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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamMma AucIuIuIMHEL " JI0NOHUTEIBHBIE TIaBBl PEHTTEHOCTPYKTYPHOTO aHaiu3a" 110 HalpaBiIeHHIO
noarotoBkH (cneruansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB” HalPaBICHHOCTH ctp. 3
(mpoduto) dPusuko-xumus npoueccos u Matepuano GPI'BOY BO «Yenl'V»

1. IEJIX OCBOEHUA N CHUITJINHBI

LICJ'II) JAUCHUIUIAHBI COCTOUT B IPOJOJDKCHUN N3YUCHUSA CTYACHTAMH OCHOB PACCEIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUcCTaJlylaMH, ra30M U )XUJIAKOCTbIO, OCHOBHBIX MECTONOB PCHTTCHOCTPYKTYPHBIX
HCCHCHOBaHHﬁ, obecrneueHun TeOpeTH‘ICCKOﬁ n HpaKTH‘{CCKOﬁ IIOJATOTOBKH B obyactu (1)PI3PI‘{CCKOI"O MaTCpraJIOBCACHMS.
Kpr npeaHasHavucH AJid CTYACHTOB, CIICIIUAJIN3UPYIOIINXCS B obmact (1)I/I31/IKI/I KOHACHCHPOBAHHOTO COCTOSIHUA BCUICCTBA U
¢)H3H‘I€CKOFO MaTCPUAIOBEACHNU.

KonkpeTHbIe 3a1a4n Kypca CBOAATCS K CICAYIOMIEMY:

- Uzydenne ycTpoiicTBa U MPUHIUIIOB paOOTHl PEHTTEHOBCKHUX TH()PAKTOMETPOB.

- OBnajieHHe OCHOBHBIMH METOJaMU PEHTICHOCTPYKTYPHBIX HCCIIEOBAHMIT, TEXHUKON MIPOBEACHHUS IKCIICPUMEHTA
00pabOTKH NOTyIeHHBIX PE3yNbTaTOB

PCSyﬂLTaTLI 06y‘{€HI/I${ 0 IMCUUINIMHE HAIpaBJICHbI HA JOCTUKCHUC NHAUKATOPOB!:

VK-1.1. Bemmonusier nouck HHGpOpMaILum, onpeaenser KpUTEpUU CUCTEMHOTO aHalli3a MOCTAaBICHHBIX 3a1ad.

VYK-1.2. Hcnionp3yeT KpUTHUECKUIT aHAIH3, CHCTEMATH3aluIo 1 00001eHne HHpOpMany IS peLIeH s IOCTaBIEHHBIX
3aj1ad.

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUS K JOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ACNIUH N3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HLIUOHHBIX MAaTEPHUANIOB C YIETOM OIbITA BEAYIIUX OpraHU3aIui

ITK-1.2: YMeer aHanM3UPOBATh UMEIOIIUECS TUTEPATypHBIC JAHHBIE IO B3aMMOCBS3H JUCIEPCHOTO COCTaBa U CBOICTB
HAHOCTPYKTYPHPOBaHHBIX MaTe€pUANOB; 00eCeYnBaTh COOMIOAEHNE TPEOOBAHUI CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHUBHOM JOKyMEHTAllUH Ha BCEX CTAIUSIX IPOEKTUPOBAHUS U3JEIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX
MaTepHUAIIOB

ITK-1.3: Bnageer HaBbIKaMH ()OPMHPOBAHUS TEXHUIECKHUX 3aJaHUH Ha IPHOOPETEHNE CHIPBS M BCIIOMOTATEIBHBIX
MaTEepPHUAJIOB I IIPOU3BOCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIUOHHBIX MATEPUAIIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OITOIT: | ®T/.01

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAJIH3

Kpucramnorpadus

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMAITIH

BBenenue B crieinaibHOCTD

dusuka

2.2 JIucuMnJuHbl M MPAKTHKH, IJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0TUMO KAK
npeanIecTBYIOIIEe:

Hay‘IHO-I/ICCHe}IOBaTCJ'ILCKaH pa60Ta

[IpennumniiomHas npakTuka

ITonroToBka K MpoIieaype 3alUTHI M 3aIIMTa BEITYCKHON KBAIM()UKAIIMOHHONW pabOTEI

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)

