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®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

WHCTUTYT BETEPUHAPHON MEIUIIMHBL, 300T€XHUH U OMOTEXHOJIOTHH
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PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
«HAHOBHOTEXHOJIOI'NN»

VYpoBeHb BhICIIETO 00pa30BaHUs: MarkucTparypa

Hamnpasnenue noarorosku: 19.04.01 buorexnonorus

Hanpasnennocts (npoduis)noaroroku: [Ipukiagnas 6HOTEXHONIOT U

KBanudukanus (CTeneHb) BBITYCKHUKA: MAaTUCTP
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyueHus — 2 roma
3aounas popma oOyueHus — 2 roga 6 mecsa(-eB)

O0BeM: B 3aUE€THBIX eqUHUIax: 4 3.¢.
B aKaJIeMHYeCKUX Jyacax: 144 ak.4.
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Pa3padoruukmu:
Cyxno 1N.B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO no wnanpasnenuto mnoaroroBkd 19.04.01 bBuortexHosorusi, yTBEPKIACHHOTO IMPUKA30M
Muno6pnayku ot 10.08.2021 Ne 731
CornacoBaHue U YTBEpKICHUE
ITonpasnenenue
No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMMYUN)
oprau
1 |buorexHosnoruy, | 3aBenyHOLIHM I'meym A.H. CornacoBano | 20.04.2026, Ne
OMOXUMHHU U Kagenpox, 33
O6nopu3uKu PYKOBOAUTEID
NOApa3ACICHHS,
peanu3yoIero
OI1
2 |buotexnonoruu, | PykoBoautenn I'meym A.H. CornmacoBano | 20.04.2026, Ne
OMOXUMHUU U | 00pa30BaTEIbHO 33
Oonopu3nKu 1 IporpamMMmBI
3 WHucTutyT IIpencenarens Maunesa H.JI. CornacoBano |24.04.2026, Ne 8
BETEPUHAPHOM | METOAUYECKOU
MEIUIINHEI, KOMHCCHH/COBET
300TEXHUH U a
OMOTEXHOIIOTUU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp OCBOGHHS IUCHUIUIMHBI - SIBISeTCS (QOPMHUPOBAHHE KOMIUIEKCA 3HAHUHM Y
oOyJarommxcsi 1O CO3JaHHWI0, HHCTPYMEHTAJIbHOMY aHallM3y M OILEHKEe MIIMPOKOrO CIHEKTpa
YHUKATHHBIX CBOWCTB HAHOPA3MEPHBIX OOBEKTOB, a TAK)KE MOJTOTOBKY MaruCTPOB K MPAKTUIECKOMY
HCIIOJIF30BAHMIO TaHHBIX 00OBEKTOB B OMOTEXHOJIOTHU

3anaun u3y4eHus JUCIUILTUHBL:

- W3yYCHWE ¢ OCBOCHHE TIEPENOBBIX 3HAHWUW 00 oOpraHu3anud u (QPyHKIIMOHMPOBAHUU
OMOJIOTUYECKUX U HEOMOJIIOTMYECKUX HAaHOPAa3MEPHBIX OOBEKTOB, CHCTEM, MaTEPHAJIOB;

- U3yYCHHE U OCBOCHHUE METOJIOB MCCJIEAOBAHMS M aHAIN3a CTPYKTYPbl HAHOPAa3MEPHBIX 00BEKTOB,
CHUCTEM, MaTepUAJIOB U TIPOIIECCOB, MPOTEKAIONIUX B X0JI€ MX 00pa3oBaHUs U QYHKIIMOHUPOBAHHS;

- (hopMHpOBaHNE HABBIKOB MCTIOIB30BAHMSI TTOTYYCHHBIX TEOPETUUECKUX M MTPAKTUICCKUX 3HAHUU B
Pa3IUYHBIX 00JACTAX HAYKW U TIPOU3BOJICTBA C AKIICHTOM Ha MPO(HIIb MOATOTOBKH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-4 CrocobeH BbIOMpaTh M HCIOIL30BATH COBPEMEHHBIE WHCTPYMEHTAJIbHBIE METOIBl U
TEXHOJIOTHH, OCBAaUBATh HOBBIE METO/bI M TEXHUKY MCCIIEIOBAHHUM IS PELICHNUs KOHKPETHBIX 3a7a4
npodeccuoHaNbHON AESITeTbHOCTH

OIIK-4.1 Mcnonb3yeT COBpEMEHHBbIE MHCTPYMEHTAJIBHBIE METOJAbl U HAHOTEXHOJIOTMH IIPU
MIPOBEICHUH HAYYHBIX HCCIEOBAHUI U IPOU3BOACTBE OMOTEXHOIOTUYECKON MPOTYKIIMU
3nams:
OIIK-4.1/3u1 CoBpeMeHHbIE HHCTPYMEHTAJbHbIE METOABI M TEXHOJIOTHH, OCBaHBATh
HOBBIE METOIbl U TEXHUKY WCCIECIOBAaHMM I PpELIEHUS KOHKPETHBIX 3ajad
npodeccCHOHATLHON AEATEIbHOCTH
Ymems:
OIIK-4.1/¥YMm1 BpiOupath 1 UCIIOIB30BATh COBPEMEHHbIE HHCTPYMEHTAIBHBIC METOBI U
TEXHOJIOTMH, OCBauBaTb HOBBIE METOABl M TEXHHUKY WCCIEIOBAaHMM Ul pEIICHUs
KOHKPETHBIX 33124 MPO(ECCHOHAIBHON eI TeTbHOCTH
Bnaoemw:
OIIK-4.1/HB1 HaBbikaMu BBIOMpATh U UCHOJIH30BATh COBPEMEHHBIE HHCTPYMEHTAJIbHBIC
METOABl M TEXHOJOTMHU, OCBAaWBAaTh HOBBIE METOABI M TEXHUKY MCCIENOBAaHUM s
pelIeHNs KOHKPETHBIX 3a]1a4

OIIK-4.2 Ucnonb3yeT U 0CBaMBAaE€T COBPEMEHHBIE MHCTPYMEHTAJIBHBIE METOJbI U TEXHOJIOTHUU
IUI1  TIPOBEACHUS  MOJIEKYJISAPHO-TEHETHUYECKUX  MCCIEOBAaHUM  CBIpbS M T'OTOBOM
OMOTEXHOJIOTUYECKON MPOTYKIIUU
3nams:
OIIK-4.2/3u1 CoBpeMeHHBIE WHCTPYMEHTAJIbHBIE METOABI W TEXHOJOTMH  JUIS
IPOBEACHHUSI  MOJIEKYJISIPHO-TEHETUUYECKUX  MCCIEAOBAaHUM  CBIpbsI W TOTOBOM
OMOTEXHOJIIOTUYECKOM MPOILYKIHH
Ymems:
OIIK-4.2/¥Ym1 Hcnonb30BaTh Ha MPaKTHKE COBPEMEHHBIE MHCTPYMEHTAJIbHBIE METO/IbI U
TEXHOJIOTMH ISl IIPOBEACHMSI MOJEKYISPHO-TEHETUUECKUX MHCCIEN0BAaHUM CBIpbS U
TOTOBOW OMOTEXHOJIOTUYECKOM MPOITYKIHH
Bnaoemw:
OIIK-4.2/HBl CoBpeMEHHBIMH MHCTPYMEHTAJIbHBIMH METOAAMHU M TEXHOJOTMSAMHU JJIS
IPOBEACHHUSI  MOJIEKYJISIPHO-TEHETUUYECKUX  MCCIEAOBAaHUM  ChIpbsI W TOTOBOM
OMOTEXHOJIIOTUYECKOM MPOLYKIHH
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OIIK-4.3 Pa3pabarbiBacT ¥ NPUMEHSIET METOABl HAHOTEXHOJOTHH M HCCIENOBAHUS U
ONTUMH3ALNH TAPAMETPOB TEXHOJIOTHYECKOTO MPOIECCa MPOU3BOICTBA

