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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKK/ —crienyanbHocTd  13.03.02
«DJIeKTpO3HepreTMKa M 9/eKTPOTeXHHWKa» HampaB/eHHocTv/crieluanu3atu  «Ludpoas
3HepreTvka». JJUCHUTIIMHA peanu3yeTcs Kadeapoit «Ne3».

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

OIIK-3 «CriocobeH MpUMeHsITb COOTBETCTBYIOIIMN (DHM3MKO-MaTeMaTHyeCKUd armapar,
MeTO/Ibl aHa/lv3a U MOJe/NUPOBaHUs, TeOPeTUYeCKOr0 M 3KCIIePUMEHTalbHOr0 MCC/Ie[0BaHUs
TIpY pelleHrH NpodecCcuoHaNbHBIX 3a7au»

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

[TpenojiaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroliye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|H, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTpEeHbl Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXXYyTOuUHasi aTrecTauyss B Qopme 5Kk3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611ast TPYZ0EMKOCTb OCBOEHMSI JUCIMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4acoB.

S13bIK 0OyuUeHuUst TI0 AUCLUTUIMHE «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-3 CriocobeH
TIPUMEHSTh
;)?/IO;/I?;_CTBYIOHMH OIIK-3.1.4 neMOHCTpUpYeT 3HaHUe 3
o 3/IeMeHTapHbIX OCHOB OINTHKH, KBAHTOBOM

MaremaTHh4yeCcKum

MeXaHUKHU U aTOMHOU (hU3MKH
OIIK-3./1.5 nemMoHCTpYpyeT [IOHUMaHue
(h13KYecKUX SIBIEHUN U yMeeT NIPUMEeHSTh

arrapar, MeTO/IbI
Ob6mmenpodeccroHanbHbIe | aHaMM3a v

KOMITETEHIMU MO/Ie/TUPOBaHUS,

(bu3nyeckye 3aKOHbI MEXaHHUKH,
TEOpeTUYeCKOro 1 o

MOJIEKY/IIPHON (DU3UKK, TEPMOJUHAMUKH,
9KCIIePUMEHTA/TBHOTO

3/IEKTPUYECTBA U MarHeTHU3Ma JI/Is peleHHsI
WCCIIe/IOBaHMS TIPU

TUIOBBIX 3a/1a4
pelIeHUH
ripoecCroHaTbHBIX
3a1a4

2. Mecto pucumniviHel B cTpykType Ol
IciuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YUarOIIMUCS
1Py U3yUYeHUM CIeAYyHoLUX AUCLUTIINH:
-  «MaremaTika. AHaIUTAYECKasA FreoMeTpuUs U JIMHeHasa anreopay,
- «Maremaruka. MareMaTUUYeCKUU aHaInu3»,
- «Maremaryka. Teopusi BeDOSITHOCTEN ¥ MATEeMATUYECKAsA CTATUCTUKAY.
3HaHus, MOMy4YeHHble MPU U3YyUEHUM Marepuasa [JaHHOW AUCLIMILIMHBbI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU JAPYTUX JUCLIUILIVH:
- «DJEeKTPOTeXHUKAa»,
- «MaTepuajioBeieHIE,
- «DJIEKTPOHUKA».

3. OO6beM U TPYA0eMKOCTb AUCLIUTTAHBI
IanHble 00 00IleM oO0beMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZIOB yueOHOM
paboTHI 10 JUCLMTIIAHE (U pacIipe/iesieHHe 3TOW TPYI0eMKOCTH 10 CeMeCcTpaMm) Tipe/iCTaB/ieHbl B
Tabsviie 2.

Tabsuiia 2 — O6BeM U TPYA0EMKOCTh AUCHIATITMHbI

Tpyl0eMKOCTb I10 cemecTpaM
Nel | Ne2 | Ne3

Buy yue6HO# paboThI Bcero




1 2 3 4 5
O6was mpyodoémKocmb OUCYUN/IUHBI, 13/ 468 5/ 180 3/ 108 5/ 180
3E/ (4ac)
M3 HUX uacoe npakmuueckotli 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
naboparopHsle paboTsl (JIP), (dac) 51 17 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 90 54 36
CamocmosimeabHas paboma, Bcero (4ac) 174 58 40 76
< JK3.,
Buo npomescymouHoli ammecmayuu: 3auer,
nudd. 3auet, sk3ameH (3auet, Audd. 3ay, Mndd. 9K3. ndd. 9K3.
IK3.) ;a;, 3au.

4. CopepykaHve JUCLUITIMHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pas/jiesiam v BUJaM 3aHATUM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/JOEMKOCTb MPUBeIeHbI B Tabuie 3.

Tabsmiia 3 — Pa3ziesibl, TeMbl AUCLUATIIMHBI, UX TPYA0E€MKOCTh

Pazpenbl, TeMbl AUCLIUTITUHBI

Jlekuuu
(uac)

3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Cemectp 1

Pa3pen 1. ®u3nuyecKkue 0CHOBbI MeXaHUKH.
Tema 1.1. DnemMeHTbl KWHEMaTUKU.

Tema 1.2. luHaMyKa MaTepyasbHOU TOUKU U

TMOCTYTATe/IbHOTO IBK)KEeHHsT aOCOJTFOTHO TBEPZOTO

Tesa.

Tema 1.3. 3aK0OHBI COXpaHeHUs B MeXaHUKe.

Tema 1.4. JluHaMKKa BpalllaTe/IbHOTO JBUKeHUS

abCoJII0THO TBEPAOrO TeJld.

Tema 1.5. TaroreHue. D/1eMeHThI TeOpUU T10JIA.

Tema 1.6. PengTuBucTCKasg MexaHUKa.

11

19

Pa3pen 2. Kose0aHnus U BO/THBIL.
Tema 2.1. 'apmoHuueckue KojebaHMs.
Tema 2.2. 3aryxaroijie KosebaHus.
Tema 2.3. BoiHY>KeHHbIe KomeOaHusl.
Tema 2.4. YTipyrue BOJIHBIL.

Tema 2.5. [IpumeHenue ¢Hu3MKKN KosieOaHMiA ¥ BOJTH B

TexXHHKe.

11

19

Pa3fen 3. OCHOBBI MOJIeKY/IAPHOH (PU3NKHU U

TePpMOAUHAMHUKMH.

Tema 3.1. MonekynsipHO-KWHeTHYeCcKasi TeOpust

HjeabHbIX ra3oB.
Tema 3.2. OCHOBBI TEpMOJAVHAMUKH.
Tema 3.3. PeanbHble rasol.

Tema 3.4. [IpuMeHeHUe MOJIEKY/ISIpHOW (PU3KKU U

TepMOJVHaMHKH B TeEXHHKE.

12

20




WToro B cemecTpe:

34

CemecTp 2

Pa3zpen 4. DneKTpocTaTHKa M 3aKOHBI IOCTOSTHHOT0
TOKa.
Tema 4.1. DyieKTprUecKoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpryecKoe 1oJie B Ju31eKTPUKax.
Tema 4.3. TIpoBOAHUKM B 3/1EKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/1eKTPUUECKOrO T0JIs.
Tema 4.5. [ToCTOSTHHBIN 3/1eKTPUUYECKUM TOK.

11

13

Pazgen 5. MarHeTusm.
Tema 5.1. MarHuTHoOe 11071e B BaKyyMe.
Tema 5.2. OyieKTpOMarHUTHast UHAYKLHS.
Tema 5.3. MarHuTHoe 110/1e B Bell|eCTBe.
Tema 5.4. OcHOBBI Teopur MakcBesuia st
3/1eKTPOMAarHUTHOT O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTuKa.
Tema 6.1. InTepdepeHnius cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. B3aumogeicTBre 3/1eKTpPOMarHUTHBIX BOJIH C
BeLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTHUKU B TEXHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3zgen 7. KBanTOoBas onTHKA.
Tema 7.1. TerioBoe ¥ FOMUHECLIEHTHOE U3JlyUYeHUe.
Tema 7.2. ®@oro3ddekT 1 ero nprMeHeHue.
Tema 7.3. Dpdexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOWCTB 3/1IEKTPOMarHUTHOTO U3/TyYeHUs.
Tema 7.5. OnTrueckast TMPOMETPUS.

11

25

Pa3fen 8. Dy1ieMeHTHI KBaHTOBOM (pU3MKH aTOMOB,
MOJIeKYJI U TBep/bIX TeJl.
Tema 8.1. Teopust atoma Bogopoza 1o bopy.
Tema 8.2. KopnycKy/isipHO-BOJIHOBOM Ayaii3M CBOUCTB
BeljecTtBa. BosHel e Bporins.
Tema 8.3. CooTHOIIeHMe Heolpe/ie/IeHHOCTeN
[efizeHbepra.
Tema 8.4. BonHoBasi GyHKLIUS U ee CTaTUCTAYECKUM
CMBICII.
Tema 8.5. O611iee ypaBHenue IIpeguHrepa. YpaBHeHHe
IpenvHrepa /st CTalMOHAPHBIX COCTOSIHUM.
Tewma 8.6. Perienue ypaBHenus lllpeaunrepa ais
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKY/I.

11

25




Pa3pen 9. ®u3nka aToMHOro0 sijpa.
Tema 9.1. CBolicTBa aTOMHBIX siziep.
Tema 9.2. PagnoakTyBHBIN pacrnaf,. 12 5 5 26
Tema 9.3. fAnepHble peakuu.

Tema 9.4. DyileMeHTapHble YaCTULbI.

Wtoro B cemecTpe: 34 17 | 17 76

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 e€ TPYA0EMKOCTD
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 60 20 14 26
pucuurineel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 57 19 13 75
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 57 19 13 75
arrecrauuu (ITA)
Bcero: | 174 58 40 76

5. TlepeueHb yueOHO-MeTO[UUECKOTO 00eCreueHus

JIJISI CAMOCTOSITeTbHOM pabO0ThI 00YUarOIMXCs TI0 JUCIUTIUIHHE (MOZYJIIO)
YueOHO-MeTOAMUeCKre MaTepuaibl [jisi CaMOCTOSITebHOW paboThl  00yuarouxcs
yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHbIX U3JaHUN

[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX W3/jaHWl TIPUBeEH B TabuLe 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U I€KTPOHHBIX yUeOHbIX U3[AHUMN

KomiuectBo
5K3eMILISIPOB
UIIiLIIAHi[%/ oc Bubmorpaduueckas ccpinka B G?I?pm;;zem
3/TIEKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc o06ueii ¢pusuku: B 3 1.: yuebHOoe mocobue / 1. B.
C12 CasenbeB. - M.: Hayka: dusmariur, 1977 - T. 1: 84
Mexanuka. MonekynsipHas pusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHOe nmocobue / T. Y. Tpodumoga. - 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.
Bomnpocs! (3azaun) A1 9K3aMeHa Mpe/icTaB/ieHbl B Tabsurie 15.

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

Ne Kop
[Tepeuenb BONpPOCOB (3a7a4) J/1s1 5K3aMeHa
n/m WHMKATOpa
Cemectp 1

1 | Ha3oBute nipegMeT M3yuyeHUs KUHEMAaTUKH. OIIK-3./1.4

2 | JlaiiTe oripefiesieHre MaTepyabHOW TOUKHU. OIlK-3./1.4
Teno ABWXeTCs1 U3 COCTOSIHUSA TIOKOS C TAHT€HLIMA/IbHBIM YCKOPEHUeM at =

3 | 4 M/c2 ¥ HOpMa/IbHbIM ycKopeHWeM an = 3 wm/c2. Haiiaute Benuuuny | OIIK-3.1.5
TI0JIHOTO YCKOPEHUs Tera a.

4 HasoBute, B Kakux ezauHullax usmepsiercas B cucreme CHU  yriosas OITK-3.]1.4
CKOPOCTb U YIJIOBOE YCKOPEHHUe. o

5 | [aiite onpesiesieHre abCOFOTHO TBEP/IOMY TeJTy. OTIK-3.11.4
[IpoaHanu3upyiiTe  OTAMYMSA ~ C/IeAYIOIIUX  (PU3MUECKUX  MOJeJeu:

6 abcomorHo TBépAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBeauTe OTIK-3.71.5
rpuMep, B KOTOpPOM OJHO W TO ’Ke TeJ0 BBICTyllaeT B KauecTBe o
MarepuasbHOU TOUKU U ATT.

[TokakuTe CBSI3b MeX/ly JTMHEMHOW W YI7I0BOM CKOPOCTBhIO MaTepUaibHOM

7 OIlK-3.1.5
TOUKH.

[TpoaHanu3upyiiTe XapakTep TIPSIMOJMHEMHOrO [JBW)XEHUS Tejaa MO

g | M3BECTHOMY 3aKOHY JBIDKEHMs x(t) = 10 + 2t + 0,5t2 (m). Kakou nyTh OMK-3.11.5
TIpOMZIeT Teso 3a yKa3aHHoe Bpems t = 2 c? OOoOCHy#Te NpHUMeHeHHe r
3aKOHOB, WCIO/Ib3YeMbIX [I/Is1 PellieHrs 3aauu.

9 | CopmynupyiiTe nepBbiii 3aKOH HbIOTOHA. OI1K-3./1.4
OObsicCHUTe TIPUHLIAIT W3MEPEHWs BeJUYMHBbI CH/Ibl, OCHOBAHHBLIM Ha

10 OIlK-3.1.4
TpeTheM 3aKOHe HbloTOHa.

OObsicHUTE, KaK, COTJIACHO BTOPOMY 3akKOHY HbIOTOHA, 3aBUCUT YCKOpeHHe

11 OIlK-3.11.4
Tesa OT ero Macchl.

[IpuBeguTe TIpUMep, W/UIFOCTPUPYIOLIUN [IeMCTBHMe TpeThero 3aKoHa
HeroToHa.
KameHb n1€XXUT Ha [He COCy/a, MOJHOCTBIO MOrPYKEHHBIM B BoAy. Kak

13 | u3mMeHUTCa CWia AaBeHUs KaMHs Ha [HO, eC/d CBepXy HaiuTb KepocuH | OIIK-3.1.5
(KepoCHH He cMellIMBaeTcsi ¢ BoJoi)? OBGoCHylTe CBOM OTBeT.

