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AwuHOTaAUA

JucunrmmHa «MarepuajoBeeHre» BXOAUT B 0OPa30BATENbHYIO MPOrpaMMy BBICHIETO
oOpazoBaHusi — mporpamMMy OakajaBpuaTa IO HANPABICHHUIO MOATOTOBKK/ CIELHAIbHOCTH
25.03.01 «TexHuueckasd B3KCIUlyaTauus JIETaTENbHBIX  ANIapaTtoB M JBHUrATENe»
HaINpPaBJIEHHOCTH «JKCIUTyaTallsi U MCMbITAHUS ABUALMOHHON M KOCMUYECKOM TEXHUKI.
Jucuunrmza peanusyercs kadenpoi «Ne23y».

JucuuruinHa HaleneHa Ha GOPMUPOBAHHE Y BBITYCKHUKA CIEAYIOLINX KOMITETEHIIHH

OIIK-6 «Cnoco0eH mpUMEHSITh OCHOBHBIE METOIbI aHAJTN3a COBPEMEHHBIX TEHACHIINN
pa3sBUTUSL MAaTepHAJIOB, TEXHOJIOTMM WX MNPOU3BOACTBA M ABMALMOHHONW TEXHWKH B CBOEH
poeCCUOHATILHOM eI TEIbHOCTI

Copep:kaHue IUCLUIUIMHBI OXBaTbIBAET KpPyI BOIIPOCOB, CBS3aHHBIX C IOJy4YEHHEM
CTYIEHTaMH TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB IO MAaTePHAIOBEACHUIO,
MaTepuanaM, NPUMEHSEMbIM B KOHCTPYKLUSX YCTPOWCTB, METOJAaM U CPEeACTBAM KOHTPOJSA U
HCCJIEIOBAHUS UX XAPAKTEPUCTHK.

[IpeniopaBaHue AUCLUIUIMHBI MPEAyCMATPUBAET CleAyIomue (GOpMbl OpraHU3alMuu
y4eOHOTro mporecca: JISKINH, JJabopaTopHbIe padoThI, caMOCTOsITeIbHAsT paboTa.

IIporpaMmoill AUCHUIUIMHBI IPETyCMOTPEHBbI CIEAYIOIINE BHUIbI KOHTPOJS. TEKyLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAS aTTeCTalus B (POpME SK3aMEHa.

OO01asi TpyJI0eMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbl, 108
4acoB.

SA3bIK 0Oy4EHUS IO AUCLUTUINHE KPYCCKHUHA »



1. TlepeueHb MIAHUPYEMBIX PE3yJILTATOB OOYYEHUS IO TUCLIUILIHHE

1.1.
Ienbro

Llenu npenopasaHusl QUCLUTIIINHEI
NpenoaBaHus AUCLUILTUHBL «MatepuanoBeneHue» sBisieTcss (HOpMUPOBAHHE

6a30B0OI1 OCHOBBI KOHCTPYKTOPCKO-TEXHOJIIOTHYECKON MOATOTOBKH CIIELUAINCTOB, CIIOCOOHBIX K
MPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJOTMYECKOH U HAYYHO-HCCJIEIOBATEIbCKON ACSITENbHOCTU B
00JIACTH SKCIUTyaTalluH JIETATEIbHBIX aNlapaToB U JBUTATEINEH.
1.2, JlucuuruinHa BXOAMT B COCTaB 00s3aTENbHON YacTH 00pa30BaTENbHONW MPOTPAMMBI
BhICcIIero obpasosanus (najgee — OIT BO).
1.3. TlepeueHb IaHUPYEMBIX PE3YIbTaTOB OOYUYEHHS MO JUCLUILIMHE, COOTHECEHHBIX C

IJIaHUpYyeMbIMU pe3yibTaTamu ocsoeHus Ol BO.

B pesyaprare m3ydeHUs] TUCHUIUIMHBI OOYYAIOIUNACS AOKEH 00JanaTh CIIeMyHOIIHMHU
KOMITETCHIIMSIMU WJIH UX 4acTAMHU. KOMMeTeHInn 1 MHIUKATOPhl UX TOCTHIXKEHUS NTPUBEACHBI B

Tabmure 1.

Tabnuua 1 — IlepeyeHb KOMOETEHIMH U MHAMKATOPOB UX JOCTHIKEHHSI

Kareropus (rpymnmna)
KOMIIETEH LU

Koo u
HalMeHOBaHUe
KOMIIETEHLIUU

KOI[ U HAMMCHOBAHUEC MHAUKATOPA
JOCTHIKCHUS KOMIICTCHIINHN

ObwmenpodeccuoHambHbIE
KOMIICTCHLIU

OIIK-6 Cniocoben
MPUMEHSATD
OCHOBHBIE METObI
aHaIu3a
COBPEMEHHBIX
TEHJECHLUN pa3BUTHUSA
MaTepHaoB,
TEXHOJIOTHH HX
MPOU3BOJICTBA U
aBHAIIMOHHOM
TEeXHHUKHU B CBOEH
npoheCCUOHATTLHOM
JIEeSITEIbHOCTU

OIIK-6.3.1 3HaTh COBpeMEHHbIE MaTepHaIbI
IUIs feTanell MallvH U TeHASHLIUN Pa3BUTHS
TEXHOJIOTUH MPOU3BOACTBA aBUALIMOHHOM
TEXHUKU U MaTepuajoB

OIIK-6.3.2 3HaTh CIOCOOBI MPOEKTHPOBAHUS
U TEXHOJIOTUYECKON 00pabOTKU 3I€MEHTOB
aBHUALMOHHBIX KOHCTPYKLMH MTPU UX
IIPOU3BOJICTBE AJIS TIOJYUEHUs] CBONCTB,
00€CTIeYNBAOINX BBICOKYIO IPOUYHOCTHY O
Ha/1€5KHOCTD

OIIK-6.3.3 3HaTh XapaxkTep U3MEHEHUs B
MPOLECCE SKCIUTyaTalul CBONCTB U
napaMeTpoB MaTepUANOB JIETaTENbHbIX
aInmnapaToB U JBUraresen

OIIK-6.Y.1 ymersb BbIOUpaTh U
PaLOHATIbHO UCIIOJIBb30BATh COBPEMEHHbBIE
MaTepuabl IJIs AeTajJeld MalluH
OIIK-6.V .2 ymerb BEIOUPATH CIIOCOOBI
TEXHOJIOTUYECKOIH 00pabOTKH 371€MEHTOB
ABHUALMOHHBIX KOHCTPYKLUMH MTPU UX
MPOEKTUPOBAHUM U TPOU3BOACTBE IS
MIOJIyY€HHSI CBOMCTB, 00ECTIEUNBAOLITIX
BBICOKYIO POYHOCTHYIO Ha/I€KHOCTh
OIIK-6.Y .3 yMeTp NpOrHO3UpoBaTh U
MOJIEJIMPOBATh XapakTep U3MEHEHMUsI
CBOICTB U NMapaMeTPOB MaTepHasoB
JieTaTeJbHBIX anrnapaToB U JBUraTeneil ¢
LIEJIbI0 CBOCBPEMEHHON UX 3aMEHBI B
IpoLeccax 3KCIUTyaTalii U pEMOHTOB
OIIK-6.B.1 Braners MeTogMKamMu BeIOOpa
COBPEMEHHBIX MaTepUaJIoB ISl feTanei
MalINH

OIIK-6.B.3 BnaneTs MOAEIUPOBAHUEM
JUHAMHKHU CBOICTB U NapaMeTpoOB
MaTepUaJIoB JIETaTeJIbHBIX alnapaToB U




| | JIBUTATEJIEH B npoueccax SKCIjiyaraluuu

2. Mecto aucuuniuHel B cTpykrype Ol

JlucuuruimHa MOXKeT 0a3upoBaThCs HA 3HAHMAK, paHee MPUOOPETEHHBIX 00yUarOIIMMUCS
P U3YUYEHUU CIEAYIOUIUX AUCLIUTIINH:

— «BBeneHnue B HanpaBIeHUEY,

— «DPuzuKay,

- «XuMus»

3HaHUs, MONyYEHHblE MpPU H3YyUYEHUH MaTepuala NaHHOM AUCLMIUIMHBL, UMEIOT Kak

CaMOCTOSITENIbHOE 3HAUY€HME, TaK U MOIYT HCIIONB30BaTbCA IMPU H3YUYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX TUCLUILIIH MPOPECCUOHATBHOTO [IUKJIA.

