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Ne Bujbl yueOHOM nesSTENbHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Beero | Enunuiel
1 |CamocrosTenbHas paboTa moj 12 12 8 32 4acoB
PYKOBOJICTBOM TIperioiaBaTens
2 |JlabGoparopHble pabOTbI 8 8 8 24 4acoB
3 |Yacsl Ha KOHTPOJIBHBIE PAOOTHI 4 4 4 12 4acoB
4 | CamocrosTenbHas pabora 111 111 115 337 4acoB
5 |Bcero (0e3 sx3amMeHa) 135 135 135 405 4acoB
6 |IloaroroBka u cnava sK3aMeHa 9 9 9 27 4acoB
7 | OO0mas TpyI0eMKOCTh 144 144 144 432 4acoB
12.0 3.E.

KontponwHubie pabothl: 1 cemectp - 2; 2 cemecTp - 2; 3 cemectp - 2

Ox3ameH: 1, 2, 3 cemectp
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBAHHUE IIETOCTHOTO MPEACTABICHHUS O (PU3NYECKUX Tpoleccax M SBJICHUSIX, MPOTEKa0-
IMX B MIPUPOAE, MOHUMAHHS BO3MOKHOCTEM COBPEMEHHBIX HAYYHBIX METO/IOB IMO3HAHMS IPUPOABI U Blla-
JIEHUs UMW Ha YPOBHE, HEOOXOAMMOM IS PEIICHHS MPAKTUUECKUX 3a/1a4, BOSHUKAIOIIUX MPU BBITIOIHE -
HUU NPOPECCUOHATTBHBIX 00S3aHHOCTEH.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTYyICHTAMH U YMEHHE UCIOJIb30BaTh OCHOBHBIE MTOHSTHUS, 3aKOHBI U MOJIETHU (hU3U-
K.
— OcBoeHHE CTYJIEHTaMH U YMEHHUE HCIIOJIb30BaTh METO/Ibl TEOPETUUECKOTO M IKCIIEPUMEHTAIh-
HOTO WCCJICIOBAaHUN B (DU3HKE.
— OcBoeHHE METOJIOB OIIEHOK MOPSIAKOB (PU3NYECKUX BETUUHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «®uzuka» (b1.5.02.03) otHocurcs k 650Ky 1 (6a3oBast 4acTh).
[TpenmecTBYOIKUMHU AUCHUIINHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHM, ABIAIOTCA: Marema-
THKa, Ousuka.
[Tocnenyromumu TUCHMIDIMHAMY SIBJISIIOTCS: MeETposoruss U TeXHU4Yeckue u3MepeHus, OCHOBBI
SJICKTPOTCXHUKHU U SJICKTPOHHUKH, dusnka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— OIIK-1 cnocoOHOCTBIO MPEACTABIIAT 4AEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4yHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATHUKHU ;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaAThb Q)YHHaMeHTaJ'H)HBIe 3aKOHBI IpUPOAbI 1 OCHOBHBIC (1)I/I?>I/ILIGCKI/IC 3aKOHBI,

—  YMeThb NPUMEHATH (pU3NUECKUe 3aKOHBI M MaTeMAaTHUECKUE METObI JJIsl PeIICHHs 3a/1a4 TeO-
PETHUYECKOr0 U MPUKIIAHOTO XapaKTepa;

—  BJIA/IeTh HAaBBIKAMM HMCIIOJIb30BAHUS 3HAHUI (U3UKU U MaTeMaTUKU [IPU PEILIEHUH MpaKTHUe-
CKHUX 3aJau B MPO(HEeCCUOHANTBHOM NesITeTbHOCTH.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO0wast TpyI0EMKOCTh JUCLMIUIMHBI cocTaBiseT 12.0 3aueTHBIX €IMHUIBI U MpeJCTaBlIeHa B Ta-
omune 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Buner yueOHOI nesTenbHOCTH Bcero uacos CemecTpsl
1 cemectp 2 ceMecTp 3 cemectp

KonrakThas pabota (Bcero) 56 20 20 16
CamocrosrenbHas paboTa 1noa 32 12 12 8
pykoBoactBoM mnipenonaBaress (CPIT)
JlaGopartopHbie pabOThI 24 8 8 8
Yacel Ha KOHTPOJIbHBIC PAOOTHI (BCETO) 12 4 4 4
CamocTosiTenbHas paboTa (Bcero) 337 111 111 115
[ToaroroBka K KOHTPOJIBHBIM paboTamM 124 44 40 40
OdopMiIeHHE OTYETOB IO JTAOOPATOPHBIM 24 8 8 8
paboTtam
[ToaroroBka k 1abopaTopHbIM paboTam 48 12 12 24
CaMocCTOsATENIbHOE U3YUEHUE TEM 141 47 51 43

(BOTIPOCOB) TEOPETUYECKOM YacTH Kypca
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Bcero (0e3 ax3ameHa) 405 135 135 135
[ToaroroBka u ciava sK3aMeHa 27 9 9 9
OO01mast Tpy1I0eMKOCTb, 4 432 144 144 144
3auetHbie EquHutib 12.0
5. Conep:xanne TUCUMILITHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Tabmuua 5.1 — Pa3nensl AUCHUIUIMHBI M BUIbI 3aHSATHI
Bcero
4acoB
Ha3Banus pa3nenoB IuCIUTITHHB CPIl, u J1a6. Cam. (6e3 PopmmpyembIe
pab.,u | pab.,u KOMIICTCHITUU
9K3aMEH
a)
1 cemectp

1 Meron koopaunar. Bektopsl. Kunematuka 1 4 18 23 OIIK-1
MAaTEepUAIBHON TOYKH

2 3akoHbl 1BUKeHUS. VIMITyIIbC M dHEprusl. 2 0 10 12 OIIK-1
CronkHOBEHHE JIBYX YaCTHUIL

3 MexaHuKa KUAKOCTH 1 8 9 OIIK-1

4 Ynpyrue coiicTBa TBepAbIX Tel. uHamuka 1 12 13 OIIK-1
TBEPJIOTO TeNa

5 TpexMepHoOe BpaleHue TBepasIx Tea. Cua 1 0 9 10 OIIK-1
BCEMUPHOTI'O TSATOTEHUS

6 I'apmoHnyeckue konebanus 1 8 9 OIIK-1

7 IlpyHUIMI OTHOCUTENBHOCTHU. PensaTuBUCT- 1 10 11 OIIK-1
CKas IMHAMHKa

8 MonekynsapHO-KMHETUYECKAsl TEOPHS BEILe- 1 4 20 25 OIIK-1
cTBa. Pacnpenenenue sHepruu Mexy Molie-

KyJIaMH BEILECTBA. YPAaBHEHUE COCTOSHUS

UJeaJIbHOTO rasa

9 Ilpunuuns! TepmoauHamMuku. M3onapamer- 1 0 6 7 OIIK-1
puYecKue Npolecchl uaeaabHOro raza. Bro-

poOe HavaIo0 TePMOJANHAMUKHU

10 PeanbHble ra3pl. @a3oBbie NEPEXOIbI 1 5 OIIK-1

11 IToBepxHOCTHOE HaTsDKeHUE. OOIIHE CBOII- 1 7 OIIK-1
CTBa JKUJKUX PACTBOPOB

Hroro 3a cemectp 12 8 111 135

2 cemecTp

12 DnexTpuyeckoe 1noje B BaKyyme 2 18 24 OIIK-1

13 DnexTpuueckoe 1oJyie B AUIIEKTPUKAX. 1 10 11 OIIK-1
[IpoBOAHUKH B IEKTPUYECKOM TOJIE

14 ITocTOSTHHBIN ANEKTPUUECKHUM TOK 1 10 11 OIIK-1

15 MarauTHoe nosie B BaKkyyme 2 10 12 OIIK-1

16 MarauTHO€ 1oJie B BEIECTBE. DIECKTPO- 2 10 12 OIIK-1
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MariuTHas MHAYKIOUA

17 YpaBuenust MaxkcBemia 1 0 10 11 OIIK-1
18 DnexTpuueckue konedanus. DIeKTpomar- 1 0 11 12 OIIK-1
HUTHBIE BOJIHBI

19 Nurepdepenuus ceera. udpakuus cera 1 4 20 25 OIIK-1
20 Tlonsapuzanus cBeTa 1 0 12 13 OIIK-1
Hroro 3a cemectp 12 8 111 135

3 cemectp
21 KBanroBas ontuka. AtoMHas ¢pusuka (3ie- 2 0 20 22 OIIK-1

MCHTAapHas TCOpUA aTOMa)

22 DneMeHThI KBAHTOBOU MEXaHUKU. ATOM 2 4 38 44 OIIK-1
BOZIOPO/Ia B KBAHTOBOM MexaHUKe. B3aumo-
JNIEUCTBUE CBETA C BEIIECTBOM

23 DnemMeHThl GU3NIECKON CTATUCTUKH. 2 4 36 42 OIIK-1
OJNEKTpUYECKHE CBOMCTBA TBEPIBIX TEI

24 TemtoBble CBOMCTBA TBEPABIX Tel. CBepx- 2 0 21 23 OIIK-1
IIPOBOAUMOCTh. MarHeTus3m TBEpAbIX TEIN

HWroro 3a cemectp 8 8 115 135

Hroro 32 24 337 405

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (CAMOCTOSITE/IbHASE padoTa 1Mo pyKoBOACTBOM
npenoaaBarTeJis)
CopeprkaHue pa3eioB TUCIUILIAH (CaMOCTOSITeNIbHASI padoTa 1Mo pPyKOBOACTBOM IPEIO1aBaTEs)
IpUBEEHO B Tabmuue 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3aesioB JUCIHUIUIMH (CaMOCTOATeIbHas paboTa 1Mo, pyKOBOJICTBOM IPEIo-

JlaBaTess)
Coneprxanue pa3aesioB TUCIUTITUHBI Tpy0eMKOCTh, | DOpPMUPYEMBIC
HazBanus pa3znenos (camocTosTenbpHas paboTa 1Mo
q KOMIIETEHIIUU
PYKOBOJICTBOM IIPETIO/1aBATEIS)
1 cemectp

1 MeToa KoopauHaT. OrnpeneneHus MEPBUYHBIX PU3UUECKUX TEP- 1 OIIK-1
Bextopsl. Kunemaruka | MuHoB. Cuctema koopausatr. CKopocTs U
MaTepUAIbHOM TOYKUA | yCKOpeHHe. MI3MeHeHne KoopANHAaThl KaKk UH-

Terpai ot ckopoctu. O000IIeHNE Ha CITyJaid

TpeXMepHOro ABmxkeHus. Bektopsl. BekTop-

Has asireopa.CkopoCTb U yCKOPEHUE IIPU

KPUBOJIMHENHOM JIBUKEHUU. BekTopHOE

npousseneHue. Kunemaruka BpamaTeabHOro

nBUKeHUs. JIBrkeHue Tena, OpoleHHOro

II0JT YIJIOM K TOPU30HTY

Hroro !
2 3aKOHBI IBMKECHUS. [Tousitue cunsl. Bropoii 3akoH HeroToHa. 2 OIIK-1
Nmnynsc u sHeprus. | Macca. Tpetuit 3akon Herorona. Muepuu-
CronkHOBEHHE JIBYX ajlbHbIE CHUCTEeMBI oTcueTa. Hennepmaiib-
YaCTHIL Hble cucTeMbl orcuera. [IpuHumn oTHOCH-

TenpHOCTH ['anmunes. [IpuMepsl pa3inuHbIX

cui.LlenTp unepuuu (LEeHTp Macc) NpoTs-

eHHoro Tena. OnpeaeneHue noa0KeHus
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[EHTpa Macc y IpocThIX Ten. Mmmynbe Tena.
Mexannyeckasi paboTa U KHHETHYecKast
sHeprusi. KoncepsartuBueie cuibl. [loteHiu-
anbHas >Heprus. [ paguent. 3akoH coxpaHe-
HUS MeXaHU4ecKoil sHepruu. BHyTpeHHss
DHEPTHUsl MeXaHW4YecKoi cuctembl. Knaccun-
¢bukaius napHbIX CTOJKHOBEHHH. AOGCONOT-
HO yNIPYTHid IIEHTpaJbHBIN (JTI000BOI) ymap.
AbcomoTHO Heynpyru# yaap. CToIKHOBe-
Hue B C-cucteme. AOCOJIIOTHO YNIPYTUA He-
HEHTPaJIbHBINA yIap

Hroro

3 MexaHuKa )KUIKOCTHU

3axoH [lackand. I'mapocTatnyeckoe nasie-
Hue. Cuna Apxumena. CtaiqmoHapHOE Teye-
HUE UeanbHON xkuakoctu. [Ipumeps! uc-
II0JIb30BaHUs ypaBHeHUs bepHymum. Bsazkoe
TpeHue. TedeHne BA3KON )KUJIKOCTH I10 TPY-
6e. TypOynentHoe TeueHue. Hucio
Pelinonpaca. Cuiibl CONpOTUBIIEHUS ITPH
JBUKEHHUU TEJN B BSI3KOW HKHUIKOCTH