HasoBure, Kakoii U3 3aKOHOB Keriepa ycTaHaB/aMBaeT OpMy TPaeKTOpUHU
14 — OIlK-3.1.4




OrleHUTe 3aBUCHMOCTb CH/IBI BCEMHUPHOTO TSATOTEHUS OT MacChl
B3aMMO/IEMCTBYIOIIMX TeJl M PacCTOSTHUS Mexay HuMH. OOocHyMTe, Kak

15 | U3MeHUTCA Cula B3aUMHOI'O TATCOTEHWs JBYX TeJl, ecid Maccy oxHoro u3 | OIIK-3.1.5
Tesl yBe/IMUUTh BJIBOE, a PaCCTOsIHUE MeXy TejlaMU — YMEeHBIIWTb B [iBa
pasa.

16 | IdaiiTe oripefiesieHrie UMIYJ/IbCa Tesla KaK (PU3NUeCKON BeJTMUMHBI. OIl1K-3./1.4

17 CdopmynupyiiTe, TIpU KaKUX YCJIOBUSIX BBITIOJIHSIETCSI 3aKOH COXPaHeHUs OTTK-3.71.4
HMITYJ/IbCa.

18 | HasoBure, Kakasi u3nueckasi BeJIfUvHa Ha3bIBA€TCsI MOMEHTOM CHJIBL. OIIK-3.1.4
CpaBHHUTe 3aMyMCU OCHOBHOTO 3aKOHA JAWUHAMMKHU [JI MOCTYIATe/TbHOTO U

19 | BpaujaTtesibHOro [BWKeHus. Haiiaute B3auMocBsisu Mexay sStumu | OITK-3.1.5
3aKOHaMH.

20 | CopmyaupyiiTe 3aKOH COXpaHEHUs] MOMEHTa UMITYJIbCa. OIIK-3.1.4

21 | Haiite omnpesienieHre paboThl KaK (hM3UUECKOU BeJTMUWHBI. OIIK-3./1.4

22 | ChopmysupyiiTe, 4TO TaKoe MOIITHOCTb KaK (hr3nyeckas BeJIMUrHa. OI1K-3./1.4

2 OObsicHUTe, TOUeMy LIeHTPOCTPeMUTe/bHAsE CWjla TIPU BpaleHuH 110 OTTK-3.71.5
OKDPY)>KHOCTH He IMPOU3BOJIUT PaOOTHI. o
Wccnenyiite paboTy Cu/bl, ec/id Tejlo Maccod m = 1 Kr mof JgedcTBUeM

24 | HEKOTOPOM CWJIbI M3MEHU/I0 CBOK CKopocTb ¢ b0 = 1 mM/c go v = 3 m/c. | OIIK-3.1.5
OO6ocCHYyHTe IpUMeHeHHe 3aKOHOB, MCIOJIb3YeMbIX /ISl PellleHus 3ajauM.

75 OOmBsicHWTe, B ueM COCTOUT pa3Iduyhe MeXXAy KOHCepBaTUBHBIMH U OTIK-3.11.5
HEeKOHCEepPBATUBHBIMU CUJIAMU.
Kakoii kopabnb  [JBWKETCS  Me[jieHHee -  Harpy)KeHHbId WU

26 | HeHarpy)KeHHbIM - TIpU OJMHAKOBOM MolHOCTH AuraTessi? O6ocHydrte | OITK-3.1.5
CBOM OTBeET.

27 | HalitTe onpefiesieHre TIOTeHIMa/IbHOW SHeprun. OT yero oHa 3aBUCUT? OIlK-3./1.4
OO6mbsicHUTE, KaK paboTa KOHCEPBAaTUBHOM CHJIbI CBsI3aHa C TIOTEHIIMATbHOU

28 . OIlK-3.1.4
SHEepruen.

29 CdopmynupyiiTe 3aKOH COXpaHeHHMs] MexaHUueckoW sHepruu. [IpuBesuTe OTTK-3.71.4
TIpUMep BBIMNOJIHEHUS] 3aK0OHA COXPAHEHUs] SHEPTHUH.
ITaH TOHKMI cTep)KeHb Maccod m = 120 r u ayuHo 1 = 50 cM, criocoOHbIH

30 | BpallaTbCsi OTHOCUTENLHO OCH, MpOXOoAdileii uepe3 ero cepeauny. | OITK-3./.5
PaccunraliTe ero MOMEHT UHEPLMM OTHOCUTEIbHO YKa3aHHOU OCH.
[TokakuTe Ha TpUMepe TOHKOro CTepxkHs AauHOU 20 cm u maccou 30 r,

31 | KaK MpuMenrsieTcsi Teopema [TeiiHepa A1 pacueTa MOMEeHTAa MHEPLIUU TeJl OTTK-3.71.5
NPy MepeHoce OCHU BpalljeHusi C CepeluHbl CTEP)KHS Ha OJWH W3 €ero
KOHL[OB.

3 HazoBuTte ¢opmyny, 10 KOTOPOW BBIUMC/ISAETCS MOMEHT HWMITyJibCa OTIK-3.]1.4
abCoJIIOTHO TBEPJOrO TeJia.
Kak Bbrumc/sieTcsi KWHeTHUeCKast SHeprus BpalljeHus1 abCoIFOTHO TBEP/OTO

33 | rena? CpaBHute ¢  ¢dopmynor aasg  KAHeTthueckod — sHeprum | OIIK-3.1.5
MIOCTYIATe/IbHOTO IBUKEHUSI.

34 | ChopmysupyiiTe [1Ba MOCTY/iaTa TEOPUM OTHOCUTE/ILHOCTH DWHILITeHHa. OIl1K-3./1.4
CrpaBej/iMBa /i B CrelUasbHOM Teopuu oTHocuTesnbHOCcTH (CTO)

35 | knaccuueckass opmysa s KuHeTUueckoi sHeprun E = m*v2/2? Ecmu | OIIK-3.[.5
HeT, TO KaK paCCUMTHIBAETCSI KWHeTHUYeCKasi SHeprus Tesa coriacHo CTO?

36 Omnpenenure, Kak U3MEHUTCS Tiepuo/] KomeOaHUN TPY>KUHHOTO MasTHUKa OTIK-3.71.5
TIPU YBe/IMUEHUH ero Macchl B 2 pasa, a »KeCTKOCTH NPY>KHUHBI — B 8 pas.

37 | Kak cBsi3aHa 3Heprusi rapMOHUUECKUX Koie0aHUM C UX aMIUIATY/I0U? OIIK-3.1.5




CpenaiiTe BBIBOJ IO BOTIPOCY: KaK OyZieT MU3MEHSThCS XOJ, MasiTHUKOBBIX
YacoB TMpPU HACTYIVIEHUW JIETHUX JKapKuUX JHeW 10 CpaBHEHUIO C

38 | X0/IOAHBIMY 3WMMHUMHU JHSIMM, €C/IA 4Yachl yCTaHOBJeHbl B HeyTervieHHOM | OIIK-3.[.5
roMelrieHUu (CTep)KeHb MasiTHUKa MeTa/l/IMueckuii)? ApryMeHTHUpYUTe
CBOU OTBeT.

39 | ChopmynupyiiTe oripesiesieHre BOJTHBI. OIl1K-3./1.4
OObsicHUTE ~ pa3uuude  MeXJy TMpPOAOJbHBIMA W TIONE€PEUYHBIMH

40 OIIK-3.1.5
MeXaHWYeCKMMU BOJIHAMMU.

41 | 3anumuTe ypaBHeHHe Oeryiiei BOJHBI. OIIK-3.1.4

42 | Ha3oBurte, ueMy paBHa Cpe/iHsisi 00beMHasi TJIOTHOCTh SHEPTHUH BOJTHBL. OIIK-3./1.4
VcTOUHMK 3ByKa W TIPUEMHHUK J[BWXYTCS APYr OTHOCUTENbHO Jpyra Co
CKOPOCTSIMM LMCT U LMP COOTBeTCcTBeHHO. CKOPOCTh 3BYKa B Cpefie paBHa

43 | 340 w/c. IlpoaHanusupyuiTe 3ajauy U oripefenudre oTHocutenbHoe | OIIK-3./.5
V3MeHeHWe uacToThl 3ByKa 3a cueT 3¢¢ekra [ormnepa. VMCTOUHMK U
TIPUEMHUK JIBWKYTCSI HaBCTpeuy Apyr Apyry: vucT = 40 m/c, vnp = 60 m/c.

44 | Chopmynupyiite npuHiun [tolreHca. OIIK-3./1.4

45 | Ha3oBurte onpejiesieHre WHTep(hepeHIMH BOJH. OIIK-3.11.4
CdopmynupyiiTe, UTO Ha3bIBaeTCs CTOsiueid BojHOW. IIpuBeauTe mpuMep

46 u OIIK-3.1.5
CTOsIUel BOJIHBI.

47 Ha3oBuTe OCHOBHBIe MapaMeTpbl COCTOSIHUS, KOTOPBIMM OMMCHIBAETCS OTTK-3.71.4
TepMOJMHAMUUeCKasl CUCTeMa.
Ha ofHy uaiy BecoB mocTaBwId O/ro/iie ¢ ropsiueil BOJoW, a Ha APYTYIO

48 | ypaBHOBeluvBaromue eé rupyu. CoxpaHurcd v ¢ TedyeHuem Bpemenu 31o | OIIK-3.[.5
paBHOBecre? O6ocHy#Te Bar oTBer.

49 | 3anuviuMTe ypaBHeHUe COCTOSIHUS M/eabHOro rasa. OIIK-3./1.4

50 YKaxkuTe KOJIMUECTBO CTereHel CBOOOJBI Yy >KeCTKOM [JBYyXaTOMHOMN OTIK-3.71.4
MoJieKyJibl. C KaKUMU [ABKEHUSIMA OHU CBSI3aHBI?

51 | Yemy paBHa paboTa ra3a B ©30XOpHOM IIpoliecce OIIK-3.11.4

59 OreHuTe, UyBCTBUTEILHOCTh KAaKOrO0 T€PMOMeTpa BbIllle — PTYTHOTO WU OTTK-3.71.5
CMIUPTOBOTO (TIPY MPOYMX PAaBHbBIX YCIOBUSIX)? o
["a3, HaxoAsAlIMICA TIpU MOCTOSSHHOM JaBjeHuu p = 100 kIla, uameHun

53 | 06vem ¢ V1 = 4 M3 go V2 = 12 m3. Tlokaxure, kKak paccumtbiBaercsi | OITK-3./0.5
paboTa ra3a B TakOM MpoLiecce, M HAJWTe ee BeJTUUUHY.

54 CpenaliTe BbIBOJBI 10 XapaKTepy W3MeHeHUs TemriepaTyphbl ra3a mpu ero OIIK-3.11.5
ObicTpoM paciuupernd. OTBET MOSICHUTE.

55 | [NepeuncinTe, U3 KAKMX YaCTeM COCTOMT TeIJIOBasi MalllMHaA. OIIK-3./1.4
OueHuTe CUTyalMIO: Karjisi Mac/sHACTOW JKUAKOCTA TOoMajaeT Ha

56 | MOBEpXHOCTb BOZIBI M pacTeKkaeTcsi, 00pa3yst TOHKY¥O TUIéHKy. O6si3aTesibHO | OITK-3./0.5
JIY 3Ta TJIEHKA 3aKPOeT BCHO MOBEPXHOCTb BOAibI? OOOCHYHTE CBOM OTBeET.
OuieHuTe cutyaruio. UTo 00>KUraeT KOXKy CUIbHee: Bo/la WX BO/STHOU Tap

57 | oJUHAKOBOW MacChI MPH OJHOU U TOU ke TemriepaType? O6ocHyiite Bamn | OITK-3./.5
OTBeT.

Cewmectp 3

58 | Uto Takoe abCOJIFOTHO UepHOe TeJo? OIIK-3./1.4
Bo cKObKO pa3 U3MEHUTCS TIOTOK SHePTUy OT HUTU HaKaJUBaHUS JIaMIlbl,

59 | ecsiu yaBOUTH ee Temriepatypy? OB6ocHylTe Balll OTBET, OnMpasich Ha 3akoH | OITK-3./1.5

Credana-bosbiiMaHa.




60

Pacrionoxxure ciiefyrolye CreKTpajbHble KIacChl 3Be37] B TOPSIKe
BO3pacTaHusl abCOFOTHON TeMIIepaTyphl:

A — Gesnble 3Be3/bl,

G — XenThble,

M — KpacHble,

O — rony0bie

Vcnonb3yiiTe B OTBeTe 3aKOHBI WM3/IyueHHs] abOCO/IFOTHO UYEPHOTO Teja.
OOBsACHUTE MOYUEHHYIO 3aKOHOMEPHOCTh U3MEeHEeHHsI I1BeTa.

OITK-3.11.5

61

OObsiCHUTe TIPUHLMN W3MepeHUs TeMIepaTypbl Tejla C TTOMOLIbIO
OITHUYeCKOro NMMpoMeTpa.

OIlK-3.71.5

62

UYto Ha3biBaeTCsl BHEITHUM (GoTo3dexTom?

OITK-3.11.4

63

B kakux efuHUIaX cucteMbl CY MOYKHO M3MepsTb SHEPTUi0 (HOTOHOB?

OIK-3.71.4

64

MoXeT /¥ BUAMMOE W3/yueHHe BbI3BaTh (HOTOI(PGEKT B IIaCTUHE W3
MeTasuia, paboTa BbIxo/ia KoToporo paBHa 3.5 3B? O60cHyi#iTe CBOM OTBET.

OITK-3.11.5

65

OOBsicHUTE MpUYMHY BO3HMKHOBEHHWA TOPMO3HOI'O pPEHTreHOBCKOI'O
H3/1yUyeHus.