3. OObeM u TPyAOEMKOCTb AMCLMILINHbBI
Hannbie 00 o0meM 00beMe AMCLUUIUIMHBL, TPYAOEMKOCTH OTAENBbHBIX BHIOB Yy4eOHON
paboThl O AUCHMIUIMHE (U paclpeaeseHre 3TOi TPYIOEMKOCTH MO CeMEeCTpaM) MPeaCTaBJIeHbI B
tabmmue 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTb AUCIUTUINHBI

TpynoemkocTe no
Bun yueOHoli paboTsI Bcero cemecTpam
No2
1 2 3
Obwan mMpyooemMKochtb OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (4ac)
U3 nux wacoe npaxmuieckoii nOOZ0MOBKU
AyoumopHnule 3aHsamus, BCEro 4ac. 51 51
B TOM YHCJIE:

aexuuu (JI), (dac) 34 34

npaktuyeckue/cemurapckue 3aasrus  (113),

(dac)

naboparopHbie pabotsl (JIP), (1ac) 17 17

KypcoBoit npoekT (padota) (KIT, KP), (1ac)

JK3aMeH, (4ac) 45 45
Camocmoamenvnan paboma, scero (dac) 12 12
Buo npomesicymounoii ammecmauyuu: 3ader,
mudd. 3adger, sk3ameH (3auer, Hudd. 3au, Jx3. JK3.
JK3.*%)

"

IlpumMeyaHue: KaHTUIATCKUI SK3aMeH

4. ConepxaHue TUCLUTIITUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH JUCLUHUILIUHBI [0 pa3feiaM U BUAAM 3aHATHM.
Pazpenbl, TeMbl TUCIUTUIMHBI H UX TPYIOEMKOCTb MPUBENCHBI B Ta0IHIIE 3.

Tabnuua 3 — Paznenbl, TeMbl TUCHHUILIHHBIL, UX TPYIOEMKOCTb

Pazaemnsl, TeMBI JUCITUTUIMHBI Hesaym | 113 (C3) P KII CPC
’ (1ac) (1ac) (1ac) (1ac) (1ac)
Cemectp 2
Paznen 1. Knaccupukanus 3meKTpOTEXHUIECKHX ) 1
MaTepUalioB




Pasnen 2.OcHOBBI MaTepHUaOBEIEHUS.

Tema 2.1 Kpucrannuueckue CTpyKTypbl U UX
CBOMCTBA.

Tema 2.2 JlepexTsl KPUCTALITHYECKUX CTPYKTYP U
VX BJIUSIHUE HA CBOMCTBA

Tewma 2.3 IIpoueccsl auddys3un.

Paznen 3. .CBolicTBa METaJIOB U CIIJIABOB
Tema 3.1 ®a30BbIil COCTAB CIIABOB

Tewma 3.2 Tunosble quarpamMmel pa3zoBoro
COCTaBa CIJIABOB

Tema 3.3 Tepmuueckass 00pabOTKa METAJIIOB U
CIIJIaBOB

Pasnen 4. CBOMCTBA HEMETATINYECKUX
MaTepHuajoB

Tema 4.1 IlnacTMacchl M UX CBOMCTBA
Tema 4.2 CTekina U UX CBOMCTBA

Tewma 4.3 CocTtaB u CBOICTBa KEpaMUKU

Pazzen 5. DnexkTpuyeckue CBONWCTBA MaTepUaJIOB
Tema 5.1 30HHAsI CTPYKTypa TBEPIOTO TENA
Tema 5.2 DnekTponpoBOJHOCTh MaTepUAJIOB

L5

Paznen 6 IIpoBONHUKOBBIE MaTEpHUAIIBI

Tema 6.1 3aBUCUMOCTD yI€TIBHOTO
COTPOTUBJICHUs] METAJJIOB U CIIJIABOB OT
TEMIepaTypsl U 1eQEKTOB CTPYKTY PbI

Tema 6.2 Knaccuduxauus mpoOBOIHIKOBBIX
MaTepHaioB 1Mo 00JIaCTH UX NPUMEHEHUS B
3JIEKTPOTEXHUKE

Tewma 6.3 CBepxXnpoBOAHUKU. XapaKTEPUCTUKU U
00J1acTh MPUMEHEHUSI

Paznen 7. lusnekrpudeckue MaTepHUalibl
Tema 7.1 [lonsipusanust USIEKTPUKOB B
3JEKTPUYECKOM T1OJIE

Tema 7.2 M30111MOHHBIE MaTepHUAIIBI U
KOHJICHCATOPHBIE AUSJIEKTPUKHU

Tema 7.3 AKTUBHbBIE AUBTIEKTPUKH.
Knaccupukanus u obmactb npruMeHEHHsI

Pasnen 8. IloaynpOBOAHUKOBBIE MaTEPHUAJIbI
Tema 8.1 CoOGCcTBEHHBIE U TPUMECHBIE

MOJIy TPOBOAHUKHU

Tema 8.2 KOHTaKTHbBIE AIBJICHUS HAa TPAHULIE
MOJIy TPOBOJHUKOB Pa3HOU NPOBOAUMOCTHU

Tema 8,3 Biusinue BHeIIHNX (aKTOPOB HA
MPOBOJUMOCTD MTOJIY TPOBOIHUKOB.

Tema 8.4 TexHOMOrM4ECKHUE ACIEKTHI MOy YEHUS
MOJIy TPOBOJHUKOBBIX MAaTEPHAJIOB




Paznen 9 MarnuTtHble MaTepualsl

Tema 9.1 IIpouecc HamarHMYUBaHUS U
napameTpbl MArHUTHBIX CBOMCTB MAaTEpUAJIOB
Tema 9.2 MarauToMsArkue MaTepuabl U 00IacThb 3 4 2
VX IPUMEHEHUs

Tema 9.3 MarautorBepble MaTepHabl U 00IACTh
VX IPUMEHEHUs

Paznen 10 KoncTpyk1noHHbIE MaTeprabl
Tewma 10.1 Mexanuveckne, TEXHOJOTUYECKUE U
SKCIUTyaTalOHHBIE CBONCTBA KOHCTPYKLMOHHBIX

4 1.5 1

MaTepHasoB
Tema 10.2 Knaccudukanust KOHCTPYKITMOHHBIX
MaTEpPHaJIOB M0 COCTABY U CTPYKType
Paznen 11 OcobeHHOCTH CBOWCTB HAHOPA3MEPHBIX ) 1
1 HAHOCTPYKTYPHBIX MaTEpUAJIOB
Hroro B cemectpe: 34 17 12

Hroro 34 0 17 0 12

[IpakTHueckas TMOArOTOBKA 3aKJIOYAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHUH
OOy4arOIUMHUCST  ONPENENICHHbIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymiei
npoecCHOHATBHON AEATENBHOCTHIO.

4.2. CopepsxkaHue pa3ieyioB U TEM JIEKLIUOHHBIX 3aHITHIM.
Conep:xanrie pa3aesioB U TeM JISKLIMOHHBIX 3aHITHI MPUBEACHO B TadmIe 4.

Tabmuna 4 — ConeprkaHue pasesaoB U TEM JISKIIMOHHOTO LIUKJIA

Howmep paznena HazBaHue u conepkaHue pa3aenaoB U TeM JICKLHOHHbBIX 3aHATUN
1 Kaaccnduxanuu 3/ieKTpOTeXHHYECKHX MATepPHAJIOB.
OCHOBHBIE MaTepHaNbl 3JIEKTPOMEXAaHHYECKOro OOOpYIOBAaHUS U HX
CBOJCTBA. Texnonornueckue MaTepHaibl, MIPUMEHSEMBIE B

TEXHOJIOTHYECKUX MpOoLeccax MPOU3BOACTBA AJIEKTPOMEXAHUYECKHUX
m3nenui. KOHCTpyKLMOHHBIE MaTepuanbl. MeETaulbl M CIUIABBI,
IJIACTMACChl, CTEKJIA, KepamHKa, Kjieu. BcrnomorarenpHbple MaTepHaIbl
s obecrieueHUs  HEOOXOOUMBIX — YCIOBUH  NpPHU  NPOBEACHUHU
TEXHOJIOTHYECKUX OINEepaLlnil.

2 OcHoBBI MaTepHAJIOBEAEHHS.

CTpoeHne METAJUIOB M CIUIABOB, OCHOBHBIE (PU3UUECKHE CBOWCTBA
KPUCTAJUIMYECKOW  CTPYKTYpbl. THIBI KPHUCTAIMYECKUX PELIETOK.
INonukpucrannuueckue u MOHOKPUCTAJITINIECKHE CTPYKTYPBIL.
[TonmumopdusM U aHU30TPONHS KPHUCTALNTMUECKUX CTPYKTYp. JledexTs
KPUCTAJUIMYECKOW CTPYKTYpPBl, MX BJIHUSHHE HAa CBONCTBA MaTEPHUAJIOB.
[Ipoueccor nuddysum.

3 CpoiicTBa MeTaJLJIOB H CILIABOB.

DopMHUPOBAHUE CTPYKTYPhl METAJUIOB M CILIABOB MPU KPUCTAILTAZALINH.
I[Momumopdueie  mpespamenus. CtpoeHue  CruiaBoB.  JlmarpaMmbl
COCTOSIHMSI ~ CHCTEM  CIUIaBOB C  TIOJIHOM W OrPaHUYEHHOH
PacTBOPUMOCTSIMHU B TBEPAOM COCTOSIHUH.

