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1. O01mue Mo10KeHus
1.1. Hean aucunnaInHbI

1. OcBoeHue CTyZA€HTaMH OCHOBHBIX MTOHATHH, 3aKOHOB U MOJIEEH (DU3UKH.
2. DopMHpPOBAHUE Y CTYACHTOB HAaBBIKOB HCIOJB30BAaHHUS METOJOB TEOPETUUECKOTO H
HKCHEPUMEHTAIBHOI0 UCCIIE0BAaHUI B (PU3HKE, METOJIOB OLICHOK (PM3UYECKUX BEIUYHH.

1.2.3agauu JUCHUILINHBI

1. Jatp afgexBaTHOE COBPEMEHHOMY YPOBHIO 3HaHUM MPECTAaBIEHUE O HAYYHOU KapTHHE MHUPA.

2. ChopmupoBarts y crynentoB TYCVYP menoctHoe mpencraBieHne o pU3MUECKUX MpoIeccax u
SIBJIIGHUSIX, IPOTEKAIOIINUX B IPUPOJIE.

3. CdhopmupoBath cocoOHOCTh pemiaTh 3aJaud NpodecCHOHAIbHON JEATEeIbHOCTH Ha OCHOBE
MIPUMEHEHUS €CTECTBEHHOHAYYHBIX 3HAHUIA.

4. CopMupoBaTh CIIOCOOHOCTh MPOBOJUTH H3MEpEHUs W HaOmoJeHus, oOpadaTeiBaTh U
MIPEJICTABIATH SKCIIEPUMEHTAIILHBIC JaHHBIC.

2. Mecto nucunniimubl B ctpykrype OINOII

bnok nucuurnmun: b1. lucuurmmas! (MoLynn).

Yactp 65oka aucuurini: O0s3aTensHas 4acTb.

Moayine mucuuiuidd: Moayiib YKPYIIHEHHOW TPYIIbI CHenUalbHOCTeH W HampasieHuid (general
hard skills — GHS).

WNunekc nucummunet: 51.0.02.03.

Peanu3yercs ¢ NMpUMEHEHHEM OJIIGKTPOHHOTO OOYYEHHS, IUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHHﬂ o JMCHHUIIJINHE, COOTHECCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUA KOMIIeTeHIIUii

[Ipouecc u3yueHus: AUCUUIUIMHBI HalpaBieH Ha (OPMUPOBAHME CIEIYIOIIUX KOMIIETEHLUUN B
cootBercTBUU ¢ DI'OC BO 1 ocHOBHOI 00pa3oBaTenbHOM nporpaMmon (Tabmuma 3.1):
Tabnuua 3.1 — KomnereHI1Mu 1 MHIUKATOPbI UX TOCTHXKCHUS

WNuankaTtopsl TOCTHKEHUS [Tnanupyemble pe3ynbpTaThl 00y4EeHUS 11O
Komnerennus
KOMITETEHIIUH JTUCLUIIIMHE
YHuBepcaiabHble KOMIETeHIHH
OomenpogeccuoHaNIbHbIE KOMIIETEHINH
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT QpyHAaMEeHTaIbHbIE 3aKOHbI (PU3UKU
UCTIOJIb30BATh (byHIaMEeHTaIbHBIE 3aKOHBI

ITOJIOKCHMS, 3aKOHbI 1 CCTCCTBCHHLIX HAYK U
MCTOABI CCTCCTBCHHBIX MaTCMaTuKu

HayK 1 MaTeMaTuKu Ui | OI1K-1.2. Ymeer YMeeT aHanu3upoBaTh NpoOIeMMBI,

peHICHUA 3a71a4 aHAJTM3UPOBATh MPOOIIEMBI, IIPOLIECCH] U SIBJIEHUS B 00J1aCTH (DPU3HKH,
HH)XEHEPHOH IIPOLIECCHI U SIBJICHUS B MCIOJIb30BaTh 0a30BbIe (PU3NUECKHE 3aKOHBI U
ACATEILHOCTH obnactu pusmkwy, MaTeMaTUYECKUE METOBI ITPU PELLICHUU 3a1a4

UCIIONIb30BaTh HA MPAKTUKE poecCHOHANEHOM IS TENbHOCTH
0a30BbIe 3HAHUS U METOJBI
(UBUYECKUX UCCIICIOBAHMM, a
Tak)Ke yMeeT MPUMEHSTh
METO/TBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4 B
npodeccHoHaNbHOM 00IacTH

OIIK-1.3. Bnageer Braneer dhuzndeckuMm ammapaTom s
MPAKTUYECKUMH HAaBBIKAMHU | pelIeHHs TPOGECCHOHATBHBIX MHKEHEPHBIX
pelIeHns NHKEHEPHBIX 3a1a4 | 3a1a4
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OIIK-2. Cnocoben OIIK-2.1. 3HaeT OCHOBHEIE 3HaeT OCHOBHbBIEC MPUHITUIIBI TPOBEACHUS

CaMOCTOSATEIBHO MIPUHITUIIEI IPOBEICHUS (U3NYECKUX SKCIIEPUMEHTOB U PHEMBbI
HNPOBOJUTD 9KCIIEPUMEHTAIIBHBIX 00pabOTKH pe3ysIbTaTOB U3MEPEHUH B BUIE
OKCIICPUMCHTAJIbHBIC UCCIIEIOBAHUN 1 oTyeTa 1o J1abopaTopHOii pabore
HCCIIEN0BAHUS U HCII0/Ib30BaHUs OCHOBHBIX

HMCIIOJIB30BaTh OCHOBHBIC |[IPHCMOB 06pa60TKH u
HPUEMBI 06pa6OTKI/I u [IPEICTABIICHUS I0YYEHHBIX

MpeACTaBICHUA JaHHBIX

[TOJIyYCHHBIX TaHHBIX OIIK-2.2. Ymeer BoIOUpath | YMeeT BHIOUPATh 3P PEKTUBHYIO METOIUKY
3¢ (HEeKTUBHYIO METOJIUKY (bU3HYECKUX HCCIICIOBAHUN
HKCIEPUMEHTATBHBIX
HUCCIIEIOBAHUN
OIIK-2.3. Bnaneer HaBbikaMu | Bnayieer HaBbIkamMu 1a00paTOPHBIX
MIPOBEICHUS UCCIIEIOBAaHUM (PU3NYECKUX MPOLIECCOB
AKCIIEPUMEHTATBHBIX

HCCIIeI0BaHMM, 00pabOTKH U
NPECTaBICHUS TIOJTYYCHHBIX
JTAHHBIX

IMpodeccnonanbHbIe KOMIIETEHIIUH

4. O0beM TMCUHUIJIMHBI B 3a4eTHBIX eIMHUIAX ¢ YKa3aHHEM KOJIUYeCTBA aKaJeMHYeCKHX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alouuxcs ¢ npenojaaBaresieM
U Ha CAMOCTOSITEIbHYIO PA00Ty 00y4aromuxcsi

OO61ast Tpy10€MKOCTh TUCHUIUIMHEI cOCTaBisieT 14 3aueTHbIX equHull, 504 akageMHUuecKUX 4acoB.

Pacrnipenenenuie TpyJ0eMKOCTH AUCHUILIMHBI IO BUJAaM Y4eOHOM eATeIbHOCTH MPECTaBICHO B
Tabimue 4.1.

Tabnuna 4.1 — Tpy10€eMKOCTh TUCHUIIIMHBI 110 BUJAM YUYeOHOM NIEeSATEIbHOCTH

Bceero Cemectpsl

Bunel yueOHOM AeaTeNnbHOCTH
qacoB |1 cemectp|2 cemecTp

KonTakTHas aynuropHasi padora o0y4aromuxcs ¢ 288 144 144
npenoaaBarteJieM, BCero
JIeKIIMOHHBIE 3aHATHSI 108 54 54
[TpakTHueckue 3aHATUA 108 54 54
JlaGopaTopHble 3aHATHS 72 36 36
CamocrosiTesibHasi padoTa 00y4al0IIUXCs, B T.4. KOHTAKTHAA 144 72 72
BHeayMTOpPHAasi padoTa 00yyawmuXxcs ¢ npenojaaBaresieM, BCero
[TonroroBka K KOJJIOKBUYMY 26 12 14
[ToAroToBKa K TECTHPOBAHUIO 16 8 8
[ToaroToBka K 3amure oTdeTa 1o JadbopaTopHoii padore 28 14 14
[ToaroToBka K 1abopaTopHO paboTe, HANIMCAHUE OTYETa 54 28 26
[ToaroToBka K KOHTPOJIBHOM padoTe 20 10 10
IToaroroBka u caava IK3amMeHa 72 36 36
O0mas TpyaoeMKoCTh (B Yacax) 504 252 252
Oo0wmas TpyaoeMKocTh (B 3.e.) 14 7 7

5. CTpykTypa u coaepxaHue JUCHUINIMHBI
5.1. Pa3aennl (TeMbl) AUCHUILIMHBI U BUABI YU4eOHOI 1eITeJIbHOCTH

CTpykTypa AMCUHMIUIMHBI MO pa3jieiaM (TeMaM) U BHUJaM y4eOHOW NeATENbHOCTH NpUBEJCHA B

tabnure 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) IUCHUTUIMHBI M BHIIBI YI€OHOU ESTETHHOCTH
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Ha3Banus pazienos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(g;aCOB dopmupyemsbie
UCLIUTUIHHEI 3aH., 4| 3aH.,4 | pab. |pal.,u >K3aMeHa) KOMIIETEHIIUH
1 cemectp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 MonexynsipHas pusuka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOIMHAMUKA
3 DreKTpoMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Hroro 3a cemectp| 54 54 36 72 216
2 ceMecTp
4 KonebaHusa ¥ BOJHBI 10 10 8 18 46 OIIK-1, OIIK-2
5 BoJIHOBas ¥ KBAaHTOBAs ONTHKA 14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pu3MKa, SIEMEHTHI 30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOU MEXaHUKH U (DU3HKHU
TBEPJIOTO TeJia
Uroro 3a cemectp| 54 54 36 72 216
Hroro| 108 108 72 144 432

5.2. Conep:xkanue pa3iesioB (TeM) THCHUTIITHHBI

Coneprxanue paszieoB (TeM) AUCIUIUIMHBI (B T.4. 10 JIEKIIHMIM) PUBEICHO B TabauIe 5.2.

Tabnuna 5.2 — ConeprkaHue pa3ienos (TeM) TUCHUILIMHBI (B T.4. IO JEKIHUSIM)

TpynoeMkocTs
(JIeKIIOHHBIE
3aHITHS), 9

HazBanus pazngenos CopneprxaHue pa3ienos (TeM) TUCIUTUTIHEI (B T.9. TI0
(TeM) JUCUUILITUHBI JIEKIHSIM)

dopmupyembie
KOMIIETEHIIUU

1 cemectp

1 Mexanuka Beenenue. ®usmnka B CHCTEME €CTECTBEHHBIX HAYK. 12
OO6mas cTpykTypa Kypca Gpusuku. MexaHuka.
OCHOBHbIE KHHEMaTHYECKUE XapaKTEPUCTUKU
MOCTYNATEIbHOI0 U BPaIlaTeNIbHOTO ABMIKEHUS
WuepuuanbHble cucTeEMBI OTCUETa U 3aK0HbI HbroTOHA.
Cunbl B MexaHuke. PaboTa 1 KWHETHYECKasi YJHEPTHUSI.
KoHcepBaTuBHbIE CUIIBI M TOTEHLIHATbHAS YHEPIUA
CBsI3b MKy CIIION U MOTEHIMANBHON 3HEprueil. 3aKoH
COXpaHEHUs MOJTHOW MEXaHNUECKON SHEPTUH B MOJIE
MOTEHLHUAIBHBIX CUJI. 3aKOH COXPaHEHUsI UMITYJIbCa.
AGCOIOTHO YIPYTHH U HEYIPYTHH yaapsl
Hewnneprmansueie cucteMsl oTcuéra. CUIIbl HHEPIIUY.
JIBr>KeHue B 10JIe TATOTEHUS

[TonsiTe abcomroTHO TBEpAOTO Tena. OCHOBHOE
ypaBHEHHUE TUHAMUKH a0COIFOTHO TBEPJIOTO Tea.
MomenT nHepuu. MoMeHT criibl. MOMEHT UMITyIbCa
3aKOH COXpaHEHHs MOMEHTa UMItyJibca. Kunernueckas
SHEPTHUS BpAIAIOIIEToCs Tena

OIIK-1

Hroro 12

CornacosaHa Ha noprtane Ne 81213




2 MonexynsapHast
¢usuka u
TePMOIMHAMUKA

MHUKpPOCOCTOSHUE U MaKpOcOCTOsiHUE. DYHKIUU
COCTOSIHUS. YPaBHEHUS COCTOSIHUS UJI€AIbHOTO U
peasibHOrO rasa. Pacnipenenenue sHepruu 1o cTeneHsam
cBoOo 161, DyHKIIMK TpoIiecca.

BHyTpeHH:s sHeprus uealbHOro U peanbHOro rasa.
Pab6ora. [TepBoe HauaI0 TEPMOJAMHAMUKHY.
Anumabatudeckuil mporecc.

TemnoéMkocTh naeanpHoro rasa. Kparkue ceeneHus us3
TEOpHH BeposiTHOCTEN. PactipeiesieHust MOJIEKyII Mo
CKOPOCTSM U KUHETUYECKUM DHEPIUSM.
Bapomerpuyeckas ¢popmyia. Pactipenenenne Moiekyin
10 TOTCHIUATBFHBIM YHEPTUSIM (pacipeiesicHue
BonpimMana). Pacnipenenenne Makceeia-bonbiMana.
Crartuctudeckuit Bec ¥ sHTponus. OOpaTHMbIEe U
HEoOpaTHMBIE TIPOIECCHL. 3aKOH BO3PACTaHMS SHTPOIIHH.
TpeTbe HaUaIO TEPMOAMHAMUKH. TepMOINHAMUYECKUN
CMBICJ SHTPOIHUHU. TeIIoBblE MAIIUHBL

14

OIIK-1

Hroro

14
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3 DJeKTpoMarHeTu3M

IoHsTHE IEKTPOCTATUUECKOTO MO, XapaKTepPUCTUKU
anextpudeckoro nons Teopema ['aycca aiis BekTopa
HaNPsKEHHOCTH MIEKTPOCTATUYECKOTO MOJIS B BAKYyMe.
ITpumenenue Teopemsl ['aycca k pacuety
HAMPsHKEHHOCTH AJIEKTPUYECKUX MOJIeH.

Pabora cun anextpudeckoro nois. Teopema o
LUPKYJSIUKA BEKTOpa HanpspkEHHOCTH mosis. [lorentuan
U pPa3HOCTb NOTEHNUANIOB. CBsA3b MEXIY
HaIpsUKEHHOCThIO M NOTeHuuaoM. Pacyer
MOTEHIUAJIOB MPOCTEHIINX 3NEKTPUIECKUX MOTCH.
OneKkTpuyeckoe Moje AUMNONsL. DNEeKTPUIECKUil U0
BO BHEILHEM 3JIEKTPUUECKOM I1oJie. SIBneHue
MOJIApU3aLMU AUINIEKTPUKOB. [lonspu3oBaHHOCTD
JU3IEKTPUKA U JUANIEKTPUYECKasi BOCIIPUUMYHUBOCTb.
Onektpudeckoe cMenieHne. Teopema ["aycca mmst
BEKTOPA AIEKTPUUECKOTO CMEILEHUs. DIEKTPUUECKOE
HoJI€ B AUAJIEKTPUKE. Y CIOBUS HA TPAHUIIE ABYX
JU3JIEKTPUKOB.

