MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYLYBP | W +op o yiebo
5 ¥ UNIVERSITY TpopekTop Mo yue6Hoi paboTe
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Basaeneu: Cen-enso Napes Bacasseany

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

AKTYAJIBHBIE IPOBJIEMbBI HAYKU U UHAYCTPUU ®OTOHUKHU U
OIITOUH®POPMATHUKHA

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHHue - MATHCTPaTypa

Hanpasnenune moarorosku / crienanbHOCTh: 12.04.03 @oToHMKA U onTOMH(pOpMaTHKa
Hanpasnennocts (nmpodunp) / cnenmanusanusi: ®OTOHHKA BOJHOBOJHBIX, HeJUHEHHBIX H
NepHoAUYECKUX CTPYKTYp

dopma 00yueHUS: OUHASA

@axynpreT: PaKkyabTeT 3J1eKTPOHHOI TexHukH (PIT)

Kadenpa: Kadenpa rnexkrponnnix npudopos (I11)

Kypc: 1

Cemectp: 1

VY4eOnsiii man Habopa 2021 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunel yueOHOI nesTenbHOCTH 1 cemectp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 64 64 4acoB
OO0mmas TpyJ0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 1

Tomck

CornacoeaHa Ha noptane N2 54461



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHHEe 3HAHUU IO MOCIEJHUM HAYYHBIM M TEXHMYECKUM JIOCTHKEHUSAM B 00JacTH
HAHOTEXHOJIOTHH MTPOU3BO/ICTBA MPUOOPOB POTOHUKU U ONTOMH(POPMATUKH .

2. OcBoeHUE 3HAHUHU MO MPAKTHYECKUM IMPUIOXKECHUSAM U peaiu3aldMd HAayYHO-TEXHHUYECKHUX
JOCTIKEHUH (DOTOHMKHU U ONTOMH()OPMATHKH, a TAKXKE JIA3EPHBIX U ONTHYECKUX TEXHOJIOTHA.

3. ChopmupoBaTh y CTyJAEHTOB HE0OXOAUMBIE 3HAHUS B chepe CIMOCOOHOCTH YMHpaBJICHUS
MIPOEKTOM M OpraHM3allu PyKOBOACTBA PaOOTOM KOMaHIbI JJIsl TOCTHKEHUS IOCTaBICHHOMU IIeITH.

1.2. 3agauy AUCHUILIUHBI

1. [IpuoOpeTreHrne HABBHIKOB M YMEHHH aHajdW3a U MOJACIUPOBAHUS B 00JACTH TEXHOJIOTHHU
MPOU3BOJICTBA MPUOOPOB (POTOHUKH M ONTOMH(OPMATHUKH, & TAK)KE MPOTHO3UPOBAHUS MX JKU3HCHHOTO
[IUKJIa Pa3BUTHSA B OJMDKaHIIeH TIEPCTIICKTHBE U B Oy TyIIIEM.

2. YMeHHe OpraHu30BaTh pa3padOTKy ¥ MOJICIHPOBAHUE 3TANIOB MTPOEKTA B COCTABE PYKOBOIUTEIS
KOJIJICKTHBA, YMEHUS BHIPA0aThIBATh KOMAHIHYIO CTPATETHIO ISl TOCTHKCHHS TTOCTABICHHOW TIEITH.

3. YMeHue olleHUuBaTh MpeeibHble (QYHKIIMOHAIBHBIE BO3MOKHOCTH HOBBIX 3JIEMEHTOB (POTOHUKH
U CHCTEM ONTOMH()OPMATUKH, OCYIIECTBIISATH PABOBYIO 3aIUTY WHTEIUIEKTYIEHOW COOCTBEHHOCTH TIPU
CO3/IaHMH PA3JIMYHBIX YCTPOUCTB 00paObOTKHU, XpaHEeHHS U mepeaadn nHpopmammu B chepe a3epHbIX U
ONITUYECKUX TEXHOJIOTHH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte Otoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumini: O0meHaydHbii Moayb (soft skills — SS).

Nunexc qucuumiuael: 51.0.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

WHauKaTopsl JOCTHKEHHS [Tmanupyemble pe3yabTaTbl 00y4eHUs 110
Komnerenuus
KOMITETEHIINH JTVCIUTUTAHE
YHuBepcaibHble KOMIIETEHIIUH
YK-2. Cnocoben VYK-2.1 .3HaeT ocHOBHbBIE MonenrpoBaHu€e U CpaBHEHUE BApUAHTOB
YIOPaBIATh IPOSKTOM Ha |MOJICNIN )KU3HEHHOTO IIUKJIA | MapUIpyTHOM, ONepalliOHHON 1
BCEX ATAIax ero IPOEKTa, €ro dTanbl ¥ (as3pl, |TEXHOJOTHUECKOW KapThl MHIUBHLYaJILHOTO
KU3HEHHOTO LIUKJIa UX XapaKTePUCTUKU U 3aJJaHUs 10 JUCLUIUIMHE C aHATU30M
0COOEHHOCTH KU3HEHHOTO LIMKJIA, (ha3bl, XapaKTEePUCTUK U
0CcOOEHHOCTEH MpoeKTa.
VYK-2.2 .Ymeer AHanu3 BapMaHTOB MPAKTUYECKOTO
pa3pabaTbIBaTh U NPUMEHEHHS WHAWBUIYAITBHOTO 3aIaHHsI 110
peaTn30BBIBATH TAIbI JTVCIIATUTHHE .
mpoekTa B cepe
npodecCuoHAIbHON
JeSITeTTHHOCTH
VK-2.3 .meeT HaBbIKK AHanu3 pacuyeTHO-KOHCTPYKTOPCKOM YaCTHU HA

pa6OTBI B 00J1acTH HpOGKTHOfI TCXHOJIOTUYHOCTDb U3Ir'OTOBJICHUA U YCIIOBHUC
JACATCIIbBHOCTH U pCain3alluu C60pKI/I.
IMPOCKTOB
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VK-3. Crnocoben
OpPTraHHU30BBIBATH U
PYKOBOJIUTEL pabOTOM
KOMaH/Ibl, BEIpaOATHIBAs
KOMaH/IHYIO CTPATETHI0
JUISL IOCTUIKEHHUS
IMOCTaBJICHHOM 1IN

VK-3.1 .3Haer conepxanue
OpraHu3aliy U PyKOBOJCTBA
JIeATETLHOCTHIO paboyero
KOJUIEKTHBA (IpyMIIbl),
COLIMAIBHO-TICUXOJIOTHIECKUE
XapaKTepUCTHKHU paboyero
KOJUIEKTHBA (IpyMIIbl),
OCHOBBI TIOZJICPKAHHS
HpPaBCTBEHHBIX OTHOIICHHIA B
pabo4yeM KOJUICKTHBE

(rpynre)

OOcyxaeHrne MeXAyHapOIHOTO KO/IeKca
YECTH MHXXEHEPA - PYKOBOIUTEIIS.