HasHauenue, CyIIHOCTb M XapaKTEPUCTHKA ONEPaLMi TEPMHUYECKOU
obpaborku.  Tepmuueckas  oOpadoTka cramu.  OcobeHHOCTH
TepMudeckor 00paboTKU IIBETHBIX MeTa/uioB U cryiaBoB. ObecneueHue




3aJaHHBbIX MEXaHHNYCCKHUX u TEXHOJOI'MYECKHUX CBOWCTB npu
TepMHUYeCcKOi oOpaboTke.
HasHauenue, CymHOCTE H XapakTePUCTUKA ONEepaluil XUMHUKO-

TepMudeckor oOpaborku. ObecrieyeHne 3aJaHHBIX MEXAHHYECKUX U
TEXHOJIOTUYECKUX CBOHCTB MPU XUMHKO-TEPMHUYECKON 00paboTKe

CpoiicTBa HEMeTANLIHYECKHUX MATEPHAIOB.

Knaccupukanuss nomaumepoB. TepMONIacTUYHbIE TOJMMEPBI W HX
CBOIICTBA. TepMopeakTUBHbBIE  MOJUMEPbl M HMX  CBOICTBA.
Komnoszuunonnele mnactmaccsl. HamomHuTtenu mnactmacc, COCTaB U
TOIOJIOT U

Knaccupukanmss Ccrekoa Mmoo  CTeKIoo0pasyromeMy XHUMHYECKOMY
coenquHeHnto. CocTaB M CBOWCTBA OKCHIHBIX CTE€KOJ. MeTonsl
MOBEPXHOCTHOW U 00beMHOH Moaupukauuu crekos. CHTabl U HX
CBOJCTBA.

Kepamuka, xumuueckuii u (a3oBbiii coctaB. Omnepaunu kepamMUIeCcKOH
TexHosoruu. CBONCTBa B 00J1aCTh MPUMEHEHUS] KEPAMHUECKUX U3

MeXaHI/ILIeCKI/Ie CBOfICTBa KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB.
Knaccmbnxaum{ U BUABI I/ICHbITaHI/Iﬁ JJIA onpeneneHI/m MEXAHUYCCKUX
CBOWCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJOIMYECKUX MeTONOB 00padoTku
BHGKTpOTeXHI/ILIeCKI/IX u KOHCTPYKLII/IOHHBIX MaTepI/IaJ'IOB.

TexHonoruueckue CBOICTBa MaTepHUaOB.

DJeKTpUYecKHe CBOICTBA MATEPHAJIOB

OcCHOBHBIE MOHATUS U 3JIEMEHTBl 30HHOH TeopuHu. 30HHBIE CTPYKTYpbI
METaJJIOB, [AMRJIEKTPUKOB U  MOJYNPOBOJHUKOB. XapaKkTepUCTHUKA
SJIEKTPUYECKUX  CBOMCTB  IMPOBOAHMKOB,  IMOJYNPOBOAHUKOB U
IUBJIEKTPUKOB.

VYaenpHas siekTpuueckas NpoBOAUMOCTb KoHIeHTpalus Hocurenei
3apsa B NMPOBOJHUKAX U mojiynpoBoaHukax. IloaBrkHOCTE HocuTenei
3apsaa, 3aBUCUMOCTb OT CTPYKTYPBI U TEMIIepaTyphl.

IIpoBoaHUKOBBIE MaTepHAIBI

XapaxkTepucTuKa CBONCTB MPOBOJHUKOB U UX 3aBUCUMOCTb OT BHEIIHUX
ycnosuil. IIpoBOAHMKOBBIE MaTepuaNbl C BBICOKOM MPOBOAUMOCTBIO.
IIpunon n ux knaccuduxauusa. TpeGoBaHus kK MaTepuasam MPUIOEB.
Martepuansl 111 pa3JU4HOrO BUAAa KOHTAKTOB.

Marepuanel ¢ OONBLUIMM YIENbHBIM CONPOTHBIEHUEM, PE3UCTUBHBIE
MaTepuasbl.

SBnenune cepxnpoBoauMocTd. CBEpXIPOBOASIINE METANIbl U CIIJIAaBbI.
CBepX1mpoBOASIIAs KEPAMUKA.

JdudjiekTpryecKke MaTepHuaJbl.

ITonsipuzanuust IUANEKTPUKOB B dJEKTPUUECKOM Mouse. JlusnexkTpuueckue
MOTePU M BJIEKTpUYecKas IMPOUYHOCTb IUAJIEKTPUKOB. MexaHuueckue,
TepMHUYECKHE U (PU3NKO-XMMHUYECKHE CBOMCTBA AUIJIEKTPUKOB.
I'azoobpa3Hbie OUBJIEKTPUKU. Kunkue OUBJIEKTPUKU.
ONeKTpoU3OJALMOHHbIE  IuacTMacchl.  [lomumepnl,  mosydaemble
MOJIMMEepU3aLeil U MONTUKOHEHCALIUEH.

AKTHUBHBIE JUBJIEKTPUKU. XapaKTePUCTHKA CErHETORJIEKTPUKOB U
MbE303JIEKTPUKOB.

CroiicTBa 1 007aCTh MPUMEHEHUs PE3UHBI. TEXHOIOTHYECKHE TPOLECCHI

u3rotoBneHust crekna. CpoiicTBa M 00JaCTh NPUMEHEHUS] KEPaMHKHU.




Cmrona v cnroasiHble MaTepuansl. Jlaku, sMaiu, KOMIayHIbI U KJIEH.

IonynpoBoAHHKOBbBIE MATEPHAJIBI.

Knaccuduxauus MOJIy TPOBOJHUKOB. DNeKTPONPOBOJHOCTh
MOJIyIIPOBOTHUKOB M €€ 3aBUCHMOCTb OT pa3U4YHBIX (DaKTOPOB.
DOTONPOBOAUMOCTb MOJYIPOBOAHUKOB. TEPMO3IEKTPUUECKHUE SIBJICHUS
B MOJIyITPOBOTHUKAX. I'anpBaHOMarHuTHBIE 3¢ dexTh! B
MOJIy TPOBOTHUKAX.

XapakTepucTuka IPOCTBIX  NOJYNPOBOAHUKOB.  TexHonormdeckue
omepanyy IOJY4YeHHs] MOHOKPHUCTAINIMYECKUX IOJYIPOBOJHUKOBBIX
MaTepuanos. Pusnueckue METOAbl OYUCTKH IOJYIPOBOAHUKOBBIX
MaTepuasoB. XapaKTePUCTUKA U CBOHCTBA OCHOBHBIX OWHApHBIX
MOJIyIPOBOJHUKOBBIX COe€AUHEHUNU. TBepable pacTBOpBl HAa OCHOBE
MPOCTBIX MOJYNPOBOAHUKOB U XUMHUYECKUX COSTUHEHUM.

MaraurtHble MaTepuaJibl

SAsnenust  ¢deppomarnerusma u  (peppumarnerusma. OOpazoBaHue
JOMEHHOH CTPYKTypbl B (peppomarHeTrikax. [Ipoliecc HaMarHUIUBaHUS
BO BHEIIHEM MAarHuTHOM noJie. fBnenue rucrepesuca. Ilapamerpnr
MATHUTHBIX CBOWUCTB MaTCpHaJIOB. KJ'IaCCI/I(l)I/IKaLII/Iﬂ MarHuTOMATKHUX
MaTepHaloB, o0macTpb MPUMEHEHUS. HwuskouacToTHbIE u
BBICOKOYACTOTHBIE MAarHUTOMSITKHE MaTepuajbl — peppuTel. AMopdHbIE
MAarauTOMATKUE MaTCPHAJIbL. MaFHI/ITOTBepI[bIe MaTepualibl — HCTOUHUKN
MOCTOSIHHOTO MAarHUTHOro moist.  TpeboBaHMEe K TmapamerpaMm M|
3aBHCHMOCTh OT COCTaBa M CTPYKTypbl. Tepmudeckas obpadorka
MAarauTOMATKUX U MAarHUTOTBEPABIX MATCPUAJIOB.
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KoHcTpyKuHOHHBIE MaTepUAJIbI.

Hasnauenne ©  OCHOBHBIE  TpeOOBaHUS,  TPEABSIBIIEMblE K
KOHCTPYKLMOHHBIM  M€TajylaM M CIUIaBaM, MCIHOJB3YE€MbIM B
3JIEKTPOMEXAHNYECKUX U3ACIHAX.

CoctaB, OCHOBHblE MapKH U COCTOSIHHUE IOCTABKU YTJEPOAMCTHIX U
JerupoBaHHbIX cTaneil. HasHaueHue u ycnoBHst BBIOOpPa OCHOBHBIX MapoK
cTajied s U3AEIUN BIEKTPOMEXaHUKH.

XapakTepucTUKa U CBOMCTBAa LIBETHBIX MeTamjoB U cruiaBoB. CocTas,
OCHOBHBIE MAPKHU U COCTOSTHUE NTOCTABKH.

