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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

TexHO0J0rus M UHCIOJIb30BAHHE YIJIEPOAHBIX

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpodus XuMmHuuecKast TEXHOJIOTHs IPUPOAHBIX SHEPrOHOCUTENEH U YIIIEpOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3
— Uroro
Bup 3ansaTuii vy | PO

Jlexnuu 6 6 6 6
IIpakTuyeckue 6 6 6 6
Uroro ayn. 12 112 |12 |12
Konrakrnas pabora 12 |12 |12 |12
Cam. pabora 123 1123 1123 | 123
B Tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 144 1144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
TexHoJi0rus M HCNOJIb30BAHME YTJIEPOIHBIX MATEPHAJIOB

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHonorus, 18.03.01_23 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2021, nporokos Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PykoBoauTens noapasaeneHus K.¢.-M.H., goueHt [tonrep /1. A.



1. HEJIX OCBOEHUA

1.1 OBJIAJACTh 3HAHUSIMH B obnactu BBICOKOTEMIIEPATYPHBIX XUMUYCCKUX TEXHOJIOTHI YrII€POAHBIX MAaTEPUATIOB.

1.2 | 3amaun:

1.3]- HU3YIUTb TCOPETUUCCKHUEC OCHOBBI XUMHUYCCKUX TEXHOJIOTHI YrIIepOAHBIX MATCPUAJIOB,

1.4 | - mo3HakKOMHTH CTYACHTOB C CBOMCTBaMH TOTOBBIX yl"J'Iel"pa(bI/ITOBBIX U3JICTTUNA 1

1.5 | ucnonp30BaHUEM UX B MPOMBIINIJICHHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baoxk OIT: B1.0

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 |[Hudopmaruka

2.2 JucuuminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOGXO0IHMO KaK
NpeanecTBYIee:

2.2.1 |MaccooOMeHHbIE POIECCH XUMUUECKOH TEXHOIOTHU

2.2.2 | ObGoraiieHue Mmojae3HbIX HCKOIMaeMBIX

2.2.3 | KypcoBas HaydHO-HCCIIEIOBAaTENbCKas paboTa

2.2.4 |[MogenupoBaHue XMMUKO-TEXHOJIOIMUECKUX IIPOLIECCOB

2.2.5 |IoaroroBka K mpomemype 3amIuThl M 3aIINTA BHITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.6 |Pemenne npuknaaHbIx 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.2.7 | Cucremsl ynpapieHHs] XUMUKO-TEXHOJIOTHUECKUMH TIPOIleccaMu

3. PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSAMH

IK-2: Cioco6eH BBHINOJIHATD OTAEIbHbIE 3TANBI HAYYHO-HCCIET0BATEbCKHX H YKCIEPHUMEHTAIBHBIX PaGoT B 00J1acTH
XHMHY€eCKOro MPOU3BOJACTBA, OIMPASICh HA MOCJIETHNAE TOCTHKEHNS HAYKH B HH(PoBYyI0 TpaHchopManuio Npou3BOACTBA

3HaTh:

TIK-2-31 ocHOBHBIE 3Tanbl MPOU3BOACTBA YIIIErPaQUTOBBIX MaTEpPUAIOB

[TK-2-32 ocHOBHBIE MTOKa3aTeN U METOAMKH MPOBEICHUS aHAJIN3a, CTAHIAPTHI 110 OTIPEICIICHUIO ITapaMeTPOB KayecTBa
YIIIErpauTOBBIX MAaTEPHUATOB

YMmerb:

TIK-2-Y1 npemiaraTh cCONOCTaBIATH MOKA3aTeIN KaueCTBa, HOBBIE METO/bI, IPUHIUIIHAIIBHBIE CXEMBbI JISI OLICHKH KaueCcTBa
yrIIerpauToBBIX MaTepUaIoB

[IK-2-Y2 noxbupats CBOWCTBa yriierpaUTOBBIX MATEPUAIIOB B 3aBUCHMOCTH OT O0JAaCTH IPHUMEHEHHS, TPEAJIaraTh HallOJIHUTEITH
JUTS IPOM3BOICTBA YIIIerPadUTOBBIX MAaTEPUAIOB

Baanernb:

ITK-2-B1 HaBBIKaAMU YTCHUS TEXHOJIOTHUECKUX CXEM MPOU3BOJICTBA YIiaerpadUTOBBIX MATCPHATIOB

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIUI pecypcesbl padoTsl

Pa3nen 1. Xumuueckas
TeXHOJIOTHS KaK MpeaMeT
u3ydyeHun.CoipbeBasi U
JHepreTuyecKkas 0aspl
XUMHYECKOH
NMPOMBILITEHHOCTH.




1.1 XTYM kak npeamer 1 JI1.2J12.1J13.
nzydyenus. Hampasnenus 1
HCTIOIB30BAHMS YTIIEPOIHBIX €]
MatepuainoB. CeIppeBast 1
sHepreTuyeckas 6asbl
XUMHUYECKOMN
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.

Xapakrepuctuka YM u
cBs3yromux. /Jlex/

1.2 XTYM kak nmpeamer 1 JI1.2J12.1J13.
nzydyenus. Hampapnenus 1
HCTIOIB30BAHMS YTIIEPOIHBIX 22
MaTepuanoB. CblpbeBas U
sHepreTuyeckas 6as3bl
XUMHUYECKON
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.

