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1. IEJIX OCBOEHUA N CHUIIJINHBI

Jucrmmmaa «1adopatopun mpoduis 1» COBMECTHO ¢ KypcaMH o0IIeit, TeopeTHaeckoil (PM3MKH M BEICIICH MaTeMaTHKH
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:

Hpeﬂ,[[I/IHJ'IOMHaﬂ IIpaKTUKa

BrimonHeHne 1 3aIUTa BBITYCKHOH KBaIM(UKaIMOHHOMN paboTh

Hay‘IHO-I/ICCJ'IeZ[OBaTCJ'ILCKaﬂ pa60Ta

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
JI1.8J12.1 J12.2
J12.4 J12.8 J12.9
J12.14J13 .4
2102233
1.2 KauecTBeHHBIH peHTreHO(pa30BbIi aHam3 /J1ad/ 5 8 JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.1
J12.4 J12.8 J12.9
JI2.11 J12.14J13.4
313233
1.3 KommmuectBeHHbIH peHTreHoha30BkIi ananm3 /J1ab/ 6 6 JI1.2J11.4 J11.5
JI1.6 JI1.8J12.1
J12.4 J12.8 J12.9
J12.14J13.3
313233
1.4 AHanu3 peHTreHorpaMM MHoOroga3HbIx 00pa3mos /J1a6/ 6 8 JI1.2 JI1.4 JI1.5
JI1.6 JI1.8J12.1
J12.4 J12.8 J12.9
J12.14J13.4
212233
1.5 WnannupoBaHue peHTTeHOTPaMM MOJUKPUCTAIUIMYECKUX COSIMHEHHH 7 12 JI1.2 J11.4 JIL.5
KyOHueckoi cuctemMsr /J1a6/ JI1.6 JI1.8J12.1
J12.4J12.8 J12.9
J12.14J13.2
2102233
1.6 Omnpenenenue cpeanux pazmepoB OKP u cpeanux MukpoaedopMariuii 7 12 JI1.2 JI1.4 JI1.5
METOJIOM armmpokcumarmu. /J1ad/ JI1.6 J11.8J12.4
JI2.8 J12.9
J12.14J13.3 J13.4
2102233
1.7 PentrenoctpyktypHbiii anamus /Cp/ 5 4,7 JI1.2 J11.4 JI1.5
JI1.6 JI1.8J12.1
J2.2 J12.4 J12.8
J12.9 J12.11
J12.14J13.3 J13.4
212233 24
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cTp. 6

1.8

PentrenoctpykrypHsii anamm3 /Cp/ 6

2,7

JI1.2 J11.4 JI1.5
JI1.6 JI1.8J12.1
J12.2J12.4 J12.8
J12.9 J12.11
J12.14J13.3 J13.4
01323354

1.9

PentrenoctpyktypHbiii ananu3 /Cp/ 7

26,7

J1.2J11.4 J11.5
JI1.6 J11.8J12.1
J12.2 J12.4 J12.8
J12.9 J12.11
J12.14J13.3 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 J11.8J12.4
JI12.9 J12.10 J12.12
J12.15
012233

2.2

PesxxuM paboThI B IPOCBEYHUBAIOIEM JIEKTPOHHOM MHUKpockore /J1a6/ 5

J1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 JI2.12
J12.15
013233

23

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

J1.2J11.4 J11.5
JI1.6 J11.8J12.4
JI12.9 J12.10 J12.12
J12.15
313233

24

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

J1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 J12.12
J12.15
013233

2.5

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

JI1.2 JI11.4 JI1.5
JI1.6 JI1.8J12.4
J12.9 J12.10 J12.12
J12.15
0102353

2.6

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

JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.4
JI12.9 J12.10 J12.12
J12.15
313233

2.7

KOcTupoBka MpoCBEUUBAIOIIETO MEKTPOHHOTO MUKpocKoa. /J1a6/ 6

J1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 JI2.12
J12.15
013233

2.8

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

JI1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 JI2.12
J12.15
013233

29

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

J1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 J12.12
J12.15
01035233
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crp. 7

