MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
OU3UKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEMBI CBSI3H

Hanpasnennocts (nmpodwunp) / cnenmanu3anus: UHTeNJeKTyaldbHble BHAeOHMH(GOPMALMOHHbIE
TeXHOJIOTHH

dopma 00yueHUS: OUHASA

®akynbreT: Pagnorexunueckuii paxyabrer (PTD)

Kadenpa: TeaeBuaenus u ynpapiaenus (TY)

Kypc: 1

Cemectp: 1, 2

VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunel yueOHOM nesTeNbHOCTH I cemectp 2cemectp Bcero  Eaununsi
JlekuroOHHbBIE 3aHITHUS 54 54 108 4acoB
[IpakTrueckue 3aHATUA 54 54 108 4acoB
JlabopatopHble 3aHATHS 36 36 72 4acoB
CamocrositenpHas padbora 72 72 144 4acoB
IToaroToBka u caava 3K3aMeHa 36 36 72 4acoB
OO0mast TpyZ0eMKOCTh 252 252 504 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 7 7 14 3.€.

®opMbI MPOMEKYTOUHOM aTTECTAI[UU Cemectp
OK3aMeH 1
OK3aMeH 2

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. B pazngene “TunoBble OLlEHOYHbIE MaTepHualbl’ B NYHKT “lIIpuMepHbIN nmepeyeHb TECTOBBIX
3aanuii” 00aBIIEHBI TECTOBBIE BOMPOCHI IO TeMaM BHEITHUHN (PoTorddeKT, OCHOBHI (PUIUKHU
TBEPAOro Tela.

2. B paznene “TunoBble OlleHOUHBIE MaTepuanbl” 100aBlIeHbI 3a1anus B MyHKTe “[IpuMepHbIit
nepeyeHb BApUAHTOB (3a/1aHU) KOHTPOJIBHBIX paboT".

3. B paznene “YyebHo-MeToanueckoe o0ecreyeHnue TUCHUIIIUHB 0OHOBIIEH CIMCOK OCHOBHOM,
JOTIOTHUTEILHOU JTUTEPaTYPhl U 0053aTeIbHBIX Y4eOHO-METOAMYECKUX MTOCOOUH.

4. O6HOBIEHO conepkaHue paszaena “CoaepkaHue paszesoB (TeM) AUCHUILUIMHBI (B T.4. MO
JEKIHAM)”

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpEHa U oJ0o0peHa Ha 3acefaHuM Kadeapbl
®usuku, npoToko Ne 114 ot «29» 08 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.

2. Cchopmuposats y cryaeaToB TYCVYP nenoctHoe mpeacTaBieHne 0 GU3NIECKUX MPOIeccax u
SBJICHUSX, IPOTEKAIOIINX B IPUPO/IE.

3. CdhopmupoBaTh CIOCOOHOCTH pemaTh 3aAa4i NTpodecCHuoHaTbHON IeATeTbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUM.

4. ChopmupoBaTh COCOOHOCTH MPOBOAUTH U3MEPEHUS U HabOmroneHus, oOpabaTeiBaTh U
MIPEJICTABIAThH SKCIIEPUMEHTAIBHBIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHuUE CTyAE€HTAaMH U YMEHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHI, 3aKOHOB U MOJIEJICH
(bU3MKH; — METOJ0B TEOPETHYECKOTO U DKCIEPUMEHTAIBHOTO HMCCIE0BaHUN B (PU3UKE; — METOJ0B
OIICHOK TOPSIKOB (PU3NYECKUX BEITUYHH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyINbl CEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexc nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3Haet yHAaMEHTaIbHbIC 3aKOHBI (PU3UKU
HCII0JIb30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK U MaTeMaTuku Ui |OITK-1.2. YmMeer VYMeeT Ucnonb30BaTh PU3NUECKUE 3aKOHBI
penienus 3aaa4d aHaJIM3UPOBATh NPOOJIEMBI,  |IPHU PELIEHHH 3a4a4 IPOo(ecCHOHaIbHON
MHKEHEPHOM IPOLIECCHI U SIBJICHUS B JeATENbHOCTH

ACATCIILHOCTH o0nactu pHU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Bnageet Braneer ¢puzndeckuM amnmapaTom st
MPAKTUYCCKUMHU HABBIKAMU pemicHuA HpO(i)GCCI/IOHaJ'IBHI)IX 3aaa4
PCIICHNA MHKCHCPHBIX 3aJ1a4
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OIIK-2. Cnocoben OIIK-2.1. 3HaeT ocHOBHbIE 3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS

CaMOCTOATCIIBHO MMPUHIMUIIBI ITPOBCACHUA (1)I/I3I/I‘~IGCKOFO OKCIICPUMCHTA, MCTOABI 1

MMPOBOAUTH SKCIICPUMCHTAJIbHBIX IMPUCMBbI O6pa6OTKI/I JAaHHBIX

SKCIICPUMCHTAJIbHBIC I/ICCJICZIOBaHI/II\/JI u

UCCJICIOBAHUS U WCIIOJIb30BAHUS OCHOBHBIX

UCIIOJIb30BaTh OCHOBHBIC |ITPHEMOB 00paboOTKH U

npruemMbl 00padOTKH U MpEICTaBICHUS ITOIyYEHHBIX

MNpEaACTaBJICHUA JAaHHBIX

ITOTYyCHHBIX NTaHHBIX OIIK-2.2. Ymeer BbIOUpaTh | YMEET UCKATh U MPEICTABIATH AKTYAIbHYIO
3 (PEKTUBHYIO METOTUKY nH(}OpMAIHIO O JOCTHKEHUSIX (DU3UKH B
AKCIIEPUMEHTATIbHBIX 00JacTH paiMO’IEKTPOHHBIX CUCTEM U
HUCCIIETOBAaHUN KOMILJIEKCOB

OIIK-2.3. Bnaneer HaBbikamu | Bnaneet HaBbikamu paOoThI 3a

IIPOBEACHUS IIEPCOHAIBHBIM KOMIIBIOTEPOM, B TOM YHUCJIE C
AKCIEPUMEHTAIbHBIX [IaKeTaMU NPUKJIAJHBIX IPOTPamMM JUIs
UCCIIeIOBaHMM, 0OpabOTKU U |MOJEIUPOBAHUS (PU3MUECKUX U MTPOLIECCOB
IIPEJICTaBICHUS IT0JIyYEHHBIX
JTAHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npenojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBIsAeT 14 3aueTHbIX enuHull, 504 akaJeMUIecKIX 4acoB.

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

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero CemecTtpsbl

Bunpl yueOHol 1esTeIbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasareyemM, Bcero

JIeKIIMOHHbBIE 3aHATUS 108 54 54
IIpaxkTrueckue 3aHATUS 108 54 54
JlaGopaTopHbie 3aHITHS 72 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 144 72 72
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero
IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 20 10 10
[ToaroToBka K 3amiuTe OT4YETa MO JIAOOpaTOpHOU paboTe 28 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 54 28 26
IToaroroBka u capaya JxK3aMeHa 72 36 36
O0mas Tpya0eMKOCTh (B 4acax) 504 252 252
Oo6mas TpynoemMKkocTh (B 3.e.) 14 7 7

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa TUCHUIUIMHBI MO paszzenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JVCITATIINHEI 3aH., 4| 3aH.,4 | pab. |pab.,u KOMIIETCHITIH
JK3aMeHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 Mounekynspras pusnka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DAeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Uroro 3a cemectp| 54 54 36 72 216
2 cemecTp
4 KonebaHus 1 BOJHEI 10 10 8 18 46 OIIK-1, OIIK-2
5 BoiHOBas ¥ KBAaHTOBas OITHKA 14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pu3UKa, SIEMEHTBI 30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U (PUUKH
TBEPJIOTO Teya
Uroro 3a cemectp| 54 54 36 72 216
Uroro| 108 108 72 144 432

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3aenoB (TeM) AUCHHUILIHHGI (B T.U. IO JICKIUSIM)

Haspanus pa3nenos
(TeM) TUCIUTLIMHBI

ConeprkaHue pasaesioB (TeM) TUCIHILIMHEI (B T.U. 110
JIEKIIUSIM)

TpynoemkocThb
(JleKLIMOHHBIE
3aHATHS), 9

dopmupyemblie
KOMIICTCHIIUHN

1 cemecTp

1 MexaHnuka

Beenenue. ®usnka B cucTeMe €CTECTBEHHBIX Hayk. O0mas
CTpyKTypa Kypca ¢pusuku. Mexanuka. OCHOBHbBIE
KHHEMAaTHYECKHE XapaKTEPUCTUKH MOCTYATEIbHOTO 1
BpaIIaTeNIbHOTO ABM)KCHHSI.

WNHepuumanbHble CUCTEMBI OTCUETA U 3aKOHBI HbroTOHA.
Cuipl B MexaHuKe. PaboTa 1 KuHeTH4ecKast SHePTHsl.
KoHcepBaTuBHBIC CHITBI M TIOTEHIHATbHAS SHEPTHs. CBA3b
MEX/y CUJION U TOTEHIIMAILHON dHEpTruel. 3aKoH
COXpaHECHUS MTOJTHOW MEXAHUYECKON IHEPTHH B TIOJIE
MOTEHIMAFHBIX CUJI. 3aKOH COXPaHEHHs UMITYJIbCA.
Hewnneprmanbabie cuctembl otcuéra. CHUitbl HHEPIIHUH.
JIBrokeHue B moJjie TAroTeHus. [lonsTre abCcoa0THO
TBeproro tena. OCHOBHOE ypaBHEHHE JTUHAMUKH
a0CoIOTHO TBEpOTO Tena. MoMeHT uHepunu. MoMeHT
cuiibl. MOMEHT UMITyJIbca. 3aKOH COXPaHEHHUSI MOMEHTA
umnynsca. Kunetndeckas sHeprus Bpalarouierocs Tena.

12

OIIK-1

Htoro

12
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2 MonexysipHas
¢usuka n
TEpPMOAMHAMHUKA

MuxkpococTosiHie U MakpococTossHue. OyHKIu
COCTOSIHUA. Y PaBHEHUSI COCTOSIHUS UJ€AJIbHOTO U
peanbHOrO rasa. PacnpeneneHue sHEprUM 10 CTENEHIM
cB0001bI. DYHKIMY TIpoIiecca.

BHyTpeHHsst 3HEprus HAeaIbHOTO U pealbHOro rasa.
Pab6ora. IlepBoe Haua10 TepMOAUHAMUKH. AAMabaTHYECKUI
TpoLEecc.

