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1 Iesn, 3a1a4n U NJIAHUPYEMble pe3yJbTaTbl 00YUYeHHS 110 JHCHHINIMHE

OCHOBHBIMH LISIISIMH OCBOCHHS AUCHHIUTHHBI «Heopranuueckue moaumepHble MaTepHaIbD»
SIBJBSITOTCSL:

— O3HAKOMJIEHHE OOYYAKOMIHXCS ¢ MHOTooOpasHeM paszjIiuHbIX BHJIOB KePaMHYECKHX H
MJIABJICHBIX MATEPHAIIOR;

— M3YYCHHUE OCHOB TSXHOJIOTHH KePAMHUYCCKHX U ILJIABJICHLIX MATEPHAIOB HEOpraHUUSCKOH H
OpTaHHYeCKOH TIPUPO/IBI;

— U3YUCHHE CHSIH(PUISCKUX CBOMCTE MATEePHAJIOB, BIMSHHE TEXHOJIOTHMH Ha OCOOECHHOCTH
(hopMBI U HOBSPXHOCTH H3ACITH;

— H3YUYeHHE METOJ0B H CPEICTB UCNLITAHUHM U JUATHOCTUKH, MU3VUCHHE METOJOB KOHTPOJII
Ka4ecTBAa KepaMHUUYSCKHX H IUIABJICHBIX MaTepHAasoB, MOKPBITHH, AeTajedl W M3JeiHi, BCe BHIBI
UCTIBITATENILHOTO W MCCJIEIOBATENILCKOTO  O0OpY/IOBAHUS,  AHAJIMTHYECKOW  anmapaTypsl,
KOMITBIOTEPHOTO TporpaMMHOro obectiedeHust Ui oOpabOTKH pe3yIbTaToB, MOJISITHPOBAHHS
MOBEJICHUS] MATEPHAJIOB, OIICHKH U TIPOTHO3MPOBAHHA UX SKCIUTYATAIIHOHHBIX XapaKTePUCTHK.

OCHOBHBIMH 33/1a4aMH OCBOSHHSI JIMCIMIUIMHBI « HeopraHuueck#e OJIMMEpPHBIC MaTEPHAIThI »
SIBJISIFOTCS:

— npuoOpeTeHHe HABBIKOB BbhIOOpa MaTepualia JUIsl pellieHHS KOHKPETHOTO 3a/IaHHs,
VUUTHIBASI COBOKYIHOCTh  (DYHKI[HOHAJNLHO-TSXHUUSCKHUX, MeKOPATHUBHO-XYIOKECTBEHHLIX H
DKOHOMHUUYESCKHX 3a/1a4;

— OCBOGHHE HABBIKOB IMPHMEHEHHSI METOJ0B KOHTPOJI IS OICHKH IoKazaTe/ied KadecTBa
KepaMHUIECKHX U TUIABJIEHBIX MAaTEPHAJIOR;,

— OCBOCHHE CIIOCOOOB pAIlMOHAJNLHOTO MPUMCHEHHS KEpAMHUYCCKHX H  IIJIABJICHBIX
CHJIMKATHBIX MAaTePHAJIOB B YIIAKOBKE,

— U3YUYCHHE JIOKYMEHTAITHH 110 TeXHHKe 0e30MacHOCTH U 0e3011aCHOCTH KH3HE/IeSITeIbHOCTH
B TeXHOJOTHYSCKOM I[HKJIC MPOU3BOICTBA KEPAMHUUSCKUX HU3ICIHH.

OGyuenne Mo JUcHHNIHHe «Heopranwueckue NoJUMEpHbIE MaTepHAlbl» HAIMPABICHO Ha
(hopMupOBaHKE ¥ 00VIAIOMIUXCS CIISTYIOMUX KOMIETSHITHE:

Koa M HauMeHOBaHIe KOMITeTeHITHIT HHI[HIC&TO])LI JOCTIRCHHA KOoMITEe TeHITHH

HIIK-1.1. Bnaneet ocHoBamMu 1UppOBUBAITAN
MoOJ1ejIel THIIOBBIX TEXHOJIOTHISCKHX
HPOIIECCOR.

IIK-1. Cnocoben pazpalbathiBaTh 1UGpOBEIS MIK-1.2. Monemnpyer 1 paspabateipact

MOJCSIIH THITOBBIX TEXHOJIOTHYCCKHX TIPOIECCOB H
STallbl TEXHOJIOTHYCCKHX MponeccoB H

TEXHOJIOTHH MaTepHaJIOB.
COCTABBl MATCpHAJIOB Ha OCHOBE aHallu3a

yCJ’[OBHfI HX OSEKCIIyaTallii W ¢ YYCTOM

SKOHOMHYCCKHX (l)aKTOI)OB.




2 MecTo JUCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH NPorpaMMbl

Hucnummana B1.2.9J1.3 «Heopranudeckue MoJHMEpPHBIE MaTSpPHANLD OTHOCHTCS K OJIOKY

SJICKTHBHBIX JUCITHILIIHH. Z[HCLIHHJ'IHH& <(H60pFaHquCKH6 IMOJIMMCPHLIC MaTCpHAJILI»

B3aUMOCBA3aHA JIOTHYCCKH H COJACPKATCIIBHO-METOJHYCCKH CO CISAYHNHMHA JHCHHIIHHAMH H

npaktukamu QOII:

o «QU3HKAY.

& (XHMHSI MaTCPHAJIOB».

L4 ({(DHBH[IGCKEI.H, KOJUTOMHAA XUMHA H OCHOBLBI JJICKTPOXHMHH ».

L4 (<O6IJ_I€6 MATCPHAJIOBCACHHC H TCXHOJIOTHH MATCPHAJIOB ».

L4 «MGTO,[[I:I HCCIE/TOBAHUA H HCIIBITAHUA MATSPHAIOB> .

& «XHMHSI BBICOKOMOJICKYJLIPHEIX COeTHHCHHI »,

¢ «DH3HKA U XUMHA MaTCPHAJIOB H TCXHOJIOTHYCCKHX ITPOLCCCOBY.

¢ «MeToabI YIpaBJICHHA IMTOBEPXHOCTHBEIMHA CBOMCTBAMH MaTCPHAJIOB».

L4 {(FepMeTHSHPYI-OH_[He H KJICAIIHE MaTCpHaJIbl»:.

L4 {((DOTOHOJ'[HMepHSyeMBIe KOMITIO3HITHH.

3 CTpyKTypa H cojlep:kaHNe TUCITATITIHHBI

O0masi TpyJ0eMKOCTh JUCHHILTHHBI

COCTAaBJIACT 3 34aYCTHBIC

aKaJIeMHYSCKHX Yaca (M3 HUX 534 yaca — camocTosiTelbHag paboTta o0ydaronuxes).

e/THHHAIIGI,

T.e. 108

Z[HCI.[HHJ'[HHE[ H3YYaCTCH B HISCTOM CEMECTPE Ha TPEThEM KYPCE H ABJIHCTCA ,[[HCL[HHJ'[HHOfI 110

BRIOOPY: JIeKIHH — 18 uacoB, JabopaTopHbie paboThl — 36 daca, popMa KOHTPOIS — 3aUeT.

TpyaoeMKOCTEL JUCIHILTHMHBI B YACAX
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3.1 Buasbl yueOHO# padoThI H TPYI0€MKOCTh
3.1.1 Ounas dopma oOyieHHS
Ne B eB110il DAGOTLI Komu4gecro | CemecTphl
wn Ty P 4JacoB 6
1. | AviMTopHBIe 3aHATHA 72 54
B Tom uucie:
1.1 | JJexknuu 18 18
1.2 | CeMuHapCKUS/IPAKTHICCKUS 3aHATHSA 36 36
1.3 | JlaGopaTopHbIe 3aHATHS - -
2. | CamocTosiTe/ThHAn padoTa 54 54




B Tom guce:
2.1 | Pedpepaturnas pabota 18 18
2.2 | Pacuérno-rpaduueckas pabota 18 18
2.3 | Konrponbnas paGora 18 18
3. | llpoMeRyTouHAs ATTeCTALMS 3auer 3aueT
HTOI'O: 108 108

3.2 TemaTn4eckuii J1aH H3yYeHHUH JHCIHILIHHBI
3.2.1 Ounas dopma oOyueHHs

TpynoemkocTs, Uac
AymuTopHast =
padoTa g
No Paznennr/TeMel o E % 5 8
wn THCIATLTHIBI 2 =| 3 & & zZ| 3 =
212|558 E&
5 | EZ| &% &
= a 9 ]8 = E
= = O
1. | Tema 1. Beenenne. 12 2 4 - 6
2. | Tema 2. T'padurst 1.2 2 4 - 6
3. | Tema 3. Curamisl. 12 2 4 - 6
4. | Tema 4. Hutpupl 12 2 4 - 6
5. | Tema 5. TyrommpkHe HeMETUTTHYECKHE MATEPHATIbT 12 2 4 - 6
Tema 6. Kepavmxm. 12 2 4 - 6
Tema 7. I'TMHUCTHIC MaTepHAIIBI. 12 2 4 - 6
Tema 8. [lnapieHbic CHIMKATHBIC MATEPHAIIDI. 12 2 4 - 6
Tema 9. [IpuMcHcHHE HCOPTAHWUYCSCKUX TMOJHMEPHBIX 12 2 4 i 6
MaTepPHAJIOB
HTOT'O:| 108 | 18 | 36 - 54

3.3 ConepxaHne JUCTUIITAHBI

Tema 1. Beenenme. CTpyKTypa THCHIHILTHHEL, ¢¢ MSCTO B IIporpaMMe MpodeccHOHATLHOH
noarotoBkd. llemm u zajaum M3ydeHHs AUCIUILTHHBL KoMmMeHTapuu 1o peKoMeHIyeMoi
mutepatype. KoHTponbHBIE MepolpusITHS H YCIOBHS TMOJMYUSHHS 3adeta. McTopus TexXHOJIOTHH
HEOPraHWYECKUX TMOJHMEPHBIX MaTepHasioB. Poilb HEOPraHHYECKHUX TOJUMEPHBIX MATEPHAJIOB B
pPasBUTHU TeXHHUYeCKoro mponecca. CoOBpeMeHHOE COCTOSHHE M TEepPCHeKTHBBI  PasBHTHS
HEOPraHHYSCKUX IMOJIUMEPHBIX MaTePHATIOB.

Tema 2. I'padurbr. IlomuMepHble MaTepHaldbl  KPHCTAUIHYSCKOTO  TIACTHHYATOTO
CcTpoeHUsL. MEKMOICKYILIPHLIE B3aUMOJCHCTBHSA W XHMHYESCKHE CBSI3H. DISKTPOMPOBOAHOCTD,
TENJIONPOBOIHOCT U CcBeTolponyckanue. O6acTi NpuMeHeHus TpaduTos.

Tema 3. Curamisr cTpykTypa ¥ crpoeHHre. Crioco0bl MOMyUeHHs CHTAIUIOB. Y IpaBisieMast
KpUCTAJUIM3AITHSA: TToJTHAsA, JacTHuHasi. CpaBHUTENLHBIH aHAIU3 CTPYKTYPHI M CBOUCTB CTEKOJ H
KkepaMuk. O0IacTH TPUMEHESHHS CHTAJLIIOB.

Tema 4. HUurpuasl: HOHHBIE, KOBAJlGHTHBIS, MeTautHueckde. CrmocolObl MOMYUESHHS
HUTPUI0B. TBEPIOCTH, XPYIIKOCThL M BRICOKOTEMIIEpATYpHAs IUTACTHISCKas JedopManiis HUTPH/IOB.
OkwuciieHHe W TepMudeckast oopadoTka HUTpH)IoB. QopMupopanne KapOH/I0B U KapOOHHUTPHJIOB.
TepMOCTOHKOCTL, TEMJIO- H  DICKTPONPOBOAHOCTH  HUTpHA0B. [lodmynmpoBOoAHHMKOBBIE H
JUAIISKTPUUScKHe cBoMcTBA HUTPHIOB. OONacTH IpUMEHSHHS HUTPHIOB.

Tema 3. TyromiaBkue HeMeTA/LIMYeCKHe MATEPHAIILI.




