MHWHUCTEPCTBO HAYKHU U BBICUIETO OBPA30OBAHUS POCCHUUCKOM
OEJIEPAIIMU

(hemepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTenbHOE YUPEKIEHHE BBICIIETO
o0pa3oBaHus

"CAHKT-IIETEPBYPI'CKUU I'OCYIAPCTBEHHBII YHUBEPCUTET
ASPOKOCMHUYECKOT' O ITPUEOPOCTPOEHU "

Kapempa Ne 23

YTBEPXIAIO
PykoBomuTens 06pasoparensHoit IPOrPaMMEI

IIOII.,K.T.H.

(MOIKHOCTD, Y4, CTENEHD, 3RAHUE)

E.B. Cunskos

HHULMATTRIL, hamMumms)
fed

(MOmTMeCE)

«_26 » nrous 2024 r

PABOYAS ITPOT'PAMMA JTUCILIUIIJIVNHBI

«MartepualioBeieHuE

(Hanmesosanue mucummmm HEI )

Kox Hanmpasienns moarotosku/ 11.05.01
CIIELHAJIBHOCTH T
HauMeHOBaHHe HaIpaBIICHUS
Pao31eKTpOHHEBIE CHCTEMEI M KOMILIEKCH]
ITOJTr OTOBKH/ CIIEUUATbHOCTH _
HaumeHoBanwue
Panmosnexkrponnsle cucTeMs! iepenaun HHbOpMAHH
HaIpaBJICHHOCTH
Dopma obyaeHus O4Has
l'og mpuema 2024

Cankr-IletepOypr— 2024



JIucT coriacoBaHus pabodyer IporpaMMbl JHCHUIITTHHEI

[IporpamMMy COCTaBHII (2)

o
JIoLieHT, K.T.H. TS At M.A.InoTaHCKad
(DO HOCTD, y4. CTCIIEHB, 3RAHUE) (MOOMHUCE, AaTa)— (MHUALMAIIBI, hamuns)

IIporpamma 000peHa Ha 3aCEIaHuH kadenapsl Ne 23

Q4 nrons 2024 r, nporoxon Ne 10/24

/
3aBenyromuii kadhenpon Noe 23 P
I1.T.H.,po Q. el A.P. becTyruH
(V4. CTENEHD, 3BaHHE) C(‘ﬁo,rmmb, faTa) (MHHITHATBI, haMHITHS)

HuecKkoi pabore

3aMEeCTHUTENb TUPEKTOpa MHCTUTYTa No2 1o M

P/ L
':. o

H.B. MapkoBckasi

(Pr/4
JTOIL. ,K.T.H.,JIOIL. o,
(ZOMKHOCT, Y4. CTENCHD, 3BAHHE) (I'Bjjgjpﬁ{ca, nata)

(MHULIKABI, haMUIHs)



AHHOTaNIMA

HucuuiuimHa «MartepuanoBeieHne)» BXOAUT B 00pa30BaTEIbHYIO MPOrpPaMMYy BBICIIETO
o0pa3oBaHusi — OpOrpaMMmy CHEHHATUTETa IO HANpaBICHUIO IOATOTOBKH/ CHEIHATIbHOCTU
11.05.01 «Panno3neKTpoHHbIE CUCTEMbI M KOMIUIEKCBD» HAIpPaBIE€HHOCTU «PaanosneKTpoHHbIE
cucTeMsbl niepenayu nHdopmarumy. Jucnummnna peanusyercs kadeapoit «No23»y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

OIIK-1 «CniocobeH npeacTaBuTh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUM HAyYHYIO
KapTUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXEHHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
HAyK U MaTeMaTHKN»

OIIK-2 «Crnoco0eH BBISBISATh €CTECTBEHHOHAYYHYIO CYIIHOCTD MPOOIJIEM, BO3HUKAIOIINX
B XoJie IMpodeccnoHabHON MAESITeTbHOCTH, U MPUMEHSTh COOTBETCTBYIOUIMM (U3HKO-
MaTeMaTHUYECKUH anmapar Jjs uxX GopMaau3alyy, aHaIu3a U IPUHATHS PELICHUS)

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYT BOIPOCOB, CBS3aHHBIX C IOJYYCHHEM
CTYJEHTAMHM TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB [0 MaTEpUAIOBEICHMUIO,
MaTepuaiaM, MPUMEHSIeMbIM B KOHCTPYKIHUSAX YCTPOMNCTB, METOAAM U CPEJICTBaM KOHTPOJS U
HCCJIEIOBAHMSI UX XapaKTEPUCTUK.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCcMAaTpUBaeT cCienyromue QopMbl OpraHu3aluu
y4eOHOro IMmporiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS PaboTa CTyIeHTA.

[IporpaMMoii NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BUABI KOHTPOJIA: TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBINseT 3 3aueTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepeueHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUECHUS IO AUCIUIUIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
Llenpro mpenomaBaHus JUCIUIUTMHBI «MaTepHuamoBeICHUE) SBISCTCS MOJTYICHUE
00y4JarmUMUCs HEOOXOIUMBIX 3HAHUH, YMEHHI U HABBIKOB B 00J1aCTH aHAJIM3a Ka4eCTBa
3JICKTPOTEXHUUECKUX MAaTEPUAIOB M MCIOJIb30BaTh UX B MPOGECCHOHATBHON JIEATEILHOCTH.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHUs AUCHUILTUHBI OO0YYAIOUIUICS JODKEH 00J1aaTh CIeIyIOIUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — I[lepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Ko v HanMeHoBaHMe HHIMKATOpa
KOMIETEHINH KOMIETEHIIUH JIOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh (yH1aMEHTaJIbHbBIE
IIPEJICTaBUTh
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
aJIeKBaTHYIO
COBDEMEHHOM MaTeMaTHUYECKHUE 3aKOHbI
p Y OIIK-1.Y.1 ymeTb npuMeHsTh GU3NYECKUE
YPOBHIO 3HAHUN
3aKOHBI M1 MaTeMaTH4YECKHE METO/IbI JIIsl
O61enpodeccnoHanbHble | HAYYHYIO KapTHHY