TemnoémMkocTh naeanbHOro ra3za. Kparkue cBeeHus u3
TEOPHUH BEPOSITHOCTEN. PactipeiesieHus: MOJIEKy 10
CKOpPOCTSAM M KMHETHUYECKUM dHeprusm. bapomerpuueckas
tdhopmyna. Pactipenenenue MOeKy IO MOTEHIUAIbHBIM
sHeprusM (pacnpenenenue bonbsimana). Pacnipenenenue
Makcsemna-boabiimana.

Craructuyeckuil Bec ¥ s3HTponus. OOpaTtumsle u
HeoOpaTHMBIE TIPOIIECCHL. 3aKOH BO3PACTaHHSI YHTPOIIHH.
TpeTbe HauaI0 TEPMOAUHAMUKU. TepMOIMHAMUYECKUI
CMBICI SHTpONHHU. TersIoBble MalIUHBI.

14

OIIK-1

Htoro

14
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3 DnexkTpoMarHeTu3mM

[TonsTre 3MeKTPOCTATUYECKOTrO MO, XapaKTePUCTUKH
anekTpuueckoro monus Teopema ["aycca ans BekTopa
HaNPsHKEHHOCTH JIEKTPOCTaTHUECKOTO MOJIS B BaKyyMe.
IIpumenenue Teopemsl ['aycca k pacueTy HapsKEHHOCTH
3JIEKTPUUECKHUX MOJIEH.

Pabora cun anextpudeckoro nojs. Teopema 0 UUPKYJIAIUN
BEKTOpa HANPsOKEHHOCTH Touis. [loTeHman u pasHocTh
IIOTECHIIMAJIOB. CBs13b MEXKIY HAIPSHPKEHHOCTHIO U
MOTEeHIMAJIOM. PacyeT NOTEeHIMAaI0B MPOCTEHIINX
BIIEKTPUUECKHX MOJIEH.

DneKTpruYecKoe MojIe JUIONSL. DISKTPUIECKHA JUMOJIb BO
BHEIIHEM DJIEKTPUUECKOM I0JIe. SIBeHue nonsipu3anun
JOUDBJICKTPUKOB. HOHHpI/I?)OBaHHOCTI) JUBJICKTPUKA U
JURJIEKTPUYECKasi BOCIPUUMYHBOCTh. DIIEKTPHUUECKOE
cMemenne. Teopema ["aycca miid BeKTOpa 3JI€KTPUIECKOTO
CMeNIeHHs. DIEKTPUUYECKOE T0JIE B AUDJIEKTPUKE. Y CIIOBUS
Ha TPaHULIE ABYX JUDJIEKTPUKOB.

OnexTpudecKoe 10je BHYTPU NPOBOJHUKA U Y €r0
MOBEpXHOCTH. Pacnipenienenue 3apsaa B MpOBOJHHUKE.
[IpoBOAHUKH B AIIEKTPHUUECKOM TIO0JIE.

OneKTpoEMKOCTh YEAUHEHHOTO ITPOBOIHUKA.
Konzaencatopsl. DHeprus 3aps»KeHHOTO KOHIEHcaTopa.
OHeprus 3MeKTpHUIecKoro moist. O0bEMHAS TITOTHOCTD
SHEPTHH.

[MocrosiHHbIHN 3nekTprudeckuit ToK. Cuiia v IIIOTHOCTh TOKA.
3aBUCUMOCTD IJIOTHOCTH TOKA OT XapaKTEPUCTUK
HOCUTEJIEH TOKa. Y paBHEHHUE HENPEPBIBHOCTY TS
IJIOTHOCTH TOKA.

Croponnue cuibl 1 3.7.c. 3akoH Oma u [xoymnst — Jlenna B
muddepeHanbHON 1 MHTErpanbHON hopMe. MOITHOCTD
TOKa.

MarnutHoe moie B Bakyyme. 3akoH bro-Caapa-Jlamnaca.
Teopema ['aycca 111 BEKTOpa MarHUTHON MHIYKIIWH.
Teopema 0 HUPKYJSLMHA BEKTOpa MAarHUTHON MHIYKIIHH.
[Tone conenounpna u Topouna.

JBmkeHue 3apa0B U TOKOB B MarHuTHOM nose. Cuna
Awmmepa. Cuna Jlopenna. Pabora, coepmaemast mpu
nepeMeNIeHHUH MMPOBOJHUKA U KOHTYpPa C TOKOM B
MarHuTHOM IIOJIE.

MarunTtHoe nose B BemiecTse. Buabl MarHETUKOB.
Hamarundyennocts. Bekrop HanpsE€HHOCTH MarHUTHOIO
1moJisi. MaruutHas IpOHULIAEMOCTh cpebl. Teopema o
LUPKYJISLUY BEKTOpa HaPsSKEHHOCTH MarHUTHOI'O I10JIS.
SIBneHue >nekTpoMarHuTHON MHAYyKUuU. [IpaBuno
MarHuTHOM ToJie. D dekt Xomna.Jlenna. [Tpupoaa 3.1.c.
uHAyKuuu. [upKynanus BeKkTopa Halps>KeHHOCTH
BHUXPEBOT0 MarHUTHOTO MOJIA. SIBIeHHE CAMOWHAYKIINH.
HAYKTUBHOCTb. B3auMHas nHaykius. TOK P 3aMbIKAaHUN
1 pa3MbIKaHUH LICTIN.

OHeprust MarHUTHOTO not. O6bEMHAs MIIOTHOCTh
JHEPIrUH.

BuxpeBoe snextpudeckoe nojie. Tok cMemeHusl.
VYpaBHeHuss MakcBeiia B HIHTETPAIBHON U
muddepermansHoi hopmax. OTHOCUTETLHOCTh
JIEKTPUYECKOTO K MATHUTHOTO TOJIEH.

28

OIIK-1

Htoro

28

HUroro 3a cemectp

54

2 cemecTp
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4 KonebaHus ¥ BOIHEI

Mexanndeckne koieOanus. M neaapHbI TapMOHUIECKUH
ocuuiuisaTop. JJuddepennuansioe ypaBHeHHE
TapMOHMYECKOTO OCLMJIIATOPA U €r0 pelIeHHe.
AMIUIATY 18, 9acToTa | (haza KoyieOaHui. DHeprus
rapMOHHYECKOro konebanus. CBOOOIHBIC 3aTyXaroIue
Kos1e0aHMs OCHIIUIATOPA C MOTepsMU. BBIHYKIEHHbIE
kosebanus. CroxxeHue konebanuit (OneHus, Gurypsl
Jluccaxy).

OnekrpoMarHuTHBIE Koebanus. CBOOOIHBIE KONTeOaHUs —
COOCTBEHHEBIC U 3aTyXaromue. BeIHy K 1eHHbIE KOIeOaHus.
Pe3onanc Toka u HanpshkeHud. [lepeMeHHBIH TOK.

Bounnsl B ynipyro#i cpene. YpaBHeHHe BOJHEL. JinHa
BOJIHBI, aMIUTATY/Ia BOJHBI, BOJTHOBOE YHCIIO, (ha3a BOJHHI.
®da30Bast CKOPOCTh YIPYTUX BOJIH B T'a3ax, KUAKOCTAX U
TBEpABIX Tenax. [ pymnmoBas ckopocts. BonHoOBOE
ypaBHEHHE.

DHepreTUYeCcKue XapaKTepUCTUKU yIPYTUX BOJH. BexTop
YmoBa. UaTepdepenius u qudpaknus BoyH. CTosdue
BOJHBL. D ekt Jlomepa B akycTHKE.
OnexTpomMarHuTHbIe BOIHBI (OMB). YpaBHeHUS IOCKUX U
cepruecknx BoIH. BoHOBOE ypaBHEHME IS
3JIEKTPOMArHUTHOTO MOJIsl. DHEPreTUYECKHe
xapakTepuctuku OMB.

10

OIIK-1

Htoro

10

5 BonHoBas
KBAaHTOBAsA OIITHKA

KorepenTHOCTS CBETOBBIX BOJH. MIHTEphepeHrs cBeTa OT
JBYX KOT€PEHTHBIX UCTOUHUKOB. OnbIT FOHTa.
WnTepdepenuns cBeTa B TOHKUX IIIeHKaX. [IpocBeTneHue
ontuku. HTEpHEPOMETPHI.

Hudpaxuus ceeroBbix BojiH. [Ipuniun Iroiirenca-
Openens. Meton 308 Openens. Audpakuus DOpenens Ha
oTBepcTHH U nucke. Judpakuus @paynrodepa Ha otHOM
menu 1 U pakiMoHHOH perieTke. Pa3zpematomias
CIOCOOHOCTh ONTHYECKUAX MPUOOPOB.

[Monsipuzanus ceeta. EcTecTBEHHBIN U MONSPU30BAHHBIN
cBeT. [lomyuenue u aHaU3 JTMHEHHO-TIOJSIPU30BAHHOTO
cBeTa. 3akoH Mairoca.

[Tonsipuzanus ceeta npu orpaxkeHuH. 3akoH bprocrepa.
JBoiinoe nyuenpenomnenue. [IpoxoxaeHue ceeta uepes
(hazoBbie TuTacTHHKYU. HTEpdepeHIns NoasIpru30BaHHOTO
cBeTa. DJIEKTPO- U MArHUTOONTHYECKUE 3P (PEKTHI.
B3aumogeiictBue usnyuenus c seuecrsoM. HopmanbHas u
aHomalibHas qucnepcud. [lormomenue cBera. 3akoH
Byrepa. Cs3b aucniepcuu ¢ norjouieHueM. Paccesnue
CBeTa.

TerutoBoe u3aydYeHue u MoMuHecteHIusA. ClieKTpabHbIe
XapaKTEePUCTUKHU TEIJIOBOTO H3Iy4eHUsl. AOCOIIOTHO
yepHoe Teio. 3akoH Kupxroga. 3akon Credana —
bonpimana. 3akonsl Buna. ®opmyna [lnanka. KBantosoe
00BSICHEHHE 3aKOHOB TEIJIOBOTO U3JTy4YEHHUSI.
KopmyckynsapHo-BOIHOBO# Iyanu3m cBeta. D dekTt
Kommnrona. JlaBienue ceera.

