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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHHe HAy4HON OCHOBBI JJIsI OCO3HAHHOT'O U LIEJIEHANPABIEHHOI'O MCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHUH NP HKCIUTyaTalluX JIEMEHTOB, IPUOOPOB U YCTPOMCTB BaKYyMHOHU U TUIa3MEHHOMN
JJIEKTPOHMKH, a TAKKE IPOCKTUPOBAHMS DJIEKTPOHHBIX CXEM Ha UX OCHOBE.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHHE y CTYJACHTOB CHCTEMBI 3HAHUHA B 001acTu QU3MKH pabOTHl BaKyyMHBIX U
TUTa3MEHHBIX TIPHOOPOB U YCTPOHCTB.

2. CoznmaBatp mpocTeiiimme GU3nIecKue u MaTeMaTHIEeCKHEe MOJICTTH BaKyYMHBIX M TUIa3MEHHBIX
MpUOOPOB.

3. [IpumeHsATh GU3HKO-MaTEeMAaTHUECKHUI armapaT JJIs pacdyera U MOJCITUPOBAHHS (PU3NUSCKUX
MIPOIIECCOB, MPOTEKAIOIINX B HUX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-3. CnocobeHn OIIK-3.1. 3naeT MeTOObI U 3HaeT OCHOBHBIE METO/Ibl U CPEJICTBA
MIPOBOJIUTh U3MEPEHUS U |CPEACTBA U3MEPEHHUS U3MEpPEHUS
Habo/IeHus, OIIK-3.2. YMeer BoIOMpaTh | YMeeT BRIOUPATh U UCTIOIB30BAThH Pa3IMUHbIC
00palaTbIBaTh 1 3P PEKTUBHYIO METOAUKY METOAUKU U3MEPEHUIN
NpeaCTaBIIATD U3MEPEHUS
OKCIICPUMCHTATIbHBIC OIIK-3.3. Bnageer BrasieeT HaBBIKAMHU ITPOBEICHUS
AAHHBIC IPAKTHYECKMMH HaBBIKAM SKCIEPUMEHTAIILHBIX UCCIIEOBAHUN 1
IIPOBEICHUS METOJIMKaMHU 00pabOTKU MOTyUYEHHBIX
AKCTIEPUMEHTAIIbHBIX pe3yIbTaTOB
UccIleI0BaHui, 00paboTKu
MIPEACTABICHUS TIOTyICHHBIX
pe3yIbTAaTOB U3MEPEHUI
IIpodeccuonanbHbIe KOMIIETEHIUH

CornacoBaHa Ha noptane N2 83455 2



[1K-2. TI'otroB poBouth |[1K-2.1. 3Haet meToasb 3HaeT 0a30BBIE METOAUKHU UCCIIEIOBAHNS

9KCIEPUMEHTAIILHBIE CHHTE3a HAHOMATEpUaJIOB U |[1apaMETPOB U XapaKTEPUCTUK YCTPOUCTB U
HUCCIICAOBAHUA 110 KOMIIOHCHTOB YCTAaHOBOK 3JICKTPOHHUKH XU HAHOSJICKTPOHUKHU
CUHTE3Y U aHAJIU3Y Pa3IMYHOTO (PYHKIIMOHATHHOTO HAa3HAYCHUS
MaTepuaJIoB U [1K-2.2. Ymeer BbIOpaTh U YMeeT onpenensTh OCHOBHBIE ITapaMeTpPbl
KOMIIOHCHTOB HaHO- U MIPUMEHUTH METOJ aHAIU3a MPUOOPOB M YCTPOMCTB IEKTPOHHON
MHKPOCHCTEMHOH MaTepUajIoB U KOMIIOHEHTOB |KOMIIOHEHTHOU 0a3bl
TEXHUKH MHKPO U HAHOCUCTEMHOM

TEXHUKH

I1K-2.3. Brnaneer ocHoBHBIMU |BrageeT MeToaukaMu 9KCIICPUMCHTAJIbHOTO
METOJHUKaMHU ITOCTAaHOBKHU U HCCIICAOBAaHUA ITApaMCTPOB U XapAKTCPUCTUK

MIPOBEICHUS prOOPOB M YCTAHOBOK SJIEKTPOHUKHU U
AKCIEPUMEHTAIBHBIX HaHODJIEKTPOHUKHU
HUCCIIeJOBaHUHN

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabiuue 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

. Beero |CemecTpbl
Bunbl yueOHOI NesTeNbHOCTH

4acoB |5 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 56 56

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero

[TonroroBka k 3auery 17 17
[ToaroToBka Kk 3amuTe oT4eTa 1o JJabopaTopHO padboTe 6 6
[ToaroroBka Kk KOHTPOJILHOU paboTe 4 4
[ToaroroBka k mabopaTopHoOi paboTe, HANMCAHUE OTYETa 5 5
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 9 9
IToaroroBka K TECTUPOBAHUIO 7 7
[TonroroBka K yCTHOMY OIPOCY / cOOECEIOBaHUIO 8 8

Oo0mas TpynoeMKoCTh (B 4acax) 108 108
Oo0mas TpyroemMkocTsb (B 3.e.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.