Hroro

OIIK-1

4 Ynpyrue cBoiicTBa
TBEPABIX TEJL.
JluHamuka TBEpAOTO
Tena

Hampsoxenne u nepopmarus. 3akon 'yka.
Monyne FOnra u otHomenue [lyaccona.
DHeprus ynpyroi aedopmaiuu cpeabl. Bee-
cTopoHHee cxarue. Jledopmarus cxarus 3a-
KPEIUIEHHOTO cTep>kHA. Tepmuueckas ne-
dbopmarus TBepabIX Ted. Jedopmartus ciau-
ra.MoMmeHT uHepluu TBepaoro Tena. Mo-
MEHTBI HTHEPIIMH HEKOTOPBIX MPOCTHIX TEI.
MowmeHT cunbl. MoMeHT ummnyinbca. J{nnamu-
Ka BpalaTesbHOTO ABMXKeHUs. CKaTbIBaHUE
KPYIJIOTO TeJia ¢ HAKJIOHHOM MJI0CKOCTH

Hrtoro

OIIK-1

5 TpexmepHoe
BpalcHUEC TBEPAbIX
Tesn. Cuna BCEMUPHOTO
TATOTCHUS

TeH30p MOMEHTa UHEPLUHU TBEPIOTO TEIIA.
OHeprusi * MOMEHT UMITYJIbCa HECUMMET-
puuHoro tena. ['mpockon. LlenTpoOexHbIe
cwibl 1 cuibl Kopronmca.3akoH BCEMUPHOTO
Tsarorenust Hetortona. I'paBurtarus BOmm3u
NPOTsKEHHBIX Ten. [IpunuBHbIE cuitbl. 3ana-
ya Kemnepa. [TapameTpsl aiumMnTudeckux
OpOUT. AITOPUTM pacyeTa TPaeKTOPHH
HeOEeCHOro Tena

Hroro

OIIK-1

6 'apmMonunyeckue
KoJIeOaHUs

Marnsbie konebanus. JHeprus KonedaTeTbHO-
ro asmxkeHus. CioxeHrne oJHOMEPHBIX Kole-
Oanuit. buenus. CioxeHne B3auMHO Tiep-
NEHAUKYIApHBIX KoneOanuit. Konebanus
CBSI3aHHBIX MasTHUKOB

Hroro

OIIK-1

7 puHuumn

CKOpOCTh CBETa M NOCTYJAT DWHIITEHHA.

OIIK-1

CornacoeaHa Ha noptane Ne 74867




OTHOCUTEILHOCTH.
PengtuBucrckas
TUHAMUKA

ITpeobpazoBanus Jlopenna. CrnencTeus
npeoOpaszoBanuii Jlopenna. CioxxeHue cko-
pocteit. AGeppanus cBeta. PensaTuBuCTCKHA
UMIYJIbC. DHEPTUS PENATUBUCTCKUX YaCTHULL.
3aK0oH COXpaHEeHUATIONHON sHeprun. Hey-
IIPYTrO€ CTOJIKHOBEHHUE JBYX PENIATUBUCTCKHUX
yacTuil. YeTslpeXxMepHOe MPOCTPAHCTBO-
Bpems. CKalsipHOE pou3BeacHNE 4-BEKTO-
poB. OnTuueckuii 3pdexr Jlormmepa

Hrtoro

8 MonexynspHo-
KHHETHYECKasi TEOPHUs
BEILECTBA.
Pacnpenenenne
SHEPIUU MEKITY

MOJICKYJIaMH BCUICCTBA.

ypaBHCHI/Ie COCTOAHUA
NACAJIBHOTIO I'a3a

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHUHE-
THYECKON Teopun. HekoTopsle MOHATHUS TEO-
puu BepoATHOCTH. IInoTHOCTE pacnpenene-
HUS BEpOSATHOCTU. Bpems u 1uyinHa cBoOo-
Horo npoOera mMonekyn B rase. [Iporneccsl
nepenoca. KoaddunnenTs! nepenoca B ra-
3¢.PaBHOBECHOE COCTOSIHME CTATUCTUYECKON
cucteMbl. CterneHn cBOOOIBI CIIOKHOM CH-
crembl. Pacnipenenenue Makcsemna. Cpen-
HUE 3HaYeHUs pacnpeneneHuss Makcpena.
Omnpit lllTepna. /laBieHue uaeanpHOro rasa
Ha TBEPAYIO CTEHKY. YpaBHEHHE COCTOSIHUS
ujeanabHOro rasa. bapomerpuueckas popmy-
na. BHyTpenHss sHeprus raza. AnuabaTude-
ckuii npouecc. I'a3oBble 3akoHbI. Termnoem-
KOCTb UJ€aJIbHOIO ras3a

Hroro

OIIK-1

9 ITpuHUUNBI
TEPMOJIMHAMUKH.
N3omapamerpuyeckue
MPOLIECCHl UEATHHOTO
rasza. Bropoe Hagaio
TEPMOIUHAMUKHI

TepmoauHamuyeckuit Metos. PaBHOBECHBIE
COCTOSIHMSI 1 PABHOBECHBIE MPOIIECCHI.
[Tpunuun Temnepatypsl. [Ilpunnun sHTpO-
nuu. AGCONTIOTHAS TEMIIEpaTypa u adCOIOT-
Has sHTponws. [IpuHIMI SHEprUu: TemnoTa
U paboTta. AHaJIOTUH MEX 1y apaMeTpaMu
P—V u T-S. OcHOBHOE TepMOAMHAMUYECKOE
To)aecTBO. M3oTrepmuueckuii mpouecc. M3o-
XOpH4ecKuii poriecc. M3obapuueckuii mpo-
necc. Anuadbaruueckuit mpouecc. [loautpo-
nudeckuit nporecc.l{uknnueckue (kpyro-
BbI€) Mporecchl. [luki Au3enpHoro ABUrare-
na. Huxn Kapno. Bo3pactanue sHTponuu B
npoiieccax BhIpaBHUBaHUS. 3aKOH BO3pacTa-
HUS QHTPOIIMU U HEOOPATUMOCTD

Hroro

OIIK-1

10 Peanbubie rasesl.
®a3oBbIe EPEXOIbI

VYpaBHeHMe cocTosiHusA ra3a Ban-nep-Baass-
ca. MU3otepma Ban-nep-Baansca. Kputnue-
CKOE€ COCTOSIHUE BelllecTBAa. BHyTpeHHss
sHeprus raza Ban-nep-Baanbca. [Ipouecc
Jbxoyns—Tomcona. Uto Takoe (ha3oBbIit
nepexoll. TepmoauHaMUYeCKUI TOTEHIIHAI
['n66ca. PaBHOBecHe (a3 UMCTOro BELIECTBA.
VpaBuenne Knaneiipona—Kitaysuyca. Hc-
napeHue-KOHAeH calus BoApl. TpoliHas Touka

OIIK-1
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BelecTsa. TemneparypHsle mkaibl. Kpu-
CTAJUTMYECKUE MOIU(PUKAIIIH TBEPIIBIX BE-
HIECTB

Hroro

11 IToBepxHOCTHOE
HaTshkenue. Oomme
CBOMCTBA KUIKHUX
pacTBOpOB

IToBepXHOCTHAs SHEPrUsl KOHIEHCUPOBaH-
HOM (pa3bl. KanenbHbIil MeTOT onipeeseHust
IIOBEPXHOCTHOM 3HEpruu. JlaBieHue 1noj ue-
KPUBJIEHHON NIOBEPXHOCTHIO. [ panuna pas-
nena Tpex BemecTs. Kpaesoii yron. Kanwi-
nspHbIe ABIeHUs. KamsipHble U moBepXx-
HOCTHBIE sIBJIeHUS B npupojie.O01ee moHs-
THE pacTBOpa. MneansHble pacTBOpHL. Ten-
nota pactsopenus. [Ipunuun Jle [larense.
3aBUCHMOCTh XUMHUYECKOTO MOTEHIMAA OT
KOHILIeHTpauuu. PacTBop HeneTydero seuie-
ctBa. OcMOTHUYECKOE JaBJIEHUE

Hroro

OIIK-1

Hroro 3a CEMCECTP

12

2 cemectp

12 DnexTpuueckoe
ToJie B BaKyyme

DneKTpUYeCKUi 3apsy B Bakyyme. 3akoH Ky-
noHa. HanpsykeHHOCTB AJIEKTPUYECKOTrO
noss. [Ipunnun cynepnosunuu. [lonsatue
noTtoka. Teopema ['aycca. Beraucnenue mno-
Jeii ¢ momoibio Teopemsl 'aycca. Pabora
IIPU MIepEMEILIEHUH 3apsKEHHBIX YacTHUIl B
JIEKTpUUECKOM Mosie. TeopeMa o HupKyss-
uuu Bektopa E. [ToTrenuuman snexkrpocraru-
gecKoro noist. CBsi3b MeX1y HalpsKEHHO-
CTBIO TOJISl ¥ MOTEHIIMAJIOM. DKBUIIOTEHIIH-
aJbHbIE IOBEPXHOCTHU. PacueT noTeHunanos
MIPOCTEMNIINX MIEKTPOCTATUYECKUX TOJIEH.
[TpriMeps! BbIYMCIIEHUS Pa3HOCTH IIOTEHIUA-
JI0B. DJIEKTPUYECKOE IT0JIE AUMOIA. [IUmons
B DJIEKTPUYECKOM I10JI€

Hroro

OIIK-1

13 Dnekrpuyeckoe
MOJIC B TUDJICKTPHUKAX.
[IpoBogHUKM B
ANEKTPUYECKOM TT0JIe

[Tonsipuble 1 HEnosIpHbIe MOIEKYJIbL. [1oss-
pu3anus JU3JIeKTPUKOB. CBsI3aHHbIE 3apsbl.
OTtHOCHUTENBHAS AUDJICKTPUYICCKAad IMpOHULAa-
€MOCTb. BEKTOp 31eKTpu4ecKoro cCMemeHus.
Teopema ['aycca juist BEKTOpa 3IEKTPUYECKO-
IO CMEUIeHUs. YCIOBUS Ha TpaHULe pasjena
JIBYX TUAJIEKTPUKOB. CETHETOIIEKTPUKH.
Pacnpenenenune 371eKTpHUECKUX 3apsAA0B Ha
npoBoiHUKe. HanpskeHHOCTh 101 BOIU3U
MOBEPXHOCTHU 3apsKEHHOTO MTPOBOJHHKA.
DNEeKTPOEMKOCTh YEIUHEHHOTO ITPOBOIHUKA.
Konznencatopsl. CoeinHeHHE KOHAEHCATO-
POB. DHeprus 3aps>KEHHOr0 KOHIEHCATOpa.
OHeprust 3MeKTPUUYECKOro MoJist. DHeprus
BBaI/IMOIICf/'ICTBI/ISI TOYCUYHBIX 3apsAa0B

OIIK-1
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Hroro

14 TlocTOSHHBII
ANEKTPUICCKUN TOK

Onekrpuyeckuil Tok. [IMoTHOCTH TOKA.
YpaBHEHHE HENMPEPHIBHOCTU. DINEKTPOJIBU-
Kymas cuina. [lagenue nanpsokenus. Pas-
HOCTb NOTeHIMAIOB. 3akoH Oma. ConpoTHuB-
JICHHWE MPOBOAHUKOB. 3akoH OMma B mudde-
peHIuanbHoi popme. CBEepXIPOBOIUMOCTb.
MomnocTts ToKa. 3akoH Jlxxoyns—IJlenna.
[TpaBuna Kupxroda ajis mernei mocTossHHOTO
TOKa. DJIEKTPUUECKUM TOK B BaKyyMe. DJIeK-
TPUUECKHIl TOK B ra3ax

Hroro

OIIK-1

15 MarauTHoe 110J1€ B
BaKyyMme

MaruautHoe nosne. MaroHuTHas MHAYKLHS.
Cunossle muHUU. [IpyHIKT CyNIepHO3ULIMH.
3akoH buo-Casapa-Jlamnaca. [Ipumenenne
3akoHa buo-CaBapa K pacyeTy MarHUTHbBIX
noseil. Cuiia, 1eHCTBYIOIAs HA TOK B Mar-
HuTHOM nojie. Cuna Amnepa. [lefictBue mar-
HUTHOT'O TI0JIs1 Ha paMKy ¢ TokoM. Cuia Jlo-
peHua. JIBrmxeHue 3apsyKeHHOM YaCTHLIBI B
OJTHOPOJIHOM MarHUTHOM 1oje. Dddexr
Xomna. [IoTOK BEKTOpa MArHUTHON MHAYK-
1y, [{upKynsanus BeKTopa MarHUTHOM MH-
nykiuu. Pabora, coBepiaemas mpu rnepeme-
IIICHUH TOKAa B MarHUTHOM Iosie. MaruutHoe
10JI€ CONeHouAa. MaruuTHoe 1ose Toponja