14

OIIK-1

Htoro

14
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6 AtoMHas (U3NKa,
3JIEMCHTHI KBAHTOBOH
MEXaHUKH U PUNKU
TBEPJIOTO Tea

BonHoBBIE cBOMcTBa MUKpodacTull. ['unoresa ne bpouns. 30
Jdudpakuus mukpodactun]. COOTHOIICHHE
HeomnpenaenénHocrel ['eiizenoepra. Bonnosas pyHkuus, ee
cTaTUCTHYECKUU cMbIca. YpaBHeHue [lpennnrepa.
KBanroBas yacTuna B IpsAMOYIrojbHOM IOTEHIUATIBHON
sime. I1y4ok yacTuil B 1ojie mpsiMOYTOJIbHOTO
MOTEHITMAIBHOTO Oapbepa. TyHHENbHBIH 3 (deKT.

[TonsiTe COOCTBEHHOTO MarHUTHOTO MOMEHTA YaCTHIIBI 1
cnuHa. [1oaHBI MOMEHT UMITYJIbCA YACTULIBL U TIOJIHBII
MarHUTHBIA MOMEHT.

KBaHTOBO-MexaHMUECKOE OMMCAHUE ATOMOB.
CranuonapHoe ypaBHenue lllpeaunrepa amis aroma
BOZOpoa. BomHOBBIE PYHKIMK M KBAHTOBBIE YMCIIA.
Teopust MHOTO3JIEKTpOHHOTO aroma. [Ipunnun [Maynu.
Kpatnocts Beipoxaenust. [1paBuma otOopa 11 KBAHTOBBIX
nepexoaoB. MexaHnueckuii © MarHUTHBIA MOMEHTBI
atoMoB. [ upomaruutHoe otHoleHue. OnbiT LTepHa u
Iepnaxa. Dddekr 3eemana u llltapka. DMmuprueckre
3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. Dopmyina
banemepa. BeiykneHHoe nsimydenune. Jlazepsl

OCHOBBI KBAHTOBOM CTATUCTUKU. [IprHIHT
TOXJIECTBEHHOCTH YacTHll. bo3ons! u hepmuonsl. dazoBoe
MPOCTPAHCTBO M (DYHKIUS pacTpeaeICHHS.
Pacnipenenenus boze — Oitnmreitna u ®epmu — upaka.
[TonsTHE TIIOTHOCTH COCTOSIHUN. DOTOHHBIN HEATBHBIN
ra3. Pacripenenenue ¢potoHoB no sHeprusm. ®opmyia
[Tnanka.

DneKTpOHHBII HaeanbHbIN Ta3. PacnpeeneHue 31eKTPOHOB
I10 SHEPTUSM IIPH pa3IMYHBIX TeMIepaTypax. 3aBUCUMOCTh
ypoBHs Depmu OT TeMIepaTyphl.

Teopus TEIIOEMKOCTH TBEPABIX TEN. DIEMEHTHI
kpuctayuiorpadun. TernoBsle KoJebaHus
KPUCTaJUIMYECKOH peleTKU. TemoBble CBOWCTBA TBEPABIX
ten. Teopus TermoeMkocTr DiHIITEHHA. Teopus
TermtoeMKocTH [ebast.

DneMeHThI 30HHOW TeOpHUH TBEPABIX Tel. Paciiernienne
SHEPTreTHYECKUX YPOBHEH IpH 00pa30BaHUU
KPUCTAJUINYECKON PEUIETKH. DHEPreTUUECKUE 30HBI B
KpHUCTaJlIax.

Pacnipenenenue 371eKTpOHOB 110 YPHEPIETUUECKUM 30HAM.
Mertanibl, MOTYIIPOBOJHUKY U AUBJIEKTPUKU B 30HHOM
Teopun. KBaHTOBasi TeOpUS 3IEKTPONPOBOJHOCTH TBEPABIX
TeIl.

OIIK-1

Hroro 30

Uroro 3a cemectp 54

Htoro 108

HaumeHoBaHme MpakTHUECKUX 3aHATUMA (CEMUHAPOB) MPUBEACHO B TadmuIe 5.3.
Tabnuma 5.3. —

5.3. lIpakTnyeckue 3aHATUSA (CEMUHAPDI)

HanmeHnoBaHue MpaKTHYCCKHUX 3aHATHI (CEMUHAPOB)

HaszBanus pasnenos
(TeM) TUCLMILIMHBI

HaumenoBanue npaktudeckux 3aHatuii | TpynoeMKocTs,
(cemmuHapOB) q

dopMupyemsbie
KOMIIETECHIIUH

1 cemecTp
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1 Mexanuka KunemaTtuka noctynaTesbHOrO IBUKEHUS 2 OIIK-1
KunemaTuka BpanaTeabHOTO IBUKEHUS 2 OIIK-1
3aKOHBI TMHAMHUKHU NTOCTYNATEIBHOTO 2 OIIK-1
JBUKEHUS
3aKkOoHbI IMHAMHUKY U BpalaTeIbHOTO 2 OIIK-1
JIBUKEHUS
Pabota u sHeprus 2 OIIK-1
3aKOHBI COXpaHEHUS 2 OIIK-1

Uroro 12

2 MonexkynsipHas MoneKyJIapHO-KUHETUYECKas: TEOPHUs 2 OIIK-1

¢usnka u [IepBoe Ha4yanO TEPMOJAUHAMUKH. 2 OIIK-1

TCPMOANHAMHUKA TermnoeMKoCcTh
H3onporieccrl naeanbHOro rasa 2 OIIK-1
[ukael. Bropoe Hayano TepMOJIMHAMUKH. 2 OIIK-1
Knaccuueckue cratuctuku. Pacnipenenenue 2 OIIK-1
Makcsemna
Kiraccnueckue cratuctuku. Pacnipenenenue 2 OIIK-1
bosbiimana
DHTpONHs 2 OIIK-1

Hroro 14

3 DNEKTPOCTaTUUECKOE T0JIE B BAKyyMe 2 OIIK-1

OJeKTpOMarHeTHsM | 3axon Kymona. Teopema OcTporpanckoro- 2 OIIK-1
lNaycca nns HanpsHKEHHOCTH OIS
PaGora, moTeHIan 3MeKTPOCTATUYECKOTO 2 OIIK-1
OJIst
DIEKTPOCTATUUYECKOE TOJIE B BEILIECTBE. 2 OIIK-1
Konpaencaropsl.

DHEPrus MEKTPOCTATUUECKOTO MO 2 OIIK-1
Onexrpuueckuii Tok. [ImoTHOCTH TOKA. 2 OIIK-1
DNEKTPUYECKHE LIETIH.
MomiHocTts TOKa. 3akoH Jxoyns-Jlenna 2 OIIK-1
MarnauTHO€ noJie B Bakyyme. Bektop 2 OIIK-1
MarHUTHON MHAYKIMKU. 3aKoH buo-CaBapa-
Jlannaca
[Iepemenienre NpoOBOJHUKOB ¢ TOKOM B 2 OIIK-1
MarHuTHoM noJie. Cuna Amrepa.
JIBrKeHUE 3apsA10B B MArHUTHOM II0JIE. 2 OIIK-1
Cuna Jlopenna.
SIBrieHME ANEKTPOMArHUTHOM HHAYKIIUH 2 OIIK-1
OHeprus MarHUTHOTO MOJIS 2 OIIK-1
MarauTHO€ 1oJie B BEILIECTBE 2 OIIK-1
VYpaBHenus MakcBenia 2 OIIK-1
Hroro 28
Hroro 3a cemectp 54