Ta6nmma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Bcero gacos
HasBanwust paznenoB (Tem) Jlex. | Ilpak. | JIa6. | Cawm. (6e3 dopMupyembie
JUCLIUILIMHBI 3aH., 4| 3aH., 4 | pa0. |pa0.,u KOMIIETEHIINH
9K3aMEHa)
S cemecTp

CornacoBaHa Ha noptane N2 83455 3



1 DMuccuoHHas ATEKTPOHHUKA 4 6 4 16 30 OIIK-3, T1K-2
2 DIEKTPOHHBIN MOTOK 5 6 - 13 24 OIIK-3, TTK-2
3 YnpaBiieHue 3JeKTPOHHBIMU 5 6 8 13 32 OIIK-3, [1K-2
MOTOKaMu
4 DnemMeHTapHbIE MPOIIECCHI B 4 - 4 14 22 OIIK-3, T1K-2
iasme

Hroro 3a cemectp| 18 18 16 56 108

Uroro| 18 18 16 56 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

Hazpanus
paznenosB (Tem)
JUACITUTUTAHBI

Copnep:xanue pa3fenoB (TeM) AUCUUTUIHHBI (B T.4.
O JIEKIIUSIM)

TpynoeMkocTb
(JIeKIIMOHHBIE
3aHATHA), U

dopmupyembie
KOMIIETCHIIUU

S cemecTp

1 OMuccuoHHas
AJIIEKTPOHHKA

OCHOBBI 3JIEKTPOHHOM TEOPUH TBEPAOTO TENA.
DHepreTUYecKue 30Hbl B Kpuctaiuie. [[Brmkenue
AJIEKTPOHOB B KpucTtaie. CTaTuCTUKA
AJIEKTPOHOB B TBEPAOM TEJIE.
DIEeKTPONPOBOAHOCTH METAIIOB U
MOJIyPOBOIHUKOB. KOHTaKTHas pa3HOCTh
MOoTeHIMANO0B. [I0BepXHOCTHBIN MOTEHIHMATIBHBII
Oapbep.

OIIK-3, [IK-2

Hroro

2 DIIeKTPOHHBIN
MOTOK

DNEeKTPOHHBIN NOTOK, €ro (JOPMHUPOBAHUE H
TPAHCIOPTHPOBKA, MHTCHCUBHBIC
HEHMHTEHCHBHBIE 3JIEKTPOHHBIE TOTOKH, CIIOCOOBI
(bopMHpPOBaHHUS AIIEKTPOHHBIX TOTOKOB
Pa3NUYHON MHTEHCUBHOCTH (3JICKTPOHHBIC MYIITKU
Y TIPOKEKTOPHI), TPAHCHOPTUPOBKA FIEKTPOHHOTO
MOTOKA U CIIOCOOBI OTPAHUYEHUS €TO MOTIEPEUHBIX
pa3mepos. [IpeoOpazoBanue sHEprun
3JIEKTPOHHOT'O TIOTOKA B APYTUE BUJBI YHEPTUU
(KaTOOIIOMHUHECLIEHIINS, KATOJ0YCUIICHHE,
PEHTI€HOBCKOE U3JIyUCHUE, HAarpeB U T.1.).

OIIK-3, [IK-2

Hroro

3 Ynpasnenue
AIIEKTPOHHBIMU
MIOTOKaMU

VYnpasieHue 3JeKTPOHHBIMU TOTOKaMH.
DNeKTpUUECcCKrue U MarHUTHBIE CTIOCOObI
YIPaBJIEHUS TUIOTHOCTBIO U CKOPOCTBIO
a51eKTpoHOB. KBazucraTnueckue u AUHaAMUYECKUE
crioco0s! ynpasneHus. [IpuMeps! HConb30BaHMS
B IpUOOpax BaKyyMHOH 3JIEKTPOHUKH

