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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nucuurmumabl «I10mynpoBOTHUKOBBIE M ONTOBOJIOKOHHBIE JIa3€PhD» COCTOUT B U3YYCHUH (PU3UKU PACHPOCTPAHEHHS
9MIEKTPOMArHUTHOTO M3Iy4eHHs B CBOOOHOM NPOCTPAHCTBE, BOIHOBOAAX M PE30HATOPAX, OCHOBHBIX MOHATHI (DM3UKU TBEPAOTO
Tena, GU3NYECKUX MPUHIUIIOB paObOTHl TBEPIOTEIBHBIX, ONTOBOJOKOHHBIX H MOJYIPOBOJHUKOBBIX Ja3€pOB, a TAKXKE OCHOBHBIX
HalnpaBJIeHUH UX IPUMEHEHHUSL.

OCHOBHEIE 3aJa4uu JUCHHUILIUHBIL:

— 3HaKOMCTBO C TEXHHKOI TBEPOTEJIBLHBIX, ONTOBOJOKOHHBIX U MOJYIPOBOJHUKOBBIX JIa3€POB, BKIIIOYasi HAHOTEXHOJIOTUU
OINITOBOJIOKOHHBIX U ONTOYIEKTPOHHBIX MOIYIPOBOTHUKOBEIX IPHOOPOB.

— 3HaKOMCTBO C TMPUMCHCHUAMHU TBEPAOTCIBHBIX, OIITOBOJIOKOHHBIX U ITOJIYIIPOBOJHHUKOBBIX JIa3€POB B HAYYHBIX UCCICOOBAHUAX,
TEXHHUKE, TCXHOJIOTUH U MEIUIIUHE.

Pe3yJ’ILT3.TI)I 06y'-IeHI/I$I 10 JTUCHUIITIMHE HAIIPABJICHbBI HA JOCTHKCHUEC NHAUKATOPOB:

TIK-1.1. Obnanaer 3HaHUAMH 00 OCHOBHBIX METOJIaX MPOBEIACHUS HAyYHO-UCCIICIOBATEILCKUX Pa3pabOTOK B 00IacTH
(dyHmaMeHTaIbHON (QU3UKH; O CI0cO0aX MIIAHMPOBAHUS U OPTaHU3alUH UCCIICT0BAHHIA.

[IK-1.2. leMoHCTpUpyeT yMEHHUS: IPOBOAUTD IOUCK, U3yUCHUE U 0000IEeHNEe HAYYHOTO OIIbITa B COOTBETCTBYIONIEH 001acTu
UCCIIEOBAHUM; OIPEeNIATh LeIM U 33134 IJIaHUPYEMBIX UCCIIEeJOBaHUIl U pa3paboTOK; IPOBOJAUTH UCCIEAOBAHUE, COCTABIIATH €r0
onucanue, GopMyIHUPOBATh BHIBOJBI [0 TIOJIyYEHHBIM PE3yIbTaTaM.

TIK-1.3. imeet npakTHYeCKUii ONBIT (HABBIKK) B 001acTH (QyHJAMEHTAIbHOM (DU3MKU: TIPOBECHUS HAYYHBIX UCCIICIOBAHUHN B
COOTBETCTBHH C ITOCTABJICHHOH 1IEJIbI0; COCTABIICHHUS OTYETOB 10 TEME U 110 Pe3yJbTaTaM MPOBEJACHHBIX HAYYHO-
HCCIIEI0BATENLCKHUX Pa3paboOToK.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Luk (pasaen) OIOLT: [B1.B.J1B.05.01

2.1 TpeGoBaHus K NpeJBapuUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

Juddepennyanbable ypaBHEHUS

MaremaTuyeckuii aHaIu3

MonexkynsipHas puzuka

OnTuka

3H€KTpI/I‘ICCTBO U Mari€Ttusm

JlazepHast ¢pusnka

2.2 JIncuMIINHBI U NPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHUE JAHHOW AUCHMIIIMHBI (MOAYJIs1) HeOOX0ANMO KaK MpeAllecTByIolee:

IlogroroBka K Tpouenype 3aliuThl U 3alIUTa BBITYCKHOH KBATU(QHKAIIMOHHON PaboTHI

3. KOMIIETEHLIIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

IIK-1: Crioco6en NpuMeHSATh CeNNAJIM3HPOBAHHBIE 3HAHNSA, MOJIYUeHHbIE B 00J1acTH (PyHAaMeHTAIbHOH PU3NKH, IPH
NPOBeleHUH HAYYHO-HCCIIeA0BATe/ILCKUX Pa3padoTok

3HaTh:

ﬂﬂﬂ JOCTHIXKCHUA TIK-1.1: ocHOBBI TEOPUHN paCIPOCTPAHCHUS JICKTPOMArHUTHOI'O U3JIYYCHUS B CBO60,I[HOM MMPOCTPAHCTBE,
BOJIHOBOJAX M pE€30HATOpAX; (1)1/131/11{€CKI/IC TIPUHIUIIBI pa6OT])I TBEPAOTECJIbHBIX, OIITOBOJIOKOHHBIX U IMOJYIIPOBOJHUKOBLIX JIa3€POB

YMmeTnb:

Jns noctmwkenus I1K-1.2: ucnons30BaTh NOTyYSHHBIE 3HAHNS NIPHU U3YUIECHUN (PU3NUECKUX MPUHIUIOB PaOOTHI J1a3epOB; IPHUMEHSTh
9TH 3HaHM UL 3HAKOMCTBA C TEXHUKOM TBEPAOTEIBHBIX, ONTOBOJOKOHHBIX M OJTYIPOBOAHUKOBBIX J1a3€POB, BKIIOYas TEXHOJIOTHA
OINITOBOJIOKOHHBIX U ONTO3JIEKTPOHHBIX NOIYIPOBOJHUKOBBIX IPUOOPOB