KOMIICTCHLIN

MHpa Ha OCHOBE
3HAHUS OCHOBHBIX
MOJIOKEHUH, 3aKOHOB
A METO0B
€CTECTBEHHBIX HayK U
MaTEeMaTHKU

pEIICHUS 3a/1a4 TEOPETUICCKOTO U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 B1ageTs HaBBIKAMH
UCTIOJIb30BAaHUS 3HAHUN (DU3UKHU U
MaTEeMaTHUKH TP PEIICHUU TTPAKTUYECKUX
3a7a4

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-2 Cnocoben
BBISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIIHOCTb ITPOOIIEM,
BO3HHKAIOIINX B XOI€
poQeCCHOHAIBHON
JeSITeIbHOCTH, U
PUMEHSTh
COOTBETCTBYIOIIHUI
¢buzuKo-
MaTeMaTHYeCKUui
ammapar i ux
dbopmanuzanum,
aHaM3a M IPUHSATUS
peLeHHs

OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aesbl
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHbIX
JUCLUIUINH

—  «®Duzukan,

—  «XuMuI»

2. Mecro nucuumianHsl B cTpykType OI1
JucnunimHa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS TTPU
W3YYEHUH CIIEYIOIINX AUCLUIIINH:




3HaHI/I$I, IMMOJIYYCHHBIC IIpHU HU3Y4YCHHUU MaTcpualia ,I[aHHOI\/'I JUCHUIIJIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U MOT'YT UCIOJIB30BAaThHCA MpPU HU3YUCHUU APYTrux AUCHUTIIINH
HpO(i)eCCI/IOHaJ'IBHOFO OUKIJIa.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemecTpaMm
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyeckoil no020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexru (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmoamenvHnas paboma, Bcero (4ac) 12 12
Buo npomesicymounoi ammecmayuu:. 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIMHBL, UX TPYAOEMKOCTh

PaSILeJ'IBI TEMBI JUCITUITIIMHBI HeKHHH 113 (C3) P KII CPC
’ (dac) (dac) (qac) (dac) (qac)
Cemectp 3
Paznen 1. Knaccuduxanus s31eKTpoTeXHUUECKUX
MaTepHaoB 2 1
Pa3znen 2.0cHOBBI MaTepUaIoOBECHUS.
Tewma 2.1 Kpucramumueckue CTpyKTypsl U UX
CBOMCTBA. 4 1
Tema 2.2 JleeKThl KpUCTATIINYECKUX CTPYKTYP U
UX BIIMSIHUE HA CBOMCTBA
Tema 2.3 Tpoueccsl quddysum.




Pasnen 3. .CBoiicTBa METAJIOB U CILUIABOB
Tewma 3.1 ®a30BbIi COCTAB CIIABOB

Tema 3.2 TunoBslie Auarpammsl (azoBOro
COCTaBa CIUIaBOB

Tema 3.3 Tepmuueckast 06paboTka METAILIIOB U
CILUIaBOB

Pasnen 4. CBOMCTBA HEMETAUIHUSCKUX
MaTepHuasoB

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

Tema 4.3 CocTaB U CBOWCTBa KEpAaMUKHU

Paznen 5. DIeKTpUUECKe CBONCTBA MAaTEpUAIIOB
Tema 5.1 30HHas CTPYKTypa TBEPIOTO Telia
Tema 5.2 DneKTponpoBOIHOCTh MAaTEPUATIOB

Paznen 6 [IpoBoaHMKOBBIE MaTepUaIbl

Tema 6.1 3aBUCUMOCTB yIE€TBHOTO
COINPOTUBIIEHUS METAJIJIOB U CIUIABOB OT
TeMIEepaTypsl U 1e(EKTOB CTPYKTYPHI

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

Tema 6.3 CBepXnpOBOAHUKHU. XapaKTEPUCTUKHU U
00J1aCcTh IPUMEHEHMSI

Paznen 7. [Inanexkrpuyeckue MaTepuabl
Tema 7.1 [onspuzanus AUIEKTPUKOB B
JNEKTPUYECKOM I10J1€

Tema 7.2 V30ns111MOHHBIE MaTEpUaIbl U
KOHJICHCATOPHBIE TUAJIEKTPUKH

Tema 7.3 AKTUBHBIE TUAIEKTPUKH.
Knaccugukanus u o61acte NpuMeHEHUs

Paznen 8. IlomynpoBOHUKOBBIE MaTEPHAIIBI
Tema 8.1 CoOGcTBEHHBIE M IPUMECHBIE
MOJTYTIPOBOJHUKHU

Tewma 8.2 KoHTaKTHbBIE SIBIICHUS HA TPAHULIE
MOJIYTIPOBOTHUKOB Pa3HON IPOBOAUMOCTH

Tema 8,3 BrnusiHue BHemHUX (pakTopoB Ha
MPOBOAMMOCTH TOJTYIIPOBOJHUKOB.

