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AHHOTaNINA

HucuuiuimHa «MarepuanoBeieHne» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
23.03.01 «TexHosOrHs TPAaHCIOPTHBIX MPOLIECCOB» HAIIPaBIEHHOCTH «OpraHu3anus nepeBo3oK
Y yIPaBJICHUE B €IMHON TPAHCIIOPTHOM cuctemey. Jluciumanaa peanusyercs kadeapon «Ne23».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAyYHbIE M OOIIEHH)KCHEPHBIC 3HAHUS,
METO/bI MAaTEMATUYECKOT0 aHAJIN3a U MOJICIIMPOBAHUS B MTPO(ECCHOHATLHON AEATEIbHOCTI

OIIK-3 «Cmnocobern B cdepe cBoeil mnpodecCHOHATBLHON ACATEIBPHOCTH IPOBOJIUTH
U3MepeHuss U HaOmoaeHus, 00padaThiBaTh W MPEACTABIATh IKCIEPUMCHTATbHBIC JAHHBIE U
pe3yJIbTaThl UCIIBITAHUI

[IK-1 «I"oTOBHOCTH K OpraHM3allMy JOTUCTUYECKOMN JIEATeIbHOCTH 10 MEPEBO3KE IPY30B
B I[€ITU TIOCTaBOK

Conepkanue AUCIHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IMOJTYyYEHUEM
CTYJEHTaMH TEOPETUYECKUX 3HAHUW U TPAKTUYECKUX HABHIKOB [0 MAaTEepUATOBEICHHUIO,
MarepuaiaMm, NMPUMEHSIEMbIM B KOHCTPYKIIUSX YCTPOMCTB, METOJIaM M CPEACTBAM KOHTPOJIS U
HCCJICTIOBAHMSI UX XaPaKTEPUCTHUK.

[IperonaBanyie TUCHMILIMHBI TPEAYCMAaTPUBACT ClEAyIONHEe (HOPMBI OpraHH3alHud
y4eOHOro mpoiiecca: JIeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENIbHAS padoTa.

[Iporpammoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCIHHUIUINHE «PYCCKUU »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 1O TUCIUILINHE
1.1. Ilenu npenoaaBaHusl JUCHUTIIUHBI
Ilenpto mpenojaBaHus TUCHUILIMHBI «MarepuanoBeneHue» sBIsSeTcs (OPMHUPOBAHHE

0a30BOI OCHOBBI KOHCTPYKTOPCKO-TEXHOJOTUIECKON MOATOTOBKH CHEIUAIMCTOB, CIIOCOOHBIX K
MIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJOTUYECKON U HAyYHO-UCCIICIOBATEIbCKOW JIEITEIbHOCTH B
00J1aCTH TEXHOJIOTHI TPAHCTIOPTHBIX CUCTEM.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIHTATOB OOYUYECHHS 1O AUCITUILUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTataMu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKCS MODKEH 00J1alaTh CICAYIOIMIMMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)

Ko n nHaumenoBaunue

KOII N HAMMCHOBAHUC MHUKATOpA

KOMIIETEHIINH KOMIETCHIINH JIOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
[IPUMEHSATH OIIK-1.3.1 3HaeT OCHOBBI MaTEMaTHKH,
€CTECTBEHHOHAYYHbIC | (DU3UKU, BHIYUCIUTEIbHON TEXHUKU U

O6menpodeccronanbHbIE

KOMIICTCHLIN

U OOIIEUH)KEHEPHBIC
3HaHUA, MCTO/IbI
MaTeMaTHYECKOTO
aHanm3a u
MO/JICIIMPOBAHUS B
poQeCCHOHAIBHON
JIESITEIbHOCTH

MIPOrpaMMHUPOBAHUSI, METO/IbI
MOJICIIUPOBAHUS

OIIK-1.B.1 BiageeT HaBBIKAMH
TEOPETHYECKOTO B IKCIIEPUMEHTATHLHOTO
HCCIIeN0BaHuI O0BEKTOB

PO EeCCUOHAIIBHON IeATETHHOCTH

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-3 CnocobeH B
cdepe cBoeit
poQeCCHOHAIBHON
JESITEIbHOCTH
MIPOBOJIUTH
U3MEpEHHS U
HaOII0IEHUS,
o0OpabatbIBaTh U
MIPEJICTABIISITh
SKCIIEPUMEHTAaIbHbIC
JTaHHBIC 1
pPe3yNbTaTHI
HWCTIBITAHUH

OIIK-3.Y.1 ymeeT npoBOJAUTH U3MEHEHUS U
HaOJIOACHNUS C NTOCIEAYIOIIUM aHATH30M
IPU PELIeHUH 3a/1a4 MPpodecCHOHATbHON
JIeSITEIIbHOCTH

[TpodeccronanbHbIE
KOMIICTCHIIN N

IIK-1 I'oToBHOCTBE K
OpraHu3aluu
JIOTUCTUYECKOM
NEeITEeTLHOCTH 110
MIEPEBO3KE I'PY30B B
ST TOCTaBOK

[1K-1.3.5 3HaeT OCHOBBI CHUCTEMHOTO
aHaau3a

2. Mecro nuctuIuIHHbEL B cTpykType OI1

JucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:
— «BBeneHne B HaNpaBJICHUEY,

— «®Dusukay,
—  «XuMusD»




3HaHus, NOJY4YEHHblEe NPH H3YYEHUM MaTepuaiga JaHHOM AMCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUY€HUE, TaK U MOTYT HCIIOJIb30BATbCS IPU HM3YyUYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX JUCLUIUIMH NPO(PECCHOHANTBHOIO LIUKJIA.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Hannapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHIIOB Y4EOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH M0 CeMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne3
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoi no020moeKu 6 6
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesicymounoi ammecmayuu:. 3ayer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. OK3.
OK3.*%*)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH TUCIUIUIAHEI TIO pa3/enaM U BUaM 3aHITHIA.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pasznesnsl, TeMBI TUCITATIITNHEI Hewrm | 113 (C3) P KII CPC
’ (gac) (qac) (qac) (qac) (qac)
Cemectp 3
Paznen 1. Knaccudukarus 3m1eKTpOTeXHUUECKUX 5 2

MaTepHajoB

Pa3znen 2.0cHOBBI MaTepUanoOBECHUS.

Tewma 2.1 Kpucrammueckue CTpyKTypsl U UX
CBOMCTBA. 4 5
Tema 2.2 JleeKThl KpUCTATNTUYECKUX CTPYKTYD U
UX BIIMSIHUE HA CBOMCTBA

Tewma 2.3 Ipoueccs! quddysun.




