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Y4eOnsIii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 6 cemecTp Bcero Enuaunel
JIeKIIMOHHBIE 3aHATHS 28 28 4acoB
[IpakTryeckue 3aHATUA 14 14 4acoB
B T.4. B (popMe NmpaKkTHUeCKOil MOArOTOBKHU 12 12 4acoB
JlaGopaTopHbie 3aHITHS 12 12 4acoB
CamocrositenpHas padbora 54 54 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.
@opMbI TPOMEKYTOUHOM aTTeCTaIUs Cemectp
DK3aMeH 6
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(GbyHIaMEHTAIbHBIX OCHOBAaX KBAaHTOBOW M ONTHYECKON 3JIEKTPOHUKH, KOTOPAs SBISAETCS BaXKHBIM
KOMITOHEHTOM NIpOo(ecCHOHaNBHOTO 0JI0Ka MOATOTOBKM 0akalaBpOB MO HAIpPaBJICHHUIO "KBAHTOBAs U
ONTHYECKAs AIEKTPOHUKA" .

1.2. 3agauy AUCHUILIUHBI

1. u3ydyeHue U OCBOCHHE CTYJEHTaMH COBPEMEHHBIX MOAXOJ0B U METOJIOB, UCIOIb3YEMbIX IS
aHaJli3a U OMUCAHMS SIBJICHUI KBAHTOBOW U ONTUYECKOM AJIEKTPOHUKH.

2. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM 3JIEKTPOHUKH.

3. U3ydyeHHEe OCHOBHBIX HNPUHLUMIIOB MOCTPOCHHS M peaju3aluu YCTPOUCTB KBAHTOBOU U
ONTHUYECKOM SJIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOWMCTB, TEXHOJOTHYECKHUX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUTIOKEHUSX.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc qucuumnunsl: 51.B.2.9.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoBaHa Ha noptane N2 61166 2



OIIK-1. Cnocoben
HpI/IMCHSITB

CCTCCTBCHHOHAYYHBIC U

OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
VHKEHEPHOM
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA

3JIEMEHTOB, IPUOOPOB U

cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

3HaeT (pyHIaMeHTaIbHBIC IPHHIINTIBI
KBAaHTOBOM M ONITUYECKOMN IEKTPOHUKHU

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

3HAaeT OCHOBHEIE JJUHEWHBIE U HEJTUHEHHBIE
SIBJIEHUS] KBAHTOBOU M OIITUYECKOU
AJIEKTPOHHUKHU ¥ METOJIBI MX OMUCAHUS

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

3HACT IMPUHIUIIBL (I)YHKL[I/IOHI/IPOBaHI/ISI
KBAHTOBBLIX W OIITO3JICKTPOHHBIX HpI/I60pOB )51
CHCTEM

IpodeccuonanbHbIe KOMIIETEHIIUH

[IKP-1. CocobeH k

aHaJM3y TOCTABICHHOU
3aa4d UCCIIEIOBAHUN B

obsactu HOTOHUKHU U
ONTOMH()OPMATHKH

ITKP-1.1. ITpoBoAUT OUCK
Hay4YHO-TEXHUYECKOMN
uHbopmauu 1is
oTpeIeTICHUsT KOMITJIEKCa
TpeOOBaHUH K
paszpabaThIBAEMOMY OINTHKO-
AIIEKTPOHHOMY TIPHOODY.

YMECT MMPUMCHATb MATCMATHYCCKHUC MCTO/IbI,
q)HSI/I‘leCKI/Ie 3aKOHBI U BBIYUCIIUTCIIbHYIO
TCXHUKY JIA PCHICHUA IMMPAKTUYCCKUX 3aav

ITKP-1.2. IIponsBoaut aHanus
UCXOJIHBIX TpeOOBaHUH K
napameTpam
pa3pabaTbIBAEMOT0 ONTHUKO-
3JIEKTPOHHOTO IpUdOpa.

yMeeT MPOBOJUTH U3MEpeHusi, 00pabaThIBaTh
U TIPE/ICTaBIATH PE3yJIbTaThl

[TIKP-1.3. YTounsier u
KOPpPEKTUPYET TpeOOBaHUS K
napameTpam
pa3pabaThIBa€MOTO ONTHKO-
AJIEKTPOHHOTO MPpUOOpa.

