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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rmporpamMMmy 0OakajaBpuiata TII0 HampaB/IeHWIO TOATOTOBKW/ —crienyasbHOCTA  15.03.06
«MexarpoHrKa 1 poOOTOTEXHHUKa» Harpas/ieHHOCTH/crieriuani3anyu «LudpoBoit MHXUHUPHHT
po60TOTEXHUUECKHUX KOMIUIEKCOB». JJUCIUIIMHA peanu3yeTcs Kageapoit «Ne3».

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

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/ibl MaTeMaTH4yeCcKOro aHau3a U MO/le/IMPOBaHUs B NPO(eCCUOHATBbHOM /1eTeIbHOCTH»

Cofep>kaHWe IMCIAIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obriel Gpu3uKy.

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOTro0 mporjecca: JeKI|H, 1abopaTopHble paboThl, MPAKTUUECKHe 3aHSATHS, CAMOCTOSITe/IbHAs
paboTa oOyuatroIrierocs.

[TporpaMMoi [UCLIMIUIMHBI TIPeAyCMOTPEHbI Crefyoljue BHUbl KOHTPO/S: TeKyL[Ui
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5k3ameHa (1 cemectp),
nrddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 9K3ameHa (3 cemecTp).

OOmasi TPyZ0eMKOCTb OCBOEHHS JUCLMIUIMHBI COCTaB/isieT 13 3auéTHeIX equHUL, 468
4acos.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



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 KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS
Kareropus (rpymnmna) Koz v HaumeHoBaHUue Koz v HaumeHOBaHMe WHAWKATOpa
KOMITeTeHLIUU KOMITeTeHLIUU JOCTW)KeHUs] KOMITeTeHL[UH

OIIK-1.3.1 3HaeT OCHOBBLI MaTeMaTUKH,
(bU3MKY, BIYMCIUTE/ILHON TeXHUKHU U
MPOrpaMMHPOBAHUS

OIIK-1.Y.1 yMeeT peluath CTaHAapTHbIE
nipodeccroHabHbIE 3a/lau C
TipuMeHeHreM eCTeCTBeHHOHayUYHbIX U
00IIIeMH)KeHePHBIX 3HAHWUM, METO/I0B

OIIK-1 Criocoben
TIPUMEHSITh
eCTeCTBeHHOHAyUHbIe
1 001[eMH)KeHepHbIe
Ob61menpodeccroHabHbIE | 3HAHMUS, METO/bI

KOMITeTeHLIUU MaTeMaTUuecKoro

MaTeMaTH4YeCcKoro aHasv3a u

aHanu3a u

MOZIe/TMPOBaHUS B MOAGMPOBAHHA

ACIP .y OIIK-1.B.1 BnageeT HaBbIKAMU

rpogeccruoHabHOU
TeOpPeTUUeCKOro 1 IKCTIepUMeHTabHOTO

JleATe/TbHOCTH

HCCIeIOBAHUS 00BEKTOB
rpodecCcHOHaTbHON J1eATeTbHOCTH

2. Mecto gucuurimHel B cTpykrype OI1
OucuuruiiHa MokeT 6a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTEHHBIX 00YUYarOIIUMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLUATLIAH:
- «Maremartvka. AHaIUTAYeCKas TeOMeTDHs U JIMHeHas anrebpay,
- «Marematvka. MaTeMaTUYeCKHW aHaIU3»,
- «Matemaruvka. Teopusi BeDOATHOCTeM U MaTeMaThyecKasi CTaTUCTUKA».
3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOSITeJTbHOe 3HaueHue, Tak U MCI0JIb3YOTCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
-  «DNeKTPOTEeXHUKA,
- «MaTtepuanoBeJieHUE»,
- «DJIeKTDOHUKA».

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 oOiieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZOB yueOHOMU
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

Tpy10eMKOCTE T10 CeMeCTpam
Nel No2 No3

Buz yue6HOI paboThbI Bcero

1 2 3 4 5




O6was mpyo0oémKocmp OUCYUN/TUHBI, 13/ 468 6/ 216 3/ 108 4/ 144
3E/ (4yac)
M3 HUX uacoe npakmuueckotl N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 204 68 68 68
B TOM UHCJIE:
nekuyu (JI), (gac) 102 34 34 34
nipakTrueckue 3aHgarus (I13), (vac) 51 17 17 17
naboparopHsie paboTsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 90 54 36
CamocmosimenbHas paboma, Bcero (Jac) 174 94 40 40
< JK3.,
Buo npomesicymouHoli ammecmayuu: 3auer,
mudd. 3auet, sk3ameH (3auet, Audd. 3ay, Mndd. 9K3. . 9K3.
IK3.) ;a;, 3au.

4. Copep>kaHue JUCLUTIIAHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesnibl, TeMbI JUCLIMTUTMHBI U UX TPY/J0EMKOCTb MPHUBe/IeHbI B Tabuie 3.

Tabnwmiia 3 — Pa3jesnsl, TeMbl JUCIUITIMHBI, UX TPYI0EMKOCTh

Pazpenbl, TeMbl AUCLIATITUHBI

Jlekuyuu
(uac)

I3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH.
Tema 1.1. 3/1eMeHTbl KUHEMaTHUKU.

Tema 1.2. [luHaMyKa MaTepyaJbHOU TOUKU U

TIOCTYTIATe/ILHOTO IBM)KEeHHST aOCOJTFOTHO TBEPZOTO

Tesa.

Tema 1.3. 3aKOHBI COXpaHeHHsI B MeXaHUKe.

Tema 1.4. [luHaMMKa BpalllaTe/IbHOTO JABUKEHUS

abCOMIOTHO TBEPOTO TeJla.

Tema 1.5. TaroreHue. 3neMeHTbI TEOPUX MOJISI.

Tema 1.6. PengruBucTckasg MexaHUKa.

11

31

Paspen 2. Kosie0aHus 1 BOJIHBI.
Tema 2.1. 'apmoHUYecKre KomebaHusl.
Tema 2.2. 3aTyxarorue KosebaHusl.
Tema 2.3. BoIHY>KIeHHbBIe KOieOaHusl.
Tema 2.4. Yripyrue BOJIHBI.

Tema 2.5. [IpuMmeHeHre $HU3UKKU Ko/leOaHUI U BOJTH B

TexXHHKe.

11

31

Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (PU3NKHU U

TePpMOJUHAMUKH.

Tema 3.1. MonekynsipHO-KWHETUYeCKasi TeOpUst

W/lea/bHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJIMHAMUKH.
Tema 3.3. PeasibHble rasbl.

Tema 3.4. [IpyMeHeHre MOJIEKYISIPHOU (PU3UKU U

TEPMOIVHAMHKU B TEXHUKE.

12

32

Wtoro B cemectpe:

34

17

17

94




Cemectp 2

Paspen 4. DjieKTpocTaTHKa ¥ 3aKOHBI ITIOCTOSIHHOI'0
TOKa.
Tema 4.1. DyieKTprUUeckoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTpUyeckoe 1oJjie B JU3/1eKTPUKaXx.
Tema 4.3. [IpoOBOHUKM B 3/1IEKTPOCTaTUUECKOM I10J1€.
Tema 4.4. DHeprus 371eKTPUUECKOro I0JIS.
Tema 4.5. [ToCTOSTHHBIN 3/1eKTPUYECKUU TOK.

11

13

Pa3pen 5. Marnerusm.
Tema 5.1. MarHuTHoe 1ojie B BaKyyme.
Tema 5.2. Dy1leKTpOMarHuTHas UHAYKLUA.
Tema 5.3. MarnurHoe 11o/1e B BelljecTBe.
Tema 5.4. OcHoBBI Teopur MakcBesia AJist
3/IeKTPOMAarHUTHOI O 110JIs. DJIEKTPOMarHUTHbIe BOJIHBI.
Tema 5.5. [IpyuMeHeHre MarHeTr3Ma B TeXHUKe.

11

13

Pazgen 6. OnTHka.
Tema 6.1. IHTepdepeH1us cBeTa
Tema 6.2. [Iudpakius cBera.
Tema 6.3. B3aumogeiicTBUe 3/1eKTPOMarHUTHBIX BOJIH C
BeLLleCTBOM.
Tema 6.4. [Tongpu3anus ceerta.
Tema 6.5. [IpuMeHeHMe ONITUKU B TEXHUKeE.

12

14

Wtoro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pen 7. KBaHTOBas onTHKa.
Tema 7.1. TerioBoe 1 JIFOMUHECLIEHTHOE U3Jly4YeHue.
Tema 7.2. @oT03QdeKT U ero npuMeHeHUe.
Tema 7.3. D¢pdext KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/IIPHBIX Y BOTHOBBIX
CBOMCTB 3/IeKTPOMAarHATHOTO U3/Ty4YeHNUs.
Tema 7.5. Ontuueckasi MUpOMeTpPUs.

11

13

Pa3pgen 8. DiemeHTHI KBAHTOBOM (PU3UKH aTOMOB,
MOJIeKY/1 M TBepPABIX TeJlL.
Tema 8.1. Teopust aToma Bogopoza o bopy.
Tema 8.2. KoprycKynsipHO-BO/THOBOH /lyann3M CBOWCTB
BelljecTBa. BosHbl fie Bpoiins.
Tema 8.3. CooTHOLIEHMe Heolpe/ie/IeHHOCTen
[eit3enbepra.
Tema 8.4. BonHoBast QyHKIIMS U ee CTaTUCTUUeCKUN
CMBIC/I.
Tema 8.5. O61jee ypaBHeHue [1IpequHrepa. YpaBHeHUe
IpenviHrepa AJ1s CTalMOHAPHBIX COCTOSTHUM.
Tewma 8.6. Perenue ypasHenus lllpeaunrepa zis
MPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DnemeHTbI COBpeMeHHOM (PU3UKM aTOMOB U
MOJIEKYI.

11

13




Pa3pen 9. ®u3nka aToMHOro0 sijpa.
Tema 9.1. CBolicTBa aTOMHBIX siziep.
Tema 9.2. PagnoakTyBHBIN pacrnaf,. 12 5 5 14
Tema 9.3. fAnepHble peakuu.

Tema 9.4. DyileMeHTapHble YaCTULbI.

Wtoro B cemecTpe: 34 17 | 17 40

NToro 102 51 | 51 0 174

[lpakTuueckass TOATOTOBKA 3aK/HOUaeTCss B  HENOCPeJCTBEHHOM  BBbINOJHEHHUH
o0yyarIMMUCS ~ OTpeJie/ieHHbIX  TPYJOBbIX  (YHKLWH,  CBsi3aHHbIX C  Oyayiei
npodecCUOHaIbHOM [1esITeTbHOCTBIO.

4.2. Cojep)kaHHe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copiep>kaHue pa3zie/ioB U TeM JIeKITMOHHBIX 3aHATHH TIpUBeleHO B Tabsuiie 4.

Tabmwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKIIMOHHOTO 1UK/IA

Howmep pa3zena HasBaHue 1 cofiep>kaHue pas/iesioB U TeM JIeKLIMOHHBIX 3aHATUM

Pazpen 1. dusuyecKkye 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenmn B MexaHuke. Cucrema
orcueta. KuHeMaTuka ABWKeHUs1 MaTepyUanbHOM TOUKA. OCHOBHas 3ajava
KVMHEMaTUKA MaTepuaJbHOM TOYKU. Tpaekropus, [JIMHA IIyTH, BEKTOP
nepemenieHusi. Ckopocts. [locTynaresnbHOe M BpalljaTe/lbHOE [BHKEHUE.
Yckopenue u ero cocrassomye. HopmanbHoe U KacaTe/lbHOe YCKOPEeHMUs.
YrioBasi CKOpPOCTb M yrioBoe yckopeHue. CBSI3b JMHEMHBIX W YTJIOBBIX
BeJIMYMH IIPY BpalllaTe/IlbHOM [JBYKEHNU.

Tema 1.2. J[JuHamuka mamepuanbHOU MOYKU U NOCMynameabHO20
osuiceHust abconromHo meépoozo mena. OCHOBHbIE TIOHSITHSI JUHAMUKU:
Macca, UMIyJIbC Tena, cuia. IlepBeiii 3akoH HbroToHa. VHeprmanbHbIe
cucteMbl oTcuéta. Bropou 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[IpuHuun otHocutensHOCTH [anumes. Cuibl:  yIipyrue CWjbl, CUJIBI
TpeHus. [IpakTueckoe npuMeHeHue 3aKkOHOB HetoToHa. OCHOBHas 3ajaua
JUHAMUKWA MaTepuasbHOW TOUuKW. [loHsiTMe abCOMIOTHO TBEPZOro Tesa.
Lleutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Teja
repeMeHHOM MacChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUeCcs BeJMUVHBI.
Kunetnueckass  SHeprus. MexaHuueckass paboTa Y MOIHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToTeHanbHas 3Heprus BO BHelIHeM I1osie cuil. [ToTeHI|ManbHas 3Heprus
B3auMoZencTBus. CBs3b MeXXJy TNOTeHLMaJbHOM 3Hepruer 1 1osem
KOHCEPBATUBHBIX CHW/I. 3aKOH COXpaHeHUsl MeXaHWUeCKOM SHEepruu.
OHeprusi ympyrol paedopmManyu. YC/I0BUSI PaBHOBeCHUsT MeXaHWYeCKOM
cucTeMbl. 3aKOH COXpaHeHUs1 uMmiyJ/bca. CoyapeHve JByX TeJl.

MomeHT culbl MU MOMEHT UMIIy/JbCa. YpaBHEHUe MOMEHTOB. 3aKOH
COXpaHeHusi MOMeHTa uMIly/Jbca. MOMEHT HuMIly/bCca TBepAOoro Tesa
OTHOCHUTEJIbHO HeIO/IBUJKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0BUXMCEHUS AOCOMOMHO meepoo2o
mena. MomenT  vHepumud.  OCHOBHOe — ypaBHeHHWe — JIMHaMUKU
BpallaTe/IbHOrO [JBWKeHWs1 TBepAoro Tena. KuHeTnueckass >SHeprus
BpalllarolLerocsl TBepAOro TeJa.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nosi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cuima Tsokecthu M Bec. Hesecomocts. Ilose
TSITOTEHUsI U ero HarpsbkeHHOCTh. Paborta B mosie TsroteHus. TloTeHiuan




nonig tAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTeMBI
otcyeTta. CH/Ibl UHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel criequanbHOM TeOpUr
OTHOCHTE/IbHOCTH. JIOpeHLI0BO CoOKpallleHue [auHbI CTep)kHS. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTB.
PenstuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KrHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacTUlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnii. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ["apMOHHYeCKuit
octuIsATOp. TIpy)KUHHBIM, (U3MUYeCKUd U MaTeMaTUYeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYECKHE KoJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHWe TrapMOHHUYECKUX
KosiebaHWi OJHOTO HarpaB/eHWsi W OJWHAKOBOW uacTOThL. bBueHwus.
C/io’keHre B3aMMHO TepreHIUKYISpHBIX Kosiebanuid. [JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATYAa U (a3a BBIHY>KIEHHBIX
Konebanuii. Pe3onaHc. /IuddepeHiuaibHOe ypaBHEHHE BBIHYKIEHHBIX
KonebaHuii W ero peiieHde. BosiHoBBIe Tiporiecchl. IIpofonbHbIE |
rorepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL @Pa30Bas
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BosiH. CTOsiuve BOJIHBI. 3BYKOBble BOJIHbI. DddekT [loriepa B aKyCTHKe.
YnbTpasByK U ero np¥MeHeHue.

Tema 2.5. INpumeHeHue ¢usuxku KonebaHutl u 6o1H 8 mexHuke. IIprMepbl
npuMeHeHust GU3UKU KosieDAaHWUH M BOJTH B TEXHHKE.

Pazpgen 3.

