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AHHOTaAIUA

Juctumnuna «MaTepuanoBeeHHe» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO
oOpazoBaHusi — MporpaMMmy OakajgaBpuaTa [0 HAMPABJICHHUIO TOJITOTOBKH/ CIEIHAIBHOCTH
11.03.04 «INEKTPOHUKA u HaHODJIEKTPOHUKA» HAMPaBIEHHOCTH/CIICIIUATH3AIHH
«IIpombInieHHas SaeKTpoHUKay. Juciumiraa peanu3yetcs kadenpoit «No23».

JuctumnnuHa HameneHa Ha (GOpMHUpPOBaHKE Y BBITYCKHUKA CIEAYIONINX KOMIETCHITHA:

OIIK-1 «CrniocobeH ucnoab30BaTh MOJIOKEHUS, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMAaTUKH JJIs PEIICHUS 3a]]a4 MH)KEHEPHOH JesITEIbHOCTHY»

ConepkaHnre JTUCHUIUIMHBI  OXBATBIBACT BOIPOCHI, CBSI3aHHBIE CO CTPOCHHEM,
CBoOlicTBamMH, kiaccuuKanuen, BBIOOPOM U MPUMEHEHUEM Pa3IMYHBIX MaTEPHUATIOB.

[IpenonaBanue IUCHUIUIMHBI TIPEIyCMATPUBAET CleAyromme G(OpMbl OpTaHHU3aIluN
y4eOHOT0 TMpoliecca: JeKINH, JabopaTopHble paboThI, CAMOCTOSTENIbHAS pPaboTa CTyIeHTa.

[IporpamMmmMoil AUCHUIUIMHBI TPEAYCMOTPEHBI CIACAYIOMIME BHUABI KOHTPOJISA: TEKYIIUA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B popMe 3K3aMeHa (2 cemectp).

OO0mast TpyJ0EeMKOCTh OCBOCHHS JUCITUIUIMHBI COCTABISCT 3 3a4eTHBIX enuHuIlbl, 108
YacoB.

SA3bIK 00yueHus 0 JUCHUILTUHE «PYCCKHUH »



1. TlepeueHb IaHUPYEMBIX PE3YIIHTATOB OOYUEHUS 10 TUCIUILIIMHE

1.1. Ilenu npenosaBaHus TUCIUIIIIUHBI
Llenplo mpenojaBaHus JUCHUIUIMHBL «MartepuanoBeieHue» SBiIseTcss (OpPMHPOBAHUE Y
oOydaromuxcsi 0a30BbIX 3HAaHUH O COCTaBe, CTPOEHUHU, CBOWCTBAX M OOJACTSIX MPUMEHEHUS
MaTepHaloB, a TAKXKe MPUHLIUIIAX UX BbIOOpa 1 00pabOTKH.

1.2. JucummiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOrpaMMbl
BhIcIIero oopazoBanus (nanee — OIT BO).

1.3. IlepeueHb MmIaHUpPYEMBIX pe3yIbTaTOB OOYUEHHUS M0 AUCLUUIIINHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbratamu ocBoeHus OIl BO.

B pesynbraTe M3yuyeHUs AUCUUIUIMHBI OOYyYaroUIUiics TOJKEH o0siajaTh CIeAyIOUIUIMU
KOMIIETEHIIMSIMYA WM UX YacTsIMHU. KoMIETeHIMN U MHAUKATOPBl UX JOCTUKEHHSI IPUBEACHBI B
tabmune 1.

Tabnuua 1 — IlepedeHb KOMIETEHIIMNA U MHIMKATOPOB X IOCTIXeHNS

Konn
Kareropus (rpymma) Kon u HaumeHoBaHue UHIUKATOpa
HauMEHOBaHHE
KOMIIETEHIINHU JOCTH)KEHUS KOMIIETEHIINHN
KOMIIETEHIIUHA

OIIK-1.3.1 3HaTh pyHAAMEHTATBHBIE 3aKOHbI

OIIK-1 Coocoben
HCIIOJIB30BATh

1 MCTOBI

ITOJIOKCHHUS, 3aKOHbBI

MIPUPOJIbI U OCHOBHBIE (PU3NYECKUE U
MaTeMaTUYECKUE 3aKOHBI.

OIIK-1.Y.1 ymeTb npuMeHsTh (U3NIECKHE
3aKOHBI M1 MaTEMAaTUYECKUE METOAbI JUIs

O6menpodeccruonanbHbIE

CCTCCTBCHHBIX HAYK
KOMIICTCHIIN

Y MaTEMAaTHUKH JUIS
peunieHus 3ana4y
WHXEHEPHOU
NEeSATEIbHOCTH

pelIeHNs 33/1a4 TEOPETUICCKOTO U
MPUKIIAJHOTO XapaKTepa.
OIIK-1.B.1 BnageTs HaBBIKAMH
WCTIOJIb30BaHUs 3HAHUN (DU3UKHU U
MaTeMaTHKH JIJIsl peIIeHUS 3a1a4
WHKCHEPHOM IeSATEIbHOCTH

2. Mecro nucuuimzsl B cTpykType Ol

Hucnurnnuna MoxkeT 0a3upoBaThCsl Ha 3HAHMSIX, paHEEe TPUOOPETEHHBIX 00YUYaIOIUMUCS
[IPU U3YYEHUH CIIETYIOLIUX TUCLUILINAH:

— «Du3uKay,

— «Marematukay,

— «XHAMUD»

3HaHuUs, MOJYyYEHHbIE NPH HM3YUYEHUU MaTepuaia JaHHOW JUCUMIUIMHBI, MUMEIT Kak
CaMOCTOSITEJIbHOE 3HAUYECHUE, TaK U UCIIONB3YIOTCS IIPU U3YUEHUU APYTUX JUCLHUIUINH:

— «OJEKTPOHMKAY.

3. OOBeM U TPYJIOEMKOCTh JUCIUILTAHBI
Jlanuble 00 o0meM oO0beMe TUCLUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHUJOB yueOHOMH
paloThI 1O TUCHMILIMHE (M paclpeieIeHue 3TON TPYIOEMKOCTH 110 CEMECTpaM) MPe/ICTaBIICHbI B
tabnuue 2.

Tabnuna 2 — O0beM U TPYTOEMKOCTh JUCIUTLINHBI

TpynoemMKocCTs 110

Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemkocmap OUCUUNTIUHDBL, 3/ 108 3/ 108
3E/ (uac)

H3 nux uacoe npaxmuuecxoﬁ n0020MOBKU

Ayoumopnsie 3anamus, BCEro 4ac. 51 51




B TOM YHCJIC:

nekru (J1), (gac) 34 34

npakTuyeckue/cemurapckue 3ansatus (I113),

(dac)

nabopartopHbie padboTsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomesrcymounon ammecmayuu: 3a4er,
mudd. 3ader, sk3ameH (3auer, Judd. 3au, | Dx3., JK3.,

DK3.)

4. CopeprxaHue JUCIUTUTMHBI
4.1. PacnpenesneHue TPyJOEMKOCTH AUCIUTUIMHBI TI0 pa3iesiaM ¥ BUaM 3aHSTHI.
Paznensl, TeMBl AUCIUATIINHBI U KX TPYAOEMKOCTh TIPUBEICHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aesnl, TEMbI JUCIUILTHHEL, HX TPYIJOEMKOCTh

Pazgensl, TeMbI TUCIUIIIHHEL

Jlexun
(qac)

13
(C3)

JIP
(dac)

KIT
(uac)

CPC
(gac)

Cem

ectp 3

Paznen 1. Knaccudukarus 3J1eKTpOTEXHUIECKUX
MaTepHuaJioB

2

Paznen 2.0cHOBBI MaTepraioOBEICHUSI.

Tema 2.1 Kpucrannuueckue CTpyKTypbl U UX
CBOICTBA.

Tema 2.2 JleeKThl KPUCTAUIMYECKUX CTPYKTYP
Y UX BJIMSIHUE HA CBOMCTBA

Tema 2.3 Iponeccel quddys3un.

Pasnen 3. .CBoMCTBa METAJUIOB U CINIABOB
Tema 3.1 ®da30BbBIH COCTAB CILIABOB

Tema 3.2 TunoBsie nuarpamMmsl pazoBOTO
COCTaBa CIIJIaBOB

Tema 3.3 Tepmudeckast 00pabOTKa METANIOB U
CILIABOB

Pasnen 4. CBolicTBa HEMETATIIMUECKUX
MaTepuasioB

Tema 4.1 ITmacTMacchl M BX CBOMCTBA
Tema 4.2 Ctekita U UX CBOICTBa

Tema 4.3 CocTtaB U CBOWCTBAa KEPAMUKH

Pazzxen 5. DnekTpuueckue CBOMCTBa MaTepHaioB
Tema 5.1 30HHas CTpyKTypa TBEPIOrO Tea
Tema 5.2 DneKTponpOBOIHOCTH MATEPHAIIOB

1.5

Pasnen 6 IIpoBoiHUKOBBIE MaTepUalIbl

Tema 6.1 3aBUCHMOCTB yIETBHOTO
COINPOTUBIIEHUS METAJIJIOB U CIUIABOB OT
TeMIEepaTypbl U J1e(EeKTOB CTPYKTYPHI

Tema 6.2 Knaccudukanus mpoBOJHUKOBBIX
MaTepuasoB M0 00JIaCTH UX IPUMEHEHUs B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXIpoBOIHUKHU. XapaAKTEPUCTUKH U
00J1aCcTh IPUMEHEHUS




Paszpnen 7. Jlusnexrpudeckue MaTepuabl
Tema 7.1 [onsipuzanust IUAIEKTPUKOB B
AIEKTPUYECKOM TOJIe

Tema 7.2 V300411MOHHBIE MaTEPUATIBI U 3
KOH/IEHCATOPHbIE JUAICKTPUKHU

Tema 7.3 AKTUBHBIC TUAJIEKTPUKH.
Knaccugukarus u 001acTe IpUMEHEHUS

Paznen 8. [TonmynpoBoAHMKOBEIE MaTEpHUAITBI
Tema 8.1 CoOcTBEHHBIE U IPUMECHBIE
MOJTYTIPOBOTHUKH

Tema 8.2 KoHTaKTHbBIE SIBIICHHS HA TPaHULIE
IIOJIYITPOBOJTHUKOB Pa3HOU IMPOBOJAMMOCTH 3 4 2
Tema 8,3 BrnusiHue BHeHUX ()akTOPOB Ha
MIPOBOAMMOCTH MOJIYIIPOBOJHUKOB.

