[lokyM
UHbo
Ono:
JonxH

eHT noan i 3NeKTPOHHOIMIIHOBRHAY K1 POCCUU

MaLu DenepanbHOd TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Tacka f) nepbeBVILl yapexXaeHHe BhICIIEro 00pa3oBaHus

oCTb: PekTop «Yensbunacki rocynapcrBennsiil yausepcurer» (PI'BOY BO «Henl V)

Jlatan
YHuka

89t 99t

onnucanms: 24.05.2025 12:06:60
rIbell/I nﬂ’m@gﬁmgana JucuuuiHbl "®ajoBble PaBHOBECHS M CTPYKTypooOpasoBaHue 1" 10 HanpaBiIeHUIO

TR MM%;Q%}%% 02 "duzuka" HanpasnerHocTH (podmto) Pusuka PI'BOY BO «HUenl'Y»

crp. 1

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*

da30BbIe paBHOBECUS U CTPYKTYypooOpa3zoBanue 1

HampaBienue moaroToBku (coenuajlIbHOCTD)

03.03.02 Pusuka

Hanpasnennocts (mpoduiinb)

dusuka

[IpucBanBaemas kBanudukaiys (CTEICHb)

Oakajas

dopma o0ydeHus

Oo4dHasis

['on(sr) HaGopa 2024

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS

HWHBAJIMAOB U JIUI C OTPAaHWUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbBA

Yeasaouuck 2024 1.

© ®I'BOY BO «Henl'V»




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

Pabouas nporpamma aucuuruinHb! "da30BEIe paBHOBECHS U CTPYKTypooOpa3oBanue 1" 1o HampaBICHHUIO

nonrotoBkH (creruaiabHocTH) 03.03.02 "Ou3uka" HanpasieHHOCTH (podminro) Pmsuka PI'BOY BO «Henl ' Vy» ctp. 2

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuruinHb! "da30BEIe paBHOBECHS U CTPYKTypooOpa3oBanue 1" 1o HampaBICHHUIO

nonrotoBkH (creruaiabHocTH) 03.03.02 "Ou3uka" HanpasieHHOCTH (podminro) Pmsuka PI'BOY BO «Henl ' Vy» ctp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens qUCIHATUTIHEI COPMHUPOBATH Y CTYACHTOB TEOPETHYECKUE IPEICTABICHAS O MEXaHU3MaX CTPYKTYpooOpa3oBaHUs B
Pa3IUYHBIX KPUCTAUIMYECKUX TBEPABIX TeIaX U METAJUIMYECKUX MaTepUalaX U Ha UX OCHOBE HAYYMTb aHAJIU3UPOBATH
CTPYKTYpPBI METAJUIOB U CILUIABOB, BO3HHUKAIOILIHE MPH PA3IUYHBIX MPOLIECCaX: KPUCTAIUTU3AIMHI, TOTUMOP(PHBIX
MpeBpaIIeHUX, JehOpMAIIIH U MOCIEIYIONIeM OTXKHTe, CTAPEHUN H APYIUX Hporeccax. HayduTs mpeacka3siBaTh XapakTep
U3MEHEHUH CTPYKTYpBI B pe3ylIbTaTe BHEIIHUX BO3JEHCTBUM U HAIIPABICHNUE U3MEHEHUS CBOMCTB, aHAIU3UPOBATh U
CaMOCTOSITENIFHO CTPOUTH (Pa30BbIe AUATPAMMBI U TPEICKA3BIBATH HA OCHOBE (Da30BBIX TUarpaMM M3MEHEHHUS CTPYKTYPHI U
CBOJCTB CIUIABOB B Pa3IM4YHBIX IIPOLECCAX.

Pe3yﬂbTaTLI 06yqu1/1;1 IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

ITK-1.1. O6magaeT 3HaHUAMH 00 OCHOBHBIX METO/[aX IPOBEICHUS HAYTHO-HCCIEIOBATENbCKIX Pa3paboToK B
obnacTupU3NUECKUX HAyK; 0 croco0ax IUIAHUPOBAHMS M OPTraHU3aluH UCCIIeIOBAHUH.

ITK-1.2. leMOHCTpUpPYyeT YMEHUS: IPOBOAUTH MOUCK, U3ydeHUE 1 0000ICHNE HAYIHOTO OIBITa B COOTBETCTBYIOIICH
o0nacTu ucciaeJoBaHUi; ONpeeNsATh LIeNU U 33/1a41 MITaHUPYEMBIX UCCIIeI0OBaHUH U pa3paboTOK; MPOBOAUTH UCCIIEI0BAHUE,
COCTaBJIATH €0 ONMCaHNe, (OPMYIHPOBATH BEIBOBI ITO MOJTYIEHHBIM PE3yIbTaTaM.

ITK-1.3. Mmeer npakTH4ecKuii ONBIT (HABBIKK) B 00JaCTH (PU3MUYECKUX HAYK: MPOBEICHUS HAYYHBIX HCCICIOBAHUHN B
COOTBETCTBHH C ITOCTABJICHHOM II€JIbI0; COCTABIICHHUSI OTUYETOB IO TEME U 10 Pe3yJbTaTaM IMPOBEJACHHBIX HAYIHO-
HCCIIeIOBATENIbCKUX Pa3paboToK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (pazmen) OITOIT: | b1.B.1B.06.03

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

MexaHuka

AnanmuTrdeckas TeOMETPUA

MonekynsipHast GU3HKa

Jluneiinas anrebpa

SHGKTPI/I‘ICCTBO 1 MarH€Tu3m

MartemaTuyecKui aHaIu3

Ornruka

AromHas puznka

duznka KOHACHCUPOBAHHOTO COCTOAHMA BEIICCTBA

Pentrenorpadus

Xumus

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeanIecTBYIOIIEe:

Kopposust u 3ammura MeTauion

[IpennumniiomHas npakTuka

duznka KOHACHCUPOBAHHOTO COCTOAHUA

®da3oBbIc PABHOBECHS H CTPYKTYpOoOpazoBaHue 2

duznka TPOYHOCTU U MEXaHUICCKUC CBOMCTBa TBEPABIX TCIT

duznyueckue CBOMCTBa TBEPABIX TECII

HO,ZIFOTOBKa K caa4€ v cava rocy1apCTBEHHOI'O SK3aMEHa

IMoaroToBka K Mpoleqype 3amlUTHl W 3aIUTa BBITYCKHOM KBaIH(UKaINOHHOH paboThI

3. KOMIETEHIIMY OBYYAIOIIErOCSI, ©OPMUPYEMBIE B PE3Y.JIBTATE OCBOEHHUS JUCIATIAHBI
(MOZY.JI)

IIK-1: Cnoco0eH NpuMeHATh CHelUAIM3HPOBAHHbIC 3HAHNSA, I0JIy4eHHbIE B 00,1aCTH (QU3HYECKUX HAYK, IIPU
NpoBeJeHNN HAYYHO-HCCIeI0BATe/IbCKHX pa3padoTok
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3HaTh:

Jisa moctmxenns I1K-1.1: 3akOHOMEPHOCTH CTPYKTYPOOOpa30BaHIS Pa3IMIHEIX MaTEPHAJIOB, a TAKKE KaK BIUSIOT Ne(EKTHI
KPHUCTaJJIMYECKOM CTPYKTYPhI HA CBOMCTBA MaTEPUAIIOB

YMmerh:

Hnsa goctmwxenus [1K-1.2: ucnonp3oBatk 6a30BbIe 3HAHUS IO CTPYKTYPOOOPA30BAHUIO ISl pa3pabOTKH TEXHOJIOTHIA CHHTE3a

MaTcpruaoB

Baanernb:

s moctmxenns [1K-1.3: HaBBIKOM penieHus 3a1a4 B 00JIaCTH U3YYCHUS U aHAJIN3a CTPYKTYPHI MaTepHalioB

B pesyibTaTe 0cBOCHHS JUCHMILIUHBI 00yYaIOLIUICS J0JKEH

3.1

3HaTh:

3.1.1

OCHOBHBIE KJIACCHI COBPEMEHHBIX MaTepHaJIOB, HX CBOMCTBA M 00JIaCTH IPHMEHEHHS, PUHIIAIIHI BEIOOpa
MaTepraioB, OCHOBHBIE TEXHOJIOTHYECKHE MIPOIIECCH! IIPON3BOJCTBA U 00pabOTKM MaTEpPHAIOB, 0COOCHHOCTH
’KU3HEHHOTO [IUKJIa MaTepUaloB U M3ACIUH U3 HUX; 3aKOHOMEPHOCTH CTPYKTYypooOpa3oBanus, pazoBbie
MPEBPAIICHUS B MaTepHaJax, BIMSHAC CTPYKTYPHBIX XapaKTEpPUCTHK Ha CBOWCTBA MaTepHaIIOB.

3.2

YMeTb:

3.2.1

BBIOMPATh MaTEepUAIbl AT 33JaHHBIX YCIOBUI SKCILTyaTallud C y4eTOM TPeOOBaHUII TEXHOJIOTUIHOCTH,
HaJIeXKHOCTH U JIOJITOBEYHOCTH M3/ENNI; BBIOMPATh MaTepHaIbl U TEXHOJIOTHUECKHUE TIPOLIECCHI ISl PEIICHHs
3a7a4 Mpo¢heCCHOHANBHON eI TSTFHOCTH; OTPENETATh (PU3NIecKre, MEXaHHIECKHE CBOHCTBA MATEPHAIIOB IIPH
Pa3IHYHBIX BUIAX UCTIBITAaHUIA.

3.3

Buaagern:

33.1

MIPUHIATIAMH BEIOOpa MaTepHaioB IS HJIEMEHTOB KOHCTPYKINIT 1 000pyIOBAaHNS; HABBIKAMHU HCIIOIB30BAHUS
METOJI0B CTPYKTYPHOT'O aHAJIM3a U ONpeeNeH:s (HH3UIECKIX U (PU3UKO-MEXaHUYECKUX CBOMCTB MaTEpPUAOB,
TEXHUKH 00paOOTKU SKCIIEPHUMEHTAIBHBIX JAHHBIX.

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 23ET

YacoB 1o yueOHOMY MJIaHy : 72 Bunel koHTpONsS B cemecTpax:

B TOM 4YHUCIIC

ayIUTOPHBIC 3aHITHS : 52 3aueTs 7

caMocCToATenbHas paboTa : 14,7

KOHTaKTHas pabora: 57,3

HKP: 5,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HaumeHoBaHMe pa3/ieJioB U TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Pazgen 1. Kpucrajaimnyeckasi CTpyKTypa TBepAbIX TeJsl

1.1 OnucaHue CTPYKTYPBI KprcTaiioB /JIex/ 7 6 JIT.1 JI1.2 JI1.3
JI1.4 J11.5J12.1

J12.2 J12.3J13.1

313233 35
1.2 Kpucrannuueckas cTpyktypa TBepasix e /Cp/ 7 4 JIT.1 JI1.2 J11.3
JI1.4 J11.5J12.1

