MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 1, 2

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 1 cemectp 2 ceMecTp Bcero J2B107080%000
1 | Jlekuun 48 36 84 4acoB
2 |IIpakTHueckue 3aHATHS 52 44 96 4acoB
3 | JlaGopaTopHbie pabOTHI 32 16 48 JacoB
4 | Bcero ayiMTOpHBIX 3aHATUN 132 96 228 4acoB
5 |CamocrosTenbHas pabora 102 102 204 4acoB
6 | Bcero (6e3 ax3amena) 234 198 432 4acoB
7 |IloaroroBka M cava HK3aMeHa 36 36 72 4acoB
8 | OO6mas TpyI0eMKOCTh 270 234 504 JacoB
7.5 6.5 14.0 3.E.

Ox3ameH: 1, 2 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

Jo/sKHOCTD: PexTop Tomck 2018
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nportokot Ne 123 ot « 7 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMOTpeHa u oJ00peHa Ha 3aceflaHuu Kadenpsl PU3UKA «  » 20 roma, MPOTOKOMI
Ne ;

PazpaboTuuk:
ITpodeccop Kadenpa pusuku (pusn-
KH) A. C. Knumos

3aBenyromuii odecrieunBaroen kag.
buzukn E. M. Oxkc

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JoneHt kadenpsl paauodIeKTpOH-
HBIX TEXHOJIOTUH U 3KOJIOTUYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBAHHUE IIETOCTHOTO MPEACTABICHHUS O (PU3NYECKUX Tpoleccax M SBJICHUSIX, MPOTEKa0-
[IMX B IPUPOJE, MOHUMAHUS €CTeCTBEHHOHAYYHOUW CYIIHOCTH MpoOieM, BO3HUKAIOIINX B Xoje mpodec-
CHOHAIBHOM JIEATETLHOCTH, M (POPMUPOBAHUE CIIOCOOHOCTH K IMO3HABATEILHOMN JACSITEIBHOCTH

1.2. 3amaum AMCHUIIIMHBI
— OcBocHHE CTyJICHTAaMH M YMEHHE HCIIOJIb30BaTh OCHOBHBIC TMOHSATHS, 3aKOHBI COBPEMEHHOM
(bu3NYECKOl KapTUHBI MHPA, METOJIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUN B (pr3mKe
1 METOJIOB OIICHOK MOPSIKOB (DH3MUECKUX BEITHMUNH

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «®uszuka» (b1.6.12) otHocutes k 610Ky 1 (6a3oBas 4acTs).
[TpenmecTBYOUMME TUCIUTUIMHAMU, (OPMUPYIOIIMMH HaYaJbHbIe 3HAHUS, IBISIIOTCS: Dusnka.
[TocnenyromumMu TUCHUIUIMHAMU SIBJISIFOTCS: be3onmacHOCTh KM3HENEATeNbHOCTH, Maremaruka,
Mexanuka, ®u3uka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUTINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OK-10 cnocoOHOCTBIO K IO3HABATEIIHFHOM JICITCILHOCTH,

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICS TOJKEH:

— 3HAThb OCHOBHbIC (DU3UYECKHUE SBICHUS U OCHOBHBIC 3aKOHBI (DU3MKH, TPAHUIBI UX TPUMEHH -
MOCTH; OCHOBHbIE (PM3NYECKHUE BETMYUHBI U (PU3NUECKUE KOHCTAHThI, UX ONpeAESIEHUE, CMBICI, CIIOCOObI
U SIMHUIIBI UX U3MEpeHus; (yHAaMeHTalIbHbIe (PU3UYECKUE OIBITHI U UX POJIb B PA3BUTUU HAYKH; Ha3Ha-
YEHHE W NPUHLUIBI JEHCTBUS BaKHEHIINX (PU3NYECKUX MPUOOPOB; METOABI SMIIMPHUUECKOTO U TEOPETH-
YeCKOro No3HaHUs PU3NUECKUX SBJICHUNA NPUMEHHUTENBHO K 3a/1a4aM NpodhecCHOoHaNbHOM e TeTbHOCTH.

— yMeThb OOBSICHUTH OCHOBHbIE HaOJIOAaeMble NPUPOJHBIEC SIBICHUS U A(P(EKTH ¢ MO3ULMHA
byHIaMeHTaIbHBIX (PU3MUECKUX B3aUMOEHCTBUIA; HCTOIKOBBIBATH CMBICI (PU3UUYECKUX BETMYHMH U MOHS -
THU; UCHOJIB30BaTh PA3IMYHBIE METOIUKN SMIUPUUYECKOTO M TEOPETUYECKOTr0 MO3HAHUS (PU3UKH HAOIIO-
NAeMEBIX SIBJICHUU

— BJaaeTh HaBbIkaMH HCIIOJB30BaHUS OCHOBHBIX OOIIE(pHU3MUECKUX 3aKOHOB M MPUHIIMIIOB B
BOXHEHMIINX MPAKTUYECKUX MPUTIOKEHUSIX; METOJUKAMU SMIIMPUYECKOTO U TEOPETHUYECKOro MCCIIe0Ba-
HUS1; HaBbIKaMHM 00paOOTKU M MHTEPIIPETALIMH PE3YIbTaTOB HKCIIEPUMEHTA.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0mias TpyI0EeMKOCTh TUCIUIIINHBEI cocTaBisieT 14.0 3a4eTHBIX €IMHMIIBI U MPEJCTaBICHA B Ta-
ommie 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
1 cemecTp 2 ceMecTp

AyrmuTopHsble 3aHATHS (BCETO) 228 132 96
Jlexknun 84 48 36
[IpakTHueckue 3aHATHUS 96 52 44
JlaGoparopHble pabOTbI 48 32 16
CamocrosiTenpHast paboTa (Bcero) 204 102 102
OdopMiIeHHE OTYETOB IO JTAOOPATOPHBIM 52 36 16
paboTtam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 78 36 42
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 74 30 44
ceMuHapam

Bcero (6e3 sx3amena) 432 234 198
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TToaroroBka u caada dK3aMeHa 72 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 504 270 234
3aueTHnie EquHAIIBL 14.0 7.5 6.5

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= | = ) ZE
= e < o S = s
? S < s S 2 0
HasBanusi pa3nenoB IuCHUTLITUHBI i ® Q. o, o 2 &5
= = © = 5 0 = E
o S < 09 & g
1 cemectp
1 Mexanuka 14 16 8 26 64 | OK-10
2 MonekynsipHas (puU3MKa ¥ TEPMOMHA- 8 10 8 26 52 |OK-10
MUKa
3 DAEeKTpUYECTBO 10 12 8 28 58 |OK-10
4 DneKTpOMarHeTusm 16 14 8 22 60 | OK-10
Hroro 3a cemectp 48 52 32 102 234
2 cemecTp
5 KonebGaHus 1 BOJTHBI 12 12 4 28 56 |OK-10
6 BonHoBast ontuka 12 14 4 28 58 |OK-10
7 KBaHTOBAasl ONITUKA 4 6 4 18 32 | OK-10
8 AtoMHas pusnka 12 4 28 52 |OK-10
Hroro 3a cemectp 36 44 16 102 198
Hroro 84 96 48 204 432
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIUIM) PUBEICHO B TabiuIe 5.2.
Tabmuua 5.2 — CopeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
3 = 5
2 > 5
HasBanus paznenos ConeprkaHue pas3ienoB JUCIUILTAHBI 110 JIEKIIUIM zF &5
¢ g =
al >
~ S
1 cemectp
1 Mexanuka OcCHOBHbIE KHHEMATUYECKHUE XapaKTEPUCTUKU JIBUKE- 14 |OK-10

HUA: CKOPOCTb U yCKOpeHue. HopmanibHOe 1 TaHTeH-
HHaIbHOE yCcKOpeHne. KnHemaTuka BpamareibHOro
JBUYKEHUS: YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE,
HX CBSI3b C JINHEMHOMN CKOPOCTBIO U YCKOpeHueMm. M-
HepUUaJIbHblEe U HEMHEPLUAIbHBIE CUCTEMBI OTCUETA.
3akonsl HeroToHa. Macca, ummyisc, cuiia. 3aKoH
coxpaHeHus umnyibsca. Kunernueckas sneprus. Kon-
CepBaTHBHBIC CHJIBI U CUCTeMBI. [loTeHInanpHas
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sHeprus. CB3b MEXKY TOTEHIIUAIBHOM YHEPTUEH 1
CWJION. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.
JluHaMuKa BpalaTeIbHOTO JBUKEHUS TBEPAOTO Tena.
MowmenT nHepund. MOMeHT cuiibl. MOMEHT UMITYJIb-
ca. 3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCA.

