MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKMI TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUSI U PAJIUODJIEKTPOHUK»
(TYCVP)

HTYDYP s enapravea o
“f UNIVERSITY JupekTop nenapramMeHTa 00pa3oBaHHS

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109
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Hanpasnennocts (npodmis) / cienmanu3zamus: CucreMbl aBTOMATH3HPOBAHHOIO POEKTHPOBAHUA
®opma o0yueHUs: 3a04Hasl (B TOM 4YMcje ¢ NMPUMeHEHHeM IMCTAHUMOHHBIX 00pa3oBaTeJbHBIX
TEXHOJIOTHil)

QaxynpreT: @0, PaKyJbTeT JUCTAHIHOHHOIO 00yYeHH S

Kadenpa: KCYII, Kajdeapa koMIbIOTEPHBIX CHCTEM B YIIPABJIE€HUH U IPOEKTHPOBAHUM

Kypc: 1, 2

Cemectp: 1,2, 3

VYueOnslii man Habopa 2018 ronxa

Pacnipenenenue pabouero BpeMeHu

Ne Bunel yueGHOI nesTeNbHOCTH 1 cemectp | 2cemectp | 3 cemectp | Becero | Enunuiibt

1 |CamocrosrenbHas paboTa moj 8 12 8 28 4acoB
PYKOBOJICTBOM TIpEIoIaBaTeNst

2 |JlaGoparopHble pabOThI 8 8 8 24 4acoB

3 |KoHTpoab camocTosATeIbHONU PabOTHI 4 4 4 12 4acoB

4 | Bcero KOHTaKTHOU pabOThI 20 24 20 64 4acoB

5 |CamocTtosTenbHas paboTa 84 111 79 274 4acoB

6 |Bcero (6e3 sk3ameHa) 104 135 99 338 4acoB

7 |IlogroroBka u caada Sk3ameHa / 4 9 9 22 9acoB
3aueTa

8 | OO6mas Tpya0eMKOCTh 108 144 108 360 4acoB

10.0 3.E.

KonTponbable paboThl: 1 cemectp - 2; 2 cemectp - 2; 3 cemectp - 2
3auet: 1 cemecTp
Ok3amMmeH: 2, 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokost Ne 125 ot « 24 » 7 2018 r
JIMCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (crenuanbHocTH) 09.03.01 MuopmaTnka W BBIUMCIUTENbHAS TEXHUKA, YTBEPXKICHHOTO
12.01.2016 roma, paccmMoTpeHna u o00peHa Ha 3aceqaHuu Kadeapbl GU3UKU «  » 20
roja, mpoTokos Ne

PazpaboTunku:
noreHt kad. TOO 10. B. Mopo3zoBa
JoteHT kad. hpuzuku A. B. MenoBHuk

3aBenyroumii odecneunBaronien kag.
(10737041 E. M. Okc

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM M BBINTyCKarowei kadeapoii:

JHexan 10 . I1. Yepkammna
3aBeyrOnIMi BeIMTycKaromen kad.

KCVII 10. A. Ulypeirun
OKCIEPTHI:

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

Houent xadenpsl pusuku (HU3HKH) A. B. MenoBHuk
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
DopMHUpPOBAaHUE Y CTYICHTOB IEJIOCTHOTO MPEICTABICHUS O (PU3NYECKUX MPOIECCax U SBICHUSX,
MPOTEKAIOIIUX B MPHUPOJAE, MOHMMAHUS BO3MOXKHOCTEH COBPEMEHHBIX HAyYHBIX METOIOB MO3HAHUS
MIPUPOJIBI U BJIAJICHUS UMH Ha YPOBHE, HEOOXOAMMOM JIJIS PEIICHUS MPAKTHYCCKUX 3a/1a4, BOSHUKAIOIINX
MIPH BBITIOJIHEHUU MPOGECCHOHATBHBIX 3a/1a4.

1.2. 3agauy JUCHUILIMHBI
— OcCBOEHHE CTyJIEHTaMH OCHOBHBIX IIOHSTHH, 3aKOHOB W Mojeieil (U3UKH, METOJIOB
TEOPETUYECKOTO0 M JKCIEPUMEHTAIBHOTO HCCIECNOBaHUS B (PHU3UKE, METOJIOB OIICHOK IOPSIKOB
(bU3UYECKUX BEIMYUH U YMEHUE UX UCIIOJIb30BaTh.

2. MecTo aucuunianHbl B cTpykrype OIIOII
Huctummaa «®@usuka mist uapopmarukny (b1.B.OJ1.17) otHocuTcs k Onoky 1 (BapuaTtuBHAs
4acTh).
[TpenmecTBYOMUMY ~ TUCHUIUIMHAMY, (DOPMHUPYIOIIMMHA  HadajdbHBIC 3HAHUS, SBISIOTCS:
Matemaruka, @uzuka 11 ”HPOPMATHKH.
[Tocnenyromumu JTUCHUTUTMHAMU SIBJISIFOTCSL: bezonacHocthb KU3HENIEATEeIbHOCTH,
BrruncnutensHas matematuka, Mexanuka, Ousuka ais nHGOPMaTHKU.

3. Tpe6oBaHus K pe3yJibTATaM OCBOEHHS THCUMILIMHbI

[Tpouecc u3yueHus: AMCUUILIMHBI HAIIpaBlieH Ha (POPMHUPOBAHUE CIEAYIOUIUX KOMITETEHITHI:

—  OK-7 criocoOHOCTBIO K CaMOOPTraHU3aluKi U CaMOOOPa30BAHHUIO;

— OIIK-5 cnocoOHOCTBIO pemiaTh CTaHIAPTHBIE 3a/1a4l MPO(EeCCHOHATBHON ACSITEILHOCTH Ha
OCHOBE WH(POPMALMOHHON W OuOIMOrpaduveckoil KynbTypel C IPHUMEHEHHEM HWH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI U C Y4ETOM OCHOBHBIX TpeOOoBaHUI HHPOPMALIMOHHOM 0€301aCHOCTH;

— IIK-2 cnocobHocThIO pa3zpadaThiBaTh KOMIIOHEHTHI alllapaTHO-IIPOrPaMMHBIX KOMIUIEKCOB U
0a3 TaHHBIX, HCIIOJIB3YSI COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEACTBA M TEXHOJIOTUHU MPOTPAMMHUPOBAHHUS;

B pe3ynbraTe u3yueHus: AUCUUTUIHHBI 00 y4YaIOIHICs TOJKEH:

— 3HATh OCHOBHBIC TIOHSTHS, 3aKOHBI M MOJCITH MEXaHWKH, MOJICKYJISPHON (QU3UKH U
TEPMOJMHAMUKH, DJCKTPUYECTBA M DSJCKTPOMArHETH3Ma, KOJIICOAHWH M BOJH, BOJHOBOW ONTHKH,
KBaHTOBOI ONTUKU, aTOMHOU (PU3UKHU, GUBUKH TBEPAOTO Tela;

— yMeThb peliaTh THUIOBBIE 3a/la4d 110 OCHOBHBIM pa3zjieiaM (QH3UKHM C HCIOJIb30BAHUEM
METOZOB MAaTEeMaTW4YeCKOrO aHalM3a; HWCIOIb30BaTh (DU3MUYECKHE 3aKOHBI NMPH aHATU3E W PEIICHUH
npobiuem;

— BJAIeTh METOJAaMH OKCIIEPUMEHTAJIBHOTO HCcleNoBaHus B (u3nke (IUIaHUPOBAHHE,
MIOCTAaHOBKA U 00pabOTKa pe3yIbTaTOB SKCIIEPHUMEHTA).

4. O0beM AUCHHMILVIMHBI U BUbI y4eOHOH padoThl
OOmast TpyAOEeMKOCTh AUCHUIUTUHBI cocTaBisieT 10.0 3aueTHBIX €IWHUIBI M TPEICTAaBIICHA B
tabmune 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb JTUCIUIIMHBI

Buapsl yueOHOI AesITENBHOCTH Bcero gacos Cemectpsbl
1 cemectp 2 cemecTp 3 cemecTtp

KonTakTtHas pabora (Bcero) 64 20 24 20
CamocrosTenbHas paboTa 1noj 28 8 12 8
pykoBojacTtBoM npernoaasatens (CPIT)
JlaGopatopHbie paboThI 24
KoHnTponb camocTosTenbHOM paboThl 12 4 4
(KCP)
CamocTtosTenpHas padora (Bcero) 274 84 111 79
[TonroroBka Kk KOHTPOJIBHBIM paboTaM 44 24 10 10
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OdopmieHune oT4eTOB MO Ja00PATOPHBIM 24 8 8 8
pabotam
[ToaroToBka K 1a00paTOpHBIM padoTaM 12 4 4 4
CamocrosTenbHOE U3yYeHUE TEM 194 48 89 57
(BOTIPOCORB) TEOPETHUYECKOM YacTh Kypca
Bcero (6e3 ax3ameHa) 338 104 135 99
IloxnroroBka u ciaya 3K3aMeHa / 3a4yera 22 4 9 9
OO1wast Tpya0eMKOCTb, 4 360 108 144 108
3ayerHble EnuHUIbD 10.0
5. Conepxxanue qUCUUNIMHBI
5.1. Pa3nesnsl JUCHUIIMHBI H BUALI 3aHATHHA
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATHH TPUBEACHBI B Ta0buIe S.1.
Tabmuna 5.1 — Pa3aens! JUCHUINIMHEBL U BUABI 3aHATHI
Bcero
Ha3zpanus pa3aenoB TUCIUATIIMHBI CPII, 4 Jlab. KCP, g Cau. 4acos | DopmHpyembIe
pab., u pab., q (6e3 KOMIICTCHITHH
JK3aMeHa)
1 cemectp
1 KunemaTuka U [uHaMHUKa IBUKECHUS. 1 0 4 6 7 OK-7, OIIK-5,
[1K-2
2 Mmynibe ¥ DHEpTHUsL. 1 0 6 7 OK-7, OIIK-5,
[1K-2
3 MexaHuKa )XKUIKOCTH. 0 0 7 7 OK-7, OIIK-5,
[1K-2
4 MexaHuKa TBEpOTO Tela. 1 4 12 17 OK-7, OIIK-5,
[1K-2
5 Cuna BCEeMUPHOTO TATOTEHUS. 1 0 5 6 OK-7, OIIK-5,
l"apmonnueckue koneOaHus. I1K-2
6 PenstuBuCTCKas MEXaHUKA. 0 0 7 7 OK-7, OIIK-5,
[1K-2
7 MonekynsipHO-KUHETHYECKask TEOpUs 1 0 6 7 OK-7, OIIK-5,
BEIIECTBA. [1K-2
8 YpaBHEHUE COCTOSIHUS UACATBHOTO 1 4 12 17 OK-7, OIIK-5,
rasa. [1K-2
9 IIpuHIMIIBI TEPMOIUHAMUKH. 1 0 ) 6 OK-7, OIIK-5,
W3onapameTrprueckue mporecchl [1K-2
HIeaILHOTO Ta3a.
10 Bropoe Hauano TepMOAMHAMUKH. 1 0 6 7 OK-7, OIIK-5,
[1K-2
11 PeanbHble ra3pl. @a3oBble MEPEXOBI. 0 0 6 6 OK-7, OIIK-5,
[1K-2
12 TloBepxHOcTHOE HaTshkeHHE. OOIIHe 0 0 6 6 OK-7, OIIK-5,
CBOMCTBA KHUJIKUX PACTBOPOB. ITK-2
Hroro 3a cemectp 8 8 4 84 104
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2 cemecTtp

13 DnexTpocTaTHKa. 2 0 4 20 22 OK-7, OIIK-5,
[1K-2

14 T1oCTOSIHHBIM PTEKTPUUECKUN TOK. 2 0 20 22 OK-7, OIIK-5,
[1K-2

15 MarueTusm. 3 4 26 33 OK-7, OIIK-5,
[1K-2

16 DnexTpuueckue KoiaeOaHus U BOJHBI. 2 0 19 21 OK-7, OIIK-5,
[1K-2

17 BomnxoBas onTHKa. 3 4 26 33 OK-7, OIIK-5,
[1K-2

Hroro 3a cemectp 12 8 4 111 135

3 cemectp

18 AtomHas usuka. 2 4 4 21 27 OK-7, OIIK-5,
[1K-2

19 Beenenue B pU3UKY TBEPOTO TENA. 2 4 20 26 OK-7, OIIK-5,
[1K-2

20 AToMHOE SAPO. 2 0 14 16 OK-7, OIIK-5,
[1K-2

21 PapuoakTuBHOCTB. SInepHbIe 1 0 12 13 OK-7, OIIK-5,

peaKkiuu. I1K-2

22 DneMeHTapHbIC YACTUIIBI. 1 0 12 13 OK-7, OIIK-5,
[1K-2

Hroro 3a cemectp 8 8 4 79 99

Hroro 28 24 12 274 338

5.2. Conep:xanue pa3aes10B AMCHHILUIHHBI (CAMOCTOSITETbHAS Paf0Ta MO PYKOBOACTBOM

npenojaBareJis)

Copneprxanue pa3enoB JUCHUIUIMH (caMoCTOsITeIbHAs paboTa o/ pyKOBOACTBOM IPENOAaBaTENs)
MIpUBEIEHO B Tabnuie 5.2.
Tabmuua 5.2 — CopnepkaHue pa3ieioB AMCLUIUIMH (caMocTosITeIbHass padoTa MOJ PYKOBOICTBOM

MIPENO0/1aBaTelIs)

Coneprxanne pa3iesioB JUCITUTUTMHBI

Cucrema xkoopauHat. CKOpOCTh U
yckopenue. Bektopnas anreOpa.
KunemaTtuka marepraabHON TOUKH.
CKopocTb U yCKOpPEHHE ITPU
KPUBOJIMHEWHOM JIBUkeHUH. KnHemaTuka
BpAIlaTEIbHOTO JBUKEHUS. 3aKOHBI
neroxkeHud. [Tonsitue cunbl. Bropoit 3akoH
Herorona. Macca. Tperuii 3akoH HeroToHa.
WNHepunanpHble CUCTEMBI OTCUETA.