OITK-3.11.4

66

O6bsicHUTe, KaK 3Heprus (hOTOHA CBsi3aHa C JJIMHOM CBETOBOI BOJIHBL
OO0oCHYyMTe Balll OTBET.

OITK-3.11.4

67

®oroH ¢ AmuHOM BoOJHBI A = 97,04 mM paccesisics Ha HEIOABW)KHOM
/1eKTpoHe 1oz yryiom 6 = 90°. Tlpeayoxkute crocob oripeeieHust
OTHOCHUTEJIbHOTO WM3MEeHEeHHs [JIMHbI BOJHBI (POTOHA MPU KOMIITOHOBCKOM
paccesiHid. PaccuuTaiTe ero BeJMUMHY B YKa3aHHOM  C/Iyyae.
KomnToHOBCKasi JjiMHa BOJIHbI paBHa 2,426 rm.

OIK-3.71.5

68

OnuinuTe, YTO MpeACTaB/seT cob0M aToM B paMkax Mozenu TomcoHa.
Kakue oCHOBHBIE HeJJOCTATKHM JAHHON MOJen?

OIlK-3.71.4

69

ATOM BOZIOPOZIAa HAXOJUTCSI B OCHOBHOM COCTOSIHUW. Kakol [IMHbI BOJTHBI
W3yueHre MOXKeT WCIYCTUTh JaHHbId aTom? OOocHylTe Bail OTBeT,
WCMo/b3ys nocTy/atel bopa.

OITK-3.71.5

70

B uem cocrourt runoresa ge bpovinis?

OIK-3.71.4

71

OO6mbsicHUTe, TPU KaKUX YCAOBUSX MHUKDPOYACTHULbI TIPOSIBISIIOT BOJIHOBbIE
cBoiicTBa. [IpuBesnTe mpuMepsl, MOATBep>KJaroliie BOJHOBbIE CBOWCTBA
YaCTHLL.

OIlK-3.71.4

72

Byner u TpOSIBAATH BOJIHOBbIe CBOMCTBA (DyTOOMBHBIA MU TIpH
TI0I1a[JaHUK B BOPOTA IIMPUHOI 7 M, ecii Macca mMsida 400 ., a CKOPOCTb -
100 km/u? OTBeT 000CHOBATH.

OIK-3.71.5

73

KakoB ¢hr3nueckuii CMbIC/I BOJTHOBOUW (PYHKIMHN?

OIK-3.71.4

74

B uemM oT/MuMe CTalMOHApPHOIO W HECTALMOHAPHOTO ypaBHEHUS
[[Ipéaunrepa?

OIlK-3.71.4

75

CpaBHUTe J/IMHY BOJHBI Jle bpoiig s maprka maccod mim = 0,2 r u
MpoTOHA Maccort mp = 1.67*10-27 Kr, UMeIOIIUX 0/IMHAKOBbIE CKOPOCTH V.

OITK-3.11.5

76

Kakum  o0Opa3oM  3Heprus  «HY/JEeBbIX  KojiebaHWi»  KBAaHTOBOI'O
rapMOHUYECKOTO OCLIWIISITOPA CBsi3aHa C COOTHOLIIEHWEM
HeornpezeneHHocTel ['eii3eHbepra?

OIlK-3.71.5

77

HOC‘—II/ITaf/‘ITe, CKOJIBKO 3JIGBKTPOHOB MOXXET HaXOAUTbCAd B OCHOBHOM
COCTOSIHMHU B dTOMeE.

OIK-3.71.5

78

[TocunraiiTe, CKO/JBKO 3/IeKTPOHOB B aroMe, Yy KOTOPOTO LieJIMKOM
3aro/iHeHa BHeIHsss 2p-000si0uka. ATOM KaKOro BelllecTBa MMeeT TaKyko
3JIEKTPOHHYI0 KOHGUTYPaLHI0?

OIK-3.71.5

79

OueHuTe MO TOPSAAKY BeJIMUMHBI BpeMs >KU3HU KBaHTOBOI'O COCTOSIHUS,
JHEeprusi KOTOPOro xapakrepusyetcsi pasMmbiBaHueM rnopsigka AE = 0.1 3B.

OIK-3.71.5




MukpouacTulia 3ariepTa B OJJHOMEPHOW MOTeHLIMaAbHOU siMe MPUHOH | ¢
OecKOHEUHBIMM CTEHKaMH M HaXO/IUTCSI B COCTOSTHUM C KBAHTOBBIM UMC/IOM

80 |n = 1. ITokaxure, Kak OIpejenuTb KOOpAUHATbl Touek, B KoTopbix | OIIK-3.[.5
BePOSITHOCTb 0OHApY’>KUTh MUKPOYACTHIy MaKCUMasibHa. Hailigute ux B
yKa3aHHOM CJlyJae.
31 KakuM MoykeT OBITH CTIIMH YacTHI], KOTOpbIe OINHCHIBAIOTCSI CTaTUCTUKOMN OTIK-3,/1.4
Pepmu-/vpaka? IlpuBeanTe npumMepbl TAKUX YaCTHLI.
82 OO6mBsicHUTE, YeM OT/INYAeTCs XapaKTep 3aro/IHeHUs] COCTOSIHUN KBAaHTOBOM OTIK-3,]1.4
cucteMbl hepMuoHaMu ¥ 6030HAMHU.
83 | ConocTaBbTe CBOMCTBA CTIOHTAHHOT'O U BHIHY)KIEHHOT'0 U3TyUYeHHsl. OTIK-3./1.5
[peasioskuTe TeopeTueckoe 0O00CHOBaHUe, KaK U3MEHUTCS IPOBO/IMMOCTh
g4 | KPEMHHEBOro obpa3iia, eci B HEro BHEAPUTh HeOOJIBbIIIOe KOTUYECTBO OTIK-3.71.5
WH/IMeBOM TipuMecu? BaieHTHOCTh KpeMHUs1 paBHa 4, BaJleHTHOCTb UH/IUS
- 3.
85 | OnuimuMre MpUHLMI paboThI J1a3epa M0 TPeXYPOBHEBOU CXeMe. OIIK-3.1.4
Jlazep paboTaet 1o TpexXypoBHEBOU cxeMe. JHeprusi OCHOBHOT'O COCTOSIHUS
86 E1 = -8 3B, sHeprus Bo306yxaeHHoro coctosaus E2 = -5 3B, sHeprus OTTK-3.71.5
MeTactabunbHOTO coctosiHus E3= -5.2 3B. Onpeziesiute AyIMHY BOJHBI, Ha o
KOTODOM MPOUCXOAUT pabouee U3nyueHHe.
87 Uemy paBHa MOJApHas TElJOEMKOCTb TBEPAOrO  Te/la, COM/ACHO | rrer o 4
KJIaCCMYECKOW TeopuH TeryioeMKocTH [rosionra v [1tu?
38 OOBsicHUTe, KaK KBAHTOBAsl TEOPUS Ter0eMKOCTH TBEp/AOro Tesa Nebast OTTK-3.71.5
JOTIOJIHSIeT TeOPHUI0 TeJIOEMKOCTH DUHILITEKHa.
89 Kakas  uactuija  Has3biBaeTcs  (oHOHOM?  KakuMm  KBaHTOBBIM OTTK-3.71.4
pacripe/ieJieHHeM OIMUCHIBaOTCS (DOHOHBI? o
Bomnpocsr (3agaun) asist 3adeta / qudd. 3aueTa rpejcraBiieHbl B Tabuie 16.
Tabnwmia 16 — Boripockl (3agaum) A1 3aueta / audd. 3auera
Ne [TepeueHn BOMPOCOB (3a7ay) J/1s1 AuddhepeHI[MPOBaHHOTO 3aUeTa Koz
/i WHAWKATOpa
1 B kakux epununiax cucrembol CU usMepsieTcsl 3/1eKTpUueckass eMKOCTb U OIK-3./1.4
JV37IeKTpUYecKasi IIPOHULIAeMOCTb Cpe/ibl? o
’ Ha3zoBuTe, Kakue BeIMUMHbI HEOOXOAMMO HW3MEPUTh MPHUOOpaMH [jist OTTK-3.71.4
pacyeTa 3HepPIrUU CUCTeMbI IIJIOCKOT0 3apshKeHHOT0 KOH/IeHCaTopa.
Ompefenute, Kakue W3MepuUTe/ibHble TIPUOOpBEI  TMOTPeOYIOTCA U
3 paccudTaiiTe WX OXKWJaeMble TIOKa3aHUSI [JIsi OTpejiesieHusi PaboThl, OIK-3.71.5
COBeplIaeMOM T0JieM IpU TepeMellieHuH 3apsza 5 MKKi Mexzay Toukamu o
C Pa3HOCTBIO MOTeHUanoB 12 B.
Onpegenure 3apsif; TUIOCKOTO C/IIOASHOTO (€=7) KOHAeHcaTopa C
4 | myowaaeo maactiH 50 cM? U paccTtosHUeM Mexay Humu 1w, | OIIK-3.70.5
TOJK/IFOYEHHOT0 K MCTOYHUKY MOCTOSIHHOrO HarpsbkeHus: 100 B.
BbIunc/iuTe Harps>keHHOCTh TI0/IsI pABHOMEPHO 3apshKeHHOW O0eCKOHeUHOMH
5 | VIOCKOCTH C NOBEPXHOCTHOU MJIOTHOCTBIO 38pAAA | g3, 15
2 HKn/m2. Kakve w3MepuTeSbHbIE [aTUMKWA TIOAOILIH OBl /7St
JKCIepUMeHTanbHOM (PMKCaLMy 3TOrO M0JIsA?
HasoBuTe  OCHOBHBIE  TlapaMeTpbl  W3MEpPUTENbHBIX  IMPHOOPOB,
6 | HeoOXOAMMBIX /11 SKCIIePUMeHTanbHOW mMpoBepku 3akoHa Owma gns | OINK-3.[0.4
TIOJIHOM 1IeTIN.
PaccuuraiiTe, Kak W3MEHSTCS T[IOKa3aHWs UJeaJbHOrO0 BOJIBTMETPA,
7 | IOAK/IFOYEHHOI'O K KJeMMaM MCTOYHMKa TOKa, ecyii yBequudTh BHelHee | OITK-3.[.5

COMpOTHUBJIEHHME LIEITN.




Ompefenute, Kak BbIOpaTh ONTHMANbHYIO S7IeKTPUYECKYH) CXeMy |
npubopel A1 W3MepeHUsl  YJeNbHOTO  COTNPOTHBIIEHUS]  TOHKOTO
IIPOBO/IHUKA.

OIK-3.71.5

[TokaxuTe Ha MpUMepe MOCTOBOW CXeMbl YWUTCTOHA, KaK IPUMEHSIeTCs
Merof, 0OasaHCHPDOBKM  MOCTa [Jii  OMpefe/ieHUss  Her3BeCTHOTO
COTIPOTHBJIEHUSI.

OITK-3.11.5

10

OueHnTe, Kak W3MEHUTCS TIOTPEIIHOCTb W3MEPEeHUs! 3/IeKTPUUYeCKOro
COTIPDOTHBJIEHUS] TIDOBOJHMKA, €C/M TPUMEHUTb MeToJ, amriepMmeTpa-
BOJIbLTMETPA BMECTO MCIO/Ih30BaHUs LIU(PPOBOTO OMMeETpa.

OIK-3.71.4

11

Wccnenyiite  3aBUCMMOCTb T0/Ie3HOM  MOLIJHOCTH, BbIJe/sseMOM Ha
BHEIIIHEM  COTMPOTUB/IEHWH, OT BeJMUHWHBI 3TOTO  COIPOTHUBIIEHUS.
BoiBesiiTe ycioBUe, TIPH KOTOPOM 3Ta MOIIHOCTh IOCTUTaeT MaKCHUMYyMa.

OITK-3.11.4

12

OueHHTe  OTHOCUTE/NbHYIO  TOTPELIHOCTb  BBIYMC/IEHUS] — TeTJIOBOU
MOILIHOCTH, BBbIJle/isieMOl Ha pe3ucTope, ec/id CWjia TOKa U3MepeHa
aMIiepMeTpoM C TOUYHOCTbIO 1%, a HarnpsbkeHHWe BOJILTMETPOM — C
TOYHOCTBIO 2%.

OIK-3.71.4

13

B kakux epunuiiax cuctembl CU u3MepsieTcss MarHUTHasi WHAYKLWS,
MarHUTHBIN MOTOK U MHAYKTUBHOCTb KOHTYpa?

OITK-3.11.4

14

Ha3oBuUTe OCHOBHbIE MeTOJbl W TIPUHLWIBI  SKCIIEPUMEHTATbHOTO
Habsroenust 3ddekra Xosia B MPOBOAHUKAX U TIOYTIPOBOTHUKAX.

OITK-3.11.4

15

[Toka)kuTe SKCIIeDUMEHTAIbHBIN aJrOPUTM OTIpe/ie/ieHrsl HarpaBJIeHus
WHAYKIMOHHOTO TOKa C TOMOIIBI0 TipaBuia JleHija (mpu BABUTAHUU
MarHuTa B KaTyIIKy).

OITK-3.11.5

16

OrleHHTe TMOTPENIHOCTh YKCIIEPUMEHTA/IbHOTO pacueTa WHAYKTUBHOCTH
peasbHOTO COJIeHOW/la KOHEUHOW /I/IMHBI, eC/M TIPUMEeHUTb K Hemy
dopmyty st 6eCKOHEYHO JTMHHOTO COJIEHOU/IA.

OIK-3.71.4

17

Wccnenyiite  3aBUCMMOCTb, TIpe/ICTaBJeHHYH TeT/ied TuCTepe3uca
deppomarHeTrika. Kak Ha OCHOBe TIJIOIIAU TET/IM OIeHWTh pPaboTy Ha
repeMarHUUMBaHue obpasija?