Tema 8.4 TexHONOrMUECKNE aCIIEKTHI ITOJTy4YEHUS
MIOJIYTIIPOBOJIHUKOBBIX MaTEpUaJIOB

Pa3nen 9 MaruuTtHble MaTepHasl

Tema 9.1 IIponecc HaMarHMYMBAHUS U
IIapaMeTpbl MAarHUTHBIX CBOMCTB MaTepHaioB
Tema 9.2 Marautomsrkue MaTepuaibl 1 3 4 2
00J1aCTh UX IPUMEHEHUS

Tema 9.3 MarauToTBep/ible MaTEPUAIIBI U
00J1aCTh MX PUMEHEHUS

Paznen 10 KoHcTpyKUIIMOHHBIE MaTEpHUAIbI
Tema 10.1 MexaHndyeckue, TCXHOIOTHUYCCKUEC U
HKCIUTyaTallMIOHHbIE CBOMCTBA

KOHCTPYKIMOHHBIX MaTEPHATIOB 4 1.5 2

Tema 10.2 Knaccuduxaius KOHCTPYKITMOHHBIX

MaTepHUaJIoB 110 COCTABY U CTPYKTYpe

Pasnen 11 OcobeHHOCTH CBOWICTB

HAaHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2 1

MaTEepUajoB

HToro B cemecTpe: 34 17 21
Hroro 34 0 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0yyaromuMHUCsT ~ OMNpENeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymei
npodeccHoHaIbHON AEATETBHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSATHM.
CopepxaHuie pa3esioB U TeM JICKIIMOHHBIX 3aHATUN MTPUBEICHO B Ta0HIIEC 4.

Tabauna 4 — Cogep:kaHnue pa3iesioB M TeM JEKIMOHHOTO HMKJIA

Homep

pasnen | Ha3anue u conepkaHue pas3/iesioB U TEM JIEKIIMOHHBIX 3aHATHI
a
1 Kunaccndukanmu 3J1eKTPOTEXHHYECKHX MATEPHAJIOB.

OcHOBHBIE MaTepurajibl SJICKTPOMEXAHUYCCKOI'O O60py,7:[OBaHI/I$I H HX CBOICTBA.
TexHomornaeckue MaT€puaibl, NPHUMCHACMBIC B TCEXHOJIOTHYCCKUX IIPOLECCAX

IMPON3BOACTBA JJICKTPOMCXAHHNYCCKUX I/IS}IGJ’II/II\/’I. KOHCTPYKHI/IOHHI)IG MaTCpHaJIbI:




METAJUIbl W CIUIaBbl, IUIACTMACChl, CTEKJIa, KEepaMHKa, Kieh. BcrmomorarenbHbie
MaTepuanbl s  oOecrieyeHHs] HEOOXOJUMBIX YCIOBUH TMPU  MPOBEICHUU
TEXHOJIOTHYECKUX ONEPALUM.

OcHOBBI MaTEepHATIOBEACHUS.

Tema 2.1 Kpucrannuueckue cTpyKTypbl M UX CBOMCTBA.

CtpoeHue MeTaIoB U CIJIaBOB, OCHOBHBIE (PU3HUYECKUE CBOICTBA
KPUCTAUTUIECKOH CTPYKTYpHI. THITBI KPUCTAUTUIECKUX PEIIETOK.
[TonukpucTamIMyeckie 1 MOHOKpUCTAJUINYECKHE CTPYKTYpbl. [Tomumopdusm u
AHU30TPONHS KPUCTATUTMIECKUX CTPYKTYP.

Tema 2.2 JleekTsl KPUCTAIIMUECKUX CTPYKTYP U MX BIHSHUE HAa CBOUCTBA
Knaccudukarus nepexros. [lpuannel nmosiBneHus nedextos. Biusaue nedexToB Ha
3JIEKTPUUYECKHUE, MarHUTHbIE, MEXaHUYECKUE CBOMCTBA MAaTEPHAJIOB.

Tewma 2.3 Ipoueccer quddy3uu.

3axonbl ®uka ms nuddysun. Auddysus B pa3oBbIX IpeBpaALICHUIX

CBoiicTBa MeTALVI0B U CIJIABOB.

Tema 3.1 ®a30Bblii COCTAB CIIJIABOB

®opmMupoBaHUE CTPYKTYPHI METAUIOB U CIUIABOB IPH KPUCTAIUIN3AIIUH.
[Tomumopdusbie nmpespaienus. CTpoeHue CIUIaBOB.

Tema 3.2 TunoBsie nuarpamMmsl (pazoBOTO COCTaBa CIUIABOB

JluarpaMmMbl  COCTOSIHMS ~ CHUCTEM  CIUIaBOB € IOJHOM W OrpaHUYEHHOH
pPacTBOPUMOCTSIMHU B TBEPJIOM COCTOSTHUU.

Tema 3.3 Tepmuueckas 00pabOTKa METAJIIOB U CIUIABOB

Ha3nauenue, CymHOCTh M XapaKTEPHCTUKA ONEpAMi TEPMUYECKOH 0OpabOTKH.
Tepmuueckas o0padotka cramu. OCOOEHHOCTH TEPMUYECKOH 00pabOTKU IIBETHBIX
METAJUIOB U cIiaBoB. O0ecriedeHne 3alaHHbIX MEXaHUYECKUX U TeXHOJIIOTUIECKUX
CBOWCTB NPHU TePMUUYECKOI 00paboTKe.

Ha3nauenuwe, CymHOCTh W  XapaKTEPHCTHUKA OIEpAlUi XHUMHKO-TEPMHUYECKON
obpaboTtku. ObecnieueHne 3alaHHBIX MEXaHMYECKUX U TEXHOJOTHYECKUX CBOMCTB
IPU XMMHUKO-TepMHUUECKON 00padoTKe

CBoiicTBa HeMeTaJUINYEeCKHX MAaTEePHAJIOB.

Tema 4.1 [1nacTmaccel 1 UX CBOMCTBA

Knaccugpukamus mnonumepoB. TepMmoruiacTHYHBIE TONHMMEPHl M HUX CBOICTBa.
TepmopeakTuBHBIE TOJMMEpPHl M HMX CBOWCTBAa. KOMIIO3WIIMOHHBIE IUIACTMACCHI.
Hamonaurenu niaactmace, COCTaB v TOMOJIOTHUS.

Tema 4.2 Crexna v UX CBOMCTBA

Knaccugukamus crekos Mo CTEKIO00pa3yroleMy XHUMHUYECKOMY COEIUHEHUIO.
CoctaB M CBOWCTBAa OKCHAHBIX CTEKOJ. METOJBI MOBEPXHOCTHOW MU OOBEMHOU
Mo udHUKaK cTeko. CUTaIbl M UX CBOMCTBA.

Tema 4.3 CocraB 1 cBOWCTBAa KEPAMUKH

Kepamuka, xumudeckuii u ¢pa3zoBslii coctaB. Onepannu KepaMu4ecKoi TEXHOJIOTHH.
CaoiicTBa 1 006J1aCTh NPUMEHEHUS] KEPAMUUYECKUX M3AETUI

JJleKTpUYeCKUe CBOHCTBA MATePUAJIOB

Tema 5.1 30HHAas CTpyKTypa TBEPIIOTO Tella

OCHOBHBIE MOHATHUSA U 3JIEMEHTHI 30HHON TEOPUH. 30HHBIE CTPYKTYPBI METAIIJIOB,
JURJIEKTPUKOB U MOITYIPOBOAHUKOB. XapaKTEPUCTUKA ANEKTPUUECKUX CBONCTB
MMPOBOAHUKOB, IMOJYIIPOBOAHHUKOB U JUIJICKTPHUKOB

Tema 5.2 DeKTpONpPOBOIHOCTh MaTEPUATIOB

VYaenpHas »sneKkTpuueckas NpPoBOAMMOCTb KoHIEHTpaiuss HOcUTeNned 3apszia B
MIPOBOJAHMKAX U MOIYMpoBoAHMUKaX. [I0ABMKHOCTH HOCUTENEH 3apsiia, 3aBUCUMOCTh
OT CTPYKTYPBI U TEMIIEPATYPBI.

IIpoBoaHUKOBBIE MATEPHAJIBI
Tema 6.1 3aBUCHMOCTD YJIETbHOTO COMPOTUBIICHUSI METAJUIOB U CIJIABOB OT




TeMIepaTypbl U Ae(PEKTOB CTPYKTYPHI

XapakTepuCcTUKa CBOMCTB MPOBOJHUKOB U UX 3aBUCUMOCTh OT BHEUITHUX YCJIOBHUH.
Tema 6.2 Knaccudukanus IpoBOJHUKOBBIX MaT€pHUajIoB MO 00IACTH UX
IIPUMEHEHNUS B JJIEKTPOTEXHUKE

IIpoBOIHMKOBBIE MaTepuanbl C BBICOKOW MpoBOAMMOCTBIO. [lpumom u mux
knaccupukanus. TpeboBaHus kK MaTepuaiaM NpUNoeB. Martepuansl UIsl pa3IMYHOrO
BHJIa KOHTAKTOB.