Xapaxrepuctuka YM u
cesizyronmx. /Tlp/

1.3 IMpo6Gemsr pecypco- 1 1 JI1.1J12.1J13.
SHeprocOepexeH st Ha 1
coBpeMeHHOM Jtarie. /JIex/ 21

1.4 [Ipobnemsl pecypco- u 1 JI1.2J12.1J13.
SHEprocOepeKeHUs Ha 1
coBpemeHHOM otare /I1p/ 24

1.5 CoOBpEeMEHHBIEC TEXHOJIOTHH B 10 TIK-2-31 TIK-2- | JI1.2J12.1J13.
MIPOU3BOJICTBE YIIIEPOTHBIX 32 [IK-2-V1 1
Matepuaios. /Cp/ MK-2-Y2 TIK-2

-B1

1.6 CoBpeMeHHBIE TEXHOJIOTUH B 1 JI1.1J12.1J13.
IIPOU3BOJICTBE YIIIEPOJHBIX 1
Mmarepuaios /IIp/ €)!

1.7 [IepcriekTHBHBIE TEXHOIOTHH 2 JIT.1J12.1J13.
10 TIPOU3BOJCTBY 1
HaHOMAaTEPHAaJIOB. 21
Ucnons3oBanue
HAHOYTJIEPOTHBIX
MaTepuajoB B
menunuae. /Cp/

1.8 MupoBble TEHIEHLIUY B 10 JI1.2J12.1J13.
Pa3BUTHH TEXHOJIOTUU 1
WCTIOBb30BaHUS U 21
nepepabotku YI'M u
YM. /Cp/

1.9 TexHonorHs PYIIIEPESHOB. 10 JI1.2J12.1J13.
Crexioyraepoa 1 001acTi 1
ero ucrnomab3oBanus /Cp/ 21

1.10 | HoBbie HanpaBiieHus B 1 JI1.2J12.1J13.
WCIOJIb30BaHUU YM B 1
Ka4yecTBE CMa30YHBIX IS 21
MAIlIMH 1 MEXaHu3MOB /JIek/

1.11 ITonck HOBBIX BUIOB 10 JI1.1J12.1J13.
WCXOJIHOTO CHIPhS ISt 1
npousBojcTea YM /Cp/ €]

1.12 | Mcronb30BaHuUS TAKETBIX 1 JI1.2J12.1J13.
HEe(TSIHBIX OCTATKOB B 1
Ka4eCTBE ChIPbA B 24
nponsBojcTee YM /IIp/

1.13 | IIpou3BOACTBO BOJOKHUCTBIX 18 TIK-2-31 TIK-2- | JI1.2J12.1J13.
YIIIEPOIHBIX 32 [IK-2-V1 1
Matepuaios. /Cp/ TK-2-V2 TIK-2 24

-Bl




1.14

IMoaroToBka K MpakTHUECKHM
pabotaM, mpopaboTKa
KOHCITEKTA JICKITHI
VMacnuBaHu€e MUXTHI U
TEPMOIIOATOTOBKA, KaK
croco0 yBeTHUCHHS
MIPOU3BOUTEITHHOCTH
YCTaHOBOK IlepepaboTKU
VI'M.

/Cp/

[K-2-31 TIK-2-
32 [IK-2-V1
[IK-2-Y2 TIK-2
-Bl

JI1.2J12.1J13.
1
€|

Pazpen 2.
I[MoaroroBUTE/ILHBIE CTATHH
TMOJIy4eHUusl
yrierpaguToBbIX
matepuaios (YI'M).

2.1

ITponecce! npokanuBaHus
YM.

ITporecchl cMenMBaHUA
IIpOKaJIeHHbIX YM co
CBSA3YIOLIUM.
IpeccoBaHue cMEIIaHHBIX
MaTepHanoB.

/JIex/

JI1.2J12.1
010323334

2.2

IIponeccel npokanuBaHus
YM.

[Ipoueccel cMemrBanus
NpoKajeHHbIX YM co
CBAZYIOIIMM.
[IpeccoBanue cMelIaHHbIX
MaTepHaJIoB.

Mp/

JI1.2J12.1J13.
1
€

23

Hcnonk3oBaHne MaTepHaioB
B SIICPHOM
MPOMBIIIIIEHHOCTH.
CoBpeMeHHOE TPOU3BOACTBO
YIM. /JTex/

JI1.1J12.1
01093 54

24

IMepcriekTHBHbBIC
HarpasJIeHHs
SHEprocOepeKeHus B
texuosorun YI'M /Cp/

JI1.1J12.1J13.
1
01323334

2.5

HoBble METObI B MTOTOTOBKE
CIIPECCOBAHHBIX
nznenuii. /Cp/

10

JI1.1J12.1J13.
1

2.6

PanmonansHoe
HCIIOJIb30BaHUE
SHEPTETHYECKUX PECYPCOB.
Bo3moxHOCTh yTHIN3aIuu
TBEP/BIX OBITOBBIX OTXOJIOB B
00HTOBBIX Kamepax.
Vrunuzanus temnia, npu
obxure YM. Ilytu
MTOBBILICHHS
sHEprodddexTHBHOCTH
IIOATOTOBUTEIBHBIX CTAMUI
npousBoacTBa YI'M.

/Cp/

15

JI1.2J12.1J13.
1
24

Pazgen 3.
TepMoxumuueckue
npouecchl MPOU3BOICTBA
YI'M.




3.1

XapakTepucTUKa MUPOBOU 1
poccuiickoi
IIPOMBIIIJIEHHOCTH
nponsBojcTa YI'M. /Cp/

JI1.2J12.1J13.
1
510520354

32

[Iponecc obxura
CIIPECCOBAHHBIX «3€EHBIX
3ar0TOBOK.
TepMOXUMUUECKUE IPOLIECCHI
pu oOXKUTe.

Ipornecc rpadurammu YI'M.

/JTex/

[IK-2-31 IIK-2-
32 [IK-2-V1
[IK-2-Y2 TIK-2
-Bl

JI1.2J12.1J13.
1
3105203354

33

[Tyt MOAEpHU3ALMH
nponsBoycTea YI'M. /Cp/

JI1.1J12.1J13.
1
010223354

34

Hogsie xumuko-
TEXHOJIOTHYECKUE METO/IBI
3aLUTHI OKpYKaroIei
cpenpl. YTHUIN3auus U
00e3BpeX1BaHUE TBEPIBIX U
KHUIKHX OTXO/I0B B
nponsBojicTee YI'M. /Cp/