DneKTprudecKoe 10J1e BHYTPU IPOBOJHUKA U Y €T0
NIOBEPXHOCTU. Pacmpenenenue 3apsia B IPOBOJAHUKE.
[IpoBOAHUKY B 3JIEKTPUYECKOM HOJIE.
ONeKTpOoEMKOCTh YEAUHEHHOI'O IIPOBOIHHKA.
Konnencatopsl. OHeprus 3apsHpkeHHOTO KOHIEHCATOPA.
DHeprus 3eKTprudeckoro nost. O0bEMHas MIIOTHOCTh
SHEpTuu.

[MocTosiHHBIHN 21ekTprudeckuid ToK. Cuja U TNIOTHOCTD
TOKA. 3aBUCUMOCTb IJIOTHOCTH TOKA OT XapaKTePUCTUK
HOCHUTEJIEH TOKA. YpaBHEHHE HENPEPHIBHOCTH VIS
IIJIOTHOCTH TOKA.

Croponnue cuibl 1 3.7.c. 3akod Oma u Jlxoyns —
Jlenna B nu¢depeHnnansHON U HHTETpaIbHOM opMe.
MoniHoCTh TOKA.

MarsuTHoe nojie B BakyyMme. 3akon buo-Cagapa-
Jlannaca. Teopema "aycca st BEKTOpa MarHUTHOM
WHIYKIWY.

Teopema 0 HIUPKYJISLUHA BEKTOpPAa MAarHUTHON MHIYKIIHH.
ITone conenonzaa u Topouaa.

JBIDKeHUE 3apsiioB U TOKOB B MAarHUTHOM mojie. Cuna
Awmmepa. Cuna Jlopenma. PaGora, coBepmiaemas mpu
MepeMEIICHUH TPOBOJHHUKA M KOHTYpa ¢ TOKOM B
MarHUTHOM TOJIE.

MarautHoe 11071€ B BemecTBe. BUIbI MaroieTUKOB.
HamarandyenHocts. BexTop Hanpsbk€HHOCTH
MarHUTHOTO 0. MarHuTHas IPOHUIIAEMOCTh CPEJIBL.
Teopema 0 LMPKYJISLMHA BEKTOpa HANPSHKEHHOCTU
MarHuTHOro mojsi. Dpdext Xoa.

SIBnenue anexTpoMarHuTHOU MHAYKIMH. [IpaBumo
Jlenna. Ilpupona ».x1.c. nHAYyKIUU. SIBIEeHNE
CaMOWHTYKIIIH.

WNunykruBHOCTh. B3aumuast nnaykuus. Tok npu
3aMBIKAaHUM U Pa3MbIKAHUH LIEIIH.

OHeprus MarHuTHOro 1nojsi. O6sEMHas IIIOTHOCTH
SHEPIHH.

BuxpeBoe anekrpuyeckoe none. Tok cMeleHus.
VYpaBHeHus MakcBeiia B MHTEIpalbHOM U
muddepennpanpHoi popmax. OTHOCHTETBHOCTh
JJIEKTPUYECKOTO U MarHUTHOTO MOJEH.

28

OIIK-1

Htoro

28

Hroro 3a cemectp

54
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2 cemecTp

4 KonebaHusa 1 BOJIHBI

Mexannyeckue konebanus. M neanbHblii
rapMoHMYecKui ocrmuisaTop. Juddepennuansaoe
YpaBHEHHE TapMOHUYECKOTO OCIIIUISATOPA H €T0
pelreHre. AMIUTHTY/IA, 4acToTa U (a3a KojiebaHu.
OHeprus rapMoHUYecKoro kosnebanus. CBoOOIHbIE
3aTyxaromre KojaeOaHus OCIUUIITOPA C TOTEPSMH.
Brinyxaennsie kosieoanus. CiioxxeHne Konebanuit
(6uenus, purypst Jluccaxy).

DnexTpoMarHuTHEIC KosieOanus. CBOOOIHEIE KOeOaHHs
— coOCTBEHHBIE U 3aTyXaromye. By xaeHHbIe
Kose0aHus. PezoHaHc TOka U HaNpsHKEHUSI.
[TepemenHbIii TOK.

Bonuer B ynpyroii cpene. YpaBHeHne BOIHBIL. J[TnHA
BOJIHBI, aMILTUTY 14 BOJIHBI, BOJIHOBOE YHCIIO, (haza
BOJIHBI. Da30Basi CKOPOCTH YIPYTHX BOJH B ra3ax,
KHUIKOCTSIX ¥ TBEPABIX Telax. [ pymnmoBas CKOpOCTb.
BonHoBOE ypaBHEHUE.

OHepreTUUECKIe XapakTePUCTUKU YIIPYTUX BOJH.
BekTop YMmoBa. UaTepdepentvst u audpakiys BOIH.
Crosune BoiHbL DddexT Jlomnepa B aKyCTHKE.
DnexTpoMarHuTHbIe BOHEI (OMB). YpaBHeHus
IUTOCKHX U cheprueckux BoH. BomHOBOE ypaBHEHHE
JUTS DJIEKTPOMArHUTHOT'O TOJIs. DHEePreTHUECKue
xapakTepucTuku OMB.

10

OIIK-1

Htoro

10

5 BonHoBas u
KBAHTOBAs OITHKA

KorepentHocTb cBeTOBBIX BoJH. HTepdhepeHuus cpera
OT JBYX KOI'€peHTHbIX UCTOUHUKOB. OmnbIT FOHra.
WnTepdepeHtis cBeTa B TOHKHUX IDIEHKAX.
[IpocBetnenue ontuxu. MaTEpHEpPOMETPHL.

Judpaknus cBeToBbixX BoH. [TpuHIun [tolireHca-
Openerns. Meron 30a Openens. Judpaxnus Openens
Ha oTBepcTuH U nucke. Audpakius OpayHrodepa Ha
OJTHOM TIETH U AU(PPAKITUOHHON pelIeTKe.
Paspernraromas ciocoOHOCTh ONTHYSCKUX PUOOPOB.
Ionspusanus ceera. ECTecTBEHHBIN U OIIPU30BaHHBIN
cBeT. [lomyueHne U aHaIM3 TUHEHHO-TIOJIIPU30BAHHOTO
cBeTa. 3akoH Maitoca.

[Monspusanus cBeTa npu oTpakeHuu. 3akoH bprocTepa.
JBoitHoe myuenpenomiieHue. [IpoxoxaeHne cBera yepes
(azoBbie TUIaCTHHKH. MHTEpdepeHtms
MOJIIPU30BAHHOTO CBETA.

B3anmopneiicTBHE H3ITy4YEHHUs C BEIIECTBOM.
Hopmanenas u anomanbHas aucnepcuu. llornmomenue
cBeta. 3akoH byrepa. CBs3b qucnepcuu ¢
nornouieHueM. PaccesHue cBera.

TemioBoe U3Ty4eHUE U JTFOMUHECLEHIIHS.
Cl'[eKTpaJ'IBHBIe XapaKTCPUCTUKU TECIVIOBOT'O U3ITYUCHUA.
AbcomtoTHO yepHOe Teno. 3akoH Kupxroda. 3akon
Credana — bonpumana. 3akonsl Buna. Gopmyna
[Mnanka. KBaHTOBOE O0BSICHEHHE 3aKOHOB TEILIIOBOTO
H3IIyYCHMS.

KoprmyckynspHo-BOTHOBOH qyanu3M cBera. IPQPeKTt
Komnrona. /laBnenue ceera.

14

OIIK-1

Htoro

14
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6 AtomHas pu3mKa, BosHoBeie cBoiicTBa MUKpodacTHil. [ umoresa ae 30
3eMeHThl kBaHToBOM | bpoiins. dudpakuus mukpodactu. COOTHOLIEHHE
MEXaHUKH U (PU3UKU HeomnpenenéHnoctel [eitzendepra. BoinHoBas GyHKIus,
TBEPAOTO TeJa ee cTaTUCTUYeCKUid cMbicia. YpaBHeHue Llpenunrepa.
KBanroBas yacTuiia B IpsSIMOYTOJIbHOM MOTEHLIUAIBHOM
sime. Ilydok yactun B nosie npssMoyroiabHOIro
MOTEHIHANTEHOTO Oapbepa. TyHHETbHbIH d3PQEKT.
[TonsiTe COOCTBEHHOTO MAarHUTHOT'O MOMEHTA YaCTHUIIBI
u crirHa. [1oTHBI MOMEHT UMITYJIbCa YACTHUIIHI U
TIOJTHBI MAarHUTHBIN MOMEHT.

KBaHTOBO-MEXaHHYECKOE ONMCAHUE aTOMOB.
Craunonapnoe ypaBuenue [Ipenunrepa mis aroma
BoJOpoa. BomHOBEIE PYHKIMK M KBAaHTOBBIE UHCTIA.
Teopus MHOTOAIEKTpOHHOTO atoma. [Ipuniun Ilaymu.
KpatHocTs BeIpokaeHust. [IpaBuia otbopa mist
KBaHTOBBIX I1epexo10B. MexaHU4eCKUil 1 MarHUTHBIN
MOMEHTHI aTOMOB. [ MpoMarauTHOE OTHOIIEHHE. OTBIT
Irepua u ['epiaxa. Idpdekr 3eemana u [llTapka.
OMIupHUYeCcKre 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.
®opmyna bansmepa.

OCHOBBI KBaHTOBOM CTaTUCTHUECKOU prsuku. [TpuHITMI
TOKIECTBEHHOCTH YaCTHII. BO30HEI U (pepMHOHEL.
da30B0O€ MPOCTPAHCTBO U QYHKILHUS PACIIPEICICHUSI.
Pacnpenenenus boze — Ditnmreitna u @epmu — J{upaka.
[Tonsarue motHocTH cocTossunii. DOTOHHBIN UIEaTIbHBII
ra3. Pacripenenenue GpotoHoB mno sueprusim. Gopmysia
[Inanka.

DONeKTPOHHBIN UAeaNbHBIN ra3. Pactipenenenue
JJIEKTPOHOB I10 SHEPTHUSM MPH Pa3IMIHBIX
TeMIeparypax. 3aBUCUMOCTb ypoBHS depmu oT
TeMIIepaTyphl.

Teopust TEIUIOEMKOCTH TBEPABIX TEN. DIEMEHTHI
KkpucTayuiorpaduu. TermnoBbie KoieOaHus
KpUCTAJUIMYECKOU penieTku. TemnnoBble cBoiicTBa
TBEpBIX Tell. Teopust TeIIoeMKOCTH DHWHINTEHHA.
Teopus Terutoemkoctu Jebast.

DJeMEeHTHI 30HHOM TEOpUH TBEPAbIX Tel. Paciiennenue
JHEPreTUYECKUX YPOBHEH MPU 00pa3oBaHUH
KPUCTAJUIMYECKON PELIETKH. DHEPreTUYECKUE 30HbI B
KpHUCTaIIJIax.

Pacmipenenenue 31eKTPOHOB 1O YHEPTETHUECKUM 30HAM.
Mertanibl, MOJIyNPOBOAHUKH U AUIIEKTPUKU B 30HHOM
Teopuu. KBaHTOBas TEOpHS STEKTPONPOBOJHOCTH
TBEPABIX TEIL

OIIK-1

Hroro 30

Hroro 3a cemectp 54

Hroro 108

5.3. IlpakTHyecKkue 3aHATHS (CEMUHAPBI)

HaunmeHnoBaHMe MpakTHYECKUX 3aHATHH (CeMUHApOB) IpUBEICHO B Tabnuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanwust pasnenos | HanMmeHoBaHME NPaKTUUECKUX 3aHATUN | TpynoeMKOCTb,
(TeM) IUCHUIITUHBI (ceMuHapoB) q

®opmupyemsle
KOMITETEHIIUN

1 cemecTp

1 Mexanuka KunemaTtuka nocrymnareiabHOTro 2
JIBKEHUS

OIIK-1, OIIK-2

Kunemaruka BpaaTCJIbHOI'O ABUKCHUS 2

OIIK-1, OIIK-2
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BemecTBOM. /laBiaeHue cpeta