HUroro

2 MonekynspHas pu3uKa
U TepMOJIMHAMHKA

YpaBHEHMSI COCTOSHUS UACAIBHOTO raza. Y paBHEHHE
Maiiepa. TermmoeMKoCTh UAEaTbHBIX Ta30B, YUCIO
crerneHeit cBo0o b1 M30mporeccsl neanbHOro rasa.
Knaccuueckue cratuctuku. OyHkuus pacnpeaencHus
MakcBesuia o IpoeKIHsM U a0COTIOTHBIM 3HaYEHU-
M ckopocTeld. bapomerpuueckas popmyna. OyHKusA
pacnpenenenus bonsumana. Tepmoaunamuxka. Ilepsoe
Hayajo TepMoanHaMuku. O6paTuMble 1 HeOOpaTUMBbIE
npouecchl. Hukn Kapro. K. oOpatumsix u
HeoOpaTUMBIX UKJIOB. TepMoauHaMuueckue QpyHk-
LMY COCTOSIHMS. DHTponus. Mi3MeHeHue 3HTponuu
pu 00paTUMBIX U HeoOpaTUMBIX Iporeccax. Bropoe
Hay4ajio TEPMOJNHAMUKH.

Hroro

OK-10

3 DJEeKTPUUECTBO

OnexTpuueckoe nose. Hanps»keHHOCTh U MOTEHIIHAT
3NEeKTpUUecKOoro nois. CBsi3b MEXAY HANPSHKEHHO-
CTBIO M MOTeHIMaNOM. [TpyHIMI Cyniepno3uLuy 31eK-
Tpuueckux noneil. Teopema ["aycca u ee nprumeHeHne
JUIsL pacyeTa ekTpudyeckux nose. [omsapusanus
JTUAIIEKTPUKOB. OTHOCUTEIbHAS JUAJIEKTPUUYECKAs
MIPOHUIIAEMOCTb. DJIEKTpUUECKOe cMeleHue. Teope-
Ma O [UPKYJISIIUU BEKTOPA HAMPSKEHHOCTHU AIIEKTPO-
cTatryeckoro nojs. [lone BHyTpy NpOBOJHUKA U Y
€ro NoBepXHOCTHU. Pacnipenenenue 3apsia B MpoBOJI-
HUKE. DJIEKTPOEMKOCTh YETUHEHHOTO IIPOBOIHUKA.
KonzaencaTtopsl. DHeprus 3J1eKTpUYECKOro nos. DIeK-
Tpuueckuil Tok. [noTHOCTE TOKaA. 3akoHBI OMa U
Jlxoyns-Jlenna B muddepennmansaoit hpopme. Mor-
HOCTb ToKa. K.1.11. ncrounuka Toka. 3akoHsl Kupxro-
(a a1 1enei mocTOSHHOTO TOKA.

HUroro

10

OK-10

4 DneKTpoMarHeTu3mM

Bexrop marautHO#M nHAyKkuuu. 3akoH buo-Casapa-
Jlarutaca 1 ero NpUMEHEHHE K pacy€Ty MarHUTHBIX
noJsiel. JIBrkeHue 3apsyKeHHBIX YaCTHUL B DJIEKTPO-
MarHuTHBIX nossix. Teopema [Maycca st BekTopa mar-
HUTHOM UHAYKIMU. Teopema 0 LUPKYIALUUA BEKTOpa
MAarHuTHOM MHAYKIMH U €€ IPUMEHEHHE JUIs pacuéra
noniedi. Cuita Amnepa. Cuna Jlopenna. Hanpsixén-
HOCTb MarHUTHOTO MOJIs. MarHuTHAsI MPOHUIIAEMOCTh
cpenbl. Teopema 0 HUPKYIALUN BEKTOPA HAIPSKEH-
HOCTH MarHuTHoro nosis. @eppomarnerusm. Padora
I10 TIEPEMEILEHUIO IIPOBOJAHKUKA C TOKOM B MATHUTHOM
rosie. SIBieHue 3NeKTPOMArHUTHOM UHAYKIMU. 11pu-
poaa 3.1.c. MHAYKIUU. fBieHue caMouHAyKuuu. Mu-
NyKTUBHOCTb. B3auMHass HHIyKIHs. DHEprus mMar-
HUTHOTO IOJIA.

16

OK-10
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Htoro

16

Hroro 3a cemectp

48

2 cemectp

5 Kosrebanus 1 BOITHBI

[Mapmonnyeckue konebanus. Mexanuueckue konebda-
Husl. CroxkeHue rapMoHuYecKux konebanuii. CBo0o-
HbI€, BBIHYX/ICHHbIE KosieOaHusl. SIBieHne pe3oHaH-
ca.Dnektpuyeckue konebanus. KpaucranmonapHsli
Tok. CoOCcTBEeHHas yacToTa Kosebanuid. YactoTa 3aTy-
xarolux Konebanuil. Pesonancuas yacrora. Ilepe-
MEHHBIN TOK.BonHbI B ynpyrux cpenax. Ilnockue n
cepuueckue BosHbL. D dekT [ormnepa. Dnekrpomar-
HUTHBIE BOJIHBL. DHEPIeTUUECKUE XapAKTEPUCTUKU
JIEKTPOMArHUTHBIX BOJIH.

12

Htoro

12

OK-10

6 BosHOBas ornrTHka

Wutepdepennus cBera. KorepeHTHOCTh CBETOBBIX
BoyH. {udpakums ceeta. [Ipunamun [roiireHca. 30HbI
Openenst. Judpakmus ot menu. Judpaknuonnas pe-
wetka. [Tongpusanus cera. CreneHp NOIspU3aALUN.
Crioco0bI mosTyueHust MOJISIPU30BAHHOTO U3TTyUYCHHUS.

12

Hroro

OK-10

7 KBauToBas onTuka

TernoBoe u3nyyeHne U ero CeKTpaibHbIe XapaKTe-
puctuku. 3akonsl Kupxroda, Credana-bonpiimana u
Buna. ®opmyna Panes-/xunca u «ymnprpaduonero-
Bas KaracTpoda». ['unoresza kBantoB. dopmyna
[Tnanka. ®oroapdext u a3pdpexr Komnrona. @oToHbI.
KopmyckymnsapHO-BOJIHOBOM yaju3M CBETA.

Htoro

OK-10

8 AtomHas (usmka

Monens atoma Pesepdopna-bopa. SAnepuas monensb
aToMa. OMIIUPUYECKHE 3aKOHOMEPHOCTH aTOMHBIX
cnektpoB. Popmyna banemepa. boposckas Teopus
atoMa Bozopoaa.KBanroBas Mmexanuka. ['unoresa e
Bpotins. [Tpunnun neonpenenéunoctu [ eitzendepra.
BonnoBast ¢hyHKIMS 1 €€ CTAaTUCTUYECKUI CMBICI.
VYpaBuenue Ipeaunrepa. KBantoBas yactuua B 0J1-
HOMEPHOU MOTEHIMAIbHOU siMe. CpelHrue 3HaUYeHUs U
orepaTopbl pu3ndeckux BenuarH. OHOMEPHBIE MO-
TEHIMAJIbHBII nopor u 6apbep.KBanToBOMEXaHUYe-
ckoe onucanue atoma. CTalliOHapHOE YpaBHEHUE
[penunrepa ana aroma Bogopoaa. Ksanroanue yr-
JIOBOI'O MOMEHTA M 3HEPruu B aToMe Bojopoaa. Boi-
HOBBIE€ (DYHKIIMHM U KBaHTOBbIE uucia. [IpaBuna or6o-
pa 1 KkBaHTOBbIX nepexonoB. OnbiT LTepna u I'ep-
naxa. CnuH amektpoHa. Iddext 3eemana. [Ipunum
[Taynu. 3anonHenue MeKTpOHHBIX 00osouek. [lepuo-
JUYeCcKas CUCTEMA 3JIEMEHTOB.

