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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMmy 0OakajaBpyiaTa T[10 HarpaB/IeHUIO TOATOTOBKKM/ —cretpanbHocTd  12.03.04
«buorexHnueckue CUCTeMBI u TeXHOJIOTUN» HarpaB/IeHHOCTH/CrieL{annu3alu
«broTexHnueckre ¥ MeIULIMHCKKE amnrapaTbl U CUCTeMbl». [JucLuIivHa peanu3yetcs Kadeapoit
«Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHUe Y BIMTYCKHUKA C/IeIyIOIIMX KOMIEeTeHLUA:

OIIK-1 «CrocobeH TPUMEHSITH eCTeCTBeHHOHAy4Hble W OOlerH)KeHepHble 3HaHWS,
MeTO/Ibl MaTeMaTH4eCKOro aHau3a U MOJe/IMPOBaHNs B UH)KeHEDHOU JleITe/IbHOCTH, CBSI3aHHON
C pa3paboTKOM, TPOeKTUPOBaHWEM, KOHCTPYUDOBaHHWEM, TEXHOJIOTHUSMHU TPOU3BOZCTBA U
3KCIUTyaTalii OMOTEXHIUUECKUX CUCTEM»

OIIK-3 «CnocobeH TPOBOAUThE 3KCIEpPUMEHTaNbHbIE HWCCIeOBAaHUS W H3MEpeHwHs,
oOpabaThiBaTh W TMPeJCTaB/IATH TOJyueHHbIe JaHHbIEe C YYeTOM CHeLUpUKU OMOTeXHUUeCKUX
CUCTeM U TeXHOJIOTHU»

CojeprkaHie JIMCIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKy.

[periofjaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAytomiye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKHe 3aHATHs, CAMOCTOSITe/IbHAsK
paboTa oOyuarorrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[Ui
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5k3ameHa (1 cemectp),
nrddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 9K3ameHa (3 cemecTp).

OOmiasi TPyZ0eMKOCTb OCBOEHHS JUCLUIUIMHBI COCTaB/isieT 13 3auéTHeIX equHuUL, 468
4acoB.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLIUTIIHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI

- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWN M HaBBIKOB B 00/1AaCTH €CTeCTBEHHBIX
HayK;

- TpejloCTaBjeHde BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;

- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOW Cpefbl TIPerojaBaHusl il OCBOEHHS
TeXHUYECKUX [JUCLIUIIIVH.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).

1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B
Tabne 1.

Tabmuua 1 — [NepeyeHb KOMIeTeHLMMA ¥ UHAUKATOPOB MX IOCTHXKEeHHSsI

Kareropus (rpymnmna) Koz v HaumeHoBaHUue Koz v HaumeHOBaHMe WHAWKATOpa
KOMIIeTeHLUU KOMIIeTeHLIUU JIOCTV>KEeHUsT KOMITeTeHLIUU
OIIK-1 CriocobeH
TIPUMEHSITh
ecTeCTBeHHOHayuUHble
1 001L[eMH)KeHepHbIe
H P OIIK-1.3.1 3HaTh yHAaMeHTa/lIbHbIe
3HaHUs1, METO/bI
3aKOHBI TIPUPO/IbI U OCHOBHBIE
MaTeMaTHueCcKOro
MaTeMaTUueCKre 3aKOHBI ITPU pellieHun
aHasmM3a u .
3ajiau, CBSI3aHHBIX C pa3paboTKOM,
MO/Ie/IMPOBaHUs B
. MIPOEKTHPOBaHeM, KOHCTPYUPOBaHUEM,
HH)XeHepHOU
Oo61enpodeccroHabHbIe eATeNLHOCTI TeXHOJIOTHUSIMU TTPOM3BO/ICTBA U
KOMITeTeHIUU A o 9KCIITyaTalui OMOTeXHUUeCKUX CUCTEM
CBSI3aHHOM C
. OIIK-1.Y.1 ymMeTb IpUMeHATb 3HaHUS
pa3paboTKoi, N
€CTeCTBeHHbIX HayK B MH)KeHepPHOM!
MPOeKTUPOBAHUEM,
TIPAaKTHKE TIPOeKTUPOBAHKS
KOHCTPYUPOBaHUEM,
OMOTeXHUUYECKUX CHCTEM U MeAUIUHCKUX
TeXHOIOTUSIMU N
n3Jeui
TIPOM3BO/ICTBA U
9KCITyaTaluu
OUOTeXHUUYECKUX
cucTeM
OIIK-3 Cnocoben OIIK-3.3.1 3HaTb OCHOBHbIE MeTO/Ibl U
TPOBO/IUTD Cpe/iCTBa TEOPETUUECKUX U
9KCTIepUMeHTa/IbHbIe | SKCTIepUMEeHTa/IbHBIX UCCTIe/JOBaHU
UCCJIeIOBaHUA U OIIK-3.Y.1 ymeTh BbIOMpaTh U
H3MepeHwus, WCTIO/Ib30BaTh COOTBETCTBYIOIIE PECYPCHI,
Oo6enpodeccroHanbHbie | 06pabaThIBaTh U COBpeMeHHbIe METOAUKH U 000PYZI0BaHHE
KOMIIeTeHIUN TIpe/JICTaB/ISITh JJ1s1 TIPOBe/IeHUsT SKCIIePUMEeHTATbHBIX
ToJlyuyeHHbIe JaHHbIe | UCC/IeOBaHUNA U U3MepeHU
¢ yuetom crietuku | OITK-3.B.1 BrageTb HaBbIKaMu 00pabOTKH
OMOTEXHUUECKUX Y TIpe/ICTaBJ/IeHHsI TI0/TyUeHHBIX
CUCTEM U 9KCTIepUMEHTa/IbHBIX IaHHBIX [IJIsT
TEXHOJIOT Ui 110/TyueHust 000CHOBAHHBIX BbIBO/IOB

2. Mecto gucuuriuHbl B cTpyKrype OI1




ucuuriiHa Mo>keT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTEHHBIX 00YJarOIUMUCS
MpU U3y4YeHUU CJIe[lyOLUX AUCLIUTIIAH:
- «MaremaTvka. AHaJUTHUYeCKasg reOMeTpUs U JTHUHeliHag aareopar,
- «MaremaTrka. MaTeMaTU4eCKUN aHaIU3»,
- «Marematyka. Teopusi BepOSTHOCTEH ¥ MaTeMaTUYeCcKask CTaTUCTUKA.
3HaHUsl, TOJyuyeHHble MPU HW3yYeHWH MaTepuasia JaHHOW [UCLMIIMHBI, UMEHT KakK
CaMOCTOSITe/TbHOe 3HaueHue, Tak U UCI0JIb3YITCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
- «DNeKTPOTEXHUKA,
- «MaTepuanoBeJieHUE»,
- «DJIeKTDOHUKa».

3. O6bem U TPyJ0eMKOCTb AUCLIUTITUHBI
IanHbie 06 00IeM oObeMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZIOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpe/ie/ieHre 3TOW TPYJOEMKOCTH 0 CeMeCTpaM) Tpe/ICTaB/IeHbI B
Tabnie 2.

Tabsuija 2 — O6beM U TPYA0eMKOCThb AUCLIUATITMHbI

. Tpy10eMKOCTE 110 CeMeCTpam
Buz yueOGHO# paboThbI Bcero Nol No? No3
1 2 3 4 5
O6was mpyodoémKocmb OUCYUN/TUHBI, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (yac)
M3 HUX yacoe npakmu4eckoll N0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
ripakthyeckue 3aHsTus (I13), (yac) 51 17 17 17
nabopatopHsie pabots (JIP), (vyac) 51 17 17 17
KypcoBo# npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (uJac) 90 54 36
CamocmosimenbHas paboma, Bcero (4ac) 174 58 76 40
< JK3.,
Buo npomescymouHoli ammecmayuu: 3auer,
mubd. 3auet, sk3ameH (3auet, Juddod. 3ay, ndd. IK3. . IK3.
I3.) 3;1;3:, 3au.

4. CojeprkaHue IUCLUTIIHBI
4.1. PacrnipegeneHue TpyJO0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM U BUJaM 3aHATUM.
Pa3ziesnibl, TeMbl JUCLIMTUIMHBI M UX TPY/JOEMKOCTb MpUBeleHbl B Tabuie 3.

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

Paspesnbl, TemMbl AUCLIAILIMHBI Jlexyn | 113 | JIP | KIVKP | CP
’ (uac) |(uac)|(wac)| (uac) | (uac)
Cemectp 1
Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH. 11 6 6 20

Tema 1.1. DneMeHTBEI KUHEeMaTHUKU.

Tema 1.2. [lnHaMKKa MaTepyaJbHOU TOUKU U

TIOCTYTIATe/ILHOTO IBM)KEeHHST aOCOJTFOTHO TBEPZOTO

Tesa.

Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.

Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JBUKEHUS

abCoJIIOTHO TBEPAOro Tejld.




Tema 1.5. TaroreHue. Dy1eMeHThI TeOpUU T10JIS.
Tema 1.6. PensTuBucTcKass MexaHUKa.

Pa3pen 2. Kose0aHnus U BO/THBIL.
Tema 2.1. 'apMoHUUeCcKre KoebaHusI.
Tema 2.2. 3aryxaroiiye KosebaHusl.
Tema 2.3. BoiHyX/1eHHbIe KoJiebaHUsl.
Tema 2.4. Ynipyrue BOJIHBL.
Tema 2.5. [Ipumenenne ¢pu3nKM KosiebaHMii ¥ BOJH B
TeXHHUKe.