BJIAJICET COBPEMEHHBIMM IMOAX0JaMHU U
METOAAaMH aHaJIN3a U ONMCAHUS JIMHEMHBIX U
HEJIMHEHHBIX YPPEKTOB KBAHTOBOH H
ONTHUYECKOM JIEKTPOHUKH

ITKP-1.4. Cornacyer
TEXHUYECKHE TPeOOBaHUS K
napamerpam
pa3pabaThIBa€MOI0 U3JEIHS U
npubopa, CPOKHU BBIMOTHEHUS
ATanoB pa3pabOTKH, MEePEUHS
U o0beMa TOKyMEHTalUH.

3HAeT NPUHLHUIBI PYHKIIMOHUPOBAHUS
KBAHTOBBIX U ONTOXJIEKTPOHHBIX MPHUOOPOB U
CUCTEM

4. O0beM TUCHUILIMHBI B 3aYe€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMHYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npemnojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YU4SOHOH eI TeIbHOCTH

o Bcero  |Cemectpsl
Bunel yueOHOM nesTenbHOCTH

4acoB 6 cemecTp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 54 54
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 12 12
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 54 54

BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 38 38
[TonroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 16 16
IToaroroBka u capaya ’IK3aMeHa 36 36
O0mas Tpyr0eMKOCTh (B 4yacax) 144 144
OO0mas Tpy10eMKoCThb (B 3.€.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa ITHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JUCITUTUTUHBI 3aH., 4| 3aH.,49 | pab. [pab., q KOMITETCHITHT
HK3aMEHa)
6 cemecTp
1 CBoiicTBa 371€KTPOMarHuTHLIX |4 2 - 6 12 OIIK-1
BOJIH
2 Onucanue KBaHTOBBIX 8 6 - 8 22 OIIK-1, ITKP-1
aHcamoOnei
3 OOuue BOmpockl MOCTpoeHUst |8 2 4 18 32 OIIK-1, ITKP-1
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 4 2 4 14 24 OIIK-1, I[IKP-1
5 DneMeHTHI ONTOSEKTPOHUKH |4 2 4 8 18 OIIK-1, ITKP-1
Hroro 3a cemectp |28 14 12 54 108
Hroro |28 14 12 54 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUIUIMHEI (B T.4. TI0 JICKIUSIM)

TpyroemMKocTh
Haspanus paznenoB | CopaepskaHue pas3zienoB (TeM) TUCIUILTAHBI (TexIOHHbIE dopmupyembie
(TeM) TUCLMILIAHBI (B T.4. IO JICKITHSIM) KOMIIETEHIINH
3aHATHSA), U
6 cemecTp
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1 CBoiicTBa
AIEKTPOMATrHUTHBIX
BOJIH

[Tpunuun ycunenus SMU

YpaBHenuss Makcsena B
muddepeHanbHoN popme. MarepuaibHbe
ypaBHEHUS

OaHOMEpHOE BOJIHOBOE YPaBHEHHUE.
IInockue ckasspHbIE BOJIHBI.
["apmoHMyecKue BOJTHBI

[1nockast BoiHa, pacpoCTpaHsIOLIasics B
IIPOM3BOJIBLHOM HaIlpaBJIEHUU

OM 110cKH€e BOJIHbI

[Tonspu3anus IIOCKUX BOJH

3aKoH coxpaHeHMsI dHepruu. Bexrop
ITortHTHHTA

BonnoBoii maker. I'pynmnoBas CKOpocTb

OIIK-1

Htoro

2 Onucanue
KBaHTOBBIX aHCaMOJIel

[IpencraBienust yHKIIMU COCTOSHUSI.
BekTop cocTOsIHUSL; COBEKTOP COCTOSIHUS;
OIepaTopsl B IPOU3BOJIBHOM MPEICTABICHUN
Ornpenenenrie CpeJHUX BEIUYHH.
Ornpenenenrie TOYHOTO PeIeHUs
(bu3HUECKOil BETUYNHBI