JI1.1J12.1J13.
1
3105203354

3.5

Karanmutuaeckoe aeiicteue
npuMecel 1 100aBOK Ha
nporiecc rpadutanmu. /Cp/

TIK-2-31 IIK-2-
32 [IK-2-V1
MK-2-Y2 TIK-2
-Bl

JI1.1JI12.1J13.
1
01023354

BuptyanbHbl
i ThrOTOpHAJI

3.6

CMoOII0TIeperoHHbIE LEXH.
Bunsl 1 ciocoObI MOTydeHHS
KaMEHHOYTOJIBHOTO TIeKa.
[TponsBoncTBO rpadUTOBEIX
CTepyKHEH, TpeOOBaHMS K
KauecTBY MaTEepHAJIOB.
KoHCTpyKIIMY COBPEMEHHBIX
rpaUTHPOBOYHBIX

neueit. /Cp/

TIK-2-31 IIK-2-
32 [IK-2-V1
MK-2-Y2 TIK-2
-Bl

JI1.1J12.1J13.
1
013023334

3.7

/Dx3amen/

[K-2-31 IIK-2-
32 [IK-2-V1
[K-2-Y2 TIK-2
-Bl

JI1.2J12.1J13.
1
01020354

KM1

Pa3nen 4. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam

4.1

O0beM yacoB
CaMOCTOATEIBHON paboTHl Ha
noarotoBky k KM /Cp/

4.2

O0BeM gacoB
CaMOCTOSITEIbHON paboTHI HA
noArotoBky k BP /Cp/

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KonTponsHoe
MEpOTIPHSITHE

IIpoBepsiemble
HUHIUKATOPBI
KOMIETCHIIUMN

BOHpOCLI JUIA IOATOTOBKH

KM1

Bormpocsr k
9K3aMEHY

1. CTpyKTypa YIIIepoIuCTHIX MaTepHAIOB, ONPEACIIAIONIA UX CBOMCTBA

(aymmazs,

rpadut, NCKOMaeMbIe YTIIH, CaXa)

2. CxeMa Mpou3Bo/ICcTBA yriierpaguroBbix MarepuanoB (OCHOBHBIE

OTallbl




MPOU3BOJICTBA, X 3HAUMMOCTb)

3. JlnarpamMMa arperatHoro coctosiHus yriepoga. Coiictsa
YIJIEPOAUCTBIX

MaTepHajoB, ONPEAEIAIOIINE TEXHOIOTHIO YIIIerpadUTOBBIX
MaTepHasoB.

4. Knaccuguxanus yrierpaduToBbIX MaTepHUaIoB MO 00JIaCTH UX
MPUMEHEHUS.

DNEeKTPOJHBIE N3AETHSL.

5. Knaccudukanus yrierpaguToBbIX MaTepHalioB 10 00J1aCTH UX
TPUMEHEHUS.

OrHeynopHbIe H3Aenus. XUMUIECKH CTOMKIE H3IeTHs.
DNEeKTPOYyroibHbIE U3AETHS.

6. Knaccndukanus yriaerpaduToBbIX MaTepHaIoB 110 00JIaCTH HX
MPUMEHEHUS.

AHTH(PUKITHOHHBIE H3enus. [leTanu i1 aTOMHBIX KOTJIOB.
OeKTPOIHbIE MACCHI.

7. O6mme cBoicTBa yraerpadhuToBbIX MaTepranoB. OT 4ero oHU
3aBHUCHT.

DU3UYECKUE CBOKCTBA.

8. Obmwue cBoiicTBa yrierpaguToBbIX MatepuasoB. OT 4ero oHN
3aBUCHAT.

9. Kinaccuduxaius ChIpbeBbIX MaTepHAIOB. AHTPAUT U rpaduT, KaKk
CBIPbE JUIs

TIPOM3BOJICTBA YIIIETPAa(dUTOBBIX MaTEPHAIIOB.

10. Knaccu¢ukanus ceIpbeBBIX MaTepHaioB. KOKCHI, Kak ChIpbe Ui
MPOU3BOJICTBA

yraerpauToBbIX MaTEpHAIIOB.

11. ®u3uKO-XMMUYECKHUE MIPOLECCH IPOUCXOASIINIE IIPU
MPOKaTHBaHUU

YIIIEPOAUCTHIX MAaTEPUAIIOB.

12. TexHonorus NpokaguBaHus. DIeKTpudeckue neuu. Mx
JIOCTOMHCTBA U

HEJOCTATKH.

13. TexHonorus npokanusanus. Bpamaromyecs neun. FIx 10cToMHCTBa
"

HEJOCTATKH.

14. Texnonorus npokanusanus. PeropTasle neun. FIX JOCTOMHCTBA U
HEI0OCTaTKU.

15. Ilporecchl mpoucxoasuiie npyu u3menbueHnn. CTerneHp
u3MeIbueHus. MaIuHbl

Juis u3MenbueHns. CXxeMbl H3MeNbUEHNUS.

16. ®usuueckue ocHOBBI U3MenbueHus. Teopuu Pertunrepa, Kuka,
Pebunnepa.

17. Paznenenne u3MenpYeHHOTO MaTeprala Ha (paKiiiy.
Krnaccudukanus. Cura.

I'poxora.

18. CocTaBneHune Npou3BOICTBEHHBIX peLentyp. Boibop coimyunx
MaTepuaoB, ero

TPaHyJIOMETPHUECKOTo cocTaBa. BrIOop cBs3yromero.

19. CmemuBanue. TexHOTOTHS IPUTOTOBICHHUSI MAcCHl Ha
JIBYXJIOACTHOM

CMECUTENLHOHN MaIlIUHE.

20. CmemuBanue. IIpurotosieHye Macchbl Ha THEKOBBIX CMECUTEILAX.
Berynenue.

Bansuesanue.

21. ®u3uKO-XMMUYECKUE IIPOLECCHI, TPOTEKAIOIIUE IIPYU IPECCOBAaHUU
yraerpauTOBBIX Macc.

22. IIpeccoBanue B npecc-popmy. TeXHOTOTHS TOPSIETr0 U XOJIOAHOTO
IIPECCOBAHUS

B Tipecc-(popmy.

23. IlpeccoBaHue BbIIABIUBAHHEM. TEXHONIOTHS BBIIABIUBAHUSL.
24. OrmuuTenbHbIE 0COOCHHOCTH NPECCOBAHMS B IIpecc-(hopMy
BBIJIABIIMBAHNCM.

25. Texnonorus opmMoBaHus TpoMOOBaHUEM. TPaHCIIOPTUPOBKA
XpaHeHue

CIIPECCOBAHHBIX M3/IEIIHI.

26. O6xwur. Ipomeccsl, MpOTeKAIOIIIe PU 00KHUTE.

27. BnusiHME CKOPOCTH OOKHUra U MPUPOABI YIIEPOAUCTHIX MaTepHAIIOB




Ha CBOWCTBa

TOTOBBIX U3AENNN. PexxuM 00kura u3aenui.