JI2.2 J12.3J13.1

310352339455

Paznen 2. Tunbl XuMu4yecKHX CBsi3eil B TBEPABIX TeJaax

2.1 OCHOBHbBIE THIIBI MEKATOMHBIX CBsi3el B MaTtepuanax /Jlex/ 7 6 JIT.1 JI1.2 J11.3

JI1.4 J11.5J12.1
JI2.2 J12.3J13.1
01 3233 54
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2.2 THIBI XUMUYECKHX CBsI3el B TBepIbIX Tenax /Cp/ 7 4 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
JI2.2 JI2.3J13.1

010523354 955

Paznen 3. ledexTnl kpucTananyeckoii pemerku. Toueunbie
Ae(eKThI

3.1 JedexTbl KpucTaamuieckon pemerku. /JIex/ 7 6

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01323335

32 MonenupoBanue audy3un mpuMeceit 3amenieHus B kpucrasiax /J1a6/ 7 6

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01223355

33 Hedexts! kpucramumueckoil pemerku. Togeunsie nedextst /Cp/ 7 4

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
010233954 95

Pa3nen 4. OCHOBHbI€ THIIbI JUCJIOKALIMH U UX IBHKEHHE

4.1 Kpaessie nqucnoxanuu /JIex/ 7 4

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
01052053 35

4.2 BuHTOBEBIE M cMemIanHbIe quciiokanuy /JIex/ 7 4

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
013233 35

43 DKCIepUMEHTATBHBIC METOIBI UCCIIEIOBaHUS muciokanuii /Jlex/ 7 4

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
0103233 35

4.4 Jucnokanuu B Metaimiax /JIex/ 7 4

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.3]13.1
013233 35

4.5 Pacuer mioTHOCTH qHCIOKANNIA IO AIIEKTPOHHO-MUKPOCKOTIHIECCKUM 7 6
¢ororpadusm /J1ad/

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.3]13.1
013233 35

4.6 MonenupoBaHue IBUKECHUS KpaeBbIX AuciIokanuii /J1ad/ 7 6

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.3]13.1
013233 35

4.7 OCHOBHBIC THITBI AUCTOKAIUHA U uX nBHxeHue /Cp/ 7 2,7

J1.1J11.2J11.3
JI1.4 J11.5J12.1
JI2.2 J12.3]13.1
310523354 55

Paznen 5. Unast koHTakTHas padora

5.1 WuauBuayaabHbIC KOHCYTBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 7 53

J1.1J11.2J11.3
JI1.4 J11.5J12.1
JI2.2 J12.3J13.1
3103022354055

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

KOHTpOJ'ILHLIC pa6OTLI, OTYCTHI 110 MPAKTUYICCKUM 3aHATHUAM, BOIIPOCHI K 3a49€CTy

© ®I'BOY BO «Henl'V»
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6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIbI VI TeKylIeil aTTecTauuu

KonTponsHbIe 3a1a4n U1 1a00paTOPHBIX 3aHATHI

1. Haiitu nnmHy BEKTOpa 31€MEHTAPHOM TPAHCIAINH B KPUCTA/UIaX alMasa, eCIIM KPUCTaJUINYecKas pemeTka Kyormaeckas
TpaHEeLlEHTPUPOBAHHAS, COJIEPKUT 8 aTOMOB, MEKaTOMHOE paccrosinue 1.54 A.

2. PaccunraTth K03()(HUINEHT YIAKOBKHU JUIS TPOCTOI KyONMIECKOH PEIIeTKH

3. PaccunrtaTh K03()(UINEHT YIAKOBKHU JUIS IIPOCTOH KyON4ecKoi 00eMHOIICHTPHPOBAHHON PEIISTKN

4. PaccunrtaTh KO3(GUIMEHT YIAKOBKH I IPOCTON KyOHMUECKOH rpaHeleHTPUPOBAHHOM PeleTKH

5. Haiftu nocrosiHHyto ManenyHra 1uist TMHEHHON HENOYKU PAaBHOYAAJICHHBIX HOHOB C YEPEIYIOIINMUCS 3apsIaMH.

6. Haiit moctostHHYf0 ManienmyHra Jutst THHEHHO 1eTT0YKH paBHOYAAJICHHBIX HOHOB C YePEIYIOMHUMHUCS 3apJaMi METOI0M
OBbeHA.

7. Halitn moctosiHHytr0 MazenyHra Ais KBaJpaTHOM CETKH MOHOB.

8. Haiitn moctosHHyro Magnenynra Uit mepBoi siueiikn DBbeHa kpructaiia st NaCl.

9. B menn, 3akanennoii ¢ 600 C, cogepxurcsa 1.1*10-5 % ( aT. ) BakancHii. Kaxyro TeMnepartypy 3aKkajiku cieayeT BEIOpaTh,
9TOOBI KOHIIEHTPALUS MOPSIKa BO3pOCia Ha J1Ba opsiaka?

10. Ouenure cpeHUE PACCTOSIHUS MEXKIY PABHOBECHBIMH BaKaHCHSIMU B allFOMUHUM 1TpH 270 C U MEXIy 3aKaJIOUHBIMU
BaKaHCHAMH TIPH TOH e TeMIIepaType 1mocie 3akaiku ¢ 6270 C (IpH yCIOBHH, YTO BCe BEICOKOTEMITEPATYPHEIE
MOHOBAKaHCHH «3aMOPaKUBAIOTCS U PACTIPEETICHBI CTATUCTUYCCKU PABHOMEPHO).

11. Metamnn conepxut 0.1% (aT.) paBHOMEPHO pacnpeefeHHOH mpuMecu 3amelenns. OnpenenuTe cpeiHee paccTosHIe
MEXIy IPUMECHBIMU aTOMaMU B €JUHULIAX IEpHoJa I. 1. K. U 0. L. K. PELIETKH.

