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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
IOUCK, 3azaud nHGOpMALUH, €€ |TEPMOJUHAMUKY, DJIEKTPUUECTBA U MATHETU3MA,
KPUTHYECKHH  |KpUTHYECKHI aHAIN3, KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUIHHHO-
aHaJu3 U cuHTe3 |00001IeHne U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHoOpMaIMK,  |IpeacTaBIeHHe Ha 001aCTH UX IPUMEHUMOCTH.
OPUMEHSTh OCHOBE 3HaHUHI yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS
NOXO/ JJIs JUCLUTUTMH U (bu3nUeCKuX SBICHUNA U KCIIEPUMEHTOB.
pelieHus COBPEMEHHBIX HABBIKH: Y CTaHABJIMBAThH U IpadUIecKu
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX HPEICTaBIATh IPUUUHHO-CIIEICTBEHHbIE CBS3U B
3a71a4 TEXHOJIOT M (MBUYECKUX 3aKOHAX.

YK-1.3 Boibupaer
ONTUMAaJIbHBIA BAPUAHT
pelLleHus 3aJa4uu,
apryMEHTHPYsI CBOU
BBIOOp

3HaHuA: [[pU4rMHHO-CIIEICTBEHHBIE CBSI3U B
(M3UYECKUX 3aKOHAX, 00JaCTH MX MPUMEHUMOCTH B
paszzenax MeXaHuKH, MOJICKYJIIPHOU (pHU3UKH U
TEPMOJIMHAMUKHU, JIEKTPUUYECTBA U MAarHETU3Ma,
KoJIeOaHMI ¥ BOJIH, BOJTHOBOI ONTHKH.

yMeHus: [cnionb30BaTh CTaHAAPTHBIE AIITOPUTMBI
poBeJeHUS PUBNYECKUX IKCIIEPUMEHTOB U
00pabOTKM UX PE3YJIbTATOB.

HaBbIKkH: [IpoBeneHNs GU3NUECKUX U3MEPEHU U
WCIIOJIb30BaHMS HA MTPAKTHUKE OCHOBHBIX 3aKOHOB
buzukn.

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON CUTYyalllH
Ha OCHOBE CHCTEMHOI'0
M0/IX0/1a M| KPUTHYECKOTO
aHaJn3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3Hanus: OCHOBHBIC (PU3UUYECKHE 3aKOHBI B pa3ieiie
MEXaHUKH, TEPMOJIMHAMUKH, HJIEKTPUUECTBA U
Mar"eTusmMa, KojieOaHui ¥ BoJIH; 00JIaCTH UX
MIPUMEHUMOCTH.

yMenusi: Vcrnonbp30BaTh CTaHJapTHBIE aJTOPUTMBbI
pelIeHus KOMIUIEKCHBIX 3a/1a4 10 (hU3HKE.

HaBBIKM: PereHunss KOMIJIEKCHBIX (U3MYECKUX 3a/1a4
Y UCIIOJIb30BAaHUS HA MPAKTUKE OCHOBHBIX 3aKOHOB
bu3UKH.




2. OIIK-1 OIIK-1.1 3HaHus: [[pyunHHO-CIIeICTBEHHBIE CBSI3U B
Crniocoben JleMOHCTpHpYET 3HaHHE |(PU3UUECKHUX 3aKOHAX, 001aCTH UX IPUMEHUMOCTH B
pemaTh TUIIOBBIC|OCHOBHBIX 3aKOHOB paszzenax MeXaHUuKH, MOJIEKYJIIPHOU (pU3UKU U
3a1aun MaTEeMaTHYECKHUX U TEPMOJUHAMUKH, JICKTPHYECTBA M MATHETH3MA,
pod)eCCHOHANIb |€CTECTBEHHBIX HAYK, Kosie0aHui 1 BOJIH, BOJTHOBOM ONTUKH U

HOU HEOOXOAUMBIX JUIS BO3MOYKHOCTh MX MCIIOJIb30BaHUS ISl PEIICHUS 33124

JeSATeNbHOCTH  |pellleHus TUIIOBBIX 3a/1au |B 00JIaCTH JIECO3ar0TOBKYU U IE€PEBOOOPAOOTKH.

Ha OCHOBE B 00JIACTH JIECO3arOTOBOK |YMeHHsi: VICIIob30BaTh CTaHIaPTHBIE AJITOPUTMBI

3HaHW Y JIEpPEBOINEpepaboTKH pOBEJICHUS PUINISCKUX IKCIIEPUMEHTOB U

OCHOBHBIX 00paboTKU UX Pe3yabTaTOB.

3aKOHOB HaBBIKHU: VIcr0onb30BaTh CTaHJAPTHBIE AJITOPUTMBbI

MaTeMaTHYECKU NPOBE/ICHUST PU3UIECKUX IKCIICPUMEHTOB U

XU 00pabOTKM UX PE3YIIbTATOB.

ectectBeHHbIX |OIIK-1.2 Ucnonb3yer 3HaHms: [101X01bI M METOIBI, HCTIOIB3yEMBIE IS

HaYK C 3HaHUS OCHOBHBIX MOCTPOCHUS (PU3UIECKON KapTHHBI MUPA U3

NPUMCHCHUEM  |3aKOHOB KJIACCUYECKOM, CTATUCTUYECKOW KBAHTOBOW (hU3UKH.

UHPOPMALIMOHH |MATeMaTHYECKUX U ymeHusi: [IpuMeHsATh OCHOBHBIE 3aKOHBI U3

o- €CTECTBEHHBIX HAyK JUlsl  |PasiMYHbIX 001acTel (PU3HMKH Ul OObACHEHUS

KOMMYHHUKAIIUOH |pCLICHUA TUIIOBBIX 3aJ1a4 (1)I/ISI/IIICCKI/IX SIBJICHUU U OKCIICPUMCHTOB.