3uameo:

OIIK-4.3/3u1 Mertonsl HAHOTEXHOJIOTMA JUIL HCCIEIOBAHUA Y  ONTHUMHU3ALANA
napamMeTpoB TEXHOJIOTMYECKOTO MPoIiecca MPOU3BOICTBA

Yuems:

OIIK-4.3/Ym1 Pa3pabareiBaTh METOABI HAHOTEXHOJOTMH I HCCICIOBAHUS W
ONTUMU3AIMH TAPAMETPOB TEXHOJIOTHYECKOTO MPOIecca MPOU3BOACTRA

Braoems:

OIIK-4.3/HB1 IlpumMeHsieT METOAbI HAHOTEXHOJIOTUH JIJIsl UCCIIEAOBAHUS U ONITUMU3ALIUN
napamMeTpoB TEXHOJIIOTMUYECKOTO MPoIiecca MPOU3BOICTBA

3. MecTo aucuMiuinHbl B cTpykrype OIl

JucrunmHa (Momyns) «HaHOOMOTEXHOIOTHIY) OTHOCHUTCS K 0053aTeIbHOM YacTH 00pa30oBaTeIbHOM
porpamMMbl 1 u3ydaetcst B cemectpe(ax): Ounas ¢popma oOydenus - 2, 3aouHast ¢popma oOydeHHUs -
3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodeCCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

Ounas popma ooyuenus
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Bcero 1144 | 4 |16 | 6 | 10 | 128 |

5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

Ounas popma ooyuenus

HaumenoBanue paznena, TeMbl

BneayauTopHas koHTakTHas
pabora
JIeKIIMOHHBIE 3aHITHUS
pe3yJibTaTaMu OCBOEHUS
— | mporpamMMmsbI

Bcero

w | CamocTosTenbHAs paboTa
= | 00yueHHMsI, COOTHECEHHBIE C

=)
o | [lmanupyembie pe3ysabTarsl

— | IIpakTHueckue 3aHATHSA

AN

Pa3gen 1. BBenenue B 42 6 0 K-
HAHOTEXHOJIOTHHU U OIIK-4.
HAHOMATEPHAJIBI: OIIK-4.3
KJIaccu(pukanms, MeTOAbI
H3y4YeHHUsA

Tema 1.1. BBEJJEHUE. 16 2| 4| 10
OIIPEJIEJIEHUS U [TOHATUS.
UCTOPHS 3APOXIEHIS
HAHOBUOTEXHOJIOTUH,
MECTO CPEJII CXOXUX
HAITPABJIEHUIA
WNHXXEHEPHOU Y HAYUYHOU
JNESITEJIBHOCTU.
®OPMMPOBAHUE PHIHKA
HAHOTEXHOJIOT' U

Tema 1.2. KITACCUDOUKALINA 14 2 4 8
HAHOPA3MEPHBIX
OBBEKTOB U CITOCOBbI UX
I[TOJIVUHEHU A

Tema 1.3. METOAbI U3YUEHUA | 12 2 2 8
HAHOPA3MEPHBIX
OBBEKTOB

Pasznen 2. [IpumeHenne MeTo10B 42 6| 16| 20| OIIK-4.1
HAHOTEXHOJIOIHi K OIIK-4.2
OMO0JIOTHYECKHM CHCTEMAaM. OIIK-4.3
Tema 2.1. IPUMEHEHUE 14 2 4 8
METOI0OB
HAHOTEXHOJIOI'MA K
BUOJIOTMYECKUM
OBBEKTAM

Tema 2.2. BUOPEMEJIUALIA 12 2 4 6
Tema 2.3. PASBBUTHUE 16 2 8 6
HAHOBUOTEXHOJIOTUI U
BO3MOJKHBIE PUCKH
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Pasnen 3. TeopeTruueckue u 60 1 6| 20| 33| OIIK-4.1
NMPaKTHYeCKHe aCIeKThI OIIK-4.2
HAHOOHMOTEXHOJIOTHIl. OIIK-4.3
Tema 3.1. 18 2 6/ 10
HAHOBMOTEXHOJIOI'MUA B
N3YYEHUU
BUOJIOTUYECKNX MEMBPAH

Tema 3.2. IEICTBUE 22 2 6| 14
HAHOOBBEKTOB HA
BNOJIOTUYECKUE
CTPYKTVYPBI

Tema 3.3. TEOPETUYECKHUE 20 1 2 8 9
ACIIEKTBI
HAHOBHMOTEXHOJIOT'UA

Hroro 144 1| 18| 46| 79

3aounas popma 0oyuenus

HaumenoBanue pazaena, TeMbl

JIeKIIMOHHEBIE 3aHATHUA
[IpakTnueckue 3aHATHS

Bcero
pe3yisraraMu OCBOCHHUS

— | IporpaMMBI

— | 00yueHMsI, COOTHECEHHBIE C

=
N

& | CamocTosaTenbHas pabora

=
o | [lmanupyembie pesysbTarsl

Pa3gen 1. BBenenue B 48 2 2
HAHOTEXHOJOI'NN U
HAHOMATEPHAJIBI: OIIK-4.3
KJIaccupukanms, MeToAbI
H3y4YeHHUsA

Tema 1.1. BBEJEHUE. 14| 2 12
OIIPEJIEJIEHUS U [IOHATUSL.
UCTOPHS 3APOXIEHIS
HAHOBUOTEXHOJIOTUH,
MECTO CPEJIU CXOXHNX
HAITPABJIEHUIA
WNHXXEHEPHOU Y HAYUYHOU
JESTEJIBHOCTU.
®OPMMPOBAHUE PHIHKA
HAHOTEXHOJIOT U

Tema 1.2. KIIACCUOUKAILIA 16 21 14
HAHOPA3MEPHBIX
OBBEKTOB U CITOCOBbbI UX
ITIOJIYUEHUA

Tema 1.3. METOJbBI U3YUEHUA | 18 18
HAHOPA3MEPHBIX
OBFBEKTOB

Pasznen 2. [IpumeHenne MeTo10B 48 2 4| 42| OIIK-4.1
HAHOTEXHOJIOIHi K OIIK-4.2
OMOJIOTHYECKHM CHCTEMAaM. OIIK-4.3

o
=
?q
N
b
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Tema 2.1. IPUMEHEHUE 16] 2] 2] 12
METOJ/IOB
HAHOTEXHOJIOTUH K
BUOJIOTMYECKUM
OBBEKTAM

Tema 2.2. BUOPEMEJINALINSA 16 2| 14
Tema 2.3. PA3BUTHE 16 16
HAHOBUOTEXHOJIOT U U
BO3MOXKHBIE PUCKU

Pasnen 3. TeopeTruueckue u 48 2 4| 42| OIIK-4.1
NMPaKTHYeCKHe aCHeKThI OIIK-4.2
HAHOOMOTEXHOJIOTHid. OIIK-4.3
Tema 3.1. 16 2 21 12
HAHOBMOTEXHOJIOI'UIU B
N3YUEHUU
BUOJIOTNMYECKNX MEMBEPAH

Tema 3.2. IEICTBUE 16 2| 14
HAHOOBBEKTOB HA
BMOJIOTUYECKUE
CTPYKTVYPBI

Tema 3.3. TEOPETUYECKUE 16 16
ACIIEKTBI
HAHOBHUOTEXHOJIOT'UA

Hroro 144 6| 10| 128

5.2. Conep:xkanue pa3aesioB, TeM IMCUUILIAH

Pazoen 1. Beedenue 6 HaHomexHo102uu U HAHOMAMEPUAIbL: K1ACCUPUKAUUA, MEMOObl UYUEHUA
(Baounasn: Jlekyuonnvie 3anamun - 24.; Ilpakmuueckue 3anamusa - 2u.; CamocmoamenvHuasn
paooma - 44u.; Ounaa: Jlekyuonnwvie 3anamusa - 6u.; Ilpakmuueckue 3anamusn - 10u.;
Camocmoamenvhan pavoma - 26u.)

