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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMmy 0OakajaBpyiaTa [0 HampaB/IeHUIO TOATOTOBKWM/ —crietanbHOcTH  27.03.04
«YTpaB/ieHMe B TeXHUYECKUX CUCTeMax» HarpaB/eHHOCTH/Clielann3aluu «YTpaBjieHne U
MHpOpMaTHKa B TeXHUUECKUX cucTeMax». [luciumivHa peanusyetcsi Kadeapoi «Ne3».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHKe Y BbITYCKHUKA C/IelyHOIMX KOMIIeTeHLUI:

OIIK-1 «CriocobeH aHaTM3UPOBATh 3a/jaui POQeCCUOHATBHOM /eI TeTbHOCTH Ha OCHOBE
TIOJIO>KeHUH, 3aKOHOB ¥ METO/I0B B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTHKI»

OIIK-2 «CriocobeH ¢opmynrpoBath 3afaud MpodeccUoHaNbHON JlesATe/IbHOCTH Ha
OCHOBe 3HaHWM, NMPO(UIbHBIX pa3/ie/ioB MaTeMaTUYeCKUX U eCTeCTBEeHHOHAyUHbIX AWCLUIINH
(Mopynei)»

Cofep>kaHye JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroiiye (opMbl OpraHu3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbIe PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI TpeAyCMOTPEHbl Cefyrolje BHUbI KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOuUHasi aTrecTauyss B (opme 5k3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611asi TPyZOEMKOCTb OCBOEHMSI JUCLMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4yacoB.

S13bIK 0OyuUeHust TI0 IUCLIUTUIMHE «DYCCKUMN»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLIUTIIHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWN M HaBBIKOB B 00/1AaCTH €CTeCTBEHHBIX
Hayk;
- TpejloCTaBjeHde BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOW Cpefbl TIPerojaBaHusl il OCBOEHHS
TeXHUYECKUX [JUCLIUIIIVH.
1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMITETEHLIUSMU W/ KX YacTAMU. KomneTeHLIMM M MHJMKATOPbl UX JOCTW)KEHUs TPUBE/IEHBI B

Tabne 1.
Tabsuija 1 — [MepeueHb KOMIIETEHLIMI ¥ UHANKATOPOB UX IOCTVKEHUS
Kareropus (rpymnmna) Koz v HaumeHOBaHuMe Koz v HaumeHOBaHUe MHWKATOpa
KOMITIeTEeHLIUH KOMIIETEHLIUU JOCTV)KEHUs] KOMITeTeHL[UU
OIIK-1 CriocobeH
aHa/M3UpoBaTh
S p OIIK-1.3.1 3HaeT 0OCHOBHEIE MOJI0XKEHHS],
A . | 3aKOHBI U METO/Ibl eCTeCTBEHHbIX HAyK U
rpodeccuoHa/IbHOM
Ob6mmenpodeccroHanbHbIe | AesSTeTbHOCTH Ha MaTeMariii
" o OIIK-1.Y.1 ymeeT npuMeHsITh 6a30BbIe
KOMITeTeHLIUU OCHOBe TI0JIO’KEHUH,
eCTeCTBeHHOHayUYHbIe ¥ MaTeMaTHyecKue
3aKOHOB U MeTO/IOB B
3HaHUs [Jis pellieHus 3a7au
obmactu N
rpogeCcCMOHA/ILHOM JesiTeTbHOCTU
eCTeCTBeHHBIX HayK 1
MaTeMaTUK1
OIIK-2 Criocoben
¢dhopMynrpoBaTth
3ajaur
ripogeccuoHa/IbHOMU
esiTe/IbHOCTU Ha
A N OIIK-2.3.1 3HaeT npo¢ubHbIe pa3zenbl
ObienpodeccroHaibHbIe | OCHOBE 3HAHUH,
MaTeMaTUUeCKHUX U eCTeCTBeHHOHAyYHbIX
KOMITeTeHIUU MPOUIBHBIX
JTUCLIUTITAH
pasziesioB
MaTeMaTUUeCKUx 1
eCTeCTBeHHOHAYYHbIX
JTUCIIUTIAH
(Mozyneit)

2. Mecto gucuunauHsl B cTpyKrype OI1
IuciurivHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPHOOPETEHHBIX 00YUarOIIMUCS
[IpY U3yUYeHUU CeAYHOLUX JUCLUATIIAH:
- «MaremaTuka. AHaIUTUYeCKas TeOMeTpUd U JIMHeliHasg aarebpay,
- «Maremaruka. MareMaTUUYeCKHUU aHaInu3»,
-  «Maremaryka. Teopusi BeDOSITHOCTEH ¥ MAaTeMaTUYeCKasd CTaTUCTUKA.
3HaHuWs, MOMy4YeHHble MPU U3yUEHUM Marepuasa [JaHHOW AUCLIAILIMHBI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEeHHUU APYTUX JUCLUTIIH:
- «DJIEeKTPOTeXHUKAa»,

- «MarepuanoBeneHue,
- «3JJIEKTDOHHKA».




3. O6bem u TPyJ0eMKOCTb AUCLIUTITUHBI
IanHbie 06 001eM oObeMe AWCIUIUIUHBI, TPYJOEMKOCTU OT/IeNbHBIX BUZOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpe/ie/ieHre 3TOU TPYJOEMKOCTH 0 CeMeCTpaMm) Tpe/ICTaB/IeHbI B
Tabnie 2.

Tabsuija 2 — O6beM U TPYA0eMKOCThb AUCLIUATITMHbI

TpynoemMKOCTb [0 ceMecTpam
Nol No2 Neo3

Bup yue6HO# paboThI Bcero

1 2 3 4 5

O6was mpyo0oémKocmb OUCYUN/TUHbI, 13/ 468 6/ 216 3/ 108 4/ 144

3E/ (yac)
M3 HUX yacoe npakmu4eckoll N0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
ripakthueckue 3aHsTus (I13), (4ac) 51 17 17 17
nabopatopHsie pabots (JIP), (vac) 51 17 17 17
KypcoBo# npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (uJac) 90 54 36
CamocmosimenbHas paboma, Bcero (4ac) 174 94 40 40
< OK3.,
Buo npomescymouHoli ammecmayuu: 3auer,
mubd. 3auet, sk3ameH (3auet, Juddod. 3ay, ndd. IK3. ndd. IK3.
I3 33&1;, 3au.

4. CojeprkaHue IUCLUTIIHBI
4.1. PacrnipegeneHue TpyJO0eMKOCTU JUCLIMILIMHBI IO pa3/iesiaM v BUJaM 3aHATUM.
Pa3ziesnibl, TeMbl JUCLIMIUIMHBI U UX TPY/J0EMKOCTb MpUBeleHbl B Tabuuie 3.

Tabnwmiia 3 — Pa3esnbl, TeMbl JUCIMIIMHBI, UX TPY/I0eMKOCTh

Jlekypm | II3 | JIP | KIVKP | CP

Pasfienbl, TeMbl JUCLIMIUIMHEI (uac) | (uac)|(uac)| (uac) | (wac)

Cemectp 1

Pa3pen 1. ®Pusnueckue 0CHOBBI MeXaHUKH.
Tema 1.1. DyieMeHTbI KUHEMaTHKU.
Tema 1.2. [luHaMHKa MaTepyaJbHOU TOUKU U
TIOCTYTIATe/IbHOTO IBM)KEeHHST aOCOJTFOTHO TBEPZOTO
Tesa.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.
Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JBUKEHUS
abCoOTFOTHO TBEPAOTO TeJa.
Tema 1.5. TsaroreHue. D/1eMeHThI TEOPUH T10JIS.
Tema 1.6. PensiTUBHCTCKasi MexaHUKa.

11 6 6 31

Pa3pen 2. KosieOaHusi ¥ BOJTHBI.
Tema 2.1. 'apmoHUYeckre KonebaHusl.
Tema 2.2. 3aryxatoriue KoyebaHusl.
Tema 2.3. BoiHY>KeHHbIe KOeOaHusl. 11 6 6 31
Tema 2.4. Ynipyrue BOJIHBI.
Tema 2.5. [TpumeHeHue HU3MKKU KosieOaHWIA U BOJIH B
TeXHUKe.




Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (U3NKHU U
TepMOJAMHAMMKH.
Tema 3.1. MonekynsipHO-KUHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasbHble rasbl.
Tema 3.4. [IpumeHeHHe MOJIEKY/IIpHOM (GU3UKU U
TePMOJVHAMUKU B TeXHUKE.

12

32

WToro B cemecTpe:

34

17

17

94

CemecTp 2

Pa3zpen 4. D1eKTpocTaTHKA M 3aKOHBI IOCTOSTHHOT'0
TOKa.
Tema 4.1. DyieKTprUecKoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTprUYecKoe 1oJjie B JU3/eKTPUKaX.
Tema 4.3. TIpoOBOAHUKM B 3/1EKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/IeKTPUUYECKOrO MOJIS.
Tema 4.5. TToCcTOSIHHBIN 371€KTPUYECKUN TOK.

11

13

Pazgen 5. MarHeTusm.
Tema 5.1. MarHuTHoe 11071e B BaKyyMe.
Tema 5.2. DyileKTpOMarHuTHast UHAYKLUS.
Tema 5.3. MarHuTHoe 11071e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopyr MakcBesuia st
3J1eKTPOMAarHUTHOI O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHLus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogeicTBre 3/1eKTpPOMarHATHBIX BOJIH C
BeLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerioBoe M IFOMUHECLIEHTHOE U3JIyUYeHue.
Tema 7.2. ®oTo3¢dekT 1 ero nprMeHeHue.
Tema 7.3. Dddekr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuueckasi MMPOMeTpPUs.

11

13




Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIEKYJ/I U TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KoprnycKy/isipHO-BOJIHOBOM Ayaivi3M CBOUCTB
BeljecTBa. BosHel fie bpoiins.
Tema 8.3. CooTHOI1IeHHe Heompe/ie/leHHOCTeN
I'efizenbepra.
Tema 8.4. BonHoBasi GyHKLIUSI U ee CTaTUCTAYeCKUM 11 6 6 13
CMBICII.
Tema 8.5. O61jee ypaBHeHue LlIpeguHrepa. YpaBHeHUe
[IpeauHrepa A1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Pertenuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKHA aTOMOB U
MOJIEKY/I.

Pa3pen 9. ®u3uka aToMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PajioakTHBHBIN pacmaj,. 12 5 5 14
Tema 9.3. flepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTULIbL.

WToro B cemecTpe: 34 17 | 17 40

Wroro | 102 | 51 | 51 0 174

[IpakTueckass MOATOTOBKA 3aK/IKOYaeTCss B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyzayumed
npo¢eCCUOHAIBLHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSTUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITHI TIPHUBeZIeHO B Tabsiie 4.

Tabsmiia 4 — CofiepykaHue pas/ieioB v TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3zena Ha3sBaHue u cofiep>xaHue pas/iesioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopaenu B MexaHuke. CucteMa
orcueta. KuHemaTuKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaya
KMHEMaTUKA MaTepuaJbHOM TOYKU. TpaekTopus, AJIMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [TocTynatesnbHOe U BpaljaTebHOE ABMXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/lbHOe YCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMYUH TIPU BpalllaTe/IbHOM JIBMKEHUH.

Tema 1.2. [JuHamuka mamepuanbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbetoToHa. VHepuuasibHbIE
cucteMbl OTcuéTa. BTopoii 3akoH HreioToHa. Tperuii 3akoH HbrOTOHa.
[IpyHimn otHOocuTesnbHOCTU ["anmunes. Cuibl: ynpyrde Cuiibl, CUJIbI
TpeHus. [IpakTueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKA MaTepuajibHOW TOUKd. [ToHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. CucremMa LieHTpa MacC. YpaBHeHUe [BWKeHUs Tesa
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIMECs] BeJIMUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHCTeMBI.
[ToreHianbHas 3Heprus BO BHelllHeM IoJie cvil. IloTeHiuanbHas sHeprus
B3auMogeiicTBus. CBsi3b MeXXJy TMOTeHLMaJbHOM 3Heprues W mosem
KOHCEpBAaTUBHBIX CWI. 3aKOH COXpaHeHUsl MeXaHWYeCKOM >Heprum.
OHeprusi ympyrod JedopManyy. YC/IOBUSI paBHOBeCHSI MeXaHUUeCKOH
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue JByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT HuMIy/JbCa TBEpAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UNCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  [JUHaMHUKU
BpalllaTe/lbHOTO JIBWKeHUs1 TBepAoro Tena. KuHeTnueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCcemMupHOro TtaroteHus. Cuima Tsokecth U Bec. HeBecomocts. [lose
TSATOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie Tsarotenus. [loTeHman
nons TAroteHus. Kocmuueckue ckopocty. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbl UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCUTEeJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBaj, ero  HWHBApUAHTHOCTB.
PenatuBucrckui umnynbC. OCHOBHOE ypaBHEHME DeISITUBUCTCKOU
JvHamMuKy. KuHeTuyeckass SHeprusi pensiTUBUCTCKOM dYacTulibl. CBA3b
Maccel ¥ 3Hepruu. CBsi3b MeXX/ly SHepruer ¥ UMIYJ/IbCOM YaCTHULIbI.

Paznen 2.

Kosiebanus 1 BOJTHBI.

Tema 2.1. T'apmoHuueckue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHuii. MexaHuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUUECKUit
oct/iATop. [Ipy>KUHHBIM, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/1HBIE TApMOHMUECKHEe KOoiebaHus B KoiebaTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX
KosiebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX KosieOanuii. JuddepeHipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii U ero pelieHUe.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIuMTYa U (pa3a BbIHYKI€HHBIX
Konebanuii. Pe3oHaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii W ero pemeHue. BosHOBbIe Tmporiecchl. [IpopgosbHBIE |
roriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryimieli BosiHbL @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiume BOJIHBL. 3BYKOBbIe BOHBI. D¢ ekt [lornepa B aKyCTHKe.
YbTpasByK U €ro np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku KosebaHuil u 801H 8 mexHuke. IIpumepsl
rpuMeHeHust GU3NKHU Koyie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

OcCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOedabHblX 2d308.
CTaTuCcTUUeCKU W TepMOAUHAMUYeCKUd MeToAbl. OMbITHbIE 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KiamnelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHUE MOJIeKYJ/IIPHO-KUHEeTUUYECKOM TeOpUH HZea/bHbIX ra3oB. 3aKOH
Makcsesia 0 pacripefie/ieHU MOJIEKY/ U/lea/IbHOTO rasa o CKOPOCTSIM U
JHEprusiM  TeIJIOBOTO  [JBiWKeHusi.  bapomerpuueckas  ¢opmyra.
Pacripesienenvie bonbiMaHa. CpejjHee YWCIO CTOJKHOBEHUW M CPeJHSIS




JvHa  cBoOofHOTO  Tipobera  Mosekyn.  OrmnbITHOe — 0OOCHOBaHHe
MOJIEKYISIPHO-KUHETUYeCKOU TeOpUH. ABnenus repeHoca B
TePMO/IMHAMUUECKUX HEPABHOBECHBIX CUCTeMaX. Bakyym U MeTOAbl ero
nosiyueHusi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOuUHaMuku. Yucio cTerneHer CBOOO/bBI
MOJIeKyJIbl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHepruy I0 CTereHsIM
cBobozbl Mosekyn. IlepBoe Hawano TepMofguHamMuKM. Paborta rasa ripu
r3MeHeHUH ero obbema. TerioeMKocCThb. [IpyMeHeHHe IepBOro Hauasa
TEePMOAMHAMUKHY K H3ompoiieccaM. AznuabaTHeii riporjecc. [1osMTporHbIi
nporjecc. O6paTuMble U HeoOpaTuMble Tpoliecchl. Kpyrosoii mpotiecc.
OHTpONMs, ee CTaTUCTUYECKOe TOJIKOBaHHE U CBSA3b C TePMOAUHAMUUYECKON
BepOSITHOCTBIO. BTOpOe Hauasno TepMojvHaMUKU. TeruioBble ABUraTeNu U
xoJsiopunbHble MatuHel. Lukn KapHo v ero KITI a1 uaeansHoro rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl W TOTeHLUanbHasi SHepPrus
MEXMOJIEKY/IIPHOTO  B3aUMOJENCTBUA. YpaBHeHue Ban-zmep-Baanbca.
N3orepmbl  Bau-gep-Baasibca u  ux aHanv3. BHyTpeHHSIS 3Heprus
peasibHOTO ra3a. dpdekT xoyns-TomcoHa. CxKKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoAeKyaApHOU (DUBUKU U MepMOOUHAMUKU 8
MmexHuKe.