3aKOHBI AMHAMHUKH TIOCTYTIATEILHOTO U 4 OIIK-1, OIIK-2
BpAaIllaTeIbHOTO ABH)KECHUS
Pabota u sHeprus 2 OIIK-1, OIIK-2
3aKOHBI COXpaHEHUS 2 OIIK-1, OIIK-2
Uroro 12
2 MonekynsipHas MouekynspHO-KHUHETUYECKAs TEOPUS 2 OIIK-1, OIIK-2
uzuka n Knaccuueckue ctaTucTuku 4 OIIK-1, OIIK-2
TepMoAnHaMHKa I[TepBoe HaYaI0 TEPMOAMHAMHUKI 2 OIlIK-1, OIIK-2
N3zomporeccsr 2 OIIK-1, OIIK-2
DHTpOHUs 2 OIIK-1, OIIK-2
Btopoe Hauano TepMouHaMUKH 2 OIIK-1, OIIK-2
Uroro 14
3 DieKTpoMarHeTu3M | DJIeKTPOCTATHIECKOE T10JIe B BaKyyMe. 2 OIIK-1, OIIK-2
Teopema Octporpaackoro-I'aycca st
HANPSDKEHHOCTH TOJIS
Pabora, moreHiman 2 OIIK-1, OIIK-2
anektpoctaruyeckoro nos (ICII)
OCII B BemecTBe 2 OIIK-1, OIIK-2
Oueprust ICI1 2 OIIK-1, OIIK-2
OnekTpuueckuii Tok. [I1oTHOCTH TOKa 2 OIIK-1, OIIK-2
DNEeKTpUYECKU TOK B METaJlIax 2 OIIK-1, OIIK-2
Marnutnoe none (MII) B Bakyyme 2 OIIK-1, OIIK-2
BexTop MarHuTHOM MHAYKLINU. 3aKOH 2 OIIK-1, OIIK-2
buo-Casapa-Jlannaca
[lepemernienue NpoOBOJHUKOB C TOKOM B 2 OIIK-1, OIIK-2
MIT
JBmwxenue 3apsanoB B MII. Yckopurenu 2 OIIK-1, OIIK-2
SIBieHME 3IIEKTPOMAarHUTHOM NHIYKIUU 2 OIIK-1, OIIK-2
DHeprust MarHUTHOTO MOJIS 2 OIIK-1, OIIK-2
MarsuTHoe 10JI¢ B BEIICCTBE 2 OIIK-1, OIIK-2
VYpaBuenust Makcgena 2 OIIK-1, OIIK-2
Uroro 28
Hroro 3a cemectp 54
2 cemecTp
4 Konebanus u [Mapmonnueckue konedanms 2 OIIK-1, OIIK-2
BOJIHBI 3aryxaromire KonebaHus 2 OIIK-1, OIIK-2
BoinyxeHHbIE KOJIe0aHus pa3IniHON 2 OIIK-1, OIIK-2
npupoasl. Pesonanc
Bomnsl B yripyroii cpeze 2 OIIK-1, OIIK-2
ONEeKTPOMAarHUTHBIE BOJIHBI. DHEPruUs 2 OIIK-1, OIIK-2
BOJTHBI
Uroro 10
5 BonHoBas n Wnrepdepennus ceeta. OnpiT FOHra 2 OIIK-1, OIIK-2
KBAaHTOBAs ONTHKA | fHTepdepeHIHs cBeTa B TOHKHX TICHKAaxX 2 OIIK-1, OIIK-2
Hudpakius cBera 2 OIIK-1, OIIK-2
[Monsipuszanus cBera 2 OIIK-1, OIIK-2
B3anMogeiicTBre U3mydeHus ¢ 2 OIIK-1, OIIK-2
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TennoBoe u3iydyeHue 2 OIIK-1, OIIK-2
Buemnwnii potorpdext dddexr 2 OIIK-1, OIIK-2
Komnrona
Htoro 14
6 Atomuas pusuka, |BoJIHOBBIE CBOICTBA BelIECTBA 2 OIIK-1, OIIK-2
3JIEMEHTBI KBAHTOBOM | COOTHOIIEHNE HEONPEIeIeHHOCTENH 2 OIIK-1, OIIK-2
MEXaHUKH U QU3UKH [y papnenye [lpeunrepa. 4 OIIK-1, OIIK-2
TBEPAOTO TeIa MHUKpOYaCTUIIA B OTEHIUAIBHOM IMe
TyHnHenbHbIN 2P PexT 2 OIIK-1, OIIK-2
KBaHTOBO-MeXaHMUECKOE ONTUCaHHE 4 OIIK-1, OIIK-2
CTPOCHUS U CIIEKTPOB aTOMOB
KBaHTOBBIE CTATUCTHKHU 4 OIIK-1, OIIK-2
TennoBsle CBOMCTBA TBEPBIX TEI 4 OIIK-1, OIIK-2
DNEKTPONPOBOTHOCTh METAILIIOB 2 OIIK-1, OIIK-2
DIIEKTPOIPOBOIHOCTD MOIYIIPOBOIHUKOB 2 OIIK-1, OIIK-2
KonTakThl TBEpABIX TEI 4 OIIK-1, OIIK-2
Htoro 30
Uroro 3a cemectp o4
Hroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanwue 1ab0opaTOpHBIX padOT MPUBEICHO B Ta0wHIe 5.4.
Tabnuia 5.4 — HaumeHnoBanue 1a00paTopHbIX paboT
HasBanus paszaenos HaMeHOBaHHE Ta6opaTopHBIX paGoT TpynoeMKkocTs, dopmupyemsble
(TeM) TUCIUTUIMHBI q KOMIIETEHILINU
1 cemectp
1 Mexanuka KunemaTnka paBHOyCKOPEHHOTO 4 OIIK-1, OIIK-2
BpAIICHHUS
MoOMEHT MHEpLINHU TBEPBIX TEIN. 4 OIIK-1, OIIK-2
Junamuka mastHrka ObepOeka 4 OIIK-1, OIIK-2
Uroro 12
2 MonekynsipHas N3yuenue pacnpenencHus Makcseia 4 OIIK-1, OIIK-2
usuka 1 Ornpenenenrie OTHOIIEHUS 4 OIIK-1, OIIK-2
TCpMOJUHAMKKa TEIJIOEMKOCTEN ra3a METOOM
Knemana u [lezopma
Hrtoro 8
3 DnexkrpomarHetusMm | M3yueHue 31eKTpOCTaTHIECKOrO MOJIs 4 OIIK-1, OIIK-2
N3yuyeHue cBOWCTB JUAIEKTPUKOB B 4 OIIK-1, OIIK-2
0JIe MIOCKOT0 KOHAEHCATOpa
W3yueHne MarHuTHOIO I10JIs HA OCU 4 OIIK-1, OIIK-2
KPYTOBOTO BHTKA
Ornpenenenne yaeapHOro 3apsaa 4 OIIK-1, OIIK-2
AJIEKTPOHA METOJIOM MarHeTpoHa
Hroro 16
Hroro 3a cemectp 36
2 cemecTp
4 KoneGanwus v BoaHbl | M3yueHue 3aTyxarommx 4 OIIK-1, OIIK-2
AIIEKTPOMArHUTHBIX KOJIEOaHUH
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N3yuenne BBIHYXICHHBIX 4 OIIK-1, OIIK-2
AIIEKTPOMArHUTHBIX KOeOaHui
Htoro 8
5 BonHoBas u Wzydenue nuuteppepeHnu Ja3epHoro 4 OIIK-1, OIIK-2
KBaHTOBas ONITHKA U3ITY4YCHHUS
Wzydenne nudpakiinuy J1a3epHOTO 4 OIIK-1, OIIK-2
U3ITy4YeHUs
N3yuyenue TennoBoro U3y4eHus 4 OIIK-1, OIIK-2
N3yuenue BHemHero ¢porodddexra 4 OIIK-1, OIIK-2
Htoro 16
6 AtomHas (u3uka, [TpoBepka cCOOTHOIICHHS 4 OIIK-1, OIIK-2
9JIEMCHTBI KBAHTOBOW | HEONpeAeIeHHOCTE! U1 (POTOHOB
MCEXaHUKH U GUSHKH N3yueHune criekTpa u3iIy4eHHst aTOMOB 4 OIIK-1, OIIK-2
TBEPJOro Tena BOZIOPOJIA
Ornipezenienre MUPUHBI 3aPEEHHON 4 OIIK-1, OIIK-2
30HBI MTOJIYIPOBOIHUKA T10
TeMIEpPaTypHOU 3aBUCUMOCTH
00paTHOTO TOKA AMO/1a
Htoro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii mpoekT / kypcoBasi paéora

He npeayCcMOTpCHO yLIe6HbIM IIJ1aHOM

5.6. CamocTosiTe/ibHasi paboTa

Bunasl camocTosTensHON paboOThI, TPYJOEMKOCTh U JOPMHPYEMbIE KOMITETCHIIMN IPECTABIICHbI B

tabiuie 5.6.
Tabmuna 5.6. — Bubl caMOCTOATENBbHOM paboThI, TPYIOEMKOCTh U JOPMHPYEMBbIE KOMIIETECHIHN
HasBanns pasaenos | Bunsl camocrositensHoN | TpynoeMkocTs, | Dopmupyemsble
@OpMBI KOHTPOJIA
(TeM) TUCIUTUIMHBI paboThI q KOMIETEHIUU
1 cemectp
1 Mexanuka ITonroroBka k 4 OIIK-1 Komnoksuym
KOJUTOKBUYMY
[ToaroroBka k 2 OIIK-1, OIIK-2 | TecrupoBanue
TECTUPOBAHUIO
IloaroroBka Kk 3amiuTe 4 OIIK-1, OIIK-2 | 3ammuTa oT4eTAa I10
oT4eTa o 1abopaTopHOM 71a00paTopHOit
pabote pabote
ITonroroBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoii paboTe, pabota
Ham¥CcaHue OTIeTa
ITonroroBka k 4 OIIK-1, OIIK-2 KonTtponbHas
KOHTpPOJIbHOM paboTe pabota
Hroro 22
2 MonekynspHas [ToaroroBka k 4 OIIK-1 Komnoksuym
du3uka u KOJUTOKBUYMY
TEPMOIMHAMUKA ITonroroBska K 2 OIIK-1, OIIK-2 TectupoBanwue
TECTUPOBAHUIO
11
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IToaroroBxka k 3amure 4 OIIK-1, OIIK-2 | 3amura oT4eTa 1o
oT4eTa 1o 1a00opaTOpHOU nabopaTtopHoOi
pabote pabote
[ToaroroBka k 8 OIIK-1, OIIK-2 | JlaGopaTopHas
naboparopHoii pabote, pabota
HaIKMCaHue OTYeTa
ITonroroBka k 2 OIIK-1, OIIK-2 KonTtponsHas
KOHTPOJILHOM paboTe pabora
Hroro 20
3 [TonroroBka k 4 OIIK-1, OIIK-2 Konnoksuym
DNEKTPOMArHETU3M | KOJUIOKBUYMY
ITonroroBka k 4 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K 3amiure 6 OIIK-1, OIIK-2 | 3amura oT4eTa 1o
oT4era o 1abopaTopHOI 71a00paTOpHOM
pabote pabote
[ToaroroBka k 12 OIIK-1, OIIK-2 | JlaGoparopHas
naboparopHoii paboTe, pabota
HaIKCaHUE OTYeTa
IToaroroBska k 4 OIIK-1, OIIK-2 KonTponsnas
KOHTPOJIBHOU paboTe pabota
Hroro 30
Hroro 3a cemectp 72
[ToaroroBka u cnaga 36 DK3aMeH
IK3aMEHa
2 cemecTp
4 Konebauus u ITonroroska k 4 OIIK-1 Komnoksuym
BOJTHBI KOJUIOKBUYMY
ITonroroBska k 2 OIIK-1, OIIK-2 TectupoBanue
TECTHPOBAHUIO
IToaroroBka k 3amure 4 OIIK-1, OIIK-2 | 3amura oT4eTa 1o
oTyeTa o 1abopaTopHoOi J1a00paTOpHOA
pabote pabote
[ToaroroBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoii pabote, pabora
HaIMCaHWe OTYeTa
ITonroroBka k 2 OIIK-1, OIIK-2 KonTtponbHas
KOHTpPOJIbHOM paboTe pabota
Hroro 18
5 BoiHOBAas U IloaroroBka k 4 OIIK-1 Komnoksuym
KBAaHTOBAs ONTHKA  |KOJUIOKBUYMY
IToaroroBka k 2 OIIK-1, OIIK-2 TectupoBanwue
TECTHUPOBAHUIO
IloaroroBka k 3amure 4 OIIK-1, OIIK-2 | 3amiura oT4eTa 1Mo
oTyeTa o 1abopaTopHoOi n1abopaTopHOit
pabote pabote
ITonroroBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nmabopaTopHoU pabore, pabota
HamucaHue oT4eTa
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IToaroroBka k 2 OIIK-1, OIIK-2 KonTtpomsHast
KOHTPOJIbHOU paboTe pabora
Hroro 20
6 Atomuas pusuka, |[loaroroska k 6 OIIK-1 KomnoxkBuym
9JIEMEHTHI KOJUIOKBUYMY
KBaHTOBOM IToaroroska x 4 OIIK-1, OIIK-2 TectupoBanue
MEXaHUKU U PU3MKH | TeCTHPOBAHHUIO
TBCPAOTO TCIa [ToArOTOBKA K 3aIIUTE 6 OIIK-1, OIIK-2 | 3amuTa oT4eTa IO
oTYeTa 1o JabopaTopHOI J1a00paTOPHOI
pabote pabote
[Toarororka k 12 OIIK-1, OIIK-2 | JlaGopaTopHas
naboparopHoii pabote, pabota
HaIMCaHHE OTYCTa
IToxroroBka k 6 OIIK-1, OIIK-2 KonTtponsHas
KOHTPOJILHOM paboTe pabora
Hroro 34
Hroro 3a cemectp 72
ITonroroBka u cmava 36 OK3aMeH
JK3aMCHA
Hroro 216

5.7. CooTBeTCcTBHE KOMIIETeHIUH, GopMHPYEeMBbIX IPH M3YYEeHHHU AUCHMILIMHBI,
U BH/J0B YueOHOIi 1esiTeJIbHOCTH

CooTBeTCTBHE KOMITETCHIUH, (POPMUPYEMBIX NPU M3YYCHHWU NWCIHUILIMHBI, U BHJIOB y4eOHOI
NeSTEeILHOCTH MPEICTaBIeHO B Tabmuie S5.7.
Tabmuua 5.7 — CooTBETCTBHE KOMIIETEHIMH, (POPMHUPYEMBIX MPU U3YUCHUN TUCIHUILTIHBI, U BUIOB

3aHATUI
Bunet yue6HOM AeaTeNbHOCTH
dopmupyemsle
Jlex. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIA
KOMIETEHIIUN
3aH. 3aH. paod. paod.
OIIK-1 + + + +  |3ammra otuera 1o J1abopaTopHoii padoTe,
Komnoxsuym, KontponbsHas padora,
JlaboparopHas pabota, TectupoBaHue,
DK3aMeH
OIIK-2 + + +  |3ammra otuera 1o J1abopaTopHoii padoTe,
Konnoksuym, KonTponsHast padora,
JlabopaTtopHas pabota, TectupoBaHue,
DK3aMeH

6. PeliTuHroBasi cucremMa 151 OEHKH YCIeBAeMOCTH 00y4YarOLINXCs

6.1. BasubHbIEe OLleHKH 1151 GOPM KOHTPOJISI

bannbHble orieHKH At GOopM KOHTPOIIS TpeCTaBlieHbI B Tabmule 6.1.
Tabnuna 6.1 — banabHbIE OLIEHKH
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. . MakcumanbHbIN
MakcumasbHbIi MakcumanbHbII
Oamn 3a mepuon | Bcero3sa
®opMbl KOHTPOJIS 6amtHa 1-yro KT ¢ |  Oann 3a mepuoj
mexay 2KT nna | cemectp
Havana cemectpa | Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3amuTa oT4eTa 1o 5 5 15
nabopaTopHOU padboTe
KommokxBuym 10 10 30
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KonrponsHas pabora 3 4 3 10
JlaGopaTopHas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3aMeH 30
HToro MakcumyM 3a nepuos 23 24 23 100
Hapacratonum utorom 23 47 70 100
2 ceMecTp

3ammTa oT4eTa 1o 5 5 5 15
nabopaTopHoi paboTte

Komnoksuym 10 10 10 30
KonTponbnas pabora 3 4 3 10
JlaGopaTopHas pabota 3 3 3 9
TectupoBanue 2 2 2 6
OK3aMeH 30
HToro MakcuMyM 3a TIeproT 23 24 23 100
Hapacraronum utorom 23 47 70 100

6.2. [TepecyeT 0a/UIOB B OLIEHKH 32 TEKYIIUil KOHTPOJIb

[Iepecuer OanIOB B OLIEHKH 32 TEKYIIUI KOHTPOJIb MIPECTaBIeH B Tabnuie 6.2.
Tabmuma 6.2 — [lepecyer O0aNIOB B OIICHKHU 32 TEKYLIHH KOHTPOIIb

bajuibl Ha naTy TEKyILIEro KOHTPOJIA Onenka

> 90% oT MakcuMaNIbHOW CyMMBbI O6asutoB Ha naty TK 5

Ot 70% no 89% ot makcumanbHON cyMMbI OaioB Ha qaty TK

Ot 60% 1o 69% ot makcumanbHON cyMMbI OaioB Ha qaty TK

N|fW| >

< 60% ot makcuManbHON cyMMBbI OamtoB Ha naty TK

6.3.Ilepecuer cyMMbI 02JJIOB B TPAAMIIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY

[Tepecyer cymMmbl OasioB B TPATUIIMOHHYIO U MEXKIyHApOIHYIO OIIEHKY IMPEJACTABJICH B TaOIuUIE

6.3.
Tabnuma 6.3 — [lepecueT cymMmbl OAJIIIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY
Urorosast cymma 6asios,
Onenka YUHUTBIBAET YCIIEUIHO CAaHHBIN Ouenka (ECTS)
9K3aMEH
5 (oTaM4HO) (3a4TEHO) 90 - 100 A (oTIMYHO)
4 (xopor1o) (3a4TeHO) 85-89 B (ouenp xopoiiio)
75-84 C (xoporo)
70-74 D (ynoBieTBOpUTENTHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65 — 69
60 — 64 E (mocpencrBenHo)
2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnos F (Hey10BIETBOPUTEIIHLHO)

7. Y4eOHO-MeTOAMYeCKOe H HHPOPMaLMOHHOE o0ecreyeHue TUCIMIIUHBI
7.1 OcHoBHas JIMTEpPaTypa

1. Casenbe, 1. B. Kypc o6mieit ¢pusuku : yuedHoe nmocodue : B 3 Tomax / M. B. CasenbeB. — 14-¢
u3., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Towm 1 : Mexanuka. MonekymsipHas ¢u3uka — 2018.
— 436 c. — ISBN 978-5-8114-0630-2 [DnexTpoHHBIH pecypc]: — Pexum gocryna:
https://e.lanbook.com/book/98245.

2. Cagenbes, 1. B. Kypc o6meit ¢pusuku : yueOHoe mocodue : B 3 Tomax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 2 : DnexTpuuecTBO U MaruetusM. BonHbl. OnTuka
— 2019. — 500 c. — ISBN 978-5-8114-3989-8 [OnextpoHHblii pecypc]: — Pexum pocryna:
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https://e.lanbook.com/book/98245

https://e.lanbook.com/book/113945.

