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COJEPXAHUE

[Tnanupyemble pe3yabTaThl 00yUSHHS

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue AUCLUTIINHBI

Y4eOHO-MeTOInYeCcKOe 00eCIIeYeHNnE CaMOCTOSITEIbHON paboThl 00yJarOIUXCs
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEIACHUS TEKYLIEH 1 MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIMTUINHE

Y4ueOHO-METOJMUECKOE U PECYpPCHOE 00eceYeHNE TUCIIUTUTNHBI

Meroanueckue ykazaHusi 10 OCBOCHUIO TUCIUTUIHEI

NudopmanroHHbIe TEXHOJIOTHHU JJIsl OCYIECTBICHUS 00pa30BaTeIbHOTO MPOLEcca 110
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI
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1. INTAHUPYEMBIE PE3YJIBTATbBI OBYUEHUSA
1.1. Heab u 32124 JUCHUILIHHBI:
(dbopMUpOBaHHE CHCTEMAaTU3WPOBAHHBIX 3HAHUI B 00JacTH OOIIEH M IKCHEPUMEHTAIbHOW (PU3MKH,
pa3BUTHE Yy CTYACHTOB TPEICTABICHUNH O (QyHIAMEHTAIBHBIX B3aUMOJCUCTBUAX H WX pPOJH B
¢busnueckoil kapTuHe MHUpa, (GOPMUPOBAHME U COBEPIICHCTBOBAHHWE Yy CTYJICHTOB HAaBBIKOB
AKCIEPUMEHTAILHON JESTEIHHOCTH.

3agayd AMCUMIUVIMHBI. HM3YyYE€HUE OCHOBHBIX 3aKOHOB (M3HMKH, TNPHOOpPETEHHE HaBBIKOB
OCYIIECTBIICHUS Y4YeOHOTO ¥ HAy4YHOTO OKCICPUMEHTA, OICHKH pPe3yIbTaTOB JKCIEPHUMEHTA,
MOATOTOBKH OTYETHBIX MAaTEpUajoB O MPOBEICHHOW HCCIIEeOBaTeNbCKONH paboTe, 03HAKOMIIEHHE
CTYJICHTOB C TEOpPHEH BAKHEUINIUX (PU3NYCCKUX OTKPBITHHA, TMOSBICHHEM HOBBIX TEOPHH, HICH,
MOHATHIA, aHAIU3 BKJIa/1a OTEYSCTBEHHBIX U 3apyO0S)KHBIX YUCHBIX B Pa3BUTHE (PU3UKH.
1.2. IlnanupyemMble pe3yJibTaThl 00y4eHUsI

B pesynbrare 0ocBoSHMS TaHHOH MCIUIUTNHBI Y 00y4JaroIuXcst ((OPMUPYIOTCS CIIETYFOIE KOMITETCHIH:

ITK-1. Crioco6eH ocBauBaTh 1 HCTIONIB30BaTh TEOPETUUECKHIE 3HAHUSI M IPAKTUYECKHUE YMEHUS U HABBIKU B
TIPEIMETHOM 00JIACTH NPU PELIeHNH TTPOGECCHOHATHHBIX 3a/1a4

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

JucuumuinHa «O01mas U 3KcrepuMeHTanbHas (GU3UKa» BXOAUT B 00s13aTeNbHYIO yacTh bioka 1
«lucuutuiHbl (MOIYIN)» U SIBJISIETCS 00S3aTeIbHOM TSl U3Y4EHUS.

Jns ocBoeHust AucuUIUIMHBL «OOmas U 3KCIepuMeHTalbHas (DU3MKa» HCHOJB3YIOTCS 3HAHUA,
YMEHHUSI U BUJBI JEATEIBHOCTH, C(POPMUPOBAaHHBIE B MPOIECCEe M3YUSHHS CICAYIOIIUX TUCIHILIIHH:
«OnemeHTapHas Gpu3ukay, «Bbiciias MaTreMaTHKay.

Komnereniuu, 3HaHus1, HABBIKM U YMEHUS, IOJyYEHHBIE B XOJ€ U3yUEHUS JUCIUIUINHBI, TOJIKHBI
BCECTOPOHHE  HCIIOJIBb30BaThCSl U pPa3BUBAThCA  CTyJIEHTaMU B  IIpoliecce  Mocienyromei
npodecCHnOHATEHOM IeATEeTFHOCTH

OcBoenmne mucuuIIMHbl «OOImas M SKCHepUMEHTanbHas (U3MKa» SBISETCS HEO0OXOIMMOM
OCHOBOM JJI1 U3y4YEHHs TaKUX AMCLUMILUINH, Kak «OCHOBBI TeopeTuueckoil ¢puszukm», «CrennanbHbIi
¢usnyeckuil mpakTUKyM», «TeopHst 1 MeTouKa mpenojaBaHus Gu3nku», «[IpakTUKyM 1O pereHuro
(bu3nUecKux 3a1au».

Wzyuenne paucuumuinHbel «OOmas W SKCIepuMeHTaldbHass (GuU3uKa» sBIsercs 0a3zoi  ams
nanpHelero oOyueHuss B OakajlaBpuaTe, NMpU MPOXOKIECHUM NPAKTUKH U B NPOPECCHOHATbHON
JESATEIBHOCTH

3. OBbEM U COAEPXAHUE JUCHUIIINHBI
3.1. O0beM TUCHUIINHBI

[Toxazarenb 0ObeMa JUCIUILTUHBI Dopma 00yueHns
OuHas
O0BeM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 26
O0BeM OUCIUILINHEI B 4acax 936
KonrakTHas pabora: 635,5
Jlexum 166
JlaGopaTopHbIe 3aHATHS 166
[TpakTiueckue 3aHsATH 292
U3 HUX B OpME NMPAaKTUYECKOM MOATOTOBKH 458
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO aTTECTAIHIO: 11,5
IIpenpk3amMeHanlOHHAs KOHCYJIbTallHs 10
DK3aMeH 15
CamocrosiTenpHas padbora 252
Konrpons 48,5

@opMoOH TEKYyLIEro KOHTPOJS INPOMEKYTOUHOM aTTecTallMM SBISETCS 3K3aMeH Bo 2, 3, 4, 5, 6
CeMeCTpax.
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3.2. Conep:xanue TUCHUNIHHBI

KoauuecTBo yacoB

JlaGopaTopHbIe IIpakTHyeckue
3aHATHSA 3aHATHSA
HaumenoBanue pa3jaesioB (TeM)

= U3 HUX, U3 HHUX,
JUCHMILINHBI E B dopme B dopme
é Oo0mee | mpaktu | O6mee | mpakTH
KOJI-BO | 4YeCKOH | KOJ-BO | 4ecKoii
MOAT0TO MOATO0TO

BKH BKH

Mexannka 2 cemecTp

Tema 1. Kwunematuka. Cucrema orcyera.
Kunematnyeckue BEIMYUHBI: BEKTOP MOJIOKCHHUS,
nepeMenieHne, CKOPOCTh, YCKOPEHHE, TIYTh.
KpuBosiuHeliHOe  JBWXKCHHE  MaTepHaIbHON
Toukn. HopmanpHOE, TaHTCHIIMAILHOE U TOJHOE
YCKOpEHUSI. KunemaTtuka BpaIaTeIbHOrO 4 4 4 8 8
JBUKCHUS. YTJIOBbIC KHHEMATUYCCKUE BEIIMYUHBI
(yrioBoe mepeMelieHHe, yriioBas  CKOPOCTb,
YIJI0BOE YCKOPEHHE), WX CBS3b C JIMHEHHBIMU
BEJIMYMHAMU. BpallieHrne ¢ MOCTOSHHBIM YTIIOBBIM
YCKOPEHUEM.

Tema 2. /lnnamuka MarepuanbHoi Touku. Cuiia u
Macca.  3aKOHbl  KJIACCHUYECKOM  MEXaHHUKH.
Cucrema equnun (CH). Cucrema mMarepuanbHbIX
To4eK. MMmynbc MaTepHallbHOW TOYKH, UMITYJIBC
CUCTEMBl MaTEpPHAIBHBIX TOYEK. YpaBHEHHE 4 4 4 8 8
U3MEHEHUs  HMMIYJIbCa, 3aKOH  COXpaHEHUs
umnyinsca. L{eHTp Macc cucTeMbl MaTepHalbHBIX
To4ek. J[BM>KeHHe eHTpa Mace. JIBUKEHUE Tel ¢
IIEPEMEHHON MAaCCOM.

Tema 3. PaGora u MomHocTb. Kunernueckas
SHEPTHSL. KoncepBaTuBHBIE CHJIBI.
[TorennmansHass dHeprusi cuctembl. [lomHas 4 4 4 8 8
MEXaHWYecKass  JHEPrus  CUCTEMBl.  3aKOH
COXpaHEHHsI MEXaHMYECKOH YHEPTHUH.

Tema 4. JluHaMuKa BpanaTeJbHOTO JIBHKEHUS
TBEPJIOTO Tela BOKPYT HEMNOJBHKHOM  OCH.
Moment  uHepuuu.  Teopema  IllreiliHepa—
['toiirenca. MoMeEHT wuMIy/lIbCca TBEPAOro Tejua
OTHOCHUTEIIBHO OCH. MOMEHT CHUJIBI OTHOCUTEIBHO

4 4 4 8 8
OCH. OcHoBHOE yYpaBHEHUE JTUHAMHKHU
BpalllaTeIbHOIO  JIBUJKEHUS  TBEPAOIrO  Tela.
PaGora u MOIIHOCTH TMpH  BpallaTeIbHOM
JBUKECHHH. Kunernueckas JHEprus
Bpalaronerocs Tena.
Tema 5. DneMeHTHI coenuaibHON  Teopuu
OTHOCHUTEILHOCTH (CTO). [TocTynarer 4 4 4 3 8
OWHIITEWHA. [TpeoOpa3zoBanus JlopeHna.
OTHOCUTENBHOCTH JUTUHBI OTPE3KOB "
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IIPOMEKYTKOB BPEMEHH. [Ipeo6pa3zoBanue
ckopocteit B CTO. PenatuBuCTCKHN HMMITYJIbC,
penaTtuBUCTCKass ~ gopma  BTOPOro  3aKOHa
Hotorona. DOwueprus. B3aumocBszp Maccel U
sHepruu. 3akonsl coxpanenusi B CTO.

Tema 6. Yupyrue cBoiicTBa TBepAbIX Tes. Bujbl
nedopmaruii.  Hanpspkenwe, aOcoyfoTHass |
OTHOCcUTeNbHass  nedopmanuu. 3akoH ['yka.
[TorenuuanbHas SHEprus yIIpyTo
ne(hOpMUPOBAHHOTO Tena. Heynpyrue
nedopManuu, MEXaHUYECKHI THCTepe3HC.

Tema 7. KonebarenbHble IPOIIECCHI.
['apmoHnueckue KkonebaHMs, IEPUOA, YaCTOTa,
daza, ammmrysa konebanwii. CMmernieHue,
CKOpOCTb, YCKOPEHHE KOJIEONoEecs TOUKH.
Meron ~ BEKTOpHBIX  auarpamMm. JluHamuka
K0J1e0aTeNbHOTO JBUKCHHUSL. [IpyxuHHBIH,
MaTeMaTHUeCKUid W (PU3HUYECKUI  MasTHUKH.
3aryxatomue KojeOaHUs U HUX XapaKTEPUCTHUKH.
BoinyxkneHHsle  konebaHusl 1OA  AEWCTBUEM
rapMOHHYECKON BBIHYKJAIOIIEH CHUJIBI.
3aBUCHUMOCTb AMILIUTY/bl CMEILEHUS, CKOPOCTH,
YCKOpEeHUs: M UX (a30BOr0 CABUra OT YaCTOTHI.
Pe3onanc.

10

10

Tema 8. KunHemarvka BOJHOBBIX IPOLECCOB.
IIpononbHbIE " IIONIEPEYHBIE BOJIHBI.
Cdepuueckue, LUJUHAPUYECKHE, IIJIOCKUE
BOJHBL. YPaBHEHHUS IUIOCKOM TIapMOHMYECKOU
Oerymieit BOJIHBI CMELICHUS, CKOpOCTH,
yCKOpeHUsl U JepopManuu. XapakTep ABHKEHUS
qyacTUIl cpeabl B Oerymieil BoaHe. OTpaxeHue
BOJH OT TpaHMIbl pas3liena cpea. OHeprus
Oerymieil BoiHbl. IIOTHOCTH MOTOKAa 3HEPTHUU.
OHepreTuyeckue COOTHOUIEHUSI JJis  CTosiuei
BOJIHBI.

10

10

Hroro

34

34

34

68

68

HaumenoBanue pa3jaesioB (TeM)
AMCUUTIMHBI

KoJuuuyecTBO 4acoB

Jlekuun

JlaGopaTopHbIe
3aHATHSA

IIpakTHyeckue
3aHATHA

Oomiee
KOJI-BO

U3 HUX,
B (hopme
NpaKkTH
yeckoi
IOAT0TO
BKH

Oouree
KO.1-BO

U3 HUX,
B (hopme
NMpaKkTHY
eCKoii
MOATO0TO
BKH

Mouaexkyasippasi Gu3MKa M T

epMOIHHAMHMKA 3 ceMecTp

Tema 1. OCHOBHBIC IPEACTABIICHUS
MOJIEKYIISIPHO-KMHETUYECKOH  TEOPHUM _ Ta30B.
DKCIEePUMEHTATHHOE 000CHOBaHHE
MOJICKYJIIPHO-KMHETUYECKOW TEOpUHU BEIIECTBA.
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JaBnenue raza. AOcomOTHas TeMmIeparypa.
WneansHplii  ra3.  YpaBHEHUE  COCTOSIHUSA
uaeanbHOro rasa. l'a3oBble 3akoHbl. OCHOBHOE
YpaBHEHHE  KHHETUYECKOW  TEOpUM  ra30B.

[TocrosinHas bonbivana. MonekynsapHo-
KWHETHYECKOE  HMCTOJIKOBAaHHE  aOCONIOTHOU
TEMIEpaTypbl U JaBJICHHUS. Uzmepenue
TEMIIepaTyphl.

Tema 2. W3mepeHHe CKOPOCTEH MOJIEKYJI.
Pacnpenenenune ckopocreii mno  Makcsemny.
Pacnipenenenne sHepruv MOJEKYJ IO CTENEHAM
cBOOOABI. DIIyKTyalluu B UICATLHOM Ta3e U UX
MPOsIBIICHUE. bapomerpuueckas bopmya.
Pacnpenenenue Makcsemia—bonbsnmana.
OKCIEPUMEHTAIBHOE ONPEJCICHUE IMOCTOSIHHOU
ABorazpo.

Tema 3. SBnenue mepeHoca B razax. Cpennss
JUIMHA W CpegHee BpeMs cBOOOIHOro mpobera
monekyn.  Jubdysus u  camomuddysus.
Bryrpennee TpPCHHE. TernmonpoBoIHOCTS.
TennonpoBoIHOCT, M BHYTPEHHEE TPEHUE IpU
HU3KOM  JIaBJICHUW, TEXHUYECKHA  BaKyyM.
MeTo/ibl M3MEpPEeHUsT HU3KUX JTABJICHUIA.

Tema 4. OcHOBBI TEPMOJMHAMUKH.
TepmonuHamuueckas cUcTeMa.
TepmonnHamuueckoe paBHoBecue. [lapamerpsl
cocTosHus. BuyTpenHsis sHeprus. Pabora u
TerioTa Kak (opmbl OOMEHa SHEpPruel Mexay
cuctemamu. [lepBbIii 3aKOH TEPMOAMHAMHKH.
[IpyMeHeHre nepBOro 3aKoHa TEPMOAMHAMUKH K
M30IPOLIECCAM.

Tewma 5. Tennoemkocts. Kitaccnueckast Teopus u
JKCIepUMEHT. BpIBoA ypaBHeHus aanadathl.
Ckopocth  3Byka B raze.  KBaHTOBBIC
IpeJCTaBICHUs

Tema 6. Bropoil 3akoH TEepMOAMHAMUKH.
OOparuMble ¥ HEOOpaTHUMbIE  IPOIECCHI.
Tennossle Mammebl. [{ukn Kapro. Teopewmsl
KapHo. Peanbuble LUKJIBIL. OHTpomnus.
[IpuBenennas Tterota. CBoOOIHAs JHEPIHUs.
CratucTuyeckoe HMCTOJIKOBAHME BTOPOrO 3aKOHA
TEPMOJIMHAMUKH. Teopema HepHcra.
HenocTKUMOCTh aOCOIIOTHOTO HYJIS.

Tema 7. PeanbHble raspl. DKCIIEPUMEHTAJIbHBIE
M30TEPMBI PEATIBHOTO Ta3a. YpaBHeHUE Ban—nep—
Baanbca. BHyTpeHHSs 3HEpPrusi peajibHOTO Trasa.
Opdexr Ixoyns—Tomcona. CxxukeHHe rasoB U
MOJIy4YE€HUE HU3KUX TeMIIepaTyp.

Tema &. CpolcTBa KHUAKOIO  COCTOSHMUS.

bmxuanii MOPSIOK. dyHIaMEHTaIbHbIE
OKCIIEPUMEHTBI. IToBepXHOCTHBII CJION.
IToBepXHOCTHOE  HATSKEHUE. CmayuBaHue.
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®opmyna Jlarmaca. KanumnsipHeie — sSIBICHUS.
I[aBHeHI/Ie HACBINICHHBIX MMAPOB HAJl MCHUCKOM.

Tema 9. Teepable Tema. AmopdHbIE U
KpUCTaJUIMYeCKue Tena. JlanpHuUi TNOpSANOK B
kpuctaax. Kiaccudukamuss KpUCTaUIOB IO
TUITy CBsI3€l, aHU30Tponus Kpuctaios. da3oBble
nepexoapl. PaBHOBecuMe JKMAKOCTM U Iapa.
Bnaxnocte. YpaBHenue Knaneripona—Knasuyca.
VYnpyrue cBoHCTBa KpUCTALIOB. TerioBbie
CBOICTBA KpHMCTAJUIOB, TEIUIOBOE paCIIUPEHUE.
[InaBnenne u  kpucrammzauus.  Kujakue
KpHUCTAJLJIbI (xmaccuduxanms, TEIUIOBbIE
CBOMCTBA, MOJIMMOP(HU3M).

Tema 10. JlmarpamMmma paBHOBECHUSI TBEPJIOH,
JKUIKOW W Ta3oBoit  ¢a3. TpoiHas Todyka.
TennoeMkocTh KpHCTAIOB. 3akoH /JlroyoHra u
I1tu. OCHOBBI KBAaHTOBBIX MPEICTABICHHIA.

