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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ¢popMupoBaHUE y CTYyJACHTOB CIIOCOOHOCTH K aHAIHM3Y 3a7a4 MO pa3paboTKe, IKCIUTyaTaluu u
HCCIEeIOBAHUIO BOJIOKOHHBIX J1a3€pOB HAa OCHOBE HM3YYECHHS CTYICHTaAaMH 0a30BBIX (U3HMYECKHUX
NPUHIUIIOB (QYHKIIMOHUPOBAHHS OCHOBHBIX JJIEMEHTOB BOJOKOHHBIX JIa3€PHBIX CUCTEM, a TaKKe
TOTOBHOCTH CTYJICHTOB K MaTeMaTUYECKOMY MOJCITUPOBAHHUIO (PHU3UUECKUX MPOLIECCOB, OMPEICTISIONUX
paboTy BOJIOKOHHBIX J1a3epOB, M HX HCCIENOBAHUI0O Ha 0a3e CTaHJapTHHIX MHAaKETOB
ABTOMATU3MPOBAHHOTO MPOCKTHPOBAHUS M CAMOCTOSTEIHHO Pa3pab0TaHHBIX TPOrPAMMHBIX IPOAYKTOB.

1.2. 3agauy AUCHUILIUHBI

1. U3yuyeHne OCHOBHBIX METOJOB U NMPUEMOB pealu3allMi BOJOKOHHBIX JIa3€PHBIX CHUCTEM,
paccMOTpeHHuEe KOHKPETHBIX THIIOB BOJIOKOHHBIX JIa3€pOB, METOJOB UX pacuera, NPOEKTHUPOBAHUS U
MIPUMEHEHUS B TEXHOJIOTMUYECKUX U U3MEPUTEIbHBIX CUCTEMAX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

HNunexce nucuumaunel: b1.B.2.JIB.1.2.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIKP-7. Cnocoben
BBITIOJIHATH Pa0OTHI IO
TEXHOJIOTHYECKOU
IOJrOTOBKE
MIPOU3BOICTBA
MAaTEepHAJIOB U 31U
AJIEKTPOHHOU TEXHHUKHU

[TKP-7.1. 3HaeT npuHUHUIIBI
y4eTa BUJOB U 00HEMOB
MIPOU3BOJICTBEHHBIX PadoT.

3HaeT NPUHIIUIIBI y4eTa BUJIOB U 00bEMOB
paboT MO TEXHOJIOTUYECKOM MOATOTOBKE
MIPOM3BOJICTBA MaTEpPUAJIOB U U3/
AJIEKTPOHHOU TEXHUKHU

ITIKP-7.2. Ymeer
OCYILECTBIIATh PErilaMeHTHOE
o0cIy>)KHBaHuE
000py10BaHUSI.

YMeer ornpenensats NoTpeOHOCTh B
TEXHOJIOTUIECKOM O0CTYKBAHUU
000opya0oBaHUS

[1KP-7.3. BnageeT HaBbIKaMu
HaCTPOMKH
BBICOKOTEXHOJIOTMYHOTO
000py10BaHUS B
COOTBETCTBUU C IpaBUIaAMU
HAaCTPOMKH U DKCILTYaTaLHH.

BJIaI[eeT MCTOJaMHU U IIPUCMAaMH pCaJIn3allun
BOJIOKOHHBIX JIa3€PHBIX CUCTEM
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[TKP-8. Cniocoben [TKP-8.1. 3naer 3HaeT METOINICCKYIO 0a3y U3MEpEHHM

HAaCTPOUKY M KaTHOPOBKY
AIEKTPOHHOW U3MEPUTEIIbHOM

OpraHU30BBIBAThH METOANYECKYI0 0a3y rapaMeTpoOB BOJIOKOHHBIX JIa3€pOB

METPOJIOTHYECKOTO M3MEPEHHI MapaMeTpoB

obecnieueHue TEXHOJIOTHYECKHUX MPOIIECCOB

IMPONU3BOACTBA N TCCTUPOBAHUA ITPOAYKTA

MaTepUaIOB U U3/ICIIUNA  |[IPOU3BOICTBA.

JICKTPOHHOW TEXHHUKH  |[TKP-8.2. Ymeer YMeeT aHaau3upoBaTh OCHOBHBIE MTAPAMETPHI
OCYIIIECTBIIATH MMOBEPKY, paszpabaThIBa€MOTO BOJIOKOHHOTO Jla3epa

TCXHOJIOTHUYCCKUX ITPOLCCCOB.

anmaparypsl.

