MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T et oy
COrNACOBAHA VTBEPKJIAIO /H.1. Jlapuonosa/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

11.03.2024 r.

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.13 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 09.03.02 MudopMaMOHHbIE CUCTEMBI M TEXHOIOTUU
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WNudopmanoHHbIe CUCTEMBI M TEXHOJIOTHU B IIU(PPOBOM
HanpasnenHoctsb Ou3Hece
Kypc 1,2
Cemectp 2,3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 32419 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI 72 4acoB
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BPK, /I3 3 cemMecTp
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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
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Cnocoben MOMCK HEOOXOAUMOM /ISl |OCHOBHBIX (DU3MYECKHUX 3aKOHOB B paszzenax
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
TIOWCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,
KPUTHYECKUM KPUTHYCCKHIA aHAJIH3, KoJIeOaHUI ¥ BOJIH, BOTHOBOH ONTHUKH.
aHaJIM3 U CUHTE3 |0000IIeHNE 1 yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha pazIMyHBIX obyacTelt GU3MKU 1151 OOBICHEHUS
IPUMEHSATh OCHOBE 3HaHUHI (GU3NYECKUX SIBICHUN U 3KCIIEPUMEHTOB.
CHUCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKM: Y CTaHABIMBATH M rpaduyuecKu
MOAX O, IS JUCLIUIUIAH U MPEACTABIIATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U B
peIICHUS COBPEMCHHBIX Q)HSH‘IGCKI/IX 3aKOHax.
MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX
3a1a4 TEXHOJIOTH
2. OIIK-1 OIIK-1.1 3uare: ocHOBHI |3HaHusA: OCHOBHBIC (U3NUYCCKUE 3aKOHBI B pa3zelie
Criocoben MaTeMaTUKH, PU3UKH, MEXaHHUKH, TEPMOJUHAMUKH, JIEKTPUUECTBA U
HIPUMEHSITh BBIUMCIUTEIBLHOU MarHeTusMa, KoyieOaHui 1 BOJIH; 00JIaCTH X
€CTECTBEHHOHAY |TEXHUKHU U IIPUMEHUMOCTH.
YHBIE U IPOrpaMMHUPOBAHUS. yMenusi: Vcrnonbp30BaTh CTaHJapTHBIE aJITOPUTMBbI
OOIIEHHKEHEPH pelIeHns: KOMIUIEKCHBIX 33/1a4 O (PU3HKeE.
b€ 3HAHUA, HaBBIKU: PerieHns THNoBbIX PU3NYECKUX 3a]a4 U
METO/IBI MCIIOJIb30BaHUs HA MPAKTUKE OCHOBHBIX 3aKOHOB
MaTeMaTHIECKOT buzuky.
0 aHaJIu3a u OIIK-1.2 YMers: pemars |3HAHUA:
MOZCJIIMPOBAHNA, | CTAH1apTHBIC YMeHHsAA: YMETh pellaTh CTaHJapTHLIE
TEOPETUYECKOTO (MPOHECCHOHATBHBIE npoQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
u 3a/1a41 C IPUMEHEHUEM [ (hH3HUYECKUX 3aKOHOB, METOJIOB MaTEMAaTUUECKOTO
OKCIIEPUMEHTAIIb [€CTECTBEHHOHAYYHBIX ¥ |aHaNn3a ¥ MOJEIUPOBAHHUS
HOTO OOLIEMHKEHEPHBIX HABBIKH:
WCCJIEIOBAHMS B |3HAHMI, METOJIOB
poQeCCHOHANIb |MaTeMaTUYECKOTO
HOM aHanu3a u
JEeSTENIbHOCTH  [MOJenupOBaHUs
OIIK-1.3 MimeTh HaBbIKU: |3HAHUS:
TEOPETUYECKOI0 U yMeHHs:

AKCIIEPUMEHTAILHOTO
HACCIIENOBAHUA OOBEKTOB
npoheccCHoHaNBHOM
JIeSITEIbHOCTH.

HaBbIKH: VIMETh HAaBBIK TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIE0BAaHUS OOBEKTOB
npodeccuoHaNbHOM NeSTENbHOCTH.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnumnamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIL.
JlucuunianHa sBisieTcs 00s3aTeIbHOM




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
npeamecTByomux aucuumiva: Maremaruka (YK-1), Haueprarenbnas reomeTpust 1 MHXEHEpHAst
rpaduka (YK-1), Maremaruka (OITK-1)

W3yuaemas JOUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi TPOJOJDKEHUS (OPMHPOBAHUS yKAa3aHHBIX
KOMITIETCHIIMK B cienytonux aucuumuinHax: Punocopus (YK-1), Teopus BeposTHOCTEH u
mareMmarnueckas cratuctuka (YK-1), Jduckpernas marematuka (YK-1), Teopust BeposiTHOCTEH U
maremarnueckass cratuctuka (OIIK-1), Jluckpernas maremaruka (OIIK-1), MonenupoBaHue
cucteM (YK-1), MonenupoBanue cuctem (OIIK-1); rocynapcTBEHHON WTOrOBOM aTTeCTalluu B
dbopme: BrimoaHeHre U 3aniuTa BRITYCKHONW KBaM(pukanuoHHon padotsl (YK-1), Beimoanenue u
3alIMTa BBITYCKHOM KBanudukaronHoi padotsl (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns popmupoBaHUs 3asBICHHBIX KOMIETEHIIMH HMCHOJIB3YIOTCS METOJOJIOIMYEeCKUE TEXHOJIOTHUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBINM, IPAKTHKO-OPUEHTUPOBAHHBIN
HOIXOIBI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTUSAMU SIBJIAIOTCA: JIEKIIMOHHbIE 3aHATUS, IPAKTHUECKUE U
n1abopaTOpHBIE 3aHATHS, IPOLEAYPHI CaMOOOyUEHUS

Ha AOCTHIKCHUC KOHKPCETHBIX uenei/i O6y‘I€HI/I$I HaIpaBJICHBI IMPHUMCHACMBIC TAaKTUYCCKHC
TEXHOJIOTUH: 3aJaHusl, ”HPOPMAIIMOHHBIE, KIIACCUYECKasl JICKIIHS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp
. Komnuectso | Dopmupyemeie
Bussl 1 TeMbl 3aHATHIA
4acoB KOMIIETEHIIUU

MexaHuKa 60 OIIK-1, YK-1
Jlexuus. Jleknus 1. Kunematuka MarepuaabHON TOUKH U 2
NOCTYNATEJIbHOTO IBUYKEHUS TBEPJIOTO TeJa.
Jlexuwms. Jlekmus 2. [luHaMuka MaTepuanbHON TOUKH, CHCTEMBI 2
MaTepuaibHbIX TOUeK. PaboTa 1 SHEprusi B MEXaHUKE.
Jlexuust. Jlekuus 3. JlnHaMMKa BpamaTeaIbHOrO ABUXKEHHSI TBEPIOTO 2
Tena. 3aKOHBI COXPaHEeHUs.
[Tpaktuyeckoe 3anstue. [Ipaktuka 1. KunemaTtuka n iuHammuka 2
MaTepuaIbHOW TOUKU U MOCTYNATEIbHOTO IBUKEHUS TBEPOTO
Tena.
IIpaktrnueckoe 3ansaTue. [Ipaktuka 2. J[nHaMuKa BpamaTeIbHOrO 2
JBUKEHMS TBEPJOTO Tea. 3AKOHBI COXPaHEHUS.
IIpaktnueckoe 3ansaTue. [Ipaktuka 3. Komtoksuym "Mexanuka" 2
JlaGopatopHas pabora. JlabopatopHas padota 1. Cratuctuueckas 3
00pabOTKa PE3YALTATOB DKCIEPUMEHTA.
JlaGopatopHas pabota. JIaboparopHas pabota 2. U3yuenue 3
3aKOHOB BpaIaTeIbHOr0 ABIKEHNS Ha MassTHHKE Q0epOeKa.
JlaGopatopHas pabota. JlaboparopHas pabota 3-1 (Ha BEIOOD). 3
Omnpenenenne CKOPOCTH MOJIeTa CHapsi/ia C IOMOIIBIO
0aJUTMCTHYECKOTO KPYTHIIBHOTO MasiTHUKA.
JlaGopaTtopHnas pabota 3-2 (Ha BeIOOp). OnpeneneHne MOMEHTa
MHEPLINHU U IIPOBEPKA 3aKOHA COXPAHEHUS SHEPTUHU C TIOMOILBIO
MasTHUKa MakcBesua.
JlaGopatopHas pabota. JlaboparopHas pabota 4. U3yuenue 3
IPELECCUU OCU THPOCKOMA.




