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1 O01mume noJ10KeHHA

Pabouas nmporpamMa u (HOHJ OICHOYHBIX CPEIACTB MUCHUIUIMHBI «MaTepuanoBeaeHue»
COCTaBJICHBI B COOTBETCTBUH C TPEOOBaHUSAMH (e/lepalbHOTO TOCYyJapCTBEHHOTO 00pa30BaTelb-
HOTO CTaHJapTa, YTBEPXKICHHOTO TMpuKazoM MuHoOpHayku Poccuiickori @enepanuu OT
28.02.2018 Nel43, u ocHOBHOM NpodeccrnoHaIbHON 00pa30BaTeIbHON MPOrpaMMbl OATOTOBKU
«TenyoBble 3JIEKTPUYECKUE CTAaHLMU» MO HamnpasieHuto noarotoBku «13.03.01 Temnosnepre-

THUKA U TCIIJNIOTECXHUKA».

3amaun -3HaTh aTOMHO-KPHUCTAIJIMYCCKOC CTPOCHUE MAaTCPpHUaJIOB

AUCIHILTHHBI -3HaTh BUbI U KJIaccu(UKaLMIO MaTepUaioB
-yMeTh BBIOMpPATh HEOOXOAUMBII MaTepual, pemas npopeccuoHalbHbIE 3a/1a-
g

OcHoOBHBIE MarepuanoBeneHue

pazziesnsl / TeMbl

JUCIUIIINHBI

2 IlepedeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs MO TUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH pe3y/abTaTaMu 00pa30BaTe/IbHOM POrpaMMbl

[Ipouecc uzydeHuss TUCHUILIMHBI «MartepuaioBeeHe» HanpaBjieH Ha (popMUpOBaHUE
cienyomux kommnereHui B cootBercTBuu ¢ ®I'OC BO u ocHOBHON 00pa3oBaTeiabHOU Mpo-

rpaMMoii (Tabnuua 1):

Tabmuna 1 — KoMmnereHun 1 niaaHupyeMble pe3yibTaTbl 00y4eHHUs 110 AUCLIUIIINHE

Konx 1 HaumenoBanue
KOMIIETEHIIUHA

NHauKaTopsl TOCTHKEHUS

[TnanupyemMbie pe3ybTaThl
00yYeHUS IO TUCIUTUINHE

O6menpodeccrnonaabHbIE

OIIK-4 Cnoco6eH y4u-
THIBaTh CBOMCTBA KOH-
CTPYKIIMOHHBIX MaTepHa-
JIOB B TETUIOTEXHUYECCKHUX
pacuerax ¢ y4eTom Jiu-
HAMHYECKUX U TETUIOBBIX
Harpy30K

OIIK-4.1 3naer obyactu mpuMe-
HEHUSI, CBOMCTBA, XapaKTepUCTH-
KU U METO/Ibl UCCIIeI0OBAaHUS KOH-
CTPYKIMOHHBIX MaT€pPHAJIOB, OC-
HOBHbI€ 3aKOHBI MEXaHUKH KOH-
CTPYKIIMOHHBIX MaTE€pPHAJIOB, HC-
MO0JIb3YEMBIX B TEINIOOHEPTE€TUKE
U TETIOTEXHUKE

OIIK-4.2 Ymeet BbIOHpaTh KOH-
CTPYKIIMOHHBIE MaTepUAIbI B CO-
OTBETCTBHH C TPeOyeMbIMH Xa-
PaKTEPUCTUKAMHU IS UCIIOJIB30-
BaHUs B 001acTu npodeccuo-
HaJIbHOU JESITENIbHOCTH, YMEET
BBITIONHSATH pacyeThl Ha MPOY-
HOCTB 3JIEMEHTOB TEIJIOTEXHUYE-
CKHMX YCTAaHOBOK U CUCTEM C y4Ye-
TOM YCIIOBUUN UX PabOTHI
OIIK-4.3 Bnageetr HaBbIKaMu
ydera CBOMCTB KOHCTPYKLIMOH-
HBIX MaTepUAJIOB B TEIUIOTEXHU-
YECKUX pacyeTax ¢ y4eToM JUHa-
MUYECKHX U TEIIOBBIX HArPY30K

3HaTh CYIIHOCTh, TEXHOJIOTHIO
U OCOOCHHOCTH COBPEMEHHBIX
METOJIOB 00paOOTKH KOHCTPYK-
IIMOHHBIX MATEPUAJIOB JUIS H3-
TOTOBJIEHUSI JeTalell 3aJaHHON
(hOpPMBI U KaUeCTBa;

YMeTh 00BSICHATH IPUYMHBI OT-
Ka30B JieTalleil 1 HUHCTPYMEHTOB
B IIPOLIECCE IKCILTyaTaluu;
Bnanets MeTogamu npoBeneHus
KOMILJIEKCHOTO TEXHHUKO-
SKOHOMHYECKOTO aHaIu3a s
000CHOBAHHOTO MPUHATHUS pe-
IICHHH, U3BICKAaHUS BO3MOIKHO-
CTH COKpAIIeHHs IUKIIa padoT,
COJICHCTBHUSA MOATOTOBKE MPO-
ecca Ux peanan3aiuu ¢ odecrie-
YeHUEM HEOOXOUMBIX TCXHHU-
YECKHUX JTAHHBIX.
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3 MecTo AMCUUILVIMHBI (MO1YJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MporpaMmbl

Hucnurumaa « MaTtepuaioBeieHue» u3ydaercs Ha 2 kypce(ax) B 3 cemecrtpe(ax).

JucuuiuiiHa BXOOUT B cocTaB Onoka 1 «/lucuumiamHel (MOIYyJM)» M OTHOCHUTCS K
BapUaTUBHOMW YaCTH.

Jlj11 0CBOEHMSI TUCHUIUIMHBI HEOOXOIMMBI 3HAHUSI, YMEHUSI, HABBIKH, C()OPMUPOBAHHBIE B
MPOLECCE U3YUYECHUS TUCHUIUINH: «MartemaTukay, «Xumus», «Ou3ukay.

3HaHUSA, YMEHHUS W HaBbIKM, CQOOPMUPOBAHHBIC TIPU HM3YYECHUH JIUCHUIUIMHEI
«MarepuanoseseHue», OynyT BocTpeOOBaHbl P U3YUYEHUHU MOCAEAYIOIUX AUCUUIUIMH U [IPU
MIPOXO’K/IEHUU MTPAKTUKH.

Hucuunnuna «MatepuanaoBeieHne» B paMKaX BOCHUTATEIbHOM pabOThl HalpaBieHa Ha
(dopMupoBaHHe y 00ydJarolUXCsl YyBCTBA OTBETCTBEHHOCTH WJIM YMEHMs apryMEHTHpPOBaTh, ca-
MOCTOSTEIbHO MBICIUTH, Pa3BUBAET TBOPYECTBO, MPOPECCUOHANBHBIE YMEHUSI UM TBOPYECKHU
Pa3BUTOM JIMYHOCTHU, CUCTEMBI OCO3HAHHBIX 3HAHWM, OTBETCTBEHHOCTH 32 BBINIOJHEHHE y4eOHO-
MIPOU3BOJICTBEHHBIX 3aJaHUN U T.JI.

4 O06beM TUCUMILUIUHBI (MOYJIs1) B 3a4€THBIX ¢IMHUIIAX C YKA3aHUEM KOJIUYeCTBA
aKaJeMUYeCKUX YaCOB, BbIJIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4arommxcs ¢
npenogasBaresieM (10 BUAaAM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEILHYI0 padoTy
o0yuyawmuxcsi

OO6m1ast TpyI0eMKOCTh (00hEM) TUCIUIUIMHBI COCTaBIsIeT 4 3.¢., 144 akan. vac.
Pacnipenenenne o0beMa qUCITUTUIMHBI (MOIYIISI) IO BUIaM YY€OHBIX 3aHSATHN MPEACTaB-

JIeHo B Tabure 2.

