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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTeNbHOCTH 3cemectp 4 cemectp Bcero  Enunuuel
JlekuroHHbBIE 3aHITHUS 28 28 56 4acoB
[IpakTrueckue 3aHATUA 18 18 36 4acoB
JlaGopaTopHble 3aHATHUS 28 28 56 4acoB
CamocrositenpHast padbora 70 70 140 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 72 JacoB
OO01mas Tpya0eMKOCTh 180 180 360 4acoB
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 5 5 10 3.€.

DopMBbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 3
DK3aMeH 4
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue y ctyneaToB TYCYPa nenoctHoro npeacraBieHus 0 GU3MUECKUX TpoIeccax u
SIBIIEHUSAX, NPOTEKAOIUX B MPUPOAE, TOHUMAHUS BO3MOKHOCTEW COBPEMEHHBIX HAayYHBIX METOJIOB
MO3HAHUS MPUPOJBI U BIAJICHUS UMH Ha YPOBHE, HEOOXOAMMOM ISl PEIICHHS MPAKTHYECKUX 3ajad,
BO3HUKAIOIIUX TPY BHIMIOTHEHUH MTPO()ECCHOHATBLHBIX 00S3aHHOCTEH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoenne CTYACHTAMH U YMCHHE UCIIOJIb30BATh OCHOBHBIC ITIOHATHUSA, 3aKOHBI 1 MOJCIIN (1)I/ISI/IKI/I.
2. OcBoenue CTYyA€CHTAaMHU MW YMCHHUC HCIIOJbB30BaTh MCETOABI TECOPETHUYCCKOIo H
OKCIICPUMCHTAJIBHOT'O I/ICCJ'IC,Z[OBaHI/Iﬁ B (1)I/ISI/IK6, METObI OLI€CHOK IMOPAAKOB (1)I/ISI/I‘ICCKI/IX BCJIMYHH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Ostoka gucrmiing: O0g3aTebHas 4acTh.

Monynp quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).
Nunexc qucuumiunael: 51.0.03.07.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben

OIIK-1.1. 3HaeT OCHOBBI

3Haet (pyHIaMEHTAIbHBIC 3aKOHBI (DH3UKH.

MIPUMEHSATD JIOTUKH, MAaTEeMaTHKHU,

€CTEeCTBEHHOHAYYHbIC U | (DU3UKH, BBIYUCITUTEIIBHON

OOLIEMH)KEHEPHbIE TEXHUKU U

3HAHUS, METOJIbI MIpOrpaMMHUPOBAHUS

MaTeMaTn4eCcKoro OIIK-1.2. Ymeer YMeeT ucronb3oBaTh GU3NIECKUE 3aKOHBI
aHajisa u IUIAHUPOBATH U P PEIICHUH 3a/1a4 TPo(eCcCHOHATIBHON
MOAEINPOBaHNA, dbopMynupoBaTh 3a1a41 JIeSITEIbHOCTH.

TCOPETUIECKOro 1 HCCJIEIOBAHUS, pEIIaTh

SKCIICPUMCHTAJIBHOT'O CTaHIapTHBIE

ucciae0BaHms B npodeCCuOHAIbHBIC 3a/1aUH C

pohecCHOHATLHOM IPHMEHEHHEM

NeATeTbHOCTH

€CTeCTBEHHOHAYYHBIX U

00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Bnaneer (I)I/I3I/IquKI/IM arrmapaTtom Ijid
peuicHu-d HpO(I)eCCI/IOHaJ'ILHBIX 3aga4.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisaeT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunpl yueOHOI e TenbHOCTH
4acoB |3 cemecTp|4 cemecTp
KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 148 74 74
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 56 28 28
IIpaxkTHueckue 3aHATUS 36 18 18
JlaGopaTopHbie 3aHITHS 56 28 28
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 140 70 70
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K KOJZIOKBUYMY 42 24 18
[TonroroBka K TECTUPOBAHUIO 33 18 15
[ToaroToBka K KOHTPOJIBHOM paboTe 24 15 9
[ToaroToBka K 3auTe OTYETA MO JIAOOpaTOpHOU paboTe 15 7 8
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 18 6 12
Harmmcanne otyeta nmo nabopaTopHoit pabote 8 8
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IlonroroBka u caava dK3aMeHA 72 36 36
Oo0mas Tpyn0oeMKoCTh (B 4acax) 360 180 180

Oo0mas TpyroemMkocTh (B 3.e.) 10 5 5

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HazBanus pa3nenos (Tem) Jlex. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB ®opmupyemsble
JUCLUTUINHBI 3aH., 4| 3aH., 9 | pab. |paO.,u KOMIIETEHIINH
9K3aMEHa)
3 cemecTp
1 Mexanuka 10 6 12 24 52 OIIK-1
2 MonekynspHas puzmka u 8 4 4 23 39 OIIK-1
TEPMOIUHAMHKA
3 DeKTpOMarHeTu3mM 10 8 12 23 53 OIIK-1
Uroro 3a cemectp| 28 18 28 70 144
4 cemecTp
4 Konebanus 1 BOJHBI 10 6 8 24 48 OIIK-1
5 BosiHOBas ¥ KBaHTOBAsl ONTHKA 10 6 16 25 57 OIIK-1
6 AtomHas pu3uKa, SIEMEHTHI 8 6 4 21 39 OIIK-1
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJIOTO Teja
Uroro 3a cemectp| 28 18 28 70 144
Hroro| 56 36 56 140 288

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.

Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. TIO JICKIUSIM)

TpynoemkocTh

(JIEKIIMOHHBIE
3aHATUSA), 4

dopmupyemblie
KOMIIETEHIIUU

Haspanus pa3znenos (tem) Copneprxanue pa3aenoB (TeM) TUCHUIUIMHBI (B T.4. 110
JMCIUTUTAHBL JICKIHSIM)

3 cemecTp

1 Mexanuka Beenenue. ®u3uka B CUCTEME €CTECTBEHHBIX HAYK. 10 OIIK-1
OOmas cTpykTypa Kypca ¢pusnku. MexaHuka.
OCHOBHBIE KHHEMAaTHYECKHE XapaKTePUCTUKU
MOCTYINATEIBHOTO U BPAILIATEJILHOTO JABHKEHHUS.
WnepruanbHble CUCTEMBI OTCUETA U 3aKOHBI
Herotona. Cuiel B Mexanuke. Pabora u
KHHeTHueckas sHeprust. KoHcepBaTUBHBIE CHIIBI U
NOTeHIMaNbHas SHeprus. CBA3b MEXIy CUION U
MOTEHIIMATBHOM YHEPrueil. 3aKOH COXpaHEeHHUs
MIOJTHOM MEXaHUYECKOM PHEPTuu B Moje
HNOTEHIHAIBHBIX CUII. 3aKOH COXPAHEHUS UMILYJIbCA.
AOGcomroTHO ynpyruii 1 Heynpyruii yaapsl. [lonsatue
a0coI0THO TBepaoro Tena. OCHOBHOE ypaBHEHHE
JIMHAMHKH a0COJIIOTHO TBEPAOro Tena. MoMeHT
uHepuuH. MoMeHT cuiibl. MOMEHT uMIyJibca. 3aKOH
COXpaHEHUsI MOMEHTa uMIlyJbca. KuHetnueckas
SHEPrysl BPaIlatoerocs Tesa.

Hroro 10
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2 MonekynsipHasi pu3uKa u
TEPMOIMHAMHKA

MukpococTosiHie U MakpococTostHue. OYHKIUN
COCTOSIHUSL. Y PaBHEHHUS COCTOSHUS MJICANBHOTO rasa.
Pacnpenenenue 3HEpruy 1o CTEHEHsIM CBOOOIBI.
OyHkuuY npouecca. BHyTpeHHsIs sHEprHs
uzaeanbHOro rasa. Pabora. [lepBoe Havano
TepMOJMHAMHUKH. V30mpoliecchl HaealbHOro rasa.
TennoémkocTs uaeanpHOro rasa. Kparkue csenenus
W3 TEOPHH BeposITHOCTEH. Pacnpenenenus Moeky
M0 CKOPOCTSIM M KHHETHYECKUM SHEPTHSM.
Bapomerpuueckas popmyna. Pacnipenenenue
MOJIEKYJI [10 HOTEHIMAIBHBIM YHEPT UM
(pacupenenenue bonsnmana). Pacipenenenue
Makcsemta-boasnmana. CTaTUCTHYECKHN BEC U
sHTpomnus. OOpaTHMbIe U HEOOPaTHUMBIE ITPOIECCHI.
3akoH Bo3pactaHus SHTponuu. Tperbe Havano
TepMOANHAMUKU. TepMOINHAMUYECKUN CMBICIT
sHTponHU. CTaTUCTHUECKUI CMBICT SHTPOIUH.
TerioBble MaIIUHEL.