Hroro

32

32

32

64

64

KoanuecTBo yacoB

HaumeHoBaHue pa3jie/ioB (TeM)
AHCHHUIIINHBI

Jlekuun

JlaGopaTopHbie
3aHATHSA

IIpakTuyeckue
3aHATHA

Oomiee
KO0JI-BO

M3 HHX,
B (popme
NPaKTH
4ecKou
MOJAr0TO
BKH

Oouree
KO0JI-BO

U3 HHX,
B (hopme
MPaKTH
qJecKoi
MOAroTO
BKH

DJIeKTPUYECTBO U Ma

rHeTU3M 4 cemecTp

Tema 1. DiexTpuyeckoe T1ojie B BaKyyMe.
B3aumopeiicTBue  3apsOKEHHBIX — T€l.  3aKOH
Kynona. HampsskeHHOCTh 3JIEKTPOCTATUYECKOTO
nosist.  HampsbkeHHOCT,  ToJiE  TOYEUYHOTO
3apspKeHHOro  Tena. [IpuHIuMI  cymepro3uiuu.
IloTok BekTOpa HampsLDKEHHOCTH.  Teopema
Octporpaackoro—I aycca

Tema 2. PaGora cun mojis Npu TmepeMelieHur
3apSAYKEHHBIX Tedl. IToTenuman
aJeKTpocTaTudeckoro mnousid. Ilorenmuman moss,
CO3J1aBa€MOI'0 TOYEUYHBIM 3apsDKEHHBIM TEJIOM,
CUCTEMOH TOYEYHBIX TN M 3apsHKeHHON chepoi.
CBs3p MEXIy HaAIpPSKEHHOCTBIO M TPaJHEHTOM
NOTEHLMaNa. ODJEKTPUYECKOE TOJe  JIUIOJIA.
Jumonsb B 3IIEKTPUYECKOM TTOJIE.

Tema 3. IIpoBOAHHMKH B DJEKTPUYECKOM IIOJE.
Pacnipenenennie  3apsoB B IPOBOJHUKE.
HanpsoxeHHOCTD MOJI Y TOBEPXHOCTU U €€ CBS3b
c MMOBEPXHOCTHOM IUIOTHOCTBIO 3apsiza.
[IpoBOOHUKM BO BHEWIHEM 3JIEKTPOCTATUYECKOM
noJsie. DJIEKTPU3aLMs Yepe3 BIUSHUE.

Tema 4. DIeKTPOEMKOCTh MPOBOAHMKA. ITmockmid,
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chepryecKuil ¥ IMWIMHAPUICCKUNA KOHICHCATOPBHI.
DHeprusi 3JNEKTPOCTATUYECKOTO TMOJIL. DHEeprus
CUCTEMbl HETOABI)KHBIX TOYEUHBIX 3apsKEHHBIX
TEJ, 3apsLDKEHHOrO0 MPOBOJIHUKA, 3apsKEHHOIO
KOHJICHCATOPA. [TnoTHOCTD SHEPrUH
JIEKTPOCTATUYECKOTO MOJISL.

Tewma 5. TlocTrosHHBIN 3neKkTpudyeckuid Tok. Cuna
ToKa. 3akoH OMa JuIsi ydacTKa 3JIEKTPUYECKOU
nenu. ConpoTtuBieHue npoBojaHuKa. CTOpOHHUE
cunel.  OJIC, pa3HOCTh  MOTEHIHMAIOB U
HanpspkeHue. PaGota W MOIIHOCTH B LIEMU
MOCTOSIHHOTO  TOKa. 3akoH  Jxoyns—Jlenua.
PaszserBnennsie nienu. [Ipasmia Kupxroda.

Tema 6. DIEKTPOIPOBOAHOCTH TBEPALIX TECI.
Knaccuueckas 3JIEKTPOHHAs Teopus
MPOBOJIMMOCTH METAJUVIOB W BBIBOJ U3 Hee
3akoHOB Oma, Jlxoyns—Jlenna. Ilonsatue o
cBepxipoBogumoctu. CoOCTBEHHAss U IPUMECHAs
MIPOBOJIMMOCTD MOJIYITPOBOJIHUKOB.

Tema 7. DieKTpUYECKUN TOK B JKUIKOCTAX U
razax. OJEKTPOJIMTHYECKas AUCCOLMAIMSA. 3aKOH
Oma gns  osnektponutoB. 3akoH  Dapanes.
HecamocTosTenbHbli u CaMOCTOSITEJIbHBIN
ra3oBbli paspsiibl. Bunel paspspoB (Tiaeroniui,
JIyTOBOM, MCKpOBOM U KopoHHbI). Katomubie
JTy4H.

Tema 8. DnekrpoMarHuTHas WHAVKIHUS. ONBITHI
®apanes. 3aK0H AIEKTPOMATHUTHON HHIYKIIWH.
IIpaBuna Jlenua. CaMmonHayKIus.
NHayKTUBHOCTh. DHEPruss MarHUTHOTO TIOJISL.

[InoTHOCTH OHCPTUU MAarHuTHOTI'O I10JIA.

Tema 9. DiekTprUUYeCKHUN KOJIEOATEIbHBIA KOHTYD.
CobcTBeHHbBIE Kosie0aHusl. BoinyxneHHnsie
KonebaHus B KOHType. Tpanchopmatopsl.

Tema 10. DnektpoMarHutHoe mosie. Buxpesoe
AIIEKTPUYECKOE  TOJIeE. Tokun  cMmermieHus.
OnexrpoMarHuTHoe mnosie. Cucrema ypaBHEHUN
Makcsema B MHTErPATBHON u
muddepeHManbHON GopMe. DIeKTPOMAarHUTHbIE
BOJHBI.  BomHoBoe  ypaBHeHue.  CKOpOCTh
JIIEKTPOMArHUTHBIX ~ BOJMH. Bekrtop YMmoBa-—
[Tottntuara.  Omnbitel  T'epria.  M3o00perenue
pPaguoCBsI3U A.C. IlomoBEIM. [Ipuauun
pasnoCBs3H u pPaMOIOKAIINH. [kana
AJIEKTPOMArHUTHBIX BOJIH.

Hroro

32

32

32

64 64

HanmenoBaHue pa3jiesioB (TeM)
TUACHUTLTMHBI

KoauyecTBo 4acoB

Jle

KII
HH

JlaGopaTopHble

3aHATHUSA

IpakTuyeckue
3aHATHA




Oouree
KO0JI-BO

U3 HHX,
B ¢hopme
MPaKTH
qyeckoii
MoAroTo
BKH

Oomee
KO0JI-BO

U3 HHX,
B hopme
MPaKTH
qyeckoii
MOJAroTo
BKH

Ontuka 5

ceMecTp

Tema 1. TeopeTHYECKHE OCHOBBLI _BOJHOBOMU
ontuku. BonHoBoe ypaBHeHMe. [I1OCKUe BOJIHBIL.
OtpaxxeHue u MIpEJIOMJICHUE TIJIOCKUX
9JICKTPOMArHUTHBIX BOJIH.

Tema 2. ®oromerpus.
CBETOBbIE BEJIMYMHBI, HMX E€IUHMIIEL.
BUIHOCTH.

DHepreTuyecKkue u
KpuBas

Tema 3. Unrepdepenuus crera. KorepeHTHBIC
BoiHbL.  [lpocTpancTBeHHass W BpeMEHHas
KorepeHTHOCTh. [lonocel paBHOW TONIIMHBI U
paBHOro HaksoHa. IHTeppepomeTpsl.

Tema 4. ludpakims ceera. [Ipunnun [rolireHnca
Openens; 30861 Openens. Judpakinus Openens
(Ha KpyTJoM OTBEPCTUH U KPYIJIOM JHCKE).
Hudpakmus Opayarodepa (Ha OXHOW MIeNH, Ha
TG paKIuOHHON peleTke). OcHOBHbIE
XapaKTePUCTUKU  JTUPPAKIIMOHHOM  PELIETKH.
Hudpaxus PEHTI€HOBCKOTO W3IIy4EeHHUS.
[TorsiTrie 06 onTHYECKOH royiorpaduu.

Tema 5. OCHOBBI T'€OMETPHUYCSCKON ONTHKHU.
['eomeTpuyeckas onTUKa Kak  MpeIeTbHbIN
ciayyall BOJHOBOM ONTHUKH. OCHOBHBIE MOHSTHUS
(iyd,  mapakcuaidbHBIE  TyYKH,  HUACAIbHAs
ONTHYECKasi CHCTEMa, CONPSHKEHHBbIE TOYKH).
[Ipenomnenue Jnydeld mnpu3MoM, cdepuueckoi
rpaHuIeil paszznena IByx cpen. Ontuueckas cuia
nuH3bl. [7aBHBle W (DOKAIBbHBIE TIJIOCKOCTH.
®opmyna auH3bl. OnTHYecKue MpUOOpHI — JyTa,
MHUKpPOCKOII, 3puUTeNbHas TpyOa. YBeIWyeHUeE.
[Tpenen pa3penienus (JIMHEHHBIH, YTIOBOIN).

Tema 6. Ilonspusamus csera. IlonspuzaTopsl u
aHaiuM3atopsl.  3akoH  Mamtoca.  JIBoiiHoe
ny4yenpenomieHue. JlydeBble IOBEPXHOCTH B
OJIHOOCHBIX ~ MOHOKpucTaiax. Omnpenenenne
HarpaBjeHuM BekTopa [IoMHTMHTra M BOJIHOBOIO
BEKTOpPA B aHU30TPOIHBIX cpenax.
OunTuyeckass W KpyroBas — MOJIpU3aLUsL.
Wntepdepenius JMHENHO-TIOISPU30BaHHbIX
BOJIH.

Tewma 7. Jlucniepcusi cBeta. MeTo bl onpeaeneHus
ckopoctu cBeta. dDa3oBasi v TPyNIoOBasi CKOPOCTh.
DKCIepUMEHTAIbHbIE METOMbI U3y4YeHUs
TUCTIEPCUU. DJIEKTpOHHAs (KJIaCCUYECKasi) TEOPHS
nucniepcuu. [lokazaTens MpeNIoOMIICHUS TUIa3MBI.
ITornomenne OoNTUYECKOro U3TYYEHUS.

Tema 8. DkcrnepumeHTAIbHOE 000CHOBAaHUE
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CHEIHMAIbHON TEOPUU OTHOCUTENBHOCTH (OMBITHI
Maiikenscona—Mopiu, duso, TayHca).
[IpeoOpazoBanmst  Jlopenna. CrenctBus w3
npeoOpaszoBanuii Jlopermna. dddexr Jlormrepa.

Tema 9. KsantoBag onrtuka. TemioBoe
usnydenue. 3akoH Kupxroda, 3akoH cMemieHus

Buna, 3axkon Credana—bonbumana. dopmyna
[Tnanka. ®oTorddeKT: BHEMIHUI, BHYTPEHHHUH,
BEHTHUJILHBIN. OcHoBHBIE 3aKOHBI.
DOTOIIEMEHTHI. OKCHepUMEHTAJIbHOE 4 4 4 4 4
obocHoBaHue  (OTOHHOW  TEOpUHM  CBeTa.
Xapakrepuctuku (GOTOHA (SHEPTHUs, HMITYIIbC,
MOMEHT uMIlynbca). JlaBnenue cBera. ONBITHI
JlebeneBa. PeHTreHoBckoe U3Iy4YeHHE. 3aKOH
Mo3zmu. Oddext Komnrona.
Tema 10. KopmyCKyimsipHO—BOJTHOBOW JTyaaH3M.
['unoreza ne bpoinsa. OkcnepuMeHTAIbHOE
MOATBEP)KJIEHUE  TUIMOTE3bl O  BOJHOBBIX 4 4 4 4 4
CBOMCTBax YaCTHII. CooTHolieHue
HeonpeaeneHHocrei. BosiHOBas onTuka  Kak
Npe/ieNIbHbIN Clydall KBAHTOBOM ONTHKH.
Htoro 40 40 40 40 40
KosuyecTBo yacoB
JlaGopaTopHble IMpakTuyeckue
HaumenoBanue pa3jaesioB (TeM) s s
= U3 HUX, U3 HHUX,
AN CIUIIHHBI E B dopme B dopme
é Oo01ee NpaKTH Oo0mee NpaKTHY
KO0JI-BO YeCKoHn KO0JI-BO €CKOHn
HOAroTOo MOJAroTo
BKH BKH
du3uka aToMa, sIApa U YJIeMEHTAPHBIX YacTul 6 cemecTp
Tema 1. KopnyckynsipHO-BOJHOBOW Jyajv3M.
BosHoBbIE cCcBoOMcTBa wactul. I'ummoresa ne-
bpoiina. Inuna Bonnsl ae bpoinsa. CooTHoleHue
HEOIIpeeIEHHOCTEN I'eiizen6epra. 2 2 2 4 4
DKCIEepUMEHTATBHOE TTOATBEPKICHUE TEOPUU JIC
bpoiins (omBITHI JpBuccona-/l>xepMmepa,
Tomcona-TapTakoBCKOro).
Tema 2. Mopens atoma Pesepdopna—bopa.
OmneiTel Pesepdopna mo paccesHHIO O-HaCTHII.
IToctynatel bBopa. OHepreTudeckue ypOBHH 4 4 4 8 8
BOJIOPOJONOAO0HBIX HOHOB. OmbiThl DpaHkKa H
I'epua. Hemoctatku monenu aroma Pesepdopaa—
bopa.
Tema 3. VYpasuenwme Illpemunrepa. BomHOBas
¢ynkuus, ee ¢usmueckuit cmbicn. Yactuma B 2 2 2 4 4
OJHOMEPHON MOTEHIHUAIBHOM sIME.
Tema 4. AToM BOIOpOJia B KBAHTOBOM MEXaHUKE. 2 2 2 4 4
KBanToBeie umcna (raBHOe, OpOUTAIBHOE,
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MarHuTHoe, chnuHOBOoe, ToyiHoe). CocTostHMe
AJIEKTPOHA B aTOME BOJOPOJA. DHEPreTUUYECKHE
YPOBHH aToMa BOJIOpPO/A.

Tema 5. BekTopnas MOJEIb aroma.
OpOuTaIbHBINA, CHUHOBBIM, TOJHBIA MOMEHT
uMIynbca  aroma. KBaHTOBaHMEe  MOMEHTa 4
UMITYJIbCa W TPOCKIMA MOMEHTa HUMITYJIbCA.
MoOMEHT UMITyJIbCca MHOTO3JIEKTPOHHBIX aTOMOB.

Tema 6. CiMH ¥ MAarHUTHBIA MOMEHT DJIEKTPOHA.
Enunuma MarHMTHOrO MOMEHTa — MAarHeToH
bopa. OnbIThI [lITepna—I 'epnaxa.
MHoroanexktponssle aromsl. [IpuHnun Ilaymm.
DJIeKTPOHHBIE  O0OJIOYKM U TO0JI000JIOYKH. 2
Oddexr 3eemana. Ilepmomuueckas cucreMa
3JIEMEHTOB . . Menneneena.
XapakTepucTUYECKHE PEHTTEHOBCKUE CIIEKTPBHI.
3akoH Mo3iu.

Tema 7. MoaeKyasapHEIC CIICKTPEIL.
Jlromunecnienusa. KoMOMHaMOHHOE paccessHue
CBETa. CrionTanHoe u BBIHYX/ICHHOE 2
(unnynupoBanHoe) usnyueHue. Jlazepol. 3oHHas
TEeOpHsi IPOBOAUMOCTH. CBEPXIIPOBOIUMOCTD.

Tema 8. PainoakTUBHOCTE. 3aKOHEI
paauoaKTUBHOTO pacmnaaa. IKCIEPUMEHTAIbHBIC 2
METO/Ibl U3YUYEHUS SACPHBIX U3ITYUYCHUM.

Tema 9. Ctpoenue snpa. Monenu sinpa, 3apsg u
Mmacca. SnepHble cuibl. JledekT macchl U SHEprus 2
cBs3u. KanenbHast n 0001049eyHas MOJIEININ sipa.

Tema 10. SlmepHble  peaknuu.  3aKOHBI
COXpaHEHH, SHEPreTUYECKUU ¢ dexr,
noporoBasi dHeprus, dJPQGEeKTUBHOE CEUYCHHE
peakuu pu 00TydeHUH MIPOTOHAMH,
HEHUTpoHaMH, y—KBaHTaMu. Peakuuu [eneHus u
CHUHTE3A. Iennnie SIICPHBIC peaxIuu.
TepmosinepHbie peakuuu. SInepHast SJHEpreTuKa u
JKOJIOTHSI.

Tewma 11. DnemenTapHbie yacTuilbl. OnpenencHue
u kinaccudukanys. YacTHIbl 1 aHTUYACTHIIBI.

Tema 12. DyHmaMeHTaIbLHBIE B3alMMOIACHCTBHSL.
JlenToHpl W  agpOHBL.  3aKOH  COXPAHEHMS
OapuOHHBIX M JENTOHHBIX uncend. CTpoeHHe
yactull. KBapkoBast Mo/iesib HYKJIOHOB. [ JIFOOHBI.

Hroro 28

28

28

56 56

IMPAKTUYECKASA IOATI'OTOBKA

3agaHne HA NPAKTHYECKYI0
NMOAr0TOBKY

Tema

KOJIN4Y€CTBO
4yacoB

J1a00paTOPHBIX

3aHATHH

KoangecTBO
4acoB
NMPAKTHYECKHUX
3aHATHI

Mexanuka 2 ceMecTp

1. | Kunemaruka | Cucrema orcuera. Kunematuueckue |

4

8

12




BEJIMYMUHBI: BEKTOpP  IOJIOKEHUS,
IepeMeEIIEHHE, CKOpOCTb,
yCKOpeHHe, NyTh. KpuBosinHenHoe
JBIDKEHUE MaTepUAIbHOM TOYKH.
HopmanbHoe, TaHreHIualibHOE U
[OJJHOE  YCKOpPEHHUs.  YTIIOBbIE
KMHEMAaTUYECKUE BEJIIMYMHBI, HX
CBA3b C JIMHEHHBIMM BETUYMHAMHU.
Bpamnienue ¢ mocTossHHBIM yTJIOBBIM
YCKOPEHUEM.

Jnnamuka
MAaTepHAIbHON TOUKHU

3aKOHBI KJIACCHYECKOH MEXaHHKH.
Cucrema emunui; (CHU). Nmmynbce
MaTepuaibHOM  TOYKH, HMITYJIbC
CUCTEMBbl MaTEpPHAIbHBIX TOYEK.
YpaBHeHHE W3MEHEHUS HMITYJIbCa,

3aKOH  COXPAaHEHWs  HMMIIYJIbCa. 8
Lentp Macc CUCTEMBI
MaTepUaJIbHBIX TOYEK. JIBH)KEeHHe
LIeHTpa Macc. JIpukeHue Ten ¢
IIEPEMEHHON MaCCOM.
Pabora u momHocTh | Kunernueckas JHEprus.
KoncepBaruBHbie CHJIBL.
[loTeHumanpHas SHEPrusi CUCTEMBI. 8
Ilonnas MexaHuyeckas dSHeprus
CHUCTEMBI. 3aKOH  COXpaHEHus
MEXaHNYECKON YHEPTHUN.
JlnHamuka MomenT WHEPLIUH. Teopema
BpaIaTeIbHOTO [Ireitnepa—I roiirenca. Mowment
JIBUKEHMSI TBEPAOIO | UMITYJIbCA TBEPAOTO Tena
Tena BOKPYT | OTHOCUTENbHO  ocu.  OcHOBHOE 8
HEIOJIBUKHOM OCH yYpaBHEHHE JUHAMHUKU
BpalaTeIbHOTO JIBUKEHUS
TBEPAOIO TEA.
DneMeHTbI ITocTynatet OWHIITEHHA.
cneuuansHoil Teopun | IlpeoGpasoBanus JlopeHua.
OTHOCHUTEIILHOCTH OTHOCHUTENBHOCTD JUIMHBI OTPE3KOB
u IIPOMEXYTKOB BPEMEHH. 8
[IpeoOpa3oBanue  ckopocteld B
CTO. BsaumocBs3p Maccel H
SHEPIHH.
VYupyrue  cBoiictBa | 3akon  ['yka. [TorennmansHas
TBEPABIX TEJ JHEPTHUs YIIpyTO 8
1e(OpMHUPOBAHHOTO Tea.
Konebarenbubie MeToi  BEKTOPHBIX  JHarpaMM.
IIPOLIECCHI JuHamuka K0J1e0aTeIbHOTO
JBUKCHUS. [IpyXnHHBIN,
MaTeMaTH4ecKuid M (U3NYECKU
MasITHUKH. 3aTyXarIue KoIeOanus 10

u ux XapaKTEPUCTUKH.
BeiHyxeHHble  KojeOaHHs — IOX
JNENUCTBUEM rapMOHHMYECKOU

BBIHYKJIAIOIIECH CUJIBI.
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Kunematuka
BOJIHOBBIX HpOHeCCOB

YpaBHeHus TJTOCKOM
rapMOHUYECKO Oerymieil BOJHBI
CMEILIEHUs, CKOPOCTH, YCKOPEHHS U
nepopmaruu. OTpakeHHE BOJH OT
TpaHULbl pa3fena cpeln. DHeprus
Oeryiiei BOJHBI.

