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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DU3UKU

[Iporokonm oT 20 . Ne
3aB. kadenpoii M.b. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl  DHU3MKH

[Iporokonm o 20 . Ne

3aB. kadeapoii M.b. KpKyJII/IC

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM roy Ha 3aceanuu Kadeapsl DHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM roy Ha 3aceanuu Kadeapsl DOHU3UKU

[Iporokom ot 20 . Ne

3aB. kadeapoi M.b. KpKan/Ic

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaimsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl Du3MKu

IIporokomor 20 . Ne

3aB. kadenpoit M.b. KpKmec

Pabouas nmporpamma nepecMoTpeHa, 00cyxieHa u ogodpena st peanmzanmu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu kadeapsl DOu3uKu

IIporokomor 20 . Ne
3aB. kadempoii M.B. Apkymnuc




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)
1) npuoOpereHue CTyICHTaMH 3HAHHI 00 00IIMX 3aKOHOMEPHOCTSX SIBIICHHI TPUPO,IbI HA
OCHOBE (DM3WYECKUX TPUHIIMIIOB, IO3BOJISIONIMX OPHUEHTHUPOBATHCS B IOTOKE HAYYHOW U

TEXHUYECKOH HHDOP

Maluy U 06€CH€‘-II/IBaIOH_II/IX BO3MOXHOCTb UX HCIIOJIb30BAHUSA MPHU PCIHICHUN

NPUKIIAJHBIX 33/1a4, a TAKXKE B HAYYHOH U TPOU3BOACTBEHHOMN JIESTEIBHOCTH;
2) hopMHpOBaHKE YMEHHIA ONIEPHUPOBATH TIOHITUSMH, 3aKOHAMHU U MOJICTISIMU (PU3HKH;
3) pa3BUTHE y CTYICHTOB HAYYHBIX IPEICTABICHHUI O eIUHON (PU3MUECKON KapTHHE MUPA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuruinHa du3nka BXOAUT B 4acTh y4eOHOro IulaHa (OPMUPYEMYIO y4aCTHUKAMHU
00pa30BaTeNIbHbIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.
Jus  u3ydeHWsl  JUCUMIUIMHBI ~ HEOOXOXuMMBbI  3HaHUS  (YMEHMs,  BIaJEHUs),

copMHUpOBaHHEIC B
I'eomeTpus

pe3yibTaTe U3y4eHUs JUCHUIUINH/ IPAKTUK:

Teopust BEpOSITHOCTEN U MAaTEMATUYECKast CTATUCTUKA

DnemeHTapHas pusuka

Marematuueckuil aHanus

JuddeperunanpHbie ypaBHEHUS

3HaHus (yMEHHUS, BIAJCHUS), TOJy4YeHHbIC MIPH MU3yYEHUH JAHHON JAUCUUIUIMHBI OYAyT
HEOOXOAUMBI [Tl U3yUCHUS U CIUTLTIH/TIPAKTHK:

Metoanka 00y4eHus: PU3HUKE B IIKOJIE

ITpon3BoaCTBEHHAs - MpaKTHKa MO MOJYYEHHIO MPOPECCHOHATIBHBIX YMEHHH M OIbITa

npodecCHOHAIbHON

JACATCIBHOCTHU

MeTtoauka oprann3anuy BHEYpOUHOU I€ATEIbHOCTH 110 MaTEMAaTHKE U (PU3UKE
[TpakTHKyM IO peIIeHHIO 3a/1a4 MOBBIIIEHHOM CII0KHOCTH HIKOJIBHOTO Kypca (pru3uKu
[Ipown3BoicTBEHHAS - TeJarornyeckas pakTuka no pusnke

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynprate ocBoeHus aucuMIUIMHBL (Moayns) «®usuka» oOyuarommics TOJKEH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:

Kon nnaukaropa

I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITN N

[1K-1 Cmocoben pe

aJIN30BbIBATH He)IaFOFI/I‘-IeCKI/II\/’I nmponecc € MCIOJIb30BAHUEM COBPCMCHHBIX

06Da3OBaTCJ'IBHBIX TEXHOJIOTHi B opraHu3anuiax CpeaHCro 0611161"0 06pa30BaHI/IH

[K-1.1 OrneHuBaeT MeJaroruyecKyro CUTYAIMIO C TO3ULIUU HEOOXOAMMOCTH H
BO3MOKHOCTH €€ KOPPEKIIMHU

[1K-1.2 Pemaer  obOpa3zoBarenbHble  3aJayd  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJIOTHI

[1K-1.3 Ocy1ecTBiIsieT KOHTPOJIb PE3YJIbTATOB U KOPPEKTUPOBKY NEAATOTUYECKOTO

BO3E€HCTBUSA

[IK-2 Cnocoben H

a OCHOBC COBPCMCHHBIX TEXHOJIOTHI pa3pa6aTLIBaTL U pCaIM30BbIBATH

METOINYECKOE 00ecIieueHre YIEOHBIX HU3NYECKUX TUCIUITINH

[K-2.1 AHaM3UpyeT aKTyaJbHBIA YPOBEHb TIOJTOTOBKH OOyYaIOIMMUXCA TI0
(bU3MYECKUM TUCIUIUIMHAM, ONIPEICNISET 30HY UX OJIMKAUIIero pa3BUTHUS

[1K-2.2 Pemraer Ha ocHOBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA 3aa4H 110
MJIaHUPOBAHUIO, Pa3pabOTKe U pean3alliy IPOrpamMM yueOHBIX (PU3NIECKUX
JUCLUTUIMH

[1K-2.3 Ocy1iecTBIsIeT KOHTPOJIb PE3yabTaTOB O0YyUSHHS yHaIuxcs 1Mo




|d)I/I3I/I‘-IeCKI/IM JUCHUIIINHAM




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh JUCIUILINHBI COCTABISICT / 3a4eTHBIX €IWHUI] 252 akaj. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayauTtopHas — 12 akaj. 4acos;

— BHEAYAUTOpPHAS — 5,2 aKkaJl. 4acoB;

— camocTosiTenbHas padorta — 217,4 aka. 4acos;
— B (hopMe nmpakTuyeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3ameHy — 17,4 akas. dac

dopma arTecTaluy - SK3aMEH

AynuropHas 3 s
KOHTaKTHas paboTa E = dopma TeKyLero
Pasyen/ Tema g (B akaj. yacax) E E{ Bunx 3 KOHTPOJIS Kon
> 3 © | camocrosATenpHOH | ycrieBaeMOCTH U
JIACIMTUTAHBI = E s . | komnerenunu
g & paboThI MIPOMEKYTOYHOM
Tex. mab. | mpaxT. =9 aTTecTalyy
3aH. 3aH. | O &
1. MexaHuka M MOJIEKYJISIpHAs
¢dusnka
Pabora ¢
KOHCITEKTaMH, T1IK-1.1, IIK-
1.1 Mexanuka 4 8 0,4 pelieHue Ortuer o /I3 1.2, TIK-1.3,
WHINBUIYaITbHBIX TIK-2.1
3a1a4
CamocTosTenpHoe MK-1.1, TIK-
1.2 MonexynspHas ¢pusuxa| 4 20 M3YHCHHE Ortuer o U3 1.2, TIK-1.3,
Mmarepuana, HIK-2 1
BoimosiHeHue UJ13
CamocTosTenpHoe MK-1.1, TIK-
1.3 TepmoaunaMuka 20 M3YHCHHE Ortuer o U3 1.2, TIK-1.3,
Mmarepuana, HIK-2 1
BeImostHeHHe UJ[3
Wroro no pazneny 4 8 40,4
2. DIEKTPUYECTBO M MAarHETH3M.
Onruka
CamocTosTenbHOe MK-1.1, TIK-
2.1 DrexTpocTaTnKa 20 H3YHCHHE Ortuer no U/I3 1.2, TIK-1.3,
Mmarepuana, LIK-2 1
BeImosiHeHHe U3
CamocTosTenbHOe
2.2 TTocTossHHBII H3y4eHue TIK-1.1, TIK-
N 4 20 Oryer mo /I3 1.2, I1IK-1.3,
INEKTPUIECKUN TOK Mmarepuana, LIK-2 1
BeinotHeHUE M]3
CamocrosTensHoe TK-1.1, [TK-
2.3 MarauTocTaTHka 20 H3yHCHIe Ortuer o U/13 1.2, TIK-1.3,
Mmarepuana, K2 1

BeinotHeHUE M]3




CaMOCTOSITEIbHOE

2.4 DeKTpoma a 3yUEeHHE TIK-1.1, TIK-
) JICKTPOMATHHUTHAS 20 H3YHCHH Ortuer o M3 1.2, TIK-1.3,
WHTYKIHS. MaTepHana, K-2 1
BeinoaHerne M3 '
25 [TepeMeHHBII CaMi’I‘;TOH;;J:’Hoe IIK-1.1, TIK-
) . P 20 v Ortuer o M3 1.2, TIK-1.3,
JNEKTPUIECKUN TOK MaTepHana,
TIK-2.1
BeInostHeHUE 113
CaMi)ICTOH’II:;IHLHOG IK-1.1, TIK-
2.6 BoiHOBas onTuka 20 3yacHue Ortuer o M3 1.2, TIK-1.3,
MaTepHana, TIK-2.1
BEInonyenue M3 '
CaMSICTzH’II-‘IfI:/IHLHOG IK-1.1, TIK-
2.7 KBanToBas onruka 20 3ydeHHe Oruer mo /I3 1.2, TIK-1.3,
MaTepHana, K21
BeInonHenne NJ13 '
Wroro no paspeny 140
3. AToMHas U snepHas pu3nKa
CaMSI(;Tz’éZ;IH:Hoe IK-1.1, [IK-
3.1 AtomHas ¢pusmka 20 Y Ortuer no N3 1.2, TIK-1.3,
MaTepHana, K2 1
BeInonHenne NJ13 '
CaME(;T?:fI:":;HeLHOQ TK-1.1, TIK-
3.2 SnepHas Qusnxa 17 Y Oruer mo UJI3 | 1.2, IK-1.3,
MaTepHana, HIK-2 1
BeInosiHeHue M]3 '
HWroro no pazneny 37
4. KonTpoib
n K TIK-1.1, TIK-
4.1 Dx3aMeH OATOTOBKA DK3aMeH 1.2, TIK-1.3,
9K3aMEHY K2 1
HWroro no pazaeny
Uroro 3a cemectp 217,4 JK3aMeH
HToro nmo gucLUIINHE 217,4 3K3aMeH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

B mpouecce npenonaBaHus AUCUMIUIMHBL «DPU3MKa» MPUMEHSAIOTCSA TPaJULUOHHAS U
MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Hcnons3yrores cinenyomue BUIbl JCKINAN:

BBOJIHAs JICKIIMSI — B Hadaje Kypca W B Havajle KaXIOro cemectpa (BBOIHBIN OJOK B
COCTaBE JICKITUH);

JeKusa-uHGOopMaIus — B 3TOH (hopMe U31araeTcsi OCHOBHAS YacTh MaTepuasa;

0630pHa;1 JICKOUA — B 3aKJIIOYUTEIILHON YacTHU HU3y4CHUSA NUCHUIIINHBI, HOCBSIH_IeHHOfI
COBpPEMEHHON (HU3MYECKON KapTHUHE MHpa, a TaKXe IPU CHUCTEeMaTHu3aluu U 0000meHun
OT/ICJIbHBIX Pa3/IeJoB;

npoOJjieMHast JIEKIUS — HCIONB3YETCS KaK AJIEMEHT B COCTaBe JICKIIMH, KOTJa Iepes
CTyACHTAaMH CTaBHUTCA HCEKOTOpPas Hp06neMa H Ipeajiaracrcsa HalTH noaxoJbl WU IMyTH K €€
PEIICHHIO;

JEKIUA-KOHPEPCHIIUS — HAyYHO-TPAKTUYECKOE 3aHATHE C CHCTEMOH JOKIAJO0B Ha
3aJIaHHBIC TEMBbI, IOJTOTOBICHHBIX CTYJACHTaMHU.

JeKIUS-BU3yalIM3alusi — JIEKIUH C TpUMEHEHHEeM (U3MYECKHX JeMOHCTpaluid ¢
OOBSICHEHUEM MPOUCXOJAIIMX SIBICHUHM, a TakkKe KOMIBIOTEPHBIX CUMYIALUNA M y4yeOHBIX
(GuIbMOB.

Bce BB IEKIUI IPOBOJATCS C UCIIOJIB30BAHUEM MYJIBTUMEIUHHOTO 000Dy 10BaHMSL.

B xone npakTu4eckux 3aHATHIA, KpOME TPAIUIIMOHHOTO OOBSICHEHUSI IPEI0IaBaTEIEM Y
JIOCKH, HUCHOJb3YeTCsl Olleperkarollas caMoCTOsITeIbHas paboTa CTYAEHTOB, KOT/1a UM 3apaHee
pa3faroTcs OTHENIbHBIE 3a/add, B KOTOPBIX OHHU JIOJDKHBI Pa3o0paTrbcs CaMOCTOSITENIBHO U
OoOBSICHUT, UX pemieHue rpymmne. Kpome Toro, mnpakTtukyercs mnpoOiemMHoe oOydyeHue,
pa3BUBAIOLIEE MCCIIEI0BATEIbCKIE HABBIKM CTYACHTOB U IO3BOJIAIOLIEE UM O] PYKOBOACTBOM

-~
TRATTATAN AMATTa TTATIMTIT T/ MATITATITIA NA TATITT TITTT TTAnATan T T

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. demuauenko, B. . ®usuka : yueonuk / B.1. Jlemunuenxo, U.B. lemuauenko. — 6-¢
u3., mepepad. u gon. — Mocksa : UHDOPA-M, 2018. — 581 c. + [lomn. maTepuansl [ DIeKTPOHHBIN
pecypc; Peskum mocryma: https://new.znanium.com]. — (Beicmiee o6pasoBanue: bakanaspuar). -
ISBN 978-5-16-010079-1. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/927200 (mxara obparuenus: 28.10.2020). — Pexwm goctyma:
10 TMOATHUCKE.