VK-3.2 .Ymeer
OpraHU30BBIBAThH Pa0OTY
KOJUIEKTHBA (TPYIIIIBI) TSt
JOCTHKEHUS TIOCTABIICHHOM
eI

3HaeT mpreMbl MOTUBALIUU JJIs1 JOCTHKEHUS
MOCTaBJICHHOM 1[EJIH, CTPOUT CTPATETHUIO
poJIeBbIX (DYHKIUHN YJICHOB KOMaH/IbI.

VK-3.3 .Bnazmeetr oCHOBHBIMU
METOJIaMH U IIPUEMaMu
COLIMAJIBHOTO
B3aMMOJICHCTBHS U pabOTHI B
KOMAaHJI€E, a TAK)Ke€ METOJaMU
OpraHu3aIy padoThl
KOJUIEKTHBA (TPYTIIHI)

Opranu3zanus caMoIpoBEPOK
MH/IMBUYaIbHBIX TBOPUECKUX 3aJJaHUN B
NPUIOKEHUSAX K TaOOpaTOPHOMY
PAaKTUKYMY.

OomenpodeccuoHaNbHbIE KOMIIETEHIIMU
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OIIK-1. Cnocob6en
IIPEJICTaBIISTh
COBPEMEHHYI0 HAyYHYIO
KapTUHY MUDpa,
BEISIBIIATH
€CTECTBEHHOHAYUYHYIO
CYILIHOCTb ITPOOJIEMBI,
dbopmyIupoBaTh 3a7a4H,
OINpeAeATh NyTH UX
pEellIeHNUs U OLIEHUBATh
3¢ (HeKTHBHOCTH BBIOOpA
Y METOJIOB IPABOBOM
3allUThl PE3YJIbTATOB
WHTEJUIEKTYAJIbBHON
JIESITEIIBHOCTH C YYETOM
cnenuuku
UCCIIEA0BAHUN U
pa3paboTKu IpUOOPOB U
CHCTEM, TEXHOJIOTHI1
IIPOU3BOJICTBA
ONTUYECKUX Cpe,
MaTepUasoB U
YCTPOUCTB (POTOHUKH U
ONnTOMH(POPMaTUKU

OIIK-1.1 .3naer
COBPEMEHHYIO HAyYHYIO
KapTUHY MUpa,
(dyH1aMEHTaJIbHbIE 3aKOHBI
IIPUPOJIbI U OCHOBHBIE
¢duznueckue u
MaTeMaTHYeCKUE METO/IbI JUIsl
pelieHus 3a1a4y
TEOPETUUECKOI0 U
IIPUKIJIATHOTO XapaKTepa

3HaeT NOCTUKECHHUS U TEPCTIEKTUBBI Pa3BUTHS
CBOETO MH/IMBUIYAIBHOTO 3a/IaHUS B
JTVCIUTUTMHE, OCHOBHBIC (PU3UYECKUE U
MaTEeMaTHYECKHUE METO/IbI PEIICHHS
CUTYalLIMOHHBIX 33/1a4 TEOPETUYECKOTO U
MIPUKJIAHOTO XapakTepa B cepe
HAHOTEXHOJIOTUN (POTOHUKHU U
ONTOMH()OPMATHKH.

OIIK-1.2 .Ymeer BbISIBIATH
€CTECTBEHHOHAYUYHYIO
CYIIHOCTb TTPOOJIEMBI,
MIPOBOAUTH OLICHKY

s exTuBHOCTH BBIOOpA U
METO/IOB MPABOBOM 3AIMUTHI
pe3yNbTaToB

HMHTEJJIEKTY JIbHOM
JESITEIIBHOCTH C Y4€TOM
cnenupuKyd HayYHBIX
WCCJIETOBAHUM [Tl CO3JaHUS
Pa3HOOOPa3HBIX METOJIHK,
anmnaparypbl ¥ TEXHOJIOT Ui
IIPOM3BOJICTBA ONTHYECKUX
cpell, MaTepualioB U
YCTPOUCTB (POTOHUKH U
ONTOMH(POPMATUKHU

YMeeT BBIABIATH CYTh MTPOOJIEMEI, €€
aKTyaJIbHOCTb, a TAK)X€ MPOBOJIUTH OLIEHKY
WHANBUAYAIBHOTO 3aJJaHUsI METOAAMHU
MAaTEHTHOT'O aHAJIN3a; 3HAeT METO/IbI
MPABOBOM 3aIIUTHI UHTEIUIEKTyaIbHON
NESTEIIbHOCTH MaTepHaJIOB U YCTPONCTB
(OTOHHMKHU U ONITOMH(DOPMATHKH; YMEET
OILICHUBATH Ipe/ieTbHble (PYHKIIMOHATIBHBIE
BO3MO>KHOCTH HOBBIX JIEMEHTOB (POTOHUKHU U
onTouH(GOPMaTUKU MIPU CO3TaHUU
ONTOYJIEKTPOHHBIX YCTPONUCTB 00paOOTKH,
XpaHeHUs U nepeaadn nHbopMaluu.

OIIK-1.3 .Bnaneer HaBbIKaMu
(dbopMyIIUpOBKY 33724 U
OIpeleIeHUs IIyTeN UX
peLIeHHs HA OCHOBE OLIEHKU
3¢ (eKTUBHOCTH BBIOOpA C
Y4eTOM CTelu(PUKN HayIHBIX
UCClieIoBaHMi B cdepe
TEXHOJIOTUH ITPOU3BO/ICTBA
ONTUYECKUX Cpell,
MaTEepUajIoB U yCTPOMCTB
boTOHUKHU U
onTouH(GOPMATUKH

Ha ocHoBanuu nureparypHoro o03opa B
MH/IMBUYAIbHOM 3aJlaHUH (HOpMyTUpPYyeET
BBIBOJIbI M ITIOCTAHOBKY 3aJa4, UACH0 UX
peteHus B 001aCTH TEXHOJIOTUU
IIPOU3BOJCTBA ONITUYECKUX CPEJl, MATEPUAJIOB
U YCTPOMCTB (POTOHMKH U ONITOUH(OPMATHUKH.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy1I0eMKOCTh TMCIMILIMHBI 10 BHIAM YY€OHOM JIeATSIIbHOCTH
. Bcero |CemecTpsl
Bunpl yueOHOI AeSTeIbHOCTH
qacoB |1 cemectp
4
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KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 44 44

JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 64 64
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
[ToaroroBka k 3auery 6 6
IToaroroBka K TECTUPOBAHUIO 6 6
BrinonHeHne MHAUBUYaIbHOTO 3a1aHUs 26 26
[ToaroToBKa K BBICTYIICHUIO (TOKIATY) 26 26
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0mas TpyroemMkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero wacos
Jlex. | Ilpak. | Cam. dopmupyembie
Haspanus paznenos (Tem) JUCHUILTUHBI (0e3
3aH., 4| 3aH., 9 | pad., 9 KOMIIETEHIINHA
HK3aMEHa)
1 cemecTp
| ®yHaMeHTaNbHbIE U IPUKJIAIHbIE 10 6 20 36 OIIK-1, YK-2, YK-3
ucclieIoBaHus B (DOTOHUKE U
ontonH(popMaTHKe
2 TexHoJ0TrHYECKHE MPOOIEMBI U 8 6 20 34 OIIK-1, YK-2, YK-3
pa3BUTHE DIICKTPOHHKH,
HAHODJIEKTPOHUKU U (POTOHUKHU
3 Unnyctpust pOTOHUKHU U 8 6 24 38 OIIK-1, YK-2, VK-3
ONTOMH(OPMATHKH
Uroro 3a cemectp |26 18 64 108
Htoro|26 18 64 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TabywmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIIHSIM)

TpynoemkocTsb
Hazpanust paznenoB | CoaepxaHue pa3aesoB (TeM) AUCUUILIINHBI (B (HeKIHOHHbIe dopmMmupyemble
(TemM) TUCIMIUTAHBI T.4. 110 JICKIIUSM) KOMIIETEHIINN
3aHATHA), U
1 cemecTp
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1 dyngameHTanbHbIC
Y TIPUKJIATHBIC
WCCJICIOBAHMSI B
dboTOoHUKE U
ontonH(popMaTHKE

Beenenue. IlpeoOpa3zoBanue XxapakTepuCTUK
Ja3€pHOTO U3IYUYCHHUS. DIEKTPOOTITUIECKHE
a¢ ekt B kpuctauiax. OCOOCHHOCTH
MIPOSIBJIICHUS ONITHYECKUX APPEKTOB B
KpHUCTaJIaxX.

OIIK-1

TeparepieBoe n3nydeHue: Criocoobl
TeHepalnu U JeTeKTUupoBaHus. CONUTOHEI.
MeTobl I3MEHEHUS TapaMeTPOB JIa3ePHOTO
U3Ty4YeHUs. MeTOIbI peatn3aiun
MIPOCTPAHCTBEHHO-BPEMEHHOW MOTYJISIIHA
naszepuoro uznydenus (IIBMJIN).

OIIK-1

lonorpadus. O6mas cxema
rosiorpaguueckoro mporecca. MeTo bl 3aucH
rosorpamm. JluHamuueckas rogorpadusi.
I"onorpaduueckoe obpalieHne BOJIHOBOTO
¢ponTa. Mcnonb30BaHNe HENUHEHHBIX CPel
U1 0OpalleHus BOJTHOBOTO (pOHTA.
AnanTtuBHas ronorpapudeckas
UHTEPHEPOMETPHSL.

OIIK-1

BonokoHHas onTHKa U NEPCIEKTUBBI PA3BUTHL
BOJIOKOHHO-ONTUYECKUX CUCTEM.
HHTterpasbHas onTruka v €€ NpUMEHEHHE.
OnTuueckue naTuuku. POTOHHO-
KPUCTAJUIMYECKUE CTPYKTYPBI

OIIK-1

Hroro

2 TeXHOJIOTUYECKHE
poOJIeMBI U
pa3BUTHE
AIIEKTPOHHKH,
HAHODJICKTPOHUKHU U
dboToHUKH

CoBpeMeHHbIE TEXHOJOTUHU B AJIEKTPOHUKE,
OTITORJIEKTPOHUKE U (DOTOHHUKE.
MonexkynspHas snutakcusi. MonekyasipHo-
nyueBas snutakcus (MJID). Texnonorus
MOJIEKYJISIPHO-JTyYEBOM SMUTAKCUH.

OIIK-1

DNEeKTPOHHO-TTy4eBasi TEXHUKA U TEXHOJIOTHH.
HNonno-nyueBas texHonorus. onnas
o0paboTka MarepuainoB. JlazepHbie
TEXHOJIOTHH.

OIIK-1

Hanorexnosoruu. @opmMupoBaHue
HAHOCTPYKTYP METOJ0M HOHHOI
uMIUTanTanuu. [lopoirkoBast TEXHOJIOTHS.

OIIK-1

TexHon0rusa Noay4yeHus KpUCTaIOB U UX
obpaboTtka. HanomomeHHas MHKEHEpHsL.

OIIK-1

Hroro

3 Unpyctpus
($OTOHHKH U
ONTOMH(POPMATUKHU

[TpombInIeHHBIE J1a3ephl 711 00pabOTKH
MaTepHuaioB. Y CTPOMCTBO Ja3epOB.
[IpumeneHue 1a3epoB B HAPOJHOM XO3SMCTBE.

OIIK-1

JlazepHbie yKa3Ku KpaCHOTO, 3€JIEHOTO U
CUHETO IMana3oHOB — YCTPOHUCTBA ()OTOHUKU
HU3KOW LIECHOBOM KaTErOpHUH.

OIIK-1

[lepcrieKTUBBI ¥ IPOOIIEMBI PA3BUTHS
(OTOHMKH 1 ONITOUH(OPMATHKH.