10

MouJgekyasipnas gu3nka U TepMOAMHAMHKA 3 ceme

CTp

OcHoBHBIC
MpeACTaBICHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH Ta30B

ypaBHeHI/Ie COCTOsIHHUA HACAJTIBHOI'O
raza. I'azoBele 3akoHbl. OCHOBHOE
YpaBHCHUC KHHETHYCCKOM TEOpHUHU
ra3oB.

H3mepenne
CKOPOCTEU MOJIEKYJI

Pacnpenenenue  ckopocteil 1o
Makcsemry. Pacnpenenenue
SHEPIMHM MOJIEKYJd IO CTENeHsIM
CBOOO/BI. bapomerpuueckast

dbopmya.

SIBnenue IIepeHoCa B
rasax

Cpenssisi 1auHa M CpegHEe BpeMs
cBOOOAHOrO mpobera  MOJEKYI.
Huddysus. BuyTpeHHee TpeHHE.
TemmonpoBoIHOCTh

OCHOBBI
TEPMOIUHAMHUKHU

Buyrtpennsas »sHeprus. PabGorta u
Terora Kak  (opmMel  oOMeHa
SHEPIHEW  MEXIy  CHUCTEMaMH.
IlepBblif 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne  mepBOro  3aKkoHa
TEPMOJIMHAMUKH K H30IPOLIECCaM.

TemnoeMKoCTE

Kitaccnueckas Teopus u
JKCIIEPUMEHT. BBIBOJI ypaBHEHUS
annalaThl.

Bropoit 3aKOH
TEPMOJAVHAMUKH

TemnoBele mammubl. [ukin Kapso.
Teopembl KapHo. PeanbHble IUKIIBI.
Ontponus. IlpuBeneHHas Ttemora.
CBoOoguas SHEPTHSL.
Cratuctuueckoe HCTOJIKOBaHUE
BTOPOT'0 3aKOHA TEPMOJTMHAMMKH.

PeanbHble ra3sl

YpaBHeHUe Ban—nep—Baansca.
BHyTpeHHsI1 5SHeprusi peansbHOro
rasa.

CBOHCTBA  KHIKOTO
COCTOSTHUS

IToBepxHOCTHBIN CJION.
[ToBepxHOCTHOE HATSKEHUE.
CmaunBanue. ®opmyna Jlammaca.
KanwuiapHeie sBinenus.

TBepable Tena

Knaccudukanus KpucTaiioB Mo
TUILY CBA3EH, AHU30TPOIHUA
KpucTaiioB. Pa3oBble MEPEXOABIL.
PaBHOBECHME JKHMAKOCTH W TMapa.
BnaxHocTs. YpaBHeHue
Knanelipona—Kmasuyca.  Kunakue
KPUCTAJUIBI.

10.

Junarpamma

TporiHas Toyka. TennoeMKOCTb
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paBHOBECHUSI TBEPJIOH,
JKUAKOUM UM Ta30BOU

ha3

KPUCTAJIOB.
IITn.

3akon [lronmoHra wu

DJIeKTPUYECTBO U MATHETU3M 4 cemecTp

DNEeKTpUYECKoe IoJe

3akon Kynona. HanpskeHHOCTh
3JIEKTpocTaTndeckoro mnoiis. IloTok

L B BaKyyMe BEKTOpa HampsbKeHHOCTH. Teopema
Octporpaackoro—I"aycca.
[lorenuman mnons, CO34aBaEMOro
TOYEUHBIM  3apsDKCHHBIM — TEJIOM,
PaGora cui mosnist mpu | CUCTEMOW ~ TOYEUHBIX TE€T U
2. | mepeMeuieHun 3apspkeHHOU cdepoil. CBA3b Mexay
3apsKEHHBIX Tell HaIlPSOKEHHOCTBIO U I'PAaJUEHTOM
MOTEHIMaNa. DJIEKTPUUYECKOE T0JIe
JTUTIOJISL.
HanpsixeHHOCTB 101 y
TTpoBoHHKH p | IOBEPXHOCTH M €€  CBA3b  ©
3. IIOBEPXHOCTHOMN IUIOTHOCTBIO
ANEKTPUYECKOM I10JI€
3apsna. [IpoBoHUKM BO BHEUIHEM
AJIEKTPOCTATUYECKOM I10JIE.
[Tnockwuit, chepudeckuii u
4 DNEeKTPOEMKOCTh UMWIMHAPUYECKUH  KOHJEHCATOPBI.
" | MpOBOAHMKA DHeprus 3JIEKTPOCTATUYECKOTO
T0JIS.
3akoH OmMma 1A y4dacTka
BJIEKTPUYECKON LIETIHA.
5 [TocTostHHBIIM ConpoTuBieHue MIPOBOJIHUKA.
" | PIEKTPUUYECKUNA TOK Croponnne cuibl. DJIC, pa3HOCTh
MOTEHIMAJIOB U HaIpsKEHUE. 3aKOH
Jxoyns—JIenna.
Knaccuueckas 35ekTpoHHas Teopust
6 DNEeKTPONPOBOAHOCT | IPOBOAMMOCTH METAJJIOB U BBIBOJ
" | TBEpABIX TEN n3 Hee 3akoHOB Owma, J[xoymsi—
Jlenna.
3aKoH Dapanes.
v Dnektpruueckuil Tok B | HecamocTosTenbHbIM 51
KUIKOCTSAX U razax CaMOCTOSATENbHBIN ra3oBbIf
paspsibl.
OnbITHI ®dapapes. 3aKkoH
DeKTpoMarHHTHAS 3J€KTPOMarHUTHOM WH]JTYKLHH.
8. HH KIS IIpaBuna Jlenna. CaMOUHIYKIUA.
NHIyKTUBHOCTS. OHeprus
MAarHUTHOTO TTOJIS.
ONEeKTpUUECKUI CobcTBeHHbIE KoJIeOaHusI.
9. | xonebaTeMpHBIN BriHyX/1€eHHBIE Kosie0aHus B
KOHTYD KOHTYpE.
Cucrema ypaBHeHuid MakcBenna B
DIEeKTPOMarHuTHOE HHTCTpaIbHON . 1
10. Honte nuddepeHnranTbHON dbopwme.
DNeKTpOMarHuTHbIE BOJIHBI.
BonnoBoe  ypaBHenuwe.  Bektop
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VYmoBa-IloiHTHHTA.

Onruka 5 cemectp

Teopetnueckue
OCHOBBI  BOJIHOBOH
OIITUKHU

YpaBHenue TJIOCKOM
MOHOXPOMaTHUYECKOMN BOJIHBI.
NHTEHCUBHOCTH BOJIHBI.

Pemenue 3ama4 no reme.

doTomeTpus

OcHOBHBIE dboTOMETpUUYECKHE
€IMHULIBL. KpuBas  BumgHOCTH.
TodeuyHbId UCTOYHHUK.

Brimonnenue naboparopHoit
paboTel. Perenue 3ama4 mo teme.

WuTepdepenius
cBera

WnTepdepenmus: yCIOBUS
MakCUMyMOB U MHUHHMYMOB.
[Tomocel  paBHOrO  HakjJIOHA U
paBHOM TOJIIIMHBI.

Brimonnenue nabopaTtopHOit
pabotbl. Perienue 3a1ad 1o reme.

Judpakuus cBeTa

Hudpaxius ®penens u
Opaynrodepa. XapakTepUCTUKHU
Tu(PaKIIMOHHOW  PEIIeTKH  Kak
CHEKTPaILHOTO MPUOOpa.
BrimonHenue nabopaTtopHOit
paboTtsl. Perienue 3amau no reme.

NneanbHasgs ontuyeckas cucTEMA.
3aKOHBI TE€OMETPUYECKON OITHUKHU.

OcHoBBI @®opmyna nunH3bl. KapauHaneHble
reOMETPUUYECKON 9JIEMEHTBHl HJEAIIBHON ONTHYECKON
ONTHUKH CUCTEMBI.
Beinonnenue nabopaTopHOI
paboTsl. Perenue 3amad nmo teme.
CriocoOsr HOJy4YEeHUs

Honapmamm CBCTa

MOJISIPU30BAHHOTO  CBETa.  YTOl
Bprocrepa. 3akon Mantoca.
Brinonnenue nmabopaTopHOH
paOotsl. Penienue 3a1a4 1o teme.

Jucnepcus ceera

@da3zoBasi W TPYNIOBas CKOPOCTb.
Onpir  ®duzo 10 ompeAeeHnuo
CKOPOCTH  CBETa.  OJJEKTPOHHAs
TEOpUs AUCIIEPCUH.

Brimonnenue nmabopaTopHOH

paboTsl. Perenne 3agau no reme.

OmnbITHOE o0ocHOBaHUE
OKCIEPUMEHTAIBHOE .

CHeIHAbHOM TEeOpuHn
000CHOBaHUE

o OTHOCHUTCIIBHOCTH. B3aumocBs3e

CHCIHATEHON TeOopur

MAacChI U DHEPTHH.
OTHOCUTEIbHOCTH

Pemenue 3agay mo treme.

KBanroBas omnruka

3aKOHBI  TEIUJIOBOTO  M3JIYYEHHS.
®opmyna  [lmanka.  OCHOBHBIE

3aKOHBI ¢doroaddexra.
DKCHepruMEeHTaIbHOE O00OCHOBaHHE
($hoTOHHOI TEOpUU CBETa.
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XapakTepuCTUKHI (dhotoHna.
JlaBinenune cBera. PeHTreHOBCKOE
mnydeHnue. Oddexkr KommroHa.

BrimonHenue 1ab0paTopHbBIX padorT.
Perenue 3a1a4 o teme.

10.

Kopnyckyisspao—
BOJIHOBOH yallu3M

I'mmmores3a Je
DKCIEPUMEHTAIILHOE
HOI[TBep)KIIeHI/Ie THUITIOTC3bI (0]
BOJHOBBIX  CBOMCTBaX  YacCTHII.
CooTHollIeHHE HEONPeIeIEHHOCTEH.
Pemenne 3amad mo teme.

bponns.

du3uka aTomMa,

SIIpa U 3JIeMEHTAPHBIX YacTuIll 6 cemecTp

Kopnyckynsipao-
BOJIHOBOM JyaJIU3M

CoOOTHOILIIEHHE HEOMPEICTICHHOCTEMN
IeiizenOepra. DKkcriepuMEHTAIBLHOE
MOATBEPKICHUE Teopuu Ae bpoitns.
Brimonnenue nabopaTtopHOit
paboThl. Pemnenue 3amad mo teme.

Mopaenb aToma
Pezepdopna—bopa

[loctynarsr bopa. DHepreruueckue
YPOBHHU BOJOPOAONOJOOHBIX HOHOB.
OnsiTel @panka u I'epua.
Beinonnenue nabopaTtopHbIX padoT.
Pemenne 3amau no reme.

YpaBHeHue
[penunrepa

YacTuia B OJTHOMEPHOM
NOTEHIMAJILHOU SIME.
Pertenuie 3agad mmo teme.

AToM Bomopoga B
KBAaHTOBOU MEXaHUKE

KsantoBeie umcna. CocTosHHE
JJEKTpOHA B aTOM€ BOAOPOJA.
DHepreTuyeckue YpOBHM aroma
BOJOpOA.

Pemenne 3amad mo teme.

BekropHas  monens

aToMa

KBaHToBanne MomeHTa HUMITYJIbCA U
IIPOCKIHHN MOMCHTa HUMITyJIbCa.
MomMeHT HMITYJIbCAa
MHOT'O3JICKTPOHHBIX aTOMOB.
Pemenue 3aaa4 110 TCMC.

CiiMH ¥ MAarHUTHBIA
MOMEHT JJIEKTPOHA

OneIThI IlItepna—I epnaxa.
[punnun ITaynu. DddexT 3eemana.
[Tepnonnueckas cucrema
anemenTtoB JI. WM. Mennaeneena.
XapakTepucTUYECKHe
PEHTICHOBCKHUE  CIIEKTPBI.
Mo3snu.

3akoH

MonexkyisapHbie
CIEKTPBI

KomOunanmonHnoe paccesiHue cBera.
CrnoHTaHHOE W BBIHYXKJIEHHOE
(MHAYLIPOBAaHHOE) W3JIy4CHHE.
Jlazepsl. 3oHHas Teopus
MIPOBOIUMOCTH.

BrimonHenue 1ab0paTopHBIX padorT.
Pemrenue 3agad mo reMe.

PagnoakTuBHOCTE

3aKOHBI paIMOaKTUBHOTO pacnaja.
Pemrenue 3agad mo reMe.
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Mogenu sapa, 3apsia W Macca.
Snepusle cuabl. JledekT Macchl U
9. | Ctpoenue smpa Aep Jled 2 4
SHEPTHS CBS3H.
Pemenue 3amau mo Teme.
3aK0HbBI COXpaHEHHUS,
SHEPreTUYECKUM s dexr,
noporosast dHeprus, dbdeKTuBHOE
10. | SlnepHble peakuuu P prus, 3¢ 2 4
CEUCHHE peakuuu. Peakuuu
JIEJIEHUS U CUHTE3A.
Pemenue 3amau mo Teme.
Jlentonsl u aapoHbl. OOMEHHBIN
DnemMeHTapHbIe .
11. XapaxkTep B3aUMOJICHCTBHUS. 2 4
YaCTULIBI
Pemrenne 3ama4d mo teme.
3aKkoH coXpaHeHUs: OapUOHHBIX U
JIEIITOHHBIX YHCell. CrpoeHue
OyHIaMeHTaIbHbIC
12. N YaCTHII. KBapkosas MOJIEIIh 2 4
B3aMMOJICHCTBHUS
HYKJIOHOB. [ JIF0OHBI.
Pemenne 3amau mo Teme.

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTBI

OBYYAIOIIUXCHA
Tembl ns HN3yyaemblie Koy DopMbl Meroauuec DopMbI
CaAMOCTOSITEILHOIO BONPOCHI €CTBO | CAMOCTOfITE/Ib KHe OTYETHOCT
U3y4yeHust yacoB | Hoii padoTsl | oGecneyeHH U
L
Mexannka 2 cemecTp
1.Kunematuka 1. Bekrop 10 Koncnexr, [1] §§ 46, [IpakTnuec
MaTepUaIbHOU IIOJIOKEHHS], pewenue 3agau | 123, 124, KO€
TOYKH nepeMenieHue, [2] §§ 4, 5, 3a7aHue
CKOPOCT, 39. [4] 1-8, 1-
YCKOpEHHUE, [3]8§§ 11,62, | 12, 2-20, 2-
TPaeKTOpHsl, MyTh 68, 69, 71, | 22.
MaTepHaTLHOM 72. [5] 1.13,
TOYKH. 1.14, 1.24,
2. YTioBbIe 1.30.
KMHEMaTHYeCKHe
XapaKTePUCTHKH.
3. Cnoxenue
KojeOaHuit
OJTHOTO
HaTpaBJICHUS
B3aMMHO
MEPIICHIUKYISIPH
bIX KOoJIe0aHUi
2.3aKoHbI 1. Metonuka 6 Koncmexr, [1] §§12-20, | IIpakTuuec
KJIACCHUYECKOMN pelieHns 3a1a4 pemienue 3agau | 22, 23. KO€
MEXaHUKH. 0 TMHAMHKE [2] §§9-12 3aJlaHue
TOYKH. [3] §§12-16, | [4] 3-13
2. O6mas ¢popma 20-22 [5] 2.28,
BTOPOT'0O 3aKOHA 2.30, 2.32,
HeroroHa. 2.35, 2.56,
2.50.
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3.3akoH coxpanenus | 1. Ummynbc Koncnekr, [1] §§ 24, 25, | IIpakTuyec
Y U3MEHEHUS CUCTEMBI peurenue 3agau | 27, 55, 56. KOe
MMIYJbCa CUCTEMBI | MaTE€pPHaIbHbBIX [2] §§12, 21. 3a/1aHue
MaTepHaIbHON TOYCK. [3]§§ 23, 35. | [4] 3-41, 3-
TOYKH 2. 3axkoH 31, 3-25, 3-
JIBUKCHHUSI LICHTPA 34, 3-28.
Macc.
3. YpaBHeHUs
Meiepckoro u
ITuonkoBckoro.
4.3akoH u3MeHenust | 1. MomeHT KoHcmexr, [1] 28-32, 36 | IIpaktuuec
Y COXPaHEHUs HMITyJIbCa pemenue 3anau | [2] §§ 22, 24. Ko€e
SHEPTHH. MaTepHaTbHOM [3] §§ 24-29, 3aJlaHne
TOYKHU M CUCTEMBI 30. [5] 2.87,
MaTepuaTbHBIX 2.83, 2.84,
TOYEK 2.91.
OTHOCHTEIIBHO
MOJTIOCA.
2. MOMEHT CUJIBL.
5.A0COIOTHO 1. MraHoBeHHBIE Koncmexr, [1] §§ 56-58, | IIpakTuuec
TBEPJI0€ TEJIO. OCH BpAILICHHUS. pemrenue 3a1a4 | 60, 65. KO€e
2. MoMeHT [3] §§ 36-39, 3a/1aHUC
UMITYJIbCa 41-43 [4] 7-6, 7-4,
TBEP/Or0 Tejla U 7-8.
MOMEHT HHEPIIHH.
3. Teopema
[Irelinepa
6.I'mpockor, 1. CBoGoHBIE Koncmexkr, [1] §§66-68, | IlpakTuuec
npeneccus OCH BpaILICHHUS. perrenue 3amgaq | [2] §38. KOE
THPOCKOTIA. 2. JIBmxeHne npu [3] §44, [1] 3aJ1aHue
HAJIMYUH TPEHUSI. [5] 8.23,
3. 'mpockor, 8.28, 8.30,
npeneccus 8.34.
THPOCKOTIA.
7.Heunepuuansusie | 1. Cunbl HHEpIUU Koncnexr, [1] §§44-46, | Tlpaktuuec
CHUCTEMEBI OTCYETA B IIPSIMOJIUHEHHO pemrenue 3anau | 48, 49. Ko€e
(HHUCO). JIBYDKYIIUX CS [3] §§32-35. 3aJlaHKe
HUCO. [1] §§150- [4] 4.9, 4-5
2. PaBHOMEpHO 152. [5] 2-103,
BpaIaroIIascs [3] §63, 64, 2-104, 2-
HUCO. 66, 67, 68. 105.
3. LenTpobexHas
CUJIa UHEPIINH U
cuna Kopuonuca.
4. IlposiBeHne
CWJI MHEPIIUH Ha
3emie.
8.Ympyrue cBoiictBa | 1. Buasl Koncmexr, [1] §§81-84. | IlpakTmuec
TBEP/BIX TEI. nedopmarum. pelieHue 3aaaq KOe
2. 3akoH I'yka. 3aJaHue
3. [4] 7-2,
IToreHumnanpHas [5] 8.27,
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SHEPTHs 9.31, 8.32.
yIIPYToro
nehopMUPOBAHHS
TBEPJIOTO Tea.
9.MexaHuka 1. /laBnieHue B 4 Koncmexkr, [1] §§94-99, | Ilpaktuuec
JKUJKOCTH U Ta30B. | JKUJIKOCTSX U pemrenue 3amau | 103-104. KO€e
rasax. [3] §§ 72-76. 3aJ[aHne
2. Pacnipenenenue [5] 4.10,
JTABJICHUS C 4,18, 4.16.
BBICOTOM.
3. Cuma
Apxumena.
4. JIBmxeHue
BSI3KOM
KHJIKOCTH.
10.Konebanusi. 1. Dueprus 4 Koncmexr, [3] §§61- [TpakTuuec
KOJIeOaTeIIbHOTO pemenue 3amgay | 63.[1] §126. KOe
JBHOKCHUS. [3] §§66, 67, 3a7aHue
2. 3atyxaroiue 70,74, 75 [4] 8-4, 8-
KoJie0aHus U UxX 10, 8-11, 8-
XapPaKTEPUCTUKH. 24, 8-33,
3. BemyxneHHbIC 35-13.
KoyebaHus,
pe30HaHC.
11.Kunematuka 1. VpaBuenus 8 Koncnexr, [1] §§137, [IpakTuuec
BOJIHOBBIX BOJIHBL. pemrenue 3amaa | 138, 141, Ko€e
MPOILIECCOB. 2. Pacnipenenenue 139, 134, 3a/1aHNe
CMEIICHUN 135. [4] 8-36, 8-
CKOpOCTEH [3] §§77-81. 25, 8-22.
nedopmaruii B
Oery1iei BoIHe.
3. DHeprus
Oery1iei BOJHBI.
[noTHOCTH
MOTOKA SHEPTHUHU.
12.Crostame BostHbl | 1. OTpakeHue 4 Koncrmekr, [1] §§137, [TpakTudec
UX 0COOEHHOCTH. BOJIH OT TPAHMILIBI pewenue 3agau | 138, 141, KO€
pasznerna. 139, 134, 3a1aHue
2. 135. [5] 12.18,
DHepreTuyecKue [3] §§77-81. | 12.2,12.12,
COOTHOIIIEHHUS B 12.65,
CTOSIYEH BOJTHE. 12.60,
3. DnemMeHTHI 12.62.
AKyCTHKH.
13.Bcemupnoe 1. JIpmxeHue 4 Koncnexr, [1] §78-80, [IpakTuuec
TATOTCHHE. IUTAHET ¥ 3aKOHBI pemrenue 3aqayd | [2] §§60-61. KO€
Kemnepa. [3] §§46-50. 3a/laHue
2. IousTre 0 [4] 5-6, 5-
10JI€ TATOTEHUS. 14, 5-15.
3. [5] 2.140,
HanpspkeHHOCTD 2.152.