Baaners:

Jns noctmkenns I1K-1.3: HaBBIKOM pelIeHUs] KOHKPETHBIX (PU3NYECKUX 3a7ad

B pe3yabTaTe 0cBOCHMS AMCUMIIIMHBI 00yYaKOIIMiica 0/IKeH

3.1{3naTn:
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3.1.1

OCHOBBI TEOPUH PACIIPOCTPAHEHHS JIEKTPOMArHUTHOTO M3JIyYeHHsI B CBOOOIHOM MPOCTPAHCTBE, BOJHOBOIAX U
pe3oHaTopax; GU3HIeCKUe IPHHIHITEI PAOOTHI TBEPAOTEIBHBIX, ONTOBOJIOKOHHBIX M MOIYIIPOBOIHUKOBBIX JIA3€POB

3.2|YmeTh:

321

WCTIONB30BATh MMOMyYeHHbIe 3HAHUS PU N3yYeHUH HU3HIECKUX PUHIMIIOB paOOTHI JIa3epOB; IPUMEHATH 3TH 3HAHHS
JUISl 3HAKOMCTBA C TEXHUKOH TBEPOTENBHBIX, ONTOBOJOKOHHBIX M MOJIYIPOBOJHUKOBBIX Ja3epOB, BKIIOYas
TEXHOJIOTHH ONTOBOJIOKOHHBIX M ONITOYJIEKTPOHHBIX HOIYIIPOBOAHUKOBBIX TPUOOPOB

3.3|Biuanern:

331

HaBBIKOM PCIICHUA KOHKPETHBIX (bI/BI/ILIECKI/IX 3amaqd

4. OFbEM JUCIUIIJIMHBI (MOIY.JIsT)

O6Lwasa TpyaoemMKocTb

23ET

Yacos 110 y4eOHOMY IUIaHY :
B TOM YHCIIC

AyJUTOPHBIC 3aHSITHUS :
caMOCTOsTeIbHAs padoTa :

KOHTaKTHas pabora: 57,3

72

52 3a4eThl 7

14,7

Bupt KOHTpPOJIA B CEMECTpax:

HKP: 5,3
5. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MOJIY JIST)
Kon HaunmenoBaHue pa3/iesioB U TeM /BUJA 3aHATUS/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc

Pa3nea 1. OnTnyeckne BOJHOBOIBI

1.1 Pacnpoctpanenue u3iyueHus B ONTOBOJIOKHAX. THUIIBI ONITOBOJIOKOH. 7 16 |J1.1J11.2J12.1 J12.2
UwmcnoBast ariepTypa onTOBOJIIOKHA. MHOTOMOOBEIE M OTHOMOJIOBBIE JI2.3
BOJIOKHA. JIydeBas Teopusi ONTHYECKUX BOIHOBOJOB. /JIek/ 013233 24 35

1.2 Pacnipoctpanenue n3mydeHns B ONTOBOJIOKHAX. THITHI ONITOBOJIOKOH. 7 8 JIT.1JI1.2J12.1 J12.2
Yucnosas anepTypa OnTOBOJIOKHa. MHOTOMOJIOBBIE U OZJHOMO/IOBBIE JI2.3
BOJIOKHA. JIyueBast Teopust ONTHYECKUX BOIHOBOAOB. /IIp/ 01325334055

1.3 Pacnipoctpanenue n3mydeHns B ONTOBOJIOKHAX. THITBI ONTOBOJIOKOH. 7 5,7 |J1.1J11.2J12.1 JI12.2
Yucnosas anepTypa OnTOBOJIOKHa. MHOTOMOJIOBBIE U OZJHOMO/IOBBIE J12.3
BOJIOKHA. JIydeBas TeOpusi ONTHYECKUX BOJHOBOMOB. /Cp/ 01325334055
Pa3nen 2. OcHoBBI PU3MKH MOJIYNPOBOIHMKOBBIX MPUOOPOB

2.1 Pacnipoctpanenue 31eKTpOHOB B KBAHTOBOPa3MEPHBIX CTPYKTypax. 7 12 JIT.1JI1.2J12.1 J12.2
Ycunenue sazepHbIX UMITyIbcoB. OnTHYecKas Hakauka. TpaHCIATOpBI- J12.3
MPOCTPAHCTBEHHBIC PHIBTPHI. /JIek/ 215233 34 D5

2.2 Pacnipoctpanenne 35eKTpOHOB B KBAaHTOBOPAa3MEPHBIX CTPYKTYpax. 7 8 JIT.1 JI1.2J12.1 J12.2
YcuneHue na3epHbIX UMITyIbCOB. OnTHueckas Hakauka. TpaHCIATOpEI- J12.3
MpoCcTpaHCTBeHHbIC GUILTPHI. /TIp/ 215233 34 35

2.3 Pacnipoctpanenne 35eKTpOHOB B KBAaHTOBOPAa3MEPHBIX CTPYKTYpax. 7 6 JI1.1 J11.2J12.1 J12.2
VYcunneHne Ja3epHbIX UMITYIbCOB. OnTHYecKkast Hakauka. TpaHCIsATOpHI- J12.3
HIpOCTpaHCTBEHHbIE GUIBLTPLL /Cp/ 013233 24 35
Paznean 3. [osynpoBogHUKOBBIE JIa3epPbl U CBETOIMO/AbI

3.1 TTomynpoBogHuKOBBIE J1azepbl. PoTodU3NUECKUE CBOMCTBA 7 6 JI1.1 J11.2J12.1 J12.2

IMOJIYIIPOBOJAHHUKOBBIX JIa3€POB. I/IBJ'Iy‘IaTGJ'II)HI)Ie u 663]:13J1y1121T6J'H)HI)I€

nepexozpl. Hakauka momynpoBoJHHKOBBIX Ja3epoB. Jlazep Ha romonepexoze.