3. Cagenbes, U. B. Kypc ¢usuku : yuye6HOe mocobue : B 3 Tomax / U. B. CaBenbeB. — 7-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KanTtoBas ontuka. ATomHas pusuka. Ousnka
TBepaoro tena. dusuka aromHOTrO siapa M dneMeHTapHbix yactun — 2019. — 308 ¢. — ISBN 978-
5-8114-4254-6 [Dnextponnslii pecypc]: — Pexxum mocryma: https://e.lanbook.com/book/117716.

7.2. JlonoTHUTEIbHAS JIUTEpPaTypa

1. Casenbes, M. B. COopHUK BOIIPOCOB M 3aaa4 1o oOimei ¢usuke . yuebnoe mocoodue / 1. B.
CasenbeB. — 9-e uzj., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c. — ISBN 978-5-8114-4714-5
[DaexTponHsIit pecypc]: — Pexxum moctyna: https://e.lanbook.com/book/125441.

2. Uponoe, N.E. 3agaun no obmel dusuke: YdueOHOoe mocodue [DIeKTpOHHBIH pecypc] : yueo.
nocobue — DnektpoH. AaH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 c [DnexkTpoHHBIH pecypc]: —
Pexxum moctyna: https://e.lanbook.com/book/99230.

3. BoysiHOBass ¥ KBaHTOBas ONTHKA: Y4YeOHO-METOJAMYECKOE IMOCOOWE MO ayIHuTOPHBIM
NPAaKTUYECKUM 3aHATHSIM M camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. MBanosa, A. B.
Opnosckas - 2018. 127 c¢. [DnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

7.3. YueOHO-MeTOAHYeCKH e MOcoOus
7.3.1. O6s3aTesibHbIE Y4eOHO-MeTOANYECKHE MOCOOUSs

1. Mexanuka: Y4eOHO-METOJIUYECKOE MOCOOHE MO ayAUTOPHBIM MPAKTHYECKUM 3aHATUSAM H
camocrostensHoi pabote / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnekTpoHHBIN pecypc]: — Pexum
noctyna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas ¢uszvMka U TEPMOAMHAMHKA: Y4eOHO-METOIUYECKOE OCOOHE MO ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSIM U caMOCTOsTeNbHON padote / B. A. BypnoBunun - 2018. 85 c. [DnekTpoHHBIiH
pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/7520.

3. DIEeKTpUYECTBO U MarHeTH3M: YUeOHO-METOUIECKOE TOCOOHE M0 ay TMTOPHBIM MPAKTUIECKUM
3aHSATHSIM U caMocTosTeNbHOM padore / 0. A. Bypauesckwii - 2018. 137 ¢. [DnekTpoHHEIi pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/7729.

4. KonebaHnuss W BOJHBL YUEOHO-METOJUYECKOE I0COOHME IO ayAWTOPHBIM TPAKTUIECKUM
3aHATUAM U camocTosTenbHOoM padore / A. C. Kiiumos, A. B. Menosnuk, 1O. I'. FOmkos - 2018. 114 c.
[OnekTponHsIii pecype]: — Pexxum nocryma: https://edu.tusur.ru/publications/7652.

5. BonHoBas u KBaHTOBasg ONTUKA: Y4eOHO-METOAMYECKOE NOCOOME MO ayIAUTOPHBIM
IPAaKTUYECKUM 3aHATHSIM M camocTosATenbHOM pabore / JI. B. Opnosckas, E. B. MBanosa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/7694.

6. AToMHas Qu3uKa M Qu3MKa TBEPAOTO Tena: Y4eOHO-MeToauYeckoe nocodue Mo ayauTOPHBIM
NPaKTHYECKUM 3aHATUSIM M camocrtostenbHor padore / A. B. Jlsuun, 10. I1. Yyxkos - 2018. 147 c.
[DnexTponHsIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. Kunematnka paBHOYCKOPEHHOTO BpalieHus: MeToandeckre yka3anusi K 1adbopaTopHoil pabore
o u3uKe 1 cTyAeHTOB Beex crermanbaoctedt / M. 0. Bakees - 2023. 13 c. [DnekTponHsblii pecypc]:
— Pexxum poctyma: https://edu.tusur.ru/publications/10377.

8. Usyuenue pacmpenencHus MakcBemuia: Meroandeckue ykasanus K 1abopaTopHoit padote / B.
A. Bbypnosunumn - 2018. 9 c. [DnexTpoHHBIH pecypc]: — Pexum pgocrtyma:
https://edu.tusur.ru/publications/7643.

9. Onpenenenne OTHOUICHUS TEIUIOEMKOCTEH ra3a merogom Kiemana-Jlezopma: PykoBonmcTBO K
nabopatopHoii padore no ¢usuke / E. B. UBanosa - 2019. 12 c¢. [DnekTpoHHbIi pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/8968.

10. M3yyeHue 3MEKTPOCTATUUECKOTO TOJs: MeToanvecKkue yka3aHus K J1abopaTOpHbIM padotam /
A. C. Kaumos, A. A. 3enun - 2023. 19 c. [DnextpoHHbIi pecypc]: — Pexum poctymna:
https://edu.tusur.ru/publications/10388.

11. U3ydeHue CBOMCTB AUAIEKTPUKOB B IOJIE IUIOCKOTO KOHAECHCATOpa: MeToquuecKue yKa3aHus K
nabopartopHoit pabote no pusuke / FO. A. BypaueBckuii - 2020. 14 ¢. [DnexkTpoHHBIH pecypc]: — Pexxum
noctyna: https://edu.tusur.ru/publications/9263.

12. U3y4yeHue MarHuTHOTO IOJIi KPYroBOro TOKa: MeTonudeckue yKazaHusi K J1abopaTOpHOU
pabote o ¢usuke / A. C. Kimumos, A. A. 3ennn - 2020. 13 c. [DnekrponHbii pecypc]: — Pexum
noctyna: https://edu.tusur.ru/publications/9262.
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13. Onpenenenne yAeAbHOTO 3apsia 3JIEKTPOHA METOJOM MarHeTpoHa (MarHeTpoH):
Mertoanueckue ykasaHus K jaboparophoii pabore mo ¢usuke / 0. A. Bypauesckuit - 2020. 16 c.
[DnexTponHsIit pecype]: — Pexum goctyna: https://edu.tusur.ru/publications/9267.

14. N3ydeHne 3aTyxXalomuX »>JICKTPOMAarHUTHBIX KoyieOaHui: MeToauvecKue YKa3aHus K
naboparopHoit pabote no (pu3MKe A CTYJEHTOB Beex crnennanbHocTel / A. B. Tronbkos - 2023. 18 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10393.

15. N3yuenue BBIHYXACHHBIX JIEKTPOMArHUTHBIX KOJeOaHUM: YUeOHO-METOIUYECKOE TTOCOOUe 110
¢usuke / B. A. Bypnosunun - 2020. 13 c. [DnekrtpoHHbI pecypc]: — Pexum ngocrymna:
https://edu.tusur.ru/publications/9281.

16. Usydenue unHTepdepeHInHu Ja3epHOTO M3TyueHHs: PyKOBOACTBO K J1abopaTopHOW paboTe 1o
¢usuke / JI. B. Opnosckas - 2019. 12 c. [DunekTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/8963.

17. V3ydenue mudpakiuu JTa3epHOrO H3IYYCHHS OT MIenu: MeTOIWYecKHe YKa3aHUs 10
BBINTOJIHEHUIO JTAOOPAaTOPHON pabOTHI ISl CTYIIEHTOB Beex crenuanbHocteit / JI. HemupoBud-Jlandenko,
H. II. KonmagparseBa - 2022. 15 c. [DnekTpoHHBIH pecypc]|: — Pexum pgoctyna:
https://edu.tusur.ru/publications/10017.

18. Baemnmii gorordpdexr. M3yuenune 3akona CroneroBa u mpoBepka (GopMyisibl DHWHINTEHHA:
Metoaunueckue ykasaHus K jtaboparopnoii padore / B. A. Bypmosurun - 2018. 12 c. [DnexkTpoHHbIH
pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/7638.

19. M3yyeHue crieKTpa aTOMOB BOAOpOa: MeToanvyeckue yKkazaHus K JabopatopHbiM pabotam / A.
C. Kiimmos, H. I1. Konaparsesa - 2023. 18 c. [DnektpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/10385.

7.3.2. YueOHO-MeTOAHYECKHE TOCO0US A JINIL]
€ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIN/I0B

Y4eOHO-MeTOINYEeCKHE MaTepHabl ISl CAMOCTOSTEIFHOW M ayAUTOPHON pabOThl 00YUatOUIHXCS

U3 YMCIIA JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI I MHBAJIMJIOB IIPEIOCTABIISIIOTCS B (hOpMax,
aIalITHPOBAHHBIX K OTPaHUYEHHSIM UX 3I0POBbS U BOCIIPHUSTHS HHPOPMALIUH.

JI1s1 U1 ¢ HAPYLIEHUSIMH 3PeHus:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTa;

— B IIeYaTHOU ()OpMe YBEITMUEHHBIM HIPUPTOM.

JLns M1 ¢ HApYIIeHUSIMM cJIyXa:

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTa,;

— B IIe4aTHOU opme.

JLnst ML ¢ HApYIIEHUSIMH ONOPHO-IBUIaTeJbLHOI0 anmapara:

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTAa,

— B IIe4aTHOU opme.

7.4. CoBpeMeHHbIe NPo(ecCHOHAIbHBIE 0a3bl JaHHBIX
1 UHGOPMANIMOHHBIE CTIPABOYHBIE CHCTEMbI

1. HpI/I I/I3y‘leHI/II/I JAUCIHHUITIINHBI peKOMeHI[yeTCSI 06paH_[aTBC}I K COBpeMeHHLIM 68.38.M JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M TMOUCKOBBIM cucTeMaM, K KOoTopbiM y TYCVYPa OTKpBIT HOCTYII:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrpaMMHoOe obecneuyeHue TUCIIUNIHHBI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHoe o0ecredyeHue sl TeKIMOHHBIX 3aHATHIA

Jns mpoBeAeHUs: 3aHATUM JIEKUMOHHOTO THIMA, TPYNIOBBIX M MHAMBUAYAJIbHBIX KOHCYJbTAIIH,
TEKYIIEro KOHTPOJIS M MPOMEXYTOYHON aTTECTAIlMU MCIOJb3yeTCs ydeOHas ayIuTOPHs C TOCTATOYHBIM
KOJIMYECTBOM TTOCAJ0YHBIX MECT JJI y4eOHOU TpymIibl, 000pyI0BaHHAS IOCKOW U CTaHAAPTHON ydueOHOH
MeOenbio. Mmerorest MynbTUMEANITHOE 000pyTI0BaHNE M YI€OHO-HATIISITHBIE TTOCOOMS, 00€CTICUHBAIOIINE
TEeMAaTHYECKHUE WILTIOCTPAIIAH T10 JICKITMOHHBIM pa3/iejaM JUCIUTUTHHBL.

8.2. MaTepua/ibHO-TEXHHYECKOEe U MPOrpaMMHoe o0ecreveHne 1Jisl IPAKTHYeCKUX 3aHATHI

YyeOubie ayautopun DenepalbHOTO TOCYJIAPCTBEHHOTO OIOMKETHOTO  00pa3oBaTeIbHOIO
YUpEKIEHUS BHICIIETO 00pa3oBaHus « CHOUPCKHI TOCYJapCTBEHHBIN YHUBEPCUTET HAYKH M TEXHOJIOTHI
nMeHH akagemMrka M.D. Pemernenay.
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8.3.MaTepuajibHO-TEXHMUYECKOE U POrpaMMHOe o0ecriedeHue sl JJadopaTopHBIX padoT

VYuebnsie mnabopatopun DemepasbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO
YUpEKIEHHUS BBICIIETO 00pa3oBaHusi « CHOMPCKHI rOCYIapCTBEHHBIN YHUBEPCUTET HAYKHW M TEXHOJIOTHH
uMeHHu akageMuka M.@. PemetaeBay.

8.4.MaTepHaJbHO-TEXHUYECKOE H MTPOrPaMMHOe oOecnedyeHue 1JIs1 CaMOCTOATEIbHOI padoThl

Jl1st caMOCTOSTENIbHON pabOThI UCIIOJIB3YIOTCS YUeOHbIE ayINTOPHH (KOMITbIOTEPHBIE KJIACCHI)
denepanbHOro rocy1apcTBEHHOI0 OFOKETHOTO 00Pa30BaATEIBHOTO YUPEKACHUS BbICIIEr0 00pa30BaHuUs
«Cubupckuii rocy1apCTBEHHbIN YHUBEPCUTET HAYKU U TEXHOJIOTUi uMeHU akajgemuka M.®d. PemierneBay.

8.5. MaTepuajJbHO-TeXHHYeCKOe obecneyeHue JUCIUIIMHBI J1JIsl JIUI ¢ OTPAHNYeHHBIMHU
BO3MOKHOCTSIMM 3/I0POBbSI U HHBAJIUI0B

OcBocHME AMCLMILIMHBI JINIAMU C OTPAaHUMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbSl U MHBAIMJAMU
OCYILECTBIISETCS C UCIOJI30BAHUEM CPEJCTB 00yUEHUs OOILEro U CeluaIbHOr0 Ha3HaYEeHNUS.

IIpu 3aHATHAX € OOydYalOUIMMHCA C HAPYWIEHHWSAMH CJIyXa IPeAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOLIEH ammapaTrypbl, MYJbTHUMEIUWHBIX CpPEICTB M JAPYIMX TEXHUYECKHX CPEACTB
npueMa/nepenadn yueOHoi nHpOpManMy B JTOCTYMHBIX (OpMax, MOOMIIBHOW CHCTEMBI MpPENoJaBaHUS

U 00yYaroIUXCsl ¢ WHBATMIHOCTHIO, MOPTATUBHOW WHAYKIIMOHHOW CHCTEMBI. YdUeOHas ayJauTOpHs, B
KOTOpOI 3aHMMAIOTCs OOydaromuecs ¢ HapylIeHHeM ciyxa, o00pyJoBaHa KOMITBIOTEPHOW TEXHUKOM,
ay/IMOTEXHUKOM, BUJCOTEXHUKOM, 3JIEKTPOHHOU TOCKOM, MyJIbTUMEIUHHON CUCTEMOII.

[Ipu 3aHATHAX ¢ OOYyYarOUIMMKCS C HAPYUIEHUSIMU 3PEeHHsl MPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKUMOHHBIX U Y4EOHBIX ayJUTOPHUSIX BO3MOKHOCTH MTPOCMOTPA YAAIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaii/ia Ha 9KpaHe) MPpU MOMOIIH BUICOYBEIHUUTENEH 111 KOM(DOPTHOTO IPOCMOTpA.

[Ipu 3aHsATHSIX ¢ OOYYAIOMMMHUCS C HAPYUIEHHSIMH ONMOPHO-JABHUraTeJbHOr0 ammapara
WCIIOJIL3YIOTCS AbTePHATHBHBIC YCTPOWCTBAa BBOAA WH(MOpPMAMKM W JPYTrHe TEXHUYECKHE CPEICTBA
npuemMa/nepenadn yaeOHOH MHPOpPMAIMU B IOCTYMHBIX (hopMax, MOOMIIBHOW CHUCTEMBI OOyYEHUS IS
JIIOZIeN ¢ MHBAITUTHOCTBIO.