OcHoBbI MO/IeKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemuueckass meopusi UOedanbHbIX 2d308.
CraTucTUueCcKUuid U TepMOJAWHAMHUYeCKuil MeTofbl. OmbITHbIe 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHE MOJIeKY/ISIPHO-KUHEeTUYEeCKOW TeOpUM HUjeanbHbIX ra3oB. 3aKOH
MakcBesia 0 pacripefieieHUd MOJIEKYJT W/eabHOrO rasa 1o CKOpOCTSIM U
SHEprusiM  TeIJIOBOro  JBWKeHusi.  bapomerpuueckas  Qopmyrna.
Pacripepenenvie BonbijmaHa. CpejHee UMCIO CTOJKHOBEHWW W CpeHSS
IMuHa ~— cBobosHoro mpobera  mosieKysn.  OmnbITHOe — 0OOCHOBaHHE
MOJIEKY/IIPHO-KUHETUYEeCKOM TEeOpUU. ABnenus repeHoca B
TePMOJAVHAMUUECKHUX HEPaBHOBECHBIX cHcTeMaX. BakyyM M MeTobl ero
nonyueHusi. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHosebl mepmoOuHamuku. Yucio crereHer CBOOOZBI
MOJIeKyJibl. 3aKOH PaBHOMEPHOIO pacrpejesieHus SHePTUU MO0 CTerneHsIM
cBoOOibI MoJsieKys1. IlepBoe Hauasio TepMoAWHaMHKH. Pabora rasa mpu
U3MeHeHUrd ero obbeMa. TerioeMKoCTh. [IpMMeHeHHWe IepPBOro Hauasa
TEePMO/IMHAMUKU K H30mpoleccam. AnuabaTHbiii riporjecc. [ToUTPOITHBINA
nporiecc. ObpaTuMble U HeoOpaTHUMble Tpoliecchl. Kpyroeoii mporiecc.
OHTpOMNUs, ee CTaTUCTUUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOM
BEpPOSITHOCTBIO. BTOpOe Hauano TepMoJuHaMUKU. TeruioBble ABUTaTeNU U
xonoaunbHble MalvHbl. Lk KapHo v ero KII/I ais uaeanbHOTo rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl U TOTeHLUanbHasl SHeprus
MeXXMOJIEKYJ/IIPDHOTO ~ B3aMMOJIeHCTBUSL. YpaBHeHuWe Ban-gep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHs 3Heprus
peanbHOro rasza. b ekt /koyns-TomcoHa. CKmxeHUe ra3oB.




Tema 3.4. IlpumeHeHue MoaeKyaspHOU (U3UKU U MepMOOUHAMUKU 8
MmexHuKe.

Paszpen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH Ky/ioHa. OJIeKTpOCTaTHYecKoe TIoJie.
HaripsokeHHOCTB  37eKTpocTathueckoro Imosid. [IpuHimn cyneprno3sunuu
snekTpoctatuyeckux mnoser. Ilome pumnona. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ["aycca k
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jiel B Bakyyme. LIupkynsiums
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuan
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTEHLMa/IbHbIe [TOBEPXHOCTU. BrluncieHre pa3HOCTH TMOTeHLUa/IoB
T0 HaNPSPKeHHOCTH TOJISL.

Tema 4.2. Dnekmpuueckoe nosie 6 OusneKmpukax. Tunbl AU3I€KTPUKOB.
[Tonsipu3anus gu3eKTpUukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeljeHve. Teopema Taycca pgns
3/1eKTPOCTaTUYeCKOr0 TI0JIs1 B AU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULle pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeMUHEeHHOr0 IPOBOJHUKA. KOHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi[oB,
yeIUHEeHHOT0 MPOBOJHMKA U KOH/IeHCATopa.

Tema 4.4. DHepeusi 31eKmpuuecko20 noss. DNeKTPUUeCKuil TOK, CUla U
IJIOTHOCTh TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 4.5. TIlocmosHHblli  31ekmpuueckuli mok. 3akoH  Owma.
CompoTurBieHre TTPOBOJHUKOB. PaboTa 1 MOIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Paznen 5.

MarseTusm.

Tema 5.1. MacHumHoe nose 6 e6akyyme. MarHutHoe T10jle U ero
XapakTepuCTUKU. 3akoH buo-Casapa-Jlarlaca M ero InpUMeHeHHe K
pacueTy  MarHMTHOro Tioliss. 3akoH Awmmepa. BsaumogeiicTBue
rapasie/lbHbIX TOKOB. MarHutHasi NOCTOSIHHasg. EJVHUWIBI MarHUTHOU
WHIYKLUMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojs. MarHutHoe moJjie
JBIDKyLerocs: 3apsifia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLMUCS
3apsy. [BWKeHUe 3apsDKeHHBIX YaCTHL] B MarHUTHOM I107ie. Y CKOpUTeIu
3apspkeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuTHOTO T0/Is1 B BaKyyme. MarHuTHble MO/s COJIEHOM/A U TOPOWJA.
[ToTok BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 10 mepeMelrieH1I0 TTPOBO/IHMKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHasi uHOyKyus. $IBjieHUWe 3/1eKTpOMarHUTHOM
uHayKuuU (onbiTel Papazes). 3akoH dapajess U ero BbIBOJ M3 3aKOHA
COXpaHeHus1 5Hepruu. BpaijeHue paMKu B MarHUTHOM MoJjie. Buxpesbie
TOKM (TOkM DPyko). UHAYKTHBHOCTH KOHTYpa. CamMouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TTOJIAL.

Tema 5.3. MazcHumHoe none 6 egeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB M aTtoMoB. [lua- ¥ mnapamarHetusm. HamarHuueHHOCTH.
MaruuTHoe moje B BellleCcTBe. Y(IOBUS Ha TIpaHHLe pasjena [JBYX
MarHeTHKOB. deppoMarHeTMkKM M HUX  CBOMCTBa. [Tpupopna
(beppomarHeTrsma.




Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/AL.
OnekmpomazHumHble 60/1Hbl. BuxpeBoe 3mekTpuueckoe mosne. Tok
CMellleHUsl. YpaBHeHUss MakcBeia [/ 3J7IeKTPOMarHUTHOIO — T1OJISL.
OKcriepuMeHTaIbHOe oIy yeHHe 3/1eKTPOMarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITY/IbC 3/IeKTPOMarHUTHOM BOJHBL. VI31yueHre AUMOs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpuMeHeHue
3JIeKTPOMarHUTHBIX BOJIH. [IprMeHeHe MarHeTH3Ma B TeXHUKe.

Paszpgen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpejicTaBleHU O MpUpoje
cBeta. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivss cBeta. Metoasl HabmoeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeniivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLun
CBeTa.

Tema 6.2. Juppaxkyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpssmMonuHeliHOe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®@payHrodepa Ha ofHOMU
mend. Hudpakius @payHrodepa Ha JudpaKIMOHHON  pellleTke.
[TpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
MpocTpaHCTBeHHOM peliieTke. Popmysna Bynbda-bparros. Pa3speinaroriias
CrocobHOCTh onTuueckux nprubopos. [ToxsTHe 0 Tostorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHBIX B0AH C 6eujeCmeoM.
[ducrniepcus cBeTa. DeKTPOHHAs Teopus Aucrnepcuu cseta. [lorsorjeHue
(abcopbrius) ceera. AddekT Joriepa. N3nyuenue YepenkoBa-Baeuiiona.
Tema 6.4. Ionspuzayus ceema. EcTeCTBeHHBIM M IOJIIPU30BAHHbIN CBeT.
[Tonspr3anus cBeTa IpU OTPa)KEHWH U TIPEJIOM/IEHUMM Ha TpaHMLie [BYX
[IM3JIEKTPUKOB. [IBOMHOe mnyuenpesnomieHue. [TosnspusaljioHHbIe MPU3MBI
W [O0JApOUAbl. AHamM3 IIOJIPU30BaHHOrO cBeTa. VICKyCCTBeHHas
ONTUYeCKas aHU30TPOIUs. BpallleHre IJI0CKOCTH T0JIsIpy3aLiuu.

Tema 6.5. [pumeHeHUue oNMUKU 8 MexHUKe.

Pazpgen 7.

KBaHTOBas onTHKa.

Tema 7.1. Tennogoe u MOMUHECYeHmMHoe us/ayuyeHue. Buzabl wvsnyuyeHus.
TerioBoe u3MyueHHe U ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbl
Cre¢ana-bonbiivana u cmeljenusi Buna. ®opmynsl Panes-IbxuHca u
[Tnanka. JIroMUHeCLeHLUS.

Tema 7.2. @omosgpgekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
5¢dekTa. 3akoHbl BHellIHero (orto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaIbHOe TIOATBEP K/[eHe KBAaHTOBbIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. Dppekm KomnmoHna. JHeprusi u ummy/abC ¢oToHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMeHTapHasi TEOpUsl.

Tema 7.4. EOUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1KMPOMALHUMHO20 U3/MyUeHUsl.

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKON
MMPOMETPUH.

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. JluHeliuathiii crieKTp aToMa Bojjopofa. I[loctymnatbl Bopa.
OmnbiTel @panHka U 'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/1H080U Oyanusm ceoticms sewjecmed. BosiHbl




Oe Bpolins. HekoTophbie CBOMCTBa BOJH Jie bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeaeHHocmeli I elizeHbepea.

Tema 8.4. BoaHosasi pyHKYUs U ee cmamucmuyeckulli CMbICA.

Tema 8.5. Obwee ypasHeHue IlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHBIX COCMOSIHULL.

Tema 8.6. Pewenue ypaeHeHus IlIpeduHeepa 0451 NpoCmbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl cospemeHHOU pu3uKU amomos u monaexya. TIpuHLuUI
MPUUYMHHOCTYA B KBAHTOBOW MeXaHWKe. /[BrKeHWe CBOOOZHOM YaCTHIIbI.
Yactila B OJHOMEPHOW TIPSIMOYTOJIbHOW —«TOTeHLIMAbHOU siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOXOXK[eHWe 4YaCTHIbl CKBO3b
TOTeHI[MaTbHBIN Oapnep. TyHHeNbHbIN 3¢ dekT. JIviHelHbIM
rapMOHUUECKUNA OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZa B
KBAHTOBOUW MeXaHMKe. 1S-COCTOsIHMe 37IeKTpoHa B aTome Boziopoza. CrivH
s/ieKTpoHa. CNMHOBOe KBAaHTOBOE YMC/O. [IpMHIMI HepasnunyuMOCTH
TOXKAeCcTBeHHbIX yactull. [Tpuniun ITaymu. PacrnipeziesieHrie 3/1eKTPOHOB B
aToMe TO0 COoCTosHUsIM. [loHsATHEe 00 HSHEpPreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpbl.  KoMOWHal[MOHHOe  paccessHWe — CBeTa.
[Mornomienuie. CrOHTAaHHOE U BBIHYXKJEHHOe wu3nydyeHus. OnTuueckue
KBAaHTOBbIE reHepaTophI (/1a3ephl).

Pazgen 9.

dusukKa aTOMHOr0 siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cOCTaB W 3apsii aTOMHOT'O
snpa. MaccoBoe u 3apsijoBoe uucia. [dedeKT mMacchl U HEprusi CBS3U
saapa. CnuH sipa M ero MarHUTHbIM MOMEHT. f1jepHble cuibl. Mogenu
azpa.

Tema 9.2. PaduoakmuseHblli pacnad. PafirioakKTUBHOE H3TyUeHHEe U ero
BUJbl. 3aKOH  paJIMOAaKTUBHOro  pacrnaja. [lpaBuma  cMeleHus.
3akoHOMepHOCTH anb(a-pacriafia. bera-pacriag. Heiitpuno. [Namma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe MOrJoLjeHre raMMa-u3inyyeHns
(opdext Méccbayspa). Meroabl HAGMIOZAEHWS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTULI.

AnepHbie peakuWu U WX OCHOBHbIE TUIIBI. [103UTpPOH. beTta-rumtoc-pacriaz.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SlpepHble peakiuu TOJ JeUCTBHEM
HEeWTPOHOB. Peakuys fenenus sigpa. LlenHas peakuus fenenusi. [Tonsitue o
AgepHO SHepreTHike. Peakiss cuHTe3a aToMHbIX sifiep. [Ipobnema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
UX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YacTull. YacTulbl ¥ aHTUYacTULbl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTh 3JieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS
TeMbI IpaKTHUECKUX 3aHATUN U UX TPYJ0€MKOCTh NpHBe/ieHb! B Tabmie 5.

Tabmumua 5 — [IpakThyeckue 3aHSITUSI U UX TPY/I0EMKOCTb

No
1/
I

N3 Hux Ne
dopMbI , MPaKTUYeCKO | paszesn
TeMbl NpakTUYECKUX TpynoéMKOCTB, o
. MpaKTAYeCKUX U a
3aHATUMN - (uac)
3aHATUU TO/ITOTOBKY, | AUCLIUI
(uac) JIVHBI




Cemectp 1

KunemaTuka v juHaMuyka
1 o PemieHnue 3amau 6 1
MaTepyaabHOU TOUKU
’ XapakTepuCTHUKU BOJIHOBBIX Pernene 3a7au 6 ’
TIPOLIECCOB
3 | MosekyiipHo- PeleHue 3azau 5 3
KUHEeTUUeCKasi Teopust
CemecTp 2
4 XapaKTepHCTHKH Peruenvie 3azau 6 4
3JIEKTPUUECKOTr0 TOKa
WHpyKuys MarHUTHOT O
5 | mosig. Cu/bl B MarHUTHBIX Perienue 3azmau 6 5
TIOJIAX
6 Wnrepgepers, Peruenue 3azau 5 6
Judpakuysi, mosipy3auys
Cemectp 3
v TenoBoe U3nyyeHue. Pemerme sagay 6 v
doTo3¢dexT
8 ATOM BOZOpPOAA, TIOCTY/IATHI Perwerye 3azau 6 8
bopa
9 | AnepHble peakuu Penienne 3amau 5 9
Bcero: 51
4.4. JlabopaTopHble 3aHSTHS
Tembl 1abOpaTOPHBIX 3aHSATHM U UX TPY/I0EMKOCTb NpUBe/ieHbI B Tabsuiie 6.
Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS ¥ UX TPY/J0EMKOCTb
N3 Hux Ne
Ne TPaKTUYEeCKO | pasnen
TpynoemMKOCTb o
1/ HanmeHoBaHue 1abopaTopHbIX paboT* (uac) U a
I ’ TOATOTOBKHU, | JAUCLIUIIT
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MastHuk MakcBesnsa 5 1
3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OmnpesienieHye MOKa3aTesisi afAuadbaTel Jjist 4 3
BO3/yXa
CemecTp 2
5 OmnpejeneHye 31eKTPOEMKOCTH 5 4
KOH/IeHcaTopa
6 OmnpejeneHye y/1elbHOrO COMPOTHUB/IEHUS 4 4
TPOBO/IHUKA
OnpejeneHrie rOpU30HTaIbHON
7 | cocTaBsIOIel HaNIPSDKEHHOCTH 4 5
MarHUMTHOIO M0JIsl 3eMJIU
8 | Konbija HeroToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TeIJIOBOI0 U3/1yUYeHUs! 4 7




OmnbiTel CTO/IETOBA 110 U3YyUYEeHUIO

10 4 7
dboTtoapdekra

11 OnpegenenHye MYPUHBI 3allpeliéHHON 30HbI 5 8
T10JTyTIPOBOJHUKOB

12 OnpesienieHrie SHePruM aabQa-yacTul] Mo 4 9
1po0ery B BO3ZAyXe

Bcero 51

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

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLIUTIIVH
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 OmpezenieHe  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 ko3 duieHTa BI3KOCTU BO3AyXa 3
11 | Onpenenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpeyiesieHe y/1eJIbHOTO CONPOTUBJIEHUS TPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apsi/ia U pa3ps/jia KOHJeHcaTopa 4
15 | MccneoBanye pelakCallMOHHBIX KOJIe0aHWH 4
16 | MiccneoBaHyre pe30HAHCA B 37IEKTPUUYECKOM KoJiebaTe/TbHOM KOHTYpe 4
17 | OnpefenieHre ye/IbHOTO 3apsifia 3/1IeKTPOHA 4
18 OrnpesesieHVe  TOPU30HTATbHOM  COCTaBJ/ISAIOLIEN  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIUA
19 | VccnenoBanue ructepesuca heppoMarHUTHBIX MaTepHasioB 5
20 | ViccnepoBaHve B3aMMHOM UHYKLMU 5
21 | WicceioBaHme 3/IeKTPUYECKHMX KOJIeOaHUM B CBA3aHHBIX KOHTYPax 5
22 | OnpepeneHve yAeabHOrO 3apsifia 3/IEKTPOHA METOZ0OM MarHeTpOHa 5
23 | burnpusma @peHens 6
24 | Kosbila HerOTOHA 6
25 | Judpakiuus n0CKMX BOJH Ha 111e/I1 6
26 | JudpakimoHHas pelieTKa 6
27 | XapaKTepuCTHUKU MPU3MbI U AMGPaKIIMOHHON pelleTKH 6
78 [Tonspusauuss cBera. 3akoH Mamoca. KpyroBas u sumnTuyeckas 6
MO/IsIpU3aLy
29 | BpaueHue 1I0CKOCTH IOJIsIpU3aLUn 6
30 | MarauTHOe BpalljeHHe TJIOCKOCTH MOJISIPU3aliuuv 6
31 OrnpeziesieHde JJIMH  BOJIH  CIeKTpaJbHBIX JIMHUM C  T[OMOIIbIO 6
CIIeKTPOMeTpa




Cemectp 3

32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYEHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto ¢oTodddekra 7
34 W3yyeHue crmekTpa aTroMa BOAOPOJA C TIOMOLIbIO AW(paKLMOHHOTO
CIeKTpoMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
TMI0JIyIPOBOZIHUKOB OT TeMIIepaTypbl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHre LIMPUHBI 3aNIPeLIEHHON 30HbI M10JyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezeneHre SHePryUy anbda-yacTHIL 110 Mpobery B BO3gyxe 9
40 | ViccneoBaHue SHepruu B-usnyueHus 9
4.5. BelImosHeHre KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TPe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Bujibl camocTosiTe/IbHOM paboThl U ee TPYA0eMKOCTb TIpUBe/ieHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 60 30 14 14
pucuurineel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 57 31 13 13
ycneBaemocTH (TKY)
[ToAroToBKa K MPOMeXXyTOUHOM 57 31 13 13
arrecrauuu (ITA)
Bcero: | 174 94 40 40

5. TlepeueHb yueOHO-METOJUUECKOTO 0OeCTIeueH st

[J1s1 CAMOCTOSITeNTbHOM PaboThl 00YUarOIMXCst 110 JUCLUTIIHE (MOZYJTIO)
YueOHO-MeTOAMUEeCKWe MaTepuanbl [ijIss CaMOCTOSITe/IbHOW paboThl  00yuaroLuxcs
yKasaHsbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U TEKTPOHHBIX yueOHBIX U3ZaHUM

[TepeueHb MeuaTHBIX U 37IEKTPOHHBIX YUeOHbBIX U3/jaHU MpUBe/IEH B Tabsuiie 8.

