AHHOTAUM PA0OYHUX MPOTPAMM AUCUUIIMH
4.4.1. lucunnjuHbl 00s13aTe/IbHON YacTH (0a30Bast 4acTh)

AHHOTaIUsA padoyeil MPOrpaMmMbl THCUUIIIMHBI
«Anocrpannblii 13b1k» (b1.5.01)

1. Heap AMCHUILUIMHBI — TPUOOPETEHHE 00YJAOIUMUCS 00IeH, KOMMYHUKATHBHOMN
U NpoQecCHOHATBHON KOMIIETCHIMH, YpOBEHb KOTOPBIX Ha OTHENbHBIX 3Talax sA3bIKOBOM
NOATOTOBKM  IO3BOJIAET  MCHOJb30BaTh  HMHOCTPAHHBIM  SI3bIK  INPAKTUYECKH Kak B
npoecCHOHATBHON (ITPOM3BOACTBEHHOM M Hay4yHOM) [EATENbHOCTH, TaKk W A Ielel
camMo00pazoBaHusI.

2. B pe3yabTrare u3ydyeHUs] AUCHMIUIMHBI O00y4YalOIIUICA IO NporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crneyromumu o0mekyasTypHbiMu (OK) koMneTeHIusIMHu:

— CIIOCOOHOCTBIO K KOMMYHHUKAI[MM B YCTHOW W MHCbMEHHOW (OpMax HAa PYCCKOM M
MHOCTPAaHHOM  f3bIKax JJIsl  peIleHUs 3a/ad  MEXIMYHOCTHOTO U MEXKYJIbTYpPHOIO
B3aumoercteus (OK-5).

3namu:

— OCHOBHBIE  CIIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX  €IUHUI] U  OCHOBHBIE
CJI0BOOOpa30BaTENIbHbBIE MOJICIIH;

— PYCCKHE DOKBHUBAJIECHTHl OCHOBHBIX CJIOB U BBIDOXEHUH peud B IpoLEcce
MEXJIMYHOCTHOI'O U MEXKYJIBTYPHOTO B3aUMOACHCTBUS;

— OCHOBHBIE TIPUEMBI H METObI peepUpOBAaHUS U AaHHOTHPOBAHHS JTUTEPATYPHI,

— TIIaCCHBHYI0 M AaKTHBHYIO JIEKCHUKY, B TOM 4YHCJE OOLICHAYYHYIO M CHELMAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO /17151 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

— MpHEMBI pabOThl ¢ OPUTHHAILHON JIUTEPATYPOi HA HHOCTPAHHOM SI3bIKE.

Ymems:

— paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

— paboTaTthb cO CloBapeM;

— BECTH NIEPENNUCKY HA N3y4aeMOM SI3BIKE C LENbI0 MEXINYHOCTHOIO U MEXKKYIBTYPHOTO
B3aUMOJCHCTBUS;

— BECTH  pEUEeBYI0  JIEATEIbHOCTh  NPUMEHHUTEIbHO K  cdepe  ObITOBOH U
poeCCHOHAIBHON KOMMYHUKAITUH.

Braoemy:

— HHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEKKYJIbTYPHOI'O OOILICHMUS,
HaBbIKAMH M YMEHHUSIMH pEUeBOW JEATENbHOCTH TNPUMEHMUTENBHO K cdepe ObIToBOW U
npoheccuoHaNbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peun;

— OCHOBaMHM pedepupoBaHMS U aHHOTUPOBAHMSA JIUTEPATypbl Ha H3y4aeMOM
MHOCTPaHHOM SI3bIKE.

3. KparTkoe cogep:kaHue TUCHHUIINHBI
Pasoen 1. I pammamuueckue u nexcuueckue mpyoHoCmu u3yuaemozo ;A3vikd.

1.1 CopsokeHne M HM3MEHEHHE TJIarojia-CBsi3kM B (opMax HACTOAILIET0 BPEMEHH.
Bunospemennsie ¢opmbl riarosnioB. OOpa3zoBaHue (GOpM  MPOCTHIX, MPOJOKEHHBIX,
nepdeKTHBIX U NnepPeKTHO-TIPOJOKEHHBIX BpeMeH riarosia. BonpocurenbHble MpeaoxkeHus B
pa3ianuHbIX BpeMeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (JOPM TJIarosia B pa3iMuHbIX BpEMEHaX.

1.3 OOpa3oBanue MPOCTHIX, MPOAOIKEHHBIX, MEP(YEKTHBIX BPEMEH IJIarojbHbIX (GOpPMHU
ynorpebnenne Gopm crpamarenbHoro 3anora.l.4. BugoBpemeHHBIE (OPMBI  TJIaroJoB.
OO6pa3zoBaHue TPOCTHIX, MPOJODKEHHBIX, MEP(HEKTHBIX U NMEePPEKTHO-TPOIOKEHHBIX BPEMEH.
BonpocutenbHble npeuiokeHusl B pa3IuyHbIX BpeMeHax. OOpa3oBaHue OTPULIATENBHBIX (OpM
IJIaroJsia B pa3iMyuHbIX BPEMEHaX.



1.4 Ipuyactus. Ilpuyactus Hacrosero u npoueamero BpeMenu. Ilepdexkrabie popmbl
npuvacTrs. MecTo MpuvacTUii B MPeIoKeHUH. AOCOMIOTHBIA MPUIACTHBIA 000POT.

1.5 Undunutus. @opmel unpuautuBa. [IpogomkeHHbii 1 neppeKTHbI WHOUHUTHUB.
Oynkuun vHGUHUTHBA B mpeiokeHuH. OOpa3oBaHue M ynoTpebsieHHe HH(UHUTHUBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKALLEE) U «CIOKHOE JTOTIOTHEHHUEY.

1.6 Mopanpnbie riaronsl. CTpykTypa npemiokeHus. [IpuHIUIBI CIIOBOOOpa3OBaHUSI.
Coxkpamienus (a00peBuatypsi). O603HaueHue nathl. [IpaBuia 9TeHUs XUMHYECKHX JJIEMEHTOB,
00o03HaueHU ¥ (HOpMyJ HEOPraHMYECKUX COCTUHEHUH M YPAaBHEHUH XMMHUYECKMX PEaKLHMM.
[IpaBuia urteHuss eauHUL u3MepeHus. IlpaBuima YTeHMsT HAMMEHOBAHMM  OCHOBHBIX
OpPraHUYECKUX COCIMHEHUH.

Paszoen 2. Pazeumue Hagbikos umeHus memamudeckux meKkcmos.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBeneHue B cieuagbHOCTD

2.1.2. JI.1. Menaenecen

2.1.3. PXTY um. J1.1. MenneneeBa

2.1.4. Hayka v Hay4HbIe METO/Ibl, HAYYHbIE CTAThU

2.1.5. CoBpeMeHHbIE HUHKEHEPHBIE TEXHOJIOTUU:

2.1.5.1. TexHonorus TyromiaBKux ¥ CHJIMKATHBIX MAaTEpUAJIOB.

2.1.5.2. TexHoI0TUSI TOHKOT'O OPTaHUYECKOr0 CUHTE3a.

2.1.5.3.TexHonorus HEOPraHMYECKUX BEILECTB.

2.1.5.4. TexHonorus 31€KTPOXUMUYECKUX TPOU3BOICTB.

2.1.5.5. TexHonorus  MmarepuajsoB ¥  NpUOOPOB  HJIEKTPOHHOM  TEXHUKH U
HAHODJIEKTPOHUKHU.

2.1.5.5. TexHonorus u nepepaboOTKa MOJTUMEPOB.

2.1.5.6.TexHonorus 3aiMThl OT KOPPO3UU

2.1.5.7. TexHOJIOTUSI OCHOBHOI'O OPraHUYECKOI0 U He(TEXUMHUECKOTO0 CUHTE3A.

2.1.5.8 TexHonorus NpUPOIHBIX FHEPIrOHOCUTENIEH U YIIIEPOIHBIX MAaTEPUATIOB

2.1.6. Xumudeckoe npearnpusitue

2.1.7. Xumnueckas nabopatopusi. TexHuka 6e3omacHocT B 1abopartopun. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oyaymiero.

2.1.9.buorexnonorust dapmaneBTHUECKHUE IPON3BOCTBA.

2.1.10. 3enenas xumus. [IpoOiaembl IKOJIOTHH.

2.2 Ilonsatue o Bupax ureHus. IIpocMOTpoBOE UTEeHHE HAa MpUMEpaxX TEKCTOB O XMMMH,
H.N. Menneneese, PXTY um, [1.1. Menneneena.

AKTHBHM3a1Us JIEKCUKHU IPOYNTAHHBIX TEKCTOB.

2.3 Wzyvaromiee uyTeHHE HAy4YHBIX U HAyYHO-TIONMYJSPHBIX TEKCTOB IO BBIOPAaHHOM
CHEIUAJIBHOCTH Ha IpuMmepe TekcToB: «Hayka u  HaydyHble METOIBI»,«XHMHUYECKOE
npennpustie», «COBpEMEHHBIE HH)KEHEPHbIE TEXHOJIOTHM», «XHUMHUYecKas JiabopaTopusl.
TexHuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHus B XMMUYECKOH J1aboparopuuy, «XuMHUsS
Oynymero. CoBpeMeHHbIE TEH/IEHIIUU pa3BUTUsI Hayku», «buotexnonorus. @apmaneBTuieckue
POM3BOJICTBAY, «3eieHas XxuMus. [IpoGieMbl H5KOTOTHIY.

Jlexcuueckre  OCOOGHHOCTM  TEKCTOB  HAy4YHO-TEXHUYECKOW  HAIPaBJIEHHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JINTEPATYPhl HAa U3y4aEMOM SI3BIKE.

Pa3zoen 3. Ilpakmuka ycmuoii peyu

3.1 IlpakTrka yCTHOH peuu MO TEMaM:

3.1.1. «I"'oBopuM o cebe, 0 cBoel Oyaymiei 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 T.1.

3.2 MoHosoruyeckas peub o TeMe «o cedbe u o Oyaymieir npodeccun». Jlekcuueckue



0COOEHHOCTH MOHOJIOTMYECKOHN peyu.

3.3 PedeBoil OTHUKET TIOBCEAHEBHOTO OONICHHWS (3HAKOMCTBO, IIPEACTABIICHHE,
YCTAHOBJICHHE M NOJAEp)KaHUEe KOHTAKTa, 3alpoc U cOOO0IeHre MHPOpMaLUU, TOOYXKIEeHHE K
JIEMCTBUIO, BBIPAYKEHUE IPOCHOBI, COIIIACHS).

OCoOEHHOCTH IUATOTUYECKON pedr 10 IPOMIECHHBIM TeMaM.

Pazoen 4. Ocobennocmu si3vika cneyuaibHocmu

I'pammaTHUecKHE TPYJHOCTH S3bIKA CIELIUAIBHOCTHU:

4.1. I'paMMaTHyeCcKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHThI IEPEeBOIa MPUYACTHI HA pyccKuid si3bIK. [IpudyacTHBIe 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenbHoe HakJIOHEHHE. POPMBI COCIIaraTeIbHOrO HaKJIOHEHUS B M3Y4aeMOM
A3plke. MoJanbHble TJaroyibl U UX HCIOJIB30BAHUE B IPEUIOKCHHUSIX B COCIAraTeJbHOM
HAaKJIOHEHUU. THIBI yCIOBHBIX IIPEMIOKEHUH. BapuaHThl 1epeBoAa NPENIIOKECHUM B
COCJIaraTeJIbHOM HAKJIOHEHUM W YCIOBHBIX INpeanokeHui. [lopsnok ciaoB B INPEAIOKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3yyeHue mpaBui MepeBoja pasinyHbIX (opM HMHOUHUTHBA U HMHOUHUTHBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3zyuaroiee yTeHUe TEKCTOB 10 TEMATUKE:

1) «JlaGopaTopus»

2) «MI3MepeHus B XUMUYECKOH 1ab0opaTopum».

CTuMCTHYECKHE OCOOCHHOCTH — CIIEHUAIBHOW HAYYHO-TEXHHUYECKOW JIUTEPaTypHI.
Opranuzanus paboTel €O cHENMaJIbHBIMM cioBapsMu. lloHsTHe o pedepupoBaHuM U
AHHOTHPOBAaHMM TEKCTOB IO crenuanbHocTU. [lowck HOBOM wmHbopmauuu npu pabore c
TEKCTaMU U3 MEPUOAMUYECKUX W3JaHUNA U MOHOTpa(Uii, HHCTPYKUUH, IPOCIIEKTOB U CIIPaBOYHOMN
JUTEpaTyphl [0 pacCMaTpUBAEMOM TEMaTHUKE.

4, O0beM yueOHOM JMCUMILINHBI
Bcero 1 cemectp 2 ceMecTp
Bugpsl yaeOHOM paboThI B3ay. | Bakal. | B3a4. | Bakaj. | B3a4. | Bakasl.
el. qacax ell. qacax ell. yacax
O0uas Tpy10eMKOCTh 8 288 4 144 4 144
JUCIHUILIUHBI 110 Y4eOHOMY IIAHY
KonTaktHas padora (KP): 2,2 80 1,3 48 0,9 32
Jlexuun (JI) - - - - - -
[Tpaktnyeckue 3anstus (I13) 2,2 80 1,3 48 0,9 32
CamocrositesbHas padora (CP): 4.8 172 2,7 96 2,1 76
CaMocToATeIbHON N3YUYeHHE 48 172 27 96 21 76
pa3zeNnoB AUCIHUILTUHBI
Buanbi KOHTpo.mUI: 1.0 36 ) ) 1.0 36
3a4eT C OLEHKOIi/IK3aMeH
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboTh B3a4. | BacTp. | B3a4. | BAacTp. | B3ad. | B acrp.
8 qacax el qacax ell. qacax
O01as Tpy10eMKOCTh 3 216 4 108 4 108
JUCIUILIUHBI 110 Y4eOHOMY IUIAHY
KonTaktHas padora (KP): 2,2 60 1,3 36 0,9 24
Jlexrm (J1) - - - - - -
IIpaktuueckue 3anstus (I113) 2,2 60 1,3 36 0,9 24
CamocrositesbHas padora (CP): 4,8 129 2,7 72 2,1 57
CaMocTosATeIpHOE U3YUYCHUE 48 129 27 79 21 97
pa3zesnoB AUCIUILTUHBI




Buabl koHTpOJIA:

. 1,0 27 - - 1,0 27
3a4eT ¢ OLeHKOH/DK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«®unocopus» (b1.5.02)

1. Heab aucuMnauHbl — cOpMUPOBaTh y CTYAEHTOB KOMILIEKCHOE IIPEICTABICHUE O
poiru U mecte uiaocopuu B CHCTEME T'yMaHUTApHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAyYK,
IIO3HAKOMUTb HX C OCHOBaMH (PUIOCO(PCKOro 3HaHMs, HEOOXOOUMBIMHM [UIl pELICHUs
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabrare u3ydyeHMsl AUCHMILUIMHBI O0Yy4YalONIMICHA IO NporpamMmme
0akajlaBpHATA J0JIKEH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

— CIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI (DMIIOCOMCKUX 3HAHUHM Ui (OPMHPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

3nams:

— OCHOBHO€ COJIepKaHHe INIaBHBIX (PUIOCO(PCKUX IIKOJI U HalpaBJIeHUH, IpecTaBUTENIEH
3THX IIKOJN, CBA3b M pa3inuue Hux (UIOCOPCKUX WHIEH, CBsI3b HCTOPUKO-(PHIOCOPCKUX
KOHIIETILMI ¢ COBPEMEHHBIMU IPO0IeMaMu UHIUBUAYaJIbHON U OOLIECTBEHHON KU3HH.

Ymems:

— NOHMMAaTh U AHAJIU3UPOBATh MHPOBO33PEHYECKUE, COLUAIbHBIE U MHIUBUAYAJIbHBIC
po0JIEMbI COBPEMEHHOM KU3HU;

— IPaMOTHO BECTU JUCKYCCHUIO, apryMEHTHPOBAHO OTCTaMBaTh CBOI IO3UIMIO IIO
3HaYUMBIM (prumocopckuM mpodIemMaM COBPEMEHHOM KHM3HH, ONMUPAsCh HA HapaOOTaHHBIA B
ucropun ¢uinocohuu Marepuan; NPUMEHSTh MOJyYeHHbIE (UIOCOPCKUE 3HAHMS K pEIICHUIO
po(hecCHOHANIBHBIX 3aj1au.

Braoemy:

— IpelacTaBiIeHUsIMH O (unocodpuu Kak HayKe M CHCTEME LIEHHOCTEW, ee MecTe B
cUcTeMe T'yMaHUTapHOTO 3HAHMUS,

— OCHOBaMH (PrJI0CO(CKOTO MBIIITICHHUS;

— KaTeropuaJibHbIM aIlMapaToM H3y4aeMOW IUCHUIUIUHBI, (HIOCOPCKUMH METOJaMHU
aHaJIM3a pa3IMYHbIX IPOOJIeM, HaBbIKaMU (GUIOCOPCKON KYIbTYpPHI [Ji BIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOTO B3IJIAAa Ha JEHCTBUTENBHOCTh W MECTO XUMHMHM M XUMHUYECKOW TEXHOJIOTMH B
LEITIOCTHOM KapTHUHE MHUPA.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Beenenue. dunocodus, ee mporucxokaeHre 1 poib B 00IIECTBE.

Mopyns 1. OcHoBHBIE (HHUTOCO(CKHE TITKOIIBI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jlemokput, IlmaTow,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CPEIHEBEKOBOM
¢mrocopun u smnoxu Bozpoxaenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuyeckas ¢uinocopus. Pycckas ¢unocodus XIX —
XX BB. OcHOBbl MapkcucTckoi Quimocopunu. OCHOBHbIE HANpaBICHUS COBPEMEHHOMN
bunocoduu.

Monyns 2. @uocopckre KOHIENIMN OBITHS U TIO3HAHUSL.

[Ipobnema ObiTHs B uctopuu (riocopuu. [loHATHS MaTepuUaTbHOTO W WIEATHHOTO.
OcHoBHBIE (unocockue HampaBiIeHUs: MaTepHaau3M U uaeanusM. IIpuHIun riobasbHOTO
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B HCTOPUH (UIIOCO(UU U HAYKH.

[Ipoucxoxaenue cozHanus. Poiap Tpyna B IpOUCXOKIAEHUN CO3HaHU. Mneanmncrnueckue
U MaTepUaIMCTUYECKUE KOHUeNnuuu co3HaHus. Co3Hanue u Mo3r. Co3HaTelnbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konnenuum rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyallu3M, palMOHAIU3M,
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CKEINTULM3M, arHOCTUIIN3M, KOHIIETIINS BPOKIEHHBIX UAEH, aipuopu3M. JlnanekTuka no3HaHUs:
YyBCTBEHHOE U pallMOHANIbHOE. OCHOBHBIE TEOPUU UCTUHBI.

Monyns 3. [Ipo6iemsl uenoBeka B GrIIocopu.

Yenosek kak mpeaMeT ¢puiaocopckoro aHanuza B uctopuu ¢puiocodpuu. [lporcxoxnenue
YeJI0OBEKAa: IMPUPOJHBIE U COLMAJIbHBIE YCIOBHUS aHTPOIIOCOLMOreHe3a. buonormyeckoe u
COLIMAIbHOE B yesnoBeke. IHAMBUI, HAMBUYAJIBHOCTD, TUYHOCTb.

CMbICH KHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACWJIMsA, €ero pojb B coBpeMeHHOM xu3Hu. Llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pEIUTHO3HBIE, SCTETUUECKUE LIEHHOCTH.

Monyns 4. ®unocodus uCTOpur U 0OIIECTBA.

YemoBeK B CHCTEME CONUANBHBIX CBsa3ed. JIMYHOCTE M Macchl, cBoOOma o
HeoOxoaumocTh. Dunocodpust ucropuu: GopMalMOHHAS W [MBHIM3ALUOHHAS KOHUEMIUU
UCTOPUYECKOTO pa3BUTHsA. lIporpeccucrckue m MUKIMYECKHE MOJENU pa3BUTHA. [ JoOanbHbIE
po0ieMbl coBpeMeHHOCTH. KoHLemnus ycToiMunBOro pa3BUTHs U CLIEHApUU OYIyIIETO.

OO61ecTBO U ero crpykrypa. ConuanbHas, NOJIUTUYECKAs: U JyXOBHas cepbl 00IECTBa.
Konnenmuu rocyaapcta B uctopuu Qguiiocodcekoit mpicau. ['paxkaanckoe o01IECTBO U IPaBOBOE
rocyapcTBo.

Monynsb 5. @unocodckue npodaeMbl XUMUH U XUMHUYECKON TEXHOJIOTHH.

Hayunoe u BHeHay4yHoe 3HaHue. CTPYKTypa HaydHOTO 3HAHHSA, €r0 METOJBI U (OPMBEI.
Hayunble peBOJIIOIIMM U CMEHA TUIOB pallMOHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHoOmIeHUST HAayKd U TexHUKU. ColuaiabHble TOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO Mporpecca. IJTUYECKHME U HKOJIOTMYECKHME HMIIEpAaTUBbl Pa3BUTUS HAyKU U
TEXHUKH.

MecTo XUMHUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoljemMa XMMHU KaK HayKd U
npousBojcTBa. llenm w 3amaunm  xumudeckod  TexHojoruu. Choenuduka  XUMHKO-
TEXHOJIOTUYIECKOTO 3HaHUS: (PyHIAMEHTAILHOE U MPUKIATHOE, SMINPUIECKOE U TEOPETHIECKOE.

4. O0beM yueOHOM TMCUMILIHHBI
. B 3au. B akan.
Bunaer yue6HOM paboThI e qacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 5 180
KonraktHas padora (KP): 1,3 48
Jlexuu (JI) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,4 16
CamocrositesabHas padora (CP): 2,7 96
CaMoCTOsITeTbHOE H3YUYECHHE PA3/IeTIOB TUCIIUTUIMHBI 2,7 96
Buja koHTpOJISI: IK3aMeH 1,0 36
. B 3au. B actp.
Buner yue6HOM paboThI e qacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 5 135
KonTaktHas padora (KP): 1,3 36
Jlexuuu (JI) 0,9 24
[TpakTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIOB TUCIUIUIMHbI 2,7 72
Buja koHTpOJISI: DK3aMeH 1,0 27

AHHOTaNUsA padoyeid NMPOrpamMmbl JUCUHUIIIIMHBI
«HUcropus» (b1. b.03)



1. Heasr aucuumamHbl — QopMupoBanue Yy 0OydYalOIMIMXCS  KOMIUIEKCHOTO
IIPEJCTABICHUS O POJIM M MECTE€ HCTOPUM B CHCTEME I'yMaHUTapHBIX M COLMAIbHBIX HAYK,
KYJBTYpHO-HCTOPUYECKOM cBoeoOpasun Poccuu, ee mecre BO BCEMHUPHO-UCTOPHYECKOM
nporecce, 00 OCOOEHHOCTSX W OCHOBHBIX 3Tamax €€ HCTOPHUYECKOro pa3BUTHS; BBEJCHHE
CTYACHTOB B KpYr HCTOPUYECKHX MpOOJeM, CBS3aHHBIX C O0JacTeio  Oyamymien
npodeCCHOHATIBHOM 1A TEbHOCTH.

2. B pe3yabTate u3ydeHus] JMCHMILIMHBI O0y4YalOUIWIC IO Nporpamme
0akajlaBpuaTa J10JIKeH:

Obaaoams crnienyromumu o0mekynsTypHbiMU (OK) KoMIeTeHIIUSMH:

— CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HUCTOPUYECKOIO
pa3BuTHs 001IeCcTBa 115 POopMHUPOBaHUs rpaxkaanckoit mosuimu (OK-2).

3namo:

— OCHOBHBIE HaNpaBJICHUS, TPOOJIEMBI U METOJIbI HCTOPUUYECKON HAYKH;

— OCHOBHBIE 3Tallbl U KJIIOUeBbIe COOBITHS UcTOpuM Poccun u Mupa;

— OCOOCHHOCTH Ppa3BUTHSl POCCHHCKOTO TOCYAApCTBA, BBIJAIOIIMXCS JAeSTelen
OTEYECTBEHHOM U BCceoOIIel HCTOPUH.

Ymems:

— COOTHOCUTH 00III1€ HCTOPUUYECKHE ITPOLIECCHI U OTJENIbHBIE (haKThl;

— BBISBJIATDH CYLLIECTBEHHBIE YEPThI HCTOPUUECKHUX ITPOLIECCOB, SABJICHUIN 1 COOBITHII;

— aHAJIM3UPOBATh COLMATILHO-3HAYUMBbIE IIPOOIIEMBI;

— (opmynupoBaTh U apryMEHTUPOBAHO OTCTaUBaThb COOCTBEHHYIO MO3ULUIO IO
pas3IMYHBIM NPOOJIEMaM UCTOPHH.

Braoemy:

— Mpe/ICTaBIEHUSIMH 00 UCTOPUH KaK HayKe, €e MECTE B CUCTEME I'YMaHUTAPHOTO 3HAHUS;

— NPEJCTABIEHUSMU 00 OCHOBHBIX ATANax B UCTOPUM YEJIOBEUECTBA U UX XPOHOJIOTUY;

— KaTeropuajJbHO-NIOHATUIHBIM alllapaToOM U3y4aeMOM TUCLHUIIINHBL;

— HaBBIKAMM aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Monyns 1. Uctopust B cucteMe colMaibHO-TYMaHUTapHBIX HayK. OCHOBBI METO0JIOTUU
ucropuyeckoit Hayku. OcoO€HHOCTH CTaHOBJIEHHUS TOCYAapCTBEHHOCTH B Poccun.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropudeckoi Hayku. Ponp Teopum B
no3HaHuu npoiwioro. CynHocTs, GopMbl, (QYHKIMH HCTOPUYECKOro 3HaHMA. VICTOYHMKHM 1O
OTEUYECTBEHHOM uCTOpuH, ux kiaccudukamus. Hcropuss Poccum — HeoThemiemas dYacThb
BCEMHMpPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOcTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAJIbHO-TIOJMTUYECKHUE NPOLIECCHI CTAHOBJICHHUS] POCCUMCKOMN roCyaapCcTBEHHOCTH. [IpunsaTue
XPUCTHAHCTBA.

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

Monyns 2. Poccuiickas umnepus B XVII1- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHM3alMd W IPOCBEIICHMUS.
Pedbopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoil umnepuu. OCHOBHBIE HANpaBICHUS «EBPONEU3ALNN» CTPAHBI.
DBOJIOIMUS COLMATBHON CTPYKTYpHI oOmiecTBa. JlanbHelee pacmmpenue rpanul Poccuiickoit
UMIIEPUH.

Poccust B XIX cronerun. Ilpomsimennsiii nepesopor B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexoja Poccun k MHIycTprHalbHOMY OOLIECTBY — pEIICHUE
KPECTBSIHCKOI'O BOIIpOCca 51 OrpaHUYCHUE CaMOJIepKaBHsL. JIMUTeNnbHOCTS,
HEIOCJIEeI0BaTeNbHOCTh, LHMKIMYHOCTh Ipolecca OypxkyasHoro pedopmupoBanus. Poib
CyObeKTUBHOr0 (hakTopa B MpeojojeHuu oTcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O6mecTBenHbIe ABMKeHUs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLUATBHO-PKOHOMUYECKOTO



pasButust Poccum B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh WHAYCTPHAIBLHOU
MoaepHuzanuu Poccuu. CooTHomieHune mnoauTudeckux cuil B Poccum B Havane XX Beka.
Hapacranune kpusuca camognepxkasus. IlepBas poccuiickas peBomtonus. OOpa3oBaHue
nojauTuyeckux mnaptuil. l'ocymapctBeHHas nayma Hadasa XX BeKa KakK TEPBbIA  OMBIT
poccuiickoro mapinamentapusma. CToipInuHcKas arpapHas pedopma. [lepBas mupoBas BoiiHa U
yuactue B Hell Poccum. @DeBpanbckas peBomonus 1917r. U KOpeHHbIE H3MEHEHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

Moayinb 3. OT COBETCKOro TOoCyapcTBa K COBpeMeHHo# Poccun.

dopMupoBaHUE U CYHIHOCTh coBeTcKoro ctpost (1917-1991rr.). IloaroroBka u mobdena
OkTs0pbcKOTO BOoOpYyKeHHOro Bocctanusi B Ilerporpaze. II Bcepoccuiickuii cbe3n CoBeToB U
€ro pemeHus. DKOHOMHYECKasi U COIMaIbHAs MOJUTHKA OOJBIIEBUKOB. ['paXk1aHcKasi BOWHA U
nHocTpanHas wuHTepBeHNUsA. Cynpba u 3HadeHue HOIla. VYTBepknenwe omgHOMapTUHHON
nonutuieckor cucrembr. O6pazoanre CCCP. [Tonmutudeckas 60pp0a B mapTUU U TOCYTAPCTBE.
CCCP B roas! nepBbix matuieTok (koHer 20-x rr. — 30-¢ rr.). @opMHupoOBaHHE PeKUMA JTUIHON
Bractu CTanMHa YU KOMAHJIHO-aJMUHUCTPAaTUBHON CHCTEMBl YIPABIEHUS TOCYIapCTBOM.
Buemmnss nomutuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benukoi
OteudecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CUJI B MUPE I10CJIE€ BTOPOl MUPOBOW BOIHBI.
Havano «xonognoit BoHHB». TpyaHoctu mnocineBoeHHoro pazsutus CCCP. VYixkecroueHue
NOJUTUYECKOTO  peKHMa M HACOJIIOTHYECKOTO  KOHTpouyisi.  [lombITkKM  OOHOBIIEHUS
«rocyaapctBeHHoro counanuzma». XX cbe3q KIICC u ocyxaenue kynbra auaHocTH CTanuHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenuubl 60-X TOMOB, MPUIUHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHH B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonuruka CCCP B konue 60-x Havane 80-X IT.: OT pa3psaKu K
000CTpeHHUI0 MEeXAyHapoJaHOU oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, L€, 3aaud,
OCHOBHBIC dTansl, pe3yiabTarel. Pacman CCCP. O6pazosanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapcTBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JluOGepanpHass KOHLENIMS POCCHHMCKHX pedopMm: Tepexoa K pbIHKY, (HOpMUpOBaHHE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pebopm B Hauame 90-x romoB. Koncturymus Poccuiickoit  ®Depepanun  1993r.
MesxHannoHanbHble OTHOIIeHHs. [lonmuTudeckre mapTuu M 0OIIEeCTBEHHBIC JABIKEeHUs Poccun
Ha coBpeMeHHOM »HTane. Poccuss Ha mytm MmoaepHuszauuu. Poccust B cucreme MHpPOBOM
SKOHOMHUKH U MEKIYHAPOIHBIX CBS3EH.

4. O0beM y4eOHOH JUCHHIINHBI

B 3au. B axkan.

Bunsr yue6HoIi paboThI e qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y1eOHOMY ILIAHY 4 144
KounraktHas patora (KP): 1,3 48
Jlexrum (JI) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
Camocrositesbnas pa6ora (CP): 1,7 60
Pedepat/acce 0,6 20
[TonroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
CaMocTosTeTbHOE U3YUCHUE Pa3J/IelioB Kypca 0,8 30
Buja koHTpoOJISi: IK3aMeH 1,0 36

Buibl yueGHOlM paGoThI Bau. | Bacrp.

el Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y1eOHOMY IIAHY 4 108
Konrakthas paoora (KP): 1,3 36
Jlexumnm (JI) 0,9 24
ITpaktuueckue 3ansatus (113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45




Pedepar/acce 0,6 15

ITonroToBKa K KOHTPOJIBHBIM paboTam 0,3 7,5

CamocTosTeIbHOE H3YUYCHHE Pa3Ie]IOB Kypca 0,8 22,5
Buja koHTpoJIsi: 3K3aMeH 1,0 27

AHHOTanuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«Dusnueckas Kyjabtypa u cnopr» (b1.5.04)

1. Ileab QMCHMIVIMHBI — OBJIAJICHUE METOAOJIOTMEH HAaydyHOro MO3HAHUSA (U3UYECKOM
KyJIbTYypbl M CIIOpTa; CHCTEMOW NPAKTUYECKUX YMEHMHA U HAaBBIKOB, 00€CIEUMBAIOIINX
COBEpILEHCTBOBAHUE MCUXO(PHU3NUECKUX CIOCOOHOCTEH; pa3BUTHE CIOCOOHOCTEH MCIOIb30BAThH
pasHooOpa3Hble (GOpMBI (U3NYECKON KyJIbTYPHI, CIOpTAa M Typu3Ma Ui COXPaHEHHS U
YKpPEIUIEHUsI CBOEro 370pOBbS M 3I0pPOBbS CBOMX OJM3KMX B IIOBCEJAHEBHOW JKU3HU U
npo¢eCCHOHATIBHON NIeSTeTbHOCTH; (POpMUPOBAHIE MOTHUBAIIMIOHHO-IIEHHOCTHOTO OTHOIICHHS K
¢du3nueckoil KynpType, (PU3MYecKOMy COBEPILIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA Ha
3/10pOBBII 00pa3 KU3HU.

2. B pe3yabrare wu3ydeHMs [AUCHUILVIMHBI OOy4Yyawuuiics 1m0 mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnadamy crnenyromumMu o0mekynbTypabiMu (OK) koMmeTeHIusIMu:

— CITOCOOHOCTH K CaMOOpraHu3aiuu u camoobpaszosanuio (OK-7);

— CIIOCOOHOCTBIO MCIIONIb30BaTh METOJbl U CpeAcTBa (PU3UYECKOM KyJIbTYpbI IS
o0ecrieueHHs IOJTHOIICHHOH colmalibHO# U npodeccnonanbHol aesitenabroct (OK-8).

3namo:

—  Hay4YHO-TPAaKTUYECKHE OCHOBBI (PM3UUECKOH KYJIbTYpHI U CIIOPTA;

—  COIMAaJIbHO-OMOIOTHYECKHE OCHOBBI (PU3MUECKON KYIbTYPHI H CIIOPTA;

—  BIHUSHHE O3/IOPOBUTEIBHBIX CHCTEM (PH3MUECKOTO0 BOCIUTAHHA Ha YKpPEIUICHHE
3J10POBbsl, NPOPHUIAKTUKY IPOPECCHOHATIBHBIX 3a007€BaHNUN U BPEIHBIX MPUBBIYEK;

— crnocoObl KOHTpOJST W OLEHKM (PU3MYECKOrOo pa3BUTHS U (PU3MYECKOU
MOJIFOTOBJIEHHOCTH;

— TpaBWJIa U CIOCOOBI MJIAHWPOBAHUS MHAMBHYaTbHBIX 3aHATUN pa3iIMyHOM LIE€JIEeBOM
HaIpPaBJIEHHOCTH;

—  HUCTOpHIO (U3MYECKON KyJIbTYypbl M CHOpPTa, UMETh IPEACTaBICHHE O 3HAUMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEW CTpaHbl, HO M MHPOBOIO YpPOBHS; Ba)KHEWUIINE
JOCTHKEHUS B 00J1aCTH CIIOPTA;

— cnoptuBHble Tpaauuuu MXTU-PXTY um. [I.1. MenneneeBa, HIOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 rT.

Ymems:

— CAMOCTOSTENBHO 3aHUMAThCS (PU3NUECKON KYJIbTYpO U CIOPTOM;

— OCYUHIECTBJISTh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHUu3Ma M coOJII0/1aTh MpaBuiia
TUTHEHbI U TEXHUKH 0€30IaCHOCTH;

— OCYLIECTBIATh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHH
buznyecKoil KyJabTypol U CLIOPTOM.

Braoemw:

— CpeACTBAMM U METOJAMU YKPEIUJICHUS WHIUBUAYAIbHOIO 30pPOBBS, (PU3MUECKOTrO
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM  IMOATOTOBIEHHOCTH, HEOOXOTUMBIM  JJIf
Ka4eCTBEHHOT'O YCBOCHHUS MPO(pECCHOHABHBIX YMEHUN U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs o0OecrieyeHusl TOJIHOIEHHON COIMAJbHOW W TPOo(EeCCHOHATBHON JIeATeTbHOCTH TIOCIIe
OKOHYaHHUs1 y4eOHOTO 3aBEJICHHUS.

3. Kpartkoe coaep:xanue TUCHMILTHHBI

Monyns 1. Ilpeamer «®Pusndeckas KynbTypa U ciopt». cTopust GU3nuecKoil KyIbTypsl
u cniopta (OPKuC).



Monyib 2. OCHOBBI 3I0pOBOTO 00pa3a KU3HH.

Mopyns 3. buonornueckre 0OCHOBBI (U3UYECKOM KYJIbTYpPHI U CIIOPTA.

Monyns 4. I[IpodeccronanbHo-ipukiaaHas Gusudeckasi KyabTypa | CIOpT.

Kaxxnp1ii MOZynb TUCHMIUIMHBI BKIKOYAET TEOPETUUECKHM, IPAKTUYECKUNA U KOHTPOJIbHBIN
pazznensl. [IpakTuueckuii pa3aesl COCTOUT U3 METOAMKO-TPAKTUYCCKUX B YIeOHO-TPEHUPOBOYHBIX
3aHATHH (MMpodeccroHaNbHO-TIPUKIIaTHAs (PU3nYecKas MOATOTOBKA).

Teopernueckuii pasfaen (GOpMUPYET CHUCTEMY HAYYHO-TPAKTHYECKUX M CIHEIHAIBHBIX
3HaHUW, HEOOXOJUMBIX JUId TOHUMAaHUS TOPUPOJIHBIX U  COIMAIBHBIX  IPOLIECCOB
GbyHKIIMOHUpOBaHUS (PU3MYECKON KYIbTYyphl OOIIECTBA M JTUYHOCTH, YMCHHS UX aJallTUBHOTO
TBOPUYECKOTO  HMCIOJB30BaHUS Ui  JIMYHOCTHOTO U MPO(GECCHOHAIBLHOTO  Pa3BUTHUS,
CaMOCOBEPIIICHCTBOBAHUS, OPTaHU3AIMU 3I0POBOTO 00pa3a KM3HU MPH BBIIOJIHEHUU y4eOHOMH,
pohecCuOHANBHOM U COLIMOKYJIBTYPHOI J1€ATEIbHOCTH.

MeTroanKo-IpaKTUYECKUE 3aHATHUSL MPEAYyCMATPUBAIOT OCBOCHHUE OCHOBHBIX METOIOB U
croco6oB (GopMUpOBaHUS y4eOHBIX, MPO(PECCHOHANBHBIX M JKU3HEHHBIX YMEHUN M HaBBIKOB
cpencTBaMu (U3HUYECKOM KYIbTYPHI U criopTa. Ha METOIMKO-TIPAKTHYECKHUX 3aHATUSAX YACISCTCS
BHUMaHUE: OCHOBHBIM mIpo0JieMaM CIOPTUBHOM TPEHUPOBKH; BIUSHHUIO  (DU3HUECKUX
yIpaXHeHUH Ha QGopMUpOBaHHE MNPO(HECCHOHATBHBIX KAYeCTB OYyIyIIEro CIEUaInCcTa |
JUYHOCTH 3aHUMAIOIIETOCS; BO3IACHCTBHIO CPEACTB (DM3MUECKOTO BOCHHUTAHMS HA OCHOBHBIC
(U3HOIOTUUECKHE CHUCTEMBl M 3BEHBS OMOPHO-JABUTATENILHOIO armapara 3aHUMAaroIerocs;
BOIIPOCaM IMIPOBEJICHUSI COPEBHOBAaHMU (TMpaBujia COPEBHOBAHUM, CHUCTEMa PO3BITPHIIICH,
omnpeneneHue nodeauresneii, 000pya0BaHNE U UHBEHTAPh).

[IpodeccuonanpHo-npuKIaAHas MOATOTOBKA MHPOBOAMTCA C  y4eToM Oyaylien
po(heCcCHOHATTLHOM JISATEIILHOCTH 00YJarOIIerocs.

Y4eOHO-TPEHUPOBOUHBIE  3aHATHS  0a3upyIOTCSs Ha  [IMPOKOM  HCIOJIb30BAHUU
TEOPETHUUYECKUX 3HAHUN M METOAMYECKUX YMEHUW, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
busznyecKkoil  KylbTypbl, CIHOPTHBHOW U  NPOPECCHOHANBHO-MIPUKIATHON  (HU3HUECKOI
MOATOTOBKU CTY/ICHTOB.

KouTtponpusiit  pazmen. Kputepuem yCHEIIHOCTH OCBOCHHUS Yy4eOHOTO Marepuana
SBJISICTCSI OIICHKA IMPENOoJaBaTelisd, YYUTHIBAIONIAs PETYISPHOCTh IMOCEHIEHUs 0053aTeIbHbIX
yueOHBIX 3aHATH, 3HAHUM TEOPETHUECKOTO pas3fela MporpaMMmbl U BBINOJTHEHHE
YCTAaHOBJIEHHBIX HA JAHHBIH CEMECTp KOHTPOJIbHBIX TECTOB oOOmmel ¢uznyeckol u
TEOPETHUYECKOW MOATOTOBKU JUIsl OTACNBbHBIX TPYII Pa3jIuyHOW CHOPTUBHOW HAIPaBIECHHOCTH.
KoHTposibHBIN pa3ien BXOAUT B IPAKTUUESCKUE 3aHATHSI.

4. O0beM y4eOHOH JUCHUILIMHBI

Bcero 1 cemectp 6 cemecTp
Bunasr yue6HOM paboThI B3ay. | Bakaj. | B3ad. | Bakal. | B3ad. | B aKkaj.
el yacax el. yacax e/l gacax
Oo6masi TpyA0eMKOCTh TUCIUIIJIHHBI 2 79 1 36 1 36
10 y4eOHOMY ILIAHY
KonTaktHas padora (KP): 2,0 72 1,0 36 1,0 36
Jlexuu (JI) 0,2 8 0,1 4 0,1 4
[Tpaktnaeckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
Buja koHTpoOJISi: 3aueT/3a4eT - - - - - -
Bcero 1 cemectp 6 cemecTp
Bunbt yueOHO paboThI B3ad. | BacTp. | B3a4y. | BacTp. | B3ad. | B acTp.
el. | yacax el. gacax el. qacax
O01mas TpyA0eMKOCTb 1M CHUILTTHHBI 2 54 1 97 1 97
1o y4eOHOMY IJIAHY
KonrakTHas pa6ora (KP): 2,0 54 1,0 27 1,0 27
Jlexru (J1) 0,2 6 0,1 3 0,1 3
[TpakTuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24




| Bua koHTpOIs: 3a4eT/3a4eT -1 - T - T - _ }

AHHOTAIUA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI
«Maremaruka» (b1.5.05)

1. Heap qucuuminHbl — GopMupoBaHUE Yy 00YJIAOIIMXCS CUCTEMBl OCHOBHBIX MOHSTHH,
UCTIONIB3YEMBIX JIII  TIOCTPOCHHS BAKHEHINIUX MAaTeMaTWYeCKHX MOJICNICH, W  yMEHHS
UCIIOJIb30BaTh MATEMATUYECKUE METOIBI JJIsI OTIMCAHUS PA3JIMYHBIX MTPOIECCOB.

2. B pe3yabrare wHM3y4YeHHMsl MCHUIUVIMHBI O0y4YawIIMC MO NporpamMmme
0akajiaBpHaTAa 10JI:KeH:

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHUsIMH:

— CHOCOOHOCTBIO u TOTOBHOCTBIO HCII0JIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B podeccuoHanbHoi nesrenbHoct (OITK-1).
3Hamy:

— OCHOBBI  JH(QepeHINATHLHOIO U UHTETPATBHOTO HUCYUCICHUS, TU(PepeHIIHaTbHBIX
YPaBHEHUN;

— MAaTEeMaTU4EeCKUE TEOPUH U METOJIbI, JIEKAILIUE B OCHOBE MIOCTPOEHUSI MAaTEMAaTUYECKUX
MOJCIEH;

— OCHOBBI IPUMEHEHUS MaTEMaTUUECKUX MOJIENIEH U METOJIOB.

Ymems:

— BbIOMpATh MaTeMaTHUECKUE METO/Ibl, IPUTOAHbIE I PELICHUs] KOHKPETHOH 3a/1a4H;

— MHCNOJIb30BaThb MAaT€MaTUYECKUE TIOHATUSA, METOAbl U MOJENU Uil ONHCAHMS
Pa3IUYHbIX [IPOLIECCOB;

— BBIABIITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

— MHCIOJIb30BaTh OCHOBHBIE METObI CTATUCTUYECKOM 00paOOTKU JaHHBIX;

— TMPUMEHATh MaTEeMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHIaMEHTaJIbHBIX MaTEMaTHUECKUX TEOPUH M HABBIKAMH HCIOJIb30BAHUS
MaTEMaTUYECKOTO annapara;

— METOJaMHM CTaTUCTHUYECKOI 00paboTKu UH(pOpMALIUH.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

1 cemectp.

1.Beenenue.

IIpenmer u mertoael mMatematukd. OnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuma u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. DneMeHTHI anreopsl.

UucnoBele MHOXeCTBa, KoMIulekcHble uucna. Omnpepenutenu II u Il nmopsinkos.
BeKTOopsI: OCHOBHBIE MOHATHS, CKAISPHOE, BEKTOPHOE U CMEUIAaHHOE IPOU3BEACHHS BEKTOPOB.
AHanuThueckas reoMeTpHs: ImpsiMasi Ha 1iiockoctd, Kpusble 1l mopsaka. Matpuusl: aeiicTBus
HaJl MaTpHIIaMH, IPUBEJICHUE K CTyleH4YaToMy BUIy U Buay [aycca. Panr marpuiel. OOpatHas
matpunia. Teopema Kponekepa-Kanemnmu. Pemenue cucreM nuHEHHBIX —alreOpandecKux
ypaBHeHHH. CoOCTBEHHbIE UHcia U BeKTOpbl. KBagpaTuunbie popMal.

3. ®yukuus ogHol nepemenHoi. [Ipenen pynkunn. HenpepbrlBHOCTh GyHKIUY.

@Oynkiusa. Criocoos! 3ananust ¢yHkuuu. IIpenen ¢yHkuuum B Touke. OJHOCTOPOHHHE
npenensl. [Ipeaenst Ha OeckoHedHOCTH. beckoHeuHO Manble U OeckOHeYHO Oosbie QyHKIUY,
X CBOMCTBAa M B3aMMHas cBsA3b. CBolicTBa npenenoB. IlepBblii M BTOpOil 3amedaTesbHbBIE
npenensl. HempepslBHOCTH (GYHKIIMM B TOYKE M Ha TmpoMmexyTke. CBoWcTBa (QyHKIWH,
HEMpEepbIBHBIX Ha OTpe3kax. ToukK pa3peiBa GYHKIIMU U UX KJIACCH(PHUKAIIHS.

4. InddepeHunanbHoe HCUUCTEHUE PYHKIIMH OAHON MepEMEHHOM.

[Ipou3BonHas (QyHKIUHM, €€ TIeoMeTpUYecKUid M MexaHudyeckui cmbich. [IpaBuna
nuddepennmpoBanns. Tabnuia OCHOBHBIX MNPOM3BOMHBIX. Juddepennuman ¢yHkmum, ero
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OpUMEHEHU K TNPUOMIKEHHBIM — BbIUMCIEHUSM. HBapumaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. IlpowsBognas cnoxuoit ¢yHkiuu. ubdepenuupyemMocts  (QyHKIUU:
OlpeNeieHne, TEOpeMbl O CBS3M JTU(PPEPEeHIIMPYEMOCTH C  HENPEPBHIBHOCTBIO U C
CyllecTBOBaHMEM Npou3BogHON. OcHOBHbIE TeopeMbl AuddepeHnanbHoro ncuncinenus: Poss,
Jlarpamxka, Komm. IlpaBuno Jlomurans (packpbeitue HeomnpeneneHHocrer). IlpousBoanbie
BbICHIMX NOPsAKOB. JlokanbHbIN 3kcTpeMyM ¢yHKIMU. HeoOxoqumble U 10CTaTOYHbIE YCIOBUS
skcTpemyMa. [IpaBuno umccinenoBanus (yHKIMH Ha MOHOTOHHOCTh M SKCTpeMyM. lIpu3naku
BBIIYKJIOCTH M BOrHyTOCTH (QyHKUMH. Touku neperunba. Heo6xonumoe u 10CTaTOuHOE YCIOBUS
nepern6a. AcuMNTOTH (YHKIHMH, WX BHIBl M CHOCOOBI HaxoxaeHus. OOmas cxema
uccienoBaHus (QyHKIMHA, HOCTPOEHHE X TPapUKOB.

5. MHTerpanbHoe ucurcienue GyHKIUN OHON MepeMeHHOM.

[TepBooOpasnas ¢ynkuus. HeompeneneHHbI WHTErpal W ero cpoiicTBa. Tabimia
OCHOBHBIX HHTETpaJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
WHTETPUPOBAHUE MTOJCTAHOBKOM, MHTETPUPOBAHUE IO YacTsAM. VIHTerpupoBaHue palMOHAIBHBIX
npobeit. MHTErprpoBaHue HEKOTOPHIX HPPAIMOHAIBHBIX M TPUTOHOMETPUYECKHX (DYHKITHIA.
OnpeneneHHbIl UHTETPAJl, €ro FeOMETPUUECKUN cMbICI. CBONCTBA ONPEIEICHHOTO MHTETpala.
®opmyna Herorona-JleiiOnuma. Teopema o cpenHem 3HAa4YeHHH. 3amMeHa TEPEMEHHOU U
WUHTETPUPOBAHUE 110 4YaCTSIM B ONPEACIEHHOM uHTerpane. IIpuioxkeHus ONpenereHHOro
MHTETpajla K BBIYMCICHUIO IJIowaaen miockux ¢uryp. IloHsaTue HecOOCTBEHHBIX MHTEIPAjOB:
OIIpEeZICIICHNUs, CBOWCTBA, METObI BEIUMCIICHHUS.

2 cemecTp

1. TuddepeHimansHoe rcurcnenre QyHKIMNA HECKOIBKUX HEPEMEHHbIX. DJIEMEHThl TeOpHU
TIOJIA.

@OyHKIUM ABYX M OoJjiee NMEPEeMEHHBIX: ONpejeieHue, o0lacTh ONpeneNneHus, o01acTh
U3MEHEeHHS, TeOMETpHUYEeCKas HWHTepIpeTanusi, JuHUM ypoBHA. [Ipenen ¢yHKumm B TOUKe.
YacTHble Mpou3BOJHBIE (HAa HpuMepe (YHKIUM JBYX HepeMeHHbIX). [(uddepenuupyemocts
(GYHKIMU HECKOJIBKHX TepeMeHHbIX. JloctaTtounsle ycnmoBus auddepenuupyemoctu. [TomHas
npousBosHas. IIpousBonnas ciaoxHod (ynkuuu. Ilonsbeii muddepenunan. MHBapHaHTHOCTH
nonHoro  auddepeHnmana.  AHAUIMTHYECKUH  Tpu3Hak  moiHoro  auddepeHimana.
Huddepenumrpoanue (QyHKIUMM OAHOM M JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
IPOU3BOJHBIE M TOJHBIE Au(QepeHinansl BBICIIMX MOpsSAKoB. Teopema o0 paBeHCTBE
CMELIaHHbIX MPOU3BOAHBIX (I (YHKIMM [JBYX IepeMeHHBIX). JIOKalabHbIE SKCTPEMYMBbI
(GYHKIMM JBYX HNEPEMEHHBIX: HEOOXOJUMOE M JIOCTaTOYHOE YCIIOBHUS IKCTpeMyMa. Y CIOBHBIM
IKCTpeMyM (MeTon MHOkuUTenel Jlarpanxka). HanOonbliee n HauMeHbIee 3HaueHUue PYHKIUHU B
3aMKHYTON oOjactu. OcHOBHBIE MOHATUS Teopuu mnoisd. CkanspHoe noie. IloBepxHoctu u
auHuM ypoBHs. IIpomsBogHas 1o HampaBileHUIO. ['paJueHT CKaIApHOIO IMOJS U €ro CBOWCTBA.
Bekropnoe none. uBeprenmus mossi. Porop nomnst. CBsizh MEXy TPAAUEHTOM M MPOU3BOTHON
10 HaIIPaBJICHUIO.

2. KpatHble MHTETpaIbI.

JIBOMHOI HHTErpal: OIpeleiICHUE, NeOMETPUUECKUN CMBICI, CBOWCTBA. BbluncieHue
JIBOMHOTO MHTETpajia B JEKapTOBOM M NOJIPHOM cucremax koopauHaT WMHrterpan Ilyaccona.
TpolHON MHTErpall: ONpeAcIIeHUE, T€OMETPUUECKUI CMBICII, CBOWCTBA. BhIuKciieHHEe TPOMHOTO
uHTerpana. [Ipuioxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBosinHElHbIE U TOBEPXHOCTHBIE UHTETPAJIBI.

KpuBonmHelHHBIT MHTErpal MO KOOpAMHATAM: OIPEAENICHHE, CBOMCTBA, BBIYMCIICHHE.
Pa6ora B cunoBom nosie. @opmyna I'puna. KpuBonuHeiHble MHTErpasibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [loTeHunanbHas QyHKIUSA, MOTEHLIHUAIbHOE 1oe. [IoHATHE MOBEPXHOCTHOTO
uHTerpana. Ilorok Bekropa yepe3 nmoBepxHocTh. Teopema ["aycca-Octporpanckoro. @opmyna
Crokca.

3 cemecTp

1. AuddepennunanbHble ypaBHEHUS IEPBOTO MOPSJIKA.
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Huddepenunanbuple  ypaBHEHHUS: TOPSJIOK, pPELICHHWE, TEOpeMa CYIIECTBOBAHUSA U
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHEHHs C PasAciAIOIUMUCS IEPEMEHHBIMU.
Opnnoponubsie nuddepennmanbapie ypaBHeHus. JluHeinble muddepeHnranbHbie  YpaBHEHUS
HEPBOrO MOPsAJKa. Y PaBHEHUs B MOJHBIX Tuddepenipnanax. IHTerpupyromuii MHOXUTEb.

2. Muddepennunanbabie ypaBHEHHS BTOPOTO U N-TO MOPSAKA.

Juddepenunanbable ypaBHEHUS] BTOPOro NOPsiAKa, JOMYCKAIOIME TOHMKEHUE TTOPSIKA.
Jluneitapie quddepeHnnaIbHbie YpaBHEHHS BTOporo nopsiaka. CpoiicTBa pemieHui. JInneliHas
He3aBUCUMOCTH (PyHKIui. Onpenenutens Bporckoro. CTpykrypa 001ero pemeHus JHHEHHOTO
muddepeHraIbHbple  ypaBHEHUS BTOPOro mnopsiaka. DyHaaMeHTaldbHas CHUCTEMa pEIIeHUil.
Jlunelinsle oaHOpoAHbIe AUDdepeHInanbHble ypaBHEHNUs BTOPOIrO MOPAIKAa C INOCTOSHHBIMU
Ko duumeHTamMu: nmocrpoeHue odmero pemenus. Meron Ditnepa. JInHelHbie HEOTHOPOTHBIE
nuddepeHraIbHbIe YpaBHEHUS BTOPOTO MOPsIIKa C TOCTOSHHBIMU K03 dunnentamu. Ooiee u
YaCcTHOE PELICHUs HEOJAHOPOIHBIX ypaBHeHUH. JInneitnbie nuddepeHnnanbubpie ypaBHEeHHs N-TO
HOpsiIKa: CBOMCTBA peEIIEHUH, TEOpeMbl O CTPYKType OOLIero peleHus, MEeTOJA BapHaluu
nocTosHHBIX. JluHelHsle auddepeHnnanbapie ypaBHEHHS N-TO TMOPSAKA C MOCTOSHHBIMU
K03 puureHTaMu. AITOpUTM MOCTPOCHUS OOILEro pelieHusl.

3. Cuctemsl quddepeHaabHbIX ypaBHEHUH.

Cuctemsl nuddepeHraIbHbIX YpaBHEHUH NEPBOTro MOpsIKa: 00Iue MOHATUS, TeopeMa
CyLIECTBOBaHMsI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTEMBl  JIMHEHHBIX
T depeHMaIbHbIX YpaBHEHUH MEPBOro MOPSAIKA: MHTEIPUPOBAHME METOJIOM HCKIIOUEHHS.
Cucrembl TUHEHHBIX Aud(epeHInaNbHbIX YPaBHEHUH TEPBOrO MOPSAKA: CBOMCTBA PEUICHHH,
TEOpPEMbI O CTPYKTYpEe OOLIEro perieHus, METO ] BapualiH MOCTOSAHHBIX. CHUCTEMBl JTMHEHHBIX
OHOPOJHBIX WM  HEOMHOPOMHBIX  JU(p(dEepeHIUaTbHBIX  YpPaBHEHUH C  TOCTOSHHBIMH
KodpduureHTaMu. OJIEeMEHTbl TEOPUU YCTOMYMBOCTH. MeETOAbl UHUCICHHOIO peIIeHUs
Qg depeHraIbHbIX ypaBHEHUH.

4. YucnoBsle ¥ (PyHKIIMOHAIBHBIE PSIJIBL.

UYucnoBble psAlbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIUMBIH
IpPU3HAK CXOAMMOCTH. ['apmonmueckuil psia. Psnaer HQupuxne. IlpusHaku cpaBHEHHs psIOB C
MOJIOKUTENbHBIMU uieHaMHu. [Ipusnak JlanamOepa. MHTerpanbHbIil U paguKaabHBIA HMPU3HAKU
Kommu. 3Hakouepenyromuecss psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE pPsIbl: MOHATHUS
aOCONIOTHOW M YCJIOBHOM CXOAMMOCTH, THPU3HAK aOCONIOTHOW CXOJUMOCTH, CBOHCTBa
a0COJIFOTHO U YCIIOBHO CXOASIIUXCS PSJIOB.

OyHKIMOHAIbHBIE PSI/IbI: OCHOBHBIE MOHATHUSA, 007acTh CXOAUMOCTH. CTENeHHbIE PSIIbL:
panuyc, MHTepBaj, o0jacTb cxoauMocTu. CBoiicTBa cTenmeHHbIX psnoB. Panel Teiinmopa u
MaksopeHa: CBOWCTBa, YCJIOBHE CXOAMUMOCTH psAla K MCXOJHOM (YHKIIMHM, OCHOBHBIE
pasnoxxeHus. Pasnoxenue QyHkuuu B psa MakiiopeHa C MOMOIIbIO OCHOBHBIX Pa3lIOKEHU.
I'maBHOe 3HaueHue (yHkuMHU. OKBUBaJNeHTHbIe (yHKUMU. [Ipumenenue pspoB Teinopa u
MakxksopeHa Ji1sl BBIYMCIIEHUS IIPEIENIOB.

5. 3Bakmouenuwe. lcnonp3oBaHMe MaTeMaTMUECKUX METOJIOB B  MPaKTUYECKOU
JEATENBHOCTH.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bcero 1 cemectp 2 cemMecTp 3 cemecTp
Bunel yue6HOM paboThI 3ad4. ax. 3a4. | ak. | 3a4. aK. | 3ad4. ax.
8 gac. en. | wac. | enm. | gac. | e Jac.

O01mas Tpy10eMKOCTh
JUCUMILUIMHBI M0 Y4eOHOMY 15 540 5 180 4 144 6 216

ILUIAHY

KonTaktHas padora (KP): 53 192 1,8 64 1,8 64 1,8 64
Jlextuu (JI) 2,65 96 0,9 32 0,9 32 0,9 32
[TpakTuaeckue 3arstus (I13) 2,65 96 0,9 32 0,9 32 0,9 32
CamocrositesbHas padora (CP) 7,7 276 2,2 80 2,2 80 3,2 116
CaMoCTOsITeTbHOE H3YUCHHE 7,7 276 2,2 80 2,2 80 3,2 116
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pa3/ienoB AUCIUTUINHBI
Buz korrrpost: 20| 72 |10 |3 | - | - | 10| 36
IK3aMeH/3a4eT/IK3aMeH
Bcero 1 cemectp 2 ceMecTp 3 cemectp
. 3ad. acT. | 3a4. | acT. | 3a4 | acr. | 3a4. | acT.
Bunet yaeOuoi padors: el Jac. en. | dac. . Jac. en. | uac.
el
O0mast Tpy10eMKOCTh
AUCHMILIHHBI 10 Y4eOHOMY 15 405 5 135 | 4 108 6 162
TIAaHY
KonraktHas pa6ora (KP): 53 144 1,8 48 | 1,8 48 1,8 48
Jlextuu (JI) 2,65 72 0,9 24 10,9 24 09 | 24
ITpaktrueckue 3ansatus (I113) 2,65 72 0,9 24 10,9 24 0,9 24
CamocrositesibHas padora (CP) 7,7 207 2,2 60 | 2,2 60 3,2 87
CamMocTosATeIbHOe U3yUYeHHE 77 207 29 60 | 2.2 60 32 | 87
pa3aenoB AUCUUTUIMHBI ' ’ ’ ’
Buzt kowrrpost: 20 | 54 |10 | 27 | - | - |10 27
IK3aMeH/3a4ueT/IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl U CHUNITHHBI
«ndopmaruka» (b1.5.06)

1. Heap aucuMmimHbl — mnpuoOpeTeHre 0a30BBIX 3HAHUH O COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUAX, a TaKXEe YMEHMH M TNPAKTUYECKUX HaBBIKOB B 00JACTH
WH(OPMATUKH, HUCIOJIB3YEMbIX IPH PEIICHUH HAyYHBIX M MPAKTUYECKUX BBIUYMCIUTEIHHBIX
3a/1a4 CTY/ICHTaMU BCeX CIEeUaIbHOCTEN.

2. B pesyabTraTte M3ydeHus! QMCHMILUIMHBI O0y4YAIOUIMICH IO NpOrpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoame cnenyroumu  obmenpodeccuonansibiMu (OIIK) u npodeccnonanbHbIMU
(ITK) xommneTeHIUsAMHU:

— BJQJICHHEM TIOHUMaHMA CYIIHOCTM M 3HaYeHHs uHQPOpMaAlMM B PA3BUTHUU
COBPEMEHHOr0 O0IECTBE, OCO3HAHMUS OMACHOCTU M YIpo3bl, BOZHUKAIOIIUX B 3TOM IpOIIECCE,
CIOCOOHOCTBIO COOMIOIaTh OCHOBHBIE TpeOoBaHMS HMH(OPMAIIMOHHOW O€30MacCHOCTH, B TOM
YHCIIe 3aIIUThI rocyaapcTBeHHoH Taitabl (OI1K-4);

— BJIAZICHUEM OCHOBHBIMHM METOJIaMH, CIOCOOAMH M CpPe/ICTBAMM IOJIyUEHUs], XpaHEHMS,
nepepaboTku  HWHGOPMAIMK, HMETh HaBBIKM pPAOOTBI C KOMIIBIOTEPOM KaK CpPEICTBOM
ympasienus uHpopmanueii (OITK-5);

3nams:

— cBOIcTBa MH(OPMaLKH, CIIOCOOBI €€ XpaHeHus: 1 00paboTKH;

— CTPYKTYPY, IPUHITUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

— TOTIOJIOTHIO U apXUTEKTYPY BBIYMCIUTEIbHBIX CETEH;

— MPUHIUIBI aJJpecaliuy MojIb30BaTeNlel, KOMIIbIOTEPOB U pecypcoB B ceTu HTepHeT;

— pa3nuuath U pacmudposbiBath [P — anpec, 1oMeHHOE UMSI KOMITBIOTEPA;

— a TaKkke BIAJeTh HaBbIKAMHM CAMOCTOSITEIBHOTO DELIEHHUS 3a/lad Ha KOMIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 3a7a4H, pa3paboTKy aIropuT™Ma 1 OLEHKY ero 3(ppeKTuBHOCTH;

— CTPYKTYPY, IPUHITUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

— OCHOBHBI€ THIIBI AJITOPUTMOB, SI3bIKH TPOIPAMMHPOBAHUS;

- CTaHJIapTHBIC MPOTPAMMHBIC 00€CTICUeHHsI CBOEH MPOo(dheCCHOHATBFHOM NeITeTbHOCTH;

— aJITOPUTMBI PEIICHUs] HETMHEWHBIX YpaBHEHUI;

— aJITOPUTMBI OJTHOMEPHOM ONTUMU3AIUH.

Ymems:

13




— MHCaTh U OTIAKUBATH IporpaMmbl Ha VBA 1o pa3paboTaHHBIM allrOpUTMaM;

— IPUMEHATH METOJbl MATEMAaTUYECKON CTATUCTUKH JJIs PEIICHUSI KOHKPETHBIX 33/1a4;

— WCHOJNB30BaTh MAKEThl MPUKIAAHBIX IPOrpaMM TpU JajbHEeHIeM OO0y4eHHH U
IIPAKTUYECKOHN AEATEIbHOCTH.

Braoemy:

— HaBBIKAMM CaMOCTOATEIBHOIO pEIICHHs 3aJad Ha KOMIIBIOTEpE, BKIIOYAIOIINE
IOCTAaHOBKY 3a/aud, pa3pabOTKy ainroputMa M OLEHKY ero 3(QeKkTuBHOCTH MeToaaMu
MaTEeMaTHYECKOM CTAaTUCTUKY JUIsl 00pabOTKH SKCIEPUMEHTA;

— METOZaMM pealli3aliy aIrOPUTMOB Ha KOMIIbIOTEPAX.

3. KpaTkoe coaep:kaHue JMCHUIINHBI

3.1. ApXHUTEKTypa KOMIIBIOTEPOB 1 KOMIIBIOTEPHBIX CETEH.

HcTopus pa3BUTHS BBIYUCIUTENBHON TEXHUKH U IEPCOHAIBHBIX KOMIIBIOTEPOB.

Kpatkas ucropusi pa3BUTUSI BBIYUCIUTEIBHON TEXHUKU U MIEPCOHAIBHBIX KOMIIBIOTEPOB
(ITK). Beruucnurenbnas mamuna ®on-Helimana u mamuna Treropunra. Pazpabotkun HopGepra
Bunepa.

Apxurexrypa IIK, ammaparseie cpexncrsa I[IK. Hcnonb3yemble CHUCTEMBI CUHCIICHMS,
AJIEMEHTHl MareMaruyeckoil soruku. OOmee npencraBineHue o I[IK um ux BO3MOXKHOCTSIX.
OyukuuoHansHass cxema [IK, waructpanbHO-MonynbHbI npuHuun nocrpoenus 11K
Amnmnaparssle cpenctsa [1K: mukponpoueccop, onepaTuBHas U K3III MaMATh, BHELIHSSA MaMATh,
LIMHBI aJpeca, KOMaHJ W JaHHBIX, TAaKTOBbIM reHeparop. [IpuHIMI OTKPBITON apXUTEKTYpHI:
cUCTeMHas MuHa, pa3psaaHocTb. [lepudepuitasie ycrpoiictsa [1K: knaBuarypa, MbIlib, MOHHTOD,
npunTep U ap. OcoOEHHOCTH NpEeACTaBICHUs JaHHBIX Ha MaIIMHHOM ypoBHe. IIpenmyiectBa
U(POBOrO TpENCTaBICHUST HHPOPMAIMK TIepel aHAIOTOBBIM MPEICTABICHHEM: BBICOKOE
Ka4ecTBO 3alMCH M OTOOpaxkeHHs MHGOpMAIMM, NPOCTOTa U HAAECKHOCTh JyOJIUPOBAHMSA
(kormpoBanusi) wHopManuu Oe3 morepu KadectBa. CHCTEMBI CUYUCICHUS (AecATHYHAS,
JIBOMYHAs, BOCbBMEpHUYHAs, LIECTHAALATEpUYHAs), MpaBWia IEepeBoJa M3 OAHOH CUCTEMBI B
Ipyryr0. DJIEMEHThl MaTeMaTH4eCKOH JIOTHMKW: TOHSATHS (OpManbHON JIOTHKH, OCHOBHBIC
JIOTMYECKHe omnepanuy U GopmMyIisl, JJorndeckre ocHoBbl padboTsl T1K.

KomMmmnbrorepHble ceTH: TONOJOTMM CETEM, UX XapaKTepucTuku. KommbroTrepHas ceTb —
COBOKYITHOCTb KOMIIBIOTEPOB M PA3IMUYHBIX YCTPOMCTB, oOecreyrBarOmUX HH(OPMAIMOHHBIN
OoOMEH MeXIy KOMIBIOTEpaMH B CETH 0€3 HCHOJIb30BaHUS KAKHX-IHOO MPOMEKYTOUHBIX
HocuTeneil nHpopmanuu. Tomonoruu cereil: 3Be3/Has, MIMHHAsS, KoiblieBas. CeTHu 3aKpbITOro
TUIIA: JIOKAJbHBIE M PACHpEeesIEHHbIE CEeTH, KOpHopaTuBHbIe ceTH. [IporpaMMHO-TeXHUYECKOE
oOecrieyeHue: afanTtep, KOTOPBIM YIpaBiseTcs CHElUaJbHON MIpOrpaMMoOi  JpaiiBepoM;
ONepalMOHHAs CHUCTEMa, YIpaBisdionlass KOMIIBIOTEPOM, MPENOCTABISIONIUM  PECYPCHI;
IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPHIX OOMEHMBAIOTCA MH(pOpMaIMeld KOMIBbIOTEPHl B CETH
(TCP, TCP/IP, UDP). I'mobansubie cetn paznuuHoro macmrada (WAN —Wide Area Net, MS
Network u Internet). Bo3moxxHoctn cetu WHTepHer. OnekTpoHHas mnouta. JlocTynm K
uH(pOpMallMOHHBIM pecypcaM. Cucrema TenekoHpepeHMil. Anpecanuss ¥ MPOTOKOJIBI B
WNurepHer.

MynpTuMeana — AUaIoroBasi KOMIBIOTEPHAs] CUCTEMa, 00EeCTIeYMBaIOIasi CUHTE3 TEKCTa,
rpaduky, 3ByKa, peud U BUAEO. YCTpOHCTBa MyJabTHUMeaua. TpeGoBaHUS K MYJIbTUMEIUHHBIM
CpencTBaM KOMIThIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIObIOTepHAs: aHUMalus, Moau(UKalus U300paKeHU, TpexMepHas rpaduka).
MyneTumenuiiable nporpaMmsbl. IIporpammel penakTMpoBaHMs, MOHTa)ka 3ByKa W BHJEO.
Buneo-penakropsl, Moy cretdG@GEeKToB, MOHTAXKHBIE CTYAMU. DJIEKTPOHHBIE MPE3eHTAIUN
(ocHoBHbIe BO3MOXKHOcTH MS PowerPoint), sTanbel co3maHus TOpe3eHTAUUN, CTPYKTypa
Ipe3eHTAIMi U OCOOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. IlporpammHOe oOecTiedeHHE.

CTpyKTypa OomnepalMoHHbIX CHCTEeM, ITaKeThl MPHUKIaHbIX mporpamm, Microsoft Office.

Knaccudukanus mnporpaMMHbIX cpeactB. CHUCTEMHOE M TMPUKIAJAHOE MPOTrpaMMHOE
obecnieuenue [IK. O630p omeparmonnbix cuctem (OC). IIpunmunsr co3ganus u coctaB OC:
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anpo, unrepdeiic, npaiBepsl. Kparkas xapakrepuctuka WINDOWS, MonynpHBIH TpUHIUI
noctpoenus. Cpenma WINDOWS: okna, ux s1eMeHTBl, paboTa B MHOTOOKOHHOM pEXKHME.
Pabdora c oObekramu WINDOWS. Sfpasiku u pabora ¢ Humu. [lanku: cosnanwue,
NeperMEHOBAaHUE; KOIMMPOBAHUE M TMepeMenieHrne OOBEKTOB (MAmoK M SIPIBIKOB), YyIaJlIeHUE
o0bekToB. Kop3una u ee naznauenue. Hacrpoitku WINDOWS: nara m Bpems, HacTpoiika
MBIIIHY, dKpaHa. DJIeMeHThl TexHuyeckoro cepBuca [IK: ycTaHoBka onepanMoHHON CHUCTEMBI,
CO3/laHME WHAWBUIYAIBHOW ONEPAallMOHHON CpeAbl IOJIb30BaTeNsl, MOJIICPKKA IEIOCTHOCTH
uH(pOpMallMK, pacIIMpeHHe U MOJEpPHH3AIUs KOH(QUTYpaluH amnmnapaTHBIX W MPOTrPaMMHBIX
CPEJICTB.

TexkcroBoeiii pemaktop WORD, pemaktopbl MareMaTHYECKUX W XHUMHYECKUX (OPMYIIL.
OCHOBBI HUCMOJNB30BAHUSI TPOTPaMM OOLIEr0 Ha3Ha4YeHUs (KpaTKuil 0030p) Ha mpuMepax
TekcToBoro penakropa WORD, penakropoB MaTeMaTHUYEeCKMX M XUMHUYECKUX (HOpMYIL.
Oco0ennoctu TekctoBoro pegakropa WORD. Bson u penaktupoBanue tekcra. Konupoanue u
nepemMenieHne o0BeKTOB, pabora ¢ Tabaunamu. Bpibop Buma, pasmepa mpudrta,
dbopmaTupoBanue cuMBOJOB U ab3areB. KommpoBanme ¢dopmara. OCOOCHHOCTH CO3JaHUS
CChUIOK, ornaBneHuidl. CozgaHue JOKYMEHTOB pa3NuyHbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). VIcronp30BaHME peAakTopa MaTeMaTHYeCKUX (OpPMYIT B  TEKCTOBBIX
JOKyMeHTaxX. PemakTop xumudeckux (opMmyJa, Ha3HaYeHHE U OCOOEHHOCTH pabOTHL
KonupoBanne xummaeckux (opMyi1 B TEKCTOBBIE IOKYMEHTHI.

Cucrema ympasinenus 6a3zamu nanHeix ACCESS: co3manue nonbsizoBarenbckux CYB/,
dbopmupoBanue 3amnpocoB, oryeToB U (popm. HNuHPopmanmonusie cucrembl. CHuCTEMbI
yrnpapieHus: 6aHkamMu U 0a3aMu JaHHBIX. PensimoHHas Mojaenb AaHHbIX. CTpyKTypa 3amucw,
MeToAbl JocTyna K uHpopmanuu. OOMeH maHHbIMU ¢ Apyrumu npuioxkeHusMu WINDOWS:
TEKCTOBBIMH PEJaKTOPaMU U JIEKTPOHHBIMH Tabmuamu. Pensiiimonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHelb WHCTpyMeHTOB. Co3/1aHue W OTKpBITHE O0a3bl JaHHBIX.
BBoj u penakTupoBaHue JaHHBIX B PEXKHUME TAOJIUIIBI U peKUME KOHCTpYyKTOpa. DopMUpOBaHUE
3arpocoB. 3ampocCkl MPOCThIE U MHOTOTA0IMYHBIE, 3aMPOCHl ¢ ycaoBusiMu. Co3aHue OTYETOB U
dopm. Texnonorus peanuzanuu npocteimux 3aaad cpeacrsamu CYBJ[ ACCESS.

Pemenne BBIMUCIUTENBHBIX 3amad ¢ ucnoib3oBanueM EXCEL: o6paborka Tabmwil,
NOCTpOeHHE TpaUKOB U JUarpaMM, BBIUMCIEHHWE MAaTPUYHBIX BblpakeHuil. Ha3nauenue
atektpoHHbIX Tabmmn (MS EXCEL). OcoGenHoctu Tabmuuaoro mporeccopa EXCEL u
UCIOJIb30BaHUE €T0 JJIS peleHHs] MHPOPMALMOHHBIX U MHXXEHEPHBIX 3a]ad. TexHHUKa paboThl ¢
EXCEL. Oxkno EXCEL. AGconroTHas W OTHOCHUTENbHas ajapecanus. BrvlieneHue sdeex,
nepemelnieHue no padouemy nucty. Pacuer no ¢popmynam. Konuposanue ¢popmyin. [Toctpoenue
rpaduxoB. Pacuer pyHKIIMOHATBHBIX 3aBUCUMOCTEN U TIOCTPOEHUE rpapuuecKux U300paskeHui
¢ wucnoib3oBaHueM craHnaptHelx ¢GyHkuii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenue
MMOBEPXHOCTEN C UCIOJIb30BaHWEM MacTepa AuarpamMm. Pabora ¢ tabiumamu. @opMatupoBaHue,
opopmuenue Tabmauu. YwucnoBele U modb30BaTeibckue (Gopmarel. CBOAHBIE TaOJUIBL
[Toctpoenne nuarpamm. PazpaboTka u peanu3anus IpOCTEHIINX aJTOPUTMOB C UCTIOIH30BAHUEM
Bo3MoxkHOCcTel EXCEL (HaxoxaeHne MakCcMMambHOTO (MUHUMAIBHOTO) JIEMEHTa BEKTOpa U
MaTpHIIBl, HAaXOXIECHHE CYMMBI DJIEMEHTOB BEKTOpPa W MATPHIIBI, BBIYMCICHHE MaTPHUYHBIX
BBIpa)KEHUI).

3.3. AITrOpUTMBI 1 OCHOBBI TPOIPaMMHUPOBAHHUS:

AAropuTMBI, TUNBI adropuT™MoB. [loHsTHE anropuTMa U ero coiictBa. CrocoOsl 3anucu
ITOPUTMOB. MOTyTbHBIN TIPUHIIUTT TIOCTPOCHHUS AJITOPUTMOB U TIPOTPAMM.

XapaKkTepUCTUKU SA3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYpPbl M TNPHHIUIBI
CTPYKTYPHOTO MpPOTpaMMHPOBaHUsl wLIOcTpanus. CTpYyKTYpHOE MpOrpaMMHPOBAHHUE, €ro
ocobenHocTH. TexHooruss OOBEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHUSA; CBOICTBa
SI3BIKOB: HACIIEJIOBaHHE, WHKANICYIANUs, oauMopdu3M. [TOHSITHS S3BIKOB: KIAcChl B OOBEKTHI.
OBouTIOLUS U KITacCU(PHUKAIMS A36IKOB POrpaMMUpoBaHus. [IOHATHS TpaHCIAINH, KOMITHIISALNH,
UHTEpIpETalii, WX pa3indus. ba3oBble anropuTMHUYECKHEe KOHCTPYKIWHU (CIelIOBaHHE,
BETBJICHUE, TIOBTOPEHHE), HpUMepbl uX peanu3anuud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
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IIPOrpaMMUPOBAHUSA. SI3bIKM IPOTPAMMHUPOBAHMSI BBICOKOTO YPOBHH.

Brruucnutenbaple anropuTMbl M TIporpaMMHbIe peanu3anuu Ha VBA mis oO6paboTku
unpopmanuu. [Iponecc pemenns 3a1a4 Ha komnbioTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OINEPATOPHI SI3bIKa, Mporeaypbl U GpyHkuuu. Pa3zpaboTka u peanuzanus MpocTeHIINX
QITOPUTMOB 00paboTKM WHpOpMauuu (peuieHue 3aaad ¢ OAHOMEPHBIM M MHOTOMEpPHBIM
o0bemMoM uHpopMarun). YuciieHHble METOIbI aHaJIN3a OAHOI0 HETMHEHHOr0 YpaBHEHHSI: TOUCK
KOpDHEW, pelleHHE 3aJauyd OJAHOMEPHOM ONTHUMM3alUH (HaXO)KJIEHUE TOUEK MaKCUMyMa U
MUHUMYMa (GYHKIUH). MeToAbl CTaTUCTUYECKONH OO0pabOTKH pe3yabTaTOB HU3MEpPEHUN OIHOU
BEJIMYMHBI: BBIYMCIIEHUE TOUEUHBIX (CPEIHErO, JUCIIEPCUH, CTAaHapTa) U UHTEPBAIbHBIX OLIEHOK
CIIy4ailHON BEJIMYUHBI.

3.4. 3amura nHGOpMAITUH.

AJTOpUTMBI 3alIUTHl UHPOPMAIIUU: METO/IbI 3aIlUThI, KOMIIBIOTEPHBIE BUPYCHI U 60phOa
¢ Humu. [loHsATHE 0E€30MACHOCTH KOMITBIOTEPHON HWHGpOpPMAIMU: HAJIEKHOCTh KOMIIBIOTEPA,
COXPAaHHOCTh JIaHHBIX, 3allUTa OT BHECEHUS WM3MEHEHHM HEYNOJHOMOUYECHHBIMU JIMIAMH,
COXpAaHEHHE TalHbl IEPENUCKH B DJIEKTPOHHOM ceTHM. Meroasl peanu3aluu  3aliyThl
uH(pOpMallMK: TpPOrpaMMHBIE, amnmnapaTHble, OpraHU3aloHHBIE. VCcTOpHsS BO3HHUKHOBEHUS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apaKeHHs, 3alUThl U 00pbOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNrOPUTMOB BHUPYCOB: PE3UJIEHTHOCTh, MNOTUMOP(GUYHOCT, U camolIu(ppOBaHHUE.
Kommbroteprsie BUpYCH, UX crienuduka u anTuBUpycHbie porpammel (Kacmepckuii, Dr. Web,
Avast, AVG). CrocoObl mudpoBaHus W mnepenayd MHPOpMaUM Ha JadbHUE PACCTOSHUSA.
OTKpBITHIHN 1 3aKPBITHIN KiT0UM mrppoBanus. Jlepparmenranus aucka.

4. O0beM y4eOHOH JUCHHUILINHBI

Buibl yueOHOM paboThI Boau. ) Baxan.
el qacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY IJIAHY 3 108
Kounrakrnas pa6ora (KP): 1,3 48
Jlexumnm (JI) - -
JlabopaTopusbie padoTsl (JIP) 1,3 48
[Tpaktuueckue 3ansatus (I113) - -
CamocroniTesnnas padora (CP): 2,7 60
CaMocCTOsITENIbHOE U3YUYEHHUE PA3/IETI0B JUCIUILUINHBI 2,7 60
Bua kouTpoJf: 3auer - -

B 3au. | Bactp.

Bunael yue6HoM paboTh e qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 81
KonraktHas paoora (KP): 1,3 36
Jlexrum (JI) - -
JIaGoparopusbie pabotsl (JIP) 1,3 36
[IpakTuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 2,7 45
CaMOCTOSITETbHOE U3YUYCHHUE PA3/IET0B JUCIUIUIMHBI 2,7 45

Bua koHTpoOJIA: 3aueT - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Dusuka» (b1.b.07)

1. Heab AMCHUNIMHBI — MPUOOPETEHNE CTYACHTAMU 3HAHUN MO OCHOBHBIM pa3jeiam
(GU3UKU ¥ YMEHUS IPUMEHSTh UX B APYIMX €CTECTBEHHOHAYYHBIX AUCLUUIUINHAX.

2. B pe3yabTaTte u3ydeHus] NMCUMIUIMHBI 00y4yaloumMiicsi 1Mo mnporpamme
0akaJlaBpHAaTAa J0JI/KEH:
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Obnaoame cnenyrommmu  obmenpodeccruonanbibiMu (OIIK) u nmpodeccrnoHanbHBIMU
(ITK) xoMIieTeHIIUSIMHU:

— CHOCOOHOCTBIO W TOTOBHOCTBIO HCIOJb30BATh OCHOBHBIC 3aKOHbI (U3UKHA B
npodeccronanbHoi aestensHoct (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (hM3MYECKOH KapTHHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUU BELIECTBA JJI1 I[IOHUMaHUS
OKpYsKaromiero Mupa u ssicHuii mpupozst (OITK-2);

— IUTAHUPOBATh U MPOBOJUTH (DPM3NYECKHE IKCIEPUMEHTHI, POBOJUTH 00pabOTKY
UX PE3yJbTaTOB U OLIEHUBAThH MOTIPELIHOCTH, BBIIBUraTh I'MIIOTE3bl U YCTAHABIMBATH TPAHULIBI
ux npumenenus (I1K-16);

— UCTIOJB30BaTh  3HAHHMS OCHOBHBIX  (DU3UYECKUX TEOPUH ISl peIIeHUi
BO3HHUKAIOMIUX (PU3NYECKUX 337a4, CAMOCTOATEIBHOTO MPHOOpeTeHust (pu3nyeckux 3HaHUH, s
MOHUMAaHUS PUHILIUIIOB padOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOISALINX 32 MPEIEIIbI
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19).

3namo:

— (u3HYecKre OCHOBBI MEXaHUKH, (U3UKMA KOJeOaHW ¥ BOJH, DJIEKTPUYECTBA W
MarHeTus3ma, SJCKTPOAMHAMHMKHU, CTATUCTUYECKOW (HU3UKM U TEPMOJUHAMHUKH, KBAHTOBOM
buzuky;

— cMbIchT (GyHIaMEHTANbHBIX (U3UYECKUX 3aKOHOB, MPUHIUMIIOB M TOCTYJIATOB; HX
(OpMyJIMPOBKHU U TPAHULIBI IPUMEHUMOCTH;

— CBSI3b LIMPOKOTO Kpyra (PU3MYECKUX SIBICHUN ¢ (PyHIAMEHTAIbHBIMH HMPUHIMIIAMUA H
3aKOHaMH (PHU3HKH;

— OCHOBHBIE METOJIbl PEILICHUS 33124 M0 OMUCAHUIO (UZUYECKUX SBICHUM;

— METOJIbI 00pabOTKHU Pe3yNIbTaTOB (PU3NIECKOTO IKCIIEPUMEHTA.

Ymemn:

— IPUMEHSTh TEOPETUUECKUE 3HAHUSI U DKCIIEPUMEHTAIbHbIE METO bl UCCIIEOBAHUS TIPU
pelieHnu TpohecCHOHATBHBIX 3aa4;

— MPOBOJUTH PAcU€Thl, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOTO JIe1aTh 00OCHOBAHHbBIE
BBIBO/IbI;

— QaHaJIU3MpOBaTh pe3yJabTaThl HAOMIOJEHUI U HKCIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHIIUIIOB (PU3HKH;

— OIpeneNsaTh XapakTep (PU3MUECKHUX MPOLECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHOU
UH(OPMAaLIMU PH MOMOIIX T'padUKOB, TaOIMIl U ypaBHEHUI];

— MPEACTaBIATh 00paOdOTaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETUUYECKYIO HH(OpMALIHIO B
YCTHOM M MHCBMEHHOH (opMe, B TOM YHCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTH.

Braoemy:

— HaBBIKaMH pabOThI C MHUPOKUM KPYroM (pU3HUECKUX MPUOOPOB U 000PYIOBaHUS;

— HaBbIKaMH 00OCHOBaHMsI CBOMX CYXKJIEHHH 1 BBIOOpa METO/Ia UCCIIE0BAHUS.

3. Kpartkoe coaep:xaHue TUCUMILIHHbBI

2 cemecTp

Beenenue Ilpenmer ¢usuxu. MeToabl PU3NUECKOT0 HMCCIEIOBAHUS: OMNBIT, THIIOTE3a,
AKCIIEPUMEHT, TEOPHSL.

1. ®usnyeckre OCHOBBI MEXAHUKH.

IIpenmer kuHematuku. llepememienue, ckopocTh, YyckopeHue. Kunemarnueckue
XapaKTepUCTUKU BpaLIaTeNIbHOTO IBIKEHUS. 3aKoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TATOTEHHUS.
JIBukeHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TATOTEHHUA. /[IBrmkeHue Tena
nepeMeHHOM Macchl. YpaBHeHuss Memepckoro. ®opmyna [uonkoBckoro. Ymopyrui u
HEYNpyruil yzaapbl 1WapoB. MOMEHT HMHEpPIMM MAaTE€pUAJIbHOM TOYKM M TBEPAOro Teja.
Kunemaruka rapmonuueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHMYECKUX
kosiebanuii. IloHsATHE O 3aTyXalolMX U BBIHY)KICHHBIX KojeOaHHsX. BoigHOBoe aBHXKEHHE.
BonHbl Ipo0ibHbIE U TONEPEYHBIE.
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2. OCHOBBI MOJIEKYJISIPHOM (pU3HKH.

DneMeHTHl TEPMOJUHAMUKHN U (pu3nyeckor kuHeTHKU. VneanpHbiii ra3. Pacnpenenenue
bonbiimMana u ero obmedusnueckuid cMmbici. PeanbHbii Ta3. YpaBHeHue BaHu-nep-Baanbca.
Tepmoaunamuueckuit Meton B (usmuke. PaBHOBecHble cocTostHMs. Hauama TepMoIuHaAMHKU.
[{uknel. DHTpONUS M €€ CTaTUCTUYEeCcKoe ToikoBaHue. SIBnenue nepenoca. JAuddysus. 3axon
®uka. TermmonpoBogHocTh. 3akoH Dypre. BHyTpeHHee TpeHne (BI3kocTh). 3akoH HeroToHA.

3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK.

3akon Kymnona. Teopema Octporpaackoro-I'aycca. Junonb. J{udiekTpukd B
AJIEKTPOCTATUYECKOM I10JIE.

3 cemectp

1. DnekTpoMarHeTusm.

3akon Awmmnepa. 3akoH buo-Capapa-Jlammaca. Cuia Jlopenna. MarseTuku.
DneKTpoMarHuTHasi MHAYKIMs. Y paBHeHHe MakcBela.

2. Onruka.

Wntepdepennus BomH. Audpaxnust BomH. [lonspuzamus BomH. TerioBoe u3mydeHUe.
3akon Kupxroda. ['mnoresa Ilnanka. KBantoBoe o0bsicHeHHE TerioBoro u3inydeHus. Jddext
Komnrona. fAnepnas mogens atoma. [loctynarel bopa. Atom Bogopoaa o bopy.

3. DnemMeHThl KBAaHTOBOU (PU3UKHU.

I'mnoresa ne bpoira. BonnoBoe ypaBHenue Illpenunrepa mig cTaumoHapHBIX
cocrosiHuil. OnpiTel HlTepHa-I'epnaxa. Muorosnektponssliii arom. Dddext 3eemana. [Ipunnun
[Taynu. KBaHTOBBIE cTaTHCcTHuYecKue pacrpeneneHuss boze-Oiinmreiina u ®epmu-/lupaxa.
®oHoHbl. 3akoHbl [ebas u DifHmTeiiHa. XapaKTepUCTUKH spa: 3apsili, Macca, YHEPrHusl CBA3U
HYKJIOHOB. flnepHble peakuuu. DOyHIaMEHTAJIbHbIE B3aUMOJCHCTBUS U OCHOBHBIE KJIACCHI
3JI€EMEHTapHBIX YaCTHII.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bcero 2 ceMecTp 3 cemectp

Buapl yue6HO# paboThI B3a4y. | Bak. | B3a4. | BakK. | B3ad. | BakK.

el. yac. el Jac. el Jac.

O0mas TpyA0eMKOCTh JUCHHUIINHBI 10 360 4 144 6 216
10 y4eO0HOMY ILIAHY

KonrakTHas padora (KP): 3,6 128 1,35 48 2,25 80

Jlexru (J1) 1,35 48 0,45 16 0,9 32

Jlaboparopusie pabotsl (JIP) 0,9 32 0,45 16 0,45 16

[Tpaktuyeckue 3anstus (I13) 1,35 48 0,45 16 0,9 32

CamocrositeabHas padora (CP): 4.4 160 1,65 60 2,75 100

CamMocTosATenpHOe U3ydYeHHE 4.4 160 165 60 2.75 100

pa3eNioB JUCIUILTAHBI
Buja koHTpOJISi: IK3aMeH 2,0 72 1,0 36 1,0 36
Bcero 2 ceMecTp 3 cemecTp
Bunel yueGHoI paboTh B3a4. | BACcT. | B3a4. | BacT. | B3a4. | BacrT.

el Jac. el qac. el Jac.

Oo0mas TPyA0eMKOCTh THCHUTLIAHBI 10 270 4 108 6 162
10 y4eOHOMY IUIAHY

KonrakTHas padora (KP): 3,6 96 1,35 36 2,25 60

Jlexru (J1) 1,35 36 0,45 12 0,9 24

JlaGopatopusie pabotsl (JIP) 0,9 24 0,45 12 0,45 12

[TpakTuaeckue 3austus (I13) 1,35 36 0,45 12 0,9 24

CamocrositesabHas padora (CP): 4.4 120 1,65 45 2,75 75

CamocTrosTenbHOE U3yUYECHHE

4,4 120 1,65 45 2,75 75
pas3enoB AUCHUILINHBI
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| B KOHTPOISI: DK3aMeH | 20 | 54 | 10 [ 27 | 10 | 27 |

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«O6mas u Heopranuueckasi xumus» (b.1 b.08)

1. Heab THCHUILUIMHBI — IPUOOPETEHUE 3HAHUN M KOMIIETCHIIHHA, (POPMUPOBAHHE
COBPEMEHHBIX IPECTaBICHUN B 00JaCTH TEOPETUUECKIX OCHOB XMMHH U XUMHUHU 3JIEMEHTOB.
2. B pesyabtare u3ydeHusi AUCHUIJIMHBI 00y4YawIlnuiicsi MO0 NporpamMmme

0akaJjiaBpuaTa J10JIKeH:

Obaaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) kommeTeHIUsAMU:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTAH B ipodeccuonanbhoit nesreabroctu (OTTK-1);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUM BEUIECTBA, NPUPOAE XMMHUYECKOM
CBSI3U B PA3JIMYHBIX KJaccaX XMMHUYECKUX COCIMHEHUM ISl MIOHUMAHUS CBOMCTB MaTepUalioB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B Okpyxatoiiem mupe (OITK-3).

3namu:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYI;

— OCHOBBI TEOPUH XHUMHUUYECKON CBSI3U B COCIMHEHUSAX PA3HbIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHHH;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHX IMPOILIECCOB U XAPAKTEPUCTUKHU
PABHOBECHOI'O COCTOSIHUS;

— METO/IbI ONMCAHMUsI XUMHUYECKUX PAaBHOBECHI B pacTBOpax JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHU;

— XMUMHMYECKHE CBOWCTBA 3JIEMEHTOB PA3IMYHBIX TPYMI MEPUOAUYECKON CHCTEMBI U UX
BaXXHEUIIINX COCTUHEHUH.

Ymems:

— BBIIOJIHATh OCHOBHBIE XMMHYECKUE ONEpalUH, ONpPENesiTh TEPMOJUHAMHYECKUE
XapaKTEPUCTUKU XUMUUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIIEHTPAIH BEIIECTB;

— HCIIOJNb30BATh OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIE
JIAaHHBIE JIs1 pelIeHus MpodecCuoHaIbHbIX 3a/1a4;

— TMPOTHO3UPOBATH BIMSHHUE PA3NUYHBIX (DAKTOPOB HA paBHOBECHE B XHMHUYECKUX
peaKkIusx.

Braoemo:

— TEOPETUYECKHMMH METOJaMH OIMCAHHS CBOWCTB TMPOCTBHIX U CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI HMX aTOMOB M TOJOXKEHUS B NEPUOJUYECKONH CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— OKCHEPUMEHTAIBHBIMA METOJIAMU OTPECIICHUS] HEKOTOPBIX (PU3NKO-XUMUUYECKHUX
CBOMCTB HEOPraHUYECKUX COCAMHEHUH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

CrpoeHue aTOMOB U MEPUOIUYECKHI 3aKOH.

BonHoBbIe cBOWCTBAa MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpenenenHoctei ['elizendepra. [lonsTre o kBaHTOBON MexaHMKe U ypaBHeHuH Llpeaunrepa.

CoBpeMeHHast (popMyIHpOBKa MEPUOIUIECKOTO 3akoHa. [lepmommueckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3alOJTHEHHE DJJEKTPOHHBIX CJIOE€B MU O000JOYEeK aTOMOB B
nepuoauueckoir cucreme sneMeHtoB J[.M. MenneneeBa. Crenenu okucieHus. Baxueiimme
OKUCIIUTENN U BOCCTaHOBUTENU. BakHeillline cXxeMmbl MpeBpalieHusl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

XuMu4eckasi CBSI3b U CTPOCHUE MOJIEKYIL.

KoBaneHTHas CBsA3b, OCHOBHBIEC TMOJIOKEHUSI METOJa BAJCHTHBIX CBs3eil. PaccMoTpenue
CXeM TIepeKphIBaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHHM CBs3eil B Mosekynax. OCHOBHbIE
MOJIOXKEHHUST MeTo1a MoJIeKy IsipHBIX opouTaineit (MO JIKAO). O6mue cBeneHnsi 0 KOMIUIEKCHBIX
COEIMHEHUSIX, UX CTpoeHue. MeXMONeKyJIspHas U BHYTPUMOJIEKYJIApHAs BOJOPOJHAS CBSA3b.
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HoHHast CBsI3p Kak NpeAeTbHBIA clydail KOBaJeHTHOM cBsi3u. OOIIue mnpencTaBieHUs o
MEXMOJIEKYJIIPHOM  B3aMMOJECUCTBUM: OPUEHTAUMOHHOE, WHIYKIUOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakiuii 1 XMuMUYECKOE PABHOBECHE.

[ToHsiTHE O XWMHYECKOH TEPMOJMHAMUKE, TEPMOIMHAMHYECKHE (PYHKIIMH COCTOSHHUS
(xapakTepuctuueckue GyHKIUM). XHUMHYECKOe paBHOBecue. VICTMHHOe M Kaxylleecs
paBHOBecHs. KOHCTaHTa XMMHYECKOIO PaBHOBECHS. DJIEKTPOXUMHUYECKHUE IPOLECCHI, TIOHATHE
00 SJIEKTPOJHBIX IMOTEHIMANAX. DJNEKTPOJABIIKYILAS CHJIA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii U KpUTEPUN CaMOIIPOU3BOJIIBHOTO MPOTEKAHUS POLIECCOB.