HBIX TEXHOJIOTHH [B 00JIaCTH HaBbIKH: Pemienus TunoBkle 3a1auu o pU3nKe.
JIeCO3arO0TOBOK U [TprMeHSITh OCHOBHBIE 3aKOHBI U3 PA3TMYHBIX
nepeBonepepaboTKu obnacreit pu3uku 1151 00BICHEHHUS PU3HUECKUX

SIBJICHUI U 3KCIIEPUMEHTOB.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTByommx aucuumiand: Marematuka (YK-1), HaueprarenbHas reoMeTpust 1 UHKEHEpHas
rpaduka (YK-1), Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM il MPOJOJKEHMS] (OPMHUPOBAHUS YKa3aHHBIX
KomreTeHIMi B cienyronmx aucuumianHax: Xumus (YK-1), OcHOBBl HayuHBIX HCClIeIOBaHHM
(YK-1), I'mppasnuka (OIIK-1), Ternorexuuka (OIIK-1), Mexanuka (OIIK-1), DnekTpoTexHuka
(OIIK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUH HCIONB3YIOTCSI METOJ0JIOTMYECKHE TE€XHOJIOTHH,
peau3yronie JeATENbHOCTHBINA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, TPAKTUKO-OPHUEHTHPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPAaTErMUYE€CKUMU TEXHOJIOTHSIMH SIBISIFOTCS: JIGKIIMOHHBIE 3aHSTHS, TPAKTUUYECKHE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctmkeHume KOHKPETHBIX Lieleld OOydeHHs HalpaBlieHbl IPHUMEHsEeMble TaKTUYECKHUE
TEXHOJIOTHH: 33/1aHUs, KJIacCUYecKas JeKIuUsl, THPOPMaIlOHHbIE

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

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. IlpopaboTka TeopeTHuecKoro Marepuaia rno remam (yueo.
nmocoOue, JIeK. Kypce):

- DIIEMEHTBI PEIATUBUCTCKON MexaHuKu. OCHOBBI ClIEUaIbHON
TEOPHH OTHOCHTEIBHOCTH;

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

2. BeinosiHeHNe WHANBUYAIbHBIX TECTOBBIX 3aJaHUH (3JI€K. KypC).
3. IToaroroBka K BBIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
71a00paTOPHBIX padoT.

4. Pemienne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, deK. Kypc).
4. ITonroToBka K KOJJIOKBUYMY (y4eO. mocobue, 371eK. Kypc) 1o
TteMe "MexaHuka'.

15

OIIK-1, VK-1

MoJekyasipHas GU3HKa 1 TEPMOIHHAMHUKA
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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

Wuas xoHTakTHas pabora: nuddepennmpoBannbiii 3auet (bPK) 0

Pasgen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOUIUMXCSl 10 OCBOEHUIO
JIACLIUTUIMHBI

W3ydeHne MUCHUIUIMHBI pEKOMEHAYETCsl HadyaTh C O3HAKOMJICHHsI C paloueill mporpaMmoii, ee
CTPYKTYpOl M COJEep’KaHUEM pa3[eNoB. YUeOHbIH MaTepuall CTPYKTYpUpPOBaH, H3y4YCHHE
JVICIIATUTHHEI OCYIIECTBIISAETCS B TEMaTH4ECKON 10CJIEI0BATEIbHOCTH.
3aHfiTUS  JIEKIIMOHHOTO THINA JAIOT CHCTEMAaTU3UPOBAHHBIE 3HAHMA MO  JMCLUIUIMHE,
KOHIIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsI BECTH KOHCIEKTUPOBAaHUE yueOHOro MaTrepuala; oopamniar BHUMaHUe Ha
(GOpMyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIKME CYTh MpPOOJIEMBbI, SBIEHUS WIM MPOLEcca;
3a(hUKCUPOBATH BBIBOJIBI u HPaKTHYECKUE PEKOMEHIALINH.
ITonroroska K 3aHATUSIM CeMHHAPCKOro THIIA BKJIIOYAeT O3HAKOMJICHUE C
IUTAaHOM  JTAOOPaTOPHOTO 3aHATUSA; PAOOTy C KOHCIEKTOM JIEKIUW, BBINOJHEHHUE JIOMAIIHETO
3ajaHusl, paboTy ¢ y4eOHOMl M y4yeOHO-METOAMYECKON JIMTEpaTypoil, HAyYHbIMU H3JaHUSMU U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JUCITUTUIAHBI.

ConeprxaHue caMoOCTOSTEIbHOI PadoThI onpeaensercs pabodyeid NnporpaMMoN JTUCIMILIMHBI,
OIICHOYHBIMU ¥ METOJAMYECKHMMH MaTepHalaMu, 3aJaHusIMH M YKa3aHHSIMH TpernojaaBares.
CamocTtosTenbHasi paboTa MOMKET OCYLIECTBIATHCS B ayAMTOPHOM U BHEAYyIUTOPHON (opmax.
O GEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI CaMOCTOATEIbHONW pPaOOTHhI SBISIETCS DJEKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYN K
oOpa3oBaTenbHOW  mporpamMme, palOouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAM, MTPOo(eccrOHabHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPaBOYHBIM
CUCTEMAaM.

I/I3yquHe JAUCIHUITIIIMHBI BKIIFOYACT BBITTOJTHCHHC J'Ia60paTOpHOI7I pa6OTBI.
HepI/IOI[I/ILIHOCTB IIpOBCACHUA, (I)OpMLI TCKYHICI0 KOHTPOJIAA YCIIEBACMOCTHU, CUCTCMA OLCHHUBAHUA
XoJa OCBOCHUA JAUCIHHMITIINH NMpEACTaBJICHBI B pa60qel“4 nporpamMmme.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOANMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonnuectBo
IK3EMILISIPOB MEYATHBIX
NoNe . W3JIaHUI, UMEIOIIUXCS B

Crucox UCIOIB3yeMOM JTUTepaTyphl
n/n OnonIMoTeKe, Uin
ANIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer

YYEGHBLIE, YYEBHO-METOAMYECKHNE 1 HAYYHBIE U3JIAHMA

1. |I'paGorckmii, P. U. Kypc ¢dusukm [DnekTpoHHBIA pecypc] :
ydeOHOoe mocobue i By3oB / ['padosckuit P. U. 14-e u3n.,| https://e.lanbook.com/book/3
crep. Cankt-IlerepOypr: Jlanb, 2024. - 608 c. ISBN 978-5- 67019




507-47391-5.