OIIK-1

Htoro

3 DnekTpoMarHeTH3M

[ToHsiTHE NEKTPOCTATUYECKOTO MOJIS.
XapaKTepUCTUKH 3MeKTpuueckoro noiust Teopema
I'aycca nist BeKTOpa HaNpsKEHHOCTH
9JIEKTPOCTATHYECKOTO 110J1s1 B BakyyMe. IIpuMeneHue
TeopeMbl ['aycca K pacueTy HarpsKeHHOCTH
NEKTPUYECKHUX 1oJield. PaboTa cuit 3J1eKTpuiecKoro
monst. TeopeMa O IUPKYJISIAN BEKTOPa
HanpsHkEHHOCTH 1osist. [ToTeHuman u pasHocTh
noreHuanoB. CBsA3b MEXAY HANPSHKEHHOCTHIO U
noreHnuanom. [loreHnmans! npocTeHmmx
3NMEKTPUYECKUX MOJIeHl. DIEKTPHUECKOE TI0JIE AUTIONI.
SIBneHue Nonspu3aluu JU3JIEKTPUKOB.
[TonApHu30BaHHOCTb TUANEKTPUKA U JUIEKTPHUECKAs
BOCHPUUMYHBOCTb. DIEKTPUUECKOE CMELIEHHE.
Teopema ["aycca 11t BeKTOpa 3JIEKTPUIECKOTO
CMelIEeHH. DIEKTPUIECKOE M0JIE B JUIIEKTPHUKE.
VYcioBust Ha TpaHuLe IBYX AMAIIEKTPUKOB.
OnekTpuyecKoe Mose BHyTPU NMPOBOAHUKA U Y €ro
noBepxHocTH. Pacnipenesnenue 3apsia B IPOBOTHUKE.
IIpoBOAHHUKH B 2IEKTPUUECKOM IIOJIE.
OneKTpOEMKOCTb YeANHEHHOTO IPOBOJHUKA.
KonpeHcatopsl. DHeprus 3apspKeHHOTO
KOHJIEHCATOpa. DHEePrusi AEKTPHIECKOro TIOJIS.
O0bEMHas IOTHOCTH SHEepruu. [TocTosIHHBII
anexTpudecknil ToK. Ciila ¥ INIOTHOCTH TOKA.
3aBUCHMOCTD IJIOTHOCTH TOKa OT XapaKTEPUCTUK
HOCHTEJICH TOKa. Y paBHEHHE HENPEPbIBHOCTH AJIst
IUIOTHOCTU TOKa. CTOPOHHUE CUIIBI U 3.71.C. 3aKOH
Owma u Jxoynsa— Jlenna B quddepeHuansHon u
UHTErpaIbHOH opme. MoImHOCTh ToKa. MarHuTHOE
nose Bakyyme. 3akoH bruo-Casapa-Jlamnaca. Teopema
laycca nns BekTOpa MarHuTHOM MHAYKIMU. Teopema
0 LUPKYJIALUY BEKTOpa MarHUTHOM uHAykuuu. ITone
COJICHOMIA ¥ TOpoua. [IBikeHue 3aps10B U TOKOB B
MarHuTHOM 1ojie. Crita Ammepa. Crita Jloperna.

D dexr Xomra. Pabora, coBepiiaemast npu
nepeMeIeHUH [IPOBOIHUKA U KOHTYpPa C TOKOM B
MarHMTHOM noJsie. MarHuTHOE 10Jie B BELIECTBE.
Buner marsetnkoB. Hamaramaerrocts. Bextop
HaNpsHKEHHOCTH MAarHUTHOTO MOJIs. MarHuTHas
MPOHUIIAEMOCTh cpezbl. Teopema 0 HUPKYIALUU
BEKTOpA HANpPSDKEHHOCTH MAarHUTHOTO MOJIs. SIBieHue
3NIEKTpOMAarHuTHOM nHAyKuuu. Ilpupona 3.4.c.
UHIYKIUH. [{UpKyIsinus BeKTOpa HANpsDKEHHOCTH
BUXPEBOI'0 MAarHUTHOTO 110JI4. SIBIeHne
caMoMHAYKIMU. IHayKTUBHOCTH. B3aumnas
uHIyKLust. TOK Ipu 3aMBbIKaHUU U Pa3MbIKAHHHU 1ICTIH.
DHeprust MarHUTHOTO ToJisl. OOBEMHAS TIIOTHOCTh
sHepruu. Buxpesoe snexrpuueckoe nose. Tok
cMelleHHs. Y paBHEHUs: MakcBena B MHTErpajlbHON 1
muddepennmanbHoi popmax. OTHOCHTENBHOCTh
3JIEKTPUYIECKOTO ¥ MAarHUTHOTO TOJEH.

OIIK-1

Htoro

10
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Hroro 3a cemectp

28

4 cemecTp

4 KonebaHust ¥ BOJIHEI

Mexanunueckue konedanus. VneanpHplii
rapMoHnYeckuii ocumnistop. Juddepenunansuoe
ypaBHEHHE TapMOHMYECKOT0 OCLMILIATOPA U ero
peuienye. AMIUIMTY /A, yacToTa U (aza koyeOaHuit.
OHeprus rapMoHuueckoro konedbanus. CBoOonHbIE
3aTyXaroIue KoJeOaHus OCIIIUIATOPA C ITOTEPSIMH.
BriaysxnerHble konebanus. CiioxeHne KoJaeOaHui
(Ouenwust, puryps Jluccaxy). DIeKTpOMarHUTHBIE
xonebanus. CBoOoaHbIE KOJIeOaHUsI — COOCTBEHHBIE U
3atyxaromue. BeiHykeHHbIe Konebanus. Pe3onanc
TOKa ¥ HanpspkeHus. [lepemennslit Tok. BonHs! B
yIpyroi cpene. YpaBHeHHE BOJIHBI. J{JIMHA BOIHBI,
aMIUIMTY/a BOJIHBI, BOJTHOBOE YHCIIO, (ha3a BOJIHBI.
®da3oBas CKOPOCTb YIIPYTUX BOJIH B Ta3ax, XHIKOCTAX
U TBepJbIX Tenax. ['pynmosas ckopocTs. BoxHoBoe
ypaBHEHHE. DHEPreTHIECKUE XapaKTePUCTUKH
ynpyrux BoiH. Bexrop YmoBa. MHTepdepentys n
nmudpaxuust BonH. Crosune BosiHbL. D¢ dexr Joriepa
B aKyCTHKe. DIEKTPOMarHUTHbIC BOIHBI (OMB).
YpaBHEHUS IIOCKUX U cepruIecKux BoIH. BoiHoBOE
yYpaBHEHHE JUIsl 3JIEKTPOMArHUTHOT'O MOJIS.
DHepreruyeckue xapakrepuctuku IMB. Dddexr
Jonnepa st DMB.

10

OIIK-1

HTtoro

10

5 BosiHOBast ¥ KBaHTOBAs OTNITHKA

KorepeHTHOCTb CBETOBBIX BOJIH. MHTepdepeHtms
CBETa OT ABYX KOI€PEHTHBIX HCTOYHUKOB. OIbIT
IOnra. MaTepdepeniys cBeTa B TOHKUX IJICHKaX.
IIpoceernenue ontuku. MHTEphEpOMETpPEL.
Judpaxnus cBeToBbx BosH. [Ipunimmn [Moiirencadpenens.
Meroz 3ou ®penens. Judpaxuns Openens

Ha oTBepcTuH U aucke. JJudpaxuus OpayHrodepa Ha
OJTHOH 111eJTN U TU(PaKLIMOHHOM peleTKe.
Pasperaromas crocoOHOCTh ONTHYECKUX MPUOOPOB.
[Nonspuzamus cBeta. EcrecTBeHHBIN 1
noJisipu3oBaHHbIl ceT. [lonydyeHue u aHanus
JIMHEHHO- MOJISIPU30BaHHOTO cBeTa. 3akoH Maoca.
Ilonsipusanus cBera npu OTpaXKeHHU. 3aKOH
Bproctepa. JBoitHOE TydenperoMiIeHHE.
B3anmonelicTBIE H3ITyYEeHHs C BEIICCTBOM.
HopmanpHas u aHoMalnbHas aucnepcun. Iornomenue
cBera. 3akoH byrepa. CBs3pb qucnepcuu ¢
nornomenueM. PaccesHue cera. Temnosoe
U3JIy4eHUE U TIOMUHecHeHIHs. CIIeKTpaibHbIe
XapaKTEPUCTUKHU TEIUIOBOTO U3IyueHHUs. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroga. 3akon Credana —
Bonbimana. 3akonsl Buna. ®opmyina Ilnanka.
KBaHTOBOE 00BSICHEHHE 3aKOHOB TEILIOBOTO
n3iy4eHus. KopmyckyisspHO- BOJHOBOH JTyaii3M
cBeta. D dext Komnrona. JlaBnenue ceera.

10

OIIK-1

Hrtoro

10
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6 AtoMHas (pu3MKa, 3JIEMEHTHI
KBaHTOBOI MEXaHUKH U (HH3UKH
TBEPOTO Tena

BonHosble cBoiicTBa MUKpoyacTull. ['nnoresa e 8
Bpoitns. Audpakius mukpouactun. COOTHOLIEHUE
HeomnpenenéHuocteil ['eiizenbepra. BonHoBas
(YHKIHS, €e CTATUCTHYCCKUI CMBICT. Y paBHEHHE
Ipenunrepa. KBanToBas yacTuiia B npsMOyTrobHOM
NOTEHLHUAIBHOH sime. IToHsITHE COOCTBEHHOrO
MarHUTHOTO MOMEHTA 4acTHUIIbI U criuHA. [TomHbIi
MOMEHT MMITYJIbCa YAaCTHIIBI ¥ TTOJIHBII MarHUTHBIN
MoMeHT. KBaHTOBO-MeXaHHUECKOE OITMCAHNE aTOMOB.
CraunonapHoe ypasHenue Llpenunrepa jis aroma
BOJIOposa. BoiHOBbIE (yHKLINY U KBAHTOBBIE YUCIIA.
Teopus MHOT037€KTpOHHOTO aToma. [IpuHIun
IMaymu. KpatHOoCTh BRIpoXaeHus. [IpaBuia ot6opa
JUIsl KBAHTOBBIX IIEPEX0/10B. MeXaHn4eCKui 1
MarHUTHBIM MOMEHTHI aTOMOB. I MpoMarHuTHoe
orHoureHue. Onsit llTepHa u 'epnaxa.
DMIpUIecKre 3aKOHOMEPHOCTH B @aTOMHBIX
cnekTpax. ®opmyna banemepa. OcHOBBI KBAaHTOBOM
cratucTudeckor Gu3uku. [IpuHImn
TOX/IECTBEHHOCTH 4acTHll. BO30HBI 1 (PepMUOHBI.
®da3oBoe MPOCTPAHCTBO U (PYHKLUS pacHpee/ICHusI.
Pacnipenenenus bose — Ditnmreitna u ®epmu —
Hupaxa. [TonsiTHe MI0THOCTH cOCTOSIHUM. DOTOHHBIN
uzeanbHblil ra3. PacnpeneneHue GpoTOHOB 1Mo
sneprusm. @opmyina [lnanka. DneKTpOHHBIN
naeanbHbIN ra3. Pactipenenenne 31eKTpOHOB 110
SHEPTIHsM IPU Pa3IMYHBIX TEMIIEpaTypax.
3aBucUMOCTb YpoBHs: Depmu OT TemnepaTyphl.
Teopust TEIIOEMKOCTH TBEPBIX TEN. DIEMEHTHI
kpucramorpaduu. Temnnossle koneOaHus
KPHUCTAJUTMYECKON peIIeTKH. TemIoBbIe CBOWCTBA
TBepAbIX Tell. Teopust TeruioeMkocTr Jlebast.
DJeMeHTBI 30HHOW TEOPHUU TBEPABIX Tell.
Pacmernuienre sHepreTUYECKUX ypoBHEH IIpU
00pa30BaHUU KPUCTAJUIMUECKOM PEIISTKH.
DHepreTudeckre 30HbI B KpucTaiuiax. Pactpenenenue
JJIEKTPOHOB 110 SHEPreTHUECKUM 30HaM. MeTasuibl,
MOJTYTIPOBOAHUKH U JUAJIEKTPUKH B 30HHOW TEOPHHU.