OCHOBHBIC TEPMUHBI U TTIOHATHA B TEXHOJIOTHH TYT'OTUIABKUX HeMeTa UIMIeCKHX MaTepHAJIOB .
Cripbe H ceipbeBbie cMecH. Knaccudmukaims nporeccop uaMebueHusi. OTIHIUTE/LHBIE IPU3HAKHA
JpobneHuss W momoJia. TBepjocTh M XPYIKOCTh CHIPheBBIX MaTepualioB. Cyxoe W MOKpoe
JUCTICpTHpOBAHHE. 3epHOBON COCTAB H3MEILUSHHOTO ChIPhs. CriocoObl CMEITUBAHUA ChIPLS B BHS
HOPOIIKOB, CycneH3ui. KpuTepuu KauecTBa CMEIIUBAHUS OJHOPOAHOCTL CMECH M COOTHOIICHHE
HOBEPXHOCTSH pazfena CMEMIMBACMBIX MaTepHaioB. KoarviSIMOHHBIE CTPYKTYPhl H (HU3HKO-
MeXaHHYSCKHE OCHOBBI HX 00pazoBaHHSL.

Tema 6. Kepavmkn.

Knaccuduxarus kepaMHYecKHX MaTepuaioB. CTpykTypa W OTJIHUMTSIbHBIE CBOHCTBA
KepaMHUSCKHX MaTepuasioB. OOmas cxeMa TeXHOJOTHUYSCKHX IPOISCCOB, MPOHUCKOMANMMX IpH
HOATOTOBKE CLIPhS. TeXHomorus moayueHusl KepaMHuecKHX MaTepuanoB. CTpyKTypa H cBoHcTBa
OKCHIHOM KepaMUKH. [Ipupo/iHbIe OKCH/IBI JIJIs1 H3TOTOBIIEHU KepaMHKH. YHcThie (MCKYCCTBEHHBIX )
OKCHABI JJIsI U3TOTOBJICHUA KepaMHKHU. [Ipumenenue okcuanol kepaMukH B ynakoBke. [lopuctas
KepaMuKa. TexXHoJToTHUSCKHE MPHEMbl YMSHBIISHHS MOPHUCTOCTH KepaMHuKH. CrocoObl CHIKSHHS
MOPHUCTOCTH OKCHAHOM KepaMUKH. beckuciopodnbpie COSOUHEHHS] METAUIOB JJIST ITOMYUCHHS
KepaMHUSCKHX MaTepHaioB. OcoOeHHOCTH CBOMCTB OeCKHCIOPOAHON KepaMHKH. PasHOBHIHOCTH
KepaMHUIeCKHX MaTepHaJIoB: Ipy0bie, TOHKHE, IUIOTHBIE, MopUcThie. AGpasuekl, dasHc, nonydapdop,
dapdop, maiiomika. [lpumenerne OeCKUCIOPOTHON KepaMUKH B YITAKOBKE.

Tema 7. I ' THHHCTHIE MMHEPAJTBL

Oco0eHHOCTH  KPHCTAJUIOXHMHYECKOTO  CTPOSHHS  MOpo1000pasyIoiuX MHHEPAJIOB.
CBOMCTBA TIHHHCTHIX MATEPHAJIOB. XapaKTepPHCTHKA XMMHUYECKOTO, TPaHYJIOMETPHUECKOTO,
BEIECTBEHHOTO COCTABOB TJIMHHUCTHIX MOpo)1. MexXxaHWIecKHe H PeOJIOTHISCKHE CBOHCTBA KHIKHX U
IUTACTHYHLIX TJIMHUCTRIX Macc. CTpykTypooOpasoBaHHe B CHETeMe «TJHHa-Boga». Ouzuko-
XUMHYECKHE IIPOIIECCHI, MPOMCXOMSIMEe B IJIMHAX IIPH HArpeBaHUU. TeopHs TepMHYECKOTo
pasmoskeHHsT rauH. Jmarpamma coctostHuA  Al203-Si0, — HayuHad OCHOBAa TEXHOJIOTHH
ATMIOMOCHJIMKATHOM KepaMHKH. TepMHUYecKHe CBOHCTBA: OTHEVIIOPHOCTL, OTHeBasl ycagka,
CTIEKAeMOCTh.

Tema 8. Il1aBJIeHbIe CHIIMKATHBIC MaTe PHAJILI

Knaccudukauu CHIMKATHBIX MaTepHaloB. llmapieHple CHIMKATHL CTPYKTYpa, CRolicTpa,
obnacti npumeHeHusd. Knaccudukanmsi creknia, cTeklioBaHHe M KpucTaummzamus. CrpoeHue H
(UBHKO-XUMHUSCKHE CBOWCTBA CTeKJIA: TUIOTHOCTh, TPOYHOCTh, TBEPJOCTh, XPYNKOCTH,
TENJIONPOBOHOCTh, TEPMOCTORKOCTD, AISKTPOIIPOBOJIHOCTh, ONTHYECKHE TIOCTOSIHHBIS, XUMUYECKas
ycToiunpocTh.  ChIpbeBble  MaTepHallbl  CTEKOJILHOTO  TMPOHM3BOJICTBA,  Bapka  CTEKJA.
Crexioobpasyronie MaTepualibl, MOAH(GUKATOPBI, KpacuTe M, ymuTesd. O0paboTka CHIPhEBBIX
MATepPHAJIOB, IPHTOTOBJNICHHE MHMXThI. [[pou3Bo/icTBO cTpOoMTENnbHOTO cTekia. [leun U TexHoMOTHA
BapKH CTEKJIa, AJICKTPOBAPKA M Taz0dJIeKTPHUYECKasl BapKa CTEKJIa, TeOpHs BapKH CTEKJIA, MOPOKH
CTEKJIA, OTKUT U 3aKaJiKa cTeksionsaesmi. [IpouspojicTea cTekia crnoco0oM BITATHBAHMS, IPOKATKH.
Keapniepoe crexno. IIpoH3BOACTBO apXUTEKTYPHO-CTPOHTEIBHOTO cTekia. CTEKJIOBOJIOKHO H
crexsomnactik. CrexsiHabie TpYObI. [IpouzsoyicTeo cutauios. CTpyKTypa W CBOHCTBA CHTAJUIOB.
Mexaausmbl HOpPMHPOBAHHS KPHUCTAJUTMUECKON CTPYKTYPhI H 3apoJibllieo0pa3oBaHus B CHTAIIIIAX.
[onyvyeHue cUTAILIOB.

Tema 9. Il pumeHeHME HEOPTrAHMYECKHUX TTOJIHME PHBIX MATEPHAJIOB.

KommoHeHTsl B cocTaBe Kpacok. OcoOeHHOCTH TUTMEHTOB MHHEPAILHOTO TPOHCXOMKICHHSI.
Hapbiku paGoThl ¢ KepaMHUECKHMH NHIMeHTaMH. CBOHCTBAa CBS3YIOIMX KPACOK MO CTEKIY H
kepamuke. llpapunbHbiii BRIOOp THIA Tiasypu U Kpacok. CrnocoObl HaHECEHHS KepaMHUSCKHX



Kpacok. MexaHW3M WX 3aKpellUieHHs Ha TOBEPXHOCTH MaTepHaioB. CBoHCTBA JaKOKPACOYHBIX
COCTAaBOB W TOKpeITHH. CHIMKaTHBIe 3MamH. TeXHHYecKHe SMalli W JISKODATHBHBIE SMAJIH.
['pyHTOBBIE W TIOKPOBHBIE 3Mad. [[pHMeHeHHEe CTEKOT W SMalied B yIakoBke. TeXHoJNOTHUYecKHe
MeTObI JeKOPHUPOBAHUS U Tasypopanus. [leuaTs, mramnsl, menkorpadus. Panuonansuelii Beibop
MATepHAIOB IS 23JaHHBIX VCIOBHH OJKCIUIVATAIlMH ¢ VISTOM SKOHOMHYHOCTH, HAIS)KHOCTH,
JONTOBEYHOCTH M DKOJIOTHUSCKHX MOCHSCTBHH HX IPHMEHCHHS.

3.4 TemaTnka mpakTHYecKAX (J1a00paTOPHBIX) 3aHATHIT

e HaunveHoBaHHe JT1a00paTOPHBIX padoT Tpynoemrocrn

wn (uac)
HzydenHe TeXHONOIHH MOIYYEHHs] HEOPTaHHUSCKHX  ITOJIHMEPHBIX

L. MaTePHAIIOB 4
[Tonyyenne KHCIOpPOACOAEKAIUX HEOPraHHYECKUX IIOJHMMEPHBIX

2 MaTePHAJIOB 4

” Hceneioranre npaMepoB NPHMEHEHHsS! HEOPTraHWYECKHUX ITOJIMMEPHBIX i

MaTepHAJIOB

HBy[IeHHe OCHOBHBIX CBOHCTB H XAPAKTCPHCTHK KadeCcTBa TYTOIUIABKHX
HEMETAJUIHY ECKHX MaTEPpHATIOB

5. HSyquHe OCHOBHBIX CBOMCTB IIABJICHBLIX CHIHKATHLIX MaTCpHAJIOB 4
HOJ’IyIIeHI/Ie H2 TIMIpHPOOHLIX OKCHIAOB ILUIABJICHOIO CHIIHKATHOI'O
6 MaTcpHalia &
7 HzroTopienne KepaMHUYCCKHX KpaCcOK H SHSMaJICBbIX HOKpLITHfI PINIE | 4
' MATEPHAIIOB MHOFO(I)yHKL[HOHaHLHOFO Ha3HaAYCHHUA
8 HCCJ’I@,[[OB&HI/IG MNpHMCPOB IMPHMCHCHHA INIABJCHBIX CHIHKATHBEIX 4

MaTepHAJIOB

3.5 TemaTHKRa KYPCOBBIX IIPOEKTOB (KYPCOBLIX pador)
Y4eOHBIM IUTAHOM HE TIPSIYCMOTPEH.

4 YuyeGHo-MeTon4uecKkoe 1 HHGOpMaIIMOHHOE obecTievyeHue

4.1 HopmaruBnbie JokyMeHTbI 1 I'OCTbI

1. ®I'OC BO 22.03.01 Marepuajiope/leHHe H TEXHOJOTHH MaTepHAJIOB, YTBEPHKJICHHBIN
npukazom MOH P® ot 02 urons 2020 r. Ne 701.

2. AkajemMuvecknd  yueOHBIM TJlaH 1o  HampaBlieHWo  noarotopkm:  22.03.01
MarepuanopeieHMe M TeXHOJIOTHH  MatepualioB. Ilpodmius: IludpoBble TEeXHOJIOIHH B
mateprasioBeeHnH. Qopma obyueHusa — ounad. 2024,

3. Marpuna k AVII 22.03.01.02 MarepHajioBe/iecHHEe H TEXHOJIOIHH MAaTepPHAIIOB.
(ITudporsie TexHomoruu B MaTepuanioseeHun ). [lpuem 2024/2025 rr. 2024.

4. Vkaz Ilpezunenta Poceuiickoit ®@eneparmu ot 01.12.2016 Ne 642 «CrpaTeruu Hay YHO-
TeXHOJIOTHYECKOTO paseuTHA Poccuiickod Qeepanvny.

5. Ilpukaz MunnctepcTsa oOpazopanus H HayKua Poccutickoit @egeparun ot 23.08.2017 Ne
816 «O6 yreepknenun llopsiika TpHMEHEHHS  OpPraHUBAIMSAMH,  OCYIIECTBIBIFONIMMH



00pazoBaTeIbHYIO JISITeIBHOCTh, JISKTPOHHOTO O0YUYSHHS, IMCTAHIHOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHI NPH peainzaIiui o0pa3oBaTeIbHBIX POTPAMM».

6. Ilpoderangapr 40.136 - Coenmamict B o0JacTH paspaboTKH, CONPOBOXKICHHA H
HHTCTPALMH TeXHOJIOTHUSCKHX IIPOIECCOB M IHPOM3BOICTB B 0OMACTH MATSpHANOBEICHHS H
TeXHOJIOTHH MaTCPUAJIOB

7. llpoderangapt 26.032 - CeMHAMHMCT O TPOUBOICTRY JAKOKPACOTHBIX MaTSPHATIOR.

4.2 OcHoBHas IMTEpaTYpa

1. Canaxos, A. M., Canaxopa P. A. Kepamuka juist TexHosioros: yuebHoe nmocobue / A. M.
Canaxop, P. A Canaxopa. — Kazanb: Hzn-po roc. texHom. yH-ta, 2019. — 234 c.
(http://www.knigatund.ru/books/185388).

2. Hudpramuer, C. M. Texuonorust kepamuku. Kypc meknmit: yuebuoe mocodue / C. H.
Hudrammes, U. B. Kyznernoea ; Boponex. roc. vH-T uHxk. Texnol. — Boponexx: BI'YHT, 2019. 52 ¢.
(http://www . knigafund.ru/books/180286).