M TTOTEHIINAI
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OIS

4.
HckyccTBeHHBIE
CIIyTHUKH 3€MJIN.

Bcero

68

MouJiekyasipHasi Gu3nKa U TepMOAMHAMHMKA 3 cemecTp

1.OcHoBHBIE 1. YpaBHeHue 4 Koncmexr, [2] §79. [IpakTuuec
ra30BbIC 3aKOHEL. COCTOSIHUS peeHue 3aaay | [3] KO€

UJealIbHOTO Ta3a. Beenenue. 3ajaHue

2. AGconroTHas [1] §§ 4-8. [4] 11-2,

TeMIIepaTypa. [2] §.86. 11-3, 11-8,

[3] §9. 11-12

2. Tepmogunamuyec | 1. BHyTpeHHss 4 KoHcmexr, [1] §§12-18. | IlpakTuuec
Kas cucTema SHEPTHS. peurenue 3amaua | [2] §§82-84 KOE

2. TeruiooOMeH u 3a7aHNE

paboTa Kak [5] 5.25,

(dhopmbI epegaun 5.28, 5.29,

SHEPTUH. 5.79.

3. IlepBoe Hayano

TEPMOIMHAMHKH.
3.IlpumeHenue 1. 4 KoHcrmexkr, [1] §§19-25. | TlpakTuuec
MIEepPBOro Havasa AnabaTHYCCKUMA pemrenue 3ama4d | [2] §§87-90. KOE
TEPMOJIMHAMUKH K nporiecc. [3] §§33-39. 3a7laHue
U30TIPOIIECCaM. VYpaBHeHHE [1] §§26-36. | [5] 5.69,

[lyaccona. [3] §§21-22. | 5.76, 5.87.

2.

Bbapomerpuueckas

dbopmyna.

3. Pacnipenenenue

Makcaeia—

bosbiimana.

4. OnbITHOE

orpezeneHue

MOCTOSTHHOMN

ABorazpo.
4.0OcHOBHOE 1.Cpennss 8 Koncrmexr, [1] §§33-34 [TpakTuuec
ypaBHEHHUE KWHETUYECKas pemrenue 3ana4 | [2] §§94-97 KO€
KHHETHYECKOM JHEpPTHUs [3] §§7-8 3a1aHUe
TEOpPHUH Ta30B. MOCTYNaTEeILHOTO [1] §§37-38 [5]5.90,

JIBYDKECHUS [2] §87 5.91.

MOJIEKYIL. [3] §§27, 29-

2. TemroeMKOCTh 30, 40

UJeaNIbHBIX Ta30B.

3. Yucno

CTOJIKHOBEHUH U

CpeIHss JJINHA

cBOOOHOTO

npobera

MOJICKYIL.
5.5IBnenue 1. BSI3KOCTH 4 Koncmexkr, [1] §§46-48 | Tlpaktuuec
MepeHoca B rasax. 2. pemenue 3agay | [2] §§128- KOe
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TETJIOMPOBOIHOCT 132 3aJaHue
b [3] §§68-71 [5]5.149,
3. mudy3us 5.150,
5.153.
6.00paTumsbIe U 1. TerutoBbIe M 8 KoHcmexkr, [1] §§50-53. | IIpakTuuec
HEoOpaTUMbIe XOJIOAWIIbHBIE pemenue 3anay | [2] §133. [3] KOe
IIPOLIECCHI. MAIIHHBL §§74-77. [1] 3aJ[aHne
2. lukn Kapno u §§64-66. [2] | [5]5.198,
ero ko duimeHT §§104- 5.200,
MIOJIC3HOTO 106.[3] 5.206.
JIeHCTBHA. §833,36,41,4
4,
7.BTopoe Havasio 1. Teopema 8 Koncnexr, [1] §§67,69. | IlpakTuuec
TEPMOJIMHAMUKH. Kapmno. pemenue 3anau | [2] §§104, KOE
2. DHTpONHUS — 107, 108. [3] 3aJjaHKe
GbyHKIHS §§43,48-50. [5]
COCTOSIHUSL. 5.221,5.223
3. 3akoH
BO3pACTaHUS
SHTPONHH B
H30JIMPOBAHHOMN
cHCTEMe.
8.YpaBuenue Ban— | 1. 4 Koncnexr, [1] §§70,78. | IlpakTudec
nep—Baaibca. CrarucTudeckuit peuienue 3anay | [2] KOC
CMBICJI BTOPOTO §§25,59,60. 3a7laHue
Havaia [1] §§54-58. | [5] 6.4, 6.7.
TEPMOANHAMUKH. [2] §91.
2. Cunbl [3] §§78-80.
MEXMOJIEKYIISIPHO
O
B3aMMOJICHCTBUSI.
9. Kpurtnueckoe 1. CpaBHeHHE 4 Koncrmekr, [1] §§58-59. | TIpaktuuec
COCTOSIHUE. n3zorepm Ban— perrenue 3aqa4 | [2] §§81-83. KOC
nep—Baainbca ¢ 3aJjaHue
IKCIIEPUMEHTAIbH [4]14-2, 14-
BIMU 3, 14-9, 14-
M30TEpPMaMH. 11.
2. PaBHOBecHue
KHUJIKOCTHU U Mapa.
3. CBoiicTBO
HACBIII[EHHOTO
napa.
4. BnaxHOCTb.
10.BryTpeHnHss 1. Db dext 8 KoHcnekr, [1] §§60,61. | IlpakTuuec
JHEprus peanbHoro | Jxoymnsa— pemenue 3agau | [2] §§85-89. KOe
rasa. Tomcona. [1] §§77- 3a7aHue
2. CxmxeHue 78,84,86. [2] [5] 6.19,
ra3oB U §115-117. 6.20, 6.24.
MOJTy4eHUe [3] §§96-99.
HU3KHUX
TEMIEPATYP.
11.Ctpoenue 1. 4 Koncmexkr, [1] §§78-80 | Ilpaktuuec
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JKHIKOCTH. IToBepXHOCTHBIM pemenwe 3aaay | [2] KO€
CJIOM. §§118,119 3a71aHue
2. 3aBUCUMOCTb [3] §877- [5] 7.40,
BSI3KOCTH OT 79,113. 7.44,7.48.
TEMIIEPaTypPHhI.
3. CBoOoHas
SHEPrus
MMOBEPXHOCTHOTO
CIIOSL.
4. ®opmyna
Jlannaca.
12.PacTBOpBHI. 1. OcmotHueckoe 4 Koncnexr, [1] §85.[3] [IpakTnuec
Tenmora aBJIeHuE. 3aK0H pewenue 3amay | §§131,132. KO€e
pacTBOpEHHUSL. Bant-T'odda. 3a/1aHue
[5] 7.77,
7.79, 7.82.
13.Kpucramuecko | 1. OcHOBHBIE 8 Koncnexr, [1] [IpakTuuec
€ COCTOSIHUE XapaKTEePUCTUKU pemenue 3ana4 | §§89,90,92. KOe
BEIIIECTBA. KPHCTAJIIOB. [2] 3aJjaHKe
2. §§112,113 [5]
Knaccudukamms [3] §§102- 8.13,8.14,8.
KPHUCTAJIJIOB 110 104,106-109 16
THUITY
MEXMOJICKYIISIPH
BIX CBSI3EH.
3.
MoOHOKpUCTAIIIBI
u
MOJIUKPUCTAILITBL.
4. lledexTsl B
KpHUCTaJIax.
14.Amop¢HbIE 1. ITonmmeper. 2 Koncmexkr, [1] [TpakTuyec
BEIIECTBA. 2. Ilousarue o pemenue 3a1a4d | §§91,94,95,1 Ko€e
KUIKAX 01-104 3a7aHue
KpHUCTaJIIaX. [2] §114 [5]8.5, 8.7,
3. TerutoBbIe [3] §§31- 8.9.
CBOWCTBa 32,110-112
TBEPJIBIX TEI.
15.VpaBHeHue 1. Ocobennoctu 2 Koncrmekr, [1] §§108- | IIpakTuuec
Knaneitpona— (hazoBbIX pelieHue 3aaa4u 113. Koe
Knasuyca. MIpEeBpAICHUH, UX 3a/laHue
POJIb B IPHPO/IE. [5] 8.1, 8.3,
2. Ilouarue o 7.13, 7.15.
(ha3oBBIX
nepeBoax
MIEPBOTO U
BTOPOTO poJa.
Bcero 76
JJIEKTPUYECTBO U MarHeTusM 4 cemect
1.3akon Kynona. 1. 8 Koncmexr, [1] §1-5,9,10 | TIpakTuuec
HanpsixenHocTb pemrenue 3ana4 | [5] §1-8,112. KOE
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TOJISI. 3aJlaHne
2. [Norennman [3] 20-
OJIA. 1,4,5,13.
3. Jluanm
HaNPSHKCHHOCTH
u
SKBUITOTEHIHAIh
HBIC
MTOBEPXHOCTH.
2.Bextop unaykuuu | 1. Ilotok BexkTopa KoHcnexkr, [1] §6-8 IIpaxTruec
3JIEKTPUYECKOTO UHIYKIUH. peleHue 3aaa4y [5] §§12- KOE
IIOJIAL. 2. Teopema 15,17 3a1aHne
Octporpaackoro- [3] 20-
l"aycca. 25,21-
3. 17,29.
DNeKTpUYEcKoe
noJie
3apsSHKEHHBIX
IUIOCKOCTEH,
nrapa, WIMHAPA.
3.ITIpOBOIHHUKH B 1. Koncmexkr, [1] §22-30 ITpakTuyec
IIEKTPHYECKOM DJIEKTPOEMKOCTb. pemenue 3agay | [5] §§21- KOE
[1oJie. 2. 24,26-32, 3a7aHNE
Konnencaropsi. [1] §15- [3] 24-
3. DHeprus 20,34-37 15,25,30,35
ANEKTPUUIECKOTO [5] §33-40.
TIOJIS.
4 .TlocTosTHHBIH 1. 3axon Oma. Koncmexkr, [1] §§34- [TpakTuyec
anektpudeckuii Tok. | 2. 9JIC. perrenue 3amga4 | 37,69.7 [5] KOE
ConpoTHBIICHHE. 5.2,5.3, 5.6, 3ajaHue
3. 3akoH 5.7. [3] 25-
Jxoyns-Jlenia. 17,19,26-
19,20.
5.Knaccuueckas 1. PaGora Koncmexkr, [1] §7.1-72 [TpakTuyec
AIIEKTPOHHAsI TEOPHU | BBIXOJA. pemrenue 3amaq | [5] §155-158 KO€
MIPOBOIMMOCTH 2. [1] §74,76,77 3a1aHne
METAJUIOB. TepmoaiekTpoHH [3]26-21.
ast SMUCCHSIL.
3. KonraktHas
pa3HOCTh
MOTEHINAJIOB.
6.2JeKTpOHHAS U 1. KonTakT nByx Koncmexkr, [1] §78-83 [TpakTudec
JBIpOYHAst MIOJIYTIPOBOIHUKO pemenue 3ana4 | [5] §166-168 KO€
IPOBOTUMOCTb B. 3a/1aHue
MOJYTIPOBOJTHUKOB. | 2. [3] 30-2.
[TonynpoBoiHHUKO
BBIC JIHOIBI U
TPaH3UCTOPHI.
7.3axon bro— 1. MarauTHO® Koncrmekr, [1] §38-42 [TpakTuuec
Capapa—Jlannaca. MoJIe MPSIMOTO 1 peleHue 3aaa4y KOE
KpPYTOBOTO TOKOB. 3aJlaHKe
2. Hupkymsius [3]31-
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BEKTOpa
HaMPsKEHHOCTH
MarHMTHOTO
IOJISL.

3. MarautHoe
I10JIC COJICHOU IA.

8,9,14.

8.3akoH AMIiepa. 1. Cutbl, 8 Koncmexkr, [1] §46,48,49 | Tlpaktuuec
JeHCTBYIOIINE HA pelieHue 3aga4 KOe
TOK B MarHUTHOM 3ajaHue
noJie. [3]31-
2. Kontyp ¢ 48,50.
TOKOM B
MarHiTHOM TIOJIE.
9.Cuna JlopeHnua. 1. /IBmxenue 6 Koncmexr, [5] §103-106 | Ilpaktuuec
JJIEKTPOHA B pelieHue 3aaa4 KO€e
ANEKTPUICCKOM U 3a/jaHue
MarHUTHOM [3]31-
MOJIAX. 48,50.
2. Dddexr
Xoia.
10.OnexTpomarautH | 1. 3aKOHBI 6 Koncnexr, [1] §59-62 [TpakTruec
ast MHIYKIIUS. Dapanes u pemenue 3anay | [5] §124-129 KOe
Jlenra. 3aJIaHue
2. CaMOMHIYKIIHSI [3]32-
U B3aUMHas 10,20.
WHITYKITHS.
3. DHeprus
MarHuTHOTO
TI0JISL, TOKH
CMEIICHHUSI.
Bcero 76
OnTuka S cemectp
1.Teopetnueckue 1.OcHOBHBIE 1 Koncnexr, [2] cTp. 3. [IpakTuuec
OCHOBBI ~ BOJIHOBOM | 3Tarbl pa3BUTHS pemenue 3amay | [3] §§1, 2. KOE
ONTHUKHU ONTUYECKUX [1] rn.15, 3a7laHue
TEOPHIA. §113. [4]37-
2.0TpaxxeHue u 4.6,7,15,18.
peoMIIeHHE [5]15-
ILIOCKUX 58,59.
ANEKTPOMarHuTH
BIX BOJIH.
2.IlpoctpanctBenHa | 1.YcnoBus 1 Koncnexr, [2] r.4-5. [IpakTuuec
g8 WU  BpEMEHHas | UHTeppepeHIIMOH pemenue 3agau | [3] §12-15. KOe
KOT'€pEHTHOCTb. HBIX MAaKCUMYMOB [2] rn.5 3a/1aHue
1 MUHUMYMOB. [4]39-2,3,5.
2.Uurepdepomer [5]16-
pol. Ilpumenenue 6,7,22,24.
UHTEephEPEHITUN.
3.0OcHOBHEBIC 1.¥YraoBas u 1 Koncnekr, [2] n.6. [3] | IIpakTmuec
XapaKTEePUCTUKU JTUHEWHas pemenue 3anayd | §19-23. [2] Koe
T (paKITMOHHON JACTIEPCHS, rn.6, §§13- 3aJaHue
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PEIIETKH.

pasperaromnas
CIIOCOOHOCT.

2. JIndpaxuus
PEHTTEHOBCKOTO
H3ITy4eHUS.
3.IlonsTre 00
OINTHUYECKOM
rojorpagum.

15.[2] r.8.
[3] §24.

[4]39-22,23
[5]16-
38,39,40,41

4.I'eomeTpuyeckas
ONTHKA KaK
NpeaeIbHbINA Ccllydai
BOJIHOBOU OITHKH.

1.YBenuuenue
ONITUYECKUX
npubopoB  (Jyma,
MHUKPOCKOII,
3puUTeNbHAS
TpyOa).
2.Ilpenen
paspeleHus
(JTMHEWHBIH,
YTJI0BOM).
3.CnekTpanbHble
pUOOPBHI.

Koncrmexr,
penieHue 3aaa4y

[1] §§115-
117

[2] §207

[IpakTuuec
Koe
3ajaHue

[4] 38-58
(a, B), 63
(a), 65, 39-
30.

5.EcrecTBeHHBIT U
MOJISIPU30BAHHbIN
CBET.

1.Crioco65s1
MOJTyYEHUS
MOJISIPU30BAHHOTO
CBETA.

2.Vron

bprocrepa.

3. DaaunTrdeckas
)i KpyroBast
MOJISIpU3ALHSL.
4.Bparienue
IUIOCKOCTH
TIOJISIPU3AIIH.

Koncrmexr,
pernieHue 3aaa4

[1]§112.[2]
ria.3.