CrolikocTb MaTepualloB K 3JIEKTPOXUMHUYECKOH U K XHUMHUYECKOMH
KOppo3uu. MeTonbl NOBBILIEHUSI KOPPO3UOHHON CTOMKOCTU U 3aLUTHI OT
koppo3ud. JKaponpoyHOCTh U METOBbI €€ MOBBILIEHUA. XJIaJ0CTOUKOCTD
MarepuanoB. BiusHHEe panuanMoHHOro OOmydeHuss Ha  (PHU3HKO-
MEXaHUYEeCKHE CBONCTBA MATEPUAJIOB.

XapakTepucTHUKa U CBOHCTBA CILJIABOB C OCOOBIMU TEIJIOBBIMH CBOHCTBA-
MH. CIUIaBbl C MHHHUMAJIBHO BO3MOXKHBIMM  TEMIEPATyPHBIMHU
k03¢ punmenTamMmu JUHEWHOro paciipeHus u 3a/laHHbIMU
TeMIepaTypHbBIMHI KO3 PHUIMEHTAMH JHHEWHOTO PACIIUPEHHUS.

CraBel ¢ ocoObiMu  yrmpyrumu cBoiictBamu. CTpykTypa, (PHU3HKO-
MEXaHUYECKHUE CBOUCTBA CILIABOB.

KoHCTpyKLIMOHHBIE  NJIACTUKA W KOMIIO3ULUOHHBIE  MaTepHUalbl,
HCIIONIBb3yEMBIE B 3JIEKTPOMEXAHUKE.

OcHOBHbIE TpeOOBaHUS, NPEABSABISAEMbIE K IUIACTHUYECKUM MaccaMm.
Bupapl, XapakTepuCTUKM W MapKu KOHCTPYKLMOHHBIX IUIACTHKOB
UCTIONB3YEMBIX B U3JENHUSIX MPHOOPOCTPOCHHUS.

Hasnauenue, XapaKTEePUCTUKA 51 o0nactp MIPUMEHEHUs
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KOMITO3ULIMOHHBIX MaTEPUAJIOB.
11 Oco0eHHOCTH CBOICTB HAHOpPa3MEpPHBIX H HAHOCTPYKTYPHBIX
MATepHAJIOB.
Meronpl MONy4YeHUs HAHOCTPYKTYPHBIX METa/NIMYECKUX CIUIABOB.
BinusiHne  pasmepa  KpUCTAJUIMYECKOrO 3epHa Ha  (U3UYECKHUE,
MeXaHUYeCKUe u TEXHOJIOTHYECKUE CBOIICTBa CILIaBOB.
HanocTpykTypHbIE KOMIIO3ULIMOHHbBIE MaTEPUAIIbI.
4.3. IlpakTudeckue (CEMUHAPCKUE) 3aHATHUS
Tembl MpakTHUECKUX 3aHATUH U UX TPYIOEMKOCTb IPUBEIACHBI B TAOIHUIIE 5.
Tabnuua 5 — IIpakTUyeckne 3aHATHS U UX TPYIOEMKOCTb
W3 HuX Ne
Ne | Temel npaktnueckux | @opmsbl npakTudeckux | TpyAaoeMKOCTb, |IPaKTUYECKOH |pasaena
/i 3aHSITHHA 3aHSITHHA (dac) MOJATCOTOBKH, | IHCIIAI
(uac) JIMHBI
Y4eOHBIM IJIAHOM HE MPENyCMOTPEHO
| |
Bcero
4.4. JlabopaTropHbIE 3aHATHUS
Tembl 1abOpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IPUBEICHBI B TaOIHIIE O.
Tabnuua 6 — JlabopaTopHbIe 3aHATHUS U UX TPYAOEMKOCThb
H3 Hux Ne
Ne Haumenosanue nabopaTopHbIX padoT TpyROEMKOCT®, | MPAKTHHECKOH | pasaesa
n/m (dac) MOJATCOTOBKH, | JUCIIUII
(uac) JIHBI
CemecTp 2
1 | UccnenoBanue CBOMCTB NPOBOISALIMX 2 1 6
CILIaBOB
2 | HccnenoBanue CBONCTB U30JILIMOHHBIX 2 1 7
MaTepUalioB
3 | UccnenoBanue npssMoOro u 0OpaTHOTO 2 1 7
nbe303ddexra
4 | UccnenoBaHue CBONCTB HOJTy TPOBOAHUKOBBIX 4 1 8
MaTepUalioB
5 | UccnenoBaHnue CBOMCTB MArHUTOMSTKUX 2 1 9
MaTepUalioB
6 | MccnenoBanue CBOMCTB MarHUTOTBEPIBIX 2 1 9
MaTepUajioB
7 | Uccnenosanue TBEPAOCTH 3 1 10
KOHCTPYKLHOHHBIX MaTepHaJIOB.
Bceero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBIOJHEHNE KYPCOBOH padoThI
Y4eOHBIM IJIAHOM HE MPENyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroIIXCs
Buner camocTosATenbHOM padoThl U €€ TPYAOEMKOCTb PUBEAEHBI B TabIHIE 7.

Tabnuua 7 — Bumel caMoCTOSATENbHON pabOThI U €€ TPYIOEMKOCTb

Bun camocrositenbHON paboThI Beero, | Cemecrp 2,
qac qac
1 2 3
UzydeHne TeopeTHuecKoro MaTepuana
3 3

mucrumiuabl (TO)
Kypcosoe mpoekxruposanne (K11, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
BeinonHenne pedepara (P)
ITonroroBka kK TEKyLU1eMy KOHTPOJIIO 3 3
ycnesaemoctu (TKY)
Jomamnee 3aganne (J13)
KonTponbHbie pabdotsl 3a0unnkoB (KP3)
IToaroroBka k MPOMEKYTOUHON 6 6
arrectaunu (ITA)

Bcero: 12 12

5. IlepeyeHp y4eOHO-METONUYECKOTO OOECTICUeHUS
IUTS CAMOCTOSITETPHON padOoThl O0YHYArOIINXCS MO JUCITUTLTNHE (MOIYJIFO)
Y4eOHO-MeTOMUYeCKUe MaTepHaNbl IJIsi CAMOCTOSTENbHONU paboThl 00yYarOIUXCs YKa3aHbl B

oo 7-11.

6. IlepedeHb MeUaTHBIX U 3JEKTPOHHBIX YIEOHBIX M3MaHUN
[lepeyeHb MeYaTHBIX M JIEKTPOHHBIX YUeOHBIX U3aHUH NpuBeneH B Ta0nuue 8.
Tabnuua 8— IlepeueHp MEYATHBIX U HJIEKTPOHHBIX YUEOHBIX U3TaHUH

ugp/
URL anpec

bubnmnorpaduueckas ccplika

Kommectso
SK3EMILIIPOB
B OubIHoTEKe
(xpome
3JIEKTPOHHBIX
SK3EMILISIPOB)

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

MarepuanoseaeHue u
MaTepHUasbl 3JIEKTPOHHON
TEXHUKH : [ DJIEKTPOHHbBIN
pecypc] : KOHCHEKT Jiekuuii / M.
A. Ilnorsackas [u ap.] ; C.-
ITerep®. roc. yH-T a3pOKOCM.
npubopoCcTpoeHus. - 2-€ u3x.,

- CIIG. : U3n-Bo I'VAIL 2017. -
271 c.

JIOTL. - DJIEKTPOH. TEKCTOBBIE JIaH.

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

MarepuanoseneHue u
MaTepHUasbl 3JEKTPOHHON
TEXHUKH | [ DJIEKTPOHHBIN
pecypc] : yuebnoe nocodue / M.
A. Ilnotsackas [u ap.] ; C.-
IletepO. roc. yH-T a3POKOCM.



http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php

npuOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble naH. - CI16. : U3n-Bo
I'VAII 2018. - 301 c.

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNEKTPOTEXHUUECKUE
Marepuabl (MarHUTHBIE
MaTtepuanbl) . [ DNeKTPOHHBIN
pecypc] : yueOHO-MeTOIMUECKOE
nocobue / M. A. ITnorsHckas [u
ap.] ; C.-ITerepb. roc. yH-T
a3pPOKOCM. MTPHOOPOCTPOESHHUSI. -
DJEKTPOH. TEKCTOBBIE IaH. -
Canxkr-IletepOypr : [6. u.], 2020.
-59¢

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNEKTPOTEXHUUECKUE
MaTepHabl (MTOJyIPOBOIHUKH) :
[ DnexkTpoHHBI pecypc] :
y4eOHO-MeToanueckoe nocodue /
M. A. Ilnorsrckas [u ap.] ; C.-
ITerep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TEeKCTOBBIC NIaH. - CaHKT-
[TerepOypr : [6. n.], 2020. - 54 ¢

http://1ib.guap.ru/jirbis2/index. php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DNEKTPOTEXHUIECKHE
MarepHaibl (MPOBOAHUKH) : [
DNEeKTPOHHBIN pecypc]| :
y4eOHO-MeTouuecKoe nocodue /
M. A. Ilnorsarckas [u ap.] ; C.-
ITerep®. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TEeKCTOBBIC NaH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 41 c.