Hroro

OIIK-1

16 MaruutHoe 1oj1e B
BCIIICCTBE.
DNEeKTpOMarHuTHAsS
WHITYKIIHS

HamarunumBanue maraetuka. Mosexyssp-
Hble TOKH. HanpshkeHHOCTh MarHUTHOTO
noJisi. OTHOCUTENbHAS MarHUTHAS MIPOHUIIA-
€MOCTb. MarHuTHbBIE CBOMCTBA BEILIECTBA.
Buapl maraetukoB. @eppomMarHeTusm. Ycio-
BUSI Ha TPAHUIIE IByX MarHeTUKOB. SIBJIeHME
3IEKTPOMArHUTHON MHAYKUUHU. DIEKTPOJIBU-
xymas cuia uaaykuuu (3C). [pupona
OJIC uHaykiuu. SIBaeHrne cCaMOMHIYKIIMH.
NunyktuBHOCTH. Tokn @yko. CkuH-3PPEKT.
Tok npu 3aMbIKaHUU U Pa3MBbIKAaHUH LIETIH,
coJieprKallle MHIyKTUBHOCTh. B3anmuas
uHAyKuus. UHIyKTUBHOCTE TpaHcdopmaro-
pa. DHeprust MAarHUTHOTO TOJIS

Hroro

OIIK-1

17 YpaBHenust
Makcsemna

Buxpeoe anexkrpudeckoe nozie. Tok cmerne-
Hus. [lonHbii TOK. YpaBHeHus Makcseiuia

Hroro

OIlIK-1

18 DnexTpuueckue
KoJIe0aHus.
DNEeKTPOMAarHUTHBIE
BOJIHBI

BuxpeBoe anekrpuueckoe nozie. Tok cmelie-
Hus. [lonubiii Tok. YpaBHeHUa MakcBeiuia

Hroro

OIIK-1

19 UnTepdepenmus

Pa3BuTHe npencraBieHuid o MIPUpPoOJIE CBETA.

OIIK-1
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ceera. Jludpakuus
cBeTa

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBE-
TOBBIX BOJH. HTEepdepenms cBeta. OnbIT
FOnra. Unrepdepeniins B TOHKUX TUICHKAX.
[Tosocel paBHOTO HAKJIOHA U PaBHOM TOJIIU-
Hbl. 3epkana Openens. bunpuzma Openens.
[Tpumenenne natepdepenimn. [Ipocserie-
Hue ontuku. Matepdepomerpsl. MHoromy-
yeBas nHTepepenys. [Ipunnuun [roiirenca
—®penensa. Meton 308 @penens. Judpax-
st @peHenst Ha KPyIJIoM OTBEPCTHH U JHC-
ke. Meron rpadudecKkoro BEIYUCICHUS pe-
3ynabTUpYomei aMmmuutyapl. Audpakius na
KpYTJIOM Hempo3pauHoM aucke. udpaxius
Opaynrodepa Ha menu. J{udpakius OpayH-
rodepa Ha qudpaKIUOHHOH perieTke. Ju-
(dpaxius Ha MPOCTPAHCTBEHHON pEILIETKE.
Pa3penraromias cnocoOHOCTh ONTHUECKHUX
npubopos. [IpuHnumne! ronorpadun

Hroro

20 [Honspusanus ceera

EcTecTBeHHBIN 1 NOJIIPU30BAHHBIN CBET.
Crenensp nonspuszanuu. 3akoH Mamroca. I1o-
JSApU3aLNs P OTPAKEHUHN U IIPEIOMIICHUH.
JBonHoe nydenpenomiienue. [lonsgpusanu-
OHHbIE MPUOOPHI. Bpaiienue miockoctu no-
asipuzanun. MaTepdepeHiys nonsprus3oBaH-
HBIX JIy4en

Hroro

OIIK-1

Hroro 3a CEMCECTP

12

3 cemectp

21 KBaHTOBas OINTHKA.
ATomHast pu3uka
(amemeHTapHast TeOpHst
aToMma)

JIroMuHECHIEHIIMS U TEIUIOBOE U3IIY4YECHHUE.
3aKOHBI TEIUIOBOTO U3Ty4YeHHs. BHenHui
doroaddext. TopMo3HOE pEHTTEHOBCKOE U3-
nyuyenue. ®oronsl. Ipdexr Komnrona. [las-
JeHue cBeTa. J[BoMcTBEHHAs MpUPOAA CBE-
Ta.3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpaXx.
®opmyia banemepa. SnepHas Mmoxens atoma
Pezepdopaa. Dnemenrapnas teopust bopa.
OneiT @panka u I'epua

Hroro

OIIK-1

22 DneMeHThI
KBaHTOBOH MEXaHHKH.
ATOM BO/IOpOJIa B
KBaHTOBOH MEXaHMKE.
BzaumMmopeiicTBre cBeTa
C BEIIIECTBOM

l'unotesa ne bpoiins. DxkcnepuMeHTanbHOE
JI0Ka3aTeJIbCTBO TUIOTE3bI e bpoiiis.
[Ipunnun Heonpenenennoctu ['eiizendepra.
BonnoBoe ypaBuenue Illpénunrepa. ®duzu-
YecKuil cMbIch y-GyHkuuu. KBantoBanue
SHEPrUU YacTULBI B OTHOMEPHON NOTEHIH-
anpHOU sime. TyHHeTbHBIN 2P dekT. Onepa-
TOpBI — amnmnapar KBaHTOBON MEXaHUKHU.
CpenHue 3Ha4eHUs. DHEPTUs U KOOpAuHaTa
a7eKTpoHa B atoMe. Kitaccnueckue npen-
CTaBJIEHUs 00 OpOUTAIIbHBIX MArHUTHOM H
MEXaHUYECKOM MOMEHTaX MIEKTpoHa. Mo-

OIIK-1
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MEHT UMITYJIbCA 3JIEKTPOHA B atome. Mar-
HUTHBII MOMEHT 3JIeKTpOHa B arome. CiuH
37eKTpoHa. [IpuHIUIT TOKAECTBEHHOCTH
onuHakoBbIX yactull. [Tpunnun 3ampera (I1a-
ynu). Pacnipenenenue 31eKTpoHOB 1O SHEP-
TeTUYECKUM YpOBHsM atoMa. [TonHbie mexa-
HUYECKHUI 1 MAarHUTHBI MOMEHTBI JIEKTPO-
Ha. MexaHn4YeCKnii 1 MarHUTHBI MOMEHTBI
atoMoB. CriekTp aroma Bogoposa. IIpasuino
0oTOOpa MpU BHYTPUATOMHBIX MEPEXO/IaX.
ToHkast cTpyKTypa ypOBHEN BOJIOPOIO-
mo100HBIX aTOMOB. [locTOsIHHAS TOHKOM
CTPYKTYpHL. Dddekt 3eeMana. XapaKkTepu-
CTUYECKOE PEHTTeHOBCKOE n3nydeHue. Oxe-
a¢dekt. Bernyxaennoe uznydenue. Jlazepol

Hroro
23 DnemMeHThI TepMonMHaAMUYECKUN U CTATUCTUYECKUN 2 OIIK-1
dbuzmaeckoit CIOCOOBI OTMCaHUs KOJUICKTUBA YacTHI]. XH-
CTaTUCTHUKH. MUYecKuid moteHuuan. ®epmMuoHs! 1 6030-
DeKTpuyecKue Hbl. HeBBIpOXKIEHHBIE U BBIPOXK/IEHHBIE KOJI-

CBOMCTBA TBEPBIX TEJ |JIEKTUBBI yacTHLl. DYHKIUS paclpeeIICHuUS.
[TonsiTue o GpazoBOM MPOCTPAHCTBE MUKPO-
YacTHUILl ¥ €T0 KBaHTOBaHUU. [110oTHOCTS CcO-
cTostHMi. HeBBIpOXKIEHHOCTD UEATBHOTO
ra3a ¥ BBIPOXJIEHHOCTb 3JIEKTPOHOB B Me-
tajuie. Temneparypa BeipoxkaeHHs. QyHKIUS
pacnpeneneHus s HEBBIPOKACHHOTO rasa.
OyHKIMs pacupenenenns Makcpemia—
bonbumana. @yHKuMs pacnpenesneHus A
BBIPOXKJICHHOTO Ta3a pepMuoHoB. DyHKIIKA
pacupenenenus Gepmu—/upaka. BausHue
TeMIIepaTyphl Ha pacnpeneiaeHrne Pepmu—
Hupaka. CpenHsst sHEPrus BIPOKIECHHOIO
ra3a ¢pepMuoHOB. JlaBieHne 3eKTPOHHOTO
ra3za. ynkuus pacnpenenenus boze—OiiH-
mteitHa.CBsI3b aTOMOB B TBEP/BIX TENAX
(kpuctamiax). JluHaMuKa 3JI€KTpOHOB B KpH-
cTajuTMueckou permretke. D heKTHBHASIMAC-
ca. DJIEKTPONPOBOJHOCTh METAJIIOB. DHEP-
reTuyeckue 30Hbl B kpuctamiax. [lomympo-
BOIHUKHU. [IpruMecHas mpoBOANMOCTh MOTY-
npoBoiHUKOB. OOpa3oBaHue U MPUHIUI pa-
60THI p-n-nepexoxa. IlpuHimn paboTe! nomy-
MTPOBOJTHUKOBOTO TPHO/IA (TPAH3UCTOPA).
Buytpennuii porosddexr (potonpooau-
MOCTb). @oToanexTpuyeckue npudopsl. Pa-
60Ta BbIXO/Ia ANIeKTPOHOB. KOoHTaKkTHas pa3-
HOCTb ITOTEHLIUAJIOB. TepMO3JIeKTpUIECKHE

SBJICHUS
Hroro

24 Tennosble cBoiicTBa | [IoHATHE O HOPMAIBHBIX KOJIEOAHUSIX pe- 2 OIIK-1

TBEP/bIX TeIl. metkd. CekTp HOpMalbHBIX KosebaHui pe-
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CBepXmpoBOAUMOCTD. | IETKU. XapaKTepucTUYECKas TeMIepaTypa
Marnerusm tBepabix | [lebas. 'apmonnuecknii ocrpustop. @oHo-
TeN HBI. TerI0eMKOCTh IUANIEKTPUKOB (TEOpUS
Hebas). TernnoeMKoCcTh 3JEKTPOHHOTO Ta3a
(TermoeMKoCcTh MeTalioB). TermnoBoe
pacimMpeHue TBepAbIX Tel. TenaonpoBo-
HOCTb TBEepAbIX Tel1.OCHOBHBIE CBOIICTBA
CBEpXIIpoBOAHUKOB. [Ipuposa cBepxIpoBo-
numocTth. KauectBennrle nmonoxxenus bKIII-
teopun. Dpdextsl [xozedcona. Beicoko-
TeMIepaTypHas CBepXnpoBoaumMocTb.[Ipu-
pOJla MarHUTHBIX MOMEHTOB aTOMOB. OCHOB-
HBIE CBOIicTBa eppomarneTukos. [Ipupona
CTIIOHTaHHOI HaMarHU4EeHHOCTH (eppomar-
HETHKOB. AHTH(eppoMarHeTusm. Oeppu-
MarHeTusM. Oepputsl

Uroro 2
Hroro 3a cemectp 8
Hroro 32

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL 1 MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHU ) AUCITUTUIMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumMeHOBaH Ne pa3nenoB gaHHON AMCLUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yUeHHE
ue ob0ecTieunBarOIINX U 00€CTICUNBAEMBIX TUCIIUILINH

AMCHOMILIMH | 1 | 2 1314|5167 89101112 13/14/15/16/17|18/19(20|21 22|23 |24
[IpenmecTByronme quCIUILIMHBI

1I\/IB‘TQI\MTH'Jr+++ e e e e I e I A e A S I I e S A

Ka

2 ®usnka S s o e i s e o e o o s o e o s o o A
Hocne,uylomne JAUCHUIIINHBI

1 Metporo-

TUsg U TCXHU- +l+ +l+ 1+ 1+ 1+

YCCKHC U3-

MEpECHHUA

2 OCHOBBI

dJleKrpotex- |+ |+ |+ |+ ]+ ]+

HHUKH U JJICK-

TPOHUKU

3 ®usuka nall A S o S A e e B o e e o

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -
TN

Komnerennu Bunnl zagstuin DopMBbI KOHTPOJIS
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u CPI1 JIab. pab. Cam. pa6.