Tabsmia 8— IlepedeHb MeUYATHBLIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

Komuectso
5K3eMIUIIPOB
Uginig oc bubnuorpaduryeckas cchbiika B G?Epmg;TeeKe
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmei pusuku: B 3 T.: yuebHoe mocobue / 1. B.
c12 CaBesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nmocobue / T. Y. Tpodumosa. - 94

T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢




https://
e.lanbook.com/book/
440105

Pestcum docmyna: ons
aemopu308aHHbIX

CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi ¢pu3vka: yueOHHK
ana Bysos / M. B. Casenpes. - 20-e usf., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagpenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
e.lanbook.com/book/

07521 OnekTpuuectBo. KosebaHuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

orntuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

https://
e.lanbook.com/book/
440198

Pescum docmyna: ons

CagesnpeB, 1. B. Kypc obweit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontrka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOro fAApa U
3/IeMEeHTapHBIX YacTUI]. yuyeOHMK s By3oB / U. B.

asmopuU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:

nosb3oeameset. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe

catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /

470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

a8mopu308aHHBIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YueOHoe

catalog/product/ nocobue pans By3oB: B 5 Tomax Tom @ 2:

470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3MATIINUT,

aemopu3068aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ NpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:

catalog/document?

o yuebHoe mocobuwe / WM. E. Wpopmos. - 17-e wusg. -

fe;izggg;myna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuyxuH, [I. B. O6umii Kypc ¢wusuku: YueGHOe

catalog/product/ nocobue zi71s1 By30B: B 5 Tomax Towm 3: DnekTpruecTBo

549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-

asmopu308aHHbIX 1643-5.

nosab3ogamesetl.



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
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/

catalog/product/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe

944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pescum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

aemopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE

catalog/document? .

) 3aKoHbI: yueOHoe mocobue / Y. E. Vipozos. - 14-e u3g,.

id=470883 o

p 3 ‘3 - Mockga: Jlaboparopusi 3Hanuii, 2025. - 322 c. -
eacum cocmyna: 01| 1gpN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

Znanium.com/ Wpogos, U. E. KBantoBas ¢u3uka. OCHOBHbIE 3aKOHBI:

catalog/document? 6 6 )
id=470861 yuebHoe ntocobue / U. E. lpozoB. - 9-e usg. - Mocksa:

; 3 3 Jlabopatopust 3Hanwii, 2025. - 261 c. - ISBN 978-5-
edxcum docmyna: 0 93208-517-2.

asmopu308aHHbIX

nosab3ogamesetl.

https:/

Znanium.com/ Upomos, U. E. 3amaun mo obujeit ¢dusuke: yueGHOe

catalog/document?

{d=A76087 nocobue st Bysoe / U. E. Wpogos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoretm docmynd: G | 97g.5-93208-513-4.

aemopu308aHHbIX

nosb3ogamesneltl.

https://urait.ru/ CaszoHoB, A. b. SfpepHas ¢u3uka: yueOHUK /st

bcode/563653

Pesicum docmyna: s By30B / A. b. Ca30oHOB. - 2-e uU3[., UCIIP. U [OIL -

4emo UBOGGHHle. Mockga: N3parensctBo FOpaut, 2025. - 320 c. - ISBN

P - 978-5-534-11829-2.
nosb3osamesetl.
7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PeCYpPCOB
HH(bOPMaLMOHHO-Te/IeKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX obpa3oBaTe/IbHbIX pecypcoB HMH(OpMaLOHHO-

TeJIEKOMMYHHKAILIMOHHOH ceTH «VIHTepHeT», HeOoOXOAUMBIX [IJIi OCBOEHHS [JUCLUTUTUHBI
nipuBe/ieH B Tabuie 9.

Tabmua 9 — IlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PecypcoB  HMH(OpPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»
URL azpec HavmeHnoBaHue

https://new-science.ru/category/

fiz?ka / 8oty WntepHeT-xypHan «Hosast Hayka». Pasgen ¢pusuka
O6pa3oBaresbHast r1aTopma «OTKpbITOE

https://openedu.ru/ P op P
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeaps! ¢pusuku 'Y ATl

https://lms.guap.ru CucTeMa AUCTaHIIMOHHOTO 00yueHus 'Y ATl



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

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHbp mporpamMMHOro obecrieueHrsi, HCMOMb3yEMOr0 TIPU OCYILeCTBIeHUH
obpa3oBaresbHOTO TpoLjecca Mo JUCLUIIIHHE.
[TepeueHb UCII0/Ib3yeMOr0 MPOrpaMMHOT0 0becrnieueHysi pe/icTaBrieH B Tabmumre 10.

Tabmwmia 10— ITepeueHb MporpaMMHOTO 06ecrieueHwst

Ne /11 HaumMmeHoBaHue

OnekTpoHHasi nH(OPMaLMOHHO-00pa3oBaTesibHas cpefa 'Y ATl «HTerpupoBaHHast
cpena oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npukaszom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJei W WX (YHKLUOHAJbHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdunanbHbli  caiT  obpa3oBaTenbHOM opraHusaluM B ceTu  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#€H B 3KCIUTyaTalio
[Mpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaliiys o /vljeH3WW Tpe/JcTaB/ieHa
1o cchblke https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalusi 0 JWIE€H3UM TIpe/iCTaB/eHa TI0
ccblke https://guap.ru/it/system/iso/po)

5 Google Chrome (cBob6ozHO pacripocTtpaHsieMoe I10)

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

8.2. Ilepeuerb  WH(OPMALMOHHO-CTIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIeEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE

[TepeueHb HKCMO/IB3YeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPE/CTAaBIe€H B
Tabnve 11.

Tabsuija 11— [TepeueHb HHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmeHoBaHue

OnekTpoHHBIN KaTasmor oubmoreku I'YAII ¢ moctynmom K 6ase TOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), gocTymn yepe3 TMUHBINA KaOMHET unTaTesIsi OMOIMOTEKH
I'YAIl
Hayunasi asnektponHas Oubsmoreka «eLIBRARY» (https://elibrary.ru/), mocrtym

2 yepe3 JIMUHBIA KaOuHeT uuTarens Oubmmoreku ['YAII, a takke mo IP -aapecam
I'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuTaTess
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyMa aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), goctyrm
o IP-aspecam I'YAII

5 OBC Znanium (https://znanium.ru/), goCTym uepe3 JMUYHBIA KaOWHET uYMTaTesst
6ubmoteku ['YATI, a Taxke 1o IP -agpecam ['Y ATl

5 O6pa3oBarenbHasi mnardpopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTaTesnss oubmmoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

. Hayunast snektponHass 6ubmuoreka «KubepJ/lenunka» (https:/cyberleninka.ru/),

CBOOOJHBIN OCTYTI




9. MartepuanbHO-TeXHUYeCKasi 6a3a

CoctaB  MaTepHa/bHO-TEXHMUYECKOW 0a3bl, HeOoOXOAWMOW /sl  OCYILeCTBIEHUS

obpa3oBaTe/TbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIpeZicTaB/ieH B Tabuie 12.

Tabsuija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne
/11

HaumeHoBaHMe COCTaBHOM YacTH
MaTepraibHO-TeXHUUeCKOW 6a3bl

Howmep ayguropuu

YuebHast ayguTOpus [jis 3aHSATHH JIEKI[MOHHOTO THIIA,
nabOpaTOPHBIX  3aHSTHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYNMOBBIX U WHWBUAYAJbHBIX KOHCYJbTALIUM, TEKYIIero
KOHTPOJISL Y IPOMEXXYTOUYHOM aTTeCcTal1u.

OcHaleHue: CrieliMaJM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpezicTBa 00yUeHwMs, Cy>Kallye JJisl IpeACTaB/ieHnst yaeOHOM
vH(opMaLuu GfoN1 81 (007 ayUTOPHUY; nabopaTopHoe
obopygoBaHue (KOMIUIEKT TpPUOOpPOB it (pU3HUECKUX
v3MepeHu (371eKTPOHHBIN 3aBOZ, D/1bBpo Bporyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenmo, a. 15,
ayautopusi Ne31-046

YuebHast ayfuTOpUsi AJIs1 TMPAKTUUYECKUX 3aHATUM, 3aHATHM
CeMUHApCKOT0 THIa, 1ab0paTOPHBIX 3aHSATUM, TPYMIIOBLIX U
VH/UBHU/YalbHBIX KOHCYJIbTAL[UM, TEKYL[ero KOHTPOJS W
MPOMEXXYTOUHOM aTTeCTalvu.

OcHallleHYe: CrieL{MaJu3vpoBaHHass Mebesb; TeXHUUecKHe
cpencTBa 00yYeHus1, Cy>Kallye /Jis TIpeJiCTaB/ieHnst yueOHOoU
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB Ayisi  (pu3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne31-048

YuebHasi ayauTopusi [AJIs1 3aHATHHA JIEKIIMOHHOTO THIIA,
3aHATHN CeMHHapPCKOT0 THIIA, TPYTIOBBIX u
VH/IVUBHU/YalbHBIX KOHCYJIbTAL[i, TEKYIero KOHTPOJS |
MPOMEXXYTOUHOM aTTeCTallvu.

OcHallleHue: crielidaan3upoBaHHas MebOesb; TeXHHUUecKue
cpefcTBa 00yueHus], Cay>Kalljfie [Jisi TIpeJiCTaB/ieHns1 yueOHON
vHbOopMaIun OosbITIoN ayJUTOpHH; Habop
JeMOHCTPAIJMOHHOTO 000PY/I0BaHUSI.

196135, r. CaHKT-
[Tetep6ypr, yi1.
I'acrenno, . 15,
ayauropust Ne32-01




YuebHast ayAuTOpPHs I TIPAaKTHUECKUX 3aHATUN THIIA,
nabopaTOpHBIX 3aHSTHM, 3aHATHM CEeMHWHApCKOTO THIIA,
TPYIIOBLIX U WHAWBUAYA/IbHBIX KOHCYJ/bTAlIUi, TeKYIllero
KOHTPOJISL ¥ IPOMEXXYTOYHOHW aTTeCTalyu.

OcHalrleHre: CrieljMaIM3upOBaHHas Me0esib; TeXHUYeCKHe
cpezicTBa 00yYeHwsl, Cy>Kallye JJisi IpeACTaB/ieHusT yaeOHOM
rnHbopMalu 60/bI110# ayIMTOpUH; naboparopHoe
obopyoBaHue (MOAy/bHbIe J1abOpaTOpHBIE YCTAaHOBKH TIO
snektpoMarHetusmy: ®II3 — 03, IS — 07, PIIS — 05, IO
— 08, ®I1D — 11, ®IID — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  paboThl IO
BONMHOBOM onTuke: 1. bumpusma ®penens, 2. Koblia
HreroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
peuietka, 5. [Tonsgpusanus ceera, 6. Onpejenenue AjIMH BOJH
CTIeKTpaJIbHBIX JIWHWM; TabopatopHbiii cteHg MT3-OM-TI-TIT0
(OO0 «ITpodobpazoranue» r. Kazann)).

196135, r. CaHKT-
[TetepOypr, yi.
I'acrenno, g. 15,
ayautopust Ne32-04

YyeOHast ayJUTOPHS /1/1s1 TaOOpPaTOPHBIX 3aHATHH.

OcHallleHye: cCrieljMaJM3MpoBaHHasi Me0eslb;, TeXHUUeCKHue
cpezicTBa 00yueHus1, C/Ty)Kalle [Jis TIpeACTaB/ieHns: yueOHoH
vH(opMaLuu §ToNi 811 (007 ayiuTOpUH; naboparopHoe
obopyoBaHre (MOAyJ/bHbIE abOpaTOpHbIE YCTaHOBKH TIO
anektpoMarHetusmy: ®IIO — 03, PIIO - 07, ®IIO - 05,
OI13 — 08, I13 — 11, PIID — 12, DIID — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHUCTeMbI; jabopaTopHble pabOThl T10
BO/HOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HelotoHa, 3. udpakuus miockux BoiH, 4. AudpakiyoHHas
peleTka, 5. [Tonmsapusanus ceeta, 6. OnpegesneHue [JIMH BOJIH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbii cteHa U T3-OM-II-TTO

(OO0 «IIpodobpasoBanue» r. KaszaHb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-06

YuebHast  ayautopus A8 TIPaKTUYECKUX  3aHSTHH,
71ab0opaTOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYINOBBIX U WHUBUJYaJbHBIX KOHCY/bTAL[UM, TeKYILEero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTaruu.

OcHalljeHre: CreL{Ua/M3UpOBaHHasi Mebenb; TeXHUUecKue
cpencTBa 00yUeHus1, Cy>Kallye /IJIs TIpeJiCTaB/ieHnst yueOHOM
vHbopManmy  OosbIION  ayAauTOopuM;  jabopaTopHOe
obopygoBanue (maboparopubeiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CcTeHbl M-
AYT-IIO, YUC-AB-/IP, YUC-AB-YCII-IIO (000
ITpodobpazosanue, r. Kasann); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropust Ne32-05.

YuebHast ayguTopusi AJisi 1ab0paTOPHBIX 3aHSTHIA.
OcHallleHVe: Crel[UaM3UpOBaHHasi Me0esb; TeXHUUYeCcKHe
CpezicTBa 00yYeHwsl, Cy>Kallye JJisl IpeACTaB/ieHust yaeOHOM
vHbopMalu 60/bI110# ayIMTOpUH; naboparopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); iabopaTopHbie cTeHAbI V-
AYT-I10, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3oranue, r. Kaszans); ycraHopku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-03.




10. OueHouHble cpefCTBa JJ1s1 NPOBE/|€HKs POMEXXYTOYHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpeACTB /Jii TIPOBeJEeHUs] TPOMEXYTOYHOM aTTecTalyy
00yuaroIuXCcs 10 AUCLUTUIMHE MPUBeIEH B Tabsuie 13.

Tabsuija 13 — CocTaB OLEHOUHBIX CPeJCTB /IJIsi TPOBeZIeHUsI IPOMEKYTOUHOM aTTeCTal[uu

Buz npome)XyTOUHOM aTrTecTaluu [TepeyeHb OLIEHOYHBIX CPE/ICTB

Cnu1coK BOMPOCOB K 3K3aMeHYy;
OK3aMeHallMOHHbIe OM/IeThI™;
3ajauu;

TecTsbl.

OJK3aMeH

Criicok BOMpOCOB;
OuddepeHLipoBaHHbIN 3a4éT TecTsr;
3ajauu.

TpumeuaHue: *sKk3ameHayuoHHble bunembl hopMupylomcst Ha OCHoge 8onNpocoes U 3aday mabauybi 15.