IK-1: CnocodeH aHATH3UPOBATH ONBIT BeAYIINX OPraHu3anuii, opranu3oBbIBaTh nposegenne HUP no
NMPOCKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIHOHHBIX MATEPHAJIOB M BHEAPSATH Pe3yJbTaThl
HCCJICI0BAHUI B HOBbIE TEXHOJIOTUH

3HaTh:

s noctrxennst [1K-1.1: ycTpoWCTBO W PHHIMIT pabOTHI PEHTTCHOBCKHUX AM(PaKTOMETPOB, MPUHIUIIBE 00padOTKH
PEHTTEHOTpaMM MaTepHAaIOB

Ymers:

Jnsa noctuxenus I1K-1.2: npoBoAUTE pEHTIEHOCTPYKTYPHBIE UCCIIEN0BAHUS HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3HIIMOHHBIX
MaTEpPHUAIIOB, BHEAPATD PE3YJIbTAThI UCCIEI0BAHUN B HOBBIE TEXHOJIOTUH
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Baanern:

s moctmxenns [1K-1.3: HaBpIkaMu pabOTH Ha PEHTICHOBCKUX AN(PPAKTOMETpax, 00pabOTKN peHTTeHOCTPYKTYPHBIX

JIAHHBIX

YK-1: Cnioco6eH ocymecTBJIATH MOMCK, KPUTHYECKUI aHAJN3 ¥ CHHTE3 HH(POPMAIMHU, TPUMEHSATh CHCTEMHBbIii
MOAXOJ IJ1f1 pCHICHUA MOCTABJICHHBIX 3a1a4

3HaTh:

Juns noctrxenns YK-1.1: TepMHHOJIOTHIO B 00JIaCTH PEHTTEHOBCKON TU(PaKIINU

YMmernb:

Juns noctmxenns YK-1.2: mpoBOIUTE MOMCK, KPUTUYECKHI aHAIU3 M CUHTE3 HH(GOPMAIMH TIPH PEIICHUH 33a]a4 HaydHO-

HCCIICIOBATEIIHLCKOM IEITCILHOCTH

Baanern:

Jns noctmxenns YK-1.2: 3HaHUSAMHA U3 00JIaCTH PEHTTEHOBCKOW TN paKIin

B pe3y/bTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIKCH

3.1 |3uaThb:

3.1.1 [ ocHOBHBIE IIPECTABICHHS TEOPHH PACCESTHUS PEHTTEHOBCKOTO M3TydEHHS Ha COBEPIICHHOM H Ae(EeKTHOM

KpHUCTaJljIe, ra3e U AKHUJIKOCTH;

3.1.2 | ocHOBHBIC IIpeCTaBICHHS (OPMUPOBAHIS KOHTPACTA HA H300pakeHNH, (POPMHUPYEMOM METOAOM

PEHTIeHOBCKOI1 Tomorpaduu;

3.1.3 [ OCHOBHBIE METO/IBI PEHTTCHOCTPYKTYPHBIX UCCIENOBAHUH, TEXHUKY IPOBEACHHS SKCIIEPUMEHTa U 00pabOTKH

MOJTY4E€HHBIX PE3YJIIbTATOB,

3.1.4 | mpupoy peHTTEHOBCKHX Jydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOYHUKU PEHTTEHOBCKOTO M3TydeHHs AT

CTPYKTYPHOI'O aHaJIn3a, ACTCKTOPbI pEHTICHOBCKOI'O U3JTY4CHHA.

3.2 | YMeTh:

3.2.1 | pemiaTh OCHOBHBIE MPAKTUYECKUE 321241 MO UCCIEOBAHUIO CTPYKTYPBl MaT€pHUajIoB METOIaMHU
PEHTICHOCTPYKTYPHOTO aHA/IN3a, OLICHUBATh BO3MOKHOCTH M 00BEM IOTydacMoi nH(OpMAINU IpH
MIPUMEHEHNH PEHTTEHOBCKIX METOIOB HCCIIETOBAHUS IS pEIIEHHS KOHKPETHBIX 33/1a4 COBPEMEHHOTO
MaTepUaloBeAeHNs, ((U3UKU KOHICHCHPOBAHHOTO COCTOSIHUS U XMMUH TBEPJIOTO TeJa;

3.3 | Baagers:

3.3.1 | coBpeMEeHHBIMU METOaMH PEHTTEHOCTPYKTYPHBIX HCCIIEOBaHMI, a TAK)Ke METOAaMH 00pabOTKH TOTyIeHHBIX

SKCIEPUMEHTAIIbHBIX PE3YIbTATOB.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