OIIK-1 + + + KontponpHas pabora, Jk3ameH,
TecT, [IpoBepka KOHTPOIBHBIX
pabot, OTueT 1o nmabopaTopHOi
pabote

6. UnTepakTUBHBIE MeTOABbI M (GOPMBI OPraHU3aALMU 00yYeHH I
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHBIX paboT

Tpynoemkocts, | Dopmupyembie
Ha3Banus pa3nenos HaumenoBanue nabopaTtopHbIx paboT Py ’ pMHDY
q KOMIIETEHIINHN

1 cemectp
1 Meton koopauHat. | M3ydeHue BpamarenbHOro U MOCTYNATeIbHO- 4 OIIK-1
BexTopsl. Kunemaruka |ro 1BHKeHHI Ha MalinHe ATByIa
MatepHabHOM TOUKH | pr
8 MonekynsapHo- Onpenenenre OTHOMIEHUS TEIIOEMKOCTEN OIIK-1
KMHETHYeCcKas Teopus |ra3a MeronoM Knemana-/lezopma
BEIIECTBA. Wroro 4
Pacnpenenenue
SHEPIUH MEXY
MOJIEKYJIaMH
BEIIIECTBA. YpaBHEHHUE
COCTOSIHUSI MJ1€aIbHOTO
rasa
Hroro 3a cemectp 8

2 cemecTp
12 DnexTpuyeckoe Onpenenenre yaeapHOro 3apsjia AJIeKTpoHa 4 OIIK-1
I10JI€ B BaKyyMe METOIOM MarHeTpoHa

Hroro

19 Unrepdepennus Nzydyenune nudpakiimy Ja3epHOTO U3ITYyUSHUS OIIK-1
cera. Judpaxuus OT LI
cheTa Uroro 4
Hroro 3a cemectp

3 cemecTp
22 DyeMeHThI N3ydenne cnekTpa atoma BOAopoaa OIIK-1
KBAHTOBOM MEXaHMKH. |17
AToM BOIOpOJIa B
KBaHTOBOW MEXaHUKE.
B3anmopeiicTBue cBera
C BEILIECTBOM
23 DreMeHThI Omnpenenenre MUPUHBI 3aMPEIIEHHON 30HbBI 4 OIIK-1
(buznueckoit MOJIYITPOBOJHHMKA MO TEMIEPATYPHOH 3aBUCH-
CTaTUCTUKH. MOCTH 00paTHOTO TOKa AMOAA
SHeFTqueCKHe Wroro 4
CBOMCTBA TBEPJIBIX TEI

13
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Hroro 3a CEMCECTP

Hroro 24
8. Yachl Ha KOHTPOJILHBIE PA0OThI
Yacel Ha KOHTPOJIbHBIC PAOOTHI MpUBEIEHBI B TabmuIe 8.1.
Tabmuia 8.1 — Yacel Ha KOHTPOJIbHBIE PAOOTHI
. Tpynoemkocts, | PopMupyemblie
Ne Buj KoHTpOIbHO paboThI 24 ’ PMHPY
q KOMITETEHIIUU
1 cemectp
1 KonTposnbHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
IIPOBEPKOM
2 KonTposbHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
IIPOBEPKO
2 cemecTp
1 KonTponpHas paboTta ¢ aBTOMaTU3MPOBAHHOM 2 OIIK-1
IIPOBEPKOU
2 KonTpospHas paboTa ¢ aBTOMaTU3MPOBAHHON 2 OIIK-1
IIPOBEPKOM
3 cemecTp
1 KonTponpHas paboTta ¢ aBTOMaTU3MPOBAHHOM 2 OIIK-1
IIPOBEPKON
2 KonTponpHas paboTta ¢ aBTOMaTU3MPOBAHHOM 2 OIIK-1
IIPOBEPKOM
Hroro 12

9. CamocrosiTesqibHas padora
Bunasl camoctosiTenbHOM paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busiel caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
Bunel camocrostensHor | Tpynoemkocts, | DopMupyemblie
HasBanus paznenos a Py ’ pMHDY DopMbI KOHTPOJIA
paboThI q KOMITETEHIIUU
1 cemectp
1 Meron koopaunar. | CaMOCTOSITEIbHOE U3y4de- 4 OIIK-1 KontponwsHnas pabo-
BexTtopsl. HUE TeM (BOIPOCOB) TEO- ta, OT4yer no nabdo-
Kunematuka PETUYECKOM YacTu Kypca paTopHoii pabore,
MaTepuajbHON Tect, Jx3ameH
ATCPHATBHO [ToaroroBka k abopatop- 6 ecT, Jx3ame
TotkHn HBIM paboTam
OdopmiteHre 0TYETOB TIO 4
nabopartopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 18
2 3aKOHbI CamocTosTenpHOE U3yde- 4 OIIK-1 KonTpoasnas pado-
JIBAKEHUSI. HUE TeM (BONPOCOB) TEO- Ta, Tect, Dx3ameH
Nmnynsce u pPETUYECKOM YacTH Kypca
%Hepmﬂ. IToaroroBka K KOHTPOJIb- 6
TONKHOBEHHE JIBYX | pu s aGoTam
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YACTHUII Htoro 10
3 Mexanuka CamocrosiTenbHOe U3yye- OIIK-1 KonTponbnas pado-
KUJKOCTHU HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
pPETUYECKOM 4acTu Kypca
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
4 Ynpyrue cBoiicTBa | CaMOCTOSTEIBLHOE U3yUe- 6 OIIK-1 KonTpoasnas pado-
TBEPABIX TEIL HUE TeM (BONPOCOB) TEO- Ta, Tect, Dx3ameH
JluHamuKka TBEpAOTo | pETHUECKOM YacTH Kypca
Tema [ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 12
5 TpexmepHoe CamocTosTeNnbHOE U3yYe- 5 OIIK-1 KonTponbHas pabo-
BpaIllcHUE TBEPAbIX |HUE TeM (BOMPOCOB) TEO- Ta, Tect, Dk3ameH
ten. Cuna PETUYECKOM YacTH Kypca
BCEMHUPHOT!
CEMHUPHOTO [ToaroroBka Kk KOHTPOJIb- 4
TATOTCHUA HBIM paboTam
Hroro
6 'apmonnueckue | CaMOCTOATENBHOE U3yUe- 4 OIIK-1 Kontponpshas pabo-
KoJIeOaHus HUE TeM (BOMPOCOB) TEO- Ta, Tect, Dk3aMeH
pPETUYECKOI YacTH Kypca
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 8
7 puHuumn CamocTosTensHOE U3yde- 6 OIIK-1 KonTpomasHas pado-
OTHOCHUTENIHOCTU. | HUE TeM (BOMPOCOB) TE€O- Ta, Tect, Dk3ameH
PenstuBucrckas PETHUYECKOM YacTH Kypca
AvHAMHKa [ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Uroro 10
8 MonexynspHo- CamocTosTeNbHOE U3yYe- OIIK-1 KontponpHas pabo-
KUHETUYeCcKast HUE TeM (BOMPOCOB) TEO- ta, OTuer no nabo-
TEOpHsI BEIIECTBA. | PETUYECKON YacCTH Kypca paTopHoii pabore,
Pacnpenenenue TToAroToBKa K 1a60paTop- 6 TecT, Ox3aMeH
JHCPIIH MEAILY HBIM paboTam
MOJIEKYJIaMH
BEIEeCTRA. OdopmieHne 0TYETOB 110 4
YpaBHeHHe nabopaTopHBIM paboTam
COCTOAHHA ITonroroBka K KOHTPOJIb- 4
U/IeaNbHOTO ra3a HBIM paGoTam
Uroro 20
9 ITpuHUHMBI CamocTosTenbHOe U3yde- 4 OIIK-1 KonTpoasHas pado-
TEPMOJIMHAMHUKH. HUE TeM (BOIPOCOB) TEO- Ta, Tect, Dx3ameH
N3onapamerpudeck | peTHUECKOM YacTH Kypca
HE POeCChl IToaroroBka K KOHTPOJIb- 2
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UJICAIIBHOTO rasa.
Bropoe nauano

HBIM paboTam

Hroro 6
TEPMOJAUHAMUKH
10 Peanbnbie ra3pl. | CaMoCTOSITENIBLHOE U3yUe- 2 OIIK-1 KonTponbnas pado-
®da3o0Bble IEPEXo/Ibl | HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
pPETUYECKOM 4acTu Kypca
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
11 IToBepxHocTHOE | CaMOCTOSTENBHOE U3YyYE- OIIK-1 KonTpoasnas pado-
HaTskeHue. O0mmue | Hue TeM (BOIpocoB) TEO- Ta, Tect, Dx3ameH
CBOMCTBA KHUAKHX | PETUUYECKON YacTH Kypca
PacTBopos [ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
BrinosiHeHne KOHTPOJIb- 4 OIIK-1 KontponwsHnas pabo-
HOM paboThI Ta
Hroro 3a cemectp 111
ITonroroska u cgada dK- 9 DOK3aMeH
3aMeHa
2 cemecTp
12 Dnextpuyeckoe | CaMOCTOATENBHOE U3yUE- 4 OIIK-1 Kontponphas pabo-
10JIE B BAKyyMe HUE TeM (BOPOCOB) TEO- ta, OT4et no nabo-
PETHUYECKOM YyacTH Kypca paTtopHoii pabore,
Tect, Ox3amen
[ToaroroBka k nmaboparop- 6 ’
HBIM paboTam
OdopmieHre 0TYETOB TI0 4
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Uroro 18
13 Dnextpuueckoe | CaMOCTOATENBHOE U3yUE- 6 OIIK-1 KontponpHas pabo-
noJe B HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
JTUDJIEKTPUKAX. pPETHUYECKOM YyacTH Kypca
Tposonnmkn B [ToaroroBka Kk KOHTPOJIb- 4
ANIEKTPUUECKOM HBIM paGOTaM
nosne
Uroro 10
14 ITocTostHHBIM CamocTosTenbHOE n3yde- OIIK-1 KonTponsnas pado-
ANEKTPUYECKUI TOK | HUE TeM (BOMPOCOB) TEO- Ta, Tect, Dk3ameH
PETUYECKOI YacTH Kypca
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Uroro 10
15 MarnutHoe noje | CaMocTosITENbHOE U3yUe- OIIK-1 KontponwsHhas pado-

B BaKyyme

HUE TeM (BOTIPOCOB) TE€O-

Ta, TecT, Dx3ameH
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pPETHUYECKOM YyacTH Kypca