Paznen 3. .CBolicTBa METAIIJIOB U CIUJIABOB
Tema 3.1 ®a30BkIil cOCTaB CILIABOB

Tema 3.2 TunoBsie Auarpammsl (pa3zoBOro
COCTaBa CIUIABOB

Tema 3.3 Tepmuueckast 06paboTka METAIIIOB U
CILIaBOB

1.5

Pasnen 4. CBOMCTBA HEMETAUITHYSCKUX
MaTepHasoB

Tema 4.1 ITmacTMaccel B BX CBOMCTBa
Tema 4.2 Ctekna u UX CBOMCTBA

Tema 4.3 CocTaB U CBOWCTBa KEpaMHUKHU

Pasnen 5. DIeKTpUUECKe CBONCTBA MAaTEpUAJIOB
Tema 5.1 30HHas CTPYKTypa TBEPJOTO Telia
Tema 5.2 DneKTponpOBOJHOCTh MATEPUATIOB

1.5

1.5

Paznen 6 [IpoBoaHMKOBBIE MaTepUaIIbl

Tema 6.1 3aBUCUMOCTB yIE€IBHOTO
COINPOTUBIIEHUS METAJIJIOB U CILUIABOB OT
TEeMIEepaTypbl U 1e(HEKTOB CTPYKTYPhI

Tema 6.2 Knaccudukanus mpoBOJHHKOBBIX
MaTepuasoB MO 00JIACTH UX MPUMEHEHUS B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpOBOAHUKHU. XapaKTEPUCTUKHU U
00JacTh IPUMEHEHHUSI

Paznen 7. Ilnanexktpudyeckrue MaTepuabl
Tema 7.1 [onsgpuzanus AUIEKTPUKOB B
AIIEKTPUYECKOM I10JIE

Tema 7.2 V30ns11IMOHHBIE MaTEpUAIIbl U
KOHJICHCATOPHBIE TUAJIEKTPUKH

Tema 7.3 AKTUBHBIE TUAIEKTPUKH.
Knaccugukanus u o01acte NpuMeHEHUs

Paznen 8. IlomynpoBOIHUKOBBIE MaTEPHATIBI
Tema 8.1 CoOGcTBEHHBIE M IPUMECHBIE
MOJIYIPOBOJIHUKH

Tewma 8.2 KoHTaKTHbIE SIBIICHUS HA TPAHULIE
MOJIyIPOBOJIHUKOB Pa3HON MPOBOAMMOCTH

Tema 8,3 BrnusiHue BHemHuX (pakTopoB Ha
MIPOBOAMMOCTH TIOJTYTIPOBOJHUKOB.

Tema 8.4 TexHONIOrMUECKHUE ACIIEKTHI ITOJIyYEHHUS
MOJIYIIPOBOIHUKOBBIX MaTepUajIoB

Paznen 9 MaruutHele MaTepHasl

Tema 9.1 IIponiecc HaMarHUYMBAHUS U
MapaMeTpbl MArHUTHBIX CBOMCTB MAaTEPHUAIOB
Tema 9.2 MarauTOMSITKHE MaTEpHAIIBI  00J1aCTh
UX IPUMEHEHUS

Tema 9.3 MarauToTBep/ible MaTepuaibl U 00J1aCTh

X IPUMCHCHUSA




Paznen 10 KoHcTpyKIIMOHHBIE MaTepHaIbl

Tema 10.1 MexanndecKkne, TEXHOIOTTUECKHE U
IKCIUTyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB

Tema 10.2 Kimaccudukanyst KOHCTPYKIIMOHHBIX
MaTepHaJIOB 10 COCTaBY U CTPYKTYpE

Paznen 11 OcobenHocTH CBOMCTB HAHOPa3MEPHBIX
Y HAHOCTPYKTYPHBIX MaTepHaJIOB

2 2

Hroro B cemectpe: 34 17 21

Hroro 34 0 17 0 21

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCsl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0MIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIa

Howmep paznena HasBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 Knaccndpukanum 31eKTpOTeXHHYECKHUX MATEPUAJIOB.
OcHOBHbIE MaTepualbl JJIEKTPOMEXAaHUYECKOTO0 O00OpYIOBaHUS MU HUX
CBOIICTBa. TexHonornueckue MaTepuabl, NpUMEHseMble B

TEXHOJIOTHYECKUX TIpolleccax IMPOM3BOJCTBA  JIIEKTPOMEXAHUUYECKUX
m3nenuid. KOHCTpyKIIMOHHBIE MaTepHalibl: METaulbl W CIUIABHI,
MJIACTMACChI, CTEKJIA, KepaMuKa, Kieh. BcrmomorareiabHble MaTepHaIbI
st obecriedeHus:  HEOOXOJUMBIX  YCJIOBHH  TpU  MPOBEACHUH
TEXHOJIOTUUECKHUX OIeparuil.

2 OcHOBBI MaTepHaJIOBeIeHHUSI.

CtpoeHne MeTaJUIOB U CIUIABOB, OCHOBHbBIE (DM3HUECKHE CBOMCTBA
KPUCTAJUIMYECKON  CTPYKTYypbl. THINBI KPUCTAIMYECKUX PELIETOK.
[Tonukpucrammueckue 3 MOHOKPHCTAJIIINYECKUE CIPYKTYpBHL.
[Tomumopdu3M U aHU3OTPOIUS KPUCTAIUIMYECKUX CTPYKTYp. JledexTs
KPUCTAJUIMYECKOM CTPYKTYpBI, MX BIIMSHHME Ha CBOMCTBA MaTEpHAIIOB.
IIponeccel quddys3um.

3 CaoiicTBa MeTA/VIOB U CIJIABOB.

®opMHUpPOBaHUE CTPYKTYPbl METAIIOB U CIUIABOB MPU KPUCTAILTU3ALIMH.
[MTomumopdusie  mpeBpamienusi. CtpoeHue cruiaBoB.  JlmarpamMMebl
COCTOSIHMSI ~ CHUCTEM  CIUIaBOB €  TOJHOW W OrPaHUYEHHOM
PacTBOPUMOCTSIMU B TBEPIIOM COCTOSTHUMU.