Tabmuma 2 — O6beM TUCTUTIITMHBI (MOAYIIS) IO BUIaM YY€OHBIX 3aHATHN

Bcero akanemu-

O0beM TUCIUNIINHEI
YeCKHX 4aC0B

OO6m1ast TpyA0€MKOCTh AUCITUTLTNHBI 144

KonTakTHas aynuropHasi padora 00y4aoumuxcs ¢ npemnoaanaresiem (1o 64
BH/IaM Y4eOHbIX 3aHATHH), BCEro

B ToMm uncie:

3aHSTHS JIeKIHOHHOTO THNA (JICKIIUU ¥ UHBIC YYCOHbBIC 3aHATHS, TIPEIY-
CMaTpHBAIOIIKE MPEUMYIIECTBCHHYIO Iepeady yueOHoi HH(popMaIuu re- 32
JArOTHIECKUMH PaOOTHHUKAMH)

3aHSTHS CEMHHAPCKOTO THIIA (CEMUHAPBI, PAKTHUECKUE 3aHATHUS, PAK-
TUKYMBI, JJA0OpaTOpPHBIE paOOThI, KOJUIOKBUYMbI U HHBIC aHAJIOTUYHBIC 3a- 32
HSATHS)

CamocrosiTesibHast padoTa 00y4alOIMXCsl H KOHTaKTHasi padoTa, BKIIO-
Yarolas rpynroBble KOHCYJIbTAllMH, HHAUBUIYAIbHYIO paboTy 00ydaro-

IIMXCSI ¢ MPEernoiaBaTessiMU (B TOM YUCIIe MHIUBUyaJIbHbIE KOHCYIbTALIUN);
B3aMMO/IEHCTBHE B AJIEKTPOHHOI MH(OPMAIIMOHHO-00pa30BaTeIbHON cpefe

BYy3a

80

[TpomexyTouHas arTecTanus 00yJaonmxcess — 3a4eT ¢ OLEHKOU

5 Copnep:xanue JUCHMILNIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jieam)
€ YKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMH4YeCKHUX YaCOB U BUI0B
y4eOHoi1 padoThI

Tabnuua 3 — CtpykTypa U cosepkaHue AUCIUIUINHBI (MOLYIs)
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Bunpl yaeOHOI paboThI, BKIIIOYAsk CAMOCTOS-
TEIbHYIO PabOTy 00yUaIOIIUXCS U TPYAOCM-
KOCTb (B yacax)
KonrakTHas pabora
HammeHoBaHme pa3zienos, TeM U COJIEpKaHHUE IpernoiaBaTelisi ¢ 00yJaroImuMHUCs
MaTepuaia Jlekiuu | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpaktu- | 3aHATHA
4ecKre
3aHATHA)
Beenenne. OCHOBHBIE TIOHSATHS MaTEPUAIIOB. 9 2
MarepuasioBeIcHHE KaK HayKa.
ATOMHO-KPUCTAJIINYECKOE CTPOCHHE METAIIJIOB 2 2
Makpoananus 2 2
Kpucrannmmzanust metauioB 2 2
Kpucranmmzanms 2 2
CBoiicTBa MaTepHaIOB 4 2
Teopust criaBoB 4 2
OmnpeneneHne TBEPAOCTH PA3IMIHBIMU METO1a- 4 2
MU
Jnarpamma coctosaus (I, 11 pona) 2 2
Huarpamma cocrostaus (I, 1l pona) 2 2
[TocTpoeHue quarpaMmMbl METOJAOM TEPMHUYECKO- 4 9
r0 aHaJIn3a
Jnarpamma cocrostaus (11, 1V pona) 2 2
Huarpamma cocrostaus (1, 1V pona) 4 2
JlmarpaMmma COCTOSTHHS «OKEJI€30-yTIIepO» 4 2
JlmarpaMma COCTOSTHHSI «OKEJI€30-YTIIepO» 2 2
bunapusie cucremsr (PI'P) 38
MapkupoBKa MallIMHOCTPOUTEIILHBIX CIUIABOB 4 2
MapxkupoBka 4 2
Kiaccudukanus yepHbpIX METaIOB 2 2
MuKpOCTpyKTypa cTanei U 4yryHOB 4 2
Teopus TepMuyeckoit 00pabOTKHU CTaeH 4 2
Tepmudeckas 00paboTKa MeTasa 4 2
uToro 32 16 16 80
M0 THCHUIJIHHE

6 BueayauTopHasi caMocTOsITeIbHAas padoTa 00y4YaoIUXCsl M0 TUCHHUILIUHE
(Moay.110)

HpI/I IJIaHUPOBAHUHU CaMOCTOSTEIbHOU pa6OTBI CTYACHTY PCKOMCHIAYCTCA PYKOBO -
CTBOBATHCA CICAYIOIIHUM PACIIPCIACICHUEM YaCOB Ha CaMOCTOSATCIIbHYIO pa60Ty (Ta6JII/ILIa 4)

Ta6J11/1ua 4 — PCKOMGH,Z[yeMOC pacupeaAcICHUC YaCOB Ha CAMOCTOATCIIbHYHO pa60Ty

KoMnoHEHTBI CaMOCTOATENbHON PadoTHI KosauyecTBo yacoB
W3ydyeHue TeopeTUUECKUX pa3aesioB JUCIUILIMHBI 22
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIA 20
ITonroroBka u oopmieHue PT'P 38
80




7 OIIeHO'lHLIe Cpeacrea Jid MPpOBEACHHUS TEKYHIECIr0 KOHTPOJIsA
Hu HpOMe)l(yTO‘lHOﬁ arrecranmuu Oﬁy‘lalOIIII/IXCH o JTUCHUIIJIMHE (MO)IyJ'IIO)

@DOHJ1 OLICHOYHBIX CPEACTB AJIs MPOBEIACHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTU U IPO-
MEXYTOYHOW aTrTecTaluuu npejicrasieH B [lpunoxenun 1.

[TonmHBI KOMIUIEKT KOHTPOJBHBIX 33JaHUN HJIM HHBIX MaTepUaOB, HEOOXOIUMBIX IS
OLICHMBAHUS PE3yJbTATOB OOYYEHHUS IO JUCLHUILIMHE (MOJIYJIIO), MPAKTUKE XPAHUTCSA Ha Ka-
denpe-pa3paboTunke B OYyMaKHOM U 3JIEKTPOHHOM BUJIC.

8 VYueOHo-MeTOnMYeckoe W HHPOpPMANMOHHOe o0ecrevyeHUe JAUCHUIIMHBI
(MoayJin)

8.1 OcHoBHas JuTepaTrypa

1. Marepuanosenenue : yueonuk / O. A. Macanckuii, A. A. Kosanesa, T. P. I'nib-
ManmHa [u ap.]. - KpacHospck : Cub. denep. ya-T, 2020. - 300 c. - ISBN 978-5-7638-4347-7. -
Tekcr : amexktponnsbnit. - URL: https://znanium.com/catalog/product/1819690 (nata oOparmieHus:
05.02.2022). — Pexxum ocTyma: 1Mo HOIMUCKE.

2. benosa, 1.B. MarepuanoBenenue : yue6Hoe mocobue mis By3oB / . B. benosa,
H. E. Emen. - 2-e¢ u3n. - Komcomombck-Ha-Amype: M3n-Bo Komcomonbckoro-Ha-Amype
roc.TexH.yH-ta, 2016. - 129c.

3. MartepuanoBenenue : yaeOHuK it BTy30B / [Tog oomr.pen. b.H.Apzamacosa. - 2-¢
u31., ucop. u goim. - M.: MammnocTtpoenue, 1996. - 384c

8.2 JlomosiHMTe/IbHASI JIUTEPATypa

1. UepenaxuH, A. A. MarepuanoBenenue : yueOHuk / A. A. Uepemaxun. — MockBa
: KYPC : UH®PA-M, 2020. — 336 c. — (Cpennee npodeccuonaaprnoe oopazopanue). - ISBN
978-5-906923-18-9. - Tekcr : 3IICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1060478 (nara oopamenus: 01.06.2020). — Peskum mocry-
Ta: Mo MOAIHUCKE.