2. |Mexanuka [Tekcr]| : maGopatopubiii mpaktukym / J. C. 2/

Macuc, A. C. Macneunukos, I'. III. T'orenamsuimu [u ap.];| https://portal.volgatech.net/b
MuHuCcTEepCcTBO HayKu | Bbiciiero odopa3oBanusi Poccuiickoii| 0oks/Mekhanika 2024.pdf
Oenepanun, GI'BOY BO "I[loBomxkckuil rocynapCcTBEHHbIN

TeXHONOTHUeCKUii yHuBepcuter". 2-e¢ wm3a. Momxap-Ona:

I[rry, 2024. - 83, [1] c. ISBN 978-5-8158-2412-6.

DK3EeMIUIIPLI: BCETO 2.

3. |Monekynspruas ¢usnka. Tepmomunamuka [Tekct] 133 /
71abOpaTOPHBIA MPAaKTUKYM : [is MHXKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CrenualbHOCTEH W HampaBjeHH moaroToBku OakagaBpoB] /| 0oks/Bakieva _molekuliarnai
[A. P. bakuesa [u ap.] ; mox pen. A. C. MacnennukoBa, M. E.|a_fizika_termodinamika_201
I'opneeBa; M-Bo oOpasoBanuss u Hayku Poc. denepanuu, 7.pdf
@enep. TrTOC. OrOmKeT. 00pa3.  yupeXJEHHE  BBICII.
o6pazosanns "IToBomk. roc. TexHon. yH-T". Momkap-Ona:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OK3eMIuIAphL: Bcero 134.

4. |DnexrpuuectBo [Tekcr]| : mabopatopusiii mpaktukym / [JI. A. 269 /
I'puropbeB u ap.]; M-Bo obpasoBanus u Hayku PO, ®I'BOY | https://portal.volgatech.net/b
BIIO "MoBomk. roc. Texuon yH-1". Momkap-Oma: IITTY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMIUISpHI: BCETO 0.pdf
269.

5. |Maruerusm [Tekcr] : mabGopatopHsbiii mpaktukym / [JI. A. 275 /
['puropseB u ap.]; M-Bo obpasoBanus u Hayku PO, ®I'BOY | https://portal.volgatech.net/b
BITO "TloBomxk. roc. TexHon. yH-t". HMomkap-Ona: IIT'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMIUTSIPBI: BCETO pdf
275.

6. |BomHoBas onrmka [Tekcr]| : maboparopHblii mpakTukyMm / I, 15 /

1. Torenamsunu, A. C. Macnennukos, JI. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumeBa; MuHKHCTEpCTBO HAaykKW W BhIcIIero obpasosanus| 00ks/\VVolnovaya optika 202
Poccuiickoit  @enepaunu, OI'BOY BO  "I[loBomxckuit 1.pdf
roCyJapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpCUTET".

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

2231-3. Dx3emiupsl: Bcero 15.

7. |KBantoBas u sjaepHas ¢usuka [Texct] : maGopaTopHbIi 18 /
NpPaKTUKYM : [JUIs cTyAeHToB 1-2 KypcoB Bcex TexHuueckux | https://portal.volgatech.net/b
HampaBieHud mnoarotoBku U cnemmanbHocted| / I'. 1II.| ooks/Gogelashvili_Kvantova
I'orenamBunu, M. E. T'opaees, C. B. Kpacunpaukosa [u ap.].[ia_i_iadernaia_fizika 2018.p
; pemaktop I'. III. T'oremamBuinu; M-BO HayKM W BBICIIL df
obpazoBanns Poc. @enepanuu, ®I'BOY BO "lloBomxk. roc.

Texuon. yu-1". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emiisapbl: Bcero 18.

8. |YeptoB, Anekcannp I'eoprueBny. 3agayHuk 1O (U3MKE 270
[Tekct] : [yaeO. mocobue mis BTy30B] / A. I'. Ueptos, A. A.

BopoObeB. U3a. 8-, nepepab. u gon. M.: @uzmariur, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3emmsipsl: Bcero 270.

9. |Tpodumona, Taucus HBanona. Kypc ¢usuxu [Tekcr] 78
[yaeOHOE rmocooue IS WH)XEHEPHO-TEXHUYECKHUX
cnenuansHocteid By3oB] / T. U. Tpodumona. 22-e u3., crep.

Mocksa: Axkagemus, 2016. - 557, [1] c¢. ISBN 978-5-4468-
2840-1. Dx3emMmusapsl: Bcero 78.
10. (®upranr, Eprenuii BnagumupoBud. PykoBoACTBO K 10

NEeTMmTer




3a/1a4 1o Kypcey oomieit ¢puszuku [Teker] : [yued. mocodbue st
CTYJICHTOB BY30B IO TEXH. M TEXHOJ. HANpPaBICHUSIM U
cnenpansHocTsAM] / E. B. ®@upranr. U3a. 4-e, ucnp. CIIG.:
JIAHB, 2009. - 347, [1] c.

Ox3eMIuisApbl: Bcero 10.

ISBN 978-5-8114-0765-1.