Ha3znauenue, cymHOCTb M XapaKTEpUCTUKa OINEpaluid TEPMUYECKOMN

obpabotku. Tepmuueckas  oOpaboTka cramu.  OcoOeHHOCTH
TEPMHUYECKON 0OpabOTKM IBETHBIX METAIJIOB U CIUIaBoB. ObecreueHue
3a1aHHBIX MCEXAaHUYCCKUX n TEXHOJIOTUYCCKUX CBOICTB npu

TepMHUYECKOil 06paboTKe.
Has3nauenue, cymHocTth u XapaKTEPUCTHKA ONEpaluii XUMHUKO-

TepMudecKoil 00paboTku. ObOecrnieueHne 3aJaHHBIX MEXaHUYECKHX M
TEXHOJIOTUYECKUX CBOMCTB IIPU XUMHUKO-TEPMUUYECKON 00paboTKe

4 CBoiicTBa HeMeTAJUINYEeCKUX MAaTEPHAJIOB.




Knaccudukanus mnonumepoB. TepMmoruiacTHUHBIE TOJIMMEPHI M HUX
cBoiictBa.  TepMOopeakTHUBHBIE  MOJIMMEpPhl U  HUX  CBOMCTBA.
Komnosunmonnsle miuactMaccsl. HamomHuTenu mijactMacc, COCTaB H
TOTIOJIOTHSI.

Knaccupukanus Ccrekon Mo  CTEKI000pasyromeMy XUMHYECKOMY
coequHeHnto. CocTtaB M CBONCTBA OKCHUIHBIX CTEKOI. MeTombl
MOBEPXHOCTHOM M 00BeMHON Moaupukanuu crexos. CHTaIBl U HUX
CBOMCTBA.

Kepamuka, xumudeckuid u (azoBbiii coctaB. Onepannu KepamMu4ecKoi
TexHonoruu. CBoiicTBa U 00J1aCTh MPUMEHEHUS KEPAMUUECKUX U3JICIHMA

Mexanndeckue CBOMCTBaA KOHCTPYKIIMOHHBIX MaTepHuaosB.
Knaccudukanus v BUIBI MCIBITAHUA IS OMPEACTICHUS MEXaHUYSCKUX
CBOMCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJIOTUYECKUX METOJIOB 00pabOTKH
3JIEKTPOTEXHUYECKHUX u KOHCTPYKUMOHHBIX MaTepHUAJIOB.

TexHomornyeckre cBOMCTBa MaTEPUAIIOB.

DJIEKTPHYECKHE CBOMCTBA MAaTePHAJIOB

OcCHOBHBIE NOHATHS U 2JEMEHTHI 30HHOM TEOpPUHM. 30HHBIE CTPYKTYPBI
METAJJIOB, JAMAJIEKTPUKOB U  IOJYIPOBOJHUKOB. XapaKTepUCTHKA
JNEKTPUYECKUX  CBOWCTB  INPOBOJHUKOB,  IOJYIPOBOJAHHUKOB U
JNBJIEKTPUKOB.

VYaenpHas dIeKTpUuYecKas NPOBOAUMOCTb KoHIEHTpauus HocUTenen
3apsijia B IMPOBOJHMKAX M MOJyNpoBOAHUKAX. [lonBUIKHOCTE HOCHUTENEH
3apsifa, 3aBUCUMOCTD OT CTPYKTYPbI M TEMIIEPATYPHI.

IIpoBoaHUKOBBIE MaTEePHAJIbI

XapakTepucTuKa CBOMCTB IIPOBOJHUKOB U UX 3aBUCUMOCTb OT BHEIIHUX
ycnoBuil. [IpoBOAHMKOBBIE MaTepHanbl C BBICOKOW ITPOBOJMMOCTBIO.
[Tpunon n ux knaccuukanus. TpeGoBaHus K MaTepHagaMm IPHUIIOEB.
Marepuains! 1uIsl pa3JINYHOTO BUJ1a KOHTAKTOB.

Marepuansl ¢ OOJBIIMM YJENBHBIM CONPOTHBIEHUEM, PE3UCTUBHBIC
MaTepHuabl.

SBnenue cBepXnpoBoAMMOCTH. CBEPXIPOBOASIINE METAUIBI U CIUIABHI.
CaepxImpoBoisias KepaMmuKa.

JAudnexkTpruyecKkue MaTepHuasbl.

IHonspusanus AUDIEKTPUKOB B JJIEKTPUYECKOM ToJIe. [JudnexTpudeckue
MIOTEPU M DIJIEKTPUYECKAas MPOYHOCTh AUAIEKTPUKOB. MexaHudeckue,
TEpMUYECKHE U (PU3MKO-XUMHUYECKHE CBOMCTBA JUAICKTPUKOB.
I'a3000pa3HbIe JUDJIEKTPUKH. Kunkue JUDJIEKTPUKU.
ONeKTpOU30JALMOHHBIE  IiacTMaccel.  IlommMepsl,  momyuyaemble
MOJIMMEPHU3ALMEN U TTOJIMKOHICHCALUEH.

AKTHBHBIE JUDJIEKTPUKU. XapaKTEpUCTHKA CETHETORJIEKTPUKOB U
MIbE303JIEKTPUKOB.

CaoiicTBa 1 007aCTh MPUMEHEHUS PE3UHBL. TE€XHOJIOTHYECKHE MPOLECCH

M3rOTOBNIEHUs cTekia. CBolicTBa W 00J1aCTh MNPUMCHCHUSA KCPAMHUKH.
Cmo;[a " CIIIOIAHBIC MAaTCpUAJIbI. .HaKI/I, OMaJii, KOMIIaAYH/IbI U KJICH.

ITosrynpoBOIHUKOBbIEC MATEPHAJIBI.

Knaccudukanus MTOJIYITPOBOIHUKOB. DIEeKTpONPOBOIHOCTh
MOJYTIPOBOJIHUKOB M €€ 3aBUCHMOCTh OT pPa3IM4YHbIX (PAKTOPOB.
@OTONPOBOAUMOCTD MOJIYNPOBOJAHUKOB. TEpPMOIIEKTPUUECKUE SBICHUS
B MIOJIYIPOBOIHUKAX. ["albBaHOMarHUTHBIE 3¢ heKThI B




IOy IIPOBOJAHUKAX.
XapakTepuCcTUKa  MPOCTBIX  IOJYNPOBOJHUKOB. TexHomormyeckue

onepauyy IMOJYYEHUs] MOHOKPUCTAUINYECKUX ITOIYIPOBOJIHUKOBBIX
MarepuanoB. @u3nyecKMe METOAbl OYUCTKH IOJYIPOBOJIHUKOBBIX
MatepuanaoB. XapaKTepUCTHKa M CBOMCTBA OCHOBHBIX OHMHApHBIX
MOJYIIPOBOJHUKOBBIX COEAUHEHMI. TBEpAbIE pPacTBOPbl HAa OCHOBE
MPOCTHIX MOJYITPOBOJHUKOB U XUMHUYECKUX COEIUHEHHIA.