4.3 NonosHuTE/ILHAA JIUTEpaTypa

1. Canaxos, A. M. Kepamuka: HCCIeIOBAHNE CHIPBS, CTPYKTYpa, CBOHCTBA: yaeOHOe mocodHe
/ A. M. Canaxog, P. A. Canaxora; M-Bo o0pas. v Hayku Poccun, Kazan. Ham. uccnes. TeXHOM. VH-T.
— Kazann: Uzn-so KHUTY, 2019. — 316 c. (http://www .knigafund.ru/books/185807).

2. Bobkopa, H. M.O®uznueckasi XUMHs TYTOIJIABKHX HEMETAUIMYSCKHX M CHIMKATHBIX
mateprasio: vueOuuk / H. M. Bobkopa. — Munck: Beim mk., 2019. — 303 c.
(http://www.knigafund.ru/books/181860).

4.4 duiekTponHbIe 00pa3oBaTe/ibHbIE PeCypChbl

1. DrextponHast cripaBotHast ripasosasi cicrema. Koncyrstantl Ikoc hitp://www.consultant.ru/.

2. 9BC «Jlanb» https://e.lanbook.com/.

3. ObC «lOpaiiT» https://furait.ru/.

4. Undopmarmonnnrii moptan OUIIC https://wwwl . fips.ru/.

5. Hayunas snekrponnas 6ubimoreka eLIBRARY .RU https://elibrary.ru.

6. baza naHHBIX IO HAYYHBIM KypHasaMm: Science, Social Sciences, Arts&Humanities Citation
Index.

4.5 JInueH3uoHHOe H CBO0OOIHO pacnpocTpaHsieMoe IporpaMMHoe odecrieyeHme

1. Ilporpammuoe obecrieuenne «CorelDRAW »;

2. llporpammuoe oGecnieuenue « Adobe Photoshop»;
3. llporpammuoe oGecnieuenue «Adobe Illustratory;
4. [Iporpammuoe obecteucHue «Microsoft Office».

4.6 CoBpeMeHHBbIE TIpodeccHOHATBHBIE 0a3bI JAHHBIX H HHPOpMAaITHOHHBIE
CIIPABOYHbIC CHCTEMBbI

Jist Boimonuenus pedepaTHBHLIX padoT, I HOATOTOBKH K JalopaTopHbIM paboTam,
KOJIJTIOKBHYMY H 3aUeTy 00VUaoIiecs JOMOIHUTSIHHO K OCHOBHOMY H BCIOMOTATSIILHOMY CITHCKAM
JIUTEPATYphbl MCIHONB3YIOT CaHThl BEAVINUX IIPOU3BOJUTENCH MOJHMEpPHBIX, KepaMHUUECKHUX,
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CHJIHKATHBIX MaTepHAJIOB, HH(POPMAITHOHHO-CTIPABOTHbIE H TIOMCKOBLIe cHcTeMbl Google, Yandex,
Rambler.

5 MartepuajibHO-TeXHHUECKOe obecneveHne

JleknroHHEIE, a TakxKe JabopaTopHBIC 3aHATHS TPOBOATCA B yueGHoM naGopatopuu 1209
kadeppl HHHOBAIIMOHHBIX MATEPHAJIOB IPHHTME/THAHH/TYCTPHH, KOTOpas paclojiokeHa B yueOHOM
Koprmyce 1o ajipecy: 125008 r. Mockea, yi. llpsaunmiaukosa, J. 2a. YueGHas naGopaTopus ocHalieHa
KOMIUIEKCOM TeXHHUYESCKHX CPE/ICTB!

1. llpubGopamu, HeoOXOAUMBIMHU JJISI BLIIOIHSHHS paboT H3 BeeX pa3/iesioB JTHCIHIIIHHLL

2. HaOoppl cnaiiioB, Mpe3eHTAI[HHM, BHACO(MPATMEHTHI H BH/ICORANMHUCH JICKIHOHHLIX H
J1abOPATOPHBIX 3aHATHH, TUIAKATHL.

3. JTabopaTopHoe obopyaoranue U MeOCITD.

4. MynbTuMeIMHHBIE CpeAcTBa: DKpaH, IIPOSKTOpP, KOMIIBIOTEp, HHTEPAaKTHBHAsA OCKA
(mucrIuiei).

5. bnauku gaGopaTopHBIX paboT, oOpaslbl MaTepHAJIOB I MCCICIOBAHHMA M IepedcHb
npabopaTopHOro 000pyI0BAHMS HeOOXOTUMBIH /ISl IPOBEICHUS HCCIeTOBAHHH.

s caMocTosTebHOM paboThl 00yUalomuUMes IPeIaraeTesl KOBOPKHMHT, PacIoIOKCHHBIH B
aya. 1137, ocHameHHBIH KOMIBIOTSPHOH TEeXHHKOHM ¢ BO3MOJKHOCTBIO TOAKMIOYSHHSI K CETH
«HuTepueT U 0bOecneueHHDIES JOCTYIIOM B 2JISKTPOHHYIO HH(OpMAIIMOHHO -00pazoBaTeILHYIO Cpey
YHHBEPCHTETA.

6 Meroanueckue peroMeH Al

6.1 MeTtoauyecKkye peKOMeHIAIUM T TIPETIOABATE/ A 110 OPTAHM3AIINH 00 YUeHHS

[Ipeniogapanue  TeopeTHUeckoro  (JIGKITMOHHOTO) — MaTepHaia 10 JIMCHHILIHHE
OCYIECTBIISASTCA HA OCHOBE MEKIUCITMIUIMHAPHON WHTErPAllii H MEK/HCIHILUTHHAPHBIX CBsI3ed B
pamkax oOpasoBaTelbHOM TiporpaMMbl W yueOGHOro mjlaHa 1o Hanpaslenuro 22.03.01
MaTtepuanoBejieHre U TEXHOJIOTHH MATEPHAIOB.

[lepeueHpr OCHOBHOH M MOMOJHHUTSIBHOM JUTSPATYphl M HOPMATHBHBIX TOKYMCHTOR,
HeOOXOMUMEIX B X0/[¢ IPLIOJaBaHus JTHCITHILTHHEL, TPHBSACH B I.4.2. U 11.4.3. HacToAmeH padodci
nporpaMMbl. IIpemogapaTennto CAeAyeT OPHCHTHUPOBATH OOVUAIONIHXCS Ha MCIOJIB30BAHHE IPH
MOATOTOBKS K MPOMSKYTOUHOM aTTeCTAIIMH OPHUTHHANBHOM BEpPCHH HOPMATHBRHBIX JTOKYMEHTOB,
JeHUCTBYIONIHUX B HACTOSAIISS BPEMIL.

PekoMeHIOBaHO IMHPOKOS MPUMCHCHHS AKTHBHBIX W HHTSPAKTHBHBIX METOTOB OOYUCHHS,
(hOHITOB OICHOYHBIX CPEICTB, MO3BOJLIIONISS OICHUTh 3HAHHS, YMCHHSA H YPOBSHD IPHOOPESTCHHBIX
kommeTeHIHH. Ha mabGopaTopHBIX paboTax peKOMeHIOBAHO NMPHMSHSHHS 3apaHee pa3paboTaHHBIX
OMaHKOB-OTYeTOB. B paMkax HM3VUCHHS IHCITUILIMHBI BO3ZMOIKHO ITOCCHICHHES TEMATHUSCKHX
BBHICTABOK M CEMHUHAPOB.

6.2 MeTtomuyeckie YKazaHUH 1A 00y4alOIHXCH 110 OCBOEHHIO IUCIMILTHHBI

[Homyuenue yrayOJCHHBIX 3HAHHH IO JUCHHIUIMHES JOCTHTACTCS 3a CUST AaKTHBHOM
caMoCTOATENIbHOH paboThl o0ydarommxces. BeiienseMple dachl 1esiecoo0pasHO UCTIONB30BATE JUIA
3HAKOMCTBA ¢ yueOHOM ¥ HayUHOH JHMTepaTypoH 1o npobiieMam JUCIHILTHHEL, aHAIA3a HAYIHBIX
KOHIIETIIHH.
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B paMkax JUCITUIIIHHBI IPETyCMOTPEHBI pazjiiuHbie OPMbI KOHTPOJIS YPOB Hsl JIOCTHKEHUS
0o0YUArOIIIUMHUCS 3asiBJISHHBIX HHJIHKATOPOB OCBOSHHA KOMITeTeHITHH . DopMa TeKyIero KOHTPOJIs —
akTHBHasA paboTa Ha J1abopaTOPHBIX 3aHATHAX, TUCEMEHHbIE KOHTPOJILHBIE paboThl, TECTHPOBAHUE.
QopMol TPOMSKYTOUHOTO KOHTPOIA MO AaHHOM JUCIHUIUIHHE SBJIACTCA 3adeT, B XoJe KOTOporo
OIICHUBACTCA VPOBCHB JIOCTHIKCHHUA OOYVUAIOMIHUMHUCS 3asBICHHBIX HHIMKATOPOB OCBOCHHSA
KOMIIETEeHITHH.

MeTomryeckie VRA3AHUS IO OCBOEHHIO THCLHITLIHHLI

JlexiiHoHHBIE 3aHATHS TPOBOJSITCA B COOTBETCTBHH C COJIep:KaHHEeM HacTosimiel pabodei
HPOTPaMMBI ¥ TIPEACTABISIIOT cOO0H H3TOKeHHe TeopeTHUYeCKHX OCHOB JIUCIHILTAHLL. [locemenune
JIEKITHOHHBIX 2aHATHH siBIsieTcs 00s3aTe/bHbIM. [IponycK JIeKIHOHHBIX 3aHATHH Ge3 YBAKHTeTbHBIX
OpUYHH W COTJIACOBAHHA ¢ TMpemogaBaTesIeM B oObeMe Oomee 20% orT oOmero KoaHUeCTBA
npeTyCMOTPeHHBIX yueOHbIM TUIAHOM Ha ceMecTp JIeKIud BlieueT 3a co0olf HeBO3MOKHOCTH
aTTeCTAI[HH MO JUCITHILTAHE [T0 HTOTAM CeMecTpa, Tak Kak oOydaromuiics He HabupaeT MUHAUMATLHO
JIOITYCTHMOTO JI TIOJIydeHHd HWTOTOBOH aTTecTallid 1O JICIHILIAHE KOoJWYecTBa OauioB 3a
nocelneHHe JIeKITHOHHBIX 3aHaTHi. KoHCeKTHpoBaHHe JIeKIIHOHHOTO MaTepHalia JIOIYCKaeTcs Kak
MHCBMEHHBIM, TaK H 3JISKTPOHHBIM criocoboM. PeryispHoe MOBTOpPEHHE MaTepHalla KOHCIEKTOR
JeKIHH MO0 KakKIOMY pazfaely B paMKax ITOATOTOBKH K TeKYMHM (opMaM aTTeCTAllHH 110
THCITHILTHHS SIBJIACTCA OMHUM U3 BAXKHCHIINX BHIOB CaMOCTOATC/IBHON padoThI CTYICHTA B TCUCHH S
CeMeCTpa, HeOOXOMMMOM UIA KAadSeCTBEHHOH IOATOTOBKH K MPOMSKYTOUHOM AaTTECTAIlHH TIO
JHCITHILIHEE.

[Iporenenne MadOpPATOPHBIX 3aHATHH IO JHCIHUIUIMHE OCYIMSCTBIISTCS B CIGIVIOMIHX
dhopmax:

— aHaJU3 DKCMEePUMEHTAJILHBIX  P3VIILTATOB, TOMYUCHHBIX B XOA¢  peallH3aIlii
TabopaTOPHBIX 3aHATHIH;

— ONpOC O MaTepHaliaM, PACCMOTPEHHBIM HA JIKITUSX W U3yUeHHBIM CaMOCTOSTENLHO MO
pPEeKOMEH/TOBAHHOM JIHTepaType;

— aHaAJH3 H 00CYIKJICHHES MTPAKTHICCKHX KeHCOB.