Paznen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
3/1eKTpUUecKoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe IioJie.
HanpskeHHOCTh  3/1eKTpOoCTaTUYecKoro mnosig. I[IpyHiomn cyrneprio3uyyu
sneKTpocTatuueckux Tosieid. Ilosme pgumosisa. Teopema TI'aycca pans
3/IeKTPOCTaTUYeCKoro Iosis B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKyisLys
BEKTOpa HalpsUKeHHOCTH  3/IeKTpocTrathueckoro mnosd.  [loreHuuan
3/1eKTPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT IOTeHLMasa.
OKBUIMOTeHLMa/IbHbIe TIOBEPXHOCTU. BbluncieHre pasHOCTH MOTEeHLUaI0B
T10 HaNPsKeHHOCTH T10JIS.

Tema 4.2. Dnekmpuueckoe nose 8 ousneKmpukax. TUIbl [AW3/71eKTPUKOB.
[Tonspusanus gusnekTpukoB. [Tossipr3oBaHHOCTb. Hanps>keHHOCTh 1071 B
JUSJIeKTpUKe.  JyeKTpuueckoe cmeljeHve. Teopema Taycca s
3/1eKTPOCTaTUYEeCKOI'o 110/ B AU3JIEKTPHKe. Y C/IOBUS Ha IpaHulie paszesa
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpo8OOHUKU 8 3/4eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
ye[MHeHHOro IpOBOAHUKA. KoHAeHcaTopbl. DHeprus CUCTeMbl 3apsi[ioB,
yeZJMHEeHHOr'0 IPOBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 3/1eKmMpuuecko20 nossi. DNeKTPUUeCKUM TOK, CAla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpspKeHue.

Tema 4.5. TlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owma.
CorpoTuB/ieHHe IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. IlpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX L]erei.

Pazpgen 5.

MarneTusm.

Tema 5.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle M €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMUTHOro nions. 3akoH Awmmepa. BsaumopeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi MNOCTOSIHHas. EWHUIBI MarHWTHOU
WHIYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIDKYyLerocsi 3apsiia. [lelicTBMe MarHWTHOTO TMOJsi Ha JABWKYLIMHCS




3apsA. [IBrkeHue 3apspKeHHBbIX YacTUL] B MarHUTHOM I10j1e. Y CKOpUTeJU
3apspkeHHbIX uactul. O¢dekt Xosmta. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHele M0/l COJIEHOWJA U TOPOUJa.
[ToTok BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 10 mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHass UHOyKyusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAyKUMK (omnbiTel Papasiest). 3akoH Papajes U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 SHepruu. BpailleHue paMKyd B MarHMTHOM MoJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMonHAyKLusA. ToKu mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 5.3. MacHumHoe none 6 egeujecmee. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHetTusM. HamarHuueHHOCT.
MarauTtHoe 1Mojie B BellleCTBe. Y(JIOBUA Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKH U WX  CBOWCTBa. [Ipupopga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 0451 31eKMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrtpuueckoe 1iose. Tok
cMelleHUsl. YpaBHeHUs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
OKCIlep¥MeHTalbHOe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrusi U
HMITY/IbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3yueHre AUMOIis.

Tema 5.5. IlpumeHeHue MmazHemu3ma 6 mexHuke. IIpuMmeHeHune
3/IeKTPOMAarHUTHBIX BOJIH. [IpYMeHeHre MarHeTu3Ma B TeXHUKe.

Pa3nen 6.

Omnruka.

Tema 6.1. MumepcpepeHyus ceema. Pa3BuTue TpejcTaBAeHUN O MPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepenivs cBeta. Metoasl HabmoeHUss WHTep(epeHIMHd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHWe UHTepdepeHLUH
CBeTa.

Tema 6.2. lugppakyus ceema. IpuHuun [toiireHca-®dpeHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [dudpakius OpeHesns
Ha KpyIJIOM OTBepCcTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOU
memu. [Jdudpakuus @PpayHrodepa Ha AUdpaKLMOHHOM — pelleTKe.
[IpocTpaHcTBeHHasi  pelieTka. PaccesHue cBeta. [udpakims Ha
MpOCTpPaHCTBeHHOU peliieTke. ®opmyna Bysbda-bparros. Pa3pernatoiiias
CTIOCOOHOCTH ONTHYECKHUX TTPUO0pOB. TToHsATHE 0 Tonorpaduu.

Tema 6.3. BzaumooOelicmgue 31eKMPOMA2HUMHbIX B0/H C 8eljeCcmeoM.
HOucnepcusi cBeTa. DJIeKTPOHHasi Teopusi fucrnepcyy cBeta. [lorsoijeHue
(abcop6brust) cBeta. Dddekt [doriepa. U3nyuenue YepeHkoBa-Basuosa.
Tema 6.4. INonspuzayus ceema. EcTeCcTBeHHBIN U TMOSIPU30BAaHHBIN CBeT.
[Monsipu3zaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOlHOe nyuenpenomieHue. [TosisipusaljioHHbIe TIPU3MBI
U T[OJApOUAbl. AHaMU3 IIO/ApU30BaHHOrO cBera. VICKyccTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre MI0CKOCTU MOsIpr3aLivu.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazgen 7.

KBanroBas onruka.

Tema 7.1. Tennogoe u MOMUHECUEHMHoe u3/ayueHue. Buabl v3nyuyeHus.
TeryioBoe u3nyyeHre W ero xapakTepuCTUKHU. 3akoH Kupxrodga. 3akoHbI
Credana-bonbimana u cMmenleHust Buna. ®opmynel Panes-IkuHca #
ITnaHka. JIroMUHeCLIeHIHS.




Tema 7.2. @omosgpgpekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
5¢dekTa. 3aKoHbl BHellHero (GoTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaTbHOe TIOATBEP K/[eHe KBAaHTOBBIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. Dppekm KomnmoHna. JHeprusi U umny/abC ¢otoHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMmeHTapHasi TEOpUsl.

Tema 7.4. EOUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1eKMPOMACHUMHOR20 U3/MyUYeHUSsl.

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHWUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKOW
MTUPOMETPUH.

Pa3gen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3sepdopga. JluHeliuathbiii crieKTp aToMa Bojjopofa. I[loctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/1Ho80lU Oyanusm ceoticmg sewjecmed. BosiHbi
Oe Bpolinsa. HekoTopble cBOMCTBA BOJH e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue ILlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULI.

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaekya. IIpuHLuI
MIPUYMHHOCTH B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU TIIPSIMOYTO/MBHOM «IOTEHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». IIpOXO’K[eHHe YacCTHI[bl CKBO3b
MOTeHLMabHbIN Hapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUI OCLIW/IZISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/71eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3IMuuMOCTH
TOXJeCTBeHHbIX yacTtull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTossHusIM. [loHsiTe 00 SHEepreTUYeCKUX YPOBHSIX.
MornekynsipHble  CrieKTpel.  KOMOWHaIlMOHHOe — paccessHHe — CBeTa.
[Tornowenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pasgen 9.

®du3nKa aTOMHOI0 sAApa.

Tema 9.1. Ceolicmea amomHbix sidep. Pa3mep, cocTaB U 3apsii aTOMHOTO
anpa. MaccoBoe ¥ 3apsifioBoe uMcia. JledeKT maccel U 3HEprus CBs3U
aapa. CnuH sijpa M ero MarHUTHbIM MOMEHT. fljepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoaxkmueHbili pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUAbL. 3aKOH pajuvoakTUBHOro  pacriaga. [lpaBunma  cmeleHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. Hewtpuno. ['amma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJIOLjeHre raMMa-Uu3/ayyeHus
(abdekr Meéccbayspa). Meroabl  HaAOMIOZEHHST W PErHMCTpaLvd
PaIM0aKTUBHBIX M3/Ty4YeHUU U YaCTHLI.

SAnepHble peaklMu U UX OCHOBHbIe THUIblL. ITo3uTpoH. Bera-rumroc-pacrag.
OneKTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SpepHble peakuu TMO0J JeUCTBHEM
HeUTPOHOB. Peakuus penenus sapa. Llennas peakuus penenus. Ilonsarue o
sifiepHoM SHepretuke. Peakiusi cuHTe3a aroMHbIX sifep. IIpobsema




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
WX CBOMCTBA. Me30HBI ¥ HUX CBOWCTBA. TUMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTull. YacTulbl ¥ aHTUYacTULibl. ['unepoHsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0eMKOCTb NpYBe/ieHbl B Tabmie 5.

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUYeCKUX TpynoéMKOCTb, o
1/ N MpakTUYeCKUX U a
3aHSATUN ” (gac)
m 3aHATHN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHemaTtuka v fuHaMUKa
1 1A Pemnienue 3amau 6 1
MaTepuasbHOU TOUKH
XapaKkTeprUCTHUKH BOJTHOBBIX
2 P P Perienue 3azau 6 2
MPOLeCCOB
MouJiekynsipHO-
3 y/Ap Pemienue 3amau 5 3
KMHeTHYeCcKasl Teopus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
3/71EKTPUYECKOT0 TOKA
WNHayKuys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemienue 3amau 6 5
TMOJISIX
WuTepdepentms
6 Pgeper1p, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOPOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh TPUBe/ieHbI B Tabmuiie 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No T MpaKTAYeCKO | paszen
1/ HaumeHoBaHMe 1abopaTopHbIX paboT* PYAOEMKOCTE i a
b > (1ac) MOATOTOBKH, | AUCLUII

(uac) JIUHBI
Cemectp 1

1 | MawmHa ATBya 4 1
2 | Masarauk Makcsesia 5)




3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/jyXe 4 2

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTU 5 4
KOH/leHcaTopa

6 Omnpegenenye y/ielbHOIO CONPOTHUBJIEHUS 4 4
TIPOBO/IHUKA
OnpejeneHrie ropu3oOHTaIbHON

7 | cocTaBnsitolei HaMpPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs1 3eMJIU

8 | Konbua HbroToHa 4 6

Cemectp 3

9 | IIpoBepka 3aKOHOB TeIJIOBOTO U3/1yUYeHUs! 4 7

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoadekra

11 Onpegenenye MYPUHBI 3allpeliéHHON 30HbI 5 8
TIO/TYTIPOBOJHUKOB

12 OnpesienieHrie SHePruM anbQa-yacTUl] Mo 4 9
1po0ery B BO3ZyXe

Bcero 51

IMpumeuarue: *membl 1a60pamopHbix pabom Ha cemecmp AGASIOMCSA 8APUAMUSHBIMU U ONpedeasiomcst Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
1/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBesia 1
3 | MasTauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezienieHe  yCKOpeHHWs] CBOOOJHOTO  TafieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpenenenue Ko3dbduieHTa BI3KOCTU BO3AyXa 3
11 | Onpepenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpesiesieHue y/1eJIbHOTO CONPOTUBJIEHUSI MPOBO/JHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBanye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MicceoBadyre pe30HaHCA B 37IEKTPUUYECKOM KojiebaTe/TbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371IeKTPOHa 4
18 OrnpesiesieHe  TOPU30HTATbHOM  COCTaBJISAIOIIEN  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | UccnenoBanue ructepesuca heppoMarHUTHBIX MaTepHasioB 5




20 | ViccnepoBanue B3aMMHOW MHAYKLMU 5
21 | VccemoBanye 3/1IeKTPUUECKUX KOIeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 3/1eKTPOHAa METO0M MarHeTpoHa 5
23 | burnipusma @PpeHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGDPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNOJIIpU3aLun
29 | BpaiieHue I0CKOCTH MOJIIPU3aLiun 6
30 | MaruuTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLiy 6
31 OrnpeseneHve JJIMH BOJIH  CIHEKTPaJbHBbIX JIMHUM C T[OMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto doTodaddekra 7
34 M3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIIeKTpOMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS MeETa/yIOB U 8
TIOTYTIPOBOAHUKOB OT TeMITepaTyphl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezeneHre SHePryuM anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHue SHepruu B-usnyueHus 9
4.5. BelImosHeHNe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Bujibl camocTosiTe/IbHOM paboThI U ee TPYA0eMKOCTb TIpUBe/IeHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 60 30 14 14
pucuuruinHel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 57 31 13 13
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 57 31 13 13
arrecrauuu (ITA)
Bcero: | 174 94 40 40

5. TlepeueHb yueOHO-METOJUUECKOTO 0OeCTIeueH st

JUTSI CAMOCTOSITe/TbHON Pab0ThI 00yUarOIIUXCs 10 AUCLATUTAHE (MO/YJTIO)

YueOHO-MeTOMYeCKHe MaTepuasbl [l CaMOCTOSITeNbHOM paboThl  00yuaroImxcst

yKasaHsbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U TEKTPOHHBIX yueOHBIX U3aHUM

[TepeueHb MeuaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHUi MpUBe/IEH B Tabsuiie 8.




Tabsmia 8— IlepedeHb MeUYATHBLIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KosmuectBo
5K3eMIUIIPOB
UPE-E.H;I;:[%/ oc bubnuorpaduryeckas cchbiika B 61/(1513”1;;23@
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmeii pusuku: B 3 T.: yuebHoe mocobue / 1. B.
c12 CaBesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyJisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nocobwue / T. Y. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 ToMmax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/sipHasi pu3Mka: yueOHHK

Pedicum docmyna: ons
asmopu308aHHbIX

nnsa BysoB / W. B. CaBenbeB. - 20-e u3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagenveB, . B. Kypc dusuku. B 3 Tomax. Tom 2.

e.lanbook.com/book/

07521 OnektpuuectBo. Konebanusi u BomHbel. BosHOBas
onTvKa: yueOHoe mocobue pans By3oB / WU. B.

Pedicum docmyna: ons
asmopu308aHHbIX

CagesbeB. - 9-e u3f., crep. - CaHkT-IleTepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3osamesell.

https:// CaBenbeB, 1. B. Kypc obmeli ¢uszuku. B 3 Tomax.
e.lanbook.com/book/ | Tom 3. KBaHTOBasi ontrka. AToMHasi pusrka. Pursnka
440198 TBepgoro Tena. Pdusvka aTOMHOro  fAapa U

Pedicum docmyna: ons
asmopu308aHHbIX

3/IeMeHTapHBIX YacTul]; y4eOHUK ajs By3oB / U. B.
CaBenmbeB. - 16-e u3pg., crep. - Caskr-IletepOypr:

nosb3oeamesetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YuebOHoe
catalog/product/ nocobue A By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:
Peascum docmyna: ona | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nonb3oeamesell.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢u3mku: YuebOHoe
catalog/product/ rnocobuve pansi By3oB: B 5 Tomax Tom 2
470190 TepmoanHaMuKa U Moseky/isipHas ¢usvka / CUBYXUH
Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - Mocka: ®U3SMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosib3ogamesneli.



https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

WNpomoB, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6
1 d=470867 yuebHoe 1iocobue / WM. E. Wpopmos. - 17-e uspg. -
; 3 3 Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
eoretint goemynd: G | 978-5-93208-519-6.
aemopu308aHHbIX
nosb3oeamesneltl.
https://
znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
catalog/product/ nocobue 151 By30B: B 5 Tomax Towm 3: DnekTpruecTBo
549781 / CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢u3Mku: YueOHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesnetl.
https:/
znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE
catalog/document? )
) 3aKOHbI: yueOHoe mocobue / U. E. Vipozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eorem docmynd: G| 1SBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https://
Znanium.com/ Wpogos, U. E. KBantoBas ¢du3uka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6 .
id=470861 yuebHoe rtocobue / U. E. lpozos. - 9-e usg. - Mocksa:
lp 3 3 Jlabopatopust 3HaHwiA, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango =17 9
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upopos, U. E. 3agaun mo obujeit ¢dusvke: yueGHOe
catalog/document?
d=476087 nocobue gnst By3oe / U. E. Wpogos. - 17-e usg. -
;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoietimt GoCtyd: | 978-5-93208-513-4.
aemopu308aHHbIX
nosb3oeamesetl.
https://urait.ru/ CaszoHoB, A. b. SfgepHas ¢u3uka: yueOHUK /s
bcode/563653
Pesicum docmyna: s By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -
' Mocksa: U3parensctBo FOpairt, 2025. - 320 c. - ISBN
asmopu308aHHbIX

nosab3ogamesetl.

