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1. IEJIX OCBOEHUA N CHUIIJINHBI

Jucuumuinaa «JIabopatopuu mpodwis 1» COBMECTHO ¢ KypcaMu OOIIEH, TeOpeTHISCKON (PH3UKH U BBICIIICH MAaTEMAaTHKH
COCTaBIIAIOT (h)YHAAMEHTAIBHYIO OCHOBY IIPO(EeCCHOHANBHON MMOATOTOBKH OAaKaIaBPOB U CIYXKUT 0a30H JUIS H3ydeHHS
HOCIEAYIOMNX KypCOB CHELHAIN3ALHH.

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 o6yqu1/1;1 IO JUCHUIITTMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

YK-3.1. leMoHCTpHpYeT MIOHUMAaHNE THIIOJIOTHH U (GaKTOPOB (hOPMUPOBAHUS KOMAH, JINIEPCTBA U CIIOCOOOB COIIMAIBEHOTO
B3aHMMOJCHUCTBUSL.

VYK-3.2. OcymecTBisieT B3aUMOICHCTBUE C APYTHIMHU WICHAMH KOMAH/BL, B T.4. y9aCTBYeT B 00MeHe nH(popManue,
3HAHUSAMH U OIBITOM.

VYK-3.3. meet ombIT ydacTusi B KOMaHAHOU pabore.

[TK-2.1: 3naeT 0CHOBHBIE B3aMMOIOTIOTHSIOLINE METOIbI U METOJIMKH UCCIIEA0BAHUS CTPYKTYPHI U CBOWCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEpPUAIOB

I1K-2.2: YMeeT: aHanu3upoBaTh UMEIOLIMIECS IUTEPATYPHBIE JaHHBIE 10 HOBBIM IOJX0AaM K HCCIIE0BAaHUIO CTPYKTYpPhI U
CBOMCTB MaTepHaloB; 00ecleurBaTh COOOEHUE TEXHUUECKUX YCIOBHH Ha BCEX CTAAUSAX MPOBENCHUS KOMILIEKCHBIX
UCCIIEI0BAHUM CTPYKTYpBI M CBOICTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPHAIOB

I1K-2.3: Bnazmeet HaBbIKaMHU pabOTHI ¢ OCHOBHOM MPHOOPHO 0a30# s HCCIASIOBAHUSA CTPYKTYPhI U CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPUATIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

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

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

CoBpeMeHHbIE TEXHOJIOTUH MOKCKa U 00paboTKH HHGOpMAIH

AnamaTHYeCcKast TCOMETPUA

MartemaTuyecKkui aHaIu3

Jluneiinas anrebpa

BexTopHbIi ¥ TEH30PHBIN aHAIHN3

BBC,HCHI/IG B CIICHUAJIBHOCTH

BBC}IGHI/IG B HAHOWHKCHCPHIO

dusuka

HCOpFaHI/I‘-IeCKaSI " OpraHn4eCKass XuMus

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0OCBOEHUE TAHHOI JHCHHILITMHBI (MOXYJIs) HEOOXOIHMO KaK
NpeanIecTBYOIIee:

BrimosiHeHHe 1 3aIUTa BBITYCKHOM KBaTH(HUKaINOHHON paboThI

ITpousBoacTBeHHAS MpaKTHKA (IPEIAUIIIOMHAS IPAKTHUKA)

[IpousBocTBEHHAS TpaKTUKA (HAydHO-HCCIIEI0BATENbCKasl paboTa)

3. KOMIETEHIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JIBTATE OCBOEHHUS TUCIATLIAHBI
(MOZY.JI)

YK-3: Cnioco6eH ocyliecTBJIATH COMAJIBLHOE B3aMO/IeiiCTBHE U PeaTu30BbIBATh CBOIO POJIb B KOMaH/1e
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3HaTh:

Jns moctrxenns YK-3.1: oCHOBHBIE THIOIOTHIO B (h)aKTOPOB (hOPMHUPOBAHUSA KOMAHI, JINAEPCTBA U CIIOCOOOB COITHATBEHOTO
B3aMMO/JICHCTBUS

YMmerh:

Jns noctmxenust YK-3.2: ocylecTBIsATh B3aMMOACHCTBUE € IPYTHMH YJI€HAMH KOMaH/Ibl B HAYYHO-HCCIEA0BATENbCKON
paboTe

Baanernb:

Jmst moctmwkennst YK-3.3: BiaseTs HaBbIKaMu paOOTHI B KOMaH[IE

IIK-2: CnocodeH opraHu30BbLIBATh MPOBeAeHHE KOMILIEKCHBIX HCC/IeI0BAHNI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3HI[HOHHBIX MATEPHAJIOB

3HaTh:

Juns moctmxenns 11K-2.1: ocHOBHBIE 3HaHUS U3 00J1aCTH (GU3UKH U XMMHUH TBEPIOTO Tella, MaTeMaTHIEeCKUI anmapaT
paboTHI C JTaHHBIMHU, OCHOBHBIE METO/IBI HICCIICIOBAHHS CTPYKTYPHI H CBOMCTB HAHOCTPYKTYPHPOBAHHBIX MaTEpPHAIOB

YMmers:

Hmns noctuxenus [1K-2.2: opranu30BbIBaTh NIPOBEACHNE KOMIUIEKCHBIX UCCIIEI0BAaHUN CTPYKTYPHI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaT€pPHUaIOB

Baanernb:

I[J'I}I JOCTUKCHUA TIK-2.3: ocHOBHBIMU METOJAaMU UCCIICAOBAHUS CTPYKTYPHI U CBOMCTB MaTepralOB; HaBbIKaMU MOJYUCHUS
I/IH(I)OpMaI_II/II/I n O6pa6OTKI/I JaHHBIX MTPU PCHICHUN HAYYHO-HUCCIICA0BATCIIbCKUX 3a1a4.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcsn JOJIZKCH

3.1 |3uaThb:

3.1.1 | ocHOBHBIC IIPEICTABICHHS TEOPHH PACCESTHUS PEHTTEHOBCKOTO M3TydEeHHS Ha COBEPIICHHOM H Ae(hEKTHOM
KpHUCTaJLIE, Ta3e U KUIKOCTH;

3.1.2 | ocHOBHBIC IpeCTaBICHHS (POPMUPOBAHIS KOHTPACTA HA H300paKeHUH, (POPMUPYEMOM METOAOM
PEHTI€HOBCKOH Tonorpaduu;

3.1.3 | OCHOBHBIE METOIbI PEHTICHOCTPYKTYPHBIX UCCIEIOBAHUM, TEXHUKY POBEECHNS IKCIIEpUMEHTa  00pabOTKH
TIOJTy4CHHBIX PE3YIbTaTOB;

3.1.4 | mpupoly peHTTEHOBCKHX Tydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOYHUKH PEHTTEHOBCKOTO M3TydeHHs AT
CTPYKTYPHOTO aHaJIM3a, JETEKTOPbl PEHTTE€HOBCKOIO M3JIy4EHHMS;

3.1.5 | OCHOBHBIE MPE/ICTABIEHHs TEOPUU KOHTPACTA Ha AEKTPOHHO-MUKPOCKOIIMYECKOM H300paKeHHN,
(bopMHpyeMOM TIPOCBEYHMBAIOIIAM H PACTPOBBIM IEKTPOHHBIM MHKPOCKOIIOM; OCHOBHBIE METOIBI U TEXHHUKY
3MEKTPOHHO-MUKPOCKOIINIECKUX UCCIEAOBAHUM, IPHHITHI pabOThI, 0COOEHHOCTH (HOPMHUPOBAHUS
n300pakeHNsI 1 BO3MOXKHOCTH CKaHUPYIOLIEH 30H10BOI MUKPOCKONUH, IPHHIUIIEI YIEKTPOHHO-30H0BOTO
MHKPOaHAJIN3a, TEXHUKY IIPOBECHHS SKCIIEPUMEHTA X 00paOOTKHU MOTy4EHHBIX PE3YIIbTATOB.

3.2 | YMeTh:

3.2.1 | pemwaTb OCHOBHBIE IPAKTHYECKUE 3a/1a4¥ IO HCCIIEIOBAHUIO CTPYKTYPHI MaTepHAJIOB METOIaMU
PEHTICHOCTPYKTYPHOTO aHa/IN3a, OLICHUBATh BO3MOKHOCTH M 00BEM IOTydaeMoi nH(OpMAINU IpH
MIPUMEHEHNH PEHTTEHOBCKHUX METO/I0OB UCCIIEIOBAHUS IS pELIEHHS KOHKPETHBIX 33/1a4 COBPEMEHHOTO
MarepHanoBeieHus, PU3NKH KOHJICHCHPOBAHHOTO COCTOSIHMSI M XMMHHM TBEPJIOTO TeJa; M0JIb30BATHCS
COBPEMCHHBIMH METOIaMH 00pa0bOTKU M aHaIM3a U (PU3NUECKON HH(OPMALINH, TTOIydaeMOH B X0J1e
9KCTIEPIMEHTA; HCTIOJIF30BATh HA PAKTHKE TEOPETUIECKHE OCHOBEI OpTaHM3AINY | IUNITAHWPOBAHUS
(U3HUECKUX HCCIeJOBAaHUN.