11

19

Pa3fen 3. OCHOBBI MO/IeKYy/IAPHOH (PU3NKHU U
TePpMOJUHAMMKH.
Tema 3.1. MonekynsipHO-KUHETUYEeCKasi TeOPUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TEpPMOJUHAMUKH.
Tema 3.3. PeasibHble rassl.
Tema 3.4. [IpyMeHeHre MOJIEKYISIPHOU (PU3UKHU U
TePMOJAVHAMUKU B TEXHUKE.

12

19

Wtoro B cemectpe:

34

17

17

58

Cemecrtp 2

Pa3zpen 4. D1eKTpocTaTHKA M 3aKOHbI IOCTOSTHHOT'0
TOKa.
Tema 4.1. DyieKTpUYeCcKoe 1oJjie B BaKyyMe.
Tema 4.2, DneKTpUdeckoe 1ojie B AN3JIeKTPUKax.
Tema 4.3. IIpoBOJHUKU B 3/1€KTPOCTaTUUECKOM I10JI€.
Tema 4.4. DHeprus 371eKTpUUECKOro I0JIA.
Tema 4.5. [TOCTOSTHHBIV 3/1IEKTPUYECKUU TOK.

11

25

Pazgen 5. MarHeTusm.
Tema 5.1. MarHuTHOe I11071e B BaKyyMe.
Tema 5.2. JyieKTpOMarHUTHast UHAYKLHSL.
Tema 5.3. MarHuTHoe 110/1e B BeIL|eCTBe.
Tema 5.4. OcHOBBI Teopur MakcBesia st
3J1eKTPOMAarHUTHOT O T10JIs1. DJIEKTPOMarHUTHbIE BOJIHBI.
Tema 5.5. IIpuMeHeHre MarHeTusMa B TeXHUKe.

11

25

Pa3pgen 6. OnTukKa.
Tema 6.1. uTepdepeHiius ceeta
Tema 6.2. Iudpaxius cBeta.
Tema 6.3. B3aumogeicTBUe 3/1eKTpPOMarHUTHBIX BOJIH C
BELL|eCTBOM.
Tema 6.4. TTonsipusaLus ceeTa.
Tema 6.5. [IppuMeHeHMe ONTHUKU B TEXHUKE.

12

26

WToro B cemecTpe:

34

17

17

76

Cemectp 3




Pa3zgen 7. KBaHTOBas onTHKA.
Tema 7.1. TerioBoe ¥ TFOMUHECLIEHTHOE U3JlyUYeHue.
Tema 7.2. ®@oro3¢dekT u ero npuMeHeHue.
Tema 7.3. Ddpdext KomnToHa. 11 6 6 13
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/TyYeHUs.
Tema 7.5. OnTrueckast TMPOMETPUS.

Pa3fen 8. Dy1ieMeHTHI KBaHTOBOM (pU3MKH aTOMOB,
MOJIEKYJ/I U TBepPAbIX TeJlL.
Tema 8.1. Teopus atoma Bogopoza o bopy.
Tema 8.2. KopnycKy/iipHO-BOJIHOBOM Ayavi3M CBOUCTB
BelecTtBa. Bosnel fie Bpoiins.
Tema 8.3. CooTHOIIeHME HeoTpe/ie/IeHHOCTeN
[efizeHbepra.
Tema 8.4. BonHoBasi GyHKLIUSI U ee CTaTUCTAYECKUM 11 6 6 13
CMBICII.
Tema 8.5. O611iee ypaBHenue IlIpeguHrepa. YpaBHeHHe
IpenvHrepa /sl CTAalMOHAPHBIX COCTOSIHUM.
Tewma 8.6. Perienue ypaBHenus lllpeaunrepa asis
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKY/I.

Pa3pen 9. ®u3uka aToMHOro0 sijpa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PagrioakTHBHBIN pacmaj,. 12 5 5 14
Tema 9.3. flnepHble peakiuu.

Tema 9.4. DneMeHTapHbIe YACTULIBI.

WToro B cemecTpe: 34 17 | 17 40

Wroro | 102 | 51 | 51 0 174

[IpakTueckas TMOATOTOBKA 3aK/IKOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOJTHEHUU
oOyyJaroIyMMHCs ~ OMpejie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX €  Oyayied
npodecCUOHaIbHON eATeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKL[MOHHBIX 3aHSITHUM.
Copiep>kaHue pa3/iesioB U TeM JIeKLIMOHHBIX 3aHSTUM TIpHBeZieHO B Tabsuiie 4.

Tabsnija 4 — CofiepykaHue pa3/ieioB ¥ TeM JIEKIIMOHHOTO IIUK/Ia

Howmep pa3pena Ha3BaHue u cosep>kaHue pa3zie/ioB U TeM JIeKLIMOHHBIX 3aHSTUI

Pazpen 1. dusnueckye 0CHOBbI MeXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenun B MexaHuke. Cucrema
orcueta. KnHemaTuka ABV)KeHUsI MaTepUasbHOM TOUKM. OCHOBHas 3ajaya
KWHEMaTUKU MaTepUaJibHOM TOYKW. TpaeKkTopus, [AJWHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynaresnsHOoe U BpaljaTenbHOE ABWKEHHE.
Yckopenue u ero cocrasstole. HopmasnbHOe ¥ KacaTe/ibHOe yCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKOopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/TbHOM JIBM)KEHUH.

Tema 1.2. [JuHamuka mamepuaibHOU MOYKU U NOCMYynameabHO20
osuiceHust abconromHo meépoozo mena. OCHOBHbIE TIOHSITHS JUHAMHUKU:
Macca, UMITyJbC Tena, cua. Ilepeei 3akoH HptoToHa. VHepuwuasibHbIe




cucteMbl oTcuéta. Bropon 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[TpuHuMn oTHOCUTeNBHOCTU ['anmunes. Cusbl: ynpyrue CWIbL, CUJIBI
TpeHus. [IpakTnueckoe nprMeHeHue 3akOHOB HeroToHa. OCHOBHas 3azava
JUHaMMKU MaTepuanbHOW Touku. [ToHsiThe abcomoTHO TBEPAOro Tera.
Lleutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Tejla
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIIUeCs BeJIMUVHBI.
Kunetnueckass  sHeprus. MexaHuueckass pabora U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToreHuanbHast 3Heprus BO BHelIHeM I1oJie cuil. IloTeHluanbsHas sHeprus
B3auMogencTBus. CBs3b MeXxJy TNOTeHLMaJbHOM 3Hepruer 1 1osem
KOHCEepPBaTUBHBIX CWI. 3aKOH COXpaHeHHsi MeXaHWYeCKOM SHepruM.
OHeprusi ympyrol paedopmManyu. YC/IOBUSI PaBHOBeCHUsT MeXaHUYeCKOM
CUCTeMbl. 3aKOH COoXpaHeHus umiy/bca. CoypapeHue ByX Tell.

MomeHT culbl ¥ MOMEHT UMIIy/JbCa. YpaBHEHUe MOMEHTOB. 3aKOH
COXpaHeHUs1 MOMeEHTa UMILy/bCa. MOMEHT uMIly/bCca TBepAOro TeJla
OTHOCHUTEJIbHO HeIO/IBUKHOU OCH.

Tema 1.4. [luHamuka epawjamenbHo20 O8UdiCeHUs abCOAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHWe  [JUHAaMUKU
BpalllaTe/IbHOrO [BWKEHUsl TBepAoro Tena. KuHeTuueckas 3Heprus
BpalllarolLerocsl TBepAOro TeJa.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cuima Tsokecthu U Bec. Hesecomocts. Ilose
TATOTEHUsI 1 ero HamnpsbKeHHOCTb. PaboTta B mosie TsroteHus. IloTeHman
nonig tAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTeMBI
orcuera. CUJIbl MHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieqanbHOM TeOpUr
OTHOCUTEJIbHOCTU. JIOpeHLI0BO COKpalljeHHe [JIMHbl CTep)kHs. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTH.
PenstuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KrHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacTUlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiebaHus ¥ 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. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW OJHOTO HarpaB/ieHHWsi W OJWHAKOBOW uacTOThl. bBueHwus.
C/io’keHre B3aMMHO TepreHIUKYISpHBIX Kosiebanuid. [JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHU U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATYAa U (a3a BBIHY>KIEHHBIX
Konebanuii. Pe3onaHc. /IuddepeHiipaibHOe ypaBHEHHE BBIHYKAEHHBIX
KonebaHuii W ero peiieHde. BosiHOBBIe Tiporiecchl. IIpofo/nbHbIE |
rorepeyvHbie BOJTHBI.

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

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

Pazpgen 3.

OCHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJMHAMHUKH.




Tema 3.1. MoneKynsipHo-KUHemu4eckass meopusi UOeanbHbIX 2a308.
CraTucTUUeCKUd U TepMOJWHaMHUYeCKu MeTofbl. OMbITHbIE 3aKOHbI
yjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHzeneeBa. OCHOBHOe
ypaBHeHHE MOJIeKY/ISIPHO-KMHEeTUYECKOW TeOpUM HjlealbHbIX ra30B. 3aKOH
MakcBesuta 0 pacripefie/ieHUd MOJIEKYJT WeabHOrO rasa o CKOpOCTSM U
SHEprusiM  TeIUVIOBOro  [JBwkKeHusi.  bapomerpuueckas  ¢opmyna.
Pacripepenenvie Bonbipmana. CpefHee UuCIO CTOJKHOBEHWW W CPeHSS
JnvHa  cBoOojHOro  Tmipobera  Mosekyn.  OrmbITHOe  0OOCHOBaHUe
MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUH. SBnenus repeHoca B
TepMOJIHAMUUYeCKUX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTojbl ero
rosiyueHusl. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmoOuHamuku. Yucio cTereHed CBoOObI
MOJIEKY/Ibl. 3aKOH PaBHOMEDHOrO paclipefie/ieHUs] SHeprUy 10 CTereHsM
cBoOobI MoJsiekys1. [lepBoe Hauasio TepMoAMHaMHUKH. Pabora rasa mpu
nu3MeHeHnu ero obwvema. TerutoemkocTh. [IprmeHeHHe TiepBOro Hauasa
TePMO/IMHAMUKU K H3o0mpolieccam. AnuabaTHbiii riporjecc. [TogUTpOIHBIMA
nporiecc. ObpaTuMble U HeoOpaTuUMble Tporiecchl. Kpyroeoii mportiecc.
OHTpoONUs, ee CTaTUCTUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKON
BEepPOATHOCTBIO. BTOpoe Hauano TepMoZvHaMUKU. TeroBble ABUrarend U
xonoaunbHble MatlivHbl. Lukia KapHo v ero KII/I a1g uaeansHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
MEXXMOJIEKY/IIPHOTO  B3auUMO/IeHCTBUsl. YpaBHeHHe BaHn-ziep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHsA 3Heprus
peanbHOrO rasa. dddekt xoyns-TomcoHa. CXKeHHe Ta30B.