2.Ky3nenos, C. 1. ®usuka. BonHoBas ontuka. KBaHTOBas mnpuposa H3IIy4EHHS.
DJeMeHTBI aTOMHOM | siaepHoi ¢usuku | yued. nocodue / C.U. Ky3nenos, A.M. Jlugep. — 3-¢
u31., mepepad. u mor. — Mocksa : ByzoBckuit yaeOnuk : UHOPA-M, 2019. — 212 ¢. - ISBN 978-
5-9558-0350-0. - Tekcr : anektponnsIit. - URL: https://znanium.com/catalog/product/1002478
(mata ooparenus: 28.10.2020). — Pesxum qocTyra: mo mOoMHCKe.

3. Ky3nenos, C.11. ®uznka: OCHOBBI AMEKTPOJUHAMUKU. DIEKTPOMArHUTHBIE KOJIEOaHUs
u BostHBI © yueb. mocobue / C.U. Ky3ueros. — 4-¢ u3., ucnp. u gomn. — Mocksa | By3oBckuii
yuebHuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckwuii yueOnuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). - Tekct

anektponHbii. - URL: https://znanium.com/catalog/product/424601 (mata oOpartieHwus:
28.10.2020). — Pexxum



JOCTyTA: MO MOJIITUCKE.

4. Ky3neuoB, CH.Ousuka: Mexanuka. MexaHndyeckue KOJIOAHHUS ¢ BOJIHBL
Mosekymnsipaas pusuka. Tepmoaunamuka : yue6. mocooue / C.1. Ky3neros. — 4-e u3., ucup. u
nor. — Mocksa : ByzoBckuii yueOnuk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuit yueonuk) ; ISBN 978-5-16-006894-7 (MH®DPA-M). - Tekcr : anekrpoHHsbIid. - URL:
https://znanium.com/catalog/product/412940 (nara ooparuenus: 28.10.2020). — Pexwum noctyma:
IO TIOJIMTUCKE.

0) JJlomotHUTeILHASI TUTEPATypa:

1. Uponos, U.E. 3agaun no o6ieit pusuke [Tekcr] : yued. mocodue / U.E. Upomgos. — 12-
e u3n., crep. — CII6.: Jlawp, 2007. — 416 c.: wi. — (YueOHuku ans By3oB. CroeruanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocodue / A.I'. Uepros, A.A.
BopoObeB. — 8-¢ uz ., nepepad. u gom. — M. : duzmatiut, 2008. — 640 c.: wr. — ISBN 9875-94052-
145-2.

3. ®u3nka TBEpJOro Teja, aroMa M aTOMHOTO siipa [DIeKTpoHHBIN pecypce] : yueOHoe
noco6wue [ By30B] / C.A. byrakos [u ap.] ; MarHuTOropcKuii roc. TeXxHu4eckuii yH-T um. I, U.
Hocosa. - Maruutoropck : MI'TY um. I'. 1. HocoBa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/153
0254/3818.ndf&view=true

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHass Qu3MKa M TEepMOAMHAMMKA [DJIEKTPOHHBIM pecypc] :
nabopatopusiit mpaktukym / E. H. Acranos, 3. H. Boruesa, JI. C. [lomkenkoBa u ap. ; MI'TY. -
Marsuroropck : MITY, 2016 - Pexum JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true

2. Beuepkun, M. B. DnektpocTatuka M TOCTOSHHBIA TOK [DIEKTPOHHBIA pecypc] :
npaktukym [ MI'TY, UH-T 3HepFeTI/IKI/I u aBromatuku, Kad. ¢pusuku. - Maraurtoropek : MI'TY,
2012. Pexum JOCTYTIA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1544 pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true

3. 10. U., Capuenxko. IlepemeHHbIii TOK [DneKTpoHHBIA pecypc] @ nabopaTOpHBII
npaktukyM / FO. 1. Cauenko, O. H. Boctpoknyrosa, H. U.Mumenesa ; MI'TY. - Marauroropck
: MITY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/151
5139/3529.pdf&view=true

4. dusnka TBEPAOTO Teja, aToMa M aTOMHOTO sijpa . yueOHoe mocobue [mist By30B] /
Marunuroropckuii roc. rexuudeckud yH-T uM. I'. 1. Hocosa. - Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2019. - 3ari. ¢ tuty:n. skpana. -Conxepix.: Jlaboparopusie padotsl. - ISBN 978-5-9967-
1531-2 Pexxum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/153
N2RAIRRT1Q nAfLariowi=triia

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip c¢B00OOHO pacnpocrpadsemoe 10 0eCcCpOYHO
MS Office 2007 Ne 135 or 17.09.2007 GeccpoTHO
Professional




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hazpanwme Kypca Cchblika
DNEeKTPOHHBIE PEeCypCchl OMOTUOTEKH
MI'TY um. I'.11. HocoBa
Poccuiickas I'ocynapcrBennas
ouonmoreka. Karamoru
HamumonansHast nH(pOpMaIMOHHO-
aHanuTHYeckas cuctema — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
HMHJICKC HAaY4IHOTO LIUTUPOBAHHUS
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MatepuaiabHO-TEXHUYECKOE 00ecrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayTUTOPUH IS TPOBEACHUS 3aHATUI TIEKIIMOHHOTO THUIIA

OcHarieHue ayauTopuu:

MynsTuMeANHbIE CPEeICTBA XPAaHEHUS, TIepeAayuu U MPeCTaBICHUs HHPOPMAIIHIH.

VY4eOHbIE ayIUTOPHHM JUIA TPOBEACHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIHMMA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOMN aTTeCTAIlHH

OcHarieHue ayauTopuu:

WuTepakTuBHAS 10CKa, TPOEKTOP;

MynbTUMEAUIHBIA IPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUU ISl BBHIOJHEHUS KYPCOBOTO MPOEKTUPOBAHUS, IMOMEIIECHUS s
CaMOCTOSITENIbHOM paboTHI.

OcHareHue ayTuTOpUHU:

ITepconanbubie KoMmbioTepsl ¢ makerom MS Of-fice, ¢ Beixomom B MHTepHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CpEly YHUBEPCUTETA.

[Tomemmenue s XpaHeHUssT U TPOPHIAKTHYECKOTO OOCITY)KUBaHHUS  YIEOHOTO
o0opymoBaHus

OcHarieHue ayauTopuu:

Crennaxwu, ceiibl 115 XpaHeHus yueOHoro o6opyaoBanus. IHCTpyMEHTBI JJi peMOHTA
000pyI0BaHUS



MpunoxkeHue 1
Yuyeb6HO-meToanuYecKoe obecneyeHme camocTonTeNbHO paboTbl obyyatowmxcs

Mo gucumnanHe «®Pusmka» nNpegycmoTpeHa ayauMTOpHas W BHeayaMTOpPHas camocToaTesbHas paboTta
obyyvatowmxcs.

AyauTopHas camocToATeNbHas paboTa CTyAeHTOB NpeanosnaraeT pelleHWe MHAMBUAYaNbHbIX 33a4ay,
06paboTKy Pe3y/bTaTOB IKCNEPUMEHTA/IbHbLIX AaHHbIX 1abopaTopPHbIX PaborT.

MpumepHsbie uHAUUdyanbHbIe doMawHUe 3a0aHusA

3adaua Ne 1 «kKuHemamuKka nocmynamesnbHO20 08UXCEeHUA»

J— 2 ~ ~
TouKa ABMMKETCA NO OKPYKHOCTU paanycom 4 m No 3aKOHY S=A+Bt , rae S —nponaeHHbIn NyTb, A=8
M, B=2 m/c?, t- Bpema. Onpenenuntb, B KaKO MOMEHT BpeMeHM HOPMasbHOe YCKOpeHue pasHo 2 m/c?.
HaiTh ckopocCTb, TaHFeHLMaIbHOE 1 MNOJIHOE YCKOPEHNE TOYKN B 3TOT MOMEHT BPEMEHMU

3adaya Ne 2 «kKuHemamuka spawjamesibHo20 08UXCEHUA»

Koneco BpawiaeTtca BOKPYr HENOABUMKHOW OCK TaK, YTO Yron NOBOPOTA 3aBUCUT OT BPEMEHM MO 3aKOHY
¢ =10+20-t—2-t>. HaiiTn: 1) cpefiHee 3Ha4eHMe YrN0BO CKOPOCTU () 3a MPOMEKYTOK BpEMEHM OT t=0

00 OCTaHOBKM; 2) YIr10BOE YCKOPEHWE B MOMEHT OCTaHOBKWM KoJsieca; 3) MOJIHOE YCKOPEHWE TOYKM,
HaxoaAalencs Ha pacctosiHum 0,1m OT ocu BpalleHUa A8 MOMEHTa BpeMeHu t=4 ¢

3adaua Ne 3 «JuHamuKa nocmynamesibHO20 U 8paujamesibHo20 O8UNCeHUA»

Ha Ban B BMAE UMIMHAPA C TOPU3OHTANIbHOM OCbIO BPaLLeHUA HAaMOTaHa HEBECOMAs HWUTb, K KOHLY ee
npuKpenaeH rpys. Kakyto yrnosyto ckopocTb 6yaeT MMeTb Basl CNyCTA 2C NOC/Ae Havyana ABUNKEHUA rpy3a,
ec/un macca Bana 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eACTBMEM CUA TPEHUA HA ABUNKYLLMECA Tena
MOXHO npeHebpeyb

3adaya No 4 «3aKOHbI COXpAHEHUA 8 MeXaHUKe»

[lBa manbIx No pasmepy rpysa maccamm m;=10 Kr 1 m,=15 Kr noggeLleHbl Ha HUTAX OANHAKOBOMN AJ/IUHbI
L=2 M B OQHOM TOUYKE M CONpUKacaloTca mexay coboi. MeHbLmit rpy3 6bin OTKNOHEH Ha yron a=60° u
oTnyweH. OnpegenunTe BbICOTY, Ha KOTOPYHO NogHUMYTCA o0ba rpysa nocae abconoTHO Heynpyroro yaapa

3adaya Ne 5 «FapmoHu4vecKue KonebaHua»

OnpegenvTb MakCMMasibHble 3HAYEHMA CKOPOCTU U YCKOPEHUS TOUYKM, COBEpLUAoLLEl rapMOHUYECcKue
KonebaHMA ¢ aMnNaMTyA0M 3 CM 1 Kpyrosoit yactoToit /2 ¢, HanucaTb ypaBHEHME CKOPOCTU TOUKU, eCNn
B HaYya/IbHbIi MOMEHT BPEMEHM TOYKa Hax04M1ach B MONOKEHUWN aMMIUTYLHOTO OTKIOHEHUS,

3adaua Ne 6 «3amyxaroujue KonebaHusa»

Mepuogp 3aTyxawowmx konebaHui paseH T = 4¢, norapudmMmnyecknii AeKpemeHT 3aTyxaHuA 1,6; HavyanbHan
¢dasza pasHa 0. CmelleHne TOUYKM B MOMeHT T/4 pasHo 4,5 cMm. Hanucatb ypasHeHWe KonebaHuii u
nocTpouTb rpaduK B Npeaenax TPEx nepnonos

3adaya No7 «PeaamueucmcKasa MexaHuKa»

B na6opaTopH017| cncreme OTCcyeTa oAHa M3 ABYX OAWNHAKOBbLIX 4YaCTul, C Maccon mo NoKouTcs, apyraa
ABUXETCA CO CKOPOCTbIO v=0,8¢c no HanpaB/1eHUIO K I'IOKOFIU.I,EVICH Yyactumue. Onpep,enMTe PENATUBUCTCKYIO
maccy ABM)KVLIJ,EI\;ICH 4YacTuUubl B na6opaTopHoV1 Cncrteme oTcyeTa U ee KUHETUYECKYHO SHEPTUto

3adaua Ne 8 «3nemeHmbl cmamucmuyecKoli pusuxku»

Halgute ona ra3zoobpasHoOro asoTa TemnepaTtypy, Npu KOTOPOW CKOPOCTAM MoaeKya vi = 300 m/c n vy =
600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GyHKUMKN pacnpegeneHna Makcsenna f(V)

3adaya Ne 9 « MKT. UdeanbHebiii 2a3»

3 monA a3oTa NIOTHOCTbIO P=1,25Kr/m* M30XOPHO Harpesin TakK, 4To ero Aas/ieHne usmeHunnacs ¢ 1,1-10°
Ma po 1,6:10°Ma, a 3atem u306apHO CKanu [0 NepBOHayasbHOM TemnepaTypbl. Onpegenute



TEMNEPATYPbI B KAaXKAOM U3 TPEX OMUCAHHBIX COCTOAHUA N KOHEYHbI 06bem rasa. M3obpasute rpadumkn
3TUX NPOLLECCOB B KoopaMHaTax P-T

3adaua Ne 10 «llepeoe Ha4yasn0 mepmoOUHAMUKU»

B pe3synbTaTe M30TEPMMUYECKOrO paclimMpeHma a3ota maccoit m=0.2Kkrnpu Temnepatype T=280 K obbem
ero ysennuymsaetca B 2 pasa. Onpegenutb: 1) paboTy A, coBepLUEHHYO rasoM Npu pacwmpeHun; 2)
nsmeHeHue AU BHyTpeHHeW sHeprun; 3) KoANYecTBo TeNN0Tbl Q, NOYYEHHOE ra3om

3adaua Ne 11 «Ljuknoei»

Ha P-V-guarpamme nsobpakeH UMK/, COBEpPLUaEMbli ABYMSA MOSIMM a30Ta, COCTOALLMIM U3 ABYX M30X0P
n aByx nsobap (puc.1). U3BeCTHO, YTO TOUKM 2 U 4 fiexKaT Ha OAHOM U30TEPME, a CPeAHNE KBagpaTUYHbIe
CKOPOCTU MOIEKY a30Ta pasHbl vl = 300 m/c B coctoaHum 1 1 v3 = 700 m/c B coctosaHuu 3. Onpeaennte
paboTy, coBepLUaemMyto ra3om 3a LK.

Puc.1.

