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VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6aKajlaBpuaT

Hanpasnenue noarorosku / cnenuanbHocTh: 11.03.04 Dy1eKTPOHNKA U HAHOIJIEKTPOHUKA
Hanpasnennocts (npodmins) / cienmanu3zanys: IIpomMbliieHHAs 3J1eKTPOHUKA

®opma oOyueHMs: 3a04Hasi (B TOM 4YHCJIe ¢ NMPUMEHEHHeM JANCTAHIHOHHBIX 00pa30BaTe/IbHBIX
TEXHOJIOTHil)

QaxynpreT: @0, PaKyJbTeT JUCTAHIHOHHOIO 00yYeHH S

Kadenpa: IIp3, Kadenpa npomMbIlIeHHOI 3JIEKTPOHUKH

Kypc: 3

Cemectp: 6

VYueOnslii man HaObopa 2014 ronxa

Pacnipenenenue pabouero BpeMeHu

Ne Bupl yueGHOI nesiTenbHOCTH 6 cemecTp Bcero Eqnauner
1 CamocrosTenbHas paboTa Mo pyKoBOJICTBOM 12 12 4acoB
Tperno1aBaTesns
2 KonTtposas camocTosaTenbHOM paboTh 2 2 4acoB
3 Bcero koHTakTHOM paboThI 14 14 4acoB
4 CamocrosTenbHas pabora 126 126 4acoB
5 Bcero (6e3 ax3ameHa) 140 140 4acoB
6 IToaroroBka u caua 3a4yera 4 4 JacoB
7 OO0m1ast TpyA0€MKOCTh 144 144 4acoB
4.0 3.E.

Kontponbabie paboTsr: 6 cemectp - 1
3auer: 6 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 66 ot « 20 » 4 2018 r

JIMCT COI'JTACOBAHU A
PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO

rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crenuanbHOcTH) 11.03.04 DnexkTpoHMKAa W HAHODJEKTPOHHKA, yTBepkaeHHoro 12.03.2015

roja, pacCMOTpeHa u oo0peHa Ha 3acenanuu kadeapsr 11« » 20 rona, mpOTOKOJI
Ne .

PazpaboTunku:

noreHt kad. TOO 10. B. Mopo3zoBa

noteHt kad. D11 B. . Beikos

3aBenyroumii odecneunBaronien kag.
OI1 C. M. llannapoB

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM M BBINTyCKarowei kadeapoii:

JHexan 10 . I1. Yepkammna
3aBeyrOnIMi BeIMTycKaromen kad.

[Ip> C. I'. Muxanp4eHKo
OKCIEPTHI:

JlotieHT Kadeapbl TEXHOIOTUH
anekTpoHHoro odydenus (T20) 1O. B. Mopo3oBa

[Tpodeccop kademppl 2TEKTPOHHBIX
npubopos (II1) JI. H. OpnukoB
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
[{enp TUCIUTIITMHBI COCTOUT B (POPMUPOBAHUU Y CTYICHTOB MPEICTABICHUM O (yHIaMEHTAIbHBIX
OCHOBaX KBAHTOBOM U ONTHYECKOH JJICKTPOHUKH, KOTOpas SIBISICTCA BaXXKHBIM KOMIIOHECHTOM
npoeCCHOHAIBHOTO ~ OJIOKa  TMOJATOTOBKM  0OakajaBpOB IO  HaIpaBiCHUIO  '"DJEKTpOHUKA U
HaHORJICKTPOHHUKA".

1.2. 3agauyy JUCHUILIMHEI
—  M3YYEHHUE U OCBOCHHUE CTYJCHTAMH COBPEMEHHBIX IOJXO0JIOB U METOJOB, UCHOJIb3YEMbIX JJISI
aHaJM3a U ONMCAHMS SBJICHUI KBAHTOBOW U ONTUYECKOMN DJIEKTPOHUKHU;
—  H3y4yeHHe 0a30BBIX MPUHIIMIIOB KBAHTOBOM M ONTUYECKON AIICKTPOHHUKH;
— M3YYEHHUE OCHOBHBIX MPHUHIMUIIOB TMOCTPOCHUS M peaU3alUM YCTPOWCTB KBAaHTOBOM U
ONTHUYECKON DJIEKTPOHUKH, PACCMOTPEHHE NPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJOTMYECKHUX
MOJXO0JIOB K MX U3TOTOBJICHHUIO U UCIOJb30BAHUIO B TEXHOJOTHUYECKUX MMPUITOKEHHUSX.

2. MecTo aucuuniauHbl B cTpykrype OIIOII
Hucnunmuna «KBanToBas u ontuueckas anektponuka» (b1.5.19) ornocutes k 6moky 1 (6a3oBas
4acTh).
[IpenimecTByOIUMU  TUCHUIUIMHAMHY, (DOPMHUPYIOIIMMU  HayajbHbIe 3HAHUS, SBISIOTCA:
Marepuainsl 2IEKTPOHHOM TEXHUKH, MeTposiorus U TexHudecknue n3mepenus, Gusuka.
[TocneayromumMu AUCUUTUTMHAMH SBIISIOTCS: DHEPreTUUecKas AJIeKTPOHHKA.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HApaBJIeH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIMI:

— OIIK-5 crmocoOHOCTBIO HCIIONB30BaTh OCHOBHBIE IMPHEMBI OOpabOTKH M TIPEICTaBICHUS
AKCIIEPUMEHTAJIbHBIX JAHHBIX;

— TIIK-2 cnocoGHOCTBIO apryMEHTHPOBAaHHO BBIOMpAaTh W PEATU30BBIBATH Ha INPAKTHUKE
3G HEKTUBHYIO METOJUKY 3KCIIEPUMEHTAIBHOTO MCCIIEJOBAHUS NTapaMETPOB U XapaKTEePUCTUK IpUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK O3JEKTPOHUKA W HAHODJICKTPOHHKH PA3IHYHOTO (PYHKIMOHAIBHOTO
Ha3HAYCHMS,;

B pe3ynbrare nzyueHuss AMCUUILIIMHBI 00 yYaOLIUICS TOJIKEH:

— 3HaTh (pyHIaMEHTaJbHbIE MPUHLMUIBl KBAHTOBOM M ONTUYECKON 3JEKTPOHUKH; OCHOBHBIE
JVHEIHBIC U HEJIMHEHHBIE ABJICHUS KBAaHTOBOM M ONTHUYECKOW 3JIEKTPOHUKUM U METOJbl MX ONMCAHUS;
MPUHLMITBI (PYHKIIMOHUPOBAHUS KBAHTOBBIX U ONTO3JIEKTPOHHBIX TPUOOPOB U CUCTEM.

— yMeThb MpPHUMEHATh MaTeMaTHMYeCKHe METOJbl, (hU3MYECKHE 3aKOHbl U BBIYHCIUTEIBHYIO
TEXHUKY JJIsl pEelIeHUs MPaKTHUUECKUX 3a/ad; MPOBOAMTH H3MEpEeHMs, 00pabaThiBaTh M IPEICTaBIATH
pE3YJIBTATHI;

— BJaJeTh COBPEMEHHBIMH MOAXOAAMHM M METOJAaMHU aHalIu3a M OINUCAHUS JIMHEMHBIX U
HEIMHEWHBIX 3((HEKTOB KBAHTOBOM U ONTUYECKON 3JIEKTPOHUKH.