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUs)
KOMIIeTeHIIM 00yJarolUMUCs TIPUMeHsieTcst 5-0aruibHasi 1IKaja OLeHKH C(hOpPMHPOBAHHOCTH
KOMIIeTEHIIWH, KOTopas TipuBe/ieHa B Tabsuile 14. B TeueHne ceMecTpa MOXKET HCIOIb30BaThCS
100-6annbHast  MIKaga ~ MOJY/JIbHO-DEHTUHIOBOM  CHUCTeMbl  YHHMBEpPCHUTeTa,  ITpaBWIIa
VICTI0J/Ib30BaHUSl KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHBIM HOPMAaTWBHBIM aKTOM
I'YAIL

Tabmwia 14 —Kputepuu OLIeHKH YPOBHSI CHOPMUPOBAHHOCTH KOMIIETEHI[UH

OrieHKa KOMIIeTeHL N

5-Ga/UTbHas 1IKasa XapaKTepucTHKa C(hOPMUPOBAHHBIX KOMITETEHI A

Ob6yuatoruicst:

— ry00KO ¥ BCECTOPOHHE yYCBOWJI TIPOTPAMMHBIN MaTepHal,

— YBEpPEeHHO, JIOTHYHO, M0C/Ie/[0BAaTe/IbHO ¥ TPAMOTHO €r0 H3/1araerT;

— OMMpasiCh Ha 3HaHWs OCHOBHOM U JIOTIO/IHUTE/ILHOW JIUTepaTyphl,
TECHO CBfI3bIBA€T YCBOEHHbIE HayuHble MMOJIOYKEHHUSI C MPAKTUUEeCKOU
JieTeIbHOCTBIO HaIpaB/IeHuS;

— yMeJio 0O00CHOBBIBAET U apryMeHTHPYeT BbIIBUTaeMble UM WU/IEH;

— ZleslaeT BBIBOZIBI M 0000IIIeHNST;

— CBOOO/IHO BJ/IaZieeT CUCTEMOM Creldai3upPOBaHHbIX TTOHSTHH.

— NpaBUJILHO BBINOMHMII 0T 90% 10 100% TeCTOBbIX 3a/aHuU .

«OT/TMYHO»

OOyuaromumiics:

— TBEp/I0 YCBOW/I POTPaMMHbIN MaTepHaJl, FPaMOTHO U TI0 CYIL[eCTBY
W3/1araeT ero, ONMpasiCh Ha 3HAHWsI OCHOBHOM JINTEpaTyphI;

— He JIOINyCKaeT CYIIeCTBeHHbIX HETOUHOCTEH;

— YBA3bIBAET YCBOEHHbIE 3HAHWS C TIPAKTHUECKOHW JeATebHOCTBIO
HarpaBJ/ieHus;

— apryMeHTHpPYeT HayuHble [T0JI0KEeHHS;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM Creldai3uPOBaHHbBIX MOHSITHH.

— [IPaBU/IBLHO BRINOIHUI 0T 70% 10 89% TeCTOBLIX 3aJaHUN .

«XOpOLLIO»

— 00yyJaroLMiCs YCBOU/ TOBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
M0 CYIeCTBY M3/laraeT €ro, OnupascCh Ha 3HAHUSI TOJBKO OCHOBHOU
JIUTEPATYPhI;

— JIOTyCKaeT HeCyIleCTBeHHbIE OIIMOKU M HETOUHOCTH;

— UCTIBITBIBAET 3aTPYAHEHUS B TMPAKTUYeCKOM TIPUMEHEeHWUH 3HaHWUU
HarpaB/IeHUS;

— c/1ab0 apryMeHTHpPYeT HayUHbIe ITOJI0XKEHHUS;

— 3aTpygHseTCs B (hOPMYTMPOBAHUU BBIBOJIOB U 00001IIeHN;

— YaCTUYHO BJIaJieeT CUCTeMOM CTieliianu3uPOBAHHBIX MOHITHH.

— [IPaBU/ILHO BBINOIHU OT 51% 110 69% TeCTOBBIX 3aJaHUN .

«Y/IOBTIETBOPHUTE/TEHO»




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

— 00yyJaroLuiicss He YCBOW/I 3HAaUWUTEJbHOW YacTH TPOTrPaMMHOIO

Marepuara;
— JIOTlyCKaeT  CyIleCTBeHHble OIIMOKM W  HETOUHOCTH  TIpU
«HEY/IOBJIETBOPUTE/IGHO | PACCMOTPeHHH Mpo6ieM B KOHKPETHOM HarlpaB/IeHUM;
» — UCIIBITBIBAET TPYJHOCTH B IMPAKTUUECKOM NTPUMEHeHUN 3HaHUIA;

— He MOXXeT apr'yMeHTHPOBaTh Hay4UHble I10JI0KEeHUS;
— He opMy/IMpYeT BBIBOAOB U 00001IeHHH.
— NIPaBUJIBHO BBINOIHWI MeHee 51% TecTOBBIX 3a/laHUN .

Ipumeuanue: “no peweHuro kagedpbl NPOYEeHM NPABUABbHO 6bINOAHEHHbIX Mecmosblx 3a0aHull Mosicem
OblMmb U3MEHEH.

10.3. TuroBble KOHTPO/IbHbIE 3aJAHUS U UHbIE MaTepualbl.
Bompocs! (3azaum) A1 9K3aMeHa rpe/icTaB/ieHbl B Tabsuie 15.

Tabmwmia 15 — Borpock! (3a1aum) /i71s1 3K3aMeHa

Ne Kop,

n/ [TepeueHb BOIPOCOB (3a7jay) /7151 9K3aMeHa WHUKATOP

0| a

Cemectp 1

1 | Ha3oBuTe npeameT u3yueHUs] KHHEMaTUKH. OIlK-1.3.1

2 | [atiTe oripesiesieHrie MaTepPUaJTbHOM TOUKH. OIlIK-1.3.1
Teno ABW)KeTCSI U3 COCTOSTHUSI TIOKOSI C TaHTeHIMa/IbHBIM YCKOPeHHeM

3 | a; = 4 M/’ ¥ HOpMaJ/IbHLIM YCKOpPeHHeM d, = 3 m/c’. Haligute Benmuuny | OITK-1.Y.1
TIOJIHOTO YCKOPEHUs Tefa a.

4 | [aiire oripejiesieHre abCOMIOTHO TBEP/IOMY TeTy. OIlK-1.3.1
[lpoaHanu3upyiiTe  OTIWUMS  C/AeAYHOIIUX  (U3NYECKUX  MOJese:

5 abcomotHo TBEpHOoe Teno (ATT) u MarepuanbHasi Touka. [lpuBenuTe OIK-1.Y 1
npyMep, B KOTOPOM OJHO W TO ’Ke€ Tej0 BBICTyMaeT B KayecTBe
MaTtepuasibHOU TOUKU U ATT.

[TpoaHanu3upyiiTe xapakTep TMpPSIMOJMHENMHOrO [BW)KEHHs Teja I10

g | U3BECTHOMY 3aKOHY /IBHIKeHMs x(t) = 10 + 2t + 0,5t (m). Kakoii myThb OMK-1.Y .1
TIPOMZIeT Teslo 3a yKa3aHHOe BpeMsi t = 2 c? OOocHyWTe TpUMeHeHUe U
3aKOHOB, MCIIO/Ib3Y€eMbIX [UIs pellleHus] 3a/|lauH.

7 | ChopmynupyiiTe nepBbiii 3aKOH HbrOTOHA. OIIK-1.3.1

8 OOmbsicHUTe, KakK, COIJIACHO BTOPOMY 3aKoHy HbIOTOHa, 3aBHCHT OIK-13.1
YCKOpEeHUeE TeJsla OT ero Macchl.

9 [MpuBeauTe TIpUMep, W/UIIOCTPUPYIOIIUM JeiCTBUe TpeThero 3aKoHa

OIK-1.Y.1
HeroToHa.
KameHnp nexxut Ha J[He COCyZa, MOMHOCTBEO MOTPY>XEHHBIM B BoAy. Kak

10 | usmeHuTCs cula JjaBieHUs KaMHSI Ha JIHO, eC/Ii CBepxy HamuTh KepocuH | OITK-1.B.1
(KepoCcHH He CMeIMBaeTcs ¢ Bozioi)? OOOCHYITe CBOM OTBET.

11 HazoBuTe, kakoli 13 3akoHOB Kerisiepa ycraHaB/ivBaeT (pOpMy TpaeKTOpUU OITK-1.3.1
T/1aHeT.

12 | [daiite onpefiesieHre UMMy ibCa Tena Kak (GrU3UUecKoi BeJTMUUHBI. OIIK-1.3.1

13 | Ha3oBure, Kakasi r3rueckas BeJJMUMHA Ha3bIBA€TCSI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHMTe 3alMCH OCHOBHOTO 3aKOHA [JWHAMMKH [i/Is1 TIOCTYNAaTe/IbHOrO0 U

14 | BpamatenbHOro ABWKeHUs. Habiaure B3aumocBsizu Mexay stumu | OIMK-1.Y.1
3aKOHaMHU.

15 | ChopmynupyiiTe 3aKOH COXpaHEHUs] MOMEHTa UMITYJIbCa. OIIK-1.3.1

16 | JatiTe onpesieneHre paboThl KakK (hH3UYECKOUN BEJTUUMHBI. OIlK-1.3.1




17 | ChopmynupyiiTe, UTO TaKOe MOIIHOCTh KakK (hyr3nuecKast BeJTMUMHa. OIlK-1.3.1

18 OObsicHUTe, TIOYEMY L|eHTPOCTPEMHUTe/bHasi CWia TIpU BpAIleHUH 110 OIK-1.Y 1
OKDPY)>KHOCTH He IMPOU3BOJIUT PabOTHI. T

19 OObsICHUTEe, B uUeM COCTOWT pa3/duvde MeXAy KOHCEeDPBAaTUBHBIMU U ONK-1.Y 1
HEKOHCEepPBATHBHBIMU CU/IaMHU.

20 Kakoli Kopabsib [JBWKETCS MefjieHHee TIpU OJWHAKOBOW MOILIHOCTH OIK-1.B.1
JIBUTaTe/Isl — Harpy>KeHHbIA WK HeHarpy>keHHbIi? OO0CHylTe CBOM OTBET. o

21 | aiiTe onpesiesieHre NOTeHMAIBHOM SHeprur. OT 4ero oHa 3aBUCHT? OIIK-1.3.1

27 O6LﬂCHIETe, Kak paboTa KOHCepBAaTUBHOMW CHJIbI CBsSI3aHa C MOTeHL[UaTbHOM OITK-1.3.1
SHeprueu.
[Toka)krTe Ha MpUMepe TOHKOIr0 cTepkHs AnuHouM 20 cm u maccoii 30 T,

93 | KaK MpIMeHseTcs Teopema [ITetinepa s pacuéTa MOMEHTa WHEPLIUU Tesl OTMK-1.Y 1
MpU TIepeHOoCe OCU BpallleHusi C cepefuHbl CTEP)KHS Ha OJWH U3 €ero
KOHL[OB.

24 HazoBute ¢opmyny, Mo KOTOpOM BBIYUC/SIETCSI MOMEHT HMITyJ/bCa OIK-1.3.1
abCoJIIOTHO TBEP/OTO Tea. o
Kak BbIuMc/isieTcsi KWHeTHYeCKast SHepryst BpalleHus: abCOIFOTHO TBEPZOTO

25 | tena? CpaBHute C  Qopmynol gans  KuHeThyeckod — sHepruu | OINK-1.Y.1
TOCTYTaTe/IbHOTO /IBU)KEHUSI.

26 | CopmynupyiiTe fiBa 1oCTy/1aTa TEOPUUA OTHOCHUTEILHOCTH DUHIIITEeHA. OIIK-1.3.1
CripaBejiMBa /M B CrelMaJibHOM Teopuu oTHocuTenbHOCTH (CTO)

27 | xnaccuueckas opmysia 41 KUHeTHYecKo suepruu E = mv?/2? Ecm Her, | OIIK-1.Y.1
TO KaK paCCUMTBHIBAETCS KWHETHYEeCKasi SHeprus Teya coriacHo CTO?

28 | Kak cBsi3aHa Heprusi rapMOHUUYECKUX K0yiebaHUM C UX aMIUIUTYZOM? OIIK-1.Y.1
CpenaiiTe BbIBOJ, TI0 BOMPOCY: Kak Oy/eT U3MeHSTbCS XOJ, MassTHUKOBBIX
YacoB TMpPU HACTYIUVIBHWW JIETHUX J>KapKUX [Hel TI0 CpaBHEHUIO C

29 | XoNnoAHBIMU 3UMHHMHU JIHSIMH, €C/IM Yachl yCTaHOBJIeHbI B HeyTeruiéHHoM | OIMK-1.B.1
romellleHuu (CTep)KeHb MasiTHUKA MeTa/UIMueckuil)? AprymeHTUpYTe
CBOM OTBeT.

30 | Chopmynupyiite orpeziesieHHe BOJTHBI. OIlK-1.3.1

31 OObBsiCHUTe  pa3nuuue MeXAy TpPOJOJbHBIMA U TIOMEPeYHbIMU ONK-1.Y 1
MeXaHWYeCKMMU BOJIHAMM.

32 | 3anmummmre ypaBHeHue Oeryiieii BOHBI. OIlK-1.3.1

33 | Ha3oBute, uemy paBHa cpefiHsiss 00bEMHast TUIOTHOCTb SHEPTUH BOJTHBI. OIlK-1.3.1
VcTouHMK 3ByKa U MPUEMHUK JBWXKYTCS APYr OTHOCUTENBHO Jpyra Co
CKOPOCTSIMHM Uycm U Upp COOTBETCTBeHHO. CKOpPOCTH 3ByKa B CpeJie paBHa

34 | 340 w/c. IlpoaHanmu3upyuTe 3afjauy U orpefenuTe OTHocuTensHOoe | OIMTK-1.Y.1
M3MeHeHHe YacTOTbl 3ByKa 3a cuéT 3¢d¢ekra [omsepa. VcTouHMK U
TIPUEMHMK JIBWXKYTCSI HABCTPEUy APYT APYTY: Uuem = 40 M/C, L, = 60 M/C.

35 | Chopmynupyiite ipuHLdIl ['foMreHca. OIlK-1.3.1

36 | Hazoewure onpe/eneHre uHTephepeHIMH BOTH. OIlK-1.3.1

37 Cd)opMyanyf/iTe, YTO HasblBaeTCsl CTosiuer BOHOMW. [IpuBejuTe mpumep OMK-1.Y 1
CTOsIueli BOJIHBI.

38 | 3amuimmTe ypaBHeHHe COCTOSTHUS WZiealbHOTO rasa. OIlK-1.3.1

39 YKakuTe KOIWYeCTBO CTereHer CBOOOJbI Yy JKECTKOW [JBYXaTOMHOMN OITK-1.3.1
MoJieKysbl. C KaKUMU JBWKEHUSIMUA OHU CBSI3aHbI?

40 | Yemy paBHa paboTa rasa B M130XOPHOM IpoLiecce OIIK-1.3.1

a1 O1ieHUTe, YyBCTBUTETHLHOCTh KAKOTO TEPMOMeETpa Bbillle — PTYTHOTO WU OIK-1.B.1

CIIMPTOBOrO (IPU NPOYMX PABHBIX YCIOBUSAX)?




42

CpenaiiTe BbIBOJBI 10 XapaKTepy U3MeHeHUs! TeMIlepaTyphl rasa npu ero
ObicTpoM paciipeHud. OTBeT NOsICHUTE.

OIIK-1.B.1

43

HepeLII/ICJ'II/ITe, M3 KaKUX 4acTed COCTOUT TeIJIOBas MalllHa.

OIlK-1.3.1

44

OtleHUTe CUTYyalMIO: Karigd Mac/AsSHUCTOM >KUJKOCTH TOMajaeT Ha
MOBEPXHOCTB BOJIbI M pacTeKaeTcsi, 00pa3ysi TOHKYO M/IeHKyY. O6si3aTe/TbHO
JIA 9Ta MJIEHKA 3aKPOeT BCH MOBEPXHOCTD BoAbI? OOOCHY#TE CBO OTBET.

OIIK-1.B.1

45

Ouenure cutyanuio. Uto 0bKuraeT KXy CHIbHee: BOJja WX BOJSHOU rap
OJIHAaKOBOM MacChl TIPH OJTHOM U TOM ke Temreparype? ObocHy¥Te Baiu
OTBeT.

OIIK-1.B.1

Cemectp 3

46

Yto Takoe abCOMIOTHO YEPHOE TesI0?

OIIK-1.3.1

47

Bo cKonbKO pa3 M3MeHUTCS TOTOK SHePTUU OT HUTH HaKaJMBaHUS JlaMIlbl,
eC/Ii yJIBOUTH ee Temriepatypy? OOOCHy#Te Baill OTBET, OINUPAasCh Ha
3akoH CrecdaHa-bosibliMaHa.