Tpynoemkocts, | DopMupyemblie
Ha3zBanus pasnenos (camocrosiTenbHas paboTa nox pyA ’ PMHPY
q KOMIICTEHIHH
PYKOBOJICTBOM ITpenojaBaTeis)
1 cemectp
1 Kunemaruka u Meton koopaunat. Bekropsl. OnpeneneHus 1 OK-7, OIIK-5,
JMHAMUKA JABW)KEHHS. | TEPBUYHBIX (PU3MUECKUX TEPMUHOB. [1K-2
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HeunepuuanbHbie CHCTEMBI OTCUETA.
[Tpuniun oTHocuTenbHOCTH ["anunes

Htoro

2 mnynbe 1 SHEprusl.

LenTp nuepuuu (LEHTp Macc)
MpoTshKeHHOTo Tena. Onpenenenue
II0JIOXKEHUS LIEHTPa Macc Y IPOCTHIX TEJ.
Nmmynse Tema. Mexanndeckas padbora u
KMHeTH4eckas 3Heprus. KoncepsarupHbie
cuibl. [Totennuansuas sueprus. ['paguenr.
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU

Htoro

OK-7, OIIK-5,
[1K-2

4 MexaHuKa TBEpAOTO
Tena.

VYupyrue cBoiicTBa TBEp/bIX TeJl. 3aKOH
I'yka. Moaynb FOHra u oTHOIIIEHHE
[Tyaccona. [ledopmarius cxxarus
3aKperyIeHHOTo cTepkHs. Tepmudeckas
nedopmarus TBepAbIX Ten. JuHaMuka
TBEPAOro Tena. MOMEHT HHEPIUU TBEPIOTO
Tesia. MOMEHTBI MHEPIIUH HEKOTOPBIX
MPOCTHIX Tesl. MOMEHT cuiibl. MOMEHT
umnynbca. TpexmepHoe BpameHHe TBEPIbIX
TeN.

Hroro

OK-7, OIIK-5,
[1K-2

5 Cuna BCEeMUPHOTo
TATOTCHUSI.
['apMonmnyeckune
KOJIeOaHusI.

Cuna BCEeMHPHOTO TSATOTEHUS. 3aKOH
BCEMHUPHOTO TATOTeHUsT Hhl0TOHA.
I'paBuTanus BOIU3H NPOTIKEHHBIX TEII.
[IpunuBHble cunel. 3anada Kemiepa. Manbie
KoJieOaHusi. DHEprus KoiaedaTeabHOTO
neuxkeHust. ClioKeHHe 0JTHOMEPHBIX
koJyiebanuii. buenus. CioxeHue B3auMHO
MePIeHIUKYISIpHBIX KoneOanuil. Konebanus
CBSI3aHHBIX MAsTHUKOB.

Hroro

OK-7, OIIK-5,
[1K-2

7 MoJtekyIsipHO-
KHUHETHYECKasi TEOpus
BEIIECTBA.

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO-
KHHETHUYeCKo! Teopuu. HekoTopble MOHATHS
TEOpPUHU BEPOATHOCTH. [In0oTHOCTH
pacripeienieHus: BeposITHOCTU. Bpems u
JUTHHA CBOOOTHOTO TIpoOera MOJIEKyI B rase.
IIponeccel nepenoca. Koagppuiments
nepeHoca B rase. Pacripenenenue sHepruu
MEX]y MOJIEKYJIaMH BEIIEeCTBA.

Hroro

OK-7, OIIK-5,
[1K-2

8 YpaBHeHue
COCTOSTHUS UJICATTLHOTO
rasa.

JlaBneHue uaealbHOro ra3a Ha TBEpAyI0
CTEHKY. YpaBHEHUE COCTOSIHHS HI€ATbHOTO
raza. bapomerpuueckas popmya.
BnyTtpennss sHeprus rasa.
Anmnabarudeckuii mporecc. ['a30Bbie
3aKOHEI. TeImI0eMKOCTh HIeaIbHOIO Ta3a.

Hroro

OK-7, OIIK-5,
[K-2

9 ITpuHUHUNBI

Tepmogunamuueckuit meron. [IpuHuun

OK-7, OIIK-5,
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TEPMOJIMHAMUKH.
N3onapamerpuyeckue
IPOIECCH] UAEATBHOTO
rasa.

temneparypsbl. [IpuHIUI SHTpONUY.
AbcouoTHas TeMIiepatypa u abcooTHas
sHTponus. [IpuHIUN HEpruu: TEIIoTa u
pabora. M3oTepmudeckuii mporecc.
N3oxopuueckuit mponecc. M3obapuaeckuit
npouecc. AnuadaTuyeckuii mpouecc.
[Tonutponuueckuii nmpouecc.

Hroro

[1K-2

10 Bropoe Hauano
TEPMOIMHAMUKH.

[uxnuaeckue (Kpyroewie) mporecchl. L{uki
nusenbHoro asurarens. Luki Kapno.
Bo3spacranue sHTponMH B Iiporieccax
BbIpaBHUBAHMS. 3aKOH BO3PACTAHUS
SHTPOITMH U HEOOPATHUMOCTb.

Hroro

OK-7, OIIK-5,
[1K-2

Uroro 3a cemecTp

2 cemecTp

13 DnekTpocTraTuka.

DIEKTPUYECKHI 3apsi/l B BaKyyMe. 3aKOH
Kynona. Hanps’>keHHOCTB JIEKTPUYECKOTO
nonst. [Ipunuun cynepnosunuu. Ilonstue
notoka. Teopema ["aycc. Dnexkrpruueckoe
roJsie B AudaeKkTpukax. [IpoBogHuKM B
ANEKTPUYECKOM II0JIE.

Hroro

OK-7, OIIK-5,
[K-2

14 TTocTOSHHBIH
ANEKTPUYECKUN TOK.

OnexTpuueckuid Tok. [IMOTHOCTH TOKa.
YpaBHEHHE HENPEPBIBHOCTH.
DnexTpoasuxkyas cuna. [lanenue
HanpspkeHus. Pa3HOCTb MOTEHIMANOB. 3aKOH
Oma. ConpoTuBiieHHE NPOBOAHUKOB. 3aKOH
Owma B muddepennmanbHon hopme.
CepxnpoBoauMOCTb. MOIITHOCTB TOKA.
3akon Jlxoyns—IJlenma. [IpaBuna
Kupxroda amns nieneit mocTosHHOTO TOKa

Hroro

OK-7, OIIK-5,
[1K-2

15 MargeTusm.

MaruuTHOoe nosie. MaruuTHast UHAYKIUS.
Cunossie muauy. [IprHINT Cymepro3uIIny.
3akoH buo—Casapa—1Jlamaca. Cuiia
Jlopenna. D¢ dext Xomra. MarautHoe moJie
B BEIIECTBE. DJICKTPOMAarHUTHAsT MHTYKIIHSL.
VYpaBHenus Makcsemna.

Hroro

OK-7, OIIK-5,
[1K-2

16 Dnextpuueckue
KOJIe0aHUs ¥ BOJHBI.

Onektpuueckue konedanus. Ooume
CBEJICHUS O KOJICOAHUSIX.
KBasucrammonapusie Toku. CBOOOIHBIE
rapMOHHYECKHE KoieOaHusl B KOHTYype 0e3
aKTUBHOTO conpoTuBieHus1. CBOOOTHbBIE
3aTyXarllue JEeKTPUIECKUe KOoeOaHusl.
BriHyX1€HHBIC 2IEKTpUIECKUE KOIeOaHms.
Pe3onanc. DneKTpoMarHuTHHIE BOJIHBI.
['enepanus 371€KTPOMarHUTHBIX BOJIH.

OK-7, OIIK-5,
[1K-2
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JubdepennmanbHoe ypaBHEHHE
3JIEKTPOMAarHUTHOM BOJIHBL. Jlucniepcus
BOJIH. Pa3oBas ¥ rpynnoBas CKOpOCTb.
DHeprus U UMIYJIbC 3JIEKTPOMAarHUTHOTO
TOJIA.

Hroro

17 BoaHoBas onTHUKa.

Pa3BuTHe npeacraBaeHuii 0 mpupoie cBeTa.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTD
CBETOBBIX BOJH. MHTepdepenius cBera.
OmnpiT FOnra. UnTepdhepenus B TOHKUX
IJieHkax. 3epkana @penens. bunpuzma
O®penens. [Ipunnun [Molirenca—®penens.
Merton 308 @penens. [udpaxus Openenst
Ha KPYTJIOM OTBEPCTUU U JTUCKE.
[Tonspuzanus cBera. EcrecTBEeHHbIN U
NoJIsIpu30BaHHbIN cBeT. CTeneHb
nossipu3anuu. 3aKkoH Maioca.
[Tonsipu3zanus npu OTpaKEHUU U
npenomiieHuu. [lonaspuzanronssie mpruOOpbI

Hroro

OK-7, OIIK-5,
[1K-2

Hroro 3a CEMECTP

12

3 cemecTp

18 AtomHas u3uka.

KBanToBas ontuka. ATomHas pu3nka
(a1eMeHTapHas Teopusi aToMa). DIEMEHTHI
KBAaHTOBOI MEXaHUKU. ATOM BOJOPOJIa B
KBAaHTOBOW MexaHuKe. Bzaumoencraue
CBETa C BEUIECTBOM.

Hroro

OK-7, OIIK-5,
[1K-2

19 Beenenue B pu3uky
TBEPAOTIO TEA.

OneMeHTbl PU3NYECKON CTaTUCTUKHU.
DNEKTPUUYECKHE CBOMCTBA TBEPABIX TEI.
TennoBsle CBOMCTBA TBEPABIX TEI.
CBepxnpoBoaUMOCTb. MarHeTusm TBEpAbIX
Tel.

Hroro

OK-7, OIIK-5,
[1K-2

20 AToMHOE SApPO.

CocraB spa. XapakTepUCTHKHA aTOMHOTO
snpa. Pasmeps snep. Cnine sapa. Macca u
JHEPTHs CBS3M sjiep. MoJienn aTOMHOTO
snpa. SlnepHble CHUIbI.

Hroro

OK-7, OIIK-5,
[1K-2

21 PagnoakTUBHOCTE.
S nepHble peakiuu.

3aKOH palnOaKTUBHOIO pacnazna. ATOMHBIE
yacbel. PannoyriepoiHblil MeTo1 n3MepeHus
BpeMEHHU. AKTUBHOCTb. Bujpl pacnanos
anep. O6mue nonoxxenus. [loporosas
sHeprus. [lenenue sanep. TepmosinepHsie
pEaKIyu.

Hroro

OK-7, OIIK-5,
[K-2

22 DneMeHTapHbIE
YaCTHULIBI.

Hcropust OTKpBITHSA 2IEMEHTAPHBIX YaCTHII.
CBolicTBa M TUIIBI 2JIEMEHTAPHBIX YaCTHULL.

OK-7, OIIK-5,
[1K-2
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Peakunu B3auMoielicTBUSA 3JIEMEHTapPHBIX
yacTull. XapaKTepUCTUKA B3aUMOJACHCTBHUI
3JIEMEHTApPHBIX YacTull. ENMHCTBO PpUpPOIbI
ANEKTPOMATHUTHBIX U CITa0bIX
B3aumoieicTBuil. KBapkoBasi Moielb
CTPOEHHUSI aJIPOHOB.

Hroro 1
Htoro 3a cemectp 8
Hroro 28

5.3. Pazgenbl AMCHUIVIMHBI M MEKIUCIHMIUIMHAPHBbIE CBA3M € 00ecneYuBalOUMH (MpeablLIy IMMHU)
U o0ecnieynBaeMbIMHU (MOCJIEAYHOIIMMHU) THUCHUIIIMHAMMA

Pazensl MTUCHUTUITMHBI U MEXKIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIME) H
obecrieunBaeMbIMHU (ITOCIEAYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTABIICHBI B Ta0wmie 5.3.
Tabnuna 5.3 — Pa3aenbl JUCIUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3U

Ne paznenoB JaHHOW AMCHUILINHBL, 7151 KOTOPBIX HEOOXOAUMO H3yYCHHE
Hanmenosanne 00eCcreunBarONINX U 00eCIIEUNBAEMBIX JUCIIUATIINH
JIUCLIUILINH
112/ 3/ 4/5/6|7|8/9(10/11|12|13|14/15/16/17/18/19/20/21|22
[TpenmecTByroIME JUCIUTUTAHBI
1 MatemaTuka +(+ |+ |+ |+ |+ |+ [+ |+ |+ ]|+ |+
2 Qusuka s + 4+ |+ |+ |+ |+ |+ F |+ ]+ F ]+ ]+ |+ ]+ ]+ O+
UHPOPMATUKA
[Tocnenyromme TUCIUTIITMHBI
1 Be3sonacHOCTH + L I +
JKU3HENEATEIbHOCTU
2 BrruncaurensHas I O O
MaTeMaThKa
3 MexaHuKa + |+ |+ |+ |+ ]+
4 Qusuka 114 ++ |+ |+ + |+ ]+ + |+ +
UHPOPMATUKU

5.4. CooTBercTBHE KOMIIETEHIN, GOPMHPYEMBbIX IPH H3Y4YCHHH AUCHHUILINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NPU H3YYEHUM IUCHMIUIMHBI, U BUAOB 3aHATHH
Ipe/icTaBjiIeHo B Tabmuue 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHLUH, (HOpMUPYEMBIX MpPHU H3YYEHUHM IUCLHUIUIMHBI, U BHJIOB

3aHATUU

Buner 3angTnit

Komnereniuu

Cawm. pa0.

CPII JIa6. pad. KCP

@OpMBI KOHTPOJIA

OK-7

+ + +

KonTpomnsHas pabora,
Ok3ameH, [IpoBepka
KOHTpPOJbHBIX padboT, OTuet
no nabopatopHoit padore,
3auer, TecT

OIIK-5

KonTponpHas padora,
Ok3ameH, [IpoBepka
KOHTPOJIbHBIX paboT, OTueT
110 J1abopaTopHOil padoTe,
3auer, TecT
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[1K-2 +

KoHnTtpoinbHas paboTa,
Ox3ameH, [IpoBepka
KOHTPOJIbHBIX paboT, OTuet
o nabopatopHoii padore,
3aueT, TecT

6. UHTepakTUBHBIE METObI M (POPMBI OPraHM3ALMU 00yUEHUS
He npenycmotrpeno PVYIIL.

HaumenoBanue nabopatopHbeix paboT npuBeaeHo B Tabmuie 7.1.