2. Jlaxtun, FO.M. MarepuanoBeneHue : yueOHuK s BTy30B / 0. M. JlaxTun, B.
I1. JleonTheRa. - 3-¢ U3, nepepad. u gom. - M.: MammHoctpoenue, 1990; 1990. - 527c.

8.3 Mertoanueckue yKa3aHus 111 CTYJACHTOB 110 OCBOCHUIO TUCHMIIJIHHBI

JUIsl yCIIEIIHOTO BBIMOJIHEHHS BCEX Pa3JIeNIOB CaMOCTOSITENbHOM paboThl ydamumces pe-
KOMEH/TyeTCsl MCII0JIb30BaTh CleayIollee yueOHO-MeTOAUYECKOe 00ecieueHue:

1. benosa, U.B. MarepuanoBenenue: yueOHoe nocodue mis By3oB / M. B. benosa,
H. E. Emeun. - 2-e usn. - Komcomonbsck-Ha-Amype: Hzn-Bo Komcomonbsckoro-na-Amype
roc.TexH.yH-Ta, 2016. - 129c.

2. Barnep C.H. bunapHble CHCTEMBI: METOIMYECKHE YKa3aHMs IO BBIIIOJHEHUIO
KOHTPOJILHON paloThl Mo Kypey «Matepuanosenenue»/coct.:C.H. Baruep, H.E. Emen, A.A.
HInunesa.-Komcomonbsck-Ha-Amype:I'OYBIIO «KHAI'TY», 2008.-40c.

3. Barnep C.H. 3aganus k KoHTpoJbHOI pabote «/narpamma sxene30-yriepo 1o
Kypcy «Marepuanosenenue»/coct.:C.H. Barnep, H.E. Emen.-Komcomonbck-Ha-
Awmype:KoMcomoiscknii-Ha-AMype roc.TexH.yH-T, 1998.-5c.

8.4 CoBpeMeHHble mnpogdeccHOHANIbHbIE ©0a3bl JaHHBIX W HHGOPMALMOHHbIE
CIIPABOYHBbIE CHCTEMbI, HCIIOJIb3yeMble IIPH OCYIIECTBJICHNH 00pPa30BaTEeJIbHOIO
npouecca no JMCHHUILINHE

— DnekTpoHHO-O0ubnuoteynas cucreMma ZNANIUM.COM.
OnexrpoHHO-0MOIMoTeuHas cuctema IPRbooks.
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— DnexrpoHHOo-OnMbmMoTeuHas cucrema eLIBRARY.RU.

— DnexTpoHHbIE HH(POPMAIIMOHHBIE PECYPCHI U3/IaTeNbCTBA Springer.

— Tlonmuremarnyeckas pedeparuBHo-OnbIHOrpadmueckas 1 HayKoMeTpuieckas 6as3a JaH-
HeIx Web of Science.

— baza maHHBIX MEXIyHapOHBIX HHJIEKCOB HAyYHOT'O IIUTHPOBAHUS SCOPUS.

8.5 Ilepeuyenr  pecypcoB  HMH(POPMANMOHHO-TEIEKOMMYHMKAIMOHHOW  ceTH
«HHTEepHET», HEOOXOIMMBbIX [IJIsl 0CBOEHHUS THCUHIIMHBI (MOTYJ151)
1. DrnekTpoHHbIC HHPOPMAIIMOHHBIC PeCypChl U3aaTenbcTBa Springer Springer Journals

(https://link.springer.com)

2. INonmuremaTndeckas pedeparuBHO-OMOIUOTpaduUeckass W HayKOMeTpudeckas Oasza
nanabeix Web of Science (http://apps.webofknowledge.com)

3. MudopmanmoHHo-cripaBodHas cucreMa «KOHCYIbTaHT TUTIOC)»

4. baza JaHHBIX MEXIYHAapOJHBIX HWHIEKCOB HAy4yHOro IUTHPOBAHUS  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — snekrpoHHas miaardpopma Juis
JOCTyNa K PEryJspHO OOHOBIsiEMbIM 0a3aM JaHHBIX IO MAaTE€pPUAJIOBEJICHHUIO H3aTelIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKHX U TUHAMHUYECKHUX CIIpa-
BOYHBIX U3/IaHUH NT0 HAHOMATEpHUAJIaM U HAHOYCTPOUCTBAM.

8.6 JInueH3mOHHOE MPOrpaMMHoOe odecrieueHne, HCIoJib3yeMoe NMpu
OCylIeCTBJIEHUH 00pa30BaTEJILHOI0 MPoIecca Mo AUCIUTLINHE

Tab6muma 5 — IlepeueHp UCMOIB3yEMOTO TPOrPAMMHOTO OOECTICYEHUS

Haumenosanue 110 PexBusutn!

OpenOffice CB00OOHAS TUIICH3US, YCIOBHSI UCTIOJIB30BaHUS 10 CChUIKE:
https://www.openoffice.org/license.html

9 OpraHu3anMoHHO-NeIAroru4ecKne ycjaoBusi

Opranuzanus o0pa3oBaTeNbLHOTO MPOLiecca periaMeHTHPYeTCsl Y4eOHbIM TUIAaHOM U pac-
MMcaHueM YyueOHBIX 3aHATHH. SI3pIKk 00ydeHus (mpernogaBaHusl) — pycckuil. [[ns Bcex BHAOB
ayTUTOPHBIX 3aHATUHN aKaIeMUUYECKUH Yac yCTaHABIUBACTCS MPOJAOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBaHuu CBOEH WHAMBHUIYaIbHON 00pa30BaTENbHOM TpPaeKTOPHH OO0ydaro-
LIUIICS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIONIUX AUCHHUILUINH U MPOo(ecCHnoHAIbHBIX MO Y-
Jieil, OCBOGHHBIX B MpoIlecce MPEeANIeCTBYIOMEro o0yueHus, KOTOPhI 0cBOOOXKAaeT 00yyaroe-
rocst OT He0OOXOIUMOCTH WX TIOBTOPHOTO OCBOCHHSL.

9.1 O6pa3oBare/ibHbIE TEXHOJIOTHH

VYuebHbIil npoliecc Npu NpenoJjaBaHUu Kypca OCHOBBIBAE€TCS Ha MCIOJIb30BAaHUU TPaaH-
LIUOHHBIX, NTHHOBAIIMOHHBIX M MH(QOPMALMOHHBIX 00pa30BaTeNbHbIX TexHoJorui. Tpaauuuon-
Hble 00pa30BaTeNIbHbIE TEXHOJIOTUU IPEACTABICHBI JEKIUIMA U CEMUHAPCKUMH (ITPAKTUYECKHU-
MH) 3aHATUSAMH. IHHOBaIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJOTHN UCIOJIB3YIOTCS B BUJIE LIUPO-
KOTO IIPUMEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (OPM NpoBeaeHus 3anatuil. MHdopmarmonHbie
oOpa3oBaTelibHbIE TEXHOJOIMU DPEATHU3YIOTCS IyTeM AaKTUBU3AIMM CaMOCTOSITENbHOM paboThI
CTY/IEHTOB B HH(OPMAIIMOHHOI 00pa30BaTeNbHOM cpejie.


https://link.springer.com/
http://apps.webofknowledge.com/
https://www.scopus.com/
https://materials.springer.com/
https://nano.nature.com/
https://www.openoffice.org/license.html

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKMOHHBIN KypC IPEearoJaracT CUCTEMaTU3UPOBAHHOE M3J10)KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO IJIaHa.

