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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Becero Enunuiibt

JlaGopaTopHbie 3aHITHS 8 8 4acoB
CamocrositenpHas pabora 115 115  4gacoB
CamocrostenbHas paboTa Mo pyKOBOJCTBOM IpenogaBaTess 10 10 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
ITonroroBka u caaya dK3aMeHa 9 9 qacoB
OO01mas Tpya0eMKOCTh 144 144 yacoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 3.€.

DopMBbI NPOMEXKYTOUHOM aTTECTAIUS Cemectp KonmuectBo
DK3aMeH 8
KonTposabHble paboThl 8 1

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. dopmupoBaHHe TEOPETHUYECKUX M MPAKTHUYECKUX OCHOB, HEOOXOIMMBIX IS pacdyera,
pa3paboTKH U CO3AAHUS FINEMEHTOB, IPUOOPOB M YCTPOMCTB U HAHOAIEKTPOHUKH, A TAKKE JaJIbHEHIIIEro
COBEPILECHCTBOBAHUS 3HAHUU ITyTEM U3YUYEHUS HAyYHO-TEXHUYKOM JIMTEPATYPBI 10 JAHHOU WIIM CMEKHOU

TEMATHUKaM.

1.2. 3agauy AUCHUILIUHBI

1. u3yuyeHue 3aKOHOB (PU3UKU B HU3KOPA3MEPHBIX MMOIYIPOBOJHUKOBBIX CTPYKTYpax.

2. uzyyeHue 0a30BbIX METOJUK pacueTa mapaMeTpoB HU3KOPa3MEPHBIX CTPYKTYD.

3. U3y4yeHHE TEXHOJOTHUH U3TOTOBIICHUS OTYTPOBOJHUKOBBIX T€TEPOCTPYKTYD.

4. u3yueHue OCHOBHBIX KBAaHTOBBIX 3G (PEKTOB, JeKaIlIUX B OCHOBE NMPHUOOPOB U YCTPOICTB

HAHOJ3JICKTPOHUKMU.

5. U3ydeHUe KOHCTPYKUHMU U (PU3UYECKUX NPUHIHUIOB pabOThl MPUOOPOB U yCTPOUCTB

HAHOJ3JICKTPOHUKMU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).
Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.
Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.08.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]IbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haer Q)YHHaMeHTaJIBHBIC 3aKOHBbI
CCTCCTBCHHBIX HAYK U MATCMATUKU

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pHU3MKH,
UCIIOJIb30BATh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIeI0BaHU, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

YMeeT aHamu3upoBaTh MPOOIEMBI, IPOIIECCHI
U SIBJICHUSI B 00J1acTH (PU3UKH, UCTIONB30BATh
Ha TpaKkTHKe 0a30BbIe 3HAHUS U METOJIbI
(U3HYECKUX UCCIIEIOBAHUH, a TAKIKE YMEeT
MPUMEHSTh METO/IbI PEIICHHUS
MaTeMaTHYECKHX 3a7a4 B TPO(HeCcCHOHATBLHOM
o0ractu

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

BJ'Ia)ICCT MPAKTUYCCKUMHU HABbIKaMHU PCIICHUA
HHXXCHCPHBIX 3a1a4
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IIpodeccuonanbHbIe KOMIIETEHIIUH

[1K-1. Cnocoben
CTPOUTH MPOCTEUIIINE
buzndeckue u
MaTeMaTHYeCKHe
MOJICJIA TIPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIEHOTO
Ha3Ha4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh
CTaH/JapTHbHIE
IIPOrpaMMHBIE CpPEICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

ITIK-1.1. 3naer npocreiiime
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3Ha4YeHMUs], a TAaKKe
CTaHJapTHBIE POTpaMMHbBIE
CpelICTBA UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

3HaeT npocTeime Gu3nIecKue u
MaTeMaTHIECKUE MOJICITH MPHOOPOB, CXEM,
YCTPOWCTB M YCTAaHOBOK AJIEKTPOHUKH H
HAHORJIEKTPOHUKH PA3THIHOTO
(bYHKIIMOHATHLHOTO HA3HAYCHHUS, & TAKKE
CTaHJapTHBIE TIPOTPAMMHBIE CPEACTBA UX
KOMITBIOTEPHOTO MOJICITUPOBAHHS

ITIK-1.2. YMmeer cTpouth
npocreinme pu3nyeckue u
MaTeMaTHYECKHE MOJIEIN
npubOpOB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKU U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HA4YCHMs], a TAKKE
UCII0JIb30BaTh CTaHIapTHbHIE
IIPOrPaMMHBIE CPEACTBA UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

YMeeT cTpouts mpocTeiimue huzndeckue u
MaTeMaTHYeCKHe MOJIETH MPUOOPOB, CXEM,
YCTPOUCTB U YCTAHOBOK 3JIEKTPOHUKHU U
HAHORJIEKTPOHUKH PA3IMUYHOTO
(GYHKIIMOHATBFHOTO HA3HAYEHUS, a TAKKE
UCIIOJIb30BaTh CTaHIaPTHBIE TIPOTPAMMHBIE
CpeACTBa UX KOMIBIOTEPHOTO
MOJEJIMPOBAHUS

[1K-1.3. Bnaneet HaBbIKaMH
IIOCTPOEHUS IPOCTEUIINX
bu3HUecKuX U
MaTE€MaTHYECKUX MOJEIIEeH
npubOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHOAJICKTPOHHUKH
pa3IMYHOrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TAKXKE
WCTIOJIb30BAaHUS CTAHIaPTHBIX
IPOTPAMMHBIX CPEJICTB MX
KOMITBIOTEPHOTO
MO/JICIIUPOBAHUS