Jlazep Ha nBoitHOM rereponepexoae. POC-nazepsl. MogynsaiuoHnHas
CHOCOOHOCTH MOJTYNPOBOAHUKOBBIX J1a3epOB. [10J1yIpOBOIHUKOBEIC
CTPYKTYPHI JIa3epOB M CBETOMOOB. JIa3epbl Ha KBAaHTOBBIX TOUKax. /JIek/

J12.3
01223334055
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32 [onynpoBoaHuKOBBIE J1azepbl. PoTOU3NIECKUE CBOWCTBA 7 2 JIL.1JI1.2J12.1 J12.2
MOJTYIIPOBOJHUKOBBIX JIa3epoB. M3nyuaTenbHble U Oe3bI3TydaTesbHbIC J12.3
nepexozsl. Hakauka noaynpoBoJHUKOBBIX JIa3epoB. JIazep Ha roMomnepexoe. 013233 54 55
Jlazep Ha gBoiiHOM reteponepexoae. POC-nazepsl. MoaymnsunonHast
CIOCOOHOCTH IOJIYIIPOBOIHUKOBBIX JIa3epoB. [101ynpoBOAHUKOBEIE
CTPYKTYPHI J1a3epOB U CBETOHOA0B. JIazephl Ha KBaHTOBBIX Toukax. /I1p/

33 [MonynpoBogHKHKOBBIE J1azepbl. PoTOU3NUECKUE CBOMCTBA 7 3 JIT.1J11.2J12.1 JI2.2
MIOJIYIIPOBOJHUKOBBIX J1a3epoB. M3iyuaTenbHble U Oe3bI31TyyaTebHbIe J2.3
nepexopl. Hakauka moaynpoBOAHUKOBEIX Ja3epoB. Jlazep Ha roMmonepexoe. 21320335435
Jlazep Ha aBoiiHOM rereponepexoje. POC-nasepsl. MoayasiuoHHas
CHOCOOHOCTH TIOJTYIIPOBOTHUKOBBIX J1a3epoB. [1oaynpoBoaHNKOBEIE
CTPYKTYPHI J1a3epOB U CBETOHOA0B. Jlazepsl Ha KBaHTOBBIX Toukax. /Cp/

Pa3znen 4. Unas koHTaKTHasi padoTa
4.1 WupuBuayansHble KOHCYJIBTAIIMU, TEKYIHH KOHTposb /UKP/ 7 5,3 [JI1.1J11.2J12.1 JI2.2
J2.3
01023334035

6. POHJ OHEHOYHBIX CPEACTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPEACTB

OtueTsl 10 3a/1a4aM (10 MPAKTHYECKUM 3aHSATHSIM)
Tect-onpoc
Bomnpocs! k 3auery

6.2. TunoBble KOHTPOJIbHbIE 32IaHNUS 1 HHbIe MaTePUAJIbI /ISl TEKYLIel aTTecTallUN

Ilepeuens 3a1au ¥ BOIPOCOB AJIsI IPOBEPKU 3HAHUS NPHUBEEH B yueOHOM nocodun MBanoB A.®@. dusnka azepos: yueOHOe
nocobwue: [B 2 vactsx]. U.2. (http://www.lib.csu.ru/local/007732/IvanovAF.pdf)

IIpumep 3aganuii TecT-onpoca.

1. YxaxuTe crocob, KOTOPEIM MOJKHO HCHONIB30BaTh HHTepdepomerp Padpu-Ilepo
* PexxuM ¢ GUKCHPOBAHHBIM 3230POM MEXKAY 3€pKajlaMU

* Pexxnm cxaHMpoBaHHS 3a30pa

* O0a pexnma

2. laiiTe onpenesieHre CBOOOAHOM crieKTpasibHON 0bnactu uHTepdepomerpa @adpu-Ilepo

* MakcuMaibHO AOMyCTUMAS [OJIOCA JIJIUH BOJIH, KOTOPAst MOXKET PUMEHSTHCS TS OOITydeH sl TAHHOTO ONITHIECKOTO YCTPONUCTBA
* MUHHUMAJIBHO JA0IyCTHUMasi noJjioca JJIMH BOJIH, KOTOPast MOXKET IMPUMEHATHCS JI O6Hy‘ICHI/I$I JaHHOI'O OIITHYECKOI'O yCTpOﬁCTBa
* Her npaBuiibHOTO OTBETa

3. aiiTe onpeesieHNs AIUHBI ITyTH CTYNIEHYATBHIX ONTHYECKUX BOJHOBO/IOB
* paccTosIHUE MEXY OMDKAHIINMK TOYKaMHU TIOBOPOTA
* IPOU3BE/ICHNE PACCTOSHUS MEXAY ONMIDKAWIIMMH TOYKAMH TIOBOPOTA HA ITOKa3aTelb MPEIOMICHHUS

4. Yto Takoe CynepIIrOMUHECHEHIMS
* YcuiieHrue u3i1y4eHus JTIOMUHUCLIEHIIMY TIPU PaclIpOCTPAaHEHUH [0 aKTUBHOMY 3JIEMEHTY
* OcnabneHue u3Iy4eHus JIOMUHUCLICHIIMY [IPU PACIPOCTPAHEHHUU 110 aKTUBHOMY 3JIEMEHTY

5. Uto sBNsieTCS aKTUBHOM Cpejoi BOJJOKOHHBIX JIa3€pOB

* KBap1, 1erupoBaHHbIi HOHAMH PEIKO3EMENIbHBIX METAILIOB
* Kapng

* Peniko3eMenbHbIe METAILIbL

6. YkaxxuTe 005acTh reHepaluy U3TyIeHNs BOJIOKOHHBIX JIa3epOB
» UndpakpacHas odnacts
* Yuerpaduosnerosas o01acTb

© ®I'bOY BO «Yenl Yy
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e BunuMelid 1uama3oH

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3aJJaHUA JJIsA l'IpOMe)I(yTO‘lHOﬁ aTrecTaluu

Bompocsr k 3auery

. Ompenenenus: 0JHOMOIOBBIN M OJHOYACTOTHEIH JIa3ephl.