2.10

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

JI1.2 J11.4 JI1.5
JI1.6 J11.8J12.4
JI12.9 J12.10 J12.12
J12.15
012233

2.11

OreKkTpoHHas CKaHUPYIOLIas U pacTpoBast Mukpockomus /Cp/ 5

JI1.2J11.4 J11.5
JI1.6 J11.8J12.4
J12.9 J12.10 JI2.12
J12.15
01323354

2.12

3oHa0Bas Mukpockomnus /Cp/ 6

J1.2J11.4 J11.5
JI1.6 J11.8J12.3
J12.4 J12.9 J12.10
J12.15
010323354

2.13

DJIeKTpOHHAs CKaHUPYIONIas M pacTpoBasi MUKpockomws /Cp/ 7

30

J1.2J11.4 J11.5
JI1.6 J11.8J12.3
J12.4 J12.9 J12.10
J12.15
01023354

2.14

3on0Bas Mukpockonus /J1ad/ 5

JI2.3 J11.2 J11.6
JI2.10 JI1.8J12.15

Pazpnen 3. JIaGopaTopust pU3NKO-XMMHUYECKHX METO0B

3.1

Ionspu3anust UINTEKTPUKOB B IEPEMEHHOM JIEKTpHUECcKOM Tone. /J1ab/ 5

J1.2J11.1 J11.1

JI1.4J11.5 J11.6

JI1.8J12.4 J12.9
JI2.13J13.1
013233

32

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

J1.2J11.1J11.4
JI1.5 J11.6
JI1.8J12.4 J12.9
J12.13J13.1
013233

33

Merto[ 3NIeKTPOHHOTO TapaMarHUTHOTO pe3oHaHca. /J1a6/ 6

J1.2J11.4 J11.5

JI1.6 J11.8J12.4

J12.9 J12.13J13.1
013233

34

TepMorpaBUMETPUIECKHMI aHAIN3 IPOLIECCA TEPMOJIM3a TBEPIBIX 6
ten /J1a6/

JM1.2J11.3J11.4
JI1.5 J11.6
JI1.8J12.4 J12.9
JI2.13J13.1
013233

3.5

VloHHast IpOBOANMOCTE TBEPABIX OKCHIHBIX JIEKTPOIUTOB /JIad/ 6

JI1.2 JI11.1 J11.4
JI1.5 J11.6
JI1.8J12.4 J12.9
JI2.13J13.1
0102353

3.6

30HHAs CTPYKTypa KpUCTAIIOB. /J1ab/ 7

JI1.2J11.1 JI1.4
JI1.5 J11.6
JI1.8J12.4 J12.9
J12.13J13.1
012233

3.7

DU3NKO-XUMHUYECKHE METOBI KPUMUHAIICTHYECKON 3KkcrepTussl /J1ab/ 7

JI1.2J11.4 J11.5

JI1.6 J11.8J12.4

JI12.9 J12.13J13.1
012233
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3.8 DU3NKO-XUMUIECKUE METOBI uccienoBanus /Cp/ 5 5 JI1.2 J11.4 J11.5
JI1.6 JI1.8J12.4
J12.9 J12.13J13.1
21323354
3.9 DU3NKO-XUMUIECKHE METOIBI HccienoBanus /Cp/ 6 3 JI1.2 J11.4 JI1.5
JI1.6 JI1.8J12.4
JI2.9 J12.13J13.1
21323354
3.10 | Pu3NKO-XUMHUYECKHE METOABI uccienoBanus /Cp/ 7 30 JI1.2J11.4 J11.5
JI1.6 JI1.8J12.4
JI2.9 J12.13J13.1
31323354
Pasnen 4. KypcoBas padora
4.1 Kypcosas padota /UKP/ 6 5 JI2.4 J11.1 JI1.2
JI1.4 J11.5 J11.6
JI2.9J11.7
JI1.8J11.1 JI3.2
JI1.1J11.1
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

OTYETHI 10 JTabopaTOPHBIM paboTaM, BOIIPOCH! K 3a4eTy, KypcoBas paboTa

(xypcoBast paboTa BO3MOKHA B pPaMKaX OOIIECTBEHHOTO IPOEKTA IJIsI PEIICHHS CONUATBHO 3HAYNMBIX 3a/1a4)

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MATEPUHAJIBI VI TEKYIIeil aTTecTauuu

IMpumep odopmiteHns oTyera 1o 1ab0paTOpPHOH padboTe

Jlaboparopnas pabora Ne_

HasBanwne

PaboTy BBIMONHUNI CTYACHT rpymnbl DO-. ...,
OuHoit popMBI 00yIeHHS,

Hanpasnenue noarorosku «HaHoumxenepusd»
WBanos MBan lIBanoBUY

«_» 20

[Iposepun:

®.1.0. npenogasatens, 10JKHOCT

OILICHKAa

Ienb paGoOTHI:
OOBEKTHI UCCIIETOBAHMUS:
MeTo 1Bl HCCIEOBAHMS:

Kpatkas teopus
B xpaTkoif TeopHM H3TIararoTCs TEOPETHIECKIE OCHOBBI, HCOOXOANMBIC IS BEITTOJTHEHHS TabopaTOpHON paboThl, 06paboTke
HOJTy4YEeHHBIX Pe3ylbTaTOB.

PesynbraTsl
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IpuBoasTCS M3MEpeHHs, OCHOBHBIE MaTeMaTHYECKUE BBIKIAIKH 00paOOTKH JaHHBIX, rpaduaeckoe
IIPEICTaBICHUE PE3YNbTAaTOB.