12. TTokaxuTe ¢ MOMOLIBIO IIOCTPOEHUS, YTO BEKTOP broprepca npsAMoIMHENHON LIEIOUKU MEXY3€IbHbBIX aTOMOB,
pacmosioskeHHOH B HanpaBieHun < 100> KyOW4ecKoil penieTky, paBeH HyIo.

13. B o0Opa3siie amroMIHUS [TOCIE PE3KOT0 OXJIaXKICHUS B BOJC MOSBIJIMCH JUCIOKAIIMOHHBIC IETIIH, YHCIIO KOTOPBIX PABHO
1*1015 cm-3, a cpequuit nuamerp 30 HM. OTIEHUTE KOHIICHTPAIIMIO BAKAHCUH MPH TEMIIEPAType, C KOTOPOH OXJIaXKaacs
obpaser.

14. B MenHOI (obre mocie siuepHoro 00IydeHUs MOSBHINCH JUCIOKALIMOHHBIC METIIN, YACIO KOTOPBIX coctaBuiio 1015 cm
-3, a cpennuit quamerp paBeH 40 HM. OLeHUTE KOHIICHTPAIHIO BO3HUKAIONIUX MPU 0OTYIeHHH MEAN TOUCUHBIX 1e(EKTOB,
KOHJICHCAIIUSI KOTOPBIX MpUBeia K 00pa30BaHMIO AUCIOKAIHOHHBIX ITETENb.

15. ITokaxure ¢ MOMOILBIO CXEMBI, UTO NP CKOJIBXKEHUN NPU3MATHYECKON TUCIIOKALlMOHHON NET/IM, UMEBIIEH B HCXOJHOM
MIOJIO’KEHNU KPaeBYIO OPUEHTALIMIO, MOTYT HOSBUTHCS YIACTKH ¢ BAHTOBON OpHeHTauuel (Z0MycTUTe, YTO OTAECIbHbIE
Y9aCTKH MCXOXHOMN TTETIIH HETIOIBIKHEI).

16. Ouennre (B KWIOMETPax) CyYMMapHYIO JUIMHY BCEX AUCIOKAHKA B 1cM3 OTOMOKEHHOTO METalia C MIIOTHOCTHIO
nuciaokamuii 108 cm-2.

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUM

Tunossie KOHTPOJIBHBIC BOIIPOCHI U 3alaHWs NNPEACTABJICHBI B (I)OH)IEIX OIICHOYHBIX CPCACTB 11O JUCHUIIIINHE "da3oBbIe
paBHOBECHS U CTPYKTypoOoOpazoBaHue"
Bompocsi k 3auery:

1. OnucaHue CTPYKTYpbl KPUCTAJLIOB.

2. OCHOBHBIE TUIIBI MEKaTOMHBIX CBSI3¢H B MaTepualiax.

3. JedekTs! kpUCTaIINUecKoil pereTkH.

4. Kpaesbie nucnokanuu.

5. BuHTOBBIE U CMEIIAHHBIE JUCIOKALUY.

6. OKCIepUMeHTaIbHbIE METO/BI UCCIEIOBAHUS TUCIOKAIUA.

7. Jlucnokanuu B MeTajliax.

8. OOmme mpeacTaBIeHUS O (a30BBIX PABHOBECHSIX.

9. Kpucrannuueckasi CTpykTypa METaUIM4ECKUX CIIUTKOB.

10. JlnarpaMMBbl COCTOSTHUSL.

11. OcobeHHOCTH (ha30BBIX MPEBpAIICHUI B CIUIaBaX B TBEPIOM COCTOSIHHH.

12. JluarpaMMbl COCTOSIHUSI, CTPOECHHE U CBOICTBA CILIABOB.

13. Pa3pymenne MeTamios.

14. [IpouHOCTH METAIIOB.

15. Pacder mIOTHOCTH AMCIIOKANNH IO 3IEKTPOHHO-MHUKPOCKONMYECKUM (oTorpadusam.
16. MopenupoBaHue JIBUXKEHHUS KPAaEBbIX JUCIOKALUH.

17. MopnenupoBanue 1udQy3un mpuMecei 3aMeleHHs B KpUcTaulax.

18. INoctpoenne (azoBbIX quarpamMM OHHAPHBIX PACIDIABOB, 0OPa3YIOIINX OTpaHHMYCHHBIC TBEPIBIC PaCTBOPHI U
IBTEKTHKY.

19. IToctpoenue ¢a3oBbIX nuarpaMM OWHAPHBIX PACIUIaBOB, 0OPa3yIOIIUX OTPaHWYEHHBIE TBEPIbIE PACTBOPHI U
HNEPUTEKTHKY.

© ®I'BOY BO «Henl'V»




B

MIMHOBPHAYKHU POCCHU
denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpeXKICHHE BBICIIET0 00pa30BaHuUs

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

Pabouas nporpamma aucuuruinHb! "da30BEIe paBHOBECHS U CTPYKTypooOpa3oBanue 1" 1o HampaBICHHUIO
nonrotoBkH (creruaiabHocTH) 03.03.02 "Ou3uka" HanpasieHHOCTH (podminro) Pmsuka PI'BOY BO «Henl ' Vy»

crp. 7

20.

21.

INoctpoenne (azoBbIX auarpaMM OMHAPHBIX PACIIABOB, 0OPa3YIOMNX OTPaHHMYCHHBIC TBEPIbIE PAaCTBOPHI U
XUMHUYECKHUE COCANHEHNS.
IMToctpoenne ($a30BbIX qUArpaMM TPOWHBIX CHCTEM.

