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1. OBIIUE CBEAEHUSA

y‘ICGHaSI JUCHUIIIIMHA «SKCHepI/IMeHTaHBHBIC MCTOJbI HCCIICAOBAHUA B XHUMHUH IIOJIUMCPOBY
U3y4aeTcst B IEPBOM CEMECTPE.
KypcoBast pabota/KypcoBoii poeKT — He MPETyCMOTPEH.

1.1. dopma NpOMEXYyTOYHOM aTTECTALUN: IK3aAMEH
1.2. Mecto yuebHO# nuctuIuinHbl B cTpykType OITOIT

VYuebHasg aucuuIuinHa «OKCHEPUMEHTAJIbHBIE METObl MCCIEJOBAHUS B XUMHM IOJMMEPOBY
OTHOCHTCS K 00s13aT€TIbHON YaCTH MPOTPaMMBI.
W3yueHne AMCUUIUIMHBI ONMPAETCs Ha pPe3yibTaTbl OCBOEHMS OOpPa30BaTEIbHOW MPOrpPaMMbI
IIPEJBIAYILEro YpOBHS OakalaBpuarta.
OCHOBOM 711 OCBOEHHUS IUCLMILIMHBI SBISIIOTCS pe3yibTaThl O00y4deHMs, Oazupyromuecs Ha
3HAHMSX, YMEHUSAX U BIIAJCHUAX, IOJIYYEHHBIX [IPM OCBOCHUM JUCHUIUIMH Moyns 1.
Pe3ynpTarhl 00ydeHus 1Mo y4eOHOM IUCLMIUIMHE, MCIOJB3YIOTCA HPU H3YYEHHM CIETYIOLINX
JUCLIUIUIAH U MIPOXO0KIEHUS IIPAKTUK:

— HayuHnble moaxoas! K IPOEKTHPOBAHUIO U ITPOU3BOJCTBY HETKAHBIX MaTEPUAJIOB;

— IlpousBoxacTBenHas mpaktuka. HaydaHo-uccnenoBatensckas pabora 2;

— IlpousBoxacTBenHas npaktuka. HayuaHo-uccnenosatensckas padora 3;

— IlpousBoxacTBenHas npaktuka. HaydaHo-uccnenosatensckas padota 4;

— VYuebnas npaktuka. O3HAKOMUTENbHAS TPAKTHKA;

— Teoperndeckre OCHOBHI IMOJIYYEHHS TIOPUCTHIX MAaTEPUAIIOB U MEMOpaH;

— Pazpaborka yueOHO-METOIMYECKON JOKyMEHTAllUU Ui COINPOBOXKICHUS IUCLUIUIMH
XUMHYECKOTO TPOQHIIS,

— Hayuno-uccnenoparenbckas paboTa Kak cTapTal;

— IlpousBoncTBeHHass  mpakTuka.  TexHonoruueckas  (IIPOEKTHO-TEXHOJIOTMYECKAs)
NPaKTUKA;

— IIpousBoxacTBeHHas npakTuka. [IpeaauniomMHas npakTuka.
PesynbTarel ocBOeHMS y4eOHOW MAMCUMIUIMHBI B JaJbHEWIIEM OyIyT UCHOJIB30BaHbl IpU
NPOXOXKJICHUN y4eOHOW MPAKTUKU U (WJIM) BHIIIOJHEHNUHU BBITYCKHOMN KBAIM(UKAIIMOHHONW PaOOTHI.

2. HEJIU U IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA 11O
JUCIUIIVIMHE

[ensiMu  u3ydeHUs AMCUUIUIMHBI «OKCHEPUMEHTaJIbHbIE METOJbl HCCIEIOBAaHUS B XHUMHUU
MIOJINMEPOB) SIBIISIFOTCSL:

— coCTOAT B (POPMUPOBAHUU Y MAaruCTPAaHTOB MPEACTABICHUI U PaCIIMPEHUH UX 3HAHUH O
COBPEMEHHBIX METOJ/IaX HCCIEA0BaHUS CTPOEHUS, CTPYKTYpPbl U KOMIUIEKCA CBOWCTB MOJIMMEPHBIX
MaTepHajoB, MX BO3MOXKHOCTSX, OTPaHMYEHHUAX M O00JACTAX MCIOJIB30BaHMS, C TEM, YTOObI
M0JIy4yaTh OOBEKTUBHYIO MHOpMAIHIO 00 00bEKTe U yMETh MPAaBUIBLHO TPAKTOBATh PE3YJIbTATh
COOTBETCTBYIOIUX U3MEPEHUH;

— HU3y4YeHHe CrocoOoB, Al 00pabOTKM pe3yiabTaTOB PA3IUYHBIX HKCIEPUMEHTOB M HMX
TPaKTOBKM; METOJAaMU HCCIIEOBaHUS JJIs pElIeHHs pa3IuYHbIX 3a/Jad, B TOM 4YHCIE MpuU
BBITNIOJTHEHUH MaruCTEpCKOM IuccepTanuy,

— u3yuyeHue HH(POpPMAIMM O BO3MOXKHOCTSAX M 00JACTAX MCIOJIB30BAHUS PA3TUYHBIX
METO/I0OB MCCIEIOBAaHUA M MX COYETaHHs JUIs MOJy4deHHs Oojbliero oobéMa 3HaHUH O TOM HIIU
MHOM IOJINMEPHOM MaTepHuare;

— ¢opMupoBaHHE Y OOYYArONIMXCS KOMIIETEHIIMH, YCTAaHOBJIICHHOW 00pa30BaTeIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO no nanHOMYy MOAyIIO.

Pe3ynbrarom oOyueHus 1o yueOHON TUCIUIUIMHE SBIISETCS OBJIaJleHuEe 00yUYalolMMUCS 3HAHUSIMH,
YMEHUSIMH, HaBBIKAMU M ONBITOM JIEATEIBHOCTH, XapaKTepU3YIOLIUMH Ipolecc (HOpMHUpPOBAHUS



KOMIICTCHIINU U O6GCHG‘II/IBaIOH_[I/IMI/I JOCTHIXKCHUC ITIIAHUPYEMBIX PE3YJIBTATOB OCBOCHUA yqe6Hor0

MOJYJISL.

2.1.

dopmupyeMbIe KOMIIETCHIIUN, HHAUKATOPBI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C IUIAHUPYCMBIMHU pE3yJibTaTaMH 06yqu1/I;1 110 JUCHUILJIMHC

Koa u HamMeHOBaHHe

IInanupyemble pe3yJibTaThI

Konx n HauMeHOBaHMe KOMIIETEHIINH HHANKATOpa 00y4eHus
JAOCTHKEHHS] KOMIIeTEeHIIHH 10 THCHHILIHHE
OIlIK-2 NJI-OTIK-2.1 — 3HAEeT COBPEMEHHbBIE

Crioco0eH HCTI0Ih30BaTh COBPEMECHHBIC

Wcnonp3oBaHne 3HaHUI O

TIPUOOPHI U METOIUKH JIJIST

npuOOPHI U METOJTMKH, OPTaHU30BHIBATE | COBPEMEHHBIX MPUOOpax u NPOBEICHUS

IPOBEICHHE SKCIIEPIMEHTOB U METOJIMKAX JUIS TIPOBEIICHUS SKCIEPUMEHTAIBHBIX

UCTIBITAHUH, IPOBOJUTH UX 00pabOTKy | 9KCIIEPUMEHTAIBHBIX HCCIIEJOBaHMH 110 OLICHKE

Y aHANM3UPOBATh UX PE3YJIbTAThI HCCIIeA0BaHUN CTPOCHUS, CTPYKTYPBI U
KOMILJIEKCa CBOMCTB
MOJIMMEPOB M MaTepHaioB Ha
UX OCHOBE;

I1K-4 NA-TIK-4.1 — muddepenuupyer

CriocobeH MpUMEHSITh METO/IbI
onpeaeneHus CTPYKTYPHBIX
MapaMeTpoOB U MOKa3aTesIeil CBOMCTB
MOJIMMEPHBIX MaTEePUAIOB

AHanu3 npudopoB U METOJIOB
HCCIICIOBAHUS CTPYKTYPBI U
nokasaTelieil CBOMCTB
MOJMMEPHBIX MaTEPHAIIOB

COBpEMEHHBIE PUOOPHI U
MCETOAUKHN IJIs1 HpOBeIlCHI/ISI
3KCH€pI/IM€HTaJH)HLIX
HICCIIEJOBAHNM IT0 OIICHKE
CTPOCHHUS, CTPYKTYPHI U
KOMIIJIEKCA CBOMCTB
MOJMMEPOB U MAaTEPUATIOB Ha
HX OCHOBC;

NA-TIK-4.2

IIpencraBnenue u aHanu3
pe3yIbpTaToOB
OKCIICPUMECHTAJIBHBIX METOJ0B
B XMMHH [IOJIMMEPOB

-aHAJIN3UPYET PE3yJIbTaThI
JKCHEPUMEHTAIBHBIX METOIOB
B XMMHH [TOJIUMEPOB

2.2.

Pesynbraramu oOy4eHus 0 AUCIUTUIHHE:




3. CTPYKTYPA U COJEPXAHUE YUYEFHOM JUCIUILINHBI

OO6mast Tpyao€MKOCTh yueOHOM JUCIUIUIMHBINO Y4eOHOMY TUIaHY COCTaBIISET:

10 OYHOU (popme 0OyUeHHS — 5 3.e. 160 yac.

3.1. Crpykrypa y4eOHOW IUCIMIUTAHBI JUIsI OOyYarOMIMXCS MO BHUJAAM 3aHITHA
(ounas gopma oOyueHwUs1)

CTpyKTypa 1 00beM TUCHUTLINHBI

KoHTakTHasi ayiuTopHasi padoTta, CamocTosiTeJibHasi padoTa
’E qac 006y4aloIerocsi, 4ac
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3.2

CtpykTypa yu4eOHOM NUCIUIUTHHBI JIJIs1 00yJaIOmUXCs 10 pa3jeiaM U TeMaM JUCITUTIINHBI:

IInanupyemsble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOEHHSI:

Ko (bI)
¢opmupyemori(bix)
KoMIeTeHuuu (it) u
HHINKATOPOB
JIOCTHKEHHUSI
KOMIIeTeHIMii

HaumenoBanme pasjiennos, TeM;
¢opma(bl) IPOMEKYTOUHOMH aTTECTANNHU

Buabl yue6HoM padoThl

KonTakTHasi padora

Jlexkuun, yac

IIpakTH4eckue
3QHSATHS, 9aC
Jlabopamopnuvie
pabdomwl/
UHOUGUOYANbHBIE
OIS IIG O

IIpakTH4eckasi

MOAroTOBKA, Yac

CamocrosiTeIbHAS
pa6ora, yac

Buasl 1 GopMbl KOHTPOJIBHBIX
MepOoNnpusTHH, 00ecieYnBaIOLIHe N0
COBOKYIHOCTH TeKYyIIHii KOHTPOJIb
yCIIeBaeMOCTH;

(opMBI IPOMEKYTOYHOT0 KOHTPOJIA
ycIeBaeMoCTH

IlepBblii cemecTp

OIIK-2
WJI-OTIK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Paznen |. O0muii 0630p dKCIepUMeHTAIbHBIX METO0B B
XHMHHU MOJTUMEPOB.

OIK-2
WJT-OTK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Tema 1.1
Kpatkue cBeneHus 0 TOJIUMEPHBIX CTPYKTYpaXx.

KOHTpOJ'IL OCCIICHHUA

OIK-2
WUJI-OTK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Tema 1.2
OpaknnOHUPOBAHKUE TTOITUMEPOB.

KouTtpomns nmocemenus

OIK-2
WJI-OTIK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Tema 1.3
Kunernyeckre 3aKOHOMEPHOCTH CHHTE3A ITOJTUMEPOB.

KonTpons nocemnienus




Ilnannpyemble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOEHHSI:
KO/1(bI)
¢opmupyemori(bix)
KoMIeTeHuuu (it) u
HHIUKATOPOB
JOCTHKEHHUSI
KOMIleTeHIMii

HaumenoBanmue pasjienos, TeM;
¢opma(bl) IPOMEKYTOUHOMH aTTECTALNHU

Bubl yueoHoi#i padoThl

KonrakTHas padora

Jlexkuun, yac

Jlabopamopnuie
UHOUBUOYAIbHbIE
RO0LIAMIIG O

3aHATHS, YAC
pabdomol/

IIpakTuyeckas

MOAroTOBKA, Yac

CamocrosiTe1bHAS

Buasl u GopMbl KOHTPOJIBHBIX
MepOoNnpusTHH, 00ecieYnBaIOLIHe N0
COBOKYITHOCTH TeKYIIMii KOHTPOJIb
ycIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOT0 KOHTPOJIS
ycneBaeMoOCTH

TIK-4
WJI-TIK-4.1

[Ipaktuueckoe 3ansarue Ne 1.1
Kpatkue cBeneHus 0 moIMMEpHBIX CTPYKTYpaXx.

~ | IIpakTnyeckue

| pa6ora, uac

VYcrHas nuckyccusl na temy «KpaTtkue
CBEJIEHHS O ITOJTUMEPHBIX CTPYKTYpax»

OIlK-2
UJI-OTIK-2.1

[Ipaktuueckoe 3anstue Ne 1.2
OpaKIMOHUPOBAHUE TIOJIUMEPOB.

YcTHast quckyccns 2 Ha TeMy
«BsI3KOCTHBIE CBOMCTBA ITOJIMMEPOBY

TIK-4
WJI-TIK-4.2

[Ipaktuueckoe 3anarue Ne 1.3
Kanopumerpus u cnekrpockomnusi.

OIIK-2
WJI-OTIK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Paznen |1. U3yyeHnue cTpyKTYphbI U €OCTaBa MOJMMEPOB.

OIK-2
WJI-OTIK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Tema 2.1
DNEKTPOHHAsT MUKPOCKOTIHSL.

KOHTpOJ'IL OCCIICHHUA

OIK-2
WJI-OTK-2.1
TK-4
WJI-TIK-4.1
WJI-TIK-4.2

Tema 2.2
CHexTpoCKOIus SAepHOr0 MarHUTHOTO PE30HAHCA.