[Tocenienne MpakTHYeCKHX (Ta0OpATOPHBIX) 3aHATHH U aKTHBHOE YYACTHE B HHUX SIBIISIETCS
obszatenpHbIM. [Iponyck mpakTHdecKuX (IAGOPATOPHBIX) 3aHATHH (e3 YBAKWUTEeNbHBIX NMPUIHH W
COTJIACOBAHUS ¢ Mpemo/asatesieM B o0beMe Gosee 20% oT ofmiero KonHYecTBa NPeyCMOTPEHHBIX
yueOHBIM TUIAHOM HAa CeMecTp 3aHATHH Jake NMpH YCIOBHH OTJIMYHOH paloThl HA OCTaBIOTMXCS
3AHATHSIX BJIedeT 32 co0ol HeBO3MOKHOCTh ATTE CTAITUH 110 JUCIHILTHHE 110 HTOTaM CeMecTpa, Tak
Kak o0yuaroniiics He HaGHpaeT MEHHHMAITLHO JIOMYCTHMOTO JIJIA MOJTYYSHHS HTOTOBOM aTTeCcTallHH
o JUCIHIUIMHE KoJHdecTBa OaJUlOB 3a TMOCeleHHe W BBINOJHeHHS 1abopaTOpHBIX padoT.
[loaroToBka K mabopaTopHbIM padoTaM 00sA3aTeIBHO BKIOYAST B ¢eOS H3YUCHHE KOHCICKTOB
JCKIHOHHOTO MaTepHalia H PeKOMSHIOBAHHOH JUTSPATYPhI IJIA aJCKBATHOTO TTOHUMAHHS YCIOBHA
U crocolba peleHus MPUKIa HBIX 3a1a4.

MeTomrueckHe YEa3aHMA 110 BLITOJIHCHHIO Pa3JIH'THLIX dI_)ODM BHEeAVINTOPHOMH
CAMOCTOATEILHOH PAdOTLI

HSy‘I@HHQ OCHOBHOH H ,[[OHOJIHHTGJIBHOﬁ JUTCPRATYPLEI, a TAakKMEe HOPMATHBHO-IIPABOBLIX
AJOKYMCHTOB IIO0 JHCHHIUIHHC IIPOBOIHTCIA Ha perHHpHOﬁ OCHOBC OJII TIIOATOTOBKH K
HpOMe}KyTOIIHOﬁ aTTeCTallHH{ 110 JUCHHUILTHHE. CrHcok oCHOBHOM U HOHOHHHTQHBHOﬁ JIUTCPATYPLL H
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00s3aTe IbHBIX K H3YUEHUIO HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB 110 JIKCITUTLIMHE TIpUBe/IeH B 11.4.2.
u 4.3. nacrosmei paboueit nporpammel. CiieqryeT oTIaBaTh NPEANOYTEHHE H3YTISHHK) HOPMATHEHBIX
JIOKYMEHTOB 10 COOTBETCTBYIONTUM paszjieliaM JIUCIUILTAHBI TI0 CPABHEHHIO ¢ MX a/JalTHPOBAHHOH
HHTepOpeTaliuelt B vueOHOHM nuMTepaType. DBeimonHeHue pacudTtHo-rpaduueckux pabor mo
JUCIUIUIMHE SIBJISISTCSL  CAaMOCTOSITeNbHOMH paboTol oOydaromerocs, peatusyemoi B dopme
JOMAIIHETO 23 JAHHUSL

MeToaHueckiie yiRazalis 110 MTOATOTOBKE K IIPOMEKYTOUIOH aTTec TALIM

[TpomekyTouHasi aTTeCTAIMA 110 JUCHHIUIMHE NPOXOHT B dopMe 3adera. OOydaromuics
JIOIIYCKAETCsl K 3a4eTy IPU BBINOJIHEHMHM BCeX 3a/laHMH B YKasaHHbIE CPOKH Nperojlapateliem,
npueeeHHbIX B 11.3.4. [Ipu HecooTBeTCTBHH TpeGOBaHHH K BHITIOJIHEHHIO 3a/IaHHH, O0YIAROIHANRCS K
clade 3a4eTa He JONYCKAeTCs.
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[Ipunoxenue 1

MHUHHUCTEPCTBO HAYKH W BEICIIETO OBPA30BAHMS POCCHHCKOH ®EJEPAITUH
QEJAEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEAX JJEHHUE BBICIIEL'O OEPASOBAHH A

«MOCKOBCKHI NOJIUTEXHHUECKUH VHUBEPCUTET»
(MOCKOBCKHI TIOJIUTEX)

HampasiieHHe OATOTOBKH:

22.03.01 MatepuaJioBeIecHHE H TEXHOJIOTHH MaTepHAIIOB

[Tpoduis: HuxeHepHs NOJIMMEPHBIX MATEPHAIIOB
{®opma 0OyUECHHS: OYHast

Tun 3amau npodeccHoHATBHOM

ACATSIIBHOCTH HaAYIHO -HCCHeI[OBaTeHBCKHﬁ, TeXHOJOTHUCCKUH

Kadenpa: VHHORAITHOHHDIE MATSPHAIH] IPHHTMETHAHHTYCTPHH

®OH/] OIIEHOYHBIX CPEJACTB
MO AUCLUTLIUHE

HeopraHquCKHe MNOJIMMEPHBIC MAaTCPpHAJIbI

Coctaputens: k.Texu.H., MU.JO. Bacunner

Mocksa — 2025
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7 ®oH/J OlICHOYHBIX CPEJACTB

7.1 MeToabl KOHTPOJIA H OLICHHBAHHA Pe3YILTATOB 00YUeHH

Hanmenosamie IIpencraBieHnye
Ne KpaTias xapakTepHcTHEKA 01LI€HOYHOTO
OLIEHOYHOT 0 OLIEHOYHOT 0 CpeICcTBA B
ocC cpeacTBa
cpeacTBa DOC
CpencTBo TpOBepKH YMeHWH TpoBojuTh | bilaHkH — oT4eTOB c
JlaGopaTopHas | caMOCTOSTENbHYIO JTa0OpaTOPHY paloTy H | pBVILTATAMA  BHITIOHESHHS
ll. pabota OIleHUBATh YpOBeHb ocpoeHus | abopatopHodt paboThl ¢©
(JIP) OOYUAOMIUMCS TIPAKTHYSCKHX HABLIKOB M | HHJIMBHIYAJIBHBIM
TCOPETUUSCKHX OCHOB II0 TeME 3adaHHueM
Kontponbhas | CpefcTBo TpOBEpKH YMEHHH TIPUMEHSTh o R —
2. pabota MNOJIYUeHHBIE 3HAHUA JUIS pelieHHs 3aiad .
KOHTPOJILHBIX 33IaHHH
(K/P) OMPEJISIISHHOT O THIIA 110 TeMe HIIH pasjielry
CucreMa cTAaHJAPTHU3UPOBAHHLIX 3aJaHUH,
Teer MO3BOJLIIOAS aBTOMATH3HPOBATD .
3. . (DoHg TeCTOBLIX 3aJaHuH
(T) TPOICAYPY HM3MEPEHHUS YPOBHS 3HAHHN W
YMeHHUH 00y4aromerocs.
[IpoaykT CaMOCTOSITCJILHOH padoThI
o0ygaromierocsi, MpeICTABLIIOMMH  coboi
KpaTKOe H3JI0KCHHE B IHCBMCHHOM BHIE
PedepatpHas | MONYUEHHBIX PE3YJIBTATOB TEOPETHUSCKOTO
4. pabota aHalu3a OMNpe/esieHHOH Hayw HOH (yueGHO- Tembl pedepator
P UCCIIE/IOBATENIbCKOM)  TeMBl, TIJe aBTop
pPACKpBIBAET CYThH MCCIICAYEMOH TpOGIIeMBl,
MPUBOIAT pPa3NTHTHBIE TOYKH 3peHHS, a
TakKe cOOCTBEHHBIE BATJIS/BI HA Hee.
MeTon, AKTHBU3HPYIOIHI nporiece
5 Jluckyccus OoOyUCHMS, H3YUSHHS CJIOXKHOH  TeMEI, Tembl mabopaTopHBIX
' (1) TEOpETHYECKOHN WITH MPAKTHYECKOM pabot
npoliIeMBbl.
Qopma MPOMEKYTOUHOHU aTrecTalui
6. 3a;1eT of0yuaromierocsd, omnpe/jessieMble  YIeOHBIM Komruiekt Guneros
3) MJIAHOM TTO/ITOTOBKH 110 HATIPABJICHHIO
7.1.1 Ilacuoprt ¢oHAa OLIEHOYHBIX CPEJACTB 10 JUCHUILIHHE
Ne Kourpomipyembie TeEMBI Koa xourpomipyemoit HaumeHoBaHe
nn JTUCIHILIIH KOMITeT eHIMI OLIEHOYHOI 0 Cpe/IcTBa
1. | Tema 1. Beegenue. ITK-1 JP, T, 1, P, K/P, 3
2. | Tema 2. I'padwinL ITK-1 JIP, T. JI, P, K/P, 3
3. | Tema 3. CuTamin. IIK-1 JP, T, J, P, K/P, 3
4. | Tema 4. HATpUILI. IIK-1 JIP. T, 1. P, K/P. 3
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5. | TewaS. Tyrormeie TIK-1 JIP, T, JT, P, K/P, 3
HEMETUTTIECKUS MATEPHAIIBI

6. | Tema 6. Kepanmxi IIK-1 JIP, T, 1. P, K/P, 3

7. | Tema 7. I'MHHCTBIC MAaTECPHAILI. IIK-1 JP. T, 1. P, K/P. 3

g Tema 8. [l1apiaeHple CHIHKATHBIS K-1 JIP, T, 7L P, K/P. 3
MaTePHAIIBI.
Tema 9. TlpumeHenue

9. | HeOpraHHYECKUX MOJIMMEPHBIX ITK-1 JP, T, I, P, K/P, 3
MaTepPHAJIOB

7.1.2 TlepeveHb KOMITETEHIINN ¢ YRa3aHUEM 3TaroB X GopMHPOBAHNA B
Ipolecce 0CBOCHUS JUCHUILIHHLL POopMBbI KOHTPOJISE GOPMUPOBAHUA

KOMIIeTe HITHIT
Dranbl
Kox o dopripoBamn
KommiereHimst Popma KoHTpOIA
POC P P (pa3zesrbl
JTUCIMILIHHDI)
IIpoMexyTOUHLII KOHTPOTH:
3aqer
Cmocoben pazpabaTbIBaTh .
Texynuntii KOHTPOJIL:
UGPOBBIE MOMCIH THIOBBLIX
ITK-1 OTYET 110 JTAGOPATOPHBIM paboTaM; 1-5
TEXHOJIOTHUYESCKHX TPOIIECCOB
OJIAHKOROE TCTHPOBAHHE,
U TeXHOJIOTHH MaTepPHAJIOB.
KOHTpOJIbHAs paboTa;
pedepaTrpHag padoTa.

7.2 lllkaa U KpUTEPHH OLIEHUBAHUS Pe3YJILTATOB 00yUeHUs

7.2.1 Kpurepuu olieHKH padoThI 00Y4AKIIET 0CH HA JIa00paTOPHBIX padoTax
(otuet mo nabopatopubiM pabotam OJIP)
(doproiposanne kommetermnmni ITK-1)

«5» (OTJIMYHO): BBINIOJIHEHBI BCe JlabopaTopHbIe paloOThI, NMPEYCMOTPEHHBIE IUIAHOM, W
HAIIMCAHbl 110 HAM OT4YeThl, oOyuaromuiica 0e3 ommOOK ¢/enall HeoOXOMMBIE PacueThl, CPaBHHII
HOJYUYEHHBIE pe3yibTaThl ¢ mokazatessiMi ['OCTa, 1 rpaMOTHO HalKMcal BEIBO/IBI K paGoTam.

«4» (Xopomo): BBINOJIHEHb! Bee JlabopaTopHble paloThl, MPeyCMOTPEHHbIE ILIAHOM, H
HAIIMCAHbI 110 HHUM OTYeThl; OOYHAKONMHCA ¢ KOPPEKTHPYIOIMMH 3aMeuaHHsIMH [pero/apaTelis
¢/lel1aJl HeoOX0/IMMBIE PacueThl H IPAMOTHO HAIIHCAI BBIBOJIBI K paboTaM.

«3» (V/I0B/IETBOPHTEILHO): BBINOJIHEHEI Bee JlabopaTopHble paboThl, NpelyCMOTpEeHHBIE
IJIAHOM, H HAllHCAHBI 1O HHM OTYETBHI, ¢ 3aMeUaHHSIMH IIpernojapaTessl oOydalomuics ciesal
HeoOXoqUMbIe pacueThl M HamHcal BLIBOALI K padotam. PaboThl BBIMOMHEHBI HeOpeIKHo,
IPACYTCTBYET MHOTO HCIIPABJIEHHH.