OIIK-1.¥.1

48

OObsiICHUTE TIDUHIMIT W3MEPEHUs] TeMIlepaTypbl Tejla C TOMOIIbIO
ONTHUYECKOTO MUPOMeTpa.

OIIK-1.¥Y.1

49

Yto Ha3biBaeTCsl BHEITHUM GoTo3hdexTom?

OIIK-1.3.1

50

MoxkeT 1 BUAWMOe u3MyuyeHUe BbI3BaTh (OTO3(dGdeKT B MiacTUHe U3
MeTasu1a, paboTa BbIxoZla KOToporo paBHa 3.5 3B? O6ocHyiiTe CBO OTBeT.

OIIK-1.B.1

51

OObBsICHUTEe TIPUUMHY BO3HUKHOBEHHSI TOPMO3HOTO DPEHTTeHOBCKOTO
V3/TyUeHwUsl.

OIIK-1.3.1

52

®oToH ¢ JyMHOW BOomHBI A = 97,04 M paccesisics Ha HeINO/BKHOM
s/ekTpoHe Tof, yriom 6 = 90°. Ilpepyokute criocob orpejeneHus
OTHOCHTE/ILHOTO W3MEeHEeHUs [I/IMHbI BOJHbI ()OTOHA MPU KOMITOHOBCKOM
paccesHuu. PaccumTaliTe ero BeJMYMHY B yKasaHHOM Cjydae.
KoMnToHOBCKas fijivHa BOHBI paBHa 2,426 .

OIIK-1.B.1

53

OnuinuTte, 4To TIpeACTaB/sieT cOO0M aTOM B pamMKax mozenu TomcoHa.
Kakuve 0CHOBHbIE He[JOCTaTKU JAHHOU MOJIeNn?

OIIK-1.3.1

54

AToOM BOZIOPOZIa HAXO/IUTCSI B OCHOBHOM COCTOSIHUW. Kakoii 1/TMHBI BOJTHBI
W3/TyuyeHHe MOXXeT MCITyCTUTh JaHHbI atoM? OOOCHyWTe Balll OTBET,
WCI10/1b3Ys1 TIocTy1athl bopa.

OIIK-1.¥.1

55

B uem cocTourt rumnoresa ge bpoiins?

OIIK-1.3.1

56

OO6mbsicHUTE, TIPU KaKUX YCIOBUSX MHUKPOUACTHUIIBI MPOSIBJISIOT BOJTHOBBIE
cBovicTBa. [IpvBeguTe TIpUMeEpHI, TIOJTBEP)KJAIOIIe BOJHOBbIE CBOMCTBA
YaCTHIL.

OIIK-1.3.1

57

KakoB (pu3nueckuii CMbIC/1 BOJIHOBOU (PYHKLIMKW?

OIIK-1.3.1

58

CpaBHuTe [IMHY BOJIHBI Ae bpoiinsa gas mapuka maccod my = 0,2 r u
IPOTOHA Maccoi m, = 1.67*10% Kr, UMEIOIIMX OJMHAKOBbIE CKOPOCTH V.

OIIK-1.¥Y.1

59

Kakum 00pa3oM SHeEprusi  «HYJIeBbIX  KoiebaHWii»  KBAaHTOBOI'O
rapMOHHYECKOTr0 OCLUIISATOPA CBsI3aHa C COOTHOLIIEHHEM
HeorpeiesiéHHOCTel ['eli3eHOepra?

OIK-1.¥Y.1

60

HOCqHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HaXOAUTbCA B OCHOBHOM
COCTOSAHHMHU B dTOMeE.

OIlK-1.¥.1

61

[TocuuTaiiTe, CKOMBKO 3/€KTPOHOB B aTroMe, Yy KOTOPOTO LIeJTUKOM
3aro/THeHa BHeIIHsisl 2p-000/704Ka. ATOM KakKOro BelllecTBa UMeeT TaKylo
3/IEKTPOHHYI0 KOHOUTYpaLKi0?

OIIK-1.¥.1

62

MukpouacTuiia 3arepTa B OJHOMEPHOM MOTeHLUaJbHOM siMe LIMPUHOM | ¢
0eCKOHEeUHBIMH CTeHKaMH U HaXOJUTCSI B COCTOSIHUM C KBAHTOBBIM UHCJIOM
n = 1. [lokaxuTe, Kak OIpeJesUTb KOOPJAWHATbI TOUEK, B KOTOPBIX
BEPOSITHOCTh OOHApPY>KUTh MHKPOUYACTHIy MaKCHUMasbHa. Haligure nx B
yKa3aHHOM cJlyJae.

OIIK-1.B.1




63

KakuM MoXeT OBbITb CTIMH YaCTHI], KOTOPble OMUCBHIBAIOTCS CTaTUCTUKOMN
Pepmu-/vpaka? IIpuBeuTe npyUMepbl TAKUX YaCTHLI.

OIIK-1.3.1

64

OOBsICHUTE, UeM OT/TMUaeTCsl XapaKTep 3ario/IHeHHs] COCTOSTHUN KBaHTOBOM
cucreMbl (hepMHUOHaMHU M 6030HaMMU.

OIIK-1.3.1

65

ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO U BbIHY>KAEHHOTI'O M3/TyUEHU.

OIIK-1.¥.1

66

[peasio>kuTe TeopeTHyeckoe 000CHOBaHUE, KAK U3MEHHUTCSI TIPOBO/IMMOCTh
KPeMHHeBOro o0pasija, ec/li B HEro BHEAPUTb HeOOJIbIIOe KOJMUECTBO
WHAVeBOW npruMecu? BaneHTHOCTh KpeMHHsI paBHA 4, Ba/leHTHOCTb UH/US
-3.

OIIK-1.B.1

67

OnuminuTe IPUHIUI PabOTHI J1a3epa 1Mo TPEXYPOBHEBOU CXeMe.

OIIK-1.3.1

68

Jlazep paboraer 10 TPEXYPOBHEBOM cxeMe. OHepPrus OCHOBHOIO
cocrosinusi E; = -8 3B, sHeprusi Bo30yxaeéHHOTO cocTosiHus E, = -5 3B,
SHeprusi MeTactabuibHOTO coctosinusi E;= -5.2 3B. Ompegenure JIUHY
BOJIHBI, HA KOTOPOH MPOUCXOAMT pabouee U3MyUeHHe.

OIIK-1.¥Y.1

69

Kakass  vactuija  HaseiBaeTcsi  ¢oHOHOM?  Kakum
pacripe/ie/ieHeM OMUCHIBAIOTCST (DOHOHBI?

KBAHTOBBIM

OIIK-1.3.1

Bomnpocsr (3agaun) asist 3aueta / qudd. 3aueTa rpeacTas/ieHbl B Tabuie 16.

Tabsuiia 16 — Bonpockl (3azaun) a/st 3aderta / audd. 3auerta

Ne [Tepeuenn BonpocoB (3agay) J/1s1 AuddepeHI[MPOBAaHHOIO 3aUueTa Koa
n/n UHAWKATOpa
Cdopmynupyiite 3akoH KynoHa U 3aKOH COXpaHeHUs 3J1eKTPUYECKOro

1 OIIK-1.3.1
3apsza.

9 [aviTe  onpefeneHue  BeKTOpa  HANPSDKEHHOCTA W TOTeHIMana OIK-1.3.1
3J1eKTPOCTAaTAUYeCKOTO TI0JIS.

3 Cdopmynupyiite TeopeMy I'aycca Ajsi 3/1eKTPOCTaTUUECKOTO TIONSI B OIK-1.3.1
BaKyyMe U B [JU3/IeKTPUKaX.

4 OOmbsicauTe (PU3NUECKW CMBIC/I LIMPKYJ/SILMA BEKTOpa HAaIpsKeHHOCTH ONK-1.Y 1
3JIEKTPOCTAaTUUYECKOT0 MO/ U JOKa)KWUTe ero MoTeHL[UalbHbIA XapakKTep.
[TpoaHanu3upyiiTe, Kak U3MEHUTCSI CUJla B3aUMOJeNCTBUS JBYX TOUEUHBIX

5 |3apsigoB mpU KX TepeHeCeHWM M3 BaKyyMa B OAHOpoAHbIM >kuzakuii | OIIK-1.Y.1
JIADJIEKTPUK.

5 CpaBHUTe pacrpejiesieHHe 3aps/ioB B MPOBOJHUKAX U JU3JIEKTPUKAX TPU OMK-1.Y 1
MOMeIeHUH UX BO BHeILLIHee 3/IeKTPOCTaThUUeCcKoe Iose.

OueHWTe CUTyalUIO: He3apsUKeHHbIM  1eIbHOMeTa/l/IMuecKui  111ap

7 | IOMeCTWIX B OJHOPOJHOE BHellIHee 3jeKTpruueckoe roJje. Kak usmensitca | OIIK-1.B.1
CHUJIOBBIE JIMHWH TI0/1s1 BHYTPH M CHapy»ku 1mapa? O00CHy#iTe OTBeT.

PaccuuraliTe HampsyKeHHOCTb U MOTEHLMA/ 3JIeKTPOCTaTUUYeCKOro IMoss B

8 | meHTpe KBajpaTa, B BepLIMHAX KOTOPOr0 HaxOAATCA yeTbipe oAvHAKOBbIX | OIIK-1.Y.1
TOUEUHBIX 3apszja o 2 HK1, eci ctopoHa KBagpara pasHa 10 cwm.

OrnieHuTe eMKOCTb 0OaTaper KOHZIEHCATOPOB, COCTOsIIIed U3  Tpex

9 MOC/IeAOBATENEHO  COEMHEHHBIX TUIOCKMX BO3AYIIHBIX KOHAEHCATOPOB | o o B4
eMKOCTbI0 10 MK® KaXK/bIi, ec/i TIPOCTPAHCTBO MeXKAY OOK/IaJKaMU
O/IHOTO M3 HUX 1|eJTMKOM 3arl0/THUTh AN3/IeKTPUKOM (£=3).

10 [Ipepnoxure TeopeThYecKoe obocHOBaHUe MeToza pacuera OIK-1.B.1
pa3BeTB/IeHHbIX 3/IeKTPUUYECKUX Liereli ¢ moMolibio rpasua Kupxroda. o

1 OueHuTe BIUsIHME BHYTPEHHEr0 CONPOTHBIIEHUSI UCTOYHMKA TOKa Ha KII/] OIK-1.B.1

38MKHYTOﬁ BHEKTPI/I‘JECKOI‘;I Leriu. Hpe,qnoxq/ITe C11I0COOBI €ro TMOBLIILIEHHUS.




12

Paccunrarite cumy TOKa KOPOTKOrO 3amblkaHMs uMcTouHMKa ¢ O/IC 12 B,
eCJIv TNIpM TIOJK/II0OUEHUH K HEMY pe3uCTopa C CONnpoTHB/eHreM 5 OM cuna
TOKa B 1| COCTaBJsieT 2 A.

OIIK-1.¥Y.1

13

O1jeHrTe TIJIOTHOCTh TOKA B Me/IHOM TIPOBO/IHUKE ceueHHeM 2 MM?2, eC/iu 3a
1 MUHYTY Yepe3 ero IorepeyHoe ceueHre CTaOMILHO TTPOXOAUT 3apsia 120
K.

OIIK-1.B.1

14

Paccunravte KIIJJ ucrounnka Toka ¢ 3AC 12 B u BHyTpeHHUM
conporus/eHreM 1 OM, ec/iv OH NUTaeT BHEILHIOKO Liellb CONPOTUB/IEHUEM
5 Om.

OIIK-1.¥Y.1

15

Cdopmynupyiite 3akoH bro-CaBapa-Jlariaca v 3aKoH Amriepa.

OIIK-1.3.1

16

[aiite orpefeneHye  sBJeHWS S7eKTPOMAarHUTHOM  WHAYKIMKA |
copmynupyiite 3akoH Papages.

OIIK-1.3.1

17

[MpoaHanu3upyiiTe  xXapakTep  [JBWKEHWsS  3apsDKeHHOW — YaCTHIIb,
BJeTalOIleli B OAHOPOJHOE MarHUTHOe TIojie TIO[, OCTPbIM YIJIOM K
CUIOBBIM JTAHUSIM.

OIIK-1.¥.1

18

CpaBHUTe MarHUTHbIE CBOMCTBA Jjua-, apa- U ¢eppoMarHeTUKoB. Kak oHU
BeZlyT ceOsi MPY MOMeIleHUH BO BHEIIIHee HeOIHOPOJHOe MarHUTHOe T1oJie?

OIIK-1.¥Y.1

19

OueHuTe  CUTyalMl0:  CBEpXIIPOBOJsIee  KOJbLIO  TMOMELaloT B
HapacTarolijee BHeIlIHee MarHUTHOe Tiojie. UTo Mpoun30iiieT ¢ MarHUTHBIM
TIOTOKOM CKBO3b I/I0I[a/lb, OTPAHUUEHHYIO KObLioM? OOOCHYHTEe OTBeT.

OIIK-1.B.1

20

[Mpeanoxute $rznueckoe 000CHOBaHKWE BO3HUKHOBEHUSI BUXPEBBIX TOKOB
(TokoB @yKO) B MaCCUBHBIX IMPOBO/IHUKAX M Ha30BUTE CIIOCOOLI OOPHOBI C
TOTepsIMU YHEPTUU B MarHUTOIIPOBO/IAX.

OIIK-1.B.1

21

PaccuuTaiiTe MarHUTHBIM MOMEHT KPYTrOBOTO BUTKA paguycom 10 cMm, ecnu
CHJIa TOKa B HeM cocTtasiseT 2 A.

OIIK-1.¥.1

22

OueHuTe pajguyC KpPUBU3HBI TpPAaeKTOPHMH TPOTOHA, BJETAIOIIEro Co
ckopocThio 10° M/C B OIHOPO/JHOE MarHWTHOE TioJie ¢ MHAyKIwmen 0.5 Ti
NepreHuKYISPHO JTUHUSIM UHAYKLWH.

OIIK-1.B.1

23

Ornpepenvre cumy, ¢ KOTOPOM OJHOPOAHOE MarHWTHOE MoJie UHAYKLUen
0.1 Tn pelicTByeT Ha MpPsIMOM TIPOBOJHUK AMMHOM 20 €M C TOKOM 5 A,
pacro/ioxKeHHbIN 1o, yriaoM 30° K TUHUSIM T0JIS1.

OIIK-1.¥.1

24

Paccuuratite 3/JC caMOMHAYKLMK B KaTyllKe WHAYKTUBHOCTHIO 50 MI'H
TIPY paBHOMEPHOM yObIBaHWM CHJIbI TOKa 0T 10 A o 2 A 3a 0.1 c.

OIIK-1.¥Y.1

25

OLieHUTe 3HEPIU0 MarHUTHOIO T10J1S COJIeHOUa UHAYKTUBHOCTBIO 0.2 I'H,
eI Cwia ToKa B HeM paBHa 3 A. Kak M3MeHUTCs 3Ta 3Heprus Npu
BBe/IeHUU JKeJIe3HOr0 Cep/ieyHuKa?

OIIK-1.B.1

26

Cdopmynupyiite cucTemy ypaBHeHUM Makcgenia ISt

3/1eKTPOMAarHUTHOTO T10JIs B UHTerpaibHOM (popMe.

OIIK-1.3.1

27

OOBsICHUTe TIOHATHE «TOK CMeIleHWs» W (HU3NUeCKyl TIPHUUHHY, TI0
KOTOpOU 3T0 ToHsTHe Ob1s1o BBefeHO k. K. MakcBesuiom.

OIIK-1.¥.1

28

[aiiTe onpefeneHrie TIOHATHUIO KOT€PEHTHOCTH BOJH M HAa30BUTE YC/IOBUS,
HeoOXo/MMble i1 HabO/OZIeHUs1  CTaljMOHAapHOW UWHTep(epeHLIMOHHOM
KapTHHBL.

OIIK-1.3.1

29

Cdopmymmpyiite npuHLun I'tolirenca-®dpenens.

OIIK-1.3.1

30

CdopmynmupyiiTe TOHATHE gucriepcud cBeta. OObACHUTE B ueM
3aKJTF0YaeTCs pas3/iMure MeX/ly HOpMa/lbHOW M aHOMaJTbHOM IMCIIepCHei.

OIIK-1.3.1




31

[Tpoananusupyite Av¢pakMoOHHYH KapTuHy ®payHrodepa Ha OJHOM
memu. OT Kakux (pr3nuecKux rMapamMeTpOB 3aBUCUT YIJIOBOE TOJIOXKEHHUe
JU(PPaKLMOHHBIX MUHUMYMOB?