BriBobI
OOcyxaeHre ¥ BBIBOBI IO paboTe

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUSI JJIsI IIPOMEKYTOYHOI aTTeCTANN

CTy,I[eHT CIaeT OTYETHI IO KaXKa0M na6opaTopH0ﬁ pa60Te B BU/JC NOJYUCHHBIX PE3YJILTATOB, O6CY)K,Z[€HPII>II PE3YyIAbTATOB U IPU
9TOM OTBC€YACT HaA TeOpeTI/IquKI/Iﬁ MHUHHUMYM 110 TEMC pa6OTBI

6.4. Kputepuu oneHuBaHUA

Hpe}ICTaBHCHLI B (bOHHaX OIICHOYHBIX CPCACTB 11O JUCHUIIJINHE

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Ymanckuit S. C. Pentrenorpagus METaIOB U MOJYIPOBOJHUKOB: MOHOTpa(Hs Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Mertannyprus,
1969
JI1.2 | Kutrens Y., I'yce BBenenne B ¢pu3nKy TBEpAOTO TeNa: [yIeOHOE PYKOBOJICTBO| Mocksa:
A A [Anbsac], 2013
JI1.3 | JIymunkas 1O. A TepMorpaBUMeTpHYECKU aHAIM3 MIPOIIEcca TEPMOJIU3a TBEPAbIX | UensOuHCK :
TeJI: METOANYECKUE PEKOMEH AU WznarenbcTBO
YenabuHCcKOTO
rOCYIapCTBEHHOT
0 YHUBEpCHUTETA,
2014
JI1.4 |JIymumxas 1O. A, JIMarHoCTHKa CTPYKTYPHI M CBOMCTB MaTEPUAIIOB: YIEOHO- YemnstOuHCK:
®dazmuraunosa A. I'., | MeToguyeckoe mocobue H3parenscTBO
Xosaitno B. B. UYensiOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2017
JI1.5 |ITaBmos I1. B., ®dusmKa TBEpAOTO Teja: yIeOHUK Ui CTyAEHTOB By30B Mocksa :
XoxnoB A. ©. Bricmas mkona,
2000
JI1.6 | Ymanckuii . C., Kpucramnorpadus, peHrreHorpadus u 3MeKTpOHHAS Mocksa :
Ckaxos 0. A., MUKPOCKOTIHS: YUeOHUK AJIS BY30B Merannyprus,
HBanoB A. H., 1982
Pactopryes JI. H.
JI1.7 |T'unse A., bentoB H. | Pentrenorpa¢ust KpuCTauioB: TEOPHS U IIPAKTHKA Mocksa :
B., benosa E. H. dusmatrus, 1961
JI1.8 | CyBopos 2. B. MarepuasnoBeeHIe: METOAbI UCCIEIOBAHUS CTPYKTYPHI U Mockaa : FOpaiiT, 9BC
coCTaBa MaTepHANIOB: ydeOHOE MMOCOOHE IS BY30B 2023
(https://urait.ru/bcode/514643)
7.1.2. JlonoJHHUTENbHAS TUTEPATYpPa
ABTOpBI, 3araBue WznarensctBo, | Pecype
JI2.1 | AreeB H. B. Pentrenorpagus MeTaIIOB M CIUIABOB: HAyJHAs JINTEpATypa Jlenunrpan : 9BC
(https://biblioclub.ru/index.php?page=book&id=100990) KVYbVYUY, 1932
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
J12.2 | Knanos . C,, Pentrenorpadus metainios: yaebHoe mocodue Mocksa, 9BC
Ymanckwuii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
T'ocynapcTBenHO
€ HayJHO-
TEeXHUYIECKOE
M3JaTENbCTBO
JIUTEPATYPHI 1O
YepHOH U
LIBETHOM
METaJUTyprHH,
1941
JI2.3 | ®umumonosa H. U., | MeTozs! ucciienoBaHusi MUKPOIIEKTPOHHBIX U HoBocubnpcek : 9BC
Konsuos b. b. HAHODJICKTPOHHBIX MAaTEPUANIOB U CTPYKTYP: CKaHUPYIOLIast HoBocubupckuii
30H/10Basi MUKPOCKOMHSA: yueOHOe rocodue rOCyapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 7 TEXHUYECKUN
YHHUBEPCHTET,
2013
J12.4 | Knanos I'. C. ®dusmka TBEpJOro Teaa: MOHOTrpadus Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475621) HznarenbcTBO
MI'Y, 1962
JI2.5 | JIynuukas 1O. A, Merton n306MpaTeTbHOTO TPABICHUS IS BEISBICHHS AUCIoKanuii | YensOuHCK:
Tackaes C. B. B KpUCTaJlIaX: METOJIMYECKUE PEKOMEH AN W3paTtenbcTBO
YensOuHCKOTO
TOCYyIapCTBEHHOT
0 YHUBEpCHTETA,
2014
JI2.6 | JIymuuxkas 1O. A, 30HHas CTPYKTypa KPUCTAIIOB. DKCIIEPUMEHTAIBHOE UenssOUHCK:
Tackaes C. B. omnpeseNieHre IUPHUHBI 3aNpPEeIIeHHOM 30HbI IO CIEKTPY WznarenscTtBO
MOTTIOMICHNS: METOANYECKHE PEKOMEHAAINN YensabuHCcKOTO
rOCyapCTBEHHOT
O YHUBEPCHUTETA,
2014
JI2.7 | JIynuukas 1O. A. HonHas IpoBOAMMOCTb TBEPABIX OKCUAHBIX 3J1EKTPOIUTOB: YensaOuHCK :
METOAMYECKHNE PEKOMEHAALNU WznarenbcTBO
YensOuHCKOTO
TOCYyIapCTBEHHOT
0 YHMBEpPCHTETA,
2014
J12.8 | KoBOa Jleonus Pentrenorpadus B HeopraHuueckoi XumuH: [Y4eb. mocooue Mocksa : U31-BO
MuxaiioBuu. JUIs By30B 110 crent. "Xumus'"| MI'Y, 1991
JI2.9 |Bect A. P., Kayns A. | Xumus tBepaoro tena. Y. 1: TeOpHs U MPUIOXKEHUS: B 2 4aCTAX Mocksa : Mup,
P., Kynenok 1. b., 1988
Tperbsxos 0. 1.
JI2.1 |ITanosa T. B. CoBpeMEHHbIE METO/Ibl UCCIIEJOBAHUS BELIECTBA: MEKTPOHHAI U | OMck : OMckuit 9BC
0 OINITHYECKast MUKPOCKOMHS: yaeOHOE TTocoone rOCYJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 yHUBEpCUTET
M. ©.M.
JlocToeBckoro
(OMI'Y), 2016
JI2.1 | Monwuna JI. H. Pentrenorpagus. KauectBeHHbIH peHTreHO(a30Bblil aHANN3: TromeHb : 9BC
1 ydaeOHOe mocooue TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) TOCYIapCTBEHHBI
11 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 A1
JI2.1 | Kontoxos B. 10., MeTo1bl CCIeIOBAHUST MATEPUAIIOB M ITPOIIECCOB: yIeOHOE Mocksa : FOpaiir, 9BbC
3 |Toromamse U. A, nocobue s By30B 2023
Mypra 3. B. (https://urait.ru/bcode/515169)
JI2.1 | CyBopos 3. B. JIudppakIMOHHBINA CTPYKTYPHBIH aHATU3: yueOHOE TTOCOOHE I Mocksa : FOpaiir, 9BC
4 cro 2023
(https://urait.ru/bcode/517420)
J2.1 | XKyVY., Yaur X.JL, PacTpoBas 31eKTpOHHAs MUKPOCKOIUS Ul HAHOTEXHOJIOTHM. Mocksa : 3bC
5 | Kamunckas T.II. Meroabl ¥ npuMeHeHune: MoHorpadus Jlabopartopus
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021
7.1.3. Metonuueckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | benokyposa O. A, TepmomexaHUYECKHUI METO]T MCCIIEIOBAHUS TIOJUMEPOB WBanoBo : 9bC
Bypmucrpos B. A, (http://e.lanbook.com/books/element.php? UIrxrTy, 2006
Areepa T. A. pll_cid=25&pll_id=4464)
JI3.2 | ®aznutaunoBa A. I'., | UHauuupoBaHue pEeHTTEHOTPaMM IOJTHKPUCTATITHUECKHX YenstOuHCK:
Mawmaes H. A. COEIMHEHUH KyOMYECKOM CUCTEMBI: METOIMYECKUE YKA3aHUs K WznarenbcTBO
nabopaTopHOi paboTe YemnstbuHCcKOTO
TOCyapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI3.3 | ®asmuraunoBa A. I'., | KonmnuecTBeHHBIH peHTTeHO(}A30BEIA aHAIN3: METOINIECKHE YensaOUHCK :
Mawmaes H. A. ykazaHHA K 1abopaTopHOit pabore W3narenscTBO
UYensiOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2014
JI3.4 | ®aznutaunoBa A. I'., | IIpupona peHTTeHOBCKOTO U3y4eHHs. Y CTPOMCTBO U MPUHLIMIT YenstOuHCK:
Mamaes H. A. paboTEI PEHTICHOBCKOTO AU(PPAKTOMETPA: METOIHICCKIEC W3znatenscTBO
yKazaHHA K TabopaTopHOit paboTte YensabuHCcKOTO
TOCyapCTBEHHOT