3.3 | Baagern:

3.3.1 | coBpeMEHHBIMU METOJIaMH PEHTI€HOCTPYKTYPHBIX HCCIIEIOBAHUH, a TAK)KE METOAaMH JJIEKTPOHHON 1
pacTpoBOl MUKPOCKOIINH, 30HAOBOM MUKPOCKONINH, (PU3NKO-XUMHUYECKUMHU METOJaMH HUCCIIeJOBaHUS,
00pabOTKH MOJY4EHHBIX SIKCIIEPUMEHTAIILHBIX PE3YJIbTaTOB.
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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 4 J1.1J11.2J11.4
JI1.5 JI1.6 JI1.7
JI1.8J12.8 J12.9
J12.2 J12.10
J12.6J13.4
2102233
1.2 KauecTBeHHBIH peHTreHO(pa30BbIi aHam3 /J1ad/ 5 8 JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.8
J12.2 J12.10 JI2.6
JI2.11J13.4
313233
1.3 KommmuectBeHHbIH peHTreHoha30BkIi ananm3 /J1ab/ 6 6 JI1.2J11.4 J11.5
JI1.6 JI1.8J12.8
JI2.2 J12.10
J12.6J13.3
313233
1.4 AHanu3 peHTreHorpaMM MHoOroga3HbIx 00pa3mos /J1a6/ 6 8 JI1.2 JI1.4 JI1.5
JI1.6 JI1.8J12.8
JI2.2 J12.10
J12.6J13.4
313233
1.5 WnannupoBaHue peHTTeHOTPaMM MOJUKPUCTAIUIMYECKUX COSIMHEHHH 7 12 JI1.2 J11.4 JIL.5
KyOHueckoi cuctemMsr /J1a6/ JI1.6 J11.8J12.8
J12.2 J712.10
J12.6J13.1
2102233
1.6 Omnpenenenue cpeanux pazmepoB OKP u cpeanux MukpoaedopMariuii 7 12 JI1.2 JI1.4 JI1.5
METOJIOM ammpoxrcuManu. /J1ad/ JI1.6 J11.8J12.2
J12.10 J12.6J13.3
J13.4
2102233
1.7 PentrenoctpyktypHbiii anamus /Cp/ 5 4,7 JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.8
J12.9 J12.2 J12.10
JI2.6 JI2.11J13.3
JI3.4
01323354
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cTp. 6

1.8

PentrenoctpykrypHsii anamm3 /Cp/ 6

2,7

JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.8
J12.9 J12.2 J12.10
JI2.6 J12.11J13.3
J3.4
01323354

1.9

PentrenoctpyktypHbiii ananu3 /Cp/ 7

26,7

J1.2J11.4 J11.5
JI1.6 J11.8J12.8
J12.9 J12.2 J12.10
J12.6 J12.11J13.3
JI3.4
01023354

Pazgen 2. JIaGopaTopus 3/1eKTPOHHOI MUKPOCKONUH

2.1

KoHcTpykums 1 IpHHIHI pabOThI MPOCBEYNBAIOMIETO IEKTPOHHOTO 5
MHKpockorna. /JIa6/

JI1.2J11.4 J11.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
012233

2.2

PesxxuM paboThI B IPOCBEYHUBAIOIEM JIEKTPOHHOM MHUKpockore /J1a6/ 5

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI12.6 J12.7 J12.12
J12.13
013233

23

Omnpenenenue (pazoBOro coCTaBa AUCIEPCHBIX MATEPHAIOB METOIOM 5
anekTpoHorpaduu /J1ad/

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
313233

24

IpuMeHeHre MeTOa PEILIUK IS HCCIAEIOBAHMS IIOBEPXHOCTH TBEPIOTO 5
tena. /J1ab/

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
013233

2.5

Kontpact npu hopmMupoBaHnT H300pakeHHs B PaCTPOBOM HICKTPOHHOM 6
MHKpockore. /J1a6/

JI1.2 JI11.4 JI1.5
JI1.6 JI1.8J12.2
J12.6 J12.7 J12.12
J12.13
0102353

2.6

Mertons! IpenapupoBaHus 0OBEKTOB HCCICIOBAHUS JUIS 6
MIPOCBEYUBAIOIIEH 2JIEKTPOHHONU MUKpOCKomnuH. /J1a6/

JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
313233

2.7

KOcTupoBka MpoCBEUUBAIOIIETO MEKTPOHHOTO MUKpocKoa. /J1a6/ 6

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI12.6 J12.7 J12.12
J12.13
013233

2.8

Ormpenenexne yria moBopoTa 300paskeHNsI OTHOCHTEIBHO 7
mudpakInOHHON KapTHHEL. /J1ad/

JI1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI2.6 JI2.7 J12.12
J12.13
013233

29

BBezeHue B TCOPHIO KOHTPACTA HEKTPOHHO-MUKPOCKOITNYECKOTO 7
n3o0paxenus. /J1ad/

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
01035233
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crp. 7