O6wasn TpyaoemKocTb

23ET

YacoB 1o yueOHOMY IIaHy : 72
B TOM YHCIIC :
ayIUTOPHBIC 3aHITHS : 34
camocTosTeNnpHas pabora : 26,5
4acoB Ha KOHTPOJIb : 8
KOHTaKTHas pabora: 37,5
HKP: 3,5

Bunsl KOHTpONS B ceMecTpax:

3a4eThl 7

5. CTPYKTYPA U COJEPKAHUE JUCHUILIAHBI (MOIY.JI5T)

Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlurepartypa
3aHATH p / Kype
Paznen 1. AnnapaTypa aJisl peHTTeH0(ha30BOro aHaIN3a

1.1 PentrenoBckue audpakromerpsl /Jlex/ 7 4 JI1.1 J11.2 J11.3
J11.4J12.1 J12.2

012233 54
1.2 PentrenoBckue nudpaxromerpst /Cp/ 7 6 JIL.1JI1.2 JI1.3
JI1.4J12.1 J12.2

0103023354
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Pazgen 2. KoimmyecrBeHHblii Ga3oBblii aHaIu3
2.1 KommuectBenHstit ¢a3oBerit anamms /JIex/ 6 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
21223324
2.2 KonudecTBennsiii a3oBblit ananus /Cp/ 4 JI1.1 J11.2 J11.3
J11.4J12.1 J12.2
01323354
Pa3nen 3. IIpeuusnonHoe onpeaeneHne NapaMeTpoB pelIeTKH
3.1 Ipenn3noHHOE OMpeeneHNe TapaMeTpoB petreTku /JIex/ 6 J1.1J11.2J11.3
JI1.4J12.1 J12.2
01223354
32 [penm3noHHOE oMpeeneHne mapaMeTpoB penteTku /Cp/ 4,5 JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2
21223324
Pa3gen 4. Pentrenorpadpuyeckuii aHaau3 npeMmMyiecTBeHHbIX
OpPUEHTHPOBOK (TEKCTYP)
4.1 TexcrypupoBaHHBIe MaTepuana /Jlex/ 6 JI1.1J11.2J11.3
JI1.4J12.1 J12.2
21223324
4.2 PetreHorpaduyecknii aHaaM3 MPEUMYIIECTBEHHBIX OPHEHTHPOBOK /Cp/ 6 JIL.1JI1.2 J11.3
J11.4J12.1 J12.2
01323354
Pasnen 5. PaccesiHue B :KUAKOCTAX U aMOP(HBIX TeJIaX CJI0KHOI0
cocTraBa
5.1 Paccesinue B )KUAKOCTAX U aMOP(HBIX TeNlaX CI0KHOTO cocTaBa /JIex/ 6 JIT.1JI1.2 JI1.3
J11.4J12.1 J12.2
01323354
5.2 Paccesinue B sxuakocTsax U aMmopdHbIX Tenax /Cp/ 4 JIT.1 JI1.2 JI1.3
JI1.4J12.1 J12.2
01223354
Pa3gen 6. DxcniepuMeHTA/IbHbIC OCHOBBI PEHTIreHOrpaguu
JKHIKOCTell 1 aMOop(HBIX Tesl
6.1 OKcHepUMeHTaIbHBIE OCHOBBI PEHTTEHOTpa(UH KUIKOCTEH U aMOphHBIX 6 JI.1JI1.2 J11.3
ten /Jlex/ J11.4J12.1 J12.2
01223354
6.2 DKcHepUMeHTaIbHBIE OCHOBBI PEHTTEHOTpa(GHH KUIKOCTEH 1 aMOP(hHBIX 2 JI1.1J11.2 JI1.3
ten /Cp/ JI1.4J12.1 J12.2
21223324
Pa3nen 7. Unast koHTaKkTHas padora
7.1 WuauBuayaabHbIE KOHCYIBTAIIUH, TEKYIMH KOHTPOJb /MKP/ 3,5 JIT.1JI1.2 JI1.3
J11.4J12.1 J12.2
01323354

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEACTB

TeOpeTI/I‘{CCKI/Ie BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC 3a1aHUs

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U MHBIE MaTEPHUAJIbI 11 TEKyl.l.lei;I aTTeCTallun

TunoBble KOHTPOJIBHBIE 3aJaHUS 71 TEKYILEH aTTecTaluy peacTaBieHbl B @OHIaX OLEHOYHBIX CPEACTB AUCLUILINHBI