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snekrponnas 6ubnmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHHYECKas 0a3a v MPOrpaMMHOE O0eCTIeUeHUE

NeNe | Ayauropuu st mpose- | IlepeuerHb OCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 209 () KOMIUIEKT  ITPUBOPOB  (1),[Microsoft Office
VYcranoBka ansa usmepenus ternotsl|Standard, Arent Dr.Web,
napoo6pazoBanus (1), Ycranoska mis|Komriekr 1o TUTSt
W3YYEHHUS] 3aBHCHMOCTH  CKOPOCTH |pelIeHHs OCHOBHBIX
3ByKa oT TEMIIEPaTypPbl (1),|monb3oBaTenbckux 3anad,
YcTaHoBKa i1 M3y4YeHUS TEIUIOBBIX |BUpTyanbHBIN MPakTUKyM
nporeccoB (1), VYcranoBka musa|no ¢usuke mis BY3oB (B
HCCIIETIOBaHUS TEIUIOEMKOCTH |2 YacTsX )

tBepaoro tena (1), YcraHoBka mis
OTIpeJI.OTHOILIEHHUS TEIUIOEMK. BO3IyXa
IIpU TOCTOSIH.JIaBJIEHUM U IOCT.00bE
(1), YcranoBka s ompeneneHus
n3MeHenus sHTponuu (1), YcraHoska
Ui onpeneneHust KodpQuil. BI3KOCTH
Bozayxa (1), VYcranoBka  mus
OIIpeEICHUS K031l B3auMHON
mud¢y3un Bo3lyxa M BOASHOIO mapa
(1), YcranoBka s ompeaeneHus
K03 QUL TETUIONPOBOIHOCTH BO3/1yXa
(1), YcranoBka s ompeneneHus
YHUBEPCAIBHOM Tra30BOM ITOCTOSTHHOMN
(1), VYcraHoBka nabopaTopHas
"T'upockonn" ®M 18 (1), YcranoBka
naboparopHas "MamuHa ATByzna"
OM 11 (1), YcranoBka nabopaTopHas
"Masarauk Makcpemna" OM 12 (1),
YcranoBka naboparopHas "MasTHUK
HakJoHHBIH" ®M 16 (1), YcranoBka
naboparopras "Mastauk OOGepbOexa"
®M 14 (1), YcranoBka nabopatopHas
"Maatauk yHuBepcanbHbIH"' OM 13
(1), VYcraHoBKa nabopaTopHas
"Monyns FOnra m momyne ciapura "
®M 19 (1), YcranoBka naboparopHas
"Coynapenne mrapos" OM 17 (1),
YcranoBka 1aboparopHast




"YHuwIsIpHBI TIOABEC C MYIIKOM"
OM 15 (1), Kommuekr y4eOHOI
mebenn (1)

216 (1) ABTOMAT.yCTaHOBKA Microsoft Office
JI/ACCIe .CBOMCTB MIPOBO (1),|Standard, Arent Dr.Web,
ABTOMAT.ycTaHOBKa Ji/uccienoBanusi| Kommiekr I10 JUISL
CETHETO (1), ABTOMaTH3.CTEH]I|pellICHUs OCHOBHBIX
J/UCCIIeTIOBAHUS CBOWCTB (1),|monb30BaTenbckux 3amad,
Armnmapar ans co3JaHus MarHUTHOTO|BupTyanbHbIN NpakKTHUKYyM
nonst MC-19 (1), Brmox ympasnenusi|no ¢usuke ais BY30B (B
criektpomerpa SAMP (1), U3mepurens|2 yacTsx)

RLC-metp (1), JIaBopaTopHslii cTeHn
"U3yueHue JURJIEKTPUYECKOM
NPOHHUIIAEMOCTH U JAMILIOTHPh B
.01 (1), Monyns o006paboTku
madpoeix  mamseix  CT-20 (1),
Mounutop 19" ViewSonic TFT 19"
VA916  (3),  MynbruMenuitHbIi
npoektop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHWUIOT'PA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/x1aB., MBIIIb,MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[Tpunrep nazepusiii HP  Laser (1),
Cucremusbiii  O6mok  Cel 336/256%*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp DOIIP 10- MUHU (1),
Dkpan Ha mratuBe 180 x 180 (1),
217 (1) Komrutekt yuaeOHoit mebenu (1) Microsoft Office
Standard, Arent Dr.Web,
Kommext 1O JUTS
peLeHus OCHOBHBIX
M0JIb30BATEIbCKUX 3ajad,
BupryanbHslil TpakTUKYM
no ¢usuke a1 BY3oB (B
2 4acTax)
219 (1) Hocka aymuropHas 1000 * 1700 (1),[Microsoft Office

KOMIUIEKT IIPUB.APHMOH (1),

Jlabopatopnast ~ ycranoBka  "Ky0
Jlecau" (1), JTabopaTopHasi ycTaHOBKa
"JInnelninbie CIIEKTPBI co
CIEKTPOMETPOM HU3KOT0
paspemenus" (1), JlabopaTtopHas
YCTaHOBKa "OnpenencHue
ITOCTOSTHHOU [Tmanka" (D),
JlaGopatopHas yCTaHOBKa
"OnekTpuueckas MPOBOAUMOCTb B
MOJIyTIPOBOJHUKAX " (1),

Jlabopatopnast ycranoBka "Oddekt
3eebeka" (1), [IPUBOP

Standard, Arent Dr.Web,

Kommiext 10 TS
peLeHus OCHOBHBIX
IMOJIb30BATEIILCKUX 3ajad,

BupTtyanbHblil TpakTUKYM
no ¢usuke a1 BY3oB (B
2 4acTsXx)




KOMBUMHUMP.1114310 (1), YcranoBka
@IIB-05-3-4"Onpenenenue
MOCTOSIHHOM TuhpaKIIMOHHON
pemetku" (2), YcranoBka ®@IIB-05-4-
1 ayiga momydyeHUST W UCCIIEJOBAHMUS
MOJISIPU30BAaHHOTO ceera" (1),
Ycranoska ®IIK 08 (1), YcranoBka
@®IIK 11 (1), Kommuekr y4eOHOI
mebenu (1)