Marepuainsl ¢ 00JIbIINM YEIbHBIM CONPOTUBICHUEM, PE3UCTHUBHBIE MaTEPUAIIbI.
Tema 6.3 CBepXIpOBOJIHUKH.

XapaKkTepUCTUKU U 001aCTh IPUMEHEHUS.

SBnenune  cBepxnpoBoAMMOCTH. (CBepXNIpoBOASIIME METAUIBI U CIJIABBI.
CBepxnpoBosiiasl Kepamuka.

JAu3iekTpUYecKre MaTepHaJIbl.

Tema 7.1 Ionsipuzanus IUAJIEKTPUKOB B JIEKTPUUECKOM T10JIE

[Tonstpuzanust TUAIEKTPUKOB B JEKTPUUYECKOM moje. JusrnexTpuueckue norepu u
ANIeKTpUYecKasi IPOYHOCTh AUAJICKTPUKOB. MexaHuueckue, TepMUIecKue U pu3nKo-
XUMUYECKHE CBOMCTBA TUIIEKTPUKOB.

Tema 7.2 N3011MOHHBIE MaTepUajbl U KOHJIEHCATOPHbBIE JUAIEKTPUKU
I'a3o00pa3zHbie  audnekTpuku. JKuakue OUAJIEKTPUKU. DJIEKTPOU30JISLUOHHBIE
rwiactMaccel. [lomumepsl, mosy4yaeMble MOMMMEpU3alUed U IMOJMKOHICHCALUEH.
CpoiicTBa © 007acCTh NPUMEHEHHSI PE3UHBL. TEXHOJIOTHYECKHUE TPOIIECCHI
u3rotopieHust crekia. CBoicTBa M oOnacTe mpuMeHeHUs kepamuku. Ciroga u
CIIOJSIHBIE MaTepuaisl. Jlaku, sManu, KOMOayH bl U KJIEH.

Tema 7.3 AxktuBHbIC nudaekTpukn. Kiraccudukamnms u 061acTh MPUMEHEHHS
AKTHUBHBIE IUAJICKTPUKHU. XapaKTEPUCTUKA CETHETOIICKTPUKOB U MbE303JEKTPUKOB.

ITosrynpoBoaHNKOBbIE MATEPHAJIBI.

Tema 8.1 CoOcTBEHHBIE M TPUMECHBIE TIOTYIPOBOTHUKH

Knaccugukarus nonynpoBogHUKOB. DJIEKTPOIIPOBOIHOCTH MOJIYIPOBOIHUKOB U €€
3aBHCHMOCTH OT TeMIepaTypsl. JIOHOPHBIE U aKLIEITOPHBIE TPUMECH.

Tema 8.2 KoHTakTHbIC SABJICHUS HA TPAHUIIC TOJYIIPOBOJHUKOB Pa3HOU
IIPOBOAMMOCTH

Juddy3us Ha rpaHuIe MPUMECHBIX MTOJYNPOBOAHUKOB. OOpa3oBaHue
MOTEHIMATILHOTO Oapbepa Uit OCHOBHBIX HOcUTENeH 3apsaa. Jpeiid HeoCHOBHBIX
HocuTesel. BonpTamnepHas XapakTEpUCTHK NIEPEX0/aA.

Tema 8,3 Briusinue BHeHUX (PaKTOPOB HA IPOBOJUMOCTb MOTYTIPOBOIHUKOB.
@OoTONpPOBOAUMOCT  HOJYNPOBOJHUKOB.  TE€PMOINEKTpUYECKHE  SBJICHUA B
MOJTYTIPOBOIHUKAX. |'aibBaHOMAarHUTHBIE APPEKTHI B MOIYPOBOIHUKAX.

Tema 8.4 TexHONOrMYECKHUE aCIIEKTHI MTOJIy4YE€HHUS MTOJIyTIPOBOJIHUKOBBIX MAaTEPHUAJIOB
XapakTepucTUKa MPOCTHIX IOJYIPOBOAHUKOB. TeXHOJOTMYECKHe Olepanuu

MOJIYYCHHA MOHOKPHUCTANIMYCCKUX IMOJTYITPOBOAHUKOBEIX MAaTCPUAJIOB. dOu3nueckue
MCTOAbI OUUCTKU IMOJYIIPOBOAHUKOBLIX MATCPUAJIOB. XapaKTepI/ICTI/IKa U CBOMCTBa
OCHOBHBIX 6I/IHapHI>IX MOJIYITPOBOAHHUKOBBIX COCI[I/IHCHI/Ifl. TBepI[I)IG PacTBOPbI Ha
OCHOBC IMPOCTHIX MOJTYIPOBOAHHUKOB U XUMHUYCCKUX CO€}11/IH€HHI7L

MarnuTHbie MaTepuaIbl

Tema 9.1 IIponiecc HaMarHMYMBaHUS U TTApaMETPbl MATHUTHBIX CBOMCTB
MaTEepUaJIoB

Asnenus peppomarnernsma u peppumarnernzma. OOpazoBaHue TOMEHHOM
CTPYKTYpbI B (heppomarnerukax. [Iporecc HaMmarHnmuMBaHus BO BHELITHEM
MarHuTHOM TnoJie. SIBjienue ructepesuca. [lapamerpbl MarHUTHBIX CBOMCTB
MaTEepUasIoB.

Tema 9.2 MarauToMsIrkue MaTepHalIbl M 00J1aCTh MX MPUMEHEHUS




Knaccugukarus MarHUTOMITKUX MaTepUaoB, 00JacTh TPUMEHEHHSI.
HuzkouyacTOTHBIE U BBICOKOYACTOTHBIE MAarHUTOMSITKHE MaTepHalibl — (GEPPUTHI.
AMop¢HBIE MATHUTOMSITKHE MaTepHAJIbL.

Tema 9.3 MarauToTBep ible MaTEpHAIIbl M 00IaCTh KX TPUMEHEHUS
MaI‘HI/ITOTBepHLIe Marepuajibl — HNCTOYHHUKHU IIOCTOSSHHOI'O MArHuTHOI'O IIOJIA.
TpebOoBanue Kk mapameTpam U 3aBUCUMOCTb OT COCTaBa U CTPYKTYpbl. TepMuueckas

o6pa60TKa MAaroHuTOMATIKUX U MAarHUTOTBEPAbIX MAaTCPUAJIOB.
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KoHcTpyKIIMOHHBIC MaTepHaJIbI.

Tema 10.1 Mexanuueckue, TEXHOJIOTMUECKHE U SKCIUTyaTallUOHHBIE CBOIICTBA
KOHCTPYKLIMOHHBIX MaTepUaIOB

MexaHnuecKue CBOWCTBA KOHCTPYKIIMOHHBIX MaTepuanoB. Kinaccupukamus u BUIbI
WCIIBITAHUH JJIS ONIPEAEIIEHUS] MEXaHUYECKUX CBOMCTB.

XapaKkTepHUCTHKA OCHOBHBIX TEXHOJIOTHYECKUX METO/I0B 00paboTKn
NEKTPOTEXHUYECKMX UM KOHCTPYKIMOHHBIX MaTepuanoB. TexXHoJornyeckue
cBoiicTBa marepuanoB. Ha3HaueHue u OCHOBHbIE TpeOOBaHUS, MPEIbIBISIEMbIE K
KOHCTPYKLIMOHHBIM METAJUIaM M CIIJIaBaM, UCIOJb3YEMBIM B JIEKTPOMEXAHUYECKUX
W3JIETUsAX.

Tema 10.2 Kiaccupukanus KOHCTPYKIMOHHBIX MAaTEpHUaIOB IO COCTaBy U
CTPYKType

CocTaB, OCHOBHBIE MAapKH U COCTOSIHUE IMOCTaBKH YIJIEPOJUCTBIX W JIETMPOBAHHBIX
crasedi. Ha3Hauenue M ycioBHsl BbIOOpa OCHOBHBIX MapoOK CTajled sl WU3AeIuil
NIEKTPOMEXAHUKH.

XapakTepucTUKa M CBOMCTBAa LBETHBIX METaUIOB U ciuiaBoB. CocTaB, OCHOBHbIE
MapKH M COCTOSIHUE TIOCTABKH.

CroiikocTh MaTepuajoB K JJIEKTPOXUMUYECKOM M K XHMHUYECKOM KOppO3UH.
MeToapl MOBBIIEHUS KOPPO3MOHHOW CTOMKOCTM M 3alllUTBl OT KOPPO3HUH.
7Kaponpo4yHOCTh ¥ METO/BI €€ MOBBIMICHH. XJIaJOCTOUKOCTh MAaTEpHUaIOB. BiausHue
panuanoHHOro 00yueHHs Ha PU3NKO-MEXaHUUECKUE CBOMCTBA MAaTEpHAIIOB.
XapakTepucTuka U CBOMCTBA CIJIAaBOB ¢ OCOOBIMU TETUIOBBIMU CBOMCTBAMM: CILIABBI
C MMHUMAJIBHO BO3MOKHBIMH TEMIIEPAaTypHBIMU KO3((UIIMEHTaMU JIMHEHHOTO
pacmipeHusi W 3aJaHHBIMH TEMIEpPAaTYPHBIMH KOX(PQPHUIMEHTAMH JHHEHHOTO
pacIIupeHus.

CrutaBel ¢ 0coOBIMH YIIpyruMHU cBOMCTBaMH. CTPYKTYpa, (HU3UKO-MEXaHUYECKHE
CBOMCTBA CILIABOB.

KoOHCTpyKIIMOHHBIE MIIACTUKM W KOMIIO3MIIMOHHBIE MaTEpHAJIbl, HCIIOJIb3YEMBIE B
AIIEKTPOMEXAHUKE.