Yucterii ancam0I1b. CMeEIIaHHBIN aHCAMOJIb.
Martpuna miotHocTd. CBONCTBA MATPHULIBI
IJIOTHOCTHU. Y PAaBHEHUS JIBUKEHUS IS
MAaTPHUILIbI INIOTHOCTH
TepmocTaTupoBaHHBINH aHCaMOJIb B
COCTOSIHMM TEPMOJAUHAMHYECKOTO
paBHoBecus Onucanue penakcanuu Ooiee
YpPaBHEHUE U1l MATPULIBI ILIOTHOCTH

OIIK-1, ITKP-1

HUroro

3 OO0mue BOmpoch
MOCTPOCHUS J1a3ePOB

DnemeHTapHas TEOPHUs OTKPBITHIX
ONTUYECKUX pe3oHaTopoB. [IpogonbHbIe
Moapl. [Tonepeunsie moabl JIoOPOTHOCTH
pe3oHaropa BoiaHOBast Teopursi OTKPBITHIX
pe3onaropoB Knaccudukaius oTKpbITBIX
pezoHaropoB CeeKius TUTIOB KoJieOaHuH B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMAaTHYHOCTb JIA3€PHOT0 U3ITyUEHUs
PacxoaumocTh 1a3epHbIX MyYKOB.
DOKyCHpPOBKA J1a3€pHBIX JIyueu
EctecTBeHHas mmprHa CEKTPaTbHBIX
muaui. OAHOPOIHOE YIIIMPEHUE
CIIEKTpaIbHbIX JIMHUH. HeogHopoiHoe
VIIUPEHHUE CTIEKTPATbHBIX JTUHHMA

OIIK-1, ITKP-1

Hroro
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4 OCHOBHBIE THIIBI
Ja3epoB

CxeMmbl (pyHKIIMOHUPOBAHHS TBEPIOTEIBHBIX
na3epoB CHCTEMbI HAKAUYKH TBEPAOTEIbHBIX
Ja3epoB balaHCHbBIE ypaBHEHUS U PEKUM
HEIpPEPHIBHOU reHepauu Pexum cBoO01HOM
reHepauuu Jlazepsl ¢ MOayIALMER
n00poTHOCTH pe3oHaTopa. CHHXPOHU3AIHS
IIPOJIOJIBHBIX MOJI M T€HEPALIUs
YABTPAKOPOTKUX UMITYJIHCOB OCOOEHHOCTH
ra3oB Kak akKTHBHOI'O BEIIECTBA ISl JIa3€POB
MexaHu3MBbI BO30YKICHHS Ta30pa3psIHbIX
Ja3epoB

AToMapHbIi renuii-HeoHOBBIH J1a3ep
MounekysipHbIi J1a3ep Ha yTIEKUCIOM Ia3e

OIIK-1, [TKP-1

Htoro

5 DneMeHThl
ONTO3JIEKTPOHUKHU

BosiHOBOIHBIE MO/IBbI TOHKOIIEHOYHOTO
BOJIHOBOZA. D (eKTUBHAs TOJIIINHA
BOJIHOBOZA | paiueHTHbIE MIaHapHbIE
BOJIHOBO/IbI BOJTHOBBIE ypaBHEHMS 1151
IUIEHOYHBIX BOJIHOBOJ0B MO/IbI
TOHKOIUIEHOYHOT'O BOJTHOBO/A IO
AJIEKTPOMAarHuTHOM Teopuu CBoOWCTBA MOA
TOHKOIUIEHOYHOT'O BOJTHOBO/1A

BosiHOBBIE ypaBHEHUS ISl TPAJUEHTHBIX
IUTaHAPHBIX BOJHOBOJIOB

OIIK-1, IIKP-1

HUroro

Hroro 3a cemectp

28

Hroro

28

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos (Tem)
JTUCITUTITUHBI

HaumeHoBaHMe MPaKTHYECKHUX
3aHATUN (CEMHHAPOB)

TpynoeMKocCTs,
q

dopmupyemsble
KOMIIETEHIINU

6 cemecTp

1 CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

VYpaBuenus Maxkcsesa. [1nockue
CBETOBBIE BOJIHBI B 0€3rpaHUYHBIX
cpenax.