. CB0oOOIHAs FeHepalysl UMITYJIbCHOTO Ja3epa: 4 3Tana pa3BUTHUs I'eHepaluy (Ka4ueCTBEHHOE OIHCaHUE).
. MOHOMMITYJIbCHBIN PEXKUM reHepanuu (Ka4YeCTBEHHOE OTUCAHHUE).

. PexxuM cMHXpOHU3alUU MO/ Ja3epa (KaueCTBEHHOE OIMCaHUE).

. MHOTONIpOXO/HBIE U PETeHEPATUBHBIEC YCHIUTENH (CXEMBI, OTINCaHUE PabOTEI).

. CBI3b JUIUTENBHOCTU UMILYJIBCA C TApaMETPaMU CPEbL.

. HopmanbHble kosieOaHus B KpUCTAILTHUYECKOH pereTke. DOHOHBI.

. Crarucruueckuil cMbica BOIHOBOH (yHKIMU. COOTHOLIEHHS HEONIPEAEIEHHOCTEH.

. KBanToBas yactuia B mpssMoyroyibHoH sime. COOCTBEHHbBIC 3HAYCHUSI.

10. ITpoxoxkaeHue YacTuUll Yepe3 IOTeHIUaIbHbIH Oapbep. TyHHENbHbIH 3 deKT.

11. DHepreTrueckue 30HBI KpUCTAIUIA (TUIIIEKTPUKH, TOIYIPOBOIHUKY, METAILIEI ).

12. TTonynpoBOIHUKOBBIE JIa3epPhl U UX XapaKTEPUCTUKH.

13. POC-na3epsl. [TonydeHue HaHOCEKYHIHBIX M CYOHAHOCEKYH/THBIX UMITYJIHCOB C TIOMOIIIBIO TIOTYIP OBOJHUKOBBIX JIa3€POB.

O 00 1O\ W AW —

6.4. Kputepuu oneHuBaHus

TexyImuii KOHTPOJIb TEOPETUUESCKUX 3HAHUH M NPAKTHYECKUX HABBIKOB MPOM3BOIKUTCS HA 3a4€TE M MPAKTHYCCKUX 3aHATHSIX.
YcneBaeMoCTh CTYJICHTOB OIIEHUBAaeTCs B OaIIbHON cucTeMe. Pacuer 6amioB ocymmecTBIsIETCS CIIEIYOIIM 00pa3oM:

1. Tlocemenue 3aHATHIL. MakcHMalIbHOE KOJIMYECTBO 6alioB 3a cemectp: 18 6asios.

2. OTueT Mo NPaKTHUECKUM 3aHATHIM. MaKCUMabHOE KOIMYEeCTBO 6ayutoB 3a cemectp: 30 Gayios.

3. KontposnpHas pabora. MakcumanbHOE KOJIMYECTBO OalioB 3a cemecTp: 20 6aos.

KonTposns 3HaHUit Ha 3a4eTe MPOBOAMTCS B MUCBMEHHOH (popMe. 3aueTHbIi OUIIET COACPIKUT Ba Bolpoca. MakcHMaIbHOE
KosimdecTBO Oanos: 40 Gayios.

TTomy4yeHHBIE 32 TEKYILYIO aTTECTALMIO OaTBl CYMMHPYIOTCS ¢ OayllaMH, TIOJTy4YE€HHBIMH 33 KaXKJbIH 3Tall MPU MPOX0XKICHUN
MIPOMEKYTOYHOM aTTecTalyu.

Orenka «3autero» (61-100 6aIoB) — CTYACHT TBEP/IO 3HAET y4eOHO-MPOTPAMMHBIN MaTepuall, FPaMOTHO H IO CYIIECTBY
W3J1araeT ero, He JOIYCKaeT CYNIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC. MOXKET NMpaBHIIbHO MPUMEHHUTH TEOPETHUECKHE
TIOJIO’KEHUSI U BIIaJieeT HEOOXOAMMBIMH HaBBIKAMH TIPH BHITIOJTHEHUH PAKTHISCKUX 33 JaHHUH.

Onenka «He 3auteno» (0-60 6amioB) — cTyIeHT HE OCBOMJI OCHOBHOW MaTepual, IOMyCcKaeT HETOYHOCTH, HETIPABUIIbHBIC
(hOpMYIHPOBKH, HAPYIIAET MOCIEA0BATEIHHOCTD U3JIOKEHHUS TPOrPaMMHOTO MaTepraa.

7. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOLY JIST)

7.1. PexoMeHnyemasi 1utepaTtypa

7.1.1. OcHoBHas aUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |HBanos A. . dusnka ja3epoB: yueOHOE TTOCoOHe YensOuHCK:
WznarenscTBO
YensOuHCKOTO
rOCYIapCTBEHHOT O
YHUBEPCHTETA,
2011
JI1.2 |JIanacGepr I'. C. Onruka: yaeGHOe mocobue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=82969) ®duzmariur, 2010
7.1.2. lonoiHUTEIbHAS TUTEPaTypa
ABTOPBI, COCTABHTEIH 3arnaBue U3zpatenscTBO, Tox| Pecypc
JI2.1 |daBbioB B. H. ®du3nyecKre 0CHOBBI ONTORJIEKTPOHUKH: YueOHOe ocodue Tomck : TYCVYP, 9BC
(https://biblioclub.ru/index.php?page=book&id=480763) 2016
JI2.2 |Urymuos B. H. ®du3ruecKkre 0CHOBBI MUKPORJICKTPOHUKHU: Y4eOHOe mocodue Mockga, bepiun : 9BC
(https://biblioclub.ru/index.php?page=book&id=271708) Jupexr-Menua,
2014
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI2.3 |JIebenes A. U. ®u3uKa NOITYNPOBOAHUKOBBIX IPUOOPOB: yueOHOE mocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=68403) duzmatiut, 2008

7.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHUKANMOHHOH ceTn "UHTepHeT"

D1 |Jlasb [DnexTpoHHBIN pecypce] : anekTpoHHO-0ubanoTeynas cucrema (ObC) / nuznarenscto Jlans. — URL:
http://e.lanbook.com/

02 |YHuBepcurerckas Oubnuoreka oHnailH [D1eKTpoHHBIH pecypc] : 31ekTpoHHO-O0ubnuoreunas cucrema (9bC) / OO0
Hupexrmenua [Madmummnar. — URL: http://biblioclub.ru/

93 |IOpaiit [DnekTpoHHBIN pecypce] : AnekTpoHHO-0ubaroTeunas cucrema (ObC) / nznarensctBo KOpaiit. — URL: https://biblio-
online.ru

94  |Znanium.com [DJeKTPOHHBII pecypc] : anekTpoHHO-0nbnmoreunas cuctema (ObC) / HayuHo-n3narenbckuii LeHTp
NHO®OPA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnextponHslii pecypc] : anekTpoHHas 6ubnuoreka / Hayd. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeuenb HHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpamMmmHoe obecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodecconabHbIe 0a3bl JAHHBIX U HHPOPMALOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayyHoi Oubauoreku Yenl'Y [DnexTponHsbIi pecypce] : 6a3a ganubix / Yens6. roc. yn-t. — URL:
http://library.csu.ru/ru/ - Yensbuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiiT. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum nocrymna: TOJIBKO U3 CETH
yHUBepcHTETa. — TEKCT : SIEeKTPOHHBIMH.

3. Web of Science : mynsTinucuuuinHapHas pedeparuBHas 6a3a qaHHbx / komnanus Thomson Reuters. — Pexxum nocryna: st
3apeructpup. nosp3osareneit UenlV. — TekcT : 3eKTpOHHBIN.

4. Scopus : pedeparuBnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — S3. anri. — Pexxum nocryna: st
3apeructpup. nosp3osareneit UenlV. — TekcT : 23eKTpOHHBIN.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — 3. aurn. — Pexxum goctyma: asns 3aperucTpup. moyb3oBateneid Yenl V.
— TeKcT : 3NeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI (MOYJIST)

Jns peanu3anuy JUCIUATUIHHEI HCTIONB3YIOTCS yIeOHBIC ayIUTOPHH IS IIPOBEACHNUS 3aHATHIA TEKIIMOHHOTO THITA, CCMUHAPCKOTO
TUIA, TPYNIOBBIX U UHIUBHUYaJbHbIX KOHCYJIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTECTAallNH, & TAK)KE TOMELICHUS
UL CAMOCTOSATEIBHON pabOTHL.

YueOHble ayUTOPUU YKOMILJIEKTOBAHBI CHIEUAIM3UPOBAHHON MeOEbI0 U TEXHUYECKUMU CPEICTBAaMU O0YUeHHUS -
MYJIBTHMEIUHHBIM 000pYIOBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeAeHNs 3aHATHH JISKIIMOHHOTO THIIA MPEJIaratoTcsi Habopbl JEMOHCTPAIMOHHOTO 000PYA0BaHUS M Y4eOHO- HATIISIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALINH).

Hcnons3ytotes aynuropus Ne205 - untanbhbiil 3am Ne3 (yueOHbIi kopiyc Nel) u aynutopust Ne206 - 3J1eKTpOHHBIN YUTAIBHBIN 3ai1
(ciermanu3upoBaHHbIN MeauaneHTp) (yueOHblit koprryc Nel) miist caMocTosATeNnbHOM paboThl CTYAEHTa, OCHAILEHHbIE
MepCOHANBHBIMU KOMIIBIOTEPaMH, MyJIbTUMEIMHHON anmapaTypoil. B ayanTopusix odecredeH TOCTY K pa3NIudHOI CpaBOYHON
IuTepaType, SHUUKIONeAUIM, OnbauorpapuuecKuM U MOTHOTEKCTOBBIM 0a3aM JAaHHBIX, HHQOPMAMOHHBIM pecypcaM «MHTepHET».

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIUXCA 11O OCBOEHHUIO JUCHHUTIJIMHBI (MOZY JIS)

OcBoeHue cofiep)kaHust yueOHOM AuCIUIIIHHBI «I10TyIpOBOTHUKOBBIE U ONTOBOJIOKOHHBIE J1a3€Phl» OCYIIECTBIISETCS Ha JIEKLIUX,
MPAaKTUYECKUX 3aHATUSAX U B MPOLECCE CAMOCTOSTENLHON Y4eOHOH IETEIbHOCTH CTYICHTOB.

