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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUITIMHBI

1.1. Ieanlo ocBOeHHs] AUCHUIJIMHBI SBJIAITCA. Ooyiee TIIyOOKOEe W TMOAPOOHOE
O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMU KOHCTPYKIHOHHBIMU MaTCpHaiaMu, IIPUMCHACMBIMU B
COBPEMEHHOM TEXHHKE, TCOPETUYCCKUMHU 3aKOHOMEPHOCTSIMU, ONPEICISIONIMMA CBOHCTBA Ma-
TEPHUAJIOB, B3aMMOCBSI3U CBOWCTB MaTEPUAJIOB C XHMHUYECKUM COCTAaBOM M CTPYKTYPHBIM CTpOE-
HUeM. BpI0OOp crmoco0oB 1eseHanpaBIeHHOTO BO3IEHCTBHS Ha MaTtepuai it (OPMHPOBAHUS
CTPYKTYpHI B TpeOyembIx cBOWCTB. OCBOCHUE MPUHIIUIIOB BHIOOpAa MATEPHUATIOB U CIIOCOOOB HX
3alIMThl OT KOPPO3UU B KOHKPETHBIX YCIIOBHSX JKCIuTyatanuu. DopMupoBaHHE y CTYICHTOB
npodeCCHOHATBHBIX KOMIIETEHIMH B 00J1aCTH 3aIIMTHl MATEPHATIOB OT KOPPO3HH.

1.2. 3axaun ocBOEHUA TUCHMILIUHBI (MOYJIs1):

— M3YYCHHE 3aKOHOMEPHOCTEH CTPOEHHUS KPUCTALIMYCCKUX U HEKPUCTAJUIMUYECKHX MaTe-
pHAaJIoB;

—  M3YYHUTHh TPUPOAY (PU3UKO-XHUMHUUYECKUX TPOIECCOB, MPOTEKAIONMUX B MaTepuaie Mo
JNEHCTBUEM TEIUIOBBIX U MEXAaHWYECKMX HArpy30K, XUMHUYECKHE U CTPYKTYpHBbIC (aKTOPHI,
OTIPENICTIAIONMNE MEXaHUIECKUE U (PU3UKO-XUMUYECKHE CBOMCTBA MaTEPUATIOB;

— U3YYUTh TEPMOJMHAMHYECKYI0 M KHHETHYECKYI0 COBMECTHMOCTH Pa3jIUYHBIX KOH-
CTPYKIITMOHHBIX MaTEPHAJIOB;

— HCIIOJIb30BAaHHE MAaTepHalioB B 3aBHUCHMOCTH OT YCJIOBHMM 3KCIUIyaTalldd B Pa3IUYHBIX
OTpacsx,;

— O3HAKOMHUTBHCSI C OCHOBHBIMHU METOJIaMH U CIIOCOOAMHM 3aIIUThI MATEPUATIOB OT KOPPO3HUH.

— npuoOpecTH MPAKTUICCKUE HABBIKK B 00JIACTH 3alTUTHI METAIIIOB OT KOPPO3HH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Jucruminba «MatepuaioBeneHue u 3ammra oT kopposun» (b1.B.OJ1.5), otHocuTcs K

JTUCIUTUTMHAM 0a30BOM 4acTH 00s3aTenbHast BApUATUBHON YacTH, (POPMUPYEMON yUaCTHUKAMU
oOpa3oBaTenbHbIX OTHOIIEHUH biioka 1 «/lucuunnunsl (Moxynn)» padodero yueOHOro riaHa
OOII o nanpasnennto 18.03.01 «Xumudeckas TEXHOJIOTH», HATPABICHHOCTh: «TexHomorus
AIIEKTPOXUMUYECKUX MPOU3BOJICTB» U OCBAUBAETCS B / CEMECTpeE.
Jl1s ycrnenmHoro ocBOeHUs AMCUUIIIINHBI CTYIEHTY He0OX0IMMBI 3HaHUsI KypcoB «MaremaTHKay,
«Puznkay, «XUMHS JIEMEHTOBY, «AHATUTHYECKAs XUMUS U (PU3UKO-XUMHUECKUE METO/IbI aHa-
mn3a», «dusndeckass xumus», «OpraHudeckass XUMUS», «JIEKTPOTEXHUKA U MPOMBILIUICHHAs
NIEKTPOHMKa», «IIpoLecchl 1 MEXaHMYECKHE anmnaparbl XUMUYECKUX NPOU3BOACTBY, «TeopeTu-
4yecKast dIEKTPOXuMus», «Kopposus u 3amura MeTamioBy.

JucuummHa «MaTepuanoBeleHue U 3aluTa OT KOPPO3UU» ABJIAETCS OCHOBOM I IO-
CJIEIYIOIIEr0 U3Y4eHUS JUCHUIUINH «DHU3NKO-XUMUYECKHE METO/bl MCCIIEIOBAHNS METAILIOB U
CIUIaBOB», «DJIEKTPOXMMUYECKHE TEXHOJIOIum», «O00pynoBaHME M OCHOBBI MPOEKTHUPOBAHUS
LIEXOB TaJbBaHOMOKPBITUIY», «O00pyI0OBaHUE U OCHOBBI NMPOEKTUPOBAHUS XUMHUYECKHX HCTOY-
HUKOB Toka». [IproOpeTeHHble B paMKax JUCHUIUIMHBI «MaTepuanoBeieHue U 3aliuTa OT KOop-
pO3UM» YMEHUS IPUMEHSIOTCS] B IPOU3BOJICTBEHHON (IIPEIAUINIOMHOMN) MPaKTUKE B 8 yueOHOM
ceMecTpe.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JMCIIAITJIMHBI

3.1. IIpomecc u3ydeHust TUCIUTIINHBI (MOIYIIs) HaMpaBiieH Ha (popMUpOBaHUE DTIEMEHTOB
cienyomux npodeccnoHaNbHBIX KommeTeHIuil B cootBercTBHH ¢ OIl BO mo cnenmanbHOCTH
18.03.01 Xumuyeckasi TEXHOJIOTHS:



ITIK-5 Cnocoben k opraHuzanuu (pU3NKO-XUMHUYECKUX aHAJINW30B, PabOT MO HMCClIeI0Ba-

HUIO CBOMCTB MaTEpHUAJIOB;

[IK-6 CrnocobGeH Kk opraHu3amuy padOT IO JJICKTPOXUMHUYECKON 3allUTe OT KOPPO3UH
JMHEHHBIX COOPY)KEHUE, 0OBEKTOB U KOHCTPYKIIHH.

dopmupoBaHUe yKazaHHBIX KOMIIETCHIIMN pa3MenieHo B Taduuie 3.1.

Tabmuua 3.1. Jlucruninunsl, ydacTByromnye B hopmupoBannu kommereHmii [TK

HanmenoBanue
JUCIUIUIAH, GOPMUPYIOIINX
KOMIIETCHIIUIO
COBMECTHO

CeMecTpsl (HOPMHUPOBAHUS TUCIUILTHHEL

3

4

5

6

ITIK-5

MarepuanoBeeHue 1 3allinuTa 0T KOppo-
3un (b1.B.O/J1.5)

Dusuko-xuMmuIeCKue METOAbI UCCIIEO0-
BaHHUs METAJIJIOB U CIIJIaBOB
(51.B.0J1.10)

I

Texuonornueckas IpaKTUKa
(B2.IL1)

Hay‘IHO'I/ICCJICZ[OBaTCJ'ILCKaSI pa60Ta
(B2.11.2)

IToAroToBKa K NPOLELYPE 3aIUUTHI M
3alMTa BBIYCKHON KBaIM(pUKALMOHHOM
pa6ortsl (B3.11.1)

ITK-6

Koppo3us wu  3ammra  MeTayioB
(b1.B.O/1.1)

MarepuasoBeieHHe U 3aIUTa OT KOPPO-
3un (b1.B.O/1.5)

[Tpenmumiomnuas npaktuka (b2.11.3)

IloaroroBka k poueaype 3alUThl U
3alIMTa BBITYCKHOW KBaJM(UKAI[MOHHON
pa6ortsl (B3.11.1)




Tabnuna 3.2 [lepeueHs UTAHUPYEMBIX PE3yIBTATOB O0YUYCHHUS M0 TUCIUIUTMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHS

Koa 1 HauMeHOBaHHe
KOMIIETeH I

Koa u HammeHoBaHMe
HHAUKATOPa I0CTHUIKe~

HUSA KOMIIETCHII MU

Iliianupyemble pe3yJbTaThl 00y4eHHUsI 0 TUCHUIIIHHE

O1neHoYHbIE CpeacTBa

Texkyuiero
KOHTpOJIs

IIpomexyTounoi
aTTecTalluu

Tun npodeccnoHaTbHON NeSITETPHOCTH — TEXHOJIOT TUSCKUH

Tpynosast pyuxuus: B/01.4 (TIC 31.008 ) B/01.4 OcyrecTBieHre KOHTPOIIS U TIPOBEICHIE XHUMUKO-(PU3NUECKUX aHATH30B PACTBOPOB, MATEPHAIIOB, KOMILIEKTYIONIHX/00pas3IoB
W3/eJIMH, CTaHAaPTHRIX 00pa31l0B MaTEpPHAJIOB

IIK-5 Crocoben k opra-
HU3aLUU ¢busnko-
XUMHUYECKHX  aHaJN30B,
paboT 1O HCCIIeI0BAHUIO
CBOHCTB MaTepHaoB.

UIIK-5.1.  Ocymects- | 3narp: npupony ¢u- | Ymerb: BboIOUpaTh MeTo- | Baamern: meromamu | Otuersl 1o sabopa- | Bompocs! mis yctHO-
nsieT (U3UKO- | 3UKO-XMMHUYECKHX UKy aHajM3a JUIs 3ajJaH- | IPOBEACHHS XHMH- | TOPHBIM paboTam ro cobecenoBaHus,
XUMHMYECKHX aHalIM3bl | IPOLIECCOB, NpOTEKa- | HOM aHAJUTHYECKOM 3aja- | YEeCKOro aHaiu3a H SK3aMEHallUOHHBIE
MaTepHuasoB IOIMX B MaTepuasie | YU U BBINOJHUTH €€ 3KCIe- | METPOJIOTHYECKOH OuseTs
I0J| JEHCTBHEM TeN- | PUMEHTAJIBHO C IOJyYeHH- | 0OpaboTKH ero pe-
JIOBBIX U MEXaHHue- | eM pe3ylbTaTOB aHAJIUTH- | 3yJIbTaToB.
CKHX Harpy3ox; YECKUX  OMpEACIEeHHH C
HEOOXOANMBIMH METPOJIO-
THYECKUMH XapaKTepUCTH-
KaMH.
UIIK-5.2. Tlpoeomut | 3HATH: OCHOBHEIC | YMeTh: KOHTpoimpoBath | Biaagers: Metomamu | Otuersl mo mabopa- | Bompocsr mis yctHO-
paboOTHI 1O HCCIIENOBA- | METOABI M TPHEMBI | M3TOTOBIEHHE OOPa3IOB U3 | MCCIENOBAaHMSA 3aKO- | TOPHBIM paboTam ro cobecenoBaHus,

HHIO CBOIHCTB Marepua-
JIOB

mpobootbopa u Tpo-
OOIIOATOTOBKY aHaJIH-
3UPYEMBIX OOBEKTOB;
WHCTPYKIMU IO 3KC-
IUTyaTallud,  o0CIy-
KMBaHHIO U BBINOJ-
HEHUIO U3MEPEeHHUH Ha
npudopax; MeTOIHKa
MIPOBEJCHUSI XUMUKO-

¢usMYecKnX  aHaIH-
30B Ha CXOJMMOCTh
pe3yibTaToB  BHYT-

PEHHEr0 W BHEIIHETO
KOHTpPOJISL; BUIBI 000-
pyAOBaHUS W TIPHH-
UTIBI PabOTHI.

KOMIUTEKTYIONINX H3ISIAN
B COOTBETCTBHH C TpeOOBa-
HUSIMU TE€XHOJIOTUYECKOU U
KOHCTPYKTOPCKOM  JOKY-
MEHTAIlMH;  KOHTPOJHPO-
BaTh MEPHOAUYHOCTH IIPO-
BEJICHUSI WCIBITAHUN CTaH-
JMApTHBEIX 00pa3loB Mare-
pHanoB; KOHTPOJIHPOBATH
mporiecc IMPOBEACHUS aHa-
JU30B PacTBOPOB, MaTepH-
QATI0OB W KOMIDIEKTYIO-
IMX/00pasioB M3ACTHA B
COOTBETCTBUHM C METOJaMHU
U METOJUKaMHU UCTIBITAHUM;
KOHTPOJIMPOBATh  PaCUCThI

pe3yJIbTaTOB  UCHBITAHUH
MaTrepuajoB B  COOTBET-
CTBHH C TpeOOBaHUSIMHU

KOHCTPYKTOPCKOM M  TeX-
HOJIOTHUECKOH JTOKYMEHTa-
LU KOHTPOJIUPOBAThH
pe3yJbTaThl, TOJy4YEeHHbIE

HOMEpPHOCTH  CTpOe-
HUS ~ KpUCTaJUIM4e-
CKUX M HEKpHUCTal-
JMYECKUX MaTepua-
JIOB; METOAaMU
omnpeneneHust Qusn-
YECKUX CBOICTB
(TUTOTHOCTH,
JIEKTPO- W TEIUIo-
MPOBO/IHOCTH, 3aBU-
CHMOCTH CONPOTHB-
JEHUs OT TeMIepa-
TypHI U T.I.) MaTepu-
anoB,; METOAaMHU
OLICHKU CBOMCTB Ma-
TepHanoB myTeM
cHATHA M 00paboTKH
TEXHOJIOTUYECKUX
po0; CHCTEeMaTHKOH
n  KaccupuKanuen
METaJJIOB, CIUIaBOB,

SK3aMEHAIMOHHBIE
OMIIETEI




IPH HUCIBITAaHUM MaTepua-
JIOB; OTCIIEKUBATH CXOJH-
MOCTb Ppe3yJbTaTOB BHYT-
PEHHETO W BHEIIHEro KOH-
TpOJISl TPOBEICHHBIX XH-
MUKO-(pH3NYECKUX aHaIHU-
30B; ONpEACNATH IoKa3are-
JM Ka4ecTBa PacTBOPOB,
MaTepHanoB, KOMIUIEKTY-
FOITIX/00Pa3ioB U3ACTHHA B
COOTBETCTBHH C TpeboBa-
HUSAMH TEXHOJOTHYECKOH U
KOHCTPYKTOPCKOH  JIOKY-
MEHTAIUY,

Tun npodeccuoHaIbHON AESTEIBHOCTH — TEXHOJIOTHYECKUI

Tpynosasi pynkuus: C/01.6 (IIC 40.022 ) C/01.6 Opranusanusi 1 KOHTPOJIb BBIMOIHEHUS PabOT 10 ICKTPOXUMHICCKOHN 3aIIUTe MOA3EMHBIX U MOABOIHBIX METAIUTHYESCKUX KOH-

CTPYKLUI

IIK-6 Cmocoben k opra-
HHU3alUK paboT MO dIieK-
TPOXMMHYECKOH  3alIuTe
OT KOPPO3MH JIMHEHHBIX
COOPY)KECHHE, OOBEKTOB H
KOHCTPYKLHUH

UIIK-6.1. Ocymects-
JsIeT OpraHU3aLHIo
paboTr MO 3ammre OT
KOppO3HHU

3HaTb: OCHOBHI yde-
HUA 00 DJJeKTpuye-
CTBE, TEOPUU KOPpPO-
3MM U TNPUMEHEHHSA
3alUTHBIX ~ TOKPBI-
TUW; METOABI JJIEK-
TPOXUMHUYECKOM  3a-
UIUTBl U HU3MEPEHUH;
HOJHAs TEOpHUsl Kop-
pO3HH, OCHOBBI 3JICK-
TPOTEXHUKH M 3JIEK-
TPOXHUMHUH, MPOCKTH-
pOBaHHE DJIEKTPOXU-
MHUYECKOM  3allUTHI,
MOHTaX, BBOJ B 3KC-
IUTyaTalluio, TEXHU-
yeckoe  00cCIyXuBa-
HUE U PEMOHT, Jua-
THOCTHKA; METO/bI
U3MEpPEeHUN U HCIIbI-
TaHuil, KPUTEPUH
KOHTPOJIS,;

YMeTh: BBIOHpATh CIOCO-
OBl ITPOBECHUS N3MEPEHHIA
U WCHBITAHUM B CHCTEMax
NIEKTPOXUMHUYECKON  3a-
IINTHI;,  ONpeNensiTh 00-
JlacTh NPUMEHEHUS! MeToja
UCTIBITAaHUST B COOTBET-
CTBUH C YYPEKACHHBIMH
MeTOJMKaMu;  pacuudpo-
BbIBaTh M OLEHUBATh pe-
3yJAbTaTbl U3MEPEHUH U
UCIIBITAHUN 1O CcTaHaap-
TaM, HOpMaM WM TeXHUYe-
CKHUM YCJIOBHSAM

Baaners: mMeromamu
pacuera nokaszatenei
KOPPO3HOHHBIX pa3-
PYUICHUH; MeToIaMHu
aHanmm3a 3P QPEKTHB-
HOCTH CIOCOOOB 3a-
IOIMTEL OT KOPPO3HH
XUMHYECKHX TPOM3-
BOJICTB.