MarnuTHble MaTepuajbl
SBnenust ¢eppomarHetusmMa u  (deppumarHerusma. OOpazoBaHuE

JIOMEHHOH CTPYKTYphl B (peppomMarnerukax. Ilponecc HaMarHM4MBaHUS
BO BHEIIHEM MarHuTHOM moJie. fIBieHue rucrepesuca. llapamerpsl
MarHUTHBIX CBOMCTB MarepuanoB. Kiaccupukanuss MarHUTOMSTKHX
MaTepuaos, o0nacTb IIPUMEHEHUS. HuskogactoTHbIe u
BBICOKOYACTOTHBIE MAarHUTOMSTKHE MaTepHaibl — (heppuTsl. AMOpQHBIE
MarHuTOMSITKHE MaTepuaibl. MarHUTOTBEpP/Ible MaTepuaibl — HCTOUHUKHU
MOCTOSIHHOTO MAarHUTHOrO Tmonia. TpeGoBaHume K mapaMmeTrpam |
3aBHUCHMOCTh OT COCTaBa U CTPYKTypbl. Tepmuueckas o0paboTka
MAarHUTOMSITKUX U MarHUTOTBEPbIX MAaTEPUAIIOB.
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KoHcTpyKUMOHHBIE MaTepHUAJIbI.

Hasnauenne u  ocHOBHBIE  TpeOOBaHUs,  MpEABABIAEMbIE K
KOHCTPYKUHMOHHBIM ~ METaJUIaM W CIUIaBaM,  HUCIIOJb3yEMbIM B
3JIEKTPOMEXAHUYECKUX U3ACIIUSIX.

CocraB, OCHOBHBIE MapKH M COCTOSIHUE TIOCTaBKU YTJIIEPOIUCTBIX H
JETUPOBAHHBIX cTajneil. HazHaueHune u ycinoBus BEIOOpPA OCHOBHBIX MapoK
cTajen sl U3AENHUIN AIEKTPOMEXaHUKH.

XapakTepucTuKa M CBOMCTBA IBETHBIX METAJJIOB M cruiaBoB. CocTas,
OCHOBHBIE MAPKHU U COCTOSTHHE MOCTaBKH.

CroliKOCTh MaTepuagoB K DJJIEKTPOXUMHUYECKOM M K XHMHYECKOU
KOppo3uH. MeTO/Ibl MOBBILICHUSI KOPPOZUOHHON CTOMKOCTH M 3aIlUThI OT
Koppo3uu. KaponpouyHOCTh U METO/bI €€ MOBBIIICHUS. XJIaJOCTOMKOCTh
MarepuaioB. BiusHHME paauallUOHHOTO OOJydeHUsT Ha (HU3UKO-
MEXaHUYECKHUE CBOMCTBA MAaTEPUAIIOB.

XapakTepucTrKa U CBOMCTBA CILIABOB C OCOOBIMU TETUIOBBIMU CBOMCTBA-
MH: CIUIaBbl C  MHHUMAJbHO  BO3MOXXHBIMU  TEMIIEPATYPHBIMU
kod(purmenTamu JMHEUHOTO pacIypeHust u 3aIaHHBIMU
TeMIEepaTypHbIMHI K03 PHUIIMEHTaMU JIMHEWHOTO PaCIIUpPEHUSI.

CrnaBel ¢ ocoObiMM ynpyrumu cBoiicTBamu. CTpykTypa, (usmko-
MEXaHUYECKHE CBOMCTBA CIIABOB.

KoHCTpyKUIMOHHBIE  TUIACTUKM W KOMIIO3WIIMOHHBIE  MaTepHUalbl,
HCIIOJIb3YEMBIE B AJIEKTPOMEXAHUKE.

OcHOBHBIE TpeOOBaHUS, MPEABIBISIEMbIE K IIJIACTUYECKHM MaccaM.
Buapl, XxapakTepuCTMKM W MapKd KOHCTPYKIIMOHHBIX IIJIACTUKOB
WCIIOB3YEMBIX B H3JCIHUIX TPUOOPOCTPOCHUSI.

Hasznauenue, XapakTepUCTUKa u o0nacThb MIPUMEHEHUS
KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

11

OcoO0eHHOCTH CBOWMCTB HAHOPa3MEPHBIX M HAHOCTPYKTYPHBIX
MaTepHaJioB.
Meroasl 1OJNIy4eHUST HAHOCTPYKTYPHBIX METAJUIMYECKUX CIUIABOB.

BnusHue pasmepa  KpPHCTAUTMYECKOTO  3€pHAa Ha  (U3UUECKUE,




MEXaHHYECKUE u TEXHOJIOTUYECKHE CBOWCTBa CILTaBOB.
HanocTpyKTypHBIE KOMITO3UITMOHHBIC MaTEPHAIIBI.
4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IPUBEICHBI B TAOIHIIC 5.
Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh
N3 Hux No
Ne | Tembl npaktrnueckux | OpMbI IpaKTUUYECKUX | TPyHOEMKOCTb, |IPAKTUUYECKOU |pasjieiia
/1 3aHATHI 3aHATHI (uac) MOATrOTOBKH, | IACLIUI
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 2
1 | MccnenoBanue cBOMCTB MPOBOASILINX 2 1 6
CILIaBOB
2 | UccnemoBanne CBOMCTB M30JSIIIMOHHBIX 2 1 7
MaTepHasoB
3 | UccnenoBanue mpsMoro U 0OpaTHOTO 2 1 7
npe303ddekra
4 | UccnenoBanue CBOWCTB MOJYIPOBOIHUKOBBIX 4 1 8
MaTepHasoB
5 | UccnenoBanue CBOMCTB MAarHUTOMSATKHX 2 1 9
MaTepHasoB
6 | MccinemoBanne CBOWCTB MarHUTOTBEP/IBIX 2 1 9
MaTepHasoB
7 | UccnenmoBanne TBEPAOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB.
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOTHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrodaTenbHas paboTa 00y4aroLIXCs
Bunapl camocTosTenbHON paboThI M €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmmma 7 — Buasl caMOCTOSITENHbHOM pabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHO# paboThI
qac qac
1 2 3
W3yueHne TeoOpeTUYecKoro Marepuasia
7 7
nqucuuriabl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Beimonnenue pedepara (P)
[ToaroToBka K TEKymemMy KOHTPOJIIO 2 2
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTtposbabie paboTsl 3a09ankoB (KP3)
IToaroToBKa K MpOMEXYTOYHOMU 7 7
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAOLIMXCSl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYCOHBIX W3AaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