PaBHOBecus B pacTBOpax

[Iponeccer,  compoBokaromme  00pa3oBaHUE  JKUIKUX  HUCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLUMHUPOBAHHBIE SJIEKTPOJIMTHIL.
Crenenp aucconmanuu. KoHcraHTa aucconpanuvu. PaBHOBeCcHE B CHCTEME, COCTOSIIEH H3
HACBIIIEHHOTO0 PacTBOPAa MaJOpacTBOPUMOIO 3JIEKTPOJIUTAa M €ro KpucrauioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUH. PaBHOBECHE uccolManyy BOJbl, HOHHOE NPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTh OT Temneparypsl. [llkana pH. ['uaponus cosnei.

CkopocTb peakiuii ¥ KaTtaius.

[lonsatne o xumuyeckoil kuHeTuke. OAHOCTAIUUHBIE M CIOXKHBIE PEaKUHUH. 3aKOH
neiictByromux Macc. KoHcTaHTa cKOpocTH peakuuu. MOJIEKYJISpHOCTh U IMOPSIOK PEaKIUU.
3aBUCUMOCTh CKOPOCTH PEaKIUU OT TEMIEPATYpbl; HHTANbIUA aKTUBALMU. ['OMOreHHBIN U
reTepOreHHBIN KaTalIns3.

XUMHS S- U P- JIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NMEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKCHHE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoandeckoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
QJICKTPOHHBIX KOH(PUTYpAlMi, BEJIMYUH PAJAUYCOB, JJICKTPOOTPUIATCILHOCTH W SHEPTUU
MOHU3ALIMKM aTOMOB. TUNIMYHBIE CTENIEHU OKHUCIICHUS. XMMUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOWMCTBAX OCHOBHBIX THUIIOB coeauHeHui. [Ipupoansie
COEIMHEHUS, TIOJIyY€HHUE U IPUMEHEHHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn NepUOJWYECKONW CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHHUH
AIIEKTPOHHBIX KOH(MUTYpaALIUiA, BEJIMUYMH PAANYCOB, SHEPTUH HOHU3AIMH, XapAKTEPHBIX CTENIEHEH
OKHUCJIEHUsl, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeAuHEHUs, MOIYy4YeHUE U
COTIOCTaBJICHHE (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTPOCHUE U CBOMCTBA
OCHOBHBIX THIOB coeanHeHuit. OcoOeHHOCTH f- JIIeMEeHTOB.

3. O0beM y4eOHOH AUCHUTIIMHBI

Bceero 1 cemecTp 2 ceMecTp
Bunel yue6HoI paboThI B3a4. | Bakaj. | B3a4. | Bakaja. | B3ad. | Bakal.
el. yacax ell. Jacax el gacax
O01as Tpy10eMKOCTh TUCHUILTUHBI
T 12 432 7 252 5 180
KonTakTHas padora (KP): 4.4 160 2,7 96 1,8 64
Jlexuuu (JI) 1,75 64 0,9 32 0,9 32
[Ipaktuueckue 3austus (I113) 0,9 32 0,9 32 - -
Jlaboparopusie pabotsl (JIP) 1,75 64 0,9 32 0,9 32
CamocrositenbHas padora (CP): 5,6 200 3,3 120 2,2 80
CamocrosiTenbHOE U3yUEeHHE 56 200 33 120 29 80
pa3/ienoB AUCITUTUTHHBI ' ' '
Buj KOHTPOJISA: IK3aMeH 2,0 72 1,0 36 1,0 36
Bib! yue6Hoi paboTs! Bcero 1 cemectp 2 ceMecTp
B 3ad4. \ B acTp. | B3ad. \ B acTp. | B3ad. \ B acTp.
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ell. yacax ell. yacax ell. yacax

O01masi Tpya10eMKOCTb JUCHMIIIHHBI 12 324 7 189 5 135
1o y4eOHOMY IIaHy

KonTakTHast padora —
ayJUTOPHbIE 3aHATHSL:

4,4 120 2,7 72 1,8 48

Jlexmmm (J1) 1,75 48 0,9 24 0,9 24

[Tpaxtrueckue 3ansatus (113) 0,9 24 0,9 24 - -

JlaGopaTtopusie padoTs (JIP) 1,75 48 0,9 24 0,9 24
CamocrositeasHas padora (CP): 5,6 150 3,3 90 2,2 60

CaMocTosTeNnbHOE U3YUEHNE
pa3zesioB JUCIUILIHHEL

Buja xkoHTpOJIS: IK3aMEeH 2,0 54 1,0 27 1,0 27

5,6 150 3,3 90 2,2 60

AHHOTaNUA padoyeil MPOrpaMmbl JUCHHUILINHBI
«Oprannyeckas xumus» (b.1 B5.09)

1. Heap AuCHUILIMHBI — TpUOOpeTeHHEe OOYYAIONUMUCS 3HAHUM O CTPOCHHUH
OpPraHMYeCKUX COCIWHEHHWH, OCHOBHBIX XHMHUYECKHMX CBOMCTBAaX pa3M4YHBIX KIACCOB
OPraHMYECKUX COCAMHEHMH W MeToJaX UX TMOJY4YeHHUsS, KaK TMPOMBIIUICHHBIX, TaK H
1a00paTOPHBIX.

2. B pe3yabrare wu3ydeHMs [AUCHUILVIMHBI O0y4YalIIMiici 1O Mporpamme
O0akajlaBpHaTa J0JIKeH:

Obaaoams cnenyromumu oomekynbTypHbiMa (OK) u obmenpodeccuonansubivu (OI1K)
KOMITETCHIHSMHU:

— CIIOCOOHOCTBIO K CaMOOpraHu3aiuu u camoobdpaszosanuio (OK-7);

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MICIIOJIB30BAaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B TpodeccuonanbHoi aestensHocty (OI1K-1)

— TOTOBHOCTBIO HCIOJIB30BATh 3HAHHUS O COBPEMEHHOW (DM3MYECKOH KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHMM BEIIEeCTBA sl TOHUMAaHUs
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHUH BEILECTBA, MPUPOJE XUMHUUECKOU
CBSI3M B Ppa3UYHBIX KJjaccaXx XHWMHYECKHX COCAMHEHWH I TOHWMAaHHsS CBOWCTB
MaTepHaJoB M MEXaHM3Ma XUMHUYECKUX MPOLIECCOB, MPOTEKAIOIIUX B OKPYKAIOLIEM MHpeE
(OIIK-3).

3namu:

— TEOPETHYECKHE OCHOBBI CTPOEHUS M CBOWCTB Pa3IMYHBIX KJIACCOB OPTaHMYECKHX
COE€IUHEHMI;

— CIocOObI TONYyYeHHS M XMUMHUYECKHE CBOWCTBAa OCHOBHBIX KIIACCOB OPTraHMYECKHX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUSI OPTAaHNUECKUX PEAKIINH.

Ymems:

— TIPUMEHSTH TEOPETUYEeCKHE 3HAaHUS JJIsl CHHTE3a OPraHWYeCKUX COCTUHEHHUN
Pa3INYHBIX KIIACCOB;

— aHAIM3WPOBATH U MPENICKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCTMHECHUH;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COEAMHEHHH, 3aJaHHOT0 CTPOCHHUS.

Bnaoemy:

— OCHOBaMH HOMEHKJIaTyphl M KJIaCCU(PUKALIMK OPraHMYECKUX COETMHEHUI;

— OCHOBHBIMHU T€OPETUYECKUMHU TPEICTABICHUSIMHA B OPTaHUIECKON XUMHU;

— HaBBIKAMH OOOCHOBAaHHUS pALMOHANBHBIX CIIOCOOOB TMOJyYEHHs] OPraHMYECKUX
BEIIIECTB.

3. KpaTkoe cogep:kaHue TUCHHUIINHBI
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HomeHnkiarypa opraHudeckux coeIvHEHM. Teopuss XUMHUYECKOIO CTPOCHHUS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma xoBamentHOU cBszu. Dopmynsr Jlsronca.
@opmanbHbIl 3apsan. DddekTsl 3amecturencit. [IpoMeXyTOUHbIE COCIMHEHUS W YaCTHIIBI
OpPraHMYECKUX peaklUMsIX. OHEepreTMyeckas amarpamMma peakuuu. MexXaHu3M peaklMH.
Crepeounsomepusi, ee BUIbl U 0003HAYCHUS.

Anudarnueckue coeauHeHus. HachblnmieHHble W HEHachlleHHble YB.  Aukansl,
LMKJIOAJKAHbI, AJKEHBI, aJKUHBI, MOJMEHb (AMEHBI). B KaXJoM Kiacce paccMaTpUBaIOTCS
CIeyIOIMe pa3leibl: M30Mepus, HOMEHKJIATypa, (U3MYECKMe M XHMUYECKHE CBOWCTBA,
CIocoObI OyyeHUsl. MexaHU3Mbl peakluii. DHepreTuueckas [uarpaMmma peakimi.

Apomatuueckue coenunenus. Teopun apomarnyHoctu. CoenuHeHHs] OEH30IBHOTO psijia.

Nzomepus. Homenknarypa. CrocoObl ToNydeHUs. XUMHYECKHE CBOMCTBa. BrusHue
3aMecTuTeseld B OEH30JbHOM KOJIbIIE HA HAIPABIEHUE U CKOPOCTh PEAKIUil AJIEKTPOQPHUILHOTO
3aMelLEeHusl.

4. O0beM yueOHOM JUCUMIJIMHBI

Buiel yueOHol paboTh B3au. | B akan.

el. gacax
O0mas Tpy10eMKOCTb JMCUUILIUHBI N0 Y4e0HOMY IIAHY 3 108
Konraktnas pa6ora (KP): 1,3 48
Jlexmun (JI) 0,4 16
[Ipaktuueckue 3austus (I13) 0,9 32
JlaGopaTtopusie 3ansaTus (JIP) - -
CamocrositesabHasi padora (CP): 1,7 60
CamocTosTeIbHOE U3YYEHHE Pa3/IeTI0B JUCIUILUIMHBI 1,7 60

Buja koHTpOJISi: 3a4eT ¢ OlleHKOi - -

. B 3au. | B akan.
Bunsl yueOHoM paboThI ? !

el. gacax
Oonras TPYAOEMKOCTDb JUCHMIIIMHBI 110 yqe6HOMy IJIaHy 3 81
Konrakrnas padora (KP): 1,3 36
Jleximu (JI) 0,4 12
[TpakTnueckue 3anstus (113) 0,9 24
Jlaboparopusie 3ansaTus (JIP) - -
CamocrositesbHas padora (CP): 1,7 45
CamocTosATeTbHOE U3YYEHHE PA3/I€I0B AUCIUIUINHBI 1,7 45

Bua koHTpOJIA: 3a4eT ¢ OLEeHKOM - -

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIMHBI
«Dusnueckasi xumus» (51.5.10)

1. Heab AMCUMIVIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOMIUX XOJIOM
XUMHUYECKOI0 Ipoliecca, MoKa3aTh 00JacTH MPUIOKEHHS ITHX 3aKOHOB M HAYYHMTh CTY/AEHTa
rPaMOTHO MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKHUX 3a/1a4.

2. B pe3yabrare wu3y4YeHHs [AUCHUIUIMHBI O0y4YallMiics MO mporpamme
0akaJlaBpHaTa J10JIKEH:

Obnadams cnenyronumu oodmenpodeccnoHanbHbiMA KommeTeHImsaMu (OI1K):

— CIOCOOHOCTBIO ¥ TOTOBHOCTDH MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTHH B Tipodeccuonanbroit nesrenbroctu (OTTK-1);
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— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHON (hHM3MYECKON KapTHHE MHDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBA JJI IOHUMaHUSA
OKpyXarouiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHME O CTPOCHUHU BEILECTBA, NPUPOJA XUMUYECKOU
CBSI3M B Pa3JIMYHBIX KJIACCaX XUMUYECKUX COCIUHEHUH [UIsl TOHMMAaHMs CBOMCTB MAaTEpPUAIIOB U
MEXaHHU3Ma XUMHYECKUX MPOLIECCOB, MPOTEKAIOIIUX B okpyxatouiem mupe (OI1K-3).

3namo:

— OCHOBHBIE 3aKOHBI (PU3NYECKOH XWMHH, B3aMMOCBS3b (PU3NUYECKUX M XUMHYECKHX
XapaKTEpUCTHK IIPOLIECCa;

— INYTH ONpENCIICHUs BaKHEHWIIUX XapaKTEPUCTUK XHMHUYECKOTO PABHOBECHUS
(KOHCTaHTBl PaBHOBECHS, PAaBHOBECHOI'O BBIXOAA IPOAYKTA, CTEHNEHH IPEBPALICHUS HCXOAHBIX
BEIIIECTB) U BIMSHUS PA3TUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHYECKOTO PABHOBECHS;

— YCIOBMsI YCTaHOBJEHHS (Da30BBIX DPABHOBECHH B OJHO- UM MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTH Pa3JEICHMS CIOKHBIX CUCTEM Ha COCTABJISAIONINE KOMIIOHEHTBI;

— TEPMOJIMHAMUYECKOE OINMCAHHE CBOWCTB MJICANBbHBIX U HEUJCAIbHBIX PacTBOPOB,
MOJIXO/Ibl K HAXOKACHUIO MAPIUAIbHBIX MOJIIPHBIX BEJINYMH KOMIIOHEHTOB PacTBOPA.

Ymemn:

— IMPUMEHATh TEOPETHUUECKUE 3HAHMUSI U DKCIIEPUMEHTAJIbHBIE METO/bl HCCIEAOBAHUS
(bu3nUecKoil XMMHUK IIpU peIIeHuH Npo(ecCHOHANBHBIX 3a/1a4;

— MPOBOJUTH TEPMOJMHAMUYECKUE PACUETHI, OCYLIECTBIISITh aHAJIU3 U HAa OCHOBE 3TOTO
JenaTth 000CHOBAHHbBIE BBIBOIBI,

— MpeACKa3blBaTb M HAXOAWTHh ONTHMAJIbHBIE YCJIOBHS IIPOBEIEHUS XUMHUYECKOTO
IpoLecca ¢ LeNblo MOIyYeHUs] MAaKCUMAJIBHO BO3MOYKHOT'O BBIX0/1a MHTEPECYIOLETO IIPOAYKTA;

— TMPEICTaBIATh JaHHBIE JTAOOPATOPHOTO HCCIIEAOBAaHMS B Ipaduueckoirl ¢opme u Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIpENEsATh COOTBETCTBYIOIIME TEPMOAMHAMHUYECKHUE U
KMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CUCTEMbl U XMMHYECKOI0 IIPOLECCA;

— MPOBOJUTH AHAJIU3 M KPUTUYECKH OICHUBATh IOJIyUEHHbIE OSKCIIEpUMEHTAJIbHbIE
JaHHbIE, 00001IaTh U Jie1aTh 00OCHOBAaHHBIE BHIBO/IBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUUECKUX METOJ0B (DU3MYECKOH XUMHUU JUIs
pelIeHNs] KOHKPETHBIX HCCIIeI0BaTENbCKUX 3a/1a4;

— HAaBBIKAMHU OIIPENEICHUS COCTOSHUS PaBHOBECHS U CaMOIPOU3BOJIBHOIO HAIIPABJICHHUS
XUMHYECKOT0 IIPOLECCa;

— npueMaMu OO0pabOTKM TMOJIYYEHHBIX OMNBITHBIX JIAHHBIX JJIS  BBIABJICHUS W
YCTAQHOBJICHHUSI B3aMMOCBSI3€H MeXIy TEpMOJMHAMMUYECKUMHM CBOMCTBaMH M (U3NYECKUMU
napaMeTpamH Mpoliiecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (DM3WYECKOM XHUMHUM JJs  COAEp)KaTesIbHOU
MHTEPIPETALUNA TEPMOANHAMUYECKUX PACUETOB.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Xumuueckas TepMoIMHaMHKa. 1-bIit U 2-0if 3aKOHBI TEPMOJAMHAMUKH, TocTynat [lnanka.
B3aumocBs3bp TemnoTsl, paboThl M U3MEHEHMsI BHYTPEHHEH SHEpruu B Ipolieccax C y4yacTHEM
uaeanbHOro rasza. TemnoémkocTs TBEPABIX. KUAKUX M ra3000pa3HBIX BEIIECTB. TepMOXHMHUSL.
Breruncnenne TermnoBeiX 3¢G(EKTOB XWMHUYECKHX PEaKIUd, TPOIeccoB (a3oBBIX IEPEX0JIOB,
pacTBOpeHUs] M JPYruX (U3MKO-XUMHUYECKUX IpoleccoB. OHeprus [ubbca u sHeprus
['enpMmrosibpiia Kak KpUTEpUU HAMpaBIIEHUS XUMHYECKOro mnpoiecca. Pacuér alconmoTHOMN
HTpONMHU. XMMHUYECKOE paBHOBecHe. KOHCTaHTa XMMMUYECKOTO DPABHOBECUS U METOIBI €€
pacuéra M SKCHEPUMEHTAIBHOIO OIpEeNeNeHUs. PaBHOBECHBIM BBIXOJ NPOJAYKTA, BIIHMSHUE
JABJICHUsI, TEMIIEpaTypbl, NMPUMECH HHEPTHOIO TIa3a Ha paBHOBECHBIM BBIXOJ. YpPaBHEHUS
n3orepmMbl u  uzo0apel  Banmt-Todda. Crarucruueckas  tepMmoamHamuka.  Pacuér
TEpMOJIMHAMUYECKUX (PYHKIMN Ha 6a3e MpesCTaBIeHH 0 CyMMe IO COCTOSIHUSIM.

da30BbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTemMax. Pa3oBble Mepexoabl U (a3zoBas
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JuarpaMMa COCTOSIHHMSL Il OJHOKOMIIOHEHTHBIX CHCTEM. TpoHHas ToOuYKa. YpaBHEHHUE
Knaneiipona-Knay3suyca. 3aBUCMMOCTh [aBJICHUS HACBIIMIEHHOTO Tlapa OT TeMIepaTyphl.
Onpenenenne TepMoauHamMuYecknx (yHknuidi mpormecca (asoBoro mnepexona.Kpurudeckas
TeMIlepaTypa.

Tepmonunamuyeckass Teopusi pactBopoB. Kitaccupukanus pactBopoB. CrocoObl
BBIpaXXEHHUsSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBI. YpaBHeHus [ u6Oca-
Hiorema. Mpaeansubie pacTBOpbl. TepmonuHamMudeckue (YHKIMH CMEIICHHS JUIS HICATbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pasbaBiieHHble pacTBOpbI, 3akoH ['eHpu. HewmpeanbHbie
pacTBOpbI,  TOJIOKUTEIIBHBIE W OTPULIATENbHBIE  OTKJIOHEHHUS OT  3akoHa Payis.
TepMoanHaMHUyecKOe ONMHMCAHWE HEUICANbHBIX PAcTBOPOB, AaKTUBHOCTh, Ko3(duireHT
aKkTUBHOCTH. KoOJMraTuBHbIE CBOMCTBAa PAacTBOPOB HEJNETYYMX BEUIECTB B  JIETYyYEM
pactBoputene. Kpuockonus, 30ymmockonusi. OcMOC, OCMOTUYECKOE JaBICHHE.

@a30Bble PABHOBECUS B MHOTIOKOMIIOHEHTHBIX CHCTEeMax. Jluarpammbl «JaBJICHUE-
COCTaB», «TEMIIEPAaTypa-CcOCTaB», «COCTAB I[apa-COCTAB KUAKOCTU» 1 UACAIbHBIX U
HEUICATBHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBanoBa, A3zeorporus. DU3HKO-XUMHYECKHE
OCHOBBI pa3JesieHus KHUJIKUX cMmeced, pekTudukanus. OU3NKO-XUMUYECKUH U TEePMHUYECKUN
aHaym3. Pa3nmyHbie THIBI AMArpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u npaBmio peryara.

4. O0beM yueOHON AU CUMIIIMHBI

i B .| B .
Bunsr yue6HoIi paboThI 3a4 akanu

el. yacax
O01mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY IIAHY 5 180
KonraktHas padora (KP): 18 64
Jlexmmm (JI) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositebHas padora (CP): 2,2 80
CamocTosATeTbHOE N3YYEHHE TUCIIUILIAHBI 2,2 80
Bujx koHTpOJS: IK3aMeH 1,0 36

B 3au. | B actp.

Bunpr yue6HOM paboThl e qacax
OO0masi TpyA0eMKOCTh TUCIHUIJIMHBI M0 Y4eOHOMY MJIAHY 5 135
KounrakTnas padora (KP): 1,8 48
Jlexumu (J1) 0,9 24
[TpakTuueckue 3anstus (I13) 0,9 24
CamocrositesnbHas padora (CP): 2,2 60
CamocTosATETbHOE U3YUEHHUE TUCIIUILINHBI 2,2 60
Buja koHTpoOJISi: IK3aMeH 1,0 27

AHHOTanugA padoyeil NpOrpaMmbl JUCUUIIIIMHBI
«Konnounnasa xumus» (b1.b.11)

1. Ieap QMCHMIVIMHBI — O3HAKOMJIEHHE OOYYalOIUXCS C OCHOBAMU TEPMOJMHAMMKH
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH MOJYYEHHUS U BaXKHEUIIMMH CBONCTBAMH JUCHEPCHBIX
CHUCTEM.

2. B pe3yabtare wu3yYyeHMsl [MCHUILIMHBI OO0y4yalumuiicsi MO MNporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusIMH:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI (PU3HKH B
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npodeccuonanproii aestenproctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (U3MUecCKON KapTHHE Mupa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUU BELIECTBA JJI I[IOHUMaHUS
OKpYsKaromiero Mupa u ssicHuii mpupozst (OITK-2);

— CIIOCOOHOCTh  HCIIOJIB30BAaTh ~ 3HAHMS O  COBPEMEHHOM  KapTMHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUU BELIECTBA JJI1 I[IOHUMaHUS
OKpYsKaromero Mupa u sieHui npupos! (OI1K-3).

3uams:

— OCHOBHbBIE TIOHATHA U COOTHOIIEHUS TEPMOJAMHAMUKH TOBEPXHOCTHBIX SIBICHUN
(TepMOIUMHAMUKA IOBEPXHOCTHOIO CJOS; aJAre3us, CMauWBaHME M pACTEKaHUE KHUJKOCTEN;
JMCTIEPCHOCTh U TEPMOAMHAMHUYECKHE CBOMCTBA TEII; aJCOpOLMS Ta30B U MapoB, afcopOuus u3
PacTBOpPOB);

— OCHOBHBIE METO/bI IIOJYUEHUS AUCIIEPCHBIX CUCTEM;

— OCHOBHBIE CBOHCTBA JMCIIEPCHBIX CHUCTEM (RJIEKTPOIOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKHME M ONTHYECKHUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOWIHBIX MOBEPXHOCTHO-
AKTHUBHBIX BEIECTB);

— OCHOBHBIC IIOHATUS W COOTHOULICHUS TEOPUM arperaTMBHOM yCTOWYMBOCTH U
KOAryJsiuu JH0(OOHBIX TUCTIEPCHBIX CHCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypOoOOpa3oBaHHMsS M PEOJOTHYECKHE CBOWMCTBA
JUCIIEPCHBIX CUCTEM;

Ymemn:

— IPOBOJUTH PacueThl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOIICHUH TEPMOJIMHAMUKU
MOBEPXHOCTHBIX SIBJICHUH U pacyeThl OCHOBHBIX XapaKTEPUCTUK IUCIEPCHBIX CUCTEM;

Braoemy:

— METOJaMU M3MEPEHUsI IOBEPXHOCTHOTO HATSKEHUs, KpaeBOro YIJa, BEJIMYUHBI
agcopOMM M YHENbHOH  TIOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOH  KOHIICHTPALUU
MUIIEJUIO00pa30BaHMsl,  3JEKTPOKMHETUYECKOr0  MOTEHIMaja;  METOJaMH  IpPOBEAEHUS
JUCIIEPCUOHHOIO aHall3a, CHUHTE3a JUCHEPCHBIX CHUCTEM U OLEHKM HUX arperaTMBHON
YCTOMYUBOCTH.

3. KpaTkoe coaep:kanue JUCHUTIINHBI

Monyns 1. [Ipenmer u npu3Haku 00bEKTOB KOJUIOMIHOW XUMUH.

Komnonnnas xumus - Hayka O HMOBEPXHOCTHBIX SIBJICHUSX W JUCIEPCHBIX CHCTEMax.
OcHOBHBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTH; TOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus TucnepcHbIX
CHUCTEM.

Monynsb 2. TepMoarHaMUKa TOBEPXHOCTHBIX SIBJICHUM.

OOmiast  XapakTepHCTUKa MOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HAaTsKEHHE.
VYpasuenue ['u60ca-I'eapmronbua J1j1si BHyTpEeHHEH yAelbHON NOBEPXHOCTHOW dHEpruu (MOIHON
MOBEPXHOCTHOM PHEPTHUN).

Meron wu30biTKOB ['MOOca. DyHmameHTaTbHOE aacopOIMOoHHOE ypaBHeHHE [mOOca.
YactHoe BbIpaXkeHHe ypaBHeHHss [ub0Oca. IIoBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-
VWHAKTUBHBIE BEIllECTBA.

Anresus u koresus. YpaBHeHue Jlrompe misi paGotel anresun. CMauuBaHUe, 3aKOH
Ounra. VYpasnenue J[lronpe-FOnra. Pactexanue »xuaxoctedd, kod()PUIMEHT pacTeKaHUS IO
[apkuncy. Dddext Mapanronu, npaBuiao AHTOHOBA.

[IpaBuno ¢a3 ['mubbca u gucmepcHOCTh. BrusHWE KpPUBU3HBI TMOBEPXHOCTH HA
BHyTpeHHee JaBieHMe Ten (ypaBHeHue Jlamnaca). KanmwuispHsle sBieHHS. YpaBHEHHE
KenpBuHa. BnusHue nucnepcHocTH Ha PacTBOPUMOCTh, KOHCTAHTY PaBHOBECHSI XMMHUYECKOM
peakuuu, TeMinepaTtypy $pa3zoBoro nepexosa.

MeToapl mONydeHHs JUCIEPCHBIX cHUCTeM. YpaBHeHue Pebunpepa g paboTsl
mucnieprupoBanus. ekt PeOunaepa. I'omorenHas u rereporeHHasl KOHACHCAIMs. DHEPrus
['u606ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpa3zoBaHus HOBOM (asbl.
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Monynb 3. AncopOIMOHHBIE PABHOBECHSI.

[Ipupoma amcopOIUMOHHBIX CHI. ACOpOIMS Ta30B M TApoOB Ha OJHOPOIHOMN
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopus moJIUMOJEKYISIPHON
ancopbmmu  bpynayspa, Ommera, Temnepa (bBOT). Omnpenenenue yaeabHON MOBEPXHOCTH
metogom BOT.

Ancopbuusi ra3oB M MapoB Ha MOPUCThIX Marepuanax. Knaccupukanus mnop no
Jy6ununy. Teopus kanuuisipHOi KoHAeHcauuu. Pacdyer mnTerpanbHoil u auddepeHnnanbHoMl
KPHUBBIX paclipe/ieieHus: o0beMa 1op 1o pa3mMepam.

AgncopOuusi Ha MHUKpPONOPHUCTBIX Martepuanax. lloreHnuanbHas teopus IlonsHu.
Xapakrepuctuueckass KpuBas ajacopoumu. OOoOuieHHoe ypaBHeHHe Teopuu JlyOumHMHA
00BEMHOT0 3aI0IHEHUS] MUKPOIIOp, ypaBHeHue [lyounuHa - PagymikeBuya.

AncopOrusi TOBEPXHOCTHO-aKTUBHBIX  BemecTB. [IpaBmwio [rokno -  TpayoOe.
3aBUCHUMOCTh IOBEPXHOCTHOI'O HAaTSDKEHUS OT cOCTaBa pacTBopa. YpasHeHue llInmikoBckoro.
VpaBHEHMsI COCTOSIHMSL TIa3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUICHOK. Bechbl
Jlenrmiopa.

Monyib 4. DnekTpudecKue BJICHUS Ha [IOBEPXHOCTH.

Mexanusmbl 00pa3oBaHusl ABOWHOTO 3iekrpuuyeckoro ciod ([A9C). VYpaBuenus
JIunnmana. OnekTpokanwuispHble Kpusble. Teopum crpoenus JOC. Pemenue ypaBHeHUS
[Tyaccona-bonpumana s muddysnoi gactu A2C. IDC mo teopun Llrtepna, mepesapsinka
IIOBEPXHOCTH.

DONEeKTPOKMHETUYECKUE  SBJICHUS, JJIEKTPOKMHETUYECKMM TMOTEHUUal. YpaBHEHUE
['enpmromnbiia-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U JIeKTpodopesa.

Mopyns 5. Kunerndeckne CBOMCTBA JUCIIEPCHBIX CUCTEM.

CBs3b CKOPOCTH OCA@XKACHUS YaCTHUI[ C HUX pa3MepoM. YCIIOBUS COOJIIOJICHMS 3aKOHA
Crokca. CenuMEHTAllMOHHBIN aHaW3 MOJUAUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
yactull 1o pasmepaMm. llpupoma OpoyHOBCKOro [BHWKEHHS. 3akoH DWHIITEHHA -
CmonyxoBckoro. CneactBusi U3 Teopud OpoyHOBCKoro JBukeHHs. CeauMeHTalnOHHO-
T Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHI 3aKOH.

Mopynb 6. ArperatuBHasi yCTOWYMBOCTD M KOATYJISIIUS TUCTIEPCHBIX CUCTEM.

CenuMmeHTallMOHHAsT M arperaruBHas yYCTOMYMBOCTH CHCTEM. JInopwmipHele U
mnodobuble cuctembl. Kpurepuit nmumodumibHoctT mno Pebunnepy-Llykuny. JlnodunsHeie
nucriepcHble cucteMbl. Kimaccugukarysi moBepXHOCTHO-aKTUBHBIX BeleCTB. TepMOAMHAMUKA U
MexaHu3Mm muiemooopa3zoBanus. Crpoenue munemn [TAB. Comobunuzamnus. Kputudeckas
KOHIIEHTpPALUsl MULIEIJIO00pa30BaHusl, METO/IbI €€ ONpeAeIeHHUS.

JInoobusle aucriepcHble cuUcTeMbl. DaKTOpbl YCTONYMBOCTH JIMOPOOHBIX CHUCTEM.
bricTpas u meanenHas xoaryssauua. Kunernka xoarynsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YHClla YacTUL Pa3HOTo Mopsiika oT BpeMeHu. OCHOBHbIE TOJI0KeHUs Teopuu [epsiruna, Jlannay,
@epres, Opepbeka ([JJIPO). PacknunuBaromee aaBieHHe M ero cocraistomue. OOmiee
ypaBHEHUE JIs SHEPIUM B3aWMOJAEWUCTBUS AUCIEPCHBIX vacTull. lloTeHuManbHBIE KpHUBBIE
B3aMMOJECcTBUS 4YacTul. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuus. IIpasuio
[Iyneue-I"apau.

Monyns 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHMUYECKHE CBOMCTBA JUCTIEPCHBIX
CHUCTEM.

Tumnsl cTpykTyp, 00pasyromuxcs B AUCIEPCHBIX cUcTeMaxX. B3auMocBsA3b MEXIY BHIIOM
MOTEHLMAIbHON KpUBOMl B3aumojeicTBus yactull (mo teopun JJIDO) u TUIOM BO3HUKAIOIINX
CTpykTyp.  KoaryisilMOHHO-TUKCOTpPONIHBIE M KOHJIEHCAI[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii Meton ucCCIENOBaHMS AMCIEPCHBIX cucTeM. OCHOBHbIE MOHATHS U
ujiealbHbIe 3aKOHBI Pe0JIOTUH. MoenupoBaHue peoJorHueckKuX CBOMCTB Tel.

Knaccuukanuss TUCIEPCHBIX CHCTEM 1O CTPYKTYPHO-MEXaHHYECKHM CBOMCTBaM.
BS3KOCTh KMAKUX arperaTMBHO YCTOMUYMBBIX IUCHEPCHBIX CHUCTEM. YpaBHEHUs OWHIITEWHa,
Illraynquurepa, Mapka - XayBuHka. Peonornueckue CBOMCTBA CTPYKTYpUPOBAHHBIX
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KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.
4. O0beM yueOHOM JUCUMIIJIMHBI

Buner yae6HoI paboThI B3au. | Bakan.

el qacax
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TUIaHY 5 180
KonrakTHas padora (KP): 1,8 64
Jlexmmm (J1) 0,9 32
[Tpaktuueckue 3austus (113) - -
JlabopaTtopusie padots (JIP) 0,9 32
CamocrositesibHas padora (CP): 2,2 80
[ToaroToBka K 1a00paTopHbIM paboTam 1,1 40
CaMoCTOsTeIbHOE H3YUYCHHUE PA3/ICTIOB TUCIIUILUIHHBI 1,1 40
Buj1 KOHTpOJIsI: IK3aMeH 1,0 36

Buibl yaeGHOM paboThI B3au. | Bacrp.

el yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY ILIAHY 5 135
KounraktHas pa6ora (KP): 1,8 48
Jlexmmm (JI) 0,9 24
ITpakTnueckue 3anstus (113) - -
JlaGopaTtopusie padoTs (JIP) 0,9 24
CamocrositeabHas padora (CP): 2,2 60
IToaroroBka K J1abopaTopHBIM padoTaM 1,1 30
CaMoCTOsITEIbHOE U3YUYEHHUE PA3JI€I0B JUCIIUILUIMHbI 1,1 30
Buja koHTpoOJIsSi: JK3aMeH 1,0 27

AHHOTauA padoyeil NpOorpaMMspl JUCHHILIMHBI
«AHAIUTHYECKAs] XUMHS H (PU3HKO-XUMHYecKHe MeToabI anaiau3a» (51.5.12)

1. eap AUCHMIIMHBI — IPHOOpETeHNE 00yJarOIMMUCS 3HAHUH TI0 OCHOBHBIM I'PYyIIIaM
METOZIOB XMMHYECKOTO aHalM3a, HauOoyiee IIMPOKO TPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIeI0BATEIbCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOraM BCeX
CHEeNHATBHOCTEHN /IS peIIeHHs] KOHKPETHBIX 3a/1a4 XUMHUYECKOTO aHaTN3a.

2. B pe3yabTare u3y4YeHHs] AMCHUILVIMHBI oOydawummiicds N0 mnporpamme
0axkaaBpHATA JOJIKEH:

Obnadamye cnepyromuMu odmenpodeccrnonanbHbiMu komnereHuusmu (OI1K):

— CIIOCOOHOCTBIO u TOTOBHOCTBIO UCTIOJTb30BATh OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B podeccnonanbHoi nestenproct (OI1K-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOEHHM BEIIECTBA, MPUPOAEC XMMUYECKOM
CBSI3U B pa3IMUHBIX KJaccaX XMMUYECKHX COEIMHEHHH I OHMMaHUs CBOMCTB MaTepHajioB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

3nams:

— OCHOBHBIE TOHSTHS, TEPMHUHBI, METOJIBI M IPHEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHYECKOTO aHajmu3a, TEOPHI0 XHUMHYECKHX H (U3UKO-XUMHUYECKHX METOJIOB aHaju3a,
HPUHIUIBI paOOTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XMMUYECKHX METOJ1aX.

Ymemu:

— OPUMEHATh MNPHUOOpPETEHHBbIE IPAKTHUECKHME HaBBIKM B  MPOECCHOHATBHOMN
JeSITeIbHOCTH ISl PELICHUs] KOHKPETHBIX 3aj1au.

Bnaoemy:
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— TMOHUMaHWEM IeJiell W alrOpUTMOB XHMMHYECKOTO aHallu3a, CHoco0amMu peIIeHUs
AQHAJTUTUYECKUX 3a/ad, OLEHKOM BO3MOXXHOCTEH KaXJOro METOJa aHajlu3a, OCHOBaMU
METPOJIOTMUECKON OLEHKH PE3yIbTaTOB KOJIMUYECTBEHHOTO XUMHUECKOTO aHAJIN3a,;

— HMETh NPEJCTaBICHHE O €IUHOW JIOTMKE XHMHUYECKOTo aHajiu3a, 0 MHOroodpazuu
METO/JI0B XMMHMYECKOTO aHalIM3a M O KOHTPOJE KayecTBa pe3yJbTaTOB KOJUYECTBEHHOI'O
XUMHUYECKOTO aHaJu3a.

3. Kpartkoe cogep:xanue JTUCUMIIMHbBI

Beenenune. I[lonsitme 00 anamutudeckord xumun (AX) Kak O CHCTEME 3HAHHM,
MO3BOJISIFOIIEH YCTAHOBUTh KAUECTBEHHBIM M KOJMYECTBEHHBIN cocTaB BemlecTBa. 3anaun AX.
AHaJTUTHYECKUN CHUTHAJI KaK HOCHUTENIh KAa4eCTBEHHOW M KOJMYECTBEHHOW HH(opmammu 00
o0bekTe ananmm3a. [lonstHe o mpobGooTdope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEAbSBISIEMbIE K METOJaM XHMMHYECKOTO aHalik3a. YCIOBHUS BBINOJHEHUS OIpPEIeNCHUN.
AHanutuueckas (hopma, aHATUTUYECKHE MPU3HAKU. AHAIMTHYECKHE KiIacCU(PUKALUKU KaTHOHOB
Y QHUOHOB.

Cucrematnueckuii U ApoOHbI  aHanu3. COBpPEeMEHHbIE METOIbl HIACHTH(PHUKAIII
AJIEMEHTOB M coeuHeHn. OpraHnvecKkue aHATUTHYECKUE PEareHThl B aHAIN3€ HEOPTraHUYECKUX
BellecTB. PaBHOBECHS B aHATUTUYECKUX TOMOT€HHBIX M T'€T€POTr€HHbBIX CUCTEMAX.

OcHOBHbIE THUIIBI peaKkUUi, TpUMEHsIeMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE,
OKHCJICHHE-BOCCTAHOBJICHHE, KOMILIEKcooOpa3oBaHue, ocaxjaeHue). OmnucaHue paBHOBECHUS
AQHATUTHYECKUX PEAKIUil C TOMOIIbI0 KOHCTAHT PABHOBECHS. Y4YeT MOOOYHBIX pPEaKIuil ¢
MOMOIILIbIO anmapara YCJIOBHBIX KOHCTAHT paBHOBecus. Vcroiab30BaHHE YCIOBHBIX KOHCTaHT
paBHOBECHsS I ONTUMHU3AIMU AHAJTUTHYCCKUX PEAKIUNA W TPAKTUUECKHX YCJIOBHM HX
BBITIOJIHEHMUS.

OCHOBBI METO/IOB KOJIMYECTBEHHOTO XMMHYECKOTO aHajau3a. MeTopl KOJIMUYECTBEHHOTO
aHanuza. TpeOoBaHUS, TMpEABABIAEMble K XHUMHUYECKUM pEAKIHsIM, HCIOJIb3yeMbIM B
XHMHUYECKOM aHan3e. JTamnbl KOJMYECTBEHHOTO aHanu3a. [loHsATHE O TpaBUMETPUUYECKOM
aHanu3ze. TeopeTnueckue OCHOBBI TUTpUMETpUUEcKoro aHanu3a. [Ipuemsl TutpoBanus. Pacuerst
B TuTpuMeTpuu. ['paduueckoe oTobpaxenue mpoiecca TUTpoBanus. CKauok TUTPOBAHUSA, TOUKA
SKBUBAJIEHTHOCTH, KOHEUHAasl TOYKa TUTpOoBaHUs. [lepBruHbIe U BTOpUUYHBIE CTaHAAPTHL. MeTox
KHCJIOTHO-OCHOBHOTO TUTpPOBaHUsA. BbIOOp KHUCIOTHO-OCHOBHOTO WHAWKaTtopa. I[Ipumepst
onpeneneHuid. MeTonbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBaHMS. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIN MOTEHIMAT. DaKTOPHI, BIUAIONIME HA €ro BEIUYUHY. Y paBHeHUEe HepHera.
[lepmanranatomerpus. Monomerpus. ONTHMM3amMsl  YCIOBMH — ompeneneHus.  Meton
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHMs. (OCOOEHHOCTH peakUMid KOMILIEKCOOOpa3oBaHuUs
(xemarooOpazoBanusi) uoHOB MeTamwioB ¢ JOJITA. Beibop onTuManmbHBIX  yCIOBHIA
KOMILJIEKCOHOMETPUYECKOTO  TUTPOBAHUA. TutpoBanue MO  METOAY  OCAXKJICHHS.
Mertponoruueckasi OLEHKa pE3ylbTaToOB aHanu3a. MHAMKATOpHBIE W WHCTPYMEHTAJIbHbBIE
CIOCOOBI YCTAHOBJICHUS TOUEK SKBUBAIIEHTHOCTH.

Beenenue B puzuko-xumMudeckue (MHCTPYMEHTAIBHBIE) METOIbI XUMUYECKOTO aHalln3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJIOB aHaW3a. AHATUTHYECKUI
curHan Kak wHpoOpMaTuBHAs (QYHKIMS COCTaBa BemiecTBa. MeTOAbl KOJTMYECTBEHHBIX
m3mepennit B OXMA, wux XxapakTepuUCTHUKAa. AHAIUTUYECKHME U  METPOJIOTHYECKUE
XapaKTEPUCTUKUA METOIHMK OTPEICTICHUSI.

4. O0beM yueOHOM JUCUMIIJIMHBI

Buzsl yaeOHOM paboThI Besﬂa.q. Bq:::;f'
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4 144
Kounraktnas pa6ora (KP): 1,8 64
Jlexrum (J1) 0,5 16
JlabopaTtopusbie padoTs (JIP) 1,3 48
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CamocrosiTesbHas padora (CP): 2,2 80

CamocrosiTenbHOE U3YUYEHUE PA3/IeI0B TUCIUILIUHBI 2,2 80

Bua KOHTpOJIA: 3a4UeT ¢ OLEeHKOM - -

Buzsl yaeOHOM paboThI Bay | B axan,

el. yacax
OO0mas Tpy10eMKOCTb JMCIUILIUHBI 110 Y4eOHOMY IVIaHy 4 108
Kounrakthas pa6ora (KP): 1,8 48
Jlexuunu (JI) 0,5 12
JlaGopaTophsbie padoTsl (JIP) 1,3 36
CamocrositesbHas padora (CP): 2,2 60
CamocTosTenbHOEC H3YUYCHHUE Pa3/IeIOB TUCITUILUIMHBI 2,2 60

Buja KoOHTpOJIsSi: 3a4eT ¢ OLEHKOM - -

AHHOTanuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«n:xenepunas rpaguka» (b1.b.13)

1. Heab AMCHUMIIMHBI — HAYYUTh OOYYAIOLIUXCS BBIIOJIHEHUIO U YTCHUIO YepTeXe U
IpaBUJIaM U YCJIOBHOCTSIM, puMeHsieMbIM Iipu 3ToM (cTanaaptam ECK/I).

2. B pe3yabraTre wu3ydYeHUsl IMCHUILVIMHBI oOyuyamummiicds 10 mporpaMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyrommumu  o0mekynsTypHbiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubivu (ITK) komnereHmsIMH:

— CIOCOOHOCTBIO K CAaMOOpTaHHU3aIuK U camoobpasosanuio (OK-7);

— BJAJIeTh OCHOBHBIMH METOAAMH, CHOCOOAaMHU M CpEJICTBAMM IOIYYEHHUS, XpaHEHHS,
nepepadoTKkH HMHGpOpMalKK, HaBbIKAMU PabOThl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIpaBJIECHUS
undopmarmeit (OI1K-5);

— CHOCOOHOCTBIO  AQHAIM3MPOBATH  TEXHUYECKYIO  JIOKYMEHTAllUlo,  MOAOUpaTh
000pyI0BaHUE, TOTOBHUTH 3asBKH Ha MPHOOpETeHNE 1 peMOHT obopynoBanus (I[1K-9).

3nams:

— cnocoObl 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— MpaBUJIa U YCIOBHOCTH NPH BBIIOJIHEHUH YEPTEXKEH;

— BWJIbI U3AEIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE NPEACTaBIEHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3/IEIHI.

Ymems:

— BBIIOJHATE W YUTaThb YEPTEKH TEXHUYECKMX H3AEIUN C yYEeTOM JEHCTBYIOLIMX
CTaHJapTOB;

— BBINOJIHATH U YATATh CXEMBbI TEXHOJIOTMYECKHUX MPOIIECCOB;

— HCII0JIB30BATh CPE/ICTBA KOMIIBIOTEPHON TpaduKU I U3TOTOBJICHUS YepTexKeil.

Bnaoemy:

— cnoco0amu U IpueMaMy N300paskeHus! IPEIMETOB Ha IIOCKOCTH;

— rpaduueckoii cucremoit «Kommacy.

3. Kparkoe comepxxanue Q11 CUUIIITHHbBI

Mopnyns 1. U3aennst 1 KOHCTPYKTOPCKUE JOKYMEHTBI.

1.1. Buasl n3nenuii 1 KOHCTPYKTOPCKUX AOKyMeHTOB. Buabl uznemuii mo 'OCT: gerans,
cOOpoyHasi €IMHUIA, KOMIUIEKC, KOMIUIEKT. BHIbl KOHCTPYKTOPCKHX JOKYMEHTOB: UYEpPTE)K
nerand, cOOpOUHBIH uepTex, uvepTex odmero Buaa, crneurpukanums, cxema. udps
KOHCTPYKTOPCKUX JOKYMEHTOB. KpaTkue cBeieHHs O CTPOUTEIbHBIX YepTEkKaxX.

1.2. Cxemsl. Knaccugukanus cxem no BuaaMm u tunam. OOGo3Hauenue cxem. IIpaBuia
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BBITIOJIHEHUSI ~ CTPYKTYPHBIX M NPUHIMIUAIBHBIX  TEXHOJIOTMYECKUX  cXeM. Cxembl
PACIIONIOKEHMSL.

1.3. Apmarypa TtpyOompoBogoB. Kiaccudpukanus apmaTypsl TPYOONPOBOIOB TIO
HAa3HAUEHUIO, 110 TUIly MEPEKPhITHsS MOTOKAa pabodel cpenpl, MO CHOcO0y HMPUCOECTUHEHUS K
TPyOOIPOBOY, IO CIIOCO0Y TepPMETU3ALUY IITTHH/EIIS.

1.4. Ocku3pl M TexHUUYECKHE pPHUCYHKH netaneil. IlocienoBarenbHOCTh BBITOJHEHUS
n300pakeHnid  JeTtanu: BbIOOp TJABHOTO HM300paXEHMS; ONpeAeieHHE HEOOXOIMMOro
KOJINYECTBA M300paKeHMI; MOArOTOBKA MOJIS YepTexka K M300pakeHUI0 JeTalu; U300paxeHue
OCHOBHBIX BHEIIHMX M BHYTPEHHHX ouepTaHuil Aeranu. OOMep AeTalu NpU BBIIOJHEHHH €€
scku3a ¢ Harypel. OdopmieHue yepreskell M 3CKu30B aeranedl. [IpaBuiia BBIOJHEHUS U
oopMIIeHHS TEXHUYECKUX PUCYHKOB. O003HAUEHUS MaTEPUATIOB.

Moayinb 2. CoeAMHEHUS AeTaNICH.

2.1. Pe3pOoBble wu3aenust U coequHeHus. Pe3pObl: oOpasoBaHue, Kiaccu(uKamus,
n3zo0paxkeHne u o0o3HaueHHe Ha ueprexe. CraHaapTHble pe3pOOBble m3nenus. OnpeneneHue
pe3p0bl m3MepenueMm. CoeauHeHUs aeTaneli OonroM © mIHIBKOH. Pe3nOoBbie TpyOHBIC
coeauHeHus. L{ankoBble coeMHEHMS.

2.2. W3zobpaxenuss coeawHeHud netaneid. DuanneBble coenawHeHus. LllmuneBbie u
HIMOHOYHbIe coenuHeHus. CoequHeHus WTUGTOM M IIUIMHTOM. Hepa3beMHble coeauHEHUs
JIeTajnei: cBapka, nmaika, CKiieuBaHue, 0OBaJIbIIOBKA, Pa3BAIbI[OBKA, COCTMHEHHUE 3aKJICTIKOM.

2.3. T'eomerpuueckue XapakTepUCTUKU (OpPMBI U IOBEPXHOCTH WU3AeIMi. Pa3mepsl,
npaBUiIa UX HAHECEHHs Ha 4epTexe. Pa3Mepbl MCIOJIHHUTENbHBIE M CIpPaBOYHBIC, rabapUTHBIE,
KOOPJMHUPYIOIME M yacTHble. ba3bl M3MepuTesbHble, KOHCTPYKTOPCKUE, TEXHOJIOTUYECKHUE,
BcriomorarenpHble. Hanecenue pasmepoB ot 6a3. IlpenenbHble OTKIOHEHUS Pa3MEPOB INIAIKUX
WIMHAPUYECKUX IOBEPXHOCTEH, IONMYCKH, Mocaiku. Jlomycku W mocaaku Ais JeTanel ¢
pe3bOoiil. IllepoxoBarocTh MNOBEPXHOCTEH JeTajlel, MapamMeTphbl IIEPOXOBATOCTH, IpaBUIIA
HaHECEHUs MapaMeTpoB IIEPOXOBATOCTH MOBEPXHOCTEH Ha uepTexe. [IpenenbHble OTKIOHEHUS
(GhOpMBI U PACTIONOKECHHUS.

Monyns 3. UepTexu cOOPOUYHBIX €AMHUL]. DIEMEHThI KOMIBbIOTEPHOH rpaduKH.

3.1. Yeprexxn cOopounsix eauHull. [IpaBuia BeimosHeHHs U 0QOPMIICHUS COOPOYHOTO
yepTeXka: BbIOOp TJIaBHOTO M300paskeHUs], ONpeeseHne KOJIMYecTBa N300pakeHuil, HaHeCeHne
HOMEpOB NO3UIMI, HaHECEeHUE pa3MepoB (rabapUTHbIE, YCTAaHOBOYHbBIE, PUCOEANHUTEIBHBIE,
sKcIuTyatanuonHsie). Crnenudukanus. [IpaBuna BeimonHeHUsT 1 0(OPMIIEHUS YepTexa OOIIero
BU/JIA.

3.2. JleranupoBaHue yepTexelt cOOpOUHbIX equHUL. [IpaBuia aetanupoBaHus yepTexei
cOOpOYHBIX eIMHUIL. BhinonHeHne yepTexxei 1 TEXHUYECKUX PUCYHKOB JieTalleH.

3.3. DnemeHTsl KoMIblOTepHOH rpaduku. KommbroTepHas rpaduka u pemaemble €10
3anaun. ['papuueckrie 0ObEKThI, IPUMUTHUBBI, aTpUOYTHI, CUHTE3 M300paxenus. [lpencrasnenue
BUACOMHPOPMALIMU U ee MalluHHasg TreHepanus. CoBpeMEeHHbIE CTaHIAPThl KOMIIBIOTEPHON
rpaduku, rpadguueckue A3bIKU U MeTadaiinbl. Peanuzanus anmapaTHBIX MOZIyJel rpadguueckoi
cucteMbl. OCHOBHBIE TpauuecKre aITOPUTMBI Ha TUIOCKOCTH M B MpocTpaHcTBe. [Iporpammubie
rpaduvecKre CHCTEMBI M HX TIPUMEHEHHE.

4. O0beM y4eOHOl JUCHUIJIMHBI

Bupl yueOHOI 1esITeIbHOCTH B sa. B axan,

el qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY IUIaHY 4 144
KonrakThas padora (KP): 1,3 48
Jlexruu (JI) 0,4 16
[Ipaktuueckue 3austus (113) 0,7 24

Jlaboparopubie padoTs (JIP) 0,2 8

CamocrosiTebHast padora (CP): 2,7 96
Kypcosas pabora 1,0 36
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PacuetHo-Tpaduueckue padboTb 0,8 27
[ToaroroBka K KOHTPOJIHHBIM paboTaM 0,3 9
[ToaroroBka K 3a4eTy 0,3 12
CamocCTOsATEIbHOE U3YYCHHE PA3/ICIIOB JUCITUTUTHHBI 0,3 12
Bua koHTpOJIfA: 3a4UeT ¢ OLEHKOM - -
Bubl yueOHOI AesITeIbHOCTH B a1, B actp.
el. yacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIMHBI M0 Y4eOHOMY IJIAHY 4 108
KonraktHas padora (KP): 1,3 36
Jlexmmm (JI) 0,4 12
[Tpaktrueckue 3ausatus (113) 0,7 18
Jlaboparopusie padboTs (JIP) 0,2 6
CamocrositensHas padora (CP): 2,7 72
Kypcosas pa6ora 1,0 27
PacuetHo-rpaduueckue paboTsl 0,8 20,25
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 6,75
[ToaroroBka k 3aueTy 0,3 9
CamocTosiTeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUTHHBI 0,3 9
Buja koHTpOJIS: 3a4eT ¢ OLEHKOM - -

AHHOTanuUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)

1. Heas pucuumimHbl —  oOydeHHE TBOPYECKOMY IIOAXOAY K BBIIOJHEHHUIO
UH)KEHEPHBIX pacueToB Ha MPOYHOCTb, )KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKILIHMH,
JIeTaJe U y3JI0B MalllMH U almnaparos.

2. B pesyabrare wu3yYeHHs JUCHMIUIMHBI 0OO0y4yaloliMiicd 1O mNporpamme
0akajiaBpuaTa J10JI/KeH:

Obaaoams caenyrommmu obmenpodeccuonanbubiMu (OIIK) u nmpodeccuonanbHbIMU
(ITK) xommneTeHIUsAMHU:

— CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUIUIMH B
npodeccronanpHol aesteabrocth (OITK-1);

- CIOCOOHOCTBIO HCIOJIB30BATh 3HAHUS O COBPEMEHHOW (H3MUECKOW KapTHUHE
MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIIeCTBa JUIsl MOHUMAaHUS
OKpy»Xaromiero Mupa u siiennit npuposl (OI1K-2).

3nams:

— OCHOBHBIE YpPAaBHEHHMsS M METOJbl pEIICHHUs 3a/Jad CONpPOTHBIECHUS MaTEpUAIOB U
JieTanei MaluH;

— OCHOBHBIE METOJBI PACYETOB HA MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLMH MAalIMH U ariaparos;

— OCHOBBI TEOpHM pacyeTa JeTaJed M Yy3JI0B MallMH M allapaToB XUMHUYECKOM
TEXHOJIOTHH.

Ymems:

— TIPOBOIUTH PACUEThl AIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COIPOTHBIICHUS
MaTepHasoB;

— PacCUMUTHIBATH M KOHCTPYHPOBATH JI€TAJIM MAIIUH 10 UCXOAHBIM JJAHHBIM;
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— TNpPOU3BOAUTH pacyeTbl IO OCHOBHBIM KpUTEpUSM  pabOTOCHOCOOHOCTH U
KOHCTPYHPOBAHHUS JIeTaleH MaIIMH.

Braoemy:

— HaBBIKaMHU pacyeTa CONPOTUBJICHUS MAaTEPUAIOB aHATUTUYECKUMH METOAMU;

— HaBbIKaMH BbIOOpa MaTEPHUAJIOB 110 KPUTEPHUSIM IPOUHOCTH;

— pacyeTaMu THUIOBBIX J€Tajledl MAallMH, IMOJb3YysACh CIPAaBOYHOW JIMTEPATypod H
I'OCTamu.

3. KpaTkoe coaep:kaHue JUCHUIINHBI

Beenenue.

Ponmp mpenmera «[IpuknagHas MexaHuka» B (HOPMHPOBAHUM WHXKEHEpAa XHMHKa-
texHojora. «[IpuknaaHas MexaHuWKa» Kak OCHOBAa JUIsi MOHMMAaHUS DPAaOOTHI, YCTPOMCTBA U
0e30MmacHOM 3KCIuTyaTauuyu 000pyI10BaHUS XUMHUYECKOTO IIPOM3BOACTBA.

Moayns 1. Onpenenenne peakuuii onop. Pactsxenue-cxarue.

1.1. Ompenenenue peakiuii omop. AOCOTIOTHO TBEPIOE TENO. DIEMEHTHI CTATHUKH.
OcHOBHbIE TOHATHUS. AKCUOMBI CTaTHKHU. Y paBHEHUs paBHOBecHs. CBS3U U UX PEAKLIHUH.

1.2. Pacrsxkenue-cxatue. OCHOBHBIE JONYIIEHHWS W NPUHLUIIBI CONPOTHBIIECHUS
MmaTtepuanoB. Meron ceuenuil. Hampspkenus, aegopmanuu u mnepememnieHus. 3akoH ['yka.
[locTtpoenue »Hmop BHYTPEHHHX YCWIMM, HalpsDKEHUW W nepememieHuit. CTaTH4ecKu
ONpeleauMble M CTaTHYECKH HeolpeAenuMble 3aaaud. JluarpamMmbl —pacTshKeHus s
MJIACTUYHBIX W XPYNKUX MaTEPUAIOB M WX XapaKTEPUCTHKU. Jlomyckaemble HaIMpsiKEHUSI.
YcioBue NpOYHOCTH NP PACTSKEHHUH (CKATUH).

Monynsb 2. Kpyuenue. 13ruo.

2.1. Kpyuenue. 3akon ['yka npu casure. BHyTpeHHHE CUIOBBIE (PAKTOPHI IPU KPYUCHHH.
HanpsikeHnst B CTEpKHAX KPYIJIOro CEYECHHUs. Y CIIOBUE IPOYHOCTH P KPYUCHHUH.

2.2. U3ru6. I'eomeTrpudeckre XapakTepPUCTUKH TUIOCKUX cedyeHui. [lonaTue yucroro u
HOTIepPEeYHOro M3ruOoB. [IpaBuiia NoCTpOCHUS SMIOP MOMEPEYHBIX CHIT U H3TUOAFOIINX MOMEHTOB.
Onpenenenre HOpPMalbHBIX HANPSOKEHW. YCIOBUE MPOYHOCTH MpH u3rube. OrmnpenencHue
KacaTeJbHbIX HanpshkeHui. PanmonansHblie (hOpMbI ceueHui.

Monyib 3. Crio’kHOE HaNpsKEHHOE COCTOSIHUE.

3.1. CnoxHoe HampsiKeHHOE cocTosiHue. OCHOBBI TEOPUHU HANPSKEHHOTO COCTOSHUS U
TUIIOTE3bl MPOYHOCTU. [IoHSATHME HAmpsHKEHHOro COCTOsIHUA. ['JlaBHBbIE TUIOIIAJKU W TJIAaBHbBIE
HarnpsbkeHus. OO0oOmeHHbli 3akoH ['yka. Hasnauenme rtumnore3 mnpouyHoct. [lonstue
SKBUBAJIECHTHBIX HANPSKEHUN U KPUTEPHUEB IPOYHOCTH.

3.2. TonkocteHHble cocyabl. TOHKOCTEHHBIE COCYAbl XHUMHYECKHX IPOU3BOJICTB.
Omnpenenenue HanpspkeHUH 1o Oe3MoMeHTHOW Teopun. OCHOBHbBIE JlomylleHus. BbiBoa
ypaBHeHus Jlammaca. Pacyer TOHKOCTEHHBIX o0O0Oojouek 1o ypaBHeHuto Jlamaca u 1o
CTaHJapTU30BaHHON METOJUKE. Y CIIOBUE IIPOYHOCTH.

3.3. Pacuer cxkaThIX CTepXHE Ha YCTOWYMBOCTb. YCTOWYMBOCTH 3JIEMEHTOB
KOHCTpyKIuH. IloHATHe KpuTHYeckod cuiabl W Kodd¢uimeHTa 3amaca MPOYHOCTH. Pacuer
KpuTHueckoi cuwibl no Ditnepy. Ilpenenst mpumenumoctu dopmynsl Ditnepa. [IpakTuueckuit
croco0 pacuera Ha yCTOWYMBOCTb.

Monyns 4. Jletanu MamvH.

4.1. Coenunenue neraneid MamwmH. Krnaccubukanus netaneil MamidH M anmapaToB
XUMHYECKHX Mpou3BOJCTB. Pe3nOoBbie coeauHeHus. Pacuer OONTOBBIX COEOUHEHHH Mpu
MONEPEUHbIX U TPOJOJIbHBIX Harpy3kax. lllnmoHounsle coenuHenus. Hasnauenwme u BHUABI
mmnoHoK. Pacder mmoHok Ha cpe3 u cmsthe. Bunel cBapku. O6macte npumeHeHus. Bumbl
CBapHBIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB.

4.2. Banel u ocH, UX OTMOPHI U coeAuHEeHUs. Banbl, ux knaccudukanus 1 Ha3HAUYCHHE.
Ocu. IlpoekTpoBouHbIE pacueThl BamoB M oceil. [logmmnHuKKM ckonbkeHus. Marepuabl
Bkiagpimet. Ilogmmnuukun  kadeHud. [IpuHununuanbHOE  yCTPOWCTBO W OCHOBHBIE
reoMeTpuyeckue pasmepsl. JJOCTOMHCTBA, HEAOCTATKH M OOJACTH MPUMEHEHUs MOAIIUITHUKOB
KaueHus U ckonbxkeHus. [IpuBonnbsie mydTel. Haznauenue. Knaccudukanus MyQpT no npuHuumny
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neiictBus U xapakrepy padotsl. [lopsaok moxdopa MydT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

4.3. Mexannueckue nepenauu. 3youarsie nepenadn. OKpyXHOE M paaualibHOE YCHIIHS.
Penykropsl. Onpenenenue u kinaccuduxanus. Ilpumepsl cxeM peayKTopoB.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunel yue6HOM paboTh Be3ﬂa.q. i::;f'
O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4 144
Kounrakrhas pa6ora (KP): 1,8 64
Jlexruu (JI) 0,9 32
[Mpaktuueckue 3ansatus (113) 0,9 32
CamocrositesbHas padora (CP) 2,2 80
CamocTosTenbHOEC H3YUYCHHUE Pa3/IeIOB TUCIIUIUIMHBI 2,2 80
Bua KoHTpOJIA: 3a4eT ¢ OLEeHKOM - -
Bunel yue6HOI paboTh Bee,;.q. Ii;ggz'
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4eOHOMY IJIAHY 4 108
Kounrakrnas pa6ora (KP): 1,8 48
Jlexuuu (JI) 0,9 24
[IpaxTuueckue 3ansatus (113) 0,9 24
CamocronTesnnnast padora (CP) 2,2 60
CaMocTosTenbHOE U3YUYEHUE Pa3/IeIOB TUCITUTUINHBI 2,2 60
Buja koHTpoOJIsI: 3a4eT ¢ OLIeHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«DJIeKTPOTEXHHKA U MPOMBIILIeHHAs dJekTpoHuka» (b1.5.15)

1. Hear aucnumiauHbl — (GOPMUPOBAaHME y OOy4aroOUMXCsd KOMIIETEHIH,
o0ecreynBaIuX TEOPEeTHUECKYI0 M TMPAKTHYECKYI0 MOATOTOBKY BBITYCKHHMKA, YMEOLIETO
BBIOMPATh M SKCILTYaTHPOBATH DJIEKTPOTEXHUUECKUE M AJIEKTPOHHBIE YCTPOICTBA, BIAJCIONIETO
HaBbIKAMU  HCIOJb30BAHUS  COBPEMEHHBIX  WH(GOPMALMOHHBIX  TEXHOJNOTHH  ams
ABTOMATH3UPOBAHHOTO MOJICTIMPOBAHUS M Pacy€Ta dJIEKTPUUECKUX M AJIEKTPOHHBIX LIETEH.

2. B pe3yabTare uU3y4YeHHUs] AMCUHUILUIMHBI O0ydawouuiics 1m0 MNporpamme
0aKaJlaBpHATa J10JI/KeH:

Obnadame cnepytomiuMu  o0mekyabTypHbiMu  (OK) u  obmenpodeccnoHaabHbIMU
kommereHnusmu (OI1K):

— CIIOCOOHOCTBIO K CaMoopranu3anuu u camooopaszosanuto (OK-7).

— TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOW (M3MYECKON KapTWHE MHpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEpPHOCTSX, CTPOCHHWU BeIIeCTBa JUIsI TMOHUMAaHUS
OKpyXaroliero Mupa u siieanit npupozsl (OI1K-2);

— CIOCOOHOCTBIO BJIa/IeTh OCHOBHBIMHM METOJIaMH, CITIOCOOaMU U CPEJCTBAMU MOTyUESHHUS,
XpaHeHHs W TepepaboTku WH(POpPMAIMK, HaBBIKAMH PAa0OTHI ¢ KOMITBIOTEPOM KakK CPEICTBOM
ynpasienus uapopmanueii (OI1K-5).

3namo:

— OCHOBHBI€ TIOHSTHS, OTNPE/ICTICHUS U 3aKOHBI AJIEKTPHUUECKUX LETeH;

— METOJBl MOACTHPOBAHMS, aHAIHM3a W pacuéra Iemneid MOCTOSHHOTO M IEePEeMEHHOTO
TOKOB, METO/I0JIOTHIO HJIEKTPOTEXHUUYECKUX U3MEPEHHUIA;

— YCTPOWCTBO ¥ TMPHHIOUIBI PabOTBl DJIEKTPOTEXHUYECKOTO W DIIEKTPOHHOTO
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00opynoBaHus, TpaHC(HOPMATOPOB, IEKTPUIECKUX MALINH, ICTOYHUKOB MMUTAHHS.

Ymemu:

— TIPUMEHATh TEXHOJOTMM  MOJEIMPOBAHMS, aHalIM3a, pacuéra U HKCIUTyaTalluu
JIEKTPUUECKUX CETEH, IPOMBIIIEHHOTO 3JIEKTPOOOOPYOBAHUS U AIEKTPOHHBIX TPUOOPOB;

— BBIOMpATh DJEKTPOTEXHUYECKOE U DIIEKTPOHHOE OO0OpYIOBaHUE JJsl PELICHUs 3ajad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U IIPOU3BOACTB.

Braoemy:

— METOAAMH MOJACIMPOBAHUS U PACUETA IIEKTPUUECKUX U MIEKTPOHHBIX LIECTIEH;

— HaBBIKAMH TPAKTHUYECKOW pabOThI C AMEKTPHUECKOW ammapaTypoil M 3JIEKTPOHHBIMH
YCTpOMCTBaMHU.

3. KpaTkoe cogep:kaHue TUCHUIINHBI

Beenenne. Ilpenmer, OCHOBHBIE IIOHATHS, METOMNOJIOTHA  DJIEKTPOTEXHUKU U
neKTpoHUKU. KpaTkue wncropuyeckue cBeAeHHsA. 3aJadyd M MECTO Kypca B IOATOTOBKE
OaxayaBpa TEXHUKU M TEXHOJIOTUH.

Monyib 1. DekTpudecKue Lemnu.

1.1.  OcHoBHbIE oOmHpeIeNeHHs, ONUCaHUS MapaMeTpoB U  METOJOB pacuéra
ANEKTPUYECKUX LIETICH.

OcCHOBHBIE TIOHATUS M O0003HAUEHUS DJICKTPUYECKUX BEJIMYMH U DJIEMEHTOB
anekTpudyeckux nene. OcHOBBI  3ieKkTpoOe3onacHOCTH. (OCHOBHBIE IOHSATHS  TEOPUU
JEKTpUYECKUX Lened. OCHOBHBIE NIPUHLMIIBI, TEOPEMbI U 3aKOHBI JIEKTPOTEXHUKH. MeTosl
MOJIEJIMPOBAHUS, AaHATIN3a U pacdy€Ta JMHEWHBIX MEKTPUUECKUX LIETIEeH OCTOSIHHOTO TOKaA.

1.2. DnekTpudeckue u3MepeHus: U mpudOpkI.

MeToapl M3MepeHusl 3JIEKTPUYECKUX BEIMYMH: IpPSIMblE M KOCBEHHbIE. AHAJOrOBBIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE 3JEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIMI 1€HCTBUS,
obnactu mpuMeHeHUs. l3MepeHHe AJIEKTpUYECKUX  BEIMYMH: TOKOB, HANpPsDKEHUH,
COIPOTHUBIICHUH, MOIIIHOCTH U SHEPTUH.

1.3.  Awnanu3 u pacu€T TMHEWHBIX LETei MepeMEeHHOTr0 TOKa.

CrniocoObl mpencTaBineHust (B BHJIE BPEMEHHBIX JHAarpaMM, BEKTOPOB, KOMIUIEKCHBIX
yycesl) U MapaMmerpsl (aMmIUIMTy[da, 4acToTa, HayaibHas (a3a) CHHYCOMAAIbHBIX (DYHKIIMMA.
MrHoBeHHOE, cpeqHee W JEHCTBYIOIIEE 3HAUYEHUs IIEPEMEHHOIO0 CHUHYCOMJAJIBHOIO TOKa
(manpspxenust U DJ1C). AKTHBHOE, PEaKTUBHOE M TIOJHOE COMPOTHUBIICHUSI BETBU. MOIITHOCTH B
Helax nepeMeHHOro Toka. Kod(hpHIHeHT MOLTHOCTH {c0s(_)) U ero TeXHHKO-?KOHOMHYECKOoe
3HaueHue. [I[puMenenune anreOpbl KOMIUIEKCHBIX YHCEIN B 3JIEKTpOTeXHUKE. KOoMITIeKCHBIN MeTo T
pacuéra JIMHEWHBIX LeNel NEPEMEHHOr0 TOKa. bamaHc MOIIHOCTH B LIENSAX MEPEMEHHOTO TOKa.
Pe3oHaHcHBIE sIBIEHUS B DJEKTPUUECKHUX LemnsaX. Pe3oHaHC HampspKeHWH UM TOKOB. AHalu3 U
pacuér Tpexda3HbIX Leneil TepeMEeHHOro ToKa. ABTOMAaTU3HPOBAHHOE MOJIETUPOBAHHUE U PACUET
ANEKTPUYCCKHUX M AIIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Monyib 2. DeKTpOMarHuTHbIE YCTPOMCTBA U DJIEKTPUUECKUE MAIIMHBI.

2.1. TpancpopmaTopsl.

Ha3nauenue u oOnacTé mNpUMEHEHHUs TpaHcHOpMATOpPOB. YCTPOHCTBO M MPHHLUI
neficTBusl  onHO(azHoro TpaHchopmaTopa. AHaNM3  3JIEKTPOMArHUTHBIX IPOLIECCOB B
TpaHchopmarope, cxema 3amerieHus. I[lotepu sHeprum B TpaHchopmarope. Buemrnue
XapaKTePUCTHUKHU.

2.2. ACUHXpOHHBIE MallIHBI.

YcTpolicTBO W HpUHOMI — ACWCTBUS — TpeX(pa3HOTO AaCHHXPOHHOTO  JBHUTATEls.
Mexanuueckue u paboune XapakTepUCTUKH. DHepreTuueckue auarpammbl. [Tyck acMHXpOHHBIX
JBUTATENel C KOPOTKO3aMKHYTHIM U (ha3HBIM poTopoM. PeBepcupoBaHue U peryaupoBaHue
4acTOTHI BpAILIEHUS.

Moaynb 3. OCHOBBI JIEKTPOHUKH.

3.1. DnemenTHas 6a3a COBPEMEHHBIX MIEKTPOHHBIX YCTPOMCTB.

[TonynpoBonHUKH. YClIOBHBIE O0O3HAu€HUs, NMPUHIUI JEHCTBUS, XapaKTEPUCTUKH U
Ha3HAa4Y€HHE MOJIYIPOBOAHMKOBBIX JHOJOB, TPaH3UCTOPOB, THUPUCTOPOB. MHTerpaiabHbIE
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MHUKPOCXEMBI, UX Ha3HAUCHUE, KJIaCCU(UKAINUS U MAPKUPOBKA.

3.2. UcTOYHUKY BTOPUYHOTO 3JIEKTPOMUTAHUS U YCUIIUTENH IEKTPUUECKUX CUTHAJIOB.

[TorynpoBOTHUKOBEIE BBIMPSMUTENH: KIacCU(DUKAIHSI, OCHOBHBIC TTApaMeTPhl, CXEMBI U
OPUHLIUI PpaboOThl BBIIPAMUTENA. Onekrpudeckue ¢uiabTpel. Kinaccuduxanus u OCHOBHBIE
XapakTepucTuku ycwnurtene. OOpaTHble CBsI3U B olepanuoHHbIX ycwmmrensax (OY), ux
BJIMSTHUE HA MapaMeTpbl U XapaKTepUCTUKH ycuiauTens. OCHOBHBIC THUIIBI yCUIUTENEH Ha Oase
oVv.

4. O0béM yueOHOM JUCUUIJIMHBI

Buzsl yaeOHOM paboThI B Z;q' %I:g:f'
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY IVIAHY 5} 180
Konrakthas padora (KP): 1,3 48
Jlexmun (JI) 0,4 16
Jlaboparopusie padboTs (JIP) 0,9 32
CamocrositesbHasi padora (CP): 2,7 96
KoHTposibHBIE PabOThI 1,1 40
Pedepar 0,6 20
CamocTosTeIbHOE U3YYEHHE Pa3/IeTI0B JUCIUILUIMHBI 1,0 36
Buja xoHTpOJISI: 3K3aMeH 1,0 36
Bunst yue6HOI paboThI B :;q' ]%I:z(:f'
O0mas TpyA0eMKOCTh JMCUUILIHHBI N0 Y4eOHOMY ILIAHY 5 135
Konrakrnas padora (KP): 1,3 36
Jlexuu (JI) 0,4 12
JlaGopatopusie pabotsl (JIP) 0,9 24
CamocrositesnbHas padora (CP): 2,7 72
KontpomnbHbie paboThl 1,1 30
Pedepar 0,6 15
CamocTosiTeTbHOE H3YUYCHHUE PA3/IeTOB TUCIIUTUIMHBI 1,0 27
Buja koHTpoOJISi: IK3aMeH 1,0 27

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNJIMHBI
«be3onacHocTh xu3HeaessTeabHocT (B1. B.16)

1. Heas aucuunimHbl — GopMHupoBaHHe MPO(ecCHOHANBHON KYIbTYphl 0€30IacHOCTH,
OJ KOTOPOW IOHMMAaeTcs TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH MCIIOJIB30BaTh B
npoecCuoHaNbHON AESITeTbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUN M HABBIKOB
uis  obecrieueHUs: 0€30MacHOCTH B cdepe MpodecCHOHANBbHOW JEesATeTbHOCTH, XapakTepa
MBILIUIEHUSI W LEHHOCTHBIX  OpHMEHTalui, NpU KOTOPBIX BOMPOCHl  OE30MacHOCTH
paccMaTpUBAIOTCS B KAYECTBE IPUOPUTETA.

2. B pe3yabrare wu3y4eHMs [MCUUIUIMHBI O00y4Yalwlnuiics MmO mporpamme
0akajaBpHuaTa q0JIKEH:

Obnadams cnenyromumu o6mekyasTypabiMu (OK), obmenpodeccuonanpabivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusamMu:

— CIIOCOOHOCTBHIO MCHOJIb30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUN B Pa3iIMyHBIX chepax
xusHenestensHoctu (OK-3);
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— CHocoOHOCTBIO K caMOoopraHu3aiuu u camooopasoBanuto (OK-7);

— CIMOCOOHOCTBIO HCIOJIB30BaTh MPUEMBl OKa3aHUS MEPBOW IOMOIIM, METOJBI
3aIUTHI B YCJIOBHSX Upe3BblYaiiHbIX cutyarmii (OK-9).

BJIaZIETH OCHOBHBIMH METOJaMHU 3aIUTHI IIPOU3BOJACTBEHHOI'O IIEPCOHANIA U HACEIIEHUS OT
BO3MOXKHBIX ITOCIIE/ICTBUI aBapuii, karacTpod, cruxuiiabix oenctuii (OI1K-6).

3namo:

— OCHOBHBIE TEXHOC(EpPHBIEC OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

— XapakTep BO3JCHCTBHS BPEIHBIX M OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOAHYIO
Cpedy, METOHIbl 3allUThl OT HUX MPUMEHHUTEIBHO K cdepe cBoei mnpodeccHoHaIbHON
NESITEbHOCTH.

Ymems:

— UACHTU(HUIMPOBATH OCHOBHBIE OIIACHOCTH CpeJibl OOUTaHMsI YEIOBEKa;

— OLIEHUBaThb PUCK MX pealu3alM, BBIOMpPATh METOJbl 3alUThl OT ONAcCHOCTEH
IPUMEHHUTENBHO K cepe cBoeil mpodeccuoHanbHON AEATENBHOCTH M CHOCOOBI oOecneueHust
KOM(OPTHBIX YCIOBHUM KU3HEEATEIBHOCTH.

Braoemy:

— 3aKOHOJATEIbHBIMH M TIPAaBOBBIMH aKTaMH B OOJAacTH OE30MacCHOCTH M OXpaHbI
OKpY’Karolle cpenpl, TpeOOBaHUSIMHU K O€30IMacCHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
npodeccuoHaIbHOMN 1S TeIbHOCTH;

— croco0amMy U TEXHOJIOTHSMH 3aIIUThI B UPE3BbIUAMHBIX CUTYALUSAX;

— HOHATUHHO-TEPMHHOJIOTUYECKHUM aMapaToM B 001acTu 0€30IacHOCTH;

— HaBbIKAMU  pPAlMOHAIM3ALMU  NPO(ECCHOHAIBHOM  JESITENbHOCTH C  LEJNbIO
oOecrieyeHns: 6€30MaCHOCTH U 3aIIUThI OKPYKaroIIel Cpe/ibl.

3. KpaTkoe cojep:kaHue JMCHUTIHHBI

1. BBenenue B Oe3omnacHocTb. OCHOBHBIE HOHATHS W ompeneneHus. bezomacHocTs u
YCTOWUYMBOE Pa3BUTHE.

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

CoBpeMeHHOE COCTOsSIHUE TeXHOC(HEPHI U TEXHOCPEPHOU OE30MaCHOCTH.

3. Unentuduxanys 1 Bo3AeHCTBUE Ha YeJIOBEKAa BPEAHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOuTaHusl.

Knaccugukanuss HeraTuBHBIX (aKTOpPOB cpelbl OOMTAaHUS 4YeJIOBEeKa. XHUMHYECKUe
HeraTUBHbIE (akTOphl (BpeAHbIC BeIIeCTBa). MexaHWYECKHe W aKyCTUYECKHE KoJieOaHus,
BUOpanyst W IIyM. OJIEKTPOMAarHuWTHBIE M3ITy4eHHs U 1oy, MoHu3upyomme H3IydeHHe.
Onektpuueckuil Tok. OnacHble MexaHuueckue (paxtopsl. [Iporecchl ropeHus U MoKapoB3PbIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepranoB. CTaTHYECKOE IEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUs OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOIO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OCHOBHbIE MPUHIUIBI 3ALUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HEraTHUBHBIX
¢dakTopoB. 3ammMTra OT JHEPreTUYECKUX BO3JACHCTBUN M (u3nyeckux mnosed. OOecrieueHue
0e30MacHOCTH  cucTeM, paboTaromMX TMOJ JaBieHueM. be3omacHOCTh  IKCITyaTaluu
TpyOONPOBOJIOB B XMMHUYECKOW NMPOMBINUIEHHOCTH. be3onacHas sKcIuTyaTalnus KOMIIPECCOPOB.
AHaIu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. O6GecnieyeHrne KOM(MOPTHBIX YCIOBUH IS dKU3HHU U JeSITEIbHOCTH uesnoBeka. [lonsTue
KOM(DOPTHBIX UM ONTUMAJIbHBIX yclI0BUH. MuKpokinMar nomemieHuid. OcBenieHre U CBEToBast
cpelia B IOMELICHHH.

6. [lcuxodusnonornueckre u HProHOMUYECKHE OCHOBBI O€30MaCHOCTH.

[Icuxuyeckue mpouecchl, CBOMCTBAa U COCTOSIHUS, BIUAIOLINE HA Oe30macHOCTh. Buasl
YCIIOBUS TPYAOBOM 1eATEIHbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbIUaliHble CUTYallMM ¥ METO/IbI 3aILIUTHI B YCIOBUSAX UX pPealu3aliy.

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaX.

Paguanmonnsie  aBapuu. Ilpubopbl panuanMoOHHOM, XMMHUYECKOH pa3BeiAKH U
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JIO3UMETPUYECKOTO KOHTpOJsl. YUpesBbluallHbIE CHUTyallMd BOEHHOIO BPEMEHHU. 3alluTa
HaceJCHUsI B UPE3BBIYANMHBIX CHUTYyalUsAX. YCTOWYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BBIUYANHBIX CUTYAIUAX.

8. YmpaBieHue 6€301aCHOCTHIO KU3HEICATCILHOCTH.

3aKoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABICHUS OE30MaCHOCTHIO
JKU3HEACSITEIIBHOCTH. DKOHOMHYECKHE OCHOBBI YHpaBJICHHS Oe30macHOCThi0. CTpaxoBaHUE
puckoB. ['ocygapcTBeHHOE yrpaBieHUuE 0€301aCHOCTHIO.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B 3au. B akan.

Bun yuebHo# paboThl e qacax

O01as TPYA0eMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 4 144
KonrakTHas padora (KP): 1,3 48
Jlexmmm (JI) 0,9 32
Jlaboparopusie pabots (JIP) 0,4 16
CamocrositesbHasi padora (CP): 1,7 60
IToaroToBka K KOHTPOJIBHBIM paboTaM 0,8 30
[ToaroroBka K 1a00paTopHBIM paboTam 0,6 20
CaMoCTOsTEIbHOE U3YUYEHHE Pa3/IeNIOB JAUCIUILUIMHBI 0,3 10
Buj1 KOHTpOJIsI: IK3aMeH 1,0 36

. B3au. | Bactp.

Bun yuebHO# paboTh e qacax

O01mas TPy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexmmm (JI) 0,9 24
Jlaboparopusie paboTs (JIP) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[TonroToBKa K KOHTPOJBHBIM paboTaM 0,8 22,5
IToaroroBka K 1ab0paTopHbIM paboTam 0,6 20
CaMocCTOsATETbHOE N3YUYEHHE Pa3/IeNIOB JTUCIMILUIUHBI 0,3 7,5
Buja koHTpoOJISi: IK3aMeH 1,0 27

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«IIpounecchl m annmaparsl XuMu4eckoi Texnoaorun» (b1.6.17)

1. eap AUCHMIUIMHBI — BMECT€ C KypcamMHu OOImed XHMMHUYECKOH TEeXHOJIOTUH,
XUMHYECKHX TIPOIIECCOB W PEAKTOPOB W Jp. CBSA3aTh OOIIEHAYYHYI0 M OOUICHHXCHEPHYIO
HOJrOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOAUMO NpPHU MOATOTOBKE OaKalaBpoOB M0 JaHHOMY
HAIPaBJICHUIO JIJISl HAYYHO-MCCIIEI0BATEIBCKON U MIPAKTHIECKOW pabOThI HA MPEATIPHSITUSX.

2. B pesyabTare H3y4YeHMs [IUCHMIUIMHBI o0yvyaumiicda 1m0 mnporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccruoHanbHBIMU
(ITK) xoMmieTeHIIUSAMU:

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (DM3MYECKO KapTWHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JJISI TOHUMAaHHS —
OKpy»arouiero mupa u sisnennit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCHOJIB30BAaTh 3HAHUS O CTPOSHHWH BEIIECTBA, MPUPOIEC XUMHUECKOU
CBSI3U B pa3IMYHBIX KJaccaX XMMHUYECKHX COCIMHEHMH JJIs OHMMaHUS CBOMCTB MaTepHajoB U
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIOIMUX B okpyskatomieM mupe (OI1K-3).
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3uams:

— OCHOBBI TEOpUHU IEpPEeHOCa HUMIYJbCa, TEIJa W MAacCChl; MPUHIUIBI (PUIUIECKOTO
MOJIEJIMPOBAHUS IPOLIECCOB; OCHOBHBIE YPaBHEHHUS JIBUKEHUS JKUAKOCTEH; OCHOBBI TEOPUU
TEIUIONEepelau; OCHOBBI TEOPUM MAaccollepe/layd B CUCTEMax CO CBOOOTHOW M HEMOJBUKHON
rpaHuneld paszgena (as; THIIOBBIE HPOIECCHI XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnapaTthl U METOJIbl UX Pacyera;

— METOAbl IIOCTPOEHHUS SMIIMPUYECKUX M TEOPETUUYECKUX MOJENIEed XUMHUKO-
TEXHOJOTMYECKHUX MPOIIECCOB.

Ymems:

— ONpeneNsaTh XapakTep ABIKEHHUS >KUIKOCTEH U ra3oB; OCHOBHBIE XapaKTEPUCTHUKH
IPOIIECCOB TEIJIO- U Maccolepeiayr; pacCUYUTHIBATh MapaMeTpsl U BBIOMpPATh anmaparypy Ajs
KOHKPETHOTI'0 TEXHOJIOIMYECKOTO MpoIiecca;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTUKH XUMHKO- TEXHOJOTMYECKOIO IIpolecca,
BBIOUpATh PAllMOHATIBHYIO CXEMY.

Braoemy:

— METOJIaMU TEXHOJIOTMYECKUX PACUYeTOB OTACNbHBIX Y3JI0B U JETaleil XUMHYECKOIrO
000pyI0BaHNs;

— HaBbIKaMU MPOEKTUPOBAHUS TUIOBBIX allllapaToOB XMMUYECKOM MPOMBIIIECHHOCTH;

— METOJaMH OTPEJACICHUS  PAlMOHAIBHBIX TEXHOJOTHYECKUX PEKUMOB padbOTHI
000pyIOBaHUS.

3. Kpartkoe cofep:kanue JUCUUITIUHBI

Monyne 1. T'maponuHaMuyeckue MpOIECCHl U amnmapaThl XUMHUYECKOW TEXHOJIOTHH.
OcHOBBI TeopuH siBIIeHUH niepeHoca. O0mmue 3aKOHOMEPHOCTH THAPOIMHAMUKY, TETJIoONepeaadn
u Mmacconepenaud. Kuiakoctd u Tas3wl. [maponuHamuka. TeueHue B TpyOdax M KaHamax.
[Tomo6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
ruipoarHamudeckoro momodusi (Dinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
¢u3nueckuil CcMbICT; NapaMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHMS
BS3KOU JKUAKOCTH. BrIOOp ckopocTelt moTokoB. Ilepemenienne KuaKoCTeH U ra30B ¢ IOMOIIBIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Monyib 2. TenioBble NpOLECCH U alllapaThl XUMUYECKONW TEXHOJIOTHH.

OcCHOBHBIE TEIJIOBBIE TPOIECCHl B XUMHUYECKOW TexHojoruu. JuddepeHnuansHoe
ypaBHEHHE TIepeHoca »HHepruu B (¢opme TemnoTbl. KOHBEKTHBHBIM MEPEHOC TEMIOTHI.
PapuanTHbIN TemonepeHoc. Temnonepeaaya B HOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Monayns 3. Ilpoueccsl W ammapaThl pa3feleHHs TOMOreHHbIX cucteM. (OcHOBHbIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBl MaccooOMeHHbIX TpoueccoB. JuddepenunansHoe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MarepuaibHbIil 0ajgaHC HEMPEPHIBHOTO
ycTaHOBUBIIIErocs mporecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB M annapaToB JAJs CUCTEM C
OJIHUM pacIpe/iesieMbIM KOMIIOHEHTOM.

Pacuer mnomepeyHoro cedeHus (Iuamerpa) KOJOHHBI; MpPEAENbHO JONycTUMAas |
HSKOHOMUYECKH ONTHUMalibHAs CKOPOCTH CIUIOHOW ¢a3pl. OCHOBBI pacueTa BbICOTHI
MacCOOOMEHHBIX allapaToB C HENPEpbIBHBIM M CTYNEHYAaThIM KOHTAakToM ¢a3. OOmue
MPUHLIMIIB YCTPOMCTBA W KiaccU(UKAIMs amnmaparoB s MacCOOOMEHHBIX IPOIECCOB B
cucreMax «ra3 (map)-KuaKocTb». OCOOEHHOCTH KOHCTpYKIUK abcopbepoB. OCHOBBI pacyera U
anmnapathl sl TUCTHIUISIUH.

Monyne 4. OcHoBHbIE TruApoMEXaHHWYeckue mnpouecchl. Ilpomeccel u  anmaparsl
pa3JiesieHusl TeTePOreHHBIX CUCTEM.

Pa3nenenue XUAKMX M ra3oBbIX I'€TEPOr€HHBIX CHUCTEM B IIOJE CHUJ TSKECTH. TeueHue
yepe3 HENOJIBUKHBIE 3E€pPHHUCTBIE U IICEBIOOKMKEHHbIE ciou. DUIbTpOBaHUE CYCIEH3UI U
OYHCTKA ra30B OT MbUIEH HA PUIBTpaxX.

4. O0beM y4eOHOI TUCIUNIHHBI
| Bup! yueOHOM paboThl | Bcero | Scemectp | 6cemectp |
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3a4. | akaja. | 3a4. | akaja. | 3a4. | akaj.
el. yac. e/l yac. e/l yac.
O01masi Tpy10eMKOCTh TUCHMILUIUHBI 110 10 360 5 180 5 180
Y4eOHOMY ILUIaHy
Konrakrnas pa6ora (KP): 3,6 128 1,8 64 1,8 64
Jlexmmm (J1) 1,8 64 0,9 32 0,9 32
[Tpaxtrueckue 3ansatus (I113) 1,8 64 0,9 32 0,8 32
CamocrosiTesibHas pa6ora (CP): 4.4 160 2,2 80 2,2 80
CaMocCTOsATeIbHOE U3YYCHUE PA3/ICIOB 4.4 160 2.2 80 2.2 80
JACITUIIIHHBI
Buj koHTpOJISI: IK3aMeH 2,0 12 1,0 36 1,0 36
Bcero ScemecTp 6 cemecTp
Buel yaeOHOM paboThI 3a4. | acTp. | 3a4. | acTp. | 3a4. | acTp.
el yac. e/l yac. e/l yac.

OO0wmast Tpy10eMKOCTh M CHUILIHHBI 110
Y4eOHOMY ILIaHy
KonrakTHasi pa6oTa — ayfuTOpPHbBIE

10 270 ) 135 5 135

3,6 96 1,8 48 1,8 48

3AHATHA:

Jlexrum (JI) 1,8 48 0,9 24 0,9 24

[Tpaxktrueckue 3ansatus (113) 1,8 48 0,9 24 0,8 24
CamocrositesibHas padora (CP): 4.4 120 2,2 60 2,2 60
CaMocTosTeIbHOE N3YUeHUE Pa3/IeioB 4.4 120 2.2 60 2.2 60
IHACIATUINHEL
Bun koHTpoOJISI: DK3aMeH 2,0 54 1,0 27 1,0 27

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«Oo0mas xumunuyeckasi texnosorus» (b1.5.18)
1. Heab aucUMNJMHBI — TOJy4YeHHE 3HAHWW B 00JAcCTH peamu3aluid XUMHUKO-

TEXHOJOTMYECKUX TPOIECCOB C YYETOM (PU3MKO-XMUMHUYECKUX OCOOEHHOCTEH MpOTEKAIOIINX
peakuuii, BbIOOpa ONTHMAJbHBIX YCIOBHUH peaIu3yeMbIX MpOLEccOB, BbIOOpa 3(PQPeKTHBHBIX
peakTopoB, NMPUOOPETEHNsI HaBBIKOB B COCTaBJICHUM MAaTE€pPHAJIbHBIX U TEIUIOBBIX OaaHCOB, B
pacyeTe MpOLIECCOB U PEaKTOPOB HA OCHOBE MAaTEMaTHUYECKOTO MOJEIUPOBAHMS, MOIY4YEHUS
3HAHUHN B 00JIaCTH pa3pabOTKHU dHEProcOeperammx XUMIUKO-TexHoJornyeckux cuctem (XTC),
0€30TXOAHBIX 1 MATOOTXOAHBIX TEXHOJIOTHI Ha MPUMEPE COBPEMEHHBIX POU3BO/ICTB.

2. B pesyabrare OCBOCHHMS [IMCHMILIMHBI O0y4YallWiici N0 Nporpamme
0akajaBpHaTa JOJIKEH:

Obnaoams caenyromumu obuienpodeccuonanbubiMu (OIIK) u npodeccuonanbHbIMU
(TTK) xoMrieTeHITUSIMU:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JHMCIUILIHH B ipodeccnonansHoi nesrensHoctr (OI1K-1);

— CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeUIeHHs NpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHHUYECKUE CPEACTBA M TEXHOJOTHH C YYeTOM
9KOJIOTMYECKUX TocieAcTBI ux npumenenus (I1K-4).

3nams:

— OCHOBBI TEOPUHU XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIICOBAHUS B3aMMOACHCTBHS XUMHUECKUX MPEBPALICHUN U SBICHUN
MepeHoca Ha BCeX MaCIITAaOHbBIX YPOBHSX;

— METOJIUKY BbIOOpa peakTopa U pacdyéra npouecca B HeM;

— OCHOBHBIE PEAKLIMOHHBIE IIPOLIECCHI U PEAKTOPbl XMMUUYECKON 1 OMOTEXHOJIOTHH;
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— OCHOBHbIE MPUHIIUIBI OpraHU3aMU XUMAYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYPY, METO1bl OLIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

Ymems:

— paccUMTHIBATh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MIPOLIECCa;

— BBIOMPATH PAlMOHAIBHYIO CXEMY ITPOU3BOCTBA 33JJAHHOTO MTPOJIYKTA;

— OLIEHUBATh TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— BBIOpaTh 3((HEKTUBHBIN THIT PEAKTOPA;

— MPOBECTH pacueT TEXHOJIOIMUYECKUX MapaMeTpOB AJis 3aJaHHOTO MPOLIecca;

— ONPEJENUTh MapaMeTpPhbl HAMTYYIIIeH OpraHu3alliy Mpolecca B XMMUYECKOM PEaKTope.

Braoemy:

— MeToJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThl XUMUYECKHUX POU3BO/ICTB;

— METOJaMU pacyeTa U aHalu3a MPOIECCOB B XHMHUYECKUX PEAKTOpax, OMpeleieHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— METOZaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kparkoe comepxanue Q11 CHUNTHHBI

Monynb 1. XuMudeckasi TEXHOJIOTUS U XUMUYECKOE MMPOU3BOICTBO

1.1. OcHOBHBIE OIPEACIICHHS U TTOJI0KECHHUSL.

XuMudeckass TEXHOJOTHS - Hayka 00 SKOHOMHYECKH, SKOJOTHYECKH M COLHAaIbHO
000CHOBAaHHBIX CIOCO0AX W MpoIeccax NepepadOTKU ChIPhS C M3MEHEHHEM €ro cocraBa H
CBOICTB MyTeM NPOBEICHUS XMUMHUYECKUX M (U3UKO-XMMHYECKHUX MPEBPAIICHUN B MPEIMETHI
noTpedsieHusT M cpeacTBa Mpou3BojcTBA. OOBEKT XMMHUYECKOH TEXHOJOTHU - XUMHUYECKOE
MIPOU3BOJCTBO. MeXKOTpacaeBOl XapakTep XHUMHUYECKON TEeXHOJIOTWW. Pa3BUTHEe XHUMHUYECKUX
MIPOU3BOACTB U XMMHUUYECKOM TEXHOJOTMU. MECTO XMMHUUYECKON TEXHOJOTHH B MPOMBIILICHHOM
chepe U METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKHUX OTpPACISAX MPOMBIIUICHHOCTH.
Metoapl XMMHYECKOW TEXHOJOTHM — CHUCTEMHBIM aHajdu3 M METOJbl MaTEeMaTHYECKOIO
MoenrpoBaHusi. CUCTEMHBIN aHAlIW3 CIOXKHBIX CXeM M B3aHUMOJCHCTBHI AJIEMEHTOB CXEMbl —
MOHSITHE U coziepx)aHue Meroaa. du3nyeckoe 1 MaTeMaTUYECKOe MOACIMPOBAHUE, OTIPEICTICHUE
U OCHOBHBIE TOHSITHUS, UX MECTO B WHXCHEPHO-XUMHUYECKHX MCCIEIOBAHUSAX U pa3padoTKax.
MecTo 1 3HaUeHHE HATYPHOTO U BBIYUCIUTEILHOTO YKCIIEPUMEHTA.

Copep:xanue 1 3aa4u yueOHOTO Kypca.