HUroro

OK-10

Hroro 3a cemectp

36

HUrtoro

84
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHHE TUCIUTLINH n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 ®usuka + + + + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 bezonacHOCTE XKU3HENCIATEb-

+ + + + + + +
HOCTH

2 Marematuka + + + + + + + +
3 MexaHnka

4 ®usuka + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, (OPMHUPYEMBIX PH U3yYeHUM TUCHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMIUINHBI, W BHJIOB 3aHATHU
MIPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCUUIUIAHBI, U BUJOB 3aHS -

THH

§ Bunrwl 3ansatuit

=1 .

5 z © =

5 5 o S S, DopMBbI KOHTPOJIS

= < .

: : : < 2

S = = O

A =

OK-10 + + + + Kontpomasnas pabora, Jk3a-

MeH, KomokBuym, 3aiura
orueta, OTuer no abopa-
TopHOI pabote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHBIX paboT

3 z§
3 =
2 > 5
Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT zF &5
- 2 <
> gz
(oF O Z
= S
1 cemectp
1 Mexanunka Kunemartnka paBHOYCKOPEHHOTO BpaIllCHUS. 4 OK-10
Omnpenenenrne MOMEHTA UHEPILIUU TBEPBIX TEIl. 4
Hroro 8
2 Monekynsapras pusuka | M3ydenue pacupenenenus Makcsea. 4 OK-10
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U TCpMOJMHAMHKA

N3yuenue pacnpeneneHus bonpimana.

Hroro
3 DNEeKTPUYECTBO N3Mmepenne yaenbHOro 3JIeKTPUYECKOrO COITPOTUBIIE- 4 OK-10
HUSl METAJIJIOB.
N3ydeHne cBOMCTB TUAIEKTPUKOB B I10JIE TNIOCKOIO 4
KOHJIeHCaTopa
Hroro
4 DIeKTpOMarHeTu3M N3ydeHune MarHuTHOTO MOJIsi KpYroBOTO TOKa OK-10
Omnpenenenre yaeabHOTO 3apsa 3JIeKTpOHa METOIOM
MarHeTpoHa
Hroro 8
Hroro 3a cemectp 32
2 ceMecTp
5 Konebanus u BOJTHBI N3ydeHue 3aTyxaromux 3JIeKTPOMarHuTHBIX Koje0a- 4 OK-10
HUI.
Hroro 4
6 BonHoBas ontuka Nzyuenne naTephEpeHIINN Ta3epHOTO H3ITyUSHHS. 4 OK-10
Hroro 4
7 KBaHTOBas ONTHKA TemmoBoe u3nyueHne 4 OK-10
Hroro 4
8 AtoMHas pusnka [IpoBepka COOTHOLIIEHUS] HEOTTPEACICHHOCTEN TSt 4 OK-10
¢dhoToHOB
Hroro 4
Hroro 3a cemectp 16
Hroro 48
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 SR
I -
3 = 5
2 > 5
Haspanus paznenon HaumeHoBaHMe MpakTHUECKHUX 3aHATUI (CEMHHAPOB) z - &5
S S E
= o, =
2 o' g
= S
1 cemectp
1 Mexanuka Kunemaruka noctynareinbHOro ¥ BpaliareabHOTO 16 |OK-10
JIBUKEHUS MaTepuanbHON ToukH. /{luHamuka mocryma-
TEIBHOIO U BPaLaTeIbHOTO ABMXKEHUSI MaTepUaAIbHON
TOYKHU U TBepAoro Tena. ClokHOoe ABMKEHUE. 3aKOHbI
COXpaHEHUS B MEXaHUKE
Hroro 16
2 MonexymsipHast pusznka | YpaBHEHUE COCTOSHUS HI€aIbHOTO Ta3a. M3omporec- 10 OK-10

1 TCpMOJUHAMUKa

cel. Pacnipenenenus Makcsenna u bonsumana. Cpen-

Hsisl DHEprus Mosekyll. Teruora. TermnoeMkocTh. BHy-
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TPCHHSAA OHCPIUA U pa60Ta nacaJabHOI'O Ira3a. HepBoe
Ha4aJI0 TCPMOJIUHAMUKH.

Htoro 10

3 DAeKTpUYECTBO 3akoH Kynona. Hanmpsik€HHOCTB AJIEKTPUYECKOTO 12 OK-10
nosid. Teopema 'aycca. IloteHnman snexkrpocraTuye-
CKOT'O TOJISl. JHEPTHUS SJIEKTPUUECKOro noiisd. PazHOCTh
noTeH1uanoB. PaboTa snexkTpocTaTrnueckoro mo-

151 I10CTOSTHHBIN EKTPUYECKNN TOK. 3aKOH J[KOyIis-

Jlenua.
Hroro 12
4 DneKTpoMarHeTu3mM MarnutHoe none. 3akoH buo-Caapa-Jlamnaca. Cuina 14  |OK-10

Awmmnepa. Cuna JlopeHna. DneKTpoMarHuTHasi MHIyK-
nusa. CamouHaykuus. BzaumHuas uHAyKIus. DHEPrus

OJISL.
Hroro 14
Hroro 3a cemectp 52
2 ceMecTp
5 Konebanus 1 BOJHEI I'apmonnyeckue konedanus. CroxxeHne rapMOHHUYe- 12 |OK-10

CKUX KojeOaHMH. 3aTyXarolye, BBIHYK/AEHHbIE KOJle-
Oanus. SIBnenue pesonanca. [lnockue, chepuueckue
BonHBL. Dddekt [omrepa.

HUroro 12

6 BonHoBas ontuka Wntepdepennus cBera. KorepeHTHOCTh CBETOBBIX 14 |OK-10
BoyH. udpaknus ceeta. [Ipunamun [oiirerca. 30HbI
@penens. Judpakuus ot menu. Judpakunonnas pe-
mertka. [Tongpusanus cera. CreneHp NOISpU3ALUN.
CriocoObI mostyueHust MOISIPU30BAHHOTO U3TyUYESHHUS.

Hroro 14

7 KBaHTOBas oNTHKA KBanroBas npupoza nznydenus. Tennosoe usnyde- 6 OK-10
Hue. Baemnnii poroaddexr. Dpdext Komnrona
Hroro

8 AtomHas (usmka ATomHbIe cieKTpbl. Monens atoma Pesepdopaa-bopa. 12 OK-10

Snepnas moaens atoma. COOTHOLLIEHHE HEOTIPEACIIEH-
Hocreit ['eitzenbepra. Pemenue ypasuenus Lpénun-
repa Juisi YaCTHULBI B OTHOMEPHON MOTEHIMAIBHOU
ame. [ToTeHumanbuelii 6apsep. KBantoBble uncna.
KBanToBanue momeHTa nmmynbca. Teopus aroma Pe-
3epdopra-bopa. KBanToBas Teopusi CTpO€HUSI MHOTO-
AJIEKTPOHHBIX CUCTEM