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

Pazpen 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. IIpuHimn cyneprno3sunuu
snekTpoctatuyeckux mnoser. Ilome pumnona. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ['aycca K
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jel B Bakyyme. LIupkyisiuys
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuan
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTEHL|Ma/IbHble [TOBEPXHOCTU. BrluncieHre pa3HOCTH TMOTEeHLUa/IoB
T0 HaNPSPKeHHOCTH TOJISL.

Tema 4.2. Dnekmpuueckoe nosie 8 OusneKmpukax. TUnbl AU3I€KTPUKOB.
[Tonsipusanus guaeKTpukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1 B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeljeHve. Teopema Taycca pgns
3/1eKTPOCTaTUYeCKOro 10/ B AU3JIEKTPHKe. Y C/IOBUSI Ha TPaHUlLle pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZUHEeHHOr0 IPOBOJHUKA. KOHeHCcaTopbl. DHeprusi CUCTeMbl 3apsi[ioB,
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. TIlocmosHHbili  21ekmpuueckuli mok. 3akoH  Owma.
CompoTurBieHre TTPOBOJHUKOB. PaboTa 1 MOIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOroO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.




Pa3gen 5.

MarseTusm.

Tema 5.1. MacHumHoe nosne 6 8akyyme. MarHutHoe T10jie M €ro
XapakTepucTuku. 3akoH buo-Casapa-J/larylaca ¥ ero mnpuMeHeHHe K
pacueTy MarHuTHoro mojs. 3akoH Awmmepa. BsaumogeiictBue
rapajijieJIbHbIX TOKOB. MarnutHasi NOCTOSHHas. EJVHUIEI MarHATHOU
WHAYKLUMA W HaNpsKeHHOCTH MAarHUTHOrO IMo/ss. MarHutHoe moJjie
JIBWKyLIerocsi 3apsza. [lelicTBMe MarHWUTHOTO TIOJIE HA [JIBWDKYLMMCS
3apsf. [BWKeHUe 3apsDKeHHBIX YaCTHL] B MarHUTHOM I1071e. Y CKOpUTeIn
3apspKeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHMTHOI'O TI0Ji1 B BaKyyMe. MarHuTHble I0Jig COJIEHOMJA U TOpPOMJA.
[ToTok BekTOpa MarHWUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1IO TIPOBO/IHMKA Y KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas UHOyKYusi. SIBleHWe >5/1eKTPOMarHUTHOM
vHAyKUMK (onbiTel Papazes). 3akoH dapajes M ero BbIBOJ M3 3aKOHA
CcOoXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM Iojie. Buxpesble
TOKM (TOKM DPyko). UHAYKTUBHOCTH KOHTYypa. CamMouHAyK1usA. TOKM mpu
pa3MbIKaHUM U 3aMbIKaHWU Lenu. B3aumHas nHaykuus. TpancdopMaTopsl.
OHeprus MarHUTHOI'O IOJIA.

Tema 5.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aToMoOB. [lva- ¥ mnapamarHetysm. HamarHuueHHOCTb.
MaruuTHoe TMoje B BellleCTBe. Y(IOBUS Ha TIpaHulle pasjena JBYX
MarHeTUKOB. ®eppoMarHeTUKu 51 Ux CBOMCTBA. ITpupoga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/AL.
D/eKmpomazHUmHble  80/Hbl. BuxpeBoe syekTpuueckoe rone. Tok
CMellleHUsl. YpaBHeHUss MakcBeia [/ 3J71eKTPOMarHUTHOIO  T1OJISL.
OKCIepyMeHTa/IbHOe TojlyyeHue 371eKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITYyJIbC 3JIEKTPOMarHUTHOM BOJIHBL. V3/1yueHuye AUTIONs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpuMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTr3Ma B TeXHUKeE.

Pasznen 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. [IpumMeHeHWe UHTepdepeHLun
CBeTa.

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

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHBIX B0AH C 6eujeCmeoM.
Iucnepcust cBeTta. DJIeKTPOHHasl Teopus gucrnepcuy cgeta. [lorsomjeHue
(abcopbrius) cBera. AddekT Joruiepa. N3nyuenue YepenkoBa-Bapuiiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHbIN CBeT.
[Tonspr3anus cBeTa IpU OTPa)KEHWH U TIPEJIOM/IEHMM Ha TpaHULie [BYX
[I3JIeKTPUKOB. [IBOMHOe myuenpesnomieHue. [TosnspusaljioHHbIe MPU3MBI
W [oJspoujbl. AHamv3  TOJIpU30BaHHOr0  cBeta. VcKyccTBeHHas




OMTHYeCKasi aHU30TPONus. BpallleHre 110CKOCTH TOJISIpr3aLvu.
Tema 6.5. [IpumeHeHUe ONMUKU 8 MEeXHUKe.

Pazpgen 7.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u AOMUHecyeHmHoe u3jayyeHue. BuUIbl W3nydeHUs.
TerioBoe u3MyueHHe M ero XapakTepuCTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMelieHusi Buna. ®opmysnel Panesi-[kuHca U
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Buabl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DWHILTeHHA AJis
BHelliHero ¢oTo3ddekra. JKCriepruMeHTaIbHOe TIOATBeP K/jeHre KBAaHTOBbIX
cBolcTB cBeta. [IpuMeHeHue poroaddekTa.

Tema 7.3. O¢ppekm KomnmoHa. SHeprus U ummnynbC ¢oToHa. [laBaeHue
ceTa. ekt KomrToHa 1 ero ssieMeHTapHasi TeOpUsl.

Tema 7.4. EOuHCmeo KOpNycKyafipHbIX U  BO/AHOBbIX  C80licm8
3/1eKMPOMACHUMHO20 U3/MYyYEeHUSsI.

Tema 7.5. Onmuueckasi nupomempusi. TerjioBble HWCTOYHHMKU CBeTa.
Metozpl ¢uKcaluM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKON
ITMPOMETPHUH.

Paznen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJI U TBeP/bIX TeJl.
Tema 8.1. Teopusi amoma 8o0opoda no bopy. Moaenu atoma TomcoHa u
Pe3epdopga. JluHeliuathbiii criekTp aTomMa Bojjopofa. I[loctynatel Bopa.
OnbiTel @paHka u ['epria. CniekTp aTtoMa BOZopoa mo bopy.

Tema 8.2. KopnyckyasipHo-680/1Ho80l Oyanusm ceoticmg gewjecmed. BosHbi
Oe Bpolinsa. HekoTopble CBOMCTBA BOJTH Jie Bpoiis.

Tema 8.3. CoomHoweHue HeonpedenenHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢pyHKYUs u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypagHeHue IlIpeduHeepa. YpasHeHue IlIpeduHeepa 0s
CMAYUOHAPHbIX COCMOSIHULL.

Tema 8.6. PeweHue ypaeHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU ¢u3uku amomos u moaekya. IIpuHLuI
MPUYMHHOCTH B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTO/JBHOM «IIOTEHLMANbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOXOo’k[eHHe YacCTHI[bl CKBO3b
MOTeHLMabHbIN Oapbep. TyHHebHbIN 3 dexT. JInHelHbI
rapMOHUUECKUI OCLIW/IJISITOP B KBAaHTOBOW MexaHWKe. ATOM BO/OpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uC/10. [IpUHIMN Hepas3MuuMOCTH
TOXZeCTBeHHbIX yactul. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTossHusIM. [loHsiTie 00 SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOMOWHaI[MOHHOe  paccessHWe — CBeTa.
[Tornowgenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornruuyeckue
KBaHTOBbIE reHepaTopHI (J1a3ephl).

Pazgen 9.

du3ukKa aTOMHOro siipa.

Tema 9.1. Ceoticmea amomHbix sid0ep. Pa3Mep, cocTaB W 3apsifi aTOMHOTO
saapa. MaccoBoe u 3apsiioBoe uwcia. JedeKT macChl U SHeprusi CBsi3u
ganpa. CriuH g7pa M ero MarHUTHbIM MOMeHT. flnepHble cunbl. Mopenu
szpa.

Tema 9.2. PaduoaxkmueHblli pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUJbl. 3aKOH paJMOAaKTUBHOrO  pacriaga. IlpaBuia  cMelneHus.
3akoHoMepHOCTH anb(a-pacnasa. bera-pacrnag. HelitpuHo. I'amma-




V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJoLjeHre raMMa-Hu3nyyeHns
(opdext Méccbayspa). Meroasl HAGMIOZEHWS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTHLI.