OITK-3.11.4

18

PaccuuraliTe MHAYKLMIO MarHUTHOTO TOJSL B LIEHTpe KPYrOBOTO BUTKa
pasnycoM 5 cM, 1o KotopoMy TedeT ToK 10 A. Beifenure usmepuTe/bHble
3a/]auy JJ1s SKCIIePUMEHTA/IbHOM MMPOBEPKU pe3yJibTaTa.

OIlK-3.71.5

19

Paccuuravite 3/IC MHAYKUMM, BO3HMKAKOLIYH0 B IIPOBOJIOUHOM paMKe
nomiaaeo 100 cM2, eci MPOHM3BIBAKOIee €€ MarHUTHOe Tojie yObIBaeT
co ckopoctero 0.05 Ta/c.

OIK-3.71.5

20

Ha3oBuTe OCHOBHBIE I1apaMeTphl, OIMUCHIBAIOII[e TapMOHHUECKYIO
3JIEKTPOMAarHUTHYO BOJIHY ([/TMHA BOJTHBI, UaCTOTa, (ha30Bast CKOPOCTB).

OITK-3.11.4

21

Bribepure criocob u cpeicTBa W3MepeHHH il JKCIepUMeHTaTbHOTO
MO/TBEPIK/|€HHsI CYIIeCTBOBAHUS 3/IeKTPOMAarHATHBIX BOJIH (ombIT 'epiia).

OIK-3.71.5

22

B kakux eguanijax cuctembl CU v3MepsieTCs OnTAYeCKast pa3HOCTb X043 U
KaK BbIUMCJISIETCS pa3peliaroiasi CIoCOOHOCTh TUMPAKIIMOHHOW PEIIeTKU?

OITK-3.71.4

23

Ha3zoBure METO/IbI 3KCIepUMeHTaIbHOT0 MOJTyYeHust
TUIOCKOTIOJ/IIPU30BAHHOTO ~ CBETA, MWCMO/Ib3yeMble B j1abOpaTOpHOM
TIPAKTUKe.

OITK-3.11.4

24

HasoBure OIITU4YEeCKHe CpeacTBd u CHUCTeMBbI (I'IOJIHpI/IBElTOpr,
KOMHEHCE[TOPI;I), NnpuMeHdaeMbIe [O/Id dHa/IM3d COCTOAHUA T10JIApHU3aliin
CBETOBOI'O ITyYKad.

OIlK-3.71.4

25

Onpezenvte OPSIIOK A€HACTBUMN AIJ1s1 SKCIIEPUMEHTA/ILHOTO pacyeTa JIJTAHbI
BOJIHBI CITeKTpa/ibHON JIMHUW TIpU TIOMOIIM TOHHOMETpa W TPO3payHoi
b PaKIMOHHOM pelleTKHU.

OIK-3.71.5




[Mokaxkute, Kak chOpMyIUpoOBaTh 3afiauy [AJisi SKCIepUMeHTaTbHOU
26 | mpoBepKM BBIMOJIHEHUs 3akoHa bproctepa npu nageHuu cBeta Ha rpanuuy | OITK-3.[.5
pasjerna IBYX AU3JIeKTPUKOB.

VccnepyiiTe, Kak CKakeTCsl HA TOUHOCTH KOCBEHHOTO WU3MepeHUsl [JIMHbI
27 | cBeTOBOW BOJHBI C TOMOLbI0 Oumnpusmbl @penenss HerouHocts B | OITK-3.1.4
V3MepeHUU pacCTOSIHUSL MeXK/ly MHUMbIMU KOT€pPeHTHbIMU UCTOYHHUKAMU.

OueHuTe TMOrpelHOCTb BbIUKMC/IEHUS] pajydyca KpPUBU3HBI JIMH3bI U3
28 | ycraHOBKH /151 HabmogeHus: Kosell HetoTOHa, ecsiu paguyc 5-ro temHoro | OIMK-3./0.4
KOJIbL[a M3MepeH paBHbIM 2.5 MM, a /iyivHa Bo/IHbl cBeTa 500 HM.

Bribepure MaremMaTHyeCKWd amrmapaT W pacCuMTaiTe yros Audpaxivy,
COOTBETCTBYIOL[UN TJTaBHOMY MAaKCUMyMy TpeTbero TiOpsKa AJis

29 B OIIK-3.4.5
MOHOXpoMmaTuueckoro ceta (A = 400 HM), TafiaroIero HOPMaJbHO Ha
peIIeTKy C MepruoiioM 2 MKM.
PaccuuraliTe, Ha KakOW yros OTK/JIOHUTCS Jiyd CBeTa MPH IPOXOXKAEeHWUH
yepe3 CTEK/JISHHVIO TIpU3MY C HOpejoM/giomuyM yriaoM 30°, ecid nayd

najlaeT Ha TrpaHb IPU3MbI NepreHAUKY/spHO. Ilokas3arenb NpesoMieHUs
CTeKJ1a IPUHATH paBHbIM 1.5.

Paccuuraiite moctossHHyr0 Bepzae a1 auamarHeTvika, eCiM MU JJIVHE
31 | obpasiia 5 cM ¥ MarHUTHOM MHAYKIMK BHelHero rosst 0.2 Ti miockocts | OIMK-3.[.4
TOJIsIpU3aLu NPOXO/sLilero cBera nosopauviBaercs Ha 10°.

[TepeueHs TeM [I7is BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU pabOoThI TIpe/iCTaB/IeHbI B
Tabmwmie 17.

Tabmwiia 17 — IlepeueHb TeM /1S BBITIOJTHEHHUS] KYPCOBOTO MPOEKTa / KYPCOBOM PabOTHI

[TpuMepHBbIii epeueHb TeM [i/1s1 BBITOJHEHHSI KyPCOBOT'O MPOEKTa/ KypCOBOU

Ne /11
paboThI

YueOHBIM IJIAHOM He MpelyCMOTPEHO

Bormpocekl /i1 TIpOBe/IeHHS] TIPOMEKYTOUHOM aTTecTalid B BHJE TeCTHPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnmiia 18 — ITpuMepHbIi lepeueHb BOITPOCOB /il TECTOB

No o Kog
[IpumepHbI ITlepeyeHb BOIIPOCOB /IJI1 TECTOB
n/n WHAWKATOpa

Kakasi Oyzer TpaeKToOpusi y 4YaCTHLBI, /[BIDKYL[EMCS PpaBHOMEPHO C
MOCTOSIHHBIM 10 BeJIMYMHE YCKOPEHUEM.

1) Ilpsamas nuHMUS

1 | 2) Jlunus ¢ neperubom OIIK-3.4.5
3) ITapabosa

4) OKpY>KHOCTb
Otsert: 4

Omnpefenute, Kakasi W3 TIpeJCTaBIeHHbIX (PU3NYECKMX BeJWYUH HMeeT
eIMHULlY U3MepeHNs], COBNAJAaroLYyI0 C eUHULIeN N3MepeHuUs CUIIbI.

1) Umnysnisc

2 | 2) YckopeHue OIIK-3.1.4
3) Bec

4) YroBasi CKOPOCTb
Otser: 3




Yro npon30iéT mocsie abCoMOTHO HEYTIPYTOro y/japa YacTUI] MacCaMH m,
= 4m, U C KAHeTUYeCKUMU 3Heprusimu T, = 6T,. Yactuua ¢ maccoi m,

JilBATanach BIpaBO, a 4YaCTULja C MacCOd m, — HAaBCTpeuy 4vacTule C

Maccou m,.

1) YacTuiisl OyyT ABUTaTHCS BITPABO OIIK-3.1.5
2) Epunas yactuiia Oy/ieT JBUTaThCs B/I€BO

3) YacTuiipl OyAyT TTOKOUTHCS

4) Yactuiipl OyAyT ABUTAThCS B TIPOTHUBOTIOIOXKHbIE CTOPOHBI

Ortser: 2

[TpoaHanu3upyiiTe, Kakoil OTBET SIBJISIETCS TIPABU/IbHBIM Ha BoMpoc: «Yemy

paBHa CyMMa BHYTPEHHMX CHWJ, [eHCTBYIOIIUX MEX/y TejJaMH 3aMKHYTOU
MeXaHUUeCKON CUCTEeMBbI?»

1) 3meHeHHNIO 3HEPryuu CUCTEMbI OIK-3.]1.5
2) Hynto

3) V3MeHeHUI0 UMITYyJIbCa CUCTEMBI

4) Y CKOpeHHIO 1]eHTpa MacC CUCTeMbI

Ortser: 2

Uro mpousoiiieT C MOMEHTOM HHEepLMHW CBHWHLIOBOTO IL[WJIMHJPA
OTHOCHUTEJIbHO OCH, COBMaJarollerl C ero reoMeTPUUecKOM OChbIO

CUMMeTPHH, eC/IA LWIUHAP CIVIFOLIUTD B JUCK?

1) He usmenurcs OTK-3./1.5
2) YBenuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIO

OtBer: 2

YKakuTe BepHyH 3anvCh ypaBHEHMS [WHAMHUKM BpalljaTe/IbHOrO

JIBIDKEHMSI.

HM=Jw

2)e=M/J OIlK-3.11.4
3)M =L-w?

4) L =r'p-sinax

Otser: 2

YKaxkuTe, ueMy paBeH MOMEHT WMHepLMM TOHKOro obpyua mMaccoii m u

pazauycar.

1) J=mr1%12

2)J=m-r1%2 OIIK-3.1.4
3)J=m-1%3

4)J=m-r?

OtBerT: 4

Bribepute ¢pa3y, COOTBETCTBYIOIIyIO TI€pBOMY 3akoHy HproTOHa:

«[TepBbiii 3aKk0H HbIOTOHA yTBEpK/aeT. . .»

1) ®akT cyijecTBOBaHUS aOCOMIOTHOTO [IBMXKEHUS

2) Cy1iecTBOBaHME UHEPLMA/IbHBIX CUCTEM OTCYETa OIIK-3.1.4

3) ®axKT Cy1eCTBOBaHUSI HeMHePLMaIbHbIX CUCTEM OTCUETa
4) dakT CylecTBOBaHUs MPUHLIMIIA OTHOCUTe/IbHOCTH ["anumest
OtBeT: 2




PaccuuraliTe BeqMUMHY MOAY/S MaKCHMalbHOW BeJWUUHBI yCKOPEHUs
TOUKH, [BM>KEHHe KOTOPOW OMMUCHIBAeTCsl ypaBHEHMEM X = 3c0S(2t — ) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIK-3.11.4

10

Beibepute dopMysy, oOIpeAensionly0 BeIUUHHY (a30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v =k

3)v=kA

4Hv=wk

Otsert: 4

OITK-3.11.5

11

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

1) 3aBUCHT OT yObUIM TIOTEHIIMATLHOW SHEPTUU

2) [MponopijoHanibHa NpUpallieH|u 0 KUHeTUUeCKOW SHeprumn

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

OtBert: 3

OIK-3.11.4

12

Kakasi 13 mnepeurc/ieHHbIX (PM3MYEeCKUX BeIWUMH HMeeT pasMepHOCThb
(xr-m)/c??

1) MoMeHT Cu/bI

2) MoMmeHT uHepLn

3) MomMeHT ummnybca

4) Cuna

Otsert: 4

OITK-3.71.4

13

Korga taHreHuaapHoe yCKOpeHHe paBHO HYJIH0, @ HOpMa/IbHOe yCKOpeHre
MIOCTOSIHHO, TO TakKoe /IBWKeHHe Ha3blBaeTcs ...

1) PaBHOMEpHBIM KPUBOJIMHENHBIM

2) PaBHOMEpHBIM MPSIMOJIMHEHHBIM

3) PaBHOYCKOpEeHHBIM NPSIMOJIMHENHBIM

4) PaBHOMepHbIM BpalljeHueM

Otsert: 4

OIK-3.11.4

14

Bribepute mpaBuibHBINA OTBeT. Kak M3MeHsSIeTCSI MOAY/Ib CKOPOCTH TIpU
MPSIMOJIMHEMHOM [IBWDKEHUH, €CJ/IM 3aBUCUMOCTh MPOWJ€HHOIO TeJIOM IyTH
OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t2 + 3?

1) Y6biBaer

2) [IpoxoauT yepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otser: 3

OITK-3.11.4

15

Kak BbIUMC/IIeTCI MOMEHT MHEPLMM MaTepuabHOW TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-?

OrTBerT: 4

OIK-3.71.5




16

Kak cOOTHOCATCA MOMEHTBI UHepLYX AuCKa Ji v LquauHipa Ji, KoTopble
MIMEIOT paBHble MacChl U PaiiyChl?

1) Jn=Ju

2)Jn > Ju

3)Jp>2-Jn

4) Jn > Juy/2

Otsert: 1

OIK-3.11.4

17

Haiizure oTHOIIeHMe TIPOM3BeleHHBIX paboT (A,/A,), eciu ABa AWCKa C
paBHbIMU MaccamMu U paguycamu R; u R, (R; = 2R,) packpyuuBawoT u3
COCTOSTHUSI TIOKOS1 [I0 O/IJMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIK-3.71.5

18

Kakoli yuéHblii co3as creluaabHy0 Teoputo oTHocutenbHocTu (CTO)?
1) lanunei

2) DUHIITENH

3) JlopeHnr

4) Bop

OtBer: 2

OIK-3.71.5

19

BribepuTe ypaBHeHHe, ONMMChIBAIOIIee TapMOHUYECKUe KoyiebaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

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

OtBerT: 2

OIK-3.11.4

20

[Ipoananu3upyiTe, NpU KakOM YCJOBMM B CHUCTeMe, COBepLIAoLIen
BBIHY)KJIeHHbIe KosieOaHusi, OyzeT HaOmoJaTbCcsa pe3oHaHC (®, —
COOCTBeHHas UaCTOTa, ( — YaCTOTa BBIHYXK/IAFOIIIEH CHITBI)?