OIIK-1

Htoro 8

Hroro 3a cemectp 28

Hroro 56

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Ta6mmma 5.3. — HaumeHoBaHue MpaKTUUECKUX 3aHATHH (CEMHUHAPOB)

Ha3zBanus pasgenon
(Tem) TUCUUTLTAHBI

HanmenoBanue npaktudeckux 3aHATHi | TpyaoeMKoCTb,
(cemuHapoB) q

dopmupyemble
KOMIIETCHIINU

3 cemecTp

1 Mexauuka

KunemaTtuka nocrynartenbHOro 2
JIBMKCHMSA,
KMHEMaTHKAa BPAILATEIbHOTO ABUKECHUSI.

OIIK-1

3aKOHBI IMHAMHUKY TTOCTYIATEILHOTO U 2
BpalaTEIHLHOTO IBHXKCHHUS.

OIIK-1

Pabota u sHEprus, 3aKOHBI COXpaHEHUS. 2
DIIEKTPONPOBOTHOCTh
MOJTyIPOBOTHUKOB.

OIIK-1

Hroro 6
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2 MonekynspHast
¢uzuka u
TEPMOJUHAMHKA

Knaccuueckne CTaTUCTHKH,
H30IPOIIECCHI
HJICaJIbHOTO Ta3a.

OIIK-1

[TepBoe Ha4yano TEPMOJMHAMUKH,
SHTPOINHUS, BTOPOE HA4ajo
TEPMOIUHAMUKH.

OIIK-1

Hroro

3 DNeKTpOMarHeTu3m

DNEeKTPOCTaTUUECKOE TI0JIE B BAKyyME.
Teopema Octporpazackoro-I'aycca mist
HAIIPs’>KCHHOCTHU I1OJIA

OIIK-1

Pa6ota, morennman DCII. OCII B
BemiectBe. DHeprust ICII.
DIIEKTPUYECKUI

TOK. [I1OTHOCTH TOKA. DJIEKTPUUECKUI
TOK

B MeTajliax.

OIIK-1

Maruutnoe none (MII) B Bakyyme.
Bekrop

MarHMTHOM MHIYKUUHU. 3aKOH buo-
CagapaJlannaca. [lepememenue
IIPOBOJIHUKOB C

tokoM B MII /IBmxenue 3apsaos B MILL

OIIK-1

SIBiIeHME NEKTPOMArHUTHOW MHAYKIHH.
3H€pFI/Iﬂ Mar"guTHOTO IT10JIs1. MaruuTHoe
II0JIE B BELIECTBE. Y PABHEHUS
Makcsena.

OIIK-1

Hroro

Hroro 3a cemectp

4 cemecTp

4 KonebaHus 1 BOJIHEI

lMapmoHnueckue koeOaHus.
3aTyxaromue KojieoaHus

OIIK-1

BriHyxieHHbIe KOJeOaHs pa3IuIHON
npupoasl. Pesonanc

OIIK-1

Bomnsl B ynipyroi cpene.
BHCKTpOMaFHHTHBIG BOJIHBI. 3Hepr1/m
BOJIHBI

OIIK-1

Hroro

5 BonHoBas u
KBAHTOBAas OINTHKA

Wntepdepennus ceera. OnbiT FOHTa.
WuTepdepeniys cBeta B TOHKUX
IUICHKAX.

OIIK-1

Hudpaxius cera. [lonsspusanus ceeta.
B3anmopencreue
M3JIy4EHUS C BELIECTBOM.

OIIK-1

JaBnenue ceera. TemnoBoe u3ydeHue.
Bremawnii pororddexr. Dpdexr
KomnroHa.

OIIK-1

Hroro
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6 AtomHas (usuka, BonHoBbI€ CBOMCTBA BelllECTBA. 2 OIIK-1
AJIeMEHTHI KBaHTOBOM | COOTHOIIICHHE HEOIPEACICHHOCTEH.
MEXaHUKH U HU3HKHA VYpasuenue lllpenunrepa. 2 OIIK-1
TBEPAOTO TEIa MuxkpoyacTuia B
HOTEHIINATILHOHN SIME.
KBanTOBOMEXaHMYECKOE OTMCAHNE
CTPOCHHUS U
CIIEKTPOB aTOMOB.
KBantoBsie cTaTucTuku. TerioBbie 2 OIIK-1
CBOMCTBA TBEPJBIX TEI.
Hroro 6
Hroro 3a cemectp 18
Hroro 36
5.4. JlaGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HaumenoBanue nabopaTopHbIX dopmMmupyembie
JUCITUTTAHBI pabor Tpynoemxocts, ¥ KOMIIETEHIINH
3 cemecTp
1 Mexanuka KunemaTtnka paBHOYCKOPEHHOTO 4 OI1IK-1
BpaIieHus
Jlunamuka mastHuka O6epOeka 4 OIIK-1
Omnpenenenue yAeIbHOTO 3apsiia 4 OIIK-1
3JIEKTPOHA METOJOM MarHeTpoHa
Hroro 12
2 MonekynspHas pusuka |M3ydenue pacrpeneneHus 4 OIIK-1
¥ TepMOJUHAMUKA MakcBemnna
Hroro 4
3 DeKTpOMarHeTu3m N3ydeHue 31eKTpocTaTuuaecKoro 4 OI1IK-1
TOJIS
N3yuyeHne CBONCTB TUIIEKTPUKOB B 4 OIIK-1
T0JIE MJIOCKOTO KOHJEHCATOpa
N3yueHrne MarHuTHOTO 10JIs1 Ha OCU 4 OIIK-1
KPYTrOBOTI'O BUTKa
Hroro 12
Hroro 3a cemectp 28
4 cemecTp
4 Konebanus 1 BOJHBI N3ydenue 3aTyxaronmx 4 OIIK-1
AJIEKTPOMArHUTHBIX KOJIeOaHU
N3yuyeHne BBIHYKIEHHBIX 4 OIIK-1
AIEKTPOMATrHUTHBIX KOJICOaHHH
Hroro 8
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5 BonHoBas u kBaHTOBasi | M3yuenue nntephepeHum 4 OIIK-1
OINTHKA JIa3€pHOT0 U3ITyYEHUs
N3ydeHue TermioBoro u3ny4eHus 4 OIIK-1
N3yuenune qudpakiuuy Ja3epHOro 4 OIIK-1
U3ITy4EHUs
Nzydenne BHemHETO GoTodddexra 4 OIIK-1
Hroro 16
6 AtomHas ¢usuka, N3yueHue criekTpa aroma BOAOPOAa 4 OIIK-1
AIIEMEHTHI KBAHTOBOM
MEXaHUKHU U (PU3UKH Uroro 4
TBEPAOIO Tella
Uroro 3a cemectp 28
Hroro 56

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITeNIbHOM paboOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taduie 5.6.

Tabmura 5.6. — Buabl caMocToATeIbHOU PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

CornacoeaHa Ha noptane N2 69492

Haseanus pasnenos | Buael camocrositensHol | TpynoemMkocTs, | Popmupyemble
DOpMBI KOHTPOJIA
(TeM) JUCUUTUIMHBI paboThI q KOMIIETEHIUU
3 cemecTp
1 Mexanuka IToaroroBka k 8 OIIK-1 KonnokBuym
KOJUJIOKBUYMY
IToaroroska k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroToBka k 5 OIIK-1 KoHntponbHas
KOHTPOJIbHOM pabote pabora
IToaroroBka K 3amure 3 OIIK-1 3amura oTYeTa IO
oTyeTa 1o J1abopaTOPHO nabopaTtopHoi
pabote pabote
IToaroroska k 2 OIIK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 24
10
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2 MonekynspHast [ToaroroBka k 8 OIIK-1 KomnmokBuym
¢dusnka u KOJUTOKBUYMY
TEPMOANHAMUKA IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 5 OIIK-1 KonTponbHas
KOHTPOJIbHOM paboTe paborta
[ToaroroBka K 3ammre 2 OIIK-1 3ammTa oT4eTa 1no
OTYEeTa 110 JIA0OPATOPHOM nabopaTopHOI
pabote pabote
[ToaroToBka k 2 OIIK-1 JlabGopaTopHas
nmabopaTopHO# pabdoTe, paborta
HaIMCcaHue OTYeTa
Hroro 23
3 [TonroroBka k 8 OIIK-1 KonnokBuym
DJIEKTPOMArHeTU3M | KOJIJIOKBUYMY
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroTroBka k 5 OIIK-1 KontponbHas
KOHTPOJIbHOM paboTe paborta
[ToaroroBka K 3ammre 2 OIIK-1 3ammTa oT4eTa 1mno
0TYeTa 1o J1abopaTOpHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 2 OIIK-1 JlabGopaTopHas
nabopaTopHO# paboTe, paborta
HalMcaHue OTYeTa
Hroro 23
Hroro 3a cemectp 70
IToaroroBka u cmaua 36 OK3aMeH
HK3aMeHa
4 cemecTp
4 Konebanus u IToaroToBka k 6 OIIK-1 Komnoksuym
BOJTHBI KOJUTOKBUYMY
IToaroroBka k 5 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroTroBka k 3 OIIK-1 KontpoinbHas
KOHTPOJIbHOH pabote paborta
[ToaroroBka K 3ammre 2 OIIK-1 3ammTa oT4eTa 1no
0TYeTa 1o JT1adoPaTOPHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 4 OIIK-1 JlabGopaTopHas
nmabopaTopHO# paboTe, paborta
HaIMCcaHue OTYeTa
Hanucanue otuera no 4 OIIK-1 Otuer no
nabopaTopHoii pabote 1abopaTopHOii
pabote
Hroro 24
11