«2» (HeyIOB/IeTBOPHTEILHO): 00YIAIOMKNCS He BBIMOIHUI WIH BBHITOMHIAT HeNPaBHILHO
JaboparopHble paboThl, MPeAYCMOTPEHHbIE [LIAHOM, HE HAIMCAJl 110 HHUM OTYeThI, He cJleiall
HeoOXO/IMMbIe pacdyeThl H He HallMcall BBIBO/IBI K paboTaM.
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7.2.2 KpuTepHH olleHKH KOHTPOJIHHOH PadoThI
(doprmiposanne kommerermnpmni ITK-1)

KonrposibHast pafoTa BBINOJHSASTCS 10 BapHAHTAM W BKJIOYACT TECTOBLIE 3aJaHUS 110
TEOPETHUESCKHM  pazjlellaM  M3yueHHoro MatepHasia. KouTponbHast palora oleHHBaeTCs B
COOTBETCTBHH € IIPOL[EHTOM IIPABHJILHBIX OTBETOB:

— «OTJIMYHO» - CBhIIITe 85% NpaBUIILHBIX OTBETOR;

— «xopoiro» - o1 70,1% 1o 85% npaBUILHBIX OTBSTOR;

— «YIOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUILHLIX OTBETOB;

— o7 0 10 55% TpaBHUILHBIX OTBSTOB — «HEVIOBIeTBOPHTETILHOY.

Kasx/p1it Botipoc KOHTpOJILHOW paboThl olleHHBaeTes 1Mo naTudauibHON mkane. Mrorosas
OlLleHKA II0 KOHTPOJBHON paloTe BBICTABJLISTCS, HCXOMS H3 CYMMBI 0allIoB, IIOJYUEHHBIX 3a BCE
3a/1aHHA.

- «S» (MATH HAJLTOR): 00 YUAROIHHCA JJEMOHCTPHPYET CHCTEMHBIEC TEOPETHUSCKHE 3HAHUSA: Ha
TEOPETHUECKHH BOIIPOC KOHTPOJILHOH paboThl OTBEYaeT I'PAMOTHO H IIOJIHO, JIAeT JIOMOJHHTEIbHbIE
NOSICHEHHUS K KayKI0MY TeCT-BOIIPOCY.

- «4» (deTnIpe Oasima): odydalomuiics ¢ HeOOMLIMIMMH HETOUHOCTIMH JEMOHCTPHPYET
CHCTeMHLIC TeOpeTHUCCKHME 3HAHMS: Ha TCOpPeTHYECKHE TeCT-BOIPOCH KOHTPOILHOH paboThl
OTBEYAET IPAMOTHO U IIOJIHO, HA HEKOTOPBIE TECT-BONPOCH JaeT NHCEMEHHBIE TIOACHEHHUS.

- «3» (TpH da/L1a): 00YUAIOMUHCS He AEMOHCTPUPYET CHCTEMHBIC TCOPETHUSCKUS 3HAHMUS:
IO TecT BOMpocaM KOHTPOJLHOH padoThbl OoTBeUaeT YAcTHUHO H JOIycKas OIMMOKM, He JaeT
HeOOXOUMBIX HOSICHCHHH.

- «2» (Ba 6asLIa): 0OYUAKOIIMHCS He HMeeT CHCTEMHBIX TeOPeTHUSCKHE 3HAHUH: Ha BOIIPOCHI
KOHTPOJILHOH paboThl OTBEYAET YACTHYHO W ¢ IpyObIMH OHMMOKaMM, He JlaeT HeoOXOUMBIX
MOSACHEHHH.

- «1» (omuH Ga/ur): oOyYAIONIUUCSH HE WMEeT CHCTEeMHBIX TeOpeTHUECKHe 3HAHWH: Ha
TEOPETHUYECKHE BOIIPOCHI KOHTPOJIBHON paboThl He OTBEYALT, HE JIaeT JONOJIHHTEIIBHBIX TTOSCHSHHH.

7.2.3 Kputepum o11eHKH OJIAHKOBOT 0 TeCTHPOBAHUSA
(popmuposanye kommeTemmuu ITK-1)

BinaHkoBoe TECTHpPOBAHME [HIIETCH WHAMBHIYaIbHO, O€3 KOHCVIILTALIMH BO BpeMs
HPOBE/ICHHA TECTA ¢ NPENOABATENIEM HITH € JIPYTHMH 00YUAKOIIMMHCS.

1. TlpenojaBaresaro MOKHO 3a)1aTh BOIIPOC BO BpeMs IPOBEJICHHS TeCTa B TOM Cllydae, eclii
€CTh HEACHOCTH B BOIIPOCE TeCTa.

2. Bpemst BLEITIOJTHEHHS 33/TAHUH TECTa CTPOTO OrpaHuueHO — 00bITHO 30-60 MUHYT, HO BIIOJIHE
JIOCTATOYHO U CIIOKOHHOTO OTBETAa Ha Bee BONpOChl. BpeMsi okoHYaHMs TecTa coobiaercs
npeno/lapaTesieM /10 Hayajla TecTa.

3. Ha kax/ib1ii BOIPOC TECTA HMEIOTCS OT YSTBIPEX J10 IISCTH BAPHAHTOR OTBeTOB. Cpe/ii HUX
€CTh IIPABHJIbHBIE H HElIPABWJIbHBIE OTBEThI. 3a/1a4a o0yuaronerocs HalTH NpaBHIIbHBIC OTBETHL.

4. Bonpochl Tecta nojioOpanbl TakuMm o0pazom, 9ToObl B KaK/0M BapuaHTe ObUTH Ooniee
IpocThie U GoJee CIOXKHLIS BOIIPOCHL.

5. HexoTopble BOIIpOCHl TecTa coAep:kaT He OJWH IPaBHIBHBIA OTBeT. llonoxuTeNnbHBIM
pe3yJILTATOM OTBETA Ha TAKOH BOIPOC SIBJISIETCA HAXOMJICHHe OoOYyHalOIMMCs BCeX NMPaBHIIBHBIX
oTBeTOB. ECIIH OTMEUEHBl HE BCE NPABHIIbHBIC OTBEThl MJIM OTMEYEHBI KAaK NPABHJILHBIH, TaK W
HETIPaBHJILHBIH OTBET, TO TAKOH pe3yJIbTaT OTBETa Ha BOIPOC CUMTASTCS HENPABHIILHBIM.
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6. OOyuaromuics MOKET HAITHCATh CBOW KOMMEHTAPHH H JIOTIOJIHEHHS K JIFOOOMY BOTIPOCY
Tecta. Ecim nipu sTom OyjieT NpoJIeMOHCTPHPOBAHO XOpOINee 3HAHHWE CYTH BOINpOca, TO TaKHe
JIOTIOJTHEHUS SIBJIIFOTCS] OCHOBAHUEM IS JT0OABIICHHS TIpeTiojiaBaTelieM JONOJHATEILHBIX OalljIoB K
o0miell peHTHHTOBOH OICHKE 3a MPOXOKICHHE TecTa. KoMMeHTapUH U JOTOJIHEHHS HE 3aMSHSIOT
coboif 0TBETA Ha COOTBRTCTBYIOIIHH BOMIPOC TECTA.

brmankoBoe TecTHpOBAHHE OI[EHUBACTCS B COOTBETCTBHH ¢ MPOLISHTOM IIPABUJILHLIX OTBETOR,
JAHHBIX OOYUAIOUMMCS Ha Bompochkl TecTa. CTaHmapTHas MIKala COOTBSTCTBHS Pe3yibTaTOB
TCCTHPOBAHHS BRICTABIIISMON OalTbHOM OIICHKE:

— «OTJIMMHO» - CBhIIIE 85% IIPAaBUIILHBIX OTBETOB;

— «xopomo» - oT 70,1% g0 85% npaBHIILHBIX OTBETOR;

— «YJIOBJIETBOPUTENBHO» - 0T 55,1% g0 70% npaBHALHLIX OTBETOB;

— o1 0 10 55% TpaBUILHBIX OTBETOB — «HEYIOBIeTBOPUTEILHO).

Pernament TecTHpoBaHUS BKIIIOYALT:

— KOJIM4eCTBO BonpocoB — 10-20; — npoJomKnTe IbHOCTE TecTHpoBanusd — 30-60 MAHYT;

«5» (OTJIMYHO): TECTUPYEMBIH JIEMOHCTPHPYET CHCTEMHBIE TEOPETHUESCKHE 3HAHHS, BIaJleeT
TepMUHAMHU W obnafaeT criocoGHOCTRIO OBICTPO pearupoBaTh Ha BONPOCHI TECTA.

«4» (XopolIo): TECTUPYEMBIH B IEJIOM JAEMOHCTPUPYET CHCTEMHBIE TEOPETHUECKHEe 3HAHHS,
BiajieeT OOJIBITHHCTBOM TEPMHHOB H o0JajjaeT cnocoOHOCThIO OBICTPO pearupoBaTh Ha BOMPOCHI
TecTa.

«3» (V/IOBJIETBOPMTEIHHO): CHCTEMHBIE TEOPETHUECKHE 3HAHWUA Y TECTHPYEMOro
OTCYTCTBYIOT, OH BJIQJIeeT HEKOTOPHIMH TEPMHHAMH H Ha BOIIPOCHI TECTa pearupyeT JOCTATOTHO
MEJUIEHHO.

«2» (HeyIOBJIeTBOPHTEILHO): CHCTEMHBIC TEOPSTHUSCKHE 3HAHUSA YV TECTHPYEMOTO
OTCYTCTBYIOT, TEPMHHOJIOTHEH OH He BJIJIeeT W HA BOTIPOCHI TeCTAa pearupyer Me/JICHHO.

7.2.4 Kpurepum olleHKH JUCKYCCHH
(bopruposanue kommerenuuii ITK-1)

Jluckyccust poBojuTea ¢ O0VUAOIMMMHCS JIJISI 3aKpeIUICHHS TEOPeTHUSCKHX paz/elioB
H2VUSHHOTO MaTepHasa, a TAKKe o JabopaTopHeIM paboTam.

- «3» (oT/mMuHO): 00VUAIONMIHKICS JeMOHCTPHPYST CHCTEMHBIC TEOPETHUSCKHE 3HAHHS,
BJaJIeeT TePMHHOJIOTHESH, MpeqoCcTABIACT apr YMEHTHPOBAHHBIC BRIBOJIBI U 0000IICHHS B OBICTPO
pearupyeT Ha YTOUHSIONIHE BOIPOCEI.

OOVYYaOIIHHCS Ha BRICOKOM YPOBHE:

- JleMoHETpHUpYET CrocoOHOCTh pa3pabaThiBaTh MU(POBLIE MOISTH THIIOBBIX TEXHOJIOTHUSCKHX
IPOIECCOB ¥ TEXHOJIOTHH MAaTepHATIOB.

- «d» (Xopolo): 0OVIAIOIMUHCS JSMOHCTPHPYET MPOUHbIS TCOPSTHUSCKH S 3HAHUS, BIAJCeT
TSPMHUHOJNOTHEH, TMPeJOCTABISICT ApTyMEHTHPOBAHHBIS BLIBOALI W 00OOMICHHS, IIOKA3LIBAST
cBoOO/IHOE BJIa/ICHHE MOHOJIOTHUSCKOH peublo, HO TIPH BTOM JejlaeT HEeCYNIECTBEHHbIE OMUOKH,
KOTOpbIe OBICTPO HCHpaBJSIET CAMOCTOSNTEILHO MM TIPH  HE3HAYHTEIBHOH  KOPPEKITHH
nperoyaBaTenem.

OOGyUaroIUHCs XOpoIIo:

- JemoHCcTpUpYeT criocoOHOCTH pazpabaTeiBaTh HHGPOBBIE MOJSIH THIOBBIX TeXHOJIOTHUYECKHX
IPOIECCOB M TEXHOJIOTHH MAaTepHATIOB.
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- «3» (YIOBJICTBOPHTEIBHO): 00YHAIOIHICS JIEMOHCTPHPYET HerJyOOKHe TeopeTHUecKHe
3HAHHA, HEJOCTATOYHOE YMEHHE MpPEAOCTABJISTh aPTYMEHTHPOBAHHbLIE BBIBOJABI H PHBOJIHTH
HpHMEPBI,  MOKA3BIBAET  HEJIOCTATOYHO  CBOOOJHOE  BJIAJICGHHE MOHOJIOTHYECKOH  pevbio,
TCPMHHOJIOTHEH, JeaeT OMHMOKH, KOTOPBhIE MOMKET HCIPAaBHThL TONBKO TIPH KOPPEKITHH
IPCIOTABATEIICM.