HIndp/
URL anpec

bubnuorpaduueckas ccpiika

KonmaectBo
IK3EMITIPOB
B OMOIMOTEKE

(kpome
AIIEKTPOHHBIX
9K3EMILTSIPOB)

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&ltemid=418
(T'YAII)

MarepuanoseeHue u
MaTepuaibl IEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KOHCIEKT Jiekiuii / M.
A. IlnorsHckas [u ap.]| ; C.-
[TetepO. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUS. - 2-€ U3,

- CIIo. : U3n-Bo I'YAII 2017. -
271 c.

JIOTI. - DJEKTPOH. TEKCTOBBIE JIaH.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&ltemid=418
(TYAIT)

MarepuanoseeHue u
Marepuaibl EKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecype] : yuebHOe mocobue / M.
A. Ilnotsuckas [u ap.] ; C.-
[TetepO. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH.
tekcToBhle nad. - CII6. : U3n-8o
I'VAIIL, 2018. - 301 c.

http://lib.aanet.ru/ jirbis2/index.php?

DJIEKTPOTEXHUYECKHE




option=com_irbis&view =irbis&Itemid=418 | matepuanbl (MarHUTHBIC
(T'YAIT) Marepuaibl) : [ DIeKTPOHHBIN
pecypc] : yueOHO-METOAMYECKOe
nocobue / M. A. ITnotsHckas [u
ap.] ; C.-ITerep0. roc. yH-T
a’pOKOCM. TPHOOPOCTPOCHHSI. -
DIIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-Ilerepoypr : [6. n.], 2020.
-59¢

DNEeKTPOTEXHUYECKUE
MaTepuasbl (IOIYNPOBOJIHUKHN) :
[ DnexTponHbI pecypc] :

http://lib.aanet.ru/ jirbis2/index.php? yueOHO-MeToJuuecKoe mocoodue /
option=com_irbis&view =irbis&Iltemid=418 | M. A. ITnorsauckas [u ap.] ; C.-
(TYAIT) [TetepO. roc. yH-T adpOKOCM.

pUOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBLIE maH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 54 ¢

DIEKTPOTEXHUIECKUE
MaTepHuabl (MPOBOAHUKH) : [
DNEeKTpOHHBIN pecypc] :

http://lib.aanet.ru/ jirbis2/index.php? y4eOHO-METOJiuecKoe mocooue /
option=com_irbis&view =irbis&Iltemid=418 | M. A. Ilnotsuckas [u ap.] ; C.-
(C'YAII) [TeTepO. roc. yH-T a3pOKOCM.

npuOOPOCTPOECHHUSL. - DNEKTPOH.
TEKCTOBbIE JjaH. - CaHKT-
[erepOypr : [6. u.], 2020. - 41 c.

HasbizioB, C. B.
MarepuanoBeneHue u
TEXHOJIOTHS KOHCTPYKITHOHHBIX
MaTepuasos : yuebHoe rmocodue /
C. B. JlaBeim0B, P. A. borgaHos.
- Mockga ; Bosnorna : Uudpa-
WNuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TekcT : 3eKTpOHHBII

https://znanium.com/catalog/product/2095059

Hpo6os, A. B.
DNEeKTPOTEXHUYECKHE
MaTepuaisl : yuebHoe nocoodue /
A. B. lpo6os, H. 1O. Epmiosa. -
2-e u3., cTep. - Munck : PUTIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
JJIEKTPOHHBIN

https://znanium.com/catalog/product/1854593

7. TlepedyeHb HIEKTPOHHBIX 00Opa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMaLIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAUMBIX MJIi OCBOCHHUS JUCLUIUINHBI
npuBe/eH B Tabnmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT




URL anpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymecTtBisiercst mo goroBopy Ne 27, Ne28 ot
27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectBisiercs o gorosopy Ne 071 or
24.02.2021

Jlocryn B DBC «FOPAWT ocymecTsisercs o gorosopy Ne 070 ot

24.02.2021

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHHs, HCIOJIb3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNILHOTrO Mpoliecca MO0 AUCLHUILINHE.
[lepedeHp UCIONB3yEeMOTro MPOTPaMMHOTO obecrieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 MynsTumeauiiHas JICKIUOHHAS ay IUTOPHUS

CreunanusupoBaHHas 1abopaTtopust «MarepuanoBeeHrne U 14-03 T'actemo
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MAaTepUAJIOBY

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 1o JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug HpOMC)KyTO‘-IHOﬁ aTrTeCTalnuun HCpC‘-ICHB OIICHOYHLIX CPCIACTB

DK3amMeH CnHcoK BOIPOCOB K HK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromMuUCs TpUMEHsSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH



http://lib.aanet.ru/

KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Tedenne cemMectpa MOXKET MCIOJIb30BAThHCS

100-0ayuipHas  mkajia

MOJYJIBbHO-PEUTUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHITUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUHA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASACh HA 3HAHMWS OCHOBHOM M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIIHO o
GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJIOXKEHHS C MPAKTUYCCKOM
JESITEIbHOCTHIO HAIPaBJICHMUS;
— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTa€MbI€ UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJIHO BJIQJICET CUCTEMOM CIIEIUAIM3UPOBAHHBIX MOHITHM.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHa, TPaMOTHO H
[0 CyIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIbHOCTHIO
«3aUTEHO
HAIPaBIICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOM ClelUaIN3uPOBAHHBIX OHSITUH.
— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY M3JaraeT €ro, OMupasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI,
— JIOTyCKaeT HECYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yTIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«3aUTEHO
HaIPaBIICHUS;
— cnabo apryMeHTUPYET Hay4dHbIC MTOJI0KEHNUS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;
— YaCTUYHO BJIaJICET CHCTEMOH CeIMaTu3UPOBAHHBIX MOHITHIA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPU
«HEYJOBJIETBOPUTEIIHHO ;
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OPMYJIUPYET BBIBOJIOB M 000OIIIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) Asis 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t [lepeduens BonmpocoB (3a1au) 11 SK3aMeHa Kon
WHJIUKAaTOpa

1 3aBHUCHMOCTb CBOMCTB MaTepuaioB OT CTpYKTyphl. Kpuctammmueckne n | OIIK-1.3.1
amMop(HbIe MaTepUaIbL.