[1] §134-
141.[2] rn.9,
10 §§5-6.[3]
§840-46

[IpakTnuec
KOe
3a/1aHNe

[4]39-
32,36,37,39

6.0nTHKa
AHU30TPOMHBIX

cpex.

1.JIy4eBsle
MOBEPXHOCTU B
OJTHOOCHBIX
MOHOKpHCTaJJIaX.
2.0npenenenue
HanpaBJICHUN
BEKTOpa
[ToiinTHHTA 51
BOJIHOBOT'O
BEKTOpa B
AHU30TPOIHBIX
cpenax.
3.UuTepdepenim
o JINHENHO
MOJIAPU30BAaHHBIX
BOJIH.

Koncnekr,
pereHue 3aaaqy

[1] §142-145

IIpaxTruec
KO€e
3a1aHUe
[6]5-176

0,B.

7.lucniepcus ceera.

1.Metonsl
oTpeieNeHUs
CKOPOCTH CBETa.
2. JKCIIepUMEHTA

Koncnekr,
perieHue 3aaaq

[2] ro. 1. [3]
$§47.48,63

IIpaxTruec
KO€

3a7aHue
[6]15-
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BHBIE METObI 208,210,
W3y4YEHUS 204,201.
JTUCTIEPCHUH.
3.Ilornomenue
ONITUYECKOTO
W3JIY4YCHHUS.
8.Paccesinue cBera. | 1.PaneeBckoe 1 Koncnexr, [1] §§146- | IlpakTuuec
paccesiHue. peuienue 3anay | 147, [2] ro. KOe
2.KoMmOuHanmosu 13. 3] §§69- 3aJaHue
0€ paccesiHue. 73
9.IpeobpazoBanust | 1.CnenctBus w3 1 Koncnexr, [1] §§148- [IpakTuuec
Jlopenua. npeoOpa3oBaHUM. peuienue 3agay | 151 KOe
2.9¢ddexr [8] rn.7. 3aJlaHne
Hornepa. [5]17-
5,14,15,18,
19
10.0OcHOBBI 1.®otorddekt: 1 Koncnexr, [1] 1.3, §§9- | IlpakTuuec
KBAaHTOBOW ONTHKH. | BHELIHH. pemrenue 3agaq | 10 KO€
BHYTPEHHUH, [2] .15, §1, 3a7laHue
BEHTHJILHBIN. §2 [4]41-
2. 3aKOHBI 1,2,15,21,1
TEIJIOBOTO 7.
U3ITy4eHUsI.
3. Pentrenosckoe
U3Iy4eHue, €ero
OCHOBHBIE
CBOMCTBa. 3aKOH
Mo3znu.
11.0mnbITHI 1. XapakTepuctuk 1 Koncnexr, [1] 1.3, §§9- | IlpakTuuec
JleGenena. u ¢oToHa. pemrenue 3amaq | 10 KOe
2.00bscHeHUE [2] .15, §3, 3a7laHue
JIaBJICHUS CBETA C §4 [5]19-
TOYKH 3peHus 24,26,30,32
KOPIYCKYJISIPHOM
u BOJIHOBOM
TEOPHH.
12.Kopnyckynspao- | 1.9ddexr 1 Koncnexr, [1]T.3, §§8- | IlpakTuuec
BOJTHOBOM nyasm3Mm. | KommToHna. penrenue 3agaq | 12 KOe
2. 'unotesa ne [2] rn.15, §5 3aJlaHue
Bpotist [6]5-
282,285
[5]19-22.
Bcero 12
du3uka aToma, siipa u dJIeMeHTAPHBIX YacTHIl 6 cemecTp
1.Monenu aroma. 1 OnbiThI 2 Koncnexr, [1] §59,62,63 | IlpakTuuec
Pesepdopna no pelieHue 3aaa4d Koe
paccestHuIo o- 3a/1aHNe
YaCTHII. [6] 6-4,5.
2. ®opmyna
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Pezepdopna.

2.Iloctynatsl bopa. | 1. opmyna Koncnexr, [1]§ 64 IIpaxTruec
banbmepa. pelieHue 3aaa4u Ko€e
2. OnbIThI 3a/1aHue
®panka u ['epia. [5] 20-2,3
[6] 6-27,28.
3.YpaBHeHue 1. ®usnueckuit Koncnexr, [1] [IpakTuuec
[Ipenunrepa. CMBICJI BOJTHOBOM pemienue 3a1a4 | §§65,66,67. Koe
dhyHKIHIH. 3aJaHue
2. JIBrxenue [6] 6-77.
YaCTHUI[BI B [7] 6-
MMOTEHIHAIILHOMN 100,103.
sIME.
4.Cnun snextpoHa u | 1. MarautHeIi Koncmexr, [1] [TpakTuyec
aTroMma. MOMEHT pemenue 3ana4 | §§69,71,72. KOE
AJIEKTPOHA U 3a/laHue
aroma. [6] 6-72,78
2. BexropHast [7] 6-109.
MOJIETIb aTOMa.
5. Tabnuua 1. MpuaIMT Koncmexkr, [1] [TpakTuyec
XUMHYECKUX [Taynu. pemenue 3ana4 | §§69,76,77. KOE
9JIEMEHTOB 2. 3anoTHeHHe 3a/laHue
J.. MenpeneeBa. | 3JICKTPOHHBIX [6] 6-
000JI04YEK U 103,111.
ox000JI0YEK.
6.ATOM B 1. Dddexr Koncmexr, [1]Tn. 8 [IpakTnuec
MarHUTHOM TIOJI€. 3eemaHa. peleHue 3aaad KO€
2. OnbITH 3a7aHue
ITepHa n [6] 6-
I'epnaxa. 150,158.
7.CtpoeHue 1. KanenbHas u Koncnexr, [1] [IpakTuuec
aTOMHOTO S7pa. oboJoueuHas pemnenue 3ama4 | §§87,88,89 KOE
MOJIETIH si/Ipa. 3a/laHue
2. JleexT Macchl [5] 22-
Y SHEPTHUSI CBS3U 1,4,6.
sJpa.
8.OkcniepumenTanbl | 1 dusnueckue Koncrnexr, [1] §§68,90 | IIpakTtuuec
bI€ METOJIbI SIIEPHON | PUHITUTIBI U pelieHue 3aaa4q KO€
buzuKH. YCTPOWCTBO 3a/1aHUE
pubOpoB 1ist [5] 23-
perucrpanuu 26,19,25.
YaCTHIL.
9.Bunet 1. a-pacmag Koncmexr, [1] §91 [IpakTuuec
palOaKTUBHBIX 2. B-pacnan pelieHue 3aaa4q KO€
U3ITy4eHU . 3. y-u3nmy4eHue 3a/1aHue
4. [lpumenenue [5] 21-6,20
PaaoaKTHBHOTO [6] 6-
W3JIY4YEeHHUS. 221,225.
10.Anepubie 1. SAnepnas Koncnekr, [1] §§92,93 | IIpaktuuec
peaKIuu. JHEPreTHKa U pelieHue 3aaaq Ko€e
9KOJIOTHSI. 3aJaHue
2. Peakumn [5] 22-
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pacraja TSHKeIbIX
anep.

3. Yrpasnsemas
TepMOsiIepHast
peaKius.

11,12,8,20
[6] 6-258.

Bcero 20

5. ®OHJ OHLEHOYHbBIX CPEJICTB

JUIA TIPOBEJEHUSA TEKVIIEN WU

IMPOMEXKYTOYHOM ATTECTAIIVM MO JUCHUTIJINHE
5.1. IlepeyeHb KOMIETEHIMH ¢ YKa3aHHEM JTanoB uMX (GopMHPOBAHHUS B Mpolecce OCBOEHUS

o0pa3oBaTe/IbHON POrPaMMBbl

Koa u HauMeHoBaHne KOMIIETEHIIMH

dranbl popMUpPOBAHUS

I[IK-1. CroocobeH ocBauBarb M  HCIIOIL30BATh
TCOPETUUYECKUC 3HAHUS W TIPAKTHYCCKUC YMEHHUSI W
HAaBBIKM B IIPSJMCTHOM OOJAaCTH IIPU  PEIICHUH
1po(heCCHOHATBHBIX 33124

1. PabGoTta Ha y4eOHBIX 3aHATHUS.
2. CamocTrosTenpHas padora.
3. [IpakTudeckas MoAroToBKa.

5.2. Onucanue nokasaresjeil ¥ KpUTEepHeB OLEHUBAHUS KOMIIETEHIMA HA Pa3IMYHBIX ITanax ux

(l)OpMHpOBaHHH, OIMHMCAHUEC NIKAJI OCHUBAHUSA

OueH | YpoBeHb Orarbl Onucanue Kpurepun | lkana
uBae | copmupo (dhopMupoBaHHS IOKa3aTeseH OLICHMBAaH | OIICHUB
MbI€ | BaHHOCTH nst aHus
KOMII
€TEHI]
15971
[IK-1 | IToporossr | 1. Pabora Ha | 3HaTh OCHOBHBIEC MOJEIHU 33Ja4 | JOKIand, IITkana
5 y4eOHBIX 3aHATUS. | B paMKax JUCIHHUIUIMHBI C | pelIeHHWEe | OLICHHUB
2. y4eTOM 150.4 TPaHMI] 3ajad, aHus
CamocrosiTenibHast | MPUMEHUMOCTH; nmabopaTtop | JOKJas
paboTa. YMETh IPaMOTHO HCIOJIb30BaTh HBIC a,
B npodeccuoHanbHOM | paboThl, HIKasga
JEATeIIbHOCTH 0a30BbIC 3HAHUS | JOMAIIHEE | OLICHUB
dbyHIaMEHTANBHBIX  PA3JCNIOB | 3aJlaHUE aHus
MaTeMaTHUKHU, co3JaBaTh peLIeHn
MaTEeMaTHUYCCKHUE MOJESIIHN s
TUTIOBBIX TMPO(ecCHoHATBHBIX 3ajad,
3a7a4 W HUHTEPIPETUPOBATH IIKaia
MOJYYEHHBbIE  PE3YyJbTaThl C OLICHUB
YYETOM TPaHUI] aHus
MIPUMEHUMOCTHU MOjIeNen nabopa
TOPHBIX
pabor,
IIKaia
OLICHUB
aHus
JoMari
HETro
3aJlaHu
s
[IponBuny | 1. Pabora Ha | 3HaTh OCHOBHBIE MOJEIHU 33Ja4 | JO0KIand, IITkana
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THIH yueOHBIX 3aHATUS. | B paMKax JUCUUIUIMHBI C | pEUIeHHE | OLIEHUB
2. y4eTOM ux TpaHuIl 3ajad, aHUs
CamocTrosTenbHass | IPUMEHUMOCTH; naboparop | JOKIa
paboTa. YMETh TPAMOTHO HCIIOJIb30BaTh HBIC a,
B po)eCCHOHAIBHON | pabOTHI, IKasa
NeSTeNbHOCTH 0a30BbIC 3HAHUS | JOMAIIHEE | OICHUB
(yHIIaMEHTaIbHBIX ~ pa3ZesioB | 3aJaHHue, aHus
MaTeMaTHKH, CO3/1aBaTh | MPAKTUYEC | pEIICHH
MaTeMaTHYeCKHe MOJIETH Kas s
TUTIOBBIX TMPO(ECCHOHATBHBIX | MOATOTOBK | 3a1ad,
3aJlad M UHTEPHpPEeTUPOBATH a IKaza
MOJIyYCHHBIE  PE3yJbTAaThl C OIICHUB
y4eToM IpaHuLl aHus
MIPUMEHUMOCTH MOJEJIEN nabopa
BIIA/IETh MeTOoJIaMHU TOPHBIX
WCIIOJIb30BAHUS B pabor,
npodeccroHanbHOM IKaza
NeSTEIIbHOCTH 0a30BbIX 3HAHUN OIICHHB
(GyHIIlaMEHTAJIbHBIX  Pa3AesioB aHus
MaTeMaTHKH JUIS  CO3JIaHUs JIOMAIIT
MaTeMaTHYeCKHX MoJienen HEro
TUTIOBBIX MTPO(ecCHOHATBHBIX 3a/laHu
3aad = M UMHTepIpeTanuu A,
MOJIYYCHHBIX PE3yJIbTaTOB C IKana
y4eToM TpaHuIl OLICHUB
MIPUMEHUMOCTH MOJIeIIeH aHUs
PAKTH
YECKOU
MOJITOT
OBKU
IIkajga u KpUTEPUHU OLEHUBAHNS HATMCAHMUS TOKJIA/a
YPpoBHU OLIeHHBAHUA Kpurepumn oueHuBaHust Bbanibl
. Ecmu crynenT orob6paswn B nokmane 71-90% Beiopannoii | 8-10
Buvicokuii (omauuno)
TEMBI.
. Ecnu crynent orobpaszun B noknane 51-70% BeiOpanHou | 5-7
Onmumanvuwii (xopouio) A p g a p
TEMBI
. Ecnu ctynent oro6pasun B nokmnane 31-50% BeiOpannoit | 2-4
Yooenemsopumenwvnuiii YA p a . p
TEMBI
. | Eciu crynent otobpasun B noknazae 0-30% BeiOpannoit | 0-1
Heyooenemsopumenwvnuiii YA p a . p
TEMBI
IIIkaj1a ¥ KPUTEPUH OLICHMBAHMS PeLICHUs 32124
YpoBHU OLICHMBAHUA Kpurepumn oueHnBanus Bbanabl
Bovicokuii (omauuno) Ecmu crynent permt 71-90% ot Beex 3amad 8-10
Onmumanwvusiii (xopouwo) | Ecnu crynent pern 51-70% ot Beex 3amau 5-7
Yooesnemsopumenvhoiii Ecmu crynent pemnn 31-50% ot Beex 3amau 2-4
Heyooenemsopumenvuuiii | Ecnu crynent permmn 0-30% oT Bcex 3agaq 0-1
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IlIkajia ¥ KpUTEPHH OLIEHUBAHUS NPE3eHTANNHU

YpoBHU OLlCHUBAHUSA Kpurtepun onenuBanus basisl
. Ecnu crynent oroOpasuin B npezentanuu 71-90% 8-10
Buvicokuui (omauuno) .
BBIOPAHHOM TEMBI.
. Ecnu crynent oroOpasuin B npezentanuu 51-70% 5-7
Onmumanvuwiii (xopouto) .
BBIOPAHHOM TEMBI
. Ecnu crynent orobpasuin B npezentanuu 31-50% 2-4
Vooeremeopumenvhuiil o
BBIOPAHHOM TEMBI
. | Ecniu cryaent oto6pasui B mpeseHtanuu 0-30% 0-1
Heyooenemsopumenvhoiii o
BBIOPAHHOM TEMBI
Illkaja oneHNBaHUs MPAKTHYECKO# MOATOTOBKH
Kpurepuu oueHnBaHus bajibl
1. mpakTHYeckoe 3aJlaHue BHIMIOJIHEHO B YCTAHOBJICHHBIN CPOK C HUCMOJIB30BAHUEM
PEKOMEHIallui IIpEenoiaBaTelis;
2. TIOKa3aH BBICOKHU YPOBEHB 3HAHHS U3YUYECHHOTO MaTepHaa o 3aJJaHHON TeMe,
3. yMeHue ri1y0oKo aHAIM3UPOBATH MIPOOJIEMY U JeNIaTh 0000MIAIONINE TPAKTUKO- 8-10
OPUCHTHUPOBAHHBIC BBHIBO/IBI;
4. pabota BeIoNHEHA 63 OMIMOOK M HEIOUETOB WIIH JIOIYIICHO He 00Jiee OIHOTO
HEJloueTa.
1. mpakTHdeckoe 3a/laHue BHITIOIHEHO B YCTaHOBIICHHBIN CPOK C UCTIOIBb30BaHUEM
PEKOMEH Il MPETOIaBaTes;
2. TIOKa3aH XOPOIIWI YpOBEHb BIAJCHHS M3YYCHHBIM MATEPUAIOM TI0 33JaHHOMN
TEME, 5-7
3. paboTa BBINOJIHEHA MTOJIHOCTHIO, HO JIOMYIEHO B HEW:
a) He OoJiee 0/1HOM HerpyOoi OIMOKK U OHOTO HeJoYeTa
0) nnu He 6oJee TByX HEJAOYETOB.
1. npakTuyeckoe 3ajaHHe BBHINOJIHEHO B YCTAHOBJICHHBI CPOK C YacCTUYHBIM
UCTIOJIb30BaHUEM PEKOMEH/IAIN MPETIOaBaTels; 94
2. TpPOAEMOHCTPUPOBAHbl ~MHUHUMAJbHBIE 3HAaHUS 10 OCHOBHBIM  TeMaMm
M3Y4EeHHOTO MaTepHaa.
1. uwncno ommOOK M HEAOYETOB MPEBOCXOAUT HOPMY, IPU KOTOPOH MOXKET ObITh
BBICTABJICHA OILIEHKA «Y/IOBJIETBOPUTEILHOY» HIIM €CIIU MPABUIBHO BBITOIHEHO
MEHee MOJIOBUHBI 3a/1aHHS; 0-1
2. eciy OOydYalolMiics He MPUCTYNAJ K BBITIOJIHEHUIO 33/IaHUSI WIH TPABUIBHO
BBINOJIHWI He Oojiee 10 mpo1eHTOB Beex 3aJlaHHM.

5.3. TunoBble KOHTPOJIbHBIC 33/laHUSl WJIM HMHbIe MaTepHajbl, HeOOXOAMMBIEC IJISI OLECHKH
3HAHMH, YMeHMi, HaBBIKOB M (WJIH) ONBITA [AEATEJbHOCTH, XAPAKTEPHU3YIOIUMX 3Talbl

(opMupoBaHUsI KOMIIETEHIIHIT B polecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl

IIpumepHbIe 1a00paTOpHbIE padOTHI

Tewma 3anaTHA Ayn. 3aHATHA

CamocrosiTenbHas paboTa
Bomnpocs! k 3amuTe

Mexanuka 2 ceMecTp

Pabota Ne 4 [IpoBepka OCHOBHOTO Bemonnenne n | 1. Cucrema orcuera. (OCHOBHBIE
3aKOHA IMHAMUKHU JUIsl BPALAKOIIMXCS | 3alUTa TIOHSTHUSA KUHEMATUKHU: BEKTOP
TeI. nabopaTtopHoit MIOJIOKEHHUs, IIEPEMEIICHUE, CKOPOCTb,

paboThI

ycKOpeHHe, myTh. CBsI3b MEXKIYy HUMHU B
KOOpDJAMHATHOM MW BEKTOpHOH Qopme.
JIBH>KEHME € MOCTOSIHHBIM YCKOPEHUEM U
€r0 YaCTHBIC CITyYan
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2. Kunemarnka BpaIareIbHOro
JBUKCHHSI. YTJIOBBIE KHHEMAaTHYECKHE
BeJIMYMHBI  (YIJIOBOE  MEpeMElICHHUE,
yIJI0Basi CKOPOCTh, YTIIOBOE YCKOpPEHUE),
UX CBSI3b C JIMHCHHBIMH BEIHMYMHAMU.
BpamieHne ¢ TOCTOSHHBIM — YTJIOBBIM
YCKOPEHUEM

3. 3aKoHbBI Hrrotona B
muddepeHIMAIBHOW W HWHTErpalibHON

dhopme

Pabota Ne 3. Onpezenenne CKOpOCTH
MOJIeTa MYJIH MPU TOMOIIH
0aJTMCTUYECKOTO MasITHHUKA.