5 BosiHOBas u IToaroToBka k 6 OIIK-1 Komnoksuym
KBaHTOBAs ONTHKA  |KOJJIOKBUYMY
IToaroroBka k 5 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1 KonTponbHas
KOHTPOJIbHOM paboTe paborta
[ToaroroBka K 3ammre 3 OIIK-1 3ammTa oT4eTa 1no
0TYeTa 1o J1adoPaTOPHOM nabopaTopHOi
pabote pabote
[ToaroToBka k 4 OIIK-1 JlabGopaTopHas
nmabopaTopHO# pabdoTe, paborta
HaIMCcaHue OTYeTa
Hanucanue oruera no 4 OIIK-1 Otyet no
nabopaTopHoii pabote 1abopaTopHOii
pabote
Hroro 25
6 AtomHuas ¢usuka, |[loaroroBka k 6 OIIK-1 KonnokBuym
AIIEMEHTBI KOJUJTIOKBUYMY
KBaHTOBOM IToaroTroBka k 5 OIIK-1 TectupoBanue
MEXaHUKHU U (bI/I3I/IKI/I TECTUPOBAHUIO
TBEPIOTO TCIIa [ToAroToBKa K 3 OIIK-1 Konrponbnas
KOHTPOJIbHOM pabore pabora
IToaroroska K 3amure 3 OIIK-1 3amura oTYeTa IO
oT4eTa 110 JIA0OPaTOPHOU nabopaTopHOI
pabote pabote
[ToaroroBka k 4 OIIK-1 JlabopartopHas
nabopaTopHoii pabote, pabota
HAIMCaHKUe OTYeTa
Hroro 21
Hroro 3a cemectp 70
IToaroroBka u cnaua 36 DK3aMeH
AK3aMEeHa
Hroro 212

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AesaTebHOCTH
dopmupyembie
Jlek. | Ilpak. | Jla6. | Cawm. DOopMBI KOHTPOJIS
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3amyra oT4yera 1o J1abopatopHoi padore,

Komnoksuym, KontponbHast padora,
JlaGopatopnas pabora, OT4er 1o
nabopaTopHoii pabote, TectupoBanue,

DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
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6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

bannbsHbIe o1IeHKH 115 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuua 6.1 — banipHbIE OLIEHKH

MakcumanbHbII MakcuMalibHBIN Maxcumab it
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢| ©Gamn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexnay 1KT u 2KT mexcay 2KT mHa |- cemectp
KOHEII ceMecTpa
3 cemecTp
3amuTa oT4eTa 1Mo 2 3 5 10
naboparopHoit pabore
KomnokBuym 5 5 5 15
KonrponsHas pabora 2 3 5 10
Jlaboparopnas padota 2 3 5 10
TectupoBanue 5 10 10 25
DK3aMeH 30
HToro MakcumMyM 3a nepuoj 16 24 30 100
Hapacratomum utorom 16 40 70 100
4 cemecTp
3amuTa oT4eTa 1Mo 2 3 5 10
naboparopHoit pabore
KomnokBuym 5 5 5 15
KonTponbnas pabota 2 3 5 10
Jlaboparopnas padota 2 3 5 10
TectupoBanue 5 5 5 15
Otuer o nabopatopHoi 2 3 5 10
pabote
DK3aMeH 30
Ntoro makcumyM 3a nepuo 18 22 30 100
Hapacratommm urorom 18 40 70 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYIIMA KOHTPOJIb
[Tepecuer 6amIOB B OIIEHKH 32 TEKYIIUH KOHTPOIb MPECTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOIS Ouenka

> 90% ot MakcuMabHOI cymMbl OamoB Ha naty TK 5
Ot 70% no 89% ot MakcuManbHOM cymMbl 6aiioB Ha aaty TK 4
Ot 60% 10 69% oT MakcuManbHOM cymMMbI 6arioB Ha aaty TK 3
< 60% ot MakcuMabHOI cymMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBI 0a/IOB B TPATUIIMOHHYIO H MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.

Tabmuma 6.3 — Ilepecuer cyMMbl OAJUTOB B TPAIUITMOHHYIO U MEKTYHAPOIHYIO OIICHKY

Hrorosas cymma Oanos,

Onenka YUMTBIBACT YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (0TIIHMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 - 74
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Cagennes, U. B. Kypc o6meii pusuku : yuebHoe nocobue : B 3 Tomax / 1. B. CaenbeB. — 14-¢
u3a., crep. — Cankrt-IletepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekynsapHas ¢uszuka — 2018.
— 436 c. [DnexTpoHHBIN pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/98245.

2. Casenbes, U. B. Kypc o6meit pusuku : yuebHoe nocodue : B 3 Tomax / 1. B. CaenbeB. — 15-¢
3., crep. — Cankr-IletepOypr : Jlaws, [6. 1.]. — Towm 2 : DinexkTpuyecTBO U MarHeTu3M. BOJHBI.
Ontuka — 2019. — 500 c¢. [DnexTpoHHBH pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/113945.

3. Cagennes, U. B. Kypc pusuku : yue6noe mocodue : B 3 tomax / U. B. CaBenveB. — 7-€ usm.,
crep. — Canxkr-IlerepOypr : Jlansp, [6. r.]. — Towm 3 : KBanToBas ontuka. AtomHas pusuka. Ousuka
TBepAoTO Tena. du3nka aTOMHOTO siApa u deMeHTapHbIX yacTull — 2019. — 308 c. [DnexTpoHHbIH
pecypc]: — Pexxum nmoctymna: https://e.lanbook.com/book/117716.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. Casennes, 1. B. COopHHK BONpPOCOB U 3aaau 1o oOuieit pusuke : yueOnoe nocodbue / 1. B.
CagenbeB. — 9-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c. [DnexkTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3agauu no oOmeil ¢pusuke: YueOHOoe mocobue. [DIEKTPOHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/99230.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Mexanuka: Y4eOHO-METOAMYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aHSITUSIM U
camocTosTenbHOM padote / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnekTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7662.

2. MonexynspHas ¢pu3uka U TepMOJUHAMUKA: Y4eOHO-METOUYECKOE MOCOOHE M0 ayJUTOPHBIM
MPAKTUYCCKUM 3aHATHUSIM U CaMOCTOsITeNbHOM padote / B. A. Bypnosumun - 2018. 85 c. [DneKTpoHHBIH
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/7520.

3. DIIeKTpUYEeCTBO U MarHeTU3M: Y 4eOHO-METOAMYECKOE TT0COOHE 10 ay TUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosTeNbHOU padorte / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHbIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/7729.

4. Konebanust U BOJHBI: Y4eOHO-METOAMYECKOE MOCOOHE MO ayJAUTOPHBIM MPAKTUYECKUM
3aHATHAM B caMocToaTenbHOl padoTe / A. C. Kiimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7652.

5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOMEe MO ayJIMTOPHBIM
NMpaKTHYECKUM 3aHATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢u3uka u pusnuka TBEPAOTO Teya: YUeOHO-METOIUYECKOE MOCOOHe 0 ayAUTOPHBIM
MPAaKTUYECKUM 3aHATHSAM M caMocTosiTenbHOM padore / A. B. Jlssuun, 1O. I1. Yyxkos - 2018. 147 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7691.

7. KuHematrka paBHOYCKOPEHHOTO BpalleHus: PykoBoCTBO Kk 1abopaTopHO padoTe 1o ¢pusuke /
B. A. bypnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. Jlnnamuka MasTHHKa oOepOeka: MeTtonudeckue ykasaHus K jJabopatopHoit pabore / B. A.
bypnosunuun, JI. A. Tposu - 2007. 13 c. [DaexkTpoHHBId pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/918.

9. Uzyuenue pacnpenencenus MakcBeiwia: MeToaudeckue ykasaHus K JlabopaTopHoi padore / B.
A. bypaoBunun - 2018. 9 c. [DnektpoHHBUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7643.
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10. N3ydeHue 3MeKTpoCTaTHIECKOro Mmojs: MeToauueckrue yka3zanus K JJabopatopHoi pabore mo
¢dusuke / A. C. Kiiumos, A. A. 3enun - 2020. 14 c. [DnekTpoHHbIl pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/9266.

11. M3y4yeHune CBOMCTB AMAJIEKTPUKOB B IMOJIE INIOCKOTO KOHJAEHCaTOpa: MeToInuecKue yKa3aHus K
naboparopHoii padote no pusuke / FO. A. bypaueBckuii - 2020. 14 c. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9263.

12. N3yuyeHne MarHuTHOTO MOJISI KPYTOBOTO TOKa: METONMYECKHE YKa3aHHUs K JIaOOpaTOpHOM
pab6ote mo ¢pusuke / A. C. Kimumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

13. Omnpenenenue yIeabHOTO 3apsjia JIEKTPOHA METOJIOM MarHeTpoHa (MarHeTpoH): PykoBoacTBo
K abopatopHoit pabote o dusuke / FO. A. bypauesckuii - 2019. 16 c. [DnexTpoHHBI# pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/8969.