IToaroroBka K KOHTPOJIb-
HBIM paboTam

HUtoro

16 MaruutHoe none
B BEIIECTBE.
DNeKTpOMarHuTHas
UHAYKIOUSA

CaMocTosiTeNnbHOE H3yYe-
HUE TeM (BOTIPOCOB) TE€O-
PETHUYECKOM YacTH Kypca

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OIIK-1

KontponwsHnas pabo-
Ta, Tect, DK3aMeH

17 YpaBuenus
Makcsemna

CamocrosTenbHOe U3yye-
HUE TeM (BOMPOCOB) TEO-
pPETUYECKON YacTh Kypca

ITonroroBka K KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-1

Kontponrshas pabo-
Ta, Tect, DKk3ameH

18 DnexTpuueckue
KOJIeOaHMsI.
DJeKTpOMarHuTHbIE
BOJIHBI

CamocTosTebHOE U3yUe-
HUE TeM (BOMPOCOB) TEO-
PETUYECKOI YacTh Kypca

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

11

OIIK-1

KontpomnbHas pabo-
Ta, TecT, Dk3amMeH

19 Unrepdepennus
ceera. udpakuus
cBeTa

CamocTosiTeNnbHOE U3yYe-
HUE TeM (BOTIPOCOB) TEO-
pETUYECKOM YacTu Kypca

ITogroroBka k aboparop-
HBIM paboTam

OdopmieHne 0TYETOB IO
abopaToOpHBIM paboTam

ITonroroBka K KOHTPOJIb-
HBIM padboTam

HUroro

20

OIIK-1

KontponpHas pabo-
ta, OtueT 1O N1abo-
paTopHoii pabore,
TecT, Ox3aMeH

20 Tonsapuzanus
cBeTa

CamocTosTebHOE U3yUe-
HUE TeM (BOPOCOB) TE€O-
PETUYECKOI YacTh Kypca

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-1

KontpoinbHas pabo-
Ta, TecT, DOk3amMeH

BrinosHeHne KOHTPOJIIb-
HOM pabOoTHI

OIIK-1

KontponpHas pabo-
Ta

Hroro 3a cemectp

111

IlogroroBka u caada sK-
3aMC€Ha

DOK3aMeH

3 cemecTp
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21 KBanToBas CamocTosTenpsHOE U3yde- 10 OIIK-1 KonTponsHas pado-
ONnTHKAa. ATOMHass | HUE TeM (BONPOCOB) TEO- Ta, Tect, Dx3ameH
¢buznka PETHUYECKOM YyacTH Kypca
(onemenTapHas [ToaroroBka Kk KOHTPOJIb- 10
TEOpHsI aTOMa) HBIM paGOTaM
Hroro 20
22 DyeMeHTbl CamocrosiTenbHOe Uu3yye- 10 OIIK-1 KontponwsHnas pabo-
KBaHTOBOM HUE TeM (BOIPOCOB) TEO- ta, OT4yer no nabdo-
MEXaHUKU. ATOM pETUYECKOI YacTu Kypca paTopHoii pabore,
B B Tect, Dx3ameH
onop oz[av [ToaroroBka k maboparop- 12 ect, JK3ame
KBAaHTOBOH HBIM paboTam
MEXaHHUKe.
BiaumoeiicTere OdopmiteHre 0TYETOB TIO 4
CBeTa ¢ BemecTBoM | /1a00paTOpHBIM paboTam
IToaroroBka K KOHTPOJIIb- 12
HBIM paboTam
Hroro 38
23 DneMeHThI CamocTosTenpsHOE U3yde- 12 OIIK-1 KonTpoasnas pado-
(buznveckoit HUE TeM (BONPOCOB) TEO- ta, OTuer no nabdo-
CTaTUCTUKU. PETHUYECKOM YyacTH Kypca paTopHoii pabore,
KTPUUECKU Tect, x3ameH
3Hev prHcckue [Toxroroska k aboparop- 12 ecT, Jx3ame
CBOHCTBA TBEPIBIX | Lo naGoTam
TeN
OdopmiieHne 0T4ETOB 10 4
nabopatopHbeIM paboTam
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 36
24 TenuoBble CamocrosiTenbHOe U3yye- 11 OIIK-1 KonTponbnas pado-
CBOICTBA TBEPHBIX |HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
Tell. pPETUYECKOM 4acTu Kypca
CBepxnpoBoaMOcT [ToaroroBka Kk KOHTPOJIb- 10
HBIM paboTam
Hroro 21
BrinonHenne KOHTPOJIb- 4 OIIK-1 KonTpoasnas pado-
HOU paboThI Ta
Hroro 3a cemectp 115
IToxroroBka m cmada SK- 9 OK3aMeH
3aMeHa
Hroro 364
10. KoHTpOJIb caMOCTOSATEILHOM padoThI (KypcOBOii MPOeKT / KypcoBasi padbora)
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm
PetitunroBas cucteMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. KoseipeB A. B. Mexanuka [DnekTpoHHbI pecypc]: YueOnoe mocodue / KoswsipeB A. B. -
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Tomck: Omp Konrenr, 2012. -136 c. Hdoctyn U3 JIWYHOrO KabMHETa CTydeHTa. — Pexum nocryma:
https://study.tusur.ru/study/library.

2. KossipeB A. B. Tepmoaunamuka u MonekyisipHas pusuka [DnekTpoHHbIH pecype]: YueOHoe
nocobwue / KospipeB A. B. -Tomck: Db Kontent, 2012. - 114 ¢. JlocTyn u3 muuHoro KabWHETa CTY/ACHTA.
— Pexxum poctyma: https://study.tusur.ru/study/library.

3. UyxkxkoB 1O. I1. DnekrpocTaTiika U MarHeTU3M [DIIEKTPOHHBIN pecypc]: YuebHoe mocoodue /
Yysxkos 0. I1. - Tomck: Db Kontenrt, 2014. - 140 c. locTyn u3 auyHOro KabuHeTa cTyaeHTa — Pexum
noctyma: https://study.tusur.ru/study/library.

4. UYyxkko FO. 1. Dnexrpuueckue koneOaHUs U BOIHBL. BomHOBas onTHka [DIEKTPOHHBIN pe-
cypc]: Yuebnoe nmocodbue / Uyxkos FO. I1. - Tomck: Db Konrent, 2014. - 110 ¢. locTyn U3 TUYHOTO Ka-
ounera ctynenta — Pexxum gocrtyma: https://study.tusur.ru/study/library.

5. MyxaueB B. A. Atomuas ¢usuka. BBenenune B pusuky TBepAoro tena [DIEKTpOHHBIN pe-
cypc]: Yuebnoe nmocobue / MyxaueB B. A. - Tomck : ®JIO TYCVYPa, 2014. — 164 c. JlocTym U3 TUYHOTO
kaOuHeTa cryaeHTa — Pexum goctyna: https://study.tusur.ru/study/library.

6. MyxaueB B. A. SInepnas ¢usnka [InekTpoHHbIN pecypc]: YuebHoe nocobue / Myxaues B. A.
-Tomck: Onp Konrtent, 2014. - 72 c¢. Jloctyn u3 nu4yHoro kabuHeTa cryneHTa — PexxuMm mocTyma:
https://study.tusur.ru/study/library.

12.2. lonotHUTEILHAS JTATEPATYpPa

1. bounapes, b. B. Kypc obueit ¢pusuku B 3 kH. Kaura 1 [DnekTpoHHBIN pecypc]: MEXaHHUKa :
yuebHuk i O6akanaspos / b. B. bonnapes, H. I1. Kanamnukos, I'. I. Cniupun. — Mocksa : M3natens-
ctBo [Opaiit, 2019. — 353 c. Jloctyn w3 Ju4HOro KaOWHETa CTyaeHTa — Pexum npocryna:
https://urait.ru/bcode/425487.

2. bonpapes, b. B. Kypc obmeti ¢pusnku B 3 kH. Kaura 2 [OnekTpoHHBIN pecypc]: ameKkTpomar-
HETHU3M, ONTHKA, KBaHTOBas (u3uka : yueOHUK ais 6akanaBpoB / b. B. bongapes, H. I1. Kanamnukos, I
I'. Ciupun. — 2-e u3n. — Mocksa : U3marensctBo FOpaidt, 2019. — 441 c. locTyn 3 nudHOT0 KabnHe-
Ta cryaenta — Pexxum poctyna: https://urait.ru/bcode/425490.

3. bonpgapes, b. B. Kypc o0meit ¢usuku B 3 xu. Kaura 3 [DnexkTpoHHBINH pecypc]|: TepMoanHa-
MHKa, CTaTUCTHYecKas (PU3uKa, CTPOCHHE BellecTBa : yueOHUK A OakanaBpoB / b. B. bonnapes, H. I1.
Kamamaukos, I. I'. Ciupun. — 2-e u3a. — Mocksa : UzparensctBo HOpaiit, 2019. — 369 c. Joctym u3
JMYHOTO KabuHeTa cTyneHTa — Pexxum noctymna: https://urait.ru/bcode/425491.

4. CrpokoBckuii, E. A. ®usnka aToMHOTO sijipa U JIEMEHTapHbIX YacTHILl [DJIEKTPOHHBIA pe-
cypc]: OCHOBBI KMHEMAaTHKH :@ y4yeOHoe mocobue aisi akaaemuueckoro OakamaBpuara / E. A. Ctpo-
KOBCKHMI. — 3-€ u3J., uchp. u aomn. — Mocksa : M3garensctBo IOpaiit, 2018. — 355 c¢. JocTymn u3 nuy-
HOro KabuHeTa ctyneHTa — Pexxum noctymna: https://urait.ru/bcode/415611.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. BbypnoBunun B. A. ®usuka [I1eKTpOHHBIA pecypc]: METOANYECKHE yKa3aHUs IO BBINOJIHE-
HUIO JabopaTopHOW paboTh! «l3ydeHne BpallaTeabHOrO U MOCTYNATENbHOTO JABWKEHUI Ha MalIuHe AT-
Byma» / B. A. bypnosumun, A. B. JIssuun, A. C. KimumoB. — Tomck : @10, TYCVYP, 2017. — 13 ¢. Joctyn
U3 JMYHOTO KaOuHeTa cryaeHTa — Pexum moctyna: https:/study.tusur.ru/study/library/.

2. MenoBuuk A. B. ®usuka [DneKTpOHHBIN pecypc]: METOIMYECKHE YKa3aHUs 10 OpraHu3aluu
CaMOCTOATENILHOW paboThI ISl CTYAEHTOB 3a04HON (POPMBI OOYUEHHsS] TEXHUUECKUX HarpaBJIeHUN MMOATro-
TOBKH, OOyJaroIMXcsi C MPUMEHEHNEM JMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHosoru / A. B. Menos-
HUK, E. M. Oxkc. — Tomck : ®J10, TYCVYP, 2018. — 22 c¢. Jloctyn u3 auyHOrO kabuHera cryaeHTa — Pe-
xuM gocrtyna: https://study.tusur.ru/study/library.

3. HBanosa E.B. ®uzuka [D1eKTpoHHBIN pecypc]: METOAMUECKHUE YKA3aHUs MO BBIIIOJHEHUIO JIa-
6opatopHoif paboThl «OnpeeneHne OTHOMIEHUS TEIUIOEMKOCTe! ra3za metogoM Knemana—/lezopmay / E.
B. UBanoga, U. B. Coxonosa, A. C. Knumos. —Tomck @10, TYCVYP, 2017. JocTyn u3 TMuHOTO KaOUHETA
cryneHTa — Pexxum poctyna: https://study.tusur.ru/study/library.

4. UyxxoB 0. II. DnexTpocTatika U MarHeTu3M [DIeKTpoHHBIN pecypc]: YueOHO-mMeToauue-
ckoe mocobwue / Uyxkos IO. I1. - Tomck : ®JI0, TYCVYP, 2014 r — 131 c. JocTyn u3 1uuHOTO KaOWHETa
ctynenta — Pexxum gocrtyma: https://study.tusur.ru/study/library.

5. UYyxkkoB 1O. I1. DnekrpomarauTHbie KoeOaHUs ¥ BOJHBI. BonHOBas onTHka [DIEKTPOHHBIN
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pecypc]: Yue6Ho-MeToquueckoe mocodue / Uyxkkos 0. I1. - Tomck: @10, TYCYP, 2014. — 122 c. Jlo-
CTYII U3 JIMYHOTO KabuHeTa cTyAaeHTa — Pexkum moctyna: https://study.tusur.ru/study/library.

6. bypauesckuii I0. A. ®u3uka [DneKTpOHHBIN pecypc]: METOANYECKUE YKA3aHUS 110 BBIIIOJIHE-
HUIO JIabopaTopHO# paboThl «OrpeaeneHre yIeapHOoro 3apsiaa dIEeKTpoHa MeToJoM MarHeTporay / 0. A.
bypauesckuii, A. C. KnumoB. — Tomck : @10, TYCVYP, 2017. — 12 c. Jloctyn u3 TMYHOTO KaOWHETA CTY-
nenta — Pexxum moctyma: https://study.tusur.ru/study/library/.

7. Opnosckas JI. B. ®u3nka [OneKTpOHHBINA pecypc]: METOAUYECKNUE YKA3aHNUs 110 BHITIOJIHEHUIO
nabopaTtopHoit paboThl «M3yuenne nudpakmuu 1azepHoro uznydenus ot menn» / JI. B. Opnosckas, A. C.
Kmumos. — Tomck : ®JI0, TYCVYP, 2017. — 10 c. JlocTyn u3 TUYHOTO KaOMHETa CTyAeHTa — Pexum 10-
cryma: https://study.tusur.ru/study/library/.

8. Pumnm A. I'. Onenka norpemHocteil U3MEpEHNH [DIEKTPOHHBIN pecypc|: METOIMYECKUE YKa-
3aHUA K J1a00paTOPHOMY MPAKTUKYMY 10 Kypcy (DU3HUKH AJisl CTYAEHTOB BCeX crenuaibHocTeld. — ToMcek :
@O0, TYCYP, 2016. — 25 c. Hdoctyn u3 JUYHOro KaOMHETa CTyaeHTa — Pexum pocryna:
https://study.tusur.ru/study/library/.

9. MyxaueB B. A. ®uszuka - 3. [Ipumepsl pemienus 3aaad [DNeKTpOHHBIA pecypc]: YueOHo-
MeTtonuyeckoe mocobue / MyxaueB B. A. - Tomck: ®J10, TYCVYP, 2014. — 51 c¢. locTym U3 IUYHOTO Ka-
Oounera ctynenTa — Pexxum gocrtyma: https://study.tusur.ru/study/library.

10. Cwmeranun C.B., Ko3pipeB A.B. ®usuka-1 : anexrponnsiii kype / C.B. Cmeranun, A.B. Ko3bi-
peB - Tomck TYCVYP, @10, 2012 (mocTyn U3 IMYHOTO KAOMHETA CTYJCHTA).

11. Yyxxos 0. I1. ®uszuka-2 : snexrpornsiid kypc / FO. I1. Uyxxkos. — Tomck TYCYP, ®J10, 2014
(oCTyM U3 TMYHOTO KaOMHETA CTYJCHTA).