2 cemecTp

CornacoBaHa Ha noptane N2 69293

10




4 Konebanus u lMapmonnueckue xkonedaHus 2 OIIK-1
BOJIHBI 3aryxaromue KojaeoaHus 2 OIIK-1
BrinyxieHHbIe KoJeOaHs pa3IuyHON 2 OIIK-1
npupoasl. Pezonanc
Bomnel B ynipyroi cpene 2 OIIK-1
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTHS 2 OIIK-1
BOJIHBI
Hroro 10
5 BosiHOBas u Wutepdepenmus ceera. Onbit FOHTA 2 OIIK-1
KBaHTOBAs ONTHKA | IHTepdepeHIrs cBETa B TOHKUX TUICHKAX 2 OIIK-1
Hudpaxius ceera 2 OIIK-1
[Tonsapusanus cBera 2 OIIK-1
BzaumopeiicTBre U3y4eHus ¢ BEIIECTBOM. 2 OIIK-1
JlaBnenue ceera
TernoBoe n3nyueHue 2 OIIK-1
Buemnnii poroapdexr. dpdext Komnrona 2 OIIK-1
Hroro 14
6 AtomHas pusuka, |JIuHEeHUaThIi cieKTp aToMa BOJOpOA. 2 OIIK-1
DJIEMEHTHI ®opmyisl bansmepa.
KBAaHTOBOH Crpoenue aroma. IToctynarsl Bopa 2 OIIK-1
MEXaHUKH U GUSHKH | Bo10BEIe CBOMCTRA BemecTBa. BoHBI e 2 OIlK-1
TBEPJOTO Tesa Bpoiis.
CooTHollIEHHE HEONPENEIEHHOCTEN 2 OIIK-1
VYpasnenue llpeaunrepa. Mukpouacruia B 2 OIIK-1
MOTEHIIUATBHOU sIME
[TorentnmaneHbIil 6apsep. TyHHETBHBII 2 OIIK-1
ahdexr
KBaHTOBO-MEXaHHUECKOE OMUCAHUE 2 OIIK-1
CTPOEHHUS U CIIEKTPOB aTOMOB
KBanToBbI€ uncia 2 OIIK-1
KomOunanmoHnHoe paccesiHue cBera. 2 OIIK-1
WNuBepcus HaceneHHocTr. Jlazepsl
KBaHTOBBIE CTATUCTUKYU 2 OIIK-1
TenoBsle CBOMCTBA TBEPABIX TEI 2 OIIK-1
DIIEKTPONPOBOIHOCTH METAJIIIOB 2 OIIK-1
ONEeKTPONPOBOAHOCTH MOIYIIPOBOJHUKOB 2 OIIK-1
Dddext xomna 2 OIIK-1
KoHTakThl TBEpABIX TEN 2 OIIK-1
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
i?l:? I;I;IIHC LI[) ;:Iii:{i? HaumeHnoBaHue 1a00paTOpHBIX padbOT Tp yﬂoe:/[KOCTB’ 235;;212];:;;
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1 cemecTp
1 Mexanuka Kunemarunka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpallleHus
MOMEHT UHEpLUH TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka ObepOeka 4 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas N3yuenune pacnpenenenus Makcsesuia 4 OIIK-1, OIIK-2
¢usuka u Ornpezenienre OTHOIICHHS 4 OIIK-1, OIIK-2
TEPMOAUHAMUKA TETJIOEMKOCTEM ra3a METOJI0M
Knemana u [le3opma
Hroro 8
3 DnextpomarHeTusm | M3yueHue 31€KTpOCTaTUUECKOIO MO 4 OIIK-1, OIIK-2
N3ydeHne CBOWCTB TUAIEKTPUKOB B 4 OIIK-1, OIIK-2
110JI€ TUIOCKOTO KOHJIEHCAaTOopa
N3ydeHne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KpYroBOTO BUTKa
Onpezenenue yaenbHOro 3apsiaa 4 OIIK-1, OIIK-2
3JIEKTPOHA METOJOM MarHeTpoHa
Uroro 16
Hroro 3a cemectp 36
2 cemecTp
4 Konebanus v BosiHbl | M3yueHue 3aTyxaromux 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KOJIeOaHUH
N3ydenune BbIHYKIECHHBIX 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KosieOaHui
Hroro 8
5 BonHoBas u N3yuenne naTEpPEpEHITNU JIA3EPHOTO 4 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA U3ITyYCHUS
N3yuenne nqudpakiuu J1a3epHOTO 4 OIIK-1, OIIK-2
U3ITy4eHUs
H3ydenue TemioBoro u3iny4eHus 4 OIIK-1, OIIK-2
Nzyuenwne BaemHeTO hoTodPderTa 4 OIIK-1, OIIK-2
Hroro 16
6 AtomHas (usmka, [IpoBepka cooTHOIIEHUS 4 OIIK-1, OIIK-2
HJIEMEHTHI KBAHTOBOW  |HEompeaeaeHHOCTe! 11 POTOHOB
MEXaHUKH U HU3HKHA N3ydeHne criekTpa U3JIy4eHus: aTOMOB 4 OIIK-1, OIIK-2
TBEPAOIO Tella BOJIOPOJIA
OnpeneneHre MUPUHBI 3aMPEIICHHON 4 OIIK-1, OIIK-2
30HBI MTOJTYPOBOIHUKA TTO
TeMIepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKa JM0/1a
Hroro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
HasBanus paznenos | Buael camocrostensHoi | Tpynoemkocts, | @opMupyemsble
@OpMBI KOHTPOJIA
(TeM) TUCUUTLITUHBI paboTsl q KOMIIETCHIIUU
1 cemecTp
1 Mexanuka ITogroroska k 4 OIIK-1 Komnoksuym
KOJUTOKBUYMY
IloaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 4 OIIK-1 KonTposnbhas
KOHTPOJILHOHM paboTe pabora
IloaroToBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa mno
OTYeTa 10 JIA0OpaTOPHOIA nabopatopHoit
pabote pabote
[MoxroroBka k 8 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 22
2 MonekynsipHast [Toxroroska k 4 OIIK-1 Konnoksuym
buzuka u KOJUTOKBUYMY
TCPMOJAMHAMMKA [Togroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 2 OIIK-1 KonTposnbhas
KOHTPOJILHOM paboTe pabora
IloaroToBka Kk 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa mo
OTYeTa 10 JIa0OpaTOPHOM nabopaTtopHoit
pabote pabote
[MoxroroBka k 8 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUEe OTYETa
Hroro 20
3 ITogroroska k 4 OIIK-1 Komnoksuym
DNEeKTPOMAarHeTH3M |KOJIJIOKBUYMY
IloaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 4 OIIK-1 KonTposnbhas
KOHTPOJILHOHM paboTe pabora
IloaroToBka Kk 3aiiuTe 6 OIIK-1, OIIK-2 |3amuTa oT4eTa mno
OTYeTa 10 JIa0OpaTOPHOI nabopaTtopHoit
pabote pabote
[MonroroBka k 12 OIIK-1, OIIK-2 | JlaboparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 30
Uroro 3a cemectp 72
[ToaroroBka u cnaya 36 OK3aMeH
9K3aMEHa
2 cemecTp
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4 Konebanus u [Togroroska k 4 OIIK-1 Komnoxsuym
BOJTHBI KOJUTOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 2 OIIK-1 KonTponsHas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 3amure 4 OIIK-1, OIIK-2 |3ammuTa oT4eTa MO
oTyeTa 10 JIabopaTOpHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-1 KomnokBuym
KBAHTOBAs ONTHKA  |KOJUIOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 3amure 4 OIIK-1, OIIK-2 |3ammuTa oT4eTa MO
oTyeTa 10 JIabopaTOpHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 8 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTYeTa
Hroro 20
6 Atomuas pusuka, |I[loaroroBka k 6 OIIK-1 KomtokBuym
AJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoaroToBKa K 4 OIIK-1 TecTupoBanue
MEXaHUKU U QU3UKH |TecTHPOBAHUIO
TBEPAOTO TCMIA IToaroroska K 6 OIlK-1 KourponbHas
KOHTPOJIbHOH pabote pabota
ITonroroBka K 3amuTe 6 OIIK-1, OIIK-2 |3ammuTa oT4eTa MO
oTyeTa 10 JIabopaTOpHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 12 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HalMCcaHue OTYeTa
Hroro 34
Uroro 3a cemectp 72
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 216

5.7. CooTBeTcTBHE KOMIIEeTEeHIN, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU M3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
NpeJCTaBIeHO B Tabnuie 5.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATUI

CornacoBaHa Ha noptane Ne 69293 14



Bunbl yueOHOM nesTeIIbHOCTH
dopmupyemsie
Jlek. | Tlpak. | JIa6. | Cam. DopMbI KOHTPOJIA
KOMITIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3amwuTa oTyeTa no abopaTopHoii padore,
Komnoksuym, KontponeHnas padota,
JlaGopatopHas pabota, TectupoBanue,
DK3aMeH
OIIK-2 + +  |3ammTa oTyeTa no JabopaTopHOi padoTe,
JlaboparopHuas padota, TecTupoBanue,
OK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbsHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbII MaxkcuManbHbIN MaxcHmatbHbIi
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayasa cemectpa | Mexay 1KT u 2KT mexay 2KT mHa |- cemectp
KOHEII ceMecTpa
1 cemecTp
3ammra oT4eTa 1no 5 5 5 15
nabopatopHoit pabore
Komnoksuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoOL 23 24 23 100
Hapacraromum nrorom 23 47 70 100
2 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatopHoit pabore
KomnokBuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoj 23 24 23 100
Hapacraromum nrorom 23 47 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OatoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2
15
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6.3. [lepecuer cyMMbI 0A/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIIHOHHOE o0ecnevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. aBenmweB, U. B. Kypc obmieit pusuku. B 3 Tomax. Tom 1. Mexanuka. MonekynspHas ¢pusuka /
H. B. CasenwveB. — 19-e usa., crep. — Cankr-IletepOypr : Jlanb, 2023. — 436 c. [DneKTpOHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/341150.

2. Cagennes, U. B. Kypc o6mieit ¢puszuku. B 3-x 1. Tom 2. DnekTpudecTBO U MarHeTu3M. BonHeI.
Ontuka / U. B. CaBenseB. — 17-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/333998.

3. Casennes, U. B. Kypc ¢usuku. B 3 tomax. Tom 3. KBanToBas ontuka. AtomHas pusuka.
dusuka TBepaoro Tena. Ou3rKa aTOMHOTO sipa U neMeHTapHbix yactui / M. B. CaBenbeB. — 9-¢ u3n.,
crep. — Cankr-IletepOypr : Jlanb, 2024. — 308 c. [DnekTpoHHBIN pecypc]: — Pexum nmocrymna:
https://e.lanbook.com/book/367055.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CaBenbeB, 1. B. CoopHuk BonpocoB u 3aaa4 o odmei pusuke / U. B. CaBenbeB. — 11-e uzn.,
crep. — Cankrt-IletepOypr : Jlanp, 2023. — 292 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/297674.

2. Uponos, U. E. 3anaun no obuieit pusuke : yuedbHoe mocodbue 1i1s By3os / U. E. Uponos. — 20-¢
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 420 c. [DnexTpoHHbIN pecypc]: — Pexum gocryma:
https://e.lanbook.com/book/392375.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. Mexanuka: YueOHO-MeTOAUYECKOE MOCOOME MO ayIUTOPHBIM MPAKTHUYECKUM 3aHATHSIM U
camocTosTenbHOU padoTe / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnexkTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7662.

2. MonekynspHas pu3nuka U TEPMOJUHAMHKA: Y4eOHO-METOINYECKOe Toco0ue MO ayIUTOPHBIM
MPAKTUYCCKUM 3aHSATHUSIM U CaMOCTOsITeNbHOM padote / B. A. Bypnosumun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYEeCcTBO U MarHeTU3M: Y4eOHO-METOANYECKOE TOCOOHE M0 ay TUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosiTesbHOM pabote / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. KoneGanusi ¥ BOJHBI: YUYEeOHO-METOAMYECKOE MOCOOME MO ayJUTOPHBIM MPAKTHYESCKUM
3aHATHAM B caMocToaTenbHON padote / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7652.
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5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOME MO ayJIUuTOPHBIM
MpaKTHYECKUM 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 ¢usuka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTebHOU padote / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. KunemaTuka paBHOYCKOPEHHOTO BpalieHus: MeToauyeckue yka3aHus K jabopaTopHoi padoTte
o usuke s cTyaeHToB Beex crnernuaibaoctei / W, 10. bakees - 2023. 13 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtymna: https://edu.tusur.ru/publications/10377.

8. Omnpenenenre OTHOIIEHUS TEINIOEMKOCTEN raza Mmetoaom Kiiemana-Jlezopma: Meroauueckue
yKa3aHus K jabopatopHoit padote / A. B. Hukonenko - 2023. 13 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10482.

9. M3ydeHre MarHUTHOTO TOJISI KPYroBOro TOkKa: MeToauueckue ykasaHHus K J1abopaTopHOM
pabote mo pusuke / A. C. Knmumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

10. U3ydyeHue 3aTyXxawmux JJIEKTPOMArHUTHBIX KoJieOaHWi: MeTonuyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

11. Buemauii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyisl DWHIITEHA:
MeTtonnyeckre yKa3aHusl O BBIIIOJHEHUIO Ja00paTOpHOU paboThI ISl CTYIEHTOB BCEX CIEMATBLHOCTEH
/" O. b. 3onoryxuu - 2024. 13 c. [DnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/10714.