0 YHHBEPCHTETA,
2014

7.2. Ilepeuennb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbOmHoTeuHas cuctema (ObC) / m3natenberBo Jlane. URL:

http://e.lanbook.com/

02 | YHuBepcuTeTckas Oubianoreka oHIalH [DIeKTPOHHBIN pecype] : aIeKTpoHHO-0nbIHoTeuHas cucrtema (36C) / OO0

Jupextmenua [Maomumuar. URL: http://biblioclub.ru/

93 | IOpaiT [DnekTpoHHbIH pecype] : aneKTpoHHO-01OIHoTeuHas cucrtema (ObC) / m3matensctBo IOpaiitr URL:

https://biblio-online.ru

94 | eLIBRARY.RU [3nekrpoHHBIH pecype] : anekTponHas oubmuoreka / Hayd. snekrpon. 6-ka. URL:

http://elibrary.ru/defaultx.asp

7.3 llepevyens uHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpaMMHoOe o0ecnieueHue

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice
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LibreOffice
1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

1. DneKTpoHHBIN KaTanor HaydHoU oubmmotekn YenlY [DnekTpoHHbIH pecype] : 6a3a nanubix / Yens0. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TOneko u3
CeTH yHuBepcutTeTa. — TeKCT : 2IeKTPOHHbIH.

3. Web of Science : MmynbTHANCIUIUIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
N5 3apeructpup. noap3oBateneit Yenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anry. — Pexum gocryna: nis
3apeructpup. nonb3oBareneit YenlV. — TekcT : 3I€KTpOHHBIIH.

5. Springer Link : [caiir]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum A0CTyma: Al 3aperucTpup. Moab3oBaTeneit
Yenl'V. — Tekcr : a5eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCIIMIIJINHBI (MOJY JIA)

OcBoeHME AUCIUIUIMHBI OCYIIECTBIACTCS B JA00PAaTOPHBIX ayUTOPUsIX (hu3ndeckoro (akynbrera, paccuutaHHbIX Ha 10-15
CTyZICHTOB (Kaxk1as J:abopaTopust): 1ab0paTOpHst peHTTEHOCTPYKTYPHOTO aHalN3a, 1abopaTopust ANEKTPOHHOM 1 30HI0BOH
MHKPOCKOIINH, JabopaTopus (pa30BBIX NPEBPAIICHHH.

JIJ1s yCTIenHOTo 0CBOCHUS TUCIIMIUTHHBI ayTUTOPHS IOJDKHA OBITH CHAOXKeHa HaAyIHO-HCCIIEA0BATEIHLCKHM 000PYIOBAaHHEM C
KOMITbIOTEPHBIM KOMITJIEKCOM.

Vcrionp3yroTest 3IeKTPOHHBIN YNTaIBHBIN 3a1 HayaHol onbimotexu Yenl'Y (ayautopus 206) u yaeOHas 1abopaTopust
BBIUYUCIUTENbHON (U3MKU Kadenpsl TeopeTndeckoil pusnku (ayauropust 222) it caMOCTOSITENbHOM pabOThI CTyIEHTa,
OCHAIIICHHbIE TIePCOHAILHBIMI KOMIIBIOTEPaMH, MYJITUMEINHHO anmaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3IMYHON CIPaBOYHOM JINTEPATYpE, SHIMKIOIEANAM, ONOIHOTpaduecKuM U MTOJTHOTEKCTOBBIM 0a3aM JTaHHEIX,
nH(pOpPMaNMOHHBIM pecypcaM «HTepHeT».

Ha kadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS UMEIOTCS CTIEIaIN3NPOBaHHEIE Ta00PAaTOPHH:

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

PentrenoBckuii nudpaktomerp JJPOH-3, peHTreHOBCKHIA TOpoikoBbIil qudpakromerp Bruker D8 Advance, maposas
MmenbHUna FRITSCH, sHepro-nucnepcuonHslii peHTreHoBckui cnekrpomerp ARL QUANT X, KOMIIBIOTEpEI ¢
CHelUaIn3UPOBAaHHBIM MIPOTPAMMHBIM o0OecriedeHrueM — 5 M.,

Jlaboparopus >nekTpoHHOH MUKpockomn Nel21, 123:

OnexktpoHHbI Mukpockon YOMB-100K, Bakyymublii noct BYII-4, ckanupyromuil 3J€KTPOHHBIA MUKPOCKOI
JEOL JSM-6510LA, Bakyymuslii noct BYII-4, Bakyymnslii noct JEOL JEC-3000FC, aToMHBIH CHIIOBOM MUKPOCKOII
Nanoeducator II, KoMIbIOTEPHI ¢ TPOTPaMMHBIM OOecreueHreM — 2 IIT.

JlabopaTopust pazoBeix npeBpamennii Nel31:

JHepusatorpadsr Q-1500, Q-1000, cuaxpoHHBIN TepMudeckuii ananuzatop Netzsch STA 449 Jupiter,
xpomaTorpag, GpoTokamropuMerp, ONTHIECKHH MUKPOCKOI, MydensHas neds CrHox 10/11, moct nmepemennoro Toka P5030,
npecc ruapasnudeckuit [1I'P-10, koMIbIOTEphI ¢ MPOrpaMMHBIM OOecriedeHueM — 2 1IT.