OIIK-1

Hroro

2 Omnucanne KBAaHTOBBIX
aHcaMmoOiei

Omnucanre KBaHTOBBIX aHCAMOJIEH U
MPOIIECCOB pEIaKCaIluH.
BzaumopeiicTBue
AIIEKTPOMATrHUTHOTO U3JIYUEHUS C
BCIIECCTBOM

OIIK-1

Hroro

3 O6ume Bonpockl
MIOCTPOEHHS JTa3epPOB

OnTtuueckue PC30HATOPHI.
XapaKTepI/ICTI/IKI/I JIa3€PHOI0
H3JIIYyUYCHUSA

OIIK-1, ITKP-1

Hroro
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4 OcHoBHBIE THIIBI J1a3epoB | TBepaoTeabHBIC Ja3ephl. ['a30BbIe 2 OIIK-1, ITKP-1
Ja3epsl.
Hroro 2
5 DnemeHTsI IInanapHble ONTHYECKUE 2 OIIK-1, ITKP-1
OITO3JIEKTPOHUKHU BOJIHOBO/IBI. DJIEMEHTapHask TEOpUs
BOJIHOBOJIOB
HWroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tabnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus paznenos (Tem) HaunmenoBanue 1a60paTopHBIX dopmupyembie
JUCITUTIIAHBI pabot Tpynoemrocts, 1 KOMIIETEeHIINH
6 cemecTp
3 OO1mue BOnmpochl OnpeneneHne 3JIeKTPOONTHYECKUX 4 OIIK-1, ITKP-1
MIOCTPOCHUS J1a3epOB MapaMeTpoB aHU30TPOIHBIX
KpHUCTAJJIOB.
HUtoro 4
4 OCHOBHBIC THIIBLI HccnenoBanne 0OCHOBHBIX 4 OIIK-1, ITKP-1
Ja3epoB IapaMeTpOB MOITYIPOBOAHUKOBOIO
nazepa
Hroro 4
5 DnemeHTsI [TonynpoBOAHUKOBBIE NETEKTOPHI 4 OIIK-1, ITKP-1
OITO3JIEKTPOHUKHU ONITUYECKOTO U3ITyUYSHHS
HUrtoro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuia 5.6 — Busbl caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
Ha3Banus paznenos | Buael camocrostensHoil | Tpynoemkocts, | PopMupyemble ®opmsbl
(TeMm) AMCLUMIITIUHBI padoThI q KOMIIETCHIINH KOHTPOJIA

6 cemecTp
1 CsoiicTBa IToaroroska k 6 OIIK-1 TectupoBanue
AIIEKTPOMAarHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 6
2 Onucanue IToaroroBka k 8 OIIK-1 TectupoBanue
KBAHTOBBIX aHCAMOJIEl |TECTUPOBAHHIO
HUrtoro 8
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3 O61ue Bonpocsl [TonroroBka k 12 OIIK-1, [IKP-1 | TectupoBanue
MOCTPOCHHS JTa3ePOB | TECTUPOBAHHIO
[ToaroToBka k 6 OIIK-1, ITKP-1 | JlaGoparopHas
nabopaTopHO# pabdoTe, pabora
HalMcaHue OTyeTa
Hroro 18
4 OCHOBHbIE THIIbI IToaroToBka k 8 OIIK-1, [IKP-1 | TectupoBanue
Ja3epoB TECTHUPOBAHUIO
[ToaroToBka k 6 OIIK-1, ITKP-1 | JlaGoparopHas
nabopaTopHoO# pabdoTe, pabora
HalMcaHue OTYeTa
Hroro 14
5 DnemeHTsI IToaroToBka k 4 OIIK-1, [IKP-1 | TectupoBanue
OTITO3JICKTPOHUKH TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-1, ITKP-1 | JlaGoparopHas
nabopaTopHO# pabdoTe, pabora
HalMcaHue OTYeTa
Htoro 8
Hroro 3a cemectp 54
IToaroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 90

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yueOHOIM nesTeNbHOCTH
dopmupyemsble
Jlek. [pax. JIab. Cam. @®opMbI KOHTPOJIS
KOMIIETEHIIHI
3aH. 3aH. pao. pao.
OIIK-1 + + + + Jlaboparopnast pabora,
TectupoBanue, JK3aMeH
ITKP-1 + + + + JlaGopaTopHnas pabora,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OLeHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcuManbHbIA OaJt