2.10

VY CTpoHcTBO M IPHHITUIT PaObOTHI PACTPOBOTO IEKTPOHHOTO 7 6
MUKpockoma. /J1ab/

JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.2
J12.6 J12.7 J12.12
J12.13
012233

2.11

OreKkTpoHHas CKaHUPYIOLIas U pacTpoBast Mukpockomus /Cp/ 5 5

JI1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI12.6 J12.7 J12.12
J12.13
01323354

2.12

3oHa0Bas Mukpockomnus /Cp/ 6 4

J1.2J11.4 J11.5
JI1.6 JI1.8J12.1
J12.2 J12.6 J12.7
J12.13
010323354

2.13

DIEKTPOHHAs CKaHUPYIOIAs M pacTpoBas MUKpockomus /Cp/ 7 30

J1.2J11.4 J11.5
JI1.6 J11.8J12.1
J12.2 J12.6 J12.7
J12.13
01023354

2.14

3on0Bas Mukpockonus /J1ad/ 5 4

JI2.1 J11.2 JI1.6
JI2.7 J11.8J12.13

Pazpnen 3. JIaGopaTopust pU3NKO-XMMHUYECKHX METO0B

3.1

Ionspu3anust UINTEKTPUKOB B IEPEMEHHOM JIEKTpHUECcKOM Tone. /J1ab/ 5 6

J1.2J11.1 J11.1
JI1.4J11.5 J11.6
JI1.8J12.2
J12.6J13.2
013233

32

TBepple AICKTPOIUTEL. 30HHASI CTPYKTYpa TBEpABIX Ten. /J1ad/ 5 6

J1.2J11.1J11.4
JI1.5 J11.6
JI1.8J12.2
JI2.6J13.2
013233

33

Merto[ 3NIeKTPOHHOTO TapaMarHUTHOTO pe3oHaHca. /J1a6/ 6 6

J1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI2.6J13.2
013233

34

TepMorpaBUMETPUIECKHMI aHAIN3 IPOLIECCA TEPMOJIM3a TBEPIBIX 6 8
ten /J1a6/

JM1.2J11.3J11.4
JI1.5 J11.6
JI1.8712.2
JI2.6J13.2
013233

3.5

VloHHast IpOBOANMOCTE TBEPABIX OKCHIHBIX JIEKTPOIUTOB /JIad/ 6 6

JI1.2 JI11.1 J11.4
JI1.5 J11.6
JI1.8J12.2
JI2.6J13.2
0102353

3.6

30HHAs CTPYKTypa KpUCTAIIOB. /J1ab/ 7 4

JI1.2J11.1 JI1.4
JI1.5 J11.6
JI1.8J12.2
JI2.6J13.2
012233

3.7

DU3NKO-XUMHUYECKHE METOBI KPUMUHAIICTHYECKON 3KkcrepTussl /J1ab/ 7 6

JI1.2J11.4 J11.5
JI1.6 J11.8J12.2
JI2.6J13.2
012233
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3.8 DU3NKO-XUMUIECKUE METOBI uccienoBanus /Cp/ 5 5 JI1.2 J11.4 J11.5
JI1.6 JI1.8J12.2
JI2.6J13.2
21323354
3.9 DU3NKO-XUMUIECKHE METOIBI HccienoBanus /Cp/ 6 3 JI1.2 J11.4 JI1.5
JI1.6 JI1.8J12.2
JI2.6J13.2
21323354
3.10 | ®u3uKO-XUMUYECKUE METO B HccienoBanus /Cp/ 7 30 JI1.2 J11.4 JI1.5
JI1.6 JI1.8J12.2
JI2.6J13.2
31323354
Pasnen 4. KypcoBas padora
4.1 Kypcosas padota /UKP/ 6 5 JI1.1J11.2 J11.4
JI1.5J11.6 J12.6
JI1.7 J11.8J12.2
JI1.1J13.1 JI1.1
J1.1
01323354
Pa3gen 5. Mnasi kOHTaKkTHas padora
5.1 VHnuBuyansHble KOHCYIBTAINY, TeKyIHit KoHTpob /MKP/ 5 53 JI1.6 JI1.8
5.2 VunuBuayansHbe KOHCYIBTAINH, TeKyImit KoHTpoib /MKP/ 6 5,3 JI1.6 J11.8
53 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 7 5,3 JI1.6 JI1.8

6. ®OHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

OTYEeTHI 10 JTabopaTOPHBIM paboTaM, BOIIPOCH! K 3a4eTy, KypcoBas padoTa (KypcoBasi paboTa BO3MOKHA B paMKax
0OIIECTBEHHOTO TPOEKTA IS PEIICHHS COLMAIBHO 3HAUUMBIX 3a/1a4)