28. IIpouHoCTh criekanus npu ooxwre. Jledopmanus B mporecce
obxwra. Pexum

00KHra U3eiInil.

29. TexHONOTHS 00XKUTA M3IETUA B MHOTOKAMEPHBIX TIe4aX. Y CIIOBHS
ob>xura

30. Tepmuueckoe paduHUpOBaHHE rPadUTOB. MYHIIITYKH IS
BBIJIaBJIMBAHUSL.

31. TexHONOTHS 00XKWUTA MENKHX M3/CNUI B TYHEIHHBIX IIeYax.
YcnoBust oGxura.

32. Teoperuueckue OCHOBHI rpadutannu. Mi3MeHeHne cBOMCTB
yrIerpauTOBBIX

BEIIECTB B MpoIlecce rpaduTaIum.

33. Texnonorus rpadutanuu. Y cIoBHs IpadUTAIHH.

34. Ceszyromue Matepuaisl. FIx cBoiictBa. BecnomorarenbHbie
MaTepHuasl Ipu

MPOU3BOJICTBE YIIIeTPaUTOBBIX H3ICTHI.

5.2. Ilepeuens paGoT, BHINOJIHAEMBIX 110 JUCHUIIHHE (MOayTio, pakTuke, HUP) - acce, pedepaThbl, npakTHyecKue u
pacueTHO-rpaduUYecKue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JIP.

IIpumepnsre Tems! pepeparos(I1K-1.4 31, TIK-3.2 31)

1) Mcnone3oBaHue yriiepoJHbIX MaT€PUAIOB B XUMUUECKOM IPOU3BOJICTBE.

2) Mcnonp3oBaHue yriepoJHbIX MATEPUANIOB B AIEKTPOHHKE.

3) Hcnonk30BaHKe YIIIEPOIHBIX MATCPUATIOB B TEIUNIOTEXHHYECKOM 000PYI0BaHHH.
4) YriepoaHsle HAHOMATEPHAIbI.

5) Monenu cTpoeHus TBEPABIX TOPIOYMX UCKOMAEMbIX U IPUPOIHOTO rpadura.

6) Momudurmpyronme 106aBKH, N3MEHSIOININE TNIACTHYHOCTE CBS3YIOIIETO.

7) Metos! yripaBiIeHHs CBOMCTBAMH KOHEYHOTO IPOAYKTA IIPU 00XKHUTE U TpadUTAIINN YTIIIepPOTHBIX MaTEPHAIIOB.

8) [Ipon3BOACTBO UTOIBLYATOTO U AIEKTPOAHOTO MEKa.

9) IIponsBoacTBO TexHIYECKOTO yriiepoaa. OO0pyIOBaHUE U TEXHOIOTHYECKas CXeMa MPOU3BOJICTBA.

10) ITosrydeHne HCKYCCTBEHHBIX aJIMa30B
11) Ucnonp30BaHuE yIIepoOIHBIX MATEPHAIOB B 3JIEKTPOIHEPIETUKE.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TECTOB U T.l'[.)

DopMOil IPOMEKYTOUHOU aTTECTALUU 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.
Hioxe npezncraBnen obpaser; 6uieTa uist 9K3aMeHa, IPOBOANMOTO B YCTHOW (opme.

MUHMCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EJIEPALIMNA
dbenepam)ﬂoe FOCyILapCTBeHHOG ABTOHOMHOC 06Ea30BaT€HBHOG yqpem[eHIge BBICIICTO 06p33013aH1/1;1
HAIIMOHAJIBHBIN NCCIIEJOBATEJIbCKNIM TEXHOJIOTUYECKNH YHUBEPCUTET

«MUCuCyx» .
HOBOTPOULIKNU ®UITNAIL

Ka(beapa MaTEMAaTUuKU U €CTCCTBO3HAHUA

BUJIET Ne O

HI/ICHI/IHHI/IHaI «TexHoNIorus 1 UCIOJIb30BaHUE YIIICPpOAHBIX MaTEpUaIOB»

Hampasnenue: 18.03.01 «Xumuyeckasi TEXHOJIOTHS»
®Dopma 00ydeHHUS: OUHAS

1) CaoiicTBa yrierpaduToBeIx MarepuanoB. OcCOOEHHOCTH KpUCTAUIMYEeCKOil pemieTku rpadura. O6nacTb NpUMEHEHHs
YI'M.

2) AHTpanuT Kak ceIpbe Ui mpousBoacTBa YI M. OcoOGeHHOCTH IIPUMEHEHUs, CBOMCTBA M NpEIHA3HAYCHUE

3) Craauu npeBpamiennii YI'M B nporecce rpaduTanuy.

TecroBble 3ananus npeactasiensl B LMS Canvas o anpecy kypca https://lms.misis.ru/enroll/PKT6LB

TecToBble 3a1aHus A TEKYLIET0 KOHTPOIIS 3HAHUH

K 1.4
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1. BcraBbTe IpONyIIEHHOE CI0BO

Bce anexTpoaHbie U 21eKTPOYrobHbIE MaTEpHabl B OCHOBE CBOEH

CoacpKart 5 CBOICTBa KOTOPOT'0O MO3BOJIAIOT IPUMCHSATH €T0 U U3TOTOBJICHUSA IMUPOKOT0 aCCOPTUMCHTA I/I3I[CJ'II/II7I, us3

KOTOPBIX IOYTH KaXbIil BUX 00JaaeT cenu(pUIECKIMI CBOCTBAMH.

2. CTronMocCTh TpaUTHPOBAHHBIX HJICKTPOIOB , HO Pacxo/[] B IBa—TpPH pasza

, T. K. BbIIIIC JOIIYCTUMasA CHJIa TOKaA.




3. — CIOCOOHOCTH MacChl H3MEHSATH CBOIO (hOPMY MOJ] BIHSIHUEM

BHEIIHMX cuil (6e3 00pa3oBaHusI TPELIMH U Pa3PhIBOB) U COXPAHATH CBOIO

(hopMy Tociie CHATHS Harpy3Kd. ITO CBOMCTBO YCTaHABIMBACTCS CYOBEKTHBHO Ha OCHOBE PA3INYHBIX (PaKTOPOB, T. K.
3aBUCHT OT BHEIIHETO U BHYTPEHHETO TPEHHs, YIIPYrOCTH MaTepuaa, aire3HOHHBIX CBOUCTB, TEMIIEPATyphl U T. 1.