S. 212 (1) BOJIbTMETP VYHUBEPCAJI (2),|Microsoft

MeTan4. Tpyook mox ¢popmat Al (1),|Komrmiext
JlaGopaTopHas ycTtaHoBka "Mocrt|penienust

konaencaropa"UE301080-230  (2),|2 yactsix)
JlaGopatopnast ycranoBka "TpyOxka
Tomcona" UE307050-230 (2),
JlaGopaTopHas yCTaHOBKa
"DNIeKTPOBAKYYMHBIN MPUOOP € y3KUM
nygKom" UE307070-230 (2),
Jlaboparopusiii kommuieke JIKD-7 (1),
JlaGopatopupiii  komrieke  JIKD-7
"Onek (1), JIabopaTopHBIi KOMILIEKC
JIKD-b (4), Ocnumnorpad
aHAJIOTOBLIN 1*¥10MI'1g
(10210040/190516/0002626/20)  (2),
Ocuuinorpad ananorosbiit 1*10MI'g
(10210040/210416/0002035/41) (1),
DJEeKTPOBaKYyMHBIH MPUOOP C Y3KUM
nmy4ykoM Ha ocHoBaHuu (1), Kommiexr
yueOHoM Mebemu (1)

Office

Konctpykius w3 xpomupoBaHHbIX [Standard, Arent Dr.Web,

11O IS
OCHOBHBIX

VYurcrona"  UE302030-230  (2),|mosib30BaTeIbCKUX 3aad,
JlaGopaTopHas yCTaHOBKa|BupTyanbHBIM IPaKTUKYM
"HanpspkeHnue tockoro|no ¢usuke a1 BY30B (B

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCLHUIUIMHBI) ®OHJ OIEHOYHbBIX

CPEJICTB

Kputepun onieHNBaHUS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMM HAIPaBIIEHBbI HA!
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE Wu3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIOXKEHUS Marepuaia, TOYHOCTh U
MIOJTHOTa BOCIPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oeHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(hOpMUPOBAHHOCTH [lTkana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiicss WMeeT 3HaHWA OCHOBHOIO MaTepualia,| yAoBIeT-
YPOBEHBb IIPOSABIIIET YMEHHUE JIOTUYHO €ro H3Jlararb, HO MOJKET| BOPHUTEIBHO

JOMyCKaTh ~ HETOYHOCTH B UBJIOKEHUM  MaTepuaia,
HEZ0CTAaTOYHO MPaBUIIbHbBIE POPMYITUPOBKH, UCIIBITHIBACT




3aTPYAHCHU S B BBIIIOJITHCHUH IMTPAKTHYCCKHUX SaHaHHﬁ.

[IpoxBunyteiii  [OOyuarommiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepHai,| XOpOIIOo

YPOBEHb U3JIaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
IIPAaKTUYECKUX BOIIPOCOB U 3ajay, BJIAACET HEOOXOIUMBIMU
HAaBBIKaMU U IPUEMaMU UX BBIIOIHECHHUS

Bricokuii ypoBenp [OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCSA TEOpHUS C IPAKTUKOW, IPU ITOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIseTCsl  C
3aJlayaMy, BONPOCAMHM M JPYTMMHU BUJAMU IIPUMEHEHUS
3HaHUH, TOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEpPaTypo, NEPUOJNYECKHUMM W3JAHUSIMH, IIPABUIIBHO
O00OCHOBBIBACT NPUHATHIE pEIIECHHUs, CBOOOJHO BIIAACET
Pa3HOCTOPOHHMMM  HAaBBIKAMM, IIPUEMAMHU  BBINOJHEHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Tekyuii KOHTPOJIb YCIIEBAEMOCTH OOECIICYMBACT OIICHMBAHWE XO0Jla OCBOCHUS JIUCUUILTAHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOM AUCHUILIMHBL. [IOpsAIOK COCTaBIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHSI MPOLEAYpPhl OICHMBAHHS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWM, YMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B OamiaX ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHast arTecTalusi o0yJyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 ©0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.
MexaHuKa

1. Koneco pagnycom 10 cm BpalaeTca BOKPYr HEMNOABUMKHOM OCKU. 3aBUCMMOCTb IMHENHO CKOPOCTU
Touek Ha 0bofie Kosleca OT BpemMeHM 3ajaeTca ypasHeHnem V=3t+t? (cm/c). Kakasa dyHKuma onucbiBaeT
3aBMCMMOCTb YI/I0BOI CKOPOCTU OT BPEMEHN?

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

2) 3+2t

3) 30t+10t2

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

2. Mpwv NycKe anekTpoasuratens akopb npruobpen momeHT nmnynabca 35 [xK-c. B TeueHue Kakoro
BPEMEHM Ha AKOPb AEeNCTBOBA/ MOMEHT CU/bl BEINYUHOMW 7 H-m?

3. NoTeHuManbHan 3Heprus YactTuubl 3agaetca ¢yHKumei. U=xyz. Yemy paBHa paboTa No nepemeLleHunio
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

MonekynsapHasa ¢puUsMKa n TepMogUHAMUKA




1. Fennit n Bogopoa nmetoT Temnepatypy 300 K. YKaxKuTe OTHOLIEHWE Yncna cTeneHel cBob6oabl MONeKyn
9TMX rasos.

2. BneHue andodysmm nmeet MecTo NPU HaIMUYUKU FPaSNEHTa ...
1) Temnepatypsl

2) KOHUEHTpauuu

3) CKOPOCTU CNOEB XXNAKOCTU NN rasa

4) aneKTpuyeckoro 3apaaa

3. Ecan C—TennoemkocTtb ngeanbHoro rasa, C=0 cooTseTcTayerT ...
1) nsobapHomy npoueccy

2) n3oxopHoOMYy npoueccy

3) M30TEepMUYECKOMY CXKATUIO

4) U30TepMUYECKOMY PacCLUMPEHUIO

5) aguabaTtnueckomy npoueccy

3HEKTpM‘-IECTBO U MarHeTusm

1. ToyeyHblit 3apAag, +g Haxo4MTCA B LeHTpe cheprnyeckoit NoBepxXHOCTU. YTo NpoM3onaeT C NOTOKOM
BeKTopa E, echm chepy 3ameHnTb Kybom TOro Ke obbema’?