[1KP-8.3. Bnageer naBpikamMu |Bnazneer MeToguKkaMu METPOJIOTMYECKOTO
METPOJIOTHYECKOTO COITPOBOXKAECHUS TEXHOJIOTHUYECKUX
COITPOBOXKACHUS IIPOLIECCOB.

4. O0bem AUCHUIIVIMHBI B 32a9€THBIX ¢IUHHUIIAX C YKA3aHUEM KOJIUYECTBA AaKAACMUYECCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM

H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Becero |CemecTpbl
Bunbl yueOHOIl esTenbHOCTH
4acoB |8 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 52 52
JIeKk1IMOHHbBIE 3aHATUA 26 26
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 8 8
CamocrosiTeibHas padoTa 00y4aOIIUXCsH, B T.4. KOHTAKTHasI 92 92
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 40 40
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 22 22
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 10 10
IHoaroroBka u craya 3K3amMeHa 36 36
O0mas TpyaoeMKoCTh (B 4acax) 180 180
OO0mas TpynoemMKkocTh (B 3.e.) 5 5

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO pazzienaM (TeMaMm) U BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmmma 5.1 — Paznensl (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
HasBanus paznenos (Tem) Jlek. | IIpak. | JIa6. | Cawm. Bcer((é:gaCOB dopmMupyemsbie
TACIUATLINHEI 3aH., 9| 3aH., 9 | pad. |pad., q sK3amena) KOMIIETEHITUH
8 cemecTp
| Baesierme 2 | - ] - ] 4 | 6 [IKP-7, [1KP-8
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2 Bo10KOHHBIE CBETOBOIBI 6 4 4 23 37 ITKP-7, IIKP-8
3 DneMeHTHI BOJIOKOHHOTO 6 4 4 23 37 IIKP-7, TIKP-8
na3epa
4 XapaKTepUCTHKHU BOJOKOHHBIX | 6 5 - 21 32 ITIKP-7, IIKP-8
J1a3epoB
5 BOJOKOHHBIE TPOMBIIUICHHBIE 6 5 - 21 32 [TIKP-7, [TKP-8
Ja3ephl U UX IPUMEHEHNE

Hroro 3a cemectp| 26 18 8 92 144

Uroro| 26 18 8 92 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

Haspanwust paznenos
(TeM) TUCIIUTIITAHBI

Copep:xanue pa3aenoB (TeM) AUCIUTLIINHBI (B
T.4. TIO JICKLIUSIM)

TpynoemkocTsb
(JIeK1IIMOHHBIE
3aHATHUSA), U

dopmMmupyembie
KOMIIETEHLIUH

8 cemectp

1 Beenenue

[Ipenmert nucuumvHbl U ee 3agauu. CBs3b
JTUCIHUTIIMHBI ¢ IPYTUMU pazienamMu GU3NKu
u poToHuKHU. MicTopus pa3BuUTHS
BOJIOKOHHBIX JIa3€POB.

ITIKP-7, IIKP-8

Hroro

2 BoJiokoHHBIE
CBETOBOJIBI

Bonokonnsie CBCTOBOJbI )1 CUCTEM
ONTUYECKOU CBA3U U BOJOKOHHBIX J1a3€POB.
[Ipodunum nokaszarenst MpeaToMIICHHUS.
I'eomerprueckas onTrkKa BOJOKOHHBIX
CBETOBOJIOB. DJIEKTPOMATrHUTHAS TEOPHS
BOJIOKOHHBIX

CBETOBOJIOB KPYyTJIOro ceueHust. MoJbl
BOJIOKOHHBIX CBETOBOJIOB.

ITIKP-7, TIKP-8

Htoro

3 DrneMeHTEl
BOJIOKOHHOTO Jla3epa

AKTI/IBI/IpyIOIJ_II/Ie npuMeECH JIs1 BOJIOKOHHBIX
CBCTOBOIOB. cDOTOI/IH,Z[YI_II/I]DOBa.HH]'::Ie
6p31'TOBCKI/Ie PCUICTKHU ITOKA3aTECJIA
MMPEJIOMJICHUA B CBETOBOJAAX. AXTuBHBIC
BOJIOKOHHBIC CBETOBOAbI. CxeMBbl HaKayKu
AKTHUBHBIX

CBCTOBOIOB. OcoO0EHHOCTH BOJIOKOHHBIX
CBCTOBOAOB KakK yCHJIPITGJ'IBHOfI CpCabl.