6.4. Kputepuu oneHuBaHUA

OueHKa ypoBHS OCBOSHUS! AUCLIUIUINHEI IIPOU3BOIUTCS B XO/I€ 3a4€Ta, IPOBOANMOTO B YCTHO-IIMCBMEHHOM (opMe B KOHIIE 7
ceMecTpa 110 TeMaM IIPAKTUYECKUX U JIEKIMOHHBIX 3aHATHH, a Takxke 10 TeMaM, BeiHOCUMBIM Ha CPC. Ouenka "3a4ureHo"

CTaBUTHCA IMPU YCBOCHUUN MaTepuala JTUCHUIUIMHBI U TPU BBINOJIHEHUN KOHTPOJbHBIX BaHaHHﬁ.

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

7.1. PexomeHnayemas TuTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | bynunoposa . B., ®a30Bble PABHOBECUS B MHOTOKOMIIOHEHTHBIX CUCTEMAX: Kaszans : OBC
Tlamameraunos 1O. ydae6HOe mocodue Kazanckuii
I'., Apomesckas X. (https://biblioclub.ru/index.php?page=book&id=427846) HAI[HOHATbHBIN
M., bapabanos B. HCCIIEIOBATENBCK
I1., ITpockypuna B. uit
E. TEXHOJIOTUYECKU
1 YHUBEPCUTET
(KHUTY), 2014
JI1.2 | bynupoposa I'. B., ®Da30BBIC PABHOBECHS B OJJHOKOMITIOHEHTHBIX CHCTeMax: yaeOHoe |Kazans : OBC
Tansmerouuos O. rnocooue Kazanckuii
I'., SApomesckas X. (https://biblioclub.ru/index.php?page=book&id=427849) HAI[MOHATbHBIN
M., bapabanos B. HCCIIEIOBATENBCK
I1., lIumosa C. B. 2478
TEXHOJIOTHUECKH
I YHUBEPCUTET
(KHUTY), 2014
JI1.3 | Kutrens Y. Beenenne B pu3MKy TBEpAOTO TeNa: HAyIHAs IUTEpPaTypa Mocksa : Hayka, 3BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.4 | Tlpynaukos B. B., ®a30BbIe MEPEXOBI U METOJBI UX KOMITBIOTEPHOTO Mockega : 9BC
Baxunos A. H., MOJICTTHPOBAHNS: yIeOHOE TToco0ue ®usmaraur, 2009
[pynuuxos I1. B. (https://biblioclub.ru/index.php?page=book&id=68374)
JI1.5 | JIeontox H. U, Kpucramnorpadus: 3apoxaenue, pocT ¥ MOpQOIOTHs Mockaa : FOpaitr, 3BC
Konopynuna E. B., KpPHUCTAJJIOB: yueOHOE ocodue Uil By30B 2023
Bonkosa E. A, (https://urait.ru/bcode/514543)
Maisues B. B.
7.1.2. JlonoJHHUTENIbHAS JTUTEPATYPA
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | bongsipes A. K. Kpucramnorpadus: HayaHas IuTepaTypa Jlenunrpan, OBC
(https://biblioclub.ru/index.php?page=book&id=230330) Mocksa,
I'po3Hsbrit,
HoBocubupck :
OHTU HKTII
CCCP, 1934
JI2.2 | YerBepukosa A. T Kpucrannorpadus: yaedHoe mocodue OpenOypr : 9bC
(https://biblioclub.ru/index.php?page=book&id=260745) OpeHOyprekuii
TOCYNapCTBEHHEI
1 YHUBEpPCUTET,
2012
JI2.3 | Epemun B. B., OcHOBBI 00111IeH 1 (HU3NIECKOH XUMUH: YIeOHOE TOCOOHe ISt JonronpynHerii:
Bopmesckuii A. 5. BY30B Wnrennexr, 2012
7.1.3. Metoauueckue pa3padoTKu
ABTODBI, 3arnaBue | WznarensctBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | benenkos E. A., [IpakTrkyM 10 (a30BBEIM PABHOBECHSIM U YemnstOnHCK : 9bC
I'pemnsikos B. A. CTPYKTYpOOOpPa30BaHUIO W3narenscTBO
(http://library.csu.ru/rbooks2/view2? YesstOuHCKOro
code=local/007725/belenkovea) TOCYIapCTBEHHOT
O YHUBEPCHUTETA,
2016

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-0nOnoTeynas cucrema (ObC) / nznarenscrBo Jlane. URL:
http://e.lanbook.com/

92 | YHuBepcuteTckas OuOImoTeka OHIaiH [ DNEeKTPOHHBIH pecypc] : anekTpoHHo-oubmoteunas cuctema (95C) / OO0
Hupexrmenua [Ma6mumuar. URL: http://biblioclub.ru/

23 | FOpaiiT [DnekTpoHHEIH pecypc] : anekTpoHHo-0nbmmoTeunas cucrema (ObC) / mzgarensctBo HOpaiit. URL: urait.ru

34 |eLIBRARY.RU [OnexrpoHHEIH pecypc] : anekTponHas 6ubnnoTeka / Hayd. snexkrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

35 |Hayunas 6ubnmoteka YensiOMHCKOTO rocyapCTBEHHOTO YHHBepcuTera www.lib.csu.ru

7.3 llepevyenb UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

MS Office365

Adobe Reader

WinDjView

PascalABC

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 6a3b1 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHEBIH KaTanor HaydHoi 6ubmuoreku YenlY [DnekTpoHHBIH pecype] : 6a3a ganHbIxX / Yensd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkxum moctyna: TOJIbKO W3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIM.