14. N3ydyeHue 3aTyXawmuX JJIEKTPOMArHUTHBIX KoJieOaHuWi: MeTonuyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

15. U3ydyenue nuaTepdepeHINN JIa3epHOTO U3TydeHHUs: PyKOBOJCTBO K JabopaTOpHOU paboTe mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

16. Buemnuii pororddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyinsl DWHIITEHA:
MeTtoandeckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

17. U3ydyeHue cnekTpa aTOMOB BOJ0Opoaa: MeToauueckue ykazaHus K JlabopaTopHoi paboTe mo
¢usuke / A. C. Knumos, H. I1. Konnpartsesa - 2019. 15 c. [DnexTpoHHbIi pecypc]: — Pexxum moctymna:
https://edu.tusur.ru/publications/9054.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VuebOnas ayJUTOpHU: yqe6Haﬂ ayauTopus IJis1 IpOBECACHUA 3aHATUHN MMPaKTUYICCKOro TUuiia, yqe6Haﬂ
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ayIUTOPUS ISl MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIICHHUE sl IPOBEACHUS TPYNIOBBIX U
WHIUBUIYaIbHBIX KOHCYJIbTAINM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 125 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- OBS Studio;

- VLC media player;

- Windows 10;

VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS ISl MPOBEICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE ISl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- OBS Studio;

- VLC media player;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaTOPHBIX padoT

JlaGopaTopust BOJHOBOIM ONTHKHU: yuyeOHAst ayAUTOPUS JJI IPOBEACHUS 3aHATHI MPaAKTUYECKOTO
TUINA, yueOHast ayAUTOpUs AJIsl IPOBEACHHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacts, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IMIT.;

- McrouHuk cBera cekTpa BoJopoa - § IIT.;

- JlaGopatopusiit Mmaket "[lonspusanus ceera” - 6 mrT.;

- MarauTHO-MapKepHas J0CKa;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydyeOHas ayIUTOpUs JIsl IPOBEICHUS 3aHATHUH
NPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUS 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepmmauna ynuna, 1. 74, 219 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:
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- JJaGopartopHslif MakeT "DNEKTPUIECTBO U MarHeTu3m" - 12 mr.;
- Y4eOHOo-1a00paTOpHBINA CTEH/T IO SJIEKTPOAMHAMUKE - 3 IIT.;
- Konrtpomnep usmepenuii - 12 mir.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHas ayIUTOPUs JJIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHast ayAUTOPHs JIJIsl IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnanna ynuna, a. 74, 223 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHKE - 6 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopusi KBaHTOBOHM (pu3uKu: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHast ayAUTOPHs JIJIsl IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnanna ynuia, a. 74, 229 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusiii MakeT "KBantoBas ¢gusuka" - 10 mrt.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU QU3UKH: yueOHasi ay TMTOpUs JIJIsl IPOBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6mactp, T. ToMck, Bepmmanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJabopaTtopubie MmakeTsl: "Monekynsapras ¢puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mT.,
"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;

- Konrpomnep usmepenuii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONM ONTUKU: yueOHast ayIUTOPUS AJ MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPpHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas o6nacTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocss 000pya0BaHus:
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- 'enoHEOHOBBIN J1a3ep - § WT.;

- OnTHyeckas CKambs ¢ IPUHAIIEKHOCTSIMU - 8 IIT.;
- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Mexauuka

OIIK-1

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonrpomnbHas [IpumepHsIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenp sK3aMeHAIIMOHHBIX

BOITPOCOB

2 MonekynsipHas pusmnka u OIIK-1 3amuTa otdyera mo |IIpumepHslil nepedeHb
TEPMOJUHAMHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1 3amuTa otyera mo |IIpumepHslit nepedeHb

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB
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4 Kosebauus 1 BOJIHEI

OIIK-1

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbhas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabore
5 BonHoBas 1 KBaHTOBas OIIK-1 3amuta otdyeta mo |[IpumMepHbIil mepedyeHb
OTTHKA nabopatopHoit BOIPOCOB TSI 3aIUTHI
pabote 1ab0paToOpHBIX paboT
Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB JJIs1 KOJUTOKBHYMa
KoHnTtponbHas [IpumepHBIil nepeueHb
pabora BapHAHTOB (3aIaHUIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
6 Atomuast pusuka, anmementsl | OITK-1 3amura otyera no |[IpumMepHsbIil nepeueHpb
KBaHTOBOI MEXaHUKU U (PUUKH nabopaTtopHoOit BOIIPOCOB JIsI 3aIUTHI
TBEPJIOTO Tela pabote 71a00paTOpHBIX paboT
Komnoksuym [IpumepHBIil nepeueHb
BOIPOCOB ISl KOJUIOKBHYMa
Kontponbhas [IpumepHbIi nepedeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX

BOITPOCOB
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBIfI SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HCﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

. Touka IBMXKETCA U3 LEHTpa COUpAJIM C paBHOMEPHO yObIBaromieil ckopocThio. Ilpu s3Tom
BEJINYMHA TIOJIHOTO YCKOPEHMS TOUKH.

BapwnaHTbI OTBETOB:

1. ymeHb1aercs;

2. YBEIMYUBACTCS;

3. HE U3MEHSETCH,

4. paBHA HYJIIO.

. Ha abcontoTHO TBepaoe Teno AeCTBYeT MOCTOSHHBIN MOMEHT cuil. Kakue u3 nepeuncieHHbIX
HUKE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?

BapwnaHTbl OTBETOB:

1. yrioBas CKOpOCTh M YIJIOBOE YCKOPEHHUE;

2. MOMEHT MHEPLUN U MOMEHT UMITYJIbCA;

3. yrioBas CKOPOCTbh 1 MOMEHT HHEPLINH;

4. yrioBast CKOPOCTb U MOMEHT UMITYJIbCA.

. BenmnunHa MoOMeHTa UMITyJIbCa TeJla U3MEHSIETCS C TEYEHUEM BPEeMEHH 10 3aKoHy L=t(t+2) .
Ecnu B MOMEHT BpeMeHH 2 ¢ YIIIOBO€ YCKOPEHUE COCTaBIsAET 3 paa/c™2, TO MOMEHT WHEPIIHH
tena (B equaUIax CU) paBeH ...

BapwnaHTbI OTBETOB:

1.2;

2. 1;

3.0,5;

4. 4.

. Ha xoHI1aXx HEBECOMOI'O CTEpHS 3aKPEIUICHbI 1Ba MaJIEHbKMX MAaCCUBHBIX mapuka. CTepxKeHb
MOJKET BpAIIAThCS B TOPU30HTAJIBHON IIOCKOCTH BOKPYT BEPTHKAIBHOW OCH, NMPOXOISAIIEH
yepe3 cepeauny crepkHs. CTepKeHb pacKpyTUIN 0 YTI0BOM ckopocTu . [lox meiicTBrem
TPEHHS CTEPKEHb OCTAHOBWIICS, MPHU 3TOM BbAeIUI0Ch 4 JIk TemnoTsl. Eciinm cTepkeHb
PACKPYTHTH 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJCIUTCS
KOJIMYECTBO TeII0THI (B JI’k), paBHO... BapuaHThl OTBETOB:

1.0,5;

2.2;

3.1;

4. 4.

. TennoBass mamwuHa paboraer mo uukiay Kapuo. Ecnu Temneparypy HarpeBaTens H
XOJIOIMIbHUKA YMEHBUINTH Ha oinHakoByto Bennuuny AT, To KII/] mukona ...

BapwnaHTbI OTBETOB:

1. yBenuuurcs;

2. HE U3MCHHTCS;

3. YMEHBIIUTCS,

4. nus OTBETA HEAOCTATOYHO JAHHBIX.

. Bo CKOJIBKO pa3 yBEIMYHUTCS CPEIHEKBAAPATHYECKAsE CKOPOCTh MOJIEKYJI UAECAIBHOTO ras3a Mnpu
MTOBBIICHUH a0COIOTHOM TeMmepaTypsl B 4 pasza?

BapwnaHTbI OTBETOB:

1. He UBMEHHUTCH,

2.0,5;

3.2;

4. 4.

. OT Kakol U3 NPUBEICHHBIX HU)KE BEJINUNH, XapaKTEPU3YIOIINX MOJIEKYJIbl, 3aBUCUT JIABJICHUE
HAealbLHoro rasa?
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BapuaHTbl OTBETOB:
1. cUJIBI IPUTSKEHUS] MEKYy MOJIEKYJIaMHU;
2. KHHETUYECKOU SHEPTUU MOJIEKYJT,
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU;
4. TOTEHIUAIBHON YHEPTUH B3aUMOAECHCTBHUS MOJIEKYII.
8. JlJ1st N30 IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MUHHMAaNbHA;
2. MaKCHMAaJIbHA;
3. umeeT cpeiHee apupMeTHIECKOe 3HAUCHHUE;
4. uMeeT oTpHULIATEeNIbHOE 3HAUCHUE.
9. BekTop Hamps>)KEHHOCTH 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HampasiieH. .. BapuaHTbl OTBETOB:
1. oT oTpuIIaTEIHLHON OOKIIAIKH K TIOJIOKUTEIIBHOM;
2. B CTOpOHY BO3pacTaHus MOTEHLIUAA;
3. mapajuienbHO OOKJIaIKaMm;
4. B cTOpOHY yObIBaHUS MOTEHIMAIIA.

10. Toueunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruueckor moBepxHocTr. Ecinu 1o0aBuTh 3apsia —q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTh CepHI. ..

BapuaHTbl OTBETOB:
1. yBenuuurcs;

2. YMEHBIIUTCS;

3. paBeH HYJIIO;

4. HE U3MEHHUTCH.

11. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIUBOJIBTAX.

BapuaHTbl OTBETOB:
1. 40;
2.10;
3. 20;
4. 30.

12. 3apspbkeHHas 4acTHIla BIETaeT B OJHOPOIHOE MAarHUTHOE IOJI€ MEPHIEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopueil ABMKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas;

2. mapabona;

3. cnupaib;

4. OKpYy>KHOCTb.

13. Kak cBsi3anbl Mexay coOoi aMiuiuTyaa A u sHeprust W, mepeHocumasi BOJTHON?
BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuiuTye (A) B 4-0i1 CTeTICHH;
2. Dueprus (W) nponopuuoHaibHa aMIuiuTye (A);

3. Dueprus (W) nponopiimoHaibHa KBapaTy aMILTATYy a6l (A);

4. Oueprus (W) nponopuroHaabHa aMIiuTy e (A) B 3-oit cTeneHu.

14. EmMxocTh Kone6aTenbHOro KOHTypa pajuonepeaaTynka ymeHsmmnu ¢ 1000 1o 250 nd. Kax npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX AJIEKTPOMArHUTHBIX BOJIH?