1.2. XuMuueckoe mpou3BOICTBO.

[loHsATHE O XMMHYECKOM TMPOU3BOJACTBE Kak O CHUCTEME MallMH M allapaTos,
COCIMHEHHBIX MATepUAJbHBIMU U DHEPTEeTHYECKUMU TMOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS
B3aMMOCBSI3aHHBIE XMMHUECKHUE MPEBpaIleHus U PU3nUYecKre MpOoIecCchl MepepaboTKU ChIPbS B
MPOAYKThl. MHOTO(YHKIIMOHATHHOCTh XUMHUYECKOTO MPOU3BOJCTBA - TMOJYYCHHE IMPOTYKTOB,
DHEPro- M pecypcocOepexeHne, MUHUMHU3allns BO3ACHCTBHS Ha OKpyKarollyto cpeay. OOrmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XHMHUYECKOE IMPOU3BOJCTBO, XpaHEHUE
CBIPBSL M TIPOJIYKIIUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 0e30macHOCTH. OCHOBHBIE MOJCHUCTEMBI
XUMHUYECKOTO TPOU3BOJICTBA - IOJTOTOBKA CHIPhS W MaTEPHAIOB, XMUMHYECKHE U (PUZHUKO-
XUMHUYECKHE TMPEBPAIlCHUs. BBIICNIECHUE TPOAYKTOB, 00€3BPEKMBAHWE YTHIM3AIMS OTXOJOB,
TEIJIO- W JHEprooOecrneyeHue, BOIOMOJATOTOBKA, YIpaBleHHWe MpPOu3BOJACTBOM. (OCHOBHBIC
TEXHOJIOTUYECKUE KOMIIOHEHTBI - CBIPbE, BCIIOMOTaTelIbHbIE MaTepHalibl, OCHOBHON U
JIOTIOJTHATEIBLHBIN MPOIYKTHI, OTXO/IbI, SHEPTETHUECKUE PECYPCHI, 000PYyI0BaHHE, CTPOUTEIIbHBIC
KOHCTPYKIIUU U PUOOPHI, TPOU3BOICTBEHHBIN TIEPCOHAT.

KadecTBeHHBIE ¥  KOJIMYECTBEHHBIE TIOKA3aTed  XWMHUYECKOTO  MPOM3BOJICTBA:
TEXHOJIOTHYECKUE TMOKa3aTeNu - MPOU3BOJUTEIBHOCTh W MOIIHOCTh IPOU3BOJCTBA, BBIXO]
MPOJIYKTa, PAcXOAHBbIE KOIPGOUIIMEHTHI TO CHIPHI0O U DHEPIHH, MHTEHCUBHOCTH IPOIIECCOB,
KauecTBO MPOAYKTa; DKOHOMHYECKHE TOKa3aTelu - ce0eCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpaThl, yAENbHBIE KalWTaJbHBIC 3aTPaThl, MPOU3BOIUTEIHHOCTh TPY/A; IKCILTyaTallHOHHBIC
MOKAa3aTeH - HAJCKHOCTh U 0€30MacHOCTh (PYHKIIMOHUPOBAHHUSI CHCTEMBI, YyBCTBUTEIHHOCTD,
PETYIUPYEMOCTh W YIPABISIEMOCTh TPOIECCa; COIMAIbHBIC IMOKAa3aTeld - BO3JICHCTBHE HaA
OKPYKAIOIIYIO Cpelly, 0€30MacHOCTh OOCTY)KMBAHHUS, CTENIEHb MEXaHU3AIlUU U aBTOMATU3AIINN.
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1.3. CoipbeBble pecypchbl, BOAA U SHEPTHsSl B XUMUYECKOM MPOU3BOJICTBE.

Knaccudukanus CpIppeBbIX pPECYpCcOB MO pa3IWYHBIM MpU3HAKaM - (a3oBOMY
COCTOSIHUIO, IIPOMCXOXKJEHUIO, HCTOYHMKAaM. MMHepasbHOE Cblpbe (PyIObl U IOJIE3HBIE
HCKOIaeMbl€), OpPTaHUYECKOE MPUPOJHOE ChIpbe (TOPIOYHE HCKOMAEMbIE), PAaCTUTEIbHOE U
KUBOTHOE CBIPbE, BTOPUYHOE CHIPbE - MX MCIIOJIIB30BaHHE U MYTU INepepadoTku. OCHOBHbBIE
CrocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOramieHne, OUnCcTKa, IOJArOTOBKA K TPAHCIIOPTUPOBKE
u nepepaborke). I[loHsATHE, CYIIHOCTP M MpPUMEpPHI YIIYOJICHUS WCHOJIB30BAHUS CBIPbS,
KOMOMHHPOBAHUS MPOU3BOACTB U KOMIUIEKCHON MEepepabOTKU CHIPBS.

3HaueHUEe U UCIOJIb30BAaHUE BOABI B XMMHYECKHUX IPOU3BOACTBAX. VICTOUHMKU BOJBI.
TpebGoBanusi K TEXHOJNOrMYecKoil M ObITOBOM Boje. I[IpomblniieHHass MOArOTOBKAa BOABI U
METOJIbl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJIbI KOHTPOJS KadecTBa BOJbl. DKOHOMMS
BOJIONOTpeOIeHUs] B IPOU3BOACTBE. BOI00OOPOTHBIE CUCTEMBI.

Buasl W HMCTOYHMKM DJHEPrUM B XUMHUYECKOW IPOMBIIUIEHHOCTH. Macmradbl
noTpedsieHusT W CIocoObl YMEHBIIEHUsS JHeprerudeckux 3arpar. CyIIHOCTh W MPUMEPHI
pereHepaly M peKylnepaluyd SHEPrUd. OHEProTeXHOJOTMYECKHE CHCTeMbl. BropuuHble
SHEPreTUYECKHUE PECYPCHI.

Monyib 2. TeopeTnueckre 0OCHOBbI XUMUUYECKUX MTPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEAEICHUS U MOJ0KECHUS

DU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIpeBpaLeHUI -
CTEXUOMETPUYECKUE, TEPMOAMHAMUYECKUE, KHHeThueckue. I[lokazarenn  XHMHUYECKOTO
NPEBPAILCHHS - CTETICHb MPEBPALICHUS, BBIXOA NPOAYKTa, HHTErpanbHas u auddepenunanpuas
CEJICKTUBHOCTH, CKOPOCTH PEAKIIUU U MIPEBPAILECHUS PEareHTOB.

2.2. XMHUYECKHE MPOIECCHI.

Omnpenenenue. Knaccudukamnuss XMMHUECKUX IMPOLECCOB MO PA3IMYHBIM MpPU3HAKAM -
XUMUYECKUM (BHJ XHMUYECKOW peaklHMH, TEPMOJMHAMUYECKHE XapaKTEPUCTUKH, CXEMa
MpeBpalieHui) u (pa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (Bhas).

I'omorennslit xumuueckuid nporecc. Onpenenenrue U npumepbl. BausHue xumMudeckux
NPU3HAKOB U YCIOBUH MPOTEKaHU Ipoliecca Ha ero rnokasarenu. CrnocoObl HHTEHCUPHUKALUH.

[Tonstue ontuManbHbIX TemmepaTyp. OnNTUMallbHbIE TeMIEpaTyphl A OOpaTUMBIX U
HEOOPaTHUMBIX 9K30- U SHJOTEPMUYECKUX PEaKIHH.

I'ereporennsbiii (HEeKaTaAIMTUUYECKUI) XUMHUECKUN mponecc. OmnpeneneHre U IpUMephl.
CrpykTypa mpoliecca U ero cocramiswoonue (craauu). Habmogaemas CKOpOCTb XUMHUYECKOTO
npespatienus. O6nactu (pexxuMbl) IPOTEKaHUs Mpoliecca, JIUMUTHPYIOLIAs CTalus.

I'eteporennpiii XxuMHUYeCKUN Tporecc 'ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHHE,
MOCTPOEHNE U aHAJIU3 MAaTEMaTUYECKON MOJIEIH ISl peaKIuil TopeHus (MOAEIb "CKUMAIOIIIAsICS
chepa) m TomoxuMHuecKkoil (Mmozens "c HeB3aumMmopeWcTByromMM sapom"). Habmomaemas
CKOPOCTh MpPEBpPAILEHUS, BpEMs MpeBpallleHuss M NyTH HHTEHCU(DUKALMM i1 Pa3InYHbIX
o0acTei mpoTekaHus mporecca.

I'ereporennsiii XuMuyeckuil mnpouecc '"raz (KUAKOCTb) - XKUAKOCTh". OOOCHOBaHME,
IOCTPOCHHE M aHajIM3 MaTreMaThueckoi mozenu. HaOmronaemas CKOpOCTh IMpeBpallieHUs U
oOrnactu nporekanus mnponecca. [Iyrtu nHTeHCcHbuKauuy A1 pa3InyHbIX PEeKUMOB Ipoliecca.

Karanutuueckuit npouecc. Omnpenenenue, kinaccudukanus, npumepsl. I'eTeporeHHbIH
KaTajiu3 Ha TBepaoM Karanuzatope. OOOCHOBaHME, MOCTPOEHHE U aHAIM3 MaTeMaTHYecKOi
MOJIENI Ha KaTaJUTUYECKOH MOBEPXHOCTH M B MOPUCTOM 3epHE Karanuszaropa. Habmromaemas
CKOpPOCTh TpeBpalleHus u objacTu mnporekaHus mnporecca. CreneHb HUCHOIb30BaHUS
BHYTpEHHEH nmoBepxHocTH. [Tyt nHTeHCHpUKALIUK KaTaTUTHYECKUX MTPOLIECCOB.

2.3. X¥MHYECKHE PEAKTOPHI.

OnpeneneHre M Ha3HAYEHHE XMMHMUYECKOTO peakTopa. PeakTopsl B XUMHUYECKMX U
HEXMMMUYECKUX OTpacisX MpoMbliieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE D3J€MEHTHl (peakIMOHHas 30HA, YCTPOICTBa BBOJAa W BBHIBOJIA, CMEILICHMS,
pa3fiesieHuss U paclpesiesieHus] MMOTOKOB, TEIIOOOMEHHBIE 3JI€MEHTHI), OCHOBHBIE MPOLECCHl U
SIBJICHUSI B HUX.
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CucremaTu3aius MpoIeccOB B XUMHUYECKOM PEAKTOpPE MO MAaciiTaldy HX MPOTCKAHWUS:
XUMHUYECKasi peaklMs, XUMHUYECKHMH Tpolecc B JIIEMEHTApHOM o00beMe, IMpoLecchl B
pPEaKIIMOHHOM 3JIEMEHTE U B PEAKTOPE B 1IEJIOM, - UX B3aUMOCBS3b U HEpapXUUecKas CTPYKTypa
MaTeMaTH4ecKOl MOJENH mpouecca B peakrope. [Ipumepsl mpoueccoB B pa3iIMYHBIX BHUAAX
XUMUYECKUX PEaKTOPOB.

Krnaccudukanus npoieccoB B peakTopax Mo pa3inyHbIM MpU3HAKAM - BUJI XUMHUYECKOTO
Ipolecca, OpraHM3alysl IIOTOKOB pPEAareHTOB (CXeMa JBHKEHHUS PEreHTOB YEepe3 peaxTop,
CTPYKTypa IMOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX OTOKOB (TEIIOBOM PEkKUM,
cxeMa Terio00MeHa), CTallMOHAPHOCTh IpoIiecca.

O6ocHOBaHMEe M TIOCTPOEGHHE MaTeMAaTHUYECKONM MOJEIN Ipolecca B pPeaKkTopax
Pa3IMYHOTO THIA KaK CHCTEMbl YPAaBHEHHI MaTEpUAIBbHOTO M TEIJIOBOTO OalaHCOB HA OCHOBE
JAHHBIX O CTPYKTyp€ NOTOKAa, XMMHYECKHX NPEBPALIEHUAX, SBJICHUSAX IMEpeHoca TeIlla Hu
BellecTBA W WX B3amMozeicTBuu. CucTemMaTH3anmuss W KIacCUPUKALUS MaTeMaTHYCCKHX
MO/IeJIel MTPOLIECCOB B PEAKTOPaX.

N3oTepmuueckne mporecchl B XMMUYECKOM peakTope. BiusHue cTpyKTypbl NHOTOKA
(umeanbHOE CMEIIEHHE ¢ BBITECHEHHUE), CTAallMOHAPHOCTU Tmpolecca (IPOTOYHBIA U
NEpPUOANYECKUIT), TapaMETPOB U YCIIOBUM MPOTEKaHUs Ipolecca (TemrepaTypa, KOHIEHTpaLus,
JaBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKON peakiuu (TpocTasti ¥ CIOKHAas,
oOparrmasi ¥ HeoOpaTuMas) W €€ TapaMeTpPOB Ha MPOQHIM KOHIICHTPAIMA W ITOKa3aTen
mpolecca B peakTope (CTeneHb MPEeBpalIeHHs, BBIXOJ MPOIYKTa, CENEKTUBHOCThH IMPOIIECCa).
OcHoBBl pacyera mporecca B peakrope. ComocrtaBieHne 3PQGEKTUBHOCTH IPOIECCOB B
peakTopax, ONUChIBAEMbIX MOJEISIMU UACAIBHOTO CMEILICHUS U BBITECHEHHUS.

Heunzorepmuueckue npoueccbl B XUMHYECKHX peakropax. OpraHuzanus TEIUIOBBIX
MIOTOKOB U PEKMMOB B XUMUUYECKHUX peakTopax. Pacnpenenenue treMieparypbl, KOHUEHTpaUui 1
CTENEHU TPEBpAIECHUS B PEAKTOPE B PEKUMaX HACAIBHOTO CMENICHUS W BBITCCHEHUS,
aanabaTU4eckoM u ¢ TermiooOMeHoM. CBs3b TemmepaTypbl M CTEIEHHU MpPEBpallleHUus B
agnabarnyeckoM mporecce. CoOMOCTaBIeHHE € HM30TEPMUYECKHM peXUMOM. Yucino u
YCTOMUYMBOCTh CTAlMOHAPHBIX PEXKUMOB B PEAKTOPAX UACAIBHOIO CMEILICHHUS.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha xoHKpeTHBIX mpuMepax MPEeaIMETHO pPacCMATPUBAIOTCS MPOMBIIUIEHHBIE PEAKTOPHI
JUTSL TIPOBEJICHUST TIPOIIECCOB TOMOTEHHBIX, T€TEPOTr€HHBIX U KaTAIUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHKU U OCOOEHHOCTH PEKUMA, 00JIACTH HCTIOIh30BaAHHUS.

Monynp 3. XuMHuuyeckoe Npou3BOACTBO, KaKk XMMHUKO-TexHonoruueckas cucrema (XTC).

3.1. CrpykTypa u onvcaHue XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE TPOU3BOJCTBO Kak XUMHUKO-TexHojoruuyeckas cucrema (XTC). Ilonstue
cucteMbl B XTC. CocraB XTC: »aeMeHTBI, CBsA3M, MOOACHUCTEMBEI. OineMeHThl XTC,
KJIacCU(UKaLKs 10 BUJY MPOLIECCOB M Ha3HaueHuto. TexHomornyeckue cBsizu neMeHToB XTC
(motoku). IlocnemoBarenpHas, MapaijenbHas, pPa3BETBICHHAs, IOCIEI0BATEILHO-00BOIHAS
(Gaiimmac), oOpaTHas (pEIMKI) TEXHOJIOTHYECKHE CBSI3U. MIX cXeMbl 1 Ha3HAaYEHUE.

Omnucanue XTC. Bunsl mogeneit XTC - onucatensHble U rpadudeckue. OnucarenbHble
MOJEIM - XUMHYECKas CXeMa M MaTemMaTudeckas Mojenb. ['paduyeckue Moaenu -
GyHKIIMOHATbHAS, TEXHOJOTHUYECKas, CTPYKTypHas U Jpyrue (CHeluaibHbIe) CXEMBI.
Haznauenue, npuMeHeHNE U B3aUMOCBS3b MOJEIEH.

3.2. Anammuz XTC.

[Tonstue, 3amaun u pesynabrathl aHanu3za XTC - cocrosaue XTC, mMarepualibHbIA U
TEIUIOBOM OanaHChl, MOKa3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgrorictBa XTC Kak CHUCTEMBI: B3aUMOCBSI3aHHOCTH PEKHMOB 3JIEMEHTOB, Pa3INuHe
ONTUMAIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBaHUE
CTAIlMOHAPHBIX PEKUMOB U JIP.

MartepuanbHBIN U TEIOBOM OanaHckl. MeTOIMKa COCTABIICHHUS U pacyeTa MaTepHalbHbIX
u terioBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax C
perukiaoM. @opMbl IpeCTaBIeHUs OalaHCOB (TaOJUIIBI, TUarpaMMbl U JIp. ).
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MarepuanpHblid  OasaHc JuiIs  MacCOOOMEHHBIX W PEaKIMOHHBIX  JJIEMEHTOB.
Hcnonp30BaHWe CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKHMX U MeX(}a3HbIX OaraHCOBBIX
cooTHomieHUH. CTEXMOMETPUYECKHE COOTHOIICHHS U WX pa3HOBUAHOCTH. CTeneHnb
HCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

DOHTaNBNUIHBIN, YHEPTeTUYECKUH (10 TOJHOW YHEPIUN) U IKCEPreTUYeCKHil OalaHChl U
KIIJI. Ix conmocTaBieHnue u ucnoiab3oBanue B anamnse X TC.

3.3. Cunres XTC.

[Tonstue m 3amaum cunTe3a (moctpoenms) XTC. OcHoBHbIe 3Tambl pazpadotku XTC.
Ponp MaTeMaTHyecKUX U IBPUCTUUECKUX METOJIOB.

OcHoBHble KkoHUenuuu mpu cuHrese XTC: MONMHOE HCMONIb30BaHUE CBHIPHEBBIX U
SHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIUS OTXO/I0B, ONTUMAIBLHOE MCIIOIb30BAHUE alNapaTypshl.
Ux copepxanue u crnocoObl peanuzaunu. KomMOWHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKHUE PECYPChl, JHEPrOTEXHOJIOTHYECKUE CHUCTEMBI,
nepectpanBaemblie X TC, 3aMKHYTbIe, MaJOOTXOAHbIE IPOU3BOJICTBA - UX MOHSITHS, OCOOEHHOCTH
U IpUMEHEHUE.

OpHOpOHBIE TEXHOJOTHMYECKHE CXEMBl: CHUCTEMa PEeKYNEpaTHBHOTO TeIooOMeHa,
CUCTEMa pa3/eJIeHUss MHOITOKOMIIOHEHTHOM cMecH, cucTtemMa peakTopoB. OCHOBBI TOCTPOEHHUS UX
ONTUMAJILHOU CTPYKTYPBI

Mopyns 4. [IpomblIlsIeHHBIE XUMUUYECKHUE MPOU3BOJICTBA.

XUMUYecKHe MPOU3BOJICTBA PACCMATPHUBAIOTCS MPEIMETHO KaK peanu3alusi U3y4eHHBIX
TEOPETHUECKUX OCHOB XHMHUKO-TEXHOJIOTHYeCKuX MporeccoB U XTC, KOHIENIUNA TOCTPOSHUs
BbicokOd(hektrBHOH XTC. OCHOBHOI aklIeHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUSI TEXHOJOTMYECKOM CXE€Mbl IIPOM3BOJCTBA M €ro IMOJCHUCTEM.
[TpousBoacTBO cepHoil kucnoThl. [IpousBoacTtBo ammmuaka. [Ipon3BOACTBO a30THOM KHUCIIOTHI
IIpou3BOACTBO cTHpOIIA.

Mopyns 5. CoBpeMeHHbIE TEHEHLIUN B Pa3BUTUU XUMHUECKOU TEXHOJIOTUH.

Tekymiee cocTOsTHUE XUMUUECKOW TPOMBIIIUICHHOCTH B MUPE U TECHACHIIUU €€ Pa3BUTHSI.
[lepcnekTUBHBIE HICTOYHUKH ChIPbs U 3Hepruu. Kinacrepusaius XuMU4ecKON TPOMBIIUIEHHOCTH.
CoBMemnienHble mpoueccel. ['MOkue U mepecTpanBaeMble TEXHOJOTMYeckHe cxeMbl. HoBble
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHl U CIIOCOOBI OMyYeHHs MPOAYKTOB. HaHoTeXHOIOTHSI.

4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3au. B akaz.

Bunasr yue6HOI paboThI e qacax
O01as TPyA0eMKOCTh THCHUILIHHBI 110 Y4€0HOMY IJIAHY 7 252
KonTaktHas padora (KP): 2,2 80
Jlexruu (J1) 0,9 32
[Tpaktuueckue 3anstus (I13) 0,9 32
JlabopaTtopusie padoTs (JIP) 0,4 16
CamocrositesbHas padora (CP): 3,8 136
CaMOCTOSATEIbHOE U3YICHUE PA3JICIIOB TUCITUTUTHHBI 3,8 136
Buj KOHTpOJIsI: IK3aMeH 1,0 36

Buzsl yueOHOM paboThI B saq. B actp.

el qacax
O01as TPyA10eMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 7 189
KonrakTHas patora (KP): 2,2 60
Jlexmmm (J1) 0,9 24
[TpakTnueckue 3anstus (113) 0,9 24
JlaGopatopusie pabotsl (JIP) 0,4 12
CamocrositeabHas padora (CP): 3,8 102
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIOB TUCIUIUINHBI 3,8 102
Buja koHTpOJISI: DK3aMeH 1,0 27
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AHHOTauus padoyeii mMporpaMMbl TUCHUILTHHBI
«CucreMbl ynpasjeHnsl XUMHKO-TeXHOJorudeckumu npoueccammn» (b1.6.19)

1. Henp aucuMmiMHbI — 1aTh 0a30Bble 3HAHMS [0 TEOPUU CHCTEM YIIPaBJICHUS
XUMUKO-TexHoJornueckumu nporeccamu (CY XTII), nmpuBUTh HAaBBIKM W YMEHHE aHaIM3a
CBOWCTB XHMMHUKO-TexHOJorndeckux mpoueccoB (XTII) kak o0OBEKTOB ympaBieHUs U
MPAKTUYECKOT0 MPUMEHEHHUS TEXHUYECKUX CPE/ICTB YIPaBICHHUS.

2. B pe3yabTare ocBOoeHMsI IMCHUILIMHBI OOy4aloUIUiics 10 NporpaMmme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams cnenyrommmu  obmienpodeccuonanbibiMu (OIIK) u npodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

— BIIQJCHHEM OCHOBHBIMH METOJIaMH, CIOCO0aMH U CPEICTBAMH MOJIYYCHUS,

XpaHeHHs, nepepadoTku WHGOpPMAIMY, HaBBIKAMU Pa0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus unpopmarueii (OITK-5);

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTMYECKHHA TIPOLIECC B
COOTBETCTBUHM C pPErJaMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPEJICTBA JUIS W3MEPEHUS
OCHOBHBIX MTAPAMETPOB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U mpoaykiuu (ITK-1);

—  CIHOCOOHOCTBIO BBISBJISATH M YCTPAHSATh OTKJIOHCHHS OT PEXKUMOB pPabOTHI
TEXHOJIOTUYIECKOr0 000PYIOBAHUS U TTAPAMETPOB TexXHOIoruueckoro mporecca (ITK-11).

3nams:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHHUS,

— CTaTUYECKHUE U TUHAMUYECKHUE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— ocHoBHble BUIbl CAY u 3akoHbl perynupoBaHus; TunoBsle CAY B XMMHUYECKOU
IIPOMBILLIEHHOCTH;

— METOJBI ¥ CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKUX NIaPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHbIE TMOHATHS O HenuHEeWHbIX CAY, penedHBIX cucTeMax, JIOTHYECKUX
AITOpUTMax YIpPABJICHUS, AJANITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABICHUS.

Ymemn:

— OIpeAeNsATh OCHOBHBIE CTaTHYECKUE W JMHAMHUYECKHE XapaKTEPUCTUKH OOBEKTOB
yIpaBJICHUS;

— BBIOMPATh pallOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOI0 POIecca;

— OLeHUBaTh ycToMunBocTh CAY;

— BBIOMpPATh KOHKpPETHBIE TUIIBI IPpUOOPOB ais AuarHoctuku X TI1.

Braoemy:

— METOJIaMH T€OPHM aBTOMATHYECKOT'O PEryJIMpOBAaHMs, OPraHU3aLNN U pacyéTa CUCTEM
ONTUMAJIBHOIO  YIPABJICHUSA  IMPOLECCaMU  XMMHUYECKOM  TEXHOJOTMM  TYrOIUIaBKHUX
HEMETAJUIMYECKUX M CHIIMKATHBIX MaTEPHAIIOB.

3. Kparkoe cogepxanue 1uCHUIIMHBI

Mopynb 1. OCHOBHBIE TOHATUS YIIPABICHHUS] XUMHUKO-TEXHOJIOTMYECKUMH ITPOLIECCAMM.

3HaueHue aBTOMAaTHUUYECKOI0 YIPABIEHUS JUIsl Pa3BUTUS XUMUYECKON MPOMBIIIEHHOCTH.
OcoOeHHOCTH  YIpaBI€HUS XHUMHUYECKUM NPEINPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporieccoM. TeXHHUKO-KOHOMUYECKUH 3(P(eKT BHEAPEHHs AaBTOMATU3MPOBAHHBIX CHCTEM
yopaBieHus. Ponb cuctem ympaBieHuss B oOecreueHHH O€30MacHOCTH XHUMHUYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYy:Karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NPUHUUIBI yrnpasieHus. Kiaccudukamus cucteM yHpaBiieHUs
®ynkuuroHanbHas cTpykrypa CAY. ITokazaTenu kauecTBa yrnpaBIcHHUs.

Monynb 2. OCHOBBI TEOPUU aBTOMATUYECKOTO YIPABICHUSI.

Marematnueckue Mmonenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuucienus g ananu3za CAY. TunoBele fMHaAMHYECKHE 3BEHbS. BpemeHHbIe
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M YaCTOTHBIE XAapaKTEPUCTUKH. OKBUBAJICHTHBIE TPEOOpPa30BaHUS CTPYKTYPHBIX CXEM.
VYceroitunBocTh muHEHHBIX CAY c oOpaTHOi cBsi3blo. Kiaccudukanus u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBicHHUs. MeTOIbl OIpeNeieHHs] CBOWCTB OOBEKTOB ympaBieHUs. OCHOBHBIE
3aKOHBI PEeTyIupoBaHus. PeryiasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHMpOHHBIX ceTteld. L{udposbie
U poOacTHbIE CHUCTEMBI yIpaBjicHHs. BbIOOp 3aKkoHA pErylupoBaHUS U  ONpeAciiCHUE
ONTUMAaJIbHBIX IAPAMETPOB HACTPOMKH TPOMBILUIECHHBIX PETYJIATOPOB.

Mopayns 3. U3mepeHue TEXHOJOTUYECKUX MAPAMETPOB XUMHUKO-TEXHOJIOTHYECKOTO
mporiecca.

locynmapcTBeHHasi cucTeMa MPOMBIIUICHHBIX TPHOOPOB ¥ CPEJICTB aBTOMATH3AIIHH.
OcCHOBHBIE TEpMHUHBI M oOmpenenaeHus Merposorud. Meronsl u3Mmepenuil. Cpexacrsa
W3MEPUTEIIbHOW TEXHUKH, HX CTAaTUYECKHE M JUHAMHU4YecKkue cBoilcTBa. Ilorpemnoctu
u3mepenuil. CriocoObl nepenaun uHGopmanuu Ha pacctosHue. OpraHuzanus AUCTAHIUOHHON
nuarHoctTukn  XTII. M3MepeHune OCHOBHBIX TEXHOJIOTMYECKUX IapaMeTpOB: JABIICHUS,
TEMIIEpaTypbl, pacxo/la U KOJIUYECTBA, YPOBHSA KUIAKOCTU M CHIIYYUX MaTEpUATIOB, COCTaBA U
(UBUKO-XUMHYECKUX CBOMCTB BEIICCTB.

Mopynbe 4. OCHOBBI NPOEKTUPOBAHUS ABTOMATUYECKUX CUCTEM YIPABICHUS XUMHUKO-
TEXHOJOTHYECKUMH ITPOLIECCAMHU.

OcoGennoctu ympaienuss XTII. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHMUECKUX
[apaMeTpoB: pacxoja, JaBleHus, TeMmieparypbl, ypoBHs, PH. Texunuueckue cpencrsa CAY.
OCHOBHBIE Pa3HOBUJIHOCTH YIPABJSIOIIUX YCTPOMCTB. THIIBI, XapaKTEPUCTHUKU M PACUET
WCTIOJTHUTEIIHBIX MEXaHW3MOB M PEryIHpYyIOMuX opraHoB. OdopmiieHne TPOSKTHOTO 3aaHus
HAa AaBTOMATHU3AlMIO TEXHOJOTMYECKOro Ipolecca. BpiOop TouyeKk u3MepeHHs, KOHTPOIS,
VOPaBISIEMBIX TApaMETPOB W YHpaBISOMUX Bo3aeicTBUi. CTaHmapTbl M YCJIOBHBIC
o0o3HavyeHus sl TexHonmorndeckux cxem. OcHoBHbIe cBeneHust 00 ACY TII B xumuueckoit
npombinuieHHOCTH. [Ipumepst ACY TII B xumuyeckoit mpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIBI
1o kypcy. CoBpemeHnnsble TeHaeHuuu B pazsutuu CY XTIL

4. O0bém yueOHOM AU CHMILIMHBI
Bup yae6Ho# paboTs Be:);.q. Bq:::f
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5 180
Kounrakthas patora (KP): 1,3 48
Jlexumm (JI) 0,9 32
[IpaxTuueckue 3ansatus (113) - -
JlabopaTtopusbie padoTs (JIP) 0,4 16
CamocrosiTesibaas padora (CP): 2,7 96
CamocTosiTeTbHOe U3YUYECHHUE Pa3/IeIOB TUCIUILIUHBI 2,7 96
Bua koHTpoOJS: IK3aMeH 1,0 36
Buz yuebHoit paboTbl B;ﬁq' ]?I:(f;g '
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 5 135
Kounraktnas patora (KP): 1,3 36
Jlexumm (JI) 0,9 24
[IpaxTuueckue 3anstus (I13) - -
JlabopaTtopusbie padoTs (JIP) 0,4 12
CamocrositesabHas padora (CP): 2,7 72
CamocTosiTenbHOEC U3YUYCHHUE Pa3/IeTIOB TUCIITUILUIMHBI 2,7 72
Bua xouTpoJisi: 3x3amMeH 1,0 27
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4.4.2. IucuMnIMHbI BADUATUBHOH YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)

AHHOTaNUs padoyeil MPOrpaMmMbl JUCUUILIIMHBI
«OCHOBBI 5)KOHOMHMKH U YIIPaBJIeHHUS NPOU3BOACTBOM B XMMUYECKOH TEXHOJIOTUHN
TYrOIUIABKUX HEMETA/LUIMYECKUX M CWIIMKATHBIX MaTepuaaoB» (b1.B.01)

1. Ileap JMCHUIVIMHBI — IIOJYyYEHHE CHCTEMbl 3HAHUH 00 HKOHOMMUYECKHX
3aKOHOMEPHOCTSIX  (YHKIMOHUPOBAHUS  MPOMBIIUICHHOTO  IMPOU3BOJACTBA B CHCTEME
HallMOHAJIbHONW SKOHOMHUKH, (OPMHPOBAHNE SKOHOMHYECKOTO MBILIUIEHUS U MCIIOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOHN JESITEIBHOCTH.

2. B pe3yabrare wu3yYeHUsl JUCHMILUIMHBI O0yYAaWIIMIHCS 1O NporpamMme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyromumu  oOmekynbTypHbiMH  (OK) u mpodeccuonanbasivu  (I1K)
KOMIIETCHIUSIMHU:

— CIIOCOOHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOB SKOHOMHUKM B Ppa3iIUuYHBIX cdepax
xu3HenesrensHoctu (OK-3);

—  CIIOCOOHOCTBIO  AHAJIU3UPOBAaTh  TEXHUYECKYK  JIOKyMEHTAllMloo, MOoAOUpaTh
000py/IoBaHUE, TOTOBUTH 3asBKU Ha IpHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9).

3namu:

— OCHOBBI 9KOHOMUKH B Pa3IMUHBIX cepax KU3HEAEATEIbHOCTH;

— METO/1bl pa3pabOTKU ONEPATUBHBIX U MPOU3BOACTBEHHBIX IIAHOB;

— METObI ¥ CIOCOOBI OIIATHI TPY/a.

Ymemn:

— COCTAaBJIATh OTYETHI 10 BBIITOJHEHUIO TEXHUYECKUX 3a/1aHU;

— TOTOBUTH MCXOJIHbIE JaHHbIE JJIsi BbIOOpa U OOOCHOBAHMS HAYyYHO-TEXHHUYECKHUX U
OpraHU3al[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOT0 aHaIN3a;

— pa3pabareiBaTh ONEpPATUBHBIE IUIaHBl PA0OT TEPBUYHBIX MPOM3BOJCTBEHHBIX
MoApa3IeJICHUM.

Braoemy:

— METOJaMH M HMHCTPYMEHTAMU IPOBEACHUS HKOHOMUYECKOIO aHajln3a 3aTpar H
PE3yJIBTAaTOB IEATENBHOCTH POU3BOICTBEHHBIX NIOAPA3ACICHU;

— HHCTPYMEHTaMH IUJJaHUPOBAaHUS U BBINOJIHEHHUS MEPONPUSITUNA 1O MPOU3BOJCTBY
IPOIYKIIMH.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Monyis 1. Beenenne. OCHOBBI ppIHOYHON SKOHOMUKH.

DKOHOMHYECKHE TMOTpeOHOCTH, Omara u pecypchl. OOIIECTBEHHOE IMPOU3BOJICTBO U
HKOHOMHYECKHE OTHOIIEHUsS. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA M SKOHOMHUYECKUH
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroulel mpenenbHOn
noJje3HocTUM. TpauiMoHHas SKoHOMHU4Yeckass cuctemMa. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpazoBanusd. PblHOUHBIM MexaHuW3M crnpoca u  npemioxeHus. CoBeplieHHas U
HECOBEpIIEHHAsd KOHKYpeHIMH. CyIIHOCTh U yCIIOBUSI BO3SHUKHOBEHMS phIHKA. BBl PBIHKOB U
ux cTpykrypa. @yHkunu peiHka. ToBap m ero cpoictBa. Cripoc M NpEUIOKEHUE HA PBIHKE.
[Tonsite «onactuyHocTh». CoBeplIEHHass M HECOBEPIIEHHAs KOHKYypeHIUH. MOHOIOoNS.
Onurononus. IloHATMe HaUMOHANBHOM HKOHOMHUKHM, OCHOBHBIE MaKpPOIKOHOMHMUYECKHE
nokazatenu. [loTtpebmenus wu cOepexenus. [IpomsBoncTBo, OOMEH U pacmpeneiieHue.
[Torpebnenue, coeperxeHue, MHBECTULIMU TOBApOB U yciyr. duHaHCcOBas cucreMa M (puHaHCOBas
noauTUKa oOuiecTBa. Hajoru u Hajorosast cucrema.

Monyib 2. DKOHOMUYECKHE OCHOBBI YIIPaBJICHUS IPOU3BOICTBOM.

[Ipenmpusitie kak CcyOBEKT pPBIHOYHOIO XO3SMCTBA. ODKOHOMHYECKHE 3aKOHBI U
0COOEHHOCTHM MX TMPOsBICHHUA Ha mpeanpusatTud. Pomp  crenuamucra  XUMHYECKOH
IPOMBINUICHHOCTH. [Ipeanpusatue B cuctemMe pBIHOYHOM SKOHOMUKHM. IIpenmpustue — kak
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CyOBeKT ©  OOBEKT MPEANPUHUMATENHCKONH  NIEATENBHOCTH. 3aKOHOAaTeldbHas  0asza
NPENPUHUMATENBCKON  IesTenbHOCTH. HopMaTuBHO-NIpaBOBBIE aKThl, PErVIAMEHTHUPYIOIINE
NeSTeNbHOCTh Tmpeanpuarus. OpraHu3aluOHHO-TIPABOBBIE  (POPMBI  MPEANPHHUMATEIHCKOM
JeSITeIbHOCTH ¥ KPUTEPUH UX BbIOOpa. DOpMBI COOCTBEHHOCTH. BHEIIHAsS 1 BHYTpeHH:A cpena
npeanpusTHs. MarepuanbHO-TeXHUYecKas ©0a3a mpous3BojcTBa. ChIppeBass W TOIUIMBHO-
sHepreruyeckas ©0a3a XMMHUYECKMX IpoU3BOACTB. IIpou3BOACTBEHHass mporpamMmma u
IPOM3BOJICTBEHHAs] MOIITHOCTh NpeAnpusaTis. KauecTBo M KOHKYPEHTOCIIOCOOHOCTD MPOYKIINH.
OKkoHOMHYeckoe OOOCHOBaHME BbIOOpa  Chipbsl U TomMBa. PecypcocOepexeHue.
AJNBTEpHATUBHBIE HMCTOYHUK CBIpbS M OHEPruu. MaTepuallbHO-TEXHUYECKUE PECYpPCHI
npennpustis. OCHOBHBIE IPOU3BOACTBEHHbIE (DOHIBI XUMHUYECKUX HPEANPUATHNA: MOHATHE,
Kjaccupukanus U cTpykrypa. [loHsTre u CTpyKTypa, U OlIeHKa OCHOBHBIX cpencTB. [lokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHbIX (OHIOB. M3HOC M amopTH3aunus, M OLIEHKa
3P PEKTUBHOCTH HCHOJIB30BAHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (HOHIIOB. BocmpousBoacTso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeAcTBa MNPEANPHUATHSA: IOHATHE, COCTaB U CTPYKTYypa.
Hcrounnku ¢opmupoBaHus 0O0OpOTHBIX cpeacTB. OO0opaunBaeMOCTh OOOPOTHBIX CpEICTB.
MarepuanbHble 3amacsl Ha HOpeAnpusTHU. TpyaoBele pecypcbl mnpennpustus. [lepconan
OPEINPUSATHS. U €ro CTPYKTypa. OQPQGEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHaa W pabouero
BpeMeHu. [IpousBoauTenbHOCT Tpyna M omuiata Tpyaa. OpraHuszanus 3apaOOTHOM IiaThl Ha
npeanpusTad. [Ipou3BOAMTENBHOCT Tpy[a: MOHATHE, TOKA3aTeNd M METOAbl H3MEpEHUs.
WunuBuayaneHas M OOLIECTBEHHas IPOM3BOAMUTENBHOCTh Tpynda. Pe3epBel U (pakTOpbl
MOBBIIICHUS TIPOM3BOJUTEIBHOCTH TpyAa. DOpMBI, CHCTEMBI M pa3Mep OIUIaThl Tpyaa Ha
HOPENPUATHH.

Monyib 3. TeXHUKO-9KOHOMUYECKUHN aHaJIN3 WHKEHEPHBIX PELICHUH.

Jloxoapl M pacxoAbl Ha MPOU3BOJCTBO, W peaTU3alUI0 MPOAYKLUUU MPEeaNpUITHUS.
W3nmepkku  TPOM3BOACTBA TMPOAYKIMU (CeOECTOMMOCTB), TPHUOBLUIb, PEHTA0CIBHOCTH U
neHooOpa3oBanue. IloHsTHe 3arpaThl Ha MNPOU3BOACTBO U pealU3alMi0  MPOAYKLUHU
(cebecronmocth). Buapl u 3HadeHume kiaccupukanuu 3atpar. CTpykTypa 3aTpar Ha
NPOM3BOJICTBO U peaU3alMi0 NPOAYKIHMHU. TEeXHHKO-PKOHOMUYECKMH aHaJIu3 HMHXEHEPHbIX
pemennii. OcoOEHHOCTH pacdera 3aTrpaT Ha MPOW3BOACTBO M PEATH3AIMIO TPOIYKIMHA B
KOMIUIEKCHBIX ~MPOU3BOJCTBaX. (OCHOBHBIE IIyTH CHIKEHMS 3aTpaT Ha IMPOU3BOJCTBO
npoaykiun. Jloxonasl npeanpustus. [lorsTne mpuObUM W A0XO0AA MPEINPUATHS, METOIBI WX
pacuera. PeHTabenbHOCTb, €€ BUABI W MeTOJbl pacuera. IlyTH mMoOBBIIIEHUS NPUOBUTM U
peHTabenpbHOCTH Ha mnpeanpustusx. lleHooOpa3zoBanune u I1eHOBas moJyuTuka. lleHa Ha
OPOAYKIMIO M TPUHIMIBI LeHooOpa3oBaHus. Buabl 1eH. CTpyKTypa II€HbI, CHUCTEMa IIEH.
B3zanmmocBsizu 1meH u um3gepkek. lLleHoBas monmTHka. Pa3pa0oTka 1€HOBOH CTpaTeruw.
@DUHAHCOBO-KPEUTHBIE OTHOLICHUs MPEeINpUsATH M cucTema HaioroobioxxeHus. IlonsTue,
COCTaB M CTPYKTypa (UHAHCOB mpennpuarus. [IpuHIMNB HamoroobmoxeHus. Hamorm u
IUIaTE)XH, YCTAHOBJIEHHBIE 3aKOHOAATENbCTBOM: BH[Ibl, CTaBKHM, OOBEKTHI HAJOr0OOJI0XKEHUS U
CPOKH YILIaThl HAJIOTa B OFOJIKET.

4. O0beM y4eOHOM JUCHHUILJIMHBI

. B 3au. B akan.

Buz yuebHoi paboThl e qacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonrakTHas patora (KP): 0,9 32
Jlexrm (J1) 0,45 16
[Ipaktuueckue 3anstus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIO0B TUCIUILIMHbI 2,1 76
Bua KOHTpOJIs: IK3aMeH 1 36
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. B 3au. B actp.

Bup yuebHo# paboTbl e qacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y1eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 0,9 24
Jlexuu (JI) 0,45 12
[Tpaxtrueckue 3ansatus (113) 0,45 12
CamocrositeasHas padora (CP): 2,1 S7
CamocCTOsITeIbHOE H3YUYEHHE PA3/IeTIOB IUCIIUIUIMHBI 2,1 57
Buja koHTpOJISI: DK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmMbl AU CUUNIMHBI
«IIpaBoBegeHNEe B XUMHUYECKOH TEXHOJOTHH TYTOIUIABKUX HEMETAJIMYECKUX U
CHIMKATHBIX MaTepuasioB» (b1.B.02)

1. Henp AUCHUMILIMHBI — OBIAJCHHE OCHOBAaMHU IPABOBBIX 3HAHUI, (QopmHupoBaHUE
IIPABOBOM KYJbTYpPbl aKTUBHOT'O, 3aKOHOIIOCIYIITHOTO IPa)X1aHUHA.

2. B pe3yabrare wu3ydeHMs [AUCHUILVIMHBI OOy4yawuuiics 10 mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyroummu  o6mekynbTypabiMd  (OK) u mpodeccuonansubivu  (I1K)
KOMIIETEHIUSIMHU:

— CmOCOOHOCTBIO HCIONBb30BaTh OCHOBBI IPABOBBIX 3HAHUW B PA3IUYHBIX cdepax
nesrensHocTH (OK-4);

— TOTOBHOCTBHIO H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAINIO, OTCUECTBEHHBIA H
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (I1K-20).

3namy:

—  OCHOBBI POCCHUMCKOM MPaBOBOM CUCTEMbI U POCCUMCKOTO 3aKOHO/IaTEILCTBA, OCHOBBI
opraHM3anui ¥ (QYHKIMOHUPOBAHMUSI CYAEOHBIX M MHBIX IPAaBONPUMEHUTENbHBIX U
MIPaBOOXPAHUTENbHBIX OPTaHOB;

— TIpaBOBbIE W HPABCTBEHHO-dTUYECKHE HOPMBI B cdepe mpodeccuoHaIbHOM
JeSITEIIbHOCTH;

— TIpaBOBbI€ HOPMBI, PETYJIHPYIOIINE OTHOIIEHUE YEeIOBEKa K 4YeJIOBEKY, OOIIECTBY,
OKpYXKarollleu cpere;

— TpaBa U 00sA3aHHOCTH Ipa’kJaHUHA,

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEIbCTBA;

—  OCHOBaMHU XO35IICTBEHHOI'O IIpaBa.

—  TIpaBOBbIE ACHEKTHI MPO(PECCHOHAIBHOM e TEIbHOCTH.

Ymemy:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBbIE HOPMBI, PETYJIMPYIOIINE OTHOIICHHUE YeI0BEKa
K 4YEJIOBEKY, OOIIECTBY, OKpY’Kalolllell cpele, MCIOoNb30BaTh MpaBa M CBOOOJBI YelIOBEKa U
rpaKIaHUHA TP pa3paboTKe COLUATBHBIX MPOECKTOB;

—  HCHOJb30BaTh U COCTaBJISATh HOPMATUBHBIE U MTPABOBbIE JOKYMEHTHI, OTHOCSIINECS K
npoecCuoHaNbHON AESITEeIbHOCTH, MPEeANPUHUMATh HEOOXOJUMbIE MEpPhl K BOCCTAaHOBJIEHUIO
HapyILIEHHBIX MPaB;

—  pealu30BBIBaTh MpaBa U CBOOOABI YENOBEKa M Tpa)kJIaHWHA B pa3MYHbIX cdepax
KHU3HEICSITENIbHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLICHKY KOPPYNIIMOHHBIM MPOSIBJICHUSIM.

Bnaoems:

— TIOJy4YeHHBIMH TPABOBBIMHU 3HAaHUSMU B NpO(GEecCHOHAIBbHOM M UHBIX cdepax
JESATEIBHOCTH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Ilonatne m npusHaku rocynapctBa. @opMmbl rocynapcrsa. @yHKIHMHM TOCyAapcTBa.
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[TonsiTue n npusHaku npasa. OCHOBHBIE NIPABOBBIE CUCTEMbI COBPEMEHHOCTH. [loHATHE 1 BUABI
UCTOYHUKOB mpaBa. OnpenerneHrne 3aKOHA M IOJ3AKOHHBIX aKTOB. JIeHCTBME HOPMAaTHMBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuiia 3akoHa. [loHsATHE MpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema npaBa. YactHoe u mnyOnuuyHOe mnpaBo. MaTepualbHOE M IpOLECCyalabHOE IPaBO.
[IpaBooTHOLIEHKE: OOBEKT, CYOBEKT U COZIepKaHKe MpaBooTHOMEHMH. FOpuanaeckue GpaxTol.

Koncturynus — ocHoBHoM 3akoH Poccuiickoit denepamnun. denepatuBHOe yCTPOHCTBO
P®. Cucrema rocyaapCTBEHHBIX OpraHOB M NpuHIMIT pazzaeneHust Biacted B P®. Ilowsarue
rpaxjaaHcTea. [IpusHaHue, coOirofeHue, 3allUTa PABHBIX IPaB JKEHIIUH W MYKYMH Kak
OCHOBHasi 00513aHHOCTb T'OCYJJapCTBa.

[lonsiTve W mnpeaMeT aAMUHHCTpATUBHOTO mpaBa. OOmias xapakTepucTHKa
Kogekca P® 00 aIMUHUCTpPaTHBHBIX MpPaBOHAPYUIEHUSAX. AJIMUHUCTPATHBHbBIE
MpaBOHAPYILIECHUS: TMOHATHE M TNPHU3HAKU. AJMUHUCTPATHBHAas OTBETCTBEHHOCTH:
MOHATHUE U NpUHLIMIELL. [loHATHE, IPU3HAKKU U BUJIBI A IMUHUCTPATUBHBIX HAKa3aHUMU.

[ToHsiTHE ¥ TIpeIMET YrOJIOBHOTO IMpaBa. YTOJOBHASI OTBETCTBEHHOCTH: MOHSTHE,
OCHOBAHME BO3HUKHOBEHMS. [loHATHE mpecTyruieHus: Npu3HaKh, CTpykTypa. CocTaB
npectymieaus. Coydactue B mpectymieHHd. OOCTOSTENbCTBA, HCKIIOYAOIINE
IIPECTYIHOCTh AesAHus. [lonsATHE, 11en U BUABI HAKa3aHUM. YTOJOBHAs OTBETCTBEHHOCTD
3a COBEpILIEHUE MPECTYIJIEHUH. YCIOBHOE OCYXJEHHE, OCBOOOKIEHHE OT YIrOJOBHOMU
OTBETCTBEHHOCTH. [Ipeamer n 00beKT KPUMUHAIUCTUKU. METO/Ibl U 3314l KPUMUHATUCTUKH.
[Tonsatne kpuMuHanmucTUyeckod wuaeHTUGUKAIMU. OOBEKTHI UM BHUABl KPUMHUHATUCTUYECKON
uaeHtTuukanuu. KpuMunanucruyeckast Texuuka. KpumMuHamicTuyeckas TakTHKA.

DKOJI0rM4ecKoe MpaBo: MOHATHE, MPEAMET METOJ] M UCTOYHHMKHU SKOJIOIMUYECKOTo IpaBa
P®. Ilonsatne, BUABI U CTPYKTYypa JKOJOTHMYECKUX MPABOHAPYIIECHHM, OTBETCTBEHHOCTh 3a MX
COBEpLICHHUE.

[Tonsitne mHpopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHHWE 3aKOHOJATENbCTBA O
3amuTe uWHpopmanmu. [ocynapcTBeHHas TaiiHa: TOHSATHE, 3allUTa, [PABOBOE
peryiaupoBaHue roCy1apCTBEHHOM, CITy)eOHOU u WHOU uH(pOpMAIIHH.
Koundunennuanpuas wHboOpMaIus: MOHITHE, BUJBI U 3alluTa. 3alllUTa NEPCOHAIBHBIX
JIAHHBIX TPaXXIaHUHA.

[lonsaTe, mnpenMer W METOJ TIpaxJaHCKoro Impasa. [loHsATHE TpakIaHCKOTO
IpaBoOOTHOLIEHUs, ero  crenu¢uka. CTpykTypa  TIpakJaHCKOTO  MPaBOOTHOIICHHUS.
[TpaBoseeciocoOHOCTh CYOBEKTOB IPAXKAAHCKOTO MPaBOOTHOIIEHUs. I'pakaaHe Kak CyOBEKTHI
rpaxxaaHckoro npasa. Ousnyeckue U IPUINIECKHUE JINLA: TOHATUE, PU3HAKY, KiIacCu(UKaiusl.
IOpunnueckue ¢aktel. IlpaBo cobctBenHocTH. [loHstne aBTOpckoro mpasa. IloHsTHE
naTeHTHoro mnpasa. [loHsiTue uHTe/mekTyanbHOH coOctBeHHOCTH (MC) M HMCKIIOUHTENHHOTO
npaBa. Knaccuduxamms MC. Cucrema npaBoBOil oXpaHbl MHTEIIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U MATEHTHBIX MPaB.

[Tonatue xo3stficTBeHHOrO (MpeanpUHUMATENbCKOro) npasa. [IpenMeT xo3siiicTBeHHOTO
(mpeAnpUHUMATENbCKOI0) MpaBa, MPU3HAKH, METOJbl NpPaBOBOro perynupoBanus. [loHsTue
XO35ICTBEHHO! U NPEANPUHUMATEIBCKON AESITEIbHOCTH.

[IpaBoBOe perynupoBaHHe CeMENHBIX OTHOIICHUN. 3aKiIIoUeHUe U MpeKpalleHue oOpaka.
[IpaBa u o0s13aHHOCTH poauTeNnel u aerell. AmMMeHThl. @OPMbI BOCIUTAHUS ETEH, OCTaBLIIMXCS
0e3 morneyeHus: poAuTeNeH.

IIpenMer u Meron TpyAoBOro mpasa. TpymoBOll [OroBop: MOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otasixa. Tpynossie criopsl. Jucuummaa Tpya.

Ilonstne m wucroxku koppynuuu. HopmaruBHoe ompeznenenue koppynuuu. I[Ipuumnel
pacnpocTpaHeHus: koppyniuu. Hakasyemble n HeHaka3zyemble (opmbl koppynuuu. CKpbIThbIE
(marentHble) (opmbl Koppynuuu. DopMbl KOppYyNUUHU-TIPpECTYIICHUS. DPOpMbI KOPPYMIIHUHU-
npoctynka. P@opMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE HpaBOBBIE aKThl B cdepe
npoTUBOACHCTBUS Koppynuuu. DexepanbHblii 3akoH oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.
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4. O0beM y4eOHOH JUCHUILJIMHBI

o B 3au. | B akan.
Bupl yueOHOM paboThI e qacax
O0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,9 32
Jlexmmm (J1) 0,45 16
[Tpaxtrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP) 2,1 76
CaMocCTOsITeIbHOE U3YUYECHHE PA3IeTIOB JUCIIUIUIMHBI 2,1 76
Bua konTposs: 3auer - -
N B 3au. | Bacrp.
Bupl yue6HO# paboThI e qacax
O01as TPy10eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,9 24
Jlexmun (JI) 0,45 12
[Tpaktuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP) 2,1 57
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/IeTI0B JUCIUILUIMHBI 2,1 57
Bua koHTpoJs: 3auer - -

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI

«Teopusi BepoATHOCTE 1 MaTeMaTHYeCKAsl CTATUCTHKA B XMMH4Y€CKO TE€XHOJIOTHH
TYroIJIaBKMX HEMETANIMYECKHX H CHIMKATHBIX MaTepuaioB» (b1.B.03)

1. Heap qucuumiunbl — GOPMUPOBAHNUE CUCTEMBI OCHOBHBIX MOHSITHIA, HCTIONIb3yEMbIX
JUISL  TIOCTPOSHUS BAXKHEHIIMX MaTEMAaTHYECKHX MOJIEICH, H YMEHHUS HCIOJIb30BaTh
MaTeMaTHUYECKHUe METOIBI JISl OMUCAHMS PA3TUYHBIX MTPOIECCOB.

2. B pe3yabTaTe uU3yYeHUs] AUCHUIUIMHBI O0yYaWUIUIC MO mporpamme
0akajaBpuaTa J0JIKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CIIOCOOHOCTBIO MIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOANTE O00PabOTKY WX PE3yIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIIBUTATH THIIOTE3BI H
yYCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHs, TPUMEHSATh METOAbl MAaTeMaTHYeCKOro aHalu3a U
MO/JICTUPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecnenoBanus (ITK-16).

Buame:

—  OCHOBBI TEOPUH BEPOSTHOCTEN M MATEMaTUYECKOW CTaTUCTUKH;

— MareMaTH4YeCKHe TEOpUHM H  METOJbI, JIekKAlHue B OCHOBE ITOCTPOCHHS
MaTeMaTUIeCKNX MOJEIIEH;

—  OCHOBBI IPUMEHEHHUS MAaTEMATHUECKUX MOJIENIEeH U METOJIOB.

Ymemn:

—  BBIOMpATh MAaTEMATHYECKHUE METOIbI, IPUTOJIHBIC JUTS PEIICHUS KOHKPETHOW 33]1a4H;

— HCHOJIB30BAaTh MAaTEMAaTHYECKHE IIOHATHS, METOABI W MOJEIH JUI OITMCAHUS
Pa3IMYHBIX MPOIECCOB;

— BBIBIATH MaTeMAaTHUYECKHWE 3aKOHOMEPHOCTH, JIeXKAIlhe B OCHOBE KOHKPETHBIX
MPOIIECCOB;

—  HCIIOJIb30BaTh OCHOBHBIE METOBI CTATHCTUYICCKOW 00paOOTKH TaHHBIX;

— MPUMEHSTh MAaTEeMAaTUYECKUE 3HAHUS Ha MEXIUCIUITTMHAPHOM YPOBHE.

Bnaoemn:

— OCHOBaMH (pyHJAMEHTAIBHBIX MAaTEMATHUYCCKUX TCOPHI M HABBIKAMH HCITOJIb30BAHHUS
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MaTEMaTHUYECKOT 0 anmnapara;

— METOJIaMH CTaTUCTUUYECKOW 00pabOTKH MH(MOpMAITUH.

3. Kparkoe cogep:xanue JuCHUIIMHBI

1. Teopust BeposiTHOCTeN. CiydaiiHble BETUYMHBI U UX 3aKOHBI pACIPEICIICHUS.

[Ipenmer Teopun BepostHOcTel. CiydaitHbie cOOBITHS. [IpOTHBOMOMIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yactoTa. Kiaccuyeckoe U reoMeTpHYEcKoe
OINpE/ICNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpHUsl BepOsTHOCTEH. MeToabl BBIYMCIEHUS
BeposaTHOcTel. [IpocTpaHcTBO  snemeHTapHbIX coObiTUd. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH.  AnreOpa  cOOBITHH: TEOpeMBl O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOMNOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, O0O0pa3yromux
MOJIHYIO TpyNIy. AKCMOMaTUYECKOE OIpeeeHIE BEpOATHOCTH. CTaTUCTUUECKOE OINpEeICHUE
BEPOSITHOCTH. Y CIOBHAsI BEPOSITHOCTh. T€0pEMBbl O BEPOSTHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHH. [lomHast BepositHOCTh. [loBTOpHBIE McnbITanus. @opmyna beprysm.
JlokanbHas 1 uHTETpagbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

[lonsaTHe ciay4yalilHOM BenMYMHBI. J[MCKPETHBIE W HENPEPHIBHBIC CIIy4alHbIE BEJIIMYUHBI.
3aKoH pacnpeseeHus cilydyaiiHoi BenuuuHbl. DyHKIMS paclpeiesieHus], ee CBOIUCTBaA, Irpaduk.
[InoTHOCTH pacmpesesieHns HENpEepbIBHOW Clay4yailHOW BEIUYMHBI (IJIOTHOCTH BEPOSTHOCTH).
®opmyna Uit BEPOSATHOCTU MONAJAHUS HENPEPBIBHOM CIIyYalHOW BEJIWYMHBI B JIAHHBIN
MHTEPBAJl, BBIPAKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, FE€OMETPUUYECKUN CMBICT (HOPMYJIBI.
bunomunanbHoe pacnpeneneHue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE pacHpe/esieHue,
HOPMAaJIbHOE paclpeieleHue, SKCIIOHEHIMAIbHOE pacipeiesieHue.

2. MaremaTtuueckas CTaTUCTHKA.

IIpenmer MaremaTuueckod  cTaTUCTUKM. (OCHOBHBIE  3aJaud  MaTEeMaTHYECKON
cTaTUCTUKU. BbiOopounslii Meroxa. Craructuueckoe onucanue. Bruibopku. ['mcrorpamma u
noiauroH yactoT. Craructuyeckas (sMnupudeckas) (yHKUMs pacnpenesieHus. BeiOopounsie
XapakTepUCTHKH W ux pacnpenenenus. CoctosTenbHble, 3((eKTUBHBIE CMENICHHbIE |
HECMEILECHHbIE OLEHKU NapaMeTpoB. CTaTHUCTUYECKOE CpElHEee, CTATUCTUYECKas AUCIEPCHUS U
CTaTHCTUYECKOE CpPEe/IHEE KBAIPATHUYHOE KAaK TOUEUHbIE OLICHKH HEU3BECTHBIX: MaTEMATHUYECKOTO
OKMJaHMs, JUCIIEPCUH, CPEIHEr0 KBAaJPAaTUYHOIO OTKJIIOHEHMS. JlOBEpUTENbHBIE MHTEPBAIBLI U
MHTEPBAJIbHbIE OLEHKU. JlOBEpUTENIbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU MO OOJBIIMM
BbIOOpKaM. JloBepuTeNbHas OlIEHKa MaTeMaTHYEeCKOI0 OKUIAAHUS ITPU HEU3BECTHOM AHUCHIEPCUM.
JloBepuTenbHas OIEHKAa CpPEAHEr0 KBAJApPAaTUYHOIO OTKJIOHEHHsS. TOuHble BBHIOOPOYHBIE
pactipenenenus: CrproneHTta (t- pacnpenenenue), dumepa-CrHenexopa (F-pacnpenenenue),
Iupcona (y}°-pacmpenernenne). [IpoBepKa CTATHCTHYECKHX THIIOTE3. MaTeMaTHUECKHE METOIbI
IIPOBEPKU CTATUCTUYECKUX TMIOTE3. DJIEMEHTHI TEOPUU KOPPEIALIUH.

4. O0beM yueOHOI 1 CHUTITHHBI

. B 3au. en. B axan.

Bunasr yue6HOI paboThI qacax
O01mas TPyA0eMKOCTh THCHUIIIMHBI N0 Y4eOHOMY IJIAHY 3 108
KonrakTHas padora (KP): 1,3 48
Jlexmmm (J1) 0,4 16
[Ipaktuueckue 3ausarus (113) 0,9 32
CamocrositebHas padora (CP): 1,7 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,7 60

Buja koHTpOJIsA: 3a4eT - -

. B 3au. en. B acrp.

Bupl yue6HO# paboTh qacax
O01asi TPY/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
KounraktHas pa6ora (KP): 1,3 36
Jlexrum (JI) 0,4 12
[Tpaxtrueckue 3ausatus (113) 0,9 24
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CamocrositesbHas padora (CP): 1,7 45
CaMOoCTOSTENIbHOE U3YUYEHUE PA3AETIOB TUCIUIINHBI 1,7 45
Bua koHTpoJn: 3auer - -

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI

«JlaGoparopHbie padoThI M0 opranndeckoit xumum» (b1.B.04)

1. Hesb AUCHMILUIMHBI — IPHOOPETEHUE CTYACHTAMU 3HAHUM O CTPOCHUU OPTaHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKHX CBOMCTBAaX pa3JINYHBIX KJIACCOB OPIraHUUYECKUX
COEIMHEHUI U METO/IaX UX MOJYyYEHHs], KaK IPOMBILUICHHBIX, TaK U TJAOOPaTOPHbIX.

2. B pe3ysbTare U3y4yeHUsl JUCHHUIIMHBI CTYAEHT JA0JIKeH:

Obnadams crienyronumu npodeccuonanbHpiMUA KoMrieTeHIusaMu (11K):

- CITIOCOOHOCTBIO MJIAHUPOBATH M MPOBOJUTH (PU3MUYECKHE M XUMHUYECKUE IKCIIEPHUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pE3yJabTaTOB U OICHMBATh IOTPEIIHOCTH, BBIABUIaTh T'UIOTE3bI
YCTaHaBIWBATh TPAHUIIBI UX MPUMEHEHUS, MPUMEHSITh METOJ(bl MAaTeMAaTHYE€CKOrOo aHajlu3a
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMEHTaNbHOro MccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA CBOMCTB XMMHUYECKHUX JIEMEHTOB, COCAMHEHUN U
MaTepUalioB Ha UX OCHOBE JIJISI pelIeHus 3a1a4 npodeccuonanbHoi aesteaproct (ITK-18)

- TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHHYECKYI0 HH(POpPMAIMIO, OTEYECTBEHHBIH W
3apyOeKHBIN OMBIT 0 TeMaTrke ucciaenoBanus (ITK-20).

3uams:

— TEOPETUYECKUE OCHOBBI CTPOCHHUSI M CBOWCTB pPa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CIocoOBbl TONYyYEHUSI M XMMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COCIUHCHMIA,

— OCHOBHbBIE MEXaHU3MBI IPOTEKAHUS OPTraHUUYECKUX PEaKIIMiA;

Ymemy:

— NPUMEHSTh TEOPETUUECKUE 3HAHUS JJIs1 CHHTE€3a OPTaHMYECKUX COCIMHEHHUM pa3Iu4HbIX
KJIACCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COECIMHEHMUII;

— COCTaBJISITh CXEMbl CUHTE3a OPraHMUYECKUX COCAUHEHUM, 3aJaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COEIMHEHUM;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPraHUYECKON XUMUH;

— HaBbIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOO0OB MOJyUYEHUS! OPraHUYECKUX BEILIECTB.

3. Kparkoe conep:kanue THCHUTIIAHBI

["ajloreHonpon3BOIHEIE. Knaccuduxkarnusi. Homenkiarypa. Anxui- u
ITWITaOTeHUIbl.apoMaTuueckue  ramoreHuanl.  M3omepus. Homenknatypa. CrocoObl
nonydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pdusnyueckue cBouCTBA. Peakumu
HYKJICO(DUIBHOTO 3aMelIeHuss U OoTieruieHus. [loHsATHe HYKI€O(pHIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHbIE HYKJI€O()UIbHbBIE PEareHThI.

ONEMEHTOOPraHUYECKHE COEAMHEHMs. Tumbl CBsSI3€l B DJIEMEHTOPIaHMUYECKHX
coemuHeHUSX. CrocoObl TONMYYEHUs] JUTUHA- W MarHUHOPraHWYECKUX coeanHeHui. Peakius
['punbsipa, mexaHuzM. Peakuuu ¢ KapOOHWIBHBIMH COSAMHEHHSIMH. Marepuaibl Ha OCHOBE
AJIEMEHTOOPTraHNYECKUX COCTUHEHUH.

Crouptel. ®enonbl. [Ipoctbie 3dupbl. DnokcMcOeTUHEHUS. AIBIETUIBI, KETOHBI.
KapOoHoBBIe KHUCIOTHI U MX MPOU3BOJHBIE. B Kaxa0M Kiacce paccMaTpUBAIOTCS CIEAYIOLINE
pa3zienbl: H30Mepusi, HOMEHKJIaTypa, (HU3MYEeCKHe W XUMHUYECKHE CBOMCTBA, CIIOCOOBI
nosty4eHusl. MexaHu3Mbl peakui.

KapOoHOBBIE KHCIOTBI M WX NPOU3BOJAHBIE. B KaKIOM KIllacce paccMaTpHUBAIOTCS
CIeyIOIMe pa3/iesbl: M30Mepus, HOMEHKJIaTypa, (Gu3NYecKhue M XHMMHUYECKHE CBOMCTBA,
CHocoOBI MOTY4YeHUsI. MeXaHU3MbI pEaKIIHid.
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MasonoBsiit 3¢up. Ilomyuenune. Ctpoenue, CH-Kucnornocts. Peakium KoHIEHcAIuu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMHUHOKHCIOTHL. JlukapOOHOBbBIE
KHUCJIOTBHI.

A3oTcoaepkalme COeIUHEHHUS. Hutpocoenunenusi. AmuHbl. B Kaxaom Kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3/ieibl: H30MEPHsl, HOMCHKIATYpPa, GU3NIECKUE U XUMUYECKHE
CBOMCTBA, CITOCOOBI MOJy4YeHHSI. MeXaHU3Mbl pEeaKIIHii.

A3a- 1 1Ma30CcoeIMHEHUS

[lonyyenue AMA30COENMHEHMI peakuued JIUa30TUPOBAHUSA: YCIOBUS IPOBEACHUS
peaknun U MexaHu3M. Dusmdeckue cBoucTBa. XuMmuyeckue cBoucrea. [losyuenue wu
IIPUMEHEHUE a30COECITUHEHUM.

4. O0beM y4eOHOH JUCHHIIJIMHBI

. B 3au. | B akan.
Bunel yue6HOI paboTh A

esl. qacax
OO0mas TpyA0eMKOCTh JMCIHHUIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 0,9 32
Jlexmun (JI) - -
[TpakTnueckue 3anstus (113) - -
Jlaboparopusie padbots (JIP) 0,9 32
Camocrositesnsnas padora (CP): 11 40
CamocTosITeTbHOE U3YYCHHE PA3/IeTOB JUCITUTUTHHBI 11 40

Bunx konTpoOJIs: 3aUuer - -

Busl yueOHO# paboThI B3au. | Bacrp.

el qacax
O0mas TPyA0eMKOCTh JUCHHUIIIMHBI 110 Y4eOHOMY IUIaHY 2 94
KounrakTnas padora (KP): 0,9 24
Jlexmmmn (J1) - -
[TpakTiueckue 3anstus (I113) - -
JlaGopatopusie pabotsl (JIP) 0,9 24
CamocrositesnbHas padora (CP): 1,1 30
CaMocToATEIbHOE N3YUYEHUE PA3AEI0B TUCIUIUIMHBI 1,1 30

Bua konTpoJs: 3auer - -

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«Du3nyeckasi XuMHs TYronJaBKUX HEMETANIMYECKUX U CHIMKATHBIX MATEPHAJIOB)»
(51.B.05)

1. Heab AUCHUMIUIMHBI — TIPHOOpPETEHHE TPEACTABICHHH O CTPYKTypax
TYTOIJIABKUX HEMETAJUIMYECKUX CHIIMKATHBIX MatepuanoB (THCM) B pa3smuuHBIX COCTOSIHUSX H
X CBOMCTBax, a Takke O (PUIUKO-XHUMHUYECKHUX 3aKOHOMEPHOCTSIX IPOIIECCOB, JIEKAIINX B
OCHOBE MPOEKTUPOBAHUS COCTABOB M TEXHOJOTUHU MOTYUYEHUS PA3IMYHBIX CUIMKATHBIX U APYTUX
TYrOIJIaBKMX HEMETAINTMYECKUX MaTepuajoB (KepaMHUKH, BSKYIIUX MaTepHalioB, CTEKJIa U
CUTAJIJIOB).

2. B pesyabrare u3ydeHus: AUCHUILIMHBI O00y4YalIMiics 1O mporpamMmme
0akajaBpHuaTa q0JIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenmsamu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3HMUECKUE U XUMHUECKUE IKCIIEPUMEHTHI,
MPOBOAUTH O0pabOTKY UX PE3YyJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIIBUTATH TMIIOTE3bl U
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yCTaHaBIUBATh TPAHUIIBI UX MPUMEHEHUs, MPUMEHSITh METOJbl MAaTeMaTH4YE€CKOro aHaiu3a M
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HecieaoBanus (ITK-16);

— TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIE M  CEPTU(PHUKAIMOHHbIC HWCIBITAHUS
MaTepualioB, U3ACIUI 1 TexHOoMoruueckux mnporeccos (ITK-17);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COEIMHEHUN U
MaTepralioB Ha UX OCHOBE JUISI peleHus 3a1a4 npodeccuonanpHoi nesrenpuocty (I1K-18);

— TOTOBHOCTBIO HM3Yy4aTh HAayYHO-TEXHHUYECKYI0 HWH(POPMAILMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaThke uccneaoanus (ITK-20).

3uams:

— OCOOCHHOCTH CTPOCHHMS CHJIMKAaTOB M JPYIMX TYTOIUIABKUX HEMETaNInYeCKuX
MaTepHaJoB, B KPUCTAIUIMYECKOM, CTEKIIO00pa3HOM, BEICOKOIMCIIEPCHOM U YKUJKOM COCTOSTHHH,
B3aMMOCBS3M CTPYKTYPhl U CBOMCTB MaTepUalOB B Pa3IUYHBIX COCTOSHUSAX, & TAKXKE IYyTH
ynpasnenus csoiicteamu THCM;

— METOJbl TEPMOJUHAMHUYECKOIO ONHCAaHUSA XUMHUYECKUX U (Pa30BBIX pPaBHOBECHH B
MHOTOKOMIIOHEHTHBIX CUCTEMAX;

— METO/Ibl MOJYYEeHHUsI, CBOWCTBA U MPUMEHEHHE HEKOTOPHIX HECUIIMKATHBIX COSAMHEHUN
KPEMHUS, UCTIOJIb3YEMbIX B TEXHOJIOTHMH CUIIMKATOB;

— OCHOBHBIC TOJIOKEHHUS yueHHUs O (a30BBIX PABHOBECHUSX M JHUArpaMMax COCTOSHHUS
pPa3IUYHBIX CHUJIMKATHBIX CHUCTEM, JIeKallluX B OCHOBE pacuera COCTaBOB TEXHUYECKHX
CUJIMKATHBIX MPOJIYKTOB;

—  (PM3BHKO-XMMHYECKHE OCHOBBI BAXKHEHIIMX IPOLIECCOB, MPOUCXOAAIIUX IPU
BBICOKOTEMIIEPATYPHOM CHUHTE3€ CHUJIMKATOB M APYTUX TYTOIUIABKUX COCIUHEHUHN (IMCCOLMAIINS,
Jerujparanus, TBepAo(]a3oBble peakUuy, CIEKaHWe, PpPEeKpUCTAIM3alus, IIJIaBJICHUE,
o0pa3oBaHHE 3apOABIIICH U POCT KPUCTAIIIOB).

Ymems:

— OmpeneisTh TEPMOJMHAMUYECKHE XapaKTEPUCTHKH XHUMHUYECKUX pEeakuil Hu
PaBHOBECHBIE KOHIIEHTPAI[UHU BEIIECTB;

— TPOTHO3UPOBATh BIMSHHUE DPA3NUYHBIX (PAKTOPOB HAa PABHOBECHE B XHUMHUYECKUX
peaxkuusx;

— OIpPEAENATh HAIIPABIEHHOCTH MPOIlecca B 3aJaHHBIX HaYaJbHBIX YCIOBUSAX;

— YCTaHaBIMBaTh TpaHMIBI 00JacTel ycTOMUMBOCTH (a3 B OJHOKOMIIOHEHTHBIX H
OMHAPHBIX U TPEXKOMIIOHEHTHBIX CUCTEMAX;

— OIIPENENATh COCTaBbl COCYIIECTBYIONIUX (pa3 B reTEPOreHHBIX CUCTEMAX;

— COCTaBJIITb KUHETMYECKHWE YPAaBHEHMsS pEakUMi M IPOrHO3MPOBATH BIIMSHHE
TEMIEPATypbl HA CKOPOCTh IIPOIIECCa;

— MWCIOJIb30BaThb 3HAHHUA O CTPOCHUM BEILIECTBA, IPHUPONE XHMHUYECKOM CBA3H B
pPa3IUYHBIX KJaccax XUMHUYECKHMX COEAUHEHMHM /Jii TOHMMAaHUS CBOMCTB MaTepHallioB U
MEXAaHU3Ma XUMHUYECKUX IIPOLECCOB, IPOTEKAIOIINX B OKPYKAIOLIEM MUPE.

Braoemy:

— METOJUKOM palboThl ¢ AMarpaMMaMM COCTOSIHUS W YMETh HCIOJb30BaTh UX JUIs
pellleHus] MPaKTUYECKUX 3aJlad CUJIMKATHOM TEXHOJOTHH, BKJIOYash BbIOOP ONTHUMAaJIbHBIX
COCTaBOB TEXHUYECKUX MPOJYKTOB U OLIEHKY MapaMeTpoB (PU3UKO-XUMHUYECKUX MPOIIECCOB;

— TEOPETUYECKUMHU OCHOBaMH IPOILIECCOB CHHTE3a CHUJIMKATOB, BKJIIOYas 3HAHUA HX
MEXaHU3Ma, KHUHETUKM M BJIUSHUA OCHOBHBIX TEXHOJIOTHYECKHMX TMapaMeTpoOB Ha HX
HaIpaBlieHUE, CKOPOCTh U CTETIEHb 3aBEPLUICHHOCTH;

— METOJAAaMM U CPEJICTBAMH TEOPETHUECKOTO M JKCIEPUMEHTAIIBHOTO HCCIIEN0BaHUS
MIPOLIECCOB CHUHTE3a, M3YYEHHS] CBOMCTB CHJIMKATHBIX MAaT€pUalOB B PA3IMYHBIX COCTOSHUSAX
BELIECTBA.

Kparkoe conepxxanue 1MCUMNIMHBI

Monyns 1. Coenunenust kpemuus B TexHosorun THCM» (camocTosiTeIbHOE U3YUEHHUE).

OnementapHblii kpemHuil. [lonmydyeHnue, cBoiicTBa, mpuMmeHeHue. CHUIUIUABI KPEMHHUS.
[Tony4yenue, cBoiicTBa, mpumenenue. KapOun kpemuus. Ilomyuenue, cBOHCTBa, NMpUMEHEHHE.
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KpemueBonopoasl. Ilomyuenue, cBolictBa, mnpumeHeHue. Kpemueranorensl. IlonyudeHnue,
cBoiicTBa, mnpumeHenue. Kpemuuitoprannueckue coeauHeHus. [lomydeHue, CBOICTBa,
MIpUMEHEHUE.

Mopynsb 2. CunukaTel U Jpyrue TyrOIUIaBKUE COEAMHEHUS B PA3JIUYHBIX COCTOSHUSX.

Xumuueckasi CBA3b B CWIMKaTax M JIPYrUe TYTOIUIAaBKUX coequHeHusx. CHIIMKAThl U
Jpyrue  TYrOIUIABKHE  COEJAMHEHUSI B  KpUCTAIUIMYECKOM  cocrtosiHud.  CTpykTypa
KPUCTATHYECKUX CHIMKATOB M uX kiaccuduxanus. [Tomumopdusm. Iomutummusm. [dedextsr
KPUCTAJUIMYECKOM PpELIETKU: TBEPAbIE pPACTBOPHI 3aMELICHUs, BHEAPEHHUS M BBIYUTAHMS;
ToueuHble TeruioBble AedexTsl no lortku n ®dpenkento; auHEHHBbIE Ae(PEKTHl — KpaeBble U
BUHTOBBIE JUCIIOKALINH.

PacrinaBel cunmkaTtoB. OCOOCHHOCTH JKHJIKOTO COCTOSIHHUS M CTPOCHHE PAacCIIaBOB
cunukaToB. OCcoOEHHOCTH W CBOICTBA CUJIMKATHBIX paciiiaBoB CHIIMKAThl B CTEKIO00pa3HOM
COCTOSTHUU. [ 'MIMOTE3BI CTPOCHUS CTEKJIA. YCIIOBUS OOpa3oBaHUs CTEKON. BUABI CTEKON M HX
cBoiictBa. CwiMKaTel B  BBICOKOJUCIIEPCHOM  COCTOSIHUU. OcoOeHHOCTH  CBOWMCTB
BBICOKO/IMCIIEPCHBIX CUCTEM. Y CTOWYMBOCTh M KOATYJISIUSA KOJUIOMIHBIX CHJIMKATHBIX CHCTEM.
Konnouaneie cBoiicTBa KpeMHE3eMa, IeiM KPeMHEBOM KUCIOThL. CTPYKTYpHO-MEXaHUYECKHE
CBOMCTBA CHJIMKATHBIX BBICOKOJUCIIEPCHBIX CHCTEM Ha IMpUMEpax KpPEeMHEreled M CHUCTEMBI
[JIMHAT — BOJA.

Mopynbs 3. Yyenue o (pa3oBbIX paBHOBECHUSX U JAHArPAMMBI COCTOSIHUS CHUJIUKATHBIX
CUCTEM.

3HavYeHHE [MarpaMM COCTOSHUS JUIsl PEUICHUs TEXHUYECKUX 3a7ad B TEXHOJIOTHH
CWJIMKATOB U APYTUX TYroIuiaBkux coeauHeHuid. [IpaBuio a3 ['mb0ca u ero npumMeHeHHe Mpu
pabote ¢ quarpaMmamu COCTOsSIHUSI. MeTO bl TOCTPOCHUS TUarpaMM COCTOSHUS.

JluarpaMMbl ~ COCTOSIHMSI ~ OJJHOKOMIIOHEHTHBIX  CHUCTE€M.  OJIEMEHTbl  CTPOCHHS
OJTHOKOMIIOHEHTHBIX ~ JHarpaMM cocrostuus. Jlumarpamma  coctosiHuss — cucteMbl  SiOa.
[Tonumopdubie MOAMUKAIIMN KpeMHE3eMa - KBapll, TPUAUMUT, KPUCTOOATUT, XapaKTePUCTHKA
UX CTPYKTYpHI U cBOMCTB. [lociieoBaTenbHOCTh U CKOPOCTh (ha30BBIX MPEBPAIICHUN B CUCTEME
SiO; W BiAMSHUE MHHEPAIM3aTOPOB HA STH TMpeBpaileHus. V3MeHeHHe yIeapbHOro obbema
Martepuaia npu (pa3zoBbix npeBpamieHusx. OTKIOHEHHUS OT PAaBHOBECHBIX COCTOSIHUM B CHUCTEME
SiO;. OcoOble pa3sHOBUAHOCTH KpeMHe3ema (KO3CHUT, KHTHT, CTHIIOBHT, BOJIOKHHCTHIH
KPEMHE3eM) | YCIIOBHS MX MOJyUYeHHs U cBoiicTBa. KBapieBoe crekio. 3nadenue cucremsl SiO;
JUIS XUMUHU B TexHomoruu cunnkaros. Cucremsr MgO, Al,Os.

JuarpaMMbl COCTOSIHHSI JIByXKOMIIOHEHTHBIX cHCTeM. OCHOBHBIE THIIBI JHATPaMM,
AIIEMEHTHI X CTPOCHUS U TMpaBuia paboThl ¢ HUMU. [IpaBuiio peryara u ero MpUMeHEHHE IS
KOJIMYECTBEHHBIX PACUYETOB B JBYXKOMIIOHEHTHBIX cHUCTeMax. JluarpaMMbl COCTOSIHHSI CHCTEM
Na,0O-Si0;, CaO-SiO;, Al,03-Si0O;, MgO-SiO;. OcobeHHOCTH 3THX CHCTEM | Kparkas
XapaKTEePUCTUKA CYIIECTBYIONIUX B HUX COCIMHEHUH (CHIIMKAThI HATPHUS, METACUIIUKAT KaJIbIlUs,
JIBYXKANBIIUEBbI CHJIMKAT W €ro ModuMOpGU3M, TPEXKalbIMEeBbIH CHUIUKAT, MYIUJINT,
dopcreput, sHcTtatut). OnpeneneHue MOCAeA0BaTeIbHOCTH (ha30BBIX MPEBPAIICHUN B 3TUX
CUCTEMax IMpU HM3MEHEHUM TEeMIEepaTypbl. 3HAYEHUE CHUCTEM JUIsi XUMUU MU TEXHOJIOTUHU
CHUJIMKATOB U JPYTUX TYTOIJIABKUX COSTUHEHUH.

JluarpaMMbl COCTOSIHUSL TPEXKOMIIOHEHTHBIX cuUcCTeM. (OCHOBHBIE THUIIBI JHArpamw,
AJIEMEHTBl HMX CTPOEHHUs | TpaBuiaa paboThl ¢ HUMH. M30TepMuYecKne CedeHus |
noJvTepMuueckre paspesbl. [I[puMeHeHne npaBuia pelyara st KOJUYECTBEHHBIX PAacyeTOB B
TPEXKOMITOHEHTHBIX cucTemax. Juarpammer coctosaus cucreM Na,0O-CaO-SiO,, CaO-Al,Os-
SiO, MgO-Al,03-Si0;, MgO-Ca0-SiO;. OcoOEHHOCTH 3TUX CUCTEM U KpaTKas XapaKTepHUCTHUKA
CYIIECTBYIOIMX B HHUX COCAUHEHUW (IEBUTPUT, TEJIEHUT, AHOPTUT, IIMUHEIb, KOPIUEPHT,
candupuH, MOHTHYEIUIUT, MEPBUHUT, OKEPMAHUT, MAHOINCHJA, TBEPAbIE pPACTBOPHI ITHX
coenuHeHuil). Onpenenenre Mociae0BaTeIbHOCTH (Da30BbIX MPEBPALICHUN B ATHX CHCTEMax
IpU HU3MEHEHUU TEeMMeparypbl. 3HAYEHUE CUCTEM MJii XUMHUU U TEXHOJOTMU CHUIJIMKATOB M
JIPYTUX TYTOIUIABKUX COCTMHECHUM.

Mopynb 4. ®U3UKO-XUMHUYECKHE OCHOBBI MPOLIECCOB MPU CUHTE3€ CHIIMKATHBIX U IPYTUX
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TYTOIJIABKMX COCIUHEHUM.

Hucconmanus. KoncTaHnTa paBHOBECUS M YIPYTOCTh IUCCOLMALIMNA U UX 3aBUCUMOCTB OT
TEeMIIepaTypbl A KapOOHATOB, Cynb(}aTOB U HUTPATOB, UCIOIB3YEMbIX B Kau€CTBE CHIPHEBBIX
MaTEpUaJIOB B TEXHOJIOTUHU CUIIMKATOB U IPYI'HX TYIOIJIaBKUX MaTEPUATIOB.

Herunparanus. @opMbl CBSI3U BOJBI B TBEPIBbIX TelaX U €€ CTPYKTYPHOE COCTOSHUE!
KOHCTUTYLMOHHAs,,  KpPUCTAIM3allMOHHAas M aJcopOLUMOHHAas  Boja. [ 'MApOKCHIBL,
KPUCTAJIJIOTUAPATHl IOCTOSIHHOTO M IIEPEMEHHOIO COCTaBa, LIEONMTHL. MexcioeBas BoJa B
IJIMHUACTBIX MUHepanax. PakTopsl, BAUAIONIME Ha Ipouecc aeruapartanuy. llosenenue BemecTs
Y CTPYKTYPHBIE U3MEHEHUS IPU JETUApATAUU. DHTAIBIIUS AETUAPATALIH.

Teepnodazossie peakuuu. OOuMe CBEACHHUS W 3HAYEHHUE I'€TEPOTrEHHBIX pEeaKUil JUIs
TEXHOJIOTUM CHJIMKATHBIX M JPYTUX TYTOIUIAaBKHX MaTepuanoB. Buuel m MexanusMm nud¢y3un
npu  TBepAO(}a30BBIX peakUUsX U CTaguM, JIMMUTHPYIOLIME HX CKOpPOCTb. (CXembl
TG PY3MOHHBIX TPOIECCOB HAa MPHUMEPE HEKOTOPBHIX PEakIUil B TBEpAOM COCTOSHHH. Teopus
Tammana-XeznBana. OnucaHue KMHETHKH TBEPAO(A30BbIX PEAKIMHA C MOMOLIbIO Pa3IMYHBIX
mopeneil. OCOOEHHOCTH peakuii B TBEPAOM COCTOSTHUH U (PaKTOPHI, BIUSIONINE HA UX CKOPOCTb.
Ponp xunkoit u rasoBoil a3 mnpu TBepAo(a30BBIX peakUUAX. TepMoaAMHAMHUYEcKas
XapaKTEepUCTHKA PEAKIIMN B TBEPIOM COCTOSIHUM.

Cnekanne. CymHOCTb, NPU3HAKM M JABIKYIAs CHJa IIpoLecca CHeKaHus. Bumsl
cnekanus. Mexanusm TBepaodaszoBoro crnekanus no dpenkento u [lunecy, MexaHusMm Apyrux
BUJIOB CII€KaHUA. Poib KpUBHU3HBI MOBEPXHOCTH HA IPAHUILIE pa3lieia «10pa-TBEPAOE TEJIO» MpU
crekaHuu. ['pagueHT KOHIIEHTpaluy BakaHCUM B TBepAoM nopuctoM tene. Kuneruka mpouecca
cnekanus. KoanecueHuuss M KpurTepuanbHblii pasmep nop no lerysuny. Ponp Bs3kocTH H
MOBEPXHOCTHOTO HATSHKEHHS KUIKOW (ha3bl MPU KUAKOCTHOM CIIeKaHWU. DaKTOPbI, BIHUSIOIINE
Ha INpoIeCC CIEKaHusA. BiausHue crekaHus Ha CTPYKTypy M CBOMCTBA CWJIMKATHBIX U APYTUX
TYTOIUIaBKMX MaTEpHUaJIOB.

Pexkpucrammumzanusa.  CymHocTh, HpU3HAKM M ABWXKYIIAas  Cwia  Ipolecca
pexpuctasun3anuu. IlepBuuHas ¥ BTOpUYHAs peKpuUcTaiM3alud. MexaHu3M M KHHETHKa
npouecca pexkpucraumsanuu. CxemMa pocTa 3€peH IPU BTOPUYHOM PEKPUCTAIUIM3ALMM 10
bypke. Ponb KpUBU3HBI TOBEPXHOCTH Ha TpAHUIE CONPUKOCHOBEHHS 3€peH IpHU
pekpucTaui3anui. PakTopsl, BIAMAIONIME HA CKOPOCTh PEKPUCTAUIN3ALNU, U €€ BIMSIHHE Ha
MUKpPOCTPYKTYPY U CBOWCTBA CHJIMKATHBIX M JAPYTUX TYTOIUIABKUX MaTepuanoB. Iliaenenue.
[InaBnenue xak Qa3oBblil mepexos nepBoro poja. CTpyKTypHble U3MEHEHUs NpH IIaBJICHHH.
[IpenmnnaBnenre U Mpolecc KOOMEPaTUBHOIO MO3UIIMOHHOIO pa3ynopsaodeHus. TemmepaTypa
IUIABJICHUS M €€ CBA3b C TEIUIOTOM IUIABICHHMA W WM3MEHEHHEM OHTpOnuU. BHyTpeHHue u
BHEIIHHE (AKTOpBl, BIMSIONIME Ha TeMIepaTypy IIaBieHus. TyromjiaBKue BeIIeCTBa.
Criennduika niaBieHUs] KPUCTAIUINYECKUX U aMOP(HBIX TEJI.

Kpucrannuzanusa. OOpa3oBaHHe UIEHTPOB KpPUCTAIM3ALMU M POCT KPUCTAIJIOB.
OCOo0eHHOCTH M MEXaHM3M T'OMOT'€HHOTO U FeTePOreHHOr0 3apoAbleo0pa3oBaHusl HOBOU (pa3bl
B paciiaBaXx. CKIOHHOCTh pacIUIaBOB CHJIMKATOB K IEpeoxJaxaeHuto. MexaHusm pocra
KPHUCTAJIOB B CHJIBHO M CJIa00 MEPECHIIIEHHbIX paciiiaBax. Poib 1epeKToB KpucCTauIn4ecKoi
pelIeTKH (JIMCIOKAINKA) MPH POCTE KPUCTAIIOB. 3aBUCUMOCTh YHCIIa 00pa3yIoluXcsl EHTPOB
KPUCTAJIIM3AaMM W JIMHEMHONW CKOPOCTH pOCTa KPUCTAIIIOB OT CTENEHU MEPEOXJIaXICHUS.
Kpusbie Tammana. 3HaueHue mpolecca KpUCTAIM3ALKUKA B TEXHOJIOTMU CHJIMKATOB U €ro
BIIMSTHUE HA CBOMCTBA TEXHUYECKHUX IIPOAYKTOB.

4. O0beM y4eOHOI U CIUTITHHBI

o B 3au. | B akan.
Buner yaeGHoI paboTh e qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY IJIAHY 6 216
KonrakTHas padora (KP): 2,2 80
Jlexmmm (J1) 0,4 16
IIpaktuueckue 3anstus (113) 0,9 32
JlaboparopHbie padboTs (JIP) 0,9 32
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CamocrositesbHas padora (CP): 2,8 100

[ToaroToBka K KOHTPOJIBHBIM paboTam 0,8 28
Pedepar 1,0 36
CaMoCTOSITeTbHOE U3YYEHHE JTUCIUILIAHBI 1,0 36
Buja koHTpOJISI: DK3aMeH 1,0 36

Bunel yue6HOI paboThI Baw. | B actp.

ell. yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 6 162
KonraktHas pa6ora (KP): 2,2 60
Jlexmmm (JI) 0,4 12
[Mpaktuyeckue 3ausatust (I13) 0,9 24
JlabopaTtopusie padoTs (JIP) 0,9 24
CamocrositeabHas padora (CP): 2,8 75
IToaroToBka K KOHTPOJIBHBIM paboTam 0,8 21
Pedepat 1,0 27
CaMOCTOSATETbHOE N3YYCHHE TUCIIUILIAHBI 1,0 27
Buja koHTpOJISI: DK3aMeH 1,0 27

AHHOTanuA padoyeil NpOorpaMMspl JUCHHUILIMHBI
«HHCcTpyMeHTaIbHbIE METOAbI PU3NKO-XMMHYECKOr0 aHAIU32 B XMMHYECKOH TeXHOJIOTUH
TYroIJIaBKMX HEMeTA/VIMYECKUX H CHIIMKATHBIX MaTepuaaoBy» (51.B.06)

1. Hesb AuCUMIVIMHBI — TpUoOpeTeHHEe 3HAHWKW W HABBIKOB B IUIAHUPOBAHUH H
OpOBEEHUN  (PU3MKO-XMMHUYECKHUX  HCCIIEJOBAaHUN  TYrOIJIABKUX  HEMETANIMYECKUX U
cunukaTHbIX MatepranoB (THCM) ¢ ucnonb3oBaHEM COBPEMEHHBIX TPUOOPOB U METOIOB.

2. B pe3yabTare uU3y4YeHHUs] MCHUILUIMHBI oOydawummiics N0 mNporpamme
0akajlaBpHaTa J0JIKEH:

Obnadams cnepyromumu npodeccuonanbHbiMu (ITK) komnereHmsiMu:

— CIIOCOOHOCTBIO TUIAHMUPOBATH U MTPOBOIUTH (PH3HUUECKUE M XUMHUECKUE IKCTIEPHMEHTHI,
IPOBOJUTH OOPaOOTKY UX pe3yabTaToOB U OLEHMBATH IMOTPELIHOCTH, BBIABUIaTh T'MIIOTE3Bl U
YCTaHABJIMBATh TPAHUIIBI WX TPUMEHEHHUsS, MPUMEHSITh METOJIbl MaTeMaTHYECKOTo aHajau3a U
MO/ICIIUPOBaHHsI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOro nccienosanus (I1K-16);

— TOTOBHOCTBHIO MpPOBOJIUTH CTAaHIAPTHBIE H  CEPTHU(PHUKAIMOHHBIE HWCIBITAHUS
MaTepHaloB, U3eNHii 1 TexHoIorn4eckux mpoueccos (ITK-17);

— TOTOBHOCTBIO HMCIIOJIb30BATh 3HAHHUS CBOHCTB XUMHUECKUX COSIMHEHHN W MaTEpUAIOB
Ha UX OCHOBE JUTS pelIeHus 33a4 npodeccuonansHoi aesrenbaoctr (ITK-18).

3name:

— COBpPEMEHHbIE HayyHble JOCTIIKEHHS M TEpCIEeKTUBHbIE HampaBieHUs padoT B
00J1acTH aHaJIM3a TYTOIUIaBKUX HEMETAJUTMYECKUX U CUIMKATHBIX MaTE€PUasoB;

— BO3MOYKHOCTH HMHCTPYMEHTAIBHBIX (DU3UKO-XMMHUYECKAX METOAOB aHalu3a IMpH
peleHNH KOHKPETHON HayYHOW 3a7jaui B 00JaCTH X TIPUMEHEHUS;

— OCHOBHbBIE AHAJUTHYECKHME UM  WHCTPYMEHTAJbHBIE  METOABl  HCCIICIOBAHUS
TYrOIUIABKUX HEMETAIMYECKUX U CHUJIMKATHBIX MaTepuajoB M HX METPOJIOTUYECKHE
XapaKTEPUCTHKH.

Ymemn:

— OOOCHOBaHHO BBIOMPATh METOJBI HCCIENOBAHMS, COOTBETCTBYIOIIUE TPHPOJIE
aHAJTM3UPYEMOT0 MaTepraia 1 3aja4aM SKCIepPUMEHTa;

— TUTAHUPOBATh U TPOBOJHUTH AHATUTHUYECKUE UCCIICIOBAHMS,

— aHAJIM3WUPOBATH MMOJIYYECHHBIE PE3YIBTATHI U ONPEIEIIAT TOTPEITHOCTH H3MEPEHHIA.
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Bnaoemy:

— MeToJlaMu paboThl ¢ HAYYHO-TEXHUYECKOM, CIIPABOYHOM JTUTEPATYPOU U DJICKTPOHHO-
OMONMMOTEYHBIMH pECcypcamMH, B TOM 4YHCIIE, MO BOIPOCAaM AHATUTHYECKHX HMCCIIEOBAHUI
THuCM;

— IPaKTUYECKUMHU HABBIKAMU IIPOBEJCHUS AHAJUTUYECKUX OIpEACNICHUll, METoJaMu
MOJITOTOBKH MPO0 K aHAIIU3Y;

— CIIOCOOHOCTHIO M TOTOBHOCTBIO K COBEPIICHCTBOBAHUIO METOJMK MCCIEIOBAHUS U HX
NPUMEHEHHUI0O B CAMOCTOATEIbHOW HAy4YHO-HCCIIEI0BATEIbCKONW JESATENIbHOCTH B 00JacTu
HEOPraHUYECKOr0 MaTepUaIOBEICHMUS.

3. Kpartkoe cogep:xaHue JTUCUMILIMHbBI

Beenenue. OU3MKO-XMMHYECKHE U TEXHUYECKHE  CBOMCTBA  TYIOIUIABKUX
HEMETAJUIMYECKUX U CUJIMKATHBIX MAaTEPUAIOB U HUHCTPYMEHTAJIbHBIE METO/IbI UX UCCIEAOBaHUS.

1. Meronpb! uccienoBanus (pa3oBOro cocTaBa M CTPYKTYPHI CHIIMKATHBIX MAaTEPHAIIOB.

1.1. TepMuueckre METOIbI aHAJIM3A.

Knaccuukanuss TepMuUUecKux MeETONOB aHanm3a: anddepeHnnaibHO-TepMUYECKHIA,
TEPMOTPAaBUMETPUUYECKHM, Ta30BOJIOMOMETPUYECKUN, auinaroMerpudyeckuid. [lpocteie u
muddepeHaIbHple  KpuBble — HarpeBaHus.  OCHOBBI  METO/OB  TepMorpaduum
nuddepernmanbHO-Tepmudeckoro aHanmmsa (JITA). Tepmuueckue 3pPeKThI, COMPOBOKIAIOIINE
¢usznueckue M XHMMHMYECKHE IIPEBpALICHUs MaTrepuanoB. MeToapl TEPMOTPaBUMETPUU U
muddepeHnransHoi TepMorpaBumerpun. Q — aepuBarorpadus. Jepuatorpadus, anmnaparypa
U TEXHHKa TpOBeleHHs aHamu3a. KauyecTBEHHBIH M KOJMYECTBEHHBIN JepuBaTOrpaduuecKuit
aHanmu3. PacmmdpoBka gepuBarorpamm. Merton  auddepeHunanbHOR  CKaHUPYHOLIEH
nepusarorpaduu (JICK). TeopeTndeckne OCHOBBI METOA.