MaxkcumanbHbII MaxkcumanbHbII
3a [IEPUOJ MEXKIY Bcero 3a
@DopMBbl KOHTPOJIS 6amt Ha 1-y10 KT ¢ 6asu1 3a mepuos
2KT u Ha koHel CEMECTP
Hayana cemectpa | Mexnay KT u 2KT
cemecTpa
6 cemecTp
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBaHnue 10 10 20 40
OK3aMeH 30
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Htoro makcumyM 3a 20 20 30 100
Heproa

Hapacratomum ntorom 20 40 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. KBaHTOBas u ontudeckas »aeKTpoHuka : yueobHoe nmocooue / A. C. lllanrun ; @enepansHoe
areHTCTBO MO 00pa3oBaHMIO0, TOMCKHIM rocyaapCTBEHHBI YHHUBEPCHUTET CHCTEM YyIpaBICHUS U
panuosnektponnku, Kadenpa pusnueckoit anekrponunku. - Tomck : TYCVYP, 2008. - 112 c. : un. -
bubnuorp.: c. 112. (nanuune B oubauorexke TYCVYP - 49 5k3.).

2. KBaHTOBas u ontudeckas 3nekTponuka [Tekcr] : yueOuuk mist By30B / A. H. [Muxtun. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OuOIHOTEKE
TYCVYP - 42 3k3.).

3. BBejeHHe B KBAaHTOBYIO M ONTHYECKYIO JJIEKTPOHUKY: YueOHoe mocodue / A. U. bamkupos, C.
M. IlauwgapoB - 2012. 98 c¢. [DnexkTpoHHBIH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/1578.

4. KBaHTOBasi M onTHYECKas dJIEKTpoHHKa: YuyeoHoe mocodue / JI. M. [llanruna - 2012. 303 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/713.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManpbimeB B.A. OCHOBBI KBAaHTOBOI JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue as
BY30B. — M.: Bricmas mkomna, 2005. - 542 c. (Hannuue B 6ubanotexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHue B ONTOIEKTPOHUKY: YdueOHOE
nocobue 11 By30B, - M.: Beictmast mikoina, 1991. — 191 c. (manuune B 6ubnuorexke TYCVYP - 52 3k3.).

3. OcHOBBI (pu3HUECKON U KBAaHTOBOM onTuku: YuebHoe nocodbue / B. M. llannapos - 2012. 197 c.
[DnexTponHsIii pecypc]: — Pesxxum noctyna: https://edu.tusur.ru/publications/750.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. KBaHTOBast U onTUYECKas SIEKTPOHUKA | YUeOHO-METOIUYECKOE MOCOOHe MO MPAKTUYECKUM
zaustusam / JI. U. anruna - 2012. 228 c. [DnekTpoHHBIH pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/714.

2. duznyeckre OCHOBBI KBAHTOBOW M ONTHUYECKOUN SIEKTPOHUKH: MeToanvecKue yKazaHus K
npaktuyeckuMm 3anatusiM / C. M. langapos - 2013. 31 c. [DnekTpoHHsIi pecypc]: — Pexxum noctymna:
https://edu.tusur.ru/publications/3483.

3. UccnenoBaHue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PyKoBOICTBO
K BBIMOJHEHUIO TabopaTopHoii padoTsl / B. B. lllepbuna, A. U. bamkupos - 2011. 15 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJHUKOBBIE NETEKTOPHI ONTHYECKOTO U3NIyuyeHHs: PyKOBOJICTBO K BBHITTOJTHEHHIO
nabopatopHoii pabotsl / B. B. lllep6una, A. 1. bamkupos - 2011. 12 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/294.

5. OmpeneneHue AMEKTPOONTUYECKUX MAPaMETPOB aHU3OTPOIHBIX KPUCTAUIOB: MeToanuecKkue
yKka3zaHus K jgabopatopnoii pabote / H. . Bypumos, C. M. llannapos - 2012. 18 c. [DneKTpOHHBIH
pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/2280.