BapuaHTbl OTBETOB:
1. ymensumnace B 4 pasa;
2. yMEHbIIUJIACh B 2 pasa;
3. yBenMumiIach B 4 pasa;
4. HEe U3MEHUJIIACK.
15. ITpu pe3oHance...
BapuaHTbl OTBETOB:
1. pe3ko pacTeT 4acToTa KoJacOaHuii;
2. Kone0aHus 3aTyXaloT;
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3. yacToTta KoJieOaHUH paBHA HYJIIO;
4. coBmaZaeT 4yacToTa COOCTBEHHBIX U BHIHYKICHHBIX KOJICOAHUH.

16. Kak Ha3bIBalOTCSl BOJIHBI, B KOTOPBIX KOJICOAHUS YACTHUIl TPOUCXOAAT B MEPIECHAUKYISIPHON
IUIOCKOCTH K HAlpaBJIeHHUIO PaclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:
1. nonepeuHsie;
2. IPOJIOJBHBIE;
3. COOCTBEHHBIE;
4. KOrepeHTHBIE.

17. Tlpu vabGmoaeHun uHTepdepeHIuu GUOIETOBOTO cBeTa B onbiTe KOHTa paccTosiHUEe MEXITY
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooibuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

BapuaHTbl OTBETOB:
1. 1,33;

2.3;

3.1;

4.1,5.

18. IlnacTHHKY W3 ONTHYECKH aKTUBHOTO BENIECTBA TOJIUHON d = 2 MM MOMECTHIIH MEXIY
napayieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTe YETO IIIOCKOCTh MOJISIPU3allMd MOHOXPOMATHYECKOTO
cBera noBepHynack Ha yroia 30 rpaaycoB. [lone 3peHus nojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKHU, PaBHOM ...

BapuaHTbl OTBETOB:
1.2;
2. 4;
3.6;
4.8.

19. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PAIUYCOM 2 MM IaJaeT HOPMAIbHO MapaylieIbHbIN
My40K cBeTa AJAuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHe, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum numadparmel s TOYKHM Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

BapuaHTbl OTBETOB:
1.8;
2. 4;
3.9;
4.5.

20. ITo mepe HarpeBaHHs Tella €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaercs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MIPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:

1. 3akonom Credana-bonbnmana;

2. 3akoHoM Kupxroda;

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO;
4. 3akoHaMHu cMmelleHus Buna.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Kunemaruka noctynarenbHOro ABUKECHHUS.

. Kunemaruka BpanjaTeabHOr0 1BUKEHUS.

. JlMHaMKKa MaTepuaJbHOU TOYKHU.

. Kunernueckas sneprusi. Pabora 1 MOITHOCTb.

. KoncepBaTtusHbie cuibl. [loTeHIIManbHas SHEPTHUSL, CBSI3b MEXAY NOTEHIIMAIbHOW SHEPTUEH U
CHJION.

. OCHOBHOE ypaBHEHHE JUHAMHUKH BPAIATEIbHOTO ABUKEHMS OTHOCHUTEJIBHO HEMOJBUXHOMN
TOYKHU.

. YpaBHEHHE NTMHAMHUKHU BPaIATEIbHOIO IBUKEHUS OTHOCUTEIBHO HETIOABUKHOM OCH.

(U, SRS I S

[@)

~
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14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.

. MowmeHT unepiuu, teopema Lllteitnepa.

. 3aKOH COXpaHEHUS MEXaHUYECKOUN YHEPTHH.
10.
11.
12.
13.

3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCa.

Baytpennss sueprus. Temnora u padota. [lepBoe Hayano TepMOIUHAMUKHY.

Knaccuueckue craructuku (GyHKIUS pactpeaeieHuss Makcsema).

Haubonee BeposiTHasA, cpeAHsis KBaApaTUyHas U CpeHsa apudmeTrueckass CKOPOCTH MOJIEKYJT

rasa.

bapomerpuueckas popmyna. Pacipenenenne bonbnmana.

TemnmoémkocTs raza. ®opmyna Maiiepa.

VYpaBHEHHE COCTOSHMS UACATBLHOTO ra3a. Mzomnpoueccsl.

Annabatuyeckuii nporiecc. [lomuTponuueckue mporecchl.

O6patumsrii ki KapHo.

HN3MmeHeHue SHTPONMUM MpU OOpaTUMBIX U HEoOpaTUMBIX mpolieccax. Bropoe Hauano

TEPMOJUHAMUKHU.

OHTponus. PU3NYECKUI U CTATUCTUYECKUN CMBICI SHTPOIHH.

Onektpudeckoe nojie. Hanpsix€HHOCTh 3nekTprudeckoro nojid. CuioBeie JUHUU. [IpuHUImMn

CYNEpPHO3ULNH IJIEKTPUUECKUX MOJEH.

Teopema Octporpaackoro-I'aycca miist BEKTopa HapsHKEHHOCTH 3JIEKTprudeckoro noss. [lone

OCCKOHEYHOM OJHOPOTHO 3aPSHKEHHOMN TIIOCKOCTH.

[Torenuuman. Pabora cun anekrpocrarudeckoro noid. L{upkymnsauust BekTopa HanpsHKEHHOCTH

AIIEKTPOCTATUYECKOTO TTOJISL.

CBs13b MEXKIy HANPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJIA U MOTeHIMaIoM. Pacuet pasHOCTH

MOTEHIIMAJIOB MEXKIy TOYKaMH 1oJisi (00pa30BaHHOTO OECKOHEUYHOU 3apsIKEHHOM MIIOCKOCTHIO,
IByMsi OECKOHEYHBIMU 3apS)KEHHBIMH TMJIOCKOCTSIMHU, CHEepUUYECKON MOBEPXHOCTHIO,

MIPOBOJIAIIAM IIAPOM).

[Tonspu3zanust AUIEKTPUKOB.

N3menenue BexktopoB E u D Ha rpanuiie pasaena AByX IUAJIEKTPUKOB.

Pacnpenenenue snekTpUuecKUX 3apsgoB Ha mpoBoAHUKe. Hampssk€HHOCTH mosis BOJNHM3H

MMOBEPXHOCTH 3aPsDKEHHOTO MPOBOHUKA. DJIEKTpoaABIKyIas cuia. O600ménnpiid 3akoH Oma

JUTsL HEOJAHOPOJAHOIO y4acTKa LEemH.

Pa6ota, moutHoCTh, 3akoH [[xoynsa-JIenma.

PaszBerBnénnrie nienu. [Ipasuna Kupxroda.

CraTudyeckoe MarHuTHOE MOJie B BaKyyMmMe. BekTop MarHUTHOW MHIAYKIHUH. 3aKOH

buoCaapaJlamnnaca.

MarnutHoe 1osie KpyroBoro Toka. MarHuTHoOe 1oJie ABMXKYIIETocs 3apsa.

3akoH Amrnepa. Cuna, IeMCTBYIOIIAas HAa MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Cuna JlopeHna. /IBmxeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

DddexT Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HANPSKEHHOCTh MAarHUTHOTO TOJIS.

MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBrKyas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.

SBneHne caMoOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

XapaKTepUCTUKU TAPMOHUYECKUX KOJICOaHMIA.

CroxeHue TapMOHUYECKUX KOJIeOaHMIA.

KBazucranuonapueie Toku. CB0OOJHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUsS B KOHType 0e3

AKTHBHOT'O CONPOTUBIICHUS.

CB0OOIHBIE 3aTyXalOIIKE IEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BriHyX1€HHBIC IEKTpUYECKUE KoaeOanus. SIBnenne pezonanca. [lepeMeHHBIH TOK.

VYpaBHeHUs TOCKOH U CHEePUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BomH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onitrueckuii 3¢ dext Jommepa.

ONeKTPOMarHUTHbBIE BOJIHBL.
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.

90.
91.
92.

93.
94.
95.
96.
97.

W

DHeprus MEKTPOMAarHUTHOU BOJIHbI. UHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.
Nutepdepentus ceera. Merox IOura. [llupuna nonoc uatepdepenunn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.
Konena HeroToHa.

Hudpakmus ceera. [punmun [oitrenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUU U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpaknmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Pazpemaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu oTpaxEeHUH U MpeIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnroca.

TennoBoe nznmydyenue. 3akon Kupxroda.

3akon Credana-bonbimana. 3akon cMmemenus Buna.

®opwmyia [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHui).

Dddext Komnrona.

TopM0O3HOE PEHTTEHOBCKOE U3ITyuyeHHEe. XapaKTepUCTHUECKOE PEHTI€HOBCKOE H3TyUeHHE.
JlaBneHue cBeTa.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

DnemenTtapHas Teopust bopa. OnbiT @panka u ['epua.

I'unotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEIIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bomnosoe ypaBuenue llpenunrepa. ®uznveckuii cMpicn ‘V-pyHKIUN.

KBaHTOBaHUME 3HEPrUM JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snextpona. Onsit [TepHa u ['epnaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.
[[InpuHa criekTpanabHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPATIbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMsA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJbHBIX KOJeOaHUM pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jledas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU
KPUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBoguMoctu. KauectBeHHblie monoxxkenus: teopun bKIL

CobcTBeHHast MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHHH (oTodddekT). TepmornekTpuueckue siBieHus. 25. p-n
MEePExo/l.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

Kakue ycnoBust HEOOXOAUMBI U JOCTATOYHBI ISl 00ECTIeUeHUsI PAaBHOYCKOPEHHOT'O BPAILLCHUS
Tea’?

. Kak ybenurbcs B HAmTM4uu paBHOYCKOPEHHOTO BpAIIEHUs?

Kak HampaBieHbl OTHOCUTENIBHO APYT Apyra yIjloBas CKOPOCTh U YIJIOBOE YCKOPEHHUE TOUKH,
€CJIN JIMHEWHAsl CKOPOCTh YMEHBLIAETCS CO BpeMeHeM ?
Kakoe nmo xapakTepy IBUKEHHME COBEpLIAET MaTepualbHas TOUYKa, €CJIU HalpaBJCHUE
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22.
23.