Tema 8.4 TexHONOrMYECKHUE aCIIEKTHI MTOJIY4YEHUS
MIOJIYTIPOBOJTHUKOBBIX MaTEpHUaJIOB

Paznen 9 MaruutHele MaTepHasl

Tema 9.1 IIponiecc HaMarHUYMBAHUS U
IapaMeTpbl MAarHUTHBIX CBOMCTB MaTepHaioB
Tema 9.2 MarauToMsITKHE MaTEpHAIIbI U 00J1aCTh
UX IPUMEHEHUS

Tema 9.3 MarauToTBep/ible MaTeprabl U
00J1aCTh MX MPUMEHEHUS




Paznen 10 KoHcTpykuMOHHBIE MaTEpHabl

Tema 10.1 MexanndecKkne, TEXHOJIOTTUECKHE U
IKCILTyaTal[MOHHbIE CBOMCTBA KOHCTPYKIMOHHBIX
MaTepHaoB

Tema 10.2 Kimaccudukanusi KOHCTPYKIIMOHHBIX
MaTepHaJIOB 10 COCTABY U CTPYKTYpE

Paznen 11 OcobeHHOCTH CBOMCTB
HAHOPa3MEPHBIX U HAHOCTPYKTYPHBIX 2 1
MaTepHaIOB

HUroro B cemectpe: 34 17 12

Hrtoro 34 0 17 0 12

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOydJarlolmMMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ayuiei
po(hecCUOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3/elioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC PA3aCIIOB U TCM JICKIHMOHHBIX 3aHATHI

Paznen 1. Kaaccndukannu 3/1eKTPOTEXHHYECKUX MATEPHAJIOB.

OcHOBHBIE MaTepuajbl 3JIEKTPOMEXAHUYECKOro O000OpylOBaHHA U  HX
cBoiicTBa. TexHONIOrMUECKUe MaTepuasbl, IPUMEHSIEMbIE B TEXHOJIOTUYECKUX
poueccax IIPOU3BOJICTBA AIIEKTPOMEXAHUYECKUX U3JIEIHH.
KoHcTpyKIIMOHHBIE MaTepuasbl: METAJUIbl M CIUIABbI, IJIACTMACChI, CTEKJIA,
KepaMuKa, Kied. BcnomoratenpHble MaTepuanbl A8 oOecreueHUs
HE0OXO0JIMMBIX YCIOBHUM TP MPOBEJAECHNUN TEXHOJIOTHYECKUX ONEPALINH.

Paznen 2. OcHOBBI MaTepHAJIOBE/ICHUS.

CtpoeHne MeETaIOB U CIJIABOB, OCHOBHBIE (DM3UUECKHE CBOMHCTBA
KPUCTAUIMYECKOM  CTPYKTYpbl.  THIBl  KPUCTALIMYECKUX  PELIETOK.
[TomukpucTaIIMYECKue U MOHOKPUCTAJUINYECKHE CTPYKTYpHL. [lommmopdusm
U aHM30TPONMS KPUCTAUIMYECKUX CTPYKTYp. JledekTel KpucTamimdyeckoil
CTPYKTYpBI, UX BJIMSHUE Ha cBOWcTBa MaTepuaios. [Ipoueccel nuddysun.

Paznen 3. CBolicTBa MeTaJ/JIOB U CILIABOB.

dopMHUpoOBaHUE CTPYKTYpPhl METAUIOB M CIUIAaBOB MPU KPUCTALIU3AIUH.
[Tosmmmopdubie mpeBpamenus. CTpoeHue CIuiaBoB. JlparpaMmbl COCTOSHUS
CUCTEM CIUIaBOB C TMOJHOW W OTPAaHUYEHHOH PACTBOPHUMOCTSMU B TBEPIOM
COCTOSTHUH.

Hasnauenmwe, cymHocTh XapaKTepUCTHKA OMeparuil TepMHUYECKON
obOpabotku. Tepmuyeckas oOpaboTrka ctasm. OCOOEHHOCTH TEPMUUYECKOU
00pabOTKM I[BETHBIX METAUIOB U CIulaBoB. (OecreueHue 3aJaHHBIX
MEXaHWYECKUX U TEXHOJOTHYECKUX CBOMCTB MPH TEPMUUECKON 00padoTKe.
HasnaueHue, CymHOCTh U XapaKTEPUCTHKA OMEPAlNid XUMHKO-TEPMUIECKON
o0pabotku. OOecrieueHrne 3alaHHBIX MEXAaHWYECKUX W TEXHOJOTUUYECKHX
CBOWCTB MPU XUMHUKO-TEPMUUYECKON 00paboTKe

Paznen 4. CaoiicTBa HEMeETA/LUINYECKUX MATEPUAJIOB.

Knaccudukanus nonumepoB. TepMmoIacTHUHbIE TOTUMEPHI U X CBOMCTBA.
TepMopeakTUBHBIE TMOJUMEpPbl W HUX  CBOMCTBA. KOMIO3UIIMOHHBIE
mactMacchl. HanmonHuTenu miactmacce, COCTaB U TOMOJOTHSL.

Krnaccudukanus  cTekoa MO CTEKI000pa3ylomieMy  XHMHYECKOMY




coequuennto. CoctaB W CBOMCTBA  OKCHUOHBIX  CTEKOJI. MeTObl
MMOBEPXHOCTHON M 00BEMHON MOoaH(pUKAIUK cTeKoJ. CUTAIIIBI M UX CBOMCTRA.
Kepamuka, xumuueckuii u (as3oBbiii coctaB. Omnepanuu KepaMHUYECKOM
TexHosioruu. CBoicTBa U 00J1aCTh MPUMEHEHUS KEPAMUYECKUX M3IEITHI

Mexanndeckre CBOMCTBaA KOHCTPYKIHMOHHBIX MaTCpUajioB. KJ'IaCCI/I(bI/IKaI_II/IH u
BHUbBI HUCIIBITAaHUMN AJIg OopCACIICHUA MCXaHUYCCKUX CBOMCTB.
XapaKTepI/ICTI/IKa OCHOBHBIX TCXHOJIOTHYCCKHUX METOJ0B 06pa6OTKI/I
QJICKTPOTCXHUYCCKHUX W KOHCTPYKIHMOHHBIX MATCPUAJIOB. TexHogoruueckue
CBOMCTBa MaTCpuraioB.

Pazgen 5.