OcHOBHBIE TpeOOBaHUS, MPEIBSIBIIEMbIE K IUIACTUYECKAM MaccaM. Buusl,
XApaKTEPUCTHUKHM W MapKU KOHCTPYKLMOHHBIX IUIACTMKOB , HCIOJBb3YEMBIX B
U3JIETUSAX TPUOOPOCTPOCHHUS.

Ha3nauenue, xapakrepucTuka M 00JacTh MPUMEHEHHs KOMIIO3UIIMOHHBIX
MaTepHaJIOB.

11

Oco0eHHOCTH CBOMICTB HAHOPA3MEPHBIX H HAHOCTPYKTYPHBIX MATEPHAJIOB.
MeToapl MOJIydeHHST HAHOCTPYKTYPHBIX METANIMYECKUX CIUIaBOB. BrusHue

pa3Mepa  KpUCTaLIMYECKOTO0 3epHa Ha  (QU3MYECKHe, MEXaHHYecKue U
TEXHOJIOTMYECKHE CBOMCTBA CIUIaBOB. HaHOCTpYKTypHBIE KOMIIO3HIIMOHHBIE
MaTepUabl.

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHATHUS
TeMbl IPaKTHUYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIUIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYTOEMKOCTb




U3 Hux No
Ne Tembl Dopmbl MPAKTUYECKO | pa3aen
i/ MPaKTUYECKHUX MPaKTUYECKHUX Tp y/:[g::;/g;ocm, i a
| 3aHATUN 3aHATUN MOJATOTOBKH, | IACIIUII
(1ac) JIUHBI
VY4eOHBIM [JIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 6.
Tabnuna 6 — JIJabopaToOpHbIE 3aHSITHS U UX TPYI0EMKOCTh
N3 Hux Ne
Ne IIPaKTUYECKO | pasnell
1/ HaumenoBanue 1abopatopHbix paboT Tpynoemrocts 71 a
i > (1ac) MOATOTOBKH, | JUCIIMII
(dac) JIUHBI
Cemectp 2
1 | UccnenoBanue CBOMCTB MPOBOISIIINX 2 1 6
CILIaBOB
2 | UccnenoBanue CBOMCTB M30ISIIMOHHBIX 2 1 7
MaTepHajoB
3 | UccnenoBanue npsiMoro ¥ 00paTHOro 2 1 7
nbe303ddexra
4 | UccnenoBanue CBOWCTB 4 1 8
MOJIYITPOBOTHUKOBBIX MaTEPHAJIOB
5 | UccnenoBanue CBOMCTB MarHUTOMSATKUX 2 1 9
MaTepHaJIoB
6 | UccnenoBanue CBOMCTB MarHUTOTBEPIBIX 2 1 9
MaTepUajoB
7 | UccnenoBanue TBEPAOCTH 3 1 10
KOHCTPYKLMOHHBIX MaTepPHAJIOB.
Bcero 17

4.5. BwImosHEHNE KypCOBOTO MPOEKTa/ KypC
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

OBOI PabOTHI

4.6. CamocrosrenbHas padoTa 00yJarouIXcs
Bujibl caMOCTOSITENIBHOM PabOThI M €€ TPYJIOSMKOCTh PUBEICHBI B Ta0uIe 7.

Tabauma 7 — Buasl caMocTosTeNbHOI paboThl U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHON paboTh
qac qac
1 2 3
H3ydenne TeoOpeTHIeCKOro MaTepuaia 5 5
qucuurinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)




Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
KonTponbabie pabothl 3a0uHuKOB (KP3)
[ToaroToBka K MpoMeXyTOYHOU 11 11
arrectaiuu (I1A)
Bcero: 21 21

5. IlepeueHn yueOHO-METOAMYECKOTO OOECIICUeHUS
JUTSI CAMOCTOSTEIILHOM pab0Thl 00YUAIOMIUXCS TI0 TUCHUTIIHHE (MOJIYITIO)
Y4eOHO-MEeTOINYEeCKHe MaTepualibl JUIsl CAMOCTOSITEIbHOM PabOThl OOYyYAIOLIUXCS yKa3aHbI

IL.II. pa3zesioB 6-11.

6. IlepeyeHb EYATHBIX U DJIEKTPOHHBIX YIEOHBIX U3TaHUI
[lepeyeHnp nevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHUH MpHUBEICH B TaOIuIIE 8.
Ta6ymia 8— IlepeueHpb eYaTHBIX U AJIEKTPOHHBIX YICOHBIX U3aHUN

Mudp/
URL anpec

Bubnuorpaduyeckas ccpuika

Kommaectso
AK3EMILTSIPOB
B
ouomoTexe
(kpome
ANEKTPOHHBI
X
AK3EMILTSIPOB

)

bubnmorexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?764496

DIEeKTPOTEeXHUIECKHUE
MaTepHabl. Y4eOHo-
METOIMYECKOe TTocodne
(;rabopaTopHBIi IPaKTHKYM)/
M. A. Ilnotanckas [u zp.];
['YAIL CII6. 2020. - 54 ¢

bubnmnorexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?159546

MarepuanoBeaeHue u
MaTepuabl JIEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypc]| : KOHCHEKT JICKIIHiA /
M. A. Ilnotanckas [u np.] ;
CII6. I'VAIL 2017. - 271 c.

bubnmorexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?85175

MarepuanoBeneHue u
MaTepuasbl JIEKTPOHHON
TEXHUKH : [ DINEKTPOHHBIN
pecype] : yuebHOE mocobue /
M. A. IInotrsaxckas [u 1p.] ;
CII6. I'VAIL 2018. - 301 c.

bubnmorexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?441468

DNEeKTPOTEXHUYECKHE
MaTepHabl
(TmdnexTpudyecKue
MaTepuabl) :

[ DnexTpoHHBIH pecypc] :
y4eOHO-METOANIECKOE




nocobue / M. A. I[Tnorsackas
[v np.] ; CIIo, I'YAIL 2020. -
108 ¢

DNEeKTPOTEXHUYECCKHE
MaTepHasibl (MArHUTHBIC
MaTepHuabl) :

[ DnekTpoHHBI pecypce] :
y4e0HO-METOINIECKOE
nocobue / M. A. [TnotsHcKast
[u np.] ; CII6, I'YAIL 2020. -
59c¢

bubnuorexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?532349

DNEeKTPOTEXHUYECCKHE
MaTepuabl
(OTyIPOBOTHUKH)

[ DnexkTpoHHBIH pecypce] :
y4eOHO-METOTUIECKOC
nocobue / M. A. [InotsHCKast
[1 op.] ; CIl6, I'VAIL 2020.-
54c

bubnmuotexa ['YAII
https://lib.guap.ru/jirbis2/components/
com_irbis/ pdf view/?641465

DNEeKTPOTEXHUYECKHE
MaTepuaibl (IPOBOIHUKH):
bubnuorexa I'YAII [ DnexTpoHHBIN pecypc] :
https://lib.guap.ru/jirbis2/components/ y4e0HO-METOTMIECKOE
com_irbis/ pdf view/?761468 nocobue / M. A. [InotsHckas
[u np.] ; CII6, IT'YAIL 2020. -
41 c.

7. IlepeueHb 3E€KTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX [UIs OCBOEHUS JAMCLUIUINHBI
npuBesieH B Tabmuie 9.

Tabmuua 9 — IlepedyeHb 3NEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT

URL anpec Haumenosanue

https://pro.guap.ru/ DIeMEeHTHI JIEKTPOHHOTO Kypca Mo AUCHUIUINHE pa3MeIleHbl BHYTPH
OUOC I'YAII «MHTerpupoBaHHas cpeaa o0yueHHsD

8. IlepeueHb HH(MOPMAIIMOHHBIX TEXHOJIOT MM
8.1. IlepeueHp mMporpaMMHOrO OOECHEYEHHUs, HCIOJIb3YEMOr0 MpU OCYILIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCHUILTUHE.
[Iepeuenp ucnoaB3yeMOro MporpaMMHOIo o0ecriedyeHus npecranieH B Taduuue 10.

Ta6mmma 10— ITepedyeHb nporpammuoro obecredenus

No /1t HaunmenoBaunue

DnektpoHHas nHopMaIrmoHHo-oO0pa3oBaTenbHas cpena ['Y Al «MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpadorana corpyaaukamu ['Y AT
(BBenmeHa B skcruryaTaruto npuka3zom ['YAII ot 06.06.2017 Ne 05-215/17), nepedyeHnb
MoayJel U uX (PyHKIIMOHATFHOE Ha3HAYEHHE U3JI0KEHBI 110 CChLIKE
https://guap.ru/it/system/iso



https://pro.guap.ru/

OdunmanbHbIi caliT 00pa3oBaTeNbHON OpraHn3anuy B ceTn «HTepHeT»
(https://guap.ru/), pazpabotan corpyanukamu I'YAII (BBeieH B dKCILTyaTaIMIO
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

LibreOffice 5 (JIunensuss LGPLv3)

Microsoft Office 2019 (norosop I'YAII, undopmarust o TUIEH3UH IPECTaBICHA MO
ccwlIke https://guap.ru/it/system/iso/po)

MozillaFirefox(munensuun GPL/LGPL/MPL)

VLC mediaplayer (JIunensusi: GNU LesserGeneralPublicLicense v2.1+)

CHCLII/IaJIBHLIe IIPpOrpaMMHELIC CPEACTBA

Mathcad - (zorosop I'VAIL, undopmarus o IUIEH3UH MPeICTaBIeHA 10 CChIIKE
https://guap.ru/it/system/iso/po)

MathWorks MATLAB (morosop I'YAII, nadopmarius o JIMIEH3WH TTPEICTaBICHA

o cchbuike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn HMH(OPMALIOHHO-CIIPABOYHBIX CUCTEM,UCITOJIb3yEMBIX pu
OCYILIECTBIIEHUH 00pa30BaTEILHOTO MpoIecca MO AUCIUIIINHE

[lepeuenr wucmONb3yeMbIX HH(GOPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEACTABIEH B
tabmue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