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

Hasbinos, C. B.
MarepuanoseaeHue u
TEXHOJIOTUST KOHCTPYKITHOHHBIX
MaTepHalos : yuedHoe mocobue /
C. B. laBbinos, P. A. bormanos.
- Mocksa ; Bonorna : Mudpa-
Hmxenepus, 2020. - 256 ¢. -
ISBN 978-5-9729-0416-7. -
TeKCT : 3NeKTPOHHBIN

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

Hpobos, A. B.
DNEKTPOTEXHUUECKUE
Marepuaisl ; yaedHoe nocodue /
A. B. Jlpobos, H. FO. Epmiosa. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 ¢. - ISBN 978-985-
7253-48-7. - Tekcr :
3JIEKTPOHHBIN

7. TlepeueHb 3JIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
WH(POPMALIMOHHO-TEIEKOMMY HUKAITUOHHOH ceTn « UHTepHETY



http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php
http://lib.guap.ru/jirbis2/index.php

MepeyeHb 3N1EKTPOHHbIX 06pa3oBaTe/bHbIX pecypcos NH(pOPMaLNOHHO-
TENEKOMMYHUKALMOHHON ceTun «WIHTepHeT», HeoO6XOAMMbIX [N OCBOEHWUS AUCLUMAUHBI
npvseeH B tabnuue 9.

Tabnuua 9 - TlepeyvyeHb 3NMEKTPOHHbLIX 06pa3oBaTe/lbHbIX pPeCcypcoB MH(POPMaLMOHHO-
TeNeKOMMYHUKaLUOHHON ceTn «IHTepHeT»
URL apgpec HanmeHoBaHue

httD://lib.guaD.ru/ Joctyn B OBC «JlaHb» ocyuiecTsiseTca no gorosopy Ne 27, Ne28 ot
27.01.2021
JocTtyn B 36C «ZNANIUM» ocyuiectsnserca no gorosopy Ne 071 ot
24.02.2021
Joctyn B 36C «FOPAWT» ocywecTtenderca no gorosopy Ne 070 ot
24.02.2021

8. TMepeyeHb MHMOPMALNOHHbIX TEXHONOT WA
8.1. MepeyeHb MPOrpaMMHOro 06ecrneyeHns, MCMOMb3YyeMOro Mpu OCYLLECTBEHUN
obpa3oBaTenbHOro npotecca no ANCLUNINHE.
MepeyeHb MCNOb3YEMOro NporpaMMHOro obecneveHus npegcrasneH B tabnumye 10.

Tabnuua 10- MepeyeHb NPOrpaMMHOro obecneyeHms
Ne n/n HanmeHoBaHue
He npegycmoTpeHo

8.2. lMepeyeHb MHPOPMALNOHHO-CMPaBOYHbIX CUCTEM,NCMNOJIb3YEMbIX npu
OCyLLecTB/IeHMM 06pa3oBaTesibHOro npouecca no AUCLMnInHe

lMepeyeHb MCMOMb3YEMbIX WH(POPMALMOHHO-CNPABOYHbIX CUCTEM MpeLCTaBleH B
Tabnuue 11.

Tabnuua 11- MNMepeyeHb NHHOPMALMOHHO-CNPABOYHbIX CUCTEM
Ne n/n HanmeHoBaHue

He npegycmoTtpeHo

9. MarepunanbHo-TexHn4Yeckas 6asa
CoctaB  MartepuasibHO-TEXHUYECKON  6asbl, Heob6XOAWMOW AN OCYLLeCTBEHUS
o6pa3oBaTenbHOro npouecca nNo AUCUNNANHE, NpeacTaBeH B Tabnuuel 2.

Tabnuua 12 - CoctaB MaTepuanbHO-TEXHNUYECKON 6a3sbl

No HanmeHOBaHMe COCTaBHOWN YacTu Homep ayauTtopun
n/n mMaTepunanbHO-TEXHNUYECKON 6asbl (Npn Heob6xoANMOCTN)

1 MynbTumMefuiiHasa NeKLMoHHaa ayanTopus

2 CneuunanusnpoBaHHasa nabopatopua «MaTtepuanoBejeHue un 14-03 lactenno
TEXHOIOMNA KOHCTPYKLMOHHbLIX MaTtepuanos»

10. OueHOYHbIe cpeacTBa AN NPOBeAEeHNS NPOMEXYTOUYHON aTTecTauumn
10.1. CoctaB OLEHOYHbIX CPeACTBANA NPOBeAEHUS MNPOMEXYTOYHOW artTecTauuu
obyuvarowmMxeca o AgucumnanHe npueeaeH B Tabnuue 13.
Tabnuua 13 - CocTaB OLEHOYHbIX CPeACTB A1 NPOBEAEHMA NPOMEXYTOYHON aTTecTaLum
Buna npoMeXyTO4YHOW aTTecTayuu MepeyeHb OLLEHOYHbIX CPeACTB
OK3ameH CnucoK BOMPOCOB K 3K3aMeHY;


http://lib.guap.ru/

| TecTsL

10.2. B kauecTBe KPHUTEPHEB OLICHKH YyPOBHSI COPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIINH OOYyYaroUMHICA TMPUMEHSETCs S-0ajuibHasl IIKajla OLEHKH CHOPMHUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas npusenaeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHast  mKama  MOAYJBHO-PEHTHHIOBOM  CHUCTeMbl ~ YHHMBEPCUTETa,  IPaBHJA
UCIIOJIb30BAaHUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 -Kpurepruu oueHkH ypoBHS CHOPMHPOBAHHOCTH KOMIETEHIUI

O1ieHKa KOMIIETEHIIN

Xapaxrepuctrka chhOpMHPOBAHHBIX KOMIIETEHIUI
5-0asubHAas IIKaia PaKTep (bopnp L[H

— obyyvaromuiics ryOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, NIOCIIEIOBATENbHO H IPAMOTHO €T H3JIaraerT,

— ONUPAsICh HA 3HAHWS OCHOBHOM M NOIOJHUTENBHON JIUTEPaTypBI,

«OTJINYHO» M

«3AITEHOY TECHO INPUBS3bIBAET YCBOCHHbIE HAYUYHbIE MOJOKEHUS C MPaKTUUECKON
NeSITeNIbHOCTBIO HalpaBJIeHU,
— yMeno 0OOCHOBBIBAET U APTyMEHTHUPYET BbIIBUTAEMbIE UM HICH;
— ZieNaeT BhIBOIbI U 000OIIEHUS,
— cBOOOIHO BJIaJie€T CUCTEMOM CIeNAIM3HPOBAHHBIX ITOHITHH.
— o0y4Jarouuiicst TBEpAO YCBOMII POTPAMMHBIN MaTepua, rPaMOTHO U
0 CyLIEeCTBY W3JlaraeT €ro, ONHpasCb Ha 3HAHUSA OCHOBHOMU
JUTEpaTyphL;

«xOPOIO» — He JIOMyCKaeT CYLEeCTBEHHBIX HETOYHOCTEI], 5

«3ATTCHOY — YBSI3bIBAET YCBOEHHbIE 3HAHUA C MPAKTHUUECKOH MeATeIbHOCTBIO
HampaBJIeHus,
— apryMeHTHpPYEeT Hay4Hbl€ MTOJIOKEHUS,
— ZieNaeT BhIBOIBI U 00OOIIEHNS,
— BJIaJIe€T CUCTEMOH ClelIMaJIu3UPOBAHHBIX MTOHSTUH.
— o0y4Jarouuiicst yCBOMIJI TOJBKO OCHOBHOH NMPOrPaMMHBIA MaTepua,
MO CYIIEeCTBY H3JIAaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphL;

«YTIOBETBOPUTETEHOY | JIOIY CKaeT HECYIECTBEHHbIE OIINOKH U HETOYHOCTH, 5
C3AUTCHOY — UCHBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUN

HaTPABJICHUS,
— cabo apryMEHTUPYET HAyYHbIE MTOJIOKESHIS,

— 3aTpyaHsieTCs B (POPMYTMPOBAHNUN BBIBOJIOB M 0000IIEHHIH,

— YACTUYHO BJIAJICET CUCTEMON CNELMAJU3UPOBAHHBIX NOHITHUI.

— OOy4Jaromuiicss He YCBOWJI 3HAYUTENbHONW YaCcTH MPOrpaMMHOIO
MarepHana,

— OTyCKaeT  CYyIIECTBEHHble  OMUOKM W  HETOYHOCTH  MpU
paccMoTpeHuH mpobJieM B KOHKPETHOM HarpaBJIeHHUH,

— UCTIBITBIBAET TPYAHOCTH B MPAKTHUYECKOM MTPUMEHEHUN 3HAHUIA,

— He MOKET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHHS,

— He (hOPMYJIMPYET BHIBOJIOB M 00O0IIEHMIA.