Otuetsl To nabopa-
TOPHBIM paboTam

Bonpocs! 1 ycTHO-
ro cobeceaoBaHMUs,
JK3aMEHAIIMOHHBIC
OMITETHI




HIIK-6.2. OcymecTBisi-
€T OpraHu3aIuio padboT
IO AJICKTPOXUMHUYUCCKOM
3alUTe 0T KOPPO3UU
COOPYXEHUI U KOH-

CTPYKIUH

3HaTh: METO/bI aHAJIH-
3a 1 oueHKH dddek-
THUBHOCTH CHCTEM
ANEKTPOXUMHUIECKOM
3aIUTHL; YICKTPOXH-
MHUYECKYIO 3aIUTa B
CMEKHBIX OTPaCIIAX;
KaTOHYIO 3allluTa
CJIOKHBIX KOHCTPYK-
U, METOABI 3AIUTHI
0T KOppo3uu Oiyxka-
FOIIIMM TOKOM OT CH-
CTEM MOCTOSHHOI'O
TOKa

YMerhb: opraHu30BHIBATH
IIPOBEACHUE U3MEPEHNUH,
UCTBITAHUHN B CUCTEMaX
3NEeKTPOXUMUYECKOIl 3a1u-
THI U TIPEJICTaBIICHHE Pe-
3y/lbTaTOB B HAJUIEXKAIIEM
(dopmarte; Ha3HAYATH METOJIBI
HU3MEPEHUH U UCIIBITAaHUN
CUCTEM 3JIEKTPOXUMHUYECKOMN
3aIIUTHI U1 KOHKPETHBIX
YCIIOBU;

Buaaaers: MeTonamu
U3MEpPEHUi U UCIIBI-
TaHUH CUCTEM 3JIeK-
TPOXUMHUUYECKOH 3a-
IINTHI U151 KOHKPET-
HBIX YCIIOBHIA; pa3-
pabarbIBaTh Mepo-
MPUSITHSA TI0 MTOBBI-
IeHUI0 3P PeKTrB-
HOCTH 3JIEKTPOXH-
MHUYECKOU 3aIIUTHI

Otuetsl To mabopa-
TOPHBIM paboTaM

Bomnpocs!r 1t ycTHO-
ro cobeceaoBaHMUA,
SK3aMEHAIIMOHHBIE
OuIIeThI




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI COCTABISIET / 3a4. ef. 252 yacoB, pacmpeneiieHue

9acoB IO BHJIaM pa0oT U ceMecTpaM MpecTaBiieHo B Tadnwmie 4.1.

Tabnumna 4.1 — PacnipeneneHue Tpya0éMKOCTH TUCIMIUIMHBI IO BHIaM padoT 10 ceEMEeCTpam

TpynoémkocTh B
yac
Buna yueOHoii padoThl Beero B T1.4. o
qac, | ceMecTpam
7 ceM
@opmMaT U3yYeHHUsl JUCHUILIMHbI
O0mas Tpy10éMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 252 252
1. KonrakTHas pa6ora: 108 108
1.1. AyautopHasi pa6oTa, B TOM YucJje: 102 102
3aHATHUSA JeKIIMOHHOTO THMa (JI) 34 34
3aHATUS cemMuHapckoro Tuma (I13-cemMuHAphI, MpakT. 3aHATHS U
2p)
naboparopusie pabotsl (JIP) 68 68
1.2.BHeayiuTopHas, B TOM YHcJe 6 6
KypcoBast pabdora (mpoekt) (KP/KII) (koHCYynbTaLINSA, 3aIIMTA)
TEKYIIUI KOHTPOJIb, KOHCYJIbTAIIUU 110 JUCIUILIUHE 6 6
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHas padora (CPC) 99 99
pedepar/acce (MMOAroTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa
kypcoBas pabota/mpoext (KP/KIT) (moxroroska)
CaMOCTOSITENIbHOE M3Y4YE€HHE pa3/esioB, CaMOIOArOTOBKa (Ipopa-
00TKa ¥ TIOBTOpPEHHE JISKIIMOHHOTO MaTepualia U MaTepuaia y4yeo- 99 99
HUKOB U y4eOHBIX MOCOOMI, MOATrOTOBKA K JIAOOPATOPHBIM M IPaK-
TUYECKUM 3aHSTHSIM, KOJUIOKBUYM U T.1I.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 45 45




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabnuna 4.2 — ConepxaHue TUCHUIUIMHBIL, CTPYKTYPUPOBAaHHOE IO TEMaM

Buael yueonoii padorsl (4ac)

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) KonrakrHas pabora S Haumenosanue
= ED HaunmenoBanme ncnoJib3ye-
pe3yJbTaThl 0CBO- S 9 pa3paGoTaHHOTO
— E e T MBIX AKTHBHBIX H HHTEp-
enusn: xkox YK; HaumeHoBaHue pa3aesioB, TeM . d = R =~ Bun CPC DJIeKTPOHHOTO0
= ® @3 |F = c8 = AKTHUBHBIX 00pa3oBarTe/ib-
OIIK; ITIK u uHau- = 22 E Ed oSS . Kypca (Tpyaoem-
= e X o |[E® g SaE HBIX TEXHOJIOr Ml
KaTopbI I0CTH:Ke- 2 S ag (24 8 25 KOCTH B 4acax)
N S
HHSI KOMIIeTeH Uit = = EFa (2E 3 s St
=]
7 cemecTp
IIK5 Paznen 1. Beenenue. IIpenmer u copepskanne Kypcea. Juarnoctiyeckuii  6e3oue- | Koncnekr nekiuii
HIIK - 5.1 HOYHBIA KOHTPOJb, B3aUMO-
UMK - 5.2 Tema 1.1. Marepuanoseneuue- | 0,5 IMogroroBka K Jekiusm | KOHTPOIb,
TIK 6 HayKa, M3y4Yalolas B3aMMOCBA3b [6.1.1], [6.1.2], [6.1.4] 1.PasnoyposHeBbIe Kaqe-
UIIK-6.1 MEKIy COCTABOM, CTPOCHHEM M CTBCHHBIC, pacyieTHBIC, TIpa-
UIIK-6.2 CBOWCTBAMHU MATEPHAIOB. brraeckue sazanms;
Tema 1.2. OcHoBHBIC KOHCTpYKIHU- | 0,5 TlogroroBka K JIEKIUAM 2.Qusndeckuit WMKTAHT, G-
OHHbBIE MaTEPHAJIbl, HCIOIb3yeMbIe [6.1.1], [6.1.2], [6.1.4] 0Hp06c,
B COBPEMEHHON TEXHUKE M TEXHO- 3.Pabora ¢ cucremarusupy-
norun. HoBele MaTepuaibl (COCTO- fomuMH, 0bobuatomuMu T26-
sIHUE, TPOOJIEMbI M IEPCIEKTHUBEI). JTHI@MH, JIOTHIECKHMH - CXE~
MaMmHu.
CamocrosiTebHasi padoTa 1o 5,0 a
ocsoenmio 1 pazrena: IIpyn m3ydyeHUHn HOBOTO Mare-
puana-cmaiin ~ moka3. CoB-
pedepar, 3cce (Tema) MECTHO C HATypHBIM D3KcCIle-
pacuyérHo-rpadpuyeckasi padora PUMCHTOM  CO3NIAIOT  CAMHYTO
(PT'P) aKTUBHYIO  IIO3HABaTEILHYIO
KOHTPOJIbHAsi padoTa Cpeny, B KOTOPOH YyHHUTCIb
cepueil yMerno moJo0paHHBIX
Hroro no 1 pazaeny 1 5,00

BONPOCOB M 3aJaHuil U
HaNpaBJIIeT MEICIh O00ydaro-
IUXCA K HOBBIM TCOPECTUYC-
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Buabl yueonoii padors! (4ac)

Ilnanupyemble
(KOHTpoOJINpYyeMBbIe) Kouraxrnas padora A B H HaumeHoBaHue
pe3yJabTaThl 0CBO- 558 AUMEHOBAHME HCIOTb3yE- pa3padoTaHHOIO
- Em o MBIX AKTHBHBIX H HMHTEp-
enusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM . d = " = Bug CPC DJIEKTPOHHOT 0
. = ® @3 |7 = eS8 ~m AKTHBHBIX 00pa3oBaTe/ib-
OIIK; IIK u unau- = 2R |EEx 589 . Kypca (Tpyaoem-
= S o |E®ESaE HBIX TeXHOJIOr Ml
KATOPBI 10CTHKe- % S 2S£ o= z = = KOCTh B Yacax)
HHS KOMITeTeH Uit = = E & é’-% O g =
TIK5 Paznen 2. Mera/iioBeaeHnne H CKUM BBIBOJaM. [lanmee B xoxe
HIIK - 5.1 TepMuuyeckasi (Xumuueckas)) 00- 3aKpeIuieHus] yTOYHSET, KOp-
HIIK -5.2 padoTKa MeTa/LIOB pPEKTHpPYET TOHHUMAHHUE Yyda-
IIK 6 IMMMHCS  HOBOTO  3HAHMHA,
UIIK-6.1 (dopMHUpyeT TepBOHAYAIEHBIC
UIIK-6.2 YMCHUSL.
B xome oObscHeHHs u 3a-
KpeIUIeHHs HOBOTO MaTepHaia
KaJpbl JIOJDKHBI OBITH pa3HO-
00pa3HbIMH, YTOOBI OXBaTUTh
BCE MOMEHTHI ITO3HAHMS: all-
TOPUTM TOHUCKA PELICHHs MO-
CTaBJICHHOH MpoOJeMBbl, Olle-
HUBaHME aNbTEPHATHB, OOHa-
pYXCHHE CIENCTBHA H WX
3HaYMMOCTH B TEOPHUH.
Tema 2.1. O6mas xapakrepuctuka | 1,0 TToxroroBka K JIEKIIASIM JmarHocTuueckuii  Ge3orie-
METAJLIOB. AToMHO- [6.1.1], [6.1.2], [6.1.4] HOYHBIA KOHTPOJIb, B3aUMO-
KpHUCTaJUTMUECKasi CTPYKTypa Me- KOHTPOJIb;
tamoB. [IpocTpaHcTBeHHas Kpu- 1.Pa3HOYpOBHEBBIE Kadge-
cTajuimdeckas pemerka. OcoOeH- CTBCHHBIC, pacyeTHBIE, TIpa-
HOCTH CTPOEHUSI KPHCTAJUIOB. ¢burueckue 3a1aHus;
Tema 2.2. [edextsl kpucraminue- | 1,0 IMogroroBka K mexkuusaM | 2.(pU3MYECKUH JUKTaHT, ONuIl-
CKOW pelieTku (TOueuHble, JTHHEH- [6.1.1], [6.1.2], [6.1.4] 0TIpoC;
HBIe U Kpaeswle). [uddy3noHHbe 3.Pabora c cucremaTuzupy-
MPOIIECCHI B METAJIIE. FOIIIMMH, 0000IIAOIUMH Ta0-
Tema 2.3. Kpucrammzanus metan- | 1,0 IToaroroBka k mabopartop- | JIMUAMH, JOTMYECKHMMH CXe-
J0B U criaBoB.  IlepBuuHas kpu- HBIM  paboram  [6.3.4], | MaMu.
cranmuzauus  metanna. Camornpo- [6.1.2], [6.1.4] [Ipy M3yyeHnH HOBOrO Mare-
M3BOJbHOE 00pa3oBaHHE 3apOjbl- puana-cinaiin  mokas. Cos-
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-
enusn: xoa YK;
OIIK; IIK u unau-
KaTopbI 10CTHIKe-
HHSI KOMIIeTeH Uil

HaumeHnoBanue pa3aesios, TeM

Buabl yueonoii padors! (4ac)

KonrakTHas padora

Jlekuuu

Jlabopa-

TOPHBIE

padoThI
IIpakTHye-

CKHe 3aHdA-

THA
CaMocTosTe/b-

Hasi padoTa cTy-

JIEHTOB (4ac)

Bux CPC

med — UEHTPOB KpUCTAJLIU3alUu
DopMUPOBAaHUE CTPYKTYPBI METAJI-
JIOB U CIUIaBOB IIpU KpHUCTaJUIMA3a-
mun. CTpoeHHe METallIM4ecKOro
CJIMTKA.

Tema 2.4. OCHOBHBIE IOHSATHS O
CIUIaBax. TepMmonnHamMudIecKme
ycIoBHs paBHOBecHs (pa3 B CIUIaBe.
ConaBpl:  MeXaHUYecKas CMECh;
XUMHUYECKHE COEJMHEHUS; TBEPble
pacTtBophl. ['eTeporeHHbIe CTPYKTY-

PBL

1,0

HOI[FOTOBKEI K JICKOUAM
[6.1.1], [6.1.2], [6.1.4]

Tema 2.5. @opmupoBaHUE CTPYK-
TYpbl CIUIABOB IIPH KPHCTaJUIU3a-
ud. JlnarpaMMbl COCTOSTHHS CILIa-
BOB. OcobeHHOCTH (ha30BBIX Mpe-
BpalllecHUH B CIUIaBax B TBEPIOM
COCTOSIHMM.  BimstHne — BTOpOTO
KOMITOHEHTA Ha CBOWCTBA CIIJIaBa.

2.0

ITonroroBka K JEKIUIM
[6.1.1], [6.1.2], [6.1.4]

Tema 2.6. [ImarpaMMbl «COCTaB-
CBOMCTBO» IS CIUIABOB. 3aKOHO-
MepHOcTH KypHakosa.

05

TlonroroBka K JIEKIHSIM
[6.1.1], [6.1.2], [6.1.4]

Tema 2.7 XKene3o u ero cruiaBbl.
CrunaBel «okene3o-yriaepon». Kom-
TIOHEHTHI U (a3bl B CHCTEME JKele-
30-yriiepoa. JluarpaMma COCTOSIHUS
xemne30- neMeHTuT. Ctamu u 9yry-
Hbl. BiustHue yrieposaa u OCTOSIH-
HBIX IPAMECEN Ha CBOMCTBA CTAJIH.

15

TlonroroBka K JIEKIHSIM
[6.1.1], [6.1.2], [6.1.4]

Tema 2.8 VYriepoaucTsie CTaH.

1,0

ITonroroBka K JNEKIHUIM

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

MECTHO C HATYPHBIM 3KCIIC-
PUMEHTOM CO3JAI0T EAUHYIO
aKTUBHYIO  TIO3HABaTEIbHYIO
cpeny, B KOTOpPOW YYHTENb
cepreil yMerno moao0paHHBIX
BOIIPOCOB W  3aJaHUi |
HampaBisIeT MEICTh 00ydaro-
mUXCsI K HOBBIM TEOpeTHUe-
CKUM BBIBOJaM. [lanmee B xoxe
3aKpCIUICHHUSI YTOYHSCT, KOP-
PEKTHPYET TIOHUMAHHE Y4a-
IIMMHUCS ~ HOBOTO  3HAHUS,
¢dopmMHupyeT mNepBOHAYAIbHBIC
YMEHHSL.

B xome oOBscHeHHS © 3a-
KpEIUICHUsS HOBOTO MaTepHaia
KaJpbl JOJDKHBI OBITH Pa3HO-
00pa3HBIMH, YTOOBI OXBATHUTH
BCE MOMEHTHI TIO3HAHUS: all-
TOPHUTM TIOMCKa pEIICHUs I10-
CTaBJICHHOH MpoOJeMBbl, Olle-
HUBaHHME albTEPHATHB, OOHa-
pYXEHUEe CIEACTBUM U HX
3HAYUMOCTH B TCOPHHU.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)

12




Buabl yueonoii padors! (4ac)

Ilnanupyemble
(KOHTpOJIHpYeMBbIe) KonrakTHas padora Lo
Pe3yJILTAThI 0CBO- § E §
enusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM = Do = ? = g £ oy Bug CPC

OIK; MK u unau- = %Eé E§= 5§ 2

KaTOPBI 10CTH:Ke- % S EE |2 = 2 ol

HHUSI KOMIIeTeHIHit = = R éag O g =
Mexannueckne cBoictBa. Kon- [6.1.1], [6.1.2], [6.1.4]
CTPYKLUMOHHBIE YIJIEPOAUCTHIC CTa-
T
JlaGopaTopHuas padora Nel 12 [oxroroBka k iaboparop-
3ammTa METauIOB OT KOPPO3HHU C HBIM  paboram  [6.3.4],
MOMOIIBI0 HHTHOUTOPOB. [6.1.2], [6.1.4]
Tema 2.9 Teopus u Ttexnomorus | 3,0 ITonroroBka K JNEKLUIM
TEpMHUYECKOH 00paboTKu  CcTanu. [6.1.1],[6.1.2], [6.1.4]
dazoBble TIpeBpalICHUS IIPH Harpe-
Be. Poct 3epHa aycreHura mpu
Harpese. llepauTHoe npeBpalieHue.
MapteHcuTHOe mpeBpanieHue (3a-
Kaika). IIpeBpamieHne MapTeHCHUTa
M OCTaTOYHOIr0 AayCTeHUTa IpH
HarpeBe (OTmyck cTanu). OTXKHI.
IloBepxHocTHas 3akanka. Tepmo-
MeXaHH4JecKas 00paboTka.
JlaGopaTopuasi paGoTa Ne2 14 [oxroToBka k ;aboparop-
HccrenoBanme ra3oBoil KOppo3uH HBIM  paboram  [6.3.4],
METAJIOB [6.1.2], [6.1.4]
Tema 2.10 Teopus u texnomorus | 1,0 ITonroroBka K JEKIHUIM
XUMHUKO-TEPMUYECKOH  00paboTKH [6.1.1], [6.1.2], [6.1.4]
craneid. llemenTaums, a3oTupoBa-
HHE, HUTPOLEMEHTAIHs, IMAHUPO-
BaHue, nuddy3nonHas meramu3a-
1ML,
Tema 2.11 JlerupoBauusie ctamu u | 4,0 ITonroroBka K JEKIHUIM
criaBbl. KOHCTPYKIMOHHBIE, WH- [6.1.1], [6.1.2], [6.1.4]
CTpYMEHTAIIbHbIE CTAJH U CTAJU C
0CcOOBIMH CBOWCTBaMH (Kaponpoy-

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

JuarHoctuueckuit  Oe3orie-
HOYHBIM KOHTPOJIb, B3aUMO-
KOHTPOJIb;

1.PazHoypoBHEBbIE Kaue-
CTBEHHBIC, pacyeTHBIE, Tpa-

q)I/I‘Ie()KI/Ie 3alaHus;

2.¢u3NyueCcKuil TUKTAHT, OJIHLI-
oIpoc;

3.Pabota c cucremarusupy-
JOILMMH, 0000IAOIUMHU Ta0-
JIMIaMu, JIOTUYCCKHUMH CXC-
MaMu.