1) o >>w,

2) ® > w,

3) w0~ w,

4) o <<,

Otser: 3

OITK-3.11.4

21

Bribepute, Kakasi u3ndeckas BeJMUMHA W3MEHSIETCS T10[] BO3ZelCTBUEM
CWJIbI Ha TeJI0 COTr/IaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonsipHast Mmacca

2) CkopocTb

3) Macca

4) MoMeHT uHepL1r

Ortser: 2

OIK-3.71.4

22

BribepuTe, B Kakoil cucteMe Tes TOJHBIA MOMEHT MMITyJIbCa OCTaeTCst
MOCTOSTHHBIM.

1) 3amMKHYyTOM

2) He3amkHyTOM, rjle CyMMa MOMEHTOB BHYTPEHHHUX CUJ paBHA HYJIIO

3) HesaMKHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHUJI TTIOCTOSTHHA

4) He3aMkHyTOU

Otser: 1

OIlK-3.71.4




23

YKaxkute, paboTa KakOH W3 TIePEUMCIEHHBIX CW/JI paBHa HY/IHO TIpU
3aMKHYTOW TPaeKTOPHUM /IBUKEHUS Tesa.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarotenus

4) Cusibl TpeHUS CKOJTbXKEHUS

Otser: 3

OIK-3.11.4

24

YeMy paBHa BeJIMUMHA yCKOPeHHs CBOOOJHOTO Ta/ileHUs g Ha BbICOTe Haf
MOBEPXHOCTBIO 3eM/IM, paBHOW paguycy 3eman? BenwuuHy g BOIM3U
TOBEPXHOCTH 3eMJ/IM NIPUHSTh 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?

Otser: 2

OIK-3.11.4

25

[TpoaHanu3upyiTe, Kak U3MEHHUTCS Mepuo/, KojaebaHW MaTeMaTH4ecKoro
MasiITHUKa, ec/iv JJ/IMHY ero rnojiBeca yBeJW4YuTh B 9 pas, a Maccy rpysa —
yBeJIMUUTh B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenblunTCS B 2 pasa

4) YMeHbIIUTCS B 4 pa3a

Otsert: 1

OIK-3.71.5

26

OreHUTe 371€KTPOEMKOCTh TJIOCKOTO BO3AYIIHOTO KOHZEHCaTopa, eciv
PacCTOsiHYE MEXAY ero 00K/IafIkaMu YBeTMUUTh B 9 pa3, a 00/1acTb MeXIy
00K/Ta[KaMU 3a/IUTh JUCTUUTMPOBAHHOM BOoM (& = 81).

1) Ymenbmrca B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pa3

4) YBenuuutcs B 12 pa3

OtBeT: 3

OIK-3.71.5

27

HasoBuTe BeljecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBHUSX MPAKTUUYECKU HE
MIPOBO/IAAT 37IEKTPUUECKUI TOK.

1) [IpoBogHUKYN

2) [TonynpoBoJHUKH

3) [TnatuHa

4) [Ins/1eKTpUKU

Otsert: 4

OIK-3.71.5

28

Kak HampaB/ieHbl CH/IOBble JTMHUU HaNpsDKEHHOCTH 3/1eEKTPOCTaTUUeCKOIo
T10JI51, CO3/IlaHHOT'0 TOYEeUHBbIM OTPHULIaTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apsny

3) 3akpyurBarOTC BOKPYT 3apsi/ia 110 4aCoOBOW CTpeJIKe

4) 3aKpyuMBarOTCA BOKPYT 3apsi/ia MPOTHUB YaCOBOU CTPe/KH

Ortser: 2

OIK-3.71.5

29

MoskeT /1 YacTHIla UMETh 3apsifi, BeJIMUMHA KOTOporo B 1,5 pa3a Gosbiie
3/1eMeHTapHOT 0 3apsjia’?

1) Moxet

2) Het, He MoxXeT

3) MoxxeT, HO TO/IBKO eC/H 3apsif, OTpPULIaTeIbHbIN

4) Mo>KeT, HO TOJIbKO eCJTU 3apsi/, TT0JI0>KUTEeTbHbIN

Otser: 2

OITK-3.]1.4
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UeMy paBeH MOTeHLMA 371eKTPUUeCcKOro noJisi?

1) IloTeHUMAaNBLHOW 3HEPrUM €JUHUYHOIO TOJIO’KWUTENBHOIO 3apsiia WU
OTHOLLEHHUIO MOTeHIMaIbHON SHePruM K 3apsay

2) Pabore cun mosis MO TiepeMelleHUI0 eJUHUYHOTO T0JI0KUTETHLHOTO
3apsifa U3 JaHHOW TOYKHM M0/ B 6eCKOHEUHOCTh

3) Cusie, neMCTByIOIIeM Ha 3apsifi, TOMell[eHHbIN B JaHHYI0 TOUKY TI0JIs

4) KuneTnyeckoi 3Hepruv MpoOHOrO TOUEUHOTO eAWHWUYHOTO 3apsija B
JIaHHOW TOUKe T0JIs

Otser: 2

OIK-3.71.5

31

Harnuiure dhopmyny 3akoHa OMa B guddepeHiiransHol hopme.
HR=UNI

2) R = Q/I>- At

3)j=0E

4)R=P/1

Otsert: 3

OIK-3.71.5

32

HatiguTe npaBuwibHOe Ha3BaHUe [/ BEKTOPHOW CHUJIOBOM XapaKTepPUCTUKU
3/1eKTPOCTaTUUeCKOTO TOJIS.

1) IMoreHuuman

2) HanpsikeHHOCTB

3) Unpykuus

4) 3apsiz

Otser: 2

OITK-3.11.4

33

OneHrTe, KaKk W3MEHMTCS CUa 371eKTPOCTaTHYeCKOro B3aUMOJeCTBUs
[ByX TOYeUHbIX 3aps/iOB, eC/ld OJUH M3 HUX YMEHbIIWTb B 4 pasa, a
paccTosiHue MeXK/ly HUMU YMeHbLLIUTD B 2 pasa.

1) Ymenbimrcs B 8 pa3

2) YmeHbIIUTCA B 2 pasa

3) ¥YMenbluTcs B 16 pa3

4) He usmeHnurcs

Otsert: 4

OIK-3.11.4

34

OueHnTe, KakK 3aBUCUT 3JIeKTpUUecKas IPOBOJMMOCTb IIPOBOJHHKA OT
TIPUJIO’KEHHOU K HeMY Pa3HOCTH IOTeHLUa/IOB.

1) [Ipsimo mpornopLMOHAaNIBEHO

2) [IpornopLoHaIBLHO CTeNeHU OT Pa3HOCTH MOTeHL[MalIoB

3) IlponoprioHanbHO KBaZpaTy

4) He 3aBucCUT

Otsert: 4

OIK-3.11.4

35

YKaxuTe (QU3NUECKYI0 BeJMUMHY, KOTOpasi MMeeT Ty JKe eJUHULYY
V3MepeHMs], UTO Y HampsiKeHue.

1) HanpspkeHHOCTB

2) ITpoBoAMMOCTB

3) 3C

4) CornpoTuB/eHHe

Otsert: 3

OIK-3.71.4

36

Kak Ha3bIBaeTCsl BeJIMUMHA HaNpPsHKEHHOCTH T0J1sI, €CIM HaMarHW4eHHOCTh
(deppoMarHeTrika o0OpalraeTcsi B Hy/b ¥ HalIPSDKEHHOCTh TI0J1s HarpaBieHa
MPOTHBOIOJ/IOKHO T0JII0, BbI3BaBIlIeMy HaMarHUUrMBaHye?

1) I'ucrepesrcom

2) KospiutuBHOM cunou

3) [Monsipuzaruen

4) MarHuToBWXKYlllel CUIou

Otser: 2

OIK-3.11.4
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OreHuTe, MO KakKOW TpaeKTopuu Oy/leT ABUTaThbCs B MAarHUTHOM I10Jie
yacTula, JeTsAasi C MOCTOSSHHOM CKOPOCTbIO BJO/b JIMHUM MarHUTHOU
WHIYKLAN?

1) OKpy>KHOCTb

2) IIpsamas

3) OBanoup,

4) Snnuric

Ortser: 2

OITK-3.71.4

38

B Kakux eguHULIAX U3MEPSIeTCST HAaNIPSDKEHHOCTDb 3/IEKTPUYECKOro oIS ?
1) A/m

2) B/m

3) Kn

4) Tn

OrTserT: 2

OIK-3.71.5

39

YCTaHOBUTE COOTBETCTBHME MEXIY MaTepuasioM IIPOBOJHUKA U €ro
3J/IEKTPOTIPOBOHOCTHIO:

Marepuan JneKTporpoBoAHOCTS (g, 1/(OM:-cm)
A) Mertann 1)>10-15-10"1°
B) IoaynpoBoJHHUK 2)10719- 103
B) [InanekTpuk 3) 104 - 106
OtBer: 1-B,2-5,3-A

OIK-3.11.4

40

OLieHrTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
Da>>o

2)a> @

a=0

Ha<e

OTBeT: 3

OIK-3.71.5

41

[MpoaHanu3upyiite, yeMy paBeH aOCOIOTHBIM TIOKa3aTesb IPeIOM/IeHHs
cpeibl C [JU3JEKTPUUeCKOW TPOHHMLIAeMOCTbI0 € = 16 U MarHUTHOU
MPOHUL[AeMOCTBIO | = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

OtBert: 3

OIlK-3.71.4

42

YKaxkuTe siBlieHUe, KOTOpOe UMeHyeTCsl UHTepdepeHLieli BOJH?

1) OrubaHvie BOJTHAMU TIPETISITCTBUMA

2) HanoskeHue Apyr Ha Aipyra BOJIH, UAYIMX OT KOTePeHTHbIX NCTOYHUKOB
3) OTK/I0HeHWe BOJIH OT NIePBOHAYa/IbHOTO Harpas/ieHUs paclipoOCTpaHeHust
IpY Tlepexo/ie U3 OJHOM Cpefibl B IPYTYIO

4) 3aBucUMOCTh (Pa30BOI CKOPOCTHU OT JJTUHBI BOJTHbI

Otser: 2

OITK-3.71.4

43

[TpoaHanu3upyiite, KakUM JO/DKeH OBbITb Yros TafleHusi CBETOBOTO JIyua,
4yT0OBI OTPA)KEHHBIH JTy4 COCTaBJIST C TIaJarouumM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIK-3.11.4
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OueHWTe ONTHUYECKYHO AJMHY MyTHU L M3 OJHOM TOUKM B [IPYTylO, €C/v
paccTosiHue MeXAy ABYMsI TOUKaMH MPO3PauHOM [[U3/1eKTPUUYEeCKON CpeJibl
S = 4 m. I1okasareJsib npesioM/ieHUs cpefbl n = 1,5.

1)5m™m

2)6m

3)7m

H1llwm

OTtBeT: 2

OIK-3.71.5

45

st oOBbsicHeHUsI KaKOTO SIBJIEHUSI MOJKeT OBbITb HCII0/Ib30BaH TPHUHLIMIT
I'totireHca-®penens?

1) KorepeHnTHOCTB

2) Oudpakuys

3) IMonspusanms

4) KoprycKy/asipHO-BOJTHOBOM /1yann3Mm

Otser: 2

OIK-3.11.4

46

ITpoaHanu3supyiite, yueMy paBeH MepUOJ, pelleTKH, Korja JudpaklivOHHas
perietka cogepXuT 200 IITPUXOB HA MUJITIUMETP.

1) 100 MKM

2) 500 MKM

3) 200 MKM

4) 5 MKM

Otsert: 4

OITK-3.11.5

47

[TpoaHanu3upyiiTe ~ MHTEHCUBHOCTb  CBeTa TIpU  MHTepdepeHLIMH
O[JMHAKOBBbIX BOJIH C MHTEHCHMBHOCTBIO | OT KOrepeHTHbIX MCTOYHUKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

40

Otser: 1

OIK-3.71.5

48

Uro U3 mMepeunc/ieHHOro SIBASeTCS O0COOEHHOCThIO CUJIOBBIX JIMHUMN
MarHUTHOIO T10/151?

1) CunoBble TMHUY MarHUTHOTO T0JIs1 BCerJja 3aMKHYThIe

2) MarauTHble CHIOBble JIMHUM HAUMHAIOTCA HA MAarHUTHBIX U
3aKaHUMBAIOTCS Ha 3/IEKTPUUECKUX 3apsAax

3) MarHuTHble CWJIOBble JIMHAM HAUWHAIOTCI M 3aKaHUMBAIOTCS Ha
MarHUTHBIX 3apsgax

4) MarHuTHble CWIOBble JIMHUM HAUMHAIOTCS W 3aKaHUMBAIOTCS Ha
3/IeKTPUUYECKUX 3apsaax

OrTBeT: 1

OITK-3.11.4

49

Cpenaiite BbIBOJI, KAakOW TeOMETpUYECKOW (UIypol MOXKHO OMNMUCaThb
TPaeKTOPDHUIO [IBVJKEHUs 3apsUKeHHOW YaCTULbl, [BUTraroLercss II0f,
HeKOTopbIM yrjioM (0° < a < 90°) K IMHUSAM MarHUTHOW UHAYKLUHU.

1) OKpy>KHOCTb

2) IMapabosa

3) 'unepbosa

4) Cnupanb

Otsert: 4

OIK-3.71.5
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OreHuTe CTerneHb TMOJSpU3al[ui P CBeTa, eC/ii CBeT Tpe/CTaB/sieT coOoi
CMeChb eCTeCTBEHHOTO CBeTa C TIJIOCKOIIO/SIPU30BaHHBIM. VIHT@HCHBHOCTD
TO/IIPU30BAaHHOTO CBeTa B Jiyye paBHa WHTEHCHUBHOCTU €CTeCTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIK-3.71.5

51

PaccuuTaiiTe rokasaTesb IpeJiOM/eHUs] BellleCcTBa, eC/IM CKOPOCTh CBeTa
TpU Tlepexo/ie jiyya M3 BO3AyXa B HEKOTOPOe BeIeCTBO YMeHbIIWIach Ha
20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

OIK-3.11.4
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PaccuuraiiTe yron Mexay ONTUUECKHMMH OCSIMU TOJisipU3aTopa U
aHanu3atopa. [Ipy MpPOXOXKAEHUM CKpelleHHbIX [ojsipu3aTopa U
aHa/M3aTopa MHTEHCUBHOCTh CBETa YMEHbIIUIach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIK-3.71.5
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[TpoaHanu3upyiiTe, Kak W3MEHUTCS BeIMUMHA MarHWTHOW WHAYKLMUA Ha
OCH [JIMHHOTO COJIeHOW/la, eC/JM TOK B HeM yBequuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBIUWTL B 2 pa3a?