Ha niepBoii niekuuu JiekTop 0053aH NPEAYNPEaUTh CTYIEHTOB, IPUMEHUTENBHO K KAKOMY
06a3oBoMy y4eOHHKY (yueOHMKaM, y4eOHBIM IMOCOOHAM) OyaeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HanOONBIINA 00beM MH(pOpMAIMU U 00ecreunBaTh
Oosiee rryOOKOe MOHUMAHHUE YI€OHBIX BOIPOCOB MPH 3HAYUTEIHHO MEHBIICH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB HAa CAMOCTOSATENILHOE U3yYEHHUE MaTepHala.

9.3 3aHATHS CEMHHAPCKOr0 THNA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOW NETANN3ANHNI0 JEKIIMOHHOTO TEOPETUIECKO-
ro Marcpuajia, IpoOBOIAATCA B LEIAX 3aKPCIVICHUA KypCa U OXBAaThIBAIOT BCC OCHOBHBIC Pa3acCIibl.

OcHoBHO# (hopMOI1 MPOBEIEHUS CEMUHAPOB SBJISETCS 00CYXIeHue Hanbosiee mpodiiem-
HBIX M CJOKHBIX BOIPOCOB IO OTAEIbHBIM TEMaM, a Takke pa30op MPUMEpPOB U CUTyalUil B
AYJAUTOPHBIX YCIIOBUAX. B o0s3annoctn npenoaaBaTeyid BXOOAT: OKa3aHUC MGTOI[I/I‘IGCKOﬁ I10-
MOIIXU U KOHCYJIBTUPOBAHUEC CTYJACHTOB 110 COOTBETCTBYIOIIUM TEMaM KypcCa.

AXTHBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OCHUBACTCA 110 CICAYIOIIUM KPUTCPHUAM!

* OTBETHI Ha BOTIPOCHI, ITpeIaraeéMble IperolaBaTesieM;

* y4acTHe B JUCKYCCUSX;

* BBITIOJIHCHUEC MMPOCKTHBIX U UHBIX 3a)1aH1/1171;

* ACCHCTHPOBAHHE TPEIOABATEIIO B POBEICHNUN 3aHITHA.

OTBeT 10KEH OBITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOKHBIM, COAECPKATh
CCBUIKHM Ha MCTOYHUKHU.

Jloknazpl ¥ ONIOHMPOBAHUE JIOKIJIAJ0B MPOBEPSIOT CTENEHb BIIAJEHUS TEOPETHUYECKUM
MaTepHalIOM, a TAK)K€ KOPPEKTHOCTb M CTPOTOCTb PACCYKICHUH.

OneHuBaHue 3a/laHUi, BBIOJHEHHBIX HA CEMUHAPCKOM 3aHATUH, BXOIAUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTe/IbHAs pa0oTa 00y4YaKOUIUXCS 10 JUCHUIINHE (MOLYTI0)

CamocrosarenbHas paboTa CTYIEHTOB — 3TO MPOILIECC AKTHUBHOTO, IIEJICHANIPABICHHOTO
MpUOOpETEeHUsI CTYJJCHTOM HOBBIX 3HAaHUN, YMEHUN 0e3 HEMOCPEACTBEHHOTO yJacTHsl Mpenoja-
BaTeNsl, XapaKTEepU3YIOLIUNCS MpPEeAMETHON HaIpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJEM U
OILICHKOW Pe3ylbTaTOB AESATEIHOCTH 00YyUaOLIerocs.

[enu caMmocTOSTEIBHON PaOOTHI:

- CUCTeMAaTH3allMsl U 3aKPeIICHUE MOyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHHH CTY/IEHTOB;

- yriryOlieHue U paclIMpeHre TEOPETUYECKUX 3HAHMUIA;

- (hopMHpOBaHKHE YMEHHI UCHOJIH30BAaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CHEIHANIbHYIO IUTEPATYPY;

* pa3BUTHUE MO3HABATENIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJCHTOB, OTBETCTBEHHOCTH U
OpraHM30BaHHOCTH;

- (hOpMHpOBaAHKE CAMOCTOSTEIILHOCTH MBIIIJICHHS, TBOPYECKOW WHUIIMATHBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M CAaMOPEaTU3alliy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUI U aKaJEMUYECKUX HABBIKOB.

CamocTosaTenbHas padoTa MOXKET OCYIIECTBIATHCS WHIUBUIAYAIBHO WM TPYNIAaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT IIeJId, 00BheMa, YPOBHS CII0KHOCTH, KOHKPETHON TEeMaTHKH.

TexHoIOTHS OpraHU3aIK CaMOCTOSTEILHOW PabOThl CTY/IEHTOB BKJIIOYAET HCIIOIH30Ba-
HUEe THPOPMAITMOHHBIX U MaTepUATHHO-TEXHUIECKIX PECYPCOB YHHUBEPCUTETA.

KoHTponbs pe3ynsTaToB BHEAYAUTOPHONH CAMOCTOSTETBHOW PaOOTHI CTYAEHTOB MOXKET
MPOXOJIUTh B MUChbMEHHOMN, YCTHOW MJIH CMEIIaHHOH dopMe.

CTyneHThl JOJKHBI TOIXOAWTh K CaMOCTOSITENbHON paboTe Kak K HauBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHSL TEOPETHUECKUX 3HAHUH, BBIPAOOTKE €IMHCTBA B3IIIAJIOB HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONPEICTICHHBIX HAaBBIKOB M MCIIOJIb30BAHUS Mpodec-
CHUOHAJIBHOU JINTEPATYPHI.

9.5 MeToanueckue YKa3aHus 1Jisd oﬁyqammnxcﬂ 0 OCBOCHHUIO TUCHHUITIIUHBI

[Ipu u3yyeHMH AUCHUIUIMHBI OOYYArOIIMMCS LIEIECO00pPa3HO BBINOJIHATH CIIEAYIOIINE
PEKOMEHIALNN:

1. Uzyuenne yueOHOM TUCIMITIIMHBI JOJHKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne w3ydeHus KaKOTO-JIHO0 paszenia 1Mo y4eOHUKY WM KOHCIICKTHBIM MaTepuaiam
PEKOMEHIyeTCS IO MaMsATH BOCIIPOU3BECTH OCHOBHBIC TCPMUHBI, ONIPEICICHIS, TIOHITUS Pa3Jie-
na.

3. Oco0oe BHUMAaHHE CIEAYET YACIUTh BHITIOJHEHUIO OTUYETOB 0 MPAKTUISCKUM 3aHSATH-
SIM M MHIWBUIYAJIbHBIM KOMIUICKCHBIM 3aJaHHUSIM Ha CAaMOCTOSITEIILHYIO paboTy.

4. Besa TemaTtHka BOTIPOCOB, M3Y4aeMBIX CaMOCTOSITEIIBHO, 3a/1a€TCS Ha JIGKIHUSAX IMPETo-
naBaTesieM. MM ke TaloTCs MCTOYHWKH (B MEPBYIO OUYEPElb BHOBL M3/IaHHBIC B TICPHOAHYECKON
HAyYHOU JIuTepaType) Uist 0oJiee IeTaJbHOTO IIOHUMAHHUS BOTIPOCOB, 03BYYEHHBIX HA JICKIIHH.

[Ipu camocTosITENBHON TPOPAOOTKE Kypca 00yJaromuecs T0JKHBIL:

- IPOCMAaTPHUBATh OCHOBHEBIC OTIPEICIICHHS U (DAKTHI;

- IOBTOPUTH 3aKOHCIICKTUPOBAHHBIA Ha JICKIIAOHHOM 3aHSATHU MaTepHal W JOTIOJHHUTH
€ro C y4eTOM PEKOMEHJOBAaHHOM 110 JAHHOW TeMeE JIUTEpaTyphl;

* U3YYUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIISTH TE3UCHI, aHHOTAIIUU U KOHCIICKTHI
HanboJiee BaXKHBIX MOMCHTOB;

* CAaMOCTOSITEIIEHO BBITTOJIHATE 33JIJaHUS, AaHAJIOTUYHBIC ITPEIaraéMbIM Ha 3aHSITHSIX;

* UCIOJIb30BAaTh JJIsi CAMOTIPOBEPKU MaTepHalibl POHAA OLEHOYHBIX CPE/ICTB.