KonTpons nocemnienus




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
PesyIbTaThI - Buasl u GopMbl KOHTPOJIBHBIX
OCBOEHHSI: © N 2 = 9 g MepOoNpUsITHIA, 00eciedyuBaloIIne Mo
KO}I(bI)u HanmenoBanue PayIeiios, Tem; o = o | £ $y E :; 5 COBOKYITHOCTH TeKYIIMii KOHTPOJIb
¢opmupyemoii(bix) ¢opma(b1) MPOMEKYTOUHOI ATTECTANMHA g 3 = & § 3 o E = § yCIeBaeMOCTH;
KommeTeHuuu(if) u =) E = 3% E S E 5 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
IEUMERIGDOE = 25 \§‘ \§ E ] = E S é ycIeBaeMoCTH
L[OCTI(DKeHPlﬂu é E‘ ; !§, E,‘ 3 g l:‘g = 8 g
KOMIICTCHIIMH
OIIK-2 Tewma 2.3 2 4 KonTpoins mocemnienus
N-OIIK-2.1 WNudpakpacHas CrieKTPOCKOMHS.
IIK-4
NA-TIK-4.1
NJ-I1K-4.2
OIIK-2 [IpakTiaeckoe 3ansaTue Ne 2.1 4 4 VYcrHas muckycens 3 Ha TeMy
NA-OIIK-2.1 DJIEKTPOHHAs] MUKPOCKOTIHSL. «INEKTPOHHAS MUKPOCKOITHUS»
I1K-4
NA-TIK-4.1
NA-TIK-4.2
OIIK-N/I-OIIK- | IIpaktugeckoe 3austue Ne 2.2 4 4 YcrHas quckyccust 4Ha TeMy
2.1 CHexTpoCKOmus AepHOr0 MarHUTHOTO PE30HAHCA. «CrneKTpocKonus AEPHOr0 MAarHUTHOTO
pEe30HaHCa»
I1K-4 [IpakTuueckoe 3anarue Ne 2.3 4 4 YcTHas JUCKyCCHs S5 Ha TeEMy
N-11IK-4.1 HudpakpacHas CLIEKTPOCKOIIHSI. «HppakpacHas CIICKTPOCKOIHS
NA-TIK-4.2
OIlK-2 Paznen l11. Metoab! ucciienoBanusi Gu3UKO-XUMHYECKUX H DopMbI TEKYIIETO KOHTPOJIS
NA-OIIK-2.1 MeXaHMYeCKHX CBOMCTB MOJMMEPHbIX MATEPHAJIOB. o pazzaemny llI:
[1IK-4 1. YcrHas quckyccus
NJI-11K-4.1 2. Pa30op npaxkTHYeCcKuX 3aaHul
W-TIK-4.2
OIIK-2 Tema 3.1 2 4 Kountpons nocemenus
NA-OIIK-2.1 Mertoapl TEpMHUUECKOTO aHATN3a MOJIUMEPOB.
I1K-4

WJI-TIK-4.1




Ilnannpyemble Bubl yueoHoi#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: © N 2 = 9 g MepOoNpUsITHIA, 00eciedyuBaloIIne Mo
KO}I(bI)u HanmenoBanue PayIeiios, Tem; o = o | £ $y E :; 5 COBOKYITHOCTH TeKYIIMii KOHTPOJIb
¢opmupyemori(bix) (opma(b1) NpoMeKYTOUHOM ATTECTALMH 2 o = & § 3 o E = § yCIeBAeMOCTH,
KoMIeTeHumu (i) 1 =) E 2 | §3% 3 E S| £ ()OpPMBI IPOMEKYTOYHOT0 KOHT POJISt
MHIMKATOPOB = 2 g \§‘\§ 3 ] = S| £8 ycneBaeMoCTH
L[OCTI(DKeHPlﬂu é E‘ ; !§, E,‘ 3 g l:‘g = 8 g
KOMIICTCHIIMH
UA-TIK-4.2
OIIK-2 Tema 3.2 2 4 KonTpoins nocemnienns
NA-OIIK-2.1 Tpancnioptabie 1 11 Hy3NOHHBIE METOIBI.
[1K-4
NJ-TTK-4.1
UA-TIK-4.2
OIIK-2 Tema 3.3 2 4 Kontpons nocemenust
W-0OI1K-2.1 MexaHu4ecKue U dIEKTPUUECKUE METO/IbI.
[1IK-4
NA-TIK-4.1
WA-TIK-4.2
OIIK-2 [Ipaktuueckoe 3ansrue Ne 3.1 4 4 NunuBuyanbHOE JOMAIIHEE 3aJaHUE Ha
NA-OIIK-2.1 Mertoa nuddepeHranbHO-TEPMUIECKOTO aHaJH3a. TeMy «DU3UKO-XUMHYECKHUE METObI
[IK-4 HCCIIE0OBAHUSI CTPOCHMUS, CTPYKTYPBI U
NA-TIK-4.1 CBOMCTB MOJIUMEPHBIX MAaTEPHATIOBY
WA-TIK-4.2
IK-4 [Ipaktuueckoe 3anstue Ne 3.2 4 4 TectupoBanue Ha TeMy «3yueHue
NA-TIK-4.2 Tpancnoprable U Anpy3HOHHBIE METOBI. CTPYKTYPBI U COCTaBa IOJIUMEPOB)
OIlIK-2 [IpaxTnueckoe 3anstue Ne 3.3 4 3 NHpuBHyalbHOE AOMAIIHEE 33aJaHUE Ha
NA-OIIK-2.1 JuHaMHuueCKUl MEXaHUUYECKUI aHaJIH3. TeMy «DHU3NKO-XMMHUYECKUE METOABI
[1IK-4 WCCJIEJOBAHNUS CTPOEHHUS, CTPYKTYPHI U
NJI-11K-4.1 CBOWCTB MOJIMMEPHBIX MATEPUAIIOB)
NA-TIK-4.2
OIIK-2 DK3aMeH X X X X 48 YCTHO 10 BOOpocam




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHMSI: o o 3 - o g MepONPHATHIi, 00ecTieYNBAIOLIHE 110
Koa(b1) HaumeHoBanue pasjiesioB, TeM; ° g g £ 34 27| § COBOKYITHOCTH TEKYIIHI KOHTPOJIb
¢opmupyemoii(bix) ¢opma(b1) MPOMEKYTOUHOI ATTECTANMHA g § K %\ § 3 § % = § yCIeBaeMOCTH;
o -~ - o =]
KommeTenuuu(ii) u = = 2 § g 2 E =g S (opMBI MPOMEKYTOYHOTO KOHTPOJISI
E e S =
HH/IHKATOPOB g == |§S33 2= | £¢8 ycIeBaeMocTH
JAOCTHIKEHH & & = S ST 3 2| 8%
KOMIIETeH Ui i SR = =
NA-OIIK-2.1
I1K-4
NA-TIK-4.1
NA-TIK-4.2
HTOI'O 3a nepBblii cemecTp 18 27 115 DK3aMeH




3.3.

10

Kpatkoe conepxanue yaeOHOM TUCITUTUTHHBI

HaumeHnoBaHue pa3niena u

Ne nn TeMBI MCIHILIHHEL Coaep:kanue pasjiesa (TeMbl)
Pazpen | | O6umii 0630p SKCIIEPUMEHTAJbLHBIX METO0B B XHMHH MOJIMMEPOB
Tema 1.1 | KpaTkue cBemeHuUs 0 TeopeTndueckre OCHOBHI TIOIYYEHHUS U IEPepadOTKH
HOJMMEPHBIX CTPYKTYpPax. BBICOKOMOJICKYJISIPHBIX COSMHEHHM, CBEICHUS O UX
CTPYKTYype H cMecsax nonumepoB. O01ure onpeaeneHus,
MOHATHS CTEPEOXUMHUSI MaKPOMOJIEKYI, KOH(opManus
MaKpOMOJIEKYJI, COIIOJINMEPHI, PA3BETBICHHbIE, CILIUTHIC
TIOJIUMEPBI.
Tema 1.2 | @pakuoHUpOBaHUE ®pakiIMoHHOE OCaXKJCHUE. Meton no0aBICHUS
MOJIUMEPOB. HepacTBopuTensd. MeTon ucmapeHus pacTtBopurens. Meton
NOHW)KEHUsI TeMIlepaTypbl. MeTon HW3MEHEHHUs MAaBJICHUS.
Meton TypOMAMMETPUYECKOTO TUTpoBaHUs. KyMynsTHBHOE
(b pakuMOHUpPOBAHUE. ®pakuroHHOE pacTBOpEHHE.
OpakOHUPOBaHUE pacrpenencHueM MEXTY
HECMEUIMBAIOIIMMUCS PACTBOPUTEISIMU.
Tema 1.3 Kunetnueckue ®dusznyeckne MeToAbl. TepMOMETPUUECKUN METO/.
3aKOHOMEpPHOCTH CHHTE3a Wzmepenne nuanekTpudeckux norepb. CHEKTPOCKOMMYECKHE
MOJIUMEPOB. metonsl. Kanopumerpus. [lonsporpadus.
XumMuueckue METO/IBI. Bbpomun-6pomatHsrii METOJ.
MepkypUMeTpHUYECKOE TUTPOBAHHUE. I'upponutuyeckoe
OKCHMUPOBaHHE.
Pasnen |1 | U3yueHne CTPYKTYpPHI H COCTABA MOJTHMEPOB.
Tema 2.1 | DneKTpoHHAS] MUKPOCKOIIH. OCHOBBI 3JI€KTPOHHOU MUKpocKkonuu. [IpocBeunBaromas
3IIEKTPOHHASI MEKPOCKOTHS (TIpenapupoBaHue 00pasios).
OTauBKa ¢ OTTEHEHUEM, METOA peruiuK. CkaHupyromas
ANIEKTPOHHAS MUKPOCKOTHS YTpenapupoBaHre o0pasIos),
MOBBIIIIEHNE KOHTPACTHOCTH. [IprMeHeHne MeTo10B
MUKPOCKOIIUH JUIsl NUCCIIEIOBAHUS TOJUMEPOB.
Tema 2.2 | CHeKTpOCKONHUS SAECPHOTO OCHOBBI CIIEKTPOCKOIIUH SAEPHOTO MATHUTHOT'O PE30HAHCa
MAarHUTHOTO PE30HaHCa. (AAMP). O6opynoBanue u npubopsl. HTEpIIpEeTaMs CIEKTPOB
SIMP. XuMnueckuii CIBUT.
Tema 2.3 | Undpakpacuas [Mpubopsr s UK-cnexTpockonvu. MeTouKa NpUTroTOBICHHS
CHEKTPOCKOTIHSL. 00pa3uoB (TBepAble IUIEHKH, OPUECHTUPOBAHHBIE TUICHKH,
BOJIOKHA, JKUAKHE TOJIUMEPHI, PACTBOPBI, TOPOLIKH).
KauectBennsiit ananmusz MK-crextpoB. CriekTpocKomnust
BHYTPEHHETO OTPa)KeHMUs1, OTpaKaTeJIbHO-a0COPOLIOHHAS
crektpockonusi, UK dypbe-cnekTpockonusl.
Pazpea Il | MeTtoap! ncciienoBanusi pu3NKoO-XMMHUYECKUX H MEXAHUYECKUX CBOHCTB
MOJIMMEPHBIX MATEPUAJIOB.
Tema 3.1 | MeTonbl TEpMUYECKOTO Meton muddhepeHnnanbHO-TepMIYecKoro ananm3a. [Ipubdopsr
aHaJin3a MOJIMMEPOB. st ITA, MeTorka MPUTOTOBJICHHS 00Pa3IloB.
JuddepennmansHas CKaHUPYIOUIAsk KATOPUMETPHSL.
KanopumeTpsi, nogroroska oopasios. [Ipumenenue JITA-
JCK MeTonoB /i “ccae0BaHusI TOTUMEDPOB.
Tema 3.2 | TpancopTHble 1 3onH10BbIE MeTOIbI. OOpallleHHas Ta30Basi XpOMaTorpadus.
TP PY3MOHHBIE METO/IBI. CrieKTpOoCKOIUs BpeMEH aHHUTHIIALIMN TIO3UTPOHOB.
Juddysus razos B noaumMepax.
Tema 3.3 | Mexanuueckue u Jdunamuueckuit Mexannueckuid ananus (AMA). [IpounoctHbie

OJICKTPUYICCKUE METO/IbI.

XapaKTEPUCTUKHU NOJUMEPOB. JludiieKTpuyecKas
IIPOHHUIIAEMOCTb. JIM3JIEKTPUUECKUE IOTEPH.
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3.4. Opranuzaius caMOCTOATEIbHONU paboThl 00yYaIOITUXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNnbHasi 4acTh 00pa3oBaTEIBHOTrO Mpolecca,
HalpaBJeHHass Ha  Pa3BUTHE TOTOBHOCTH K  MNPOQECCHOHAIBHOMY M JIMYHOCTHOMY
caMOOOpa30BaHMIO, Ha MPOEKTHPOBAHUE MJAIbHEHIIEro 0oO0pa30BaTeNIbHOTO MapuipyTa |
npodeccHoHaIbHON Kapbephl.

CamocrosiTensHas paboTa 00y4aromuXcst 0 JUCIHUIUINHE OPraHN30BaHa KaK COBOKYITHOCTD
AyJAUTOPHBIX M BHEAYAWTOPHBIX 3aHATHH W paboT, 00ECHEUMBAIOIINX YCIHENIHOE OCBOCHHE
JIMCIUTLIMHBL.

AynuTopHas caMOCTOsTeNbHas paboTa oOydaromuxcs MO AMCHUILIMHE BBITOTHIECTCS Ha
y4eOHBIX 3aHATUSX IO PYKOBOJCTBOM TIIpErojaBareis M MO €ro 3aJaHuilo. AyIuTOpHas
caMocTosATeNbHas paboTa 00yJaloMXCs BXOAUT B OOIINI 00beM BPEeMEHH, OTBEACHHOTO Y4eOHBIM
IUIAHOM Ha ayJUTOPHYIO PaOOTy, U PEriIaMEHTUPYETCS pacliUCaHUEeM y4eOHBIX 3aHSITHH.