TIKP-7, [TKP-8

Uroro

4 XapaKkTepuCTUKHU
BOJIOKOHHBIX JIa3€POB

Jlazepbl Ha OCHOBE CBETOBOJIOB,
nerupoBanHbIX Nd3+. Jlazepsl Ha OcHOBE
CBETOBOJIOB, JIETUPOBAHHBIX Y b3+. Jlazepsl
Ha OCHOBE CBETOBOJIOB, JErMpOBaHHbIX Er3+.
Jlazepbl Ha OCHOBE CBETOBO/IOB,
nerupoBaHHbIX Tm3+. Jlazepbl Ha OCHOBE
CBETOBOJIOB, JIETUpOBaHHBIX Ho3+.

ITIKP-7, IIKP-8

Hroro
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5 BoJiokOHHBIE [Ipoaykiust oTeueCTBEHHBIX U 3apyOEIKHBIX 6 [TKP-7, ITIKP-8
IIPOMBIIIIIEHHbIE KOMIIaHU, TPOU3BOISALINX BOJIOKOHHbBIE
Ja3epbl U UX na3epsl. JIazepHas peska. JIazepHas cBapka.
IIPUMEHEHUE JlazepHast MapKUpOBKa U IPaBUPOBKA.
Jlazepnas MmukpoobpadoTka. JlazepHas
UHTEPPEPOMETPHSI.
Hroro 6
Hroro 3a cemectp 26
Utoro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpaKTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUe MPaKTUYECKUX 3aHITHH (CEMUHApPOB)
Hazpanus pa3nenos (tem) HanmenoBaHue npakTU4eCcKux Tpynoemkocts, | PopmupyeMsie
JUCLUIIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
8 cemecTp
2 BonokoHHbIE PacnipocTpaneHune CBETOBBIX BOJIH B 4 [IKP-7, IIKP-8
CBETOBO/IBI BOJIOKOHHBIX CBETOBOAAX
HWroro 4
3 DneMeHThI DJIEeMEHTHI BOJIOKOHHOTO Jla3zepa 4 [TKP-7, IIKP-8
BOJIOKOHHOTO Jla3epa HUToro 4
4 XapaKkTepuCTUKU DHepreTuyeckue U BpeMEHHbIE 5 [IKP-7, IIKP-8
BOJIOKOHHBIX JIa3€POB XapaKTEPUCTUKU BOJOKOHHBIX
Ja3epoB
Hroro
5 BosiokoHHBIE N3mepurenbubie U 5 [IKP-7, IIKP-8
NPOMBIIIJICHHbIE Ja3epbl |MHTEp(epoMeTpuiecKue CUCTEMBbI Ha
1 UX IPUMEHEHNE OCHOBE BOJIOKOHHBIX JIa3€POB
Hroro 5
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnue 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
HasBanwus paznenos dopmupyemsbie
S HaumenoBanue naboparopusix pabot |TpymoemkocTsb, 4 KOMITETOHIIHH
8 cemectp
2 BosIOKOHHBIE OTtpakeHue CBETOBBIX ITyYKOB OT 4 [IKP-7, IIKP-8
CBETOBO/IBI IUIOCKOM TpaHMIIbl pa3jiesia «BO3IyX —
JTURJIEKTpUYECKas cpea»
Hroro 4
3 DnemeHTsI HccnenoBanue XapakTepUCTUK 4 ITIKP-7, IIKP-8
BOJIOKOHHOTO Jla3epa |KPEMHHUEBOT'O MOIYIPOBOJHUKOBOTO
doroamnona
Hroro
Hroro 3a cemectp 8
Htoro 8