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

- DIEMEHTHI PEIATUBUCTCKON MeXxaHuKU. OCHOBBI CTIEUAIbHON
TEOPUU OTHOCUTEIBHOCTH. ;

- DJIeMEHThl MEXaHUKH CILIOIIHBIX cpel. OOue cBoicTBa
KUJKOCTEH U Ta30B.

2. BeinosiHeHre WHANBUYAIbHBIX TECTOBBIX 3aJIlaHHM (3JIEK. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. YKa3aHUs)
1a00paTOpHBIX padoT.

4. Pemenne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, 3IeK. Kypc).
4. IToaroToBKa K KOJUIOKBUYMY (y4e0. mocobue, 3JeK. Kype) Mo
TeMe "MexaHuka'.
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MouJaekyasipuasi (U3HKa ¥ TEPMOJIHHAMHUKA

S7

Jlexuus. Jlekuust 4. MonekyasipHO-KHHETHYECKasi TEOPUSI
UJ1€aIbHOTO ra3a. DJIEMEeHThl CTAaTUCTUYECKON (DU3HKH.

Jlexuus. Jlekuus 5. SIBnenus nepeHoca B razax. OMIUPUUYECKUE
ypaBHeHHd nepenoca: Puka, Dypre nu HeroToHa.

Jlexuus. Jlekuust 6. OcHOBBI TepMOauHaAMUKU. [I[puMenenue
IIEPBOr0 Hayajla TEPMOJIUHAMUKH K M30IIPOLIECCaM.
TepMoanHAMHUYESCKIM ITUKIL.

[Tpaktueckoe 3anstue. [Ipaktuka 4. MonekyasipHO-KUHETHYECKas
TEOPHUS WJICATLHOI0 ra3a. DIEeMEHThl CTATUCTUYECKON (DU3UKU.

[IpakTnueckoe 3anstue. [lpaktuka 5. OCHOBBI TEPMOJIMHAMUKH.
[IprMmeHeHne nepBoro Havaaa TEPMOAUHAMUKH K U30MPOLIECCaM.
TepMoanHaMUYeCKUI ITUKIL.

[TpakTueckoe 3anstue. [Ipaktuka 6. Komioksuym
"MonekyiasgpHasa ¢dU3UKa 1 TEPMOANHAMHUKA"

JlaGopaTtopHast pabora. JlabopaTopHas pabota 5-1 (Ha BEIOOD).
Omnpenenenue OTHOIIEHHS TerIoeMKocTeil Bo3ayxa Cp/Cv
MeroqoM Kiiemana-/Iezopma.

JlaboparopHas paboTa 5-2 (Ha BeIOOp). OnpeneneHne OTHOMIEHHS
TerioeMkocTer Bo3ayxa Cp/Cv pe30HAHCHBIM METOIOM.

JlaGopatopHas pabota. JlabopartopHas pabota 6. OnpeneneHue
K03 (HULIMEeHTa BI3KOCTH KUAKOCTH MeToaoM CTOoKca.

JlaGopatopHas paborta. JlabopartopHas pabota 7. OnpeneneHue
kodbdunmenTa B3anMHoN nuddy3uu BO3ayxa M BOISTHOTO Iapa.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
1. I[TpopaboTka TeOpeTUYECKOT0 MaTepraiia mo reMam (yueo.
nocoowue, MeK. Kypc):

- [TonuTpomnHslil mpouecc;

- Peanbnsl ra3. Ypasuenue Ban-nep-Baansca.

2. BeimosHeHNe WHANBHYAIBHBIX TECTOBBIX 3aJaHHUM (JIEK. KypC).
3. IloAroTroBKa K BBITOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perenne MHIMBUYaIbHBIX 337a4 (yuel. mocodue, ajek. Kypce).
4. TlonrotroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
teMe "MoisekyiaspHas Gu3uKa U TEpMOJHHAMHUKA' .
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OIIK-1, YK-1

3JI€KTpPl‘leCTBO U MAarHeTu3sm

63

Jlekuus. Jlekuus 7. DIEKTpOCTATUYECKOE MOJI€ TOYEHHOTO 3apsiia,
3apspkeHHOro Tena. [IpoBOIHUK B DIEKTPUUECKOM IOJIE.

Jleknus. Jlekuusa 8. MarHutHOE 1oJjie MOCTOSSHHOTO TOKa. 3apsij B

OIIK-1, YK-1




QJICKTPUYCCKOM WU MAarHuTOM ITOJIAX.

Jlextng. Jlekuust 9. MarHuTHOE 1OJIE B BELIECTBE.
DJIEKTPOMArHuTHAs WHIYKIIHS.

[TpakTueckoe 3anstue. [Ipaktruka 7. DIE€KTpPOCTATUYECKOE 110JI€
TOYEYHOI'0 3apsja, 3apshkeHHoro tena. [IpoBonnuk B
DIIEKTPUYECKOM IIOJIE.

[IpakTuueckoe 3ausatue. [Ipaktuka 8. MaruutHoe mnoje B BaKkyyme,
B BEILIECTBE. DJIEKTPOMArHUTHASL MH]IYKIIUS.

IIpakTuueckoe 3ansarue. [Ipakruka 9. KomnokBuym
"JJIEKTPUUECTBO U MarHeTusm'.

JlaGopaTtopHas pabora. JlabopaTopHas padora 8. M3yuenue
HIIEKTPOCTATUYECKOTO TOJIS.

JlaGopaTtopHnas pabora. JlabopaTopHas padora 9-1 (Ha BEIOOD).
W3y4eHne 3aBUCUMOCTH CONIPOTUBJICHHSI METAJJIOB OT
TEMIIEpPaTyphl C IOMOIIBI0 MOCTHKA Y UHCTOHA.

JlaGopaTtopHast pabota 9-2 (Ha BbIOOp). M3yuenue 3akona Oma B
nuddepeHnanLHON hopMme

JlaboparopHuas pabdota. Jlaboparopuas padora 10. U3yuenue
(HU3MUECKUX CBOWCTB CETHETOJICKTPHKOB.

JlaboparopHas padota. Jlaboparopuas padora 11. Onpenenenue
VJICIBHOTO 3apsijia JJIEKTPOHA METOJIOM MarHETPOHA.

JlaboparopHas pabota. JlabopaTopHas padora 12.
DKCIIePUMEHTAIILHOE OIIPE/ICIICHUE MHAYKTUBHOCTH KATYIIKH.

3amaHus U1 CAaMOCTOSITENIbHONW PabOThI, B TOM YHUCIIE BBHITIOJTHEHUE
1. [TpopaboTka TEOpEeTUUECKOTO MaTepraiia mo reMam (yueo.
nmocodue, AJIeK. Kypce):

- 3aKOHBI TOCTOSIHHOTO TOT0. Kitaccuyeckas Teopust
AIIEKTPOIPOBOTHOCTH;

- IunneKkTpuK B SIEKTPUYECKOM II0JIE.