2 Knaccudukanms nedgexron ctpoenus kpuctamndeckux matepuanoB u | OIIK-1.B.1
WX BJIMSIHUE HA CBOMCTBA MaTE€pPHAJIOB.

3 3aBHCUMOCTbH CBOMCTB MaTEpPHaIOB OT TUNA CBsI3U Mex Ay yacturiamu B | [1K-1.3.5
KpHUCTaJLIe.

4 Bimstaue ¢azoBoro coctaBa CriaBoB Ha X CBOWCTBA. [1K-1.3.5




5 OHepreTu4ecKue yCIoBUs U ATAIbl KPUCTAJUIU3ALMH CIIJIaBOB [IK-1.3.5

6 Jlnarpamma COCTOSIHUS JBYXKOMITOHEHTHBIX CIUIaBOB, 00pa3yromux OIIK-1.B.1
MEXaHUYECKHUE CMECH M3 YUCThIX KOMIIOHEHTOB.

7 JlnarpaMma COCTOSIHUS JBYXKOMIIOHEHTHBIX C HEOTPAHUYECHHOU OIIK-1.B.1
PacTBOPUMOCTBIO KOMIIOHEHTOB.

8 JlnarpaMma cOCTOSIHUS JBYXKOMIIOHEHTHBIX CILIaBOB, KOMIIOHEHTBI OIIK-1.B.1
KOTOPBIX OTPAHUYEHO PACTBOPUMBI B TBEPAOM COCTOSSHUM U 00Pa3yIoT
IBTEKTUKY

9 XapaKTEepUCTUKA CTPYKTYPhI M CBOMCTB MOJUMEPOB OIIK-3.V.1

10 XapaKkTepUCTUKA CTPYKTYPBI U CBOMCTB CTEKJIA U KEPAMUKH OIIK-1.B.1

11 OcHOBHBbIE CBOWCTBA NPOBOAHUKOBBIX MATEPHAJIOB OIIK-1.B.1

12 3aBHUCUMOCTD YJEIbHOIO CONMPOTUBIICHUS METAJVIOB U CIUIAaBOB OT OIIK-1.B.1
TeMIeparypbl U (ha30BOr0 COCTaBa

13 Krnaccudukanus npoBOAHUKOBBIX MATEPHAIOB OIIK-3.V.1

14 VYcnoBus CBEPXIPOBOIALIETO COCTOSHUS U XapaKTEPUCTUKA OIIK-1.B.1
CBEpPXIPOBOJIHUKOB.

15 [IpoBoaMMOCTE OJYTIPOBOJHUKOB. 3aBUCUMOCTb YAEIbHOM OIIK-3.V.1
IIPOBOJIMMOCTH OT TeMIepaTypbl.

16 SIBienue poTONPOBOIMMOCTH B MOJTYIIPOBOIHUKAX. OIIK-1.B.1

17 KoHTakTHBIE SIBIEHNS HA TPaHULIE TPUMECHBIX MTOIYIIPOBOAHUKOB, p-11 | OIIK-1.B.1
MIEPEXO/I.

18 Knaccudukanus moxynpoBOJHHKOBBIX MaTEPHAJIOB. OIIK-3.¥.1

19 Bubl nossipuzaiiy TM3JIeKTPUKOB, TUdJIeKTpudeckas nponunaemocts. | OIIK-1.B.1

20 JlmpnexkTpuueckue MoTepu M BUIbI IPo00s AUIIEKTPUKOB. OIIK-1.B.1

21 XapakTepucTUKa U CBOWCTBA U3OJISILIMOHHBIX MATEPUAIIOB. IIK-1.3.1

22 XapaKkTepuCTUKA U CBOMCTBA CETHETORJIEKTPHKOB. [IK-1.3.1

23 [1p€303JIEKTPUKH, UX CBOMCTBA U IPUMEHEHHUE. OIIK-3.V.1

24 MarsuTHbIE CBOWCTBA MATEPUAIIOB. XapaKTEPUCTUKA MATEPUATIOB C OIIK-1.B.1
YIOPSIIOYEHHON MATHUTHOM CTPYKTYPOM.

25 Knaccudukanus 1 cBoiicTBa MAarHUTOMSITKMX MaTepHasoB. OIIK-1.B.1

26 Krnaccudukanys u cBoiicTBa MAarHUTOTBEPAbIX MaTEPHATIOB OIIK-1.B.1

27 Knaccudukanus v cBoiicTBa KOHCTPYKIIMOHHBIX MaTEepUAJIOB. OIIK-1.B.1

28 OreHka KOHCTPYKIIMOHHOW MTPOYHOCTH MaTepHalia MPU CTAaTHIECKUX IK-1.3.1
Harpyskax.

28 MeTo/ b1 OBBIILIEHUS! KOHCTPYKIIMOHHOM MPOYHOCTH MaTepuasa npu OIIK-3.V.1
CTaTMUYECKUX HArpy3Kax

29 CBolicTBa KOMIIO3UIIMOHHBIX KOHCTPYKIIMOHHBIX MaT€PHAJIOB OIIK-1.B.1

30 OCc00EHHOCTH CTPYKTYPHI M CBOMCTB HAHOPA3MEPHBIX MATEPHAIIOB. OIIK-1.B.1

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adgera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera Koz
UHJIMKaTopa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

MpEJICTaBJICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedenp TeM i1 KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOH PaOOTHI

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

Ne i/t

KypCOBO# pabOTHI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS




‘ Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTeCTallMd B BHIE TECTHPOBAHUS

MpeACTaBICHBI B TaOmwuie 18.