BueaynuTtopHas camocTosTenbHas paboTa 00yJaronmxcs — IVTaHupyeMast yueOHasi, Hay4HO-
VICCIIE/IOBATENbCKAs, TPaKTUYecKas paboTa OOy4aromMXCs, BBINOJNHSEMas BO BHEAYAUTOPHOE
BpeMs 1O 3aJaHUI0 M TPH METOAWYECKOM pPYKOBOJCTBE TIperojaBareis, HO 0e3 ero
HETOCPEICTBEHHOT'0 YUacTHsl, paCIUCAHUEM YICOHBIX 3aHITUI HE PETrIIaMCHTUPYETCS.

BHueaynuTtopHas camocTosiTenbHas paboTa 00yJaromuxcsl BKIIOYaeT B ceOs:

- MOJTOTOBKY K JICKIIHSAM M MIPAaKTUYECKUM, SK3aMEHY;

— M3Yy4YEeHHE YUeOHBIX MOCOOUI;

- U3y4CHUE Ppa3JelOoB, HE BBIHOCHMMBIX Ha JICKIIMM W TPAKTHYECKUE 3aHITHUS
CaMOCTOSATEIBHO;,

- U3y4CHHUE TEOPETUYECKOr0 M MPAaKTHYECKOro MaTepHaia MO PEKOMEHIOBaHHBIM
UCTOYHHKAM;

- MOJI'OTOBKA K IPOMEKYTOYHOW aTTECTAIlMU B TEUCHHE CEMECTPA;

- CO3/1aHHe MPE3EHTAIHMH 110 N3y9aeMbIM TEMaM.

CamocrosarenbHass pabora 0OydyarOmMXCsl C Y4acTHEM IMpernoiaBarens B (GopMe HHOM
KOHTAKTHOM paboThl MpeaycMaTpuUBaeT TPYNNOBYKD W (WIM) HWHAMBUAYAIBbHYIO paboTy C
00yJaroMMHUCS U BKITIOYAET B CEO:

- MPOBE/ICHNE WHIMBHUIYAJIbHBIX UM TPYNIOBBIX KOHCYJAbTAIMH 10 OTAEIHHBIM
paszenaM AMCLUUIUINHBL;

- MIPOBE/ICHUE KOHCYIbTALUH Mepel FK3aMEHOM 110 HEOOXOIUMOCTH;

- KOHCYJIbTAIlMM 10 OpraHU3allii CaMOCTOSATEIbHOTO M3YyUeHHs OTAENbHBIX Pa3JesioB,
0a30BbIX MOHATHI Y4eOHBIX IUCHMIUIMH POJCTBEHHOro OakanaBpHuara, KOTOpble (hopMupoBanu
OIIK u I1K, B nenax obecriedeHusi IpeeMCTBEHHOCTH 00pa30BaHMsl (NIl CTYI€HTOB MarucTparypbl
— B IeNiX YCTpaHeHHs NpoOenoB TMocie MOCTYIJIEHHs B MAarucTparypy aOUTypHEHTOB,
OKOHYMBINKX OakanaBpuat/crenuamureT nHbix YI'CH).

3.5. IIpuMeHeHwHe 2JIEKTPOHHOTO 00yUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOT U

JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHI periaMeHTHUpYeTCs JeHCTBYIOIIUMU

JIOKAJIbHBIMU aKTaMU YHUBCPCUTCTA.

B onexTpoHHy0 00pa30BaTeNbHYIO Cpely NEpEeHECeHbl OTAETIbHBbIE BHJBI Y4eOHOM
JeSITeIbHOCTH :

HMCII0JIb30BaHHe 00beM BKJIIOYEHHE B YUEOHBIH
ucnoab3oBanne 30 u JIOT > y
90 u 10T yac npoiuecc

CMCIIaHHOC JICKIIMH 18 B COOTBCTCTBHU C
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obOyJeHme MIPAKTUYECKUC 3aAHITH 27 pacrcanreM y4eOHBIX
3aHITHI

D0P obecrneunBalOT B COOTBETCTBUH C MPOTPAMMON MOIYJIS:

- OpPTraHU3aIMI0 CAaMOCTOATENBHOM pPa0dOThl 00YyYaromerocs, BKJIOYash KOHTPOJIb
3HaHUU oOydaromierocss (CaMOKOHTPOJb, TEKYIIUH KOHTPOJb 3HAHUA U MPOMEKYTOUHYIO
aTTECTAIUIO),

- METOAMYECKOE COMPOBOXKACHUE U JONOTHUTEIBbHYIO HH(POPMAIIHOHHYIO TOICPKKY
JNEKTPOHHOTO  OOyueHusi  (JOMONHUTEIbHBIE YyueOHble U HMH(OPMALMOHHO-CIIPABOYHBIE
MaTepuabl).

4. Texyias 1 mpoMexyToYHas aTTeCTAI[H 110 OHJIAH-KYPCY MPOBOASTCS B
COOTBETCTBHH € TpaQuKOM y4eOHOTO IpoIiecca U paclucaHueM




5.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

5.1. CooTHeceHHE MIIaHUPYEMBIX PE3YIbTATOB O0YUEHHS C YPOBHAMH CPOPMUPOBAHHOCTH KOMIIETEHIIUH.
Yposuu Hrorosoe Ouenka B . IMoxa3zare/n ypoBHsi ¢pOPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIMY€CTBO MSITHOAJUTHHOIM = = =
YHHBEPCAJIbLHOMN Oo6menpogeccnoHaILHO npodeccHoHaAILHOM
KOMIIETEHIIHH 0a/IoB cucreme »
B 100 GaILHOIR 10 DEIVILTATAM KOMIIETCHINHU KOMIIETCHII U KOMIIETCHIIUHN
cucTeMe Tpelcy eif m OIK-2 1IK-4
yiu . WJI-OTTK-2.1 WJI-TIK-4.1
1o pesysLTaTaM TPOMEKY TOYHOI VT-TTK-4.2
TeKyuiei u aTTecTaluu
TMPOMEKYTOTHOM
aTTecTamun
BBICOKUI OTJIMYHO OO6yuarommuiics: OO0yuaromuiics 6e3 ommuooK:
—  aHaIM3UPYET U -nuddepeHIUpyeT COBpeMeHHbIE
CHUCTEMATU3UPYET COBPEMEHHBIE IpHOOPBI U METOAMKH JUIs
IPHOOPBI X METOIUKH JUTS MIPOBEICHHS IKCIEPUMEHTAIBHBIX
TIPOBEICHHST UCCJIEI0OBAHUM 110 OLIEHKE
IKCTIEPUMEHTAIBHBIX CTPOCHHS, CTPYKTYpPbI 1
HCCIIEIOBAHMIL [TO OLICHKE KOMIUIEKCa CBOMCTB MOJIUMEPOB U
CTPOSHHS, CTPYKTYPBI H MaTepUAaIoB HA HX OCHOBE;
KOMIUIEKCA CBOMCTB MOJIIMMEPOB TAHATIH3HPYCT PE3YJIbTATHI
H MATEPHATIOB HA HX OCHOBE, IKCIIEPUMEHTAIBHBIX METOJIOB B
' XMMHH TTOJTUMEPOB
TOBBIIIIEHHBIN XOpOIIO OO0yuaromuiics: OO0yuaromuiics, JomycKas

- ¢ HEOOJIBIIMMHU HETOYHOCTIMH
aHAIM3UPYET M CUCTEMATU3UPYET
COBpEMEHHBIC IPUOOPHI U
METOAVKH JJISI TPOBEICHUS
AKCIIEPUMEHTAITBHBIX
HCCIIeJOBAHUH IO OIIEHKE
CTPOCHHUS, CTPYKTYPHI U

HE3HAYUTENBHBIE OLINOKH:
-mudhepeHIHPYET COBPEMEHHBIC
npruOOpPHI X METOIAMKH JIJIS
NPOBEICHHS SKCIIEPUMEHTATBLHBIX
MCCJIEIOBAHHIA 10 OIICHKE

CTPOCHHUS, CTPYKTYPHI H
KOMILIEKCA CBOWCTB IIOJIMMEPOB U
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KOMIIJIEKCA CBOMCTB IIOJINMEPOB
M MaTepHaJIOB Ha X OCHOBE,

MaTepHaJIOB Ha UX OCHOBE;
-aHAJIM3UPYET PE3yIbTATHI
SKCIIEPUMEHTAJIBHBIX METOJIOB B
XUMHH TTOTUMEPOB

0a30BBII YIOBJIETBOPUTEIBHO OO6yuaromuiics: OO0yuaromuiics, omycKas
- QaHAIN3UPYET M CUCTEMATU3UPYET | CYIIECTBEHHBIE OIINOKH:
COBpEMEHHbBIE TPHOOPHI U -muddepeHnupyeT cCoBpeMeHHbIe
METOIUKH JIJIS1 TIPOBEICHUS IPUOOPBI M METOJMKH ISt
AKCIIEPUMEHTAIBHBIX HPOBEICHHS SKCIEPHUMEHTAIBHBIX
UCcIIe0BaHuUIl O OILlEHKe HCCIIe/IOBaHHH 110 OLICHKE
CTPOEHHUS, CTPYKTYPBI U CTpOCHNA, CTPYKTYDPbI K
KOMILIEKCA CBOHCTB IOMMMepoB | KOMIUIeKca CBOJCTB ITOJIMMEPOB U
¥ MaTe€pUaJIoB HA UX OCHOBE, Ho | MATCPHAIOB Ha HX OCHOBC,
JIOMYCKAET MU STOM -aHAM3UPYET PE3YIbTATHI
CYIIECTREHHbIE OMHOKH IKCIIEPUMEHTAIBHBIX METOJIOB B

XUMHUH TOJTIMEPOB
HU3KUU HeyJ0BIeTBOpUTeNbHO/ | OOyuaromuiics:
HE 3a4TE€HO —  JeMOHCTpHpYeT (hparMeHTapHbIe 3HAHUS TEOPETUUECKOTO M IIPAKTUYECKOTO MaTepHall, JOIyCKaeT

rpyOBIe OIMOKH IIPH €r0 M3JI0KCHUHU Ha 3aHATHIX M B XOJI€ POMEKYTOUHOM aTTECTAIHH;
UCIIBITBIBACT Cepbé3HLIe 3any[[HeHI/I$[ B HpI/IMeHeHI/II/I TeOpeTI/I‘IeCKI/IX HOJ'IO)KGHI/Iﬁ HpI/I peI_HeHI/II/I
MPaKTUYECKHX 3a/1a4 MPO(ECCHOHATBHON HAMTPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaJceT HEOOXOAUMBIMH ISl STOI'O HaBBIKAMH U TIPUEMAM;
BBIMOJTHSET 3aIaHKsI TOIBKO 10 00pa3ily U MO PYKOBOJCTBOM ITPEIOIaBaTEs;

OTBET OTPaKaeT OTCYTCTBUE 3HAHHM Ha Oa30BOM YPOBHE TEOPETHYECKOTO U MPAKTUIECKOTO MaTepraa
B 00BbeMe, HEOOXOIUMOM JIJIs TAJIbHEHIEH yueObl.

6. OIIEHOYHBIE CPEJICTBA JJIsI TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEXYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

HpI/I IMPOBCACHUU KOHTPOJIA CaMOCTOSTEILHOM pa6OTLI O6y‘-IaIOH_II/IXCSI, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arreCcTauu 110 y‘-ICGHOMy MOIYJIHO

«DPU3BUKO-XUMHUECKHUE

METOJBI

HCCIIEIOBAHUSA

CTPOCHHUS,

CTPYKTYPBI

u

CBOWCTB

IMMOJIMMEPHBIX  MAaTCPUAIIOB)»

MIPOBEPSIETCS  YPOBEHB

C(I)OpMI/IpOBaHHOCTI/I y o6yqa10m1/1xc;1 KOMIIETECHIIUM M 3aIllJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/I$I o MOAYJIHO, YKAa3aHHBIX B pPa3aciic 2 HaCTOsIIEH

MIPOTPaMMBI.
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6.1. @opMbI TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aaHUMN:

No N Komnerenuuu
o ®opMbI TEKYLIET0 KOHTPOJIsI IIpuMepbl THIOBBIX 3aAaHUI
1 VYernas auckyccus Ha Temy «Kpatkue 1. TlommMepHBIE MaTepHaIbI [1K-4
CBEJICHNUA O IIOJTMMCPHBIX CTPYKTYpax» 2. AccOpTHMEHT TEpPMOIUTACTHYHBIX MaTepPHAIOB NA-TIK-4.1
3. ACCOPTHMEHT TepMOPEAKTHBHBIX MaTECPHAIIOB
4. OCHOBHBIE ITPOMBIIIJICHHBIE TIOJIMMEPHBIE MaTEPUAIIBI
5. Marepuansl 00IETEXHUYECKOTO Ha3HAUCHHS
6. Marepuanbl HHXCHEPHO-TEXHUUECKOr0 Ha3HAYCHUS
7. TemmocToiikue MOJTMMEPHBIC MaTEPHAIIbI
8. Krnaccuduxamms mommmepos
9. Kiaccudukarnus ¢ TOUKH 3peHUs IPOCTPAHCTBEHHOT'O ITOJIOKEHUS
aTOMOB B MaKpOMOJIEKYJIe
10. Knaccudukanus ¢ TOYKH 3peHHS XUMHYECKOTO COCTaBa
MaKpOMOJIEKYJI
11. Knaccudukanus 1mo NCTOYHUKAM IPOUCXOKICHUS
12. Cneuuduka cTpoeHUs 1 NOIMMEPHOTO COCTOSIHUS BEIIECTBA
13. CrpykTypHBIe ITpeBpalleHus B MOHOMEpPaX U MaKpOMOJIEKYIIax
14. I'nOGxoCcTh MAaKPOMOIIEKYIT
15. broynble oMMMepH! (TIACTMACCHI)
16. ITomyyeHune moIMMepoB
17. Cnenuduka noamMepHOro COCTOSIHHS BEIIeCTBa
18. MexaHuYecKUe CBOWCTBA MOJIMMEPOB
19. PacTBOpHI MOTUMEPOB
2 VYcerHas qucKyccust Ha TEMy 1. Yro ompenensoT peoJornyeckue CBOMCTBa MOJIUMEPOB? OIIK-2
«DpaKIHOHUPOBAHHUE [OTHMEPOB 2. Kakue nmapaMeTpbl XapakTepU3yIOT PEOJIOrHUEeCKUEe CBOWCTBRA N-OI1K-2.1
OJIUMEPOB?
3. Uro xapakTepu3yroT BA3KOCTHBIE CBOWCTBA MOJIMMEPOB?
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3. OObsicHUTE  CYIIHOCTh  3JIEKTporpaduyeckoro  mporecca
MOJTYYEHUST H300paKEHUH Ha MOJTMMEPHOH IICHKE.