Tema 1.1. BBEJ[EHUE. OIIPEJEJIEHUA W [TIOHATHA. HCTOPUA 3APOK/[EHUA
HAHOBHUOTEXHOJIOTUH, MECTO CPEIU CXO)KHMX HAIIPAB/IEHHH WH)XEHEPHOH U
HAVYHOU JIEATEJIFHOCTH. ®OPMHPOBAHUE PhIHKA HAHOTEXHOJIOT HH

(3aounas: Jlexyuonnvle 3auamusn - 24.; Camocmoamenvruas paboma - 12u.; Ounas: JlekyuorHvle
sanamus - 24.; Ilpakmuueckue 3auamus - 4u.; Camocmosmenvuas paboma - 104.)

Hanosddextst 1 HaHOOOBEKTHI B mpupoae. HaHOOOBEKTHI B KHBOH NpUpoAe (LIUTOCKEIET,
[UTOIIa3MaTu4YecKast MeMOpaHa, )KI'yTUKH, pubocomMa u 1p.). Heopranuueckne HaHOMaTepUaibl

Tema 1.2. KIIACCUOUKALIMA HAHOPA3MEPHBIX OFBBEKTOB U CIIOCOBbI UX
HIOJIVHEHUA

(Ounas: Jlekyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 44.; Camocmosmenvhas paboma -
8u.; 3aounas: llpaxmuueckue 3auamus - 2y.; Camocmoamenvras paboma - 14u.)

Oco0eHHOCTH JMArHOCTHUKYA HAaHOOOBEKTOB: JJMEKTPOHHAS MHUKPOCKOMHS, CKaHUPYIOMIAs 30HI0Bas
MUKPOCKOITHUSI, CIEKTPAIbHbIE METO/IbI HcclienoBanus, Oxe-creKkTpockonus, Paman-criekrpockomnus,
($hoTOAIMHCCHOHHAS CIEKTPOCKOMNHS, MATHUTHBIM pe30HAHC. MarHWTHBIE MHKPO- U HAHOYACTHIIBI.
[Tonydyenne W mnpuMeHEHHE B OMOTEXHOJOTMH MArHUTHBIX HAHOYACTHIl. BHOTEXHOIOTHYECKUe
CHIOCOOBI TOMYyYEHUSI MAaTHUTHBIX HAHOYACTHUIT

Tema 1.3. METO/[bI U3YHYEHUA HAHOPA3MEPHBIX OBBEKTOB

(Ounas: Jlexyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 24.; Camocmosmenvhas paboma -
8u.; 3aounas: Camocmoamenvhas paboma - 18u.)
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MeTonbl OMOKOHBIOTAIMU JUIS CO3JaHUS THOPUAHBIX cucTeM. HeopraHwmdeckue HaHOYACTHIIBI
COCMHEHHUI OJIarOPOAHBIX METauIoB (30710TO, cepeOpo, IUTaTMHA) W TUTaHA, IMHKA W JIp.:
MOJTyYeHHUE ¥ PUMEHEHHE B OMOTEXHOJIOTHH.

Pazoen 2. Ilpumenenue memoooe HAaHOMEXHOIOZUT K OUOI0ZUYECKUM CUCHIEMAM.

(Baounasn: Jlekyuonnvie 3anamun - 24.; Ilpakmuueckue 3anamusa - 4u.; Camocmoamenvuasn
paooma - 42u.; QOunaa: Jlekyuonnwvie 3anamusa - 6u.; Ilpakmuueckue 3anamusn - 16u.;
Camocmoamenvhan pavoma - 20u.)

Tema 2.1. [IPUMEHEHUE METO/]OB HAHOTEXHOJIOTHH K BHOJIOITHYECKUM
OBBEKTAM

(3aounas: Jlexyuonuvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma
- 124.; Ounasa: Jlexyuonnvie 3auamus - 24.; I[Ipakmuueckue 3anamus - 4u.;, CamocmosamenvHas
paboma - 8u.)

HanouacTuipl 13 TBEpAbIX TUMUAOB. Vcrionb30BaHNE B OMOTEXHOIOTHH. METONBI MOTyYCHHUS
Hano6unoTexHonoruu st yCTOHYMBOTO MPOU3BOACTBA OMOIHEPTUH U OUOTOTLITBA

Tema 2.2. BUOPEMEJTUALIUA

(Ounas: Jlekyuonnvle 3anamus - 2u.; Ilpakmuyeckue 3auamus - 44.; Camocmosmenvhas paboma -
6u.; 3aounas: [Ipakmuueckue 3auamus - 2y.; Camocmoamenvnas paboma - 14u.)

KybGocomMbl U TrekcocoMbl B JOCTaBKe BemiecTB. Mcmonb30BaHWE B OHOTEXHONOTMH. MeETOBI
MOTyYeHUS

[TpuMeHeHre HAHOOMOTEXHOJIOTHH B 3aIUTE PACTCHUIA

Tema 2.3. PA3BBUTHE HAHOKHOTEXHOJIOTHH U BO3SMOJKHBIE PUCKH

(Ounas: Jlexyuonnvie sanamus - 2u.; [Ipaxmuueckue 3anamus - 8u.; Camocmosmenvras paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 164.)

Henapumepsl. CriocoOs! mosrydeHust. [[pumeHeHne B OMOTEXHOIOTUH

W3ydeHne noaxo 0B «CBEPXY-BHU3» U «CHU3Y-BBEPX» MPH MOJIyYEHUH HAHOMAaTEepHaioB

Pa3zoen 3. Teopemuueckue u npakmuuecKue acneKkmyl HAHOOUOMEXHOIOZUL.

(Ounaa: Bueayoumopunaa koumakmunaa paooma - Iu.; Jlekyuonuuvie 3anamus - 6u.;
Ilpakmuueckue 3anamun - 20u.; Camocmoamenvnasa paboma - 334.; 3aounasn: Jlekyuonmnvie
3anamusn - 2u.; Illpakmuueckue 3anamus - 4u.; Camocmoamenvuas paooma - 424.)

Tema 3.1. HAHOBUOTEXHOJIOI'MH B U3YUYEHUHU FUOJIOTHYECKHUX MEMBPAH

(3aounas: Jlexyuonuvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma
- 12y.; Ounasa: Jlexyuounvie 3auamus - 24.; [Ipakmuueckue 3anamus - 6u.;, CamocmosamenvHas
paboma - 10u.)

Hanoanmaspl: cuHTe3 © MNpUMEHEHHE B OHOTeXHONOruu. l3yueHue MeETOAOB H3MEpEHUs
HAHOCTPYKTYP METOJIaMU 3JIEKTPOHHON MUKPOCKOIIHH.