CosmectHas ¢ IPD PAH (t.Mocksa) mabopatopust « OU3UKN MarHUTHBIX sBiIeHI» Ne 101(4):

VcTaHOBKA IIaBUIIBHAS SIEKTPOAYroBasi, ¥ CTAHOBKA ISl M3MEPEHHs MarHUTOKAJIOpH4eckoro dddexra, Haoc
BakyymHbIif 2HBP, kprorenHas cucteMa Uit aBTOHOMHON YCTaHOBKH T10 H3MEPEHUIO MATHUTOKAJIOPHUIECKOTO0 3 deKTa,
CHCTEMa BaKyyMH3alMH ISl aBTOMaTU3MPOBAHHOM YCTAHOBKH MO M3MEPEHUIO MarHUTOKaIOpruieckoro sd¢dexra, ycTaHOBKa
IO YIBTPATOHKOH Hape3Ke CIUIaBOB, JabopaTopHsIil BakyyMHBII Hacoc HVP8 (HUMM VAC CIIA), koMmbloTeps! — 3 mmT.
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9. METOAUWYECKHUE YKA3AHUS AJIAA OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

OcBoeHnue copepxaHus yaeOHoH nucruiumHb! «JIabopatopnu npodmis 1» ocymecTBisieTcs Ha TaO0OPATOPHBIX 3aHATHAX U
B IIPOIECCE CAMOCTOSTENBHON YIeOHON NesTEeIbHOCTH CTYCHTOB.

JlaGopartopHsble 3aHATHS 00ECIICYMBAIOT TEOPETUYECKOE U3yUCHHUE TUCIUILTHHBL. OCHOBHBIMH METOIaMU O0y4EeHHS
SBIISTFIOTCS. HH(OPMAIIMOHHO-00BSICHATEIBHBIN W IPoOIeMHBIH. Ha 3aHATHAX H3IaraeTcss OCHOBHOE COIEpKaHHe TeM
MPOrpaMMBI, IIPOBOJUTCS AHATIM3 OCHOBHBIX IOHITHI M METOOB, PACCMATPHUBAIOTCS IPHUMEPEL, IIPOBOASATCS T1a00paTOpHEIE
paboTsl.

Ba)kHBIM MOMEHTOM TIPH M3y4EHUH JIFO00H AUCIUILUINHEI SBISIETCS] OPTaHU3aIUs CAMOCTOSTENILHON paboTsl. [Ipu ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIPeIeNIeHNH, (OPMYITNPOBOK
MOJIOKEHUH, ecnu TpeboBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (GeKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
HOHSTH CYTh SIBJICHHS, BEIPA0OTaTh CBOE OTHOIICHUE K HEMY, OIIMPAsICh Ha MaTepHall, COAEPIKAIIUNCSI B PEKOMEHIOBAaHHON
nuTepartype. Takxke peKOMEHAyeTcsl pABHOMEPHO PaCIIpeneNaTh Harpy3Ky CaMOCTOSTEIIFHOTO OOYUCHUS B TCUCHHE
ceMecTpa.

B ocBoeHuu quCHUIIIMHBI (MOY/sl) MHBATUIAMHU M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 37I0POBbsI OOJIBIIIOE
3HaYCHHE UMEeT MHANUBHAYyalbHast padora. [lox nHAMBHAYanbHOH PaboOTOM MoIpa3yMeBaeTcs 1B (OPMbI B3aUMOEHCTBUS C
mpernoiaBaTeyeM: HHIUBUIyaIbHAs yaeOHas padoTa (KOHCYIBTAINN), T.€. TOTIOTHUTENFHOE pa3bsCHEHHEe yaeOHOTO
MaTtepuana 1 yriayOlleHHOe H3y4eHHe MaTepraa ¢ TeMH 00yJarolUMHUCs, KOTOPBIC B 3TOM 3aMHTEPECOBAHEL, U
WHMBHyaJIbHasi BOCHHMTaTeIbHast paboTta. IHANBHAyaIbHbBIC KOHCYIBTALMH T10 TIPEAMETY SIBIISIETCS. BXKHBIM (pakTOpOM,
CIIOCOOCTBYIONINM HHANBHUIYaIH3AIIH OOYICHHUS U YCTaHOBJICHHUIO BOCITUTATEIFHOTO KOHTAKTa MEKIY IPEMojaBaTeieM H
00yJaromuMcs HHBUIMAOM MU 00yJaromMMCs C OTPAaHUIEHHBIMU BO3MOXKHOCTSIMHU 3/{0POBBSI.

B cinyuae npuMeHeHus Tpu 00Y4EHUH AUCIUILTHHBI DIEKTPOHHOTO 00y4eH s, TUCTaHIHOHHBIX 00pa30BaTebHBIX
TEXHOJIOTHH 00IIeHNE 00yJaIOUXCs ¥ TPENOAaBaTENsI OCYIIECTBILIETCS B PEXKHUME PEabHOTO BPEMEHH (OHIaHH-JIEKIIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3MeKTpOHHAS OYTA H AP.).

ITpu 0Oy4eHny UL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4CHHE, IMCTaHIMOHHbBIE
00pazoBaTebHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXXHOCT IIpHeMa-Tiepeiadi HH(POPMAIUX B JOCTYITHBIX JUIS HUX
(opmax.