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3a/IaHUA JIA l'lpOMe)KyTO‘lHOﬁ aTrecranmumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3adaHUs ISl IPOMEKYTOYHOU aTTecTalliy IpeacTaBieHbl B DOHIaX OLEHOYHBIX
CpEACTB

6.4. Kputepuu oneHuBaHUA

TeKyH.[I/Iﬁ KOHTPOJIb TCOPECTUYCCKUX 3HaHUH MMPOU3BOAUTCA B BUAC KOHTPOJIbHBIX pa60T. HOMep BapHaHTa BBIIIOJIHCHU
KOHTPOJIbHBIX Sa,E[aHI/Iﬁ HAa3HA4YacTCA NPCIoaaBaTCICM. KOHTpOJ'ILHBIe pa60TBI, npeayCMaTpuBarOne MpoBCPKYy

© ®I'BOY BO «Yenl'V»
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cTp. 6

TEOPETUYECKUX 3HAHUH, BKJIIOYAIOT OJIUH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBINA OTBET HAa TEOPETUUECKUI BOIIPOC BIMSET Ha
JIOIYCK K 3auery.
DK3aMeHaIMOHHbIH OMIIET COAEPIKUT JIBa TEOPETHIECKNX Bompoca. OIeHKa YPOBHS OCBOSHHUS IIPOTPAMMBI IIPOU3BOIUTCS B
XO07Ie 3K3aMeHa, TPOBOJMMOTO B YCTHO-IMCEMEHHON (hopMe M0 TeMaM ayIUTOPHEIX 3aHATHH, a TAKXKe 110 TeMaM,
BeiHOCHMBIM Ha CPC. OrmeHKa «OTJIMYHOY CTaBUTCS MIPU YCIIOBHU ITOJTHOTO U ITyOOKOTO OCBOEHHS MaTepHaia Kypca.
O1eHKa «XOPOII0» CTABUTCS IPH YCIOBUHM OCBOEHHS MaTepHuana Kypca. OLeHKa «yZoBIE€TBOPUTENBHO) CTaBUTCS B CIIydae
OCBOCHHS CTY/ICHTOM OCHOBHBIX IIOHATHH B paMKax MaTepraia Kypca. OIeHKa «HEyIOBICTBOPUTEIBHOY» CTABHUTCS B CITydae
OTCYTCTBHS y CTy/IeHTa 0a30BBIX 3HAHMUII IO KYPCY B LIEJIOM, JIHOO TI0 OTACIBHBIM €TO YacTsIM.

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

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHasi iuTepaTypa

ABTOpBHI,

3armaBue

H3patenscTBo,

Pecypc

Knanos I'. C.,
VYmanckuii f. C.

Pentrenorpagus Meramios
(https://biblioclub.ru/index.php?page=book&id=103647)

Mocksa,
Jlenunrpan :
l'ocynapcTBenHo
€ Hay4Ho-
TEXHUYECKOE
U3JaTeNbCTBO
JUTEpaTyphl MO
YepHOH U
LIBETHOHI
MeTalTypriy,

1941

9BC

JI1.2

Mupxkun JI. 1.,
VYmanckuii f. C.

CrpaBOYHHK TI0 PEHTTCHOCTPYKTYPHOMY aHAITU3Y
MOJHUKPHUCTAIIIOB: CIIPAaBOYHHK
(https://biblioclub.ru/index.php?page=book&id=447940)

Mockga :
I'ocynapcTBeHHO
€ M31aTeNIbCTBO
¢busuko-
MaTeMaTHIecKoit
JTUTEPATYPHI,
1961

9BC

JI1.3

VYwmanckuii f. C.

PenTreHorpadusi METaIoOB | MOIYIIPOBOJHUKOB: MOHOTPahHs
(https://biblioclub.ru/index.php?page=book&id=475626)

Mockaa :
Merannyprus,
1969

9bC

1.4

Vwmanckuii A. C.,
Ckaxkos 1O. A.,
HBanoB A. H.,
Pacropryes JI. H.

Kpucramnorpadus, pearreHorpadus 1 371eKTpOHHAS
MHKPOCKOIIHUS: Y4EOHUK IJIsI BY30B

Mockaa :
Merannyprusi,
1982

7.1.2. JlonoJHHUTENbHAS TUTEPATYPa

ABTOpBI,

3arimaBue

H3parenscTBo,

Pecypc

J12.1

Xetikep . M.,
3esun JI. C.,
Knanos I'. C.