Bitageer HaBbIKaMM IOCTPOEHMSI POCTEHIINX
(bU3NUECKUX U MAaTEeMaTHYECKUX MOJIENICH
puOOpPOB, CXEM, YCTPONCTB U YCTAaHOBOK
AJIEKTPOHMUKYU U HAHODJIEKTPOHUKH
Pa3NUYHOTO (PYHKIMOHATBHOTO Ha3HAYCHUS,
a TaK)Ke UCIOJIb30BAHUS CTaHIAPTHBIX
IIPOTPaMMHBIX CPEACTB UX KOMIIbIOTEPHOTO
MOJEIIMPOBAHUSA

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojaBarejiemM
U HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX euHUII, 144 akaJeMUuecKuX 4acoB.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAM YU4€OHOU TeSITeIbHOCTH
o Bcero |Cemectpsl
Bunpl yueOHOI nesiTenbHOCTH
4acoB |8 ceMecTp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ NpenojaBaresieM, BCero 20 20
3
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JlaGopaTopHbie 3aHITHS 8 8

CamocrosTensHas padoTa 1Mo pyKOBOACTBOM MPETIOaBaTes 10 10
KonrtpomnbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 115 115
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECCKOM YacTh 65 65
JUCIUTIAHBI
[ToaroroBka Kk KOHTPOJIBHOM paboTe 12 12
[ToaroroBka k mabopatopHoOi pabore 22 22
Harmmcanne otyera nmo nabopaTopHoit pabote 16 16
IlonroToBKa U cAavya YK3aMeHA 9 9
OO0mas Tpya0eMKOCTh (B 4acax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYCOHOH IEATEIbHOCTH

HasBanus paznenoB (Tem) JIa6. | Kontp. | CPII, Cam. | Beero wacos (663 dopmupyemble
JIUCLUAIUINHBI pab6. | pab. q. pab., | IpOMEXYTOUHOM KOMIIETEHIIU
q aTTeCTaIluH)
8 cemectp
1 ®u3nyeckue 0CHOBEI - 2 2 14 18 OIIK-1, ITK-1
HAHOYJICKTPOHUKH
2 CrtocoObI OpMHUPOBAHUS - 2 14 16 OIIK-1, IIK-1
KBaHTOBO-Pa3MEPHBIX
HAHOCTPYKTYD
3 KBanTtoBbIe 3 PeKThI - 2 25 27 OIIK-1, ITK-1
4 YcrpoiicTa 8 4 62 74 OIIK-1, ITK-1
HAHOYJICKTPOHUKH
Hroro 3a cemectp| 8 2 10 115 135
Hrtoro| 8 2 10 115 135

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copnepxanue pa3eiioB (TeM) JUCIUTLIMHBI IPUBEICHO B Tadymie 5.2.
Tabmuma 5.2 — Conepkanue pas3ienoB (TeM) TUCITUTLUIHHBI

HaszBanus pasaenos CPIL, | ®dopmupyemblie
Copep:xanue pa3aenoB (TeM) TUCIUTLTHHBI
(TeM) TUCHUILIAHBI q KOMITIETCHITUHN
8 cemecTp
1 ®usnueckue ocHoBbl | KBanTOBOE OrpannueHue. [1oaynpoBoIHUKOBbBIE 2 OIIK-1, ITK-1
HAHOBJIEKTPOHUKHU reTepocTpykTyphl. CBepxpeuieTku. Bnusnue
KBaHTOBO-pa3MepHBIX 3(PPEKTOB HA CBOMCTBA
BEIIECTBA.
Uroro| 2
2 Cnioco0b1 ®opmMupoBaHuEe KBAHTOBBIX TOYEK. 2 OIIK-1, I[TIK-1
(dbopMupoBaHus ®opMupoBaHuEe KBAHTOBBIX MPOBOJIOK (HUTEN).
KBaHTOBO-Pa3MEPHBIX ®dopMHUpOBaHNE KBAHTOBBIX SIM
HAaHOCTPYKTYP HUtoro| 2
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3 KBanToBbie 3¢ extsl  |2D-37eKTpOHHBIHN ra3 B MArHUTHOM TIOJIE. 2 OIIK-1, I[IK-1
LlemounciieHHbId 1 qpOOHBIH KBaHTOBBIN ekt
Xomna. Dddexr AaponoBa—boma. Dpdext
HITapka. KBanToBo-pazmepusiii a3gdext Lltapka
B T€TEPOHAHOCTPYKTYpax

C KBaHTOBBIMH siMaMU. TyHHEIbHBIN 2P EKT.
Dddexr JIxo3edcona. Kymonosckas 6mokana.

HUtoro| 2

4 YcrpoiicTBa [TpuGops! Ha pe30HAHCHOM TYHHEJIMPOBAHUU. 4 OIIK-1, IIK-1
HAHOD3JIEKTPOHUKH [TpuGops! Ha OTHOIIEKTPOHHOM
TYHHEJIMPOBAaHUU. Y CTPOMCTBA HA OCHOBE
cBepXxpeleToK. TpaH3ucTopsl ¢ BEICOKON
MOJIBUYKHOCTBIO.