[Ipu wW3yd4eHUU HOBOTO Mare-
puana-cnaiin ~mnoka3. CoB-
MECTHO C HATYpHBIM 3KCIIe-
PUMEHTOM CO3IAIOT CIHHYIO
aKTUBHYIO  ITO3HABaTEJIbHYIO
cpeny, B KOTOPOH y4YUTEINb
cepueil ymeno moJo0paHHBIX
BOTIPOCOB M 33/IaHUI BO30YX-
Ja€T W HAIpPaBIACT MBICIIb
00yJaromuxcss K HOBBIM TEO-
peTmdyeckuM BhIBoJaM. Jlanee
B XOJI¢ 3aKPCIUICHUS yTOYHS-
€T, KOPPEKTUPYET MOHHUMaHUE
yYalluMUCS HOBOTO 3HAHWA,

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-

enusn: xoa YK;
OIIK; IIK u unau-
KaTopbI 10CTHIKe-
HHSI KOMIIeTeH Uil

HaumeHnoBanue pa3aesios, TeM

Buabl yueonoii padors! (4ac)

KonrakTHas padora

Jlekuuu

Jlabopa-
TOpHBIE

padoThI
IIpakTHye-

CKHe 3aHdA-

THA
CaMocTosTe/b-

Hasi padoTa cTy-

JIEHTOB (4ac)

Bux CPC

HEIC, KOppO3HOHHOCTOﬁKHe, Mmar-
HUTHBIC, DJJICKTPOTCXHHUYCCKUE U
Ap. CTAJIM U CHHaBLI).

JlabopaTopHasi pabora Ne3
Hcnbitanus XPOMHCTBIX u
XPOMOHHKENEBBIX  CTalleil  Ha
CKJIOHHOCTh K MEXKPHCTAJUTUTHON
KOpPpPO3HH

12

IMoaroroBka K jaboparop-
HBIM  paboram  [6.3.4],
[6.1.2], [6.1.4]

Tema 2.12 liBerHplc METAUIBI W
cIuiaBbl. ANIOMUHUNA M CIUIaBBHI Ha
ero ocHoBe. Jlepopmupyemoie
aJIIOMHUHHMEBBIC CIIJIaBbl. JIuTeiHbIC
aIIOMUHMEBBIE CILIaBBl. Meab U ee
crutaBbl. bpoH3BI M NaTyHU. AHTH-
(hpUKIIMOHHBIE CIUIABBI, 6a00UTHI.

3.0

HOI[FOTOBKEI K JICKOUAM
[6.1.1], [6.1.2], [6.1.4]

Tema 2.13 SIBnenue Koppo3uw,
KOpPpPO3UMOHHBIE TOTEpU. XUMHYE-
CKas U AJIEKTPOXUMUYECKasi KOppo-
3us. MeToabl 3alIUThl METAJUIOB U
CIUIaBOB OT KOPPO3HHU.

3.0

ITonroroBka K JEKIUIM
[6.1.1], [6.1.2], [6.1.4]

JlaGoparopHasi padora Ned 14 IMoaroroBka k naboparop-
DNeKTpOXUMHIECKAS aHOIHAS HBIM  paboram  [6.3.4],
3alUTa CTAIU OT KOPPO3HH. [6.1.2], [6.1.4]

JlaGopaTopnas paGora NeS 16 [MoaroroBka k maboparop-

Onpenenenrie  pajauyca JICHCTBHS
KaTOHOM 3aLIUTBI o
pactpesielieHHI0  MOTeHIMajda Ha

3alImacMoM METAJLIIC.

[6.3.4],

HBIM  paboTam
[6.1.2], [6.1.4]

HpaKTH‘leCKoe 3aHATHE

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

(dbopMHUpYyeT MEepBOHAYAIBHBIC
YMCHHUSL.

B xone oOwsicHeHuss u 3a-
KpEIUICHHsT HOBOT'O Marepuala
KaJpbl TOJDKHBI OBITH Pa3HO-
00pa3HBIMH, YTOOBI OXBAaTHUTH
BCE MOMEHTBHI IMO3HAHHS: all-
TOPUTM TOUCKA PEIICHHs MO-
CTaBJICHHOH MpoOJeMBbl, Olle-
HUBaHUE AJIbTEPHATHB, OOHa-
pYXEHUEe CIEACTBUM U HX
3HAYMMOCTHU B TCOPHH.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)
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Buabl yueonoii padors! (4ac)

Ilnanupyemble
(KOHTpOJIHpYeMBbIe) KonrakTHas padora 5 éw«
Pe3yJILTAThI 0CBO- § ° §
enusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM = Do = ? é g £ : Bux CPC
OIIK; IIK u unau- § %E g xr glg g
KaTOPbI 10CTHIKE- % S EE |2 = 2 ol
HHUSI KOMIIeTeHIHit = = R é—% o8~
CamocrosiTeibHast  pafora mo 54,0
OCBOEHHIO 2 pa3jieiia:
pedepart, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PI'P)
KOHTpOJIbHasA padoTa
Hroro no 2 paznery 23,0 68,0 54,0

HaunmeHoBaHMe MCIIOJIb3Ye-

MbIX AKTHBHBIX H MHTep-

AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)

IKS
HIIK -5.1
HIIK -5.2
K 6
NIIK-6.1
NIIK-6.2

Pasnean 3. Hemeranandeckue Marepuajbl. OCHOBHbIE CBeJeHHA O He-

METAINYEeCKUX MaTepuaJiax.

Tema 3.1. Heopranuueckue crek-
na. BnusiHue XMMU4ecKkoro cocrasa
U CTPYKTYpBI Ha CBOWCTBA CTEKOIL.
Momu¢pukanuss THOBEpXHOCTH W
BHYTPEHHEH CTPYKTYpbl CTEKOJL
Cutanisl (CTeKIOKPUCTAITHYECKUE
MaTepHaIbl).

2,0

TlonroroBka K JIEKIHSIM
[6.1.1], [6.1.2], [6.1.4]

Tema 3.2. Oco0eHHOCTH MOJIEKY-
JSIPHOM CTPYKTYpBl U CBOMCTB IIO-
auMepoB.  MornekymsipHas —macca
nonuMepa. PazoBoe  cocTOsHHE
nonmmepa. XuMH4YecKre U (a3oBbie
OpeBpallieHds B HOJIMMepax.
Hasnavyenust ymyumaromumx mo0a-
BOK — OTBEpJUTENICH, miacTuuxa-
TOPOB U cTabMIM3aTopoB. Mexmo-
JIEKYJSIpHOE  B3auUMOJEICTBUE B
nonuMepax. ['mOKocTs monmMepoB.
TepMorulacTUUHBIE M TEPMOpEAK-

15

ITonroroBka K JNEKIUIM
[6.1.1],[6.1.2], [6.1.4]

JnarHocTuueckuii  Ge3orie-
HOYHBI KOHTpOIIb, B3aMMO-
KOHTPOJIb;

1.Pa3HoypoBHEBbIE Kaue-
CTBEHHBIC, pacueTHbIE, Tpa-

(budeckue 3a1aHUS;
2.(pusuyeckuii AUKTAHT, OIUIL-
ompoc;

3.Pabota c cucremarusnpy-
JOILMMH, 0000IAOIMMHU Ta0-
JUIAMH, JIOTHYECKMMH CXe-
MaMH.

[Mpu u3y4yeHHH HOBOTO Mare-
puana-cnaiin  moka3. Cos-
MECTHO C HATYPHBIM DJKCIIe-
PUMEHTOM CO3IAI0T CIUHYIO
AKTHBHYIO  II03HABATEILHYIO
cpeny, B KOTOPOH Yy4YHTENb
cepueil yMeno MoJ00paHHBIX

15




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-
enusn: xoa YK;
OIIK; IIK u unau-
KaTopbI 10CTHIKe-
HHSI KOMIIeTeH Uil

HaumeHnoBanue pa3aesios, TeM

Buabl yueonoii padors! (4ac)

KonrakTHas padora

Jlexknuu
Jlabopa-
TOpHBIE
padoThI
IIpakTHye-

CKHe 3aHdA-

THA
CaMocTosTe/b-

Hasi padoTa cTy-

JIEHTOB (4ac)

Bux CPC

TUBHBIE MojuMepsl. CrapeHue mo-
JIMMEPOB U CHOCOOBI MOTU(PUKAIIN
COCTaBa M CTPYKTYPbI HOJIUMEPOB.

Tema 3.3. Pe3nHOBBIE MaTepHabl.
O6ume cBeaeHus, COCTaB M Kiac-
cupukanus ~ pesuH.  Du3MKO-
MEXaHHYECKHE CBOWCTBA PE3UH U
UX OPUMEHEHHE.

0,5

IlonroroBka K JNEKLIHUIM
[6.1.1], [6.1.2], [6.1.4]

Tema 3.4. TexHuueckass KepaMHUKa.
CrpyKTypa KepaMHKH H TEXHOJO-
THS TIOMYYEHHUs] KepaMUYEeCKUX Ma-
TepuanoB. Meramokepamuka. Ilo-
POIIKOBAs METAJUTYPIHS.

15

HOI[FOTOBKEI K JICKOUAM
[6.1.1], [6.1.2], [6.1.4]

Tema 3.5. Kommno3uimoHHble Ma-
Tepuaibl. Knaccudukanus ux 1o
CTPYKTYpe U PACIOJOKEHUIO KOM-
[TIOHEHTOB, a TaK)Ke II0 METOJaM
nsrotopneHmsa. Kmaccudukanms ux
M0 MaTepHansy MaTpuibl U apMH-
PYIOLIMX JJIEMEHTOB, a TaKXe II0
reOMETPUH KOMIIOHEHTOB. CBOii-
CTBa KOMIIO3UIIMOHHBIX MaTepHa-
noB. TepMmoauHaMUUYECKast U KHHE-
THYECKAs COBMECTHMOCTH KOMIIO-
HEHTOB. POJIb MaTpPHUIIBI U apMHUPY-
JOIIMX DJJIEMEHTOB B KOMIIO3HUTE.
CrapeHne KOMITO3UTOB.

15

TloaroroBka K JIEKIIHSM
[6.1.1], [6.1.2], [6.1.4]

HpaKTM‘leCKOC 3aHATHE

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

BOIIPOCOB M  3aJlaHUd U
HampaBiIgeT MbICIb O00yuaro-
mUXCsI K HOBBIM TEOpETHYe-
CKHM BEIBOAaM. Jlamee B xoxe
3aKpeIUICHUsT YTOYHSCT, KOp-
PEKTHpYeT TOHHUMAaHHE Yy4a-
IIAMHUCS  HOBOTO  3HAHMS,
(dopMHUpyeT TepBOHAYANEHBIC
YMEHUSL.

B xome o0OBgcHeHuMs u 3a-
KpEIUICHHUsS. HOBOTO MaTepHasa
Ka/:[pbl JOJIZKHBI 6I>ITI> pa3Ho—
00pa3HbIMH, YTOOBI OXBATHTh
BCE MOMEHTHLI ITO3HAHHMS: aj-
TOPHUTM TIOMCKa pEIICHUs I10-
CTaBIICHHOH MpPOOIEMEI, oOIle-
HUBaHHE ANbTEPHATHB, OOHa-
pYXCHHE CIENCTBHA H WX
3HaYMMOCTHU B TEOPHUH.

JnarHocTuueckuii  6e3orie-
HOYHBI KOHTPOJIb, B3aUMO-

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-
enusn: xoa YK;
OIIK; IIK u unau-
KaTopbI 10CTHIKe-
HHSI KOMIIeTeH Uil

Buabl yueonoii padors! (4ac)

KonrakTHas padora

1 1
>
=EEo
g E
HaumeHoBaHuUe pa3aenoB, TeM = Do d = g £ oy Bug CPC
® @ 2 |EE
= SZc|Esx5%°
= o= o |BE®gl S aEk
Z ©C a8 (¥ g 2 = 3
= | 288 |2g5zs¢2
=& |©=
CamocrosiTeIbHAs padoTa 1o 30
OCBOEHHIO 3 pa3ieina:
pedepart, cce (Tema)
pacuérHo-rpadpuueckas padbora
(PI'P)
KOHTPOJIbHAasA padoTa
Hroro no 3 paznery 7,0 30,0

IKS Pa3gen 4. TexHonorusi KOHCTPYKIHOHHBIX MATEPHATIOB.
UIIK - 5.1
UIIK - 5.2 Tema 4.1. Teopermueckune u Tex- | 1,0 ITonroroBka K JEKIHUIM
TIK 6 HOJIOTHYECKHE OCHOBBI MPOU3BO/I- [6.1.1],[6.1.2], [6.1.4]
UIIK-6.1 CTBa  MaTepuajoB;, MaTepHUallbl,
WIIK-6.2 MPUMEHSIEMbIC B MaIIHHOCTPOCHUH
u npudopocrpoeHnrd. OCHOBHBIE
METO/IBI MOJTYYSHHSI TBEP/IBIX TEIL.
Tema 4.2. ®dopmoodpasosanue | 1,0 IToaroroBka K JEKIHAM
MOBEPXHOCTEH JeTaneil pe3aHuem, [6.1.1], [6.1.2], [6.1.4]
EKTPOU3NIECKUMH U DIIEKTPO-
XUMHYECKIMH crocobamMu  o0pa-
0oTKH.
Tema 4.3. IlpomsBoactBo Hepasb- | 1,0 IloaroroBka K JIEKUHAM

eMHBIX coeauHeHud. CBapoyHOe
npousBoacTBo. [laiika MaTepuanos.
TlonyueHne Hepa3bEMHBIX COEIU-
HEHHUH CKJIEUBAHHUEM.

[6.1.1], [6.1.2], [6.1.4]

HpaRTuquKoe 3aHATHE

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

KOHTPOJIb;
1.Pa3HOypOBHEBBIE Kaye-
CTBEHHBIC, pAacYeTHBIC, TIpa-

¢dudeckue 3a1aHs;
2.¢}pu3uyeckuii AUKTAHT, OIAII-
orpoc;

3.PabGora c cucTeMaTH3UPY-
FOIIIMMH, 000O0IIAOIMMH Ta0-
JIULAMM, JIOTHYECKMMH CXe-
MaMH.

IIpyn m3ydyeHHH HOBOTO Mare-
puana-cmaiin ~ moka3. CoB-
MECTHO C HATYPHBIM 3KCIIe-
PUMEHTOM CO3JAI0T CIHHYIO
aKTUBHYIO  II03HABaTEIEHYIO
cpeny, B KOTOpPOW YYHTENb
cepueil yMmerno moaoO0paHHBIX
BOIIPOCOB W  3aJaHWii |
HaTpaBJIIeT MEICTh 00ydaro-
IUXCSI K HOBBIM TEOpeTHYe-
CKMM BBIBOJaM. [lanmee B xoxe
3aKpEIUICHHUsI YTOYHSET, KOP-
PEKTHPYeT TOHUMAHHE Yy4a-
HMMHCA ~ HOBOIO  3HAHMI,
¢dopMHupyeT TMepBOHAYAIBHBIC
YMCHHSL.