PentrenoBckas nudpakToMeTpus: MOHOTpadus
(https://biblioclub.ru/index.php?page=book&id=116227)

Mocksa : I'oc.
U31-BO (PU3UKO-
MaTeMaTHYECKON
., 1963

ObC

J12.2

dazmurauaOoBa A. T,
Mawmaes H. A.

ITpupona peHTIeHOBCKOTO U3IydeHUs. Y CTPOUCTBO U IPUHIUIL
paboTHI PEHTTCHOBCKOTO AU(PPAKTOMETPa: METOJUIECKIE
yKa3aHus K 1abopaTopHO# paboTte

YensaOUHCK:
W3naTenbcTBO
YensOUHCKOTO
rOCYIapCTBEHHOT
O YHUBEPCHTETA,
2014

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT"

D1 |Jlanb [DnexkTpoHHBIH pecypce] : anekTpoHHO-0nbanoTeyHas cucrema (ObC) / uznatensctBo Jlanp. URL:
http://e.lanbook.com/
D2 | YHuBepcuTeTcKas OMOIMOTeKa OHJIAWH [ DIEKTPOHHBIH pecypc] : anekTpoHHo-0nbmoteunas cuctema (OBC) / 000

Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/
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23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-O0nbmroTeunas cucrema (3bC) / m3narensctBo FOpatit URL:
https://biblio-online.ru

94 | eLIBRARY.RU [OnekrpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyenb HHGOPMAIHOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyeHmne

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

Ubuntu Linux

7.3.2 TIpodeccnoHaTbHBIE 6a3bI TAHHBIX U HH(POPMALUOHHO-CIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTajor HaydHoi 6nbnuorexnu YenlY [DnexTpoHHSBIH pecypc] : 6a3a ganHbIX / Yensd. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexxum noctyma: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MymbTHINCIMTUTHHAPHAS pedepaTHBHAs 0a3a AaHHBIX / kKommanus Thomson Reuters. — Pesxxum nocryna:
Juis 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : petdepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum mocryna: mist
3apeructpup. nosp3osarenei YenlV. — Teker : aeKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum fqocTyma: ajsl 3aperucTpup. Moab30BaTeneit
UYenlV. — TekcT : 21eKTPOHHBIH.

6. baza nannpix PDF-2 (2006)

7. IIporpamMMHOe oOecrieueHne sl paboThI ¢ pEHTTEHOTpaMMaMH, BXOJSIIEe B KOMIUIEKT PEHTTEHOBCKHUX TU(PPAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOJY JIS)

OcBoeHHE AUCIUIUIIHBI OCYIIECTBIIIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaenToB. Ecim
3aHATUS BEAYTCS U OTOKA CTYJCHTOB, TO IUCIMILUIMHA BEJETCS B ICKIIMOHHON ayIUTOPUH MIEPBOTO KOPITyCa,
paccuntanHoi Ha 100 cTyneHTOB.

Jlnist yCIeIHoro 0CBOEHUsI IUCIUILUTUHBI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHA MYTBTUMEIUHHBIM KOMILIEKCOM U 3KPaHOM
JUIS IEMOHCTPALUH CIIaiI0BBIX IIPE3CHTALIMMI.

Hcnonb3yroTes 37eKTpOHHBINA YUTANBHBINA 321 HaydHO# Oubnmorekn Yenl'Y (aynuropus 206) u yueOHast mabopaTopust
BBIYHUCIIUTENBHOH (QHU3NKH Kadenphl TeopeTndeckoit Gpu3uku (ayauropus 222) [uIs caMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAII[eHHBIE IEPCOHAIBHBIMI KOMITBIOTEpaMHU, MyJIbTUMEUIHHON anmapatypoil. B aymuropusx obecrieden oCTyI K
Pa3NUYHON CIIPaBOYHOM JIUTEpaType, SHUUKIIONEANIM, ONOIrorpaguIeckuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaMOHHEIM pecypcaM «HTepHeT».