12. UccnenoBanue criekTpa aroMa Bojopoaa: PykoBoACTBO kK 1abopaTopHoi pabote mo ¢usmke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

7.3.2. YueOHO-MeTOAUYECKHE MTOCOOHS IJIS JINIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHON (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

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

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCcs o0palaTrhcsi K COBpEMEHHbIM 0a3aM aHHBIX,
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 o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.
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8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1JIsl NPAKTHYECKUX 3aHATHIl

VYyeOHast aynuTopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUIN MPAKTUYECKOTO THIA, yueOHas
ayJIUTOpHUS JIJIS TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOSKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX paboOT), MOMEIIEHHUE IJs1 MPOBEACHUS T'PYNIOBBIX U WHIMUBHUAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 222 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU;

- IIpoekTop Beng;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Google Chrome;

- LibreOffice;

- Microsoft Windows XP;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlabopaTopusi BOJTHOBOI ONTUKH: yueOHas ayIUTOPHS [JIsl IPOBEACHUS 3aHATUN MPaKTUYECKOTO
TUIA, yaeOHast ayAUTOPUS Il MPOBEACHHUS 3aHATHH 1abopartopHoro tuma; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnuna ynuna, 1. 74, 210 ayg.

Onucanue nMerolerocss 000pya0BaHus:

- Monoxpomatop - 9 wr.;

- UcToynuk cBeTa criekTpa pTyTH - 6 mIT.;

- UcTounuk cBeta criekTpa Bojopoa - 8 miT.;

- JJaboparopusiii Mmaket "[lonsipuzanus ceeta" - 6 mrT.;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- Pabouee mecTo mpemnogaBares.

JlabopaTopusi 2JIEKTpUYECTBA U MarHeTu3Ma: ydeOHas ayIUTOpHUS IJIsl IPOBENCHUS 3aHITHI
MPAKTUYECKOT0 THUIA, yueOHast ayAUTOpUs IJIsl IPOBEACHUS 3aHATUM J1abopaTopHoro tuma; 634034,
Tomckas obnacts, r. Tomck, Bepmmnanna ynuna, a. 74, 219 ayn.

Ornrcanne UMEIOIIETocss 000Py10BAHMUS:

- JJaboparopublit MakeT "DneKTpuuecTBO U MarHeTusm" - 12 mr.;

- Y4ueOHO0-11a00paTOPHBINA CTSH]T TIO AICKTPOAMHAMHUKE - 3 IIT.;

- Konrpomnnep usmepennii - 12 mr.;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

[Iporpammuoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuet norpemHocTeit pu3nyecKkux N3MepeHuii;

JlaGopaTopusi TEpMOIUHAMUKH: yueOHasl ayAUTOPHS A MPOBEACHUS 3aHITHH MPAKTHIECKOTO
TUINA, yaeOHast ayAUTOPUS Il IPOBEACHUS 3aHATHH J1abopartopHoro tuma; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnuna ynuua, 1. 74, 223 ayg.

Onucanue nMeronerocss 000pya0BaHus:

- JJabopatopHblii MakeT M0 TEPMOAMHAMHUKE - 6 IIT.;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- Pabouee mecTo mpemnogaBares.

[IporpamMmHoe obecnieueHue:

- LibreOffice;
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- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit Gpu3MUeCKuX H3MEPEHUH;

JlabopaTopusi KBaHTOBOHM (pu3uKH: yueOHas ayIUTOpUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI JJabopatopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnanna ynuia, a. 74, 229 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

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

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONW ONTUKU: yueOHash ayIUTOPUS AJiA MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl MPOBECHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnuna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'enOoHEOHOBBIN J1a3ep - § WT.;

- OnTryeckas CKambs ¢ IPUHAMIEKHOCTSIMU - 8 IT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

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

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

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

Onucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-2  |3amwuta otuera no |[IpumepHsIil nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI

pabote 1a00paTOpHBIX paboT

Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB sl KOJUIOKBHYMa

KontponbsHas [IpuMepHBIii TIEpeUeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

JlaGopatopHas Tembl m1abopaToOpHBIX paboT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
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2 MonexynsipHasi pU3UKa 1 OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHb
TEPMOJMHAMUKA nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa
KonrpomnbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
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
4 KonebaHust U BOJHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp

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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5 BoyiHOBas 1 KBaHTOBas
OIITHKA

OIIK-1, OIIK-2

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

TBEPJOTO Tella

6 AToMHas Qu3HKa, FIIEMEHTHI
KBaHTOBOI MEXaHUKU U PU3UKU

OIIK-1, OIIK-2

3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JIJIS 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOITPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(OPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HAaBBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CYMMBbI 0aJJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Touka nBMXKETCS W3 LIEHTpa CIUPAIU C paBHOMEpPHO yObIBaromel ckopocThio. [Ipu aTom
BEJIMYMHA [IOJTHOTO YCKOPEHHUS TOUKH ...
BapuaHTbl OTBETOB:
1. ymeHsb1aercs;

2. YBEJIMYMBACTCS;
3. He U3BMEHSETC;

4. paBHA HYJIIO.

2. Ha aGcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIM MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. BenuunHa MOMEHTA UMITYJIbCA TEJla U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
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enquannax CHU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJIOBO€ YCKOPEHUE COCTaBIsAeT 3 paa/c’2, To
MOMEHT uHepiuu Tena (B eqununax CH) pasen ...
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4

4. Ha xoHIIaXx HEBECOMOTO CTEPKHS 3aKpEIIeHbI JIBa MAJICHbKUX MAacCCUBHBIX mapuka. CTep:KeHb
MOXET BpAaIllaThbCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTep’eHb PaCKPYyTHIIM 0 YIIIOBOW cKopocTu ®. [lon gericTBuem
TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[ TtemnoTel. Ecnu ctepxenn
PACKPYTHTh 0 YTJIIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIICIUTCS
KOJIMYECTBO TEIUIOTHI (B [IX), paBHOE ...
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4

5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm Ttemmnepatypy HarpeBaTens u
XOJIOJWJIbHUKA YMEHBIIUTh HAa 0JMHaKoBY10 Beanuuny AT, To KIIJI nukia ...
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX

6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aTbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMmepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4

7. OT Kakoi U3 NMPUBEJICHHBIX HI)KE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI NPUTSHKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. TOTEHIUAIBHOW YHEPTUH B3aUMOACHCTBUS MOJIEKYJ

8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPpMEeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHULATEeNIbHOE 3HAUCHUE

9. BekTop Hamps’)KEHHOCTH 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HalpaBJieH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKUTEIILHON
2. B CTOPOHY BO3pacTaHus MOTEHILIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMAIA

10. Toyeunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruueckor moBepxHocTr. Ecinu 1o0aBuTh 3apsia —q

BHYTpPb C(hepUUecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTU 3JIEKTPUUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..
BapuaHTbl OTBETOB:
1. yBenuuuTcs
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1.

12.

13.

14.

15.

16.

17.

18.

2. YMEHBIIUTCS

3. paBeH HYJIIO

4. He U3MEHHUTCA

MarsnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/|C mHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIUBOJIbTAX.

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopreil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupaib

4. OKpy>KHOCTh

Kak cBs3anb1 Mmexxny coOoit amriuTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuIATYE (A) B 4-0if CTETICHH

2. Dueprus (W) nponopuroHaabHa aMIuIUTy e (A)

3. Dueprus (W) nmponopiimoHaibHa KBapaTy aMILTATY 6! (A)

4. Oueprus (W) nponopuroHanabHa aMIuiuTy e (A) B 3-0if cTeneHn

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMeHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacreT 4acTora KojaeOaHui

2. Kosie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmagaeT 4yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHUN

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOMAST B NEPHEHIUKYIISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbIE

4. KOrepeHTHbIE

[Ipu mabmonenun nHTepdepeHnuu GuoneToBoro ceera B onbiTe KOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu nuctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4.1,5

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nmojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIMHE (B MM) IJIACTUHKH, PaBHOM ...
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BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8
19. Ha auadparmy ¢ KpyribiM OTBEPCTHEM PAIUYCOM 2 MM IaJaeT HOPMAIbHO MapaylieIbHbIN
My40K cBeTa AjAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, nmpoumeamunx yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5
20. ITo mepe HarpeBaHHs TeJla €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He Habmogaetcs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOASIIUM 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-bonbmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEICHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHaMHM cMmeleHns Bruaa
21. B kako# 0061acTH CIIEKTpa JICKUT U3TyUYCHHUE, UCITyCKaeMOe aTOMaMH BOJIOPOJIa PH TIEPEX0/Ie
ANIEKTPOHOB ¢ 0oJiee JaTbHUX «OpOUT» Ha BTOPYIO?
BapuaHTbl OTBETOB:
1. B uH(ppakpacHoii 00acTH;
2. B BUIMMOM 0071aCTH;
3. B ynbTpaduoseToBOM 001acTH;
4. BO BCEM ONTHYECKOM Uana3zoHe JIMH BOJIH.
22. Yro Ha3wiBaeTcs BHENTHUM (HoTodPdexkTom?
BapuaHTbl OTBETOB:
1. PaccessHue KBaHTOB 3JIEKTPOMAarHUTHOTO U3IyUYEHHs Ha aTOMaxX BEIIEeCTBA.
2. Ucnyckanue KBaHTOB 3J€KTPOMAarHUTHOTO U3Ty4YeHHsI HArPEThIMU TEJIaMH.
3. BeipbIBaHUE 3JIEKTPOHOB U3 TBEP/BIX U JKUJKUX BEIIECTB KBAHTAMHU CBETA.
4. McrmyckaHue 3JIEKTPOHOB METAIIJIAaMU IPU HArPEBaHUU.
23. Kakue U3 MepedyHUCICHHBIX HHUXKE CHEKTPOB SABJISIOTCS HENPEPHIBHBIMU U HMEIOT
KOPOTKOBOJIHOBYIO TpaHHILy?
BapuaHTbl OTBETOB:
1. AToMHEIC;
2. MonekynsipHbI€;
3. XapakTepuCTUYECKOr0 U3TyYECHUS;
4. TOpMO3HOTO U3Ty4YECHUS.
24. Yto Takoe Temrepatypa [lebasn?
BapuaHTbl OTBETOB:
1. DTo TemmepaTtypa BBIpOXKJIcHHUSI. Huke KOTOpOW 3JIEKTPOHHBINA Ta3 BeneT cebds, Kak
BBIPOKICHHBIH.
2. OT0 TeMmneparypa, pu KOTOPO MPOUCXOUT MEPEXO]] B CBEPXIPOBOIAIIECE COCTOSIHUE.
3. DTo TemmepaTypa, Npu KOTOPOW BO30YXXIAIOTCS BCE MOJBI (4aCTOTHI) KoJieOaHUH B
KPUCTAIIIMYECKON pelIeTKe JaHHOTO TBEPJOro Tea.
4. 9to Temneparypa ¢$a3oBOro rnepexosa.
25. Yro Takoe poHOH?
BapuaHTbl OTBETOB:
1. DnemeHTapHas 4acTUIA, KBAHT 3JIEKTPOMAarHUTHOTO U3TyUYEHUSI.
2. KBa3znyacrtuiia, KBaHT K0J1e0aTEILHOTO JIBI)KEHUSI aTOMOB KpUCTaJLIa.
3. KBa3uuacrtuiia, HOCUTEIb MOJIOKUTEIBHOTO 3apsa, PAaBHOTO 3JIEMEHTapHOMY 3apsiiy.
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4. KBazuuacTtuna, OnuchIBaroias CBI3aHHOE COCTOSIHUE JIBYX 3JIEKTPOHOB BOJIM3U OBEPXHOCTHU
®epmu, 00YCIOBIEHHOE MEXAJIEKTPOHHBIM MPUTSKEHUEM.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Crucox 9K3aMCHAIIMOHHBIX BOIIPOCOB:

1

Nk W=

a

XN s

10.