Tema 3.2. JEMCTBUE HAHOOBBEKTOB HA BUOJIOTUYECKUE CTPYKTYPhI
(Ounas: Jlexkyuonnwvie sanamus - 24.; [Ipaxmuueckue 3anamus - 6u.; Camocmosamenvras paboma -
14u.; 3aounan: Ilpakmuueckue 3auamus - 2u.; Camocmoamenvrasn paboma - 14u.)

HanouacTuiibl HeOpraHn4ecKux MaTepuasoB: MPUMEHEHNE B HAHOOMOTEXHOIOTUsIX.
W3ydeHne cpaBHUTEIbHBIX XapaKTEPUCTUK PAITUYHBIX MUKPOCKOTMUECKIX METO/IOB.

Tema 3.3. TEOPETHYECKUE ACIIEKTHl HAHOBHOTEXHOJIOI'MHU
(Ounas: Bueayoumopuas konmaxmuas paboma - 1u.; Jlexyuonusie zanamus - 2u.; Ilpakmuuecxue
sanamus - 8u.; Camocmosamenvras paboma - 9u.; 3aounasn: Camocmosmenvras paboma - 16y.)

HanoOnotexHoi0ruM B poayKTax nuTaHus. MeToasl H3MepeHHst HAaHOCTPYKTYP

TTonrorosneno B cucteme 1C:Yuusepcurer (000011724) Crpanuria 9 u3 18



6. OneHoYHBIC MaTepHAJIbl TEKYLIET0 KOHTPOJIS
Pazoen 1. Beedenue 6 HaHOmMexHo102uu U HAHOMAMEPUAIbL: KAACCUPUKAUUA, MEMOObl UYUEHUA
Dopma koHmpoas/oyenounoe cpedcmso: Ketic-3adanue
Bonpocwi/3aoanus:
1. Kakue cucteMbl U31ydaroT JMHEWUYAThIE CIIEKTPbI
1. HarpeThle TBEp/IbIE Tea U KHUIAKOCTH
2. HarpeThle MOJIEKYJISIpPHBIE Ta3bl
3. aroMapHbIE Ta3bl
2. MakcuMyM SHEPruM COJIHEYHOTO W3JIYUYEHHUS NPUXOAUTCS HAa BUAMMBIN CBET C KaKoM
JUTMHOW BOJIHBI?
1. 470 um
2.458 um
3.578 um
4.364 um

3. MakcuMyM DSHEpPruM H3JIY4YEHUsI CBETa, JIOCTUTAIOLIEro 3€MHON IOBEPXHOCTH,
COOTBETCTBYET KAaKOW JIJTUHE BOJIHBI
1. 555 um
2.470 um
3. 564 um
4. 400 um

4. Ha yem ocHOBaH MeToJ] TepMorpadun?
1. Peructpamuu C TOMOIIBIO DIIEKTPOHHO-ONTHYECKUX MpeodpazoBareneit MK wusmydenwus,
HCIyCKaeMOro TKaHsIMH YeJIOBEKa U KUBOTHBIX
2. YBenuueHue MeMOpaHHOTO MOTEHIMAIa U IOCTEIIEHHOE BO3BPAIEHHE €r0 K UCXOAHON BETHUNHE
3. CnocoGHOCTH CHCTEMBI BHIIOJIHATH ONpeeNieHHbIe (PYHKINU C 3aJJaHHBIMU XapaKTePUCTHUKaMH B
OTIpE/IETICHHBIX YCIOBUAX B TEUCHHE 3a/1aHHOTO BPEMEHU

5. Jluama3oH aHTUPaXWUTHOM 00JACTH M3IYYEHUS COOTBECTBYET KaKOMY AHMANa3oHy [JIMH
BOJIH
1. 315-400 am
2.280-315 um
3. 100-280 uam

Pa3zoen 2. Ilpumenenue memo0oé HaHOMEXHOI02UI K OUOI02UUECKUM CUCHEMAM.
Dopma konmpoas/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:

1. InanazoH >pUTEeMHOM 00JIaCTH U3ITyYECHHS COOTBECTBYET JIMANA30HY JUTHH BOJTH

1. 315-400 am
2.280-315 um
3. 100-280 am

2. Jlnama3oH OakTEepUIIUIHOW OOIACTH W3IIyYCHHS COOTBETCTBYIOT AHMANa3oHy JJIMH BOJH
W3ITydCHUS
1. 315-400 am
2.280-315 um
3. 100-280 um

3. Bo30yk/IeHHOE COCTOSIHUS aTOMa M MOJIEKYJIBl — 3TO KOT/a

1. ATOMBI WJIM MOJIEKYJIBL, IOTJIOTAT KBaHT YHEPTHU

2. CriocoOHOCTH CUCTEMBI BBITIOJIHATEH ONpe/esieHHbIe (DYHKIMH C 33JaHHBIMU XapaKTepUCTUKAMU B
OTIpE/IETICHHBIX YCIOBUAX B TEUCHHE 3a/1aHHOTO BPEMEHU

3. Harpetbie MOJIEKYISIPHBIEC Ta3bl

4. AnanuzaTop 3To

1. Ionstpu3aTop MOXKHO MCIIOIB30BATH JUIS aHAJIN3a OSIPU30BAHHOTO CBETA
2. CHocoOHOCTH CHCTEMBI BBIMOJIHATH ONpeieieHHbIe (PYHKIIMU ¢ 3aJaHHBIMU XapaKTePUCTUKAMH B
OIpEeNICHHBIX YCIOBUAX B TEUECHHUE 33 JaHHOTO BPEMEHU
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3. CnektpodoTomMeTprIecKas METOIUKA H3MEPEHUS
5. KoHLIeHTpaloHHas KOJIOPUMETPUS 3TO

1. Pag ¢oroMerpuueckux METOJOB IO OMNPEAETICHUI0 KOHLEHTPAIlMM BELIECTBA B OKPAIIEHHOM
pacTBope

2. CHocoOGHOCTH CUCTEMBI BBIMOIHSITH ONpPEAeTICHHbIe PYHKINU C 3aJaHHBIMU XapaK-TePUCTUKAMU B
OTIpE/IETICHHBIX YCIOBUAX B TEUCHHE 3a/1aHHOTO BPEMEHU

3. CnektpodoTomMeTprIecKas METOIUKA H3MEPEHUS

Pa3zoen 3. Teopemuueckue u npakmuuecKue acneKkmyl HAHOOUOMEXHOIOZUL.
Dopma koHmpoas/oyenounoe cpedcmso: Ketic-3aoanue
Bonpocwi/3aoanus:
1. IlepBuunoe neiictBue YO 00mydeHUs] HAYUHACTCS

1. Ha koxe
2. Ha BHYTpEeHHUX OpraHax
3. OtcyTcTBYeET BOOOIIIE

2. bakrepuniuanoe aeiicteue YO o0ydeHUs UCTIOIB3YIOT

1. JIns oGe33apakuBaHusl BO3yXa B 3aKPBITHIX MMOMEIIEHUSAX, ONEPALIMOHHBIX U MEPEBA30UHBIX, YTO
PE3KO MOBBIIIAET XUPYPTUUECKYIO ACENTHKY

2. He ucnonp3yercs B MIPaKTUKE

3. I momydeHust TeroBoro dddexra

3. BpeMst mocnecBeueHus 3To

1. TIpomMeXyTOK BpeMEHH MEXIy MOMEHTOM IIepeBOjia aTOMa WJIM MOJIEKYJIbl B BO30YyXIEHHOE
COCTOSIHUE 1 MOMEHTOM HCIYCKaHUsI UMHU (OTOHA