Ha kadenpe ¢pusznku KOHICHCHPOBAHHOTO COCTOSIHUSI UMEIOTCSI CIIELHAaTN3UPOBAHHbIC JTa00PATOPUU PEHTTEHOCTPYKTYPHOTO
anamm3a Nel26 u LleHTp KOJUIIEKTUBHOTO Mob30oBaHus «Haykoemkue texHosnorun»126 B, 126 r:

Pentrenorckuii nudpaktomerp Emma GBC, peHTreHoBCKuit mopomnikoBsiii audpakromerp Bruker D8 Advance, maposas
Menbauna FRITSCH, suepro-aucnepcnonHsiii penTreHoBckuil criekrpomerp ARL QUANT’ X, KoMIIbIOTEpHI €
CHeNUaIN3UPOBAHHBIM MMPOTPAMMHBIM OOecTiedeHrueM — 5 MIT.,

9. METOAUYECKHUE YKA3AHUA 1JI51 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5I)

OcBoeHMe cojiepiKaHusI YIeOHOH TUCIIUTUINHBI «JIOTIOTHUTENBHBIC TIIaBbl PEHTICHOCTPYKTYPHOTO aHAJIH3a)»
OCYIIECTBIISIETCS HA JIEKIUSAX U B MPOLIECCE CAMOCTOSTENbHON yIeOHOH eI TeNbHOCTH CTYIEHTOB.

JlexunoHHbIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE U3YUEHNE TUCUUIUIMHBL. OCHOBHBIMU METO/IaMHU O0YUYEHUS SIBIISIOTCS
MHPOPMAIIMOHHO-00BACHUTELHBIN M MPOOJIeMHBIH. Ha JMeKusax n3naraercsi OCHOBHOE COJICPIKaHHE TEM IPOTPaMMBl,
MIPOBOJUTCS aHAJIN3 OCHOBHBIX MOHATUH M PACCMATPUBAIOTCS IIPUMEPHL.

JlekMOHHBIA MaTepHral SIBISETCS BaXKHBIM, HO HE €TUHCTBEHHBIM JJIs1 YCBOCHUS yueOHOU AUCHUIIIHHEL. Ero o0s3aTensHo
HE00X0IMMO JTOTIOJTHUTh MaTEPHAIOM OCHOBHOMW M JIOMIOJIHUTEIILHOM JIUTEPATYPHI 110 TEME.

BaxHBIM MOMEHTOM TIPY H3Y4CHUH JTIOOOW JUCITUTUTHHBI SIBJISIETCS] OPTaHU3aINs CAMOCTOSITEIbHOM padoThl. [Ipu ocBoeHNN
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MaTepuala He CJIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPEIeNICHNH, (POPMYITNPOBOK H
MOJIOKEHUH, eclii TpeOoBaHus K Bam mpsiMo He yka3pIBaloT Ha 3T0. BriomHe 3 deKTUBHOM MOKET 0Ka3aThCs MOMBITKA
HOHSTH CYTh SIBIICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEP KaIIUNCI B PEKOMEHI0BAaHHON
nutepatype. Takxke peKOMEHIyeTcsl pABHOMEPHO PaCIIPeneNiaTh Harpy3Ky CaMOCTOSTETFHOTO OOYIEeHHUS B TEUCHHE
ceMecTpa.

B cnyyae npuMeHeHus Tpy 00Y4EHUH AUCIUILTHHEI QIEKTPOHHOTO 00Y4YeHNs, AUCTAaHLIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIICHHE 00YJarOIMXCsI U TPEHOAaBATENsI OCYIIECTBISICTCS B PEKUME PEATEHOTO BPEMEHH (OHIaHH-ICKIN
(BeOMHAPBI), YaTHI, BUACO-KOH(GEPESHIINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, bopymbl, dIeKTpOHHAS TTOYTA U AP.).

ITpu 0Oy4eHny UL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTaHIIMOHHBIC
00pazoBaTenbHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH ITpHeMa-Tiepeiaui HHGOPMAIUX B JOCTYITHBIX JUIS HUX
(opmax.