OIIK-1.¥Y.1

32

CpaBHHUTE XapaKTePUCTHUKW eCTeCTBEHHOI0, YACTUUHO TOISIPU30BAHHOTO U
TIJIOCKOTI0/ISpU30BaHHOro cBeTa. OOBsicHUTe CyTh 3aKoHa Masoca.

OIIK-1.¥.1

33

OO6mbsicHUTE TPUUKHY BO3HHUKHOBEHUSI 00OBIKHOBEHHOTO u
HEOObIKHOBEHHOTO JTyueil TIpY SIB/IEHWH [JBOWHOTO JIyuyerpeoM/IeHUs B
OINTHUYEeCKU aHU30TPOITHBIX KpUCTasI/Iax.

OIIK-1.¥Y.1

34

O1jeHUTe CUTYAI[MIO: Ha MOBEPXHOCTb CTEK/ISTHHOTO O0BheKTHBa HaHeceHa
TOHKasl TIpo3pauHasi rjieHka. Kak rogobpatb ee TOJIIMHY U TOKa3aTesb
rpeIoM/IeHusI /11 peaar3aluu "TipoCBeT/IeHHs] ONTUKU''?

OIIK-1.B.1

35

[Tpeayio>kuTe ONTHUECKWM MeTOZ SKCIepUMEHTaTbHOTO — OTIpe/|e/IeHusT
KOHIL[eHTpal[M OITHYeCKM aKTUBHOTO BelllecTBa (HarmpuMmep, pacTBopa
caxapa).

OIIK-1.B.1

36

PaccuuraiiTe ONMTHUECKYIO pa3HOCTh XOJa ABYX KOT'€PEeHTHBIX CBETOBBIX
BoiH JmuHOM 600 HM, ecM Ha SKpaHe B TOUKe WX HaIOXKeHUs
Ha0JIr0/1aeTCs TPETHM UHTeP(epeHI[MOHHBI MaKCUMYM.

OIIK-1.¥Y.1

37

OueHUTe MUHMMA/IbHYIO TOJIUMHY MbUIbHOW TuieHKU (n = 1.33), mpu
KOTOpO# OHa OyzieT Ka3aTbcs KpacHOW (A = 650 HM) rpu HabO/IeHNN B
OTPa’KeHHOM CBeTe 110/, HOPMaJIbHbIM YIJIOM MaZleHus.

OIIK-1.B.1

38

PaccuuraliTe mepuoj AU(paKkIMOHHOW pelleTKH, eCau JU(paKIMOHHbIN
MakCHMyM BTOPOTO TOpsijKa /JI1 MOHOXPOMAaTHYeCcKoro CBeTa C JIJTMHOM
BostHbI 500 HM HabsrogaeTcs mox yriom 30°.

OIIK-1.¥Y.1

39

OneHrTe HanOOJIBININE TIOPSIZIOK CIIEKTPA, KOTOPBIA MOYKHO HabJI0aTh C
MOMOIIbI0 TU(PaKIMOHHOM pelieTKu, uMmetoieid 500 mwTpuxoB Ha 1 MM,
TIPYU OCBeIlleHNY ee CBEeTOM C JIJTMHOW BOJIHBI 550 HM.

OIIK-1.B.1

40

Paccuuratite MHTeHCHUBHOCTb TIJIOCKOMOJISIPU30BAaHHOT O CBeTa,
MpoLIe/IIero yepe3 aHaau3aTop, €eCAU Yroja MeXAy IJIOCKOCTSIMU
Moasipu3aliuyd  MoJigpU3aTopa W aHajau3aTopa  cocTaBisier  60°.
VHTeHCUBHOCTH Ta/larolliero Ha IMoJisipyu3aTop eCTeCTBEHHOT0 CBeTa paBHa
Io.

OIIK-1.¥Y.1

41

Ouenure yron bprocrepa A/ rpaHuLbl pasziesia Cpef, «BO3AyX — CTEKI0»
(mokasatesb npesioMeHus cTeksia n=1.5). ITog KakuM yriioMm cBeT JOJDKeH
rajilaTb Ha TIOBEPXHOCTb, UYTOOBI OTPA)KEHHBIM Jy4 ObUI TIOJHOCTHIO
T10J/IIPHU30BaH?

OIIK-1.B.1

42

O1jeHUTE YaCTOTY 3/IEKTPOMAarHUTHON BOJIHBI B BaKyyMe, eC/TH eé JJIiHa
BOMHBI cocTaBiasieT 3 cMm (guarazoH CBY). B kakux egunuiax CU
M3MepsieTCsl BOJTHOBOE UMCJIO [ijisl 9TOUM BOJHbI?

OIIK-1.B.1

43

PaccuuraiitTe  (a3oByH0 CKOPOCTb  3/IeKTPOMarHUTHOM  BOJHBI B
HeMarHUTHOW cpefie (p=1), AUANIEKTpUUECKasi TMPOHUIIAeMOCTb KOTOpPOM
€ =4,

OIIK-1.¥.1

44

OrjeHUTEe  pa3pelarolyld  CroCOOHOCTh  JUGMPAKI[MOHHON  peIeTKH
IIMPUHON 2 cM, uMetoljeli 250 IITPUXOB Ha MUW/UIUMETP, B CIEKTpe
BTOPOTO MOPSsiiKa.

OIIK-1.B.1

[TepeueHb TeM /IS BBIMOJTHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TIpeiCTaB/IeHBI B
Tabnviie 17.

Tabmuua 17 — TlepeueHb TeM /i71s BHITIOJTHEHHST KyPCOBOTO MPOeKTa / KYPCOBOM pabOoThI



[IpyMepHBIii TepeyeHb TeM /11 BBIMOTHEHUs] KyPCOBOT'O MPOeKTa/ KypCOBOM

Ne ri/mt
paboThI

Yu4eOHBIM IJITAHOM He MpelyCMOTPEHO

Boripockl a1 mpoBefieHHsI TIPOMEXYTOYHOM aTTecTaldd B BHUJE TeCTUPOBAHUS
ripe/icTaB/IeHbl B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TiepeueHb BOITPOCOB /It TECTOB

No o Kop
[IprMepHBIN IepeyeHb BOIIPOCOB /1Sl TECTOB
n/m UHAWKaTOpa

Kakasi Oyzer TpaeKTopwsi y YacCTWLbl, JBWXKYIIEHCS PAaBHOMEDHO C
MIOCTOSIHHBIM T10 BeJTMYMHE YCKOPEeHUEM.

1) I1psimast niuHUA

1 | 2) JIuaus c neperubom OIlK-1.¥.1
3) ITapabosna

4) OKpY’>KHOCTb
Otsert: 4

Onpezenure, Kakasi U3 TMpe/CTaBleHHbIX (PU3NUECKUX BeIUUMH HMeeT
eIMHHULly U3MEpPeHHs], COBNAAalOLYyI0 C eJUHULIEN U3MepeHus CUIIbI.

1) Umnynbe

2 | 2) YckopeHue OIIK-1.3.1
3) Bec

4) YrnoBasi CKOPOCTb
Otser: 3

YTo npou3ouET mocsie abCoIFOTHO HEYTIPYTOoro y/apa 4acTHI] MacCaMH
m, = 4m, U C KWUHeTUUeCKUMM 3Heprussmu T, = 6T,. Uactuia ¢ maccou
m, JBUrasach BIPaBO, a YacTHL]a C MAacCOM M, — HaBCTpeuy YacTHLe C
Maccou m;.

3 | 1) YacTtuiipl OygyT ABUTATHCS BIIPABO OIIK-1.B.1
2) EnuHast yacturia OyieT JBUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTUBOTIOIOXKHBIE CTOPOHBI
Ortser: 2

[Ipoananu3supymTe, Kakod OTBeT SIB/SIETCS IPaBWIBHBIM Ha BOINPOC:
«YeMy paBHa CyMMa BHYTPEHHHX CWJI, [JeHCTBYIOIIUX MEXJYy TelaMU
3aMKHYTOU MeXaHUUeCKON CUCTEMBI?»

1) I3MeHeHUIO SHEPTUH CUCTEMBI

2) Hymo

3) I3MeHeHuIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHUIO 1JeHTpa MacC CUCTEeMbI

Ortser: 2

OIIK-1.B.1

Urto mnpousoifeT C MOMEHTOM MWHepLYM CBHHLOBOIO LIWIMHApa
OTHOCUTEJTbHO OCH, COBMAJAlolleil C ero reoMeTpUYecKol OChIO
CUMMETPUH, eC/IU JWIVHAP CIUIIOLIWTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HYJIIO

Otser: 2

OIIK-1.B.1




YKakuTe BepHYH 3alyCh YypaBHEHUs [AWHAMUKUA BpallaTeJbHOrO
JIBIDKEHUSI.

IM=Jw

2)e=M/J

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIIK-1.3.1

YKakuTe, yeMy paBeH MOMEHT MHepLMM TOHKOro obpyya Maccoit m u
pazuycar.

1) J=m-1?%12

2)J=m-%2

3)J=mr1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Buibepure ¢pa3sy, COOTBETCTBYIOI[YIO I€PBOMY 3akOHy HbroToOHa:
«[TepBblii 3akoH Hbl0TOHA yTBEp)KJaeT...»

1) ®akT cyiiecTBOBaHUS AOCOFOTHOTO JBYKEHUST

2) Cy1ecTBOBaHMe UHEPLMA/IbHBIX CUCTEM OTCUETa

3) ®aKT cyliecTBOBaHUsI HeMHEPL[MaIbHbIX CUCTEeM OTCUéTa

4) ®akT Cyl|eCTBOBaHUs MPUHLIUIA OTHOCUTENbHOCTU ["anumnes

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BenMUMHY MOJYJsi MaKCUMaabHOW BeMUYUHBI yCKOPEHMsI
TOUKH, [IBU)KeHWe KOTOPOW OMMChIBAeTCS ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBerT: 1

OIIK-1.¥.1

10

Bribepute Qopmysty, ornpeenstou[yl0 BeIUUHHY (Ha30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kw

3yv=kA

4 v=wk

Otsert: 4

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTHBHOM CHJIbI TI0 3aMKHYTOM
TpaekTopuu (1o Toukam 1, 2, 3u 1).

1) 3aBUCHT OT yObLIM TIOTEHLIMALHON SHEprUn

2) [IponopiyoHanbHa NpypaleHu 0 KUHEeTUUeCKOW SHeprun

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JBHKEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHbIX (PU3NUYECKUX BEJIUYMH KMeeT pa3MepHOCTh
(xr-m)/c??

1) MoMeHT cubl

2) MoMeHT uHepLuU

3) MomeHT umIysibca

4) Cuna

OtBert: 4

OIIK-1.3.1




13

Korpa TaHrennmaspHOe yCKOpeHHME paBHO HYJIIO, a HOpMa/bHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBW)KeHKe Ha3bIBaeTcsy ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJTUHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOTMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Ortsert: 4

OIIK-1.3.1

14

Bribepure mpaBwibHBIA 0TBeT. Kak M3MeHsieTcss MOJy/ib CKOPOCTU TIpU
MPSIMOJIMHEMHOM IBM)KEHUM, €C/M 3aBUCUMOCThb TPOUJEHHOr0 TelIoM
MyTH OT BpeMEHHM 3a/laHa ypaBHeHueM: S = 4 + 15t + t3?

1) YobIBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3spacraer

4) OcTaéTcst MOCTOSTHHBIM

Otsert: 3

OIIK-1.B.1

15

Kak BbIuMc/isieTcs MOMEHT UHepLIMKA MaTepraibHOW TOUKU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r1?

OTBeT: 4

OIIK-1.3.1

16

Kak coOTHOCATCS MOMEHTBI UHEPIIUU JAUCKA Jo v uuuHApa Ji, KOTOpbie
HMMEeIOT paBHbIe MacChl U PaJUYChI?

1) Jn=Ju

2)Jn > Ju

3)Ja > 2-Ji

4) Jn > Ju/2

Ortger: 1

OIIK-1.¥.1

17

Haiigute oTHoOIIeHHe mpou3BeseHHbIX paboT (A,/A,), eciu [Ba JUCKa C
paBHBIMU Maccamu U paauycamu R; u R, (R; = 2R,) packpyuuBatoT u3
COCTOSIHUSI TIOKOSI /10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

1

2)3

3)4

4)5

Otsert: 3

OIIK-1.B.1

18

Kakoii yuéHblii co3zan crieljaabHyr0 Teopuro oTHocuTenbHOCTU (CTO)?
1) Manuneit

2) OVHIITENH

3) JlopeHn

4) bop

Otser: 2

OIIK-1.3.1

19

Bribepute ypaBHeHHe, OMUChIBaOIllee rapMOHUYeCKUe KoeOaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

3) x = 5-ctg(8t? + /2)

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

Otser: 2

OIIK-1.3.1




20

[Ipoananu3upyiite, Mpu KakOM YCJIOBMM B CHUCTEMe, COBeplIaroLein
BBIHY)K/IeHHble KosiebaHusi, OyzeT HabOmoAaTbcsi pe3oHaHC (, —
COOCTBeHHas UaCTOTa, ( — YaCTOTa BBIHYXK/[AFOITIEH CHTBI)?

1) o >> o,

2) 0>,

3) 0 ® o,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1

21

Bribepure, Kakasi ¢pu3nueckasi BeJMUMHA U3MEHSIETCS 0[] BO3JeliCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepLuU

Otser: 2

OIIK-1.3.1

22

Bribepute, B Kakoil cucTteme Tesl MOJIHBI MOMEHT HMITY/IbCA OCTAaeTCst
MOCTOSTHHBIM.

1) 3amKHyTOM

2) He3zamMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJ/I paBHa HYJIIO

3) He3amkHyTOH, rie CcyMMa MOMEHTOB BHELLTHUX CHUJI [IOCTOSTHHA

4) He3amMkHyTOU

Otser: 1

OIIK-1.3.1

23

Ykakure, paboTa Kakoi W3 TEPeUMC/IeHHbIX CHJI paBHa HYJIO TIPU
3aMKHYTOU TPaeKTOPHUU JIBU)KEHUS Tesa.

1) Bsizkoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarotenus

4) Cumbl TpeHUs] CKOMbKeHUsT

Otser: 3

OIIK-1.3.1

24

YeMy paBHa BeJTMUMHA YCKOPEHUs] CBOOOJHOTO Ta/IeHUs g Ha BBICOTe Hafl
TOBEPXHOCTBIO 3eMJ/IM, PaBHOK paauycy 3emnu? BenuuuHy g BO/IM3M
NOBEPXHOCTY 3eMJIM NIPUHATHL paBHOU 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.¥.1

25

[TpoaHanm3upyiTe, KaK U3MEHUTCS T1epro/, KojeOaHHi MaTeMaTHueCcKoro
MasiITHUKa, eC/Iy JJIMHY ero IMoJBeca yBeIuuuTh B 9 pas, a Maccy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuuTcs B 4 pasa

3) YmeHbIMTCS B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1




26

OrneHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/Iv
paccTosiHue MeXJy ero OoOKIaJkaMHu yBequuuTh B 9 pa3, a o06sacThb
MeXXy 00K/TaIKaMH 3a/TUTh TUCTUUTMPOBAHHOM BO/oM (& = 81).

1) YmenbimTcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BeliecTBa, KOTOPbIE NMPU OOBIUHBIX YCIOBUSX MPAKTHUYECKU He
MIPOBOJST 3/IEKTPUUYECKUI TOK.

1) IIpoBogHUKU

2) [MonyTripoBOAHUKY

3) [lnatuHa

4) Ju3neKTpuKu

Otsert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIe JITMHUM HaNpPsDKEHHOCTHU 371eKTPOCTaTUYeCKOTo
T10Jis, CO3/IaHHOTO TOYEUHBIM OTPHUIL[AaTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsijia

2) K 3apspy

3) 3akpyuMBalOTCS BOKPYT 3apsi/ia 0 4aCoBOU CTpeJiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsi/ia MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /1 YacTulla UMeTh 3apsifl, BeJIMurHa KoToporo B 1,5 pasa Gosibie
3/1IeMEeHTapHOr o 3apsia?

1) Moxer

2) Hert, He MoxeT

3) MoxeT, HO TOJIbKO eC/TU 3apsifi OTpULiaTeIbHbIN

4) MoxeT, HO TOJILKO eCJIH 3apsiJ TI0JI0KUTe/TbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMA 3/IEKTPUYECKOIO I0JIs?