OIIK-3, [IK-2

Hroro
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4 Dnemenrapuble |MoHn30BaHHBIN ra3 u mwia3ma. DieMeHTapHbIe 4 OIIK-3, [IK-2
IIPOLIECCHI B MIPOIIECCHI B IJIa3M€ U HA MOTPAHUYHBIX
iasme MoBepXHOCTAX. OCHOBHBIE METO/IbI T€HEPAIIUU
m1a3Mbl. MoJienu 1711 ONUCaHus CBOWCTB IUIA3MBbl.
D¢ dhexTuBHBIC CEUCHHS B3aMMO/ICHCTBHSL.
Kynonosckue cronknoBenus. Heynpyrue
CTOJIKHOBEHHS B IJIa3M€ [IEPBOr0 U BTOPOI'0 poAa.
Ilepesapsinka. PekoMOuHaIMsI 3apsyKEHHBIX
yacTHull. J{BI>KeHHE 3apsHKEHHBIX YacTHI] B
ia3me. [[peiidoBoe 1 HarpaBICHHOE IBIKEHUE
3apsOKEHHBIX YacTull. [IpumMeps! ucnoiap30Banus B
puOopax MiIa3MEeHHOM 3JIEKTPOHUKH.
Htoro 4
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmua 5.3. — HauMeHoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)
HasBanns paznenos | HaumeHnoBaHue NpakTUYECKUX 3aHATUI T dopmupyemble
(Tem) TUCUUTUTAHBI (cemuHapoB) PY/IOCMKOCTE, | KOMIIETCHIINU
5 cemecTp
1 OMuccuonHas TepMOdIEKTPOHHAS DMUCCHSL. 6 OIIK-3, TTK-2
ANEKTPOHHKA doTo3neKTpoHHas dMHUccHs. Bropuunas
AIIEKTPOHHAS] YMHUCCHSL.
ABTO3JIEKTPOHHAS] IMUCCHUSI.
Uroro 6
2 DIEeKTPOHHBIN NOTOK |/[BHoKeHUE 3apsiKEHHbBIX YaCTHII B 6 OIIK-3, TIK-2
AIIEKTPUYECKOM U MAarHUTHOM TMOJISIX
Hroro 6
3 YnpaBnenue OTtkJoHsFOIIHE U (OKYCHPYIOIIHE 6 OIIK-3, TIK-2
AIIEKTPOHHBIMU CHUCTEMBI, TOKOTIPOXOXKJACHUE B
MOTOKaMU AJIEKTPOHHO U MOHHO -TYUYEBbIX
npubopax.
Hroro 6
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabnuna 5.4 — HammeHnoBanue 1ab0paTopHBIX padoT
Haspanus pasnenos dopmupyemble
S —— HaumenoBanue nabopatopHeix pabot |TpyaoeMKocTs, 4 KOMITETCHIIHH
S cemecTp
1 DmuccuoHHas HccnenoBanue TepMO3JIEKTPOHHOM 4 [IK-2
AIIEKTPOHHKA SMUCCUU
Hroro 4

CornacoBaHa Ha noptane N2 83455




3 YnpaBnenue HccnenoBanue 31€KTPOHHO-TTYYEBBIX 8 [IK-2
AIIEKTPOHHBIMU TPYOOK C 3IEKTPOCTATUYECKUM U
MOTOKaMH MarHUTHBIM YIPaBJICHUEM.
HccnenoBanue GoTO3ICKTPOHHBIX
puOOpOB.
Hroro 8
4 DneMeHTapHbIE Hccnenosanue razopaspsaHon 4 I1K-2
IPOIIECCHI B IIa3Me MH/IMKaTOPHOM MaHEeIH MOCTOSIHHOTO
TOKa
HUroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
Ha3zBanus .
Bunael camoctositensHoi | TpynoeMkocTs, | Popmupyembie
pasnenos (Tem) - u KOMITETCHIIHH DopMBI KOHTPOJIS
JUCITUTUTIHBI
5 cemecTp

1 Omuccuonnas |IloaroroBka k 3auety 4 OIIK-3, [1K-2 3auér

SJICKTPOHUKA IToaroroBka Kk 3amiuTe 2 OIIK-3, IIK-2 3amuTa oT4YeTa 1Mo
0TYeTa 1o JT1abopPaTOPHOM n1abopaTopHOi
pabote pabote
IToaroroBka x 2 OIIK-3, TIK-2 KontponbHas
KOHTPOJIbHOM paboTe paborta
[ToaroroBka x 2 OIIK-3, T1K-2 JlaboparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Brinosinenue 4 OIIK-3, T1IK-2 [IpakTrueckoe
MPaKTUYECKOTO 3aaHUS 3aJlaHue
[ToaroroBka k 1 OIIK-3, ITK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 1 OIIK-3, T1K-2 YcTHbIl ompoc /
ompocy / codece10BaHUI0 cobecenoBaHue

Hroro 16

2 DnexktponHsli |[loaroroBka k 3auery 4 OIIK-3, TTK-2 3auéT

MOTOK Brinonsenue 3 OIIK-3, I1K-2 [IpakTrueckoe
MPaKTUYECKOro 3aJaHus 3a/1aHKe
IToaroroBka x 3 OI1K-3, TIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka Kk yCTHOMY 3 OIIK-3, TITK-2 YcTHbI# onpoc /
omnpocy / codece0BaHUIO cobecenoBanue