2. Nznydenue, Bo30yK1aeMO€ BHIUMBIM I YIbTPa(UOIETOBBIM CBETOM, HAOMIONAECTCS B TBEPABIX
Telax, )KUJIKOCTIX, razax

3. AKT moromneHus KBaHTa CBeTa M Mepexo/ia MEeKTPoHa Ha BO30YK/IEHHBIH YPOBEHb

4. dnyopecueHIus 3To

1. KpaTkoBpeMeHHOE CBEUEHHUE
2. InuTeNnbHOE MOCISCBEUCHHUE
3. JIromuHecLieHIIMS

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ounas popma obyuenus, Bmopotui cemecmp, 3auem ¢ oyenxou
Koumponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3
Bonpocsl/3ananus:
1. YUto Takoe HAHOTEXHOJIOTUH?
2. MecTo 00beKTOB HAHOMHPA Ha OOIIIEH ITKajie pa3MePOB
3. [IpocTpaHcTBEHHAs pa3MEPHOCTh HAHOOOBHEKTOB
4. Tlepeuncnure KIrOUeBbIe (GUTYPHI U3 UCTOPHUH PA3BUTHUS HAHOTEXHOJIOTHI
5. [IpuBeauTe mpuUMeEpHl TPUPOTHBIX HAHOOOBEKTOB
6. Onumute MpupoaHbIe HAHOA(D(DEKTHI
7. Ilepeuncnure 001aCTH, B KOTOPHIX MPUMEHSIOTCS HAHOTEXHOJIOTUN

8. [loTeHIMaIbHbIE PUCKH, CBA3AaHHBIE C PA3BUTUEM HAHOTEXHOJOTHI
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9.

[Tpobnema TOKCHYHOCTH HAHOYACTHIT

10. DkcmutyaTallui 1 yTWIM3aUK HAHOMAaTepHUaaoB

3aounas gpopma ooyuenus, Tpemuti cemecmp, 3auem ¢ oyeHKOU
Koumponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3
Bonpocsl/3ananus:

1.

YT0 Takoe HAHOTEXHOJIOTHU?

. MecTo 00beKTOB HAHOMHpPA Ha OOIIEH IITKajIe pa3MePOB.

. IlpocTpaHcTBeHHAs! pa3MEPHOCTh HAHOOOHEKTOB.

. Ilepeuncrnute Kito4eBbIe (GUTYPHI U3 HCTOPHH Pa3BUTHS HAHOTEXHOJIOTHH.
. [IlpuBenTe IPUMEPHI PUPOIHBIX HAHOOOBEKTOB.

. OnumuTte mpupoaHble HaHOAP(HEKTHI.

. [IpobGnema TOKCMYHOCTH HAHOYACTHII.

. 3arpsi3HEHUS OKPYXAIOIIEeH Cpebl Ha CTaAUSX TPOU3BOJCTBA.

. 3KCHHyaTaI_[I/II/I " YTWIN3allUh HAHOMAaTCpUaJioB.

10. McTOYHMKH MOCTYIJICHUS! HAHOYACTHULL B OKPY>KAIOIIIYIO CPEYy.

11. JIBa OCHOBHBIX MOAXO0/A K MOJIYYEHUIO HAHOCTPYKTYP.

12. [IpuMeHeHne JeHApUMEPOB B OMOTEXHOJIOTHH.

13. Ucnonp30BaHNEe MAarHUTHBIX HAHOYACTHUI] B OMOTEXHOIOTUH.

14. [IpumeHeHre KBAaHTOBBIX TOYEK B (POpME KOJUTOUTHBIX HAHOKPHUCTAJIIIOB.

15. OcHOBHBIE 3Tanbl pa3BUTUS HAHOTEXHOJIOTUH.

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYecKoe odecneyeHue U CIUTIIUHbI

8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI
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OcHoenas rumepamypa

1. IonousukuH 1. A. «3eneHbie» HAHOTEXHOJOTHMH W HAaHOMATEpPUANBI B MPOU3BOACTBE: y4eO.
nocobue / ITomonssaxkua M. A.. - Omck: OMI'TY, 2024. - 176 c. - 978-5-8149-3784-1. - Tekcr:
snekTpoHHbIH. // RuUSpLAN: [caiit]. - URL: https://e.lanbook.com/img/cover/book/504227.jpg (nara
obpamenus: 08.10.2025). - Pexxum goctyna: mo noAmucKe

2. TAJIMEB K. C. buondopmaruxka: meron. pekomenaauuu / TAJIMEB K. C., Ileuypuna E. K.. -
Kpacuomap: Ky6I'AY, 2023. - 92 c. - TekcT: HEMOCPEACTBEHHBIMH.

3. MAYHEBA H. JI. HanoOuorexnonoruu: Metoa. pekomenaauuu / MAYHEBA H. JI., I'neym A.
H.. - KpacHomap: Ky6I'AY, 2023. - 66 c. - TekcT: HemocpeICTBEHHBIIA.

Jlononnumenvuas rumepamypa

1. MoroBunos,, K. . HaHoOuoTexHONOTMU B KOPMIIEHUU JKUBOTHBIX, MPOHU3BOJACTBE U
nepepaboTke cenbxo3npoaykuuu: yueoHoe nocobue / K. SI. Morosunos,, H. H. Jlanuesa,, O. K.
MotoBuiioB,. - HaHOOHOTEXHONOTHM B KOPMJICHHH >KUBOTHBIX, MPOHW3BOJACTBE U MepepaboTke
cenpxo3nponykiuu - HoBocubupck: 3omoroit komoc, 2019. - 200 c. - 2227-8397. - Tekcr:
snektpoHHbii / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/109518.html (nmara
obpamienus: 08.10.2025). - Pexxum noctymna: o NOANUcKe

2. THEVYII A. H buoxonsepcus: meton. ykazanus / THEYI A. H, Maunesa H. JI., Konbuibios
C. B.. - Kpacuonap: Ky6I'AY, 2023. - 24 c. - TekcT: HENMOCPEACTBEHHBIM.

3. MoroBuno, K.JI. HaHOOHMOTEXHONOTMHM B KOPMJICHWW JKUBOTHBIX, IPOU3BOJICTBE W
nepepaboTke cenpxo3mponaykiuu: Ydebnoe mocobue / K.S. Morosunos, H.H. Jlanmera, O.K.
MortoBumnos.; HoBocuOupckuii rocy1apcTBEHHBIN arpapHbliii yHHBepcHuTeT. - HoBocuOupck: 305moToit
konoc, 2019. - 200 c. - Tekct: snexTpoHHbId // OOMIECTBO C OrPaHUYCHHOW OTBETCTBEHHOCTHIO
«BHAHUYM»: [caiit]. - URL: https://znanium.com/cover/1461/1461081.jpg (mata oOparieHwus:
08.09.2025). - Pexxum gocrtymna: mo moAmucKe

4. MAUHEBA H. JI. Hano6uorexnonorus: meroa. ykazanus / MAYHEBA H. JI., I'meymr A. H.. -
Kpacnonap: Ky6I'AY, 2023. - 22 c. - TekcT: HenocpeICTBEHHBIH.

5. TAJIMEB K. C. buondopmaruka: meron. pekomenaanuu / TAJIMEB K. C., Ileuypuna E. K.. -
Kpacnonap: Ky6I'AY, 2023. - 92 c. - TekcT: HenocpeICTBCHHBIH.

