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Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKATOpa JOCTHKEHUS
KOMIIETCHIINU

PesynbTarel 00yueHus

1. YK-1 Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTUYECKHUI aHAIN3 U
CHHTE3 HH(pOpMaluH,
HNPUMEHATh CUCTEMHBIH
MOJXO/ ISl PELICHUs
NIOCTABJICHHBIX 33134

VK-1.1 BrimosHSET ITOUCK
HE0OXOIMMOM ISl pelIeHUs
MOCTaBJIEHHOMN 3aJa4H
uHpopmanuu, eé
KPUTUYECKHUI aHAIIN3,
00001IeHHE U
MIPEICTABJICHUE HA OCHOBE
3HAHUM €CTECTBEHHO-
HAYYHBIX JUCLUILINH U
COBPEMEHHBIX
WH(pOPMaAITMOHHBIX
TEXHOJIOTHH

3Hanusi: OyHIaMEHTaIbHBIE 3aKOHBI
MIPUPOIBI M OCHOBHBIX (PH3UUECKIX
3aKOHOB B 00JIaCTH MEXaHHUKH,
MOJICKYJIIPHOH (pHU3UKH 1
TEPMOIMHAMMKH, SJICKTPHUCCTBA U
MarHeTu3mMa, KojacOaHui 1 BOJIH,
BOJIHOBOU ONTHKH; IPUYNHHO-
CJICJICTBEHHBIC CBSI3H B (PUINUCCKUX
3aKOHAaX, 00JIACTH X IPUMEHHUMOCTH.
ymeHusi: [IpuMeHATh OCHOBHbIE 3aKOHBI
U3 Pa3IMYHBIX o0nacTel (GU3HKH ISt
00BsICHEHUST PUBNICCKUX SBIICHUN U
9KCIIEPUMEHTOB.

HaBBIKH: Y CTaHABIUBATh U IPaPUICCKU
IPEJICTABIISITh IPUIHHHO-CIICICTBCHHBIE
CBSI3U B (PM3UYECKUX 3aKOHAX.

VK-1.3 Beibupaer
ONTUMAJIbHBIA BapUaHT
peleHus 3a1auu,
apryMeHTHpYs CBOU BBIOOP

3HaHus: [[prauHHO-CIICICTBEHHBIC CBSI3U
B (hM3MYECKUX 3aKOHAX, 00JACTH MX
IPUMEHUMOCTH B pa3jieax MEeXaHUKH,
MOJICKYJISIPHON (DU3UKH U
TEPMOIMHAMHUKH, dJICKTPHUECTBA U
MarHeTu3Ma, KoJieOaHui U BOJIH,
BOJTHOBOM OITHKH.

ymeHusi: Vcrionb30BaTh CTaHIAPTHBIC
QITOPUTMBI TIPOBEICHUST (PUBHUECKUX
9KCIIEPUMEHTOB U 00pabOTKH UX
pe3yIbTaTOB.

HaBbIKH: [IpoBeneHus Gpusnyeckux
W3MEpPEHUH W HCITOJIb30BAHUS Ha
MIPAKTUKE OCHOBHBIX 3aKOHOB (DU3UKH.

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
poOJIEMHON CUTYyallK Ha
OCHOBE CUCTEMHOTO
nmoaxoJaa U KpUTH4YECKOTO
aHaJu3a JIOCTYIHBIX
MCTOYHUKOB HH(GOpMauu

3HaHusi: OCHOBHBIE (PU3UUECKHE 3aKOHBI
B pa3jieliec MEXaHUKH, TEPMOIMHAMHUKH,
JNEKTPUYECTBA U MATHETU3MA,
KoJIeOaHUI U BOJIH; 00JIACTH UX
MIPUMEHHUMOCTH.

ymeHusi: Vcrionb30BaTh CTaHIApPTHBIC
QITOPUTMBI PEIIEHUST KOMIUIEKCHBIX
3a/a4 1o u3mKe.

HaBBIKH: PelllcHus KOMIIEKCHBIX
(u3HYeCKUX 3a/1a49 ¥ MCIIOJIb30BAHMS Ha
MIPaKTUKE OCHOBHBIX 3aKOHOB (DPU3UKH.

2. OIIK-1 Crocoben
pemaTh TUIOBBIC 3a/1a91
npohecCHOHATBHOM
IeATEIILHOCTHA Ha OCHOBE
3HAHUM OCHOBHBIX

OIIK-1.1 lemoHCTpUpYET
3HaHHE OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HaYK,
HEOOXOAUMBIX JUISI PeILICHHS

3HaHus: [[pUuMHHO-CIIeICTBEHHBIE CBA3U
B (PM3MYECKHX 3aKOHAX, 00JIACTH UX
MPUMEHNMOCTH B pa3feiax MEXaHHUKH,
MOJICKYJISIPHON (DU3UKH U
TEePMOANHAMHUKH, SIEKTPUIECTBA U




3aKOHOB MaTeMaTHYECKUX
U €CTECTBEHHBIX HAYK C
IPUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHKaIIMOHHbBIX
TEXHOJIOTUI

TUTOBBIX 33a4 B 001acTu
JIECO3arOTOBOK 1
nepeBonepepaboTKu

MarHeTu3Ma, KojeOaHHii U BOJH,
BOJIHOBOM ONTHKH M BO3MOXXHOCTh HX
WCIIOJIB30BAHUS JIJIS1 pEIICHUS 3a/1a4 B
00J1acTH JIECO3arOTOBKH U
JepeBOOOPaOOTKH.

ymeHusi: Vcrionb30BaTh CTaHIAPTHBIE
QITOPUTMBI TIPOBEICHUST PUBHUECKUX
IKCTIICPUMEHTOB U 00pabOTKH UX
pe3yIbTaTOB.

HaBBIKH: Vcrionb30BaTh CTaHIapTHHIE
QITOPUTMBI TIPOBEICHUST PUBHUECKUX
HKCHEPUMEHTOB 1 00pabOTKH X
pe3yIbTATOB.

OIIK-1.2 Ucnonb3yer
3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTH4YCCKUX U
€CTECTBEHHBIX HAYyK IS
pEeIICHNA THUIIOBBIX 3a/ia4 B
o0JacTu J1eco3aroToBOK 1
JepeBONepepadoTKH

sHanuA: [1oaxoasr 1 METOOEI,
UCTIOJIb3YEMBIC JIJIsI TOCTPOCHHUS
(bu3nuecKoil KapTUHBI MUpA U3
KJIACCHYECKOM, CTaTUCTUIECKON
KBAaHTOBOU (PU3UKHU.

ymeHusi: [IpuMeHATh OCHOBHBIE 3aKOHBI
U3 Pa3IMYHBIX o0nacTel (PU3UKH JIJIst
00BbsCHEHHS (U3HYCCKUX SIBJICHUH U
JKCIIEPUMEHTOB.

HaBBIKH: PereHus TUTIOBBIC 331a9H 110
¢usuke. [I[puMEHATH OCHOBHBIE 3aKOHBI
U3 pa3IMYHBIX oOnacTel GU3UKH TS
00BsiIcHEHUS PUBNUECKUX SBICHUN U
IKCIIEPUMEHTOB.