Hroro 13
6
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3 Yopasnenue |[logroroBka k 3auety 3 OIIK-3, T1K-2 3auét
OJICKTPOHHBIMH  |[JonroTOBKA K 3aIIUTE 2 OIIK-3, TIK-2 3ammra oT4yeTa mo
[I0TOKaMu oTyeTa 1o J1abopaTOpHOM nabopaTtopHoOi
pabore pabore
IToaroroska k 2 OIIK-3, [1K-2 KoHnTponbsHas
KOHTPOJIbHOH pabote pabota
[ToaroroBka K 1 OIIK-3, TIK-2 JIaGoparopHas
naboparopHoit padore, paborta
HaNMCcaHue OTYeTa
Brinonnenue 2 OIIK-3, TTK-2 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHuUs 3a/laHue
IToaroroska k 1 OIIK-3, [1K-2 TectupoBanue
TECTHUPOBAHUIO
IloaroToBka K ycTHOMY 2 OIIK-3, [1K-2 YcrHslii onpoc /
orpocy / codece10BaHrIO cobecenoBaHme
Hroro 13
4 [ToaroroBka k 3auery 6 OIIK-3, I1K-2 3auér
OneMeHTapHble  [JoAroTOBKA K 3alUTE 2 OIIK-3, IIK-2 3amuTa oT4eTa 1Mo
NIPOLICCChI B 0TYeTa 1o J1a00PaTOPHOMA nabopaTopHOi
I1a3me pabote pabore
[ToaroToBka k 2 OIIK-3, T1K-2 JlabopaTopHas
nabopaTopHO# pabdoTe, paborta
HaIMcaHue oTyeTa
IToaroroBka k 2 OIIK-3, I1K-2 TectupoBanue
TECTHUPOBAHUIO
IToaroroBka K ycTHOMY 2 OIIK-3, [1K-2 YcrHslii onpoc /
orpocy / codeceI0BaHUIO cobecenoBaHme
Hroro 14
Hroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,

M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, (OPMUPYEMBIX MPU U3YUECHUU NUCHUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOM AedTeIbHOCTH
dopmMmupyemble
Jlek. | Tlpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pab. | pab.
OIIK-3 + + + + |3auér, 3amuTa oTueTa no JabopaTopHOii padore,
Konrtponsnas pabora, JlJabopaTopHas pabora,
IIpaxTrueckoe 3ananue, TectupoBaHue, Y CTHBIN
ompoc / cobecenoBanue
I1K-2 + + + +  |3auér, 3ammra oTueTa 1o J1adbopaTopHOii pabdoTe,
KonTponbnas pabota, Jlaboparopuas pabota,
IIpaxTnueckoe 3ananue, TectupoBaHue, Y CTHBIN
ompoc / cobecenoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH
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6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

bannbsHbIe o1IeHKH 115 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuua 6.1 — banipHbIE OLIEHKH

N . MakcumanbHbIi
MaxkcumanbHbIN MakcuMalibHBII
0aJut 3a epuos Bcero 3a
®DopMBI KOHTPOJIS 6aut Ha 1-yro KT ¢ | Gamr 3a mepuon
Mexay 2KT u na CEMECTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI[ cemecTpa
S cemecTp

3auér 6 6 7 19
3anuTa oT4eTa 1o 5 6 6 17
nabopaTopHoi pabore
KonrponsHas pabora 4 5 6 15
YcTHbIi onpoc / 3 3 5 11
cobecenoBaHue
JlaGopartopnas pabota 3 3 5 11
IIpakTryeckoe 3ananue 3 4 6 13
TectupoBanue 4 4 6 14
Htoro makcumym 3a 28 31 41 100
nepuo
Hapacratommm urorom 28 59 100 100

6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYIIMA KOHTPOJIb

[TepecueT 6amIOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTABICH B TabmuIe 6.2.
Ta6ymma 6.2 — Ilepecuer OaIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb
basutel Ha aTy TEKyIIero KOHTPOJIs OrenHka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot MmakcuManbpHOM cymMbl 6aiioB Ha aaty TK

Ot 60% 10 69% oT MakcuManbHOM cymMMbI OaiioB Ha aaty TK

N (W |~

< 60% ot MakcuMabHOI cymMbl OamioB Ha naty TK

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

[TepecyeT cyMMBI 0a/lIOB B TPATUIIMOHHYIO W MEXTYHAPOJHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUTOB B TPAIUITMOHHYIO U MEKTYHAPOIHYIO OIICHKY
Hrorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (0TIIHMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (nocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amnos F (meynonerBoputeabHO)

7. Y4yeOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpaTYpa
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1. BakyyMmHas u 1uia3MeHHas 2JIeKTpoHuKa: YaebHnoe mocooue / A. M. Akcenos, E. M. Oxkc, A. ®.
3no6una - 2018. 165 c¢. [DnexTpoHHBU pecypc]: — Pexum npoctyma:
https://edu.tusur.ru/publications/7236.