978-5-534-11829-2.



https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB
VH(OpMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTH «VIHTepHeT»
[Tepeuenn 3JIEKTPOHHBIX oOpa3oBare/TbHbIX pecypcoB MH(OPMaLMOHHO-
TeJIeKOMMYHUKALIMOHHON ceTh «VIHTepHeT», HeoOXOAWMBIX /[jii OCBOEHMS AWUCLIUITUHbI
nipuBe/ieH B Tabmmie 9.

Tabma 9 — TlepeueHb 3/€KTPOHHBIX OOpa3oBaTelbHBIX pecypcoB HMH(OPMAILMOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTd «VIHTepHeT»
URL agpec HaumeHnoBanue

https: -sCi .

.ttP s//new-sclence.ru/category/ NurepHeT->xypHan «HoBast Hayka». Pa3zen dusuka
fizika/
https://openedu.ru/ O6pa3oBarenbHasi natgopma «OTKpBITOR

obpa3oBaHHe»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeapsr ¢pusukn ['Y ATl
https://Ims.guap.ru CucremMa AUCTaHIIMOHHOTO 00yueHus: 'Y ATIT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCHOMb3YEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTeTbHOTO TMPOLiecca Mo AWUCIUATUIMHE.
[Tepeuenb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npejcrasrieH B Tabure 10.

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

OnekTpoHHast MHGOPMaILIMOHHO-00pa3oBaresbHast cpeia I'YAIT «VIHTerpupoBaHHast
cpena obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npuka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Moayned W uX (YHKUMOHA/IbLHOEe Ha3HAueHWe U3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNlbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpyauukamyd ['YAIl (BBe#éH B 3KCIUTyaTaljlio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAITI, uHdopmaius o JUieH3UH Tpe/iCTaB/IeHa
10 cchliKe https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'YAII, uH(popmauusi o JULleH3UM TIpe/CcTaBjeHa 10
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6osHO pacripoctpansiemoe I10)

6 VLC mediaplayer (suensuss GNU Lesser General Public License 2.1+)

8.2. [lepeuerb  MHGMOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HWCIOJb3yeMbIX  TIpU
OCYIIIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLieCca Mo AUCIUIIIAHE

[TepeueHb KCIO/Ib3yeMbIX HMH()OPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEACTAaB/I€H B
Tabme 11.

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmeHoBanue
OnekTpoHHBIN Karanor ombmmoreku I'YAIT ¢ moctyriom K 6a3se MOTHOTEKCTOBBIX
1 uspannii (https://lib.guap.ru), goctym yepe3 suuHbIi KabuHeT unTarens 6uOIMOTEKN
I'YAII

2 HayuHast ssiektpoHHast 6ubmuoreka «eLIBRARY» (https://elibrary.ru/), moctyn



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/

yepe3 JIUUHBIA KaOuHeT uuTarens Oudmmoreku I'YAII, a takke mo IP -agpecam
I'YAIl

3 OBC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 JMUHBI KabOWHET 4dWTaTess
oubmoteku ['YAII, a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyma aspokocMuueckux By3oB Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y ATl

5 9BC Znanium (https://znanium.ru/), AOCTyI uepe3 JIMUHBLIM KaOWHeT uHUTaTess
oubmoteku ['YATI, a Taxke 1o IP -agpecam I'YATI

5 O6pa3oBarenbHasi mnardopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIMI
KabuHeT unTartesns bubmoreku I'Y ATl a Takxke 1o IP -agpecam I'YAIT

. HayuHast snektponHass Oubimoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOAHBIN TOCTYTI

9. MarepuanbHO-TeXHUYecKast Oa3a
CoctaB MaTepHa/bHO-TEXHMUYECKOM 0a3bl, HeoOXOAWMOW /s  OCYILeCTBJIeHUS
oOpa3oBaTeTbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIpeicTaB/ieH B Tabmuie 12.

Tabsuia 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropun
n/a MaTepHaTbHO-TeXHUUECKOUW 0a3bl P ayuTop

YuebHast ayguTOpUs [ 3aHATHM JIEKLMOHHOTO THIIA,
nabopaTOPHBIX 3aHSATHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIINOBBIX U WHUBHUIYAIbHBIX KOHCY/IbTAL[UM, TEKYILEero
KOHTPOJISI ¥ TPOMEXXYTOUHOM aTTeCTaruu.

OcHaijeHre: CreLyaai3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpeacTBa oOyueHus, cyxaliye [jist IpeACTaB/IeHUs yueGHOH ITerepbypr, yi1.
uHpopMary  OOJIBIION  ayJUTOPUH; naboparopHoe | l'actenno, 4. 15,
obopysoBaHie (KOMIUIEKT TIpu6opoB s dusnueckux | ayAutopus Ne31-046
H3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10.

YuebHasi ayUTOpHst [Jisi TPAKTHUECKUX 3aHATHH, 3aHATHUN
CEeMUHApPCKOT0 THIIA, /1ab0paTOPHbIX 3aHATHH, TPYIIOBBIX U
WHVBUIya/IbHBIX KOHCY/IbTAlUii, TEKYIero KOHTPOJIS U
MIPOME)KYTOUHOM aTTeCTaIyu.

OcHalljeHye: CIieLMaaM3sMpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

2 cpeficTBa oOyueHus, CIy»Kaiye J/1s pezcTapieHns yde6Hoii | [letepOypr, yii.
vuHdopMaimy  Gonbmnod  aygauTopuu;  1aboparopHoe | l'actero, 4. 15,
obopygoBaHre (KOMIUIEKT TpuOOpoB /i (usnueckux | ayauropus Ne31-04s
v3MepeHUi (371eKTPOHHBIN 3aB0o/l D/ibBpo Bpoiyias);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10




YuebHast ayguTopusi /i1 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHApCKOro TUIA, TPYIIOBBIX u
VHJUBUAYaNbHbIX KOHCYJ/bTal[ii, TeKYLero KOHTPOJsi U
MPOME)KYTOUYHOM aTTecTaluu.

OcHalrleHye: Crielianu3upoBaHHasi Mebenb; TeXHUYecKHe
cpeAcTBa 00y4eHUs], C/Ty>Kalllye Jjist Mpe/iCTaB/IeHus yueOHOM
vH(opMaluu O0/bIIIoMN ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUs.

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-01

YuebHasi ayauTOpUs s TIPaKTHUeCKWX 3aHATUM THIIa,
7ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIero
KOHTPOJIS1 U TIPOMEKYTOUHOM aTTeCTalUu.

OcHallleHVe: CrieL{UaM3UpOBaHHasi Mebesb; TeXHUUYecKue
cpeAcTBa 00y4eHusi, Cy»Kallye /s TIpeJCcTaB/ieHust yueOHOM
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopyzoBaHre (MOAy/bHBIE abOpaTOpPHbIE YCTAaHOBKU 10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKpPOCHCTeMbl; jabopaTopHble paboOThI  TIO
BO/IHOBOM onTuke: 1. bunpusma ®penens, 2. Kombna
HeroToHa, 3. [Iudpakiuus naockux BomH, 4. JudpakuyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHyve AJIMH BOJIH
CTIeKTpa/bHBIX JIMHUH; 1abopatopHslii crens UT3-OM-IT1-I10
(00O «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-04

YuebOHast ayquTopus iJis 1ab0pPaTOPHBIX 3aHATHM.

OcHalljeHre: CrefUani3vpoBaHHasi Me0esb; TeXHUUYeCcKue
cpencTBa oOyueHUs, CTy Kallye AJisi TIpeJicTaB/ieHust yueOHoH
vHbopMalmy  OonblOW  ayauTopuM;  JlabopaTopHOe
obopyzioBaHre (MOAy/bHBIE J1abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO — 05,
DI1D — 08, PIID — 11, PIID — 12, PII3 - 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOTHI IO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HreroToHa, 3. Iudpakuys raockux BojH, 4. JudpakijypoHHas
pemetka, 5. [Tosigpusanusa ceera, 6. OmnipeziesieHre [JIMH BOJIH
CTIeKTPa/bHBIX JIMHUH; 1aboparopusiii ctens UT3-OM-I1-I10

(OO0 «ITpodobpazoranue» r. KazaHn)).

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, g. 15,
ayauropus Ne32-06

YuebHass  ayguTopusi  AJi1  TIPAKTHUECKUX  3aHSATHH,
nabOpaTOPHBIX — 3aHSTHM, 3aHATHM CEMUHAPCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAllUi, TEKYIlero
KOHTPOJISl Y IPOMEeXXYTOUHOM aTTeCcTaluy.

OcHallleHVe: Criel{UaJM3UpOBaHHast Mebesb; TeXHUUecKHe
cpezicTBa 00yUeHwsl, Cy>Kallye JJisl IpeACTaB/ieHnst yaeOHOM
vHbopMaLn OostbIION ayIUTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaguc», . MockBa); 1abopaTtopHbie cTeHAbI V-
AYT-IIO, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIII «YuebHast TeXxHHUKa», T. MOCKBA)).

196135, r. CaHKT-
[Tetep6ypr, yi1.
I'acrenno, g. 15,
ayzuropust Ne32-05.




YuebHast ayauTopus Aisi 1ab0paTOPHBIX 3aHATHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TeXHUYecKue
cpencTBa 00yUeHus1, CTy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMaru  OoJbIION  ayguTopuM;  JlabopaTopHOoe -
7 | obopyzmoBanue (y1abopatophbiii kKomruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHpbI M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
ITpodobpazosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

[TetepOypr, yii.
I'acreno, a. 15,
aymuropust Ne32-03.

10. OteHouHBIe Cpe/CTBa /151 MPOBe/IeHKs POMEXXYTOUHOM aTTeCcTal[uu
10.1. CocTaB OLIEHOYHBIX CpEeACTB [Jisi TPOBeJeHHWs MPOMEXYTOYHOU aTTecTaluu
o0yuaroluXcs 1o JUCILUIUIMHE TIpUBeIéH B Tabsuie 13.

Tabsmiia 13 — CocTaB OLEHOUHBIX CPe/CTB JIJIs1 TPOBeIeHKsI IPOMEKYTOUHOM aTTeCTal[i|

BI/I,ZL l'[pOME)KyTO‘-IHOﬁ dTTeCTalju1 HepequL OLIEHOYHBIX CpeACTB

CIMCcoK BOIIPOCOB K 3K3aMeHy;
OK3aMeHalMOHHbIe OUIeThI*;
3azauy;

TecTsbl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TMpumeuaHue: *IK3amMeHaYUOHHble Buembl (hopmupyromes Ha 0CHo8e 8onpocos u 3adau mabauybi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIIMI 00yJaroLMUCs TIpUMeHsieTcst 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHIIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOMW, YCTaHOBJ/IEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIIUH

OLleHKa KOMITeTeHLIMU

5-6a/UTbHast [IKana XapakTepucThKa chOPMUPOBAHHBIX KOMITETEHL [

OO6yyarormicst:

— r/1y00KO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbIN MaTepual;

— YBePEeHHO, JIOTMYHO, TI0C/Ie[,0BaTe/IbHO ¥ TPAMOTHO €ro M3/1araer;

— OMUPasCh Ha 3HAaHWS OCHOBHOM W /IOMOJIHUTEIBLHON JIMTEPaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleATe/IbHOCTBIO HallPaB/IeHuUs;

— yMeJi0 060CHOBBLIBAET U apryMeHTHPYeT BblABUTaeMble UM H/eH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/IaJIeeT CUCTEMOM CIIeLMaTU3UPOBAHHBIX TIOHSATHIA.

— MPaBU/ILHO BEINOMHWA 0T 90% 10 100% TeCTOBBIX 3aJaHuii .

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

— TBep/I0 YCBOWJI NPOrPaMMHBIN MaTepuas, TPaMOTHO U TI0 CyILIeCTBY
v3jiaraeT ero, ONupasiCb Ha 3HaHWsI OCHOBHOM JIUTepaTyphl;

— He JIOTyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

— YBSI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbI0
HaTpaBJIeHuS;

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJIeeT CUCTEMOW CIleLiMa/IM3UPOBAHHbIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHAs [IKa/Ia

XapaKTepucTHKa CPOPMHUPOBAHHBIX KOMITETeHLUIA

— MIPaBU/ILHO BLINONHUI 0T 70% 10 89% TeCTOBLIX 3aJAHUM .

«yHOBJIETBOPHUTE/IbHO»

JIUTepaTyphl;
— JIOTIyCKaeT HeCyI|eCTBeHHbIe OIIMOKM 1 HETOUHOCTH;

HaripaB/IeHUS;
— c/1ab0 apryMeHTHpPYeT HayUHbIe [TOJI0XKEHHUS;

— 0OyyaroLuiics yCBOWU/I TOMBKO OCHOBHOM MPOTpaMMHBIN MaTepual,
M0 CYIIeCTBY M3/araeT ero, OnMvpasiCh Ha 3HaHUS TOJBKO OCHOBHOM

— UCIIBITBIBAET 3aTPYAHEHHSA B IPAKTHUYECKOM I[IPpHUMEHEHUH 3HaHUH

— 3aTpyAHAETCA B (POPMYIMPOBAHUH BBIBOZOB U 0000II[eHHIA;
— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.
— MPABUJILHO BBIMOIHUAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

«HeY/I0BJ/IETBOPUTE/TEHO
» — UCIIBITBIBAET TPYIHOCTH B MPAKTUUECKOM NTPUMEHEHUN 3HaHUIA;

MaTepuana;
— [IOTIyCKaeT  CyIl[eCTBEHHbIe  OLIMOKHU U
paccMoTpeHHH Mpo6ieM B KOHKPETHOM HarlpaBJ/IeHUH;

— He MOXXeT apryMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He GopMyIUpPYeT BLIBOZOB 1 0000II[eHHIA.
— MPaBU/IbHO BBLITIOMHUI MeHee 51% TeCTOBBIX 3a/laHUN .

— 00yyJaroluiicss He YCBOW/I 3HAUUTEJLHOW YacTH TPOTrPAMMHOIO

HETOYHOCTH

npy

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO BbINOAHEHHbIX Mecmosblx 3a0aHull Mosicem
OblMb USMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHalbl.
Bompocs! (3aziaum) aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.

Tabnwmiia 15 — Boripock! (3aaun) /151 3K3aMeHa

No Kop
. [TepeueHs BOMpOCOB (3azau) /151 5K3aMeHa HHAMKATOpA
Cemectp 1
1 Hasosure npemMeT usyuyeHvss KWHHEMaTHUKHU. OIIK-1.3.1
2 [atiTe onpejjeneHre MaTepUalbHON TOUKH. OIIK-1.3.1
Teno ABW)KeTCS1 U3 COCTOSTHUSI TIOKOSI C TAHTeHLMa/IbHBIM YCKOPeHHeM

3 a. = 4 M/C> ¥ HOPMaJbHBIM YCKOpeHueM a, = 3 m/c’. Haiigure Bemmuunny | OIMK-1.Y.1
TIOJIHOTO YCKOPeHUs Tena a.