5.5. KypcoBoii npoekT / kypcoBasi padora
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabnwuie 5.6.
Tabauia 5.6 — Buabpl caMoCTOSITENIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpyEeMble KOMIETCHIIMH
Ha3zpanus N
Bunel camoctostensHolt | Tpynoemkocts, | Dopmupyembie
pasnesnoB (Tem) - 4 KOMITETOHIIHI DopMBI KOHTPOJIS
JTUCITUATITAHBI
8 cemecTp
1 Benenue ITonroroBka K 4 IIKP-7, TIKP-8 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 BosiokOHHBIE [TonroroBka k 4 [IKP-7, TTKP-8 TectupoBanue
CBETOBOJIbI TECTUPOBAHUIO
[ToaroToBka k 10 [IKP-7, TIKP-8 Kontponbnas
KOHTPOJIbHOU paboTe pabota
Hammcanue oTyera 1o 4 IIKP-7, TIKP-8 OTyer no
MPAKTUYECKOMY 3aHSITHIO MIPAKTUYECKOMY
(cemuHapy) 3aHATHUIO
(cemuHapy)
[TonroroBka k 5 IIKP-7, IIKP-8 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Htoro 23
3 DrneMeHTEl IToaroroBka x 4 IIKP-7, TIKP-8 TectupoBanue
BOJIOKOHHOT'O TECTUPOBAHUIO
J1azepa IToaroroBka x 10 IIKP-7, IIKP-8 Kontponbnas
KOHTPOJIBHOH paboTe pabora
Hanmcanwne otdyera 110 4 IIKP-7, TIKP-8 OTuer no
MPAKTUICCKOMY 3aHSITHIO MIPAKTHICCKOMY
(cemunHapy) 3aHSITHIO
(cemuHapy)
[ToaroroBka k 5 [TKP-7, ITKP-8 JlaGopaTopHas
nabopaTopHoi padoTe, pabora
HaIlMCaHHUE OTYETa
Hroro 23
4 Xapakrepuctuku |[loaroroBka k 4 IIKP-7, IIKP-8 TectupoBanue
BOJIOKOHHBIX TECTUPOBAHUIO
JIa3CpOB IToaroroBka k 10 IIKP-7, TIKP-8 KonTponbhas
KOHTPOJIbHOW paboTe pabora
Hanucanue otyera o 7 [TKP-7, ITKP-8 Ortuer o
MPAKTUIECKOMY 3aHITHIO MPAKTUIECKOMY
(cemuHapy) 3aHSTHIO
(cemuHapy)
Htoro 21
6
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5 BosiokoHHBIE IToaroroBka k 4 [IKP-7, IIKP-8 TectupoBanue
MPOMBIIIUICHHBIE | TECTUPOBAHUIO
J1a3¢phl U UX [ToaroroBka k 10 [IKP-7, TIKP-8 KonTponsnas
IIPUMCHCHNC KOHTPOJIbHOM paboTe paborta
Hamucanue otyera 1o 7 [IKP-7, IIKP-8 OtueT 1o
MPaKTUYECKOMY 3aHITHIO MPaKTUYECKOMY
(cemunapy) 3aHATHUIO
(cemunapy)
Uroro 21
Uroro 3a cemectp 92
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Uroro 128

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOM nesTeIbHOCTH
dopmupyemble
Jlek. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIS
KOMIIETEHIIHH
3aH. 3aH. pao. pao.
ITKP-7 + + + +  |KoHTponbHas pabota, JlabopaTtopHas pabora,
OTueT 1Mo NpaKTHYECKOMY 3aHITHIO
(cemunapy), TectupoBanue, JK3aMeH
[TKP-8 + + + +  |KonTponbHas pabota, JlabopatopHas pabora,
OTueT 1Mo NPaKTHUECKOMY 3aHITHIO
(cemunapy), TectupoBanue, Jxk3amMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€MOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbIN MaxkcumanbHbIA
OaJi 3a mepuo Bcero 3a
@®opMBI KOHTPOJIS 6amr Ha 1-yto KT ¢ | Gasur 3a nmepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ cemMecTpa
8 cemecTp
Konrponbnas padora 10 0 10 20
JlaboparopHras padoTa 0 7 7 14
TectupoBanue 5 5 5 15
OT4er 110 NpaKTUYECKOMY 7 7 7 21
3aHATHUIO (CEMUHAPY)
OK3aMeH 30
Hrtoro makcumym 3a 22 19 29 100
nepuo
Hapacraromum ntorom 22 41 70 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. IluxtuH, Anekcannp HukonaeBuu. Ontuueckas ¥ KBaHTOBas dJIEKTPOHUKA : YUeOHUK JJIs
BY30B. - M. : Beicmas mkona , 2001. - 574[2] c. (maymuune B 6udimotexke TYCVYP - 147 3k3.).

2. BOJOKOHHO-ONITHYECKUE YCTPONCTBA TEXHOJIOTUYECKOTO Ha3HaueHus: YueOHoe mocobue / B.
M. IlamgapoB - 2013. 198 c. [DnexTpoHHB pecypc]: — Pexum pgocryma:
https://edu.tusur.ru/publications/3709.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. UrnatoB A. H. OnTosnexkTponuka u HaHOpoTOHUKA: YueOHoe nmocobdue. — CI16. U3marenbcTBO
«Jlanb», 2011. — 544 c. un. ISBN 978 5 8114 1136 8 [DnekTpoHHbII pecypc]: — PexuMm nocryna:
https://e.lanbook.com/book/95150#book _name .