6. du3nyecKkre OCHOBHI KBAHTOBOW U ONMTHUYECKOU AIEKTPOHHKH: MeTonuuecKue yKa3zaHHus K
camoctoaTensHoi padote / C. M. Illannapos - 2013. 32 c. [DnexkTpoHHbIN pecypc]: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

7. KBaHTOBas M onTUYeCKas AMEKTPOHUKA: MeToanuecKue yKa3aHus 0 CaMOCTOATEIbHOM paboTe
/ A. U. bamkupoB - 2012. 20 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1496.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKHE MaTepUalbl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

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

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTKkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAApPTHOU yUeOHOU
MeOenpto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITNHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnas naboparopusi: yueOHast ayAUTOpUs AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs MPOBEJCHHUS 3aHATHI 1a00opaTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
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MPOEKTUPOBAaHUS (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYANbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaboparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000py10BaHMS;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH J1a00OpaTOPHOTO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuia, 1. 74, 111 ayga.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- YueOnsiii cteny "Ontuka" - 2 mT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;

- Ocminorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

- JlaGopatopusle cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper” - 2 mT.;

- JlaGopatopusliii ctenn "[lomynpoBogHUKOBBIE (POTONPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue UMeroIerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CIelHuaIbHOr0 Ha3HAYCHHUS.
[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
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3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOM IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOIMIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eyljry];;e ®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
1 CaoiictBa anekTpomaruuTHbIX |OITK-1 TecTtupoBanue [IpuMmepHBIil nepeueHb
BOJIH TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
2 Onucanue KBaHTOBBIX OIIK-1, I[IKP-1 |TectupoBanue [IpumepHsIil nEpeUYEHb
aHcamOunen TECTOBBIX 3a/1laHUM
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
3 O6uwme Bonpock! noctpoenust |OIIK-1, IIKP-1  |JlabopaTopHas Tembl m1abopaTOpHBIX paboT
J1a3epoB pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 OCHOBHBIE THIIBI JIA3€POB OIIK-1, IIKP-1  |JIaGopaTopHas Tembl m1abopaTOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
5 DOnements ontoanekrponuku |OIIK-1, IIKP-1  |JlabopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALMOHHBIX
BOIIPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
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JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETIEHH KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX IPEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpatartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEP KAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HCﬁCTBHﬂX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. OgHOMEpHOE BOJTHOBOE ypaBHEHUE JJISI HAMPSHKEHHOCTH AJIEKTPHUECKOTO TOJISI UMEET BH/T

&'E &’E 0
TR ') e
ot - &
&'E &'E
——gi——=10
gz" g e o
E § ooy
0 ——— VE=0
8" su
T:E—E;{G E=D;

2. . B aexTpoMarHuTHOM BOJIHE BEJIWYMHBI HAMPSIKEHHOCTEW AIEKTPUYECKOTO U MATrHUTHOTO
noJiei CBSI3aHbl ypaBHEHHEM

H."’." = E.:r.;
Hsr: - ‘Esr:;
E,
H, =2
e
H, = [ E.dw.

3. Oneparop Ha3bIBaeTCd CaMOCONPSIKEHHBIM (3)PMUTOBBIM), €CIH U JIOOBIX IBYX (PYHKIUN
unv

Al au+ay)= qJ:I:rH ﬂzﬁ;
_[ v AudV = _[ uAdv'dv ;
J‘?{,:‘Lf,nd];" =0 (m=n);
I:{_:v_,ndl’ =1 (m=n).

4. Onepatop B MNPOU3BOJBHOM MpPEICTABICHUMN SBIAETCS MATPHUIEH, 3IIEMEHT KOTOpOil
OTIpeIeNIIeTCS BhIpAXKECHHEM

A = [y (0 ()
‘{.w.'n = J‘W-:*‘i‘:”-;d‘f

A =<y A W=

5. CootHourenue HacenéHHoctu ypoBHed (N1 u N2). nis cpeasl, HaXOAIIEeHCs] B COCTOSHUU
TEPMOJMHAMHYECKOI0 paBHOBECHS (YPOBEHD «1» — HUKHUM U «2» — BEpXHUN):
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10.