2. BeImosHeHNe HHIMBHYaTbHBIX TECTOBBIX 33JJaHUH (AJIeK. KypcC).
3. [ToaroroBka K BBHIIOTHEHUIO U 3aIIUTe (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perienue MHIMBUAYaTIbHBIX 337a4 (yuel. mocobue, 3eK. Kypce).
4. TlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JieK. Kype) 1o
TeMe ""DIIEKTPUIECTBO ¥ MarHeTH3Mm'.
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Wnas xoHTakTHasA padora:

IloaroroBka K SK3aMeHY

30

IIpoBeneHne dK3aMeHa

3 cemecTp

Bunasl 1 TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Kosebanus u BOJIHBI

36

Jlexuus. Jlekuust 1. OcHoBbI Teopun MakcBesuia.
DJIEKTPOMAarHUTHasi TEOPUs CBETA.

2

Jlexuust. Jlekuus 2. l'apMoHMUYECKHE KOIEOaHUS U UX
XapaKTEPUCTUKU. 3aTyXaloUI1e U BEIHYKICHHbIE KOJCOAHMUSL.

Jlexuwms. Jlekus 3. Yrpyrue u 3J1eKTpOMarHuTHBIE BOJIHBI.
YpaBuenue 6eryieil BoaHbl. CTOsTYNE BOJIHEL

[Tpaktuyeckoe 3anstue. [Ipaktuka 1. 'apmonndeckue Konedanus u
UX XaPaKTEPUCTUKH. 3aTYXAIOLIUE U BEIHYKJICHHbIC KOJIeOaHMsL.

ITpakTueckoe 3ansatue. [Ipaktuka 2. Yrpyrue u
3JIEKTPOMArHUTHBIC BOJIHBI. Y paBHEHHE OeryIeild BOJHBL. CTosune

OIIK-1, YK-1




BOJIHBI.

[Tpaktuyeckoe 3anstue. [Ipaktuka 3. CamocrosTensHas pabora
"KoneOanusi U BOJHBI".

JlaboparopHas pabota. JlaboparopHas padora 1. OnpenencHue
YCKOPEHUsI CBOOOTHOTO TIAJICHUS C TTIOMOIIIBI0 000POTHOTO
MasiTHHKA.

JlaGopaTtopHas pabora. JlabopaTopHas padora 2. MccrienoBanue
BBIHYKJIEHHBIX KosieOanuii B LCR-koHTYpE.

JlaGopaTtopHas pabora. JlabopaTopHas padora 3. MccrnenoBanue
KOJICOAHUN CTPYHBI METOJOM PE30HAHCA.

JlaGopaTtopHnas pabora. JlabopaTopHas padora 4. OnpenencHue
CKOPOCTH 3BYKA B BO3JIYXE.

3anaHus U1 CAMOCTOSITEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHEHUE
1. ITpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (ydeo.
nocobue, 3MeK. Kypc):

- DKCIIEpUMEHTAIBHOE TIOyYEHUE SJICKTPOMArHUTHBIX BOJIH;

- [IpuMeHeHue AIIeKTPOMArHUTHBIX BOJIH. PagrocBs3e.

2. BeimosHeHNe HHIMBUYaTbHBIX TECTOBBIX 33JaHHH (AJIEK. KypcC).
3. IloAroToBKa K BBITOJHEHHIO U 3aIIUTE (METO. YKa3aHHS)
1abopaTOPHBIX padoT.

4. Pemenne MHAMBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIEK. Kype).

12

BoaHoBasi 1 KBAHTOBas ONTHKA
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Jlexuwmst. Jlekuus 4. Uatepdepernns u nudppakius CBETOBBIX BOJH.

Jlexumsa. Jlekuus S. [lonspusanus u qucnepcusi CBETOBBIX BOJIH.

Jlexuus. Jlekuus 6. KBanToBast npupoza ceera. TemnoBoe
nsnyueHue u Gorodddexr.

[Tpaktuyeckoe 3ansrue. [Ipaktuka 4. Untepdepenius, nudpakuus,
NOJIIPU3AIUS U IUCIIEPCHS] CBETOBBIX BOJIH.

[TpakTueckoe 3austue. [Ipaktuka 5. KBanToBas mpupoja cBera.
TemnoBoe nsnyuenue u GotodbhdeKT.

[TpakTueckoe 3austue. [Ipaktuka 6. CamocrosTenbHas paboTa
"BosHoBasg ¥ KBaHTOBAag ONTUKA'.

JlaboparopHnas pabota. JlaboparopHas padota 5-1 (Ha BEIOOD).
N3yuenne qudpakiuy U3TydeHHs ra30BOTo jJa3epa Ha
TUGPaKIIMOHHOM perieTke.

JlaboparopHas pabota 5-2 (Ha BbIOOp). M3yuenue nudpaxkaun
6esnoro cBeta Ha TUGPAKIMOHHON peleTkKe.

JlaGopaTtopHast pabora. JlabopaTopHas pabota 6-1 (Ha BEIOOD).
[Tomyuenue u vccaen0BaHUE TOISIPU30BAHHOTO CBETA.
JlaGopaTtopnast pabota 6-1 (Ha Be1OOp). Onpenenenue
KOHIIEHTPAIIMU PacTBOPa caxapa ¢ MOMOIIBI0 cCaXxapuMeTpa.

JlaGopaTtopHnas pabota. JlabopaTopHas padora 7. OnpenencHue
JTUHEHHON AMCTIEPCHH CTIEKTPAIBHOTO anmnapara.

JlaGopaTtopHast pabora. JlabopaTopHas pabora 8-1 (Ha BEIOOD).
DKcrnepuMeHTallbHas MpoBepka 3akoHa Credana-bonbiMaHa.
JlaGopaTtopHast pabota 8-2 (Ha BeIOOp). OnpeneseHne TeMnepaTypsl
HUTH JIAMIIbI HAKAJTUBAHUS] ONITUYECKUM ITHPOMETPOM.

JlaGopaTtopHnas pabota. JlabopaTopHas padora 9-1 (Ha BEIOOD).
N3ydenue 3akoHOB BHemHETo poTodrddexra. OnpenencHue
WHTETPaIbHON YyBCTBUTEILHOCTH (POTOIIEMEHTA

JlaboparopHnas pabota 9-2 (Ha BeIOOp). OmpenenaeHne moCTOSTHHON
[1nanka.

OIIK-1, VK-1




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- OcHOBHBIE (HOTOMETPHUUECKUE XaPAKTEPUCTUKHU CBETA;

- 'ma3 kak ontuueckas cucTema.

2. BeinosiHeHNe WHANBUIYAIBHBIX TECTOBBIX 3aJaHUH (3JIEK. KypC).
3. ITonroToBka K BBINOJIHEHUIO U 3aIIUTE (METO/]. yKa3aHUs)
1ab0paTOPHBIX padoT.

4. Pemenne nHAMBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIEK. Kype). 12
Duzuka aToMOB U MoJieKkyJ. PU3nKa TBEPAOro Tejaa 33 OIIK-1, VK-1
Jlexuus. Jlekuust 7. BonHOBBIE CBOMCTBA MUKPOYACTHUL. DJIEMEHTBI 2
KBAaHTOBOI MEXaHUKHU.

Jlexuus. Jlekuus 8. IloHsiTHE O 30HHON TEOPUU TBEPABIX TEI. 2
KBaHTOBas T€OpUSs 3JIEKTPONIPOBOTHOCTH.

Jlexuwms. Jlekmus 9. Ctpoenue aToMHOrO siipa. PamnoakTHBHOCTb. 2
IIpakTnueckoe 3ansatue. IIpaktuka 7. BonHOBBIE CBOMCTBA 2
MHUKPOUYACTHIL. DJIEMEHThI KBAHTOBOI MEXaHUKHU.

[TpakTueckoe 3anstue. [Ipaktuka 8. CTpoeHUs: aTOMHOIO sijipa. 2
PaqnoakTUBHOCTG.