3. Web of Science : mynsTuarcIiMIuinHapHast pedepatuBHas 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum noctyma:
Juid 3aperucTpup. nonb3osareneid Yenl'V. — TekcT : 31eKTPOHHBIN.

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

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrn. — Pexum focTymna: i 3aperucTpup. Mojib30BaTeneit
Yenl'V. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHUE AUCHUILIHHBI OCYIIECTBISIETCA B Y4€OHOH ayUTOPHUHU NIEPBOTO KOPITyca, pacCUUTAaHHOI Ha 25 ctyaeHToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYJEHTOB, TO IMCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

Jl1st ycHenHoro 0CBOCHHS TUCHMILTHHBI ayTUTOPHS JIOJDKHA ObITh 000pyn0BaHa MyIbTUMEANIHBIM KOMIUIEKCOM U SKPaHOM
JUI IEMOHCTPALUK CIaliOBBIX NIPE3CHTALIUMI.

Vcrionp3yroTest 3IeKTPOHHBIN YHTANBHEIA 321 HaydHoH Oubmmorexu Yenl'VY (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pr3mku Kadenpsl TeopeTndeckoil hpusnku (ayauropus 222) s cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHbIE TIEPCOHATIBHBIMU KOMITbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecnieueH AOCTYI K
Pa3IMYHOMN CIPaBOYHON JIUTEPATYPE, SHIMKIIONEUSIM, OnOIMorpaduecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «MHTepHeT».
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OO0ydJeHne HHBAJIM/OB | JIUI] C OTPaHIMYEHHBIMHA BO3MOKHOCTSIMH 3I0POBbS OCYIIECTBIISIETCS C IPIMEHEHHEM CIIE/TYIOIIETO
CIIEIMATBbHOTO 000PYIOBAHUS:

a) JUIS T C HapYIIEHUEM CiTyXa (aKyCTHYECKUH yCHIUTENb W KOJIOHKH, MyJIbTUMEIUIHHBIA IIPOEKTOD);

0) U1 TUIT ¢ HAapyIIeHneM 3peHus (MYIbTHMEUHHBIN MPOEKTOp (MCIOIb30BaHNE IPE3CHTAIINH C YKPYITHEHHBIM TEKCTOM);

B) JUTS JIMII C HAPYIICHHEM OTIOPHO-IBUTATEIFHOTO anmapara (IepcoHaNbHBIC MOOMIBHBIC KOMITBIOTEPEI — HETOYKH).

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

Ipu M3ydeHny JaHHOW MCIUILIMHBI NCIIOJIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHE 3aHATHSI M CAMOCTOATENbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3jIaraeT OCHOBHOE Co/lepkaHue TeM mporpaMMel. [IpopaboTky
JIEKIIMOHHOTO MaTepHraa XelaTeIbHO MPOBOANTH KaK IOCIe KaXKIO0TO 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOEUHO MOIYYEHHBIE CBEAECHHS U COCTaBUTH IIENbHYIO KapTUHY. CTyIEHTY cleayeT paBHOMEPHO B TEUECHHE
CEMECTpa paclpeneNsiTh yIeOHy0 Harpy3Ky I10 IIOJITOTOBKE K CEMHHApaM, CaMOCTOSITENIbHON paboTe 1o TeMaM, BBIHOCHMBIM
Ha CaMOCTOSATEIILHYIO PabOTy CTy/ICHTA.

Ha mpakTHueckux 3aHATHIX PaCCMaTPUBAIOTCS OCHOBHBIE METOABI U IIPUEMBI PEIIeHHUs 3a1a4. PekoMeHayeTcs nepen
Ka)bIM MIPAKTHYECKUM 3aHATUEM BBITIOJIHUTH JOMAIIIHEE 3aJaHUE, YTO MO3BOJIHUT JIy4llle YCBOMTh NMPEAbIYIINHA MaTepHa,
1 M3y9UTH JIEKITMOHHBIN MaTepHaI 0 TPEICTOAIICH TeMe.

BaXHBIM MOMEHTOM IPH U3Y4CHUH 000 AUCIUTUTHHEI SBIISCTCS OPTaHU3AII CAMOCTOATEIbHON paboThl. IIpu ocBoeHHM
MaTepuana He ClefyeT CTPEMUTHCS K MEXaHW4IeCKOMY 3alIOMHHAHUIO IIPUBEICHHBIX OIpeeNneHn, GopMylTupoBOK U
TIOJIOKEHHMH, eciti TpeOoBaHus K Bam mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢(ekTHBHOI MOXKET OKa3aThCsl MOIBITKA
TIOHSTH CYTh SIBJICHHS, BEIPAaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJCPKAITUNHCS B pEKOMEHIOBAaHHON
nutepartype. CkazaHHOEe 0c0OeHHO 3()(heKTUBHO, KOTIA Pedb UIET O TAKUX TPEOOBAHUAX, KAK KIIOHUMAET) HIIH «UMEET
npencrasienne». Hanportus, ecnu Bl nMeeTe €10 ¢ TpeOGOBaHNEM K AESATEIBHOCTH «I0JKEH YMETEY, TO PeKOMEHTyeTCst
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE IEATEIBHOCTH. Bee 3TO MMeeT HemocpeCTBEHHOE OTHOIICHHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHATUAM. [Ipr BOSHUKHOBEHIH BOIIPOCOB IO TeMaM, BeiHOCHMBIM Ha CPC, crnenyer oOpaTHThCS 32
KOHCYIbTaIMeN K PernoAaBaTeNto, BeylleMy JeKI[HOHHbIE 3aHATHA. B TeueHue Bcero cemecTpa pu OCBOGHHUH Kypca
HCIIONIB30BaTh CHEHAIBHYIO JINTEpaTypy, HMetoltytocs B onbanorexe UenlY 1 Ha 37€KTPOHHBIX HOCUTEIISX.