4. Kakne MTOJTUMEPHI o0J1agaroT (hOTOUYBCTBUTEIEHBIMH
cBOoMCcTBAMU?
5. Bo3moxHO U CKaHUPOBaHUE JTUDJIEKTPUKOB Ha

PEHTICHOCTIEKTPaITBEHOM MUKpOaHanu3arope?

6. B 4em ocOOEHHOCTH CKaHUPOBaHUs?

7. Ilo xakoil mMpUYMHE MUHUMAIIBHOE YCKOpSIOIIee HampsokeHwue 15
kB? OtBet 000CHOBATH.

8. Kakme pexuMbl paboThl €CTb Y PEHTTCHOCIEKTPAJIbHOTO

No . Komnerenuuu
o DopMBbI TEKYLIETO KOHTPOJISI IIpuMepbl THIOBBIX 3aaAHUI
4. Or kakux (hakTOpOB 3aBUCHUT BSI3KOCTb IOJIUMEPOB?
5. UeM 00ycnOBIIEHO TOSBIIEHIE BRICOKOAIACTUIHOCTH B
MOJIMMEPHBIX pacriaBax?
6. OnmmuTe GU3HMYECKUIT CMBICI PETaKCAUH MTOJTUMEPOB.
7. Or xakux (aKTOpPOB 3aBUCUT BpEMsI pellaKcamnuu?
8. Tlo kakoMy MOKa3aTeno CYJST O BA3KOCTHBIX CBOHCTBAX
ronmmMepa’?
9. Meroas! ppaKIHOHUPOBAHUS TOTUMEPOB
10. MonekyIsipHO-MacCOBbIE XapaKTEPUCTUKH ITOJTUMEPOB
4 NunuBuyanbHOe JOMAITHEE 33 JaHUE B mHawane kypca cTyleHTaM BblgaeTcs 3amaHue momobparts | OITK-2
Ha TeMy «DU3NKO-XUMHYECKHE METOBI | WILTIOCTPAIIMOHHBIN MaTepuan (rpaduku, Tabmuiel) moj kKaxaerii meron | M-OIMK-2.1
WCCIICIOBAHUS CTPOSHHS, CTPYKTYPBI H | UCCIICIOBaHUSl  MOJIUMEPOB,  XapakTepusyrommid ero  pe3yibrathl | [1K-4
CBONCTB IIOJINMEPHBIX MaTEPUATIOB (mampumep, JCK-rpammer, xpusie TI'A, JATA, UWK-cnextpsr, | U-11K-4.1
MuKpodoTorpadun, MOTyIeHHbIE Pa3IUYHBIMA MeTogamMu Mukpockormu, | M/I-1TK-4.2
rpaduKkd € BHCKO3UMETPUYECKUMH  KPHUBBIMH,  I1OJIy4YCHHBIMU
Pa3NUYHBIMUA METOAMH U.JIp.)
Kaxnplif CTyOeHT TOTOBUT KOMIUIEKT Marepuana, KOTOPBIH
nyOJIMYHO JOKJIAIbIBaETCsl pa30MpaeTcsl Ha NPAKTHUECKUX 3aHSTUSIX.
5 | YcrHas quckyccus Ha TeMy 1. Yro Takoe GOTONPOBOIUMOCTD? [1K-4
«DNEeKTPOHHAS MUKPOCKOTIHS» 2. Tlepeuncnute MetoApl wuccienoBanusi  ¢doronpooaumoctu | UJ-ITK-4.1
MTOJIMMEPOB. NA-TTIK-4.2
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I

DopMBbI TEKYIIEr0 KOHTPOJIs

IIpuMepbl THIOBBIX 3aaAHUI

KomnereHmun

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

27.

28.

MUKpoaHaiu3aTtopa? B 4yeM ux npuHINIHAIbHBIC OTIHYHSL.
HazoBute wuckaxeHne, BHOCUMOE BBICOKUM  YCKOPSIOLIUM
HanpspkeHueM. Ero BuusHME Ha  PEHTI€HOCICKTPAJIbHBIN
MUKPOaHAJIN3.

OynknronansHei coctaB Oxford INCA X-RAY.

Onumure  uaeajgbHblE  YCJIOBHS — PEHTTE€HOCIEKTPabHOM
MHUKPOCKOIINH.

Pacckaxxute 0  MeTogax — OYMCTKM  OOpasLuoB  mepen
CKaHHUPOBaHUEM.

KakoBel MUHHMMAaibHBIE pa3Mepbl IUIOLIATM IOBEPXHOCTH IS
PEHTIe€HOCTIEKTPaIbHOTO MUKpoaHanu3a? OT 4ero 310 3aBUCUT?
Ilo kakoli mnOpuYMHE HENIb3d MNPOBOAUTH  HCCIEIOBaHUE
OM0JIOrNIecKuX 0ObEKTOB?

Mepa paccesnus. MareMatuyeckoe OKugaHue. MOMEHTBI
[IEPBOTr0 U BTOPOTO POJA.

[IpaBuna 06pabOTKH MHOTOKPATHBIX HAOTIOICHUH.

[opsimox 06paboTKH Pe3yIbTaTOB HAOIIOICHUH.

Koadp¢ummenr  CrpromeHta.  Bwiuucienue — ko3ddunmenta
CrplosieHTa.

O1eHKa JOCTOBEpPHOCTH PE3YJIbTATOB HUCIIBITAHUH.

OreHka pe3yJIbTaTOB U3MEPUTEIIEHOTO KOHTPOJIS.

OmmbKH NIEPBOro U BTOPOI'o poja.

dopmupoBaHHe OIIMOOK KOHTPOJIA.

Kakue ycnoBus HeoOXoauMo COOMIOAATH MPH CKaHWPOBAHHUU
JIADIIEKTPUKOB?

B 4eM 0coOEHHOCTH KaKI0T0 U3 PEKUMOB CKAHUPOBAHMS ?

Kakue u3 pexxnMoB ckaHUpOBaHUS HanOOJIeE NPEANOYTUTENLHBI B
naHHoM padore? OTBET 000CHOBATH.

Ilo xakoil mnpuyMHE B KaMepe CKAaHMpPOBAHUS JOJDKEH
MOJAEP’KUBATHCSL BBICOKHI BaKyyM?

HazoBure wuckakeHHme, BHOCHMOE TMPH HHM3KHX M BBICOKHX
YCKOPSIFOIIUX HAMPSDKEHHSX.

[lepeuncnure ocHOBHBIC NaHenu ynpasieHusi POM Zeiss Ultra
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Ne . Komnerenuunu
o DopMBbI TEKYLIETO KOHTPOJISI IIpuMepbI THNIOBBIX 3a1aHM#T
55.
29. OnumuTe naeanbHbIE YCIOBUS CKAaHUPOBAHUSI.
30. Pacckaxkxure 0  MeTogaX  OYMCTKH  OOpasloB  mepen
CKaHUPOBaHUCM.
31. Pacckaxkure O BIMSHUM AacTUTMaTH3Ma Ha [OJy4YaeMble
H300paKCHHUS.
32. OyHKIMOHATBHBIN cocraB PacTpoBOro 3JIEKTPOHHOTO
MHUKPOCKOIIA.
33. Ha3HaueHue OTJENbHBIX COCTABHBIX YacTel MUKPOCKOIIA.
34. MeToauka poBeIeHUS] H3MEPEHHIA.
35. IIpunanmn paboThl pacTPOBOTO 3JIEKTPOHHOTO MHUKPOCKOTIA.
36. OcobeHHOCTH OATOTOBKH 00PAa3IoB ISl H3MEPEHHH.
37. Bo3MOKHOCTH PacTPOBOTO IEKTPOHHOTO MHUKPOCKOTIA.

6 | YcrHas auckyccust Ha TeMy 1. Metog JI1P [1K-4
«CIeKTpOCKOMHS SIIEPHOTO 2. Merox SIMP UJI-TIK-4.1
MarHuTHOTO pe3OHaHCa» 3. B03MOXHOCTH METO/Ia MaCC-CIEKTPOMETPUU U-TIK-4.2

4. MeroJ peHTTE€HO-CTPYKTYPHOTO aHaJK3a

5. Xwumudeckuit anamus (Meron Kembmans)

6. CrepeoryisspHOCTb OIHMEPA

7. Kondopmarus monumepa

8. TlocnemoBaTelbHOCTH MOHOMEPOB B COITOIUMEPE

9. KauecTBeHHBIH COCTaB MPOIYKTOB MOJIMMEPH3aLIUH
ACCUMETPUYHBIX  JHCHOBBIX ~ MOHOMEPOB M  TPOIYKTOB
COTOJIMMEPH3aIINU

10. KoHCTaHTBI COTIOIMMEPHU3AIIAN

11. Kak onpenenuth CTepeoryIsspHOCTh IIOUMepa

12. Kak OleHHTh Ka4eCTBEHHBI COCTaB MPOJYKTOB ITOJIMMEPU3AIHN
ACCHMETPUYHBIX JTUCHOBBIX MOHOMEPOB, B YaCTH OLEHKa J0JH 1,2
u 1,4- npucoenHEeHMA

13. Kak ycTaHOBUTBH JIOKaJIbHYI) KOH(HUIypamuio NPUCOEIUHEHUS:
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Ne . Komnerenuun
o DopMBbI TEKYIIET0 KOHTPOJIS IIpuMepsbl TUNOBBIX 3aJaHU
«TOJIOBA-XBOCT» M «T'OJIOBA-TOJIOBAY
14. Kak ycTaHOBUTH HH()OPMAITMOHHBINH 00MEH
15. Kak ycTaHOBHUTH MOCIIEA0BATEIILHOCTh MOHOMEPORB
16. OreHHTE KOJUYECTBEHHBIH COCTAB COMOJUMEPOB
7 YcTHas IUCKyccus Ha TeEMy 1. KauectBennsrit ananus cononumepos [IBMA-TIOT [K-4
«MuadpakpacHas CIIEKTPOCKOITHDY metosioM UK-cniekTpockonuu NJI-TIK-4.1
2. Meroa UK-cniekTpockonuu WJI-T1K-4.2
3. Wnentrdukanus moIuMepHBIX MaTepHAIOB
4, OmnpeneneHrne MEKPOCTPYKTYPHI TIOJIHMEPOB
5. CBs13b SHEPTH aKTUBAIIMU PAIUKAIBHON TTOJIMMEpHU3allin
AJIKEHOB C TMOTJIONICHUEM BUHIWIBHOU cBsi3u B ux MK-cniekTpax
6. W3ydenne KHHETHKH MTOJIMMEPHU3AIIHN
7. KauecTBeHHBIN U KOIMYECTBEHHBIN aHAN3 TOJIUMEPOB,

HHU3KOMOJIEKYJIAPHBIX KOMIIOHEHTOB M COCTaBa MOJIMMEPHBIX
kommosunmii Mmerogom UK ciekTpockonuu

8. Omnpenenenre u N3y4eHne MEKMOIEKYISIPHBIX H
BHYTPUMOJICKYJISIPHBIX BOJOPOJIHBIX CBSI3EH

9. Ormpezenenne CTENEHN KPUCTALTUIHOCTH TTOJIUMEPOB
10. Bosmoxknoctu metona UK cnekrpockonuu

11. HazoBuTe MeTo1bI HEpa3pyIIAIOMIETO KOHTPOJIS
TIOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIOB

12. UK cnekTpoCcKONUYEeCKU aHaIU3 BbIAEISIOMINUXCS U3
MTOJIMMEPHBIX KOMIO3HUIINN HI3KOMOJIEKYISIPHBIX BEIIECTB

13. Ocnogbl MK-criekrpockomnuu (Pacimudporka criekTpa;

MeTto/1 KanuOPOBOUHBIX KPUBBIX; MeTo 1 0a30BOM TUHUM; AHAIN3
MHOT'OKOMITOHEHTHBIX cucTeM; TommHa cios o0pasua u
BHYTpEHHHI cTaHaapT; VICTOUHUKY OINOO0K)

14. Teopus UK-criekTpoB onuMepos

15. OxcnepumenTanbHble puemsl MK-ciekTpockonuu
nonmepoB (M3Mepenne B MIMMEpCHOHHBIX cpenax; [IpeccoBanue
¢ KBr; Cycnensunonnsiii Mmeroxm; [lonyuenue ienok; [Inenkn u3
pacTBopa; [Inenku u3 pacriasa; [IpeccoBansble nueHk; ToHkue
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I

DopMBbI TEKYIIEr0 KOHTPOJIs

IIpuMepbl THIOBBIX 3aaAHUI

KomnereHmun

cpe3bl; OpueHTHpOBaHHbIE IICHKW; HTEepdepeHius u
HU3MEPEHHE TONIIUHEI IeHKH; MccnenoBanme BOJIOKOH;
HNmmepcuonHnbiit MeToa; MUKPOCTIEKTPOCKOIHUS OTACIbHBIX
BOJIOKOH; MccienoBanue cioeB BoJIOKOH; [lonydyenue cinost
MapajuIeIbHO YJI0KEHHBIX BOJIOKOH; B0o3MOXHbBIE OITMOKH IT UX
ycTpanenue; [IpeccoBanme BOIOKOH B mieHKH; CIIEKTPOCKOTIHS
HapyIICHHOTO MTOJTHOTO BHYTPEHHETO OTpakeHs; OCHOBBI
meroaa HITBO; DxcnepuMeHTalIbHBIE TPUEMBI CIEKTPOCKOIIHU
HITBO; Hekotopsie oonactu npumenenust metoga HITBO)

16.  Cuenumduyeckue po0JIEMBI HK-CrieKTpOoCKOmuu
MOJIMMEPOB (Ananus YIOPSI0YCHHOTO COCTOSTHUS,
Knaccudukarus I10JIOC MOTJIOIICHHS, CBSI3aHHBIX c