Hroro| 4

Uroro 3a cemectp| 10
Uroro| 10

5.3. KonTposbHbIe padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThI MPUBEIEHBI B Ta0mue 5.3.
Tabmuma 5.3 — KontpoabsHbie paboThl

No .. Bust KOHTPOIBHBIX PabOT TpynoemMKocTs, 4 PopmHpyeMbre
KOMIIETEHIINHT
8 cemectp
1 |KontposbHas paboTa ¢ aBTOMaTH3UPOBAHHOM 2 OIIK-1, ITK-1
MIPOBEPKOit
Hroro 3a cemectp 2
HUroro 2
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
Ha3zBanus pa3znenos (tem HaumenoBanue 1abopaTopHbIX dopmupyemble
zmmfnnﬁnﬂm (rew) pabor PP Tpynoemkocts, u Koffmefeyﬂunn
8 cemecTp
4 YcrpoiicTBa W3yyenne npuHImmna padoTsl 4 IIK-1
HAHOBJIEKTPOHUKHU HEMT - tpan3ucropa

Cseroauonanl Ha ocHoBe JII'C TK-1

HUtoro

Hroro 3a CEMCCTP

oo (oo |~

Hroro

5.5.KoHTpoab caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi pabora)
He npemycMoTpeHO Y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYJAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
Tabnuua 5.6. — Bupl caMOCTOSTEIbHON paObOThI, TPYJOEMKOCTh U JOPMHUPYEMbIC KOMIICTECHIIMU
HaszBanus pazaeno | Buabl camoctostensHol | Tpyaoemkocts, | DopMupyemblie Dopmbl
(TemM) TUCIMIUIUHBI paboThl q KOMITETCHITNH KOHTPOJIS
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8 cemecTp
1 ®u3nyeckue ocHOBEI |CaMOCTOSTEILHOE 12 OIIK-1, TITK-1 TectupoBanue,
HaHORJICKTPOHUKH H3y4YeHUE TEM DK3aMeH
(BompocoB)
TEOPETUYECKON YacTh
JUCIATUTUHEI
IloaroroBka k 2 OIIK-1, TIK-1 Kontponbnas
KOHTPOJIBHOU paboTe pabota
Hroro 14
2 Crioco0kb1 CamocTosTeNLHOE 12 OIIK-1, TTK-1 TectupoBanue,
dbopMupoBaHUS H3y4YeHUE TEM DK3aMeH
KBAaHTOBO-Pa3MEPHBIX | (BOIPOCOB)
HaHOCTPYKTYP TEOPETHYECKON YacTh
JHCIATUTUHEI
IloaroroBka k 2 OIIK-1, TIK-1 KontponbHas
KOHTPOJIBHOU paboTe pabota
Hroro 14
3 KBanrtoBbie 3¢ dexTsl |CamocTosATeTbHOE 21 OIIK-1, I1IK-1 | TectupoBaHmue,
HU3y4YECHUE TEM DK3aMeH
(BompocoB)
TEOPETUYECKON YacTh
JHCIATUTMHEI
[Toaroroska k 4 OIIK-1, IIK-1 KonTponbHas
KOHTPOJIBHOU paboTe pabota
Hroro 25
4 YcrpoiicTBa [ToaroroBka k 22 OIIK-1, ITK-1 JlaGopaTopHas
HAHORJICKTPOHUKH nabopaTopHO# paboTe pabora
Hanucanue otryera 1o 16 OIIK-1, TIK-1 OTyer 1o
naboparopHoii pabote nabopatopHoit
pabote
CaMOCTOSTEIIbHOE 20 OIIK-1, I1K-1 TectupoBanue,
U3Y4YEHHE TEM DK3aMeH
(BompocoB)
TEOPETUYECKON YaCTH
JACIIUILTUHBI
TloaroroBka x 4 OIIK-1, TITK-1 KonTponbnas
KOHTPOJIBHOU paboTe pabora
Hroro 62
Hroro 3a cemectp 115
TloaroroBka u cmaua 9 DK3aMeH
JK3aMeHa
Hroro 124

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI
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Bunbl yueOHOM nesTeIIbHOCTH
dopmupyembie ®
xommeremmmn | 80| Konr.Pag.|cPT| S OPNbL KOHTPOE
pao. pao.
OIIK-1 + + + +  |KoHTponbHas pabota, Jlaboparopnas paboTa,
Otuer no naboparopHoii padore,
TectupoBanue, Jx3ameH
ITK-1 + + + +  |KonTponbHas pabora, Jlaboparopnas padora,
Ot4er no maboparopHoit padore,
TectupoBanue, Dxk3ameH

6. PeiiTuHroBasi cucremMa /Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeitTuHroBasi cuctemMa He UCIOIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOBHas qUTEpaTypa

1. Caxapog, FO. B. Hanosnektponuka: Yuebnoe mocodue [DnekTpoHHbI pecype] / HO. B.
Caxapos, II. E. Tpossn. — Tomck: TYCVYP, 2010. — 88 c. [locTyn u3 TMYHOr0 KabMHETa CTYJEHTA.
[DnexTpoHHEI pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/537.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. ®ununmnoB B. B. ®u3zuueckue OCHOBHI HAHOAJEKTPOHHKHU : yuyeOHoe mocobue / B. B.
OumunmoB. - Jlunenk : Jlumenxuit I'TTY, 2018.-160 ¢ JocTynm u3 Tu4HOTO KaOWHETa CTyJCHTA.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/115011.