DJIeKTpUYecKHe CBOHCTBAa MaTepHAJIOB

OCHOBHBIE TOHATHS M DJEMEHTHl 30HHONM TEOpUHU. 3OHHBIE CTPYKTYPBI
METAJJIOB,  JUAJIEKTPUKOB UM IOJIYIIPOBOJHUKOB.  XapaKTepUCTHKA
NMEKTPUYECKUX CBOMCTB IPOBOJHUKOB, IIOJYIIPOBOJHUKOB U IUIJIEKTPUKOB.
VY nenpHas anekTpuyeckas nposoauMocts KoHuenTpanus Hocurenei 3apsiia B
IIPOBOJAHMKAX M MOJIYyHpoBoAHMKaX. [logBMKHOCTH HOcHTENneW 3apsna,
3aBUCHUMOCTb OT CTPYKTYpbI U TEMIIEPATYPHI.

Pasnen 6

IIpoBoaHUKOBBIE MaTepHAJIbI

XapaKkTepuCcTUKa CBOMCTB NPOBOJHUKOB M MX 3aBUCHUMOCTb OT BHEIIHHX
ycnoBuil. [IpoBOAHMKOBBIE MaTepHalIbl C BBICOKOM IIPOBOAMMOCTHIO. IIpunon
u ux kinaccudukanusd. TpeOoBaHus K MaTepuaiaM Ipunoes. Marepuansl 1is
Pa3JINYHOTO BHUJIa KOHTAKTOB.

Marepuansl ¢ OOJIBIIMM  yIEJIbHBIM  CONPOTHUBICHHUEM, PpE3UCTHBHBIE
MaTepHuabl.

SBnenne cBepxnpoBoguMocTu. CBEpXNpPOBOIAIIME METaJUIbl U CIUIABBI.
CaepxIipoBoisias KepaMmHKa.

Paznmen 7

JAudnekTpuyecKkue MaTepuasbl.

[lonspuzanus AUAIIEKTPUKOB B AJIEKTPUUYECKOM Tone. JludnekTpuueckue
MOTEPH W DJEKTPUYECKas MPOYHOCTh JUAJICKTPUKOB. MexaHUuyecKue,
TepMHUYecKHe U GU3UKO-XUMHUECKHE CBOMCTBA TUAIIEKTPUKOB.

lMazoo0pazubie AMAIEeKTpUKU. KUAKHUE TUATEKTPUKHU. DIEKTPOU3OJIAIIMOHHBIE
MJIACTMACCHI. [Tonumeps, MOJIy4aeMble MoJIMMepHu3aluen u
MOJIMKOHJICHCAITUEH.

AKTUBHBIE  JIUDJIEKTPUKH.  XapaKTEpUCTUKA  CETHETODJIEKTPUKOB U
MbE302JIEKTPUKOB.

CpoiicTBa W 007aCTh MPUMEHEHUS PE3UHBL. TEXHOJIOTHYECKHE MPOIIECCHI
M3rOTOBJICHUS cTekia. CBoMCTBA U 00J1acTh MpUMEHEHUs kepaMuku. Ciiroia u
CIIOJSIHbIE MaTepuansbl. JIaku, sManu, KOMIayHbl U KIIEH.

Pa3nen 8

IHoynpoBoAHUKOBBIE MATEPHAJIBI.

Knaccudukanus IIOJIYIIPOBOTHUKOB. DAEKTPONPOBOAHOCTh
MOJIYIIPOBOJTHUKOB U €€  3aBHCHUMOCTh OT  Pa3jMuHBIX  (haKTOpPOB.
@OTONPOBOAUMOCTD  ITOJIYIIPOBOJHUKOB. TEpMOJIEKTPUUECKUE SIBICHUS B
MOJIYIPOBOJIHUKAX. ["aibBaHOMarHuTHbIE 3(PPEKTHI B MOIYPOBOIHUKAX.
XapaKkTepUCTUKA INPOCTBIX IOJIYNPOBOJAHUKOB. TE€XHOJIOIMYECKUE OIepaluu
MOJIyYEHUSI MOHOKPHUCTAJUIMYECKUX  ITOJIYNPOBOJHHUKOBBIX  MAaTEpUAJOB.
®usznueckue  METOAbl  OYUCTKM  IIOJYNPOBOAHMKOBBIX  MAaTE€pUasOB.
XapakTepucTUKa M CBOMCTBAa OCHOBHBIX OWHApHBIX MOJYIPOBOIHHUKOBBIX
coenuHeHu. TBepable pacTBOPHI HA OCHOBE IIPOCTBHIX IMOJIYINPOBOAHUKOB U
XUMHUYECKHUX COCTMHEHHM.

Pa3zmen 9

MarHuTHbI€ MaTepHaJabl




SBnenus ¢eppomarnerusma u (eppumarnernsma. OOpa3oBaHUE TOMEHHOMN
CTPYKTYpbl B (eppomarHeTukax. IIpomecc HamMarHm4MBaHUsS BO BHEUIHEM
MarHuTHOM mnoJje. SIBimeHue rucrepesuca. [lapaMerppl MarHUTHBIX CBOMCTB
matepuanoB. Kiaccudukanus MarHUTOMATKMX — MaTepuanoB, o0JIacTb
npuMeHeHus. Hu3kouacTOTHBIE U BBICOKOYACTOTHBIE MAarHUTOMSIKHE
Mmatepuaibl  —  (eppuThl. AMOpPQHBIE MarHUTOMSIKHE  MaTepUalbl.
MarauroTBep/ible MaTepuajibl — UCTOUHUKH ITOCTOSIHHOI'O MarHUTHOTO IOJIS.
TpeboBanue k mapamerpaM M 3aBUCUMOCTb OT COCTaBa M CTPYKTYPBI.
Tepmuueckasi 06paboTKa MArHUTOMSITKAX ¥ MAarHUTOTBEP/IbIX MAaTEPUAJIOB.

Pa3nen 10.

KoncTpyKuHOHHBIE MaTepHAJIbI.