SAnepHble peakUuMy U UX OCHOBHble TUMbL. [lo3uTpoH. Bera-muroc-pacriag,.
OneKTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. flO0epHble peakyuu. SlnepHble peakUWyd TOJ [eHCTBUEM
HEeWTPOHOB. Peakuys nenenus siapa. LlenHas peakuus fenenusi. [Tonsitue o
siiepHOM SHepreTuke. Peakiusi cuHTe3a aTroMHbIX sijep. [IpobGsema
YIIPaBJ/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

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

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

Tabsuia 5 — [MpakTHueckue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUUeCKUX TpynoéMKOCTb, o
1/ N MpaKTUYeCKUX U a
3aHSATUA ” (4ac)
m 3aHSATUN MOATOTOBKH, | AUCLIAI
(uac) JIVHBI
Cemectp 1
KunHematuka v fuHaMUKa
1 1A Penienue 3amau 6 1
MaTepuasbHOU TOUKH
XapaKkTeprUCTUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
MPOLeCCOB
MouJiekynsipHO-
3 Y/Ap Pemienue 3amau 5 3
KMHeTHYeCcKasl TeOpus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
371EKTPUYECKOT0 TOKA
WNHpyKuys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemienue 3amau 6 5
TMOJISIX
WuTepdepentms
6 Pgeper1p, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOpPOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | ApepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTUS
Tembl 1ab0PaTOPHBIX 3aHATUHN U WX TPYJOEMKOCTh TPUBe/ieHbI B Tabmutie 6.

Tabmnwiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPYI0EMKOCTb




N3 Hux Ne
Ne MpaKkTUYeCKo | paspes
TpyzoeMKOCTb o
1/ HaumeHoBaHue 1abopaTopHbIX paboT* (uac) i a
I ’ TOATOTOBKH, | JUCLUII
(uac) JIVHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MasitHuk MakcBeria 5 1
3 | OnpegeneHvie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OripefiesieHye 1oka3aresisi aguabaTthl Jist 4 3
BO3/yXa
Cewmectp 2
5 OrnpeeneHye 3/1eKTPOEMKOCTU 5 4
KOH/leHcaTopa
6 OrnpesiesieHre y/ie/IbHOTO COMPOTUB/IEHUS 4 4
TIPOBOJHUKA
Omnpegenenyie ropu30OHTaIbHON
7 | cocTaBnsitolei Hanps>KEHHOCTH 4 5
MarHUTHOTO MOJIs 3eMJIU
8 | Kosbiia HetoToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TEIIJIOBOTO U3/TyUeHUsT 4 7
10 OmnbiTel CTO/IETOBA 110 U3YYEHUIO 4 7
dboToaPdekra
11 OrnpefiesieHrie MPUHBI 3aMpeLEHHON 30HbI 5 8
T10JIyTIPOBO/JHUKOB
12 OmnpepienieHre SHePruM aabQa-yacTul] o 4 9
npobery B Bo3zyxe
Bcero 51

Ipumeuanue: *membl rabopamopHbix pabom Ha ceMecmp AASIOMCS 8APUAMUSHLMU U ONpedeastomcs Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 7abopaToOpHBIX paboT

Ne Ne pa3zgena
1/ HanmeHoBaHue 1abopaTopHO paboThI JUACLIUIUIUH
1 bl
Cemectp 1
1 | MammHa ATBya 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Ob6epbeka 1
4 | CTOJIKHOBEeHMs 111apOB 1
5 | I'mpockon 1
6 OmpeneneHde  yCKOpeHWs CBOOOJHOTO TiafieHUsi TPU  TTOMOIIU 2
000pOTHOTr0 MasiTHUKA
7 | KpyTunbHbIA MassTHUK 2
8 | Hak/JIOHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegienenurie Ko3¢uieHTa BI3KOCTH BO3AyXa 3
11 | OnpeneneHue ToKa3aTesst aguabaTel /s BO3/AyXa 3
Cemectp 2
12 | OrnipefiesieHre 3/IeKTPOEMKOCTU KOHZIeHCAaTopa | 4




13 | OnpesiesieHye y/1eJIbHOTO CONPOTUBJIEHUS TPOBOJHUKA 4
14 | M3yueHue NpoLeCcCoB 3apsifia U pa3psijia KoHJeHcaTopa 4
15 | ViccneoBaHye pelakcalioOHHBIX KOe0aHWH 4
16 | MiccneoBanre pe30HaHCA B 37IEKTPUUYECKOM Kojie0aTe/TbHOM KOHTYpe 4
17 | OnpefenieHre yeabHOrO 3apsifia 3/1eKTPOHA 4
18 OrnpesiesieHVe  TOPU30HTATbHOM  COCTaBJISAIOIIEN  HANPSKEHHOCTH 5
MarHuTHOTO T0Jisl 3eMJIUA
19 | WccnenoBanue ructepesrca heppoMarHUTHBIX MaTepHaioB 5
20 | ViccnepoBaHve B3aMMHOW WHAYKLWN 5
21 | WicceioBaHme 3/1eKTPUUYECKMX KOJIeOaHUM B CBA3aHHBIX KOHTYPax 5
22 | OnpepeneHve yAeabHOTO 3apsifia 3/IeKTPOHA METOZI0M MarHeTpoOHa 5
23 | bunpusma @penens 6
24 | Kosbila HerOTOHA 6
25 | Audpakiys MI0CKMX BOJIH Ha I[e/ U 6
26 | JudpakimoHHas pelieTKa 6
27 | XapaKTepuCTUKU MPU3MbI U AMGPaKIIMOHHON pelleTK! 6
78 [Tonsipu3anuss cBeta. 3akoH Mamoca. KpyroBas u ssummnTuyeckas 6
MO/IsIpU3aLiy
29 | BpaueHue 1jIoCKOCTH MOJISIPU3aLIuU 6
30 | MarauTHOe BpalljeHHe MJIOCKOCTH MOJIsIPU3aliuu 6
31 OnpejeneHve [AMH BOMH  CHEKTPAJbHBIX JIMHUHA C  TIOMOLIbIO 6
CIeKTpoMeTpa
Cemectp 3
32 | TlpoBepka 3aKOHOB TerJIOBOr'0 U3J/1yYeHHUs 7
33 | OneiThl CTONETOBA MO U3yueHHI0 GoTo3dderTa 7
34 V3yyeHne crmekTpa aTroMa BOZAOpOJA C IOMOLIbIH AW(PaKLMOHHOIO 8
CIIeKTPOMETpaA
35 V3yyeHre 3aBUCMMOCTM 3/IEKTPUYECKOTO COIPOTHB/IEHUS METa/uloB U 8
TIOYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekt Xosa B repMaHun 8
37 | OnipepenieHre IMPUHBI 3aNPELLEHHOM 30HbI NOJYNPOBOAHUKOB 8
38 | OnpezesieHure MOTEHIMAIOB BO30Y)K/IeHHsT aTOMOB 8
39 | Ompegenenue 3Hepruu anbda-uacTui] 1o mpobery B BO3Ayxe 9
40 | VicciienoBaHye SHEPryuy B-uU3myueHus 9
4.5. BeImonHeHNe KypPCOBOTO MPOeKTa/ KypCOBOW paboThI
YueOHBIM I7IaHOM He Tpe/lyCMOTPeHO
4.6. CamocrosTenbHasi paboTa 00yJarolmxcst
Buzipl caMocTosiTeNIbHOM paboTHI M ee TPYJ0eEMKOCTb TIPUBE/IeHbI B Tabsturle 7.
Tabsuiia 7 — Buibl caMoCTOsATeIbHOM PabOTHI M ee TPYZ0eMKOCTh
. Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bug camocTosiTenibHOM paboThl
yac yac yac yac
1 2 3 4 5
V3yuyeHne TeopeTueCcKOro MaTepurana 60 20 26 14
pucuuriiHel (TO)
[ToaroToBKa K TeKylilleMy KOHTPOJIO 57 19 75 13
ycrnieBaemocTH (TKY)
[ToaroToBKa K MpoMeXKyTOUHOU 57 19 25 13
atrectaruu (ITA)




Bcero: | 174 | 58 | 76

40

5. TlepeueHb yueOHO-MeTO[UUECKOTO 00eCcreueHust

[JIs CAMOCTOSITe/TbHOM PabOThI 00YUarOIUXCS 110 JUCLIUTTHE (MOYJTHO)
YueOHO-MeTO[UUECKHE MaTepuaibl s CaMOCTOSITe/IbHOW paboThl  00yuaroImxcs
yKas3aHbl B I1.11. pa3zesnos 6-11.

6. TlepeueHb MeUYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JAHUIN
[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHUI TIpUBe/ieH B Tabsviie 8.

Tabsmria 8— ITepeueHpb MevYaTHBIX W 3JIEKTPOHHBIX yueOHbBIX U3AaHUM

Komuectso
5K3eMIVISIPOB
UII-{LIIAH;ZFI))/ oc bubnuorpaduryeckas cchbika i 61/(151)]]1;;26{6
3/IEKTPOHHBIX
9K3eMILISIPOB)
53 Kypc obueii ¢pusuku: B 3 1.: yuebHoe mocobue / U. B.
C12 CaBesibeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
MexaHvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe rmocobue / T. Y. Tpodumora. - 94
T76 13-e u3p., crep. - M.: Academia, 2007. - 558 ¢
https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. MoJsieky/isipHasi Gu3MKa: yueOHUK

Pedicum docmyna: ons
asmopu308aHHbIX

ana By3oB / U. B. CasenbeB. - 20-e u3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosib3osamenell.