[Ipaktuueckoe 3anstue. [Ipaktuka 9. CamocrositenbHas paboTa 2
"dusnka atoMoB U MoJiekyil. Dusuka TBepaoro reaa'

JlaboparopHuas pabdota. Jlaboparopuas padora 10. M3yuenue 3
TEMIIEPATypHOE 3aBUCUMOCTHU AJIEKTPOCOIIPOTUBIICHHUH MeTaia u
I0JIYTIPOBOJIHUKA.

JlaGopatopHas paborta. JlaboparopHas pabora 11. M3yuenue BosbT- 3
aMIIePHON XapaKTEPUCTUKU TOITYIPOBOTHIUKOBOTO THOIA.

JlaGopatopHas paborta. JlabopartopHas pabota 12-1 (Ha BbIOOD). 3

Omnpenenenne cofepKaHus KaIHs B COJISIX TI0 ero OeTa-aKTHBHOCTH.
JlaGopatopHas pabota 12-2 (Ha BbiOOp). OnpeneneHue
kodbduIeHTa TONIONIEHN OeTa-N3IydeHNs.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
1. I[TpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocobwue, MeK. Kypc):

- CTpoeHue aTOMOB, MOJIEKYJT 1 UX ONTHYECKHE CBOWCTBA;

- CTpoeHue TBEpAOro Tela.

2. BoinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. IloaroTroBKa K BBITOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perienue MHIMBUIYAIbHBIX 337a4 (yued. mocodue, 31eK. Kypce). 12

Wnas koHTakTHas pabora: auddepenunponansblii 3auet (bPK) 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne IUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHs ¢ paboyeil mporpammon, ee
CTPYKTYpOMl M COJEp)KAaHUEM pa3[eloB. YUeOHbI MaTepuall CTPYKTYpUPOBaH, W3y4YEHHE
JUCLUTIIIUHBI OCYIIECTBIISAETCS B TEMaTUYECKON [I0CJIEI0BATEIbHOCTH.
3aHATHS JIEKIMOHHOI0 THIA JAIOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUA MO JHUCLHUIUINHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATHI PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuana; oopamarh BHUIMaHUE Ha
(GOpMYIHPOBKM M KaTEropuu, PpACKpHIBAIOIIME CYTh HPOOJIEMbI, SIBICHHUS WM IPOLECCa;
3apuKCUpOBaTH BBIBO/IbI u IPAKTUYECKHE PEKOMEHIallNH.
[TonroroBka K 3aHATHAM CEMHHAPCKOI0 THUIIA BKIIOYAET O3HAKOMIICHHUE C IIIIAHOM



MPaKTUYECKOT0/1a00paTOPHOTO 3aHATHS;, PAOOTY C KOHCIIEKTOM JICKIIUN, BHITTOJTHEHUE TOMAIITHETO
3amaHus, paboTy ¢ y4yeOHOW M y4eOHO-METOIMYECKOH JIUTepaTypoi, HaydYHbIMU H3JaHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypCaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMmoit
JUCLUTUIMHBL

CopneprxaHue caMoCTOATEIbHOI PadoThI onpeaensercs pabodyeid NporpaMMoN JUCLMILIMHBI,
OLICHOYHBIMH M METOJMYECKUMH MaTepuanaMu, 3aJaHUSMH W YKa3aHUSAMU MPEroJiaBaTes.
CamocrosTenbHas paboTa MOXKET OCYILECTBIISATHCS B ayAUTOPHOW M BHEAYyIUTOPHOH (opmax.
D¢ (eKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSITENbHOW PpabOThl SBISAETCS 3JICKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTelbHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYH K
oOpa3oBaTelbHOW  nIporpamMme, paOouedl  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, TPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMALMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

W3yueHne  AUCUMIUIMHBI BKJIIOYAeT  BBINOJIHEHHE  JlaboparopHoW — paboThl ¥ T.I.
[TepuonuuHOCTh NMpoOBeNEHUS, (POPMBI TEKYIIEIrO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMA OLICHUBAHUS
xoJa OCBOCHHS JTVCIIATUTHH MIPECTaBICHBI B paboueit porpaMMme.
®opMoii  TIPOMEKYTOYHOW  aTTeCTallMd 10  JUCHUIUIHHE SBISETCS 0aUTbHO-PEHTHHTOBBIH

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE YYEBHO-METOANMYECKOE

OBECIIEYEHUME JUCIHUITIMHbI

141

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

KomnuectBo
9K3EMIUISIPOB ITEYATHBIX
Neje Cnucok UCOJIb3yeMOM JTUTEPATYPbI M3/IaHUiH, MMCIOIUXCA B
n/n OHOIHNOTEKE, MITH
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer
YUEBHBIE, YYHEBHO-METOJAMYECKHWE 1 HAVYHBIE U3JJAHU A

1. |[Tpopumona, Taucus MNsanoBHa. Kypc ¢usuxu [Texcr] 82
[yueOHOE nocobue JUIs WMH)XEHEPHO-TEXHUYECKUX
cnenuansHocTeit By3oB| / T. Y. Tpodumona. 22-e u3z., crep.

MockBa: Akanemusi, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 82.

2. |YeptoB, Anekcanap I'eoprueBud. 3amgayHuK 1O QU3UKE 272
[Tekct] : [yueO. mocobue st BTy30B] / A. I'. Ueptos, A. A.

BopoObeB. U3a. 8-e, nepepabd. u gomn. M.: ®dusmatnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuisipbl: Bcero 272.

3. |[Mexanuka [Tekcr] : maGopatopubiii mpaktukym / [[. H. 231
Kocosa u ap. ; pen. I'. H. KocoBa]; M-Bo o0pa3oBanus u
Hayku Poc. ®enepaunn, OI'bOY BIIO "IloBomk. roc.
texHoun. yH-1". Momkap-Omna: TIFTY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dx3emiursapel: Bcero 231.

4. |[Monekymsapuas ¢usuka. Tepmogmnamuka [Tekcrt] 136 /
71a0OpaTOPHBIA MPaKTUKYM : [ WHKeHepHo-TexHuueckux | https://portal.volgatech.net/b
CIeNUaNIbHOCTEH W HampaBJeHUH MOAroTOBKH OakamaBpoB] /| ooks/Bakieva _molekuliarnai
[. P. bakuesa [u np.] ; mox pen. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
lopneeBa; M-Bo oOpa3zoBanuss U Hayku Poc. Depeparum, 7.pdf
@denep. TrOC. OHOMKET. 00pa3. yUYpEeKICHHE  BBICIIL
o6pasoBanmst "[ToBomk. roc. Texson. yH-t". Momkap-Oma:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OK3eMILIpEl: Becero 136.

5. |OnexrpuuectBo [Tekcr] : mabopatopuslit mpakTukym / [JI. A. 272 |

I'puropses u 1p.]; M-Bo obpazoBanus u Hayku PD, ®I'BOY | https://portal.volgatech.net/b




BIIO "[oBomk. roc. Texuon yH-T". Momkap-Oma: IIT'TY,

ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILISpHI: BCETO 0.pdf
272.

6. [Maruerusm [Tekcr] : maGopatopusiii mpaktukym / [JI. A. 279 /
I'puropwes u ap.]; M-Bo ob6pazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuoi. yH-t". HMomxap-Omna: III'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUIIPHI: BCETO pdf
279.

7. |BomnoBas onrtuka [Tekcr] : mabGopaTopHbIii ipakTukyMm / I 15 /

1. Torenamsuin, A. C. Macnennukos, J[. C. Macac, JI. B.| https://portal.volgatech.net/b
Ienuinea; MuHKHCTEpCTBO HAayKH W BhIcIIero obpasoBanus| 00ks/\VVolnovaya optika 202
Poccuiickoit  ®epeparmu, DPI'BOY BO  "IloBomxckuii 1.pdf
roCyJ1apCTBEHHbIN TEXHOJOTHYECKUI YHUBEpCUTET".