JlexunoHHBIE 3aHATHS 00ECIIEYHBAIOT TEOPETUIECKOE N3YUYeHHUE AUCIMIUTMHBL. OCHOBHBIMH METOaMU O0Y4EHUs SABISIOTCS
UHPOPMAIIOHHO-00BACHUTENBHBINA 1 MPOOIeMHbIH. Ha JIeKIusax u3araercss OCHOBHOE COJIEPKAHUE TEM MTPOTPAMMBI, TIPOBOAUTCS
AHaJIN3 OCHOBHBIX IIOHATUN M pacCMAaTPUBAIOTCS IPUMEPHI.
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JIeKIIMOHHBINA MaTepua sBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JUIsI YCBOCHHUS y4eOHOM TuciuIuinHbL. Ero o6s3arensHo
HE0OXOIMMO IOTOIHUTE MaTepHUaoM OCHOBHOHN M IOTIOJTHUTEIBHON JIUTEPATyPHI 10 TEME.

[IpakTudeckue 3aHATH CIIYKaT JUIsl 3aKPETUICHUS] TEOPETHYECKUX OCHOB, U3JIaraeMBbIX B JIEKIUAX. Ha mpakTHUeCKUX 3aHATUAX
o0ydJaeMbIe OBJIAIEBAIOT OCHOBHBIMHU METOJIaMH 1 IPHEMaMH penleHus 3a1ad. CucreMa KOHTPOJIBHBIX MEPONPHATHH T0JDKHA
obecrie4nBaTh OOBEKTHUBHYIO OLICHKY 3HAHUI M HABBIKOB CTYJICHTOB, CIIOCOOCTBOBATDH MOBBIIICHUIO 3()(heKTUBHOCTH BCEX BU/IOB
yueOHBIX 3aHATHI, BKIIIOUasi U CAMOCTOSTEIILHYIO padoTy.

BaXHBIM MOMEHTOM IIPH U3YYEHHH JTI000H TUCIUIUINHEI ABISIETCS OPTaHU3aNUsl CaMOCTOATeNbHON padoTsl. [Ipu ocBoeHNH
MaTepHaja He ClIeyeT CTPEMUThCS K MEXaHNYECKOMY 3allOMHHAHHIO ITPUBEJCHHBIX OTpe/IeIeHU, (POPMYIUPOBOK U ITOJIOKEHHH,
eciu TpeboBaHus K Bam mpsiMo He yka3bIBaroT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MOMBITKA MOHATH CYTh SBJICHNS,
BbIpab0TaTh CBOE OTHOLICHHE K HEMY, OIIMpasiCh Ha MaTepHall, COIEPKAIUICI B pEKOMEHI0BaHHOM nTeparype. Takxke
PEKOMEHIyeTCsl PABHOMEPHO PACTIPEAENIATh HAarpy3Ky CaMOCTOSITENIBHOTO OOYUSHHUS B TEUSHHE CEMECTpa.

B ciyuyae npuMeHeHHs IPU 00YUCHUH IUCIAILIHHEI JJICKTPOHHOTO 00y4eHNU, TUCTAHIMOHHBIX 00pa30BaTeIbHBIX TCXHOJIOTHH
oOreHre 00yJaroIUXCsl U MPENOIaBaTelsl OCYIIECTBISIETCS B PEKUME PealbHOTO BpeMeHH (OHNIaiH-TIeKIiK (BeOUHAPHI), YaThl,
BUJIC0-KOH(EPEHINH U JIP.) WIN OTIOKEHHOIO BpEMEHHU (CHCTeMa JUCTaHIIMOHHOro o0y4yenust Moodle, MS Office365, ¢popymsl,
SJIEKTPOHHASI [T0YTa U JIp. ).

IIpu 0Oy4yeHun U1 ¢ OTpaHIMYESHHBIMHE BO3MOXKHOCTSIMH 3/I0POBBSI JJIEKTPOHHOE 00YUeHHUE, TUCTaHINOHHBIE 00pa3oBaTebHbIe
TEXHOJIOTHH TIPEAyCMaTPUBAIOT BOZMOXKHOCTb ITpUeMa-riepeaayy HHPOPMAaLUK B JOCTYIHBIX IS HUX (OpMax.

Peanuzanus qTuCUMIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHNsl, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHoNIorul (nanee — 30,
JIOT) ocymiecTBisieTcss Ha OCHOBaHUU «I10JI0KEHHSI O pean3aiii OCHOBHBIX U JIOMOJHHUTENBHBIX 00pa30BaTeIbHBIX IPOTPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00y4YEeHHUS U JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHI B (heiepajibHOM roCyAapCTBEHHOM
OFrOPKETHOM 00pa30BaTENIHLHOM YUPEKISHUH BBICIIET0 00pa3oBaHus « UeIssOMHCKHI TOCYJapCTBEHHBIN YHUBEPCHTET,
«ITono>xeHust 0 MOpsIIKE 3a4eTa 00YyYArOIUMHUCS TI0 OCHOBHBIM PO eccCHOHaIbHBIM 00pa30BaTeIbHBIM MIPOTPAMMaM BBICIIETO
obpazoBanus B PI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIMSX, OCYIIECTBISIOINX 00pa30BaTEIbHYIO
JIESITeIbHOCTD, YUE€OHBIX MPEIMETOB, KYPCOB, AUCIMILIMH (MOYJIEi), IPAKTUK, JOTIOJHUTEIBHBIX 00pa30BaTEILHBIX POTPAMM))
MOCPEICTBOM 3JIEKTPOHHO# HHPOpMAIMOHHO-00pa3zoBarenbHoi cpenbl PTBOY BO «Uenl Vy». B HCKIFOUUTEIBHBIX CITydasx
(popc-Maxkop H T.I1.) IPU pealn3aluy 00pazoBaTeNbHON AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTHI,
He BXOJUAIINE B IEPeUeHb dJIEKTPOHHONH HHPOPMALIMOHHO- 00pa30BaTeNbHOM CPe/IbL.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHMUS JTUCIUIIJIMHBI OBYYAIOIMUMUCS C UTHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMHU 310POBbsA

OcBoeHMe JUCIUIUIMHBI HHBAJIHIAMH U JIMLAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI OCYIIECTBIISIETCS C UCIIOIb30BAHUEM
CIEIHANbHBIX TEXHUUECKUX CPEJICTB U T0JI0 MH(GOPMAIMOHHBIX TEXHOJIOTHH, IPEJOCTaBIsieMbIX PeCypCHBIM yueOHO-METOANYECKIM
HEHTPOM 110 00YUEHHIO HHBATUIOB ¥ JIMI] C OTPaHIMYEHHBIMH BO3MOXHOCTSIMH 310poBbst Uenl'Y 1o 3ampocy oOydatomerocs.