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «UHTEpHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://elibrary.ru/ - Hayunas snexrponnas 6ubnuoreka eLibrary

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopmanimoHHbIe TEXHOJIOTHH, HCTIONB3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JUCLUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTEepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTAllUU II0
JUCLUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON PO PaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3AIMH H3y4yaeMOi HHPOPMAIIUH TOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YUeOHBIX (PUITBMOB;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCTIeueHUs:

1 Microsoft Windows - onepaiinoHHas CUCTEMa.
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2 Microsoft Office (Bkmowaer Word, Excel, Power Point) - makeT oucHBIX MPUIOKEHUH.

[lepedens mpodeccrnoHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 Tapant - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBas, https://www.consultant.ru/

3 Hayunast snextponHas 6ubnuoreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu HHTEpHET, AOCTYN B JIEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpemy
YHHBEPCHUTETA.

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILeHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CniennasibHbIe IOMeELIEHUS], JIA00PATOPHUHU U J1a0OpaTOPHOE 000pyI10BaHUE

KomnproTepHslii Ki1acce
010300
WHTepakTuBHas manens Samsung - 1 mr.
[epconanpuslit komnbrorep iIRU 15/16GB/512GbSSD - 1 mrt.

JlaGoparopus
012300
Beckl 1abopatr. AJH 620-CE Berpo3zamr.koxxyx Shinko - 1 mr.
koHykTomeTp PWT - 1 mt.
Kongyxromerp nopratuBHsblil 4x auana3zonHsiii HI 8733, ¢ mosepkoii, Hanna - 1 mir.
Oxcumetp HI 9142 ¢ nosepkoit Hanna - 1 mT.
[Tnutka HarpeBatensHast C-Mag HP 7 IKAtherm, 50-500C, miardopma 180x180mm - 1 mt.
cnekrpodoromerp UNICO 1200 - 1 mir.
Cmmut-cucrema LS-H24KPA2/LU-H24KPA?2 - 1 .
Ycranoska "®otoH" - Cniektp-4 AHO "ABTex" - 1 .
dyopumerp ans uzmep. payopecn. ®OTOH-10 - 1 mt.
¢dmyopumerp nadopar A1-EQO - 1 mr.
Hudposoii ocrirmnorpad RIGOL DS1072U (2 xanana x 70MI1) - 1 .

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOJATOTOBKUA OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOM
arTecTtaluid, WHBIX (Qopmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCHUILIIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4YeHHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHne METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO O00pa30BaTENIbHOTO CTaHAApTa © YYEOHBIX MporpaMM MO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

Hns uaBanuaoB u nui, ¢ OB3 MoxkeT u3MeHAThCA OO0BEM AWCHMILTUHBI (MOMYNIs) B dacax,
BBIJICTICHHBIX Ha KOHTaKTHYIO paboTy oOydaromierocst ¢ mpernojaBareiieM (M0 BHIaM Y4eOHBIX
3aHATHUN) ¥ Ha CAMOCTOSITENBHYIO PaboTy oOy4daromierocs (Ipu TOM He YBEIHYHUBACTCS KOJTHMYECTBO
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3a4€THBIX €MHMUII, BbIICJICHHBIX HA OCBOCHHE JUCIUIINHBI).

@DOH/IBI OIIEHOYHBIX CPEACTB aJaNTHPYIOTCS K OTPAaHUYEHUSIM 3J0POBBSI U BOCIPUATHS UH(DOpMaLun
00yJaroImMMHuCs.

OcHoBHbIE (OPMBI TIPENCTABICHHUS] OILICHOYHBIX CPEJICTB — B Te4aTHOH ¢dopme win B Qopme
AIIEKTPOHHOTO JIOKYMEHTA.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yJabTaroB 0O0ydeHus wHBamunoB u jmi ¢ OB3 ¢ HapymeHuem
3peHus:

— yCTHasl MPOBEpKa: TUCKYCCUH, TPEHUHTH, KPYIJIbIe CTOJIbI, COOECE0BaHUs, YCTHbIE KOJNTIOKBUYMBI
uap.;

— C WCIIONb30BaHMEM KoMmIbloTepa U crenuanbHoro I1O: pabora ¢ 2lEKTPOHHBIMU
o0pa3oBaTeIbHBIMU peCypcaMu, TECTHpPOBaHHE, pedepaThl, KypCOBbIE MPOEKThI, AUCTAHIIMOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTA 3pEHUS - rpadudecKue padoThl U Ap.;

— MPH BO3MOXKHOCTH MHUCHbMEHHAs IMPOBEpKa C HCIOJIb30BAaHHEM pebe(PHO-TOUEUHON CHUCTEMBI
bpaiins, yBenuuenHoro wipudTa, HCMIONB30BAHHWE CIEUHUAIBHBIX TEXHMYECKHX  CPE/ICTB
(TUGIIOTEXHUUECKUX CPEACTB): KOHTPOJBHBIE, Tpaduyeckue pabOThl, TECTUPOBAHUE, TOMAIITHHE
3aJlaHus, 3¢Ce, OTYETHI U JIp.

DopMBI KOHTPOJIS U OIICHKH PE3YJBTAaTOB 00y4YeHHs MHBaIuA0B 1 Juil ¢ OB3 ¢ Hapymienuem ciyxa:
— MUCbMEHHAs MPOBEpKa: KOHTPOJIbHbIE, Tpaduyeckrue paboThl, TECTUPOBAHKE, TOMAILITHUE 3aJaHus,
3cce, MUCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIp.;

— C HCHOJb30BaHMEM KOMIIBIOTEpA: paboTa € AIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pECYpCaMu,
TeCTHpoBaHue, pedeparsl, KypcoBbIe MPOEKTHI, Tpaduueckue pabOThl, TUCTAHIIMOHHBIE (GOPMBI U
Ap.;

— NPU BO3MOXKHOCTH YCTHasl MPOBEpPKa C HCIOJb30BAaHUEM CIIELUATbHBIX TEXHUYECKHX CPEICTB
(aynnocpencTB, CpeIcTB KOMMYHHUKAIlMU, 3BYKOYCHJIMBAIOIIEW ammaparypbl M Jp.): JHUCKYCCHH,
TPEHUHT U, KPYIVIble CTOJIBI, COOEeCeI0BaHMs, YCTHbIE KOJUNTIOKBUYMBI U JIp.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yJabTaroB oOydeHus wHBamunoB u jwmi ¢ OB3 ¢ HapymeHuem
OTIOPHO-/IBUraTeNIbHOTO arlnapara:

— MUChbMEHHAs IPOBEPKa C UCIIOIb30BAHUEM CIEIIMATBHBIX TEXHUYECKUX CPEICTB (JIbTepHATUBHBIX
CPEICTB BBONA, YMPABICHHUS KOMIIBIOTEPOM U Jp.): KOHTPOJIbHBIC, Tpaduieckue padoTHI,
TECTUPOBAHHUE, TOMAIlIHUE 3aJaHUs], CCE, MUCbMEHHbIE KOJJIOKBUYMBI, OTUETHI U JP.;

— yCTHas TMpPOBEpKa, C HCMHOJIb30BAHMEM CIIEHUATbHBIX TEXHHUYECKHUX CPEACTB (CPEICTB
KOMMYHHUKAIUI): TUCKYCCUH, TPEHUHTH, KPYIJIbIE CTOJbI, COOECe0BaHuUs, YCTHBIE KOJUIOKBUYMBI U
7p.;

— C HCHOJb30BaHMEM KoMIbiOTepa W crnenuanbHoro 11O (anmpTepHaTHBHBIX CpPEACTB BBOJAA U
VIpaBJICHUS KOMIIBIOTEPOM U JIp.): paboTa C SJICKTPOHHBIMH OOpa30BaTEIbHBIMH PECYypCaMH,
TeCTHpOBaHUEe, pedeparbl, KypCOBBIE MPOCKTHI, Tpaduueckue pabOThl, AUCTAHIIMOHHBIC (HOPMBI
MpeanoYTUTENbHEE 00yYatoIIUMCs, OTPAHUYEHHBIM B MTEPEIBUKEHUH U JP.