1) YBennuurcs B 2 pasa

2) YBenuuuTcs B 9 pa3

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCS B 3 pasa

Ortger: 1

OIK-3.71.5

54

YKa)kuTe, KaKoe TeJi0 SIB/sIeTCs1 abCOTFOTHO YePHBIM TeJIOM.
1) [orowjaeT Bce najaroiiee Ha HETO U3Ty4YeHHe

2) OTpakaeT Bce Majatolliee Ha HETO U3TyyeHue

3) N3nyyaeT B peHTreHOBCKOM /iMaria3oHe

4) N3nyyaeT B BUAUMOM JMaria3oHe

OtBeT: 1

OIK-3.71.5

55

Y Kakoro u3 Tes OTpakaTesibHasi CIOCOOHOCTH O/M3Ka K HY/MH0?
1) IIpo3pauHoro

2) 3epKanbHOrO

3) MaroBoro

4) YUepHoro

Otsgert: 4

OIK-3.71.5
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OueHuTe, BO CKO/JBKO pa3 YBeJWUWIaCh 3HEpreThyeckas CBETUMOCTb
abCoMIOTHO YepHOTO Tefa Mpu ero HarpeBanuu ¢ T, = 1000 K o T, = 3000
K.

1) B 72 pa3za

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIK-3.71.5
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Bribepute, kakas ¢opmysna Hanbosee TOYHO OMUCHIBAET CIIEKTPa/TbHYIO
TJIOTHOCTb SHEpPreTHUeCKOW CBeTUMOCTH abCOMIOTHO YepHOTo TeJia.

1) ®opmyna Pepmu-/Irpaka

2) ®opmyna bo3e-DiiHIITelHa

3) ®opmyna [1nanka

4) ®opmysna Panes-/>xuHca

Otsert: 3

OIK-3.11.4

58

Kakoe u3nyueHue sB/1eTCs1 paBHOBECHBIM?

1) Anbda-, 6eta-, raMmMa-u3nyUeHUst

2) TenioBoe H3nyueHre

3) JIazepHoe u3/iyueHre B BUAUMOM M UH(PPAKpaCHOM JHaria3oHax
4) TopMO3HO€e PEHTTeHOBCKOe H3/lyueHne

OtBer: 2

OIK-3.71.4

59

YKakuTe 3aKOH, KOTOpbIM OMpefensieT TOA0KeHWe MaKCUMyMa
W3/TydaTe/lbHOM CroCOOHOCTH abCOIFOTHO UYEpHOTO Tejla TMpH 3aJaHHOU
abCo/IOTHOM TeMrieparype.

1) 3akon Credana-bosbiimana

2) [epBbiii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

OtBerT: 2

OIK-3.71.5

60

Ykaxute (popmyy, orpe/esitolyi0 SHePTH0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hcA

OTBeT: 4

OIK-3.11.4
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[Tpoananu3upyure, Kak MW3MEHSIeTCS CWla TOKa HACBILEHUS TpU
¢doTo3ddekTe B ciiyyae yMeHbIIIeHHsI CBETOBOIO MOTOKA Ma/jalolero cBeTa
TTOCTOSTHHOMW [J/TUHBI BOJIHBI.

1) Y™meHsb11aetcs

2) CHauyasia yMeHbIIaeTCsl, 3aTeM yBeTMUUBAETCS

3) CHauasa yBe/IMUMBaeTCs, 3aTeM yMeHbIIaeTCst

4) CHayasia OCTaeTcsi TOCTOSIHHOM, a 3aTeM yMEeHbIIAeTCs

Otser: 1

OITK-3.11.4

62

[IpoaHanu3upyiTe, UTO TIPOMU30WJET C KHWHETUUECKOW SHeprueu
(hOTO3/1eKTPOHOB, €C/IY, He MeHsisl YaCTOThI Ta/laollero CBeTa, YBeJUUNUTh
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbimTcs B 2 pasa

2) YBennuuTcs B 4 pasa

3) He u3menurcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OITK-3.71.4




OueHvTe BeJMYMHY KpacHOW rpaHuLlbl (oTosddekra (B repuax) Aas
KaTo/la, U3rOTOB/IEHHOr0 M3 BOJb()pamMa TOMLMHON 2 MM. Katos mOKphIT
coeM okcrza 6apusi. Pabota BbIX0/]a 37IEKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 3B. IlocrosinHas [Tnanka — h = 6,6-10734 [Ix-c. 3apsij, 3/1eKTpoHa
—e=1,6-10"19 Kn.

63 1) 3,2-10% Ty OIIK-3.1.4
2)4,8:105 I'y
3)4,8:104 I'y
4)4,8-101 I'y
Otser: 1
Kakum 06pa3om 3aBucuT paboTa BbIX0/Ia 37IeKTPOHA C IIOBEPXHOCTH KaToza
Y3 KaZMUs OT YaCTOThI NaJjarolero ceera?
1) [Ipsimo MpoIOPLIMOHA/ILHO YacTOTe
64 | 2) [IponopiioHa/NIbHO YCKOPSIIOILeMY HamnpsKeHUI0 OIlK-3.1.5
3) [IponopLroHanbHO KBaApaTy 4acTOThI
4) He 3aBUCUT OT YaCTOThI
Otsert: 4
[Mpoananu3upyiite, Oyaet s HabmogaTbcs hoTo3ddeKT, ecm TIACTUHKY
U3 JlaHTaHa o0/ydaTh CBeTOM C JyMHOM BosiHBI 600 HM? PaboTta BbIXOza
3/1IeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oTo3ddekT Bo3MOXKeH, eC/iM KaTo/, HarpeTh /10 TeMmepaTypbl 347 K
65 | 2) He 6yger OIIK-3.4.5
3) ®oTo3QPeKT BO3MOXKEH, €C/IHU [JOTIO/IHUTETHHO TIPUI0XKUTD K MIaCTUHKE
YCKOPSIIOLLYI0 Pa3HOCTh MOTEHIMA/I0B BeJIMUMHOW He MeHee 1 B
4) ®oTto3¢ddeKT BO3MOXKEH C BepOSTHOCTBIO p ~ 0,5
Otser: 2
CpenaiiTe BbIBOJ, O BeJIMUMHE MUHHUMA/ILHOTO 00paTHOTO HampshKeHus1, PpU
KOTOPOM TOJTHOCTBIO MpeKpailaeTcsi POTOTOK. Y C/I0BUe: SHePrysi JOTOHOB
paBHa 6,5 3B, a ¢QoTokaTos W3roTOBNIEH W3 JIMTUS, paboTa BBIXOZA
KOTOpOIo cocTasiisieT 2,5 3B.
66 |1)4B OIlK-3.1.5
2)9B
3)6,5B
4)2,5B
OtBerT: 1
OueHuTe, BO CKOMBKO pa3 JaB/eHWe CBeTa, MaJarollero nepreHjuKy/aspHO
HzleabHO 3epKasibHOM TTOBEPXHOCTH, O0Jibllle [jaB/ieHUs CBeTa, MaJjatolllero
MepreHAUKYISPHO U/ealbHO YePHOW MTOBEPXHOCTH.
1)2
67 21 OIlK-3.11.4
3) 1,5
4)3

OtBeT: 1




OueHnTe, OT KakuX BeIMUMH 3aBUCUT CWIa CBETOBOTO [aBJeHUSl C
KBaHTOBOM TOUKH 3DEHUS:

A) Yucna ¢oTOHOB B CBETOBOM ITyUKe;

b) DHepruu ¢oToHa;

B) Kosddurmenra otpaxeHusi IOBEPXHOCTH.

68 A, B OIlK-3.1.5
2)A,B,B
3)5,B
4HA,Bb
Ortser: 2
[TpoaHanu3upyiTe, B KakKUx 00/IaCTSX CreKTpa 3/IeKTPOMAarHUTHBIX BOJIH
BO3MO>XXHO HabJtrogenne 3ddekra KomrroHa.
1) Bugumelil fuana3oH
69 | 2) Paguoauana3zoH OIlIK-3.4.5
3) TeparepLoBbIi AHara3oH
4) PeHTreHOBCKUH AiMarnia3oH U raMMa-u3ayueHue
Otsert: 4
Kakum o6pa3om Mty ibC pOTOHa CBsI3aH C AJTUHOMN BOJTHBI?
1) imnybe nipsiMo MPOTOpLMOHA/IeH J/TMHEe BOJTHbI
2) imnysibc npsIMO MPOMNOPLIMOHATEH KBaZpaTy J/IWHbI BOJTHbI
70 | 3) Ummybc 06paTHO MPOMOPLMOHA/IEH JJTHHE BOJTHBI OIIK-3.4.5
4) VmnysbC MpsiIMO TIPOTMOPLMOHA/eH KOPHIO KBaJpaTHOMY OT JJIUHbI
BOJIHBI
Otsert: 3
B Kkakoid 00sacTH CIeKTpa 37€KTPOMAarHUTHOTO W3IYYEeHUsS HMITY/IbC
(hoToHa UMeeT MUHKMMAasIbHOE 3HaueHue?
1) NudpakpacHoe u3nyueHue
71 | 2) TepareplioBoe HU3nyueHne OIIK-3.14.5
3) PeHTreHOBCKOe H3/1yueHre
4) Paguousnyyenuve
OtBert: 4
[TpoaHanu3upyiite, Kakoe U3 MpPUBeJEHHbIX BbICKAa3bIBaHWUIN MPOTUBOPEUUT
KBaHTOBOW TeOpUM CBeTa.
1) ’HTeHCUBHOCTh CBeTa He 3aBUCUT OT TUIOTHOCTH MOTOKAa (DOTOHOB U UX
Hepruu
2) CBeT MOXeT U3/1y4aTbCs U PACIPOCTPAHSATHCS TOMBKO OTAeIbHbIMU
72 | IOpUUsAMM — KBaHTaMU OIIK-3.1.5
3) KaxaoMy u3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaXOAUTCS aTOMHasi
CUCTeMa, COOTBETCTBYeT OIpe/ie/ieHHbI yPOBEHb SHEPTUr
4) [Ona dactvipl He MOTYT OBbITb OAZHOBPEMEHHO TOUHO W3MepeHbI
KOOP/AMHATHI U UMITYJTbC
Otsert: 1
YkaxkuTe, B ueM 3aK/H04aeTcsl CMbIC/I IIEpBOro nocrysara bopa.
1) YTBepxKeHre 0 Cyl[eCTBOBAaHUU CTALIMOHAPHBIX COCTOSIHWM, B KOTOPBIX
aTOM He U3/y4aeT U He MOIJIollaeT SHEPrUn
2) Pa3HOCTb 5HepruM [BYX CTalLMOHAPHBIX COCTOSIHUM paBHAa 3HEPruu
73 | U3/1y4yaeMOoro WM MorjolaeMoro KBaHTa cBeTa OIIK-3.1.4

3) B atome 3/1€KTPOHBI ABWKYTCS TI0 0pOHTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOMT U3 TOJIOKUTETLHO 3apsPKeHHOr0 si/ipa U OTpHULlaTeTbHO
3apsDKeHHBIX 37IeKTPOHOB

OrtBeT: 1




74

Bribepute, Kakoe W3 TIPHMBEJEHHBIX HIDKE BBbICKA3bIBAHUM TPaBUIBHO
OIUCHIBAeT CMOCOOHOCTh aTOMOB K M3/IyYeHHIO U IIOIJIOIIEHUIO SHePrUu:
«ATOMBI MOTYT ...».

1) IMorsiowmatk ¥ U31yyaTh UL HEKOTOPbIM JUCKPeTHBIN Habop 3HaueHU
SHepruu

2) N3nyyath 1 norjolaTh a00yto MOpLMI0 SHeprun

3) U3nyuath b0 AUCKPeTHBIM HaOOp 3HAUEHW YHEPruu, Mrbo 00y
MOPLMIO SHEpruu

4) V3nyuats /00y MTOPLMIO SHEPTHH, a TIOTJIOIATh JIUIIL HEKOTOPBI
Otser: 1

OIK-3.11.4

75

YKaxuTe, K KAKOMY [iMaria3oHy U3/1yueHUsi OTHOCSTCS Tlepexo/ibl U3 cepuu
banbmepa B atome Bopopoza?

1) TeryioBOE u3nyueHue

2) PeHTreHOBCKOE U3MyueHHe

3) 'amma-usnyuenue

4) Bugumblii cBeT

Otsert: 4

OIK-3.71.5

76

ITpoaHanu3upyiite, Kak H3MeHW/IaChb 5SHeprusi aToMa BOJOpOJa IpH
M37y4eHrUU UM (OTOHA C JAJTMHOM BOHBI A = 4,86-1077 M?

1) YBenuuunack Ha 4,86 3B

2) Ymenblunaach Ha 2,55 3B

3) ¥YmMmenblvnack Ha 4,86 3B

4) YBenuuunack Ha 9,72 5B

Otser: 2

OITK-3.11.4

77

OrieHHTe pa3HOCTh SHEPrHUM OCHOBHOTO W BO30Y’>KIEHHOrO COCTOSIHUA (B
3B). [laHO: 371eKTPOH B aTOMe TIepeliiesl U3 BO30Y>K/[€EHHOTO COCTOSIHUSI B
OCHOBHOe, U TpPH JAHHOM Tiepexojie TPOU30IIUI0 H3ayueHHe (OTOHa C
JLTUHOM BoJIHBI 650 HM.

1) 0,4 5B

2) 1,9-°B

3)1,25B

4) 2,2 3B

OtBerT: 2

OITK-3.71.4

78

Ykaxure, B uéM 3aK/Ir04aeTcs runoTesa Ae bpous.