OO6VIaIOMHUHCA Ha VIOBJICTBOPHTSILHOM YPOBHE:

- JleMOHCTpHPYET CIOCOOHOCTE pa3pabaThIBAThL MH(POBLIE MOACTH THIIOBBIX TEXHOJIOTHUSCKHX
HIPOIECCOB H TEXHOJIOTHH MATCPHAJIOB.

- «2» (HeYIOBJIeTBOPHTEILHO): 00VIAIONHHCT JEMOHCTPHPYET HE3HAHHE TCOPETHUCCKHX
OCHOB TIpSAMETA, He VMEST MPSAOCTABIATE apTYMEHTHPOBAHHLIC BHIBOALI H MIPHBOTUTE MPHMEPEI,
MOKa3BpIBacT CMabo¢ BIAJCHHE MOHOJOTHUCCKOH PEUbIO, HE BIAJCCT TSPMHHOIOTHCH, MPOSBIICT
OTCYTCTBHE JIOTHYHOCTH H TOCHEIOBATETLHOCTH HAJIONKEHHS], JIeaeT OMMUOKH, KOTOPbIe He MOXET
HCTIPABHTL JAKEe TMPH KOPPEKIHH IPEMOTaBaTe/IcM, OTKA3LIBACTCA OTBEUATH HA JOTOJHHTCIBHBIC
BOTIPOCHL.

OOYYaOIHHCS:

- He BiameeT crmocoGHOCTRIO paspabaThiBaTh IMAGPOBLIE MOJCIH THIIOBLIX TEXHOJIOTHUSCKHX
HPOIECCOR H TEXHOJIOTHH MATEPHATIOR.

7.2.5 KputepuH olteHKH pede paTHBHOH PadoThI
(doproiposanne kommetermnmni ITK-1)

PedepatrpHast paboTa Mo THCHHIUIHHE ONCHHBACSTCA B HamazoHe oT 0 o 40 Gamwmor. basms
3a pedepaTHBHYIO paboTy HAYHCISIIOTCS CIISYIONIHM 00pasomM:

Konevnnnit

Ne - KomnruecTBO pe3yaLTAT 1o
Pe3yanTaThl KOHTPOILHBIX Me PONpHsITHI .
oa/LioB KOHTPOJIbHOMH

TOIRE

B pedepatuBnoit  paGoTe Tema  pacKpbITa
HOJIHOCTLIO;  paboTa  BBINOMHEHA B CPOK;
oopMmiieHHEe, CTPYKTYpa H  CTHJIL  paboThl
COOTBETCTBYHOT NPE/IBSABIASMBIM TpeOOBaHHAM K
TEKCTOBBIM  JIOKYMeHTaM; paloTa  BBINOJHEHA
1. | caMOCTOSATEIbHO,  NPUCYTCTBYIOT — cOOCTBEHHBIE 40 3aUTeHO
0000mEeH s, 3aKIFYSHHS U BBIBO/IBL, MPABHIIbHbBIE
OTBETHI HAa BCE BOIPOCHL MpH 3aluTe paboThl.
OO0yuaromuica Ha BBICOKOM VYPOBHE BJIAJeeT
HABBIKAMH I[IOMCKA, aHaJIM3a MaTepHalla B CBOSH
npodeccuoHaIbLHOH JesTeIbHOCTH

Tema pedepatuBHoli  paloThl  packpeita C
HEe3HATHTEIhHBIMH 3aMEUYaAHHSIMH, pabota
BBITIOJTHEHA B CPOK; B OQOPMIICHHH, CTPYKTYpe H
2. | crune pabotel Her rpyOBIX omuOoK;, pabota 30 3a4TEeHO
BBIIOJIHCHA ~ CAMOCTOATSNIBHO,  NPHCYTCTBYIOT
coOcTBeHHbIe 0000MEHHs, 3aKIIOUCHHS H BLIBOJILL,
JaHbl IMpaBWILHBIC OTBeTLI HAa BCE BOMPOCHL ¢
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HOMOIIBIO  [Ipenojaparens IMpH 3amure paboThl.
OOyuaromuic Bia/leeT HaBbIKAMH [TOMCKA, aHAJIH3A
H  HCHOJB30BaHUS  0030pOB,  HOPMATHBHBIX
JIOKYMEHTOB B cBoeH  npodeccHOHANILHOH
JeATeILHOCTH

Tema pedepatuBHolf padoTLl  packpbiTa  He
HOJHOCTEI; paboTa BBINOJIHEHA ¢ HAapYIICHHSIMH
rpaduxa, B ohOpMIICHHH, CTPYKTYpE U cTHIIe paboThl
ecThb HE/IOCTATKH; pabora BBITOJIHEHA
CaAMOCTOSITEJIEHO,  NPHCYTCTBYKOT — COOCTBEHHBIE

ot 22 no 30 3a4TeHO
0000IeH s, IPU 3amUTe paboTHI TIOJIYUESHBI OTBEThI
He Ha Bce Bompocel.  OOvuaromuiica Ha
YJIOBJIETBOPUTEJILHOM YPOBHE BJIaJIeeT HaBBIKAMH
[OUCKA, aHAJIM3a W MCIIOJIb30BAHHA HOPMAaTHBHBIX

JAOKYMCHTOB

Pazjensl pedepatuBHOH paboThl BBINOJHEHBI He
HOJHOCTBK) WM BBIIOJIHEHBI  HElIPaBHIIBHO,
OTCYTCTBYHOT HJIM C/1eJIaHbl HENPABHIILHO BBIBO/IBI H
obobmenus; oopmiteHne paboThl HE COOTBETCTBYET
Hpe/IbsBIsieMbIM  TPeOOBAHHAM, HET OTBETOB Ha

or 0 o 21 He 3a9TEHO
BOMPOCHI  [IpenojiapaTesis MpH  3aiuTe paboThl
OOyuaromuica He BllajleeT HaBbIKAMH [OHMCKA,
aHaJlM3a M HCMNOJIBb30BAHUSA  HOPMATHUBHBIX
JOKYMEHTOBR B ¢Boel  mpodeccHonanbHoH

JeSITCIILHOCTH).

7.3 OneHo4HbIe cpe/IcTBa

IlokazaTenem VPOBRHA OCBOCHHA KOMIICTCHIIHH Ha pazjIMdYHbIX STallax eé (bOpMHpOBaHI/IH
ABJFICTCH JOCTHXKCHHC OﬁyanOIJ_II/IMI/ICH IUTAaHHPYCMEBIX pE3VIILTATOB OﬁyquHH 110 JUCITHUILIIHHE.

IIK-1. CnocodeH pazpadarsiBaTh MG POEbIe MOAE/H THITOBBIX TE€XHOJIOTHYECKHX
IPOIIECCOB M TEXHOJIOTHH MATePUATIOB.
HIIK-1.1. BrageeT ocHOBaMH ITH(DPOBHRAITHN MOJCIICH THIIOBBIX TEXHOJIOT HUSCKHX MPOI[SCCOR.

HIIK-1.2. MopeoupyeT H paspadaThlBacT 3Talbl TeXHOJOTHUSCKHX IIPOISCCOB M COCTABHI
MATepPHAJIOB Ha OCHOBE AHAIM3a YCIOBHH HMX DKCIUTyaTAllHM H ¢ Y9eTOM DKOHOMHYCCKHUX

(dhakTOpOB.

KoMmoHeHTBI Kpurepun oueHuBanust

HHJHKATOPOB

JOCTHKEeHHA

2 3 4 5

KOMITe TCHIIHH
3HaeT, Kak BUameTh | OGydarornpiica OByyaroTIHica ObyyarotIiica OByJaroTIHica
OCHOBAMEH JEMOHCTPHDYET TIONMHOE | JAEMOHCTPHPYET HETIONHOE | AEMOHCTPHPYET HacTHMHOS | AEMOHCTPHPYET TIONHOS
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TIH(DPOBET3ATIHE OTCYTCTRIE ML | COOTBETCTRBHE KaK BIANETH | COOTBETCTBHE KaK BIRJESTH | COOTBETCTBHE KakK
MOfEMel  THTIOBBIX | HEOCTATCOMHOS COOTBETCTBHE | OCHOBAMH TTA(GPOBMIAIMH | OCHOBAMM TTAGDPOBIBAIIMM | BIAIETH OCHOBAMH
TEXHOIOTHYCSCKHX KaK  PBI@ASTh  OCHOBEMH | MOASTRH THIIOBEIX | MOmeneH THIIOBBIX | LIH(POBIH3AIIHE MOTETH
TIPOTIECCOB. T POBET3ATIHE MOJETEH | TEXHOTOTMHECKIX TEXHOTIOTHUECKIX THITOBBIX
THIIOBBIX  TEXHOJIOTHMECKHX | ITPOLICCOB. TIPOLICCOB. TEXHOMOTHYSCKHX
TIPOLIECCOB. TIPOLIECCOB.
OOyYarOIIHIC G O0yJarOIIHICS
Yneer BIAfieTh | OOyuarormpicd He YMeeT HIH | JEMOHCTPHPYET HETIONHOS JIEMOHCTDHDYET HACTIMHOR JEMOHCTPHPYET TIONHOES
OCHOBaMH B HSJOCTATOMHOH CTETRHH | COOTBETCTEHR VMEHHI . cppiy | COCTBETCIEHE YMEHHIT
T POBH3AIIHH YMEET BIAIETh  OCHOBaMH | BIIAICTh OCHOBAMH Y OC?{I: BIIAJICTE OCHOBAMH
MOfEmet  THTOBBIX | TTEIChPOBET3ATIE Mofeneit | mphportmarper - MomensH S ——— THPOBI3AITHH MOTETSH
TEXHOIOTHYCCKHX THIIOBBIX ~ TEXHOTIOTHICCKHX | THITORBIX THITOBBIX
THITOBBIX TEXHOIIOTHYSCKHX
TIPOTIECCOB. TIPOTIECCOB. TEXHOTIOTHHECKIX B TEXHOTOTHHECKIX
TIPOLIECCOB. o ' TIPOTIECCOB.
2 o = O0yJaroIIHicd B
Braneer HapbIkamu M | OOyyarornpiicss He Blameer | OOydarommiicss  eaameeT | OOYUAROINHICA —YacTHIHO O e BT
OCHOBAMH HIH B  HOOCTATOWHOH | HABRIKAMH H  OCHOBAMH | BIafeeT  HARRIKAMH  H " oco
T POBET3ATIHE CTETIEHH BIAIEET HaBbIKAMH M | TRDPOBMBAITN  MOTENEH | OCHOBEMH  TIPOBIBATTEED OB MIEneht
MONEeH  THIOBBIX | OCHOBAMH — IIF(DPORHBAIIMH | THITOBBIX MomereH THIIOBBIX OBBLX
TEXHOIOTHYCCKHX MOIETRH THITOBEIX | TEXHOOIHYSCKHX TEXHOTIOTHYECKHX
TIPOTIECCOB TEXHOMOTHYECKHX TIPOTIECCOB. | TIPOTIECCOB TIPOTTECCOB TR en
' ’ ' ' TTPOLIECCOB.
3Haer, Kak 2 s 2 OOy 1arOITIHIACT
’ OGyqarorpiicsa OByyaroTIHica OByyaroTIHica i
MOTHpOBATD H JEMOHCTPHDYET TIONMHOE | JEMOHCTPHPYET HEMOTHOE | JAeMOHCTPHPYET YacTHUHOS ASMOHCIPHPYET TIOMHOS
PpaspadarblBaTh STAIbL . . COOTBSICTBHE — SHAHHIL
OTCYTCTBIE W | COOTBETCTRHS 3HAHMI KAK | COOTBETCTRHE 3HAHMG Kak
TEXHOIOTHYCSCKHX KaK MOICIHPOBATH H
HEZIOCTATOHHOE COOTBETCTRHE | MOJIEMHPOBATh H | MOAEIHPOBAThH H
TIPOTIECCOB H COCTABBI = paspabarTeiBaTh  STAITHI
SHAHHIT KAK MONCIHPOBATE M | paspadaTbIBaTh STanel | paspadaTbIBaTh 3TarkI
MaTePHATIOB Ha TEXHOMOTHISCKHX
PpaspadarblBaTk STATEL | TEXHOIOTHYSCKHK TEXHOTIOTHYSCKHX
OCHOBE AHATIH3A TIPOTIECCOB M COCTABHI
. TEXHOMOTHYECKHX TIPOTIECCOB | TIPOTIECCOBR M COCTARBI | TIPOIECCOB M COCTaBBI
YCIOBHit HX MATEPHATIOB HA OCHOBE
H COCTaBBl MATCPHATOB HA | MATCpHAlOB Ha OCHOBS | MAalcpHaloB Ha  OCHOBE 5
SKCIUIYaTaliH H ¢ e i & aHaTH3a  YCTIOBHH —HX
OCHOBS QHAMZA YOIOBHH HMX | aHalM3a  YCIOBHH  HX | aHAmM3a  YOIOBHI — HX
YHCIOM SKCITIYATalMH H ¢ YISTOM | SKCITIyaTallHH M ¢ YYCTOM | SKCIDIyaTalli H ¢ YYeTOM SRUDyTal - - ©
SKOHOMIHECKHX VHETOM SKOHOMIMECKHX
IKOHOMFMECKHX (JAKTOPOB. SKOHOMHHECKHX (PAKTOPOB. | SKOHOMIMECKHX (DaKTOPOB.
(haKTOpOB. dharTopos.
YMEET MOIETHPOBATE . . OByJaroTIHica
OOyYarOIIHIC OOyYarOIIHICS
H PHpATHHIRATY OGy4aroLIHACSA He yMeeT WIH | JEMOHCTPHPYET HEIIONHOS | JSMOHCTPHPYET YacTHIHOS ARATRIDIYEL DEES
3TarbI o i .. | coorBercTEME  yMeHIM
B HSJOCTATOMHOH CTETRHH | COOTBETCTEHR VMEHHI | COOTBETCTBHR YMCHHIH
TEXHOTOTHY2CKHX & W P [re ey i | e G 11 | MOTETHROBATD H
TIPOTIECCOB H COCTABBI EE S e e paspabareiBaTh  STAIBI
PaspadarTbiBaTh 3Tanel | paspadaTbIBaTh STanel | paspadaTbIBaTh STallbI
MATEPHATIOR Ha TEXHOITOTHYECKHX
TEXHOMOTHYECKHX TIPOIIECCOB | TEXHOMOTHUSCKIX TEXHOTIOTHUECKIX
OCHOBS aHATIIBA MPOLIECCOB M COCTABEL
. H COCTaBBl MATCPHATOB HA | IPOLIGCCOB M COCT@BBL | IPOLIRCCOB M COCTABbL
YCIOBHi HX . MATEPHATIOB HAa OCHOBE
OCHOBE aHAMMIT3A YCTIOBHIT X | MaTepyamop Ha OCHOBE | MATEpPHATioR Ha  OCHOBE ..
SKCITYaTal il o ¢ - . aHali3a VCIORHH WX
", SKCIIEral M C YCTOM | QHAUIBA  YCIOBHH  HX | amamia  yenmopmii  mx | oo 5 &
SKOHOMHHECKHX (haKTOpPOB. SKCITTYaTAlHH H ¢ YISTOM | SKCIDIYaTalliHH H ¢ VICTOM ;
SKOHOMIHECKHX aictope Ty v Ty b VHETOM SKOHOMIMECKHX
SKOHOMHHECKHX (PAKTOPOB. | SKOHOMIMECKHX (DaKTOPOB.
(hakTopoB. (haKTopoB.