4. O0beM AUCHHMILIMHBI M BUIbI Y4eOHOH padoThl
OOmast TpyOeMKOCTh IUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U TpE/ACTaBlIeHa B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMITIIMHBI

Bunasl yueOHo fesTenbHOCTH Bcero gacos CemecTpbl
6 cemecTp

KonraktHas padora (Bcero) 14 14
CamocrosiTensHas padoTa 1Mo pyKOBOJACTBOM 12 12
npenoaasarens (CPIT)
KonTpons camocrositensHoi pabotsl (KCP) 2 2
CamocTtosTenpHas padora (Bcero) 126 126
[TonroroBka K KOHTPOJIBHBIM paboOTaM 12 12
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CamocTosiTeTbHOE H3YUYEeHHE TEM (BOITPOCOB) TEOPETHUECKOM 114 114
4acTH Kypca

Bcero (0e3 sx3amena) 140 140
[ToaroroBka u craya 3ayera 4 4
OO0mmas TpyA0eMKOCTb, 4 144 144
3adeTHble EauHuIb 4.0

5. Conepixanue QM CUUILTHHBI

5.1. Pa3nennl IMCHHUILIMHBI M BUABLI 3aHATHHA
Paznenbl AMCIMIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
Taomuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITUHA

) z E
> = g | g¢ 5 2
HaszBanus pa3aenoB IMCUUILIAHBI E ?3 8_~ Z g e %
@) 2 = g 0 z B
8 28 52
Re & =
6 cemectp
1 Ommcanne KBaHTOBBIX aHcaMOJIei 4 2 28 32 OIIK-5, TIK-2
2 OOGuire BOMpOCH MOCTPOCHHUS J1a3€POB 4 58 62 OIIK-5, [1K-2
3 UnTterpaibHas ONTOAIEKTPOHUKA 4 40 44 OIIK-5, [1K-2
Hroro 3a cemectp 12 2 126 140
Hroro 12 2 126 140

5.2. Conep:xanue pa3ies10B JTUCHUILUINHBI (CAMOCTOSITeIbHAS padoTa oA pyKOBOACTBOM
npenojaBareJis)
Copneprkanue pa3enoB JUCHUIUIMH (caMOCTOsITeNbHAs paboTa Mo/ pyKOBOACTBOM IPENOAaBATENs)
MIpUBEAEHO B Tabnuie 5.2.
Tabmuua 5.2 — CopnepkaHue pa3zeioB AMCLUIUIMH (caMocTosTeNnbHas paboTa TMOJ PYKOBOJCTBOM

MIPENO0/1aBaTelIs)
) L =
: 2 g
Coneprxanue pas3ieiaoB AUCHUILUINHBI S o £
HazBanus paznenos (camocTodATEnbHAS paboTa MO PyKOBOJICTBOM § T £ QE
Iperno/iaBaTers) = % E
o
= e ™
6 cemecTp
1 Onucanue kBaHTOBBIX | [IpuHIMIBI yenneHus ceeta. OnucaHue KBaHTOBBIX 4 OIIK-5,

aHcamoOnei aHcamOJeil B COCTOSIHUM TEIUIOBOTO PaBHOBECHS U B [K-2
mpoliecce penakcauuu. MaTtpuia mioTHOCTH.
banaHncHble ypaBHEHHUS.

Hroro
2 OOmIre BOMpOCH DneMeHTapHas Teopust pe3oHaTopoB. Cenexuus Mo/, 4 OIIK-5,
MMOCTPOEHUS JIA3€POB Pacxonumocts nmyuka KorepentHocts. OHOPOIHOE U IK-2

HEOJHOPOJHOE YIIMPEHHUE CIIEKTPAJIbHON JIMHUM.
TBepnorenbHBI azep. Pesxxumbr paboThl. ["'a30BbIi
nasep.
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Hroro
3 NnTerpanbHas [InanapHble ONTUYECKHE BOTHOBOIBI. 4 OIIK-5,
ONTOAJIEKTPOHUKA Knaccudukanmsi onTuyeckux BOJTHOBOIOB. [1K-2
DddexTuBHas TONMIMMHA BOJIHOBOIA. [l00CKOBBIE
BOJIHOBO/IBI.
Hroro 4
Hroro 3a cemectp 12

5.3. Pazgesbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHbIE CBA3M ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)
U o0ecnieynBaeMbIMHU (MOCJIEAYHOIMMHU) TUCUUIIIMHAMMA
Paziensl MUCHUTUITMHBI U MEXIUCHUTUIMHAPHBIC CBSI3U ¢ 00ECTICUMBAIOIIUMU (TIPEIBIIYIIUMU) U
obecrieunBaeMbIMHU (ITOCIIEIYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0ymIe 5.3.
Tabnuna 5.3 — Pa3aenbl JUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H

Ne paznenoB 1aHHOW AMCHUIUIMHBL, IS
KOTOPBIX HEOOXOAMUMO U3yUeHUE

HayvMeHoBaHMe TUCIMILIAH o0ecreynBaromuX U 00ecTIeYNBaeMbIX
JHUCLHUIIINH
1 2 3
IIpenecTByromKE JUCHUTLIIAHBL
1 Matepuanbl 2JIEKTPOHHON TEXHUKU + + +
2 MeTponorus 1 TEXHUYECKUE U3MEPEHUS + +
3 ®usuka + +

[Tocnenyromme TUCIUTIITMHBI

1 DHepreTuyeckas 3J€KTPOHUKA + +

5.4. CooTBeTcTBHE KOMIIETEHIH I, (POPMUPYEMBbIX IPH U3yYEeHUHU JUCHUIIMHBI, U BU/I0B 3aHATHI
CooTBeTcTBHE KOMIIETEHIUH, (OPMUPYEMBIX NpPU HU3YYCHHH IUCHUIUIMHBI, U BHUJIOB 3aHITHN
IpesicTaBiIeHo B Tabmauue 5.4.
Tabnuma 5.4 — CooTBeTcTBUE KOMMETEHIMM, (OPMUPYEMBIX MPH HM3yYEeHUH AUCUUIUIMHBI, U BHJIOB

3aHATHI
o~ Bungnl zanstuit
S
5 S
Q:, E 63 8 DopMBI KOHTPOJIS
2 O 2 =
2 O
OIIK-5 + + + KonTtponbHas padora, [Ipoepka
KOHTpPOJbHBIX padoT, 3auer, Tect
I1K-2 + + + KontponsHas padora, [IpoBepka
KOHTpPOJBbHBIX padoT, 3aver, Tect
6. UnTepakTUBHBIE MeTOABI M (POPMBI OPraHu3anu 00y4eHust
He mpenycmorpeno PYIL.
7. JJaGopaTopHble padoThI
He npexgycmorpeno PYIL

8. KonTpoub camocTosiTe/IbHOM padoThl
Bubl KOHTPOJIS CaMOCTOSITENIBHON PaObOTHI MpUBENCHBI B Ta0ymIe 8. 1.
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Tabnuua 8.1 — Buasl KOHTPOJISI CAMOCTOSATENBHOM pabOThI

Ne Bua KOHTpOIIS caMOCTOSATENEHOM PabOThI Tpynoemkocts dopmupyembie
(dac.) KOMITETCHITH
6 cemecTp
1 |KouTpoabsHas paboTa ¢ aBTOMaTU3UPOBAHHON ITPOBEPKOM 2 OIIK-5, TTIK-2
Hroro 2

9. CamocrosiTejibHasi pabora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUPYEMbIe KOMIIETEHIIUU TIPEACTABICHBI B
Tabimune 9.1.
Tabmuua 9.1 — Buasl caMoCTOsATENNbHOM PadOTHI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMIIETCHIHH

3 0]
s z S
S| i3
BuIbI CaMOCTOSATENBHO = 2 0
HasBanus pasnenon 5" S5 DopMBbI KOHTPOJISI
paboThI o S E
53 &2
e S 2
= S
6 cemecTp
1 Omucanne kBaHTOBBIX | CaMOCTOSATEIIBLHOE 24 | OIIK-5, 3auet, KoHTponbsHas
aHcamOuei M3ydeHue TeM (BOTIPOCOB) [1K-2 pabora, Tect
TEOPETUYECKOH YacTu
Kypca
IToaroroska k 4
KOHTpPOJIbHBIM paboTaM
Htoro 28
2 O61ue BOIpoch! CamocTosiTenbHOe 54 |OIIK-5, | 3auer, KontponbHas
MOCTPOEHUS JIa3€POB n3y4yeHue TeM (BOTIpPOCOB) [1K-2 pabora, Tect
TEOPETUYECKON 4aCTH
Kypca
[TonroroBka k 4
KOHTpPOJIbHBIM paboTaM
Hroro 58
3 UnTterpanbHas CamocrosTenpHOe 36 |OIIK-5, | 3auger, KonTponbHas
ONTOIEKTPOHUKA U3yueHHue TeM (BOIPOCOB) [1K-2 paborta, Tect
TEOPETUYECKOUN YaCTH
Kypca
ITonroroBka K 4
KOHTPOJIbHBIM paboTam
Uroro 40
BrinosnHeHne KOHTPOJIBHOU 2 |OIIK-5, |KoutposbsHas paboTa
paboThI I1K-2
Hroro 3a cemectp 126
IloaroroBka u cgava 3adeTa 4 3auer
Hroro 130

10. KoHTposb caMOCTOATEIBLHOM padoThI (KypcoBO# NPOEKT / KypcoBas padoTa)
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He npexgycmorpeno PYIL

11. PeliTuHrOBasi cUCTEMA /IVIsl OLIEHKH yCIIeBAeMOCTH 00y4aK0 M XCS
PeiituHroBast cuctema He UCIIOIB3YETCS.

12. Y4eOHO-MeTOAMYECKOe U MH(POPMAIIMOHHOE O0ecTeYeHHe TUCIHILTHHbI

12.1. OcHoBHas JauTEpaTypa
1. beikoB B. M. KBanToBas m onTuyeckas 3JIEKTPOHHMKA [DJIEKTPOHHBIH pecypc]: ydeOHoe
nocobue / aBrop-coct. B. U. BeikoB. — Tomck ®JI0, TYCVYP, 2016. HdocTyn U3 IUYHOTO KaOWMHETa
cTyneHTa. - Pexxum nocryna: https://study.tusur.ru/study/library/ (nata oopamenus: 03.08.2018).

12.2. lonosiHuTEIBHAS TUTEPATYPA
1. KsanTtoBas u onTHYecKas SJEKTPOHUKA [DIEKTPOHHBIN pecypc]: YdeOHOe mocobue /
[anruna JI. W. - 2012. 303 c¢. Hdoctym u3 JWYHOro KaOWHETa CTyJeHTa. - Pexum gocryma:
https://study.tusur.ru/study/library/ (nata oopamenus: 03.08.2018).
2. BBeneHwe B KBAaHTOBYIO M ONTHYECKYIO 3JIEKTPOHUKY [DJIEKTpOHHBIN pecypc|: YueOHOe
nocobue / bamkupos A. U., angapos C. M. - 2012. JlocTyn u3 TUYHOTO KabWHETa CTyJeHTa. - Pexum
nocryna: https://study.tusur.ru/study/library/ (nara oopamenus: 03.08.2018).

12.3. YueOHO-MeTOAMYECKHE MTOCOOU A

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. beikoB B.W. KBanToBas u onTuyueckas 3JIeKTpOHHKA [DJIEKTPOHHBIN pecypc|: MeToanYecKre
yKa3aHUs 10 OpPTraHM3alUU CaMOCTOSITENbHOW pabOThl ISl CTYACHTOB 3a04YHON (opMbl OOydeHUs
TEXHUYECKUX HampaBlIeHHUH, oOydalomuxcss ¢ MpPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
texHonoruii / B. U. beiko, C. M. Illangapo. — Tomck ®JI0, TYCVYP, 2018. JlocTynm U3 JIHYHOTO
kaOuHeta cryneHTa. - Pexum poctyna: https://study.tusur.ru/study/library/ (mara oOparmieHus:
03.08.2018).

2. brikoB B.M. KBanToBas u ontuyeckas 3JIeKTPOHHUKA : MeKTpoHHBIA Kypc / B. W. bbikoB. —
Tomck TYCYP, ®J10, 2018. JocTym U3 TMYHOTO KaOMHETa CTY/ICHTA.

12.3.2. Y4yeOHO-MeTOANYECKHE OCOOMS /IJIsI JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOAMYECKHE MaTepUalIbl JIJIsl CAMOCTOSATEIbHON U ayAUTOPHON paboThl 00ydaronuXCst
U3 YHCIIA JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAINUJIOB IPEAOCTABISAIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10pOBbsI U BOCIPUATHS HHPOPMAIUH.

Jlst M1 ¢ HAapyIIeHUsIMHU 3PeHust:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HApYIIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH (opme.

JL1st JIM1 ¢ HApYIIeHUSIMU OIIOPHO-ABUIATEJILHOIO annapara:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

— B Ie4aTHOU opme.

12.4. IIpodeccuonanbHbIe 0a3bl JaHHBIX H MH(GOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (co cBOGOAHBIM BXOIOM).

13. MaTepuajbHO-TeXHU4YeCKoe o0ecnieyeHue TUCUMILIMHBI U TpedyeMoe MporpaMMHoe
obecneyeHue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AU CIHUIIIIMHBbI

13.1.1. MaTepnajabHO-TeXHHYECKOE U POrPaAMMHOe o0ecnedyeHne JUCIUIIIHHbI
Kabuner a5 camocTosITeIbHON paboThl CTYIEHTOB
yaeOHast ayTuTOpHUs JIJIsl TPOBEICHHS 3aHATHI JTAOOpaTOPHOTO THUTIA, TIOMEIIEHUE JJISI POBEIACHUS
IPYNIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTALMN, IOMEIIEHUE JUISl MPOBEACHUS TEKYILEro KOHTPOJSA H
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MIPOMEKYTOYHOM aTTeCTaIly, IOMEIIEHUE ISl CAMOCTOSITETLHON pPaObOThI
634034, Tomckas ob6nacTs, r. Tomck, Bepmunauna ynuna, a. 74, 207 aya.
Ornucanmne UMEIOIIErocs 000pyI0BaHUS:

- Kommyrarop MicroTeak;

- Komnerorep PENTIUM D 945 (3 mir.);

- Komnsrorep GELERON D 331 (2 mir.);

- Kommniext cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npemnoaasaress.

[TporpaMMHOe 0OecrieueHHe:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 ayis Windows
— Microsoft Windows

— OpenOffice

13.1.2. MaTepuaibHO-TeXHHYECKOE U IPOrPpaMMHOe oOecriedeHue JJIsi CAMOCTOSITEeIbHOH PadoThl
Jnis camocToATenbHOM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUU (KOMIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlennna nmpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yin. Kpacnoapmetiickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepminauna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meOeb;

- koMnbroTepsl kiacca He Huxe [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «/HTepHeT» M 00ecreunBarOT JOCTYI B AJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIILHYIO CPE/ly YHUBEPCHUTETA.