V1

1. KakoBa BennunHa AUCIIEPTUPYIOIIETO AaBIEHHUS, BOSHUKAIOIIEro rmpu BerieHuBanuu MCT
aKIeNTOPHOro TUMa?

a) ~ 500 atm

0) ~2 at™

B) ~ 3000 atm

r) ~0,2 atm

2. KakoBa muKHOMETpHUYECKasl ITIOTHOCTH NeHOoTpaduTa 1mo Boje?
a) 1 —2 r/cm3

0) 2,26 r/cm3

B) 0,4 — 0,9 r/cM3

r) 1-51/n

3.TepMuueckasi ycTOHIMBOCTD HUTPATa TpadyuTa C yBEIMYCHHUEM HOMEpa CTYIICHH:
a) ipu niepexoie oT I ko Il Bo3pactaer, a mOTOM He H3MEHSIETCS

0) He u3MeHseTcst

B) yOBIBaeT

T) BO3pacTaer

y2

1. YV nenpHasi MOBEpXHOCTH MEHOTpaduUTa, TOIYISHHOTO Ha OCHOBE Omcyibdara rpadura:
a) yBEIIMYHMBACTCS C HOMEPOM CTYHEHU

0) yMEHBIIAETCsl C HOMEPOM CTYIICHU

B) HE U3MCHSCTCA

r) Bo3pactaeT npu nepexoze ot I k III crymenn, a motTom He U3MeHsETCS

2. TepMuueckas yCTOHYMBOCTD HUTPATA TpaduTa C yBEINUCHUEM HOMEpa CTyHNCHH:
a) pu niepexoie oT I ko II Bo3pacraer, a mOTOM He H3MEHSIETCS

0) He u3MeHseTCst

B) yOBIBaeT

T) BO3pacTaer

3. Kakue XxapakTepUCTUKU UMEIOT 3KCTPEMANIbHBIN XapaKTep IPU HAIIOJIHEHUU?
a) MOJlyNb YIPYrOCTH

0) b dysus

B) TEMIIepaTypa CTEKJIOBAaHUS

IK-3.2
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1. bauxaiiiee pacCTOsSHUE MEXy aTOMAaMU YIJIEPOAa, PABHOE CTOPOHE IECTUYTOJIbHUKA, COCTABIISET:
0,142 am.

1,02 M.

0,0142 aMm.

0,144 um.

2.B y3max cummBKH 00pa3yroTCs MPOCTHIE I(HUPHBIE TPYIITEI IPH OTBEPIKICHUH:
a) aMMHaMHU

0) TpeTUYHBIMH AMHUHAMHU

B) aHTUIpUIAMHI

3. JluHAMHYECKHE MEXaHHMICCKUE UCIIBITAHUS
a) YCTaJOCTHBIE UCTIBITAHHS

0) TPEIUHHOCTONKOCTh
B)Ta30IPOHUIIAEMOCTh

Vi

1. K xakomy KJaccy COeIMHEHUH OTHOCSTCS UHTEPKAITMPOBAHHBIE COeTUHEHUs rpaduTa?

a) K COeJMHEHMSIM BHEIPEHUS

0) Kk KJIaTparam

B) K MOHHBIM COJISIM

T) BEpHO a, O U B

2. KakoBa Benn4MHa AUCIIEPTUPYIOLIETO AaBJICHUS, BO3HUKAIOIIEro npu BcnennBanuu UCTT




aKLENTOPHOro THma?

a) ~ 500 atm

0) ~2 at™

B) ~ 3000 atm

r) ~0,2 atm

3. Kakue U3 nepedrciieHHBIX ()aKTOPOB BIUSIOT HAa IPOYHOCTH IpadpuToBoil (osbru?
a) MpUpOJIa HHTEPKaJIaTa

6) HacBIIHAS IIOTHOCTH MEHOTpaduTa

B) IJIOTHOCTH rpauTOBOH (HOJIBTH

T) BCE TIEPEUNCIICHHBIE (PaKTOPHI




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepuu oreHK1 OTBETOB Ha SK3aMeHE, IIPOBOJMMOM B YCTHOH (opme

- OLIEHKA «OTIMYHO» BBICTABISIETCA CTYIEHTY, €CIIM YETKO C(OPMYIHPOBAH OTBET HA BONPOC OMIIETa, SICHO M3JIAararoTcs
OCHOBHBIE NOHATHS U TEOPETUYECKHE OCHOBBI; JJOTMYECKH COEAUHEHBI B €INHOE IIOBECTBOBAHUE TEPMUHBI, TOHATUS,
TEOPeTHIECKHe 0000IIEeHNsI, OTHOCSIINECS K PACKPHIBAEMOH TeMe; ecH 0e3 OMMOOK BEIITOTHEHO MPAKTHYECKOE 33/1aHHE;

- OLIEHKA «XOPOII0)» BBICTABIISETCS CTYAEHTY, €CIM YaCTUYHO c(hOpMyIHpOBaH OTBET Ha BONPOC OMIIeTa, M3IIararoTCs
OCHOBHBIE MOHSATHUS U TEOPETHYECKUE OCHOBBI; HEIOCTATOYHO JIOTHYHO COETUHEHBI B €HOE I0BECTBOBAHNE TEPMUHBI, TIOHATHS,
TeopeTHIECKHEe 0000IIECHNU, OTHOCSIIHECS K PACKPBIBAEMON TeMe; ecii 0e3 OIMOOK BBINOTHEHO MPAKTHIECKOE 3aJaHHE;

- OLIEHKA «yHOBJICTBOPHTEIBLHO)» BBICTABISIETCS CTYJACHTY, €CIM OTCYTCTBYET UETKO C(OPMyNIH-POBAHHBEINA OTBET HA
MOCTaBJIEHHBIH BOIPOC U SICHOE U3JI0KEHHE TEMBI; OTCYTCTBYET JIOTHUECKOE COSTUHEHHE B €IHOE TIOBECTBOBAHUE TEOPETUUECKUE
0000MIICHNST; OTBET (POPMYITHPYETCS Ha TPUMepax OBITOBOTO YPOBHS; MPAKTHYECKOE 33/IaHHE BEIITOJIHEHO C HEIOYCTaMH.