DNeKTpOHHBIE OMOINOTEYHBIE PECYPCHI U CHCTEMBI

OnexkrpoHHbIi Katanor oubmmoreku I'YAII ¢ goctynom k 6a3e MmoJTHOTEKCTOBBIX
uznanuii (https://lib.guap.ru.), roctyn yepes TNYHBINA KAOMHET YUTATENS OUOINOTEKN
I'YAIT

Hayunas anekrponnas 6ubnuoreka «eLIBRARY» (https://elibrary.ru/), moctyn
yepe3 JIMYHbIN kabuHeT untatens oudmuorexu I'YAIL a takxke no [P -agpecam
I'YAIT

OBC «Jlanb» (https://e.lanbook.com/), nocTyn uepe3 TUUHBINA KAOMHET YUTATEINS
oubnunorexu ['YAIL a taxoke mo IP -anpecam I'VAIIL

ObC Koncoprmyma aspoxkocmudeckux By30B Poccun (http://elsau.ru/ suai), moctyn
no IP-anpecam 'Y AIIL

OBC Znanium (https://znanium.ru/), IT0oCcTyn Yepe3 JIMYHBIA KAOWHET YUTATEIIs
oubimorexku ['YALII, a Taxoke no IP -anpecam 'Y AIL

OopasoBarenbas wiatpopma «tOpaiit» (https://urait.ru/), nocryn uepes TUUHBIN
kaOuHeT untatens oubmmorexku ['Y AT a Taxxke o [P -agpecam I'YAII

CoBpemeHHbIe npodeccroHaNbHbIE 0a3bl JAHHBIX

®denepanbHblil moptan «Poccutickoe oopazoanue» (https://ro-edu.ru/), cBOOOIHBII
JIOCTYI

PedeparuBnas 6a3a qaHHBIX PEIICH3UPYEMOUM HAYIHOU JTUTEPATYPHI SCOPUS
(https://www.scopus.com/), noctym 1o IP -agpecam 'Y AII

Kypnan rexunueckoit ¢pusuku, XKypnan "OnTuka ¥ COEKTPOCKOus "
(journals.ioffe.ru), cBOOOHBIN JOCTYTI

9. MarepuanbpHO-TeXHUYECKas 6a3a



CoctaB MaTepHambHO-TEXHMUYECKON  0a3bl, HEOOXOAMMOW Il  OCYIIECTBIICHUS
00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, PeICTaBlIeH B Tabmwmie 12.

Ta6ymmma 12 — CocTaB MaTepHaibHO-TEXHHUECKON 6a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bl (pu HEOOXOAMMOCTH)

1 YueOHas aytuTOpHst 17151 3aHIATHI JICKITMOHHOTO THIIA.
ObecnieueH 1OCTYM B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obpasoBarenbhyto cpeny ['YAIl o nokanbHON
BBIYMCIIMTEIILHON CEeTH WK To4ke goctyna WiFi

3 | YuebOnas aynuropus ajis 1ab0paTOpHBIX padboT, A 14-03
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYJIBTAIUH, IS (yn.Tacremno,n.15)
TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOMN aTTeCTallUu.
JlaboparopHoe obopyaoBaHue: pabouyne mecta — 20 TIT.
Ob6ecrieueH 1OCTYI B 3JIEKTPOHHYIO HHGOPMAITMOHHO-
obpaszoBatenbuyto cpeny ['YAII mo nmokanbHON
BBIYHCIIUTEILHON CeTH MM Touke noctyna WiFi

3 | Ilomemenue st CaMOCTOATENBHON pabOThI O0yUaroUIMXcs - 22-19 (yn. bonbias
Ywuranbueiii 3an oundnuoteku 'Y Al cnienmanu3upoBaHHas Mopckas, 1.67, IuT.
MebeIb; epcoHaTbHbIe KOMITbIoTephl — 10 1mT., A)

o0ecriedeH JOCTYM B JIEKTPOHHYIO HH(DOPMAIIMOHHO-
oOpazoBarenbhyto cpeny ['YAII o nokanbHOM
BBIUMCIIUTENIBHON ceTH 1 Touke noctyna WiFi, a Taioke k
INEKTPOHHO-OMOIMOTEYHBIM cHcTeMaM, pedepaTuBHON Oa3e
JIAHHBIX Scopus; konupoBajabHbIK anmapat Kyocera KM2035.

10. OueHouHble cpeAcTBa JUIsl POBEACHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLEHOYHBIX CpPEACTB JUId MPOBEACHUS TNPOMEKYTOUYHOM aTTecTaluu
00yyJaromuxcs no JUCUUIITMHE TPUBEeH B Tabiumie 13.
Tabnuua 13 — CocTaB OLEHOUYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEXYTOYHOM aTTecTallu

By npomMeKyTO4YHOM aTTecTaluuu [IepedyeHp OLICHOYHBIX CPEACTB

Cnucok BOIpoCOB K IK3aMEHY;
DK3aMeHAIIMOHHBIC OMIIETRI™;
3amauw;

TecTsl.

DK3aMeH

[Mpumeyanue: *sK3aMeHaAIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1ay TaOIuIb 15.

10.2. B kauecTBe KpUTEpHEB OLEHKHM YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHINI OOyYaloNIMMHCS TPUMEHsIETCS S-OaitpbHas IIKajga OUEHKH CPOPMHPOBAHHOCTH
KOMIIETEHIIMH, KOoTopasi mpuBefeHa B Tabnuie 14. B TeueHne cemecTpa MOKET UCHOIb30BATHCS
100-6annpHas  ImIKajJa  MOJYJIbHO-PEHTHMHIOBOM  CHUCTEMBl  YHHUBEpCHUTETa,  IpaBUiIa
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu OlIEHKH YPORHa COOPMMPOBAHHOCTY KOMIIETEHIUM

OlieHKa KOMIIETEHITNH

XapakreprcTika chOpMUPOBAHHBIX KOMITETEHIIANA
5-0aiUIbHAs IIKaIa P P (popvmp

OOyuatomuiics:
«OTIITIHO» — TyOOKO M BCECTOPOHHE YCBOWII IPOTPAMMHBINA MaTepual;
«3a4TCHO» — YBEpPEHHO, JIOTUYHO, I10CIEJ0BATEIbHO U TPAMOTHO €TI0 U3/1araeT;

— OIMMpPasCh HAa 3HAHMA OCHOBHOW M JOHOJHHUTEILHOMN JIMTCPATYPBhI,




OlieHKa KOMIIETEHITNH

XapakreprcTika chOpMUPOBAHHBIX KOMITETEHIIANA
5-0aiUIbHAs IIKaIa P P (popvp

TECHO CBA3BIBAET YCBOCHHBIE HAYUYHBIE TOJIOXKEHHUS C MPAKTHIECKOM
JeSITENbHOCTBIO HAMPABJICHUSL;

— yMeno 0O0CHOBBIBAET M aPIyMEHTHUPYET BBIIBUTAEMBIE M HIEH;

— JIeJIaeT BBIBOJIBI U 000O0IICHHS;

— cBOOOJTHO BIIAJIEET CHCTEMOM CIENaIn3UPOBAHHbBIX OHATHIA.

— IPABMIILHO BBITOIHUI 0T 90% 10 100% TecTOBBIX 3aaHuil .

OOyuaromuiics:

— TBEPJIO YCBOMUII IPOrPAMMHBIA MaTepHall, IPAMOTHO U IO CYIIECTBY
M3J1araeT ero, ONMpPasch Ha 3HAHUS OCHOBHOM JINTEPaTyPEI;

— He JIONMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIO» — YBA3BIBAET YCBOEHHBIE 3HAHUSA C NPAKTUYECKOM JEATEIBHOCTBIO
«3aUYTEHO» HATIPABIICHMS;

— apTyMEHTHPYET Hay4HBIE OJIOKEHHS;

— JIeJIaeT BBIBOJIBI U 0000IIECHHS;

— BJIQJIEET CHCTEMOI CIIENUATN3UPOBAHHBIX OHATHIA.

— OPaBUIILHO BBIIOIHUI OT 70% 110 89% TECTOBBIX 3aJaHUH .

— 00yJaroIuiicss YCBOMII TOJIBKO OCHOBHOMW MPOTPaMMHBIN MaTepHa,
[0 CYLIECTBY M3JIaraeT €ro, OIMpasCh HAa 3HAHUSA TOJIBKO OCHOBHOU

JIUTEPATYPBHL;
— JIOIyCKaeT HeCYIEeCTBEHHbIE OIIMOKN U HETOUHOCTH;
«yJIOBJICTBOPUTENILHO» | — UCHIBITBIBAET 3aTPYJHEHUS B IPAKTUYECKOM INPUMEHEHMM 3HAaHHUU
«3a4TEHO» HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HAayUHbIE MOJI0KCHHUS,

— 3aTpyaHsieTcs B GOPMYJIMPOBAHUHU BBIBOJOB U 000OIIEHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CHELUATU3UPOBAHHBIX MOHITUH.
— IPaBWJILHO BBINOJIHMI OT 51% 10 69% TECTOBBIX 3aJaHui .

— oOyyaromuiics He yCBOWJ 3HAYUTEIBHOH YacTH IMPOTPaMMHOIO
Marepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE OMMOKM ©  HETOYHOCTH  MpH
paccMOTpeHHHU Npo0IeM B KOHKPETHOM HaIlpaBICHHUH;

— WCTBITHIBAET TPYAHOCTH B MPAKTHUECKOM NMPUMEHEHUH 3HAHWH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHS,

— He (OpMYIIHPYET BBIBOAOB U 0000IIICHUH.

— TIPABUJIBHO BBIMOJIHUI MeHee 51% TeCTOBbIX 3a1aHUH .