2. Aiixnep, IOpren. Jlazepsl. cnonHenue, ynpaBieHue, NPUMEHEHUE : HAYYHO-TOMYJISIPHOE
uznanue. - M. : Texnocdepa , 2012. - 496 c. (Hanuuue B 6ubnuoreke TYCVYP - 15 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOANYECKHE TOCOOUSI

1. BonoKOHHO-ONTHYECKHE YCTPOHCTBA U CUCTEMbI TEXHOJIOTHYECKOI0 HA3HAYEHHS U YIIPaBICHUS:
Y4ueOHO-MeTOAUUECKOE TTocoOue 1o mpakTuueckuM 3aHsaTusMm / B. M. Illangapos - 2012. 31 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/742.

2. OTpakeHHE CBETOBBIX MYYKOB OT IJIOCKOW TpaHMIIBI pa3jesa «BO3AYX — JUAJIEKTpUUecKas
cpena»: Meroauueckue ykazaHus K j1abopaTopHOW paboTe s CTYJEHTOB HANpaBIeHUN MOATOTOBKH
«®oTOoHUKA U ONTOMH(POPMATHKA» U «DJIEKTPOHUKA M HaHOdJekTpoHUukay / C. M. Illlanmapos, H. U.
bBypumor - 2013. 19 c¢. [DOnexkTpoHHBU pecypc]|]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/3494.

3. UccnegoBanue XapaKTEePUCTUK KPEMHHEBOTO IMOJYNPOBOJIHUKOBOTO (OTOAHOIA:
MeTonuueckue yka3zanus k n1abopatoproit padore / B. B. lllepobuna, H. . bypumos - 2013. 16 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/2819.

CornacoBaHa Ha noptane N2 68286 8


https://edu.tusur.ru/publications/3709
https://e.lanbook.com/book/95150#book_name
https://edu.tusur.ru/publications/742
https://edu.tusur.ru/publications/3494
https://edu.tusur.ru/publications/2819

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpUs JJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, 1. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH J1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynumna, 1. 74, 111 ayz.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- YueOnsiii cteny "OnTuka" - 2 mrT.;

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

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansubiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;
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- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopnsie cTeH bl "DnekTpoonTraeckuit a¢pdext" - 2 mrT., "Pa3oBeiid mopTpeT' - 2 MmIT.;
- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOMPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAMH 310POBbSA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMarmy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMu B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEiﬁ;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Benenue [IKP-7, [IKP-8 | TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 BOJIOKOHHBIE CBETOBOBI [IKP-7, [IKP-8  |KonTposibHas [TpumepHsIil nEpeyYeHb
pabora BapUaHTOB (3aaHUI)
KOHTPOJIBHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
Ortyer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
3 DeMeHTBI BOJIOKOHHOTO [IKP-7, IIKP-8  |KouTposnbHas [IpumepHbIil nepeyueHb
nazepa pabota BapHAHTOB (3aaHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPaKTUYECKOMY
3AHATHUIO
(cemuHapy)
4 Xapaxrepuctuku BoJokoHHBIX [ [IKP-7, ITKP-8§ | KonTponbHas [IpumepHsIil nEpEYEHb
J1a3epoB pabota BApUAHTOB (3aJaHUi)
KOHTPOJIBHBIX paboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHATHUIO
(cemunapy)
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5 Bonokonnsie npomsbinieHssie | [IKP-7, [IKP-8 | Kontponbhas [IpumepHBIil nepeyeHb
Jla3epbl U UX IPUMEHEHUE pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUI

OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN

IIPAKTHYECKOMY

3aHITHUIO

(cemuHapy)

[xana oneHku CHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeJeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH HITH HABBIKOB WJIH
CYMMBI OaJIOB 3HaHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopo11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJiepxKarue coJiepKalue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CHCTEMaTHUYECKOE
CYMMBI OaJIOB 3HaHUS MIPUMCHCHHE
HABBIKOB

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

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHH KOMIIETECHIIHH

2 He nmeet He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeIcTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OTIPE/ICTICHHON HayKe, OTPacIH Wik 00BbeKTaM, y3HaeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOr0 ero YCBOSHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

