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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 8 cemectp 9 cemectp Bcero EnnHunel
JIeKIIMOHHBIE 3aHATHS 2 8 10 4acoB
[IpakTrueckue 3aHATUA 2 2 4 4acoB
JlaGopaTopHble 3aHATHUS 4 4 4acoB
CamocrositenpHast padbora 68 50 118 4acoB
KoHTponbHbIE pabOThI 4 4 4acoB
[ToaroroBka u ciaya 3auera 4 4 4acoB
OO0mmas TpyJ0€MKOCTh 72 72 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 3.€.

@opMbI TPOMEKYTOUHOM aTTeCTalus Cemectp Konuuectso
3auer 9
KoHTponbHbIE pabOThI 9 2
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. V3ydyeHune u 0CBOEHHE CTYJACHTAMU COBPEMEHHBIX MOAXOJ0B U METOAOB, UCIOIb3YEMbIX IS
aHaJIM3a U OMMCAHUS SBJICHU KBAHTOBOM M ONTUYECKON IEKTPOHUKHU.

2. W3zydeHune 6a30BBIX TPUHITUIIOB KBAHTOBOM U ONTHYECKOM JIEKTPOHUKH.

3. N3yyeHne OCHOBHBIX MPUHIMIOB MOCTPOCHHUSA U peaJU3alUU YCTPOMCTB KBAHTOBOU M
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).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moayns HanpaBlIeHUs OATOTOBKH.

Wunexc pucumnauasl: 51.0.03.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3a1aq
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

3Haet GyHIaMEHTAIbHBIC TIPUHITUTIBI
KBaHTOBOM M ONITUYECKOM IEKTPOHUKH;
OCHOBHBIC JIMHEHHBIC U HEIIMHEHHBIC SBIICHUS
KBAaHTOBOW M ONTUYECKOW AJIEKTPOHUKH U
METOJIBI MX OIMCaHHUSI

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI pEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodecCuoHaIbHON 00J1aCTH

Vmeer IMPUMCHATE MaTEMAaTHYCCKUEC MCTOBI,
q)HSI/I‘IeCKI/Ie 3aKOHBI U BBIYUCIIUTCIIBHYTO
TEXHUKY JIA PCIICHHUA MMPAKTHYCCKUX 3a1a4

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

BrnaneeT coBpeMeHHBIMH MTOIXOAAMU U
METOAAaMHU aHaJI13a U ONUCAHUS TMHEHHBIX U
HEJIMHEHHBIX 3PPEKTOB KBAHTOBOM U
ONTUYECKOH 3JEKTPOHUKU

IMpodeccuonanbHbIe KOMIIETEHIIUH
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ITKC-10. Cnocoben
apryMEHTHPOBAaHHO
BBIOMPATH U
peann30BBIBAaThH HA
NpaKkTUKe YPPEKTUBHYIO
METOIMKY
AKCIIEPUMEHTATBHOTO
UCCIICTIOBaHHSA
napaMeTpoB U
XapaKTePUCTHK
pubOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
DIIEKTPOHUKH H
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

ITKC-10.1. 3naer

3¢ (HEeKTUBHBIE METOINKHU
AKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMsI TapaMETPOB U
XapaKTepUCTHK IpUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
AIIEKTPOHUKH U
HAHOJJIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3HaYCHUS

3HaeT NPUHLIHUIBI (HyHKIIMOHHUPOBAHUS

KBAaHTOBBLIX U OIITO3JICKTPOHHBIX HpI/I60pOB n

CHCTEM

[TIKC-10.2. Ymeer
PTYMEHTHPOBAHHO BHIOMpATh
U peajn30BbIBaTh Ha
npakTuke 3QHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIHHOTO
HCCJIETOBaHUS MTapaMeTPOB U
XapaKTEPUCTHK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHATILHOTO
Ha3HA4YECHUS

YMeeT mpoBOIUTh U3MEPEHHUS, 00pabaThIBaTh

U TIPEJICTABIATH PE3yIbTaThl

IIKC-10.3. Bnageer
HaBbIKAaMU BBIOOpa U
peanu3aluuy Ha MPaKkTUKeE

3¢ (HeKTUBHON METOTUKU
AKCIIEPUMEHTAILHOTO
UCCJIEI0BAHMS TApAMETPOB U
XapaKTePUCTHK MPUOOpPOB,
CXEM, YCTPOMCTB U YCTaHOBOK
ANIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYECHHUS

Bnaneetr merogamu O6pa6OTKI/I PE3YyJIbTATOB

U3MEPECHUM

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4SOHOM JIeITeIbHOCTH
o Bcero Cemectpsl
Bunbl yueOHO nesTeNbHOCTH
4acoB |8 cemecTp |9 cemectp

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 22 4 18
npenoaaBarejieM, BCero

JIek1IMOHHBIE 3aHATUSA 10 2 8
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IIpakTHueckue 3aHATHA 4 2 2
JlaGopaTopHble 3aHATHS 4 4
KonrtpomnbHbie paboTbl 4 4
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 118 68 50
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroroBka K TECTUPOBAHUIO 80 68 12
IloaroroBka K 3a4eTy 18 18
[TonroroBka Kk KOHTPOJILHOU padoTe 16 16
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 4 4
IloaroroBka u caxavya 3ayera 4 4
OO0mas Tpy10eMKOCTh (B 4acax) 144 72 72
Oo6mas TpyroeMKkocTh (B 3.€.) 4 2 2

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

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUIIINHBL U BUBI YUEOHOH IeATEIbHOCTH

Hasanus paznienos (Tem) Jlek. | ITlpak. | Jla6. | Cam. Beero dopmupyemsbie
JUCIUTLTAHBI 3aH., 4| 3aH.,4 | pab. | pab., d uacos (6e3 KOMIIETCHIINH
3auera)
8 cemectp
1 CBoiicTBa 3JIEKTPOMArHUTHBIX - - - 34 34 OIIK-1, TIKC-10
BOJIH
2 OnncaHue KBaHTOBBIX 2 2 - 34 38 OIIK-1, ITKC-10
aHcambnei
Uroro 3a cemectp| 2 2 0 68 72
9 cemecTp
3 OOuue BOpoCkl MOCTPOCHUS 4 2 4 22 36 OIIK-1, I[IKC-10
Ja3epoB
4 OCHOBHBIE THIIBI JJa3€POB 4 - - 16 20 OIIK-1, I[IKC-10
5 DneMeHTBI ONTOAIEKTPOHUKH - - - 12 12 OIIK-1, IIKC-10
Hroro 3a cemectp| 8 2 4 50 64
Hroro| 10 4 4 118 136

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B TadwmIe 5.2.
Ta6ymna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemkocTs
HasBanus pa3nenos (Tem) Copnep:xanue pa3aenoB (TeM) (1eKIHOHHbIE dopmupyemble
JUCHUTUIUHBI JTUCIUIUIAHBI (B T.4. TIO JICKIUSIM) KOMIIETCHIIHI
3aHATHUSA), U
8 cemectp
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1 CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH

VYpaBHeHnust Makcseiia B

g depeHrambHOR Gopme.
BosHoBoe ypaBHenue. [limockue
rapMOHHYECKHE BOJIHBI. BOIHOBOM
naket. [lonsgpusanusa BoaH. Bektop
ITortHTHHTA

0 OIIK-1, [IKC-10

Htoro

2 Onucanme KBAaHTOBBIX
aHcamoiei

[TpuHIMIBI yCHIIEHUS CBETA.
Onucanue KBaHTOBBIX aHCaMOJIeil B
COCTOSIHUU

TEIUIOBOI'O PAaBHOBECHUS U B IIPOLIECCE
penakcanuy. MaTpuna rmioTHOCTH.
banaHncHble ypaBHEHUS.

2 OIIK-1, IIKC-10

Hroro

Hroro 3a cemectp

9 cemecTp

3 O61mue Bonpocsl
HOCTPOEHHUS J1a3epOB

DreMeHTapHas TeOpuUsl pe30HATOPOB.
Cenexuus moa. PacxoaumocTs myuka
KorepeHnTHOCTH, OAHOPOIHOE U
HEOJHOPOJHOE YUIMPEHUE
CIIEKTPAaJIbHOM JINHHH.

