBbIE 3aHATHS 3 108

CamocrosTensHas padora (CP) - -

By HTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEeHKOMH - -

o B 3auernpix | B acToHom.
Buzsl yaeOHOI paboThI

€IMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIaHy 3 81
AyIMTOpHBbIE 3aHATHS 3 81
CamocrositesbHas padora (CP) - -
Bua uTOroBoro KOHTpOJIS: 3a4eT ¢ OLEHKOI - -
AHHOTANUA
paboueii mporpaMMsbl rocy1apcTBeHHOI HTOTOBOI aTTeCTALIMU
(b3)

1. Heasb rocyaapcTBeHHOW HUTOroBOM aTTecTallMd — OOBEKTUBHAS OIEHKA YPOBHS
c(hOpPMUPOBAHHOCTH OOIEKYIbTYPHBIX, 00LIENPO(ECCHOHATBHBIX U MPO(PECCHOHAIBHBIX KOM-
METEHIIUN BBIMTYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBITIOJIHEHHIO MPO(GECCHOHATBHBIX 3a-
Jau.

3agauu rocyapcTBeHHOH HUTOrOBOI aATTECTAUMH — YCTAaHOBJIEHHE COOTBETCTBHS CO-
Jep>KaHus, YPOBHS U KadecTBa MOJATOTOBKM BhITyckHHMKa TpeboBanusM @I'OC BO; moTuBarus
BBIITYCKHUKOB Ha JaJbHEWINEe MOBHIIICHUE YPOBHS KOMIETEHTHOCTH B M30paHHOU cdepe mpo-
dbeccroHanbHON NIEATENHHOCTH HAa OCHOBE YIITYOJICHHUS M PACIIUPEHUS TOJYyYEHHBIX 3HAHUU U
HAaBBIKOB ITyTEM MPOJOKEHUS TT0O3HABATEILHOMN JIEATETLHOCTH B cPepe MPaKTUIECKOTo MpUMe-
HEHUS 3HAHUW U KOMIIETCHIIUH.

2. BBIMyCKHUK, OCBOMBIIUN TporpamMMy OakajiaBpuaTa, J0DKEH 00J1a/1aTh CIEAYIONUMHI
OOIIEKYIbTYPHBIMH KOMITETCHIIUSMHU:

- CIIOCOOHOCTBIO MCIIONIB30BAaTh OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 GOPMUPOBAHUS
MupoBo33penueckoit mosummu (OK-1);

- CIIOCOOHOCTBIO AHAIM3HPOBATh OCHOBHBIE JTAllbl U 3aKOHOMEPHOCTH HUCTOpUYE-
CKOT0 pa3BUTHsI 00IIecTBa sl hopMupoBanus rpaxaanckoi nosunuu (OK-2);

- CITOCOOHOCTBIO HCTIOJB30BaTh OCHOBBI DKOHOMHYECKUX 3HAHWW B Pa3IMYHBIX
chepax xusnenestensHoct (OK-3);

- CIIOCOOHOCTBIO MCIOJIb30BAaTh OCHOBHI MPABOBBIX 3HAHWW B Pa3iMUYHBIX cepax
nesrenapaocTr (OK-4);
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- CHOCOOHOCTHIO K KOMMYHUKAILIMU B YCTHOW U MMUCbMEHHOW (pOpMax Ha pycCKOM U
MHOCTPAaHHOM S3bIKax JUIsl PELIeHHs 3a7ay MEXJIMYHOCTHOTO U MEKKYJIbTYpPHOI'O B3aMMOAEH-
crBusi (OK-5);

- CHOCOOHOCTBIO PA0OTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COLUAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHAIBHBIC ¥ KyabTypHbIe pasnuuus (OK-6);

— CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasoBanuto (OK-7);

- CHOCOOHOCTBIO HCHOJIB30BATh METOJBl U MHCTPYMEHTHI (PU3HUECKON KYIbTYPHI
JUIs1 00ECTICUCHU S TTOJTHOLICHHOW COIMATIBHOM U MpodeccroHanbHoil nesrensHoctr (OK-8);

- CHOCOOHOCTBIO UCIOJIb30BaTh NMPUEMbl OKAa3aHUS NEPBOI MOMOLIM, METOABI 3a-
IIMTHI B YCIOBUSX Ype3BbluaitHbix cutyarmid (OK-9).

BeinmyckHUK, OcBOMBIIMI Nporpammy OakajiaBpHara, JOJDKEH 001agaTh CIEAYHOIIMMU
o0mrenpodeccuoHaTbHBIMU KOMITETCHIIUSMU:

- CIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIHIUIMH B IpodeccuonanbHoii aestensHoctu (OTIK-1);

- TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O COBPEMEHHON (PH3MUECKON KapTHHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIIECTBA ISl IOHUMaHUS OKpY-
JKarolero Mupa u sipieruit mpupost (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI O CTPOSHHUH BEILLIECTBA, IPUPOJE XUMHUECKOMN
CBSI3M B pPa3JIMUHBIX KJaccax XMMUYECKUX COCIUHEHUH sl TOHUMaHMs CBOMCTB MaTepHallOB U
MeXaHH3Ma XMMHUYECKHX MPOLECCOB, MPOTEKAUIKX B OKpyxatoiieM mupe (OITK-3);

- BJIaJICHEM MOHWMAaHUs CYIIHOCTH M 3HaueHHsI MH(OpPMAIMH B Pa3BUTHH COBpE-
MEHHOTO MH()OPMAIIMOHHOTO 00IIecTBa, OCO3HAHUS OTIACHOCTH M YTPO3bI, BOSHUKAIOIINX B TOM
npoliecce, CocoOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHMs MHPOPMALIMOHHON 6€3011aCHOCTH,
B TOM YHCJIC 3aIUTHI rocyaapcTBeHHoit Taitabl (OI1K-4);

- BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0aMM U CpEJICTBAMM MOJYYEHUs, Xpa-
HEHMs, TiepepaboTKu MH(OPMAIMK, HaBBIKAMU pabOThl ¢ KOMIBIOTEPOM KaK CPEACTBOM YIpaB-
nenust uapopmanmeii (OITK-5);

- BJIAJICHUEM OCHOBHBIMM METOJAMM 3aIIMTHl IPOM3BOACTBEHHOIO IEPCOHANA U
HaceJICHHsI OT BO3MOXKHBIX MOCIICACTBUI aBapHii, karactpod, cruxuitabix oencreuii (OITK-6).

BeinmyckHMK, OCBOMBILINI porpaMMy OakajaBpuaTa, 10JbKeH 001anaTh nmpogdeccuoHalb-
HBIMU KOMITETEHIIUSMH, COOTBETCTBYIOIIMMH BH/IaM MPO(ECCHOHANBHON eATeTbHOCTH, Ha KO-
TOpbIE OPUEHTHPOBAHA IporpaMMa OakajiaBpuara:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJOTHUECKUI IMpoIEecc B CO-
OTBETCTBUU C PETJIAMEHTOM U HCIOJIB30BaTh TEXHUYECKHE CPEACTBA I U3MEPEHUS OCHOBHBIX
napaMeTpOB TEXHOJIOTMYECKOTO TpoLecca, CBOMCTB chIpbst U npoaykiun (ITK-1);

- TOTOBHOCTBIO MPHUMEHSTh AQHAIUTUYECKHE W YUCIECHHbIE METOJbl PELIEHUS I0-
CTaBJICHHBIX 3aJ]]a4, MCIOJb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU, MPOBOJIUTH
00paboTKy MH(OPMAIIUU C UCHOIB30BAHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPENICTB Cephl Mpo-
(deccroHaNbHON AESTeNbHOCTH, HCIOJIb30BaTh CETEBble KOMIIBIOTEPHBIE TEXHOJOTMH U 0a3bl
JTAHHBIX B CBOEH NpodeccHOHaNbHOW 007acTH, MaKeThl MPUKIAJHBIX MPOTrpaMM I pacyera
TEXHOJIOTMYECKUX mapaMeTpoB obopynosanus (I1IK-2);

- TOTOBHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 110 Ka4€CTBY, CTaHAAPTHU-
3alliU U cepTH(UKALNU MTPOJYKTOB U M3JEIHNA, SJI€MEHTHl SKOHOMUYECKOTO aHAJIN3a B MPAKTH-
yeckoii aestenpHocTH (TTK-3);

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE pPEIIeHUs Mpu pazpaboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTUHU C YIETOM IKOJIO-
THYECKUX MocaeaAcTBHi ux npuMenerus (ITK-4);

- CIOCOOHOCTBIO MCHOJIb30BaTh NMPAaBUIa TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEH-
HOW CaHWUTapuH, NOXKapHOW 0E30MacHOCTH M HOPMBI OXpaHbl TPYAa, U3MEPATh U OLCHUBATH I1a-
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paMeTphl MPOU3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, ITyMa,
u BHOpanuu, ocBeneHHoCTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HallaXKUBaTh, HACTPaMBaTh U OCYILECTBISATH MPOBEPKY 00OpYIO-
BaHus 1 mporpaMMHubix cpeacts (ITK-6);

- CHOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSIHUE, OPTraHU30BbIBATH MPOQHIAK-
TUYECKHE OCMOTPBI U TEKYLIHH PEMOHT 00OpYAOBaHUs, TOTOBUTH 000pYIOBaHHE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOGHHIO M JKCIUIyaTalli BHOBH BBOJUMOIO OOOPYHAOBaHUS
(I1K-8);

- CIIOCOOHOCTBIO AHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO, ToAOUpaTh 000py-
JIOBaHHUE, TOTOBHTH 3asBKU Ha IMpHoOpeTenne u peMoHT obopynoBanus (I1K-9);

— CHOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPhS,, MATEPUAIOB M TOTOBOHM MPOJYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBISIBIISITH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOr0 000pYI0BaHHUS U MapaMeTPOB TexHoorndeckoro npouecca (IK-11);

— CIIOCOOHOCTBIO TUIAHUPOBATH M MPOBOIUTH (PU3NUYECKHE U XUMUYECKHE dKCIEepPH-
MEHTBI, IPOBOJUTH 00pabOTKY UX PE3yJIbTATOB M OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE-
3Bl U YCTAHABJIHMBATh TPAHULIBI UX MPUMEHEHUS, IPUMEHATh METOABI MAaTEMAaTHIECKOTO aHAIIN3a
U MOJICJTUPOBAHUS, TECOPETHUECKOTO U IKCIIEpUMEHTaIbHOTO nccnenoanus (ITK-16);

- TOTOBHOCTBIO MPOBOJNUTH CTaHIAAPTHBIE M CEPTU(HUKAMOHHBIC UCTIBITAHUS MaTe-
pHAaJIOB, U3JICNU U TexHoJorndeckux npoueccon ([1IK-17);

— TOTOBHOCTBIO MCIOJb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCTUHE-
HUN ¥ MaTepHalioB Ha WX OCHOBE JJIS penieHus 3aaad npodeccuonanbHoi nestenpHocT (I1K-
18);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3MUECKUX TCOPHUH AJIS peIIeHUs
BO3HHUKAIOIINX (PU3NYECKUX 3aJ]]au, CAMOCTOSATEIILHOTO NpruoOpeTeHus (PU3NYEeCKUX 3HaHUH, 17
MOHWMAaHHS IPUHIMIIOB paboOTHl MPHUOOPOB U YCTPOWMCTB, B TOM YHCJIE BBIXOJSIINX 32 TPEICITbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHWYECKYI0 WH(OPMAILUIO, OTEUYECTBEHHBIH M
3apyOeXKHBII OMBIT MO Tematuke uccinenoanus (ITK-20).

3aBepIIaronIMM 3TaroM 00y4eHus: Mo HampasieHuto noarotoku 18.03.01 Xumuueckas
TEXHOJIOTHS, MPODIITI0 « XUMHYECKasi TEXHOJIOTHSI MaTepHajIoB U MPUOOPOB IEKTPOHHOH TeX-
HUKU M HaHOJIEKTPOHUKU» SBISETCS 3alllUTa BHITYCKHOW KBaJU(HUKAIMOHHON paboThl Oaka-
JaBpa.

B pesynbraTe mpoxokJIeHHs rOCyJapCTBEHHON UTOrOBOM aTTecTaluy (BHIIOIHEHUS BbI-
MyCKHOW KBaJIM(UKAIIMOHHOW paboThl) CTYACHT JOJKEH:

3HATh:

— TIOPSIOK OpraHW3aIliH, TUIAHWUPOBAHUS W TIPOBEICHUS HAYYHO-HCCIIEIOBATEIIECKUX
paboT ¢ UCIONIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JTIOCTHKEHUHN B TaHHON 00JIacTH;

—  (MBUKO-XUMHYECKUE OCHOBBI CHHTE3a MAaTEPHAJIOB AJIEKTPOHUKH, HAHODJIEKTPOHUKH
¥ (OTOHUKH, IPUMEHSATH 3TH 3HAHHS HA TPAKTHKE,

— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIECHHOIO UCCIET0BAHMS
B BUJI€ HAYYHOT'O OTUYeTa, CTaThU WU JIOKJIAJIa;

yMeThb:

— CaMOCTOSITEJIbHO BBISBJIATH MEPCHEKTHUBHBIC HANPABICHUS HAYYHBIX HMCCIIEIOBaHMU,
00OCHOBBIBaTh AKTYyaJbHOCTh, TEOPETUUECKYIO U MPAKTHUECKYIO 3HAYMMOCTh MPOOJIEMBbI, MpO-
BOJUTH IKCIEPUMEHTAIbHbIE HCCIIEI0OBAHUS, aHATU3UPOBATh U UHTEPIPETHUPOBATH MOTYUYECHHBIE
pe3yibTaThI;

— OCYIIECTBIATH MOWCK, 00pabOTKy W aHadu3 HAayYHO-TEXHUYECKOW WH(GOpMAIUU TI0
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TEM€ BBINOIHAEMON pabOThl, B TOM YUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOIHIA;

— paboTaTh Ha COBPEMEHHBIX IPUOOpPaAX, OPraHU30BbIBATh IPOBEACHUE IKCIIEPUMEHTOB
U MCTIBITaHUH, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBAThH PE3YJIbTATHI,

BJIAJETh:

— METOJOJIOTHEN U METOAUKON NPOBEIAEHUS HAYYHBIX MCCIICIOBAHNU; HABBIKAMU CaMO-
CTOSATENILHOW HAYYHOH M UCCIIEI0BATEIbCKON PabOTHI;

— HaBbIKaMM palOThl B KOJIJIEKTHBE, IUIAHUPOBATh U OPraHU30BbIBATH KOJIIEKTHBHBIE
Hay4yHbIC MCCIEIOBAaHUs; OBJAJEBaTbh COBPEMEHHBIMA METOAAMM MCCIEAOBAHMSA M aHAJIN3A I10-
CTaBIICHHBIX MPOOIIEM;

— CIIOCOOHOCTBIO pellaTh IOCTaBJIEHHBIE 3aauy, UCII0JIb3Ysl YMEHHS M HaBBIKU B Opra-
HU3aIMH1 HAyYHO-UCCIIEJ0BATENbCKUX U TEXHOJIOTHYECKUX paloT.

3. Kparkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTAllUM

I'ocynapcTBeHHass uToropas arrectanus oOydyaromMxcsi B (popMe 3aluThl BBITYCKHON
KBAJTM(UKAIIMOHHON pabOThl TMPOBOAMUTCS TOCYNAPCTBEHHOW JK3aMEHALMOHHOW KOMHCCHEH
(I'SK).