1. MeToan4yeckne yKazaHusi Ipu padoTe HAl KOHCIIEKTOM JIEKIIUM

B xome nmeKIMoOHHBIX 3aHATHH HEOOXOIUMO BECTH KOHCIIEKTHpOBaHHUE yueOHOro marepuana. O0-
pamaTte BHUMaHNE Ha KaTeropuu, GOpMyIUPOBKH, PACKPHIBAIOIINE COCPIKAaHUE TEX MIIM MHBIX SBICHUN
U TIPOLIECCOB, HAy4YHbIEC BHIBOJBI M MPAKTUUECKUE PEKOMEHIAINH, TIOJIOKUTEIBHBIA OMBIT B OPaTOPCKOM
uckyccrBe. JKemaTenbHO OCTaBUTH B pabOYMX KOHCIIEKTAX MOJS, HAa KOTOPBIX JeNaTh IIOMETKH U3 PEeKo-
MEH/IOBAaHHOH JINTEPATYPHI, TOTOIHSIIONIME MaTepHall MPOCITYIIAHHOW JICKIIUH, a TaKKe IOJIEpKUBATO-
mye 0coOyI0 BaKHOCTh TE€X WM WHBIX TEOPETUUECKHX IOJIOKEHHUH. 3a1aBaTh MPEIOIaBaTeio yTOIHS0-
IIMe BOIIPOCHI C LEINBIO YSICHEHUS TEOPETHYECKUX TTOJI0KEHHH, pa3perieH s CIOPHBIX CHTYalui U T.JI.

2. Meroauyeckue yKa3aHUs M0 CAMOCTOSITEIbHOI padoTe HA M3y4aeMbIM MaTepH a-
JIOM M IPH MOAr0TOBKE K MPAKTHYECKUM 3aHATHAM

HaunnaTh Haj0 ¢ M3y4eHHs PEeKOMEHIOBAaHHON JUTepaTypsl. HeoOX0mMMMo MOMHHTE, YTO Ha JIEK-
MM OOBIYHO paccMaTpUBAETCS HE BECh MaTEpHal, a TOIBKO ero yacts. OcTambHasi €ro 4acTh BOCIIONH -
eTcs B MPOIlECCe CaMOCTOSTENFHOU paboThl. B cBs3n ¢ 3TUM paboTa ¢ PeKOMEHIOBAHHOW JHTEPATypOH
obs3arenbHa. Oco00oe BHUMaHWE TP ATOM HEOOXOIWMO OOpaTHUTh Ha COAEp)KaHHE OCHOBHBIX TOJIOX e-
HUH 1 BBIBOJIOB, OOBSICHEHHUE SIBICHUI U (PaKTOB, YSCHEHHE MIPAKTUIECKOTO MPHIIOKEHHS PacCMaTpPHBA -
MBIX TEOPETUYECKHX BOIPOCOB. B mporecce 310l paboThl HEOOXOIMMO CTPEMHTHCS OHSTH M 3aIIOMHHUTh
OCHOBHBIE MTOJIOKEHUSI PACCMAaTPUBAEMOr0 MaTepHaa, IPUMEpHI, MOSCHSIOIINE €ro, a TaKXkKe pa3o0paTh-
sl B MJUTIOCTPATUBHOM MaTepHale H T.1.

10 Onucanue MaTepuaJILHO-TEXHHYECKOIr0 o0ecredeHusi, He0OX0IUMOTro s
OCyLIeCTBJIEHHSI 00Pa30BaTeJIbLHOIO MPoLecca MO0 AUCHMIINHE (MOIYJIIO)

10.1 YueOHo-1a00paTopHOE 060pyI0BaHHE

Tabnuua 6 — Ilepeuens 060pynoBaHUs 1a00paTOPUN

Aynuropus HaHMe(iggig:fO?igTopHH Hcnonbzyemoe 060py1oBaHue
207/3-2 JlaGopaTopus buonornyeckuii Mmukpockon Primo




«MatepuanoBeeHHsD) Star
Mertannorpadpudeckuii MHKPO-
ckom ¢ nudpoBoit kamepoit Mukpo-
200
MasitHukoBbIi koriep JB-W300
Mertainorpadudeckuii MHKPO-
ckon Nikon MA200
MuxkpoTepaomep HMV-2

10.2 Texnuveckue 1 JIeKTPOHHbIE CPeICTBA 00yYeHHU S

JleKuMOHHBbIE 3aAHATHS.

AynuTopuu TS JICKITUOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOCITHIO U TEXHUIECKHUMU CPeJI-
CTBaMH OOYUYEHHUsI, CIIYXKAIIUMU ISl TIPEACTABICHUS Y4eOHON MH(pOpMAIMK OOJBIIION ayaUuTO-
puu (HaOOpBI JEMOHCTPALMOHHOTO 00OpynOBaHUs (IIPOEKTOP, SKpaH, KOMIbIOTEP/HOYTOYK),
y4eOHO-HarISAHbIE TTIOCOOHS, TEMATUUYECKUE UILUTFOCTPALIHH ).

IIpakTHYecKkue 3aHATHS.

AymuTopun JUIS TIPAKTHYECKUX 3aHATHH YKOMIUICKTOBAHBI CIICIIHATH3UPOBAHHON MeOe-
JIBI0 ¥ TEXHUYECKUMH CPEJICTBAMH 00yUIeHUS (TTPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHA.

Jlnst mabopaTOPHBIX 3aHATHI Hcmob3yercs ayautopus Ne207/2, ocHameHHass 060pya0Ba-
HUEM, YKa3aHHBIM B Ta01. 6:

CamocrosiTesqibHast padora.

[TomMemenus st CaMOCTOATENIbHON pabOThI OCHAIEHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MOKHOCTBIO MOJIKJII0OUeHUS K ceTu «IHTepHeT» U AOCTYNOM K 3JEKTPOHHOU MH(OPMAIIMOHHO-
obpazoBarensHOl cpene KHAI'Y:

- ynrtaneHei 321 HTh KHAT'Y;

- KOMITbIOTepHBIE Kiaacchl (aya. 204 kopryc Ne 2).

11 Uuble cBegeHus

METOIII/I'-ICCKPIC PE€KOMEHIAIIUA I10 oﬁyqenmo JIUI ¢ OrpAaHUYC€HHBIMH BO3MOZKH O-
CTAMMU 310POBbA U HHBAJIMAOB

OcBoeHue AUCHUILIUHBI O0YYarOIUMUCS C OIPAaHUYEHHBIMH BO3MOKHOCTSAMU 3/I0POBbS
MO’KET OBITh OPraHU30BAHO KaK COBMECTHO C APYIMMM OOYy4aroIIUMUCS, TaK U B OTIEJIbHBIX
rpynnax. IIpeanosnararorcs cnenuaibHble YCI0BHSA Ul MOJIyYeHHsI 00pa3oBaHMs 00ydaroMM U-
Csl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSL.

IIpodeccopcko-niearorndeckuif CocTaB 3HaKOMMTCSI C TICHXO0JI0T0-()U3HOJOTHYECKUMU
0COOEHHOCTAMH O0yYaroIMXcs MHBAIUAOB U JIUI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pO-
Bbs, UHAMBUIYAIBHBIMU MPOrpaMMaMM peaduiIuTaluu UHBAIUIOB (mpu Hamuuuu). [Ipu HeoO-
XOJUMOCTH OCYILIECTBIISIETCA AOTOJIHUTENbHAS MOAJEPIKKA MPENOAaBaHUs ThIOTOPAMH, IICHXO-
JIOTaMHM, COLMAJIbHBIMU paOOTHUKAMHU, MPOLIEIIMMHU HOArOTOBKY ACCUCTEHTaMU.