9. OneHo4HbIe MaTepHAJIbl H METOAUYECCKHUE PEKOMEHIAIUHA 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMNHBI

9.1. Conep:xaHue OLIeHOYHBIX MATEPHAJIOB ISl TEKYLEr0 KOHTPOJIS
1 MPOMEKYTOYHOM aTTeCTalnu

Jlnis oneHKu cTemneHu cHOpPMHUPOBAHHOCTH M YPOBHS OCBOCHHMS 3aKPEIUICHHBIX 32 AMCIUILTMHON
KOMITETEHITHH UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MpeAcTaBleHHbIe B Tabmuie 9.1.
Tabnuma 9.1 — @opMbI KOHTPOJISI U OIIECHOYHBIE MAaTEPHAITBI

Hasparus paszeios (tew) Popmmupyembie ®opmel koHTpoI | OtieHouHbie MaTepuasl (OM)
JUCLHATIIMHBI KOMIIETEHIIH
1 Mexanuka OIIK-1, OIIK-2 |3amwuTa otuerano |[IpumepHsblil nepeueHb

nabopaTtopHon BOITPOCOB JIJIS 3aITUTHI

pabote 1abopaTopHbBIX paboT

Komnoksuym [IpumepHBIii TepedeHb
BOIIPOCOB JIJIsl KOJUIOKBUYyMa

KoHnTponsHas [IpumepHBIii nEpeUeHb

pabota BapHaHTOB (3a7aHMUi)
KOHTPOJIbHBIX paboT

JlaGoparopHnas Tewmbl 1a00paTOpHBIX paboT

pabota

TectupoBanue IIpuMepHBIii IEpEUEHb
TECTOBBIX 3a/IaHUN

OK3aMeH IlepeueHp HK3aMEHALIMOHHBIX
BOIIPOCOB
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2 MonekynsipHast pusnka u OIIK-1, OIIK-2 |3amuraotduerano |I[IpumepHbIN TepedeHb
TEPMOJIMHAMHKA J1a00paTOPHOM BOIIPOCOB JIJIS1 3aILIUTHI
pabote 1a00paTOpHBIX PaboT
Komnoksuym [IpumepHbIil nEepedeHb
BOIIPOCOB JIJIs1 KOJUIOKBUYyMa
KontposbHas [IpumepHbIii IepeyeHb
pabora BapHAHTOB (3aJaHMI)
KOHTPOJIbHBIX paboT
JlaGoparopHas Tembl 1ab0OpaTOPHBIX PabOT
pabota
TectupoBanue IIpuMepHBIii IEpEYEHb
TECTOBBIX 3a/IaHU
DK3aMeH [lepeueHs sK3aMEHAIMOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2 |3amwuta otuerano |I[IpumepHslil nepedeHsb
nabopaTtopHon BOIIPOCOB JIJIS 3aITUTHI
pabote 71a00paTOPHBIX pabOT
Komnoxksuym [IpuMmepHBIii IepedeHb
BOIIPOCOB JIJI51 KOJUIOKBUYyMa
KontponbHas [TpumepHBIii nepeyeHb
pabota BapHaHTOB (3a7aHMUI)
KOHTPOJBHBIX paboT
JlaGoparopHnas Tembl 1ab0paTOpHBIX padoOT
pabota
TectupoBanue IIpuMepHBIii nEpeYEHb
TECTOBBIX 3aJaHUI
OK3amMeH [lepeueHp FK3aMEHALIMOHHBIX
BOIPOCOB
4 KonebaHus ¥ BOJIHBI OIIK-1, OIIK-2 |3amutaotyetano |[IpumepHbIil mepedeHb
J1a00paTOpHOM BOIIPOCOB JJIS 3aILIUTHI
pabote 1abopaTopHbBIX paboT
Komnoksuym IIpuMepHBIii IEpeYeHb
BOIIPOCOB JIJIs1 KOJUIOKBHyMa
KoHnTponsHas [IpuMepHBIii nEpeYeHb
pabota BapHaHTOB (3a7aHMi)
KOHTPOJIbHBIX paboT
Jlaboparopnas Tembl 1abopaTopHBIX padOT
pabota
TectupoBanue IIpuMepHBIii IEpEUEHD
TECTOBBIX 3a/IaHUN
OK3aMeH IlepeueHp sK3aMEHALIMOHHBIX
BOIIPOCOB
5 BonHoBas u kBaHTOBas OIIK-1, OIIK-2 |3amwuTa otuerano |[IpumepHbIil mepeueHb
OITHKA J1a00paTOpHO BOIIPOCOB JJIs 3aILIUTHI
pabote 71a00paTOpHBIX PaboT
Komnoksuym [IpumepHBIii TepedeHb
BOIIPOCOB JIJIs1 KOJUIOKBHyMa
KonTtponbHas IIpumepHBIii nepedeHb
pabota BapHAHTOB (3aaHMI)

KOHTPOJIbHBIX paboT
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JlaGoparopHnas Tembl 1a00paTOPHBIX PAbOT
pabota
TectupoBanue [TpumepHbIil TepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHs FK3aMEHAIIMOHHBIX
BOIIPOCOB
6 AtomHas usuka, anmementsl  |OIIK-1, OIIK-2 |3amura otuerano |[IpumepHblil mepeueHb
KBaHTOBOH MEXaHUKH U (PU3UKU nabopaTopHOit BOIIPOCOB JIJIs1 3aILIUTHI
TBEPJIOTO Tela pabore nabopaTopHbBIX paboT
KomnokBuym [IpumepHbIil nEepedyeHb
BOIIPOCOB JIJIsl KOJUIOKBUYyMa
Konrposnbhas [IpumepHBIii nepeueHb
pabota BApUAHTOB (3aJ1aHUI)
KOHTPOJIbHBIX paboT
JlaboparopHnas Tembl 1a00paTOpHBIX PaboOT
pabota
TectupoBanue IIpuMepHBIi nEpeYEHb
TECTOBBIX 3a/IaHUI
OK3aMeH [lepevenp SK3aMeHAITIOHHBIX
BOIPOCOB

[Ilkana omeHkH CHOPMHUPOBAHHOCTU OTACIBHBIX IUIAHUPYEMBIX PE3YyJbTaTOB OOYYEHHUS 110
JTUCIUIIIMHE TpUBeacHa B Tabmuie 9.2.
Tabmuma 9.2 — Illkana oueHku cHOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTaTOB OOyUYEHUS IO

JTUCLUIUIMHE
dopmynupoBKa TPeOOBAHMIA K CTEIIEHU C(HOPMHUPOBAHHOCTH
Ornenka Basuiel 32 OM TUTAHUPYEMBIX PE3YJIbTaTOB O0YUYCHHS
3HATh yMETh BJIQJICTh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCUMAJILHOM | WK (pparMeHTapHbIe YMEHUH Win HaBBIKOB HJTH
CyMMBbI OasioB 3HAHMS YaCTHUYHO (dparmeHTapHbIe
OCBOEHHOE pUMEHEHHe
yMEHHe HaBBIKOB
3 ot 60% no o0mue, HO HE B II€JIOM YCIIEIITHO, B 1IE€JIOM
(Y10BIIETBOPUTENIHLHO) 69% ot CTPYKTYPHUPOBAaHHBIE HO HE YCIHEILIHOE, HO HE
MaKCHMaJIbHOU 3HAHHSA CHCTEMAaTHYECKH | CHCTEeMaTHYeCcKoe
CYMMBI 0aJIOB OCYILIECTBIIIEMOE IpUMEHEHHE
yMEHHe HaBBIKOB
4 (xopo110) ot 70% 1o c(OpMUpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO COJIeprKaIlue YCHENIHOEe, HO YCIENTHOE, HO
MaKCHMaTbHON OT/EJbHbIE cozieprKalue cofiepaKale
CyMMBI OaioB | MpoOIeMbl 3HAHUS OTJeNbHbIE OTJEINIbHBIE
poOeITbl yMEHUE poOeIThI
pUMEHEHHE
HaBBIKOB
5 (oTM4HO) >90% ot chopMHupoBaHHbIE | CHOPMHUPOBAHHOE YCIEUIHOE U
MaKCHUMAJIbHOW | CHCTeMaTHYEeCKHe yMEHHE CHCTEMaTHYECKOe
CYMMBI 0aJuTOB 3HAHUSA IpUMEHEHHE
HaBbBIKOB

[Ikana KOMITJIEKCHOHM OIIEHKH c(hOPMUPOBAHHOCTH KOMITETEHIINH MpHBeneHa B Tadmme 9.3.

Tabmuma 9.3 — IlIkana KOMIIEKCHOM OIIeHKH c(OPMUPOBAHHOCTH KOMITETEHIUI
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| Ouenka | dopMynrpoBKa TPeOOBAaHUH K CTENIEHN KOMIIECTCHIINH

2 He numeet He0OX0MMBIX IPECTABICHUN O IPOBEPSIEMOM MaTepHae
(HEey1OBJIETBOPUTEIBHO) | M
3HaTh Ha YPOBHE OPMEHTHPOBAHMS, TpeacTaBIeHuN. O0yJaromuiicst 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTa CO/IEPKaHUs, UX
OTHECEHHOCTD K OIPENIEIICHHON HayKe, OTPACIH WIK O0BbEKTaM, Y3HAET B
TEKCTaX, U300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM MCTOUYHUKAM HY>KHO
oOparmaTbes A7t 6osee 1eTaabHOTO €ro yCBOCHHUSL.

3 3HaTh U yMETh HA PEeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBJIETBOPUTENHLHO) |M3YYECHHBIHN 2JIEMEHT CONEP KAHUS PENPOAYKTHBHO: IIPOU3BOJIBHO
BOCIIPOM3BOJUT CBOU 3HAHUS YCTHO, MMCbMEHHO WJIN B JJIEMOHCTPUPYEMBIX
JCHCTBHAX.

4 (xopo11o) 3HaTh, YMETh, BJIaJICTh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKA3bIBATh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YUYEHHBIX 00BEKTOB, HA UX JOCTOMHCTBA, OTPAHUYCHUSI, UCTOPUIO U
MEPCIIEKTUBBI Pa3BUTHS U OCOOCHHOCTH JI Pa3HbIX 00ObEKTOB YCBOCHHUSI.

5 (oTIMYHO) 3HaTh, yMETh, BIQ/ICTh HA CHCTEMHOM ypoBHE. OOyJaroImuiics 3HaeT
W3YYCHHBIN AJIEMEHT COJICPIKAHUS CHCTEMHO, TIPOU3BOJIBHO H JOKA3aTECILHO
BOCIIPOU3BOIMT CBOU 3HAHHSI YCTHO, MUCHMEHHO WM B JICMOHCTPUPYEMBIX
NEHCTBUSIX, YUUTHIBASI  YKA3bIBasl CBS3H U 3aBUCHMOCTH MEKIY dTUM
9JIEMEHTOM U JPYTHMH JIEMEHTAMU COJCPKAHUS JTUCIUTUINHBI, €TO
3HAYMMOCTb B COJICPKAHUU JTUCIIUILIHBI.

9.1.1. TIpumepHblii epeyeHb TECTOBBIX 3aJaHUM

1. Touka nBWXKETCS W3 IEHTpa CIUPAIM C PABHOMEPHO YyOBIBawOIIeH cKopocThio. [lpu 3TOM
BEJIMYMHA [IOJIHOTO YCKOPEHHUS TOUKH ...
BapuaHTs! 0TBETOB:
1. ymenbIaercs;
2. yBEJIMYNBACTCH;
3. He U3MeHsIeTCs;
4. paBHa HYJIIO.

2. Ha aGcoiroTHO TBepoe Teo AeHCTBYET MOCTOSHHBIN MOMEHT cuil. Kakue n3 nepedrcieHHbIX
HUKE BEJIMYMH U3MEHSIIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTsl 0OTBETOB:
1. yrinoBasi CKOpOCTh U YIJI0BOE YCKOPEHHE
2. MOMEHT MHEPIUH U MOMEHT UMITYJIbCa
3. yrJioBast CKOPOCTb U MOMEHT UHEPLIUU
4. yrioBasi CKOPOCTb U MOMEHT UMITYJIbCA

3. BennumHa MOMEHTa MMIyJbca Tejda U3MEHSETCS ¢ TeUeHHEeM BpEMEHHM 1o 3akoHy L=t(t+2) (B
enununax CU). Ecau B MOMEHT BpeMeHHM 2 ¢ YIJIOBO€ YCKOpEHHe cocTaBisieT 3 pan/c”2, To
MOMEHT uHepuuu tena (B enununax CH) pasen ...
BapuaHTsl OTBETOB:
1.2
2.1
3.05
4.4

4. Ha KoHIIax HEBECOMOTO CTEPKHS 3aKpEeIJIeHb! JBa MaJlEHbKMX MAacCUBHBIX IIapuka. CTepkKeHb
MOJKET BpallaThbCsl B TOPU30HTAIBHON INIOCKOCTU BOKPYT BEPTUKAJIBHOM OCH, IPOXOASILEN Uepe3
cepenuHy crepxkHs. CTep:KeHb pacKpyTWIM A0 yriaoBod ckopoctu . Ilon neiictBuem TpeHus
CTEPKEHb OCTAHOBWJICA, ITPU 3TOM BbIIENUIOCH 4 Ik TeruoTel. Eciin cTep:keHb pacKpyTUTh 10
yIJIOBOM CKOPOCTH ® = ®/2, TO TP OCTAHOBKE CTEPKHS BBIICITUTCS KOJIMUYECTBO TEIUIOTHI (B
JIx), paBHOE ...
BapuaHTbI OTBETOB:
1.05
2.2
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3.1
4.4
5. Tennoas mammHa pabortaer mo nwmkiay Kapuo. Ecimu temmeparypy HarpeBatens u
XOJIOIMJIbHUKA YMEHBIINTH Ha ofnHaKkoBY0 Beinnuuny AT, To KIIJ] nukna ...
BapuaHTs! 0TBETOB:
1. yBenmuuuTrcs
2. HE U3MEHUTCS
3. YMEHBIIHUTCS
4. nns OTBETa HEAOCTATOYHO JAHHBIX
6. Bo ckojbKO pa3 yBeIUUYHUTCS CPEAHEKBAIPATUUECKas CKOPOCTh MOJIEKYJ UEaIbHOIO Ta3a IpU
MTOBBIIICHUH a0COTIOTHOM TeMIepaTypsl B 4 paza?
BapuanTsl 0TBETOB:
1. He u3meHuTCH
2.0,5
3.2
4.4
7. OT KaKko¥ U3 NPUBEAECHHBIX HU)KE BEJIMUYMH, XapaKTEPU3YIOIINUX MOJIEKYJIbl, 3aBUCUT JaBJICHNE
ujeanbHOro raza’?
BapuanTsl 0TBETOB:
1. cusnbl NPUTSHKEHUS MEXKy MOJIEKYJIaMu
2. KHHETUYECKOH SYHEPTHU MOJIEKYT
3. CHJIBI OTTAIKMBAHUS MEXKIY MOJIEKYJIaMH
4. NOTEeHLIMAJIbHOW YHEPTUH B3aUMOAECHCTBUS MOJIEKYJT
8. Jluist M30JMPOBAHHOM CHCTEMBI B PABHOBECHOM COCTOSTHUH YHTPOITHUS CUCTEMBHI. . .
BapuanTsl 0TBETOB:
1. MuHMMabHA
2. MaKCUMaJbHa
3. UMeeT cpesiHee apupMeTHIecKoe 3HaYeHNe
4. uMeeT OTpULIATEIIbHOE 3HAUCHHE
9. BekTop HampsyKEHHOCTH 3JIEKTPOCTATUUECKOro IOJIs, CO3JAHHOTO MEXIy OOKIIaJKaMu
IUIOCKOT'O KOH/IEHCATOpa HalpaBJeH. ..
BapuaHTsl 0TBETOB:
1. oT oTpHuLaTENBbHOM OOKIAIKH K MOJIOKUTETBHON
2. B CTOPOHY BO3pacTaHus MOTEHIHAaa
3. mapayuiensHO OOKIaKam
4. B CTOpOHY YOBIBaHUS MOTEHIMANA
10. Toueunslii 3apsia +q HaXOIUTCS B LIEHTpe cheprudeckoit noBepxHocTu. Ecnu no6asuts 3apsa —(
BHYTPb C(pepruecKoil MOBEPXHOCTH, TO MOTOK BEKTOPA HANPSXKEHHOCTH AJIEKTPUUYECKOTO MO
yepes3 MOBEPXHOCTh CHEPHI. . .
BapuaHTsl 0TBETOB:
1. yBenuuures
2. YMEHBIIUTCS
3. paBeH HyJIO
4. He U3MEHUTCS
11. MarHuTHBIN MOTOK CKBO3b KATYIIIKY, COCTOSAIIYO U3 10 BUTKOB, U3MEHsETCS 110 3aKoHYy D=t(2- {)
MB6. Uemy pasna D/IC MHIYKIMH, BOZHUKAIOLIAs B KaTyIlIKe B MOMEHT BpeMeHH t=3 c? OTBer
IIPEJICTaBUTh B MIJINBOJIBTAX.
BapuaHTBI OTBETOB:
1.40
2.10
3.20
4.30
12. 3apspkeHHas YacTUIa BIETAET B OAHOPOJIHOE MAarHUTHOE TI0JI€ TIEPIIEHANKYIISIPHO MarHUTHBIM
CWJIOBBIM JTUHUSAM. TpaekTopuelt ABHKEHUS YaCTULIBI SIBJISETCS. . .
BapuanTs! 0TBETOB:
1. npsimas
2. mapaboura

3. cnupaib
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13.