4 Ha3oBure, B Kakux efuHULiax usMepsiercs B cucrteMe CU yrioBast CKOpOCTb OIK-2 3.1
Y YI7I0BOE YCKOPEeHHe.

5 | [aiiTe onpesienieHre abCoOIFOTHO TBEPAOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyTe OTIUUMS CeAYOIUX (GU3NMUeCKUX MOZesiei: abCoMOTHO

5 TBéproe Teno (ATT) m martepuanbHas Touka. llpuBesurte mnpumep, B OMK-1.Y 1
KOTOPOM OJJHO U TO JKe TeJIO BBICTyIIaeT B KaueCTBe MaTephaJbHOW TOUYKHU U
ATT.
[Tpoananu3upyiiTe xapakTep MpsIMOJIMHEMHOTO [JBW)KEHUS Tela II0

7 | U3BECTHOMY 3aKOHY ABIDKEHHA x(t) = 10 + 2t + 0,5t (m). Kakoii nyTsb OMK-1.Y 1
MpPOMJEeT Telo0 3a yKa3aHHoe BpeMs t = 2 c¢? OOGocHy#Te TIpUMeHeHHe o
3aKOHOB, UCIIO/Ib3yeMbIX [/l pellleHusI 3a/Jaui.

8 CdopmynupyiiTe rnepBbiii 3aKkoH Hbl0TOHa. OIIK-1.3.1
OOBsiCHUTE TIPUHLIMT U3MePEeHHsI BeJTMYMHBI CUJTbI, OCHOBAHHBIN Ha TPEThEM

9 OIlK-2.3.1
3aKoHe HproToHa.

10 OOmBsicHUTE, KaK, COTJIACHO BTOPOMY 3aKOHY HbBIOTOHA, 3aBUCHUT YCKOpeHHe OIK-1.3.1

Te/la OT ero MacCcChlI.




1 [TpuBesuTe mnpuMep, WUIIOCTPUPYIOLMM [€MCTBHE TpPeTbero 3aKoHa OMK-1.Y 1
HeroToHa.
HazoBuTte, Kakoi1 u3 3akoHOB Kermepa ycraHaBnvBaeT (popMy TpaeKTOPUU

12 OIlIK-1.3.1
TJ1aHeT.

13 | HaiiTe onpezeneHre UMIy/bca Tefa Kak (HrU3UUecKou BeJIMUUHBI. OIIK-1.3.1

14 CdopmynupyiiTe, NMpyU KaKUX YC/IOBUSIX BBITIONHSIETCSI 3aKOH COXpaHEeHUs OIK-2.3.1
VMITY/IbCa.

15 | Ha3oBuTe, Kakas ¢r3nueckasi BeJJMUMHa Ha3bIBaeTCSI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aMyCHA OCHOBHOTO 3aKOHAa [JWHAaMHUKH [Jis MOCTyIaTelbHOr0 U

16 | BpawjaTtenbHOro JABwkeHusi. Haiaute B3aumocBssu Mexay sStumd | OIMK-1.Y.1
3aKOHaMH.

17 | ChopmynupyiiTe 3aKOH COXpaHeHHUsI MOMEHTa UMITyJIbCa. OIlK-1.3.1

18 | [aiite onpezeseHre paboThl KakK (GHU3MUECKON BeJTMUUHBI. OIIK-1.3.1

19 | ChopmynupyiiTe, yTO TaKoe MOIIHOCTh Kak (hr3nuecKas BeJMUMHa. OIIK-1.3.1

20 OOmbsicHUTe, TIOUEMY IL[eHTPOCTpeMUTe/bHasi CWia TIPU BpalleHUuH T10 OLK-1.Y 1
OKDY’>KHOCTH He TIPOU3BOJUT PabOTHI. o

71 OObsicHWTEe, B UYeM COCTOUT pas/iMuhe MeXAy KOHCEpBaTUBHBIMH M OMK-1.Y 1
HEKOHCEepPBaTHBHBIMU CUJIaMHU.

22 | HaiiTe oripefiesieHre MOTeHL[MaIbHOU Heprun. OT uero oHa 3aBUCUT? OIIK-1.3.1

73 O61;ﬂCHIETe, Kak paboTa KOHCepBaTUBHOM CU/IbI CBSi3aHa C MOTeHIMaIbHOMN OMK-1.3.1
SHepruen.

24 CcdopmynupyiiTe 3aKOH COXpaHeHUsI MeXaHW4eCcKoil sHeprum. [IpuBesute OIK-2.3.1
TIpUMep BBITNO/IHeHUS 3aKOHa COXPaHeHUs! SHepruu.
[TokaxuTe Ha MpUMepe TOHKOIo cTepykHs AyiMHou 20 cm 1 Maccoi 30 T, Kak

25 | npumeHnsieTcs TeopeMa lllTeitHepa s pacuéta MomeHTa uHepuuu Ten npu | OIIK-1.Y.1
TiepeHoce OCH BpallleHUs C CepelvHbI CTEP)KHS Ha OZJUH U3 ero KOHLIOB.

%6 HazoBute ¢opmyny, 10 KOTOpOM BBIUMC/ISETCS MOMEHT UMIyJ/Ibca OMK-1.3.1
abCoJTIOTHO TBEP/OTO TeJla. o
Kak BBIUMC/IS€TCSA KMHEeTHUeCKasi SHeprus BpalljeHusi abCOMIOTHO TBEPAOTO

27 | tena? CpaBHuTe C  QopmyJod Ansg  KuHeTHMueckor — sHepruu | OIIK-1.Y.1
IIOCTYTaTe/IbHOIO [IBUKEHUS].

28 | CdopmynupyiiTe ABa MMOCTy/1aTa TEOPUU OTHOCUTETHLHOCTH DUHIITeMHA. OIIK-1.3.1
CripaBezyiviBa M B CrieldanbHOM Teopuu oTHocuTenbHOocTH (CTO)

29 | kmaccuyeckass GopMysia i KWHeTHYeCKoi sHepruu E = mv?/2? Ecm e, | OIK-1.Y.1
TO KaK paCCUMTbIBAeTCsl KUHeTUUeCKas SHeprus tesa corsiacHo CTO?

30 | Kak cBsi3aHa sHeprusi rapMOHUYeCKUX K0/ie0aHUM C X aMIUIUTY IO ? OIlK-1.¥.1

31 | CdhopmynupyiiTe oripesiesieHie BOHBI. OIIK-1.3.1

3 OOBsicHUTe  pa3nuuyue MeXIy TMPOAOJBHBIMM W TIOMepeuyHbIMU OMK-1.Y 1
MeXaHU4YeCKVMH BOJTHAMHU.

33 | 3anummTe ypaBHeHHe Oeryiieil BOTHEI. OIIK-1.3.1

34 | Ha3oBure, yeMy paBHa CpeJiHsisi 00bEMHAsI TVIOTHOCTb YHEPTUU BOJTHBI. OIIK-1.3.1
VcTOUHMK 3ByKa U NPUEMHMK [BWKYTCS [APYr OTHOCUTE/JBHO Jpyra co
CKOPOCTSAIMH Uyem U Unp COOTBETCTBEHHO. CKOPOCTH 3BYyKa B cpefie paBHa 340

35 | m/c. [IpoaHanu3upyiiTe 3ajauy U OmNpejenndTe OTHOCUTenbHOe u3MeHeHue | OITK-1.Y.1
yacToThl 3ByKa 3a Cuér 3(¢dekra [omepa. VICTOUHMK ¥ TPUEMHUK
JBIKYTCSI HABCTpeuy PYr APYLY: Uuem = 40 M/C, Uy = 60 M/C.

36 | Cchopmynupyiite npunimn ['toireHca. OIIK-1.3.1

37 | Ha3zoBure onpezeneHne UHTepQepeHLy BOJIH. OIIK-1.3.1




CdopmynupyiiTe, 4To Ha3biBaeTCsi CTOsiueid BosiHOM. [lpuBeauTe mprMep

38 M OIK-1.Y.1
CTOSTUeM BOJIHBI.

39 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHUS, KOTOPBIMU OIHCHIBAETCH OTIK-2.3.1
TepMOJUHAMUYeCKasl CUCTeMa.

40 | 3anuiuuTe ypaBHeHUe COCTOSHUSA U/iea/lbHOrO rasa. OIIK-1.3.1

41 YKaKUTe KOJMUeCTBO CTeTeHel CBOOO/ABI Y JKECTKOM /IByXaTOMHOM OIK-1.3.1
MoJieKybl. C KaKUMU JBY)KEHUSIMA OHU CBSI3aHbI? o

42 | Yemy paBHa paboTa rasa B U30XOPHOM IIpoL{ecce OIlK-1.3.1

43 | [lepeuncinre, U3 KaKMX 4aCTel COCTOMT TeIUIOBasi MalllMHa. OIIK-1.3.1

Cemectp 3

44 | Yro Takoe abCO/IFOTHO YEPHOE TE/O? OIIK-1.3.1
Bo CK0/IBKO pa3 M3MEeHUTCS MIOTOK 3Hepruv OT HUTHU HaKa/JIWuBaHUS JIaMIIbl,

45 | ecim yiBoUTD ee TemmepaTypy? OOOCHy#Te Baill OTBET, Onupasich Ha 3akoH | OITK-1.Y.1
Credana-bonbimaHa.

46 OOBsicHUTe TIPUHLIMIT W3MepeHUsi TeMIlepaTypbl Tefla C TIOMOLIBIO OMK-1.Y 1
ONTHUYECKOr0 MUPOMeTpa.

47 | Yro Ha3bIBaeTCsl BHELLIHUM (poTO3(pdexToM? OIlK-1.3.1

48 | B kakux eauHuiax cucreMbl CY MOXKHO U3MepsSiTh SHePTUi0 (OTOHOB? OIIK-2.3.1

49 OOBsicHUTe TIPUYMHY BO3HUKHOBEHHS TOPMO3HOTO DEHTTeHOBCKOTO OMK-1.3.1
V3JIy4eHusl.

OO6mbsicHuTe, Kak 5Heprusi ()OTOHA CBsi3aHa C /JJIMHOM CBETOBOW BOJIHBI.

50 . OIlK-2.3.1
Ob6ocHy¥iTe Balll OTBeT.

51 OmnumuTe, 4TO TIpeZcCTaBisieT coboW aToM B paMKax Mofend ToMcCOHa. OMK-1.3.1
Kakve 0CHOBHBbIE He[JOCTaTKU JAHHOU MOJ|eNn?

ATOM BOJOpOZia HaXOAUTCS B OCHOBHOM COCTOSIHMM. KakoM [/TMHBI BOJTHBI

52 | U3ny4yeHWe MOXKET WCIYCTUTh JaHHbIA aTom? OOocHyite Bam otBet, | OITK-1.Y.1
WCI10/1b3Yy$1 TIoCcTy1athl bopa.

53 | B uem cocrout runoresa ge bpoinsa? OIIK-1.3.1
OOBsicHUTe, TP KAKUX YCIOBHSX MHKPOUACTHUIIBI TIPOSIBJISIIOT BOJTHOBBIE

54 | ceouctBa. IlpuBesuTe npumepsl, MOATBepXXAaroliye BOMHOBble cBorcrBa | OINK-1.3.1
YyacTuLl.

55 | KakoB (pui3rueckuii CMbIC/1 BOTHOBOW (YHKLIMU? OIlK-1.3.1

56 B j{eM OT/M4Me  CTALMOHAPHOTO M HECTALMOHAPHOTO  YPABHEHHS | yoop 5 o4
[Tpégunrepa?

57 CpaBHute jivHYy BomHBI Je bpounsa pans mapuka maccod my = 0,2 r u OIK-1.Y 1
MPOTOHA Maccoi m, = 1.67*10™ Kr, UMEIOIIUX OJJMHAKOBbIE CKOPOCTH V. T
Kakum  oOpa3oM  SHeprusi  «HyJIeBbIX  KojiebaHMI»  KBaHTOBOTO

58 | rapMOHHUYECKOTr0 OCLIM/UISTOPA CBsi3aHa C cooTtHoweHuem | OIIK-1.Y.1
HeomnpezenéuHocTel ['eiizeHbepra?

59 [TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB MOXXET HaxXOAUTbCI B OCHOBHOM OMK-1.Y 1
COCTOSIHMM B aToMe.

[TocuuTaiiTe, CKO/NBKO 3/J1€KTPOHOB B aTOMe, Y KOTOpPOrO LIeJTMKOM

60 | 3arosiHeHa BHellHsisi 2p-000/i0uka. ATOM Kakoro BeljectBa umeetT Takyro | OITK-1.Y.1
3/IeKTPOHHYIO KOH(PUTrypaLyo?

61 Kakum MoXeT OBbITb CITMH YacCTHWL], KOTOPbIE OIMCHIBAIOTCSI CTAaTUCTHUKOU OMK-1.3.1
®epmu-/lupaka? [IpusesuTte rnpyuMepsl TAKUX YaCTUL.

62 OOBsicHUTe, UeM OT/IMUaeTCsl XapaKTep 3aroJHeHHs] COCTOSIHAN KBAaHTOBOM OIK-1.3.1

cuctemMbl (hepMHUOHAMHU M O030HAMH.




63 | CorocTaBbTe CBOMCTBA CTIOHTAHHOT'O Y BBIHY)KJEHHOTO U3/Ty4YeHMUs. OIIK-1.¥.1

64 | OnuiMTe MPUHIMI pabOTHI J1a3epa Mo TPEXYPOBHEBOI cxeMe. OIlK-1.3.1
Jlazep paboTaeT 10 TpPEXypOBHEBOI CxeMe. DHEPrusi OCHOBHOT'O COCTOSTHUS

65 E, = -8 3B, sHeprus B030yXAEéHHOTO coctosiHus E, = -5 3B, sHeprus OIK-1.Y 1
MeTacTabunbHOro coctosiusi Es;= -5.2 3B. Ornpefenvre AJIMHY BOJHBI, Ha
KOTODPO# MPOUCXOAUT pabouee U3mydyeHue.

66 UeMy paBHa MoJsipHast TeIUVIOEMKOCTb TBEpPAOrO Teja, COrJIaCHO OIIK-2 3.1
KJIaCCMYeCKOM TeOpPUM TellJIOEMKOoCTH [lrosionHra u ITtu?

67 Kakas  vactuuia  HasbiBaetcss  (oHOHOM?  KakvM  KBaHTOBBIM OIK-1.3.1
pacripe/ie/ieHueM OMUCHIBAOTCs (YOHOHBI? o

Borpocs! (3agaun) st 3adeta / auc¢. 3aueta npe/cTaBaeHbl B Tabsmie 16.

Tabmwmia 16 — Boripockl (3aaun) st 3aueta / audd. 3auera

Ne Kog

v [Tepeuenn BornpocoB (3azau) AJsi AUQepeHLMPOBAaHHOrO 3a4yeTa HHAMKATOpA

1 Cdopmynupyiite 3akoH KynoHa U 3aKOH COXpaHeHUs 3/1eKTPUYeCKOro OMK-1.3.1
3apsga.

5 [aiiTe  onpefeneHue  BeKTOpa  HaNpsDKeHHOCTM W MOTeHLMana OMK-1.3.1
3/IeKTPOCTaTUYeCKOro IMOJIS.

3 Cdopmynupyiite Teopemy ['aycca p/si 3/1eKTpOCTaTUYecKOro IO/l B OMK-1.3.1
BaKyyMe U B [JU3/IeKTPUKaXx.

4 OO6bsicHuTe (PU3NIECKUI CMBICT LUPKY/SLMA BEKTOpa HarpspKeHHOCTH ONK-1.Y 1
3JIEKTPOCTaTUYeCKOr0 I0JIs U JOKaKUTE ero MoTeHIMaJbHbI Xapakrep.
[Tpoananu3upyiTe, KaK U3MEHUTCS CH/la B3aUMOJEUCTBUS [BYX TOUEUYHbBIX

5 3apsZioB TIPU HX [lepeHeceHMHd M3 BakKyymMa B OJHOpPOAHbIN >kuakuii | OITK-1.Y.1
[IA3IEKTPUK.