Peanmu3anust UCHUILUIMHBI ¢ TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHUsI, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (Janee
— 20, 10T) ocymectiusercst Ha oOcHOBaHUH «[10J10’KeHNs O peanu3aniy OCHOBHBIX U JIONOJIHUTEIBHBIX 00pa30BaTEIbHBIX
MpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00y4eHNS U TUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HemsI0MHCKUH rocynapCcTBEHHbIH
yHHUBEpcHUTET», «[10JI0KeHNs 0 TIopsiiKe 3aueTa 00YJaOMUMHUCS 10 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpammMam Beicirero oopasosanus B PI'BOY BO «Uenl'V» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIONIIX
00pa3zoBaTeNbHYIO AEATENEHOCTD, YICOHBIX IPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYIIeH), IPaKTHK, JOTTOTHUTEIBHBIX
00pa3oBaTeNbHBIX MIPOrPaMM» MOCPEICTBOM MEKTPOHHON HH(opMamoHHo-00pa3oBaTensHol cpenst PTBOY BO
«UYenI'Y». B uckmounTenbHbIX cirydasx (Gopc-Maxkop U T.I1.) IpU peasin3alun 00pa3oBaTeIbHON 1eITEIbHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSATh KOMIIOHSHTHI, HE BXOAIINE B IIEPEUeHb 3IEKTPOHHON HH(POPMAIOHHO-
00pa3zoBaTenbHO Cpesbl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbA

OcBoeHNE AUCHUIUINHBI WHBAIUAAMHU W JIMIAMHU C OTPAaHUYECHHBIMH BO3MOXHOCTSMH 3JI0OPOBbBSI OCYIIECTBISIETCS C
WCIONb30BAaHUEM CIEUUAIbHBIX TEXHHUECKHX CPEACTB M Tol0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MpPEZOCTaBIseMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYCHHIO MHBAJIHIOB ¥ JIUIl C OTPAaHHYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBS
YenlV mo 3ampocy 00yJaromerocs.

1. MoOwiibHBIE CTieUalbHble TEXHUYECKUEe CPEACTBA Ui JIHIl ¢ HAPYIIEHUSIMHU 3PEHUs: TOPTaTUBHBIN KOMIBIOTED
¢ BBOAOM/BBIBOJIOM ImpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOTrpaMMHON 3KPaHHOTO
noctyna NVDA; 31eKTpOHHBIE YBENUUUTENN JUIS YHAJIEHHOTO IPOCMOTPA; BUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
(G POBBIE TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHHYECKHE CPEeACTBa Ml JIMI C HApYLIEHUS MM CilyXa: CHCTeMa CBOOOJHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOH COBMeCTHMMOCThI0O ¢ FM-ycrpoiictBamu; paauokiaccel «Coner-PCM» ¢ mepemaTaukom,
3ayIIHBIM HHIYKTOPOM ¥ WHIYKIIMOHHOW TeTJel; cucTteMa WH(QOpPMAIMOHHAS A Cla0ocublmamuX nepeHocHas «Vctoky
A2 co BCTPOGHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KamMepa; HpOoTrpaMMHUpyeMbI€ CIYXOBBIE amlapaThbl
WH/IMBUAYATBHOTO MOJIb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IIPOTPaMMHOE OOecIiedeHHe 3KPaHHOTO JOCTYNIa C CHHTE30M
peun NVDA; mnporpamMMmbl J3KpaHHOTO YBEIHUYECHHUS; NPOTPaMMBl PEUYEBOTO CHUHTE3a Ui KOMIBIOTEPOB M HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a ISl MOOMJIBHBIX YCTPOICTB; SKpaHHas KJIaBHATypa; SKpaHHas JIyma.

ITpu HEOOXOIMMOCTH JUTA OOYJAIOIIMXCA C HApYIICHHUSMH 3pEHHS Ha padodnx MecTaxX A HMPOBEACHHS IPAKTUYCCKUX WIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IIPOrpaMMHOE obOecredeHne (ImporpaMMa pPedeBOH HaBHTAINH
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NVDA, peueBsle CHHTE3aTOPBI, 3KPAHHBIE JIYIIHI).

B yueOHble aymutopuu obecneuuBaeTcsi OECIPENSTCTBEHHBIM OOCTYN Ui OOyJalomMXCs HMHBAIMIOB U OOyJaroOMUXCs ¢
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 3I0pOBbsl. B Kaxkno# aynuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONIEE KOJIMYECTBO MECT Ui OOYJaIOMUXCS C yIeToM
HapyLICHUH UX 3J0POBbSL.

Jnst ocBOEHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbSl IPEIOCTABISIETCSl JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH OmoOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME NIEKTPOHHOTO JOKyMEHTa B (hOHAE HAyIHOH OMONMOTEKH
Yen'Y waM 31€KTPOHHO-OMONIMOTEUHBIX CHCTEMax, C IOMOLIBIO CHEHHAIBHBIX TEXHHYECKHMX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISl HE3PAUEro IOJIB30BATENS C MPOrPAMMHBIM O0€ECIIeYeHHEM SKPaHHOTO JO0CTyla ¢ cHMHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM M KiaBuaTypoid Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3/elsiomieil KJIaBHIIH
HaKJIAKOM).