«HEYAOBJICTBOPUTETIbHO»
«KHE 3a4YTCHO»

10.3. Tunosble KOHTPOJIBHBIC 3aJaHUS WU UHBIE MaTEPHAIIBI.
Bompocs! (3amaun) anst 5Kk3aMeHa NpeAcTaBiIeHbl B Tabnuue 15.

Tabmuna 15 — Bonpocs! (3aaa4un) ajist 5K3aMeHa

Ne n/m [Tepedennb BOMPOCOB (3a1a4) Tt SK3aMeHa Koz
UHJIUKATOPa
1 CdhopmynupyiiTe 3aBUCUMOCTb CBOHCTB MaTEPHAJIOB OT CTPYKTYPbI OIIK-6.3.1
[Tepeuncaute CBOMCTBA KPUCTAJUIMYECKUX U aMOP(HBIX MaTepHaJIOB. OIIK-6.3.2
3 [Tepeuncante nedekThl CTPOSHUS KPUCTANTHIECKIX MATEPHUAJIOB OIIK-6.3.3




4 Ouenure BiusHUE NePEKTOB KPUCTAUTUIECKUX MAaTePUAIOB Ha UX OIIK-6.Y.1
CBOMCTBA

5 Ilepeuncnure BUABI CBSI3U MEKIY YaCTULIAMU B KPUCTAJUITMYECKUX OIIK-6.Y .2
MaTepuagax

6 OueHnTe BIUSIHUE BUAA CBS3U HA CBOMCTBA MAaTEPUATIOB OIIK-6.Y.3

7 Omnpenenure o auarpaMme (pasoBbIi COCTaB CILIABOB MO 3aJAHHOMY OIIK-6.B.1
XUMHUYECKOMY COCTaBY

8 Kak Biusier nepeoxakeHne pacriaBpa Ha ero asoBoe COCTOsTHUE OIIK-6.B.3

9 IlepeuncanTe OCHOBHBIE CBOIMCTBA OPraHUYECKHX MOJIUMEPOB OIIK-6.3.1

10 IIpuunHa Xpynkoro pa3pyuieHust CTEKOJI U METOAb!l yIPOYHEHUs OIIK-6.B.3

11 CaolicTBa U IpUMEHEHUE KEPAMUKHU OIIK-6.B.3

12 OueHnTe 3aBUCUMOCTD yACIBHOTO 3JIEKTPUYECKOTO COMPOTUBIICHUS OIIK-6.3.3
METAJJIOB U CIIJIABOB OT COCTaBa U CTPYKTY bl

13 Br106op MaTepuasioB ISl SIEKTPHUECKUX KOHTAKTOB OIIK-6.Y .3

14 BrI00Op pe3NCTUBHBIX CIIABOB U PUMEPHI MPUMEHEHU ST

15 YcnoBusl cBepXNpOBOSLIEro Nepexoaa U cBoiicTsa ceepxnposoaHukos | OINK-6.3.3

16 Ilepeunciure cBOICTBA M 0OJACTh MPUMEHEHHSI CBEPXITPOBOAHUKOB

17 OueHute CBONCTBA MONYNPOBOJHUKOB U [IEPEUNCIIUTE IIPOCThIE OIIK-6.3.1
MOJIy IPOBOJIHUKH

18 OuenuTe BIMsHUE JOHOPHOH U aKLIENTOPHOMN NpHUMECH Ha CBONCTBA OIIK-6.Y.1
MOJIy IPOBOJIHUKOB

19 Hasosure napamMeTpsl, ONpeaesoIue CBONCTBA MOy TPOBOJHUKOB B OIIK-6.Y .2
3aBHCHMOCTH OT OOJIACTH WX MPUMEHEHHS

20 ObmscHute siBNeHNE (POTOMPOBOAUMOCTH MOy IPOBOAHUKOBBIX OIIK-6.3.2
MaTepUalioB

21 [Tepeuncaute QM3JIEKTPUUECKHE MaTepHalbl U obsactu ux npuMeHerns: | OIIK-6.B.3

22 OueHuTe CBOMCTBA NUBJICKTPUKOB JUIsl H3OJSILIIU OIIK-6.3.3

23 Ilepeuncnure quanekTpuuecKkre MaTepuabl ¢ akTuBHbIMU cBoiicTBamu | OIIK-6.B.3
U 00JIaCTH UX MPUMEHEHHSI

24 HazoBute peppomarHuTHbie MaTepuaibl U OOBSCHUTE X CBOMCTBA OIIK-6.Y .3

25 Bribepure MaTepuan st MAarHUTONPOBOAA, PUBENUTE OOOCHOBAHHUE OIIK-6.B.1
BbIOOpA

26 OneHka KOHCTPYKLHOHHON IPOYHOCTH MaTepuanos npu cratudeckux 1 | OINK-6.3.1
JMHAMHYECKHUX Harpyskax

27 Bribepure Bua repmuueckoil 00pabOTKH CILIABOB AJIst 00eCTIeueH s OIIK-6.B.3
napaMeTpoB NMPOYHOCTU

28 Ilepeuncnure cruiasel € BBICOKOHN yIEIbHON NPOYHOCTHIO. [laliTe OIIK-6.Y.1
CPaBHUTEJIbHYIO XapaKTEPUCTUKY

29 CpasHuTE OCOOEHHOCTH CTPYKTYPHI U CBOICTBA CIUIABOB U OIIK-6.B.1
KOMIIO3ULIMOHHBIX MaTepUaJIOB

30 OueHute CBONCTBA HAHOCTPYKTYPHBIX MATEPUANIOB B CPABHEHUH C OIIK-6.3.2
MaKpOpa3MepHBbIMU CTPYKTYPaMHU

Bomnpocs! (3anaun) ans 3auera / qudd. 3auera npeacraieHsl B Tadbaune 16.
Tabmuna 16 — Bonpocs! (3agaun) mnst 3adera / qudd. 3adera
Ne n/m ITepedenn BompocoB (3amay) mist 3a4era / audd. 3adera Kon
UHAMKAaTOpa

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

npencTasiieHsl B Tabmue 17.

Ilepeuerp TeM 111 KypCOBOIO MPOEKTHPOBAHUS/BBIMOJHEHUS] KypCOBOH pabOThI




Tabnuua 17 — IlepeueHp TeM AJis1 KyPCOBOTO MPOSKTHPOBAHMS/ BBITIOJHEHUST KYPCOBOH padboThI

No /n [IpumepHBIH epeueHb TeM IJIsl KYPCOBOTO MPOEKTUPOBAHHS/ BBITIOTHEHUS
B KypCOBOH pabOThI

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Bompocel nana  mpoBeeHUsT NPOMEXKYTOUHOW aTTeCTalUd B BUAE TECTUPOBAHUA
npencTasiieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHBIN IepeueHb BOITPOCOB JUISl TECTOB

Kon

Ne n/nt IIpumepHsIii EpedeHb BONPOCOB JIs1 TECTOB
WHIUKATOpa

1 Ilpouumaiime 3a0anue u vibepume 0OUH NPAGUILHBLIL OMEEm OIIK-6
Kakwue n3 nepeuncneHHbIx $a3 MoryT obanaTe HEOrpaHUIEHHOM
PacTBOPUMOCTBIO?

a) TBEpIbIC PACTBOPHI 3aMEIIECHUS

0) MexaHIUYeCKHUe CMECH

B) XUMHUYECKUE COSITUHEHHSI

I') TBEpAbIE PACTBOPHI BHEAPEHUS

1) SBTEKTHYECKUE CMECH

2 Ilpouumaiime 3a0anue u gvibepume 0OUH WU HECKOIHKO OIIK-6
RPAGUIbHBIX OMBEMOE

Hasosure akuiienTopHble NPUMECH 711 KPEMHUS
a) bop

6) pochop

B) UHIUUN

) CyppMa

1) TaJuiii

3 Ilpouumaiime 3a0anue u pacnonodicume 6apuanmsl OMeemda 6 OIIK-6
HPasUIbHOIL NOC1E008AMETBHOCHIN.

Pacnionoxxure BUABI NOASPU3ALIMH B IOPsIKE BO3PACTAHUS MTOTEPD
SHepruu (0T MEHbLIETO K OONbIIEMY)

a) 3JIEKTPOHHAs

0) uoHHas

B) IUTOJIbHO-PETAKCALIUOHHAS

I') CIOHTaHHAs

4 Ilpouumaitme mexcm u ycmanosume coomeemcmsue. K xaxcooii OIIK-6
RO3UUHU 6 ]1e60M CIOOYe ROObepUe COOMBEMCHEYIOUYI0
RO3UUUIO 6 NPAGOM CHIOIIfUe.

YCTaHOBHUTE COOTBETCTBUE MEXy MaTepHaaMi U UX MarHUTHOH
BOCIIPUUMYHBOCTBIO

A) JIlnamarHeTHKu 1) x<0

b) IlapamarueTnku 2) >> 1

B) ®eppoMarHeTuKH 3)107 <y <1072

3anummnTe BRIOpaHHBIE 3HAYSHHUS TIOJT COOTBETCTBYIOIIMMHU OyKBaMHU
A b B




Ipouumaiime 3a0anue u oaiime ceoil pazeepuymolil 6apUaHm
omeema.

Hasosure npuunHe! yBeIUYeHUs] TPOBOAUMOCTH MOy IPOBOAHUKOB NPU
WX OCBEILCHUHH.