7. JlabopaTopHbie padoThl

Tabmmma 7.1 — HauMeHoBaH#e 1a00paTOPHBIX pabOT

Tpynoemkocts, | Dopmupyemslie
Hazpanus pasnenos HaumenoBanue nabopatopHbix padboT pyA ’ PMIPY
q KOMIIETECHIHH
1 cemectp
4 Mexanuka tBepaoro |Jlaboparopnas pabora "M3ydyenue 4 OK-7, OIIK-5,
Tena. BpalllaTeIbHOIO U MOCTYNATEeIbHOTO [1K-2
JIBIDKCHUM Ha MamuHe ATByaa"
Hroro
8 YpaBHeHue JlaGopatopnast pabora "Ornpezenenue OK-7, OIIK-5,
COCTOSTHUS /I€aJIbHOTO | OTHOILIEHUS TETNIOEMKOCTEH ra3a METOI0M [1K-2
rasa. Knemana-J/lezopma"
Hroro
Hroro 3a cemecTp
2 cemecTp
15 Maruetusm. "JlabopaTopHas pabota OnpeeneHue 4 OK-7, OIIK-5,
YIETBHOTO 3apsA/a JEKTPOHA METOIOM [1K-2
Marserposa"
Hroro
17 BonnoBas ontuka. |JlaboparopHas padora «M3yueHue OK-7, OIIK-5,
T paKUy JIa3epHOTO U3JIYYEHUs OT LN [1K-2
Hroro
Hroro 3a cemecTp
3 cemecTtp
18 AtomHas ¢usuka. |Jlaboparopnas padota "N3ydyenue cnekrpa 4 OK-7, OIIK-5,
aToma Bojopoja" [1K-2
Hroro
19 Beenenue B pusuky | JIaboparopHas padora "Omnpenenenue OK-7, OIIK-5,
TBEPIOTO TENA. IIMPUHBI 3aNPEIIEHHON 30HbI ITK-2
MOJIYIIPOBOJIHUKA 110 TEMIIEPaTypPHOI
3aBUCUMOCTH 00paTHOTO TOKa auoja"
Hroro
Uroro 3a cemecTp
Hroro 24
8. KonTpoub camocTosiTe/IbHOM padoThl
Bubl KOHTPOJIS CaMOCTOSITENIBHON PaObOTHI MpUBENCHBI B Ta0ymIe 8. 1.
10
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Tabnuua 8.1 — Buasl KOHTPOJISI CAMOCTOSATENBHOM pabOThI

Ne Bua KOHTpOIIS cCaMOCTOSATENEHON PabOTHI Tpynoemkocts PopmHpyeMbIe
(dac.) KOMITETCHITH
1 cemectp
1 |KonTtpoabHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OK-7, OIIK-5, TIK-
IIPOBEPKOI 2
2 |KonTponbsHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OK-7, OIIK-5, TIK-
IIPOBEPKOI 2
2 cemecTp
1 | KouTpomnbHas paboTa ¢ aBTOMaTH3UPOBAHHOMN 2 OK-7, OIIK-5, TIK-
MIPOBEPKOI 2
2 |KoHTponpHas paboTa C aBTOMaTU3UPOBAHHOMN 2 OK-7, OIIK-5, TIK-
MIPOBEPKOI 2
3 cemecTp
1 | KouTpomnpHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OK-7, OIIK-5, TIK-
MIPOBEPKOI 2
2 |KoHTponpHas paboTa ¢ aBTOMaTU3HPOBAHHON 2 OK-7, OIIK-5, TIK-
MIPOBEPKOI 2
Hroro 12

9. CamocrosiTejibHasi pabora
Bunasr camocTosTenbHOM paboThl, TPYA0EMKOCTh U (HOpMUpPYEMbIe KOMIIETEHIINU TPEACTABICHBI B

Tabimue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSTENNbHOM PadOTHI, TPYI0OEMKOCTh U ()OPMHUPYEMbIE KOMITETSHITHH
Bugwr camocrostensHo# | TpymoeMKocTs, | @opMupyeMbie
HasBanus paznenos A PyA ’ pMHDY @DOopMBI KOHTPOJIA
paboThl q KOMIIETCHIIUH
1 cemectp
1 KunemaTnka u CamocTosTeNnbLHOE 4 OK-7, OIIK-5, |3auer,
JMHAMHWKA JBUKEHHUS. | U3YYEHHUE TEM I1K-2 KonTposnbnas
(BOmpocoB) pabora, Tect
TEOPETUYECKON YaCTH
Kypca
IToaroroska k 2
KOHTPOJIbHBIM paboTamM
Hroro
2 Umnynec u CamocTosTeNnLHOE OK-7, OIIK-5, |3auer,
SHEPTHUSL. A3YYEHHUE TEM IK-2 KonTposnbhas
(BOmpocoB) pabora, Tect
TEOPETUYECKON YaCTH
Kypca
IToaroroska x 2
KOHTPOJIbHBIM paboTamM
Hroro 6
3 MexaHuKka CaMOCTOSITEIbHOE 5 OK-7, OIIK-5, |3auer,
JKHIKOCTH. U3y4YEHUE TEM [1K-2 Kontponbnas
(BOTIPOCOB) pabora, Tect
TEOPETUYECKON YaCTH
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Kypca

[Toxroroska k
KOHTPOJILHBIM paboTam

Hroro

4 MexaHuka
TBEPJIOTO TeJa.

CamocTosiTeNIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IToxroroska k
nabopaTopHBIM paboTam

OdopmieHne oT4eTOB
0 J1a0OpaTOPHBIM
paboram

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

12

OK-7, OIIK-5,
[1K-2

3auer,
KoHntposbHas
pabora, OT4eT mo
nabopatopHoOit
pabore, TecT

5 Cuna BCEeMUPHOTo
TATOTCHUSI.
['apMonmnyeckune
KOJIeOaHusI.

CamocrosiTensHOE
U3y4YeHUE TEM
(BOTIpOCOB)
TEOPETUYECKOUN YaCTH

Kypca

IloaroroBka k
KOHTPOJILHBIM paboTam

Hroro

OK-7, OIIK-5,
[1K-2

3auer,
KoHntposbHas
pabora, Tect

6 PensaruBucrckas
MCXaHHUKa.

CamocrosiTensHOE
HU3YYECHUE TEM
(BOIIPOCOB)
TEOPETUYECKON YacTH

Kypca

ITonroroBka k
KOHTPOJIbHBIM paboTam

HNroro

OK-7, OIIK-5,
[1K-2

3auer,
KoHntposbHas
pabota, Tect

7 MonexkyspHo-
KMHETUYECKasi TEOpHUs
BEILIECTBA.

CamocrosiTenbsHOE
HU3Y4YECHUE TEM
(BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroroBka k
KOHTPOJIbHBIM paboTamM

Hroro

OK-7, OIIK-5,
[1K-2

3auer,
KoHntponbHas
pabota, Tect

8 YpaBHeHue
COCTOSIHUS
UJEabHOTO rasa.

CamMocTosiTeNTbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

OK-7, OIIK-5,
[1K-2

3auer,
KonTponbHas
pabota, OTyeT mo
nabopaTopHOI
paborte, TecT
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IToaroroBka K
n1abopaTopHBIM paboTam

Odopmnenue oTuyeToB
10 1a00paTOPHBIM
paboram

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

12

9 IlpuHuUMnBI
TEPMOJIMHAMUKH.
N3omapamerpudeckue
MPOLIECChHI
HJIeaJLHOrO Tra3a.

CamocTosiTeNTIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

OK-7, OIIK-5, |3auer,
IK-2 Kontposnbnas
pabora, Tect

10 Bropoe Hauano
TEPMOJIMHAMUKH.

CamocTosTenpHOoe
HA3YYEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroroBska k
KOHTPOJIbHBIM paboTam

Hroro

OK-7, OIIK-5, |3auer,
[K-2 Kontposnbnas
pabota, Tect

11 PeanpHbIe Ta3bL.
®dazoBbIe IEPEXOIBI.

CamocrosiTensHOe
U3y4YEHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

OK-7, OIIK-5, |3auer,
I1K-2 KoHnTtpoisbHas
pabota, Tect

12 IToBepxHOCTHOE
HaTspkeHue. O0mue
CBOMCTBA KHJIKAX
pacTBOPOB.

CamocrosiTenbHOE
U3y4YEHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

OK-7, OIIK-5, |3auer,
I1K-2 KonTponbHas
paborta, Tect

Brimonaeunue
KOHTPOJBHON pabOThI

OK-7, OIIK-5, |KontponpHas
[1K-2 pabota

Hroro 3a cemectp

84

IToaroroBka u caaua
3a4yeTa

3auer

2 cemecTp
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13 Dnexkrpocraruka.

CamocrosiTenpHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

18

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

20

OK-7, OIIK-5,
[1K-2

KonTponbhas
pabota, Tecr,
DK3aMeH

14 TTocTOSIHHBIN
ANEKTPUYECKUN TOK.

CaMocTosiTeNTIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

18

IloaroroBka k
KOHTPOJILHBIM paboTam

Hroro

20

OK-7, OIIK-5,
[1K-2

KonTponbhas
pabota, Tecr,
DK3aMeH

15 MargeTtusm.

CamocrosiTensHOE
U3y4YEHUE TEM
(BOTIpOCORB)
TEOPETUYECKON YaCTH

Kypca

18

IToaroroBka k
nabopaTopHbIM paboTam

Odopmienue oT4eToB
10 J1a00paTOPHBIM
paboram

IloaroroBka k
KOHTPOJIbHBIM paboTamM

HNroro

26

OK-7, OIIK-5,
[1K-2

KonTposnbnas
pabora, Otyer o
nabopaTopHOH
pabote, Tecr,
DK3aMeH

16 Dnexrpuueckue
KoJie0aHus ¥ BOJIHBI.

CamocrosiTenbHOE
HU3YYECHUE TEM
(BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

17

ITonroroBka K
KOHTPOJIbHBIM paboTamM

HNroro

19

OK-7, OIIK-5,
[1K-2

KonTponbHas
pabora, Tecr,
OK3aMeH

17 BoaHoBas onTuka.

CamocrosiTenbsHOE
HU3YYECHUE TEM
(BOIIPOCOB)
TEOPETUYECKON YacTh

Kypca

18

IToaroroBka K
n1abopaTopHbIM paboTam

OdopmneHne oT4eToB
1o 1ab0paTopHBIM
pabotam

OK-7, OIIK-5,
[1K-2

KonTponbHas
pabota, OTyeT 1mo
nabopaTopHOI
pabore, Tecr,
OK3aMeH

CornacoBaHa Ha noptane N2 43934

14



IToaroroBka K
KOHTPOJILHBIM paboTam

Hroro

26

Brinmonnenue
KOHTPOJIbHON PabOThI

OK-7, OIIK-5,
[1K-2

KoHntpoisbHas
pabora

Hroro 3a cemectp

111

IToaroroska u cmaua
9K3aMeHa

DOK3aMeH

3 cemectp

18 Atomuas ¢puzuka.

CaMOCTOSTEIIFHOE
U3YYCHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCcTH

Kypca

13

IToaroroBka K
nabopaTopHBIM paboTam

Odopmnenue oTueToB
10 J1a0OpaTOPHBIM
paboram

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

21

OK-7, OIIK-5,
[1K-2

KoHntposbHas
pabora, OTyeT mo
nabopaTopHOI
paborte, TecT

19 Beenenue B
bu3KKy TBEpIOTO
Tema.

CaMOCTOSTEIIFHOE
U3y4CHHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCcTH

Kypca

12

IToaroTroBka k
nmabopaTopHBIM paboTam

OdopmneHne oT4eToB
1o 1ab0paTopHBIM
pabotam

ITonroroBka K
KOHTPOJIbHBIM paboTaM

HNroro

20

OK-7, OIIK-5,
[1K-2

KoHntposbHas
pabota, Otyer no
nabopaTopHOI
pabore, Tecr,
DK3aMeH

20 AToMHOE SApO.

CamocrosiTenbHOE
HU3YYECHUE TEM
(BOIIPOCOB)
TEOPETUYECKON YacTh

Kypca

12

IToaroroBka k
KOHTPOJIbHBIM paboTamM

Hroro

14

OK-7, OIIK-5,
[1K-2

KonTponbHas
pabora, Tecr,
DK3aMeH

21 PaanoakTUBHOCTbG.
SlnepHble peakuuu.

CaMOCTOSITEIbHOE
U3YYEHUE TEM
(BOTIPOCOB)

10

OK-7, OIIK-5,
[1K-2

KoHntponbHas
pabota, TecT,
DK3aMeH
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TEOPETUYECKON YacTh
Kypca
IToxaroroska k 2
KOHTPOJIbHBIM paboTam
Hroro 12
22 DjieMeHTapHbIE CaMOCTOSITEIBHOE 10 OK-7, OIIK-5, |KontponbHas
YaCTHUIIBI. M3yYEHHE TEM I1K-2 pabora, Tecr,
(BOTIpOCOB) DK3aMeH
TEOPETUUECKON YacTu
Kypca
IToxaroroBska k 2
KOHTPOJIbHBIM paboTam
Hroro 12
Brimoanenune 4 OK-7, OIIK-5, |KontponbHas
KOHTPOJIbHON PaOOThI I1K-2 pabora
Hroro 3a cemectp 79
[ToaroroBka u caaya 9 DKk3aMeH
JK3aMeHa
Htoro 296

10. KoHTpPOJIb caMOCTOATEIbHOM PadoThI (KYPCOBOii MPOEKT / KypcoBasi padoTa)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa jJisl OlEHKHU yCIeBAeMOCTH 00y4aro M XCH
PeiiTuHroBasi cuctema He UCIIOIB3YETCS.