1. MoOusnbHbI€e CIeIHaNbHbIE TEXHHUECKUE CPECTBA VIS JIUI] C HApyHUIEHHSIMH 3PEHHUS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBIBOIOM
mpudrom bpaiisst ¢ cunrezatopom peun «ElBraile-W14J G2»; HoyTOyku ¢ iporpaMMHOii skpanHoro goctyna NVDA; a5iekTpoHHbIC
YBEIMYUTEIH AT yAaJIeHHOTO IPOCMOTPa; BUICOYBEIMUUTENN IOPTATUBHBIE; THU(IOIIIEEp; TU(POBLIE AUKTODOHBL.

2. MoOwipHbIe crienuaibHble TEXHUYECKHE CPEACTBa Ui JIMI ¢ HapyHICHHsSIMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO TOJISI CO
BCTPOEHHOU coBMecTUMOCTBIO ¢ FM-yctpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTyukoM, 3aylIHBIM HHAYKTOPOM U
MHIYKIHOHHON NeTiel; cucteMa MH(MOpPMAIMOHHAs Ui ciadociblmamux nepeHocHas «Vctok» A2 co BCTPOSHHBIM IUIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE AlNapaThl HHIUBUIYAIbHOTO MOJIL30BAHMUS.

3. AccuctuBHBIE WH()OPMALMOHHBIE TEXHOJIOTHH: TPOrpaMMHOE OOecHedeHHe JKpaHHOTO NOocTyma ¢ cuHTe3oM peun NVDA;
HPOrpaMMBbI SKPAHHOTO YBEIHUYCHUS; IPOrPaMMBbl PEYEBOT0 CHHTE3a JJIs1 KOMIIBIOTEPOB ¥ HOYTOYKOB; IPOrpaMMBbl PEUEBOTO CHHTE3a
JUI MOOMJIBHBIX YCTPOWCTB; SKpaHHAs KJIaBUATypa; SKpaHHas JIyTia.

IIpn HeoOXomuMOCTH AN OOYYAIOIIMXCS € HAPYIICHUSMU 3peHHs Ha pabouyMx MecTax Al NPOBEACHHS NPAKTHYECKUX HIIH
1a00paTOpHBIX 3aHATHH YCTaHABJIMBaeTCs CIIELUAIbHOE MporpaMMHoe obecrieueHue (rmporpamMma pedeBoil HaBurauun NVDA,
peyeBble CUHTE3aTOPHb, SKPAHHBIE JIYIIBI).

B yueOnble ayauTopum obecrieunBaeTcs OECHpPENSATCTBEHHBIM JOCTYN Ui OOYYalOUIMXCS WHBAJIWIOB U OOYyYaromuXcs C
OTPaHWYEHHBIMH BO3MOXXHOCTSIMH 3JI0pPOBbsl. B Kakmoll aynuropuu, rae oOydyaroTCsl MHBAIUABI M JIMOA C OTPaHMYECHHBIMU
BO3MOXHOCTSMH 3[I0POBBS, IIPEAYCMaTPUBACTCA COOTBETCTBYIOIIEE KOJIMYECTBO MECT Il 0OYUaIOMIMXCs ¢ YU€TOM HapyIICHUN UX
3JI0POBBSL.
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Jns ocBOEHMs NUCHMIUIMHBI WHBAJMAAM M JIMIAM C OTPAHHMYCHHBIMHM BO3MOXHOCTSIMH 3JI0pPOBBSl HPEJOCTAaBISACTCS TOCTYI K
MeYaTHBIM UCTOYHHKAM, NUMEIOIIUMCS B HaydHOH Onbiamnorexe YenlY, ¢ MOMOIIBIO CIIEUANBHBIX TEXHHIECKUX CPEICTB; TOCTYI K
3NIEKTPOHHBIM HCTOYHWKAM, IIPEICTABICHHBIM B (pOpMe IJIEKTPOHHOTO NOKYMEHTa B (poHIe HayuHOI OmOmmorexn Yenl'V wmim
JNEKTPOHHO-OMOIHOTEUHBIX CHCTEMAaX, ¢ IMOMOIIBIO CHEIHATIbHBIX TEXHUYECKHMX M IPOrPaMMHBIX CpeIcTB (pabouee MecTO A
HE3psiuero IMojb30BaTellsl ¢ IPOrpaMMHBIM OOECHEYEHUEM HKPAaHHOrO JocTyma ¢ cuHTe3oM peun NVDA, pabouee Mecto ¢
KOMITBIOTEPHBIM POJITEPOM U Ki1aBHaTypoii Clevy ¢ OONBIIMMY KHOIIKAMH U C pa3eiIomel KIIaBUITH HAKJIaIKOI).
Y4eOHO-MeToANYECKHEe MAaTePHAIIBI I O0YJAIOIIMXCS M3 YHCJIA HHBAJIMIOB W JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
HPENOCTaBIAIOTCS B (pOpMax, alanTHPOBAHHBIX K OTPAHHYCHHSAM HX 37I0POBbsI H BOCIIPUSTHS HHPOPMAIIH:

Jns mun ¢ HapyIeHNsIMA 3peHHS:

- B IIeYaTHOH (opMe YBEINUCHHBIM MIPHATOM,

- B (hOopMe IIEKTPOHHOTO JTOKYMEHTa,

- B hopme ayamnodaiina,

- B neuaTHo#t popme mpudTom bpaiins.