KpuTepun OIieHKH OTBETOB Ha SK3aMEHe, POBOAMMOM B AUCTaHIMOHHOI hopme B LMS Canvas
90 < IIpouent BepHbIx 0TBeTOB < 100 - OTIIMYHO

75 < IlpoueHT BepHbIX O0TBETOB < 90 - X0po110

60 < [IponeHT BepHBIX OTBETOB < 75 — yOBJIETBOPUTEIHHO

Kpurepnu orieHKH BBITTOTHEHHS JOMAITHEH pabOTHI:

1.TeopeTrueckue CBeICHNUS U3T0KEHBI B TOCTATOYHOM 00BbeMe, YETKO U MOCIEI0BATEIHHO

2.TeKCT B 3JICKTPOHHOM HJIH B ITEYaTHOM BHIE 0()OPMIIEH CTPOTO IO TPEOOBaHHSM.

3.Hcrionp3yroTcsi COOCTBEHHBIE ITPUMEPHI

4.MImeroTcs CKPUHIIOTHI U TNCTHHTH IPHIMEPOB

5.IIpoBeneHo onucanue mpolecca padboThl HCHONb3YeMBIX GyHKUUH, HopMyI1, onepaTopoB U 000CHOBAHUE UX IPUMEHEHUS
6./ crionp30BaHbl TECTOBBIC JaHHBIC M IPUBEICHBI PE3YIBTaThl pabOTHI MPOTpaMMEI ((aiina)

7.Bricokoe kadecTBO oopMiteHus pabOThI ¢ UCIIOIB30BAHUEM MTPABUIT OPOPMIICHHUS TEKCTA B TEKCTOBOM PEIaKTOPE
8.Mcrionb30BaHbl M yKa3aHbl HCTOUHUKH JTUTEPATYPhI

9.TekcT HanMcaH rPaMOTHO, CTUJIMNCTHYECKU BbIJICPKaH

Pabora olieHHBaeTCs 110 CIEAYIOIUM OTMETKaM:

OTMeTKa «OTIMYHOY» BBICTABISCTCS CTYACHTY, CCIIH:

- IaHBI UCYEPITHIBAIOIIIE 1 0OOCHOBAHHBIE OTBETHI HABCE MIOCTABJICHHBIE BOIPOCHI, TIPABHIBHO M PAIHO-HAIBHO BBIMOIHEHBI
NpPaKTUYECKHUE 3aJaHHs;

- CTYICHT CaMOCTOSTENBHO U MPABIIBHO PN MPAKTHYCCKUE 3a1a9H, YBEPEHHO, JIOTHYHO, OCIEI0BATEIBHO H
ApPTYMEHTHPOBAHO M3JIarall CBOE PELICHHE, HCIIOIb3Ys COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO;

- B OTBETaX BBIJCISIIOCH [TIABHOE, BCE TEOPETUUECKUE TIOJIOKEHHUS YMEIIO YBS3bIBATHCH C TPEOOBAHUSIMY YCIIOBHS 3aIaHHS;

- NMUCbMEHHbIEC OTBETHI ObLIN YETKMMH M KPATKUMH, @ MBICIH M3JIarajluch B JIOTMYECKOMH I10CIIe10BaTeIbHOCTH;

- IOKa3aHO YMEHUE CAMOCTOSTENIBHO aHAM3UPOBATH (BAKThI, COOBITHUS, SBICHHS, TIPOLIECCHI B MX B3AUMOCBS3H U AHATCKTHICCKOM
Pa3BUTHH.

2. OTMeTKa «XOPOIIO» BBICTABIISIETCS CTYACHTY, ECIIH:

- JIaHBI MOJHBIE, JOCTATOYHO 00OCHOBAHHBIC OTBETHIHA IOCTABICHHBIC BOIIPOCHI, IPABHIBHO BBITIOJIHEHBI IPAKTHYCCKHE 3aIaHHS;
- CTYIICHT CaMOCTOSTEIBHO U B OCHOBHOM IIPABUJIBHO PEIINI IPAKTUYECKHE 3a1a4H, YBEPSHHO, JIOTHYHO, TOCIEAOBATENBHO U
apryMEHTHPOBAHO M3JIarai pelieHne, HCI0Jb3ysl COOTBETCTBYIOLLYIO TEPMUHOIOTHIO;

- B OTBETaX HE BCEr/a BBIIEIIOCH MIABHOE, OT/IEIbHBIC TTOJ0KEHHUsI HEAO0CTATOUHO YBSI3bIBAINCH C TPEOOBAHUSMH YCIIOBHUS
3aaHus, TIPU PEILCHUH IPAKTUYECKHX 3a/1a4 He BCEr/Ia MCIOIb30BAIHCH PALlOHATIBHBIC METOIbI PEIICHHS;

- OTBETHI B OCHOBHOM ObLIN KPATKHMH, HO HE BCEr/la YeTKUMHU.

3. OreHKa «y/IOBIETBOPUTENBHOY» BBICTABISIETCS CTY/ICHTY, ECIIH:

- IaHBI B OCHOBHOM IIPABHJIBHBIC OTBETHI HA BCE 3aIaHMHs, HO 06€3 TODKHOI TITyOHHBI M 000CHOBAHUSL, [IPH BBIMTOIHCHUH
HPAaKTUYECKUX 3aJaHMl CTYICHT UCIIONB30BAN IPSKHUN OIBIT M HE IPUMEHSUT HOBBIC METOIUKH BBINOJTHEHHMS 3aIaHHI;

- CTYAICHT B OCHOBHOM DEIIMJI IPAKTHYESCKHE 331a4H,JOIyCTHUII HECYIIIECTBEHHBIE OLIMOKH, CI1a00 apryMEeHTHPOBAJ PElICHHE,
HOYTH HE UCIIOJIb30BaJl COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO;

- IIPM OTBETAX HE BBIAEISUIOCH TIIABHOE;

- NMCHMEHHBIC OTBEThI ObLIM MHOTOCJIOBHBIMH, HEUSTKUMH U 0€3 TOJDKHOM JIOTHYECKO# OCIIeI0BaATEIbHOCTH.