11.
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..?"lrl d""lrz 'r- E 3 o E 1 ]
EhTiE | SR a‘ —_—

g 2 kT |
a.?"lrl ‘?"lrz E-_J,- e El

) 2 exp

g1 o kT

N, N, E+E

g & kT

21N, = g,N;

. BeposTHOCTB crioHTaHHOTO M3Ny4eHUs (KodppuuneHT DHHIITEHHA A) 3aBUCUT OT YaCTOTHI

nepexoaa v Kak:

He 3aBHCHT OT V

. B ancamb6ine yactuil ¢ AByMsl ypOBHSMHU dHEPruM (II€pBOHAYATIBHO HAXOISAIIMMCS B COCTOSTHUU

TEPMOJUHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HaKauyKe MHBEPCHUIO HACENEHHOCTEH:
MOKHO CO30AaTh IPH MaJIbIX
MIOTHOCT X SHEepPIrHH HaKaukH o
MOKHO CO3ATh IPH OOINBIIHX o
MOKHO CO3JaTh IPH JIFO0BIX o
CO30aTh HEBO3MOAHO B IPHHIHIES

. YCIIOBHE YCTOMYHMBOCTH OTKPBITOI'O ONTHYECKOIrO pe3oHaropa AnuHou L ¢ pammycamu

KpUBU3HBI 3epKan rl u r2:

I Ny "y
R £ ]
gzii=2 o= e
| ol o)
'\, 1./ L
' R oy
L S
ch‘l——ﬂl——Igl
\ rlz"k ry J'
I<n L<r
L=

. CooTHOLIEHHE MEXIy paguycaMy KpUBU3HBI cHhepUUYECKUX BOTHYTHIX 3epkai (rl u r2) u

paccTostHueM MeXIy HuMH L (ymmHa pe3oHaTopa) 1yt ToTyKOH(OKATIBHOTO PE30HATOPA:
ri=oo,r2=2L

o=, gy
=L

n=r =1L

=

-
F

Ao66peBuarypa TEM ob6o3Hauvaer
NpONONBHVIO 3NEK TPOMATHHTHYIO BOIIHY

NolepeyHyIo 3IeKTp OMardHTHVEO BONHY
OpoAQNBEVIO MOAY Pe30HATOpa
HonepedyHEVIo MOOY pesoHATopa

Mexann3zmom Hakauku B He-Ne nazepe aBnsercs:
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el e N e e N
OO\ DN A~ W=

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.
39.
40.

[a—
SOV hA W=

oponecc Nepenays 3HEprHH H 3apana oT
HoHAa He™ atomy Ne

oponecc nepenadys 3HEPrHH OT
Bo30y#IeHHOTO aToMa He aTomy Ne
BO30VKOeHHe aTOMOB HeoHa JIeKTPOHHBIM
VIApOoM

OOTNOIEHH e KBAHTOE CBETA

9.1.2. IlepeyeHb IK3aMEeHALIMOHHBIX BONIPOCOB

[Tpunuun ycunenus SMU

VYpaBuenus Makcsesa B nuddepenimansHoi popme. MarepuanbHble ypaBHEHUS
OpHOMepHOE BOJTHOBOE ypaBHeHHE. [11ockue ckaisipHbie BOJTHBL. [ apMOHUYECKHE BOJTHBI
[Tnockas BOHA, paCpOCTPAHSAIONIASCS B TPOU3BOJILHOM HAIPaBICHUT

OM 1n10cKH€e BOJIHbI

[Tonsipu3anus MIOCKUX BOJH

3akoH coxpaHeHus sHepruu. Bekrop [loitHTrHra

BonnoBoii maker. I'pynmnoBas CKOpOCTb

[IpencraBnenus pyHKIMU cocTosHUA. BexTop coctosiHus. COBEKTOP COCTOSTHHSA
OmnepaTopsl B IPOU3BOIBHOM IPEICTABICHUH

. Omnpenenenue cpeaanx BenumunH. OnpeaeneHne TOYHOTO PemieHusT GU3MUECKON BEIIMIMHBI

. Uwucterit ancamOib. CMemanHbIid aHCcaMOJTb. MaTpuIia ImIoTHOCTH.