3adaya Ne 12 «Bmopoe Hayas0 mepmoOUHAMUKU»

KycoK nbaa maccoit m =200r, B3aTbIi Npu Temnepatype t;=-10C°, 6b1a HarpeT Ao TemnepaTtypbl t,=0C° u
pacnnaeneH, nocse yero obpasoBasBLIancsa Boaa bblna Harpeta Ao TemnepaTypsbl t3 = 10C°. Onpegennts
n3meHeHue AS sHTponNuK B Xo4e YKa3aHHbIX NPOLLEeCCOB.

3adaua Ne 1 «Pacuem anekmpuyecKkux noneii»

dneKTpuyecKkoe none cosgaHo Asyma 3apagamm q:=10 HKn n q,=-20 HKA, Haxo4ALMMMCA Ha PaCcCCTOAHUMU
d=20 cm gpyr o1 gpyra. OnpeaennTb HaNnpPAXXeHHOCTb NOAA B TOUYKe A, yAaneHHON OT NepBoro 3apaga Ha
pacctosiHme r1=30 cm 1 OT BTOPOro Ha r;=50 cm. PaccumTaTb paboTy, KOTOpPYIO HEOBXOAMMO COBEPLLUTD,
4TOBbI NEPEHECTN TOUYEUHbIN 3apAf qo=5-10" Kn 13 TOUKM HaxoaAaWwmMNCA NocepeanHe Mexay 3apagamm B
TOYKYy A.

3adaua Ne 2 «3neKmpoemMKocmb»

[Ba KoHAeHcaTopa C eMKOCTAMM COOTBETCTBEHHO 8 u 4 MK® coeamHeHbl MNOCNeAOBATENbHO U
NOoAKNKOYEHbI K MCTOYHUKY MNOCTOAHHOrNO TOKa C HanpAXeHUem 150 B. U3 BTOpPOro KOHAeHCaTopa
MU3BNIEKAETCA AOUINEKTPUK, KOTOprl7I Haxogunnca mexgy naactTmHamum (EI'O AN NEKTPUNYECKan
NMPOHNUAEMOCTb paBHa 6). I'IpM 3TOM UCTOYHUK TOKA OT KOHAEHCATOPOB HE OTK/KOYanCcA. OI'Ipe,CI,EI'II/ITb
3apAaabl KOHOEHCATOPOB, 3HEPINKO BTOPOro KOHAOEHCATOPa 40 U nNocne niBsievyeHna AN3aNEeKTPUKa

3adaua Ne 3 «llocmosAHHbIii 3nekmpuyeckuii mok»

Ha puc. 3.1. €:=1,0 B, £,=2,0 B, £=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cMnbl TOKa BO BCEX yYacTKax Lienu; 2) TenaoByt MOLWHOCTb, KOTOpan BblgendeTca Ha
conpotusneHumn Rs.
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3adaya Ne 4 «MazHUMocmamuka»

Mo pBymM GECKOHEYHO AJIMHHBIM MPAMbIM NapaanefbHbIM NPOBOAAM, HaXOOAWMMCA Ha PacCTOAHMU
R=10,0 cm apyr ot gpyra B BaKyyme, TeKyT Toku 11=20,0 A n 1,=30,0 A 0AMHAKOBOro HanpasaeHuA.
Onpepenvte MarHUTHYIO MHAYKUMIO Nona B, co3gaBaemoro Tokamu B TOYKax, JiexKalWwmx Ha NPAMOM,
coeamHatowmx oba nposoaa, ecnm: 1) Touka C NeXuUT Ha paccToAaHnn r1=2,0 cm fieBee eBOro NPoBoAa; 2)
TOuYKa [l nexut Ha pacctoaHum r,=3,0 cm nNpaBee NPABOro NPoBoAa; 3) ToUKa G NEXWUT Ha PaCcCTOAHUU
rs=4,0 cm npasee n1eBOro Nposoa

3adaua Ne 5 «3neKmpomaz2HUMHAA UHOYKYUA»

MpoBoAAWMIA NAOCKMIA KOHTYpP, MMeloWwMin Gopmy OKpPYXKHOCTM paauyca r = 0,05 m nomeuweH B
OLHOPOAHOE MArHWUTHOE MoJie TaK, YTO JIMHUM MArHWUTHOM MHAYKUMM MOAA  HanpasaeHbl
nepneHANKYNApPHO NAOCKOCTM KoHTypa. ConpoTtuBneHme KoHTypa R = 5 Om. MarHutHaa uvHAyKumA
mMmeHsAeTca no 3akoHy B = kt, rae k = 0,2 Ta/c. Onpepenute: a) 3.4.C. UHAYKLUMU, BOSHUKAIOLLYIO B 3TOM
KOHTYpe; 6) cuny MHAYKLUMOHHOIO TOKa; B) 3apsj, KOTOPbIM NpoTeyeT No KOHTYpPY 3a nepsble 5 cekyHA,
N3MEHEeHMA Nons.

3adaua Ne 6 «llepemeHHbIl MOK»

KaTywka HamoTaHa megHbiM nposogom avametpom d=0,2 mm ¢ obweit anvHon =314 m n nmeet
MHAYKTUBHOCTb L=0,5 MH. OnpeaenvTb CONpoTMB/IEHUE KaTyWKK: 1) B LLenn NoCcTOAHHOTO TOKa; 2) B Lenu
nepemeHHOro ToKa ¢ Yactoton v=50 Iy,

3adaya Ne 7 «[JeuxceHue 3apAXCceHHbIX Yacmuy, 8 3/IEKMPoOMA2HUMHOM rose»

INEeKTPOH, YCKOPEeHHbIW HanpsaxeHuem U=200 B, Bnetaet B 04HOPOAHOE MArHUTHOE NoJse C UHAYKUMEN
B=0,7-10* T nepneHAMKyNAPHO CUAOBLIM NMHMAM. HailTU pagmyc OKPY>KHOCTU, NO KOTOPOW ABUMKETCSA
3/1EeKTPOH B MarHUTHOM MOJIE U NEPUOJ, €70 BPALLEHUA.

3adaya Ne 8 «[lMonapusayua ceema»

Yron mexay nnocKoCTAMM NPonycKaHua AByx nonspmsatopos paseH 50°. EcTecTBeHHbIN CBET, NPOX0as
yepes TaKyto cuctemy, ocnabnsaerca B 8 pas. lNpeHebperas NnoTepaAMU CBETa NPU OTPAXKEHUN, ONPEeaenTb
K03 MLUMEHT NOrNOLLEHNA CBETA B NOAApU3aTOpaXx

3adaya Ne 9 «MumeppepeHyua ceema»

B onbiTe KOHra Ha NyTW 04HOro U3 MHTepdEPUPYIOLLNX ydel NOMELLLaNaCb TOHKaA CTEKNAHHAA NNACTUHKA,
BC/IeACTBUE YEro LeHTpaibHas CBET/1aA N0A0Cca CMELLLANACh B NONOKEHWE NEPBOHAYAIbHO 3aHATOE NATOM
CBET/I0M NoNOCoM(He cunTan LeHTpanbHoM). Slyd nagaeT Ha NNACTUHKY NepneHAMKynapHo. MNokasaTtenb
npenomieHnsa NNacTuHKkM n=1,5. lnnmHa BoaHbl A=6-107 m. KakoBa TOALIMHE NAACTUHKN?

3adaua Ne 10 «JugppaKkyua ceema»

Hangute paguycbl nepsbix Tpex 30H PpeHena AnA NJOCKOW BOJIHbI, €CAM PACCTOSHWE OT BOJIHOBOWM
NOBEPXHOCTU A0 TOYKM HabaoaeHua 1 m. AnnHa BosHbl A=500 HM.

3adaya Ne 1 «Tennosoe usny4yeHue»

YepHoe Teno Harpenun oT Temnepatypbl 600K o 2400K. Bo ckonbKo pa3 yBeanumnach obwana Tennosas
aHeprua, usnydyaemasa tenom? Ha CKOIbKO M3MEHMNachb AJIMHA BOJHbI, COOTBETCTBYIOLWAA MaKCUMyMy
SHEPrumn U3Ny4YeHUs 1 CNEKTPANbHBIN COCTaB U3Iy4YeHUA?



3adaua Ne 2 «®omoahhekm»

OnpenenvTb HAMMEHbLUNIN 3a4EePKUBAIOLWMI NOTEHLMAN, HEOBXOAMMBIN ANA NPEKPALLEHMA SMUCCUM C
NoBEPXHOCTM GOTOKATOAA, ECAIN OH OCBELLAETCA U3/YYEHUEM C ASIMHOW  BOAIHbI 0,4 MKM, a KpacHas
rpaHuua a4na matepmana Katoga pasHa 0,67 mKm

3adaua Ne 3 «kKomnmoHoecKoe paccesiHue»

®oToH ¢ 3Heprueit 1 MaB pacceanca Ha cBOHOAHOM MOKOMBLUEMCS 3N1EKTPOHE. HaliTn KMHETMYECKyto
3HEpPru1to 31IeKTPOHA OTAauM, eC/IV B pe3y/ibTaTe paccesHus 4MHa BOAHbI $OTOHA M3MeHMNach Ha 25%

3adaua Ne 4 «BonHbl debpolina»

KaKyto sHepruio Hy*KHO JOMNOAHUTENBHO COOBLWMUTL SNEKTPOHY, YTOObLI ero aebpoinesckan A/ MHa BOJHbI
yMeHbLwmnacek ot 200 nm go 150 nm?

3adaya Ne 5 «CoomHoweHusa HeonpedenHHocmeli lelizeHbepaa»

Mpu ABUMNKEHUM YaCTULbI BAOIb OCU X CKOPOCTb €€ MOKET BbITb onpeaeneHa ¢ TOYHOCTbIO (oWKnbKon) Ao
1 cm/c. HallTn HeonpeaeneHHoCTb KOOPAMHATbI, eCn YacTuuei asnsetca: 1) anekTpoH, 2) apobuHKa
maccom 0,1r

3adaya Ne 6«Yacmuuya e nomeHyuanbHoli ame»

CobcTBeHHass  QyHKUMA, OMNUCbIBAOWAA COCTOAHME MUKPOYAcTMUbl B OeCKoHeYyHo raybokol
noTeHUManbHOM Ame WUpUHON £, umeeT BUA y/n(x):Csin@x- Ncnonb3ys ycnoBuMA HOPMUPOBKM,
|

onpeaenntb NocToAaHHyto C.

3adaua Ne 7 «<Amom no meopuu bopa. U3ayyeHue amomos»
BbluMCAUTb pasnycbl NEPBbIX TPEX OPOUT 3/1IEKTPOHA B aTOMe BO40POAA
3adaya Ne 8 «PaduoakmueHocmb»

192
MepBOHayanbHaA Mmacca M3oTona upuama ?7“’ paBHa m = 5 r, neprMoa nonypacnaga 75 CyTOK.

Onpepenute, CKONbKO Apep pacnagerca 3a 1 cekyHay B 3Tom npenapate. CKOMIbKO aTOMOB 3TOro
npenapara octaHeTcA Yepes 30 CYTOK M BO CKOJIbKO pPa3 M3MEHUTCA aKTUBHOCTb NpenapaTta 3a 3To Bpema?

3adaua Ne 9 «3aKOHbI COXPaHeHUs 8 A0epPHbIX PeaKyuax»

B ueHTpe CoMHUA NPOTEKAET TEPMOAAEPHAs pPeakUms CUHTE3a resivsa U3 BOAOPOAaA, B KOTOPOU M3 YeTbipex
npotoHoB obpasyerca aapo He* u aga nosutpoHa. 3anuwure 3Ty peakumio. Kakue ewe 4actuupbl
obpasytoTca B HE?

3adaua Ne 10 «3Hepaus 8 A0epPHbIX peaKyusax»

Kakoe Konmuectso U° «BbiropaeT» 3a rof, B AlepPHOM PEaKTOpe C 3/1eKTPUHECKON MOLHOCTbIO 1 BT 1
K.n.4. 38%? CuuTaTb, YTO pacnag agep ypaHa nof AeWCTBMEM TenNOBbIX HEWTPOHOB MNPUBOAMUT K
06pa30BaHMI0 M30TOMNOB KCeHOHa-141, CTPOHLMA-92 1 Tpex BTOPUYHbIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom
Ne 1 «MpuMeHeHne 3aKOHOB COXPaHeHUA AN ONpeaeeHMA CKOPOCTU NoieTa Nyan»

Ne 3 «OnpeaeneHne MOMEHTOB MHEPLIMM TEN C NMOMOLLBIO KPYTUIbHOFO MasTHUKaA. [poBepKa Teopembl
LWretHepa»

Ne 4 «MccnegoBaHue BpallaTebHOTO ABUKEHWUA TBEPAOro TeNa BOKPYr HEMOABUMKHOM OCH»
Ne 5 «OnpeaeneHme xapakTepPUCTUK 3aTyXatoLWmX KonebaHnn GU3NYECKOro MaaTHUKa»

Ne 7 «OnpeaeneHme CKOPOCTHU 3BYKa B BO34yXe METOA0M CTOYEN BOIHbI»

Ne 11 «M3yyeHune cTaTUCTUYECKMUX 3aKOHOMEPHOCTEN»

Ne 14 «OnpegeneHue nokasatens agnabatbl metogom KnemaHa n lesopma»



Ne 15 «[MpoBepka 3aKOHa BO3paCTaHUA SHTPOMUN»

Ne 21 «MccnepgoBaHme 3NEKTPOCTAaTUYECKOTO MOJIA C MOMOLLbIO 30HAA»

Ne 24 «PacwwupeHune npegena uamepeHuna amnepmeTpa NOCTOAHHOIO TOKa»

Ne 26 «M3mepeHne EMKOCTU KOHAEHCAaTOPA MOCTOBbIM METO40M»

Ne 27 «M3yyeHune pe3oHaHca HanpaKeHNn»

Ne 28 «OnpeaeneHne MHAYKTUBHOCTM CONEHOMAA U MAarHUTHOM NPOHULLAEMOCTN GeppPOMArHeTUKa»

Ne 32 «OnpegeneHue pagnyca KpUBU3HbI IMH3bI M NOJIOCHI NPONYCKAHUA CBETOGUABLTPA C MOMOLLbHO
Koneuy HbtoToHa»

Ne 34 «OnpegeneHne annMHbl CBETOBOW BOJIHbI M XapaKTEPUCTUK AUPPAKLUNOHHOM peLleTKn»
Ne 35 «OnpeaeneHne KOHUEHTPAUUM PAacTBOPOB Caxapa M NOCTOAHHOM BpaLLEHUA»

Ne 36 «MccnepoBaHme XxapakKTePUCTUK BaKYYMHOTo GOTO31eMEHTa»

Neo 37 «MccnepoBaHue U3y4yeHMa abcotoTHO YepHOro Tena»

Neo 41 «MccnepoBaHme BO3OYKAEHMA aTOMOB rasa»

Ne 42 «WMN3yyeHme cnekTpa mM3nyvyeHMa atoma Bogopoga. OnpeneneHue rnaBHbIX KBAHTOBbIX YMCEN
BO30OYK/AEHHbIX COCTOAHMI aTOMa BOAOpOAa»

Ne 44 «M3yyeHne aNeKTPUYECKMX CBOMUCTB TBEPAbIX TENY
Ne 51 «M3yyeHne 3aKOHOMEPHOCTEN a-pacnaga»

Ne 53 «OnpegeneHne MaKCMManbHOW 3Heprun B-vactuy, UM UAEHTUOMKaALMA PaSMOaKTUBHbIX
npenapaTtoB»

MepeyeHb 60MPOCO6 K CEMUHAPCKUM 3AHAMUAM
CemuHap 1. «kKuHemamuKa u QUHAMUKA NOCMYNAamesnbHO20 U 8pauiamenbHo20 08UNCEHUA»

1. TlloHATME pafMyC-BEKTOpa, CKOPOCTM U YCKOPEHWUA MaTepuanbHOWM ToYku. CpegHue U MrHOBEHHbIe
BE/INYUHDI.

2. T[paAman 1 obpaTHasa 33434 MexaHUKU. Ponb HayanbHbIX YCAOBUIA. MNepemelteHne U NPoiaeHHbIN
nyTb.

3. [BuKeHue No OKPYKHOCTK. Yro/a NoBOPOTa, Yr/10Ban CKOPOCTb M yri1oBoe ycKkopeHune. CBA3b YrN0BbIX
N NIMHEWHbIX BEIMYMH.