5 CpaBHUTe pacrpejiesieHue 3aps/ioB B MPOBOJHUKAX U JU3JIEKTPUKAX TPU OMK-1.Y 1
TIOMeLL[eHUU UX BO BHEILIHee 3/IeKTPOCTaTHUeCcKoe 1oJie.

7 B kakux epuHuiax cucrembl CU usMmepsieTcs 37meKTpruyecKasi eMKOCTb U OIIK-2.3.1
[IM3/IeKTprYecKasi MIPOHULIAeMOCTb Cpeibl?

g Ha3oBuTte, Kakue BenMUWHBI HEOOXOJUMO W3MepUTb Mpubopamu st OMK-2.3.1
pacyeTa 3HePrMU CUCTEeMBbI IIJIOCKOTO 3apsHKeHHOT0 KOHZeHCaTopa.

PaccunraiiTe HaNpsUKEHHOCTb W MOTEHLMaA 3JIeKTPOCTaTUYeCKOro Ios B

9 LIeHTpe KBaJpaTa, B BeplIMHAX KOTOPOro HaxXo4ATcs yeTblpe oAvHakoBbIX | OIIK-1.Y.1
TOYeYHbIX 3apsiza o 2 HK, ecsim ctopoHa KBazpata paBHa 10 cM.

HasoBuTe  OCHOBHbIe  TapaMeTpbl  W3MEpPUTENbHBIX  TIPUOOPOB,

10 | HeOOXOAWUMBIX /MJIsT IKCTIEPUMEHTa/lbHOM TpoBepKH 3akoHa Owma pns | OTTK-2.3.1
TIOJTHOU L{eTIN.

PaccuuraiiTe cumy TOKa KOPOTKOrO 3amblkaHMus ucTouHMKa ¢ O3/IC 12 B,

11 | e TIpy MOJK/IKOYEHHUH K HEMY pe3ucTopa C conportusieHueM 5 Om cuna | OIIK-1.Y.1
TOKa B L|eMx cocTaBiisieT 2 A.

Paccuuraiite KIIJI wuctounuka Toka c¢ JC 12 B U BHYTpeHHUM

12 | conporuBienueM 1 Om, eciiv OH MUTaeT BHELLHIOKO Lierb corpoTtusieHyeMm | OIIK-1.Y.1
5 Om.

13 | Chopmynupyiite 3akoH buo-CaBapa-Jlariaca v 3aKkoH Amriepa. OIIK-1.3.1

14 [HaiiTe  ompefienieHWe  SIBJeHUsT  S/€KTPOMarHUTHOM — WHAYKUMA U OMK-1.3.1

chopmysiupyiite 3akoH Papajes.




15

[Ipoananu3upyite  xapakTep  [BWKEHHsS  3apsDKEHHOW  YaCTHILbI,
BJ/leTalollled B OJHOPOJHOE MarHUTHOe TMOoJjie TOf OCTPbIM YIJIOM K
CUJIOBBIM JTUHUSIM.

OIIK-1.¥.1

16

CpaBHUTE MarHUTHBIEe CBOMCTBA /iMa-, Tlapa- U (heppoMarHeTkoB. Kak oHU
BeZlyT ceOsi PU MOMellleHUH BO BHeIlIHee HeoJHOPO/JHOe MarHUTHOe T1oJie?

OIIK-1.¥Y.1

17

B kakux epununiax cucrembl CU usMepsieTcs MarHWTHasE UHAYKLMS,
MarHUTHBIM OTOK U UHAYKTUBHOCTb KOHTYpa?

OIIK-2.3.1

18

Ha3zoBuTe OCHOBHble MeTOAbl U TNPUHLUIBI SKCIIEPUMEHTAJbHOTO
Habsro1eHust a¢dekta XoJ1a B MPOBOAHUKAX U TIOJTYTIPOBOJHUKAX.

OIlK-2.3.1

19

PaccuuraiiTe MarHUTHBIM MOMEHT KPYrOBOr0 BUTKa paguycom 10 cm, eciu
CHJIa TOKa B HeM cocTtasisdeT 2 A.

OIIK-1.¥Y.1

20

Omnpegenure culy, C KOTOPOM OJHOPOJHOE MarHUTHOE ToJjie WHAYKLUeu
0.1 Tn pelicTByeT Ha MpPsIMOM TPOBOJHUK AJMHOM 20 CM C TOKOM 5 A,
pacro/ioKeHHbIN 1o, yriaoM 30° K TMHUSM T10J1S1.

OIIK-1.¥.1

21

Paccuuraiite 3/1C caMOMHAYKLUMK B KaTyllIKe MHAYKTHBHOCTbO 50 MI'H
TIpY PaBHOMepPHOM yObIBaHUM crbl TOKa oT 10 A 1o 2 A 3a 0.1 c.

OIIK-1.¥Y.1

22

Cdopmynupyiite cucTemy ypaBHEHUH Makcgennia
3/IeKTPOMarHUTHOT'O TI0Jis B UHTErpaibHOM (opMe.

JJist

OIIK-1.3.1

23

OOmbsicHUTe TIOHSTHE «TOK CMeleHUs» U (U3NUeCKyH TPUUHHY, TI0
KOTOpOM 3TO TMoHATHe Ob110 BBeieHO /K. K. MakcBeiom.

OIIK-1.¥Y.1

24

HasoBuTe OCHOBHbBIe MapameTpbl, OMNUCHIBAIOLME T'AapMOHUYECKYHO
3/IEKTPOMarHUTHYH0 BOJIHY (JJIMHA BOJIHBI, YaCTOTa, (pa3oBasi CKOPOCTh).

OIIK-2.3.1

25

[aiiTe onpefeneHrie TIOHATHUIO KOT€PEHTHOCTH BOJH M HAa30BUTE YCIIOBUS,
HeoOXo/MMble 11 Hab/OZleHUs1 CTalMOHapHOW HWHTep(epeHLIMOHHOM
KapTHHBL.

OIIK-1.3.1

26

Ccdopmynmpyiite npuHLun I'rolirenca-®dpenens.

OIIK-1.3.1

27

CdopmynupyiiTe TOHATHE Jucriepcud  cBeta. OObACHUTE B UeM
3aKJTF0YaeTCs pas3/iMure MeX/ly HOpMa/lbHOW ¥ aHOMaJTbHOM AWCTIepCHei.

OIIK-1.3.1

28

[Tpoananu3upyiite AudpaklMOHHYIO KapTHHy ®payHrodepa Ha OJHOMU
mem. OT Kakux (pU3nueckux rapamMeTpOB 3aBUCHUT YIJIOBOE TIOIOXKEHHUe
I paKMOHHBIX MUHUMYMOB?

OIIK-1.¥Y.1

29

CpaBHI/ITe XdpaKTepUCTHUKU eCTeCTBEHHOI'0, YaCTUYHO II0J/IAPHU30BaHHOI'O U
IJIOCKOIIOJ/IAPHU30BAHHOI'O CBETd. O0OBsCHUTE CYTb 3dKOHd Mastoca.

OIIK-1.¥.1

30

Ob6mbsicHUTe TIPUUUHY BO3HHMKHOBEHUSI 00BIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIyuell TIpU sIBJIeHWM [BOWHOTO JIyueripesioM/IeHUs] B
ONTHUYECKW aHU30TPOITHBIX KPUCTaIax.

OIIK-1.¥Y.1

31

B kakux egununiax cucreMbl CUY n3MepsieTcst ONTUYeCcKasi pasHOCTb X0/a U
KaK BbIUMCJISIETCS pa3pelaroiasi CltoCOOHOCTb JUPPAKIMOHHON PELIeTKH?

OIIK-2.3.1

32

Hazosure MeTO/Ibl 9KCIIepUMEeHTaTbHOT O Moy yeHust
TIJIOCKOTIO/ISIPU30BaHHOTO ~ CBeTa, MCIIoJib3yeMble B jlabopaTOpHOM
TMpaKTUKe.

OIIK-2.3.1

33

HasoBure onThueckue cpeActBa U cuUcTeMbl  (IOJISIPY3aTOPBI,
KOMIIEHCATOPbl), MpUMeHsieMble [/Is1 aHajau3a COCTOSIHUSL TOJIIpU3aLiuu
CBETOBOI'O ITyuKa.

OIIK-2.3.1

34

PaccunraiiTe ONMTHUECKYIO pa3HOCTh XOJa ABYX KOT'€PEHTHBIX CBETOBBIX
BosiH JmuHOM 600 HM, ecM Ha SKpaHe B TOYKe WX HaTOXKeHUs
Ha0JTr0/1aeTCs TPeTHM UHTeP(epeHI[MOHHBIN MaKCUMYM.

OIIK-1.¥Y.1




PaccuuraiiTe meprof, Au(pPaKkLMOHHON pelleTKd, ecnd Au(paKLMOHHBIN
35 | MakCMMyM BTOPOrO MOpsiZKa J/s1 MOHOXpOMaTudeckoro cseta ¢ giuHou | OITK-1.Y.1
BosiHbI 500 HM HabsrojaeTcst o, yriaom 30°.

Paccuuraiite VHTEHCUBHOCTb TIJIOCKOMOJ/ISIPU30BAaHHOT O CBeTa,
MpoLIe/Iero Yepe3 aHaau3aTop, €eCAd Yrojl MeXAy IJIOCKOCTSIMU
36 | monspusauMyd  noaspusaTopa M a”HanuzaTtopa  cocraBiaser  60°. | OIIK-1.Y.1
VHTeHCUBHOCTD Ma/arolliero Ha IMoJisipyu3aTop eCTeCTBEeHHOT0 CBeTa paBHa
Ip.

PaccuuraiitTe  (a3oByl0 CKOPOCTb  3/IeKTPOMarHUTHOM  BOJHBI B
37 | HemarHuTHOU cpefe (U=1), AUAIEKTpUYecKas MNpoHHLaeMocTb Kotopou | OIIK-1.Y.1
e=4.

[TepeueHsb TeM [i7s BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU pabOoThI TIpe/iCTaB/IeHbI B
Tabnwmie 17.

Tabsura 17 — TlepeyeHb TeM [ijisi BBITIOJIHEHHSI KYPCOBOTO TIPOEKTa / KYpPCOBOUM paboThI

Ne i/ [TprMepHEbIii TiepeyeHb TeM JI/Ist BBITIOTHEHHS] KYPCOBOT'O MTPOEKTa/ KypCOBOM
]
paboThI

YueOHBIM IJIAHOM He MpelyCMOTPEHO

Bompocekl  A/is1  TIpOBe/IeHUs] TIPOMEXKYTOUHOM aTTeCcTalid B BHJE TeCTHPOBAHUS
ripe/icTaB/ieHbl B Tabsuie 18.

Tabsmija 18 — IpuMepHbIii TIepeueHb BOIIPOCOB J1Jisi TECTOB

No 5 Koz
. [IpumepHbIV ITlepeyeHb BOIIPOCOB /11 TECTOB VIH/JUKaTOop
a

Kakass Oyger TpaeKTopusi y 4YaCTHI[bl, [ABIWKYIIEWCs paBHOMEPHO C
MOCTOSIHHBIM T10 BeJTMYMHE YCKOPEHUEM.
1) Ipsimas uHus

1 | 2) Jluaus c neperunbom OIIK-1.¥.1
3) [Tapabosia
4) OKpy>KHOCTb
Otsgert: 4
Omnpefienure, Kakasi W3 MpeACTaB/IeHHbIX (HU3UUECKUX BeUUUH HMeeT
eIMHULly U3MepPeHHs], COBMA/IAOLIYI0 C eJUHULIEN U3MepeHUs CUJIbI.
1) Umnynbe

2 | 2) YckopeHue OIlK-2.3.1
3) Bec
4) YrnoBasi CKOPOCTb
Otser: 3
Yrto mpon3oiaET mocae abCoMFOTHO HEYIIPYTOro y/apa YacTHI] MaccaMu
m, = 4m, U ¢ KuUHeTUUeCKUMHU 3Heprusimu T, = 6T,. Uactuiia ¢ maccoi m,
JIBArazach BIIPAaBO, a YacTWlla C MAacCOM m, — HaBCTpeuy uacTulle C
Maccou m,.

3 | 1) Yactuiel OyayT ABUTATHCS BIIPABO OIIK-1.¥.1
2) EquHas yactuiia OyeT JBUraThCsl BJIEBO
3) UacTtuiipl OyAyT MOKOUTHCS
4) Yactuiipl OyAyT ABUraThCS B IPOTHUBOIMO/IOXKHBIE CTOPOHBI
Otser: 2




[Ipoananmu3supymTe, Kakol OTBET $B/SeTCS IPaBWIBHBIM Ha BOIPOC:
«YeMy paBHa CymMMa BHYTPEHHMX CHWJ, JEUCTBYIOLUX MEXJYy TerlaMu
3aMKHYTOU MeXaHU4eCKON CUCTEMBI?»

1) VI3aMeHeHUIO SHEePTrUX CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHIO 1JeHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.3.1

Urto mnpousoiieT C MOMEHTOM WHepPLMM CBHHLOBOIO LIWIMHApA
OTHOCUTEJTbHO OCH, COBMAJarolljeli C ero TreoMeTpUYecKOol OChbHO
CUMMETPUH, eC/IU WINHADP CIUIIOLIUTD B AUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHuTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.3.1

YKakuTe BepHYI 3aluCh ypaBHeHUs [WHAMUKU BpalllaTeJbHOTO
JIBIDKEHMSI.

DIM=Jw

2)e=M/]

3)M=L-w?

4) L =r-p-sina

OtBer: 2

OIIK-1.3.1

YKa)kKnuTe, yeMy paBeH MOMEHT WHepI[MM TOHKOro obpyda mMaccoit m u
pazuycar.

1)J=m-1%12

2)J=m-r1%2

3)J=mr1%3

4)J=m-r?

OtBert: 4

OIIK-2.3.1

Beibepute ¢pa3y, COOTBETCTBYIOIIYIO TI€pBOMY 3akoHy HbrOTOHa:
«[lepBr1ii 3akoH HblOTOHA yTBep)KJaerT...»

1) ®akT cy1ecTBOBaHUS aOCOIOTHOTO [IBH>KEHUST

2) Cy1ecTBOBaHNEe WHEPLMAIbHBIX CUCTEM OTCUETa

3) PakT CyLecTBOBaHMsl HEMHepLMaAbHbIX CUCTEM OTCYETa

4) ®akT CyLeCcTBOBaHUS MMPUHLIMIIA OTHOCUTe/IbHOCTH ["anunes

OtBer: 2

OIIK-1.3.1

PaccuuraliTe BelMUMHY MO/yJisi MaKCUMa/bHOM BeTMUMHBI YCKOPEeHUsI
TOUKH, [IBW)KeHUe KOTODOW OIMCHhIBAeTCsl ypaBHeHHeM X = 3co0s(2t — 1)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBeT: 1

OIIK-1.3.1

10

Bribepure dopmyny, ornpefensoly0 BelUMUUHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4Hv=wk

OtBert: 4

OIIK-1.3.1




11

PaccuuTaiiTe, ueMy paBHa pab0Ta KOHCEPBATUBHOW CHJIbI TI0 3aMKHYTOMH
TpaekTopuu (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yOBIM TIOTEHIIMATLHOW SHEPTUU

2) IIponopijoHaabHa NpYpalleHHI0 KUHeTUYeCKOW SHEPrUr

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeurcrieHHbIX (M3UUECKHUX BEJWYUH HMEEeT pa3MepHOCThb
(xr-m)/c??