1.2. Pentrenoda3oBblii aHams.

Bo3HukHOBEHME M mNpuUpoJa PEHTIEHOBCKUX Jydeill. Jludpakuus peHTreHOBCKOIo
usnydeHus. YpasHenue Bynbda-bperra. IcTouHUKN PEeHTTEHOBCKOTO M3Ty4YEHUS, YCTPOICTBO
PEHTTeHOBCKUX au(pakToMeTpoB. WaeHTH(UKAMS KPUCTALIMYECKUX BEHIECTB METOJ0M
nopouika. IIpurorosnenue obpasio. KauecTBeHHbIi peHTreHo(da3oBblii ananu3. Pacumdposka
pentreHorpamM. OlleHKa pa3MepoB HaHOKpuctaioB wmeroaoM J[lebas-Illeppepa. Metonbr
KOJINYECTBEHHOT'O PEHTTeHO()a30BOr0 aHAN3a.

1.3. CnektpodoTomMeTpruecKuii aHaIH3.

OcHoBHbIE 3aKOHBI CBETOIOIJIOIIEHUS. CrniocoOsl IIPEICTaBICHUS
cnektpodoTomerpruueckux BenuuuH. [IpuunHbl oTKIIOHEHHH OT 3aKoHa byrepa-Jlam6epra-bepa.
TexHuKa onTHYECKOH criekTpockonuu B Y@ u BuAMMON o6nacTsax cnekrpa. [Ipumenenue 3toi
CHEKTPOCKONUY JUIsl U3YUYEHUS PONMYCKAHUSI, OTPa’KEHUS M MOTJIOLIEHHS CBETa OECI[BETHBIMU U
OKpalleHHbIMH CUJIMKAaTHBIMH MaTepUajIaMHu.

Teopernueckue ocHoBbl KosebarenbHOoM (K- m KP-) cnekrpockomnuu crekon u
KPUCTAJTIMYECKUX CUIMKATOB. TexHuka U nposefeHue aHann3os Ha K- u KP-cniekrpomerpax.
WNurepnperanus cnekrpoB. Ilpumenenne MK wu  KP-cmekrpockomuu Uit CTPYKTYPHBIX
MCCIJIEOBAaHUM CUIIMKATHBIX MaTepUaJIOB.

1.4. Mukpockonusi.

Ontuyeckass MuKpockonus. CoOBpeMEHHbIE  MeTaulorpapuuecKue  MHUKPOCKOIIBI.
[IpyHUMNIUATbHBIE CXEMbl ONTHYECKMX MHKPOCKONOB, OCHOBHBIE THIIBI  ONTHYECKUX
MUKpockomnoB. [loHsaTue ontuueckoro yBenuueHuss. OCHOBHBIE METOJUKH CBEMKHM Ha
MeTaJIorpapuuecKux MUKPOCKOMax.

OneKTpoHHas MHUKPOCKOIIHS. PactpoBas MUKPOCKOTIIHS. ITpocBeunBatomias
Mukpockonus. IlogroroBka o0pa3inoB A HCClEIOBaHUS MaTepHalioB Ha MHMKPOCKOMax.
Wudopmanus, moiaydaemass Ha pPAacTPOBBIX M MPOCBEYMBAIOIIMX MHKpockomax. [Ipsmoe u
KOCBEHHOE HCCIIE0OBAHUE.

2. Metoapl uCCIENOBaHMS JUCHEPCHOCTH CWJIMKATHBIX MAaTepUajgoB W IOPOBOM
CTPYKTYpbI HCKYCCTBEHHOT'O KaMHSI.

2.1. Metoasl  ompeneNeHus]  JUCHEPCHOCTH  IMOPOIIKOOOpPA3HBIX  MaTepHasoB.
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XapakTepucTUKa JUCHEepPCHBIX cucTeM. OCHOBBI aHalM3a MOPOIIKOOOpa3HBIX MaTepHaloB.
Teopust S5KBUBaJIEHTHBIX cep.

MeToabl onpeneneHus TOHKOCTH MOMOJIa. Y IeNbHAsi MOBEPXHOCTh MOPOIIKOOOPA3HBIX
MaTtepuainoB. OrpeneneHue yIEIbHOH MOBEPXHOCTH METOJIOM BO3AYXOIPOHUIIAEMOCTH.
Ornpenernenne yAelbHON MOBEPXHOCTHU 110 METO1y HU3KOTEMIIEpaTypHOU acopOIMu a30Ta.

MeTtoapl onpezeneHusl TpaHyJIOMETPUUECKOT0 cocTaBa MaTepuanoB. CUTOBOW aHANU3.
XapakTepuctuka mkanbl cuT. CeAMMEHTAlMOHHBI aHalu3 U OCOOEHHOCTU €ro IpOBEIEHUs
OpU aHajuu3e pa3iuuHblXx MatepuaioB. CemapanuoHHbI aHanu3. CBeTOBasg ONTHYECKas
MUKPOCKOIIHS.

Meton nazepHoil JUdpPaKIUK, TEOPETHUECKHE OCHOBBI MeTona. [IpuHuun nedcTBus
Ja3€pHOr0 MUKPOAHAIN3aTOpa.

CpaBHUTENBHBII aHAIN3 Pe3yIbTaTOB OMpPEEICHHs AUCIIEPCHOCTH MOPOIIKOOOPa3HBIX
MaTepHaJIOB, MOJTYYEHHBIX PA3IMYHBIMU METOJIAMU U IPUYHMHBI UX PACXOXKICHHUS.

2.2. Metoapl HccieA0BaHUs TOPOBOM CTPYKTYPhI KAaUJUIIPHO-MTOPUCTHIX TEII.

XapakTepucTUKa KamWUIIPHO-TIOPUCTRIX Tei. Kitaccudukanmus mop B HOPHCTHIX
MaTepuanax. B3auMocBsI3b MEXIy KaNWUIIPHO-MIOPUCTOM CTPYKTYpOH Marepuana Hu €ro
(U3UKO-TEXHUYECKUMHU CBONCTBaAMH. XapaKTEPUCTHUKU IIOPOBOTO IMPOCTPAHCTBA LIEMEHTHOTO
KaMHS.

Knaccupukanus MeTomoB  OmpeleneHHus MOPUCTOM  CTPYKTYpbl — MaTepUalOB.
Onpenenenue MOPUCTOCTH METOAOM PTYTHOHM mopomerpuu. Pacuer oObema u Auamerpa mop
Marepuana. OrmnpeneneHrue OTKPBITOM MOPUCTOCTH METOJIOM HachkimieHus. Pacuer 3akpbIToi
MOPUCTOCTH.

Omnpenenenne k03 puiinerTa 1 CKOPOCTH KAMMIUIIPHOTO BOAOIOTIIOIEHHS MaTepraa.

3. MeTopl uccieoBaHus MEXaHUYECKUX U YIIPYTUX CBOWCTB.

3.1. Metoibl onpeienieHnsl IPOYHOCTHBIX XapaKTEPUCTHUK.

O6opynoBaHre U METOABI OMPE/ENICHUs MPOYHOCTU MPHU CKATUHU, PACTHKEHUU, U3rHbe,
MOJIFOTOBKA U XpaHEHHE 00pa3loB.

3.2. Meroasl onpeneneHUs TPEIIMHOCTOMKOCTH  (KpPUTHYECKUH  KOA(PPHUIHMEHT
WHTEHCUBHOCTH HAIPSHKEHUN ).

3.3. Omnpenenenue MoJyJisl YIPYTrocTH KepaMUUYECKUX MAaTEPUAIOB MO CTpese Mporuda u
PE€30HAaHCHBIMU 3BYKOBBIMH METO/IAMHU.

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3au. | Bakan.
Bunsl yueOHoI paboThI 3 A

el Jacax
OO01ast TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIAHY 3 108
KonraktHas padora (KP): 1,3 48
Jlexumm (JI) 0,4 16
JIaGopartopusbie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
[ToaroroBka k 3aueTy 0,5 18
CaMocTosTENbHOE U3YUYEHUE PA3/IETIO0B TUCIUIUINHBI 1,2 42

Bupa KoHTpOJISI: 3a4eT ¢ OLEHKOM - -

B 3au. | B actp.

Bunel yueGHOI paboTh e qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 3 81
Kounraktnas pa6ora (KP): 1,3 36
Jlexumnm (JI) 0,4 12
JIaGopartopusbie padotsl (JIP) 0,9 24
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CamocrositesbHas padora (CP): 1,7 45

[ToaroroBka k 3a4ery 0,5 13,5

CamocrosiTenbHOE U3YUYEHUE PA3/IeTI0B IUCIUILIUHbBI 1,2 31,5

Buja koHTpOJISi: 3a4eT ¢ OlleHKOM - -

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHMHBI
«IKOJI0OTUsl B XUMHYECKOH TeXHOJOTHH! TYTOIUIABKHX HEMETAJIMYECKUX U CHIIHKATHBIX
marepuajion» (b1.B.07)

1. Heab AucHMIUIMHBI — cPOPMUPOBATH y CTYJEHTOB IPEJICTABICHUE O COBPEMEHHBIX
HKOJIOTHYECKUX TpodieMax, 0 (U3UKO-XMMHUYECKHX IpPOIeccax, MPOTEKAIOMIUX B PAa3IMYHBIX
KOMIIOHEHTaX OKPY)KAIOLIEH cpelbl W O CTENEHW AaHTPOIIOTEHHOIO BO3JAEHCTBHMSI Ha 3TH
IPOIIECCHI; BBIPAOOTATh y CTYACHTOB HABBIKM CHCTEMHOTO MOJAXOAA K MU3YyYCHHIO U PEHICHUIO
9KOJIOTUYECKHUX  MpoOJieM, BO3HUKIIMX B  pe3yjlbTaTe IPOMBILIUICHHO-X039HCTBEHHOM
JeSITeTIbHOCTH YEJIOBEKa, PA3BUTh MBIIIICHNE, TTO3BOJISIFOIIEE IPABUIBHO OLIEHUBATH JIOKAIBHBIC
U OT/IaJICHHbIE OCIEICTBHS IPUHUMAEMbIX PELICHUN JJIs1 OKpYXKAoLel cpelibl U YeloBeKa.

2. B pe3yabraTe Mu3y4YeHHs JAUCHHMIVIMHBI O00y4YalolWiicsi MO mporpamme
0akajiaBpUaTa J0JIKeH:

Obnadams cnenyromumu odmmernpodpeccuonansasiMu  (OIIK) u mpodeccnoHambsHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (H3MYECKOW KapTUHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOECHMHM BEIECTBa JUId IOHMUMAaHUS
OKpyXaromiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUM BELIECTBA, NMPHUPOJE XUMHYECKOM
CBSI3W B PA3IMYHBIX KIACCaX XMMHUYECKHX COCIWHEHMI /IS MOHMMaHUS CBOMCTB MaTepHAIIOB U
MeXaHH3Ma XMMHUYECKHX MPOLECCOB, MPOTEKAOIKX B OKpyxatoiieM mupe (OITK-3);

— TOTOBHOCTHIO TPHHAMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUs Tpu pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMH C YYeTOM
9KOJIOTMYECKUX TocieacTBIi ux npumenenus (I1K-4).

3namo:

— OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHUS M (PYHKIIMOHUPOBAHUU OHOChEpPHI;

— COBpEMEHHBIE HKOJIOTHIECKHE TIPOOIEMEI,

— OCHOBBI PAIlMOHAIBHOTO MTPUPOJIOTI0JIb30BAHMS;

— OCHOBHBIE MIPUHIIUIIBI 3aIUTHI PUPOTHON CPEIBI OT AaHTPOIIOTCHHBIX BO3/ICHCTBHIA;
CTPOECHUE OCHOBHBIX reocdep 3emMiId U OCHOBHbIE (DU3MKO-XHUMHYECKHE IPOLECCHI,
MPOTEKAIOIINE B HUX;

— OCHOBHbIE MIOHATHS U IPUHIMIIBI KOHIETIIUN YCTOHYHUBOTO pa3BUTHS;

— OCHOBHBIE CBEIEHHS O TIIO0aTbHOH TpoOIeMaTHKe, TPUPOJHBIX pecypcax,
IUTAaHETAPHBIX T'PAHUIIAX, AHTPOIIOTEHHOM BO3JICHCTBUM Ha OKPYKAIOUIYIO Cpeay, YIpaBIeHUU
Ka4eCTBOM OKPY)KaIOIIEeH CPEIbI;

— TMPHUHLHUIBI 3€JICHON XUMHUU.

Ymemo:

— TNPHUMEHATH IOJyYCHHbIE 3HAHUS JUIA OLEHKH COCTOSIHUS OKpYXarolled cpelsl U
PaIMOHATIFHOTO MCIIOJIE30BAHHSI TPHPOTHBIX PECYPCOB;

— HCIOJIb30BaTh CETEBbIE KOMITBIOTEPHbIE TEXHOJIOTUU M 0a3bl JaHHBIX I PELICHHS
KOHKPETHBIX SKOJIOTHIECKHUX ITPOOIIEM.

Bnaodemu:

— TIOHSATHIHBIM aIapaToM B 001acTH 00IIeH YKOJIOTHH, PAIIMOHAIHHOTO HCIIOJIE30BAHUS
HNPUPOHBIX PECYPCOB U 3AILUTHI OKPYKAIOIIEH Cpe/ibl.

3. KpaTkoe conep:kaHue TUCHUATLTHHBI
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BBenenue, OCHOBHBIC TOHSITHSI TUCITUTUIAHBI.

MecTo TUCHUIUIMHBI B CUCTEME OOILIEro U XUMUYECKOro 00pa30BaHUS. DKOJIOTUYECKOE
oOpa3oBaHue W O0pa3OBaHME ISl YCTOMYUBOTO pa3BUTHs. OOIIECTBO M OKpYXKaromas cpena.
[ToHsiTHE YyCTOMYMBOTO Pa3BUTHSL.

Monyne 1. O6mue Bompocsl dkonoruu. buocdhepa. buoskonorus. buochepa u
YCTONYUBOCTb.

1.1 OcHoBHBIE 3aKkOHBI 3Kojoruu. buoskonorua. Ilonsarue o0 >3kocucTemMax.
YcroitunBocTh dKOCHcTeM buocdepa, ee 3BOMONUS U YCTOWYMBOCTh. DKOCHUCTEMBI 3eMIIH U
ycTounBOCTh. OCHOBHBIE CBeJIeHU O TiaHeTe 3emiist. OCHOBHbBIE MOHSATUS SKOJOTUU. 3aKOHBI U
npuHOMIBL  dKoioruu. Iloroku oHeprum U  BemectBa B dKocuctemax. (OCHOBHBIE
OMOreOXMMHUYECKHE UKl (KPYrOBOPOTHI BemlecTB). [IMKIMYHOCTH MporieccoB B Ouocdepe u
YCTONYUBOCTb.

1.2 Hapopmonacenenue. YenmoBedecTBO Kak uyacTb Ouocdepsl. Jemorpaduueckue
npobsieMbl. J[MHaMUKa 4YEIOBEUECKON MOMYJISIUH, POXKAAEMOCTb, CMEPTHOCTb, BO3paCTHAas
cTpykrypa. IIpobiaemMbl COBpeMEHHOTO 3Tama pocTa YMCICHHOCTH HaceneHus. ['eorpaduyeckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACEICHHUS.

Monyne 2. Crpoenue u coctaB reochep 3emmn. OcHOBHbIE (PHUINKO-XHMHUYECKUE
MPOLIECCHI, MPOTEKAIoIIe B reocepax.

2.1 Atmocdepa 3emin.

Crtpoenue atmocdepsl, poib (OTOXUMHUYECKUX peakuuid B (HOPMHUPOBAHMM COCTaBa
atmocthepnr. [lapaukoBeiii  3¢dexr. IlapHukoBeie rTa3el B armochepe. Kimmarnyeckue
MOCIIEACTBHSI AHTPOIIOT€HHOM J1eATEIbHOCTH.

Pacnpenenenue konneHTpanuu o30Ha B armocdepe. O30H0BbIHN cioit. [TpupoaHbIil Uk
o30oHa. CoBpeMEHHOE COCTOSTHHE 030HOBOTO ciof. [locnencTBus paspyiieHuss 030HOBOTO CIIOS
3emim s yenoBeka u Ouocdepsl B menoM. CtparocdepHbii 030H M TPOMOCHEpPHBIH O30H:
CXOACTBO U pa3inuuusi. MEeXIyHapoJHOEe COTPYAHMYECTBO B O0JIaCTU OrpaHHYEHUE
IIPOM3BOJICTBA U UCIIOJI30BAHUS 030HOPA3pYIIAIOIINX BellecTB. MoHpealbCKHil TPOTOKOJI.

KucnotHble 101 ¥ TIpOIecChl OKUCIEHUS puMeceil B Tporocdepe. DoTOXUMUYECKHA
CMOT.

2.2. 'mapocdepa 3emnn

Buast Bom nHa 3emime. Ilpecubie Boawl. ['maponmornueckwit 1uki. [noGanbHbIC
DKOJIOTMYECKHE TpobiemMbl Tuapochepsl. ['JaBHbIE KAaTHOHBI M AaHUOHBI TPUPOJTHBIX BO/I.
KucinotHo-ocHOBHOE paBHOBeCHME B MPUPOAHBIX Bojaax. I[l[eTOYHOCTH MPUPOAHBIX BOJI.
OcCHOBHBIE TNPUYMHBI, OJTalbl W TOCIEICTBUS 3aKUCICHHS MPUPOJIHBIX  BOJOEMOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE TMPOIECCH B MPUPOIHBIX BojmoeMax. Crpatuduxaius
npupoaHbIX BogoeMoB. [Ipouecce a3dTpodukarin BogoemoB. [IpuunHb! U MOCIEICTBUS.

2.3. JIutocepa 3emnu

3emnas kopa. I[louBa. Crpoenue mnouBeHHoro ciyosi. CoctaB mouB. OpraHudeckue
BEIIIECTBA B MOYBe. POib XKMBBIX OpPraHu3MoB B (DOPMHUPOBAHUHM TMOYBEHHOTO cJos. Tspkernbie
MeTalyIbl B iouBe. Jlerpanamus nouB. BoiHas u BeTpoBas 3po3us MOYB.

Monaynb 3. AHTpPOIOTE€HHOE BO3/JCHCTBUE Ha OKPYKAIOIIYIO CPEAy U PpalMOHAIbHOE
MPUPOJIONOIB30BAHKE.

3.1. Ilpupomubie pecypcol. IloHsTHe 00 OTXO0AaX MPOU3BOJACTBA W TMOTPEOJICHUSI.
ManooTxoaHbIe U 0€30TXO/IHbIE TPOU3BOJICTBA.

3.2 llomatme O TIUIAHETapHBIX  TIpaHUUAX. AHTPONOIE€HHBIE  BO3MYILECHHUS
OMOreOXMMHUYECKHX IIUKIOB a30Ta v (pochopa. OCHOBHBIE MPUHITUIIBI 3€TICHON XUMHH.

Monyns 4. YcToitunBoe pa3BUTHE

[TonsiTne 00 yCTOWYMBOM pa3BUTHH. VcTopus CTaHOBJIEGHHS TOHATHSA. Bkiax
OTEYECTBEHHBIX  yueHbIX. Ilenmn  ycroiumBoro  pazsutuss OOH. MexayHapoaHoe
COTPYIHUYECTBO B OOJACTH YCTOWYHBOTO pa3BUTHA. [IpOMBIIIIIEHHAsS SKOJOTHUS W 3eleHas
XUMUS KaK MHCTPYMEHT 00€CTIeYeHHST YCTOMYMBOTO Pa3BUTHS. JKOJOTUYECKAST ITHUKA.

4. O6beM y4eOHOMH TUCHUTITHHBI
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i B3au. | B .
Buns! yueOHO# paboThl 3a4 axaz

el yacax
O011asi TPY10€MKOCTh TMCHUILUIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonrtaktHas padora (KP): 0,9 32
Jlextum (JI) 0,45 16
[Tpaktrueckue 3ausatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocrosiTeabHbIe pabOThI C 3aTaHUSIMH 0,8 28
IToaroToBka K KOHTPOJIHLHBIM paboTam 0,65 24
CaMoCTOsATEILHON U3YUYCHHE PA3IeIOB JUCITUTUTHMHBI 0,65 24

Bua koHTpoJn: 3auer - -

Buibl yueOHoM paboThI B3au. | Bacrp.

el yacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILJIAHY 3,0 81
Konrakrnas pa6ora (KP): 0,9 24
Jlexuunu (JI) 0,45 12
[Tpaktuueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CamocrosiTeabHbIe pabOThI C 3aIaHUSIMHU 0,8 21
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,65 18
CaMOCTOSTeTbHON U3YYCHUE PA3/ICTIOB TUCITUTUINHEI 0,65 18

Buja koHTpOJISI: 3a4eT - -

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«TensioBble MPOLECCHI M ArPeraThbl TYrOIVIABKUX HEMETAIMYECKHX U CHIIMKATHBIX
martepuajios» (b1.B.08)

1. Heap aucHUIUVIMHBI — TpUOOpeTeHHEe  3HAHUM 10 TEOPETUYECKUM OCHOBaM
TeHepaluy Tella W TEIUIOBBIX TIPOIIECCOB, MPOTEKAIOMIUX IPH TIOJIYYEHUH CHIMKATHBIX
MaTepHajioB M M3ACIHM, a TakkKe NPUHIUNAM paOOoThl, YCIOBUSAM HKCIUTyaTal[Md, OCHOBaM
POEKTUPOBaHUs TeIoBbIX arperatoB THCM.

2. B pe3yabTare OCBOGHMS AUCHMILIMHBI O0y4YalLUiicsi MO mporpamMmme
0aKkaJlaBpHATa J10JI/KeH:

Obnadams cnepyromumu npodeccuonanbubiMu (I1K) komnereHusamu:

— TOTOBHOCTBIO K OCBOEHHIO M SKCIUIyaTallil BHOBb BBoAMMOro obopynosanus (I1K-
8);

— CHOCOOHOCTBIO  aHAIM3UPOBAaTh  TEXHMUYECKYI0  JokyMmeHTauuio. [logOupartsb
00opy/ioBaHUE, TOTOBHUTH 3asBKU Ha pHOOpeTeHune 1 peMoHT obopynoBanus (I1K- 9);

— CHOCOOHOCTBbIO BBISABJISATH M YCTPaHATh OTKIOHEHHS OT pEXKHUMOB pabOThI
TEXHOJOTUYECKOr0 000PYI0BaHUSI U TTAPAMETPOB TexHOIOornueckoro mpoiecca (IK-11).

3nams:

— TEOPETUYECKUE OCHOBBI OpraHU3allMU TEIJIOBOM 0OpaOOTKH B TEIJIOBBIX arperarax
CUJIMKaTHOM TEXHOJIOTUU

— MpUHIUIBI BEIOOpa U pacyeTa GyTepoBoK TemoBbix arperatoB THCM

—  TEOpPETHUYECKHE OCHOBBI IpOIECCAa CYIIKH CBIPHEBBIX MAaTEpUATIOB M H3ACIUI
CUJIMKaTHON TEXHOJIOTUU;

— KOHCTPYKIMHM W HIPUHIMIBI pabOThl OCHOBHBIX TemoBbiX arperatoB THCM u
CYILIWJIOK JUISl CYIIKH ChIpbst U n3nenuit THCM.

Ymems:

—  OCYIIECTBIISATH BHIOOP TEIJIOBOM 0OpabOTKM M MCTOYHUKA TETIa JIJisl IIPOU3BOJICTBA
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nmauuoro suga THCM

— TPOM3BOJUTH BBIOOp KOHCTPYKLMHM TEIUIOBOIO arperara [uii IPOU3BOJCTBA
THCM u ocymiecTBIsTh HEOOXOMMbIE KOHCTPYKTUBHBIC U TEIIIOTEXHUYECKUE PacUeThl;

— BBINOJHATH U YUTATh YEPTEKHU OCHOBHBIX TEIUIOBbIX arperaroB THCM;

— HCIIOJIb30BaTh CPEJICTBA KOMIIBIOTEPHOU TpadUKH sl U3TOTOBJICHUS YEPTEKEH.

Braoemy:

— 3HaHUSMH 00 3((HEKTHBHOCTH HCIOJIB30BAaHUS U CIIOCO0AX IKOHOMHUM TEIUIa IMPHU
npousBoactse THCM

— 3HaHUSAMH 00 OCHOBHBIX (PU3MKO-XMMHYECKHUX TpOIeccax, MPOUCXOIAMIUX TPH
cunte3e THCM u ux cBsi3u ¢ nporeccamu TeriooOMeHa

— 3HAHUAMHU O COBPEMEHHOM TEIIOTEXHUYECKOM 00opynoBanun THCM

—  METOAMKOM KOHCTPYKTHUBHBIX M TEIUIOTEXHHMYECKUX PACUETOB TEIUIOBBIX arperaTtoB
THCM.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

OO0miue 351eMeHThl KOHCTPYKLIMK TEIUIOBBIX arperaToB: 30HAa I€HEepaluu TeIla U 30Ha
TEXHOJIOTMYECKOI0 IIpoLecca.

I'enepanust TemnoTsl B TEIUIOBBIX arperarax  Bupapl TomiMBa M HUX OCHOBHBIE
XapakTepucTUKH. PacueT mpolecca ropeHust TOIUIMBA, CIIOCOObI U yCTPOMCTBA AJIS CKUTAHUS
pPa3HbIX BUJIOB TOIUIMBA. BUbI 3yieKTpoHarpeBareneil 1Jis neyeil COnpoTUBIICHUS: MaTepHalbl,
KOHCTPYKLIUU U YCIIOBUS CITY>KOBI.

Ponp ra3oBeIXx NOTOKOB B oOpraHu3auuu padoTbl TerwioBbiX arperaroB  THCM.
OcobeHHOCTH ABMKEHHSI Fa30BbIX NOTOKOB B ycTaHOBKax THCM.

TernmooOMeHHBIE TMPOIECCHl NPU TEIUIOBOM 00paboTke B meuax u cymmiakax THCM.
KoHBEeKTHBHBII pexxuM paboThl TEIUIOBBIX arperaToB. PajinanoHHbIi pexuM paboThl TEIIOBBIX
arperaToB. Pa3HOBHIHOCTH 1 00JIACTH MPUMEHEHHSI PaIMAllHOHHOTO TEIUIO00MEHA.

[TpoOnembl TerIoM30IALUH IpU paboTe TEIUIOBBIX arperatoB. TpeGoBanus K GyrepoBke,
OTHEYNOpPHbIE U TEIUIOU3OJIALIMOHHBIE MaTepUajbl, HCIOJIb3yeMbl€ IpPU KOHCTPYMPOBAHUU
teroBelx  arperatoB THCM. Pacuer ¢yTepoBOoK B  YCJIOBUSX CTAallMOHAPHOTO U
HECTAllMOHAPHOT'O TEIIOBOTO MOTOKA.

IIpoueccel, mpoucxopsiiue NpU YOAICHWHW BJIAard W3 MaTepUaOB WIH U3JEIHH,
MEXaHMU3MBbI ITEpEMEILIEHUS BJIard BHYTPU MaTepHasa, ycaJouHble HAMPSKEHUsI, TOBEPXHOCTHBIN
U KPUTHUYECKUI I'paJIueHT BIAKHOCTH. BpIOOp oNTHMAaNbHBIX pekUMOB CcymKku. KoHCTpyKIuu u
IOPUHLMI PpabOThl CYHMIWJIOK JJISl CYIIKH CBIPhEBBIX MaT€pUAJIOB U CYHIKH KEPaMHUUYECKUX
U3JIEIIUN.

OcHoBHbIE (PU3UKO-XUMHUYECKHE MPOLECCHl, MPOUCXOIALIME NpPU OOXKHUIe HU3AETUH
KEpaMH4€CKON TEXHOJIOTUU, UHTEPBAJI CIIEUEHHOI'0 COCTOSIHUS M €r0 BIMSHUE HAa OPraHU3ALHIo
npouecca ooxura. Kinaccuduxanus neueit nius o0xura kepamuueckux uzaenuid. Koncrpykmus u
OpUHIUN  paboThl medyed nepuoaumdeckoro neiicteus.  Ileun HempepwsIBHOTO JeHCTBHS,
KJIacCU(UKaLUs 110 peKUMY 00KHTa U BUJly KepaMUUecKuX u3aenuil. KoHCTpyKIus v npuHIun
JNEHCTBUS  TYHHEJIBHBIX II€4€ld  OTKPBITOIO IUIAMEHU. PacueT mpoM3BOAUTEIBHOCTH,
FEOMETPUUECKUX Pa3MEPOB U CTPYKTypa TEIJIOBBIX OalaHCOB TyHHENbHBIX nedeld. [Tpunuumn
paboThbl, 0COOEHHOCTH KOHCTPYKIIMHM M 00JacTh NMPUMEHEHHUs] My(enbHBIX Meden A oOKura
U3JIeNUid KepaMudeckoi TeXHOJOruu. OCOOEHHOCTH KOHCTPYKIMHM U 00JacTb NpPUMEHEHHS
KOHBEHEpHBIX Meueil. OnekTpuueckue nedd. TpeboBaHUS K MarTepualy HarpeBaTels,
O0COOEHHOCTH KOHCTPYKLIMM M OpraHu3aluu o0xura. BrlcokoTeMmepaTypHble 3JeKTpUUECKHe
neyu A7l 00KUra U3l TeXHHYECKOH KepaMHUKH.

TennoBele arperatbl CTEKOJBHOW TexHosoruu. lIpomeccel, mnpoucxondmme IpU
TepMOOOpaboTKe CTeKONbHOM muxThl. Kiaccudukanus crekioBapeHHbIX medeid. Bribop
KOHCTPYKIIMU CTEKJIOBApEHHOH MMe4Yd B 3aBUCHMOCTH OT COCTaBa CTeKJa, BUIa M crocoda
BbIpaOOTKHN creknousaenuil. KoHCTpyKuuss M OpUHOUN JeHCTBUS TedYel MNepuoanvecKoro
nerctBus. KOHCTpyKIMS W NpPUHOMI JEWCTBUS BaHHBIX I€YEH HENPEPBIBHOTO JCHCTBUS.
Knaccugukarus, odiie 3neMeHTsl KOHCTPYKIUH. KOHCTPYKIMU ¥ IPUHLUI IeHCTBUS TUITOBBIX
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nevyeld HENMpepbIBHOIO JEHCTBUS JUId INPOM3BOJACTBA CTEKIa M crekiousaenuid. CpaBHeHue
Pa3HBIX TUIIOB TeYel 1o TermaoBoi ¢ dexTuBHOCTH. [Iporieccr TeriooOMeHa U Bapka CTeKIa 1
B BaHHBIX I1€4aX HENPEPBHIBHOIO AeCTBUs. PacueT KOHCTPYKTUBHBIX Pa3MEPOB CTEKIOBAPEHHBIX
neyell  HENmpepbIBHOIO  JCWCTBUS, CTPYKTypa TeIUIOBbIX  OanmaHcoB. Mcmonb3oBaHue
AJIEKTPO3HEPIUU Ul BapKM CTEKJIA. DJIEKTPUYECKUE €YU NEPUOAMYECKOTO M HENPEPHIBHOTO
neiictBus, TpeOoBaHMsA K 3iekTpojam. ['asoanekrpuueckue neun. CpaBHEHHME IUIAMEHHBIX,
AIIEKTPUUYECKUX, Ta303JEKTPUUECKUX Medyed 1o 3()(EeKTUBHOCTH HCIONB30BAHMS TEIIOBOM
JHEPruy, YACIbHOMY CbeMy. BcriomorarenpHble €4y CTEKOIbHON TEXHOJIOTHH.

TemoBele arperaTsl JUisi IPOU3BOJCTBA BXKYLIUMX MaTepuanos. [Ipouecc obpazoBaHus
KJIMHKepa B IIEUHbIX arperarax. MOKphblid U CyXxol crocod mpou3BOJICTBA LIEMEHTHOTO KJIMHKEPA.
@U3NKO-XUMHUYECKUE  IPOLIECCHl, MPOTEKAIOUIME IpU OOXKHUIE CHIPEBOM CMECH U
TEIUIOTEXHUYECKUE XapaKTEPUCTUKH OCHOBHBIX TEXHOJIOIMYECKHUX 30H IIEYHOI0 arperara.

Konctpykuuss W mnpuHOMII —pabOThl  BpalIAIOMIMXCS Ie4Ye MOKpOro crocoba
npousBojacTBa. Ilpomeccsl  TemooOMeHa BO  Bpallamooleiicss Ie4d MOKpOro crocoda
NPOM3BOJICTBA, MYTH HMHTEHCH(MKAIMU KOHBEKTUBHOW Teruionepenayn. Ilednsie arperaTsbl
Cyxoro cmoco0a MpOU3BOJACTBA C 3all€YHbIMU TEIUIOOOMEHHHMKaMU. BBIHOCHBIE peakTOphI-
JeKapOOHU3aTOPhI MEYHBIX arperaroB CyXxoro crnocoda, uX pa3HOBUIHOCTU U NMPUHIUI PabOTHI.
KoHCTpyKLIMM U TEIIOTEXHUUYECKUE 0COOEHHOCTH PabOThl XOJIOAUIBHUKOB IEYHBIX arperaTtoB
JUIsL IPOU3BOJICTBA LIEMEHTHOIO KJIMHKepa. Pacuer KOHCTPYKTHBHBIX pa3MEpOB BpalllaroIIUXCs
neyel, CTpyKTypa TEIUIOBOTO M MaTepHajbHOro OalaHCOB BPAIAIOLIUXCS Me4ed MOKPOro U
CyXOro croco0a Mpou3BOACTBA LIEMEHTHOTO KJIMHKepa. ['a30-MaTrepualibHble TOTOKU B IIEYHBIX
arperaTax LIEMEHTHOTO IIPOM3BOJACTBA M MX B3aMMOCBS3b C IpoleccaMd TEIIO0OMEHa.
KoHcTpyknus W NOpHHOMI JEHCTBHsS IIAXTHBIX I€YEH M IeYed KHILIIEro Ciaos i
IPOM3BOJICTBA M3BECTHU. ['MIICOBapouYHBIE KOTJIbI, YCTAHOBKM COBMECTHOI'O IOMOJIAa U OOXHra
(cymiku) ceipbeBbIX MaTepranoB. KoHTponps Hax paboTOM TEMIOBBIX arperaTos.

4. O0beM y4eOHOH JUCHUILIMHBI

B ToMm uucie

Bcero

. 6 cemecTp 7 cemecTp
Braer yacOHoii paboTs! B3au. | Bakan. | B3au. | B akan. | B3au. | B akan.
ell. yacax ell. yacax ell. qacax
O0mas Tpya0eMKOCTh 4 144 3 108 1 36
JUCIHUTIUHBI 0 Y4e0HOMY TUIAHY
KonrakTHas padora (KP): 1,4 50 0,9 32 0,5 18
Jlexrmu (JT) 0,45 16 0,45 16 - -
[Tpaktuueckue 3anstus (I13) 0,45 16 0,45 16 - -
Kypcogoii mpoekt (KIT) 0,5 18 - - 0,5 18
Camocrosite1bHas padora (CP): 1,6 58 1,1 40 0,5 18
CaMocTosTenbHOE U3YUeHHE 16 58 11 40 0.5 18
pa3eNioB AUCIUILTAHBI
Buael konTpoas: ) 1 36 1 36 i i
JK3aMeH/3a4eT ¢ OEHKOH

B toMm uucie

Bcero
Bunast yueOHoM paboTh 6 cemectp 7 cemectp
B 3au. | Bacrp. | B3au. | Bactp. | B3au. | B acp.
el. yacax el yacax el. yacax
OO0mas TpyA0eMKOCTh 4 109 3 81 1 97
AUCHMIJIHHBI 10 YYeOHOMY IJIAHY
KonrakTHas patora (KP): 1,4 37,5 0,9 24 0,5 13,5
Jlexrmn (JT) 0,45 12 0,45 12 - -
IIpaktuueckue 3anstus (113) 0,45 12 0,45 12 - -
Kypcogoii npoekt (KIT) 0,5 13,5 - - 0,5 13,5
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CamocrositesibHas padora (CP): 1,6 43,5 1,1 30 0,5 13,5

CaMocTosTeNbHOE U3YUYEHNE 1.6 435 11 30 05 135
pa3AenoB AUCLUILUIMHEI

Buabl koHTpOJIA:

. 1 27 1 27 - -
JK3aMeH/3a4eT ¢ OeHKOI

AHHOTanuA padoyeil NPOrpaMmMbl AU CUUNIMHBI
«HauepraTebHasi reOMeTpHsi B TEXHOJIOTUH TYTOIJIABKUX HEMETAJUIHYECKUX U
CHJIIMKATHBIX MaTepuasioB» (b1.B.09)

1. LHenp AMCOMIVIMHBI — HAy4YUTh CTYACHTOB crHocobaM  OTOOpakeHUs
IPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH, BBITOJHEHHIO W YTEHHMIO YEPTEeXKEH U IMpaBHjiaM U
YCJIIOBHOCTSIM, PUMEHsIEMBIM TTpHu 3ToM (cTangaptam ECKJI).

2. B pesyabTare u3yyeHHMs AMCUHUILUIMHBI oOydawumiics N0 mnporpamme
0akajiaBpUaTa J0JIKeH:

Obnadams cnenyrommmu  oo0mekyabTypHbiMu (OK), obmenpodeccuonansubivu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmereHIusAMu:

— CIIOCOOHOCTBIO K CaMOOpraHu3almu u camooodpaszosanuto (OK-7);

— CHOCOOHOCTBIO K BIAJICHHIO OCHOBHBIMH METOJAMM, CIHOCOOAMH U CpPEICTBAMU
NOJIy4YEHUs, XpaHEHHs, TepepaboTKu HWH(GOpPMAIMK, HABBIKAMH PAa0OTHI C KOMIIBIOTEPOM Kak
cpencTBoM yrpasienus uapopmarmeit (OITK-5);

—  CIIOCOOHOCTBIO  AHANM3UPOBATh TEXHUYECKYI0 JOKYMEHTALUIO, IOAOHPATh
00opyioBaHue, TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (ITK-9).

3uams:

— cnoco0bI 0TOOpakeHUs MPOCTPAHCTBEHHBIX (HOPM Ha MIIOCKOCTH;

— MpaBWJIa ¥ YCIOBHOCTH NIPY BBIITOJIHEHUN YEPTEKEIH;

— BUJIBl CHAMMETPUU T€OMETPUYECKUX (puryp;

— BO3MOXXHOCTH TIPUMEHEHHUS METOJOB HAuepTaTeNIbHOW TEOMETPHUU ISl PEIICHHS
(bU3UKO-XMMHYECKUX 3a/1a4.

Ymemo:

— BBINOJIHATh U YUTaTh YEPTEXKH I'€OMETPUUECKUX MOJEIeH C yd4eToM JeHCTBYIOIIMX
CTaH/IapTOB.

Braoemy:

— croco0aMu ¥ TIpueMaMiu M300pakKeHHS TPEIMETOB Ha TIJIOCKOCTH.

3. Kparkoe coaep:kanue THCHUTIIAHBI

Monynp 1.001me npaBuia BHIIOJHEHUS YEPTEKEH.

1.1. TIlpaBuna BbImosHEHUsT U O(OpMIEHHS UepTeXed B  COOTBETCTBUU C
I'OCT. ®opmater: pa3mepsl U 0003HAYEHHWE OCHOBHBIX U JOIMOJHUTEIBHBIX (POPMATOB.
Pacnonoxxenue ¢opmaroB. Macmrab: HaTypadbHbI MacmTad, CTaHAApPTHbIE MAacIITaObI
YMEHBIICHUSI W yBenudeHus. Jluawm: Tunsl u TommuHa JuHWA. lpudT: THIEI 1 pasMepsl
mpudToB. OCHOBHBIE HAIMHUCH TPAPUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocTpoeHus. CONpsKEHNs: OCHOBHBIE BHIbl M IPaBHIIA
BBINOJIHEHUS. YKIIOHBI U KOHYCHOCTH: pacueT W IpaBWiia HaHECEHHs Ha ueprexe. [lenenue
OKpPY>KHOCTH Ha paBHbIC YacTh. HaHeceHne BBIHOCHBIX M pa3MEPHBIX JIMHUN Ha YepTekKe.

Monyns 2. [IpoenupoBaHue reoMeTprUuecKux Guryp.

2.1. Meron npoeknuii. Bunel npoennpoBanus. LleHTpanbHOE mpoenupoBaHUE: LIEHTP
OpOCMPOBAHUS, IIJIOCKOCTh MPOEKIMH, mpoeuupyromue Jydd, npoeknuud. CBoiicTBa
[EHTPAILHOTO POeUPOBaHus. JIOCTONHCTBA U HEJJOCTATKH IEHTPATBHOTO MTPOSIIHPOBAHNSI.

[TapannensHoe mnpoeuupoBanue. Hampasnenne mnpoenupyrommx Jny4deil. CBoiicTBa
napajuleJIbHOro  mpoeuupoBaHus. [IpoennpoBaHue  KOCOYroJbHOE U IPSIMOYTOJIBHOE
(oproronanbHoe). CBOWCTBa OpPTOrOHAJILHOrO mpoenupoBaHus. OOpa3oBaHHE KOMILJIEKCHOTO
yeprexa (dmropa Monska). OpToroHanbHbld yepTesk Touku. Koopaunatel Touku. [loctpoenue
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TOYKH I10 €€ KOOpUHATaM.

2.2. Ilpsimpie muaUK. CriocoObl 3amanus mpsMoit Ha deptexe. Kiaccudukamms mpsMbix
[0 PacMOJOXKEHUI OTHOCUTENBHO JAPYr Jpyra: NpsMbIe INEpeceKarollyecs, NapauieabHble U
ckpeuuBaromuecs. Knaccupukanus npsiMbIX OTHOCUTENIBHO IUIOCKOCTEM MPOEKIMH: MpsMble
OOLIEro M YacTHOTO IOJIOKEHUS — MPSAMbIE YPOBHS U Ipoenupytomue. IIpuHapiexHocTs TOUKU
npsimoi. Teopema o mpoenpoBaHUM NPSAMOTO YIila.

2.3. [Tnockocth. CriocoOBI 3a7jaHKs TUIOCKOCTH Ha yepTexe. Kinaccudukanus miockocten
[0 PACIOJO0XKEHUI0 OTHOCUTENBHO IUIOCKOCTEH MPOEKLMH: IUIOCKOCTH OOINEro M 4YacTHOIo
II0JIO’KEHHUS — IPOELUPYIOIKE U YPOBHS. [IprHaII€KHOCTh TOUKHU U IPSAMOU MIIOCKOCTH.

2.4. Kpupsie nunun. Kmaccudukanmsi KpUBBIX: IUPKYJIbHBIE H  JICKAJIbHBIC,
3aKOHOMEpPHBIEC U He3aKOHOMepHBbIe. [lopsaaok kpuBoil muHuu. 1nockue KpuBbIe JIMHUM BTOPOTO
Hopsiika: 3JumIic, napabosa, runep6ona. IlpocTpaHcTBeHHBbIE KpUBbIE: LWIMHAPUYECKas U
KOHUYECKasi BAHTOBBIE JINHUMU.

2.5. Tloepxnoctu. OOpazoBaHue M  3aJlaHWE TIOBEPXHOCTEH Ha  dYepTeke
(kMHEeMaTUYeCKHil W KapkacHbli cmocoOwl). [lonarue o0 omnpenenurene MOBEPXHOCTH.
Knaccugukanus noBepxHOCTeH: JMHEHYaThle W HEJIMHEHuYaThle, MOBEPXHOCTH BpAILCHMS,
MOBEPXHOCTU C JBYMS HaNpaBJAIOIIMMU M IUIOCKOCTbIO TMapajienu3mMa. BuHTOBbIE
IIOBEPXHOCTU. XapaKTepHbIE JIMHUN IOBEPXHOCTEN BPALLEHUS: MEpUIUAaHbI, IJIaBHBI MEPUIUAH,
napajuiesiy, 3KBaTop, rop:io. IIprHauiexxHoCTh TOUKHU TOBEPXHOCTH.

2.6. T'eomerpuueckue tena. [Ipoekny MHOTOTPaHHUKOB (TpaHHbIE TE€OMETPUYECKHE
Tena), B TOM YHCII€ IPAaBWIbHbBIE (TETPa’p, TeKca’slp, OKTa’ap, AOAEKa’dap, UKOCadp), Tena
BpaleHus (IMIUHP, KOHYC, L1ap, TOP).

2.7. Cummerpust reomerpudeckux ¢uryp. CHMMETpUsi OTHOCHTEIBHO IUIOCKOCTH,
npsIMOH, TOUKU. CUMMETpHs BpallleHUs], TOPSAJOK OCH CUMMETPHHU.

2.8.  OmpeneneHue HaTypaJbHOM  BEJIMYMHBI  OTpe3Ka TMPSAMOM W TUIOCKOU
¢urypsl. OnpeseneHne HaTypaJbHOM BEIMUYMHBI OTpE3Ka MPSAMON CIOCOOOM HPSAMOYrOJIbHOIO
TPEYroJbHUKAa M CHOCOOOM MPOEIMPOBAHUS HA JOMOJHHUTEIBHYIO ILIOCKOCTh. IlocTpoenue
HaTypaJIbHOH BETMUNHBI TUIOCKON (DUTYPBHI.

2.9. IlepeceueHue reomeTpuyeckux 00pa3oB. IlepeceyeHre  MHOTOIpPaHHUKOB,
MHOIOTpaHHMKa C IOBEPXHOCTBIO BpalleHus. llepeceyeHne MOBEPXHOCTEH BpallleHUsA: IBYX
MPOEUUPYIOIINX [MOBEPXHOCTEW, Mpoenupyrome ¢  Henpoeuupyromend. [lepeceuenue
HENPOELUPYIOIINX IOBEPXHOCTEH BpalleHWs C MapalleIbHbIMU OcAMH. Teopema o
NEepPEeCeYeHUH COOCHBIX TOBEPXHOCTeH BpamieHus. llocTpoeHue JMHUM —TEpeceyeHUs
HENPOELUPYIOIINX IOBEPXHOCTEH BpPALEHUS C NEPECEKAIOIUMUCA OCSIMH  METOJIOM
KOHIEHTpUYeckux cdep. YacTHple ciiydyad IepeceueHus MOBEPXHOCTEW BTOPOro MOpsAKa:
TeopeMa MoOHXa U ee CIIEICTBUE.

Monyns 3. M3o0paxenus npeameros mo 'OCT 2.305-20009.

3.1. N3o6paxenus. Bunel uzoopaxennit mo 'OCT: BuasbI, pa3pesbl, CEUEHHsI, BRIHOCHBIE
aneMeHThl. OcHOBHBIE BUJbL. ['NTaBHBIN BUA, TpeOoBaHMs, MPEABABIsSAEMbIE K IJIaBHOMY BUAY.
JlononmHUTENbHBIE U MECTHBIE BHJBL. Pa3pesbl, KinaccUpUKaIMs pa3pe3oB MO PacloIOKEHUIO
CeKylleld IIJIOCKOCTH OTHOCHTEIBHO IIJIOCKOCTEH MpoeKUuid: pa3pe3bl BepTHKAIbHBIE,
TOpPU30HTAlIbHBIE M HakiIoHHbIE. Kiaccupukamus pa3pe3oB MO YUCITY CEKYUIMX IUIOCKOCTEH:
pa3pe3bl MPOCThIE U CIOXKHBIE — CIOXHBIE CTYIEHYaTble W CJIOXKHBIE JIOMaHbIE DPAa3pe3bl.
CoBmenieHHble  u300pakeHHs. MecTHble pas3pe3bl. CeueHUs HalOKEHHbIE U BBHIHECEHHBIE.
BriHocHble anemenTsl. [IpaBuia 0603HaueHust N1300paskeHuH.

3.2. Haknonnsle ceueHus: reomeTpuyeckux tei. [loctpoeHne npoeknuii 1 HaTypanbHbIX
BEJIMYMH TeOMETpHYecKHX Ted. HakioHHble ceueHus MHOTOrpaHHUKOB. Buael u mnpaBuina
IIOCTPOCHUS CEUYEHUH LMIMHApPA. 3aBUCHUMOCTh BHJAa HAKJIOHHOIO CEYEHUs KOHyca OT
PacroIOXKEeHUsT CeKyIleld MIOCKOCTH OTHOCHTEIBHO OCH KOHyca. HakiioHHBIE ceueHus miapa.
ITpaBuiia NOCTPOEHNS HAKJIOHHBIX CEYEHUN COUJICHEHHBIX TEI.

3.3. AxcoHoMmeTpuueckue uepTexku wuzgenuil. ObpazoBaHue aKCOHOMETPHUYECKOIO
yeprexka.  IlepBuuHas w  BTopuuHas  mpoekiuu.  KoadduuueHntsl  HckaxkeHHs
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aKCOHOMETpHUYECKOro ueprexka. I[lepexom OT HaTypalmbHBIX KOI()PHUIMEHTOB HMCKAKEHUS K
NpPUBEACHHBIM. Buael akcoHomeTpuu. BpimonHeHne uyepTeked MHOTOYrOJIBHMKOB U
OKPYXKHOCTEH B TMPSAMOYTOJIBHOW M KOCOYrOJbHOH (TOPU3OHTAIBHONH U (POHTATHHON)
MU30METPUAX. AKCOHOMETPUUECKHUE YEPTEKHU Fr€OMETPUUECKUX Tell. Pa3pe3sl B aKCOHOMETPUHU.

3.4. Tlpumenenne oOpa3oB W METOJOB HAYEPTATEIBHONW T'E€OMETPHUH I PEIICHHUS
buznKo-xuMHUeCcKUX 3aaa4. ['paduueckoe n300pakeHne cocTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTPE30K COCTaBa, TPEYTOJIBHHUK COCTaBa, TETPadAp cocrana. I paduieckoe n300paxeHNe CBONCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe n3zoOpakeHHE CTPYKTYpbl BEIIECTB, MPUMEPHI
M300pakeHHs BEIIECTB.

4. O0beM y4eOHOH JUCIHIINHBI

o B 3au. | B akan.
Buabl yueOHOI nesTeIbHOCTH

e, yacax
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHYy 4 144
KonraktHas padora (KP): 1,3 48
Jlexrmu (JT) 0,4 16
ITpakTnueckue 3anstus (113) 0,7 24
JlaGopaTtopusie padoTs (JIP) 0,2 8
CamocrositesbHasi padora (CP): 2,7 96
PacuetHo-Tpaduueckue paboTh 1,8 63
IToaroToBka K KOHTPOJIBHBIM paboTam 0,2 9
IToaroroska K cmade 3adera 0,35 12
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/IeTI0B JUCIUILUIMHBI 0,35 12

Buja KOHTpOJISi: 3a4eT ¢ OLEHKOM - -

N B 3au. | Bactp.
Bupl yueOHOI 1esITeNbHOCTH

el qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexuuu (J1) 0,4 12
[Tpaktnyeckue 3anstus (I13) 0,7 18
JlaGopatopusie pabotsl (JIP) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
PacuerHo-rpaduueckue paboTsl 1,8 47,25
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,2 6,75
IToaroroBka x ciade 3a4yera 0,35 9
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIUIUIMHBI 0,35 9

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIMHBI
«MarepuaJjioBeleHHe B TEXHOJIOTMH TYTOIJIABKUX HEMETAJIMYECKMX U CHJIMKATHBIX
marepuajion» (b1.B.10)

1. Heau AMCUMIINHBI:

— TIpuOOpeTeHUe CTyJeHTaMU 3HAHHWM, HEOOXOAUMBIX JIJIsl CAMOCTOSITEIBHOTO PEIICHUS
BOIIPOCOB, CBA3aHHBIX C BBHIOOPOM MaTepUaloB O0OOPYIOBaHMS NMPOU3BOJACTBA TYTOIJIABKHX
HEMETAJUIMYECKUX W CWJIMKATHBIX MATepUajoB, a TakK€ SKOHOMHUYECKHX M SKOJOTMUYECKHX
(bakTopoB,;

— mojy4yeHue HHGOpMAIMM O (QHU3UUECKOM CYIIHOCTH SIBICHUHM, MPOUCXOIAIIUX B
MaTepuanax;
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— YCTAHOBJIEHME 3aBUCHUMOCTM MEXKIY COCTaBOM, CTPOGHHEM U  CBOWCTBaMU
MaTepuasoB, UCIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJOTHUSX TYTOIUIABKUX HEMETANIMYECKUX U
CUJIMKaTHBIX MAaTE€pPHUAJIOB,;

— H3y4YeHHE METOJ0B KOHTPOJISI MAaTEpUajIOB, TEOPUU U MPAKTUKU PA3TUYHBIX CIIOCOOOB
VIIPOYHEHHUSI MaTEepHaoB, 0OECIIEUYUBAIOLINX BBICOKYIO HA/IEKHOCTh U JOJITOBEYHOCTH JeTaleit
MAIIWH, UHCTPYMEHTA U APYTUX U3/EIUl;

— O3HaKOMJICHHE C OCHOBHBIMU TPYIIIaMU MaTepHalioB, UCHOJIb3YEMbIX, B YACTHOCTH,
B TEXHOJIOTUAX TYTOIUIABKUX HEMETAIMYECKUX M CHJIMKATHBIX MaTEpUajoB, HX CBOMCTBaAMH U
00nacTsIMM IPUMEHEHMUS.

2. B pe3yabrare wu3yYeHUsl JUCHMILUIMHBI OOy4Yamluiicss 1O NporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyronumu npodeccuonababiMu (I1K) komneTeHmsaMu:

— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHMYECKHE pEIICHUS Npu pa3padoTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMH C YYETOM
IKOJIOTMYECKUX TocieacTBrid ux npuMeHenus ([1K-4);

— CHOCOOHOCTBIO TPOBOAWTH aHAJIM3 CBIPbS, MAaTepUATIOB W TOTOBOM MPOIYKIUH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO TPOBOJAUTH CTaHAApPTHBIE M  CEPTU(PHUKAMOHHBIE HCIIBITAHUS
MaTepualioB, U3/ICIHUN 1 TeXHOMOoruueckux mnpomeccos ([TK-17);

— TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty (I1K-18).

3namo:

— KiIaccu(UKalM, CTPYKTYpPY, COCTaB U CBOMCTBAa MaTepuasoB, HCIOJIb3YEMbIX, B
YAaCTHOCTH, B TEXHOJIOTHSIX TYrOIUIABKUX HEMETAUTMYCCKUX U CUIIUKATHBIX MaTEPHAJIOB;

— MAapKUpPOBKY MaTCprajIOB, UCIIOJIb3yEMBIX, B HaCTHOCTH, B TCXHOJIOTHUAX TYT'OIIJIaBKUX
HEMETAJUTMYECKUX U CHIMKAaTHBIX MaTepPHAJIOB, 10 POCCUMCKUM CTaHJapTaM;

— OCHOBHBIE KOHCTPYKIMOHHBbIE M (YHKIMOHAJIbHBIE  MaTepuajibl MPOU3BOACTBA
TYTOILIAaBKUX HEMETAINIMYCCKUX U CUITMKATHBIX MaTepI/IaHOB;

Ymemn:

— palMOHAJIBHO  MNOA00paTh  KOHCTPYKLMOHHBIN Matepuan 1 XUMHKO-
TEXHOJIOTHYECKOI0 Ipoliecca (peakropa, anmnapara, MalldHbl) ¢ YY€TOM METOJOB 3alllUThl OT
BO3MO>KHOT'O BO3JEMCTBHSI TEXHOJIOTUYECKON CpEIbl;

Braoemy:

— METOJaMU OIIPEAEIEHUs] CBOWCTB MAaTEpUAJIOB, HCIOIb3YyeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TYTOIUIABKUX HEMETAJUTMYSCKUX U CUIIMKATHBIX MAaTEPUAJIOB;

— JAHHBIMU JUIsI TPUHATUS KOHKPETHBIX TEXHUYECKHX pEIIeHUH mpu pa3zpaboTke
TEXHOJIOTHYCCKUX IPOLCCCOB IMPOU3BOACTBA TYTOIUIABKUX HEMCTAUIMYCCKUX W CUIIMKATHBIX
MaTepHaloB C TOYKH 3pEHHSI TEXHUKO-3KOHOMUYECKOH 3((heKTUBHOCTH.

3. Kparkoe coaep:kanue JUCHUNIHHBI

MarepuanoBeeHe Kak Hayka: LEJIH, 3aJauyd M 3HaueHHe JUCHUIUIMHBL OOmue
TpeOoBaHUs, NPEIbIBIsIEMble K MaTepHallaM B 3aBUCUMOCTU OT YCJIOBHUM HCIIOJIb30BaHUS WU
JKCIUTyaTallMi.3Ha4YeHUE MaTepUuaJoB B Pa3BUTUM XHWMHUKO-TEXHOJIOIMUYECKHUX IPOLIECCOB U
o0OecrieueHny ux 0€30MacHOCTH.

OcHOBHBIE TOHATHSL O CTPOEHUHU, CTPYKTYpE€ U CBONCTBAaX MaTepuanoB. MeTombl
U3YYEHHUS CTPYKTYpPbI U CBONCTB MaTepHaOB.

Crpoenne marepuanoB. Kpucramnnueckue u amopdubsie Marepuaisl. Hanomatepuansl.
CrpykTypa W CTpPOEHHE METAIMYECKHX W HEMETAUIMYeCKHX MarepuanoB. (CBoiicTBa
MaTepuaioB. MeTonbl onpeeneHus: CBOMCTB MarepranoB. Iloka3zaTenn MeXaHU4eCKMX CBOWCTB,
orpezenseMble P  JUHAMMUYECKUX U IUKINYECKUX UCIIBITAHUSAX.

PU3NKO-XUMHUUYECKUE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI TeOpHM CILIAaBOB. JlnarpaMmbl COCTOSIHUSI CIUIaBOB. J[MarpaMMbl — «COCTaB-
CBOMCTBO.

68



Meraunueckrue MaTepUaibl.

Kenezoyrnepoaucteie cmiaBbl. CTPYKTYypbl CIUIABOB KEJIE€30-yriiepod. JluarpaMmmbl
COCTOSIHUS KeJe30-eMeHTUT. KoMIOHeHThI, (a3bl U CTPYKTYpPHBIE COCTABIISIOLINE CTAlCH U
OCJIBIX YYTYHOB.

KoHcTpyKIIMOHHBIE MeTalmyeckue Marepuasbl. KOHCTPYKIIMOHHBIE CTAJM U CIUIABBI.
WNHcTpyMeHTanpHble cTand W criaBbl. UyryHel U TBepable crutaBbl. CBoiicTBa, 0071acTh
IIPUMEHEHHUS, MapKUPOBKA.

Teopus ¥ mHpakTUKa TEPMUYECKOH U XUMHKO-TEPMHUYECKOM OOpabOTKH METaIJIOB U
CIUIaBOB. BiusHue TepMHUYECKON, TEPMOMEXAaHHMUECKONW M XMMUKO-TEPMHUUYECKON 00paboTKH Ha
MeXaHUYeCKue CBOMCTBa cTayiu. Bunel n cnoco6sl nemenranuu. Auddy3nonnoe HacwleHue
MOBEPXHOCTH HeMeTayutaMu. J{nddy3rnonHass MeTau3anus.

OOmast xapakTepucTUKa M KJIacCU(PUKALMi MEAHbIX, AJIIOMUHUEBBIX, MarHuUeBBIX U
TUTAHOBBIX CILJIaBOB. TyroruiaBKue METaJuIbl U CIIJIaBbl HA UX OCHOBE.

OcHOBBI KOPpO3UHM METAIUIOB. [ [pHHINIIBI U METO/IBI 3aIUTEI OT KOPPO3HH.

OcHOBHBIE TPUYUHBI KOppo3un MeTayuioB. [lokasarenn xopposuu. Kimaccudukarius
KOPPO3UOHHBIX MPOIECCOB. XUMUYeckas Kopposus. ['azoBas kopposusa. Koppo3us B )KUIKOCTSIX
— HEIJIEKTPOJIUTaX. OJEKTpoxXxumuueckas Koppos3uss. Kopposus weramioB B ycIOBHUSX
TEXHOJIOTHYECKUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[TpyHIMIIBI ¥ METOJBI 3alIMTHI OT KOppo3uH. KOppO3MOHHOCTONKHE METalJIM4eCKHUe
MaTepuaibl. 3alUTHBIC IOKPBITUA. MeTOIbl 3alUMTHl MAllMH W alllaparoB XUMHYECKHX
IIPOM3BOJICTB TYTOIUIABKUX HEMETANIMYECKUX U CHIIMKATHBIX MAaTEPUAJIOB OT KOPPO3HUH.

Hewmerannnueckue MaTepuasl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coeauHeHuid. CTpoeHue MU CBOMCTBa
oJuMepoB. TepMOpeakTHBHBIE M TEPMOILIACTHUYHBIE IOJUMEPbl. OCHOBHBIE Pa3HOBUIAHOCTH
IIPOMBIIIIEHHBIX OJUMEPOB U I1acTMacc. Pe3suHbl 0o011ero Ha3HaueHusl, ClIeMaIbHbIE PE3UHbI
U 00jacTu UX NpuUMeHeHus. JlakokpacoyHble MaTepuasbl.

TyronnaBkue HEMETAJUIMUECKHUE U CHIIMKATHbIE MaTepuaiibl. Kepamuueckue mMaTepuasbl.
KoHcTpyKIIMOHHAs, MHCTpYMEHTaJIbHAasE M TeXHHUUYECKas Kepamuka. Heopranmdeckoe cTekiIo.
Cutainel. ['padut. Acbect. CBoiicTBa U 001aCTH PUMEHEHHS.

KoMno3sunuoHHble Marepualbl Ha METaUIMYECKOM M HEMETaNIMYECKOM OCHOBE.
Kepamunueckre KOMIIO3UIIMOHHBIE MaTepUAJIbl. Y TJIEPOIHbIE KOMITO3UIIMOHHBIE MaTEPHAIIBI.

OKOHOMHUYECKH 000CHOBAHHBIM BEIOOP MaTepHasoB JJisi KOHKPETHBIX LeJIeH.

BbiOOp ~ KOHCTPYKIMOHHBIX ~ MaTepualoB Ui IPOU3BOJCTBA  TYTOIUIABKUX
HEMETAJUIMYECKUX M CHWJIMKATHBIX MATE€PHAIOB. JKOJOTMYECKHE ACIIEKTHI MaTEpUaIOBEACHUS U
3aIMUTHl METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHHUIIIMHBI

Bunsl yueOHoI paboThI B sax. B axag.

el Jacax
OO01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 1,3 48
Jlexumm (JI) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOSITENIbHOE U3YUYEHUE Pa3JIe]0B JUCIIUILINHEI 11 40

Bupa koHTpoOJISi: 3a4er - -

. B 3au. B actp.

Bunst yaeGHoi paboTh e qacax
O0mas TPyA0eMKOCTb JMCIUILIHHBI 10 Y1e0OHOMY ILIAHY 3 81
Konrakthas paoora (KP): 1,3 36
Jlexumnm (JI) 0,9 24
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[Tpaxtrueckue 3ansatus (113) 0,4 12

CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
CaMocCTOsITeIbHOE U3YUYCHHE Pa3JIeIOB JUCIUILUIMHBI 1,1 30

Bun koHTpoJsa: 3auer - -

AHHOTaNuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«MoaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB B XUMHYECKOH TEXHOJIOTHHI
TYIOIUIABKHX HEMETA/LUINYECKUX U CWIIMKATHBLIX MaTepuasoB» (b1.B.11).

1. Heap aMCHMIIMHBI — TMpHOOpPETeHHWE 3HAHUW B O00JIACTU KOMIBIOTEPHOTO
MOJICIIUPOBAHMS XMMUKO-TEXHOJIOTUYECKUX MPOIECCOB C MPUMEHEHHUEM COBPEMEHHBIX CHUCTEM
KOMITbIOTEpHOM MaTematuku, B 4actHocthu MATLAB u VBA, a Ttakxke mnpuobOpereHue
NPAaKTUYECKUX HAaBBIKOB Pa3pabOTKU JaHHBIX KOMIIBIOTEPHBIX MOJIENEH C OJHOBPEMEHHBIM
pelieHreM 3a7a4d CTPYKTYpHOU U apaMeTpUiecKor UACHTU(PUKAIIH.

2. B pe3yabraTe oOCBOGHHMSl JAUCUHUIUIMHBI OOydawluMiics MO0 mporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams cnenyrommmvu odbmenpodeccnonanbabivu (OITK) u mpodeccroHaIbHBIMU
(ITK) xoMITeTeHIIUSIMHU:

— CIOCOOHOCTBIO BJIaJ€Th OCHOBHBIMH METOJaMH, CIIOCOOAMH M CPEICTBAMH TOITY4CHUS,
XpaHeHus, mepepadoTKu HHQOpPMAIMK, HABBIKAMU pabOThl KOMIIBIOTEPOM KaK CpEICTBOM
yrpasienus uapopmanueii (OITK-5);

— TOTOBHOCTBHIO MPUMEHSITh AHAIUTUYECKUE U UHWCJICHHBIE METOJbl PEIICHUS
MIOCTABJICHHBIX 3a]1a4, MCIIOJI30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHHU, TIPOBOIUTH
00paboTKy uH(OpPMALMM M HUCHOJIB30BaHUEM IMPHUKIAJHBIX MPOTPAMMHBIX CPEICTB CQepbl
npo¢eCCHOHATBLHON JeSITeTBbHOCTH, UCIOIB30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHH M 0a3bl
JaHHBIX B CBOEH MpOodecCHOHANBHON IEeSATeNbHOCTH, MAKEThl MPUKIAJAHBIX IMPOTpaMM s
pacyéra TeXHOJIOrHYEeCKUX mapamerpoB odopynoBanus (ITK-2);

— CIOCOOHOCTBIO HAJIAXKHUBATh, HACTPAUBATh U OCYLIECTBIATH MPOBEPKY 00OPYAOBAHUS U
nporpammHbIx cpeacts (ITK-6).

3namy:

— METOJbl IMOCTPOECHUSI SMIMPUYECKUX (BEPOSITHOCTHO-CTATUCTUUYECKUX) U (DU3HKO-
XUMHUYECKHX (TEOPETHUUYECKHX ) MOIeTeH XMMHUKO-TEXHOJIOTHYECKHUX IPOLIECCOB;

— METO/bI NICHTH(PHUKAINY MATEMaTHIECKUX OMMCAHUI TEXHOJIOTHYECKUX MPOIIECCOB HA
OCHOBE KCIEPUMEHTAIbHBIX JAHHBIX;

— METOJBl ONTHUMH3AIMKA XHUMHKO-TEXHOJIIOTHYECKUX TMPOIECCOB C TPUMEHEHHUEM
AMIUPHYUECKUX U/WIN PU3UKO-XUMUUYECKHX MOJeNei.

Ymemy:

— NPUMEHATh WU3BECTHBIE METOJIbl BBIYHCIUTENLHOW MaTeMaTHMKM M MaTeMaTH4eCKOM
CTaTUCTHKH JUIA PEUICHUs KOHKPETHBIX 3aJad pacdera, MOJECIUPOBAHUS, WACHTU(DUKAINHA U
ONTUMU3AIMH TIPU UCCIEIOBAHUHU, MPOEKTUPOBAHUM U YIPABICHUU MPOLIECCAMH XMMHUYECKON
TEXHOJIOTHH;

— HCIIOJIB30BaTh B CBOCH MPaKTHUECKOW AEATENbHOCTU JJISi JOCTHXKEHUS MOCTABICHHBIX
TeNIeil M3BECTHHIC TTAKETHI MPUKIIATHBIX TPOTPaAMM.

Bnaodemu:

— METOJaMH MaTeMaTHYeCKOH CTAaTHCTHKHU I 00paOOTKH pPe3ylbTaTOB AKTHBHBIX H
MaCCHUBHBIX 3KCIIEPUMEHTOB;

— METOJaMH BBIYUCIUTEIFHOW MaTEeMAaTUKH JUId pa3padOTKM W peajlm3aluyd  Ha
KOMITbIOTEpPAaX AJITOPUTMOB MOJETUPOBAHUSA, WACHTUDHUKAIMM WU ONTUMHU3ALIMH  XUMHKO-
TEXHOJIOTUIECKUX MPOIECCOB.

3. Kpatkoe coaep:kanue AU CUHUIIUHBI

1. OcHOBHBIE TPHHIUIBI KOMIBIOTEPHOTO MOIETHPOBAHUS XUMHKO-TEXHOJIOTHIECKUX
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npoueccos (XTII).

MaremaTnueckiue SMIUPUYECKME U MaTeMaTHYecKue (U3MKO-XUMHUYECKUE MOIEIU U
KOMIIBIOTEPHOE MOJENUpOBaHue. JleTepMUHUPOBAaHHbIE U BEPOSITHOCTHBIE MAaTEMaTHYECKHE
Mozenu. IIpuMenenne MeTo0JI0rNN CHCTEMHOTO aHAIN3a JUIs PEIEHUs 3a/1a4 MOJAEITUPOBaHU.
[IpumeHeHHEe TOpPUHLMIA «YEPHOTO SIIMKA» IPU  MATEMaTHYECKOM  MOJIEIMPOBAHUU.
ABTOMAaTU3UPOBAaHHBIE CUCTEMbl NPUKIAAHOM uHpopMaTtuku. HMepapxuyeckas CTPyKTypa
XUMHUYECKMX IIPOU3BOJCTB M HX MaTeMaTHyecKux Mmojenei. [IpumeHeHne KOMIbIOTEPHBIX
MOJEJICH XHMHYECKUX TIPOLECCOB Ul aHalu3a, ONTUMHU3alUMUd U CUHTE3a XHMHKO-
TEXHOJOTMYECKUX  cUCTeM. (OCHOBHBIE IPUEMBI ~ MATEMAaTHYECKOIO  MOJEIMPOBAHUS:
SMITUPUYECKHUMA, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKUH) U KOMOMHUPOBAHHBIA (TEOPETHUCCKHI).
IlocTpoeHne craTMyecKux W AMHAMUYECKUX Mozenel. Pemenue npsameix 3aaad. [IpoexTHsll 1
IIOBEPOYHBII (OLIEHOUYHBII) pacyeT npouecco. Pemenne oOpatHbix 3agad. [lapamerpuyeckas u
CTPYKTYpHasi HWICHTU(UKAIUS MaATEMaTHYECKUX MOJENe. YCTaHOBJIEHHWE aJEeKBaTHOCTU
MaTemMaTuueckux  mognened. Crpareruss IpPOBENEHUS  PACYETHBIX  MCCIEAOBAHUH U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS pPEaIbHBIX IIPOLIECCOB.

2.IlocTpoeHre SMIUPUYECKUX MOJEIIEH.

@opMyaupOBKa 3aJaud aNIpOKCHUMALMU JIaHHBIX JUISl ONHCAHHUS SKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEM W IIOJIyYE€HUs OSMIIMPUYECKMX MOJENIEH IpoueccoB. Buuel kputepues
anmpokcuManuu.  Kpurepuiih  MeTola  HaMMEHBIIHX KBagparoB. Pemenue 3amaum
annpoOKCHMallMU JJIs HEJIMHEHHBIX M JIMHEWHBIX IO IapaMmerpam Mozened. MarpuuHas
dbopMynupoBKa 3ajaud anmnpoKCUMalUi. AHAJIUTUYECKUNH U aIrOPUTMUYECKUI MOJIXOIbI JUIS
pelleHusl 3aja4yd annpoOKCUMAalMU Ul JIMHEHHBIX W JIMHEAPU30BaHHBIX MOZEIEH METOLOM
HAaUMEHBIINX KBAPATOB.

3aKOH HOPMAaJbHOTO paclpeiesieHUuss sl BEKTOPHBIX CIy4alHbIX  BEJIMYMHBI H
OINpe/Ie/IEHUE MX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTH4ecKoe OKHWIAaHUE M JAUCIEpCHs s
BEKTOPHBIX CIIy4allHbIX BEJNYMH. J[MCIIEPCUOHHBIM M KOPpENALMOHHBIA aHanu3. llonsaTus
JUCIIEPCUM  BOCHPOM3BOJMMOCTH U aJIeKBaTHOCTH, a TaKXXE OCTATOYHOM JMCIIEPCHH.
OmnpeneneHne BHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIILUU U KOA(PHUIMEHTa MHOXKECTBEHHOU
koppemsiiui.  CTaTUCTUYECKUIT TOJIXO0J K ONpPENeNCHHI0 OIIMOOK M MOTpemiHocTed B
HKCIEPUMEHTAJIBHBIX TOUKAX U3MEPEHUM.

PerpeccroHHbIl 1 KOPPENALIMOHHBIN aHAIU3 JUIsl MOCTPOCHHS SMIUPUUYECKUX MOJIETEH
Ha OCHOBE JaHHBIX IMACCUBHOIO 3KcrepuMeHTa. [loHsATHs (yHKUIMM OTKIMKa W (AKTOPOB.
OcHOBHBIE JTOMYUICHUS] PErPECCMOHHOIO M KOPPEeSIIMOHHOrO aHanu3a. Kpurtepun npoBepku
OJTHOPOJHOCTH Jaucnepcuil. BpiOop Buaa ypaBHEHHMH perpeccu, a TakkKe ONpeaeTeHHue
KOA(p(UIIMEHTOB pPErpeccud M MX 3HAYMMOCTH C HCIOJIb30BaHMEM Kputepusi CTblOJEHTA.
[lponienypa  MCKIIOYEHUS  HE3HAUMMbIX  Kod(¢uimeHTtoB  perpeccun.  OmpeneneHue
aJIeKBaTHOCTHU PETPECCUOHHBIX MOJIENIEN ¢ MOMOIIbI0 kputepus dumepa.

OCHOBHBIE MOJIOKEHUSI TEOPUH TJIAHUPOBAaHUS dKcrepuMeHTOB (I): momHbIN (GakTOpHBIH
skcriepuMmenT (IIDD) u obpaborka ero pe3ynapraroB. ONTHMAabHBIE CBOWCTBA MAaTpPHUIIBI
IUIAaHUPOBAHMUST M CBOMCTBO OpTOroHanbHOCTU. OmpezneneHue Kod(p(UIMEHTOB MOAENeH, HxX
3HAYUMOCTH U TPOBEpKa aJeKBATHOCTH ypaBHeHUs perpeccuu. CBOMCTBO poTaTabeabHOCTH
MOJTHOTO (PaKTOPHOT'O 3KCIIEPUMEHTA.

OcHOBHbBIE TIOJNOXKEHHSI TEOPUHU IIaHUpoBaHUs skcriepuMmeHTOB (II): opToronampHbIM
HEeHTpalbHbIH KoMno3uunoHHbIi miaH (OLIKIT) skciepuMenToB 1 00paboTKa €ro pe3ysbTaToB.
ObecnieueHne OpTOrOHAILHOCTH MaTpPUILIbI IJIAHUPOBAHUS U OIPE/Ie]IeHHE BEIMUNUHbI 3BE3JHOTO
wieda. Ormnpenenenue Kod(PQPHUIMEHTOB MOJENH, UX 3HAYUMOCTH U OICHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BhIYMCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (3KCTpEMyMa).

OnTumuzanus SKCIEPUMEHTAIbHBIX HCCIEJOBAHUI C NpUMEHeHHueM Merona bokca-
Bunscona. OcHOBHbIE MOAXOABI K ONTHMHU3ALMU SKCIEPUMEHTAJIbHBIX HCCIEI0BaHUM.
OKCHEpUMEHTAIBHO-CTATUCTUYECKUIT MeToh. CTpareruss ABMKEHMS K ONTHUMYMY II€JIEBOMU
byHkuM (QyHKIMM — OTKIMKA) TpaJMeHTHBIM MeTojloM. Kpurepunm AOCTHKEHUS «I10YTH
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CTAllMOHAPHON 00JaCTU» U METOABI YTOYHEHUS MOJIOKEHUSI ONTHUMAJIbHON TOUKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3. IlocTpoeHne GU3NKO-XUMUYECKHX MOJIEIEH.

Oranbl MaTreMaTH4ecKoro MozenupoBaHuss. @DOpMylIHMpOBKa THIIOTE3, IMOCTPOEHUE
MaTeMaTHYECKOTO OMHMCAaHUs, pa3padoTKa MOJACIUPYIOIIETO aIrOPUTMa, IIPOBEPKA a/IeKBATHOCTH
MOJENIN U WICHTU(UKAUS UX [apaMeTpoB, PACUETHBIE MCCIEIOBAHUSA (BBIYMCIUTEIbHBIN
AKCIIEPUMEHT).

CocraBieHue CUCTEM ypaBHEHMH MaTeMaTHYeCKOro ONMCaHMs IPOLIECCOB U pa3paboTKa
(BbIOOpP)  aNTOPUTMOB UX pemieHUs. biouHBI NPUHLMI [TOCTPOEHUS CTPYKTYPHBIX
mMareMaTHueckux mogeneil. O0001eHHoe onucaHue JABMKEHMs MOTOKOB (a3 B ammaparax ¢
IIOMOIIBI0  TMAPOAVMHAMUYECKUX  MOJENEH,  YYUTHIBAIOIIMX  COCPENOTOYECHHBIE U
pacripe/ie/ieHHble MCTOYHHMKHM BEIIEeCTBA M 3HEpruu (Temnorsl). JlokanbHble MHTEHCHUBHOCTH
UCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKaX, COOTBETCTBYIOIIME Ppa3IHYHBIM (PHU3HKO-
XUMHUUYECKHUX IpoueccaM. OCHOBHBIE THUIIBI YPaBHEHHH MAaTe€MaTHYECKOIO ONUCAHUS XMMMKO-
TEXHOJIOTMYECKUX MPOIECCOB — KOHEYHBbIE, OOBIKHOBEHHBIE auddepeHnnanbupie U
IuddepeHIanbHble YpaBHEHHUS B YACTHBIX POU3BO/IHBIX.

Maremarnueckoe MOJEIUPOBAHME  CTAMOHAPHBIX M JUHAMHYECKHX PEKUMOB
THJIPABINYECKUX MPOLIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IJI00aIbHbIE U IE€KOMIIO3UIIMOHHBIE
METOJIbl PEIICHUs] CHCTEM HEIMHEWHbIX YPAaBHEHHUW, a TaKKe SBHbIE M HESIBHBIE METOJIbI
YUCJICHHOTO PELIeHUs CUCTEM OOBIKHOBEHHBIX u(QepeHnnanbHbx ypaBHeHull. CocTaBieHne
YpaBHEHUH MaTeMaTH4ecKoro omnucaHus mnpouecca. lloctpoenne nMH(OpMaLMOHHBIX MaTpUIl
MaTeMaTHYeCKUX MOJeNe Juisi BbIOOpa OOILIEro ajroputrMa pemieHUus — MOJCIUPYIOIIEro
anroput™ma. Peanuszanust ~ aIropuTMOB — pEUICHHMS]  HEJIMHEHHBIX U OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHU. Onucanue ctauroHapHbIX pexumoB XTI ¢ mpumeHneHuem
CUCTEM JIMHEWHBIX W HEIMHEWHBIX YypaBHEHUMU. lTepallMOHHBIE aIrOPUTMBbI PELICHUS.
[TpumeHeHue MeTOAOB HpOCThIX uTepaiuii U Heloorona-Padcona ans moiydeHus pelieHus.
[IpoGnema cxoammocTH Tpoliecca pemeHus. JJeKOMIO3UIMOHHBIM METO/ PEIICHUS CIIOXKHBIX
CHUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHue HH-GOpMAIIMOHHON MaTpuIbl JUIs BBIOOpa
ONTUMAJIFHOTO aJropuTMa pemeHus 3afgaud. [loHsTue xectkoctu cucteM auddepeHIanIbHbIX
YPaBHEHUH U KpPUTEPUHU >KECTKOCTH. SIBHbIE (ObICTpbIE) W HEsSBHbIE (MEIJICHHBIE) METO]IbI
pemienus. Metozsl nepBoro (Meron Diiiepa), BToporo ( MoauduuIupoBaHHbIE METOABI Diliiepa)
u yerBepToro nopsnaka ( Meros Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK yCeueHHUs..
[lepexonnble OMIMOKM M  OIIMOKM OKpPYIJIEHMsS TpPH  YHCIEHHOM HWHTEIPUPOBAHUU
muddepeHManbHbIX  ypaBHeHHH. CrocoObl o0ecreyeHHs CXOAMMOCTH PpELIeHUs 3aJayM.
[IpuMeHeHrEe HEABHBIX METOJOB JJIsi pPEHICHHUsS JKECTKUX CUCTeM Au(depeHInaTIbHbIX
ypaBHeHu. Onpenenenus mara MHTErpUpoBaHysl UTepallMOHHBIM MeTotoM. MeTtonoB Kpanka-
Huxonbcona (MeTon Tpanenui.

MareMaTnyeckoe MOACIUPOBAHNE CTALIMOHAPHBIX PEXKUMOB IIPOLIECCOB TEILIONEPEIaYn
B IUIACTUHYATHIX M 3MEEBUKOBBIX TEIJIOOOMEHHHKAaX. MaTemMaTHuecKoe OMMCaHHE MPOIECCOB C
OpUMEHEHHEM MoJleNlell HIeaJbHOro CMEIIeHUs W BhITeCHeHHsA. Bbpibop u rpaduueckoe
MIPEICTABIICHUE ANTOPUTMOB pelleHus. [I[pruMeHeHne CTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTEMaTHKH JJIsl pELIEHUS 3a1a4.

MareMaTtnueckoe MOJAEIUPOBAHUE CTALlMOHAPHBIX PEKUMOB IMPOLECCOB TEILIONEPEIAYN
B MPSMOTOYHBIX U NMPOTUBOTOYHBIX TPYOUaTHIX TEMJIOOOMEHHHKOB, pemieHue 3agaun Komm u
KpaeBoil 3a/1a4u Py UHTETPUPOBAHUU CHUCTEM OOBIKHOBEHHBIX AU PepeHInanbHbIX YPaBHEHUH.
MaremMaTnueckoe OIUCAaHUE IPOLECCOB C MPUMEHEHUEM MOJCIIEH HJI€aJIbHOIO BBITECHEHUS.
Pemienune 3amaun Komm m kpaeBoil 3amaun. [IpencraBneHne aaropuTMOB BBIYMCICHUN B BHJIE
UH(POPMALIMOHHON MaTpHIIBl CUCTEMbl YpaBHEHMH MaTeMaTH4YecKOro OMHUCAHUS U OJOK-CXeM
pacuetoB. Marematuueckoe onucanne XTIl ¢ mnpuMeHeHHEM cHCTeM OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUH. OnucaHne 0ObEKTOB € paclpe/leIeHHBIMA B IPOCTPAHCTBE
napamerpamMu. GOopMyIHMpPOBKA HAYaIbHBIX M KPAaeBbIX YCJIOBUU 3ajad pemeHus. YucieHHbIN
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anroput™ l-ro mopsaaka g pemeHus 3anaun Komm. Meron «IpucTpenku» s peuieHUs
KpaeBOH 3a/1a4H.

MaremaTnueckoe MOJEINPOBAHUE CTAL[MOHAPHBIX PEKHMOB IPOLECCOB B PEAKTOpax C
Memankoid. OnncaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHUs IPOU3BOJIBHBIX
CIIOKHBIX XHMHYECKHX peakiuii B JKUAKOW (aze Ui MHOTOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHue KIIOYEBBIX KOMIIOHEHTOB CJIIOJKHBIX XHMHUYECKHMX PEAKUUH ¢ IPUMEHEHUEM
METO/IOB JIMHEHHON aJreOphbl - PAaHTOB MATPUI CTEXHOMETPUYECKUX KOI(P(PHUIIMEHTOB PEAKIIHH.
MaremaTnueckoe ONMCAHHE PEAKTOPHOIO Ipolecca ¢ pyOaikol JUisi MPOU3BOJIBHOM CXEMBI
NPOTEKaHUsA XMMHUYECKOH peakiuu. BpIOOp anropuTMoB pemieHus: 3aJadd ¢ MPUMEHEHHEM
UHPOPMALIMOHHOM  MaTpHllbl  CHCTEMbl  YpaBHEHMH  MaTreMaTH4YecKoro OMNHMCaHUs U
NPEJICTAaBJICHUS AITOPUTMA PEIICHUS C TOMOIIBIO OJIOK-CXEMBI pacueTa Mpolecca.

MatemaTnueckoe MOAEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIANKOW. MareMarnueckas T[OCTAaHOBKA 3ajJadyd Uil  pPEaKkluud C  IPOU3BOJIBHOU
crexuomeTpuyecko cxemoil. dopmynupoBka 3amaun Komm — 3agauM ¢ HadaabHBIMU
yCcIoBHAMHU. Pa3HOCTHOE TpeACTaBICHUE CHCTEMBI OOBIKHOBEHHBIX JU(QepeHIIHaTbHBIX
ypaBHeHuil. IlocTtpoeHne HHPOPMALMOHHOM MaTpulbl Ui BbIOOpa aaropuTMa pereHHs.
['paduueckoe npeAcTaBiIeHNUE AITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI pacyera.

MaremaTnueckoe MOAEIMPOBAHUE CTAL[MOHAPHBIX PEKUMOB B TPYOUaThIX PEaKTOpax C
IPSIMOTOYHBIM U NPOTUBOTOYHBIM JBUKEHHEM TEILJIOHOCUTENEH. MareMaTuueckasi oCTaHOBKa
3aJa4M JUIs PEaKLMKU C KOHKPETHOM CTeXnoMeTpuieckoin cxemon. @opmynuposka 3agaun Komm
— 33/1a4yd C HayaJbHBIMU YCIIOBUSIMU M KpPaeBOM 3ajaud — 3aJaud C KPAeBbIMM YCIOBHSIMH.
Pa3HOocTHOE TMpeacTaBiIeHHE CUCTEM OOBIKHOBEHHBIX JIU(QepeHIMaIbHbIX YpaBHEHUH.
[Toctpoerne MHPOPMALMOHHBIX MATPHIl JJs BBIOOpa anropuTMoB pemeHus. I 'paduueckoe
IpeJCTaBICHNUE AITOPUTMOB PELICHHsI B BUJIE OJIOK-CXEMBbI pacyera.

MareMaTHuecKoe MOJEITHPOBAHNE HECTAIIMOHAPHBIX PEXHMOB IPOIIECCOB B TPYOUATHIX
pEaKToOpax U YMCICHHbIE AITOPUTMbI TUCKPETU3ALUH [T pelieHHsl cucTeM AudQepeHnanbHbIX
YPaBHEHUH € YaCTHBIMH MPOU3BOAHBIMU. MaTteMaTuueckasl IOCTaHOBKA 3aJjauu JUIsl peakliuu ¢
KOHKPETHOH CTEXMOMETPUUYECKON cxeMoil. DOpMyJIMpOBKa HAYaJIbHBIX U IPAaHUYHBIX YCIOBHH.
HuddepenunanpHple  ypaBHEHUST B YaCTHBIX  MPOM3BOAHBIX -  BJUIMIITUYECKOTO,
napaboJMYeckoro ¥ TUHepOOIMYECKOro  THUMOB. ANTOPUTMBI  pEIIEHUs  ypaBHEHUH
napabonuyeckoro Tuma. MaTtemaruyeckass ~MOJENb  XMMHUYECKOTO  IpeBpallleHuss B
U30TEPMHUYECKUX YCJIOBHUSX JJIsl HECTALlMOHAPHOIO Ipolecca B TpyOUaThIX ammaparax ¢ yueToM
IPOJOJIBHOTO IEPEMENINBAHNUA W C TNPHUMEHEHUEM OJHOINapamMeTpudecko aud¢dy3noHHON
MOJIENIU JJIs1 ONTUCAHUS THIPOJANHAMHUYECKOW OOCTAaHOBKU B PEAKLIMOHHOM MOTOKE. AJTOPUTMBI
pelieHus B BHJE CHCTEM HEIMHEWHBIX ypaBHEHHUH, a Takke OOBIKHOBEHHBIX
TuddepeHIMaIbHbIX YPaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB.

MaremaTnueckoe MOJAEIUPOBAHNUE CTALMOHAPHBIX PEXUMOB IPOLECCOB HEMPEPBHIBHOMN
MHOTOKOMIIOHEHTHOM pekTUHKanuu U abcopOuuu. MareMaTHueckoe ONMCaHue Ipolecca
MHOTOKOMIIOHEHTHOH peKTHU(UKAIMK B TapenbuaToll KosoHHe. MojenupoBanue (ha30BOro
paBHOBECHSI U IIPOLIECCa MAaccONEpelaud Ha Tapejakax B MHONOKOMIIOHEHTHBIX CUCTEMax. YUeT
TEIUIOBBIX OaJlaHCOB Ha Tapeikax IpU MOJEIMPOBAHUU TMpollecca B PEeKTU(DUKAIMOHHON
KOJIOHHE. JIeKOMITO3MIIMOHHBIN aJrOpuTM pacyeTa mpolecca PpeKTUPHUKAIMU B KOJIOHHOM
ammapaTte. MareMaTH4ecKoe OIHMCAaHWe TMpoIlecca MHOTOKOMIIOHGHTHOM aOcopOruu B
HacaJlo4HOM KOJIOHHE. MozenupoBaHHue Mpolecca MHOIMOKOMIIOHEHTHOM Maccolepenadn B
CEKLHMAX HACaJ04YHOM KOJOHHBI. AJITOPUTM pELICHHs KpaeBOM 3ajaud Uisi MOJEIHPOBAHUS
npoiiecca abcopOLUU B HACaI0UHOM KOJIOHHE.

4. OCHOBBI ONITUMU3AIUN XUMHUKO-TEXHOJIOTUYECKUX MPOILIECCOB.

Pemenne 3amay onTUMHM3aLMM € TEPMOAUMHAMMYECKHMH, TEXHOJIOTHYECKUMHU,
HKOHOMUYECKUMU, TEXHUKO-DKOHOMUYECKUMH U SKOJIOTMUYECKUMU KPUTEPUIMU ONTUMAIBHOCTH.
Ontumanbhble pecypcocOeperatonie XTII. BpiGop kpuTepueB ONTUMAIBHOCTH (LIEIEBBIX
¢byHknuii). @opMynupoBKa MHOTOKpUTEpPHATbHOM 3amaun ontuMuzanuu. OcoOeHHOCTH
pelieHuss ONTHUMM3alMOHHBIX 3agad XTIl 1npu  Hanuuum  HECKOJIBKMX  KPUTEPUEB
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ONTUMAJILHOCTH, OBPKHOM XapakTepe 1eaeBoi (PYHKIMM U HaJMYUU OrpaHudeHuil 1-ro u 2-ro
poza.

ANTOpUTMBI OAHOMEPHOM M MHOTIOMEPHOM ONTHUMHU3aLMU. MeToabl CKaHUpPOBaHUS,
JOKaJIM3alMU 3KCTpeMyMa, 30JI0TOro cedeHus U uucen PuboHauum B cilydae OAHOMEpPHOU
onTUMH3alMU. MeTo/Ibl MHOTOMEPHOI ONTUMU3ALMU HYJIEBOTO, IEPBOTO U BTOPOTO IMOPSIKOB.
CuMIIeKcHbIE, CllydallHble M TPaJUEHTHBIE METOAbl MHOTOMEPHOM omnTuMH3auuu. Mertox
mrpadHbIX GYHKINHA.

5. 3axmovenue. [Ipumenenue kommnbroTepHblx Mojened XTI mpu mpoekTupoBaHHHU
xumuueckux npousBoacts — B CAIIP. 3agaun cucteM aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUSA
(CAIIP) m cTpyKTypa CHCTEM KOMIIBIOTEPHOIO MpOCKTHpoBaHUsA. MHpopmammoHHoe u
maremaTtrueckoe obecrieuenue CAIIP. ABToMaTH3MpOBaHHOE MPOSKTUPOBAHUE C TPUMEHEHUEM
KoMnbroTepHbIX Moaenend XTII.

IIpumenenne komnbroTepHblx monened XTIl mpu ynpaBileHMM TEXHOJIOTMYECKUMH

nponeccamu — B ACYTIL. KommnsrorepHoe wmoaenupoBanue XTIl B pexume peaibHOTO
BpeMeHU. Cuctembl mpsiMOro HuQpoBoro (KOMIBIOTEPHOIO) YIPaBIECHUS TEXHOJIOTHUYECKUMU
MPOLECCAMU. OcobenHocTH peanuzanuu KOMIIBIOTEPHBIX Mozaenen XTII B

aBTOMATHU3MPOBAHHBIX CHCTEMaX YIpaBlieHUs TexHonoruueckumu npoueccamu (ACYTII).
4. O0beM y4eOHOM TUCHUTITHHBI

Buabl yue6HOM paboThI B3au. | B akan.
el qacax
O01mas TpyA0eMKOCTb 1M CHUILTTHHBI 3 108
Kounrakthas padora (KP): 1,3 48
Jlexmmm (JI) 0,9 32
ITpakTnueckue 3anstus (113) - -
JlaGopaTtopusie padots (JIP) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
CaMoCTOsITeTbHOE U3YUYECHHE Pa3/IeIOB NUCIUIUINHBI 1,7 60
Buja KoHTpOJISA: 32a4eT ¢ OLIEHKOM - -
Bus1 yaeOHOM paboThl Bsau. | Bactp.
el qacax
O0mas TpyA0EMKOCTb JMCIHIIIHHbI 3 81
KonTaktHas padora (KP): 1,3 36
Jlexumn (J1) 0,9 24
[Tpaktuueckue 3anstus (113) - -
JlabopaTtopusie padoTs (JIP) 0,4 12
CamocrositesabHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YYEHUE PA3IET0B JUCIUIUIMHBI 1,7 45
Buj KOHTpOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoveil NPOrpaMmMbl JIUCHUIIIHHBI
«MmuHepasorust ¥ KpUCTAVIOrPaus TYrOIVIABKUX HEMETAIMYECKUX U CHIIMKATHBIX
matepuasion» (b1.B.12)

1. Heap auCHMIJIMHBI — TPHOOpEeTeHHWE 3HAHMKW OO0 OCHOBHBIX  TOHATHAX
KpucTajsiorpaguu, KpUCTAUIOXMMHUH, MHMHEpPAJIOTMM U T1erporpaguu aias MOHUMaHUS
B3aMIMOCBSI3M BHYTPEHHETO CTPOCHHS TBEPJOTO Tella ¢ ero (PU3UKO-XMMHUYECKUMU CBOHCTBAMU
JUISl YIIPABIIEHUS CTPYKTYPOH M Ka4E€CTBOM TEXHHUYECKUX MATEPUAJIOB.

2.B pe3yabTrare uH3y4YeHHs] AUCHHUILUIMHBI O0y4YyalwuMiicsi 10 TMporpamme
0akaJjiaBpUaTa J10JIKeH:
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Obaaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) u npodeccrnoHabHBIMU
(ITK) xoMIieTeHIIUSIMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA O CTPOCHMM BEIIECTBA, MPUPOAE XUMUYECKOU
CBSI3M B Pa3JIMYHBIX KJIACCaX XUMUYECKUX COCIUHEHUH [UIsl TOHMMAaHMs CBOMCTB MAaTEPUAIIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOMIUX B okpyxarouiem mupe (OI1K-3);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHME CBOMCTB XMMHMYECKHX JIEMEHTOB, COCAVNHECHUN U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 npodeccruoHanbHoi aesrenbroctu (I1K-18);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 WH(POpPMALUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

— OCHOBHBIE MIOHATHS KpUCTaLiorpaduu;

—  OCHOBHBIE IIOHATHS KPUCTAITIOXUMUH;

— OCHOBHBIC TIOHATHSI MUHEPAJIIOTUH U NIETporpaduu.

Ymemu:

— OIpeneisTh OCHOBHbIE KpUCTALIOTpapUUEeCKHe XapaKTEPUCTHKU  UJI€ANbHbBIX
KpPUCTAJIJIOB;

— OIpeneisTh OCHOBHBIE KPUCTANIOXUMUYECKUE XAPAKTEPUCTUKH KPHUCTAUINYECKUX
CTPYKTYp KPUCTAJLJIOB;

— OIpeneisTh OCHOBHBIE KPHUCTAUIOONTUYECKUE XapaKTEPUCTUKH MUHEPAIbHOTO
CBIPBS U TEXHUYECKUX IIPOAYKTOB;

— MPOBOJIUTH KpHUCTaIOrpaduveckoe, KPUCTALIOXMMUYECKOE W MHHEPAJOTHUECKOe
ONMCAHNE MUHEPAIILHOTO ChIPbsl CUIIMKATHON IIPOMBILUIEHHOCTH.

Braoemy:

—  METOJMKOMN onucaHust MOpQ OO KPUCTAIIIOB,

—  METOAMKON OMMCAHUSI OCHOBHBIX TUIIOB KPUCTAUNIMYECKUX CTPYKTYP;

—  METOAMKOW IPOBEIEHUS KPUCTAIUIOONTUYECKOTO aHaJIN3a MUHEPAJIOB, TOPHBIX IOPO
U TEXHUYECKOTO KaMHSI.

3. Kpatkoe cofep:kanue AU CUHITUHBI

Baenenue.

Conepxanne M 3anaud Kypca. Mcropus pasBuUTHS MHMHEpAJIOrHM, KpHUcTamiorpaduu,
KpucTtaymoxumMun. Csi3b KpucTamuiorpapuu, KpUCTAIUIOXUMUHM, MUHEPAJIOTHUH U neTporpaduu ¢
00I11eTeOpeTUYECKUMHU AUCIUIUIMHAMY U CTIEHUAIbHBIMU KYpCaMH.