3amuTa BBITYCKHOW KBaJU(UKALIMOHHOW PabOTHI sBIIAETCA 005S3aTelbHONW IpPOLEaAypoit
UTOTOBOM TOCY/apCTBEHHOW aTTECTAllMM CTYAEHTOB BBICIIMX y4eOHBIX 3aBEJCHUH, 3aBepIIaro-
X oOydeHHEe IO HaIpaBJICHHUIO MOJATOTOBKH OakanaBpuarta. OHa IPOBOJIUTCA MYyOJMYHO HA
oTKpbITOM 3acefanuu ['OK cornmacHo yTBep)KIEHHOMY JIeKaHAaTOM IpaduKy, Ha KOTOPOM MOT'YT
IPUCYTCTBOBATH BCE JKEJAIOLIHE.

Marepuassl, IpeCTaBIIIEMbIE K 3aIIUTE:

BBIITYCKHAsI KBaTM(UKAMOHHAs paboTa (IOSCHUTEIbHAS 3aIIUCKA);

3ajanne Ha BeimonHenue BKP;

o13bIB pykoBoautens BKP;

peuensus Ha BKP;

npeseHTanus (pa3gaTouHblil MaTepHua), MOANNCAHHAs PYKOBOAUTENEM;

JOKJIAJ.

B 3amaun I'DOK BXOasT BBISIBJICHHE MOATOTOBICHHOCTH CTYJEHTa K MPOdecCHOHATBHOMN
NEeSITeIbHOCTH M MPUHATHE PEIIeHUs] O BO3MOXXHOCTH NPHUCBOEHUS €My KBaU(pUKAIMK «Oaka-
JaBp».

Perienue o nmpuCyXJ€HUN BBITYCKHUKY KBaJIM(UKALUU «OaKalaBp» NPUHUMAETCS Ha 3a-
cenanuu ['OK npocTbiM OOJIBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAHUU YJIEHOB KOMUCCUU Ha OC-
HOBaHMM PE3YJIbTaTOB UTOTOBBIX HCIBITAHUHN. Pe3ynpTaThl ONpenessaroTcsl OLEHKAMH «OTINY-
HOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHON.

OOyuaronuiicss UIMeeT MpaBo MOAATh B ANEIUIALMOHHYI0 KOMUCCHIO aNeJUISAILHUI0 O Hapy-
HIEHUH, TI0 €0 MHEHUIO, YCTAaHOBJIEHHOM MPOLEAYPhI 3aLTUTHI

4. O0beM rocy1apcTBeHHOI UTOrOBOM aTTeCTAIMI

['ocynapcTBeHHass UTOroBasi aTTeCTallMs IPOXOJIUT B 8§ ceMecTpe Ha Oa3e 3HaHUM, MONy-
YEHHBIX CTYIEHTaMH MpU W3Y4eHHH JucuUIuiMH HanpasiaeHus 18.03.01 Xumuueckas TeXHOIO-
rus npopuib «XUMHYECKasi TEXHOJIOTUS TYTOIUIaBKUX HEMETaUNIMYECKUX U CHIIMKATHBIX MaTe-
pHAaIOB.

KonTposnb 3Hanuil o0ydaromuxcsi, ToJy4eHHBIX IPU OCBOCHHH OCHOBHOW 00pa3oBaTeib-
HOM MPOrpaMMBbl, OCYIIECTBIIsIETCS B ()OpME 3aIIUTHI BHITYCKHOM KBaTM(PUKALIMOHHON paboTHl U
MPUCBOEHUS KBaM(UKAIUU «OaKaJaBpy.

Bcero
Bunael yue6HOM paboThI B 3au. B akan. B actpon.
en. yacax qacax
OO0mas TpyA0eMKOCTh JMCIUIIIUHBI 110 y4e0- 6 216 162
HOMY ILIaHY
CamocrositesabHas padora (CP): 6 216 162
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Beimonnenue, Hanrcanue u opopmierrne BKP 6 216 216
Bua kourpous: 3ammura BKP + +

4.8 ®akyJbTATUBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IlepeBoa Hay4YHO-TexXHHMYeCcKOH JuTepaTypb» (PT.1)

1. Heab IMCHUIUIMHBI — MPHOOpETeHNnE 00yYarOIUMUCS 001Iei, KOMMYHUKATHBHON U TPO-
beccroHanbHONW KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX dTanax sI3bIKOBOW MOATOTOBKH
MO3BOJISICT BBHITIONHSATH Pa3IMYHbIE BUIBI MPO(ECCHOHATHLHO OPUEHTHPOBAHHOTO MEPEBOJA B
MIPOU3BOJCTBEHHON Y HAYYHOU JI€ATEIbHOCTH.

2. B pe3yabTare M3ydyeHusl IMCHMUIIMHBI 00ydYaloluiics Mo mporpamme GakajiaBpuaTta
JJIA HAnpaBJeHnH noAroroBku 6axkaaaBpoB 18.03.01 «Xumuuyeckasi TEXHOJIOTUSD> T0JIKEH
Obnadams CIEIYIONIUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTh K KOMMYHHUKAIIUU B YCTHOM U MUChMEHHOM (hopMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JUIS PEHICHUS 33724 MEXJIMYHOCTHOTO U MEXKYJIbTypHOTO B3aumoeiicteus (OK-5),

— TOTOBHOCTHIO M3yuYaTh HAyYHO-TEXHHYECKYIO MH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeHbIN
ombIT 110 TeMatuke ucciaempoBanus (ITK-20).

3nams:

- OCHOBHBIE CTIOCOOBI TOCTHXKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE MIPUEMBI TIEPEBO/IA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI;

- TOCTATOYHOE /ISl BBIITOJIHEHHS TIEPEBO/Ia KOJTUYECTBO JIEKCHUECKUX €IUHHMII, (hpa3eoIoru3MoB,
B TOM YHCJIE€ COIIMANIbHBIX TEPMUHOB M JINHTBOCTPAHOBEIUECKHUX PEANIHIA;
ymemsw.

- IPUMEHSTh OCHOBHBIE IIPUEMBI IIEPEBO/IA;

- OCYHIECTBJISITH TMCHMEHHBIN MEPEBOJ] C COOIOICHUEM HOPM JIEKCUUECKOW SKBHUBAJIEHTHOCTH,
COOI0OICHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX M CTUITUCTHYECKUX HOPM;

- 0DOPMIISITH TEKCT TIEPEBO/IA B KOMIIBIOTEPHOM TEKCTOBOM PEIIaKTOPE;

- OCYILIECTBIIATH MEPEBOJ] C COOIIIOIEHUEM HOPM JIEKCHYECKOM AKBUBAIEHTHOCTH, COOIOICHHEM
rpaMMaTHYECKUX, CHHTAKCHUYECKUX U CTUJIMCTHYECKUX HOPM TEKCTa MEPEeBOJIa U TEMIOPATbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;
enadems.

- METOJUKOW MpPeArnepeBoI4ecKoro aHajan3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
HCXOJIHOTO BBICKA3bIBAHNS,

- METOJIMKOW MOJTOTOBKM K BBHITIOJHEHHIO MEPEBO/IA, BKIFOUYas MOUCK WH(OpPMALUK B CIIPABOY-
HOH, CHEIMAIIBHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETSIX;

- OCHOBaMH CHUCTEMBI COKPAIlIEHHOW MePEBOAUYECKOM 3aIIMCH TIPH BBIMOJIHEHUU NIEPEBO/IA;

- OCHOBHOM MHOSI3bIYHON TEPMUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMHU ped)eprupOBaHUs U aHHOTUPOBAHUS JTUTEPATYPHI MO CIICIIUATHHOCTH.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:
Beenenue. Ilpenmer u pons mepeBoia B COBPEMEHHOM 00IIecTBe. PaznudHble BUABI MEPEBOIA.
3a;aun 1 MECTO Kypca B MOJATOTOBKE OaKamaBpa TEXHUKH M TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHHe MOpsAKa CIOB B aHTJIUHCKOM M PYCCKOM MpeyioxkeHusx. [lepeBoa mpocToro
MOBECTBOBATEIHHOTO MPEATIOKEHUS HACTOAIIETO, OyIYIIIEro U MPOIIEIIeT0 BpeMEHH.
Oco0eHHOCTH TIepeBOJia BOIPOCUTENBHBIX U OTPULIATENbHBIX MPEAJIOKEHUN B pa3IUYHbIX Bpe-
MEHax.