4 OIIK-1, [IKC-10

Hrtoro

4 OCHOBHBIE THIBI
Ja3epoB

TBepaorenbHbIN azep. Pexxumsl
paboThl. THIBI TBEPIOTEIBHBIX
J1a3€poB.

I"a3oBblii 1a3ep. CTonkHOBeHus 1 n 2
pona. He-Ne nazep. CO2 nazep.

Hpyrue
TUIIBI TA30BBIX JIA3€POB.

4 OIIK-1, IIKC-10

Hroro

5 DneMeHTEl
OTITORJIEKTPOHUKHU

DieMeHTapHas TeOpHsl TUTAHAPHBIX
BOJIHOBOJIOB. MObI BOJTHOBOJIOB.
[IpononpHBIE U TONIEPEYHBIC HHIEKCHI.
['panvieHTHBIN BOJTHOBO/I.

0 OIIK-1, IIKC-10

Hroro

Hroro 3a cemectp

Htoro

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX PA0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No .. Bupl KOHTpOJBHBIX padboT TpynoemkocTb, 4 DopmupyeMble KOMIETEHIIUI
9 cemecTp
1 KonrponsHas padora 2 OIIK-1, [IKC-10
2 Kontposbnas padota 2 OIIK-1, IIKC-10
Uroro 3a cemectp 4
Hroro 4

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.

5.4. JlabopaTopHbIe 3aHATHS
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Tabmuna 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padboT

HasBanus pasznenos dopmupyemble
HaunmenoBanue nabopatopHsix padot |TpymoeMKocTb, 4
(TeM) DUCHIUTUIMHBI KOMITETEHITUN
9 cemecTp
3 O6uwme Bonpockl  |MccnenoBaHne OCHOBHBIX TapaMETPOB 2 OIIK-1, [IKC-10
IIOCTPOEHHUS J1a3€pOB  |MOJYPOBOJIHUKOBOTO Jla3epa
[TomynpoBOAHUKOBBIE IETEKTOPHI 2 OIIK-1, I[IKC-10

OIITHUYCCKOI'O U3ITYyUYCHUSA

Htoro 4
Hroro 3a cemectp 4
HUroro 4

5.5. llpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaOHIE 5.5.
Tabauma 5.5. — HauMeHoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos | HaumeHoBaHue MpaKTUYECKUX 3aHATUI T dopmMmupyembIe
(Tem) AMCLMIITINHBI (cemuHapoB) PYAOEMKOCTS, 1 KOMIIETCHIINH
8 cemecTp
2 Onucanue Onmrcanye KBAaHTOBBIX aHCAMOJICH U 2 OIIK-1, ITKC-10
KBAHTOBBIX aHCaMOJIeH | TPOIIECCOB peNaKcalluu.
B3anmMopeiicTBre 31€KTPOMarHuTHOTO
U3ITyYEHUs C BEILIECTBOM
HUroro 2
Hroro 3a cemectp 2
9 cemecTp
3 O6mme BOnpocCsl OnTuyeckue pe3oHaToOPHI. 2 OIIK-1, IIKC-10
MIOCTPOEHHUS Ja3epoB | XapaKTepUCTUKH JIA3€PHOTO
U3ITy4YEHUS.
Hroro 2
Hroro 3a cemectp 2
HUroro 4

5.6. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTrpeHo y4eOHbIM IJIaHOM

5.7. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIMU PEICTABICHBI B

Tabnuue 5.7.

Tabnuna 5.7. — Bunabl caMmocToaTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Hassanus pasnenos Braer . Tpynoemkocts, | DopMupyemblie Dopmbl
(TeM) AMCUUITITMHBI CAMOCTOATEIRHON q KOMIIETEHITNH KOHTPOJIS

paboThl
8 cemectp

1 CgoiicTBa [ToaroroBka k 34 OIIK-1, I[IKC-10 | TectupoBanue
ANIEKTPOMATHUTHBIX | TECTHPOBAHUIO

BOJIH Hroro 34

2 OnucaHue IloaroroBka k 34 OIIK-1, I[IKC-10 | TectupoBaHue
KBaHTOBBIX TECTUPOBAHUIO

aHcamoOJei HUtoro 34
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Hroro 3a cemectp