2. Ceprees, B. A. DineMeHTHI B yCTpOMCTBA HAHOXJIEKTPOHUKH : yueOHoe mocodue / B. A. Ceprees.
- VubsHOBCK : YaI'TY, 2016.- 137 ¢ JlocTyn u3 TM4HOTO KaOMHETA CTYJeHTA. [ DJIEKTPOHHBINA pecypc]: —
Pexxum moctyma: https://e.LLanbook.com/book/165019.

3. DIeKTpOHWKA W HAHOYJIEKTPOHHWKA: BBeaeHue B HampaBienue 11.03.04 : xpectomartus /
coctaButenu E. 5. Bykuna [u np.]. - HoBocubupck : HI'TY, 2019. - 200 ¢ JlocTym U3 TMYHOTO KaOWHEeTa
CTyJIeHTa. [ DneKTpoHHBIN pecypc]: — Pexxum moctymna: https://e.Lanbook.com/book/152138.

4. Jlpo6or I1. H. Hanoanektponuka : yueoHoe nmocooue / I1. H. JIpo6oT. - Mockga : TYCVYP, 2016.
- 286 ¢ JlocTynm u3 JNUYHOTO KaOWMHETa CTyJAEHTa. [DIEKTPOHHBIA pecypc]|: — Pexum mocrtyma:
https://e.lanbook.com/book/110241.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. Caspyk E. B. Hanoanektponuka. Metoandeckue yka3aHus M0 OpraHU3allid CaMOCTOATEIIbHON
pabotel: Metonuueckue ykazanus / Caspyk E. B., Tposu II. E. - Tomck : ®JIO, TYCVYP, 2018. — 22 c.
Hoctyn u3 nudyHoro kaOuHeTa cTyAeHTa. [DIeKTpoHHBIM pecypc]|: — Pexum npoctyna:
https://study.tusur.ru/study/library.

2. lupses b. B. Hanoanektponuka. Metoaudecknue yka3aHusi O BBIIIOJHEHHIO JIaOOPAaTOPHBIX
pabot: Metonnueckue ykazanus / lllupsies b. B. - Tomck : ®JIO TYCVYP, 2016. — 36 c. locTym u3
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEeKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS AJIS JIUII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/I0OB

Y4eOHO-MeTOoINYEeCKUEe MaTEePUaJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OIPAaHUYEHUSIM UX 3/10POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s un ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3NIEKTPOHHOTO IOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

J1s Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe >NIEKTPOHHOTO IOKYMEHTA;

CornacoBaHa Ha noptane N2 77888 7


https://edu.tusur.ru/publications/537
https://e.lanbook.com/book/115011
https://e.Lanbook.com/book/165019
https://e.Lanbook.com/book/152138
https://e.lanbook.com/book/110241
https://study.tusur.ru/study/library
https://study.tusur.ru/study/library

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. dpo6ot I1.H. HanosnexTpoHuka [DneKTpoHHbIH pecypc]: anexkTpoHHbId Kype / II.LH. IpoGor. -
Tomck: @10, TYCVYP, 2016. (mocTymn U3 THYHOTO KaOWHETAa CTYJCHTA) .

7.5. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CIPABOYHbIE CHCTEMBI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. O6uue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIAHBI

Y4ueOHBIE ayqUTOPHU IS NMPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIBHBIX KOHCYJbTAlM{, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlMH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuna, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mt.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmMHoOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

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

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYIN B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepHaﬂbHO-TeXHI/I‘leCKOG odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 ®usnyeckue OCHOBBI OIIK-1, TTK-1 KonTponbsHas [IpumepHbIil nEpeYeHb TEM U
HAHOA3JIEKTPOHUKHU pabora TECTOBBIX 3a/laHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 CriocoObI OpMHUPOBAHUS OIIK-1, ITK-1 KonTponbHas [IpumMepHbIil IEpedYeHb TEM U
KBaHTOBO-Pa3MEPHBIX pabota TECTOBBIX 33/1aHUI HA
HaHOCTPYKTYP KOHTPOJIbHBIE paOOTHI
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 KBanToBbIe 2 (HEeKThI OIIK-1, ITK-1 KonTponbsnas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 YcTporictBa
HAHODJICKTPOHUKH

OIIK-1, ITK-1

KoHntposbHas [IpuMepHBIil nepeyeHb TeM U

pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBaHHEIE, B IIEJIOM B IICJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJIeNIbHbIE coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB

5 (OTJIMYHO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbBIE
CUCTEeMaTUYECKUE
3HAHUA

chopMUpOBaHHOE
yMEHHE

YCIICHIHOC U
CHUCTCMATHYCCKOC
IMPUMCHCHHC
HaBBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Ornenka