Brinonnenue u
3aImuTa
nabopaTopHOU
paboThI

Nmnynbc Tena, cuctembl Tel. 3aKOH
COXpaHEHUs UMITyJIbCa i ero
npuMeHeHne. VIMITyiibc Critbl

PaGora u MomHOCTE. Mexanudeckas
sHeprus. KoHcepBaTtuBHbBIC CHIIBI. 3aKOH
COXpaHEHUs u W3MEHEHHUS
MEXaHUYECKON IHEPTUn

[IpuMeHeHne 3aKOHOB COXpPAaHEHHS K
aHaJIM3y yNPYyroro U HEyNpyroro yJaapos
Xon  pabotel.  BeiBog — pacuerHoM

(bopMyIIbL. OKCIepUMEHTaJIbHAS
YCTaHOBKA.
MouekyasipHas pu3nka ¥ TepMOANHAMHKA 3 ceMecTp
Pabora Ne 2. Onpenenenue Bennunnbl | Bomonnenue u | TepmoaunHaMudeckas cucrema.
OTHOILICHH TEIUIOEMKOCTEH BO3/lyXa | 3aluTa Tepmonnnamuueckoe paBHOBECHE.
IIPY IOCTOSIHHOM JIaBJIEHUU U TIPH nabopaTtopHoOi HyneBoe  Havamo  TEpMOAMHAMHKM.
MIOCTOSITHHOM OOBbeMe. paboThI Buytpennss sHeprus. Pabota u teriora

[lonsatne TtemmoemkocTu. TemioeMKoOCTh
UJCAIbHBIX Ta30B, OAHO-, JABYX- H
MHOI'0ATOMHBIX I'a30B

Anunabaruyeckuil mponecc. AnuadaTHast
CKMMAEMOCTh UJCAIBHOIO raza

Xon paboTsl. BeiBoz pacueTHoi
dhopmynel. DKCIIEpUMEHTAbHAS
YCTaHOBKA.

Pabota Ne 5. M3yuenue 3aBUCUMOCTH
TEeMIIEPATypPhl KUTIEHUS BOJIBI OT
BHEIITHETO JIaBJICHUS.

Brinosinenue u
3almTa
nabopaTtopHoit
paboThI

OOpatumble 1 HEOOpaTUMBbIE MPOIIECCHI.
Bropoe Ha4aJo TEPMOJUHAMHKHU.
[IpuBeneHHas  Temnora.  DHTPONMS.
CraTtucTuieckoe UCTOJIKOBaHUE BTOPOIO
Hayajma  TepMoaMHaMmuKkd.  Teopema
Hepncra

WNneansHpie TemnoBele MamuHbl. [{ukin
Kapno. Teopems! KapHo

Hcnapenne n kuneHue »xuIKoCcTen

XoJ paboThl. DKCHIepUMEHTaIbHAS
YCTaHOBKA.

DJIEKTPHYECTBO U MarHeTusm 4 cemecTp

Pa6ora Ne 3. M3zmepenue
COHpOTI/IBJ'IeHI/Iﬁ IIPOBOAHUKOB.

Brinmosnnenue u
3almTa
nabopaTopHOU
paboThI

1. ConpoTHBII€HNE TPOBOAHUKOB.

2. 3akoH OMa 11l OJHOPOJHOTO U
HEOJITHOPOJHOIO Y4acTKa AJIEKTPUUYECKOM
LENH.

3. 3akoH Oma B nuddepeHnmantbHon
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dhopwme.

4. CoenuHeHne MpoBOIHUKOB.
5. 3akonbel  Kupxropa w  wux

IIPUMCHCHUC.

Pabora Ne 4. OmpeneneHue eMKOCTH
KOHJICHCATOpa OaTMCTHYECKUM
METOJIOM.

Brinosinenue u
3aIuTa
1abopaTopHOit
paboThl

1. DnexTpoeMKOCTh NPOBOJIHUKA,
€IMHULIBl U3MEPEHHUSL.

2. Kounpnencarop. EMkocTh
KOHJIEHCaTopa.

3. DHeprus 3apsKEHHOTO
KOHJIEHCaTopa.

4. TIIOTHOCTH 3HEPIUU NEKTPUUYECKOTO
HOJISL.

5. CoenuHeHHe KOHJEHCATOPOB B
Oatapero. CBs3b 3apsiia OaTapeu u
HAINpPSHKEHUS C 3apSA0M OTAEITBHBIX
KOHJIEHCATOPOB U HANPsHKEHUEM Ha HUX.
6. [Ipunuun neiicTBus
0aJUIMCTUYECKOTO IaJIbBAHOMETPA.

Onruka S cemectp

Pabora Ne 2. Onpenenenne paanyca
KPUBU3HBI JIMH3BI C TOMOILBIO KOJIEI]
Hprotona.

Brinosinenue u
3aIuTa
nabopaTopHOi
paboThl

1. Ilpm KAKUX YCIIOBHSIX
HaOMrogaeTCs HHTEPPEPECHITUS?

2. Kakum oOpa3zoM mody4aroTcs
KOT€pEHTHbBIE BOJIHBI?

3. OOBsCHUTH BO3HUKHOBEHHE
koienr HpioTOHA B OTpaXEHHOM U
MIPOXO/IAIIEM CBETE.

4.  Tlouemy B LIEHTpE
UHTEp(PEPEHITMOHHON KapTUHBI WHOTIA
Ha0II01aeTCsl TEMHOE ISITHO, a WHOTJA
cBetoe?

5. MoxHO 1M C  IOMOIIBIO
YCTaHOBKH, MCIIOJIb3yeMON B pabore,
Ha0JII0aTh TIOJIOCHI PAaBHOTO HAKJIOHA?
6. MOXHO M OIIPEEIUTh PATUYC
KPUBU3HBI IOBEPXHOCTH JIMH3BI TIPU
HAJIMYUU B [ICHTPE
uHTEp(PEPEHITMOHHON KapTUHBI
CBETJIOrO MsiTHA?

Pabora Ne 9. M3yuenue BpaiieHHs
IUIOCKOCTU TOJIIPU3ALMM  PACTBOPOM
caxapa B BOJE.

Brimonuenue u
3armTa
nabopaTopHOM
paboTsl

1. UYro TaKoe CIIEKTpaJbHas
IUIOTHOCTH SHEPreTUYECKON
CBETUMOCTHU?

2.  Kak yCTPOEH ONTUYECKUHN

IIUPOMETP ISl U3MEPEHUS SPKOCTHOM
TeMIlepaTypbl?

3. Yro Takoe sipKOCTHas
Temneparypa?

Puzuka aTroMa, apa 1 JIeMEeHTAPHBIX YacThl 6 cemecTp

Pabora Ne 1. HUccienoBanue
aTOMapHOTO CIIEKTPa BOAOPOIa

Brinmonnenue u
3almTa
nabopaTopHOU
paboThI

1. Kakum o0pa3oM B030yxknaroTcs
JUHENYaTele CEKTPBI Bogopoaa?

2. YCTpOHCTBO  CHEKTpOCKONa |
MOHOXPOMATOpa; HAYEPTUTH XOJ JIydeit
B 9TUX NpUOOpax.
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3. Kak  0ObsACHMTH  MOSIBICHHE
CIa0bIX TOJOC B CHEKTPE H3ITyYCHHS
BOJIOPOAHOU TPYOKH?

4. Ilouemy mpusMma B CHEKTPOCKOIE
YCTaHABIMBAETCS IO HAMMEHbIIUM
YIIIOM OTKJIOHEHUS? Korpa
1enecooOpa3Ha Takasi ycTaHOBKa?

5. Tlouemy uzo0paxeHus
CHEKTPAJIbHBIX JIMHUNA UCKPUBJICHBI?

Pabora Ne 2. UccnenoBanue

Brinonnenue n

CTAaIMOHAPHBIX COCT OSIHHMIM aToOMa I'eJIvs 3amura

1abopaTopHOit
paboThl

1. KakumMu KBAaHTOBBIMH YHUCIIAMU
OTIPEICIIAIOTCS COCTOSTHUSI DJICKTPOHOB
B MHOT'O3JIEKTPOHHBIX aTomMax?

2. B uem paznuuue MEXIy OpPTO- U

naparenuem?
3. Kakue ¢usuyeckue mporecchl
IIPOUCXOAAT B OayioHe pu

npoBesieHnu onbiToB @panka-I'epua?
4.  Jlng gero B onbiTax PpaHka-
I'epua Mexay aHOAOM U CETKOU
CO3/71aeTCsl HEOOJIBIIIOE TOPMO3SAIIEE
mmoJe?

CIIMCOK BOITPOCOB K OK3AMEHY (mexanuka)

2 cemecTp

1. MarepuanpHas TOYKa M €€ KHHEMAaTUYeCKHE XapaKTepPUCTUKU. BeKTopbl MOJI0KEeHUs,
IepeMENIeHUs, CKOPOCTU U yCKOpeHHUs. [IpoiieHHBIN ITyTh.
JIBUKEHUE TOUKU C TIOCTOSSHHBIM YCKOPEHHUEM.
JIBrMKEHNE TOYKH IO OKPYKHOCTHU. YTJIOBBIE IEPEMEILIEHHE, CKOPOCTh U YCKOPEHUE TOYKH.

I[BI/I)KCHI/IG TOYKH I10 OKPYKHOCTHU C IMTOCTOAHHBIM YI'JIOBBIM YCKOPCHHUCM.

2
3
4, CBs13b IMHEHHBIX B YIJIOBBIX XaPAKTCPUCTHUK IMPU ABUKCHUHN TOYKU IO OKPYKHOCTHU.
5
6

Kunemaruka Mexanudeckoro kojebaTtensHoro apwxkeHus. [lepuon, yacrora, daza u ammTyaa
koJnebanuit. CMeleHne, CKOpoCTh U YCKOPEHHUE KOJIEOTIOMENHCs TOUKH.
7 Crnoxenue xonebanuil. Metoa BekTopHbIX quarpamm. Ourypst Jlnccaxy.
8.  MHepumanbHbBIE CUCTEMBI OTcueTa. [I[puHImIT oTHOCHTENbHOCTH [ anmes.
9

3axoHbsl HeroTOHA.

10. Cwma u Macca. 3akoHbBI JUHAMHUKHA HBOTOHA.
11. 3axonsl quHAMUKKM HbroTOHA.

12. 3akoHbI JUHAMHKHU CUCTEMbBI MAaTCPUAJIBHBIX TOYCK.
13. HeI/IHepL[I/IaJ'H:HBIC cucTeMbl oTcueta. CHibl HUHCPpIUU.

14. Hmnynbsc MaTepuanbHON TOYKHU, UMITYJIBC CUJIBI, OOIIMIA BUJT BTOpOro 3akoHa HpioToHa.
15. HMmnynbc cucTeMbl MaTE€pUaIbHbBIX TOYEK. 3aKOH COXPAaHEHHUSI UMITYJIbCA CUCTEMBI.
16. HWmmynbc cuCcTeMBl MaTepHATBHBIX TOUEK. Y paBHEHHE N3MEHEHHSI HMITYJIhCa, 3aKOH COXPaHeHHS

HUMITYyJIbCA.

17. Hmnynsc cucTeMbl MaTepUAIBbHBIX TOUeK. JIBI)KEHHE IEHTpa Macc.
18. IlenTp Macc cUCTEMBI U €ro CBOMCTBa. /IBMKeHne eHTpa Macc oI IEUCTBHEM BHEIIHUX CHUIL
19. IenTpbl Macc TBEPIBIX TEJ MPOCTEHIINX (HOpPM.
20. JIBmKeHHe CHCTEMBI IBYyX MaTepHalbHBIX ToueK. [IpuBenenHas Macca.
COXpaHEHMsl K aHalu3y YOpyroro yzaapa (LEHTPaJbHOIO U

21. TlpumeHeHHE 3aKOHOB
HELEHTPaJIbHOIO).

22. IlpumeHeHHE 3aKOHOB COXPAHEHHUS K aHAJIN3y HEYNPYroro yaapa, IpuBeIeHHas Macca.
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23.
24,
25.
26.

27.

28.

29.
30.
31.
32.
33.

34.

35.

36.
37.
38.
39.
40.
41.

42.
43.

44,
45.
46.
47.

48.
49,

50.
51.
52.
53.
54,
55.

56.
S57.
58.
59.
60.

JIBrb>keHUE Tel ¢ IepeMeHHOoM Maccoi. YpaBHeHue Memepckoro. @opmyia [{nonkoBckoro.
3aKoH BCEMUPHOTO TATOTEHUSI U 3aKOHbI Kerepa.

CBoboanoe nagenue. Kocmuueckue ckopocTu.

HekoncepBaruBHble cuiibl. TpeHHE ITOKOSI, CKOJIBKEHUS U KaUeHUs. 3HAUEHUE TPEHUS B IPUPOJIE
U TEXHUKE.

Onucanue OBMKEHMSI TOUKM 10 OTHOLIEHMIO K TpaekTopuu. HopmanpHOe, TaHreHUuanbHOE U
MIOJIHOE YCKOPEHHMSI.

Pabora cunbl. Kunernueckas sHeprus MaTepUualbHONW TOYKH, KHHETHYECKAsi YHEPTUSl CHCTEMBI.
Teopema Kenwura.

[Tonnas mexaHn4eckasi SHEPrus CUCTEMbI. 3AKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.
[ToTeHunanpHble (KOHCEPBATUBHBIE) CUIIBI, IOTEHIMAJIbHASL DHEPT U] CUCTEMBI.

OHeprus. B3auMoCBs3b MacChl U SJHEPTUH B CHELUAIBHOW TEOPUH OTHOCUTEIBHOCTH.

[TosHas sHEPrusl MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHUSI SHEPTUU.

MoMeHT uMIylbca MAaTepUaJbHOM TOYKM M MOMEHT CHUJIbl (OTHOCHUTEIBHO TOYKU U
OTHOCHUTEJIHO OCH). 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA.

[locTynarenbHOE€ W BpallatelbHOE ABUKEHUE TBEPAOrO TejJa, MTHOBEHHAs OCh BpallCHUS,
BEKTOp OECKOHEYHO MaJIoro MOBOPOTA.

JIBrkeHue TBEPAOro Tela OTHOCUTEIBHO HEMOJBMKHOM OCH. MOMEHT HMIyJbCa, MOMEHT
VMHEpLUH Tela OTHOCUTEIIBHO OCH.

MoOMEHT uMITyJIbCa CUCTEMBI. 3AKOHBI COXPAaHEHHSI 1 U3MEHEHUSI MOMEHTA UMITYJIbCa.

OcCHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHUSL.

Mowment unepuuu. Teopema llTelinepa—Iroiirenca. MoOMEHT UHEPIIMU TOHKOTO CTEPKHSI.
MowmeHT nnepuuu. ['1aBHbIE OCH HHEPLMH TBEPAOTO Tejla. MOMEHT MHEPLUU TOHKOI'O JAHCKA.
MoOMEHThI HHEPLIMH NPSAMOYTOJIBHOTO HNapalIeNIeUIeAa, KPYTOBOIO HIWIMHIPA U SJUTUIICOU/IA.
CBsi3p MOMEHTa CWJIbl C YIJIOBBIM YCKOPEHHEM IIPH BpALICHUM TBEPAOIO TeJla OTHOCUTEIIBHO
OCH.

I'upockor, npereccus THpOCKOoIa.

PaboTta © MOIIHOCTH NpU BpalaTeIbHOM JBMKEHUH. KnHeTHueckas SHeprus Bpallarollerocs
Tena.

Kunernueckas 3Heprusi TBEpAOro Tela.

VYcnoBust paBHOBECHUS TBEPAOTO TeJA, BUIbI PABHOBECHS.

IIpocTeie MEXaHU3MBI.

[IpyxuHHBINA, MaTeMaTuyeckui, pusndeckuii MassTHUKU. COOCTBEHHbBIE YACTOThl U TEPUOJbI
Kosie0aHUH ATUX MasTHUKOB.

[Ipyx*uHHBINA MasTHUK. 3aKOH COXPAHEHUS SHEPTUH NPU KOJICOaHUSIX.

3aryxatomue KojeOaHWs, MX XapaKTepUCTUKU  (Iepuosl, KOIPPHUIMEHT 3aTyxaHus,
Jorapu(pMUUECKUil TEKPEMEHT, J0OPOTHOCTB).

BeinyxaeHHble KojeOaHus Koe0aTeIbHbIX CUCTEM. SIBlIeHUE pe30oHaHca.

Hamnpspxenune, abcomoTHast 1 OTHOCUTENbHAS aegopmanun. 3akoH ['yka.

Hedopmarus TBEpOro Tena, BUAb qegopmanuu. 3akoH ['yka. DHeprus ynpyroi negopmanuu.
JlaBieHne B mokosIeics >KuIKOCTH, CUla AaBlieHUs. 3aKkoH [lackas.

3akoH Apxumea. Y cI0BHE IJIaBaHUS Tell.

Pacnipenenenne naBieHHsT ¢ BBICOTOM B TOJI€ TSDKECTH. BrlTankuBaromas cuia. 3akoH
Apxumena.

CranuoHapHO€e JaMHHAPHOE TEYEHHE KUAKOCTH, TPYOKH TOKa, ypaBHEHHE HEPa3pbIBHOCTH.
YpasHeHue beprymn.

VYnupyrue BosHbI. YpaBHEHHUE IIIOCKON Oeryiiei BOJIHbBI U €€ XapaKTepPUCTUKH.

BonnoBoe ypaBHeHMe. CKOpOCTh ypyroil BOJHbL. YIIbTpa3ByK, IPUMEHEHHUE.

DHEPreTUYEeCKUe XapaKTEePUCTHKU IUIOCKOM Oerymieil ympyrod BoaHbl. [loTok 53Hepruw,
IJIOTHOCTB ITOTOKA 3HEprun. Bekrop YMoBa.

CIIMCOK BOITPOCOB K 9K3AMEHY (MonexynsipHas ¢pu3nKa ¥ TEPMOJANHAMHKA)
3 cemecTp
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11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

=

WCoNURWN

11.
12.

13.
14.

15.
16.

HaBnenne raza. AOcomioTHas Temreparypa. Mnpeanbnenii ra3. I['a3oBeie 3akonbl (boins-
Mapuortra, ['eit-JIroccaka).

Mopenb nieanbHOro rasa.

VYpasnenue Knanelipona-Menaeneesa.

OcCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH UI€aIbHOTO rasa.

Pacnpenenenne ckopocreii mo MakcBemny. Pacnpenenenue sHeprum MoOJIEKYJ HO CTENEHSIM
CBOOO/BI.

Bbapomerpuueckas popmyna.

CpenHee 4KCIIO CTOJIKHOBEHUN U CpeHSS AJIMHA CBOOOIHOTO Mpodera MOIeKyJI.

SBnenus nepenoca (auddys3us, TEIIONPOBOAHOCTD), BHYTPEHHEE TPEHHE.

BuyTtpennsis sueprus.

Yucno cremeHedl cBOOOJBI MOJIEKYJIBI. 3aKOH PAaBHOMEPHOTO pAacHpeleNeHHsl >HEPruu 10
CTETEHSIM CBOOO/IbI.