«HEYHAOBJICTBOPUTCIILHO
»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM HHBIE MAaTEPUAJIbL.
Bomnpocs! (3agaun) 11 s5K3aMeHa mpecTaBieHsl B Tadbuume 15.

Tabnuna 15 — Bonpocs! (3a1aun) nis sx3amena

Ne i/ [Tepeuens BompocoB (3a1a4) AJs HK3aMeHa Koz
WHAMKATOpa

1. OO0BsicHUTE 3aBUCUMOCTH CBOMCTB MaTEPUAJIOB OT CTPYKTYPBHI. OIIK-7.VY.1
Kpucraminueckue u amopbHble MaTEpUaIIbL.

2. | OOBsicHATE TPUYMHBI BOSHUKHOBEHUS 1e()EKTOB CTPOCHHUS OIIK-9.3.1
KPUCTAUTMUECKUX MAaTepUAJIOB U MX BIMSHHE HAa CBOICTBA MaTEPHAJIOB.

3. | OObsicHUTE 3aBUCUMOCTh CBOWCTB MaTEpUaJIOB OT TUIIA CBA3H MEKIY OIIK-9.B.1
YacTULIAMHU B KPUCTAJLIE.

4. | O0bsacHuTe BausiHUE (Ha30BOT0O COCTaBa CIIABOB HA UX CBOMCTBA. OIIK-7.V¥.1

3. OO0BsicHUTE PHEPTETUYECKHUE YCIOBHS U 3TAIBl KPUCTATUTH3AIIUN OIIK-9.3.1
CILIaBOB

6. [Ipoananu3upyiiTe AMarpaMmy COCTOSIHUSL IBYXKOMIIOHEHTHBIX OIIK-9.B.1
CIUTaBOB, 00pa3yIOIIMX MEXaHUIECKUE CMECH U3 YUCTHIX KOMIIOHEHTOB
1 BbIOEpUTE 00JIaCTh UX TPUMEHEHUS




7. | IlpoananusupyiTe 1uarpaMMy COCTOSIHUS JBYXKOMIIOHEHTHBIX ciutaBos | OIIK-7.Y.1
C HEOTPAHWYEHHOM PACTBOPUMOCTBIO KOMIIOHEHTOB U BBIOEpUTE
00JacTh UX MPUMEHEHUS

8. [Ipoananu3upyiite AMarpaMmy COCTOSIHUS IBYXKOMIOHEHTHBIX OIIK-9.3.1
CIUIaBOB, KOMIIOHEHTBI KOTOPBIX OTPaHUUYEHO PACTBOPUMBI B TBEPAOM
COCTOSIHUM M 00pa3yloT 3BTEKTUKY U BbIOEpUTE 00J1aCTh UX
IPUMEHEHUs

9. OO0bsicHUTE BIMSHIE XUMHUYECKOTO COCTaBa U CTPYKTyphl opranundeckux | OITK-9.B.1
IIOJIMMEPOB Ha UX CBOMCTBA

10. | OObsicCHUTE BIUSHHE XMMUYECKOT'O COCTaBA U CTPYKTYPBI OIIK-7.V.1
HEOPraHMYECKUX CTEKOJ U KEpaMUKHU Ha MX CBOMCTBa

11. | [IpoBenuTe CpaBHUTENBHBIN aHAIN3 AIEKTPUUECKUX CBONCTB OIIK-9.3.1
MaTepHaAJIOB HA OCHOBE 30HHOM HEPreTUYECKOM CTPYKTYPBI

12. | OOBsicHUTE 3aBUCUMOCTD YJICIBHOTO COTIPOTUBIICHUS! METAIJIOB U OIIK-9.B.1
CILUIaBOB OT TEMIIEPATyphl U (a30BOro cocTaBa

13. | [IpoBenuTe CpaBHUTENBHBIN aHAIN3 CBOMCTB MPOBOIHUKOBBIX OIIK-7.V.1
MaTepHaJIOB 10 0071aCTH X NPUMEHEHUS

14. | ChopmynupyiitTe yCIoBuUs CBEpXIIpoBOasIIero coctosuus u npusenure | OITK-9.3.1
IpUMEPbI MaTEPUAJIOB C CBEPXIIPOBOSIIMMH CBOMCTBaMHU M 001aCTh UX
IPUMEHEHUSI.

15. | O6bsicHUTE COOCTBEHHYIO MMPOBOIUMOCTD MOJIYIPOBOJIHUKOB U OIIK-9.B.1
3aBUCHUMOCTbD YJI€IbHON IPOBOJAUMOCTH OT TEMIIEPATYPBI.

16. | IIpoananusupyiite sBieHue GOTONPOBOAMMOCTH B onynpoBogHukax, | OIIK-7.V.1
IPEJICTaBbTE CIEKTPAIbHYIO U CBETOBYIO XapaKTEPUCTUKY
HOJYIPOBOJIHUKA

17. | [Ipoananu3upyiTe KOHTAKTHBIE SIBJICHUS HA TPAHUIIE IPUMECHBIX OI1K-9.3.1
IIOJIyTIPOBOJIHUKOB, IIPEJCTABBTE BOIBT-aMIIEPHYIO XAPAKTEPUCTUKY P-
11 Iepexoja

18. | IlpuBeauTe KiIacCUPHUKAIMIO MTOTYTTPOBOJIHUKOBBIX MAaTEPUAIIOB 110 OIIK-9.B.1
XUMHUYECKOMY COCTaBY U 00J1acT NPUMEHEHHUs

19. | OOBsicHUTE SIBIIEHUE MOJIIPU3ALINN AUIIEKTPUKOB B JIEKTPUYECKOM OIIK-7.V.1
1oJIe, TANTE ONpeIesICHUE AUIICKTPUUECKON MPOHUIIAEMOCTH

20. | IIpoananu3upyiTe NPUUYMHBI IUIIEKTPUUECKUX ITOTEPD B OIIK-9.3.1
JMRJIEKTPUKAX U BUJIbI IPOOOS AUIIEKTPUKOB

21. | ChopmynupyiiTe TpeOOBaHHS K XapaKTEPUCTUKAM U CBOWCTBAM OIIK-9.B.1
U30JIIIMOHHBIX MAaTEPUAJIOB.

22. | OOBSICHUTE CBOMCTBA CETHETOIIEKTPUKOB U 00JaCTh X MPUMEHEHUS OIIK-7.¥.1

23. | OOBsicHUTE SABIEHUS NPsAMOro U oOpaTHOro nbe3odpdexra. IIpuseaure | OIIK-9.3.1
IIPUMEPHI [TbE€30UIEKTPUKOB, X CBOICTBA U IPUMEHEHHUE.

24. | IlpoaHanu3upyiTe MarHUTHBIE CBOMCTBA MaTEpPHAIOB HA OCHOBE UX OIIK-9.B.1
MarHMTHOM BOCIIPUMMYHBOCTH

25. | ChopmynupyiiTe OCHOBHBIC XapaKTEPUCTUKH MAaTEPHAIIOB C OIIK-7.V¥.1
YIOPSAOYEHHON MarHUTHOU CTPYKTYPOH.

26. | IlpoBenuTe CpaBHUTEIBHBINA aHATIN3 CBOMCTB U KIACCUPHUKALIIO OIIK-9.3.1
MarHUTOMSTKMX MaTe€pHasoB.

27. | llpoBenuTe CpaBHUTEIHHBINA aHAIN3 CBOMCTB M KJIACCHU(UKAIIUIO OIIK-9.B.1
MarHUTOTBEP/IbIX MAaTEPUAJIOB

28. | Chopmynupyiite TpeOOBaHMS K MAarHUTHBIM MaTepuaiam cnenuanpaoro | OITK-7.Y.1
Ha3HAu€HUs B COOTBETCTBUU C 00aCThIO UX NPUMEHEHHUs

29. | ChopmynupyiiTe HOHITHSI MEXAHHUECKUX, IKCIUTYaTAIlMOHHBIX U OIIK-9.3.1

TEXHOJIOTHYECKHUX CBOMCTB KOHCTPYKIIMOHHBIX MAaTCpHUAJIOB.




30.

OueHuTe KOHCTPYKIMOHHYIO TPOYHOCTh MaTepuasa Mpu CTaTHUECKUX
Harpys3kax.

OIIK-9.B.1

31.

OneHuTe KOHCTPYKIMOHHYIO TPOYHOCTh MaTepualia Mpu JMHAMUYECKUX
Harpy3Kax.

OIIK-7.V¥.1

32.

ConoctaBbTe METO/IbI TOBBILIEHUSI KOHCTPYKIIMOHHOMN MPOYHOCTH
MaTepHualia Py CTATUYECKUX U TMHAMUYECKUX HArpy3Kax

OIIK-9.3.1

33.

IIpoBeauTe CpaBHUTENBHBIN aHATIU3 CBOMCTB KOMITO3UIIMOHHBIX
KOHCTPYKLIMOHHBIX MaTEPHAJIOB

OIIK-9.B.1

34.

OO0bsicHUTE 0OCOOCHHOCTH CTPYKTYPBI U CBOWCTB HAHOPA3MEPHBIX
MaTepHalIoB.

OIIK-7.V.1

35.

UeM MPUHIMIHAIBHO OTINYAIOTCS CHCTEMAaTHIECKUE U CITydaifHbIe IOTPEIIHOCTH
n3mepennit? [lpuBenure npuMepsl HCTOYHUKOB TEX U APYTUX M O0BSICHUTE, KAKUMH
METOJIaMU MX MOYKHO YMEHBILIHUTh WM UCKIIIOUUTh.

36.

OOBsicCHUTE 3aBUCUMOCTh TOYHOCTH M3MEPEHH OT CBOWCTB Marepualia
M3MEPHUTENILHOI0 HHCTPYMEHTA (HanpuMep, KO3 UIIMEeHTa JINHEWHOTO paclIupeHHs,
TBEPJIOCTH) ITPU U3MEHEHUH TEMIIEPaTYPhl OKPYKAIOMIEH CpPeIbI.