Haznauenue u ocHOBHbIE TpeOOBaHUsI, IIPENBABIAEMbIE K KOHCTPYKIIMOHHBIM
MeTaJlJIaM U CIIJIaBaM, UCIIOJIb3YEMBIM B 3JIEKTPOMEXaHUYECKUX U3IEIHSIX.
CocTtaB, OCHOBHBIE MapKM U COCTOSHUE IIOCTaBKH YIJIEPOAMUCTBIX M
JerupoBaHHbIX cTaneil. HazHauenue u ycioBus BbIOOpa OCHOBHBIX MapokK
CTaJIeU JUIs N3NNI DIIEKTPOMEXAHUKH.

XapakTepucTUKa W CBOMCTBA LBETHBIX MeTalioB M cruiaBoB. (Cocras,
OCHOBHBIE MapKU U COCTOSIHUE ITOCTABKHU.

CTOMKOCTh MaTepHaNIOB K 2JEKTPOXMMHYECKON M K XMMHUYECKOW KOPpPO3UHU.
Meroasl NOBBIIEHUS KOPPO3HMOHHOM CTOMKOCTM M 3aIUTHI OT KOPPO3MHU.
KaporpoyHOCTh M METOIbl €€ IOBBIIIEHUA. XJIaAOCTOMKOCTh MaTepUaJIOB.
Bnusiane pamuanuoHHOro 00Jy4deHHsT Ha (DU3MKO-MEXaHHMYECKHE CBOWCTBA
MaTEpHAJIOB.

XapakTepuCTHUKAa U CBOWCTBA CIUIABOB C OCOOBIMU TETJIOBHIMH CBOWCTBAMHU:
CIUIaBbl C MHUHUMAJIbHO BO3MOXKHBIMH TEMIEpaTypPHbIMH KO3(ppHUIHEHTaMU
JUHEWHOTO PACHIMPEHHS M 3aJaHHBIMH TEMIIEPaTypHBIMU KO3(hdUITMEHTaMH
JIMHEHHOIO PacIIUpPEHHUs.

CnnaBel ¢ 0ocoObIMU ynpyrumu cBoiicTBamu. CTpykTypa, (DU3MKO-MEXaHU-
YECKUE CBOWCTBA CILIABOB.

KoHncTpykunonHnsie IUIACTUKM U KOMIIO3MIIMOHHBIE  MaTepHalbl,
HCIIOJIb3YEMBIE B DIIEKTPOMEXAHHUKE.

OcHoBHbIE TpeOOBaHUA, MPEAbSBISIEMblE K IJIACTHUECKUM MaccaMm. Bupsl,
XapaKTEPUCTUKU U MapKH KOHCTPYKIIMOHHBIX IUIACTHUKOB , UCIIOJIb3YEMBIX B
W3IETUAX TPUOOPOCTPOCHHS.

Ha3nauenue, XxapakTepuCTHKa U O0JIaCTb MPUMEHEHHs] KOMIIO3MLMOHHBIX
MaTEpHaJIOB.

Pazmen 11.

Oco0eHHOCTM  CBOWCTB  HAHOPa3MepHBIX M  HAHOCTPYKTYPHBIX
MaTepHaJIoB.

MeToapl TOTy4YeHUs] HAHOCTPYKTYPHBIX METAIJIMYECKUX CIIaBOB. BiusHue
pasMepa KpHCTAIMYECKOTO 3€pHa Ha (U3MYECKHEe, MEXaHHYECKHe M
TEXHOJIOTUYECKHE CBOMICTBa CIUIaBOB. HaHOCTPYKTYpHbBIE KOMIIO3UIIMOHHbBIE
MaTEepUAJIbL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
i/fn HamvenoBarue 1a6opaTopHbIX paGoT prﬂ?:;goc“’ “fg;‘;gfg;ﬁg” E{iﬁfﬁ
(dac) JIMHBI
Cemectp 3

1 | UccnenoBanue CBONCTB MPOBOASALINX 2 6
CIIJIABOB

2 | UccnenoBanue CBOMCTB U30IALMOHHBIX 2 7
MaTEpHUAaJIOB

3 | UccnenoBanue npsMoro U 00OpaTHOTro 2 7
nbe303¢hekra

4 | UccnenoBanue CBOWMCTB MOIYIPOBOIHUKOBBIX 4 8
MaTEPHUAJIOB

5 | HUccienoBanue CBOMCTB MAarHUTOMSATKUX 2 9
MaTEpHUAaJIOB

6 | MccienmoBanue CBOMCTB MarHUTOTBEPABIX 2 9
MaTEPHUAJIOB

7 | UccrnenoBanue TBEPAOCTH 3 10
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Bcero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTensHON paboThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKOro MaTepuasia 4 4
qucturiaHbl (TO)
KypcoBoe npoextupoBanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Jomarraee 3ampanue (/13)
Kontposbuble pabotsl 3a04HuKoB (KP3)




IToaroroBka K mMpoMeXyTOYHOU
arrectaruu (I1A)

4 4

Bcero:

12 12

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThI 00yUYarOIUXCS M0 JUCHUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaule 8.
Tabnunua 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL anpec

bubnuorpaduueckas ccplika

KomuectBo

SK3EMILTSIPOB
B OMOJIOTEKE

(kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)

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

MartepuanoBeaeHue u
MaTepHalIbl JIEKTPOHHON
TEXHUKH : [ DIEKTPOHHBIN
pecypc] : KOHCHEKT Jiekmwmii / M.
A. Ilnorsuckas [u ap.] ; C.-
[Terep6. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHUS. - 2-€ U3 /L.,
JIOTL. - DJIEKTPOH. TEKCTOBBIE JIaH.
- CIIo. : U3n-Bo I'YAII 2017. -
271 c.

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

MarepuanoseeHue u
Marepuaibl IEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypce] : yue6HOe mocobue / M.
A. IInorsHckas [u ap.]| ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble AaH. - CII6. : U3n-Bo
I'VAII, 2018. - 301 c.