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  nmpojnomkeHust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npemecTByomux qucuuiuine: Maremaruka (YK-1), HauepratenbHas reoMeTpusi 1 HHXKEHEpHas
rpaduka (YK-1), Maremaruka (OITK-1)

N3yuaemass JOUCHMILIMHA SIBJISIETCS OCHOBOM JJIsi NPOJNOJDKEHHs (OPMHUPOBAHMS YKA3aHHBIX
KoMIeTeHIMH B creyromux aucuuiaax: Xumus (YK-1), Mexanuka (YK-1), Mexanuxka (OIIK-
1), Onexrporexnuka (OIIK-1), Temmorexuuka (OIIK-1), I'mapasmuka (OIIK-1), OcHOBBI Hay4HBIX
uccnenoanmii (YK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Hnst dopMupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSMHU SIBJISIOTCS: JIEKIIMOHHBIE 3aHATHSA, IPAKTHUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBl CAMOOOyUEHUS

Ha noctmkeHume KOHKPETHBIX Lieleld OOydeHHs HalpaBieHbl IPUMEHsSEeMble TaKTHYECKHUE
TEXHOJIOTHH: 33/1aHUs, KJIacCUYecKas JeKIusl, THPOPMAaIlHOHHbIE

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

2 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

MexaHuKa
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Jlexuus. Jlekuus 1. Kunemaruka u fuHamMuKa MaTepuanbHON
TOYKH, TOCTYNATEJIbHOIO IBUYKEHUS TBEPIOTO Tea.

2

Jlexuus. Jlekuus 2. JluHamuka BpalaTeIbHOIO ABH)KEHUS
TBeporo Tena. Pabora v sHEprus B MeXaHUKe. 3aKOHBI

[Ipaktuueckoe 3anstue. [lpaktuka 1. Kunemaruka u aiuHamuka
MaTepHaJIbHOI TOUKHU, TBEPJAOTO TEJIa.

[TpakTnueckoe 3ansatue. [Ipakruka 2. Komtoksuym "Mexanuka'.

JlaboparopHuas pabota. Jlaboparopuas padora 1. Cratuctuueckas
00paboTKa Pe3yJIbTATOB IKCIIEPUMEHTA.

JlaboparopHas pabdota. JlaboparopHas padora 2. M3yueHue
3aKOHOB BpaIlaTEJIbHOIO JIBXKCHHS HAa MasTHUKE O0epOeKa.

3amaHus U1 CAaMOCTOSTENIbHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
1. [TpopaboTka TEOpeTUUECKOTO MaTepraiia mo reMam (yueo.
nmocoOue, JIeK. Kypce):

- DIIEMEHTBI PEIATUBUCTCKON MexaHuKu. OCHOBBI ClIEUaIbHON
TEOPHH OTHOCHTEIBHOCTH;

- DIIeMEeHThl MEXaHUKU CIIOUIHBIX cpe. Obiue cBoiicTBa
JKUJIKOCTEHN U ra3oB.

2. BoinonHeHue MHIMBUYaIbHBIX TECTOBBIX 3aJaHU (3JI€K. KypcC).
3. IToaroroBka K BBIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
71a00paTOPHBIX padoT.

4. Pemienne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, deK. Kypc).
4. ITonroToBka K KOJJIOKBUYMY (y4e0. mocobue, 37eK. Kypc) 1o
TteMe "MexaHuka'.

15

OIIK-1, VK-1

MoJekyasipHas GU3HKa 1 TEPMOIHHAMHUKA

26

Jlexuus. Jlekuust 3. MoneKkynspHO-KHHETHYECKasi TEOPHUs
UJEAIBHOTO ra3a. JIeMEeHThl CTATUCTUYECKOU (DU3HKHU.

Jlexuus. Jlekus 4. OcHOBBI TepMOoauHaMUKH. [Ipumenenmne
MEPBOro Hayajia TEPMOJIMHAMUKHU K H30ITPOIIECCAM.
TepMoanHaMUYeCKUI ITUKIL.

[TpakTueckoe 3anstue. [Ipaktuka 3. MonekynasipHO-KMHETHYECKast
TEOPHsI UJCATTLHOTO Ta3a. DJIEMEHThI CTATUCTUYECKON (PU3UKH.
OCHOBBI TEPMOAMHAMHUKH.

[Ipaktuueckoe 3anstue. [Ipaktuka 4. Komnoksuym
"MonaekyisapHas pu3nka 1 TepMOarHaMuKa'.

JlaGopatopHas paborta. JlabopartopHas pabota 3. Onpenenenue
k0d(hdUIIMEHTa BI3KOCTH KUAKOCTH 10 MeToay CTokca.

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
1. I[TpopaboTka TeOpeTUYECKOTro MaTepraa o reMam (yueo.
nocoowue, MeK. Kypc):

- SIBnenuns nepenoca B razax. OMIUPUYECKUE YPABHEHUS
nepenoca: Guxka, @ypre u HeroToHA.;

- PeanbHblii ra3. Ypasuenue Ban-nep-Baansca.

2. BeinosiiHeHNe WHANBUIYAIBHBIX TECTOBBIX 3aJaHUH (3JI€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
71a00paTOPHBIX PadoT.

4. Pemenne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocooue, 3eK. Kypc).
4. ITonroToBka K KOJIOKBUYMY (y4eO. mocodue, 3JieK. Kypc) 1o
teMme "MoexkyigapHas GU3nKa 1 TEpMOIUHAMUKA'.

15

OIIK-1, YK-1




DJIEeKTPHIECTBO 1 MATHETH3M 55 OIIK-1, YK-1
Jleknus. Jlekuus 5. DieKTpocTaTHYECKOE MOJIe TOYEHHOT 0 3apsiia, 2
3apsKEHHOTO TeJa.
Jlekuus. Jleknus 6. [IpoBOAHUK B AJIEKTPUUECKOM TTOJIE. 2
JAWdIeKTPUK B 3JIEKTPUYECKOM MOJIE.
Jleknus. Jlekuus 7. MarHutHOE MoJie MOCTOSIHHOTO TOKa. 3apsij B 2
AIEKTPUUYECKOM M MATHUTOM TOJISIX.
Jlekimg. Jleknust 8. MarHuTHOE IOJIE B BEIIECTBE. 2
DJIEKTPOMArHUTHAsE MHIYKITHSI.
IIpakTrnueckoe 3ansTue. [IpakTuka 5. DIeKTpOCTaTUUECKOE 0JIE 2
TOYEUHOTO 3apsJia, 3apsHKeHHOoTo Tena. [I[poBoaHuK B
JIEKTPUYECKOM II0JI€.
[Ipaktuueckoe 3anstue. [Ipaktuka 6. 3aKOHBI MOCTOSIHHOTO TOTO. 2
Krnaccuueckas Teopus 2JIEKTPOIPOBOJIHOCTH.
IIpaktnueckoe 3ansatue. IIpaktuka 7. MarautHoe nosie B BaKyyMme, 2
B BElIECTBE. DJIEKTPOMAarHUTHAS] MHTYKITHSL.
[TpakTueckoe 3anstue. [Ipaktuka 8. Komioksuym 2
"DNEeKTPUUECTBO U MarHeTus3M'".
JlaboparopHuas pabota. JlaboparopHas pabora 4. M3yueHue 3
JIEKTPOCTATUYECKOTO MOJISL.
JlaboparopHas padota. JlaboparopHas padora 5. OnpenencHue 3
VIIEIBHOTO 3aps/a 3JIEKTPOHA METOJIOM MarHeTpoHa.
JlaboparopHuas pabdota. JlaboparopHas padota 6. 3
DKCIEPUMEHTAILHOE OMPE/IeICHUE WHIYKTUBHOCTH KaTYIIKH.
3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
1. [TpopaboTka TeOpeTUUECKOTO MaTepraia mo reMam (yueo.
nmocodue, JIeK. Kypce):
- 3aKOHBI TOCTOAHHOTO TOoro. Knaccuueckas reopust
AJIEKTPONPOBOAHOCTH;
- Yckopurenu 3apsbkeHHbIX yacTull. Jddext Xomna.
2. BoinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. [ToaroroBka K BBHIOTHEHUIO U 3aIIUTe (METOM. yKa3aHUs)
1abopaTOPHBIX padoT.
4. Pemienne MHIMBUIYaTbHBIX 3a7a4 (y4e0. mocodue, anek. Kypce).
4. TlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JieK. Kypc) 1o
TeMe ""DIIEKTPUYECTBO ¥ MarHeTH3Mm'. 30
WMuas xoHTakTHAst paboTa: 0
IToAroToBKa K 3K3aMEeHY 30
[TpoBeeHNe K3aMeHa 6