12. MyxaueB B. A. ®usuka-3 : snektponHbiii kypc / B. A. MyxaueB. — Tomck TYCVYP, ®J10,
2015 (mocTym 13 TMYHOTO KaOWHETA CTYJCHTA).

13. HeipxoB B. A. u ap. @usuka [DIEKTPOHHBIN pecypc|: METOIMYECKHE YKa3aHUs 10 BBIMOJIHE -
HUIO TabopaTopHOi padoThl «M3ydenue cnekrpa atroma Bogopoaa» / B. A. Jlsipkos, H. A. 3axapos, A. M.
Kupumnnos, A. C. Knmumos. — Tomck ®J10, TYCVYP, 2017. Jloctyn u3 mudaHOro KabuHera cryneHta. — Pe-
UM noctyna: https://study.tusur.ru/study/library.

14. Myxaués B. A., KnumoB A. C. ®usuka [DIeKTpOHHBIA PECYpPC]: METOAUYECKUE YKa3aHUS 11O
BBITOJIHEHHIO J1a0opaTopHON paboThl «OrpeneneHne MUPHHBI 3alpelieHHON 30HbI MOTYIPOBOJHHUKA IO
TEMITIEpaTypHOU 3aBUCUMOCTH 00paTHOTO Toka auona» / B. A. Myxaués, A. C. Kinmumos. — Tomck ®J10,
TYCVYP,  2017.Hoctyn U3  JINYHOTO KabMHeTa  CTYJCHTA. —  Pexum  pocryna:
https://study.tusur.ru/study/library.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. OBC «lOpaiiT»: BUpTyalIbHbII YNTAIbHBIN 321 Y4€OHUKOB U y4€OHBIX IOCOOMI OT aBTOPOB U3
Beaymux By3oB Poccum ( https://urait.ru/ ). locTyn u3 nuuHOro kabuHeTa CTyAeHTA.

2. OBC «Jlanby: AJEKTPOHHO-OMOIHOTEeYHAS cucremMa W3/1aTeIhCTBA «JlaHbY»
( https://e.lanbook.com/ ). JlocTym U3 IMYHOTO KaOWHETA CTYJCHTA.

3. Kypnan TexHudyeckod (U3MKH — OIMH M3 cTapedmux gusnueckux xypHayioB Poccuu. OH
obu1 ocHOBaH B 1931 rony A. ®@. Modde u mo cBoemy colepkKaHHIO C CaMOI0o Hayajia CIIy>KWJI aHaJIOroM
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amepukaHckoro Journal of Applied Physics, ocHOBaHHOTO OJJHOBPEMEHHO. DJIEKTPOHHBIE BEPCHU JKypHa-
0B ¢ 1997 roma www.ioffe.ru IlepmomnyHOCTh BBIXOJA B CBET — €keMecs4HO. JlocTynm cBOOOMHBII
https://journals.ioffe.ru/.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE U NIPOrPaMMHOe odecriedeHne TUCHUILTHHBI
Kabuner st caMoCTOATEIHbHON PabOTHI CTYICHTOB
MOMEUIEHHE ISl CAMOCTOATEbHON pabOThI
634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Be6-kamepa - 6 1mT.;
- Haymnuku ¢ MukpogoHom - 6 mrT.;
- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;
- PaGouee mecto npenoaBarens.
[TporpamMHOe obecrieueHue:
- 7-Zip
— Google Chrome
— Kaspersky Endpoint Security mis Windows
— LibreOffice 7.0.6.2
— Microsoft Windows

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT
Kabuner st camocToaTenbHON pabOThI CTYJIEHTOB
MOMEIIIEHHE I CAMOCTOSATENIbHON pabOThI
634034, Tomckas obnacts, . Tomck, Bepmuauna ynwuia, n. 74, 207 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Be6-xamepa - 6 mit.;
- Haymrauku ¢ MuUKpo¢oHOM - 6 1IT.;
- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMmHoe obecrnieueHue:
- 7-Zip
— Google Chrome
— Kaspersky Endpoint Security myiss Windows
— LibreOffice 7.0.6.2
— Microsoft Windows

13.1.3. MarepuajbHO-TEXHUYECKOE U MIPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMITBIOTEPBI TIOAKIIIOUEHB! K ceTH «HTepHeT» M obecrneunBaroT AOCTYI B 3JIEKTPOHHYIO MH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. Touka OBMXKETCSl M3 LIEHTPA CIHUpAU ¢ paBHOMEpPHO yObIBaroleil ckopocteio. [Ipu 3ToM Be-
JMYKHA OJTHOTO YCKOPEHUS TOUKHM ...

a) yMEHbIIaeTCs

0) yBeTMIMBaeTCS

B) HE U3MEHSAETCS

T') paBHa HYIIIO

2. Ha abcomoTHO TBEpIOe TENIO JeHCTBYET MOCTOSIHHBIM MOMEHT cuil. Kakue u3 nmepeuncieHHbIX
HUKE BEJIMYHUH U3MEHSIOTCA 0 IMHEHHOMY 3aKOHY?

a) yIJ0Basi CKOPOCTb U YIIIOBOE YCKOPEHHE

0) MOMEHT UHEPLIUK U MOMEHT UMITYJIbCa

B) YIJIOBast CKOPOCTh 1 MOMEHT MHEPLIUU

I') yIJI0Basi CKOPOCTh U MOMEHT UMITYJIbCa

3. BenuunHa MOMEHTa MMITyJbCca TeJla U3MEHSETCs C TEYEeHHEM BpEeMEeHH 1o 3akoHy L=t(t+2) (B
enunuuax CH). Ecniu B MOMEHT BpeMeHHM 2 C YIJIOBOE YCKOpEHHE cocTaBisieT 3 pan/c2, ToO MOMEHT
uHepuu Tena (B eqununax CH) pasen. ..

a)2

0) 1

B) 0.5

r) 4

4. Ha koHIIaX HEBECOMOTO CTEPIKHS 3aKPEIUICHBI JIBa MaJEHLKHX MACCUBHBIX mapuka. CTep:keHb
MOJKET BPALLAThCs B TOPU30HTAIILHOM IJIOCKOCTH BOKPYT BEPTHKAJIBHON OCH, IPOXOIALIEHN Uuepes3 cepeiu -
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Hy cTepkHs. CTepKEeHb pacKpyTUIIM 10 YIIIOBOW ckopocTH ®. Ilox neiictBueM TpeHus cTep:KeHb OCTaHO-
BUWJICS, TIPX 3TOM BbLIEIUIOCHh 4 JIK TermnoTsl. Eciin cTepKeHb pacKpyTUTh 10 YIJIOBOM CKOPOCTH O =
®/2, TO IPY OCTAHOBKE CTEPIKHS BBIICIUTCS KOJINYECTBO TEIUIOTHI (B JIK), paBHOE ...

a)?2

0) 1

B) 0.5

r)4

5. TeroBast mammHa padoTaeT no nukiay KapHo. Eciau TemnepaTypy HarpeBaTesis U XOJOIUIbHY -
Ka YMEHbLIUTH Ha onuHakoByto BennuuHy AT, To KIIJ] nukia ...

a) YBEIIUYUTCS

0) HE U3MCHUTCS

B) YMCHBIIIUTCS

T) 17151 OTBETa HEIOCTATOYHO JTAHHBIX

6. Bo ckonbKo pa3 yBeNMUYUTCS CpeqHEKBaJpaTHUecKas CKOPOCTh MOJIEKYJ MI€albHOIO Ta3a Mpu
MOBBIIIICHUH a0COIOTHOU TeMIepaTypsl B 4 pa3a?

a) He U3MEHUTCSA

6) 0.5

B) 2

r) 4

7. OT kaKod U3 MPHUBEIEHHBIX HIKE BEIMYUH, XapaKTEPU3YIOIIUX MOJIEKYbl, 3aBUCUT JIaBJICHHE
haeaabpHoOro rasa?

a) CUJIbI IPUTSHKEHUS MKy MOJIEKYJIaMU

0) KHHETUYECKOW YHEPTHH MOJICKYIT

B) CHJIbI OTTAJIKUBAHUS MEXAY MOJIEKYJIaMH

') MOTEHIIUATBLHON YHEPTUU B3aUMOJICHCTBUS MOJIEKYJT

8. 1151 M301MpOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM SHTPOIIHS CUCTEMBI. ..

a) MUHUMaJbHa

0) MakcuMabHa

B) UMeEET cpeHee apu(hMeTHUECKOe 3HAUCHHE

') IMEeT OTPUIIATEIbHOE 3HAaUECHUE

9. BekTop HampsHKEHHOCTH AIIEKTPOCTATUUECKOTO IMOJIs, CO3JAHHOTO MEX1y OOKJIaIKaMH IIOCKO-
ro KOHJIEHCATOpa HalpaBJIeH. ..

a) OT OTPHULIATEILHON OOKTAIKH K IMOJOKUTEITHHON

0) B CTOPOHY BO3pacTaHus MOTSHITHAIA

B) MapaieIbHO OOKIaIKaM

T') B CTOPOHY yOBbIBaHUS MTOTCHITHATIA

10. Toueunsiii 3apsi +q HAXOAUTCS B HEHTpE cepruueckoil moBepxHocTH. Ecin 106aBuTh 3apsia -
g BHYTPb CpepHUyecKoil MOBEPXHOCTH, TO MOTOK BEKTOpA HAIMPSHKEHHOCTH 3JIEKTPUUECKOTo MOJsS 4yepes
MOBEPXHOCTH C(HEpHI. ..

a) YBEITUYUTCS

0) yMEHBIIUTCS

B) paBEH HYJIIO

') HE U3MEHUTCA

11. MarHuTHBIN MTOTOK CKBO3b KaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, M3MEHsETCS 110 3aKoHY D=t(2-
t) MB0. Uemy pasna 3/IC nHayKIuu, BO3HUKAIONIAS B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBer npex-
CTaBUTh B MIJIUBOJIbTAX.

a) 40

6) 10

B) 20

r) 30

12. 3apspkeHHast yacTHUIA BJIETAET B OJHOPOAHOE MAarHUTHOE I0JI€ NEPHEHANKYIIPHO MAarHUTHBIM
CUJIOBBIM JIMHUSAM. Tpaekropuel IBUKEHUS YaCTULIbI SIBIISETCA. . .

a) npsimast

0) mapabomna
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B) ciMpaib

T') OKPY>KHOCTb

13. Kak cBs3anbl Mexay coboit ammuntyna A u sHeprust W, nepeHocumMasi BOJHON? a) DHeprus
(W) porntopriionanbaa aMrintyze (A) B 4-0if cTeneHn

0) Dueprus (W) nponopiimonanbHa aMrutuTyae (A)

B) DHeprus (W) mponopiimoHaibHa KBaJpaTy aMIUTATY BT (A)

r) Oueprus (W) nponopuuoHaibHa aMIuiuTyzae (A) B 3-oit cteneHu

14. EMKOCTB KoOnme6aTenbHOT0 KOHTYpa paauonepenaTdnka ymeHsmunu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

a) YMEHbIIIUIACh B 4 pasza

0) yMeHbIIMIACH B 2 pa3a

B) yBEJIMUMIIACH B 4 pasa

r') HE U3MEHUJIach

15. Ilpu pe3onance:

a) Pe3KO pacTeT YacToTa KoieOaHui

0) KoeOaHus 3aTyXarT

B) 4acToTa KojeOaHui paBHA HYJIO

') COBIA/Ia€T YaCTOTa COOCTBEHHBIX U BBIHYKJICHHBIX KOJIeOaHUA

16. Kak Ha3bpIBarOTCSI BOJNHBI, B KOTOPBIX KONEOAHUS YACTUIl MIPOUCXOIAT B MEPHEHIUKYISIPHOU
IUIOCKOCTH K HAINIPaBJICHUIO PAaCpPOCTPAHEHUs BOJIH?

a) MOoNepeYHbIE

0) MpoI0JIbHBIC

B) COOCTBCHHBIC

') KOTEpEHTHBIE

17. Ilpu Habmonennu uHTEpPepeHIn HruoaeToBoro ceera B onbite KOHra pacctosHie Mexmy co-
CeHMMH TEMHBIMH MOJIOCAMH Ha 3KpaHe paBHO 2 MM. Eciu uCTOYHMK (hHOJIETOBOTO CBETa 3aMEHUTH HC-
TOYHUKOM KPAacCHOTO CBETa, JJIMHA BOJIHBI KOTOPOro B 1,5 pa3a Goiblie, TO 3TO pacCTOSHUE CTAaHET PaB-
HBIM ... MM.