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

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

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. IIpu nosHOM BHYTPEHHEM OTPAKEHUU:
a) OTpa)keHHas BOJIHA B ONTHYECKHU O0Jiee MIIOTHON Cpefie OTCYTCTBYET;
0) oTpakeHHasi BOJTHA B ONITUYECKH MEHEe TUIOTHOM cpeie OTCYTCTBYET;
B) MPEIOMJICHHAS BOJIHA B ONTUYECKH 00Jiee IUIOTHOM cpeie OTCYTCTBYET;
I') IpeJIOMJICHHAs BOJHA B ONITUYECKH MEHEE IUNIOTHOM Cpelie OTCYTCTBYET.
2. B BOJIOKOHHOM CBETOBOJIE MOKA3aTEIb MPEIOMIICHHS CEPILICBUHBI:
a) OJDKEH OBITh PaBEH MOKA3aTeNIo MPEOMIICHUS BHYTPEHHEH 000I0UKH;
0) moynKeH OBITh MEHBIIIE TIOKA3aTeNsl IPETOMIICHHSI BHYTPEHHEH 000I0UKH;
B) JIOJKEH OBITH OOJIbILIE TIOKA3ATEINs PEIOMIICHUS BHYTPEHHEH 000I0UKH;
T') JOJKEH OBITh MEHBIIIE ITOKA3aTels MPEJIOMIICHHS BHEUTHEW 000JI0UKH.
3. B rpaaneHTHOM BOJIOKOHHOM CBETOBO/IE ITOKA3aTeINb MPEIOMIICHUS:
a) He U3MEHSETCS B Mpejenax CepAleBUHBI, Pe3KO YMEHBIIAsACh HAa TPaHUIE C BHyTPEHHEH
000JIOUKOH;
0) IUIaBHO YMEHBIIAETCS OT LIEHTPa CEPALIEBUHBI K KpasiM;
B) IJIAaBHO YBEJIMYUBACTCA OT LIEHTPA CEPALICBHHBI K KPasiM;
T') TUIABHO U3MEHSETCS BJIOJIb OCH CBETOBO/IA.
4. OcHoBHas Mojia BoJIokoHHOrO cBetoBoja HE11:
a) XapaKTepu3yeTcsl HyJIEBbIM 3HAUCHHEM HANpPsHDKEHHOCTH 3JIEKTPUYECKOTO IMOJS B LEHTPE
CEPALEBUHBI]
0) MakCHMaJbHBIM 3HAYCHHEM HaNpsHKEHHOCTH JIEKTPUUECKOTO TMOJISl B IIEHTPE CEP/LICBUHBI,
B) MOCTOSTHHBIM 3HAUYE€HHEM HANpPSHKEHHOCTH JIEKTPUUYECKOTO MOJIS B CEPALIEBUHE;
I') IOCTOSTHHBIM 3HaY€HHUEM HAIPSKEHHOCTH MAarHUTHOTO TIOJISL B CEPJILICBHHE.
5. B nunuHApUYECKOM BOJIOKOHHOM CBETOBOJIE HE UMEIOT OTCEYKHU:
a) mosel TMO1 u TEOI;
6) moast HE21 u EH21;
B) moaa HE11;
r) mona EHI1.
6. BonHoBoaHas qucniepcus B BOJIOKOHHBIX CBETOBOAAX 3aKITFOUACTCS:
a) B 3aBUCUMOCTH MarHUTHOW MPOHHUIIAEMOCTH CEPILEBUHBI OT JUTMHBI BOJIHBI U3ITYyYCHHUS;
0) B 3aBUCHMOCTH IIOKA3aTeJsl MPEIOMIICHUS CEPALIEBUHBI OT JUTMHBI BOJIHBI U3Ty4YCHUS;
B) B 3aBHCHMMOCTH IOKa3aTessl MPEOMJICHUS BHYTpEHHEH 00OJOYKH OT JJIMHBI BOJHBI
U3JTY4YCHUS;
I') B 3aBUCUMOCTH ITOCTOSIHHOM pacrpoCTpaHeHHsI MOJIbI OT JUIMHBI BOJTHBI U3Ty4CHUSI.
7. B aKTHBHpPYIOMIMX MPUMECSAX BOJOKOHHBIX CBETOBOJIOB ISl MOJTYUYECHHS JIA3epHOM TeHEepaluu
UCTIOJB3YIOTCS:
a) DJIEKTPOHHBIE TIEPEX0/Ibl MEXKAY YPOBHSMHU HE3AMOIHEHHON BHYTpeHHEH f-000104KH HOHOB
PEelKO3eMEeNIbHBIX 3JIEMEHTOB; 0) KosiebaTenbHO-BpaIlaTelIbHbIE TIEPEX0/Ibl;
B) TOJIBKO O€3bI3]Ty4aTesIbHbIC IEPEXOIbl;
T') TOJIBKO CIIOHTaHHBIE MTEPEXOIBI.
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. Jms co3manus cOCTOSTHUS MHBEPCHUU HACEIICHHOCTEH B aKTUBHOM 00JIaCTH BOJIOKOHHOTO Jlazepa

UCTIONB3YIOTCS:

a) CTOJIKHOBEHHS 1-ro pona;

0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;

B) ONTHYECKAsl HAKayKa;

T') DJIEKTPOHHO-/IBIPOYHAs pEKOMOUHAIINS B TIpeieiaX Y3KO30HHON 00JIACTH FeTePOCTPYKTYPHI.