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

DNEeKTPOTEXHUUECKHE
MaTepuaibl (MAarHUTHBIC
Marepuaibl) . [ DIeKTPOHHBIN
pecypce] : yueOHO-METOaMUECKOe
nocobue / M. A. TInotsauckas [u
ap.] ; C.-TIlerep6. roc. yH-T
a’pOKOCM. IPHOOPOCTPOCHHSI. -
DJEeKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [6. u.], 2020.
-59¢

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

DIIEKTPOTEXHUYECKHE
Matepuasl (TIOJIyIPOBOHUKH)
[ DnexTponHsIit pecypce] :
y4eOHO-MeTOoJuuecKoe mocoodue /




M. A. Ilnotrsauckas [u ap.] ; C.-
[TetepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH.
TEKCTOBbIC NaH. - CaHKT-
ITerepOypr : [6. u.], 2020. - 54 ¢

DNEeKTPOTEXHUYECKUE
MaTtepuaisl (IPOBOJHUKH) : [
DIIEKTPOHHBIN pecypc] :

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

pUOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBEIE aH. - CaHKT-
[TerepOypr : [6. u.], 2020. - 41 c.

HassizoB, C. B.
MartepuasnoBeaeHue u
TEXHOJIOTUS] KOHCTPYKITMOHHBIX
MaTepuaios : yuebHoe mocoodue /
C. B. laBeiioB, P. A. bornmanos.
- Mockaa ; Bonoraa : Mudpa-
WNuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -

TekcT : 3JeKTPOHHBIN

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

Jpo6osg, A. B.
DNEKTPOTEXHUYECKUE
MaTepuasl : yuebHoe mocodue /
A. B. Ipo6os, H. 1O. Epmioga. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Teker :

3JIEKTPOHHBIN

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

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIMOHHO-TSJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

Nudopmanmonnas Oa3za pecypca B obmactu
http://www.materialscience.ru/ MaTepHaIOBEICHHSI

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOJIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIecca MO AUCLHUIIUHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHHS

Ne i/ HaumeHnoBanue

1 MS Office




2 \ MS Windows

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIecca Mo JUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTEeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmmna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

CrneuunanusupoBanHas 1abopatopust «MartepuanoBeieHue U 14-03 I'acremio
TEXHOJIOTHS] KOHCTPYKIITMOHHBIX MaTEPUATIOB)»

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7l IPOBEACHUS MPOMEKYTOUHOMN aTTeCTalluu

Bun npomexyTodHoOM arTecTanun IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas nmpuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0aiubHas mKana P P bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TTOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




OnieHKa KOMIIETEHIIMH
XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0asuTbHas IIKaIa paKTep (popnp
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUA OCHOBHOM
JUTEPATYPHI;
OPOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO» )
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ ITOJI0KEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BJIJICET CUCTEMOM CIELIMATN3UPOBAHHBIX TOHITHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHLHOY .
GATTOHOY — UCHBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJI€eT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSITHH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MmarepHaa;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYJIOBJIETBOPUTEIILHO» ]
HE SATTCHO paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHNHU 3HAHUM;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIE [TOJIOKECHMUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Tabmuua 15 — Borpocs! (3a1a4m) A5 3K3aMeHa
Ne Ilepedenb BonpocoB (3a7au) Ui FK3aMeHa Kog
/1 WHJUKaTopa
1 CdopmynupyiiTe 3aBUCUMOCTb CBOMCTB MaTe€pHalioB OT CTPYKTYpPHI OIIK-1.V.1
2 [lepeuncnure cBoicTBa KPUCTAUIMYECKUX U aMOP(HBIX MaTEPHUATIOB. OIIK-1.3.1
3 [Tepeuncaure nedekTbl CTPOCHHUS KPUCTATUNIMYECKUX MAaTEpUaAIOB OIIK-1.3.1
4 Onenure BiAMSAHUE AePEKTOB KpUCTAJUIMYeCKMX MaTepuanoB Ha wux | OIIK-1.3.1
CBOMCTBa
5 [lepeuncnure BUIBl CBSI3M MEXIy dvacTHMamMu B Kpucrammdeckux | OITK-1.3.1
MaTepuagax
6 OneHuTte BIUSHUE BUAA CBA3H HA CBOICTBA MaTepHaliOB OIIK-1.B.1
7 Omnpenenure nmo nuarpamMMe (a3zoBbli cocTaB CIulaBoB 1o 3aganHomy | OIIK-1.B.1
XUMHUYECKOMY COCTaBY
8 Kak Bnusier nepeoxiaxaeHue paciaba Ha ero ()a30Boe COCTOSHUE OIIK-1.B.1
9 [IepeuncinTe OCHOBHBIE CBOMCTBA OPraHUYECKUX MOJIUMEPOB OIIK-1.B.1
10 [IprumnHa XpynKkoro pazpymeHus CTEKOJI U METOIbI YIIPOUYHEHUS OIIK-1.B.1
11 CBolicTBa ¥ IPUMEHEHNE KEPAMUKH OIIK-1.3.1
12 OneHute 3aBUCUMOCTH YAEIBHOIO 3JekTpudeckoro comnportusienus | OIIK-1.V.1
METAJIJIOB U CILIABOB OT COCTaBa U CTPYKTYPBI
13 Br160p MatepuaioB ajisi 3IEKTPUUYECKUX KOHTAKTOB OIIK-1.V.1
14 Bb160p pe3ncTUBHBIX CIUIABOB U IPUMEPHI TPUMEHEHUS OIIK-1.V.1