Tabauna 18 — IlpuMepHbii IepeyeHb BOPOCOB Il TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

/o WHIUKATOpa

1. Ilpouumaiime 3a0anue u evloepume 00UH RPAGUILHBLI OMEEM OIIK-1
VYkaxuTe K KakuM JedeKTaM KPUCTAIUTMUYECKUX CTPYKTYpP OTHOCSTCS
IpaHullbl 3epeH?

a) TOYCUHbIC Je(HEKThI

0) BaKaHCHUH

B) TIOBEPXHOCTHBIC 1e(PEKTHI
T) TUCITOKALUU

2. Ilpouumaiime 3a0anue u evloepume 0OUH UIU HECKOTILKO OIIK-1
NPAGUILHBIX OMEEMO8.

Omnpenenure Kakue U3 MEPEUUCICHHBIX METAJNIOB U CIJIABOB OTHOCSITCS
K PE3UCTUBHBIM MaTepuaiam?

a) AMFOMUHUN

0) criaB HUXPOM

B) Me/lb

I') CIJIaB KOHCTAHTaH

3. Ilpouumaiitme 3a0anue u pacnonoxcume 6apuanmsl Oomeema 8 OIIK-1
NPAGUILHOIL NOC/1€006AMETbHOCHIU.

YkakuTe CTaIMU PeaKMU IVIACTUYHBIX CIJIABOB HA HATPYsKeHHe:
a) ynpyras aedpopmarus;

0) mlactuyeckas fedopmanus;

B) pa3pylleHue

T') HAKJIen

4. YcraHoBHTE COOTBETCTBHE MEKAY THIIOM TBEPAOH (pa3bl U eé OIlK-1
XapPAKTEPUCTUKOMH PACTBOPUMOCTH:

A) TBepable pacTBOPHI 1) MOXxeT OBITh HEOrpaHHMUYEHHOMN

3aMeleHHs pacTBOPUMOCTH

b) TBepnblie pacTBOpBI BHEAPEHHUS | 2) paCTBOPUMOCTh OTpaHUYCHA

B) Xumunueckue coeqHeHUS 3) cTporo ornpeneneHHoe
COOTHOIIIEHHE KOMIOHEHTOB

I') Mexanunueckue cMmecu 4) KOMIIOHEHTBI HE PACTBOPSIOTCS
APYT B ApyTe

3anuwume svidpannvle yuPpovl NOO coomeemcmeyrOWUMU OyKeamu:
A b B r

S. Ilpouumaiitme 3a0anue u oaiime c60ll pazeepHymolii 6apUaAHm OIIK-1
omegema.
3anuInTe pa3BEPHYTHIM OTBET HAa BOIIPOC
B uem 3akiir04aeTcs npouecc MOJAsIpU3alMu IHJIeKTPUKA B
JIEKTPUYECKOM moJie?

6. Ilpouumaiime 3a0anue u ¢vloepume 00UH NPAGUILHBLIL OMEEM OIIK-3
Onpenenure Kk KakuM AedeKTaM KpUCTANTUYECKUX CTPYKTYP OTHOCSATCS
«IUCIIOKALUN ?

a) IOBEPXHOCTHBIC e EKTHI
0) oObeMHBIE 1e(hEKThI




B) TOYCUHBIE Ne()EKThI
1) TUHEWHBIC Ae(hEKThI

Ilpouumaiime 3a0anue u évloepume 0OUH UIU HECKOTILKO
NPABGUILHBIX OMBEMO8.

OneHuTe npu KakoM BHEIIHEM BO3EHCTBUM HApYILIAETCS
CBEPXITPOBO/SIILEE COCTOSIHUE?

a) IIpHU KPUTUICCKOM 3HAYCHHUU MHAYKIUN MAarHUTHOT'O I10JIA
0) mpu KPUTUYECKOM 3HAYCHUH CHUIIBI TOKA

B) IIpY KPUTHYECKOM 3HaYEHUH TEMIIEPATYPbI

T') B CWJIbHBIX MArHUTHBIX U AIEKTPUYECKUX IMOJIAX

OIIK-3

PacnoJiokuTe XapaKTePpUCTUKU MATHUTHOM BOCIPUUMYHUBOCTH
MaTepHuaJioB ¢ MATHUTHBIMY CBOHCTBAMH B MOPSIKE BO3PACTAHUS €€
BeJIHYHMHBI (0T MEHbIINX 3HAYEHUH K 00JIBIITUM):

a) TMaMarHeTUKH

0) mapaMarHeTUKH

B) (heppUMarHeTUKH

r) heppoMarHeTHKH

OIIK-3

Ilpouumaitme mexcm u ycmanoeume coomeemcmeue. K xasxcooii

nO3UUUU 6 1€60M CMONOUE nOddepume cOOmMEemMCcmayIouLyio NO3UUUIO

6 npasom cmonouye.

YcTaHOBHTE COOTBETCTBHE MKy MATEPHAJIAMM U 3HAYEHHEM HX
NeJbHOI0 )JIeKTPUYECKOT0 CONPOTHBJIECHHS:

A) IIpoBogHUKH 1) p=1075+108 Om-w;

b) IToynpoBonHuKu 2) p=10"8+10"° Om-m;

B) Iusnextpuku 3) p=108+10*° O,

3anuwume sviOpannvle yUPPsL NOO COOMBEEMCMEYIOWUMU OYKEAMU:
A b B

OIIK-3

10.

Ilpouumaiitme 3a0anue u oaiime c60ll pazeepHymolii 6apUaAHm
omeema.

3anuiuTe pa3BepHYTHIM OTBET HAa BOIPOC.

B 4em 3ak/049aercs 00pPaTHBIN NMbe303/1eKTPUYECKHil 3P PeKT.

OIIK-3

11.

Ilpouumaiime 3a0anue u gvioepume 0OUH NPAGUTLHBLI OMEEM
OueHnure, KaK BIUSET HAKJIEI HA yAEIBbHOE JJIEKTPHUUECKOE
COIPOTHBIIEHUE MEJIHBIX CIJIaBOB?

a) HEe BIHSIET

0) yBeTUINBaET

B) YMEHBIIAET

J1) YMEHBIIIAET TJIOTHOCTh Ae(EKTOB

[K-1

12.

Ilpouumaiime 3a0anue u evibepume 0OUH UIU HECKOTILKO
NPABGUILHBIX OMEEMO8.

HazoBute akiienTopHbie MPUMECH TSI KPEMHUS

a) 6op

6) docdop

B) UHIUHN

T) raJTui

[K-1

13.

Pacnosnio:kure BHIBI TOJAPU3ANMM IHYIEKTPUKOB B MNOpPsAKe
BO3pACTAHUSI MOTeph JHepruud (0T HAUMEHBIINX TMOTEPb K
HAUO0O0JIbIIUM):

a) IIEKTPOHHAs yIpyras

0) noHHas ympyras

B) JIMTIOJIHHO-PETIAKCAIIMOHHAS

[K-1




I') CIIOHTaHHAas

14. | YcraHoBHTE COOTBETCTBHE MEXKIY MaTepuaJaMu U UX MarHuTHeiMu | [1K-1
CBOICTBAMH 10 3HAYEHNK) MX MATHUTHOI BOCIPHUMYHBOCTH

A) PeppoMarHeTHKH 1) (10°—107)<0
b) ITapamarneTuku 2) (102 - 10%>0
B) Jlnamaranetuku 3) (10° — 10%>0
3anuwiume svlOpannvle YUPPBL HOO COOMEEMCMEYIOUUMU OYKBAMU:
A b B
15. | lIpouumaiime 3a0anue u oaiime c6oll pazeepHymaulil 6apuarHm IK-1
omeema.