dopmynupoBka TpeOOBaHUM K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Tlo xakuM HaIpaBJICHUSAM OTPAHUYEHO JIBUYKEHUE 3apSKEHHBIX YaCTHI B KBAHTOBBIX TOUKAX:
a) TOJIBKO IO HaIpaBJIeHUIO X
0) TOJBKO MO HAIPABJIEHUIO Y
B) TOJIBKO 10 HamNpaBJjeHUIO Z
r) 1o HanpasieHusM XY Z
2. Tlo xakuM HaIpaBJIC€HUSIM OTPAHUYEHO JIBYKEHUE 3apsKEHHBIX YaCTUI B KBAHTOBBIX TUICHKAX:
a) 1o HampaBleHusM X U Y
0) TOJBKO MO HAIPABJIEHUIO Y
B) TOJIBKO 10 HAaNpaBiIeHUIO Z
I) 110 HanpaBjieHus M X U Z
3. Ilo kakuM HampaBJIEHUSIM OTPAHMUYEHO JBH)KEHHUE 3apsDKEHHBIX YACTUIl B KBAHTOBBIX HUTAX
(mHypax):
a) o HampaBleHusM X U Y
0) o HampaByeHUIO Y U Z
B) TOJIBKO 10 HaNpaBjeHUIO Z
I) 110 HanpaBjieHus M X U Z
4. Kakoe MUHMMaJIbHOE KOJUYECTBO IHEPreTUUECKUX YPOBHEHN JOKHO OBITh B KBAHTOBOU siME
JIBOMHOM T€T€POCTPYKTYPBI:
a)0
0) 1
B) 4
ro9
5. B kakyto U3 cBepXpemeToK BXOAST MOIYIPOBOJAHUKN C OJIMHAKOBBIM XUMUYECKUM COCTaBOM,
HO C pa3HbIM TUIIOM ITPOBOJUMOCTH:
a) KOMITO3ULIMOHHYIO
0) TEerupoOBaHHYIO
B) MOAYJUPOBAHO—JIETUPOBAHHYIO
T') BO BCE MepevHCIeHHbIE
6. MakcrMalibHast TOJIIIMHA KBAHTOBOM SIMBI IBOMHON T€TEPOCTPYKTYPhI HE JTOJKHA MTPEBBIIATH!
a) 100 am
0) nmuHy BosHBI [e bpoitns
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10.

1.

12.

13.

14.

15.

16.

B) JJIUHY KOT'€PEHTHOCTHU

r) 10 am

MakcuManbHO€ pa3iudyue MOCTOSHHBIX PEHIETOK JJIs MAaTepHaloB BXOASIIMX B UICAIbHYIO
reTepOCTPYKTYPY HE JOIKHO MPEBBIIIATS!

a) 1%

0)5 %

B) 0,1 %

r)3 %

[Ipu xaKoM W3 THUIOB HayaJbHOW CTAJUM POCTA, BOSHUKAIOIIHUX MPU OCAXKJACHUU aTOMOB Ha
MOJJIOKKY U3 Ta30BOM (a3bl, MPOUCXOIUT (POPMUPOBAHNE KBAHTOBBIX TOYEK:

a) ®panka- Ban gep Mepse (cioeBoii pocT)

0) Ctpanckoro — KpacranoBa (mpoMeXyTOYHBIN THII)

B) ®onbMepa — BebGepa (0CTpOBKOBBII POCT)

T') BO BCEX MEPEUNCICHHbBIX

Kak Oynetr u3amMeHsAThCS KOd(PUIIMEHT po3pavyHOCTH Oaphepa D, mpu yBeIWUeHUH MacCCh
YaCTHIIbI, €CJIU €€ SHEPTUsl OCTAETCS MPU ATOM MOCTOSHHOM:

a) YMCHBIIIHUTCS

0) yBEITUYHTCS

B) OCTaHETCS MOCTOSIHHBIM

I') MOKET YMEHBIIUTHCS WIH YBEIUYUTHCS, B 3aBUCUMOCTHU OT 3aps/ia YaCTHUIIbI

Kakoit kBaHTOBBI 3G PEKT JTEKUT B OCHOBE PabOTHI CBEPXMPOBOAIIETO KBAHTOBOTO
unrepdepenimonHoro narunka (CKBU):

a) a¢dext lTapka

0) adbdext Ixo3edcona

B) 1IeJ0uncaeHHBIN 3¢ dekT Xomta

r) 3pdexr AapoHoa-boma

B kakux KBaHTOBOpPAa3MEPHBIX CTPYKTYpPaxX AJIEKTPOHBI HA3BIBAIOT JABYMEPHBIM 3JEKTPOHHBIM
ra3om

a) KBaHTOBas TUICHKA

0) KBAaHTOBBIH IIHYP

B) KBaHTOBAs TOYKa

T') BO BCEX BbIIIETIEPEUUCIECHHBIX

OcaxieHre KaKkoro MaTepuajia HeoOX0AMMO TIPOBECTH HAa KPEMHHUEBYIO (Si) MOIOXKKY, YTOOBI
Ha ero MOBEPXHOCTH 00pa30BajICs MACCUB U3 KBAHTOBBIX TOUEK

a) GaN

0) Ge

B) AlIP

r) GaP

[Ipu xaKoM U3 THUIOB HayaJbHOW CTAJUM POCTA, BOSHUKAIOIIUX MPU OCAXJACHUU aTOMOB Ha
MOJJIOKKY M3 Ta30BOM (a3bl, IPOUCXOIUT POPMUPOBAHNE KBAHTOBBIX TOUEK

a) ®panka — Ban nep Mepge (cioeBoii pocT)

0) Ctpanckoro — KpacranoBa (mpoMeXyTOYHBIN THIT)

B) ®onbMepa — BebGepa (0CTpOBKOBBII POCT)