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPUAJIBI VISl TEKYIIeil aTTecTauuu

IMpumep odopmiteHns oTyera 1Mo 1ab0paTOpHOH padboTe

Jlaboparopras pabota Ne_

Hassanne

Pa6oty BbimonHUI cTyAeHT rpynnsl OO-. ...,
OuHoit popMbI 00yIEHHUS,

Hampagnenne moarotoskun «HaHoMHKEeHEPHS»
WBanoB MBan liBanOBUY

«_» 20 T

ITposepur:

®.1.0. mpenonaBaTesi, JOHKHOCTD

OIICHKa

e paGoThI:
OOBEKTHI UCCIIEAOBAHU:
Meroasl HCCIEN0BAHUS:

Kpatkas Teopus
B xpaTkoit Teopun U3IaraoTcs TeOpeTUYECKHE OCHOBBI, HEOOXOAUMBIE IS BBINOIHEHH 1abopaTOpHOH paboThl, 06paboTKe
IIOJIy4YEHHBIX PE3yJIbTaTOB.
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PesynbraTsl
IpuBoAsITCS M3MEpEHHs, OCHOBHBIC MaTEMaTHYCCKUE BBIKIAIKH 00paOOTKH JaHHBIX, rpaguyecKoe

MMpEeACTaBIICHUC PE3YIIbLTATOB.

BriBoasl
OO0cyxeHne 1 BEIBOJBI IO paboTe

6.3. TunoBble KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUSI IJIsl IPOMEKYTOYHOH aTTeCTAlUM

CTyIeHT caaeT OT4eTHI Mo Kax0it 1abopaTopHOil paboTe B BHIC MONYyICHHBIX PE3YJIBTATOB, 00CYKICHHI PE3y/IbTaTOB U IIPH
3TOM OTBEYAET HA TEOPETHUECKUI MIHUMYM II0 TeMe paboThI