B cooTBeTcTBHM C METOANYECKUMHU peKoMeHAauussMu Munoopaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpearoJiaraercsi MCloJib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(iieKcuBHBIE METO/Ibl 00YUEHUS, TEXHOJIOIMH COLIMOKYIBTYPHOMN peaduInTaLuy C eNbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJIEHUH ITOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYIrMMH CTYJEH-
TaMH, CO3JJaHUN KOM(OPTHOTO MCUXOJIOTHYECKOTO KIUMaTa B cTyneHueckoil rpymnne. [logdop u
pa3paboTka y4yeOHBIX MaTepHUalIOB MPOU3BOIATCSA C YUETOM INPEJOCTABICHUS MaTepuala B pas3-
JUYHBIX (popMax: ayquaabHOW, BU3YaJlbHOM, C HCIOJb30BAHHUEM CHEIMATbHBIX TEXHUYECKHX
CpeACTB U MHPOPMALMOHHBIX CUCTEM.

OcBoenne aucuuiuvHbl unamMu ¢ OB3 ocymiecTBisieTcss ¢ UCMOJIB30BAHUEM CPEJICTB

06yquI/151 OGH.ICFO n ClICIHaJIbHOT'O HAa3HAYCHU A (HepCOHaJIBHOFO N KOJIJICKTHUBHOI'O HMCIIOJIB30-
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BaHus). MarepuaabHO-TEXHHUECKOE 0OecreueHre MperycMaTpruBaeT MPUCTIOCOOICHUE ayIuTo-
puit k Hyxaam aun ¢ OB3.

®dopma NpoBeACHUS aTTECTALMU Ul CTYIEHTOB-MHBAIMIOB YCTAaHABIMBAETCSA C YUYETOM
WHIUBUAYAIBHBIX TICMX0(pu3nueckux ocobennocreit. st crynento ¢ OB3 mpemycmarpuBaet-
cs jocTynHas popMa MpeloCTaBIICHUs 3aJaHUH OLIECHOYHBIX CPEJICTB, & UMEHHO:

* B TIEYATHOH WJIM DIEKTPOHHOW ¢opme (ig JHIl ¢ HAPYHICHUSIMHU OIIOPHO-
JIBUTATEIBHOTO ammapara);

- B TIEYaTHOH (hopMe WITH ICKTPOHHOU PopMe ¢ YBEITHMUCHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (1711 JIUL C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEHUs);

* METOJIOM YTCHHS ACCHCTCHTOM 3a/IaHHs BCIIYX (U151 JIUI C HAPYIICHUSMH 3PSHHSA).

CryneHTaM ¢ MHBAJIMJIHOCTBIO YBEJIMYUBAETCSl BpEeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHL. /Il TakMX CTYJEHTOB MpeaycMaTpuBaeTcsl AOCTYyNHas (popma mpeaocras-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha Oymare uiaum HabOpOM OTBETOB HAa KOMITbIOTEpE (IS JIMI] C HApyIICHUS-
MU CIIyXa, peun);

* BBIOOPOM OTBETa U3 BO3MOYKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (AJ1s
JIUI] C HapyIIEHUSIMU ONIOPHO-/IBUraTeNILHOTO ariapara);

* YCTHO (JUTsl JIUI] C HApYIICHUSIMHU 3PEHHUS, OTIOPHO-ABUTaTEIbHOIO annapara).

[Ipu HeoOxoauMOCTH 17151 00y4YaOIIUXCsl ¢ MHBAJIMHOCTHIO IPOLEAypa OLIEHUBAHUS pe-
3yNbTaTOB OOYyYEHHUS MOKET IPOBOIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxxenue 1

®OHJI OIIEHOYHBIX CPEJACTB!
no JTMCIMIIJINHE

MarepuanoBeaenue
HanpaBnenune noaroToBku 13.03.01 TemnosHepreTuka U TEIMIIOTEXHUKA
Hamnpasnennocts (ipoduiis) TermoBble ANEKTPUUECKUE CTAHITUN
00pa3oBaTesIbHOM MPOrpaMMBbl
KBanudukarmus BeITyCKHUKA bakanasp
T'ox Hayaa moAroTOBKHU 2021
(no yuebHomy niawmy)
dopma 00ydeHus Ounas dhopma
Texnonorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoemkocTsb, 3.€.
2 3 4
Bun npomexxyTouHO# arTecTanuu Ob6ecnieunBaroliee mMopasaeiacHue
3auem c oyenkou Kageopa MTHM - Mamepuanosedenue u
MEeXHOI02UsL HOBbIX MAMEPUATIO8

'B JAaHHOM IPUJIOKCHUU MPEACTABJICHBI TUTIOBBIC OLICHOYHLIC CPCACTBA. IToaHBIN KOMILIEKT
OLCHOYHBIX CPCACTB, BKJIIOYAIOIIHI BCE BAapHUaHThI 3aJlaHuM (TCCTOB, KOHTPOJIbHBIX pa60T n ,Z[p.),

IpeularaeéMbIx 00yJaronieMycsi, XpaHUTCs Ha Kadeape B OyMaKHOM U 3JICKTPOHHOM BHJIE.
12




1 Ilepeuyenn miIaHUpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH pe3yJibTaTaMu 00pa3oBaTe/IbHON NPOrpaMMbl

Tabmuua 1 — KomnereHyu u miiaHupyeMble Pe3ylIbTaThl 00y4eHUs 10 AUCIUILTHHE

Kona n nHaumenoBanue
KOMIIETEHIINU

Nuaukatopbl JOCTHKEHUS

IInanupyemMsle pe3ysbTaThl
00y4eHus M0 TUCIUIUINHE

Oo6menpodeccrnoHaIbHBIE

OIIK-4 Cnocoben yuun-
TBIBATh CBOIICTBA KOH-
CTPYKIIMOHHBIX MaTepHa-
JIOB B TEIIJIOTEXHUUCCKUX
pacyerax ¢ yuyeTom Ju-
HAMHYECKUX U TEIUIOBEIX
Harpy3ok

OIIK-4.1 3naer obnactu npume-
HEHUSI, CBOWCTBA, XapaKTePUCTH-
KH U METOJIbI UCCIICIOBAaHUS KOH-
CTPYKIIMOHHBIX MaTepHAJIOB, OC-
HOBHBIC 3aKOHBI MEXaHHKHU KOH-
CTPYKITMOHHBIX MaTEPHAJIOB, HC-
MOJIb3YEMBIX B TEIUIOHEPT€TUKE
Y TETUTOTEXHUKE

OIIK-4.2 Ymeet BbIOMpaTh KOH-
CTPYKIIMOHHBIE MAaTEPUAITBI B CO-
OTBETCTBHH C TPEOYEMBIMH Xa-
paKTEepUCTUKAMHU JUISl HCTIOIB30-
BaHMs B 001acTu npodeccro-
HaJIbHOM JESITETbHOCTH, YMEET
BBITIOJIHATH pacyeThl Ha Mpoy-
HOCTb 3JIEMEHTOB TEIIOTEXHHYE-
CKHX YCTaHOBOK U CHUCTEM C y4e-
TOM YCJIOBUH UX pabOTHI
OIIK-4.3 Bnageer HaBRIKAMU
yueTa CBOMCTB KOHCTPYKIIMOH-
HBIX MaTepUAJIOB B TEIUIOTEXHU-
YECKUX pacuerax ¢ ydeToM JIuHa-
MUYECKHX U TeIIOBBIX HArpy30K

3HaTh CYIIHOCTh, TEXHOJOTHIO
U O0COOEHHOCTH COBPEMEHHBIX
METO0/I0B 00pabOTKU KOHCTPYK-
IIUOHHBIX MAaTEpUATOB IS M3-
TOTOBJICHHUSA JeTajled 3aJaHHOU
(GOopMBbI U KaYecTBa,

YMeTh 0OBSCHATh MPUUYHMHBI OT-
Ka30B JeTaJIel U UHCTPYMEHTOB
B TIpoIiecce IKCIUTyaTallnu,;
Braners MeToiamMu npoBeAeHUS
KOMIUIEKCHOTO TEXHUKO-
HKOHOMHYECKOTO aHAJIN3a IS
000CHOBAHHOTO MIPUHATHUS Pe-
[IEHUH, N3bICKAaHUS BO3MOKHO-
CTH COKpaIIeHHs ITUKIIa pador,
COJICHUCTBUS MOATOTOBKE MPO-
1ecca Ux peaiaus3anuu ¢ odecrie-
YeHHEeM HEOOXOIMMBIX TEXHU-
YEeCKHUX JaHHBIX.