1.2 TlepeBon mpemnoxxkenuit Bo BpemeHax Indefinite, Continuous. Urenue u mepeBoa Mo Teme
"Xumus".

153



Monaynb 2.

2.1. IepeBox npeoxkeHuit Bo BpemeHax rpymn Perfect, Perfect
Continuous (yrBepauTeabHbIE, BOPOCUTEIBHBIC B OTpUIaTeabHBIC (GOpMbI). OCOOCHHOCTH YITO-
TpeOIeHHs BCIOMOTaTENbHBIX IJ1aroJioB.

2.2 TlepeBox cTpajaTenabHOro 3ajuora. TpyaHble cilydan IepeBojia CTpaJaTeIbHOro 3a0ra.
Urenue u nepeBoj TeKcToB 1o TeMe "Hayka v HayuHble MeTO/bl". AKTUBU3ALMS JEKCUKU IIPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOYHBIX MPETIOKECHUH.

[Tpunarounslie noiexarue.

IIpunaTouHbie cKkazyeMsle.

[Tpunarounsle onpeneNuTeNbHBIE.

[Tpunarounsie 0OCTOATENLCTBEHHBIE, TPUIATOUYHBIC JOIOIHUTEIbHBIC.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUI, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOAA.

[TpakTuka nepeBoaa Ha npuMepax TekcToB o Xumuu, /.M. Menoeneege, Hayke u mexHono2uu.
2.5. IlepeBoa mpenioKeHUH C ydyeToM IpaBHJIa corjacoBaHMs BpeMmeH. [Ipsimas u kocBeHHas
peub.

2.6. PaznuuHble BapuaHThI IEPEBOA CYLIECTBUTEIBHOTO B IIPEIOKEHUH.

2.7. MonanpHbIE TIarojbl 1 0COOCHHOCTH UX MEepeBO/Ia.

Pa3Butue HaBbIKOB nepeBoja no treMe "Hayka 3aBTpaiHero aHs".

2.8. CneunanbHast repMuHosorus o teme "Jlaboparopus".

2.9. Cokpamenust. OcoGeHHOCTH UX nepeBoja. Pa3BuTre HaBBIKOB IepeBOJia HAa MPUMEPE TEK-
cToB 110 Teme "JlabopaTopus, U3MEpEeHUs B XUMHUU'".

Mopyns 3.

3.1. Hennunble popmsl riarona.

NudpuuutuB (HeonpenaeneHHas ¢popma riarona). Ponb nHUHUTHBA B IPEASIOKEHUH U BapUAHTHI
IIEPEBO/IA HA PYCCKUU sA3bIK. [IpruacTus u repyHaui.

3.2. IHpUHUTUBHBIE OOOPOTHI.

O6opot nononHeHue ¢ MHGUHUTUBOM. BapuaHThl nepeBojia Ha pyCCKUM sA3bIK. TE€pPMHHOIOTHS
1o TeMe "CoBpeMEHHBIE TEXHOIOTHH'".

3.3. O6opoT noiexaiiee ¢ *HOUHUTUBOM. Pa3nndHble BapuaHThI EPEBO/IA.

TepmuHosorus no reme "XuMuueckas TEXHOJIOTHS' .

3.4. IlepeBo1 mMpUYACTHBIX OOOPOTOB.

AbcomoTHbIH npuyacTHEIH OO0OPOT U BapuaHTHI IEPEBOA.

Pa3BuTHe HaBBIKOB nepeBoja 1o Teme "Xumuueckast TeXHOJIorus".

4. O0beM AMCHMILIMHBI H BH/IbI Y4e0HOI padoThl

B 3auer-
Bunast yueOHoM paboTh HBIX €JI1- B axazewm.
qacax
HUIAX
O0mas TpPyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY ILIAHY 4 144
KonraktHas pa6ora (KP): 1.8 64
Jlex1u yueOHviM NIAHOM He npedyCMOmpenbl - -
[TpakTnueckue 3anstus (I13) 1.8 64
JlaGopaTopHbIe 3aHATHUS yUeOHbIM NIAHOM He NPe0yCMOMPEHbl - -
CamocrositesnbHas padora (CP): 2.2 80
YpakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM JUCIUIIINHBI 2.2 80
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer 3a4er
B 3auger-
Bunp! yaeOHOM paboThI HBIX €]U- B actporou.
ARt YA P 8 qacax
HUIAX
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O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 1.8 48
JleKMU yueOHbviM NAAHOM He npeodyCMOmpenbl - -

[Ipaktuueckue 3austus (I113) 1.8 48
JlaGopaTopHbIe 3aHATHUS YUeOHbIM NIAHOM He NPe0yCMOMpPEeHbl - -

CamocrositesibHas padora (CP): 2.2 60
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM AUCHUIIINHBI 2.2 60

Buja koHTpOJISi: 3a4eT / IK3aMeH 3a4er 3a4er

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«'paxnmanckasi 3alUTa B Ype3BbIYaiiHbIX cutyanusax» (PT/.2)

VYyeOHasi TUCIUIUIMHA YUTAeTCsS B paMKax (akynbTaTuBa B 1 ceMecTpe U 3aKaHYHUBACTCS
3a4€TOM.

1. llesp AUCHUNJIMHBI - OJTOTOBUTh CTYJIEHTA K OCMBICIECHHBIM MPAKTUYECKUM JIE€H-
CTBUSIM 10 00€CIEYEHHI0 CBOEI 0€30IIaCHOCTU M 3alllUThI B YCIOBUSX BOZHUKHOBEHHUS YPE3BBI-
YailHOM CUTyalluy IPUPOJHOTO, TEXHOTEHHOTO M BOGHHOT'O Xapakrepa.

OcHOBHOM 3aaueil AUCUUIUIMHBI ABISETCS (POPMUPOBAHHE YMEHHUH W HABBIKOB, ITO3BO-
JSIOUIMX HAa OCHOBE M3YYEHHMsI OMACHBIX W MOpakaroluX (PaKTOPOB Ype3BBIYAMHBIX CHUTYyallUl
IPUPOIHOTO, TEXHOIC€HHOTO U BOGHHOI'O XapakTepa, IPyruX OMacHOCTEW yMEJo peuaTh BOIpPO-
CBI CBOEH 0€301MaCHOCTH C MCIIOIb30BAaHUEM CPEJICTB CUCTEMBI IPAXKIaHCKON 3alUTHI.

2. B pe3yabTare 0CBOCHHS TUCHUILINHBI CTYACHT JOJIKEeH:
3HamMby:

- XapaKTEepUCTUKU MPUPOIHBIX OEJICTBUM, TEXHOTEHHBIX aBapuil U KatacTpo( Ha pajualvOH-
HO, XMMUYECKH M OMOJIOTHYECKU OMACHBIX 00BEKTaxX, Mopakarolue (hakTopsl Ipyrux onac-
HOCTEH;