[lepedeHs mporpaMMHOTO OOECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHHYECKOe o0ecreyeHne M CUMILIHHBI JIS JIUI ¢ OTPaHUYeHHBIMH
BO3MOKHOCTSIMM 310POBbSl 1 HHBAJIHM/I0B

OcBoeHHE TUCHUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMA BO3MOKHOCTSMH 370POBbS U MHBAIHIAMHU
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIETO U CIIeUaTbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHAX € OOYYAIOIIMMHUCS € HAPYIIEHUSIMHM CJyXa TPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEIACTB U JIPYTUX TEXHUYECKUX CpEICTB
npuema/nepeaayn yuyeOHoW MHGOpManuu B JAOCTYMHBIX (hOpMax, MOOMIIBHOM CHCTEMbI MPENoJIaBaHUS
U OOyYaroUUXCs C WHBAIHIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. YueOHas ayauTopus, B
KOTOPOW 3aHMMAIOTCSl OOyYalolMecsl ¢ HApYIICHHEM Clyxa, 00OpyloBaHa KOMITBIOTEPHOM TEXHHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHOU TOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHSAX C 00YYIAIONTUMHUCS € HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO MCIIOIH30BaHUE B
JEKIUOHHBIX U Y4YEOHBIX ayIUTOPUSX BO3MOXXHOCTH IMPOCMOTpPa YJAJICHHBIX OOBEKTOB (HAIMpHUMeED,
TeKCTa Ha JIOCKE WJIM Claijla Ha DJKpaHe) MPU TIOMOIIM BHUIACOYBETUUYUTENCH IS KOM(pOPTHOTO
MPOCMOTpa.

[Ipu 3aHsATHAX ¢ OOydYalOIUMHCS € HAPYWIEHUSIMH ONOPHO-IBUIaTEeJIbHOI0 amnmnapara
UCIIONIL3YIOTCSl aIbTEPHATUBHBIE YCTPOICTBa BBOJa WHGOPMAIMU M JPyrue TEXHUYECKUE CpEe/ICTBa
npuema/nepeaayn yueOHoW MHpopManuu B AOCTYMHBIX (opMax, MOOMJIBHON CHUCTEMbI OOy4YeHUS AJis
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IO ¢ HHBAIMTHOCTEIO.

14. OueHouyHble MaTepuaIbl 1 MeTOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3ALMHN U3yYeHUs!
AUCHUTLTAHBI

14.1. ConeprkaHue OLEHOYHBIX MATEPHAJIOB U METOANYECKHE PEKOMEeHIalluu
1. Jl;nst onieHKH cTerneHn c(hOPMUPOBAHHOCTH M YPOBHSI OCBOCHHMSI 3aKPEIUICHHBIX 3a JUCIUIUIMHON
KOMIIETEHIINI UCTOB3YIOTCS OLICHOYHBIE MaTepUaiibl B COCTaBE:

14.1.1. TecToBBIC 3aHaHUA
1. OnHOMEPHOE BOJTHOBOE YpaBHEHHUE ISl HAMPSHKCHHOCTH AJICKTPUYECKOTO TI0JIST UMEET BHI:

0’E 0’E

Vo M O
O°E O’E
Oz e =0
.
B) 0 E—ivzézo;
o’ eu

2=

. E
r) V’E—su pE =0;

14 .
2. CseroBoe m3nmydeHue umeeT dactory vV =6-10"7y . BonHoBOe YMCIO JAHHON BOJHBI TPH

pacripoctpaneann B Bakyyme (Ko) u HemarnutHo# cpene (Ki) mpu 3HAYEHHUH JIUDJICKTPHUYCCKOM
MIPOHUIIAEMOCTH &r = 16:

a) ko= 12,6 *10°m%; ky =50,2*10°m'?;

6) ko= 12,6 *10°m%; k1 =50,2*10° Mm%,

B) ko= 50 *10° m%; ki =21,2*10% ML,

r) ko= 32 *10° mL; ky =128*10° ML,

3. CaeroBas BOJHa, pACIPOCTPAHSIOMIASCS B CpEle, HUMEET aMIUIMTYAbl HANpPsSKEHHOCTH
snekrpudeckoro nois E. =500B8/m u marmutnoro mons H_ =0,14/m . BomHoBoe compoTuieHue

cpenst W cocraBmsieT:

a) 1000 Om;

0) 5000 Owm;

B) 10000 Om;

r) 1 Om.

4. BekTop COCTOSIHHSI IPEACTABISAET COOOM:

a) CTPOYHYIO MaTpHILy KO3PPUITUEHTOB ||C1C2C3, . || 1 0003HAYAETCSI CHMBOJIOM |l// >;
Cl
CZ

0) crosnboByro Marpuiy kod¢p¢uiueHtos |(C,( n 0603Ha4aeTcsi CHMBOJIOM |l// >;

B) CTPOYHYIO MaTPHILy KOI(PPHUIHEHTOB HCl C,C;,.. H 1 0003HAYAETCS CHMBOJIOM < 1//|;
*
Cl
¥
C2

I) CTOI0OBYIO MaTpHIly KO3pduureHTos |(C,| u 0003HaYaeTCs CUMBOJIOM < 1//|.

5. Koapduuuentsr DiiHmTeiiHa A7 MOIJIOMIEHUS U HHAYLIHPOBAHHOTO H3IydeHHs Bz u Bz
CBSA3aHBI KaK:

a. 01B12 = g2B21

0. B12/g1= B21/02
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B. B12 = pB21

r. Ba1 = p,B12
6. BeposiTHOCTh MHIYIIMPOBAHHOTO M3IY4eHHS ¢ YIETOM PopMBbI JIuHIH TIpH p(V)=pd(v— Vo) :
a. W, =Bap

0. W,= A21p S(vo)

B. W, = B21 p S(vo)

r.W,=Axp

7. B cocrosHuu, OIM3KOM K TEPMOAMHAMUYECKOMY PAaBHOBECHIO, BEJIWYMHA MOILIHOCTH AP,
MOIJIOIIAEMOM KBAaHTOBOM CHUCTEMOM IIPU POCTE MHTEHCUBHOCTH IMAIAFOLIEr0 U3JYYEHUS C YACTOTOM V21!

a. HE U3MEHACTCS;

0. BO3pacTaeT U HACHIIIACTCS;

B. BO3pAcTaeT;

I. BO3pacTaeT JUHEWHO

8. B ancambiie yactul ¢ IByMsl YpOBHSIMH HEPruM (II€pBOHAYAIBHO HAXOJSAIIUMCS B COCTOSHUU
TEPMOJMHAMHYECKOI'0 PABHOBECHS ), IPU ONITUYECKON HaKauKe NHBEPCUIO HACEIEHHOCTEN!

a. MO>KHO CO3/1aTh IIPU MaJjbIX INIOTHOCTSIX YHEPTUHU HAKAYKH )

0. MOXHO CO371aTh MPH OOJIBIIUX p

B. MOXKHO CO3/1aTh IIPHU JIIOOBIX p

I. CO37]aTh HEBO3MOXHO B IIPUHIIMIIE

9. lnaroHanbHbIM 3J1€EMEHT MaTPULIBI INIOTHOCTH P,

a) He UMeeT (PU3NIECKOro CMbICTIA;

0) ompenenseT BepoITHOCTh HAXOKICHUS CHCTEMBI B N-COCTOSIHUU p,, = —;

N
B) OIpE/ENseT BEPOSTHOCTD [IEPEX0/1a CUCTEMBI B N-COCTOSIHUE p,, = ZWkn;

k#n

r) OIIPEACIISCT YUCIIO YAaCTHUI B CUCTEME B N-COCTOSAHUU p,, = Nn.