12. Y4ueOHO-MeTOAMYECKOEe U HH(POPMAIIMOHHOE O0ecTeYeHne TUCITUILTHHBI

12.1. OcHoBHas JuTEpaTypa

1. Ko3ssipeB A. B. Mexanuka [DnekTpoHHBIH pecype]: yaeoHoe mocobue / A. B. Ko3sipeB. —
Tomck Onp Konrtent, 2012. — 136 c. [octyn u3 nuyHOro KaOMHETa CTyAeHTa. - Pexum gocryma:
https://study.tusur.ru/study/library/ (nara obpamenus: 22.08.2018).

2. KosbipeB A. B. Tepmoaunamuka 1 MoJieKyssipHas Gpusuka [DJIeKTPOHHBINA pecypc]: yueOHoe
nocobue / A. B. Ko3sipeB. — Tomck Oap Konrtent, 2012. — 114 c. Jloctyn u3 nIuyHOTO KaOWHETa
cryzaeHTa. - Pexxum nocryna: https://study.tusur.ru/study/library/ (nata o6pamenus: 22.08.2018).

3. Uyxkos 0. I1. DnekTpocTaTnka U MarHeTusM |[DJIEKTPOHHBIN pecypc]: yaeOHoe mocobue /
10. II. YyxxkoB. — Tomck Dnp Konrtenr, 2014. — 140 c. Jloctyn u3 nIu4HOro KabMHETa CTYAEHTA. -
Pexxum noctyma: https://study.tusur.ru/study/library/ (nara obpamenus: 22.08.2018).

4. UYyxkoB lO. II. Dnextpuyeckue kosebaHus U BOJHbI. BonHOBas onTuka [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / FO. II. YUyxkoB. — Tomck Oap Kontent, 2014. — 110 c. doctyn u3
JUYHOTO KabwWHeTa cTyAeHTa. - Pexum moctyna: https://study.tusur.ru/study/library/ (mata obparienus:
22.08.2018).

5. MyxaueB B. A. Aromnas ¢usuka. BBereHue B ¢u3MKy TBEpAOro Tena [DIEKTPOHHBIN
pecypc]: yaebHnoe mocobue / B. A. MyxadeB. — Tomck akynbreT nuctaniinonHoro ooyuenus TYCVYPa,
2014, — 164 c. Joctyn w3 Ju4yHOro kaOuHeTa cCTyaeHTa. - Pexum jgocryna:
https://study.tusur.ru/study/library/ (nara obparenus: 22.08.2018).

6. MyxaueB B. A. Snepnas ¢pusuka [DnekTpoHHBIN pecype]: yueOHoe mocodue / B. A. Myxaues.
— Tomck Oap Kontent, 2014. — 72 c. Jloctyn u3 JIudHOTO KaOWHETa CTyJEHTa. - Pexxum mocrymna:
https://study.tusur.ru/study/library/ (zara oopamienus: 22.08.2018).

12.2. lonosiHUTEIbHASA JIUTEpPATypa
1. boumapes, b. B. Kypc oOmeit ¢usuxku B 3 kH. Kuura 3 [DnexkTpoHHBIH pecypc]:
TEpPMOJIMHAMUKA, CTaTHCTHYecKas (U3MKa, CTpOEHHE BellecTBa yueOHMK g OakamaBpoB / b. B.
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Bbonnapes, H. 1. Kanamnuxkos, I'. I'. Cniupun. — 2-e uzn. — M. UzgarensctBo FOpaiit, 2019. — 369 c.
Hoctyn w3  ju4HOro  KaOuWHeTra  CcTynmeHTa. -  Pexum  pmoctyma:  https://www.biblio-
online.ru/book/96A19159-3AD2-4326-A052-BBEOD3BBF93F (nara obpamienus: 22.08.2018).

2. bonmapeB, b. B. Kypc obOmeii ¢usukn B 3 kH. KHura 2 [DnexTtpoHHBI pecypc]:
3JIEKTPOMArHeTH3M, ONTHKA, KBaHTOBas (u3uka ydeOHMK st OakanaBpoB / b. B. Bowmapes, H. II.
Kamamaukos, I'. I'. Criupun. — 2-¢ uzn. — M. MzgatensctBo FOpaiit, 2019. — 441 c¢. Hoctyn us
JMYHOTO KaOWHeTa crynaeHTa. - Pexum mocryma: https://www.biblio-online.ru/book/E7ADA2F4-0719-
4286-99F9-C06E830661D3 (mara obpamenus: 22.08.2018).

3. bonnapes, b. B. Kypc obmieit ¢usuku B 3 ka. Kaura 1 [DnexkTpoHHBINH pecypc]: MeXaHHUKa
yueOnuk s 6akamaBpoB / b. B. bonmapes, H. I1. Kanamuukos, I'. I'. Cniupun. — M. H3narenscTBo
HOpaiit, 2019. — 353 c. Jloctyn u3 nuyHOTO KaOMHETa CTyAeHTa. - PesxxuMm mocryna: https://www.biblio-
online.ru/book/C58E0BBB-C423-4759-959F-9274A38E679B (nata obpamenus: 22.08.2018).

4. CrpokoBckuil, E. A. ®usuka aTOMHOTO sapa M 3JIEMEHTAPHBIX 4YacTUL [DJIEKTPOHHBII
pecypc]: OCHOBBI KHHEMaTHKU yueOHOe mocobue Ui akajgemuuyeckoro OakanaBpuata / E. A.
CrpokoBckuii. — 3-e¢ usn., ucnp. u gon. — M. UznmarensctBo HOpaiit, 2018. — 355 c. Joctyn u3
JUYHOro KaOuHeTa crymaeHTa.. - Pexkxmm mocrtyma: https://www.biblio-online.ru/book/982D96BE-6F91-
4270-AD9E-FDCA2EOB70EI (nara oopamenus: 22.08.2018).

5. @wusuka. CnoBapb-cripaBOYHUK B 2 4. Yacth 1 [DIeKTpOHHBIM pecypc]: CpaBOYHUK IS
By30B / E. C. Ilnarynos, B. A. Camoneros, C. E. bypasoii, C. C. Ilpomkun. — 2-e usn., crep. — M.
WznarensctBo HOpaiit, 2018. — 379 c. Joctyn u3 nuyHoro kabuHera cTydeHTa. - Pexxum pocryma:
https://www.biblio-online.ru/book/66C8BA9F-6 A8D-435D-9418-5DD143A46B1A (mata oOpalueHus:
22.08.2018).

6. ®wusuka. CroBapb-cipaBouHUK B 2 4. Yacte 2 [DneKTpOHHBIA pecypc]: CIpaBOYHUK IS
By30B / E. C. [Inarynos, B. A. Camoneros, C. E. bypasoii, C. C. [Ipomkun. — M. M3aarensctBo FOpaiiT,
2018. — 396 c. [Jloctyn u3 nu4HOTO KaOWHeTa crymeHTa. - Pexkmm pgocryma: https://www.biblio-
online.ru/book/1571B5D7-C8A3-4B8C-8F1B-0655DF8532DC (nara obpamienus: 22.08.2018).

12.3. YueOHO-MeTOAMYECKHE MMOCOOU A

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. KosspeB A. B. ®usuka-1 : snexrponssiii kypc / A. B. Kossipe. — Tomck TYCYP, ®J10,
2012. TocTym U3 IMYHOTO KaOMHETa CTYJCHTA.

2. YyxkoB 0. 1. ®usnka-2 : snexrponssiii kypc / FO. I1. Uyxkos. — Tomck TYCYP, ®J10,
2014. [locTyn U3 JINYHOTO KaOWHETa CTYACHTA.

3. MyxaueB B. A. ®uznka-3 : snexkrponHsiii kypc / B. A. MyxaueB. — Tomck TYCYP, ®©J/10,
2014. [locTyn U3 JIMYHOTO KaOWHETa CTYACHTA.

4. bypnosumnun B.A., Jlauna A.B., KmumoB A.C. ®usuka-1 [DaexkTpoHHBId pecypc]:
METOAMYECKHE YKa3aHUS IO BBIMOJHEHUIO JlabopaTopHON paboTel «l3ydeHue BpalaTeabHOro M
MIOCTYNATENbHOTO BWKEeHUN Ha MamnHe ATByaa». — Tomck @10, TYCVYP, 2016. locTyn U3 IMYHOTO
kaOuHeTa cryneHTa. - Pexum poctyma: https:/study.tusur.ru/study/library/ (mara oOpatieHus:
22.08.2018).

5. UBanoBa E.B., Cokonoa U.B., KmumoB A.C. ®Duszuka [DneKkTpoHHBI  pecypc]:
METOJMYECKHE YKa3aHWsS TI0 BBIIOJTHEHUIO JiabopatopHo paboThl «OmpeneneHrue OTHOIICHUS
TerioeMKocTel raza merogom Knemana—/lezopma» / E. B. Banosa, U. B. Cokonosa, A. C. Knumos. —
Tomck OO, TYCYP, 2017. Hoctynm wu3 nu4HOro KaOWHETa CTyaeHTa. - Pexum gocryna:
https://study.tusur.ru/study/library/ (nata oOpamenus: 22.08.2018).

6. BypaueBckuii 0. A., KimumoB A. C. ®dwusuka [DIeKTpOHHBIH pecypc]: METOIUYeCKHe
yKa3aHHUs 110 BBIIOJIHEHUIO JabopaTtopHoil paboTel «OmpeneneHue YIenpHOro 3apsija 3JIEKTpoHa
MetoaoM maraetpoHay / 0. A. bypaueBckuii, A. C. Kimumos. — Tomck @J10, TYCVYP, 2017. JocTtyn u3
JTUYHOTO KaOWHeTa cTyAeHTa. - Pexum moctyna: https://study.tusur.ru/study/library/ (mata oOparneHus:
22.08.2018).

7. Opnosckas JI. B., KnumoB A. C. ®usnka [DIeKTpOHHBIN pecypc]: MeTOUYecKrue yKa3aHus
10 BBINOJHEHHUIO JJabopaTopHOU paboThl «/3ydenne qudpakium 1azepHoro u3iaydeHus ot menn» / JI. B.
Opnosckas, A. C. KnmumoB. — Tomck ©/10, TYCVYP, 2017. [Joctyn u3 IU4HOro KaOWHETa CTyJEHTA. -
Pexxum moctyma: https://study.tusur.ru/study/library/ (nara obpamenus: 22.08.2018).

8. HeipkoB B. A. u gp. Ousuka [DneKTpoHHBIH pecypc]: METOAMYECKHE YKazaHUs IO
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BBINOJIHEHUIO J1abopaTtopHoil paboTsl «M3ydyeHue cmekTpa atoma Boaopoxaa» / B. A. JleipkoB, H. A.
3axapos, A. M. Kupmmios, A. C. Knumos. — Tomck ®J10, TYCVYP, 2017. JlocTyn u3 n1uyHOTO KaOWHETa
cryzaeHTa. - Pexxum nocryma: https://study.tusur.ru/study/library/ (nata o6pamenuns: 22.08.2018).

9. Myxaués B. A., Kinumor A. C. ®usuka [DIeKTPOHHBIN pecypc]: METOIUYECKUE YKa3aHUs 110
BBITIOJIHEHUIO J1abopaTopHOil paboThl «Orpenenenne MMPUHBI 3apPEIeHHON 30HbI TOTYIPOBOIHHUKA T10
TEeMIIepaTypHOH 3aBHCUMOCTH 00paTHOTO Toka auona» / B. A. Myxaués, A. C. Kinumos. — Tomck @10,
TYCYP, 2017. [Joctym w3 Ju4HOro  KaOuHeTa  CTydeHTa. -  Pexum  JocTyma:
https://study.tusur.ru/study/library/ (nata obpamenus: 22.08.2018).

10. MenoBuuk A. B. ®usuka [DnekTpoHHBIN pecypc]: METOANYEeCKHE YKa3aHUs MO0 OpraHu3aluu
CaMOCTOSITENILHOM PaldOThl ISl CTYACHTOB 3a04HOM (OpMbI OOYy4YEeHHS TEXHUYECKHX HalpaBiICHHM
MOATOTOBKH, OOYYAIOIIUXCS C MPUMEHEHHEM JMCTAaHIIMOHHBIX 00pa3oBaTEeNbHBIX TexHoJorui / A. B.
Menosuuk, E. M. Okc. — Tomck @10, TYCVYP, 2018. loctyn u3 IMyHOTO KabMHETA CTYJEHTA. - Pexxum
nocryma: https://study.tusur.ru/study/library/ (nara o6pamenus: 22.08.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI M
HHBAJIMI0B

Y4eOHO-METOAMUECKHE MAaTePUATBI JIJISI CAMOCTOSTEILHOM U ayJAUTOPHON pabdOThl 00YJaArOIINXCS
W3 YUCia JIUIl C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 37]0pPOBbSl U HHBAJIMOB MPEIOCTABISAIOTCA B (hopmax,
aIaITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbS U BOCTIPUATHS UHPOPMAITUH.

JLast iu1 ¢ HApYIIEeHUsIMU 3PeHust:

- B (popMe 2JIEKTPOHHOTO JOKYMEHTA;

— B IICYaTHOH (OpMe yBETMUECHHBIM MIPHU(PTOM.

JLJ1s1 1M1 ¢ HAPYLIEHUSIMHU CJIyXa:

- B (hopMe FJIEKTPOHHOTO JOKYMEHTA;

- B IIEYATHOH (opme.

Jlais1 U1 ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJIbHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B [1I€YaTHOH opme.

12.4. IIpodeccuonanbHbie 6a3bl JAHHBIX 1 HMH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI
1. [Ilpu u3ydyeHuu TUCIUILIMHBI PEKOMEHAYETCS UCTIOIB30BaTh 0a3bl JaHHBIX, HH(OPMALMOHHO-
CIPaBOYHBIE M IIOUCKOBBIC CUCTEMBI https://lib.tusur.ru/ru/resursy/bazy-dannyh (B cBOO0OHOM JOCTYTIE).