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

07501 OnekTpuuectBo. Kosebanuss u BomHbL. BomHoBas

Pedicum docmyna: ons
asmopu308aHHbIX

ortuka: yuebHoe Tmiocobue s By3oB / U. B.
CaBesbeB. - 9-e u3g., crep. - CankT-IletepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3oeamesetl.

https:// CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
e.lanbook.com/book/ | Tom 3. KBaHTOBast ontvka. ATomMHas pusmnka. Pusrka
440198 TBepgoro Tema. dusuka aTOMHOrO  gApa U

Pedicum docmyna: ons
asmopu308aHHbIX

3/IeMeHTapHBIX YacTUI]. yueOHUK s By3oB / U. B.
CaBenmbeB. - 16-e u3pg., crep. - Caskr-IletepOypr:

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

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

nosab3ogamesetl.



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/

CuByxuH, [I. B. OOumii Kypc ¢usuku: YuebHOe

catalog/product/ nocobuve pansi By3oB: B 5 Tomax Tom 2

470190 TepmoanHaMyKa U MosekyJ/sipHas ¢usuka / CUBYXUH

Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - MockBa: ®USMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.
nosb3oeamesetl.

https://

Znanium.com/ WNpopos, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document?

d=470867 yueObHOe mocobue / U. E. Wpogpos. - 17-e usg. -

;_ 3 ‘3 Mocksa: Jlaboparopus 3HaHu#, 2025. - 312 c. - ISBN
coRLM Cormyna: G | 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe
catalog/product/ noco6ue s By30B: B 5 Tomax Tom 3: DnekTpruecTBo
549781 / CuByxuHn [.B., - 6-e wu3p., crep. - Mocksa:

Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https:/

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc Gu3uKu: YueGHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upomoe, WM. E. 3OnekrpomarHeTusmM. (OCHOBHbIE

catalog/document? .

) 3aKOHBI: yuebHoe rocobue / Y. E. Vpozos. - 14-e u3g,.

id=470883 o

p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
et FoILNA: A | 1ISBN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.com/ Wpopos, U. E. KBanToBast pu3srka. OCHOBHbIE 3aKOHbI:

catalog/document? )
d=470861 yuebHoe nocobwue / U. E. Mpoos. - 9-e u3g. - Mocksa:

;_ 3 3 Jlabopatopust 3HaHuH, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | ganno =17 9

asmopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.corn/ Upopos, U. E. 3amaun mo obujeit ¢usvke: yueGHOe

catalog/document? 6

id=476087 rnocobue s Bys3oB / U. E. Upogos. - 17-e usg. -

; 3 -3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
coEM FOTNA: O | 978-5-93208-513-4.

asmopu308aHHbIX

nosb3ogamesneltl.



https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190

https://urait.ru/ Ca3zonoB, A. b. SfnepHas ¢wusvka: yueOHMK /s

bcode/563653

p 3 3 By30B / A. b. Ca30HOB. - 2-e u3[., UCTIP. U [OIL -

a:n’;i)”’r’mzzr}yl:;' " | Mockga: Usnatensctso FOpaiit, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.

nosnb3oeameseti.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTebHBIX PeCYypPCOB
rH($OpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
IlepeueHns 3/IeKTPOHHBIX oOpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT», HeOoOXOAMMBIX [jii OCBOEHWS AWCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 00pa3oBaTebHBIX PECYpCOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL azpec HavmeHnoBaHue
Etzt?;;///new-saence.ru/category/ WuTepHeT->)xypHan «Hosast Hayka». Pa3gen du3uka
https://openedu.ru/ Ob6pa3oBarenbHast nnardopma «OTKpbITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIl pecypc Kadeapsl dhusuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHioHHoro obyuenus I'Y ATT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU
8.1. [lepeueHb TIpOrpaMMHOTO O0ecCIieueHHsi, HCMOMb3yeMOT0 TIPU OCYIIeCTBIeHUH
obpa3zoBaresIbHOrO Ipoliecca Mo AUCLUIUIMHE.
[TepeueHb MCII0/IE3yeMOT0 IIPOrPAMMHOT0 0becrieueHusi pe/icTaBieH B Tabmumie 10.

Tabsuija 10— [TepeueHb IpOrpaMMHOT0 0becrieueHust

Ne /11 HaumMmeHoBaHue

OnekTpoHHast nH(OpMaLMOHHO-00pa3oBaTebHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus» (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBemeHa B akcrutyartanuto rnpukasom 'Y AIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MozAyned W uX (YHKLUMOHA/JbHOE Ha3HAueHue U3M0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdwuimanbHbiii  cadT obpa3oBaTenbHONW oOpraHu3aliu B ceTH  «VHTepHET»
2 (https://guap.ru/), paspabortan corpyaHukamud ['YAIl (BBeA€H B 3KCIUTyaTalyio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaiiys o JUleH3WW TIpeJCTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'VAII, uHdbopMalysi 0 JWLEH3UM TIpe/ICTaBeHa TI0
ccbike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBob6ozHO pacripoctpansiemoe I10)

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

8.2. Ilepeuenn VMH(POPMaLMOHHO-CIIPaBOUHBIX CHUCTeM, WCIIOJIb3yeMbIX  TIpU
OCyIIIeCTB/IEHUM 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE

[TepeueHp HCIOB3yeMbIX HWH(OPMaLMOHHO-CIIPABOYHBIX CUCTEM T[pe/iCTaB/ieH B
Tabvie 11.


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

Tabsmria 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

Ne /i1 HaumeHnoBaHue
OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctynoM K 6a3e TOTHOTEKCTOBBIX
1 usganui (https://lib.guap.ru), gocTymn yepe3 TMUHbIN KaOUHET ynuTaTesisi 6MOIMOTeKU
I'YAIl
Hayunast snektpoHHass Oubmmotreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JIMUHBIA KabuHeT umrtaTens Oubmoteku ['YAII, a takxke mo IP -azpecam
I'YAIl

OBC «Jlanb» (https://e.lanbook.com/), moctyn uepe3 nUYHbIM KaOWHET yMTaTess

3 oubmoreku I'YATI, a Takxke 1o IP -agpecam 'Y ATT

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

5 OBC Znanium (https://znanium.ru/), JoCTyn uepe3 /JWYHBIA KaOWHET 4YMUTaTess
6ubnmoreku ['YAII, a Takxe 1o IP -agpecam 'Y AT

5 O6pa3oBarenbHas mnardpopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTartens bubmoreku I'Y AT, a Takxke 1o IP -agpecam I'YAIT

7 Hayunasi snektpoHHass 6ubmuorteka «KubepJlenutka» (https://cyberleninka.ru/),

CBOOOJHBIN 1OCTYT

9. MartepuanbHO-TeXHUYeCKasi 6a3a
CoctaB  MaTepuasbHO-TEXHUYeCKON 0a3bl, HeoOXOJWUMOW [/  OCYILeCTBIeHHUs
oOpa3zoBareTbHOTO TpoLiecca Mo AUCHUIUIMHE, TIPe/iCTaB/ieH B Tabmure 12.

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne HavimeHoBaHMe cOCTaBHOU YaCTH

o Homep ayautopun
/I MaTepHaTbHO-TeXHIUUeCKOW 0a3bl p dyAHTOp

YuebHast ayguTOpus [jis 3aHSATHH JIEKI[MOHHOTO THIIA,
nabOpaTOPHBIX  3aHSTHM, 3aHATHM CEMUHApCKOTO TWIIA,
TPYMIIOBBIX W WHAWBUAYANbHBIX KOHCYJ/IbTAIWH, TEKYIIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarluu.

OcHalleHre: Creljali3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpescTBa oOyueHus, ciyxKaliye Ajist TIpe/CTaB/IeHus y4eOHOM ITerepGypr, yi.
uadopManuM  Gosbluoi  aygutopuu;  naboparopHoe | l'acrenno, i 15,
o6opyoBaHHe (KOMIUIEKT TIpMGOpOB i usnueckux | ayAuTopusi Ne31-046
v3MepeHu (371eKTPOHHBIN 3aB0Z, D/1bBpo Bporyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.




YuebHast ayUTOpUs [/ TIPAKTHUECKUX 3aHSTUMN, 3aHATUU
CEeMHHApPCKOTO THTIa, JJaOOpPaTOPHBIX 3aHATHM, T'PYIIOBBIX U
VHAVBUAYATbHBIX KOHCY/bTAl[dH, TEKYI[eT0 KOHTPOJS W
TPOME)KYTOUHOM aTTecTaluu.

OcHalrleHre: CrieljMaIM3upOBaHHas Me0esib; TeXHUYeCKHe
cpencTBa o0ydeHusi, Cy>Kallye /s TIpeJicTaB/ieHust yueOHoM
vHbopManmy  OosBIION  ayauTOopuM;  jabopaTopHOe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB Asisi  (pu3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoiynas);
Ycranosgu 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, . 15,
ayauropus Ne31-048

YuebHast ayguTopusi /i1 3aHATHUN JIEKIIMOHHOTO THIIA,
3aHATUR CEMHHAPCKOT0 THIIA, TPYIIIOBBIX u
VUH/IUBU/Ya/IbHBIX KOHCYJIbTAI[UM, TEKYIero KOHTPOJIS U
MIPOMEXKYTOUHOM aTTeCTaLUH.

OcHalljeHre: CreLaanu3upoBaHHas Mebesib; TeXHUYecKue
cpe/icTBa 00yueHwsl, Cy>Kalljye /s TIpe/iCTaB/eHus yueOHoH
rHbOopMaIr Oo/BIIION ayIUTOPHH; Habop
JeMOHCTPAIIMOHHOTO 000PY/I0BaHUSI.

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, g. 15,
ayauropust Ne32-01

YuebHass ayAuTOpUs s TIPAaKTHUECKWX 3aHATUM THIIA,
nabopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMOBBIX U UHWBUAYATbHBIX KOHCYJbTALUM, TEKYIIero
KOHTPOJIS ¥ TIPOMEeXYTOUYHOM aTTeCTaljuy.