HaIMOJIEKYJISIpHOW  CTPYKTypod; MeToapl KOJIHMYECTBEHHOI'O
pacdera CTENEHH YIOPSIIOUYEHHOCTH IO CIEKTPOCKOMUYECKUM
nanHbM; K-criekTpockormieckoe orpe/ieneHrne TeMIepaTypHbIX
epexoTeB B nonuMepax; CHEeKTpOCKONMs M30TOMN03aMEIICHHBIX
nonimMepoB; CABUT YacTo: mpu M30TOomHOM oOmene; llomydenne
JeliTepHpOBaHHBIX  monumepoB; MHTeprnperanus moioc ¢
MOMOILBIO CIIEKTPOB JEiIepnpoBaHNNX 00pas3uoB; OnpeneneHue
MPOHUI[AEMOCTH  MOJUMEPOB  METOJIOM  JAECUTEpNpPOBAHHS;
Hccnenosanue UK-nuxpousma; CBs3b OpUEHTALIUH C
nuxpousMoM; Mojenu opueHtanuu; HampaBineHue nepexoaHoro

MOMEHTA; OpueHTHpOBaHUE MOJIUMEPOB; DOyHKIUH
pacripesiesieHusi,  BBEJCHHbIE Ha  OCHOBaHMHM  MEXaHH3Ma
nedopmariuu; Hekotopsie 0COOCHHOCTH CIICKTPOB
OPHMEHTHUPOBAHHBIX TOJUMEPOB; M3ydeHHEe BOJOPOIHBIX CBA3EH;
Awnanus CTEPEOPETYIIIPHOCTH;

HUK-ciektpsr  comonmumepoB  (P.  IImompke);  CrpykTypa
cononiumepoB; HK-cnexktpbl comnosumepoB; KonuuecTBEeHHbIN
aHaJlM3 ~ cocTaBa  CONOJIMMEpOB;  AHamu3  OJOYHOCTH;
Anamutndeckoe mnpuinoxkeHue HMK-cnexTpockonmuu MoIMMepos;
Unentnduxanyus monmuMepoB U OIpeNeleHHE COIMyTCTBYIOIINX
coegunennii  (B. Kummep); ChoexrpaibHble HCCIECAOBAHHU
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I

DopMBbI TEKYIIEr0 KOHTPOJIs

IIpuMepbl THIOBBIX 3aaAHUI

KomnereHmun

OpoAyKTOB muponuza mnonumepoB (B. Kummep); Anamus
KOHIIEBBIX Trpymmn; MccnemoBaHusi OpuU BBICOKMX W HHU3KUX
temneparypax; Kunernueckue uccienoBanus; lccinenoanust B
ommkueli u pgansHen HK-oOmactu; bmwknss MK-o6macts;
Hanwnsist UK-o6nacte; Heynpyroe paccesHue HEHTPOHOB)

TectupoBanue Ha TeMy «3yueHue
CTPYKTYPHI 1 COCTaBa IMOJIAMEPOB

CTyneHThl CHIAIOT TECT Ha 3HAHUS HCXOJOB HCCICIOBAaHUN U
YMEHUE HHTEpPIPETHPOBATh PE3yNbTAaThl. B TekcTe mpeasaraercs AaTh
OJIHO3HAYHbIN OTBET Ha BOIPOC.

Bonpoc 1
VYkaxnuTe Ha KaKOM pHUCYHKE NpHBEJeHa KpuBas TudQepeHIrnanbHo -
CKAHMPYIOUIEH KOJIOPUMETPUU

1.

Sample: NMN-X File: HATGA\NN-X.001

Size: 1.8050 mg DSC-TGA

Method: Ramp. Run Date: 26-Apr-2017 14:14
Instrument: SDT Q600 V20.9 Build 20

1007
L477% 400.07°C

240.06°C

Weight (%)

60- ¥

a127%
43077°C

160 260 3bo 50 500
Temperature (°C) Universal V4.4A TA Insiuments

TIK-4
WJI-TIK-4.1
WJI-TIK-4.2
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101}

®opMBI TEKYIIEr0 KOHTPOJIS

IIpuMepsI THIOBBIX 3aaHUH

KomnereHmun

Sample: M- Xne6. File: HAMM- Xne6.001
Size: 4.1000 mg DsC
Method: Ramp Run Date: 25-Apr-2017 11:42
Instrument: DSC G100 V9.8 Build 296
o
0.0

149.24°C
52.1201g

16192

E) 100 150 200 250 300
o Up Temperature (“C) Universal Va.4A TA Instruments

1745

1455

a8

4000 3500 3000 2500 2000 1500 1000 500
BonHosoe uncno (ci-1)

Bonpoc 4
Omnpengenute TeMIiepaTypy IUIaBICHHE ¥ KPUCTALTH3AINY ITOJTUMepa 1
uAaeHTU(UYIHPYHTE ero
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101}

®opMBI TEKYIIEr0 KOHTPOJIS

IIpuMepsI THIOBBIX 3aaHUH

KomnereHmun

Sample: MM- Peiba
Size: 1.8000 mg DSC
Method: Ramp

File: H:\MM- Pbi6a.002

Run Date: 25-Apr-2017 14:28
Instrument: DSC Q100 V9.8 Build 296

0.2

0.0+

-0.2+

119.44°C
68.05J/g

-0.4+

Heat Flow (W/g)

20.6

-0.81

125.12°C

T T T
0 50 100 150 200 250
Exo Up Temperature (°C) Universal V4.4 TA Instrument

VcrHas AUCKYCCHUSA Ha TEMY «Metonpl
TEPMUUYCCKOI'0 aHaJIM3a MMOJIMMEPOB»

n

o gk w

TepModuiyKTyallnOHHAs KOHIICTILINS Pa3pyILICHUS
Kakne TtemmoemMKocTH pa3nu4alOT B NPUKIAIHOW  (uU3MKe
MOJTIMEPOB?

Kak Teoperndecku onpeaennuTs TEIIOEMKOCTh oaumepa’?
Onpenenenne TEMI0EMKOCTH U ee pazmepHocTs B CH?

Kak Bnuser Temneparypa Ha TEIIIOEMKOCThH IonMepa’?

Onumure CyHIIHOCT METOAa

OmpeaAcJICHUA TCINIOCMKOCTH

nonauMepa o meroay . Ban Kpesenena.

TIK-4
WJI-TIK-4.1
WJI-TTIK-4.2
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No . Komnerenuuu
o DopMBbI TEKYLIETO KOHTPOJISI IIpuMepbl THIOBBIX 3aaAHUI
7. Jlatite XapaKTEePUCTUKY (hm3ugecKoi CYITHOCTH
TETIONPOBOJHOCTH MTOJMMEpA.
8. Kaxwue (hakTopbl BIUSIOT HA TEIUIONPOBOIHOCTH MTOJTUMEPOB?
9. B uem 3akimovaeTcs CyniHOCTb (POHOHHOM MOJICTH?
10. Kakue akTopsl BIHSIOT Ha TEIUIONPOBOIHOCTH IMOJIMMEPOB, U B
KaKOH cTeneHu?
11. Yro moHMMAIOT O] TEIUIOCTOUKOCTHIO?
12. Jlaiite  kpaTkas  XapakTepHCTHKAa  MOPO30CTOMKOCTH U
’KapOCTOMKOCTH MOJIUMEPOB.
13. IIpoananusupyiite kpuBod anuddepeHaTIbHO-TEPMUUECKOTO
aHanu3a.
14. Tlepeuncnute METOJIBI OTIpeIeTICHHS TEIJIOCTOMKOCTH
MOJIMMEPOB.

10 | YcTHas AuCKyccHs HA TEMY 1. Jlaiite onpeseneHrue BHYTPSHHETO TPEHUS MOJIUMEPOB. [1K-4
«TpancnoprHeie 1 1udQy3HOHHbIC 2. Kakne BenMuMHBI NPHHAMAIOT B KadectBe Mepsl BHyTpermero | UJ-1IK-4.1
METOJTBD» TpeHus? NA-TTIK-4.2

3. OxapakTepu3yiTe MeTOJbl M3MEPECHUs] BHYTPEHHETO TPEHHS B
MoJIMMepax.

4. Oxapaktepusynre TEPMOPEIIAKCALIUOHHYO KPUBYIO
THIIOTETUYECKOTO MOJIMMepa.

5. Ilouemy oHepruum axKkTHUBAIMM pEJAKCAIIMOHHBIX TIEPEX00B
Pa3HATCS MEXIY cO00ii?

6. TlosicHuTe Hay4HYIO 3HAYUMOCTh TEPMOPEITAKCAIIIOHHBIX KPUBBIX
MOJIMMEPOB.

7. Uro MOHMMAIOT 1OJ1 BHELITHUM TPEHHEM?

8. Tlepeumncnure mapameTpbl TPEHUS U M3HANTHBAHUSL.

9. Oxapakrtepu3yiiTe  BIMSHHE  DPa3JIMUYHBIX  (aKTOpPOB  Ha
KO3 (HUIIMEHT TPEeHHUS.

10. Kakue (akTopbl BIMSIOT Ha W3HAIIMBACMOCTh MOJHMEpPa U Kak
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DopMBbI TEKYIIEr0 KOHTPOJIs

IIpuMepbl THIOBBIX 3aaAHUI

KomnereHmun

11.

12.
13.
14.
15.
16.

17.

MIOBBICUTh €0 U3HAIIUBAEMOCTh?

Kakue nonmMepHbie MaTepHalibl HCIIOJIB3YIOTCS B Y3/1aX TEPHUA U
KaK HMX KIacCUPHUUUPYIOT B 3aBUCHMOCTH OT Kod(duumeHrta
TpeHUs?

Uro xapakTepu3yeT aKyCTUYeCKUe CBOcTBA?

[lepeuncnure akycTH4YeCKHE XapaKTEPUCTUKHU IIOJIMMEPOB.

B uwem 3akmiowaercss CyIIHOCTP  METOAA  ONpEIETICHHUs
ko3 uIMeHTa 3BYKOTIOTJIOICHHUS ?

HazoBure npyrue meronpl onpeAeieHus] aKyCTHYECKHX CBOMCTB
MOJIMMEPOB.

Kakne mnonuMepHble Marepuanbl HCHONB3YIOT B KadecTBe
BHOPO3BYKOTIOTJIOMIAOTITIX ?

Kak MOXHO MOBBICHTH BHOPOMOTJIOMIAIONINE XAPAKTEPUCTHKU
OJIUMEPOB?

. MeToap!l TepMHUYECKOTO aHaH3a MOJTUMEPOB

. Tpancnoprable 1 AuhHy3MOHHBIE METOABI (30HOBBIE METO/IbI)
. OOpaiueHHas ra3oBasi XxpoMaTorpadus

. CriekTpocKomust BpeMEH aHHUTHJISIIIY TIO3UTPOHOB

. duddysus razos B noiammepax

. MexaHnuecKkne MeTo/IbI

. DJEKTPUIECKUE METOIBI

11

VYcTHas qUCKyccHst Ha TEMY
«MexaHn4YeCcKHe U AIEKTPUIECKHe
METOBI»

O N GA~LWNPRE

MerTop1 onipeieneHnst 1epOopMaIHOHHBIX

MeTtoapl onpeieIeHHs MPOYHOCTHBIX CBOMCTB

Onpenenenue TBEPAOCTH

M3HOCOCTONKOCTD

JedopmarnmioHHbIE CBOMCTBA MTOTHMEPOB

MexaHudeckasi IpOYHOCTh U CTPYKTYpa MOIUMEpPa

Biusinue opueHTalu Ha MEXaHUYECKUE CBOMCTBA MOJMMEPOB
Bimsiave 9acTOTHI CETH HA MTPOYHOCTH MTOJITUMEPOB

TIK-4
WJI-TTK-4.1
WJI-TTK-4.2
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DopMBbI TEKYIIEr0 KOHTPOJIs

IIpuMepbl THIOBBIX 3aaAHUI

KomnereHmun

10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24,

25.

26.

217.

DnexTpudeckas MpOBOJUMOCTh TIOJIHMEPa

JupnexTprdeckast IPOHALIAEMOCTD U TUAIIEKTPHYECKUE TIOTEPH
DneKTpuYecKas MPOYHOCTh MOJTUMEPOB

Kakumu mapamerpaMu OLIEHHUBAIOTCS 3JIEKTPUYECKHE CBOMCTBA
OJIUMEPOB?

OnummTe MeXaHU3M JIEKTPOIMPOBOIHOCTH AUIIEKTPUKA.

Kak wm3meHsroTcsi yAenpHash W IMOBEPXHOCTHAS DSJIEKTPUUYECKUE

COTNPOTHUBJICHUS?

Ot kakux (aKTOPOB 3aBHCHUT ODICKTPUYECKAs MPOBOJUMOCTD
MOJTUMEPOB?

OxapaxTepusyinre (busnyeckuit CMBICIT TepMHUHA

«IUDIIEKTPUYECKHE TIOTEPH.
Kak Bnuser Temneparypa Ha Tu3JIEKTpHUECKUE TOTepu?

Kaxk Bnusier xumMuueckoe CTpoeHUE NOJIUMEPOB Ha €' U €"7

B uem 3akmrouaercsi (GU3IMUECKUIl CMBICT DJICKTPUUECKOU
MIPOYHOCTH nosuMepa’?

Kakue akTopsl BAMAIOT Ha 3IEKTPUYECKYIO MPOYHOCTH
MOJTIMEPOB?

Uewm ompenensitorcs GU3NIECKUE CBOMCTBA MOJTUMEPOB?

[ToueMy MexaHNYECKHE CBOMCTBA, XapAKTEPU3YIOIINE [TOJUMEPBI,
SIBIISTIOTCSI OCHOBHBIMH CPEJIN IPYTHX CBOMCTB?

Uro noHuMaroT no Jedopmaripeid momumepa’?

Kakoii BenmnunHOM XapakTepu3yeTcst BeIMUnHA Ae()OopMUPYIOIIIX
cun?

Oxapakrepusyiite AeGopMalMOHHYI0 KPHUBYIO CTEKJIOOOPa3HOTO
[OJIMMeEpa.

Uro Takoe mporecc BBIHYKIECHHOW JJIACTUYHOCTH U Kakue
(hakTOpBI BIUAIOT HA HETO?