3 cemecTp

. Komnuectso | Dopmupyemeie

Bunbl v TeMbl 3aHATHIA
4acoB KOMIIETEHIIUH

KoJsie6aHusi 1 BOJTHBI 49 OIIK-1, YK-1
Jlexuus. Jlekuust 1. OcHoBbl Teopun MakcBesuia. 2
DJIeKTpOMarHuTHasl TEOPHUS CBETA.
Jlexuus. Jlekuus 2. l'apMoHMUYECKHE KOIEOaHUS U UX 2
XapPaKTEPUCTUKH.
Jlexnust. Jlekuus 3. 3aTyxaromue 1 BHIHYKICHHbIC KOJIeOaHMs. 2
Jlexuus. Jlekuust 4. Yrpyrue v aleKTpOMarHuTHbIE BOJIHBI. 2
YpaBuenue 6eryiieil BoJHbl. CTOsTYNE BOJHEL
[Tpaktuyeckoe 3anstue. [Ipaktuka 1. 'apmonndeckue Konedanus u 2




UX XapaKTEPUCTHKHU.

[TpakTueckoe 3ansatue. [Ipaktuka 2. 3aTyxatomue u
BBIHY)KJICHHbIE KOJICOaHHUS.

[TpakTnueckoe 3ansatue. [Ipaktuka 3. Ynpyrue u
3JIEKTPOMAarHuTHBIE BOJIHBI. Y paBHeHUe Oeryuieil BonHbl. Crosune
BOJIHBL.

[Ipaktuueckoe 3ansatue. [Ipaktuka 4. CamocrosiTenbpHas paboTa
"KosiebaHnus 1 BOJIHBI".

JlaGopaTtopHas pabora. JlabopaTopHas padora 1. OnpenencHue
YCKOPEHHSI CBOOOIHOTO MAJEHUs C TOMOILbIO 000OPOTHOTO
MAasITHUKA.

JlaboparopHas pabota. JlaboparopHas padora 2. OnpenencHue
CKOPOCTH 3BYKa B BO3JIYXE.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
1. IlpopaboTka TeopeTHuecKoro Marepuaia rno remam (yueo.
nmocoOue, JIeK. Kypce):

- OKCIEPUMEHTAIbHOE NIOJyYEHHUE DJIEKTPOMAarHUTHBIX BOJIH;

- [IpuMmeHeHune 3J1eKTPOMarHuTHEIX BOJIH. Panocssss.

2. BoinonHeHue MHIMBUYaIbHBIX TECTOBBIX 3aJaHU (3JI€K. KypC).

3. IloaroroBka K BBIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
71a00paTOPHBIX padoT.
4. Pemenne nHIMBAAVAILHBIX 3a7a4 (yueb. mocodue, dIIeK. Kypce).

27

BosHoBasi ¥ KBAHTOBAasI ONITHKA

59

Jlexums. Jlekmus 5. UHTepdepenys u qudpakiius CBETOBBIX BOJIH.

Jlexuus. Jlekuus 6. [lornomenue, paccestHue U JUCIEpCUs
CBETOBBIX BOJIH. Ilosisipu3anus CBETOBBIX BOJIH.

Jlexuus. Jlekuus 7. Tennosoe uznydenue. KsanroBas Teopust
[Inanka.

Jlexnust. Jlekuus 8. Buemnuit potosddext. DxcnepuMeHTalbHbIe
JI0Ka3aTeJIbCTBA KBAHTOBOW TPUPOJIbI CBETA.

Jlexnus. Jlekuust 9. Teopus cTpoeHUST MHOTOSJIEKTPOHHBIX aTOMOB
1 00pa30BaHNE ONTHYECKUX CIIEKTPOB.

[Tpaktnyeckoe 3anstue. [Ipaktuka 5. UnTepdepenuus u
JuGbpaKIus CBETOBBIX BOJIH.

ITpakTueckoe 3ansatue. [Ipaktuka 6. Bzanmonelicteue cBeta ¢
BenecTBOM. Ilossipu3anus U qucnepcusi CBETOBBIX BOJIH.

[TpakTuueckoe 3austue. [Ipaktuka 7. KBanToBas mpupoja cBera.
Termnosoe n3nyueHne n GHorodhdexT.

ITpakTnueckoe 3ansatue. [Ipakruka 8. Teopus crpoenus

MHOTI'O3JICKTPOHHBIX aTOMOB U O6D330BaHI/Ie OIITUYCCKUX CIICKTPOB.

[TpakTueckoe 3ansTue. CamocrosTenbHas padboTa "BonHoBas u
KBAHTOBAs ONTHKA'.

JlaGopatopHas pabota. JlaboparopHas pabota 3. U3yuenue
T pakIuy U3Ty4eHHs ra30BOro ja3epa Ha AUPPaKIIMOHHOM
pelIeTKe.

JlaGopaTtopHas pabota. JlabopaTopHas padora 4. OnpenencHue
JTUHEHHON AMCIIEPCHH CTIEKTPAIBHOTO anmnapara.

JlabopaTtopHnas pabora. JlabopaTopHas padota 5.
DKcnepuMeHTaIbHas IpoBepka 3axkoHa Credana-bonpiiMana.

JlaGopaTtopHas pabora. JlabopaTopHas padota 6. M3yuenue
3aKOHOB BHelIHero ¢porodddexra. Onpenenenne MHTErpaTbHON
YYBCTBUTEIBLHOCTH (POTOIIEMEHT.

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- OcHOBHBIE (HOTOMETPHUUECKUE XaPAKTEPUCTUKHU CBETA;

- ['na3 xak ontuyeckas cucrema.

2. BeimonHeHNe WHIMBHUYaTbHBIX TECTOBBIX 33JJaHUH (3JIeK. KypC,
3JIEK. KYpC).

3. [loaroToBka K BBIMOJHEHUIO U 3alIUTE (METOM. YKa3aHus)
71a00paTOPHBIX padoT.