4. KpuBonuHeiHoe ABuXeHMe. TaHreHuManbHoe U HopMmasbHOe ycKopeHue. MonHoe yckopeHue. Yron
MeXKay CKOPOCTbIO M YCKOPEHUeEM.

5. WHepumanbHble cuctembl oTcyeTa. MpuHUMN oTHOCKMTeNbHOCTM Fannnes. MepBblit 3aKoH HbloTOHa.

6. [loHATME cuAabl, Mmaccbl WU mmnysbca. anHLI,MI'I cynepnosunyunn. OCHOBHOI 3aKOH ANHAMUKN
nocTtynaTteabHOro ABUXXeHUA. TpeTMﬁ 3aKOH HbloTOHa.

7. MomeHT nmMmnysibCa MU MOMEHT CUNbl OTHOCUTEJIbHO TOYKWU. OcHoBHoOe ypaBHEHNE AOAUHAMUKU
BpalWaTeNIbHOro ABUXKEHNA.

8. BpalyeHue BOKpyr HeNoABuXKHOM ock. MomeHT uHepumm TBepgoro Tena. Teopema LUtelHepa.
9. AHANOrMA XxapakTePUCTUK U ypaBHEHUI NOCTYNaTe/IbHOTO M BPALLATENbHOIO ABUMKEHMA.
CemuHap 2 «3aKOHbI COXPAHEHUA»

1. 3amKHyTaa cuctema. 3aKOH COXPaHEHUA NOJIHOTO UMMYbCa CUCTEMBI TEN.

2. 3aKOH COXpaHEeHMA NOJIHOr0 MOMEHTa UMMY/IbCa CUCTEMBI TeA. [IBnKeHne B LeHTPasibHOM MnoJe.
3. Pabota 1 MoLWHOCTb. KMHETUYECKana sHeprMa NOCTyNnaTeNbHOro M BPaLLATEIbHOO ABUKEHUS.
4

KoHcepBaTUBHbIE N ANCCUNATUBHbBIE CUAbI. Paborta KOHCepBaTUBHbLIX N ANCCUNMATUBHbIX CUN.



5.
6.
7.

MoTeHUuManbHan saHeprus. 3aKoH COXpaHeHMA NOHON MeXaHUYECKOW SHepruu.
CBsi3b MeXKay CUION U NoTeHLMAaNbHOW 3Heprmel. [lBa cnocoba onucaHmna B3aMMoaencTeums.

CoypapeHuve AByX Ten. YNpyrui n Heynpyruii yaap.

CemuHap 3 «KonebaHus u 80HbI»

N o u kb w N e

o

10.
11.
12.

13.

14.

YpaBHEHWE rapMOHUYECKUX KoNebaHuI 1 ero pelleHue.
XapaKTepuUcTnku konebaHuin (amnanTyga, 4yactoTa, HadyanbHas ¢asa).
MaTtemaTuyeckuii u GU3NYECKUIT MAATHUKMN.

CnorKeHne rapMoHMYECKUX KosiebaHnin ogHOro HanpasneHus. buenus.
CnokeHue nepneHaMKyNapHbIX KonebaHui. durypsl Sinuccaxy.
YpaBHeHMe 3aTyxalolwmx KonebaHuii u ero pelleHue.

XapaKTepuUCTUKK 3aTyxalolwmx KosiebaHuii (Bpema penakcauuu, NorapuPMmnUeckuii [eKpemeHT,
[OBPOTHOCTD).

DHeprMa rapMoHUYECKMX M 3aTyXatoLWwmx KonebaHui.

BbIHYXA€eHHble KonebaHuA. PesoHaHc.

MonepeyHble 1 NPOA0/bHbIE BO/IHbI. XapaKTePUCTUKM BeryLuei ynpyrom Bo/Hbl.
CKOpOCTb pacnpoCTpaHeHMA yNnpyrnx BOH.

Knaccndumkauusa BosH no ¢opme BOJIHOBOM NoBepxHOCTU. [nocKasn, chepmyeckas u LManHapuyeckas
BOJIHA.

BonHoBoe ypaBHeHWe. YpaBHeHMe /ly4ya, ypaBHEHWE NIOCKOM BOJIHbI, BOJIHOBOE ypaBHEHMe B 06LLem
BUAae

HanoxeHue ynpyrnx BosH. CTtosyas BoJsiHa 1 ee ocobeHHOCTH.

CemuHap 4 «MKT. UdeanbHblii 2a3. Cmamucmu4ecKoe onucaHue Mmakpocucmem»

1.
2.

N o v &

o

Makpocuctema. CTaTUCTUYECKUI M TEPMOAMHAMUYECKMI NOAXOAbI K ONUCAHNI0 MaKpOCUCTEM
[ANCKpeTHbIM Habop BeNNUYMH. [TOHATUE BEPOATHOCTM U CpeaHer BeUYUHbI.

HenpepbiBHbIN Habop BeAnUYMH. DyHKUMA pacnpeneneHus CayvyaliHOM BeNMYMHBLI U ee CBOMCTBA
(dun3nuecKkmnit cmbicn, pacyeT BEPOATHOCTEN, YCI0BUE HOPMUPOBKM, PACUET CPEAHMNX BEMUUMH).

PacnpeaeneHne moaeKya No NPoeKkLmMsam ckopocTei. PacnpegeneHue Maycca.
PacnpeaeneHne moaeKyn no moayo ckopoctu. PacnpeaeneHme Makcsenna.
Hanbonee BepoaTHan, cpeaHAs 1 cpeaHeKBaApaTUYHAA CKOPOCTH.

PacnpeneneHne Monekyn uaeanbHOro rasa no BbiCOTe B Mojie TaxecTu 3emnu. PacnpegeneHuve
BonbumaHa. BapomeTpuueckas dopmyna.

Mogenb ngeanbHoro rasa. [laBneHune u temnepartypa ¢ Touku 3peHma MKT.

ypaBHEHMe COCTOAHMA UMAeaNbHOro rasa. M30TepMM‘-IECKI/II‘/JI, I/I3OXOpVI‘-I€CKI/IVI n I/I3063pI/I‘-IeCKVIﬁ
npoueccol

CemuHap 5 «TepmoOuHamuka»

1.

MoHATMe cTeneHeil cBoBOAbI MONEKyNbl. Teopema O paBHopacnpeaeneHUM 3HEPruun Nno cTeneHsam
cBobogpl.

BHYTPEHHAA 3HEPrnsa Kak GyHKLUMA COCTOAHUA CUCTEMBI.
PaboTa Kak pyHKLMA npouecca.

I'IepBoe Ha4as10 TeEpMOANHAMUKWN.



I'IepBoe Ha4Yano TepMOAUMHAMUKU ON1A U30TEPMUYECKOro, M30XOpPUYEeCKoro u M306apM‘-IECKOI'O
npoueccos.

AppnabaTnyeckuin npouecc. YpaBHeHue MyaccoHa. MoanTponmyeckme NpoLecchl.
MoHATUE TenN0eMKoCTM. MoAfpHasA U yaebHasa TeNI0eMKOCTU. Ten10eMKOCTb Npy M30MpPoLLeCccax.
HanpaeneHune npoueccoB. CTaTUCTUYECKUI BEC MaKpPOCOCTOAHUA. CyTb HeobpaTumocTu

Uuknuuecknit npouecc. KoapdpuumneHT nonesHoro AencTens TenN0BOM MallUHbI.

. Llukn KapHo. Teopema KapHo.

. Bropoe Havano tepmogmHamunkn. opmynmnposku Knaysmyca n KenbsuHa.
. DHTpONUA cUcTeMbl U ee cBoicTBa. Teopema HepHcra.

. U3meHeHne aHTpOoNMM B TENIOBLIX NpoOLLEeccax.

. OcHOBHOE ypaBHeHWE TEPMOAMHAMUKN. TEPMOLNHAMMYECKNE NOTEHLMANDI

CemuHap 6. «IneKmpocmamuKa»

1.

© © N o g >~ w

10.

11.

DNeKTPUYECKN 3apad. deKTpocTaTMyeckoe nose. 3akoH KyioHa.

HanpAXeHHOCTb 3NeKTpocTaTMyeckoro nona. [puMHUMN cynepnosvunm AAa HanpsaKeHHOCTH
3/IEKTPOCTATUYECKMX NOJEN.

Teopema lNaycca gnAa sneKTpoCcTaTM4yecKoro nons.

PaboTa no nepemelleHUIO 3apALa B 3N1EKTPOCTAaTUUECKOM MOJeE.

MoTeHumMan anekTpocTaTmyeckoro noas. MpuHuMn cynepnosmummn ana noteHuuana.
CBA3b MeXKAy HANPAXKEHHOCTbIO U NOTEHLMAJIOM.

Ipadunueckoe npeacTaBieHME INEKTPUYECKUX NOEl

dNeKTpunyecKoe nosne B AN3aNeKTpuKe. NMonapmsauma guanekTpuka
INEeKTPOEeMKOCTb yeAMHEHHOIO NPOBOAHMKA.

KoHaeHcaTop. 3}'IeKTpoeMKOCTb naoCKoro, c¢epmquKoro N UNInMHOgpuU4eCcKkoro KoHAeHCcaTopa.
CoeaunHeHue KOHAEHCATOPOB.

3HepI'VIFI 3apAXEeHHOro KoHAeHcaTopa.

CemuHap 7. «[locmoaHHbIi MOK»

N o v oA W N e

dneKTpu4ecknin Tok. Cuna Toka. 3akoH Oma B MHTerpanbHoMi popme.
DNeKTPUYEeCKoe HanpsaKeHme.

ConpoTtusneHne npoBoaHMKa. CoeMHEHNE CONPOTUBAEHMNIA.
MnoTHOCTb TOKa. 3akoH Oma B anddepeHumnanbHom popme.
CropoHHue cuabl. C. 3akoH Oma gna Heo4HOPOAHOIO yYacTKa Lenu.
Mpasuna Knpxroda ana pacyeTta pasBeTBAEHHbIX Lienew.

PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOro TOKa. 3aKoH [koyns-JleHua

CemuHap 8. «MazHUMOCMamuKa. 31eKmpoma2HUMHan uHAyKyus. lMepemeHHbIili MOK»

1.

MCTOYHUKN MAarHMTHOro nons. MH,CI,YKLI,MFI MarHuTHoro nona. EgmHuupl N3mMepeHnAa. HaI'IpFI)KeHHOCTb
MarHUTHOro nonda. EgmuHmupl n3mepeHunAa.

CunoBble IMHUN MarHUTHOTO MOANA (IMHUM MarHUTHOW MHAYKuuK). 3akoH-Brno-Casapa. MpuHUMN
cynepnosnumm MarHUTHOro nons.

MoTtok BEKTOpPa MHAYKUNN MAarHUTHOTO NonaA. Teopema I'aycca AnAa MarHMTHOro noaA.



10.
11.
12.
13.

LLMpKYI'IFILI,VIFI BEKTOpPa MHAYKUMN MArHUTHOro nosaA. Teopema O UMPKYynaunMnM BEKTOpPa UHAYKUUU
MarHMTHOro nonA.

Cwna NopeHua. Npasuno onpegeneHna ee HanpasaeHua. Cuna Amnepa. lNpaBuno onpegeneHuna ee
Hanpag/ieHuA.

MarHutHoe none B BewecTse. HamarHM4YeHHOCTb.

Harlpﬂ)KEHHOCTb MArHUTHOro nondA. MarHuTHaa NPOHNLUAEMOCTb BellecCTBa. AnamarHeTuku u
napamarHeTunKku.

deppomarHeTukn. dusmyeckan npmpoaa beppomarHeTmsma.

3aKOH 3/1eKTPOMarHuTHon nHaykuumn dapages. Mpasuno fleHua.

fiBneHMe camouHAYKUMKN. UHAYKTUBHOCTD.

MarHuTHaa sHeprua KOHTypa C TOKOM. DHeprna MarHUTHOro NonA.
KonebaTenbHbIl KOHTYp. MpeobpasoBaHme sHepPrnu B KonebaTeibHOM KOHTYpe.