1) JlroOble MHMKPOYACTULI Hapsily C KOPIYCKYJSIPHBIMH 00/1a/jaf0T
BOJTHOBBIMHM CBOUCTBaMU

2) AToM He MOXeT cofiep)KaTb Oosiee JBYX 37€eKTPOHOB, HaXOZSILIUXCS B
OJJMHAKOBbIX CTAl[MOHAPHBIX COCTOSIHUSIX, OIpejie/iieMbIXx HabopoM
yeTblpex KBAaHTOBBIX UKCeJI

3) OpHOBpeMeHHO HEBO3MOXXHO C BbICOKOM TOYHOCTBIO 3aJaTh
KOOPZMHATHI U UMILYJ/IbC MUKPOUYaCTHUL{bI

4) DHeprusi UCIyCKaeTCsl U TOIJIOIIAeTCsl He HelpepbIBHO, a OT/elbHbIMU
KBaHTaMU

Otsert: 1

OITK-3.71.4

79

BribepuTte yTBep)KJeHWe, Haubosiee TIPaBUIBHO COOTBETCTBYHOILIEe
runiotese ge bpors.

1) MuKpouacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA

2) DneKTpOMarHUTHbIE BOJTHbI UMEIOT CBOKWCTBA YaCTHL]

3) ¥ KaK[j0M YaCTULIbI CyL|eCTBYeT aHTUYaCTULIA

4) iapo aToMa COCTOUT U3 KBapKOB

Otser: 1

OIK-3.71.5




PaccuuranTe nnuHy BOJHBI Aie BpoWasi [si 5/1eKTPOHA, [JBWXKYILErocsi Co
CcKopocThio 3,6 KM/c. Macca snektpoHa me = 9,1-1073! kr, 3apsij] 371eKTpOHa
Qe =—1,6-107° Kn.

1) 1,6 MKM
80 2)2.6 M OIIK-3.4.5
3) 201 um
4) 3,6 MKM
Otser: 3
YKakuTe KO/IMYECTBO 3HAUEHWM, KOTOpPble MOKeT NIPUHUMAaTb MarHUTHOe
KBAaHTOBOE YHMC/I0 M TIPU JIaHHOM 3Haue€HUM OpOUTANbHOTO KBAHTOBOTO
yucha I?
H2+1
81 2)31+1 OIlK-3.11.4
3)1-1
41
Otser: 1
Ykaxure, uTo orpeie/seT rjaBHOe KBaHTOBOE UMCJIO N?
1) DHepreTHuecKrie YpOBHU 3/IeEKTPOHA B aTOMe
2) BemurHy MOMeHTa UMITy/IbCa 37IeKTPOHA B aTOMe
82 | 3) INpoekuto opOMTATBLHOTO MOMEHTa MMITy/IbCa /eKTPoHa Ha 3ajaHHoe | OIMK-3./0.4
HaripaBJieHVe
4) BenmuriHy MOMeHTa UMIYJ/IbCa 3/1eKTPOHA B 33aZJldHHOM HarpaB/eHUH
Otsert: 1
YKaxuTte, 4TO OorpejesnsieT MarHUTHOEe KBaHTOBOE YMC/I0 M?
1) OpbOuTanbHBIN MeXaHUYeCKHUE MOMEHT JIEKTPOHA B aTOMe
83 2) DHepruo CTallMOHAPHOTO COCTOSIHUS 3/IeKTPOHA B aTOMe OMK-3.71.5
3) BennuyHy MOMeHTa UMITyJ/IbCa 3/IEKTPOHA B 33/JaHHOM HarlpaB/eHU! o
4) DHepreTvueckue YPOBHU 37IeKTPOHA B aTOMe
Otser: 3
B uyecth Koro Ha3BaH 3¢ deKT paciijerieHrsi YpOBHeM SHepruu aroma BO
BHELIIHEM 3/IEKTPUUECKOM MoJie?
1) OuiHmTelHA U e Xaaca
84 | 2) llItapka OIIK-3.1.4
3) OTTUHICray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bIBalOT JIMHUM B CIeKTpe KOMOMHALIMOHHOTO paccesiHUsi C
YaCTOTaMU, MEeHbIIIMMH YaCTOThI MaJarolero ceeTa?
1) OpaHkeBbIMU CITyTHUKaMU
85 | 2) AHTHUCTOKCOBBIMY CITyTHUKaMU OIIK-3.1.4
3) CTOKCOBBIMY CIIyTHUKaMH
4) AHTaroHUCTUYECKMMHU CITyTHUKAMH
Otser: 3
[MosichuTe (hr3UUeCKUN CMBIC] BOJTHOBOU (DYHKIUU.
1) BonHoBast yHKLMs PONOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) IlpousBeseHve BOMHOBOM (YHKIMA Ha KOMIUIEKCHO-COTIPSDKEHHOe
BbIpa)KeHHe PaBHO TUVIOTHOCTH BePOSITHOCTH 0OHapY’KeHUsI YaCTHL[bI
86 | 3) BomHoBasi ¢yHKuMsi 0OpaTHO TpOMOpLMOHANbHA [vHe BomHbel fe | OITK-3./0.4

bpoiins

4) BonHoBasg GYHKUUS TpeACTaB/isieT CO00W KHHEMAaTHUeCKWid 3aKOH
JIBIPKeHUsS] MUKPOUaCTHULIbI X = X(t) B HesiBHOM (hopme

Ortser: 2




87

Bribepute BepHy:0 (OPMYJTHUPOBKY COOTHOLIEHHSI HeOIpeeneHHOCTel
[efizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap:Am > h

4) Ay-At > h

Otser: 1

OIK-3.11.4

88

YKaxkuTe, Kakve yaCTULIbI SIB/SIFOTCST (pePMUOHAMM.

1) DnekTpuuecKu 3apsyKeHHbIe YaCTULIbI

2) DyIeKTpUUeCKU HerTpabHble YaCTULIbI

3) Bce uacTuiipl € NOIyLIe/IbIM CTUHOM

4) DyieKTpUuecKy 3apshKeHHbIe YaCTHUL[bI C L[e/IbIM CIIMHOM
Otsert: 3

OITK-3.71.4

89

Kak Ha3biBaeTcsi TBep/oe Tejio, y KOTOPOrO BajeHTHasi 30Ha MOTHOCTBIO
3aro/IHeHa, 30Ha TIPOBO/IMMOCTA — TIOJIHOCTBEO CBOOOZHA, a IIMPUHA
3arperieHHON 30HbI Be/JiMKa T0 CpPaBHEHUIO C 3JHeprueid TersioBOro
JIBIDKEeHUS?

1) ITpoBoAHUK

2) In3neKTpuK

3) INonynpoBogHUK

4) IIpumecHSbII NOIYTIPOBOSHUK

Otser: 2

OIK-3.11.4

90

Kakyro pasmepHoCTb UMeeT noctosiHHas [1anka B cucreme CH?
1) Ix-c

2) x/c

3) x/m

4) 1x/>B

Otser: 1

OIlK-3.71.4

91

OueHuTe, Kakod CMBIC/I HMeEEeT COOTHOIIEHHWEe Heorpe/e/leHHOCTeN
[eii3enbepra A/ SHePrUM uacTUIBI W BpeMeHU IpeObIBaHUSI ee B
COCTOSIHUM C JJAaHHOM 3Hepruen?

1) DHeprus NMpsiMo MPOINOPLIMOHA/TIbHA BpeMeHU

2) OHeprust 06paTHO MPOMOPLIMOHAIEHA BpeMeH!

3) DHeprusi U BpeMsi MOTYT ObITb HM3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOM TOYHOCTBIO

4) Uem Oosibllle  HeONpeAeNeHHOCTb  SHEPTrUM, TeM  MeHbIIle
HeoIlpe/leJIeHHOCTb BpeMeH!

Otsert: 4

OITK-3.11.4

92

Kak Ha3biBaeTCsi COCTOSIHME 3/IeKTPOHA B aTOMe, COOTBETCTBYIOL[ee
MHHUMaJbHOMY BO3MOXXHOMY 3HAaUeHHIO ero SHepruu?

1) Bo3by»ieHHOe COCTOsIHUe

2) MeTacTabu/IbHOE COCTOSIHHE

3) OcHOBHOe COCTOsIHHE

4) BasieHTHOe COCTOsSIHUe

OtBeT: 3

OIlK-3.71.4




B uem 3ak/toyaeTcs: TyHHebHbIN 3hdeKT?

1) B Bo/HOBOM XapakTepe [BWXEHHs MUKDPOUYACTHULbl B MEepUOJAYECKOM
roTeHLIase

2) B KOpIyCKy/sIpHOM TOBEeJEeHUH 3/IeKTPOMAarHUTHOTO W3/IyuYeHUsl MpHU
TPOXOXKEHUU ero yepe3 y3Koe OTBepCTHe

3) B HaxoX/eHHH uacTULbl Cpa3y B HECKOJBKUX TOYKAaxX MPOCTPaHCTBa
O/THOBPEMEHHO

4) B mpoxo)KJeHud MHUKPOYaCTHLIbI uepe3 MOTeHLHa/lbHbIA 6apbep, Korja
9HEPTHs YaCTUILIbI MEHBIIIEe BBLICOTHI 3TOr0 Oaphepa

Otsgert: 4

93 OIIK-3.1.4

Kakve mo/iBr>KHble UaCTULIbl WM KBa3UUaCTULbl SIB/ISIOTCS HOCHUTEISIMU
3apsa B OJIyIPOBOJHUKAX?

1) DnekTpoHbI

94 | 2) TIpoToHbI OIlIK-3.1.4
3) ONeKTpOHBI U ABIPKU
4) VloHbl

Otser: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIMITIMHE OOYYarOI[UXCs 3a0UHOH (DOPMBI
o0yueHus1, peficTaB/ieHbl B Tabwmiie 19.

Tabmwmia 19 — IlepeueHb KOHTPOJILHBIX paboT

Ne i/t | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipegycmoTpeHo

10.4. Metopuueckue  maTepuasbl,  ONpefe/stole  MpPoLeAypbl  OLeHHWBaHUS
VH/IMKaTOpPOB, XapaKTepU3yHIIMX STanbl (OpPMUPOBaHUS KOMIIETEHLMH, COZep)KaTcsi B
JIOKaJIbHbIX HOPMaTuBHBbIX akTax ['YAII, pernameHTUpYHOIIMX TOPSZAOK W TMpPOLEAYpPY
TIPOBEJIeHHsT TeKYII[ero KOHTPOJISI YCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTeCcTaljii 00yJaroIuxcst
I'YAIL

11. Metoauyeckue yKa3aHuUs Jjisi 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. MeTtoauueckrie yKa3aHUsl [yii OOydYaroOlUXCS TI0 OCBOEHHUIO JIEKIJMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIeKIMOHHOTO MaTepHajia — JIOTMUeCKd CTPOMHOE, CHCTEMHOE,
ryboKoe U sICHOe HW3/IoKeHHe yueOHOro marepuana. Ha3HaueHWe COBpPEMEHHOW JIEKIIMUA B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYUYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 ¥ UH(POPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBINA arrapar
KOHKpeTHOW o06jacTé 3HaHUsA, eé TpobJieMbl, JaeT Ije/lbHOe TIpe/|CTaBleHde O JUCIUTUIHAHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3yJIbTaThl DU OCBOEHUH 00YYarOIIMMKCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, IIeJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpeJiesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXkK/10l KOHKPeTHOH TeMe;

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0[UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
MPOTHO3€e UX Pa3BUTHS Ha OJIvDKaMILIVe TOb;




- HAY4YMTbCs MeTOAUYecKr oOpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [Ooy4YeHUe TOUHOTO MIOHUMaHUSs BCeX He0OXOAUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMNPOBOXKAATBCS — JeMOHCTpaler CaaufioB U
WCTIOb30BaHMWeM Da3/laTOYHOTO MaTepuasa IIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa NpeJ0CTaBaeHuUs JEKIIMOHHOTO MaTepyaia:
- JIeKLIMY TI0 pa3/iesiaM COTJIacHO Tabs1. 3 ¥ TeMaM, CorJyiacHO Tabut. 4.

11.2. MeTopnyeckue yKa3aHWs [ OOyuyarOI[UXCsl TI0 TIPOXOXKEHHIO TPAKTHUeCKUX
3aHATUN
[TpakTueckoe 3aHATHE SIB/SETCS OFHOW M3 OCHOBHBIX (hOpM oOpraHW3aluu yueOHOTO
Tiporiecca, 3aK/IFUaroIasicsl B BBINOJHEHUH 00yUaroMMHUCs 110/, PYKOBO/JCTBOM TIperio/jaBaTeis
KOMITIeKCAa y4eOHBIX 3a[aHHi C LIelbI0 YCBOEHHS Hay4YHO-TEOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU 1 HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.
Llesibt0 TIPaKTHUECKOTO 3aHATHS i 00YYaroIerocs siB/isieTCsl IPUBUTHE 00YJaroIMCs
YMEHU Y HaBBIKOB MPaKTUUYECKOW JesiTe/IbHOCTU 110 U3yuaeMoW JUCLIUIIHE.
[1naHaMpyeMble pe3y/ibTaThl IPYU OCBOEHUH 00YYaIOIIMMCS TTPAaKTHUeCKUX 3aHSATHHI:
- 3aKkpervieHue, yriayOsieHWe, paclldpeHWe W JieTanu3alysi 3HaHUWA TIpU  pellieHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTeJIbHBIX CITIOCOOHOCTEH, CaMOCTOSITe/TbHOCTH MBILIIEHUS], TBOPUECKON
aKTUBHOCTH;
- OBJa/leHMe HOBBIMU MeTO/laMd W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOM
JVCLUIIVHBL;
- BbIpaOOTKAa CrOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHUS] TIOMy4YeHHBIX 3HaHUW  [ijis
BBITTO/THEHUS 3a/IaHUM;
- obecrieyeHre palMOHAIBLHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaJbHOU (QopM
o0yueHwus..