14.

15.

16.

17.

18.

4. OKpY>KHOCTH

Kak cBs3anbsl Mexxay coboii amrmutyaa A u sHeprust W, mepeHocumasi BOJHON?

BapuaHTbl OTBETOB:

1. Oueprus (W) nponopuuoHanbHa aMIuiuTyAe (A) B 4-oii cTeneHn

2. Dueprust (W) nponoprrioHanbaa aMmmuutyzae (A)

3. Dueprus (W) mponopiuoHaibHa KBaapary aMIuuTyasl (A)

4. Dueprus (W) npornopiimoHansHa amruiuty e (A) B 3-0if creneHu

EMKocTh Kos1e6aTebHOro KOHTYpa paguonepenarunka ymensimmmu ¢ 1000 1o 250 nd. Kak npu
9TOM M3MEHMJIACh JUIMHA U3JTy4aeMbIX 3JIEKTPOMAarHUTHBIX BOJIH?

BapuanTsl 0TBETOB:

1. ymenpmmiiace B 4 paza

2. yMEHBIIIWIIACH B 2 paza

3. yBennumiace B 4 pasa

4. He U3MEHWIach

IIpu pesonance...

BapuanTsl 0OTBETOB:

1. pe3ko pacTeT yacToTa KoJeOaHui

2. KoJieOaHus 3aTyXalT

3. yactoTa KoJiebaHuii paBHa HYJIIO

4. coBIajaeT yacToTa COOCTBEHHBIX U BBIHYKJCHHBIX KOJeOaHUM

Kak Ha3pIBaloTCs BOJHBI, B KOTOPBIX KOJEOAHHUsS YacTUI[ MPOUCXOAAT B MEPNEHAUKYIISPHON
TUTOCKOCTH K HAIIPaBIICHUIO PACIIPOCTPAHEHUS BOJH?

BapuaHTb! 0TBETOB:

1. nmomepeunbie

2. IPOJIOJIbHBIC

3. COOCTBEHHBIE

4. KOTepeHTHBIC

[Ipu HaGmoneHun uHTEpepeHurun (GuoseToBOro ceera B ombiTe FOHra paccrosiHue Mexay
COCEJIHMMHU TEMHBIMM II0JIOCAMU Ha 3KpaHe paBHO 2 MM. EciM ucTouHHMK (hHOJIETOBOro cBera
3aMEHUTh MCTOYHHKOM KPAaCHOTO CBETa, JJIMHA BOJHBI KoToporo B 1,5 pasa Oomblie, TO 3TO
paccTosiHUE CTaHET PaBHBIM ... MM.

BapuaHTb! 0TBETOB:

1.1,33

2.3

3.1

4.15

[TImacTHHKY W3 ONTHYECKH AaKTHBHOTO BEIIECTBA TOMMIMHOM d = 2 MM IMOMECTHIIM MEXIY
napajieIbHBIMA HUKOJISIMH, B PE3YJIBTATE YEro IUIOCKOCTh MOJIIPU3And MOHOXPOMATHYECKOTO
cBeTa moBepHysack Ha yron 30 rpanycoB. Ilone 3peHus mosisipumerpa CTaHET COBEPIIEHHO
TEMHBIM NP1 MUHUMAJIbHON TONIIUHE (B MM) TJIACTUHKH, PaBHOM ...

BapuanTsl 0TBETOB:

1.2

2.4

3.6

4.8

19. Ha nuadparmy ¢ KpyryibIM OTBEPCTHEM PAIIYCOM 2 MM IaJaeT HOPMAJIbHO NapajieNIbHbINA Iy40K

20.

cBeta JuHOU BosiHbl 0,5 MxM. Ha myTu myueil, mporienimmx yepe3 oTBepcTie, Ha paccTosHUH 1
M IOMeHlalT 3KpaH. B orTBepcTum nuadparmel A8 TOYKM Ha dKpaHE YKIAJbIBAIOTCS
30H @penens.

BapuaHTsl OTBETOB:

1.8

2.4

3.9

4.5

[To Mepe HarpeBaHusI T€JIa €TO0 CBEUEHUE U3MEHETCS cleayomuM oopasom. [Ipu koMHaTHOIM
TeMIIepaType CBEYeHHE B BUIMMOM 00JacTH crekTpa He HaOmogaercs. [lo mepe moBbleHHs

TEMIEPATypPhl TEJIO HAYMHAET CBETUTHCS MATUHOBBIM IBETOM, MEPEXOSAIIMM B KPACHBINA IIBET
(«<kpacHoe kaleHHE>>), a 3aTeM B Oenblil (<KOenoe KajeHne>). 3aKOHOMEPHOCTH M3MEHEHUS
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SIS

o

1

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

20.
21.

22.

23.

24,

25.
26.
217.

28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.

CLoxoN

[[BETA CBEUCHUS TEJIa IPH HArPEeBaHUU OOBSICHSIIOTCS
BapuaHTbl OTBETOB:

1. 3akonom Credana-bonpimana

2. 3akoHOM Kupxroda

3. U3 MIPUBE/ICHHBIX BAPHAHTOB HET BEPHOTO

4. 3akoHaMu cMenieHus Buna

9.1.2. [lepeyeHb IK3aMeHAIIMOHHBIX BONIPOCOB

KunemaTuka moctynaTeibHOrO JIBH)KESHUSI.

KunemaTuka BpamaTebHOTO JBHKCHU.

JlnHamuka MaTepuaibHON TOUKH.

Kunerndeckas sHeprus. PaboTa 1 MOITHOCTE.

KoHncepBarupHbie cuibl. [loTeHIIMambHas SHEPTHS, CBSI3b MKy TOTCHIIMATILHON YHEPTHUEH 1
CHIIOM.

OcCHOBHOE ypaBHEHHE JIMHAMHMKHU BPaIIaTeIbHOTO JBUXKEHUS OTHOCHUTEIIBHO HEMOJBUXHOU
TOYKH.

VYpaBHeHHE TUHAMUKH BPAIIATEILHOTO JBHKEHUSI OTHOCUTEILHO HETIOIBUYKHOMN OCH.
MowmeHnT unepuuu, reopema Llreitnepa.

3aKOH COXpaHEHHUS] MEXaHUYECKOM SHEPIHH.

3aKOH COXpaHEHUs MOMEHTa UMITYJIbCa.

. Bayrtpennsis sueprus. Temnora u padora. [lepBoe Hauaao TepMOIMHAMUKH.
12.
13.

Knaccuueckue cratuctuku (pyHKuus pacnpeaeneHus Makcpesa).

Haubonee BeposiTHast, cpeiHsAs KBaJpaTHUUHas U CpeHss apudmMeTndeckasi CKOPOCTH MOJIEKYJ
rasa.

Bapomerpuueckas popmyna. Pactipenenenue bonbpimana.

TennmoémkocTts raza. @opmyiia Maiiepa.

VYpaBHEHME COCTOSIHUS UAeaIbHOro rasa. M3omnpoueccsl.

Anunabatudeckuid mpouecc. [lonmurponuueckue nporeccol.

Oo6patumslii iukia Kapho.

W3MeHeHne 3HTpONUU NpU OOpaTUMBIX M HeoOpaTUMBIX mpoleccax. Bropoe Hauano
TEPMOJIMHAMUKH.

Outponus. Ousnueckuil ¥ CTAaTUCTUUECKUNA CMBICIT SHTPOIHH.
Onekrpuueckoe mnose. Hanpsx€HHOCTh anexTpuyeckoro mnosd. Cunosble auHUM. [TpuHnmn
CYNEPHO3ULNH dJIEKTPUUECKUX MOJIEH.
Teopema Octporpajackoro-I'aycca ans BeKTOpa HanpsyKEHHOCTH 3JeKTpuueckoro mnodis. Ione
OECKOHEYHOM OJTHOPOHO 3aPSKEHHON TIIIOCKOCTH.
[Torennuan. PaGora cun anekrpocraTueckoro nouisd. Lupkynsiuus BekTopa HanmpsLKEHHOCTH
AIIEKTPOCTATUYECKOTO OIS,
CBs3p MEXIy HaNPsKEHHOCTBIO MIEKTPOCTATUYECKOrO MOJI M MOoTeHnuanoM. Pacuer pasnoctu
NOTEHIMAJIOB MEX/1y TOYKaMH Nojsl (00pa30BaHHOTO OECKOHEUHOW 3apsKEHHOH IUIOCKOCTBIO,
NBYMsi OECKOHEUHBIMU 3apsSKEHHBIMU NJOCKOCTSAMH, C(heprudecKoid MNOBEPXHOCTHIO,
MPOBOJSIIUM IIAPOM).
[Tonsspu3zanus JUAIEKTPUKOB.
N3menenune BekTopoB E u D Ha rpanuiie paszena AByX IUAJIEKTPUKOB.
Pacnipenenenne 31eKTpUYECKUX 3apsioB Ha MpoBojgHUKE. HampskE€HHOCTh moss BOIU3U
MOBEPXHOCTH 3apsKEHHOT'O IIPOBO/IHUKA.
OnexkTpoaBmxkytas cuiia. O600mEHHBIN 3akoH OMa /1T HEOAHOPOAHOTO YYaCcTKa IEMH.
Pa6ota, momtHOCTB, 3akoH [koyns-Jlenna.
PaszserBnénnrie nienu. [Ipasmna Kupxroda.
Cratuyeckoe MarHUTHOE 110JI€ B BakyyMe. Bektop maruuTHO# nHaykuu. 3akoH buo-Casapa-
Jlannaca.
MarsauTtHoe noje KpyroBoro Toka. MaraHutHoe nosie ABMKYLIET0Cs 3apsa.
3akoH AMmnepa. Cuna, 1eHCTBYIOIIas Ha IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Cuna JlopeHnua. J[BukeHue 3apsyKeHHOM YaCTUIIBI B OJJHOPOIHOM MAarHUTHOM IIOJIE.
O dexr Xomna.

[upkynsiuus BEKTOpa MarHUTHOW MHIYKIIUH.
PaboTa mo mepemernieHunto MpoBOTHUKA U KOHTYpPa C TOKOM B MAarHUTHOM TIOJIE.
MaruuTtHoe noJse B BemecTBe. HaMarHn4eHHOCTh U HaNPS>KEHHOCTh MArHUTHOTO TOJIS.
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80.
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87.
88.

89.
90.

91.
92.
93.

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB.
OneKTpoABMKYyIIas cuia (3.1.¢c.) MHAyKuuu. [Ipupona siBieHus 371eKTpOMarHUTHOW MHYKLIUH.
SBneHre caMOMHIYKIMU. B3anMHas MHIyKIIMSI.
DHeprus MarHUTHOTO TIOJI.
BuxpeBoe 351eKTpudeckoe noie.
VYpaBHenus Makcsesia.
XapakTepUCTUKU FaApMOHUYECKUX KOJIEOaHU.
Crno)xeHre rapMOHHUYECKUX KOJICOAHHI.
KBa3zucranuonapuele Toku. CBOOOAHBIE 3JIEKTPOMArHUTHbBIE KOJIOAHUS B KOHType 0e3
AKTUBHOI'O COIIPOTHBIICHUS.
CBOOOIHBIC 3aTyXaOIINE IIEKTPUICCKIE KOJIeOaHUs B KOHTYPE.
BoinyxneHHbIE 25IeKTpuUeckre Kojebanus. SIBnenue pezonanca. [lepeMeHHbI TOK.
YpaBHEHUS IIIOCKOH U c(hepUIECKOi BOJH.
Hanosxxenne (uarepdepenuns) BoaH. CTOSIYME BOJIHBL
D¢ dexr Homnepa ams 3ByKoBbIX BoaH. OnTrueckuii a¢ ekt Jormepa.
ONEeKTPOMarHUTHHIE BOJIHBI.
OHeprus 3J1eKTPOMArHUTHON BOJIHBL. IHTEHCUBHOCTD M UMITYJIbC 3JIEKTPOMArHUTHOM BOJIHBI.
Nurepdepennus ceera. Meroa FOunra. lupuna nonoc naTepepeHIum.
WuTepdepeHius npu OTpakeHUH MpU OTPAKEHUU OT TOHKOM MPO3payHOM IIIACTUHKH.
Konpa Herotona.
Hudpaxnus csera. [lpunnun I'oiirenca-dpenens.
Merton 300 ®penens. 30HHas MIACTUHKA.
Judpaxius Ha KpyTrjoM OTBEPCTUHU U HEIIPO3PAYHOM JUCKE.
Judpaxus ot memnu.
JudpaxknuonHas pelerka.
CrnekTrpanbHoe pasiiokeHue. Paspematomias ciocOOHOCTb PEIIETKH.
Judpaxius Ha IpOCTPaHCTBEHHBIX peléTkax. {udpakuus peHTTeHOBCKUX JTy4el.
[Tonspuzanus ceeta. [longpuzanus npu oTpakxeHUu U npenomieHuu. 3akoH bprocrepa.
[Tonstpu3sanus npu ABOMHOM JIy4YEpeIOMIICHUH.
3akoH Maittoca.
TemmoBoe uznyuenue. 3akoH Kupxroda.
3akon Credana-bonbimana. 3akoH cmenieHus: Buna.
®opmymna [Imanka.
Buemnwnii poroaddexr.
®otonbl. OnbiT bote (MeToa coBNaeHMIN).
Opdext Komnrona.
TopMoO3HOE PEHTI€HOBCKOE M3TyuyeHue. XapaKTepUCTUYECKOE PEHTTEHOBCKOE U3IIyuYeHHE.
JlaBiieHue cBera.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyina banbmepa.
OnemenTtapHas Teopus bopa. OnbiT ®panka u ['epua.
I'mnoresa ne bpoitns. BoaHOBBIE CBOMICTBA BEIIECTBA.
[IpuHIMIT HEONIPEIEIEHHOCTH.
Bonnosoe ypaBuenue lllpeaunrepa. ®uznueckuit cmbicn W-pyHKIum.
KBaHTOBaHME Y)HEPTUU SJIEKTPOHA B OJJHOMEPHON TOTEHIUAIBHOU sIME.
['maBHOE 1 OpOUTAILHOE KBAHTOBBIE YNCIIA.
[TpocTpaHcTBEHHOE KBaHTOBaHHE (MarHUTHOE KBAHTOBOE YHCJIO).
Cnun snektpona. Onsit llTepHa u ['epnaxa.
Pacnipenenenne 31€KTPOHOB MO YHEPTETUYECKUM YPOBHAM aToMOB. [IpuHnmmn [Taynn.
[[InprHa crieKTpanbHbIX TUHUNA. TOHKAs CTPYKTypa CHEKTPAIbHBIX JIUHUM.
Brinyxnennoe uznydenue. Jlazepsl.
OYHKIUS pacHpenesieHns i1 BbIPOXKJIEHHOro raza ¢pepMuoHoB. DYHKIMS pacnpeesieHus
®epmu-/lupaxa.
dynkuus pacupeneneHns bo3e-OiHmTelHA.
[TonsiTe 0 HOpMabHBIX KoJeOaHUAX pemeTKdu. CHeKTp HOPMaIbHBIX KOJeOaHUN PEelIeTKH.