1) MOMEHT CUJTBI

2) MoMeHT uHepLuu

3) MomeHT uMITyJibca

4) Cuna

Otsert: 4

OIIK-1.¥.1

13

Korza TaHreniuanpHOoe yCKOpeHVWe PpaBHO Hy/IH0, a HOpMasbHOe
YCKOpeHHe MOCTOSIHHO, TO TakKoe /IB)KeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM TIPSIMOJTUHEMHBIM

3) PaBHOYCKOpeHHbIM NPSMOTMHENHBIM

4) PaBHOMepHBIM BpalljeHHueM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBwibHBINA 0TBeT. Kak M3MeHsIeTCS MOAY/b CKOPOCTH TIPH
NIPSIMOJIMHEMHOM IBWKEHWH, eC/Id 3aBUCHMOCTb TIPONIEHHOTO TeoM
IyTH OT BpeMeHHU 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) YbbiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTtcst MOCTOSTHHBIM

Otser: 3

OIIK-1.¥Y.1

15

Kak BbIUMC/ISIeTCS MOMEHT UHepLIMU MaTepranibHON TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J = m-r?

OrTgeT: 4

OIIK-1.3.1

16

Kak COOTHOCATCS MOMEHTBI MHepLMX JYCKa Ja U nuivHzapa Ji, KOTopble
HMMEIOT paBHbIe MacChl U DAy ChI?

1)Ja=Ju

2)Jn > Ju

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.3.1

17

HaiifguTe oTHolleHHe Tpou3BeZieHHBIX pabot (A;/A,), eciu ABa AWCKa C
paBHbIMU Maccamu U paguycamu R, u R, (R; = 2R,) packpyumBatot u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.3.1




18

Kakoi1 yuéHsIi1 co3pan crieqyaabHyr0 Teopuro oTHocuTenbHOCTH (CTO)?
1) T'anuneit

2) DUHILITENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-2.3.1

19

Bribepute ypaBHeHUe, OMIMCHIBAIOIIlee TapMOHUYECKHe KOleOaHusI.
1) x =0,1-tg(2t2 + 1/6)

2) x = 0,1-cos(2t + n/6)

3) x = 5-ctg(8t2 + 1/2)

4) x = 0,05-arctg(2t10,5)

Ortser: 2

OIIK-1.3.1

20

[TpoaHanu3upyiTe, TpPU KakKOM YCJIOBUM B CHCTEME, COBEpILAroIei
BBIHY)K/IeHHble KosiebaHusi, Oyner HabmogaThCs pe3oHaHC (®, —
COOCTBEHHas UaCTOTa, ( — YaCTOTa BbIHY)K/[AFOITIe CHIbI)?

1) o >> o,

2) ® > w,

3) 0 ® w,

4) 0 <<,

Otsert: 3

OIIK-1.3.1

21

Bribepure, Kakast (hu3uueckasi BeJIMUMHA U3MEHSIeTCS 1107 BO3/JeMCTBHEM
CUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepIUU

OtBer: 2

OIIK-1.¥Y.1

22

Bribepute, B KakKoil cucTeMe Tes TOJHBIA MOMEHT HMITY/IbCa OCTaeTCst
MOCTOSTHHBIM.

1) 3amMKHyTOU

2) HezaMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJ/I paBHa HYJIIO

3) He3amkHyTOH, rle CcyMMa MOMEHTOB BHELLTHUX CUJI IOCTOSTHHA

4) He3amMkHyTOM

Otser: 1

OIIK-1.3.1

23

YKaxkuTe, paboTa Kakoil W3 TIepeurc/ieHHbIX CU paBHAa HYJO TIpU
3aMKHYTOU TPaeKTOPHM JIBU)KEHUS Tesla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUSs KaueHUst

3) TaroteHus

4) Cunbl TpeHUSs CKOTbXeHUsI

Ortsert: 3

OIIK-1.3.1

24

Yemy paBHa BeJIMUMHA YCKOPEHHs] CBOOOHOTO Ta/ileHusI g Ha BBICOTe Hafl
MIOBEPXHOCTbIO 3eMJM, paBHOM pajuycy 3emnu? Bennuuny g BOmm3u
NOBEPXHOCTY 3eMJIM NPUHATHL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortsert: 2

OIIK-1.3.1




25

[Tpoananu3upyiite, Kak U3MEHUTCSI T1epUO/, KojebaHNii MaTeMaTHUecKoro
MasiITHUKa, eC/Iy JI/IMHY ero rojBeca yBeJUuuThb B 9 pas, a Maccy rpys3a —
YBe/IMUUTL B 4 pasa.

1) YBenuuutcs B 3 pasza

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIiTCA B 4 pasa

Ortser: 1

OIIK-2.3.1

26

OueHuTe 371€KTPOEMKOCTh IJIOCKOIO BO3JYIIHOTO KOHJZEHCATopa, eciv
paccTosiHue MeXX/ly ero oOK/afiKaMy YBeJTMUUThb B 9 pa3, a 06/1acTb MeXXay
00K/1afKaM¥ 3a/IUTh JUCTUUTUPOBAHHOM BO/IoH (& = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTtcs B 9 pa3s

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-2.3.1

27

Ha3zoBure BelriecTBa, KOTOpbIe TIPU OOBIUHBIX YC/IOBUSIX TIPAKTUUECKU HE
MIPOBOJST 3/IeKTPUUYECKUI TOK.

1) IIpoBogHUKU

2) [TonynpoBOJHUKH

3) IlnatuHa

4) Jr3neKTpUKu

OtBert: 4

OIIK-1.3.1

28

Kak HarpaBsieHbI CU/IOBbIE TMHUU HANPsSHKEHHOCTH 3/1eKTPOCTaTUUeCKOTo
T10Jis1, CO3/IaHHOTO TOYeUHBIM OTPHUI[aTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apspgy

3) 3akpyuMBalOTCS BOKPYT 3apsifia 0 4aCoOBOU CTpeJiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsijia MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /i1 YacTHlia UMeTh 3apsi]], BeJIMUMHA KOToporo B 1,5 pa3a Gosibiie
3/IeMeHTapHOro 3apsja?

1) Moxer

2) Het, He moxeT

3) MoxxeT, HO TOJIbKO eC/TH 3apsifi OTpULiaTeIbHbIN

4) MoxeT, HO TOJIKO eCJIv 3apsif, MT0JI0KUTe/IbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 oIS ?

1) MoTeH1MaNbHON SHEPTrUM eJUHUYHOTO TIOJIOXKUTebHOTO 3apsifia Wiu
OTHOILIEHHIO TTOTeHLIUaIbHON SHePruU K 3apsiay

2) Pabore cun mosisi MO TepeMeleHHI0 eJUHUUHOTO TI0JI0KUTeTbHOTO
3apsijia U3 IaHHOW TOYKH T10/151 B 6eCKOHEUHOCTh

3) Cune, felicTBytOLLel Ha 3apsij], MOMellleHHbIN B JaHHYH0 TOUKY T10JIsI

4) KuHeTnueckodl 3HepPruu MpoOHOrO TOUYEUHOTO eJMHUYHOTO 3apsijia B
JTAHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.¥Y.1

31

Haruivre dopmysy 3akoHa OMa B auddepeHianbHoN Gopme.
HR=U/NI

2) R = Q/1> At

3)j=0oE

4)R =P/

Otser: 3

OIIK-2.3.1




32

Haligure  mpaBwibHOe  Ha3BaHWe [/  BEKTODHOW  CUJIOBOU
XapaKTePUCTUKH 3/IEKTPOCTaTUUeCKOT 0 TOJISI.

1) ITorenuman

2) HarnpsbkeHHOCTh

3) Nnpykuus

4) 3apsg,

Otser: 2

OIIK-2.3.1

33

OueHuTe, KaKk W3MEHUTCS CWIA 3JIEKTPOCTaTUUYECKOTO B3aUMOJENCTBUS
JIByX TOUEUHBIX 3apsifioB, eC/ii OJWH W3 HUX yMeHbIWTh B 4 pa3a, a
pacCTosTHUe MeXXy HUMU YMEHBIIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3s

2) YMeHbIIUTCSA B 2 pa3a

3) Ymenbiurcs B 16 pa3s

4) He usmeHUTCS

Otsert: 4

OIIK-1.3.1

34

OueHuTe, KaK 3aBUCHT 3/IeKTpUYecKasi MPOBOAWMOCTb MPOBOJHUKA OT
TIPUJIOKEHHOM K HeMY pa3HOCTU MOTeHL[Aa/IOB.

1) IlpsiMo TiponopIMOHA/ILHO

2) [Iponop1joHaNbHO CTeNeHr OT pa3HOCTH MOTEHL[MaIoB

3) [IpornopioHaaLHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.3.1

35

YKakuTe (U3MUECKyH0 BeWYMHYy, KOTOpasi HMMeeT Ty JKe eJUHULY
V3MepeHUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAMMOCTD

3) 31C

4) ConpoTuB/eHHe

Otser: 3

OIIK-1.¥Y.1

36

Kak  Ha3biBaeTcsi  Be/JMUMHA  HAMpsDKEHHOCTH  TOJI, ec/iu
HaMarHWueHHOCTb  (eppomMarHeTvka  obpaiaeTcs B Hydb U
HanpsDKeHHOCTh 107151 HalpaBJ/ieHa MPOTUBOII0/IOKHO T0JI0, BbI3BaBLIEMY
HaMarHA4YuBaHue?

1) I'ucrepesncom

2) KospLuTuBHOU CHIOH

3) [Monspusanuen

4) MarHuTo/IBWXKy1llel CUI01

Ortser: 2

OIIK-1.¥Y.1

37

OreHuTe, IO KakoOW TpaeKTOpWH OyzZeT ABUraThbCS B MAarHUTHOM TIOJie
YyacTULa, JeTsilas C MOCTOSHHOW CKOPOCTBIO BJOJIb JIMHAW MarHUTHOU
WHAYKLUA?

1) OKpy>KHOCTb

2) [psamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIIK-1.3.1

38

B Kakux euHUI[aX U3MepsieTCsl HAalPsSHKeHHOCTh 3/IeKTPUUeCKOro MoJisi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.¥.1




YcTraHoBUTE COOTBETCTBHE MeXJy MarephajoM IIPOBOJHUKA U €ro
3JIeKTPONPOBOJHOCTBIO:

Marepuan DeKTPOoIIpoBOAHOCTS (0, 1/(OM-cM
39 A) Metann 1) >10—IIS _1;0_10/1 @ : OIK-1.3.1
B) ITonyripoBoiHUK 2)10719-103
B) [usnekTpuk 3) 104 - 108
OtBer: 1-B,2-5,3-A
OueHrTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsl () CBeTa?
Da>>¢
40 |Doz0 OIK-1.Y.1
a=¢
Ha<o
Otsert: 3
[TpoaHanu3upyiiTe, ueMy paBeH aOCOMIOTHBIM TOKa3aTesb TpeoM/IeHus
Ccpefibl C [AW3/IEKTPUYECKOW TMPOHHULIAEMOCTbI0 € = 16 YW MarHUTHOU
TPOHKUL[AEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.¥.1
3)4
4) 1/16
Otser: 3
YKaxure siB/ieHUe, KOTOPOe UMeHYeTCsl UHTep(epeHLeli BOJIH?
1) Orubanue BOJTHAMU TIPETSITCTBUM
2) HanoxeHuve JApyr Ha [Jpyra BOJH, HWAYLMX OT KOTepeHTHbIX
42 | AOTOHINOD OIK-1.3.1
3) Ork/joHeHHWe BOJAH  OT  ITIePBOHAYAJbLHOTO  HarpaB/eHUs
pacrpocTpaHeHUs NPy Nepexo/e U3 OLHOU CpeJibl B IPYTYIO
4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JJTMHBI BOJIHbI
Otser: 2
ITpoaHanM3upyiTe, KaKUM A0OJDKeH OBbITb yros TMajieHusi CBeTOBOTO JTy4a,
4yT0OBI OTPAKEHHBIH JTyY COCTABJISI C TIaJaroIumM yros 40°.
1) 25°
43 | 2) 55° OIlK-2.3.1
3) 20°
4) 45°
Otsert: 3
OueHvTe ONTUUECKYHO AJIMHY MyTH L U3 OJHOM TOYKW B APYIYylO, eC/v
paccTosiHue MeXJy [ByMsI TOUKaMH T[IPO3payHOM JU3/IeKTPUUeCKOn
cpezbl S = 4 m. [Tokaszaresib npesioMmsieHus cpebl n = 1,5.
1)5m
44 2) 6 m OIlK-1.3.1
3)7m
H1llwm
Otser: 2
[l 00BsICHEHUST KAKOTO SIBJIEHHSI MOXKET ObITb MCIT0/Ib30BaH TMPHUHILIUIT
I'toirenca-®penens?
1) KorepeHTHOCTB
45 | 2) Judpakuus OIIK-1.3.1

3) [Monsipuzanus
4) KoprycKy/sipHO-BOJTHOBOU 1yainu3M
OtBer: 2




46

[TpoaHnanu3upyiiTe, ueMy paBeH MepPUOJ pelieTKH, Korja AudpakijMoHHas
peuieTtka cogepXut 200 [WITPUXOB HA MUJVIUMETD.

1) 100 mxkm

2) 500 MKmM

3) 200 MKkm

4) 5 MKM

OtBert: 4

OIIK-1.3.1

47

[IpoaHanu3upyiiTe = WHTEHCUBHOCTb CBeTa TMpU  UHTepdepeHLrH
O/IMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOTepeHTHBIX WCTOUYHUKOB B
TOUKe, B KOTOpPO#M pa3HOCTh a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

Otsert: 1

OIIK-1.3.1

48

YTo W3 TIepeurc/IeHHOro sBJIeTCS O0COOEHHOCTBIO CHU/IOBBIX JIMHUMN
MarHUTHOTO T10/151?

1) CunoBble TMHUKA MarHUTHOTO TIOJIST BCETja 3aMKHY Thie

2) MarHuTHble CU/OBble JIMHWM HAUUHAIOTCSI Ha MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha /IEKTPUUYECKUX 3apsi/iax

3) MarHuTHble CU/IOBble JIMHWM HAUMHAIOTCS M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiiax

4) MarHuTHble CHU/IOBble JMHAW HAUMHAIOTCS M 3aKaHUMBAIOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.¥.1

49

CpenaiiTe BbIBOZI, KakOWl TeOMeTpUUECKOM (UIypoll MOKHO OIHCaTh
TPAeKTOPDUIO [IBMXKEHUs 3apsUKeHHOW UacCTUIlbl, [ABUTaroledcs TIof
HeKOoTopbIM yrioM (0° < a < 90°) K TMHUSIM MarHUTHOW UHAYKLUU.

1) OKpy>XHOCTb

2) [Tapabosa

3) I'unepbosia

4) Crivpasnb

OtBert: 4

OIIK-1.¥.1

50

OneHuTe cTerneHb MOsIpU3alu P cBeTa, eciv CBeT TpeZCcTaBsieT coO0i
CMeCh eCTeCTBEHHOI'0 CBeTa C IJIOCKOMOJIIPU30BaHHbIM. VIHTEHCUBHOCTD
TMOJISIPU30BAHHOrO CBeTa B Jiyue paBHA WMHTEHCUBHOCTH €CTeCTBEHHOI'O
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-1.3.1

51

PaccuuraliTe mokasare/ib MpeOM/IEHUs BellleCTBa, €C/IM CKOPOCTb CBeTa
TpU Tepexo/ie Jiydya M3 Bo3/lyXa B HEKOTOPOe BeIleCTBO YMEHbIIN/Iach Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OrTBeT: 2

OIIK-1.¥Y.1




52

Paccuuranite yrom Mexay ONTMYECKMMU OCSIMU MOJsipU3aropa U
aHanu3atopa. [Ipd TPOXOXKAEHUM CKpellleHHbIX Tiojisspyu3aTopa U
aHa/IM3aToOpa UHTeHCUBHOCTb CBETa YMEHbIIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBerT: 2

OIIK-1.¥.1

53

[TpoaHanu3upyiiTe, Kak U3MEHUTCS BeJIMUYMHA MAarHUTHOW WHAYKLWWA Ha
OCH [JIMHHOTO COJIEHOWJa, eCM TOK B HeM YBeJW4yuTb B 4 pasa, a
MJIOTHOCTh HAMOTKYU BUTKOB YMEHBIIIUTH B 2 pa3a’?