a) 1.33

0)3

B) 1

r) 1.5

18. TInacTUHKY M3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIUHONW d = 2 MM MOMECTHIIU MEXIY Ia-
paJIEIbHBIMU HUKOJISIMH, B PE3yJIbTaTe YEro IJIOCKOCTh MOJISPU3ALUN MOHOXPOMATHUYECKOro CBETa IO-
BepHyaack Ha yroi 30 rpamgycos. Ilomne 3peHus moisipuMeTpa CTaHET COBEPIICHHO TEMHBIM MPU MUHU-
MaJbHOM TONIIHUHE (B MM) TIJIACTUHKH, PABHOM ...

a)2

0) 4

B) 6

r) 8

19. Ha nuagparmy ¢ KpyriibiM OTBEPCTHEM PajdycoM 2 MM IaJaeT HOPMAJIbHO HapasielbHbINH
My4YOK cBeTa IIMHOM BoJHBI 0,5 MkM. Ha myTu styyel, npomeAmmnx yepe3 0TBEpCTUe, Ha pacCTOSIHUU 1 M
MOMEINAIoT 3KpaH. B oTBepcTuu nuadparMsl Ui TOUKH HA 3KpaHe YKIAIbIBAIOTCH ...30H DpeHerns.

a) 8

0) 4

B) 9

r)5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIeAYIommM oopa3om. [Ipu koMHaTHOM
TEMIIepaType CBEUCHHE B BUIMMON 001aCTH criekTpa He HabmoaaeTcs. [1o Mmepe NOBBILICHHS TEMIIEpaTy-
pbl TEJIO HAYMHAET CBETUTHCS MAJUMHOBBIM IIBETOM, IEPEXOSIIMM B KpacHbId 1LBET («KpacHOe
KaJICHUE»),a 3aTeM B Oenblii («Oenoe kajaeHue»). 3aKkOHOMEPHOCTH M3MEHEHHs! LIBETa CBEUCHHS Tella MPH
HarpeBaHUH OOBICHSIIOTCS

a) 3akoHoM Credana-bonbimana

0) 3akonoM Kupxrodga
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B) 3aKOHOM DWHIIITECIHA
T') 3aKOHaMU cMmelnieHus: Buna

14.1.2. Dx3ameH

1. JI71s1 BOBHUKHOBEHHS TOKA B IIPOBOTHUKE HEOOXOAUMO, UTOOHI ...

A) Ha ero cBOOO/IHBIE 3aps/Ibl JEHCTBOBAIN CHUJIBI,

B) Ha ero cBoOoHbIE 3aps/Ibl AEHCTBOBAJIA TOCTOSIHHAS CHUJIA;

C) Ha ero cBoOo/IHBIE 3aps/bl AeiicTBOBaIa cuiia AMIepa;

D) Ha ero cBoOoHbIE 3apsabl B ONPEAEICHHOM HalpaBIeHUH JeiicTBOBaIa CHUJIA.

2. BoJIHBI KOT€pEHTHBI, €CIIU

A) UMEIOT OIMHAKOBYIO YaCTOTY;

B) pasnocth (a3 ux xoneGaHuil USMEHSIETCSI BO BPEMEHH;

C) UMEIOT MOCTOSHHYIO BO BPEMEHH Pa3HOCTh (ha3 KoineOaHUid;

D) umeroT KpaTHyIO 4acToTy.

3. Eciin paccTosiHME MEKy UCTOYHUKAMU YMEHBUIUTD B 2 pa3a, TO KaK U3MEHUTCS IIUPHHA 110JI0-
CBI [IPY UHTEPPEPEHLIUU OT ITUX UCTOUHUKOB IPU MPOUUX PABHBIX YCIOBHSIX:

A) yBenuuures B 2 pasa

B) ymenbimTes B 2 paza

C) He U3MEHHUTCS

D) yBenuuutcs B 4 pa3a?

4. Ha xpucraiax He Habmogaercs: Audpaxiys BUIUMOIO CBETa, IOTOMY YTO

A) JUTMHBI BOJIH BUAMMOTO CBETa MHOTO OOJIBIIIE MEXIIOCKOCTHOTO PACCTOSTHUS KpUCTaJLIa

B) nnuHbI BOJIH BUAMMOTO CBETa MHOTO MEHBIIIE MEXKIJIOCKOCTHOTO PACCTOSHUS KpUCTAILIA

C) xpuCTaJIJIBI HE MOTYT UCIOJIb30BaThCA B Ka4eCTBE TU(MPAKIIMOHHON pelIeTKI

D) sto cnenyet u3 ¢popmyinsl Bynsdpa—bparra

5. Ilonspusanus cBeTa JOKa3bIBAET, YTO CBET —

A) NOTOK 3apsKEHHBIX YaCTHUL]

B) norox HeWTpanbHBIX YACTHIL

C) nomnepeyHas BoJIHA

D) npononsHas BOJIH

6. JlroMuHECIIEHIIUS — 3TO U3IyUYEHHUE 3a CUET. ..

A) 2IIEKTpUUYECKOM SHEPruy, MOCTYNAOIIEN U3BHE.

B) mo6oro Buaa sHepruu, KpoMe BHYTPEHHEH; IIUTEIbHOCTh U3Ty4YeHUs OOblIe Iepruoa u3iy-
YaeMOM 3JIEKTPOMArHUTHOM BOJIHBI.

C) sHepruu, nocTymnarouie n3BHE; JIUTEIBHOCTh M3JIyYeHHs paBHA MEPUOy M3TydaeMOu Jiek-
TPOMAarHUTHOW BOJIHBI.

D) BuyTpenHeii aHepruu Tena.

7. Yem ommmuaetcs BoiHa e bpoiins ot Bonnsl Hpéaunrepa?

A) Bonna ne bpoiuis onMchIBaeT NMOBEIEHUE YACTHUIBI B OTCYTCTBUE BHEIIHEIO IOJIA; BOJIHA
[pénunrepa — BO BHEIIHEM CHUJIOBOM IIOJIE.

B) Bonna ne bpoiins minockas; Bonna Lpénunrepa chepuyeckast.

C) Bonna ae bpoitnsa nezaryxatomiasi; BoinHa Llpéaunrepa 3aryxatomasi.

D) Bonna HIpénunrepa onuchIBacT NOBEJEHUE YACTULIBI B OTCYTCTBUE BHEIIHETO II0JIS; BOJIHA JI€
bpoiinst — BO BHEIHEM CHUIIOBOM IIOJIE.

8. UTo Takoe CIHUH 31eKTpoHa?

A) CoOCTBEHHBIM MarHUTHBII MOMEHT 3JEKTPOHA, OOYCIIOBJIEHHBIM BpaIlleHUEM JJIEKTPOHA BO-
KpYI' COOCTBEHHOI OCH U TeM, 4TO JIEKTPOH UMEET 3apsl.

B) CoOcTBeHHBI MEXaHUYECKHM MOMEHT HMMITYJbCa JJIEKTPOHA, OOYCIIOBJICHHBIA BpalllEHHEM
AIIEKTPOHA BOKPYT COOCTBEHHOW OCH U TE€M, UTO 3JIEKTPOH 001a7jaeT MacCoi.

C) CoOCcTBeHHBI MEXaHUYECKUH MOMEHT AJIEKTPOHA, SIBJISIOUIUIICS KBaHTOBO-PEISTUBUCTCKUM
3 PeKToM, He UMEIOIINUM KIACCUYECKOTO UCTOIKOBAHMS.

D) CoOcTBeHHBIII MarHUTHBI MOMEHT 3JIEKTPOHA, OOYCIIOBJICHHBIM TEM, YTO 3JIEKTPOH HMEET
MarHUTHBIN 3apsiy.

9. I'MpOMarHuTHHIM Ha3bIBAETCS OTHOILLIEHUE. . .

A) 2IIEKTPUUYECKON TOCTOSHHOW K MArHUTHOM IIOCTOSIHHOM.
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B) MaruuTHO MOCTOSHHOM K 3JIEKTPUYECKONU ITOCTOSHHOM.

C) MarHUTHOrO MOMEHTA YACTULIBI K €€ MEXaHMUECKOMY MOMEHTY MMITYJIbCa.

D) anexTpuueckoro 3apsija 4acTUIbl K €€ Macce.

10. YkaxuTe hopMymMpoBKY npHuHIHMIA 3anpeTa [laymu.

A) B ob6nacty, r1e epeKphIBalOTCS BOTHOBBIE (DYHKITUH 3JICKTPOHA, HEBO3MOXKHO OTJIMYUTH OJMH
AJIEKTPOH OT JPYyToro.

B) MarnuTHO€ KBaHTOBOE YMCIIO M HE MOXET OBITh OO0JIbIIIE OPOUTAIFHOTO KBAHTOBOTO yHcia | —
MIPOEKITHS BEKTOPA HE MOXKET OBITH OOJIBIIIE €T0 MOJTYJIS.

C) CocrosiHue 37EeKTpOHa B aTOME OIpeessieTcs] HAOOPOM YeThIPEX KBAaHTOBBIX yucell. B onHOM
COCTOSIHUM HE MOXET OBbITh JBYX JIEKTPOHOB, MMEIOIINX OJMHAKOBBII HaOOp BCEX YETHIPEX KBAHTOBBIX
qucell.

D) B kBaHTOBOW MeXaHUKE MOXKHO OIPEAETUTH TOJIBKO ABE BEIMUMHBI: MOIYJIb MOMEHTA UMITYJIb-
ca ¥ OIHY U3 €T0 MPOEKIHil; HEONPEAEIEHHBIMU OCTAIOTCS ABE IPYTHeE MPOEKIUHU.

11. Ykaxxute GpopMyaupoBKy npuHIuma 3anpera [Taymm.

A) B ob6nacty, r1e epeKphIBalOTCS BOTHOBBIE (DYHKITUH 3JICKTPOHA, HEBO3MOXKHO OTJIMYUTH OJUH
AJIEKTPOH OT JPYyToro.

B) MarnuTHO€ KBaHTOBOE YMCIIO M HE MOXET OBITH OO0JIbIIIE OPOUTAIFHOTO KBAHTOBOTO yHcia | —
MIPOEKITHS BEKTOPA HE MOXKET OBITH OOJIBIIIE €T0 MOTYJIS.

C) CocrosiHue 37EeKTpOHa B aTOME OIpeaessieTcs] HAOOPOM YeThIPEX KBAaHTOBBIX yucell. B omHOM
COCTOSIHUM HE MOXET OBbITh JBYX JIEKTPOHOB, MMEIOIIUX OJMHAKOBBII HaOOp BCEX YETHIPEX KBAHTOBBIX
qucell.

D) B kBaHTOBOW MEXaHUKE MOXKHO OIPEAETIUTH TOJIBKO ABE BEIMUMUHBI: MOIYJIb MOMEHTA UMITYJIb-
ca ¥ OIHY U3 €TI0 MPOEKIHil; HEONPEAEIEHHBIMU OCTAIOTCS ABE IPYTHeE MPOEKIUHU.

12. Yto 0OBSICHSIET TOBTOPSIEMOCTh CBOMCTB aTOMOB B Ta0nmiie MeHeneena’?

A) Ilpunnun 3anpera [aymu.

B) [IpaBusno or6opa aJiss BHyTPHATOMHBIX ITEPEXOI0B AIEKTPOHA.

C) OpburanbHOE KBAaHTOBOE YMCIIO | IMEeT OrpaHn4YeHre 3HAYCHUEM TJIABHOTO KBAHTOBOT'O YKCIIA

n. [Iepexoq kK HOBOMY N BBI3BIBACT MOBTOPEHUE 3HAUEHUH | 1, ClIeIOBAaTEILHO, CBOMCTB.

13. Yto xapakrtepusyet nonpaska Jlanae?

A) 10710 MarHuTHOM COCTABJISIFONIEH B TIOJIHOM YHEPTUH AJICKTPOHA.

B) oo pensiTHBUCTCKON COCTABIISIONICH B MOTHOM SHEPTUH SJIEKTPOHA.

C) Bxiag cniHOBOro MOMEHTA MMITYJIbCa B IIOJHBIM MOMEHT UMITYJIbCa HJIEKTPOHA.

14. OpOurtanbHble MEXaHHYECKUH M MAarHUTHBI MOMEHTBHI 3JIEKTPOHA MPOTHBOMOJOXKHBI II0
HaIpaBJICHUIO IOTOMY, YTO. ..

A) 3a HampaBJIEHUE TOKA IPUHATO HANpaBICHUE ABMXKEHUS MOJIOKHUTEIBHOTO 3apsiia, a AIEKTPOH
— OTpULATeNbHAs YaCTHIIA.

B) snektpon o0nagaer ciuHOM, @ OpOUTAIBHBIN M CIIMHOBBI MOMEHTHI BCETa IIPOTUBOIIOIOKHO
HalpaBJICHBI.

C) B 2JIEKTPOMarHUTHOM II0JIE AJIEKTPUUECKUII U MAarHUTHBIN BEKTOPBI HANPSKEHHOCTH BCErna
B3aUMOIEPIEHIUKYIISPHBI.