2. T'onant, B. E. OcHoBHI ¢u3uku mia3mel : yaueoroe nocobue / B. E. I'onmant, A. I1. XKunuackwuid,
. E. CaxapoB. — 2-¢ usa., ucnp. u nomn. — Cankr-IletepOypr : Jlans, 2021. — 448 ¢. [DneKTpOHHBIH
pecypc]: — Pexxum nmoctymna: https://e.lanbook.com/book/167879.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CymxoB A.Jl. BakyymHas snekrpoHrka. @U3MKO-TEXHUYECKHE OCHOBBI : yueOHOe mocodue ass
By30B - CII0. : JIanb, 2004. - 462 c. (nanmuue B 6ubmmotexke TYCVYP - 37 3k3.).

2. Cobones B.Jl. dusnueckre OCHOBBI JIEKTPOHHON TeXxHUKHU: YueOHUK niusa BY3os.- M.:
Bericmrast mikona, 1979. — 448 c. (manuune B 6ubnuoreke TYCVYP - 42 5k3.).

3. ®puapuxoB C.A., MoBaua C.H. ®uzndeckre OCHOBHI SJIEKTPOHHON TEXHHUKU: YUEOHUK IS
BVY3oB .-M.: Beicmas mkona, 1982. — 608 c. (mamuuue B 6ubmuorexke TYCVYP - 18 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. BakyyMHas u ruia3MeHHas 2JIeKTpOHHUKA: MeToandecKkue yKa3aHus K IPaKTHUYEeCKUM 3aHATHSIM /
A. U. AxcenoB - 2018. 39 c. [DOnexkTtpoHHBIH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/7237.

2. BakyywmHas u Tuia3sMeHHas 2JIeKTpoHUKa: MeToauyeckue yka3aHus K 1abopaTopHbsIM paboTam /
A. U. AxcenoB - 2018. 82 c. [DOnexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7238.

3. BakyymHas u mia3MeHHas 3JIEKTpOHUKa: MeToaudeckue yKa3zaHus MO CaMOCTOSITEIbHOMN
pabote / A. . AxcenoB - 2018. 18 c. [DnekTpoHHBIH pecypc]: — Pexum ngocrtymna:
https://edu.tusur.ru/publications/7239.

4. VccnenoBanue TEPMOAJIEKTPOHHON sMmuccun: Meroaudyeckue yka3zaHusi mo JiabopaTtopHoi
pabote / A. . Akcenos, A. llImuar - 2024. 16 c. [DnexTpoHHbIH pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/11036.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALINH.

J1st Tuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. Marepua/ibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTcsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

VYyebnas naboparopusi: yueOHast ayAUTOpUs AJIA IPOBEACHUS 3aHATHI MPaKTHUUECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs MPOBEJCHUS 3aHATHI 1a00opaTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- JlaGopaTopHnble cTeH bl (6 IIT.);

- U3mepurenbHble TpuOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [lomemnienue ans XxpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAaKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUYANbHBIX KOHCybTanmii; 634034, Tomckas ob6nacts, T. Tomck, Bepmuanna ynuna, n. 74, 313
ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaboparopusie cTeH b (16 mT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- [lomemenue st XpaHeHus y4eOHOTo 000pyI0BaHMS;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocmexkr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B
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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

Ha3Ba2E’;§§;ﬁ?:$: (rem) igﬁlﬁ:f eyl-fry];;e ®opmbl KoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
1 Omuccuonnas snekrponnka | OINK-3, TTK-2 3auét [Tepeuens BOIpOCOB IJ1st
3aueTa
3ammra otyera no |[IpumepHsIil nepeueHb
nabopatopHoit BOIIPOCOB JIJ151 3aLUTHI
pabore 71a00paTOPHBIX pabOT
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
VYeTHbli onpoc / [IpumepHBIil nepeueHb
coleceqioBaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
2 DJIEKTPOHHBIN OTOK OIIK-3, I1IK-2 3auér IIepeyens BOnpocoB it
3adera
YcrHblit onpoc / [IpuMepHBIil nepeyeHb
cobeceoBaHne BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
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niaa3smMe

3 VYnopasnenue snexkrponabivu - |OIIK-3, T1K-2 3auér [Iepeuyens BonpocoB i
MIOTOKaMU 3aueTa
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOITPOCOB [/ 3aLIUTHI
pabore 71a00paTOPHBIX pabOT
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
Ycrablit onpoc / [IpumepHBIil nepeyeHb
co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 Dnementapusbie nporeccel B |OIIK-3, T1K-2 3auér [lepeuenb BOIIPOCOB IJ1st