B xoxe oObsicHeHHS H 3a-
KpEIUICHUsS. HOBOTO MaTepHaja
KaJpbl JOJDKHBI OBITH Pa3HO-
00pa3HBIMH, YTOOBI OXBATHUTH

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-
enusn: xoa YK;
OIIK; IIK u unau-
KaTopbI 10CTHIKe-
HHSI KOMIIeTeH Uil

Buabl yueonoii padors! (4ac)

KonrakrHas padora 5oL
=59
=¥

HaumeHoBaHuUe pa3aenoB, TeM = Do ? = g £ oy Bug CPC

s £ 32 =
= SZc|Esx5%°
= o= o |BE®gl S aEk
Z ©C a8 (¥ g 2 = 3
S | EEE|EzT5sz
=g |©=

CamocrosiTeibHast  pafora mo 10,0

OCBOEHHIO 4 pa3jieina:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckasi padora

(PI'P)

KOHTPOJIbHasA padoTa

Hroro mo 4 pa3nerxy 3,0 10,0

UTOI'O no gucuunjinue 34,0 68,0 99,0

HaunmeHoBaHMe MCIIOJIb3Ye-

MbIX AKTHBHBIX H MHTep-

AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOTruil

BCE MOMEHTHI IO3HAHUS: all-
TOPUTM IIOMCKa peIIeHUs I10-
CTaBJIEHHON NPOOJEMEI, oOIe-
HUBaHUE AIbTCPHATHB, OOHA-
pYXKEHHE CIEICTBHM M HX
3HaYMMOCTHU B TEOPUH.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B Yacax)
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5. TEKYIIIAW KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOYHASI ATTECTA-
Ous MO UTOI'AM OCBOEHUS TUCHUIIJINHBI.

JlJist OCYIIECTBICHHS TEKYIIETO KOHTPOJIS 3HAHUN 00yJaroImuxcs chopMyIHPOBAHBI TEO-
peTudecKre BOMPOCH M0 TeMaM JadopaTOpHBIX PadoT.

Taxxe chopmMupoBaH MepeueHb BOIMPOCOB, BBIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTecTa-
1o B GopMe dK3aMeHa B 7 CEMECTpE.

VYKa3aHHBI KOMILUICKT OICHOYHBIX CPEICTB SIBIIICTCS HEOThEMJIEMOW dYacThio (hoHza
OILICHOYHBIX CPEIICTB M XpaHUTCs Ha Kadenpe « TeXHOIOTHs AIIEKTPOXUMUYECKUX IPOU3BOICTB U
XMUMHHU OPTaHUYECKUX BEIIECTBY.

Onucanue mokaszareneil U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMMCAHUE MIKAJl OLCHHU-
BaHUs MPHU TEKYIIEM KOHTPOJIE, OLIEHKA BBIITOJIHEHHUS Ta00OPATOPHBIX paOdOT MPUBEACHO B Ta0JIH-
e S.

Tabmuua 5 — Onmcanue mokaszaTesnei U KpuTepreB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHUE IITKAI
OLICHUBAHMSI [TPH TEKYIIEM KOHTPOJIE OLIEHKA BBIIIOJHEHUS J1a00PaTOPHBIX paboT

Hlkana Jlaboparopnasi padora
IK3aMeH
OLICHUBAHUS
40<R<=50 OTinyHO OTan4HO
30<R<=40 Xopormo Xoporo
VY 1oBieTBOPUTEIB-
- VY 10B1E€TBOPUTENBHO
20<R<=30 p HO
0<R<=20 HeynosiersopurensHo He3adeT

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCIIEBACMOCTH CTYACHTOB OLICHUBACTCA II0 YCTBIPCX-
0ayuIbHOH cucTeMe COTIIUYIHO», «XOPOHIO», KYOAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Tabnuna 6 — Kputepuu olleHuBaHUs pe3yIbTaTa 00y4ICHHS 110 TUCIUTUIMHE U IIKaJla OLICHUBAHUS

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

Ornenka Ornenka Ornenka Ornenka
Kox u nanmeno- Kox u HanMeHOBAHHE MHIMKA|  (HeyI0BJIETBOPHTEILHO» «YIOBJIETBOPUTEILHO» / «xopowo» / «OTJIIHYHO» /
BaHHE KOMIETEH- TOpa TOCTHIKEHUSI KOMIIETEH- / «HE 3aYTEHO «3aYTEHO» «3a4TEHO» «3a4TEHO»
IHH U 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEUTUHIOBON OLIEHKU OT max PeUTUHIOBOM OT max PEeUTUHIOBOM
OLICHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI

IIK-5 Crocoben
opraHuzau $u-
3UKO-XMUMHUYECKHUX
aHaIM30B, padoT 1o
UCCIIEJOBAHUIO
CBOWCTB MaTepua-
JIOB

UIIK-5.1. OcymectBuser ¢u-
3UKO-XUMHYECKUX  aHaJIH3BI
MaTepHaoB

He 3makom ¢  ¢usuko-
XMUMHYECKUMH METOJaMHU aHa-
JM3a MaTepUaoB sl PELICHHS
3a1a4 mpoQheCCUOHATBHOM
JIEATEILHOCTH.

He wumeer nonaTtus o coBpe-
MEHHOM COCTOSIHHM HCCIIENI0-
BaHUM B YKa3aHHBIX O0O0JIACTSIX
3HAHUU.

Cnabo 3HakOM ¢ (QH3HKO-
XMMHYECKIMH METOAAaMH aHa-
JM3a MaTepHalioB Ui pelle-
HUSI 33124 Po]eCcCHOHANBHON
JIeATEIILHOCTH.

Hmeer cnabple MOHATHS O
COBPEMEHHOM COCTOSIHHUH HC-
CIEI0OBaHUII B  YKa3aHHBIX
00J1acTsAX 3HAHUH.

Xoporto 3HaKOM ¢ (HU3H-
KO-XUMHUYECKUMH METO-
JaMH aHaIW3a MaTepuha-
JIOB JJIsL pelleHus 3aaad
npoQeCCHOHATBHOM
JIeSITENIbHOCTH.

Nwmeer HOpMaJIbHbIE
MOHATHUS O COBPEMEHHOM
COCTOSHUH  HCCIEI0Ba-
HUI B yKa3aHHBIX 00ia-
CTSIX 3HAHMUH.

Bmaneer ¢uzuko-
XUMHAYECKUMU METOIaMHU
aHanM3a MarepuajoB Ul

peureHust 3amgay mpodeccro-
HaJbHOU

JIEATEIHLHOCTH.

OTIMYHO 3HAKOM C COBpe-
MEHHEIM COCTOSIHHEM HCCIIE-
JIOBaHUIl B yKa3aHHBIX 00Jia-
CTSIX 3HAHUH.

UIIK-5.2. TIpoBomutr paboTHI
10 HCCIEAOBAHUIO CBOMCTB
MaTepHaioB

He 3HaKOM C OCHOBHBIMH METO-
JaMH ¥ TIpreMaM# Tpo0ooToo-
pa u TpoOOMOATOTOBKH aHAH-
3UPYEMBIX OOBEKTOB, BHIAAMU
000pyIOBaHUA W TPHUHIIMIIAMH
paboThI, OOCITY)KHUBAHHIO U BbI-
MOJIHEHUIO U3MEPEHUN HA IpU-
Oopax.

He wumeer nonsaTtus o coBpe-
MEHHOM COCTOSIHUM HCCIIENI0-
BaHUI B YKa3aHHBIX OOJIACTSIX
3HaHUH.

Cnabo 3HAKOM C OCHOBHBIMHU
METOJJAMH U TIPHEMaMH IIpO-
600TOOpa 1 IPOOOTIOATOTOBKU
aHAM3UPYEMBIX  OOBEKTOB,
BUJAaMU  00OpYJOBaHHUA U
MPUHIAIIAMUA PpaboThI, 00CTy-
JKUBAHUIO H  BBINOJHCHHUIO
U3MepeHHil Ha mpubopax.
Nmeer cnabble TOHATHSA O
COBPEMECHHOM COCTOSIHUH HC-
CIICZIOBAHUA B  YKa3aHHBIX
00J1acTIX 3HAHU.

Xopouio 3HaKOM € METO-
JlaMU HCCIe0OBaHUs 3a-
KOHOMEPHOCTH CTPOEHUS
KpUCTAJIMYECKUX U He-
KPUCTAIUTMUECKUX MaTe-
puanos; MeTOoJIaMu
ompezaeneHus  ¢uzmye-
CKMX CBOWMCTB, BHJIaMH
obopy/soBaHus W TPUH-
unaMu paboTel, o6cTy-
JKUBAaHUIO U  BBINOJIHE-
HUIO U3MEPEHUHN Ha TIpHU-
6opax.

Nwmeer HOpMaJIbHbIE
MOHATHSL O COBPEMEHHOM
COCTOSIHUM  HCCJeI0oBa-
HUI B yKa3aHHBIX 00ia-
CTSIX 3HaHMM.

Bnageer metomamu uccneno-
BaHUS 3aKOHOMEPHOCTH
CTPOCHHUS KPHUCTAILTHYSCKUX
W HEKPHCTAIUIMYECKUX MaTe-
pHUajoB; METOJaMH OIpeie-
neHuss (U3NYECKUX CBOMCTB
(TIIIOTHOCTH, 3JEKTPO- U TeTl-
JIOIIPOBOJIHOCTH, ~ 3aBHCHUMO-
CTHU COIPOTUBIICHHUS OT TEM-
nepaTypsl U T.II.) MaTepHaJIOB
OTIMYHO 3HAKOM C COBpe-
MEHHBIM COCTOSTHHEM HCCIle-
JIOBaHWH B YKa3aHHBIX oOJia-
CTSIX 3HAHMM.
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Koa n HaumeHoBa-
HHE KOMIIETeHIMH

Kpurtepnn onennBanus pe3y/ibTaToB 00y4eHH

Koa u HamMeHOBaHHe HHIUKA|
TOPpAa TOCTUKEHUS KOMIIETEH~
10701

Onenka
«HEeYAOBJIETBOPUTEJIHHOY
/ «HE 3aY4TEHOY
0-59%

OT max PeUTUHIOBOU
OIIEHKU KOHTPOJIS

OreHka
«YIOBJETBOPUTENBHOY /
«3a4TEHOY
60-74%

OT max PeUTUHIOBOM OLIEHKH
KOHTPOJIS

OneHka
«xopommo» /
«3aYTECHO»
75-89%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

Ornenka
«OTJIMYHOY /
«3aYTEHO»
90-100%

OT max PEeUTUHIOBOM
OIICHKH KOHTPOJIS

ITK-6 Criocoben
OpraHu3aIe padoT
IO AJIEKTPOXUMHUYE-
CKOM 3aIuTe OT
KOpPPO3UHU JTUHEHHBIX
COOpPYKEHHE, 00b-
€KTOB U KOHCTPYK-
U

HIIK-6.1. OcymecTBisieTr op-
raHu3alyio padoT MO 3alluTe
OT KOppO3UH

He 3HakoM co cmocobamu mpo-
BEJICHUS U3MEPCHUIT M UCIIBITA-
HUH B CHCTEeMax QJICKTPOXHUMU-
YeCKOHl 3alUThl; HE CIIOCOOEH
OTIpeNieNIATh 00JIacTh MpHUMEHe-
HUA METOoAa HUCIIBITAHUSA B CO-
OTBCTCTBUU C YYPCIKIACHHBIMU
METOJIHKAMHU

Cnabo 3HaKOM C METOIMKON
SKCIIEPUMEHTAJIBHBIX ~ HUCCIIE-
JIOBAaHUH Y WCIIBITAHUM B CH-
cTeMax dJIEKTPOXUMHUUYECKOHN
3aIUTEHL.

3HAKOM C METOIUKOM
JKCIIEPUMEHTAIBHBIX
HUCCAEIOBaHUNM U MCIIBI-
TaHUI B CHCTEMaX JJICK-
TPOXUMHUUYECKON  3aliu-
ThI, CO crmoco0amMu TMpo-
BEJCHUS U3MEPEHUH U
HCIBITAaHUA B CHCTEMax
3NEKTPOXUMUYECKOMN
3aIHTHI;

[IpoBogut >KCHEPUMEH-
TaJdbHBIC HCCIICIOBAHUSI
U HCHBITaHMS, AOIyCKas
HEOOJIbIINE OIMOKH.

TBepao 3HAaeT METOAUKY
IKCIEPUMEHTAIIBHBIX HCCIIE-
NOBaHUH U HCHOBITAHUH B
CHUCTEMaX  3JIEKTPOXHUMHUYEC-
CKOM  3alMThl, CHOCOOEH
OIpeAeNATh 00JacTh MpUMe-
HCHHUA METOAdAa HUCIIBITAHUA B
COOTBETCTBHU C Y4YPEIHKICH-
HBIMU METOIUKAMU
[IpoBoaut 0e30mno0YHO
IKCIIEPUMEHTAIIbHBIE HCCIIe-
IOBAHUSI U UCIIBITAHMUS.

HIIK-6.2. OcymectBisieT op-
TraHu3aIye paboT MO JJIeK-
TPOXUMHUUYECKON 3allluTe OT
KOPPO3UU COOPYKEHUM U KOH-
CTPYKLIUH

He 3nakoMm ¢ meromamu u3Me-
peHUull U HUCHBITAHUN CUCTEM
3JIEKTPOXUMHUECKON  3alllUThI
JUIS KOHKPETHBIX YCIIOBHH, He
criocobOeH pa3padaThiBaTh Me-
pONIPUATHS 1O  TOBBIIICHUIO
3¢ (EKTUBHOCTH AIIEKTPOXUMHU-
YECKOU 3aIUThI

Cnabo 3HakKOM C MeToJaMu
U3MEPEHUI U UCTIBITAHUN CHU-

CTeEM 3IEKTPOXUMHUYECKOHN
3alUTBl  JUIsI  KOHKPETHBIX
yCIOBUH

3HAaKOM C METOJaMH H3-
MEpPEHUH U MCHBITAHUI
CHCTEM JJIEKTPOXHUMHUYE-
CKOM 3alllUThl A KOH-
KpPETHBIX YCJIOBUH, Me-
TOJBI aHAJM3a U OLIEHKU
3G PEKTHBHOCTH CHCTEM
INEKTPOXUMUYECKOM
3aIUThI

Brnaneer metonmamu usmepe-
HUA M HCHBITAHUNA CHUCTEM
3JIEKTPOXUMHUUYECKOH 3aIUThI
JUISL KOHKPETHBIX YCIJIOBHH,
CHocO0eH pa3pabaTbIBaTh
MEpONPUSITUSL 110 TOBBIIIE-
HUIO 3()(QEeKTHBHOCTH 3IIeK-
TPOXUMHUIECKON 3aITUTHI
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Tabmuma 7 — Kputepuu olieHUBaHUS

Onenka

Kpurepun oueHuBanus

Bricokuii ypo-
BEHb «5»
(oTMYHO)

OLICHKY «OTJHMYHO» 3aCIIy’KUBAaeT CTYACHT, OCBOMBIIMI 3HAHWI,
YMEHUs, KOMIIETEHIIUU M TEOPETHUYECKHI Marepuan 6e3 mpoOenoB; Bbl-
MOJTHUBILUI BCE 33/1aHUs, IPEIyCMOTPEHHbIE yYEOHBIM TUIAHOM Ha BbI-
COKOM Ka4eCTBEHHOM YPOBHE; IPAaKTHYECKHE HaBBIKU IPOQECCHOHATb-
HOT'O IPUMEHEHHS OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.

Cpennuit ypo-
BEHb «4»
(xoporo)

OLICHKY «XOPOLI0» 3aCIY)KUBACT CTYJEHT, IPAKTHYECKU IOJTHOCTBIO
OCBOMBIINM 3HAHUSA, YMEHHUsI, KOMIIETEHIIUA U TEOPETUYECKUN MaTEpu-
aJl, yueOHbIC 3aJaHMs HE OLIEHEHbl MAaKCUMAJIbHBIM YUCIIOM 0ajuIOB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.

[Toporosbiii
YPOBEHB «3»
(ynoBieTBopu-
TEJIBHO)

OILICHKY «YAOBJIETBOPHUTECJIBHO0» 3aCIYKHNBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUWA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHYC-
CKHit mMarcpurajl, MHOTHC y‘Ie6HBIe 3aJaHusg b0 He BBITIOJIHUII, h19%(s10)
OHH OLICHCHBI 4YHUCJIOM 0aJsIoB OJIM3KUM K MUHHUMAJIbBHOMY, HCKOTOPLIC
MMPAKTUYCCKUC HABBIKH HC C(I)OpMI/IpOBaHLI.

MuHuMab-
HBII YPOBEHB «2»
(HeyaoBIETBOPU-

TEJILHO)

OILICHKY «HEYAOBJIETBOPUTECJIBbHO0» 3aCIIYKUBACT CTYACHT, HEC OCBO-
HWBIIUH 3HAHUA, YMCHUS, KOMIICTCHUHUU H TCOpeTI/I‘IeCKI/Iﬁ MaTcpuall,
y‘Ie6HI)I€ 3alaHuA HC BBIIIOJIHUII, NPAKTUYCCKUEC HABBIKHW HC C(i)OpMI/IpO-
BaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1.