6.4. Kputepnu oneHUBaHUA

HpeﬂCTaBJ’IeHH B q)OH)IaX OLICHOYHBIX CPEACTB IO AUCHUIITINHE

7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Ymanckuii 4. C. PentreHorpadus METaIIOB U MOJTYMPOBOTHUKOB: MOHOTpadus Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969
JI1.2 |Kurrens Y., I'ycen BBenenue B ¢pu3uKy TBepaOrO Tema: [yueOHOE PYKOBOJCTBO | Mocksa:
A A [Anbsnac], 2013
JI1.3 | JIymuukas FO. A. TepMorpaBUMETPUIECKUI aHAIN3 TIPOIIecca TEPMOJIH3a TBEpAbIX | UemsIOuHCK :
TeJ: MeTOANYECKHE PEKOMEHIAINN W3natenscTBO
UYemnstOuHCKOTO
rOCyJapCTBEHHOT
0 YHUBEPCHTETA,
2014
JI1.4 | JIynuukas 10. A, JlnarHoCTHKa CTPYKTYPHI U CBOMCTB MaTepHaioB: yueOHO- YensabuHck:
®QaznutauHoBa A. T'., | MeToauueckoe nocodue WznarenbcTBO
Xogaiino B. B. YensOUHCKOTO
TOCYyHapCTBEHHOT
0 YHUBEpCHTETA,
2017
JI1.5 |IlaBnoB I1. B., ®duzrka TBEpAOTO Tema: yueOHUK IS CTYACHTOB BY30B Mockga :
XoxoB A. @. Bricmas mkona,
2000
JI1.6 | Ymanckuii 4. C., Kpucrannorpadust, penTreHorpadus 1 21eKTpoHHAS Mocksa :
Ckaxos 0. A, MHKPOCKOIIUS: Y4eOHUK JUIS BY30B Merannyprus,
HBanos A. H., 1982
Pacropryes JI. H.
JI1.7 |Tunwe A., benoB H. | PenTrenorpadus kpucTaioB: TEOpUs U MPAKTUKA Mockaa :
B., benosa E. H. dusmatrus, 1961
JI1.8 | Yepubrmes ATl BBezenue B (hM3uKy TBEpIOTO Tela U HAHODUIUKY. HoBocubupck : 9BC
CrenmansHbIH Kype ¢usukn. KoHcnekr nekmmit: yaebHOE HoBocubunpckmii
noco6ue TOCyAapCTBEHHbI
(https://znanium.com/catalog/document?id=396934) 1 TEXHUYECKUH
YHUBEPCHUTET
(HI'TY), 2019
7.1.2. lonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3armaBue | W3narenscTBo, Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | ®unumonosa H. ., | MeTozs! ucciienoBaHuss MUKPOAIEKTPOHHBIX U HoBocubnpcek : 9BC
Konsuos b. b. HaHODJICKTPOHHBIX MATEPUANIOB U CTPYKTYP: CKaHUPYIOLIast HoBocubupckuii
30HJI0BAasi MUKPOCKOIIHS: Y4eOHOE TIOCOOHe rOCyJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 7 TEXHUYECKUH
YHHBEPCHTET,
2013
JI2.2 | Knanos I'. C. ®duszrka TBEpIOTO TEIa: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475621) WznarenbcTBO
MI'Y, 1962
JI2.3 | JIynumkas 1O. A, Merton n306UpaTenbHOTO TPABICHUS IS BEISBICHUS AUCIOKanuil | YensOuHCK:
Tackaes C. B. B KpUCTaJlIaX: METOJIMYECKUE PEKOMEH AN W3paTenbcTBO
YensOuHCKOTO
TOCYyIapCTBEHHOT
0 YHMBEpCHTETA,
2014
JI2.4 | JIymuukas 1O. A, 30HHas CTPYKTYpa KPUCTAIIOB. DKCIIEPUMEHTAIBHOE YenssOMHCK:
Tackaes C. B. onpesesieHre IUPHUHBI 3alPEIeHHOM 30HbI IO CHEKTPY WznarensctBo
MOTTIOIMIEHUS: METOANYECKHE PEKOMEHAAIUN YensabuHCKOTO
rOCyapCTBEHHOT
0 YHHMBEPCHTETA,
2014
JI2.5 | JIymumkas 1O. A. HonHas IpoBOAMMOCTb TBEPABIX OKCUAHBIX 3J1€KTPOIUTOB: YensaOuHCK :
METOAMYECKHE PEKOMEHAALIUU WznarenbcTBO
YensOuHCKOTO
TOCYyHapCTBEHHOT
0 YHMBEpPCHTETA,
2014
JI2.6 | Bect A. P., Kaynb A. | Xumus tBepaoro tena. Y. 1: Teopust 1 MPUIIOKEHUS : B 2 4aCTAX Mocksa : Mup,
P., Kynenok 1. b., 1988
Tpetssxos 0. 1.
JI2.7 |IlanoBa T. B. CoBpeMeHHBIE METO/IbI MCCIIEIOBAHNS BEIIECTBA: IEKTPOHHAS U Owmck : OMCKuiA 9bC
ONTHYECKAsi MUKPOCKOTIHS: y4eOHOE TIocoOne rOCyJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 YHUBEPCHUTET
M. O.M.
JlocToeBckoro
(OmMI'Y), 2016
JI2.8 | Arees H. B. PenTtrenorpagus MeTaIoB 1 CIUTAaBOB: HaydHas JUTEpaTypa Jlenunrpan : 9BC
(https://biblioclub.ru/index.php?page=book&id=100990) KYBVYY, 1932
J2.9 | XKnanosT. C., Pentrenorpacdus Metamnos: yaedHoe mocobue Mockaa, 3BC
Ymanckuii f. C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
I'ocynapcTBeHHO
€ HayJHO-
TEXHUYECKOE
M3JaTENbCTBO
JIUTEpaTyphl O
YEpHOH U
I[BETHOH
METaJUTyprHH,
1941
JI2.1 | Kog6a Jleonun Pentrenorpadus B HeopraHudeckoi xumun: [Y4e6. mocodue Mocksa : U3x1-BO
0 | MuxaiioBuu. JUIS By30B 110 crietl. "Xumus'"] MI'Y, 1991
JI2.1 | Monuna JI. H. Pentrenorpagus. KauecTBeHHBINH peHTIeHO(DA30BHII aHATH3: Tromens : 9BC
1 ydaeOHOe mocoone TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCYIapCTBEHHBI
1 YHUBEPCUTET,
2016
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | CanpEuKOBa M.M., | TpaHCMHCCHOHHAS JIEKTPOHHAS MHKPOCKOITIS B OMOJIOTHH U Mocksa : KOV, 9BC
2 | Mamoruna JI.B., MeauIHe: MOHOTpadus 2016
CaurtoB B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
Tomyber A.1.
JI2.1 | Ky VY., Yaur XKJL., PacrpoBast anekTpoHHast MUKPOCKOTIHS JIIsl HAHOTEXHOJIOTHHA. Mockaa : 9BbC
3 | Kamwunckas T.II. Mertoabl ¥ IpUMeHeHHe: MOHOTpadus JlabopaTtopust
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021
7.1.3. MeToanueckue pa3padoTku
ABTODBI, 3arnaBue UznarensctBo, | Pecypc
JI3.1 | ®asnutouHoBa A. I'., | UHnuupoBaHre peHTreHOrpaMM MOJIMKPUCTAITMYECKUAX UensOUHCK:
Mawmaes H. A. COCIMHEHHI KyOUYeCKOW CUCTEMBbI: METOIMYECKHE YKa3aHUS K WsnarenscTBO
nabopaTopHOi paboTe YemnstbuHCcKOTO
rOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI3.2 | benokyposa O. A, TepMmomexaHUUECKUN METO]T MCCIIEIOBAHUS TIOTTUMEPOB WBanoBo : 9BC
Bypmuctpos B. A., (http://e.lanbook.com/books/element.php? UIrxXry, 2006
Areesa T. A. pll_cid=25&pll_1d=4464)
JI3.3 | ®asnmutaunoBa A. I'., | KoiruecTBeHHBIH peHTIeHO(Ba30BbIi aHAIN3: METOAUIECKUE UenssOMHCK :
Mawmaes H. A. yKazaHHA K TabopaTopHOit pabore WznarenscTBO
UYemnstOuHCKOTO
TOCYIapCTBEHHOT
O YHUBEPCHTETA,
2014
JI3.4 | ®aznutnunosa A. I'., |IIpupona peHTI€HOBCKOIO U3IydeHUs. Y CTPOUCTBO U IPUHIUIL YensbuHck:
Mawmaes H. A. paboTHl pEHTIT€HOBCKOTO JU(PPAKTOMETpa: METOINIYECKUE WznarenbcTBO
yKa3aHus K JIabopaTopHoii pabote YensOuHckoro
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,
2014
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHKAIIUOHHOI ceTH "UHTepHeT"
D1 | Jlanb [DnexkTpoHHbIH pecypc] : anekTpoHHo-0ubOmHoTeuHas cucrema (ObC) / n3narennctBo Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcureTckas OuOInoTeka OHNIaiH [ DIIeKTPOHHEIN pecypc] : anekTpoHHo-0nbmoteunas cuctema (96C) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/
93 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHo-0nbnoTeunas cucrema (ObC) / u3natensctso FOpaiit URL:
https://biblio-online.ru
94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTpoHHas oubmuoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp
7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Ml
7.3.1 IlporpammHoOe obecnieyeHne
Adobe Reader
WinDjView
LMS Moodle
Adobe Connect Acrobat
OpenOffice
LibreOffice
10O Kaspersky