Monynsb 1. Kpucrannorpagus.

1.1. Kpucrannuueckas CTpyKTypa U XapaKkTepHble CBOHCTBA KPUCTAILIOB.

Kpucrannuueckast pemerka. XapakTepHble CBOICTBa KpPUCTAIIOB (OJHOPOJIHOCTb,
AQHU30TPONHS M CIOCOOHOCTh K CaMOOTPAHEHUI0). DJIEMEHTbl OIpaHEHHs] KPHCTAIOB. 3aKOH
MOCTOSTHCTBA YIiI0B. OCHOBHBIE METO/Ibl BBIpALIMBAHUS KPUCTAJUIOB (M3 pacTBOPOB, PacIlJIaBOB,
U3 PacTBOpa B pacIljiaBe).

1.2. CummeTpus KpUCTAIIOB. DJIEMEHTBl CAMMETPUU U CUMMETPUUYECKHE OTepaIiu.

Teopemsl cioXeHHsI 2I€MEHTOB cuMMeTpuu. Popmyna cummeTpun. CHUMMETpHUsS Kak
IOPUHLINI KJIAcCU(UKALUK KpUCTAIIOB. EMUHWYHBIE M CUMMETPUYHO DaBHbIE HaIpaBIICHUS.
Kareropun, cuaronuu. 32 xiacca CHMMETPHUH (TOYEUHBIE TPYIIBI KpUCTAIIIOB). KoopauHaTHbIe
CUCTEMBl U CHUMBOJIbI TpaHeil. BbIOOp KOOpAMHATHBIX Ocel B KpucCTajlaX HU3LIeH, cpenHel u
BeIcuIiel KaTeropuu. Ilpoekiuu crepeorpaduueckue W THOMOCTepeorpaduueckue. 3aKoH
npocTeix yucen. Kpucraminorpadpuueckue cuMBOibl rpaHei kpucramioB. CumMBosisl Musuiepa
(hKl).

1.3. ®opMBbI naeaTbHBIX U peATbHBIX KPUCTAILIOB.

3akoHBl pacmnojoXkeHusi rpaHeidl B Kpuctamnax. Popmsl kpucramios. Ilpocteie n
KOMOMHHMpOBaHHbIe (opMbl. OrpaHeHHe KPUCTAIIIOB HU3IIEH, cpelHel U BbICIIEH KaTerOpHuu.
Peanbuble kpuctamibl. opMbl peabHBIX KpUCTALIOB. VCKa)kKeHHBIE U YCIOXKHEHHBIE (POPMBI.
Kpucrannnueckue ckenerbl U aeHApUTH. HuUTeBHUIHBIE M BOJOKHUCTBIE (DOPMBI KPHUCTAILIOB.
HezakoHoMmepHble, NpHUOIMKEHHO-3aKOHOMEpPHBIE W 3aKOHOMEPHBIE  CPOCTKH  (IpY3Bl,
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napajieNbHble CPOCTKH, JBOWHUKU CPACTaHUS U JBOMHHUKH MPOPACTAHUS, MOJUCHHTETHUECKUE
JBOMHUKH, CEPOIUTHI, SIMUTAKCHUS.

Mopyns 2. Kpucramioxumus.

2.1. KpucramioXxumMuueckue XapakTepuCTUKU CTPYKTYp KPUCTAILIOB.

[Ipenmer u 3amaum kKpuctauioxumMuu. OmnHcaHWe AATbHETO MOPSJIKAa B KPUCTAIAX C
IIOMOILBI0 IIPOCTPAHCTBEHHBIX peuleTok. Kpucrammueckas CTpykTypa U CIOCOOBI  ee
MOJIEJIMPOBaHUS. DIIEMEHTapHasl Aueiika KpUCTAIUIMUECKON PElIeTKH KaK CUCTEMA TPAHCISALU M.
[Tapametpsl, cummetpust (dopma) u Tunsl 1eHTpoBok (P, C, I, F) snemenTapHbix siueek. 14
pemerok O.BpaBe, ux pacnpenenenue mo cuHroHusM. [IoHATHE O MPOCTPAHCTBEHHBIX TPyHIax
CUMMETPUU. DJEMEHTbl CUMMETPUM KPUCTAUIMYECKUX CTPYKTYp (IUIOCKOCTH CKOJb3SIIEr0o
oTpakeHHss U BUHTOBBIE ocu). Cummerpus 230 mpoctpanctBeHHbIX Ipynn E.C.denoposa.
CumBonel  A.lllengnuca. IlpencraBneHne KpUCTAUIMUECKUMX CTPYKTYp B BHJAE ILAPOBBIX
YJIIaKOBOK M KJIAJOK. [ekcaroHanpbHas ¥  KyOuMdeckas  IUIOTHEHIIME  YIIaKOBKH.
KoopauHanuoHHble yncia 1 KOOpAXHAILMOHHbIE MHOTOTPaHHUKH.

2.2. OCHOBHBIE CTPYKTYPHBIE THITBI KPUCTAIUTMYECKUX BEIIECTB.

CucrtemMaTuka KpUCTAUIMYECKUX CTPYKTYp. ONUCaHHE CTPYKTYpPHBIX THIIOB IPOCTBIX
BEIIECTB (MeIu, MarHus, rpadura, anamasa U Jp.), OuHapHeix coemuuenuin tuma AX, AX,
(ranura, ¢roopuTa, pyTuia U ap.), TEpHAPHBIX COCTUHEHUH (IIMTHUHENH, IEPOBCKUTA U p.).

2.3. CTtpyKTypa OCHOBHBIX MOAM(DUKALINI KpeMHE3eMa U CTPOCHUE CUITHKATOB.

CtpykTypa OCHOBHBIX MoAM(UKaLUNA KpeMmHe3eMa (KpUCTOOAIUT, TPUIUMMT, KBApIL).
CucreMaTnKa CHJIMKATOB: OCTPOBHBIC [SiO4]4', KOJIbIIEBBIE [SiOg]nz', LIEIIOYEYHBIE [Si309]n4',
ciouctsie [Siz0s]%, kapkacusie [SiO2], [AlSis0g]",[AlLSi0s]° u ap. KoopamHaumoHtoe
COCTOSIHWE JTFOMHMHUS B CHJIMKaTax. Paszimuune B CTPOSHUH alFOMOCHIIMKATOB (TIOJIEBHIE IITATHI,
He(enuH, U Ip.) U CUIUKATOB AIIOMUHHUS (CUIMMAHUT, IUCTEH, MYJLUTUT | JIp.).

2.4. UnenTndukanus KPUCTALTHYECKUX BEIIECTB C MOMOIIBIO PEHTTE€HOCTPYKTYPHOTO H
PEHTreHO(a30BOr0 aHAIHU30B.

VYpaBuenue bperra-Bynsda 1 nHbpOpMaTHBHOCTD pEHTTEHOBCKHX METOJIOB aHAIM3a TPHU
U3y4EHHH KPUCTANTNYECKUX BELIECTB.

Monynb 3. Munepasnorust u nerporpadusi.

3.1. Baxwneiimme kmacchl MUHEPAlIOB U UX JUMArHOCTUKA MO (PU3MKO-MEXaHUYECKUM
CBOMCTBAaM.

OcobeHHocTn cocTaBa W ¢u3nyeckue cBoOHCTBa. ['eHe3nuc u (HOpMBI HAXOXKJIEHHS
MUHepaJioB B mpupoje. CaMOpoaHble METaUTbl MU METALIOWABI. 30JI0TO, TUIATHHA, Tpadwur,
anMas, cepa. OKcuIbl U TUAPOKCUIbl. OKCHIIBI JKelle3a: TeMaTHT (KPacHbIM JKeJle3HSK), MarHEeTUT
(MarHUTHBIN KENEe3HSK), XPOMHUT (XPOMUCTBIH JKEIE3HSK), JUMOHUT (OYypbIi kene3HsK). OKcUIbl
KpeMHHUs: KBapl (TOpHBIA XpycTallb, >KMJIbHBIA KBapll, MOPHOH), XaJlEAOH, araTbl, omai -
NPUPOIHBIN Tellb KpeMHEKHCIOThl. CHIIMKATHL: TIOJIEBBIE MIMATHI, He(ETHH, MMPOKCEHBI, TIIMHBI,
TaJIbK, acOecT, CepHmeHTUHUT, mupoduut. Anatut u ¢ochoputsl. KapOoHaTel, HUTpaATHI,
cynb(daThl: KaJbLUT, MarHe3uT, JOJOMMT, THUIIC, COJa, TPOHA, MHUPAOMIUT (TOpbKasl COJib),
QTYHUT (KBACLOBBIM KaMeHb). ['aloreHuabl: rajJuT W KaMeHHas COJib, CWJIbBHH, (DIFOOPHT.
Cynbuapl, apceHUIbl U aHTUMOHUJIBI: TUPUT (CEpHBIM KOJIYEAAH), XAJIbKOMUPUT (MEIHBIH
KoyryesiaH) u Jip. /lnarHoctiuka MUHEpasIoB MO UX (PU3UKO-MEXaHUYECKUM CBOIMCTBAaM: FeHE3HC U
(bopMBI HAXOXKJICHUS MHUHEPAJIOB B TPHUPOJE, IBET, IIBET YEPTHI, MPO3PavyHOCTh, CHANHOCTH,
TBEPJOCTh, IJIOTHOCTh M UX IPUMEHEHHE B TIPOMBIIIIJIEHHOCTH. .

3.2. CucremaTuka TOpPHBIX IMOPOJ M WX JUATHOCTHKA MO (HU3UKO-MEXaHUYECKUM
CBOMCTBAaM.

MarmaTrdeckie TOpHBIC TOPOABI: TIYyOWMHHBIE TIOPOABI (TPaHUTHL, HE(PEITNHOBBIE
CHeHUTHl u J1p.). M3znuBmmecs mnopoasl (6a3anbTsl, HophUpUTHl W ap.). IIpoayKThI
BYJIKAHMUYECKOH J1eATeNbHOCTH (Ty(]bl, em3a, MepiuThl U Ap.). JKunbHble MOPOb! (IIETMaTHUTHI,
KHUIBHBIA KBapi). OcalouHble TOpHBIE MOPOABI: OOJOMOYHBIE MOPOABI (IECKH, MECUAHHKH),
IJIMHBL  (KaOJIMHOBBIE, MOHTMOPWJUIOHUTOBBIE). XWMHUYECKHE W OHOJIOTMYECKHE OCaJIKH
(MUHEpaNbHbIE COJM: aHTUJPUT, THIIC, KAMEHHAs COJIb, KAPHAJIUT U JIp.; KapOOHATHBIE MOPOIbI:
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U3BECTHSIKM, MEJ, JOJIOMHUTBI, MAarHe3uThbl, MEpPrejd; KPEeMHE3EMHCTbIE TIOPOJbI: OIOKH,
Tpemnenbl, TMaTOMUTHI). MeTaMmopduueckue TOpHbIE MOPOAbL: MEPEKPUCTAIIIN30BAaHHbIE TIECKH U
MeCYaHUKH (KBAPILUTHI), MEPEKPUCTAIUIN30BAHHBIC U3BECTHAKU U MeJl (Mpamop), ClAaHIbl U Jp.
JlmarHocTtrka rOpHBIX MOPOJ MO MX (PU3MKO-MEXaHHMUYECKUM CBOMCTBaM: MUHEpalIbHBIA COCTaB,
CTPYKTYpa, TEKCTYypa U T€HE3UC TOPHBIX MOPOJI U TPUMEHEHUE B IPOMBILIIICHHOCTH.

3.3.  Kpucramioontuyeckue METOJAbl HCCIEAOBAHUS MHUHEPAIBLHOTO  CBIPbS U
TEXHUYECKUX MPOJIYKTOB.

OcHOBHbIE ONTHYECKHE XAPAKTEPUCTUKU KPHUCTAUIOB: TMOJSpU3AlMs U JBOITHOE
JTy4derpeioMIIeHHe CBETa B KPUCTALIAX, MMOKA3aTEIM MPEIOMIICHUS, ONTUYECKUE UHIUKATPUCHI
KPUCTAJIJIOB BBICIIEH, CpEeAHEH M HU3IIeH KaTeropuy U AUCIIEPCHs] MHAMKATPUCHI, aHU30TPOIHS
MOTJIOIICHHUST CBeTa KpucTauiamu (Tuieoxpousm). [IpakTUkyM 1O KpPUCTaNIOONTHYECKUM
METOJIaM HMCCIIE0BAaHUS MUHEPATIBHOTO ChIPbS U TEXHUYECKHUX MPOAYKTOB: MUKPOCKOIMUYECKHUIT
(B mpOoX04IlleM U OTPAXKEHHOM CBETE) 1 UMMEPCUOHHBIM METOIbl aHATTU3A.

4. O0beM yueOHOM JUCUMIJIMHBI

Buner yaeOHOI paboThI B3au. | Bakan.

el gacax
OO01asi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IIAHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexmmm (JI) 0,4 16
[Tpaktuyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
IToaroroBka qoxiana 0,3 10
CaMoCTOATEIbHOE U3YUYEHHE PA3/IETI0B IUCIUIIIMHbI 1,4 50

Buja koHTpOJISI: 3a4eT - -

Bunet yueGHoI paboThl B sau. | B acp.

el qacax
O0mas TpyA0eMKOCTb JMCIUILIHHBI 10 Y1e0OHOMY ILIAHY 3 81
KonraktHas paoora (KP): 1,3 36
Jlexumn (JI) 0,4 12
[Tpaktuueckue 3anstus (I13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
IToxroroska moxiaga 0,3 75
CaMoCTOATEIbHOE U3YUYEHHE PA3/IETIOB TUCIUIIIMHbI 1,4 37,5

Bua koHuTpoJf: 3auer - -

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI
«XHUMHYECKAs] TEXHOJIOTUSI TYTOMJIABKMX HEMETAINYECKHUX U
cHUIMKATHBIX MaTepuasioB» (51.B.13)

1. Heab aucHUIUIMHBI — TpUOOpEeTEeHHE TMpencTaBleHH 00 OoOImMX OCHOBax
TEXHOJIOTUH CHIIMKATHBIX MAaTE€PHaIOB, N3yUYeHHE (PU3NKO-XUMHUECKUX W WH)KEHEPHBIX OCHOB
TEXHOJIOTUM ¥ METOJOB YIpaBJIEHUS MpPOIECCAaMU MPOU3BOJCTBA CHJIMKATHBIX MAaTEpUANOB U
U3JIeNNii; 03HAKOMJIEHHE C COBPEMEHHBIM YPOBHEM TEXHOJIOTUH PA3JMYHBIX BHIOB CHIIMKATHBIX
MaTepHaloB.

3agauu IUCIUILUINHEIL:

— oOyueHHMEe OCHOBaM TEXHOJOTHYECKUX TMPOIEecCOB OOpabOTKM  CHIMKATHBIX
MaTepHasoB,

— BbBIpa0OTKa HABBHIKOB OPraHU3allMM TEXHOJOTMYECKUX CXEM, IO3BOJISIONINX
IPOM3BOJIUTH U3JIENHUS C 3aIaHHBIMU XapaKTEPHUCTUKAMH.

2. B pesyabTare u3yyeHHMsl AMCUHUILVIMHBI oOydawumiics N0 mNporpamme
0akaJjiaBpUaTa J10JIKeH:
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Obnadams cnenyronumu npodeccuonanbapiMu (ITK) kommeTenusaMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIISATH TEXHOJIOTUYECKUN TPOLIECC B
COOTBETCTBUU C PETJIAMEHTOM U MCIIOJIb30BaTh TEXHUUECKHUE CPENICTBA AJIs1 U3MEPEHUS
OCHOBHBIX [TAPaMETPOB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs U npoaykuun (I1K-1);

— CIIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUUECKUE PELIEHUS PU pa3padoTKe
TEXHOJIOTHYECKHX IPOIECCOB, BEIOUPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTUHU C YUETOM
9KOJIOTHYECKHX MocieacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO HUCIIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COEIMHEHUIN U
MaTepUalioB Ha UX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonanbHoi aesteaproctu (ITK-18).

3nams:

— KJIacCU(PMKALIHMIO OCHOBHBIX BUOB CHJIMKATHBIX MAaTEPHAIOB U U3CIIHIA;

— ChIppEBYI0 0a3y TEXHOJOIMH BSIKYIIMX MaTEpUANIOB, CTEKJIOM3JENIUM, CHUTAJUIOB,
KEpaMHUUYECKUX U3/CIIUHA U OTHEYIIOPOB U IIPUEMBI UX ITOATOTOBKHM U KOHTPOJI Ka4eCTBa;

— TEXHOJIOTUYECKUE CXEMBI MOIY4YEHHs Pa3IUYHBIX TUIIOB CHJIMKATHBIX MaTEpUAIOB U
u3enuii W BUAbl 00OpYAOBaHHWSA, UCHOJb3YEMbIE JJI HUX pealu3alld; — CHOCOObI
IPUTOTOBJICHUS CHIPbEBBIX CMecel, (JOpPMOBaHHUSA, CYLIKH, BBICOKOTEMIEpaTYpHOl 00paboTKu
CUJIMKATHBIX MaTEPUAIIOB U U3/IEIIN;

— OCHOBBI (DPM3HKO-XMMHUYECKUX IPOLIECCOB, NPOTEKAOIUX IPU CHUHTE3€ CTEKIIa,
KEPaMHUKH, BSOKYIIHUX U CTEKJIOKPUCTANINYECKUX MAaTEPUAJIOB;

— CBOWMCTBA CHJIMKaTHBIX MaTepUaJIOB M HUX B3aUMOCBS3b C TEXHOJOTMYECKUMU
¢daxTopamu, a TaKKe CIIOCOOBI U IPUEMBI, 00ECTICYNBAIOIINE TTOTYIEHUE H3/ACTHI 1 MaTepHAIIOB
C 33JJaHHBIMU CBOWCTBaMU;

— OCHOBBI KOMIIOHOBOYHBIX PEUICHUH TEXHOJIOTHIECKOTO 000PYAOBaHHUS.

Ymemn:

— BBIOMPATH CHIPHEBBIC MAaTEPHAJIBI ISl pEalTN3alii TEXHOJIOTUIECKHX TPOLIECCOB
MOJIYYEHUS U3JIETIUI U3 CTEKJIa, KEPAMUKH U BSDKYIIUX MaTEPUAIOB;

— PacCUUTBIBAaTh COCTABHI CHIPHEBBIX CMECEi, 00eCIeunBaIOIINX MOJTyYeHHE
CUJIMKATHBIX U3/ U MaTEPUAJIOB C 3aIaHHBIMHA CBOWCTBAMU;

— BBIOMpaTh Hanbosee 3(h(HheKTUBHBIE TEXHOJIOTMYECKUE CXEMbl U PEXXHUMBbI Ha pa3HbIX
nepezesax Iporu3BOACTBA CHIIMKATHBIX MaTEPUAJIOB U U3CIINN;

— KOHTPOJIMPOBATh KAYECTBO MOJy4aeMbIX MATEPUAIIOB U U3JIEIIUH;

— IPOU3BOAUTDH PACUETHI [0 TEXHUKO-3KOHOMHYECKOMY 00OCHOBAHMIO TEXHOJIOTUYECKUX
CXEM IIPOU3BOACTBA CUIIMKATHBIX MaT€pPUasIOB U U3JCIINN;

— IPOBOJUTH AHAIN3 HAYYHOW, TEXHUYECKOW M HOPMATUBHOM JOKYMEHTALIVH.

Braoemy:

— METOJIAMH U CPEACTBAMHU TEOPETHUECKOT0 U IKCIIEPUMEHTAIIBHOTO HCCIIEAOBaHUS
IIPOLIECCOB CUHTE3a, U3YUYECHHs CBOWCTB TYIOILUIABKUX HEMETAJUIMYECKUX U CUIIMKATHBIX
MaTepHaoB;

— IpUEeMaMU MPOEKTUPOBAHUS COCTABOB ChIPbEBBIX CMeceH, 00eCIeunBaIOIINX
MOJIyYEHUSI MaTepUaIOB U U3JEINUN ¢ 3aJaHHBIMU (U3UKO-XUMHUUYECKUMU, MEXaHUYECKUMU U
XyJI0’KECTBEHHBIMU CBOMCTBAMUY,

— 3HaHUSMU 00 OCHOBHBIX MpoIleccax U 000pyA0BaHUH, 00ECTIEUNBAIOIINX TPOBEICHNE
TEXHOJIOTUYECKUX MPOLECCOB, 00€CIEUNBAIOIINX BBICOKOE KaUe€CTBO MPOAYKIIUH;

— METOJ]aMH NPOBEICHUS CTAHAAPTHBIX UCTIBITAHUM 110 OMPEIEIeHUIO PU3UKO-
XUMHUYECKHX M (PU3MYECKHX CBOWCTB OCHOBHBIX BHJIOB TYTOIIJIABKUX HEMETANIMYECKUX U
CUJIMKATHBIX MaTepUaIoB

— KEPaMHMKH, CTEKJIA, BSOKYIIMX MaTEpUasoB;

— METOJaMH pacuera 3KOHOMUYEeCKOH 3(h(PEeKTUBHOCTH BHEAPSEMBIX TEXHOIOTHUECKUX
pELICHUH U IIPOEKTOB;

— PALMOHAJIBHBIMU IIPUEMaMU ITOMCKA U UCITOJIb30BAaHUS HAYYHO-TEXHUYECKON
uHpOpMaLUH.
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3. Kparkoe conep:kanue TUCIHUNIHHBI

Moayns 1. OOmue mNpUHOMNBI TEXHOJOTHH TYTOIJIABKUX HEMETaUIMYEeCKUX |
cunukatHeix MatepuainoB (THCM).

OcHOBHBIE TOHATUS W TepMuHoJiorus B TexHojoruu THCM. Uctopusa pasButus
TEXHOJIOTHI KepaMUKH, CTEKJIa U BSDHKYIIUX MaTepuanoB. [IpuHIMIIMATBHBIE CXEMbI TEXHOJIOTUN
CHJIMKATHBIX MaTepUAIOB — KEPAMHKH, BXKYIUX U CTEKJIA, UX OOIIME U OTIIMYUTEIbHbBIE YePTHI,
[I0CJIEI0BATENBHOCTh TEXHOJIOTMUECKUX T1EPEIEIIOB

CoipbeBble  MaTepualbl, HX IMOJArOTOBKA, COCTABJIIEHUE CBIPHEBBIX  CMECEH.
XapakTepucTuka OCHOBHBIX BHUJOB MPUPOJHBIX, CUHTETHUYECKMX U TEXHOTEHHBIX CBHIPbEBBIX
MaTepuaioB, UcHoib3yeMbix B TexHoiorun THCM, u mpenbsBisieMble K HUM TpeOOBaHUS.
KpemHezeMucTolie, TIMHO3EMUCTHIE, MTOJIEBOIITIATOBbIE, KAPOOHATHBIC U CYIb(aTHBIE CHIPHEBBIC
matepuaibsl. [Ipourie mpupoaHbie ChIpbeBble MaTepuanbl. Vcrnonb3oBaHHE B KayecTBE ChIPbs
OTXOJIOB TPOM3BOJACTBA TYrOIUIABKMX HEMETAJUIMYECKUX W CHJIMKATHBIX MAaTepUaioB U
TEXHOTCHHBIX MMPOIYKTOB IPYTHX OTpaciieidl MPOMBIIIICHHOCTH.

JloObrua, oOoramieHue, ycpelaHEHHWE, OoO0paboTKa MHHEPaIbHOTO  CBHIPhS, €ro
TpaHCIOPTUPOBKAa M xpaHeHue. OCHOBHBIE CIOCOOBI (DU3MKO-MEXAaHUYECKOW MOJITOTOBKU
CBIPBEBBIX MaTepuaioB (ApoOIeHUE, TIOMOJI, pacceB, KilacCU(UKALUS U T.J.).

Teopernueckue OCHOBBI Ipoliecca U3MeNbueHus: TBepAbix Ten. Crnenuduka mpoieccoB
npoOieHus W 1moMojda. TBepAOCTP W XPYHNKOCTH  CBHIPDHEBBIX ~ MaTEpHANOB;  IIKaia
Pa3MoJIOCTIOCOOHOCTH CHIPHEBBIX MaTepuaioB. Beibop cocoba u3menbueHus: B 3aBUCUMOCTH OT
TBEPAOCTH U XPYNKOCTH Marepuayia. DU3NKO-XUMHYECKHE METOAbl HHTECHCU(DUKAIUU
MPOLIECCOB M3MENbUCHHUS; BIHUSHHE IOBEPXHOCTHO-aKTUBHBIX J00aBok. Cyxoe M MOKpoe
u3MenbYeHue. BiusHue TOHKOCTM HW3MENBYEHHS HAa KAuyeCTBO  CBIPHEBBIX  CMecei.
Knaccudukanus u npuHIuN 1eHCTBUS U3MEIbUYUTEIeH OCHOBHBIX THUIIOB.

MexaHu4deckasi COPTHPOBKAa M KJIacCH(UKALWs M3MEIbUYEHHBIX MaTepHANIOB. 3€PHOBOM
COCTaB MOPOIIKOOOPA3HBIX MaTEPHUATIOB U PA3IMUHBIE CIIOCOOBI €r0 BBIPAKECHHUS.

CMmecuTenbHble YCTPOWCTBA W NPUHLUMI UX JedcTBUSA. KOHTponb OZHOpPOJHOCTU
CBIPBEBBIX CMECEH; KPUTEpUM KAuyecTBa CMENIMBAHUA W HX BIHMSHUE HA MOCIEIYIOIINE
TeXHoJoruueckue mnpouecchl. CrocoObl TpaHCIOPTUPOBKM M XPAHEHUS CHIPHEBBIX CMECEH.
['panynupoBanue 1 OpUKETUPOBAHUE IIUXT.

Mopyns 2. OO01miast TEXHOJIOTUS BSIKYITUX MaTEPHUAIIOB.

OCHOBHBIE TEPMUHBI U TOHSTHS, UCIOIb3YEMbIE B TEXHOJIOTMH BSDKYIIMX MaTepHalOB,
METOJbl OLEHKM KayecTBa BsDKyIIMX MarepuanoB. OOmias TeXHOJOTMYecKas cxema
MPOU3BOJICTBA BSDKYIIMX MaTepUATIOB, IMOCJIEAOBATEIBHOCTh TEXHOJIOTMYECKUX MEpPENeIoB U
3a/1a4M, pelaeMble Ha HUX.

Knaccudukanus u xapakTepuCTHKa ChIPbEBBIX MaTEPHANIOB LIS MPOU3BOACTBA BSHKYIIMX
MaTepuaioB (KapOoHaTHOE, IIIMHUCTOE, KapOOHATHO-TIIMHKUCTOE, INIMHO3EMHUCTOE U CYJIb(paTHOE
CBIpPbE, JOMEHHBIE U 3IEKTPOTEPMO(POC(HOpPHBIE HITAKH, 307IbI).

TexHONMOTHA, CBOMCTBA M TPUMEHEHNE TUTICOBBIX BSDKYIIUX BUIIBI TUIICOBBIX BSDKYIIUX U
CXeMbl HX NPOU3BOACTBA. Jlermaparanusi TUICOBOrO KamHs. TeXHONOrus MpoU3BOICTBA
CTPOUTENILHOTO U BBICOKOIPOYHOTro rumca. OCoOOeHHOCTH KPUCTAJUIMUECKON CTPYKTYpHI a- U [3-
CaS0,4-0,5H,0. TBepeHue TUMICOBBIX BSIKYIIIHX.

TexHomorus, CBOMCTBA, MPUMEHEHHE U3BECTKOBBIX M MarHE3MAJbHBIX BSDKYIIMX. BUIbI
M3BECTKOBBIX BSKYIIUX MaTeprasioB. ChIpbeBbIE MAaTEPHAIIBI U CXEMbI TPOU3BOJICTBA HErallIEHON
u3BecTU. TexHolornyeckue mapaMeTpbl Mpoliecca MOJyuYeHUs: OKCHAA KallbliMsi B HIAXTHBIX U
Bpamjaromuxcsi nevax. ['maparanus v TBEpJIEHWE H3BECTKOBBIX BSDKYIIMX M HMX CMeced ¢
[JIAKOM, MYIII0JIaHaMU, KBApLEBBIM MECKOM U T.J. TBepAeHHE H3BECTKOBO-KPEMHE3EMUCTBIX
KOMIIO3UIIUI TpH THIpoTepMalbHOW 00pabdoTke. OCHOBHbIE BHIBI M3AEIHA Ha OCHOBE
M3BECTKOBO-KPEMHE3EMHUCTBIX BSDKYIIMX W O0JIaCTH HX TMpUMEHeHHs. Pa3HOBUAHOCTH
MarHe3uajibHbIX BSDKYIIMX BemlecTB. ChIpbEeBble MaTEpHalbl M TEXHOJOTUS UX MOJIyYEHUS.
3aTBOPUTENH JTsI MAarHE3UATBHBIX BSKYIIUX BEIIECTB, TUAPATALNS U CrielU(rKa UX TBEPIACHUSI.
CBoiicTBa M NPUMEHEHHE KayCTUUECKOT0 MarHe3nTa U KayCTUYECKOTO JOJIOMUTA.
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TexHomorus, CBONCTBA M IPUMEHEHHE NOpTIaHALEMEHTa. XHMMHWYECKHMH COCTaB
KJIMHKepa. Ponb OTHENbHBIX OKCHUIOB B KIWHKEpe. ['mapaBiuyeckui, KPEMHE3EMHCTBHIN U
TJIMHO3EMUCTBI MOy M, KO3()(UIMEHT HACBIIICHUS KIIMHKEPa U3BECThI0. MUHEpaTornaecKuit
COCTaB KJIMHKepa. XapaKTepUCTHKAa OCHOBHBIX MUHEPAJIOB U UX CBOMCTBA. CXEMBI IPOU3BOJICTBA
HNOPTJIAHALEMEHTa PA3TUYHBIMUA CHOCO0AMH: MOKPBIM, CYXUM, KOMOMHMPOBAHHBIM. TEeXHHKO-
SKOHOMMYECKHE MPEUMYIIECTBA KaXAO0r0 M3 HUX. TEXHOJIOrMYecKOoe 3HAa4YCHHE MHUHEpaJIbHON
OpuUpoabsl M (PU3MUECKUX CBOMCTB ChIpbs. Posb 100aBOK, BBOJAMMBIX B CBIPHEBYIO CMECh U
nopTiaHauemMenT. JlpoGieHue W U3MelbYeHHE ChIpbeBbIX MarepuanoB. Iloaroroska u
KOPPEKTHPOBAHUE CHIPHEBOI1 CMECH.

ITponiecc oOpa3oBaHus KIMHKEpa BO BpALIAIOIMXCA Me4ax. TeXHOIOrn4eckue 30Hbl BO
Bpalaromeics neuyn. XuMHUKO-MHUHEPATIOTHIECKUE U (DU3NYECKHUE MPEBPAIICHUS 00KUTaeMOro
MaTepuaia 1o JUiMHe nedn. OxnaxacHue KIMHKepa. X0JIoAUIbHUKA. M3MenpueHre KIMHKEpa U
[I0JIyuYEHUE 1IEMEHTA. XpaHEHUE, YIAaKOBKa U OTTpy3Ka ieMeHTa. KOHTpoJib IPOM3BOICTBA.

I'maparanysi KIMHKEpHBIX MHHEpanioB. XHUMHUYECKMH M (Da30BbIi cocTaB NPOJIYKTOB
BBICOKOTEMIIEPATYpPHOTO CHHTE3a M €ro BIMSHHE HAa TUAPABIMYECKHE CBONCTBA BSKYILUX
martepuainos. IIponeccel TBepaeHHS U GOPMHUPOBAHUS CTPYKTYPhI HEMEHTHOTO KaMHS.

Koppo3us nopTinanieMeHTHOr0 KaMHsI

TexHosorus, CBOWCTBA M NPUMEHEHHE CIELHUAIBHBIX LeMEeHTOB. IlynuonaHoBsie u
HUIaKonopTiIanaueMeHTsl. CocTaBbl, OCHOBHbBIE CBOMCTBA, OCOOEHHOCTU TEXHOJIOIMH U 00J1acTU
IIPUMEHEHHUs. benblil U IBETHBIE LIEMEHTHI.. TaMIIOHaXXHbIE LIEMEHTBHI.

I'muHo3eMUCTBI 1IEMEHT. XMMUKO-MUHEPAJIOTHYECKUIM COCTaB, CIIOCOOBI MOIY4YEHUS U
cBoiicTBa. O6nmacTu nmpuMeHeHus. Pacmmpsromuyecs: HeMEeHTbl Ha OCHOBE MOPTJIAH/LIEMEHTa U
TJIMHO3EMHUCTOTO [IEMEHTa, CyIb(OaTIOMHHATHBIE U CyTb(o(eppruTHBIC IIEMEHTHI.

CrpoutenbHble pacTBOPBI, OETOH, XKee300eToH. ChIpbeBble MaTepHUallbl,
[PUHLIUIIAATIbHBIE TEXHOJIIOTUYECKUE CXEMBI NoTydeHusl. OcOOEHHOCTH COCTaBOB U CBOMCTB
06eTOHOB pazauyHOro Buaa. OCHOBHBIE METO/1bI (POPMOBAHMUS, UCTIOJIb3YEMbIE B TEXHOJIOTUU
BSOKYIIMX MaTepUanoB (BUOPOYIUIOTHEHUE, TPECCOBaHNE, TpaMOOBaHKE, IEHTPOPYTHPOBAHNUE).

Monyns 3. O61mast TEXHOIOTUs KEPaMUKH U OTHEYTIOPOB.

BBenenune B TexHonoruio kepamuku. CTpykTypa Kepamuueckoro Matepuana. OCHOBHBIE
TEPMUHBI U MOHATHUS, UCIIOJIb3yeMbIe B TEXHOJOTHH KepaMHUKU U orHeynopoB Kiaccuduxanms
KepaMHYECKHX MaTepUajoB U U3ENUH [0 COCTaBy, CTPYKTYpe U 00JacTsIM npuMeHeHus. Oomas
TEXHOJIOTMYECKAass CXEMa IIPOM3BOJCTBA KEPAaMHUKH, IOCJIEI0BAaTENbHOCTh, HA3HAYEHUE U
CYILIHOCTh TE€XHOJOTMYECKHUX MEPEesIOB U 33Jauu, peliaeMble Ha HUX — MOATOTOBKA ChIPhEBOU
cMmecH, hopMoBaHuUe, CyIIKa, O0XKHT.

Knaccupukanus u XapakTepuCTHKa CHIPbEBBIX MaTepUaloB JUId IPOU3BOJCTBA
TPAJUIIMOHHON KepaMUKU (TJIaCTUYHbIE M OTOIIAIOLIME MaTepuanbl, MiuaBHH). Celpbe IS
IIPOM3BOJICTBA OTHEYNOPOB M TeXHMUYECKON ((yHKUMOHaNbHOM) Kepamuku. Iloaroroska
CBIpBEBBIX MaTepuasoB. [IpuHIMIBI pacyeTa CbIpbeBbIX cMecel. THUIIBI CBIPBEBBIX KEPAMUYECKHUX
macc. IlpuroroBieHue ChIppEBBIX CMECE MOKpPBIM M CyXHM crnocoOoMm, 00opynoBaHHE,
HCIIOJIb3YEMOE IIPHU 3TOM

dopmoBaHHE KepaMUYecKoro mnoisygadpukara: ruiactudeckoe (opMoOBaHUE, JIUThE M3
BOJHBIX CYCHEH3UH, JWUTbe 1oA JaBiaeHueM). CyIIHOCTP NPOLECCOB M IPHUMEHSEMOE
obopynoBaHue

Ponp u 3amaum mporecca Cylmiku B TEXHOJIIOTUH KepaMuKU. Pexumsl cymku. CyniHOCTb
MIPOLIECCOB, MPOTEKAIOIIUX MPHU CYIIKE

BricokoTeMniepaTypHble MPOLIECCH], IPOTEKAIOIIUE IIPU H3TOTOBIECHUM KEPAMUKH.
[TapameTpsl, XapakTepU3YIOLIUE MMOJHOTY CIEKaHUS KEPAMUKH U X U3MEHEHHE B 3aBUCHUMOCTH
OT Temreparypbl oOkura. BiusiHue ycnoBHH BBICOKOTEMIIEPATypHOI'O CHHTE3a Ha KOHEYHBIN
(ba30BbIi cOCTAB MOTyYaeMbIX MaTEPHAIOB

TexHomorusi, cCBOWCTBa, MPUMEHEHHE CTPOUTEIBHOW KepaMuku. I'py0asi cTrpoutenbHas
KepamuKka (TJIMHSHBIM KUpOHMY, 4epenuua, ApeHaxHble TpyOsl). Knaccudukauus wuzgenui,
npeabaBisieMble TpeOoBaHMs M 00JacTH NpuUMeHeHus. TumoBas TEXHOJIOTHYECKas cxema
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U3TOTOBJICHUS TPyOOi CTPOMTEIHHOH KEpaMHKH METOJOM IUIACTHYECKOro (opMoBaHMS Ha
IIpUMepe TIMHAHOTO KUpIInya.

OO6nunoBouHble, (hacajHble TUIMTKUA U TUIMTKU JUIA TOJ0B. Pasnuuus B TpeOoBaHUAX K
n3zenusiM. TexXHOJIOrus IIUTOK C UCIOJIb30BAHUEM IOTOYHO-KOHBEHEPHBIX JIMHUN. OCHOBHBIE
BU/Ibl XUMHYECKHU CTOMKUX KEPAMUYECKUX U3JIEIHMH.

TexHomorus, CBOWCTBa, TPUMEHEHHE  TOHKOW  Kepamuku.  Kiaccudukanus
dapdopodasiHcOBBIX U3JICITHIA (X035HiCTBEHHBIE, CaHUTAPHO-TEXHUYECKHE,
aneKkTpoTexHudeckue). TpeboBaHust kK HUM. THUIIOBBIE CXeMBbI MOATOTOBKH MAaccC, IIACTHYECKOTO
dopmoBanus u JUThA. l7asypoBanume u jAekopupoBaHue GaphopodasHCOBBIX H3ICIUH.
Ocobennoctu oOxura. OCHOBHBIE HAalpaBJIEHUS Pa3BUTUS TeXHOIOruu. [yasypoBaHue u
nexopupoBanne (aphopodasacoBeix uzgenuii. OCOOEHHOCTH MPOU3ZBOJICTBA CAHUTAPHBIX
KEpaMHUYECKHUX U3JEIUN U DIIEKTPOU30JIATOPOB.

TexHonorus, CcBOWCTBA, NPUMEHEHHWE OTHEYMOPHBIX MaTepuaynoB. Kiaccuduxamnms
orHeynopoB. OCHOBHBIE 3KCIULyaTallMOHHBIE CBOWCTBAa OrHeynopoB. Mx B3auMMOCBA3b €O
CTPYKTYpO#l, XuMu4eckuM U (pa3oBeiM coctaBoMm. Crnenuduueckue TpeOOBaHUS K CHIPbEBBIM
MaTepuanaMm Uil IPOU3BOJCTBA OTHEYNOpoB. THIOBas cxema M3rOTOBJICHMSI OTHEYNOPOB Ha
IpUMepe TEXHOJOTMU IIaMOTHbIX wu3aenuil. KpemHezemucrteie orumeynopsl. OrHeynopsl U
KepaMMKa M3  KBapueBoro crekna. Orheymopsl Ha  OCHOBE  OKCHJA  MarHus.
XpoMoMarHe3uajibHble UM  MarHe3uajbHO-LIIMHUHENUAHbIE  orHeynopbl. OrHeymopsl U
BBICOKOTEMIIEpAaTypHbIE  3JIEKTpOHArpeBaTead W3  KapOuga  KpeMmHusA.  JlerkoBecHble
(TENIOU30AUOHHBIE) OTHEYIOPHbIE W3JEIUS U M3/ENINS U3 BBICOKOOTHEYIOPHBIX BOJIOKOH.
Crpoenne u Ttemnodusnyeckue cpoicTBa u3genuil. TexHoskoHOMHYeckas 3()(EeKTHBHOCTH
UCIIOJIb30BAaHUSl TEIIOM30JSLMOHHBIX OrHEynopoB. COBpPEMEHHbIE HAIpaBIECHUS DPA3BUTHS
IIPOU3BOJICTBA OTHEYIIOPOB.

TexHonorus, CBOHCTBa, NPUMEHEHHE TEXHUYECKOH Kepamuku. Kitaccuukarms
TEXHUYECKOM KepaMHMKM [0 CcocTaBy M oOjactaM mnpuMmeHeHus. OOmue 0coOeHHOCTH
TEXHOJIOTUH U3AETNI TeXHnYecKor kepamuku. Criennduieckne TpeOoBaHUS K ChIpbl0. MeToabl
dopmoBanus. OcobeHHoctu oOxura. CroernuanbHble METOJbl 00pabOTKU (MeTayuIM3anus,
MexaHuuyeckass oopaborka). TumoBas cxemMa TEXHOJIOTMH TEXHUYECKOW KEpaMHKH Ha IpUMEpe
KOPYHAOBBIX U3JIEIHUH. Kepamuka Ha OCHOBE VHAWBUYyaJIbHBIX OKCH/JIOB.
BricokornuHozemucras 1 MarHe3najibHas KepaMuka. Marepualibl KOHACHCATOPHON KEpaMHUKH.
Baxueliime Tunbl mbe30KepaMuKM MarHuTHas KepaMHKa Ha OCHOBE (DeppoOLINHUHENEH.
Kepamuka Ha ocHOBE OECKHCIOPOIHBIX BHICOKOOTHEYIOPHBIX COETUHEHUH (HUTPHbI, KapOubl,
cuniuasl). Kepamuueckne KOMITO3MIMOHHBIE MaTepHaibl. PoJib TEXHHUYECKOH KEpaMHUKU B
Hay4YHO-TEXHUUYECKOM MpOorpecce.

Monynb 4. O61as TEXHOIOTHS CTEKJIA U CUTAJUIOB.

OcCHOBHbIE TIOHSTHSI U ONPEJEICHUS, UCIIOJIb3YEMbIE B TEXHOJIOTUU CTEKJIA U CUTAJIJIOB.
Crekio00pa3Hoe cocTosiHWE U CBoOMcTBa cTekoi. Temmeparypa crtexioBaHus Tg U MHTepBal
ctekioBaHua. OCOOEHHOCTH M3MEHEHHUS! CBOMCTB B MHTEpBaie cTekyioBaHUS. COBpeMEHHbIE
IIPEJICTABIEHNS O CTPOCHUH CTEKIIA.

TexHonornueckue cBoiicTBa cTeKia. BS3KOCTh M ee poib B TEXHOJOTHUU CTEKIa.
KpucrannuzanyonHas CroCOOHOCTb CTEKOJ M €€ pOojib B TEXHOJOTMHM cTekna. Dusmko-
XUMHUYECKHE U MEXaHMuYecKHe CBOWCTBa cTekia. Temnodusndeckue, 3JIEKTpoPU3NYECKUe MU
ONTUYECKHUE CBOMCTBA M MX POJb B TEXHOJIOTMU M JKCIUIyaTallUd CTEKOJ M CTEKJIOM3JEIIHM.
BinsHMEe XMMHUYECKOr0 COCTaBa M TEMIIEpPaTyphbl HA 3TH CBOMCTBA. XMMHUYECKAsl YCTOMYUBOCTh
crekoi.. Ilpenensl MpoOYHOCTH CTeKiIa Ha pacTsbkeHue, u3ru0, cxartue, yaap. CrnocoObl
YIPOYHEHHUs cTeksa. [[puHINIIBI TPOEKTUPOBAHUS CTEKOJ C 3aJJaHHBIMU SKCILTyaTalluOHHBIMU U
TE€XHOJIOTMYECKMMH CBOMCTBAMU

Krnaccudukanys npoMbIIUIEHHBIX CTEKOI M CTEKIOU3JEINN 0 XUMUYECKOMY COCTaBYy,
CBOWCTBaM, HAa3HAYEHUI0O W OO0JacTAIM TNpUMEHEHUs TexXHOJOrMyeckue IpoLecchl B
npou3BoJcTBe cTekna. OOoOuIeHHas TEXHOJOTWYecKass CXeMa M OCHOBHBIE CTaJHH
IIPOU3BOJICTBA CTEKJIOU3EIINN.
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Krnaccudukanus u xapakTepuCTHUKA CHIPHEBBIX MAaTEPHAIIOB VISl MPOW3BOJICTBA CTEKJIA U
cutaisioB. OCHOBHBIE CBIpHEBBIE MaTepuanbl — KHCIbIE, IIEJIOYHBIE, IIeJoYe3eMebHbIE.
BcenomoratenbHble  ChIpbEBBIE MaTepHalibl — YCKOPUTENIH, OCBETJIIMTENN, BOCCTAHOBUTEIH,
oOecrBeynBaTeNd, KPACUTEIH, TIYIIUTEIH. TexHonornueckue cxeMbl W OCOOEHHOCTH
MOJATOTOBKHU CBIPbSl M IIPUTOTOBJIEHUS LIMXThI HA CTEKOJIbHBIX 3aBOJAX.

CreknoBapenue.  OCHOBHBIE  JTalbl  CTEKJIOBApEHUS:  CHUIMKAaTOOOpa3OBaHUE,
CTEKJIOOOpa30BaHME, OCBETJICHHE, TOMOTCHHM3alHs, CTyAKa. TEeXHOJIOTUYECKHE OCHOBBI
MIPOMBINIJICHHOTO CTEKJIoBapeHus. Bujbl medeil. YciaoBus 1 0cOOGHHOCTH NMpoOBapa HIMXTHI B
IIPOMBIIIIEHHBIX CTEKJIOBAPEHHBIX Meuax. TeXHOJOTMYEeCKHE PEXUMBbl BAPKH OCHOBHBIX THIIOB
MPOMBIIUICHHBIX CTEKON.  MeTonbl MHTEHCHU(PHUKAIMU CTEKJIOBAPEHUS — JIOMOJHUTEIbHBIN
JIEKTPONOJOTPEB, IEPEMELLIMBAHNE CTEKIOMACCHI, JIEKTPOBAapKa, TEIIOBAsk U30JISILMS [T€YEH.

®opmoBanue  crekinousnenuii.  HempepblBHOe W 1uKiIMuYeckoe — (opmoBaHue.
TexHOJIOrHYECKHE XapaKTePUCTHKH U TTapaMeTPhl IPOMBIIIJICHHBIX CIIOCOO0B ()OPMOBaHUSI.

TemnoBast 00paboTKa CTEKIOU3ACIUN (OTHKUT, 3aKaliKa). XapaKTepUCTHKA IPUMEHIEMOT0
oOopynoBanus. MexaHuueckass U XUMHUYECKas o00paboOTKa IOBEPXHOCTH CTEKJIOU3JCIINM.
Haznauenne u knaccudukanusi crnoco0oB 00paboTku. DPU3MKO-XUMHUYECKHE MPUHIIUIBI U
TEXHOJIOTHYECKUE PEKUMBI METO/10B 00padoTku. KOHTpoIIb MpOn3BOCTBA.

JIucroBoe crekio. TexHonornyeckasi cxema nojaydeHus. XapakTepUCTHKA, aCCOPTUMEHT,
CBOICTBa JIMCTOBBIX CTEKOJ]. THUIBI U TEXHUKO-KOHOMHYECKHME IOKa3aTeNlU CTEKJIOBapEHHBIX
nevel, NpPUMEHSEMbIX B TPOM3BOACTBE JHCTOBOro crekia. Kiaccupukamus MeTonoB
¢dopmoBanus.  [IpuHIUMIBI, TEXHOJIOTMYECKHWE PEXKHUMBI,  ammaparypHoe  odopmieHue
dbopmoBanus crekia uepes jgoaouky (BBC), co cBoboanol nmoBepxHoctu crekinomaccsl (BBBC),
Ha pacmuiaBe Meramia ((rmoar-meron). CpaBHUTEIIBHAS XapaKTEPUCTUKA METOAOB (hOPMOBAHUS
aucToBoro crekia. CoBpeMEHHbIE TEHACHIIMHM Pa3BUTHS TEXHOJOTUU JIMCTOBOTO CTEKJIa U
pacIIMpeHus ero aCCOPTUMEHTA.

ApPXUTEKTYpHO-CTPOUTEIBHOE  CTEKJIO. TEeXHOJOrMYecKkas CcXeMa  HU3TOTOBJICHHUS.
Ha3nauenue, acCOpTUMEHT U XapaKTEPUCTHUKA OCHOBHBIX BHJIOB APXMTEKTYPHO-CTPOUTEIBHBIX
CTeKOJ (apMHMpPOBAHHOE M Y30p4aTO€ CTEKJIO, CTEKIOOJOKH, CTEKJIOHMaKeThl, MEHOCTEKJIO,
OOJUIIOBOYHBIE MaTepuanbl Ha OCHOBE CTeKiIa). TexXHoIornyeckue CXeMbl M MapaMeTpbl
IIPOU3BO/ICTBA.

Tapnoe crekio. TexHonornueckasi cxema U3roToBieHus. Buapl, Ha3HaueHHe U OCHOBHbIE
TpeOOBaHUs, MPEIbIBIsIEMble K CTEKISHHON Tape. TeXHONOTrMYecKHe CXeMbl U TapaMeTpbl
MPOU3BOJCTBA. MeTO0/1bl YIPOUHEHHUS CTEKIIOTAPHI.

ACCOPTUMEHT M COCTaBbl COPTOBOro crekina. OCOOEHHOCTM Bapku U BBIPAOOTKU
XPYCTaJIBbHBIX U IIBETHBIX CTEKOJI. MeTOIbl IEKOPUPOBAHUS COPTOBOTO CTEKJIA.

Texnuuyeckoe creknmo. TexHonormdeckas cxema monydeHusa. Knaccudukanus
TEXHUYECKOTO CTEKJIa 10 Ha3HAYeHMIO, COCTaBaM, CBOMCTBaM. XapaKTEpUCTHUKAa OCHOBHBIX
TUIIOB TEXHUYECKOI'O CTEKIIA.

Curamipl W LUIaKOCUTaIBl. TeopeThyeckue OCHOBBI HANpaBICHHOM OO0BEMHON
KPUCTAIIM3AIMU CTEKOJI. KaTamu3aTtopbl KpUCTAIM3alUU, UX BUIBI M MPEIBSIBISIEMbIE K HUM
TpeOoBaHus. TexHOMOrM4yeckrue CXeMbl MOJYUYEHUs CHUTAIOB. XapaKTepUCTHUKAa OCHOBHBIX
Bu0B. OCOOEHHOCTH CBOIMCTB U IPUMEHEHUSI.

4. O0beM yueOHON HATPY3KHU

o B akan.
Bunet yueGHoit paboThl B 3au. en.

qacax
O0mas TpyA0eMKOCTb JMCIUILIMHBI 10 Y4eOHOMY IIaHy 5) 180
KonrakthHas paoora (KP): 1,8 64
Jlexrum (J1) 0,9 32
[Mpaktryeckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
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Pedepar 1,0 36

[ToaroroBka K KOHTPOJILHBIM paboTam 0,3 10,8
IToaroToBKa K MpakTUYECKUM padboTam 0,3 10,8
IToaroroBka k cnade 3adera 0,4 14,4
CaMocCTOsITEIbHOE N3YUEHHUE Pa3/ieIoB Kypca 1,2 44

Bua KOHTpOJIA: 3a4UeT ¢ OLEeHKOM - -

Bupl yueOHO#M paboTh B 3au. en. Bactp.
qacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IVIaHy 5) 135
Kounrakthas pa6ora(KP): 1,8 48
Jlexuuu (JI) 0,9 24
[Tpaktuueckue 3ansatus (113) 0,9 24
CamocrositesibHas padora (CP): 3,2 87
Pedepar 1,0 27
[ToaroroBka K KOHTPOJILHBIM paboTam 0,3 8,1
[TonroToBka K MpakTHYECKUM paboTam 0,3 8,1
IToaroroBka k cnade 3adera 0,4 10,8
CamocTosTeNnbHOE H3YYeHUE pa3AeioB Kypca 1,2 33

Buja koHTpOJIAA: 3a4eT ¢ OLEHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«/lononnuTe/ibHBbIE IJIaBbl GU3UKH B XMMHYECKOH TEXHOJIOTHH TYTOIIABKUX
HeMeTAJIMYEeCKUX U CHIIMKATHBIX MaTepuasioB» (b.1.B.14)

1. Heap aucuunmiInHbl — npuoOpeTeHne 3HaHUI 10 OCHOBHBIM pa3jienaM (U3UKU U
YMEHMIO IIPUMEHSATD UX B JPYTUX €CTECTBEHHOHAYYHBIX JIUCLUIUIMHAX.
2. B pe3yabTare u3yyeHMss IMCHUIUIMHBI oOydamoluiics 10 Nporpamme

0akajaBpHaTa J0JIKEH:

Obnadams cnenytouumu npodeccuonanbabiMu (I1K) komneTenusmu:

— CIOCOOHOCTBHIO TUIAHUPOBATH M MPOBOAUTH (PU3NYECKUE HKCIIEPHUMEHTHI, POBOAUTH
00paboTKy UX Pe3yIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3Hl U YCTAaHABJIMBATH
rpanuiisl ux npuMenenus (ITK-16);.

— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHHUS OCHOBHBIX (DH3UYECCKUX TEOPUH IS PEIICHHIMA
BO3HUKAIOIMIUX (PU3NUECKUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHns HU3NYECKUX 3HAHUHU, TS
MMOHWMAHHUS TTPUHIIAIIOB pa0OThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIC BBIXOJISAIINX 32 TPECITBI
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHnus (ITK-19).

Buame:

— (u3HUecKre OCHOBBI KBAaHTOBOM CTaTHCTUKU (MCXOIHBIE «0a30BbIE» MOJIOKCHHUS,
OCHOBHBIC KBAaHTOBBIE CTATUCTUICCKUE PACTIPE/ICIICHHUS);

— DOJEMEHTHl 30HHONW TEOpUHM TPU TPAKTOBKE PANIUYHBIX CBOWCTB METAJUIOB,
JTUDJIEKTPUKOB U ITOTYIIPOBOIHHKOB;

— 0azoBble (hU3MUECKHE TIOHATHS O KBAHTOBBIX TEOPHSIX TEINIOEMKOCTH (Ha TpUMeEpe
KPUCTAITMYECKHX Tel);

— DJIEMEHTHI (PU3UKH TBEPAOrO Tena (MCXOJHBIE MOHATHS O KpUCTAIorpaduu, TUMaxX
KPUCTATMYCCKUX  CTPYKTYp;  CBEJACHHS O  SBICHUM W  KBAaHTOBOW  TPAaKTOBKE
CBEPXITPOBOJIMMOCTH).

Ymemn:

— TPUMEHSATh UCXOAHBIE (QU3NYECKUEe (TEOPETUYECKUE) 3HAHWS TPU PEIICHUH
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po(hecCHOHANBHBIX 3a7a4;

— MPOBOJUTH OLIEHOYHBIE PACUETHI U OCYLIECTBIIATH (HA KAUYECTBEHHOM YPOBHE) aHAJU3,
Ha0JII01aEMBIX SIBJICHU.

Braoemy:

— HaBBIKaMU OOOCHOBAHMS CBOMX CYXKJICHHUH, YTO CIIOCOOCTBYET MPABUIBLHOMY BEIOODY
METOAMKHU ITPOBOJIUMOI0 CTYAEHTOM HUCCIEAOBAHUS.

3. Kpartkoe conep:xkaHue 1MCUMILTHHBI

1. DnemMeHThI KBaHTOBOW CTATHCTUKH.

DOneMeHTbl KBAaHTOBOM cTaTUCTHKU. KBaHTOBas cucreMa M3 OAMHAKOBBIX YAaCTHULL.
[IpyHUIMIT TOXKIECTBEHHOCTHM OJWMHAKOBBIX dYacTull. CHMMETpUYHBIE W HECUMMETPUYHbIC
BOJIHOBBIC (DYHKIIMH, ONHKCBHIBAIOLINE COCTOSIHHUS TOXIECTBEHHBIX MHKpPOYACTHI. BO30HBI U
dbepmuonsl. [Tpunmun Ilaynu. KBanToBbIe cTratucTrdeckue pacnpeaeienus bo3e-DitHmreiHa n
®epmu-/lupaka. Beipoxk1eHHBIH 31€KTPOHHBIN T'a3 B KpUCcTauiax (METalIbl).

2. Metaibl, UANEKTPUKU U OJIYIPOBOJHUKH C TOUKU 3PEHHS 30HHOU TEOPHH.

OHepreruueckue 30HBL: craructuka ®depmu-llupaka, sHeprus @depmu. DNEKTpPOH B
NepPUOANYECKOM ToJe Kpuctamia: 3¢ heKTUBHAS Macca dIEKTPOHA.

3. DnemeHTsl (GU3UKH TBEPOTO TeA.

®wusuka TBEpaoro Tena (OTT): onpenenenue, CBA3b ¢ JPYTUMU JUCIHUILUIMHAMU, OOBEKTHI
U3ydeHHs, Kpyr pemaembix 3amad. CBs3b ¢ Kpucrawiorpaduei, KpUCTAUIOPU3UKOW U
kpuctauioxumueid. KonaeHcupoBanHoe coctostHue. I[loaxon K omucaHuio TBEPABIX TEll
Crpykrypa xkpuctamioB. Cummerpus ¢ (U3WYECKHE CBOMCTBA KPUCTAJUIOB.  THIIBI
KPUCTAIIIMYECKUX CTPYKTYp (oOmias xapaktepuctuka). [I10THbIe ymakoBKu: KyOuyeckas u
reKcaroHajibHasi (Ha KayecTBEHHOM ypoBHeE). [loHsiTue o0 cBepXIpoBOAUMOCTU (KBAaHTOBBIE
MPE/ICTaBICHUS Ha KAYECTBEHHOM yYpPOBHE).

4. O0beM yueOHOM TUCUMILIUHBI

Bunet yueGHoI paboThI Baad. | B axan,

el qacax
O0mas TpPyA0EMKOCTh JUCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonTaktHas padora (KP): 0,9 32
Jlexuu (JI) 0,45 16
[Mpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesnbHas padora (CP): 11 40
CamocTosiTeTbHOE H3YUYCHHE PA3/IeTIOB TUCIIUTUIMHBI 11 40
Bua KOHTpOJIS: IK3aMeH 1 36

Bunsl yueOHOI paboThI B3aa. | Bacrp.

el yacax
O0mas TpPyA0eMKOCTh JUCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 3 81
KonrakThas padora (KP): 0,9 24
Jlexuu (JI) 0,45 12
[TpakTuueckue 3ansatus (I113) 0,45 12
CamocrositebHas padora (CP): 1,1 30
CamocTosTeTbHOE H3YUYCHHE PA3/ICTOB TUCIIUTUTMHBI 11 30
Buja xkoHTpoOJISi: IK3aMeH 1 27

AHHOTanugA padoyeil NPOrpaMmMbl AU CHUNIMHBI
«JIaGopaTopHble padoThI 10 GU3MYECKON XMMHUH TYTOIIABKUX HEMETALTHYECKUX U
cHiIMKaTHBIX MaTepuasio» (b1.B.15)

84



1. Heap AMCHUNIMHBI — O3HAKOMHUTb M PACKPBITh BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
OKCIEPUMEHTAIBHBIX METOA0B (U3NYECKON XUMHH, HAYYUTh CTYAEHTa BHJIETh O0JACTH U
npenenbl MPUMEHEHUS! STUX METOJOB HCCIEeNOBAaHUS, YETKO MOHMMATh MX MPUHUIUMHUAIbHBIE
BO3MO>XHOCTH M OTPAaHUYEHUS IPU PEILIEHUU KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a/au.

2. B pe3yabrare wu3yYeHUsl JUCHMILUIMHBI O0yYaWIIMIHC 1O NporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams crnenyronumu npodeccuoHaibHbIMUA KommneTeHIusMu (I1K):

— CIOCOOHOCTBIO TMPOBOAWUTH CTAaHJAPTHBIE U CEPTU(PUKANMOHHBIC HWCIBITAHUS
MaTepUalioB, U3ACIUI 1 TexHomoruueckux mnporeccos (ITK-17);

— CIOCOOHOCTHIO MCHOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUN
U MaTepuajioB Ha UX OCHOBE [UIS PELICHHs 3aa4 podeccuonanbHoi nesteabHocTu (ITK-18);

— TOTOBHOCTBIO HCIIOJb30BaTh 3HAHMUSI OCHOBHBIX (DPU3MUYECKUX TEOPUN MJIs pElICHUS
BO3HUKAIOIIUX (PU3UUECKHX 33/1a4, CAMOCTOSTEIILHOTO MpuoOpeTeHns GU3NYECKUX 3HAHUM, TS
NOHUMaHHS TPUHIHUIIOB pabOTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOSIIUX 3 MPEIEITbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namey:

— MPUHIUIBI paOOTHI U CXEMBI UCIIOJIb3YEMbIX U3MEPUTENBHBIX YCTAaHOBOK;

— BO3MOXKHOCTH METO/IOB CIIEKTPOXMMHUHU Ui TPOBEIEHUS KAueCTBEHHOTO H
KOJIMYECTBEHHOTO aHalli3a XUMUYECKHX CHCTEM, ONpEeAeNIeHUsT TePMOJUHAMHYECKUX CBONCTB
XUMHUYECKHX BEIIECTB;

— KOHJIYKTOMETPHUYECKHMH W  TMOTCHIMOMETPUYECKUH  METOABl  HAXOXKICHHS
TEPMOJMHAMHYECKUX XapaKTEPUCTHUK DIEKTPOIUTOB (aKTHBHOCTEH U  KO3(PPUIIHEHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALIMH, TEPMOAMHAMUYECKUX XapAKTEPUCTHK PEAKIINN);

— (PU3UKO-XUMUYECKUE METO/IbI UCCIIEIOBAHUS U aHaln3a (Pa30BBIX paBHOBECHIl B OJIHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMAaX, yTH MOCTPOCHHUS (Ha30BBIX TUArpaMM COCTOSIHHS;

— SKCHEPUMEHTAJIbHBIE METOJbl M3YyYEHUS KHUHETUKH XMMHYECKUX DPEaKIHH, CIOCOOBI
OIpeAEIEHUsI KOHCTAHT CKOPOCTEH U MOPSIIKA XUMUYECKHUX PEaKIMM.

— KaJOPUMETPUYECKHE METOJ/Ibl ONPENEICHUs TEIUIOEMKOCTH, TEIUIOBBIX 3(P(PEKTOB U
JIPYTUX TEPMOXUMHUYECKUX CBOWCTB M3Y4aeMbIX OOBEKTOB.

Ymemn:

— TMPUMEHATh TEOPETHUECKHUE 3HAHMUSI U DKCIIEPUMEHTAJIbHBIE METO/bl HCCIEAOBAHUS
(bu3nyeCcKO XMMUU NP pelIeHUH MPO(PECCHOHAIBHBIX 33/1a4;

— chopmynupoBarh MpoOiieMy U OOOCHOBaTh BBIOOpP AKCHEPUMEHTAIBHOTO METOJa
MCCJIEI0BAHMS, IOCTABUTH 1IEJIM U 33a41 U HAMETUTD MTYTH UX JTOCTHKEHMUS;

— MPOBECTH MaTeMaTH4yecKyl0 oOpabOTKy O3KCHEpUMEHTalIbHBIX JaHHBIX Ha 0aze
TEOPETUYECKUX 3HAHUU N0 (PU3HUECKON XUMHUU;

— TMPEeJCTaBIATh JAaHHBIE JTAOOPATOPHOIO HCClel0oBaHMs B rpaduueckoil Gopme U Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOLIUE TEPMOJUHAMHYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOT'0 IIpoIiecca;

— TOPOBOJUTH aHAIM3 U KPUTHYECKH OLICHUBATh IOJYYEHHbIE HKCIIEPUMEHTAIbHBIE
JaHHble, 00001IaTh U Jief1laTh 000OCHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIbHBIX METOJ0B (U3UYECKON XUMHUU IS
pelIeHnss KOHKPETHBIX UCCIIeI0BAaTENIbCKUX 3a/1a4;

— DJKCIEPUMEHTAJIBHBIMH  METOJAMHU  HCCIENOBAaHUSA  COCTOSHUA  XHMMHYECKOTO
paBHOBECHSI U KHHETUKH XMMHYECKOI0 IIpoLecca.

— npueMaMu OOpaOOTKH TMOJIyYEHHBIX OINBITHBIX JIA@HHBIX U1  BBIABICHUS W
YCTAHOBJICHUSI B3aMMOCBSI3ed MeEXJIy TEpMOJIMHAMUYECKUMH CBOWCTBaMU U (U3NYECKUMU
napaMeTpamH Ipolecca;
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— 3HAHUSAMH OCHOBHBIX 3aKOHOB ()M3MYECKOH XHMHUHU JJsl  COJAEp)KaTebHOU
MHTEPIPETALMU MOYYEHHBIX IKCIEPUMEHTATbHBIX PE3yJIbTAaTOB.

3. Kparkoe coaep:kaHue TUCHUIINHBI

[Ipumenenne MeTOAOB (U3MKO-XMMHYECKOTO HCCIEAOBAaHUS s ONpPEIeICHUS
TEPMOJMHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTUK XUMUUECKUX CUCTEM.

CrekTpoXuMUYecKue MeToAbl uccienoBaHus. KauecTBeHHBIM aHaiW3 BellecTBa
(ompeneneHne MEXbsJIEPHBIX PACCTOSHUNM, MOMEHTOB MHEpUUH MOjeKyn). OmnpeneneHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTEHNEHH JUCCOLMALMM W KOHCTAHTHI JAMCCOLMAINU
AJIEKTPOJINTOB, TEIJIOEMKOCTH BEILIECTBA).

DNEKTPOXUMHUYECKHE METO/IbI UCCIIeI0OBAHUS.

Konnykromerpus. Ompenenenne KOHCTAHTBI AMCCOLMAIMHM CIAa00T0 3IEKTPOJIUTA,
CTEMEeHH JAMCCOLMAIMM, DJCKTPUUYECKONH MPOBOAUMOCTH TMpH OECKOHEYHOM pa30aBlIeHUU
KOHJAYKTOMETPUYECKUM METOJOM.

[Torenunometpus. OrmnpeneneHue TEPMOAUHAMUYECKUX XaPAKTEPUCTUK XUMHUYECKOM

peakuun (A H®, AG®, A,S°), TemneparypHoro koodouuunenta 3J1C (dEO/dT ), CTaHJAPTHOM

OJIC (E?), uzyueHue BiIMsIHUAS 100aBOK Ha IMOTECHIIHAI 3JICKTPO/IA.

®a30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAX.

OU3MKO-XUMUYECKUH aHanu3. V3yueHue 3aBUCMMOCTH CBOWCTB CHCTEMBI OT €€ cOCTaBa.
Kpusble oxnaxaenus. OmnpeneneHue cocraBa 3BTeKTHUecKod cMecu. [locTpoenue auarpamm
KUIICHUS W JAMarpaMM IUIaBKOCTH JUIsi OWHapHbIX cucTeM. OrpaHuyeHHash pacTBOPUMOCTH B
TPEXKOMITOHEHTHBIX CUCTEMAaX.

Xumuyeckoe paBHoBecue. OrpeneieHre KOHCTAHThl XHMHUYECKOTO pPaBHOBECUS U
TETUIOBOTO (P PeKTa XMMUIECKOH peaKkIiy Ha IPUMEPE PEaKIHi Pa3IoKEHHS.

Tepmoxumus. Kanopumerpus. Omnpenenenue TEMI0EMKOCTH BEIIICCTB
KaJIOPUMETPUUYECKUM METOIOM.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3au. | B axkan.
Bunel yueGHoI paboThI 8

en. Jacax
OO01masi TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3,0 108
Konrakthas padora (KP): 0,9 32
JIaboparopubie paboTsr (JIP) 0,9 32
CamocrositesbHas padora (CP) 2,1 76
CaMoCTOATENFHOE U3yYeHUE PA3/ENIOB JUCIUILIHHBI 2,1 76

Bua konTpoJs: 3auer - -

B 3au. | B actp.
Buzsr yue6HO# paboThI 1 P

el qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 3,0 81
Kounraktnas pa6ora (KP): 0,9 24
JIaGopartopusbie padotsl (JIP) 0,9 24
CamocrositesbHas padora (CP) 2,1 57
CaMOoCTOSATENLHOE H3yUYEHUE PA3/IENOB JUCIIUTILINHBI 2,1 o7

Bua koHTpoJA: 3auer - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
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«OCHOBBI KBAHTOBO XHMHHU TYTrOMJIABKHX HEMETANJINYECKUX H CHINKATHBIX
matepuajoB» (b1.B.16)

1. Heap DUCHUIUIMHBI — HM3YYCHHE OCHOBHBIX KBAaHTOBO-XHMHUYECKHX METOJIOB
pacuera CTPOSHUS M CBOWCTB XHWMHUYECKUX CHCTEM; TNPUOOPETCHHE HABBIKOB pPabOTHI ¢
OCHOBHBIMH KBaHTOBO-XHMHUYECKUMH KOMITBIOTEPHBIMH TPOTPaMMaMH, HCIOJIb3yeMbIMH Ha
MIPAKTHKE.

2. B pe3yabrare un3ydeHUsi UCHUILUIMHBI O0Y4YaIOUIMICA IO MporpamMme
O0akajiaBpHAaTAa J10JI:KeH:

Obnadams cnenyronumu npodeccuoHanbHbiMu (I1K) komneTeHmsaMu:

— TOTOBHOCTBHIO TPUMEHSTh AHATWTHYECKHE W YHCICHHBIE METOABl PEIICHUS
MIOCTABJICHHBIX 33]1a4, MCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH, IIPOBOJAHUTH
00paboTKy WH(MOpPMAMKM ¥ UCIOJIB30BAHUEM MPUKIAJAHBIX TPOTPAMMHBIX CPEACTB CQEpbI
npoeCCUOHATBHOM JeSTEBHOCTH, UCIIOIh30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl
JAHHBIX B CBOCH MPOPECCHOHATHHOU JEATCIBHOCTH, IMAKeThl NPUKIAIHBIX TPOTpaMM IS
pacuéra TeXHOJOrHIEeCKUX MapaMmeTpoB obopymoBanus (I1K-2);

— CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PU3UUCCKUAE U XUMUYECKHUE IKCIICPUMEHTHI,

MPOBOANTE OOPabOTKY WX PE3ylIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3BI H
YCTaHABIIMBATh TPAHMIIBI UX MPUMEHCHHS, MPUMEHSATh METOABl MAaTEMaTHYCCKOr0 aHaJM3a U
MO/JICITMPOBAHHUS, TECOPETUICCKOTO M IKCIIEpUMeHTaIbHOT0 HecinenoBanus (ITK-16).

3name:

— OCHOBHBIE TTOJIOKEHUS KBAHTOBOM XUMHUHU, COBPEMEHHON TEOPUN XUMHUUECKOU CBSI3H U
MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBHUS U IPUMEPHI €€ MPUMEHEHUS K KOHKPETHBIM XUMUYECKUM
cHUCTEeMaM;

— IIPUHIUIIBI KOJIMYECTBECHHOM XapaKTepu3sauuunu aTOMHOU U BHCKTpOHHOﬁ CTPYKTYPbI
MOJICKYJIAPHBIX CUCTEM U ITOJIHMMEPOB,

— OCHOBHBIE B3aUMOCBSI3M MEX]y 3JIEKTPOHHOW CTPYKTYPOH M (PU3MKO-XMMHYECKHUMHU
CBOICTBaMHM BEILECTB, JIeXKAallle B OCHOBE YIIPaBJICHUs CBONCTBaMH;

— BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUE€THBIX METOJIOB U
00JacT UX MPUMEHUMOCTH;
Ymems:

— MPUMEHATH KBAHTOBO-XHUMHUYECKUE TMOAXOABI B METOJIBI I pacueTa, HHTSPIPETAIHN
U TIPEJICKa3aHUsI CTPOCHUSI U CBOMCTB MOJIEKYJISPHBIX CHCTEM U TIOTUMEPOB;
Braoems:

— DJIEMEHTApHbIMU HAaBBIKAMM I[PUMEHEHHUS KBAaHTOBO-XMMHYECKUX IIOAXOI0B U
METO/I0B M MHTEPIIPETALMU PE3YJIbTATOB IIPU PEIIECHUH MPAKTUYECKUX TEXHOJOTMUYECKHUX 3a/1ad
Y CTaHJIAPTHBIMU KBAHTOBO-XMMHMUYECKUMHU KOMIIBIOTEPHBIMU IIPOTPaMMaMH.

3. Kparkoe cogepxxanue 1ucCUMNIHHBI

Bsenenue. IlpenMer KBaHTOBOM XWMHMH. Poilb KBaHTOBOM XHMHMM B OIHMCAHUU
XAMHYECKUX SIBJIEHWA M TPOILIECCOB. B3anMMOCBA3b KJIACCHYECKOM W KBAaHTOBOM MOJENEH
MOJIEKYIL.

Monynp 1. O61Me NpUHIMIIBI KBAHTOBOW XUMHH

OCHOBHBIE TIOJOXEHUS KBAaHTOBOM MEXaHUKU. BapHallMOHHBIA METOJ HAXOXKICHUS
BOJIHOBBIX (pyHKUMH. [IpnbnmkeHne He3aBUCUMBIX YacThll. MeToJl caMOCOIJIaCOBaHHOTO OIS
1t aToMoB. [IpubnmkeHne HeHTpaIbHOTO MoJIA. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTHKH.

AHTUCUMMETPUYHOCTh  AJIGKTPOHHOW  BOJNHOBOM  ¢yHkiuu.  CHOuH-OpOUTAIH.
Herepmunant Creiitepa. Bsenenne B Meronbl Xaprpu-®oka m Kona-Illama, xumuueckas
TPaKTOBKA PE3yJbTAaTOB. DIJIEKTPOHHbIE KOH(QUIYpallMM aTOMOB C TOYKU 3PEHHS KBAaHTOBOM
XUMUH.

Moayns 2. MeTo1bl KBAHTOBOW XUMUU
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[Mpubmuxenne bopua-Onmnenreiimepa, anuabaTHYeCKWi TOTEHIMAN U IOHITHE
MOJIEKYJSIpHOM  CTPYKTypbl. Metoasl Xaptpu-®oka u Kona-lllphma ans  Monekysbl.
[Mpubmmkenne MO JIKAO. DnektpoHHas koppemsuus. MeToq KOH(PUTYyparmoOHHOTO
B3auMoJiecTBUs. Teopus Bo3MylieHH. PacyeT sHepruu qucconuanuy XMMAYECKUX CBSI3EH.

Hepapxusa MeTo0B KBaHTOBOW XUMHUHU. HeaMnupuueckas KBaHTOBass XUMusi. basucHbie
GYHKIMY AJ11 HEOMITMPUYECKUX PacuyeToB. ATOMHBIE U MOJIEKYJIIpHbIe Oa3ucHble HAOOpHI. Poib
0a3uCHBIX (YHKIUI B ONMMCAaHUK CBOWCTB MoiieKyin. [Tomysmmnupuyeckue meronsl. BanenTHoe
NpUOJIMKEHHE. T-3JIEKTpoHHOe Tpubamxkenue. Meton Ilappusepa-Ilomna-Ilappa. IIpoctoii u
pacIIMPEHHBIA METOIbI XFOKKEIIA.

TOYHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Monyinb 3. XuMuyeckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJEHCTBUS

OpOuTanbHasi KapTUHA XUMHYECKOW CBsi3U. KOHCTpyKTHBHAasT M JeCTPYKTHBHAs
uHTepdepeHIms opouraneii. MonekysipHble OpOUTAIN M UX CHMMETpUIHAs Kiaccu(uKanus.
Koppensiuuonnsie quarpaMmbl. DJIEKTPOHHBIE KOH(PUTypaIluy ABYXaTOMHBIX MOJIEKYJ. AHaIu3
3aceneHHocTel opourtaneil no Mamnukeny. [lonsrue o 3apsiax v nopsakax cBsizei.

[IpocTpancTBeHHOE pacHpeneeHUue 3JIEKTPOHHON IUIOTHOCTH W XHMMHYECKas CBS3b.
MexmonekynspHble B3auMozeicTBus. JlepopmManuoHHas 3JIEKTpPOHHAsl MJIOTHOCTh. Cuibl B
MOJIEKYJIax.

3axntoueHre. KBaHTOBas XUMHUS KaK MHCTPYMEHT IIPOTHO3a B XUMHUH.

4. O6beM y4eOHOI TUCIUIIIHHBI

Bunet yueGHoI paboThI Bay. | B axan,

el Jyacax
O0mas TPy10eMKOCTH THCHHILIMHBI 110 Y4eOHOMY IUIaHY 3 108
KonraktHas paoora (KP): 0,9 32
Jlexrum (JI) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTosITebHOE U3yYEeHUE PA3JIEIIOB JUCIUILIHHEI 2,1 76

Bua KoHTpOJIA: 32a4eT ¢ OLeHKOM - -

Buibl yaeOHOM paboThI B 3au. | B actp.

el qacax
OO0mas TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY TIAHY 3 81
Konrakrhas patora (KP): 0,9 24
Jlexuuu (JI) 0,45 12
[IpaxTuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMocTosTenbHOE U3YUEHUE Pa3/IeTIOB TUCITUTUINHBI 2,1 S7

Bua KOHTpOJIA: 3a4eT ¢ OLeHKOM - -

AHHOTanugA padoyeil NpOrpaMmMbl AU CHUNIMHBI
«OCHOBBI HAYYHBIX HCCJIEJ0OBAHUI B TEXHOJIOTMH TYTOIJIABKUX HEMETAVINYECKHUX H
CHJIIMKATHBIX MaTepuasioB» (b1.B.17)

1. Heab QMCOMIUIMHBI — MPUOOPETEHWE 3HAHWNM M KOMIIETCHIIMM IO OpraHU3aIiu 1
MPOBEJICHUIO HAYYHBIX HCCIEAOBAHUN B OOJACTH TEXHOJOTHH TYTOIUIABKUX HEOPTaHWYECKUX U
CHUJIMKATHBIX MaTepHaJIOB, 10 O0OpabOTKe W TMPEACTAaBICHUIO PE3yJbTaTOB HAaYYHBIX
UCCIIeIOBaHMM B (popMe HayuHBIX MyOIHKAIUH, TOKIAI0B U MPE3CHTAIH.
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2. B pe3yabTare uU3y4YeHHS] MCHUILUIMHBI O0ydamouuiics N0 mNporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoamy cnepytommmu npodeccuonansubivu (ITK) komnereHusIMu:

— CHOCOOHOCTBIO IUTAHMPOBATH W TMPOBOJUTH (U3MYECKHE U XHUMHUYECKHE
AKCIIEPUMEHTHI, MPOBOJUTH O00pabOTKY HMX PpE3yJbTaTOB W OLIEHUBATH MOTPEUIHOCTD,
BBIIBUTaTh TMIIOTE3bl U YCTAHABIIMBATH I'PAHULBI UX NMPUMEHEHUS, IIPUMEHATh METOIbI
MaTEMaTUYECKOr0 aHajanu3a U MOJCIMPOBAHUS, TEOPETUYECKOIO U DKCIEPUMEHTAIBHOIO
uccnenoBanus (I1K-16);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAIIUIO, OTEUECTBEHHBIN U
3apyOeIKHBIN OMBIT 10 TeMaTuke uccieaosanus (I1K-20).

3namy:

— COBpPEMEHHBIC Hay4HbI€ JOCTIKEHHsS W TEpPCIEKTHBHBIC HampaBiieHUs padoT B
00J1aCTH TEXHOJIOTMH TYTOIUIABKUX HEOPraHMYECKUX U CUJIMKATHBIX MaTEpUasoB;

— CTAaTUCTHYECKUE METOJbl 00pPaOOTKU IKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB;

— COBpPEMEHHBIE METObl MCCIEeI0BaHUs TYrOIUIABKUX HEOPraHMYECKUX U CHIIMKATHBIX
MaTepuaos.

Ymemy:

— IOpPUMEHATh 3HAHMSA, I[IOJyYEHHbIE IPU HU3YYCHUMM €CTECTBEHHOHAyYHBIX U
CHEHUaJIbHbIX JAUCLUUIUIMH, AJs pelleHus (yHIaMEHTAJIbHbIX M MPHUKIAJHBIX 3a7ad B 00JacTH
TEXHOJIOTUH TYTOIJIABKUX HEOPraHMUYECKUX U CHIIMKATHBIX MaTepHaJIoB;

— (opmynHrpoBaTh LEIU U 331a4U HAYYHOI'O UCCIIEJOBAHUS;

— IpOBOJUTH O0OpabOTKY pe3yJabTaTOB JKCIEPUMEHTA, OLEHUBATh IOTPEIIHOCTH,
AHAJIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIATh PE3yabTaThl HAYYHOTO UCCIIEI0BAHUS;

— OPEACTaBIATH IMOJIyUYEHHbIE PE3yJIbTaThl HAYYHOT'O MCCIEJOBAHUS B BUJE OTYETOB,
HAaY4HBIX CTaTel, Mpe3eHTaIui.

Braoemu:

— HaBBIKAMU [IJJAHUPOBAHUS U TPOBEJCHMS HAYyYHBIX HCCIEAOBaHUM B oOjacTtu
TEXHOJIOTUH TYTOIJIaBKUX HEOPTaHMUYECKUX U CHIIMKATHBIX MaTepHaJIoB;

— HaBblKaMH pa0OTBl C HAYYHO-TEXHMYECKOH, CIpaBOYHOM JUTEpaTypoil
AIIEKTPOHHBIMU PECYpCaMHU.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Bunel HayuHbBIX uCClieJOBaHMM. AHAJIWTUYECKHE WCCIEIOBAaHUS, HaIpaBJICHHbIE Ha
U3y4eHHE U aHaJIU3 HOBBIX TEXHOJIOTUH B 00JIACTH TYTOIUIABKMX HEOPTaHMYECKUX M CUIIMKATHBIX
MaTepuaioB. HayuHble vccnenoBaHus, HalpaBJIEHHbIE HA PellleHNe KOHKPETHBIX HAYUHBIX 3a/1a4
JUISL CO3/IaHUsI HOBBIX MaTepUaJIOB U M3yUEHHE UX CBOMCTB.

[locraHoBKka 1enu W ompeaeneHue 3agad ucciaenoBaHus. OLEHKa aKTyaJlbHOCTH TEMBbI
Hay4yHO# pabotsl. [TnanupoBanue HayuHoi pa®oTbl. CocTaBieHHE aHATUTHUECKOro 0030pa 1o
TeMe ucciefoBaHus. BbIOOp METOJ0B McClIeAOBaHUS JUIsl PELIEHHMs] KOHKPETHBIX Hay4HBIX
3azad.

[InanupoBaHue Hay4dHbIX HccaeAOBaHUM. @OaKTOPHOE M CUMIUIEKC-TNIAHUPOBAHUE
sKcnepuMeHTa. OnTuMmu3anus pe3yJbTaToOB 3KCIEPUMEHTAa METOJOM KPYTOTO BOCXOKJEHUS.
Ouenka morpemHocTy dkcrnepuMeHTa. Cratuctuyeckas o0paboTKa HKCIEPUMEHTaIbHBIX
naHHbIX. KoppensiiMoHHbIN 1 perpecCHOHHBIN aHAIN3 SKCIIEPUMEHTAIBHBIX JAHHBIX.

I'padnueckoe mpeacraBieHUE pe3ylbTaTOB JKCHEpPUMEHTa. MeToJ HaWMEHBIINX
KBaJpaToB. Vcronp30BaHME CTAaHAAPTHBIX KOMIBIOTEPHBIX MPOTPaMM JUIs aHAIN3a Pe3yIbTaToB
HKCIIEPUMEHTA.

CtpykTypa M coaepaHHE OCHOBHBIX Da3ZeliOB OTYETAa O BBINOJIHEHUH Hay4YHO-
UCCIIEIOBATENbCKOM  paboThl. AHanW3 U 00oOIIeHHe COBPEMEHHBIX TEOPETUYECKUX
OpeACTaBICHUH M HX MPAKTHUYECKOW pealn3alMy 10 TeMaTHKe Hay4dHoil paloTsl;
dbopMyIupoBaHHUE II€JIe, 3a7a4 W HaINpaBICHUW HWCCIEAOBaHUS; BBIIBICHHE A()(EKTUBHBIX
METOJOB W METOJMK JOCTHKEHMS IKEJIAEMBIX pE3YJIbTaTOB HCCIEJOBaHUS; IPOBEIECHUE
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COOTBETCTBYIOIIUX OJKCIIEPUMEHTOB JUIS TOJNYUYEHUS TPAKTHUECKUX PE3YJIbTATOB; aHAJM3,
UHTEepHpeTanuss u 00O0OIIeHHEe pPe3yJlbTaTOB MCCIEeNOBaHMs; (OPMYJIHpPOBKA BBIBOIOB;
HAITMCAHKE OTYETA.

[TonroToBka HAyYHOTO JTOKJIAa A U IPE3CHTAIIHH.

4. O0beM y4eOHOH JUCHUILJIMHBI

B3au. | B axkan.

Bupl yueOHO# paboThI en. yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konrakrnas pa6ora (KP): 1,8 64
Jlexuunu (JI) - -
[Tpaktrueckue 3ansatus (113) 1,8 64
CamocrosiTesibHas pa6ora (CP): 2,2 80
Kypcogas pabora - -
Pedepar 1,1 40
CamocTosiTeIbHOC U3YUYCHUE Pa3/IeJIOB NUCIIUILUIMHBI 1,1 40

By KOHTpOJIsI: 3a9eT ¢ OEeHKOM - -

Bzau. | B actp.
Buapl yue6HO# paboThI en. yacax
OO01masi Tpy10eMKOCTh JMCUHMILUIHHBI 110 Y4e0HOMY ILUIaHY 4 108
Kounraktnas pa6ora (KP): 1,8 48
Jlexuuu (JI) - -
[Tpaktuueckue 3ansatus (113) 1,8 48
CamocrosiTtesbaas padora (CP): 2,2 60
KypcoBas pabota - -
Pedepar 1,1 30
CaMoCTOsITENIbHOE U3YUYEHUE PA3/IEI0B JUCIUIUINHBI 11 30

Bua KoHTpoOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«IIpoexkTHUpoBaHMe 1eTajlel MAIMH U ANINAPATOB B TEXHOJOTUM TYTOIJIABKUX
HeMeTAJIHYeCKNX M CWINKATHBIX MaTepuaios» (b1.B.18)

1. Heap aucuMnmauHbl — (QOPMUPOBAHUE TBOPYECKOTO TOAXOJa K BBIOTHEHUIO
WHXCHEPHBIX PAaCcUYCTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYHUBOCTH JJIEMEHTOB KOHCTPYKITHH,
JeTanell U y3JI0B MallluH U anmapaToB.

2. B pe3yabtare wu3ydyeHHs IUCHUIJIMHBI O0yYAWNIWIiCS MO mporpamme
0akajaBpHaTa J0JIKEH:

Obnadams cnenyronumu npodeccuorHanbabiMu ([1K) kommeTenmsamu:

— CIIOCOOHOCTBIO IIAHUPOBATH U MTPOBOANTH (PU3UICCKHEC M XUMUYECKUE IKCIICPUMEHTHI,
MPOBOANTHL O00pPabOTKY MX PE3yIbTaTOB M OIIEHMBATH MOTPEIIHOCTH, BBIABUTATH TUIOTE3BI H
YCTaHABIIMBATh TPAHMIIBI UX MPUMEHCHHS, MPUMEHSATh METOABl MAaTeMaTHYeCKOro aHan3a U
MO/JICIIUPOBAHUS, TEOPETUIECKOTO M SKCIIepUMeHTaIbHOTO rccnenoanus (I1K-16);

— TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHUS OCHOBHBIX (DH3MYECKHX TCOPHH JUISI PEIICHHS
BO3ZHUKAIOIMUX (PU3NUECKHUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHNus GU3NYECKUX 3HAHUU, TS
MMOHWMAaHHUS TTPHHIIAIIOB pa0OThI MPUOOPOB U YCTPOWCTB, B TOM YHCIIC BBIXOJSIINX 32 TIPEICIbI
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19).

Buame:

— KOHCTPYKIIMH, TUNIAXXH U KPUTEPUU padOTOCTIOCOOHOCTH JeTaliell MaliuH, COOPOYHBIX
enuHuIl (Y3JI0B) U arperaTos;
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— OCHOBBI TEOPUH COBMECTHON pabOTHI M METOJBI pacueTa AeTaleld W y3JI0B MAIlUH U
annapaTtoB XUMUYECKOW TEXHOJIOTHH.

Ymems:

— BBIIOJHATh U YUTAThb TEXHUYECKHE CXEMBI, YEPTEKU W OICKU3Bl JETAlECH, y3JI0B U
arperaToB MaIlliH, COOPOYHBIX YEPTEKEH U YepTek M 00IIero BUa;

— IPOU3BOAUTH pacueTbl 10 OCHOBHBIM KpUTEpUsAM paboOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Tale MalluH;

— IPOU3BOAUTH PacUeThl U KOHCTPYUPOBAHUE ACTAJICH MAIIUH U MEXAHU3MOB C YYETOM
IIPOU3BOJICTBEHHON TEXHOJIOTMH U AKCIUTyaTalluH.

Braoemy:

— HaBbIKAMM KOHCTPYUPOBAHUS U TEXHUYECKOTO TBOPUYECTBA;

— MPaBHJIAMH IOCTPOEHUS TEXHUYECKUX CXEM U YEPTEXKEH;

— OCHOBHBIMHM METOJIaMH pacueTa U MPOEKTUPOBAHUS MEXAHUUYECKUX Y3JIOB U 3JIEMEHTOB
TEXHUKHU.

Kparkoe cogepxkanue 1uCHMIINHBI

Monyne 1. Pacuer Xumuyeckoro ammapara € MEXaHHYECKUM I1E€PEMELIMBAIOLIUM
YCTPOHCTBOM.

ITo BceM aTamam KypcoBOro mpoekTta oopMIIseTcsl einHas MOsSCHUTEIbHAs 3anucka. B
NOSICHUTEIbHYIO 3allUCKY BKJIIOYAIOTCSl IPOEKTHbIE U IPOBEPOYHBIE pPACUEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBMM C JCHUCTBYIOIIMMH MeToaukamu. IlpousBogurcs: BBIOOD
KOHCTPYKLIMOHHBIX MAaTE€pUaJIOB; pacyeT OCHOBHBIX TI'€OMETPUYECKHMX pa3MEpoB amnapara;
pacyeT TOJIIMH CTEHOK ammapata W pyOaliku; noadop MpHBOAA; pacyeT (IaHLEBOro
COCIMHEHUS KPBIIIKK C KOPIYCOM ammapaTa; pacdeT Baja MEIIAJKd Ha BUOPOYCTOMYUBOCTH U
IPOYHOCTh; NOA00P U pacueT My(QTbl; TOAOOP U pacyeT YIJIOTHEHHUS.

Mopyns 2. Yeprex oOliero Bua arrapara.

Beinonusercss deprex oO0Iiero Buia ammapara ¢ BUAAMH, pa3pe3aMH, CEYCHUSMHU U
BBIHOCHBIMH DJIEMEHTaMH, JAIONIMMHU ITOJIHOE MPEJICTAaBICHHE 00 €ro yCTPOICTBE W MPUHIIUIIE
paboTbl. UepTex o011ero Buja anmnapaTa COJIEpKHT:

— MW3obpaxenue anmapara (BUABL, pa3pe3bl, CEYCHHUS, BBIHOCHBIE DJIEMEHTHI),
CoJIeprKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIEC PEILICHUS.

— OCHOBHbIE pa3MepBhl.

— Pacnonosxenue mrynepos, Jr0Ka, OIop ammapara.

— Tabnuiuy Ha3HaUYeHUs MITYLEPOB B anmnapare.

— TexHUYEeCKYIO XapaKTepUCTUKY U TEXHUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM nMCTE BBINOJHSIOTCA YEPTEKU COOPOUYHBIX €IMHUIl M JeTaneill. Yeprexu
BBITOJIHAIOTCS Ha TucTax ¢popmara Al.

KypcoBoil mpoekT sBisieTcsl CaMOCTOSITENIbHONM paboTON CTYAEHTa, KOTOPBIA HECceT
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (IIPaBUJIBHOCTh pacueToB, 0(OpMIIEHUE YepTexel) u
CBOEBPEMEHHOCTh BBIMOJIHEHMs BceX ATanoB padot. [IpenogaBaTens — pyKOBOAUTENb IMPOEKTa
HarfpasisgeT paboTy CTyAEHTa, KOHCYJIbTUPYET MO HESICHBIM BOIIPOCAM, OMNpEIEseT CTENeHb
3aBEpIIEHHOCTH OTAENbHBIX TANOB IPOEKTUPOBAHUS.

O0bem yueOHO# TUCUMIITIMHBI

. B 3au. | B akan.
Bunsr yaeOHoi paboTh e qacax
O01asi TPY/10€MKOCTh THCIHMILJIMHBI 10 YYeOHOMY IJIAHY 3 108
Konrakthas pa6ora (KP): 0,4 16
Jlexumu (JI) - -
[Ipaktuueckue 3ausarus (113) 0,4 16
CamocrosiTesbHas pa6ora (CP): 2,6 92
KoHTakTHas camocTosiTenbHast paboTta 0,2
CaMoCTOsTENIbHOE N3YUYEHUE PA3/IEIO0B TUCIUIUINHbI 2,6 92
Bua KOHTPOJIsA: KYPCOBOM NMPOEKT/3a4eT € OLEHKOM - -
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. B 3au. | B actp.
Bupl yueOHO# paboTh e qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konrakrnas pa6ora (KP): 0,4 12
Jlexuunu (JI) - -
[Tpaktrueckue 3ansarus (113) 0,4 12
CamocrosiTesibHas pa6ora (CP): 2,6 69
CaMoCTOsTEIbHOE U3YUYEHUE PA3/IE€I0B TUCIUIUINHBI 2,6 69
Bua KOHTPOJIsA: KYPCOBOM NMPOEKT/3a4€eT ¢ OLEHKOM - -

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«Oprannyeckasi XMMHA B TEXHOJIOTHHU TYTOIVIABKUX HEMETAINYECKHUX H
CHJIMKATHBIX MaTepuasioB» (b1.B.19)

1. Heab AMCHUIUIMHBI — IPUOOPETEHNE CTYI€HTAMU 3HAHUH O CTPOEHUM OPraHMYECKUX
COCIMHEHUI, OCHOBHBIX XHMHUYECKHMX CBOWCTBAaX pa3JMYHbIX KJIACCOB OPraHMYECKUX
COEMHEHUHN U METOAAX UX MOJy4YEHUs], KaK IPOMBILUIEHHBIX, TaK U JAOOPaTOPHBIX.

2. B pe3yabraTe wu3y4YeHUsl [IMCHMIUIMHBI oOyuyawmmiicas 1Mo mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obaaoams ciienyromumMu npodeccuonansHbiMu KoMieTeHIsaMu (I1K):

- CIIOCOOHOCTBIO IUIAHUPOBATh U MPOBOJAUTH (PU3MUECKUE U XUMUYECKUE IKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKY HMX pe3yJbTaToB M OICHWBATH TOTPEIIHOCTH, BBIIBUTATh THIIOTE3HI
yCTaQHaBJIMBATh I'PAHUIIBI UX MPUMEHEHUs, IPUMEHATh METO/bl MaTeMaTHYECKOro aHajau3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUS CBOMCTB XMMMUYECKUX 3JEMEHTOB, COCIUHEHUN U
MaTepualioB Ha X OCHOBE JUUIsS peLIeHUs 3aa4 npodeccnonanbHou nesitenprocty (I1K-18)

- TOTOBHOCTBIO U3y4yaThb HAyYHO-TEXHMUYECKYI0O HWH(POPMALIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namu:

— TEOPETUYECKUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3JIMYHBIX KJIACCOB OPTraHUYECKUX
COE€IUHEHMI;

— crnocoObl MOJIy4eHHUS UM XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB OPTraHUYECKUX
COE€IUHEHUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEaKLIU;

Ymemn:

— TPUMEHATH TEOPETUYECKHE 3HAaHUS [UIsl CHHTE3a OPraHUYECKUX COEAMHEHMH
pa3IMYHBIX KJIACCOB;

— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBONCTBA OPraHUYECKUX COECIMHEHUMN;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHUUYECKUX COEAVNHEHNH, 3aJaHHOTO CTPOEHMS;

Bnaoemy:

— OCHOBaMH HOMEHKJIaTYphl M KJIaCCU(PUKALIMK OPraHUYECKUX COCTUHEHUH;

— OCHOBHBIMU T€OPETUUYECKUMH IPEICTABICHUSIMU B OPraHU4eCKOH XUMHH;

— HaBbIKAMH OOOCHOBAaHHUSI pALMOHANBHBIX CIIOCOOOB TMOJyYEHHs] OpraHMYECKUX
BEIIECTB.