4. OueHKa «HEeyI0BIETBOPUTEIBHO» BBICTABIISICTCS CTY/ICHTY, €CIIH:

- CTYZICHT He YCBOMJI 3HAUUTEIBHYIO YacTh y4eOHOTO MaTepuaa, MMCbMEHHBIN OTBET He 000CHOBAaH, CKOIIMPOBAH, HET aHAIIH3a
PELLCHHUS 3a1a41 WIH HEe BBITOJIHHI PAKTUYECKHE 3aJaHus;

- CTYAICHT He Pl IPaKTHYECKYIO 3a/1a4y;

- UCIIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

- HE MOJXKET apTYMEHTHPOBATh Hay4HbIC [TOJIOKCHHS;

- He (hOpMYNHpPYeT BBIBOJIOB M 000OIIICHHH.

6. YHEBHO-METOJJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JIMTEpaTypa




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI1.1 | C.H.Konokomns1ieB IIpupoanble 3HEProHOCUTENU U M., KJI "JINMBPOKOM", 2013,
YIIepoJHbIE MaTePHAIIBI.
CocraB u cTpocHHE.
CospeMeHHast KIacCcuUKamus.
TexHomorus MPON3BOACTBA U
IOOBIYH.
JI1.2 |H.JIL Conomoga, JI.A. XUMHYeCcKast TCXHOJIOTHS Kazans : U3marenscteo KHUTY, 2012,
XanmkoBa nepepaOboTKH HedTH 1 rasa : URL.: http://biblioclub.ru/index.php?
yueOHOe mocodue page=book&id=258408 (01.04.2015).
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOPBI, COCTABUTEIH 3arnaBne bubnnorexa W3maTenscTBO, TOA, 371. axpec
JI2.1 |E.B. CmugoBuu TexHonorus nepepaboOTKu M., Anbsiace, 2011,
HedTH n raza.Kpexkunr
HEe(TIHOTO CBIPBS U
nepepaboTKa YrJIeBOJOPOIHBIX
ra3oB: Y4eOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3ariaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 [Cocr. B.H.IleryxoB. Meroandeckue ykazaHus K MI'TY um. H.I'Hocosga, 2005,
T.I'.Bonomyk J1a00paTOPHBIM paboTaMm:
Merton.ykazaHus K
1ab0paTOPHBIM paboTaM 1o
nucuuruinHe "Teopernyeckue
OCHOBBI XUMUUYECKOH
TEXHOJIOTHH TOIUINBA U
YITIEPOIHBIX MaTepHanoB"
6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»
31 |IouckoBas cuctema crateit https://www.mendeley.com/
3 Y 100HBIHA calfT, Ha KOTOPOM CHCTEMAaTH3UPOBAHBI https://internet-law.ru
TI'OCTw
33 |Poccranmapr WWW.gost.ru
denepaibHOE TOCYIAPCTBEHHOE OI0HKETHOE https://new.fips.ru/
3 yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIICHHON COOCTBEHHOCTH» (TIOMCK MATCHTOB
PD)
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.3 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.5 |Zoom
I1.6 | bpayzep Opera
I1.7 | bpay3ep Yandex
I1.8 | bpaysep Microsoft Edge
6.4. IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCCHOHAIBHBIX 023 JaHHBIX
M1 1. model.exponenta.ru - — y4eOHO-METOANYECKUH CAalT O MOJEIUPOBAHUH U HCCIECIOBAHUN CHCTEM, OOBEKTOB,
) TEXHHYECKUX IPOIECCOB U (HM3UUCCKUX SBICHUH.
n.2
3 2. mvtu.power.bmstu.ru - Cratsu 0 Bo3MoxHOCTAX [IK « MBTVY», onybnukoBaHHbIe Ha caiiTe model.exponenta.ru:
) «I1IporpammMHbIi KomIuteke "MoeInpoBaHne B TEXHUUECKUX YCTPOHCTBAxX " ».
n.4
n.5 |3.xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. Hasnauenne

OcuHarenne




113 VYuebHas maboparopus (kommbloTepHBIH | Kommiuekr — yueOHOM  mebemm Ha 12 MmecT i
KJIacc) oOyuaromuxcs, 12 CTAaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/ICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
nperofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayaWTOpHAs
MenoBas, BeO kamepa Logitech, moctym k 3JOUOC
Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

132 VYueOHas mabopaTtopust GU3NKH Kommurekt  yueOno#f mebenmm Ha 16 Mect A
oOyJarommxcsi, pabodee MeCTO  IpermojmaBateis, 2
CTAI[IOHAPHBIX KOMIbIOTEpa Uil OOYYarOLIMXCS, JOCKa
ayIUTOpHAs MEJOBas, KOMIUIEKT THIIOBOTO OOOpYIOBaHHS
JUTS nabopaTopuit «DIEKTPUIECTBO u
MarHeTus™M» (HACTONBHBIH KOHCTPYKTMB 1 mT, OI0K
remepatopoB 1 mT, OJOK MyJAbTHUMETpOB 1 1T, OJIOK
HabopHOe Toje 1 mT, KOMIUIEKT MHHHOJOKOB | 1T, OJIOK
MOJICIIUPOBaHHs MoJied 1 [T, KOMIUIEKT COEXMHUTENBHBIX
mpoBoJoB | mrt.).