1) He namenutca

2) YBenuuutca

3) YMmeHbluuTCcA

2. MNOCKNI BO3AYLWIHbIN KOHAEHCATOP 3apAANAN OT UCTOYHMKA NOCTOAHHOIO HAMPAXKEHUA U OTKAOUUAN.
Kak n3ameHunTCA aHeprna KoOHAEeHCAToOPa, eCn NAoLWaAb NePeKpPbITUA 0OKNAA0K KOHAEHCATOPa YBENYUTD
B 2 pas3a, a pacCTOAHUE MEXAY HAMM YMEHbLUUTL B 2 pasa?

1) He namenutca

2) YBennuutca B 2 pasa

3) YMmeHbluuTca B 2 pasa

4) Yeenunuutca B 4 pasa

5) YmeHblunTca B 4 pasa

3. MpoTOH BNEeTaeT B 04HOPOLHOE MarHUTHOE MoJie NepneHANKYAAPHO IMHUAM MArHUTHOM MHAYKLAN U
HauyMHaeT ABMIaTbCA MO OKPYKHOCTU. [pU yBENNYEHUM KUHETUYECKOM HEPTMM NPOTOHa (v<<c) B 4 pa3a
paguyc OKpPYy*KHOCTH

1) ymeHblumMTCA B 2 pasa

2) ymeHbwunTCA B 4 pasa

3) yBennuutcsa B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

Kone6aHusa v BoNHbI

1. MOMEHT nHepuMn GU3NYECKOro MaATHMKA YBEANUYNAM B 8 pPas, a PacCTOAHME OT OCU BPaLLEHUA A0
LeHTpa mMacc — B 2 pa3a Npu HEM3MeHHOM macce MaaTHUKa. [pn 3Tom YacToTa KonebaHmMit MasTHUKa
1) yBennumnaco

2) ymeHbLIMNACH

3) He U3meHunacb



2. MNOTHOCTb NMOTOKA 3HEPrKM BO3POCaa B 2 pas3a, a CKOPOCTb PacnpoCTpaHeHus BOHbI — B 4 pasa. Mpwu
3TOM 06bEMHAsA NNOTHOCTb SHEPTUK

1) ymeHblumnacb

2) yBenmMuunacb

3) He usmeHuNacb

3. KonebaTtenbHblli KOHTYP COCTOUT U3 KOHAEHCATOPa EMKOCTbIO C U KaTyLWKN MHAYKTUBHOCTbHO L.
AKTUBHOE conpoTuBsieHNe KOHTYypa R. ECan MHAYKTUBHOCTb L KOHTYpa YBENUYUTb, OCTaBAAA OCTa/IbHble
napameTpbl HEU3MEHHbIMW, TO BPEMA pesiakcaumm

1) ymeHbLUNTCS

2) yBennuutcsa

3) He n3meHuTcA

BonHoBasA U KBaHTOBaA ONTUKA

1. Mpwu BpaLLeHNM aHaNN3aTOPaA BOKPYT HanpasaeHua pacnpoctpaHeHna ECTECTBEHHOIO ceeta ...

1) NHTEHCMBHOCTb CBETA 32 aHANIM3aTOPOM U3MEHAETCA OT HY/IA 0 MAaKCMMaNbHOrO 3HAYEHUSA B
3aBMCMMOCTM OT yI/1a NOBOPOTA aHaAM3aTopa.

2) NHTEHCMBHOCTb CBETA 32 aHa/IM3aTOPOM He 3aBUCUT OT yr/1a NOBOPOTa aHaM3aTopa.

3) MHTEHCUBHOCTb CBETA YMEHbLUIAETCA B 2 pa3a OT ero MakCUMasibHOro 3Ha4YeHUs B 3aBMCMMOCTHM OT yrna
NOBOpPOTa aHanM3aTopa.

2. Habniopaetcs sBneHune BHewHero ¢otoaddekTa. MNpn atom ¢ ymeHblieHmem A/INMHbI BOJTHbI
najatowero cBeTa yBesmyaTrcs...

1) KpacHas rpaHunua ¢oToaddekTa

2) BeIMYNHA 3a4€ePKMBAOLLEN PA3HOCTU NOTEHLMANOB

3) aHeprus ¢oToHOB

4) KUHETMYECKAnA IHePrna 3NEeKTPOHOB

5) paboTa BbIXxoAa 3/1EKTPOHOB U3 MeTaN1a

3. MneHKa (n=1,5) ocBelleHa NaaaoWwmMmm NepneHaAnKyAApHO *KenTbiMmmn nydamm (600 Hm). Mpu Kakol
HanmeHbLuen TonwmHe nneHka B OTPAXKKEHHOM cBete 6yaet KasaTbcs YepHoit? OTBET BBEAUTE B HM.

HYNEBOW BUNET

Bonpoc 1. CTpoeHMe BeLecTBa: MOIEKYAApPHAnA PU3NKa U TEPMOANHAMMKA, CTAaTUCTUUYECKUIN U
TEPMOANHAMUYECKUIA METOAbI UCC/IeL0BAHNA BELLLECTBA, TEPMOAMHAMUYECKME NapamMeTpbl.

Bonpoc 2. 1eKTprUYECKN MPOBOAHMK: EMKOCTb YeAMHEHHOrO NPOBOAHMKA, KOHAEHCATOPbI, EMKOCTb
KOHAeHcaTopa, coeMHEeHMEe KOHAEeHCAaTOPOB.

MpaKTuueckoe 3agaHue. Teno, ABUranCb BEPTMKANIbHO BBEPX, NOAHANOCH Ha BbICOTY hg = 10 m. Yepes
Kakoe Bpems t OHO ynazeT Ha 3eM/ito? Ha Kakyto BbICOTY h NOAHMMETCA TENO, eC/IM HaYa/lbHYH CKOPOCTb
Tena yBennmunTb BaBoe?

IIepeuenb BOIPOCOB MJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTECTALIMU
Bonpocbl K 3K3ameHy (2 cemecTp)

1. MaTepuanbHas To4Ka, abcontoTHo TBepaoe Teno. Cuctema otcyeta. TpaeKTopus, NyTb, NepemeLieHme.
2. MNocTynatenbHoe AsuKeHune. BekTop cpeaHelt ckopocTu. MrHoBeHHasa cKopocTb. CpeaHan nyTesas
CKOPOCTb.