[lepeuncnure  OCOOEHHOCTH  KPHUBOM  pPACTSDKEHHS  G—€
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Ne . Komnerenuunu
o DopMBI TEKYIIET0 KOHTPOJIS IIpuMepsI THMOBBIX 3aaHUH
KPUCTAIDTH3YIOMIETOCS TIOIMMEpa.
28. Oxapakrepu3yiTe JBa BUIA Pa3pylICHUS TOJTUMEPOB.
29. O0OBAcHUTE, B 4YeM 3aKJIOYAETCS  SIBJICHUE IOJI3YYECTH
MTOJIMMEPOB.
30. [ToueMy mHpPOUCXOAWT YMCHBIICHUEC HANPSHKCHUS B 00pasiax
rommmMepa?
31. U300pa3ute rpaduuecKkud peaaKcalui0 HANPsHKEHUS JIMHEHHOrO
oJmMepa.
32. B 4eM COCTOUT CYIIHOCTh YIIPYTOro THCTEpPE3Nca.
6.Kpurepuwn, nrkaabl ONEHUBAHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH:
HaumenoBanue
OI[€HOYHOT 0 IIkanbl OeHNBAHUS
(Kgll:igf)z]:jm- Kpurtepun oueHuBanus
TR 100-6anabHast IaTuda L ILHAS
cucremMa cucremMa
MEpPONpUATHSA)
Komnoxsuym Jlan momHBIN, pa3BepHYTHIA OTBET Ha IOCTABJICHHBINH BOIPOC (BOMPOCHI), IMOKa3aHa 5
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTEe, MPOSBIAIONIASCS B CBOOOJIHOM
OTIEPUPOBAHUH TTOHITHAMH, YMEHUH BBIJEIUThH CYIIECTBEHHBIE U HECYIIECTBEHHBIE €TI0
MIPU3HAKHU, TPUYUHHO-CIIEICTBEHHBIE CBA3U. OOyUarOMIACH TEMOHCTPUPYET IITyOOKHE U
MpOYHBIE 3HAHWSI MaTepuaja II0 3aJaHHBIM BOIPOCaM, HCUEPIBIBAIONIE U
MOCIIE0BATENHEHO, TPAMOTHO M JIOTHYECKH CTPOWHO €r0 MU3JaraeT
Jlan monHBIN, pa3BepHYTHI OTBET Ha ITOCTABJIEHHBIN BOMpOC (BOMPOCHI), TOKa3aHa 4

COBOKYITHOCTh OCO3HAHHBIX 3HaHWN 00 00BEKTE, JOKA3aTENLHO PAaCKPBITHI OCHOBHBIE
TTOJIOXKCHUA JUCHUINIMHBI; B OTBETC IIPOCIICKUBACTCA YCTKasA CTPYKTYypa, JIOrMYCCKas
MOCJIeIOBATEILHOCTh, OTPAXKAIOIIAA CYIIIHOCTh PACKPBIBAEMBIX IMOHATHH, TEOPHH,
sBrieHnid. OOyJaroIuiicss TREP0 3HACT MAaTepHall 110 33JaHHBIM BOMPOCAM, TPAMOTHO U
MOCJIC/IOBATENIbHO €r0 M3JIaraeT, HO JIOMYCKaeT HEeCYIIECTBEHHbIE HETOYHOCTH B
OTIPE/ICIICHHSIX.
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0as1pHaR
cucremMa

IIaTnéananHas
CHCTEMA

Jlan TONHBIM, HO HEAOCTAaTOYHO MOCJIENOBATEIbHBIN OTBET Ha MOCTAaBJIECHHBIH BOMIPOC
(Bompochkl), HO TpH O3TOM TIOKa3aHO YMEHHE BBIJIEIUTH CYIIECTBEHHBIE W
HECYIECTBEHHbIE TPH3HAKH W TPUYWHHO-CIEJCTBeHHbIE CBs3W. OTBET IJIOTUYEH W
U3JI0KEH B TepMUHax Hayku. OOydaromuiics BiajeeT 3HaHUAMH TOJIBKO MO OCHOBHOMY
MaTepHaiy, HO He 3HaeT OTACIbHBIX JAeTalel 1 0cOOCHHOCTEH, TOMycKaeT HETOYHOCTH U
WCIIBITHIBAET 3aTPYAHEHHS C POPMYITUPOBKOH ONpeeIeHI.

JaH HegoCTaTOYHO IMOJHBIA M HEAOCTATOYHO pa3BepHYThIl oTBer. Jloruka wu
MOCJIEeIOBATENILHOCTD U3JI0KEHHUSI IMEIOT HapyIeHus. J(omyIeHbl OIMOKH B PACKPBITHH
MOHATHH, YMOTpeONIeHnu TepMUHOB. OOyYarommuiics HE CIOCOOCH CaMOCTOSITENHHO
BBIJICJIUTh CYLIECTBECHHbIE M HECYLIECTBEHHbIC NPU3HAKU U NPUYMHHO-CIICICTBEHHbIC
cBsi3u. OOydvaromuiicsi COCOOCH KOHKPETH3HPOBAaTh OOOOIIEHHBIC 3HAHUS TOJNBKO C
nmoMonipio npenonasatesiss. OOydvaromuiics obnagaet GpparMeHTapHBIME 3HAHUSAMHU 10
TeMEe  KOJJIOKBHYyMa, cina00 BiageeT MOHATUHHBIM  amnmapaToM, Hapyllaer
MI0CJIE/I0BATEIFHOCTh B M3JI0’KEHUH MaTepHaa.

3

JlaH HEeNOJHBIN OTBET, MPECTABIISIONINH CO00H pa3pO3HEHHEIE 3HAHUS TT0 TEME BOIIPOCca
C CYIIECTBEHHBIMH OIIUOKaMU B ompeeneHusx. [IpucyTcTByIOT pparMeHTapHOCTS,
HEJOTHYHOCTh U3n0xkeHns. OOyJalonuiicss He 0CO3HAET CBA3b TAHHOTO MOHSTHS,
TEOpHHU, ABJICHUA C JPYTUMU 06’I)eKTaMI/I JUCHUITIIINHBI. OTCyTCTByIOT BBIBO/JIBI,
KOHKPETHU3alrd U JOKA3aTCJIbHOCTb U3JIOKCHU . Peun HErpaMoTHas“d. I[OHOJ'IHI/ITGJ'IBHI)Ie
Y YyTOYHSIOLIME BOIPOCHI MPENOAABATENs HE IPUBOAAT K KOPPEKLIUU OTBETA
o0yuJaronierocst He TOJIbKO Ha TIOCTaBJICHHBIM BONPOC, HO U Ha IPYTHE BOIPOCHI TEMBI.

He IMOJIYy4Y€HBbI OTBETHI 110 6a30BBEIM BOIpoCaM TUCHUIIINHBI.

He npunuman y4yactust B KOJJIOKBUYME.

TectupoBanue

3a BBIINOJIHEHHE KaXXa0ro TECTOBOI'O 3aIaHUs UCIIBITYEMOMY BBLICTABJIAIOTCA OaJuIbl.
HoMmunanpHas mkama npeamnojaracrt, 4ro 3a HpaBHHBHBIﬁ OTBET K KaXIOMY 3aJJaHUIO
BBICTABJIACTCA OJUH 6aJ'IJ'I, 3a HC HpaBHHLHBIﬁ — HOJIb. B cOOTBETCTBUM C HOMHUHAIIBHOM
H.IKaJ'IOﬁ, OLICHUBAETCS BCE 3aJaHuEC B IICJIOM, a4 HE Kakas-mi0o U3 ero yacTei.

B 3agaHuAX C BBI60pOM HECKOJIbKUX BEPHBIX OTBETOB, 3aJlaHUAX Ha YCTAHOBJICHUC

5 85% -
100%

4 65% -
84%

3 41% -
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

MPaBUIBHOM MOCIE0BATENFHOCTH, 3aJaHUAX HA YCTAHOBJICHUE COOTBETCTBUS, 3aJaHHUAX
OTKPBITOH (OPMBI  HCHONB3YIOT TOPSAAKOBYIO INKamry. B sToM ciaydae OGautsl
BBICTABJIIOTCSL HE 3a BCE 3aJaHMe, a 3a TOT WJIM MHOW BBHIOOp B KaXIOM 3aJaHUM,
Hanpumep, BEIOOp BapHaHTa, BEIOOP COOTBETCTBHSL, BBIOOP paHra, BHIOOD JOHOTHEHHS.

B cooTBeTcTBMHM C TOpPSAKOBOM MIKANOW 3a KaKAOE 3alJaHhe YCTaHaBIMBACTCS
MaKCHMaJIbHOE KOJIMYECTBO OaIoB, HampuMep, TpH. Tpu Oauta BBICTABIISIOTCS 3a BCE
BEepHBIE BHIOOPHI B OJHOM 3aJaHWH, ABa Oaijia - 3a OJHY OIMMOKY, OJUH - 3a JIBE
OIIUOKY, HOJIb — 3a MOJIHOCThEO HEBEPHBIN OTBET.

[TpaBuia OLEHKH BCETo TecTa:

oOmrast cymma 0OajioB 3a BCE MPaBWIIBHBIE OTBETHI COCTaBIsieT HaWBHICIIHNA Oami, 20
Oamios. B cnenudukanmy yka3piBaeTcsi 00NN HAMBBICIIMN 0aJUT IO TECTY.

Taxoke ycTaHaBIMBaeTCs IUamna3oH 0ajuloB, KOTOphle HEOOXOAMMO HaOpaTh Ui TOTO,
9TOOBI HOJTyYHUTh OTJINYHYIO, XOPpOIIYIO, YIOBJIETBOPUTEIBHYIO I
HEYJOBJIETBOPUTEIHHYIO OIICHKH.

PekoMeHnmyeMoe MpPOIEHTHOE COOTHOIICHHWE Oa/UIOB M OLEHOK II0 MATHOAIbHOM
CHCTEME.

«2» - paBHO nin MeHee 40%

«3» - 41% - 64%

«» - 65% - 84%

«5» - 85% - 100%

IMIxanbl oeHUBAHUSA

100-0as1pHaR IIaTnéananHas
cucTeMa cucremMa

64%

40% n
MeHee
40%

VYerbriii onpoc /
Ompoc-auckyccus

OTBeT MOJIHEIHN, CAMOCTOSTENILHBIN, IPABUIIBHBIHN, H3JI0KEH B ONPEACICHHOMN
JIOTUYECKOM MOCIEA0BATENBLHOCTH, COIIPOBOKIAETCS MPUMEPAMU; IPABUIILHO
MIPUMEHEHA TEPMHUHOJIOTHUSL.

OTBET y/IOBJICTBOPSIET OCHOBHBIM TPEOOBAHUSAM, HO COJICPKUT HETOUHOCTH B
M3JI0)KEHUH (PAKTOB, ONPEICIICHUHN, TIOHATHH, O0BICHECHUN B3aUMOCBSI3€H, HETOUHOCTH
JIETKO MCHPABJISIIOTCS] IPU OTBETE HA JIOTIOJHUTEIbHBIE BOITPOCHI.

Bonbiias yacts oTBeTa yIOBIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OLEHKY "4", HO B
oTBeTe 00HAPYKUBAIOTCS OTAEIbHBIE IPOOEIIbl, HE MPEISTCTBYIONINE AabHEUIIEMY
YCBOEHHIO MTPOTPaMMHOT0 MaTepraa.
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HaumeHoBanne
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

IMIxanbl oeHUBAHUSA

Kpurepun oneHuBaHus
100-0as1pHaR IIaTudanabHas
cCucrema CUCTEMA
OTBeT HeMpaBUWIbHBIN, TOKA3bIBAET HE3HAHNE OCHOBHBIX MOHSATUH, HEIOHUMAaHHE 2
M3Y4YEHHBIX 3aKOHOMEPHOCTEN U B3aHMMOCBSI3EH.

[IpoMexxkyTouHas aTTeCTalMS:

®DopMa NIPOMEKYTOYHOM
arTecTaumuu

TunoBble KOHTPOJIbHbIE 32IaHNUSI U MHbIE MATEPUABI
JJIsl IPOBE/IEHNs] MPOMEKYTOUYHOM aTTECTAIUH:

DK3aMeH:

B YCTHOH (popme mo Omitetam

=

Hw

2o xo~No O

0.
. Macc-cniekrpomeTpusi. Bo3M0oXHOCTH, OrpaHUYeHUs U 00JIACTH IPUMEHEHHS METO/1A.
12.
13.
14.

15.

DK3aMeH I10 JUCIUILINHE IIPOBOAUTCA B BUAC YCTHOT'O OIIPOCa U BKIIFOYAET NEPEYCHDB BOIIPOCOB, IIPUBEACHHBIX HUKE!

Ienu u 3ana4n UCCIEN0BAaHUS COCTaBa, CTPYKTYPbI U CBOWCTB ITOJIMMEPHBIX MaTEPUAIIOB.

OCHOBHBIE TOAXOIBl K WCCIECJOBAHMIO KOMIUIEKCA CBOMCTB IOJMMEPHBIX IIEHOYHBIX MAaTEpUANIOB H
HCKYCCTBEHHBIX KOX.

Mertoabl UCCIIEIOBAaHUS MOJIEKYJISIPHBIX XapaKTEPUCTHUK IIOJIMMEPOB.

MeTonsl HM3MepeHHs MONEKYJSIPHBIX MacC M MOJEKYISIPHO-MAacCOBBIX PACHpPENENICHUN IOJIUMEPOB,
ucnosb3zyembix B npoussoacTtse I1IIM u UK.

Ocmometpust. Bo3aMokHOCTH, OrpaHUYeHHs U 00J1aCTH IPUMEHEHHST METOJ1A.

I'enpnponukaromas xpomarorpadus. BosMoxHoOCTH, OrpaHndeHus ¥ 00J1aCTH IPUMEHEHHSI METOA.

MerTonpl uccie10BaHus KOHPUTypanuy MOJIMMEPHBIX LeTeH.

Mertobl uccne1oBaHusl KOHPOPMAIMOHHBIX IEPEXOI0B MAKPOMOJIEKYIL.

SInepHbIid MATHATHBIN pe3oHaHC. BO3MOXKHOCTH, OTpaHUYEHHs U 00JIaCTH IPUMEHEHHS METO/1A.

WndpakpacHas cnekTpockonus. Bo3sMoXxHOCTH, OrpaHUueHHS U 00J1aCTH NPUMEHEHHS METO1A.

BI/I3yaJ'H)HBIe MCTOJIbl HCCICOOBAHUA CTPOCHHUA W CTPYKTYPBI IMMOJIUMCPHBIX MIEHOYHBIX MarepuajioB H“
HCKYCCTBEHHBIX KOX.