OIIK-1

Hroro

Hroro 3a cemectp

26
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Hroro |

26

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUe MPaKTUYECKUX 3aHITHH (CEMUHApPOB)

HaszBanus pa3aenos
(Tem) TUCUHUTLTUHBI

HanmeHnoBaHME NPaKTUYECKUX 3aHATHN
(cemunHapoB)

TpynoemMKoCTb,
q

dopmMmupyembie
KOMIIETCHIINH

1 cemecTp

1 ®dyHaaMeHTalIbHbIC
U TIPUKJTaTHBIC
UCCIIC/IOBaHHUS B
dboToHuKe U
ontonH()opMaTHKe

KBanToBas mexanuka. Henunelinas onaruka:
reHepanus TapMOHMK U TapaMeTpuyecKas
re"epanus. TepareplieBoe U3IIy4eHUE U €ro
npuiiokeHus. IIpoctpancTBeHHbIe 1
BPEMEHHBIE COJTUTOHBI AKYCTOONITUYECKHE,
AIEKTPOONTUYECKUE U MArHUTOONITHUECKHE
METObI YIIPABICHUS JTa3epHBbIM U3TyYEHUEM.
Junamuyeckas ronorpadusi, aganTUBHAas
uHTeppepomerpus. IHTerpanbHas onTuka u
€€ MPUMEHEHHE [Tl YIIPABIICHUS
napamMeTpamH Ja3epHOro U3Iy4eHUs
Ontuueckue naTyuku. PoToHHO-
KPHUCTANTNYECKUE CTPYKTYPBI

OIIK-1, VK-2,
VK-3

Hroro

2 TexHonoruueckue
poOJIEMBI U Pa3BUTHE
AIIEKTPOHUKH,
HAHODJICKTPOHUKHU U
($hOTOHHKH

MoseKyssIpHO-Ty4eBast SAITUTAKCHSI.
DJIeKTPOHHOITyYeBas, HOHHAS U
peHreHoBckast urorpadus. Mcrnapenne
MaTEepHAJIOB AIIEKTPOHHBIMHU U JIA3€PHBIMA
ny4ykamu. IOHHO-TITa3MEHHBIE METO/IbI
HAIBUICHUS, OYMCTKHU U TPABJICHUS TIOJIOKEK
Y TUICHOK TUIeHOK. PocT 1 06paboTtka
MOHOKpHCTAIIOB. CO3/1aHUE TEPHOANICCKH
MOJISIPU30BAHHBIX CTPYKTYD B
CETHETOAIEKTPHUYECKUX KPHCTaILIaX
METOAAMH JIEKTPUIECKON M AIEKTPOHHO-
nTydeBoi nepenossipuzanuu. Juddy3nonnsie
Y IIPOTOHO-OOMEHHBIE METO/IbI CHHTE3a
BOJTHOBOJIOB.

OIIK-1, VK-2,
VK-3

Hroro

3 Unnycrpus
bOoTOHUKH U
ONTOMH()OPMATHKH

[TpoMblIIIICHHBIE TEXHOJIIOTUN CUHTE3a
HEJIMHENHBIX KPUCTAIIIOB.
DIEKTPOONTHYECKHE MOTYJIATOPHI Ha
BBICOKOOMHBIX HEJIMHEHHBIX KpUCTaIaX
tutanwidocdara kamus. JlazepHbie
U3MEPUTEIIbHBIE CUCTEMBI JOTUIEPOBCKHE
U3MEPUTEININ; METPOJIOTHS
HaHONEPEMEIIEHH; TMarHOCTHKA
aTMoc(epsbl; ra3oaHaIns; NpoPUIOMETPHUS;
U3MEPEHUE CIIEKTPa, MEXaHMYECKUX
KOJIEOaHNU 00BEKTOB C aMILTUTYION B
IMKOMETPOBOM JIMAIa30He.

OIIK-1, YK-2,
VK-3

Htoro

Hroro 3a cemectp

18
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Hroro 18

5.4. JlabopaTopHbIe 3aHATHS

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabaua 5.6 — Buasl camocTosITeNIbHOM paboThl, TPYA0EMKOCTh U (pOpMHUpyeMble KOMIETEHIIMH
Buael
HaszBanus pasnenos . | Tpynoemkocts, | dopmupyembie
(TeM) MCHHHb CaMOCTOSITEJIbHOU o KOMITCTCHIIHH DopMBI KOHTPOJIS
paboThI
1 cemecTp
| ®ynnamenTansuble ([loaroroska k 3adery 2 OIIK-1, VK-2, 3auér
Y NIPUKJIAIHBIE VK-3
HUCCIICIOBAHUA B ITonroroBska K 2 OIIK-1, YK-2, TectupoBanue
oronHKe U TECTUPOBAHUIO YK-3
onToMHPOPMATHKE  |BrionHenue 8 OIIK-1, YK-2, | WuamBuayanbHOE
WHIUBUYaTbHOTO YK-3 3aJaHue
3a/laHus
IToaroroBka k 8 OIIK-1, VK-2, Brictymienue
BBICTYIUICHUIO VK-3 (mokam) Ha
(oxuamy) 3aHATHN
Uroro 20
2 Texnonorunueckue |IloaroroBka K 3a4eTy 2 OIIK-1, VK-2, 3auér
po0JIeMbI U YK-3
pa3BUTHUC IToaroroBka k 2 OIIK-1, VK-2, TectupoBanue
SJICKTPOHHKHY, TECTUPOBAHUIO YK-3
HAHOSJICKTPOHRUKU U | [To iroTOBKA K 8 OIIK-1, VK-2, BricTymnienue
(boronnkm BBICTYIUICHUIO VK-3 (moxian) Ha
(moknany) 3aHATUU
Brimonnenune 8 OIIK-1, VK-2, NunuBuayansHOE
WHIUBUYaTbHOTO YK-3 3aJaHue
3a/laHus
Hroro 20
3 Unnyctpus [ToaroroBka k 3auery 2 OIIK-1, YK-2, 3auér
¢dboroHUKH U YK-3
ONTOMH(POPMATUKA | [ToArOTOBKA K 2 OIIK-1, VK-2, TectupoBanue
TECTUPOBAHUIO YVK-3
IToaroToBka k 10 OIIK-1, VK-2, Brictymienue
BBICTYIUICHUIO VK-3 (mokam) Ha
(oxuamy) 3aHATHN
Brinonnenue 10 OIIK-1, YK-2, | MaauBuayanbHOE
WHJMBUTyaJIbHOTO YK-3 3a/1aHne
3a/1aHus
Htoro 24
Hroro 3a cemectp 64
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Hroro | 64

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunsr yaeOHoiM
dopMmupyemsie JEeATEeIIbHOCTH
@OpMBI KOHTPOJIA
KOMIIETCHIINHU Jlek. IIpaxk. Cam.
3aH. 3aH. pao.
OIIK-1 + + + BricTynnenue (nokian) Ha 3aHATUH, 3a4€T,
NunuBunyansHOe 3a1anue, TectupoBanue
YVK-2 + + Brictynnenue (1okiaa) Ha 3aHATUH, 3aU€T,
WunuBunyansHoe 3aanue, TectupoBanue
YK-3 + + Brictynnenue (1okian) Ha 3aHATHH, 3a4ET,
NuauBunyansHoe 3aaanue, TectupoBaHue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bamibHbIE OLIEHKH