Ananranuys npoueaypbl MPOBEICHUS TPOMEXKYTOUHOM aTTecTaluu Jyisl MHBAIMAOB | Jini ¢ OB3.

B xone mpoBeneHus MPOMEeXYTOYHOM aTTeCTalluK MPeyCMOTPEHO:

— TpenbsiBieHHE OOydYalImMMCS TeYaTHBIX W (WJIM) DSJEKTPOHHBIX MaTepuajioB B (dopmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBBS;

— BO3MOXXHOCTb TOJIb30BaThC MHAMBUAYAIbHBIMU YCTPONCTBAMHU U CPEICTBAMH, MO3BOJIAIOIIUMU
aJanTUPOBaTh MaTepHalibl, OCYIIECTBIATh, NpUEM U TMepenadyy HHPOpMAIMH C YYETOM HX
MHANBUAYAIbHBIX 0COOEHHOCTEHH;

— YBEJTMUEHUE POIOJKUTEIbHOCTH MPOBEICHUS aTTeCTAllNN;

— BO3MOXHOCTb NPUCYTCTBUS aCCUCTEHTAa M OKa3aHMsI UM HEOOXOIMMOIl momomu (3aHsATh pabouee
MECTO, IEPEIBUTATLCS, TPOYUTATh U O(DOPMHUTH 3aJ]aHNE, OOIIATHCS C TPETOoAaBaTeieM).

@opMbl MPOMEKYTOUYHOM aTTecTalMu sl WMHBAIMAOB W jaul ¢ OB3 10mKHBI y4YHUTHIBATH
WHIWBHyaIbHBICE W TICUXOpHU3NYeCKue 0ocoOeHHOCTH oOydaromierocs/ooydatonuxes mo AOITOIT
BO (yctHO, mrchmMeHnHO Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpE, B (popMe TECTUPOBAHUS U T.11.).
CriennanbHble yclIOBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUILUIMHBI CTYJEHTaM C
HapYILICHUSAMHU 3pEHUS:

— IpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEePEBOAUTD IJIOCKONIEUATHYIO HH(OPMAIUIO B ayIUAIbHYIO WIH TAKTUIBHYIO OPMY;

— BO3MOKHOCTb MCIIOJIb30BaTh HHAMBUAYaIbHbIE YCTPOUCTBA U CPEACTBA, O3BOJISIONINE
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aJanTUpoOBaTh MaTepuasbl, OCYIIECTBIAT, MNpuUEM U nepenadyy HUHGOpPMAUU C  y4eToM
MHAUBUAYAIbHBIX 0COOEHHOCTEH U COCTOSIHUS 310POBbS CTY/ICHTA;

— TMPeIOCTaBICHUE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHeM y4eOHOM
JUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a cyé€T pasMenieHus MHGopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— HUCIOJb30BaHHE YETKOTO M YBEIMYEHHOTo MO pazMmepy mipudra U rpaguueckux OOBEKTOB B
MYJIBTUMEIUMHBIX TPE3EHTALUX;

— UCTIOJIb30BAHNE HHCTPYMEHTOB «JIyTIa», KIIPOXKEKTOP» MpHU paboTe C HHTEPAKTUBHOM TOCKOM;

— 03ByYHMBaHHE BU3YyaIbHON MH(POpPMAIIIH, ITPEICTABICHHON 00yJaroMMCs B XO/1€ 3aHATUH;

— obecrnieueHue pa3gaTouHbIM MaTepuasoM, AyOIupyoUM HH(OPMALKIO, BEIBOAUMYIO Ha DKpaH;

— HaJIMYMe MOANUCEN U OMHCAHUA Yy BCEX HCIOIB3YEMbIX B Mpollecce O0y4eHHs] PUCYHKOB M MHBIX
rpaduyeckux 0ObEKTOB, UTO JAET BOSMOXKHOCTh MIEPEBECTH MUCHbMEHHBIN TEKCT B ayIUaIbHBIN;

— obecreyeHre 0co00ro peyeBoro pexxuma MpernoiaBaHus: JIEKIMH YUTAIOTCSI TPOMKO, pa3dopuuBo,
OTYETAMBO, C Tay3aMHd MEXIy CMBICIOBBIMH OllokamMu HHpopMmaluu, obecrneunBaeTcs
WHTOHHPOBAHKE, TOBTOPEHHUE, aKIIECHTUPOBAHUE, TPOPUITAKTHKA PACCEUBAHUS BHUMAHMS;

— MUHUMM3AIMS BHEIITHETO IITyMa U 00€CIICUeHNE CTIOKOMHON ayTnalbHOW 00CTaHOBKU;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHMOpMAIMU CTYICHTaMH B yIOOHOW sl HUX (opme
(aynnanpHO, ayTMOBH3yaJbHO, HA HOYTOYKE, B BIJI€ TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

— YBEJIMYEHHUE JOJM METOJOB COLMAIBLHOM CTUMYIALMU (oOpalieHre BHUMAaHUS, ameJUIsius K
OTpaHUYEHUSIM IO BPEMEHH, KOHTAKTHbIE BUABI Pa0OT, IPYMNIOBHIE 3aJaHUs U JIp.) Ha MPaAKTUUYECKUX
1 1a00paTOPHBIX 3aHITHSIX;

— MUHUMHU3HUPOBAHME 3aJaHMM, TPeOYIONIMX AaKTHMBHOTO HCIIOJIB30BAaHUSl 3PUTEIBHON MaMATH H
3pUTEILHOTO BHUMAHUS;

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMIOJIHEHUS 3aJaHUM JUIs
CaMOCTOSITEIBHONU PaOOTHI.

CrennanbHble yclioBuUs, oOecleurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyLICHUSMH OIOPHO-/IBUTaTEILHOTO arnmnapara (MaJoOMOOWIbHbIE CTY€HThI, CTYyACHTbI, UMEIOIIHE
TPYAHOCTH MEPEABIKEHUS U MaTOJIOTHIO BEPXHUX KOHEYHOCTEHN):

— BO3MOXXHOCTh HCIONB30BaTh CHEIHAIbHOE MPOrpaMMHOE OOecledeHrne | CHEeUalIbHOe
o0opyaOBaHME U TO3BOJISIONIEE KOMIIEHCUPOBATH JBHUraTelIbHOE HapylleHHE (KOJSICKH, XOIyHKH,
TPOCTH U JIp.);

— TMPeNOCTaBICHUE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHeM y4eOHOM
TUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— MPUMEHEHUE TOTIOTHUTEIBHBIX CPEACTB aKTUBU3AIUH MPOIIECCOB 3alIOMUHAHUS U TOBTOPEHUS;

— OIOpa Ha OIpe/IeJIeHHbIE U TOYHbIEC TOHSATHS;

— UCTIOJIb30BAHUE I WILTIOCTPAIIUN KOHKPETHBIX IPUMEPOB;

— MPUMEHEHHUE BOMIPOCOB JUIsi MOHUTOPUHTA TIOHUMAaHUS;

— pasaeneHye u3y4aeMoro MaTepurasa Ha HeOOJIbIlKe JOrHYecKe OJIOKH;

— YBEJIMYEHHE JI0JIM KOHKPETHOTO MarepHalia U COOJI0IeHUE MPUHIIUIA OT MPOCTOTO K CIOKHOMY
Mpu 0OBSICHEHUW MaTepHaa;

— Hanmuyue 4€TKOM CHCTEMbl M alTOPUTMa OpraHU3allMUd CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00sI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— yBEJMYEHHE JO0JM METOAOB COLUAIbHONW CTUMYISUUM (oOpallleHHe BHHUMAaHUS, ammessiuus K
OTpaHUYEHUSIM 110 BPEMEHH, KOHTAKTHBIE BUBI pa0oT, TPYNIIOBbIE 3a1aHus Ap.);

— obecrieueHne OECIPETNATCTBEHHOTO AOCTYIIA B IOMEIICHHS, a TAKXKE MPEObIBAaHUS HUX;

— HaJM4YMe BO3MOXKHOCTH HCIOJIb30BaTh MHIMBUIYyaJbHbIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
00ecCreunTh peajan3aluio 3PrOHOMUYECKUX MPUHILHUIOB U KOMGOpPTHOE MpeObIBaHWE HA MECTE B
TEUCHHUE BCETO Mepuoa yuéonl (ITOACTaBKH, CIICUAIbHBIE TIOYIIIKH U JIp.).