Yyeouas

JUTepaTrypa, mne4yaTHble W3AaHuUA OubOaumoreyHoro (¢ouaa,

IJICKTPOHHBIC U3 1aHUA.
Bbubnnoreynsiit (1)OHI[ YKOMIUICKTOBAH NICYATHBIMHA U3JAaHUAMHA U3 paCY€Ta HEC MCHEC 0,25

AK3EMIUIApa KaXKI0TO U3 W3JIaHH, YKa3aHHBIX HIDKE Ha KaXKJI0T0 00YYaromIerocst U3 yucia JIHI,
OJTHOBPEMEHHO OCBaWBAIOIIMX COOTBETCTBYIOUIYIO IUCIHMIUIMHY (MOmynb). M3naHus, Haxoms-
IIMECs B DJIEKTPOHHOM JIOCTyIME (JIEKTPOHHBIN PECypC), YAOBJIECTBOPSIOT 3TOMY TPeOOBaHUIO
ABTOMATUYECKU. DIIEKTPOHHBIN JTOCTYI MPUBEICH B BUJE CCHUIOK MOCIE OOBIYHOTO OMUCAHUS

HU3JIaHUS.
Kon-Bo
No 1/ AsTop(s) Sarmase N3narenscTBO, Haznauenue, Buj 9K3. B
roJ1 U3JIaHus u3ganus, rpud onoIHO-
TeKe
6.1.1. Jlaxtun FO.M., MarepuanoBene- | 3-e YueOHHuK 30
Jleontnena B.I1. HUE U311, 1epepad. u
non. ; Penp.uzn.
- M. : AnbsiHc,
2013.-528 ¢
6.1.2. Koszsipun B.A., Kopposus meran- | Huxeropon. VYuebHoe mocobue | 5
Kanununa A.A., JIOB U CILIABOB B roc. TEXH. YH-T
Muxanenko M.I'. | pa3inuHbIX cpe- M. P.E. Anex-
nax ceeBa. — H.
Hosropog,
2014. - 188 ¢
6.1.3. Bonpapenko I'.I' | Marepuanosene- | 2-e u3g. - M. : VYuebHuk 5
Kab6anosa T.A. HUE IOpaiit, 2013. -
Pri6anko B.B. 360 c. : . -
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(bakanasp. ba-
30BBIH KypC)

6.1.4. Masbues .M. Kommo3unuon- H.Hogropon : YyebOHoe nmocobue. | 25
Mamzypuna O.1. | Hble MaTepuansl [U3n-Bo HI'TVY],
2019.-109 ¢
6.1.5. Hesepos A.C., Koppo3sus u 3a- M. : dopym, Vu4eb. nocobue 12
Pomguenxo JI.A., mmra matepuanos | 2013. - 224 c. :
ppaun M.
6.1.6. Mensenea C.B. | MarepuanoBene- | M. : U3zn.Jlom VYyebOHoe mocobue | 5
aue. Hemeramm- | MUCucC, 2012.
yeckue Marepua- | - 73 c.
ael. Kypc nekuuit
6.1.7. Cupotkun O.C. OCHOBEHI COBpe- M. : UHOPA- Y4eOHuk 1
MeHHOro Matepu- | M, 2017. - 363 (BsIciiee oOpaso-
aJ0OBEICHUS c. BaHue. bakanaspu-
ar)
6.1.8. Pakou A.T., Kopposuonto- M. : U3n. Kypc nexrii/ 2
bapaunl1.B. CTOMKHE U kKapo- «Jlom» MU- Hair.uccnen.rexuoon
croiikue matepu- | CuC, 2011.-78 | .yn-tr "MUCuC"
ansl. Koppo3uoHn- | c.
Has CTOMKOCTh
JISTKUX KOH-
CTPYKIIMOHHBIX
CIIABOB B pa3-
JUYHBIX CPEAax
6.1.9. [Tycror 10.A. Koppo3us u 3a- M. : Uzn. YueOHoe mocooue. | 2
[# ap.]. muTa MeTainioB : | «Jlom» MU-
Jla6.mpakTrKyM CuC, 2011. 153
c.
6.1.10 ITormoBa A.A. MeTobI 3aIUTEI CII6.,: Uzma- | YuebHoe mocobue
OT KOPPO3HH. TETHCTBO (YuebHUK 1S BY-
Kypc nekmmii. «Jlauby», 2021. — | 30B . CenpanbHast
272 ¢ JTUTEPATypa).
6.1.11 Jamackun b.B., DIIEKTPOXUMHUS CIIG6.,: U3na- YuebHoe mocodue
Iletpnit O.A., TENbCTBO (Y4eOHuK 115 By-
Hupnuna I'.A. «Jlanb», 2015. — | 30B . CnenuanbHast
672 c JTUTEPATypa).
6.2. CnipaBouHo-0nOanorpadguyeckas Jureparypa.
Kon-Bo
No /11 ApTop(s1) SaraBie UznarenbctBo, | HasHauenue, BuUj | 9K3. B
rOJl U3IaHUs u3ganus, rpud onoIHO-
TeKe
Kyx H.IL. Kypc Tteopun xoppo- M.:AnbsiHC VYueOHuK 49
3ud U 3amuThl Metail- | 2006 PexomenoBa-
621 JIOB HO M-BoMm
BBICIIL.U
cpen.cnen.o0pa3oB
aHUs
IIycToB Koppo3us u 3ammura | MUCHUC PexomennoBa- 10
I0.A., METAJI0B B BOAHBIX | M. : Yue0a, HO YMO 1o
6.2.2.
Komkun cpenax 2005 00pa3oBaHHIO B
b.B., KytsI- 00J1.MEeTaJUTyprUH
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peB A.E.
JIykoMckuii dusuko-xumuueckue | Jonronpya- VYyeOHuk, pek-HO | 28
10.41. OCHOBBI  DJICKTPOXHU- | HBIH: M3-A IOM | MH-T (PU3.XUMHU H
6.2.3. MUHU «MHTEnneK™, UIEKTPOXUMHUH M.
2008 A.E.®pymkuHa,
PAH

6.3. MeTonnueckue yKazaHusl, pEeKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

MeTonudeckue ykazaHus U PEKOMEHAAIMU TI0 TMPOBEICHUIO KOHKPETHBIX BUIOB y4eO-
HBIX 3aHATUHN MO AUCUUIUIMHE «MaTepuanoBeqeHUe U 3allluTa OT KOPPO3UM» HAXOJATCS Ha Ka-
denpe «TexXHOTOTUs MEKTPOXUMUIESCKUX TTPOU3BOJICTB M XUMHUHM OPTaHUYECKHIX BEIICCTBY.

MeTtoaudeckue yka3zaHUs K IMPOBEICHUIO TaOOPATOPHBIX padoT Mo Kypcy «Marepuaio-
BEJICHHE U 3alllMTa OT KOPPO3un» - YdyeOHoe nocodue «JIabopaTopHblil MPaKTUKYM 110 KOPPO3UU
Y 3al1UTE METAJIOB.

7T.AHOOPMALNOHHOE OBECIIEYEHUME JJUCHUIIJINHBI

VY4eOHbIi mpolecc 1Mo JUCHUIUIMHE 00ecieueH HEOOXO0AUMbBIM KOMILIEKTOM JIMIEH3UOH-
HOT'O U CBOOOJIHO pacHpOCTPaHIEMOro MpOrpaMMHOI0 O0OecleyeHus, B TOM YHCIE OTEUeCTBEH-
HOT'O IPOM3BOJICTBA (COCTaB IO IUCUUIUIMHE onpeneneH B HacTtosAwei PIT/] u nomiexxut oOHOB-
JICHUIO MPU HEOOXOMMOCTH).

7.1. Ilepeyenr pecypcoB HHGPOPMALUMOHHO-TEJIEKOMMYHMKANMOHHON  CeTH
«AHTepHET», HEOOXOIMMBIX /IJIsl 0CBOEHHUS THCHUIIMHBI (MOTYJ151)
1. Hayunass  osnektponnas  Oubnuoreka E-LIBRARY.ru. — Pexum  gocryna:
http://elibrary.ru/defaultx.asp
2. OnexkTpoHHas OubnmoreyHas cucreMa [10BOKCKOro rocy1apcTBEHHOIO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma: http://elib.tolgas.ru./ - 3arm. ¢ skpaHa.
3. ONeKTpOHHO-0MOIMOTeYHast cucteMa Znanium.com [DJIeKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.
4. OTtkpriTOe 00pazoBaHue [ INEeKTPOHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.
S. Polpred.com. OG30p CMMU. IlonHoTekcToBasi, MHOrooTpacieBas 0a3za naHHbIX (BJI)
[DnexTponHbIi pecypc]. - Pexxum noctyma: http://polpred.com/. — 3aru. ¢ sxpaHa.
6. ba3zbl manHbIX Bceepoccuiickoro HMHCTHTyTa HAydyHOM W TEXHHYECKOM HHpopManuu
(BUHUTU PAH) no ecTecTBEHHBIM, TOYHBIM M TEXHUYECKHM HayKaM [DIeKTpOHHBII pecypc]. -
Pexxum nmoctyma: http://www.viniti.ru. — 3ari. ¢ skpana.
7. YHuBepcurerckas uHpopmaimonHas cucrema Poccust [DnekTponHbIi pecypce]. - Pexxum
nocrtyna: http://uisrussia.msu.ru/. — 3ar. ¢ skpaHa.

7.2. IlepeyeHb NPOrpaMMHOIo odecriedeHusi U MHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 37EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumeHnoBanue Ccblika, 10 KOTOPO# ocylecTBIsIeTCsI 10-
IBC cryn k 9bC
1 Koncynpranr http://www.studentlibrary.ru/
CTYACHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/
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B Tabnuue 9 ykazaH mepeueHb npodecCHOHAIBHBIX 0a3 AaHHBIX U MH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPbIM oOecredeH NocTyn (ynaleHHbId NocTym). JlaHHBIN nepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

Tabmuua 9 — [lepeyeHb COBpeMEHHBIX MPO(ECCHOHANBHBIX 0a3 JaHHBIX U UH()OPMAIIHOHHBIX
CIIPaBOYHBIX CHCTEM

HaumenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yAaJleHHbIH AOCTYII €
Ne JaHHBbIX, HH(POPMALIHOHHO-CIIPABOYHOM CH- YKa3aHHeM CCHLIKH/I0CTYI U3 JIOKAJIBHOI
CTeMblI CeTH YHUBEPCUTETA)
1 2 3
1 Bbasa maHHBIX CTAaHIAPTOB M PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT /lhome/standarts
2 [epedens npodeccrnoHanbHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
MH(OPMALMOHHBIX CITPAaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCHI JJIsS1 UTHBAJIMAOB U JIUL C OB3

B tabmume 10 ykazaH mepedeHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMUX (OPMBI, ajamn-
TUPOBAHHBIE K OTPAaHUYEHUSM UX 3[J0OPOBbS, a TAKXKE CBEJICHUS O HAIMYUU CHEIHATbHBIX TEXHU-
YCCKHX CpPCACTB 06yquI/1$1 KOJUICKTUBHOT'O U MHAWBUAYAJIbHOT'O IMOJIb30BAHU. HpI/I 3all0JIHCHUN
TabJIMIBI MOXKET OBITh HCIOJb30BaHa HWH(OpMalus, pa3MelleHHas B noapaszaene «JlocTymnHas
cpena» crienuann3upoBanHoro paszzena caiita HI'TY «Csenenust 06 00pa3oBaTeIbHON OpraHu-
3arum» https://www.nntu.ru/sveden/accenv/

Tabnuma 10 — OO6pa3oBarenbHbIE pecypchl st UHBanuA0B U il ¢ OB3

Ne Ilepeuens oOpa3zoBare/ibHBIX pecyp- | CBefeHHs] 0 HAIMYMHU CTIEUATbHBIX TEXHUY e-
COB, MPHUCIIOCOOTEHHBIX /IUISI HCIOJIb- CKHX CPeACTB 00yueHHUs KOJJIeKTUBHOIO U
30BaHUS MHBAJIUIAMY U JIMIAMH € HHAMBHIYAJIBHOI0 MOJIb30BAHUS
OB3
1 9BC «KoHCYIBTaHT CTyICHTA» 03BYYKa KHHT U yBeJIMUeHHe mpudra
SEC «JTaHby CIelHaIbHOE MO6I/IHLI:IO€ MIPUIOKEHUE - CHHTe-
2 3aTOp peYH, KOTOPBIH BOCIPOM3BOIAMUT TEKCTHI
KHHUI' U MCHIO HaBUT'allUH
3 9BC «fOpaiiTy Bepcus 7Sl CI1a00BHSIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNMOE JIUISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

Jlnisi KOHTaKTHOM M CaMOCTOSITENFHOW pabOThl 00yYaroIuXcs BBIACICHBI MOMEIICHUS,
OCHAIIEHHBIE KOMIIBIOTEPHONW TEXHHUKOHN ¢ MOAKIoueHneM Kk cetu "MHTepHeT" u obecredeHuem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEAy OPTaHU3aIHH:

- 3aJ1 3JIEKTPOHHO-UH(OPMALIMOHHBIX pecypcoB (aya. 1160 — 15 komnbroTepoB);

- YUTAJIbHBIH 3aJ1 OTKPBITOro JocTymna (ayn. 6162 — 2 komnbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[Tpu mpoBeseHUM JIeKIWH ¥ Ta00paTOPHBIX MPAKTUKYMOB Ha Kadeape HMCIIONb3yeTcss Ma-
TepUaIbHO-TEXHUYECKOE OCHALICHHUE ayAUTOpUi U nabopaTopuil kadeapsl, IpUMEHIEMoe B pe-
anu3aluy y4eOHoro mpoliecca, MpUBeIeHHOE B 00pa3oBaTeabHOM mporpamme mpoduist «TexHo-
JIOTHSL DTIEKTPOXUMHUECKUX TPOU3BOACTBY: J1abopaTopHble MPHOOPHI (KOMILIEKT J1a00paToOpHOTo
000pyIOBaHUS TSI KOHTPOJIS KAueCTBa MaTEPUAIOB, TPHOOPHI TSI KOHTPOJIS Ka4ecTBa TOIyda-
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€MBIX TOKPBITHI); KoMIbioTepHas U opucHas texuuka (1K, mpunTep, KOonupoBagbHast TEXHU-

Ka).
Ne | HammenoBanue aymuropmii M momemie- | OCHameHHOCTh ayAuTopHid mo- | [lepeyeHp  JNHIICH3MOHHOTO
HUH Kadeapsl MEIICHUN U IOMEILEHU I IporpaMMHOro  obecreue-
HUS
1 1345 1. ocka menoBas; 1. Windows SL 8.1 (mon-
MyneTuMenunitHas ayautopust (Uit npo- | 2. DKpaH HaCTEHHBII; mucka Dr. Spark Prem, no-
BEJICHUS 3aHATHIA JICKIIMOHHOTO U cemHu- | 3. Pabouee Mecto mpemnopmasare- | ropop Ne 0509/KMP ot
HApCKOro THMA, IPYNNOBBIX U WUHAUBH- | Jifl; 15.10.18)
IyaJdbHBIX KOHCYJNbTalMi, Tekymero | 4. Pabodee mecto crymenta - 28 | 2. Dr.Web (c/m H365-
KOHTPOJSI M TIPOMEXYTOYHOH arTecra- | el W77K-B5HP-N346 oT
mun) (kadenpa «TexHOJOTHs 3JIEKTPO- | 5. MynbpruMenuiinbiii mpoekrop | 31.05.2021)
XIMHYECKIX MPOU3BOJICTB U XUMHH op- | Epson ER,; Pacnpoctpansemoe 1o cBo-
raHm9YecKux BemiecTB»), 603155, Hmxe- | 6. IlepcoHampHBI KOMITBIOTEp, | OOmHON JIAIEH3UU:
ropojckast oomacts, r. Hwkuuit Hosro- | Intel(R) Core(TM) i3-3220 CPU | 3 Adobe Acrobat Reader X
pox, yia. Mununa, gom 24, kopi. 1 @ 3.30 GHz 4,00 I'b O3Y /HDD | (Freeware);
500. 4. P7 oduc
5. Zoom (Free) (1 mur.)
2 1118 JlabGopaTopust KOppo3uu 1. locka menoBas; 1. WinXP (Dream Spark

VYuebOHast tabopaTopust (Uil MPOBEACHUS
3aHATHH 1a00PaTOPHOTO U NPAKTHYECKO-
T'O THIA, TPYIIIOBBIX H WHIMBUIYAbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS |
MPOMEKyTOYHOU arTectanun) (kadempa
«TeXHOJOrUs 3IEKTPOXUMHYECKHX HPO-

2. Pabouee MecTo mpemojaBaTe-

JISL;

3. PabGouee MecTo crymeHTta - 12

qCII.