4. Pemenre MHIMBUAYAIBHBIX 3a7a4 (yueb. mocodue, dIIeK. Kypce). 27

WHuas koHTakTHas pabora: 0

Pasgen 5. METOJUYECKUE VKA3AHUSI JUISI OBYYAIOUIUMXCSI 10 OCBOEHUIO
JIACLIUTUIMHBI

M3y4yeHne IUCHMIUIMHBI pEKOMEHIYeTCsS HayaTh C O3HAaKOMJICHHUSI ¢ paboyell mporpammoi, ee
CTPYKTYpOH M COAEp’KaHMEM pa3lesoB. YueOHBI MaTepuan CTPYKTYpHUPOBAaH, H3y4YCHUE
JUCHUITIINHBI OCYHICCTBIIAACTCA B TEMaTHIECKOHN IIOCJIICAOBATCIIBbHOCTH.
3aHfiTUS  JIEKIIMOHHOTO THINA JAIOT CHCTEMAaTU3MPOBAHHBIE 3HAHMA MO  JMCLUIUIMHE,
KOHLIEHTPUPYIOT BHUMaHUE Ha HanOoJiee CIOXKHBIX M BAXHBIX BONpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATHI PEKOMCHAYCTCA BECTU KOHCIICKTUPOBAHHUEC yT-I€6HOI‘O Martcpuaja, 06pa1uaTL BHUMAaHHE Ha
(GOpMYIHPOBKM M KaTErOpWH, PACKPHIBAIOIINME CYTh NPOOIEMBI, SIBICHHUS WM IPOLECCa;
3a(MKCHPOBATH BBIBOJIbI " HpaKTHYECKHE PEKOMEHTAITHH.
INoaroroska K 3aHATHAM CEMHUHAPCKOT0 THIIA BKJIIOYAeT O3HAKOMJICHUE C
IUIAHOM  JIAOOPATOPHOTO 3aHATUS; PA0OTy C KOHCIIEKTOM JICKIMH, BBHIOJHEHUE JIOMAIIHEro
3ajaHus, paboTy ¢ y4eOHONl M y4yeOHO-METOAMYECKON JIMTEpaTypoil, HAyYHbIMU H3JaHUSMU U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JIACIIUTIIHHBL

ConeprkaHue caMoOCTOSITEILHOI PadoThI onpeaensiercs pabodyeld NporpaMMoN JTUCIMILIMHBI,
OLNCHOYHBIMU W MCTOAWYCCKUMH MarCpruajiaMu, 3aJaHUSAMU U YKa3aHUAMU MPCIoJgaBaTClIsd.
CamocrosTenpHas paboTa MOXKET OCYIIECTBISTHCS B ayAUTOPHOW W BHEAYIHTOPHOHW (opmax.
D¢ (eKTUBHBIM CpPEACTBOM OCYILECTBICHHUS CaMOCTOSATENBbHOM pPabOTHI SIBISETCS 3JIEKTPOHHAs
MH(POPMALIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYN K
oOpa3oBaTenpbHOW  mporpamMme, palOouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAM, MTPOo(eccHOHaTbHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHCTEMaM.

N3yuenune JUCLUIUIMHBI BKIIOYAET BBITMIOJTHEHHE Ta00paTOpHOIt paboThL.
[TeproguvHOCTh TIpOBeeHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHCTEMa OIEHUBAHUS
xozaa OCBOEHHUS JTUACIUIUINH MPEICTABIICHBI B paboueii Iporpamme.

Paznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/JNYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonnuectBo
IK3EMILISIPOB MEYATHBIX
NoNe . W3JIaHUI, UMEIOIUXCS B

Crnucox UCOIb3yeMOM JTUTepaTyphl
n/n OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer

YYEGHBLIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHMA

1. |Tpodumona, Tamcus MBanoBHa. Kypc ¢usuku [Tekct] : 90
[yueOHOE nocobue TUIst WH)XEHEPHO-TEXHUYECKHX
cnernansHocTelt By3oB] / T. U. Tpodumona. 22-¢ usm., crep.




MockBa: Axkagemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmspsr: Bcero 101.

UeproB, Anekcannp I'eoprueBudy. 3agayHuKk 10 (U3HKE
[Teker] : [yueb. mocobue anst BTy30B] / A. I'. Uepros, A. A.
Bopo6beB. Uz, 8-e, mepepad. u mon. M.: @usmariut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuspsl: Bcero 293.

285

Mexanuka [Tekct] : maboparopusiii mpaktukym / [I'. H.
Kocosa u gp. ; pea. I'. H. KocoBa]; M-Bo oOpa3zoBanusi u
Hayku Poc. ®epepanun, OI'BOY BIIO "IloBomxk. roc.
Texuon. yu-1". Momkap-Ona: IIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dxk3eMIusipbl: Bcero 262.

251

MonekymnsipHass  ¢usnka. TepmomuHamuka [Tekcr]
71a00paTOPHBIN MPAKTUKYM : [AJI1 MHKEHEPHO-TEXHUYECKUX
CTICIMAILHOCTeH ¥ HaIpaBJICHU MOATOTOBKH OakaiaBpoB] /
[A. P. bakuesa [u ap.] ; nox pexn. A. C. MacnennukoBa, M. E.
l'opneeBa; M-Bo oOpa3oBanus u Hayku Poc. denepanuu,
@enep. roc. OwmxeT. o0pa3.  ydpexkJeHHE  BBICII.
o6pazoBannst "IToBomk. roc. Texnon. yH-T". Momkap-Ona:
nrry, 2017. - 87 «c¢ ISBN 978-5-8158-1914-6.
OK3eMIUIpel: Bcero 147.

140 /
https://portal.volgatech.net/b
ooks/Bakieva_molekuliarnai
a_fizika_termodinamika_201

7.pdf

OnextpuuectBo [Tekcr] : maGopaTopHslii mpakTukym / [JI. A.
I'puropseB u np.]; M-Bo oOpazoBanus u Hayku PO, ®I'BOY
BIIO "lIloBomx. roc. texnon yH-1t"'. Momkap-Oma: III'TY,

282 /
https://portal.volgatech.net/b
ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILISIpHI: BCETO 0.pdf
289.
Maruetusm [Tekcr] : maGopatopHbii mpaktukym / [JI. A. 288 /

I'puropseB u 1p.]; M-Bo oOpa3oBanus u Hayku PO, ®I'BOY
BIIO "TloBomxk. roc. TexHoa. yH-T". Homkap-Omna: TII'TY,

https://portal.volgatech.net/b
ooks/Grigorev_magnetizm_2

2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIuIApsbl: BCEro .pdf
293.
Bonnosas ontuka [Tekcr] : maGopartopHblii nmpakTukym / I'. 15 /

. Torenamsunu, A. C. Macnennukos, [/[. C. Macac, JI. B.
[enumeBa; MUHUCTEpCTBO HAYKHM W BBHICIIErO 0Opa3oBaHUS

https://portal.volgatech.net/b
ooks/Volnovaya_optika 202

Poccuiickoit  ®epeparmu, DPI'BOY BO  "IloBomkckuii 1.pdf
rOCy/1apCTBEHHBIN TEXHOJOTUIECKHUH yYHUBEpCHTET".

Womkap-Ona: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3eMmusapsl: Bcero 15.

KBanToBas ontuka. ATomMHas u sipepHast ¢uznka [Tekct] 193

METO. YKa3aHUs K BBIIOJIHEHHUIO Jal. paboT Ui CTYICHTOB
Bcex cneunanbHocTed / coct. : H. B. Kammpun, M. E.
Topnees, C. B. Kpacumbuukosa. Momkap-Oma: MapI'TV,
2005. - 83 ¢. Dx3emmapsl: Bcero 195.