15. DddexruBHas macca — 370...

A) Macca 371eKTpoHa B TBEPJIOM TeJle, KOTOpasi OTIMYAETCA OT MAacChl AEKTPOHA B BaKyyMe.

B) Macca anexTpoHa, B3auMOJIEHCTBYIOLIETO C MEKTPOMArHUTHBIM TIOJIEM.

C) nmpubnmxeHue, Mo3BOJISIONIEe a0CTParupoBaTHCS OT B3aUMOACHCTBHS JIEKTPOHA C PEIIETKOM.

16. Cytp npaBuna Maruccena:

A) YrenbHoe cONpOTUBIIEHUE TPOBOIHUKOB MPONOPLMOHATIBHO TEMIIEpAType.

B) Jlio6oe HapymieHHe MEPHOANYHOCTH KPHUCTAIUTUYECKOW PEIIETKH MPUBOAUT K YBEIUYCHHUIO
YIETBHOTO COMPOTUBIICHUS.

C) Ha temneparypHy0 3aBUCUMOCTb YAEIBHOIO CONPOTHUBIEHUS BIMSET TOJBKO U3MEHEHHE aM-
IUINTY/IBI KOJIeOaHUH aTOMOB PEIIETKN C U3MEHEHUEM TeMIIEPATYPbI

17. B coOCTBEHHBIX MOJYIPOBOAHUKAX ypoBeHb Depmu pacronaraetcst BOIU3M. ..

A) nHA 30HBI MPOBOJIMMOCTH.

B) cepenunsl 3anpeménHoil 30HbI1.

C) moToKa BaJI€HTHOM 30HHI.
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18. OCHOBHBIM CBOMCTBOM B ONTUYECKH AKTUBHBIX BEIIECTBAX SIBISICTCS

A) oTpaxkeHue

B) nmpenomnenue

C) BpailieHuE MIOCKOCTH MOJSPU3ALNH

D) nBoiiHoe myuenpenomieHue

19. TTonockl paBHOM TOJITMHBI HAOIIOAAIOTCS MPU UHTEPHEPEHITNH Ha ...

A) mIockonapaiiebHON MIIACTUHKE

B) nnenke mocTOSTHHON TOJIITUHBI

C) knune

D) ruteHke nepeMeHHOM TOITUHBI

20. PaccTosiHHE OT UCTOYHUKOB JI0 3KpaHa YMEHBIIWIMU B 4 pa3za. Kak usMeHuTCs mMpUHA UHTEP-
(bepeHIMOHHON TOJIOCH! TIPU MPOYUX PABHBIX YCIOBUSX:

A) ymeHpIIMTCS B 2 pasza

B) yBenuuurcs B 4 paza

C) ymenbmTes B 4 pasza

D) e nzmenurcs?

14.1.3. TeMmbl KOHTPOJILHBIX padoT

®dusuka

1. B nentpe nudpakuuoHHON KapTUHBI OyIeT HaOMI0AaThCs CBETIIOE MATHO Ipu nudpakuuu Ope-
HEJIsl Ha KPYIJIOM OTBEPCTHUH, €CIIM OHO OCTaBJISIET OTKPHITBIMU

A) nBe 30HbI OpeHens;

B) uetsipe 30Hb1 Openens;

C) mectb 30H Openens;

D) tpu 308b1 @penens.

2. ®u3nyeckas BEKTOpHasl BEJIMYMHA, OIpeiesieMasl OTHOIIEHUEM CHIIbI, ¢ KOTOPOW 3JIeKTpocTa-
TUYECKOE T0JI€ AEUCTBYET HA NOJOXKUTEIbHBIM 3JIEKTPUUECKUN 3apsijl, K YMCIOBOMY 3HAUEHHUIO 3TOTO 3a-
psiaa, Ha3bIBACTCS:

A) INIOTHOCTBIO SHEPTUH JIEKTPOCTATHUECKOTO OIS

B) norenmanom 31eKTpoCTaTUYECKOrO MOJIS;

C) HanpspKEHUEM JIEKTPOCTATHUECKOIO MOJIS;

D) HanpsKeHHOCTBIO AJIEKTPOCTATUYECKOTO MOJISL.

3. Kakue nelicTBUS 3JIEKTPUUYECKOrO TOKAa HAOIIOAAIOTCS MPU MPOIYCKAaHUM TOKA Yepe3 MEeTauIu-
YECKUN MPOBOIHUK?

A) TemnoBoe, XMMUYECKOE U MarHUTHOE IEHCTBUS.

B) Xumuueckoe 1 MarHuTHOE ACHCTBUS, HATPEBAHUS HET.

C) TeroBoe U MarHUTHOE JeMCTBUE, XUMUUYECKOTO JICHCTBUS HET.

D) TerioBoe u XMMHUYECKOE IEHCTBUE, MATHUTHOTO JICUCTBHS HET.

4. YkaxxuTe NpaBUIbHBIN OTBET:

A) nonoOHO TOMY, KaK 3JIEKTPUYECKOE I0JI€ CO3/AETCs IIEKTPUUYECKUMHU 3apsiiaMy, MarHUTHOE
I10JI€ TIOPOXKIAETCsl MAarHUTHBIMU 3apsaMu;

B) marauTtHOe nosie co31aéTcs TOABKO ABMKYIIUMHUCS JIEKTPUUECKUMU 3apsiiaMu;

C) marHuTHOE MOJIe NOPOXKIACTCA, KaK JBIKYILIUMUCS, TaK U HETOABUKHBIMH 3JIEKTPHUUECKUMHU
3apsaamH.

D) maruuTHOE 1os1€ — BUXPEBOE.

5. Kakue u3 cienyromux yTBepKIeHUN NpaBUIbHbI?

A) nepuos rapMOHMUYECKUX KojeOaHUH MPONOPLMOHAIICH UX aMIUIUTY/IE;

B) nepuon rapmoHnyeckux KoneGaHuil MponopLHOHATIEeH KBaIpaTy UX aMIUIUTYIbI;

C) nepuosa rapMOHMUYECKUX KOJIeOAHUM HE 3aBUCHUT OT MX aMILIUTY/IbI;

D) nepuon rapMoHHYECKUX KoJleOaHU HE 3aBUCUT OT BPEMEHU

6. CBeTOBBIE BOJIHBI KOTEPEHTHBI, €CIIU Y HUX

A) COBMaJarOT aMILIUTY/IbI;

B) coBmanarot 4acToThI;

C) nocrosiHeH cnBHT (has3;

D) coBnanaroT yacToThl ¥ HOCTOSIHEH CABUT (a3.
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7. PaccrosiHue OT HCTOYHUKOB J0 3KpaHa YMEHbUIMIH B 4 pa3a. Kak usmenuTcs mmpuHa uarepge-
PEHLIMOHHOM MOJIOCHI IPH MTPOYUX PABHBIX YCIOBUSAX:

A) ymeHpIIMTCS B 2 pas3a

B) yBenuuurcs B 4 paza

C) ymenbmTes B 4 pasza

D) e uzmenurcs?

8. ludpakunonHas kapTuHa HAOIIOMAETCS HA HEMPO3PAYHOM JHCKE, 3aKphIBAIOIINUM 5 30H Dpene-
ns1. B ienTpe audpakiinoHHON KapTUHBI HAOII0IaeTCS

A) MakCUMyM MHTEHCHUBHOCTH;

B) MMHUMYM MHTEHCUBHOCTH;

C) TeHb OT IUCKA;

D) cetiioe nisiTHO

9. JIBoifHOE My4enpesioMIeHUE CBETa B KpUCTalsIaX 00yCIIOBICHO. ..

A) 3aBUCHMOCTD JUAJICKTPUUECKON TPOHUIIAEMOCTH OT HAIPABJICHUS B KPUCTAILIE;

B) AHuzoTtponueil KpucTauios;

C) 3aBUCHMOCTBIO MOKA3aTeNsl IPETOMIIEHUS OT HAIIPABJIEHUS B KPUCTAILIE;

D) 3aBUCHMOCTBIO CKOPOCTBIO pAaCIIPOCTPAHEHMSI CBETA B KPUCTAILIIE OT HAPABJICHMUS.

10. YkaxuTe hopMymMpoBKY npHuHIHMIA 3anpeTa [laymu.

A) B ob6nactu, r1e epeKphIBalOTCS BOTHOBBIE (DYHKITUH 3JICKTPOHA, HEBO3MOXKHO OTJIMYUTH OJUH
AJIEKTPOH OT JPYyToro.

B) MarnuTHO€ KBaHTOBOE YMCIIO M HE MOXET OBITh OO0JIbIIE OPOUTAIFHOTO KBAHTOBOTO yKcia | —
MIPOEKITHS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOTYJIS.

C) CocrosiHue 37EeKTpOHa B aTOME OIpeessieTcs] HAOOPOM YeThIPEX KBAaHTOBBIX yucell. B onHOM
COCTOSIHUM HE MOXET OBbITh JBYX JIEKTPOHOB, MMEIOIIUX OJMHAKOBBII HaOOp BCEX YETHIPEX KBAHTOBBIX
qucell.

D) B kBaHTOBOW MeXaHUKE MOXKHO OIPEAETIUTH TOJIBKO JABE BEIMUMHBI: MOIYJIb MOMEHTA UMITYJIb-
ca ¥ OZIHY U3 €T0 MPOEKIHil; HEONPEAEIEHHBIMU OCTAIOTCS ABE IPYTHe MPOEKIUHU.

14.1.4. Tembl 1a00paTOpHBIX padoT

W3ydyeHue BpaIaTreabHOro U MOCTyNaTeIbHOIO ABMKEHUN Ha MalllMHEe ATByIa

Omnpenenenne OTHOLLIEHUS TEINIOEMKOCTEN ra3a MeronoM Knemana-/lezopma

Omnpenenenre yaeabpHOTO 3apsaa dJIEKTpOHa METOJIOM MarHeTpoHa

N3yuyenue audpakiuu Ja3epHOro U3Iy4EeHUs OT LIeu

N3yueHne cnekTpa atoma BOAOPOAA

Onpenenenre MUPUHBI 3aPEUIEHHON 30HBI MOJIYIIPOBOJHUKA 10 TEMIIEPATypPHOI 3aBUCUMOCTHU
00paTHOTO TOKa A10/a

14.1.5. MeToanueckue peKOMeHAallUN

YueOHbI MaTepuan u3naraercs B GpopMme, MPEAroararoiieii caMoCTOSTEIPHOE MBIIIJICHHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu »ToM caMocTosiTeNbHAs paboTa CTYIACHTOB UTPAET PEUIAIONIYI0 POJib B
XO0JI€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUILUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHUCKOM
y4eOHO-METOIMYECKOT0 U MporpaMmMHOro odecnieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAaHOM.

B npouecce n3ydeHus TUCHUIUIMHBL sl TY4IIET0 OCBOCHHS MaTepuaia HEOOXOAUMO PEeryispHO
oOpalarbCsi K peKOMEHIyeMO JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTa Ha caiiTe YHHBEpCcUTETa 00pa30BaTeNbHBIMH PECypcamMu SJIEKTPOHHO-
OMONIMOTEYHONW CHUCTEMBI, a TaKXe OOIIEJOCTYNHBIMU HMHTEPHET-NOpPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIC U CHEIUATM3UPOBAHHBIC MATEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

[Tpu caMOCTOATETHPHOM H3yYEHUH TEM CIEIYyHTe PEKOMEH IAIUSM:

- YTCHHUC WX INPOCMOTp MaTCpuajia H€O6XOI[I/IMO OCYHMECCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIeH; Ha OCHOBAaHUU U3YUYEHHOTO COCTAaBUTh Te3UChl. OCBOMB MaTepHall, MOMbITAThCSI COOTHECTH TEOPUIO
C OpUMepaMu U3 NPaAKTUKHU;

- €CIIi B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJIEAYeT BBISICHUTh MX 3HAYCHUE JJI1 MOHUMAHUS J1ajb-
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HEHIIEro MaTeprala;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YUEHHOE, OTBEYATh HA MPEJI0AKEHHbIE BOIIPOCHI.

CTyIeHThl MOTYT TOJy4aTh WHAWNBUAYAJIbHBIE KOHCYIBTAI[UM C KCIOJIB30BAHUEM CPEACTB Teje-
KOMMYHHKAITIH.

[To mucrUIuIMHE MOTYT MMPOBOAMTHCS JOTIOTHUTENBHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmicanue
BeOMHAPOB MyOIHMKYyeTCsl B KaOWHETEe CTyJCHTa Ha caliTe YHHUBEpPCUTETA. 3aich BeOMHApa IMyOJIUKYEeTCS B
AIIEKTPOHHOM Kypce 1O AUCLUIUINHE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBanme 1Mo BOIpocam K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpruBaeTcs: JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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