1) YBenuuutcs B 2 pa3a

2) YBenuuutcs B 9 pa3

3) YMeHblIUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.3.1

54

YKakuTe, KaKoe TeJlo SB/IIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) [MornowaeT Bce najaroliee Ha HETO U3My4YeHHe

2) OTpakaeT Bce Najjatolllee Ha HEroO U3Ty4yeHre

3) V3nyuaeT B peHTTeHOBCKOM /iMara3oHe

4) VianyuaeT B BUJMMOM JiBaria3oHe

Otsert: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE 6/M3Ka K HY/TH0?
1) TIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

OtBert: 4

OIIK-1.¥Y.1

56

OneHrTe, BO CKOJBKO pa3 yBeIUMYWIaCh 3HepreTrhyeckas CBeTUMOCTb
abCoJIOTHO uepHOTO Tesa mpu ero HarpeBanuu ¢ T, = 1000 K oo T, =
3000 K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.3.1

57

Bribepure, kKakast ¢opmysia Haubosiee TOUHO OIKCHIBAeT CIEKTPaIbHYHO
TUVIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHIuTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe n3nyuenue sBisieTcss paBHOBECHBIM?

1) Anba-, 6eTa-, raMMa-U3/TyueHust

2) TernioBoe U3nyYeHUE

3) JIazepHoe u3nyvyeHre B BUAUMOM M MH(PPAKPACHOM Jiana3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3JlyueHne

Ortser: 2

OIIK-1.3.1




59

YKaxkuTe 3aKOH, KOTODbI oOrpefiensieT TOJ0XKeHWe MaKChuMyMa
W37y4yaTeslbHOM CrOoCOOHOCTH abCOJIIOTHO uepHOro Tesjla TIPY 3a/[aHHOM
abCoJTIOTHOM TeMIieparype.

1) 3akon CtedaHa-bonbijMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpe/ie/siFoIyI0 SHePrHi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4)E =h-v=h-c/A

OtBeT: 4

OIIK-1.3.1

61

[MpoaHanu3upyiTe, Kak H3MeHsIeTCs CWia TOKAa HACbILeHUs TIpu
¢doTosddekre B ciyuae yMeHbLIEHWs] CBETOBOIO [OTOKA MaJarollero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHnbIiiaetcs

2) CHauasa yMeHbLIAeTCs, 3aTeM yBeIUUMUBAeTCs

3) CHauana yBe/IMuMBaeTCsl, 3aTeM yMeHbILIaeTCst

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.¥.1

62

[Ipoananu3upyiite, 4YTO TIPOM30WJET C KHWHETUYECKOW 3Heprueu
(h0T03/1eKTPOHOB, €C/U, He MeHsisl UaCTOThI Ta/larollero CBeTa, yBeJIUYUTh
€ro UHTEHCHBHOCTH B 2 pasa.

1) YmenbimTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcst

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-1.3.1

63

OueHuTe BeMUUMHY KpacHOW rpaHULbl Qorosddekrta (B repuax) s
Karo/ja, U3rOTOBJIEHHOT0 U3 BoJib()paMa TOMIMHON 2 MM. Katoz noKpbIT
cyioeM okcrzia 6apusi. Pabota BBIX0/ja 371€KTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 3B. IloctosiHHas Ilnanka — h = 6,6-10734 [Ix-c. 3apsaj
3/1ekTpoHa — e = 1,6-10719 K.

1) 3,2:10 I'y

2)4,8:10'5 I'y

3)4,8-10“ I'y

4)4,8-101 I'y

Ortser: 1

OIIK-1.3.1

64

Kakum o6pa3om 3aBucUT paboTa BBIXOZA 3/IEKTPOHA C TOBEPXHOCTH
KaTo/ia U3 KaJiMUsl OT YaCTOTBI NaZarollero ceera?

1) IIpsiMo MpoNoOpLIMOHANBHO YacToTe

2) [Iponop1oHaNbHO YCKOPSIIOLEMY HaNpPs>KeHUIO

3) IIponopioHaaIBLHO KBaZpaTy YacTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBeT: 4

OIIK-1.3.1




[Mpoananusupyiite, Oyzger mu Habmopatecss ¢oTodpdekr, ecmu
MIACTUHKY W3 JIaHTaHa 00/iyuyaTh CBETOM C [JIMHOW BOMHBI 600 HM?
PaboTa BbIX0/]a 3/1IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3ddeKT Bo3MOXKeH, eC/TM KaTo, HarpeTh 0 TeMriepaTyphl 347 K
2) He 6yget

65 OIlK-1.3.1
3) @oTo3deKT BO3MOXKEH, €eCId [JOTMOJHUTENbHO TPUIOKUTE K
TIIJIACTMHKE YCKOPSIIOLYI0 Pa3HOCTh MOTEHL[MalIoB BeJIMUMHON He MeHee 1
B
4) ®oto3ddeKT BO3MOXKEH C BePOSATHOCTBLIO p ~ 0,5
Ortser: 2
CpenaiiTe BBIBOJ, O BeMYMHE MHHHMAJBHOTO OOpATHOTO HAarpsDKeHWSs,
MpU KOTOPOM TIOJIHOCTBIO TpeKpailaercss (POTOTOK. YC/IOBHE: SHEeprusi
¢doroHOB paBHa 6,5 3B, a QoTOKaTos M3rOTOBIEH W3 JUTHS, paboTa
BbIXOZIa KOTOPOI'0 COCTaBJsieT 2,5 3B.
66 |1)4B OIlK-1.3.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
OueHute, BO CKOJBKO pa3 /JaBleHWe  CBeTa, Ma/arolero
TIepreHAVKYJISPHO ~ WJealbHO  3epKa/JibHOW  TIOBEPXHOCTH,  Oosblie
JlaB/ieHUsi CBeTa, TMaZalollero TeprieHAUKY/IsIpHO UAeaJbHO YepHOu
TOBEPXHOCTH.
67 | 1)2 OIIK-1.3.1
2)1
3) 1,5
4) 3
Otsert: 1
OueHuTe, OT KakMX BeJWYMH 3aBUCHT CWUJa CBETOBOTO [aBJEHUS C
KBAaHTOBOM TOUKM 3DeHUsL:
A) Uucsia hOTOHOB B CBETOBOM IYUKE;
b) OHepruu dhoToHa;
B) Koadduimenra oTpaxkeHust TOBepXHOCTH.
68 OIlK-2.3.1
1A, B
2)A,B,B
3)5,B
4HAB
Otser: 2
[TpoaHanu3upylite, B KaKUX 00JIaCTAX CIEKTPa 3J1€KTPOMAarHUTHBIX BOJTH
BO3MOXKHO Habsmogenue 3¢ dexra KomnroHa.
1) Bugumbiii Auana3oH
69 | 2) PaguoauvariazoH OIIK-1.3.1
3) Teparep10oBbIi AHaria3oH
4) PeHTTeHOBCKMM Auana3oH U raMma-u3ayueHre
OtBerT: 4
Kakum 06pa3zom umysisc pOTOHA CBsI3aH C JJIMHOMN BOJTHBI?
1) imnybC npsiMo MpOTOPLIMOHAJIEH [JIMHE BOJIHBI
2) imnysibc TpsSIMO MIPOTIOPLIMOHAIEH KBaZpaTy J/IMHbI BOJTHbI
70 | 3) mrtysibc 06paTHO TIPOTIOPI[MOHAJIEH [I/TUHE BOJTHBI OIIK-1.3.1

4) Vimny/sbC MpsIMO MPOMOPLIMOHA/EH KOPHKO KBaJpaTHOMY OT [JTUHbI
BOJIHEI
OtBerT: 3




B kakoil obmacTu crieKTpa 37€KTPOMAarHWTHOTO W3/Iy4YeHUs] HWMITY/IbC
¢doToHa MMeeT MUHMMa/bHOEe 3HaueHue?
1) NndpakpacHoe usnyueHue

71 | 2) TeparepijoBoe U3nyueHue OIlK-2.3.1
3) PeHTreHoBCKOe U3ny4yeHne
4) PapurousnyueHue
Otsert: 4
[Ipoananu3upyiiTe, = Kakoe M3  TPHBEJEHHbIX  BbICKA3bIBAHWM
NIPOTUBOPEUYUT KBAHTOBOM TEOPUU CBeTa.
1) IHTeHCUBHOCTb CBeTa He 3aBUCUT OT MJIOTHOCTU MOTOKAa (POTOHOB U UX
SHepruu
2) CBeT MOXXET HW3/yuaTbCsl U PACIpPOCTPAHSTHCS TOJIBKO OTAE/bHBIMHU
72 | nopLyysMUA — KBaHTaMHU OIIK-2.3.1
3) Kaxxomy u3 KBaHTOBBIX COCTOSIHMM, B KOTODOM HAaXOJWTCSl aTOMHasi
CUCTeMa, COOTBETCTBYeT OIpe/ie/ieHHbIM yPOBEHb SHepPrur
4) [ns yacTuibl He MOryT OBITb OJHOBPEMEHHO TOYHO W3MepeHbI
KOOpPZMHATHI U UMITYJIbC
Otser: 1
Ykaxure, B ueM 3aK/r04aeTcsl CMbIC/I IEpBOro nocrysarta bopa.
1) YTBepxaeHWe O CyL[eCTBOBAaHUM CTAallMOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3/1y4aeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb 5Hepruil AByX CTallMOHApHBIX COCTOSIHMM DaBHAa SHEPruu
73 | A3/1y4yaeMOro WM IorJioljaeMoro KBaHTa cBeta OIlK-1.¥.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 0pOUTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOWT U3 TOJIOKWUTEBHO 3apsDKEHHOTO siipa U OTpULIaTebHO
3apsDKeHHBIX 37IEKTPOHOB
Otgert: 1
Bribepute, Kakoe W3 TPHUBEIEHHBIX HIDKe BBICKA3bIBAHUM TPABUIHHO
OTKMChIBaeT CrIOCOOHOCTb ATOMOB K M3/TyueHUIO W TOTJIOIeHHI0 SHePruu:
«ATOMBI MOTYT ...».
1) TlornomaTh W W3AyYaTh JMIIb HEKOTODBLIM AWCKPETHBIM Habop
74 3HaueHUM SHePrUmn OIK-1.3.1
2) V3nyyaTh U MOTJIONaTh JIF0OYI0 TOPLIUIO0 SHEPrUn
3) Uznyyars b0 AMCKPETHBIM HaOOp 3HaueHW Hepruu, b0 mobyro
MOPLIMIO SHEPrUU
4) U3nyyats r00y10 TOPI[UIO SHEPTHH, a MMOT/IONIATh JIUIITh HEKOTOPLIH
OtBerT: 1
YKaxuTe, K KaKOMYy [Mara3oHy W37y4YeHUs OTHOCATCS Tepexofbl U3
cepuy banbmepa B atome Bogopoza?
1) TenyioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe U3TyueHHe OIIK-1.3.1
3) Namma-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[IpoaHanu3upyiiTe, Kak W3MeHWIAacb 3HEpPrusi aToMa BOJOpPOJAA TNpHU
M37y4eHHUU UM (POTOHA C JAJTMHOM BOMHBI A = 4,86-1077 m?
1) YBenuunnace Ha 4,86 5B
76 | 2) YMeHbllmiach Ha 2,55 3B OIIK-1.3.1

3) YMenbliuuaach Ha 4,86 3B
4) YBenuuunach Ha 9,72 5B
OtBeT: 2




OrieHrTe Pa3HOCTb SHEPTUM OCHOBHOTO U BO30Y)K/I€HHOTO COCTOSIHUS (B
3B). [laHO: 37€KTPOH B aTOMe Iepeliiesl U3 BO30Y>K/J€HHOTO COCTOSTHUS B
OCHOBHOe, W TIpU ZIJaHHOM T[lepexofie TPOM30III0 H3yueHue (OTOHa C
JUTUHOM BOJIHBI 650 HM.

77 | 1)0,4 5B OIIK-1.¥Y.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl ruroTesa Je bpoiiss.
1) Jlrobble MHUKpOUACTHIBI Hapsgy C KOPIYCKY/JSPHBIMM 00/a/atoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXeT cofiepXKaTh 0oJjiee ABYX 3/IeKTPOHOB, HaXOSIINXCS B
OJJMHAKOBBbIX CTal[MOHAPHBIX COCTOSIHUSIX, OIpejie/iseMbIXx Habopom
78 | yeTbIpeX KBaHTOBBIX UMCeI
3) OpjgHOBpeMeHHO HEeBO3MOXXHO C BBICOKOM TOYHOCTBIO 3a/]aTh
KOODZIMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCITyCKaeTCs U TOTJ/I0aeTCsl He HelpPepbIBHO, a OT/eIbHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBepkieHuWe, Haubosiee TPaBUILHO COOTBETCTBYHOLIEe
rurore3e zie bpotins.
1) MuKpouacTULbl MOTYT MPOSIBJ/IATH BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoMarHUTHbIe BOJTHBI UIMEIOT CBOMCTBA YaCTHI]
3) ¥Y KaX[I01 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) Siapo aToMa COCTOUT U3 KBapKOB
Otgert: 1
PaccuuraiitTe A/MHY BOHBI e Bpoiins A/ 371eKTpoHa, ABMXKYLLErocs co
ckopoctero 3,6 KM/c. Macca snektpoHa me. = 9,1-1073! kr, 3apsn
37eKTpoHa e = —1,6-10719 K. OIIK-1
80 1) 1,6 MKkM
2)2,6 m
3) 201 um
4) 3,6 MKM
OtBert: 3
YKakuTe KOIMUeCTBO 3HaYeHUM, KOTOPble MOXKeT TIPUHUMaTb MarHUTHOE
KBAaHTOBOE UMCJI0 M TIPY JaHHOM 3HayeHHWU OpPOWTA/TILHOIO KBAHTOBOT'O
yucna 1?
81 1N2l+1
2)3l+1
3)l-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rj1aBHOe KBAHTOBOE UKCJIO N7?
1) DHepreTrueckre ypOBHM 3/1€EKTPOHA B aTOMe
2) BeinurvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekiuto opbUTaTLHOTO MOMEHTa UMITyJIbCa 3JIEKTPOHA Ha 3a/laHHOe

HaripaB/ieHue
4) BenuurvHy MOMeHTa UMITYJIbCa 3/IEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




Ykaxute, 4TO OrpejesnsieT MarHUTHOE KBaHTOBOE YMCJ/I0 M?

1) OpbuTanbHbIN MeXaHWYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUU
4) DHepreTUYeCcKre YPOBHM 3/IEKTPOHA B aTOMe

OtBeT: 3

83

B uects Koro Ha3BaH 3¢eKT paclierieHusi ypoBHeH SHepruu aroma BO
BHEIIIHEM 3/IeEKTPUUYECKOM ToJe?

1) OuiHIITelHA U Ae Xaaca

84 | 2) llItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

Kak HasplBalOT /MHUM B CIIEKTpe KOMOMHAI|MOHHOTO paccesiHusl C
4aCTOTaMU, MeHbIIWMU YaCTOThI NTaJarolero ceera?

1) Opan)keBbIMU CITyTHUKaMH

85 | 2) AHTHUCTOKCOBBIMY CITyTHUKAMU

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-2

[MosicHuTe u3NUeCKUil CMBIC/T BOJTHOBOU (DYHKIUH.

1) BonHoBast pyHKLIMs NPOTNOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) TlpousBezsieHre BOJHOBOW (YHKIMM Ha KOMIUIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TUVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUI[bI

86 | 3) BonHoBasi (yHKIMS 00OpaTHO TPOMOPLMOHANbHA JJTMHE BOJHBI [Ie
bpoiins

4) BonHoBasi (yHKI[US TIpe/CTaB/isseT CO0OW KWHEMATUUYeCKWH 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

BribepuTe BepHyrO (DOPMYJIHPOBKY COOTHOILIEHUsI HeOTpe/ie/leHHOCTek
Ieiizenbepra.