CrennanbHble yclIoBUs, oOecleurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyIIEHUAMH cliyXa (Tiyxue, c1aboCbIaniie, o3 IHOOTIIOXIINE):

— MpeAocTaBiIeHe 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMarte, MO3BOJISIOIIEM
MEPEBOAUTD ayIuaIbHYI0 (POPMY JIEKIIHH B IJIOCKONEUaTHYIO0 HH(OPMALIHUIO;

— HajJu4ue BO3MOXKHOCTH HCIIONb30BaTh HMHIWBUIYaJbHbIE 3BYKOYCHJIMBAIOIIHME YCTPOWCTBA H
CYPIOTEXHHUYECKHUE CPEICTBA, O3BOJISIOLINE OCYIIECTRIATh MPUEM U Mepeaady HHPopMaIui;
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OCYIIECTBIIATh B3aMMOOOpATHBIM IMEPEBOA TEKCTOBBIX M aynno(daityioB (OJOKHOT [JIsi PEYEBOTO
BBOJIa), a TAK)KE 3alIUCh M BOCIIPOU3BEICHUE 3pUTENIbHOM HH(pOpMaLIUK;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCNeuMBaIOIINX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, MepeBo]] B TAOIUIIbI, CXEMBbI, OOPHBIE TEKCTHI, TIIOCCAPHIL;

— HaJM4Me HaIJHOTO COMPOBOXKIEHUS M3y4aeMOro Marepuajna (CTpyKTYpPHO-JIOTHUECKHE CXEMBI,
TaOnuIpl, Tpaduku, KOHICHTpHpYIOmMe W o00oOmIaronme WHGOPMAIMIO, OMOPHBIC KOHCIEKTHI,
pa3IaToOYHBIA MaTepHa);

— Hanmuyue 4€TKOM CHCTEMbl M allTOPUTMa OpraHU3allMU CaMOCTOSITENIbHBIX pPaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIHPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecredyeHrue MPaKTUKU OMNEpPeXarollero YTEHHUs, KOrja CTYAEHTBbl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (PparMeHThI;

— 0COOBIN pedeBoOl pexuM padoTHI (0TKa3 OT IJIUHHBIX (Ppa3 W CIOKHBIX MPEIIOKECHHM, XOpoITast
ApTUKYJSIUS; YETKOCTh M3JIOKEHUS, OTCYTCTBUE JIMIIHUX CIIOB; MOBTOpEeHHE (Ppa3 O6e3 M3MeHEeHus
CJIOB U TOPSIIKA UX CJIeI0BaHUs; 0OecrieueHre 3pUTEIbHOIO KOHTAKTa BO BpeMsi TOBOPEHUS U UYyTh
Oosiee MEAJIEHHOTO TEMIIA PeYH, UCTIOIb30BAHHE €CTECTBEHHBIX KECTOB U MUMHKH);

— 4y€TKoe COOJIOIEHNE aJroOpyuTMa 3aHIATHUS M 3aJlaHuM JUIsl CaMOCTOSITeNIbHON padoThl (Ha3bIBaHUE
TEMbI, IOCTAHOBKA I1€JIM, COOOIIEHNE U 3alKCh IJIaHa, BbIJEIIEHUE OCHOBHBIX MOHITHH U METOJOB
UX U3y4YEHHUs, YKa3aHHE BUAOB JAEITEIbHOCTH CTYIEHTOB M CIOCOOOB TPOBEPKH YCBOEHUS
Marepuasa, CJoBapHas padora);

— coOmofieHrue TpeOOBaHUI K TIPEABABIIEMBbIM YyU4eOHBIM TEKCcTaM (pa30MBKa TEKCTa HAa YacTH;
BbIJIEJICHHE OMOPHBIX CMBICIOBBIX MyHKTOB; UCIIOJIb30BaHUE HATISTHBIX CPEACTB);

— MUHHMM3AIUS BHEIIHUX IIyMOB;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU IIPU paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHJIOB PEUEBON NEATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3PUTEIHLHOTO BOCIPUATHUS C JIULIA TOBOPSIIETO).

CrenmanbHble yclioBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
npounmu Bugamu Hapymenud (JLII ¢ wapymeHusMu peuu, 3a0o0jeBaHUS SHIOKPUHHOM,
[EHTPaJIbHON HEPBHOU U CEPACUYHO-COCYIUCTON CUCTEM, OHKOJIOTHYECKUE 3a001eBaHu ):

— HaJM4Yue BO3MOXKHOCTH HCIOJIb30BaTh MHIMBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
OCYUIECTBIIATh MPUEM U Tiepeaady nHGopMauy;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCNeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIHUIIbI, CXEMbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJIMYMe HaIVISIAHOTO COMIPOBOXKICHUSI M3y4aeMOro MaTepuania;

— Hanmuyue 4€TKOM CHCTEMbl M allTOPUTMa OpraHU3allMid CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— o0ecreuyeHrue MPaKTUKU OMNEpeXarollero YTEHHUs, KOrja CTYAEHTBbl 3apaHee 3HAaKOMSTCS C
MaTepHuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (DparMeHThI;

— MpeA0CTaBIeHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHBIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU MIPHU paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHUJIOB PEUYEBON [EATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHHOTO BOCIPUATHUS C JIULIA TOBOPSIIETO);

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (opMmare;

— TMPeIOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHO
TUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a cy€T pasMenieHus MHGopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHOOpPMAIMU CTYICHTaMH B yAOOHOW sl HUX (opme
(aynnanpHO, ayTMOBU3YyaJbHO, B BUJIE IIOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE);

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS
CaMOCTOSITEIIbHON PabOTHI;

— CTUMYJIMPOBaHUE BBIPAOOTKH y CTYACHTOB HABBIKOB CAMOOPTaHU3AIMU U CAMOKOHTPOJIS;

— HaJIMYKe Tay3 JUIsl OTAbIXa U CMEHBI BU/IOB JESTEIbHOCTH 110 XOAY 3aHATHUS.

10. MeTonnuyeckue peKOMeH/IalluM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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JucrunumHa "HanoOuorexHomoruu" BEeASTCS B COOTBETCTBHH C KaJleHIAPHBIM yUYEOHBIM TUTAHOM U
pacrMcaHneM 3aHATHH 10 HeIeNIsM. TeMbl TPOBEACHUS 3aHSATHN OMPEACISIOTCS TEeMaTHYeCKUM
IJIaHOM paboveit MPOrpaMMbl TUCITATIITUHBI.
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