DoHOHEI.

Xapakrepuctudeckas Temneparypa Jledas.

TemnoemkocTh TBepAbIX Teu (Teopust [Jebas).

Pacmienyienne sHepreTHYeCKUX YpOBHEH W BO3SHUKHOBEHHE 30H MpU 0OpaszoBaHHUU
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CoNoO RwWhE

KPUCTAJUIMYECKOU PEIIETKH.

JlnHamMuKa 3J€KTPOHOB B KPUCTAIIIMYECKOM PEIIETKE.
DIEKTPOIPOBOAHOCTh METAIIIIOB.

IIpupona cBepxnpoBoaumMocTu. KauectBeHHblie nosioxenus Teopun bKI
CobcTBeHHast TPOBOAMMOCT MMOIYIPOBOAHHUKOB.

DoTONPOBOAMMOCTD (BHYTpEHHUN GOTOIPDEKT).

TepMoaneKkTpuyecKue sBICHUS.

p-N mepexon.

9.1.3. [IpuMepHBbIii MepedeHb BONMPOCOB JJIsl 3alIUTHI JIA00PATOPHBIX PadoT

. Kak HampaBieHbl OTHOCUTEIBHO APYT Apyra yIioBas CKOPOCTb U YIVIOBOE YCKOPEHUE TOYKH,

€CJIM JIMHEWHAsl CKOPOCTh YMEHBIIAETCS CO BPEMEHEM.
Kakoe cBOMCTBO T XapakTepru3yeT MOMEHT UHEPLIUU?

. B uém CXOACTBO M pa3jIv4yru€ MECXKIAY OCHOBHBIMHM 3aKOHaAMW JUHAMHKH IIOCTYIIATCIBHOI'O H

BpaIIaTeIbHOTO JIBUIKEHU?
KakoB Buj pacnpenencHus MakcBeia mo abCoMFOTHBIM 3HAYSHHUSIM CKOPOCTHU U TIO0 TIPOSKITUSIM
CKOPOCTH Ha OCh X?

. Uto Takoe MOJIApHas TCIIOCMKOCTb HPU IMOCTOAHHOM JABJICHMU W YTO TAKOC TCINIOCMKOCTBb

npu nocTossHHOM o0beme? [Ipuunnsl pazanunsa?

. Uto Takoe HaAIIPsAKCHHOCTb U IIOTCHLOHAJI 3JICKTPOCTATHYCCKOI'O noys? Kakas MCKAY HHUMU

CBSI3b?
Kakoii pu3ndecKkuii CMBICII OTHOCHTEIBLHOU JTUAICKTPHUECKOMN MTPOHUIIAEMOCTH ?

. HonepeqHHe CCUCHUS YCTBIPEX OECKOHEYHO JJIMHHBIX IIPAMBIX IIPOBOJHHUKOB PACIIOJOKCHBI B

BepIlMHAX KBajpaTa. Bce TOkU oauHAKOBOW BenMunHbl. Kak M0KHBI OBITh HAIPaBJICHBI TOKH,
4TOOBI COOMIOAANIOCH YCIOBUE:

1) MarHuTHOE MOJIE B [IEHTPE KBaApaTa PaBHSIOCH HYIIIO;

2) pe3yabTHPYIOIINI BEKTOP MATHUTHOM WHIYKIIMU ObLT HAMIPABJICH T10 OJHOW U3 THaroHayIeH
KBaJIpaTa,

3) MarHUTHOE IOJIE B LIEHTPE KBajpaTa ObLIIO0 MAKCHMAIbHO BO3MOKHBIM?

. HpOTOH " DJICKTPOH, UMCIOIIUC OJUHAKOBYIO CKOPOCTH, NOIMAAAa0T B OAHOPOAHOC MArHHUTHOC

noJje, UHAYKIUs B KoTOporo neprnenaukyisipHa ckopocTu yactuil. Kak OyayT pasznuyarbes ux
TPaeKTOpUu?

KakuM 10mKHO OBITH COOTHOILIEHME MEXIy 3JeMeHTaMH KojebarenpHoro kontypa (R, L, C),
YTOOBI B KOHTYPE CMOIJIU CYIIECTBOBATh 3JIE€KTPOMArHUTHbIE KojeOaHus?

Uewm onpenensiercs pa3HOCTh (pa3 MEXIy TOKOM M MPHIOKEHHBIM K K0JIEOATEIbHOMY KOHTYpY
BHEITHUM HaIpsiKeHUEM?

B ueM 3akirodaeTcs pusnueckuii cMbICI MOHATHUSA "oNTHYECKas AJIMHA ITyTH"?

Bo3smoxHo nu npu nudpaxuuun @payHrodepa Ha KpyrioM OTBEPCTHHM HaJIMYUME MUHHMyMa B
HEHTpe AUPPAKIIMOHHON KapTUHBI?

B uém 3akirouaercs sBiaeHue Audpakum ceera?

Yo Ha3bIBAaETCs CIEKTPAIbHON INIOTHOCTBIO SHEPTETUYECKON CBETUMOCTHN ?

Yro Takoe «kpacHas rpanuna» ¢porodddexra? Uem 00ycrnoBieHO ee HATUYUE U TIOJI0KEHNE Ha
IIKaje JJIUH BOJIH?

[ToueMy B KBaHTOBOI MEXaHUKE HEMPUMEHUMO MOHATHE TPAEKTOPUU MUKPOUYACTULIbI?

Kakumy KBaHTOBBIMHU UYHCIAMM XapaKTEPU3YIOTCSI COCTOSIHMS 3JEKTpoHOB B atome? Kakue
3Ha4YeHUs OHU MOTYT npuHUMaTh? Kakue mpaBuia oTOopa CyIecTBYIOT AJisi KBAHTOBBIX YHCEI?
KakoB cMbICIT TOHATHI «BaJIEHTHAs 30Ha», «30HA IPOBOJAUMOCTIY, «3alpEIICHHAs 30Ha»?

9.1.4. lIpumepHbIii NepeyeHb BONPOCOB /1JIs1 KOJUIOKBHYMa

KunemaTuka noctynaTesibHOrO IBUKEHUSI.

JlnHamuka MaTepuanbHOM TOUKH.

Kunernyeckas sneprus. Pabora u MOIITHOCTB

YpaBHEHHE TMHAMUKH BPaIaTEIbHOIO JIBUKEHNS OTHOCUTEIIBHO HEMOIBUKHOM OCH

MowmenT unepuuu, Teopema llteitnepa

3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPrUn

Buytpennss sueprus. Ternora u pabora. [lepBoe Hauano TepMoIuHAMUKH
dyHkuua pacnpeneneHns Makcseia

bapomerpuueckas hopmyna. Pactipenenenne bonsiimana
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7.

YpaBHEHUE COCTOAHUS UI€alIbHOTO Ta3a. M3onpornecchl

OHTponus. PU3NYECKUN U CTATUCTUYECKUI CMBICI SHTPOINHI
DnekTpuyeckoe nojie. Hanpssk€HHOCTD 3JEKTPUYECKOTO TOJIA

[ToTenmman. Pabora cui 37eKTpOCTAaTHIECKOTO OIS

CBs13b MEXy HaPSHKEHHOCTHIO 3JIEKTPOCTATHUECKOTO MOJISL M TOTEHIIUAIOM
[Tonsipu3zanus AUAIEKTPUKOB

Onextpoasuxyias cuia. O600mEHHBIN 3akoH OMa U1 HEOTHOPOAHOI'O YYacTKa IeTu
PaszBerBnénnsie nienu. [IpaBmna Kupxroda

CraTuyeckoe MarHuTHOE I0Jie B BakyyMe. BekTop MarHMTHOM WHAYKUMH. 3akoH buo-
CagapaJlamaca.

MarauTHo€e noJjie KpyroBoro Toka.

Cuna, neficTByoI1as Ha IPOBOJAHUK C TOKOM B MArHUTHOM I10JI€

JIBr>KeHUE 3apsHKEHHON YacTUIIBI B OJJTHOPOJIHOM MAarHUTHOM TI0JI€

Pabora o nepemenieHuIo MpoOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0JI€
DIEeKTPOABMKYIIAsE cuiia (3.11.C.) HHIYKLHUH.

DHeprusi MarHuTHOTO TOJIst

XapakTepuCTUKH TAPMOHUYECKUX KOJIeOaHUH

CBOOOIHBIC HE3aTyXAIINE KOJIeOaHuUs

CB0OOHBIC 3aTYXAIOIINE ATEKTPUUECKUE KOJICOAHHS B KOHTYPE
Brinyx1eHHBIE 2JIEKTpUUECKHEe KojeOaHus. SIBIeHue pe3oHaHca

YpaBHeHUs JI0CKON U chepruuecKOoi BOIH

Oddext Jlorrepa mms 3ByKOBBIX BOJIH

DNIeKTPOMArHUTHBIE BOJHBI

Wnrepdepennus cera. Meton FOnra

Judpaxnus ot menu

JudpaknuonHas pemerka

ITonsipusanus ceera

Tenmooe nznyuyenne. 3akoH Credana-bonbivana

Buemmnuii potorddexr

Oddext Komnrona

[laBienue cera

OnemeHTapHas Teopus bopa

I'unoresa ne bpoiinsa. BoiHOBBIE CBOMCTBA BEIECTBA

[TpuHIIMT HEONPEAENEHHOCTH

Bonnosoe ypasuenue lllpeaunrepa

['maBHOE U OpOUTAILHOE KBAHTOBBIE YHCIIA

Pacnipenenenuie 31eKTPOHOB MO SHEPTETUYECKUM YPOBHSIM aTOMOB

9.1.5. [IpuMepHbIii NepeyeHb BAPHAHTOB (3a1aHMI1) KOHTPOJIbLHBIX PadoT

. qepe3 CKOJIBKO CCKYHJ BCKTOp CKOPOCTHU T¢CJIa, 6p0H_IeHHOl"0 noa yriom 32°k TOpHU30HTY C

HavyaJbHOM ckopocThio 11 M/c, OyAeT cocTaBisATh C TOPU30OHTOM yroi 14°?

. ABTOMOOUJIb C BBIKITIOYEHHBIM MOTOPOM CKAaTBIBAE€TCSA MO HAKJIOHHOW JIOPOTe C TMOCTOSTHHOM

CKOPOCTBIO. YTOJI HaKkJIOHa JOPOTH K FOPU30HTY paBeH 35°. UeMy paBeH K0d3(DPUIMEHT TpeHUs
MEXJly KoJiecaMU aBTOMOOMJISL U 10pOroi?

. JBa tenma maccamu 553 T u 853 T CBsI3aHBI TOHKOM HUTHIO, MEPEOPOIIEHHON uepe3 O0i10k. biok

3aKpeIIEH Ha KParo CTOJA, 0 TOPU30HTAIIBHON MMOBEPXHOCTU KOTOPOIO CKOJIB3UT BTOPOE TEJO.
KakoBa cuna HaTspkeHUs] HUTH Y BToporo Tena? KoaduimeHT TpeHus o MOBEpXHOCTh CTOJIA
0,38. B1ok cunTaTh CIUIOMIHBIM JUCKOM Maccoil 337 T.

C Kakoi CKOPOCTBIO JIOJIKEH JIETETh CHApsA Macchl 65 Kr, 4T0ObI IpH yaape ¢ cyaHoM maccel 80
T nocnennee nMony4nsno ckopocts 44 cm/c? Y aap cuuTath HEYyIpyTrum.

. B munmnHape noa nopirHeM HaxoauTcst Bogopox maccoit 57 r npu temnepatype T1 =428 K. I'a3

CHayaJla pacIIMpUiICsS aauadaTUYeCKH, YBEIWYMB O0BEM B TpH pasza, a 3aTeM ObUI CKar

M30TePMUYECKU, TPHIEM 00BEM Ta3a YMEHBIIHWICSA B TATH pa3. HaliTu KoHeUHyI0 TeMIiepaTypy
rasa T2.

. I/ICHOHBS}/H pacnpeaciiCcHuc MaKCBeJ'IJ'Ia, OIPCACIIUTEL B IIPOLCHTAX OTHOCUTCIIBHOC YHCJIO

O/IHOATOMHBIX MOJIEKYJ Ta3a, MMEIIIHUX KUHETHYECKYI0 SHEPrulo, OTJIMYAIOLIYIoCS OT €€
cpennero 3HaueHus Ha 0,88%. ['a3 HaXOUTCA B TETJIOBOM PABHOBECHHU.
OueHb JJIMHHAS TOHKas IpsiMasi IPOBOJIOKA HECET 3apsijl, pABHOMEPHO PACTIPECICHHBINA MO €&
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

agrONE

muHe. OnpenenuTs JUHEHHYIO TUIOTHOCTD 3apsijia, €CIM HANpsHKEHHOCTD TOJIsl HA PAacCTOSHUU
77 cM OT IpOBOJIOKHU paBHa 24 B/cm.

. Kakyio pabGoty Hamo coBepimTth, 4TOObI MEPEHECTH B BO3AyXe TodeuHbIH 3apsa 37 uKn u3

0ECKOHEYHOCTH B TOYKY, HaXOISIUIYIOCS Ha pacCcTOIHUU 23 CM OT MOBEPXHOCTHU
METaJUIMYECKOro Iapa, MoTeHuuan kotoporo /45 B, a paguyc 7 cm?

. Me>1<z[y 06KJ'IaI[KaMI/I IIJIOCKOT'O KOHACHCATOpAa HAaXOAWUTCs HU3O0JIMpYIoIasa IJIaCTHHa TOJIIITUHOMN

278 MKM ¢ IHPJIEKTPUYECKON MpoHHUIaeMocThio 5. Ilmomane kaxmon oOkmamkm 501 cm2.
Kounencarop 3apsiken no HanpsbkeHus 440 B u orkmiouen or umctounuka. Kakyro
MEXaHUYECKYI0 pabOTy HaZ0 COBEPILIUTH, YTOOBI BEIHYTH IJIACTUHY U3 KOHAeHcaTtopa? Tpenuem
peHeOpeyb.

[To 1ByM GECKOHEYHO JUIMHHBIM MapauIeIbHBIM MTPOBOJIHUKAM, JIEKAIUM B OJHON IIIOCKOCTH,
TEKYT IMPOTHBOIIOIIOXKHO HampasiieHHbIe TOKK 36 A 1 36 A. Haiitu Hanpssk€HHOCTh MATHUTHOTO
10JIs1 IOCEPEANHE MEXly IPOBOIHUKAMH, €CIIM PACCTOSIHUE MEXAY HUMU paBHO 19 cM.

JIBa [UIMHHBIX MapajuIeTIbHBIX MPOBOIHUKA C ToKamMu 47 A 1 12 A pacnosioKeHbl Ha PacCTOSHUH
7 cM apyr ot apyra. Toku B IPOBOAHMKAX TEKYT B OJIHOM HampasieHHH. Kakyio paboTy Hy)HO
COBEpUINTH HAa | MeTp JJIMHBI TPOBOJAHUKA, YTOOBI Pa3ABUHYThH UX 10 paccTosiHus 29 cm?

