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\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouast nporpamma aucurmmasl "JlabopaTopun 1" no HanpasiIeHHIO OATOTOBKH (cnenuansHocth) 22.03.01
"MaTteprajioBeieHUe ¥ TEXHOJIOTHH MaTepHaJIoB" HaNpaBIeHHOCTH (Ipo¢uitio) OHU3NKO-XHUMUS IPOLIECCOB U cTp. 2
matepuasioB ®I'bOY BO «Yenl'Y»
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5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )
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7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma aucurmmasl "JlabopaTopun 1" no HanpasiIeHHIO OATOTOBKH (cnenuansHocth) 22.03.01
"MaTteprajioBeieHUe ¥ TEXHOJIOTHH MaTepHaJIoB" HaNpaBIeHHOCTH (Ipo¢uitio) OHU3NKO-XHUMUS IPOLIECCOB U crp. 3
matepuasioB ®I'bOY BO «Yenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

JucrmrumHa «1abopaTopun 1» COBMECTHO ¢ KypcaMu 00mIeH, TeopeTnaecKkoil (GU3HKH 1 BBICIIEH MaTEMAaTHKH COCTABIISIOT
(hyHIaMEHTaIbHYIO0 OCHOBY IPO(ECCHOHAIBHON IIOATOTOBKH OAaKaIaBPOB U CIYKHUT 0a30i JUIS H3ydEeHHS OCIEIYFOMIX
KYpCOB CIIeI[MaJIN3allUN.

Kypc naboparopun npodusist cnocoOcTByeT PopMUPOBAHHUIO ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHS OaKaiaBpoB, HX
HPaBUIFHOMY IIPEJICTABICHHIO O B3aUMOCBS3H PA3INYHbIX PA3/IEIOB €CTECTBO3HAHMSI.

KoHkpeTHbIe 3a1a41 Kypca CBOASATCS K CIACAYIOLIEMY:

1. INomy4yenue 3HaHUI O CTPOGHMU TBEPABIX TEl, CIOCO0aX MX OMUCAHUS, 00 X MIEKTPOHHBIX, MEXaHUIECKHX,
MarHUTHBIX U JPYTUX CBOMCTBAX.

2. INomy4yenue 3HaHUI 00 PKCIEPUMEHTAIBHBIX METOAAX HCCIEIOBAaHHUSA CTPYKTYphl KOHIECHCHPOBAHHBIX BEILIECTB,
UX (PU3MKO-XMMHYECKNX CBOHCTBAX.

3. OBJ'IaZ[CHI/IC IMPaKTUYCCKUMH HaBbIKaMH OIIMCAHUA KOHACHCHPOBAHHBIX BCHICCTB.

Pe3yJ'H>TaTI)I OGy‘IeHI/IH 10 TUCOUTIITMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

VYK-1.1. Bemonaser nouck nHGopManny, orpeaenseT KpUTepHH CHCTEMHOTO aHalli3a [TOCTAaBIEHHbIX 3a1ad.

VYK-1.2. Ucnonp3yeT KpUTHIECKUI aHAIN3, CHCTEMAaTH3AIHI0 1 00001IeHue HHPOPMAIIUY TS PEIICHUS MTOCTABICHHBIX
3amadq.

ITK-1.1: 3Haet ocHOBHBIE TPEOOBAHUS K TOCTIDKCHHIIO TEXHIYECKOTO YPOBHS U3/ICIUI N3 HAHOCTPYKTYPHPOBAaHHBIX
KOMTIO3HUITMOHHBIX MAaTEPHATIOB C YUYETOM OTIBITA BEAYIINX OpPTraHu3aluit

IIK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATYPHbIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOTO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTEepHAIOB; 00ECIIEYNBaTh COOMIONEHNE TpeOOBAHNIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHUBHOM JOKyMEHTAalUH Ha BCEX CTANUSAX IPOCKTUPOBAHUS U3EIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3ULIMOHHBIX
MaTEepHUAJIOB

ITK-1.3: Bnageer HaBbIKaM# (POPMHUPOBAHUS TEXHUYCCKHX 3aJaHUI Ha IPUOOPETEHUE ChIPBS M BCIIOMOTATENBHBIX
MaTepHaJIOB JUIs TIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UITUOHHBIX MATECPHATIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | b1.B.Z1B.02.01

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

dusuka

ConpoTuBIEHUE MAaTEPUATIOB

HeOpFaHI/I'{CCKaH 1 OpraHn4ecKas XuMus

MaTtemMaTHyeCcKUM aHaIu3

duznueckas XuMus

2.2 TMCOMILTHHBI M PAKTUKH, ]I KOTOPBIX OCBOECHHUE TAHHOI JUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
TpeIIIecTBYIONIEe:

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIHM aHAIIN3

SHGKTPOHHEUI 1 CKaHUpYyromas 30HA0Bast MUKPOCKOIINA

KOppO3I/I$I U 3a0iuTa METallJlIoB

ITonroToBka Kk MpoIEAype 3aIIUTHI M 3aIIATa BRITYCKHON KBATH()UKAIIMOHHONW pabOTEI

[TpousBoacTBeHHAs MpaKTHKA (IPEIIUIIIOMHAS IIPAKTHKA)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JI)

ITIK-1: CnocoGeH aHAIM3HPOBATh ONBIT BeyIMX OPraHu3aluii, Opranu3oBbiBaTh nNposegeHue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKke HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HLIMOHHBIX MATEPHAJIOB U BHEAPSITH Pe3yJIbTAThI
HCCIIe0BAHNI B HOBBIE TEXHOJIOIMH

3HaTh:
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma aucurmmasl "JlabopaTopun 1" no HanpasiIeHHIO OATOTOBKH (cnenuansHocth) 22.03.01
"MarepuaioBe/ICHUE U TEXHOJIOTUH MaTepHaIoB" HAMPaBICHHOCTH (pod i) OH3HKO-XUMHUS TPOLIECCOB U crp. 4
matepuasioB ®I'bOY BO «Yenl'Y»

Jus moctmxenns I1K-1.1: ocHOBHBIE 3HaHMS U3 00JIacTH (GU3UKH U XUMHUH TBEPOTO Tella, MATEMAaTHIECKUI anmapaT
paboTHI ¢ AAHHBIMU

YMmers:

Jnsa noctrxenus [1IK-1.2: npumeHsaTs 3HaHUS U3 001acTH (PU3UKH, XUMHUH U MaTEMaTUKH, & TAKXKe BCIIOMOTaTeIbHBIX
€CTECTBCHHO-HAYYHBIX JUCIUILIMH ISl PEIICHHS TPO(ECCHOHANBHBIX 33124