. . MakcuManbHbIi
MakcumanbHbIi MakcumanbHbIi
0at 3a nepuos Bcero 3a
DOopMBI KOHTPOJIS 6amm Ha 1-yro KT ¢ | Gamr 3a mepuon
mexay 2KT u Ha CEeMEeCTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
BricTynnenue (qokian) Ha 10 10 10 30
3aHATUU
3auér 0 0 15 15
NuauBuyansHOE 3a1aHUe 0 0 25 25
TectupoBaHnue 10 10 10 30
Hrtoro makcumym 3a 20 20 60 100
nepuo
Hapacraromum ntorom 20 40 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Onenka

>90% ot MakcuMalIbHOIN cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEACTABIICH B TAOIHUIIE
6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl OATIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Bapnansu, B. A. OcHOBBI BOJIHOBOJHOK (hOTOHUKH : yueOHOe mocobue mist By3oB / B. A.
Bapnausn. — 2-e u3na., nepepab. u gon. — Cankrt-IlerepOypr : Jlans, 2022. — 204 c¢. — ISBN
978-5-8114-8763-9. — TexkcT : 3neKTpOHHBIN // JlaHb : 2JEeKTPOHHO-OMONIMOTEUHAs CHCTEMA.
[DnexTponHsbIii pecypc]: — Pexum noctyma: https://e.lanbook.com/book/200363 .

2. borganos, A. B. BoJIOKOHHBIE TEXHOJIOTHYECKHE JIa3ephbl M UX MPUMEHEHUE : yaeOHOe mocooue
st By30B / A. B. bornanos, FO. B. N'ony6enko. — 3-e u3a., ctep. — Cankt-IlerepOypr : Jlans, 2021. —
236 c. — ISBN 978-5-8114-8771-4. — Tekct : 35ekTpoHHbIH // JlaHb : 37€KTPOHHO-OMOINOTEUHAS
cucrema. [ IeKTpoHHBIN pecypc]: — Pexxum poctyna: https://e.lanbook.com/book/180816 .

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. AxrtyanpHble IPOOIEMBI HAYKH U UHAYCTpUU (poTOHUKH U onTonH(popmaTuku: COOpHUK cTaTei
/ B. M. llangapos, C. M. lllannapos, B. B. lllenenesuu - 2013. 275 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3012.

2. Konneniuu cOBpEMEHHOTO €CTECTBO3HAHMS : YueOHoe mocodue st By3oB / T.5. JlyOnumiesa. -
7-e uzn., crepeotuil. - M. : Akagemus, 2006. - 606 c. (Hanuuue B ondauotexe TYCVYP - 30 5k3.).

3. IlerpoB, B. M. AnantuBHbie rojorpadpudeckue HHTEpHEpOMETPHl JII HAHOMEXAHUKH :
yuebHnoe nmocobue / B. M. IlerpoB. — Cankt-IletepOypr : Jlanp, 2022. — 192 c. — ISBN
978-5-8114-3157-1. — Texct : snekTpoHHBINA // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
[DnexTponnbit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/213113.

4. lanpapos, CranucnaB MuxainoBud. BBejgeHre B KBAHTOBYIO U ONTHYECKYIO AJIEKTPOHUKY :
yuebHoe nmocodue. - Tomck : U3gatensctBo TYCVYPa, 2021. - 94 ¢ (manuuue B 6ubauoreke TYCVYP - 3
9K3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. AkrtyanbHble IPOOJIEMBI HAYKH U UHAYCTPUH (POTOHHUKH M ONTOMH(POpPMATUKH: MeToanuecKkne
yKa3aHUs ISl IPOBEACHUS MPAKTHUECKUX 3aHIATHH U caMOCTOATeNbHOM paboTsr / JI. H. Opnukos - 2022.
17 c. [DnexTponHsii pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/9747.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOIM paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHasi ayAuTOpHs Il MPOBEJCHUS 3aHATHI J1ab0opaTOPHOTO THIA, TTOMEIICHUE IS KypCOBOTO
MPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaNTbHBIX KOHCybTanmii; 634034, Tomckas o6nacte, T. Tomck, Bepmnauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocs 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- UsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemenue 1iig xpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacth, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMalnoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

OcBocHue AUCHUINIMHEBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA U MHBAJIUIaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

I({Ta;\];;l I;I:I’é ]f;;i;iﬁ (fc)gfa ﬁ:fg}fr;;e @OpMBI KOHTPOJIA Ouenounslie Mmatepuaisl (OM)
1 ®yunamentanbubie 1 [OIIK-1, YK-2,  |Boictynnenue (noxnan) |IIpumepHslil nepedeHs TeM ais
IIPUKJIaTHBIE YK-3 Ha 3aHATUU BBICTYIUICHHUS (IOKJIaaa) Ha
HCCJIEIOBAHMSI B 3aHATUU
oronuKe u 3auér [lepeuenb BOPOCOB /JIsl 3a4eTa
onTonH(popmaTHKe WHauBuyanbHOe [TpuMepHBIA epeyeHb
3aJlaHue BapHaHTOB MHAMBHUIYaJIbHbBIX
3aaHUN
TectupoBanue IIpuMepHBIii TIepeYeHb TECTOBBIX
3aJaHui
2 TexHosOrn4ecKue OIIK-1, YK-2, |Beictymienue (nokman) |[IpumepHsIii mepedeHs TeM AJis
npobsieMsl u pazsutue | YK-3 HAa 3aHSATUU BBICTYIUICHUS (IOKIada) Ha
AIIEKTPOHUKH, 3aHATUU
HaHOJJICKTPOHHUKHU 1 3auér Ilepedyens BOIPOCOB I 3a4eTa
(boronnkm WHauBuyaabHOE [IpuMepHBIi IepeUeHb
3aJlaHue BapHaHTOB MHAUBHUIYaJIbHbBIX
3aJaHui
TectupoBanue [IpumepHbIil mEpedeHb TECTOBBIX
3aJaHui
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3 Unpnycrpust poronuku |OIIK-1, YK-2,  |Boictynnenue (noxian) |[IpumepHsblil nepedeHb TeM ais
¥ ONTOMH(POPMATUKU VYK-3 Ha 3aHATUU BBICTYIUIEHUS (IOKJIada) Ha
3aHITUU
3ayér [Tepeuenb BOpOCOB /JIsl 3a4eTa
WNunuBunyansHOE IIpuMmepHBIii IEpeYeHb
3aJlaHue BapHaHTOB WHANBHUAYaJIbHBIX
3alaHUN
TectupoBanue IIpuMepHBIii TIepeYeHb TECTOBBIX
3a1aHul