1) [NoTeHMaNBbHON SHEPTUU eAUHUYHOTO T0JIOKUTENHHOTO 3apsifia Wiu
OTHOILIEHHIO NTOTeHLUaIbHOW SHEPTUU K 3apsiiy

2) Pabore cui 1oJisi TIO TI€PEMELeHHI0 eAUHUYHOTO T0JIOXKUTETHEHOTO
3apsijia U3 JaHHOW TOUKM T10J1s1 B 0ECKOHEUHOCTh

3) Cune, elcTBYIOLLelN Ha 3apsij], MOMellleHHbIN B JaHHYI0 TOUKY T10JIsI

4) KuHeTn4ecKol SHepruy NMpOOHOr0 TOUEUHOTrO eMHWUYHOrO 3apsijia B
JTAHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Harnuiure dhopmysy 3akoHa OMa B guddepeHianbHoN Gopme.
HR=UNI

2) R = Q/I>: At

3)j=0E

4)R =P/

Otsert: 3

OIIK-1.3.1

32

Haligute  mpaBuibHOe — HasBaHWe  [jid  BEKTODHOM  CHJIOBOM
XapaKTepUCTUKU 3/IeKTPOCTaTUUECKOr0 TOJIs.

1) IMoreHuuman

2) HanpsikeHHOCTB

3) Nupykuus

4) 3apsp,

Ortser: 2

OIIK-1.3.1




33

OueHuTe, KaK W3MEHUTCSl CWIA 3JIEKTPOCTaTUYECKOTO B3auMO/IeHCTBUS
JIByX TOYEUHBIX 3apsiioB, eC/M OJAWH W3 HUX YMEHbUIMTb B 4 pasa, a
pPacCTOsTHUE MeX/y HUMH YMEHBIIUTh B 2 pasa.

1) YmenbiuTcs B 8 pas

2) YMeHbILIUTCSA B 2 pas3a

3) YMeHbiuuTcs B 16 pa3

4) He usmeHuTCs

Otsgert: 4

OIIK-1.B.1

34

OueHnTe, Kak 3aBUCUT 3JeKTpUuecKkasi MPOBOJAUMOCTb IPOBOJHHUKA OT
NIPUJIOKEHHOW K HeMy Pa3HOCTH NOTeHLUasIoB.

1) IIpssiMo nmponopLMOHaIbHO

2) IlporopLoHanbHO CTeleHy OT Pa3HOCTH MOTeHLIManoB

3) IIponopioHaaBbHO KBaZipaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

Ykaxkute (QU3MUeCKyl0 BeJIUUYMHY, KOTOpasi HUMeeT Ty XXe eJWHHULY
V3MepeHUs], UTO U HampsDKeHHe.

1) HanpsikeHHOCTD

2) [TpoBoAUMOCTD

3) 34C

4) ConpoTuB/eHue

Otsert: 3

OIIK-1.3.1

36

Kak  Ha3biBaeTcsi ~ Be/IMUMHA  HAMNpsUKEHHOCTH — TOMs,  eciid
HaMarHUUeHHOCTh  (eppoMarHeTMka  oOpaijaeTcs B HyJIb U
HaTIPSPKeHHOCTD T10/1s HarpaB/ieHa MPOTUBOIIO/IOXKHO TI0JIF0, BbI3BaBIIIEMY
HaMarHu4yuBaHue?

1) I'mctepesncom

2) KospiutuBHOM crnoiu

3) [Monsipuzaruent

4) MarHuTo/IBUxXylllel CUIoun

OtBer: 2

OIIK-1.3.1

37

OneHuTe, TIO0 KAaKOW TPAeKTOpUU OyJeT ABUTaTbCs B MarHUTHOM TIOJie
yacTulla, JieTslllas C MOCTOSTHHOM CKOPOCTbIO BJJOJIb JIMHUM MarHWTHOM
WHAYKLUU?

1) OKpy>XHOCTb

2) [Ipsimast

3) OBanoug,

4) dnnurc

OrTBeT: 2

OIIK-1.¥.1

38

B Kakux eUHULIAX U3MEPSIeTCS HaTIPSDKEHHOCTb 3/IEKTPUYECKOro Mosis?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-1.3.1

39

YcTraHOBUTE COOTBETCTBME MeXKAY MaTepuaJoM IIPOBOJHUKA U ero
3JIeKTPONPOBOAHOCTBIO:

Marepuasn DeKTponpoBogHOCTh (0, 1/(OM-cm)
A) Mertasn 1) >10-15- 10710
B) [TosynpoBoJHUK 2)1071°-103
B) [dusnekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A

OIIK-1.3.1




40

OueHunTe, KaK COOTHOCSITCS YTJIbI a/IeHUsI Ot U OTPa)KeHHs () CBeTa?
1) a>> @

2)a>@

3a=¢

Ha<e

OTBeT: 3

OIIK-1.3.1

41

[TpoaHamM3upy#Te, ueMy paBeH abCOJIFOTHBIN TMOKa3aTe/lb MPeIOM/IeHHUsS
cpefbl C [W3MEKTPUYECKOW TMPOHULIAEMOCTbI0 € = 16 W MarHWUTHOU
MPOHULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.B.1

42

YKauTe siBieHUe, KOTOpOoe UMeHyeTCsl UHTepdepeHLeil BOIH?

1) OrubaHyie BOJIHaMU TIPETIATCTBUH

2) Hanoxenve [pyr Ha Jpyra BOJH, HWAYLMX OT KOTepPeHTHBIX
HCTOYHUKOB

3) Ork/ioHeHWe  BOJAH  OT  [epBOHAUaJbHOIO  HallpaB/IeHUs
pacrpoCcTpaHeHUs MU Mepexo/ie U3 OJHOW Cpejibl B IPYTYIO

4) 3aBuUCUMOCTh (ha30BOM CKOPOCTH OT JJIUHBI BOJTHbI

Otser: 2

OIIK-1.3.1

43

[TpoaHaMM3Upy#HTe, KAKUM [IOJDKEH OBITh YTOJI TIaIeH|Us] CBETOBOI'O JIyua,
YTOOBI OTPa’KEHHBIM JTyd COCTABJISI C TIaZaroim yrou 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OrTBeT: 3

OIIK-1.B.1

44

Ouenure ONTUYECKYH J/IMHY IyTU L U3 OZHOM TOUKU B JIPYIYIO, €C/IN
paccTosiHue MeXJy [JBYMs TOUKAMM I[1PO3PayHOW [JU3JIeKTPUUeCKON
cpeabl S = 4 m. Ilokasaresb npesioM/ieHus cpeasl n = 1,5.

1)5m

2)6wMm

3)7m

4)11m

Ortser: 2

OIIK-1.B.1

45

[ 0OBSICHEHUS] KAaKOTO SIBJIEHUSI MOXKET OBITh WCITO/Ib30BaH TPUHIIUTI
I'tolireHca-®pexens?

1) KorepeHTHOCTB

2) Iudpakuys

3) [Monsipuzanus

4) KopnycKynsipHO-BOJTHOBOM /yanu3m

Otser: 2

OIIK-1.3.1

46

[Ipoananusupyiite, yeMy paBeH [ePUOJ, pelleTKH, Korja Au(paKkLjioHHas
peretka cogep>kuT 200 IITPUXOB HA MUJITIUMETP.

1) 100 MkMm

2) 500 MKm

3) 200 MKm

4) 5 MKM

Otsgert: 4

OIIK-1.B.1




47

[MpoaHanu3upyiiTe  WHTEHCUBHOCTb CBeTa TMpU  UHTepQepeHIun
O/IMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOrepeHTHbIX MCTOUHUKOB B
TOUKe, B KOTOpPOU pa3HoCTh (a3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

OrTgeT: 1

OIIK-1.¥.1

48

YTo W3 Tepeurc/ieHHOTO SIBJSETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUH
MAarHUTHOTO TIOJIsT?

1) CusoBble IMHUKM MarHUTHOTO MOJIs1 BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHUM HAUMHAIOTCS HAa MAarHUTHBIX W
3aKaHYMBAIOTCS Ha 3JIEKTPUYECKUX 3apsifax

3) MarHuTHble CUIOBble JIMHMM HAUMHAIOTCSI W 3aKaHUYMBAIOTCS Ha
MarHUTHBIX 3apsiax

4) MarHuTHble CW/IOBble JIMHUM HAUMHAIOTCS M 3aKaHYMBAKOTCS Ha
3JIeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJl, KakoW reoMeTpUuUecKOW (Urypod MOKHO OMUCaTh
TPaeKTOPUIO [IBIDKEHHsl 3apsUKeHHOM uacTHLpl, JBUTaloLLeics TMoj
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHUAM MarHATHOW UHAYKLUHU.

1) OKpy>XHOCTb

2) ITapabosna

3) I'urtepbomna

4) Cnivpanb

Otsert: 4

OIIK-1.B.1

50

OrieHuTe CTereHb MoJisipu3anyu P cBeTa, ec/i CBET Mpe/iCTaB/sieT COOO0M
CMeCh eCTeCTBEHHOI0 CBeTa C IJIOCKOIOJ/ISIPU30BaHHbIM. MIHTEHCUBHOCTD
TO/IIPU30BAaHHOTO CBeTa B Jiyue paBHA WHTEHCUMBHOCTH €CTECTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-1.B.1

51

PaccuuraiiTe TokasaTe/ib NpesioM/IeHUs BelllecTBa, eC/iM CKOPOCTh CBeTa
TIpM Tepexo/ie Jiyuya U3 Bo3ZyXa B HEKOTOPOe BeleCTBO yMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4)2,2

OrTBeT: 2

OIIK-1.¥.1

52

PaccuuraiiTe yros Mexzay ONTUUECKHMH OCSIMM TIOJisipu3aTopa |
aHanu3atopa. [IpM TIPOXOXK[E€HWH CKpeIleHHBbIX To/sipu3aTopa U
aHa/M3aTopa MHTeHCHBHOCTb CBETa YMEHbIIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.¥.1




53

[Tpoananu3upyiTe, Kak U3MEHUTCS BeJIMUYMHA MarHUTHOW WHAYKLMU Ha
OCU [JJIMHHOI'O COJIeHOWJa, eC/id TOK B HeM yBeIW4YUTb B 4 pa3a, a
IVIOTHOCTb HAMOTKY BUTKOB YMEHBILIWTH B 2 pa3a?

1) YBenuuurcs B 2 pa3a

2) YBenuuutcs B 9 pa3

3) YMeHblIUTCSA B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.B.1

54

YKakuTe, KaKoe TeJlo SB/sIeTCs abCOFOTHO YepHBIM TeJIOM.
1) INornoijaeT Bce najiatolijee Ha HETO HU3/TyyeHHUe

2) OTpaxkaeT Bce Mafarolee Ha Hero u3jiydyeHue

3) 3nyuaeT B peHTTeHOBCKOM JMara3oHe

4) VanyuaeT B BUJMMOM JHarnia3oHe

Ortser: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE 6/M3Ka K HY/MH0?
1) TIpo3pauHoro

2) 3epKabHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OueHute, BO CKOMBKO pa3 yBeIMYWIach 3HepreTuyeckas CBETHMOCTb
abCO/TIOTHO UepHOro Tesa mpu ero HarpeBanuu ¢ T, = 1000 K mgo T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIlK-1.B.1

57

Bribepure, kKakasi (hopmysna Hanbojiee TOUHO OMUCHIBAET CIIEKTPaIbHYIO
IUVIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHIITelHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJisseTCs paBHOBECHbIM?

1) Anbda-, beTa-, ramma-HU3TyYeHuUst

2) TenoBoe HU3nyyeHUe

3) JlazepHOoe u3nyueHre B BUAUMOM U MH(PPAKPACHOM Jraria30Hax
4) TopmM0O3HOE PeHTIeHOBCKOE U3/TyueHue

Ortser: 2

OIIK-1.3.1

59

YKaxkuTe 3aKOH, KOTOpBIM oOmpefesiseT TMOJ0XKeHue MaKChMyMa
W37y4yaTesbHOM CrOCOOHOCTU abCOMIOTHO YepHOTO Tesa TpU 3a/[aHHOM
abCoJTIOTHOM TeMIiepaType.

1) 3akoH Credana-bosbiiMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1




Ykaxute (popmysy, orpesieNstoly0 SHEPTUi0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E =h-v OIIK-1.3.1
4)E=hv=h-cA
Otsert: 4
[lpoaHanusupyiTe, Kak U3MeHseTCsl CWia TOKa HaCbILeHUs TIpU
dboToapdekTe B cilyyae yMeHbllleHHsI CBETOBOTO TOTOKA I1a/lalolllero
CBeTa MOCTOSIHHOM JJIUHBI BOJHBI.
61 1) YmeHnbliaeTcs OIK-1.B.1
2) CHauasia yMeHbIIaeTCs, 3aTeM yBeTMUUBaeTCsl
3) CHauasia yBe/IMuUMBaeTCs, 3aTeM yMeHbIllaeTCst
4) CHauasna ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs
Ortser: 1
[TIpoaHanu3upyiite, UTO MPOM30OHAET C KHWHETUUYECKOW 3SHepruen
(h0TO3/1eKTPOHOB, eC/Iy, He MeHsisl YaCTOThI MaZjatolllero CBeTa, yBeJIuuuTh
€ro MHTeHCHBHOCTH B 2 pasa.
62 1) YmenbimTcs B 2 pasa OIK-1.B.1
2) YBenuuuTcs B 4 pasa
3) He usmenuTcst
4) YBenuuurtcs B 2 pasa
Otsert: 3
OueHuTe BeJIMUMHY KpacHOW rpaHullbl (oTosddexrta (B repuax) s
KaTo/la, U3rOTOBJIEHHOTO M3 Bosib()pamMa TouHON 2 MM. Katos moKphIT
cyoeM okcuzia 6apusi. PaboTa BbIX0/la 371EKTPOHOB C TIOBEPXHOCTH KaTo/a
paBHa 2 3B. TlocrosHHas I[lnanka — h = 6,6:1073¢ JDxk-c. 3apsj
63 | >1eKTpoHa —e = 1,6:10719 Ko OINK-1B.1
1) 3,2-10%5 I'y
2)4,8-105 'y
3)4,8:10"“ I'y
4)4,8-108 I'y
Otsert: 1
Kakum 00pa3oM 3aBUCHMT paboTa BBIXOZA 37€KTPOHA C TIOBEPXHOCTH
KaTo/a 13 Ka/IMUsl OT YaCTOThI MaZiatollero ceera’?
1) [IpsiMO MPOTOPLMOHANIBLHO YacTOTe
64 | 2) IIponopLoHaIbHO YCKOPSIOLLEMY HallpsDKeHUI0 OIIK-1.3.1
3) I1poropioHanbHO KBa/IpaTy uyacTOThI
4) He 3aBHUCUT OT YaCTOThI
OtBerT: 4
[Mpoanamu3upyiite, Oyzer au Habmogatbcs dotodddekr, ecmu
TJIaCTUHKY W3 JlaHTaHa oO0JiyuaTh CBETOM C JIMHOW BoiHbI 600 HM?
Pabora BbIX0/]a 3/7IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3¢deKT BO3MOXKeEH, ecu KaTof, HarpeTh A0 Temnepatypsl 347 K
65 | 2) He Oyaer OIK-1.B.1

3) dortosddekT BO3MOXKEH, €eC/Iu [IOTMOJHUTE/IbHO TMPWIOXKUTh K
TMJIACTUHKE YCKOPSIFOIIYI0 Pa3HOCTh MOTEHIMA/I0B BeJTMUMHON He MeHee 1
B

4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTBLIO p ~ 0,5

OtBeT: 2




66

CpenaiiTe BLIBOZ, O BeJIMUMHE MHHHMMAJBHOTO OOpAaTHOTO HarpsyKeHWs,
NP KOTOPOM TOJIHOCTBIO TpeKpaijaeTcsi (POTOTOK. YCJ/IOBHE: SHeprust
¢doroHoB paBHa 6,5 3B, a ¢oTokaTox M3roTOBNAEH W3 JMUTHS, paboTa
BBIXO/la KOTOPOT'0 cocTaBsisieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.B.1

67

OueHvTe, BO CKOJbKO pa3 /[laBjieHWe  CBeTa,  I1a/lalolllero
MeprIeHINKY/ISIPHO ~ W/leallbHO — 3€PKa/lbHOH  TIOBEPXHOCTH,  OoJibIlie
JlaBjieHWsI CBeTa, I1aJjalolllero TepreHAUKY/ISIPHO W/ealbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OrTsgeT: 1

OIIK-1.B.1

68

OreHuTe, OT KAaKWX BeJMUWH 3aBUCUT CWIAa CBETOBOTO [aBJIEHUS C
KBaHTOBOM TOUKHU 3PEHUS:

A) Uucna ¢OTOHOB B CBETOBOM IMYUKE;

b) OHepruu doToHa;

B) KoadduimenTa oTpakeH!si TOBEPXHOCTH.