3

1.

2.

e N

8.
9.
10.
11.

12.
13.
14.
15.
16.
17.

Mexanuka.
KuHeMaTuka nocTynaTesIbHOTO IBUKEHUS.
Kunematuka BpamareabHOro JBUKEHMSL.
JlnHaMKKa MaTepUaJIbHOU TOYKHU.
Kunernueckas sneprust. Pabota u MOITHOCTb.
KoHncepBatusHble cuibl. [loTeHInanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpruen 1
CHJION.
OCHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOIO JBM)KEHUS OTHOCUTEIBHO HEIOJBHKHOU
TOYKHU.
YpaBHEHME TMHAMUKYU BPAIIATEILHOIO JBUKEHHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.
MowmenT unepuuu, reopema lllrelinepa.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHUH.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa.
MornexyssipHas pU3MKa U TEPMOIMHAMHUKA.
Buytpennss sneprus. Ternora u pabora. [lepBoe Hayano TepMoIMHAMHKH.
Knaccuueckue ctatucTiky (QyHKIHS pacripeneneHus MakcBesa).
Haubonee BeposaTHasi, CpeaHsst KBaJpaTUUHAs U CPeIHsA apudMeTHIecKas CKOPOCTH MOJIEKYJIT
rasa.
bapometpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. ®opmyiia Mailiepa.
YpaBHEHHE COCTOSIHUSA UIECANBHOIO rasa. M3omnpoueccs!.
Anmnabarudeckuii mporecc. [lomuTponudeckue mpoeccsl.
Oo6parumsrii ukn Kapho.
M3MeHeHne 3HTPONUHU NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauano
TEPMOJAVHAMUKH.
Ontponus. PU3N4EeCcKUil U CTATUCTUYECKUIM CMBICI SHTPOIIUU.
DNEeKTPOMAarHeTU3M.
Onextpuyeckoe nose. Hanpssk€HHOCTD 2iekTpudeckoro noisd. Cunosble nuHuM. [IpuHnun
CYIEPIO3ULUH JICKTPUYECKUX MTOJIEH.
Teopema Octporpanckoro-I'aycca ns BekTopa HanpsHKEHHOCTHU AJIeKTpuyeckoro noid. [lomne
0eCKOHEeYHO! OJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.

. [Hotenuman. Pabora cui anekTpocTaTuueckoro mois. LIupKymsnus BeKTopa HanpsKEHHOCTH

AJIEKTPOCTATUYECKOTO MOJIA.

CBs13p MeX Ay HaIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOT0 TOJIS U MOTEHIMaoM. Pacuer pazHoctu
MOTEHIUAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOIO0 OECKOHEYHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKCHHBIMU IJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
IPOBOJSIIKM IIAPOM).

ITonstpusanus qUAIEKTPUKOB.

. 3menenue Bextopos E n D Ha rpanuie paszznena AByX JUAIEKTPUKOB.
. Pacpenenenue snekTpuuecKUx 3apsAoB Ha HMpoBoaHHMKe. Hampsik€HHOCTH mois BOMU3HM

MIOBEPXHOCTHU 3apsHKEHHOTO IIPOBO/IHUKA.

OnexTpoaBuxkymas cuia. O600mEHHBIN 3aKk0H OMa JUIsi HEOJHOPOAHOTO Y4acTKa IIeTIH.
Pa6ora, momtHOCTh, 3akoH J[koymnsa-Jlenna.

PasBerBiéunsie nenu. [lpaBuna Kupxrooga.

Cratnyeckoe MarHUTHOE MOJI€ B BakyyMme. BekTop MarHuTHOM uHaykuuu. 3akoH buo-Casapa-
Jlamnaca.

MarauTtHoe 1oJsie KpyroBoro Toka. MarHuTHoOe 1oJie ABMXKYIIErocs 3apsaa.

3akoH AMniepa. Cuiia, 1eHCTBYIOIIAsl Ha IPOBOAHUK C TOKOM B MArHUTHOM IIOJIE.

Cuna Jlopenua. /[BnxeHnue 3apsyKEHHONW 4aCTULIBI B OJJHOPOIHOM MAarHUTHOM IIOJIE.
O¢pdexr Xomna.

Hupkynsinus BEKTOpa MArHUTHOW UHIYKLIHUH.

PaboTa o nepemMerieHuio NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
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18.
19.
20.
21.
22.
23.
24.

MarnuTHO€ 1oJjie B BeniecTBe. HaMarHn4eHHOCTh M HAMPSKEHHOCTh MAarHUTHOTO TIOJIA.
MarsuTHble MOMEHTHI JICKTPOHOB U aTOMOB.

DnekTpoABMXKyIas cuia (3.1.c.) uHayknud. [Ipupona sBiieHus 3eKTPOMAarHUTHOM WHTYKIIUH.
SBneHne caMOMHIYKIMU. B3anmMHas HHIyKIus.

DHeprusi MarHuTHOTO TIOJIA.

Buxpesoe anexTpudeckoe mose.

VYpaBHenus Makceia.

4 KonebaHus ¥ BOJIHEL.

1.
2.
3.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

VXN NRALD NS ORI LA

XapaKTepUCTUKU TAPMOHUYCCKUX KOICOAHHIA.
CrnoxeHre rapMOHUYECKUX KOJICOaHUIA.
KBazucranuonapueie Toku. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHus B KOHType 0e3
AKTHBHOT'O CONPOTHUBIICHUS.
CB00OOIHBIE 3aTyXaIOIIKE AIEKTPUUECKHE KOJIeOaHHs B KOHTYpE.
BriHyxaeHHBIC 7IeKTpUYeCKUe KojebaHus. SIBienne peonanca. [lepemeHHBbIi TOK.
VYpaBHEeHHUs TIIOCKON U CHEepUIECKOI BOJIH.
Hanoxxenne (uarepdepennins) BoiaH. CTOSYHE BOJHBI.
Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dext Jomepa.
DNeKTPOMarHUTHbIE BOJHBI.
DHeprus MeKTPOMarHuTHOM BOJTHBI. IHTEHCUBHOCTD U UMITYJIBC JIEKTPOMArHUTHOW BOJIHBI.

BOJ'IHOBaSI 1 KBaHTOBAas OIITHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHunn.
NHuTtepdepeniius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.
Konrsna HeroToHa.

Hudpakmus ceera. [punmun [oirenca-dpenens.

Merton 300 @penens. 30HHAs IACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUN U HETIPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpaknmonnas pemeérka.

CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxxEeHUH U IpeJIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENpPETOMIICHUH.

3akoH Mamnoca.

TennoBoe uznydyenue. 3akon Kupxroda.

3akoH Credana-bonbumana. 3akon cMmemenus Buna.

®opwmyina [Inanka.

Buemawmii pororddexr.

®otonbl. OnbiT bote (MeTox coBmaneHuit).

Oddext KomnrTona.

TopMo3HOE PEHTT€HOBCKOE M3NTyueHue. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBiaeHue cBeTa.

6 AtoMHas pu3HKa, DIEMEHTH KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPIOTO TEa.

[a—
SOk W=

1.
12.
13.

14.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

OnemenTtapHas Teopusi bopa. OnbiT @panka u ['epiia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMnI HeonpeaenEHHOCTH.

Bonnosoe ypaBuenue lllpenunrepa. ®usnveckuii cMpicn ‘V-QyHKIUN.

KBaHTOBaHUME 3HEpPrUHU JIEKTPOHA B OTHOMEPHOUN MOTEHIIMAILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit llTepHa u ['epnaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [laymnu.
[[IupuHa criekTpanabHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPATIbHBIX JTUHUM.
Brinyxnennoe nznydenue. Jlazepsl.

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

OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

CornacogaHa Ha noprane Ne 69293 28



15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

W N

PN

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CIeKTp HOPMaJbHBIX KOJeOaHUN pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jlebas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHHUU
KPHUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEKTPONPOBOJHOCTh METAIITIOB.

[Ipupona ceepxnpoBoguMoctu. KauectBeHHblie mosnoxkenus: teopun bKIL

CobcTBeHHast MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTtonpoBoAUMOCTh (BHYTpeHHUH (HOTOAIDPEKT).

TepMonnekTpuiecKue siBICHuUS.

p-n Iepexo/.

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

. Kakue ycrnoBust He0OX0AMMBI U TOCTATOYHBI I OOECIIEUEeHUsI PABHOYCKOPEHHOT'O BpAILICHUS

Tea’?

. Kak ybenurbcs B HAMM4uu paBHOYCKOPEHHOTO BpAIIEHUs ?

Kak HanpaBieHbl OTHOCUTENBHO JPYT ApyTa yIJoBas CKOPOCTb U YIIIOBOE YCKOPEHHE TOYKH,
€CJIM JIMHEWHAst CKOPOCTh YMEHBIIAETCSI CO BpEeMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MT'HOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIIO# yromu?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak namnpaBieHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepualbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBHKEHHUE?

3anumuTe ypaBHEHUS YCTAaHABJIMBAIOIIME CBSI3b MEXJY JMHEUHBIMU U YTJIOBBIMU
XapaKTEePUCTUKAMHU ISl MATEPUAJIbHOM TOUYKHU COBEPILAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.4. [IpuMepHBbIii NepeyeHb BONMPOCOB /sl KOJUIOKBUYMA

KommokBuyM 1o Mmexanuke. Borpochl.

l.
2.
3.

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Kunemaruka. [loctynarensnoe asuxkenue. [1yTe. [lepemenienue.

CkopocTb: cpeniHssi, MTHOBEHHas. Mo1yJib M HalpaBiIeHHE CKOPOCTH.