OIIK-6

Ilpouumaiime 3a0anue u ev1depume 0OUH NPAGUILHLIL OMGEM
K kxaknm nedexram KpUCTaJIOB OTHOCSTCS «AUCITOKAIHI?

a) OBEPXHOCTHBIE Ae(PEeKThI
0) oObeMHbIe nedeKThI

B) TOUYEUHbIE Ne(PEKTHI

r) ne(eKThl yIaKOBKH

1) TUHEHHbIE 1e(eKThI

OIIK-6

Ilpouumaiime 3a0anue u évibepume 0OUH NPAGULLHBLIL OMEEM
UeMm BbI3BaHBI IOTEPU B (peppOMArHETUKE B MEPEMEHHOM MarHUTHOM
noje?

a) sIBIICHHEM THUCTepe3nca

0) BUXpEBBIMU TOKAMHU

B) aHU3OTPONHEH MarHUTHBIX CBOHCTB

I') BBICOKOW MarHUTHOH MPOHULIAEMOCTBIO

) HU3KOH KOAPLUTUBHON CHIION

OIIK-6

Ilpouumaiime 3a0anue u vi6epume 0OUH UIU HECKOTBKO
HNPABUIbHBIX OMBEHIO8.

Kakne mapameTpsl, onpenessoe MaratuTHbIE CBOMCTBA MaTepraia
3aBHUCAT HE TOJIbKO OT COCTaBa, HO M OT CTPYKTYPBI MaTepuaa
(CTPYKTYpHO-4yBCTBUTENbHBIE)?

a) KO3PLUTHBHAS CHJIA

0) UHAYKIIUST HACHIIIICHHUS

B) MarHUTHas MPOHULIAEMOCTh

r) Temrneparypa Kropu

) OCTATOYHAsT WHAY KLU

OIIK-6

Ilpouumaiime 3a0anue u evibepume 0OUH UL HECKOIbKO
HNPABUIbHBIX OMBEHIO8.

Kakue cBoiicTBa KOHCTPYKLHMOHHBIX MaTEPHAIOB OTHOCSTCS K
MEXaHUYECKUM

a) KOPPO3HOHHAS CTOWKOCTh

0) MIaCTHYHOCTH

B) JKUAKOTEKY4eCThb

I') yIapHas BSI3KOCTb

1) )KapOCTOMKOCTD

OIIK-6

10

Ilpoyumaiime mexcm u ycmanogume coomeemcmeie. K kacooi

RO3UUUHU 6 ]1e60M CIOOUEe ROOBEepUmEe COOMBEMCMEYIOUYI0 NOZUHUIO

6 npasom cmoibue.

YCTaHOBHUTE COOTBETCTBUE MEXKTy MaTepHaaMH U 3HAUYEHUSAMU
IEIBHOTO HJIEKTPHUECKOrO CONPOTUBIICHHS

A) IIpoBonHUKH 1) 10°-10°Om'm
b) IonynpoBONHUKH 2) 10°- 10" Om'm
B) msnexrpuku 3) 10%-10° Om'm

OIIK-6




11 Ilpouumaiime 3a0anue u oaitme ceol pazeepHymslii 6APUAHM OIIK-6
omeema.

UeM BbI3BaHBI IOTEPU B JUAIEKTPUKE B TOCTOSHHOM 3JIEKTPUYECKOM
nose?

12 Ilpouumaiime 3a0anue u oaitme ceoil pazeepHymslil 6apuanm OIIK-6
omeema.

B ugem 3akirouaeTcss CBOUCTBO aHU30TPONMH TBEPABIX KPUCTAJUIMUECKUX
MaTepuaioB?

IlepeueHb TE€M KOHTPOJBHBIX PadOT MO JUCHMIUIMHE OOYyYaroIUXCs 3a04HOH (HOpPMBI
oOyueHwus1, mpencTasjieHbl B Tadwmie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJBLHBIX padOT

Ne i/ ITepedeHb KOHTPOJIBHBIX PadOT

He npeagycmotpeno

10.4. Meronuueckue  MaTtepuaibl, ONpeNeNsAIIME  OPOLENyPhl  OLECHWBAHUS
UH/IMKATOPOB, XapakTepU3YIOMMX 3Tambl (HOPMUPOBAHUS KOMIIETEHLHMH, CONEPXKATCS B
JIOKaNbHbIX HOpMaTuBHbIX akTax I['YAIL pernamMeHTUpPYIOLUIMX TMOPSAOK W IpoLenypy

NPOBECHUS TEKyIIEero KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTeCTAlH O0YYaroIUXCsI
I'VAIL

11. Meroauveckue yka3aHusl sl OOYHYArOIIUXCS 1O OCBOSHHIO TUCIIUTIIHHBI

11.1. Meronuueckue ykazaHUs A OOy4YarOIIMXCsl MO OCBOGHHUIO JIEKIHOHHOIO
MaTepuaa.

OcHOBHOE Ha3Ha4€HME JIEKIIMOHHOTO MaTepuaja — JIOTUYeCKH CTPONHHOE, CHUCTEMHOE,
ryOoKoe W sICHOe H3NIOXKeHHe ydeOHoro marepuaia. HasHaueHne COBPEMEHHOH JIEKLHMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOSHHUH
(yHOAMEHTANbHBIX MpOOJNeM AUCLUILIMHBIL, METONOB HAYYHOrO TIO3HAHUS, HOBEHIINX
JIOCTHKEHUIH Hay4dHOW MbICaH. B ydyeOHOM mpolecce JIeKIUsl BBIMOJHSIET METOAOJOTHYECKYHO,
OPTaHU3aLUOHHYI0 U MHPOPMALMOHHYIO (PpyHKIUHU. JIEKIusl pacKpbIBAaeT MOHSATHHHBINA amnmapar
KOHKPETHOH OONacTH 3HaHUs, €€ mpoOJeMbl, JaeT IEeJbHOE NPEACTaBICHHE O AMCLUIUINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYyTUMH JUCLUTUIMHAMU.

[InaHupyemMble pe3yabTaThl IPU OCBOCHNUH OOYYAIOUTUMUCS JEKIIMOHHOTO MaTepraa;

— TIOJy4Y€HUE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEAENIeTCs LENeBON yCTAHOBKON K KaXXA0H KOHKPETHOU TEME,

— TOJIyYeHHE ONbITa TBOPUYECKOH pabOThl COBMECTHO C IPENOaBaTeIeM;

— pasBuTHe NPOPECCHOHATBHO-NIENOBBIX  KadecTB, JIIOOBH K  TNpeaMeTy W
CaMOCTOSITEIbHOI'O TBOPYECKOTO MBILIJIEHUS.

— MOosiBJI€HHE HEOOXOAMMOTO HHTEpeca, HeOOXOAUMOTO Il CAMOCTOSATENBHON padoThI,

— TIOJy4Y€HHE 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTHSI HAayKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUs Ha ONIDKAHIINe roel;

— Hay4YUTbCS METOOUYECKH 0OpabaThiBaTh MaTepuas (BBIAENSATH TJIaBHBIE MBICIH H
MOJIOKEHUsl, TMPUXOAUTb K KOHKPETHBIM BbIBOAAM, IIOBTOPATh HX B PasjMUHBIX
bopmyIHpoBKax);

—  MOJIy4Y€HHE TOUYHOrO MOHUMAaHUsI BCEX HEOOXOIUMBIX TEPMHHOB M TIOHSTHI.

JlexUMOHHBI MaTepHal MOXKET CONPOBOXKIAATbCA NEMOHCTpaLUeld ClaiI0B W
UCTOJB30BAHMEM DPA3aTOYHOrO MaTepuana IpH MPOBEACHHH KOPOTKUX JUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHsSI OTJENbHBIX TEMATHK 110 TUCIUILTHHE.




CTpyKTypa npeaocTaBneHns NeKUMOHHOI0 MaTepumana:

- TeMaTM4ecKne NekLMmM No pasgenam Kypca;

- [eEMOHCTpauns cnangos;

- KOHTPO/IbHbIE BOMPOCHI K pa3fenam Kypca.

JleKynoHHble MaTepuanbl UMEKTCA B U3JaHHOM BUAE, B BUAE 3NEKTPOHHbIX PECYPCOB
oubnuotekun MY AT.

11.2. MeTofAnyecKne ykKasaHuA 418 06ydyaroUiMXCs MO BbIMONHEHUIO N1abopaTopHbIX
paboT.

B xoge BbINOAHEHMA NabopaTopHbIX paboT obydyatowmnincs A[OMKEH Yrayoutb W
3aKpenuTb 3HaHWUA, MPaKTUYECKMe HaBblKW, OBafeTb COBPEMEHHOW MeTOAMKONW W TEeXHUKOMW
JKCMepuMeHTa B COOTBETCTBMM C KBaIMPUKALMOHHON XapaKTePUCTUKOM obyuyaroLierocs.
BbinonHeHne nabopaTopHbIX paboT COCTOUT U3 3KCMNEPUMEHTaNIbHO-NMPaKTUUYECKON, pacyeTHOo-
aHaNMTUYECKOM YacTeil N KOHTPONbHbIX MEPONPUATHUIA.