68

9 cemecTp
3 OO6ume Bonpockl ITogroroska k 3auery 8 OIIK-1, I[IKC-10 3auér
MOCTPOCHUS JIa3CPOB | [IoaAroToBKa K 6 OIIK-1, I[IKC-10 | KontponbHas
KOHTPOJILHOHM padoTe pabota
IToaroroBka x 4 OIIK-1, ITKC-10 | TectupoBanue
TECTUPOBAHUIO
[Togroroska k 4 OIIK-1, TTIKC-10 | JlabopaTopHast
nabopaTopHOit paboTe, pabota
HanycaHue 0T4eTa
Hroro 22
4 OCHOBHEIE THIEI [ToaroroBka k 3auety 6 OIIK-1, ITIKC-10 3auéT
J1a3€poB IToaroroska k 6 OIIK-1, [IKC-10 | KontponpHas
KOHTpPOJIbHOH paboTe pabota
IToaroroBka x 4 OIIK-1, I[IKC-10 | TectupoBanue
TECTUPOBAHUIO
Hroro 16
5 DnemeHTsI ITogroroska k 3auery 4 OIIK-1, I[IKC-10 3auér
ONTO3JICKTPOHHUKH IToaroroBka x 4 OIIK-1, I[IKC-10 | KontponbHas
KOHTPOJILHOHM padoTe pabota
IToaroroBka x 4 OIIK-1, ITKC-10 | TectupoBanue
TECTUPOBAHUIO
Hroro 12
Hroro 3a cemectp 50
TloaroroBka u cmavua 4 3aueTt
3ayera
Hroro 122

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeILHOCTH MPEICTABIICHO B TabuIiie 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIUH, ((OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHSITUH
o Bunsl yueOHOM nesTeNbHOCTH
K((;f/[ ﬁ:fgﬁr;;e Jlex. Ipax. J1a6. Cam. @OpMBI KOHTPOJIA
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3auér, Kontponbhas pabora,
JlaGopartopHnas paborta, TectupoBaHue
ITKC-10 + + + + 3auér, KonrponbHas padora,
Jlaboparopnas pabota, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

PeittuHroBast cuctema He UCIOJIb3YETCS

7. Y4yeOHO-MeTOoAMYECKOEe U HH(POPMALMOHHOE 00ecnieyeHrue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpaTypa

CornacoBaHa Ha noptane N2 70194




1. KBanToBas u ontudeckas 3nekTpoHuka [Tekct] : yueOnuk ns By3oB / A. H. ITuxtusn. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OMOIHOTEKE
TYCVYP - 42 3k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManbimeB B.A. OCHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue ass
BYy30B. — M.: Bricmas mkomna, 2005. - 542 c. (nannuue B 6ubanotexke TYCVYP - 39 5k3.).

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

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MOCOOHSI

1. ®usnyeckrue OCHOBHI KBAHTOBON M ONTHYECKOUN AIEKTPOHHKHU: MeToauuecKue yKa3zaHHus K
npaktuyeckuMm 3anatusim / C. M. langapos - 2013. 31 c. [DnekTpoHHBI pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/3483.

2. duznyeckre OCHOBBI KBAHTOBOW M ONTHUYECKOUN SIEKTPOHUKH: MeToandecKue yKazaHus K
camoctoaTensHoi padote / C. M. lllannapos - 2013. 32 c. [DnexkTpoHHbIN pecypc|: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

3. OueHka nmorpenrHocTei u3mepeHuiti: Meroanueckue ykazanus kK 1abopatopHoit pabore / B. A.
MyxauyeB - 2012. 24 <c¢. [DnexTpoHHBIU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/1099.

4. O6mue TpeboBaHUs U MpaBuia oGopMIeHUsI OoTUeTa O JabopaTopHOIl paboTe Mo Qusmke:
Metonuueckue ykazanus / A. A. 3enun - 2023. 21 c. [DnexTpoHHbIl pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/10389.