10. TepMOCTaTI/IpOBaHHHﬁ aHcaMOJIb HMMeeT ABa DOHCPICTUYCCKUX YPOBHA U HAXOAUTCIA B
COCTOSAHHUH pPCIIaKCallUH. YPaBHeHI/Ie, OIIMCBIBAIOIICC OJBOJIOLIHNIO HCIHArOHaJIbHOI'O JJICMCHTA plz(t)
HUMECT BU:

a) p, =Cexp|-i 0)12+Ti t|;
12

t .
6) p, =Cexp| — |exp(imp,t);

12

B) p,=C exp[—%)exp(—iwmt);

t .
r) pp, =Cpexp| — exp(la)21t).

712

2kT
11. JIByxypoBHEBas CHCTEMa YacCTHUIl MMEET YacTOTy IMepexojia MEXIy YPOBHAMH @y == X

BEPOSITHOCTH TEILIOBOTO mepexonal’,, =2¢™. BeposTHOCTh TeruoBoro nepexonal, !
a) T, =0,74c™;
0) I, =0,32¢c™;
B) I, =0,27¢c™;
r) I, =0,09c.
12. N3 »53KCHEepUMEHTOB MO HM3MEPEHUI0 YAaCTOTHOM 3aBUCHMOCTH TMOTJIOMICHUS HEKOTOPBIM

BEILIECTBOM IIOJIY4EHO, YTO OHA OINMKCHIBAETCA KpuBOW JIOpeHla, mpuuem morjiomaeMas MOLUIHOCTh Ha
pe30HaHCHOW yacToTe cocTaBiisieT 10 mkBm, a Ha 4acToTe, OTIMYAIOLIEKUCS OT pe30HAaHCHOW Ha 159 MTy,

yMeHbIIaeTcs 110 5SmxBm. Bpems pemakcanMM HUCCIEIyeMOIO  BEIIECTBA, COOTBETCTBYIOIIEE

HaOII0JaeEMOMY PE30HAHCHOMY TIEPEXO/Y COCTaBIISET:
a) 7=5.37uc; 0) 1 =2.74nc; B) t=7.22mkc; T) 7=6.29nc.
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14. IlornomeHue >IEKTPOMArHUTHOTO M3JIYYEHUS IBYXYPOBHEBOM CHCTEMON B cllyyae ciiaboro
moJst Oyzer:

a) MPSMO MPOMOPIHUOHAIBHO MAJAI0NIENH MOIIIHOCTH;

0) HETMHEWHO 3aBUCETh OT MaaI0EH MOIITHOCTH;

B) 3aBUCETh HEJIMHEHHO OT MaJarouieil MOIIHOCTHU C HACBIIIEHUEM.

15. 3aBUCHMOCTh MOTJIOLIEHUS JEKTPOMAarHUTHOTO MOJI OT YacTOThl JIByXYPOBHEBOW CHCTEMBI
ONMCHIBAECTCS KPUBOM:

a) JlopeHnra;

0) ['aycca;

B) Diinepa;

r) Jlarpanxa.

16. A66peuatypa TEM ciryxuT njist 0003HaYCHHMS:

a. IPOJOJILHOM JIEKTPOMAarHUTHOM BOJIHBI

0. MomepeyHon JIEKTPOMArHUTHON BOJIHBI

B. IPOJOJIBHOM MOJIbI pE30HATOPA

17. Ilepexon ot 3akpeiToro oobemHoro CBU-pe3onaropa Kk OTKPBITOMY ONTHYECKOMY PE30HATOPY
MIPUBOIUT:

a. TOJIBKO K CTYIIEHHUIO CIIEKTpa COOCTBEHHBIX KOJIeOaHUiA,

0. TOJIbKO K MTPOPESIKUBAHUIO CIIEKTPA COOCTBEHHBIX KOJICOAHHUIA,

B. K CT'YIICHHIO CIIEKTpa COOCTBEHHBIX KOJIEOaHH U BO3pacTaHuIo AV

I. K IPOPEKUBAHUIO CIIEKTPa COOCTBEHHBIX KOJieOaHUM U BO3pacTaHUIO AV

18. Koadpduuuent mnoryiomenuss u3aydeHHs B aKTHUBHOM cpene cocTaBisieT K, = 0.0len . Bo

CKOJIbKO Pa3 U3MEHUTCS] MHTEHCUBHOCTD U3JIY4YECHHUsI IIPU TPOXOXKACHUM MYTH JUIMHOU | =50cm.

a) I—:0.9;
IO

6) - —=08;
IO

B) I—:0.7,
IO

T) L:O.G.
IO

19. A66peBuarypa «TEA» cayxut ains 0003HaYeHus j1a3epa:
a) J1a3ep ¢ MOMEePEYHBIM Pa3psiIoM U J0OaBKaMH aproHa

0) J1a3ep ¢ NONEepPEeYHOH JEKTPOMArHUTHOW BOJIHOM

B) Ja3zep aTMOC(EPHOTo JIaBJICHUS C IMOMEPEYHBIM Pa3psIoM
T') J1a3ep ¢ NOMEPEYHbIM pa3psiioM U J00aBKaMU a30Ta

20. Mexanu3moM Hakauku B He-Ne nazepe aBnsercs:

a) mpollecc nepejaun Hepruu u 3apsaa or He™ aromy Ne

0) nporiecc nepenayn 3Hepruu or Hem aromy Ne

B) BO30Yy>KZIeHHE aTOMOB HEOHA 3JIEKTPOHHBIM y1apoM

T') IOTJIONIEHHE KBAHTOB CBETA

14.1.2. 3auér
1. B anekTpoMarHuTHON BOJIHE BEIMYMHBI HANPSHKEHHOCTEH 3JIEKTPUYECKOr0 U MarHUTHOTO TOJIeH
CBA3aHbl YPABHEHUEM:

a) H, =E,;
6) H, =W -E,;
B)Hm=&;
w
r) H, = [E,dw.

2. O0BpEMHAs CTIEKTpaibHas TUIOTHOCTh SHEPTUU U3ITy4EHHUsI aOCOTIOTHO YEPHOTO TeNa py CBsI3aHa C
4aCTOTOM V ¥ TeMIepaTrypoi T Kak:
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81V -hiB,,

v 3

C
o
6. p, =M (e 1)
c
8hv?
Bp =

3. Kontyp kosddunmenrta ycuneHus OAHOPOAHO YUIMPEHHOH JTUHUU MPU POCTE WHTEHCHUBHOCTU
Ma/IA0IIEeTO U3TYYCHUS:

a. HachlIIaeTcsl ¢ 00pa3oBaHUEM MPOBAA;

0. HachIIIaeTcs U “IpoceaaeT’ paBHOMEPHO BO BCEH MOJIOCE YACTOT;

B. HE U3MEHSETCH,

T'. HACBIIAETCsI C 00pa30BaHUEM JIBYX CHMMETPHYHBIX ITPOBAJIOB.