Hroro 12
Hroro 3a cemectp 44
Hroro 96

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B
tabmmie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 7 E
2 5 =
A3BAHWS PASIENIOB Bunnr camocTosTeLHON & > 0O
H p z 7 =5 @®opMBI KOHTPOJIS
paboThI B s 2
=S 2 2
a e g
= S}
1 cemecTp
1 Mexanuka [ToaroroBka k mpakTuue- 8 OK-10 3amuTa otuera, Komio-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, KoHTponbHas pa-
pam 6ota, OTyer o nabopa-
IIpopaboTka JIEeKIIUOHHOTO 10 TopHOH pabore, Tecr, k-
Marepuaia 3aMeH
OdopMieHHE OTYETOB IO 8
nabopaTtopHbeIM paboTam
Uroro 26
2 Monexynsipaas ¢pusuka |[logroroBka k mpaxkTuye- 6 |OK-10 3amura otuera, Komno-
Y )
U TepMOJIMHAMHKA CKHM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT no adopa-
pam TopHOH pabdote, TecT, Dk-
[TpopaboTka JIEKITMOHHOTO 8 3aMeH
MaTepuaita
OdopmieHre 0T4ETOB 110 12
nabopaTOpHBIM paboTam
Hroro 26
3 DAEeKTpUYECTBO [ToaroroBka k mpakTuue- 10 |OK-10 3amuta otyeta, Komno-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, KoHTponbHas pa-
pam 6ora, OTyer o nabopa-
IIpopaboTka JIEeKIIUOHHOTO 10 TopHOH pabore, Tecr, k-
Marepuaia 3aMeH
OdopMieHHE OTYETOB T10 8
nabopaTtopHbeIM paboTam
Uroro 28
4 DneKTpOMarHeTusm [ToaroroBka Kk mpakTuue- 6 |OK-10 3amura otuera, Komno-
2
CKHM 3aHSATHUSAM, CEMUHA- kBuyM, OTueT no adopa-
pam TopHO# pabote, TecT, k-
[IpopaboTka J1eKIIHOHHOTO 8 3aMeH
MaTepuana
OdopmieHre 0T4ETOB 110 8
nabopaTOpHBIM paboTam
Hroro 22
Hroro 3a cemectp 102
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
2 cemecTp
5 KonebOanus v BOIHEL [ToaroroBka k mpakTuue- 12 |OK-10 3amuTa otuera, Komio-

CKHUM 3aHATUAM, CEMUHA-

kBuyM, OTueT o mabopa-
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pam TopHOU paborte, Tect, Dk-
[IpopaboTka JIEeKIIMOHHOTO 12 3aMeH
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 28
6 BonHoBas ontuka ITonroToBka k npakTuye- 12 |OK-10 3amuta oruera, Komo-
CKUM 3aHATHUSAM, CEMUHA- kBuyM, OTueT o adopa-
pam TopHO# pabdote, TecT, Dk-
[IpopaboTka JTeKIIHOHHOTO 12 3aMeH
Martepuana
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Hroro 28
7 KBauToBas onTHKa [ToaroroBka kK mpakTuue- 6 OK-10 3amuTa otuera, Komio-
CKUM 3aHSATHUSM, CEMUHA- kBuyM, KoHTpobHas pa-
pam 6ora, OTyer o nabopa-
TOPHOMU te, TecT, Ok-
[IpopaboTka JIEKIIMOHHOTO 8 opoii pabore, Teer, 3
MaTepuana 3aMeH
OdopmiteHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
Hroro 18
8 AtomHas pusmnka [TonroToBka K npakTuye- 14 |OK-10 3amuTa otuera, Komo-
CKUM 3aHSATHUSAM, CEMUHA- kBuyM, KonTponbHas pa-
pam 6ota, Otuer o nabdopa-
[TpopaboTka JIEKITMOHHOTO 10 TopHoii pabote, Tec, Jk-
MeH
Martepuana 3ame
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Hroro 28
Hroro 3a cemectp 102
[TonroroBka u ciava sK3a- 36 DK3amMeH
MeHa
Hroro 276
10. KypcoBasi padota (mpoekT)
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA

ACATCIIBbHOCTH

DneMeHTHl y4eOHOH

MaxkcuMalTLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMaLHEBIN
0ar 3a mepuo
mexnay KT un 2KT

KOHECI CEMECTpa

MaxkcuManbHbIN
0aJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp

1 cemectp
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3amura oTUeTa 10 10 20

Konnoxksuym 16 16 32

OTuet no nmabopaTopHOii 2 2 4

pabote

Tect 6 2 6 14

Hrtoro makcumyM 3a nepu- 34 34 70

on

DK3aMeH 30

Hapacraromnm nrorom 34 36 70 100
2 cemectp

3amura oTueTa 10 10 20

Konnoxksuym 16 16 32

OTuet no nabopaTopHOii 2 2 4

pabote

Tect 6 6 14

Htoro makcumyM 3a nepu- 34 34 70

on

DK3aMeH 30

Hapacraromum nrorom 34 36 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.

Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYI0 OLIEHKY
[Tepecuer cymMbl OaJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY IpEJICTaBleH B TabHIe

11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)

2 (HeylOBJIETBOPUTEIBLHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeynoBneTBOpUTENHHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. CasenbeB, 1.B. Kypc obmeit ¢puszuku. B 3 1. Tom 1. Mexanuka. MonekynspHas (usuka:
YyeOHoe nmocobue [DnekTpoHHbIH pecype] : yded. mocodue — DnexTpoH. aaH. — Cankt-IlerepOypr :
Jlanb, 2018. — 436 ¢. — Pexxum poctyna: https://e.lanbook.com/book/98245. — 3arin. ¢ sxpana. [Dnek-
TPOHHBIH pecypc] - Pexxum noctyna: https://e.lanbook.com/book/98245, nata obpamenus: 08.06.2018.

2. CagenneB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexrpudecTBo U MarHeTu3M. BoHBI.
Ontuka [DnexTpoHHsIi pecypc] : yue0. mocobue / .B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ilerep-
Oypr : Jlaub, 2018. — 500 c. — Pesxxum moctymna: https://e.lanbook.com/book/98246. — 3arn. ¢ sxpana.
[OnexTponHblii pecypc] - Pexum pnoctyma: https://e.lanbook.com/book/98246, mara oOpamieHus:
08.06.2018.

3. Casenbes, U.B. Kypc obmeit ¢usuxu. B 3 1. Tom 3. KBanroBas ontuka. ATomMHas (pusuka.
®dusnka TBepAOTro Tena. Gu3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUIl [ DIEKTPOHHBINA pecypc] : yueol.
nocobue / N.B. CaBenbeB. — DnextpoH. naH. — Cankr-IletepOypr : Jlanp, 2018. — 320 c¢. — Pexum
nocryna: https://e.lanbook.com/book/106893. — 3aru. ¢ skpana. [DnekTpoHHsbIil pecypce] - Pexum nocty-
na: https://e.lanbook.com/book/106893., nata obpamenus: 08.06.2018.

12.2. lonostHUTEILHAS JIATEPATypa

1. CasenbeB, 11.B. COopHUK BOMPOCOB W 3aaay MO o0mIe ¢usmke [IIEKTPOHHBIA pecypce] :
yueb. mocobue / .B. CaBenbeB. — DnextpoH. gan. — Cankr-IlerepOypr : Jlanb, 2018. — 292 ¢. — Pe-
kUM noctyna: https://e.lanbook.com/book/103195. — 3ari. ¢ skpaHa [DneKTpoHHBIN pecypc]| - Pexum
noctyna: https://e.lanbook.com/book/103195, nara obpammenus: 08.06.2018.

2. MHpomos, N.E. 3amaun mo oOmielt dusnke: YaeOHoe mocodue [DIeKTpoHHBINA pecypc] : yueo.
nocobue — OnekrpoH. maH. — Cankr-IletepOypr : Jlamp, 2018. — 420 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/99230. — 3arn. ¢ skpaHa. [DnekTpoHHBIH pecypc] - Pexxum mocryna:
https://e.lanbook.com/book/99230, nara o6pamenus: 08.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. MexaHuka: YueOHO-METOAUYECKOE MOCOOHE MO AyIUTOPHBIM MPAKTHUECKUM 3aHATHSM U
camocTosTelbHO# padote / ['puboB 0. A., 3enun A. A. - 2018. 64 c. [DnekTpoHHBIH pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7662, nata o6pamenus: 08.06.2018.

2. MonekynspHas GuU3MKa U TEPMOJUHAMUKA: Y YeOHO-METOANIECKOE TIOCOOHE IO ayTUTOPHBIM
MIPaKTUYECKUM 3aHATHSIM M CaMOCTOSATeNbHOU pabore / bypaosumun B. A. - 2018. 85 c¢. [DnekTpoHHbIH
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7520, nara o6pamenus: 08.06.2018.

3. DneKkTpuuecTBO M MarHeTusM: Y4eOHO-METOANYecKoe MOCcOOHe MO ayAUTOPHBIM IMpaKTHue-
CKHM 3aHATHIM U CaMOCTOSTENbHOU padore / Bypadesckuit FO. A. - 2018. 137 c. [DnekTpoHHBIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/7729, nata oopamenus: 08.06.2018.