T') IpU JTI000M M3 BBITIETIEPEUNCICHHBIX

UYto sBisIeTCSl OCHOBHBIM OTJIMYKUEM CBEPXPEIIETKH OT MHOTOCIIONHOM FreTepOCTPYKTYPHI

a) HaJTM4Ke TYHHEJIbHOM CBS3U MEKy KBAaHTOBBIMU sIMaMU

0) 61M3KO€ 3HAYCHHE MMOCTOSHHBIX PEIICTKH

B) HAJIMYHE MMOJTYTPOBOIHUKOB C Pa3HOM IMUPHUHOMN 3alPEIICHHON 30HBI

T') HaJM4Ke NOJYNPOBOJHUKOB C PA3HBIM THIIOM 3JIEKTPOIIPOBOJHOCTH

B kaxyro 13 cBepXpeleToK BXOAST MOJIYIPOBOJIHUKH C OIMHAKOBBIM XUMUYECKUM COCTaBOM

a) KOMITO3UIIMOHHYIO

0) JTerupoBaHHYIO

B) CEJIEKTUBHO - JIETUPOBAHHYIO

') MOAYJIHPOBAHO — JIESTHPOBAHHYIO

YTo NpoucXoAUT IpU YMEHbBIIEHUHU IIUPUHBI Oapbepa B KOMIIO3ULIMOHHON CBEPXpEIIETKE

a) YBEJIIMYMBACTCS MUPUHA (DHEPTETUICCKUN 3a30P) MUHU3OHBI

0) yMEeHBIIaeTCs MUpPUHA (SHEPTETHUECKHUH 3a30p) MUHU30HBI
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17.

18.

19.

20.

B) YBEJIMYMBAETCS KOJMYECTBO MOAYPOBHEH B MUHU30HE

') YMEHbBIIIAETCS KOJIMYECTBO SHEPreTHUYECKUX YPOBHEHN B KBAHTOBOH siMe

OT 4ero 3aBUCHUT YHUCIIO MOAYPOBHEH B MUHHU30HAX CBEPXPEIIETKH

a) OT IUPHUHBI 0aPHEPOB

0) OT KOJIMYECTBAa KBAHTOBBIX SIM

B) OT KOJIMYECTBA Pa3MEPHBIX IHEPreTUUECKUX YPOBHEN

') OT LIMPHUHBI KBAHTOBBIX 5IM

Kakoii u3 3¢)(hekToB MpOUCXOIUT B YCIOBUSAX CUILHOTO MATHUTHOTO MOJIS

a) TYHHEIbHBIN 2P deKT

0) addexr LlTapka

B) addext Jxozedcona

T') IEJIOYMCIICHHBIN U ApoOHBIH A dekxT Xoma

Yem MOXKHO OOBSCHHUTH CYIIECTBOBAHUE 1IETIOUNUCIEHHOTO KBaHTOBOTO 3 dekT Xomra
a) CyIllecTBOBaHHEM ypoBHeH Jlannay

0) cyliecTBOBaHHEM YPOBHEH pa3MEpHOT0 KBAHTOBAHUS

B) CYLIECTBOBAHHEM TYHHEJILHOM CBSI3U MEXK/y KBAHTOBBIMU SIMAMU

r) CyniecTBOBaHUEM HEHYJICBOM MUHUMAIBHOU SHEPTHH JIEKTPOHA B KBAHTOBOMU sSIME
Kakoii u3 kBaHTOBBIX 3()(heKTOB MPUMEHSETCS B KAUECTBE 3TaJOHA COMPOTUBIICHUS
a) apdekr Jxo3edcona

0) nenouncneHHbIi 3¢ ekt Xomra

B) KYJIOHOBCKas OJiokaaa

r) 3¢ dekr lTapka

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Yem ONpCACIIACTCA YPOBCHL pa3BUTUA U NOCTUKCHHA B UCCICAOBAHUH KBAHTOBO-PAa3MCPHLIX

CTPYKTYp?

1. 0OImEeMUPOBBHIMU TCHICHIIUSIMU W TPCHIAMU;

2. cTpeMiIeHHueM pa3pabOTKU UCKYCCTBEHHOTO MHTEIJICKTA;

3. COBEpPILEHCTBOM M Pa3BUTHEM TEXHOJOTMIA UX MOIYUCHHUS

4. moTpeOHOCTAMU pa3BUTHs TEXHOJIOTUH IBOMHOTO Ha3HAYCHUS
B rerepocTpyKType BBICOKOI'O0 KayecTBa B KpUCTaJJIaX MOJYNPOBOJHUKOB, 00pa3yIomux
reTeponepexobl, MeXaTOMHOE PACCTOSIHUE JOJKHO OBITh:

1. HepaBHBIM;

2. paBHBIM;

3. oTyiMyaThCs B J1BA pasa.

. CyliecTBEHHOE pa3januuMe NapaMeTpa KPUCTAIIMYECKOW pPEIIeTKH IOJYNPOBOJIHUKOB,

00pa3yoLHX reTeponepexos]
1. nenaroT HEBO3MOXKHBIM MPOSIBIICHHE KBAHTOBO-PAa3MEPHBIX 3PPEKTOB
2. HE OKa3bIBAET BIMSHUA Ha AEUCTBUE IeTEpoIepeXoaa
3. HE CHM)KaeT KayecTBa reTepOCTPYKTYpPHI
BaxHo0, 4TOOBI TEXHOJIOTHS U3TOTOBICHHS FE€TEPOCTPYKTYp obecreunBaia
1. odeHb pe3Kylo IpaHully reTepornepexoaa
2. BBICOKYIO CKOPOCTb BBIPAILIMBAHUS TE€TEPOCTPYKTYP
3. BBIpAlLlMBAaHUE T€TEPOCTPYKTYP IIPHU BBICOKUX TEMIIEPATYPAX