37.

KaxoBbI pr3ndeckre npuarHB BOSHUKHOBEHUS TPYOBIX IOTPEITHOCTEH (IIPOMAaxoB) U
10 KaKHUM CTaTHCTHYECKUM KPUTEPUSAM (HalpUMep, IPaBHUIIO «TPEX CUTM HITH
kpurepuii [llapiibe) MX BBISBISIOT B BBIOOPKE JTAaHHBIX?

38.

OOBsiCHUTE BIUSIHUE CTPYKTYPBI MaTepHaia (KpUCTAUIMIECKON WM aMOp(HOiT) Ha
€ro MoBe/IeHHE [IPU Harpy >KeHUH B IIpoliecce U3MEPEHHsI TBEPIOCTH WM IPOUYHOCTH.

39.

B yem cyTh IpsAMBIX, KOCBEHHBIX, COBOKYIIHBIX M COBMECTHBIX U3MEPEHUI?
IIpuBennTe MpUMEpBHI, KOT/Ia OAWH U TOT k€ (PU3NIECKUI TapaMeTp MOKHO U3MEPUTH
MPSIMBIM U KOCBEHHBIM METOJIOM.

40.

Ha3oBuTe 0CHOBHBIE 2JIEMEHTHI CTPYKTYPBI TOCYJapCTBEHHONW CHCTEMBI 00ECIICUeHNUS
enuHctBa n3mepennit ('CH) B Poccun. KakoBa poiib 3Ta0HOB M TOBEPOYHBIX CXEM B
nepejaue pasMepa eIuHUL?

41.

OObsicHUTE Ha3HAUEHHE U (PU3UYECKUE TPUHIIMITBI paOOThI TAKUX CPE/ICTB U3MEPEHHUH,
KaK PhIYaKHO-MEXaHUIECKUE, TEH30METPHUECKHE U IIbE303IEKTPUIECKUE
nmpeoOpa3oBaTesu.

42.

Kak BeITOTHHATE CpaBHI/ITeHLHHﬁ aHaJIn3 ABYX CPCACTB U3MCPCHUS (HaanMep,
MTAHTCHOUPKYJIA U MHKpOMCTpa) IO METPOJIOTMYCCKUM XAPAKTECPUCTUKAM: [ICHA
ACJICHUS, MTPCACIIbI H3Mep€HHﬁ, a0COIIOTHAS U OTHOCHTEIILHAS HOFpeIHHOCTI)?

43.

O6’bHCHI/ITe OHEPIreTUYCCKUEC YCIOBUA U 3TAllbl KPUCTAJIJIU3allUU CIJIaBOB, HO
MMPUMEHHUTEIBHO K BIIMSAHUIO CKOPOCTH OXJIAXKJICHNA Ha BEJINYUHY 3€pHA, a
CIIeZIOBATENFHO, Ha Pa30pocC (IHUCIIEpPCHI0) pe3yIbTaTOB MEXaHUIECKUX HCIIBITAHUN B
MapTHH.

44.

OHI/IH.II/ITC AJIrOPpUTM CTATUCTAUYECKOU O6pa6OTKI/I PE3YIbTATOB MHOT'OKPATHBIX
PAaBHOTOYHBIX H3MepeHPII7[Z OT NOCTPOCHUS BAPUALIMOHHOI'O psiJia 10 pacueTa
JAOBEPUTCIIBHOTO MHTCPBAJIA JJId 3aﬂaHHOI>i ﬂOBepHTeJ’ILHOﬁ BEPOATHOCTU (HaHpI/IMep,
0,95).

45.

Kakue Buibl KOHTPOJISI KA4eCTBA MPOYKIUH Bbl 3HaeTe (CIIOIIHOMN, BEBIOOPOYHBIH,
pa3pymaiomui, Hepa3pymaromnii) 1 Kak Ha MPaKTHKe BEIOMPAIOT 00beM BHIOOPKH IS
CTAQTHCTUYECKOI'0 MPUEMOYHOTO KOHTPOJISA?

Bormpocsr (3amaun) ais 3aueta / mudd. 3adera npeacraBicHbl B Tabmauie 16.

Ta6ymmia 16 — Boripocs! (3agaun) s 3aueta / qudd. zauera

Ne m/m [Tepeuens BompocoB (3ama4) asns 3ayeta / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE MPEIYyCMOTPEHO

B Tabnuue 17.
Tabauna 17 — IlepeyeHb TeM Ui BHIIOIHEHHS] KypCOBOTO MPOEKTA / KYpCOBOM pabOThI

[lepeuenb TeM Ui BBHIOJHEHUS] KYpCOBOIO IPOEKTa/ KypcoBOM pabOThl MpeACcTaBIICHBI

Ne i/t

paboTHI

[TpumepHBIii IepedeHb TeM Ui BBIOJIHEHHS KypPCOBOTO IPOEKTa/ KypcOBOM

Y4eOHBIM IJIAHOM HE TIPEyCMOTPEHO




Bonpockl 111 mpoBeIEHHST TPOMEKYTOYHOM aTTeCTallMk B BUIE

mpecTaBiIeHbl B Tabmwuie 18.

Tabnuna 18 — IlpuMepHbIN IepeYeHb BOMIPOCOB JUIs TECTOB

TECTUPOBAHUSA

Ne
/o

[IpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1

Ilpouumaiime 3a0anue u evlbepume 00UH NPAGUILHBLIL OMEEM
YKax)uTe K KakuM JedeKTaM KPUCTAIUTMUECKUX CTPYKTYP OTHOCSTCS
rpaHulIbl 3epeH?

a) TOYeUHbIE Ae(PEKTHI

0) BakaHCHH

B) TIOBEPXHOCTHBIE 1e(PEKTHI

T') TUCITOKAIUH

OIIK-1.3.1

Ilpouumaiime 3a0anue u evidepume 0OUH NPABUILHBLIL OMEEN
OnenuTe, Kak BIMUAET HAKJIEN Ha yEIbHOE JIEKTPUIECKOe
COIPOTHBIIEHUE MEJIHBIX CIUIaBOB?

a) HE BJIMSICT

0) yBeTMYMBaeT

B) YMEHbIIAeT

1) YMEHBIIAET IIOTHOCTH J1e(hEeKTOB

OIIK-1.3.1

Ilpouumaitme 3a0anue u pacnonoxcume 6apuaHmvl OnMeema 6
RPABGUILHOU NOC/1€006AMETbHOCHIU.

YkakuTe CTaIMU PeaKIMHU IVIACTUYHBIX CIJIABOB HA HATPYJ/KeHHe:
a) ynpyras nedopMarus;

0) iactuyeckas aedopmarius;

B) pa3pylieHue

T') HaKJIen

OIIK-1.V.1

YcTaHOBHTE NMPABUILHYIO NOC/IEI0BATEILHOCTh CTPYKTYPHBIX
3J1eMeHTOB MeTaJllIa B MOPsi/IKe YBeJIMYeHHsI HX pa3Mepa:

a) KPpUCTAJUIUT (3€PHO)

0) neMeHTapHas sueika

B) HOHBI

T) arioMepar 3épeH

OIIK-1.V.1

Ilpouumaitme 3a0anue u oaiime ceoii pazeepHymaulii 6apUaAHm
omeema.

3anuinTe pa3BepHYTHIM OTBET HA BOIIPOC.

B yem 3akiii0uaercsi 00paTHBIN NMbe303JIeKTPUYeCKni Y (heKT.

OIIK-1.B.1

Ilpouumaiime 3a0anue u oaiime ceo0ii pazeepHymaulii 6apUAHM
omeema.

3anuuuTe pa3BEpHYTHIN OTBET HA BOIIPOC

Kakmue cBoiicTBa 3BTEKTHYECKHX CIJIABOB ONPeIeJAI0T HX
NPUMEHEHHE B KaueCTBe MPUII0eB

OIIK-1.B.1

[lepeyeHb TeM KOHTPOJIHBIX PabOT MO IUCIMILIMHE OOYYaroImuXxcs 3a04HON (HOpMBI
00y4eHus1, IpeICTaBICHbI B Tabwie 19.

Ta6mmma 19 — [lepevyeHb KOHTPOIBHBIX PabOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmoTtpeno




10.4. Metonuueckue  MaTepuanbl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
MHAMKATOPOB, XapaKTEpU3YIOIIUMX JTanbl (HOPMUPOBAHMS KOMIETEHLUH, cojaepkarcia B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIIl, pernameHTHpYyHOIIMX NOPSAAOK M MPOLERYPY
MIPOBEJCHUS TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00yJaroluxcs
I'VAIL

11. Metoauyeckue ykazaHus sl 00y4JarOIIMXCs 10 OCBOCHHIO JUCITUTUTHHBI

HGHLIO AUCHUIIIINHBI ABJIACTCA HOHy‘-ICHI/IC CTyI[eHTaMI/I HGO6XOI{I/IMLIX 3H3.HHI>1, YMeHI/Iﬁ
YW HABBIKOB B O0JACTH CO3[aHUS TOJIEPKUBAIOIICH 00pa30BaTEbHON Cpebl MPENo1aBaHus
I/IH)KeHepHLIX JOUCLUITIINH. OGy‘-IaIOH_[I/IMCSI HpGILOCTaBJI}IeTCSI BO3MOXXHOCTH paSBI/ITL )41
MPOJICMOHCTPUPOBATh HABBIKK B  O0JIACTH, CBSI3aHHOM C TOJYYCHHEM CTYyJIEHTaMU
TCOpCTH‘-I@CKI/IX 3HaHI/Iﬁ 58 HpaKTI/I‘-IeCKI/IX HABBIKOB 110 MaTepI/IaHOBCIICHI/HO, MaTepI/IaﬂaM,
MIPUMEHSEMBIM B KOHCTPYKIIUSAX YCTPOMCTB, METOJaM M CPEACTBAM KOHTPOJISI M MCCIICIOBAHMS
UX XapaKTePUCTUK.