4. Jlna nmazepa ¢ IJIMHOM pe3oHaTopa 15 cM, TEHEpUPYIONIIET0 B pexuMe CUHXpoHu3anuu 40
MPOJIOIBHBIX MO/, ITUTEILHOCTh UMITYJIBECA M UX TICPUOJI TOBTOPEHUS COCTABJISIFOT:

a) 7=5-10"¢, 7 =10xc;

0) 7=2.5-10"¢,T =5uc;

B) 7=5-10"¢,T =2.5xuc;

r) 1=25-10"¢, T =1nc.

5. JlnuHa BOJIHBI A M3My4YeHUSs, MOJYYEHHOTO MPH CIOXKEHHH OCHOBHOM uacToThl (4=1,06 MKkM) u
ynsoenHoit yactoTsl UAT, Nd**—nazepa:

a) 4=0,355 Mkm

0) 4=1,06 Mxm

B) 1=0,53 MkM

r) 4=0,265 MKkm

6. Tun nazepHoro nepexona B CO2 nazepe:

a) IEKTPOHHBIN

0) KomebaTeIbHO-BpaIaTeIbHbIH

B) MEX]y YPOBHSAMHU CBEpXTOHKOH cTpyKTypsl (CTC) aTOMOB

') MEXIy YPOBHSAMHU TOHKOM cTpykTypsl (TC) atomoB

7. ns CO2 mazepa TpeOoBaHHME K BpeMEHH OXJaxkiaeHus rasa () npu mennosoii nakauxe s
CO3/IaHUS MHBEPCHH Ha Ja3epHOM Mepexo/e (72 ¥ 71 — BpeMeHa KU3HHU YpOBHel) Oyer:

a)t<7,
0) t<< 1
B) L>17,

r) t>>r,

8. Tun na3epHOro nepexo/ia B SKCHMEPHOM JIazepe:

a) 2JIeKTPOHHBII

0) KoJebaTeIbHO-BpaIaTeIbHBIN

B) MKy YPOBHSIMH CBepXTOHKO#1 cTpyKkTypsl (CTC) atomoB

) MeXIy YpOBHSAMH TOHKO#M cTpyKTyphl (TC) aTomMoB

9. Peakuus nepenauu sHepruu Bo3OyxkaeHus B He-Ne-nmazepe oT MeTacTaOMIBHOIO aToMa refus
aToOMy HEOHa MPOUCXOANT BCIIEACTBHE TOTO, YTO:

a) T(Hem)<<t(Ne"(2))

6) 1(Hem)>>t(Ne*(2))

B) peaKIys SK30TepMUYecKas

T') peaknus YHI0TepMHUYECKast

10. Ucnonb3oBanue “memyieHHOW” mnpokauku razoBoil cmecu B CO2-Nz-He-nmazepe mozBosser
MOBBICHTH MOIITHOCTb:

a) TOJIBKO 3a cueT yBenuueHus ynciia Moiekyn CO2 B HUKHEM JIa3epHOM COCTOSTHHU

0) TOJBKO 3a cueT yMeHbIIeHUs yncia Mojiekys CO2 B HIDKHEM JIa3ePHOM COCTOSIHUT

B) 3a CYET BBEJICHHS CBEXEH cMecH W yMeHblIeHUs uucia Moiiekyn COz B HIDKHEM Ja3epHOM
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COCTOSIHUY (U151 JJTUHHBIX TPYOOK)

T') TOJIBKO 3a CUET BBEJCHUS CBEXKEH cMecH

11. Ucnonw3oBanue “ObicTpoi” mpokauku ra3oBoil cmecu B CO2-N2-He-mazepe mozBomser
HOBBICHTH MOIIIHOCTB 32 CUET:

a) 3a CueT BBEJCHHUS CBEXKEH CMecH M yMeHblueHus yucia Mojekyn COz B HIKHEM Jia3epHOM
COCTOSTHHU

0) ToBKO 3a cueT yBenuueHus ynciia Mojiekya CO2 B HIKHEM J1a3epHOM COCTOSIHUH

B) TOJIBKO 3a cYeT yMeHbIIeH!s ynciia Moseky1 CO2 B HHKHEM JIa3epPHOM COCTOSIHUH

T') TOJILKO 3a CUET BBEICHUS CBEXEH cMech

12. upuna 3anperieHHON 30HbI apceruaa ramust cocrapusietr 1.37058 npu temmeparype 300K.

JIrHa BOJIHBI U3J1y4Y€HHUs MOTYITPOBOIHUKOBOTO JIa3epa Mpy JaHHOM TeMreparype paBHa:

a) A =0.633mrm;
0) A =907 nu;

B) A =1024 nu;
r) A =534um.

13. JIns momynpoBOJHUKOBOTO Jiazepa Ha GAAS ¢ ONTUYECKON HAKAYKOW U MIMPUHOM 3ampelieHHON
30HBI apcenupa rammus cocrapisomieidn AE =1.3705B  HeoOXoauMble 3HAYEHHUS JUIMHBI  BOJIHBI
JIA3€PHOTO U3JIYYEHHUS] HAKAUYKU COCTABIISIOT:

a) A >0.633mxm; 6) A>907Hm; B) A <907HM; T) A <633HM.

14. /Inst nneHOoYHOro MIaHApHOTO BOJIHOBOJA U3 Ta,O, C MoKa3areaeM MpenoMieHus n, = 2.08,
HAaHECEHHOI'0 Ha CTEKJIIHHYIO ITOJUIOKKY C IOKa3aTesaeM IpenomieHus n, =1.51, 1 ¢ BO3AYLIHON
IIOKPOBHOH CpeZioii MUHUMAJIbHO HEOOXO0AMMAsl TOJILIMHA BOJTHOBOJHOTO €0 1)1 MOJbI TE,,
BO30Yy>KIaeMOi U3Ty4EeHUEM C JUIMHOM BOJTHBI A = 63311 COCTABIISIET:

a) (Dj =357um;
/1 min

0) [Ej =432nm;
//i min

B) (Ej =490 Hm;
/1 min

r) [Ej =535,
/1 min

15. BonHOBOHBIH CJIOH B IJIaHAPHOM BOJIHOBO/JIE OTPaHUYEH B HarpaBieHUu X. CBeT B
BOJIHOBO/IE pacipocTpaHsaercs BIoyb ocu Z. st TE —mo0 OTIIMYHBI OT HYJII KOMIIOHEHTHI ITOJIS:

a) E,,E,,H,;

6) E,,H,,H,;

B) E,,H,,H,;

r) E,E, H,.

16. YcnoBueM i1t BOJTHOBOTHOTO paciipoCTpaHEHHs CBETA SIBIISIETCS] COOTHOIIEHHE TIOKa3aTemen
MPEIOMJICHUS TJICHKH No, TIOJJIOKKH N1 ¥ MOKPBIBHOTO Matepuaia Ny, Kakoe cCooTHOIIEHHE SBIISETCS
BEPHBIM:

a) No> Ny,n2

0) N1 > no, N2

B) N2 <nN1,No

r) No < Ng,N2

17.BoHOBO/IbI, OTPaHUYCHHBIC JIMIIIb B OJJHOM HAIPABJICHUH, HA3bIBAIOTCS:

a) aKyCTHYECKUe

0) rutaHapHbIe

B) CTyIICHYAThIC

T) MOJIOCKOBBIE
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18. [lnst ma3zepa Ha KpacuTelle N300paKeHHBIE HA OCH YACIOMbL.

a) ToJI0Ca JIIOMUHECIICHITUH (M3JTyICHHUS ) HAXOJUTCS JICBEE MOJIOCHI €0 MOTIIOIIEHHS (ONMTHYECKON
HaKa4YKH)