YckopeHue: TaHTeHIMaJIbHOE, HOPMAalbHOE, MOJHOE. YpPaBHEHUS KHHEMAaTHUKU s
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.

PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBs3b JTUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBU)KEHHE TBEPOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JBUKCHUS.

. LenTtp macc cucteMbl MaTepUalbHBIX TOUYEK. J[MHaMuU4Yeckoe ypaBHEHUE IBUKEHUS LIEHTpa

Mmacc.
Junnamuka. 3akonbsl HeroToHa. [IpuMeHeHne BTOporo 3akoHa.

Cuna. [Tpunuun cynepno3unuu cwi. PaznoxkeHnue cuil Ha cocTaBisitone. Buabl cui.
Heunepuuansubie cuctembl orcuera. Cuiia HHEPLIHH.

[lenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI Ha CHITY TSKECTH.

Kunernyeckast sHeprust Bpaiiaromerocs teia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema lllTelinepa.

3aMkHyTas cucrema. Mmysibc. 3aKOH COXpaHEHUsI UMITYJIbCa.

Pa6oTa u MmomHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buabl cuit: rpaBuTallMOHHAs, TSKECTH, YIIpyTas, TPEHUS.
KoncepBarusHsbie cuibl. [loTeHumanbHas sHeprusi.

MowmeHT umnyJibca Bpamjarouerocs tena. [lomyyenue ypaBHeHHs] TUHAMHUKU BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOABUKHOU OCH.

OCHOBHOE ypaBHEHHME NMHAMHUKHM TOCTYyNaTeldbHO ABHXEHHA. LleHTp Macc. YpaBHeHHUE
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JBUKEHHSI LIEHTpa Macc.

21. 3aK0oH COXpaHEHUs U U3MEHEHUS SHEPTUH B MEXaHHUKE.

22. OcHOBHOE ypaBHEHHUE NMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIHHO TOYKHU, BBIBO/I.
23. CBs3b CUJIBI M TOTEHIUATBHOU SHEPTUH

9.1.5. IlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

Kunemarnka MaTepuasbHOM TOUKH.

1. MaxoBuk Bpatuaics, aenas 57 o6/c. IIpu TopMoKeHHH OH HayaJl BpaIlaThCsl paBHO3aMEAJICHHO
u uepe3 39 ¢ ocranoBmiics. CKOJIBKO 000POTOB CAesiall MaXOBUK OT Hayaja TOPMOXKEHUS /10
OCTaHOBKH?

2. C kakoif HauOoIbIIeH CKOPOCTHIO MOJKEH UATU MOA AO0XKAEM UYEIOBEK, YTOOBI JOXKIb HE
nomnajaji Ha HOTH, €CJIU OH JIEPXKHUT 30HT HA BbicoTe 178 cM Haxa 3emiél Tak, 4TO Kpal ero
BhICTyMaeT Brepea Ha 12 cm? Kamnu 1o ast magaioT BepTUKAIbHO cO CKOopocThio 11 M/c.

3. Yepes CKOJIBKO CEKYH]I BEKTOP CKOPOCTH Teja, OPOIIEHHOI0 MOJ YrioM 32°K TOPU3OHTY C
HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

4. Onpenenutb HavyaJdbHYI0 CKOPOCTh, C KOTOPOH TeI0 OpOILIEHO BEPTHUKAIBHO BBEPX, €CIU Ha
BbIcoTe 11 M OHO OBLIO J1BA pa3za C UHTEPBAJIOM BO BPEMEHH 3 C.

5. C 6ankoHa OpOCHIN MSYMK BEPTHKAJIbHO BBEPX C HauyaJdbHOI ckopocThio 18 m/c. Uepe3 7 ¢
MSYMK ynai Ha 3eminto. ONpenenuTb CKOpOCTh MAYMKa B MOMEHT yziapa 0 3eMJIIO.

TepmonnHamuka

1. Dutponus 8 moneit kucnopona 367 J[x/K. B pe3ynabrare H30TEpPMUYECKOTO pacIIUPEHUsI 00bEM
ra3a ypeauuwics B 3 pa3za. OnpeennTs 3HTPONUIO KUCIOPOAa B KOHEYHOM COCTOSHUU.

2. CratucTuueckuid Bec (TepMOJMHAMHYECKass BEPOSTHOCTb) HEKOTOPOIO COCTOSHUS
TepMoJAMHAMHUUECKOl cuctembl paBeH exp(1025). Uemy paBHa SHTPONHUS CHUCTEMBI B 3TOM
COCTOSIHUU?

3. B Turie snexTpUUECKMM TOKOM HarpeBaeTcs KycOK oJioBa. MOIIHOCTb HarpeBaTels
oCTOsIHHA. 3a 9 MuHYT os0BO Harpesoch oT 305 K no 360 K. Yepe3 ckoiapko MUHYT IOCIE
ATOTO OJIOBO pacIUIaBUIOCH? YnenbHas TemnoéMmkocTh onoBa 232 Jxk/(krxK), Temmora
nnasiaeHus 5,86-104 [Ix/kr, temnepatypa miasienus 505 K. Temno€MKocThiO THUTIS
npeHedpeub. krxK

4. BplUMCIUTH YAEIBHYIO TEIUIOEMKOCTH MPU MOCTOSIHHOM JaBJIE€HUHU JJIs ra3oBOil cmecH,
coctosiien u3 12 r a3ora u 26 r aprona. ['a3bl cUMTaTh HI€ATBHBIMHU.

5. Cmemanu Boay Maccoi 2 kr npu temnepatype 298 K ¢ Bogoi maccoil 6 Kr Ipu TeMieparype
352 K. HaliTu u3MeHEHHE >HTPOINHUHU BOJbI, IPOU3OLIEAIEE B PE3YyJbTATE CMEIIUBAHUA.
VY nenbHas TEIIOEMKOCTH BOIbI paBHa 4,18 kJIx/(krxK).

DneKTpOMarHuTHas MHAYKIHS

1. [To o6MOTKe cosieHOMAa UHAYKTUBHOCTBIO 259 MI'H TeuéT Tok cuioit 26 A. Onpenenutsb
SHEPrUI0 MAarHUTHOTO I10JISI COJIEHOUIA.

2. OOMOTKa TOpouJa ¢ HEeMarHUTHBIM CEpACYHUKOM HMeeT 68 BuT/cM. OnpenenuTs IOTHOCTh
SHEPTHUH OIS, €CIH 10 OOMOTKE TeYET TOK CHIIOH 22 A.

3. B npoBoJIOYHOE KOJBLO, IPUCOEAMHEHHOE K IaJlbBaHOMETPY C colpoTuBieHueM 83 Ow,
BCTABWJIM MarHuT, BCJIEACTBUE YETO CTPENKA TajlbBAHOMETpPA OTKJIOHWIACh Ha 47 nen. Kakoi
MarHUTHBIM OTOK CLEIJIEH C MIOJIFOCOM MAarHuTa, €Ciiy MOCTOsIHHAs rajibBaHOMETpa paBHa 30
MkKi/nen? ConpoTuBieHreM KOJIbIla U TPOBOAOB MPeHEOPEUb.

4. B ogHOpOAHOE MAarHUTHOE MOJIE MOMEIEHA KaTyIllKa, uMeromas 61 BUTOK, TUIOaab CeYeHus 6
MM2, a €€ ocb napajuieibHa JuHuAM nois. [Ipu noBopore katymku Ha 180° Bokpyr quamerpa
no e€¢ oOmoTke mpoTekaet 3apsa 6 MkKiu (comporuBinenue nenu 19 Om). Onpenenuts
MHAYKIHMIO MATHUTHOTO MOJIS.

5. Karymka u3 792 BUTKOB, miomanpio 92 cM2 KaxIblid, IpUCOeIUHEHA K NpUOOpy s
u3MepeHus 3apana. Karymka noMmenieHa B 0JHOpOAHOE MarHUTHOE NoJIe ¢ UHAYKLueH 7388
MKTJ Tak, 4TO JMHHUM NOJS EPHEHAUKYIISPHBI IIONIAaAM BUTKOB. HailTu 3apsi, npoTrexaromui
yepe3 npulop Mpu nepeMeIieHnt KaTyIKi B IPOCTPAHCTBO Oe3 mosst. ConpoTUBIICHHE LENH
paBHO 29 Om.

Konebanus u BOJTHbBI

1. MarepuanbHasi TOUKa COBEPIIACT rapMOHUYECKUE KOJIeOaHUs, IPH ATOM €€ MOJIHAS YHEPrUs
paBHa 6,42x10-3 ][>k, a aeilcTByoLlas Ha HEE CHJla IPU CMEIIEHUHU, PABHOM IOJIOBUHE
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aMniautyasl, paBHa 3 H. OnpenenuTs MakCUMalbHOE CMEUIEHUE TOYKH OT MOJOXKEHUS
paBHOBECHSI.

2. KonebaTenbHbIIl KOHTYP COCTOUT U3 KOHJEHcaTopa ¢ EMKOCTHIO 3,19%x10-7 @ u kaTymku ¢
MHAYKTUBHOCTHIO 1,77%10-3 I'n. Ha Kakyto JJWHY BOJIHBI HACTPOEH KOHTYpP? AKTHUBHBIM
COIMPOTHUBIIEHUEM KOHTYpa NpeHeOpeyb.

3. Jlo6bpoTHOCTh KOJe€OaTeaIbHOTO KOHTYpa paBHa 4,85. OmpenenuTe OTHOIICHHE YaCTOTHI
COOCTBEHHBIX KOJICOaHUH K YaCTOTE 3aTyXalOMUX KOJIeOaHni KOHTYpa.

4. ABtomMOOuMIBL Maccoi 1661 Kr mpu IBUKEHUHU MO peOPHCTONW AOpoOre cCoBepIIaeT
rapMOHHYECKHE KOJeOaHusl B BEPTUKAIHPHOM HampasieHuu ¢ neproaom 0,355 ¢ u ammiuTynon
30 cm. Onpenenute MakKCUMalbHYIO CHIIY JABJICHHS, JEHCTBYIOLIYIO HA KOKAYIO0 U3 YEThIPEX
peccop aBTOMOOMIIS.

5. MarepuanpHas ToOYKa COBEpIIaeT rapMoHUUYecCKue KosieOanusa. [Ipu cMemeHun TOYKHA OT
MOJIOXKEHHUSI paBHOBECHUsI, paBHOM 4 CM, CKOPOCTh TOYKHU paBHa 16 cMm/c, a IpU CMEIICHUH,
paBHOM 6 cM, CKOpOoCTh paBHa 13 cm/c. Haiitu nepron xonebanusi MaTepHAIBHONW TOYKH, €CITH B
HAYaJIbHBII MOMEHT BPEMEHHU OHA HaXOAMWJIACh B MOJIOKEHUH PAaBHOBECHSI.