4. Konebanus u BOJTHBI: Y4eOHO-METOIUYECKOE TTOCOOUE MO ayTUTOPHBIM MPAKTHUYECKUM 3aHS -
THSM U camocTosTenbHol padote / Kimmmos A. C., MenoBauk A. B., FOmxkos FO. I'. - 2018. 114 c. [Dnek -
TPOHHBIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7652, nara obpamtenus: 08.06.2018.

5. BomnHOBas u KBaHTOBasi ONTHKA: YUeOHO-METOAMYECKOE MOCOOUE MO ayAUTOPHBIM MPaKTHUe-
CKUM 3aHSTHSIM M caMOCTOsITeNbHOI padoTe / Opnosckas JI. B., IBanosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTponnblii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7694, nara oOpare-
Hus: 08.06.2018.

6. AtomHas (usmuka u Qusuka TBEPAOro Tena: YueOGHO-MeTOquUecKoe MOCOOUe Mo ayTUTOPHBIM
NPaKTUYECKUM 3aHATHSM U camocTosTensHol padore / Jlsumn A. B., Uyxkos 1O. I1. - 2018. 147 c.
[OnekTponHbIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7691, mara oOpamieHus:
08.06.2018.

7. Kunemaruka paBHOYCKOPEHHOTO BpalleHusi: MeToauueckue ykazanus K jJabopatopHoii pabo-
te / bypnoBunua B. A., Tposa JI. A. - 2012. 13 c. [DnekrpoHHbii pecypc| - Pexxum moctyma:
https://edu.tusur.ru/publications/923, nata obpamenus: 08.06.2018.

8. Ompenenenne MOMEHTa HHEPLIUHU TBEPAbIX Tex: PykoBonCcTBO Kk mabopaTtopHoii padote o ¢u-
suke / TrorpkoB A. B., I'pubo FO. - 2016. 12 c. [DOnektpoHHbIi pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nara oopamenus: 08.06.2018.

CornacoBaHa Ha noprane Ne 30188 13



9. MWzyuenme pacnpeneneHuss MakcBemna: Meroquueckue yka3aHus K jJabopaTopHoil pabote /
bypaouniua  B. A. - 2018. 9 c¢. [DnekrpoHHbldi pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7643, nata obpamenus: 08.06.2018.

10. Mzyuenue pacmpenenenus bonpiimana: Meroguueckue ykazaHus K jabopatopHoi pabote /
bypmosuumn  B. A, - 2018. 9 c¢. [Onekrtponnmlii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/7642, nata o6pamenus: 08.06.2018.

11. V3mepeHue yaenabHOTO 3JIEKTPUUECKOTO COMPOTUBICHUS METAJUIOB: MeToAnYecKe YKa3aHus
K maboparoproii pabore / UBanosa E. B., Menosuuk A. B. - 2018. 7 ¢. [DnexkTponHsIii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/7645, nara obpamenus: 08.06.2018.

12. M3ydyeHue CBOMCTB JUAJIEKTPUKOB B IMOJIE MJIOCKOTO KOHAEHCATOpa: MeToInuecKkue yKa3aHus
K J1aboparopHoit pabote / BypaueBckuii F0. A. - 2012. 15 c. [DnexTponHsIii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/873, nata obpamenus: 08.06.2018.

13. V3yueHre MarHUTHOTO MOJIsI KPYrOBOro ToKa: MeTonuueckue yKa3aHus K J1JabopaTopHOil pa-
6ore / WBanoa E. B., MegoBauk A. B. - 2018. 13 c. [DnekrponHsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/7646, nata oopamenus: 08.06.2018.

14. OmnpeneneHue yAeIbHOTO 3apsa 3JIEKTPOHA METOJIOM MarHeTpoHa: Meronuueckne yKazaHus
K J1aboparopHoii pabote / bBypaueBckuii FO. A. - 2011. 14 c. [DnexTponHsIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/864, nata oopamenus: 08.06.2018.

15. UzyueHue 3aTyXalolMX 3JIEKTPOMArHUTHBIX KoneOaHuil: Meroauueckue yka3zaHus K Jiabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata oopamenus: 08.06.2018.

16. N3ydyenne wHTEpEpeHIMH JA3epHOTO H3ITydeHUs: YueOHo-MeTroaudeckoe mocodue / Op-
aoeckas JI..  B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nata o6pamenus: 08.06.2018.

17. TemnoBoe uznyuenue: PykoBoacTBo k taboparopHoit padore no ¢pusuke / Kimumos A. C., Me-
moeauk A, B. - 2017. 15 c¢. [OnekrtponHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 08.06.2018.

18. IIpoBepka COOTHOIIECHUSI HEOMPEACICHHOCTEH Il OoTOHOB: PyKoBOACTBO K jabopaTopHOi
pabote no pusuke / Kimumos A. C., FOmkos 1O. T - 2014. 12 c. [DnexTpoHHsIii pecype] - Pexxum gocty -
na: https://edu.tusur.ru/publications/7608, nara oopamenus: 08.06.2018.

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

Y4eOHO-MeTOIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydarolmuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

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

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebHas aymuTopus
yqe6Ha51 ayauTopus Jis IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus 1JIs IMpOBE-
JICHUS 3aHATHH IPAKTUYECKOro TUIMA
634050, Tomckast obnactsb, 1. Tomck, Jlenuna npocnexr, a. 40, 307 ay.
Onucanue uMerouierocs 000pya0BaHuUsA:
- KommutekT crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpermnoaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

VYueOHast aymuTopus

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsI IPOBE -
JIEHUS 3aHATUM MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUS JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TOMEIICHNE sl TIPOBE/e-
HUS TEKYIIET0 KOHTPOJIA U MMPOMEKYTOUHOM aTTeCTaluu

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrekT, 1. 40, 133 ayn.

Onucanue UMeroIerocs 000py10BaHus:

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador

Jlaboparopus J1a3epHO ONTHKU

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA 1aO0OPaTOPHOTO THUMA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 235 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- 'emmoneonoBkI# s1azep (8 mit.);

- OnThueckasi CKaMbsi C MPUHAIEKHOCTIMH (8 IMIT.);

- Kommnekr cnenunanuzupoBanHol yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

JlaGoparopust MEXaHUKH U MOJIEKYIIPHOU (PU3UKU

yueOHasi ayIUTOpus JAJIsl IPOBEICHHsS 3aHITUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs IS TIPO-
BEJICHUS 3aHATHI J1a00paTOpHOro THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 232 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopubie MakeTbl: «MonekyaspHast ¢uszuka» (10 mr.), «Mastauk Obepbexa» (10 mT.),
«Mammmna AtBynay (3 wr.), «MoMeHT uHepuun» (4 mr.);

- [lepconanbublit kommnbrotep (10 mrt.);

- KonTponnep n3mepennii (10 mrt.);

CornacoBaHa Ha noprane Ne 30188 15



- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpenoaBares.

[IporpammHoe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTel GpuznyecKux u3MepeHuit

JlaGopaTtopust kBaHTOBOW (hU3UKH

yueOHast ayuTOpus ISl IPOBEICHHSI 3aHIATUI PAKTUYIECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJICHUS 3aHITHI 1a00paTOPHOTO THMA

634034, Tomckast obnacts, . Tomck, Bepuununa ynuia, 1. 74, 229 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- JIaboparopuslit makeT "KBanToBast ¢pusuka" (10 mr.);

- [lepcoHanbHBIN KOMIBIOTED;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmMHoe obecnieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacuyer norpemHocTelt pusnueckux N3MepeHMi

JlabGopaTopust TepMOIMHAMUKH

yueOHas ayIUTOpus AJIsl NIPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BEJCHUS 3aHATUI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 223 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- JlJabopatopHbIii MakeT Mo TepMOaUHAMHUKE (6 IIT.);

- [IepcoHanbHBIN KOMIBIOTED;

- Kommuiekt cnienmanuzupoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTeil puznyeckux u3MepeHuit

JlaGoparopus 3neKTpUUECTBa U MarHeTu3Ma
yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPaKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHUS 3aHATHI JJa0OPATOPHOTO THUTIA
634034, Tomckas ob6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 219 ayn.
Ornucanune UMeroIerocs 000pyI0BaHUs:
- JlTabopatopHbIii MakeT «DNEKTPUUECTBO U MarHeTu3m» (12 1mir.);
- [lepconanbhblit KoMmbroTep (12 mt.);
- KonTpomnep usmepennit (12 mr.);
- ocka Oenas uisi MMcbMa MapKepoM;
- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;
- PaGouee mecto npenoaBarens.
[TporpammHOe obecrieueHue:
ASIMEC
LibreOffice
Microsoft Windows 7 Pro
Pacuet norpemHnocreil puznyeckux n3MepeHuit

Jlaboparopusi BOTHOBOMW ONTHUKH
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yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THMA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 210 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Monoxpomatop (9 mrt.);

- Uctounuk cBeTta criekTpa pTyTH (6 mT.);

- Uctounuk cBeta criekTpa Bogoposa (8 mr.);

- JJaboparopusriit maket "[lonspu3zanus ceera" (6 mrT.);

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI J1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/0B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelUaaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MIPeyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Ipuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
JUAHOCTBIO.