3a4cTa

3amuTa oT4€eTa 1o
nabopaTopHOI
pabote

IIpuMepHBIil IepeyeHb
BOIIPOCOB ISl 3AILUTHI
1a00paTOpHBIX paboT

YcTHbI ompoc /

[IpumepHBIil nepeueHb

cobeceoBaHne BOIIPOCOB ISl yCTHOTO
orpoca / codeceoBaHHS

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITH ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOEHHOE MpUMEHEHNE
yMEHUe HaBBIKOB
3 ot 60% 1o obmye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakas ocHOBHasi XapakTE€pUCTUKa TepMOKaToaa ?
a) 3aBUCUMOCTb TOKA SMHCCHUHU OT TEMIEPATYpPbI KaToa.
0) 3aBUCUMOCTbH TOKa YMUCCHUHU OT CTIOCO0a HarpeBa KaToa.
B) 3aBHCUMOCTh TOKAa SMUCCHH OT pa3MepOB KaTO/a.
2. JInst KakuxX KaToJ0B MPUMEHSETCS MapaMeTp AOMyCTUMasl IJIOTHOCTh KaTOJHOTO TOKA ?
a) Tonbko /U1 HEAKTUBUPOBAHHBIX KaTOJOB.
0) TosbKO 711 aKTUBUPOBAHHBIX KAaTOOB.
B) Jl1s1 BCeX TUIOB KaTOJIOB.
3. Kakoii 3 deKT JeKUT B OCHOBE JIEKTPOCTATHUESCKON SMUCCHH?
a) O¢ddexr Cronerona.
0) DddexT DiHIITEHHA.
B) Dddexkt lloTku.
4. Yto Takoe BTOpUYHAA JIEKTPOH-3JICKTPOHHAS SMUCCHS?
a) OMuccHs 3JIEKTPOHOB U3 TBEPJOTO Teja MO BO3AeHCTBUEM OTOKA (POTOHOB.
0) DMuccus JIEKTPOHOB U3 TBEPAOIO Tella o] BO3ACICTBHEM MTOTOKA YCKOPEHHBIX HOHOB.

CornacoBaHa Ha noptane Ne 83455 13



B) OMHUCCHS BJIEKTPOHOB M3 TBEPAOro Teja MOJ BO3JAEHCTBHEM MOTOKAa YCKOPEHHBIX
AIIEKTPOHOB.

5. SBnenue Dddekt [loTkn — uTo 310 ?
a) YBeJIMYeHUEe TOKAa DMUCCHUM 3a CUET M3MEHEHHUs HAIpaBJIECHHUS CKOPOCTU AJEKTPOHA B
KpHUCTaJLIe.
0) YBenuueHue Toka SMUCCUH MPU HAJIOKEHUU BHEIIHETO IEKTPUUYECKOTO MOJSL.
B) YMeHbILIEHHE TOKA SMUCCUH NPU HAJIO)KEHUU BHEIIHETO 3JIEKTPUYECKOTO MOJIs.

6. Ilo xkaKkOoMy 3aKOHY M3MEHSIETCSI TOK 3JIEKTPOHHOM NMYIIKH MPU U3MEHEHUU YCKOPSIOLIETro
HANPSDKEHUS, B PeKUME OIpaHUYEeHHS TOKA IPOCTPAHCTBEHHBIM 3apsoM?
a) I1o 3akony crenenu «3/2»
0) 1o 3akony crenenu «1/2»
B) Ilo 3akony cTeneHu «7/2»

7. Ha xakoii 3JeKTpo1 OCIMILIOrpaGuiecKoi TpyOKH MOIaeTCsl HCCIICTyEMbI CUTHAT ?
a) Ha momynsTop.
0) YCKOpSIOMIHIA 3JIEKTPOI.
B) Ha nnacTuHbI TOPU30HTATBHOIO OTKIOHEHHUS.
r) Ha miacTuHbl BEpTUKAIBLHOTO OTKIOHEHHUSI.

8. Kakoif M3 ykazaHHBIX NPUOOPOB MO3BOJISET ABaXXJIbl MPOU3BOAUTH NpeoOpa3zoBaHUE
n300pakeHHs ?
a) CynepopTHKOH.
0) BuaukoH.
B) luccekrop.
') DJIEKTPOHHO-ONTHYECKUI TTpeoOpa30BaTelb.

9. Kakoii Tun paspsia UCIOJIB3YETCS B ra30pa3psaHbIX UHAMKATOPHBIX MAHENSX MOCTOSHHOTO
TOKa ?
a) TemHOBOIA.
0) [dyrosoii.
B) AHOMAaJILHBIN TJICIOIIHA.
r) HopManbHBI# TICIOIIHIA.