Y4ueOHO-METOANUECKIE MaTepHanbl A OOYdJalomMXCsl M3 YMCIa WHBAIWAOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM HUX 340POBBS M BOCHPHUATHS HH(POPMAIIHH:

Jlnist v ¢ HapyIIeHMSIMH 3pSHUS:

- B [Ie4aTHON opMe YyBETHUSHHBIM MIPHUPTOM,

- B (popMe IEKTPOHHOTO JTOKYMEHTA,

- B Gopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitms.

Jst uit ¢ HapyIeHUsIME CITyXa:

- B Ie9aTHOi opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jst ui ¢ HapyIeHUSIMH ONIOPHO-JIBUTATEILHOTO alapaTa:

- B Ie4aTHOH Gopme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTa,

- B hopme ayaunodaiina.

JlaHHBI TepeyeHb MOKeT ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00YJaIOMINXCSL.

Jlns MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBHIO OCYIIECTBICHO C WCIOJB30BAHMEM JHCTAHIIMOHHBIX OOpa3zoBaTenbHbIX TexHoioruit (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBalHJaMH W JIMIOAMH C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH  3JIOPOBBSI  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wWHAMBHOyadpHOW paboToif mompasymeBaeTcss 1Be (OPMBI  B3aWMOJICHCTBUS C
IperofaBaTeNeM: HWHAWBHAyanbHas ydeOHas pabora (KOHCYIbTannH), T.€. JMAONIOJHHUTENIBHOE pa3biCHEHHE Y4eOHOTO
MarepHara W YIIyOJI€HHOE H3ydeHHE MaTephaja C TeMH OOydJalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyaTbHass BOCIUTATeNbHAs pabora. VIHAWBUIyalbHBIE KOHCYIBTALMHM HAIPABICHBl HA MWHIWBUIYATH3alNI0 OOYdCHUS
M YCTaHOBJICHHIO BOCITUTATEIIFHOTO KOHTaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommMmcs ¢
OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBexeHHMH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPaHUYECHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI IO JUCIUIUIMHE OOECIIeYMBAETCs BBINOJIHEHHE CIEAYIOMNX ONOTHHUTEIBHBIX TPeOOBAaHHWH B 3aBHCHMOCTH OT
UHIVBHIYAIbHBIX 0COOCHHOCTEH, 00YIaOmIXCs:

a) MHCTPYKLIMS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISIETCS B AOCTYMHOH (opme (ycTHO, B
MHUCBMEHHOI (hopMme, B MMCbMEHHOM (opme mprdTom bpaiinst, ycTHO ¢ HCIOIB30BaHUEM YCIIYT CYpIONIEPEBOAUHKA);

6) nocrymHas (opma NMpesoCcTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B medaTHOH opMe yBETHIEHHBIM
mpudTom, B meyatHoi popme mpudrom bpaiins, B popme IEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYMTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTICPEBOIA);

B) JocTymHas (opMma TpeIoCTaBIeHHWS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HUChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHUEM YCITYT ACCUCTEHTA, YCTHO).

IIpn mpoBexeHNWHM NPOLEAYPHI OLEHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMWAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOKHOCTAMHU
3[0pPOBbSl TIPEAYCMATPUBACTCS HCIIOIb30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOIMMBIX MM B CBA3M C MX WHIWBHIYaJIbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemoctaBieHbl YenlY wiam MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacra. Ilpy HEOOXONMMOCTH MHBANMIaM M JIMLIAM C OIPAaHWYEHHBIMA BO3MOXHOCTSIMH 37I0POBbSI IIPELOCTABIISETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHUBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JICITUTUTAHE MOYKET POBOINTHCS B HECKOJIBKO 3TAIIOB.

IMpoBeneHne mpoLenypsl OIEHHBAHHUS pPE3yIbTaTOB OOYy4EeHHS WHBATUIOB U JHI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOITYCKACTCsI C MCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.
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28.03.02 HanonnskeHnepus, Hanorexnonoruu B marepuajosegennn, PIIJI «/Iadoparopun npoduis 1»,
2024 r.H., ouHas popMa 00yueHHUs

ITpopexTop no y4eOHoOi pabore yrBepxkaeHo 20.03.2024 A.A. CanamaroB

Y4eHbIM COBETOM (PH3HUYECKOTO (aKyIbTeTa

IIpoTokon 3acenanus Ne 10 ot 04.03.2024

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

3acenanuem kadenpsl GU3NKN KOHIEHCHPOBAHHOTO COCTOSTHHS

[Iportoxon 3acemanust Ne 07 ot 21.02.2024

3aBeayronuii kageapoi coriiacoBaHo B./l. ByuenbHuKoOB

ABTOPBI (COCTaBUTEIH) JI.A. 3axapbeBud
I0.A. Jlynunkas
H.A. Mamaes

HI.I1I. Sradapos

CTpykrypa paboueii mporpaMmmbl cooTBeTcTBYeT npuka3y pekropa ®I'bBOY BO «Heal '¥V» ot «13»
anpeas 2021 r. Ne 247-1
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