OcHairleHye: CrieljUaau3upoBaHHasi MeOesib; TeXHUYeCcKue
cpeAcTBa 00yYeHusi, CyKallye /Jisi TIpeJicTaB/ieHust yueOHoM
vHbopManmy  OosbIION  ayauTOopuM;  jabopaTopHOe
obopygoBaHue (MOAy/bHbIE J1abOpPAaTOPHBIE YCTAaHOBKH TIO
snekrpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, DII3 — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTeMBI; jabopaTopHble pabOThI  TI0
BOJHOBOM onituke: 1. bumpusma ®penens, 2. Konbija
HeiotoHa, 3. Judpakius miockux BomH, 4. [dudpakijoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnpejeneHve IJIMH BOJIH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbiii cteHa U T3-OM-I1-TT0
(00O «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, g. 15,
ayauropus Ne32-04

YuebHast ayauTopus 415l 1ab0paTOPHBIX 3aHATHH.

OcHalrleHye: CrelMaju3vpoBaHHasi Me0e/lb;, TeXHUUeCKHue
cpencTBa 00yueHUs, CTy Kallye A/isl TIpeJCcTaB/eHust yueOHoH
uHpopMmaumu  OGosbliol  ayautopuu;  JlabopaTopHOe
obopyJjoBaHre (MOAYJ/bHbIe abOpaTOpHbIE YCTAaHOBKH TIO
anektpoMarHetusmy: PIIO — 03, PIIO - 07, OIIO — 05,
OII3 - 08, I3 — 11, PIID — 12, ®IIB - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTopHble pabOTHI IO
Bo/HOBOM onTuke: 1. bunpusma ®penens, 2. Kovblia
HeloroHa, 3. [udpakuys miockux BoiH, 4. AudpakimoHHas
pewuetka, 5. [Tonsspusanus ceeta, 6. OrnpejeneHve AJIMH BOH
CTIeKTpaJIbHBIX JINHWN; abopatopHbii cteHg UT3-OM-TI-I10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-06




YuebHast  ayguTopusi A1 TIPAKTHUECKUX  3aHATHH,
nabopaToOpHBIX 3aHATUM, 3aHATHMM CEeMHHAPCKOTO THIIA,
IPYMMOBBIX W WHIWBUAYAJbHBIX KOHCY/IbTALMM, TEKYIIero
KOHTPOJISI ¥ IPOME)KYTOUHOM aTTeCcTalu.

OcHalleHue: CreLyanusMpoBadHas  Me0Oenb; Texuuueckue | 196135, r. CaHKT-
cpeficTBa 06yUeHHs, CTyKallye J/1s TpeicTaneHus yuebroii | [letepbypr, yii.
unpopmauuy  GosmblIO  ayguropuM;  jaboparopHoe | [acteno, a. 15,
obopygoBanue (1aboparophbeiii komruieke JIKK-2M Ne36 u | ayautopus Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TI0, YUC-AB-AP, YUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHas TexHUKa», T. MOCKBA)).

YueOHast ayquTopHs 115l 1abOpaTOPHBIX 3aHITHH.
OcHalleHue: CrieliaqM3upoBaHHasi Me0esb; TeXHUYeCKue
cpefcTBa 00yUeHus1, Cy>Kallye /IS TIpe/iCTaB/ieHnst yueOHOU 196135, 1. CaHKT-
uHbopMauy  OoOJBIION  ayAWTOpuM;  jabopaTopHOe HeTep6’y p.r -
7 | obopyzmoBanue (y1abopatopHbiii Komruieke JIKK-2M Ne36 u T acTemo .;L 15
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble cTeHzbl M- RN
AUT-TIO, YWUC-AB-IIP, YMC-AB-YCII-TIO (00O | YAuTopus Ne32-03.
[Tpodobpazosanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®I1K — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

10. OueHouHble cpeACTBa /i/1s1 IPOBeJeHUs] IPOMeKYTOUHOW aTTecTaliy
10.1. CocTaB OLIEHOYHBIX CpeACTB /JI1 TIPOBeJeHUs TPOMEXYTOYHOM aTTecTalyy
o0yuaroluXcs 10 JUCILUTUIMHE TIpUBeIEH B Tabsmie 13.

Tabmwmia 13 — CocTaB OLeHOUYHBIX CPeZICTB JIJisi IPOBeIeHUsI POMEXKYTOUHOM aTTeCTal[|uH

Bui npoMe)XyTOUHOW aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

CnmcoK BOMPOCOB K 3K3aMeHY;
OK3aMeHalLIMOHHbLIE OM/TeThI*;
3ajauy;

TecTsl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIMPOBaHHBIN 3aUET TecTsr;
3ajaud.

TMpumeuaHue: *IK3amMeHaYUOHHble Buembl (hopMUPYIOMCs Ha OCHOBe 8oNpocos U 3adau mabauybt 15.

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMITEeTeHIMI 00yJarolMHUCs TIPUMeHsieTcs1 5-0aribHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIeTeHIIW, KOoTopas TipuBe/ieHa B Tabiuile 14. B TeueHre ceMecTpa MOXKET WCTIOb30BaThCS
100-6anpHas  Kajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHUBEpPCUTETa,  TpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOM, YCTAHOBJ/IEHbI COOTBETCTBYIOIIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIH

OtjeHia KomreTerly XapaKTepucTHKa CPOPMHUPOBAHHBIX KOMITETeHLUI
5-6arTpHast LIKasa pakTep P
«OT/TMYHO» OOyuarormics:

— ry0OKO ¥ BCeCTOPOHHE yCBOWJI TIPOTPAMMHBIN MaTepHar,

— YBepeHHO, JIOTUUHO, 110C/1e[j0BaTe/IbHO ¥ TPaMOTHO €ro U3/1araer;

— ONMpasiCh Ha 3HAHUSI OCHOBHOM U [IOMOJIHUTEBHOU JIUTEepaTyphl,
TeCHO CBSI3bIBaeT YCBOEHHbIe HayuUHble TOJIO’KeHHUsI C MpaKTUUeCKou
JlesiTeTbHOCTBIO HarlpaBJIeHusl;




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

— yMeJio 060CHOBBIBAET U apryMeHTHPYeT BbIJBUTaeMble UM H/IeH;
— ZieslaeT BBIBOZIBI M 0000IIIeHNSsT;

— CBOOO/IHO B/IaJieeT CUCTEMOM CIeL[ialu3uPOBaHHBIX TIOHATHUH.

— MpaBUIBLHO BeINOAHUI 0T 90% 10 100% TeCTOBBIX 3aJaHU .

OOyuarommumiics:

— TBEP/0 YCBOWJI IIPOrPaMMHbIN MaTepyasl, FPaMOTHO U T10 CYLeCTBY
W3/1araeT ero, ONMMpasiCh Ha 3HAHHsI OCHOBHOM JINTEPATYphI;

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOEHHBbIE 3HAHUS C TPAKTHUYECKOH [eATe/lbHOCThIO
HarpaB/IeHHs;

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLdaIn3upOBAHHbIX MTOHATHIA.

— MPaBUJILHO BBINOIHUI 0T 70% 110 89% TeCTOBBIX 3aJaHHi .

«X0OpOoLIo»

— 0OyyJaroLuiics yCBOWU/ TOBKO OCHOBHOM MTPOTPaMMHBIN MaTtepual,
MO CYyIIeCTBY W3/laraeT ero, onvpasCh Ha 3HAHHUS TOJILKO OCHOBHOMU
JIUTepaTyphl;

— JIOTyCKaeT HeCyIeCTBeHHbIe OIMOKH M HETOUHOCTH;

— UCTIbIThIBAeT 3aTPy/IHEHUSl B MPAaKTUYeCKOM MPHUMEHEHUM 3HaHUM
HaripaB/IeHUS;

— cy1ab0 apryMeHTUpYeT HayuHble ITOI0KeHMs;

— 3aTpygHAETCS B (hOPMY/TMPOBAHUU BBIBO/IOB U 0000IIIEHU;

— YaCTUYHO B/a/leeT CUCTeMOM CrieliiaTu3MPOBaHHbIX MTOHSITUM.

— MPABUJILHO BBITOIHNAI OT 51% 110 69% TeCTOBLIX 3aJaHUN .

«yAOBJIETBOPHUTE/IbHO»

— 00yyvaroluiics He YCBOW/I 3HAUWUTEJLHOW YacTH TPOTrPaMMHOTO
Marepuara;
— [IOTIyCKaeT  CyL[eCTBEHHble OIIMOKA W  HETOYHOCTH  TIpU
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJ/ieHNY;
» — UCIIBITBIBAET TPYAHOCTH B MPAKTHUECKOM TTPUMEHEHUN 3HaHWH;
— He MOJKeT apryMeHTHPOBATh HayUHbIe T0JI0KEHHS;
— He (hopMyJIpYyeT BLIBOZOB M 00001I[eHUH.
— [IPaBU/ILHO BBIOIHUI MeHee 51% TeCcTOBbIX 3a/IlaHui .

Ipumeuarue: “no peweHuio Kagpedpbl NPOYEHM NPAGUAbHO 6bINOAHEHHbIX MECMOeblX 3adaHull Mocem
OblMmb USMEHEH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIA MHbIe MaTepUasbl.
Borpocs! (3agaun) /1711 5K3aMeHa Mpe/icTaB/ieHbl B Tabsmie 15.