MTHOBEHHOM CKOPOCTH V 00pa3yeT C MOJTHBIM YCKOPEHUEM a TYTION yTo?

OT Kakux BEJIMYUH 3aBUCHUT YTJIOBOE YCKOpPEHUE?

Kak cHU3UTH TOTpEIHOCTh U3MEPEHUS?

Kakoe nBmxeHue Tena Ha3pIBaeTCs BpallaTeIbHbIM?

Kak HampaBieHbl OTHOCUTENIBHO JIPYT Apyra yrjioBas W JUHEWHas CKOPOCTU MaTepUalbHOM
TOYKH COBEpPIIAIOIICH BpaliaTeIbHOE JBUKEHUE?

3anumuTe ypaBHEHUS YCTAaHABIHMBAIOIIME CBA3b MEXAY JUHEHHBIMU WU YTJIOBBIMU
XapaKTEePUCTUKAMU JIJI MATEPHAIbHON TOYKH COBEPIIAIONIEH BpaIlaTeIbHOE IBUKEHUE?

9.1.4. lIpuMepHBIii NepevYeHb BONPOCOB A1 KOJUIOKBUYMa

. Kunemaruka. [locrynarensnoe npuxenue. [lyte. [lepemenienue.
. CkopocTb: cpeliHssl, MTHOBEHHast. MOAyJib U HaIpaBiI€HUE CKOPOCTH.

YckopeHHue: TaHT€HIMAJbHOE, HOPMAJIbHOE, IOJHOE. YpaBHEHUS KUHEMATUKH I
PaBHOYCKOPEHHOTI'O ABM)KEHUS.

PaBHOMEpHOE BpalaTenbHoe IBUKeHUE. CBA3b JUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.
BpamiarenbHoe IBUXKEHUE TBEPAOIO TeJla: YIJIOBas CKOPOCTh, YIII0BOE YCKOPEHHUE. Y paBHEHUS
KMHEMAaTUKH PaBHOYCKOPEHHOTO BPALATEIBHOTO IBHIKEHUS.

. HCHTp MacC CUCTCMbI MAaTCpUAJIbHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macc.

Junamuka. 3akonsl HetoToHa. [IpumMenenne BTOporo 3akoHa.

Cuna. [Ipuauun cyneprio3uniuu cuil. PaznoxeHue cui Ha cocTaBisomue. Buast cui.
Heunepuuanbaslie cuctemsl orcueTa. Cuiia HHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOeKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromierocs teia.

MOMEHT CUJIBI U MOMEHT UMITYJIBCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITyJIbCA.

Pa6oTa n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW IHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTallMOHHAS, TSKECTH, YIpyras, TPEHHUs.
KoncepBarusuble cuiibl. [loTeHIIManbHas 3HEPrysl.

MoMeHT umnynbca Bpamarouierocs tena. [losryyeHue ypaBHeHUs IUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEeHMA. LleHTp macc. YpaBHeHue
JIBUJKECHHUS LICHTPA Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/L.
CBs13b CHJIBI M TOTEHIIMAJILHOU SHEPTUU

9.1.5. lIpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

KunemaTtuka maTepuanbHON TOYKH.

l.

5.

MaxoBuk Bpamaics, aenas 57 o6/c. [Ipu TopMoxeHUH OH Hadajl BpamaThCs paBHO3aMEIJICHHO
u yepe3 39 ¢ ocranoBmicsa. CKOIbKO 000OPOTOB Cliejia)l MAaXOBUK OT Hadayia TOPMOXKEHUS 10
OCTaHOBKHU?

C kakoi HamOOJbIIEH CKOPOCTHIO JOJKEH UATH MOJ MO0XKAEM YEJTOBEK, UTOOBI JOXK/b HE
rnomnajail Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 178 cM Hanm 3emiél Tak, 4TO Kpal ero
BBICTyNaeT Brepea Ha 12 cm? Kamnu 1oxast magaroT BEPTUKAIBLHO CO CKOPOCThIO 11 M/c.

Uepes CKOTBKO CEKYH]T BEKTOP CKOPOCTHU Teja, OPOIIEHHOTO Mo YrioM 32°K TOPU30HTY C
HavyaJbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrour 14°?

. Onpenenutb Ha4aJIbHYIO CKOPOCTh, C KOTOPOM Teslo OpolIeHO BEPTUKAIbHO BBEPX, €CIU Ha

BbICOTE 11 M OHO OBLTIO JIBa paza ¢ UHTEPBAJIOM BO BPEMEHH 3 C.
C GankoHa OpoCHUIIM MSYMK BEPTHKAIBHO BBEPX C Ha4aIbHOU CKOpOCThiO 18 M/c. Uepes 7 ¢
MSIUMK yriai Ha 3eMito. OnpeaenuTh CKOPOCTh MSIYMKAa B MOMEHT yJiapa 0 3eMIITIO.

I[I/IHaMI/IKa IMOCTYNaTCJIbHOI'O ABUXXCHUS.

1.

2.

JIudt ¢ maccaxxupamu mogHUMAaETCsS BBEPX C YCKOpeHUeM, paBHbBIM 7 M/c2. Bec nudra BmecTe ¢
naccaxxupamu paBeH 54 kH. Onpenenuts B kKH HaTskeHHE Tpoca.
Yemy paBeH MaKCUMaJbHBIM YToJl HAKJIOHA TJIOCKOCTH K TOPU30HTY, €CIIM HA 3TOU IIIOCKOCTH
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yaepxkuBaercs rpy3? Koadduruent tpenus Mmexay rpy3om u miockoctbio paseH 0,131. OTser
JaTh B rpajaycax.

3. HeBecomplii OJIOK YKpeTUIeH Ha KOHIIe cTosia. Yepe3 00K MepeKuHyTa HUTh, K OJJTHOMY KOHITY
KOTOPOM MOJIBEIIeHA Tupsi Maccor paBHOU 4 Kr. Ko BTOpOMY KOHIY HUTH MPUKPEIUIEH TPY3
TaKOM K€ Macchl, Jexaniuii Ha ctosne. Koadpdunment tpenus rpysa o cron pased 0,16. Haiitu
HaTSHKEHHUE HUTH.

JuHamuka BpalaTeIbHOTO JIBHKEHUS

1. OnpenenuTh MOMEHT MHEPLIMM Bajia Maccol 42 xr u paaumycom 90 cM OTHOCHUTEIBHO

2. ocH, yIaJICHHOW OT OCU CUMMETpUU Ha 74 cM. HaillTh MOMEHT MHEpIIMU TIJIOCKOM OJHOPOIHOMN
NPSIMOYTOJIbHOM m1acTUHBl Maccol 40 T OTHOCHTENBHO OCH, COBIAJAIONIEH C OJHOU U3 €€
CTOPOH, €CJIM JIJIMHA IPYyTOi CTOPOHBI paBHa 60 cMm.

3. JIBa Tena maccamu 1751 m 942 r cBsi3aHBl TOHKOW HUTHIO, IEpEeOPOIICHHONW Yepe3 OJIOK.
briok 3akpernieH Ha Kpalo TOPU30HTAIBHOTO CTOJA, IO MOBEPXHOCTH KOTOPOTO CKOJIB3UT
BTOpoe Teno. C kakuM yckopeHueM ABKyTcs Tena? KoadduiueHT TpeHus o MoBEepXHOCTh
crona 0.86. Macca Oioka 618 .

Bounbl

1. TapmoHuueckass 3ByKOBas BOJIHA, MOpOXkJaeMas TOYEYHBIM H30TPOMHBIM HCTOYHHKOM,
pacupocTpaHseTcs B OJHOPOAHOW H30TpomHOU cpene. KosadpdwuiumeHnT 3aTyxaHus BOJHBI
paBeH 153-10-3 1/m. HaiiTi oTHOIIIEHHE MHTEHCUBHOCTEH BOJTHBI HA PACCTOSHUAX 8 M 1 28 M
OT UCTOYHHUKA 3BYKa.

2. KonebarenbHbIl KOHTYP COCTOMT M3 KaTYIIKH C WHAYKTUBHOCTHIO 112 MKI'H 1 KOHAEHCATOpa
37eKTpoeMKOCThIO 207 HD. BennunHa €MKOCTH MOXKET U3MEHATHCS OT YKa3aHHOI'O 3HAYCHUS
Ha 7 %. Onpenenuts BeIUYUHY aOCONMIOTHOTO U3MEHEHUS JUIMHBI BOJIHBI, Ha KOTOPYIO MOXET
PE30HUPOBATH KOHTYD.

3. B onHOpOHOM cpese pacnpoCcTpaHseTcs IIocKas yrpyras BoJsiHa. [[muHa BoHBI paBHA 66 cM,
a xodddunmeHT 3aryxanus BosHBI paBeH 0,08 1/m. Haiitu pasHocTh (a3 BOJIHBI B TOUKAX, TS
KOTOPBIX OTHOLIEHHUE aMIUIUTY CMEUIEHUS YacTUI Cpebl paBHO 1,86.

JIBu>keHue 3apsA0B U TOKOB B MATHUTHOM I10JIE

1. KBagpaTHas mpoBoJioOYHasi paMKa pacrojiokeHa B OJHOU MJIOCKOCTH C JJIUHHBIM NPSIMbIM
NpOBOJIOM TakK, JBe €€ CTOPOHBI MmapajielbHbl nmpoBoAy. [lo pamke U mMpoBOAYy TEKYT
OJIMHAKOBBIE MO BEJIMYMHE TOKU 92 A kaxawiil. OnpeneanTs CUuily, 1eMCTBYIONIYIO HA PaMKY,
eciau OnuKaifiias K IpoBOJY CTOPOHA PAMKHU HaXOJHUTCA OT HEro Ha PacCTOSIHUM, PaBHOM
NEePUMETPY PaMKH.

2. Ilo nByM mpsiMbIM Tapajiji€IbHbIM IPOBOAHUKAM OJIMHAKOBOM JUIMHBI IO 5 M, HAXOISIIUMCS Ha
pacctogHuu 81 cMm Apyr oT Apyra, TeKyT OJUHAKOBbIE MO BeJIMYUHE TOKU 570 A KakabIi.
BbruncnuTh MaKCUMaNbHYIO CHITY B3aUMOJACHCTBHSI STUX TOKOB.