11.1. Meroauueckue ykazaHus s OOYyYaroIIUXCS [0 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAu€HHUE JIEKLMOHHOI'O MaTepuala — JIOTMUECKHU CTPOMHOE, CUCTEMHOE,
riy0oKoe M sICHOE WU3JI0XKEeHHe ydeOHoro marepuana. Ha3HadeHune COBpEMEHHOM JieKIUHU B
paMKax IUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO 10 TEeME, a B OCBOCHUU
(GyHIAMEHTaJIbHBIX NPOOJEM JUCHMIUIMHBL, METOJOB HAy4YyHOI'O IIO3HAHUSA, HOBEHIIMX
JOCTIDKEHUHM Hay4dHOH MbIcau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QyHKUUH. JIeKus packpblBaeT NOHATHHHBIN anmapaTt
KOHKPETHOW o0yiacTH 3HaHuUs, €€ mpoOieMbl, AaeT LEJIbHOE MPEACTaBICHUE O IUCIMILIMHE,
IIOKa3bIBAET B3aMMOCBS3b C IPYTMMU JAUCHUILINHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMIMMUCS JIEKIIMOHHOTO MaTepraa;

— TOJY4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIpeJeNIIeTCs LIeJIeBOM YCTAaHOBKOM K KaXK10H KOHKPETHOM TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOM pabOThl COBMECTHO C NMPEMOAABATEIEM;

— pa3BuTHE TNPO(PECCHOHANBHO-ICIOBBIX  KAadyecTB, JIOOBM K  TpeaMeTy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIICHUS.

— MOsIBJIEHHE HE0OXO0AUMOTr0 HHTEpeca, HEOOXOIUMOTI0 ISl CAMOCTOSITEIbHOM paboThI;

— TOJY4YeHHE 3HAaHUN O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM M TEXHUKH H O
IIPOTHO3€ UX pa3BUTHs Ha OJIKAMIINE TOJIbl;

— Hay4yuTbCid METOAMYECKH 00pabaThiBaTh MaTepHuai (BBLAEIATH IJIAaBHbIE MBICIH U
IOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATh MX B  Pa3iIUYHBIX
bopmyIHpoBKax);

— MOJlyYeHHE TOYHOTO TOHUMAHHUs BCEX HEOOXOTUMBIX TEPMUHOB U TIOHSATHIA.

JlekIMOHHBIN MaTepuans MOXKET CONPOBOXKAATBCS JIEMOHCTpalueil ciaigoB u
UCTIOJIB30BAaHUEM DPA3aTOYHOTO MaTepuaja IpH TPOBEIECHHH KOPOTKHX IHCKYCCHH 00
0COOEHHOCTSX IPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npe1ocTaBiIeHUs JIGKIIMOHHOTO MaTepuaIa:

- TeMaTUYeCKHe JIEKIMHU IO pa3JiesaM Kypca;

- IEMOHCTpAIUs CJaiI0B;
- KOHTPOJIbHBIE BOIIPOCHI K pasziesiaM Kypca.

JIeKIMoHHBIE MaTepHallbl UMEIOTCS B M3JAHHOM BHJE, B BHUJE JJICKTPOHHBIX PECYPCOB
oubnuorexku ['YAIL

11.2. Metoauveckue ykazaHHs A OOydYalOIIUXCS IO BBIMOJTHEHHUIO J1TA00OPATOPHBIX
pabot



B xozme BbIMomHEHHsA J1a0OpAaTOPHBIX pabOT oOOydYaromuiicss IOJKEH YriayOuTh H
3aKpEeNHTh 3HAHWSA, MMPAKTHUECKHUE HABBIKH, OBJIAJETh COBPEMEHHOW METOAWKOH W TEXHHUKOH
HKCIEPUMEHTAa B COOTBETCTBMM C KBaJM(PHUKAIMOHHON XapaKTepUCTHUKOH oOyuarorerocs.
Brinonnenune 1abopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIBbHO-NPAKTUYECKON, pacyeTHO-
aHAJMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BreimonHenue yabopaTopHBIX paOOT OOydarolUMCs SIBISIETCS HEOTHEMJIEMON YacTbiO
U3yYeHHs] JTUCLMIUIMHBI, OIpeneNsieMoil y4eOHbIM IUITAaHOM, M OTHOCHTCS K CpEACTBaM,
o0ecIIeunBarOIINM PELICHHE CIEAYIOMNX OCHOBHBIX 337a4 00yJaromerocs:

— IpUOOpETEHHE HABBIKOB MCCIEIOBAHUSA IPOLIECCOB, SIBIEHHUM U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIUILTNHEI;

— 3aKperuieHHe, pa3BUTHE W JETATU3aIMsl TEOPETHUYECKUX 3HAHHM, TMOJTYYCHHBIX Ha
JCKIHSIX;

— IOJlyuyeHHE HOBOH MH(OPMAIMH [0 N3y4aeMON JAUCIUILIUHE;

— npuoOpeTeHHEe  HABBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000py1I0OBaHHEM U TPUOOPAMHU.

3aanue U TpeOOBaHUsS K IPOBEICHUIO JaO0PaTOPHBIX PaboT
JlaGoparopHble pabOThl BBIIOJHSIOTCA B J1a0OpAaTOPUU  MaTEpUAIOBEICHHS Ha

71a00PaTOPHBIX YCTAHOBKAX C 3aIIOJHEHHEM IIPOTOKOJIa U3MEPEHUIA.

Crpykrypa 1 hopMa 0T4ETA 0 JaOOpaTOPHOH padboTe

Otuet o nabopaTopHO paboTe BKIIOYAET O0s3aTENIbHBIC IMYHKTHI, MPECTABICHHBIC B
METOJIMYECKUX YKA3AHUSX.

TpeboBanusa K 0OpPMIICHHIO OTYETA O Ja0OpaTOpHOM padoTe

TpeboBanust K 0hOPMIICHUIO OTYETA MPEACTABICHBI B METOJUIECKIX YKA3aHUIX

11.3. Meroauueckue yka3aHus JJIsl OOYYaOUIUXCS M0 MPOXO0XKICHUIO CAMOCTOSTEILHON
paboThI

B Xxo/e BBITIOJIHEHUSI CaMOCTOSITEIIBHON Pa0OThI, OOYYAIOLIUICS BBIIOJIHIET pabOTy IO
3aJIaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMPEIoaBarelis, HO 03 ero HenoCpeJACTBEHHOTO
YYaCTHSL.

s oOy4arommxcsi 1Mo 3a04HOM (opme OOydeHHs, CaMOCTOsTeNIbHAs padoTa MOXKET
BKJTIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOIHEHHSI CaMOCTOSATEIBHON pabOThl, y 0Oydaromierocs GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMHU M CHUCTEMATHU3allUU HpI/IO6peTaeMI)IX 3HaHPII71, O6eCHe‘II/IBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYECHHsI, I[OMOTaeT IOJYyYUTh HABBIKUA IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHSI.

MeToauYecKUMH ~ MaTepualiaMHi,  HANpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aIOMUXCASBISIOTCS:

— y4eOHO-METOAMYECKUN MaTepual Mo AUCHUIUINHE;

— METOJMYECKUE YKa3aHUs 10 BBITOJHEHHIO KOHTPOJBHBIX paboT (st 00yJaromuxcs
10 3209HOU (hopMe 00ydeHUs).

11.4. Metoauueckue ykazaHusi JUIsi OOYyYarOIIMXCS IO IPOXOXKIACHHUIO TEKYIIETro
KOHTPOJISL yCIIEBAEMOCTH.

Texymui KOHTpPOJIb YCIIEBAEMOCTH IIPEAyCMAaTpUBACT KOHTPOJIb KadeCcTBA 3HAHUU
00yyaroImuxcsl, OCyIECTBISEMOI0 B TEYEHUE CEMeCTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIUINHBI.

IIpy npoBeneHHM TEKYIIErOo KOHTPOJSA YCIEBAEMOCTH MCIONb3YKTCS KOHTPOJIbHbBIE
TECTOBBIE BOIIPOCHI, IIPE/ICTABICHHBIE B METOIMYECKUX YKA3aHUAX IO MPOXOKICHHUIO TEKYIIETO



KOHTPOJISL YCIIEBAEMOCTH. Pe3ysbTaThl TEKYLIEro KOHTPOJIS OLICHUBAKOTCS U YUUTBHIBAIOTCS IIPU
IIPOBEACHUM MPOMEKYTOUYHOM aTTECTALINH.

11.5. Metoauueckue ykazaHus AJig OOydarolUXcs MO MPOXOXKACHUIO MPOMEXYTOUHON
aTTeCTalluu.

[IpomexyTounas  aTrrectauusi  oOOydaroluxXxcs  MpelycMaTpuBaeT  OLEHUBAaHUE
MPOMEXKYTOUHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00yUYeHHs MO AUCLUUIUIMHE BKIIIOYAeT B ceOs
OK3aMeH. OJK3aME€H TMPOBOAUTCA B TMEPHUOJ SK3aMEHAIMOHHOM CECCHMM W 3aBepUIaeTCA
aTTECTallMOHHOMN OLIEHKOM «OTJIIMYHOY, «XOpOILOY, «YZOBJIETBOPUTEIBHOY,
«HEYI0BJIETBOPUTEIILHOM.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUILUIMHBI

Jlata BHeceHUs
W3MCHEHHH U
JIOTIOTHCHUH.

ITonmuce
BHECIILIETO
M3MCHCHMUS

ConepsxaHue U3BMEHEHUI U JOTOTHEHUH

Hata u Ne

IIPOTOKOJIA
3ace/laHus
Kadeapsl

IToamuce
3aB.
Kadeapoit
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