OCHOBBI BO3/ICHCTBUS ONMACHBIX (PaKTOPOB YPE3BBbIYANHBIX CUTYaLUi Ha YeIOBEKa U MPUPO/I-
HYIO Cpeay, I0IIyCTUMBIE NpeAeIbHble KpUTEPUN HETaTUBHOTO BO3AEHCTBYS;
Mepbl 6€30MaCHOTO MOBEJEHHs NpU NMpeObIBaHUU B palioHaxX (30HaX) IOXKapoB, paMOaAK-
TUBHOT'0, XMMHYECKOI'0 U OMOJIOrMUECKOT0 3arps3HEHMS;
CHocoOBl U CPEJCTBA 3ALUTHI YEJIOBEKa OT BO3JEHCTBUS MOpaKalOMIMUX (aKTOPOB YPE3BbI-
YalHBIX CUTyalluil IPUPOJHOTO0, TEXHOTEHHOI'O U BOEHHOTO XapaKTepa.
ymems.
- UCTIOJIb30BaTh CPEJCTBA 3aLUThHl OPIaHOB JIbIXaHUS U KOXH, MEIULIMHCKHE JJI CaMO3all1-
Thl U OKa3aHHUS TOMOLIY IPYTUM JIFOISIM;
- IPUMEHATH NEPBUYHBIE CPEJICTBA MOKAPOTYLICHUS AJIs JIOKAIM3AlMKU U TYLICHUs MoKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);
- OKa3bIBaTh ceO€ M JPYTUM MOCTPAJABUIMM MEIUIIMHCKYIO TOMOIIb C UCIIOJIb30BAHUEM Ta-
OETbHBIX U TMOAPYYHBIX MEAULIUMHCKUX CPEICTB.
enadems.
- IpuéMaMu MPOBEJICHHUS] YaCTUYHON CaHUTapHOM 00pabOTKM MpH BBIXOJE U3 paiioHa (30HBI)
PaZ0aKTUBHOTO, XMMHUYECKOTr0 U OMOJIOrMUECKOT0 3arps3HeHUs (3apakeHns);
- crioco0aMH U TEXHOJIOTHSIMU 3alIUThI B YPE3BbIUANHBIX CUTYAIHIX.

N3ydyenne kypca rpaxaaHCKOW 3alllUThl B YPE3BBIYAMHBIX CUTYalUAX MPU MOJITOTOBKE
0akaaBpoB MO TEXHMYECKHUM HAIPABICHUSM MOATOTOBKU M CHEIMAJIBHOCTSAM HAlpaBI€HO Ha
npuobperenue crenyronmx komrerernuit OK- 9; OIIK- 6, ITK-4.

3. Kparkoe comepxxanue Q1M CUMILTHHBI.

1. OnacHoctu mpupoaHoro xapakrepa. CTUXUHHBIC OCICTBHS, SBICHUS MPUPOJBI pa3-
PYLIMTENBHON CHUJIBI - 3€MJIETPSICEHUSI, HABOJIHEHUS, CEJIEBbIE ITOTOKH, ONOJI3HU, CHEXKHBIE 3a-
HOCBI, U3BEP)KEHUE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparaHbl, OypH, MOKaphl.

2. OmacHOCTH TEXHOTEHHOT'O Xapakrepa. ABapuu U KaTacTpo(dbl Ha pagualliOHHO Omac-
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HOM 00BEKTe, XMMHUYECKU OMACHOM OOBEKTE, OMOJOTHYECKH OMAacCHOM OOBEKTEe; Ha TPAHCIOPTE
(>KeJIe3HOIOPO’KHOM, aBTOMOOMIJIBHOM, PEYHOM, aBHALIMOHHOM); Ha THIPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KU3Heo0ecTeueHusl.

3. OnacHoCTH BOEHHOT0 Xapakrepa. [I[puMenenune opykus MaccoBOro nopaxxeHus (saep-
HOT'0, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTEIbHBIM HAIOJTHEHUEM, HO-
BBbIX BUJIOB OPYXHS. 30HbI 3apa)K€HUS OT CPEACTB MOPAKEHUS U UX BO3IECHCTBUE HA HACEJIEHUE U
OKPY’KaIOIIYIO IPUPOJIHYIO CPENLY.

4. IToxxapHasi 6€30MaCHOCTh — COCTOSHUE 3aIUIIEHHOCTH HACEICHUs, UMYILECTBa, 00IIe-
CTBa U TocyJapcTBa oT moxkapoB. [loxapHas onacHOCTh (IPUYMHBI BOSHUKHOBEHHSI MT0KapOB B
3/1aHUAX, JIeCHbIe moxaphbl). Jlokanu3zauust u TymeHue noxapoB. Ilpocteiliine TexHuueckue
cpenctBa noxaporymeHus (oruerymmrenu OI1-8, OY-2) u npaBuia 1mojab30BaHMs HMHU.

5. KoMIutekc MeponpusaTUiil rpaXK1aHCKOM 3alUThl HACEJICHMUS.

Omnogemienue 1 nHGOPMUPOBaHUE HacelleHus 00 onacHocTu. [IpuHsTHE HAceleHneM CUTrHa-
noB onoBenieHus: («Buumanue BceM!», «Bo3aymiHas TpeBora», «PaguanimoHHasi OMAaCHOCTHY,
«Xumuueckas TpeBoray, «OTOol OMacHOCTH») U MOPSAIOK JEHCTBUS MO HUM. DBaKyalus Hace-
JIeHUS U3 30HBI ormacHOCTH. CIoco0bl IBaKyalui DKCTPEHHAs SBaKyalus CTYIACHTOB U3 ayAUTO-
pUU IpY BO3HUKHOBEHUH MOKapa.

CpencrtBa nHAUBHIYyaIbHOM 3amuThl opranoB aeixanus (I'T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PITIA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHUE CPEACTBA 3AIUTHI .

CpencTBa KOJJIGKTUBHOM 3alUThl HaceneHus. Ha3sHaueHue, 3alliMTHBIE CBOWCTBa yoOe-
xuml. [IporuBopanuanuonnsie ykpbiTus (IIPY, moaszeMmHble nemexoHble NEpexo/pl, 3ariyo-
JICHHBIE CTAHIIUU METPOIOJIUTEHA), MPOCTEHIINEe YKPBITUS (TpaHILer, OKOIbI, IEPEKPHITHIC I1Ie-
mm). [IpaBuiia 3anatus yoexuia.

6. OkazaHue nepBoi MEIUIIMHCKON IOMOILH NIPU OKOTaxX, paHEHUsX, 3apaxeHusx. [Ipo-
BEJICHHE YaCTUYHON CaHUTApHOM 0O0pabOTKHM KOKHBIX ITOKPOBOB YEJIOBEKA MPHU BHIXOAE U3 30H
PalMOaKTUBHOT0, XMMUYECKOTO U OMOJIOTMYECKOr0 3apa)KeHus (3arpsi3HEHNs ), U3 30H M10KapOB.

7. JInkBuanus MOCIEACTBUN YpEe3BbIYAMHON CHTyalMH. PaauanimoHHas M XMMHYECKast
pas3Be/ika ouara nopakeHus (3apaxeHus). ABapuiiHo-criacaTenbHble paboThl. CrienuanbHas 00-
paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, Jera3anus, Je3uH(EeKIns, Ie3UHCEK-
s

8. DKCTpeHHas 3BaKyallus U3 ayIuTOpuH (JabopaTopuu) B yCIOBUSAX MOXKapa, paaualiu-
OHHOI'0, XUMHMUYECKOT0, OMOJIOIMYECKOrO 3arps3HEHUs] TEPPUTOPUU C HCIIOJIB30BAaHUEM IpO-
creimmx cpeacts 3anmThl («Denuke», ['[I3K, npotusorasa I'TI-7 ¢ JII1T-3).