. Kakas u3 sanurakcuagbHbIX TEXHOJIOTUH XOPOLIO MOAXOAUT JUIsl BBIPAILIMBAHUS T€TEPOCTPYKTYP

C Pe3KMM T'paHHILIaMU U CIOXHBIM Tpoduiiem?
1. MONeKyIsIpHO-IIyUKOBas;
2. razoBas U3 METAIJIOOPraHUYECKUX COECIUHEHU;
3. XKUAKOCTHAas

HpI/I ONUTAKCHUAJIIBHOM HapalluBaHHUU HNOJIYHNPOBOAHHUKOBBIX CJIOCB MPOHCCCHI

CaMOYTIOPAOYCHHS U CAMOOPTraHU3allMK BO3HUKAIOT HU3-32
1. cTpemiieHUs BBIpAIIMBAEMON CTPYKTYPBI CIOXKHOT'O COCTaBa, Kak (PU3UYECKOMN
CHCTEMBI, K MUHUMYMY 3HEPTUH
2. cTpeMJICHUs BBIpAIIMBAEMON CTPYKTYpPBI CIOXKHOTO COCTaBa, Kak (puzmueckoit
CHUCTEMBI, K YCTAHOBJICHHUIO PaBHOBECHOTO COCTOSHHUS BO3HHUKAIOIIMX POCTOBBIX
CTPYKTYpPHBIX J1e()eKTOB
3. cTpemiieHHUs BBIPAIIMBAEMON CTPYKTYpPbl K KOMIICHCAIIUU BO3HUKAIOIIUX IPU POCTE
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10.

MEXAaHNYCCKHUX HaHpH)KeHI/If/'I

. MoxHO HapamuBaTh CIOU OCTPOBKOB, OOpa3ylOIIUX KBAHTOBbIE TOUKH, IO MEXaHHU3MY

Crpanckoro — KpacranoBa, pa3zensis UX CIOSMU MOJJIOKKHU, TIPU ITOM
1. OCTpOBKHM BBIPACTAIOT CTPOTO APYT HAJA JPYroM
2. HEYETHBIE CJIIOU OCTPOBKOB CABUHYTHI B INIOCKOCTH OTHOCUTENIHO YETHBIX
3. HEYETHBIE CIOM OCTPOBKOB MOBEPHYTHl B MJIOCKOCTH OTHOCHUTEIBHO YETHBIX Ha
ONPEACIICHHBIN Yyroi

. [lupamuanbHble OCTPOBKU, 00pa3yrolue KBAaHTOBBIE TOUYKH M CHOPMHUPOBAHHBIE IO

MexaHnu3my Crpanckoro — KpactanoBa, BeIpaIiMBarOTCsl CTPOTo IPYT HAJl APYTOM, TaK Kak
1. B MaTpule-noAid0XKe B PacHoiI0XKE€HUH OCTPOBKAa BO3HUKAIOT MEXaHHYECKHUE
HaMpPSHKEHUS, TPUTATHBAIOLINE aTOMbI CJIEYIOIIETO 0CaXKIaEMOT0 CIIO0S
2. 3TOMYy CHIOCOOCTBYET COOTBETCTBYIOIIAsi KpHUCTajjorpaguueckas OpHEHTALUs
MOJIJIOKKH
3. 3T0 00YCJIOBJIEHO COOTHOLIIEHHUEM IMaMETPOB aTOMa MOJJIOKKU U OCAXKIAAEMOr0 CJIOS

. CymecTByeT TeXHOJIOTHs (POPMUPOBAHUS KBAHTOBBIX MPOBOJIOK, KOTJa

1. B 60p03AKy Ha MOJJI0XKKE MOJYINPOBOJHUKA OCAXKIAIOT MOJYIPOBOAHUK C APYroi
IIMPUHOM 3alIPEIICHHON 30HbI

2. reTepoCTpyKTypHas MULICHb 00JIy4aeTCs YCKOPEHHBIMH TSXKEIBIMU HOHAMHU B PEXKHUME
yOPYTroro TOPMOKEHUSI HOHOB

3. MMeeT MeCTO BbIpe3aHHe PEHTTCHOBCKUM JIy4OM

KBaHTOBBIN 0JTHOAIEKTPOHHBIN TPpaH3UCTOP paboTaeT Ha KBAaHTOBOM d(ddekTe:

1. [rapka

2. JIxozedcona

3. Kouno

4. KyJTOHOBCKOM OJ0KaIbI

9.1.3. IlpuMepHbBIii NepedyeHb Te€M M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OThHI

Hanosnexrponuka

1.

[Tpeobnanaromias yacte MPUOOPOB OJHONIEKTPOHUKH OTHOCUTCSA K KJIaccy:
1. LIerOoYKM TYHHENIBHBIX IEPEXOI0B
2. OIHOTYHHEJBHBIX PUOOPOB
3. MaTpulbl TYHHEJIBHBIX [IEPEXO/I0B

. HepeKaqKa 9JICKTPOHA B OAHOJJICKTPOHHOM HACOCC BO3MOKHA BCJIICACTBUC

1. IPUIIOKEHHOTO K 3aTBOPaM MPOTUBO(A3ZHOTO IEPEMEHHOTO HANIPSKECHHS
2. MPUIIOKEHHOTO K UCTOKY M CTOKY IEPEMEHHOT0 HANPSKECHUS
3. IPUIOKEHHOTO K UCTOKY M CTOKY OOpaTHOT'O HaNpsHKEHUS