Peanu3aiust qUCHUILUIUHBI ¢ TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIMOHHBIX 00pa30BaTeNbHbIX TEXHOIOTUII (nanee
— 30, 0T) ocymiecTBnsieTcss Ha OCHOBaHHUHU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M ANCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHII B (heiepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEKACHUH BhICIIEro 00pa3zoBanus «UenaOMHCKUN rocynapCcTBEHHbIH
yHHBepcHUTET», «I1o10KeHNs 0 TIopsiKe 3aueTa 00YIaOMUMHUCS II0 OCHOBHBEIM ITPO]eCCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa3zoBaTeNbHYIO AESTEIBHOCTD, YICOHBIX IIPEAMETOB, KYPCOB, AUCIUILIHH (MOIYIIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» MMOCPEICTBOM IEKTPOHHON HH(pOpMaIMoHHO-00pa3oBaTenbHoi cpeasl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aiii 00pa3oBaTeIbHON AATSILHOCTH C
npumeHerueM D0, JIOT Moryr mpuMeHATh KOMIIOHSHTHI, HE BXOAAIINE B TIEPEUEHb AIICKTPOHHON MH(DOPMATHOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUIIJINHBI OBYYAIOIIUMHUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHNE AUCHUIUIMHBI WHBAJIUAAMHU U JHLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0OPOBBSI OCYILECTBISIETCS C
WCIONb30BAaHUEM CIEIUANbHBIX TEXHHUECKHX CPEACTB M Tol0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MNpPeIOCTaBIseMbIX
PecypcHBIM y4eOHO-METOIMYECKUM [EHTPOM IO OOYYEHHIO MHBAJIHIOB ¥ JIUIl C OTPAaHHYCHHBIMHA BO3MOXXHOCTSMH 30POBBS
Yenl'V mo 3ampocy 00ydaromerocs.

1. MoOwuiibHBIE CrieUalbHble TEXHUYECKUE CPEACTBA Ui JIHMIl ¢ HApYyIIEHUSIMHU 3PEHUs: MOPTaTUBHBIN KOMITBIOTED
¢ BBOZOM/BBIBOJIOM IpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14] G2»; HOyrOykH ¢ HpOTrpaMMHON SKPaHHOTO
nocryna NVDA; s1eKkTpoHHBIE YBENTHUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
(G POBBIEC TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CpeACcTBa Ml JIUI C HApyLIEHUS MM CilyXa: cHCTeMa CBOOOTHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOM COBMeCTHMOCThI0 ¢ FM-ycrpoiictBamu; paaunokiaccel «Coner-PCM» ¢ mepemaTunkom,
3ayITHBIM HMHIYKTOPOM M HHIYKIMOHHOH TeTiel; cucreMa HWHGOPMAIMOHHAS UL Cla0oChblmamux nepeHocHas «Vcrox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KamMepa; HporpaMMHUpyeMble CIYXOBBIE amlapaThbl
WH/IMBUAYATBHOTO MOJIb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IIPOrPaMMHOE OOECIIeUYeHHE SKPAHHOTO JOCTYNa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHS; IPOTPAaMMbI PEUYEBOrO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJISl MOOUJIBHBIX YCTPOMCTB; SKpaHHasl KJIaBUATypa; SKpaHHAas JIyma.

ITpn HEOOXOIMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSIMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS MPAKTHYCCKHUX WIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENHANBHOE IIPOrpaMMHOE obecredeHne (ImporpaMMa pPEdeBOH HaBHTAINH
NVDA, peueBble CHHTE3aTOPBI, SKpaHHbIE JIYIIBI).

B ydeOHBIe aymuTopuu oOecnedymBaeTcsi OCCIPENSTCTBEHHBIA JOCTYN Al OOYYalONIMXCS WHBAJIHIOB M OOYYAIONIUXCS C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmol ayauropuu, e oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCS C y4eToOM
HapYIIEHUH UX 37J0POBBSI.

Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM W JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPENOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHHYECKHX CPEICTB;
JIOCTYN K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DIIEKTPOHHOTO JOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yenl'V uiaM 3IEeKTPOHHO-OMONMOTEYHBIX CHCTEMaxX, C MOMOIIBIO CIICIHANBHBIX TEXHHYECKHMX M IIPOrPAMMHBEIX CPEICTB
(pabouee MecTo U HE3psUETO IOJIB30BATENS C MIPOTPAMMHBIM 00ECIIeYeHHEM 3KPaHHOTO JOCTyHma ¢ cuHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaBuatypoil Clevy ¢ OONbIIMMH KHOMKAMHU U C Pa3Aeisiomiedl KIaBHIIN
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNBl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHHYCHHBIMH BO3MOXHOCTSIMU
37I0POBBSI IPEIOCTABIIOTCA B (POPMAX, afalITHPOBAHHBIX K OTPAaHIMUCHUSAM UX 30POBbS M BOCTIPHATHS HH(pOpMannm:

s nun ¢ HapyIIeHUsIMU 3pEHUST:
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- B IEYaTHOH (hopMe yBENMIEHHBIM HIPUPTOM,

- B (hopMe INIEeKTPOHHOTO JOKYMEHTA,

- B hopmMme ayauodaiina,

- B meqatHo# popme mpudTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meuaTHo opme,

- B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

Jlnist v ¢ HapyIIeHHsSIMH OTIOPHO-/IBUTATEIFHOTO alapara;

- B Ie4aTHOH Gopme,

- B (hopMe 3NEKTPOHHOTO JOKYMEHTA,

- B opme ayauodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatOIIIXCS.