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTaxor HaydHO! Onbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIx / Yensd. roc. yH-T. —
Yensgounck, 1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*KypHansel American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TONbKo u3
CETH YHHBEpPCUTETA. — TEKCT : 3IEeKTPOHHBIH.

3. Web of Science : myasTuarcIumInHapHas pedepatuBHas 6a3a naHHbix / komnanus Thomson Reuters. — Pexxum goctyma:
I71s1 3aperucTpup. noaszoBateneit Yenl'Y. — TeKcT : 371eKTpOHHBIN.

4. Scopus : pedeparusnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexum nocryna: st
3apeructpup. noip3osateneit Yenl'Y. — TekcT : aeKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum J0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — TekcT : aeKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

OcBOeHME AUCIUIUIMHBI OCYIIECTBIIACTCS B JA00PAaTOPHBIX ayJUTOPUSIX (hu3Hdeckoro dakynbprera, paccuuTaHHbIX Ha 10-15
CTYZIEHTOB (Kaxkaas JJabopaTopust): 1a00paTOpHs peHTTEHOCTPYKTYPHOTO aHAIIN3a, 1a00opaTopHs SNEKTPOHHOM U 30HI0BOH
MHKPOCKOIINH, JJabopaTopust (pa30BBIX MPEBPAIICHHH.

JIJ1s yCTienHoro 0CBOCHMS TUCIIMIUTHHBI ayTUTOPHS JOJDKHA OBITh CHAOYKeHa HaAyIHO-HCCIIEA0BATEILCKIM 000PYIOBAHHEM C
KOMIIBIOTEPHBIM KOMIUIEKCOM.

Vcrionp3yroTest 3IeKTPOHHBIN YNTaIBHBIN 3a1 HayaHol onbmuorexn Yenl'Y (aymutopus 206) u yueGHas 1abopaTopust
BBIUYUCIUTENBHON (U3KKK Kadenpsl TeopeTndeckoil pusnku (ayauropus 222) i caMOCTOSITENbHOM paboThI CTyEHTa,
OCHAIIIEHHbIE TIEPCOHAIBLHBIMI KOMIIBIOTEPaMH, MyJIbTUMEINHHON anmnaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IUYHON CIIPaBOYHOM JIUTEPATYpE, SHIUKIONEUIM, OMOInorpadiaecKkuM U IOJTHOTEKCTOBBIM 0a3aM TaHHBIX,
uH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS UMEIOTCS CTIEIHaIN3NPOBAHHEIE TA00PAaTOPHH:

JlabopaTopust peHTIeHOCTPYKTYpHOTO aHaau3a Nel26, [{eHTp KOJUIEKTHBHOTO MoJib30BaHus «HaykoeMkue TexHomorum» 126
B, 126 :