. Bparrosckue 3epkana B BOJIOKOHHBIX CBETOBOJIAX PEATH3YIOTCS:

a) 33 CYET OTPAKECHHS OT ATOMHBIX IJIOCKOCTEH KPHCTAILJIOB;

0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;

B) 32 CYET NMEPUOTUICCKUX BO3MYIIEHHI MAarHUTHON MPOHUIIAEMOCTH BOJIOKHA,

r) 3a c4eT (OTOMHAYIMPOBAHHBIX PEIUICTOK IMOKAa3aTelsl MPEIOMICHUS B BOJIOKOHHOM
CBETOBO/IC.

B cxemax Haka4K# aKTUBHBIX CBETOBOJIOB UCIIOJIb3yETCS:

a) ToueyHoe 00ydeHue cPOKyCHPOBAHHBIM M3IYUYCHHEM Yepe3 IMUINHAPUIECKYI0 OOKOBYIO
MIOBEPXHOCTB;

0) CKaHUPOBaHKE IMyYKa HAKAYKW 1O OOKOBOM MOBEPXHOCTH CBETOBO/IA;

B) IPUHITUI pacIpe/esIeHUs] BBOAUMOTO M3TyYCHUsI HAKaYKH1 O UTHHE aKTUBHOTO CBETOBOJIA C
UCIIOJTb30BaHUEM Habopa V-o0pa3HBIX KaHABOK WJIM JBOWHOT'O BOJOKOHHOTO CBETOBOJA C
OOIIMM TIOJTMMEPHBIM TTOKPBITHEM;

T') TCHEepalus U3JIy4YCHUs] HAKAYKH B CBETOBO/IC 32 CUET KAaTOJOTIOMUHECIICHITHH.

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

. OnuummTe 10CTOMHCTBA BOJOKOHHO-ONTHYECKUX CUCTEM JIa3€PHON I'PaBUPOBKHU.
. OnuIuTe 10CTOMHCTBA BOJIOKOHHO-ONTHYECKUX CHCTEM JIa3epHOI MUKPOOOPabOTKH.
. OnumuTe AOCTOMHCTBA BOJOKOHHO-ONTHYECKUX CHUCTEM Ja3€pHOW MUKPONAWKU H

MHUKPOCBapPKH.
Kakue 0coOOEHHOCTH KOHCTPYKLUHU BOJIOKOHHBIX JIa3epoB 00eCreynBaloT OOBIIOE 3HAYCHUE
JUIMHBI KOTEPEHTHOCTH UX U3ITy4eHHs?

. Kako#i Bunx korepeHTHOCTH uUrpaeT Hauboiee BaXHYI poOJb B Ja3epHBIX

UHTEPPEPOMETPUUECKUX CHCTEMax?

. IIo kakuM npHUYMHAM CBOMCTBO BPEMEHHOM KOT'€PEHTHOCTH JIA3€PHOI0 U3JIy4ECHHsS] OUECHb BaXKHO

Ui rosorpagun?

. Onumure NpUHIOHUIT IIGI\/JICTBI/IH BOJIOKOHHBIX JIa3€pOB, OCHOBAHHBIX Ha BBIHYXJICHHOM

KOMOWHAIIMOHHOM PaCcCEsTHUU.

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBLHBIX padoT

. JlaitTe onpeneneHue MOHATHIO KKPUTHYECKHUM YTOJD»
. ChopmynupyiTe yCcloBUs CYIIECTBOBAHUS HAMPAaBIIIEMbIX MOJ B CBETOBOJE B MPUOIMKEHUAX

T€OMETPUYECKOM ONTUKH U B paMKaX 3JIEKTPOMArHUTHOW TEOPUH

Yem otinnuarorca TE- u TM-mons?

UeM OoTIMYAOTCS CBETOBOJBI CO CTYNEHYATHIM M C TPAJUCHTHBIM NMPOPUISIMU TOKa3aTeIs
MpeaoMIIeHU?

Uto 03HayaeT MOHATHE OTCEUYKU MOJIbI? BCe i MOIbl UMEIOT OTCEUKY?

Kakue mMoapl Ha3BIBAIOTCS MEPUAMOHAIBHBIMUA? MOJBI KaKuX MOPSIKOB (B COOTBETCTBUHU C
AJIEKTPOMATHUTHOMN TE€OpHEH) IIMIMHAPUYECKOTO CBETOBO/IA SBIISIOTCS MEPUIMOHATBLHBIMU?
Urto nmpeacTaBisitoT co60i THOPUIHBIE MOJIBI IIMJIMHIPUIECKOTO CBETOBOAA?