Jnst MHBaNMMIOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBIEHO C HCIONB30BAHHEM AWMCTAHIIMOHHBIX 00Opa3zoBaTenmbHBIX TexHOonorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJMJaMH MW JIMLOAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIb3YeTCS
UHIMBHOyanbHass paborta. Ilon wHanmBHAyanbHOW paboToM moapasymeBaeTcss fABE (GOPMBI  B3aUMOJCHCTBHA C
TperoiaBaTeNeM: HWHAWBHAyanbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIONOJNHHUTENFHOE pa3bsiCHEHHE YIeOHOTO
MaTepuara W YIIyOJIeHHOE W3y4eHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHIMBHUIyaJlbHas BOCIHUTATENbHAs padoTa. MHIMBHAYyadbHBIE KOHCYJIbTAlMM HANpaBJICHbl HA MHAWBHIYAIH3ALHIO OOYIEHHMS
W YCTaHOBICHHIO BOCITUTATEIHHOTO KOHTAaKTa MEXTYy IIperojaBaTelieM M OOydJaromMMCcs WHBAIMAOM WIH OOydarommMmcs ¢
OTpaHWIEHHBIMU BO3MOXHOCTSIMHU 3{0POBBSI.

ITpy mpoBeaeHUH NPOLEAYPHl OLEHUBAHUS PE3Y/ILTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
370pOBbSl 110 AWCLUIUIMHE OOECIEYMBACTCS BBHINOIHEHHE CIEIYIONMX IOIOJHUTENBHBIX TPeOOBAHMNH B 3aBUCUMOCTH OT
HMHIBHIYAITBHBIX 0COOCHHOCTEH, 00YIatOmIXCs:

a) MHCTPYKOHS MO0 TOPAOKY IPOBEACHUS IPOIEAYPHl OICHHUBAHUS MPENOCTAaBISETCI B AOCTYmHOH ¢opme (YcTHO, B
MHUCBMEHHOIT (hopMe, B TMCbMEHHOM (opme mpudToM bpaiins, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIONEPEBOAUNKA);

0) nocrynmHas Qopma NMpeaoCTaBIICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH Qopme, B meyaTHOH (opMe YBETHICHHBIM
mpudToM, B nedatHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTA, 3a/aHUS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3a/1aHHMs IIPEIOCTABIISIFOTCS C UCIIOIB30BaHUEM CYpP/IOTIEPEBO/IA);

B) mocTymHas (opMma IIPefOCTaBICHUS OTBETOB HAa 3anaHMs (IMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MICEMEHHO mpudTOM bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0pOBBS NPELYCMAaTPUBACTCSI HMCIIOJIb30BAHME TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBHIYaJbHBIMU
0COOCHHOCTSIMH. DTH CpPEICTBAa MOTYT OBITH mpemoctaBiieHBl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHUYECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM U JIHIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3I0POBBS IIPETOCTaBIISETCS
JIOIIOJIHMTENBHOE BpeMsl Ul HOATOTOBKM OTBETa Ha 3a/laHusl, MpOLEIypa OLICHUBAHHS PE3YIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO ITAIIOB.

ITpoBenenne npolenypsl OIEHMBAHHUS pPE3yIbTaTOB OOY4EHHWS WHBAIUIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BAaHIEM JHCTAHIIOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

© ®I'BOY BO «Yenl'V»




22.03.01 ®PusnKo-XuMus NPOLECCOB VI MaTepHuanoB, MaTepuanoBefeHNe M TEXHOTOT N
Marepuanos, P I1]] " JononHuTenbHbIE I'TABbI PEHTTEHOCTPYKTYPHOTO aHanusa'",
2023 rox Hadopa, ouHasi popma o6yueHNs

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos
VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun
3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTED) B.A. TromeH1IeB

A.Tl'. ®asmutonHoBa

Crpykrypa paGodeili mporpamMMsbl COOTBETCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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