MepemeHHbI ToK. [To/IHOE CONPOTUBIEHWNE LENN NEPEMEHHOrO TOKa. [lelicTBylole 3Ha4YeHNs TOKa
M Hanpa)keHnA. MoLWHOCTb Npy NnepemMeHHOM TOKe.

CemuHap 9. «3nekmpomazHumHsie 8osHbl. [loaapusayus ceema»

1.

YpaBHeHnAa MakcBenaa. DN1eKTpOMarHuTHble BOAIHbI. YpaBHEHUA MaKcBenna gaa sNeKTPoOMarHUTHbIX
BOJIH. CKOpPOCTb PacnpoCTpaHEeHUss 3/1EKTPOMArHUTHbIX BOJIH. DHEPrUA 3/1eKTPOMArHUTHOM BOJIHbI.
LLIKana aneKkTpoMarHmMTHbIX BoJIH. OcOBeHHOCTU ONTMYECKOTO AManasoHa.

EcTecTBEHHbIN U MNOAAPM30OBaHHbIMA CBeT. Bugbl nonapusaummn. CteneHb NoOAspusaLMyM YacTUYHO
NnoNAPU30BaHHOTO CBETa.

MonApusauma nNpu OTpaKeHUU U NpesoMIeHUM CBeTa Ha rpaHuue pasaena AMdINeKTPUKoB. Yron
bptocTepa.

[BoliHOE nyyenpenomneHue. YCTponcTeo npmsmbl HMKonA.
3akoH Mantoca.

OnNTMYECKU aKTMBHbIE BELLLECTBaA. BpalleHune NA0CKOCTM NOoNApU3aLLUM CBETA NPU NPOXOXKAEHNM Yepes
ONTUYeCKN aKTUBHYIO CpeAay.

CemuHap 10. «MHmepghepeHyusa u dugpakyusa ceema»

1.
2.

MoHATUe nHTepdepeHLMmn. MPUHLUMN Cynepnosnumnm A CBETOBbIX BOJH.

KorepeHTHble M HeKorepeHTHble BOJIHbl. CNOXEHME MHTEHCUBHOCTEN B C/yYae HEKOrepPeHTHbIX W
KOrepeHTHbIX KoiebaHuid. YCNoBuA ycuneHus n ocnabieHns ceeta B 3aBUCMMOCTM OT pPasHOCTU ¢a3
NHTEepPdEPUPYIOLLMX BOJTH.

OnTHnyeckui nyTb CBETOBOrO Jsiyya. Cnocobbl U3MEHEHMA ONTUYECKOTO nyTh CBETOBbLIX BOJIH. Ceasb
OnNTUYECKOM Pa3HOCTM XOo4da ABYX BOJIH C PA3HOCTbHO ¢a3. Ycnosusa MaKCMMmyma U MUHUMYMa
MHTepd)eIOEHLI,VII/I B 3aBMCMMOCTM OT ONTUYECKOM Pa3HOCTK XoA4a.

Cxema OHra. Ycnosusa HabnogeHus vHtepdepeHumn. KoopamHaTbl CBET/IbIX M TEMHbIX MOOC Ha
3KpaHe.

MHTepCbEDEHLI,I/Iﬂ B TOHKUX NMJIEHKAaX B OTPa*XeHHOM U npoxoaAalem CBeTe. Cxema ana HaGﬂIOAEHVIFl
Konevw, HoloTOHa. Pa,CI,VIYCbI CBET/IbIX U TEMHbIX KOJ1€el, B OTPAaXXEHHOM M nNpoxogAallem CBETE.

finenne andparkumun. NpuHumn lMoireHca-PpeHena. Andparkuma PpeHensa Ha KPyrnom OTBEPCTUM.
30Hbl ®peHens.

Ondpakums PpayHrodepa Ha Y3KOM MPAMOSIMHENHOM Wenn. YCNoBMA MaKCUMymMma M MUHUMYMa.
3aBMCMMOCTb MHTEHCMBHOCTU CBETA OT yrna andpakumm.

OndpakumnoHHana pelweTtka. OCHOBHbIE XapaKTePUCTUKM ANPPAKLMOHHOMN peleTKu. YCI0BUA raBHbIX
MaKCMMYMOB U MUHUMYMOB U A06aBOUYHbBIX MMHUMYMOB.



CemuHap 21. KeaHmosasa onmukKa

N o u s~ w N e

o

10.

KoadpdpunumeHTbl OTparkeHUA, NOrNOWEHNA M NPOMNYCKaHUA.
TennoBoe nsnyyeHne. XapakTepucTuku.
Mogenb abCcoNtOTHO YETHOIO TeNa. 3aKOHbI TEMI0BOTO U3yYeHUA
M'mnotesa u popmyna MnaHka. CeA3b GopMy bl [NaHKa ¢ 3aKOHAMM TENNOBOTO U3NTYYEHUA.
SHeprua n umnynoc GoToHa. [JaBneHue cBeTa.
doToaddekT. 3akoHbl poToadPekTa. KpacHasa rpaHuua potoadpdekTa.

MMnotesa SWHWTENHA M ero ypaBHeHMe pAnsA BHewHero ¢otospdekTa. Ob6bACHEHME 3aKOHOB
doToadpdeKTa.

TopMo3HOE peHTreHOBCKoe U3nydyeHue.
ddodekT KomnToHa 1 ero Teopums.

KopnyckynapHO-BONHOBOM Ayanv3m CBETa. (ABNEHMA, NPUBOAALLME K TaKoMy MpeacTaBAeHUIo, U
bopmybl, CBA3bIBAIOLLME KOPMYCKYIAPHbIE U BOJIHOBbIE XapaKTEPUCTUKM CBETa)

CemuHap 12. 3nemeHmbl KBAHMOBOU MeXaAHUKU

1.
2
3
4.
5
6

BonHoBble cBOMCTBA YacTuL,. [JaMHa BOAHbI Ae bpoiina. dKkcnepumeHTanbHOe NoaTBEPKAEHME.
MpuHUMN HeonpeaeneHHocTn MNenseHbepra. COOTHOLWEHWE HeonpeaeneHHOCTEN.

BonHoBas ¢yHKLMA 1 ee CBOMCTBA.

OcHoBHas 3aa4a KBaHTOBOM MexaHWKU. YpaBHeHue LLpéanHrepa.

YacTuua B NoTeHuManbHoM ame. KBaHTOBaHME SHEpPruu.

MpoxoxaeHne YacTULbl Yepes NOTEHLUMaNbHbIN Bapbep. TYHHENbHbIN 3 deKT.

CemuHap 13. Teopus bopa. NU3nyyeHue amoma

v kA wN e

MnaHeTapHas moaenb aToma. OnbIT Pesepdopaa. YpasHeHue Pesepdopaa
Moctynatbl bopa. HegocTaTtkm Teopun bopa

M3nyyeHne aToma BOAOPOAA M BOAOPOAONOA0OHbBIX CUCTEM.
CnekTpanbHble cepun. Dopmyna banbmepa.

OnbiT ®paHka n lepua

CemuHap 14. Amom 8 K8AHMOBOL MexaHuKe

1.
2
3
4.
5
6

KBaHTOBbIE YMCNA, XapaKTEPM3YIOLLME NOOKEHNE 3/1EKTPOHA B aTOMe.

KBaHTOBaHWe aHepruu. KBaHTOBaHWE MOMEHTa MMMY/bCa

CnuH 3neKTpoHa. MoAHbIN MOMEHT 31EKTPOHa.

Cxema 3HepreTMYecKMx ypoBHen aToma Bogopoza. MNpasuaa otbopa Npu aTOMHbIX Nepexonax.
3anosHeHWe 3/1eKTPOHHBIX 060/104eK B MHOT03/1EKTPOHHbIX aToMax. MpuHumn Maynau.

CneKTpbl MHOFO3/IEKTPOHHbIX AaTOMOB. XapaKTepUCTUYECKOE U3/TlyYeHME B PEHTIEHOBCKOM CMEKTpe.
®opmyna Moznaum

CemuHap 15. KeaHmoeasa cmamucmuKa. 31eKmponposooHOCcCmMb meepobix mes.

1.

2
3.
4

MpuHLUMN TOXKAECTBEHHOCTN OANHAKOBbIX YaCcTUL,.
Bo30HbI 1 depMmoHbI. TpK BUAA CTAaTUCTUKKN: KnaccuyecKas, bose-dnHwTeliHa n ®epmun-upaka.
CBObOAHbIE 3NEKTPOHDI. IHEPrMA Pepmu.

30HHaA TEOPUA TBEPAObIX TEN.



5
6
7.
8

3I'IEKTpOI'IpOBO,CI,HOCTb nonynposoaHMKOB. 3aBncMMOCTb npoBOAMMOCTU OT TEMNEPATYPBbI.
CobctBEeHHas U npmumecHaa NpoBoAMMOCTb NOSIyNPOBOAHUKOB.
3I'IEKTpOI'IpOBO,CI,HOCTb MeTannoB. 3aBUCMMOCTb conpoTtmnBneHnA oT TemnepaTypbl.

AsneHune CBEPXNPOBOAMMOCTM. KBaHTOBaA TEOPUA CBEPXMNPOBOANMOCTHN.

CemuHap 16. PaduoakmuesHocmo

1.

vk W N

L © N o

11.

12.
13.
14.

CocTaB M xapaKTepUCTUKM aTOMHOTO A4pa.

AnepHble cnabl. ONUWNTE KBAHTOBbIM MeXaHW3M B3aMMO/ENCTBUA HYKIOHOB B fijpe.
KanenbHas n obonodyeyHaa mogenu aapa. Pagnyc aapa.

Macca 1 aHeprus cBa3u aapa. YaenbHas sHeprua ceAsu

flBneHne  pagMoakTUBHOCTM. OCHOBHOM  3aKOH PaAMOaKTMBHOrO  pacnaga. AKTMBHOCTb
pPaAMOoaKTUBHOrO BelLecTsa.

Anbda-pacnag,. Mpasuaa cmeLLeHMA. 3aKOHbI COXpaHeHMA Npu pacnage. MNpober anbda-yacTmupl?
TyHHenbHbIN 3ddEKT Npu a-pacnage. CNekTp a-4acTuy,
BeTa-pacnag, ero sugbl. NpaBuaa cMelLleHmUA.

JHepreTUYeckuii cnekTp B-yactuu,. MmMnoTesa HeMTPUHO. SlenToHbl. JIENTOHHLIV 3apAsg,

. FTamma-unsnyyeHue, ero ceoiictea. MexaHU3M UCMYCKAHUA raMMa-KBaHTOB AAPOM. XapaKTep CnekTpa

Y-n3ny4yeHua.

Mpoueccbl B3aMMOLENCTBUA Y-KBAHTOB C BewecTBoM: $oToapdeKT, KOMNTOHOBCKOE pacceaHue,
o0bpasoBaHue 3/1eKTPOHHO-MO3UTPOHHbIX Nap, AAepHbIN poToaddeKT.

AfepHble peakumun. YpaBHeHWE AAepHON peakLmn. JHepreTUYecKnii BbIXOA, AAEPHON peakumu.
LlenHas peakumsa aenenusa. MpuHUMNbI paboTbl A4EPHOTO PeakTopa M aToMHOM 6o0MbbI.

TepmoagepHaa peakuua. OcHOBHble nyTn CUHTE3a A4ep BOAOPOAA B A4pa resinAa.



7 OueHo4YHbIe cpeACTBA /ISl POBeAeHUs IPOMEeKYTOUHOM aTTecTaluu

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA M OLLEHOYHbIE CPEACTBA A/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

CTPYKTYypHbIR
anemeHT
KOMMNETEHL MM

MNnaHnpyemble pesynbtaTbl
0byyeHus

OueHo4Hble cpeacTsa

MK-1 CnocobeH peann3oBbiBaTb NeaarorMyeckmii MpoLecc C UCNoNb30BaHMEM COBPEMEHHbIX 06pa3oBaTesibHbIX TEXHONOMMIM B OpraHM3aLmax cpeaHero obuiero

pe3ynbTaToB U
KOPPEKTUPOBKY
nefarornyeckoro
BO34eMNCcTBuUA

06pa3oBaHuA
MNK-1.1 OueHuBaet MepeyeHb BONPOCOB K 3K3ameHy no pasgeny MEXAHUKA
nefarormMyecKyto cUTyaLmio 1. CBobogHble Tena. MpuHumn uHepumn Tlanunes. UCO. MMpuHuMn oTHocuTenbHoct. Ob6nactb ero
C No3MLMM NPUMEHUMOCTU. ) )
HEOBXOAMMOCTH U 2. KuHemaTMKa maTepmanbHON TOUYKU: MaTepuasnbHas TouKa, ATT, cTeneHn cBob6oabl, TPAEKTOpUA, IMHENHas,
YrNOBasA N CEKTOPHaA CKOPOCTU, UX B3aUMOCBA3b.
BO3MOXKHOCTN €€ 3. KuHemaTnka maTepmanbHOM TOYKMU: HOPMA/IbHOE M TaHTeHLMalbHOE YCKOPEHMS.
KOppeKuun 4. NpeobpasosaHua Manunes.
5. Cneacteua npeobpasoBaHnit lanunea. OrpaHMUYEHHOCTb ra/IMIEEBCKMX MNPEACTaBAEHUM O CBOMCTBaX
MK-1.2 Pelwaet obpasoBaTtesibHble NPOCTPaHCTBa 1 BpEMEHMU.
3afa4u Ha ocHoBe 6. MocTynaTt NocTosHCTBA CKopocTu cBeTa. NpeobpasosaHus JlopeHua. Cheactema npeobpasoBaHuii JlopeHua.
COBpPEeMEeHHbIX 7. CocToAAHMA MexaHudecknx cuctem. COCTOAHME 4YacTuubl M CUCTEMBI 4acTuL, B Knaccuyeckon o¢usnke wm
06pa30BaTe/bHbIX PeNsaTUBUCTCKOM 061acTU. YpaBHEHUA ABUMKEHMA KNACCMYECKON MEXaHUKKU. M30n11MpoBaHHas cuctema.
TeXHONOMMiA 8. mnynbc. Cuna - GyHKLUMA COCTOAHMA CUCTEMDI. LLeHTP MHepLMK. 3aKOH COXPaHEeHUs LeHTpa Mmacc (MHepumm)
N afaUTUBHOCTb Macchl. UMNyabc penaTMBUCTCKOM YacTuULbl.
MK-1.3 OCyLIECTBAAET KOHTPONb 9. dyHoameHTaNbHble B3aMMOAENCTBUA. [pPaBUTALMOHHbIE B3aMMoAencTBUA. [pPaBUTALMOHHAA M MHepTHaA

maccbl. [pUHLMN 3KBUBA/IEHTHOCTM.