3. IIpoToH nBUTaeTcs B OAHOPOJHOM MAarHUTHOM TI0JI€ ¢ HAMPsHKEHHOCTHIO 50 KA/M 110 BUHTOBOM
JIMHUM painycoM 7 ¢cM u maroM 1 cM. Onpenenutb CKOPOCTh TPOTOHA.

HuTtepdepennus

1. /IBa TOUYEUYHBIX KOTE€PEHTHBIX MCTOYHHKA CBETAa HAXOJATCSA B KUJKOCTHU C IMOKa3zaTeleMm
npenomiieHusd 1,493 na paccrosauu 16 cm npyr ot apyra. HaiiTu B MM ONITHYECKYIO pa3HOCTh
X0Jla MEXly CBETOBBIMU BOJIHAMHU B TOYKE, JIeKaIlled HA PACCTOAHUHU 36 CM OT OJHOTO M3
MCTOYHUKOB TI0 HAIIPABJICHUIO HOPMAJIH K MPSAMOM, COeTUHAIONIEH HICTOYHHUKH.

2. B onwite FOHra ogHa u3 mesei 3aKpbeitTa CHHUM (UIBTPOM, a BTOpas — KpacHbIM. byaeT nu npu
ATUX YCIOBUSIX HAOJI0IaThCS HAa 3KpaHe HHTep(depeHIIMOHHAs KapTHHA?

3. Ecnu B oTKauaHHYIO pa3psaHy0 TpyOKYy BBECTH HEMHOrO MapoB HAaTpHs, TO TpyOka Oyaer
CBETUTHCS YUCTO KENTHIM I[BETOM. DTHUM MOYTH MOHOXPOMATHYECKUM CBETOM C JUIMHOMN BOJIHBI
589 HM ocBenlaeTcsl BEpTUKAJIbHAA MbUIbHAS TJIEHKA, HA KOTOPOM BO3HUKAIOT TOPU30HTAIBHBIE
KENTHIC MOJOCKU. PaccTosinue Mexay cepeanHaMu coceaHux noioc 5 mm. Halitu B CU yron
MEX/1y TTOBEPXHOCTSIMU IIEHKU.

[Totenmman u padora

1. Onpenenuth B BaKyyme MOTEHIMAN YEAUHEHHOTO MPOBOASIIETO IIapa JuaMeTpoM 63 cM mocie
cooOmieHus emy 3apsiaa 43 uKi.

2. DuexTpuyecKkoe moje oOpa3oBaHO TOUECUHBIM 3apsgoM 126 HKn, Haxoasmumcs B cpene ¢
JIHUAJICKTPUUECKON MPOHUIAEMOCThIO 8. OmnpeaeanTh B KB pa3HOCTh MOTEHIIMATOB MEXKIY
TOYKAMU, HaXOASAIIMMHUCS HA PACCTOSTHUM 7 ¢M U 45 cM OT 3apsiaa.

3. JIBa ToueuHbIX 3JekTpuueckux 3apsana +34 uKn u -6 K HaxoasTcs B Bo3myxe Ha pacCTOSHUU
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33 cm apyr ot npyra. OnpeneiauTs MOTEHIMAN M0JId, CO3/aBaeMOI0 3TUMHU 3apsiaMu B TOUKeE,
Haxozsuencs Ha pacctosiHuu 41 cM oT mepBoro 3apsiaa u S0 cM oT BTOpOro.

3akoH Kynona.

l.

JIBa 01MHAKOBBIX 3apsiia, HAXOIALIMECS HA MAJICHBKUX IIAPUKaX, OTCTOSIIUX APYT OT pyra Ha
paccTosiHuu 9 cM, B3aUMOJICHCTBYIOT B BakyyMe ¢ cwioil 7 MH. Onpenenuts B HKn Benuuuny
3apsoB.

. C kakoil cuioil B3auMoJiecTBYI0T /iBa 3apsiaa 83 HKi u 27 mxKun Ha paccrosauu 83 cm Apyr oT

JIpyTa B )KUAKOCTH C TUDIICKTPUYECKON MPOHUIIAEMOCTHIO 9.

. HanpsioxéHHOCTH 3nekTpudeckoro mojs 3emiau 117 B/M u HanmpaBieHa BepTHKaJIbHO BHU3.

Kaxkoe yckopenne OyneT HMeTh MbITMHKA Maccoi 38 MKT, HeCyIIas OTpUIlaTeIbHbIN 3apsia 867
nKn? ConpoTusiieHre BO3/1yXa HE YUUTHIBATD.

TepmoauHamuka

l.

2.

A3ot 3aHumMaeT 00béM 3.23 1 npu gaBnenun 197 xlla. Ilpu ero cxatuu B 3 pa3a naBjeHHE
yBeJIMUWIOCH B 17 pa3. HaliTu n3MeHeHue BHYTPEHHEN SHEPTUM Tra3a.

[Ipu anuabaTuyeckoMm CKaTUM BO3AYyXa B LWIMHIpPAX IBUTaTesss BHYTPEHHEro CropaHus
nasienue uamensaercs ot pl = 0.70 MIla go p2 = 3.54 MlIla. HayansHas TeMnepaTypa BO3ayxa
T1 = 13°C. Haiitu Temniepatypy Bo3ayxa T2 B KOHIIE CKATHS.

. Haiitu npupamienue sHTpornuu 8§ MoJIeH H1eabHOTO ra3a ¢ Mmokas3aTenem aanabartsl 1,66, ecnu B

pe3yJabpTaTe HEKOTOPOTO 00paTUMOro mpoiecca 00bEM raza yBenuuuics B 4 pasa, a JaBjeHUe
YMEHBIIUJIOCH B 3 pasa.

Hudpakaus ceeta

l.

XA R D=

CBeT magaeT HOPMaJbHO Ha MPO3pavyHyl AUPPAKIUOHHYIO PEMmIETKY MHUPUHOU 3 cM,
uMermy 326 mTpuxoB Ha MUaauMeTp. Mccneayemplid CIEKTP COAEPKUT CIEKTPAITbHYIO
JIMHUIO C JUTMHOW BOJIHBI 475 HM, COCTOSIIYIO U3 IBYX KOMIIOHEHT, OTJINYAOIIMXCS MO JJTMHAM
BonH Ha 0.171 A. OmnpenenuTs MOpsANOK CIHEKTPa, B KOTOPOM ITH KOMIIOHEHTHI OyayT
HaOIIOAATHCS Pa3AeIbHO.

HopmanbHO K MIOCKOCTH IIENU MafaeT NapajiebHbli My40K MOHOXPOMAaTHUYECKOTO CBETA C
JIIIMHOW BOJIHBI 687 HM. OnpenennuTs B MKM IIUPUHY LIEIH, €CIU 9-as CBeTIas MoJioca, CUYuTast
OT IIEHTPaJILHOM, HabI01aeTes 1Mo yriioM 21° kK mepBoHAYaIbHOMY HAIPaBJICHUIO JTyUeH.
[TapannenpHBINE TydOoK MOHOXpoMaTudeckoro ceera (I = 435 HM) mamaeT HOpMalbHO Ha
HEMPO3PAYHbIA 3KpaH ¢ KpyIrJIbiM oTBepcTHeM auamerpa 3.51 mm. Halitu pacctosiHue 10 3KpaHa
TOYKH P, 1151 KOTOPO# B IIpeaenax OTBEpCTHs YKIIaabIBaeTcs 8 30H DpeHerns.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KunemaTuka paBHOYCKOPEHHOT'O BpaILIEHUS

Junamuka mastHuka ObepOeka

OmnpeneneHue yaeabHOro 3apsja 3JeKTPOHa METOJJOM MarHETPOHA
N3yuenue pacnpenenenus Makcsemia

N3yuyeHune a1eKTpoCcTaTuYeCcKOro Mmosst

N3yueHne CBOMCTB JUAIEKTPUKOB B I10JIE€ INIOCKOIO KOHIEHCATOPa
N3ydyeHne MarHuTHOro NoJIsi HA OCU KPyrOBOT'O BUTKA

W3ydeHne 3aTyXarmmux 3IeKTPOMAarHUTHBIX KoJIeOaHui
W3ydeHne BEIHYKICHHBIX AJICKTPOMArHUTHBIX KOJeOaHu
N3yuenne naTephepeHny Ja3epHOro N3IyYeHUs

. V3ydeHue TerioBoro u3iay4eHus

. Vzydenue nmudpakuuu 1a3epHOro U3IydeHus
. Uzyuenue BHemHero ¢porodddexra

. W3ydenue criekTpa aToMa BoJopoaa

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaramiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
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B XO/JIe BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue qucHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType U MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-MIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYATBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hopMe C yBETUUYECHHBIM IIPHPTOM;
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNUE 3aaHNUs C UCIIOIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenanuu kadenpsl usuku

npotokoa Ne 102 or«16 » 1 2023 .
COI'TACOBAHO:

JlomKHOCTD Nuunmansr, pamunms IToamuce
3aBemyronuii Beiryckaromei kag. SMUC N.I". boposckoii  CoriacoBaso,

806d2£f7-778b-4ed6-
a3d7-87623a208b8c

3aBenyronmii odecneunBatomiet kap. Puznku

E.M. Okc

CormacoBasno,
99053dca-2aae-4b14-
9bb4-8377fd62b902

N.0O. HayanbHUKa y4eOHOTO YIpaBIICHUS

N.A. Jlapuommuna

Cornacosano,
c3195437-a02f-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Houent, kap. SMUC

E.A. llensmuna

CormacoBaHno,
54cb71d7-43bf-4e94-
938e-094b7¢6d003d

[Tpodeccop, kad. uznuxu A.C. Knumos CoracoBaHo,
3ad9472f-31be-4051-
a091-9e227bbc551b

PA3BPABOTAHO:

[Tpodeccop, kad. usnku 10.T". FOmkoB Pazpabotano,

c6791e79-8c30-4e12-
8044-1212c15¢c6574
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