Brameer  HaPBIKAMH
MOJIETIHPOBATh H
paspabaThIBaTE 3TAITBI
TEXHOTIOTHYECKHX
TIPOLIECCOB H COCTABBL
MATePHATIOB Ha
OCHOBE aHAIIMEA
YCIIOBHHI HX
SKCITTyaTalii H ¢
YIETOM
SKOHOMFMECKHX

(haKTopoB.

OGyJarolHica He Blaneer
HITH B HeTOCTATOYHOH
CTEIEHH BIlajeeT HABBIKAME
MONEIHPOBATE H
paspabaThIBaTE 3Tarnbl
TEXHOIOIHYECKHX. TIPOLIECCOB
M COCTaRBl MATEPHANIOR Ha
OCHOBE aHANI3A YCTIOBHIT HX
SKCIDLyalalid H ¢ YUETOM
IKOHOMPMECKHX (AKTOPOB.

OOVJaroIMiCs  BIIameeT
HABBIKAMI MOTIETHPOBATE F
PpaspalaTeBaTh STarbL
TEXHOTOTIHECKHR

TIPOTIECCOB. M COCTABHT
MATCPHATIOB HA  OCHOBE
aHalM3a  YCTOBMH — HX
SKCITIYETAlIH H ¢ YIeToM
IKOHOMHICCKHX (DaKTOPOB.

OOVYarOIIHICA  YaCTHIHO
BITAIRET HABBIKAMI
MOIEIHPOBATh H
PpaspalaTeBaTh STallbI
TEXHOTIOTHHECKIX

MPOLIECCOB. M COCTaBBI
MATEPHATIOB HA  OCHOBE
aHaM3a  YOTOBHMH — HX
SKCIULyaTallHi H ¢ YUeroM
SKOHOMHIECKHX (JAKTOPOB.

O0yJaroTIHica B
TIOTHOM O0BEME BIRICCT
HABBIKAMET
MOIETTHPOBATh H
paspalarblBaTh — STAIMbL
TEXHOTOTHUECKIX

TIPOLIECCOB H - COCTABEL
MaATePHATIOB HA OCHOBE
aHaTM3a VCIIOBHH —HX
SKCIDIyaraltd M ©
YUETOM SKOHOMFMECKHX
(haKTopoR.

7.3.1 Texyumuii KOHTpPOJTHL
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Kpurepim olieHKHI MPOMEKYTOMHOT 0 KOHTPO.IA - 3a4eTa
(doprmiposanne kommerermnpmni ITK-1)

K nmpoMexyTouHOH aTTecTallMH JONYCKAKTCA TOJBKO 00yYaroImuecs, BBINOJIHHMBINHE BCE
BH/Ibl yueOHOH paGoTel, npeaycMoTpeHHble pabouel NpOrpaMMoH 1O JIHCIMIUIMHE, Y CIIENIHO
BBINOJIHAIIM Bee JlabopaTopHble padoThl, MOJATOTOBMIIM M 3AlMTHIM pedepaTHBHYIO padoTy, B
HPOTHBHOM CJIydae, 00yUalolyecs K 3a4eTy He TOIYCKAIOTCH.

HIxamna
IosacHeHnne
OLIeHUBAHHS
BemmosHeHBI Bce BHABI yUeOHOH paboThl, IpeIycMOTpeHHbIe YueOHBIM
miaHoM. OOyYaromuics JSMOHCTPHPYET COOTBSTCTBHE 3HAHHH, YMCSHHH,
HABBIKOB  TIPHBEJCHHBIM B TaOnWMmax  TokazaTese,  omepupyeT
3auteHO MpUOOPETSHHBIMH 3HAHHAMH, VMCHHSIMH, HABBIKAMH, TPHMSHSST HX B

CHTYAIHsIX TIOBBIMIEHHOW CJ0KHOCTH. lIpu sToM MoryT ObITh JONYIIEHBI
HE3HAUUTENIFHBIC ONIMMOKH, HETOYHOCTH, 3ATPY/HEHHS IPH aHATIHTHYCCKHX
OMepalusIX, HepeHoce 3HAHNN U YMEHHH Ha HOBBIS, HECTAHIAPTHBIC CUTYAIIHH.
He BpimosHeH oauH WiH Oosiee BHAOB yueOHOM padoThl, MpeayCcMOTPEHHBIX
vaeOHBIM MaHoM. OOvYaromuiicss JeMOHCTPUPYET HEMOIHOS COOTBETCTBUE
3HAHWH, VMEHHWH, HABLIKOB TIpHBEJASHHBIM B TaOImHIAX TOKazaTeleH,
He zauteno JIOTYCKAITCA 3HAYUTENBHBIE ONMHOKH, TPOSBISETCS OTCYTCTBHE 3HAHUMH,
YMEHHWH, HABBIKOB [0 psjly ToKazaTeleH, oOy4aronuics HWCIbITHIBAST
3HAYUTEILHLIC 2aTPYAHSHUS [IPH ONePUPOBAHHH 3HAHHSIMH U YMESHHUSIMH IIPH
HX MepeHOCe HA HOBbIE CUTYAIUH.

7.3.2 IIpoMeKyTOUHAA ATTECTAMH

IIK-1. Cnocoben paspadbaTbiBaTh HU(PPOBLIE MOISIH THIIOBLIX TeXHOJOTHUISCKUX MPOIECCOB U

TEXHOJIOTHH MaTepHaJIOB.

Temaruka pedepaTHBHBIX paGoT

Llenr manucanus pedepaTHBHOH paboThl — MPUBUTL 0OVYAIONEMYCsl HABLIKM KpPaTKOTO U
JIAKOHHYHOT O TIPe/ICTaBIeHUs COOpAHHBIX MaTepHAJIOB U (JaKTOB B COOTBETCTBHH ¢ TpeOOBaHHIMM,
HPe/IbSBISIEMBIMH K HAYYHBIM OTUETaM, 0030paM MU CTaThSIM.

OOyuaromuiica peiOHpaeT TeMy pedepaTHBHOH paboThl H BHIIOJIHAET €€ CaMOCTOSATEIBHO.
Pedepat nomken GviTh odopmiteH B cooTBercTBUH ¢ Tpebopanuamu ['OCTa, cormacno n.4.1. He
cobmofenne TpeGopaHui HanucaHus W odopmieHus pedepaTupHbIX paboT K TIpOBepKe
Hpeno/lapaTesieM — He JIOIYCKaeTCs.

Hasee npusedervt npumeprsie memamuxu pedrepamusrsix pabom:

1. TJMHHCTBIE ChIpPBEBbIE MATEPHAIILI H TEXHOJOIHH CHIIHKATOB.

2. Tuncopble Bsxymme Matepualibl. CBolicTBa U 001aCTh IPUMEHEHUSL.

3. Hcnosib3oBaHHE OTXO/OB TIPOMBINUICHHOCTH B KadeCTBE ChIPhEeBBIX MATEPHAIIOB B
TEXHOJIOIHH KEPAMUKH, CTEKJIA H BSIKYIUX MaTEPHAIIOB.

4. XapakTepHCTHKA pa3/IMUHBIX BHJIOB IPHPO/IHBIX KPEM HE3EMHCTHIX ChIPhEBBIX MATEPHAIIOBR
CHJIMKATHOH TeXHOJIOTUU.



22

5. XapaKTepuCTHKA pa3MIHbIX BH/IOB NIPUPOJIHBIX KapOOHATHBIX H CYJIb(ATHBIX ChIPHEBBIX
MATePHAJIOB (M3BECTHSK, MEJ, MPaMop, IOJIOMHT, THIIC, AaHTHJIPHT H Jp.) CHIIMKATHON TEXHOJIOTHH.

6. Ilenouecoepkanive ChIphbeBble MaTepHAJIBI, HCHOJB3YEMble B TEXHOJOTHH CHIMKATOR
(coma, moTall, ceIMTpa, MoJeBbie MMATHL, HedeIUH | T.11.).

7. MeToapl HOATOTOBKH CHIPHS IIPH MIPOU3BOCTBE KePAMHUKH U cTekIa. ([lpobienue, momor,
CMeIIHUBAHUE, KOPPEKTHPOBKA COCTABOB).

8. MexaHHsM M KHMHSTHKA TBepAo(]a3zoBLIX peakiuid. OCoOCHHOCTH ATHX pPaKIUH U
(haKTOpBI, BIHSIONINE HA UX MPOTSKAHHE.

9. OU3MKO-XMMHUYESCKHE OCHOBBI IIpOIlecca CICKAHMS KepaMHUYSCKHX MAaTepHaIoOB.
Texmonoruyeckue GakTOPL, BAMSIONIHAE HA MPOIECC CMISKAHUA.

10. Ilponiecchl MIABISHHS H KPUCTAIUTMRALMH PACIJIABOB B TEXHOJIOTHH CHJIMKATOB.
MexaHH3M rOMOTeHHOTO W TeTepoTreHHOTO 3apobineodpazopanus. MeXxaHHW3Mbl pocTa KPUCTAJLIIOB
12 ¢1a00- U CHIILHO MepeChIMeHHBIX pacTBOPOR. Polb cTeNeHH MepeoXIaKIcHHS PacILIABOB.

11. Xapaktepuctuka MeTomoB (opMmoBanus cTekia. [lpuHIUNHANBHAS TeXHOJOTHYSCKAS
CXeMa MPOU3BOCTBA CTSKIOH3ICIHHN.

12. OTKUT U 3aKaJIKa CTEKOJL.

13. Ponp miacTHYHBIX, OTOIMAFOIIMX KOMIIOHEHTOB W IJIABHEH B KEepaMHUYSCKHX Maccax
(TexHonoruveckue MNPUEMBbI, TO3BOJSIIONIHE 00CCIIeUUTh TJIACTHIHOCTh KEepAMHUYSCKMX MAace
pasIUYHBIX THIIOB, a TaKKe o0eclleunBalONIMe CHHIKCHHE YCa/IKH KePaAaMUIeCKHUX MACC MPH CYNIKE U
o0xure).