I'paboBckuii, Poctucna  MBanoBuu. Kypc  usuku
[DnexTponHbIil  pecypc] yueObnoe mocooue / P.W.
I'paboBckuii. 13- u3g., crep. Cankr-IlerepOypr: Jlans, 2022.
- 608 c. ISBN 978-5-8114-9073-8.

https://e.lanbook.com/book/1
84052

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

209 (1)

Hcrounuk nurtanms ATH- 3232 (1),
Kommexr 000pyaOBaHUS I E:
CHCTEMBI yIIpaBJICHUS
anektponpubojgom (1), KOMIIJIEKT
I[TPUBOPOB (1), Mynbetumerp AM-
1038 (1), YcraHoBka [uid U3MepeHus
TEIJIOTHl  mapooOpazoBanus (1),
VYcraHoBka JUTS H3y4YeHUs
3aBUCUMOCTH CKOPOCTU 3ByKa OT
temneparypbl (1), VYcranoBka mis
M3Y4YEeHHs TEeIUIOBBIX IporeccoB (1),
VYcraHoBka JUTS HCCIEA0BaHUSA
TEIIOEMKOCTH TBepaoro Tema (1),
YcraHoBKka s ONpPE.OTHOLICHUS
TEIIOEMK. BO3/yXa npu
MOCTOSIH.JIABICHUH W TIOCTOSIHHOM
oobéme (1), VYcranoBka A
OTIpeNIeNICHUs] W3MEHEHHUsI HSHTPOIUHU
(1), YcranoBka s ompeaeneHus
koa¢p¢un. Bsazkoctd Bozayxa (1),
YcraHoBka ISt OIpeJIeNIeHUs
K03(¢ duL. B3aUMHON mddysun
Bo3ayxa u BoasHoro mapa (1),
Ycranoska hiae: ONpeeIICHUS
KO3 QUL TEMIONPOBOAHOCTH BO3/1yXa
(1), VYcranoBka mis omnpeaeseHUs
YHUBEPCAJIBHOW T'a30BOM IMOCTOSHHOU
(1), VYcraHoBka nabopatopHas
"Tupockon" ®M 18 (1), YcraHoBka
nabopatopHas "MamuHa ATByna"
®M 11 (1), YcranoBka naboparopHas
"MastHuk Makcsemna" OM 12 (1),
VYcranoBka naboparopHas "MasTHUK
HakJoHHBIH" ®M 16 (1), YcranoBka
naboparopHass "MasatHuk O6epbOexa"
OM 14 (1), YcranoBka nabopaTopHas
"MasTHUK yHuBepcanpHblii" ®M 13
(1), VYcraHoBka nabopatopHas
"Moayne KOnra u moayns capura "
OM 19 (1), YcranoBka nabopaTopHas
"Coynapenune mapos" OM 17 (1),
YcraHoBka nabopatopHas
"VHUQUIAPHBIA MoABEC € MyHIKOW"
OM 15 (1), Kommiekr y4eOHOU
mebenu (1)

Microsoft Office
Standard, Arent Dr.Web,
Komiiekt I10 TUTS
pelieHus OCHOBHBIX
MOJIb30BATEIbCKHUX 3a1a4

216 (1)

ABTOMAT.yCTaHOBKa

v
wlhrnnTaT AnATrATD

Microsoft Office




ABTOMAT.yCTaHOBKa
JI/UCCIIeTIOBAHUS CETHETO (1),
ABTOMaTH3.CTEH  JI/HCCIEeIOBaHUS
cBoiictB (1), Anmapar ans co3gaHus
MarautHoro mojs MC-19 (1), baok
ynpasieHus crnekrpomerpa SAMP (1),
N3mepurens RLC-metp (1),
JlaGopatopubliii  crenny  "U3ydenue
JURJIEKTPUYECKONW MPOHHUIIAEMOCTH U
auan.notHps B TB.AM (1), Mopynb
00pabotku 1uppoBsix gaHHbIx CT-20
(1), Mounutop 19" ViewSonic TFT
19" VA916 (3), MynbTuMenuiiHbIi
npoekrop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHWIJIOTPA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/knaB.,MBIIIb,MOHHMT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[IpunTep mazepusii  HP Laser (1),
Cucremubrii  6mok  Cel 336/256%*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp OIIP 10- MUHU (1),
Okpan Ha mratuBe 180 x 180 (1),
KommiexT yueOHo# mebenu (1)

mpoeo (1),

Standard, Arenr Dr.Web,
Kommnekr 110 JUISE
perieHus OCHOBHBIX
M0JIb30BATEILCKUX 3314

217 (1) Kommekt yueoHOM Mebenn (1) Microsoft Office
Standard, Areat Dr.Web,
Kommiekt I1O JUISt
peleHus OCHOBHBIX
0J1b30BATEIbCKUX 33184

219 (1) Hocka aymuropnas 1000 * 1700 (1),[Microsoft Office

KOMIUIEKT IIPUB.APHOH (1),

Jlabopatopnast ~ ycranoBka  "Ky0
Jlecau" (1), JTaboparopHast ycTaHOBKa
"JIuHelHbIe CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
paspemenus" (1), JlabopaTtopHas
yYCTaHOBKa "OnpenencHue
MTOCTOSITHHOU [Tmanka" (D),
JlaGopatopHas yCTaHOBKa
"DyeKkTpuuYecKkass IPOBOJMMOCTH B
MOJIYTIPOBOJHUKAX " (1),
JlaGopatopnast ycranoBka "Oddekt
3eebeka” (1), I[TPUBOP

KOMBUHUMP.1114310 (1), YcranoBka
®IIB-05-3-4"Onpenenenue
MOCTOSIHHOM TuhpaKIIMOHHON
pemetku" (2), Ycranoska ®@I1B-05-4-
1 anga monmydyeHUST W UCCIIEJOBAHMUS
MOJISIPU30BAHHOTO ceera" (1),
Ycranoka GIIK 08 (1), YcranoBka

Standard, Areatr Dr.Web,
Kowmmiekt I10 JUISE
pelieHus OCHOBHBIX
MM0JIb30BATEILCKUX 3a/1a4




®IIK 11 (1), Kommekr yueOHOM
mebenu (1)

5. 212 (1) BOJIbLTMETP VHUMBEPCAJI (2),|Microsoft Office
Konctpykuuss u3 xpomupoBanHbix|Standard, Arent Dr.Web,
MeTaum4d. Tpyook o ¢popmar Al (1),|Komriekr I10 TUTST

Jlaboparopuas ycraHoBka "Mocrt|pemieHust OCHOBHBIX
Yurcroua" UE302030-230 (2),|monp30oBarenbekux 3amau
Jlaboparopuas yCTaHOBKA

"Hanpsioxenue IJIOCKOTO

konaencaropa"UE301080-230 (2),
JlaGopatopnast ycranoBka "TpyOxka
Tomcona" UE307050-230 (2),
JlaGopatopHas yCTaHOBKA
"DeKTPOBAKYYMHBIN IPUOODP € y3KUM
ny4Kom" UE307070-230 (2),
Jlabopatopusiii komiuieke JIKD-7 (1),
Jlaboparopubiii  komriekc  JIKD-7
"Onek (1), JIabopaTOpHBI KOMILIEKC
JIKD-b (4), Ocnumnorpad
aHaJIOTrOBLINA 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocmwmtorpad ananoroBerii 1*¥10MI'y
(10210040/210416/0002035/41) (1),
ONEeKTPOBAKYYMHBIN MPUOOP € Y3KUM
mydykoM Ha ocHoBaHuu (1), Kommiekt
yueonon mebdenu (1)

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOMHa YCBOEHUs), IPETYCMOTPEHHOTO
paboueil mporpamMmoit;

- YMEHHE u3jaraTb MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);

- YMEHHE PUMEHITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.

Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixama
Kpurepuu onienuBanus
3JI€MEHTOB OLICHUBAHUS
KOMITETCHITHT
[Toporossiii OOyuaromuiics WMeeT 3HAHUS OCHOBHOTO MaTrepuana,|3adTeHo
YPOBEHB MPOSIBJISIET yMEHWE JIOTUYHO €ro wu3jaraTb, HO MOXET
JOMyCKaTh ~ HETOYHOCTM B  M3JI0KEHUHM  MaTepuaia,
HEJIOCTAaTOYHO TIPABWIbHBIE (POPMYIMPOBKH, MCIBITHIBACT
3aTPYAHEHUS B BBINOJHEHUH NMPAKTHUECKUX 3aJaHUI

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLECHHBAHHWE XOJa OCBOCHHUS JMCLUUIUIMHBI
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTUYECKON KapTON NUCUMIUIMHBL. 110pA10K cocTaBiIeHUS TEXHOJIOIMYECKOU KapThl U




QITOPUTM  TPOBEACHUS MPOIEAYypbl OLICHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4aroUIuXxcs,
HAIPaBIICHHBIX HAa OCBOCHHE 3HAHWW, yMEHWW, HABBIKOB W/ WM ONbBITA JAEATEIHHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YIAFOIIUXCS
[TpomexxyTouHasi aTrTecTanus OOydYarONIMXCsl HAIPaBJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYyYEHUS
M0 TUCIUTIUIAHE (MOYJIIO) ¥ IPOBOTUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi W3 0a3bl (OHAA OIEHOYHBIX CPEICTB II0
o0pa3oBaTesbHON IPOrpaMMe.

MexaHuKa

1. Koneco pagmycom 10 cm BpallaeTca BOKPYr HEMOABUMKHOM OCU. 3aBUCMMOCTb IMHENHOM CKOPOCTM TOYEK
Ha oboae Koneca OT BpemeHM 3aaaeTca ypasHeHnem V=3t+t? (cm/c). Kakas dyHKUmMA onucbiBaeT
3aBMCMMOCTb YT/I0BOM CKOPOCTM OT BPEMEHU?

1) 0,003t+0,001t?

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpwn nycKe aneKkTpoaBuraTens Akopb Nprobpen moMmeHT nmnynabca 35 [K-c. B TedeHne Kakoro
BPEMEHWN Ha AKOPb AEeMACTBOBA MOMEHT CU/bl BEIMYUHOM 7 H-m?

3. MNoTeHuManbHasA aHepPrna YactTuubl 3agaetcsa yHrumen. U=xyz. Yemy paBHa paboTa no nepemeLleHmto
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

MonekynsapHaa ¢usmMKa 1 TepMmogMHaMUKa

1. Fennit n Bogopoga nmetoT Temnepatypy 300 K. YKarKuTe OTHOLIEHME YMcna cTeneHei cBob6oabl MONEKYN
3TWX ra3os.

2. fiBneHune anddysnm meeT MecTo NpPU HaMYMUU TPAAMUEHTA ...
1) Temnepatypsl

2) KOHUEHTpaumm

3) CKOPOCTW C/IOEB KUAKOCTU MW Ta3a

4) aneKkTpuyecKoro 3apaaa

3. Ecan C—TennoemKocCTb naeanbHoro rasa, C=0 cootseTcTByeT ...
1) usobapHomy npoueccy

2) nusoxopHomy npoueccy

3) M30TEepMUYECKOMY CXKATUIO

4) U30TepMUYECKOMY PacCLUMPEHUNIO

5) agnabaTnyeckomy npoueccy

INEeKTPUYECTBO U MarHeTUsm

1. ToyeyHbIt 3apAag, +g Haxo4MTCA B LeHTpe cheprnyecKoit NoBepxXHOCTU. YTo NpoM30oiaeT C NOTOKOM
BeKTopa E, ecnun chepy 3ameHUTb Kyb6om TOro e obbema?

1) He nameHutca

2) Yeenunuutca



3) YmeHblunTcA

2. MAOCKN BO3AYLIHbIN KOHAEHCATOP 3apAANAN OT UCTOYHMKA NOCTOAHHOIO HAMPAXKEHUA U OTKAOUUAN.
KaK U3MeHUTCA 3HeprMa KOHAEHCATOPa, eC/IM NAOLWAAb NePeKpbITUA 0OKNAA0K KOHAEHCATOPA YBEINYNTD B
2 pasa, a paccToaHME MeXAY HUMM YMEHbLINTb B 2 pa3a’?

1) He nsmeHwuTca

2) YBenmuutca B 2 pasa

3) YmeHblumnTca B 2 pasa

4) Yeennuutca B 4 pasa

5) YmeHblunTca B 4 pasa

3. MpOoTOH BNeTaeT B 0A4HOPOAHOE MArHUTHOE Nosie NePNeHANKYAAPHO IMHUAM MArHUTHON MHAYKLMU U
HauyMHaeT ABMTaTbCA N0 OKPYKHOCTU. MpU yBENNYEHUM KUHETUYECKOM SHEPTrMM NpoToHa (v<<c) B 4 pa3a
pagmyc OKPYKHOCTH

1) ymeHbLlUMTCA B 2 pa3a

2) ymeHbwunTCA B 4 pasa

3) yBenmuutca B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

KonebaHua 1 BosHbI

1. MOMEHT MHepuMn PU3MYECKOro MasTHMKA YBEANYNAM B 8 Pas, a PACCTOAHWE OT OCK BPALLEHUA A0
LEeHTPa Macc — B 2 pa3a Npu HeM3MeHHON Macce MasTHUKa. Mpu 3TOM YacToTa KonebaHuit MaaTHMKa
1) yBennumnaco

2) ymeHbLlIMNaCh

3) He usmeHuNacb

2. MNOTHOCTbL NOTOKA 3HEepPrnu Bo3pocaa B 2 pasa, a CKOPOCTb pacnpocTpaHeHua BoHbI — B 4 pasa. pu
3Tom 06beMHAA NJIOTHOCTb 3HEPruK

1) ymeHblUMNACh

2) yBennumnach

3) He n3meHunachb

3. KonebaTtenbHblit KOHTYP COCTOUT U3 KOHAEHCATOPA eMKOCTbO C M KaTyLWKM MHAYKTUBHOCTbIO L. AKTUBHOE
conpoTmeaeHne KoHTypa R. ECM MHAYKTUBHOCTb L KOHTYpa yBEANYNTb, OCTABAAA OCTa/IbHbIE MapameTpbl
HEN3MEHHbIMW, TO BpEMA penakcaumm

1) ymeHbLUUTCS

2) ysenmuutca

3) He nsmeHuTcA

BonHoBasA n KBaHTOBasA ONTUKA

1. Mpwn BpaLweHnM aHanmM3aTopa BOKPYr HanpasaeHua pacnpoctpaHeHma ECTECTBEHHOTO cseTa ...

1) MHTEHCMBHOCTb CBETA 3@ aHA/IM33aTOPOM U3MEHSAETCA OT HY/1A 10 MAaKCMMA/IbHOTO 3HaYeHus B
3aBMCUMOCTU OT yr/ia NOBOPOTA aHaNM3aTopa.