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

2231-3. Dx3emmapsl: Bcero 15.

8. |KBanroBas um smepnas ¢usmka [Tekcr] : mabopaTopHBIHA 19 /
NpPaKTHKYM : [1s cTyaeHToB 1-2 KypcoB Bcex Texnuueckux | https://portal.volgatech.net/b
HampaBieHud moarotoBku W cnenmanbHocter] / I'. 1II.| ooks/Gogelashvili_Kvantova
Iorenamsuiu, M. E. T'opaees, C. B. KpacunsaukoBa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop [. L. ToremamBwiu; M-BO HayKH M BBICII. df
obpazoBanus Poc. @eneparuu, ®I'BOY BO "lloBomxk. roc.
texnon. yu-1". HMomkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

9. |CaBenmveB, Urops  Bmamumupomu. Kypc  ¢usuku
[DnexkTponHsIii pecypc] : yuebHoe mocobwue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnextpuyectBo. Konebanus u BoiaHbl. BonHoBas onrtuka. 7- 84164
e U31., crep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

10. |CaBenbeB, Uropp BrnagmmupoBuu. Kypc oOmeit ¢usuku
[DnexkTponHsIii pecypc] : yuebHoe mocobwue : B 3 Tomax. T. 1|https://e.lanbook.com/book/3
: Mexanuka. MonekynspHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.

DJIEKTPOHHBIE OBPA3OBATEJILHBIE PECYPCHI
1. |Hayunas snekrponnas oubmmoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponHas oubnmnoreka «KubepaeHnHKa» http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropuu 11 IpoBe-
JIeHHs y4eOHBIX 3aHATUH,
CaMOCTOSTENIbHON pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

[IporpammHuoe
obecrnieueHne

200 (1)

KOMIUIEKT  TIPUBOPOB (1),
YcTaHOBKa AT M3MEPEHUsS] TETUIOTHI
napoo6pazoBanus (1), YcranoBka mis
U3YYEHHUs] 3aBHCUMOCTH  CKOPOCTH
3ByKa oT TEMIIEpaTypPbl (1),
YcTaHoBKa i1 M3Yy4YEHUS TEIUIOBBIX
nporieccoB (1), VYcraHoBka mus
UCCIIEIOBaHHS TETUIOEMKOCTH
tBepaoro Ttena (1), YcranoBka s
OTIpeJ.OTHOILICHHUS TEIUIOEMK. BO3IyXa

Microsoft Office
Standard, Arent Dr.Web,

Kommiaext 110 TS
peleHus OCHOBHBIX
IMOJIL30BATEIILCKUX 3ajad,

BupTyainbHelil IPaKTUKYM
no ¢usuke ais BY3oB (B
2 4acTsx)




MOCTOSTH.IABJICHUU ¥ ITOCTOSTHHOM
00BEMe (1), VYcranoBka A
ONpe/C/ICHUsT W3MEHEHHUs SHTPOIUHU
(1), VYcranoBka s oOmpeAeIIeHUs
koa(ddur. Bsazkoctu Bo3ayxa (1),

YcraHoBka JUIS OIpeeIcHUs
ko3 uIr.B3auMHOM muddy3un
BO3lyxa W BoasHoro mapa (1),
YcTraHoBka TUISE ornpezeneHus

K023 (PHII. TETIIONPOBOAHOCTH BO3TyXa
(1), VYcraHoBka s OIpeACIICHUS
YHUBEPCAIbHOM T'a30BOM IOCTOSHHOU
(1), VYcranoBka nabopaTopHas
"T'upockon" ®M 18 (1), YcraHoBka
naboparopnas "MamuHa ATByzaa"
®M 11 (1), YcranoBka nadboparopHas
"Masatauk MakcBemna" M 12 (1),
VYcranoBka naboparopHas "MasTHUK
HakyioHHBIH" @M 16 (1), YcraHoBka
naboparoprnas "Mastauk OOGepbeka"
®M 14 (1), YcranoBka naboparopHas
"MasiTHUK yHUBepcaiabHbI" OM 13
(1), VYcranoBka nabopaTopHas
"Monyns FOHra u monyne casura "
®M 19 (1), YcranoBka naboparopHas
"Coynapenne mapos" OM 17 (1),
YcraHoBKa nabopaTopHas
"VHuuiasapHeil noasec ¢ MymIkoit"
OM 15 (1), Kommuekt y4eOHOI
mebenn (1)

216 (I)

ABTOMAT.yCTaHOBKA

JI/UCCIIE]T.CBOMCTB MIPOBO (1),
ABTOMAT.yCTaHOBKa JI/HCCIICIOBAHUS
CErHEeTO (1), ABTOMAaTH3.CTEH
J/UCCleIOBaHUs CBOICTB (1),

AnmapaT A7 CO3/JaHUS MarHUTHOTO
nonss MC-19 (1), bnox ynpaBnenus
cnektpomerpa SAMP (1), Usmepurens
RLC-metp (1), JIaBopaTopHbIii cTeHN
"N3yuyeHnue JUDJIEKTPUYECKOU
NPOHHUIIAEMOCTH ¥ JHAJLIOTHPh B
.01 (1), Monyns 00paboTku
mudpoeix  gamseix  CT-20 (1),
Monutop 19" ViewSonic TFT 19"
VA916  (3), MynbruMenuitHbIi
npoekrop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHHUJUUIOTPA® 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),

TTnuaTen nmarenarnii HP T.acer (1)

Microsoft Office
Standard, Arent Dr.Web,
Kommext 10 JUTS
peleHus OCHOBHBIX
M0JIb30BATEIbCKUX 3a/1a4,
BupryanbHslil TpakTUKYM
no ¢usuke a1 BY3oB (B
2 gacTsx)




Cucremusbiii  Omok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp OIIP 10- MUHU (1),
Oxpan Ha mraruBe 180 x 180 (1),
KommiekT yuebnoi mebemnu (1)

217 (1) Kommekt yue6HOH Mebenu (1) Microsoft Office
Standard, Arenr Dr.Web,
Komnnexr 3(0) JUISL
pelieHus OCHOBHBIX
I10JIb30BATEIbCKUX 3ajad,
BupTtyanbHbiil mpakTUKyM
no ¢usuke nus1 BY3o0B (B
2 4acTiX)

219 (1) Hocka aymuropnas 1000 * 1700 (1),[Microsoft Office
KOMIUIEKT IIPUB.APMOH (1),[Standard, Arear Dr.Web,
Jlaboparopuas  ycranoBka  "KyO|Komrmuiekt (0 TUTST
Jlecnu" (1), JlabopaTopHasi ycTaHOBKa |pelieHus OCHOBHBIX
"JIunelinpie CIIEKTPBI CO|monb30BaTENBCKUX 3a/ad,
CHEKTPOMETPOM HU3Koro|BupTyanbHblll IPaKTUKYM
paspemenus” (1), JlaGopartopHas|no ¢usuke mist BY30B (B
YCTaHOBKa "OnpeneneHue|2 4acTsx)

IIOCTOSIHHOU [1nanka" (1),
Jlaboparopnas yCTaHOBKa
"DOnekTpuueckas MPOBOJUMOCTH B
MOJTYTIPOBOJHUKAX " (1),
JlaGopatopnast ycranoBka "Oddekt
3eebeka” (1), I[MTPUBOP
KOMBUHUMP.1114310 (1), YcranoBka
@IIB-05-3-4"Onpenenenue
MOCTOSIHHOM TudpaKkIIMOHHON
pemetku" (2), Ycranoska ®@I1B-05-4-
1 mis TmomydeHWS W WCCIICOBAHHS
MOJIAPU30BAHHOIO cBera" (1),
Vceranoska ®IIK 08 (1), YcranoBka
@OIIK 11 (1), Kowmmuekr y4eOHOI
mebenu (1)