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILINHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHuI0
AUCHHUTIAHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe oOecnedyeHue TUCHUILTUHBI

Kabuner 151 camocToaTenbHONU pabOThl CTYACHTOB

yueOHasi ayJJUTOpus AJIs IPOBEJICHHs 3aHATUH 1aOOPAaTOPHOTO THIA, TOMEIEHUE [T IPOBEIECHUS
TPYIIOBBIX M MHIUBUAYATbHBIX KOHCYJIbTAIMKA, MOMEIICHUE JIsi MPOBEACHUS TEKYIIETO KOHTPOJS H
MIPOMEKYTOUHON aTTeCTalluM, TOMEIEHUE [l CAaMOCTOSTEIbHOW PaboThI

634034, Tomckas obnacTs, r. Tomck, Bepmmauna ynuua, 1. 74, 207 ay.

Onucanue UMeroIIerocs 000pya0BaHUS:

- Kommyrarop MicroTeak;

- Kommnerorep PENTIUM D 945 (3 mwirt.);

- Komnstorep GELERON D 331 (2 mr.);

- KommniexT cienmanuzupoBanHoi ydeOHOU Mebenu;

- PaGouee mecTo mpermogaBates.

[TporpammMHoe oOecrieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOffice
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13.1.2. MaTepuaibHO-TeXHUYECKOE U POrpaMMHoOe odecredeHue 1J1sl JJa0opaTOpPHbBIX padoT

Kabuner 151 camocTosATeTbHON pabOThI CTYICHTOB

yueOHas ayJUTOPHS 7S IPOBEACHMSI 3aHATHI 1Ta00PaTOPHOTO TUTIA, IOMENICHUE JJIs TPOBEICHUS
TPYNIOBBIX U WHAMBHUAYAJIbHBIX KOHCYJIbTALUN, MOMEIIEHUE ISl MPOBEACHUS TEKYIEro KOHTPOJS U
MIPOMEXKYTOUYHON aTTECTAllMU, TOMEIICHHE JIJISi CAMOCTOATEIbHON PaboThI

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 ay.

Ornucanne UMEIOIIErocs 000pyIOBaAHUS:

- Kommyrarop MicroTeak;

- Komnerorep PENTIUM D 945 (3 mir.);

- Komnsrorep GELERON D 331 (2 mr.);

- Kommniext cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npemnoaasaress.

[Iporpammuoe obecrieueHue:

7-zip

Google Chrome

Kaspersky Endpoint Security 10 qyiss Windows
Microsoft Windows

OpenOffice

13.1.3. MaTepua/ibHO-TeXHHYECKOE U POrpaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
Jiis camocToATeNbHONM paboThl MCIOIB3YIOTCS y4eOHbIE ayIuTOpUU (KOMIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepminauna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHas meOerb;

- koMnbtoTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mt.;

- KOMIBIOTEpPHI MOJKIIOYEHbl K ceTu «MHTepHeT» M 00ecrnedynBaloT JOCTYN B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaATEIIFHYIO CPEly YHUBEPCHUTETA.

[lepedeHs mporpaMMHOTO OOECTICUCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILIHHBI JJIS JTUI ¢ OTPaHUYeHHbIMH

BO3MOKHOCTSIMM 310POBbAA U HHBAJINI10B

OcBoeHUE TUCIUIUIMHBI JUIAMH C OTPAHHUYEHHBIMU BO3MOXHOCTSMH 3JI0POBbS M WHBAJIUAAMU
OCYIIIECTBIISIETCS C UCIIOJIL30BAHUEM CPEJICTB 00YyUEHHUs OOIIETO U CIIeUaTbHOTO Ha3HAUCHUSI.

[Ipu 3aHATHSIX ¢ OOYYAIOMMMHUCS € HAPYWIEHUSIMHM CJyXa TPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEIUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npuema/nepeaayn yueOHol MHGopManuu B JOCTYNHBIX (hopMax, MOOMIIBHON CHCTEMbI MpEenojgaBaHUs
JUI O0yYaroUUXCs C WHBAIUIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. YueOHas ayauTopus, B
KOTOPOW 3aHMMAIOTCSl OOy4aromuecs C HapyImIeHHEeM Ciiyxa, 000pyloBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHON TOCKOW, MYJIbTUMENUNHON CUCTEMOM.

[Tpu 3aHATHSAX C 00YYIAIONTUMHUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO MCIIOIh30BaHUE B
JEKIMOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH MPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
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TEeKCTa Ha JOCKe WIM Ccllaiila Ha JSKpaHe) MpH IOMOIIM BHUICOYBEIMUYUTENCH aiIs KOM(pOPTHOTrO
IPOCMOTA.

[lpu 3aHATHSX ¢ OOy4yarOIIMMHUCS € HApPYWIEHMSIMH ONOPHO-ABUraTeJIbHOI0 amnmapara
UCTIONIB3YIOTCSl JIbTEPHATUBHBIC YCTPOWCTBA BBOJA HMH(OpMAnMU M JpyrHue TEXHUYECKHE CPElCTBA
npuema/mepenaun yueOHoil mHGoOpManMKM B JOCTYHHBIX (popMax, MOOMIIBHOM CHUCTEMBbI OOyUeHUS JUIS
Jro/1eil ¢ MHBAIMHOCTBIO.

14. OIIeHO‘lHLIe MaTepUaJbl U METOAUYECCKNE PEKOMECHAAIIUH 110 OPraHU3allvui U3YyYCHUSA
AUCHHUIIIMHBI

14.1. Conep:xaHue OlleHOYHBIX MATEPHAJIOB U MeTOAUYECKHE PeKOMEeH1aluu
Jnis onleHKH cTeneHu chOpMUPOBAHHOCTH M YPOBHSI OCBOCHHSI 3aKPEIJICHHBIX 33 TUCIMILTHHOM
KOMIIETEHIIUI UCIIOJIB3YIOTCS OLICHOYHBIE MAaTEpUAIIbl B COCTaBE:

14.1.1. TecToBbIe 3agaHus
1. Touka OBMXKETCS W3 IEHTPa CHHPAIM C PAaBHOMEPHO YObIBaromiel ckopocThio. IIpu sTom
BEJIMYMHA MOJIHOTO YCKOPEHHUS TOUKH ...
a) YMEHbIIIAETCS
0) yBenmmuuBaeTcs
B) HE U3MEHSETCS
T') paBHA HYJIIO

2. Ha a0OcomtoTHO TBepoe Tello ACHCTBYET MOCTOSTHHBI MOMEHT cuil. Kakue u3 nepeuncieHHbIX
HUKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?

a) yIJoBasi CKOPOCTh U YIJIOBOE YCKOPEHUE

0) MOMEHT HHEPLMHU U MOMEHT UMITYJIbCa

B) YIJIOBasi CKOPOCTb 1 MOMEHT UHEPLIMH

I') yIJ0Basi CKOPOCTh U MOMEHT UMITYJIbCa

3. BennurHa MOMEHTa MMITyJIbCa TEJIa U3MEHSIETCA ¢ TEUEHHEM BpeMEHM 1o 3akoHy L=t(t+2) (B
ennnunax CU). Ecau B MOMEHT BpeMEHHU 2 C YIJIOBOE€ YCKOPEHUE COCTaBiseT 3 pan/c’2, TO MOMEHT
uHepuuu tena (B enununax CU) pases. ..

a)2

0) 1

B) 0.5

r) 4

4. Ha KOHIIax HEBECOMOI'O CTEP KHSI 3aKPEIJICHBI JIBa MaJIECHbKMX MACCHUBHBIX IIapuka. CTepx eHb
MOKET BpallaTbCsd B TOPU3OHTAJIBHOW IUIOCKOCTM BOKPYI BEPTHKAJIBHOM OCH, INPOXOAALIEH 4epes
cepenuny ctepkHsa. CTep)KeHb PaCKPYTUIIU 10 YII0BOM ckopocTH ®. [lon aeiicTBuEeM TpeHHs CTepKEHb
OCTaHOBWJICS, TPU 3TOM BbAeIMWIOCH 4 [k TerunoTsl. Eciny cTepkeHb pacCKpyTUTh O YIJIOBOM CKOPOCTH
®’ = ®/2, TO IPU OCTAHOBKE CTEP KHSI BBIJCJIIUTCS KOJIMUYECTBO TEIUIOTHI (B JIK), paBHOE ...

a)?2

0) 1

B) 0.5

r) 4

5. TemnoBas MammHa pabotaer mno 1ukiay Kapuno. Ecnum Temmeparypy HarpeBarens u
XOJIOIMJIbHUKA YMEHBIINTH Ha ouHaKkoByto BennunHy AT, To KIIJ] nukina ...

a) YBEIIUYUTCS

0) HE U3MEHUTCS

B) YMEHBLIUTCS

T') U1l OTBETa HEAOCTATOUYHO JaHHBIX

6. Bo ckobKO pa3 yBETUUYHUTCS CPEIHEKBAAPATUUYECKAS] CKOPOCTh MOJIEKYJ MACAIbHOrO ra3a mpu
TTOBBIIICHUH a0COTIOTHOM TemMnepaTypsl B 4 paza?
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a) He U3MEHUTCS
6) 0.5

B) 2

r) 4

7. OT KaKoW M3 NPUBEICHHBIX HW)KE BEIMYUH, XapaKTEPU3YIOLIMX MOJIEKYJIbI, 3aBUCUT JABJICHUE
ujeanbHOro raza?

a) CWJIBbI IPUTSKEHUSI MEX]Ty MOJIEKYJIaMU

0) KHHETUYECKON IHEPTUU MOJIEKYJT

B) CHJIbI OTTAJIKMBAHUS MEXY MOJIEKYJIaMU

I') IOTEHIIMAJILHOW SHEPTUHU B3aUMO/IEHCTBUS MOJIEKYII

8. [l n301MpOBaHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUH SHTPOIHS CUCTEMBI. . .
a) MUHUMaJIbHa

0) MakcuMasbHa

B) HMEET cpeliHee apru(MeTHIecKoe 3HaUCHHE

') IMEEeT OTPULIATEIbHOE 3HAYCHHE

9. BekTop HampsKEHHOCTH AJIEKTPOCTATUYECKOTO TMOJsl, CO3JAaHHOIO MEXIy OOKIagKaMu
IJIOCKOTO KOH/ICHCATOpa HaMpaBJieH. ..

a) OT OTPUIIATEIILHON OOKJIAJIKU K TTOJIOKUTEITHHOM

0) B CTOpOHY BO3pacTaHus MOTEHIIMAA

B) MapajuielbHO OOKJIaKaM

T') B CTOPOHY yOBbIBaHUS MOTEHIHAIA

10. Toyeunslii 3aps1 +q HaXOAUTCA B LIEHTpe cepudeckoii moepxHoctu. Ecnu 1o6aBuTh 3apsjy -
q BHYTPb c(hepuyecKol MOBEPXHOCTH, TO MOTOK BEKTOPA HANPSIKEHHOCTH 3JIEKTPUYECKOTO TOJS uepes
MOBEPXHOCTH CHEpHL. ..

a) YBEJIMYUTCS

0) yMEHbBILIUTCS

B) paBEH HYJIIO

') HE U3BMEHUTCS

11. MarHuTHBI TOTOK CKBO3b KAaTYyIIKY, COCTOSIIYyH0 M3 10 BUTKOB, M3MEHSETCA IO 3aKOHY
O=t(2-t) MB0. YUemy paBna D/1C unaykuny, BOSHUKAIONIasi B KaTyIIKEe B MOMEHT BpeMeHHu t=3 c? OTBer
IIPEICTaBUTh B MUJIMBOJIbTAX.

a) 40

6) 10

B) 20

r) 30

12. 3apskeHHas yacTuIa BIETaeT B OAHOPOJAHOE MarHUTHOE I0JI€ EPHIEHIUKYIIPHO MarHUTHBIM
CWJIOBBIM JTUHUAM. TpaekTopueil IBUKEHUS YaCTULIbI SBIISETCS. . .

a) mpsimas

0) mapabona

B) CIMpab

') OKPYXHOCTb

13. Kak cBs3aHbl MeX1y coOol amruintyna A u sueprusa W, nepeHocumasi BOJIHOM?
a) DuHeprus (W) mpornopuroHaibHa aMIuiutye (A) B 4-oi cTeneHu

6) Dueprus (W) nponopiinoHaabHa aMIUTATYAE (A)

B) OHeprus (W) mponopiuoHaibHa KBaipaTy aMIUIUTY b (A)

r) Dueprus (W) mpomnopuroHaibHa aMIuiutye (A) B 3-0i crenenu
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14. EmxocTh kone6aTensHOro KOHTypa paauonepenarduka ymessumau ¢ 1000 go 250 nd. Kak
IIPU ATOM U3MEHUIIACH AJMHA U3IYyYaeMbIX 3JICKTPOMArHUTHBIX BOJIH?

a) yMEHbIINIIACh B 4 pas3a

0) yMeHbIIINIIach B 2 pasza

B) yBEJIMYMIIACH B 4 paza

I') HE U3MEHUIIACh

15. IIpu pe3onance:

a) pE3KO pacTeT 4acToTa KojaebaHui

0) Kosie0aHus 3aTyXaroT

B) 4acTOTa KoJeOaHUi paBHA HYIIIO

') COBIA/Ia€T YacTOTa COOCTBEHHBIX U BBIHYK/ICHHBIX KOjeOaHu

16. Kak Ha3bIBaloTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHUI] MMPOUCXOIAT B MEPICHIUKYISIPHOM
IUIOCKOCTH K HAIIPABJICHHUIO PACIIPOCTPAHEHHS BOJIH?

a) TIoTIepeYHbIC

0) IpoJ0JIbHBIE

B) COOCTBEHHBIC

') KOTEpEHTHBIE

17. Ilpu nabmonenuu uHaTepdepeHiuu GuoneroBoro ceera B ombiTe KOHra paccTosHue MEXIy
COCEHMMH TEMHBIMH I0JIOCAaMH Ha KpaHe paBHO 2 MM. Eciu MCTOYHUK (PHOJETOBOTO CBETa 3aMEHUTH
HMCTOYHUKOM KpPACHOTO CBETA, JUIMHA BOJIHBI KOTOpOro B 1,5 pa3a Oojblie, TO 3TO pacCTOSHUE CTaHET
PaBHBIM ... MM.