1) AE-At>h

87 | 2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

[TepeueHb TeM KOHTPOJILHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHusi, mpe/icTaB/ieHbI B Tabmuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKATOPOB, XapaKTepu3yIoL[uX STanbl (OPMHUPOBAHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpPOLeAypy
TIPOBE/IEHUST TeKYILeTr0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroluxcst
I'YAIL

11. Metoanyeckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCIIATITUHEI




11.1. MeTtosuueckrie yKa3aHUSl [jii OOy4YaroOIMXCS TI0 OCBOEHHWIO JIEKIJMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHue JIeKIIMOHHOTO MaTepuasa — JIOTUUeCKd CTPOMHOe, CHCTeMHOe,
riybokoe U sicHoe W3/oXKeHHe yueOHOro marepuana. HasHaueHue COBpeMeHHOW JIeKIIMU B
paMKax JUCLIAIUIMHBI HE B TOM, UTOOBI TIOJYUMTh BCHO MH(MOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHIaMeHTa/lbHBIX TIpo0O/eM JUCLIMIUIMHBI, METOJOB HAyuHOrO T[I03HAHHWs, HOBEMIINX
JOCTIDKEHUM Hay4YHOM MBIC/M. B yueOHOM mporiecce JIeKI[UsI BHITIONHSET METO/0/IOTMUeCKYHo,
OpPraHM3alMOHHYI0 M UH(OPMALMOHHYI0 QYHKLMH. JIeKlysl pacKpblBaeT MOHSATHUMHBINA armapar
KOHKpDeTHOW 00/iacTi 3HaHus, eé mpoO/eMbl, AaeT IieJbHOE TMpe/ICTaB/IeHHe O JUCIUITIMHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLITIIMHAMU.

[TnaHupyeMble pe3y/IbTaThl DU OCBOEHUH 00YYArOIIMMKCS JIEKIIMOHHOTO MaTepHala:

- TOMy4YeHWe COBPEMEHHBIX, LeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWUW, YPOBEHb
KOTOPBIX OTpeJiesisieTcs LjeJIeBOM YCTaHOBKOM K KaK0HM KOHKPETHOM TeMe;

- TIoJIyyeHHUe OIbITa TBOPUeCKOW paboThl COBMECTHO C TMpero/iaBaresiem;

- pa3BuThe TpPo(deCcCHOHa/NBLHO-AEe/IOBBIX — KauecTB, JIOOBM K  TIpeAMeTy |
CaMOCTOSITEJTbHOTO TBOPUECKOI'O MbILLIIEHHSI.

- TIOsIB/IeHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- [OMy4YeHWe 3HAHUM O COBPEMEHHOM YDOBHE pa3sBUTHSI HAayKW U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha OV KaMIITe TO/IbI;

- HAyuyMuTbCsl MeTOAUYecKH obOpabaThiBaTh Marepuan (BbIJeNATh TJlaBHble MbICIA U
MOJIOKEeHHWsl, TIPUXOJUTb K KOHKDPETHbIM BbIBO/aM, TIOBTOPSITb MX B Pa3/IMYHBIX
(hopMynHMpoOBKax);

- TI0JlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U MOHSTHH.

JIeKL[MOHHBIM ~MaTepyual MOJKeT COMPOBOXKAATHCA JeMOHCTpaLuell Cl1aioB |
WCTIOb30BaHHWEM Da3/aTOYHOTO MaTepuajia TIPU TIPOBEeIEHMM KOPOTKUX JUCKYCCHH 00
0C00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
= JIeK[UWH I10 pa3jesiaM COr1dCHO Tabn. 3 u TeéMaM, COIJ/IaCHO Tabs. 4.

11.2. MeToauyeckre yKa3aHUsi [Jisi OOYYaroLIUXCSl TI0 TPOXOXKAEHUIO TPAaKTHYeCKUX
3aHATAN
[MpakTHyeckoe 3aHsITHe SIBSIETCSI OJIHOM M3 OCHOBHBIX ()OpPM OpraHv3aluu yueOHOTo
TIpOLIecca, 3aK/II0YaroIasiCsl B BBIMOJIHEHWH 00YJaroIIMMICS 110/, PyKOBO/CTBOM IIperio/jaBaresist
KOMIUIeKca y4eOHbIX 3aZlaHWM C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHUX OCHOB YyueOHOM
JVICLIUTI/IMHBL, TIPUOOpeTeHNsI yMeHUH 1 HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.
Llesibto MpaKTHUUeCKOTro 3aHSATUS [Jis 00yYarolerocs siBsieTcsi MPUBUTHE 00YYaroLuMCs
YMEHUH 1 HaBBIKOB IPAKTUYeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIVHE.
[TnaHupyemMble pe3y/bTaThbl TPU OCBOEHUM 00yUaroIIMMCS MPAKTUUeCKUX 3aHSTHIA:
- 3aKperieHue, yriyOsieHWe, pacliMpeHWe W JeTaju3alys 3HaHWA TIPU  PelIeHud
KOHKPETHBIX 3a/lay;
- pa3BUTHe T03HABATeIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/IbHOCTA MBILUIEHHS], TBOPUECKOMH
aKTUBHOCTH;
- OB/3/ieHMe HOBBIMM MeETOJAMH W METOWKaMU W3y4YeHWss KOHKPeTHOW yueOHOM
JVCLUIIVHBL;
- BbIpaboTKa CIIOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUSI TIO/yUeHHBIX 3HAHUM ISt
BBITIO/THEHUS 3a/laHu;
- obecrieyeHre PpaIMIOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBHAYaTbHOW (opM
o0OyueHwUsl.

TpebGoBaHMS K MPOBEIEHUIO NPAKTUYECKUX 3aHATUN




Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUH, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM COZlep)KaTCs B CIeAYIOLIUMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

1. KoBanenko N.N., Kotmukos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., ITpununko
B.K., PytekoB E.B., IlapeB FO.H. Mexanuka. Kone6anusi u Bonsbl. TepmoguHaMuKa: cOOPHUK
3agau. — CI16.: T'YAII, 2018. — 67 c.

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JlaBpoBckas
H.IL., JlutBunoBa H.H., HoBukoga FO.A., [1epymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes F0.H., Iludpun b.®. SnekrpruuectBo. Marretusm. OnTrika: cOOPHUK
3azgau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotimukos E.H., JlaBpoBckas
H.II., [Tepeymmna M.O., ITonos [I.A., [Ipumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lludpun b.®. KeanroBass ¢wusmka: cOopHUK 3amau. — 2-e u3g., gor. — CII6.: TYAIT],
2023.-60 c.

MeToanueckre yKasaHWs TIO TIPOBEIEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHATUSX COZIepP)KaTcs B CAeyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B OubOIMOTEKe
I'YAIL:

1. Anppee B.M., Bunauuenko B.FO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckass H.II., TlomoB [J.A., TIlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBI.
TepmoguHamuKa: c6opHuK 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3m. BosiHoBast onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

3. Eropos M.IO., KoBanenko M.U., KotiukoB E.H., JlaBpoBckas H.II., Jlobanor B.B.,
Hogsukosa FO.A., IIpumunko B.K., Pytekos E.B., Llapes FO.H. KBaHToBas onrvka ¥ KBaHTOBAast
MexaHUKa: COOpHUK 3a/iau /11 KOHTPOJIbHBIX paboT 1o ¢usuke. — CI16.: T'YAII, 2024. — 30 c.

11.3. Metoauueckure ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosHeHUs1 J/1abopaTopHBIX paboT oOydYaroLuiics [J0/DKeH yriayoutbs |
3aKpernuThb 3HAHUS, TPAaKTUYeCKre HaBBIKM, OBJAJIeTh COBPEMEHHOW METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOW XapaKTepUCTHUKOM o0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeirosiHeHre /1ab0paTOPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UaCThIO
V3yueHUsl [JUCLIUTUIMHBI, OrpefieisseMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yJaroiierocs:

- mpuobpeTeHHMe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJieHMA U  0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCL{UTIMHEI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLSIX;

- TIoJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATENIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPAaTOPHBIX pPabOT TpHUBe/eHbl B
C/lefyIoUX Toco0usix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiisLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. Hosukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // Keanrosas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. JIuteu. HoBa, I'. JI. ITnexotrkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.
MonekysisipHast ¢u3uKa: abopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisrios, E. H. Kommkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[Mpunuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTy3M: jiab. pakTUKyMm / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontrka: yueb.-MeTtos. mocobue / E. H. Kotukos, FO. A.
HoBukoga, I'. B. Tepemenko / mog pea. Kotmukosa E. H. — CI16.: T'YATI, 2019. — 118 c.

5. E. H. Kotnmkos, U. I1. KpektyHoBa, H. I1. JlTaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS OITTUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa 1 JWHAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOpPHbIH
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemujenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepXK/IEHHbIM KaJleHJapHbIM TulaHOM. Ha kKaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe IIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMeHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliuTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTBJ/IsIeTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaroMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcaledl AaHHOTO hakTa B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBINOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0y4YaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYMUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKON (Ha iucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KallW/UIIPHOU WU
resieBoit). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IIOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKOB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MNOCAeyHOIIUM [10TyYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
CoJieprKaThb C/IefyHoLye pasjesibl:

1. Lens pabotbl. ®OpMyIHpPYeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKHM
rocobuem.

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHabHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHeIlIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKre
BBbIpa)KeHUsI, UCTIO/Ib3yeMble /s 00paboTKY IMIMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. POpMyJIbl, UCIIOIb3yeMble s
BBIUKC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene npUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TaK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3UMpOBaTh UX B
BHU/ie Tabauil ¢ cob/Tr0/ieHreM TpaBU/l OKPYTJ/IeHUs U yKa3aHUeM 3Havalux [udp.




5. TIpumeps! pacyetoB. IpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIIHOCTe. YKa3biBalOTCs (OpMysbl il pacueta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS NTOTPELIHOCTeN JJ11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYIOLUX MIPSIMBIX;

- oToOpa)keHHe JOBEPUTETbHBIX UHTEPBAJIOB (TTOTPEILTHOCTeN) /it O[HOW WA HECKOJTBKUX
TOYeK.

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX [aHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) 3HAUEHUSMH WU
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMy 3HAUUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopaTtopHOil paboTe TpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM HW3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuH JOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JjabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMYECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HCTO/b3yeMbIX  MpUOOpOB
(HaumMeHOBaHWe, pabouMii /[uana3oH, K/IacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHNUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/aBatesis U 00yJaroIerocs.
[TpoTokos 6e3 MoAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OGOpPMIISIETCS  COTJIaCHO  TpeOOBaHWsM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIeP>KaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOoThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKUM TI0COOHeM;

-  ®.U.O. nperniogaBaTtens 1 00yuarolerocs,

- HOMep yueOHOU TPYIIIbI;

JlaTy 3allUThI.

11.4. MeToauueckre yKa3aHus /st 00yUaroUXCsl TI0 TIPOXOXKIAEHUIO CaMOCTOSITe/TbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICs BBLIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPY METOJUUECKOM DYKOBO/CTBe TIperojaBaTesiss, HO 0e3 ero HermocpejCTBeHHOrO
yuacTHsl.

Iy obyyarouuxcsi Mo 3a04yHOM (Gopme 00yueHUsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISI YCIIeBaeMOCTH M CAaMOCTOSITe/TbHOW pabOTHhI.



B mporjecce BBITMO/IHEHMSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1jesiecoobpa3sHoe IJIaHMpoBaHKe pabouero BpeMeHH, KOTOpOoe 103BOJIsIeT eMy pa3BUBaTh YMeHUs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alu TNpuoOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€pyoj; OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBJISTFOTCS:

- yueOHO-MeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToAHMuecKHe yKa3aHWs IO BBIIIOJTHEHHIO MPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroanyeckre Yyka3aHus [jisi OOyuarOIMXCsS T10 TPOXOXJEHUIO TeKyIero
KOHTPOJIsl YCIIeBaeMOCTH.

TekylmMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWU
00yyJaroImyxcs, OCyIIeCTB/IsieMblld B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHHUS X0Jja OCBOEHHS
JVCLIATI/IUHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: YCTHBIMA OMpOC Tperno/aBaresieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYeTOB MO JabopaTOpHbIM paboTam.
MepornpusaTrie TeKylero KOHTPOJ/ISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM MpPY YCIOBUU CauM
o0yuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYI[ero KOHTpOJsi He MeHee 25% sabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJI0BJIETBOPUTEIIBHO».

OOyuaroipecsi, MMeIOIIye aKaJeMUUYecKyl0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYZOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IyaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJII YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /Il [IONycKa K
sk3aMeHy/auddepeHIIMPOBaHHOMY 3aueTy 10 yueOHOW AWCOUIUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)KYTOUHOM aTTecTal|uH.

11.6. MeToauueckue ykKasaHUs [Jisi 00yJarOLIUXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTaliu.

[MpomexyTouHasi ~ aTTecTaluss  OOydYawIMXCs  TpeAyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/bHBIX pe3y/bTaToB 00yueHus mo gucuuruiniHe. OHa BK/IIOUaeT B
cebst:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WU ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, KakK MpaBuio, MPOBOJAWTCS B
Nepuo/i SK3aMeHaLlMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTELHO», «HEY/I0B/1€TBOPUTEIHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs TIpy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKMX PabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyueHUs JoMycKa K MPOXOXK/EHUIO0 IPOMEXKXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

11.6.1. bannbHO-perTUHrOBasi cUcTeMa ¥ (POpMUPOBaHKEe UTOTOBOM OLIEHKU.

PernameHT mnpoBefleHMsT TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTecTaluM |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxe [TonoxxeHnem o mozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®Pusuka» B cemecTtpe coctaBmseT 100
0ansoB, U3 KOTOPBIX:



- MakcuMarnbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienieHre 6asyioB 10 BUJaM yueOHOM JiesiTe/TbHOCTH ornucaHo B Tabi. 20);
- MakCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6anios.

Tab/mja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI esTe/TbHOCTH MakcuManbHbIHN 6at
1 | JlabopaTopHbie paboThbI 40
2 | [IpakTHUeckue pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcnoBus fonycka K MPOMeXyTOYHOM aTTeCTaljiu.

O06s13aTeTbHBIM YCIOBHEM IS TIOJIyueHUsl IOMycKa K 3k3ameHy/anuddepeHIIPOBaHHOMY
3auéTy SIB/ISIETCSl YCIIelliHas c/jlaua He MeHee 75% /ab0OpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlLleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWIla, He BBINOJHUBIIME [aHHble YCJIOBMS, He J[OIyCKarTCsI K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCd MMEHIMMU  aKaJeMUUYecKyr 3a/l0/KeHHOCTD,
KOTOpYIO HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 moy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMOJIHUTSE ¥ 3aUTUTH 100% s1ab0paTOpPHBIX U MPaKTHUeCKUX pabor;
- Habpatb He MeHee 5 6a/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpPOBaHHe B cuctemMe LMS
I'YAIL

[Ipy HeBLITIOJIHEHWM XOTs1 ObI OHOTO W3 JaHHBIX YCIOBUN MakKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIPOBaHHOM 3auéTte, He
MOJKET IPeBbILIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKMX BoOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asijioB KaXk/bli) ¥ OAHY pacuéTHyIO 3ajauy (OLleHHWBaeTcs MakcumyM B 10
6annoB). WToroBasi orjeHKa 1o AUCLMIUTMHE (HOPMHUPYETCs TIyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
M 9K3aMeHallMOHHBIX 0a/l/loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYeCKylo IIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmuua 21 — I1lkasa mepeBo/ja UTOTOBOM CYMMBbI 6asyioB B OLIEHKY

WTorosasi cymma 6asiioB Ouenka
85—100 «OtnuuHo» (5)
70 — 84 «Xopomo» (4)
55-69 «¥Y 0B/IeETBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputesnbHO» (2)
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