ITpu moaTOTOBKE K MPAKTHYECKUM 3aHATHAM CTYACHTHI MOTYT ITOJIb30BAaThCA IEKTPOHHBIME MaTepHalaMH, Pa3MEIICHHBIMH
Ha caiftax KOH(epeHIHH, JTeKTPOHHBIMUA KHUTaMH U JOCTYIOM K BEAYIIUM HEePHOIUIECKUM KypHAIaM, UMEIOLIUMCS B
Hay4HOI Onbinoreke ynusepcurera. CTyaeHTaM HEOOXO0AUMO U3YUUTb JINTEPATYPY, PEKOMEHIYEMYIO PENOIaBaTeIIsIMU.

B ocBoeHnn mucuminHB! (MOIYIIS) HHBAJIHIAMH ¥ JIIIAMA C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHUE UMEeT HHANBHAYyaIbHas paboTa. [Tox mHANBHAYaTbHOM PabOTOIl mogpazymMeBaeTcs ABe (GOpMBI B3aNMOJCHCTBUS C
npernojaBaTesaeM: HHIUBUIyaIbHas yueOHas paboTa (KOHCYNbTAlMN), T.€. IOTOJIHUTENbHOE pa3bsiCHEHHE YueOHOTO
MaTepHala 1 yriryOJIeHHOe U3ydeHHe MaTepralla ¢ TEMH 00yJalOUMUCS, KOTOPBIE B 3TOM 3aWHTEPECOBAHBI, U
WHIVBHIyalbHast BOCHHTATeNbHas padoTa. IHANBHTyaTbHEIE KOHCY/IBTAIIMH IO IPEIMETY SBIISICTCS BaXXHBIM (DaKTOpOM,
CIIOCOOCTBYIOIIMM MHANBUIYaTH3aIH O0YIEHHUS U YCTAHOBIEHHUIO BOCITUTATEIBHOTO KOHTAKTa MEXAY MPENojaBaTeNeM 1
00yJalomuMcst THBAJIUIOM WM 00Y4aloMMCsl ¢ OTPaHNYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS.

B ciysae npuMeHeHus Tpu 00ydeHHH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHUS, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJArOIMUXCSI U TPEHOAaBaTENsI OCYIIECTBISIETCS B PEKUME PEATbHOTO BPEMEHH (OHIAHH-IEeKIUN
(BeOHMHApBI), YaThl, BUICO-KOH(PEPCHIMU | JP.) WIKA OTIOKSHHOTO BPEMEHH (CHCTEeMa AUCTAaHIMOHHOTO 00ydeHus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpu 0Oydenny nHI ¢ OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3/JOPOBBS AJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTenbHbIE TEXHOJIOTUH MPEeIycMaTPUBAIOT BOSMOXKXHOCTH IIpUeMa-Tiepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUTMHEI ¢ TPAMEHSHHEM 3JICKTPOHHOTO 00YJIeHHs, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, 10T) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JIOKEHUS 0 peann3alui OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00y4eHUs U IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYapCTBEHHOM OIO/PKETHOM 00pa30BaTENbHOM YUPEXKICHUH BRICIIEro 00pa3oBanus «YeasOnHCKU rocynapCcTBeHHbIN
yHHEBepcHUTeT», «I10705KeHNs 0 TTOpsAAKe 3aUeTa 00YJIAIONIIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO JEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUHUILINH (MOJYyIeil), IPaKTHK, JOOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B uckmoanTenpHbIX cirydasx ((hopc-Maxkop U T.I1.) IPU peann3aniy 00pa30BaTeNbHON IS TETFHOCTH C
npumMenenreM 30, JIOT Moryr npuMeHsTh KOMIIOHEHTBI, He BXOJISIINE B IIEPEUCHb JIEKTPOHHOH HH(POPMAaLMOHHO-
00pa3oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUA JUCIIMITJINHBI OBYYAIOIIUMHUCH C
NHBAJINMJIHOCTBIO 1 O'PAHUYEHHBIMHU BO3SMOXHOCTSAMU 31IOPOBbS
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OcBoeHHE AMCHUILTIMHEI WHBATHAAMH W JHUIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBIISICTCS C
UCIIONIB30BAaHUEM CIICLMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, MPegoCcTaBIsieMbIX
PecypcHbIM y4eOHO-METOANYECKUM IIEHTPOM O OOYHYEHHIO WHBAIWIOB U JIMI[ C OrPaHMYCHHBIMU BO3MOXXHOCTSIMU 310POBBS
Yenl'V mo 3ampocy o0ydaromerocs.

1. MoOunbHBIe cHeUaIbHbIe TEXHUYECKHE CPEJCTBA IS JIUIl ¢ HAPYIMICHUSMH 3PEHHS: MOPTATHBHBINA KOMIIBIOTEP
¢ BBOJOM/BBIBOJOM mmpudtom bpaiins ¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOykn ¢ mpOrpaMMHON 3KPaHHOTO
noctynia NVDA; 3eKTpoHHbIC YBEIWMUYUTEIH YIS YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTEN TMOPTATUBHBIC, TH(IIOMIICED;
(G POBBIE TUKTOPOHEI.