4. O0beM y4eOHOM JUCHUIIMHBI

Bunx yuebnoit paboThl B 3aueTHEBIX equHUIIAX B akanem.
yacax
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 1 36
AyJAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
CamocrosiTesibHas padora 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20

Bua uTOroBoro KOHTpoJIsi: 3a4er - -

Bunx yuebnoit paboThl B 3aueTHEBIX equHUIIAX B actponom.
yacax
O01ast TPy10€eMKOCTb M CHUTIITHHBI 1 27
AyAUTOpPHBbIE 3aHATHS: 0,44 12
Jlexmun 0,44 12
CamocrosiTeJibHas padoTa 0,56 15
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IToaroToBka K KOHTPOJIBHBIM paboTaMm 0,56 15

Bujg uTorosoro KOHTPOJIsA: 3a4€T - -

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Teopernueckune ocHOBBI xumum» (®T/1.3)
1. Heanb AUCHMILUIMHBI — (DOPMHUPOBAHKE Y CTYACHTOB MPOYHBIX (DYHIaMEHTATbHBIX 3HA-
HUM B 00J1aCTH XMMHUU HA OCHOBE M3YyU€HHUS OCHOBHBIX MOHITHIA M 3aKOHOB XUMHUH C OMOPOH Ha
tabmuiy snementoB J[.M. MenneneeBa, Tabiuily paCTBOPUMOCTH U Psil aKTUBHOCTU METAILJIOB.
Hucnunimna «TeopeTnueckue OCHOBBI XUMUMY JOTIOHSIET U CIIOCOOCTBYET JIydllleMy MOHUMa-
HUIO JUCIHUILTUHBI «OO0IIast 1 HeOpraHMIeCKast XUMUS
2. B pe3yabTare u3y4yeHus1 JMCHUILIHHBI 00YUYAKOIIUIicsl O MporpaMMe 0aKkajaaBpH-
aTa J10JIKeH:
Obnadams CIeAyOIUMU KOMIIETEHIIUAMU:
— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B ipodeccuonanbhoi aesreapaoctu (OIIK-1);
— FOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHUM BEILIECTBA, IPUPOJIE XUMUUYECKON CBSI3U
B Pa3JIMYHBIX KJIaCCaX XMMHYECKUX COSAMHEHMI JJIs TOHUMaHUs CBOMCTB MaTepHalioB U MeXa-
HU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIIUX B okpysxatoiiem mupe (OI1K-3);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COSAMHEHHUN U
MaTepualioB Ha X OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty (I1K-18).
3Hnams:
— OCHOBHBIC 3aKOHBI XUMUH;
— CTPOCHHE aTOMa U NIEPUOANYECKUN 3aKOH;
— OCHOBHBIE KJIaCChl HEOPIAHUYECKUX BEILIECTB;
— KJIaccu(UKAIMIO XUMUYECKUX PEaKIUi;
— OCHOBHBIC THUITBI XUMHUYECKOH CBSI3U;
— MPOIIECCHI, MPOTEKAIOIINE B PACTBOPAX, 1 OCHOBHBIE TEOPHH KUCIOT U OCHOBAHUH.
Ymems:
— COCTaBJIATh DJIEKTPOHHBIE (POPMYIBI aTOMOB M OMPENENSITh BAJICHTHOCTH U CTETICHH
OKHCJICHUS B COCTMHEHUSX
— COCTaBIATh (DOPMYIJIBI HEOPTAaHMUECKUX BEIIECTB Pa3NUYHBIX KJIACCOB (OKCHIOB, KHC-
JIOT, OCHOBAHUH, COJIeH);
— COCTaBJISITh YPAaBHEHUSI XUMUYECKHUX PEAKINI pa3TUYHBIX THUIIOB;
— MIPOBOJIUTH CTEXHOMETPUICCKHE PACUEThI IT0 YPABHEHHSIM XUMHUICCKUX PEAKITHIA;
— COCTaBJIATh (POPMYIIBI KOMIUIEKCHBIX COSMHEHUH, 1aBaTh UM Ha3BaHUS U Mpeaiaratb
CIIOCOOBI OJTYYEHHUS.
Braoemy:
— METOJIaMHU OIMCAaHUS CBOMCTB BEUIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BHITEKAIOIINX U3
MEPUOANYECKOTO 3aKOHA U MIEPUOTNIECKON CUCTEMBI XHMHUECKUX dJIEMEHTOB.
3. KpaTkoe conep:kaHue JUCHUTLINHBI
Mooyns 1. BBeieHE B XUMHUIO.
OcHoBHbIE TTOHATHS XUMHUHA. OCHOBBI aTOMHO-MOJICKYJIIPHOTO YICHHSI, BEIYUCIICHUS pa3-
MEpPOB U MAcCC aTOMOB M MOJIEKYJI, OTHOCHUTEIbHbBIE aTOMHBIEC U MOJICKYIJIIPHBIE MACChI, MOJIIpHAs
Macca. 3aKOH IPOCTBIX KPaTHBIX OTHOILEHUH, 3aKOH COXPAHEHHUS MacChl, TPOCTEHIIINE BHIYHCIIE-
HUS TI0 yPaBHEHUSM XUMUYECKUX PEaKIi Ha “U30bITOK-HEeN0CcTaTOK . ['a30BbIe 3aKOHBI, ypaB-
HeHne Kitanelipona — MeHieneeBa 1 BBIYMCICHHS HA €70 OCHOBE.
OcHOBHBIE KIJIACCHI HEOPTAHUYECKUX COeTUHEHHH. KHCIOTBI M OCHOBaHUS; COJH: CPEJ-
HUE, KUCTIble, OCHOBHBIE, KoMIUIeKcHbIe. Kinaccudukanus u HomeHkiarypa. Juccouunanus siek-
TPOJUTOB B BOJHBIX pacTBOpax. AMQOTEepHBIE OKCUABI U TUAPOKCUIBI U OCOOCHHOCTH UX XHMHU-
yeckux cBorcTB. Kucnopoansie u 0eCKUCIOPOIHbIE KUCIOTHI M UX COJIH.
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Kommnekcusie coeaunenus. O01ue cBejleH!sI 0 KOMIUIEKCHBIX coenHeHusx. Komrmiek-
coo0pa3oBarenb, JUraH bl, KOOPAWHALMOHHBIE YHMCIIA, IEHTAHTHOCTD JIMTAHJ0B, BHYTPEHHSISI U
BHEUIHsS chepbl KOMIUIEKCHOTO coequHeHus. Kinaccuduxaims KOMIUIEKCOB 1O BULy KOOPAUHHU-
pyeMbIxX nuraHaoB. HoMmeHkIaTypa KOMIUIEKCHBIX coenuHeHui. [IpencraBienne 06 mzomepun
KOMIUIEKCHBIX coeAuHeHu. Peakinu oOpa3oBaHUs KOMIUIEKCHBIX COEIMHEHUHN, CBOWCTBAa KOM-
IJIEKCHBIX COCIMHEHUN.

OcHOBHbIE THUIBI XHMHUYECKUX peakiuil. Peakiuun OOMEHHbIE M OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC. TUIINYHBIE OKUCIUTEIN U BOCCTAHOBUTEIM, HAIMCAHUE YPABHEHUH IIPO-
CTEHIINX OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. TUmbl OOMEHHBIX peaklui, TUIPOIU3
COJIEH B BOJHBIX paCTBOPAX.

[lepuonnueckuii 3akon .M. MenneneeBa u nepuoandeckue cBorcrBa. CoBpeMeHHas
(dbopMynHpoOBKa MEPUOANYECKOTrO 3aKoHa. lleproauueckas cucTeMa U €€ CBSI3b CO CTPOCHUEM
aTtomoB. [Ipencka3zanue cBOMCTB Ha OCHOBE NMEPUOIUYECKOIO 3aKOHA. ATOMHBIE U MOHHBIE pajiH-
YCBbI. YCJIOBHOCTb 3THX IOHATHW. V3MeHEHuEe paanycoB aTOMOB IIO NEPUOAUYECKON CHCTEME.
HonHbIe paginychl U UX 3aBUCUMOCTD OT JIEKTPOHHOI'O CTPOCHUSI aTOMOB M CTENIEHU OKUCIICHUS.
OHeprus MOHU3ALUU U CPOACTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B U3MEHEHUH SHEPTUU HOHU3a-
nuu. Cxema Koccenst ansi 00bsCHEHUS OTHOCUTENBHOM CHIIBI KUCIOT M ocHoBaHMil. [Ipeacras-
JeHue 0 MeTojax cpaBHuTenbHOro pacuera M.X. KapanerbsHia. 3HaueHHe NEPUOIUUECKOTO
3aKOHa.

Mooynb 2. Xumudeckas CBSI3b.