10. 3neKkTpomMarHuTHble B3anmogencTems. 3akoH KynoHa. Cuna JlopeHua.

11. B3aumopencTeme 3N1eKTPOHENTPANbHbIX YacTULL.

12. Ynpyrue cunbl. KOHTAKTHbIE CUAIbI.

13. Pabota. MoTeHUManbHble WU HEMNOTEHUManbHble cunbl. MoTeHumanbHaa 3Heprua. Cuna u rpagueHT
NoTeHLMaIbHOM SHEepPTUM.

14. NoTeHumManbHoe cunosoe nose. LeHTpanbHble cunbl. LleHTpanbHO-cMMMeTpMYHOe none. NoTeHumanbHan




CTPYKTYpPHbIM
anemeHT
KOMNeTeHL MU

MnaHvMpyemble pesyabTaThl
0byyeHus

OueHouHble cpeacTsa

3Heprva YacTuupbl B KYSIOHOBCKOM nose. NoTeHunanbHaa saHeprua ynpyrnx cun. Pabota cun tpeHums.

15. 3aKOH COXpaHEeHWA MMMy/ibCa B KAAaCCMYECKOW MexXaHWKe W ero COOTBETCTBME npeobpasoBaHUAM
bYHOAMEHTAaNbHON CUMMETPUMN.

16. 3aKOH COXpPaHEHWA 3SHEPrMM B KAACCMYECKOM MEXaHMKe M €ero COOTBETCTBME NpeobpasoBaHMAM
bYHOAMEHTaNbHON CUMMETPUKN. YpaBHEeHUA FaMUAbTOHA. BanaHue TpeHus.

17. 3aKOH COXpaHEeHMA MOMEHTA MMMY/IbCa B KACCUYECKON MEXaHWUKE U ero COOTBETCTBME NpeobpaszoBaHmMAM
byHOameHTanbHOM cMMMETPUM. MOMEHT MMMNYAbCa YacTULLbl U N30JIMPOBAHHOM CUCTEMBI HEPENATUBUCTCKUX YacTUL,

18. MomeHT cunbl. CO6CTBEHHbIA MOMEHT MMMYJ/bCa.

19. [BuKeHue 3apAKeHHOM YacTu1Lbl B 9/1eKTPUYECKOM MnoJe.

20. [dBwKeHWe 3apAXKeHHOM YacTuLbl B MarHUTHOM MoJie.

21. 3apgauva asyx Ten. Cuctema LeHTpa macc. Btopoii 3akoH Kennepa.

22. CronkHoBeHWe YacTul,. Ynpyrue u Heynpyrue CTONKHOBEHMUA.

23. CTONKHOBEHME CAUMAOLLMXCA YacTuL, Pacnaabl HeCcTabuabHbIX YacTuL,. MNMopor peakumu.

24. KnHemaTuKa asuxeHuna ATT. YpaBHeHnA gsurxkeHua ATT. [isuxkeHune ueHTpa macc.

25.  KwuHeTuuecKkasa sHeprua TBepaoro tena. MoMeHT uHepuum.

26. Teopema LUtenHepa. MOMEHT MHEPLMN HEKOTOPBIX CUMMETPUYHbIX TE.

27. OcCHOBHOe ypaBHeHWe AUHAMUKM BpaLaTenbHOro AsuxeHna. CnoxkHoe asukeHune ATT - KaueHue.

28. dnemeHTbl Teopuu ynpyroctu. Cesasb mexay aedopmaumeint M HanpsxKeHnem. OCHOBHble BUAbI
aedopmaummn. 3akoH lNyKa.

29. SHeprus gedopmaunn. Ynpyruii ructepesmc. Bektop Ymosa.

30. HeuHepumanbHble cucTembl oTcyeTa. Cuabl HEPLUK.

31. HeuHepumanbHble cucTembl oTcyeTa. Cunbl MHepLMK Bo BpaLwatowmxca CO.

32. Cwuna Kopuonuca. BamaHue spaweHna 3emMnm Ha ABUKeHue Ten.

33. 3aKoHbl coxpaHeHua B HNCO.

34. T[pasuTaumoHHoe none. HanpaXeHHOCTb nona TAroteHuA. JIMHUKM  HanpaXeHHocTU. Teopema
Octporpaackoro-raycca.

35. [paBuTauumoHHoe nosne. MNoteHuman. Pabota cun TAroTeHuUs.

36. OpHOMEpPHbIA rapMOHUYECKMI ocuunnaTop. [lapameTpbl cocTtoAaHMA WM Gopma  3anmMcK  3aKoHA
rapMoHMYeCcKoro KonebaHusa. MpUHLMN Cynepnosnumnn. 3akoH rapMoHUYECKOro KonebaHua B anddepeHLmanbHOM 1
3KCNoHeHUunanbHom popmax.
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37. MrHoBeHHble 3HaYEeHUA CMELLLEHMA, CKOPOCTU U YCKOPEHUA oCcuMAnATopa. [NonHasa sHeprua ocunanatopa.

38. OpgHoMepHbIh ocumnnatop ¢ TpeHnem. KoadduumeHT 3aTyxaHua. [JeKpeMeHT 3aTyxaHuA. Bpems
penakcaunn. obpoTHOCTb.  Anepuogmyeckoe ABUXKEHME.

39. Cno)KeHue rapmMoOHMYECKMX KonebaHwuin B ABYX B3aMMHO NepneHAMKYIAPHbLIX HanpasaeHuax. ®urypbl
Nuccaxy.

40. MexaHuYyeckne  OCUMANMPYIOWME  CUCTEMBI:  MaTeMATMYECKMM U OU3MYECKUII  MAATHUKM.
OnddepeHumanbHble ypaBHEHNA  ABUXKEHUA MAATHUKOB M UX peLUeHnA.

41. YpaBHeHMWe NJ0CKON MOHOXPOMaTUYeCKoM BOHbI. MIHOBEHHOE pacnpeseneHne CMeLLEHNM, CKOPOCTeN
n pedopmaLmm B BosHe.

42. SHeprua BOJIHOBOrO ABWMXeHUA. NN0THOCTb 3Heprun. IHTEHCMBHOCTL BOJIHbI. BekTop YmoBa.

43.  S¢ddeKTbl HaNoKeHUA BONH. MHTepdepeHumMa BoH. CToAYME BO/HbI. DHEPTUA CTOAYEN BOJIHbI.

44. OpHomepHble 3ByKOBble BO/IHbl. CKOPOCTb 3BYKa B *KUAKOCTAX, ra3ax 1 B TBepAbIX Tenax. 3aTyxaHue 3ByKa.

45.  ®usnyeckme xapaKTepPUCTUKU 3BYKA: CMMA 3BYKA, aKYCTUYECKOE CONPOTUBAEHUE cpenbl. AKyCTUYeCKas
KaBuTauma. dPrM3nonornyeckan akycTmka (FfPOMKOCTb, BbICOTa U Tembp). BUHaypanbHbIn 3ddeKT.

46. CrauMoHapHoe TeyeHMe UAEeaNbHOM KUOKOCTU. YpaBHEHWE HenpepbiBHOCTU CTPyW. YpaBHeHue
bepHynan. Umnynbe cTpym.

MNepeyeHb BONpocos K ak3ameHy no pasgeny MOJIEKYJISAPHAA ®PNU3UKA

1. Wctopuueckme cBefAeHMA O BO3HUMKHOBEHWW W  Pa3BUTUM  MOJIEKYIAPHO-KMHETUYECKON Teopum,
3KcnepumeHTanbHoe obocHoBaHWe MKT BeLLecTBa, pasmepbl U YUCIO MONEKYA, YNCNO ABOragpo.

2. WNpeanbHbli ra3: mogenb MAeanbHOro rasa, 3aKoHbl, U30MPOLLECCDI, ypaBHEHMe cocTosHuA UT.

3. MKT cTtpoeHus BewectBa: ¢yHOaameHTanbHble noaoxkeHua MHKT, ocHoBHoe ypaBHeHue MKT pgns W,
KMHEeTUYEeCKasa IHeprna NocTynaTesibHOro AsmxeHna monexkyn Ur.

4. OcobeHHOCTU GU3MYECKMX MOogenel Pas3/IYHbIX COCTOAHWUI BelecTBa. MNoHATME TemnepaTypbl: NPUHUMN
KOHCTPYMPOBaHUA TEPMOMETPA, Tenaonepesada, SMNMpUYEcKne LWKaabl TeMNepaTyp, LWKaaa TeMnepaTyp Ha OCHOBe
CBOWCTB MAeanbHOro rasa.

5. PacnpepeneHve MmoneKyn rasa MO CKOPOCTAM: pacnpegeneHne MaKcBenna, XapakTepHble CKOPOCTU
MOIEKYN (cpeaHas apudmeTnyecKan, cpeaHssa KBagpatuyHas, Hanbonee BeposTHan), onbIT LUTepHa, onbiT NeppeHa.

6. WpeanbHblli ra3 BO BHEWHeEM MOTEHUMANbHOM Mone: pacnpegeneHue bosbumaHa, 6apomeTpuyeckas
dopmyna Jlannaca, BbIBOAbI.
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7. Teopema O paBHOMEPHOM pacnpeneneHnUn KMHEeTUYECKON 3HEPrMM Mo CTeneHAM cBo6OAbl, BHYTPEHHASA
aHeprus.

8. bpoyHOBCcKOe pfBuMMKeHWe: CTONIKHOBEHMA MOJIEKYN B ra3e, AJMHA cBobogHoro npobera, 4vacToTa
coyaapeHuit, abpdeKTUBHbIM guameTp Mmonekyn, popmyna IiiHWTENHA, KoappuumeHT anddysmu.

9. fsneHna nepeHoca: obpaTMmble M HeobpaTMMble NMPOLECCHI, MOHATUE O PeflaKCALMOHHbIX MpoLueccax B
MONEKYNAPHBIX CUCTEMAX, KOIPDULIMEHTBI NEPEHOCA U CBA3b MEKAY HUMMW.

10. Ondodysus, 3akoH Puka.

11. BAaskoe TpeHue, KO3PpPULMEHT BAZKOCTU, ypaBHeHNE HbloTOHa.

12. TennonpoBOAHOCTb, 3aKOH Pypbe.

13. OcHOBHbIe NOHATUA N NOJIOKEHUA TEPMOANHAMUKM.

14. CTpyKTypa, NopsaaoK 1 becnopsioKk B TepMOANHAMUYECKOM CUCTEME, AMUCNEPCHBIE CUCTEMDBI.

15. OcHOBHbIe 3aKOHbI U YPaBHEHMA TEPMOSNHAMUKM.

16. MepBoe Hayano TEPMOANHAMUKW, BbIBOAbI.

17. Tepmunyeckue 1 Kanopuveckme ypaBHEHUA COCTOAHUA, CNeACTBUA U3 TEPMUYECKUX YPaBHEHWUIN COCTOAHMA.

18. TennoemKoCTU M CKPbITble TENNOTbI TEPMOAMHAMUYECKMX NPOLLECCOB: ypaBHeHWe Maliepa, 3akoH [xoynsa,
dU3NYECKUIA CMbICT YHUBEPCAJIbHOM ra30BON MOCTOAHHOM.

19. YpaBHeHue agnabatbl U, ypaBHeHue MNyaccoHa. MNoantponmyeckune npoueccol. Pabota UT.

20. BTtopoe Hauno TepmogmHamuku: Teopema KapHo. Cneacteua u BbiBOAbI.

21. Uwnkn KapHo. Teopema o cymme npuseseHHbIX TeNNoT.

22. OCHOBHOe ypaBHeHue TeEpMOANHAMMKM PAaBHOBECHbIX NPOLECCOB. DHTPONUA. BbiBOAbI M3 BTOPOro Havana
TEPMOAVNHAMUKM.

23. Teopema 0 BO3pACTaHUM SHTPOMUU. IHTaNbNUA. TepMmognuHaAMMYECKne NoTeHunan.bl.

24, CratucTuMyeckas uHtepnpetauma sHtponuun. dopmyna bonbumaHa.

25. TpeTbe Ha4yaso TepMOANHAMUKU. BbiBOAbI.

26. PeanbHblit ras, cuabl U MNOTEHUMANA MEKMONEKYNAPHOrO B3aMMOAENCTBUA. Buabl B3aMMoaencTeuin B
MONEKYNAPHbBIX CUCTEMAX.

27. U3oTepma peanbHOro rasa: nonpaskM BaH-aep-Baanbca Ha 3anpelleHHbii 06bem M MONERYAAPHOE
haBneHue.

28. KpuTuyeckme napameTpbl peasibHOro rasa. YpaBHeHMe COOTBETCTBEHHbIX COCTOAHUN. BHYTpeHHAA aHeprua
PeanbHoro rasa. 3¢dekT Axxoyna-TomcoHa.
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29. MAKOCTU: OCHOBHblE CBOICTBA.

30. MNoBepPXHOCTHbIE ABMEHMA B HKNAKOCTU. CMauMBaHME U KanuanapHble addeKTbl.

31. Teepable Tena: XapaKTepPUCTUKNU U O0COBEHHOCTU TBEpAbIX TeN, KPUCTalIMYeckoe CTpPoeHue BEeLLecTBa,
dur3nYecKme TUNbl KPUCTANSIUYECKUX PELLETOK.

32. TennoBsoe ABuKeHWe B KpUcTannax. Tensosoe pacwimpeHme Teepaplx Ten. TennoemKkocTb Kpuctanna.

33. lNoHATue o nnasme.