Tab6numa 2 — I[lacopt ¢hoHAA OIIEHOYHBIX CPEJICTB

Kourposmpy- | ®opmupyemasn
emMble KOMIIeTeHIUsl HaumeHnoBanue
pasneisl (Te- OLICHOYHOI 0 IToxa3arenu oneHKH
MBblI) cpeacTsa
AUCHUITUHBI
Marepuanose- Tect Ne 1 O6mast cymma OanoB, KoTopas
JICHHE MO>KeT OBbITh TMOJTyYeHa 3a TECT
Tect Neo 2 Obmass cymma 06amioB, KOTOpas
PI'P MOJKeT OBITh MOJIydeHa 3a TeCT U
PI'P Ne |
OIIK-4 JlaGopatopubie pabo- | JlemoHcTpanus IIPABUJIBHOTO
THI poBeECHUS pabOThI
[Ipaktuyeckue pabo- | JleMoHCcTpalus NpaBUIBHOTO BbI-
THI TIOJIHEHUS PACYETOB
Tect Ne 3 OO6mast cymma OanjoB, KoTopas
MO>KeT OBITh TMOJTyYeHa 3a TECT
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Bce paznenbl

Tect Ne 4 OO6mas cymma 0amuioB, KOTOpas
MO>KET OBITh IIOJy4EHA 3a TECT
OK3ameH IIpaBUIBHOCTE U TIOJIHOTA OTBETA

Ha Ouier

1 Mertoanueckue MaTepHuaJIbl, ONPeIesoNe NPoueayPbl OlleHHBAHUS 3HAHMIA,
YMeHHI, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XaPAKTEPHU3YIOLIMeE MPOLecc
¢dopmupoBaHUs KOMIIETEHUM I

Meroauueckue Matepuaisl, ONPEACIAIONIME TPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHHI,
HABbIKOB U (WJIM) OMBITA AEATEIbHOCTH, IIPEACTABICHBI B BUJE TEXHOJIOTMUECKON KapThl AUCLHU-

wMHbI (Tabnuma 3).

Tabmuna 3 — TexHoNOTHMUECKas KapTa

HaumeHoBaHue
OLeHOUHOr0 Cpoxn IIIkana oneHu- Kputepuu
BBINOJTHEHHUS BaHMs OlleHUBAHMSI
cpeacTBa
Ilpomesricymounana ammecmayus é hopme IK3AMEHA U 3a4e€ma ¢ OYEHKOIL
1| Tecr Ne 1 B Teuenue ce- 5 6autoB 5 6amtoB —100 % mpaBUIBLHBIX OTBETOB.
MecTpa 4 6anna —80% MpaBUIIBHBIX OTBETOB.
3 basna -60 % npaBUIIBLHBIX OTBETOB.
2 bamra — menbie 50 % MpaBUIBLHBIX OT-
BETOB.
2 | Tect Ne2 B Teuenue ce- 56amoB 5 6amnoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6amna —80% TMpaBUIIBHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 Gainma — mensbIe 50 % mpaBUIBHBIX OT-
BETOB.
3 | JlaboparopHbie B rteuenue ce- 3a4YTEHO «3aYTEHO»-IIPABUJILHOE OINHCAHUE OIIbl-
paboThI MecTpa TOB;
«HE 3a4TEHO»- HENPABUJIBHOE ONHCAHHE
OIIBITOB
4 | TIpaxktryeckue B rteuenue ce- 3a4TEHO «3aYTEHO»-CTYIEHT TPOJEMOHCTPUPOBAI
paboThI MecTpa MPaBUJIbHBIE PACUETHI;
«HE 3aYTEHO»- CTYIEHT HE IPOJEMOH-
CTPUPOBAJI IPaBUJIbHBIC PACUETHI
5| PI'P B xomn1e ce- 5 GamoB 5 6ayyoB —TOMHOE W MPaBUIBHOE BBITION-
MecTpa HeHue PI'P.
4 Oanna —HEMONHOE W NPAaBUJIBHOE BHI-
nonHenue PI'P.
3 Oanya —HEMOJIHOE U C OMHNOKAaMU BBI-
nonHeHHoe PI'P.
2 Oamna — HENpaBWJIBHO BBINOJHEHHOE
PT'P.
6 | Tect Ne 3 B Teuenune ce- 5 6amioB 5 6amnoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIILHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6amia — menbie 50 % npaBUIBHBIX OT-
BETOB.
7 | Tect Ned B Teuenune ce- 56annoB 5 6am1oB —100 % nmpaBUIIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIIBHBIX OTBETOB.
3 6amna -60 % mpaBUIIBHBIX OTBETOB.
2 6amia — menbiue 50 % npaBUIBHBIX OT-
BETOB.
Tekyumii KOHTPOJIb: - 25 6annoB -
OK3aMeH: ceccus 5 6amioB 5 06ayuI0B —TIONTHBIN OTBET HA OHJIET.
4 Ganya —HEMOJHBIA OTBET Ha OWJIeT.
3 6ama —otBer Ha 50% Ouera.
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HaumeHnoBaHue
Cpoxkn IIkaya oueHun- Kpurtepnn
OIIEHOYHOI'0
BBITIOJTHEHH S BaHHUA OIleHMBAHUS
cpencTBa
2 Oaja — HET OTBeTa Ha OWIIeT.
HUTOTO: - 30 6am1oB -

MakcuMajibHOEe KOJIUYECTBO OAJUIOB NMPH NMPOMEXKYTOUHOI aTrecranumud B (opme dx3amena -30
0a10B

MakcuMajibHOe KOJMYeCTBO 0a/IJ10B MPU NPOMEKYTOUYHOM aTTecTauuu B popme 3aueTa ¢ OlleHKOM
-25 6ansos

Kpurtepuu oueHkH pe3yJibTaTOB 00y4eHHs N0 TUCHUIIMHE:

0 — 64 % oT MakCHMaIbHO BO3MOXXHOH CyMMBI 0aJllIOB — «HEYIOBIETBOPUTENHHOY» (HEJOCTATOUHBIN ypo-
BEHb LIS MPOMEKYTOYHOH aTTECTALIUH 110 TUCIUTUINHE);

65 — 74 % oT MakCHMalbHO BO3MOXHOH CYMMBI 0aJlJIOB — «yJOBIIETBOPUTENHHO» (IIOPOTOBBIN (MUHU-
MaJIbHBIN) YPOBEHbD);

75 — 84 % oT MaKCMMaJIbHO BO3MOYKHOW CYMMBI OaJlJIOB — «XOPOIIO» (CpeTHUI YPOBEHB);

85 — 100 % oT MakCHMaIbHO BO3MOYKHOH CYMMBI OaJIJIOB — «OTIIMYHO» (BBICOKHI (MaKCHMAaJbHBINH) ypo-
BEHb)

2 TunoBble KOHTPOJILHBbIE 3aJaHUSI WM HHBbIE MATEPHAJIBI, HEOOXOAUMBIE 15l
OLIEHKHU 3HAHUI, yMEHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTep u-
3yrouue npouecc GopMUpoBaHUS KOMIIETEHI[HI B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOMN MPOrpamMMsl

3.1 3aganus 1Jisl TEKYLIEro KOHTPOJISI yCeBaeMOCTH

3amanust 175 1a60paTOPHBIX PadoT:

1 IIpoBecTr AMAarHOCTUKY MaTEpUaIOB MPHU MOMOIIM MaKpoaHaln3a (U3MEpUTh IIIyOHHY
LIEMEHTUPOBAHHOTO CJIOSI, OMPEIEIUTh JUKBALIUIO, OMPEICIUTh 30Hy TEPMHUUYECKOTO BIUSHUS,
OTHCATh U3JIOMbl MAaTEPUAJIOB).