3. Kparkoe coaep:kanue TUCHUIINHBI

INanorenonpousBoansie. Kinaccupukanus. Homenknarypa. ANKuil- U alTuiIrajlioreHuibl,
apomatuyeckue  rajoreHuabl.  M3omepus.  Homenkmarypa.  CrocoObl  MOJTy4eHHS.
[IpocTpancTBeHHOE M DJNEKTPOHHOE  cTpoeHwe. dusmueckue  cBoiicTBa.  Peakuum
HYKJICO(DUIBHOTO 3aMeIleHuss U OTiueruieHus. [loHsATHEe HYKI€O(pHIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHbIE HYKJIE€O(DHUIbHbIE pEareHThI.

DNEMEHTOOPraHUYECKUE COEAMHEHMs. Tumbl CBsI3ed B AJIEMEHTOPraHMYECKHX
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coequHeHUsX. CriocoObl TONy4YeHUs JTUTH- W MarHUHOPTraHWYECKHX COeIuHEeHui. Peaxius
['punbsipa, mexanuszM. Peakuuu c xkapOOHWIBHBIMH COEIUMHEHHsIMH. MaTepuanbl Ha OCHOBE
AJIEMEHTOOPTaHUYECKUX COSAMHEHUH.

Crouptel. ®enomnsl. [IpocThie 3dupbl. DnokcucoequHEHUs. AJBIETHABI, KETOHBI.
KapOoHOBBIC KHUCIOTHI U MX MPOU3BOJHBIC. B Ka¥Ja0M Kiacce paccMaTpUBAIOTCS CIEAYIOIIUE
paszienbl: W30MepHs, HOMEHKIaTypa, (uU3MUecKHe U XUMHUYECKHEe CBOMCTBa, CHOCOOBI
MOJTy4YeHHs. MexXaHu3Mbl peakiu.

KapOoHoBBIE KHCIOTBI M HMX MPOW3BOJHBIE. B KakIoMm Kiacce paccMaTpuBalOTCA
CIEYIOIHUE pa3/iebl: M30MEpHUs, HOMEHKIATypa, (U3HYECKHe H XHMHYECKHE CBOWCTBA,
crocoObl oyyeHusl. MexaHN3Mbl peaKkiui.

Mamnonossiit 3¢up. Ilomyuenune. Ctpoenune, CH-KucnorHocts. Peaknuu koHAeHcanuw
MaJIOHOBOTO 3(Hipa U MAJIOHOBOM KHCIIOTHI C albJeruiaMu. AMHUHOKHCIOTHL. JlukapOOHOBbIE
KHUCJIOTBHI.

A30TCcoAepKallle COCAUHECHHUS. Hurpocoenunenusi. Amunbl. B kaxaoMm kiacce
paccMaTpuBaIOTCS CISAYIOIIME pa3Aelibl: U30MEpHs, HOMEHKIATYpa, (U3HUECKUE U XUMUYECKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 [1a30CoeIMHEHUS

[lonyuyenune nuazocoeAMHEHUN peakUWed [Wa30TUPOBAHUA: YCIOBHS IPOBEICHUS
peakuuun u MexaHusM. Dusmyeckue cBoicTBa. XuMHUYecKune cBoWcTBa. llonmydenue u
MIPUMEHEHUE a30COECITUHEHUM.

4. O0beM y4eOHOH JUCHHILIMHBI

" B 3au. | B akan.

Bunet yueGHoI paboThI oL qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
Konrakrnas padora (KP): 1,8 64
Jlexrum (JI) 0,9 32
[Tpaktuueckue 3ansatus (113) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CaMoCTOsITeIbHOE OCBOCHUE Pa3/I€JI0B JUCIIUILUIUHBI 2,2 80
Buja KoHTpOJISI: IK3aMeH 1 36

Bunel yue6HoI paboTh Bas. | Bactp.

e/l qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Kounrakrnas pa6ora (KP): 1,8 48
Jlexrum (JI) 0,9 24
[IpakTnueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CaMoCTOsITEIbHOE OCBOCHUE Pa3JI€JI0B JUCIIUILIUHBI 2,2 60
Buja xkouTpoJisi: 3x3amMen 1 27

AHHOTaIUA padoyeid NporpaMmMbl TUCUUILIMHBI
«JIeKTHMBHbIC JTUCHUILVINHBI 10 (pu3HYecKoil KyabType u cnopry» (b1.B.20)

1. Heap QMCHMIIMHBI — OBJAJEHUE CUCTEMON INPAKTUYECKMX YMEHHMM M HaBBIKOB,
o0ecrieunBarOIUX  COBEPUICHCTBOBAHHWE  ICUXO(PHU3UYECKHX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEM HCMONb30BaTh pa3HooOpasHble (OpMBI (U3NYECKOH KyIbTyphl, cHopTa U
Typu3Ma JJii COXpaHEHUs M YKPEIJICHUS CBOErO 3J0pPOBbSi U 370POBbS CBOMX OJIM3KUX B
MOBCEHEBHOM XH3HU U NMPO(HECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHUE MOTHBALMOHHO-
[IEHHOCTHOTO OTHOIIEHUS K (U3NYECKOH KYyIbType, (U3NYECKOMY COBEPLICHCTBOBAHUIO M
CaMOBOCIIMTaHHUIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 >KU3HU; OOyuyeHHE TEXHHUYECKUM H
TaKTHUYECKUM IIPHEMaM OJTHOTO U3 BUAOB CIOPTA.
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2. B pe3yabrare wu3ydyeHHMs AUCHUILVIMHBI oOy4yawuuiics 1m0 mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnadamy cnenyromumMu 00mekynbTypHbiMu (OK) koMmeTeHIusIMu:

— CHOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopazosanuto (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BaTh METOJBl M CpEICTBA (PU3MUECKOW KyIbTYpHl IS
obecreueHHs OJHOIEHHOMN COLMaIbHOM 1 podeccnonanbHoi aestensaocta (OK-8).

3uamo:

— HAYYHO-TIPaKTHYECKHUE OCHOBBI (PU3NYECKON KYJIBTYpPHI U CIIOPTA;

— COIMAJIbHO-OMOIOTHYECKHE OCHOBBI (PU3HUECKON KYIBTYpPHI U CIIOPTA;

— BIHSHHE O3JOPOBUTEIBHBIX CHUCTEM (PU3NYECKOTO BOCHUTAHHS Ha YKpEIUICHHE
310pOBbsI, MPOPMIAKTUKY MPO(HECCHOHATBHBIX 3a00JICBaHH U BPEIHBIX MPUBBIUCK;

— CIOocOOBl  KOHTPOJIA M OIEHKM (PU3UYECKOrOo pa3BUTHS U (PU3UYECKOM
[OJArOTOBJIEHHOCTH;

— IpaBUiia ¥ COCOObI IJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHITUNA Pa3IHMYHOMN 1IeTIEBOM
HaIPaBJIEHHOCTH;

— cnoptuBHbIe Tpaguiuu MXTHU-PXTY um. JI.U. Menneneena.

Ymemn:

—  BBINOJHITh UHIUBUAYAIBHO MOJO00OpPaHHBIE KOMILIEKCHI M0 (PU3UYECKON KYIbType U
pa3JIMYHBIM BUJAM CIIOPTa;

—  OCYIIECTBJISITb CaMOKOHTPOJIb 32 COCTOSIHHEM CBOEro OpraHu3Ma H COOJIOAaTh
MpaBHJia TUTUEHBI U TEXHUKU O€30MaCHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYIHUYECTBO B KOJUICKTUBHBIX (opMax 3aHITHI
(bu3nyeCcKOil KyJabTypOl U CLIOPTOM;

—  BBINOJHSITH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Braoemu:

— CpENCTBAaMH M METOJaMHU YKPEIUICHUS HHIUBUAYAJIBHOTO 3I0POBBS, (HU3UIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM  ypOBHEM  (PU3UYECKOM  IMOATOTOBIEHHOCTH, HEOOXOIUMBIM  JUIS
KaueCTBEHHOT'O YCBOCHHUS MPOQECCHOHANBHBIX YMEHHUI 1 HaBBIKOB B MIPOIIeccCe O0yUeHUs B BY3e,
JUIsi oOecrieyeHusl TOJIHOIEHHON COIMAIbHOW W TPOo(EeCCHOHATBHON JIeATebHOCTH TI0CTIe
OKOHYaHHUs1 y4eOHOTO 3aBEICHNUS;

— TEXHUYECKUMU U TAKTUYECKUMH HaBBIKAMHU B OJJHOM M3 BUJOB CIIOPTA.

3. Kparkoe conep:kanue TUCHUNIAHBI:

[IpakTuueckuii pa3ien nporpaMMsbl peaan3yercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUSAX B
yueOHBIX rpymnmax mo oOmieil (usndeckod MOArOTOBKE WM IO BBHIOPAHHBIM BHUJAM CIIOpPTA.
[TpakTueckuil paszen BKIHOYAaeT B ceds mojpaszienbl: Mo oOmell ¢pu3nyeckol MOoAroTOBKE
(O®IN) u cienmanpHOU uznueckoit moarororke (CDII).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIUPOKOM  HCIIOJIb30BaHHUU
TEOPETUYECKUX 3HAHUN M METOAMYECKHX YMEHHI, Ha MPUMEHEHHH Pa3HOOOPAa3HBIX CPEICTB
buznyecKoil KyabTyphl, CHOPTUBHON U MPO(eCCHOHATBHO-TIPUKIIAHOMN MOATOTOBKH CTY/IEHTOB.

KoHTponbHBIH pa3fen ocymiecTBIseT OOBEKTHBHBIM YYeT Mporecca W pPe3ydbTaToB
y4eOHON JIESITEIIbHOCTUA CTYJEHTOB M OCYIIECTBIISAECTCS MO PEHTHHTOBOM CHCTEME, MPUHITOU B
PXTY uwm. JI.1. Mennaeneena.

Mopayne 1. OCHOBBI HOCTPOEHHS O3J0POBUTEIBHONW TPEHHPOBKH. TeopeTndecko-
METOJIUYECKIE OCHOBBI (PM3MUECKON KyIbTYphI U CIIOPTA.

O3znopoBuTeNbHAS HANPaBIEHHOCTh — KaK BKHEHIINNA MPUHIUI CUCTEMBI (PU3UYECKOTO
BocMTaHUs. OCHOBBI IOCTPOEHNUS 037J0POBUTEIBLHON TPEHUPOBKHU.

OU3KYIbTYPHO-03/10POBUTEIBHBIE METOJUKN U CUCTEMBI.

OneHka COCTOSHHMSI 3/10pOBbSI M (PU3UYECKOM IOATOTOBICHHOCTH 3aHHUMAIOIIUXCS
buznyecKoil KyabTypOl U CLIOPTOM.

Monynb 2. JIBUratenbHble BO3MOXHOCTH Y€JIOBEKa — BOCIIUTAHUE (PU3UUECKUX KadeCTB.
B®CK I'TO.
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[losiBnenue u BHeapenue komiuiekca I'TO

Bocnuranne ¢usnueckux xauectB oOydaromuxcsi (OTAETbHbIE KaYECTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXXHOCTEH YEJI0BEKa).

Monyne 3. MeToauka OpraHu3allii U IPOBEIEHUS CIIOPTHBHBIX COPEBHOBAaHUHN U
(U3KYIBTYPHO-MACCOBBIX MEPOIIPUSATHIA.

XapakTepucTUKa CIOPTUBHBIX COPEBHOBAHUH U (PU3KYIBTYPHO-MACCOBBIX MEPOIPHUSITHIA.

@enepanbublii 3akoH 0T 04.12.2007 Ne 329-D3 «O (u3nueckoil KyabType U CIOpTE B
Poccuiickoit @enepanumn». Opranuzanus CIOPTUBHBIX MEpPONpUATHNA. VIHBEHT-MEHEIKMEHT B
CIIOpTE.

OcHoBHbIe MOHATHs 3THKH criopta. Fair Play. IIpoduiaktuka HapylieHud COPTUBHOM
sTukH (60pbOa ¢ JonuHroM B criopte). BAJIA.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bcero B ToMm unciie mo cemectpam
Bunast yueOHoIi paboThI akat. |, 5 3 4 5 6
94acoB
O0masi  TPyAO0eMKOCTh  JAMCHUIUIMHBI 1O 328 132|166 | 66 | 66 | 66 | 32
y4eOHOMY IJIAHY
KonTaktHas padora (KP): 328 | 32 | 66 | 66 | 66 | 66 | 32
[TpakTHuecku 3aHATHS 328 | 32 | 66 | 66 | 66 | 66 | 32
Buja koHTpoOJIsi: 3a4er - - - - - - -
Bcero B ToMm umciie mo cemectpam
Bunst yue6HOI paboThI acTp. 1 5 3 4 5 6
9acoB
O0masi  TPyAO0eMKOCTh  JAMCHUIUIMHBI 1O 328 132 |66 | 66 | 66 | 66 | 32
Y4eOHOMY IJIAHY
KonTaktHas padora (KP): 246 | 25 | 49 | 49 | 49 | 49 | 25
[TpakTHYecKH 3aHsTHS 246 | 25 | 49 | 49 | 49 | 49 | 25
Buja koHTpoOJISi: 3a4eT - - - - - - -

4.4.3. IncuunJIuHbI BAPUATUBHON YaCTH (TUCHUILINHBI 10 BHIGOPY)

AHHOTanuA padoyeil NpOorpaMMspl JUCHHIJIMHBI
«BbpIYHMCIMTEIbHA MATEMATHKA B TEXHOJIOIMH TYTOIVIABKUX HEMETAUIHYECKUX U
cHJIMKaTHBIX MaTepuasioB» (b1.B.J1B.01)

1. Heap auCHUNIIMHBI — NPUOOPETEHHE TEOPETUUYECKUX 3HAHWN M MPAKTUYECKUX
YMEHMM M HaBBIKOB MCIIOJIb30BaHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOJOB C IPUMEHEHUEM
nakera mareMmarudeckux mnporpaMmMm MATLAB nns pemienns mmpokoro Kpyra 3aaad
BBIUMCIIUTEIbHON MaTeMaTHKH.

2. B pesyabrare u3ydeHHs: AUCHUILIMHBI O00y4YalIMiics MO mporpamMmme
0akajaBpuaTa q0JIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3HMUECKUE U XUMHUECKUE IKCIIEPUMEHTHI,
POBOAUTH O00pabOTKYy UX PE3YyJibTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIIBUTATH TMIIOTE3bI U
YCTaHABIMBATh TPaHMIBI UX NPUMEHEHMs, IPUMEHATH METOABl MATEMaTUYECKOT0 aHalIW3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTo uccienosanus (I1K-16).

3HaTh:

— (U3MKO-XMMHUYECKHE U XHMHKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTH MPOTEKaHUS
IPOIIECCOB M3MEHEHHs arperaTHOr0 COCTOSHUS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3/IesIeHNs XUMHUUECKON TEXHOJIOTUH;
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— METOABbl W alNTOPUTMBI KOMIBIOTEPHOTO MOIETUPOBAHUS OCHOBHBIX IIPOLECCOB
XMMHYECKON TEXHOJIOIMU U TEXHOJIOTNYECKUX CXEM XMMHUYECKUX IIPOU3BO/CTB;

— TMPUHLOUIB TPUMEHEHHUS METOAOJOTMU KOMITBIOTEPHOTO MOJEIMPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX IPOLIECCOB MPU ABTOMATHU3UPOBAHHOM HPOEKTHUPOBAHUU U KOMIBIOTEPHOM
yIpaBJICEHUN XUMHUYECKUMH ITPOU3BOICTBAMH.

YMmern:

— pemaTh 3aJa4d KOMITBIOTEPHOTO MOJICIMPOBAHUS MPOLECCOB Mapo(Tra30)->KUAKOCTHBIX
paBHOBeCHii, a0COpOLIMHU, TUCTUIUIALUY, PEKTU(PUKALIUN U KUJAKOCTHON SKCTPAKIIUHU;

— MPUMEHATH TMOJTY4YEeHHBIC 3HAHUS MPHU PELICHUN MPAKTUYECKUX 3a/1a4 KOMITBIOTEPHOTO
MOJICJIMPOBAHMSI OCHOBHBIX IIPOLIECCOB XMMHUYECKOW TEXHOJOIMU M TEXHOJIOTMYECKHX CXEM
XUMHUYECKHX TPOU3BOJICTB.

Baagern:

— METOJaMM NIPHUMEHEHHUs CTAaHJAPTHBIX NAKeTOB MpukiIaaHbiX nporpamm (IIIIII) u
naketoB Mozenupyromux mnporpamm (IIMII) nns MonenupoBaHHMsT OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIOTHU U TEXHOJIOTUYECKUX CXEM XMMHUYECKUX POU3BOJICTB.

3. Kpartkoe copep:xaHue TUCHMILIHHBI

Beenenue. Ilenm w 3amaum  kypca. KpaTkuii HMCTOpUYECKHH OYEPK Pa3BUTHS
OTEYECTBEHHOM M 3apyOeKHOW BBIUMCIUTENbHONH MaTeMaTUku. OCHOBHBIE 3Tallbl Pa3paboTKU U
peanu3anum aaropuTMOB Ha KOMIIbIOTEpaXx.

Monyns 1. BeruncnurensHas Mmarematuka. OCHOBHBIE 3Talbl: pa3paboTKa U peanu3anus
aIropuTMOB Ha KommbloTepax. Cuctema xommbioTepHoi marematuku (CKM) MATLAB s
peleHus 3aJa4 BBIYMCIUTEIbHON MaTeMaTHKH.

1.1. Co3nanue M-mporpaMM M OCHOBHBIE omneparopbl M-s3blka IporpaMMUpOBaHUs
MATLAB. Bapuautsl ctpyktypsl nporpamm Ha MATLAB. Opranuzanus pabouero crona
Desktop Layout. OcuoBubie omneparuu B Command Window. OcHoBuble onepanuu B Editor.
JluHeliHO opraHuM3oBaHHas Iporpamma (airopuT™m). BeTBieHus ¢ OJHUM  YCIIOBHEM,
HECKOJIbKUMH YCIIOBUSIMH, BIIOYKCHHBIC, CO CITMCKOM yciioBui. if, Switch; soruueckue onepanuu
and, or, not. I{uKJIbI CO CYETUNKOM, C TIPETYCIOBUEM, C IOCTYCIOBHEM, C TPEPhIBAHUEM MTOJTHBIM
U TIPEepBIBAHUEM YaCTHUHBIM, C 3aJIaHHBIM [IarOM CYETYHKA, C OTJEIBHBIM OTCUETOM HTEPAIUii;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMI; ¢ qHaIOroMm ¢ mojb3oBareieM B Command
Window u B crieliiaabHbIX THATOTOBBIX OKHAX.

1.2 CrangapTHble U HecTaHAApTHbIE QYHKIMKM M-s3bIKa TPOrpaMMHUPOBAHUS U OCHOBHbBIE
pemarenu (solvers) MATLAB. ®yukuuu ¢ rpaguyeckuM BbIBOAOM pe3yibTaTos; plot, subplot,
surf, mesh, polar. ®yHkiuu ¢ YUCI0BBIM BBIBOIOM pe3yiabTatoB B Command Window. ®yukinu
C 3amuchbio pe3ynbTaToB B (ain. DyHKIMM, BIOKEHHbIE B TJIaBHYIO (QyHKIMIO. DYyHKIUU C
NEPEMEHHBIM YHCIIOM apryMeHTOB. DYHKIMH, BBI3bIBAIOIINE JPYTyl0 (YHKLHIO, UM KOTOPOH
nepeaHo KaK apryMeHT.

Monayns 2. Bektopsl u mMatpuipl. CHucTeMa JIMHEHHBIX alreOpandeckux ypaBHEHMH
(CJIAY).

2.1. OGpatHas matpuia. YMHOkeHue Marpull. Oneparop inv; oneparopsr Strcat, int2str,
numa2str; onepatopsl length, min, max, mean, sort; omeparopsr dot, tril, triu, eye, zeros, ones,
diag; onepatops! rand, linspace, logspace, repmat; onepatops! Size, det, trace, norm.

2.2. Meton I'aycca. Meron npocteix ureparuii. Onepatopsr linsolve, rank, eig.

2.3. OGycnoBieHHOCTH cucTeMbl. Yncino odycnosiaenHocT. Onepatopsl cond, rcond.

Mopayns 3. OOGpaboTka pe3yiabTaTOB HM3MEpEHUs OAHOW BenuuyuHbl. [IpubnmxeHue
byHKINN.

3.1. Kputepuii Cteronenra. Oneparopsi polyfit, polyval.

3.2. Annpokcumarms. Onepatop Isqcurvefit.

3.3. Unrepnomnsus. Oneparopsl interpl, linear, spline, nearest.

Monyns 4. UnciaeHHOe HHTETpUPOBaHUE.

4.1. Metoap! npsaMoyroibHUKOB. OniepaTtopsl SUM, mean.

4.2. Meroas! Tpanenuii. Oneparop trapz.
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4.3. Meron Cumncona. Onepatop quad, int.

4.4. Meton Hertorona-Koteca 8 mopsiaka. Omeparop quads.

Moayns 5. YpaBHEHHE C OJHUM HEU3BECTHBIM.

5.1. Meron nenenus nomoiam. OnepaTtopsl conv, deconv, polyval, polyder.

5.2. Metox kacarenbHbix. Oneparopsl roots, poly, fzero.

Moaynb 6. Cucrema HETMHEUHBIX YPaBHEHUM.

6.1. Meron Herotona-Padcona. Oneparopsr solve, diff, subs.

6.2. Meton npocteix utepanuii. Oneparopsr simplify, collect, pretty.

Mopynb 7. OnHomMepHasi ONTUMHU3ALIUS.

7.1 Metoasl ogaHomepHoi ontumu3aruu. Omneparopsr fminbnd

Monyis 8. MHOroMepHast ONTHMHU3AIIHS.

8.1 Mertoabsl MuoromepHoi ontumusanuu. Oneparopsl fminsearch, linprog, fmincon.
Monyns 9. luddepeHnmanbHble ypaBHEHUS.

9.1 Metoap! pemrenus nuddepenuansapix ypasaeauii. Oneparopsr dsolve, diff
3akroueHue. 3aKIF0UNTENIbHAS JICKIUS M0 TIO/IBEICHUI0 HTOTOB Kypca.

4. O0beM yueOHON AU CUMIIIMHBI

o B 3au. B axkan.
Buapl yue6HOI paboThI e qacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IUIAHY 3 108
KonTaktHas padora (KP): 0,9 32
Jlexmmm (JI) - -
Jlaboparopusie paboTs (JIP) 0,9 32
CamocrositesbHasi padora (CP): 2,1 76
[ToaroroBka K 1a00paTopHBIM paboTam 1,05 38
CaMocCTOsATeIbHOC U3YYCHUE PA3/IeTIOB Kypca 1,05 38
Bujx koHTpOJIS: 3aUueT - -
. B 3au. | Bacrp.
Bunet yaeGHoI paboTh e qacax
O0mas TPyA0eMKOCTh M CHMILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonraktHas pa6ora (KP): 0,9 24
Jlexumn (J1) - -
JlaGopatopusie pabotsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,1 57
[TonroroBka k 1abOpaTOpHBIM paboTam 1,05 28,5
CaMocCTOsATeIbHOC U3YUYCHUE PA3/IeTIOB Kypca 1,05 28,5
Bua kouTpoJs: 3auer - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«I_[I/ICerTHaﬂ MaTeMaTuKa B TEXHOJOI'NHN Tyron.nammx HEMETANIMYECCKUX N
cuuKaTHbIX MaTtepuasioB» (b1.B.J1B.01.02)

1. Heap qMcHUIMHBI — (JOPMUPOBAHHE Y CTYAEHTOB CHUCTEMbl OCHOBHBIX MOHSATH,
UCIOJIb3YEMBIX JUISI TIOCTPOCHHUS BAKHEHUIINX MaTeMaTHYECKUX MOJIeNei, U MaTeMaTHUYeCKUX
METOJIOB JIJIsl ONIMCAHUS Pa3JINYHBIX IIPOLIECCOB.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI oOy4yaloumuiicss Mo mnporpamme
0akajaBpuaTa q0JIKEH:

Obnadams crenyrouMu MpoPeCcCHOHATPHBIMA KOMITETCHITUSIMU:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3HMUECKUE U XUMHUECKUE IKCTIEPUMEHTHI,
MPOBOAUTH O0pabOTKY UX PE3YyJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIIBUTATH TMIIOTE3bl U
YCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHs, TPUMEHSATh METOAbl MAaTeMaTHYeCKOro aHalu3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 rccienoBanus (ITK-16).
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3uams:

— OCHOBHBIC IIOHATUS U METOAbl JUCKPETHOM MATEMAaTHKH, MATEMAaTUYECKUX METOIOB
peneHus mpoecCHOHATBHBIX 3a/1a4.

Ymemu:

— NPUMEHATh MATEMaTHYECKHUE METOJbI MPH PEIICHHH THUIOBBIX MPO(ECCHOHATBHBIX
3a1ad.

Braoemy:

— METOJaMM IOCTPOCHMsI MaTEMaTHYECKOM MOJIENIN TUIIOBBIX MPO(GECCHOHANIBHBIX 3a1a4
U COJEPIKATENIbHON UHTEPIPETALUH IT0OJTYYEHHbBIX PE3YJIbTATOB.

3. Kpartkoe cogep:xanue JTUCUMIIIMHbBI

1. Beenenue. Posb AMCKpEeTHON MaTEMaTUKH IIPU Pa3pabOTKE U 3KCILTyaTallud XUMHUKO-
TE€XHOJIOTMYECKHUX CHUCTEM.

2. DneMeHTHl TEOPUU MHOXKECTB M alnreOpanyeckue CTPYKTYpHI.

BBenenue B qUCKpeTHYI0 MaTeMaTHKy. Poiib AMCKpeTHOM MaTeMaTuku Ipu pa3paboTke U
OKCIUTyaTalli XMUMHKO-TEXHOJIOTMYECKHX CHCTEeM. MHOXKECTBA, OTHOIICHUS H (YHKIIHH.
3ajaHue MHOXECTB U OCyllecTBIeHHE omnepauuit Hag HUMU. CrnocoObl 3amaHus. Onepauuu
00BbeAMHEHNUS, TIEPECEUEHUs], PA3HOCTHU, JOTIOJIHEHUS U JIEKapTOBa POU3BEIeHU. AKCHOMAaTHKA
TeOpuH MHOXeCTB. Anredpa Kantopa. MuHuMu3anus npeacTaBieHUd MHOXKeCTB. JluarpaMmbl
Ditnepa-Benna. bunapusie otHomeHus. CriocoObl 3amaHus OWHAPHBIX OTHOIIEHHM. CBOMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOLIEHNUS SKBUBAJIIGHTHOCTH M nopsijka. [lpeacraBnenue
N-apHbIX OTHOIIEHUN OuMHapHbIMH. AsreOpa oTHomeHui. Oynkuuu. UHbekuus, cropbeKuus u
Oouekuusa. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. [loarpymmsr.
[uxnmnueckue Tpynnsl. [pynmel moactaHoBok. M3omopdusm rpymnm. CMmexHBIE KITAcChl 10
noarpynne. Hopmansable penurtenu. Paxkrop-rpynmnsl. Kosbna: onpeneneHus, CBOWCTBA,
npumepsl. [loss.

3. DneMeHTBI TeopuH rpados.

I'padsl. 3amanme m xapakrepuctuku rpadoB. Buael rpados. I[oxrpadsr. Matpuirs
CMEXKHOCTH M HHIUAEHTHOcTH. Crenenu BepmnH. Mapmpytel Llenn. Iluxnsl. PaccrosHue
MeXy BeplinHaMu. /luametp u paguyc rpada. YHapHble U OMHaApHbIE onepaiuu Haja rpadamu.
HononHenue rpada. YnaneHue M JoOaBieHUE BEpUIMH. YjaajieHWe U jaobaBieHue pedep.
OroxnectBienne BepmuH. Pacmerienue BepmnH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBs3HOCTH. MocTbl. BepmmHHas u pebepHas cBsi3HOCTb. CBSA3HOCTb
OpPUEHTUPOBAaHHBIX TpaoB. AJIFOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpEHHsS yCTONYHMBOCTB.
Bepummnnoe yncno HezaBUcUMOCTH. PeGepHoe uncino He3aBucuMocTH. BepumHaoe u pedbepHoe
nokpbiTue rpada. BHemHss ycTolWuuBoCcTh. BepuimHHOoe U peOepHOE YHMCIO BHELIHEH
ycrounBocTU. [{ukiel u paszpesbl. DiniepoBbl HUKIBL. ['aMHIBTOHOBBI IUKiBL. [InanapHOCTE M
yknazka rpagos. I'panu miockoro rpaga. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa
yeTblpex Kpacok. JlepeBbsa. Ompenenenus. CsoiictBa. Teopema Komu. dynpameHTanbHas
cuctema 1UKIOB. OCTOB HaMMEHBIIETO Beca. YIOpsIOUYEHHbIE JAepeBbsi. buHapHble nepeBbs.
JlepeBbst cOpTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

4. byneBsl QyHKIUU.

Anrebpa noruku. byness! ¢pyHkuuu. CriocoObl 3a1anust. byneBbl pyHKIIUN OAHOM U IBYX
NepPEeMEeHHbIX M HuX cBoiictBa. Dopmynbl OyneBoi anreOpbsl. OCHOBHBIE 3aKOHBI OYJeBOM
anreOpbl.  OkBHUBaJeHTHOCTh  (opmyn.  Ilpunmun  nBoiictBeHHocTH.  CoBeplueHHBbIE
JU3BIOHKTUBHBIE U  COBEPIICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (GopMbl. CucTeMbl
3JIEMEHTApHBIX OyneBbIX QyHKIMH. DYHKIIMOHAIBHO MOJHBIE CUCTEMBI AJIEMEHTAPHBIX OyJIEBBIX
¢byuknuii. Ilpumepsl (QyHKIMOHANBHO MOJHBIX Oa3ucoB. BakHeilinne 3aMKHYTbIE KIIacCHhI.
Teopema o QyHKUMOHANBbHON mMonHOTEe. MuHMUMM3anusa OyneBblx (yHKuui. CokpalieHHas,
TynukoBass U MuUHUMaibHasg Qopmbl. Kaptel Kapno. Merox coderaHus MHIEKCOB U METOJ
Kyaiina. MUHUMU3a11s1 KOHBIOHKTUBHBIX HOPMaNbHBIX (hopM. O030p MPHUIOKEHUN TUCKPETHON
MaTE€MaTHKH. Pa3pabotka 3¢ hekTUBHOTrO MaTeMaTH4YEeCKOro, MIPOTPaMMHOT 0,
UHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleyeHuss Ha OCHOBE METOAOB JHCKPETHOU
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MaTEMaTHKH.

5. UcuncieHne BbICKAa3bIBAHUN.

BBenenue B MaremMaTudeckyro JIOTUKY. KpaTkue cBeneHHsI U3 HCTOPUM MAaTeMAaTHYECKOU
Joruku. Ponp MaremaTndyeckod JIOTMKM IIpU  pa3paboTKe M SKCIUTyaTallud XHUMHKO-
TEXHOJIOTMYECKUX cUcTeM. DopManbHble aKkCMOMaTHUYecKue cucTeMbl. CHMBOIIBI, BBIPaKEHUS,
(bopmyibl, akcuoMsbl. [IpaBuiio BbIBOJA, HEIIOCPEICTBEHHOE CIIEACTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHMit. Jlornyeckuii BpiBOI. Akcrombl. [IpaBuiio modus ponens. Teopema AeAyKIUU U
npaswio  cwuiorusma. [lomHora ¥ HENpPOTMBOPEYMBOCTH.  HE3aBUCHMMOCTH  aKCHOM.
Pazpemmmmocts Teopuu. Jpyrue axcuomarusauuu. [IpoBepka BBIBOIMMOCTH € IIOMOLIBIO
UCTUHHOCTHBIX TabOmui. CekBeHumu ['eHmena. Mogens MupoB Kpumke. Meroa pesosroruit
Pobuncona. Metoz kiay3 Bonra. O6patnsiii Metog MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Mcuncnenue npeauKaToB U HEYETKasl JIOTUKA.

Jloruka mpeaukaToB. ABTOMAaTH3aIlUs JIOTHYECKOro BbIBOAa. llepemenHbie, QyHKIUH,
TEpMBbl, IpeIuKaThl, KBaHTOPHI, ¢Gopmyinbl. OOnacTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBs3aHHbIE NepeMeHHble. VIHTepnpeTanun, paBHOCUIbHOCTD. Pacrio3HaBanue 00111€3HAYUMOCTH.
[Tpobnema pa3pemMMOCTH. AKCHOMBI M INpaBWJia BBIBOAA HMCUMCIECHHUS INpeaukaToB. Teopema
Jenykuuu. HenpoTHBOpedMBOCTP M NOJHOTA. BbIHECEHHME KBAaHTOPOB M IIpEJBapeHHas
HopMmanbHast (opma. CkylneMoBckHe cTaHAapTHble (OpMbl. OpOpaHOBCKUN YHUBEPCYM U
Teopema DpOpana. [logcranoBka u yHupuKanus. Metoa pe3oronuil u ero noxHora. Crpateruu
Merona pesomouui. JIuzproHkTel XopHa. [IpuHIMD JOrM4eckoro mporpaMMHpOBaHUS.
Heuerkne muoxectBa. Hewerkas noruka. IlosBnenue u cyre HedeTkocTd. Dopmanmsanus
HedyeTKkocTu. DyHKIMA NpUHALIEKHOCTU. JIMHrBHCTHMYecKas nepeMeHHasd. Onepauuu Hax
HEUETKUMH MHOXecTBamu. Heuerkas apudmernka. Meronsl nedaszsudpukanun. Hederkue
oTtHouieHus. CTaHgapTHBIE HEYETKHE Jorndyeckue onepaunu. Hederkuii BeiBoa. Crenenu iy

7. Koneunsle aBTOMaThl, MalinuHbl ThropuHra-Ilocra, ClioKHOCTh BBIYUCIICHUM.

OneMeHTsl Teopun aBTOMaToOB. IlOHATHE aBTOMAaTHOrO Mpeodpa3zoBaHUs UHPOPMALUU U
KoHeuHOTo aBToMaTa. CriocoObl 3a1anust aBToMatoB. ABToMarsl Mumu u Mypa. [Iporpammuas u
anmnaparHas peaJn3alys aBTOMATOB. DKBUBAJEHTHOCTh U MUHMMM3ALUs aBTOMAaToB. MaliHbl
Trropunra-Ilocra. @opmanusanus NOHITHUS alropuTMa ¥ (opMaiabHble MOJAEIU alrOPUTMOB.
Mammna TeropuHra: onpeseneHus, cBoicTBa, rpadsl nepexoos. Mammna [Tocra. ITporpammet
st mammH.  [Ipobrmema  pacmosnaBanus.  IIpoGiemMa  OocTaHOBKHM.  AJNTOPUTMHYECKU
Hepaspemumble MpoOneMbl. CIO0XHOCTh aJIrOpuTMOB. Mepsl ClOKHOCTH. BpemenHas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTUYECKAs CIIOXKHOCTh, IOPSIOK CIIOXKHOCTH, CJIOKHOCTH B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmsle 3agaud. HenerepmMuHUpoOBaHHAs MallllHA
Trropunra. Kmaccet P u NP. NP-nonnbie 3amaun. NP-monHoTa mpoGieMbl BBIIOJTHUMOCTU
(dopmyn Joruku BbIcKa3biBaHuM. O030p MpuilokeHU MaTeMaTuueckoi noruku. Hampasnenus
MCIIOJIb30BaHUs ammapara MaTeMaTU4YecKOM JIOTMKM B 3aJadaX MPaKTUYECKOM HH(GOPMAaTUKH.
Crnemudukanus ¢ BepuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMHUPOBAHNE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHNS HHTEIJIEKTYaJIbHbIX areHTOB.

4. O0beM yueOHOM QM CUMILIHHBI
Buner yue6HOM paboThI B;;q' Bq:::;f'

O0mas TpPyA0eMKOCTh JUCIHHUIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonTakthas padora (KP): 0,9 32

Jlexmmm (J1) - -

JlaGopatopusie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,1 76

CaMocTosTeTpbHOE M3y4YCHHE pa3aeiiOB TUCHUIINHBI 2,1 76
Bupa xonTpoJsi: 3auer - -
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Bunsl yaeOHOM paboThI Be3ﬂa.q. ]?I:CC;)I:'

O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY IJIaHy 3 81
Konraktnas padora (KP): 0,9 24

Jlexmuu (JI) - -

JlaGopaTtopusie padoTs (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,1 57

CaMocTosATeIbHOE U3YYCHUE PA3/ICTIOB TUCITUTUTMHBI 2,1 57
Buja kouTpoJsi: 3a4er - -

AHHoOTauus padoyeii NporpaMMsbl JMCHUTLIMHBI
«XHMHYeCKas KHHETHKA H KATAJHU3 B XHMUYeCKOH TeXHOJIOTHH TYTOIJIABKHX
HeMeTAJUIMYeCKHX M CHIIMKATHBIX MaTepuasioB» (b1.B./1B.02.01)

1. Ieab AUCHMIVIMHBI — OBJQJETh 3HAHUAMH OO0 OCHOBHBIX KHUHETHUYECKUX
3aKOHOMEPHOCTSIX IMPOTEKAaHHWs] XMMHYECKHX IPOLECCOB, IMYTAX BBIBICHUS METOJIOB,
MO3BOJISIOIINX YCTaHABIMBATH MPUPOAY CKOPOCTh-OIPEACIISIONICH CTaJIUU U JIeNaTh BBIBOABI O
BO3MOYXHOM MEXaHH3Me PEaKINHU, IOHUMATh POJIb KaTallN3a ISl XUMHYECKON TEXHOJIOTHH.

2. B pe3yabTaTe H3yYeHHs JAUCHMIUIMHBI oOOydawumiics N0 mporpaMmme
0akajlaBpHaTa J0JIKeH:

Obaaoams ciienyromumMu npodeccuonanbHbiMu KoMieTeHIusaMu (I1K):

— CIOCOOHOCTBIO  IJIAHUPOBaTh U NPOBOAUTH  (UBMYECKHE U XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOAUTH 00PabOTKY UX PE3yIbTAaTOB U OLEHUBAThH MOTPEIIHOCTH, BBIIBUTATh
THIOTE3bl M yCTAHABIMBATh T'PAHUIIBI UX MPUMEHEHHUS, MPUMEHSATh METOJbl MaTEMAaTUYECKOTO
aHaJIN3a U MOJICITMPOBAHUS, TEOPETHUECKOTO U KCIIepUMeHTalTbHOTO HccnenoBanus ([1IK-16);

— TOTOBHOCTBIO HCIOJB30BATh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUH UIS pPEHICHUS
BO3HHUKAIOIMNX (U3NIECKUX 337a4, CAMOCTOATEIBHOTO MPHOOpEeTeHusT (pU3ndecKux 3HaHUH, IS
NOHUMAaHMS NPUHIMUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOSIIUX 3 MPEIEbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namu:

— OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMUYECKUX PEaKIIHIA;

— TEOpHUH XHUMHYECKOW KHHETWKH, TIIYTH TEOPETHYECKOro pacdera CKOpOCTen
XUMHYECKHX PEAKIUil 1 OTpaHUYCHUS B IPIMEHUMOCTH PAaCUETHBIX METOOB;

— OCHOBBI TeOpUHM (HOTOXMMHUECKUX U ILEMHBIX peaKIMi, peakuuil B pacTBOpax.
0COOEHHOCTH UX CTQAMHHOTO MPOTEKAHUS U YCIOBHSI OCYILECTBICHUS;

— OCHOBHBIC YEpThl TOMOTEHHOTO M TETEPOTeHHOI0 KaTaiu3a, NMPHYUHBI YCKOPEHHUS
XMMHUYECKOT0 Tpoliecca B IPUCYTCTBUU KaTaIU3aTopa;

Ymems:

— MPHUMEHATh TEOPETHUECKHE 3HAHMUA W HKCIEPHUMEHTAJIbHBIE METOMAbl HCCIEIOBAHUS
¢u3nueckoil XUMHMM IS PpEIIeHUS BOIPOCOB, BO3HHUKAIOIIMX MpPU HU3YYEHUU KUHETUKU
XUMHYECKHX PEaKInii;

— HaXOIMTh CKOPOCTh M YCTAHABIIMBATH MOPAIOK XUMUYECKON peaKkiuy;

— MPOBOJUTH AHAJINW3 M KPUTUYECKH OLIEHUBATh IOJYYEHHBIE 3KCIIEPHUMEHTAJIbHBIE
JTaHHbIe, 0000I1IaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

Bnaoemp:

— 3HAHUSIMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIUSHUS PA3TUYHBIX (PaKTOpPOB
(TemmepaTypbl, JaBJIEHUS, KaTaIu3aTopa) Ha CKOPOCTh XUMHUECKOW PEaKIINU.

— KOMIUIEKCOM METOJIOB OTIPENIEIICHNS TIOPSIIKA U CKOPOCTH PEAKIIHH;
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— MNOAXOAAMM [UIsl YCTAHOBJIEHUS JIMMUTUPYIOLIEH CTaJuM U MEXaHHW3Ma H3ydyaeMou
XUMHYECKON PEaKIUU.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Xumnyeckasi KWHeTHKAa. CKOPOCTh XMMHUYECKOM PEaKIIMK, KOHCTaHTa CKOPOCTH, MOPSIIOK
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro U HyJI€BOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPalbHbIE METOJbl ONpPEIENeHHs IOPsIKA pEeaKiHH.
Cnoxuple peakuuu. [IpyHIMI HE3aBUCUMOIO IMPOTEKAHUS 3JIEMEHTAPHBIX  PpEaKLHUi.
OOpartuMble, mnapajuleidbHbIE W IOCHEAOBaTelIbHbIE peakuuu 1-ro mnopsaka. Ilpuxnun
JMMUTUPYIOLIEN CTAIUU TIOCJIEN0BATEIBHOM XUMUYECKON peakuui. MeTo1 KBa3uCTalMOHAPHBIX
KOHIIEHTpaluii, o0jacTe NpuUMEHEeHUs. BiusHue TteMmepaTypbl Ha CKOPOCTh PEaKIMH,
npubmkeHHoe mnpaBwio Baut-I'opda. VYpaBHenme Appenumyca, auddepeHnuaibHas u
UHTErpaibHble ((OpMbI ypaBHEHMsI. DKCIIOHEHLMANIbHAS (popMa ypaBHEHMsI AppeHuyca. DHeprus
AKTUBALMU U IIPEIIKCIIOHCHIIMAIBHBIA MHOKUTEID.

Teopun XuMHUYECKOW KMHETHKH: TEOPHsI AKTUBHBIX COYIApEHHUM M TEOpHUs MEPEXOIHOIO
cocrosaust TIIC (aktuBupoBaHHOro kKomiuiekca). OcHoBHbie moyioxkeHuss TAC, mexaHusm
aKkTUBalMU MoJekyid. KoHcTanTa ckopocTu OMMONEKYNIApHOM peakuuu. PU3NYECKHH CMBICIH
IIPEAPKCIOHEHIMAIBHOTO MHOXMTENII M JHEPrUM AKTUBALMM B PaMKaX TEOPUM AKTHBHBIX
coynapenuii. Crepudeckuil Gpakrop, HEOOXOAUMOCTh €r0 BBEACHUS B KHHETHYECKOE YpaBHEHUE
peakuuu. JlOCTOMHCTBA M  HENOCTaTKM TEOPUM AKTUBHBIX COyAapeHHd. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta3oBbIX peakuuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexoaHoro cocrostHus (aktuBupoBaHHoro komiuiekca) (TIIC wumu TAK). OcHoBHbIE
nonoxxenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAHHBIA KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mNOTEHIMAIbHON »Hepruu. KoopauHara peakuuu, npouiab MHyTH peakuH,
SHEPrus aKTUBAaLIUU. OHTaIbIU u SHTPOIHUS aKTHUBAIUH. HcronkoBanue
HPEIPKCIIOHEHLIUAIBHOTO MHOXKHTENS U CTEPUUECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOIO
COCTOSAHMS. JJOCTOMHCTBA U HENOCTATKU TEOPHH.

@DOTOXMMHUYECKHE peakIMU. XuMHyeckue M (oTopuznyeckue CTaJud, BTOPUYHBIC
npouecchl. Kunernka ¢oroxumuyeckux peakuuid. CeHcHMOMIM3UpOBaHHBIE (POTOXMMHUYECKUE
peakuuu. llemHble peakiuM, MEXaHU3Mbl 3apOXKJIEHUS, Pa3BUTUA M OOpbIBA LEMH.
HepasBeTBineHHbIE U pa3BETBICHHBIE LIEMTHBIE PEAKIUHA. BEpOsSTHOCTHAS TEOpHs PA3BETBIICHHBIX
peakuuii. IlpenenpHbple SBICHMS B LEMHBIX PEAKUUAX, HWKHHUM M BEPXHHMHM IIPEIEIIbI
BocriaMeHeHus. . OCOOEHHOCTH MPOTEKaHUsl XUMUYECKUX peaklui B pacTBopax. KierouHslit
apdext. Kunernueckas cxema npoTeKkaHust OMMOJIEKYIISIpHON peakuuu B pactBope. [IpenensHbie
cllydau TpoTeKaHus peakiuuu. beictpele  (qud(y3MOHHO-KOHTPOIUPYEMbIE)  pPEaKIIUH,
TG Yy3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHHe bpencrena-breppyma.
KuneTnka MOHHBIX peakuMii B pacTBopax. BiMsHME HMOHHOM CHIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ ydJacTueM HOHOB. MakpokuHeTuka. Ponb nu¢¢dy3uu B KHMHETHKE T€TepOreHHbIX
peakuuii. Pa3nuuHble pexuMbl IPOTEKAHNS peakluil (BHEIIHAS KUHETUYecKasi 001acTh; 001acTu
BHEIIIHEW U BHyTpeHHel nuddy3un).

Karaimm3. T'oMoreHHslii # rereporeHHbli Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmsaropa Ha TEPMOJMHAMHUYECKHE U KHUHETUUYECKUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTaanu3aTopa, KaTaIuTHYeCKas akTUBHOCTh. | OMOTE€HHBIN
katanu3. CIuTHBIA UM pa3fesIbHBI MEXAaHHU3Mbl KaTATMTUYECKOIO JEHCTBUSA. DHEPreTUUYECKUE
IuarpaMMmbl  B3aUMOJEWMCTBHSI peareHTOB ¢ KatanuzatopoM. OOummii u cneuuduueckuit
KHCJIOTHO-OCHOBHOM KaTaJus. Karamuz  xommiekcamu [IEPEXOIHBIX METAJIJIOB.
DepMEHTAaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTanu3. THUIBI T€TEpOTreHHBIX KaTalIU3aTOPOB.
3aKoH AEHCTBYIOLMX NOBEpXHOCTEW. KnHeTHKa rereporeHHbIx peakuuil. Teopun katanusa.

4. O0beM yueOHO# JUCUMIIJIMHBI

B axkan.
Buzsl yaeOHOM paboThI B 3au. en.
ALY P a qacax
O0mas TpyA0eMKOCTh JUCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 5 180
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KonraktHas padora (KP): 18 64
Jlexmmm (J1) 0,9 32
[Tpaktrueckue 3ansatus (113) 0,9 32

CamocrositesibHas padora (CP): 2,2 80
CamocTosATeIbHOE H3YYCHHE PA3/ICTIOB JUCITUILUTHHBI 2,2 80

Buja xoHTpoOJISi: JK3aMeH 1,0 36

Buner yae6HoI paboThI B 3au. en. B actp.
yacax

O01as Tpya0eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 5 135

KonraktHas padora (KP): 18 48
Jlexmum (JI) 0,9 24
[Tpaktuueckue 3anstus (I13) 0,9 24

CamocrositesabHasi padora (CP): 2,2 60
CamocTosTebHOE U3YYEHHE Pa3/IeTI0B JUCIIUILUIMHBI 2,2 60

Buja xoHTpOJISI: DK3aMeH 1,0 27

AHHOTaNuUA padoyeil NPOrpaMMbl AUCUUIIIMHBI
«JlomostHUTEIbHBIE [JIABbI (PU3NYECKOH XUMHHU TYTOMJIABKHUX HEMETANINYECKHUX H
cuJIuKaTHLIX MaTtepuasos» (b1.B.J1B.02.02)

1. Heab QMCHUNIMHBI — O3HAKOMJICHHE C TEPMOJIMHAMUYECKOW TEOpHEH pacTBOPOB
DIIEKTPOJIUTOB M DIIEKTPOXMMHUYECKHUX Ierneld (TaJbBaHMYECKHX JJIEMEHTOB), IOHHMaHHE
OCHOBHBIX ~ KMHETHUYECKUX 3aKOHOMEPHOCTEWH NpPOTEKaHHS XMMHUYECKHX IPOLIECCOB, POJIH
KaTaJin3a JJIsi XHMUYECKOW TEXHOJIOTHH.

2. B pe3yabTaTre wu3ydYeHUsl AUCHMUILIMHBI o0y4yalummiicd 1O mNporpamme
0akajaBpHaTa J0JIKEH:

Obnadams crnenyronumu npodeccuoHaibHbiMU KommneTeHusMu (I1K):

— CHOCOOHOCTBIO  IUIAHMPOBAaTh W MPOBOAUTH  (U3HYECKHME UM XMMUYECKHE
AKCTIEPUMEHTHI, IIPOBOANTH 00PAOOTKY MIX PE3yJIbTATOB U OIEHHUBATH ITOTPEITHOCTH, BHIIBUTATH
TUIOTE3bl M YCTAaHABIMBATh I'PAHMIIBI UX HNPUMEHEHHUs, IPUMEHSATh METOJbl MaTeMaTUYeCKOIro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUYECKOTO U 3KCIIEpUMEHTalbHOTO nccnenobanus (I1K-16);

— TOTOBHOCTBIO HCIOJb30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH Ul pEeIIeHUs
BO3HHMKAIOIINX (PU3NYECKUX 3aJ]au, CAMOCTOSATEIILHOTO NpUoOpeTeHus (PU3NYEeCKUX 3HAaHUH, 17
MOHWMaHHS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 32 MPEIEITBI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19).

3namo:

— OTJIMYUTENIbHBIE OCOOCHHOCTH B MOBEIECHUH PACTBOPOB AJIEKTPOJIMUTOB, CBS3aHHBIE C
POXOXKJICHUEM DJIEKTPUYECKOTO TOKA;

— TEOPHIO TATbBAHNYECKHX SIBIICHHIA;,

— TEOpHH KUHETHKH, ITyTH TEOPETHYECKOTO pacueTa CKOPOCTEH XUMUIECKUX PEaKIui
OTPaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TEOPHH (POTOXMMHUYECKUX M LEMHBIX PeaKklUid, OCOOEHHOCTH UX CTaJIUHHOTrO
NPOTEKAHUS U YCIIOBHSI OCYIIECTBICHUS;

— OCHOBHBIC YEpThl TOMOTEHHOTO WM TETEPOTEHHOTO KaTain3a, MPHYUHBI YCKOPESHHUS
XMMHUYECKOT0 Ipoliecca B MPUCYTCTBUU KaTallu3aTopa.

Ymems:
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— INPUMEHATh KOHAYKTOMETPUYECKHE U IOTCHIMOMETPUUYECKUE HW3MEpPEHUs Ui
OIpe/IeNIeHUs] TEPMOAMHAMUYECKUX (DYHKIMI XMMUYECKUX peaKlil, KOHCTaHThI IUCCOLUALINY,
IIPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.x.

— IPUMEHATh TCOPETHUYECKHUE 3HAHHUA M DKCIIEPUMEHTAIBHBIE METOJABI UCCIEIOBAHUS
Gu3n4ecKoil XUMMM JJIS PpEIIEHUS BOIPOCOB, BO3HHUKAIOIIMX IPU H3YYEHUM KHHETHKH
XUMHYECKUX PEAKIUM;

— MNPOBOJUTH AHAIU3 M KPUTUYECKH OLECHUBATh IIOJIyYEHHBIC OSKCIIEPUMEHTAIBHBIC
JlaHHbIe, 0000111aTh U Je1aTh 000CHOBAaHHBIE BHIBOJIbI HA 0a3€ POBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJCKTPOXMMHMUYECKHX METONOB HCCICHOBAHMUSA  JUIS
OIpEeCIICHUS TEPMOAMHAMUYECKUX XapPAKTEPUCTHK JIEKTPOJIUTOB U XMMUYECKHUX PEaKLIM;

— METOJaMM  OIpEACIICHHs IOpsAJKa M  CKOPOCTH  PEaKLMH, YCTAaHOBJICHUS
JUMUTHPYIOIIEH CTaIUA U MEXaHU3Ma U3Yy4aeMOW XUMUYECKON PEaKLIHH;

— HABBIKAMHMCOCTABJICHUS TaJlbBAHUYECKUX DJIEMEHTOB JUIA LEJNEeH OIpeNeIcHUs
TEPMOJMHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMOMN PEaKIIVH;

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMUYECKON KMHETUKH, BIUSHUS Pa3IMIHBIX (PaKTOPOB
(TemnepaTypsbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEeaKIIUU.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

PacTBOpbl  37eKTpoaMTOB. OiekTpocraThueckas Teopus Jlebas-Xrokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(PPHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JICKTPOJIUTOB B
pa30aBICHHBIX W KOHLIEHTPUPOBAaHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHON KOHLIEHTpALHH.
VYnenbHas U MoJisipHasl SJIEKTPUUECKHUE MPOBOAUMOCTH. CKOPOCTh JIBUXKEHHUS M MOJBUKHOCTH
1oHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBUKCHUS
noHoB Konbpayma. [IpumMeHeHrne n3MepeHHil 3JIEKTPUYECKOM MPOBOJAUMOCTH JIJIsL ONPENCIEHUS
CTENEHU U KOHCTAHThI AUCCOLUALINHU CIIA0BIX JIEKTPOIUTOB.

DNEeKTPOXUMHUECKUE CUCTEMBI (11en). Bo3HUKHOBEHME CKayKka MOTEHIMAa Ha IPaHULIe
paznena npoBogHuKoB lu llpona. J[BoHHONM snexkTpuueckuil cioil. DJIEKTPOJIBMXKYILIAS CHia
TraJIbBAHUYECKOTO  JJIEMEHTA, JJIEKTPOAHBIM IMOTEHUMand. TepMoaMHaMuyeckas Teopus
raJlbBAHUYECKUX SIBICHUH, ypaBHeHHe HepHcra. Onexrtpoxumuueckas (opma OCHOBHOIO
yYpaBHEHMsI TEePMOAMHAMUKH, TemmnepaTypHblii ko3dduuument DJIC. Dnexrpoasl | ullpona,
ra3oBbIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC JIEKTPOAbI. THIBI raJbBaHUYECKUX JIEMEHTOB:
XMUMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 03 nepeHoca. XUMUYEeCKHe UCTOUHUKU TOKa,
TOIUIMBHBIE DJIEMEHTHI.

Xumnyeckass KUHETUKA. CKOPOCTh XUMHUUYECKOM pEaKIIMK, KOHCTAaHTa CKOPOCTH, MOPSIIO0K
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro U HyJI€BOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPAbHBIE METOJbl OMNpEAETICHUS TMOpPSJIKAa PEeaKiHH.
Cnoxuple peakuuu. [IpyHIMI  HE3aBHUCUMOIO TMPOTEKAHUS 3JIEMEHTAPHBIX  peakLUi.
OOparumMble, mnapaienbHble U IOCHeAOBaTeIbHbIE peakiuu 1-ro mnopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peakluMH, NpuOImkeHHoe npasuino Bant-I'opda. VYpasHeHue
Appennyca, nuddepeHMaabHas W UHTErpaibHble (OpPMBI ypaBHEHHs. DKCIIOHEHIMAIbHAs
dbopma ypaBHeHUST AppeHnyca. DHEprusl akTUBALIUU U MPEIIKCIOHEHIUAIbHBIA MHOXKHUTEb.

Teopun XuMHUYECKOW KMHETUKH: TEOPHsI AKTUBHBIX COYIAapEHHUM M TEOpHUs MEPEXOIHOIO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTalbIMs M SHTPOIMUS AKTHUBALIUU.
DOTOXMMHUYECKHE peaKIuUd. XUMU4Yeckue u (GpoTopuzndeckue CTaguH, BTOPUUHBIE MPOIECCHI.
Kuneruka ¢oroxumuueckux peakuuil. CeHCHOMWIN3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
LlenHble peakiy, MEXaHU3MBl 3apOKACHUS, Pa3BUTUS U OOpbIBa 1enu. Hepa3BeTBieHHBIE U
pa3BETBJICHHBIE IIEMHBIE peakuu. BeposATHOCTHas TeOpHs PA3BETBICHHBIX PEAKLIHM.
[TpenenbHbIE ABICHMS B LIETTHBIX PEAKIUAX, HOKHUN U BEPXHUH MPEAEIIbl BOCIUIAMEHEHUS.

Karaimm3. T'oMoreHHslii # rereporeHHbli Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTHUECKUX peakuuil. BiausHue karanusaTopa Ha TEPMOAMHAMHYECKHE M KMHETUYECKHUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTalnu3aTopa, KaTATUTHYECKasi aKkTUBHOCTh. [ OMOTeHHBI
karanu3. CIuTHBIA M pa3fesIbHBI MEXAaHM3Mbl KaTAJIMTUYECKOIO JIEHCTBUS. DHEPreTUYeCKUe
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qUarpaMMbl  B3aUMOJCWUCTBHSI peareHToB ¢ KatanuzaropoM. OOmmii u crnenuduueckuit
KHCJIOTHO-OCHOBHOM KaTajuus. Karanu3 KOMILIEKCaMH MEPEXOIHBIX METAJLIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTaiu3. THUIBI TeTepOreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIIUX MOBEpXHOCTEH. KnHETHKA reTepOreHHbIX peaKInid.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bupl yueOHO# paboThI B;?q' ]?IZ(I::;'
OO0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 110 Y4eOHOMY IJIaHy ) 180
Konrakthas padora (KP): 1,8 64
Jlexmmu (J1) 0,9 32
[TpakTaeckue 3arstus (I13) 0,9 32
CamocrositeanHas padora (CP): 2,2 80
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 2,2 80
Buja xoHTpOJISI: DK3aMeH 1,0 36

Bunel yue6HOI paboTh B;;q' ]?IZCCZE '
O0masi TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5 135
Konraktnas padora (KP): 1,8 48
Jlexmun (JI) 0,9 24
[Tpaktuueckue 3anstus (I13) 0,9 24
CamocrositesbHast padora (CP): 2,2 60
CamocTosTeIbHOE U3YUYECHHE Pa3/IeI0B AUCIUILIHMHBI 2,2 60
Buja xoHTpOJISI: DK3aMeH 1,0 27

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«XuMHYecKasi TEXHOJIOTHs BSKYux Matepuaios» (b1.B./1B.03.01)

1. Heap AUCHUIUIMHBI — TIOJNy4YeHHE 3HAHWM, yMEHWH, BIaJeHUid U (OpMHUpOBaHUE
KOMIIETEHIIMM B 00JIACTH TEXHOJIOTUH BSDKYIIMX MaTepHalloB; IMpolieccax, MPOUCXOAAIUX HpU
CUHTE3€, TUApATalM W TBEPAEHUM BSDKYIIMX MAaT€pUAJIOB, CTPYKTYpE U JIOJTOBEYHOCTH
LIEMEHTHOI'O0 KaMHs, TEXHUYECKOIO0 U TEXHOJOTHYECKOI'0 KOHTPOJIS, IKOJOTUYECKUX MpoOIeM
IIPOU3BOJICTBA BSKYLIMX MAaTEPUAJIOB.

2. B pe3yabTrare wu3ydeHMs JUCHUILUIMHBI oOydamoumiics 10 HporpaMmme
0akajaBpHaTa J0JIKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJOTMYECKHH TIpolecc B
COOTBETCTBUU C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CpEACTBAa il HU3MEpeHus
OCHOBHBIX MTapPaMETPOB TEXHOJIOTMYECKOTO MpoIIecca, CBOMCTB ChIpbs U mpoaykiun (ITK-1);

— CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBbIE TEXHMUYECKHE pEeIIeHUs IMpu pa3padoTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YYeTOM
9KOJIOTMIECKUX TocieAcTBH ux npumeHenus ([TK-4);

— TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHME CBOMCTB XMMMUYECKUX JIEMEHTOB, COCIMHEHUN U
MaTepralioB Ha X OCHOBE JUISl PelIeHus 3a1a4 npodeccuonanpHoi nestenbaoctH (I1K-18);

— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPHUH ISl pelleHus
BO3HUKAIOIMUX (PU3NUECKHX 33/1a4, CAMOCTOSTEIbHOTO MPUoOpeTeHns GU3NYECKUX 3HAHUHU, TS
NOHUMAaHMS TPUHIHUIIOB paboThl MPUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19).

3uams:
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— TEOpPETHYECKHE OCHOBBI M CIIOCOOBI OCYIIECTBICHHUS TEXHOJOTHYECKHX IMPOIECCOB
MOJIy4EHHUSI OCHOBHBIX BUJIOB BSKYILIMX MaT€pUaJIOB;

— TMPUHIUIIBI  TOCTPOCHUS  TEXHOJIOTMYECKHMX CXEeM MPOM3BOJACTBA  BSIKYILIUX
MaTepHuaJioB;

— OCHOBHBIE TpeOOBaHUS CTaHIAPTOB HA CBHIPhEBbIE MaTepHalbl U TOTOBYIO
MPOAYKIHIO;

— OCHOBBI OXpaHbl OKpyXaroued cpeiapl MOpU OpraHu3allud ¢ yIpPaBICHUU
MIPOU3BOJICTBAMU BSKYIIMX MAaTEPUAJIOB.

Ymems:

— o00ocHOBaTh BBIOOp cII0COOa MPOU3BOJCTBA MOPTIAHAIEMEHTa C YUYETOM CBOICTB H
palMOHAIBHOTO MCIOJIb30BaHUS TPUPOIHBIX ChIPhEBBIX MAaTEPUAIIOB, TOILJIMBA, JJIEKTPOIHEPTHUH,
a TaKk’Ke ¢ MAaKCUMaJIbHO BO3MOKHBIM HCII0JIb30BAHUEM BTOPUYHBIX PECYPCOB;

— yCTaHaBJIMBATh TPEOOBAHHS K TEXHOJIOTHYECKHM IPOIECCaM C IETbI0 CHUKCHUS
MaTepUaTIOEMKOCTH, SHEPTOEMKOCTH U CO3/IaHUS MAaJTOOTXOIHBIX TEXHOJIOTH;

— OCYILIECTBIISAITh TEXHOJOTMYECKHI MpOIECC B COOTBETCTBUU C PErNIAMEHTOM U
UCIIOJIB30BAaTh ~ TEXHUYECKHE  CpPEeACTBA  JJii  HM3MEPEHUs]  OCHOBHBIX  IapaMeTpOB
TEXHOJIOTMYECKOr0 MPOLECCa, CBOMCTB ChIPbs U MPOAYKIIMH.

Braoems:

— METOJaMH IMPOBEJEHUSl CTAaHJAPTHBIX HCIBITAHUM MO ONpeAeNeHuI0 (U3UKO-
XUMHYECKHUX U (PU3NYECKUX CBOMCTB BSKYIIMX MaTepUaJIOB;

— METOJaMH U CPEACTBAMU TEOPETHYECKOTO U IKCIEPUMEHTAIBHOIO HCCIIEIOBAHUS
MIPOIIECCOB CHUHTE3a, U3YUYCHUSI CBOMCTB BSIKYIIUX MAaTEPHAIIOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Ucropuss 1 mepcnekTuBbl PA3BUTUSI XUMHUU M TEXHOJIOTHMHM BSDKYIIUX MAaTE€pUAJOB.
CoBpeMEHHOE COCTOSIHME M TIEPCIIEKTUBBI MPOU3BOACTBA NopTiaanaueMenta B PO, crpanax EC u
B MHUpE.

TepMuHonorus B XMMHUU U TEXHOJNOTHMHU BSDKyIMIMX MarepuanoB. Kriaccuduxarms
BSDKYIIMX  MaTepuajioB. TeOpeTUYecKHe OCHOBBI  MPOSBICHUS  BSDKYIIUX  CBOMCTB.
[TopTnanaueMeHT Kak OCHOBHOM BHJI TUAPABINYECKHUX BSDKYIIUX MAaTepUaIIOB.

BemiecTBeHHBIT  cOCTaB  MOPTJIAHALIEMEHTA. XHWMHUKO-MHUHEPAJIOTHUYECKUA  COCTaB
MNOPTIAHAUEMEHTHOTO  KJIMHKepa. MoJynbHbIE  XapaKTEPUCTHUKUA  MOPTIAHIAIEMEHTHOTO
KJIMHKepa. PoJib BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBI MHWHEPAJIOTHMYECKHUM COCTaB
MOPTIAHAUEMEHTHOTO KiIMHKepa. HepaBHOBeCHbIE MUHEpalbl B KIUHKEpe. TBepAble pacTBOPBI.
[Tonmumopdusm, 1eheKTHOCTh U OIOYHOCTH KPUCTAIUIOB KIMHKEPHBIX MUHEPAJIOB.

ColppeBble MaTepualbl JJs NPOU3BOACTBA MNOpTIaHALIEMEHTa. W3BECTHAKOBBIE U
AITIOMOCUJIMKATHBIE TIOPObl, KOPPEKTUPYIOIINE HO0AaBKH. XUMUYECKUM W MUHEPATOTHYCCKUN
coctaB MaTepuasioB. [Ipumecu B cbipbe. Du3ndeckre CBOMCTBA: TBEPIOCTh, BIAKHOCTh U IPYrUe
TEXHOJIOTHYECKUE XapaKTEePUCTUKU. VIcmomb30BaHUE MPOMBIIUICHHBIX U OBITOBBIX OTXOJOB B
KauecTBE ChIPbEBBIX MaTepuanoB. CocTaB M CBOMCTBA >KEJIE30COAEPXKAIIUX MaTepUaIIOB:
MAPUTHBIE OTapKH, KOJOIIHWUKOBAS TbUIb, >KEJE3HBIC PY/bl, OTXOABl PA3TUYHBIX OTpaciei
MPOMBINUIEHHOCTH. KpemMHe3eMUCTble W TJIMHO3EMHUCThIE KOPPEKTUPYIOIIUE KOMIIOHEHTBHI.
Karanutuueckne u MoauuUIUPYOIMIFE KOMIIOHEHTHI. [ HIcocoaepikamme MaTepuabl.
Hcnonb3oBaHKe rUNCOCOEPKAIIUX OTXOJ0B MPU IMTPOU3BOJCTBE LIEMEHTA.

[IpuHUIMTIIATBEHBIE TEXHOJIOTUYECKUE CXEMBI TPOU3BOICTBA MOPTIAHIIeMEeHTa. MOKPHBIH,
CyXOH, TONYCyXOM ¥ TIOJTYMOKPBIA CIOCOOBI TMPOM3BOJACTBA, TEXHUKO-DKOHOMHUYECKHE
MPEUMYIIECTBA KAXKI0TO U3 HUX.

[Iporieccyl MOATOTOBKH CBHIPhEBOW cMmecH. J[0ObIda CHIPHEBBIX MaTEpUATOB, CIOCOOBI
TPAHCTIOPTUPOBKH CHIPHSI HA 3aBOJI, HOPMa 3aracoB ChIPhS HA IPEATPUITHH.

Hpobnenue marepuanoB. BeiOOp IpOOHMIIBHBIX arperaToB B 3aBHUCHMOCTH OT CBOWCTB
CBIPbsI, CTATMHHOCTD APOOJICHHS, CYIIIKa MaTepPUaJIOB.

N3menvuenne marepuanos. [1yTn nHTeHCHDUKAITNY TTOMOJIA CHIphEBhIX cMeceil. [Tomon B
CyXOM M MOKpPOM COCTOSIHUU. COBMECTHBIM MOMOJI M CyIIKa ChIpbad. ONTUMH3ALMS TpoIecca
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TOHKOT'O U3MEJIbUEHUSI MaTEpUAIIOB.

ChIpbeBOil 1IJJaM KaK AHMCHEpPCHas cucrtema. BaxHeliine CTPyKTYpHO-MEXaHHYECKHUE
CBOWCTBA IUIaMa: BIAXXHOCTb, TE€KydecTh. IIyTH CHW)KEHHUS BIQKHOCTH LUIaMa, (UIbTpaLUs
nuIama.

Paszmep u ¢popma yacTull B CyXuX HOPOIMIKOOOPA3HBIX CHIPhEBBIX cMecax. OTHOPOTHOCTh
cocTaBa U (U3NYECKON CTPYKTYphl HOPOLIKOB. TeKy4decTh U SBJICHUE ayTOTe3UU B IOPOIIKAX.

KoppektupoBaHue 1 roMOreHu3anys CbpbeBOro 1JJaMa U CYXHUX ChIPHEBBIX CMECEH.

IIponiecchl o0xHra MNOPTIAHALIEMEHTHOTO KIMHKepa. TepMuuecKue IpeBpalleHus
OTJIC/IbHBIX CHIPbEBBIX KOMIIOHEHTOB IpU HarpeBaHuM. MexaHM3M M KHHETHUKA IPOLECCOB
CYILIKH, JErHJpaTaluy, Juccouuanuy. Peaknunym B TBEpJOM COCTOSHMM, MEXaHU3M U KHHETHKA
TBepaodazoBeix peaknuii. [Ipomeccel ¢ ywdactueM >kuakod ¢aspl.. MexaHu3M W KHHETHKA
peakuuii ¢ yyacTHeM KIMHKEPHBIX PacIulaBoB. MexaHu3M 00pa3oBaHUs KIMHKEPHBIX I'PaHYII.
Ponb cxopoctu oxnaxiaeHuss B (OPMHUPOBAHMHM KOHEYHOTO MHHEPAIOTHYECKOTO COCTAaBa.
CrpyKTypa NOpTJIaHALIEMEHTHOIO KIIMHKEpa, KPUCTAIIIM3aLMsl OCHOBHBIX KIIMHKEPHBIX (a3.

OcobeHHocTH  OOXKHMra TOPTIAHIAIEMEHTHOrO KJIMHKEpa B Ie€4Yax Pa3InYHOM
KOHCTpYKUMHU. TexHonornueckne 30HBI Bpamawoomeincs mneud. IloaroroBka u coxuranue
TEXHOJIOTUYECKOTO TOIUIMBA. VICHONb30BaHNE TOIUIMBOCOAEPIKAIIMX OTXOJO0B MpPU OOXKHTE
KJIMHKepa. PyTepoBOUHbIE MaTepUaibl KIMHKEPOOOKUTraTeNbHbIX neyeid. OOpa3oBaHue 0OMa3Ku
U KoJel BO Bpamaromeiics neun. KpyroobGopor marepuana B meud. [IbuieBBIHOC M3 TeYeid,
CHoco0bl YTUIIM3ALUN YIOBICHHOM MBUIH.

[Ipoueccel momona MOPTIAHALIEMEHTHOIO KIMHKEpa M IOJIyYE€HUs HOPTJIaHIUEMEHTA.
BnusiHue MUKpOCTPYKTYpbI Ha pa3MaliblBA€MOCTh KIIMHKEpOB. Pacxon sHepruu npu

Okojoryueckue  npoOieMbl  NPOM3BOACTBA  MoptriaHaueMeHTa.  [loBblieHue
9HEepro’pGeKTUBHOCTH MPOU3BOJCTBA LIeMEHTA. BBIOPOCH! BpeAHBIX BELIECTB B OKPYKAIOIIYIO
Cpedy IpH MPOU3BOJICTBE IEMEHTA U METOABI OOPHOBI C HUMH.

OU3NKO-XUMUYECKUE TPOLECCHl T'MApaTallMd M TBEPACHHUS  IOPTIAHALIEMEHTA.
XUMHYECKUE PEaKIMK TUApaTalii MHHEPAIOB MOPTIaHALEMEHTHOro KIMHKepa. ['maparanus
QIIOMUHATOB M alOMO(GEppPUTOB KalblUs B MPUCYTCTBUHM JBYBOAHOTO rumnca. CKoOpocTb
ruApaTanuy MUHEpasloB. MexaHnusm npouecca rugparanuu, teopun Jle [larense, Muxasnuca,
COBPEMEHHbBIE TEOPUH IMpaTalluy NopTiaaHaALeMeHTa. KuneTrka nporecca ruipaTaiiy aauTa 1
Ipyrux MuHepanoB. l[Ipupona MHIYKIIMOHHOTO IepHoja Ipoliecca ruaparanuu. BrusHue
TEMIIEPATypbl HAa CKOPOCTh Ipoliecca THUApATAlMU. 3aMEUINTEIN M YCKOPUTENM Ipolecca
rupaTalnuy nopriaasaneMenta. Kpucrammmsanus ruipaTHeIX ¢a3. XuMUYECKHI cOCTaB KUIKON
¢da3pl mpu rUapaTalMM M TBEPACHUU MOpTIaHALEeMeHTa. MexaHu3M oOpa3oBaHUS U pocTa
3apojplield TUApaTHBIX (a3. BiusHue paznuuHbIX (AKTOPOB HA CTPYKTYpPY M MOp(doioruro
ruipatHelx ¢a3. IlepBuuHble W BTOpUYHBIE ruApaTHble (a3l CTpykTypa M COCTaB
00pa3yromuxcs KpUCTAIIIOTHIPATOB.

CxBaTplBaHME M TBEpACHHE LIEMEHTHOIO pacTtBopa. Ponb rumca kak perynasropa
CXBaTbIBaHUsl LIEMEHTAa. B3anMopelicTBHE pa3iIMUYHBIX KPUCTAJIOTUAPATOB JPYr C JAPYTrOM:
aaresusi, KOresws, KpHCTAIMUECKue CpocTku. OOpa3zoBaHME KPHUCTALIMYECKOTO U
TeJICKPUCTAIIMYECKOIO0 Kapkaca B IEMEHTHOM KaMHe. ApMupymomas pojb KPYIHBIX
KpuctamioB. O6beMHbBIE U3MEHEHUS NTPH TBEPJICHUH LIEMEHTOB, KOHTPAKLIUS.

CuHTe3 NPOYHOCTH LIEMEHTHOTro KaMHs. KuHeTnka TBep/ieHus 1leMeHTa, BIUsHIE Ha Hee
XUMHUKO-MUHEPAJIOTHUECKOT0, BEIIECTBEHHOIO COCTaBa, JUCIEPCHOCTH LIEMEHTA, YCJIOBUM
TBepaeHusA. CTpyKTypa 3aTBEpACBINETO IEMEHTHOro kKamHs. Teopust mukpoOeroHa. Dopmbl
CBSI3M BOJIbI B IIEMEHTHOM KaMHE, CTPYKTypa nop. TpaHCIIOPTHBIE SBJIEHUS B IEMEHTHOM KaMHE.
MeTo/b1 nccieqoBaHusl MUKPOCTPYKTYPBI LIEMEHTHOTO KaMHSI.

Koppo3uss u [101roBeYHOCTh LEMEHTHOIO KaMHsA. BHIbl M MEXaHU3MBl KOPPO3HH.
ABTOKOppO3Us 1IEMEHTOB. Mepbl 00pbOBI ¢ KOPPO3HUE LIEMEHTOB.

CTpouTenbHO-TEXHUYECKUE CBOMCTBA MOPTIIAHALEMEHTA. AKTHMBHOCTb, MapKa M KJacc
npoyHOCTH 1eMeHTa. IlnoTtHocTh M oObeMHass Macca LeMeHTa. TOHKOCTh IOMoJa.
Boponorpe6HOCTh, HOpMasbHAs T'yCTOTa, BOAOYAEPKHMBAIOIIAs CHOCOOHOCTH, BOAOOTACICHHE
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nemMeHToB. (CXBaThlBaHHE, pPABHOMEPHOCTh W3MEHEHHS O00BeMa IIEMEHTHOTO TecTa.
TennoBeieIeHUE TPU TBEPACHUHM IIEMEHTOB. BrusHue pa3nuyHbIX (PaKTOPOB HA MPOYHOCTH
LIEMEHTHOI'O KaMH4.

4. O0beM y4eOHOH JUCHHIINHBI

o B 3au. | B akan.

Bunsr yae6HoI paboTh e qacax
O01mas TPyA10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TUIaHYy 8 288
KonTaktHas padora (KP): 2,7 96
Jlexmmm (JI) 0,9 32
[TpakTaeckue 3anrstus (I13) 0,9 32
Jlabopatopusie pabotsl (JIP) 0,9 32
CamocrositesibHas padora (CP): 4,3 156
CamocCTOsITeIbHOE H3YUYECHHE PA3/IeTIOB IUCIIUIUIMHBI 4,3 156
Buja xkoHTpoOJISi: DK3aMeH 1,0 36

N B 3au. | B acrp.

Buner yue6HOI paboThI o qacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 8 216
KonraktHas padora (KP): 2,7 72
Jlexmun (JI) 0,9 24
[Tpaktnueckue 3anstus (I13) 0,9 24
Jlabopatopusie pabotsi (JIP) 0,9 24
CamocrositesbHasi padora (CP): 4,3 117
CaMocCTOsITeIbHOE H3YUYCHHE PA3/IeTIOB IUCIIUIUIMHBI 4,3 117
Buja xoHTpOJISI: DK3aMeH 1,0 27

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«Xumnveckas TexHosiorus kepamukm» (b1.B.J1B.03.02)

1. Heap AucuMMINHBI — IpuoOpeTeHre 00y4yaroUMUCs 3HAaHUH OCHOBHBIX IPOIIECCOB
KepaMHYECKHX IPOU3BOJICTB, TEXHOJOTMH OCHOBHBIX BHJOB KEPAMHYECKUX H3JEIUN
(TeXHUYECKOl KepaMHKH, OTHEYIOPOB, CTPOUTEIBHONM M XO3SIMCTBEHHOW KEpaMUKH) U HX
(U3MKO-XMMHUYECKUX  CBOMCTB  (CTPYKTYPHBIX,  MEXaHMUYECKHUX, TEPMOMEXaHHUYECKHUX,
TEIIOPU3NUECKUX, HEKTPOPUZNIECKHUX, MATHUTHBIX, OITUYECKUX U JIp.).

3agaum  AUCHUIUIMHBL (OPMHUPOBAHHME  TIPEACTABICHUM 00 OCHOBaX TEXHOJIOTHH
KEepaMHUKH; 03HAKOMJIEHHE C MPOLIECCaMHU M3TOTOBJIEHUS KEPAMUUECKUX MaTepUalIoB U U3AEIUil
OCHOBHBIX BHJIOB; PUOOpETEHNE 3HAHUIA O CBOMCTBAX KePaMHUYECKMX MaTepHAIOB U METOAAX
MIPOBEJICHUS CTAHAPTHBIX UCIBITAHUHN TI0 UX ONPEIEIICHUIO.

2. B pesyaprare wu3y4YeHHusl AMCHMIUIMHBI O0y4YalOUIMHCA MO Nporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:

— CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTMYECKHI MpOLECC B COOTBETCTBUU C
pPErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISl U3MEPEHUs OCHOBHBIX [1apaMETPOB
TEXHOJIOTUYECKOT0 MPoliecca, CBOUCTB Chipbst U npoaykimu (ITK-1);

— TOTOBHOCTHIO TNPUHMMATh KOHKPETHBIE TEXHHYECKHE pELICHHs INpu pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH C YYETOM
9KOJIOTMIECKUX TOCHeACTBHI X npuMeHenus ([TK-4);

— TOTOBHOCTBIO HCITI0JIb30BAaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCUHEHUN U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npogdeccuonansHoi aesitenprocty (I11K-18);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOPHI ISl pelieHus
BO3HUKAIOIMUX (PU3NUECKUX 33/1a4, CAMOCTOSTEIILHOTO NMpuoOpeTeHns GU3NYECKUX 3HAHUHU, JUIsS
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NOHUMAaHHsI TPUHIUIIOB paboTHl MPUOOPOB U YCTPOMCTB, B TOM YMCJE BHIXOIAIINX 3a MPEICIIbI
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3uamo:

— TEXHOJIOTUYECKHE MPOLECCHl IOJYYCHUs] OCHOBHBIX BHJOB KEPaMHKH(TEXHHYECKOM
KEpaMHUKH, OTHEYIIOPOB, CTPOUTEIBHON U X0391CTBEHHON KEPAMUKH);

— METOJbl TEOPETHYECKOI'0 IMPOEKTUPOBAHUS U SKCIEPUMEHTAIBHOTO HCCIEI0BAHUS
CTPYKTYPbI U CBOMCTB OCHOBHBIX BUI0B KEPAMUKU;

— OCHOBHBIE TPEOOBaHMS CTAHIAPTOB HA CHIPbEBBIC MAaTEPHAIIBI U TOTOBYIO MPOAYKILIHUIO;

— OCHOBBI OXpaHbl TPyAd, TEXHUKH OE30MaCHOCTH, MPOTUBOMOXKAPHOH 0€30MacHOCTH U
3alllUThl OKPY)KaIoLEH cpelbl IPU OpraHMu3allMM U YINPaBICHUU IPOU3BOJCTBAMH KEPaAMHUKU;
IOPUHIUIBL OpraHU3aLMU JHEPro- U pecypcocOeperaromux HIpOU3BOJACTB KEepaMHUYECKHX
MaTepUaoB.

Ymemn:

— IPUMEHATh TEOPETHUUECKUE 3HAHUS 110 XUMHUU U TEXHOJOTMH KEepaMHYECKHX
MaTepuaioB npu BeinmonHennn HUP, kBanudukanronHoil paboTel, a Takke NpU MPOXOKACHUN
IPOM3BOJICTBEHHOH MPAKTHUKH;

— YCTaHaBJIMBAaTh TPEOOBaHHSA K TEXHOJOIMYECKHM IIpolleccaM C LEJbI0 CHHUYKEHUS
MaTepUaIOeMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAaJTOOTXOAHBIX TEXHOJIOTHH;

— ONpeseNsATh CBOICTBa OCHOBHBIX BHUJIOB KEPAMUYECKUX MAaTepHajoB; IPOBOAUTH
aHAJIN3 HAYYHO-TEXHUYECKON JIUTEPaTypBhI.

Braoemw:

— 3HaHMSIMM O B3aMMOCBS3M COCTaBa, CTPYKTYPhI, CBONCTB M TEXHOJOTMU OCHOBHBIX
BUJIOB KEPAMUYECKUX MaTEPHUAJIOB;

— croco0amMy OpraHu3aly U OCYLIECTBICHUH BXOJHOI'O KOHTPOJIS ChIphsi U MaTE€pUaIIOB,
UCIOJIb3YEMBIX B IIPOU3BOJICTBE KEPAMUKHY;

— METOJIaM{ OpraHU3allid U OCYIIECTBJIEHUS KOHTPOJSI CBOMCTB T'OTOBOM IMPOIYKIIHH,
crocob6aMu MoMCKa M aHaJIu3a HayYHO-TEXHUUECKOH JINTEepaTyphbl.

3. KpaTkoe coep:kaHue M CHUIINHBI

KpaTtkue cBeneHus N0 HCTOPUM KEpaMHUKH, COBPEMEHHBIN YpOBEHb M NEpPCIEKTHUBBI
pa3BuTHsi. OO00OIIEHHass cXeMa TEXHOJIOIMYECKOro Ipolecca IMPOU3BOJACTBA KEPAMUKH M
OTHEYIIOPOB U XapaKTepPUCTUKA OCHOBHBIX IE€PEIEIIOB.

IIpoueccel TeXHOJNIOTMM KepaMUKH. l3MenpueHHEe M 3€pHOBOM COCTaB IOPOILIKOB.
VYpaBHeHUsT u3MenbueHUs. B3auMOCBSA3b  CTPYKTYpbl  KE€paMHYECKMX  MaTepuaioB ¢
JMCIIEPCHOCTBI0 TOpoIIkoB. Kilaccudukanus u XapakTepUCTHKAa METOJOB JUCIIEPTUPOBAHMS,
MexaHMu3Mbl aucnepruposanus. [logOop 3epHOBOrO cocrasa.

CMmemnBanue M NOArOTOBKa Macc. TpeOoBaHMsS K OJHOPOJHOCTU Mace, CIIOCOOBI ee
oneHku. CTpoeHue QOPMOBOYHBIX MacCc [UIsl TMOJIYCYXOTrO IPEeCCOBAaHUS, IIACTHYECKOIO
(dbopMOBaHUs, NUTUKEPHOTO JUThI. BpeMeHHbIE TEXHOIOTHYECKHE CBSI3KU U TpeOOBaHUsSA, K HUM
peIbsBIsEMbIE.

dopmoBanue nonydadpukara. Knaccugpukaius cnoco6oB npeccoBanus. TeopeTuyeckue
OCHOBBI U IMpaKTUYECKasl peain3alus pa3INuHbIX CIIOCOO0B, BIMSHUE Pa3IUYHbIX (DAKTOPOB Ha
npouecc npeccoBaHus. YpaBHeHus bepexsnoro u Ilonmnbckoro-Cmons. Ilmactuueckoe
dopmoBanmne. CTpoeHHE M PEOJIOTUYECKHE CBOMCTBa (OPMOBOYHBIX Macc. XapaKTEPUCTUKH
¢dopmoBouHBIX Macc. CiocoOb! macTuyeckoro popmoBanus. JINTbe KepaMHUUECKUX IITUKEPOB—
KJacCU(pUKalMsg METOAO0B, TpeOOBaHUSA K CYCHEH3UsM, OCOOEHHOCTH Iipouecca. Psn
Fodpwmeiicrepa.  CrnocoObl — perynupoBaHMs ~ CBOMCTB — HUIMKepa W moxydadpukara.
HuTeHcupukanus JIUThs.

OCHOBHBIE METONIBI CYIIKM KEpaMHYEeCKOTO moiydadpukata W CIHOCOOBI €€
uHTeHcUpUKauu. YyBCcTBUTEIBHOCTD K cyiike 1o HocoBoii u mo Ymkckomy.

O6xwur kepamudeckoro monydadpukata. OCHOBHBIE MPOIECCHI, MPOUCXOANIUE TIPHU
oOxure. M3menenue cBoiicTB nonygadbpukara B ooxure. CriekaHue Kak OCHOBHOHM Ipoliecc,
npoucxoaamuii mpu ooxkure. OCHOBHBIE cTaauu criekaHust. CriocoObl OIIEHKU U XapaKTePUCTHKH
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cnekanus. TBeprodaszoBoe cnekanue. JKuakodasHoe crekaHue. PeakIMOHHOE CIIeKaHHe.
CnocoObl MHTEHCU(PUKAIIUH TTPOIIECCOB CTICKAHMUS.

JlononHUTENbHBIE BUABI 00pabOTKM KepaMUYECKUX U3JeNUid — NUIM(OBKA, MOJIUPOBKA,
METAJIM3alusl, Naika, 1eKOPHUPOBaHUE.

Crpoenue u cBoiicTBa KepamMuku. Paz0BBI COCTaB, Makpo- U MHUKPOCTPYKTYpa,
MOPUCTOCTh U IJIOTHOCTh KepaMUKU. Pacmpesenenue KpucTasindecko U CTEeKIOBUIHON (a3 u
niop. Bunel nop. IIpoHHIIaeEMOCTh KEPAMUKHU.

MexaHnuyeckue M ylnpyrue CBOWCTBA KepaMUKH. TeopuM MEXaHMYECKOW IPOYHOCTH
(OpoBana-I'puddurca, BeiiOymna, kuaeTndeckas Teopusi). MexaHU3MBbI pa3pymieHUs] KEPaMUKHU.
[IpoYHOCTh KEpAMUKU IIPH PA3JIMYHBIX BUIAX MEXaHUYECKUX BO3AECHCTBUNA. TPEIIMHOCTOUKOCTD,
CIOCcOObl €€ OLIEHKH. TBEepAOCTh U HM3HOCOCTOMKOCTh KepaMHMKU. DakTOphl, ONpPEEIISIOIINE
bu3NKO-MeXxaHUYECKUe CBOMCTBA KepaMUKU. [1yTy MOBBIIEHUS MEXaHUYECKUX CBOICTB.

Temnodpusnyeckue  CcBOMCTBA  KepaMUKHU.  [e€MIOEMKOCTh,  TEILIONPOBOJHOCTb,
TepMuueckue Kod(h(UIMEHTH JUHEHHOr0o U O00BEMHOr0 pacHIMpPEHUss KepaMUYEeCKHX
MarepuaiioB. Teopust [leGass mpUMEHUTENBHO K KepamuieckuM matepuanam. Gopmyna Jlo66a.
@dakTophl, OmpeneNsIomue TerioGu3nueckue CBOMCTBA KepamuKu. [lyTH mMOBBIICHUS
TEIIO(DU3UIECKUX CBOUCTB.

TepMoMexaHHUYeCKHEe CBOMCTBA KEPAMHMKH. TepMHUYECKHE HAIPSDKEHUS B MaTepualle U
U3JIENUAX, TEPMOCTOMKOCTh KepaMUKU. DaKTOpsbl, ONpEAEIIsSIomue TEPMOCTOMKOCTE. MeTosl
omneHkd. OTrHEYMmopHOCTh M Je(OpMallMOHHBIE CBOMCTBA KEPAaMUKH IMPH TOBBIIIEHHBIX
temneparypax. Ilom3ydects (kpui) kepamukud. MeTonbl OLEHKH. BnusHME CTpPyKTYpBHI,
MOPUCTOCTH, Temmeparypbl. JlmuTenbHas OpoYHOCTH Kepamuku. [lyTm  moBblleHUA
TEPMOMEXAHUYECKUX CBOWCTB.

Onektpodu3nueckue  CBOMCTBA  Kepamuku. [IpoBogumoctb.  30HHasg  Teopus
npoBoaumoctu. Ilomspusanus kepamuku. Buasl nossipusanuu. J{UM3JIEeKTpUYECKUE TOTEpU U
JJIEeKTpUYECKash MPOYHOCTh KepaMuKH. Buasl u MexaHusmbl 1poOos. IIbe3okepammka.
CerseToaneKTpuyecKue Marepraibl. XapaKTepUCTUKU U BUbI IbE30- U CErHETOIEKTPUUECKUX
KepaMH4ECKNX MaTepuasoB. [IeTisi cerHeTONEeKTPUYECKOTO0 TUCTEPE3HNCA, XapaKTEPHBIE TOUKH.
3akon Kropu-Beiica nmns cerHerosnekTpuyeckux MarepuanioB. DakTOphl, OMpPEAesIONINe
3NeKTpou3ndeckue CBocTBa KepaMUKH. [1yTy MOBBIIEHHS 31eKTPOPU3NIECKUX CBOUCTB.

MaruuTtHble CBOMCTBa KepaMHUKHU. XapaKTEPUCTUKH U BHJIbI MAarHUTHBIX KepaMUYECKUX
MmatepuainoB. [leTis MarHMTHOrO rucrepesuca, XapakTepHble TOUkd. 3akoH Kropu-Belica mis
MarHUTHbIX MarepuanoB. DakTopsl, ompeaensiolMe MarHUTHblE CBOWCTBa Kepamuku. Ilytu
MOBBILIECHUS MATHUTHBIX CBOMCTB KEPAMUYECKUX MaTEPUAJIOB.

OnTnueckue cBoiicTBa Kepamuku. 3akoH JlambGepra-byrepa-bepa mnpumenuTtenbHo K
KepaMu4yeckuM MaTepuasiaM. Kepamuka Kak MOJyIpo3padyHOe Teno, OelM3Ha KEepaMHUKH U
MEeTOJbl ce OIeHKU. OnTudeckas MNpPO3pauyHOCTh KEpPaMUYECKUX MarepuayioB. PakTophl,
BIMSIONIME HAa OEMU3HYy W ONTHYECKHE CBOWCTBA KepaMuKu. IlyTw moBbIIIeHUs OEIM3HBI U
ONTHYECKUX CBOMCTB KEPAMUYECKUX MAaTEPUAIIOB.

XuMHUYECKHE CBOMCTBA KepaMuKH. IloBeneHne KepaMuKH B pa3InYHBIX KOPPO3HOHHBIX
cpemax. KucinoroctohkocTs. CTOMKOCTh KEPAMUYECKHX MAaTE€pPHANOB K PACTBOpaM MIEIOYEH.
[I[7aK0yCcTOMYHUBOCTh. Y CTOHYMBOCTh KEpAaMUKHA K BO3JACHCTBHIO (DU3HOJIOTHYECKHX Cpell.
Martepuansl Ui UMIUIaHTanuu. buouHepTHass W OWoakTHBHasg Kepamuka. DakTopsl,
ONpEACIAIINE XUMUUECKHE CBOWCTBA KepaMHMKHU. IIyTH MOBBILIEHUS XUMHUYECKHX CBOWCTB
KEpaMHUYECKNX MATEpUAJIOB.

4. O0beM y4eOHOM JUCHUIIMHBI

. B 3au. | B akan.

Bunel yue6HOM paboThI e yacax
Oo6mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TUIAHY 8 288
KonrakTHas padora (KP): 2,7 96
Jlexuu (JI) 0,9 32
[Tpaxtuueckue 3anstus (I13) 0,9 32
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Jlabopatopusie pabotsl (JIP) 0,9 32

CamocrosiTeabHas padora (CP): 4,3 156
CaMoCTOsTEIbHOE H3YYCHHE PA3/ICTIOB JUCIIUIUTHHBI 4.3 156
Buj KOHTpOJISI: IK3aMeH 1,0 36

Buibl yae6HOM paboThI B 3au. | Bacrp.

eJl. qacax
O01mas TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TIaHy 8 216
KonraktHas padora (KP): 2,7 72
Jlexmmm (J1) 0,9 24
[Tpaktuueckue 3anstus (113) 0,9 24
Jlabopatopusie pabotsl (JIP) 0,9 24
CamocrositesnsHas padora (CP): 4,3 117
CaMocCTOsITeIbHOE U3YUYEHHE PA3/IeNIOB AUCITUIUIMHBI 4,3 117
Buja xoHTpOJISI: DK3aMeH 1,0 27

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI
«Xumuueckas Texnojorus crexiaa» (b1.B.J1B.03.03)

1. Heap TUCHUIUIMHBI — TIPUOOPETCHUE 3HAHWNA W KOMIICTCHIIMA B OOJIACTH (PU3UKO-
XUMHH CTEKJI000Pa3HOI0 COCTOSIHUS BELIECTBA; CTPYKTYPbI M CBOMCTB CTEKOJI B CBSI3U C UX
XUMHUYECKMM COCTAaBOM, YCIOBHSIMH CHHT€3a M OKCIUIyaTallUM; TEOPETUYECKUX OCHOB
CTEKOJIbHOM TEXHOJOI'MH M MX NPAaKTUYECKOM pealu3aldd B IMPOM3BOJCTBE OCHOBHBIX BHUJIOB
CTEKJIOU3 1IN HM.

2. B pe3yabrare wu3ydYeHHMs AUCHUIUIMHBI OOYYAKIIHIiCS 1O Mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnadams cnepyromumu npodeccuonanbHbiMu (ITK) komnereHmsiMu:

— CIIOCOOHOCTBIO OCYIIECTBIISAITh TEXHOJOTMYECKHH MpPOLECC B COOTBETCTBUH C
perJaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHMs] OCHOBHBIX IapaMeTpoOB
TEXHOJIOTMYECKOTr0 Ipoliecca, CBOMCTB chipbs 1 npoaykiuu (I1K-1);

— TOTOBHOCTBIO TIPHHMMATh KOHKPETHBIE TEXHUYECKHE pEUIeHHs MpH pa3paboTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTMH C YYETOM
IKOJIOTHYECKUX mocienacTBuid ux npumeHenus (I1K-4);

— TOTOBHOCTBIO HCITIOJI30BAaTh 3HaHUE CBOMCTB XMMUYECKUX AJIEMEHTOB, COETMHEHUN U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3aaa4 npodeccruonansuoi aesrenpaoctu (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOpHUIl Ui pelieHus
BO3HHUKAIOIMINX (PU3NYECKUX 33]a4, CAMOCTOATEIBHOT0 NpUoOpeTeHust (pu3nyeckux 3HaHuH, s
MOHWMaHHS PUHIUIIOB paboTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIIUX 3 IPEIEIBI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3namo:

— O0COOEHHOCTH CTPYKTYpbI, CTPOCHHMS M CBOICTB BellecTBa B CTEKIO00pa3HOM
COCTOSIHUU;

— o0mue 3aKOHOMEPHOCTHM  (PU3UKO-XMMUYECKMX  SBJIEHMH W  MPOLECCOB B
CTEKJIOOOpa3yIOIIUX pacIjiaBax M CTEKIax;

— TEOPETUYECKHE U TEXHOJOTHYECKHE OCHOBBI IPOIECCOB CTEKOJbHOM TEXHOJOIHH,
OCHOBHBIE TEXHOJIOTUYECKHE PEKMMBI M TTApaMETPBI PA0OTHI TUTIOBBIX MPOMBIIUICHHBIX JIMHUH.

Ymems:

— aHaJIM3UPOBATH B3aMMOCBS3M XMMHYECKOIO COCTaBa, CTPYKTYPHI U CBOMCTB CTEKOI;

— TIPOTHO3UPOBATH YPOBEHb CBOWMCTB M OIIEHMBATh BO3MOJKHBIE OOJIACTH TPHUMEHEHUS
CTEKOJI B 3aBUCUMOCTH OT XUMHUYECKOT0 COCTaBa M TEXHOJIOTUH MOTYUECHHUS;
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— IPUMEHATH OCHOBHBIE TEOPETUYECKHUE TIOJI0KEHUS K aHAJIN3Y PE3yJIbTaTOB HAYYHBIX U
TEXHOJIOTUYECKUX UCCIIEOBAaHUI B 00aCTH CTEKIIA.