HuTtepdepennus

1. 1. /IBa TO4YEeUHBIX KOTE€PEHTHBIX HCTOUYHHKA CBETA HAXOIATCS B JKUJAKOCTH C IOKa3aTeleM
npesomiieHud 1,533 Ha paccrosHuu 65 cMm apyr ot apyra. HailTu B MM ONITHYECKYIO pa3HOCTh
X0Jla MEXly CBETOBBIMU BOJIHAMHU B TOYKE, JieKalleld Ha paccToasHuM 30 ¢cM OT OJHOrO M3
MCTOYHUKOB T10 HAIIPABJICHUIO HOPMAJIH K MPSAMOM, COeTUHAIONIEH HICTOYHHUKH.

2. B onwiTe ¢ Ounpusmoit @peHens UCHoIb3yeTCss UCTOUYHHK, JAIOIIUN U3JIYyUYeHUE C JUIMHON
7799 A. Haiiti B MM paccTosHHE MEXIy CepelMHAMHU COCEIHHMX CBETIBIX MOJOC HA YKpaHe,
pPacmoIO)KEHHOM Ha PacCTOSHUU 3 M OT MCTOYHHMKA, €CJIH PACCTOSHUE MEX]IY MHUMBIMU
N300paKeHUSIMU UCTOYHHKA paBHO 0,5 MM.

3. OnpenenuTh MPeIOMISIONIUN yroyn ounpusmbel OpeHenss, U3roTOBICHHON U3 CTEKJIA C
mokaszaresneM mpenomsieHus 1,53 u mpuMeHseMou s HaOmMoaeHUsT HHTEPPEepEHIITMOHHBIX
nojioc. MI3BeCTHO, 4TO IIpU PaCCTOSIHUM OUNPHU3MBI OT UCTOYHUKA CBETA, paBHOM 29 cM, u
pacCcTOSTHUU OUTIPU3MBI 710 dKpaHa, paBHOM 199 cMm, Ha skpaHe HaOmogaeTcs 8 moyioc Ha 1 cm.
JnuHa BosiHbI paBHa 630 HM.

4. Bo cKoJIbKO pa3 U3MEHHUTCS paauyc kojen HproToHa, €ciau MpOCTPAHCTBO MEXIY
IJIOCKOBBINYKJION JMH30M M IJIOCKONApAJUIEAbHON NJIACTUHKOW 3aMOJIHUTH XKHUAKOCTBIO C
nokasaresiem npenomiieaus 1,207

5. Haiitu moka3zaTenab NPEIOMJICHHUA KHUIKOCTH, 3AMOJHSIOMIEN MPOCTPAHCTBO MEXKIY
CTEKJISTHHOM TUTACTHHKOM U JIeKalllel Ha HeH MJIOCKOBBITYKJION JIMH30H, €CITH TpH HAOJII0ICHUN
B OTPaXXEHHOM CBETE paauyc 6-ro TéMHOro kojbla HptoToHa okazasncs paBHbIM 3,198 MMm.
Panunyc KpUBH3HBI BBITYKJIOW MOBEPXHOCTHU JIMH3bI paBeH 238 cM. YCTaHOBKA OCBEIAETCSA
CBETOM C JUIMHOM BOJIHBI 556 HM. JIMH3a M IUIaCTMHKA M3TOTOBJIEHBI U3 CTEKJIA OJJHOTO COpTa.

TernnoBoe U3nydyeHue

1. Temmnepatypa abcomoTHO 4€pHOTO Tena Bo3pocaa oT 762°C go 1532°C. Bo ckonbko pa3
YBEJIMYUIIACh €T0 SHEPreTHYECKast CBETUMOCTh?

2. Bcs noBepxHocTh CosHIIA UCITYCKAET B TEYEHUE OAHOU CeKyHAbl mpumepHo 3,09x1026 Tx
sHepruu B Buje uznydyenus. Onpeaenute B CHU Maccy, exxecekyHIHO TepsieMmyto CoHIeM.

3. llonnas sHeprus, nznydaemas COJHIIEM 3a OJHY CEKYHIY, COCTaBjisieT mpuMepHo 3.6x1026
k. PaccmarpuBas ConHile Kak aOCOMIOTHO YEPHOE TEJIO, ONMPECIUTh TeMIIEpaTypy €ro
nosepxHoctu. Paanyc ConHua npuHsTh paBHbIM 6,9%108 M.

4. Ilpum paboTte >JEKTPUUYECKOW JIaMIIbl HaKaJWBaHUs BOJb(pamMoBas HUTH Harpeiach, B
pe3yibTaTe JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAaKCUMYM M3JIy4YaTeIbHOM CrIoCOOHOCTH
HUTHU, u3MeHunack ot 1252 um g0 1017 um. Bo ckoJibKO pa3 yBeauuuiaach Npu HarpeBaHUU
MaKCUMaJjbHas JIydeucIycKaTelbHas CIOCOOHOCTh BOIbGPaMOBOI HUTH, €CIIH €€ MPUHSITH 3a
4yépHOE TeN0?

5. W3 otBepctus B neun miomaabto 13 cM2 uznydaercs 290 k/x suepruu 3a 12 mun. [Ipunumas,
YTO PETUCTPUPYEMOE U3IIYYEHHE 10 CBOEMY CIEKTPaJIbHOMY COCTaBY OJM3KO K HU3JIYyUYEHHIO
a0CoMIOTHO YEPHOTO Teja, OMPEACIUTh JJIUHY BOJIHBI, Ha KOTOPYIO MPUXOJUTCI MAaKCUMyM
sHepruu uznydeHus. OTBeT 1aTh B HAHOMETpaX.

KBaHTOBass MexaHuKa

1. Haiitu Moaynb MUHUMAJIbHOI'O MarHUTHOI'O MOMEHTA aToOMa BOJOPOJ]a, HAXOMASIIErocs B
COCTOSIHUM C IJIaBHBIM KBAHTOBBIM YHCIIOM N = 7.
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YacTuiia HaXOAUTCS B OJHOMEPHOM IMOTCHIHMAIHLHOM SIIUKE C OECKOHEYHO BBICOKUMU
cTeHKaMHu. HaliTH KBaHTOBOE YHCJIO SHEPTETUYECKOTO YPOBHS YaCTHIIBI, €CIHM WHTEPBAJIbI
SHEPTUHU JI0 COCETHUX C HUM YPOBHEH (BEPXHETO M HI)KHETO) OTHOCATCS Kak 2.18:1.57.

3. Yactuma maccoit 9.1x10-31 kr HaXOAUTCSA B OJHOMEPHOM MOTEHIIMATBHOM SIIHUKE IUPUHON §
HM ¢ OECKOHEYHO BBICOKMMU CTeHKamMH. HaiiTu B 5B sHepruro 4acTHIlbl, €CJIU OHA HAXOIUTCS BO
BTOPOM BO30YKJIEHHOM COCTOSHUMU.

4. Yactuua nomenieHa B OJHOMEPHBIM MOTEHUHUANbHBIA SIUK IMIUPUHON a. Beruuciauth
OTHOIIIEHHWE BEPOSTHOCTEW HAXOXIACHHUS YACTHUIBI B OCHOBHOM COCTOSSHUU U BTOPOM
BO30YXJIEHHOM COCTOSIHUM BO BTOPOM TPETH SIIIHKA.

5. Yactuua maccoit 9.1x10-31 kxr HaXOAUTCSA B OJJHOMEPHOM MOTEHIMAIBHOM SIIMKE ITUPUHON a

= 0.12 HM, HaiiTH B 3B pa3HOCTH PHEPruil 4eTBEPTOro U 6-ro IHEPTETUUECKUX YPOBHEU

YACTHIIEL.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

Kunemarrka paBHOYCKOPEHHOTO BpALICHHS

MOMEHT HHEpLUHU TBEPABIX TEIl.

Junamuka mastHuka ObepOeka

W3yuenue pacrpenenenuss Makcpesia

OnpezneneHye OTHOLICHUS TEINIOEMKOCTEN ra3a MetogoM Kiemana u Jlesopma
W3yueHne 31eKTpoCTaTuYeCcKOro Mo

W3yueHune CBOMCTB AMAICKTPUKOB B I0JIE MNIOCKOTO KOHJIEHCATOpa

M3yueHre MarHuTHOT'O TIOJIsl HA OCH KPYTOBOT'O BUTKA

OnpezneneHue yaenbpHOTO 3apsiia HIEKTPOHa METOJJOM MarHeTpoHa

W3ydeHne 3aTyXarmmux 3JIeKTPOMAarHUTHBIX KoJeOaHui

. V3ydeHue BBIHYX/IEHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHHUH

. Vzyuenue untepdepeHnu 1a3epHOro U3ydeHHs

. Vzydenue nmudpakuuu 1a3epHOro U3Iy4eHust

. VI3ydeHue TemioBoro u3iay4eHus

. Uzyuenue BHemHero ¢porodddexra

. IIpoBepka cOOTHOIIEHUSI HEONPEACICHHOCTEN st (POTOHOB

. V3ydenue criekTpa u3aydeHus: aTOMOB BOJIOPOIa

. OnpeneneHue MUPUHBI 3aMIPEIICHHON 30HbI MOIYIPOBOIHHUKA 110 TEMIIEPATYPHOM 3aBHCUMOCTH
0o0paTHOTrO TOKa JUoa

[S—
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9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH 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. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenanuu kadenpsl usuku
npotokoa Ne 102 or«16 » 2 2023 .
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JIOMKHOCTD

Nuunmansl, pamunms

Tloamuce

3aBemyromnuii Beiyckatomieit kag. TY

T.P. I'azuzoB

CoracoBaHno,
dccabe2f-73cc-455a-
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3aBenyronmii odecneunBatomiet kap. Puznku

E.M. Oxc

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

HavanpHuk yueGHOTO ynpaBlieHus

N.A. Jlapuomuna

CornacoBano,
c3195437-a02£-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Crapumii npenonasatens, kad. TY

A.B. byceiruna

CormacoBaHno,
7d0bdef1-6£57-4269-
9tbe-4beb03053805

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

PA3BPABOTAHO:

[Tpodeccop, kad. usnku A.C. Knumon Paspabotano,

3ad9472f-31be-4051-
a091-9e227bbc551b
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