TepmoaunHamuueckass cucrema. TepMOAMHAMHYECKOE paBHOBecHe. [lapameTpbl COCTOSIHUS.
BuyTtpennsis sueprus.

IIepBoe Ha4yaJI0 TEPMOJANHAMHUKHU.

TennmoeMkocTh. YpaBHeHue Maiiepa.

Pabora ra3a npu u3sMeHeHHH ero oobeMa.

[IpumeneHne mnepBOro Hauvajga TEPMOIAMHAMHKH K H30IpoleccaM (M30XOpHBINA, H300apHbIH,
MU30TEPMHUUYECKUN).

Anmnabaruyeckuii mporecc. YpaBuenue [lyaccona. Pabota npu annabaruyeckom mpoiiecce.
O6parumbie u HeoOpaTumMble porecchl. [ukibl. Bropoe Havano TepMoauHaMUKH.

Hukn KapHo u ero ko3 QuIMeHT moae3Horo AeUCTBUS Ul UCAIbHOTO Ta3a.

PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.

CsoiictBa xxunkocreil. [lanenne Jlannaca. CmaunBanue. KanusuisspHsle SsBIEHUS.

TBepasle Tena. da30BbIe MEPEXOIBI.

[TonmMeps! U )KUJIKHE KPUCTAILIIB.

CITMCOK BOITPOCOB K DK3AMEHY (a1neKkTpu4ecTBO 1 MarHeTH3M)
4 cemecTp

OnexTpuueckue 3apsapl U noss. CBOMCTBa AJIEKTPUUECKOrO 3apsijia: Ba BUIA 3apsaoB, 3aKOH
COXPAHEHHUS U AUCKPETHOCTD 3aps0B, JIEMEHTaPHbIN 3apsil.

N3yuenue anekTpomMarHuTHhIX BosiH. OnbIThl ['epra.

3axoH Kynona. Hanps»ke€HHOCTB 2JIEKTPOCTaTUYECKOTO TTOJIA.

BonHoBoe ypaBHeHHE. DeKTPOMarHUTHBIE BOJIHBI B BAKYYME, CKOPOCTh UX PaCHpOCTPaHEHUSI.
HanpsikeHHOCTD 10JIsl TOUEYHOTO 3apsKEHHOTO TEa.

Buxpesoe anekrpudeckoe nose. Tok cMenienus, cucteMa ypaBHeHUs MakcBesia.

[TpyHIMI Cynepno3uLUK dIEKTPUUECKUX MOIEH.

BreinyxaeHHble KosiebaHus B KOHTYpE.

HanpspkeHHOCTP M moTeHuuMan mnois aunond. /lunoabs BO  BHEHNIHEM OJHOPOJHOM U
HEOJIHOPOJAHOM TIOJIE.

Onexktpuueckuil kosjeOaTtenbHbI KOHTYp. CoOcTBeHHble Konebanus. Popmyna TomcoHa.
3aTyxatromue KojieOaHusl.

IToTtok BekTOpa HanpsxeHHOCTH. Teopema Octporpaackoro-I'aycca.

PaGora u MomHocTh nepeMeHHOro mnoka. Ilepemaya 37€KTpPO’HEPrMM HA PACCTOSHUU.
Tpancdopmatop.

[Ipumenenne Teopembl Octporpaackoro-I'aycca k pacuery mosist O0e3rpaHUYHOM PaBHOMEPHO
3apsKEHHOU IIJIOCKOCTH.

@da30BbIE AMarpaMMbl U METOJI KOMIJIEKCHBIX aMIUTUTY/.

PaboTa cuit 31eKTpoCTaTUYecKOro MoJst Mo MepeMeIIeHUIo 3apsKeHHbIX. [loTeHnnan.

Pesucrop, karymnika HHIYKTUBHOCTH, KOHJIEHCATOP B LIENH EPEMEHHOIO TOKA.
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17.
18.
19.
20.

21.
22.
23.
24,

25.
26.

217.
28.

29.

30.
31.

32.
33.
34.

35.
36.
37.

38.

39.
40.
41.

42.
43.
44,
45.

46.
47.
48.
49,
50.
51.
52.

=

OKBUIIOTEHIMANIBHBIE IOBEPXHOCTH. CBs3b NOTEHIINAA U HAIIPSDKEHHOCTH TOJIA.

3axon OMa 11 Leneil nepeMeHHoro Toka. Pezonasc.

IToTeHnman noss TOYEUHOro 3apsyKEHHOrO Teja, CUCTEMBI TOUEUHBIX 3apSKEHHBIX TEII.
[Tonyuyenue nepemennoro JJIC. KasucrauumonapHsie TOKH. JleCTByroIee 3HAUYEHHUE CHIIbI
IIEPEMEHHOT'0 TOKA.

Pacnipenenenue 3aps0B B 3apsyKEHHOM ITPOBOJHHUKE. DKBUIIOTEHIIMAILHOCTD ITPOBOAHMKA.
OHeprus U IIOTHOCTb YHEPIMH MarHUTHOI'O MOJIS.

ONEKTPOEMKOCTh YEAUHEHHOI'O IPOBOAHUKA. DJIEKTPOEMKOCTh KOHIEHCATOPA.

SBnenne 3neKTpoMarHUTHOM HMHAYKIUU. OmnbiTel @Papages. 3aKOH 3JIEKTPOMATHUTHOMU
unaykiuu. [Ipasuno Jlenua.

EmkocTh minockoro konaeHcaropa. CoeiMHEHNE KOHAEHCATOPOB.

Marnutomexanudeckue spieHus. OObsicHeHHe Iua-, map-, ¢peppoMarsHeTuzma. MarHuTHBIHN
rucrepesuc. I1ocTosIHHBIE MATHUTBHI.

OHeprus 3apsHKEHHOrO IIPOBOJAHMKA.

MaruautHoe nosie B MarHeTukax. HamaranueHHocts. CBsA3b MHAYKTUBHOCTH U HAPSYKEHHOCTH.
3aKOH IIOJIHOT'O TOKA.

Wunykuust  snektpocratudyeckoro mois. JuanekTpuueckas —MpOHMLI@eMOCTb. Teopema
Octporpaanckoro-I'aycca nis noss B AUIIEKTPUKE.

Cuna Jlopenua. OmnpezienieHre yaeabpHOro 3apsjia JIeKTPOHa.

OHeprus 3apsHKEHHOr0 MPOBOJHUKA. JHEPTUs 3apsLKEHHOT0 KoHAeHcaropa. I1noTHoCTs sHEprun
ANEKTPOCTATUYECKOTO TTOJIS.

Cuna, neficTByIOIas Ha 3JIEKTPUYECKUM TOK B MarHUTHOM nosie. Popmyna Ammepa.
B3anmopeictBrue TokoB. MarautHoe nose Toka. MHIyKIys MariuTHOTO MOJIA.
CaMocCTOATENbHBI U HECAMOCTOSITENIBHBIM 3apsii B rase. BonbTammepHas XapaKTepUCTHKA
3apsija B rase.

[upkynsanus BEKTOpa NHAYKIIMA MarHUTHOTO TOJIS.

[IpoBoaumocTh 351eKTpoauTOB. 3aKoH OMa 1Jis ANEeKTPONIUTOB. 3akoHbl Dapases.

3akoH buno-Casapa-Jlamnaca. MWMHayknusg MarHMTHOro 1O HPSAMOro, KpYroBoro u
COJIEHOUJAIbHOT'O TOKOB.

CropoHHME CHIIBL. DIEKTPOABIDKYIIAsA cuila. 3akoH Oma A ydacTka 1nenw, coaepxarero 2J1C
U JIJ1S1 3aMKHYTOU LIETIH.

Onexrpuuecknii Tok. Cuita Toka. [ImoTHOCTS TOKA.

[IpumecHas MpOBOAMMOCTD MOJYIIPOBOIHUKOB. [101ynpOBOAHUKOBBIE AUOBI U TPAH3UCTOPHI.
CoOcTBeHHass TMPOBOAMMOCTh MOJYNPOBOJHUKOB, €€ 3aBHUCHUMOCTh OT TeMIepaTypbl U
OCBEILEHHOCTH.

Huddepenunanshas popma 3akoHa Oma.

PaboTa 1 MOIITHOCTH 1IeNU MOCTOSIHHOTO TOKa. 3akoH Jlxoyns-Jlenna.

DNEKTPUUECKUH TOK B BaKyyMe. DJIIEKTPOHHAs JIaMIIa (MO, TPUOA).

N3o06perenue panuocssizu IlomoBeiM A.C. mpuHOMN paguocBsizu U paguonokanuu. [lkana
AJIEKTPOMArHUTHBIX BOJIH.

PaszserBnennsie nienu. [paBuno Kupxroda.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb METAIIIIOB.
[Tonsapusie u HenospHbIe MOeKybl. [lonsgpuzanus audnexkTpukoB. [1onsipu30BaHHOCTS.

Bunsl pazpsaioB (Tieronuii, 1yroBoii, ICKpOBOWH U KOPOHHBIN).

O/1C camonHykuny. MHIyKTUBHOCTD MPOBO/IHUKA.

Karoansle nyun. [Tonarue o nmiasme. Mcnonb3oBaHUe ra30BbIX Pa3psioB B TEXHUKE.

3akon OMa 1t OJTHOPOIHOTO YYacTKa dJeKTpudecKoi rienu. ConmpoTHUBIEHNE TTPOBOIHUKA.

CIIMCOK BOITPOCOB K 9K3AMEHY (onTuka)
S cemecTp

Teopernyeckne OCHOBBI BOJIHOBOM ONTUKU. BonmHOBOEe ypaBHeHuE. [1l1ocKkue BOJIHEL.
doromeTpusi. JHEPreTUYECKHUE U BOJIHOBBIC BEJIMYMHBI, UX eIUHUIBL. KpuBas BUIHOCTH.
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3. Unrepdepennus cBera. KorepentHsie BonmHbL. CriocoObl ux monydenus. [IpocTpaHcTBeHHas u

BpEMEHHasi KOT€PEHTHOCTb.

[Tosocsl paBHOM TOJIIMHBI U paBHOTO HakJIoOHA. UHTEeppepoMeTpHI.

Hudpaxius csera. [Ipuanun I'rolirenca-dpenens. 3oap1 OpeHerns.

Hudpaxius Openens (Ha KpyrjaoM OTBEPCTUU U KPYTIIOM JIUCKE).

Hudpakius Opaynrodepa (Ha ogHOM 1menu, Ha TUPPAKIIMOHHON PEIIeTKe).

OcHOBHBIE XapaKTEPUCTUKH TUGPAKIIUOHHOMN PEIIeTKH.

Judpakius peHTreHoBckoro uznydenus. @opmyna Bynsda—bperra.

0. Teomerpuueckas ONTHKa KaK MMPeAETIbHBIN ciydall BOJTHOBOM onTuku. OCHOBHBIE MOHATUS (JIyd,

NapaKcHallbHbIE IMyYKH, UJIeaIbHAs ONTHYECKas CUCTEMA, COMPSIKEHHBIE TOUKH).

11. TIIpenomiueHue mydeit mpu3Moid, chepruuecKoil rpaHuIleld pa3aesna AByX cpell.

12. OnTuueckas cuia JUH3BIL.

13. ®dopmyna TUH3BL

14. T'naBuble U QoKabHbIE IOCKOCTH. OmnTHUueckue MpuOOpHI - JIyna, MUKPOCKOI, 3pUTeNbHas
TpyOa. YBenuuenue. [lpenen paszpeuienust (JInHEHHBIN, YIIIOBOM).

15. Tlonspusauus ceeta. [lonsipuzarops! u ananu3zaropsl. 3akoH Masroca.

16. /IBoiinoe iyuenpenomieHue. JIydeBbie MOBEPXHOCTH B OJTHOOCHBIX MOHOKPHCTAILIAX.

17. Onmnpenenenue HampaBieHuid BekTopa [loMHTHHra M BOJHOBOTO BEKTOpa B aHU30TPOMHBIX
cpenax.

18. Dmunruyeckas ¥ Kpyronas HOJSPU3ALIUS.

19. MHuTepdepeHuus IMHEHHO MOISPU30BAHHBIX BOJH.

20. ucnepcus cBeta. MeTOIbI ONpEesIeHNs CKOPOCTH CBETA.

21. ®dazoBas u rpynIoBast CKOPOCTb.

22. DnexTpoHHas (KJaccuuyecKas) TEOpHsl TUCHIEPCUU.

23. Paccesnume cBera MyTHOW cpenoil (paneeBckoe paccesHue). MOJIeKYIsIpHOE paccesHue.
KoMmb6unammonHoe paccesHue.

24. DkcnepuMeHTaJbHOE OOOCHOBAaHHE CHENHAIbHON TEOPHH  OTHOCHUTEILHOCTH  (OIIBITHI
Maiikenscona—Mopin, @uso, TayHca).

25. Dddodext Jomnepa.

26. TemnoBoe uznyuenue. 3akoH Kupxrodga, 3akon cmenienus Buna, 3akon Ctedana-bonbiivana.

27. ®opwmyna [Inanka.

28. ®otor(deKT: BHEUIHUNA, BHYTPEHHUH, BEHTUIbHBINA. OCHOBHbIE 3aKOHHBI.

29. DkcnepuMeHTaIbHOE 000CHOBaHUE (POTOHHON TCOPHH CBETA.

30. XapaxkTtepuctuku (poToHa (FHEPrusi, UMITYJIbC, MOMEHT UMITYJIbCA).

31. JlaBnenme cBeta. OmbiThl JleOeneBa. OObSCHEHHME HAaBJICHUS CBETa Ha OCHOBE BOJIHOBOM M
($oTOHHOI1 TeopuH.

32.  Ddodext Komnrona. KopmyckymsipHo-BotHOBOH ayanusM. ['unoresa ne bpoits.

RO ~NOOGOA

CIIMCOK BOITPOCOB K 9K3AMEHY (®u3zuka atoma, sapa 1 3JIEMEHTapHbIX YaCTHIL)
6 cemecTp

=

I'unoresa ne bpoiins. 3aBUCUMOCTB JTMHBI BOJIHBI 1€ Bpoiis OT Macchl M SHEPTUN YaCTHUIBI.

2.  Mopens aroma bopa-Peseppopaa. Iloctynmarer bopa. Pacuer »sHepretmuyeckux ypoBHH

BOJIOPOAOTIOOOHBIX HOHOB.

BriBog popmyinst Pesepdopaa.

4.  DKcnepUMEHTalIbHOE MOJATBEPXKJIEHUE AUCKPETHOCTH SHEPTreTUYEeCKUX ypoBHEH aToma. OMbITHI
®panka u ['epua.

5. Yacruna B OeCKOHEYHON OJTHOMEPHOM MOTEHLIMAILHOU siMe. PacueTr sHepreTuiyeckux ypoBHEH U

BEPOSITHOCTH OOHAPY)KEHUS YAaCTUILIbI B 3aJaHHOH 00J1aCTH SIMBI.

w

6. CnuH 1 MarHUTHBI MOMEHT 3JICKTPOHA.
7. MHorosnekTpoHHble aToMbl. KBanTOBBIC uncia L, S, J.
8. OO6nacTh 3HaYeHUH 1 (PU3MYECKHI CMBICIT KBAHTOBBIX 4mcen N, |, my, S, Ms.
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anemenToB J[.M. Menaeneena.

[IpaBmiio 3amoiHEeHHs] AJIEKTPOHHBIX O0OJIOUEK M IMOA000JO0YEK B MEPHOAMYECKON cHucTeMe

10. OcoOGeHHOCTH PEHTTEHOBCKHX CIIEKTPOB (CIUIOMIHBIX U XapaKTEPUCTHUECKHUX ). 3aKOH MO3IH.
11. W3nyuyenue aTomMa B MarHUTHOM ToJie: 3¢ ekt 3eemana (HOpMaIbHbIM U aHOMAJIbHBIN).
12. CnocoOwl co3maHusi cpelbl C HWHBEPCHOM 3aceleHHOCThI0 ypoBHEW. CHOHTaHHOE H
BBIHYKJICHHOE U3J1y4eHHE. JIazepsl.
13. MonekynsapHsie CHEKTpbl. BpaiaTenbHbie 1 KojebaTenbHble YPOBHH.
14, OOmwue 3aKOHBI PaJAMOAKTUBHOTO pacraga. AKTUBHOCTh PaJMOAKTHBHOIO MIperapaTa.
15. Bwugasl paaroaKTUBHBIX M3Iy4YE€HUN U UX CBOMCTRBA.
16. DkcnepuMeHTalbHbIE METOAbl HW3Y4YeHHs SACpHBIX u3NydeHui. HoHu3anmonHas Kamepa,
CUETYMKH, Kamepa BuiibcoHa u my3sIppKoBast Kamepa.
17. VYcrpoiicTBo u Ha3HaueHUE Macc-criekTporpada. M30Tonsl.
18. 3apsn u macca siapa. SnepHble CHIIbI U UX cBolicTBa. [Ipupona simepHbIX cuil.
19. Mogenu siapa (karnenabHas U 000J09eyHas).
20. 3aBUCHMOCTb yIEIBbHOI SHEPTHH CBS3H SApPA OT MACCOBOTO YHUCIIA.
21. [Ilpumepsl siaepHbIX peakmuif. OOIMEe XapaKTepUCTHKU. DHepreTudeckuit 3dpdext u mopor
SIZICPHOM pPEAKLIMH.
22. SlnepHas SHEpreTUKa U SKOJOTHS.
23. DneMeHTapHbIE YaCTULBI (OTpenenenue, knaccudukanus). KBapku, rimrooHbI.
24. OyHnamMeHTalbHbIE B3aUMOJCUCTBUA. AJPOHBI U JICNTOHBI. 3aKOH COXPAaHEHUs JIENTOHHBIX U
OapHOHHBIX YHCEI.
3aganus 1Jisl IPAKTHYECKOH MOATOTOBKHU
Tewma 3ansaTHS Ayn. 3aHATUSA 3anau
Bonpocsl k 3amuTe 1a00paTOpHBIX paboT
Mexannka 2 cemecTp
Kunemaruka Pemenue Teno GpOLICHO BEPTHKAIBHO BBEPX CO CKOPOCTHIO
3amadq 30 m/c. B HEKOTOPO# TOUKE OHO TTOOBIBAIIO ABAXKIBI

¢ wuHTepBaioM 2 c. Onpeaenuts BBICOTY, Ha

KOTOPOH HaXOAUTCS TOUKA.

JIaGoparophas pabota Ne 11.
N3yuenne 3aryxaromumx
KoJIeOaHUH U SIBJICHHS pe30HaHCa
TIPH BBIHY)KJCHHBIX KOJICOaHUSX.

Brimonxenue u
3ammTa
nabopaTopHOI
paboThI

Kak ompenenuts mnepuon KoyeOaHMHA MasTHHKA
CTaTUYECKUM M AMHAMHYECKHM CIIOCOO0aMu?

Uemy paBHO Bpems, 3a KOTOpPO€ aMIUIATYJa
3aTyxamlux KojlebaHuii yMeHbIaeTcs B € pas?
Kakoii Bug wumeer rpaduk  3aTyXaromux
KoJeOaHuit?

OKcnepuMeHTaJIbHasl YCTaHOBKA.