Tunbel XUMHUYECKOW CBSI3U. DIJIEKTPOOTPULIATENBLHOCTh. KOBajeHTHass M MOHHAs CBSA3b.
CBoiicTBa KOBAJICHTHOW CBSI3U: HAIPABIECHHOCTh W HACHIIIaeMOCTh. llonsipHas KoBajeHTHas
CBsI3b. XAapPAKTEPUCTUKU KOBAJIGHTHOM CBSI3U: IJIMHA, IPOYHOCTh, BaJICHTHbIE yIibl. [{nuHbI 0qH-
HapHBIX M KPATHBIX CBsi3ed. D(DPeKTUBHBIC 3apsIbl AaTOMOB B MOJIEKYJIax. JIMIMOTBHBII MOMEHT.
JrmonbHbBIE MOMEHTBI M CTPOCHHE MOJIEKYJI. FIOHHas1 CBSA3b KakK MPEAEIbHbIN Clyyald KOBAJIEHT-
HOU cBsi3u. HeHampaBieHHOCTh M HEHACHIIIAEMOCTh MOHHOU CBsi3U. [lonsipusaius noHoB. 3aBU-
CHMOCTb IOJISIPU3ALMM HOHOB OT THUIIA DJIEKTPOHHOM CTPYKTYPBHI, 3apsia U paanyca HOHOB. Biu-
SHHUE TOJSAPU3aLNN Ha CBOMCTBA BEIIECTB. MEXMOIEKYIApHAsd U BHYTPUMOJIEKYJISIPHAs BOJO-
POZIHAsI CBSI3b. DHEPIus M JIJIMHA BOJOPOJHOM CBs3U. BinsiHuE BOIOPOJHON CBSI3U Ha CBOICTBA
BellecTB. Merainyeckasi CBsi3b U ee cBoicTBa. OOIIMe MpeICTaBICHNUsSI O MEKMOJIEKYIISIPHOM
B3aMMOJICHCTBUH.

Mooyns 3. CBolicTBa pacTBOPOB.

PactBOpBl ¥ B3aMMOJEHCTBHS B pacTBOpax. Teopuu KUCIOT U ocHoBaHuM. IIpormeccsl,
COIPOBOKAAIOIINE 00pa30BaHUE KUJIKUX UCTHUHHBIX PACTBOPOB HEIJIEKTPOIMTOB U AJIEKTPOJIH-
TOB. XapakTEepUCTHKA MEXKYACTUYHBIX B3aUMOAECHCTBUM B pacTBopax. IIpencrasienue o coib-
BaTanuu. lneanpHbie U peaibHbIe PAaCTBOPBI. AKTUBHOCTH; KO (HUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHMS] CBOMCTB KOMIIOHEHTA PEAJIbHOTO pacTBOpa OT €r0 CBOWCTB B UCAIBHOM PACTBOPE.
Peakuuu, nporekaronue B pacTBOpax.

Henocrarounocte Teopun Appenuyca. [IpoToHHas Teopus KUCIOT U OCHOBaHWMW; KOH-
CTaHThI KUCJIOTHOCTU UM OCHOBHOCTH; miKayia pKa u pKB. KoHcTanTa aBTonpoTosinsza pacTBopH-
tenst. Juddepennupyroniye u HuBenupyomue pactsopureny. [lonsatue 06 37eKTPOHHOM Teo-
PUH KUCIIOT U OCHOBAHHUM.

4. O0beM yueOHO JUCUMIIJIMHBI

Cemec
Bcero P
1
Bun yuebnoit paboTbl B 3a4eT- B 3aueT-
B aKaJIEM. B aKaJlEM.
HBIX €U~ HBIX €OU-
qacax gacax
HULAaX HULAaX
OO0masi Tpy10eMKOCTb 1M CHHUILIH- 2 79 2 79
HBI
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KonraktHasi padora (KP): 1 32 1 32
Jlexumu (Jlek) 0,5 16 0,5 16
[Tpaktuueckue 3ansatus (I13) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocrositensHas paboTa 0,2 0,2
CaMOCTOsATEIbHOE U3YUCHHUE Pa3/IeiioB 1 39 8 1 398
JUCIUATLINHBI
Buja nTOroBoro KOHTpoOJIs: IK3a-
3auer
MeH/3a4eT
Bcero Cer “p
Bun yuebnoii pabotbl B 3a4eT- B acTpo- B 3a4eT-
B acTpo-
HBIX €IM- | HOM. Ya- | HBIX CIH-
HOM. 4yacax
HHUIAX cax HHUIAX
O01as TpyA0eMKOCTb 1N CIUNITHHBI 2 54 2 54
KonrakTHas pa6ora (KP): 1 24 1 24
Jlexmu (Jlek) 0,5 16 0,5 16
[Tpaktuyeckue 3anstus (I13) 0,5 16 0,5 16
CamocrositesbHasi padora (CP): 1 30 1 30
KoHnrtakTHas camoctosTenbHas pabora 0,15 0,15
CamMocTosATeIbHOE U3YUYCHHE Pa3AeiioB 1 20 85 1 29 85
JUCITATIIAHBI
Bu1 HTOroBOro KOHTpOJIS: IK3a-
3auer
MeH/3a4ueT

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«BBenenue B matematuxky» (PT/1.3)

1. Henbo AMCHUILIMHBI SBIsieTCS popMUpOBaHUE y OakaaBpa 0a30BbIX MaTeMaTHue-
CKUX 3HaHUM, HEOOXOAMMBIX /s JaJbHEHIIero M3y4eHus pas3/ielioB BBICHIEH MaTeMaTHKH. A
TaKXKe, JUIsl U3Y4eHUs psiia OOIIeHAYUYHbIX AUCUMILIMH U AUCHUIUIMH NPO(EeCCHOHATBHOTO LUK-
na.
2. TpeboBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIIHMHBI
N3yuenne kypca BBereHue B MaTreMaTHKy IpU MOJATOTOBKE OakalaBpOB MO HAIpaB-
nenuro 18.03.01 Xummuueckasi TeXHOJI0rust, NPOGuIb «XMMHYECKasA TEXHOJIOTHsI MaTe-
PHAJIOB M NPUOOPOB 3JIEKTPOHHOI TeXHMKH H HAHO3JIEKTPOHUKH» CIIOCOOCTBYET NMPHOO-
PETEHUIO CIEAYIOINX KOMITETCHIIHI:
2.1. ITIpodeccruonanbHbIe:
- CHOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (PU3UYECKHE U XUMHUUECKUE IKCIIEPUMEHTHI, MPO-
BOJUTH 00pabOTKY HMX Pe3yJbTaTOB M OLIEHHWBATH MOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bl U yCTa-
HAaBJIMBaTh T'PAaHUIBl UX NPUMEHEHUs, IPUMEHATh METOAbl MAaTEMAaTHUECKOIO aHalIM3a U MoJie-
JIMPOBAHHMSI, TEOPETUIECKOTO M IKCIIEpUMeHTaNbHOTO rccnenaoBanus (ITK-16).
B pesyabTare n3y4eHusi JMCHMILIMHBI CTYACHT 10JI7KEH:
3HAMb.
-OCHOBHBIE METOIbl MCCIICAOBAHUS 3JIEMEHTApHBIX (DYHKIIHMIA, UX CBOMCTBA U rpaduKu, TOXKIe-
CTBEHHbIE NpeoOpa3oBaHMsl alreOpandeckux M TPUTOHOMETPUYECKHX BBIPaXKEHUH, CIIOCOObI
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pELIeHUs] YpaBHEHUI U HEPABEHCTB, AJIEMEHThI TEOPUU YHCEJI, BKIIFOUasl KOMIUJIEKCHBIE UNCTIa, U
TEOPHH MHOKECTB, OCHOBBI AHAJTUTUYECKON r€OMETPUH, BEKTOPHOU U JIMHEHHOH anreOpsl;