10. B xakom u3 yKa3zaHHBIX MPUOOpPax MPOMCXOIUT MTHOBEHHOE MPeoOpa3oBaHHE BUIUMOTO

M300paKCHHS B DJICKTPUUECKUI CUTHAI ?
a) xonockor.
0) CynepopTHUKOH.
B) Buaukon.
r) Juccekrop

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OMuccns 3apsKEHHBIX YaCTHIL] C TIOBEPXHOCTU TBEPJIOTO TENA.
JIBM>KEeHHE 3apsKEHHBIX YAaCTHLL B DJIEKTPUYECKOM U MAarHUTHOM IOJISX.
YCTpOoKCTBO M IPUHLKII IEUCTBUSI MUKPOKAHAJIBHBIX IIJIACTHH.
VYerporictBo u npuHuun Aeiicteus @OV Ha pacnpeneneHHOM JUHOJE.
DIEeKTPOHHO-ONTUYECKHI TpeoOpa3oBaTeb.

Ocuutorpaduueckas TpyoOxa.

CynepopTHKOH.

ARl e

9.1.3. [IpuMepHBbIii NepeyeHb BOMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

HazoBuTe OCHOBHBIE JIEMEHTHI OCIIIIIOrpaduuecKkoit TpyOKH.

HazoBuTe cocTaB 3JIEKTPOHHOTO MPOKEKTOPA.

Kakue curnanssl moaroTcs Ha 3JIEKTPOAbl OTKJIOHSIOUIEH CUCTEMBI?

Uto Takoe MOIYJISIIMOHHAS XapaKTEPUCTUKA MTPOKEKTOpa?

KoHCcTpyKIHs 1 mpUHIUI TEUCTBUS ra30pa3psaIHOM WHIMKATOPHON MaHEIN MOCTOSHHOTO TOKA.
KoHcTpyKus 1 NpUHIUI AEWCTBUS OJHOKAKaIHOTO (POTOAIEKTPOHHOTO YMHOKHTETIS.
Hanummure ocHOBHOE ypaBHEHUE TEPMOAJIEKTPOHHON SMHUCCHUH.

Nk =

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. OHpC,Z[GJII/ITB YYBCTBUTCIIBHOCTDH MarauTHOM KaTyIIKHU K OTKJIOHCHHIO, €CJIM aMIUINTY/Jla CUTHaJla
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Ha 3kpaHe 50 mM, ynucio BUuTkoB n=500, [IK=0,1A. Kak u3aMeHHUTCS 4yBCTBUTEIBHOCTD, €CIU
YacTOTY CUTHAJy YBEJIUYUTH B 5 paz?

B OJIT Buaum Ha 3KpaHe TOUKY B IIEHTPE, KaK 3alMUTaHbI 3JeKTpoAbl? CUTHAI - CHHYyCOUIa C
T=10 mc. Kak Hamo 3anuTaTh 3JIEKTPOJIBI, YTOOBI Ha IKPaHE YBUACTH S5 MEPUOOB CUHYCOUIBI?
Kaxoit nomkHa ObITh 4acTOTa pa3BepTKU?

2. OmnpenenuTh HANPSKEHHOCTh AJIEKTPUYECKOTO MOJISi, B KOTOPOM JJEKTPOH HalOupaeT
ckopocth=4800 kM/c Ha paccTostHuH d -0,4 M (HagambHAsE CKOPOCTH AIeKTpoHa =0).

B OJIT onpenenuts HanpsiKEHUE HA BTOPOM aHOJIC M SHEPTHIO AJIEKTPOHOB B €r0 TIJIOCKOCTH (B
5B), ecu 4yBCTBUTEIBLHOCTD K OTKJIOHeHHIO =8 MM/B, mnmmna mmactua=18 mm, L=200 mMm, d=7
MM. OnpenenuTs NpeaebHyI0 YacTOTy CUTHAJIA.

3. HauanbHas ckopocTb 3nekTpoHa =15000 km/c. Jlo Kakoro moTeHIHada JOJDKEH 3apsSIUThCS

9KpaH, YTOObI CKOPOCTH 3JIEKTPOHA B MOMEHT yjaapa 00 3KpaH paBHsJIach Hyo. Hanummure
yCIJIOBUE TOJIYUYEHHS TAKOTO MOTEHIIMAJIa Ha SKpPaHe.
B DOJIT B neHntpe skpaHa BuaHa Touka. [locie mogaun cUrHajaoB Ha OTKJIOHSIOUIME TJIACTUHBI
Touka cMecThiach U o X u mo Y. OHa oka3aiach Ha pacctosHuM 10 cM. OT 1eHTpa, yroma
HAaKJIOHA MPAMOM, COEAUHAIONIEH TOUKY C 0Chi0 30° K TOpU30HTaJIbHOM OcH. BennunHa curuana
50B, Ha o6e mapsl mactuH. Kakoit (opMbl cCUTHAIBI TTOJJaHBI, KAKOBA YyBCTBUTEIBHOCTh K
OTKJIOHEHHIO 00euX Map MjIacTuH?