2. MoOunbHble CcHeluadbHble TEXHUYECKHE CpEICTBA U JIHI C HapyIIeHHAMH ClIyXa: CHCTeMa CBOOOJHOTO
3ByKOBOTO IIOJISl CO BCTPOEHHOM coBMecTHMMOCTbIO ¢ FM-ycrpoiictBamu; panuoknaccel «ConeT-PCM» ¢ mepenaTd4mkom,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(MOPMAIMOHHAS A CIaOOCHBIIAKX ITepeHocHas «lIcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IPOrpaMMHUPYEMBIC CIyXOBBIC AaIapaTsl
UHIUBUIYabHOTO MOJIb30BaHMUS.

3. AccuctuBHBIC WH()OPMAIMOHHBIC TEXHOJOTWH: IPOTPaMMHOE OOECIIeUeHHE JKPAHHOTO JOCTYNIAa C CHHTE30M
pean NVDA; mporpaMMBI SKpaHHOTO YBEIHUYCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
IporpaMMBbl PEUeBOT0 CHHTE3a ATl MOOUIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; dYKpaHHas JIyTa.

ITpn HeoOXoamMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHYECKUX HWIIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPbI, 3KPAHHBIC JTYIIBI).

B yueOHble aymuropuu obecniednBaeTcsi OECIPENATCTBEHHBIH AOCTYN IUIsi OOY4JalOmIMXCSl WHBAINAOB M OOydarommxcs ¢
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSl. B Kaxmoll ayguropuu, TIe OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJNMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyLeHUH UX 340pPOBbsl.

Jlns ocBOeHMs MUCHUIIMHBI MHBAIHIAM M JHLAM C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 3[0POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEJACTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OHONMOTEKH
UYenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMaX, C MOMOIIBIO CHEHMANbHBIX TEXHMYECKHMX U IIPOrPaMMHBIX CPEICTB
(pabouee MecTo I HE3PSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYEHHEM dKPaHHOTO JOCTyNa ¢ cHHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAaMHU U C pa3ieisiomiell KIaBHUIIH
HaKJIAKOM).

Y4eOHO-METOIMYECKHE MAaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JIHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3II0POBBS MIPEAOCTABIIAIOTCA B (popMax, aTallTHPOBAHHBIX K OTPAHNYEHUAM X 340POBhS M BOCHPHATHS HHPOPMAIHH:

JUist UL ¢ HapYIIEHUSIMU 3pCHUST:

- B Ie4aTHOH hopMe yBeNUUEHHBIM LIPUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B medaTHoi Gopme mpudrom Bpaiins.

Jlist UL ¢ HapyIeHUsIMU CITyXa:

- B Ie4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlist mun ¢ HapyIeHUsIMU OIIOPHO-ABUTATENBHOTO allapara:

- B IeYaTHOH Gopme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH TepedeHb MOKET ObITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI€HTa 00YJalOmHUXCsl.

JIis MHBANMMIOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJB30BAHHEM ANCTAHIMOHHBIX 0Opa3zoBarenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMHM [OUCHMIUIMHBI HMHBalIWAaMH M JHMLOAMH C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0pPOBbS  HCIOJb3YeTCs
WHIUBHOyanbHass pabora. Ilox wHAmMBHOyanpHOW paboToif ToapasymeBaeTcs J1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeseM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAalMH), T.€. JAONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3yd4eHHe MaTepuana ¢ TeMH OOydalomMMHCS, KOTOpPBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBHIyaTbHBIE KOHCYIBTAIIMHM HAIPaBICHBl HA MHAWBHIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydJaromUMCcs HHBATHAOM WM OOydarommmcs ¢
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 310POBBSI.

ITpu mpoBeneHHM NpoLEnypbl OLEHWBAHUS PE3YNbTATOB OOy4E€HHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU
3I0POBBSl MO JUCIUIUIMHE OOECIICYMBACTCS BBINOJTHEHHE CIEAYIOMNX JOMOTHHUTENBHBIX TPeOOBAaHHWI B 3aBHCHMOCTH OT
WHIVBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) WMHCTPYKLHUS 10 TIOPSIKY IPOBENCHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISiETC B HOCTYMHOH ¢opme (ycTHO, B
MICEMEHHOI hopMe, B MICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpIOIIePEBOTINKA);
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6) nocrymHas (opma NMpesOCTaBICHNS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH opMe yBETHIECHHBIM
mpudToM, B neyatHoi popme mpudrom bpaiins, B popme 3MEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a7aHMs TIPEIOCTABIISIOTCS C HCTIOIb30BAHUEM CYPIOIIEPEBOIa);

B) JocTymHas (opMma TpeqoCTaBIeHHS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHo mpudTom bpaiiis, ¢ uCroabp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

IIpn mpoBexeHNWHM NPOLEAYPHI OLEHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMUAOB M JIMI] C OIPAaHHYEHHBIMH BO3MOXKHOCTAMH
30POBbsl TIPEAYCMATPUBACTCSI KCIIOIb30BAHUE TEXHHYECKHX CPEACTB, HEOOXOJMMBIX MM B CBS3M C MX HMHIUBHIYaJbHBIMU
0COOCHHOCTSIMH. DTH CpPEICTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpencra. Ilpy HEOOXOIMMOCTH WHBANMIaM M JIMIAM C OIPAaHWYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI IIPEIOCTABIISETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHWBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JHCLHUIIMHE MOKET POBOJUTHCS B HECKOJIBKO ITAIOB.

ITpoBeneHue mpouexypbl OLECHUBAHUS PE3YJIbTAaTOB OOYYeHHsS HWHBAIWIOB M JIML C OIPAaHHYCHHBIMH BO3MOXKHOCTSAMH
37I0pOBBSI JIOITYCKAETCsI C UCIOJIb30BAaHUEM JUCTAHIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHHI.
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