2) NHTEHCMBHOCTb CBETA 33 aHA/IM3aTOPOM He 3aBUCUT OT Yr/1a NOBOPOTA aHaIM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUAETCA B 2 pa3a OT ero MakCMMasibHOTO 3HAYEHMA B 3aBUCMMOCTU OT YrNa
NoBoOpoOTa aHa/M3aTopa.

2. Habntopaetcs sBneHune BHewHero ¢otoaddekTa. MNpn atom ¢ ymeHblieHem A/INMHbI BOJTHbI



najatoLLero CBeTa yBean4yarcs...
1) KpacHas rpaHunua ¢oToaddekTa

2) BeIMYNHA 3a4€ePKMBAIOLLEN PA3HOCTU MOTEHLMANOB
3) saHeprua ¢oToHOB

4) KMHETMYECKas SHeprna 3NeKTPOHOB

5) paboTa BbIXxoAa 31EKTPOHOB U3 MeTaNa

3. NneHKa (n=1,5) ocBelleHa NajatoWmMmm NepneHanKyAspHO KenTtbimu ydamm (600 Hm). Mpu Kakoi
HaMmeHbLlen TonwmHe nneHka B OTPAXKEHHOM ceete 6yaeTt KasaTbcs YepHoii? OTBET BBEAUTE B HM.

HYNEBOW BUNET

Bonpoc 1. CTpoeHue BelLecTBa: MoNeKyAapHaa pusmKa U TepMogMHaMMKa, CTAaTUCTUYECKUIN U
TEePMOANHAMUYECKUI MeTOoAbl UCCIeA0BaHUA BELLLECTBA, TEPMOANHAMUYECKNE MapaMeTpbI.

Bonpoc 2. In1eKTpUYecKuii NPoBOAHUK: EMKOCTb YeAUHEHHOTO NPOBOAHMKA, KOHAEHCATOPbI, EMKOCTb
KOHAEeHcaTopa, CoeAMHEHME KOHAEHCATOPOB.

MpaKTuyeckoe 3agaHue. Teno, ABUrancCb BEPTMKANbHO BBEPX, NOAHANOCH Ha BbicOTy hg = 10 m. Yepes
Kakoe Bpemsa t oHo ynazeT Ha 3emto? Ha Kakyto BbicOTy h NoAHMMETCA TeNo, eC/iM HavyabHYO CKOPOCTb
Tena yBennmunTb BaBoe?

[Iepeuenb BOPOCOB MJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlU
Bonpocbl K 3Kk3ameHy (2 cemecTp)

1. MaTepuanbHan TouKa, abcontoTHO TBepAoe Teno. Cuctema otcyeTa. TpaekTopua, NyTb, NEPEMELLEHME.
2. MocTtynaTtenbHoe ABuKeHMe. BeKTop cpeaHen ckopocti. MrHoBeHHasa ckopocTb. CpegHaa nyTesas
CKOPOCTb.

3. CpeaHee yckopeHue. MrHoBeHHoe ycKopeHue. BeKTop NoAHOro YCKOpeHua 1 ero cocTaBasAioLwme.

4. nxkeHne maTepuanbHOM TOUKM NO OKPYKHOCTU. YTON1 NOBOPOTA, YI/10Bas CKOPOCTb, Yr/10BOe
YCKOpeHue.

5. CBA3b Yr/10BbIX U JIMHENHbIX BE/IMYUH.

6. MepBblIt 3aKOoH HbloToHA. MHepLmanbHble cucTembl oTcyeTa. [oHATUE MHEPTHOW M rPaBUTALLMOHHOM
macc.

7. MoHaTne cunbl. BTopoit 3aKkoH HbtoToHa. MMnyabe Tena n MMNyabc cubl. 3aKOH U3MEHEHMA MMMY1bCa
Tena. YpaBHeHue ABUKEHUA B AUHAMUKeE.

8. Bsaumogelicteume Ten. Tpetuii 3akoH HbotoToHa. Umnyabc cnuctembl TeNl. 3aKOHbI USMEHEHUA U
COXPaHEHMA MMNY/IbCa MEXaHWUYECKON CUCTEMBI.

9. LleHTp macc. YpaBHeHUe ABUKEeHMUA LeHTpa macc.

10. NoHATMe paboTbl B MexaHWKe. PaboTa NOCTOSAHHOM M nepeMeHHOM Cubl. MOLHOCTb.

11. NoHATMe 3Heprn B mexaHnke. KMHeTUYecKasn aHeprus.

12. NoTeHumanbHada sHepruaA. CBA3b MeXKAy NOTEHUMANBHOM 3HEPTUEN U CUNOM.

13. MonHaa mexaHu4yeckasa sHepruaA. 3aKOHbl USMEHEHUA U COXPAHEHMA NOJIHON MEXaHUYECKOWN SHepPruu.
14. AnHamMuKa BpaLaTeNbHOIO ABUKEHNA. MOMEHT MHEPLUN MATEPUASIBHON TOYKKU, CUCTEMDI
MaTepuanbHbIX TOYeK, Tena. Teopema LUtenHepa.

15. KuHeTnyeckasa sHeprua BpaLLatoweroca Tena. KnHeTnyeckasa aHeprua Tena, y4acTsytoLLLero Bo
BpaLLaTeNbHONOCTYNATENbHOM ABUNKEHUN.

16. MOMEHTbI CUJIbl OTHOCMTE/IbHO TOYKM M OTHOCUTENBHO OocK. PaboTa npu BpalLaTelbHOM ABUKEHUM.
OcHOBHOE€ ypaBHeHUE AMHAMUKM BPaLLATENbHOIO ABUXKEHUA.

17. MoMeHTbl UMNYNbCa MaTEPUANIbHON TOYKN OTHOCUTENbHO TOYKM U OTHOCUTENBHO OCU. MOMEHT
MMNYbCa Tea OTHOCUTE/IbHO OCU. 3aKOH COXPaHEHMA MOMEHTa MMMYNbCa U ero NpUMeHeHue.



18. MonekynapHasa ¢pU3nKa n TepmogmHammKa. CTaTUCTUYECKMIA U TEPMOSUHAMUYECKUIA MeTOAbI
nccnefoBaHUA BewecTsa. TepMmoAnHaMUYECKME NapaMeTpbl.

19. UpeanbHbIn ras. 3aKoHbl naeanbHoro rasa. OCHOBHOE ypaBHEHWE MOJEKYNAPHO-KMHETUYECKOW TeOpUmn
naeanbHOro rasa.

20. 3akoH MakcBenna o pacnpegeneHnm MoaeKyn naeanbHOro rasa no CKOpPoCcTAM

21. bapomeTpuyeckasa popmyna. PacnpepeneHme bonbLmaHa.

22. Yucno creneHen cBoboabl MONEKY/bl. 3aKOH PAaBHOMEPHOTO pacnpeseeHns SHEPrMM No CTeNeHAM
cB8ob0oabl MONEeKyN. BHYTPEHHAA SHEPTNA NAEANBbHOTO Fasa.

23. Tennota v pabota. MepBoe Hayano TepMOAMHAMUKN. [IpUMEHEHME NEPBOrO Havana TEPMOSUHAMUKM K
pa3/IMYHbIM NPOLECCaM.

24. TennoemkocCTb. YpaBHeHMe Maliepa. PU3nMYECKU CMbICA YHUBEPCAZIbHOW ra30BOM NOCTOAHHOWN.

25. Agmnabatuyecknin npouecc. YpaBHeHue MyaccoHa.

26. TepmoanHammyecknin umkn. KN umkna. O6patmmole n HeobpaTumsble npouecchbl. Linkn KapHo.

27. dHTponua. CTaTUCTUYECKOe TO/IKOBaHME SHTponNuKn. Bropoe Havyano TepMmoguHaMUKM.