4. DKpaH HaCTEHHBIH;
5. TlepcoHanbHBI KOMITBIOTED,

Premium 700087777);

2. Adobe Acrobat Reader X
(Freeware);

3. MSOffice 2007 Standard
Russian Academic OPEN
No Level (Microsoft Open

u3BoACTB M xumum opranmdeckux Be- | Intel(R) Pentium(R) 4 CPU 3.00 | License Academic Ne
mecTBy»), 603155, Hmkeroponckas o6- | GHz 512 MB O3V /HDD 19.5 | 45990647 (6e3cpounast)); (1
nacte, r. Huwkuuit HoBropoa, yi. Munu- | /HDD 54.9; IIIT.)
Ha, oM 24, kopr. 1 6. IlepconanpHbif KoMmmbioTep, | 4. IO 11 moTeHmMocraTa
Intel(R) Pentium(R) 4 CPU 1.60 | PS-Pack
GHz 256 Mb O3Y /HDD 19; 5. IO nmns ummeaeHcMmeTpa
7. TlepconanbHblit KoOMMbIOTED, | Zpack
Intel(R) Pentium(R) 4 CPU 3.00
GHz 512 Mb O3Y /HDD 74.5.
JlaboparopHoe obopynoBanue u npudopsl kadeapsr «TIIT u XOB»
Ne | HaumeHnoBanue HCHOgBOVBaHHe Ucnonbs3oBanue B Hasnauenue No aynu-
n/m | obopymoBaHus goquee How pa- pabote COTJIACHO TACIIOPTY TOpUHU
JlabopaTopus «MaTepHaioBeJeHHE U 3aIUTa OT KOPPOZHUNY
1 | Tepmocrar xunkoct- | IIpoBeneHue [Monnepsxanue Tem- TepmocraTel g TouHoro | 1118
HOW IUPKYIISAIHOH- maboOpaTOPHBIX | MEePaTypHOTO PEeXHU- | TMOMJMEPKAHUA TEMIIEPaTyphI
weiii LOIP LT-208a U TIpaKTHYe- Ma KaK B BaHHE, TaK W BO BHEII-
CKUX paboT HEM KOHTYpE 3aMKHYTOTO
tuma. TepMmocTaTtel  cepud
LOIP LT-200 paccunTansl Ha
paboTy Kak ¢ BOJOHU, TaK U C
HEBOJHBIMH TEIUIOHOCHTEJISI-
MHU.
2 | ToreHmmocTat- [IpoBenenue Bocnpousseaenne IIpubop mo3Bomser mposo- | 1118
ranbBanocTaTt P20X a0OPaTOPHBIX | HANPSOHKEHHS W CWIIBI | AWTh  KaK  KJIACCUYECKHI
1 TIpaKTHYEe- MTOCTOSIHHOTO TOKa AIIEKTPOCHHTE3 HJIH AJIEKTPO-
CKHX pabor, Ha paboYuX dJIEK- OCaXJEHUE, TaK WU WCIBITHI-
HUP TpoAax EKTPOXH- BaTh U HCCIIENOBATh HEOOIb-
MHUYECKOW SYCHKH B | [IHEe XUMHUYECCKAE UCTOYHUKU
mpoIiecce 3IEKTPO- Toka. Takke C IOMOIIBIO
XUMHYECKHX HCCIe- | 3TOro MprOopa MOXHO UCIIHI-
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n/a

Hanmenosanue
000pynOBaHUS

Hcnonp3oBanue
B yueOHOM pa-
oote

Hcnonp3oBanue B
pabote

Hasnauenune
COTJIACHO TACTIOPTY

No aynu-
TOpUHU

IOBaHUH.

TBIBaTh PA3IMYHBIE KOMIIO-
HEHTBHl 3JEKTPOXUMHUIECKUX
YCTPOICTB — 3JIEKTPOJOB U
JICKTPOJIUTOB.

Muxkpockon MeTan-
norpadudaeckuit
Buomen MMP-2

[IpoBenenue
nmabopaTOPHBIX
W MIpaKkTHye-
CKHUX padoT

W3yuenue cTpyKry-
PBI MaTepHAIOB

Mertammorpadpuaeckuii MHK-
pockon «MMP-2» mnpenna-
3HaUeH JUI1  BH3YaJbHOTO
HaOIOEHUSI MUKPOCTPYKTY-
pBl  METaJUIOB, CIUIABOB H
JPYTUX HEMpO3pavyHbIX 00b-
€KTOB B OTPaKCHHOM CBETE
IpU TPSMOM OCBEIICHHH B
CBETJIOM, a TAK)XKe VISl UCCIIe-
JIOBaHHS 00BEKTOB B MOJISIPHU-
30BaHHOM CBETE.

1118

Becwl ananmuTnueckue
VIBRA HTR-220CE
(SImonwmst)

[IpoBenenue
nmabopaTOPHBIX
U TIpaKTHYe-
CKHUX padoT

Uccnenosanue u
OTIpeNieIeHue MacChl
MaTepHallOB

[Mpenna3HavyeHsbl AJIs CTATH-
YECKOTO OMpPECTICHUS] MACChI
BEILIECTB, MAaTepPHAIOB B Jia-
GOpaTOPHBIX YCIOBHUSX.

1118

Honomep-
KOHIyKTOMep AHHOH
4155

IIpoBenenue
71a00paTOPHBIX
M MIpaKTHYe-
CKHUX padoT

UccnenoBanue xa-
PaKTEpUCTUK U
CBOWCTB 3JIEKTPOJ-
HBbIX CUCTEM

KomOuHupoBaHHBIE  MHOTO-
KaHaJIbHbIC aHaJIM3aTOPbI
«AnnoH 4155» , mpu coue-
TaHUU Pa3UYHBIX METOJIOB
aHaJM3a MpeAHa3HAYeHbl JUIs
n3MepeHus AKTHBHOCTH
noHoB (pX) ;3AC amexTpoa-
HBIX CHCTEM ;OKHCIIHTEIBHO-
BOCCTAHOBHTEIIFHOTO TIOTCH-
muana (B, ; )Momsaproit u
MacCOBOM KOHIICHTPAITIH
WOHOB ; YHIENBHOHW JIIEKTPH-
4ECKOM NIPOBOAMMOCTH
(YO3II), conecomepxanus B
nepecuete Ha Cyycl - ;KOH-
LHEHTPAlMd  PacTBOPEHHOTO
KHCJIOPOAa, TeMIlepaTypsbl
BOJIHBIX PaCTBOPOB.

1118

YHuBepcajlbHble MY-
(enbHBIE BIIEKTpOIE-
yu SNOL® c kame-
POt M3 TEPMOBOJIOKHA

IIpoBenenue
nmabopaTOPHBIX
U TIpaKTH4e-
CKUX paboT

[Ipenna3znauens! st
Harpesa, o0Kura

VYHuBepcaibHbIE MYy(eTbHbIe
anektponieun SNOL® c ka-
MEpoH M3  TEPMOBOJIOKHA
IpeiHa3HaYeHB! ISl HarpeBa,
00kura, IPOKaIKH U JIPYTruxX
BUJIOB TEpMHYECKOH o0Opa-
OOTKM KepaMHMKH U DPa3Ind-
HBIX MaTepualioB B JuUarma-
30He paboyell TemrepaTypsbl
ot +50°C mo +1300°C

1118

JlaGoparopuable  uc-
TOYHHUKHU ITUTaHUs b5-

70

IIpoBenenue
1a00paTOPHBIX
U TpaKTHye-
CKHUX padoT

IpeaHa3HaueHbBI
ISl BeIZAUM CcTabu-
JIM3UPOBAHHBIX
HalpsDKEHUH U To-
KOB.

[Ipubop paboTaeT B pexume
cTaOMIM3aluy  HanpsHKEHUS
110 30 BOJIBT U B PEXKHMME CTa-
OunM3anuM TokKa 10 5 ammep,
UMEIOT LU(POBYIO HHIHUKA-
M0  YPOBHS  BBIXOZHOTO
HanpsOKeHUs. ¥ TOKa W BO3-
MOXHOCTh U3MEPEHUs BHEII-
HEro IOCTOSIHHOTO HarpspKe-
Hus 1o 100B.

1118

BonbsT™meTpsl yHUBED-
CaNbHBINA I(POBHIE

IIpoBenenue
71a00paTOPHBIX

[MpenHa3zHaueHbl
JUTSL U3MEPEHHsT OC-

W3mepeHue OCHOBHBIX 3JIEK-
TPUYECKUX BEJINYMH: HAIpS-

1118
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Hcnonp3oBanue
Hanmenosanue

Hcnone3oBanue B

Hasnauenune

No aynu-

B yueOHOM pa-

n/m | 00opynoBaHUS Some pabote COTJIACHO TACTIOPTY TOpHH
W TIpaKkTU4e- | HOBHBIX 3sekTpuye- | skeHus 10 mxB- 1000 B, cu-
CKUX padoT CKHX BeJau4MH: | Jibl Toka 10MKA- 2 A, compo-

HamnpsDKeHUs, CHJIBI | THBJIEHUS TTOCTOSSHHOMY TO-
TOKa, a Takxke co- | ky. 0,1 Om-20 MOwm, aBTOMa-
MIPOTUBJICHHSL. THYECKUH BBIOOp TIPEIEIOB
M3MEpeHusl.

10. METOJJMYECKUE PEKOMEHJA LMY OBYYAIOLIUMCSI 10 OCBOEHHIO
JUCHUIINHBI

10.1. O0mme MeTogUYeCKHE PEKOMEHIALUH VI 00y4alOIUXCS 10 OCBOCHHIO M C-
IMILJIMHBI, 00pa30BaTe/ibHbIe TEXHOJIOTHU

JlucuuiuinHa peanus3yeTcst MOCPECTBOM IPOBEACHUS KOHTAKTHOM paboThl ¢ 00ydaro-
HMMHKCS (BKJIIOYasi IPOBEICHHE TEKYILEro KOHTPOJIS YCIeBAeMOCTH), CAMOCTOSITENILHOM pabOThI
00y4aroluxcst U IPOMEXYTOUHOM aTTeCTallH.

KonTaktHas pabora: aynutopHas, BHEAyIUTOPHASI.

[Ipu mpenogaBanuu AuCUMIUIUHBI «MaTepuanoBeJeHUE U 3alllUTa OT KOPPO3UU», HC-
MOJIB3YIOTCS. COBPEMEHHBIE 00pa3oBaTeIbHBIE TEXHOJOTHH, IO3BOJISIONIME IMOBBICUTH AKTHB-
HOCTb CTYJCHTOB IPU OCBOECHUHM MaTepHalia Kypca U MpPeJOCTaBUTh UM BO3MOXKHOCThH 3(dek-
TUBHO peajn30BaTh Yachbl CAMOCTOSITENILHON paOOTHI.

Jl7is cTyIeHTOB cO371aH KpaTKUK OMOPHBINA 3JIEKTPOHHBIN BapUaHT JEKIIMOHHOTO MaTepu-
aja Kypca. DIeKTpOHHBIA KOHCTEKT HaxoauTcs Ha kadeape «TII1 u XOB» u moxer ObITh 10-
Jy4eH CTYJIEHTOM B Cllydae MPOIYCKOB 3aHATHI MO YBaXKUTEIbHBIM MPUYMHAM WM BBIHYXKICH-
HOTO MEePEBO/Ia 3aHATUN B AUCTAHLIMOHHYIO (hOpMY.

Ha nexknusax, mpakTHUECKUX U JIaOOPaTOPHBIX 3aHATHSAX PEaIU3YyIOTCS MHTEPAaKTHBHbBIC
TEXHOJIOTUH, TMPUBETCTBYIOTCSA BONPOCHI U OOCYXKIEHHUS, UCHOJb3YyeTCd JUYHOCTHO-
OpPUEHTUPOBAHHBIN MMOAXO0JI, TEXHOJIOTHS pabOThl B MaJbIX IPYIIaX, YTO MO3BOJISIET CTYyAEHTaM
HpPOSIBUTH ce0s, MONYYUTh HABBIKM CAaMOCTOSATEIBHOTO M3YyYeHHsl MaTepualla, BHIPOBHATH ypo-
BEHb 3HAHUU B IPYyIIIE.

Bce Bompochl, BO3HUKILNE TPU CaMOCTOSATENIbHOM paboTe HaJ JOMAIIHUM 3aJJaHUEeM, I10-
JIpoOHO pazOuparoTcs Ha JIAOOPATOPHBIX 3AHATUAX M JEKIMsIX. [IpOBOASTCS MHAMBUyabHBIE U
IPYNIOBbIE KOHCYJIbTALIMM C UCIOJIB30BAHUEM, KaK BCTPEU CTYNEHTAMM, TaK U COBPEMEHHBIX
MH(OPMaLIMOHHBIX TEXHOJIOTHI: UaT, 3JIeKTpoHHas noyta, Skype, Zoom.

WHnnuupyercs akTUBHOCTh CTYAEHTOB, MOOMIPSETCS 3a/laHue JH0ObIX BOIPOCOB MO Ma-
TepHuaiy, NPaKTUKYeTCs MHAWBUIYyaJbHBI OTBET Ha BOIPOCHI CTYJEHTA, PEKOMEHAYIOTCS METO-
JIbl YCIICIIHOTO CAMOCTOSITENIbHOI'O YCBOSHMSI MaTepraa B 3aBUCUMOCTH OT YPOBHsI ero 0a30Boi
MOJTOTOBKHU.

Jlns OLIeHKM 3HaHMM, yMEHUil, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
npUMeHsieTcss OalIbHO-pEHTHHIOBasI CUCTEMa KOHTPOJISI M OLIEHKH YCIIEBAa€MOCTU CTYACHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas aTrTecTanus MPOBOIUTCS B (hOpMe IK3aMeHa ¢ yUeTOM TeKylIel ycneBa-
€MOCTH.

Pe3ysabTat 00y4yeHusi cuuraercsi c¢(popMHPOBAHHBIM HA NMOBBILIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COZIEP)KaHUE Kypca OCBOCHO MOIHOCTHIO. [Ipu yCTHBIX coOece0BaHUSAX CTYAECHT
MCUEPIIbIBAIOIIIE, [TOCIEI0BATEIbHO, YETKO U JIOTHUECKH HM3JIaraeT yueOHbI Marepuai; cBo0oI-
HO CIIpaBJIsieTCsl C 3aJja4aMy, BOIIPOCAMU U JPYTMMHU BUIAMU 33/1aHUMN, UCIIOJIB3YET B OTBETE J10-
NOJTHUTENbHBIN MaTtepuai. Bee mpeaycmorpenHble paboueit yueOHOM mporpaMMoi 3aJjaHusl BbI-
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MOJIHEHBI B COOTBETCTBHH C YCTAaHOBICHHBIMH TPEOOBAHHSIMH, CTYJIEHT CIIOCOOEH aHaIM3UPO-
BaTh IOJIYYEHHBIE PE3YyJIbTAThl, POSBISAET CAMOCTOSTEIBHOCTD ITPU BBINIOJHEHNUHN 3a1aHUM.

Pe3yabTaT 00y4yeHus cuutaercsi cGOpMUPOBAHHBIM HA IOPOTOBOM YPOBHE, €CIIH
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MOMHOCThIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIECHT
MOCIIE0BATEIHHO, Y€TKO U JIOTUYECKU CTPOMHO U3JaraeT y4eOHbIN MaTepHualt; CIpaBIIseTCs C
3aJa4aMy, BOMPOCAMH U JPYTUMHU BUJAMU 3aJaHUii, TPeOYIOIUX IPUMEHEHUS 3HaHUH; BCe
MPelyCMOTPEHHBIE pabovell yaeOHOM MporpaMMoi 3aJaHusl BBIITOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJEHT CIIOCOOEH aHAM3UPOBATh MOJYUCHHBIE PE3YJIbTATHI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUH 3aJaHUI

Pe3yabTaTr 00y4yeHus1 cCUUTaETCS HEC(POPMUPOBAHHBIM, €CJIM CTYACHT IIPU BBIIIOJIHE-
HUU 33J]aHUI HE IEMOHCTPUPYET 3HAaHUHN y4eOHOTO MaTepualia, J0MycKaeT OMMOKY, HeyBepEH-
HO, ¢ OOJBIIMMU 3aTPYAHEHHUSIMH BBITIOJIHSAET 3aJJaHUsI, HEe JEMOHCTPUPYET HEOOXOUMBIX yMe-
HUM, Ka4eCTBO BBITIOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIICHHBIM TPEOOBAHUSM, Kaue-
CTBO UX BBINOJHEHUS OLICHEHO YMCIIOM 0aJllIOB HUXKE TPEX MO OLEHOYHOW CUCTEME, YTO COOT-
BETCTBYET JOIIOPOTrOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus JJI 3aHATHI JIEKIMOHHOI'0 THIIA

JlekIIMOHHBIN KypC TPEANnojaraeT CUCTEMaTU3UPOBAHHOE U3JIOKEHUE OCHOBHBIX
BOIPOCOB TEMATUYECKOTO TIaHA. B X0/e TeKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOIIPO-
ChI B paMKax KaxJou Tembl nucuuiuivibl (Tabnuna 4). O603Ha4atoTCsA KIIOUYEBBIE ACIIEKThI TEM,
a TakKe JIeNaloTCs aKIEHThl Ha HauboJee CI0KHbBIE U BaYKHBIE MOJOKEHHUS NU3y4aeMOro MaTepH-
ana. Marepuaibl JEKUUNA SBJISIOTCS OMOPHOM OCHOBOM MJisi MMOATOTOBKUA OOyYaromuxcs K jgado-
paTopHbIM paboTaM U BBINOJHEHUS 3a/IaHUi CAMOCTOSITENIbHOM paboThI, a TAK)KE K MEPONPUATH-
SIM TEKYILIETO0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUU 10 AUCIUIUIMHE.

10.3. MeTtoauyeckue YKa3aHMsi [0 OCBOCHHI0 IMCHMILIMHBI HAa JIa00pPaTOPHBIX
padorax

[ToaroroBky K Kax;10il 1a00paTopHO pabOTE CTYIEHT JOJIKEH HayaTh C O3HAKOMJICHUS
C IUJTAHOM 3aHATHS, KOTOPBIM OTpa)kaeT cojiepKaHue NMpeaaokeHHOH TeMbl. Kaxkaas BbIOIHEH-
Has paboTta ¢ 0pOpPMIIEHHBIM OTUYETOM U MOJICKUT 3allUTE Y IPErnoaaBaTes.