3. CpeaHee yckopeHue. MrHoseHHoe ycKopeHue. BeKTop NoAHOro YCKOpeHua 1 ero coctaBnfaroLwme.

4. iBnKeHne MaTepraibHOM TOUKM MO OKPYKHOCTU. YTroa NOBOPOTA, YrN10BasA CKOPOCTb, YI10BOe
YCKOpeHue.

5. CBA3b YrNOBbIX U IMHENAHbIX BEANYMH.

6. MNepBbIt 3aKOH HbloToHa. MHepuuanbHbie cuctembl oTcyeTa. MoHATME MHEPTHOM U FPaBUTALMOHHOM
macc.

7. NoHaTne cunbl. Bropoi 3akoH HbtoToHa. Mmnyabe Tena u MMNyabC CUbl. 3aKOH U3MEHEHMA MMNYNbCa
Tena. YpaBHeHMe ABUKEHUA B AUHAMUKeE.

8. Bsanmogeliicteue Ten. TpeTuii 3akoH HbtoToHa. MMnynbc cuctembl Te. 3aKOHbI U3MEHeHUA U
COXPaHEHMA MMNY/IbCa MEXaHUYECKON CUCTEMBI.

9. LleHTp macc. YpaBHeHuWe ABUXKEHUA LeHTpa macc.

10. NoHATMe paboTbl B MexaHUKe. PaboTa NOCTOSSHHOW 1 NepeMeHHOM CUabl. MOLLHOCTb.

11. NoHATMe sHeprnun B mexaHuKe. KMHeTUYeCKan aHeprus.

12. NoTeHumanbHasa sHeprua. CBA3b MeXKAy NOTEHUMANBbHOM SHEPTUEN U CUNOA.

13. NonHaa mexaHW4YecKaa aHeprua. 3akoHbl USMEHEHWNA U COXPAaHEHWUA NOHOM MeXaHMYECKOWN SHEPTUN.
14. nHamMuKa BpaLLaTeNbHOro ABUKEHNA. MOMEHT MHEPLIUN MaTePUAbHON TOYKKN, CUCTEMDI
MaTepuanbHbIX TOYEK, Tena. Teopema LtenHepa.

15. KuHeTunyeckasa sHeprua BpaLLatowleroca tTena. KNHeTnueckasa aHeprus Tena, y4acTsytoLLero Bo
BPaLL,ATENbHOMNOCTYNATENIbLHOM ABUNKEHUN.

16. MOMEHTbI CWJIbl OTHOCUTE/IBHO TOYKM U OTHOCUTENBHO OCcK. PaboTa Npu BpaLLaTe/IbHOM ABUKEHUM.
OCHOBHOE€ ypaBHEHUE AMHAMMUKM BPaALLATEbHOIO ABUXKEHUA.

17. MoMeHTbI UMNYNbCa MaTePUAIbHON TOYKM OTHOCUTENbHO TOYKM U OTHOCUTENBHO OCU. MOMEHT
MMNYNbCa TeNa OTHOCUTEIbHO OCU. 3aKOH COXPaHEHMA MOMEHTA MMMYNbCa U ero NpUMeHeHue.

18. MoneKkynapHas pusMKa n TepmoanHammKka. CTaTUCTUYECKUIA U TEPMOLMHAMUNYECKUIA METObI
nccnenoBaHUA BelecTsa. TepmogmMHammyeckme napameTpsbl.

19. UaeanbHbIi ra3. 3akoHbl MAaeanbHOro rasa. OCHOBHOE ypaBHEHUE MONEKYNAPHO-KMHETUYECKOWN TEOPUN
naeanbHoro rasa.

20. 3akoH MakcBenna o pacnpegeneHnm MoneKyn naeanbHoro rasa no CKOPoCTaAM

21. bBapomeTpuyeckas popmyna. PacnpegeneHme bonbLmaHa.

22. Yucno cteneHei cBob6oabl MONEKYbl. 3aKOH PAaBHOMEPHOTO pacnpeaeieHma SHepPrMm rno cTeneHam
cB06OAbI MONEKY. BHYTPEHHAA 3HEprnsa naeanbHOro rasa.

23. Tennota u paboTa. MNepBoe Havyano TepMoaANHAMUKK. MprUMeHeHMe NepBoro Havyana TepPMoLgMHAMUKY
K pasnyHbIM npoueccam.

24. TennoemKocTb. YpaBHeHMe Mainepa. PrUsnyecknin cMmbicn YHUBEPCAZIbHOM ra3oBO NOCTOAHHOM.
25. Agmnabatuyecknin npouecc. YpaBHeHue MyaccoHa.

26. TepmoanHammuecknin unkn. KNA ymkna. Obpatumele u HeobpaTumsblie npouecchl. Linkn KapHo.

27. 3nTponua. CTaTUCTUYECKOe TOIKOBaHWe SHTpoNuu. Bropoe Havyano TepmoanHaMUKK.

28. dneKTpocTaTUYecKoe nose. HanpAaXeHHOCTb 3NeKTPOCTaTUYeCcKoro nons. lone ToueyHoro 3apaaa.
MpuHUMN cynepnosnLLmMmn aNeKTpocTaTuieckoro nonsa. Cuaosble AMHUKN INEKTPOCTAaTUYECKOTO NONA.

29. [oTOK BEKTOpa HaNPAXKEHHOCTM 3/IeKTPOCTaTUYecKoro noasa. Teopema aycca ANA aneKTpruyecKoro
nona B Bakyyme. MpnmeHeHne Teopembl [aycca K pacyeTy 3/1IeKTPOCTaTUYECKUX NONEN 3aPAKEHHOM
6eCKOHeYHOM NA0CKOCTH, cdepbl, Wapa U LMANHAPA B BAKyyMe.