B HemoaBuxHOM IMdTe BUCUT MasSTHUK, Nepuona koiebanui kotoporo 2 c. C Kakum
YCKOpPEHUEM JOJKEH JBUTaThes TUQT, 4TOOBI Mepruo1 KojaeOaHui ATOro MasiTHUKA CTaJl paBHBIM
5 ¢? YckopeHue cuuTaTh MOJI0KUTEIBHBIM, €CJIM OHO HAMPABIIEHO BHU3

JIBa KaTepa ABIKYTCS HABCTpedy ApYT APYTY C OJMHAKOBOM CKOPOCTHIO, paBHOM 5 M/c. C mepBoro
KaTepa MOChLIAIOT YJIBTPA3BYKOBOM curHai yactoToi 141 kI'11, KOTOpHIi OTpaskaeTcst OT BTOPOTO
Karepa U npuHuUMaercsa Ha nepsoM. Omnpenenuts B KI'11 yactoTy npunstoro curaana. CkopocTb
3ByKa B Bojie paBHa 1500 m/c.

B onsiTe FOHra paccrosinue mexay mensmu pasHo 0,616 mm. Ha kakoM paccTosiHUM OT wiesen
CIIEAyeT PACHOJIOKHUTh KPaH, YTOObI MHUPHHA HHTEP(HEPEHIIMOHHON TTOJIOCH OKa3alach paBHON
1,262 MMm? YcTaHOBKa OCBEIIAETCSI MOHOXPOMATHUYECKUM CBETOM C JYIMHOM BOJIHBI, paBHO# 500
HM.

Ha mens mmpunoit 13 MKM magaeT HOpMaaIbHO MOHOXpOMAaTH4eckuil cBeT. OnpeaenuTs B HM
IJIUHY BOJIHBI, €CJIM YyroJ MEXJAy IepBOHAaYallbHBIM HaMpaBlICHHEM IydykKa CBETa H
HampaBlieHueM Ha 8-10 TéMHYIO NU(PaKIMOHHYIO MOJIOCY paBeH 17°.

JlinHa BOJIHBI, COOTBETCTBYIOIIAs MAaKCHUMyMYy OSHEPTHH B CIEKTPE H3JIy4eHUs aOCOIIOTHO
yépHoro Ttena, paBHa 838 HM. HaliTu MOIIHOCTH TEMJIOBOrO W3IY4YEHMs, €CIU IUIOLIa/b
M3ITy4aroleil MoBepXHOCTH paBHa 93 cM.

Kakas nons sHeprum (poToHa M3pacxojoBaHa Ha padOTy BBIPBIBAHMS (POTORJIEKTPOHOB, €CIU
KpacHas Tpanuna ¢otoddpdexra paBHa 250 HM W MaKCUMalbHas KHHETHYECKas JHEPTHUs
¢$oT031eKTpOHOB paBHa 1 3B?

Kakas nons sneprum ¢gotona npu 3¢ ¢pexre KomnToHa npuxoauTcs Ha JIEKTPOH OTAAYH, €CIU
¢doron nmperepren paccesHue Ha 180°? HauanbHas sHeprus gporona paHa 200 k3B.

Hcnonp3ys npunnun [laynn, ykas3ars, Kakoe MaKCUMAJIbHOE YHCIIO JIEKTPOHOB B aTOME MOTYT
UMETh OJIMHAKOBBIMHM IJIABHOE N = 5 U CIIMHOBOE MS = -1/2 KBaHTOBBIE YHCIIA.

BreraucnuTe sHEpruto, KOoTopasi Heo0XouMa, 9YTO0BI MePEeBECTH MUKPOYACTHUIYy Maccor 3-107-9
KT, 3aKJIFOYEHHYI0 B OJHOMEPHOH MOTEHIMANbHOU siMe mupuHO a = 331 HM, ¢ 6-TO
HHEPTreTUYECKOro ypoBHs Ha 7-i. OTBET BhIpa3uTh B 3B.

Mertann HaXoAWTCS IPU TeMIeparype adCcoaoTHOro Hyss. OnpeneauTb OTHOCUTEIbHOE YHCIIO
AJIEKTPOHOB, SHEPTHSI KOTOPHIX OTJIMYAETCs OT sHeprun Oepmu He Oosiee ueM Ha 16%. OTBeT nath
B IIPOLIEHTAX.

Ha atom Bomopoma manmaer ¢OTOH M BBIOMBAeT 3JEKTPOH C KUHETHUYECKOW sHepruei 3 sB.
Brruncnute sHEpruto najnatomiero gotona (B 3B), ecau atoM Bogopoaa HaX0AWICS B COCTOSIHUU
C TJIABHBIM KBAaHTOBBIM YHCIIOM 1.

KakoBa BEpOATHOCTb TOr0, YTO JAHHBIM aTOM B M30TOIE PaJMOAaKTUBHOIO 3JIEMEHTA, IEPUOJ
noJtypacmajaa KOToporo 2 CyTOK, pacrajieTcsi B TeUeHNe OJIKalIeld CeKyHIbI?

9.1.6. Tembl J1aGOpPaTOPHBIX PadoT

KunemaTnka paBHOYCKOPEHHOIO BPalllCHUS

MoOMEHT MHEPLMH TBEPBIX TEIL.

Junamuka masitHuka O6epoeka

N3yuenune pacnpenenenus Makcpemia

OrnpezenieHre OTHOIICHHSI TeTUTIOEMKOCTel Ta3za metonoM Kiemana u Jlesopma
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W3yueHne 3IeKTpOCTaTUIECKOTO TOJIs

M3yueHne CBOMCTB TUAJIEKTPUKOB B ITOJIE TNIOCKOTO KOHAEHCATOpa
M3ydeHre MarHUTHOTO TIOJIsl HA OCH KPYTOBOTO BUTKA
Onpenenenne yaeibpHOTO 3apsijia SJIEKTPOHA METOJI0M MarHeTpoHa
10. U3ydveHue 3aTyXaroUux 3JIEKTPOMArHUTHBIX KOJCOaHUH

11. U3ydveHue BBIHYKICHHBIX AJIEKTPOMATHUTHBIX KOJICOaHUI

12. Nzyuenune untepdepeHITUH JIA3EPHOTO U3ITYICHHUS

13. Uzyuenue audpakiuu Ja3epHOTO U3ITYUCHUS

14. VzyueHue TEMI0BOTO M3ITyYCHUS

15. Uzyuenue BHemHero ¢porodddexra

16. IIpoBepka COOTHOIICHUS HEOTIPEICICHHOCTEH st (POTOHOB

17. U3ydveHue crieKTpa U3Iy4eHHUs: aTOMOB BOJIOPO/Ia

18. OmpeneneHue MMPUHBI 3aPEIICHHON 30HBI MTOJIYIIPOBOIHHUKA MO TEMIIEPATYPHOU 3aBUCUMOCTH
00paTHOTO TOKa J1oja

cCOoxNe

9.2.MeToanyecKue peKoOMeH 1A

VY4eOublii MmaTepuan wusznaraercs B ¢opMme, Mpeanoyiararonieil camMoCTOSITeNbHOE MBIIUICHHE
CTYAECHTOB, camoo0OpazoBanue. [Ipr 3ToM camocTosTenbHas paboTa CTYACHTOB UTPAET PEIIAIOUIYIO POJIb B
XOZI€ BCETO Y4eOHOT0 IpoIriecca.

Havarp m3ydeHue AUCHUIUIMHBI HEOOXOIUMO CO 3HAKOMCTBA C paboueil MporpaMMoil, CIIHCKOM
y4e0HO-METOIMIECKOT0 U IporpaMMHOro obecredenusi. CamocrosTenbHas paboTa CTyJeHTa BKIIIOYAeT
paboTy ¢ y4eOHBIMH MaTepHajaMH, BBITIOJHCHHE KOHTPOJIBHBIX MEPOIPHITHHA, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM.

B nporecce u3yueHus TUCHUILUIMHBI AJI Ty4YIIEr0 OCBOEHUS MaTepHalia HeOOXOAUMO PEryIspHO
oOpamaTeCsi K PEKOMEHJyeMOW IUTepaType M HCTOYHHKAM, yKa3aHHBIM B YYeOHBIX MaTepuaiax;
MOJIb30BaThCA uepe3 KaOWHEeT CTyJeHTa Ha caiiTe YHuBepcuTeTa 0oOpa3oBaTEeNbHBIMH pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKkKe OOIIeOCTYTHBIMA UHTEPHET-TIOPTallaMu, COACpKAIIUMU
HAyYHO-TIONYJISIPHBIC U CIICITHATM3HPOBAHHBIC MATEPHAIIBI, TIOCBSIIICHHBIC PA3JIMYHBIM aCTICKTAM YYeOHOM
JUCITUTUTUHBL.

[Ipu camocTOATETHHOM U3YUYEHUH TEM CIIEyHTE pEeKOMEHIAIIHSIM:

— YTEHUE WM NPOCMOTP MaTepHuala OCYLIECTBISHTE €O CKOPOCTbIO, JOCTATOYHOM Ajd
WHJMBHUIyalbHOTO TOHMMAaHUS W OCBOEHHSI Marepuaia, BbIAENAs OCHOBHBIE HJEU; HAa OCHOBaHUU
M3YUYEHHOT'O COCTaBUTh Te3uChbl. OCBOMB MaTepuall, MONBITATHCS COOTHECTU TEOPHUIO C MPUMEPAMH U3
MPAKTUKH;

— €CIIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIE WIJIM MaJIO3HAKOMBIE TEPMHHBI, CIEAYET BBIACHUTbH UX
3Ha4YEHHE JIJIl NOHUMAaHUs JalbHEHNIIero MmaTepuana;

— OCMBICTTUBANTE MPOUYUTAHHOE U U3YUEHHOE, OTBEUANTE Ha MPE/JI0KEHHBIE BOMPOCHI.

CryneHTsl MOTYT MOJy4aTh WHAWBHUyalbHbIE KOHCYJbTAIlMU, B T.4. C UCIOJb30BAaHUEM CPEICTB
TEJICKOMMYHHUKAIIUH.

[To mucnuniauHe MOTYT TPOBOIAUTHCS JOMOJIHUTENBHBIE 3aHATHS, B T.4. B ¢GopMe BeOHWHAPOB.
Pacnincanne BeOMHApOB M 3amucu BEOWHAPOB IMYOJMKYIOTCS B JJIEKTPOHHOM Kypce / 3JIEKTPOHHOM
YKypHaJie IO TUCIHIUINHE.

9.3.TpeOGoBaHu K OLIEHOYHBIM MATEPHAJIAM [IJISl JIML C OTPAHHYEHHbIMH
BO3MOKHOCTSIMM 310POBbSl 1 HHBAJIUI0B

Jng nmun ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSMM 3J0POBbS W HMHBAJIUAOB NPETYCMOTPEHBI
JIOTIOTHUTENIbHBIE OLIEHOUHBIE MaTepuasbl, MepedeHbh KOTOPHIX yka3zaH B Tabmwuie 9.4.

Tabnuma 9.4 — JlOMOJHUTENbHBIE MaTePUANBl OICHUBAHHSA JUIS JIUI[ C OTPAaHHYCHHBIMHU
BO3MOXHOCTSAIMH 3JI0POBbS M MHBAJIWIOB

Bupl 1ONOTHUTENBHBIX OLIEHOUHBIX | DOPMBI KOHTPOJIS U OLICHKH
Kareropuu oOyuaromuxcs

MaTepualioB pe3ynbTaToB 00yUeHUs
C HapyeHusAMH cityxa TecTbl, NMCEMEHHBIE [IpenmyniecTBeHHO MUCbMEHHAs
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI IIpOBEpKa
K 3a4eTy, KOHTPOJIbHbIE pabOThI
C HapyIeHUsAMHU 3peHus CobecenoBaHue M0 BOIIPOCaM K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, ONPOC M0 TEPMUHAM poBepKa (MHAUBUIYAIBHO)
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C HapyueHusaMHu ONOPHO- Pemienue qucTaHIIMOHHBIX TECTOB, [Ipeumy1iecTBEHHO
JIBUTATEJILHOTO armapara KOHTPOJIbHBIE pa0OThI, MUCbMEHHBIE |  TUCTAHIIMOHHBIMH METOAAMHM
CaMOCTOsTeNIbHBIE Pa0OTHI, BOIIPOCHI

K 3aUeTy
C orpaHu4eHusIMH 110 TecTbl, MUCEMEHHBIC [Tpeumy1iecTBEHHO MpOBEpKa
00111EMEANLINHCKUM CaMOCTOSITENIbHBIE pa0OTHI, BOIIPOCHI | METO/IaMU, ONPEAEIIAIOIUMUCS
MOKa3aHUsAM K 3a4€Ty, KOHTPOJIbHBIC padOTHI, UCXOSl U3 COCTOSIHUS
YCTHBIE OTBETHI oOyuJaroierocsi Ha MOMEHT

IIPOBEPKU

9.4.MeT0}II/I‘{GCKI/Ie PECKOMEHIAIUH MO OMCHOYHBIM MaTepuajjdamM IJid JUIl ¢ OrPpAaHNYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbS U UHBAJINI0B

Jns nuI ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M WHBAIMJOB TIPEIYyCMAaTPUBAETCS
nocTynHas popMa npeaoCTaBICHHS 3aJaHHi OLIEHOYHBIX CPEJCTB, @ UMEHHO:

— B IIeYaTHOU (hopMme;

— B [1€4aTHOU (hopMe ¢ YBEIMUYCHHBIM LIPUPTOM;

— B (hopMe 3JIEKTPOHHOT' O IOKYMEHTAa;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHMsl BCIIYX;

— Mpel0CTaBJICHUE 331aHUs C UCIIOIb30BAHNUEM CYpJOIIEpEBOAA.

JIuam ¢ OrpaHM4YeHHBIMH BO3MOXKHOCTSMHU 37I0POBbS M HMHBAIMJaM YBEJIMYMBAETCS BpeMs Ha
IOJITOTOBKY OTBETOB Ha KOHTpPOJIbHBIE BONpOCHL. /[l Takux oOywaromuxcs IperycMaTpUBaeTCs
nocTynHas popMa npeaoCTaBICHHsI OTBETOB HA 3aJJaHUs, & UMEHHO:

— NUCbMEHHO Ha OyMmare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCHCTCHTA,

— MPE/ICTaBIEHUE OTBETOB YCTHO.

[Iponerypa onieHNBaHUS PE3yIbTATOB O0YUESHHS JIUI] C OTPAaHHYEHHBIMHA BO3MOKHOCTSIMUA 3JI0OPOBbSI
U MHBAIYAOB 1O JUCLUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBieHue uHpopmanuu B (opmax,
a/lalTUPOBAHHBIX K OIPAaHUYEHUSM UX 3/10POBbs U BOCIIPUSTUS UHPOPMALIUY:

J1st il ¢ HAPYIIEHUSIMH 3PeHu:

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B IeyaTHO! (hopMe yBEIIMYEHHBIM HIPUPTOM.

J1st il ¢ HAPYIIEHUSIMH ¢JIyXa:

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B IIe4aTHOM (opMme.

J1st Il ¢ HAPYIIEHUSIMH ONOPHO-IBUTaTEJLHOI0 anmapara:

— B (popMe JIEKTPOHHOTO TI0KYMEHTA,

— B IIe4aTHOU (opme.

[Iprn HEOOXOOUMOCTH IS JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBbS M WHBAIIMIOB
TpoIieTypa OIEHUBAHUS PE3yJIbTATOB O0YUSHHSI MOXKET ITPOBOIUTHLCS B HECKOJIBKO JTATOB.
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