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. BrIsiBHTE KaKOe «HE PEHTTeHOBCKOE» M3IIydeHHe, O0ojee MPUOPUTETHO B MEPCIEKTUBE IS
peleHHs 3aJa41 IPOCMOTpa MaCCaKUPOB B a3pONopTax
a) teparepiosoe (0,1-1mm);
0) raMMa U3JTy4eHHueE;
B) asib(pa U3IIydeHHUE;
r) 0eTTa U3IIy4eHuUe.
2. Jlns ueneil u3MepeHUs IaBJIeHUS 3a OOPTOM JIETATENbHOIrO ammapaTta MOMENIeH KPHCTAaJLI.
O06ocHy#Te akTyaTbHOCTh BEIOOpA JaTYMKA JABICHUS HA...
a) mee3odpdexre (D/C mpu nedopmanuu Kpucramia);
0) mupoarddexre (3AC npu HarpeBaHUU KPUCTAILIA);
B) 3@ dexre Keppa (M3MeHeHUS OKa3aTels MPETOMIICHUS;
r) apdexre [Tokkenbca (YMEHbIICHHE TOKA3aTENs IPETIOMIICHUS B DJIEKTPUYECKOTO TIOJISL.
3. BbIsBUTE IPUOPUTETHBIN METO PEILICHHS 3a/1a4i KOHTPOJISI COCTaBa MUTAKCHAIIBHBIX CTPYK;
a) OXKE-cnekTpomeTpus;
0) aumuncoMeTpust (CKOPOCTh pOCTa);
B) qudpakTomMeTpus OBICTPHIX IIEKTPOHOB (popma);
') BUACOPETUCTPALIHSL.
4. OGocHyiiTe Hanboee akTyaJbHYIO U3 LIeJeH U 3aJa4 MPOBOIMMBIX HAyYHBIX UCCIIETI0BAaHUN B
Jene ycTpaHeHus (QyKHIIMOHAIBHBIX HEOCTATKOB BOJIOKOHHO-ONITUYECKUX JIMHUNA CBSI3U
a) TPYAHOCTb CPALIMBAHUS BOJIOKHA
0) BBICOKHI ypOBEHb IIyMa B IprueMHuKe (poToanomae)
B) MaJiblif TuaMeTp BOJIOKHA
I') UCTIOJIb30BAHUE BUIUMOTO CIIEKTPa U3ITyYCHHS
5. ChopmynupyiiTe TPUOPUTETHYIO 3a/1a4y IS TOCTHXKEHHS 1IeJIU: BBIPALIMBAHHE HAHOCTPYKTYP
METOZOM MOJIEKYJISIPHO-Iy4€BOH SIUTAKCUU
a) CpeaCTBa KOHTPOJIS MapaMeTpoB Iporiecca
0) BakyyMHasi TUTHEHA
B) TOYHOE PACIIONIOKEHHE MOJIOKEK U UCTIapUTEIeH
') KOHTPOJIb TEMIIEPATypPbl
6. O603HaubTE aKTyaJIbHYIO II€JIb M 3aJa4y MPOBOJUMBIX HayYHBIX UCCIEJOBAaHUU B 001acTH
YIPaBJICHUS B JIA3€PHBIX U SJIEKTPOHHO-TYYEBBIX TEXHOJIOTHIX
a) comnpsbkenue ¢ 9BM
0) nosyueHue Mmy4KkoB
B) MOBBILICHUE MOUTHOCTH
') TeXHHUKa 0€30MaCHOCTH
7. ChopMynupyiiTe NPpUOPUTETHYIO 3a1ady IJsi JOCTHKECHHUS LeJIM MOHHOTO TPaBICHUSA
MbE30KPUCTAIUIMYECKHUX 3JIEMEHTOB (DOTOHUKHU M ONTOMH()OPMATHKH
a) TIOBBIILIEHUE TOKAa HOHOB
0) CHATHE MOBEPXHOCTHOIO 3apsi/ia C MbE30KpHUCTAILIA
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10.

1.

12.

13.

14.

15.

16.

17.

B) PaBHOMEPHOCTH pacHpeeIeHHs TOKa M0 MOJTI0KKE

r) noseimenue KI1J[ momyyenus noHos

O06o03HaubTe aKTyaJbHYIO II€Jb U 3aJa4yy MPOBOJUMMBIX HAay4YHBIX HCCJIEJOBAaHUI B 00JacTH
KOHCTPYUPOBAHUS CUCTEM Pa3MEpPHOM AJIEKTPOHHO-ITy4eBOM 00pabOTKU

a) cucTemMa I0CTUPOBKH

0) cucrema mojAep>KaHus TOKa

B) cucTeMa mojiepxanus Gokyca

T') CHCTeMa BU3yaJIU3alluu

ChopmynupyiiTe TpUOPUTETHYIO 3agady s JOCTHIKEHHs II€JIM BHEBAKyyMHOU
AIIEKTPOHHOIYYEBOM 00pabOTKM MaTEpHAIOB. DTO 00ECIICUCHHUE. ..

a) mepernaaa qaBjieHus MeXKIy aTMoc(]epoit 1 ICTOUHUKOM

0) mepeMeIeHuss MICTOYHHUKA DJICKTPOHOB U JACTAIN

B) OXJIQXKICHHUSI 2JIEMEHTOB

T') 3alIUTHI OT pEHTIeHa

O06o03HaubTe aKTyaJbHYIO IIE€Jb U 3aJauyy MPOBOJUMMBIX HAayYHBIX HCCJIEJOBAaHUI B 00JacTH
AIIEKTPOHHO-JIy4€BOI'0 MCMIAPEHUS MAaTEPUAJIOB

a) mpoOoH B HICTOYHUKE JICKTPOHOB

0) CHIKEHHE MOIITHOCTH HEOOXOIUMBIX BAKyyMHACOCOB

B) cHCTEeMa MOAJEP>KKU TOKA U HaIPSHKEHUS

T') MOBBIILIEHUE a/IM€3UU TVIEHKH

ChopmynupyiiTe NpUOPUTETHYIO 3a/1a4y JIJIs JOCTHKEHUS e HOHHOTO MIIa3MOXUMHUYECKOTO
TpaBJICHUS MaTEpUaJIOB. DTO 0OECIIeUeHueE. .