Kaxkue dpusndeckue sBieHusi 00yCIOBIEHBI TUCTIEPCHUEH, TPUCYIIEH BOJTOKOHHBIM CBETOBOIaM?
B ueM nmpenMyIiecTBO UCIOIB30BaHMS TPAAUEHTHBIX BOJIOKOHHBIX CBETOBOIOB?

Kakumu ¢duzndeckumu daktopamMu OOYCIOBJICHBI ONTHYECKHE MOTEPU B BOJOKOHHBIX
CBETOBOJAX?

. Kakne MaTCpurajibl UCIIOJB3YIOTCA B KAYECTBE OCHOBBI IJIA JIa3€PHBIX BOJIOKOHHBIX CBGTOBOI{OB?
. Kakue xmmudueckne 3JI€MEHTEHI HCIIOJIB3YOTCA OJisd CO3JaHHA AKTHUBHBIX BOJIOKOHHBIX

CBETOBOJIOB, MO3BOJSIONIUX CO3JaTh B HUX ONTHYECKONW HAKAUYKOW COCTOSIHHME MHBEPCHU
HaCeJICHHOCTEN ?

Mexny ypoBHAMH Kakoi 000J0YKH MPUMECHBIX HOHOB HEOOXOIMMO UHUIIUUPOBATH JIJISl TOTO
AJIEKTPOHHBIE MTEPEXObI?

Kakue HMCTOYHHMKHM ONTHYECKOTO M3IIYUEHHUS HCIOJB3YIOTCS [J1 HaKayKd BOJOKOHHBIX
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Ja3epoB?

15. KakoBa 1ieip MCIOJIb30BaHUS JBOMHOM 000JIOUKH B JJa3€PHBIX BOJOKOHHBIX CBETOBOAAX?

16. [Touemy nrobast Hekpyriaas ¢opma MOMEPEYHOTO0 CEUCHHS BHYTPEHHEHW 000JI0YKH
MPEANOYTUTEIbHEH, UeM Kpyriias?

17. Kak MOXHO peain30BaTh 3epKajia B BOJOKOHHBIX Jiazepax’?

18. Ha kakoit ayivHe BOJTHBI MPOUCXOIUT OTPAKEHUE OT BOJOKOHHBIX OPATTOBCKUX PEIIETOK?

19. Kak co3garoTcst BOJJOKOHHBIE OpATTOBCKHE pemeTKu? OT KaKuxX MmapaMeTpOB PEIICTKHA 3aBUCUT
KOA(DPUITUEHT OTpaKEHUS U3ITyICHUS?

20. OnumuTe mnepexoabl MEXAY YPOBHSMHU MPHUMECHBIX HOHOB, MO3BOJSAIOLIME peain30BaTh
COCTOSTHUE UHBEPCUU HACEJIEHHOCTEN IPU TPEXYPOBHEBOM CXeMe HaKauKH.

21. OnumuTe mepexoabl MEXAY YPOBHSMHU MPHUMECHBIX HOHOB, MO3BOJSAIOLIME peaan30BaTh
COCTOSTHUE MHBEPCUU HACEJIEHHOCTEN IIPU YETHIPEXYPOBHEBOM CXeMe HaKauKH.

22. OnumuTe NPUHLOUN AEUCTBUS BOJOKOHHBIX J1a3€pOB, OCHOBAHHBIX HA BBIHYXJIECHHOM
KOMOMHAIIMOHHOM PacCesTHUH.

9.1.4. Tembl 1a00paTOPHBIX padoOT

1. OTpakxeHue CBETOBBIX MYYKOB OT IUIOCKOW TPAaHMIIBI pa3fesna «BO3AYX — JUAJIEKTpUYEcKas
cpena»
2. HccnenoBanue XxapakTEpPUCTHK KPEMHUEBOTO OIYIIPOBOIHUKOBOTO (OTOIMOIA

9.1.5. TeMbl NpaKTHYECKUX 3aAHATHIA

PacnipocTpaneHne cBETOBBIX BOJIH B BOJJOKOHHBIX CBETOBOJIAX

DneMeHTHl BOJIOKOHHOTO J1a3epa

DHepreTuyeckue U BpeMEHHbIE XapaKTePUCTUKU BOJIOKOHHBIX J1a3€pOB
W3mepuTenbHble 1 HHTEPPEPOMETPUUECKIE CUCTEMbI Ha OCHOBE BOJIOKOHHBIX JIa3€POB

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

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 MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

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 UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (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 € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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