30. MNoTeHUUWan saneKkTpocTaTnyeckoro nonsa. PasHoctb NoTeHUnanos. CBA3b MeX Ay HaNPAXKEHHOCTbIO U
NoTeHUMaNoOM. DKBMMOTEHLMANbHbIE NOBEPXHOCTU. PaboTa No nepemelleHuto 3apaaa B nose.

31. NNpoBOAHMK B 3N1EKTpOCTaTUYeCKOM none. EMKocTb yegMHEeHHOro NnpoBoAHMKa. KoHaeHcaTopbl.
EmKocTb KOHAeHcaTopoBs. CoeanHeHMe KOHAEHCaTOpPOB.

32. JHeprua cucTembl INEKTPUYECKUX 3apAL0B. IHEPrua 3apa*KeHHOro NPOBOAHUKA U KOHAEHcaTopa.
JHeprua anekTpuyeckoro nons. O6veMHan NAOTHOCTb SHEPTUN.

33. IManeKTpUK B dNIEKTpMYecKom none. Nonapusayma Ma1eKTPUKOB.

34. neKTpUYyeckoe nosne B AM3NEKTpUKe. [InanekTpnyeckan NpoHMLAEMOCTb. BEKTOp aneKkTpuyeckom
MHAOYKUMW.



35. 3aKoHbl nocTosAAHHOTO TOro. Knaccmyeckasa Teopusa 3N1eKTPonpoBOAHOCTH.

36. MarHuTHOE none. BeKTop MarHMTHOM MHAYKUMKU. CUNoBble IMHUN MAFHUTHOTO NOAA.

37. MarHuTHoe noJie NnpoBOAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHuun cynepnosnuunm
MarHUTHbIX NONen.

38. [lelicTBME MArHMTHOMO NOAA Ha NPOBOAHMKM C TOKOM. Cnna Amnepa.

39. [leiicTBME MArHUTHOIO NMOJIA HAa ABMKYLUMECH 3apabl. [BUKEHUE 3apaAXKEHHbIX YacTuL, B
3NEKTPUYECKOM U MAarHUTHOM nonsax. 06obueHHan cuna JlopeHua.

40. PaboTa no nepemelLeHMIO NPOBOAHMKA U KOHTYPaA C TOKOM B MarHUTHOM None.

41. MarHuTHoe nose B BellecTse. [lna-, napa- n peppomMmarHuTHble BeLecTBa.

42. INeKTPOMarHMTHasa MHAYKUMA. ABneHne camomHayKumn. 3akoH ®Papages. Mpasuno JleHua. Tokn dyko.
43. SHeprua marHMTHoro noaa. O6veMHasa NAOTHOCTb SHEPTUM MAarHUTHOTO NOAA.

Bonpocbl K BPK (3 cemecTp)

1. OcHoBbl Teopun MakcBenna. PacnpoctpaHeHne nepeMeHHOro 31eKTPOMarHMTHOro NoJiA B BUAE BOJHbI.
2. KonebartenbHble npouecchl. FTapMoHMYecKme KosiebaHUs U UX XapPaKTEPUCTUKM.

3. MexaHW4YecKkmne rapMoHMYecKme KonebaHua. FapmoHmMdecknii ocunanatop. NpyRuHHbIA, GU3nYecKkuii u
MaTeMaTUYECKNIN MAATHUKMN.

4. CBOb6OAHbIE 3/IEKTPUYECKME FapMOHMYECKNE KonebaHnsa B KonebaTenbHOM KOHTYpE.

5. CnoxKeHune rapmoHUYecKkux KonebaHuii ogHOro HanpasaeHUA U O4MHAKOBOM YacTOTbI.

6. ChoxeHue AByX B3aMMHO NeprneHANKYIAPHbIX KoebaHnn 0AMHAKOBOM YacToTbI.

7. 3aTyxatowme konebaHma. ABToKoie6aHUA. BbIHyXKAeHHble KonebaHuA. PesoHaHc.

8. BonHbl. NMpupoaa n knaccudmKkauma BoAH. YpaBHeHWe beryuieli BONHbI. XapaKkTepucTuKa BosH. ®asosasn
CKOPOCTb BOJIHbI.

9. MpuHuMN cynepno3unumm BoaH. UHTeppepeHUna BonH. CToAumMe BOHDI.

10. 3neKTpOMarHUTHbIE BOJIHbI U UX CBOMCTBA. BekTop YmMoBa-lMNoMHTUHTa.

11. OTparkeHne n NpesioMIeHMNE 3/IEKTPOMArHUTHBIX BOJIH Ha rpaHuLLe pasaena ABYX AUINEKTPUYECKUX
cpea.

12. UHTepdepeHLma CBETOBbIX BOJIH. YCI0BMA MAaKCUMyMa U MUHUMYMa Npu MHTepdepeHumnn. OnbIT
HOHra.

13. AndpaKuma cBeTOBbIX BOAH. YCI0BUA HabatogeHna andpakumu.

14. NpuHumn MonreHca-®peHena. Metopg 30H OpeHens.

15. Andpakumna PpayHropepa Ha NIOCKOM LWLenn Npu HOPMabHOM NaZEeHUM CBETa.

16. Andpakuma OpayHrodepa Ha ANDPAKLUNOHHOM peLleTKe.

17. Ancnepcna ceeToBbIX BOAH. HOpmanbHaa U aHOManbHaA gucnepcumsa.

18. MNonapnsayma cBeTOBbIX BOJH.

19. TennoBOE M3NIyYEHUE M Er0 XapaKTEPUCTUKN. ABCONIOTHO YepHOe Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TENNOBOTO U3NYyYEHUA.

21. 3akoHbl CTedaHa-bonbumaHa, cmelleHnsa BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. M'mMnoTesa o KBAHTOBOW NpUpPoOAE TENJIOBOIO U3/TyYEeHUS.

23. Buapl poTtoaddeKTa. 3akoHbl BHewHero ¢poToaddekTa. YpaBHeHWe DNHLWTENHA A1A BHELWHEro
doToadpdekTa.

24. SHeprma. Macca n umnynbC CBETOBbLIX KBAHTOB. [laBneHune ceeTa.