2 PaccMmoTpeth oOpa3oBaHHe KPUCTAUIOB M U3YYMTh MPOLIECC KPUCTAJUIM3AIMH MIPH T10-
MOIILA PACTBOPOB COJIEH.

3 MeTo10M TEpMUYECKOTO aHaIK3a MOCTPOUTH AUArpaMMy COCTOSIHUS

4 U3y4uTh MUKpPOCTPYKTYPY CTajieil U UYT'YHOB, YMETh UX Pa3inyaTh B 3aBUCUMOCTH OT
XMUMHYECKOTO COCTaBa, PACCYUTATH CTPYKTYPHBIE COCTABIISIFOIINE.

5 IIpoBecTr TepMUYECKYIO 0OpaObOTKY cTajei.

3amaHus s IPaKTHUECKUX 3aHATHI:

1 Omnpenenuth TBEPAOCTh MaTepHaoB pasiauuHbiMU MeTonamu (bpunemns, Bukkepc,
Poksemn).

2 Pemenue 3ama4 mo 6uHapHbeiM cuctemaMm | u |l poma (onpeaenenne KoJIMUeCTBEHHBIX
COCTABJISIFOIIUX U XUMHUYECKHI cocTaB (a3).

3 Pemenue 3a1a4 o 6mHapHsiM cucteMam 1 u IV pona (onpeneneHne KOJTUYECTBEHHBIX
COCTAaBISIIOIIUX U XUMHUYECKUH cocTaB (a3).

4 3Has GU3NYECKUN CMBICT KaXKJIOHW JIMHUU AUATrPaMMBbI, TIOCTPOUTH ITUATPAMMY @KeTe-
30-YTIepoI».

5 YmeTh pactm@poBbIBaTh U 3alIU(POBHIBATE MAPKH MATEPHAIIOB.

Bapuant PI'P

1) Jats OykBeHHOE 0003HAUEHUE BCEM JIMHUSM JIUATPAMMBI.

2) Cnenatb (a30BbIii aHAINU3 BCeX 00IacTel U ONPeIeNUTh KOTHIECTBEHHOE COOTHOIIIE-
Hue a3 Mpu 3a1aHHOM TeMIiepaType.

3) OmnucaTh H30TepPMHUYECKUE TTPEBPALIICHHS] B TAHHOM JHarpamme.

4) Bo Bcex 06macTsIX AMarpaMMbl yKa3aTh CTPYKTYpPBI, 0Opa3yromiyecs B CIlaBax JdaH-
HOM CHCTEMBI B COCTOSIHUU PaBHOBECHSI.
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5) TlocTpouTh KpUBYIO OXJIKICHUS B KOOPAWHATAX TEMIIEpaTypa - BpeMs U JUId 3aaH-
HOW KOHIIEHTpauuH X(CM. BapUaHT 3a/1aHHi1 ),00bICHUTH MPEBPAIICHUS, IPOUCXOIAIINE B TIPO-
L[ECCE OXJIAXKICHUS.

6) OnpenenuTth KOJIMYECTBEHHOE COOTHOLIEHHE CTPYKTYPHBIX COCTABIISAIOLIUX CIlIaBa
IpU KOMHATHOW TEMIIepaType M 3apucoBaTh CTPYKTYPY.

7) OObSICHUTD XapaKTep U3MEHEHUS CBOMCTB CILIABOB B JJAITHON CUCTEME C ITOMOIIBIO 3a-
koHa H.C. Kypnaxosa u JI.A. bouBapa.

BapuanTts! Bonpocos Tecta Ne 1

1. Ctanbio Ha3bIBAETCs CIUIAB XKEJIe3a C YIIepoIoM, re yriepoaa a0 4,3%?

2. Mo>kHO I ¢ IOMOIIIbIO NpaBuia a3 onpenenuTb XUMUUYECKU COCTaB CTaIu?
3. KpacHOIOMKOCTB CTaJIM 3aBUCUT OT KOJIMUECTBA yrieposa’?

4. Yro onpenensier muHus ES Ha muarpamme <«oKene3o-yriaepoma»?

5. AyCTeHHUT-TBEp/IbIN pacTBOp yriepoja B o-xemnese?

6. Pacumgpyiire Y12A

Bapwuants! BorrpocoB tecta Ne 2

1. BepHO 11, 4TO YyryH-3TO CILJIaB JKeje3a ¢ KpeMHUEM?

2. Kakyro craauio rpaduTH3aluu Ha3bIBAIOT MEPBUYHOMN ?

3. VImeeT v KOBKUH YYT'yH IJIACTUHYATYIO popmy rpaduta?

4. MOXHO JI1 TOJIBKO TI0 MUKPOCTPYKTYPE OIPEENUTD, SIBJISIETCS JIU YYyT'yH CEpPbIM, KOB-
KHM WJIH BBICOKOTIPOYHBIM?

5. YKaxxuTe OTpHUIlaTeNIbHbIE CTOPOHBI I'paduTa B UyT'yHE.

6. Kakol 4yryH MOHO IPUMEHHUTH KaK 3aMEHUTENb YTJIEPOIUCTON CTAIN?

7. Pacumdpyiite AUK-1

BapuanTel BonmpocoB tecta No 3

1. K kako#i cucTeMe CIIJIaBOB OTHOCSTCA TyPATFOMHUHBI?

2. Kak MOXHO ynpo4YHUTH ciiaB AMrS5?

3. lebopmupyembie aIFOMUHHEBBIC CIDIABhI TUIOXO MOIAI0TCS MPOKaTKe?
4. AmfoMUHUN HE UMEET aJUIOTPOITMYSCKUX MOAU(DUKAIIHIA?

5. I'ie mpuMEHSIOTCSI BRICOKOTIPOYHBIC aJTFOMUHHEBBIC CILIIABHI?

6. Pacumdpyiite /{16

BapuanTsl BonpocoB tecta Ne 4

1. Uto Takoe uHAEHTOP?

2. Kakas TommuHa oOpasua JoMycTUMa MPU U3MEPEHUH TBEPAOCTH, €CIU JAUaMETp Iia-
puUKa paBeH S MM?

3. Kak BeIOupaercs quameTp mapuka u Harpy3ka Mpu H3MEpEeHUU TBEpIoCcT?

4. Onpenenute METOA U3MEPEHUS U YCIOBUS UCIIBITAHUS:
-ds=1,56 d=? HB=?

-ds=15 HB=?
-25 HRC
-200 HB
-250 HBs/75000 0 =7
-300 HV

Pacmmudpyiire: Cr6, 80, Y9A, 60C2H2A, H18K4M7TC, P18K5®2, Al12, BKIO0,
TT40K8, 232,BT21JI, AJI2, 116, MHXXM130-1-1, Ca5, YH11I'7111, JI60, 516, BK4, K437-10
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JIucr perucrpaunu usmenenuii k PILJI

Howmep npoTokoa 3aceqanus kapenpsl,
JlaTa yTBEPKACHUS U3MEHEHHUS

KomunuectBo
CTpaHHUI]
N3MCHCHUA

[Tonnuce
pa3paboTunka
PITJ1
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