4. Bonb(hpamoBsiii Tepmokaton umeer Temneparypy 2700 K, saddbextuBayro paboty BbIX0aa
3,53B. Onpeaenutsb mI0THOCTh TOKAa TepModmuccuu (A/m2), ecnu D=0,95.

Kakoii cTaHeT mI0THOCTh TOKa TEPMOIMUCCHH (CMOTPHU MEPBYIO 3a/1a4y), €CIIH MEKIY KaTOJIOM
Y aHOJIOM Tiposioxkuin HanpsbkeHue Ua=1kB, paccrosinie mexay siekTpoaamu lem.

5. Kakoii cTaHeT IIOTHOCTh TOKa TEPMOIMUCCUU (CMOTPH NIEPBYIO 3a7a4y), €CIIU HAMPSHKEHHOCTh
AJIEKTPUYECKOTO MOJIs CTAHET PAaBHOW HYJIIO?

MoHoxpomMaTH4YECKHi My4OK CBeTa o0ecreunBaeT ¢ (porokarona Tok ¢poTodMuccuu 1MKA, pu
sTtoM K=1mkA/JIM. UeMy paBeH CBETOBOI MOTOK, KAK U3MEHHUTCS dHEPTHUS DJICKTPOHA, €CIIH
9UCII0 (POTOHOB B TOTOKE YMEHBIIIUTH B 2 pa3a?

6. OnpenenuTh BEIMYUHY TOKAa TepMOdIMUCCHU C (poTokaTonma miomanbio 20 KBagpaTHBIX
CaHTUMETPOB, eciii A dexTrBHas padoTa Beixoaa paBHa 0,53B, a T=23 rpanyca llenbcus.

Kak uzmenutcs sppexkTuBHas paboTa BeIXOJa KpUCTAJJIa KaTOJa, €CIM MEXIy KaTOJAOM U
anoaoM npuioxxkeno U=80kB, dak=0,2cm?

DONEeKTPOHHBINA MOTOK 00IyYaeT MEeKTPO MPH ATOM KO3(P(ULIHUEHT BTOPUYHONW SIMHUCCUH PABEH
2, a TOK BO BHemiHe# menu sektpona 1MA. Kak u3MeHUTCs 3TOT TOK, eclii KOd()PUIIMEHT
BTOPUYHOM SMHUCCUU YBEIUYUTH 10 47

9.1.5. [IpuMepHBI NepevYeHb BONPOCOB /IJIsl YCTHOTO Onpoca / codece10BaHUs

1. Mcnonb3oBaHue 3IEKTPOHHBIX MIOTOKOB B MPUOOPAaX BaKYyMHOMN 3JIEKTPOHUKH.

2. YnopaBieHHUE 3JIEKTPOHHBIMU TOTOKAMHU.

3. OCHOBHBIE METO/IbI T€HEPALIUH TIIA3MBI .

4. TepM0o3neKTpOHHAs, aBTOJIEKTPOHHAS, B3PBIBHASL, BTOPUYHO- -3JICKTPOHHASI, OTOIIEKTPOHHAS
AMUCCHUSA.

5. Mouu3oBaHHbIi Ta3 U mia3ma. OCHOBHbIE METOJIbl F'€HEpaAlMK IJa3Mbl. TUIBI Ta30BBIX
pa3psIoB.

9.1.6. Tembl J1aDOpPaTOPHBIX Pa6OT
1. UccnenoBanue TEPMOIEKTPOHHON AMUCCUU
2. UccnenoBaHue 3JE€KTPOHHO-JTYUEBBIX TPYOOK C 3JIEKTPOCTATUYECKUM M MarHUTHBIM

ympasieHueM. MccnenoBanne poTorIeKTpOHHBIX TPHOOPOB.
3. HccnenoBanue razopaspsiiHON HHAMKATOPHOW MAHEIN MOCTOSTHHOTO TOKa

9.1.7. TeMbl NpaKTUYECKUX 3aTAHUI

1. TepmosnextponHas smMuccusi. @OTOANEKTPOHHAS] IMUCCHSL.

2. BropuuHas 31eKTpoHHas 3MHUCCUsA. ABTO3JIEKTPOHHAS SIMHUCCHS.

3. JIBrmxeHHe 3apsyKEHHBIX YaCTHUL] B 3JIEKTPUUYECKOM U MAarHUTHOM ITOJISAX.
4. OtxioHstoIMe U (HOKYCUPYIOUTHE CUCTEMBI.

5. TokonpoxoaeHue B 3JIEKTPOHHO U HOHHO -JTy4€BBIX MPHOOpax.
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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