14. Metojiel  dopMoBaHHS — KepaMHYECKMX  HM3JISNIMH:  TJIacTHYecKoe  (OpMOBaHHE,
IpeccoBaHue, JINThE.

15. Cyvmka #H OOKHT KepaMHUSCKHX H3de/ud. [lapaMeTphl OICHKH CTCICHH CIICKAHHS
KepaMHYSCKHX MaTEPHAIOB.

16. I'mazypopanue kepaMuKH. [[pHaiuHBI OCHOBHBIX BHAOB AS(pSKTOB IJ1a3YPHOT O MTOKPHITHS.

17. Toukast kepaMHKa, OPUUYHHBL, OOVCIABIHMBAIONHE pasiuunue B (a3oBOM COCTaBe H
croiicTBax dapdopa u dasica.

18. OcobeHHOCTH CBOUCTB KePAMHUYSCKHX KPacoK.

19. CoctaB 1 0cOOCHHOCTH CBOHCTB JaKOKPACOUHBIX MATSPHATIOB 0 CTEKIY H KepaMHKe.

20. TlpeumyinecTBa U HEJTOCTATKH CHIIMKATHBIX MATEPHAJIOB.
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Bonpochl KOHTPOJILHOI PpaGoThl /IS IPOBEIeHUS TERYIIEr0 KOHTPOJIS
Ipumeprivte eonpocet KoHmporeHol padomol:

1. IIpumepbl NpHMEHEHHS NIJIABJICHBIX CHIIMKAaTHBIX MaTepHasop (ITK-1).

2. CrpykTypa ¥ OTIIHYHTE/IbHBIE CBOMCTBA HEOPTAaHHYECKU X IMOJIMMEPHBIX MaTepHaliop (ITK-
1).

3. TexHoJiorus nonyueHus kepamuyeckux matepranop (I1K-1).

4. Momu(uKaTOPbI, MOBBLIIIAIONTHE XHMHISCKYIO CTOMKOCTE cTekoa (1TK-1).

5. MonmudukaTops! meaouneix crekos (I1K-1).

6. MomuduraTtops! Oecmieaounnix ctekost (11K-1).

7. MomudukaTtopsl, noHWKaIMUe Temiepatypy miaenenus (I1K-1).

8. Coctap cTekna, 00MaJaroIIero MakCHMaIbHOH TepMocToHKoCTRIO (TIK-1).

9. TexmoMOTHYECKHS CTIOCOOBI, MOBBIMIAIONIAE MPOIHOCTD H3aemui (11K-1).

KOHTp 0JIbHOC 3aJaHuce

ITpumeprvie koumpobHvle 3a0anus:

1. YKaxKHTe CTaTHH B MPOISCCe HATOTORJICHHS KSpaMHISCKOT 0 MaTepHaIa:
a: 3axkanka

6: Cnexarue

6. Cyuira

z: Ilemenmanyusa

0: Qopmosanue

2. YkaxuTe IJIABJIeHbIe CHITMKATLI, KOTOPhIE BRIJIEPKHBAIOT TEIIOBOKM yaap:
a: Hlerouno-cunuxamuoe cmexio

6: Keapyesoe cmexno

6: QomoxpoMHoe cHekno

e: Cumaniul

0: AnoMo-CURUKAMHOE CIEKAD

Kounrpoas chopmMupoBaHHOCTH KOMIIETEHIIAN

ITK-1. CniocoOeH pazpabaTbiBaTh HUPPOBBIE MOJIEJIH THIIOBBIX TEXHOJIOIHUECKHX MIPOIIECCOB H
TeXHOJIOTHH MaTEPHAJIOB.

Bonpoc:

Kak Ha IpoH3BOJACTRE BOIMOXKHO CHCTEMATHRHPOBATL OOJBIIOH 00LeM BXOAHLIX JAHHLIX,
CBSI3AHHBIH C TeXHOJIOTHYECKHAM IIPOIECCOM CO3JaHHSI U3/ THH?

OrBer:

Jns cueremMaTH3allUM M KOHTPOJIS BXOAHBIX JAaHHBIX Ha IIPOHM3BOJCTBE, CBS3AHHBIX C
TEeXHOJIOTHYECKHM INIPOIIECCOM CO3AaHUsI U3ISIUH BO3MOJKHO HCIIONIB30BaTh TEXHOJIOTHIO ASystem,
KOTOpasl IO2BOJISIET Ha BCEX DTallaX TeXHOJOTMYSCKOTO IMPOH3BOACTBA HAOIIONATE HOPMHPOBAHHE
TeXHOJIOIHYECKHX [IapaMeTPOB CO3JaHHA H3/1eJIHUsI H 0YePeJHOCTD ¢ YKa3aHHUEM CPOKOB BBIIIOJIHEHHS.
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[Ipu HecoOmWeHUH CPOKOB BBITIOJIHEHHsS 3akaza ASystem BbIJlaeT TEXHHUYESCKYHO ONIMOKY,
CBA3AHHYIO C HE CBOSBPEMEHHBIM BHITTOJIHEHHEM 3aKa3a.

Bompoc:

Kak Ha TIpOM3BOMCTBE BO3MOMKHO OCYHISCTBHTHL IH(POBYIO MOAedb (PYHKIHOHUPOBAHUS
IPOHRBOJACTRCHHBIX CHCTEM H3TOTOBJICHUS MATEPHATIOB?

Orger:

[Mudposas Momens (YHKIHOHHUPOBAHUS NPOH3BOJACTBEHHBIX CHCTEM 3aKII0UaeTCAd B
COBOKYITHOCTH TeXHOJIOTHUSCKHUX KOMIIOHSHTOB (000pyI0BaHHS, TPAHCIIOPTHRIX IMHUH, OCHACTKH),
HOTOKOB PecypcoB M HHGpOPMAIIHMH B paMKaX OJHOTO NpequpusaTud. 1Ipu co3JaHuH UMHTAIHOHHOM
MOJICITH TIPEANPUATHS IPOU3BOACTBEHHYIO CUCTEMY B 2aBUCHMOCTH OT ITOCTABJICHHLIX 32144 MOXKHO
paccMaTpHBATL Ha TPeX VPOBHSX ACTAJM3AllHHU: YPOBSHDL OTACILHONH TEeXHOJIOTHYESCKOHM OIlepalliu;
YPOBEHb TEXHOJIOTHUYECKOT O TIPOIECca; YPOBEHb IPOH3BO/ICTBEHHOT O TIpOIecca.

1. HGHL MMEPBOro YpOBHA IMPOCKTHPOBAHHA TCXHOJIOIHYCCKOTO IIpoLecea:

A. | Tlonyuenue o/iHON cXeMBbl palldoHAIBHON 00paloTKH
b. | IIpoekTHpoBaHHe ONEPAIHOHHOTO TEXHOJOIHYECKOr 0 Mpolecca Ha OCHOBE pazpaboTaHHBIX

MapIpyToB 00paboTKu W3J1eIni

B. | TTosyueHne HECKOIBKHX PAIMOHATBHBIX cXeM 00padoTKi w3 e/ mii

I. HonyquHe HECKOJLKHX pallHOHAJILGHLIX MaPIIPYTHLIX TCXHMIOTHYCCKH X IIPOLCCCOB

2. HGHL BTOPOTO YPOBHHA IIPOCKTHPOBAHHUA TCXHOJOTHYCCKOT'O Mponececa:

A. | TlpoexTHpoBaHHe ONEPAITHOHHOTO TEXHOJIOIHYSCKOTO TIPOIlecca HA OCHOBE pa3paboTaHHBIX
MapipyToB 06paboTKu W3JleNni
b. | Ilonyuenue ofHOH CXSMBI MApIIPyTa PallHOHAILHOH 00paboTKH

w

HonyquHe HECKOJIBKHX pallHOHAJILHBIX CXEM 06pa6OTKH HSI[GJ'[Hﬁ

I. HO.]'Iy‘-IEH]/[e HEeCROJBLEKHX PAITHOHAJILHLIX MAapHIPYTHLIX TEXHOTOIHYCCKHX IPOLECCOoB

3. Ilenp TpeThero ypoBHs IPOSKTHPOBAHHUS TEXHOJIIOTHYECKOTO Mpolecca:

A. | llpoekTHUpOBaHHE  OMEPALIMOHHOTO  TEeXHOJIOTHYECKOTo TIpollecca Ha  OCHOBe
Pa3padtoTAHHLIX MAPIIPYTOB 00PA0OTKH U3e I
b. | Ilonyuenue oHOH CXSMBI MAapIIpyTa PaIAOHAILHOH 00paboTKH

w

HonyquHe HECKOJIBKHX pallHOHAJILHBIX CXEM 06pa6OTKH HSI[GJ'[Hﬁ

I. HonyquHe HECKOJIBKHX pAllHOHAJIbHBIX MAPHIPYTHBIX TECXHOJIOTHYCCKH X ITPOIECCOB
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YTRepK1ar
3aseyromuii kadeapoi
K.(.-m.H., jortenT I.O. Peitukos
«  » 20 1.

MeTtoanyeckne yRazaHHUS
1O HpOBeI[eHHI-O savyera 1o JUCIHIIHHE
«HeopraHquCKHe HOHHMepHLIe MaTepHaJ]]aI»

Hanpaenenune noaroroeku: 22.03.01 — MarepuanopejieHHe H TeXHOJIOTHH MAaTepHAIIOBR
[Tpoduis « MHKeHepHs MOJMMEPHBIX MATEPHAIIOB

dhopma oOyueHusd ouHAas

1. 3ager sBmsgeTcss ¢opMol MPOMESKYTOUHOM aTTeCTAIMH IO MTOTaM BBITOJIHSHHS
00VJAIONIMMHCS BCEX BUIOB KOHTPOJIBHBIX MEPOIIPUATHH, MpeIyEMOTPEHHBIX pabouei mporpaMMoit
JHCHHTLTAHLL.

2. 3aueT MoxKeT OBITH BLICTABIIGH TOJBKO 00YUAIOMEMYCS, BHITOMHHBIICMY BCE BHIBI
yuebHOM paboThl, MpeAycMOTpeHHOH pabodel mporpaMMod IO JMCHHUIUIAHE: BLITONHHI Ha
HOJOKUTSILHYIO OIIGHKY KOHTPOJbHBbIE padoThl, BBLIMOJHHI WHIHBHAYAIbHBIC 3aJaHUs Ha
TabopaTOpHBIX paboTax.

3. 3auerT OpUHHMACT [IPENOJaBaTe/ib, I[POBOJUBIIHHM JCKIIMOHHBIE M IIPaKTHYSCKHE
(mabSopaTopHbIS) 3aHITHSI.

4. 3aver NpOBOAUTCH, HA TOCIE/HEM TPEYCMOTPEHHBIM pacnHucaHueM 3aHiaTud. OreHKa
«3aYTEHO» BBICTABIIETCA B 3aUEeTHYIO KHHKKY «aBTOMATHUCCKW» 00yUarOMeMycsl TpH YCIOBHH,
YKa3aHHOM B II. 2.

5. B cayuae HesBKM o0ydaomerocs Ha 3a4eT B 3aUSTHYIO BEIOMOCThH IIpeloJaBaTesIeM
3aTTUCHIBACTCS — «HE ABHUIICA.

6. Ilocne zauera npenofapatesis 00s3aH 0pOPMUTE 3aUETHO -3K3aMEHAITHOHHYIO BETOMOCTh

YCTAHOBJIGHHOH (DOPMBL.

MeTtoauueckue yKazaHHs 00CyIKISHbI Ha 3aceaHuu Kadeapel «  » 20 roga,
npotokoa Ne .
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TOIOTHEHISI H H3MEHEHHS B PABOYEIT TPOTPAMME
HA 20 VUEBHBII IO/

B pabouyio mporpaMMy BHOCSATCS CJIIYIOIIHS H3MSHCHUSL:

PaGouas nporpamMma nepecMoTpeHa H o/100peHa Ha 3ace/lanuH Kadepsl HHHOBalIHOHHBIE
MaTepHaJIbl IPHHTMEAHAUHIVCTPHH «  » 20 I., IpoToKos Ne

3aseyromuii kadenpo
«HHOBAITHOHHBIE MATEPHAIIBI IPUHTMETHAHHTYCTPUN / T".O. PerTHKOB /
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