PentrenoBckuii nudpaktomerp JJPOH-3, peHTreHOBCKHIA TOponTKoBbIi qudpakromerp Bruker D8 Advance, maposas
MmenbHuLa FRITSCH, sHepro-nucnepcuonHslii peHTreHoBckui cnekrpomerp ARL QUANT X, KOMIBIOTEpEI ¢
CHeLUaNIN3UPOBAaHHBIM IPOTPAMMHBIM O0OecriedeHrueM — 5 M.,

Jlaboparopus >nekTpoHHOH MUKpockomn Nel21, 123:

OnexktpoHHbIN Mukpockon YOMB-100K, Bakyymusiii noct BYII-4, ckanupyromuil 31€KTPOHHBIA MUKPOCKOI
JEOL JSM-6510LA, Bakyymaslii noct BYII-4, Bakyymaslii noct JEOL JEC-3000FC, aToMHBIH CHIIOBOM MUKPOCKOI
Nanoeducator II, KoMIbIOTEPHI ¢ TPOTPaMMHBIM OOecrieueHreM — 2 IIT.

Jlaboparopus da30BeIx npeBpamenuit Nel31:

Hepusatorpadsr Q-1500, Q-1000, cuaxpoHHBIN Tepmudeckuii ananuzatop Netzsch STA 449 Jupiter,
xpomarorpad, GoToKaIopuMeTp, ONTUIECKUI MUKpockot, MydenbHas neus Cron 10/11, Mmoct mepemennoro Toka P5030,
npecc ruapasnuydeckuii [1T'P-10, koMIbIOTepsI ¢ IPOrpaMMHBIM 00ecieYeHHEeM — 2 IIT.

CosmectHast ¢ IPD PAH (t.Mocksa) mabopatopust « DU3HUKH MarHUTHBIX sBIeHI» Ne 101(4):

VYcTaHOBKa IIaBUIIBHAS SIEKTPOAYroBasi, ¥ CTAHOBKA ISl M3MEPEHHs MarHUTOKaJIOpUieckoro dddexra, Haoc
BakyyMmHbIil 2HBP, kprorenHas cucrema Juisi aBTOHOMHOM YCTaHOBKH 110 M3MEPEHUIO MATHUTOKAIOPUIECKOTO dPdeKTa,
CHCTEMa BaKyyMH3allMH [UIsl aBTOMaTU3MPOBAHHOM YCTAHOBKH MO M3MEPEHNIO MarHUTOKaIOpuieckoro s ¢dexra, ycTaHOBKa
TI0 YIBTPATOHKOH Hape3Ke CIUIaBOB, JabopaTopHsIil BakyyMHBIi Hacoc HVP8 (HUMM VAC CIIIA), koMmbioTeps! — 3 mmT.

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

OcBoeHue cozepkanus yaeOHOH qucuuIumHbl «Jlabopatopun npoduist 1» ocymecTsisieTcst Ha 1a00paTOPHBIX 3aHATUAX U
B TIPOIIECCE CAMOCTOSITEIBHOM YIEOHOH NeSTeTBbHOCTH CTYIEHTOB.

JlabopaTopHble 3aHATHS 00ECIEYUBAIOT TEOPETHUECKOE H3yIeHHE TUCIUIIIUHBI. OCHOBHBIMU METOaMH O0YIECHUS
SBJISIIOTCS. MHPOPMAIMOHHO-00BSCHUTEINIBHBIN 1 poOiieMHbIH. Ha 3aHATHAX U371araeTcs OCHOBHOE COZIEp)KaHUE TEM
MPOTPaMMBI, IIPOBOJUTCS aHAJIM3 OCHOBHBIX TIOHATHI M METO/IOB, pPACCMAaTPHUBAIOTCS IPUMEPEL, IIPOBOATCS TabopaTopHEIE
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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, JOT) ocymiecTBusieTcs Ha 0OCHOBaHUHU «I10JI03KeHNUs 0 peann3alii OCHOBHBIX U JOTIOIHUTEIBHBIX 00pa30BaTeIbHbBIX
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 Moryr npuMeHATh KOMIIOHEHTHI, He BXOAAIINE B IEPEUCHb AEKTPOHHOH HH(POPMAMOHHO-
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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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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28.03.02 Hanoun:xkeHepus, npoguas "HaHnorexHosiornu B Mmatepuanoseaenuu’', PI1J{
"JlaGopaTopuu npopuas 1", 2025 r.H., ounas ¢popma o0y4eHus

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 COIIaCOBAHO B./l. ByuenbHUKOB

ABTOpHI (COCTaBUTEIN) JI.A. 3axapbeBud
10.A. Jlynuikas
H.A. Mawmaen
LI.I. Sradapor

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