JU71st JIUL ¢ HAapYIICHUSIME CITyXa:

- B eyaTHo#t opme,

- B )opMe IEKTPOHHOTO JOKYMEHTA.

Jns M1 ¢ HapyIeHUsIMA OTIOPHO-/IBUTaTEIFHOTO armapara:

- B IeyaTHoOi hopme,

- B ()OpMe DIIEKTPOHHOTO JTOKYMEHTa,

- B hopme aynuoaiina.

JlaHHBI TIepedeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yJaromxcsl.

JU71s MHBaU/IOB U JIMII C OTPAaHUYCHHBIMHI BO3MOKHOCTSIMH 3/10POBbSI OCBOCHHUE JUCIUIIIIMHBI MOXKET ObITh YACTHYHO M TIOJIHOCTBIO
OCYIIIECTBIICHO C UCIIOJIb30BAHMUEM JIUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHoornit (Moodle, Adobe Connect Pro u mp.).

B OCBOCHHMHM TUCLMIUIMHBI MHBAIUIAMHU U JIMLIAMHU C OrPaHWYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI HCIIONB3YETCS MHANBHAYyaIbHAS
pabota. [log mMHAMBUIYanbHON paboTOi monapasymeBaeTcs OBe (OPMBI B3aUMOJECHCTBHS C INpeNoAaBaTelleM: HHAWBUIyalbHas
yueOHas paboTa (KOHCYIbTallUM), T.€. JONOIHUTEIBHOE Pa3bsICHEHUE YUeOHOro MaTepuala U yriiyOJIeHHOe U3yueHUe MaTepHuania ¢
TeMH OOYYAIOIIMMUCS, KOTOpPHIE B OTOM 3aMHTEPECOBAHBI, W WHIWBUAyalbHAas BOCIHTaTeNbHas pabora. MHAWBHIyalbHEBIE
KOHCYJIbTalluM HallPaBJIeHb! HA HHIUBUIYAIU3aLUI0 00 yUEHHUs U YCTAaHOBIIEHUIO BOCIIUTATEIbHOIO KOHTAKTa MEX 1y IIperojaBaTesieM
1 00yJaIoMUMCs HHBAJTUIOM HIIH OOYJarOLIHMCS ¢ OTPaHHISHHBIMHA BO3MOKHOCTSIMH 3JI0POBBSL.

IIpu poBeIeHUH TPOLEAYPhI OLICHUBAHHS PE3YJILTATOB 00YUCHHUs MHBATH/IOB M JIUI C OTPAaHUYCHHBIMI BO3MOXHOCTSIMHU 310POBbS
M0 TUCHHUIUIMHE 00ECHeYHBACTCSl BHINOJIHEHHE CIEAYIONIUX JOIONHHUTENBHBIX TPEOOBAaHHN B 3aBHCUMOCTH OT HHAMBHIYAIBHBIX
0co0eHHOCTeH, 00yJaromuxcs:

a) MHCTPYKUUS 110 TOPSAKY MPOBEISHUS MPOLENyphl OLEHUBAaHUS MPEIOCTABISETCS B TOCTYIMHOU (opMe (YCTHO, B IMCHMEHHON
¢dopme, B mucbMeHHOH Gopme mpudTom Bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) nocrymHas ¢opma NpenoCTaBICHHs 3aIaHHUI OIIEHOYHBIX CPeACTB (B Me4YaTHO ¢opme, B medaTHOH (opMe yBeIHYEHHBIM
mpudTOM, B reyaTHoi Gopme mpudTom bpaiins, B popme 21eKTPOHHOTO TOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS aCCHCTEHTOM, 3a/1aHHs
MPEIOCTABIAIOTCS C UCTIOIb30BAaHUEM CYPJOIIEPEBOIA);

B) JOCTymHas (opMa IperocTaBiIeHHs OTBETOB Ha 3aMaHus (MHCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, MUCEMEHHO
mpugTom Bpaiins, ¢ UCIOIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH IPOLEAYPH! OLICHUBAHUS PE3YIETaTOB 00yUYeHHs WHBATHAOB H JIHI] C OTPAaHHYSHHBIMU BO3MOXHOCTSIMU 30POBBS
npeaycMaTpuBacTCs UCIIOJIB30BAHUE TEXHUYECKUX CPEACTB, HCOGXOZ{I/IM])IX UM B CBS3U C UX HHAWUBUAYAJIbHBIMU OCO6CHHOCTHMI/I. Syt
cpencTBa MOryT ObITh mpenoctaBieHsl Yenl'Y WM MOTYT HCIOJB30BAaThCS COOCTBEHHBIE TEXHHYECKHE cpencTBa. I[lpm
HCOGXO,Z[I/IMOCTI/I HHBaJIMAaM U JIMaM € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 30POBbS NIPEAOCTABIIACTCA NJONOJTHUTECIBHOC BpEMS IJIsd
MOATOTOBKH OTBETA Ha 3aJaHus, IPOLeypa OLCHUBAHUS PE3yJIbTATOB O0YUSHHUS 110 TUCIUIIMHE MOXKET IPOBOJUTHCS B HECKOIBKO
3TaIoB.

IIpoBenenre npouenypbl OLEHHBAHHS PE3ybTaTOB OOYYEeHHs WHBAIHIOB M JIUI C OTPAaHUYSHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI
JOITYCKACTCs C UCIIOJIb30BAHUEM NUCTAHIITUMOHHBIX 06pa3OBaTCJ'H)HI)IX TEXHOJIOTHH.
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