. CBoiicTBa MaTpHIIbl TUIOTHOCTH.

. YpaBHEHUS JBKEHUS JJII MATPHIIBI ITNIOTHOCTH

. TepmocTaTUpoOBaHHBINM aHCAMOJIb B COCTOSTHUHM TEPMOIMHAMUYECKOTO PABHOBECHS

. Onucanue penakcarum

. O01ee ypaBHEeHHUE I MAaTPUIIBI TNIOTHOCTH

. JAByxypoBHeBasi cucTeMa aTOMOB BO BHelrHeM moje. OCHOBHBIE ypaBHEHUs. BeposTHOCTH

MHAYLUPOBAHHBIX IEPEXO0I0B
JByxXypoBHEBasi cucTeMa aTOMOB BO BHeIIHeM mosie. AHanu3 ypaBHeHuid. Kpusas Jlopenna.
Cnaboe none. CunpHoe mose

CroHTaHHbIE IEPEXObI

banancHble ypaBHEHUS

DOnemeHTapHas TEOpUs OTKPBITBIX ONTHYECKUX pe3oHaTopoB. [Ipononbubie Moabl. [lonepeunsie
MO/JIbI

Jlo6poTHOCTD pe3oHaTOpa

BonHoBas Teopusi OTKPBITHIX PE30HATOPOB

Knaccugukaiust OTKpBITBIX PE30HATOPOB

Cenexuys TUIIOB KOJIEOAHUN B OITUYECKOM PE30HATOPE

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTB JIA3EPHOTO U3IIy4EHHUS

PacxomumocTs na3epHbIX y4KoB. POKYCUPOBKA JIA3EPHBIX JIydei

EcrecTBeHHas MIMpUHA CIIEKTPAIbHBIX JIUHUM.

OnHOpOAHOE YHIMpPEHHUE CHEKTPAJIbHBIX JUHUNM. HeolHOpoaHOE yIIMpEHHE CHEKTpalbHbIX
JIMHUI

CxeMmbl QyHKIMOHUPOBAHUS TBEPAOTEIBHBIX J1a3epOB

CucreMbl HakauKy TBEPAOTENIbHBIX JIA3€POB

banaHcHBIE ypaBHEHMS U PEKUM HENIPEPBIBHOW IeHEepaluu

Pesxxum cBOOOTHOM TeHEpauu

Jlazepsl ¢ Mmoaynsinuet 1oOpoTHOCTH pe3oHaTtopa. CHUHXPOHHU3ALUA HTPOAOJIbHBIX MOJ U
reHepanus yiabTpaKOPOTKUX UMITYJIbCOB

Oco0eHHOCTH Ta30B KaK aKTUBHOTO BEHIECTBA IJIs J1a3epoB MeXaHU3MBbI BO30YKACHUS
ra3opaspsaHbIX JIa3€pOB

ATOMapHBIi rennuii-HEOHOBBIN J1a3ep

MounekyJIApHBIH J1a3ep Ha YIJIEKUCIIOM ra3e

Knaccugukaius Moa onTHYECKUX BOJTHOBOJIOB

BosiHOBOIHBIE MO/IBI TOHKOIUIEHOYHOTO BOJIHOBOAA. D(h(heKTUBHAS TONIMHA BOTHOBO/A
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41. I'panreHTHBIE TIIIaHAPHBIE BOJTHOBOIBI

42. BosHOBbBIEC ypaBHEHUS JJIS1 TFIEHOYHBIX BOJIHOBOJIOB

43. Mopbl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AJIEKTPOMAarHUTHOW TEOPUH
44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

—_

. Onpesnenenue 3IEKTPOONTHYECKUX TAPAMETPOB aHU3OTPOIHBIX KPUCTAIJIOB.
. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
. [lonmynpoBOAHMKOBBIE AETEKTOPHI ONITUYECKOTO U3JIyUEHHUS

W N

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMmoCTOsSTEIbHOE 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 mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamoctosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis 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 BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B

s nun ¢ OrpaHMYEHHBIMH 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 WHBAJIUJIOB

Buapl 7onOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaroniuxcs

MaTepHaoB pe3yJabTaToOB 00yUYeHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyniecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOIpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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