a) 1.33

0)3

B) |

r) 1.5

18. IlnmacTUHKY M3 ONTHYECKM AKTHBHOTO BEIECTBA TOJLIMHON d = 2 MM HOMECTHIIM MEXIy
napajuleIbHBIMU HUKOJISIMHM, B PE€3yJIbTaT€ YEro IJIOCKOCTh MOJSPU3AaLUH MOHOXPOMATHYECKOTO CBETa
nosepHysace Ha yros 30 rpaxycos. Ilose 3peHus mossspumeTpa CTaHET COBEPIIEHHO TEMHBIM IIPH
MUHUMAaJIbHOM TOJIIMHE (B MM) IUIACTUHKH, PABHOMH ...

a)2

0) 4

B) 6

r) 8

19. Ha nuadparmy ¢ KpyriabiM OTBEPCTHEM PAJIMYCOM 2 MM TaJaeT HOPMAJIbHO MapajuleIbHBIN
My4OK cBeTa JuIMHOU BoJsiHbI 0,5 MkMm. Ha myTu nydeii, npomenmumx yepe3 OTBEpCTrE, Ha pacCTOSIHUU 1 M
MOMEIIAIOT KpaH. B oTBepcTun Anadparmsl A TOUKU Ha IKpaHEe YKIIAbIBAtOTCH ...30H OpeHerns.

a) 8

0) 4

B) 9

S

20. [To Mepe HarpeBaHus Teja €ro CBEUEHUE M3MEHSIETCA cleAyromuM oopa3oM. [Ipn koMHaTHOM
TeMIepaType CBEYeHME B BHIMMON oO0nacTé coekTpa He HabOmogaercs. Ilo mepe moBbIIEHUS
TEMIIEPATyphl TEJIO HAYMHAET CBETUTHCS MAJMHOBBIM LIBETOM, IIEPEXOSAIIUM B KPACHBII IBET («KpacHOe
KaJIeHHe»),a 3aTeM B Oenblii («0enoe KajgeHuey»). 3aKkOHOMEPHOCTH U3MEHEHUS 1BeTa CBEUEHUS TeJla MpH
HarpeBaHUU OOBICHIIOTCSA

a) 3akoHoM Credana-bonbimana

6) 3akonom Kupxroda

B) U3 IPUBEJICHHBIX BAPUAHTOB HET BEPHOTO
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') 3aKOHaMHU cMmereHus Buna

14.1.2. 9x3aMeHAITHOHHBIE TECThI
1. {151 BOBHUKHOBEHUS TOKA B TMPOBOIHUKE HEOOXOIUMO, YTOOHI ...
A) Ha ero cBOOOHBIE 3aPsIbI ICHCTBOBAIM CHITBL;
B) Ha ero cBoOOIHBIE 3aps/Ibl ICUCTBOBAJIA TOCTOSTHHAS CHJIA;
C) Ha ero cBOOOAHBIE 3apsabl IeiicTBOBaNA criia AMIIEpa;
D) Ha ero cBOOOIHBIC 3apsbl B ONPEACICHHOM HaIllpaBJICHUH JACHCTBOBAIA CHIIA.

2. BoiHBI KOTr€pEeHTHBI, €CITU

A) UMEIOT OJJUHAKOBYIO YaCTOTY;

B) pa3zHocTs (a3 ux kosebaHU U3MEHSIETCS BO BPEMCHH;

C) UMEIOT OCTOSIHHYIO BO BPEMEHHU Pa3HOCTh (ha3 KoJaeOaHui;
D) umeroT KpaTHyIO 4acToTy.

3. Ecniu paccrosiHre Mex Ay UICTOYHHUKAMU YMEHBIIUTD B 2 pa3a, TO KaK
W3MEHUTCS IIUPUHA TTOJIOCKHI TPU HHTEPPEPEHIIUN OT ITHUX UCTOYHUKOB TPU
MIPOYMX PABHBIX YCIOBUSAX:

A) yBenuuures B 2 paza

B) ymenbmutcs B 2 pasza

C) He u3MeHuTCs

D) yBenuuutcs B 4 paza?

4. Ha KpucCTajuiax HE Ha6JHO,Z[aeTC$I ,Z[I/I(i)paKI_II/IH BUAUMOTI'O CBC€TA, IOTOMY 4YTO

A) JUTMHBI BOJIH BUJUMOTO CBETa MHOTO 0OJIbIIIE MEKIUIOCKOCTHOTO pac-

CTOSTHUS KpUCTAJLIA

B) [UIMHBI BOJIH BUAMMOTO CBETAa MHOTO MEHBIIIE MEKIUIOCKOCTHOT'O PACCTOSHUS KPUCTAILIA
C) xpuCTAIIBI HE MOT'YT UCIIOJB30BaThHCS B Ka4eCTBE TUMPAKITMOHHON

pELICTKH

A) ato cnienyet u3 popmynsr Bynbda—bparra

5. Ilongpu3anus cBETa 10Ka3bIBAET, UTO CBET —
A) OTOK 3apsKEHHBIX YaCTHUI]

B) notok HeHTpanbHBIX YaCTHUI]

C) nonepeyHas BOJIHA

D) npononbHas BoaH

6. JItoMuHeCIeHIUS — 3TO U3ITyYEHHE 32 CUET. ..

1) anexTpudecKkoi SHeprun, NOCTyNaroIIel U3BHE.

2) moboro BUAa SHEPTrUU, KpOME BHYTPEHHEW; JJIUTENbHOCTh M3JIy4eHHUs OOJbllle Hepuoaa
U3JIy4aeMOU IEKTPOMarHUTHOM BOJIHBI.

3) oSHeprum, NOCTyNawoIlleld H3BHE; JJIUTEIBHOCTh H3JIy4EHUs paBHA MNEPUOAY H3ITydaeMon
AJIEKTPOMAarHUTHOW BOJIHBI.

7. Uem otnuyaercs BosHa Ae bpoitia ot Boins! Lpénnnrepa?

1) Bonna ne Bpoiins onuchiBaeT MOBEACHHME YAacTULIBI B OTCYTCTBHE BHEIIHErO MOJIS; BOJIHA
[IIpénuHrepa — BO BHELIHEM CHIIOBOM IIOJIE.

2) Bonna ae bpoitns mmockast; BomHa [péaunarepa chepryeckas.

3) Bosina ne bpoitng Hezaryxaromas; BosHa lIpénnnrepa 3aryxaromas.

8. UTo Takoe CIMH AIEKTpoHa?

1) CoOcTBEeHHBIII MarHUTHBIH MOMEHT 3JIEKTPOHA, OOYCJIOBJIEHHBIM BpallleHUEM >3JIEKTPOHA
BOKPYT COOCTBEHHO OCH U T€M, UTO 3JIEKTPOH UMEET 3apsIl.

2) CoOCTBEeHHBIH MEXaHMYECKUH MOMEHT MMITYJIbCa 3JEKTPOHA, OOYCIOBIIEHHBIM BpalleHHEM
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AJNIEKTPOHA BOKPYT COOCTBEHHOUW OCH M TE€M, UTO AJIEKTPOH 00IaIaeT MacCo.
3) CoOCTBEHHBIN MEXaHUYECKUH MOMEHT JJICKTPOHA, SIBJISIONIMNACS KBAaHTOBO-PEISITUBUCTCKUM
3¢ (heKkToM, He UMEIOIIUM KJIACCHYECKOTO UCTOIKOBAHMUSI.

9. 'mpoMarHUTHBIM Ha3bIBACTCSA OTHOIICHHUE. . .

1) ayiekTpryecKol MOCTOSHHOM K MArHUTHON IIOCTOSTHHOM.

2) MarHUTHOM TTOCTOSIHHOM K DJIEKTPUYECKOMN TTOCTOSIHHOM.

3) MarHUTHOIrO MOMEHTA YACTULIbI K €€ MEXaHUYECKOMY MOMEHTY UMITYJIbCA.
4) 5IEeKTPUYECKOTO 3apsiia YaCTUIIBI K €€ Macce.

10. YTo Takoe cruH 3JIeKTpoHa?

1) CoOcTBEeHHBIII MAarHUTHBIA MOMEHT 3JIEKTPOHA, OOYCJIOBIICHHBIM BpallleHUEM 3JIEKTPOHA
BOKPYT COOCTBEHHOW OCH U TEM, YTO AJIEKTPOH UMEET 3apsil.

2) CoOcCTBEHHBII MEXaHWYECKHI MOMEHT HMITYJIbCa DJIEKTPOHA, OOYCIOBIICHHBIN BpallleHUEM
AJIEKTPOHA BOKPYT COOCTBEHHOM OCH M T€M, UTO 3JIEKTPOH 001a/1aeT Maccoil.

3) CoOcTBeHHBINI MEXaHHUECKUIT MOMEHT 3JICKTPOHA, SBISIOMIMNACS KBAHTOBO-PEISITUBUCTCKUM
3¢ (heKkToM, He UMEIOIIUM KIAaCCUYECKOTO UCTOIKOBAHMUS.

11. Ykaxure popMyaMpoBKy npuHLuUIa 3anpera [laymnu.

1) B obnactu, rie nepekphrIBalOTCsl BOJIHOBBIE (DYHKIMH 3JIEKTPOHA, HEBO3MOXKHO OTIMYUTH OJHH
3JIEKTPOH OT JIPYToro.

2) MarHuTHOE KBaHTOBOE YMCIIO M HE MOXKET OBITh OO0JIbIIe OPOUTATFHOTO KBAHTOBOTO YHcia | —
IIPOEKIUS BEKTOPA HE MOXKET OBbITh OOJIbIIE €0 MOYJIS.

3) Cocrosinue 3JIEKTPOHA B aTOME OINpEesieTcs HAOOPOM UYeThIpEX KBAaHTOBBIX YHCell. B ogHOM
COCTOSIHUM HE MOXET OBbITh JABYX 3JIEKTPOHOB, UMEIOIIUX OJMHAKOBBIM HA0Op BCEX UETHIPEX KBAHTOBBIX
qucel.

4) B KBaHTOBOM MEXaHHMKE MOXXHO OHNPEIEIUTh TOJIBKO JBE BEJIUYMHBL: MOJAYJIb MOMEHTa
UMITYJIbCA ¥ OJHY U3 €ro IPOEKLN; HeoNpeAeIEHHBIMUA OCTAIOTCS IBE APYTUE IPOEKILIUH.

12. Yto 0OBsCHIET TOBTOPSIEMOCTH CBOMCTB aTOMOB B Tabnuie Menaeneena?

1) Ilpunnun 3anpera [Taynu.

2) IIpaBuiio oT60Opa st BHYTPUATOMHBIX IIEPEX0JI0B JIEKTPOHA.

3) Op6uTanbHOE KBAaHTOBOE YUCIIO | MMEeT OrpaHnYeHre 3HaUeHUEM IJ1aBHOTO KBAaHTOBOT'O YHCIIa
n. [lepexoa k HOBOMY n BbI3BIBAa€T MOBTOPEHUE 3HAUEHU | U, clieJoBaTeIbHO, CBOMCTB.

13. Yro xapaktepusyer nomnpaska Jlanmge?

1) Jloro MarHuTHOM COCTaBIISAIONIEH B TIOTHOM YHEPTHH SIEKTPOHA.

2) Joiro pensiTMBUCTCKOM COCTaBIIAIONICH B TIOJHOM YHEPTUU AJIEKTPOHA.

3) Bkiag ciiHOBOTO MOMEHTA UMITYJIbCA B TTOJIHBIM MOMEHT UMITYJIbCA JIEKTPOHA.

14. Op6I/ITaJ'ILHBIe MEXaHUYECKMH M MAarHUTHBIA MOMEHTHI 9JICKTPOHA MPOTUBOIIOJIONKHBI I10
HaIpaBJICHHUIO ITIOTOMY, YTO...

1) 34 HaAIlIpaBJICHUC TOKA NPUHATO HAIIPABJIICHUEC ABUKCHUSA ITOJIOKUTCIIBHOTO 3apsi/iad, a 3JICKTPOH —
OoTpuLaTCibHasA 4acTUIa.

2) QJICKTPOH 06naz(aeT CIIMHOM, a Op6I/ITaJ'IBHBII71 M CIIMHOBBI MOMEHTHI BCEraa MMPOTUBOIIOJIOKHO
HaITpaBJICHBI.

3) B JJICKTPOMArouTHOM IIOJIC BJICKTpI/IquKI/Iﬁ 1 MarHUTHBIN BCKTOPBI HaHpH)KéHHOCTI/I BCEraa
B3aUMOINCPIICHANKYJIAPHBI.

15. D¢ dexTuBHAsT Macca — 3TO. ..

1) macca 31eKTpoHa B TBEPJOM Tel€, KOTOpask OTIMYAETCS OT MACChl AIEKTPOHA B BAKyyMe.

2) Macca 3JeKTpOHa, B3aUMO/IEHCTBYIOIIETO C AIEKTPOMArHUTHBIM IOJIEM.

3) npubnkeHue, No3BOJISIONIEe A0CTParupoBaThCs OT B3aUMOACHCTBHS 3JIEKTPOHA C PEILIETKOM.

CornacoBaHa Ha noptane N2 43934 24



16. Cytb npaBuiia MartucceHa:

1) YaenbHOE cOMpPOTUBIIEHHE MPOBOAHUKOB MPOMOPIIMOHAIILHO TEMIIEpaType.

2) JIroGoe HapylIeHHe MEePUOJAMYHOCTH KPUCTALINYECKON PEMETKH MPUBOIUT K YBEIUUYCHUIO
YACJIBHOTO COMPOTUBJICHHUS.

3) Ha temmepaTypHyiO 3aBUCHUMOCTH YAEIBHOTO COMPOTHBIICHUS BIMSET TOJBKO H3MEHEHUE
aAMIUTATYIBI KOJICOAHMI aTOMOB PEIIETKHA C U3MEHEHUEM TeMITePaTypHhI.