OnTHueckas (CBETOBast) MUKpocKomnus. Pa3pemarorias criocoOHOCTh IprOOpoB. BO3MOXKHOCTH, OTpaHHUYEHUS 1
00s1acTH IPUMEHEHHSI METO/IA.

DIIeKTPOHHO-CKAHUPYIOMIas  MUKpPOCKOmus.  Paspemarormass  cmocoOHOCTH  MpuOOpoB.  Bo3MokHOCTH,
OorpaHHYeHUS U 001aCTH MPUMEHEHHS METO1A.

WntepdepeHnnoHHO- T PAKIIMOHHBIE METO/BI MCCIEOBaHUS COCTaBa, CTPYKTYpPHl M CBOWCTB TMOJMMEPHBIX
MaTepHaJoB.
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16. PeHTreHOCTPYKTYpHBIH aHAIN3. BO3MOXKHOCTH, OTpaHHUYeHHS U 00JIACTH PUMEHEHUST METOJIA.

17. VnrterpanpHple (TEPMHUYECKHE) METOABI HCCIECIOBAHHUA CTPYKTYPHl M CBOMCTB MOJUMEPHBIX ILIEHOYHBIX

MaTcepuaioB U HCKYCCTBCHHBIX KOXK.

18. TepmorpaBumeTpuyeckuii ananus. Bo3MoxxHOCTH, Pr3ndeckuil cMbICT U 00J1aCTH IPUMEHEHHS METOAA.

19. TuddepennmansHo-TepMuieckas rpaBuMeTpusl. U3nveckuil CMBICT U OTIHYUE OT TEPMOTPABHMETPUIECKOTO

aHaJik3a.

20. TudpdepennpanpHo-CKaHUPYIONIAs KalopuMeTpusi. BoamoxHOCTH, pr3nueckuii CMBICHT U 001aCTH PUMEHEHHS

MCTOJA.

21. IuddepennpanpHo-TepMUIeCKuil  aHamu3. OU3NYECKHI CMBICA W OTJIMYHE

CKaHHPYIOLIEH KaTOpUMETPHUH.

or muddepeHITHATBHO-

22. AHanu3 TeMIlepaTypHbIX U (a30BBIX NEPEXOI0B MOJMMEPOB C OMOIIBI0 TEPMUUYECKUX METOAOB.
23. OU3NKO-XMMHUYECKUE METOBI HCCIIEA0BAaHHS POLIECCOB MAcCONEPEHOCa B MOJIMMEPHBIX MaTepranax.

24. Metoapl UCCIEAOBaHUS TIPOIECCOB COPOLMU-AecOopOIMH, AUPPY3MH U MPOHUIIAEMOCTH IOJUMEPHO-

IUIEHOYHBIX MaTcpuraioB 1 HCKYCCTBCHHBIX KOK.

Kpurepun, nikansl olleHUBaHUS IPOMEXKYTOUHON aTTeCTallMM Y4eOHON NUCIUTIIIUHBI

dopmMa NPOMeKYTOYHOM

IMIxanbl onleHUBAHUS

aTTecTanuu
KpuTtepun oneHuBaHUA
HaunmeHoBaHHE OLICHOYHOT' O 100-6as1bHASK IaTn6amibHast
cpencTBa cucremMa cucTeMa
OK3aMeH: OO0yyaromuiics: 5

B YCTHOH (hopme 1o Bonpocam

—  JIeMOHCTPHUPYET 3HAHUS OTIUYAIOIIUECS TTTyOUHOM U
COZIEPKATENbHOCTBIO, AACT MOJHBIA HCUYEPIIBIBAIOIIMN OTBET, KaK Ha
OCHOBHBIE BOIIPOCKHI OMJIeTa, TaK U Ha JOMOTHUTEIbHEIC;

—  cBOOOMAHO BIaJieeT HAYYHBIMU MOHSATHAMI, BEJET TUAIIOT U BCTYIAET B
HAY4YHYIO JINCKYCCHIO;

- CIToco0eH K MHTETpalliy 3HAHWH T10 OTIPECIICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K aHAIHU3Y MOJO0KEHUN CYIECTBYIOLIUX
TeOpHWi, HAyYHBIX IIIKOJ, HAIPaBJIEHHUH MO0 BOMPOCY OWIIETa;

—  JIOTMYHO U JIOKa3aTelIbHO PACKPBIBAET MPOOJIeMy, MPEATIOKEHHYIO B
ouere;




32

®DopMa NPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'0O
cpeacTBa

Kpurepum onneHuBaHus

IMIxanbl onleHUBAHUS

100-6any1pHast
cucremMa

IIaTnéananHas
CHCTEMA

—  cBOOOJHO BBHIMOJIHSET MPAKTHUECKUE 3aJaHNUs TIOBBILIEHHON
CJI0KHOCTH, IPEYCMOTPEHHBIE IIPOTPAMMOM, JEMOHCTPUPYET CHCTEMHYIO
paboTy ¢ OCHOBHOM U IOMOJTHUTEILHON JINTEPATypPOH.

OTBeT He COAEPKUT (PAKTUIECKUX OIIMOOK U XapaKTepU3yeTcs ITyOuHOH,
MIOJIHOTOH, YBEPEHHOCTBIO CYKICHUN, WIIITIOCTPUPYETCS IPUMEPaMH, B TOM
4Kcie U3 COOCTBEHHOM MPAKTUKH.

OOyuaroimuiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HaHHE y4eOHOro MaTepuaia, HO JOIyCcKaeT
HECYIIECTBeHHbIE (PaKTHUECKHE OMIMOKH, KOTOPBIE CIIOCOOCH UCIIPABHUTh
CaMOCTOSITEIbHO, OJ1aroapsi HABOASALIEMY BOIIPOCY;

—  HEeAOCTaTOYHO pacKphiTa MpodiemMa o 0OJHOMY U3 BOIIPOCOB Ounera;
—  HEAOCTaTOYHO JIOTHYHO HOCTPOEHO U3JI0KEHHE BOIPOCa;

—  YCIICIIHO BHIMOJIHAET NIPEAYCMOTPEHHBIE B IPOrpaMMe IPAKTUIECKUE
3aJJaHusI CpeIHEH CII0)KHOCTH, aKTUBHO pab0TaeT ¢ OCHOBHOM JINTEPaTypOid,
—  JeMOHCTPHPYET, B 1IEJIOM, CHCTEMHBIN ITOAXO K PELICHUIO
MPaKTUIECKUX 3aJ1ad, K CAMOCTOSTEIIbHOMY ITOTIOJTHEHHIO U OOHOBJICHUIO
3HAHWH B X0Jie AalibHEelel yueOHoi paboThl 1 poheCcCHOHANTBHON
JeSITeTbHOCTH.

B oTBete packpbiTO, B OCHOBHOM, COJIepKaHUE OMIIETa, HMEIOTCS
HETOYHOCTH NIPH OTBETE HA JOMOJHUTENbHBIEC BOIIPOCHIL.

OOyuaromuiics:

—  TIOKa3bIBaeT 3HAHMS (parMEeHTApHOTO XapaKTepa, KOTOpbIe
OTJIMYAIOTCS TOBEPXHOCTHOCTBIO M MAJIOW COAEPIKATENHLHOCTBIO, IOTYCKAeT
(akTHuecKue rpyoble OMNOKHY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIHITBL, O0BSICHUTD
(akThl, HApyILIEHA JOTHKA H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTb
MPEeJICTaBIsIEMOT0 MaTepHaa, MPEJICTABICHNS O MEKIPEMETHBIX CBSI3SX
cia0kIe;

—  CHpaBIISETCS C BBINIOJIHEHUEM MPAKTHUECKUX 3a/IaHUM,
MPEIYCMOTPEHHBIX IPOTrPaMMOi, 3HAKOM C OCHOBHOM JINTEPATypOi,
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®DopMa NPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'0O
cpeacTBa

Kpurepum onneHuBaHus

IMIxanbl onleHUBAHUS

100-6any1pHast
cucremMa

IIaTnéananHas
CHCTEMA

PEKOMEHIOBAaHHOH MPOTPAMMOii, JOMTYCKAET IMOTPEITHOCTH ¥ OMIHOKH TpH
TEOPETUYECKHUX OTBETaX U B XO/I€ MPAKTUICCKON paOOTHI.

Coneprkanue OUIeTa pacKphIiTO ¢l1a00, UIMEIOTCS HETOYHOCTH MIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTENBbHBIE BOIIPOCHI OWMIIETa, OTBET HOCHUT
penpoAyKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBIINME 3aTPyIHEHUSIMHI
pelraeT MpakTHIECKUE 3a/1a4d WIHK HE CIIPABJISETCS C HUMU
CaMOCTOSITETHHO.

OO0y4aromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX
OCHOBHOT'0 y4eOHOT0 MaTepuana, JIoMycKaeT MPHUHLIUITHATBHBIE OLITHOKH B
BBITTOJIHEHUN TIPEYCMOTPEHHBIX IPOrPaAMMOM MPAKTUUECKUX 33/1aHUM.

Ha GoubIryto 4acTh IOMOIHUTEIBHBIX BOIIPOCOB MO CONIEPIKaHHIO IK3aMeHa
3aTPYAHSCTCS 1aTh OTBET WM HE JaeT BEPHBIX OTBETOB.
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CucremMa oLleHMBaHUS PE3yJIbTAaTOB TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHON

aTTCCTAallhH.

OneHka no JUCHMILIMHE BBICTABIISETCS 00y4YaroneMycs ¢ y4ETOM pe3ybTaTOB TEKYIIEH U

HpOMeX(YTOqHOﬁ aTTecranuu.

®DopMa KOHTPOJIA

100-0ajs1bHAsA cucTEMA

IIaTnoa1ILHA"A cucTEMA

Texymuii KOHTPOJIb:

YcrHas auckyccus Ha TeMy «KpaTkue 2-5
CBEJICHHUS O MTOJIMMEPHBIX CTPYKTYpax»

YcTHas AUCKYCCHS HA TEMY 2-5
«PpakIMOHUPOBAHUE TIOJIUMEPOBY

VYcTHag qUCKyCcCcusl Ha TEMyY 2-5
«Knnernueckne 3aKOHOMEPHOCTH

CHHTE32 ITOJIUMEPOBY»

YcTHag TUCKyCCusl HA TEMY 2-5
«IeKTpOHHAsI MUKPOCKOITHSDY

YcTHas mUcKyccHus Ha TeMy 2-5
«CreKTpOoCKOMUS SIIEPHOTO

MarHUTHOTO PEe30HaHCa»

YcTHas TUCKyccHus HA TEMY 2-5
«MudpakpacHasi CHEKTPOCKOIIHS»

TectupoBanue Ha TeMy «/3yueHue 2-5
CTPYKTYPBI U COCTaBa MOJIUMEPOBY

YcrHas muckyccus Ha Temy «MeTompl 2-5
TEPMHYECKOTO aHAJIN3a MTOJTMMEPOB)

VYcTHas 1uckyccus Ha TeMy 2-5
«Tpancnoptasie u qudPy3uoHHBIE

METOIBI»

YcTHas TUcKyccHus Ha TEMY 2-5
«MexaHNUYEeCKHUE U ITCKTPUUECKUE

METOMBI»
Hroro 3a cemectp OTJINYHO
9K3aMeH XOpOIIO

YIIOBIIETBOPHUTEIHLHO
HEYJIOBJICTBOPHUTEIHHO

OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Peanuszamust mporpamMmbl TMpeaycMaTpuUBaeT HCIOJIb30BaHHE B Tpollecce OOydeHus
CIIEIYIOINX 00pa30BaTEIbHbIX TEXHOJIOTUHM:

— MPOCKTHAA ACATCIbHOCTD,

— MPOBCACHUC NHTCPAKTUBHBIX HCKHHﬁ;

— TpYNIOBBIX AUCKYCCHUH;

— IIOHCK U o6pa60TKa I/IH(I)OpMaI_II/II/I C UCITOJIb30BAHHUECM CETHU HHTepHeT;
— JHUCTAaHIIMOHHBIC 06pa30BaTeJ'H)HBIe TE€XHOJIOTUH,
— MNPHUMCHCHUC DJICKTPOHHOI'O 06y‘{eHI/Iﬂ;

— HCIOJIb30BAHHEC Ha JICKIUOHHBIX 3aHATHAX BUJACOMATCPHUAJIOB U HAITIAJHBIX MOCOOMIA.

17. NIMIPAKTHUYECKASA ITOATI'OTOBKA

[IpakTuueckass MOArOTOBKAa B paMKax y4yeOHOro MOAYNS pealu3yercs NpU MPOBEICHUU
MPaKTHYECKUX 3aHITHH, CBSI3aHHBIX C Oyay1iei npodeccuoHanbHOM 1esITEIbHOCTRIO.
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[TpoBomATCS OTAENBHBIE 3aHATHS JICKIMOHHOTO THIIA, KOTOPBIE IPEIyCMaTPHUBAIOT
nepenavdy y4eOHoi nHpopmaruu oOydaromumcs, KOTopas HeoOXoauma Isl MOCIeayIOIEero
BBITIOJIHEHUS ITPAKTUYECKON paOOTHI.

OPTAHM3ALIMS OBPA3OBATEJBLHOI'O MMPOLIECCA JIJ151 JIULL C
OrPAHUYEHHBIMHU BO3MOKHOCTSIMU 310POBbSI

[Ipu oOyyeHMH IJIMIl C OrPaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBbS M HWHBAIUIOB
UCIIOJIBb3YIOTCSl MOAXO/bI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTEIbHOM Cpembl:
TexHOJNIOTUN AuddepeHunanu 1 MHIUBUIYAIHLHOTO OOyYeHHs, PUMEHEHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe ¢ MHBAJIMIAMH, HCIOJIb30BAHUE CPEACTB JAUCTAHLIMOHHOIO OOLICHMS,
IIPOBEJCHUE JONOJHUTEIBHBIX WHIMBUIYAIbHBIX KOHCYJIbTALMM MO HM3y4aeMbIM TEOPETUUYECKUM
BOIIPOCAM M IIPAKTUYECKUM 3aHATHSAM, OKAa3aHUE IMOMOINY IIPU MOATOTOBKE K IMPOMEKYTOYHON
aTTECTALUU.

IIpu HeoOxoaumocTu pabodas mporpaMMa AUCLHUIUIMHBI MOKET OBbITh aJanTHpPOBAaHA IS
obecrieyeHns 00pa3z0BaTEIBHOTO MPOIIECCca JIULAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS, B
TOM 4MCJI€ JUI AUCTAaHIIMOHHOTO O0Y4EHHsI.

VY4eOHBIE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepUaNbl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUISL U3YYEHUS CTYJIEHTaMU C OCOOBIMU 00pa30BaTeIbHBIMHU MTOTPEOHOCTAMHU C Y4ETOM
HO30JIOTUYECKUX IPYII UHBAJINJOB!

JUId DOArOTOBKM K OTBETY Ha IPAKTUYECKOM 3aHATUHU, CTYIEHTaM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3[I0POBBSI CPEIHEE BPEMsI YBEJIUUYHMBAETCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
HOJArOTOBKH OOBIYHOI'O CTY/IEHTA.

JUis CTYIEHTOB C WHBAJIMAHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3]I0pOBBS
dopma mpoBeAeHUS TEKyIled M TNPOMEXKYTOUHON aTTecTallii YCTAHABJIMBAETCS C Y4YETOM
WH/IMBUIYAIbHBIX TICHXO0(U3UYECKIX 0COOCHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B ()OpME TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys M0 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TalloOB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIIEHUIO0 W3YYEHHUS OTIENbHBIX TeM IUCLUUIUIMHBL [lpn
HEOOXOJUMOCTH CTYACHTY IPENOCTaBISIETCS JOMOJHUTENbHOE BpeMs JJis HOJIrOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyllecTBIEHHsI NPOLEAYp TEKYLIEro KOHTPOJS YCIEBAEMOCTH U INPOMEKYTOUHOM
aTTecTallud OOYYaroLIUXCsS CO3JAI0TCS, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJanTUPOBAHHbIE JJIs JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI M TIO3BOJISIOLIUE OLIEHUTh
JOCTM)KEHUE HMMHU 3alUIaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeNbHOM Iporpamme pe3yiabTaToB
0o0ydeHHs U YpOBEHb CPOPMHUPOBAHHOCTHU BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa30BaTEIbHOMN
IIporpaMmme.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE MOAVYJISA

XapakTepucTUKa MaTepUalbHO-TEXHUYECKOTO O0ecleyeHus MOAYJS COCTaBisIeTcss B
cootBeTcTBUH ¢ TpeboBanusiMu OI'OC BO.

MarepuanbHO-TEXHUYECKOE OOECIEYCHHE MOAYJs TpH OOYYeHHH C MCIOJIb30BaHUEM
TPaAULIMOHHBIX TEXHOJIOTHI 00yUeHHUS.

HaumeHoBaHue y4eOHBIX ayIUTOPHIA, JadopaTopui, OcHaleHHOCTh y4eOHbIX AyANTOPHIi, 1a0opaTopui,
MacTepCKuX, 0u0JIMOTEK, CIOPT3aJ10B, IOMeleHU I MacCTepPCKUX, 0u0JIMOTEeK, CHOPTUBHBIX 327108,

JJISl XpaHeHus ¥ NPoGuIaKTHYECKOro NMoMellleHHH 115 XpaHeH!s ¥ NPo(HIaKTHYECKOro
00cayKUBaHUSA Y4eOHOr0 000pPYAOBAaHMS M T.II. 00CcTy:KMBAHUS Y4eOHOTr0 000PYAOBAHHUS U T.II.

119071, &. Mockea, Manwtit Kanyscckuit nepeynok, oom 2, cmpoenue 4

AyAUTOpUU [UIA IPOBECACHUA 3aHATHHA JICKIIMOHHOT'O | KOMILIICKT y‘-IC6HOfI MC66J’H/I,
THIIA TCXHUYCCKUC CPCACTBA O6y‘{CHI/IH, CJIysKalue JJist
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HaumeHoBaHue y4eOHBIX ayTUTOPHIA, JadopaTopui,
MacTepCKuX, 0U0JIMO0TEK, CIOPT3aJ10B, IOMeIeHU
JJIS1 XpPaHeHHUsI U MPOPUIAKTHYECKOT0
00cayKUBaHUS YUeOHOT0 000PYAOBAHMS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHIi, 1a0opaTopui,
MaCTePCKHUX, 0u0JIMOTEeK, CHOPTUBHBIX 327108,
TIOMellleHH i 11l XpaHEeHHUs U NPOPUIAKTUYECKOT O
00CJIyKUBAHMS Y4eOHOr0 000py10BaHUS U T.II.

MpeJIcTaBiIeHus yaeOHoi nHpopMaIui OOIBIION
ayJIUTOPUH:

— HOYTOYK;

MPOEKTOP.

ayIUTOPHH JIJISl IPOBEICHUS 3aHATUN
CEMHUHAPCKOTO THIIA, TPYIIIOBBIX U
WHIWBHTyaJIbHBIX KOHCYJBTAINH, TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHOM aTTECTAI[UU

KOMILJIEKT yueOHoi mebenuy,

TEeXHUYECKUE CPEICTBA OOYUCHNS, CITyKAIHE JUIs
MpeicTaBiIeHus yaeOHoi nH(popMaIui OOIBIION
ayJIUTOPUH:

— HOYTOYK;

MPOEKTOP.

IMomemenns 11 cCaMOCTOSITEILHOM PadOTHI
o0y4aommnxcs

OcCHaIIEeHHOCTH MOMENIEHNH JJIS CaMOCTOATEIbHOM
padoThI 00yyaOIMXCS

YUTAJIBHBIA 3aJ1 OMOJINOTEKH:

KOMIIBIOTCPHAA TCXHUKA,
IOAKIIIOYCHHC K CCTH <<I/IHTepHeT)>

9.1 MaTepI/IaJIBHO'TeXHI/I‘leCKOG obecneyeHme y‘Ie6H0ﬁ JUCHUIIIIMHBI IIpHU 06y‘IeHI/II/I C

HCIIOJIb30BAHUEM BJICKTPOHHOI'O O6y‘-I€HI/I$I N JTUCTAaHIIMOHHBIX 06p2130BaT€J'IBHBIX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne IapameTpsl

Texuuueckue TpeﬁOBaHl/Iﬂ

IepconanbHbiii kommbioTep/ | Be6-0paysep

Bepcust nporpaMmmHOTo 00ecriedeHns: He HIDKE:

HOYTOYK/IITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunexc. bpayzep 19.3
MHUKpPOQOH, OneparnoHHas cucreMa Bepcust nporpamMmHOT0 00ecriedeHns: He HIDKE:
TUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
J0CTYyM B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Mukpodon JIroboit

Hunamuxu (kononku wiu | JIroObie

HayIITHUKH)

Certb (WHTEpHET)

[loctostHHast ckopocTh HEe MeHee 192 kbut/c

TexHonmoruueckoe  oOecliedeHHE  peanu3ald  IPOrpaMMbl  OCYIIECTBIIAETCS €
UCTOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(POPMALMOHHO-00pa30BaTeNbHOM  cpelbl
YHHMBEpPCUTETA.

9.2 Pecypcbl DSIeKTpOHHON OUOIHOTEKH,

npodecCuoHaAIbHBIC Oa3bl TAHHBIX:

I/IH(l)OpMaI_[I/IOHHO'CHpaBO‘-IHLIe CHUCTCMbBI H

Ne 3HeKTp0HHbIe yqeﬁmﬂe U3aHUs, JJIECKTPOHHBLIC 06pa3OBaTeJ'ILHLIe PeCypChI

1. 3BbC «JIanp» http://www.e.lanbook.com/

2. «Znanium.comy Hay4dHO-u3aaTeabCKOro HeHTpa «MHubpa-M»
http://znanium.com/

3. Onexrponnsie u3nanus «PI'Y um. A.H. Koceirnna» Ha mnargpopme bC «Znanium.comy»
http://znanium.com/

4, PIIHU Baza nanusix The Wiley Journals Databas
https://onlinelibrary.wiley.com/

5. 00O «HanumonaneHas anekTpoHHas oubnuoreka» (HOB)
http://www.elibrary.ru/

6. OO0 "TTOJIITPE]] CnpaBouHuKH"
http://www.polpred.com



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://www.polpred.com/

37

7. POOU
eBooks Collections (i.e.2020 eBook Collections): http:/link.springer.com/
IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMBI

8. Scopus https://www.scopus.com (MeXIyHapoJIHasi yHUBEpCaJbHas pedepaTuBHas 0Oasza
JAHHBIX, WHAEKcUpyomas Oonee 21 ThIC. HAMMEHOBAaHUM HAYyYHO-TEXHUYECKUX,
TYMaHUTApHBIX U MEAMIIMHCKHUX JKYPHAJIOB, MaTepualioB KoHpepeHuid npumepHo 5000
MEKIyHAPOIHBIX U3AaTeIbCTB); Scopus http://www. Scopus.com/;

9. Hayunas snexkrponnas Oumbmuorexka eLIBRARY.RU https://elibrary.ru (kpymHeimmit
poccuiickuii WH(GOPMAIMOHHBIN MOPTAl B OOJIACTH HAYKH, TEXHOJIOTMH, MEIUIUHBI U
o0Opa3zoBaHus).

9.3 IlepeyeHsb mpOrpaMMHOTO OOECTICUCHUS

Nori/in HaumeHoBaHMe JHIIEH3HOHHOI'O PexkBu3MTHI MOATBEPKIAIONIETO

NMPOrpaMMHOI0 o0ecmeyeHust JAOKYMEHTA
1. Windows 10 Pro, MS Office 2019 KkoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | kourpakt Ne 18-2A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica koHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KkoHTpakT Ne 18-DA-44-19 ot 20.05.2019
1. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Adobe Creative Cloud 2018 all Apps (Photoshop,

Lightroom, Illustrator, InDesign, XD, Premiere

Pro, Acrobat Pro, Lightroom Classic, Bridge, KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

Spark, Media Encoder, InCopy, Story Plus,

Muse u mp.)
10. | SolidWorks KOHTpakT Ne 18-DA-44-19 or 20.05.2019
11. Rhinoceros KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. Simplify 3D koHTpakT Ne 18-DA-44-19 or 20.05.2019
13. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14, Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
15. (B:_fé(ée Pro Plus 2021 Russian OLV NL Acad AP KomTpaxt Ne 60-3A-44-21 ot 10.12.2021
16. g:rt\\;\i/(c:)gk Server Standard Bundled List Price with xomtpakt Ne 60-DA-44-21 ot 10.12.2021
17. g/lea:;[/r;igatlca Standard Bundled List Price with xormpakt Ne 60-9A-44-21 ot 10.12.2021
18. C'oreIDRAV.V Graphics Suite 2021 Education xormpakt Ne 60-9A-44-21 ot 10.12.2021

License (Windows)
19. Mathca_ld I_Educatlon - University Edition xorTpait Ne 60-3A-44-21 ot 10.12.2021

Subscription
20. | Adobe Creative Cloud for enterprise All Apps

ALL Multiple Platforms Multi European KoHTpakT Ne 60-DA-44-21 or 10.12.2021

Languages Enterprise Licensing Subscription New
21. | Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
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10.YYEBHO-METOJUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE YYESHOM JUCIATLIAHBI

nocooue

B m3amus Anpec caiita 9bC KosindectBo
Ne Ton HMJIM 3JIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO o
n/n M u 1p.) H31aHUSA (3anonnsaemcs 015 u30aHUlL 6 O0nbImoTexe
91EKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1 5. PaGek DKCnepUMEHTaIbHBIE M.: Mup 1983 Y1 -59K3
METOJBI B XUMHU VII q'z .5 31(3’
nojauMepoB. B 2-yx gacTsax '
2 Buxopesa I'.A OCHOBBI PEOJIOTHH VII M.: MI'TY um. A.-H. | 2010 http://znanium.com/catalog/pro
["ans6paiix JI.C. MOJIMMEPHBIX CUCTEM. Kocbirnna duct/458720
KoncnekT nekumit
3 bokoga E.C. Hamnpasnennoe Mowuorpadus. | M.: PUO MI'VAT 2012
peryJimpoBaHue MpoUeCcCOB
CTPYKTypOOOpasoBaHus http://znanium.com/catalog/pro
BOJIOKHUCTO—TIOPUCTBIX duCt/459400 5 oK3
KOMIIO3UIIMOHHBIX —
JlokanpHas ceTb yHUBEpPCUTETA
MaTepHaoB Ha OCHOBE
pacTBOpOB
oJIN3(QUPYPETAHOB
10.2 JlononHKUTEbHAS TATEPATYPA, B TOM YHCIIE SIICKTPOHHbIC H3IaHHs
1 Kepoep M.JL., dusnveckre 1 XUMHYECKHE CII6: Hayunsie 2013
bykanos A.M., MIPOIIECCHI IPpH mepepadoTKe VYuebHOE OCHOBBI ¥ TEXHOJIOTUHU
Bosabdcon MOJINMEPOB mocooue
C.U.,I'opbyHoBa 1
N.IO. Kangpipua
JLb., Cupora
A.I'. llleprrieB
M.A
2 Tarep A.A. OU3NKO-XUMHUS TOTUMEPOB | YueOHoe M: Hayunslii Mup 2007 86



http://znanium.com/catalog/product/459400
http://znanium.com/catalog/product/459400
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bokosa E.C.,
EBcroxoBa H.B.,
Koganenko I'.M.

DOU3NKO-XUMHYECKIE
METOJIBI UCCIICOBAHUS
CTPOCHUS, CTPYKTYPHI U
CBOWCTB MOJIMMEPHBIX
MaTepuasoB: yueOHo-

METOJHUYECCKOC rnocooue.

YyebHo-
METOIUYECKHE
yKa3aHHs

M.: PI'Y um. A .H.
Koceirnua

2018

JlokannHag ceThb
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI JUCITATLINHBI

B pabouyto nporpammy yueOHOTO MOIYJISl BHECEHBI MU3MEHECHUST/OOHOBIICHUS M YTBEPKICHBI
Ha 3aceIaHuU Ka(eaphl:

Ne roj XapakTep U3MeHeHHUi1/00HOBIeHUIt HOMep MPOTOKOJIAa
00HOBJIEHHS € YKa3aHHeM pa3jeJia W /1aTa 3aceaHus
PILI Kadenpsl