[Tpu ouleHuBaHMM 1a00OPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

- Ka4y€CTBO BBIIIOJIHCHUA 3KCH€pI/IMGHTaJ'IBHO-HpaKTI/I‘IeCKOfI qacTu pa6OTI>I n CTC-
MIEHb COOTBETCTBHSI PE3YJIbTaTOB pa0dOTHI 3a/1aHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4uCCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOITPOCHI ITPH 3aIIUTE pa60Tr,1.

10.4. MeToauveckne yKa3aHUs 10 OCBOCHHMIO JUCHUIIMHBI HA NPAKTHYECKUX 3aH -
THUAX
He npenycMmoTrpensl

10.5. Meroan4yeckue yKa3aHus M0 CAaMOCTOSATEIbHOM padoTe 00y4ar0muxcs

CamocrosiTenbHas paboTa 00ecreurnBaeT MOArOTOBKY 00yUaroIerocsi K ayJuTOPHBIM 3a-
HATUSIM U MEPOMIPUSITUSAM TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOW aTTECTAllMU MO HM3y4yaeMou
JucHUIInHEe. Pe3ynbTaTsl 3TON MOATOTOBKHU MPOSBIISIOTCS B aKTUBHOCTH 00 yYaroIIerocst Ha 3a-
HATUSX U B Ka4eCTBE BHITIOJHEHHBIX MPAKTUYECKUX 3aJaHUN U APYruX (HopM TEKyIIero KOH-
TPOJISL.

[Ipu BBIMOTHEHUU 3aIaHUN TSI CAMOCTOSITENILHOM pabOThI peKOMEHyeTcsl MpopaboTka
MAaTEepHUAJIOB JICKIIMH MO KaXI0W MPONJEHHON TEME, a TAKKE U3YUEHUE PEKOMEHIyEMOM JINTEpa-
Typbl, Ipe/icTaBieHHON B Pa3aene 6.

B nporniecce camoctosTensHON pabOThI TPH M3YYCHUHU TUCHUTIIMHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CIEHUATH3UPOBAHHBIX AYAUTOPUSX JUISI CAMOCTOSITENLHON pPabOThHI
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(ykazano B pazmene 9). B aymutopusx wumeercs JOCTyN uepe3 HHGOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «/IHTepHEeT» K 3JEeKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcurera (AMOC) u anexTponHoit 6ubmuoreunoi cucreme (3bC), re B 3meKTpoH-
HOM BHJI€ PacIoyiaraloTcsi yueOHble M yueOHO-METOIUYECKUE MaTepHUalibl, KOTOPbIE MOTYT OBITh
MCIIOJIb30BaHBI JIJIsl CAMOCTOSATEIHbHON PAOOTHI MPU U3YUECHUU JTUCIUTLINHEL.

Pa3BepHyTBIe MeTOIUYECKHE YKa3aHMs MO BCEM BHJIaM PaOOThI CTYJEHTa HAXOAATCS Ha
kapenpe «TOIl u XOB».

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

I[HSI TCKYIICTO KOHTPOJIA 3HAHUH CTYACHTOB IO JUCHHUIIIMHC IIPOBOJUTCA KOMIIJIEKCHAN
OIICHKAa 3HaHHﬁ, BKJIIOYArOmiasa

— TEOPETUYECKUH OMPOC U 3aIIMTa OTYETOB 110 JaOOpaTOpPHBIM paboTam;
— 9JK3aMeH.

11.1. TunoBbie BONPOCHI sl JJA60PATOPHBIX PadoT

KonTtponbsHbIe BOIPOCH 1st 1a00paTOPHBIX padoT MpUBENEHBI B yueOHOM nocobuu «Jla-
60paTOpHBIN MPAKTUKYM IO KOPPO3HUHU U 3aAILUTE METAJIOBY.

OO0pa3ubl BOPOCOB /11l IPOBEACHUS KOJJIOKBHYMA:

Jlabopamopnas paboma Nl

1. Kak onpenenuts TepMOIMHAMUYECKYIO BOZMOKHOCTh Ta30BOM KOPPO3UU?

2. Kak mensiercs TepmoauHaMudecKass BO3MOJKHOCTb Ta30BOM KOPPO3MHM C HM3MEHEHHEM
TEMIIEPATYPbI Cpebl U oYemMy?

3. KakoB MexaHu3M ra3zoBoil KOppO3UHU B ciydae 0oOpa3oBaHUs 3alUTHBIX U HE3AIIMTHBIX
KOPPO3UOHHBIX IIJIEHOK?

4. KakoB mexanu3m 1ud¢y3un B 3alIUTHBIX OKCUAHBIX TUIEHKAX

S. [To xakoMy 3aKOHY pacTeT TOJIUHA OKCUJIHOHM 3aIUTHOI MJIEHKU B Cily4ae JUMHUTHUPY-
fouiel craguu — 1u¢py3un B ieHke?

6. [To xakoMy 3aKOHY pacTeT TOJILMHA OKCHJIHOM 3allMTHOM IUIEHKH B Cllydae COM3MEpU-
MOCTH JJUMUTHPYIOIIMUX CTAANN — TUPPY3UH U XUMHUUECKONW PeakllMi KOMIIOHEHTOB B IJIEHKE?

7. Kax pacCUUTHIBACTCS MTOJIOKUTENBHBIN 51 OTPULIATEIILHBIN BECOBBIC
noKasartesu Juisd ra3oBoil koppo3un? KakoB Gpu3nueckuil cMbIci 3TUX TOKa3aTenen?

8. Kak paccunTaTh OTpUIaTENBHBIA BECOBOM MTOKA3aTENb Ia30BOM KOPPO3UH, 3Has €€ MOJI0-
JKUTEIIbHBIN BECOBOM I0KA3aTelb?

9. Kak mensiercs ckopocTh ra30Boi KOPpO3UHU C U3MEHEHUEM TEMIIEPATyphI?

10.  Kak meHsercs cocTaB 00pa3yloLIMXCcs MPU KOPPO3UU OKCHAOB UEPHBIX METAIOB IPH
W3MEHEHUH TeMIepaTyphl?

11.  be3oxucnuTenbHbIi HarpeB B 3alUTHBIX atMocepax. IlpuHiun BeIOOpa cocTaBa 3a-
HIUTHOM aTMocdephl 7St JAHHOTO TEMIIEPATYPHOTO peKrMMa 00pabOTKH MeTasuia.

12 Ha 4yem oOCHOBaH cIOCOO  3alIUTBl  METAJUIOB  OT  Ta30BOM  KOppPO3UH
c MOMOIIbIO TOHKOCJIOMHBIX METAJITNYECKIX W HEMETAJUTHYECKUX
HOKPBITUI?

13.  Kapocroiikoe JlerupoBaHue — KaK METO]l 3alllUThI OT Ta30BOM KOPPO3WH; TPEOOBAHMS K

JICTUPYOIICMY KOMITIOHCHTY. OCHOBHBIE KOMIIOHCHTEI X(aPOCTOﬁKHX CcTajeu.

Jlabopamopnas pabomur Nel0:
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1. HpI/I KaKuX YCJIOBUAX HOOCTUTACTCS IIOJHAA SJICKTPOXHMMHUUYCCKAA 3aluTa MCETallla OT
KOppo3uu?

2. Kakum TpeGoBaHUAM JJOHKEH YIOBICTBOPATH MPOTEKTOP?

3. Kakue matepuansl (CriiaBbl) MOT'YT UCIIOJIB30BaThCs B KAUECTBE aHOJA — IPOTEKTOPA IIPU
KaTOJHOM 3JIEKTPOXUMHUUECKOH 3auiuTe?

4. KakoB ¢u3nueckuii CMbICI MOHATHS «PaAnyC IE€HMCTBUSA» IPOTEKTOpa?

S. Kakwne ¢akTops! 0ka3pIBalOT HAUMOOJIbIIIEE BIUSHIE HA «PAIIYC IEHCTBHUS» MPOTEKTOpa?
6. B kakux ciydasix He0OX0IUMO UCIIOJIb30BaHUE TOJIBKO MPOTEKTOPHOH 3aIUThI?

7. Kakue marepuanbpl MCHOJB3YIOTCS B Kaue€CTBE AHOJHBIX 3a3€MJIMTENICH NpU 3alIUTe
BHEUIHUM TOKOM? Ha3HaueHue akTMBaTOpOB.

8. JlokaxwuTte Tpa@uuecKd, YTO KOPPO3UOHHBIN MPOLECC, UMEIOIUI OOJBIIYI0 KaTOAHYIO

MOJISIPU3YEMOCTb, OYJET UMETh OOJIbIINH (+) 3amUTHBINA 3P deKT U 3PHEKTUBHOCTH NMPU OJIMHA-
KOBOM BEJIMYMHE KaTOJHOTO TOKA BHEIIHEW MOJIIPU3ALIUH.

9. Urto Takoe 1M,p — KOdOPHUIIUEHT MOJE3HOTO IECHCTBUS MPOTEKTOPA U My — KOIPDUIIUESHT
UCIIOJIb30BAHUS POTEKTOPA?

10. B xakux ciiydasx MojHas 3JeKTPOXUMHUYECKasl 3alllUTa CTAHOBUTCS SKOHOMUYECKU HEBBI-
TOJTHOM M KOTJ1a OHA MPAKTHYECKH HEOCTHKUMA?

11.  Yro Takoe mepes3amura ¥ 4eM OHa BbI3BaHA?

12.  CokpamaroTcs Jid CyMMapHBIC TTOTEPU METAJUIA B CITyJae 3aIlUThI IPOTEKTOPOM?

13.  HamummTte peakiuio, IpOTEKAIOUIYI0 Ha 3JIEKTpojax B BaiieM ciiydae KOppO3MOHHBIX
WCTIBITAHU.

14.  Kak Oyaetr MeHATHCS JOKAIBHBIM TOK KOPPO3UH IBYXIJIEKTPOJHOW CUCTEMBI IIPHU BHEII-

Hel karoauou nonspusauun? ([1osicCHUTE Ha KOPPO3UOHHON AUArpaMMme).

11.2. TunoBsble BONPOCHI IS MPOMEKYTOYHOM aTTecTanuu B opme 3auera U IK3aMeHa

11.2.1. Bonpocskl K 3K3aMeHY, IPOBOAUMOMY 10 OKOHYAHHUH 7 ceMecTpa

1.IIpocrpancreeHHast KpUCTAJUIMYECKas pelieTka, (TLK, OLK,
['ekcaronanpHas). [110THOCTH yHakoBKH, KOOPAMHALMOHHOE YHMCIO, KOO(PPHUIMEHT KOMIIAKTHO-
CTH.

2 Kpucramiorpapuueckue  IIOCKOCTH W WX  obo3Hauenue. Yerbipe  OCOOEHHOCTH
KpPHCTaJIJIOB.

3.JleheKThI KPUCTATNYECKOM PEIIETKH (TOYSUHBIE, INHEHHBIE, TOBEPXHOCTHBIE).

4.CtpoeHne MeTaIuioB, AM((y3HOHHBIE ITPOLIECCHI B METAIE.

5.Kpucramnmmsarms METAaJIOB. Kpussie OXJIAXKICHMSI. TepmoauHaMuveckas
BO3MOXHOCTb.  BiusHuME  BHYTPEHHUX U  BHEHNIHUX  (AKTOPOB  HA  CTPYKTYpPY
KPHUCTaJJIUTOB.

6.@opMupoBaHKE CTPYKTYPhI METAILIOB U CIUIABOB MPU KPUCTAIUTH3AIINH.

7.OcHOBHBIE ~ CBEICHHS O  CIUIaBax. CnnaBsl  THnA: MEXaHM4YecKasi  CMECh,
XUMHUYECKUE COCTUHEHNUS, TBEP/IbIE PACTBOPHI (3aMEIIEHUS], BHEPEHUS U BEIUUTAHUSA).
8.Ioustrs KOMIIOHEHT  CIUIaBa, daza B CIiaBe u CTEIEHb CBOOO/IBL.

TepmoanHamMudeckue ycaoBusi paBHoBecus (a3 B cruiase. [Ipasuiio a3 ['m66ca.

9.CriaB THma «MexaHHYecKasi CMeChby. JlnarpaMMbl COCTOSHHS U BIIMSIHUE COJIEPIKAHUS BTOPOTO

KOMIIOHEHTA Ha CBOWCTBA CILIABa.

10. CrraB Tma «TBepbIil pacTBOpP». JlMarpaMMbl COCTOSIHHSI M BIIMSIHUE COJEPXKAHHS BTOPOTO

KOMIIOHEHTAa Ha CBOMCTBA CILIaBa.

11. CitaB THma «XHMHYECKOE COCTMHECHHUE». J[MarpaMMbl COCTOSIHHS W BIMSHHE COJEPIKAHUS

BTOPOro KOMIIOHEHTA Ha CBOICTBA CILIaBa.

12. JTmarpaMmbl «cocTaB - CBOMCTBO» ISl CIUIABOB. 3akoHOMepHOCTH KypHakoBa.

13. Tlnactuueckas aeopmarivs, BIUSHAHE HArpeBa Ha CTPYKTYPY M CBOMCTBA J1e()OPMHUPOBAHHO-
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ro MeTajjla, MEXaHWYECKHE CBOWMCTBA METAJUIOB M CIUIABOB; KOHCTPYKLMOHHBIE METAJIBl U
CILIABBI.

14. CrnaBsl «kene30- yriaepoi» UX Ha3BaHHs, THITbI CIUIABOB U CBOMCTBA.

15. Tnarpamma ¢asoBoro paBHOBecus cuctembl Fe - FesC. XapakTepHble TOYKH JHarpaMMBL.
Cranu u 4yyryHBbI.

16. Onucarp 1o gmarpamme ¢a3oBoro paBHoBecusi cuctembl Fe - FesC  mporecc
KPUCTAJIM3ALMU JOIBI€KTONIHBIX cTaneid. CBOWCTBA 10O3BTEKTOUIHBIX CTaJICH.

17. Onucarp no quarpamme ¢azoBoro paBHoBecHs cucteMsl Fe - FesC nporiece kpucramm3amnim
IBTEKTOWHBIX cTaneld. CBOMCTBA IBTEKTOUIHBIX CTAJIEH.

18. Onucars 1o gmarpamme ¢aszoBoro paBHoBecusi cuctembl Fe - FesC  mporecc
KPUCTAJUTM3allUK 3a3BTEKTOMIHBIX cTajeil. CBOMCTBA 3a3BTEKTOMIHBIX CTaJICH.

19. TpeBparieHns B CTaIAX OpH HarpeBaHuM ((eppuTa, MEpInuTa | IEMEHTUTA B ayCTEHUT). Poct
3epHa IIpU Harpese. BiysHue BennuuHbl 3epHa Ha CBOMCTBA CTANIM.

20. TlpeBpaienuss B CTaad  Npd  OXJI&KACHUM  (EPIUTHOE M MapTEHCHTHOE
MIPEBPAIICHHUS ).

21. Teopusi U TEXHOJIOTHS TEPMHUUYECKON 00paboTku cranmu. Omxur (nudy3HOHHbIN, MOJTHBIH,
PEKpUCTAUIM3ALMOHHbIHN, HopManu3anys). HasHaueHue u ycioBus npoBeeHusI.

22. Teopusi ¥ TEXHOJIOTHSI TEPMUUECKON 0OpabOTKU cTaimd 3akaika, (00IIast U MOBEPXHOCTHAS).
BnusiHue cocraBa ctanm Ha TIyOUHY npokanuBaHust. CriocoObl 3aKanku. XJ1a0areHThl.

23. TeopHsi ¥ TEXHOJIOTUSI TEPMHYECKOi 00paboTku cramu OTmycK CTamu (HHU3KOTEMIIEpaTyp-
HBII, CpeIHEreMIIepaTypHBIN U BHICOKOTEMIIEpAaTypHbIii). HazHaueHue u ycnoBus MpoBeIeHUs.

24. TeopHsi U TEXHOJIOTUSI XUMHKO-TEPMHIECKOM 00pabOTKH CTanu (IIEMEHTAIHs, A30THPOBAHHUE,
nranupoBanne). Haznauenne oneparmii 1 criocoOsr 00paboTKy.

25.  Teopus v TEXHOJIOTHS XUMHUKO-TEPMHUYECKOH 00pabOTKH CTanu MeTo0M AU(dy3nOHHON
MeTaJlIN3aluy (aJUIMTUPOBAaHUE, XPOMUPOBaHME, cuiauuupoBaHue). HazHaueHnue omnepauuii u
CrocoObI 00pabOTKH.

26.  XuMHYeCKHH COCTaB W KJIACCH(DHUKAIMS yrIEpPOIUCThIX cTajedl (10 KayecTBY, Ha3Haye-
HUIO, CITIOCOOY PacKUCIEHHSI, IO CIOCO0Y MPOM3BOICTBA).
27.  JlerupoBaHHbIe cTamy U ciuiaBbl. OCHOBHBIC JCTHPYIOIINE JIEMCHTHI U MX BIHSHHAC HA

CBOMCTBA CTaJH.