212 () BOJIBTMETP VYHUBEPCAJI (2),|Microsoft Office

KoHcTpyKkiuss M3 XpOMHMpPOBAHHBIX
MeTaN4.Tpyook noj ¢popmat Al (1),

JlaGopatopHas ycraHoBka "Moct
VYurcrona"  UE302030-230  (2),
JlaGopatopHas YCTaHOBKa
"Hampsixenue IJIOCKOT'O

kougencaropa"UE301080-230 (2),
JlaGopatopnast ycraHoBka "TpyOxa
Tomcona" UE307050-230 2,
JlaGopaTopHas YCTaHOBKA
"eKTpOBAKYyMHBII IPHOOP C Y3KUM
nygKom"” UE307070-230 (2),
JIabopatopusiii komruteke JIKD-7 (1),
JlaGopatopupiii  komrieke  JIKD-7
"Onexk (1), JlabopaTopHBIit KOMITIIEKC

Standard, Arent Dr.Web,
Kommiekt I10 TS
peleHus OCHOBHBIX
MIOJI30BATEIbCKUAX 3a/1ad,
BuptyanbHblil TpakTUKyM
no ¢usuke a1 BY3oB (B
2 4acTsXx)




JIKD-b (4), Ocnumnorpad
AHAJIOTOBLIN 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocmwmorpad ananoroBerii 1*¥10MI'y
(10210040/210416/0002035/41) (1),
DJIEeKTPOBAKYyMHBIH TPUOOpP C Y3KHM
mydkoMm Ha ocHoBaHuu (1), Komruiekr
yueOHoit mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kpurepuu onieHMBaHNs HHAMKATOPOB JOCTUKEHUSI KOMIIETEHIINI HAPABJICHBI Ha!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmoi;

- YMEHHE Wu3JlaraTh MaTepuan (YeTKOCThb, IPAMOTHOCTh H3JIOKEHUS MaTepuaia, TOYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHSATh TEOPETUYECKUE 3HAHUS IPU PEIICHUN NPAKTHYECKUX 3aJaHUM.

[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKaTb HECTOYHOCTH B H3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJIHCHUHA IMTPAKTUYCCKUX SaHaHHﬁ.

[IpoxBunythiii  [OOyuatomuiics TBEpAO 3HaeT MPOTrPaMMHBIA MaTepHuai,| XOpoILIo

YPOBEHb U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOMPOCOB U 3ajad, BiajeeT HEOOXOAUMBIMU
HaBBIKAMU ¥ IPHEMaMH UX BBIIOJTHEHHUS

Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO
MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, TIPU ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLECHHBAHHWE XOJa OCBOCHHUS JMCLUUIUIMHBI
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAoK cOCTaBI€HHS TEXHOJIOTMYECKOW KapThl U
QJITOPUTM IPOBEIEHUS NPOLEAYPbI OLIEHUBAHUS BUIOB JIEATEIBHOCTH 00yJarOLINXC,




HAIpaBJIEHHBIX Ha OCBOCHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM OINbITA JAEATEIbHOCTH, IO
HAKONUTEIILHOM cucTeMe B Oasiax yCcTaHaBJIMBaeTCs MojioxkeHueM o cucteme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAHS 00YJIAFOIIUXCS
[TpomexxyTouHasi arTectanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYYCHUS
M0 TUCIUTIUIMHE (MOYJIIO) ¥ IPOBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aJaHWid U3 0a3pl (OHIA OICHOYHBIX CpPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

TUNOBBLIE KOHTPOJIbHbIE 3BAAAHUA NO PASAENAM

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). Kakasa 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 Nnprnobpen momeHT nmnynabca 35 [K-c. B TedeHne Kakoro
BPEMEHWN Ha AKOPb AEeMACTBOBAN 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)?

MonekynapHasa ¢pUsMKa u TepMmogUHAMUKA

1. Fennit n Bogopoga nmetoT Temnepatypy 300 K. YKarKuTe OTHOLIEHME YMcna cTeneHei cBo60oabl MONEKYN
3TWX ra3os.

2. fiBnerve andodysnm MeeT Mecto NPU HaIMYMKN FPaaneHTa ...
1) Temnepatypsl

2) KOHUEHTpaumm

3) CKOPOCTU CNOEB KNAKOCTM NAN rasa

4) aneKTpuyeckoro 3apaaa

3. Ecam C—TennoemMKocCTb naeanbHoro rasa, C=0 cootseTcTByeT ...
1) nsobapHomy npotieccy

2) nsoxopHomy npoueccy

3) M30TEepMUYECKOMY CXKATUIO

4) U30TepMUYECKOMY PacLUMPEHNIo

5) aguabaTtnueckomy npoueccy

INEeKTPUYECTBO U MarHeTUsm
1. ToueyHbIN 3apag +g HAaXoAUTCA B LEHTpe chepuyeckoin NoBepxHOCTU. YTO NPOM30MAET C MOTOKOM

BeKTopa E, ecnv chepy 3ameHUTb Kybom Toro e obbema?
1) He nameHutca



2) Yeenunuutca
3) YmeHblunTcA

2. NNOCKNI BO3AYLWHbIV KOHAEHCATOP 3apPAAW/IM OT UCTOYHUKA NOCTOSIHHOTO HANPAXKEHMWA U OTKAKOYUAN.
Kak n3ameHunTCA aHeprna KoOHAEHCATOPA, €CAN NAOLWAAb NEPEKPbITUA 0OKNAA0K KOHAEHCATOPa YBENYUTD B
2 pasa, a paccToaHME MeXAY HUMU YMEHbLINTb B 2 pa3a’?

1) He usmenwurca

2) YBenmuutca B 2 pasa

3) YmeHblumnTCa B 2 pasa

4) Yeennuutca B 4 pasa

5) YmeHblumnTca B 4 pasa

3. MpoTOH BNETaeT B 04HOPOLHOE MarHUTHOE MoJie NepneHANKYNAPHO IMHUAM MArHUTHOM MHAYKUUKU U
HauyMHaeT ABMTaTbCA N0 OKPYKHOCTU. MpU yBENNYEHUM KUHETUYECKOM HEPTrMM NpoToHa (v<<c) B 4 pa3a
paanyc OKpyXKHOCTH

1) ymeHblumMTCA B 2 pasa

2) ymeHbLwunTCA B 4 pasa

3) yBenmuutca B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

KonebaHua 1 BosHbI

1. MOMEHT MHepuMM PU3MYECKOrO MAATHMKA YBEJIMYUAM B 8 Pas, a PACCTOAHUE OT OCY BPALLEHUSA A0
LEeHTpPa Macc — B 2 pas3a Npu HEM3MEeHHOM macce MaaTHUKa. [pn 3Tom YacToTa KonebaHMit MasTHUKa
1) yBennumnaco

2) ymeHbLIMNACh

3) He n3meHunachb

2. MNOTHOCTbL NOTOKA 3HEpPrnu Bo3pocaa B 2 pasa, a CKOPOCTb pacnpocTpaHeHua BoHbI — B 4 pasa. pu
3TOM 06 bEMHAA NJIOTHOCTb SHEPTUM

1) ymeHbLmnaco

2) yBennuunnacb

3) He n3meHunachb

3. KonebaTenbHbI KOHTYP COCTOUT M3 KOHAEHCATOPa eMKOCTbIO C M KaTyLKN MHAYKTUBHOCTLIO L. AKTMBHOE
COMpOoTUBAEHME KOHTYpa R. ECIM MHAYKTUBHOCTb L KOHTYpa YBENUYUTL, OCTAB/IAA OCTa/IbHbIE NapameTpbl
HeM3MeHHbIMM, TO Bpems pesiakcaumnm

1) ymeHbLUUTCS

2) yBennuutcs

3) He nsmeHuTCA

BonHoBasA n KBaHTOBasA ONTUKA

1. Mpwn BpaweHnM aHanmn3aTopa BOKPYr HanpasaeHua pacnpoctpaHeHma ECTECTBEHHOTO cseta ...

1) MHTEHCMBHOCTb CBETA 33 aHA/IM3ATOPOM U3MEHSAETCA OT HY/1A 4,0 MAaKCMMa/IbHOrO 3HaYEeHUs B
3aBMCMMOCTM OT Yr/1a NOBOPOTa aHaaAn3aTopa.