34. ®da3oBble nepexonbl NepBOro 1 BToporo poga:  ¢dasa, knaccndurauma ¢pasoBbix nepexonos no dpeHdecTy.
YpaBHeHue KnannepoHa-Knay3sunyca, cKpbiTasa TennoTa nepexoaa, TPOMHaA TOYKa

Ilepeyens BonpocoB k 3k3amMeny no pasaeiay JJEKTPUYECTBO U MAT'HETU3M

1. MoHATME 06 31eKTpuYeckux 3apagax. B3aumogencrsve 3apafoB. INeMeHTapHbIA 3apsg. 3aKoH
COXpaHeHUA 3apAa0B. 3aKoH KynoHa. [inanekTpmyeckana NnpoHULAEeMOCTb cpeabl.

2. dneKTpuyeckoe none. HanpAaXeHHOCTb INEeKTPUYECKOro noaa. JIMHUKM HanpAaXKeHHOCTU. HanpAaXKeHHOCTb
9/IEeKTPMYECKOro 1 NoaA TodeyHoro 3apaaa. MpuHumn cynepnosnuym ana HanpaXeHHOCTU.

3. MoTeHuMan aneKkTpmuyeckoro nons. Pabota cun saneKkTpocTaTUYECKOro NoasA Mo nepemeLLeHuto 3apasa.
lMoTeHuMan NonA TOYEYHOro 3apAfa, CUCTEMbl 3apAnoB. PasHocTb noteHuuwanos. MpuHuMn cynepnosvuum pns
noTeHuunana.

4, MPOBOAHUKM  BO BHELIHEM 3/1EKTPOCTAaTUYECKOM MOJie. DeKTPOoCTaTMYecKaa UHAYKUMA. MoTeHuman
NPOBOAHWUKA. DNEeKTPOMETP.

5. dneKkTpoemKoCTb. KOHAEHCATOPbI, EMKOCTb MJIOCKOFO KOHAEeHcaTopa. Buabl KoHaeHcaTopos. CoegmMHeHne
KOHAEHCaTopOB.

6. SHeprvAa 3apAXKeHHOro NPOBOAHWKA U KOHAEHCATOpa. JHEePrua U NAOTHOCTb SHEPrUn 3NEKTPUYECKOTO
nons.

7. [OVN3NeKTPUKM BO BHELIHEM 3/1eKTPOCTAaTUYECKOM noJsie. [nanekTpuyeckasa MNPOHULAEeMOCTb cpeaa.
Monapusauma AnaneKkTpuKa. Buabl 4UsNeKTpUKoB.

8. DNEeKTPUYECKNIN TOK, CMA M NAOTHOCTb TOKa. 3akoH Oma ans yyactka uenun. ConpoTuBAEHME U
NPOBOAMMOCTb, X 3aBUCMMOCTb OT MapameTpoB NpoBoaHMKA. CoeanHeHe NPOBOAHMKOB.

9. CTOpOHHME CUAIbl. DNEKTPOABUMKYLLAA cMna. 3akoH OMa A5 3aMKHYTOM LEenn 1 ero aHanms.

10. PaboTa M MOLLHOCTb B LLENM NOCTOAHHOIO TOKa. 3aKoH [XKoynsa-JleHua u ero o6bACHEeHWe B 3/IEKTPOHHOM
Teopuu.
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11. PasBeTBAeHHble Lenu. MNpasuna Kupxroda n nx npumeHeHue.

12. Mpupoaa 3/1EKTPUYECKOro ToKa B meTannax. OCHOBbI 3/IEKTPOHHOM TEOpUN MPOBOAMMOCTM METas/IOB.
3akoH Oma, [xxoyns-/leHua u BugemaHa-®paHua 8 guddepeHumansHomn opme.

13. OcHOBbl 30HHOM TEOPUW MPOBOAMMOCTU. INEKTPUYECKMIA TOK B MoaynpoBoAHMKax. CobcTBeHHaa U
nNpUMecHasa NPOBOAUMOCTb. 3aBUCUMOCTb INEKTPONPOBOAHOCTN NOAYNPOBOAHMKOB OT TeMnepaTypbl.

14. KoHTaKTHble ABMEHUA B NOAYNpPoBOAHUKAX. ABneHuA 3eebeka, MNenbtbe, TomcoHa. MpuHUMN paboTbl U
Ha3HayeHue NoNyNnpPoBOAHUKOBOIO AMoAa U TpaH3MCTopa.

15. PaboTa BbIXxoAa 3/1EKTPOHA M3 MeTanna. TepMO3NEeKTPOHHAA amuccua. TOK B BaKyyme. DNEKTPOHHble
namnol (anog, TPMOA) U UX NPUMEHEHME.

16. DneKTpUYecKUi TOK B rasax. Buabl paspagos (Tnewowmi, gyrosoi, UICKPOBOM M KOPOHHbIN). MNMoHATME O
nnasme. NpumeHeHWe paspaaoB B TEXHUKE.

17. JneKkTpuYecKui TOK B aNeKTpoauTax. 3akoH Oma anda sanekTpoantos. 3akoHbl Papasen ANnA an1eKTpoansa.
MpumeHeHWe aneKkTpoansa.

18. MarHutHoe none ToKa. MHAYKUMA U HanpAXeHHOCTb MAarHUTHoro nonf. 3akoH buo-Casapa-/lannaca.
MarHuTHoe nosae NPAMOro 1 KpyroBoro Toka.

19. Bsaumogeicteue TokoB. Cuna Amnepa u cuna SlopeHua. PaboTta nepemelleHns NPoOBOAHUKA C TOKOM B
MarHuTHOM nose. MpuHUMN paboTbl 31eKTpoaBUraTens.

20. fABneHue 3N1eKTPOMarHUTHON MHAYKUMU. MarHuUTHbIN NOTOK. 3akoH Papages. MNpasuno JleHua. MoHsaTue
0 CaMOMHAYKLMN N UHAYKTUBHOCTU. TPaHCHOPMATOP M €ro XapaKTepPUCTUKMU.

21. MarHuTHOe none B Bewectse. [ina-, napa- n peppomarHeTmkn. MarHMTHaa NpoHMLaeMocTb. MarHuMTHbIN
ructepesuc. MpumeHeHe MarHeTUKoB.

22. NMonyyeHue nepemeHHol SAC. Oencreytowme n 3pPEKTUBHbLIE 3HAYEHUS CU/bl TOKA U HaMNPAXKEHUs.
BekTopHble anarpammsl. 3akoH OMa A1 y4acTKa Lenu nepemeHHoro Toka. NoaHoe conpotmeieHune (MmneaaHc).

23.  dSneKTpuyeckuint KonebatenbHblh KOHTYp. CoBCTBEHHble HesaTyxatowme M aTyxatowme KosnebaHus.
OnddepeHumanbHoe U MHTErpasbHOE YPaBHEHMA FAPMOHMYECKUX KoiebaHuit u napameTpbl. Popmyna ToMCOHa.

24.  BbIHY)KOEHHbIE 3/1EKTPOMArHUTHble KoJsiebaHuAa B KOHType. OuddepeHumanbHoe WM MHTerpanbHoe
ypaBHeHUs  KonebaHui. Pe3oHaHc. MNoHATME 1 cxema aBTOKOebaHWIA.

25.  TloHATME 3N.-MArHUTHbIX BOJIH.

26. Cwuctema ypaBHeHM MaKcBenna. TOK CMeLLEeHUS.
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MepeyeHb BONPOCOB K 3K3ameHy no pasgeny BOJIHOBAA U KBAHTOBAA OMNTUKA

. Mpeamet onTnku. KopnyckynapHO BONHOBOW Ayanm3m ceeTa. YpaBHeHue ae bpoins.
. UcTouHMKM cBeTa M nx Knaccudmkaummn. ONTUYECKUI CNEKTP, XapaKTEPUCTMKA ero AnanasoHoB..
. OCHOBHbIe MOHATKA, 3aKOHbI, Npnbopbl poTOMETPUM.
. MpuHunn ®epma. 3aKOHbI OTPAKEHUA N NPENIOMIEHNA CBETA.
. 3epkano. Buabl 3epkan. Dopmynbl chepryeckoro 3epkana.
. Mpn3ama, npenomneHune ceeta B npuame. NMpenomneHue ceeta chepruyecKom NOBEPXHOCTLIO.
. JInu3bl. Knaccndpukauma nmHs. Popmyna TOHKON NH3bI.

8. MoHATNE O ecTecTBEHHOM U NONAPU30BaHHOM cBeTe. CTeneHb nonapusaunun. Buael nonapusaummn. CeoicTa
NONAPU30BAHHOIO CBETA M ero NnpumeHeHue. 3akoH Mantoca.

9. MonyyeHne nNONAPU3OBAHHOrO CBETa: NPU OTPaAXKEHUW, NPeNoMAEHUU, OUXPOU3M, YeTBepTbBOSIHOBAA U
NONYBONHOBAA NNACTUHKU.

Noupbh wN R

10. MoHATMe 06 UHTepdepeHUMUN CBETA M YCIOBUSA ee HabatogeHusA.

11. Cnocobbl NoNy4eHUss KorepeHTHbIX NCTOYHUKOB.

12. KapTuHa nHtepdpepeHumnn. YcioBua NoayyeHma MakCMMymMoB U MMHUMYMOB Npu nHTepdepeHumm ot
OBYX UCTOYHMKOB.

13. [synyyeBas uHTepdepeHUMs CBeTa B TOHKMX MJEHKAx (Mo/soCbl PaBHOTO HAK/AOHa W pPaBHOW
TO/IWMHbI).

14. MoHATHE 0 MHOroy4YeBon MHTepdepeHUnn ceeTa. UHTepdepomeTp Pabpu-Mepo.

15. MoHsATHe gudpaKkLMM BOMH, CBETOBbLIX BOJIH. Ycnosue andpakumun. MpuHumn MonreHca-OpeHens.
Buabl gudparumu.

16. 3oHbl ®peHens. NpumeHeHne 30H PpeHensa AnA 06bACHEHWUA NPAMOSMHENHOCTU PACNpPOCTPaHEHUA
cBeTa M paboTbl 30HHbIX NAACTUHOK.

17. Oundpakuma no PpeHento Ha KPyriom 3KpaHe U OTBEPCTUMN.

18. Oundpakuma no PpayHrodepy Ha wenu.

19. MoHATME O HOPMANIbHOM M aHOMaNbHOM aucnepcun. Popmyna Kowwu.

20. MornouteHne n paccemBaHne cBeTa MyTHbIMU cpesaMun. 3aKkoH byrepa — bepa. 3akoHbl Penea n Mu.

21. OCHOBbI 3/1EKTPOHHOM TEOPUU CBETA.

22. OCHOBHbIe NO/0XEeHMA KBAaHTOBOM Teopun ceeTa. PoToHbl. Popmyna lMNnaHKa.

23. doToadoekT. Buabl potoadpdekTa. 3akoHbl CToneTtosa. YpaBHeHUe IMHLWTENHA.
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24. [asneHue ceeTa. OnbiThl Jlebeaesa.

25. MoHATUE n3Ny4YaTeIbHOM M NnoraoLaTesibHoM cnocobHocTn Ten. 3akoH Knupxroda.

26. 3aKkoH CtedaHa-bonbumaHa u ero aHanms. NpMmeHeHWe 3aKOHA B ONTUYECKUX NpUbopax.
27. 3aKoHbl BMHa ana cnekTpanbHOM M3/1y4aTeibHOM cnocobHocTM Tena. LiBeToBble NMpomeTpbl.
28. ®opmyna MnaHKa A4na cnekTpanbHOM n3nyyatenbHon cnocobHoct AYT 1 ee aHanms.

29. PeHTreHOBCKMe nyyn.

30. ddodeKT Jonnepa.

Ilepeyenb BonpocoB k 3k3ameny no pasaeay ATOMHASA U SAIEPHASA ®U3UKA

1. KnaccuyecKkas KapTMHa Mypa n HeobxoAMMOCTb BBEAEHUA KBAHTOBbIX NPeaCcTaBAEHW

2. TeopeTnyeckne M 3KCMepMMeEHTabHble NPeAnoCbIIKK, feXKallmMe B OCHOBE NMOCTPOEHMA MOAENN aTOMA
Pesepdopaom.

3. OnbiTbl Pe3epdopaa no pacceaHmto a-4yactmy,. OCHOBHbIe pe3ybTaTbl ONbITOB. BbIBOALI U3 MONYYEHHbIX
pe3ynbtatos. OueHKa pasmepos aapa.

4, Moaenb atoma Pesepdopaa u ee HepgoctaTku. Moctynatel bopa. Mogenb atoma Pesepdopaa-bopa.
PacueT paguyca, CKOpOCTH, SHEPr1mM 31eKTPOHA B aTOMe BOA0POAA HAa OCHOBE Moaenun atoma Pesepdoppaa-bopa.

5. BogopoaononobHbie aTombl. PacyeT sHeprumn 3fIeKTPoHa B BO4OPOA0N0A06HOM aToMe.

6. dHepreTMYecKMe COCTOAHMA 3N1EKTPOHa B aTOMe BOAOPOAa M BOAOPOAONOAO0OHbIX aToMax. JHeprua
BO3OYKAEHWA N SHEPIMA NOHM3ALUKN. DHEPTUS CBA3K S1EKTPOHA B aTOME.

7. MexaHW3m UcnyckaHus ceeta aTomamun. CnekTpasbHble cepum aToma Bogoposa. lNpasmno ot6opa. Pacuer
nocToAHHOM Puabepra Ha OCHOBE aHa/1M3a 3KCNePMMEHTabHbIX CNEKTPOB BOAOPOAA.

8. OnbiTol PpaHKa u Mepua. Ob6bACHEHME pPE3yNbTaTOB C MCNONb30BaHMEM NpPeACcTaB/ieHui 06 ynpyrom m
Heynpyrom CTO/IKHOBEHWAX 3/IEKTPOHOB C aTOMaMMU.

9. Hepoctatkm Teopun atoma Pesepdoppa-bopa. [HdanvHeliwee pasBuTve Teopuum atoma B Tpyspax
3ommepodenbaa. MexaHUYecKnii U MarHUTHbI OpbuTaibHbie MOMEHTbI 3/1IEKTPOHA B aTOME.