17. B coOCTBEHHBIX MOTYIPOBOAHUKAX ypoBeHb Depmu pacnonaraercs BOIH3M. ..

1) 1HA 30HBI MPOBOAMMOCTH.

2) cepearHBI 3aNPEIIEHHON 30HHI.

3) moToJKa BaJCHTHOW 30HBI.

18. OCHOBHBIM CBOMCTBOM B OIITHYECKH aKTUBHBIX BEIIECTBAX SIBJISICTCS
A) oTpaxkeHue

B) npenomnenue

C) BparieHue IOCKOCTH MOJISpU3aIin

D) nBoitHoe nyuenpenomiieHue

19. TTosocel paBHOM TOJIIMHBI HAOIIOAAOTCS TPU UHTEP(EPEHIINU Ha ...
A) mIockonapaiebHON TUIACTHHKE

B) ruieHKe MOCTOSITHHON TOJIIIUHEI

C)) xnune

D) rutenke nmepeMeHHOH TONIIUHBI

20. PaccrosiHue OT HICTOYHUKOB JI0 SKpaHa yMEHbBIIWIU B 4 pa3a. Kak

M3MEHUTCS MHUPUHA UHTEPPEPEHIIMOHHON TTOJIOCH MPU MIPOYHMX PABHBIX YCIOBUAX:
A) yMeHbLIUTCS B 2 pa3a

B) yBenuuntcs B 4 paza

C) ymenbutcs B 4 pasza

D) He u3menurcs?

14.1.3. TeMbI KOHTPOJIBLHBIX padoT
®dusuka

1. B nenrpe nu¢pakimoHHON KapTUHBI OyJeT HaOJI0JAThCS CBETIOE MATHO HpU AUPpPaKIMU
@peHenst Ha KpyTJiioM OTBEPCTUH, €CIIM OHO OCTaBJISIET OTKPBITBIMU

A) nBe 30HbI peHens;

B) uetsipe 30Hb1 Openens;

C) mects 30H Openens;

D) tpu 30H51 OpeHens.

2. dusnueckas BEKTOpHAas BeJIMYMHA, OIpenenseMas OTHOUIEHHEM CHJIbl, C KOTOpOH
ANEKTPOCTATUYECKOE II0JIe JIEUCTBYET Ha TMOJIOXKHUTEIbHBIM AJIEKTPUYECKUI 3apsal, K YHCIOBOMY
3HA4YEeHHUIO ATOTO 3apsi/ia, Ha3bIBAETC:

A) IJIOTHOCTBIO SHEPTUH 3IEKTPOCTATUUECKOTO MOJIS;

B) noTteHuumanom 31eKTpocTaTUYECKOro mosis;

C) HanpspKeHUEM JIEKTPOCTATHYECKOTO OIS,

D) HanpsKeHHOCTBIO 3JEKTPOCTATUYECKOTO TOJI;

E) pabGoToii cui 31eKTpOCTaTUYeCKOro MoJsl.

3. Kakue nmelcTBus DIEKTPUUECKOTO TOKAa HAOMIOAAIOTCS TPH MPOMYCKAaHWW TOKa Yepes
METaJUIMYE€CKUH TPOBOIHUK?

A) TeniaoBoOe, XUMUYECKOE U MAaTHUTHOE JIEHCTBUSI.

B) Xumnueckoe 1 MarHuTHOE ACMCTBUS, HATPEBaHUS HET.

C) TennoBoe U MArHUTHOE JICUCTBUE, XUMHUYECKOTO ICUCTBUS HET.
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D) TennoBoe u xuMuyeckoe AeCTBUE, MArHUTHOTO IEUCTBUS HET.
E) Tonbko TeminoBoe

4. YKaXxuTe npaBUIbHBIN OTBET:

A) OI0OHO TOMY, KaK AJIEKTPUUYECKOE TOJIE CO3MaETCs AICKTPUUSCKUMU 3apsaMu, MarHUTHOE
T10JIe TOPOKIACTCSI MArHUTHBIMU 3apsiIaMu;

B) maruutHOE m0J1€ CO3/1aETCS TOJIBKO JIBHXKYIIMMUCS JIEKTPUUSCKUMU 3apsi/IaMu;

C) MarHuTHOE 1OJIe MOPOXKIAETCA, KaK ABMKYIIUMHUCS, TaK U HEMOABMKHBIMHU 3JIEKTPUUECKUMHU
3aps/iaMi.

D) MarauTHoe€ 1oJje — NOTeHITHAIBHOE;

E) MaruutHoe noJie — BUXpEBOE.

5. Kakue u3 cneayronmx yTBepKAeHUN TpaBUIIbHbI?

A) nepuos rapMOHHYECKUX KoJeOaHUH IPONOPLUOHATIEH UX aMIUIUTY/IE;

B) nepuoa rapMoHnYecKUX KOJICOAHUH MPOMOPIIMOHANIEH KBAAPATy UX aMILIUTY/IbI;
C) nepuoj rapMOHUYECKHUX KOJIeOaHUI HE 3aBUCHUT OT UX aMIUIUTY/bI;

D) nepuon rapMoHMUecKHUX K0JIe€OaHUI HE 3aBUCUT OT BpEMEHU

6. CBeTOBBIEC BOJIHBI KOT€PEHTHBI, €CIIU Y HUX
A) cOBMaatOT aMIUTUTY/IbI;

B) coBmanarT 4acToThI;

C) nocrosiHeH cnBur ¢as;

D) coBnanmaroT 4acTOTHI ¥ MOCTOSTHEH CABHT (as3.

7. PaccTrosiHre OT MICTOYHMKOB JI0 IKpaHa yMEHbBIIWIU B 4 pa3a. Kak

W3MEHUTCS IMHUPUHA UHTEPPEPEHIIMOHHON TIOJIOCHI MPU MIPOYHUX PABHBIX YCIOBUSX:
A) ymeHbImTCS B 2 paza

B)yBenuuutcs B 4 paza

C) ymenbutcs B 4 pasza

D) He u3menurcs?

8. ludpakunonHas KkapTuHa HaOJII0JaeTCs Ha HEMPO3PaYHOM JIUCKE,
3aKpbiBaroliuM 5 30H @penens. B nenTpe nuppakimoHHON KapTUHBI HAOII0AaeTCs
A) MakcUMyM UHTEHCUBHOCTH; B) MUHMMYM MHTEHCUBHOCTH;

C) Tens ot aucka; D) cBeTiioe nsITHO

9. JIBoitHOE JTydenpeIoMIICHHE CBETa B KPUCTAJIaX 00YCIIOBIIEHO. ..

A) 3aBHUCHUMOCTb AMAIEKTPUUECKOM MPOHUIIAEMOCTH OT HAINPABJIEHUS B KPUCTAJLIE;
B) Anuzotponueil kpucTaiios;

C) 3aBHCUMOCTBIO TTOKA3aTEINsI MPEIIOMIICHUS OT HANPaBJICHUS B UKPUCTAILIE;

D) 3aBHCHMOCTBIO CKOPOCTBIO PACIIPOCTPAHEHHS CBETA B KPUCTAILIE OT HAIIPABIICHHS.

10. Ykaxure popMynupoBKy npuHiuna 3anpera [laymu.

A) B o6usacT, r/ie nepeKkpbIBalOTCSl BOJHOBbIE (DYHKIUH 3JIEKTPOHA, HEBO3MOXKHO OTJIMYUThH OJIUH
3JIEKTPOH OT JAPYroro.

B) MarauTHOe KBaHTOBOE YHCIIO M HE MOXKET OBITh O0JIbIIIE OPOUTATILHOIO KBAHTOBOTO uncia | —
MIPOEKIIMSI BEKTOPA HE MOKET OBITh OOJIbILIE €T0 MOYJIS.

C) CocTosiHuE 3JIEKTpOHA B aTOME OIpeNeNsIeTcsi HA0OpOM YETHIPEX KBAHTOBBIX uucel. B onHoM
COCTOSIHUM HE MOKET OBbITh JBYX 3JIEKTPOHOB, UMEIOIINX OJMHAKOBBIA HAOOp BCEX YETHIPEX KBAHTOBBIX
qucel.

D) B kBaHTOBOIl MEXaHUKE MOKHO OIPEAETUTbh TOJBKO JIBE BEIMYMHBI: MOJYJIb MOMEHTa
UMITyJIbCA M OJHY U3 €r0 IPOEKINI; HEONIPEAECIEHHBIMUA OCTAIOTCS IBE APYTHE IPOEKLINU.

14.1.4. 3auér
duzuka

CornacoBaHa Ha noptane N2 43934 26



1. Teno GpomeHo ¢ HauanbHOH ckopocThio V = 3 m/c BBepx mox yrmom o = 30° Kk TOpH30HTY.
Haiitu monyns ckopoctu Tena Vi uepe3 t = 8 € monera. OTBET BBECTH B CTPOKY.

2. Camorner, KOTOpBIK B TIOKOSIIEMCSI BO3AyX€e JETHT cOo cKopocThio V = 500 km/dac, nenaer peiic
MEXIy JBYMsS TOpOJaMH, paccTosHue Mexay kotopeimu L = 1500 kM. Bo Bpems monera
MEePHEHUKYISIPHO KYpCy camoJieTa yeT MOCTOSIHHBIN 110 HAIIPaBJIEHUIO BETEP, CKOPOCTH KOTOPOTO
u = 100 km/gac. Onpenenute BpeMs | monera (B 4acax) caMmosera Mexay ropogamu. OTBET BBECTH
B CTPOKY.

3. Bpycok Maccoil M = 2 KI MOKOUTCS HAa HAKJIOHHOM IUIOCKOCTH, PAaCIOJI0KEHHOU MO/ YIJIOM o =
arctg 0,8 x ropuzonty. Koaddumuenr tpenus mexay Opyckom u miockocteio i = 0,8 . bpycky
KOPOTKHM yJapoM COOOLIA0T CKOpPOCTh U = 2 M/c, HalpaBJICHHYIO BBEpX BAOJb IUIockocTH. Ha
KaKylo BBICOTY N OTHOCHTENBHO MEPBOHAYAIBHOTO MOJI0KEHHS MOTHUMETCsE Opycok? OTBET BBECTH
B CTPOKY.

4. B HeGonblIOM OacceliHe MIaBaeT pe3nHOBast JIOJKA, HA JIHE KOTOPOH JICKUT OOJbILas yKeJle3Has
rupsi. Kak u3meHuTcst ypoBeHb BOJIBI B 0acceiiHe, eciy THpIO U3 JOAKH OMYCTHTh Ha JHO Oacceiina?
Ecnu Bel cuntaere, yTo ypoBeHb BOJbI IIOHHM3MTCS, TO BBEAMTE B OKHO OTBETa 4MCIO 1; ecnu
CUMUTAETE, YTO HE U3MEHUTCS, TO BBEAUTE 2; €CJIU CUUTAETE, YTO NOBBICUTCS, TO BBEIUTE 3.

5. YenoBek, cuIsIIMi B JIOAKE, OpocaeT KaMeHb BIoJb He€ o yriioM o = 45° k ropu3oHTy. Macca
KaMHsI paBHa M1 = 1 xr. Macca soaxu ¢ yenoBekoM paBHa Mz = 150 kr. HauanbHast ckopocTh KaMHS
OTHOCHTENIBbHO Oepera paBHa V = 4 m/c. Haiitu paccrosinue |, koTopoe mpoiiieT 1oaka K MOMEHTY,
KOTJla KaMeHb KOCHETCSI BOABI. TpeHHueM MeXIy JIOJKOW M Bojoi mpeHeOpeub. OTBET BBECTH B
CTPOKY.

6. IIapuk maccoit m = 100 r nmojBeIeHHbIA Ha HUTH JiauHON | = 0,5 M packpyTHIIH Tak, 4TO OH
OMHCHIBACT B TOPU3OHTAIBHOM IIOCKOCTH OKPYXHOCTH. [Ipu nBMKeHMM IIapyiKa HUTH 00pa3yer ¢
BepTHKaIbIO yroia o = 60°. Haiitu paboty A, coBeplIeHHYIO IpU packpyduBaHUM mapuka. OTBeT
BBECTH B CTPOKY.

7. Ha oHOM U3 KOHITOB PE3MHOBOTO MIHYpa IIuHOM L = 1 M u monepeynsiM ceuennem A = 10 MM
IpUKpeIuieH rpy3 Maccoid m = 0,2 kr. I'py3 packpyTuiu 3a cBOOOJHBIA KOHEI[ IIHYpa A0 YIJOBOM
ckopocti ® = § 1/c. Uemy cTaHer paBHOI nnuHa mHypa L* mpu Bpamenuu rpyza? Maccy mnypa u
CHJTy TATOTEHHUS He YIUTHIBaTh. Moays FOHra pesunsr: E = 8-10° [Ta. OTBeT BBECTH B CTPOKY.

8. Pakere cooOmmiM Ha MoFOCe 3eMIIH BEpTUKAIBHYIO CKOpocTh V = 8 km/c. 3Has paguyc 3emu R
= 6400 KM ¥ ycKOopeHHe cBoOoaHOro maaeHus g = 9,8 m/c?, HadiuTe BoicoTy h (B KM), Ha KOTOPYIO
noaHuMercst teno. ConmpoTuBieHHeM Bo3ayxa npeHeOpeub. OTBeT BBecTH B CTpoKy. [loackaszka:
BOCITOJI30BaThCS 3aKOHOM COXPAHEHUS YHEPTHUH.

9. HaiiTn yrioByro 9acToTy ® ¥ aMIUTUTYAY a (B CM) TAPMOHHYECKUX KOJICOAHUH YaCTHIIBI, €CITH Ha
paccTosHUAX X1 = 5 cM M X2 = 12 CM OT MOJOXKEHHs PABHOBECHsS €€ CKOPOCTh paBHA
COOTBETCTBEHHO V1 = 11 cm/C 1 V2 = 8 Cm/C. OTBET BBECTH B CTPOKY.