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

3) MHTEHCMBHOCTb CBETA YMEHbLUAeTcA B 2 pasa OT ero MakCMMasibHOTO 3HAYEeHMSA B 3aBUCMMOCTU OT Yrna
NnoBOpOTa aHaAn3aTopa.



2. Habntopaetcs sBneHune BHewHero ¢potoaddekTa. MNpn atom ¢ ymeHblueHem A/IMHbI BOJTHbI
NnagatoLLero cBeTa yBemyarcs...

1) KpacHas rpaHuLa ¢oToadpdekTa

2) BE/IMUMHA 33EPKMBaAIOLWEN PAa3HOCTM NOTEHLMAN0B

3) sHeprus ¢poTOHOB

4) KUHETMYECKas SHeprna 3N1eKTPOHOB

5) paboTa BbIXxoAa 31EKTPOHOB U3 MeTaNa

3. MneHKa (n=1,5) ocBeleHa Naaaowmmm nepneHaAnKyAAapHO *KentbiMmmn nydamm (600 Hm). Mpu Kakol
HaMmeHbLlen TonwmHe nneHka B OTPAXKEHHOM cBete 6yaeTt KasaTbcs YepHoii? OTBET BBEAUTE B HM.

®du3nKa atomos U monekyn. Pusmnka Tesepaoro Tena

1. nA aneKTpoHa Ha NepBOi U BTOPOK opbuTax B BOAOPOA0NOA0OHOM MOHE resinsi OTHOLLEHWE CKOPOCTEN
v1/V2 paBHo...

1)4

2)1/2

3)1/4

4)2

2. OnpegennTe OTHOLWEHUE MUHMMAaNbHbIX YacToT GOTOHOB B cepuax banbmepa u MaweHa. OTBeT BBEAUTE
B BMAe a/B, Hanpumep: 235/9.

3. YKayuTe 3aBMCUMOCTb OT [1aBHOr0 KBaHTOBOIO YMC/a paanyca N-oi CTaumMoHapPHOMN opbUTbI.
1) n?

2)n

3)1/n?

4) 1/n

HYNEBOW BUNET

Bonpoc 1. [oTOK BEKTOpa HanpAXeHHOCTU aNeKTpocTaTuieckoro nonsa. Teopema OcTporpaackoro-raycca
O 9NEeKTPUYECKOro Nnoss B BaKyyme.

Bonpoc 2. [lBuxkeHne matepmanbHON TOYKM MO OKPYKHOCTU: Yroa NOBOPOTA, YF/10BaA CKOPOCTb, YI/10BOE
YCKOpeHue.

MpakTuyeckoe 3agaHue. B 3akpbiTom cocyae obbemom V = 2 1 npu TemnepaTtype t = 10 °C HaxoauTca a3oT
maccoit m = 12 r. Mocne HarpeBaHWs AaBleHWe B cocyae CTano paBHbiM p = 1.33 MIa. Kakoe Konnyectso
TennoTbl ?? coobLWeHo rasy npu HarpeBaHun?

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTAIIUN
Bonpocbl K 3K3ameHy (2 cemectp)

1. MaTepuanbHas To4Ka, abcontoTHo TBepaoe Teno. Cuctema otcyeta. TpaeKTopus, NyTb, NepemeLieHue.
2. NocTynatensbHoe asu:keHWe. BekTop cpesHen ckopocT. MrHoBeHHas cKopocTb. CpeaHsan nyTesas
CKOPOCTb.

3. CpeaHee yckopeHue. MrHoBeHHOE yCKopeHue. BeKTop No/IHOIo YCKOPEHUA U ero cocTaBastolLme.

4. iBuKeHMe maTeprasibHOM TOYKM MO OKPYKHOCTM. YTo/1 MOBOPOTA, Yr/10Bas CKOPOCTb, Yr/10BOE



YyCKOpeHue.

5. CBA3b YrNOBbIX U IMHENAHbIX BENNYMH.

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

7. MoHATNe cunbl. BTopoit 3aKkoH HbtoToHa. MMnyabc Tena n MMNynbc cubl. 3aKOH U3MEHEHMA MMMYbCa
Tena. YpaBHeHMe ABUKEHUNA B AUHAMUKeE.

8. Bsanmogeiicteue Ten. TpeTuii 3akoH HbtoToHA. MMnynbc cuctembl Te. 3aKOHbI U3MEHeHUA U
COXPAHEHMA NMMYNbCA MEXAHUYECKOM CUCTEMDI.

9. LleHTp macc. YpaBHeHMe ABUXKEHUA LEeHTpa macc.

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

11. NoHATWe 3Heprum B mexaHuke. KnHetnyecKkasa aHeprus.

12. NoTeHuManbHana sHepruaA. CBA3b MeXKAY NOTEHUMANbHOM SHEPTUEN U CUNON.

13. NonHaa mexaHW4YecKkan sHeprua. 3aKoHbl UISMEHEHMA U COXPAaHEHUA NONHOM MEXaHMYECKOMN SHEPTUN.
14. MHamMuKa BpaLLaTeNbHOro ABUMKEHNA. MOMEHT MHEPLUN MATEPUASIBHON TOYKKU, CUCTEMDI
MaTepuanbHbIX TOYEK, Tena. Teopema LtenHepa.

15. KnHeTnyeckasa sHeprmna spawatowieroca Tena. KWHeTuyeckaa sHeprua Tena, y4acTByoLWero Bo
BpaLlaTeNbHONOCTYNaTeIbHOM ABUNKEHUN.

16. MOMEHTbI CUJIbl OTHOCUTE/IBHO TOYKM U OTHOCUTENBHO OcK. PaboTa npu BpalLaTeIbHOM ABUKEHUMN.
OcHOBHOe ypaBHeHUe ANHAMUKN BPaLLATe/IbHOro ABUMMKEHUA.

17. MomMeHTbI UMNyAbCca MaTePUANbHON TOYKN OTHOCUTENIbHO TOYKM U OTHOCUTENBHO OCU. MOMEHT
MMMY/1bCa TeNa OTHOCUTE/IbHO OCU. 3aKOH COXPaHEHUA MOMEHTA MMMNY/IbCa U ero NPUMeHeHue.

18. MoneKkynapHas pusmMKa n TepmoanHammka. CTaTUCTUYECKUIA U TEPMOLMHAMUNYECKUIA METObI
nccnenoBaHUA BelecTsa. TepmogmMHammyeckme napameTpsbl.

19. MgeanbHbl ra3. 3akoHbl UaeanbHOro rasa. OCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOM Teopumn
naeanbHOro rasa.

20. 3akoH MakcBenna o pacnpegeneHnmM MoneKyn naeanbHOro rasa no CKOPoCTAM

21. bapomeTpuyeckas popmyna. PacnpegeneHune bonbumara.

22. Yucno cteneHen cBoboabl MONEKY/bl. 3aKOH PAaBHOMEPHOTO pacnpeneieHNs SHEPrMM No CTeNEHAM
cBoboAbl MONEKYN. BHYTPEHHAA SHEPrNA NAeanbHOro rasa.