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

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUaIOLUIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
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(OpPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEMEHHBIM 0a3aM JTaHHBIX,
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-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTcsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU yUeOHOM
MeOenbto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUE€OHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI
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VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHH NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEAEHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, MOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padoOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYATbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- JJaboparopusie cTeH b1 (6 IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000pyI0BaHMS;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

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

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- YueOnsiit cteny "OnTuka" - 2 mrT.;

- '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;

- Ocmnorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

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

- JlaGopatopuslii ctenn "[lomynpoBoaHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUAaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

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

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

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

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

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

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 CgoiictBa anektpomaruutHeix |OIIK-1, [IKC-10 |TectupoBanue [IpumepHBIil nepeyeHb
BOJIH TECTOBBIX 3aaHUI
2 OnucaHue KBaHTOBBIX OIIK-1, [IKC-10 |TectupoBaHnue IIpuMepHBIil IepeyeHb
ancamOIeit TECTOBBIX 3aJaHUN
3 O6mue Bonpocs! noctpoenus |OIIK-1, ITIKC-10 |3auér [lepeuenp BonpocoB Jyist
Ja3epoB 3aueTa
KonTponbsHas [IpuMepHBIii TIEpeUYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 OCHOBHBIE THIIBI JIA3€POB OIIK-1, ITKC-10 |3auér Ilepeuenb BOIIPOCOB IJ1st
3aueTa
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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5 Dnementsl onroaniekTpoHuku |OIIK-1, ITIKC-10 |3auér [Iepeuyens BonpocoB i

3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)

KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUIIIMHE TpuBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka Baie 3a OM MJIAHUPYEMBIX pPe3yIbTaTOB 06yquI/m
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIE YMEHHUH UITN HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMATHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yYMEHHUE HaBBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZEpKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbIe | CHOPMUPOBAHHOE YCIELHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUe yMEHHue CHUCTEMaTHUYECKOe
CYMMBI 0aJII0B 3HAHUS NpUMEHEHNE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHualie
(HEeyJOBIETBOPUTENBHO) | LJTU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpainarscs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUYEHHBIH 2JIEMEHT COAEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOU3BOMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM H APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU JTUCIUILIIHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. Kakoit BUA UMECT OAHOMEPHOC BOJIHOBOC YPABHCHUC IJISI HAIIPSAKCHHOCTH 3JICKTPUUCCKOI'O

HOoJIA

&'E &'E
——g—=10

ot = g "

&'E &’E
——g——=10

o g -

S i

a7 )

ot Eu

‘F:E—ng IQE=IZI-;

2. B 3JIeKTpOMaFHI/ITHOI>'I BOJTHEC BCJIHNYHUHBI HaHpHH(eHHOCTeﬁ OJICKTPHUYCCKOIO U MArHuTHOTO
IOJIEH CBSI3aHBI KAKUM YpaBHCHHUEM

Hm = Esr.;
Hsr: =W - Esr.;
E
B
-
H, = | E.dm.

3. B ancamb0iie yactuil ¢ AByMsI ypOBHSMHU SHEPruM (IEpBOHAYATIBHO HAXOSIIMMCS B COCTOSIHUU

TEpPMOJIMHAMUYECKOI'0 pPaBHOBECHS), IPU ONTUYECKON HaKauke MHBEPCHUIO HAcelEHHOCTEU
MO>KHO JIY CO3/aTh:

MOKHO CO30ATh IPH MAJBIX
IUIOTHOCT SIX SHEePTHH HAKAYKH 0
MOKHO CO3ATh IPH OONBIDX o
MOHO CO3JAaTh IPH IHO0BIX o
CO3ATh HEBO3MOAHO B IPHHIHIE

4. KakoBO COOTHOIIEHHE MEX]y painycaMu KPUBU3HBI CepUUECKUX BOTHYTHIX 3epKai (rl ur2) u
paccTosiHHeM MeXay HUMU L (1muHa pe3oHaTopa) 11sl MOoTyKOH(OKAIBHOTO Pe30HaTOpa:

rm=wx_r2=2L
=, gy
g L

=3 =7
r=r =1L

5. Yro obo3nauaer abopeBuarypa TEM:
MIPOJIOJIBHYIO 3JIEKTPOMAarHUTHYIO BOJIHY;
MIOTIEPEYHYIO AIIEKTPOMArHUTHYIO BOJIHY;
IPOJOIBHYIO MOy PE€30HATOPA;
HONEPEUHYI0 MOy pe30HaTOpa
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6. Ilo kakoit cxeme padotaet pyonHoBbii (A1203:Cr3+) mazep:
2-X VpOBHEBOH
3-X VpOBHEBOH
4-x ypoBHeBOi
5-H VPOEHeBOH
7. OnepaTop Ha3bIBACTCSI CAMOCOIPSIKEHHBIM (3PMUTOBBIM), €CJIH TSI JTIOOBIX IBYX (DYHKIIUN U U
V KaKOE BBITIOJIHSCTCS YCITOBHE:

A{ au+a,v)= al:IrH ﬂ,A
I v’ AudV = I uA™Vd V:
Ir;,,v,,,df/’ 0 (m=n);
I:f,,ﬁ»,,.fﬂ’—l (m=n).

8. Omepatop B MNPOU3BOJBHOM MPEACTABICHUM SIBISETCS MATPHUIIEH, 3JIEMEHT KOTOPOM
ONpEIETSAETCS KAKUM BBIPAXKCHUEM:

“I.'r.'n = J‘!J'!I‘r.'n' (ﬁ‘;l‘ly: |: ""—] d“
“i.'r.'.v:l o J‘w':“iw-:d"‘-

A =<y A W =]

'r";' Z Hi‘ab?ﬂklr

9. KaKOBo yCIJIOBHE YCTOMYMBOCTU OTKPBITOTO ONTUYECKOTO pe3oHaTopa JIuHON L ¢ pagumycamu
KpI/IBI/ISHH 3ep1<an rl mr2:
.f ™
| F
0< 1—— II 1-— |<1
7 M i )
| AN &
."' ™ ™
- '|| i A
0= | | eS| b e
\ n. 5
IL<n L<r
L=rc B
10. Kak 3aBUCHUT OT 4acTOTHI MEPEX0/a V BEPOATHOCTh CIIOHTAHHOTO U3Ny4eHus (KodpduuueHt
OitHireiina A21):

<1

A

He 3aBHCHT OT V

9.1.2. IlepeyeHb BONPOCOB JIsl 3a4eTa

1. Ilpunnun ycunenus SMU

2. YpaBHenus Makcsesia B auddepenunanbHoi popme. MatepuanbHble ypaBHEHHS

3. IlpencraBnenust pyHKIMU cocTossHMs. Bektop coctosinus. COBEKTOP COCTOSTHUS

4. OmnepaTopsl B IPOU3BOJIBLHOM NPEACTABICHUN

5. IByxypoBHeBasi cucTeMa aTOMOB BO BHeIIHeM moje. OCHOBHbIE ypaBHeHUs. BeposTHocTu
MHAYLUHUPOBAHHBIX NEPEXO0I0B

6. JIByXypoBHEBas CHCTEMa aTOMOB BO BHEIIHEM Ioje. AHanu3 ypaBHeHui. Kpuas Jlopenua.
Cnaboe nose. CunbpHOE 1ose

9.1.3. IlpuMepHbIii NepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT
1.
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Jna TpexypoBHEBOIl CHCTeMBI HACTHII ¢ 3KBHIIICTAHTHBIM CIIEKTPOM II
YaCTOTOI Mepexoja MeKIy COCeIHHMI YPOBHAMH (%, =y, = kI /7,

HAXOJIANIElicA B COCTOAHINI TEPMOIITHAMITIECKOTO PABHOBECIA, HaliauTe
HacelTeHHOCTH IIepBOro I BTOPOTO YpOBHeil, eclml Ha TpeTheM YpPOBHE
gaxozuTes 1018 gacTim |

Jnd cBeTOBOHl BOIHBI, paclpocTpaHAomieiics BIOTbE OCH X B
HEMpoBOIAIEll cpelte ¢ mapameTpami: € =4€, m L= |, 1 mveromeit

Bektopayro ammwmryny £, = jE ., rneE, =10 B/m, onpenmemire

MOIYTE| I HampaBleHHe JUIA BEeKTOPHOI aMILTNTYIEl HANPSKEHHOCTII
MAaTHITHOTO TOJA.