TpeboBaHus K MPOBEIEHUIO NTPAKTUYECKUX 3aHATUN

MeToauueckue yKas3aHUsl T0 OpPraHu3aliiyd W TMPOBeJeHHI0 TpaKTUUeCKUX 3aHsIThM, a
TaK>Ke TI0 BBIMIOJIHEHWIO [TOMAITHUX 3a/IaHUM COZIeP)KATCsS B CIEAYIOUMX YueOHBIX MOCOOUSX,
ripe/iCTaB/IeHHbIX B 61bO/oTeke I'Y ATl B meuaTHOM U 3/IEKTPOHHOM BUZAX:

1. KoBanenko MN.U., Kommmkos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., IIpuaurko
B.K., PytekoB E.B., llapeB FO.H. Mexanuka. Konebanusi u BosiHbl. TepMoarHaMyKa: COOPHUK
3agau. — CI16.: T'YAITI, 2018. - 67 c.

2. AngpeeB B.M., KoBanenko MN.U., KotmimkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteuHoBa H.H., HoBukosa FO.A., [TepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonomunos A.H., Lapes FO.H., [lludppun B.®. SnekrpruuectBo. MarHetusm. OnrTrka: cOOPHUK
3agau. — CI16.: T'YAITI, 2019. - 78 c.

3. AnzapeeB B.M., KoBanenko MN.U., KonbubioB A.B., Kotnukos E.H., JlaBpoBckas
H.IL., ITeppymmna M.O., ITonos [I.A., IIpumunko B.K., IIpowkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KeantoBass ¢usuka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: 'YAII,
2023. - 60 c.

MeToauueckrie yKa3aHUs T10 TIPOBEAEHUI0 KOHTPOJIBHBIX pPAabOT Ha TIPAKTUUECKUX
3aHSITUSIX COJZIEP)KATCS B CJAeAYHOIUX yueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OHO/IMOTEKE
I'YAII:

1. Anppees B.M., Bunauuenko B.IO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckas H.II.,, TlomoB [I.A., Tlpowkun C.C. Mexanuka. KosebaHus W BOJHBIL
TepmoavHamuKa: cOopHuk 3azau. — CI16.: T'YAIIL, 2024. — 67 c.




2. EropoB M.IO., KoBanenko W.U., JlaBpoBckas H.II., HoBukoBa FO.A., TepeljeHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3Mm. BosiHoBast onTrka: COOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

3. Eropos M.IO., KoBanenko W.U., KotiukoB E.H., JlaBpoBckas H.II., JlobaHnor 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 OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWs1 J1abopaTopHbIX paboT oOydyarouuiics J0o/bKeH yriayoutb |
3aKpernuTb 3HAHUS, TPAaKTUYeCKre HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 00yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOMT M3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOIPUSTHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [UCLIMTUIUHBI, OrpefieisieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
o0ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/1a4 00yUaroiierocs:

- mipuobOpeTeHHMe HaBBIKOB MCC/Ie[JOBAaHMSI TPOLIECCOB, sB/IeHWA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCLIUTIMHEI;

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mipuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel  C  ylabOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHve ¥ TpebOBaHUs K POBeIeHUIO JIabopaTOpHbIX paboT

MeToanuecke yKa3aHUS TI0 BBIOJHEHUIO J/1ab0paTOpHBIX PpaboT TpHBeJeHbl B
C/lefyIoMX Mocobusix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTimnkos,
N. I1. KpektyHosa, H. II. JlaBposckas, FO. A. Hosukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemienko, FO. H. Llapes, b. ®. HIudpun / KBantoBas ¢usvka: nab. npaktukym / [Tog o6,
pen. A. B. Kombibiiosa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Torapes, B. K. IIpumunko, FO. H. Iapes, b. ®. Hludpun // Mexanuka. Konebanust ¥ BOMHBI
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. . Kosanenko. — CII6.:
I'YAIL 2014 - 132 c.
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[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS] B CTPOTOM COOTBETCTBUH C
YTBEeP)KJEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyr0 paboTy OTBOAWTCS He
MeHee [ByX 3aHATUM: TIlepBOoe IIOCBSIIeHO TIPOBeJeHUI0 SKCIIepUMeHTa U II0/y4YeHHIO
SMIOUPUYECKUX JlaHHBIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.




o Havasa paboTel B 1abopaTopru 00ydaroMcsi He0OXOAUMO TIPOMTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uUKcaledi AaHHOTO hakta B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBINOJIHEHUIO SKCIIEPUMEHTa OCYLIEeCTB/SIeTCSl TpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCSl TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BKJIFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MMOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

dukcalusi  3KCIepUMEHTabHbIX  /IaHHBIX  OCYILIECTB/SeTCS  WCKIHUWUTENBHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha aucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX MTPOTOKOJIOB He
JIOITyCKaeTCs1. 3aro/IHeHre MPOTOKOJ1a OCYLeCTB/IIeTCSI PYUKOM (IapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcrionb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /151 TIOCTPOeHHst Fpa(UKOB
u cxeMm. [lo 3aBepuieHMH 3KCTIepUMeHTa TIPOTOKOJ TOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MNOoCaeyHIIUM [10IyYeHHeM ero MOZITUCH.

CrpykTypa v ¢opMa oTuéTta 0 1abopaTopHO¥ paborte

[ToAroTOBNEHHBIN OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAabHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTany3aliii BHellIHero Br/ia pubopoB).

3. PacuétHele (opMysbl. YKasblBalOTCSI M HYMEpYIOTCS BCe MaTeMaThuecKre
BBbIpa)KeHUsI, UCTI0/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He IPUBOAATCA. DPOpMyJIbl, UCIIO/Ib3yeMble /s
BbIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbraTel U3MepeHHWM W BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cCOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, TOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BHU/ie Tabaull ¢ co6/Tr0/IeHreM TpaBU/l OKPYT/IeHUs] U yKa3aHUeM 3Havalux udp.

5. TIpumeps! pacyertoB. IIpuBoauTcs mogpoOHast MOACTaHOBKA YMC/IOBBIX 3HAUEHWH IS
O/THOTO THUIIOBOT'O pacyeTa To Kaxkaoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl AJisi pacueTta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX MOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (JOPMYII.
[TpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHUS NTOTPELIHOCTeN [/ NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWUIUMETPOBOM 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 yKa3aHHWeM e[JMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYIOLIUX IPSIMBIX;

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

8. 3akmoueHne W BBIBOABL. DOPMYJIMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX [AHHBIX C TaOJMUHBIMUA (CIIPABOYHBIMK) —3HAUEHUSIMH — WIN
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyd 3HAUWUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO IOTIO/THUTE/IbHO CPaBHUTh pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMu. BbiBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.




TpeboBanus K odopmIeHHIO OTYeTa 0 JiabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOU paboTe TpefOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIDOBOJKZAETCST  TIPOTOKOJIOM  K3MepeHWH, TIOAMNUCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil JO/KeH COZlep>KaTh:

- T107HOe HauMeHOBaHWe U HOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocobuem;

- ®.U.0O. obyuarorierocsi, HomMep aka/[eMUUeCKOU IpyTIIbI;

- ®.N.0. npenojasare/;

- CBOAHYI  Tab/WIly TeXHUUeCKHWX  XapaKTepUCTUK  HCMO/b3yeMbIXx  MpubopoB
(HammeHOBaHWe, pabounMii [Wana3oH, KaacC TOYHOCTH, IieHa JejeHusi, TpubopHast
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHuH;

- JlaTy TIpOBe/IeHUs SKCIIepPUMeHTa U JIMYHbIe TOATMCH TIpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

TutynbHelid  UCT  odopMsieTcsi  COriacHO  TpeboBaHMsIM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTeslbHOM TOpsiIKe
JIOJDKEH COJZleprKaTh:

- HaWMeHOBaHWe AVCLUIIIVHEI;

-  TIO/IHOe Ha3BaHWe U HoMep paboThbl B COOTBETCTBUU C yueOHO-MeToJuueCKUM 1ocoOueMm;

- ®.1.0. npenioaBaTess ¥ 00yJaroOIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

11.4. MeToauuecKre yKasaHus [Jisi 00YYaroIUXCsl TI0 MTPOXOKIEHUI0 CaMOCTOSITE/TbHOM
paboThI

B x0/1e BBITIOJTHEHUSI CaMOCTOSTETbHOM Pab0ThI, OOYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3alaHUI0 M TIPM METOJMUeCKOM DYKOBO/ICTBe IperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

Inst oOyvaroUmxcst 1O 3a04HON (opMe 00yueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCIIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHNA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOyYUTb HABBIKA TOBBIIEHHUS
1po(eCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTephasiaMM, — HAlpaB/sIOIIMMUA  CaMOCTOSITEJIbHYIO — paboTy
00yUaroUXCSASIBIISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIUHE;

- MeToJWuecKHUe YKa3aHWs T0 BBIOTHEHHIO MPAaKTHUeCKUX paborT;

- MeToJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paToOpHBIX pabor.

11.5. Meroanueckue yka3aHus [jii OOyuyarOIIUXCS TI0 TPOXOXKAEHUIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

TekylMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroInXCsl, OCYIeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/TUHBL.

K ocHoOBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIeKL[MOHHBIX 3aHATHSX, TEeCTUPOBaHWe, 3allliTa OTYeTOB M0 JjabopaTopHeIM paboTam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMElIHO TMPOWJEeHHbIM MpU YCIOBUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBefleHUsI TeKYIero KOHTpOJisi He MeHee 25% siabopaToOpHBIX



paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucremMe LMS T'YAII c olLleHKOW He HIDKe
«YJI0BJIETBOPUTEIIBHO».

OOyuaroiyecsi, MMeIOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChbl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /ISl [IONycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AMCHUIUIMHE BO BpeMsl TPOXOXK/eHHUs
MPOMe)XKYTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00YyJarOLIUXCs 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTaliu.

[Mpome)xyTouHasi ~ aTTecTaliss  OOydYalrIUMXCs  TpeAyCcMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX Y OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruinHe. 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 MpaBWIo, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTETHHON.

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

YcnoBust nonyuyeHUs JoMycKa K MPOXOXK/EHUIO0 IPOMEXXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

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

PernameHT mnpoBefleHMs TeKyLero KOHTPOJIS, IIPOMEXYTOUHOM —arTecTaljui |
OLIeHMBaHUsI 00YYaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriiHe «®Pu3uka» B cemecTtpe coctaBmseT 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB MO BUJAaM yueOHOM /iesTe/TbHOCTH onrcaHo B Tabi. 20);
- MaKCuMaJbHbIN 6asl Ha MpoMeKyTouHOU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6aiioB TEKYIIEr0 KOHTPOJIS

Ne Bu, yueGHO# ieaTeTbHOCTH MakcumanbHbIA 6at
1 | JlabopaTopHbie pabOThbI 40
2 | TIpaktuueckue paboTbl 20
3 | TectupoBanue B cucteme LMS I'YATII 10
Nroro: 70

11.6.2. YcoBus fiorycka K TIPOMe)KyTOUHOM aTTeCTaljuu.

OO6s13aTeTbHBIM YC/IOBHEM JI7IsI TIO/TyUeHHs IOMyCKa K dK3aMeHy/IuddepeHLIpOBaHHOMY
3auéTy SIB/ISIeTCSl yCIlelllHasi c/jlaya He MeHee 75% sabopaTOPHBIX U TMpaKTUUeCKuX paboT, a
TaKKe TPOXOXKJeHue TecTupoBaHusd B cucteme LMS TI'YAII c oOLeHKOM He HWXe
«y[IOBNIETBOPUTE/NbHO». JIWlla, He BbIMOJHUBIIME [aHHble YCJIOBMS, He JOIMyCKarwTCsa K
NIPOMEXYTOUHOM aTTeCTalud W CUYMTAIOTCd MMEHLMMU aKaJleMUUYeCcKyr 3a/l0/DKeHHOCTD,
KOTOPYIO HeOOXOJUMO YCTPaHUTh B yCTaHOBJIEHHbIe KadeJpoil CPOKH.

J171s1 TIO/TyYeHUsI UTOTOBOM OLIeHKU «X0poIio» Wi « OT/IMYHO» 00yJarouiics o0si3aH:

- BBINOJHUTD U 3alUTUTL 100% mabopaTopHBIX ¥ MPAaKTUUYECKHUX paboT;



- Habpatb He MeHee 5 Ga/uioB (M3 10) 3a 3/IeKTPOHHOE TeCTHpOBaHME B cuctemMe LMS
I'YAIL

[Ipy HeBBIONMHEHWH XOTSI OBl OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMasbHasi HUTOTOBast
OL|eHKa, He3aBUCUMO OT 0aslioB, MOJIyYeHHbIX Ha 5K3ameHe/An¢depeHLIMPOBAaHHOM 3auéTte, He
MO>XKET MPEeBbILIATh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHallMOHHbIM OWeT BK/IOUaeT JBa TeOpeTHUYeCKUX Bompoca (OLeHUBAKOTCS
MakcumMyM B 10 6a/ijioB KaXK/bli) U OAHY pacuéTHYIO 3ajauy (OLleHWBaeTcs MakCumyM B 10
6an1oB). MiToroBasi oLieHKa 1Mo AUCHUIIIMHE (OPMUPYETCsS MyTéM CyMMHPOBAHHUsI CEMeCTPOBBIX
M 9SK3aMeHALMOHHBIX 0a/lIoB C TMOCAeYIOMMM TIepeBOZOM B  aKaJeMUYeCKyr IIKaiy,
Tripe/icTaB/ieHHY10 B Tabsutle 21:

Tabsmria 21 — I11kasa mepeBo/ia UTOTOBOM CYMMBI 0a/IIOB B OLIEHKY

WTorosasi cymma 6asiioB OneHka
85—-100 «OtnyHo» (5)
70 — 84 «Xopo1io» (4)
55—-69 «Y IOBJIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHo» (2)
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