23. TennoTa u paboTa. MNepBoe Havyano TepMoaNHAMUKK. MpUMeHEHME NepBOro Havyana TeEPMOANHAMMKN K
pa3fnYHbIM NpoLeccam.

24. TennoemkocTb. YpaBHeHMe Maliepa. PU3MYECKUN CMbIC/T YHUBEPCAIbHOW ra30BOM NOCTOAHHOWN.

25. Agmnabatuuecknin npouecc. YpaBHeHue MyaccoHa.

26. TepmoamnHammyecknin unkn. KNA ymkna. Obpatumble u HeobpaTumsblie npouecchl. Linkn KapHo.

27. SHTponua. CTaTUCTUYECKOe TOJIKOBaHMe SHTponuKn. Bropoe Hayano TepMmoguHaMUKM.

28. dneKTpocTaTU4ecKoe nose. HanpAaXXeHHOCTb 3NeKTPOCTaTUYeCcKoro nons. lone ToueyHoro 3apaaa.
MpuHUMN cynepno3nummn anekTpocTaTmyeckoro noana. CUioBble IMHUK 3/1EKTPOCTaTUYECKOro Nons.

29. lNoTOK BEKTOpPA HaMNPAXKEHHOCTM 3/1IeKTPOCTaTMYeckoro nons. Teopema aycca Ana aneKTpmuyeckoro nons
B BaKyyme. MpumeHeHune TeopeMbl [aycca K pacyeTy 3/1eKTPOCTAaTUYECKUX NOSEeN 3apArKeHHOM
6eCKOHeYHOM NA0CKOCTH, cdepbl, Wapa U LMANHAPA B BAKyyMe.

30. MNoTeHUMan aneKkTpocTaTnyeckoro nona. PasHoctb noteHUnanos. CBA3b MeXKAY HaNPAXKEHHOCTbIO U
noTeHUManom. SKBMMNOTEHLMANbHbIE NOBEPXHOCTU. PaboTa No nepemelLeHuto 3apaaa B nose.

31. NpoBOAHMK B 3N1eKTpOCTaTUYeCKOM none. EMKocTb yeaMHeHHOro npoBoaHuKa. KoHaeHcaTopbl. EMKOCTb
KoHAaeHcaTopoB. CoeanHeHMe KOHAEHCaToOPOB.

32. JHeprua cucTembl INEKTPUYECKUX 3apAL0B. IHEPrna 3apAKEeHHOro NPOBOAHUKA U KOHAEHcaTopa.
JHeprua anekTpmyeckoro noas. O6bemHan NAOTHOCTb SHEPTUN.

33. IManeKTpUK B dNIEKTpMUYecKom none. Nonapusayma Ma1eKTPUKOB.

34. neKTpUYeCcKoe nose B AM3NeKTpUKe. [InanekTpnyeckan NpoHMLAEMOCTb. BEKTOp aneKkTpuyeckom
UHAOYKUMW.

35. 3aKoHbl nocTosAHHOTO TOro. Knaccmyeckasa Teopusa 3N1eKTPOonpoBOAHOCTH.

36. MarHuTHOE none. BeKTop MarHUTHOM MHAYKUMKU. CUnoBble IMHUN MArHUTHOTO NOAA.



37. MarHuTtHoe noJsie NpoBOAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHumn cynepnosnuunm
MarHUTHbIX NONeN.

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

39. [leictBME MArHMTHOrO NOAA HA ABMXKYLMecA 3apAabl. JBuxKeHUe 3apsaxKeHHbIX YacTuL, B
3/IEKTPUYECKOM M MarHUTHOM nonasax. 06obueHHana cuna JlopeHua.

40. PaboTa no nepemeLleH1Io NPOBOAHMUKA U KOHTYpa C TOKOM B MAarHUTHOM nose.

41. MarHuTHoe noJe B BelecTse. [lna-, napa- n peppomarHMTHbIE BELLECTBA.

42. DneKTpOMarHMTHaaA MHAYKUMA. ABneHne camonHaykumun. 3akoH Papagea. MNpasuno JleHua. Toku Pyko.
43. 3Heprua marHUTHOro nosaa. O6beMHaA NJIOTHOCTb SHEPTUM MAarHUTHOTO MOASA.

Bonpocbl K BPK (3 cemecTp)

1. OcHoBbl Teopun Makceenna. PacnpoctpaHeHne nepemMeHHOro 3A1eKTPOMarHMTHOro NoaA B BUAE BOJIHbI.
2. KonebartenbHble npouecchl. FTapMoHMYecKkue KosiebaHMa U UX XapPaKTEPUCTUKM.

3. MexaHW4YecKkmne rapMoHMYecKkme KonebaHua. FapmoHmndeckuii ocunanatop. NpyRuHHbIN, GU3nYeckuii u
MaTeEMATMYECKNIN MAATHUKM.

4. CBob60aHbIe 3NEKTPUYECKME FAPMOHUYECKNE KoNebaHMA B KosiebaTeibHOM KOHTYpe.

5. CnoxKeHune rapmoHMYecKknx KonebaHui ogHOro HanpasaeHUA U OAMHAKOBOM YacTOTbl.

6. ChoxeHue AByX B3aMMHO NeprneHANKYIAPHbIX KosiebaHMn 0AMHAKOBOM YacToTbI.

7. 3aTyxatowme KonebaHma. ABTokonebaHnsA. BbiHyXaeHHble KonebaHuA. Pe3oHaHc.

8. BosHbl. Mpupoaa u knaccudmkauma BonH. YpaBHeHe beryuieit BoAHbl. XapaKTepucTuKa BoaH. Pa3oBasn
CKOPOCTb BOJIHbI.

9. MpuHuMN cynepno3unumm BoaH. UHTeppepeHuna BonH. CToaume BOHbI.

10. SneKTpoMarH1UTHbIe BOJIHbI U UX CBOMCTBA. BekTop YmoBa-lMNoiHTMHra.

11. OTparkeHre 1 NpenomMmaeHNe 3NEKTPOMATHUTHBIX BOJIH HAa rPaHuLLE pasgena ABYX ANINEKTPUYECKNX
cpea.

12. UHTepdepeHLma CBETOBbIX BOJIH. YCNI0BMA MaKCUMyMa U MUHUMYMa Npy nHTepdepeHumn. OnbiT FOHra.
13. AndpaKuma cBeTOBbIX BOAH. YCI0BUA HabatogeHna andpakumu.

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

15. Andpakuma PpayHrodepa Ha NAOCKON LWenm Npu HopMaabHOM NaJEHUM CBETA.

16. Andpakuma OpayHrodepa Ha ANDPAKLUNOHHOM peLleTKe.

17. Ancnepcna ceeToBbIX BOAH. HOpmanbHaa M aHOManbHaaA gucnepcumsa.

18. Nonapnsayma cBeTOBbIX BOJH.

19. TennoBOE M3NIYYEHUE M €TI0 XapPaKTEPUCTUKN. ABCONIOTHO YepPHOE Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TEMIOBOFO U3/yYEHUS.

21. 3akoHbl CTedaHa-bonbumaHa, cmelleHnsa BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. M'MnoTesa o KBAHTOBOW NpUPOAE TENJIOBOIO U3/TyYEHUS.

23. Buapl doTtoaddeKTa. 3akoHbl BHewHero ¢oToaddekTa. YpaBHeHUe DNHLWTENHA A1A BHELLIHEro
doToadpdekra.

24. 3Heprua. Macca n uMmnynbC CBETOBbIX KBaHTOB. [laBneHue ceeTa.

25. BonHoBble cBOMCTBA MUKpoYacTuL, Teopus ae bponns.

26. YpaBHeHue LpeaunHrepa n npuHUMn HeonpeaeneHHoctu lelizeHbepra.

27. CtpoeHue aToma Bogopoaa no bopy.

28. Teopua CTPOEHMSA MHOTO3/1IEKTPOHHbIX aTOMOB M 06pa3oBaHME ONTUYECKUX CNEKTPOB.

29. CTpoeHune aToMHOro aapa. dHeprus ceasu agep. JedeKt maccel.

30. PapgmoakTnBHOCTb. Buabl agepHoro pacnaga.

31. 30HHaA TeopuAa TBEPAOro TeNa.

32. dnemeHTapHble YacTuubl. TUMbl B3aMMOLENCTBMM OO BEKTOB MaTEPUN.