ymems.
-IpHOOpEeTaTh HOBbIE MaTEMaTHYECKUE 3HAHUS, UCIOIB3ys COBPEMEHHbIE 00pa30BaTeNbHBIC H
nH(OPMaLMOHHBIE TEXHOJIOTUH, COCTABIIATh MaTeMaTHUYEeCKHE MOJENN TUIOBBIX 3aJa4 U HaXo-
JUTh CIOCOOBI MX PEIICHHI; YMETh MEPEeBOJUTh HA MAaTEMAaTUYECKUN SI3bIK MPOCTEUIIHNE MpO-
0JieMbl, MTOCTABJIEHHBIE B TEPMHUHAX JPYIMX MpPEeIMETHBIX o0JacTed, U HCIOJIb30BaTh MPEBOC-
XOJICTBA ATOH nepeopMyITUPOBKH IS UX PEIICHUS,

enadems.
-MaTeMaTU4YECKOH JIOTMKOM, Pa3BUTHIMHU Y4€OHBIMH HaBBIKAMU U TOTOBHOCTBIO K MPOOKEHHIO
o0pa3oBaHMsl, yMEHHEM YUTATh U aHAJM3UPOBATh YUYEOHYI0 MaTEeMaTUYECKYIO JIUTEpaTypy, mep-
BUYHBIMH HaBBIKAMH M METOJIAMH PEIICHUS MaTeMaTHYeCKUX 3a/1a4 JAUCIHUILIMH Tpodeccuo-
HAJIBHOTO IIUKJIA U JUCIUILIMH TpOodUIbHON HAPABICHHOCTH.

3. KpaTkoe coep:kaHue JUCUUIIUHBIL
BBenenue.

[Tpenmer u Meronpl MaTeMaTuku. OnucaHle OCHOBHBIX pa3ziesioB Kypca. TpeOoBaHus npu usy-
YEHUU Kypca.
Monyas 1.
DJIeMEeHTHI TEOPUH YK ceJl U TeOpruH MHOkKecTB. [lelicTBuA Hax MHOro4wieHamu. OCHOBHBbIE
THUIIBI YPABHEHN U HePpaBeHCTB, MeTO/AbI UX pemieHusi. Yucna (1enble, oTpULaTEIbHbIE, BE-
[IECTBEHHbIE). AOCOMIOTHAS BETUYMHA JIEHCTBUTENbHOTO yncna. Kommekcusle yncna. Onepa-
LMY HaJ HUMHU. MHOXeCTBa U ONepaluy HaJ HUMH. DJIEMEHTbl MHOXECTBA, IMOJAMHOXECTBA.
UYucnosble MHOkecTBa. Popmynsl Myaspa u Ditnepa. M3BieueHue KOpHS N-OW CTENEHU U3
KOMIUIEKCHOTO uncia. PemeHue ypaBHEHUHN KBaJpaTHBIX M BBICIINX HOPSAKOB. PanuoHanbHas
npoOb. OcHOBHas TeopeMa anreOpsl. TpUrOHOMETpUYECKHE ypaBHEHHs M HepaBeHcTBa. Jlora-
pudMuyeckue ypaBHEeHUs M HepaBeHCTBa. [loka3aTenbHble ypaBHEHUS U HEpaBeHCTBa. Perienue
YPaBHEHUI U HEPABEHCTB CMEIIAHHOTO THIIA.
Monyas 2.
®Dyukuun 1 ux coicra. Ilpocreiimme d1emMentapubie pynkuun. Hexoropnie Bonpocsl
IJIAHMMETPUM M CTepeoMeTPUH. AHAJMTHYECKAsl TeoMeTpHusl.
[Tonsatus ¢pynkuuu. MccnenoBanue ¢ynxmuu. CrnocoOsl 3aganus GyHkiuii. OO0paTHble (QYyHK-
1. CBOMCTBA JIeMEHTapHbIX QYHKIUI. (JIMHEHHbIE, KBaJpaTUUHbIE, CTETIEHHBIE, I0Ka3aTelb-
Hble, Jorapu(mMUUYecKre, TPUTOHOMETpUUYECKHe U Japyrue) MeTtoa KOOpAMHAT Ha IIOCKOCTH.
JlexapToBa NpsiMOYrojibHasi CUCTEMa KOOPAMHAT, MOJIsIpHas cuUcTeMa KoopauHaT. PaccrosHue
MEXy IBYyMs TOUKamHM. JleneHue oTpeska Mmomnojam. YToJI MEXIy ABYyMs NPSAMBIMH Ha IJIOCKO-
CTH. Y CIIOBUS NApaJuIEIbHOCTU U NMEPIEHIUKYIAPHOCTH NPSAMBIX. Y paBHEHHUS NPSAMOM JINHUU Ha
MJIOCKOCTH: 00111ee, ¢ YriIoBbIM KO3 (UIIMEHTOM, MPOXOAIEH Yyepe3 NaHHYI0 TOYKY B 3aJlaH-
HOM HamlpaBJICHUM, MPOXOASIIEH Yepe3 JIBE JaHHbIE TOYKU. PaccTosiHME OT TOYKM 10 MPSIMOM.
Kpusbie Broporo nopsiaka. Kanonnuyeckue ypaBHeHHsS U TpadUKH OKPYKHOCTH, DJUIMIICA, TH-
nepOoIIbl, MapadoJIbl.
Moayas 3. BexkTopHas ajareopa.
BexTopsl. Monynbe BekTopa. OpThl, HallpaBistomine Kocunycsl. Onepanuu Haja Bektopamu. Cka-
JSIpHOE TPOU3BEJIEHUE IBYX BEKTOpPOB. BekTopHOE mpousBereHue AByX BEKTOpoB. CMeliaHHOe
IIPOU3BENIEHUE TPEX BEKTOPOB. DU3NUECKOE U FEOMETPUUECKOE TPUIIOKEHNE BEKTOPHBIX IIPOU3-
BEJICHUH.
Monyas 4. Jluneiinas aareopa.
Martpuiel. Oniepanuu Haa MaTpUIlaMU. DJIeMEHTapHbBIC TpeoOpa3oBaHus CTPOK Marpuilbl. [Ipu-
BEJICHME MATpUIbl K CTyneH4YaromMy BUAy U Buay I'aycca. Panr matpunsl. Onpenenurens mMat-
putiel U ero cBoiictBa. OOpaTHas maTpuiia. Pemenne cucteM JIMHEHHBIX aNreOpandecKux ypaB-
HEHUI (¢ moMoIIsI0 00paTHOM MaTpuIlsl, MeTooM ["aycca, metogom Kpamepa). [Ipencrapnenue
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0 JIMHEWHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS
MaTpUIIbI.
4. O0beM y4eOHOH JUCIHIJIMHBI

Beero Cemectp
Bun yaeOHOM paboThI 1
3E Axaj. 4. 3E Axkap. 4.
O01as TPyA10eMKOCTh U CIUNITHHBI 2 12 2 12
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 1 36 1 36
Jlexknun 0,5 18 0,5 18
[TpakTaeckue 3anrstust (I13) 0,5 18 0,5 18
CamocrosiTejibHas padoTa 1 36 1 36
KonTakTHas camocTosTenpHas padora 0,2 0,2
S;MOCTOHTCJIBHO@ U3Y4YE€HHE pa3/iesioB AUCLHUILIH- 1 358 1 358
Buja uToroBoro KOHTpoOJIs: 3auer
Cemectp
Bun yuebHoit paboTbl Beero 1
3E Actp. 4. 3E | Actp. u.

O01mas TpyA10eMKOCTh 1Y CIUNITHHBI 2 54 2 54
KonrakTHasi pa6oTa — ayJuTOpPHBIE 3aHATHS: 1 27 1 27
Jlexun 0,5 13,5 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5 0,5 13,5
CamocrosiTejibHas padoTa 1 27 1 27
KonTakTHas camocTosTensHas paboTa 0,1 0,1
g:IMOCTO}ITeJ'IBHOG W3YYEeHHE Pa3fesioB AUCIUTLIH- 1 26.9 1 26.9
Buj HTOroBOro KOHTPOJIS: 3auer
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