a) poJia IIa3MOXUMHUYECKOro ra3a

0) CKOPOCTH OTKAYKH

B) O€3MaCIITHOTO BaKyyMa

I') TEXHUKH 0€30TaCHOCTH

O6o03HaubTe Hanbosee akTyalbHYIO LIeJb MPOBOJUMBIX HAayYHBIX HCCIEJI0BaHUN B 00NacTu
HMOHHBIX HCTOYHUKOB

a) pa3paboTka KOHCTPYKIIMA UCTOYHUKA

0) CHATHE BOJIbTAMIIEPHBIX XapaKTEPUCTHUK

B) CHATHE pacrlpe/esieHns IUNIOTHOCTH HOHHOTO TOKa

T') U3MEpEHUE pacipereieHus! SPKOCTH IMydKa

Bri6epute Hanbosee 3HaYUMBbIi KPUTEPH IIHPOKOANIEPTYPHOTO HCTOUYHHUKA HOHOB

a) TIonaab 00padboTKu

0) MPOIOIBHBIC U TTOTIEPEUHBIE Pa3MEPhI ITyJYKa

B) HEPAaBHOMEPHOCTh pacHpeIeIeHUs TOKa

') TOK U HalpsDKEHUE

O6o03HaubTe HauboJIee aKTyalbHYIO LEJb U 3a/ladyy IPOBOJUMBIX HAyUHBIX UCCIEJOBAHUM B
00J1aCTH MOHHOTO TPABJICHUSI MAaTEPUATIOB. ITO OOeCIIeUeHueE. ..

a) oOMeHa rasza

0) CTUMYJTMPOBAHMSI HOHHOTO TPaBJICHUS

B) OXJIQXKICHHUSI SJIEMEHTOB

I') TEXHUKH 0€30TIaCHOCTH

Bri6epute Hanbosee 3HaYUMBbIN KPUTEPHUA Havajga HOHHOTO TPaBJICHUS

a) U3MEHEHHE BOJIbTAMIIEPHON XapaKTEPUCTUKHI

0) U3MEHEHNE CIIEKTPa CBEUEHHUS OCTATOYHOTO Tra3a

B) IPOIILJIO JOCTaTOYHOE BpPEMs CHauajia TPaBJICHUS

T') BCE JIEMEHThI UCTOYHHKA HOHOB MPOTPEITUCH

O6o03HaubTe HanMboJIee aKTyalbHYIO LIEJb U 3a/lauyy IPOBOJUMBIX HAyYHBIX UCCIEJOBAHUM B
obnactu GOpPMUPOBAHUS ONTUYECKUX IUICHOYHBIX MOKPHITUM METOIOM 3JIEKTPOIYTOBOIO
HaTbLICHUS

a) TIOBBIIIICHUE are3Un

0) yMeHbIIIeHHe KaneJIbHOU (ppaKiuu

B) MOJIepKaHKUE COCTaBa MJICHKU

T') YMEHbIIIEHNE KOJIMYECTBA ra3a B IJICHKE

BrisiBuTe Hanbosiee MpUOPUTETHYIO 3a/1ady, KOTOPYIO HY)KHO pelIaTh Mpu o0paboTKe aAeTanei
CUJIbHOTOYHBIMHU HOHHBIMHU ITyYKaMH B YCJIOBUSX MOTOYHOIO MTPOU3BOJICTBA
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18.

19.

20.

XA R D=

14.
15.
16.
17.
18.

19.
20.

a) TIOBBIIIIEHUE pecypca paboThl KaTo1a 10 8 4acoB

0) obecrieueHre paBHOMEPHOCTH OOJTyUeHHUs JeTajaei

B) YBEJIMUEHHE CKOPOCTH OTKAYKHU ra3a

r) nossimenue KI1J[ ucrounmka noHos

OO0ocHYy#Te aKTyalbHOCTh el W 3aJa4 MPOBOJUMBIX HAyYHBIX MCCIEIOBAaHUM B 00JacTH
MIPUMEHEHHUS ra30BbIX TEXHOJOTHYECKUX Ja3€pOB I CBAPKU MaTepUajioB

a) pacIIMpEHHUE CTIEKTpa U3TyYaeMbIX YaCTOT

0) nmosermenue KI1/]

B) IPOTrpaMMHOE YIIpaBIeHUE

r) paboTa B UMITYJIbCHOM PEXXHME

BrisiBuTe Hambojee MpUOPUTETHYIO 3a/Jady, KOTOPYIO HYXXHO peliaTh Ipu pa3paboTke
BOJIOKOHHOTO Jla3epa, paboTarolIero B HEMpepbIBHOW U (eMA0 CEKyHIHOM MyIbCcaluu

a) MporpaMMHOE 0OecTieYeHNE

0) HacTpoiiKa MOIITHOCTH B 3aJJaHHOM JIHAIla30HE

B) peaju3alusi MOIHOCTHU MO ONPEIEICHHOMY 3aKOHY

I') MUHUMH3a1Us pa3MepoB MPH COXPAHEHUH MOIITHOCTH

OO0ocHYy#Te aKTyaJlbHOCTh IIeJeH W 3aJa4 MPOBOAUMBIX HAyYHBIX HCCIEIOBAaHUM B 00JacTH
(OTOHHMKHU U ONTOUH(POPMATHUKH

a) TEJICKOMMYHHKAIIUU U HH()OpMaTHKA

0) MenuIMHA,

B) 000pPOHHAS IPOMBIIIIEHHOCTh

I') CBETOTEXHHKA

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

TeparepueBoe n3nyyeHue: CriocoObl TeHEPALUHU U JIETEKTUPOBAHUSL.
IIpocTpaHCTBEHHBIE U BPEMEHHBIE COJIUTOHBI U ITEPCIEKTUBBI UX UCIIOJIB30BAHUS.
JIACKpETHBIE COTUTOHBI.

Meroas! yrpaBiIeHUs JIA3EPHBIM U3JIy4CHUEM. .

["onorpadus u e€ npuMeHeHHe.

MounekyIapHO-JIy4eBast SIIUTAKCHSL.

ONEKTPOHHO- U HMOHHO-JIyY€BbIE TEXHOJIOTUH.

Jla3zepHbie TEXHOJIOTUHU.