Tabsurja 15 — Bonpockl (3azaun) /151 9K3aMeHa

Ne [TepeueHs BONpOCOB (3a7a4) J/1s1 5K3aMeHa Koz
n/m WHAWKATOpa
Cemectp 1
1 | Ha3oBuTe npegMeT W3yuyeHUs] KHHEMAaTUKU. OIIK-1.3.1
2 | JlaiiTe ompeiesieHHe MaTepyaJlbHOW TOUKH. OIlK-1.3.1

Teso ABUXKETCS U3 COCTOSIHUSA TMOKOSI C TAaHIeHLIMA/IbHBIM YCKOPeHueM at =
3 | 4 M/c? u HOopManbHbBIM ycKopeHrWeM an = 3 wm/c?. Habigute Benuuuny | OINK-1.Y.1
TIOJIHOT'O YCKOPEeHUs TeJla a.

HaszoBute, B Kakux ejuHULlaX usMepsiercss B cucrteMe CU yrioBas
CKOPOCTb U YIJIOBOE YCKODEeHHMe.

OIIK-3.3.1

5 | [aiiTe onpesienieHre abCOFOTHO TBEPAOMY TeJy. OIIK-1.3.1




[lpoaHanusupyiiTe  OT/IMUMS  CAeAYHOIUMX  (U3MUECKUX  MOJesiei:

6 abcomoTtHo TBEpAoe Tenmo (ATT) u MartepuanbHas Touka. I[IpuBeguTte OIK-1.Y 1
rpyuMep, B KOTOPOM OJHO U TO K€ TeJO0 BBICTYIaeT B KayecTBe o
MarepuanbHOU TOUkU U ATT.

[TokakuTe CBSI3b MEXAY JTUHEHMHOW U YIJIOBOM CKOPOCTbIO MarepuaabHOU

7 TOUKIL OIIK-3.Y.1
[IpoaHanu3upyiTe XapakTep MpSIMOJIMHEMHOIO [BIDKEHMSl Tejla II0

g | VI3BECTHOMY 33KOHY /IBIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoii nyThb OIK-1.Y 1
TIPOZIeT Teso 3a yKasaHHOe BpeMmsi t = 2 c? OOocHy#Te NpuUMeHeHHe o
3aKOHOB, UCTO/b3yeMbIX [I7Is pellleHUs 3a/lauM.

9 | ChopmynupyiiTe nepBbiii 3aK0H HbIOTOHA. OIlK-1.3.1

10 OObsicHWTe TIPUHIWIT W3MEPeHHs BeJWYMHBI CUJIbl, OCHOBaHHBIA Ha OIK-3.3.1
TpeTbeM 3akoHe HbroToHa. T

1 OOmbsicHUTE, KakK, COTJIaCHO BTOPOMY 3aKOHY HbIOTOHA, 3aBUCHUT yCKOpeHUe OIK-1.3.1
Te/ia OT ero MacChl. o

12 [IpuBepuTe mnprUMep, W/UIIOCTPUPYIOLMU [eMCTBHE TpeThero 3akoHa OIK-3.Y 1
HeroTOHA. T
KameHb nieXxuT Ha AHe cocygza, MOJIHOCTBIO TNOTPYXEHHBIM B BoAy. Kak

13 | u3MeHMUTCS cW/la AaB/ieHWs KaMHsS Ha [JHO, eC/vM CBepxy HaiuTh KepocuH | OIIK-3.B.1
(KepocHH He CMeIMBaeTcs ¢ Bozioi)? OO0CHYIHTEe CBOM OTBET.

Ha3oBurte, kakoii 13 3akoHOB Keriepa ycTaHaB/ivBaeT (opMy TPaeKTOPUU

14 UlaHeT OIlK-1.3.1
OueHuTe 3aBUCUMOCTb CWbl BCEMUPHOTO TATOTEHHST OT MaccChl
B3aUMO/IeHCTBYIOIIUX Te/l U PACcCTOsHUS MexxJy HuMu. OOocHyiiTe, Kak

15 | u3smMeHuTCd CcUla B3aMMHOI'O TATOTEHUs ABYX TeJs, ecid Maccy opHoro u3 | OIIK-3.B.1
Tesl YBEeJIMUUTh BZIBOE, a PacCTOSIHAE MeX[y TejlaMU — yMEHbLIUThb B /iBa
pasa.

16 | laiiTe oripefiesieHHe UMITy/IbCa TeJsia KakK (DU3MYeCKOu BeJTMUUHBI. OIlK-1.3.1

17 Cdopmynupyiite, TIpU KaKUX YC/IOBUSIX BBITIO/IHSIETCSI 3aKOH COXPaHEHUs OIK-3.3.1
VIMITYJIbCA. o

18 | Ha3zoBure, Kakasi pu3nueckasi BeJIMUMHA Ha3bIBA€TCSI MOMEHTOM CUJIBI. OIIK-1.3.1
CpaBHUTe 3aMyMCyd OCHOBHOTO 3aKOHA AWHAMUKU [JIS TIOCTYNaTelbHOro U

19 | BpamjatesnbHOro [gBwkeHus. Haiigute B3auMocBsisu Mexay Stumu | OIIK-1.Y.1
3aKOHaMH.

20 | CdhopmyaupyiiTe 3aKOH COXpaHeHUsI MOMEHTa UMIY/IbCa. OIlK-1.3.1

21 | Hatite onpesienieHre paboThl Kak (hHU3MUeCKOW BeJTMUHHBI. OIIK-3.3.1

22 | CpopmyupyuTe, YTO TaKOe MOLTHOCTh Kak (pr3nueckas BeJMYMHA. OIIK-3.3.1

23 OOmbsicHUTe, TIOUEMY I|eHTPOCTpEMUTe/IbHAsE CHa TPH BpAIeHUH TI0 OLK-3.Y 1
OKDY’KHOCTH He TIPOU3BOJUT PabOTHI. o
Uccnepyiite paboTy CW/IbI, eC/IM TeJI0 Maccoi m = 1 Kr moj /eHCTBUeM

24 | HEKOTOPOM CUJIbI U3MEHHU0 CBOK CcKopocTh ¢ V0 = 1 m/c 7o v = 3 M/c. | OIIK-1.Y.1
OO6ocHYy#Te IpUMeHeHe 3aKOHOB, MCIO/Ib3YeMbIX /ISl PelleHust 3a/jauM.

75 OOmbsicHUTe, B uUeM COCTOUT pas3uuie MeXIy KOHCepBaTUBHBIMH U OIK-1.Y 1
HEKOHCEepBAaTHBHBIMU CUJIaMHU. T
Kakoii kopabnb  [BWKeTCSI  MejjleHHee -  Harpy)KeHHbIM WM

26 | HeHarpy)keHHbIN - TIpU OAWHAKOBOW MoIHOCTU aABurarens? O6ochyiite | OIIK-3.B.1
CBOU OTBET.

27 | [aiite onpefiesieHye NOTeHMA/TIbHOM 5Hepruv. OT yero oHa 3aBUCHT? OIIK-1.3.1
OOmbsicHUTe, KaK paboTa KOHCEPBAaTUBHOM CHWJIBI CBsi3aHa C TOTEHIMAIbHOM

28 » KAk p P i OIK-1.3.1

SHepruenu.




CdopmynupyiiTe 3aKOH COXpaHeHUs MexaHUuUeCKoi sHepruu. [IpuBenute

29 OIIK-3.3.1
TIPUMep BBITNOJIHEHHsI 3aKOHA COXPaHeHHsI SHEPTUH.
IlaH TOHKMI cTep>keHb Maccor m = 120 r u aymHow | = 50 cM, criocoOHbIH

30 | BpaljaTbCs OTHOCUTENBHO OCH, TIpoXoAsileid uepe3 ero cepeauHy. | OINK-1.Y.1
PaccuuraiiTe ero MOMEHT UHEPLIMM OTHOCUTEIbHO YKa3aHHOU OCH.
[TokakrTe Ha TIpUMepe TOHKOTO CTepykHs AyimHoi 20 cMm u maccoii 30 T,

31 | KaK MpYMeHseTcs Teopema [ITeiiHepa A1 pacyeTa MOMeHTa WHEPLIUU TeJl OIK-3.Y 1
MpU TepeHoce OCU BpallleHUs C cepeluHbl CTEPXKHS Ha OJWH W3 €ero
KOHLIOB.

37 Ha3oBute d¢opMyny, 1O KOTOPOM BBIUMC/ISETCS MOMEHT UMIY/bCca OIK-1.3.1
abCoTIOTHO TBEPAOTO Tea.
Kak BBIUMC/ISIeTCS KUHeTHUeCKasi SHeprHsi BpalljeHHst abCOFOTHO TBEP/[0T0

33 | rena? CpaBHuTe ¢ (Qopmynod g KuHeTuuecko — sHepruu | OIIK-1.Y.1
MOCTYNATebHOTO /IBHKEHUSI.

34 | ChopmynupyiiTe JBa MOCTYJ/laTa TEOPUKA OTHOCUTEIbHOCTH DWHILITeHa. OIIK-3.3.1
CnpaBefnuBa M B creluanbHOM Teopuur oOTHocutenbHOCTH (CTO)

35 | knaccuueckasi opMmyna A KuHeTHuyeckod sHepruu E = m*v%/2? Ecmu | OINIK-3.Y.1
HeT, TO KaK paCCYMThIBAeTCsl KUHeTUYeCKasi 3Heprus tesa coryiacHo CTO?

36 Onpepenurte, Kak U3MEHUTCS Tiepuo/| KojebaHW TIPY>KUHHOTO MasiTHUKA OIK-1.Y 1
TIPYU YBeJIMUEHUH ero Macchl B 2 pasa, a »KeCTKOCTY NPY>KUHBI — B 8 pas.