10. CnMHOBOI MOMEHT KOIMYECTBA ABUKEHMA N1EKTPOHA B aTome. KBaHTOBbIE YMCAA, NX TEOMETPUYECKUI U
dU3nYecKkuit cmblich.

11. KopnyckynapHO-BOJIHOBOM Aya/in3M CBOMCTB BELLECTBA.

12. HekoTopble cBolCTBa BOJIH Ae bpoiina.

13. CooTHoweHWe HeonpeaeneHHocTel MelizeHbepra.
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14. BonHoBaA GYHKLMA N ee CTaTUCTUYECKMIA CMbICA.

15. IIn0THOCTH BEPOSITHOCTH. Y CIIOBUE HOPMUPOBKH BEpOsiTHOCTEN. [IpuHIIMI Cyneprno3uiuy.

16. O6buwee ypaBHeHue LpeaunHrepa. YpaBHeHue LpeanHrepa gnsa cTauMoHapHbIX COCTOAHUMN.

17. MNpuHUMN NPUYMHHOCTU B KBAHTOBOM MEXaHMKe.

18. Yactvua B 04HOMEPHOM NPAMOYFO/IbHOM «NOTEHLMANbHON AME» ¢ BECKOHEYHO BbICOKMMM KCTEHKAMMY.

19. MpuHumn MNayau. 3anonHeHWe 3NeKTPOHHbIX 06onoyek atoma. lMepuogmyeckas CUCTEMa 3N1EMEHTOB
MeHpaeneeBa, ee 06bACHEHWE HA OCHOBE CTPOEHMA 3EKTPOHHbIX 060/104EK aTOMa.

20. JINHENHbIN rAaPMOHNYECKMI OCLMNNATOP B KBAHTOBOM MEXaHUKe.

21. ATtom BOZOpPOAa B KBAaHTOBOM MeEXaHUKe.

22. TlpuHIMNI HEPa3TMUIUMOCTH TOXKISCTBEHHBIX YacTUI]. DepMHUOHBI U OO30HBI.

23. Pa3BWTMe KBAHTOBbIX NPeACTaBleHUA O CTPOeHMM aToma. KopnycKynapHO-BOIHOBOM Ayann3m CBeTa U
yactuu,. BonHbl ge bpoiina.

24, MexaHU3M BO3HUKHOBEHWA PEHTIEHOBCKUX Cepuil. PEHTreHOBCKMeE CneKTpbl.

25. Pacmierienue cnektpanbHbIX JTUHUN. D dekTsl 3eemana u Llltapka.

26. MoneKkyabl: XUMUYECKue CBA3M, NOHATUE 06 IHEPreTUYECKUX YPOBHSIX.

27. MoneKkynapHble cnekTpbl. KoMOUHaLMOHHOE pacceAaHne cBeTa.

28. [lornoweHune. CNOHTaHHOE W BbIHYXXAEHHOE U3NYyYeHus.

29. ATOMHOe A4po, ero OCHOBHble XapaKTepUCTUKU: COCTaB, pasmep, 3apad, CNuWH, macca. M3oTonsbl.
®Pur3MYECKUIT CMBIC MACCOBOTO YncAa.

30. ApepHble cunbl. OCHOBHbIE XapaKTEPUCTUKKN AAepHbIX cui. Mogenn aTomHbIx Aaep.

31. SHeprua ceA3N HYKJIOHOB B A4pe. 3aBUCUMOCTb YAE/bHOW SHEPTUM CBA3U OT MAacCOBOTIO YMCAA.

32. PaAMOaKTUBHOCTb. O, P, y-U3/1yYyeHMe pPaAMOaKTMBHbIX saep. Mpupoda M MexaHM3Mbl Kaxgoro M3
N3NyYeHUIA.

33. 3aKOH pagMoaKTMBHOrO pacnaga. [lepuMos W NOCTOAHHAA noaypacnaga, WX (U3NYECKUX CMbICA.
AKTMBHOCTb PaZAMOAKTUBHBIX M30TOMOB. [paBmaa cmeLLeHus.

34. Peakuua geneHuna aTomMHbIX agep. LlenHble agepHblie peakumu.

35. PeakuuMm cuHTE3a aTOMHbIX Agep. TepmosgepHble peakuuu. [lepcnekTMBbl  UCMNOJ/b30BaAHMUA
TEPMOALEPHOM SHEPTUU.

36. ToHATME 3NeMEeHTAapHOCTM MUKpoyacTuu,. O6lwme cBegeHua o cybbagepHbiXx YacTuuax. OCHOBHble
XapPaKTEPUCTUKN MUKPOYACTULL.
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37. ®yHpameHTaNbHble B3aMMoLeNCcTBMA. CUCTEMATU3ALLMA 3IEMEHTAPHbIX YacTUL, NO TUNY B3aMMOLENCTBMA.

38. WCTMHHO 3/1emMeHTapHble 4YacTUubl: NEeNnTOHbl, KBapKWU, MepeHoCYMKM B3ammoaenctsusa. MX OCHOBHbIe
XapaKTePUCTUKMU.

39. Pacuyet opbUTaNbHOTO MArHUTHOFO MOMEHTA 3/1IEKTPOHA B aTome. lMpaBuaa KBaHTOBAHUA OpbUTaNbHOMO
MOMEHTa B Teopuax aToma Pesepdopaa-bopa, 3ommepdenbaa n KBAHTOBOM MEXaHUKN.

40. B3aumopgeicTBMe M3/ydYeHUs C BellecTBOM. MexXaHU3Mbl MOMOWeHUs o, B, y-u3aydeHus. 3akoH
noraoLweHus.

MK-2 CnocobeH Ha ocHoBe COBpeMEHHbIX TEXHOJIOTUNM pa3pa6aTb|BaTb 1 pean3oBbiBaTb MeToamnyeckoe obecnevyeHune YHE6HbIX (I)M3M‘-IECKMX ancunnanH

MK-2.1

AHaNM3MpyeT aKTyasbHbll
YPOBEHb NOArOTOBKM
obyyvatowmxcs no
du3nyeckum
ANCUUNIMHAM,
onpeaenseT 30Hy Ux
6unKalero pasBuTUS.

MK-2.2

PewaeT Ha ocHOBe
COBPEMEHHbIX
obpasoBaTeNbHbIX
TEXHOJIOTUI 334341 no
NAaHUPOBAHMIO,
pa3paboTke U peannsaumnm
nporpamm y4yebHbIx
dU3NYECKMX AUCUUNANH

CnocobHOCTb MPOBOANTbL HayYHble UCCNeA0BaHUA GU3NYECKMX 0OBEKTOB, CUCTEM M NPOLLECCOB, a TaKXKe
cnocobHocTb 06pabaTtbiBaTh M NPEACTaBAATb IKCNEPUMEHTA/IbHbIE AaHHbIE OLEHMUBAIOTCA B XOAE BbIMOJIHEHUA U
3aLLUTbI KypcoBoi paboTbl Mo BbIOpaHHOM Teme.

MpumepHbIii NnepeyeHb Tem pedepaTos

1. CTpyKTYypa u $pU3nYecKme cBocTBa NOANMEPOB.

2. KoMMNO3MUMOHHbIE MaTepuasbl OCHOBE NOAMMEPOB: CTPYKTYPa U GU3MYECKMe CBOICTBA.

3. CTapeHue noanmepoBs 1 npobaema 1x yTUAn3aumu.

4, YrnepogHble HaHOCTPYKTYpHble MaTepuanbl: CTPYKTypa, OU3MYECKMe CBOWCTBA, MNOAyYeHUEe U
npMMeHeHue.

5. AMHaMMKa OgMHOYHOW Kaniu B ra30BOM NOTOKe.

6 3dodeKT Xonna n ero npumeHeHume.

7 Auncnepcua ceeta.

8. AcTepounaHasa onacHOCTb. AHanM3 NyTei 3aWwmThbl.

9 N3nyyeHme n cnekTpbl. CNEKTPaabHbIN aHanms.

10. 2neKTponpoBOAHOCTbL MAaTepUanos.

11. MoTeHLMOMETPUYECKUIN MEeTOA, UCCAeA0BaHUA Cpea.
12.  XupgkocTtu. NoBepxHOCTHOE HaTAXKeHue.




CTPYKTYpPHbIM

MnaHvMpyemble pesyabTaThl

HNNEMEHT o6y\.|e|-“4g OLI,EHO‘-IHbIe cpencrea
KOoMnNeTeHUunm
MNnK-2.3 OcyuwiectBnsaeT KOHTPO/b 13. M3mepeHune AN3NEKTPUYECKON MPOHNLAEMOCTM KOMNO3UTHbLIX MaTepPMasios.

pe3ynbTaToB 0byyeHus 14.  PacyeT AM3NEKTPUYECKON NPOHMULLAEMOCTU KOMMNO3UTHbLIX MaTepPUanos.

YUaALLMXCA N0 GU3NYECKMM 15. lornouweHune 31eKTPOMArHUTHbIX BOJIH CIOUCTbIMU Cpelamu.

AMCLMNAKHAM 16. ®u3smyeckme 0CHOBbI U BO3MOXKHOCTU METOa PEHTIEHOCTPYKTYPHOrO aHaNmnsa.
17. ®u3nyeckne 0CHOBbI U BO3MOXKHOCTM CNEKTPOGOTOMETPUYECKOTO METOAA aHaNM3a.
18. ®usmyeckme 0CHOBbI U BO3MOXKHOCTM METOAA PEHTIEHOCMEKTPANbHOINO  aHaAu3sa.
19. MarHeToKanopuniecknin apoekxT.
20. TennoobmeH Npu KanenbHOW KOHAEHCALMM Napa.
21. MeToabl MHTEHCUPUKALMM NPOLLECCOB TENN00OMEHa.
22. TennoobmeH npu pas3oBbIx Nepexosax.
23. CMmeLlaHHbI TensoobmeH.
24,  [OedeKTbl KPUCTANNNYECKUX CTPYKTYp. Tononormyeckmne gedekTol B yrnepogHbix matepuanax.
25.  MeTtoabl UccnenoBaHUA CTPYKTYPbI YrAepoaHbIX MaTepruanos.
26. CBepxnpoBOAMMOCTb: UCTOpPUA, NPO6AEMbI, NEPCNEKTUBDI.
27. 3aKoH H6anaHca sHTpOnuu.

6) Mopaaok npoBeaeHUA NPOMEXKYTOUHOM aTTecTauumn, NoKasaTeau U KpUTepun oLueHUBaHUA:




MpomerKyTouHas aTTectaums no gmcumnamHe «0Obuian pusnKa» BKAOYAET TeOpeTUUYECKME BONPOCH! U MpaKTUYeCKMe 3aJaHusA, NO3BONAOLLIME OLEHUTbL YPOBEHb
ycBOEHMA 0byyarowmMmmca 3HaHU, npoBoanTca B Gopme 3K3ameHa 1 B popme BbINOHEHUS U 3aLMTbl KYpCcoBO paboTbl.

SK3aMeH Mo AaHHOM AUCUMNINHE NPOBOAMUTCA B YCTHON pOpMme MO dK3aMeHaUNOHHbIM buaetam, Kaxablil N3 KOTOPbIX BK/IOYAET 2 TeOpeTUYEeCKUX BONpoca U 04HO

NpakKTn4yecKoe 3agaHune.
Mokasarenu u Kputepuun oueHnsaHuUA s3K3ameHa:

— Ha OLEHKY KOT/IMYHO» (5 6anoB) — 06yYatoWMIACA 4EMOHCTPUPYET BbICOKMI YPOBEHb CHOPMMPOBAHHOCTM KOMNETEHLMI, BCECTOPOHHEE, CUCTEMATUYECKOE U
rnybokoe 3HaHue yyebHOro matepuana, cBO60AHO BbINOAHAET MPaKTUYECKMe 3a4aHMA, CBOBOAHO OnepupyeT 3HAHUAMK, YMEHUAMU, NPUMEHAET UX B CUTyaLMAX

NOBbILEHHOWN CNOMHOCTHU.

— Ha OLLEHKY «Xxopowo» (4 6anna) — obyyaloLmiica AEMOHCTPUPYET CPeaHUI YpoBeHb CHOPMMUPOBAHHOCTM KOMMNETEHLMIA: OCHOBHbIE 3HaHUA, YMEHMA OCBOEHbI, HO
[0NYyCKatoTca He3HaYMTe IbHbIe OLWMBKKN, HETOYHOCTHU, 3aTPYAHEHMA NP aHAIUTUYECKMX ONepaLmaX, MepeHoce 3HaHU U YMEHUI Ha HOBble, HeCTaH4apTHbIe

cUTyauuu.

— Ha OLLEHKY «yA0BAeTBOpUTENbHOY» (3 6anna) — obyvalowminca 4eMOHCTPUPYET NOPOroBbIii ypoBeHb CHOPMUPOBAHHOCTM KOMMNETEHLMIA: B XOA,e KOHTPO/IbHbIX
MEepPONPUATUIA A0MNYCKAOTCA OWMOKM, NPOABAAETCA OTCYTCTBME OTAE/IbHbIX 3HAHMUN, YMEHWNM, HAaBbIKOB, 0OYYaOLMIACA UCTIbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHMA NPU
onepupoBaHMM 3HAHUAMU U YMEHUAMU NPU UX NepeHoce Ha HOBble CUTYaL UK.

— Ha OLEeHKY KHeYA0BNeTBOPUTENbHOY (2 6anna) — obyyalowminca 4eMOoHCTPUPYeT 3HaHMA He 6onee 20% TeopeTUYeCcKoro MaTeprana, AOMNYCKaeT CyLLLeCTBEHHbIE
OLLMBKK, HE MOXKET NMOKa3aTb UHTE/IIEKTYa/IbHbIE HaBblKM PeLLeHNA NPOCTbIX 3a4au.

— Ha OLLEHKY «HeyAoBneTBOpuTenbHO» (1 6ann) — 0bydyaloWwmMiAca HE MOMKET NoKa3aTb 3HaHWA Ha YPOBHE BOCNPOU3BEAEHUA U O6BACHEHMA MHDOPMALMM, HE MOXKET
NoKasaTb UHTENNIEKTYa/IbHble HaBblKM peLleHUs NPOCTbIX 3a4ay.