CornacoBaHa Ha noprane Ne 30188 17



14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. Touka nBMXKETCA M3 LIEHTpa CIUpaJd C PaBHOMEPHO yObIBarouleil ckopoctbio. [Ipu aTOoM Be-
JIMYMHA NIOJTHOTO YCKOPEHUS TOUKM ...

BapunaHTbI OTBETOB:

1. ymeHbIIaeTCS; 2. YBEIUUUBAETCSA; 3. HE U3MEHAETCS; 4. paBHA HYIIIO.

2. Ha aGcomoTHO TBEpIOE TEJIO JACUCTBYET MOCTOSHHBINM MOMEHT cui. Kakue u3 mepedyncieHHbIX
HWDKE BEJIMYHMH U3MEHSIOTCA 110 JIMHEHOMY 3aKOHY?

BapunaHTbI OTBETOB:

1. yriioBast CKOpOCTb M YITIOBOE YCKOPEHHUE

2. MOMEHT UHEPLIUU U MOMEHT UMITYJIbCa

3. yriioBast CKOpPOCTb 1 MOMEHT HHEPLIUU

4. yrioBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. BenuunHa MOMEHTa MMITyJbca TeJla U3MEHSETCS C TEYEHHEM BpEeMeHH 1o 3akony L=t(t+2) (B
equnuuax CH). Ecnu B MOMEHT BpeMeHHM 2 C YIJIOBOE YCKOpEHHE CcOocTaBisieT 3 pan/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...

BapunaHTbI OTBETOB:

1.2

2.1

3.0,5

4.4

4. Ha KOHIIaX HEBECOMOTI'O CTEPIKHS 3aKPEIUICHBI JBAa MAaJEHbKUX MAaCCUBHBIX mapuka. CTep:keHb
MOJKET BPAIAThCsl B TOPU30HTAIBHOMN IJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOALIEH uepe3 cepeu -
Hy cTepkHsl. CTepKEHb pacKpyTHIIM 10 YIJIOBOW ckopocTd ®. Ilox neiictBueM TpeHus cTep:KeHb OCTaHO-
BUJICSI, IPH 3TOM BbLAECTUIOCH 4 [ TEIIOTHI.

Ecnu crepkeHb packpyTUTh 10 YIIIOBOM CKOPOCTU ®° = /2, TO MIPU OCTAHOBKE CTEPKHS BBIACIIHT -
Cs1 KOJIMYECTBO TEIUIOTHI (B J[XK), paBHOE ...

BapuanTsl 0TBETOB:

1.0,5

2.2

3.1

4.4

5. TennoBast mammHa padotaet no uukiny Kapao. Eciiu remneparypy HarpeBaresist U XOIOAUIbHU -
Ka yMEHBLIUTH Ha onuHakoByto BennuuHy AT, To KIIJI nukia ...

BapunaHTbI OTBETOB:

1. yBenuuurcs

2. HE U3MEHUTCS

3. yMEHBIIUTCS

4. ny1st OTBETa HEOCTATOYHO JAHHBIX

6. Bo CKONBKO pa3 yBeIMUUTCS CPEJHEKBAJpaTHUECKas CKOPOCTh MOJIEKYJ MJ€alIbHOIO Ia3a Ipu
MTOBBIIIICHUH a0COIOTHOM TeMIiepaTypsl B 4 paza?

BapuanTsl 0TBETOB:

1. He n3menuTcs

2.0,5

3.2

4.4

7. OT xaKoi U3 NMPHUBEIEHHBIX HIKE BEIMYUH, XapaKTEPU3YIOIIHUX MOJIEKYIbI, 3aBUCUT JIaBJICHHUE
UJCAJIBHOTO ra3a’?

BapunaHTbI OTBETOB:

1. cuibl IPUTSHKEHUS MEXAY MOJIEKYIaMH
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2. KUHETUYECKON PHEPIUH MOJIEKYII

3. CUJIBI OTTAIIKUBAHUS MEKY MOJIEKYJIaMU

4. IOTEeHLIMAJIbHOW YHEPTUH B3aUMOJIEHCTBUS MOJIEKY

8. 1151 M301MpPOBAHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUM SHTPOIHS CUCTEMBI. ..

BapuanTsl 0TBETOB:

1. MuHMMaNIBHA

2. MakcuMaibHa

3. umeeT cpenHee apuPpMeTHIeCcKoe 3HAUYCHHE

4. MeeT OTpHULIATENbHOE 3HAYEHUE

9. BekTop Hanps»KEHHOCTHU 3JIEKTPOCTATUYECKOTO TOJIS, CO3JAHHOTO MEXI1y OOKIJIaJKaMH IMI0CKO-
ro KOHJIEHCATOpa HalpaBJIEH. ..

BapuaHTbl OTBETOB:

1. oT oTpuNaTEIHLHON OOKIIAIKY K MOJIOKUTEILHOM

2. B CTOPOHY BO3pacTaHus MTOTEHIMAIA

3. mapamiensHO 0OKIIaKaM

4. B cTopoHY yObIBaHUSA MTOTEHLIMAA

10. ToueuHsl#t 3apsa/ +q HaXOAUTCS B LIEHTpe cpeprueckoit moBepxHocTU. Ecinm 1o6aBuTh 3apsia —
q BHYTPb CpepHUyecKoil MOBEPXHOCTH, TO MOTOK BEKTOpA HAIMPSKEHHOCTH 3JIEKTPHUUECKOTo MOJsS 4epes
MOBEPXHOCTH C(HEpHI. ..

BapuaHnTbl OTBETOB:

1. yBenuuurcs

2. YMEHBIIUTCS

3. paBeH HyJIIO

4. HE U3MEHUTCS

11. MarauTHbII NOTOK CKBO3b KaTYHIKY, COCTOAILYIO U3 10 BUTKOB, n3MeHseTcs 1o 3akoHy D=t(2-
t) MB6. Uemy paHa D/IC mHAyKIIMU, BO3HUKAOIIAs B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBeT npen-
CTaBUTh B MIJIMBOJIbTaX.

BapuaHnTbl OTBETOB:

1.40

2.10

3.20

4.30

12. 3apsxeHHas yacTula BI€TaeT B OJHOPOJHOE MarHUTHOE I10JIE€ NEPIEHIUKYIIPHO MarHUTHBIM
CUJIOBBIM JIMHUSAM. TpaeKTOpUEN ABUKEHUS YaCTULIBI SBIISIETCA. ..

BapuaHTsl 0TBETOB:

1. npsimast

2. mapaboina

3. cnupanb

4. OKpY>KHOCTb

13. Kak cBsi3aHbl MeXIy co00i aMmiutyaa A u sHeprus W, mepeHocumast BOJHON ?

Bapuants! orBeToB: 1. DHeprust (W) nponoprimonanbHa amiiutyae (A) B 4-oii cTeneHu

2. Dueprus (W) nponoprroHanbHa aMIutuTyae (A)

3. Oneprus (W) nmponopiroHaibHa KBapary aMIUTUTY b (A)

4. Oueprust (W) nponopuroHagbHa aMIiutyze (A) B 3-oi cTeneHu

14. EmxocTh Kome6aTenbHOro KOHTYpa paauonepenaTynka ymenbmunu ¢ 1000 go 250 nd. Kax
IIPU 3TOM U3MEHUJIACH JUIMHA U3JIy4aeMbIX 3JI€KTPOMAarHUTHBIX BOJIH?