Braoemy:

— METOJIaMH IIPOBEIEHUS CTAaHIAPTHBIX UCIBITAHUM IO ONPENEICHUIO CBOMCTB CTEKOI U
CTEKJIOU3ICIIHIA

— METOAAaMH pacyera PU3UKO-XUMHUYECKHX CBOHCTB CTEKOIT;

— HaBbIKAMU IIOCTAaHOBKM M TIPOBEICHMS JKCIEPUMEHTAa, aHalu3a W H3JI0KEHUS
pe3ysbTaTOB SKCIEPUMEHTa NpPU BBIIOJHEHUH HCCIENOBATEIbCKONH paboTsl B 0oOiacTu
TEXHOJIOTHH CTEKJIA.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

CoBpeMeHHbII YpOBEHb U MEPCIEKTUBbI Pa3BUTUS TEXHOJOTHH cTekia. CTeknoobpazHoe
COCTOSIHUE W CTpPOEHHE CTeKJa. XapaKTepHble TNPU3HAKUA CTEKIO00PAa3HOrO COCTOSHHA.
Knaccugukaius 1 0coOEHHOCTH CTPOEHHSI Pa3IMYHbIX IPYII CTEKOJL.

TexHomornyeckue M OKCIUIyaTallMOHHBbIE  CBOWMCTBA  CTEKJa. TeopeTudeckue
IPECTaBICHUS U PeabHbI YPOBEHb CBOWCTB CTEKOJI Pa3HbIX TUIOB. OOILIME 3aKOHOMEPHOCTH
BJIMSIHUSL OTJIEIbHBIX KOMIIOHEHTOB CTEKJIa Ha ero cBoicTBa. [IpuHUIMIBI pacueTa CBOWMCTB U
IIPOEKTUPOBAHUS COCTAaBOB CTEKOJI C 3aJlaHHBIMM JKCIULYyaTallMOHHBIMH M TE€XHOJOTMYECKUMU
XapaKTepUCTHUKAMHU.

OO0oOmieHHass TEXHOJOrMYecKass cXeMma IPOU3BOJACTBAa CTEKJIA M CTEKJIOM3AEIHH.
OcHOBHBIE TEXHOJIOTUUECKUE CTA/IUU U X XapaKkTepucTuka. CBOMCTBA CTEKOJIbHBIX PacIlJIaBOB U
CTEKOJ1, ONPEIESIIOIIME TEXHOIOTNYECKHe 0COOEHHOCTH ITPOU3BOICTBA CTEKIION3IEIINH.

ChIppeBbIe MaTepHaibl ISl CTEKIOBAPEHUS, IPEAbSBIsIEMble TpeOOBaHUs, OCOOCHHOCTH
UX IMOATOTOBKM HA CTEKOJBbHBIX 3aBOJAaX. TEXHONOrWs IOATOTOBKM CTEKOJIbHBIX IIUXT.
TeopeTnueckue M TEXHOJIOIMUECKHE OCHOBBI CTEKJIIOBAPEHMSI U MPOU3BOJCTBA CTEKIOU3IEIINN.
[TpakTnueckas peannsanys CTEKJIOBApEHUs B COBPEMEHHBIX CTEKJIOBAPEHHBIX IT€YaXx.

dopmMoBaHHE CTEKIIOU3/ICIHIA — TEOPETUIECKHE OCHOBBI, CITIOCOOBI (POPMOBAHHSL.

OTXUI' CTEKJIOM3AEINI — Ha3HAYEHUE, TEOPETUYECKOe OOOCHOBAHME TEXHOJOTHYECKUX
peXKHMOB, TpaKTHuYeCKas peajgu3aluss B  TEXHOJOTMYECKMX JIMHUAX  IMPOM3BOJCTBA
CTEKJIOU3IEIUH.

Bunel Opaka cTekiia M CTEKJIOU3IeNNN, AMAaTHOCTUKA U MEPOIIPUATHS 110 UX YCTPaHEHHUIO.

4. O0beM y4eOHOM JUCHHUIJIMHBI

. B 3au. | B akan.

Bunaer yue6HOM paboTh e qacax
O01mas TPyA0eMKOCTh JHCHUILJIMHBI N0 Y4eOHOMY IJIAHY 8 288
KonTaktHas padora (KP): 2,7 96
Jlexuu (JI) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,9 32
Jlaboparopusie pabotsi (JIP) 0,9 32
CamocrositeabHas padora (CP): 4,3 156
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIOB TUCIUILIMHbI 4,3 156
Buj KOHTpOJIsI: JK3aMeH 1,0 36

. B 3au. | B acrp.

Bunpr yue6HOM paboThI e qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 8 216
KonraktHas pa6ora (KP): 2,7 72
Jlexuuu (JI) 0,9 24
[TpakTnueckue 3anstus (I113) 0,9 24
Jlabopartopubie padboTs! (JIP) 0,9 24
CamocrositesbHas padora (CP): 4,3 117
CaMOCTOSITETbHOE U3YYEHUE PA3]IeNIOB TUCIIUIUIMHBI 43 117
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\ Buj KoHTpoOJIS: IK3aMeH \ 1,0 \ 27 \

AHHOTanugA padoyeil NpPOrpaMmbl AU CHUNIMHBI
«OCHOBBI MEHEIKMEHTA M MAPKETHHIa B XHMHYECKOi TeXHOJIOTHH TYTrOMJIaBKHX
HEMeTA/NIMYECKHX H CHIIMKATHBIX MaTepuaion» (b1.B./[B.04.01)

1 Ileab AUCHUIUIMHBI — TIOJIy4€HHE CHUCTEMBbl 3HAHUH O 3aKOHOMEPHOCTAX
(YHKIMOHUPOBAHUS TPENNpPUATHS B 00JACTH MEHEKMEHTa M MAapKeTHHra; H3y4YeHue
OpPraHU3aI[MOHHOM CTPYKTYPBI IPEAIPUITHS, (POPMBI U METO/BI YIIPABJICHUS UM.

2 B pe3yabraTam u3y4YeHHs] AUCHUIVIMHBI O00YyYalolIUiicsi MO mnporpamme
0akaJjlaBpuaTa J10JIKeH:

Obaaoams cnenyrommmu  obmenpodeccuonanbubiMu (OIIK) u npodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

— CIOCOOHOCTBIO TOHMMATh CYIIHOCTh UM 3HaueHHWEe HHGOpMAIMM B PAa3BUTHU
COBPEMEHHOT0 WH(OPMAIMOHHOTO 00IIECTBA, CO3HABATh OMACHOCTh U YTPO3bl, BOZHUKAIOIIUN B
3TOM TIpoIecce, COONI0IaTh OCHOBHBIE TPEeOOBaHUS WH(POPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIE 3AlUThI TOCYAapcTBeHHOM TaiHbl (OITK-4);

— F'OTOBHOCTbBIO HCIIOJIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHJAapTHU3ALMU
U cepTudUKAUKA TPOAYKTOB M HX U3JCIUN, DSIEMEHTHl JKOHOMHYECKOIO aHaliu3a B
npaktudeckoit pestensHocTH (ITK-3);

—  CHOCOOHOCTBIO  QHAIM3UPOBATh  TEXHUYECKYIO  JIOKYMEHTAlUIO, MOAOUpAaTh
000py/ioBaHUE, TOTOBHUTH 3asiBKH Ha MpUoOpeTeHue u peMoHT obopynoBanus ([1K-9);

— TOTOBHOCTBHIO H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAINIO, OTCUECTBEHHBIA H
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namo:

- TEOPETUYECKUE OCHOBBI U METO]IbI BHIPAOOTKHU II€Iel U cTpaTeruu Ou3Heca;

- TPUHUUIOBL TMOATOTOBKH JIOKYMEHTALMU JUIS CO3JaHUS CHCTEMbl MEHEIKMEHTa
KauyecTBa MPEeANPUsATHUS;

- METOABI U TEXHOJIOTUU NPUHATHUS U PEeaTU3alUH YIPABICHYECKUX PEILICHUH.

Ymems:

- COCTaBJIAThH 3asBKH Ha 000PYIOBaHUE;

- pa3pabarbIBaTh TEXHUYECKYIO JTOKYMEHTAIUIO;

- TPUHUMATh YNPABICHYECKUE PELICHUS] U OPTaHU30BbIBATH UX BHIIIOJIHEHHUE;

- cobupatb, 00pabaThIBaTh M UCIOJIB30BaTh YIIPaBICHYECKYIO HH(POpMAIIHIO;

- paboTarh ¢ ynpaBJIeHUYECKOW JTOKyMEHTalluel, MOJb30BaThCs 3aKOHAM, HOPMaMHU U
MpaBUjIaMU aIMUHUCTPATUBHOM I€SITEIbHOCTH;

- pacmpenensTh 00513aHHOCTU U OTBETCTBEHHOCTD;

- HCIOJIb30BaTh METOABI MOTUBALIUU NIEPCOHAIIA;

- KOHTPOJIMPOBAThH U PETYIUPOBATH UCIIOIHEHHE IIJIAHOB.

Braoemw:

- HaBBIKAMH MPUMEHEHHS] ONTUMAJIbHBIX MOJIXO0B JUIsl TUAarHOCTUKY U aHAJIM3a PBIHKA;

- METOJaMH PyKOBOJICTBA IEPCOHAIIOM,;

- HMHCTpyMEHTaMU 3(P(EKTUBHOTO YIIPABICHUS MPEANPUITHEM.

3. Kparkoe comepxanue Q11 CHUIITTHHbBI

Mopyns 1. OCHOBBI ylpaBlIeHHs IPEITPUATHEM

Beenenne. Ilpenmer, Meron u colep)kaHue JUCHUIUIMHBL. Teopus ynpaBieHUS.
CymHocTh U coaepkaHue yrpanieHus. OCHOBHbIE MOHATHS 3(P(GEKTUBHOCTH YIPABIICHUS.
Cremuduka  ynpaBIeHYECKOH  JESTETbHOCTH, COBPEMEHHbIE MpPOOJIEeMbl  YIpPaBJICHUS.
3aKOHOMEPHOCTH W NpUHUUIBl yrpaBieHus. CyObeKTUBHbIE U OOBEKTUBHBIE (DaKTOPHI B
ynpasieHud. Cucrema yrnpaBiIeHUs NpeAnpHusITHeM U ee cTpykTypa. OueHka 3¢p¢eKTHBHOCTH
ynpasneHus. [loHsThe cucreMbl ynpaBieHHUs, pacrpeaeneHue (yHKUUN, MOJIHOMOYUN U
OTBETCTBEHHOCTH. [IpMHIMIBI TOCTPOEHUsT CHUCTEMBbI ympaBieHud. LleHTpanuzanus U
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JeleHTpanu3alus ynpasieHus. JlenerupoBaHue MOJMHOMOYMH B MpoIEccax YIpaBICHUS.
OpranuzanvoHHasl CTpyKTypa mOpeanpusatus u ux Buabl. llokazatenu 3¢ @dekTuBHOCTH
yIpaBJICHHUS.

Monynb 2. OCHOBBI MEHEHKMEHTA

Ilenn B cucreme ympasieHus. PazpaboTka crpareruii u miaHoB opraHuzanuu. Llenn u
LejenojlaraHue B ynpaBieHuu. Ponb nenu B OopraHu3ald M OCYLIECTBIEHUHU IPOIECCOB
yrnpaBneHus, kinaccuduramus uenen. [locrpoenne nepeBa mneneit. Coueranue pasHooOpasus
neneit u GyHKumid MeHemkMmeHTa. Cuctema ynpamieHus mo mensMm. CTtpaTeruss W TaKTHKa
yrpasneHus. CyIHOCTh, IPUHIIUIIBI © METOBI IIaHUpoBaHus. [Iporiecc BEIpaOOTKH CTPATETHH.
@opMBl TEKYLIET0 IUTAHUPOBaHUs. TexHonorus pa3paboTKU U TNPUHATHS YIPaBICHYECKUX
pemienuii. Pa3paboTka  ympaBICHUECKHUX  PEHICHHA. [MonsiTie w®  KIaccudukanus
YIPABJICHUYECKUX PELIECHUN, OCHOBOMOJIATAOIINE 3JIEMEHTHI JeATEIbHOCTH, YCIOBHUS U KPUTEPUU
NPUHATUS PEHICHUH, MPOLecC W MOJACNIU MPUHATHS YIPABICHUYECKUX pEIICHUM, peanu3aius
yIpaBJIEHUYECKUX pelieHuil. Biacte B cucreme ynpasienus. JIuaepcTBo U CTUIb yIIpaBICHUSI.
OTHONICHUS BJIACTH B CHCTEME yrpaBiieHus. [[oOHSITHE ¥ TUTIOJIOTHS BIACTH; BJIACTh U aBTOPUTET
MeHekepa. VICTOYHMKM BJIAacTH B YNPaBIEHUUM OpPraHU3alyel; MapTHEPCTBO B Ipolieccax
MeHemxmenTa. JlugepctBo u crunb ympasieHus. [Iporeccel (GoOpMHUpOBaHHS U OCHOBHBIE
COCTaBIISIIOLINE JIUJEpCcTBA. MOTHBALIMOHHBIE OCHOBBI YIpPaBIeHUS U KOHQIUKTHL. ['pyrnmoBas
JTUHAMUKA U KOH(IUKTHI.

Mopynb 3. OCHOBBI MapKETHHTA.

MapkeTuHr Kak CUCTEMa YIpaBICHHUS, PETYIMPOBAHMS W HM3ydeHUs pbIHKA. [loHsTHE
MapkeTuHra. IIpoucxoxkaeHue M CYIIHOCTh MAapKETHHIa, Leau MapkeTuHra. (OCHOBHbIE
MPU3HAKK MapKETUHTOBOrO CTwis yrpasienus. Konmenmuu mapkerunra. OCHOBHBIE BHJIbI
MapkeTuHra. MapketuHroBas cpena. Kommekc  mapkeruHra. OCHOBHbIE MapKETHHIOBbBIE
uHCTpyMeHThl. ConepikaHWe W IPOLECC YIpaBiIeHUS MapKeTUHIoM. OCHOBHbIE (YHKIUU
MapkeTHHra. ToBapHas, II€HOBas, COBITOBAaS M KOMMYHUKAIIMOHHAS TOJUTUKH (DUPMBIL.
Toaphbie cTpareruu. Pa3paboTka HOBBIX TOBApOB.

4. O6beM yueOHOI TUCHUIIUHBI

. B 3au. | B akan.
Bunsl yaeOHOM paboThI 3 A

el Jacax
OO01mas TPyA0eMKOCTh THCHUILJIMHBI N0 Y4e0HOMY IJIAHY 3 108
KonrakTHas patora (KP): 0,9 32
Jlexruu (J1) 0,45 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMoCTOATEIbHOE N3YUEHHE PA3AEIOB TUCHUILIMHBI 2,1 76

Bua koHTpoJs: 3auer - -

B 3au. | B acrp.

Buner yue6HoM paboThI e qacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonraktHas pa6ora (KP): 0,9 24
Jlexuu (JI) 0,45 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIO0B TUCIUILIMHBI 2,1 57

Bua konTpoJs: 3auer - -

AHHOTanugA padoyeil NPOrpaMmMbl AMCUUIIMHBI
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«OCHOBBI TEXHHYECKOT'0 Pery;JIMPOBAHMSA M YIPABJIEHHS Ka4eCTBOM B XUMHUYeCKOii
TeXHOJIOTHH TYTOIVIABKMX HEMeTANIMYeCKUX M CHIIMKATHBIX MATEPHATIOBY»
(51.B.1B.04.02)

1 Heab TUCHMILUIMHBI — MTOJYYCHUE CUCTEMbI 3HAHUN O TEXHHYECKOM PETyIUPOBAHUU H
yIpaBICHUN KAa4eCTBOM Ha NPEANPHUATHIX B CUCTEME HAIIMOHAIBHONW 3KOHOMHUKH, BKIIIOUast
METOJOJIOTUYECKHE OCHOBBI M 3aKOHOMEPHOCTH B YCIOBHUSX DPHIHOYHON SKOHOMHUKH,A TaKKe
BHEJJPEHUE PEe3YJIbTaTOB HAayYHO-TEXHHYECKHMX M MPOEKTHO-KOHCTPYKTOPCKUX pPa3pabOTOK B
peabHBIA CEKTOP IKOHOMUKH.

2 B pe3yabrare u3y4YeHUs UCHUIVIMHBI OOy4YaKIIUiiCA MO mporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnepyrommumu odmenpodeccnonanbHbiMu (OITK) u mpodeccnoHabHBIMU
(ITK) xoMIieTeHIUSIMHU:

— CIIOCOOHOCTBIO BIIA/IETh TOHUMAHUEM CYIIHOCTHU U 3HaUCHUs MH()OPMAIMK B Pa3BUTHU
COBPEMEHHOT0 WH(OPMAIMOHHOTO 00IIECTBA, OCO3HAHUE OMACHOCTH U YTPO3bl BOSHUKAIOIINX B
9TOM IIpoliecce, CIOCOOHOCThIO COOMIOAATh OCHOBHBIE TpeOOBaHUA HHMOPMALMOHHON
0€30IIaCHOCTH B TOM YHCJIC 3alMThI rocyaapcTBeHHOM TaiiHbl (OTTK-4);

— TOTOBHOCTBIO HCIOJHATH HOPMATHBHBIE JOKYMEHTHI 110 KOHTPOJIIO KadyecTsa,
CTaHJapTH3alUU U CePTU(PUKAIINK MPOTYKTOB U U3JIEIHA, 2IEMEHThl IKOHOMUYECKOTO aHaIHN3a
B npaktudeckoii nesrensHoctu (ITK-3);

—  CIIOCOOHOCTBIO  AHAJTU3UPOBATh  TEXHUYECKYI0  JIOKyMEHTAlWI0, TOAOUpaTh
000pyIoBaHUE, TOTOBHUTD 3asIBKU M IIPUOOPETATh U peMOHTHUpOBaTh 0bopynoBanue (ITK-9);

— TOTOBHOCTBHIO H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAIMIO, OTCUECTBEHHBIA W
3apyOeKHBIN OIBIT 10 TemaTHke uccaenopanuii (ITK-20).

3namo:

- NPUHIUIBL  COCTABIICHUS TEXHHYECKOW JOKyMeHTanuu (rpadukoB paldor,
WHCTPYKIIUH, TJIAHOB, CMET, 3asBOK HA MaTepUalbl K 000PYIOBaHKE) U JIP.;

- TEOPETUYECKHE OCHOBBI W METOIBI pa3pabOTKM CTPAaTETUYECKHUX  Ieseit
JESTENILHOCTH TMPEATNPUSATHUS;

- NPUHIUIBI TTOATOTOBKH JOKYMEHTAIIUN JUIS CO3JIaHHSI CUCTEMBI TEXHHUYECKOTO
PEryIupoBaHUs U MEHEI)KMEHTA KaueCcTBa MPEAPUATHS;

- METOBI U TEXHOJIOTHH MIPUHSATHUS U PEATH3aINN YITPABICHUECKUX PEIICHUN.

Ymems:

- pa3pabaTbIBaTh TEXHUYECKYIO IOKYMEHTAIIHIO;

—~ MPUHUMATH YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh UX BHITIOJHEHHE;

— coOupatb, 00padaThIBaTh TEXHUUECKYIO HH(OPMALIUIO;

— paboTaTh C yImpaBJIeHYECKON JOKyMEHTAlUel, MOJIb30BaThCs 3aKOHAM, HOpMaMU
U TIpaBWJIaMH aIMHHACTPATUBHOHN EATEILHOCTH;

— pacrpenensTs 0053aHHOCTH U OTBETCTBEHHOCTD;

—~ UCTIOJIB30BaTh METO/IbI MOTHBAITUH ITEPCOHATIA,

— KOHTPOJMPOBATh U PETYIUPOBATH UCIIOTHEHHUE TIIAHOB.

Bnaoemy:

- CHOCOOHOCTBIO B COCTaBE KOJJICKTHBA MCIOJIHHUTENEH y4acTBOBATh B MPOEKTHBIX
paborax;

- HaBBIKAMHU TPUMEHECHUS ONTHUMAJIBHBIX ITOAXOJOB JUIsl JHATHOCTUKH M aHAN3a
PBIHKA MTPOTYKITHH;

— BIQJIETh METOJaMHU U HWHCTPYMEHTAMHU TEXHHUYECKOTO pEryJupOBaHUS U
yIpaBIeHUS KAY€CTBOM Ha MPEANPUATHH.

1. Kparkoe cogep:kanue TuCUHIIAHBI

Monyne 1. OCHOBBI TEXHHUYECKOTO PETYJIUPOBAHMS W YIPABIECHUS KayeCcTBOM Ha
IpeIPUITHH
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Beenenune. Ilpenmer, meTronq H COAEpXKaHHUE JUCLHUIUIMHBL. Teopus TEXHHUYECKOIO
PETYJIMPOBAaHKMS W YIpaBIEHUSA: YIpaBICHWE KakK TMOTPeOHOCT, M Kak (akTop ycrexa
JIEATEIbHOCTH, CYIIHOCTb W COAEPKAHUE YNPABIEHUA, MECTO TEOPUM TEXHUYECKOIrO
PETYJIMPOBAHKMS M YIPaBJICHUS KadyeCTBOM B CHCTEME COBPEMCHHBIX 3HAaHHM, CIeluduKa
VIPaBICHYECKOW  JEATCIIbHOCTH, COBPEMEHHBIC  MPOOJIEMBI  YIPABICHUS  KAYECTBOM.
3aKOHOMEPHOCTH W TPHUHIMIBI YIPABICHHUS KAa4eCTBOM: CYOBEKTHBHBIE M OOBEKTHUBHBIC
dakropbl.CucTeMa TEXHUYECKOTO PETYJIUPOBAHUS U YIPABICHUS KAa4eCTBOM Ha MPEANPHUSTHU.
Ouenka 3¢()EKTUBHOCTH yNpaBiieHHS KadyecTBOM. CHCTeMa yMpaBlICHHUs] Ka4eCTBOM: IOHSTHE
CUCTEMBI YIIPaBJICHHUS, pacrpeaeicHue yHKIMH, TOTHOMOYHI U OTBETCTBEHHOCTH, TTPHHIIUITHI
MOCTPOEHUS CUCTEM YIIPABJICHUS KauecTBOM. LleHTpanu3anus u AeleHTpain3aius yiupaBieHus,
JenerupoBanue MoaHOMOouuid. OCHOBHBIE TIOHSATHSI B TEXHMYECKOM PETYJIUPOBAHUUU
yrpaBieHuH kadecTBOM. [lokazarenu 3¢ (peKTUBHOCTH yIpaBiIeHUS.

Monyib 2. OCHOBBI TEXHHYECKOTO PETyIUPOBAHUS U CHCTEMaMEHE)KMEHTA KauyecTBa

[lenu B cucteme ynpaBiieHUs1 KadyecTBOM. Lenu TexHuueckoro perynupoBanus. Pons nenu
B OpPTraHU3alM{ M OCYIIECTBICHUH MPOIECCOB yIPABICHHUS, KIacCH(PHUKAIUS [IEICH, TTOCTPOSHUE
JiepeBa Lieseil; coueTanue pa3HooOpasus ueneil 1 QyHKIHU MeHEP)KMEHTa; CUCTeMa YIPaBIECHUs
MO IeJIAM; CTpaTerusi U TaKTHKa yIpaBieHus KauyecTBOM. CyIIHOCTb, MPUHIUIIBI U METOMbI
rianupoBanus. [Iponecc BepaboTku crpareruun. @opmbl TEKYIIETo MIAHUPOBAHUS YIIPABICHHUS
KaueCcTBOM. BHelIpeHHe pe3yJlbTaTOB HAYYHO- TEXHUYECKHMX U IMPOECKTHO-KOHCTPYKTOPCKUX
pa3pabOTOK B  pEaJbHBIA CEKTOP AKOHOMHUKH.TEXHONOrHs pa3pabOTKU M NPUHATHSA
yIpaBlIeHYECKUX pernieHnid. PazpaboTka yrnpaBieHISCKHX PEIICHUMN: MTOHATHE U KIIACCHU(PUKALIUS
YIPABJICHUYECKUX PELICHUN, OCHOBOIOJIATAIOIINE 3JIEMEHTHI JEATEIbHOCTH, YCIOBUS U KPUTEPUU
MPUHATUS PELICHHUM, TPOLIECC U MOJEIW MPUHATHS YIPABICHYECKUX PELICHUH, peanu3anus
YIPaBJICHUYECKUX PELICHUN.

Mogyns 3. [Ipo6iieMbl TEXHUYECKOTO PETYIUPOBAHUS U YIIPABJICHUE KAYECTBOM

Bnacte B cucreme ynpasieHus. JluaepcTBo U cTuiib ynpapiieHUs.OTHOLIEHUs BJIACTU B
CHCTEME YIPABJICHUS: TMOHSATHE M THUIIOJOTHS BJIACTH; BJACTh M ABTOPUTET MEHEIKEPa;
npu3HaKkd, (akTopbl W TPOSBICHUS HEYNPaBISEMOCTH; HMCTOYHHUKH BIACTH B YIPABICHUU
OpraHu3alMed; TNapTHEPCTBO B Mpoleccax  MEHeMKMeHTa. JIuaepcTBo H CTWIIb
yIpasiieHUs. MOTHBallMOHHBIE OCHOBBI TEXHUUYECKOTO PETYJIMPOBAHUS U YIIPABICHUE KaYE€CTBOM.
MoTuBanusi ACATENHHOCTH B YINPABICHWU: MOTUBBI JIEATETLHOCTH PabOTHHUKA M WX POJIb B
yIpaBIeHUH, OCHOBHBIE TMOHSATHS WM JIOTHKA Tpollecca MOTHUBAIMH, (AaKTOpbl (GOPMUPOBAHUS
MOTHBOB TpyJa; WCIOJIb30BaHUE MOTHUBAIIMM B TMPAKTHKE MEHEIKMEHTa; (aKTopbl
3¢ (HEeKTUBHOCTH MOTHBAILIMU; COBPEMEHHBIE KOHIICTIIMM MOTHBAIUMHU. ['pynmoBas AMHAMHKA H
KOH(JIUKTBI: pOJIb TPYIIBl B MOBEACHUH M JCSITEIBHOCTH paOOTHHUKA, (OPMHUPOBAHUE TPYIIIL,
B3aMMOJICUCTBUs B IPyNIle U B OpPraHU3allii; BOZHUKHOBEHUE, IIPOSBICHUE U PAa3HOBUIHOCTU
KOH()JIUKTOB, BIUSIHUE KOH(MIUKTOB Ha YIPABICHUE MPOU3BOJICTBOM.

2. O0beM yueOHO# 11 CUMIJIMHBI

. B3au. | Bakan.

Bunel yue6Hoit paboTh - qacax
O01mas TPyA0eMKOCTh THCIUILIMHBI N0 Y4eOHOMY IJIAHY 3 108
KonrakTtHas padora (KP): 0,9 32
Jlexuu (JI) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesabHas padora (CP): 2,1 76
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
KypcoBas pabota 0,8 30
CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIOB TUCIUILIMHbI 1,0 36

Bua koHTpoOJISi: 3a4eT - -
. B 3au. | Bactp.
Bupl yue6HO# paboThI - qacax
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O01as TPYA0eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 3 81
KonTaktHas padora (KP): 0,9 24
Jlexmmm (JI) 0,45 12
[Tpaktuueckue 3austus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
[TonroroBKa K KOHTPOJIHHBIM paboTaM 0,3 7,5
KypcoBas pabora 0,8 22,5
CaMoCTOsTeIbHOE H3YUYCHHE PA3/ICTIOB JUCIIUIUTHHBI 1,0 27
Buja koHTpoOJIs: 3a4eT - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILJIMHBI
«O0opynoBaHue M OCHOBBI IPOEKTUPOBAHUS NPEANPUATHIH
10 MPOM3BOACTBY BsiKymHX Marepuaion» (51.B./[B.05.01)

1. Henap aucnumiIumHbl — [puoOpeTeHHE 3HAHUM, YMEHHUH, BIAJACHUN U
(dopMHpoBaHHE KOMIETEHIUI B 00JacTU 00OPYAOBaHUS 3aBOJAOB IO MPOU3BOJACTBY BSXKYLIMX
MaTepHajoB, BHIOOPY ONTHMAJIBHOTO BUAA OOOPYIOBAHUS Ui OCYIIECTBICHUS TOW WM MHOH
CTaJuM TEXHOJOIMUYECKOro IpoLecca, OCHOBAM IPOEKTUPOBAHUSA TEXHOJIOTMYECKUX JIMHUHN
3aBOJIOB TI0 IPOM3BOJICTBY BSDKYIIUX MaTEPUAIIOB.

2. B pesyabTare u3yyeHHMsl AMCHUILVIMHBI OOydalumMiics N0 Mporpamme
O0akajlaBpHaTa J0JIKeH:

Obnaoams cnepyroummu npodeccruonanbubiMu (I1K) komnereHnusamu:

- CIOCOOHOCTBHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIICHUs MPU pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX TOchecTBUi X npumenenus (I1K-4);

- TOTOBHOCTBIO K OCBOGHHIO M HKCIUIyaTalli BHOBH BBOJUMOIO OOOPYIOBaHUS
(TIK-8);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPUH AJIS peIIeHUs
BO3HHUKAIOIINX (PU3NYECKUX 33]au, CAMOCTOATEIBHOr0 NproOpeTeHus (PU3NYeCKUX 3HAHUHU, JUIs
MOHWMaHHS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOSIIUX 3 MPEIEITbI
KOMIETEHTHOCTH KOHKpeTHoro Hampasnernus (I1K-19).

3uams:

- OPUHIUIBL  pabOTBl M 3KCIUIyaTallud  COBPEMEHHOTO  TEXHOJOTHYECKOTO
000pyI0BaHUS /ISl IPOU3BOCTBA BSOKYIIMX MAaTEPUAIIOB;

- OPUHIUNBL  [OCTPOCHHUSI TEXHOJIOIMYECKMX CXEeM IPOM3BOJCTBA  BSDKYIIUX
MaTepHajoB, MpaBWia I0A0Opa M COIVIACOBAHUS OOOPYNOBaHMSA ISl  OCYILECTBIICHUS
KOHKPETHOT'O XUMHUKO-TEXHOJIIOTHIECKOTO MPOIIECCa;

- OCHOBBI KOMIIOHOBOYHBIX PELICHUH TEXHOJOTHYECKOr0 O0OpYAOBaHUS H
MeXaHU3alMH TPAHCIOPTHBIX ONEpaIii 1Mo 1eXaM U y4acTKaM BCEro MPOU3BOJICTBA;

Ymemo:

- 000CHOBaTh BBHIOOP O00OpPYIOBaHMS C YYE€TOM CBOHCTB M PpaIl[MOHAIBLHOTO
UCIIOJIb30BaHUSI TPUPOAHBIX CBIPHEBBIX MATEPUANIOB, TOIUIMBA, AJIEKTPOIHEPTUHU, a TaKKE C
MaKCHUMaJIbHO BO3MOKHBIM HCIIOJIb30BaHHEM BTOPHUYHBIX PECYPCOB;

- yCTaHaB/IMBaTh TpeOOBaHMS K OOOPYIOBAHHIO M TEXHOJIOTMYECKMM JIMHUSAM C
LEJIBI0 CHIDKEHHSI MaTEepUAIOEMKOCTH, YHEPTOEMKOCTH U CO3/IaHHs MAJTOOTXO/JHBIX TEXHOJIOTHIA;

- NPUHUMATh  KOHKPETHBIE  TEXHWYECKHE  pelIeHHss  Tpu  pa3paboTke
TEXHOJIOTUYECKUX  MPOIECCOB, BHIOMpAaTh OOOpPYJOBaHWE W TEXHOJOTHH C  YYETOM
HKOJIOTUUECKUX MOCIEICTBUI UX MPUMEHEHHUS;

Braoemy:

— MeToJaMHM MPOCKTHUPOBAHUSA M pacyeTa OCHOBHBIX TEXHOJOTMYECKUX JMHHUN JUIs
IPOM3BOJICTBA BSUKYIIIMX MaT€pPHAaJIOB;
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— METOJaMH HCIIOJIb30BAHUS OCHOBHBIX  (U3MYECKHX TEOPHH JUIS  PEUICHUS
BO3HUKAIOIIUX Mpo0jeM, i MOHUMAaHUS MPHUHLHUIIOB paboThl 000PYAOBAHUS U YCTPOMCTB, B
TOM YHCJIE BBIXOSAIINX 32 MPEEIbl KOMIIETEHTHOCTH KOHKPETHOT'O HaIPaBJIEHUS.

3. Kpartkoe cogep:kanue JUCHUIIMHBI

Knaccudukanus o0opynoBaHust A MPOU3BOJCTBA BSDKYIIMX MaTepuasnioB. OCHOBHBIC
MoKa3areia paboThl TEXHOJIOTHYECKOT0 000py10BaHUSI.

Knaccupukanuss mnpoueccoB wu3menbueHusi. CrocoObl HM3MENbUYEHUS MaTepUaIOB.
Knaccudukanus obopynoBanus Juisi u3MeabueHus MarepuanoB. O0opynoBaHue it ApoOIeHUs
TBEPJBIX MaTEpPHAJIOB: INEKOBBIE M KOHYCHbIE ApoOmiku. OOopymoBaHHe i JIpOOICHHS
MSITKUX, IUIACTUYHBIX W BIQXHBIX MaTepUAOB: BAJIKOBBIE U IIEYHO-BAJIKOBBIC IPOOMIIKH,
3youareie apoOmiki. OCOOCHHOCTH KOHCTPYKIIMH BAJKOBBIX JPOOHIIOK MOPTIIAHIIIEMEHTHOTO
kinuHkepa. OOopynoBaHue ansi APOOJIEHHUS XPYNKUX MaTepuanoB: MOJIOTKOBbIE U yIapHO-
OTpakaTeNbHbIE JIPOOHIKU. J[pOOMIIKU-CYIIMIKH CHIPBEBBIX MAaTEpUANOB M KeKa. THIOBbIE
CXeMbI IpOOJIeHHS MAaTEPHAIOB C Pa3IMYHBIMU (PU3NYECKUMH XapaKTEPUCTUKAMHU.

[[TapoBble MenbHMIBI, UX Kiaccupukanus. KoHCTpyKLMsS OCHOBHBIX JA€Tajedl U y3JI0B
HIapOBBIX MeNbHUIL. Teopus paboThl MIAPOBBIX MeNbHULL. BiusHue TexHOIOrHYecKuX (HakToOpoB
Ha padoTy IIAPOBBIX MEJbHHI. AcCHUpaIus MEJIbHHIl. 3aMKHYTBHIA LUK PabOTHI MIAPOBBIX
MEJIbHHUII, CIIOCOOBI OpraHU3aIMH 3aMKHYTOTO 1UKIA. [ THHOOONTYIIKH U POTOPHBIE METbHHUIIBI.
Menpaunbl  camom3MmenbueHUs Alpodon u  ['mapodon. BeprukanpHble CpeIHEXOIHBIC
MenbHULBL. [1laxTHBIE, a’pOOUIIbHBIE U POJIMKO-MAasTHUKOBBIE MEIbHUIIBI. BUOpOMeEnbHUIHI,
CcTpyiHble MenbHULIBI. HoOBble BHABI NOMONBHBIX arperaroB, MenbHHUIIBI HOROMIL.
TexHonornueckne CXeMbl U3MENbUEHUS, UX aHAJIN3 U TEXHUKO-IKOHOMUYECKas OLICHKaA.

Jozaropsl 1 nutatenu. CriocoOb! JO3UPOBKHU MaTeprasioB. J[03aTopbl NEPUOANYECKOTO U
HENPEPBhIBHOIO JIEHCTBUS, OOBEMHBIE U BECOBBIE J03aTOpbl. Jl03aTOPHI-IUTATEIN ChIPHEBBIX
[IUIAMOB: KOBUIOBBIN MUTATENb, aBTOMAaTUUECKUN PEAKTUBHBIM MUTATEIb IUIAMA.

ObopynoBanue i Kiaaccu(pUKAIMU MaTepraioB. MeToAbl pa3/iesieHus MaTepruasoB 1o
pazmepam 3epHa. OCOOCHHOCTHM KOHCTPYKIIMM CHUT M TPOXOTOB, HCIHOJB3YEMBIX TS
IIPOM3BOJICTBA BSDKYILMX MarepuanoB. Teopus cemapaldy YacTUI] B BO3AYIIHOM IOTOKE.
Oco0OeHHOCTH KOHCTPYKIIMU CEMapaTopoB, HCIONb3YEMbIX Ui TPOU3BOJCTBA BSIKYIIHUX
MaTtepuaioB. OOopynoBaHue A KJIACCU(PUKALMU TBEPIAbIX YacCTHIl B CHIPHEBBIX IlJIamMaXx.
JyroBble cuta, THAPOLUUKIOHBI.

OOGopynoBanue Ijsi BHYTPHU3aBOACKON TPAHCIOPTHUPOBKK MaTepuayioB. OcoOeHHOCTH
KOHCTPYKIMU BHYTPU3ABOJACKUX TPAHCHOPTHBIX YCTPOMCTB, UCIOIb3YEMBIX ISl TPOU3BOACTBA
BSKYIIUX MaTepuanoB. OOopynoBaHue Al TPAHCIOPTUPOBKH ChIPbEBBIX IIAMOB.

Ob6opynoBanue s 00eCIBITUBAHUS TEXHOJIOTHUECKUX Ta30B. CriocoObl OUMCTKU Ta30B
oT nbutd. OcoOEHHOCTH KOHCTPYKLIIMHU OOOPYIAOBaHMS JiJIsi OOECHBIIMBAHUS TEXHOJIOIMUYECKUX
ra3oB, MHCIIOJNB3yeMOTO JJisi TPOU3BOJCTBA BSIKYIIMX MaTepuanoB. KoMOMHHpOBaHHBIE
YCTaHOBKM Ui OOECHBUIMBAaHUS MPOMBILIUICHHBIX Ta30B. MHoroctaauiiHoe 00ecrbUIMBaHNE
ra3oB. BeiOop onTumanbHO# cxeMbl oOecnbUIMBaHMs. TEeXHUKO-3KOHOMUYECKAsl OIEHKA CXEMBI
00ecnblUTUBaHUS.

O6opynoBanue [ XpaHEHUS W ycpeAHeHHus wmartepuanoB. CKiaasl AN XpaHEHUs
CBIpBEBBIX ~ MaTepuanoB. llpenBapurenbHOe  ycpelIHEHHE  MaTepualioB Ha  CKJIajax.
BepTukanbHble W TOPU3OHTANBHBIE MUTAMOACCEHHBI. | OMOTE€HM3AIMOHHBIE CHIIOCA CHIPbEBOM
MYKH.

Lementnsle cunoca. [IHeBMOpa3rpyxarenu HeMeHTa. Y TaKOBOYHBIE MAIIIUHBI.

O6opynoBanue Ui 00Kura MopTiIaHALIEMEHTHOTO KIIMHKepa. Bribop neuHoro arperarta
B 3aBHCHUMOCTH OT criocoba MpoH3BOJACTBA MopTiaHaneMenTa. Kinaccudukaiius BpaIiarmuxcs
neye. DJIeMEeHTbl KOHCTPYKIMU BPAIAOIINXCs MTeYel. Y CTpOMCTBA Ui BO3BpaTa YJIOBIEHHON
npli B medb. OCOOCHHOCTH KOHCTPYKIMHM BpAIIAIONMXCA Teded MOKporo cmoco0a
MIPOU3BOJICTBA, BHYTPHUIIEUHbIE M 3al€4Hble TeII00OMeHHble ycTpoiicTBa.  OcoOeHHOCTH
KOHCTPYKLIMHU BPAIIAIOLINXCS TTeYel cyxoro crnoco0a Mpou3BoO/ICTBA.

CycrneH3uoHHbIE IMKJIOHHBIE TEIII000MEeHHUKH. [1]aXTHO-IIMKIOHHBIE TEII00OMEHHUKH,
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cucrema Oaiimaca ra3oB. CycleH3MOHHBIE TEINIOOOMEHHHUKH C JeKapOOHU3aTOpaMU CBIPbEBOM
MykH. Cxembl BKJIIOYEHHS J1€KapOOHM3aTOPOB B CUCTEMY LMKIOHHOIO TEIUIOOOMEHHUKA.
PazHoBumHOCTH AeKapOOHM3AaTOPOB. TEXHHKO-IKOHOMHUYECKHE TIOKazaTesd A(PPEKTUBHOCTH
IPUMEHEHHUs  JeKapOoHU3aTOpoB. (OCOOCHHOCTH  KOHCTPYKLMHM  BpallaloIlIUXcs — Iedei
KOMOMHUPOBAaHHOTO crocoba mpousBoacTBa. Ileun cucrembr Jlemons. KonseiiepHbie
KaJbLIMHATOPBI. ['Openky Bparaommxcs neyei.

VYerpoiicTBa st TPaHyJSIIMU  CHIPHEBOM MYKH. YCTpOMCTBAa JUisi 00E3BOKMBAHMS
celpbeBbIX IHUIamMoB. IllaxTHbele mneunm s oOxkura kiauHkepa. Ileun kunsmero cros,
CIeKaTeJIbHBIC PEUICTKH, IHUKIOHHBIE TONKH. TersoBble arperatbl Ui MOJyYeHHs KIMHKEpa
METO/IOM ILJIaBJIEHUS, BArPAHKU.

KnunkepHsle XonoquibHUKH. bapabaHHble M peKynepaTopHbIe XOJOIWIBHUKU, MYTH
HOBbINIEHUS 3((EKTUBHOCTH pabOThl PEKYyNEepaTOPHBbIX XOJOAMJIBHUKOB. KoOJIOCHUKOBBIE
NEePeTATKUBAIOLINE XOJIOAMIBLHUKH.

OO6opynoBaHue Ui CyIIKM MaTepuaynoB. bapaOaHHbIE, BUXPEBbIE CYIIWIKH, CYLIWIKH
KHUIAIIETO CJIOSI, a9pOQOHTAHHBIE CYITHIIKH.

OO6opynoBaHue njsi MPOU3BOJACTBA BSDKYLIMX MAaTEpUaloB BO3JYLIHOIO TBEPJCHHUS.
ObopynoBanue 11 TPOU3BOJICTBA THIICOBBIX BSDKYIIMX MarepuaioB. CymmibHbie OapabaHbI,
TUIICOBApOYHbIE KOTJIBI IEPUOAUYECKOI0 U HempepbIBHOTO AeicTBus. [llaxTHble 1 a3po0HIIbHBIE
MEJIbHUIIBI, YCTAHOBKU Ul OOXKUTa THIICA B KHITALIEM CJIO€, KOHBEWEpHbIC Me4H. TerioBble
arperatsl JUIsl IPOU3BOCTBA BBICOKOIIPOYHOTO TUIica: AeMiiep, caMo3anapHuK, aBTOKJIAB.

O6opynoBanue AJi1 IPOU3BOJACTBA U3BECTH. OCOOEHHOCTH KOHCTPYKIIMM BPAIIAIOIINXCS
neuedt s oOxkura uszBectu. llaxTHele meun s oOGxwura uzBectH. OOopynoBaHUE IS
MOJTy4YECHHUST U3BECTH-TYIIOHKH, N3BECTKOBOTO TECTA.

OCHOBBI TIPOEKTUPOBAHMS 3aBOJOB BSDKYLIMX MaTepuasioB. CTpyKTypa IpPOEKTOB H
B3aMMOCBSI3b COCTABIISIOMINX UX yacTeid. HOpMBI TEXHOIOTHYECKOTO MPOSKTUPOBAHHUS.

TexHuKo-3K0OHOMHUYECKOE 000CHOBAaHKE MPOEKTa. BpIOOp pailoHa M TOUKU CTPOUTENILCTBA
npeanpustas. OO0CHOBaHUE €r0 MOUTHOCTH, aCCOPTUMEHTA BBITYCKAEMOW MPOIYKIIMH, aHATN3
00ECIIEYeHHOCTH  CBIPbEM, 3JIEKTPOIHEpPruel, TEXHOJIOTMYECKHMM TOIJIMBOM UM BOJIOM.
OO6ocHoBaHHME crocoba TEXHOJIOTHYECKOTO Tpoliecca Mmpou3BojicTBa. OdecnieueHne TpedoBaHuM
OXpaHbl OKpYXarolleil cpeabl npu NpoekTupoBaHuH. [locrnenoBaTeaIbHOCTh TEXHOJIOTMUYECKHX
pacueToB TpH TNPOEKTUPOBAaHWH. BBIOOp 0a30BOro cocraBa MOPTIAHIIEMEHTHOTO KIMHKEpA.
MarepuanbHbiii Oananc 3aBoja. IIpMHIMIBI pacueTa arperatHo-MOTOYHBIX JIMHHM, MOA00p
000pyI0BaHUS /1711 KOMIUIEKTAIIMU arperaTHO-MOTOYHBIX JIMHUHA. [ padrueckas yacTb mpoeKTa.

4. O0beM yueOHOM TMCUMILIHHBI
Bcero 7 cemecTp 8 cemectp
Bunsr yue6HOM paboThI B3a4y. | Bakaj. | B3ad. | Bakal. | B3ad. | Baka.
el Jacax eIl qacax el qacax
O01as Tpy10eMKOCTh
AUCHUILINHBI 110 y4eOHOMY 6 216 4 144 2 72
MJIAHY
KonrakTHas patora (KP): 2,3 84 1,3 48 1 36
Jlexmmm (J1) 0,4 16 0,4 16 - -
IIpaktuueckue 3anstus (113) 0,9 32 0,9 32 - -
Kypcosoii mpoekT (KIT) 1,0 36 - - 1 36
CamocrositesbHas padora (CP): 2,7 96 1,7 60 1 36
CamMocTosATeIpHOE U3YUYCHUE 2.7 9% 17 60 1 36
pa3eNIoB TUCIIATIIMHBI
Buael koHTpOIA: ) 1.0 36 1,0 36 i i
IK3aMeH/3a4eT ¢ OLeHKOi
Bib! yue6Hoii paGoTs! Bcero 7 cemecTp 8 cemecTp
B3a4. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
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eIl qacax eIl qacax el qacax
O01mas Tpy10eMKOCTh
JUCUMILIAHBI M0 Y4eOHOMY 6 162 4 108 2 54
TUIAHY
KonraktHas pa6ora (KP): 2,3 63 1,3 36 1 27
Jlexuu (JI) 0,4 12 0,4 12 - -
[Tpaxtrueckue 3ansatus (113) 0,9 24 0,9 24 - -
Kypcosoii npoext (KII) 1,0 27 - - 1 27
CamocrositeasHas padora (CP): 2,7 72 1,7 45 1 27
CamocTosTeIbHOE H3yYCHUE 2.7 79 17 45 1 7
pa3esioB TUCIUTIINHBI
Buabl koHTpOJIA: } 1,0 7 1,0 7 i i
IK3aMeH/3a4eT ¢ OlleHKOM

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«O0opynoBaHNe U OCHOBBI NPOCKTHPOBAHUSA MPeANPUATHI
1o npousBoacTBy kepamukn» (b1.B.J1B.05.02)

1. Heap aucuMmIMHBI  TpHOOpETeHHE OOYUYAIONIMMHUCS YIIyOJEHHBIX 3HAHUH W
KOMIIETEHIIMH B oO0sacTH 00OpyIOBaHHMS U OCHOB HPOEKTHPOBAHUS MPEANPHIATHH IO
IIPOU3BOJICTBY KEPAMUKHU.

2. B pe3yabrare wu3ydeHMs [AUCHUILVIMHBI OOy4Yawuuiics 1m0 mporpamme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnerenuusmu:

— CHOCOOHOCTBIO TMPHUHUMATh KOHKPETHBIE TEXHHYECKHE pPEIIeHUS Tpu pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJOIMH C YYETOM
IKOJIOTHYECKHUX mocieacTBuid ux npumeHenus (I1K-4);

— TOTOBHOCTBIO K OCBOCHHIO M 3KCIUTyaTalliid BHOBB BBoMMOro obopynosanus (ITK-8);

— CIIOCOOHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3MYECKUX TEOPHUHl JUIsl pelieHus
BO3HUKAIOIIKX (PU3NUECKUX 33/1a4, CAMOCTOSTEIbHOTO NMpUoOpeTeHns GU3NYECKUX 3HAHUHU, TS
NOHUMAaHMs IPUHIMIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCJIE€ BBIXOJAIIMX 3a MPEAeIIbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namu:

— MPUHLIMIIBI pabOThl, JOCTOMHCTBA M HEJOCTaTKH, Hanbojiee MpOrpecCUBHbIE CIIOCOOBI
HKCIUTyaTali 000py10BaHUs JJIsl IPOU3BOJCTBA KEPAMUKH;

— pacyeT 1 000CHOBAaHUE aCCOPTUMEHTA FOTOBOM MPOIYKIIMU U MOILIHOCTH MPEANPHUATHS,
pacyeTsl MOTPEOHOCTHU ChIPbs, MaTepHaIOB, 000PYAOBaHUS;

— OCHOBBI KOMITOHOBOYHBIX PELLIEHUI TEXHOJIOIMYECKOT0 000PYAOBAHUS U MEXaHU3AIUH
TPAHCIIOPTHBIX ONEpanuil 0 EXaM U y4acTKaM BCETO MPOU3BOCTBA.

Ymems:

— BBINIOJIHATH PAcUeThl MO0 TEXHUKO-3KOHOMHUYECKOMY OOOCHOBAHMIO 11€J€CO00Pa3HOCTH
MIPOEKTUPOBAHUS (CTPOUTENHCTBA), TEXHOJIOTHUYECKON pa3pabOTKe MPOEKTa;

— MPUMEHATH 3JIEMEHTHI aBTOMATH3aIMU PabOThl 000PYIOBAHUS;

— IPOBOJIUTH aHAJIU3 HOPMATUBHOMN TOKYMEHTALIUH.

Braoemw:

— 3HaHUSAMHM O TPOTPECCHBHBIX TEXHOJOTMUYECKHUX IIpolieccax U 00OpYyIOBaHHH,
o0ecreynBaroIuX BHICOKOE KAueCTBO MPOJYKIMH, MOBBIIIEHUE NMPOU3BOAUTENBHOCTU Tpyda U
KYJIbTYpPbI IPOU3BOJICTBA;

— TEXHUYECKUMH pEIIeHUSIMH, OOECHeuuBaIOIIMMU  yMEHbBIIEHHE 3arps3HeHUs
OKpY’Karolllel CpeJibl, yIydlleHHe YCIOBUN TPyAa;

— CcI10co0aMu MOMCKA M aHAJIN3a HOPMATUBHOM JJOKYMEHTAIMH.

3. KpaTkoe copep:kaHue JMCHUIIHHBI
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O6opynoBaHre U OCHOBBI TPOSKTUPOBAHMS — BAKHEWINIAsI COCTaBHAS YaCTh TEXHOJIOTUU
KepamMuKu. [lepcrekTHBBI pa3BUTHS KEPAMUUYECKON MPOMBINIIEHHOCTH. OCHOBHBIE HANpPaBICHUS
COBEPILIECHCTBOBAHMS OOOPYAOBAaHUS M TEXHOJOTMYECKHX ImporeccoB. OOmias Oiok-cxema
MAaIIUHbI, CHCTEMbl CHHXPOHHU3AIUU U NPEAOXPAHUTEIIbHBIE CUCTEMBI.

Ob6opynoBanue A1 U3MEIBYECHUSI U TIOATOTOBKU (POPMOBOUHBIX Macc. OCHOBHBIC THIIBI
IpoOuiioK, MenbHULl. [IpuHIMIBI X paboThl, KOHCTPYKTUBHBIC AyeMeHThl. O0opynoBaHUE AJis
cOpTHPOBKH. [ pOXOTHI, CUTa, cenapaTopbl, IUKIOHKI, Kiaccudukaropsl. [IpuHIUIBI pazaeneHus
MaTepuasioB, OCHOBHbIE KOHCTPYKTHUBHBIE AJIEMEHTHI 000py/n0oBaHus. Boljenenue nbU1eBUIHBIX
¢pakuuii. CrnocoObl W MeTonbl mbUIeydaBiuBaHus. [leuieynaBnuBatoniee 000pyIOBaHUE.
MarnuTtHas cenapanus ¢ NPUMEHEHHEM 3JIEKTPOMAarHUTOB U CUJIBHBIX MOCTOSHHBIX MarHHUTOB.
Ob6opynoBanue A5 T03UPOBAHUS, TPAHCIIOPTUPOBKU M XPaHEHHSI MATEPHAIIOB.

O6opynoBanue JUIsl CMEIIMBAHUS MaTEPHUAJIOB, JUIsl TepPEKaYUBaHUS KUAKUX Macc, s
NOJAEPKAHUSA MX BO B3BCLICHHOM COCTOSIHMH. THIBI M yCTPOWCTBA CMECHUTENEH, MEIIAIOK,
HacocoB MamuHbl Jisi 00€3BOKMBaHUS LUTHKEPOB. ['paHynnpoBaHre MOPOUIKOB: IPAHYIATOPSI,
TPaHYJISITOPbI KUITSIIETO CIOSI.

[Tpumepbl KOMIIOHOBKH 000PYIOBaHUSI MAacCO3arOTOBUTEIBHBIX 1IEXOB.

O6opynoBanme st (OpPMOBaHUsS 3aroToBOK (Ioirypadpukara) - s IUIACTHYSCKOTO
dbopmoBanus, 11s1 POPMOBAHUS METOJIOM PACKaTKH, s (HOPMOBAHUS METOIOM JOMPECCOBKH
(mrammnoBku). OCHOBHBIE THIIBI TIpeccOB. Buabl Opaka, WX TNPUYUHBI, JTUATHOCTHKA,
MEpPOMPHITHS 10 CHIKEHUIO Opaka.

OO6opynoBanue Uil MPECCOBaHUS MOPOIIKOOOpa3HbIX Macc. Kiaccmbukamus mpeccos,
KOHCTPYKTUBHBIE OCOOEHHOCTH, TEXHUKO-9KOHOMUYECKHE TIoKa3aTenu paboTel. OCHOBHbBIE BUIBI
Opaka 1 UX MPUYUHBI.

Ob6opynoBanue Ay GOpMOBAHHS METOJOM JUThS KEPAaMUYECKUX HUIMKEPOB. MallnHbI
JUTSL JIUTHS 3aTOTOBOK M3 BOJAHBIX HUTUKEPOB, U3 NMapa(UHOBBIX HUTUKEPOB, METOJIOM OOTOYKH.

['mazypoBanue M HaHeCEHHE PUCYHKOB Ha KepaMUYeCKHe U3Jenus. MOKpbhIe U CyXue
MeTOAbI ria3ypoBaHusi. OCHOBHBIE METOBI HAHECEHHsI PUCYHKOB: LIENTKOTpadusi, MepeHECeHne
HITaMIIOM, POTOKOJIOP.

OCHOBHBIE TEH/ICHIIH COBEPIICHCTBOBAHUS MalllnH. [[puMeHeHne MUKPOIIPOIIECCOPOB U
KOMIIBIOTEPOB JJIsi ONTUMH3AIUMU PabOThl MAIIMHBI, XpaHEHHs U MepepadoTKu MHGOPMAIUU O
paboTe MammHBI, KOHTPOJS COCTOSHHUSI Y3JIOB M HMX CBOEBPEMEHHOW 3aMEHBI, OIpe/esieHHe
HeucnpaBHocTe. [IpuMeHeHHe HOBBIX MAaTepUaioB, COBEPUICHCTBOBAHHE KOHCTPYKLIUHU
arperara.

OCHOBBI TPOEKTUPOBAHUS NPEANPUATHNA AN TPOM3BOACTBA Kepamuku. OoOmue
MOJIOKEHUS O TPOSKTHPOBaHWHW. Pa3menbl MpoekTa MPOMBIIUIEHHOTO — TPEATPHSTHSA.
Oco0eHHOCTH TPOEKTHUPOBAHUS MPH PEKOHCTPYKIIUU JIEHCTBYIOIIETO MPEeANnpusiTUs. THIOBBIE
peLIeHUs 110 BBIOOPY U Pa3MEIIEHNI0 000PYAOBAHHUS.

4. O0beM y4eOHOH JUCHHUIIJIMHBI

Bcero 7 cemecTp 8 cemectp
Bunbt yueOHO paboThI B3ady. | Bakaj. | B3ad. | Bakal. | B3ad. | Baka.
el gacax eIl qacax el qacax
O01as Tpy10eMKOCTh
AUCHUIINHBI 110 y4eOHOMY 6 216 4 144 2 72
MJIAHY
KonrakTHas patora (KP): 2,3 84 1,3 48 1 36
Jlexmmm (J1) 0,4 16 0,4 16 - -
IIpaktuueckue 3anstus (I113) 0,9 32 0,9 32 - -
Kypcosoii mpoekT (KIT) 1,0 36 - - 1 36
CamocrositeabHas padora (CP): 2,7 96 1,7 60 1 36
CamMocTosATeIpHOE U3YUYCHUE 2.7 9% 17 60 1 36
pa3esioB TUCIIATIIIMHBI
Bujabl koHTpOJISI: 1,0 36 1,0 36 - -
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K3aMeH/3a4eT ¢ OLEeHKOM ‘ ‘ ‘ ‘ ‘ ‘ |

Bcero 7 cemecTp 8 cemecTp
Bunbt yueOHOM pabOThI B3ad. | BacTp. | B3ad. | BacTp. | B3ad. | BacTp.
ell. qacax ell. yacax el yacax
O01mas Tpy10eMKOCTh
JUCUMILIMHBI M0 Y4eOHOMY 6 162 4 108 2 54
TUIAHY
KonraktHas pa6ora (KP): 2,3 63 1,3 36 1 27
Jlextmm (J1) 0,4 12 0,4 12 - -
[Ipaktuueckue 3anstus (I113) 0,9 24 0,9 24 - -
Kypcogoii npoekt (KIT) 1,0 27 - - 1 27
CamocrositeasHas padora (CP): 2,7 72 1,7 45 1 27
CamMocTosATeabHOe U3YUYeHHE 2.7 79 17 45 1 97
pa3eioB JUCIUILINHBI
Buabl koHTpOJISI: } 1,0 7 1,0 7 i i
IK3aMeH/3a4eT ¢ OLeHKOI

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILITMHBI
«O0opynoBaHue U OCHOBBI IPOEKTHPOBAHHUSI CTEKOJIbHBIX 3aBoioB» (51.B.J1B.05.03)

1. Heab AUCHUMIMHBI — TPHOOPETECHUE 3HAHMM M KOMIIETECHIMH B 00JacTH
TEXHOJIOTHYECKOTO 00OPYIOBaHMSI COBPEMEHHBIX CTEKOIBHBIX 3aBOJIOB, IIPUHITUIIOB €r0 PaboThI
U KOHCTPYKTUBHOTO O(OPMIICHHUS, PEKUMOB U OCOOCHHOCTEW 3KCIUTyaTallld, B3aUMOJCHCTBUS
OT/IENIbHBIX BUIOB O0OpPYJOBAHHUS B COCTABE TEXHOJOTHYECKUX JIMHHUM, OCHOB MPOCKTUPOBAHUS
TEXHOJIOTHYECKUX JIMHUN CTEKOJIbHBIX MPOU3BO/ICTB.

2. B pesyabtare usyuyeHusi AUCHUIJIMHBI 00yyawlnuiicsi 1m0 mNporpamMmme
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIIeHUs TMpU pa3padoTKe
TEXHOJIOTHYECKUX TIPOIIECCOB, BBHIOMpATh TEXHUYECKUE CPEICTBA M TEXHOJOTUM C YUETOM
9KOJIOTUYECKUX TOCIeACTBHIA X npuMeHenus ([TK-4);

— TOTOBHOCTBIO K OCBOCHHUIO U IKCILIyaTallid BHOBb BBOANMOT0 obopymoanus (ITK-8);

— CIIOCOOHOCTBIO HCIIOJB30BATh 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPHM IS pelIeHUs
BO3HHUKAIOIMNX (PU3MUECKUX 33]1a4, CAMOCTOSITEIIHHOTO NMPUOOpeTeHrs (GU3NIECKUX 3HAHUH, IS
MOHUMAaHUS TPUHIIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCII€ BBIXOISAIINX 32 MPEIEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3uamo:

— TUIIBI, MPUHIUNBI PAOOTBI, OCOOCHHOCTH KOHCTPYKIIMM U CHCTEM YIIpaBJICHUS
OCHOBHOTO MEXaHMYECKOTO M TETUIOTEXHHYECKOTO 000pYI0BaHUS CTEKOJIHHOTO MPOU3BO/ICTBA,

— TEXHUKO-DKOHOMHUYECKHE  XapaKTePUCTHKH  OOOpyJOBaHWS H  OCHOBBI  €r0
AKCIUTyaTallii B COCTABE TEXHOJOTUYECKUX JTMHUI;

— OCHOBHBIE JTambl H TPHHIMIB TPOSKTHPOBAHUS TEXHOJOTHYECKUX JIUHUHN
MIPOM3BOJICTBA CTEKIIOU3/ICITHH.

Ymems:

— BBIOMpaTh  panWoHambHbIE W I(P(EKTUBHBIE  TEXHOJOTUYECKHE CXEMBl U
TEXHOJIOTHYECKUE PEKUMBI U3TOTOBJICHHS CTEKIIOU3ICIINN;

— Toa0upaTh 000pYIOBAaHUE TEXHOJIOTUYECKUX JTMHHUHA MPOU3BOJICTBA CTEKIOU3ICIUNA 1
MIPOBOJIUTH €0 KOMIIOHOBKY;

— aHaJU3MPOBATh TEXHUYECKYIO U HOPMATHUBHYIO JOKYMEHTAIIUIO.

Bnaoems:
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— METOJaMH pacueTa OCHOBHBIX IMapaMeTPOB U XapPaKTEPUCTUK TEXHOJIOTHUYECKOTO
000pyI0BaHUS CTEKOJIBHBIX 3aBOJIOB;

— METOJaMH COCTABJICHHS POU3BOJICTBEHHOU MTPOTPAMMBbI CTEKOJIHHOTO ITPOU3BOJICTBA;

— HaBBIKAMH WCIOJB30BAaHUS MPOTPAMMHBIX CPEJICTB M MPUKIAJHBIX MPOTPAMM JUIS
TEXHOJIOTUYECKHX pPacdeToB OOOpPYMOBAaHUS M MPOCKTHPOBAHUS TEXHOJOTUYECKUX JIMHUN
MIPOM3BOJICTBA CTEKIIOU3ICITUHA.

3. KpaTkoe coaep:xkanue TUCHUNITHHBI

TexHUYeCKUii  ypOBEHb  CTEKOJIBHBIX TEXHOJOTHMH W  MacimTaObl  MalluHHOTO
MIPOM3BOJICTBA CTEKJa B Mupe U B Poccun. [1oaroToBKa CHIPhEBBIX MAaTEPUAIOB, IPUTOTOBIICHUE
HIMXTHl U €€ 3arpy3ka B CTCKJIOBapCHHBIC NEYH - HOPMATHUBHBIC TPEOOBAHHS K CHIPBHIO, €ro
MOJITOTOBKE, MMPUTOTOBIICHUIO MUXTHI. TEXHOIOTHYECKUE CXEMbl, OCHOBHOE U BCIIOMOTATEIIbHOE
00OpyIOBaHUE, €ro KOMIIOHOBKA B JIO3UPOBOYHO-CMECUTEIIBHBIX JIMHHSIX H OTICIICHHIX
COCTaBHOTO I€Xa CTEKOJIbHOro 3aBojaa. CrocoObl M CHCTEMBI 3arpy3Kd HIMXTHI U 00s B
CTEKJIOBApEHHBIC TTCYH.

®dopmoBanne crekmonsnaenuid. Kinaccudukarus cnoco6oB popMOBaHUS CTEKIOW3ACIUH.
Marepuanbl Uis  HM3rOTOBJICHUS (GOpM U (OPMYIONIMX YCTPOWCTB W MPHHIMUIBI HX
KOHCTpyHpoBaHUsi. DOPMOBBIC KOMIUICKTHI CTEKIOPopMyrOImux MamuH. CrocoObl MUTaHUS
CTEKJIOMACCOW CTEKJIO(QOPMYIOIIMX MAalIMH. YCTPOHCTBO MHTaTeNel, WX Kiaccupukamus u
TEMIIEPATYPHBIC PEXKUMBI PAOOTEHI.

[Mpuniuner  GopMoOBaHMs, OCHOBHOE M  BCIIOMOTaTeIbHOE OOOpPYIOBaHUE IS
MIPOM3BOJICTBA JIMCTOBOTO CTEKJIA, CTCKISIHHBIX TPYO. [IpokaTHbBIE CTEKI0(POPMYOIINE MAIIUHBI
- Pa3HOBHUJIHOCTH, YCTPOWCTBO, TEXHHMYECKas XapaKTCPUCTHKA, OCOOCHHOCTH JKCILTyaTallHH.
KommioroBka 000pynoBaHus B JIMHHUIX HEMPEPHIBHOTO MpOKaTa. Pacyer mpon3BOIUTEIILHOCTH |
MOIITHOCTH MPHBOA TPOKATHOW MAIIUHBI.

O6opynoBanue s (HOPMOBaHUS MTYYHBIX CTCKJIOW3JICIHA - TPECCOBBIC aBTOMATHI,
BBIIlyBHBIC TIPECCOBBIIYBHBIC CTEKIO(DOPMYIOIIME MAIIWHBI, [EHTPOOSIKHBIC MAIIUHBI.
Opranusanus MHTaHUS CTEKIO(QOPMYIONUX MAIIWH CTEKJIOMAaccoi. TeXHOJIOTHYecKhue W
KMHEMaTH4YeCKHEe CXeMbl paboThl  CTEKIOPOPMYIOIIMX  MAIIWH, WX KOHCTPYKTHUBHBIE
O0COOCHHOCTH, TEXHUYECKAsT XapaKTePUCTUKA, TPEOOBAHUS K IKCILTyaTaI[1H.

O6opynoBaHue majis TepMUYECKOW OOpabOTKM CTEKIOM3AeNuid - KiIaccu(uKaius,
YCTPOMCTBO TEIUIOBBIX arperaTtoB, MPUMEHSIEMbBIE TEIDIOHOCUTEIM M CHCTEMBI 000TpeBa,
TEXHUUYECKask XapaKTePUCTHKA.

OCHOBBI TIPOSKTUPOBAHUS CTEKOJBLHBIX 3aBOI0B. OOIIUE IMOIOKEHUS, OCHOBHBIC CTaNH
npoekTupoBaHus.  [IpUHIMOBI ~ TPOEKTUPOBAHUS W KOMIIOHOBKH  OOOpyIOBaHUS
TEXHOJIOTMUECKUX JINHUHN MPOU3BOACTBA CTEKJIOU3 NN, Metoanku pacuera
MPOU3BOJICTBEHHON MPOTPaMMBI TPOU3BOJICTBA, TOTPEOHOCTH OCHOBHOTO M BCIIOMOTAaTEIHHOTO
obopynoBanus. O6uue cenenus o ECKJI.

4. O0beM y4eOHON JUCHUIJIMHBI

Bcero 7 cemecTp 8 cemectp
Bunbt yueOHO paboThI B3ady. | Bakaj. | B3ad. | Bakal. | B3ad. | Baka.
el gacax eIl qacax el qacax
O0mas Tpy10eMKOCTh
AUCHUILIUHBI 110 y4eOHOMY 6 216 4 144 2 72
TUIAHY
KonTaktHas padora (KP): 2,3 84 1,3 48 1 36
Jlexuu (JI) 0,4 16 0,4 16 - -
IIpaktuueckue 3anstus (I113) 0,9 32 0,9 32 - -
Kypcogoii mpoekrt (KIT) 1,0 36 - - 1 36
CamocrositeabHas padora (CP): 2,7 96 1,7 60 1 36
CaMOCTOSITETLHOE U3YYECHUE 27 96 17 60 1 36
pa3esioB AUCIUTIIIMHBI
Buabl koHTpOJIS: 1,0 36 1,0 36 - -
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K3aMeH/3a4eT ¢ OLEeHKOM ‘ ‘ ‘ ‘ ‘ ‘ |

Bcero 7 cemecTp 8 cemecTp
Bunbt yueOHOM pabOThI B3ad. | BacTp. | B3ad. | BacTp. | B3ad. | BacTp.
ell. qacax ell. yacax el yacax
O01mas Tpy10eMKOCTh
JMCUMILIAHBI M0 Y4eOHOMY 6 162 4 108 2 54
TUIAHY
KonraktHas pa6ora (KP): 2,3 63 1,3 36 1 27
Jlextmm (J1) 0,4 12 0,4 12 - -
[Ipaktuueckue 3anstus (I113) 0,9 24 0,9 24 - -
Kypcogoii npoekt (KIT) 1,0 27 - - 1 27
CamocrositeasHas padora (CP): 2,7 72 1,7 45 1 27
CamocTosATenbHOe U3y4YeHHe 2.7 79 17 45 1 97
pa3eioB JUCIUILINHBI
Buabl koHTpOJISI: } 1,0 7 1,0 7 i i
IK3aMeH/3a4eT ¢ OLeHKOI

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILITMHBI
«CrnenuajbHbIe TEXHOJOTHMH MPOU3BOACTBA BSLKYIIMX MaTepuasios» (b1.B.J1B.06.01)

1. Heab AUCHUIIMHBI — yriayOleHue 3HaHWM, yMeHUl, BiaaeHuil u (opMUpOBaHUE
KOMIIETEHIIM B OOJIACTH TPOW3BOJACTBA CHEHUATBHBIX BSKYIIMX MAaTEpPHAJOB, H3YyYEHUS
MPOLIECCOB TUAPATAMU M CBOMCTB CIELHUATbHBIX BSOKYIIMX MaTEpHANOB AJS MOCIEAYIOLIESH
IIPOM3BOJICTBEHHO-TEXHOJIIOTUYECKON W HAayYHO-HCCIIEAOBATENLCKOW ACATEIBHOCTH B 00JacTh
TEXHOJIOTHH BSDKYIIUX MaTepUAIOB.

2. B pe3yabraTe wu3y4YeHHs AUCHHUIJIMHBI O0YyYalolIWiicsi MO mporpamMmme
0akajaBpHUaTa JOJIKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKUN MPOIECC B
COOTBETCTBUM C PETIIAMEHTOM M HCIOJb30BATh TEXHUYECKUE CPEACTBA Il MU3MEPEHUS
OCHOBHBIX IIapaMETPOB TEXHOJIOTUYECKOTO MPOLECCA, CBOMCTB ChIphs U npoaykuuu (I1K-
1);

— TOTOBHOCTHIO TPOBOJWUTH CTAaHIAAPTHBIE M CEPTUMUKAIMOHHBIE HCIBITAHUS
MaTepHaoB, U3MENUH 1 TexHomorndeckux mporeccon ([MK-17);

— TOTOBHOCTBK) HCIOJIb30BaTh 3HAHHE CBOWCTB XHWMHYECKUX JJIEMEHTOB,
COCIMHEHUN M MaTepuaJoB Ha WX OCHOBE JIA PEIICHHUS 3a7ady MpoQecCHOHATbLHOMN
nesitensHocTH (ITK-18).

3nams.

— OCHOBHBIE BUJIBI CTICITUATLHBIX BSDKYIIIIX MaTEPHAJIOB U CIIOCOOBI MX TIOJTYICHUS;

— OCHOBHBIE TpeOOBaHWsS HOPMATHBHOH JOKYMEHTAIlMM HAa CHIPHEBHIE MaTepHalbl M
TOTOBYIO TIPOTYKIIHIO;

— METO/Ibl OLIEHKH Ka4eCcTBa TOTOBOW MPOAYKIHH.

Ymemo:

— TPUMEHATH TEOPETUUECKHE 3HAHUS 110 XUMHUH M TEXHOJIOTHH CIICIIUATBHBIX BSDKYIITIX
MaTepHaJIOB B CBOEW HAYYHO-IIPOU3BOJICTBEHHON AEATEIbHOCTH;

— ONpeeNnsiTh CBOMCTBA PA3JIMYHBIX BUAOB CIIEIUAIBHBIX BSDKYIIUX MaTepHAIIOB;

— TIPOBOAMTH CTAHNAPTHHIC U CEPTH()HUKAIMOHHBIE MCIIBITAHUS MaTePHAIIOB, U3ACITHHA 1
TEXHOJIOTUIECKUX MTPOIECCOB.

— yCTaHaBIMBaTh TPEOOBAHHS K TEXHOJOTMYECKUM MpoIleccaM C LEJIbI0 CHIKEHHS
MaTepHaIOEMKOCTH, SFHEPTOEMKOCTH U CO3JaHHUSI MAJIOOTXOAHBIX TEXHOJIOTHIA;
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— IPOBOJUTH AHAIINU3 HAYYHO-TEXHUYECKOM JIUTEPATYPHI.

Braoemy:

— HaBBIKAMU OpraHU3allMd W OCYIUECTBIECHUHM BXOJHOTO KOHTPOJSA CBHIPbS U
MaTepHaJIOB, UCIIOIb3YEMBIX B IIPOU3BOJICTBE CIIELIMAIIBHBIX BSKYIUX BELIECTB;

— HaBBIKAMHU BEJICHHs TEXHOJOTMYECKOIO Ipolecca IPOU3BOACTBA CIELHAIBHBIX
BSDKYIIUX MAaT€PHAJIOB B COOTBETCTBUH C TPEOOBAHUSIMH TEXHOJIOTUYECKOTO PETJIaMEHTa;

— HaBbIKaMH IJIJAHUPOBAHUS M MPOBEJCHUS HAYYHBIX UCCIICAOBAHUMA B 00JIACTH CHHTE32
HOBBIX CIIELIMAJIBHBIX BSDKYIUX MaTEPHUAIIOB.

3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Mopnyinb 1. TexHOJIOTUs TUIICOBBIX BSXKYLIUX MaTEPUAJIOB

Knaccudukanus rurncoBeix BsXKYIUX. BUIIBI ChIPbEBBIX MaTEpHANIOB ISl MPOU3BOACTBA
TUIICOBBIX BSOKyIIUX. VMcmonb3oBaHue cynbdaTcoiepxkamux oTxonoB (docdorumnca u mp.) B
MIPOU3BOJICTBE THIICOBBIX BSIKYIIMX MarepuasioB. OCOOEHHOCTH TEXHOJOTUYECKOW MOArOTOBKU
cynbdarconepKamux 0TX0I0B I UX MOCIETYIONIEH nepepaboTKH B THIICOBBIE BSDKYILHUE.

DU3NKO-XMMHUYECKHE OCHOBBI IIpoliecca jeruaparauuu rumca. CocTtaB MpPOAYKTOB
JEerujpaTtaldyd, OCOOCHHOCTH MX  KpPUCTAJUIMUYECKOrOo  CTpoeHus. BuwusHue  ycioBuit
JerujpaTtallid TUICAa Ha CBOICTBA W KAaueCTBO THMIICOBOro BsbKyluero. IIpomsBonactBo
CTPOUTEIBHOIO M BBICOKOIIPOYHOTO TIwumca. I[Ipoum3BOACTBO aHIMAPUTOBOIO BSDKYLIETO U
BBICOKOOOYKUTOBOTO THUIICA.

I'mpparanus U TBEpAEHUE TMIICOBBIX BSDKYIIMX. MeXaHW3M TMapaTaluu CTPOUTEIBHOTO
TUIICA W aHTUAPUTOBOIO BsDKyHIEro. PerynupoBaHue NpOLECCOB CXBaThIBAaHUSI U TBEPIACHUSA
THIICa, KIACCH(PHUKAINA XUMUIECKUX 100aBOK. CBONCTBA TMIICOBBIX BSDKYIIUX.

KoMno3uimonnsle rumncoBble  BspKyliue. IIpuuvHBI  HU3KOW  BOJOCTOMKOCTH U
MOBBIIIEHHON TIOI3y4YeCTH TUTICOBBIX M3ennii. CriocoObl OBBIMIEHHS BOAOCTOHKOCTH TUIICOBBIX
BsOKyIIMX. COCTaBbl, OJIyYEHHE U CBOMCTBA KOMIIO3ULIMOHHBIX TUIICOBBIX BSKYIIHUX.

Mopnyinb 2. TexHOJI0rus U3BECTKOBBIX U MarHe3UajabHbIX BSDKYIIMX MaTepUaoB

Buner uzBectn. Knaccudukanus u TpeboBaHuss K KauecTBY KapOOHATHOTO CBHIPbS IS
IIPOM3BOJICTBA U3BECTH. BinsHNE TEXHONOIMUECKUX (AaKTOPOB Ha MpoLEecC 00XKHUra U KauecTBO
u3BecTu. IIpon3BOACTBO BO3AYIIHOW U3BECTH.

I'mpparanusa v TBepACHUE BO3AYIIHOW M3BECTH. MeXaHW3M B3aMMOJECHCTBUS U3BECTH C
BOJOW. ['ameHue M3BECTM B NYIIOHKY U TeCTO. TBEpIEHHE M3BECTKOBBIX PACTBOPOB IIpU
00bIYHON TemmepaType. MexaHU3Mbl THAPATAIUOHHOTO M KapOOHATHOIO TBEPJIEHUS U3BECTH.
TBepaeHne N3BECTKOBO-TIECUaHBIX PACTBOPOB MPH MOBBIMIEHHBIX TemnepaTypax. Cucrema CaO-
SiO2-H,0. B3anmMoneiicTBrue OKcHa KaablHs ¢ KPEMHE3EMOM B CpeJie HACBHIIICHHOTO BOJSHOTO
napa. MexaHu3M IruIpOCUIMKATHOTO TBEPACHUS U3BECTKOBBIX PACTBOPOB.

Pa3HOBHIHOCTM MarHe3ualbHBIX BSKYIIMX MAaTE€pUATOB. YCIOBUSA JIUCCOLMALAN
yriekucioro Maruus. IIpou3BoaCTBO KayCTUYECKOIO MAarHe3uTa U KayCTUYECKOrO JIOJIOMHUTA.
3aTBOpeHME MAarHe3sMaIbHBIX  BSDKYIIMX  pacTBopaMu  cojeil. MexaHusm  TBepleHus
KayCTUYEeCKOr0 MarHe3uTa M KaycThdeckoro jnojoMuta. CBoiicTBa M 007acTh NPUMEHEHUS
MarHe3UaIbHbBIX BSKYIINUX BELIECTB.

Mogyns 3. CnenuanbHble LIEMEHTBI

AJFOMUHATHBIE 1IEMEHTHI. XUMHUYECKUH ¥ MUHEPAJIOTUYECKUM COCTAB TITUHO3EMHCTOTO
nemeHTa. [losydyeHne riinHO3eMUCTOrO [IEMEHTA IUIABJIEHUEM U METOAOM criekanus. CTpoeHne u
CBOICTBa BBICOKOAJTIOMUHATHOTO paciljlaBa, BIMSAHHUE PEKUMa OXJIXKACHUS Ha (a30BbIi COCTaB
kiauHKepa. llpomeccsl ruapatanMd W TBEpIACHHS TJIMHO3eMHCTOro IemeHnTta. OcobeHHoCTH
TEXHOJIOTMM BBICOKOTJIMHO3EMHUCTBIX IEMEHTOB.

Pacmmmpsitolinecss v Hampsraromue 1eMeHThl. [lepopmanusi IIeMEHTHOro KaMHs,
MEXaHU3M €ro pacUIMpeHHs M CaMOHANPSKEHHs. BBl paclmpsromuxcs KOMIIOHEHTOB, MX
XapaKTepUCTUKA, KHHETHKA THApaTaluh. TeXHONOTHUsS | CBOMCTBa CyIb()aTHPOBAHHBIX
KJINHKEPOB.

Monyinb 4. Pa3HOBUIHOCTH OPTIaHALIEMEHTA

Knaccudpukanus uementoB. PasHoBugHocTH nopTianauemeHta. HopmupoBanue
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CIEIMAJIbHBIX CBOMCTB LIEMEHTA.

Beicokonpounbsle U OBICTPOTBEpACIOLINE IEeMEeHThl. ONTUMHU3aIUs IPOLIECCOB O0XKUTA U
U3MENbYCHHUS KIMHKepa. MoauuIMpoBaHue CTPYKTYphl KIMHKEPHBIX MHHEPAJOB U
ontumuzanys ($a3zoBOro cocraBa KIMHKepa. BimsHue n006aBOK, yCKOPSIOIIMX IpoLecc
TBepaeHHsI. OCOOCHHOCTH TEXHOJIOTHH 0COO0OBICTPOTBEPACIOIINX IEMEHTOB.

JlexopaTuBHbIe 1IeMEHTHI. lIpupona BETHOCTH KIMHKEPHBIX MHHEPAJIOB U LIEMEHTOB.
Oco0eHHOCTH XMMHUYECKOI0 U MMUHEPAJIOIMUECKOIO COCTABOB CHIPHEBBIX CMECEM M KIMHKEPOB.
[Tpon3BoacTBO 6€I0r0 NOPTIAHALEMEHTA, METO/Ibl OTOETUBAHMSI KIIMHKEPA.

MHorokoMnoHeHTHble 1eMeHThl. Kiaccugukamus 100aBOK Ui IIeMEHTOB. BnusHue
AaKTUBHBIX MMHEPAJIbHBIX J100ABOK Ha IPOLIECC TBEPACHUS U CBOMCTBA BSXKYLIMX BEIIECTB.
CocraBpl, cBOMCTBAa U 00JACTU NPUMEHEHUS] MHOTOKOMIIOHEHTHBIX LieMeHTOB. IIpomecchl mx
rUApaTallui W TBEPJAEHMUs, COCTaB U CTPYKTypa TUApaTHbIX (a3. YCTOWYMBOCTb
MHOTOKOMIIOHEHTHBIX [IEMEHTOB IIPOTHUB JI€HCTBUS arPECCUBHBIX CPEL.

TamnonaxkHsle 1eMeHTHl. [lomyueHue, cocTaBbl, CBOMCTBa M 00JaCTb NPUMEHEHHS.
OnTumu3zanus coctaBa U CBOWCTB.

Mopayns 5. Matepuansl 1Jisl CyXUX BSDKYLIUX KOMITO3ULIMNA

OcHoBHbIE TEpMUHBI U onpezeneHus. Knaccuduxamus cyxux BKyIUX KOMIIO3ULUH.

Matepuansl st OpoM3BOACTBA cyxux Bspkymmx komnosuiumii (CBK). OOmiue
TpeOoBaHus K MarepuanaM ais npousbojctBa CBK. Munepanbabie Bsxkymue. Mcnonb3oBanue
MOJIMMEPHBIX BsKyIIMX marepuanoB B coctaBe CBK. 3anonnutenu ans CBK. Knaccuduxanms
u cBoiictBa neckoB. Hanmomuurenun mist npousBoactBa CBK. BausHue HanonHutenedl Ha
ceoiictea CBK. Ilpupoanble M CHUHTETHYECKHE BOJIOKHHUCTbIE HamoiaHutenu. IIpuponHbeie u
uckycctBeHHbie nurMenThl aiisi CBK.

@yHKUMOHANbHBIE 100aBku Ais npousBoactBa CBK. Monudukanus CTpoUTeIbHBIX
pactBopoB mo6aBkamu. OOmme TpeboBaHMA K (YHKIMOHANBHBIM JTo0aBkaMm. Kiaccudukarms
nobaBok, J00aBkM TMepBOW M BTOpoM ouepenu. Bopopenyuupyromme m006aBku — —
IUTACTH(HUKATOPBI, Cylmep- ¥ TUNEepPIUIACTH(QHUKATOPBI: COCTaB, CTPYKTypa, CBOICTBa,
CpaBHUTENbHBIE XapaKTEPUCTHUKU. MeXaHU3M BOAOPEAYLHUPYIOIIEro JeHCTBUS J00aBOK.
PenucneprupyemMble  MOJIMMEPHBIE TOPOIIKM: COCTaB, IIOJy4eHHE, CBOWCTBA. Binsanue
pPENUCIIEPTUPYEMBIX IOJMMEPHBIX IOPOIIKOB HAa CBOMCTBA CTPOMTENIBHOIO  PacTBOpA.
BonoynepxuBatone  u - 3arymaromue  go6aBku.  BozayxoBosnekaromme — J0OaBKH—
nopooOpaszoBarenu. Mexanusm neiictBus [IAB mpu BoBiaeueHMM BO3yXa B CTPOUTEIbHBIN
pactBop. Jlo0aBKH—TIEHOTACUTENM, MEXaHM3M HX JAeicTBUA. [IpuMeHeHue mneHoracuTeneil B
cocraBe CBK npu npou3BoacTBe caMOYIIOTHSIOIUXCS U CAaMOBBIPABHUBAIOIINXCSI PACTBOPOB.
JloGaBKM — peryyiaTopbl cXBaThIBaHUS U YCKOPUTENU TBepAeHUs. [IpoTuBoycagouHbie 100aBKU.
buoxoppo3us 3aTBepeBIINX CTPOUTENIBHBIX PACTBOPOB U MEPHI €€ MpeI0TBpAIIEeHuUs, 100aBKH—
OMOLIMIBI.

Monyinb 6. TeXHONOTHS CyXHX BSKYLIIMX KOMITO3ULIUI

Pa3pabotka cocraBoB u mnpousBoactBo CBK. OieHka NpoeKTUPYEMBIX CBOMCTB
pPacTBOPHON CMECH M 3aTBEPJEBLIETO CTPOUTEIHHOIO pacTBopa. BrIOop BsuKylero marepuania,
3aIlOJIHUTENS], HAITOJIHUTEINS U 100aBOK nepBoii ouepenu. [IpenBapurenbHoe UCTIBITAHUE CBONCTB
CBK. Ilombop mo6aBok BTOpoil ouepenu. BriGop oxonuarenbHoil penentypsl CBK.
[IpunnunuansHas TexHonoruveckas cxema mpousBojsictBa CBK. OcobGeHHOCTH TpOM3BOACTBA
CBK pa3nuuHoro Ha3HaueHUs.

CgoiictBa CBK, pacTBOpHBIX cMecell M 3aTBEpAEBIIMX pPAcTBOPOB Pa3IMYHOIO
HazHaueHUs. CBOHCTBa TOTOBBIX K YINOTpeOJIEHHIO pacTBOpHBIX cmecell. CBoiicTBa
3arBepaeBmIUX pacTtBopoB. Mertonsl ucnbitanus CBK. Ilpumepnsie penentypsr CBK  mis
BBITIOJIHEHUS TUJIMTOYHBIX, BBIPAaBHUBAIOIIMX pPa0bOT, CHCTEM TEIUIOM3OJAIMH, YCTPOHCTBa
HaJMBHBIX I10JI0B, TUApon30asairoHHbIX CBK.

3. O0beM yueOHOH AMCHUIIIMHBI

Bcero 7 cemecTp 8 cemecTp

Bunet yueGHoI paboTh

B 3au. ‘ B akan. | B3au. ‘ B akan. | B3au. ‘ B akan.
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el. yacax ell. qacax el qyacax
OO0mas Tpy10eMKOCTh
AUCUHMIUINHBI M0 Y4eOHOMY 9 324 3 108 6 216
IUIAHY
Konrakrnas pa6ora (KP): 4.0 144 1,3 48 2,7 96
Jlextum (JI) 1,3 48 0,4 16 0,9 32
JlabopaTtopHsie padota (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3ansatust (113) 1,8 64 0,9 32 0,9 32
CamocrositesbHas padora (CP): 4.0 144 1,7 60 2,3 84
Pedepar 2,0 72 1,0 36 1,0 36
[ToaroroBka k 1abopatropHOMY 0.5 18 ) i 05 18
MIPAKTUKYMY
CamocTosiTeIbHOE U3YUYCHHE 15 54 0.7 24 0.8 30
pa3zesioB AUCIUILTUHBI
Buabl KOHTpOJIil: 1,0 36 ) i 1,0 36
3a4eT C OLleHKOI1/IK3aMeH
Bcero 7 cemectp 8 cemectp
Bunet yueGHoi paboThl B3au. | Bactp. | B3au. | Bactp. | B3au. | Bactp.
eIl gacax eIl qacax el qacax
OO0mas Tpy10eMKoOCTh
AUCHUILUINHBI 0 y4eOHOMY 9 243 3 81 6 162
ILUIAHY
Kounrakrnas pa6ora (KP): 4,0 108 1,3 36 2,7 72
Jlextum (JI) 1,3 36 0,4 12 0,9 24
Jlaboparopusie pabota (JIP) 0,9 24 - - 0,9 24
[Tpaktuueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocrositesbHas padora (CP): 4.0 108 1,7 45 2,3 63
Pedepar 2,0 54 1,0 27 1,0 27
[ToaroroBka k 1abopaTopHOMY 0.5 135 ) i 0.5 135
MIPAKTUKYMY
CaMocTosTenbHOE N3yueHne 15 40,5 0.7 18 0.8 225
pa3eNioB AUCIUILTAHEBI
Buanbi KOHTpOJIi[: 1,0 27 ) i 1,0 27
3a4eT ¢ OLeHKOI/IK3aMeH

AHHOTauus padoyeii NporpaMMsbl JIMCIUTLIMHBI
«CnenmanbHble TEXHOJIOTHH NPou3BoacTBa Kepamukn» (51.B.JIB.06.02)

1. Heap AUCHUIIMHBI — TPHOOpEeTeHHE OOYYArOIIMMHUCS YTITYOJIIGHHBIX 3HAHUM,
HEOOXOJMMBIX CIENUATUCTAM B O00JIACTM TEXHOJIOTMH KEpPaMUKH, [JIs  TOCJIEIYIOIIeH
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON W HAay4YHO-HCCIEAOBATEIbCKON  JEATENbHOCTH, IS
MOJTYYCHUS TTPOIYKITMN 3aIaHHOTO Ka4eCTBa M TEXHHYECKH TPAMOTHOTO €€ IPUMEHEHHS.

2. B pe3yabrare wu3ydyeHMs [AUCHUILVIMHBI OOy4yawuuiics 1m0 mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusAMU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISATh TEXHOJOTMUECKUU MPOIECC B
COOTBETCTBUM C PETJIAMEHTOM M HCIIOJIB30BAaTh TEXHUYECKHUE CPEACTBA IS U3MEPEHUSA
OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO MPOILECCA, CBOMCTB ChIphs M npoaykuuu (I1K-
1);
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— TOTOBHOCTBIO TPOBOJIUTH CTAHJAPTHBIE U CEPTHPUKAINMOHHBIC HCIIBITAHUS
MaTepUaoB, U3EJIUN U TeXHoIorndeckux mnporeccon (IMIK-17);

— TOTOBHOCTBKO HCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHMYECKUX DJIEMEHTOB,
COCIMHEHUN M MaTepuaJoB HAa WX OCHOBE JIA pPEIIeHHUs 3a7ady MpoQecCHOHATLHOMN
nestensHocTr (ITK-18).

3namo:

— TEXHOJIOTMYECKHUE IIPOLECCH! IOJYYEHHs CIEHHUAIBHBIX BHJIOB KEPaMUKH; METOJbI
TEOPETUYECKOIO U IKCHEPUMEHTAIbHOIO HCCIENOBaHMA B OOJIACTH CHHTE3a CHELMaIbHbIX
KEpaMHUUYECKUX MAaTEepUaOB;

— TpeOOBaHUs CTaHIAPTOB Ha CHELMaIbHbIE BUABI TOTOBOM NPOAYKIMH; METO/bI OLIEHKU
Ka4eCcTBa FOTOBOW MPOAYKIIUH;

— OCHOBBI OXpaHbl TPYyJa, IPOTUBOMNOXAPHON TEXHUKHU M 3alUTBl OKPY’KAIOLIEH CPEJIb
IIPY OPraHU3aLlMU U YIIPABICHUH IIPOM3BOJICTBAMH KEPAMUYECKUX MATEPUAIIOB.

Ymems:

— TPUMEHATH TEOPETHUYECKUE 3HAHMUS 10 XUMHUU U TEXHOJIOTMH CHElUaIbHBIX
KepaMHUYeCKUX MaTepuanoB npu BeinogHeHUnH HUP 1 BeiyckHOM KB (UKAMOHHONW paboThI;

— YCTaHaBJIMBaTh TPEOOBaHUS K CIELUAIbHBIM TEXHOJIOIMUECKUM MPOILIECCaM C IIEJIbIO
CHU)KEHHSI MaTEPUATIOEMKOCTH, SJHEPTOEMKOCTH U CO31aHUS MaJIOOTXOAHBIX TEXHOJIOIH;

— IPOBOJUTH AHAIN3 HAYYHO-TEXHUYECKOM JINTEPATypHI.

Braoemy:

— 3HAHUSAMHU O B3aMMOCBSI3HM COCTaBa, CTPYKTYPBI, CBOMCTB U TEXHOJIOTMH CIELUAIbHBIX
BHJIOB KEPAMUYECKUX MAaTEPHUAIIOB;

— METOJIaMH OPTaHMU3ALUN U OCYLIECTBIEHUS KOHTPOJII CBOUCTB FOTOBOU IPOAYKIIVH;

— IUTAaHUPOBAHMEM U INPOBEACHUEM Hay4HbIX MCCIIEJOBaHUN B 00JACTH CHHTE3a HOBBIX
CIIEHUAJIbHBIX KEPAMUYECKUX MATEPHUAIIOB;

— CcI10co0aMu MOMCKA M aHAJIM3a HAyYHO-TEXHUYECKOH JINTepaTyphl.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Knaccugukanus kepaMuku 1 orieynopoB. OCHOBHbIE BHJIbI U3/1€IUNA, H3TOTaBINBAEMbIX
U3 CTPOUTEIBHOM KEPAMHMKH, OTHEYNOpPOB, TEXHUYECKOM KEpaMUKHM, HUX Ha3HAYCHHE U
IIPUMEHEHNE, TEXHUYECKHUE IT0KA3ATEH, IPUMEHSAEMBIE JI UX XapAKTEPUCTHKU.

XuMudeckasi TEXHOJOTHS CTPOUTENbHOM M XO3SHMCTBEHHO-OBITOBOM  KEPaMHUKH.
OTnuuuTenbHble OCOOCHHOCTH TEXHOJOTMM H3JIeNUN  CTPOUTENbHOM KepaMHKH M HX
kinaccupukanusa. CTeHOBblE MaTepualbl M OCOOEHHOCTM MX TEXHOJOIMH. TexHoJorus
JPEHAXHBIX W KaHAIM3ALMOHHBIX TPYO, (hacajHbIX IJIMTOK, IUIMTOK JJs MOJOB. XUMHUYECKU
CTOMKasgs KepaMmuKa. XO3sAWCTBEHHO-ObITOBas kKepamuka. M3menus w3 dasaca u  dapdopa.
I'mazypoBanue 1 1eKOpUpPOBaHUE U3ACIUI.

XuMudeckasi TEXHOJIOTHsSI OrHeynopoB. TpeOoBaHHS K OTHEYNOPHBIM MaTepuajam.
Knaccugukarus, Tunsl ¥ BHUIBl OTHEYNOPOB, XUMHUYECKUH M (ha30BBI COCTaBbI, (PU3HKO-
XUMUYECKHE M OKCIUIyaTallHOHHBIE CBOMCTBA. TEXHOJIOTMYECKHE CXEMBbI IPOU3BOJICTBA,
OTJIMYUTENbHbBIE TPHU3HAKKM U OCOOCHHOCTH TexHonoruu. IIpuMeHeHHe OrHeymnmopoB B
MIPOMBINIIEHHBIX TEIJIOBBIX arperarax.

XuMuueckass TEXHOJOIHS TeXHUYecKol kepamuku. Knaccudukanus ¥ OTIMUUTENbHBIE
OCOOEHHOCTH TeXHHuYecKol kepamuku. Kepamuka u3 TyromnaBkux okcujaoB. Kepamuka Ha
OCHOBE CHJIMKATOB M aIIOMOCHINKATOB. KepaMuka Ha OCHOBE TMOKCHJIAa TUTaHa, TUTaHaTa Oapus
U JPYIMX COEJUHEHHWH C BBICOKOM JMAJIEKTPUUYECKOW MPOHUIAEMOCThIO. Kepamuueckue
KOHEeHCAaTOpbl. CErHeTodIeKTpUUYECKHE MaTepHallbl, MbE30KEPAMUUYECKHUE MaTepuaibl. Buubl
(dbeppoOMarHuTHOM, CBEPXMPOBOISIMIEH Kepamuku. OnrTuyeckas kepamuka. Kepammueckue
OpoHeBble Marepuaibl. Kepamuka Ha OCHOBE BBICOKOTEMIEPATYPHBIX OECKHCIOPOAHBIX
COeTMHEHUI. Bupl, CBOMCTBA U MPUMEHEHHE PA3JIMYHBIX MAaTEPUAIIOB TEXHUYECKON KEPAMUKH.