15 VYcnoBus CBEPXIIPOBOISLIETO MEPEXO/IA U CBOMCTBA CBEPXIPOBOJIHUKOB OIIK-1.3.1

16 [lepeuncnure cBOKCTBa 1 001aCTh MPUMEHEHUS CBEPXIIPOBOIHUKOB OIIK-1.3.1

17 Onenute cBOWCTBa MOJYNPOBOAHUKOB M mnepeunciaute mnpoctsie | OIIK-1.B.1
MOJIYTIPOBOTHUKH

18 OueHute BIMSIHUE JTOHOPHOM M akienTopHol mpumecu Ha cBoictBa | OIIK-1.B.1
MOJIYTIPOBOTHUKOB

19 HazoBute mapamerpsl, omnpezenstone cBoicTBa mnonynpoBogHukoB B | OINK-1.3.1
3aBHCUMOCTH OT 00JIaCTH UX IPUMEHEHHUS

20 OOspsicuTe  siBJICHHE  (POTONMPOBOAMMOCTH  moynpoBoaHUKOBbIX | OITK-1.3.1
MaTepuasoB

21 [lepeunciure TUINEKTPUIECCKHUE MAaTEPHAIIBI M 00JIACTH UX MPUMEHECHHS OIIK-1.3.1

22 OuieHuTEe CBOMCTBA JUAJIEKTPUKOB JIJISI U30JISIIIUN OIIK-1.3.1

23 [lepeunciure AudIEKTpUUECKUE MaTepuaibl C akTUBHBIMU cBoiicTBamu u | OIIK-1.3.1
00JIaCTH UX PUMEHEHUS

24 HazoBute deppomarnutHbsie MaTepuaibl U O0BSICHUTE UX CBOWCTBA OIIK-2.3.1

25 Breibepute matepuan s MarHutomnpoBona, mpusenute obocHoBanue | OIIK-1.V.1
BBIOOpA

26 OneHka KOHCTPYKIIMOHHOW IPOYHOCTH MaTepuanoB npu craruuyeckux u | OIK-2.3.1
JMHAMHYECKUX Harpyskax

27 Bribepure Buj Tepmuueckoil o0Opabotkm cmmaBoB s obecmeuenus | OINK-1.B.1
[apaMeTpoB MIPOYHOCTU

28 [lepeunciure cmmaBel € BBICOKOM yaenbHOM mnpouyHocThio. Jlaitre | OIIK-1.3.1
CPaBHUTEJIBHYIO XapaKTEPUCTUKY

29 CpaBHMTE OCOOEHHOCTM CTPYKTypel M  cBoiictBa crutaBoB U | OIIK-2.3.1
KOMITO3UIIMOHHBIX MaTepHajoB

30 | OuenuTe cBOWCTBA HAHOCTPYKTYPHBIX MarepuaioB B cpaBHeHun c¢ | OIIK-1.V.1
MaKpOpa3MEepHbIMU CTPYKTypaMu

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3amga4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM NJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0numie 17.
Tabmuna 17 — IlepeyeHb TeM Juisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KypCOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arrécrallun B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB I TECTOB

Kon
WHJUKAaTOpa




1 CrpyKTypa JaJbHEro MOPAJIKA XapaKTepHa s KpUCTAJUIMUECKUX WU OIIK-1.3.1
aMop(HBIX MaTepraioB?

2 3aBUCUMOCTb CBOMCTB KpUCTaJlJIa OT HAIPaBJIEHUS Ha3bIBAETCA. . ... OIIK-1.3.1

3 Ha kakue cBoiicTBa MaTepuaaoB BIUSIOT Je()EKThI KPUCTATTHICCKOM OIIK-1.3.1
CTPYKTYpHbI?

4 Kak Biusier ckopocTh OXJaXAEHU paciliaBa Ha pa3Mep OIIK-1.VY.1
KPUCTAJJINYECKOTO 3epHa?

5 OO6maarT 1M HEOTPAaHUYEHHON PaCTBOPUMOCTBIO TBEPIbIC PACTBOPHI OIIK-1.VY.1
BHeJIpeHus?

6 Kakue criiaBbl KpUCTaIUIM3YIOTCS H30TEPMUYECKH ? OIIK-1.V.1

7 MeHBIIUM 3JIEKTPUISCKUM CONTPOTHUBIICHHEM 00J1a/1al0T YHUCThIE OIIK-1.VY.1
METaJIJIbl WM TBEPAbIE PACTBOPHI HA UX OCHOBE?

8 [Ipu Kakux BO3EHCTBUAX HAPYIIAETCS CBEPXMPOBOJIAIICE COCTOSHUE? OIIK-1.V.1

9 HazoBure 1OHOpHBIE TPUMECH U1 KDEMHMUS OIIK-1.3.1

10 Uem onpenensercs (OTOYYBCTBUTEIBLHOCTD MOJIYIPOBOJIHUKA. OIIK-1.3.1

11 KonuyecTBeHnHas orieHKa OTHOCUTEIBHON JTUAICKTPHUUECKOM OIIK-1.3.1
MIPOHHUIIAEMOCTHU AUDIIEKTPUKOB

12 JUig KakuX JUAJIEKTPUKOB XapaKTepHa CaMOIIPOU3BOJIbHAS OIIK-2.3.1
MOJIIPU30BAHHOCTH?

13 Kakue marepuaiibl 00J1aaroT HAaHOOJIBITUM 3HAYCHHEM MarHUTHON OIIK-2.3.1
BOCHIPUUMYHUBOCTH?

14 HazoBute cTpyKTypHO-HE3aBHCHMbIE MATHUTHBIE XapaKTEPUCTUKHI OIIK-1.B.1
(heppoMarHeTUKOB

15 C KaKkoil 11eJ1b10 MPOU3BOAUTCS OTKUT METAJJIOB U CILJIABOB? OIIK-1.B.1

16 Kaxkue cBolicTBa MarepranoB U3MEHSIOTCA IIPU NIEPEXOAE K OIIK-1.B.1
HAaHOCTPYKTYPHBIM MaTepuaIaM.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauyueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHMs A OOy4aroImUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYCHHME JIEKIIMOHHOTO MaTepHuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rmy0oKoe M SICHOE H3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIIHX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOU o0yacTH 3HaHus, €€ MpoOseMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHMH JUCITUTUTHHAMH.




[TanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YUYAIOITMMHUCS JIEKIIMOHHOTO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IICJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEACIACTCS IEeJICBON YCTAHOBKOW K KaXKI0M KOHKPETHOM TEME;

—  TIOJyYCHHE OIBITa TBOPUYCCKOM pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KauecTB, JIIOOBM K  IpEeaIMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— T[OJIyueHHE 3HAHUH O COBPEMCHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKA U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIIINE TOBI;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH M
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

—  TOJy4YeHHE TOYHOTO TOHMMAaHUsS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSATHH.

JICKITMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIalI0B |
UCIIOIB30BAHUEM DPA3aTOYHOr0 MaTepuajia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
O0COOCHHOCTSIX MPUMCHEHHS OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa IpeaoCTaBIEHN JIEKIIMOHHOTO MaTEpHaIa:

- TEMaTUYECKHE JICKIIUH 110 pa3JiesiaM Kypca;

- IEMOHCTpauus CJIaiI0B;

- KOHTPOJILHBIE BOIIPOCHI K pasJiesiaM Kypca.

Jlex1noHHBIE MaTepHallbl UMEIOTCS B U3JJaHHOM BHJE, B BHJE JJCKTPOHHBIX PECYpCOB
ouobmmorexku ['YAIL

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS IO BBIIOJIHEHUIO J1A00OPAaTOPHBIX
pabor.

B xozme BeImONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOMmMKCS [OJKEH YrIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51abopaTopHBIX pabOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHWEM U TPUOOPAMH.

3aanne 1 TpeOOBaHM K ITPOBEIEHUIO JA00PATOPHBIX padoT
JlaboparopHble pabOThl BBHIMOTHSIOTCS B JIa0OpATOPUU  MaTEpPUANIOBEICHUS Ha

71a00PATOPHBIX YCTAHOBKAX C 3aIIOJHEHUEM IMPOTOKOJIA U3MEPEHUH.

CrpykTypa B hopMa O0TYETA O JIabopaTOPHOM padoTe

Otuer mo nabopartopHoil paboTe BKIOYAET 00s3aTeNbHBIC MYHKTHI, MPEJACTaBICHHBIC B
METOJIMICCKUX YKa3aHUSX.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOPATOPHON paboTe

TpeboBanust K 0HOPMIICHUIO OTYETA MPEICTABICHBI B METOINICCKUX YKA3AHUSIX

MeTtoauyeckue yKka3aHus U3/1aHbl B BUJIE JJIEKTPOHHBIX pecypcoB 6ubmuorexu I'Y ATl



TUTynbHBIN JTUCT OTYETa JAOJKEH COOTBETCTBOBATH MIA0JIOHY, MPUBEIEHHOMY B CEKTOPE
HopMaTHuBHOM nokymenTaruu ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OTYETa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOoBaHus NPUBEACHBI B CEKTOpPE HOpMATHUBHOW nokymeHTauuun ['YAII
https://quap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHUU CIIMCKA MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmMu ctangapra ['OCT 7.0.100-2018. Ilpumepsl odopMieHHs CIHCKa MCTOYHUKOB
IPUBENICHBI B CEKTOpe HOpMaTtuBHOU JokymenTtarmu ['Y AL https://quap.ru/regdocs/docs/uch

11.3. Meroauueckue yKazaHus JUIsi 0OyYaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B xoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IperojaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
y4acTusl.

s oOywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBLHON paboThl, Yy oOydaromierocs (GpopMupyercs
1enecoo0pa3Hoe IIAaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOjJ OOydYeHHs, IOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Meroauueckue yKa3zaHHs JUIS OOYYalOIIMXCA 10 MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCTIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTH IMpeIyCMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IIEJbI0 OICHWBAHUS XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenme cemecTphl CTYACHTHI:

- 3alUIIAI0T JJabopaTopHble paboThl (7 1WIT);

- BBITIOJTHSIFOT TECTUPOBAHUS 110 MaTepuajam Jiekiuu B cpene LMS

11.5. Metoauueckue ykazaHus i OOYYarOLUIMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectanusi  OoOyyaroIIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

9K3aMeH — (popma OLIEHKH 3HAHWM, MOJYYEHHBIX OOYYaroIIUMCS B MPOLECCE M3YUECHUS
BCEH IMCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENIbHONU paboThl, CIIOCOOHOCTH NMPUMEHSTh
UX JUId pEHIeHUs NPaKTUYECKHX 3a1ad. OK3aMEH, KakK IIPaBUJIO, IPOBOAMTCS B IEPHOJ
HK3aMEHALMOHHOM CECCUU M 3aBEPILIACTCA aTTECTALMOHHOW OLIEHKOM «OTIMYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIIBHO.

B Teuenue cemecTpa CTyAeHTY HEOOXOUMO c1aTh He MeHee 50% nabopaTopHbIX padoT,
BBITIOJIHUTh TE€CTHUPOBaHUs B cpene LMS He Huxke oueHkH "ynoBieTBOpHUTENbHO". B ciydae
HEBBIIIOJIHEHUM BBILIECU3JI0KEHHOT0, CTYACHT, NP YCIIEIIHOM IIPOXO0XKICHUU MPOMEKYTOUHOU
aTTectauuu B (hopMe IK3aMeHa, HE MOXKET MOJIyYUTh aTTECTAllMOHHYIO OIIEHKY BbIIIE "XOpomio".
CucremMa OLIEHOK IIPU MTPOBEJEHUH TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALUN
OCYIIECTBIISETCSA B COOTBETCTBHH C PYKOBOISIINM JToKyMeHTOM opranuzamuu PO 'Y AIL
CMK 3.76 «IlonoxxeHue o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTECTALIUU


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

CTYJICHTOB 1 aCIIUPAHTOB, OO YYAIOIIMXCS IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
obpazoBanus B ['YAIl» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