DNEKTPOONTHUECKUE MOYJIATOPHI HA HETMHENHBIX KpUCTAIJIaX.
JlazepHble U3MEPUTEIBHBIE CUCTEMBI.

. MeTtoap! co3jaHus BOJTHOBOAOB B KpUCTAJIaX HUOOATA TUTHUA U TUTAaHUI-PocaTa Kausl.
. BOIOKOHHBIE TEXHOJIOTUYECKHE JIA3EPHI.
. JlazepHble yKa3Ku KpPacHOTO, 3€JIEHOTO U CHHETO JHMaIa30HOB -yCTPOcTBa (POTOHUKHU HU3KOM

LIEHOBOM KaTE€rOpHH.

Junamuueckas ronorpadus, oOpaiieHue BOIHOBOTO (ppoHTa, afanTuBHAs HHTEp(epoMeTpusl.
BosiokoHHas ONTHKA U EPCHEKTUBBI Pa3BUTHUS BOJJOKOHHO-ONTHYECKUX CUCTEM.

WHTerpanbHas ONTUKA U €€ IPUMEHEHHUE.

OnTuyeckue JaTYUKHU.

OOpaboTka agerajneil CHUJIBHOTOYHBIMH HMOHHBIMH NYYKaMH B YCJIOBHUSIX HOTOYHOTO
IIPOU3BO/ICTBA.

MapuipyTHbie ¥ ONepalliOHHbIE KapThl TEXHOJIOTHUECKUX MPOIIECCOB.

TexHoNOrHUECKUE MPOOJIEMBI M pa3BUTHE ANEKTPOHUKHU, HAHOIJIEKTPOHUKU U (POTOHUKH.

9.1.3. IIpuMepHBIii IepedeHb TeM I BHICTYIIEHHS (I0KJIa1a) HA 3aHSTUA

Henunelinas ontuka: reHepaius rapMOHUK U ITapaMeTpUUecKasi TeHepaIusi.
TeparepiieBoe U3Ty4eHHE U €T0 MPUITIOKCHHS.
[IpocTpaHcTBeHHBIC I BPEMEHHBIE COJIUTOHBI.
AKYCTOONITUYECKHE, DICKTPOONTUUYECKHE W MArHUTOONTHYECKHE METOJIBI YIpaBICHUS
JIA3ePHBIM U3Ty4YCHHUEM.
Junamuueckas ronorpadus, aganTUBHAS HHTEPHEPOMETPHSL.
WHTerpanbHas ontuka v €€ MpUMEHEHHE U1 YIIPaBIICHUS ITapaMeTpaMu J1a3epHOTO U3TyUCHUS.
Onruueckue TJaTIUKH.
DOTOHHOKPUCTATUNIUYECKHUE CTPYKTYPHI.
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9. MonekynspHO-Iy4yeBasi SIIUTAKCHUS.

10. DnekTpoHHOJIy4YeBas, MOHHAS U PEHT€HOBCKas JTUTOrpadusi.

11. WMcnapenne maTepuaaoB 3J1E€KTPOHHBIMH U JIA3€PHBIMU ITyUYKaMHU.

12. HMoHHO-11a3MEHHbIE METO/IbI HAMbUICHUS, OYUCTKU U TPABJICHUS MOJIOKEK U MJICHOK IJICHOK.

13. Poct u 06paboTka MOHOKPUCTAJIIOB.

14. Co3nanue mepuoaUYEcKd MOJSIPU30BAHHBIX CTPYKTYpP B CErHETORJIEKTPUUECKUX KpHUCTaIax
METOJIaMU JIEKTPUUECKON U 3JIEKTPOHHO-TTyU€BOM Mepenosipru3auu.

15. quddy3nonasie 1 MPOTOHO-OOMEHHBIE METOJIBI CHHTE3a BOJTHOBOIOB.

16. IIpompbllIEHHBIE TEXHOIOTHUH CUHTE3a HETMHEMHBIX KPUCTAJIOB.

17. DnekTpooNnTUYECKHUE MOAYJISATOPHl HA BBICOKOOMHBIX HEJIHWHEWHBIX KpHCTajiax
tutanuidocdara kanus.

18. JlazepHble U3MEPUTEIbHBIE CUCTEMBI JIOTUIEPOBCKHUE U3MEPUTEIIH

19. MeTtpoJsiorusi HaHOTIEpEMENIEHUIA

20. quarHoctrka aTMOChepsl

21. l'azoananus

22. Ilpodunomerpus

23. H3MmepeHue CIEKTpa, MEXaHUYECKUX KOJeOaHUU OOBEKTOB C aMIUIUTYIOH B MUKOMETPOBOM
JUana3oHe.

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

[Iporiecc U3roToBICHHUS BOJIHOBOAA HA HUOOATE JTUTHS.
[Tporecc M3roToBICHNUS BOJIHOBOA HAa CTEKJIaX.
[Tporiecc MOHHOTO TpaBJICHUs HUOOATA JIUTHSL.
TexHomnorust GopMUPOBaHHS COTHEUHOTO HJIEMEHTA.
Texnonorust popMupoOBaHUS OKHCHOH TIIEHKH TUTaHA HA TaHTAJIATe BUCMYTa, HIO0ATE JTUTHSL.
[Tpouecc nerupoanus u Auddy3uu AIEeMEHTOB (3KeNe30, Me/Ib, CBUHEI, LIEPUH U Jp.) B HUOOAT
JUTHSL.
7. TexHonorus GopMUPOBaHHUS OKUCHOH IJICHKH HA MbE30KPHUCTAILIE.
8. TexHONOrHsi HOHHOTO JIETUPOBAHUS WM HOHHOW UMIUTAHTALIUU B THE30KPHUCTAIIIHIL.
9. IIponecc hopMUpOBaHUS 3€PKATBHBIX MOKPBITHIA ¢ BHEITHUM OTPAKAIOLIMM CIIOEM.
10. Ilpouecc npocBeTIEHUs ONTHYECKUX NOKPBITUH METOJIOM HOHHOTO TPABJICHHUS.
11. ®opmupoBaHre TOKPHITHIA 0] 30JI0TO» HA MOJIMATUIICHOBBIX TPAHCIIAPAHTAX.
12. TpaBnenue HHOOATA TUTHSL.
13. Ilpouecc erupoBaHus Mbe303JEKTPHUKA.
14. TIpouecc MarHETPOHHOTO HAIIBUICHHS TOJIJIOKEK.

AN ol e

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercs B GopMme, MPearnoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

CornacoBaHa Ha noprane Ne 54461 18



— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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