0) moJyioca JTIOMUHECIEHIIMHM HaXOJUTCs MPaBee MOJIOCHI €ro MOTJIOIIEHUs

B) I10J10Ca NOTJIOUIEHMS U 110JI0Ca JIIOMUHECUEHIIMY COBIAAAI0T

19. Hakauka akTUBHOM CpeJIbl dKUAKOCTHOTO Jia3epa Ha KpacuTelle, OCYILEeCTBISETCS

a) 00JydeHHEeM CBETOM (ONTHYECKasi HaKavKa)

0) mporyckaHHeM 4epe3 pacTBOP AJIEKTPUUECKOTO TOKa

B) MIEpEMEIIMBAHUEM PACTBOPA B KIOBETE

20. B monekynsapHOM Jla3epe Ha YIIIEKUCIIOM ra3e pacCTOSHUE MEXKy COCETHUMHU KOieOaTeIbHBIMU
YPOBHSIMHU MOJIEKYJI a30Ta, UCIOJIB3YEMOTr'0 B KAYECTBE BCIIOMOTaTeJIbHOIO ra3a, coctaBisieT 0.2925B.

MakcumanbHO BO3MOXKHBIN KOA(DPHUITUEHT MOJIE3HOTO eHCTBH (K1), B IPEHEOPEKEHUE BCEMH
BO3MO>KHBIMH TIOTEPSIMH IIPU T€HEpALMK JAaHHOTO J1a3epa Ha JAJauHe BoJaHbI 10.6 MKM cOCTaBiIseT:
a) n=10%;
6) 1=20%;
B) 1 =40%;
r) 1 =60%.

14.1.3. TeMbl KOHTPOJBLHBIX Pa00OT
KBaHTOBast 1 onTHYECKas 3JICKTPOHUKA

1. Kakoii 3ak0H U3TydeHHs a0COIOTHO YEPHOTO Tella He yAaeTcs OOBICHUTEH 0€3 MCIIOIh30BaAHMS
THIIOTE3bl KBAHTOB?

a. Penes-/[>xunca

0. Credana-boabpimana

B. Buna

r. Kupxroga

2. CootHomienue HacenéHHocTH ypoBHei (N1 1 N2) uis cpejibl, HAXOASIICHCS B COCTOSHIH
TEPMOJMHAMHYECKOTO PaBHOBECHSI (YPOBEHB «1» — HUKHUN U «2)» — BEpXHUN):

Ny _No o o[ Eo-Ey

g1 02 KT
s N N2 BB
91 02 kT
B. Ny _ &exp E.+E
9 0 kT

3. TepMocTaTupOBaHHBIN aHCAMOJIb KIMEET /1B SJHEPTETHUECKUX YPOBHS U HAXOJIUTCS B COCTOSIHUU
pemakcaiun. YpaBHEHNE, OMMCHIBAIONICE SBOITIOHIO THATOHATBHOTO BIIEMEHTA Py (t), HMeeT BH:
I r
a) Py (t):(pzz (0)_#jeXp _[rlz +F21]t + 2
Tz + 1 ( ) I+,
r21 .
r,+I',
r r
B) Py (t) = (pzz (0)_—12]eXp(_[F12 _r21]t) + T 2z

rlZ —lta 12 _F21

0) Pz (t) = [pzz (0) - LJeXp(_[Fu + 1—‘21]'[) +

1—‘12 + 1—‘21

r12 —ta 122" ta

r) pp(t)= (pzz (0) —F—”r]exp(—[l“12 —T,]t)+ %

4. B HEpaBHOBECHOM YETHIPEXYPOBHEBOW CHCTEME C SHEPTHUSMHU YaCTHI] HA YPOBHSIX
E, =05B,E, =0.15B,E, =1.15B,E, =1.25B AX HaCEIEHHOCTHU COCTaBIIAIOT

N, =1x10% °, N, =0.03x10% n°, N, =0.5x10% n°, N, =1x10" »°. JlanHa BOJIHBI CBETOBOIO H3JIy4CHHUS,

KOTOpPOC 6y)1€T YCUIIMBATBHCA 3a CUCT MHAYIIUPOBAHHBIX IEPEXOAO0B MCKAY YPOBHAMUA JaHHOM CHCTEMBI
qacTull COCTaBJIACT:
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a) A=621num;

0) A =1.242 mxwm;

B) A =2.484 yxwm;

r) A=898nm.

5. B MosiekyssipHOM J1a3epe Ha YIJIEKUCIIOM ra3e pacCTOSIHUE MEXAY COCEJHUMU KoJieOaTeIbHbIMU
YPOBHSAMH MOJIEKYJ a30Ta, UCIOJIB3YEMOI'0 B KaU€CTBE BCIIOMOIaTeJIbHOIO ra3a, cocrasiisieT 0.2925B.

MaxkcuMaabHO BO3MOXKHBIN KO HUIIMEHT MOJIE3HOTO AeicTBUS (K1), B TpeHEOpEeKeHUEe BCEMU
BO3MOKHBIMH ITOTEPSIMU IIPH F€HEPAIIMHU JIAHHOTO JIa3epa Ha JITTMHE BOJHBI 9.4 MKM COCTaBIISICT:

a) 1 =40%;

0) n =45%;

B) 717=50%;

r) 17=55%.

6. Jlns ma3epa Ha KpacuTese U300paKEHHBIC HA OCU OJIUH BOJIH.

a) 1MoJI0ca MOTJIONICHUS (ONITHYECKOM HaKavKH) M IOJI0Ca JJFOMUHECIICHITUH (M3 Ty4eHHUs )
COBITIAIAIOT

0) Tos10ca MOTJIONICHUST HAXOUTCS TIPaBee MOJIOCHI €0 JTIOMHHECIICHIINN

B) [10JIOCA MOTJIONICHHUST HAXOAUTCS JIEBEE MOJIOCHI €T0 JIFOMUHECIICHIIUH

7. Jlns na3epa Ha KpacuTese n300pakeHHbIE Ha OCH YACHONbL.

a) ToJI0Ca JIIOMUHECIICHIIUH (M3JTy4SHHUS ) HAXOUTCS JICBEE IOJIOCHI €0 MOTIOMICHHUS (ONTHYECKON
HaKa4KH)

0) moxoca TIOMUHECHEHIIMHA HaXOIUTCSI ITPaBee MOJIOCHI €0 MOTIIOIICHHUS

B) 110JIOCA MOTJIOIICHUS M MOJI0CA JIIOMUHECIICHITUH COBITAIAI0T

8. BorHOBOIBI, OTpaHUYEHHBIE JIMIIb B OHOM HAlPaBJICHUH, HA3BIBAIOTCS:

a) aKyCTHYECKUE

0) mIaHapHbIe

B) CTyIICHYAThIC

T') MOJIOCKOBBIC

9. Ha kakwuie TUIIBI IOAPA3ACISIOTCS MOJIbI IJIAHAPHOTO BOJIHOBO1A?

a) TN,TA

6) TE, TM

B) TE,TA

r) TA,TM

10. Yemy cOOTBETCTBYEeT MUHHMAJIbHAS TOJIINHA BOJIHOBOA?

a) TEo — mone

0) TE1 - moze

B) TMo — mojie

r) TM1- moze

14.1.4. MeToauveckne peKOMEHIANH

VY4eOHbIiI MaTepuan wusnaraercs B ¢GopMe, MPEeAnoiararoueil caMoCcTOATENbHOE MBbIIUIEHUE
CTY/IEHTOB, caMoo0Opa3oBaHue. [Ipu 3ToM camocTosTeNIbHAs paboTa CTYIE€HTOB UIPAET PElIaroIlyl0 pojb
B X0/JI€ BCETro yueOHOTro mpoliecca.