MouiekyasipHasi pu3uka v TepMOAMHAMHKA 3 ceMecTp
VYpaBHeHHE TEIJIOBOTO OanaHca Pemenue B cmech, cocTosiyto u3 5 Kr BOABI M 3 KI JIbJa,
3ama4 Bryctuiu 0.2 Kr BOASHOTO Tapa Hpy TeMmIepaType
100° C. Yro mnpomsoiiner? KaxoBa craHer
temneparypa cMmecu? Ilotepsimu npeHeOpedb.
Pabora Ne 2. Onpenenenue Bemmonnenue n | Tepmoannamudeckast cucTema.
BEJIUNYUHBI OTHOIIIEHUS 3armra TepMOJII/IHaMI/IIIeCKOG PaBHOBECHUE. HYJICBOG
TeIIOEMKOCTEil BO3/1yXa MpH nabopaTopHoii | HAYAIO TEPMOMHAMUKH. BHyTpenHnss sHeprus.
MOCTOSIHHOM JIaBJICHUH H TIPH paboThI Pabora u rernnora

OCTOSSHHOM 00OBEME.

ITonsTHe TEIJIOEMKOCTH. TemnoemkocTh
UJeadbHbIX a30B, OQHO-, IBYX- U MHOTOATOMHBIX
razoB

AnmabaTudeckuit MpoIIECC.
C)KMMaeMOCTb HEaTHHOTO Ta3a
Xon pabotel. BeiBoa pacueTHO# GOpMyIIHL.
DKCcrepuMeHTaIbHasl YCTaHOBKA.

AnmnabarHas

JIEKTPUYeCTBO H MarHeTusM 4 cemecTp
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SHCKTpOCTaTI/IKa Pemenue B BCpIIMHAX PABHOCTOPOHHEIO TPCYroOJIbHHKaA CO

3a1aq CTOPOHOH & HAXOJATCS TOUCUHbBIC, IECKTPUUCCKHE
3apsael +(, +q, -0. HaiiTu Hanps»KeHHOCTb
ANEKTPOCTATHYECCKOTO noJist B LEHTPE
TPEYTOJILHHKA.
Pabora Ne 4. Omnpenenenue | BoimonHeHHe U | DIeKTPOEMKOCTh MPOBOTHHKA, € IUHULIBI
€MKOCTH KOHJICHCATOpa | 3aluTa U3MEPCHUSL.
OAJUTHCTUYECKUM METOIIOM. naboparopuoii | Konnercarop. EMkocTs koHACHCATOpA.
paGoTHI DHeprus 3apsHKSHHOTO KOHICHCATOPA.

[110THOCTE HEPTUHN ANEKTPUUYECKOTO TOJIS.

CoenuHeHue KoHJEHcAaTOpoB B Oartapero. CBs3b
3apsiia  Oaraped M HampsHKEHHS C  3apsaoM
OTJIENbHBIX KOHJEHCATOPOB W HANpsKEHHEM Ha

HUX.
[TpuHIMDT JIECUCTBUS OAJNINCTUYECKOTO
raJlbBaHOMETpa.

OnTuka 5 cemectp

I'eomeTpuueckas onTuka Pemenue [IpenomMisomuii  yroa MpU3Mbl 45°, JIyu cBera

3amaq BBIXOJWT W3 MpPU3MBI IOJ TEM K€ YIVIOM, IOA

KakuM OH B Hee BxoauT. llpu »3ToM nyu
OTKJIOHACTCA OT II€PBOHAYAJIBHOI'O0 HaIlpaBJICHUSA
Ha  yroau 25°, OmnpenenuTs  NOKAa3aTeNb
IPEJIOMJICHHSI MaTEPHAJIbl IPU3MBI.

Pabora Ne 3. Omnpenenenne | Bemonnenne u | Judpakims @paynrodepa Ha 0HOMN MIEIH.

JUIMHBI ~ BOJIHBI C  TIOMOIIBIO | 3allIUTa BoiBecti hopMyy 3aBHCHMOCTH HHTEHCHBHOCTH
,Z[I/I(i)paKLII/IOHHOI?'I pELIETKH. J'Ia60paTOpHOI71 IuparupoBaHHOTO CBETAa Ha PELIETKE OT yrIja
paboThl JhpaKIIH.

Kak usmenutcs nudppakiiMoHHas KapTHHA OT JBYX
meneil 1O CpaBHEHHIO C  JAU(PaKIMOHHOM
KapTUHOM OT OTHOM 11enun?

Pu3uka aTromMa, AApa 1 JIeMEHTAPHBIX YacTul 6 cemMecTp

CrnexTp aroMa Bogopoaa Pemntenne AtoMm BOJIOpOJa H3Iy4aeT hoToH,
3a1a9 COOTBETCTBYIOIIMH  TEPEeXoAy  C HH3IIETO
BO30YXJeHHOTO YpoBHsS cepuu Jlaiimana. Kakyro
CKOPOCTh NMPUOOpETaeT aToM?

Pa6ora Ne 2. Uccnenosanie Brinonuenne n | KakuMy KBAaHTOBBIMHM YHCIAMH  ONIPEACIAIOTCS
p
CTallMOHAPHBIX COCTOSIHUI aToma 3ammra COCTOSIHUSL ~ DJIEKTPOHOB B MHOTOBJICKTPOHHBIX
renmst nabopaTopHoii | aromax?
pa6OTLI B uem pasianuune MEXay OpTOo- U HapaFeJII/IeM?

Kakue ¢usnyeckue Mmpomecchl NPOUCXOIAT B
Oaytone mpu npoBeaeHun onbiToB Opanka-I'epra?
Jns yero B onbiTax @panka-I'epa Mexay aHoq0M
W CETKOW CO3MaeTcsi HEOOIBIIOe TOPMO3SIIESe
moJje?

5.4. MeTtoanyeckue MaTepHaJbl, ONpee/siiolIMe NMPoueAypbl OLEeHWBAHUS 3HAHWI, YMEHMIi,
HABBIKOB M (WJIM) ONbITA [JAeATEJbHOCTH, XapPaKTepU3YIOIIMX IJTanbl (opMHUPOBaAHHUS
KOMITeTEeHIU I

B pamMkax oCBOEHHs NHUCUHMIUIMHBI MPETYCMOTPEHBI: BBINOJIHEHHWE U 3allldTa JabOpaTOPHBIX
paloT; peleHue 3aay; YCTHBIN OMpPOC; MpaKTHYeCcKast MOArOTOBKA.

ConocTtaBUMOCTh PEMTUHIOBBIX MOKa3aTelel CTyIEHTa M0 pa3HbIM AMCLHUILIMHAM U OajuIbHO-
PEUTHHTOBOW CHUCTEMBbI OLIEHKH YCIEBAaEMOCTH CTYJICHTOB OOECIEYMBACTCS MNPUHATHEM EIUHOTO
MEXaHW3Ma OIIEHKM 3HAaHWM CTYJEHTOB, BRIPAXKEHHOrO B Oaytax, coriacHo kotopomy 100 GammoB —
3TO TOJIHOE YCBOCHHE 3HAHMUU MO y4eOHOH IUCLUHMIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUAM y4eOHOMH
MIPOTrPaMMBI.
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MakcumManbHBIA pe3yabTaT, KOTOPBIA MOXKET OBITh TIOCTUTHYT CTYJICHTOM I10 KakioMy u3 biiokos
peiitunrosoii ouenku — 100 6amos.

OtBer oOyuwaromierocsi Ha 3a4€rTe C OILIGHKOW OIICHMBAaeTcs B Oaylax C Y4eTOM IIKAaJlbl
COOTBETCTBUS PEHTHUHTOBBIX OIICHOK MATHOAITHHBIM OLICHKAM.

B 3adeTHO-’K3aMEHALIMOHHYIO BEIOMOCTb M 3aUETHYIO KHW)KKY BBICTABJISIFOTCS OLIEHKH II0
NATHOAIITFHOM IIKaJIe U PeHTHHIOBBIE OIICHKH B Oajliax.

IIpu nmostydeHun CTyIEHTOM Ha 3a4€Te C OLICHKOW HEYJOBJIETBOPUTEIBHON OLIEHKH B BEIOMOCTb
BBICTABJISIETCSl PEUTUHIOBAs OlleHKa B Oayax (MeHblie 40 6ayioB), COOTBETCTBYIOIAs (PAKTHYECKUM
3HAHUAM (OTBETY) CTYJICHTA.

Kputepun oueHKH 3HaHMH CTYAEHTOB B paMKax KaKA0H y4yeOHOH IUCLMIUIMHBI WM TPYIII
JTMCLUIUIMH BBIPAOATHIBAIOTCS MPETIOIaBaTEeNIIMU COTIACOBAaHHO HA Kadeapax yHUBEPCUTETa UCXO.s
13 TpeOOBaHUIl 00pa30BaTENbHBIX CTaHIAPTOB.

IIxana oneHUBaHUSA DK3aMeHA.
Kpurepuu onieHuBanus bamnnbr
[TomHble W TOYHBIE OTBETHI Ha JBa BONPOCA 3a4CTHOTO WU
JK3aMeHalMoHHoro  Ouneta. (CB0oOOAHOE  BIAJCHHE  OCHOBHBIMHU
TEPMUHAMH ¥ TIOHATHSAMH Kypca; IMOCJEIOBATEeIbHOE U JIOTHYHOE 22-30
U3NIOKEHUE MaTepuaia Kypca;, 3aKOHYEHHBIE BBIBOABI U 00OOILIECHUS IO
TEME BOIPOCOB; HCUCPIBIBAIOIINE OTBETHl HA BOMPOCHI MPH CAaue
JK3aMeHa.
[TomHble W TOYHBIE OTBETHI Ha JBAa BOINPOCAa 3a4CTHOTO HIIU
9K3aMEHAIIMOHHOTO Omiiera. 3HaHHE OCHOBHBIX TEPMHUHOB U TOHSTUN
Kypca; TMOCIIEeIOBAaTEIbHOE W3JIOKEHUE MaTepualia Kypca; YMEHHE 15-21
dbopMynupoBaTh HEKOTOPHIE OOOOIIEHUS IO TEME BOMPOCOB; IOCTATOYHO
TIOJTHBIC OTBETHI Ha BOIIPOCHI MPH CJIade dK3aMeHA.
[TonmHblif ¥ TOYHBIA OTBET Ha OJMH BOMPOC 3a4YETHOTO HIIU
9K3aMCHAIIMOHHOTO Owiera. YIOBICTBOPUTEIIEHOE 3HAHWE OCHOBHBIX
TEPMHHOB W TIOHATUN Kypca; yIOBJIETBOPUTENbHOE 3HAHHE U BIAJICHUE 10-14
METOJJaMd W CPEACTBAMH  pEHICHHWS  3aJa4,  HEeJIOCTaTOYHO
noclea0BaTeIbHOe U3TI0KEHUE MaTepuana Kypca; yMEHHE
(bOopMyIUPOBATh OTJEIHHBIE BBIBOJBI M 000OIIEHHUS 110 TEME BOIPOCOB.
[TonmHbIif ¥ TOYHBI OTBET Ha OJMH BOMPOC 3a4YETHOTO HIIU
HK3aMEHAIIMOHHOTO OMIeTa U MEHee. 0-9

HTorosas mkaja BbICTABJIEHUA OICHKH ITO JUCHUIIJIMHE.

Orenka no 5-6amibHOMN Omnenka no 100-6annbHOIMA
CUCTEME CUCTEME
OTJIUIHO 81 -100
XOpOIIO 61 - 80
YIOBJICTBOPUTEIIHLHO 41 - 60
HEYJIOBJIETBOPUTEIBHO 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIHEYEHUME JUCHUIIJIMHbI

6.1. OcHoBHas iMTEpaTypa:

1. [TpommH, B. M. Ananu3 pe3ynbTaToOB M3MEPEHUH B IKCIEPUMEHTAIbHON (pu3mke : yueOHOE
nocobue / B. U. [Ipommn, B. I'. CugopoB. — Canxkr-Iletepoypr : Jlans, 2022. — 172 ¢. — Tekcr :
anexTponHbiii. — URL: https://e.lanbook.com/book/212651

2. CagenneB, U.B. Kypc obmieii ¢pusuku : yaed.mocodue mis By30B B 3-x 1. - CIIO. : Jlans, 2019.
— Teker: HenocpeaCTBEHHBIN
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https://e.lanbook.com/book/212651

3. CrapoBukoB, M. . BegeHue B skciepuMeHTaNIbHYIO (GU3UKY : ydeOHOe mocodue. — CaHKT-
[lerepOypr:  Jlawp, 2022. — 240 c. —  Teker: oamekrponnbii. —  URL:
https://e.lanbook.com/book/210155

6.2. JlonoJiHMTEILHAS JIUTEPATypa:

1. bammnaues, FO.A. ®yHnameHTanbHbBIE SKCIEPUMEHTHI PU3UKH : Kypc aekiuii / 10. A. bamnaues, /.
JI. borganos. - M. : JIEHAH/I, 2012. - 240c. — TekcT: HENOCPEACTBEHHBII

2. bepukamBuiu, B. II. Cratucruueckas oOpaOoTka NaHHBIX, IUIAHUPOBAHHME HSKCIEPUMEHTA U
ciy4aiiHble Tiporecchl : yueoHoe mocooue s By3oB / B. IIl. bepukamBmmm, C. I1. OcbkuH. — 2-¢
m3a. — MockBa : IOpaiit, 2023. — 164 c¢. — Tekcr : osnekrponnsii. — URL:
https://urait.ru/bcode/515268

3. bonmapes, b. B. Kypc o6meit ¢uzuku B 3 kH.: yueOHmk s By30B / b. B. bonmapes, H. II.
Kanammnukos, I'. I'. Ciupun. — 2-e m3a. — Mocksa : FOpaiit, 2023. — TekcT : 3MeKTPOHHBIA. —
URL:

https://urait.ru/bcode/532493

https://urait.ru/bcode/532032.

https://urait.ru/bcode/532034

4, bopnosckuit, I'. A. Obmas ¢usuka B 2 T. : yue6Hoe nocodbue amns By30B / I'. A. BopnoBckuii,
3. B. bypcuan. — 2-¢ u3zn. — Mocksa : FOpaiit, 2023. — Texkcer : snexkrponnsiii. — URL:
https://urait.ru/bcode/515228

https://urait.ru/bcode/515437

5. OcHOBBI TEOpHH IKCTIEpUMEHTa : yueOHoe nmocobue s By30B / O. A. I'opnenko, H. M. bop6aip, T.
I1. Moxaesa, A. C. IIpockypun. — 2-e¢ u3ng. — Mocksa : Opaiit, 2023. — 180 c. — Tekcer :
anekTponnsii. — URL: https://urait.ru/bcode/517904

6. Kocuno, A. JI. Meronbl GU3AYECKOTO IKCIEPUMEHTa : ydeOHoe mocobue s By3oB / A. ]I
Kocunos, A. I'. Koctropuna, O. A. bparun. — Mocksa : IOpaiit, 2022. — 86 c. — Tekcr :
anexktpounsii. — URL.: https://urait.ru/bcode/494206

7. Jlutaesckuit, JI. A. OOpaboTka SKCIIEpUMEHTAIBHBIX Pe3yIbTaTOB B Ta0OPATOPHOM MPAKTUKYME 10
¢dusuke : yueOHO-Meromuyeckoe mocooue / JI. A. Jluraeckmii, FO. M. CocHoBckuif. — OMCK :
OMI'VIIC, 2022. — 31 c. — Teker : anexrponnsii. — URL: https://e.lanbook.com/book/264449

8. ITapgenos, I1. C. ITpubopbl u MeTOABl dKCIIEpUMEHTANIbHON (u3uku : yuyedHoe nocobue / I1. C.
[Tapdenos, A. II. JlurBun, . A. Onumyk. — Cankr-Ilerep6ypr : HUY UTMO, 2017. — 71 c. —
Tekcr : anextponnsiii. — URL: https://e.lanbook.com/book/110425

9. Teopernueckoe M 3KCIEPUMEHTAIBHOE HCCIIEAOBAaHUE (PU3MKO-XMMHMUYECKHX CHUCTEM : ydeOHoe
nocobue / U. K. TI'apkymmn, M. A. Cyxapenko, A. B. bypuakoB [u ap.]. — Camapa : Camapckuit
rocyJapcTBeHHbIN TexHuueckuit yausepcurer, 9bC ACB, 2019. — 344 c. — TeKcT : 3J1eKTPOHHBIH.
— URL: https://www.iprbookshop.ru/111425.html

6.3. Pecypcobl nHpOPMALMOHHO-TEIEKOMMYHUKAUMOHHOM ceTH «AHTEepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snexkrponnas oubmuoreka http://elibrary.ru

7. METOANUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JTUCHUIIJINHBI

1. MGTO}II/I‘JCCKI/IG PEKOMCHAAINH IO MOATOTOBKE K NMPAKTHUYCCKUM 3aHATUAM.
2. MGTO}II/I‘JCCKI/IG PEKOMCHAIINU 10 OpraHu3alu CaMOCTOSITEILHOM pa6OTBI 10 JUCHHMITITIMHAM.

8. ”TH®OPMAILIMOHHBIE TEXHOJIOI'MU AJI1 OCYHECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE

JInneH3noHHOE NPOrpaMMHOe obecredeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

I/IH(I)OpMa[II/IOHHl)le CNIpaBOYHbIC CUCTEMBI:
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https://e.lanbook.com/book/210155
https://urait.ru/bcode/515268
https://urait.ru/bcode/532493
https://urait.ru/bcode/532032.
https://urait.ru/bcode/532034
https://urait.ru/bcode/515228
https://urait.ru/bcode/515437
https://urait.ru/bcode/517904
https://urait.ru/bcode/494206
https://e.lanbook.com/book/264449
https://e.lanbook.com/book/110425
https://www.iprbookshop.ru/111425.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

Cucrema 'APAHT
Cucrema «Koncynbrantlnrocy

[IpodeccronansHpIe 0a3bl JAHHBIX
fgosvo.ru — Iopran dexepalbHEIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAPTOB BBICIIEI0 00pa30BaHMs

pravo.gov.ru - OpunuanbHEI HHTEPHET-TIOPTAT IPaBOBOK MH(OpMAITHH

www.edu.ru — ®exepansusiii moptan Poccuiickoe o6pa3oBanme

CB000HO pacnpocTpaHseMoe MPOrpaMMHOE 00ecieyeHne, B TOM YHCIIE OTEYECTBEHHOTO ITPOU3BO/ICTBA
OMC Ilneep (nst Boctpon3BeieHUs DISKTPOHHBIX YueOHbIX Moayeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbBI

MarepuanbHO-TEXHHIECKOE 00eCIIeYeHNE AUCIIUTUINHBI BKJIFOYAET B CEOSL:

- y4eOHbIC ayAWTOPHH JUIl TPOBEACHHSA YYEOHBIX 3aHSATHH, OCHALICHHBIE OOOPYAOBAHHEM M TEXHHUYCCKHMHU
cpeacTBaMu  OOyUCHUS: yueOHON MeOenplo, JOCKOH, JeMOHCTPAllMOHHBIM OOOPYIOBAaHHEM, MEPCOHATBHBIMHU
KOMITBIOTEPAaMH, TIPOEKTOPOM;

- TIOMEUICHUS Ml CaMOCTOATENbHOM paboThl, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHHKOW C BO3MOKHOCTBHIO
MIOJKIJIIOYEHHEM K ceTH «MHTepHeT» n 00ecredeHneM A0CTyIIa K JIEKTPOHHOH HHPOPMaOHHO-00pa30BaTeIbHON Cpee.
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