Baaners:

Juns noctmxenns [1K-1.3: HaBpIkaMu moydeHust HHGopManuy 1 00pabOTKH JaHHBIX IIPH PEIICHUH HAydHO-
HCCIIEIOBATENLCKAX 3312

YK-1: CriocofeH ocymecTBIATh NOUCK, KPUTHYECKHI aHATN3 U CHHTe3 HHGOPMALlMH, IPUMEHSATh CHCTEeMHBbII
TOZIXO/ /IUISl pellleHus MOCTABJIEHHBIX 32124

3HaTh:

Jnsa noctrxenust YK-1.1: ocHOBHBIE METOIBI (PU3UKH-XUMHUYECKOTO UCCIEA0BAHMS CTPYKTYPHI U CBOICTB MaTepraioB

YMmers:

Jns noctrxenus YK-1.2: npuMeHATh Ha IPaKTUKe 3HAHUS [UIS pelIeHus Ipo(ecCHOHATBHBIX 3a1a4

Baanernb:

Js noctrxennst YK-1.2: merogamu vccieoBaHus, aHanu3a, JMarHOCTUKU U MOJEIIMPOBAHUS CBOIMCTB BELIECTB

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHDBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 | ocHOBHBIE MIPECTABICHNS TEOPHHU PACCESTHUS PEHTTEHOBCKOTO U3TydEHHS Ha COBEPIICHHOM H Ae(heKTHOM
KPHUCTaJLIE, Ta3€ U KUIKOCTH;

3.1.2 | ocHOBHBIE TpeAcTaBIeHUs (POPMUPOBAHUS KOHTpacTa Ha U300paKeHUH, HOPMUPYEMOM METOJIOM
PEHTI€HOBCKOH Tonorpaduu;

3.1.3 | ocHOBHBIE METOAbI pPEHTICHOCTPYKTYPHBIX HCCHCﬂOBaHHﬁ, TCXHUKY IMTPOBCACHHUS SKCIICPUMEHTA U 06pa6OTKI/I
MOJTY4YCHHBIX PE3YJIIbTATOB,

3.1.4 | mpupoIy peHTTEHOBCKHX Jydel, UX CIIEKTPHI, COBPEMEHHBIC HCTOYHUKH PEHTTEHOBCKOTO M3TYICHHS IS
CTPYKTYPHOTO aHAJN3a, JCTEKTOPHl PEHTT€HOBCKOTO H3ITyUCHHUST,;

3.1.5 | ocHOBHBIE NIPEACTaBICHHS TEOPUH KOHTPACTA Ha JNIEKTPOHHO-MHKPOCKOIINYECKOM H300paskeHHH,
(hopMHpyeMOM IIPOCBEUMBAIONTAM H PACTPOBBIM IEKTPOHHBIM MUKPOCKOIIOM; OCHOBHBIE METOIBI U TEXHHUKY
ANEKTPOHHO-MUKPOCKOIIMYECKUX UCCIENOBAaHUN, MPUHLIUI PaboThl, 0COOEHHOCTH (HOPMUPOBAHHUS
n300paXKeHNs U BO3MOXKHOCTH CKaHUPYIOLIEH 30HI0BOI MUKPOCKOIINH, ITPUHIHIIBI JJIEKTPOHHO-30HI0BOTO
MHUKpPOAHAJIN3a, TEXHUKY ITPOBEICHHS SKCIIEPUMEHTa U 00pabOTKH MOJYyIEHHBIX Pe3yIbTaTOB.

3.2 | YMeTh:

3.2.1 | pemiaTh OCHOBHBIE MPAKTHYECKUE 3a1a4YH IO UCCICIOBAHUIO CTPYKTYPBI MAaTEPHATIOB METOIaMHU
PEHTIeHOCTPYKTYPHOTO aHaIN3a, OIICHUBATh BOZMOXKHOCTH U 00BEM MOTydaeMoil HHPOPMAIIUH TIPH
TIPUMEHEHU U PEHTTEHOBCKUX METOA0B MCCIECAOBAHUS ISl PEIICHHs] KOHKPETHBIX 33]1a4 COBPEMEHHOTO
MaTepHaIOBeACHHUs, QU3UKHA KOHICHCHPOBAHHOTO COCTOSIHUS M XMMHHU TBEPIOTO TeJia; MOJIb30BaThCs
COBPEMEHHBIMH METOaMHU 00pabOTKY M aHAIN3a U (PU3MIECKOi HHpOpMAIIHH, TTOJTyIaeMON B X0JIe
SKCTIEPUMEHTA; UCTIOIb30BaTh Ha MPAKTUKE TEOPETUIECKUE OCHOBBI OPTAaHU3AINHU 1 TUTAHUPOBAHHUS
(u3MUecKuX UcCIeq0BaHUM.

3.3 | Baagers:

3.3.1 | COBpeMEHHBIMU METOIaMHU PEHTIEHOCTPYKTYPHBIX UCCIEJOBAHUN, a TAK)KE METOJAMHU AIEKTPOHHOU U
pacTpoBOi MHKPOCKOTIUH, 30HA0BON MUKPOCKOINH, (PU3UKO-XUMUYECKHMHU METOIaMU UCCIIeIOBaHHS,
00pabOTKH MOJTy4EHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.
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MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouast nporpamma aucurmmasl "JlabopaTopun 1" no HanpasiIeHHIO OATOTOBKH (cnenuansHocth) 22.03.01

"MarepuaioBe/ICHUE U TEXHOJIOTUH MaTepHaIoB" HAMPaBICHHOCTH (pod i) OH3HKO-XUMHUS TPOLIECCOB U crp. 5
matepuasioB ®I'bOY BO «Yenl'Y»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 83ET
YacoB 1o y4eOHOMY IIaHy 288 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS 156 3a4eTsl 5, 6, 7
caMocCTosiTeNbHas paboTa 111,1 KypCOBBIE pabOTHI 6
KOHTaKTHas pabora: 176,9
UKP: 20,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. JIaGopaTopusi peHTT€HOCTPYKTYPHOr0 aHAIU3A
1.1 Ipupona peHTTeHOBCKOTO H3TydeHus. /J1a6/ 5 6 J1.1J11.2J11.3
JI1.4J12.1 J12.6
J12.3J12.8J13.2
JI3.3J13.4 JI3.5
212233
1.2 KauectBenHsIil peHTreHo(a3oBblit aHamus3 /J1ad/ 5 8 JI1.1J11.2J11.3
JI1.4J12.1 J12.6
J12.3J12.8]13.4
JI3.5
212233
1.3 KonudecTBeHHBIN peHTreHO(a30BbIi aHanu3 /J1a6/ 6 6 JIL.1J11.2 J11.3
JI1.4J12.1 J12.6
JI2.3 J12.8J13.3
JI3.5
31 32 33
1.4 AHanm3 peHTreHOrpaMM MHOTo(a3HBIX 00pasios /J1ab/ 6 8 J1.1J11.2J11.3
JI1.4J12.1 J12.6
JI2.3 J12.8J13.4
JI3.5
31 32 33
1.5 WuaunupoBaHyue peHTIEHOTpaMM MOJMKPUCTAIUIMYECKUX COCAHMHEHUN 7 12 JI1.1J11.2 J11.3
KyOHnueckoit cucremsl /J1a6/ JI1.4J12.1 J12.6
JI2.3 JI2.8J13.2
JI3.5
3132 33
1.6 Omnpenenenne cpequux pazmepoB OKP u cpensux Mukpoaedopmannit 7 12 JIL.1J11.2 J11.3
METOJIOM anmnpokcumaruu. /J1ad/ J11.4J12.1 J12.6
J12.3 J12.8J13.5
3132 33
1.7 PentrenoctpykrypHsiii ananus /Cp/ 5 4,7 JIL.1J11.2 J11.3
JI1.4J12.1 J12.6
J12.3 J12.8J13.5
013233 54
1.8 PentrenoctpykrypHusiii anamus /Cp/ 6 3,7 JIT.1J11.2 JI1.3
JI1.4J12.1 J12.6
J12.3 J12.8]13.5
013233 54
1.9 PentrenoctpykrypHsiii anamus /Cp/ 7 26,7 JIT.1J11.2 JI1.3
JI1.4J12.1 J12.6
JI2.3 JI2.8J13.5
01 3233 54
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cTp. 6

Pazgen 2. JIaGopaTopus 3/1eKTPOHHOI MUKPOCKONUH

2.1 KoHcTpykums 1 IpHHIHIT pabOThI MPOCBEYNBAIONIETO SIEKTPOHHOTO 5 6
MHKpOcKoTa. Pexxum paboTs! B IPOCBEYHBAIONIEM IEKTPOHHOM
MuKpockore /J1a6/

JI1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
J12.3 J12.9J13.5
01322 33

2.2 Omnpenenenue $a3oBOro coOCTaBa AUCIEPCHBIX MATEPHUATIOB METOIOM 5 8
anexTpoHorpaduu /J1ad/

J1.1J11.2J11.3
JI1.4J11.1
JI1.1J12.1 J12.7
JI2.3 JI2.9J13.5
0132 53

2.3 [IpumeHneHnue MeToAa PEIUIMK Uil UCCIEA0BAHUS TOBEPXHOCTH TBEPAOTO 5 6
tena. /J1ad/

J1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
JI2.3 J12.9]13.5
01 352 53

2.4 KonTpact npu popMHPOBaHUH N300paKEHHS B PACTPOBOM JIEKTPOHHOM 6 6
MHKpocKorre. /J1ab/

J1.1J11.2J11.3
JI1.4 JI1.1
JI1.1J12.1 J12.7
J12.3 J12.9]13.5
01 52 53

2.5 Mertop! TpenapupoBaHus 0OBEKTOB HCCICIOBAHUS IS 6 6
IIPOCBEUUBAIONICH 3IEKTPOHHON MUKpockonuu. /J1ab/

J1.1J11.2J11.3
J1.4J11.1
JI.1J12.1 J12.7
JI2.3 J12.9J13.5
01 52 53

2.6 HOcTrpoBKa mpocBEUNBAOMIETO MEKTPOHHOTO MUKpOcKoma. /J1ab/ 6 6

JI1.1J11.2 J11.3
JI1.4J11.1
JI.1J12.1 J12.7
J12.3 J12.9J13.5
3132 33

2.7 OmnpeneneHue yria MOBOpoTa H300paxeHHuss OTHOCUTEIBHO 7 6
IUGPaKIMOHHOM KapTHHBEIL. /J1a6/

J1.1J11.2J11.3
J1.4J11.1
JI.1J12.1 J12.7
J12.3 JI2.9J13.5
0132 53

2.8 | BBeneHue B TEOPUIO KOHTPACTA EKTPOHHO-MUKPOCKOITMIECKOTO 7 6
n3o0paxxkenus. /J1ad/

J1.1J11.2J11.3
JI1.4 JI1.1
JI1.1J12.1 J12.7
JI2.3 J12.9]13.5
01 352 53

2.9 Y CTpOHCTBO M MPHHITUI PAabOTHI PACTPOBOTO AIIEKTPOHHOTO 7 6
MHKpockora. /J1a6/

J1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
J12.3 J12.9J13.5
01 52 53

2.10 | DmexTpoHHAS CKaHUPYIOIMIAs U pacTpoBast MUKpockomus /Cp/ 5 6

JI1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
J12.3 J12.9J13.5
01 02 03 54

2.11 | DmexTpoHHAsA CKaHUPYIOMAs U pacTpoBast Mukpockomus /Cp/ 6 2

J1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
JI2.3 J12.9J13.5
01 3233 54
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2.12

3onnoBas mukpockonus /Cp/ 6

J1.1J11.2J11.3
JI1.4J11.1
JI.1J12.1 J12.7
J12.3 J12.9J13.5
013233 54

2.13

OnexTpoHHas CKaHUPYIOMas U pacTpoBasi Mukpockomnus /Cp/ 7

30

J1.1J11.2J11.3
J1.4J11.1
JI.1J12.1 J12.7
JI2.3 J12.9J13.5
01 3233 54

2.14

3oHa0Bas MUKpockomus /J1ab/ 5

J1.1J11.2 J11.1
JI.1J12.7 J12.9

Paznen 3. JladopaTopusi pU3MKO-XMMHYECKHX METO10B

3.1

IMonsipu3anust TUANEKTPUKOB B IEPEMEHHOM JIEKTpHYECcKOM Tioue. /J1ab/ 5

JI1.1J11.2 J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
01 352 53

32

TBepabie aNeKTPOIUTHI. 30HHAsI CTPYKTYpa TBEpIbIX Tell. /J1ad/ 5

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
01 52 53

33

Merto[ 3NIeKTPOHHOTO TapaMarHUTHOTO pe3oHaHca. /J1ab/ 6

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
0152 53

34

TepMorpaBUMETPUYECKHMI aHAIN3 MPOLIECCA TEPMOJIM3a TBEPIBIX 6
ten /J1a6/

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
01052 53

3.5

VloHHast NpOBOAMMOCTB TBEPABIX OKCHIHBIX IEKTPOIUTOB /J1ad/ 6

J1.1J11.2J11.3

JI1.1 JI1.4J12.1

JI2.3J13.1 JI3.5
01052 53

3.6

30HHas CTPYKTYpa KpUCTAILIOB. /J1ab/ 7

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
0132 53

3.7

DHU3UKO-XUMHYECKUE METO bl KPUMUHAIHCTHYCCKON 3KcepTu3sl /J1ab/ 7

J1.1J11.2J11.3
JI1.4J12.1
JI2.3])13.1 JI3.5
0132 33

3.8

DU3NKO-XUMUYECKUE METOABI uccienoBanus /Cp/ 5

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
0135233 54

39

DU3NKO-XUMUYECKUE METOABI uccnenoBanus /Cp/ 6

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
013233 54

3.10

DU3NKO-XUMUIECKUE METOABI uccienoBanus /Cp/ 7

30

J1.1J11.2J11.3
JI1.4J12.1
JI2.3J13.1 JI3.5
01 02 03 54

Paznen 4. Kypcosas padora
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4.1 Kypcosas pabora /UKP/ 6 5 JI.1J11.2 J12.1
JT1.3J11.4
JI2.3713.1 J12.6
JI2.7 J13.2 J13.3
JI3.4 J11.1 J12.8
JI1.1J12.9
JI1.1J13.5
0109233 54

Pasnen 5. Unast koHTakTHasA padora

5.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 5 5,3 JI1.1 J11.2
JI1.3J12.1 J12.6
J12.3 J12.8J13.1
JI3.2J13.3J13.4
J3.5
01 3233 54

5.2 WuauBuayaIbHbIE KOHCYTBTAIIMH, TEKYIMH KOHTPOJb /MKP/ 6 53 JIT.1 JI1.2 J11.3
JI1.1 J11.4J12.1
JI2.6 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
013233 54

53 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /MKP/ 7 5,3 JI1.1 J11.2
JI1.3J12.1 J12.6
J12.3 J12.8J13.1
JI3.2J13.3J13.4
J3.5
013233 54

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

OTYETHI 110 Ta0OPaTOPHEIM paboTaM, KypcoBasi paboTa, BOIIPOCHI K 3a4eTy (KypcoBas paboTa BOZMOXHA B paMKax
00IECTBEHHOTO MPOEKTa AJISl PEIISHHsT COLUATFHO 3HAUMMBIX 3a]1a4)

6.2. Tunoskie KOHTPOJIbHBIC 3a1aHUSl U UHBIEC MAaTEPHUAJIbI 11 TeKy[lleﬁ aTTeCTallun

Texymuii KOHTPOIb TEOPETUIECKUX 3HAHUN M MPAKTUIECKUX HABBIKOB MPOU3BOIUTCS HA Ta0OPATOPHBIX 3aHATHAX B BHJC
YCTHBIX OIIPOCOB, a TAKXKe B BUJIE TOJTOTOBIEHHBIX OTUETOB MO KaXkaoil 1abopaTopHOil paboTe B TeueHue cemecTpa. Takxke
Ha MIPOTSHKEHHUH IIECTOTO ceMecTpa He0OXO0MMO TOATOTOBUTE U ¢IaTh o(opMiteHHBIH B cooTBeTcTBHU ¢ ['OCTOM KypcoByro
paboTy Ha IpeAIoKEeHHBIE TeMbL. IToroBast aTTecTamys KauecTBa YCBOCHUS 3HAHUH 3aBepIIaeTcs 3a4eTOM, Ha KOTOPOM y
CTYACHTOB IIPOBEPSETCSA YCBOCHUE TEOPETUYECKUX 3HAHUM.

IMpumep odopmiterns oTdyera 1o 1abopaTOpHOH padboTe

JlabopaTtopnas pabota No_

Hassanune

PaboTy BBIONHUI CTYACHT rpymnmbl DO-. ...,
OuHoit popMBI 00yIeHHS,

Hanpasnenue noarorosku «HaHoumxenepusd»
WBanos MBan lIBanOBUY

«_» 20

[Iposepun:

®.1.0. npenogasatens, 10JKHOCTh

OIICHKA
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Lenb paGoThI:
OOBEKTHI UCCICOBAHUA:
MeTo bl HCCIIEOBAHMS:

Kpatkas Teopust
B kpaTko¥i TEOpUU H3TIAraloTcsl TEOPETUICSCKUE OCHOBBI, HEOOXOMMBIC JIJIS BHITIOJTHEHHS Ta00paTOPHOH paboThl, 00paboTKe
MOJYYCHHBIX PE3YIbTATOB.

PesynbTaTh
[IpuBoasTCS M3MEpEHUs], OCHOBHBIE MaTEMAaTUYECKUE BBIKIIAKH 00pabOTKH JaHHBIX, Tpadudaeckoe
MIpeJICTaBJICHUE PE3yIbTATOB.

BriBogBI
OO6cyxaeHre 1 BRIBOABI 10 paboTe

ITpuMmepHBIit COICOK TeM KypCOBOH paboThI

. UckyccTBennsiit rpaduT. [lomydenue u cBoiicTaa.

. Yrepoausle BosokHa. IlonyueHue u cBoicTBa.

. Komno3unuonHsie yriuepoa-yriuepoiHsle MaTtepuaisl. IloaydeHue u cBOUCTBA.

. CBasyromue Ha ocHOBe rurnca. [lomydeHue u cBoiCTBa.

Cas3yromue Ha OCHOBe LieMeHTa. [lomyueHue u cBoiCTBa.

. [lpuMeHeHe METOIOB PEHTTEHOCTPYKTYPHOTO aHAIIN3a IS HCCIICOBAaHUS CTPYKTYPEI MaTepHaIIOB.
. [IpuMeHeHNe 2TeKTPOHHONH MUKPOCKOIINY B MaT€PUAIOBEACHHN.

. Tepmopacmupennsrii rpadur. [lonydenue u cBoiicTea.

. CTpyKTypa, CBOMCTBa M CIIOCOOBI CHHTE3a YIICPOIHBIX KAPKACHBIX HAHOCTPYKTYP -(YIIICPSHOB W HAHOTPYOOK.
10. CtpykTypa, CBOWCTBA U CIIOCOOBI CHHTE3a rpadeHa

11. CtpykTypa, CBOWCTBA U CIIOCOOBI CHHTE3a aIMAa30I0A00HBIX YITIEPOAHBIX MAaTEPUAIOB U HAHOCTPYKTYP
12. CtpykTypa, CBOMCTBa 1 clIOCOOBI CHHTE3a rPaUTONOAO0OHBIX YIJICPOAHBIX MATEPHUATIOB U HAHOCTPYKTYP
13. CtpykTypa, CBOWCTBA H CITOCOOBI CHHTEe3a KapOnHA M KapOMHOHUIHEIX HAHOCTPYKTYP

14. CtpykTypa, CBOWCTBA U CIIOCOOBI CHHTE3a KapOUAKPEMHHUEBBIX MaTEPHAIOB M HAHOCTPYKTYP

15. Dddext mamata Gopmal.

16. Dddekt mamsaTn GOpMBI B MATHUTHBIX MaTepHaIax.

17. Marautokanopudeckui 3 (et 1 ero npuMeHeHHe.

18. Marnutble MaTepHaibl U UX IPUMEHEHHE.

19. MarauToaKkycTH4eCcKHe SBJICHHUS.

20. MynbTH(EpPOUKH.

21. MeramaTepuaIsl.

22. MaHraHMTHI.

23. MarauTtotepmusl.

24. Metoapl U3MEpEeHUs: MarHUTHBIX CBOMCTB TBEPABIX TEIN.

25. Knaccugukaiuss MarHuTHBIX MaTepHasoB.

26. CyneproHHbIC IPOBOJHUKH.

27. IlopokoBasi METaJLTyprHsl.

28. Metox TBEpRO(A3HOTO CHHTE3a IS TOTYICHUS] KEPAMHUECKUX MATEPHAIOB.

29. Metozpl U3MepeHust SNEKTPOGU3UIECKIX CBOUCTB TBEPIBIX TEI.

30. Monnposoasiyie MeMOpaHbl AJ1s TOIUIUBHBIX JIEMEHTOB.

31. AHTUKOPPO3HOHHBIE TOKPBITHUS.

32. SlnepHblii TOTUTMBHBINA IUKIL.

OO AW~

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalumn

TunoBble KOHTPOJILHBIE BOIPOCH! U 3aAaHMs UIsl IPOMEKYTOUHOW aTTecTalliu npeAcTasieHsl B DOHAaX OLEHOYHbBIX
CpEACTB

6.4. Kputepuu oneHuBaHUA

OueHka ypoBHS OCBOCHUS! IUCLIUIUINHEI IPOU3BOIUTCS B X0/1€ 3a4éTa, MPOBOJUMOIO B YCTHO-ITUCHbMEHHOI (hopMe B KOHIIE
5, 6 1 7-T0 CeMecTpoB 10 TeMaM J1abopaTOPHBIX 3aHATHH, a TaKXKe 110 TeMaM, BEIHOcHMBEIM Ha CPC.

Or1eHKa «3a4T€HO» CTaBUTCS B TOM CIIydae, €ClU CTYICHT TOCETUII Bce Ta00opaTOpHbIE 3aHATHUS, TOATOTOBIII U YCIEIIHO
3aIUTHI OTYETHI 10 Ja00PaTOPHEIM pabOTaM U OTBETHJI Ha JIOTIOJIHUTENBHbIE BOIIPOCHL. B MPOTHBHOM Ciydae CTaBUTCS
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OIICHKA «HEC 3a4TCHO».

OueHnBaHNe KypcOBOH pabOTHI IPOBOANUTCS IO CIEAYIOLINM KPHUTCPHM:
Onenka «OTIMYHO)» CTABUTCS B TOM CJIy4ae €CJIU CTYAEHT:

- 0OHapYXHBaeT BEpPHOE MOHUMAHIE CYIIHOCTH PACCMATPUBAEMBIX SBJICHHI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHI, 1aeT
TOYHOE OTIpeeNeHHe U HCTONKOBAaHNE OCHOBHBIX MOHATHUII 3aKOHOB, TEOPHIA, a TaK)Ke MPaBHIBHOE OIIPEACICHNE
(hU3MYECKUX BEIMYHH U3 SIMHUI] U CIOCOO0B H3MEPEeHUS;
- IPaBIJIBHO BBITIOJIHSET PACYETHI COMMYTCTBYIONIIE OTBETY;
- MOKET YCTaHaBIHUBATh CBA3b MEXKY U3y4aeMbIM U paHee H3ydeHHBIM MaTepHaIoM 10 KypCy AUCIUILIUHEL, a TaKxke ¢
MaTepuanoM, YCBOSHHBIM IIPU U3y4E€HUHU IPYrUX TUCLHUIIIHH.
OreHka «X0poIIoy» CTaBUTCS, €CIIM OTBET YIOBIETBOPSET OCHOBHBIM TPeOOBaHUAMH Ha OIeHKY « OTIIHYHOY», HO HE
UCIIONB3YeT IUIaH OTBETA, HOBBIC IPUMEPHI, HE IPUMCHSCT 3HAHUS B HOBOW CUTYAINH, HE UCTIONB3YET CBSI3H C paHee
U3Y4CHHBIM MaTEPUAIOM U MaTE€PUANIOM, YCBOSHHBIM APYTMM AUCLUILIHHAMU.
OreHKa «Y IOBIETBOPUTENEHOY CTaBUTCS, €CIIH OOJIBIAs YaCTh OTBETA YOBJIETBOPSCT TPEOOBAHHSIM OTBETY Ha OIICHKY
«Xopomoy», HO B 0TBETE 0OHAPYKUBAIOTCS OT/IEIBHBIC IPOOEITBI, HE MPEMSATCTBYIONINE JaTbHEHIIIeMy YCBOCHHIO
nporpaMMHOro MaTtepuana. CTyIeHT yMeeT IPUMEHSTh IOTydeHHbIe 3HaHUS IPH PEIIeHUH IPOCTHIX 3a1ad C
HCIIOJIb30BaHNEM TOTOBBIX (HOPMYII, HO 3aTPYIHSACTCS IIPH PELICHNH 3a/1a4 TpeOyromuX npeodpa3oBanust GopMyI.
Orenka «HeymoBiIeTBOPUTETEHO» CTABUTCS B TOM CIIydae, €CIM CTY/ACHT He OBJae] OCHOBHBIMH 3HAHUSMA M YMEHUSMH B
COOTBETCTBHH C TPEOOBAHUSAMH IPOTPAMMBI JINOO HE MOXKET OTBETHTH HI Ha OJUH U3 MIOCTABICHHBIX BOIPOCOB.

7. YHEBHO-METOAUWYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3araBue WznarensctBo, | Pecype
JI1.1 | Kocenko H. @. Kpucramnorpadus n kxpuctamoxumus: yaeOHoe ocoone VBanoBO : 3BC
(https://e.lanbook.com/book/107401) Urxry, 2017
JI1.2 | PazymoBckas U. B. ®dusnka TBEpAOTO Tema: yueOHoe mocodue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=108460) IIpomereit, 2011
JI1.3 | Kutrens Y., I'yce BBeznenue B (pu3uKy TBepIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockaa:
A A [Anbsac], 2013
JI1.4 |IlaBnos II. B., ®wu3nka TBEPAOTO Tea: yIeOHUK AT CTYACHTOB By30B Mocksa :
XoxnoB A. @. Briciias mkona,
2000
7.1.2. Jlono/iHUTEeIbHAS JIUTEPATYPA
ABTODBHI, 3arnaBue UznatenscrBo, | Pecypc
JI2.1 | Knanos I'. C. ®dwusrKa TBEPIOTO Teaa: MOHOTpadus Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=475621) WznarenbcTBO
MI'Y, 1962
JI2.2 | JIymunkas 1O. A. WNonHas npoBOIMMOCTb TBEPABIX OKCUAHBIX AIEKTPOJIUTOB: YensaOUHCK :
METOTUYCCKUE PEKOMEH AU W3znarenbcTBO
YemsiOuHCKOTO
TOCYyHapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI2.3 |Bect A. P., Kayns A. | Xumus tBeproro tena. Y. 1: Teopus ¥ MPUIOKEHUS : B 2 4acTAX Mocksa : Mup,
P., Kynenok 1. b., 1988
Tperbsxos 1O. /1.
JI2.4 |ITanoBa T. B. CoBpeMeHHbIE METO/IbI HCCIIEIOBAHNS BEILIECTBA: IEKTPOHHAS U OmMck : OMckuit 9BC
ONITHYECKasi MUKPOCKOTIHS: ydeOHOE TIocoone rOCyIapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 YHUBEPCHUTET
um. .M.
JlocToeBckoro
(OMI'Y), 2016
JI2.5 | Ky VY., Yaur XKJL., PacrpoBast anekTpoHHast MUKPOCKOTIHS JIJIsl HAHOTEXHOJIOTHH. Mockaa : 9bC
Kamunckas T.II. Mertonp! ¥ IPEMEHEHHE: MOHOTpadus Jlaboparopust
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.6 | Ymanckuii 5. C. PenTrenorpadus MeTamIoB 1 MOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=475626) Merannyprus,
1969
JI2.7 | SAcaukos U. C., CkaHupyoIIast IMEKTPOHHASI MUKPOCKOTIHS U Mockaa:
INomynun B. 11, PEHTIEHOCIIEKTPAJIbHBI MUKPOAHAINU3 B IIpUMepax TexHochepa,
®umaros A. M., MPaKTHYECKOTO IPUMEHEHHUS: ydeOHOe TToco0ue IS By30B 2009
VipsHenkos A. .,
Kpumran M. M.
JI2.8 |Tunbe A., bemoB H. | PentreHorpadus KpucTamioB: TeOpHS U IIPaKTHKa Mocksa :
B., benosa E. H. duszmatruz, 1961
JI2.9 | CanpuukoBa MM., | TpancMuCCHOHHAS SIEKTPOHHAS MUKPOCKOIHS B OHOJIOTHU H Mocksa : KOV, 3BC
Mamoruna JI.B., MEIUIIMHE: MOHOTpadus 2016
Canros B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
T'omybes A1
7.1.3. Metoguueckue paspadoTku
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI3.1 | benokyposa O. A., TepMoMexaHMUECKUI METOJ UCCIEN0BaHUS IOJIUMEPOB WBaHOBO : OBC
Bypmuctpos B. A, (http://e.lanbook.com/books/element.php? UIrxXry, 2006
AreeBa T. A. pll_cid=25&pl1_1d=4464)
JI3.2 | ®aznutouHoBa A. I'., | UHIuupoBanre peHTreHorpaMM MOJIMKPUCTAITHYECKUX YemstOnHCK:
Mawmaes H. A. COeMHEHNH KyOMIeCKOH CHCTEMBI: METOIMUSCKUE yKa3aHUs K W3narenscTBO
nabopaTopHOit paboTe Yensabuxckoro
roCyAapCTBEHHOT
0 YHMBEPCHTETA,
2014
JI3.3 | ®aznutnunosa A. I'., | KonmndecTBeHHBIN peHTTEeHO(A30BbIH aHAIN3: METOANIECKUE YenssOUHCK :
Mamaes H. A. yKa3aHus K JJabopaTtopHoii pabote UzpatenbcTBO
YensOuHCKOTO
TOCYyIapCTBEHHOT
0 YHMBEpPCHTETA,
2014
JI3.4 | ®aznmurauHoBa A. I'., | [Ipupoaa peHTreHOBCKOTO U3TydeHus. Y CTPOUCTBO U MPHUHIIUIL YemstOuHCK:
Mawmaes H. A. paboTHI PEHTICHOBCKOTO AN(PPAKTOMETPA: METOIHICCKIE W3narenscTBO
ykazaHuA K 1abopaTopHOit paboTte Yensabuxckoro
roCyAapCTBEHHOT
0 YHHUBEPCHTETA,
2014
JI3.5 | JIynuuxkas 1O. A, JlnarHoCTHKa CTPYKTYPHI U CBOMCTB MaTepHaioB: yueOHO- YensabuHck:
QaszmurauHoBa A. I'., | MeToaudeckoe mocobue W3natenscTBO
Xogaiuno B. B. YensOuHCKOTO
TOCYyHapCTBEHHOT
0 YHMBEpPCHTETA,
2017

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJ1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHo-0nbmmoteunas cuctema (ObC) / uznarensctBo Jlans. URL:
http://e.lanbook.com/

22 | YHuBepcuteTckas OMONMnoTeka OHIAiH [ DNEKTPOHHBIN pecypc] : anekTpoHHo-0ubmmorednas cucrema (ObC) / OO0
Jupexrmenua [Ta6mummar. URL: http://biblioclub.ru/

93 | FOpaiiT [DnexkTpoHHbIH pecypce] : anekTpoHHo-0uOnnoteunas cucrema (ObC) / mzgarensctBo FOpaiit URL:
https://urait.ru

94 | eLIBRARY.RU [3nekTpoHHbIH pecypc] : anekTpoHHas oubmuoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHne

Adobe Reader
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WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 62361 JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTanor HaydHo# 6ubnunoreku Yenl'Y [DnekrponHsIi pecype] : 6a3a nanubix / Yensnd. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuABCIIMILTHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 31€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 21eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: assl 3aperucTpup. Noap3oBaTeneit
YenlV. — TekcT : 3NeKTPOHHBIH.

6. basza 7aHHBIX MOPOIIKOBBIX TUPPAKUUOHHBIX KapTHH PDF-2

7. IIporpammHOe obecnieuerne mo o6padboTke perrrenorpamm DiffracPlus, Eva, SIEva

8. [IporpamMHOE oOecriedeHre 1o IMEMEHTHOMY aHAN3Y, BXOASAIINA B KOMITIEKT dJIEKTPOHHOTO MUKpOCKoIa Jeol

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHHME JUCIIMITJINHBI (MOJY JIA)

OcBOEHHE AUCIUIUIMHBI OCYIIECTBIACTCS B JA00PAaTOPHBIX ayUTOPUsIX (hu3ndeckoro (akynbprera, paccuutaHHbIX Ha 10-15
CTYZIeHTOB (Kaxk1as JJabopaTopust): 1a00paToOpHsl peHTTEHOCTPYKTYPHOTO aHalN3a, 1adopaTopHys SNIEKTPOHHOM 1 30HI0BOH
MHKPOCKOIINH, JabopaTopus (a30BBIX NPEBpaIICHHH.

21)'[5[ YCIEemHOTO OCBOCHU A JUCHUIIIIMHBI ayIUTOPUS JOJDKHA OBITH CHaOKeHa HAayIHO-HUCCJICAOBATCIIbCKUM O60pyJIOBaHI/IeM C
KOMITBIOTEPHBIM KOMIUIEKCOM.

Vicrionp3yroTest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HaydaHo# onbmmotexu Yenl'Y (aymutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHON (pu3uku Kadenpsl TeopeTudeckoil pusnku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MyJIbTUMEINHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CIPaBOYHON JINTEPATYpE, SHIMKIOIEANAM, ONOIHOTpadIecKuM U MTOJTHOTEKCTOBBIM 0a3aM TaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

Ha kadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS UMEIOTCS CTIEIaIN3NPOBaHHBIE Ta00PAaTOPHH:

JlabopaTopust peHTreHOCTpYKTYpHOTo aHanu3za Nel26, LleHTp KOJIEKTUBHOTO moJib30BaHus «Haykoemkue TexHonorum» 126
B, 126 :

PentrenoBckuii nudpaktomerp JJPOH-3, peHTreHOBCKHIA TOpoIKoBbIi qudpakromerp Bruker D8 Advance, maposas
MmenbHuna FRITSCH, snepro-nucnepcuonsslii peHTreHoBekuii cnekrpomerp ARL QUANT X, KOMIIBIOTEpEI €
CIIeIMaTN3UPOBAHHBIM IPOTPaMMHBIM OOecIieueHneM — 5 mrT.,

Jlaboparopus >nekTpoHHONH MUKpockormn Nel21, 123:

OnexTpoHHBIH MuKpockon YOMB-100K, Bakyymusiii moct BYII-4, ckaHupyromuii 31eKTpOHHBIA MUKPOCKOII
JEOL JSM-6510LA, Bakyymuslii noct BYII-4, Bakyymaslii noct JEOL JEC-3000FC, aToMHBIH CHIIOBOM MUKPOCKOI
Nanoeducator II, koMIIbIOTEpBI ¢ TPOrPAMMHBIM OOeCTIedeHreM — 2 HIT.

JlabopaTopust pazoBeix npeBpamennii Nel31:
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Hepusatorpadsr Q-1500, Q-1000, cuaxpoHHbBIN Tepmudeckuii ananuzatop Netzsch STA 449 Jupiter,
xpomarorpad, GoTokaIopuMeTp, ONTUIECKUI MUKpockot, MydenbHas neus Cron 10/11, Mmoct nepemennoro Toka P5030,
npecc ruapasnuydeckuii [1T'P-10, koMIbrOTepsI ¢ IPOrpaMMHBIM OOeciedYeHHEeM — 2 IIT.

CosmectHast ¢ IPD PAH (1.Mocksa) mabopaTtopust « ®u3uku MaranTHEIX aBaeHu» Ne 101(4):

VYcraHOBKa IIIaBUIIBHAS SIEKTPOAYroBasi, ¥ CTAHOBKA ISl M3MEPEHHs MarHUTOKaJIOpUieckoro dddexra, Haoc
BakyyMmHbIi 2HBP, kprorenHas cucrema Juisi aBTOHOMHOM YCTaHOBKH 110 M3MEPEHUIO MAaTHUTOKAIOPUIECKOTO ddeKTa,
CHCTEMa BaKyyMH3allMH ISl aBTOMaTU3MPOBAHHOM YCTAHOBKH MO M3MEPEHUIO MarHUTOKAIOpUieckoro s ¢dexra, ycTaHOBKa
TI0 YIBTPATOHKOH Hape3Ke CIUIaBOB, JabopaTopHsIil BakyyMHBIi Hacoc HVP8 (HUMM VAC CIIIA), koMmbloTeps! — 3 mmT.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHue conepskanus yaeOHOH qucHUILIHHEI «JlabopaTtopuu 1» ocymiecTBisieTcs: Ha 1a0OPaTOPHBIX 3aHATHAX U B
MpOIIeCcCe CaMOCTOSATENFHON yueOHOW NI TENFHOCTH CTYICHTOB.

JlabopaTopHbIe 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3yIeHHE TUCIUIIIUHBI. OCHOBHBIMH METOaMH O0YIEeHUS
SBJISIIOTCS. MHPOPMAIMOHHO-00BSICHUTEINIBHBIN 1 TpoOsieMHbIH. Ha 3aHATHAX U371araeTcss OCHOBHOE COZIEp)KaHUE TEM
MPOTPaMMBI, IIPOBOJUTCS aHAJIM3 OCHOBHBIX TIOHATHI M METO/IOB, pPACCMAaTPHUBAIOTCS IPUMEPEL, IIPOBOATCS T1abopaTOpHEIE
paboTHL

Ba)xHBIM MOMEHTOM IPH U3Y4EHUH JTH000H AUCIUILTHHEI SBIAETCS OpPraHU3aIsl CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTtepHala He CIEeAyeT CTPEMHTHCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TOJIOXKEHUH, eclti TpeOoBaHus K Bam mpsiMo He yka3bpIBaloT Ha 3T0. BriomHe 23 peKTHBHON MOXKET 0Ka3aThCsl MOMBITKA
MOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasCh Ha MaTepuall, CoAEePKalIUNHCS B peKOMEHIOBaHHON
nutepartype. Takxe peKOMEHAYeTCsl pABHOMEPHO PACIPENeNaTh Harpy3Ky CaMOCTOATEIBHOTO OOYYEHHsI B TeUEeHHE
ceMecTpa.

B ocBoennn quciumHb (MOIY/IS) HHBATUIAMH H JIMI[AMU C OTPAHUYCHHBIME BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaueHUE UMeeT UHAUBUAYyanbHas paboTa. [lox MHANBUAYaTbHOM paboOTOI MoapazymMeBaeTcs ABe (GOpMBbI B3aUMOJEHCTBUS C
IpeTIoIaBaTeNieM: HHIMBUIyalbHas yaeOHas paboTa (KOHCYIbTallly), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4EOHOTO
MaTepuala 1 yriayOJIeHHOE H3ydeHHEe MaTepraa ¢ TeMH 00yJarolNMHICs, KOTOPBIC B 3TOM 3aHHTEPECOBAHEL, U
UHIUBUIyalbHast BOCHHTAaTeNbHast paboTa. IHANBUAyaTbHBIE KOHCYIBTAIUH IO MPEIMETY SBISETCS BaXHBIM (DaKTOpOM,
CIIOCOOCTBYIOIINM MHANBHAYATH3aMN 00Y4EHHs U YCTaHOBIICHHIO BOCIIMTATEILHOTO KOHTAKTa MEXY IIPEerojaBaTeNeM 1
00yJaromuMcss HHBTHIOM HITH 00yJaroUMCs C OTPaHHYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B cnysae npumMeneHus mpu 00y4eHUH AUCIUTUIHHEL SJIEKTPOHHOTO 00yJIeHHs, TUCTAHI[MOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsl U TPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMeHH (OHNalH-IeKIUN
(BeOMHAPEI), YaThl, BUICO-KOH(EPEHINH 1 AP.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa JIMCTaHIMOHHOTo 00ydenns Moodle,
MS Office365, Gopymsl, 31eKTpOHHAS TOYTA U AP.).

IMTpu 0Oy4ennu IHI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI HIIEKTPOHHOE 00ydIEHHE, TUCTAHI[OHHbIE
o0pa3oBaTeNbHBIC TEXHOIOTHH MPEyCMaTPHBAIOT BO3MOXKHOCTB IIpHUEMa-Tepeiadyl HHOPMALK B JOCTYIHBIX A HUX
dbopmax.

Peanmsanust UCIUILUIMHGI ¢ TPUMEHCHHUEM 3IEKTPOHHOTO 00y4eHHMsI, JUCTAHIIHOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (Jaree
— 30, AOT) ocymectBnsiercss Ha ocHoBaHUU «[10J0XKeHus 0 peanu3aui OCHOBHBIX U IOTIOHUTEIBHBIX 00pa30BaTeIbHBIX
HPOrpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YdEHHMs U IMCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepantbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeIbHOM YIPEXKICHUH BRICIIETO 00pa3oBaHms «UesIOMHCKUH rocynapCcTBeHHbBIH
yHHBepcHTeT», «[1om0keHns 0 mopsAAKe 3aueTa 00yJarONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTeNbHBIM
mporpamMMam Boiciero oopasosanus B ®I'6OY BO «HUenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAIX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOITHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Henl'V». B uckiarountensHbIX cnydasx (hopc-Maxop U T.I.) IpU pearn3aniud 00pa3oBaTeNbHON AeITEILHOCTH C
npumMenerreM 20, JIOT MoryT npUMeHATh KOMIIOHEHTBI, HE BXO/SIIIE B IIEPEUCHb HICKTPOHHOW HHPOPMAILIOHHO-
00pazoBaTeNBFHOM CPeIbL.

10. CIIEHUAJIBHBIE YCJIOBUSA OCBOEHUS TUCHUITIJIMHBI OBYYAIOIIUMUCS C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMMU 310POBbSA

OcBoeHHE MUCIUIDIMHBI HWHBAIHAAMH W JIAIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBSl OCYIIECTBIACTCA C
UCIIONIb30BAaHUEM CIEIHATBHBIX TEXHWYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJOTHH, IPEJOCTAaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHMIO MHBAJIMJIOB U JIMI C OIPaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3anpocy oOydatomerocs (MOOWIbHBIC CIELHAIbHBIE TEXHHMYECKHE CPEICTBAa [UIS JIMI C HAapYNICHUSAMH 3pPEHHS H C
HapyIIeHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATHOHHBIE TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Ul OOYYAIOIIMXCS C HAPYIICHUSIMH 3pEHHsS Ha pabOdMX MecTax JUlsi IPOBEICHUs IPAKTHYECKHX HWIIH
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71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICNMATbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHbIE JIYIIbI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropmu, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCI C y4eTOM
HapyIICHUH UX 370POBBSL.

Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOW OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHHYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMENUATIbHBIX TEXHHYECKHX M MPOIPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHKAM, MPECTaBICHHBIM B
(hopMe >IEKTPOHHOTO JOKYMEHTa B (hoHze HaydHO!H 6nbanorexkn YenlY mim aneKTpoHHO-OHOIMOTEUHBIX CHCTEMaX.
Y4eOHO-MeTOAUYEeCKINe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBSI IPEIOCTABISIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSTHS
HHpOPMAIIUH.

Jlns MHBANWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWUCIHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYATbHBIX OCOOCHHOCTEH HHCTPYKIHMH O TOPSIKE MPOBEICHUS IIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHHA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYCHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370pPOBBSI TIPEIYCMATPHUBACTCS HCIONBb30BaHME MpemocTaBileHHBIX Yenl'Y wimm COOCTBEHHBIX TEXHHUYECKHX CPEJCTB,
HEOOXOJMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOJMMOCTM MHBAaNMIaM M JIMLAM C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHNUTENFHOE BpeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIe/Typa OIICHUBAHUS PE3yIFTATOB OOYIECHHS M0 AUCHUILTIHE MOJKET IIPOBOJUTEHCS B HECKOJIBKO ITATIOB.
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22.03.01 MartepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XHMHUS NPOLECCOB U
martepuajos", PILJ] "JlabopaTropuu 1", 2025 r.H., ouHast popma oOydeHUst

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acemanus Ne 04 ot 18.02.2025
3aBenyrommii kadempoit COIJIaCOBAHO B./l. ByuenbHUKOB

ABTOPEI (COCTaBHUTEIIH) JI.A. 3axapbeBud
10.A. Jlynuikas
H.A. MamaeB
HI.1I. Sradapos

Crpykrypa paboueii mporpaMmmbl cooTBeTcTBYeT npukasy pekropa ®I'bBOY BO «Heal '¥» ot «13»
anpeas 2021 r. Ne 247-1
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