. B pe30HaHCHO-TYHHEIBHOM IHMOJE DJIEKTPOH INPOXOAUT CTPYKTYPY M3 MOTEHUHAIBbHBIX

0aprepoB U 5IM 32 BpeMst
1. TyHHENMUpOBaHUA Yepe3 MOTCHIMAILHBIN Oapbep
2. TYHHEIMPOBAHUS Yepe3 MOTCHIMAILHBIN Oapbep U MpeObIBaHUs B TOTCHIIUATHHON sSiMe
3. KOTOpOE B OCHOBHOM OIIPENIEIISIETCSl BpeMEHEeM MPeObIBaHuUS B MOTCHLIUAIBHOM sSMe
B pe3oHaHCHO-TYHHEIBHOM JIMOJIE TOCTUTAIOTCS pabovHe YacTOThI MOpSAKa
1. Teparepn
2. T'urarepi
3. Merarepig

. B pe3oHaHCHO-TyHHEIBHOM JAMOJE BBICOTAa JHEPreTUUYECKOTro Oapbepa M IIUpPHHA

NOTEHLIHAIBHON AMBI OAOUPAIOTCA TaK, YTOOBI B MOTEHIIMATIBHON SIME YHMCJIO KBAaHTOBO-
pa3sMepHBIX SHEPreTUYECKUX YPOBHEH HE MPEBBIIATO

1. nByX ypoBHEN

2. OHOIO ypOBHS

3. Tpex ypoBHEN

. Pe30HaHCHO-TYHHEIBHBIN TPAH3UCTOP UMEET BOJIBT- AMIIEPHYIO XapaKTEPUCTUKY

1. V;
2. N;
3. Z -o0pa3Horo Tuna.

. B HaHOBJIEKTPOHUKE €CTh BO3MOKHOCTb Pa3MECTUTh OTAEJIBHO APYr OT Apyra B pasHbIX

KBAaHTOBBIX fAMax CBCPXPCHICTKH JJCKTPOHBI U ABIPKHU, UTO BCACT K 3HAUHUTCIBHOMY
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YBEJIMUYEHUIO UX:
1. moxBwxHOCTEN
2. BpEMEHU KU3HU
3. HEpaBHOBECHOW KOHIIEHTPALUH
8. TexHOMOTHS U3rOTOBJICHUSI KBAaHTOBBIX MHPPaKpacHbIX (HOTONMPUEMHHUKOB Ha CBEPXpPEIIETKAX
nojoOpaHa Tak, 4To
1. muprHa NOTEHIUANBHBIX 0apbepOB HA MOPSAIOK OOJIbIIE MUPUHBI TOTEHIUATBHBIX M
2. mHUpUHA MOTEHUHAIBHBIX SIM HAa MOPSIAOK OOJibLIE€ MIMPUHBI MOTEHIHAIbHBIX
OapbepoB
3. 1MpHHA NOTEHIMAIBHBIX SIM U MIMPUHA MOTEHIHAIbHBIX OapbepOB MPUOIU3UTENHHO
OJIMHAKOBBI
9. B naBuHHBIX (OTOAMOJAX Ha CBEpXpeUIeTKax il YMEHBbUIEHUS IIyMa BO3MOXHO ClI€JIaTh
KO3 PUIIMEHT y1apHON MOHHU3ALUU JIJIS SJI€KTPOHOB 3HAYUTENHHO OO0JIbIle, YeM JIJIS JBIPOK 3a
cyer
1. yMeHbIIeHUsS] TOPOTOBOM PHEPTUM YAAPHOW MOHU3ALMHU MPHU MEPEXOJI€ IJIEKTPOHA B
Y3KO30HHBIN CIION
2. yMeHblIeHHs KO3 dulieHTa yJapHoi HOHU3ALNN AJIs JBIPOK
3. pa3HOro IEeHCTBUS YCKOPSIOLIETO 3JIEKTPHUUECKOro MOJIsl Ha 3JIEKTPOH U Ha JBIPKY
10. UeM 0OBsICHAETCS BEICOKOE 3HAYEHHE MOABMKHOCTH SJICKTPOHOB B HOBEHIIIUX TPAH3UCTOPAX,
o6o3HauaembIx abOpeBuarypoit HEMT?
1. oTCyTCTBHEM JIETUPOBAHUS B KaHATHHOM CJIO€
2. 0coOBIMH MPOBOSIIMMHU CBOMCTBAMH KaHAJILHOTO MOJIYIIPOBOJHUKA
3. HaauuueM OcCOOBIX CTPYKTYPHBIX LEHTPOB, 00pa3yloIIUX YpPOBHH IepecKoka
3JIEKTPOHOB B KaHAJILHOM CJIO€

9.1.4. Tembl 1a00paTOPHBIX padoOT

—_

. Uzyuenue npunuuna padotst HEMT - Tpansucropa
2. Cseroauonasl Ha ocHoBe JII'C

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAWBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

Jlns momycka K 9K3aMeHY JOJIKHBI ObITh BBIMOJHEHBI U 3allUIIEeHbI Bce 1abopaTopHbie padboThI,
MPeAYyCMOTPEHHBIE YUEOHBIM IIJIaHOM, @ TaK)KE BBIMIOJHEHbI KOHTPOJIbHBIE pa0OThl HAa TOJIOKUTENIBHYIO

CornacoBaHa Ha noptane Ne 77888 15



OIICHKY

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

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 HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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