28.  PacnpeneseHue JETHPYOIIMX 3JIEMEHTOB B CTalH. Y CIIOBHS KapOumI000pa3oBaHus B CTa-
nsx. CBolicTBa KapOUI0B JIETHPYIOIIUX 3JIEMEHTOB.

29.  BiusiHHE IETHPYIOIINX 3JIEMEHTOB HAa MPEBPAICHHUS B CTAISX MMPU HArPEBE U OXIIAXKI(E-
HUH, a TAaK’Ke Ha pOCT 3epHa (ayCTEHUTHBIE U (PepPUTHBIE CILIABHI).

30.  Kraccudukanust JerHpOBaHHBIX CTale (M0 KaueCTBY, HA3HAYCHUIO, COIEPIKAHUIO JICTH-
PYIOLUX JIEMEHTOB.

31.  KoHCTpYKIHOHHBIE U HHCTPYMCHTAIbHBIC JICTHPOBAHHBIE CTATH (’KapOMPOYHbIE, H3HOCO-
CTOMKHE, UHCTPYMEHTAJIbHbIE M IITAMIIOBOYHBIE CILIABHI).

32.  SIBneHue KOPPO3WH, KOPPO3UOHHBIE TIOTEPH, KIACCH(DUKAIINS KOPPOZHOHHBIX MTPOIIECCOB,
XUMHUYECKAs U MEKTPOXUMUYECKAsE KOPPO3Usl, METOABI 3aLIUTHI OT KOPPO3HUH.

33.  JlermpoBaHHBIE CTATH C OCOOBIMU CBOWCTBAMH - KOPPO3HOHHOCTOWKHUE U KAPOIIPOUHBIE.
34.  JlerupoBaHHbIE CTAIH C OCOOBIMU CBOWCTBAMH - 3JIEKTPOTEXHHUYECKHE CILUIABHI (PEOCTaT-
HBI€ U JIEKTPOCONPOTUBIICHNUS ), CIUIABbI C 0COOBIMHU TETIJIOBBIMU U YIIPYTHMHU CBOHCTBAMHU.

35.  IIBeTHbBIe METAUIBI U CILIABBI Ha OCHOBE Meau (TaTyHH U OpoH3kl). IX cocTaB, CBOMCTBA,
¥ 00J1aCTH IPUMEHEHHSI.

36.  IIBeTHBIE MeTAIUIbI M CIIJIABHI HA OCHOBE aIFOMHHUS (IIOPATFOMUHHIA, CIUIABBI IS KOBKH
U IITAaMIIOBKH, IUTEWHBIE AIFOMUHUEBBIE CIIIaBbl). COCTaB, CBOMCTBA.
37.  TlommumnHUKOBBIE CIUIaBbl U 0a00uTHL. COCTaB U CBOMCTBA.

38.  Heopranuueckue crekia. BiusiHue XUMHYIECKOTO COCTaBa, CTPYKTYPHI (CTEKI000pa3oBa-
TEJIH, MOAU(PUKATOPBI U KOMIIEHCATOPbI) HAa CBOMCTBA CTEKOJI.
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39.  Heopranuueckue crekia. BimsHHE CTPYKTYpHBIX W3MEHEHHI Ha MPOYHOCTH CTEKOIL.
Crioco6b! MOM(UKALIMY TOBEPXHOCTH U BHYTPEHHEH CTPYKTYpPBI CTEKOJL.

40.  Curamwisl - cocras, ctpoenre. Cxema mpoiiecca MpeBpaIieHust CTEKIIa B CHTAILL.

41.  Texuuueckas kepamuka. CTpyKTypa KepaMuKu. TEXHOJIOTHS MONTyYEHHUsI KEPAMHIECKHX
MaTepUaoB.

42.  OcOoGEHHOCTH MOJIEKYJISIPHOM CTPYKTYPhI MOJMMEPOB W MX CBOMCTBA. MOJEKyJsIpHas

Macca I0JIMMEPOB.

43. MexMONeKyIsIpHOe B3aMMOJICHCTBHE B moiuMepax. ['mOkocth momumepoB. Tepmoruia-
CTHUYHBIE U TEPMOPEAKTUBHBIE ITOJINMEPBI

44.  da30BbIe COCTOSHUS MOJIUMEPOB. XMMHUUCCKUE MPEBpaIlleHns B mojaumMepax. HasnaueHne
N00aBOK - OTBEpAUTENEH, INIACTU(PUKATOPOB U CTAOMIIN3ATOPOB HA CBOMCTBA [TOJUMEPOB.

45.  KowmmnosunuoHHble MaTepuaisl. Kinaccudukanus ux mo Marepualy MaTpUIbl U apMUPY-
IOIUX DJIEMEHTOB, a TAKXKE I10 TEOMETPUU KOMIIOHEHTOB. CBOMCTBAa KOMIIO3ULIMOHHBIX MaTEPH-
aJioB.

46.  KommnosumuonHbie MaTepuaibl. Kiaccupukanus Mx MO CTPYKTYpEe H PACIOIOKECHHIO
KOMIIOHEHTOB, a TaKXKe 110 METOJaM U3rOTOBJICHMUS.

47.  KoMHO3WIHOHHBIC MATEepHAaibl. POJIb MATPHIIBI U APMHUPYIOIIETO0 MaTepHaia B KOMIIO3H-
Te. TepMoauHaMu4YecKass 1 KUHETUYECKasi COBMECTUMOCTh KOMIIOHEHTOB.
48. TexHOoIorns KOHCTPYKIMOHHBIX MAaTepUaoB. TeopeTHYecKne U TEXHOJIIOIMYECKUE OC-

HOBBI TPOM3BOJICTBA MAaTEPUAIIOB; MAaTEPHUaIbl, IPUMECHIEMbIC B MAIlIMHOCTPOSHUH U MTPHOOPO-
CTPOCHHHU.

49.  OcHOBHBIE METOJBI MONyYEeHHUsT TBEPABIX Tel. OCHOBBI METAUTyPrHYECKOTO MPOU3BO/I-
CTBa, OCHOBBI ITOPOLITKOBOM METaJUTYyPTrUH, HAITBUICHHUE MaTePUAaJIOB.
50. Teopus u mpakTika (GOpMOOOPA3OBAHUS 3arOTOBOK; KJIACCH(HUKAIMS CIIOCOOOB MOITyde-

HUS 3aTOTOBOK (TIPOM3BOCTBO 3arOTOBOK CIIOCOOOM JIUTHSI, POU3BOICTBO 3arOTOBOK TJIACTHYE-
CKHM J1epopMUpOBaHUEM ).

51. TIpou3BOACTBO HEpa3beMHBIX coeauHeHU. CBapoYyHOE MPOU3BOJACTBO, (PHU3UKO-
XUMHYECKHE OCHOBBI ITOJyYEHHUs CBApOYHOro coeauHenus. [lalika maTepuaios.

52.  TlonyveHue HEPa3bEMHBIX COCIMHEHHI CKIICHBAHUEM.

53.  UsrorosieHwue moayhaOpUKaTOB U JAeTalei 13 KOMIO3UIIMOHHBIX MATEPUAIIOB.

54.  DU3UKO-TEXHOJOTHYECKUE OCHOBBI MOIYUCHUSI KOMITO3UIIUOHHBIX MATEPHAIIOB.

55.  HsroroBieHne U3AEIMH M3 METALTMYECKHX KOMITO3MIIMOHHBIX MaTEpPHajoB, 0COOEHHO-
CTH MOJYYEHUS JeTajel U3 KOMIIO3UIMOHHBIX MTOPOIIKOBBIX MAaTEPUAJIOB.
56.  UsroromieHue aeTaneii U3 MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIIOB.

11.3. TunoBble 3agaHus Il TEKYILEr0 KOHTPOJIsI
Oopa3zuvt mecmoas:
O6BenuTe HOMEP MPABWIILHOTO OTBETA HA MTOCTABJICHHBIN BOIPOC:

e e e

o .., B Kakoii obnacru (a, b, ¢, d) B
//////// HanOOIIbINEH CTENeHH, OyIeT mpoTe-

oor tallecors + et Tmina

T KaTh MPOIECC KOPPO3NH MOI3EMHOTO
N LT Tpy6onpoBoIa?

8pr5a_.; ........................................................................ Bapuanmor omeemos:

——— 1. -a;2-b;3-c;4-d
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B xakux KOppO3MOHHBIX CUCTEMAaX MPOIECC KOPPO3UU MPOTEKAET C KATOAHBIM KOHTPOJIEM?
Bapuanmer omeemos: 1- A, C; 2—-b, J[; 31, E; 4—A, T

1,6 | L B kakoit oonactu auarpammel [1yp6e (a, b, ¢, d, e
2B~ 2 g 7': 4 uu f) mporecc KOppo3uu IMHKA B HEUTPaTbHOM
=0 8: | - : : B Cpele IPOTEKAET C BOJAOPOAHO-KUCIOPOJIHOM Jie-
a L I TS| I noJsipu3anuen?
L SN R R B
ol 0.0F ~< | - Zn(OH), ' : ] Bapuanmer omeemos:
04F 7 4T~ \i :W:; 1-a;2-b;3-c;4-d;5-e; 6—f
S N iy N
-1,2F I 1 \; Zno%
d | I~ 3409
0 4 8 12 16
pH
s peakuuit Fe + HO > FeO +H,; (K1) wu
Fe+CO; =2 FeO+CO  (K2) moxbepute coctas ra-
£ 3oBoi cMecu CO u COy, 4TOOBI CTah HE KOPPOIUPO-
§ Basa B obsact Temnepatyp 600 + 1000 °Cc?
£ Bapuanumer omeemos:
E 1. CO/CO; 0,45/0,15
g 2. CO/CO; 0,4/0,2
2 3. CO/CO, 0,6/0,15
4. CO/CO, 0,6/0,2
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1001 c\&— . Ha pucyHke npuBeeHbl KpUBbIEC 3aBUCUMOCTH KOH-
60 b “g'\° ctanTbl paBHOBecus K3=P“co/Pco, ot TemnepaTypsl
401 Q\‘k.‘\: nis peakuun: Pe3C+C0,=3Pe+2CO
20k ) Q!-\" JUTSL CTaJICH C pa3iIMYHBIM COJICPKAHUEM YTIIepoIa.

o O
~10 ) % [TonGepure cocras razoBoii cmecu CO u CO2, 4TOOBI

R 5 - & QQ‘S CTaJlb HEe 00e3yriepoKUBaIach B 00JaCTH TeMIlepa-
= F Y Typ 800 + 1000 °C?
~8 4 } M :

T I Bapuanmsr omeemos:

=t YWoa 1.  CO/CO, 0,45/0,15

14 I 2. CO/CO, 0,4/0,2

o5t /| 3. CO/CO; 0,6/0,15
osF / ¢ 4, CO/CO; 06002
02/ O

01 T I S B IR N S S N
600 700 800 SO0 1000 1100
T,°C

Ilpumepnvie 3a0auu:

1. [Ipu BbICOKOTEMIIEPATYpPHON KOpPPO3UM Ha BO3AyXE€ Macca LIMHKOBOIO oOpasla Iuiomia-
apt0 100 cM? 3a 10 94acoB MCIBITAHUIA yBenuymiack Ha 0,2 1. Paccuntarh riiyOMHHBINA MOKa3a-
TEJIb KOPPO3UH, ONPEACITUTH TPYIITY U 0aJT CTOHKOCTH IIMHKA.

2. B mporiecce KOppO3HH CTANEHOr0 00pasiia mioma/asio 20 cM’ B pacTBOPE CepHOIl KHCIIO-
T 32 30 MUHYT BBIAETIIOCH 20 oM’ Bojiopoaa. OnpeaenuTs BECOBBIC TOTEPH, TPYIITY U OaylI
CTOMKOCTH jKeJe3a.

. 2
3. 3a 2 yaca KOppO3MOHHBIX MCIBITAHUI Macca HUKEJIEBOro 00pasiia MoBEpXHOCThIO 50 cM
yMmenbimiach Ha 0,1 r. Paccuntaiite TOK KOppO3uu 1 00BEM BBIAEIMBILETOCS BOAOPOAA.

4. Jns 3ammrsr 1 M° CTanbHOI METaJUIOKOHCTPYKILIUH HCIOJIb30BAIIM MAarHUEBBIN NPOTEK-

TOP, TOK 3aIIUTHl Ha KOTopoM cocTaBui 0,4 A. Paccuuraiite pacxoa meTamia npoTekropa s 1
roJia 3aIuThl (Kr/ M- ronu).

S. [Ipouecc koppo3um Meau MPOTEKAET C KUCIOPOIHOW JEMOSpU3alMeld Ha MpeIeabHOU
muhGy3nOHHON MIIOTHOCTH TOKAa. PacTBOPMMOCTH KHCIOpPOJa B DJIEKTPOJIUTE 0,25-10°° mous/1,
kooddurment xuddysun 10° cm?/c, Tommmua muddysuonnoro cnos 0,002 cM. Paccumrarh
[IIyOMHHBIN TIOKa3aTeNb KOPPO3UH, ONPEIEIUTh TPYIIITY U 0asl CTOUKOCTH MEJIH.

6. Cranp KOppOAUPYET B DIAEKTPOJIUTE U OTHOCUTCS K TPYIINE MOHMKEHO-CTOMKOM, ¢ TIIy-
ounHbIM mokazateneMm [1= 0,1 mm/roa. KaronHas snekTpoxuMudeckas 3alinTa JT0JDKHA oOecrie-
YUBaTh €M Ipymnmy CTOMKOCTU — aOCONIOTHO CToMKasi, ¢ riyOMHHBIM nokasarenem I = 0,001
mMm/ToJ1. Onpeaenute creneHb U d3PPEKTUBHOCTD IIEKTPOXUMHUECKON KaTOTHOM 3allUThI

7. [Ipu ncnonb30BaHUK MPOTEKTOPHON 3alIUTHI IITyOMHHBIA MOKa3aTeNlb KOPPO3UU CTAIH C
0,1 mm/rox ynanoch cuusuth 10 0,01 mm/ron. PaccunTaiiTe BemM4YuHy CABUra MOTEHIIMANIA Me-
TAJUIOKOHCTPYKIIUHU TTOCJIE MOIKIIOUEHUS POTEKTOPA.

8. [Tocne BBeneHUsT MHTUOUTOPA B PacTBOP KHUCIOTHI 00BEM BBIAETSIONIETOCS BOAOPOJA C
IIMHKOBOTO 00pa3na miomiaapo 10 cm? ymenbimwics ¢ 20 em/aac 10 0,5 cv®/uac. Omnpenenure
CTeTNeHb U KOO (MUIIMEHT 3aIIUTHl HHTHOUTOPOM.

2
9. [Ipu norpyxeHuu craabHOro 00pasiia B pacTBOP MEIHOTO Kylopoca Ha 5 cM” MOBEPXHO-
ctu 32 1 yac Bergenuiiock 0,2 r menu. PaccunTaiiTe TOK KOPpO3UHM U BECOBBIE MTOTEPH JKETIE3A.

10. [Ipouecc KOPpO3UM CTAIM B HEUTPAJIBHOM Cpesie MPOTEKAET C YUCTO KUCIOPOJIHOM JAEemO-

asipuzanueit ¢ rmyOuMHHbIM nokaszareneM 0,1 mm/ron. PaccumrtaiiTe BeIMYUHY MJIOTHOCTH TOKa
. 2 2
KaTOAHOM 3aUThI (A/M”) 1 00beM BBIIETSIOUIET0Cs KUCIopoaa (JIUTp/ M” Tox).
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YTBEPXIAIO:

Hupektop nacturyra UOXTuM
Manvynesuu JK.B.

(13 2 20

Jluer akryanu3anum padodeil mporpaMMbl JUCHUIIIMHbBI

b1.B.OJ1.5 «MaTtepuaJioBeIeHNE U 3AIINUTA OT KOPPO3IHN»

MHJIEKC 110 y4eOHOMY IIaHy, HANMEHOBaHHE

JUIsl TOATOTOBKU OaKallaBpoOB
Hanpasnenue: 18.03.01 Xumudeckasi TEXHOJIOTUS

HanpaBneHHOCTB: «TeXHOIOrHs dIICKTPOXMMUYECKUX POU3BOJICTB

dopma 00yueHHUs ouHas

['ox nauana moarotosku: 2021
Kypcd____

Cemectp 7

T.

a) B pabouyto mporpamMmmy He BHOCATCS n3MeHeHUs. [IporpaMma akTyanu3upoBaHa Jist

20 r. Hayaja nOArOTOBKH.

6) B pabouyro nporpammy BHOCATCA CeAyIOIMe M3MEeHEHUs (yKa3aTh Ha KaKOW ToJ

HaJaja IMOJArOTOBKH):
1) ;

3)
Pa3zpaboruuk (11): _Kossipun B.A., K.T.H., TOIIEHT

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE)

« » 2021 r.

Pabougas mporpamma mepecMoTpeHa u 0j100peHa Ha 3acenanuu kadenpsl « TOIT u XOB»
2021 .

poTOKOJ No OT «__ »

3aBenyromuit kadenpoit _Mpamkun E.T.

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBeayromuii Beimyckaromiei kadeapoit «TIMuXOBy», Usamkun E.T'. «  »

2021 r.

Meroanueckuii otaen YMYV: « »
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