28. dneKkTpocTaTMyeckoe nose. HanpaxeHHOCTb 31eKTpOoCTaTUYeCcKoro nona. Mose To4eyHoOro 3apaaa.
MpuHUMN cyneprnosnLLmMmn sneKTpocTaTuieckoro nons. Cuiosble IMHUM 3NEKTPOCTAaTUYECKOTO NOA.

29. MoTOK BEKTOPaA HaMpPAXKEHHOCTU 3/1eKTPOCTAaTMYECKOTro NonA. Teopema laycca Ana 31eKTpUYecKoro nons
B BaKyyme. MpumeHeHune Teopembl [aycca K pacyeTy 3/IeKTPOCTAaTUYECKUX NONIEeN 3apArKEHHOM
6eCKOHEeYHOM NNOCKOCTH, chepbl, LWapa U LMAMHAPA B BaKyyMe.

30. MoTeHUunan anekTpocTaTM4ecKoro nona. PasHocTb NoTeHUManos. CBA3b MeXAY HanpAXKEHHOCTbIO U
NoTeHLMaNoM. IKBMMNOTEHUMANbHbIE NOBEPXHOCTU. PaboTa nNo nepemeLLeHMto 3apasa B nose.

31. MNpoBOAHMK B aNEKTPOCTaTUYECKOM noae. EMKOCTb yeauHeHHOro nposogHuKa. KoHgeHcaTtopbl. EMKOCTb
KoHAeHcaTopoB. CoeANHEHNEe KOHA4EHCAaTOPOB.

32. DHeprma cMCcTembl 3/IEKTPUYECKUX 3apAL0B. DHepPrma 3apAXeHHOro NpoBoAHMKA N KOHAEeHcaTopa.
JHeprua anekTpmyeckoro nons. O6vemMHan NAOTHOCTb SHEPTUN.

33. InaneKTpuK B aneKTpu4eckom nose. MNonapumsaumnsa AN31eKTPUKOB.

34. dneKkTpuyeckoe nose B guanekTpuke. Inanekrpnyeckan NnpoHULAEMOCTb. BeKTop aneKkTpuyeckom
MHAYKLMW.

35. 3aKoHbl nocToAAHHOrO Toro. Knaccmyeckasa Teopua 31eKTPONpPoBOAHOCTU.

36. MarHuTHoe noJsie. BeKTop MarHMTHOM MHAYKLMWN. CUI0BbIE IMHUM MarHUTHOIO NoAs.

37. MarHuTHoe noJsie NPoBOAHWKA C TOKOM. 3aKoH brno-Casapa-/lannaca. MpuHUMN cynepno3vumm
MarHuUTHbIX Nosen.

38. [lelicTBME MArHMTHOrO NOAA Ha MPOBOAHMKMK C TOKOM. Cnna Amnepa.

39. [leiicTBME MArHMTHOIO NOJAA Ha ABUKYLMECA 3apAabl. [lBUKEHNE 3apAXKEHHbIX YacTuL, B
3NIEKTPUYECKOM M MArHUTHOM nonsax. 0606weHHan cuna JSlopeHua.

40. PaboTa no nepemeLLeHnto MPOBOAHNKA MU KOHTYPa C TOKOM B MarHMTHOM noJe.

41. MarHuTHoe nose B BewecTtse. [ua-, napa- u peppomarHuTHbIE BELLEeCTBa.

42. SNeKTPOMarHUTHaA MHAYKUMA. iBneHne camomHayKunun. 3akoH @apagen. MNpasuno JleHua. Toku Pyko.
43. 3Heprua marHUTHOro nosas. O6bemMHasa NJIOTHOCTb SHEPTMM MAarHUTHOTO NOAS.

Bonpocbl K 3auety (3 cemecTp)

1. OcHoBbl Teopuun MakcBenna. PacnpoctpaHeHne nepeMeHHOro 3/1eKTPOMArHUTHOrO MOJIA B BUAE BOJHbI.
2. KonebatenbHble npouecchbl. FapMoHUYECKME KOlebaHMA U UX XapaKTEPUCTUKM.

3. MexaHn4yeckmne rapmoHuyeckme KonebaHua. FapmoHmndeckuii ocunanatop. MNMpyRuHHbIA, PU3nyeckuii u
MaTEMATUYECKUIN MAATHUKW.

4. CBoboaHble aNeKTPUYECKNE TAPMOHMNYEcKMe KonebaHuA B KoniebaTesibHOM KOHTYpe.

5. CnoxeHune rapmoHuMYeckux KonebaHuii ogHOro HanpasaeHUA U O4MHAKOBOM YacTOTbI.

6. CnoXKeHue ABYX B3aMMHO NeprneHANKYNAPHbIX KonebaHnn 0gMHAKOBOM YacTOTbl.

7. 3aTyxatowme KonebaHma. ABToOKoiebaHUA. BbIHyKaeHHble KoebaHus. PesoHaHc.

8. BonHbl. NMpupoaa u knaccudumkauma BoAH. YpaBHeHWe beryuieii BONHbI. XapaKTepucTuka BoaH. ®asosasn



CKOPOCTb BOJIHbI.
9. NMpuHUMN cynepno3uummn BoaH. MHTeppepeHLms BoNH. CToaune BOHbI.

10.
11.

INeKTPOMarHUTHbIE BOJIHbI U UX CBOMCTBA. BekTop YMoBa-lNoiHTUHTa.
OTpakeHue 1 npenomneHne 3NeKTPOMarHMTHbIX BOJIH Ha rpaHuLLe pasaena ABYX AUIIEKTPUYECKUX

cpea.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

NHTepdepeHLmMa CBETOBbIX BONH. YCI0BUA MaKCUMyMa U MUHUMYMA Npu nHTepdepeHumn. OnobiT FOHra.
Ondpakuma cBeToBbIX BOH. YCN0BUA HabatogeHNA andpaKkumu.

MpuHumn MolreHca-Ppenena. Metog 30H PpeHens.

Ondpakuma dpayHrodepa Ha NNOCKON LWeNU NPU HOPMAAbHOM NaZeHUN CBeTa.

Ondpakuma OpayHrodepa Ha ANdpPaKLMOHHON peLleTke.

Jducnepcuma ceeToBbix BOMH. HOpmanbHasa U aHOManbHasa aucnepcums.

Monapu3saumnsa CBETOBbIX BOJH.

Tennosoe U3fy4eHUe 1 ero XapakTepuUcTMkn. A6CONTHO YepHOe Teno.

3akoH Kupxroda. PaBHOBECHOCTb TEM/I0BOTO U3yYeHUA.

3aKkoHbl CtedaHa-bonbumaHa, cmeleHna BuHa.

®opmynbl Penesa-xknHca u MnaHKa. FlMnoTesa o KBAHTOBOW NPUPOAE TENIOBOTO U3MTYYEHMUS.
Buapbl poTtoadpdeKTa. 3akoHbl BHeWwHero ¢potoaddeKkTa. YpaBHeHNe DNHLWTENHA A1A BHELWHErO

doToadpdekKTa.

24,

JHeprua. Macca n umnyabC CBETOBbIX KBAHTOB. [JaBneHue cBeTa.