3anuiuuTe pa3BepHYThIM OTBET HAa BOIPOC.
B yem 3akJii0uaercsi 00paTHbI Nbe303JIeKTPpUYecKnid 3 PeKT.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmoTtpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEXyphl  OICHHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpPYOIUX MOPSIAOK U IpOLEAypy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTalui 00ydaromuXcs
I'VAIL

11. Mertoandeckue yKa3aHus Ui 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI
[enpr0 MUCIUIUTAHBI SBJSETCS TOJIYYSHHE CTYIEHTAMU HEOOXOAMMBIX 3HAHUHN, YMEHUN

Y HaBBIKOB B 00JIACTH CO3/IaHUs TOACPKUBAIOIIEH 00pa3oBaTeIbHON CPeIbl MPeTmogaBaHus
WHXXEHEPHBIX JUCIUIUTHH. OOyJaronuMcs IPeI0CTaBIsAeTCS BO3MOKHOCTh Pa3BUTh U
MIPOJIEMOHCTPUPOBATH HABBIKU B 00JIACTH, CBSI3aHHOMW C TIOTYYEHUEM CTYACHTAMHU
TEOPETHUUECKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB MO MaTePUATIOBEICHUIO, MaTepHaIaM,
MPUMEHSAEMBIM B KOHCTPYKLHUSIX YCTPONUCTB, METO/IAM M CPEACTBAM KOHTPOJIS U UCCIEAOBaHUS
WX XapaKTepPUCTHK.

11.1. MeTtoauueckue yka3zaHus s OOy4aroImMXCS 110 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHsS BBIIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMH. JIEKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aWMOCBA3AaHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKON K KaXK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € MPENOJaBaTeieM;

— pa3BuTHE TOPOPECCHOHANBHO-NENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHUS.




— TOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TIOJydYeHUE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKH W TEXHHKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIaBHBIC MBICIU U
MOJIOKCHHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmyarpoBKax);

— TIOMy4YEHUE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIGMOHCTpAIlMEH  CIIaloB |
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTrepwajia TMPU MPOBEACHUU KOPOTKUX JTUCKyCCHd 00
OCOOCHHOCTSIX MPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa npeocTaBiICHUS JICKIIMOHHOTO MaTepHaia:

- TeMaTUYECKHE JICKIIUH 110 pa3jeiaM Kypca;

- IGMOHCTpAIIHUS CJIAiJIOB;
- KOHTPOJIBHBIE BOIIPOCHI K paszeniaM Kypca.

JIek1MoHHBIE MaTepHallbl UMEIOTCS B M3JIaHHOM BHJIE, B BHJIE JJICKTPOHHBIX PECypCOB
ouobmmorexku ['YAIL

11.2. Meroauueckue yKa3aHus sl OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHS Ja0OpaTOpHBIX paboT OOydYaroOmMKCS MOJKEH YIIIyOUTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHeHnue 51ab0paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33a4 00y4aroIIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHUe HOBOM MH(OpPMALMU 110 U3yYaeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHHEM U TPUOOPaMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
JlaGoparopHble pabOThl BBINOJIHSIOTCA B JIaDOpaTOPUM  MaTE€pUAIOBEACHUS Ha

71a00paTOPHBIX YCTAHOBKAX C 3aIIOJTHEHUEM NPOTOKOJIA U3MEPEHUI.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOii paboTe
Otyer o mabopaTOpHON paboTe BKIIIOYAET 00s3aTeIbHBIC MyHKTHI, IPEICTABICHHBIC B
METOUYECKUX YKA3aHUSIX.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00paATOPHOU padboTe
TpeboBanus k 0hOPMIICHUIO OTYETA MTPEICTABICHBI B METOIUICCKIX YKA3aHUSIX

11.3. Metoauyeckue yka3aHus sl OOyJarOIIMXCS MO MPOXOXKISHUIO CaMOCTOSTEIBLHOMN
paboThI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITOIHSAET PabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YYaCTHSL.

s oOyyarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHS, CaMOCTOsATEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU MW CHCTCMATHU3ALIUU HpI/IO6peTa€MBIX 3HaHI/II71, OGGCHG'—II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

— yueOHO-METOAMYECKHUI MaTepual o JUCLUILINHE;

— METOJUYECKUE YKa3aHHS IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommuxcst
10 32049HOU (hopme 0OyIeHUs).

11.4. Metoauueckue yKazaHMsl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAECT KOHTPOJIb KAadyecTBAa 3HAHUMI
00yyaroIuxcs, OCyLIECTBISEMOIO B TEUEHUE CEMecTpa C ILIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

IIpn mpoBeneHUM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH HCIOJB3YIOTCS KOHTPOJIBHBIC
TECTOBBIE BOIIPOCHI, IIPEACTABICHHBIE B METOJIMUYECKUX YKA3aHUAX 110 IPOXOKICHHUIO TEKYILETro
KOHTPOJISI yCIIeBaeMOCTU. Pe3ynpTaThl TEKYIIEro KOHTPOJISA OLICHUBAKOTCS M YUUTBIBAOTCS MPU
IIPOBEICHUH IPOMEKYTOYHOM aTTECTALMH.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIuXcCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4alOIUXCS ~ TPEeAyCMaTpuBaeT  OIEHUBaHUE
MPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YyJIbTATOB 00YUEHHUS MO TUCIUILINHE BKIIOYAET B ce0s
Ok3aMeH. OJK3aMeH MpOBOAUTCS B MEPHOJ 53K3aMEHAIMOHHON cecCMu U 3aBepllaeTcs
aTTeCTAallMOHHOU OLICHKOM «OTIUYHOY, «XOPOLIOY, «YJIOBJIETBOPUTEIBLHO,
«HEYIOBJIETBOPUTEIHHOY.



12. JIuct BHeCeHUsI M3MEHEHUH B pab0YyI0 TPOrpaMMy TUCITUTLTAHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoi




