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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:

L.

HonyquHe 3HAHHH O CTPOCHUU TBEPABIX TEII, croco0ax ux OnurcaHusl, 00 ux OJIEKTPOHHBIX, MEXaHUYECKUX,

MAaruMTHBIX U JPYIruX CBOMCTBaXx.

2.

INomy4yenue 3HaHUI 00 PKCIEPUMEHTAIBHBIX METOAAX HCCIEIOBAaHHUSA CTPYKTYphl KOHIECHCHPOBAHHBIX BEILIECTB,

ux (1)1/131/11(0 -XMMHYECKHUX CBOMCTBAX.

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 TpeGoBanus K MpeIBAPUTEILHOI MOATOTOBKE 00yYaIOIIEerocs:

dusuka

ConpoTuBIEHUE MAaTEPUATIOB

HeOpFaHI/I'{CCKaH 1 OpraHn4ecKas XuMus

MaTtemMaTHyeCcKUM aHaIu3

duznueckas XuMus

Anrebpa u reoMeTpHs

2.

2 TuCUMILUINHBI U PAKTHKH, /151 KOTOPBIX OCBOEHHE JAHHOI THCIUIIMHBI (MOIYJIA) HEOOXOIMMO KaK

npeauecTBywuiee:

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAJIH3

3J'I€KI‘pOHHa$I 1 CKaHUpyronias 30H40Bast MUKPOCKOIINA

Kopposust u 3amura MeTamuion

IToaroroBka K MpoIeaype 3alliThI U 3allIiTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

ITpousBoacTBeHHAS MpaKTHKA (IPEIAUIIIOMHAS IPAKTHUKA)

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHUS TUCIALIAHBI
(MOZY.JIs)

IIK-1: Cnocoden aHAIU3MPOBATH ONBIT BeyLIMX OPraHu3anuii, opranu3oBbiBaTh nposegenue HAP no
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MATEPHAJIOB H BHEPSATDH Pe3yJIbTaThI
Hccle0BAHNI B HOBbIE TeXHOJIOTHHI
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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»

3HaTh:

Jus moctmxenns 11K-1.1: ocHOBHBIE 3HaHMS U3 00IacTH (GU3UKH M XUMHUH TBEPOTO Tella, MaTeMaTHIECKUI anmapaT
paboTHI ¢ AAHHBIMU

YMmerh:

Hnsa noctrxenus [1K-1.2: npuMeHsaTh 3HaHUS U3 001acTH (PU3UKH, XUMHUH U MaTEMAaTHUKH, & TAK)Ke BCIIOMOTAaTeIbHBIX
€CTECTBCHHO-HAYYHBIX JUCIUILIMH ISl PEICHHS TPO(EeCCHOHANBHBIX 33124

Baanernb:

Juns noctmxenns [1K-1.3: HaBpIkaMu mosydeHust HHGOpManuy 1 00pabOTKU JaHHBIX IPH PEIICHUH HAydHO-
HCCIIEIOBATENLCKAX 33149

YK-1: Crioco0eH ocymecTBIATh NOUCK, KPUTHYECKHI aHATN3 U CHHTe3 HHGOPMALlMH, IPUMEHSATh CHCTEeMHBbII
TO/IXO/ /IUISl pellleHHus MOCTABJIEHHBIX 3124

3HaTh:

Jns noctrxenns YK-1.1: ocHOBHbBIE MeTOIBI (DH3UKH-XUMUYECKOTO UCCIIEA0BAHUS CTPYKTYpPHI I CBOMCTB MaTepHAIOB

YMmers:

Jns noctmxenns YK-1.2: npuMeHATh Ha MPaKTUKe 3HAHUS [UIS peIIeHNUs Ipo(ecCHOHATBHBIX 3a1a4

Baanern:

Jms noctmxennst YK-1.2: metrogamu vccienoBaHus, aHanu3a, JMarHOCTUKN U MOJEIIMPOBAHUS CBOIMCTB BELIECTB

B pe3y/ibTaTe 0OCBOCHUS TUCHUILINHDBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIE MIPEICTABICHHS TEOPHH PACCESTHUSI PEHTTEHOBCKOTO M3TydEHHS Ha COBEPIICHHOM H Ae(hEKTHOM
KpHUCTaJLIE, Ta3e U KUIKOCTH;

3.1.2 | ocHOBHBIE TpeAcTaBIeHHUs (POPMUPOBAHUS KOHTpAcTa Ha U300paKeHUH, HOPMUPYEMOM METOJIOM
PEHTI€HOBCKOH Tonorpaduu;

3.1.3 | oOCHOBHBIE METO/Ibl PEHTICHOCTPYKTYPHBIX UCCIEIOBAHUM, TEXHUKY IPOBEIECHUS IKCIIEpUMEHTa U 00pabOTKH
TIOJTy4eHHBIX PE3YIbTaTOB;

3.1.4 | mpupoly pEeHTTEHOBCKHX Jy4deH, X CIIEKTPHI, COBPEMEHHBIC HCTOYHUKH PEHTTEHOBCKOTO M3TYICHHS IS
CTPYKTYPHOTO aHAJN3a, JCTEKTOPHl PEHTTEHOBCKOTO M3ITYUCHHUST;

3.1.5 | ocHOBHBIE NIPE/CTaBICHHS TEOPUH KOHTPACTA Ha IIEKTPOHHO-MHKPOCKOIINYECKOM H300paskeHHH,
(hopMHpyeMOM IIPOCBEYHMBAIONTAM H PACTPOBBIM IEKTPOHHBIM MUKPOCKOIIOM; OCHOBHBIE METOIBI U TEXHHUKY
3MEKTPOHHO-MUKPOCKOIINYECKUX UCCIEA0BAHUM, IPUHITHUII pabOThI, 0COOEHHOCTH (POPMHUPOBAHUS
n300pakeHNsI U BO3MOYKHOCTH CKaHUPYIOLIEH 30H10BOI MUKPOCKONUY, TPHHIUIIEI 3IEKTPOHHO-30H0BOTO
MHKpPOaHaJIN3a, TEXHUKY ITPOBEICHHS SKCIIEPUMEHTa U 00pabOTKH MOJYYEHHBIX Pe3yAbTaTOB.

3.2 | YMeTh:

3.2.1 | pemaTh OCHOBHBIE MPAKTHYECKUE 3a1a4UH M0 UCCIACIOBAHUIO CTPYKTYPBI MaTEPHAIOB METOIaMHU
PEHTTEHOCTPYKTYPHOTO aHaJIN3a, OIICHUBATh BOZMOXKHOCTH U 00BEM MOJTydaeMoi HHPOPMAIIUH TIPH
TIPUMEHEHU U PEHTTEHOBCKUX METOAOB MCCICAOBAHUS ISl PEIICHHS] KOHKPETHBIX 33]1a9 COBPEMEHHOTO
MaTepuanoBeAeHHs, PU3UKU KOHICHCHPOBAHHOTO COCTOSIHUS U XMMHUH TBEPIOTO TEJIA; MOJIB30BAThCS
COBPEMEHHBIMH METOJaMU 00pabOTKY M aHAIN3a ¥ (PU3NIECKOi HHpOPMAIIHH, TOJTyIaeMON B X0JIe
SKCTIEPUMEHTA; UCTIOIb30BaTh Ha MPAKTUKE TEOPETUIECKUE OCHOBBI OPTAaHHU3AINHU ¥ TUTAHUPOBAHUS
(pu3nuUecKuX UcciIe0BaHUM.

3.3 | Baagers:

3.3.1 | COBpeMEHHBIMU METOIaMHU PEHTIEHOCTPYKTYPHBIX UCCIEJOBAHUN, a TAK)KE METOJAMHU AIEKTPOHHOU U
pacTpoBOi MHKPOCKOIIUH, 30HA0BON MUKPOCKOINH, (PU3UKO-XUMUIECKUMHU METOJaMH HCCIIeIOBAHHS,
00pabOTKH MOJTy4EHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.
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4. OFLEM JUCLUILJIMHBI (MOAY.JIS)

OOwas TpyaoeMKocTb

11 3ET

Yacos 1o yueOHOMY IUIaHY
B TOM YHCIIE

ayIUTOpPHBIC 3aHATHA
caMocToATeNnbHas paboTra

KOHTaKTHas pabora: 209,6
HKP: 5,6

396 Bunapsl koOHTpONIsS B cemecTpax:

204
186,4

3a4eTHl 5, 6, 7
KypCOBBIE pabOTHI 6

5. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI (MOAY JIST)

Kon
3AHATH

HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/

Cemect | YUacoB

p / Kypc

JlutepaTtypa

Paznen 1. JIaGopaTopusi peHTTeHOCTPYKTYPHOI0 AaHAIH32

1.1 Ipupona peHTTeHOBCKOTO H3TydeHus. /J1a6/ 5 6

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.3
JI2.5J13.1 JI3.2
JI3.3J13.4
01 352 53

1.2 KauecTBeHHBIH peHTreHO(pa30BbIi aHam3 /J1ad/ 5 10

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7]12.3
J12.5J13.3 J13.4
01 52 53

1.3 KommmuectBeHHbIH peHTreHoha30BkIi ananm3 /J1ab/ 6 10

JI1.1J11.2 J11.3
JI1.4 J11.5 JI1.6
JI1.7J12.3
JI2.5J13.2 J13.4
01 52 53

1.4 AHanmu3 peHTTeHOrpaMM MHOTO(a3HbIX 00pa3nos /J1ab/ 6 10

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.3
JI2.5]13.3 J13.4
0132 33

1.5 WnannupoBaHue peHTTeHOTPaMM MOJUKPUCTAIUIMYECKUX COSIMHEHHH 7 12

KyOHueckoi cuctemMsr /J1a6/

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7]12.3
JI2.5J13.1 J13.4
0152 53

1.6 Omnpenenenue cpeanux pazmepoB OKP u cpeanux MukpoaedopMariuii 7 18

METOJIOM ammpoxrcuManu. /J1ad/

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.3
JI2.5]13.4
01 52 53

1.7 PentrenocrpykrypHsiii anamms /Cp/ 5

20,8

JI1.1J11.2 J11.3
JI1.4 JI1.5 JI1.6
JI1.7]12.3
JI2.5]13.4
01 52 353 54

1.8 PentrenocrpykrypHsii anamms /Cp/ 6

20,8

JI1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7J12.3
JI2.5]13.4
013233 54
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cTp. 6

1.9

PentrenoctpykrypHsii anamm3 /Cp/

6,8

JI1.1J11.2 J11.3
JI1.4J11.5 J11.6
JI1.7J12.3
JI2.5]13.4
013233 54

Paznen 2. JIaGopaTopust 3J1eKTPOHHONH MUKPOCKONUH

2.1

KoHCTpyKIMS M NPUHIMI PabOThI IPOCBEUMBAIOLIETO AIEKTPOHHOTO
MHKPOCKOTA. PexuM paboThl B POCBEYHBAIOLIEM IICKTPOHHOM
MUKpockorre /J1a6/

J1.1J11.2J11.3

JI1.5J11.1 J11.6

JI1.7J12.4713.4
01 52 53

2.2

Omnpenenenue $a3oBOro cOCTaBa AUCIEPCHBIX MATEPHAIOB METOIOM
anekrpoHorpaduu /J1ad/

JI1.1J11.2 J11.3

JI1.5J11.1 J11.6

JI1.7]12.4713.4
01 52 53

23

[TpumeHeHne MeTOAa PETUTHK ISl HCCIEA0BAHUS MOBEPXHOCTH TBEPIOTO
Tena. /JIab/

JI1.1J11.2 J11.3

JI1.5J11.1 JI1.6

JI1.7J12.4J13.4
010233

2.4

Kontpact npu hopmMupoBaHnT H300pakeHHs B PaCTPOBOM IEKTPOHHOM
MuKpockorne. /J1ab/

JI1.1J11.2 J11.3

JI1.5 J11.1 J11.6

JI1.7J12.4713.4
01 52 53

2.5

MeTtonp! TpenapupoBaHus 0OBEKTOB HCCICIOBAHUS JUIS
IIPOCBEUUBAIOMICH 3TEKTPOHHON MUKpockonuu. /J1ab/

JI1.1J11.2 J11.3

JI1.5J11.1 JI1.6

JI1.7J12.4713.4
01 52 53

2.6

HOcTrpoBka mpocBeYNBAOMIETO IMEKTPOHHOTO MUKpOcKoTa. /J1ab/

JI1.1J11.2 J11.3

JI1.5J11.1 J11.6

JI1.7]J12.4713.4
01 52 53

2.7

OmpeneneHue yria noBopoTa n300paskeHHsT OTHOCHUTENBHO
nudpaknnoHHON KapTHHEL. /J1ab/

JI1.1J11.2 J11.3

JI1.5J11.1 JI1.6

JI1.7]12.4713.4
01 352 53

2.8

BBGI[CHI/IC B TCOPHIO KOHTpACTA 3JICKTPOHHO-MUKPOCKOIITNYCCKOI0O
n3o0paxenus. /J1ad/

JI1.1J11.2 J11.3

JI1.5 JI1.1 JI1.6

JI1.7]12.4713.4
01 352 53

29

VCTpOHCTBO U NPHHIMIT PabOTHl PACTPOBOTO IEKTPOHHOTO
MHKpocKora. /J1a6/

J1.1J11.2J11.3

JI1.5J11.1 J11.6

JI1.7]12.4713.4
01352 33

2.10

DJeKTpOHHAsI CKAaHUPYIOIask U pacTpoBasi MUKpockomus /Cp/

13

J1.1J11.2J11.3

JI1.5 J11.1 J11.6
JI1.7]12.4713.4
01 3233 54

2.11

DJeKTpOHHAs CKAaHUPYIOMIasl U pacTpoBasi MUKpockomus /Cp/

30

J1.1J11.2J11.3

JI1.5J11.1 J11.6
JI1.7J12.4J13.4
01 3233 54

2.12

3oHa0Bas Mukpockomnus /Cp/

36

J1.1J11.2J11.3

JI1.5J11.1 J11.6
JI1.7J12.4J13.4
01 3233 54
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2.13

DnexTpoHHAas CKAaHUPYIOMas ¥ pacTpoBasi MUKpockomus /Cp/ 7

23

JI1.1J11.2 J11.3
JI1.5J11.1 JI1.6
JI1.7J12.4713.4
01022354

2.14

3onm0Bas Mukpockonus /J1a6/ 5

18

JI1.1J11.2 J11.1
JI1.6 J11.7]J12.4

Pa3gen 3. JlaGopaTopusi pu3HKO-XUMHYECKHX METOI0B

3.1

[onspusanus IMAIEKTPUKOB B IEPEMEHHOM dJIEKTpHUECKOM roe. /J1ab/ 5

J1.1J11.2J11.3
JI1.5 J11.6
JI1.7]13.4
01322 33

32

Tepable HIeKTPONUTEL. 30HHAS CTPYKTypa TBEpABIX Ten. /J1ab/ 5

J1.1J11.2J11.3
JI1.5 J11.6
JI1.7]13.4
01 52 53

33

Merto/ 3NEeKTPOHHOTO TapaMarHUTHOTO pe3oHaHca. /J1a6/ 6

10

JI1.1J11.2 J11.3
JI1.5 J11.6
JI1.7]13.4
01 52 53

34

TepMorpaBUMETpUYECKU aHAIN3 IPOLIECCa TEPMOIIN3a TBEPIABIX 6
ten /J1a6/

10

JI1.1J11.2 J11.3
JI1.5 J11.6
JI1.7]13.4
0102093

3.5

VloHHas IpOBOANMOCTE TBEPABIX OKCHIHBIX JIEKTPOIUTOB /JIad/ 6

JI1.1J11.2 J11.3
JI1.8 JI1.5 JI1.6
JI1.7]13.4
0102033

3.6

30HHAas CTPYKTypa KpUCTAILIOB. /J1ab/ 7

JI1.1J11.2 J11.3
JI1.5 J11.6
JI1.7]13.4
01 52 53

3.7

OHU3NKO-XUMHIYECKHE METOIBI KPUMHUHAIICTHYECKON 3KcTepTu3s! /J1ab/ 7

JI1.1J11.2 J11.3
JI1.5 J11.6
JI1.7]13.4
01 52 53

3.8

DU3NKO-XUMUIECKUE METOBI HccienoBanus /Cp/ 5

J1.1J11.2J11.3
JI1.5 JI1.6
JI1.7]13.4

01 352 33 54

39

DU3NKO-XUMUIECKUE METOBI HcciienoBanus /Cp/ 6

20

J1.1J11.2J11.3
JI1.5 J11.6
JI1.7]13.4

01 35233 54

3.10

DU3NKO-XUMUIECKUE METOBI HccnenoBanus /Cp/ 7

10

J1.1J11.2J11.3
JI1.5 J11.6
JI1.7]13.4

0135233 54

Pasnen 4. KypcoBas padora

4.1

Kypcosas padota /UKP/ 6

J1.1J11.2J11.3
JI1.5 J11.6
J1.7]12.3 J12.4
JI3.1J13.2J13.3
JI1.8 J12.5
JI1.1713.4
01 3233 54

Pa3gen 5. Mnasi koHTaKkTHasA padora
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5.1

VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/

0,2

JI1.1J11.2 J11.3
JI1.6 JI1.7]J12.3
JI2.5J13.1 JI3.2
JI3.3J13.4
013233 54

52

WHanuBuayansHble KOHCYIBTAINY, TEKyIMit KoHTpoibs /MKP/

0,2

J1.1J11.2J11.3
JI1.8 JI1.5 JI1.6
JI1.7J12.3J13.1
JI3.2J13.3J13.4
01 3233 54

53

VunuBrayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/

0,2

J1.1J11.2J11.3
JI1.6 J11.7J12.3
JI2.5J13.1 JI3.2
JI3.3J13.4
0135233 54

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OTYETEHI 10 Ta00paTOPHBIM paboTaM, KypcoBas paboTa, BOIPOCHI K 3a4eTy (KypcoBasi paboTa BO3MOKHA B paMKax
O6IIIGCTB€HHOFO MPOEKTa AJid pEHICHNSA COINATIbHO 3HAYUMBIX 3anaq)

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHAJIbI 11 TEKy[IIeﬁ aTTeCTallun

Texymuii KOHTPOIb TEOPETUIECKUX 3HAHUI U MPAKTUIECKUX HABBIKOB MPOU3BOIUTCS Ha Ta0OPATOPHBIX 3aHATHAX B BHJE
YCTHBIX OIIPOCOB, a TAKXK€ B BUJIE TOATOTOBIEHHBIX OTYETOB MO KaXkA0i 1ab0paTopHOil paboTe B TeueHue cemecTpa. Takxke
Ha MIPOTHKEHUH MIECTOTO ceMecTpa He0OXOIMMO MOATOTOBUTE M ¢IaTh oopMiteHHBIH B cooTBeTcTBHU ¢ ['OCTOM KypcoByio
paboTy Ha IpeATIoKEeHHbIE TeMbl. IToroBast aTTecTamys KauecTBa YCBOCHUSI 3HAHMH 3aBEPIIACTCs 3a4€TOM, Ha KOTOPOM Y
CTYIACHTOB IIPOBEPSETCA YCBOCHUE TEOPETUYECKUX 3HAHUM.

IMpumep odopmiierns oTaera 1o 1abopaTopHOH paboTe

JlaboparopHas padota Ne_

Hassanune

PaboTy BBIONHMI CTYACHT rpynibl DO-. ...,
OuHoit popMbI 00yIeHHS,

Hamnpasnenue noarorosku «HanounxeHepus»
WBanos MBan liBaHOBHY

« »

20

[Iposepun:
®.1.0. nmpenogasaterns, 10JKHOCTD

OIICHKa

Lenb paboThI:

OOBEKTHI UCCICOBAHUA:
MeTtoapl HcClIeIOBaHUS

Kpatkas teopust
B kpaTkoli TEOpUU H3NIAraroTcsl TCOPETUIESCKUE OCHOBBI, HEOOXOMMBIC JIJISl BRITIOJTHEHHS Ta00paTOpHOH paboThl, 00paboTKe
MOJYYCHHBIX PE3YIbTATOB.

PesynbraTsl
[IpuBoasTCS M3MEpeHUs], OCHOBHbIE MaTeMAaTHYECKUE BBIKIAIKH 00pabOTKHM JaHHBIX, Tpadudeckoe
MpeAcTaBIeHUE PE3yIbTAaTOB.
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BriBoast
OO6cyXIeHUE U BBIBOJIBI IO padboTe

[TpuMepHBIi CIUCOK TeM KypcOBOH pabOTHI

. UckyccrBennslii rpadut. [lomydenne n cBoiicTBa.

. Yrnepoassle BosokHa. IlonyueHue u cBoicTBa.

. Komnozunmonssle yriepoa-yriiepoasie MaTepuainsl. [loaydenue u cBoiicTa.

. Casyromue Ha ocHoBe runca. [Tomydenue u cBoiicTBa.

Cas3yrolue Ha OCHOBe 1ieMeHTa. [lonydeHue u cBoiicTBa.

. [IpuMeHeHNe METOIOB PEHTTEHOCTPYKTYPHOTO aHAIIN3a JUIS HCCICAOBaHUS CTPYKTYPhI MaT€PUAIIOB.
. IlpuMeHeHNe 21eKTPOHHON MUKPOCKOIIMY B MaT€PUaIOBEAECHHN.

. Tepmopacmupennsrit rpadur. [loxydenue u cBoiicTBa.

. CTpyKTypa, CBOHCTBA U CIIOCOOBI CHHTE3a YIIIEPOAHBIX KapKAaCHBIX HAHOCTPYKTYP -(YIUICPEHOB M HAHOTPYOOK.
. CTpyKTypa, CBOHCTBa U cllocOObI CHHTe3a TpadeHa

. CTpyKTypa, CBOWCTBa M CIIOCOOBI CHHTE3a aIMa30M0A00HbIX YIIIEPOAHBIX MAaTEPUANIOB U HAHOCTPYKTYP
. CTpyKTypa, CBOWCTBa U CIIOCOOBI CHHTE3a TPaUTONOJOOHBIX YIIIEPOIHBIX MaTEePHAIOB U HAHOCTPYKTYP
. CtpykTypa, CBOWCTBA H CIIOCOOBI CHHTE3a KapOuHa 1 KapOMHOUHBIX HAHOCTPYKTYP

. CTpyKTypa, CBOHCTBa U CIIOCOOBI CHHTE3a KapOUAKPEMHHUEBBIX MaTEpUAIOB U HAHOCTPYKTYP

. Db dexT mamaTH GOpMEL

. Db dext mamaTH GOPMEI B MATHUTHBIX MaTepHaIax.

. Maraurokanopudeckuii 5pQGeKT U ero npuMeHeHHe.

. Maruutsle MaTepHuanbl U UX IPUMEHEHHE.

. MarauToaKycTHIecKue SBICHUS.

. MynbTudepponxm.

. MeramaTepuansl.

. MaHranursl.

. Maruurotepmus.

. MeTozp! n3MepeHust MarHUTHBIX CBOWCTB TBEP/BIX TEIL.

. Knaccu¢uxanus MarHuTHBIX MaTepHaos.

. CyneproHHBIE IPOBOTHUKH.

. IlopomkoBast MeTaTyprusl.

. Meron TBEpnOda3HOro CHHTE3a IS HOTYYCHHS KEPAMHYECKHX MaTEepUaIOB.

. MeTop1 n3MepeHust AEKTPOPU3HISCKIX CBOUCTB TBEPIBIX TEI.

. NounpoBoasmue MeMOpaHbI A1t TOIUTMBHBIX JJIEMEHTOB.

. AHTUKOPPO3UOHHBIE OKPBITHS.

. SInepHbIN TOTUIMBHBIN LIUKI.

OO AW —

[SSIAUSINUTIE O RN O RN NS TN (S I NS T NS R S R S R S R S R e il e e e S e
N, OWOVWOINNDBEWNR,OOVOINWNRKAWN—O

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUSI IJIs IPOMEKYTOUHON aTTecTalluu

TuUnoBBIC KOHTPOJIEHBIC BOIIPOCHI U 3aJaHUs TS IIPOMEKYTOYHOM aTTeCTallly MpeAcTaBiIeHb B DOHIaX OLECHOYHBIX
CpencTB

6.4. Kputepuu oneHuBaHUA

OrieHKa YpOBHS OCBOCHHMS TUCIUIUIMHBI IIPOM3BOAMUTCS B XOJI€ 3a4€Ta, MPOBOJUMOTO B YCTHO-TIMCBMEHHON ()OpMeE B KOHIIE
5, 6 1 7-ro ceMecTpoB 110 TeMaM J1a00paTOPHBIX 3aHATHH, a TaKXkKe 110 TeMaM, BeIHocuMbIM Ha CPC.

OLeHKa «3a4TEeHO» CTAaBUTCS B TOM CIIydae, CIIU CTYICHT MOCETHII BCe J1a0OpaTOPHBIE 3aHATHS, IOATOTOBIII U YCIIEIITHO
3aIIUTHII OTYETHI 110 TaObopaTOpHBIM PabOTaM M OTBETHII Ha JOTIOJNHHUTEIBHEIC BOIIPOCHL. B MpoTHBHOM citydae cTaBuUTCS
OIICHKA «HE 3aYTCHOY.

OueHnBaHNe KypcoOBOH pabOThI IPOBOAUTCS IO CIEAYIOLINM KPHUTCPHSM:

Onenka «OTIMYHO» CTABUTCS B TOM CIIy4ae €CJIU CTYAEHT:

- 0OHapyXHBaeT BEpHOE MOHUMAaHHE CYIIHOCTU PACCMATPUBAEMBIX SBICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, HaeT
TOYHOE OTIpeieNeHHe U HCTONKOBAaHNE OCHOBHBIX MOHATHUII 3aKOHOB, TEOPHIA, a TaK)Ke MPaBUIBHOE OIIPEACICHNE
(hU3MYECKUX BEIMYHH U3 SIMHUI] U CIOCOO0B H3MEPEeHUS;

- IPaBUJILHO BBIIOJHSET PACUYEThI COILYTCTBYIOILUE OTBETY;

- MOKET YCTaHaBIHNBATh CBA3b MEXKAY U3y4aeMbIM U paHee H3ydeHHBIM MaTepHaIoM 10 KypCy AUCIUILIUHEL, a TaKxke ¢
MaTepuaNoM, YCBOEHHBIM IIPU U3y4E€HHUHU JIPYrUX JUCLHUIIIHH.

OreHka «X0poIIoy» CTaBUTCS, €CIIM OTBET YIOBIETBOPSET OCHOBHBIM TPEOOBAHUAMH Ha OIeHKY « OTIIHYHOY», HO HE
UCIIONB3YET IIJIaH OTBETA, HOBBIE IPUMEPBL, HE IPUMEHSET 3HaHUSI B HOBOU CUTYalllH, HE UCIOJb3YET CBA3H C paHee
U3Y4CHHBIM MaTEPUAIOM U MaTE€PUANIOM, YCBOSHHBIM APYTMM AUCLUILIMHAMU.
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OreHka «Y IOBIETBOPUTENEHOY» CTaBUTCS, €CITH OOJIBIIAs YaCTh OTBETA YOBIETBOPSACT TPEOOBAHISIM OTBETY Ha OICHKY
«Xopo110», HO B OTBETE€ 00HAPYKUBAIOTCS OTAEIbHBIE POOEIIbl, He MPEISTCTBYIOINE AalbHEHIIEMY YCBOSHHIO
IporpaMMHoro mMarepuaina. CTyneHT yMeeT IPUMEHSTh [OJy4YeHHbIE 3HAaHUsI IIPU PELIEHUH IPOCTHIX 3a4a4 ¢
HCIIOJIb30BAaHUEM TOTOBBIX (hOPMYII, HO 3aTPYIHSETCS IIPH PEIICHNH 3a1ad TpeOyomux Ipeodpa3oBanns GopMyI.
Onenka «HeynoBIeTBOPUTETBHO» CTABUTCS B TOM CIIydae, €CIH CTyACHT HE OBNIAeT OCHOBHBIMH 3HAHUSIMU U YMEHHUSAMH B
COOTBETCTBUHU C TPEOOBAHUSIMH MPOTPAMMBI JTMOO HE MOKET OTBETHTH HH HA OJIMH U3 MOCTABJICHHBIX BOIIPOCOB.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODEHI, 3arnmaBue WzparensctBo, | Pecypc
JI1.1 |Kocenxo H. ®. Kpucramnorpadus u kpucramioxumus: yaebHoe ocodue VBanoBoO : 3BC
(https://e.lanbook.com/book/107401) UIrxry, 2017
JI1.2 | Pazymonckas U. B. ®dusmka TBEPIOTO Tea: yaeOHoe mocooue Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=108460) Ipomereit, 2011
JI1.3 | Kutrens Y., I'yceB Beenenue B (pu3uKy TBepoTO TeNa: [yaeOHOE PYKOBOJICTBO | Mockaa:
A A [Anbsac], 2013
JI1.4 | KoBba Jleonun Pentrenorpagus B HeopraHuueckoi xumuu: [Y4e0. mocodue Mocksa : 31-B0O
MuxaiinoBud. TSl BY30B 110 criell. " Xumus'" | MI'Y, 1991
JI1.5 |IlaBnos I1. B., ®dusmka TBEPOTO Tea: YIeOHHUK /ISl CTYAEHTOB By30B Mockaa :
XoxnoB A. @. Briciias mkona,
2000
JI1.6 | 3amxoBa H.I'., ®duznka TBEpAOTO Tea. DIEKTPOHHBIE CBOMCTBA TBEPIIBIX TeEll: KpacHosipek : 9bC
Kannyn B.C., ydaeOHOe mocoone Cubupckmii
Jparaniok O.H., (https://znanium.com/catalog/document?id=432992) (enepanbHbIH
OBuunHMKOB C.I. YHUBEPCHUTET,
2022
JI1.7 | Humanckuit A.d., ®dusmka TBEPJOTO Teja: yaeOHoe mocooue Kpacnosipek : 9bC
Cumynna M.M. (https://znanium.com/catalog/document?id=433087) Cubupckmii
(dhenepanbHbIit
YHUBEPCHUTET,
2021
7.1.2. JlonoJHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | JIymuukas FO. A. WNonHas npoBOAUMOCTH TBEPABIX OKCHUAHBIX AIEKTPOJIUTOB: YemnstOnHCK :
METOAMYECKHE PEKOMEHAALNU WznarenbcTBO
UYensiOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2014
JI2.2 |ITanoBa T. B. CoBpeMEHHBIE METO/IbI HCCIICIOBAaHUS BEILIECTBA: SJICKTPOHHAS U OmMck : OMckuit 9BC
OTITHYECKasi MUKPOCKOTIHS: ydeOHOE TIocoOne TOCYIapCTBEHHEI
(https://biblioclub.ru/index.php?page=book&id=563044) 1l YHUBEPCHUTET
um. .M.
JlocToeBckoro
(OMI'Y), 2016
JI2.3 | Ymanckuii 5. C. PenTrenorpadus MeTaIoB 1 IMOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=475626) Merannyprus,
1969
JI12.4 | SAcaukos U. C., CkaHupyoIIast IMEKTPOHHASI MUKPOCKOTIHS U Mockaga:
INomynun B. 11, PEHTIEHOCIEKTPaJIbHBI MUKPOAHAINU3 B IIpUMepax TexHochepa,
®umaros A. M., MPaKTHYECKOTO IPUMEHEHHUS: yaeOHOe TToco0ue IS By30B 2009
Vipsuenkos A. .,
Kpumran M. M.
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.5 |Tunbe A., beno H. | PentreHorpadus KpucTamioB: TEOPHS U IIPAaKTHKA Mocksa :
B., benosa E. H. Ouzmarrus, 1961
7.1.3. MeTtonuueckue pa3padoTKu
ABTODBHI, 3arnmaBue WznarenscTBo, | Pecypc
JI3.1 | ®@azmurauHOoBa A. I'., | UHIUNMpOBaHUE PEHTITEHOTPaMM MOIUKPHCTAIUINUECKUX YensabuHck:
Mawmaes H. A. COCIIMHEHHH KyOUYeCKOW CUCTEMBbI: METOIMYECKHE YKa3aHUS K W3parenbcTBO
nabopaTopHO padoTe YemsiOuHCcKOrO
TOCYyHapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI3.2 | ®asmutnuHoBa A. I'., | KosruecTBeHHBIH PEHTTCHO(BA30BbIi aHAIN3: METOANICCKUE YemstOuHCK :
Mamaes H. A. yKazaHuA K TabopaTopHOit pabore W3natenscTBO
UYemnstOuHCKOTO
TOCYHapCTBEHHOT
0 YHMBEPCHTETA,
2014
JI3.3 | ®aznurauHOBa A. T'., | [Ipuposa peHTTeHOBCKOTO H3MydeHHs. Y CTPOHCTBO U IPUHIIUIT YensabuHck:
Mamaes H. A. paboTBI PEHTICHOBCKOTO AU(PPAKTOMETPA: METOIHICCKHUEC W3narenbpcTBO
yKazaHHA K TabopaTopHOit pabore YensOuHCKOTO
TOCYyHapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI3.4 | JIymuuxkas 1O. A, JIMarHoCTHKa CTPYKTYPHI M CBOMCTB MaTEPUAIIOB: YICOHO- YemsiOnHCK:
®daznutaunosa A. I'., | MeToaudeckoe nmocobue HspatenbcTBO
Xogaiino B. B. UYemnstOuHCKOTO
TOCYHapCTBEHHOT
0 YHMBEPCHTETA,
2017
7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANIMOHHOI ceTn "UHTepHeT"
31 |Jlans [DnexkTpoHHSIH pecypc] : AneKTpoHHO-0nommoTeunas cucrema (ObC) / m3gatenscro Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcuTeTcKas 6uMOInoTeka oHIaiH [ DNeKTPOHHBIH pecypc] : anekTpoHHo-0ubmuorednas cuctema (ObC) / OO0
Jupextmenua [Ta6mumuar. URL: http://biblioclub.ru/
23 | IOpaiiT [DnekTpoHHEIH pecypc] : anekTpoHHo-0nbmoTeunas cucrema (OBC) / m3narensctBo FOpaiit URL:
https://urait.ru
94 |eLIBRARY.RU [DnextpoHHSIH pecypc] : anekTpoHHas 6ubnuoTeka / Hayd. anexkrpos. 6-xa. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe obecrieyeHmne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. DreKTpOHHBIH KaTaior HaydHo! Oudnrotekn Yenl'Y [DnekTpoHHBIH pecypc] : 6a3a gaHHbIX / Yenso. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: TONbKo u3
CETH YHHBEPCUTETA. — TEKCT : 31IeKTPOHHBII.
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3. Web of Science : mynpTuarciiuiuinHapHast pedepatuBHast 6a3a naHHbIX / komranus Thomson Reuters. — Pexxum nocrymna:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 371eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 37eKTpOHHBIN.

5. Springer Link : [caifr]. — URL: http://link.springer.com/ — SI3. aarn. — Pexwum nocTymna: 1uis 3aperucTpup. MoJIb30BaTenei
YenlV. — TekcT : 3IeKTPOHHBIH.

6. baza 7aHHBIX MOPOIIKOBBIX TU(PPAKUUOHHBIX KapTHH PDF-2

7. IIporpammHOe obecnieuerne mo o6padoTke perrrenorpamm DiffracPlus, Eva, SIEva

8. [IporpammMHOe oOecriedeHre 1o IMEMEHTHOMY aHAN3Y, BXOASAIINA B KOMITIEKT JIEKTPOHHOTO MUKpOCKoIa Jeol

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITIJINHBI (MOJXY JIA)

OCBOCHHUE AUCHHUILTHHBI OCYIIECTBISICTCS B 1a00PaTOPHBIX ayAUTOPUsIX (r3udecKoro (akynpTera, paccuutanHbix Ha 10-15
CTYZIeHTOB (Kaxk1as JJabopaTopust): 1a00paToOpHsl peHTTEHOCTPYKTYPHOTO aHalN3a, J1abopaTopHs SNIEKTPOHHOM 1 30HI0BOH
MHKPOCKOIINH, JabopaTopus (a30oBBIX NPpeBpaIICHHH.

21)'[5[ yYCIemHOTO0 OCBOCHUA JUCHUIIIIMHBI ayIUTOPUS JOJDKHA OBITH CHaOKeHa HAayIHO-UCCJICAOBATCIIbCKUM O60pyJIOBaHI/IeM C
KOMITBIOTEPHBIM KOMILIEKCOM.

Vicrionp3yroTest 3IeKTPOHHBIN YNTaIBHBIN 3a1 HaydaHo# onbmmotexn Yenl'Y (aymutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHOMN (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) i caMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIICHHBIE TIEPCOHAIBLHBIMI KOMIIBIOTEPaMH, MYJIbTUMEIMHHON annaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3ITMYHON CIPaBOYHOM JINTEPATYPE, SHIHUKIOIEANIM, ONOIHOTpadIecKUM U MTOJTHOTEKCTOBBIM 0a3aM JTaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe Gpu3HKn KOHIEHCUPOBAHHOTO COCTOSTHUSI HMEIOTCS CIEIMAIN3UPOBAHHBIE 1a00paTopHu:

JlabopaTopust peHTreHOCTpYKTYpHOTo aHainu3za Nel26, LleHTp KoJIeKTUBHOTO moJib30BaHus «Haykoemkue TexHonorum» 126
B, 126 1:

PentrenoBckuii nudpaxtomerp JJPOH-3, peHTreHOBCKHIA TOponIKoBbIi qudpakrometp Bruker D8 Advance, maposas
MmenbHuna FRITSCH, snepro-nucnepcuonsslii peHTreHoBekui cnekrpomerp ARL QUANT X, KOMIIBIOTEpEI ¢
CIIeIMaTN3NPOBAHHBIM [IPOTPaMMHBIM OOecIieueHneM — 5 mrT.,

Jlaboparopus >nekTpoHHONH MUKpockormn Nel21, 123:

OnexTpoHHBIH MuKpockon YOMB-100K, Bakyymusiii moct BYII-4, ckaHupyrouii 31eKTPOHHBIA MUKPOCKOII
JEOL JSM-6510LA, Bakyymuslii noct BYII-4, Bakyymaslii noct JEOL JEC-3000FC, aToMHBIH CHIIOBOM MUKPOCKOII
Nanoeducator II, koMIIbIOTEpHI ¢ TPOrPAMMHBIM OOeCTIedeHreM — 2 IT.

JlabopaTopust pazoBeix npeBpamennii Nel31:

Jepusatorpadsr Q-1500, Q-1000, cuaxpoHHBIN TepMudeckuii ananuzatop Netzsch STA 449 Jupiter,
xpomaTorpad, GpoTokamopuMeTp, ONTHIECKHH MUKPOCKOT, MydenpHast neds Crox 10/11, moct nmepemennoro Toka P5030,
npecc ruapasnudeckuit [1I'P-10, KOMIIBIOTEPHI ¢ MPOTrpaMMHBIM OOecTiedeHueM — 2 MIT.

Cosmecrnas ¢ PO PAH (r.Mocksa) nabopatopust «®u3ukn MarHuTHBIX sBieHni» Ne 101(4):

VYcraHoBKa IUIaBIIIBHAS JIEKTPOAYroBas, ¥ CTAaHOBKA UL M3MEPEHHS MAarHUTOKaJOpPHIecKoro dddekra, HaoC
BakyymHbIi 2HBP, kprorenHas cicremMa Uit aBTOHOMHON YCTaHOBKH T10 H3MEPEHUIO MATHUTOKAJIOPHUIECKOTO 3 deKTa,
cHcTeMa BaKyyMHU3allMH [UIs aBTOMATH3UPOBAHHON YCTAHOBKH T10 H3MEPCHUIO MATHUTOKAIOPHYECKOTO 3 (eKTa, yCTaHOBKA
0 YIBTPATOHKOW Hape3Ke CIUTaBOB, JabopaTopHbIil BakyymHbIH Hacoc HVP8 (HUMM VAC CIIIA), koMIbOTepBI — 3 IIT.

9. METOAUYECKHE YKA3AHUA 1JIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHue cosepkanus ydeOHOH qucHUILInHbI «JlabopaTtopuu 1» ocymiecTBisieTcs: Ha 1a0OPaTOPHBIX 3aHATHAX U B
MPOIECCE CAMOCTOSTEIBHON yIeOHON NEATETBHOCTH CTYICHTOB.

JlabopaTopHbIe 3aHATHS 00ECIEYNBAIOT TEOPETHUECKOE H3YIeHHE TUCIUIIIHHBI. OCHOBHBIMU METOaMH O0YICHUS
SBJISIIOTCS. MHPOPMALIMOHHO-00BSICHUTENBHBIN 1 TpoOieMHbIH. Ha 3aHATHAX U371araeTcss OCHOBHOE CO/IEp)KaHUE TEM
MPOrpaMMBl, IIPOBOJIUTCS aHAIIM3 OCHOBHBIX IIOHATHI U METOJIOB, PACCMATPHUBAIOTCS IPHMEPBI, IIPOBOASATCS J1a00paTOPHbIE
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paboTEL.

Ba)XHBIM MOMEHTOM IPH U3Y4CHUH JTI000H AUCIUILTUHEI SBIISETCS OpraHU3aIsl CAMOCTOATENbHON paboThl. IIpu ocBoeHHU
MaTepHalia He CIeayeT CTPEMHTBCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBEICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHMH, ecr TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (eKTHBHOM MOXET 0Ka3aThCs MOIBITKA
MOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasiCh Ha MaTepUall, COJACPKALIUNACS B PEKOMEHIOBAHHON
nutepatype. Takxke peKOMEHIyeTCsl pABHOMEPHO PacIpeneNnaTh Harpy3Ky CaMOCTOSTENIbHOTO 00YUEeHHsI B TeUEeHHE
ceMecTpa.

B ocBoennn muciuminHb! (MOIY/IS) HHBAJIHIAMH ¥ JINI[AMU C OTPAHNYCHHBIME BO3MOKHOCTSIMHE 37I0POBBSI OOJIBIIIOE
3HauUeHUE UMeeT UHAUBUAYyanbHas paboTa. [lox nHANBUAYaTbHOM paboTOI MogpazymMeBaeTcs ABe (GOpMBI B3aUMOJIEHCTBUS C
TpeTioiaBaTeNieM: HHIMBUyalbHas yaeOHas paboTa (KOHCYIbTallH), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4EOHOTO
MaTepuala 1 yriyOJleHHOE H3y4eHHe MaTepraa ¢ TeMH 00yJarolNMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEL, U
WHIVBHIyalbHast BOCHHTATeNbHast paboTa. IHANBUAyaTbHBIE KOHCYIBTAIUH IO IPEIMETY SBISCTCS BaXHBIM (paKTOpOM,
CIMOCOOCTBYIOLIMM MHAUBUIYaIH3alU1 OOYYEHHUs U YCTAHOBJIEHHIO BOCIUTATENBHOTO KOHTAKTa MEXAY MPernoJaBaTeeM 1
00yJaromuMcst HHBAIHIOM HITH 00YyJaroIMMCS C OTPaHIYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B ciysae npuMeneHus Ipu 00ydeHUH AUCIUTUTMHEL SJIEKTPOHHOTO 00y4eHHs, TCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMEHH (OHNaiH-IeKIUN
(BeOMHAPEI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa IMCTaHIOHHOTO 00y4enns Moodle,
MS Office365, Gopymsl, 3eKTpOHHAS TOYTA U Ap.).

IMTpu 0Oyderny HI C OTPAHNYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI HIEKTPOHHOE 00YdICHHE, JUCTAHI[OHHbIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAOT BOSMOXKHOCTD IIpUeMa-Tepeiaud HHGOPMAIUY B JOCTYIHBIX I HUX
dbopmax.

Peanmsanust IUCIMIUIMHEI ¢ TPUMEHCHHEM 3IEKTPOHHOTO 00y4eHHs, TUCTAHIIHOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (faee
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUU «IloJI0XKEHHs 0 peanu3aluy OCHOBHBIX U JOMOTHUTENBHBIX 00Pa30BaTEIbHBIX
HPOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YdEHHMs M IUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepantbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeEHOM YUPEXKICHUH BRICIIETO 00pa3oBaHms «UesI0MHCKUH rocynapCcTBeHHbBIH
yHHBepcHUTeTY, «[1010keHNs 0 opsAAKe 3aueTa 0OYJAIONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB 0CBOSHHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pazoBaTENBHYIO ACATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUIUTHH (MOJIYIIEH), IPAKTHK, TOTTOTHUTEIBHBIX
00pa3oBaTENBHBIX TPOTPAMM» ITOCPEACTBOM IEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Uenl'Y». B uckimoduTenbHbIX cirydasx ((opc-Maxkop U T.I1.) IPU peann3aiy 00pa3oBaTeNbHON JESTeTbHOCTH C
npumMenerreM 30, JIOT MoryT npUMeHsATh KOMIIOHEHTBI, He BXOSIIIE B IIEPEUCHb IEKTPOHHOH HH(POPMALIOHHO-
00pazoBaTeNBFHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIJIMHBI OBYYAIOIIUMUCS C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXHOCTAMM 310POBbSA

OcBOCHHE IUCHUIDIMHBI HHBAIMAAMH W JIMIAMH C OTPAaHWYCHHBIMA BO3MOXKHOCTSMH 3/IOPOBBSI OCYIIECTBIACTCA C
WCIIONIF30BAaHUEM CIIEIHATBbHBIX TEXHWYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO MHBAJIMJIOB M JIMI C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3anpocy oOydaromierocsi (MOOHMIBHBIE CIIEIMANbHBIC TEXHWYECKUE CPEACTBA IS JMI[ C HAapyIICHWSIMH 3pEeHHS U C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAITHOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabdodnmx MecTaxX AT HMPOBEACHMS MPAKTUYECKUX WU
JTa00paTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAILHOE IPOrpaMMHOE obOecriedeHue (IporpaMMma pedeBOW HaBHIalWW,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYITHI).

B yueOHbple ayguropmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOY4JaroUXCsl C HMHBAIUAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoil aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHUMYEHHBIMU
BO3MOXHOCTSIMH  37I0POBbs, IIPELyCMAaTPUBACTCSI COOTBETCTBYIOHIEE KOJMYECTBO MeCT JUIsi OOydaroUXcs C y4eToM
HapYIICHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl MPENOCTABISECTCS AOCTYI K
NEYaTHBIM HCTOYHHKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKUX W HMPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe dIIEeKTPOHHOTO TOKYMEHTa B (hoHe HaydHOU Oubnmotexkn Yenl Y wiw sneKTpOHHO-OMOIHOTEYHBIX CHCTEMAX.
YueOHO-MeTOANUEeCKIe MaTepHaibl A OOYydalomMXCsl M3 YMCIa WHBAIWAOB W JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPEIOCTABIAIOTCS B (POPMAX, aNaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 3/10POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
nHpOopManHH.

Jlns MHBaNMMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSl OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIIH
HOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IIpn mpoBeseHWM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJaIOMMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/IMBUIYaJIbHBIX OCOOEHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
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ctp. 14

BO3MOXKHOCTH OTBETOB Ha 3aaHMA (ITHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHCHEMEHHO mpudTom bpaiins, ¢

UCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

HpI/I MPOBCACHUHN IIPpOLCAYPbl OLUCHUBAHHUA PE3YJIbTATOB O6y‘{€HI/IH HWHBAJIMAOB M JIMI C OrpaHUYCHHBIMU BO3MOKHOCTAMU
3A0pOBbA  MPCAYCMATPUBACTCA  HCIHOJB30BAHUC MPCAOCTABJICHHBIX Yenl'Y wminu  COOCTBEHHBIX TEXHHYECKUX CpCacCTB,
HCO6XO[[I/IMI>IX UM B CBA3M C HUX HWHAUBUAYAJIbHBIMU 0COOEHHOCTSIMH. HpI/I HCO6XO£[I/IMOCTI/I WHBaJIuJaM W JUnaM ¢
OTpaHNMYCHHBIMH BO3MOXXHOCTAMU 340POBbs IIPCAOCTABIIACTCA AOIOJHHUTEIIBHOC BPEMA IJIA IMOATOTOBKM OTBETA HA 3adaHMA,

npoueaypa OuCHMBaHUA pE3yJIbTaTOB O6y‘I€HI/IH O AUCHUINIMHE MOKET MPOBOJAUTHCS B HECKOJIBKO JTAITOB.
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22.03.01 MartepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XHMHUS NPOLECCOB U
martepuajos", PILJ] "JlabopaTropuu 1", 2026 r.H., ouHasi popma o0yueHUst

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

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

3acenanuneM Kadeapbl PU3NKU KOHIEHCUPOBAHHOIO COCTOSTHUS
IIporoxon 3acemanus Ne 05 ot 17.02.2026
3aBenyrommii kadempoit COIJIACOBAHO B.JI. By4enbHUKOB

ABTOPEI (COCTaBHUTEIIH) J.A. 3axapbeBud
0. A. Jlynuukas
A.T'. ®aznuraunoBa
LI.II. Aradapos

Crpyktypa pa0odeil mporpaMMbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bBOY BO «Heal V» ot «13»
anpesst 2021 r. Ne 274-1
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