Hauatp m3ydenue AMCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboueil mporpamMMoii, CrimcKom
y4eOHO-METOIMYECKOr0 U MporpaMMHOro obecrieueHus. CamocTrosiTenbHas paboTa CTyAeHTa BKIIOYAeT
paboTy ¢ yueOHBIMM MaTepHajaMM, BBIIOJHEHHE KOHTPOJBHBIX MEpONPHUATUH, MPEeTyCMOTPEHHBIX
y4eOHBIM IJIAaHOM.

B nporiecce u3ydeHus: IUCHUILIMHBI JUIS JTYYIIET0 OCBOCHMS MaTepHaja HeoOXOAUMO PETYIISIpHO
oOpamiaTeCsi K PEKOMEHJyeMON JHuTepaType W MCTOYHHMKAM, YyKa3aHHbIM B Yy4eOHBIX MaTepuaiax;
MOJIb30BaThCsl depe3 KaOMHET CTyACHTa Ha caiiTe YHHBEpCUTeTa 00pa3oBaTelNbHBIMH pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKKe OOLIeIOCTYITHBIMA WHTEPHET-MOPTAIaMHU, COAEPKAIIUMHU
HAy4YHO-TIOMYJISIPHBIE M  CHELUAJIN3MPOBAaHHBIE MaTE€pUalbl, IIOCBAILICHHBIE PpA3JIUYHBIM ACIEKTaM
y4eOHON TUCITUTIITHBL.

ITpu caMOCTOATENBHOM U3YUYEHNUHU TEM CIEAYHTE PEKOMEHIALMSIM:
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- YTCHUC WUJIN HpOCMOTp MaTepI/Iana H€O6XOI[I/IMO OCyH_IeCTBJISITL MCAJICHHO, BBIACIAA OCHOBHBIC
WJIeW; Ha OCHOBAaHWH M3YYEHHOT'O COCTAaBUTh T€3UChl. OCBOMB MaTepUall, MOMBITATHCA COOTHECTH TEOPHUIO
C IPUMEpPAMHU U3 MPAKTUKH;

- €ClIH B TEKCTE€ BCTPEYAIOTCS TEPMUHBI, CIEAYET BBIACHUTh WX 3HAYCHUE IS TMOHUMAHUS
JAJbHEWIIEr0 MaTepUaIa;

- HEOOXOIMMO OCMBICIUBATH MPOYUTAHHOE U U3YYCHHOE, OTBEYATh Ha MPEIJIOKCHHBIC BOIIPOCHI.

CTYI[GHTBI MOI‘yT HOJIy‘IB,TB I/IHI[I/IBI/II[yaJILHLIC KOHCyJIBTaI_[I/II/I C HCIIOJBb30BaAHHUECM CpCIICTB
TEJIEKOMMYHHUKAIIUH.

[To mucrUIUIMHE MOTYT TTPOBOAUTHCS TOTIOTHUTEIBHBIC 3aHATHS B (popme BeOnHapoB. Pacnincanme
BEOMHAPOB MYOJIMKYETCSl B KAOMHETE CTY/ICHTA Ha caiiTe YHHUBEpCHUTETA. 3aMKich BeOMHApa MyOIMKyeTCs
B BHGKTPOHHOM Kypce 110 JUCIIUIIJIINHE.

14.2. TpeGoBaHUA K OLEHOYHBIM MATEPUAJIAM JIJIAl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJIWI0B
Jns nun ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMM 3JI0pPOBbS M HHBAIUAOB IPETYyCMOTPEHBI
AONOJIHHUTCIIBHBIC OIICHOYHLIC MAaTCpHAJIbl, IICPCUYCHb KOTOPBIX YKAa3aH B Ta6n1/1ue 14.
Tabnuna 14 — JlononHurenbHble MaTepyasbl OLCHUBAHUS JIJIS JIUILl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBbs M UHBAJINIOB

KaTGFOpI/II/I BI/IIH)I JOITIOJIHUTCIIBHBIX OILICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHU
o6y11a}0m1/1xc;1 MaTCpraioB pEe3yJIbTaTOB 06yquI/m

TecTsl, TICBMEHHBIE CAMOCTOSTEILHBIC
paboTHI, BOIIPOCHI K 3aUETY,
KOHTPOJIbHBIE paOOTHI

C HapyuieHUsIMH
ciyxa

[TpenMymecTBEHHO MUChMEHHAS
poBepKa

C napymenusimu | CobecetoBaHue 10 BOIIPOcaM K 3a4eTy, | [IpenmyIiecTBeHHO yCTHAs MpOBEpKa

3pEeHUs ONpOC O TEPMUHAM (MHIMBUYaTIbHO)
C HapymieHusIMu Pemenue nucTaHIMOHHBIX TECTOB,

OMOpPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpenmyiecTBEeHHO TUCTAaHIIMOHHBIMU
JIBUTATEJIILHOTO CaMOCTOATENbHBIE pa0OThI, BOIIPOCHI K METOJaMHU

anmnapara 3a4ery

C orpannuenusimMu o | TecTbl, TUCEMEHHBIE CAMOCTOSITEIIbHBIC [IpenmyiiecTBEHHO MpOBEpPKa
o01IeMe TMIINHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJAaMU UCXOI U3 COCTOSTHUS
MMOKa3aHUSIM KOHTPOJIbHBIE PAa0OTHI, YCTHBIE OTBETHI | 00YyYaromerocs Ha MOMEHT MTPOBEPKHU

14.3. MeToanyecKkue peKOMeHIAHH M0 OLIEeHOYHBIM MaTepHaJiaM /Il JIMI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/I0B

Jns 7num ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIUAOB IPEIyCMaTPUBACTCS
nocTynHas popmMa npeaocTaBIeHHs 3a/JaHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B [I€YaTHOM (opme;

- B [I€YaTHOH opMe ¢ yBeIMUEHHBIM HIpU(TOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTSHHS ACCHCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPAONEPEBO/IA.

JluaM ¢ OrpaHHYE€HHBIMH BO3MOXXHOCTSIMHM 3/10pOBbSl M MHBAJUJaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydarommxcs IperycMaTpruBaeTCs
nocTynHas popMa npeaocTaBIeHHsI OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAHUEM YCIYT aCCUCTEHTA;

- IpeJICTaBICHNE OTBETOB YCTHO.

[Iporienypa oLeHWBaHHS pPE3YJITATOB OOYYEHHUS JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbSI 1 MHBAJIMJIOB IO JAUCLUIUIMHE NPEAyCMaTpUBAET NpeAocTaBlieHHe MH(opMaiuu B ¢opmax,
aIalTHPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBS U BOCIIPHSTHS MHPOPMAITUH:

JI1s1 IM1 ¢ HAapyLIeHUsIMHM 3PeHHUs:
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- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYaTHOH (pOpMe yBETUUEHHBIM IIPHPTOM.

JIJ1s1 JIMI ¢ HApYIIEeHUsIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

JI1s1 JINL ¢ HApYILIEeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B [1Ie4aTHOM opme.

[lpn HEOOXOAMMOCTH ISl JHIl C OrPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbS M HHBAINIOB
Ipolielypa OleHUBAHUS PE3yJIbTaTOB O0YUYECHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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