131 VYuebHas mabopaTtopust GU3NKH Kommmekr  yueOmoit mebenmm Ha 20 MecTt A
oOyvarouuxcsi, pabodyee  MecTo  IpemojaBareis, 3
CTaIlMOHAPHBIX KOMIIBIOTEpa JUIst oOyJaromuxcs,
ocuwmiorpad, TOIYIPOBOMIHUKOBEIA — Jazep  (KpacHBIi)
MOILIHOCTh 152mBT, NOJIyIIPOBOJHUKOBBIN J1azep
(kpacubiii) MomHocTh 153MBT, naboparopHasi ycTaHOBKa
«/IBmxeHne 10 HAKIOHHOW IUTOCKOCTH», JlabopaTopHas
ycTaHoBKa  «OmpeneneHne  OTHOMICHHWS  TEIUIOEMKOCTH
Bo3ayxa», JabopartopHas ycraHoBka «OnbiT ®panka u
I'epuay, naboparopHast YCTaHOBKa «H3yuenne
HHTEp(QEpEeHIINA  CBETa», YCTAaHOBKA  JUI1  HM3YYCHHUS
yOpYyroro W  HEYNpyroro ypaapa, yCTaHOBKa  JUIf
omnpes.3apsia IEKTPOHA C TOMOIIBIO BAKYyMHOT'O JIMO/Ia,
10.JlabopaTopHast ~ ycTaHOBKa «Du3n4eCKUNMAATHUKY,
mabopatopHast ~ ycraHoBka  «Heympyroe — coymapenume
(usnyecknx  MasTHUKOB»,  JabopaTropHas  YCTaHOBKa
«/3yueHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKAa M
OIIPE/CIICHNs] HANpPsDKEHHOCTH MArHWTHOTO IO 3€MITH
(Tanrenc-byccons), ycraHoBka saboparopHas "MamuHa
ArByna" @®MI1 ¢ oamekTpoHHBIM OsmokoM  DM-1/1,
ociorpad GOS-620 FG, mukpockon ydeOHbd YM-401,
JIOCKa ayTUTOpHAS MEIOBasl.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOINUXCA

IToaroToBKa K MPOMEKYTOYHOW aTTECTAIIUH 10 TUCIUILIMHE 3aKIF0YaeTCs B U3yICHUU TEOPETHYCCKOTO MaTePHaIIa M0 KOHCIEKTaM
JIEKIMi, HICTOYHUKAM OCHOBHOM U JIOTIOJHUTENBHON JIMTEPATYPBI, BKIFOYAst TEMBI CAMOCTOSITENIBHOTO H3YUEHHsI, ODHEHTHPYSCH Ha
CIHCOK KOHTPOJIBHBIX BOMPOCOB [0 COOTBETCTBYIOLINM TEMaM.

TIpu caMOCTOSITEIFHOM U3yYCHUH MaTepraia PEKOMEH IYeTCsI 3aHOCUTh B TETPa/ib OCHOBHBIC TIOHSTHS, TEPMHUHBI, (OPMYITHPOBKH
3aKOHOB, (POPMYIIBI M YPABHEHHS, BEIBOJIBI IO M3y4aeMoii Teme. M3yueHue J1r000ro Bompoca HeoOX0[MMO IIPOBOIUTE HA YPOBHE
CYIIHOCTH, & HE Ha YPOBHE OT/IENbHBIX SIBICHHI. DTO Croco0CTBYET H0JIee IiTy0OKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B ciydae 3aTpymHEHUs IPH HU3y9IE€HUH TUCIUILIMHBI CIICIYeT 00paIiaThes 3a KOHCYIbTalMel K MpenoaaBarento. Bee JeKnnoHHbIe
MaTepHabl, a TakKe MpakTHdeckue 3aaanus npuseaeHsl B LMS Canvas mo aapecy kypca https://lms.misis.ru/enroll/PKT6LB

ITpoBenenue sk3ameHa:

DK3aMeH 110 JaHHOH JUCIUIUIMHE IPOBOIUTCS B YCTHOH (opMe TI0 SK3aMEeHAMOHHBIM OMIIeTaM, KaX bl N3 KOTOPBIX BKIFOUAeT 2
TEOPETHIECKHX BOIPOCA U OJHO NMPAKTUUECKOE 3aJaHHE.

ITokazaTenu v KpUTEPUU OLIEHUBAHUS DK3aMEHA:

— Ha OIICHKY «OTJIMYHOY (5 0ayutoB) — 00yJaroImuiics IeMOHCTPHPYET BEICOKHI YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHUCTEMATUYECKOE U ITyOOKOe 3HaHUE y4eOHOTr0 MaTe-pruaia, CBOOOIHO BHIMONHSET MPAKTUIECKUE 3a/JaHHs, CBOOOTHO OTIEPHPYET
3HAHUSAMHM, YMEHU-IMH, IPUMEHSAET UX B CUTYalUsAX HOBBIIIEHHON CIOKHOCTH.

— Ha OLICHKY «XOpoIIo» (4 6aia) — 00yJaromuics 1eMOHCTPUPYET CPeIHNI YPOBEHb OCBOCHUS KOMITCTEHIIMI: OCHOBHBIC 3HAHUS,
YMEHHS OCBOEHBI, HO IOITyCKAIOTCS He3HAYHUTEIb-HbIe OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS NTPH aHATUTHIECKIX OTIePaIiX,
HepeHoce 3HaHWHM U YMEHHI Ha HOBbIE, HECTaHJAPTHBIC CUTYAIHUN.

— Ha OLICHKY «YIOBIETBOPHUTEIBbHO» (3 Oaia) — 00ydaronuiics: IeMOHCTPHPYET IIOPOTrOBBIN YPOBEHb OCBOCHHIT KOMIIETEHIIUH: B
XO071€ KOHTPOJIBHBIX MEPOTIPHATHI TOITYCKAFOTCS OIIHOKH, TIPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMCHUH, HABBIKOB,
00YJarONHICS UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHHS TP ONIEPHPOBAHUN 3HAHUSIMH U YMEHUSMH IIPH UX IIe-PEHOCE Ha HOBBIE
CHTyallUH.




— Ha OIICHKY «HEYIOBIETBOPUTEILHOY (2 Oana) — oOydaromuiicss IeMOHCTPHpPYET 3Ha-HuUs He 6onee 20% TeopeTHIecKoro
Marepuaa, IOMyCKaeT CYIIECTBCHHBIC OIMOKH, HE MOXKET II0Ka3aTh HHTEIUICKTyalIbHbIC HABBIKU PELICHHS MPOCTHIX 3a/1a4.
— Ha OIIEHKY «HEYIOBIETBOPUTENHHO» (1 0amt) — oOyJaromuiicss He MOXKET MoKa3aTh 3HAHHS Ha YPOBHE BOCTIPOU3BEACHUS H
00BsiCHeHHs HH(POPMALMH, HE MOXKET II0Ka3aTh HHTEN-JIEKTYalbHbIe HABBIKKM PELICHMS IPOCTHIX 3a/1au.