Kepamuyeckre KOMno3uMoHHbIE MaTepuanbl. OCOOEHHOCTH METaUIN3alUN KePAMUKU.
Bakyy™m-mimoTHbie cmam kKepaMuku ¢ MetauiamMu. OCOOEHHOCTH MEXaHW4YeCKOM 00paboTKu
KepaMuKd. IlepcneKkTuBBI COBEpPLICHCTBOBAHMSI TEXHOJNOIMM Kepamuku. Ilepexon Ha
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HaHOYPOBEHb — JalbHEHIIIee pa3BUTHE TEXHOJIOTHMH KepaMUKU. OTKa3 OT TEXHOJIOTHH, BPEIHBIX
JUTSL 30POBBSI JIIOJICH U OKpY»Karoten cpenl. [I[puMeneHre HoBOro 000py10BaHuUs.
4. O0beM y4eOHOH JUCHUILJIMHBI

Bcero 7 cemecTp 8 cemectp
Bupl yue6HOM paboTh B3au. | Bakan. | B3au. | B axkan. B 3au. | B akan,.
el. yacax el. yacax el. yacax
O01masi TPy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 9 324 3 108 6 216
IUIAHY
KonraktHas padora (KP): 4.0 144 1,3 48 2,7 96
Jlexuuu (JI) 1,3 48 0,4 16 0,9 32
Jlaboparopusie pabota (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3ansatust (113) 1,8 64 0,9 32 0,9 32
CamocrositesbHas padora (CP): 4.0 144 1,7 60 2,3 84
CamocTosiTeIbHOE H3YUYCHHE 15 144 0.7 60 0.8 84
pa3aesioB AUCIUILTUHBI
Buabl KOHTpOJIil: 1,0 36 ) i 1,0 36
3a4eT C OLleHKOI/IK3aMeH
Bcero 7 cemecTp 8 cemectp
Bunet yueGHoi paboThl B3au. | Bactp. | B3au. | Bactp. | B3au. | Bactp.
efl. yacax el. gacax el. yacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 9 243 3 81 6 162
TUIAHY
KonraktHas pa6ora (KP): 4.0 108 1,3 36 2,7 72
Jlexrum (JI) 1,3 36 0,4 12 0,9 24
Jlaboparopusle padorta (JIP) 0,9 24 - - 0,9 24
[Ipaktuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrositesbHas padora (CP): 4.0 108 1,7 45 2,3 63
CaMocTosTenbHOE N3yueHne 15 108 0.7 45 0.8 63
pa3/ieNoB AUCITUTUIHNHBI
Buanbi KOHTpOJIi[: 1.0 27 ) ) 1.0 27
3a4eT ¢ OleHKOMH/IK3aMeH

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUIIIMHBI
«CrenuajbHbIe TEXHOJOIHH CTEKOJ M MaTepuaioB Ha ux ocHose» (B1.B.JIB.06.03)

1. Heab JMCHUIUIMHBI — TPHOOpETeHHE 3HAHMW M KOMIETEHIMH B 00JacTH
CHEIHalIbHbIX, HOBBIX M TMEPCHEKTHUBHBIX BHUAOB CTEKOJ, MaTepHajJloB Ha HX OCHOBE,
CTEKJIOU3/IEINN U CHIEUAIBHBIX TEXHOJIOTUH, UCTIOIBb3YEMBIX IPU UX ITPOU3BOJICTBE.

2. B pe3yabTrare wu3yyeHMs JUCHUILUIMHBI oOydamoluiics 10 HNporpaMmme
0akaJlaBpHaTa J10JIKEH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) komnerenmusmu:

— CHOCOOHOCTBIO OCYIIECTBISITh TEXHOJIOTHYECKHI MPOIECC B COOTBETCTBUU C
pEeriiaMeHTOM U HCIOJIb30BaTh TEXHUYECKUE CPEJICTBA JUIsi HU3MEPEHUsS OCHOBHBIX
napamMeTpoB TEXHOJOTUUECKOTO Mpoliecca, CBOMCTB ChIpbs U npoAaykinu (ITK-1);

— TOTOBHOCTHIO TPOBOJWTH CTaHAAPTHBIE M CEePTUMUKAIMOHHBIC HCIBITAHUS
MaTepHUaioB, U3JICIHI U TeXHOJorn4Yeckux mnporeccon (ITK-17);
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— TOTOBHOCTBIO HCHOJIL30BAaTh 3HAHUE CBOMCTB XUMHYECKHUX 3JIEMEHTOB,
COCIMHEHUN M MaTepuajoB Ha WX OCHOBE ISl pelieHus 3agad npodecCruoHaIbHON
nesitenpHocTH (ITK-18).

3uams:

— KJacCU(UKAlHUIO, XUMUYECKHE COCTaBbl, CHEIU(UYECKUE CBONCTBA CTEKON U
MaTepuaioB Pa3INdyHOr0 (PYyHKIIMOHAIBHOIO HA3HAYCHMUS,

— TEOPETHYECKHE OCHOBBI, CHOCOOBI M METOJABI MX MOJYUYEHHUs], TapaMEeTPbl OCHOBHBIX
CTaJuii MPOU3BO/ICTBA;

— OCHOBHBIC HAMPABIICHUS U MEPCIIEKTUBbI Pa3BUTHUS TEXHOJIOTUM.

Ymemo:

— TPOBOAUTH U3MEPEHUS CIeNU(PUUECKUX CBOUCTB CTEKOJI U MAaTEPUAIIOB;

— WUCHOJb30BaTh ~ HOPMATHUBHBIE JIOKYMEHTHl [0 KayeCTBY, CTaHIApTU3ALUU U
cepTudUKay NPOIyKTOB U U3JIEIHIA;

— TMPUMEHATh TEOPETUUECKHE TMIOJOKEHUS K aHajdu3y pe3yJbTaTOB HAy4YHBIX U
TEXHOJIOTHYECKUX MCCIICIOBAaHUN B 00JIaCTH CIIEIUATBLHBIX BUIOB CTEKOJ U MaTEpUAJIOB.

Braoems:

— METOJaMH 3KCIEPUMEHTAIBHOTO OMpEAeNiCHUs Crenu(puueckux CBOWCTB CTEKON U
MaTepUajIoB B COOTBETCTBHHU C MX (DYHKIIMOHAILHBIM Ha3HAUCHUEM;

— HaBbIKaMH IUIAHUPOBAHUS, TIOCTAHOBKU U MPOBEACHUS SKCIIEPUMEHTA, U3IIOKEHUS U
aHaJIM3a pe3yNbTaTOB SKCIEPUMEHTA MPHU BBIMOJTHEHUN UCCIIEI0BATEIbCKOM paboThI;

— METOJaMH YIPABJICHHUS XUMHUKO-TEXHOJOTMUYECKHUMH IPOIIECCAMH B IPOU3BOJICTBE
CHEIMAlIbHBIX BUJIOB CTEKOJI U MaTEPUAJIOB.

3. KpaTkoe coaep:kanue QuCHUNITHHBI

HcTopudeckuil acrekT co3JaHusi M Pa3BUTHSI COBPEMEHHBIX THUIIOB U BUAOB CTEKOJ U
CTEKJIOMATEpPHAJIOB, UX MECTO B CTPYKTYpE€ COBPEMEHHOTO MaTepHalioBe/eHUs. TUIOBbBIC
TEXHOJIOTHYECKHE CXEMbI B IPOU3BOJICTBE cTekiia. Kinaccudukaius CTeKos U CTeKION3IeTU.

KpynmHoTOHHa)KHBIE BHABI CTEKOJI — JIMCTOBOE, TapHOE, COPTOBOE  CTEKIJIO.
XapakTepucTuka, acCOPTUMEHT, COCTaBbl, CBOWCTBA, 00JIACTH MpPUMEHEHHs. TeXHOIOrHuecKue
napamMeTpsl M OCOOCHHOCTH TPOU3BOJCTBA cTekiouzaenuil. KoHTponb TEXHOIOTUYECKHX
MIPOLIECCOB U KAU€CTBA CTEKIOM3AENHNM. TeXHUKO-I)KOHOMUYECKHE MTOKA3aTeNIN MPOU3BO/ICTBA.

TexHu4eckrue BUABI CTEKOJ — XUMHUKO-JIA00paTOPHOE, METUIIMHCKOE, CBETOTEXHIUYECKOE,
KBapleBoe, ontuueckoe. Knaccudukainus, HazHaueHUE, ACCOPTUMEHT TEXHHUYECKHX CTEKOI.
Oco0EHHOCTH XHUMHYECKHX COCTaBOB, BEIYIIME JKCIUIyaTallMOHHBIE CBOMCTBA, IMOKa3aTeln
KauecTBa. TEXHOJOTMYECKHE CXEMbl M TIapaMmeTpbl MPOM3BOJACTBA. PacTBOpuMbBIE M KHUAKUE
CTeKJIa.

TeopeTnueckre M TEXHOJOTHYECKHE OCHOBBI MPOMBIIUIEHHOW MepepaboTKu CTekiIa —
MEXaHUYECKOM, TEPMHUYECKOH, XUMHUYECKOM. Peska, mmmdoBKka, TOTUPOBKA CTEKIA.
MomnmupoBanue. MeToasl U CrmOcoObl YIPOUYHEHMS] CTEKJIa — 3aKajeHHBbIE, Oe30MacHEIE,
JAMUHUPOBAHHbIE CTEKJIA. TEXHOJOTMYECKHEe CXEMbl W TNapameTpbl MPOU3BOJACTBA, CBOWCTBA,
0o0yacTi TpUMEHEHHs. XUMHYECKas TMOJUpOBKa cTekia. OCOOCHHOCTH CHEKaHUS CTEKOJI
[leHOCTEKIIO — CTPYKTYpA, CBOICTBA, IPUMEHEHUE.

CTexIsIHHOE BOJIOKHO CTPOMTENBHOTO W TEXHHYECKOro HasHadeHus. Kiaccudukarus,
TUTIBI U COCTaBBbl CTEKOJ, clelnu(UuuecKkue CBOWCTBA BOJOKOH. TEXHONOTHYECKUE CXEMBI,
MeToabl (popMOBaHUs, OCHOBHOE 0OOpymoBanue. OOMacTH MPUMEHEHHsS] M TIEPCIEKTUBBI HMX
pacuIMpeHus.

Omamn u  moKpeITHs. Krnaccudukaius CHIMKaTHBIX TOKPBITHH, XapaKTEpPHUCTHKA
OCHOBHBIX THMOB. OCOOCHHOCTH XUMHYECKHX COCTAaBOB U MAaKPOCTPYKTYPHI SMaeBBIX
NOKPHITHH. DU3MKO-XMMHYECKHE TIPOLECCHl M SIBJICHUS TIPH DMAIUPOBAHUU METaJUIOB.
TexHomornueckasi cxema, XapakTepUCTUKAa OCHOBHBIX TEXHOJOTUUYECKHUX CTAJIUN SMAIUPOBAHUSA,
npuMeHsieMoe 000pyI0BaHue.

Creknokpucramuinueckue  Matepuansl  (CKM).  OOmue  MONOKEHHUS  TEOpHH
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KaTaJIU3UPOBAHHON KpHCTaUIM3allUM  CTEKJa Kak HayyHOW ocHOBbl mnomydeHus CKM.
OcnoBubie Tunbl CKM - (a3oBelii cocTaB, CTPYKTypa, CBOWCTBA, 00JIACTH TPUMEHEHUSI.
[TepcnextuBabie CKM.

4. O0beM y4eOHOI JUCUHMIIIIHHbBI

Bcero 7 cemecTp 8 cemecTp
Bunpsl yueOHoI paboThI B3au. | Bakaxn. | B3au. | Bakax. | B3au. | Baxkan.
el. qyacax ell. qacax el qacax
OO0mas Tpy10eMKOCTh
AUCHMIUIMHBI M0 Y4eOHOMY 9 324 3 108 6 216
IUIAHY
Konrakrnas pa6ora (KP): 4.0 144 1,3 48 2,7 96
Jlextum (JI) 1,3 48 0,4 16 0,9 32
JlabGopaTtopHsie padota (JIP) 0,9 32 - - 0,9 32
[Tpaktrueckue 3ausarus (113) 1,8 64 0,9 32 0,9 32
CamocrositeabHas padora (CP): 4,0 144 1,7 60 2,3 84
CaMocTosTenbHOE N3yueHue 15 144 0.7 60 0.8 84
pa3zienoB AUCITUTUINHBI
Buasl KOHTpOJIi[: 1,0 36 ) i 1,0 36
3a4eT ¢ OleHKOM/IK3aMeH
Bcero 7 cemecTp 8 cemectp
Bunet yueGHoi paboThl B3au. | Bactp. | B3au. | Bactp. | B3au. | Bactp.
el. yacax el. gacax el. yacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 9 243 3 81 6 162
TUIAHY
KonraktHas pa6ora (KP): 4.0 108 1,3 36 2,7 72
Jlexrum (JI) 1,3 36 0,4 12 0,9 24
Jlaboparopusle padorta (JIP) 0,9 24 - - 0,9 24
[Ipaktuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrositesbHas padora (CP): 4.0 108 1,7 45 2,3 63
CaMocTosTenbHOE N3yueHne 15 108 0.7 45 0.8 63
pa3/ieNoB AUCITUTUIHNHBI
Buanbi KOHTpOJIi[: 1.0 27 ) ) 1.0 27
3a4eT ¢ OleHKOMH/IK3aMeH

4.5. IlpakTuku

AHHOTanus padoyeil nporpaMmbl
Y4eOHOI NPAKTHKH: NPAKTHKH 110 NOJY4YEeHHIO IEPBUYHBIX NPO(PeCcCHOHATBHBIX YMEHUH 1
HABBIKOB, B TOM YHCJI€ IEPBUYHbIX YMEHHH M HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOM
nesareabHoctH (62.B.01(Y))

1. Hdeap y4eOHOW NPaKTHKM — TOJIY4YE€HHE CTyIEHTaMHU OOIIMX TMpeAcTaBiIeHUil 00
OCHOBHBIX BHUJAX TYTOIUIABKUX HEMETAUIMYECKUX M CHIMKaTHbIX MarepuanoB (THCM),
3HaKOMCTBO € Pa0OTON MPEeaNpPUATHI U TEXHOJIOTUYECKUX JIMHUH 110 U3TOTOBJICHUIO U3JIENINH X
ATUX MAaTepHalioB, a TakXKe IOJIydeHHE NMEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH U HaBBIKOB
IIyTEM CaMOCTOSITEIbHOTO TBOPUYECKOIO BBIIOJIHEHUS 33]a4, IIOCTABJIEHHBIX IPOrpaMMOI
MPAKTUKH.

2. B pesyabTaTe NpoxoxaeHusi y4eOHOH NPaKTHKU 00y4aloIuiics 1Mo NMporpamMmme
0akaJjlaBpUaTa J10JI7KeH:
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Obaaoams crnenyromumu npodeccuonanbabiMu (ITK) kommereHusIMu:

- FOTOBHOCTh IPUMEHATh AHAIWTHUYECKHUE W YHCICHHBIE METOAbl PELICHUS
MOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BATh COBPEMEHHBIC NH(OPMAIMOHHBIE TEXHOJIOTHH, POBOTUTH
00paboTKy HH(MOpPMALUKM C HCIOJB30BAHUEM MPUKIATHBIX MPOTPAMMHBIX CPEICTB c]epsl
npodeCCHOHATIBHOMN JESITENbHOCTH, UCIIOIB30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTHH M 0a3bl
JaHHBIX B CBOEH mpodeccuoHanbHOM 00acTH, MakeThl MPUKIAAHBIX MPOrpamMm AJis pacuera
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus (I1K-2);

- FOTOBHOCTBIO ~ MCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHTBl IO  KayecTBY,
CTaHJapTH3ALUU U CepPTU(UKAIINY IPOITYKTOB U U3JIEIHA, JIEMEHThl YKOHOMUYECKOTO aHaIHn3a
B nipakTudeckoit nestensHocTH (ITK-3);

- FOTOBHOCTh MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCIMHEHUN
U MaTepHaJIoB Ha MX OCHOBE JJIs peIlieHUs 3a/1a4 npodeccroHatbHoi aestenbroctu (ITK-18);

- TOTOBHOCTh M3y4aTh HAYYHO-TEXHHUYECKYI0 HH()OpPMAIHIO, OTCUSCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namo:

- ocHoBHbIe Bubl THCM u n3nenuii Ha BX OCHOBE;

- OCHOBHBIE CIOCOOBI M TEXHOJIOTMYECKHe mnapaMmerpsl mpousBojactBa THCM u
U3eIIMH Ha UX OCHOBE;

Ymemn:

— onpenensaTs Bua U HazHaueHne THCM u u3nenuii Ha X OCHOBE;

- WCIIO0JIb30BaTh HOPMATHMBHBIE JIOKYMEHTHI [0 KadecTBY, CTaHAApTU3AllUU U
cepTudUKay MPOAYKTOB M HM3JEIUN, 3JIEMEHThl SKOHOMHMYECKOTO aHalli3a B MPAKTUYECKOM
JIeATEIbHOCTH;

Braoems:

- KOMIUIEKCOM TE€PBOHAYAIBHBIX 3HAHUN W TIPEACTaBICHUN 00 OpraHu3aluu
npousBojcTBa THCM u n3nenuii Ha uX OCHOBE;

- HaBBIKAMHU H3JIOKEHUSI TMOJYYEHHBIX 3HAHUM B BHUJAE OTUETA O MPOXOXKICHUU
MpPaKTUKH, OMNMCAHUS HCXOAHBIX MATEpPUATIOB, TEXHOJOTUYECKOM CXEMbI IPOU3BOJCTBA,
KOHTPOJISI KAUeCTBAa TOTOBOM MPOAYKIIUU;

- HaBbIKAMU PabOTBl C HAyYHO-TEXHUYECKOW, CIPABOYHON IUTEpaTypoill
ANIEKTPOHHBIM PECYpPCAMU 10 TEOPETUUECKUM U TeXHOJoTHuUeckuM acnekraM THCM.

3. KpaTkoe cogep:kanue yueOHOI NPAKTUKH

Mopyns 1. O3HakOMIIEHHE C TEXHOJIOTUEHN MTPOU3BOACTBA U CTPYKTYPOU MPEAIPUSITHS 110
npousBoactsy THCM.

O3HakoOMJIEHHE C UCTOPHUEN MPOU3BOJCTBA CUIIMKATHBIX MATEPUATIOB U M3JEIUN Ha MX
OCHOBE, NPHUPOJHBIMH MaTepUalaMU, HCHOJb3YEMBIMU JUIsI 3TUX Lened. O3HaKOMIIEHUE C
OCHOBHBIMHM TEXHOJIOTMYECKUMHU CTaIusIMHU U crocobamu mpousBojactBa THCM, cBoiicTBamu
U3JIeNUi 1 00JacTSIMU UX TIPUMEHEHHUSI.

OOmass xapakTepucTuka mnpeanpustus. HomeHknaTypa U 0O0BEMBI BBITyCKaeMOU
npoaykuuu. Meron npownsBoacTBa. lIpuHIMNMansHas TEXHOJOTMYECKass CXema IPOU3BOICTBA
npoaykuuu. CTpyKTypa npeanpusiTusi, OCHOBHbIE TPOU3BOCTBEHHBIE 11€Xa U OTAEICHUS.

Monyne 2. H3ydeHue OCHOBHBIX TEXHOJOTMYECKHX IPOLECCOB, ITapaMETpPOB H
METOJIOB MX PEryJIMpOBaHUS HA KOHKPETHOM MpeAnpusThu no npoussoacrsy THCM.

OCHOBHBIE MPOU3BOJCTBEHHBIE MPOLECCHI B COOTBETCTBUU C TEXHOJOTHMYECKON CXEMOM
npennpusatus. OCHOBHBIE  MMapamMeTpbl  MPOU3BOJCTBEHHBIX  MPOIECCOB H  PabOTHI
TEXHOJIOTHYECKOT0 000pyAoBaHUs. MeTolbl KOHTPOJII W YIPABICHUS TEXHOJIOIMYECKUMU
npoueccamu. KoHTpo1b kKayecTBa TOTOBOM MPOIYKIIUH.

Mopyins 3. Cucremaruzanus MaTepuana, moJAroToBKa OTYETA.

OO6o0meHrne M cucTeMaTH3alUsl JaHHBIX 10 CTPYKTYpe, TEXHOJIOTHUU IMPOU3BOJICTBA,
MIPUMEHSIEMOMY 000PYI0BAaHHIO, BBIITYCKAEMOU MPEANPHUATHEM MMPOAYKIIHH, METOIaM U (popmam
KOHTpOJIsI TpoayKiuu. [Touck u cOop HeJOCTAIONNX JaHHBIX.

O3HakOMJIEHHE C MEPCIEeKTUBHBIMU HAayYHBIMH pa3paboTKamMH B O0JIACTH CO3JaHUS U
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npumenennss THCM. Ilocemenue HayuyHbIX JabopaTtopuii kadeap U 3HAKOMCTBO C
opraHu3aIeil paboThl B HCCIIEI0BATEIBCKOM JIa00paTOPHH.

IToaroroBka ¥ HammMCcaHUE OTYETA.

KonkperHoe coaepkaHue y4eOHOW NPAaKTUKU — OIpPENeNseTCsl HMHIUBHYaIbHBIM
3aJaHleM 00ydarouierocs ¢ y4€ToM MHTEPECOB M BO3MOXKHOCTEH KadeAphl MIIM OpraHU3aLUH,
rae oHa npoojurca. MHAuBHAyandbHOE 3aJaHMe pa3pabaTbiBaeTcs MO NPO(UI0 M3ydyaeMon
porpaMMbl OaKaliaBprarta ¢ yu€TOM TeMbI BHITYCKHOM KBaTU(UKAITMOHHON paboTHI.

4. O0beM yueOHOI MPAKTUKU

o B 3agernbix | B akanem.
Bupl yueOHO# paboThI
€MHUIIAX yacax
OO01ast TPy10€eMKOCTb TMCHUILIHHBI M0 Y4eOHOMY IJIAHY 3,0 108
Camocronitesnnas padora (CP) 3,0 108
CaMocTosTenbHOe ONy4YeHUE U OCBOCHHUE 3HAHUIA, 30 108
YMEHU U HaBBIKOB B COOTBETCTBHHM C IIPOTPaMMOM ’
Buja koHTpoOJIsI: 3a4eT ¢ OLIEHKOM - -
. B 3auerHbIx B actp.
Buzsl yaeOHOM paboThI
eAMHUIIAX yacax
O0mas Tpy10eMKOCTb JMCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
CamocrositesbHas padora (CP) 3,0 81
CamocrosTenbHOe MOTyYeHHE U OCBOCHUE 3HAHUH, 30 81
YMEHHI U HAaBBIKOB B COOTBETCTBHH C ITPOTPaMMOii ’
Bupa koHTpOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTaNus padoyeil MPorpaMmal
NPOU3BOICTBEHHOM NMPAKTHKH: MPAKTHKHU N0 MOJY4YeHUI0 NPodeccCHOHATBHBIX
yMeHuii U onbITa npogeccuonanbHoii aesreabHocTu (52.B.03(I1))

1. deap mMpou3BOACTBEHHOH NMPAKTHMKH — IOJIy4Y€HHE NPO(ECCHOHATBHBIX YMEHUN U
OTbITa NPOQECCUOHATIBHOMN JIeSTENFHOCTH IYTEM CaMOCTOSTEIbHOTO TBOPYECKOTO BBITIOJIHEHUS
3a/1a4, TMOCTaBJICHHBIX MPOrPaMMON MPAKTUKH; NPAKTUYECKOE O3HAKOMIIEHUE M H3yUYCHHE
IIPOLIECCOB MPOU3BOACTBA OCHOBHBIX BHIOB THCM, CTpyKTypsl NpeanpusTHii, OCHOBHOI'O
TEXHOJIOTUYECKOT0 000pYA0BaHMUSL.

2. B pesyabTare NpoOXoKIAeHHs NPOM3BOJCTBCHHOH NMPAKTHKH O0ydaroummiics 1o
nporpamMme 0aKajJIaBpuaTa J10JKeH:

Obnadams crnepyronmmu npodeccruoHambHpIMU KoMieTeHnusamu (I11K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBJISATh TEXHOJOTHYECKHH mpolecc B
COOTBETCTBUU C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JUISI HU3MEpPEHUs
OCHOBHBIX MTapPaMETPOB TEXHOJIOTMYECKOTO MpoIiecca, CBOMCTB ChIpbst U npoaykiuu (ITK-1);

- FOTOBHOCTBIO TPUMEHSATh AHAJUTUYECKHE W YHCIEHHBIE METOJIbl pEIICHUS
MOCTaBJIEHHBIX 33/1a4, UCII0JIb30BaTh COBPEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOIUTD
00paboTKy uH(pOpPMAIMK C MCIOJIB30BaHUEM NPUKIAJHBIX MPOrPaMMHBIX CPEICTB chepbl
npohecCuOoHaANBHOM AEITEeIbHOCTH, UCIIOBb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTHH U 0a3bl
JTAHHBIX B CBOEH MNpodeccHoHalbHOM 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM JJIs pacyera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus ([1K-2);
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- TOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBHI IO  KauyecTBY,
CTaHJapTU3aLUU U CePTU(PUKAIINY MTPOTYKTOB U U3JEIHNA, 3IEMEHThl SKOHOMHUYECKOTO aHaIn3a
B nipakTudeckoii nestenpHocTH (ITK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIleHUsl MpU pa3padoTKe
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTMH C YYETOM
IKOJIOTMYECKUX ToclencTBri ux npuMeHenus ([1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh npaBuiia TEXHUKHU 0e301acHOCTH,
MIPOU3BOJICTBEHHON CaHUTAPHUH, MOKAPHOU OE30MaCHOCTH U HOPMBI OXpaHbl TPyAa, U3MEPSTh U
OLICHUBATh MapaMeTphl IPOU3BOACTBEHHOTO MHKPOKJIMMATa, YPOBHSA 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBeieHHocTH padbounx mect (ITK-5);

- CIOCOOHOCTBIO  Halla)kKMBaTh, HACTpauBaThb W  OCYLIECTBIATH  IPOBEPKY
o0opynoBanus u nporpammHubix cpeacts (I1K-6);

- CIIOCOOHOCTBIO  TPOBEPATH  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BBIBATH
npoUIaKTHYECKHE OCMOTPBI M TEKYIIHMH peMOHT 00OpydOBaHUs, TOTOBUTH OOOPYAOBAHHUE K
PEMOHTY U IPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

— TOTOBHOCTBIO K OCBOGHHUIO U JKCIUIyaTallud BHOBb BBOJIMMOTO OOOpYIOBaHHS
(IIK-8);

- CIOCOOHOCTBIO  AHAJIHM3MPOBATH TEXHUUYECKYIO JOKYMEHTAIMIO, IOJ0MpaTh
00opyioBaHue, TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanwust (ITK-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAIHM3 CHIPhS, MAaTEPUAIOB M TOTOBOW MPOAYKIIUH,
OCYILECTBIIATH OLIEHKY pe3yibraToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO BBISIBIISITH M YCTPAHATH OTKJIOHEHUS OT PEXKUMOB pPabOTHI
TEXHOJIOTUIECKOr0 000PYI0BaHUS U TTAPAMETPOB TexHOoruueckoro mporecca (ITK-11);

- CIOCOOHOCTBIO  TUTAHUPOBATh H  TNPOBOAWTH (U3WYECKHE W XUMHYECKHE
HKCIIEPUMEHTHI, IIPOBOANTH 00paOOTKy MX PE3yJIbTaTOB U OLEHHUBAThH ITOTPEITHOCTH, BBIIBUTATh
TUIOTE3bl U YCTAHABJIMBATh TPAHUIIBI UX MPUMEHEHHs, TPUMEHATh METOJbl MAaTEeMAaTUYECKOTO
aHaJM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIEpUMEHTabHOTO nccnenosanus (I1K-16);

- TOTOBHOCTBIO IPOBOJUTH CTaHAAPTHbIE W CEPTU(PUKALMOHHBIE HCHBITAHUS
MaTepHaloB, U3eNHii 1 TexHomornueckux mpoueccos (ITK-17);

- TOTOBHOCTBIO  HCIIONIb30BaTh 3HAHME CBOWCTB  XMMHYECKHX  DJIEMEHTOB,
COCMHEHWH © MaTepuaioB Ha WX OCHOBE [UIA pEImIeHHS 3a1ad  IpodecCHOHATHHON
nestensHocTH (TTK-18);

- TOTOBHOCTBIO HCITOJIb30BATh 3HAHUS OCHOBHBIX (PM3UYECKUX TEOPHH ISl PEIICHUS
BO3HHUKAIOIMNX (QU3NIECKUX 33]]a4, CAMOCTOSATEIBHOTO pUoOpeTeH s (GU3NIECKUX 3HAHUH, IS
HNOHUMAaHMS NPUHIMUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOSIIUX 3 MPEIEbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(OPMALMIO, OTEUECTBEHHBIH MU
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3nams:

- TE€XHOJIOTUYECKHE MPOLECCH], MPUHIUNHAIBHYIO TEXHOJOTHYECKYI0 CXEMY
MIPOU3BOJICTBA u OCHOBHOE TEXHOJIOTHYECKOE 000pyI0OBaHUE, HCIIOJIb3yEMOE B
npoussoactse THCM,;

- OpPraHM3alMOHHYIO CTPYKTYPY Ipeanpuatuii no npoussoactsy THCM;

- OCHOBHBIE MPUHIMIIBI, METOAbl M (QOPMBI  KOHTPOJISI  TEXHOJIOTHYECKOTO
IIpoLECcCa, UICXOJHOTO ChIpbs M Ka4eCTBa MPOAYKIUY;

- OCHOBHbIE HOPMATHBHBIC JOKYMEHTHl IO CTaHJApTU3alMM M  CepTUHUKALIN
MPOIYKIIMM peAnpuaTuii no nponssoactsy THCM;

- MpaBWJIa TEXHUKH 0€30MaCHOCTH, SKOJIOTUHU U MPOU3BOJACTBEHHON CAaHUTAPHH;

Ymemy:
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- NPUHUMATh  KOHKPETHBIE  TEXHHUYECKHME  peIleHHs TNpu  pa3paboTke
TEXHOJOTUYECKUX MPOLECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTMH C YYETOM
HKOJIOTHUECKUX MOCTEICTBUI UX MPUMEHEHHS;

- UCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTBHI II0 KaueCTBY, CTaHIAPTU3ALUH U
cepTU(HKAIMU POAYKTOB M H3JIEJIUH, 3JIEMEHTHl YKOHOMHUYECKOTO aHAJIN3a B NMPAKTHYECKON
NeSITEIIbHOCTH,

Bnaoemn:

- CHOCOOHOCTBIO BBIABIISATH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB PaOOTHI
TEXHOJIOTUYECKOT0 000pyI0BaHUS U TTAPAMETPOB TEXHOJIOTHUECKOTO MPOIIecca;

- CIIOCOOHOCTBIO M TOTOBHOCTBIO ~ OCYHIECTBIISITH ~ TEXHOJOTHYECKUH  ITpoLece
B COOTBETCTBUH C PETITaAMEHTOM.

3. KpaTkoe cojiep:kaHue Npou3BOJACTBEHHOI NPAKTHKHI

OOmast xapakrtepucTuka mnpeanpusaTus. HomeHknatypa u  00bEMBI  BBITYCKaeMOMH
npoaykuuu. Meton mpou3BoAcTBa. [IpHHIMNMANbHAs TEXHOJOTMYECKas CXeMa IPOU3BOJICTBA
npoaykiuu. CTpyKTypa NpEeInpHsTHs, OCHOBHBIC IIPOM3BOACTBEHHBIC II€Xa W OT/ACICHHUS.
XapakTepruCTUKH OCHOBHOTO 00OPY/IOBaHHSI.

OcCHOBHbIE MPOU3BOJICTBEHHBIE MPOLECCH B COOTBETCTBUM C TEXHOJIOTMUYECKOM CXEMOH
npeanpusatis.  OCHOBHBIE — TapaMeTphl  MPOW3BOJCTBEHHBIX  MPOIECCOB W PabOTHI
TEXHOJIOTHYECKOTO 000pymoBaHHA. MeETonsl KOHTPOJIS M YINPABICHHS TEXHOJIOTMYECKHMHU
nporeccamu. KOHTpoITb KauecTBa rOTOBOM MPOTYKIIHH.

BrinonHeHne HHIMBUAYaIBHOTO 3aJaHHSL.

O0o0mIeHre u CcHUCTeMaTH3alusl JaHHBIX 10 CTPYKTYpE, TEXHOJOTHMH IPOU3BOJICTBA,
IpUMEHSIEMOMY 00OpPYJOBaHUIO, BHITYCKAeMOW MpPENNpPUsITHEM HPOAYKIHMH, METoaM U (opMam
KOHTpOJISt MPOAYKIMH. [ToATOTOBKA M HaMcaHue OTYeTa.

3akperieHue TEOPeTHUYECKUX 3HaHUM, IMOJIyYCHHBIX OOYYaIOIIMMHUCSH HpPU H3YYEHUH
poTrpaMMBbl OaKaiaBpHara.

Pa3BuTHe y 00yuaromuxcsi HABBIKOB HAyYHO-HCCIIEA0BATEIbCKOM AEATEILHOCTH.

4. O0beM y4eOHOi TUCIUIIJIMHBI

BrTl yaeGHOH paboTs! B 3auerneix | B akagem.
€MHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CamocTosTeNbHOE BBIMOJIHEHUE PA3IAEIIOB JUCHUTIIIUHBI 3,0 108
Bua KoHTpOJIA: 32a4eT ¢ OLeHKOM - -
Bunsr yue6HoI paboThI i;iﬁ:;;x ]i:gg'
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IIaHy 3,0 81
CamocrositesbHas padora (CP) 3,0 81
CamocTosTeTbHOE BRIMTOJTHEHUE PA3CIIOB TUCITATIITUHBI 3,0 81
Bupa koHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTaNusA padoyel NporpaMmal
npexaumiaomMHoii npakruku (52.B.04(I1))

1. Heab npeaaMnaIoOMHOi NMPAKTHKHU — BBINOJHEHUE BBITYCKHON KBaJU(pHUKAMOHHON
paboTHLI.

2. B pe3yabraTre NpoOX0KICHHMs NPEIIMIVIOMHOM NPAKTHKH o0y4daloummiics 1o
nporpamMme 0aKajJIaBpuaTAa J10JKEeH:
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Ob6naoamys cnenyroummu npodeccrnonanbHbiMu kKomnereHuusmu (11K):

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJOTMYECKUH Ipolecc B
COOTBETCTBUHM C pPETJaMEHTOM M HCIOJb30BAaTh TEXHUYECKHE CPEACTBA JUIS H3MEPEHUs
OCHOBHBIX [TApPaMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOMCTB ChIpbs U npoaykimu (I[1K-1);

- TOTOBHOCTh TPHUMEHATh AQHAJUTHYECKHE M YHUCIEHHBIE METOABl pELICHUs
MIOCTABJICHHBIX 3a]1a4, MCIIOJIb30BaTh COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOJIOTHH, IIPOBOANTH
00paboTKy HH(pOpMALMU C MCIOJIB30BAaHUEM IPUKIAJHBIX IPOrpPaMMHBIX CpEACTB chepbl
npodeCCHOHATBHOMN JESITEeIbHOCTH, NCIIOIb30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl
JAHHBIX B CBOEH NpodeccHOHaIbHOW 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM AJs pacyera
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus (I1K-2);

- TFOTOBHOCTb ~ HCIOJb30BATh ~ HOPMATUBHBIE  JOKYMEHTBl [0  KauyecTBY,
CTaHJAPTU3aLMM U cepTU(UKALUU TPOAYKTOB U U3AEIUM, 3IEMEHThl SJKOHOMUYECKOT0 aHaJIn3a
B nipakTudeckoit nestensHocTH (ITK-3);

- CHOCOOHOCTh IIPUHUMATh KOHKPETHbIE TEXHMUYECKHE pEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYeTOM
IKOJIOTMYECKUX TocieacTBri ux npuMeHenus ([1K-4);

- CHOCOOHOCTh UCIIOJIb30BaTh MPABUIIa TEXHUKU O€30IIaCHOCTH, IPOU3BOICTBEHHOM
CaHMTapUHU, MOXKAPHOM OE30IaCHOCTH M HOPMBI OXpaHbl TPyAa, H3MEpPATh U OLEHHUBATH
napamMeTpsl MPOU3BOJCTBEHHOTO MHKPOKJIMMATA, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH,
rymMa, 1 BUOpaIuu, ocBereHHocTd pabounx mect (ITK-5);

- CHOCOOHOCTh ~ HAJaXWBaTh, HACTPaWBaTh W  OCYIIECTBISATH  IPOBEPKY
obopymoBanus u nporpamMmmHubix cpeacts (I1K-6);

- CIOCOOHOCTh ~ MPOBEPATb  TEXHUYECKOE  COCTOSIHME,  OpPraHU30BBIBAThH
npOoPMIAKTHIECKAE OCMOTPBI M TEKYIIMHA PEMOHT 0OOpYIOBaHHS, TOTOBUTH O0OPYIOBaHHE K
PEMOHTY ¥ IPUHUMATEL 000pyaoBanue u3 pemonra (ITK-7);

- TFOTOBHOCTb K OCBOEHHIO M 9KCIUTyaTallii BHOBb BBoJMMOro odopynosanus (I1K-
8);

- CHOCOOHOCTh  AHAIM3MPOBATH  TEXHHUYECKYIO  JOKYMEHTAIUIO, I0J0HpaTh
000py0BaHUEe, TOTOBUTD 3asIBKH Ha IpHOOpeTeHre 1 peMOoHT obopynoBanus (I1K-9);

- CIOCOOHOCTh TPOBOJUTH AHAIN3 CHIPhS, MATEPHAJIOB M TOTOBOW TPOIYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a (I1K-10);

- CHOCOOHOCTh BBIBIATH M YCTPaHATh OTKJIOHEHUS OT PEXUMOB pPalbOTHI
TEXHOJIOTMYECKOro 000pyI0BaHUs M TTAPAMETPOB TexHoorndeckoro mpouecca (ITK-11);

- CIOCOOHOCTh  IUIAHMPOBaTh W TMPOBOAWTH  (PU3MUECKHE W  XUMHUYECKHE
AKCTIEPUMEHTHI, IIPOBOANTH 00PAOOTKY MX PE3yJIbTATOB U OIEHHUBATH ITOTPEITHOCTH, BHIIBUTATH
TUIOTE3bl M YCTAaHABIMBATh I'PAHMIIBI UX NPUMEHEHHUS, IPUMEHSATh METOJbl MaTeMaTUYeCKOIro
aHaJIM3a U MOJICIMPOBAHUS, TECOPETHUECKOTO U 3KCIIepUMeHTalTbHOTO nccnenoanus (I1K-16);

- TOTOBHOCTh TNPOBOAMTH CTaHAAPTHbIE M CEPTHU(PUKALMOHHbIE HCIIBITAHUS
MaTepHaloB, U3eNHii 1 TeXHOIorn4eckux mpoueccos (ITK-17);

- TOTOBHOCTP HCITOJIb30BaTh 3HAHWE CBOMCTB XUMHUYECKHX JIEMEHTOB, COCTMHEHUI
Y MaTEepPHAaJIOB Ha MX OCHOBE JUIS pEeIlIeHUs 3a/1a4 podeccronanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTH HCIOJIH30BAaTh 3HAHUSI OCHOBHBIX (DM3WYECKHUX TEOPUH IS pelIeHUs
BO3HHUKAIOMNX (U3NIECKUX 33]]ad, CAMOCTOSATEIEHOTO PpHoOpeTeH sl (GU3NIECKUX 3HAHUH, /IS
NOHUMAaHMs TPUHIUIIOB pabOTHl MPUOOPOB U YCTPOMCTB, B TOM YMCJE BBIXOIAIINX 32 MpeAesbl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19);

- TFOTOBHOCTh M3y4yaTh HAay4YHO-TEXHMYECKYI0 HH(OpMaIuio, OTEYeCTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- OPUHIUNBL  TPOCKTUPOBAHUS MPEANPHUATUN, TEXHOJOTMYECKUX JIMHUM 110
npou3BoactBy THCM, pasmemenue, (GyHKIMOHMPOBAHUE U OOCIYXXHBaHHE OCHOBHOTO
TEXHOJIOTHIECKOTO 000y IOBAHHUS;
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— NPUHIUIBI  YOPABJICHUS  OCHOBHBIMHU  TEXHOJOTMYECKUMH  Ipolleccamu
MIPOMBILIEHHOTO MPOU3BOJICTBA;

- OpraHM3alMI0 U IPOBEIACHHE BXOAHOIO, ONEPALMOHHOIO KOHTPOJIS, KOHTPOJIS
Ka4eCcTBa FOTOBOW MPOAYKIIUH;

- INPUHUMIIBI U METOJbl BBINOJIHEHUS SKCIEPUMEHTOB M HUCIHBITAHUN IO Teme
BBIMTYCKHOMN KBaTU(UKALMOHHON pabOThI;

Ymemn:

- BBITMOJIHATH MMOUCK, 00pabOTKY, aHAIN3 U CUCTEMATHU3AIMI0 HAYYHO-TEXHUYECKOM
uH(pOpMallMU, OCYIIECTBISATH BBHIOOD METOIMK W CPEICTB pEIICHUs 3a/ay, MOCTaBICHHBIX
IPOTPaMMOM MTPAKTHKH U TEMOU BBITYCKHOW KBaTH(PHUKALIMOHHON padoThI;

- BBIIIOJIHSTh OCHOBHBIE TEXHOJIOTMYECKUM pacyeTsl pu npousBoactse THCM;

- BBIMOJHATH 00pa0OTKY U aHANIU3 PE3yJIbTAaTOB SKCIIEPUMEHTOB U UCIIBITAHUN;

- OCYLIECTBIISATh KOHTPOJb TEXHOJOTMYECKOW JUCHUIUIMHBI IPH IPOU3BOJICTBE
THCM;

- AQHAJIM3UpPOBAaTh  BO3HUKAIOIIME B IPOU3BOJACTBEHHOM UM HAy4HO-
MCCJIEI0BATENbCKON IEATEIbHOCTH 3aTPYIHEHUS U UCKATh IIyTU UX Pa3pelLICHHUS;

Bnaoemw:

- CIIOCOOHOCTBIO MIPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MPU pa3paboTke
TEXHOJIOTHYECKHUX TIPOIIECCOB, BHIOMpaTh TexHoJoruu mnpousBojactBa THCM ¢  yderom
HKOJIOTUYECKUX MOCIIEICTBUM UX TPUMEHEHUS,

- CIIOCOOHOCTBIO K MCIOJB30BAHUIO MOYYEHHBIX TEOPETUYECKUX U MPAKTHUECKHUX
3HaHUW B 00JaCTM XWMHUHM M TEXHOJIOTHUU [UIsl peIleHus 3aaad MpodeccrnoHalbHON
JESITEIIbHOCTH.

3. KpaTkoe coaep:kanue npeiunjioMHOA NPAKTUKHA

[Menn w 3agaun npeAUITIOMHONW mpakTHKH. COCTaBIEHME M COIJIaCOBAaHUE ILIaHa
BBITIOJIHEHUS BBIMTYCKHON KBaTM(PUKAIIMOHHON pabOThl, KOHTPOJIbHBIX TOYEK, BHAA U 00bEeMa
NPEJCTABISIEMOT0 K KaKJI0M KOHTPOJIbHOM TOouke Marepuana. OpraHu3zaliOHHO-METOANYECKHE
MeponpusaTus. MHCTpykTaxku Ha paboueM MecTe, MO0 IeKTPOoOe30MacHOCTH M MPOTHBOIOKAPHOMA
0€3011aCHOCTH.

COop Hay4HO-TeXHHYECKOW HWHGPOpMAIMKA MO TEME BBIMTYCKHON KBaTM(PUKAIIMOHHON
paboTel. OTpabOTKa METOJMK U BBIMOJHEHNUE YKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN.

O6ocHoBanue oOmeil koHuenuuu JuHUKM 10 mnpousBoActBy THCM. Ilonbop wu
COIJIACOBAHUE TPOU3BOJUTEIBHOCTH OCHOBHOIO M BCIIOMOIaTEILHOTO TEXHOJIOTHYECKOTO
o0opynoBaHUs. BBIMOMTHEHNE OCHOBHBIX TEXHOJOTHUECKUX pacdyeToB. OmnucaHue padoThI
TEXHOJIOTH4ecKoM JinHuu mponsBojictea THCM.

COop, oOpaboTka U cucreMatmzanus Matepuana. OdopmieHuss oTdera IO
MPETUTUIOMHOM TTPaKTHKE.

[ToaroroBka MaTepuanoB JJIsl BBIMOJIHEHUS BHITYCKHON KBaTU(UKAIMOHHON PaOOTHI.

4. O0beM yueOHOil NpeIuNJIOMHONH NPAKTUKH

o B 3aueTHBIX B akan.
Bunsl yueOHol paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IUIAHY 9,0 324
CamocrositebHas pa6ora (CP) 9,0 324
CaMocCTOSTEeTbHOE BBITTOJTHEHHE pa3acnaoB AMCHUININHBI 9,0 324
Buja koOHTpOJISI: 3a4eT ¢ OLEHKOM - -
. B 3auerHbIX B actp.
Bunet yueGHO paboTh 3a1e 1P
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 9,0 243
CamocrosiTeabHas padora (CP) 9,0 243
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CamocCTOsTeTbHOE BHIMIOTHEHNE PA3/IEIOB TUCIIUTLTAHBI 9,0 243

Bua koHTpOJIAA: 3a4eT ¢ OLEeHKOM - -

4.6. AuHoTanusi padoyeii mporpaMmmbl
MPOU3BOICTBEHHOH MPAKTHKH: HAYYHO-HCCIIe10BaTebCKoi padoTs! (52.B.02(H))

1. Leab Hay4Ho-uccaen0BaTebekoii padorsl (HUP) — popmupoBanue HEOOXOIUMBIX
KOMIETEHIIMH JIsl OCYLIECTBICHUS HAy4YHO-UCCIIEA0BATENbCKON NESTEILHOCTH 110 HAPaBICHUIO
moaroroku 18.03.01 XumMudeckast TEXHOJIOTHS,

npuoOpeTeHre 00yJaromMuMCcs 3HAaHUM U KOMIETEHIIMNA [0 OpraHUu3alliu U MPOBEICHUIO
HAYYHBIX MCCIICJIOBAaHUM B 00JACTH TEXHOJOTHH TYTOIJIABKUX HEOPTaHWYECKUX M CHUIMKATHBIX
MaTepuasoB, Mo 00paboTKe U IMPEeICTaBICHUIO Pe3yJbTAaTOB HAy4YHBIX HCCIENOBaHUN B (opme
HAYYHBIX yOJIIMKAIUH U BBICTYIIJICHUH.

2. B pe3yabrare BbINOJHEHUS] HAYYHO-MCCJIEA0BATEIbCKON PadoThl 00y4aronuiics
10 porpaMmmMe 0aKajaaBpHaTa J0JI/KeH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHuusamu:

— IUTAHUPOBATh M TPOBOAMTH (PU3MUECKHE M XUMHUYECKHE SKCIIEPUMEHTHI, TPOBOIAMUTH
00paboTKy UX pe3yabTaTOB U OLEHUBATh MMOTPEIIHOCTD, BBIIBUTaTh TUIOTE3bI U YCTAaHABIUBATD
IPaHULbl UX NPUMEHEHHUs, IPUMEHATh METO/bl MaTEMaTHUYECKOI0 aHajdu3a U MOJEIMPOBAHUS,
TEOPETHUYECKOT0 U 3KCIepuMeHTaIbHOro uccienoanus (IIK-16);

— TOTOBHOCTBIO H3y4aTh HAayYHO-TEXHHYECKYI0 WH(POPMAIHIO, OTCYECTBEHHBI W
3apyOeKHBIN OMBIT 10 TeMaTHke ucciaenoBanus (ITK-20).

Iloocomosums u npeocmasumsv K 3auume HaAyIHO-HCCIENOBATENbCKYIO padory (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE DPa3BUTHS HAYKHM M TEXHUKH U COOTBETCTBYIOIIYIO
BHIOPAaHHOMY HAIpaBJICHUIO MMOATOTOBKH U MporpaMMe oOydeHus. B mpencraBieHHON K 3ammTe
HUP pomKkHBI MOMY4YUTh pAa3BUTUE 3HAHUS M HABBIKU, IOJYYEHHBIE OOYYarOIIMMCS MpH
OCBOEHUHU MporpamMMbl OakajaBpuaTa, B TOM YHCIE MPU U3YYEHUH CIEUUATbHBIX TUCIUILINH.
ITpencraBnennad k 3amute HUP nomkHa conmepkarb OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS,
AKCIIEPUMEHTAJIbHBIE PE3YIbTAThI, IPAKTUYECKUE TOCTHIKEHUS U BBIBOJBI U3 PaOOTHI.

3. KpaTkoe coep:kaHHe HAY4YHO-UCCIe10BATEILCKO padoThI

1. ITocranoBKa 11eNM ¥ OnpeaeNeHre 3aau ucciaeaoBanus. OneHKa akTyaJlbHOCTH TEMBI
Hay4HOIl paOotsl. [InaHupoBanue HayqHOH paboTHI.

2. CocTaBieHlE aHAIUTUYECKOTO 0030pa 10 TEME UCCIIeT0BAHMS.

3. Be1Oop MeTO10B HCCIIEJOBAHUS /7S peIlIeHHs] KOHKPETHBIX HAyYHBIX 3a/1a4.

4. OueHka JOCTOBEPHOCTH IIOJIYUEHHBIX pE3ylbTaToOB. MeETOAbl CTaTHCTUYECKOM
00pabOTKH IKCIIEPUMEHTANIBHBIX JTaHHBIX.

5. I'paduueckoe mpeacTaBieHHEe PE3yNbTaTOB HccheoBaHus. [loaroroBka nokiana u
IPE3EeHTAIMU IO TeMe PaOOTHI.

OranaMu Hay4yHOTO HCCIIEJJOBaHMS SIBJSIOTCS: aHadu3 U O00OOIIEHHE COBPEMEHHBIX
TEOPETUYECKHUX MPEACTABICHUHN U UX MPAKTUUYECKON peaan3aliy 1o TeMaTuKe Hay4yHOH paboThl;
dbopMyTupOBaHHUE TIIeJIe, 3aJa4 W HaINpaBICHUW HWCCIEAOBaHUS; BBIsIBICHHE A()PEKTUBHBIX
METOJ0OB W METOAMK JOCTHKEHMS IKEJIAEMBIX pE3YJIbTaTOB HCCIEJ0BaHUS; IPOBEIECHUE
COOTBETCTBYIOIIMX OSKCIIEPUMEHTOB Ui MOJYyYEHUS MPAKTUYECKUX pe3ylbTaToB; aHaJu3,
UHTEpHpeTanuss U 000OIIeHHE pe3ylbTaTOB HCCIEA0BaHMs;, (OPMYIHUPOBKA BBIBOJIOB;
HalMcaHUe oTyeTa. Y Ka3aHHbIE ATalbl TOJKHBI IPUCYTCTBOBATh B HAYYHOM OTYETE CTYACHTA U
IIPEJICTABIISITHCS. UM Ha 3a4eTe.

Bubl HayuHBIX HCCIIEIOBaHUM, BHIIOTHAEMBIX CTYACHTOM:

— AHaJIUTUYECKHE HCCIICJOBAHMS, HANpPABJIEHHBIE HA M3YyYEHUE W aHAJIU3 HOBBIX
TEXHOJIOTHI B 00J1aCTH TYrOIJIaBKUX HEOPTaHUYECKUX U CHIIMKATHBIX MaTepHAaJIOB.

— Hayunble uccnenoBanusi, HapaBJI€HHbIE Ha PEIIEHUE KOHKPETHBIX HAay4dHBIX 3aJad
JUTSL CO3JJaHUSI HOBBIX MaTEpUajIoB U U3YYEHHE UX CBOWCTB.

4. O0beM HAYYHO-HCCIIEA0BATEIBCKOM padoThI
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B 3aueTHBIX B axkan.

Bupl yue6HO# paboThI J— qacax
O0111asi TPY10EMKOCTh TMCHHUIIMHBI 0 Y4eOHOMY IJIAHY g 108
KonraktHas patdora (KP): 3 108
Jlexumnm (JI) - -
[IpakTuueckue 3ansatus (113) - -
JlaGopaTopHbIie paboThI 3 108

CamocrositesbHas padora (CP): - -
CamocTosiTeIbHOC U3YUYCHUE Pa3/IeJI0B JTUCIUILIUHbBI - -
Bua KOHTPOJIA: 3a4eT ¢ OLEeHKOM - -

. B B :
Bupl yue6HO# paboThI 3AACTHBIX actp

eIIMHUIIAX qacax

O01asi TPY10€eMKOCTh TMCHUIUIHHBI M0 Y4eOHOMY IJIAHY g 81

Konraktnas patdora (KP): 3 81
Jlexumnm (JI) - -
[Tpaktuueckue 3ansatus (113) - -
JlaboparopHbie pabOTHI 3 81

CamocrositesbHas padora (CP): - -
CaMocCTOsTEIbHOE U3YUYEHUE PA3/I€TI0B TUCIUIUINHbI - -
Buja KoHTpOJIsI: 3a4eT ¢ OLIEHKOM - -

4.7. 'ocynapcTBeHHAs HTOTOBAas ATTECTALMS.
3amuTa BHINYCKHON KBAJIU(QUKALIMOHHOMH PadoThl, BKJIKYas MOATOTOBKY K Npoleaype
3auMThl U npouenypy 3aumutsbl (b3.5.01)

1. Ileap rocyaapcTBeHHOH HWTOroBOii aTTecTalMu — OOBEKTHBHAs OLIEHKAa YPOBHSA
c(hOpMUPOBAHHOCTH  OOIIEKYIBTYPHBIX, 00MIENPO(ECCHOHATBHBIX U MPO(dheCcCHOHATBHBIX
KOMIIETEHIIMH BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIITOJHEHHIO MPO(ecCHOHAIBHBIX
3aad.

2. B pe3yibTaTe rocyiapCcTBeHHOH HWTOroBOii aTTecTanMu oOO0y4YaloLUiics IO
nporpaMmme 0aKajJaBpuaTa J0JKeH 00/1a1aTh CJIeIYIOIUMHA KOMIeTeHIUSAMU:

- CHOCOOHOCTBIO UCIOIB30BATh OCHOBBI (PUIOCOPCKUX 3HAHUH 11 (POpMUpPOBaAHUS
MupoBo33peHueckoi mosummu (OK-1);

- CIOCOOHOCTBIO  QHAJNM3UPOBATh  OCHOBHBIE OJTambl W 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHs 001IecTBa [Uisi popMHUpoBaHus rpakaanckoit mosunun (OK-2);

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI DKOHOMHYECKMX 3HAHHHA B Pa3IHMYHBIX
chepax xusnenestensHoct (OK-3);

- CHOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI NPABOBBIX 3HAHMM B pa3iWYHBIX cdepax
nesirenbrocTr (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOW W MUCHbMEHHOW (pOpMax Ha PyCCKOM H
WHOCTPAaHHOM  SI3bIKax JUIS  peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiictBus (OK-5);

- CIOCOOHOCTHIO PadOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCTIPUHUMATH COITHAIILHBIE,
ITHUYECKHE, KOH(PECCHOHANIBbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTBIO K CAMOOpraHU3aluK U camoodpazosanuto (OK-7);

- CHOCOOHOCTBIO HCHOJB30BATH METOJBl U MHCTPYMEHTHI (PU3MUECKOW KYJIbTYPHI
JUTs1 00ECTICUCHH S TIOJTHOIICHHOW COIMATIbHOM U podeccroHanbHoil nesrensHocTr (OK-8);

- CIOCOOHOCTBIO HCIIONIB30BaTh TMPHEMBl OKa3aHWS TEPBOW IMOMOIIHA, METOJIBI
3alIMTHI B YCIOBUSX Ype3BblYaiiHbIX curyaruii (OK-9);
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- CIOCOOHOCTBIO M TOTOBHOCTHIO  HCIOJNB30BaTh ~ OCHOBHBIE  3aKOHBI
€CTEeCTBEHHOHAYYHBIX AMCIUILUIMH B mpodeccronansHoi aesrensroctr (OIMK-1);

— TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O COBPEMEHHON (PU3MUECKON KapTHHE MUDA,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA JJsl TOHUMAHUs
OKpYsKaromiero Mupa u siacauii mpupozst (OITK-2);

— TOTOBHOCTBIO HCIOJIB30BATh 3HAHHS O CTPOSHUH BELIECTBA, IPUPOJIE XUMUIECKOM
CBSI3U B Pa3IMYHBIX KJAcCaX XMMHUYECKHX COCIWHEHMI JJIsi OHMMAaHUS CBOMCTB MaTepHajoB U
MEXaHH3Ma XMMHUYECKHX HPOLECCOB, MPOTEKANINX B OKpyxkaroueM mupe (OITK-3);

- BJIAJICHUEM IIOHMMAaHMUA CYIIHOCTH U 3HaueHHs WHPOpPMAlUU B PaA3BUTHH
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IECTBa, OCO3HAHUS OMTACHOCTH M YTPO3bl, BOSHUKAIOUINX B
9TOM TIIpoliecce, CHOCOOHOCTBIO COOMIOJaTh OCHOBHbIE TpeOOBaHUSA HMH(DOPMAIMOHHON
0€30MacHOCTH, B TOM YHMCIIE 3alIUThI TocyaapcTBeHHoM TaiiHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMH METOJaMH, CHOcO0aMH U CPEICTBAMU IOJyYEHUs,
XpaHeHUs, nepepaboTku MH(pOpMAlMK, HaBbIKAMU Pa0OThl C KOMIBIOTEPOM KakK CpEJICTBOM
yrpasienus uapopmarueii (OITK-5);

- BJIaJICHUEM OCHOBHBIMH METOJIaMH 3alllUThl IPOM3BOJICTBEHHOIO IEpcoHala U
HACEJICHUS OT BOBMOXKHBIX MOCIICICTBUI aBapuii, kKaracTpod, cruxuitnbix Oeacteuii (OI1K-6).

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKUN IMpoIecc B
COOTBETCTBUM C pErjJaMEeHTOM M HCIOJb30BaTh TEXHUYECKHE CpEACTBAa M H3MEpPEeHUs
OCHOBHBIX [TAPAMETPOB TEXHOJIOTMYECKOTO MpoIiecca, CBOMCTB Chipbs U npoaykiuu (ITK-1);

- TFOTOBHOCTBIO IPHUMEHATh AHAIUTUYECKUE M YMCICHHbIE METOAbl peIICHUs
IIOCTaBJIEHHBIX 3a]1a4, MCII0Jb30BaTh COBPEMEHHbIE NH(POPMALIMOHHBIE TEXHOJIOIMH, IPOBOAUTH
00paboTKy WH(pOpMAIMKA C MCIOJB30BAaHUEM NPUKIAJAHBIX IPOrPAMMHBIX CpEACTB chepbl
npodeCCHOHATIBHOM JeSITeIbHOCTH, UCIOIb30BATh CETEBbIE KOMIIBIOTEPHBIEC TEXHOJIOTHH U 0a3bl
JAHHBIX B CBOEW Mpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKJIAIHBIX MPOTpPaMM ISl pacyera
TEXHOJIOTHYECKUX apaMeTpoB obopynoBanus (ITK-2);

- TOTOBHOCTBIO  HCIIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHI 1O  KaudecTBY,
CTaHJAPTHU3AIMH U CepTU(UKALNU MMPOIYKTOB U U3ICIHUH, DIEMEHTHl YKOHOMHUYECKOTO aHaIN3a
B mpakTHyeckoit aesrensHocTh (ITK-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs TpU pa3padoTke
TEXHOJIOTHYECKUX TIPOILIECCOB, BHIOMPATh TEXHHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTHYECKHUX mocieacTBuid ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO WCIIOTB30BATh npaBuia TEXHUKA 0€30MacHOCTH,
MIPOM3BOJICTBEHHOI CAaHUTApHH, IMOKAPHOIH O€30MacCHOCTH W HOPMBI OXPaHBI TPYAA, U3MEPATh U
OLICHUBATh IapaMeTphbl IPOU3BOACTBEHHOIO MMKpPOKJIMMAaTa, YPOBHSA 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, ¥ BUOpaiuu, ocBemeHHocTd pabounx mect (ITK-5);

- CIOCOOHOCTBIO  Halla)kKWBaTh, HACTpauBaTb U  OCYLIECTBIATh  IPOBEPKY
obopynoBanus u nporpamMmmHsbix cpencts (I1K-6);

- CIOCOOHOCTBIO  TIPOBEPSATh  TEXHWYECKOE  COCTOSHHE,  OpPTraHU30BHIBATH
NpOoPIIAKTHIECKAE OCMOTPHI U TEKYIIMHA PEMOHT OOOpYIOBaHUS, TOTOBUTH O0OPYAOBaHHE K
PEMOHTY ¥ IPUHUMATH 00opynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M AKCIUTyaTalli BHOBH BBOJUMOTO 00OpYIOBaHUS
(IIK-8);

- CIOCOOHOCTBIO  AHAJIHM3MPOBATH TEXHHUYECKYIO JOKYMEHTAIUIO, IOJ0OMpaTh
00opy/ioBaHuEe, TOTOBUTD 3asBKU Ha MpHOOpeTeHrne u peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIISAITH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBISBIISITH W yCTPAHATh OTKJIOHEHHS OT PEKUMOB PaOOTHI
TEXHOJIOTHYECKOTO 000pYIOBaHHS U TTapaMeTPOB TeXHoJorunueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO IUIAHUPOBaTb M TMPOBOAMTH (UBHYECKHME U  XUMHYECKHE
HKCIEPUMEHTHI, IPOBOAUTH 00PAaOOTKY MX pe3yJabTaTOB U OLEHHUBAThH IMOTPEIIHOCTH, BBIIBUTATh
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TUIOTE3bl U YCTAaHABJIMBATH T'PAHULIBI UX MPUMEHEHHUS, TPUMEHATh METOJbl MaTeMaTUYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS, TEOPETHYCCKOTO M dKCIIepuMeHTaIbHOro ucciaeaopanus (ITK-16);

— TOTOBHOCTBIO TPOBOJUTH CTAHIAPTHBIE H CEPTUPUKANMOHHBIC HUCTIBITAHUS
MaTepualioB, U3ACIUI 1 TexHOomoruueckux mnporeccos (ITK-17);

— FOTOBHOCTBIO  MCMOJB30BaTh 3HAHUE CBOMCTB XHMMHMUYECKHX  HJIEMEHTOB,
COCIMHEHUH M MaTepuaioB Ha MX OCHOBE [UIA pELIeHHA 3agad NpodecCHOHATHHON
nesreaprocTr (ITK-18);

— TOTOBHOCTBIO MCIIOJIB30BATh 3HAHHSI OCHOBHBIX (PM3WYCCKUX TEOPUH ISl PEIICHHS
BO3HUKAIOIMNX (PU3NUECKHUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHNs GU3NYECKUX 3HAHUU, IS
MOHMMAaHUS MPUHILIUIIOB padOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOISALINX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HarmpasieHus ([1K-19);

- FOTOBHOCTBIO M3y4yaTh HAYYHO-TEXHUYECKYI0 HH(POPMAIUIO, OTEYECTBEHHBINH U
3apyOeKHBIN OMBIT 10 TeMaThke uccneaoanus (ITK-20).

3aBepIiaronuM 3TanoM o0y4deHus Mo HampasiieHuto moarotoBku 18.03.01 Xumuueckas
TEXHOJOTHsS, Mpoduato «XuUMUYECKass TEXHOJOTHS TYroIUIaBKMX HEMETAJUIMYECKUX U
CWIMKATHBIX MAaTEpPHaJiOBy» SBJISETCS 3alllUTa BBITYCKHOH KBaTU(PUKAIMOHHOH pabOTHI
Oakasnaspa.

3nams:

— TOpSAJOK OpraHu3aluy, IUIAHUPOBAHMS U TMPOBEIECHUS HAYYHO-HCCIIEIOBATEIBCKUX
paboT ¢ UCIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHKEHUN B TaHHOM 00s1acTu;

— (PU3UKO-XMMHUYECKUE OCHOBBI CHHTE3a TYIOIUIABKUX  HEMETAJUIMYECKUX U
CUJIMKATHBIX MaTePUAJIOB U MPUMEHSTh 3TH 3HAHUS HA MTPAKTHUKE;

— OCHOBHBIE TPEOOBAaHHUSA K MPEICTABICHHUIO PE3YIbTATOB MPOBEACHHOTO UCCIIEIOBAHUS
B BU/JIE HAYYHOI'O OTYETa, CTaThU WU JOKJIAJa;

Ymems:

— CaMOCTOSITENILHO BBISIBIISITH MEPCIEKTUBHBIC HAIIPABIICHUS HAY4YHBIX HCCIIEIO0BaHUM,
000CHOBBIBAaTh aKTYaJbHOCTh, TEOPETHYECKYI0 W TPAKTUYECKYIO 3HAYMMOCTh MPOOJIEMBI,
MPOBOJIUTh  HKCIIEPUMEHTAJIbHBIE HCCIEJOBaHUS, AaHAIU3UPOBATh U HUHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJbTaThI;

— OCYIIECTBISTh MOUCK, 00pabOTKY M aHAllM3 HAayYHO-TEXHUYECKOW WH(POpPMAIUU IO
TeMe BBINOJHIEMOMN pabOThI, B TOM UKCJIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTraTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BBIBATH MTPOBEICHHUE IKCIIEPUMEHTOB
Y UCIIBITAaHUH, POBOAUTH UX 00pa0OTKY M aHAJIM3UPOBATH PE3yIbTATHI;

Braoemy:

— METOAOJIOTMEH M METOJUKOM TMPOBEACHUS HAYYHBIX MCCIEAOBAaHUM; HABBIKAMHU
CaMOCTOSITENIbHON HAYYHON U MCCIe0BaTENbCKON paboThI;

— HaBbIKaMH pabOThl B KOJUIEKTHBE, MJIAHUPOBATh U OPTaHU30BBIBATH KOJUIEKTUBHBIE
Hay4HbIE HCCIEAOBaHUS; OBJIAJIEBAaTh COBPEMEHHBIMM METOJIAMU MCCIIEIOBAHUS M aHalIM3a
MOCTaBJIEHHBIX MPOOJIEM;

— CHOCOOHOCTBIO peliaTh MOCTABIEHHBIC 3aJaud, HCIOJIb3ysl YMEHHS U HaBBIKU B
OpTraHU3aIi HAYYHO-HCCIEA0BATEIHCKUX U TEXHOJIOTHUECKUX padoT.

BBIIYCKHOM KBaNU(UKALMOHHONW padOThl. ANEUISIMS O HECOIJIaCUU C pe3yibTaTaMu
3aIIUTHI BRITYCKHON KBATU(UKAIIMOHHON PabOThl HE MPUHUMAETCS.

3. KpaTkoe conep:kaHue rocyapcTBeHHOH HTOTOBOW aATTECTAIIUH

locynmapcTBeHHass UTOTOBasi aTTecTalus OOYYArOIIMXCS TO TMporpaMMe OakanaBpuarta
OpoBOAMTCS B  (¢opMe 3aluThl  BBINYCKHOW  kBanupukanuonHoi paborsr  (BKP).
['ocynapcTBenHas utoropas arrectarus B popme 3amuthl BKP npoxoaut B 8 cemectpe Ha 6aze
3HaHWM, TIOJYYEHHBIX CTYAEHTAaMHU TPW HW3YYECHUW JUCHUIUIMH HampasieHus Kox wu
HAaMMEHOBAHME HAMPABIICHUS OJTOTOBKH.

['ocynapcTBeHHast UTOroBasi arrectanusi 00yJaromuxcs 1Mo mporpamMMe OakajiaBpuaTta —
3allMTa  BBITYCKHOW  KBaMU(UKAMOHHOW  pabOThl  MPOBOAUTCA  TOCYJAapPCTBEHHOMN
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9K3aMEHALMOHHOW KOMUCCHEM.

Kontponb 3Hanuit oOyuaromuxcs, moidydeHHbIX npu ocBoennu OOII, ocymecTBisercs
nytem nposezenus 3amuTel BKP u npucBoenuns kBanudukanum «oaxkamaspy.

4. O0beM rocy1apcTBeHHOI HTOTOBOI aTTeCTAMU

[Tporpamma oTHOCHTCSA K 0a30BOM YacTH y4eOHOrO IUIaHa, K 00Ky «l'ocynapcTBeHHas
utoroBas arrectauus» (b3) u paccuntana Ha cocpeOTOUEHHOE MPOXOXKAeHUE B 8 cemectpe (4
Kypc) oOydenus B oobeme 216 u (6 3ET). [Iporpamma npeanosnaraer, 94To 00ydaromuecss UMEIOT
TEOPETUUECKYIO0 M IPAKTHUYECKYIO MOATOTOBKY B 00JIaCTH HEOPTaHUYECKOTO0 MaTepHaAIOBECHMS,
B TOM 4YHCI€ B O0JacT (U3MKOXMMHH W TEXHOJOTHH TYrOIUIABKMX HEOPraHWYECKUX W
CUJIMKATHBIX MaTEpUAJIOB.

Bras! yue6HOi paGoTsI B 3auerneix | B akamewm.
€MHUIIAX yacax

OO01ast TPY10€eMKOCTb IMCHHUILIHHBI 110 Y4eOHOMY IJIAHY 6 216
CamocronTesnnas padora (CP): 6 216
Brimonnenue, nanucanue u opopmienne BKP 6 216
Bun kourpous: 3amura BKP - -

Bunasr yue6HoIi paboThI i;iif;;x Iizsg;).
OO0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 6 162
CamocrositesbHas padora (CP): 6 162
Brmonnenue, nanucanue u opopmienne BKP 6 162
Bun kourpous: 3amura BKP - -

4.8. ®akyIbTATHBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«IlepeBo HayuHO-TexHHYecKoil quTeparypbDy (PT/1.B.01)

1. Heap AucHUIUIMHBI — IpHOOpeTeHne 00yJyaroIUMuUcs o0ie, KOMMYHUKAaTUBHON U
npodecCHOHATBPHON KOMIIETEeHLIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJTOTOBKH TO3BOJISIET BBIMOJHATH PA3IMYHBIE BUIBI MPO(HECCHOHAIFHO OPUEHTHPOBAHHOTO
HepeBo/a B MPOU3BOJICTBEHHONW U HAYUYHO! JEATENbHOCTH.

2. B pe3yabtare u3y4YeHHS] IMCHUILUIMHBI oOydawumiics N0 mnporpamme
0akajaBpuaTa J0JIKEH:

Obaaoams crnenyromumu oomekyasTypHbiMU (OK) u npodeccruonaibHbIMU

(ITK) xoMIieTeHITUsAMU:

— CHOCOOHOCTBI0 K KOMMYHHKAIIMM B YCTHOM M THCBMEHHOW (popMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a7ad  MEXJIMYHOCTHOTO U MEXKYJbTYpHOI'O
B3aumoeiicteus (OK-5);

— TOTOBHOCTBIO M3y4aTh HayYHO-TEXHHUYECKYI0 HWH(POPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT o TeMaTrke ucciaenopanus (ITK-20).

3nams:

— OCHOBHBIE CTIOCOOBI JTOCTIIKEHHS SKBUBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHBIE IIPUEMBI IEPEBO/JIA;

— SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JUIsl BBINOJHEHUS TIepeBoJa KOJMYECTBO JIEKCUYECKUX EIUHMIL,
(bpazeosoTu3MOB, B TOM YHCIIE€ CONMANTBHBIX TEPMHHOB M JIHHTBOCTPAHOBETUECKIX pPEaTHil.

Ymems:
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— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— OCYUIECTBJIATh NHUCHbMEHHBIH TEpeBOJ C COOJIOJEHHEM HOPM JIEKCHYECKOM
HKBUBAJIEHTHOCTH, COOIO/ICHUEM I'PaMMAaTHYECKUX, CHHTAKCHUECKUX M CTHIIMCTHYECKUX HOPM;

— 0(hopMIIATH TEKCT MepeBO/ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYLIECTBIATH MEPEBOJ C COONIONEHUEM HOPM JIEKCHUYECKOM OSKBUBAJICHTHOCTH,
coOI0OICHHEM IPaMMaTHYECKHX, CHHTAKCHUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIOPAJIbHBIX XapAKTEPUCTUK UCXOAHOIO TEKCTA;

Braoemy:

— METOAMKOW NPEeaNepeBOAYECKOI0 aHajlu3a TEKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCITPUSATHIO HCXOJHOTO BBICKA3bIBAHNUS;

— METOJIMKOH TMOATOTOBKH K BBINOJHEHHIO NEPEBOJA, BKIIOYAs MOUCK MH(pOpMAIMU B
CIIPaBOYHOM, CIIELUAJIbHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMM CHCTEMBl COKpPALLEHHOW MEpPEeBOJYECKONW 3allUCH HpPHU BbIIOJHEHUU
epeBoaa;

— OCHOBHOW MHOSI3BIYHOM TEPMHUHOJIOTHUEN CIIENUAIBHOCTH,

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI O CHEIIHATLHOCTH.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Benenue. IIpeamer u ponb mepeBofa B COBpeMEHHOM oOiiecTBe. PasnuyHbie BUABI
nepeBojia. 3a1a4yu U MECTO Kypca B MOATOTOBKE OaxajlaBpa TEXHUKU U TEXHOJIOTHU.

Monyne 1. IlepeBon mnpemioxeHuit ¢ BumoBpeMeHHbIMH (Gopmamu Indefinite,
Continuous.

1.1.CpaBHeHME mMOpsAKa CJIOB B AHIJIMHUCKOM U PYCCKOM mpeioxeHusx. IlepeBon

IIPOCTOTO IMOBECTBOBATEIBHOTO MPEI0KEHNS HACTOSILEr0, OyAYIIEro U NPOLIeIIIEr0 BpEMEHU.

OcoOeHHOCTH TepeBOAa BOMPOCUTENBHBIX U OTPUILIATENBHBIX MPEATOKEHUN B
pa3IUYHbIX BpEMEHAX.

1.2I1epeBoxa mpemnoxenuit Bo Bpemenax Indefinite, Continuous. UteHue u mnepeBojl 1o
teme "Xumus'".

Mopnyns 2. [lepeBoa npeanokeHuil ¢ UCIOIb30BaHHEM BUIOBpeMeHHBIX (opm Perfect,
Perfect Continuous

2.1. IlepeBon npemnoxxeHuii Bo Bpemenax rpynn Perfect, Perfect

Continuous  (yTBepAMTENbHBIC, BOIPOCHUTEIBHBIC W  OTpUIATENbHBIE  (DOPMBI).
OcobeHHoCTH ynoTpeOIeH s BCHOMOTaTeNbHBIX IIaroJIoB.

2.2 TlepeBonm cTpamarenbHOTO 3ajora. TpynHBIE Cllydad IEepeBOAa CTPaIaTeIbHOTO
3aJIora.

Urenue u nepeBo TeKCTOB 1o TeMe "Hayka u HayuHble MeTOIbI". AKTUBH3ALIUS JIEKCUKU
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUIATOYHBIX MTPEIOKEHUH.

IIpunarounslie noaneKalue.

[IpunaTouHblie cKka3yeMsle.

IIpunarounble onpeaenuTEIbHBIE.

[Ipunarounbie 06CTOATENLCTBEHHBIE, TPUIATOUHBIE JOTIOJTHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX MPEJIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBOA.

[IpakTuka mnepeBoja Ha MpuUMepax TEKCTOB O Xumuu, [.H. Menoeneese, nayxke u
MexHON02UU.

2.5. TlepeBonm mpemOKEHWH € Y4eTOM TMpaBHa COTJacoBaHHs BpeMmeH. llpsmas u
KOCBEHHasl peyb.

2.6. Pa3nuuHble BapuaHTHI IEPEBOAA CYHIECTBUTEIBHOTO B MPEIOKEHUH.

2.7. MojasibHBI€ TJaroJibl 1 0COOEHHOCTH UX MEPEeBOa.

Pa3BuTtne HaBbIKOB nepeBoa no teme "Hayka 3aBTpamnero qas".

2.8. CnenmanbHas TepMuHoorus mno teme "Jlabopatopus'.

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBoia. Pa3BuTHE HABBIKOB MEPEBO/a HA IPUMEPE
TekcToB 1o Teme "JlabopaTopusi, u3MepeHus: B XuMun'".
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Monayns 3. OcobeHHOCTH MepeBoa NMPeIoKEeHUH ¢ HCIOIb30BaHUEM HETUYHBIX (HopMm
ryiarosa.

3.1. Henuunsie ¢popmbI Tarosa.

Nudunutus (HeonpeneneHHas ¢opma riarojia). Poabs nHQUHUTHBA B MPEIIOKECHUU U
BApPUAHTHI IEPEBOJIA HA PYCCKUM A3bIK. [IpnyacTus u repyHaui.

3.2. lHbuHUTHUBHBIE OOOPOTHI.

O6opot nomonHeHne ¢ HHQUHUTHBOM. BapuaHThl mepeBoa Ha pPYCCKHHA SA3BIK.
Tepmunosorus 1o teme "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. O6Goport noanexaiiee ¢ MHOUHUTABOM. Pa3mnuHbie BApHAHTHI TIEPEBO/IA.

TepmuHomnorus mo teme "Xumudeckas TeXHoIorus".

3.4. IlepeBo1 pUUYACTHBIX OOOPOTOB.

AOGcomoTHBIN mpuyacTHEIE OOOPOT U BapHAHTHI MEPEBO/IA.

Pa3BuTHe HaBbIKOB niepeBoAa 110 TeMe " XuMHuuecKas TEXHOIOrHs .

4. O0beM yueOHOM JUCUMIJIMHBI

Buiisl yueGHOM paboTs: B 3auerneix | B akamewm.
eAMHUIIAX yacax
OO0masi Tpy10eMKOCTh JMCUMILINHBI 10 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP) 1,8 64
Jlexmmm (JI) - -
[Tpaktuueckue 3anstus (113) 1,8 64
CamocrositesbHas padora (CP) 2,2 80
Bua KOHTPOJIA: 3a4eT ¢ OLeHKOM - -
Bunasr yue6HoI paboThI Be;ijlfl?;x %12((::;3
OO0mas Tpy10eMKOCTh JTUCHUILIHHBI 110 Y4eOHOMY IJIAHY 4 108
Kounrakthas pa6ora (KP) 1,8 48
Jlexmmn (J1) - -
[Mpaktuyeckue 3ausatus (I13) 1,8 48
Camocronitesannasi padora (CP) 2,2 60
Buja KOHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanus pado4ye NPorpaMMsbl M CHHUILJIMHBI
«'paxkaanckas 3aMTa B Ype3BblYaiiHbIX cuTyanusx» (OT/1.B.02)

1. Leab AMCHUIUIMHBI — TOATOTOBHTH CTYJICHTa K OCMBICIIEHHBIM MPAaKTHYECKHM
JeHCTBUSAM MO OO0ECIEYEeHHI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBHSIX BO3HUKHOBEHUS
Ype3BhIYAHON CHTYallly MPUPOJTHOTO, TEXHOTEHHOTO U BOCHHOTO XapaKkTepa.

2. B pe3yabTare uU3yYeHHs] IMCUHUILUIMHBI oOydawmmiics N0 mnporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnaoams caenyrommmu o0mekynsTypHbiMu (OK), obmenpodeccuonanpapiMu (OITK)
u npodeccronanbubiMu (1K) komnereHuusaMu:

- CIIOCOOHOCTHIO UCIOJIB30BATh MPUEMBI OKa3aHUS MEPBOU MTOMOIIH, METOIbI
3alUTHI B YCIIOBUAX Upe3BbIuaitHbix cutyaruii (OK-9)
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- BJIaJICHUEM  OCHOBHBIMH  METOJAMH  3alUThl  [POU3BOJACTBEHHOI'O
nepcoHana U HaceJeHUs OT BO3MOXKHBIX IMOCJEICTBUN aBapuid, KaTacTpod, CTUXUHHBIX
oencrewmii (OITK-6);

— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHHYECKHE pEIICHUS Hpu pa3padoTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOUPATh TEXHUYECKUE CPEACTBA M TEXHOJIOTMU C YYETOM
9KOJIOTHYECKUX MocieacTBuil ux npumenenus (I1K-4).

3namo:

— XapaKTEPUCTHKN MPUPOAHBIX O€JICTBUII, TEXHOTCHHBIX aBapuil U KaTacTpod Ha
panuaoHHO, XUMHUYECKH U OMOJIOTHYECKHU OMACHBIX 00BEKTaX, MOpaKkarore (HakTophl IPyrux
OITaCHOCTEM;

- OCHOBBI BO3JICHICTBHSA OIMACHBIX (PaKTOPOB UPE3BBIYAMHBIX CUTYallMil HA YelloBEeKa
U IIPUPOJHYIO CPENY, OIYCTUMBIE ITPE/IEIbHbIE KPUTEPUN HETATUBHOTO BO3AECHCTBHS;

- Mepbl 0€30I1aCHOTO MOBEACHMs IpU MpeObIBaHUU B pailoHax (30HaXx) I0XKapos,
PaMOaKTUBHOI0, XUMHUYECKOT0 U OMOJIOTMYECKOTO 3arpsi3HEHNUS;

- CHOCOOBI M CPE/ICTBA 3ALIUTHI YeJIOBEKa OT BO3ACHCTBHS MOPAKAIOMINX (PaKTOPOB
Ype3BbIYalHbIX CUTYallMH IPUPOJHOIO, TEXHOINEHHOI'O U BOGHHOT'O XapakTepa.

Ymems:

- MCIIOJIb30BaTh CPENCTBA 3aILUTHl OPTaHOB ABIXaHWS M KOXH, MEIULMHCKUAE JUIS
CaMO3alllUThl U OKA3aHUS TIOMOLIY IPYIUM JIIOJSM;

- IPUMEHSTh NEPBUYHBIE CPEJICTBA MOXKAPOTYLICHUS JUIsl JOKAJIU3AllUU U TYILIEHUS
110’Kapa, BO3HUKILETO B ayTUTOPUU (JJaOOpaTopui);

- OKa3plBaTh cebe M JPYruM [OCTPAJaBIIUM  MEIUIMHCKYI0 IOMOIIb C
UCIIOJIb30BaHUEM TAaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEJICTB.

Braoemy:

- npuéMaMM TPOBEJCHHUS YacTUYHON caHuTapHOW 0OpaOOTKM IpH BBIXOAE W3
paiioHa (30HbI) PaJUOAKTUBHOTO, XUMHUYECKOT0 U OMOJIOTUYECKOr0 3arps3HEHNUs (3apakeHus);

- Croco0aMu M TEXHOJIOTUSIMU 3alllUThl B YPE3BbIYANHBIX CUTYaLUSX.

3. Kparkoe coaep:kanue JUCHUNIHHBI

1. OnacHoctu mnpupojgHOro xapakrtepa. CTUXUilHble O€ACTBUS, SBJIEHUS MPUPObI
pa3pyLIUTENbHON CUIIBI — 3€MJIETPSCEHUs, HABOJHEHHUS, CEJEeBbI€ IMOTOKH, OIOJI3HHU, CHEXKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MOKaphl.

2. OmacHOCTM TEXHOTEHHOrO XapakTepa. ABapuu U KaracTpodbl Ha paaualliOHHO
OMacCHOM OOBEKTEe, XUMHMYECKH OINACHOM OOBEKTe, OHOJIOIMYecKH ONacHOM OO0beKTe; Ha
TpaHcropTe  (OKENE3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIIMOHHOM);  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIbHBIX CHCTEMax KM3HEe00ecreueHHs.

3. OnacHocTHM BOEHHOTO XapakTepa. [IpuMeHeHHEe OpyXHs MacCOBOTO MMOPAXKECHUS
(AIepHOrO0, XUMHMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aKHUraTeIbHBIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apaK€HUS OT CPEIACTB MMOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOJHYIO CPENLY.

4. Tloxaphast 0€30MAaCHOCTb — COCTOSIHUE 3alllMIIEHHOCTH HAaCEJIeHUs, HMMYIIECTBa,
olmiecTBa M rocygapcTBa oT moxapoB. [lojkapHas omacHOCTb (IMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[IaHUSX, JIECHBbIe MoXaphl). Jlokanuzanus u TymeHue mnoxapoB. IIpocreiimue
TEeXHUYECKHe cpeacTBa noxaporymenus (oruerymurenu OIT -8, OY-2) u npaBuia nois30BaHUs
UMHU.

5. Kommuiekc MeponpusiTuil Tpak JaHCKOM 3aIlUThl HACEIECHHUS.

Onogemienne 1 UHGOpPMHUpPOBaHUE HaceleHHs 00 omacHocTu. llpuHATHE HaceneHuEM
curHainoB omnosemeHus («Baumanue Bcem!», «BospymHas TpeBora», «PaanannoHHas
OTMaCHOCThY», «XHUMHUECKasi TpeBoray, «OTOOW OMacHOCTH») W TOPSIAOK JEHUCTBHS IO HUM.
OBakyalMs HaceJlleHUs M3 30HbI ornacHOCTH. CrmocoObl »BakyalMuu OKCTpPEHHAs HBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH IOKapa.

CpencrBa nHaUMBHAYyaIbHOM 3amuThl opraHoB aeixanus (I'11-7, I'TI-7B, I'11-9, P-2, V-
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2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy, I'/I3K, AT, AI1-3, TI3Y-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauImHCKKE CPEICTBA 3aIIUTHI.

CpencTBa KOJUIGKTHBHOW 3alllMThl HaceneHus. Ha3zHaueHnue,  3alIuTHBIE CBOMCTBA
yoexum. [IporuBopanuanmonnsie ykpbiTus (IIPY, mnoasemHble memexoaHble Mepexobl,
3arfyOJieHHbIE CTAHIIMM METPOIOJIUTEHA), MPOCTEHIINE YKPBITHS (TPaHIICH, OKOIIHI,
nepekpoIThie menn). [IpaBuia 3anarus yoexuia.

6. OxazaHue MepBOM MEIUIIMHCKOM IMOMOIIM TPU O0KOraxX, PAaHEHUSAX, 3apPAKCHUSIX.
[TpoBeneHne 4acTUYHON caHUTApHON 00pPabOTKM KOXHBIX MOKPOBOB YENOBEKa MPH BBIXOJE U3
30H PaJMOAKTUBHOTO, XMMHYECKOTO M OHOJIIOTUYECKOTO 3apa)XeHHs (3arpsi3HEHus), U3 30H
MOKapoB.

7. JImkBUAAUMsA MOCIEACTBUN YPE3BBIYAMHONW cuUTyauuu. PaguanyvoHHas u Xxumudeckas
pa3BelKka ouara MnopaxkeHus (3apakeHusi). ABapuiiHO-cracarenbHble paboThl. CroeruanbHas
00paboTKa TEXHHKH, MECTHOCTH, OOBEKTOB (lI€3aKTHBAIIMS, Jerasamus, ae3uH(eKIus,
JIE3UHCEKIINSA ).

8. DKCcTpeHHas »JBakyamusi W3 ayquTopuu (1abopaTopuu) B YCIOBHSX TOXKapa,
paaualiOHHOT0, XUMHUYECKOTI0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPUH C HCIIOJIB30BAHUEM
npocreimux cpeacts 3amuThl («Denukey, ['JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUILIMHBI

Br1 yueGHOit paboTs B 3auernpix | B akamewm.
eAMHHIIAX yacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 1 36
Kounrakrhas pa6ora (KP): 0,44 16
Jlexumu (JI) 0,44 16
CamocTrosiTeqbHasi padora 0,56 20
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20
Bua kouTpoJs: 3auer - -
Bun yaeOHo#M paboTh Be;ijle;;;x I?{Zgg:'
OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IJIaHY 1 27
Kounrakrhas pa6ora (KP): 0,44 12
Jlexmmn (J1) 0,44 12
CamocrosiTesibHasi padoTa 0,56 15
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 15
Bua kouTpoJs: 3auer - -

AHHOTaUUs padoyeil MPOrpaMmbl JUCUUIIIIMHBI
«BBenenue B martematuxky» (@ T/1.B.04)

Heas aumcuumiamHbl  —  ¢GopmupoBaHue 0a30BBIX  MaTEeMAaTUYECKUX  3HAHUH,
HEOOXOMUMBIX JUISl JalbHEWINEro H3y4yeHUs pa3/ielioB BbICIIEH MaTeMaTUKH, a Takke
0O0IIeHayYHBIX JUCHUIUIMH ¥ JUCHUIUIMH NPO(PEeCcCHOHATBHOTO UK.

2. B pe3yabrare wu3y4eHMs [MCUUIUIMHBI o0OydYamouuiics N0 mporpamme
0akaJlaBpHaTa J10JIKEH:

Obnadams cnenytromieit mpodeccuonansuont (I1K) kommerenmueit:

- CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3UUECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
POBOAUTH O0pabOTKY UX PE3yJIbTaTOB M OIEHHBATh MOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bl U
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YCTaHaBIUBATh TPAHUIIBI UX MPUMEHEHHUs, NPUMEHSITh METOJ(bl MAaTeMaTH4YeCKOro aHajiu3a U
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaNbHOT0 recieaoBanus (ITK-16).

3uams:

- OCHOBHBIE METOJIbI UCCIIEIOBAHMS 3JIEMEHTApHBIX (PYHKIIHMM, UX CBOICTBa U rpaduku,
TOXKIAECTBEHHBIE IpeoOpa3oBaHus aIreOpandecKux ¢ TPUTOHOMETPUYECKHX BBIPAKEHHIA,
CIOCOOBI peIIeHUs] YPaBHEHUM U HEPABEHCTB, 3JIEMEHTHI TEOPUU YHUCEII, BKIIOUas KOMIUIEKCHbBIE
YHUCJIa, U TEOPUU MHOXECTB, OCHOBBI AHAJIIMTUYECKONW T'€OMETPUHU, BEKTOPHOW U JIMHEWHOU
anreopsr;

Ymems:

- mpuoOperaTh HOBbIE MaTeMaTUYeCKHWE 3HAHUS, HCIOJb3YS  COBPEMEHHbIC
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTHUH, COCTABISATH MaTeMaTHYECKUE MOJENN
TUTOBBIX 3aJa4 M HAXOAUTh CIOCOOBI MX pPEIICHU; YMETh NEPEeBOAUTh Ha MAaTeMaTUYECKUI
S3BIK MIPOCTEUIINE MPOOJIEMBI, MOCTABJICHHBIE B TEPMUHAX JIPYTUX IMPEIMETHBIX o0nacTeil, u
MCIIOJIb30BaTh IPEBOCXOCTBA 3TOM 1nepedopMyITUPOBKH AJISl UX PELLICHUS;

Braoemy:

- MaTeMaTHYeCKON JIOTUKOW, pa3BUTHIMH YUeOHBIMH HaBBIKAMH W TOTOBHOCTBIO K
IPOJODKEHUIO 00pa3oBaHMs, YMEHUEM YHUTAaTh M aHAJIM3UPOBATh YYEOHYI0 MAaTeMaTHYECKYIO
JUTEPaTypy, IEPBUYHBIMU HABBIKAMHU M METOJIaMH PELIEHUS MAaTEeMAaTHUYECKUX 3a7a4 TUCLUILINH
poeCCHOHATBLHOTO IMKJIA ¥ JUCHUTUTMH TPOQHIFHON HAPaBIEHHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Beenenue. Ilpeamer u meronbl Marematuku. OmnucaHHe OCHOBHBIX Pa3/iesioB Kypca.
TpeGoBanus npu U3y4yeHUU Kypca.

Monayins 1.
DNeMEHTbl TEOpUM YHUCE U TEOPUU MHOXKECTB. JIEHCTBHUA HaJg MHOTOWICHAMM.
OcHOBHBIE THIBI ypaBHEHUH H HEPABEHCTB, METOAbl WX pemeHus.  Yucna (uensie,

OTpHLIATENIbHBIE,  BEIIECTBEHHbIE). AOCONIOTHAs  BEIMYMHA  JACHCTBUTEIBHOIO  YHCIIA.
KommuiekcHsie uncna. Onepauuu HaJl HUMU. MHOXECTBa U ONEpaliy HajJ HUMH. DJIEMEHThI
MHOJKECTBA, IOJMHOXKECTBAa. YHCIOBBIE MHOXKECTBA. @opmynsl MyaBpa u Oiinepa.
W3BnedeHne KOpHA N-OM CTENEHU U3 KOMILIEKCHOIO 4Kcia. Pelienne ypaBHEHU KBapaTHBIX U
BBICHIMX HOpPsAKOB. PannonanbHas qpo0b. OcHOBHast Teopema anredpsl. TpuroHomerpudeckue
ypaBHEHUS M HepaBeHcTBA. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. [lokazarenbHble
YPaBHEHHUs U HEPABEHCTBA. PerleHne ypaBHEHUI U HEPABEHCTB CMEILIAHHOIO THUIIA.

Monyns 2.

@ynkiun U ux cBoictBa. Ilpocreiimue snemenTapHble GyHKIMH. HekoTOpble BOMPOCH
IUTAHUMETPHUU U CTEPEOMETPUHU. AHATUTHYECKAsi TEOMETPHSI.

IMonsatus dynxuuu.McenenoBanue Qynkuuu. CrnocoObl 3amanus GyHkimid. OOpaTHbIE
¢yuknuu. CBoiicTBa 53jeMEHTapHbIX (QyHKUMHA.  (JIMHEWHble, KBaJpaTUUHBIC, CTEIECHHBIE,
noKa3zarejbHble, Jorapu(pMHUUECKUe, TPUTOHOMETPUUYECKUE M Jpyrue) MeToj KOOpIMHAT Ha
IUIOCKOCTH. JleKapToBa IMpsMOYrojibHas CUCTEMa KOOPAWHAT, IOJSAPHAs CHUCTEMa KOOPAMHAT.
Paccrostane mexay nByms Toukamu. JleneHue oTpeska momnosiaM. YTroia MeXay AByMs NpSIMbIMU
Ha TUIOCKOCTH. Y CJIOBHSI MAPAIJIENBHOCTH M MEPIEHANKYIIPHOCTH NPAMBIX. Y paBHEHHS MPSIMOi
JIMHUMU Ha MJIOCKOCTHU: o0I1Iee, ¢ YIIIOBBIM KO3(PPHUIIMEHTOM, IPOXOAIEH yepe3 JaHHYIO TOUKY B
3aIaHHOM HAaIlpaBJICHUHU, NPOXOJSIIEH uyepe3 JBe HaHHble TOYKH. PaccTOsHHME OT TOYKH 110
npsamoil. Kpusbie BTOporo mnopsiaka. KaHonuueckue ypaBHeHUS U TIpadUKH OKPYKHOCTH,
AIITUIICA, TUIIEPOOJIBI, TApaOOJIbI.

Monyns 3. BextopHnas anre0pa.

Bekropel. Monyne Bektopa. OpTbl, HampabisrOnIMe KOCUHYChl. Omnepanuu Haj
BekTOpaMH. CKaJlsIpHOE IIPOM3BENEHUE JBYX BEKTOpPOB. BekTOopHOE mpou3BEAEHHE [BYX
BEKTOpOB. (CMenIaHHOE NPOM3BEIECHHE TpeX BEKTOpoB. Dusnueckoe M TEOMETPUYECKOE
IIPUJIO’KEHNE BEKTOPHBIX IPOU3BEICHUN.

Monynbe 4. Jlunelinas anreopa.

Marpunpl. Onepanuu  Hajg MaTpulaMH. OJIeMEHTapHble MpeoOpa3oBaHUS  CTPOK
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Matpullpl. [IpuBeneHne MaTpuibl K CTyleHYaToMy BuAy W Buay [aycca. Panr maTpuisl.
Onpenenurens MaTpUIlbl U ero cBoicTtBa. OOpaTHas maTpuia. PemieHune cucrteM JUHEHHBIX
anreOpanvdeckux ypaBHEHHH (C TOMOIIBIO OOpaTHON MaTpuilbl, MeTojoM [aycca, METOIOM
Kpawmepa). IlpencraBnenue o TMHEWHBIX BEKTOPHBIX MpocTpaHcTBaX. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUST MATPUIIBL.

4. O0beM y4eOHOH JUCIHIJIMHBI

o B 3auetHpiX | B akamewm.
Bup yae6Ho# paboThl a

SIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JMCIUILIMHBI 10 Y4eOHOMY IIaHy 2 72
Konraktnas padora (KP) 0,89 32
Jlexun 0,44 16
[Ipaktuueckue 3ausarus (I113) 0,44 16
CamocrositesbHas padora (CP) 11 40
CamocTrosTenbHOE U3yUYEHHE Pa3/IeI0B JUCIIUILIUHbI 1,1 36

Bua urorosoro KOHTPOJIA 3a49€T - -

B 3aueTHbIx | B actpos.

Bun yuebHoi paboTbl O qacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 10 Y4eOHOMY IUIAHY 2 o4
Konraktnas padora (KP) 0,89 24
Jlexnun 0,44 12
[IpaxTuueckue 3ansatus (I113) 0,44 12
CamocroniTesnnast padora (CP) 1,1 30
CaMocTosATENbHOE U3YUYEHUE PA3/AEI0B TUCIUIUINHBI 1,1 30

Buja uTorosoro KOHTPOJIA 3a49€T - -

. JOKYMEHT MOJIMUCAH
® HEKBAJIUOUILIUPOBAHHOM
SJEKTPOHHOM MO CHIO

@ Bnanenern: ®unatos Cepreit Huxonaesuu

H.o. npopeKToH_zzﬂ'ly)KGa popeKTopa Mo yIeOHOH
pabore
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