1HA,B

2)A,B,B

3)5,B

4HA, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyliTe, B KaKMX 00aCTSIX CreKTpa J1€KTPOMarHUTHBIX BOJIH
BO3MOyKHO HabmozieHue 3¢ dekra KomritoHa.

1) Bugumbiii Auana3oH

2) Pagyoauana3zon

3) Teparep10BbIi AHara3oH

4) PeHTreHOBCKUI Juana3oH U raMMa-u3iyueHue

OtBert: 4

OIIK-1.¥.1

70

Kakum 06pa3om umysisc poTOHa CBsi3aH C JJIMHOMN BOTHBI?

1) imnybC npsiMo MPOTOPLIMOHAJIEH [JIMHE BOJIHBI

2) VimnysibC npsAMO NPONOPLMOHAEH KBaipaTy [J/IMHBI BOJIHbI

3) mriysibc 06paTHO MPOMOPLIMOHAEH JJIMHe BOJTHBI

4) VmnysnbC npsAMO MPOIOPLIMOHA/IEH KOPHIO KBAJPpaTHOMY OT [JIMHBI
BOJIHBI

Otser: 3

OIIK-1.3.1

71

B kakoii o6siacTv crieKTpa 3/1eKTPOMarHUTHOTO W3/1yUeHUs] UMITYJIbC
¢oTOoHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) lndpakpacHoe r3nyueHue

2) TeparepLioBOe U3TyueHHe

3) PenTtreHoBcKkoe u3nyyeHue

4) Paprousnyuyenue

Otsert: 4

OIIK-1.3.1




[Tpoananu3upytirte, Kakoe u3 MPUBEJIEHHBIX  BbICKAa3bIBaHUM
MPOTUBOPEUYUT KBAaHTOBOM TEODUU CBeTa.

1) IHTeHCUBHOCTb CBeTa He 3aBUCHUT OT IJIOTHOCTH TOTOKA (DOTOHOB U UX
SHEepruu

2) CBeT MOXXET H3/1y4aTbCsl U PACOPOCTPAHSITHCS TOJMBKO OTJeIbHbIMU

72 | nopUUsIMA — KBaHTaMU OIlK-1.B.1
3) KaxxjoMy M3 KBaHTOBBIX COCTOSIHWMM, B KOTOPOM HaxOJUTCSl aTOMHas
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM yPOBEHb SHePTrUr
4) [Ons yacTvLbl He MOTYT OBITH OJHOBPEMEHHO TOUHO W3MepPeHbI
KOODP/JMHATHI U UMITYJIbC
Ortser: 1
YKakuTe, B ueM 3aKJIF0UaeTCsl CMbIC/I TIepBOro rocrysaTa bopa.
1) VYTBepXieHue O CYL[eCTBOBAHWU CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He M3/ly4yaeT U He I0IJIOLaeT SHeprun
2) Pa3sHOCTb 3Heprui [ByX CTalMOHapHBIX COCTOSIHUM paBHa SHEpPIUu
73 | U3/ly4aeMoro Wiu IorjollaemMoro KBaHra CBeTa OIlK-1.3.1
3) B aTome 3/1eKTPOHBI ABWKYTCS 110 0pOuTaM, O/IM3KMM K KPYTOBBIM
4) ATOM COCTOMT U3 TOJIOKUTETbHO 3apsDKEHHOTO sifipa U OTPUL[ATe/IbHO
3apsDKeHHBIX 3/IeKTPOHOB
Otser: 1
Bribepute, Kakoe W3 TIpHMBEI€HHBIX HW)KE BBbICKA3bIBAHUM TPaBUIBHO
OTMChIBAaeT CMIOCOOHOCTh aTOMOB K W3/TyUeHHIO U TOTJIOIIEHUI0 SHEPTHN:
«ATOMBI MOTYT ...».
1) TlorsoumjaTh W W3/Ay4yaThb JIMIIb HEKOTOPBIA [AUCKPETHbIM Habop
74 3HaueHUU SHepruv OMK-1.3.1
2) V3iy4aTh ¥ MOTJIONMIATh JIF0OYI0 TIOPLUIO SHEPTUA
3) M3nyuaTth MO0 AUCKPETHBI HAaOOp 3HAUEHWM SHEpruu, MO0 100y
TOPLIUIO SHEPryur
4) N3nyuats /t00yI0 MOPLMIO SHEPTUH, a TOTJIOLIATh JIUILb HEKOTOPBIH
Otsert: 1
YKaxuTe, K KakOMy [uamna30oHy H3/IyueHUs] OTHOCATCS Iepexofbl W3
cepum banbMepa B aTome Boziopoja’?
1) TeryioBoe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/yueHne OIIK-1.3.1
3) 'amma-u3nyueHue
4) Buaumblii cBeT
OtBert: 4
[IpoaHanu3upyinTe, Kak W3MEHW/IaChb SHEPrUsi aromMa BOJOpOAa IIpU
M37y4yeHUU UM (HOTOHA C AJTMHOM BOMHBI A = 4,86-1077 M?
1) YBenuuunach Ha 4,86 3B
76 | 2) YMmenbluunach Ha 2,55 3B OIIK-1.¥.1

3) Ymenbluniach Ha 4,86 5B
4) YBenuuunach Ha 9,72 5B
Otser: 2




OrieHrTe pa3HOCTh YHEPTHUN OCHOBHOTO W BO30Y)K/IEHHOTO COCTOSIHUS (B
3B). [laHO: 3/1eKTPOH B aToMe Tiepeliiesn U3 BO30Y)X/[eHHOTO COCTOSTHUS B
OCHOBHOe, W TIpU [IaHHOM Tiepexo/ie TMPOU30III0 H3yueHue (OToHa C
JUTUHOM BOJIHBI 650 HM.

77 11)0,4-°B OIIK-1.B.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl TurioTe3a Je bpoiiss.
1) JlroGble MMKpPOYACTHLIBI Hapsily C KOPIYCKYJISIPHBIMH 00/a/jatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXKET cofiep>kaTb Oosiee IBYX 3/IEKTPOHOB, HaXO/SIINXCS B
OJJUHAKOBBbIX CTALlMOHAPHBIX COCTOSIHUSIX, OTpejiensieMblX Habopom
78 | ueTbIpex KBAHTOBBIX UKCesl OIIK-1.3.1
3) OpHOBpeMeHHO HEBO3MOKHO C BBICOKOM TOYHOCTBIO 3a/laTh
KOODP/ZMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCsl U MOIJIOLAeTCsl He HEeMPEephIBHO, a OTJebHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBep)kIeHue, Haubosiee TIPaBUILHO COOTBETCTBYIOLIEE
rurore3e zie bpotins.
1) MuKpouacTULbl MOTYT MPOSIBJ/ISATH BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoOMarHuTHbIE BOJIHbI MMEIOT CBOMCTBA UaCTHI] OIlK-1.3.1
3) ¥Y Kaxx[I01 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) Siapo aToMa COCTOMT U3 KBapKOB
Otgert: 1
Paccuuraiite AmMHY BO/HBI [ie Bpoiins A 31eKTpoHa, ABWXKYILErocs co
ckopocthro 3,6 KM/c. Macca 3nektpoHa m. = 9,1-1073! kr, 3apsn
37eKTpoHa e = —1,6-10719 K.
g0 | 1) 1.6 wcw ONK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
OtBert: 3
YKakuTe KOIMUeCcTBO 3HAUeHUM, KOTOPble MOXKeT IPUHUMAaTb MarHUTHOE
KBAaHTOBOE UMCJI0O M TPU JAHHOM 3HayeHWU OpOUTa/NbHOrO KBAaHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)l-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rjaBHOe KBAHTOBOE UKCJIO N7?
1) DHepreTrueckre ypOBHM 3/1eEKTPOHA B aTOMe
2) BeinurvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekiuo opOUTATLHOIO MOMEHTa UMITYJ/IbCa 3/IeKTPOHa Ha 3ajaHHoe | OITK-1.3.1

HaripaB/ieHue
4) BenuurvHy MOMeHTa UMITYyJIbCa 3/1eKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




83

Ykaxute, 4TO Orpeje/nsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

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

OtBeT: 3

OIIK-1.3.1

84

B yectb Koro HasBaH 3(eKT pacliiensieHuss ypoBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM ToJe?

1) OuiHIITelHA M Ae Xaaca

2) [lItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3bIBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIMMU YaCTOThI NTaJjarolero ceera?

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3NUeCKUil CMBIC/T BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

2) Ilpou3BeseHre BOMHOBOW (YHKI[MM Ha KOMILIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUL[bI

3) BosHoBas (yHKIMsA 006paTHO TMPOTOPLMOHA/TLHA [I/TMHEe BOJIHBI fie
bpoiins

4) BosiHoBass (GyHKIMs TIpe[CTaB/asieT COO0M KMHEMAaTUYeCKHH 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHYIO (HOPMYJIMDOBKY COOTHOIIEHUsI HEOTIpe/|eIeHHOCTeH
Ieiizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMM.

1) OneKkTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuubl ¢ mosyLenbiM ClIMHOM

4) DyieKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3biBaeTcsl TBepJj0oe Teso, y KOTOPOrO BajleHTHasl 30Ha IOJTHOCTHIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/HA, a IMIMPHUHA
3amrpeljeHHOM 30Hbl Be/JMKa [0 CpPaBHEHHWIO C SHeprueld TeIIOBOIO
JIBIDKEeHUS?

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyrpoBOoAHUK

4) IIpumecHBIM NOMYTIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasMepHOCTbL uMeeT 1nocTtossHHad [lnanka B cucreme CI?

1) x-c
2) x/c
90 3) Thr/m OIIK-1.3.1
4) 1x/>B
Ortsert: 1
OuenuTe, KakoM CMBIC HMeeT COOTHOLIeHVe HeollpeJeleHHOCTeN
[eiizenbepra /s SHEPrud YacTULbI M BpeMeHM TpeObIBaHUS ee B
COCTOSIHWM C [JJaHHOW 3Hepruen?
1) OHeprus NpsiMo NpOIOPLMOHATIbHA BpeMeHU
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBEHA BpeMeH! OINK-1.B.1

3) DHeprus ¥ BpeMsi MOTYT ObITh M3MepeHbl OJIHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOUHOCTBIO

4) UYem Oosbllle  HeONpeAE/NIEHHOCTb JSHEPIHMHM, TEeM  MeHbIIe
Heorpe/ie/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3biBaeTCsi COCTOSIHME 3/IeKTpPOHAa B aTOMe, COOTBETCTBYIOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPruu?

1) Bo30y»/1eHHO€e COCTOsTHUE

92 | 2) MeTacTtabunbHOE COCTOSTHHE OIIK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

1) B BO/IHOBOM XapakTepe [BUKE€HUS MUKPOUYACTULIbI B ME€PUOAUUECKOM
MoTeHLarsne

2) B KOpIyCKy/IIpHOM TIOBe/IeHHUU 3/IEKTPOMarHUTHOTO W3TyUYeHUsl TIpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Hax0K[eHUM YaCTULIbI Cpa3y B HECKOJbKMX TOUKax MPOCTPaHCTBa
O/THOBPEMEHHO

4) B npoxoxx/leHUH MUKPOUYaCTULIbI Yepe3 TOoTeHLMaabHbINA Oapbep, Koraa
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIIK-1.3.1

Kakvie moJBrKHbIE UaCTUL[bl WM KBa3UYaCTHULbl SBJISIOTCS HOCUTEISIMU
3apsiza B [OYIIPOBOJAHUKAX?

1) SneKTpoHsI

94 | 2) IIpoToHbI OIIK-1.3.1
3) DJIeKTPOHBI U [IbIPKU
4) Nonsl

Otser: 3

[TepeueHb TeM KOHTPOJILHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHwusi, 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/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TeKYILeT0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroIxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Meroauueckre yKa3aHWs [yid OOyUarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHWe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporjecce JieKI[Usi BHITIOSHSET MEeTO/0/I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOEe TMpe/CTaB/lieHHe O JUCLUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThbl DU OCBOEHUM 00YYarOIIMMKCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, IIeJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXk/10M KOHKPeTHOH TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOW PaboThl COBMECTHO C Mpero/iaBaTesiem,;

- pa3BuThe TMpo(decCHOHa/NbHO-Je/IOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MBIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [Oofy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh MX B  Pa3/HUUHBIX
¢dbopmyMpoBKax);

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIN MaTepyual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/Ie/TbHBIX TEMATHK IO JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid.
= JIEKLUU I10 pa3fesiaM COrsiaCHO Tab1. 3 u TeéMaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOy4YarolUXCS TI0 TMPOXOXKAEHWIO TPAKTUUYeCKUX
3aHATUN
[TpakTHyecKoe 3aHsITHe SIB/SIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aluu yueOHOTOo
Tiporiecca, 3aK/IFYaroIasiCs B BBITOJTHEHUH 00yYaroMMHICS 110/ PYKOBO/JCTBOM TIperio/jaBaTeris
KOMILIeKCa Y4eOHBIX 3aJlaHUll C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLITUTAHBI, IPUOOpeTeHs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTHUUECKOTO 3aHATHS ZJisi 00yYalolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUECKOM [IesITe/TbHOCTH T10 MU3y4aeMO AUCLUTUIHE.
[TnaHupyemMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSTHIA:
- 3aKpervieHue, yriayOsieHWe, paclilMpeHVWe W JieTalu3alys 3HAaHWWA TIpU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CAaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/leHe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUs: KOHKPeTHOW yueOHOMU
JTUCLUTITAHBL;
- BbIpAaOOTKAa CMOCOOHOCTH JIOTUUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAHWWA  [iIs
BBITIOJTHEHUSI 3a/laHUM;
- obecrieyeHre palMOHAIBHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaabHON (opM
o0yueHusl.

T[zeGOBaHI/IH K ITDOBEAEHUIO TTPDAKTHUYECKUX 3aHATUI



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 | JTabopaTopHbie paboThI 40
2 | [IpakTHUeckure pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaluu.

OObs13aTeNbHBIM YC/IOBHEM /111 TIOJTyUeHHUs JOMycKa K 9K3aMeHy/AnuddepeHLIPOBaHHOMY
3a4éTy sIB/SeTCS YCIellHas cAaya He MeHee 75% /abopaTOpHBIX M TIpaKTUYeCKUX pabor, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHusg B cucteme LMS T'YAII c oOlleHKOM He HIKe
«y[IOB/IETBOPUTE/IbHO». JIWlla, He BBINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKalwTCsI K
IIPOMEXYTOUHOM aTTecTalju W CUYMTAIOTCS MMEMLMMM  aKaJeMHUecKyl 3a/l0/DKeHHOCTb,
KOTOpYI0 HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIEHKHU «X0polo» Ui «OTauuHo» obyydarouuiics 0b6s3aH:

- BBINOJHUTG ¥ 3aUTUTL 100% s1a00paTOpPHBIX U MPaKTHUeCKUX paborT;
- HabpaTh He MeHee 5 OasnoB (13 10) 3a 3/1€KTPOHHOE TeCTHpOBaHWe B cuctemMe LMS
I'YAIL

[Ipy HeBbINOMHEHWH XOTSI Obl OHOTO W3 JaHHBIX YCJIOBUM MaKCUMasbHasi HUTOTOBas
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJyYeHHBIX Ha 3K3ameHe/nn¢depeHIpOBaHHOM 3auéTte, He
MOJKeT IPeBbIIaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBIM OWIeT BK/IIOUAaeT /iBa TeOPeTHUeCKHX BOMpoca (OLeHUBAIOTCS
MakcuMyM B 10 6anioB Kak[plil) U OFHY pacuéTHyIO 3ajauy (oLjeHHMBaeTcsi MakcumyM B 10
OanoB). MToroBasi orjeHKa 1o AUCLMITTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
Y S5K3aMeHAlMOHHBIX 0a/nnoB C TMOCHAeJyIOLMM IIepeBOZIoM B aKaJeMUYecKyl LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsurie 21:

Tabmwia 21 — I1lkasa mepeBo/ja UTOTOBOH CYMMBbI 06aslyIOB B OIIEHKY

WToroeasi cyMMa 6asiioB Ouenka
85—100 «OT1nyHO» (5)
70 — 84 «Xopo1io» (4)
55-69 «Y IOBNI€TBOPUTEJILHOY (3)
MeHee 55 «HeypoBnerBoputensHO» (2)
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