BapuaHTsl 0TBETOB:

1. ymenbmmiace B 4 pasza

2. yMeHbIIWIACH B 2 paza

3. yBenuuuiach B 4 pasza

4. He U3MEHUJIAcCh

15. IIpu pe3onance...

BapuaHTsl 0TBETOB:

1. pe3ko pacTeT yacTtora KoneOaHui
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2. xonebaHus 3aTyXaroT

3. yacToTa Koiie0aHui paBHA HYJIIO

4. coBMaJaeT 4acToTa COOCTBEHHBIX U BBIHYKEHHBIX KOICOaHUI

16. Kak Ha3bIBalOTCA BOJHBI, B KOTOPHIX KOJCOAHHWS YACTHUIl MPOUCXOIAT B MEPHEHIAUKYISIPHOM
IJIOCKOCTH K HaIPABJIEHUIO PACTIPOCTPAHEHUS BOJIH?

BapuaHnTbl OTBETOB:

1. nonepeunsie

2. IpOJOJIbHBIE

3. coObcTBEHHBIE

4. KOrepeHTHbIE

17. Ilpu nabmonennu uHTEpepeHIu HruoaeToBoro ceera B onbite KOHra pacctosHie Mexmy co-
CeHMMH TEMHBIMH MOJIOCAMH Ha 3KpaHe paBHO 2 MM. Eciu uCTOYHMK (hHOJIETOBOTO CBETa 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JJIMHA BOJIHBI KOTOpOro B 1,5 pasa Goibliie, TO 3TO pacCTOSHUE CTAaHET PaB-
HBIM ... MM.

BapuanTsl 0TBETOB:

1. 1,33

2.3

3.1

4.1,5

18. IlnacTUHKY M3 ONTHYECKH aKTHBHOTO BEIIECTBA TOJNMIMHON d = 2 MM MOMECTHIIN MEXIy Ta-
paIeTbHBIMU HUKOJISIMHU, B PE3y/IbTaTe YEro IJIOCKOCTh MOJIIPU3AIMM MOHOXPOMATUYECKOr0 CBETa MO-
BepHynack Ha yron 30o. [lone 3peHus monsipuMeTrpa CTAHET COBEPIIEHHO TEMHBIM NP MUHUMAaIbHON
TOJIIMHE (B MM) TUIACTUHKH, PAaBHOMH ...

BapuaHTbl OTBETOB:

1.2

2.4

3.6

4.8

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
MOMEIIAIOT 3KpaH. B oTBepcTHH quadparMsel Ui TOYKK Ha SKpaHe YKIIAIbIBAIOTCS 30H OpeHers.

BapuaHnTbl OTBETOB:

1.8

2.4

3.9

4.5

20. ITo mepe HarpeBaHMs Tejla €r0 CBEUEHHE U3MEHSETCs clenyromuM obpa3oM. [Ipu komHaTHOU
TeMIlepaType CBEUCHHE B BUAMMOMN 00JacTu criekTpa He HaOmogaercs. [lo Mmepe moBbllIeHUs TeMIiepary-
PBI TE€JIO HAYMHAET CBETUTHCS MAJTMHOBBIM IIBETOM, MEPEXOSAIINM B KPACHBIM BET («KPACHOE KaJICHHEY ),
a 3ateM B Oenblii («Oemoe KajaeHue» ). 3aKOHOMEPHOCTH M3MEHEHHUS IIBETa CBEUCHHS TeJa MPU HarpeBaHUHU
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akoHOM Ctedana-bonbimana

2. 3akoHoM Kupxroda

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cMmenieHus: Buna

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1 MexaHuka.

1. KunemaTuka nocTynareiabHOrO IBUKEHHUS.

2. Kunematnka BpalaTeabHOrO ABM)KEHUS.

3. luHaMuKa MaTepuaabHOU TOYKH.

4. Kunetnueckas sHeprust. PaboTa u MOIIHOCTb.

5. KoncepBarusHble cuibl. [loTeHIManbHass sHEPrus, CBA3b MEXAY MOTEHLUMAIBHON SHEPTHEU U
CUJION.

CornacoBaHa Ha noprane Ne 30188 20



6. OCHOBHOE ypaBHEHHE TUHAMHUKHU BpPAIaTeIbHOTO JBUKEHUSI OTHOCUTENILHO HETIOABMKHOM TOU-
KH.

7. YpaBHEHHE TUHAMUKHU BpPALATEIBHOIO JBUKEHUSI OTHOCUTEIBHO HETIOABUKHOU OCH.

8. MomeHT nHepuuu, Teopema lllreitHepa.

9. 3aKoH coXpaHEHUs MEXaHUYECKOM SHEPTHH.

10. 3akoH coxpaHEeHHsI MOMEHTA UMITyJIbCa.

2 MonekymsipHasi Gpu3nKa ¥ TePMOIMHAMHUKA.

—

. Bayrpennss sneprus. Terora u pabora. [lepBoe Hauano TepMoIuHAMUKH.
. Knaccuueckue craructuku (pyHKuus pacupeaenaeHus MakcBema).
. Haubonee BeposaTHas, cpeanssi KBaJpaTUyHas U CPeIHAS apupMeTHIecKas CKOPOCTH MOJIEKYII

W N

rasa.

. bBapomerpuueckas popmymna. Pacnpenenenune bonpnmana.

. Terumoémkocts rasza. @opmyna Maiiepa.

. YpaBHEHHE COCTOSHMS UICaIbHOTO ra3a. M3omnponeccsl.

. Annabartudeckuii mpouecc. [TomuTponuueckue mporeccsl.

. O6parumsbiii uks KapHo.

. I3MeHeHmne SHTpONUYU Mpu 00paTUMBIX U HEOOpAaTUMBIX Tpolieccax. BTopoe Havamo tepMoau-

O 00 O L B

HaMMKH.
10. OuTponus. ®rU3NYECKU U CTATUCTUYECKUI CMBICI SHTPOIIUH.

3 DIeKTpUYEeCcTBO.

1. Dnexrtpuueckoe mnose. Hanpsx€HHOCTh anexktpuueckoro nosi. Cumnosble JnHUU. [IpuHnun
CYNEPIIO3ULINH SJIEKTPUUECKHUX MTOJIEH.

2. Teopema Octporpajackoro-I'aycca nnsi BekTopa HanmpspKEHHOCTH aniekTpuueckoro mnodis. [lone
OECKOHEYHOU OHOPOJIHO 3aPSKECHHOM IITIOCKOCTH.

3. Ilotenuuan. PaGora cun snekTpocTaTuueckoro moss. LIupKyssauus BeKTopa HamnpshKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS.

4. CBs13b MKy HANPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TOJIsl U MOTEeHLUanoM. Pacuer pasHoCTH
MOTEHITMAIOB MEX/Ty TOYKaMH T0JIs (00pa30BaHHOTO OECKOHEUHOM 3apsHKEHHOM TIOCKOCTBIO, IBYMs Oec -
KOHEYHBIMU 3aPsKEHHBIMH IJIOCKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TPOBOISIINM MIAPOM).