|
Jna aHcaMoOIIa II30/THPOBAHHEIX. MIIKPOHACTIII, HE 'EEEIIMG,I[EﬁCTB}EDHIIIK

IpyT ¢ IpyroM I IIMEIOUNIX 3 3HepreTIMecKIIX YPOBHA, BEPOATHOCTII
CTIIOHTAaHHBIX [IepeXo/I0B 71 OAHOIl JacTHIa B eIHHHI[Y BpeMeHII PaBHEI

2 2
Ay =6-10" ¢! u A4;, =4:10° ¢!, 3amummre BeIpaxkeHne vix
CHeKTpanbHOIl JTIIHII H3Ty9eHHs OpH Hepexojle YACTHII ¢ TPeThero Ha

BTOpOil YpoBeHs, Hailmre mmupuuy >Toit mummr mnyserns 2Af B I'm,
[TpormocTpupyiiTe (GopMy CIIeKTPaTbHOIT TITHII H3TYISHIA PHCYHKOM,

OTpaKaromIIIM YAcTOTHYH  3aBIICIIMOCTE MOIIHOCTH  CIIOHTAHHOIO
I3ITYYIeHIIA U4 JaHHOT O IMepexoia.

B JIEEEPEI ¢ IUTHHOII pe3oHaTopa 15 cM OIHOBpeMeHHO reHepupyercsa 30
CIHXPOHII30BaHHBIX MoIl. HaiinnTe 4acTOTy OBTOPeHHs T'eHeplpyeMbIX
VIBTPAKOPOTKIX HMIIYIECOB B I'I; mepHoi HX MOBTOPEHIIA: OIEHITE
IUMITENEHOCTE  TeHepIpyeMBIX  HMIVIBCOB.  [IponmmocTplpyilTe
PHCYHEKOM BpeMEHHYH) 3aBICHMOCTE MOIMHOCTH H3IYYEHI 11 JaHHOIO

nazepa.

Mns rasopaspsaHoro mazepa, B KOTOPOM HHBEpPCHS HACEIEHHOCTEI
peann3yercA 3a cUeT CTOIKHOBEHIII 1-To pona, 3ammmiTe OalaHCHEBIE

YPAaBHEHILA HI1A 9IICIa JacTIIO Ha 2-M JHepPreTIiaeckoM YPOBHE.

9.1.4. TembI J1a00paTOPHBIX PadoT

—_—

. MccnemoBanre OCHOBHBIX MapaMeTPOB MOJYITPOBOIHUKOBOTO Jla3epa
2. HOJ'IyrIpOBO)IHI/IKOBI-;Ie ACTCKTOPBI OIITUYCCKOI'0 U3JTYyYCHHA

9.2. MeToan4yeckne peKOMeH AU

YueOHBIN Marepuajl nu3jlaracTtcda B (I)OpMC, Hpez[nonararomei/'l CaMOCTOATCIbHOC MBIIIJICHHUC
CTYACHTOB, CaMOO6pa3OBaHI/IC. HpI/I 9TOM CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB UI'pACT pCIIAOIIYIO POJIb
B X0I€ BCETO yqe6Hor0 rmponecca.
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Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

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

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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

CornacoBaHa Ha noptane N2 70194 17



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenps D11
nporokoa Ne 81  or«12 » 11  2019rT.

COI'TACOBAHO:
JIOMmKHOCTD Nunnmanel, pamumus Tloamuce
3aBemyronuii Beiyckaromieit kad. [Ipd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfdSa
3aBenytomuii ooecrneunBatomieit kag. 1 C.M. lllannapoB  CornacoBaHo,
ab3ft0e2-dc9a-420c-
9tb4-5t882facc349

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHno,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

Hexan 3uB® N.B. Ocumnos CormacoBaHo,
126832c4-9aa6-45bd-
8e71-e9e09d25d010

9KCIIEPTBI:

[Ipodeccop, xad. [Ipd H.C. Jleroctraee  CormacoBaHo,
6332ca5f-c16e-4579-
bbc4-ee49773dfd8d

Houenrt, xag. DI A.N. AkceHoB CormnacoBaHo,
d90d5f87-f1a9-4440-
b971-ce4f7e994961

PA3PABOTAHO:

Homent, xad. DI B.U. Beikos Pazpaborano,

059722b9-8¢e1d-453¢-
b2d2-c0d528ac8ebd

CornacoBaHa Ha noptane N2 70194 18