10. MareMaTHUeCKUil MasTHHK HWMEET IEepPHOA CBOOOTHBIX Koyebanuit T = 2 €. MasTHuk
OTKJIOHWJIM OT TOJIOKEHHUS PaBHOBECHS Ha X = 7 CM W NpHUAAIH €My HadalbHYIO ckopocTh V = 20
CM/C B CTOpOHY K paBHOBecHOW Touke. Haiitu ammmutyny A4 (B cM) cBOOOJHBIX KoseOaHUM
MasiITHUKA [IOCJIE TAKOT0 TOJIuKa. OTBET BBECTH B CTPOKY.

11. JIBa cTepHS OJMHAKOBOW COOCTBeHHOH MiaMHBI lo = 15 cM JIBHMXKYTCS B TMPOIOJIHLHOM

HaIpaBJIEHUW HABCTPEUy APYT K APYry MapauieIbHO 00IIel OCH ¢ OJTHOM U TOH K€ CKOPOCTBIO V =
0,5-10% m/c oTHocuTenbHO nabopaTopHOil cucTeMbl oTcueTa. Uemy paBHa aomHa | Kaxkmoro
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CTEpXHS B CUCTEME OTCUETA, CBSA3aHHOU C APYruM cTepxkHeM? OTBET BBECTH B CTPOKY.

12. CrepxeHb ABMKETCS BIOJb JIMHEHKH C TOCTOSHHOW cKopocThio. Ecnmm 3adukcupoBath
MOJIOYKEHNE 00OUX KOHIIOB CTEPIKHSI OJTHOBPEMEHHO B CHCTEME OTCUETa, CBSI3aHHOM C JIMHEHKOH, TO
pPa3HOCTh OTCUETOB MO JiMHEHKe AX1 = 6 M. Ecnm monoxenue o0oux KOHIIOB 3a(MKCHPOBATH
OJTHOBPEMEHHO B CHCTEME OTCUETa, CBA3AHHOW CO CTEP)KHEM, TO Pa3HOCTh OTCUETOB MO ATOM Ke
nuHelike AX2 = 16 M. Haiitu coOcTBeHHYIO ITUHY cTepkHs lo. OTBET BBECTH B CTPOKY.

13. Haiiti K053 HUIMEHT BA3KOCTH I'a3a 1), eCiIi H3BecTeH ero kosddumuent quddysun D = 2-10%
M%/c 1 TImOTHOCTH p = 3 Kr/M3. OTBET BBECTH B CTPOKY.

14. B cocyne nHaxomutcsi cmech M1 = 8 1 azota (N2) u m2 = 13 r yraekucnoro raza (COz) npu
temriepatype T = 280 K u maBnenun P = 1,8 arm. HaliTu mioTHOCTH cMmecu p, cuMTasi rasbl
HJeaTbHBIMU. MOJISIPHBIE MAacChl a30Ta U YTIIEKKUCIIOrO ra3a paBHbI 1 = 28 1/MoJb U U2 = 44 1/MOb,
CcOOTBETCTBEHHO. OTBET BBECTU B CTPOKY.

15. UneanpHbIiA ra3 B KoJimuecTBe vV = 3 MoJiel n3obapuiecku Harpenu Ha AT = 30 K, coobmuB emy
kommvectBo Terta Q = 6 x/[x. Halitn mpupamienue BHyTpeHHei sneprun raza AU. OTBeT BBeCTH B
CTPOKY.

16. B pe3ynpTaTe 00patuMoro nzorepmudeckoro pacmupenus azora (N2) maccot m =2 kr npu T =
300 K naBnenue raza ymenblnaercs ot Pi = 10-10° Tla mo P, = 1-10° Ila. Onpenenutb
COBEpIIAEMYIO Ta30M paboTy A TP PACIIUPCHUH M TMOJy4aeMO€ T'a30M KOJMYECTBO TEIUIOTHI Q.
MonsipHas macca a3oTa [ = 28 r/Moisib. OTBET BBECTH B CTPOKY.

17. Bomopon (H2) coepmaer mukn Kapro. Haiitu K.I.j. mukma 1, €Cid mpu aanabaTUIeCKOM
pacmupeHun 00bEM raza yBenuuuBaercs B C = 5 pas. [lokazarens aguabaThl 1J1sl BOJOPOAA paBeH Y
=1,41. OTBeT BBECTH B CTPOKY.

18. B nByX OIMHAKOBBIX CTakaHaX HAXOIUTCS pPaBHOE KOJUYECTBO Boabl M = 150 r. B omHOM
cTakane Temriieparypa Boabl paBHa [1 = 300 K, a Bo BTOpoM cTakaHe XOJIOAHAas BOJa MpHU
temmeparype T2 = 273 K. Haiitu u3meHeHre CyMMapHOW SHTPOMUU BOJBI AS NpH €€ CMEIIMBaHUH
Y YCTAHOBJICHHH PaBHOBECHOW TEMIIEpATyphl. Y AeIbHYIO TEIUIOEMKOCTh BOJIBI IPUHSATH paBHOW Cm
=4,2 Jlx/r-K, a motepsiMu Teruia mpu cMEIMBaHuK npeHedpedb. OTBET BBECTH B CTPOKY.

19. B orpomHo#i apauHe nipu Temneparype t1 = 0°C Bermondumm yHKy 00béMoM V = 3 11 1 3amunm
B He€ Boay, Temrmeparypa KoTtopoil paBHa tz = 75°C. Omnpezaenure Ha Kakyloo BeIMUUHY AV
U3MEHUTCA O00BEM JIYHKH. YenbHas TermnoéMKocTh BoAbl paBHa C = 4180 Jlx/kr-K, miotHocTh
BoIBl paBHa p1 = 1000 kr/m>. YjenbHas TemnoTa muaBieHus nbaa A = 340 kJIK/KT, MIOTHOCTH
ne1a pu t1 = 0°C pasHa p2 = 1090 kr/M3. OTBET BBECTH B CTPOKY.

20. B 3amkHyTOM cocyne oobemom V = 2 M° HAXOMUTCS V = 1 MOJIb JKHIKOM BOJBI M HACHIIEHHBIH
map npu t = 20°C. Kakoe jnaBienue P ycTaHOBUTCS B COCYJle TPH H30TEPMUUYECKOM yBETHUEHHH
ero o6bema B M = 5 pa3. JlaBneHue HachIEHHOTo BojsHOro mapa mpu 20°C pasHo Ps = 2,33 kI]a,
MoJigpHas Macca BoAbl |t = 18 r/Monb. OTBET BBECTH B CTPOKY.

14.1.5. Tembl 1200paTOPHBIX padoT

JlaGopaTopnast padota "M3ydeHune BpamaTreabHOrO M MOCTYNATEbHOTO JBMKCHUN Ha MallluHE
AtByna"

JlaGopatopnast pabota "OmpeneneHue OTHOIIEHUS TEIUIOEMKOCTEH ra3za merojgoMm KremaHna-
He3zopma"

JlaGopaTtopHnas pabora «M3yuenue audpakinn Ja3epHOTO U3ITYICHUSI OT ST

"JIabopaTtopHas padora OmnpeneieHue yaeaIbHOro 3apsaa dIEeKTPOHa METOJOM MarHeTpoHa"

JlaGopaTtopHas pabota "M3y4yeHue cnektpa atroma Bojgopoa"
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JlaGopatopHast pabota "OmpeneneHue IIHPHUHBI 3alMpeHIEHHON 30HBI IOJYIIPOBOJHUKA T10
TEeMITIepaTypHOH 3aBUCUMOCTH 00OpaTHOTO TOKa nuozaa"

14.1.6. MeToau4yeckue peKOMeH AU

YueOHbII MaTepuan wu3naraercsa B (opme, Mpeanoiararmeld CaMOCTOSITEIIbHOE MBIIICHHE
CTY/IEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHAs paboTa CTYIEHTOB MI'PAET PEIIAOUIYI0 POJIb
B XOJI€ BCEro y4eOHOro mpolecca.

Hauvatp m3ydenue AMCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboyeil mporpaMMoii, CIMCKOM
y4eOHO-METOIMYECKOr0 U IporpaMMHoro obecredeHus. CamocTosTeNIbHas paboTa CTy/A€HTa BKJIHOYAeT
paboTy ¢ ydeOHBIMH MaTepHajaMH, BBIIOJHEHHE KOHTPOJIBHBIX MEpPONPHUATHHA, MPEeTyCMOTPEHHBIX
y4€OHBIM TIJIAHOM.

B nporiecce u3ydeHus: IUCHUILIMHBI JUIS JIYYIIETO OCBOCHHS MaTepHaja He0OXOAUMO PETYISIPHO
oOpamarbCsi K PEKOMEHIyeMOW JuTepaType M HCTOYHMKAM, YKa3aHHbIM B YUeOHBIX MaTepualax;
MOJIb30BaTbCsl 4epe3 KaOMHET CTyJeHTa Ha caidTe YHHBEpPCHTETa 00pa3oBaTEIbHBIMH pECypcaMu
3JIEKTPOHHO-OUOJINOTEYHOM CUCTEMBI, a TaKkKe OOIIEJOCTYITHBIMU MHTEPHET-IIOPTAIaMH, COJlEpKaIlUMHU
HAYYHO-TIONYJISIPHBIE M CIECLUAIM3UPOBAHHBIE MaTEpUANbl, TOCBALICHHBIE Pa3IUYHBIM AacleKTaM
y4eOHOH TUCIMITIIMHBIL.

[Tpu caMOCTOSATETFHOM U3YUEHHH TEM CIIETYHTE PEKOMEHIAIHSIM:

- YTEHHWE WIM MPOCMOTpP MaTepuaia HeoOXOAUMO OCYLIECTBIATh MEUIEHHO, BbIIENSsS OCHOBHBIE
UJIeW; Ha OCHOBAHWU W3YYEHHOT'O COCTABUTH T€3UCHl. OCBOMB MaTepHall, MONBITAThCI COOTHECTH TEOPHIO
C IPUMEpPaMHU U3 IPAKTUKHU;

- €CIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEAYeT BBIICHUTh WX 3HAYCHUE U TIOHUMAaHUS
JambHEeHIIero MaTepuaa;

- HE00XOAMMO OCMBICIIUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA NPEJIOKEHHBIE BOIIPOCHI.

CryneHTbl MOTYT IOJyyaTb HWHAMBUAYaJlbHbIE KOHCYJIbTALMUM C HCIOJIb30BAHUEM CPEICTB
TEJIEKOMMYHUKAIIH.

ITo qucuumIMHE MOTYT ITPOBOAUTHCS TOTIOJIHUTEIbHBIE 3aHATHS B (opMe BeOMHapoB. Pacniucanue
BEOMHAPOB IyOJIMKYeTCsl B KaOWHETE CTY/ICHTa Ha caiiTe YHUBEpCUTETA. 3anuch BeOMHapa MmyOInKyeTcs
B 3JIEKTPOHHOM KypCe IO JUCLHUIUIMHE.

14.2. TpeGoBaHus K OLEHOYHBIM MAaTepHaJIaM JJIsl JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTAMH
310pPOBbs U HHBAJIN/I0B
i ymn ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSAMM  3J0POBbS U HHBAJIUJIOB IIPEIYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHalibl, IEPeUEHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuua 14 — JlonoiaHUTENbHBIE MaTepUallbl OLICHUBAHUS /IS JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
310POBBSI U HHBAJIMJIOB

Kareropun Byl 1OMOMHUTEIBHBIX OLEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpUaJIOB pe3ybTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyuieHusIMH
ciyxa

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpeumyriecTBeHHO ycTHas poBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaJIbHO)
C HapyuieHusIMH Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpeumyiecTBEHHO TUCTAHIIMOHHBIMU
JBUTATEIBLHOTO CaMOCTOSITeNIbHbIE pabOTHI, BOIIPOCHI K METOIaMU

anmapara 3auery

C orpannueHusMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSITENIbHbBIE [IpenmyiiecTBEHHO IpOBEPKA
o01iemMe IMINHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU UCXOs U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi Ha MOMEHT NPOBEPKHU

14.3. MeToaunuyecKkue PEKOMEHAAIUHA 110 OCHOYHBIM MaTepuajJaM I1Jd JUI ¢ OrpaHu4YCeHHBIMHA
BO3MOKHOCTSAIMM 310POBbA U HHBAJIMI0B
21.]'[5[ Jun € OrpaHMYCHHBIMU BO3MOXKHOCTAMHU 3O0POBbA W HWHBAJIHWAOB IIPCAYyCMAaTPUBACTCA
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nocTynHas popMa mpeaoCcTaBIeHHS 3aJaHH OLIEHOYHBIX CPEJCTB, @ MMEHHO:

- B I1IeYaTHOM (opme;

- B [TI€YaTHOU (hopMe ¢ YBEITMICHHBIM MIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/1aHUS BCIYX;

- IpeI0CTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYP/I0TIepEBO/IA.

JluaM ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSl M MHBAJIHIaM yBEIMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydaromuxcs MperycMaTpuBaeTCs
nocTynHas popMa npeoCcTaBIeHHsI OTBETOB HA 3aJjaHUs, a8 UMEHHO:

- NUCHMEHHO Ha OyMare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA,

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Iponienypa oOLEHUBaHHUS pE3YJIbTATOB OOYYEHHUS JHIl C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU
3I0POBbSI ¥ MHBAJIMJIOB I10 JHUCIUILUIMHE MPEAyCMAaTPUBAET NpEAOCTaBlieHue HHpOpMaruu B ¢Gopmax,
aIaITUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbsI U BOCIIPUATHS WH(OPMAIIUU:

JIJ1s1 JIM1 ¢ HAPYIIEHUsSIMH 3PEeHHUsI:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIEYaTHOH (OpMe yBETMUECHHBIM MIPU(PTOM.

JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOH opme.

Jl1s1 JIN1 ¢ HAPYIIEHUsIMHU OTIOPHO-IBUTATEILHOTO aNNapara:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B [1I€YaTHOH opme.

[lpr HEOOXOMUMOCTH It JIUI] C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI U HMHBAJIHJIOB
IpoIielypa OlCHUBAHUS PE3yJIbTAaTOB O0YUYECHHUSI MOXKET MIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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