5. Tonsgpuzanus TUAIEKTPUKOB.

6. I3menenue Bexktopos E u D Ha rpanune pasaena qByx IUIEKTPUKOB.

7. Pacnpenenenue 3JeKTPUYECKUX 3apsioB HA MpoBoAHUKe. Hanpsk€HHOCTH mojs BOIM3H MO-
BEPXHOCTH 3apsHKEHHOTO MPOBOTHUKA.

8. DnexrponBmkyias cuia. O600meEnHbIN 3akoH OMa 1711 HEOHOPOTHOTO YYacTKa eI .

9. Pabora, momHOCTh, 3akoH [[xoyns-JleHna.

10. PazserBnénnsie nenu. [IpaBuna Kupxroda.

4 DIEKTPOMArHETU3M.

1. CtaTnyeckoe MarHUTHOE MoJie B BakyyMme. Bektop MarHuTHoW MHaykiuu. 3akoH buo-Casapa-
Jlarnaca.
2. MarauTHoe 1oJjie KpyroBoro Toka. MarHuTHoO€ noJjie JBHKYIIErocs 3apsiaa.
3. 3akoH Amnepa. Cuiia, 1elCTBYIOIIAs HAa IPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.
4. Cuina Jlopenna. JIBukeHne 3aps>KEHHOM YaCTUIBI B OTHOPOJIHOM MAarHUTHOM IOJIE.
5. Dddext Xomna.
6. Llupkysinus BEKTOpa MArHUTHON MHIYKIIHH.
7. PaboTa mo nepeMenieHuIo MPOBOTHIKA i KOHTYpa C TOKOM B MAarHUTHOM IIOJIC.
8. MarnuTHOe 1oJse B BemecTse. HamarHnueHHOCTh U HANpsKEHHOCTh MAarHUTHOTO TTOJIS.
9. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
10. DnexTponBmkyIias cwia (3.1.¢.) UHAYKIUU. [Ipupoaa sBieHUs SJEKTPOMAarHUTHON MHITYKITHH.
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11. SIBnenne camonHAyKIuy. B3aumHas MHIyKIus.
12. DHeprust MarHUTHOTO MOJIA.

13. BuxpeBoe 31eKTpUUYECKOE T0JIE.

14. YpaBHenust Makcaeia.

5 KoneOauus v BOIHEL.

1. XapakTepucTUKN TapMOHUYECKUX KOJICOaHMA.

2. CnoxxeHre rapMOHUYECKHX KOJICOaHUH.

3. KBazucranuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHBIE KOlIeOaHUsI B KOHType 0e3 aKTUB-
HOT'O CONPOTUBIICHUS.

4. CBOOOTHBIC 3aTyXAIOIIUE JICKTPUUECKHIE KOJICOaHHs B KOHTYPE.

5. BeIHYK/IeHHBIE dJIEKTpUUecKHe KojaeOaHus. SIBjaeHne pezoHanca. [lepeMeHHbIN TOK.

6. YpaBHEHHUS IUTOCKON B cPeprIeCKON BOJIH.

7. Hanoxxenue (uaTepdepenius) BoaH. CTosiure BOTHBIL.

8. Dddext ommepa as 3BykoBbIX BoH. Onrrrueckuit agdext Jomepa.

9. DneKTpoOMarHuTHHIE BOJIHBI.

10. DHeprus 3MeKTpOMarHuTHON BOJIHBI. IHTEHCUBHOCTD M UMITYJIBC 3JIEKTPOMArHUTHOM BOJIHBI.

6 BoHoBasg onTuka.

. Uarepdepennus ceera. Meron HOnra. [lluprna nmonoc nuaTepdepeHITUN.

. UaTepdepentus npu oTpakeHUH IPpU OTPAKESHUH OT TOHKOHM MPO3PaYHOM TIIACTUHKU.
. Konbeira Herotona.

. Hudpaxmms ceera. [Ipunnun [olirenca-dpenens.

. Merop 300 @penensi. 30HHas MJIACTUHKA.

. Audpaxiust Ha KpyriioM OTBEPCTUH U HEMPO3PAYHOM JHCKE.

. Mudpakuust ot menu.

. Audpaxponnas pemeéTka.

. CniextpanbHoe pa3inoxeHue. Paszpemaronias CocOOHOCTh PEIIETKH.

10. Audpakius Ha IpOCTPAHCTBEHHBIX peiéTkax. Juppakiuus peHTTeHOBCKHX JTy4ei.
11. onsipuzaums ceera. [longpuszanms npu oOTpakeHUM U IpeioMIIeHUH. 3aKoH bprocrepa.
12. Tlonstpu3anys nNpyu 1BOMHOM JIy4eNPEITOMICHUN.

13. 3akon Mamtoca.

O 0 1 N DN K~ W —

7 KBaHTOBAas OIITHKA.

. TerutoBoe usnydenue. 3akoH Kupxroda.

. 3akon Credana-bonpiimana. 3akon cmemieHus: Buna.

. ®opmyna [lnanka.

. Buemnuit potordpdexr.

. ®otonsl. OnbIT boTte (MeTo coBmaieHnid).

. Oddext KomnroHa.

. TopMO3HO€E PEHTT€HOBCKOE U3TYyYeHHE. XapaKTEePUCTUUECKOE PEHTI€HOBCKOE U3ITyUEHHE.
. JlapneHue cBera.

01NN WN—

8 AtomHas uzuka.

1. 3axoHOMEpHOCTH B aTOMHBIX criekTpax Popmyna banemepa.

2. Dnemenrtapnas teopusi bopa. OnbiT ®panka u ['epia.

3. I'unore3a ne bpoiins. BonHoBbIE cBOMCTBA BEILIECTBA.

4. [TpuHUMO HEOTIPEACIEHHOCTH.

5. BonnoBoe ypaBuenue Lpenunrepa. ®usnveckuii cmbicn W-pyHKum.
6. KBaHnTOBaHuE SHEPIrUM AIEKTPOHA B OAHOMEPHOU MOTEHIIMATILHOMN SME.
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7. I'maBHOE M OpOUTATBHOE KBAHTOBBIE YUCIIA.

8. IIpocTpaHCcTBEHHOE KBAaHTOBaHME (MAarHUTHOE KBAHTOBOE YHCJIO).

9. Cniun anextpona. OnsIT lITepHa u I'epnaxa.

10. PactipeenieHre 3€KTPOHOB 10 YIHEPTETUUECKUM ypOBHSIM atomMoB. [Ipunimn Iaymm.
11. [llupuHa crieKTpanbHbIX JUHUI. TOHKas CTPYKTypa CIIEKTPaJIbHBIX JTUHUM.

12. BeinyxxaenHoe uznydeHue. Jlazepsl.

14.1.3. TeMbI KOLTTOKBUYMOB
1 MexaHnuka.

2 MonekymnsipHas pU3MKa U TepMOAUHAMHUKA.
3 DnexTpuuecTBo.

4 DJeKTpOMAarHeTU3M.

5 Konebanus u BOJIHBI.

6 BonHoBas onruka.

7 KBaHTOBas ONTHKA.

8 AtomHas uzuka.

14.1.4. Tembl KOHTPOJILHBIX padoT
1 MexaHuka.
2 MonexynsipHast (pU3HKa U TEPMOJAUHAMUKA.
3 DIeKTpUYECTBO.
4 DAeKTpOMAarHeTU3M.
5 KonebaHus 1 BOJHBEL.
6 BonHOBas onTuHKa.
7 KBaHTOBas OITHKA.
8 Atomuas (usuka.

14.1.5. Tembl 1a00paToOpHBIX padoT
Kunemarnka paBHOYCKOPEHHOTO BPAILIEHHUS.
N3ydenue pacnpenenenus Makcsesia.
N3mepeHne yienbHOro 3JeKTpUIECKOro CONPOTUBIIEHUS METAIIIOB.
N3yyeHue 3aTyXarolmx 3J1eKTPOMarHUTHBIX KOJIeOaHHH.
Nzyuenue nnTepdepeHnN Ja3epHOr0 U3ITYUSHHUS.
M3ydeHne MarHuTHOTO MOJIsl KPYrOBOT'O TOKa
TernoBoe U3y4eHue
[TpoBepka COOTHOILIECHUS HEOTIpeAeIEHHOCTEH 1 (POTOHOB
OnpeneneHre MOMEHTa MHEPLUUH TBEPABIX TEI.
N3yuenune pacnpenenenus bonsimana.
N3ydyeHne CBOMCTB ANDIIEKTPUKOB B IOJIE IIJIOCKOTO KOHAEHCATOpa
Omnpenenenne yaeapHOTO 3apsaaa dIEKTpOHa METOJIOM MarHeTpoHa

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -

TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.

Ta@mua 14 — HOHOJ’IHI/ITCHI)HBIG MaTtepuajibl OLUCHUBAHUA OJIA JIUIL C OrpaHUYCHHBIMH BO3MOXHOCTAMU

340POBbA U HHBAJIMAOB

KaTeI‘OpPII/I BI/IILBI JOIIOJTHUTCIBHBIX OLICHOYHBIX
06yqa}o MIUXCA MaTcpuaoB

@OpMbI KOHTPOJIS U OLICHKU
pe3ynbTaToB 00y4eHus
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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