BbinonHeHne nabopatopHbiX paboT obydyarolmnMca ABASETCA HEOTbeM/IEMOW YacTblo
M3yYyeHUs OUCUUNAUHbLI, ONpefensieMoil y4yebHbIM MNAaHOM, W OTHOCUTCA K CpefCcTBaMm,
obecneunBaroL MM peLleHmne cnefyroLnx OCHOBHbIX 3aay obyuvaroLierocs:

- npuobpeTeHWe HaBbIKOB WCCNeAOBaHWA MPOLECCOB, SBNEHUA U  0OBLEKTOB,
M3yyaeMblX B pamMKax faHHOW AUCLUMINHbI;

- 3aKpensieHve, pasBUTWe W AeTann3auus TEOPETUYECKMUX 3HaHWW, MNOMYyYeHHbIX Ha
NeKumnax;

- MNONlyYyeHVe HOBOM MH(OpMaLMK N0 U3y4yaeMoin ANCLUNINHE;

- npuobpeTeHMe  HaBbIKOB  CaMOCTOSATENbHOW  paboTbl C  nabopaTopHbIM
obopygosaHuem n npubopamu.

3agaHne 1 TpeboBaHUA K MPOBeAeHMI0 labopaTopHbIX paboT
NabopaTopHble paboTbl  BbLINOAHAKTCA B nabopaTopunm  MaTepuanoBefeHUs  Ha

NabopaTopHbIX YCTAHOBKAX C 3arM0/IHEHWEM MPOTOKOA N3MEPEHUIA.

CTpyKTypa 1 opma oTyeTa 0 nabopaTopHoOin paboTe

OTueT no nabopaTopHoii paboTe BKAOYaeT 0653aTe/lbHble MYHKTbI, NPeACTaBNeHHbIe B
MeTOANYECKNX YKa3aHUAX.

Tpe6oBaHMA K 0hopMIeHUIO 0TYeTa 0 NabopaTopHO paboTe

TpeboBaHMA K 0)OPMNEHNIO OTYeTa NPeSCTaBNeHbl B METOAMYECKUX YKa3aHUAX

MeToamnueckne ykaszaHus M3faHbl B BUE 3/1EKTPOHHbIX pecypcoB 6mbnnoteku MY Al

TUTYNbHBIA NNCT OTYeTa JO/IKEH COOTBETCTBOBATH LWA6/MIOHY, NPUBEAEHHOMY B CEKTOpE
HOpMaTUBHOM foKyMeHTauum 'Y Al https://guap.ru/regdocs/docs/uch

OdopMneHne OCHOBHOM 4acTW OT4yeTa [AO0/IKHO OblTb O(OPM/IEHO B COOTBETCTBUM C
FOCT 7.32-2017. Tpe6oBaHUs nNpuBefeHbl B CEKTOpPe HOPMATUBHON fLOoKyMeHTauuum [YAT
https://guap.ru/regdocs/docs/uch

Mpun QopmMnpoBaHMM CnmncKa UCTOYHMKOB CTyAeHTaM HeobXOAMMO PYKOBOACTBOBATLCH
Tpe6oBaHuamum ctaHgapta FOCT 7.0.100-2018. Mpumepbl OPOPMIEHUS CMUCKA WUCTOYHUKOB
npuBeAEeHbl B CEKTOPe HOPMaTUBHOM foKyMeHTauuun 'Y AT, https://guap.ru/regdocs/docs/uch

11.3. MeTognyeckme ykasaHus gns o6y4vatoLmxcs no NPpoX0oXAeHU0 CaMOCTOATEeNIbHOWN
paboTbl

B X04e BbINOMHEHWUA CaMOCTOATENIbHOW paboThbl, 06yyaloWMNincs BbINONHAET paboTy no
3aflaHNI0 N NpU MeTOAMYECKOM PYKOBOACTBe npenojaBatens, HO 6e3 ero HenmocpenCTBEHHOIO
yyacTtus.

[ns obyvarowmxca Mo 3a04yHOW (opme 00yyeHUsi, camoCToATe/NlbHad paboTa MOXeT
BK/IKOYATb B CEOS KOHTPO/LHYIO paboTy.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

B npouecce BbIMOAHEHWUA CaMOCTOSTENIbHON paboTbl, y 0b6yvarouerocs gopmupyetcs
LenecoobpasHoe niaaHMpoBaHWe paboyero BpeMeHW, KOTOPOe M03BONSET UM pa3BMBaTbh YMEHUA
N HaBblKW B YCBOEHMM M cUCTeMaTU3auUM npuobpeTaembiX 3HaHWIA, o06ecneymBaeT BbICOKMI
YpPOBEHb YCMeBaemMoCTU B Mepuofd OOy4veHWs, MOMOraeT MOAYYUTb HaBblKM MOBbILIEHUA
npoeccnoHanbLHOro ypoBHS.

MeTogu4YecKMMW  MaTepuanamy,  HanpaBNAKWMMW  CAMOCTOSTENbHYKD  paboTy
00yuUaloLLNXCAABNAOTCA:

- y4yeBHO-METOAMYECKUI MaTepuan no AUCUUNINHE;

11.4. MeToguueckme ykKasaHuA Ana 06ydalolmxcs No MNPOXOXAEHUIO TeKyLero
KOHTPONA YCMNeBaeMoCTu.

TeKywmnid KOHTPO/Ib YCMEeBAaeMOCTM MpefyCcMaTpyMBaeT KOHTPO/b KayecTBa 3HaHWM
0byyaroLinmxcs, OCYLLeCTB/ISEMOro B TeYeHMe CemMecTpa C Le/bio OLeHMBaHWA X04a OCBOEHUA
AUCUUNANHBI.

B TeueHMne cemMecTpbl CTYAEHTbI:

- 3aWMuaT nabopaTtopHble paboTsl (7 WT);

- BbINOJIHAKOT TECTMPOBAHMA MO Marepuanam nekuuu s cpege LMS

11.5. MeToamnueckne ykKazaHus A8 00y4YaroLMXCca MO MPOXOXAEHUID MPOMEXYTOUYHOM
arrecrayum.

MpomexyTouHas atTecrayus obyyaroLmxcs npegycmarpusaeT OLleHMBaHue
NMPOMEXYTOUYHbIX M OKOHYaTe/NbHbIX Pe3ynbTaToB 06y4eHUs no aucuunanHe. OHa BKAKOYaeT B
cebs:

3K3aMeH - (hopma OLEeHKM 3HaHWI, NOMyYeHHbIX 06y4varowmMMca B Mpouecce MU3y4vyeHus
BCEN AUCLMMANHBI UK €e YaCTu, HaBbIKOB CaMOCTOSATENbHON paboTbl, CNOCOBHOCTU MPUMEHATH
UX [ON8 peleHns MpakTUYecKMX 3afjady. IK3aMeH, KakK npasBuno, MPOBOAUTCA B Mepuog
3K3aMeHaLMOHHOW cecCUM W 3aBepluaeTcsi aTTeCTalMOHHOW OLEHKON «OT/IMYHO», «XOPOLIO»,
«yNOBNETBOPUTENbHO», «HEYA0BNETBOPUTENbHOY.

B TeueHue cemecTpa CTYyAeHTY Heob6xo4MmMo caaTb He MeHee 50% nabopaTopHbIX paboT,
BbIMO/IHUTL TeCTUpoBaHus B cpefe LMS He Humxe OUEHKM "yA0BNeTBOPUTENbHO". B ciydae
HEeBbINO/IHEHWNN BbILWEN3N0XEHHOIO, CTYAEHT, NMPU YCNEWHOM MPOXOXAEHUN MPOMEXYTOUHON
arrectaumm B hopme sK3aMeHa, He MOXKET MOYyYUTb aTTeCcTauMOHHY0 OLEHKY Bbllle "XOpPOLLOo™.

CucTema OLEHOK Mpu NpOoBeAeHUN TeKYLLero KOHTPOSA M NMPOMEXYTOUYHON aTTecTauunn

OCYLLEeCTBNSAGTCA B COOTBETCTBUU C PYKOBOAAWMM [LOKYMEHTOM opraHusauum POO TYATI.
CMK 3.76 «[MonoxeHne 0 TeKyL,eM KOHTPOJie YCNeBaemMoCTU M NPOMEXYTOYHON aTTecTayuu
obyyvatowmxca YA, ocBamBarowmx obpa3oBaTesibHble MPOrpamMmbl BbICLLEFO0 06pasoBaHUsA»
https://docs.guap.ru/smk/3.76.pdf


https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHMs1 U3MEHEeHUH B pabodyro MporpaMmy AUCHHILIHHBI

Jlata BHeceHUs
H3MCHCHUH U
JTOTIOTHCHUM.

Iloammce BHECIIETO
H3MCHCHHSA

CoaeprkaHue U3MCHCHHI U TOTIOTHCHU N

Hara u Ne

MPOTOKOIIA
3aceJaHus
kageapst

Ioamuce
3aB.
kadeapoit