37 | Kak cBsi3aHa Heprust rapMOHWYeCKUX KOoie0aHUM C X aMIUTUTYJOU? OIK-1.¥.1
CpenaiiTe BBIBOJ MO BOMPOCY: KakK OyJeT U3MEHSITbCS XOJ] MasTHHUKOBBIX

qg | YACOB TpM HACTYMIEHWH JIETHUX KapKuX JHEM TI0 CpaBHEHUIO C OIK-3.B.1
XOJIOAHBIMUA 3UMHUMM [THSIMU, €C/IU 4Yachl YCTAHOBJIEHbI B HeyTeIlJIeHHOM
NoMellleHUH (CTep)KeHb MasiTHUKA MeTa/l/IMueCcKuid)?

39 | CdhopmynupyiiTe ornpesiesieHHe BOJTHBI. OIIK-3.3.1

40 OObsicHWTE  pa3Iuuve MeXAy TpOJOJBHBIMH M TOTNEepeUYHbIMU OLK-3.Y 1
MeXaHUYeCKHUMU BOJIHAMU.

41 | 3anummTe ypaBHeHHe Oeryiiei BOTHBI. OIIK-1.3.1

42 | Ha3zoBure, ueMy paBHa cpe/iHsisi 06beMHasi IVIOTHOCTh SHEPTUU BOJIHBI. OIlK-1.3.1
NcTouHMK 3ByKa M MNPUEMHUK JABWXKYTCS [PYr OTHOCHUTEIBHO Jpyra Co
CKOPOCTSIMM LMCT U LIP COOTBeTCTBeHHO. CKOpPOCTh 3ByKa B Cpe/ie paBHa

43 | 340 w/c. IlpoaHanu3upyiTe 3asauy u onpefenuTe oTHocurenbHoe | OITK-1.Y.1
M3MeHeHre YacToThl 3ByKa 3a cyeT 3(dekra [omsepa. VCTOYHUK U
TIPUEMHUK [IBWKYTCSI HABCTpeuy Apyr Apyry: vuct = 40 M/c, vip = 60 m/c.

44 | Chopmynupyiite npuHuun ['tolireHca. OIIK-1.3.1

45 | Ha3oBure onipesiesieHre WHTepdhepeHIMy BOJH. OIlK-1.3.1

46 CC])OpMéIJII/Ipyf/’ITe, YTO Ha3bIBaeTCs CTosuen BOJHOU. IIpuBegute npumep OIK-1.Y 1
CTOSIUel BOJTHBI.

47 HasoBuTe OCHOBHBIe TMapamMeTpbl COCTOSIHUSI, KOTOPBIMU OMNMCHIBAETCS OTK-3.3.1
TepMOJAMHAMUYECKasl CUCTEMA.
Ha opHy uamiy BecoB moctaBuiv O/o/iie ¢ ropsiueil BOJOMW, a Ha APYTYIO

48 | ypaBHOBemmBarwlye eé rupu. CoXpaHUTCS M C TeueHWeM BpeMmeHu 310 | OIIK-3.B.1
paBHOBecue? ObocHyMTe Balll oTBeT.

49 | 3anuiunTe YypaBHEHHE COCTOSIHUS W/iea/IbHOrO rasa. OIlK-1.3.1

50 YKaKUTe KOMWYeCTBO CTerieHel CBOOOABI y JKeCTKOW /IByXaTOMHOMU OIK-3.3.1
MoieKybl. C KaKUMU JBVXKEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa raza B ©30XOpHOM Ipoijecce OIlK-1.3.1

59 OreHuTe, UyBCTBUTE/ILHOCTh KAaKOTO T€PMOMETpA BhbIllle — PTYTHOTO WU OIK-3.B.1

COMPTOBOrO (IIPU NMPOYMX PABHBIX YCIOBUSX)?




53

INa3, HaxopsMiics Mpu MOCTOSTHHOM faByieHnd p = 100 klla, u3meHun
06vem ¢ V1 =4 m3 1o V2 = 12 m3. TTokaykuTe, KakK pacCUMThIBaeTCsl paboTa
rasa B TaKOM IpolLiecce, U HaWJUTe ee BeJIMUMHY.

OIIK-1.¥Y.1

54

CpenaiiTe BbIBOZBI 110 XapaKTepy M3MeHEeHMsl TeMIlepaTyphl rasa Mpu ero
ObicTpoM pacivpenud. OTBeT MOSICHUTE.

OIIK-3.B.1

55

Hepechm/ITe, M3 KaKMX 4aCTed COCTOUT TeIJIOBas MallrHa.

OIIK-1.3.1

56

OueHuTe CUTyaLMIO: Karuigd MacC/ssHUCTOM JKUJKOCTH TIomajaeT Ha
TIOBEPXHOCTh BO/IbI M pacTeKaeTcsi, 00pa3ysi TOHKYIO TUIeHKY. O6si3aTe/lbHO
7Y 3Ta TUIEHKA 3aKPOeT BCHO MOBEPXHOCTb BO/bI? OOOCHYHTE CBOM OTBeT.

OIIK-3.B.1

57

Onenute cutyauuto. Yto oOXKuraet KoKy CHIbHee: BoJa WIH BOJSHOMN Tap
OJIMHAKOBOM MacChl TIpH OJIHOM U TOM ke TeMmriepatype? O6ocHyiiTe Bari
OTBeT.

OIIK-3.B.1

Cemectp 3

58

Yo Takoe abCOMIOTHO UYepHOe Tes0?

OIIK-1.3.1

59

Bo cKo/IbKO pa3 U3MEHUTCS TIOTOK SHePrUy OT HUTU HaKa/MBaHUS JIAMITbI,
eC/IM yIBOUTH ee Temriepatypy? OO0CHYy#iTe Balll OTBET, ONMUPAsiCh Ha 3aKOH
Credana-bonbiimaHa.

OIIK-1.¥.1

60

Pacrionioxxure cieiyloliye CreKTpajibHble KIacChl 3Be3f, B TOpsJKe
BO3pacTaHusi abCOMIOTHOM TeMmrmepaTypbl:<br>A — Genble 3Be37bl,<br>G —
xentble,<br>M — kpacHbie,<br>0 — romybbie<br>Kcronb3yliTe B OTBeTe
3aKOHBbI M3/yueHHsi abco/moTHO 4epHOro Tena. OOBSCHUTE TOMYyUeHHYHO
3aKOHOMEPHOCTb M3MeHeHHsI 1|BeTa.

OIIK-3.Y.1

61

OObsicHUTe TIDUHLUI W3MEPEHUs] TeMITepaTyphbl
ONTUYECKOT0 MUpOMeTpa.

TeJla C TOMOIIIBIO

OIIK-3.Y.1

62

Yrto Ha3biBaeTCsl BHEITHUM (oTo3pdekTom?

OIIK-1.3.1

63

B kakux eguHuiiax cuctembl CY MOYKHO M3MepsITb SHeprusi GOTOHOB?

OIIK-3.3.1

64

MoseT 11 BUIUMOe U3/TydyeHUe BbI3BaTh (POTO3((eKT B miacTuHe U3
MeTasuia, paboTa Bbixo/ia Kotoporo paBHa 3.5 3B? Ob6ocHyiiTe CBOM OTBeET.

OIIK-3.B.1

65

OOBsiICHUTe TIPUYMHY BO3HUKHOBEHUS TOPMO3HOTO PEHTTeHOBCKOTO
V3/TyYeHusl.

OIIK-1.3.1

66

OOmbsicHUTe, Kak 3Heprusi (OTOHA CBsi3aHA C [JIMHOW CBETOBOM BOJIHBI.
OO0ocHYy#Te Balll OTBET.

OIIK-1.3.1

67

@®otoH c AnMHOM BosHBL A = 97,04 mM paccesiics Ha HeNOJABWKHOM
y/eKTpoHe Tmof yryiom 0 = 90°. Tlpeayoxkute criocob oripeeneHus
OTHOCHTE/IbHOTO U3MeHEeHUs [JIMHbI BOJHbI (DOTOHA MPU KOMITTOHOBCKOM
paccesHud. PaccuuTaiiTe ero BelMUMHY B YKa3aHHOM  CJIyuae.
KomniTtoHOBCKasi jyiiHa BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

68

OnuimmTe, yTO TIpeAcTaBsieT OO0l aToM B paMkax Mogenu TomcoHa.
Kakue ocHOBHbIe HEIOCTAaTKM IaHHOU MOJesn?

OIIK-1.3.1

69

ATOM BOZIOPO/ia HAXOAUTCSI B OCHOBHOM COCTOSTHUM. Kakol //TMHbI BOJTHBI
H3/TyueHHe MO’KeT HCIYCTUTh AaHHbI aToM? OOOCHyHTe Balll OTBET,
WCI0JIb3Ys1 TIoCTy/1aThl bopa.

OIIK-1.¥.1

70

B uem cocTout rumnotesa gie bpoiinis?

OIIK-3.3.1

71

OOmbsicHUTe, TP KaKUX YCJIOBUSAX MUKDPOUACTHUIIbI TIPOSIB/ISIOT BOJTHOBBIE
cBoiicTBa. [IpuBeauTe mprMepsl, MOATBEp)KJalOL[e BOJHOBbIE CBOWCTBA
YacTHL.

OIIK-3.3.1

72

ByzneT /M MpOsBNSITH BOJIHOBBIE CBOWCTBA (PyTOO/MBHBIA MsU  TIpU
MornaZiaHuM B BOPOTA LLIMPUHOW 7 M, ecyid macca Msua 400 r., a CKopocTb -
100 km/u? OTBeT 060CHOBATH.

OIIK-1.¥.1

73

KakoB ¢usnueckuii cMbIC/1 BOJHOBOM (DYHKIMU?

OIIK-1.3.1




B uem oTmuume CTaJMOHAPHOTO W HECTALIMOHAPDHOI'0 ypaBHEHUA

74 . OIIK-1.3.1
[lIpénunrepa?

75 CpaBHuTe [nvHY BOJIHBI fe bponng gna maprka maccod mm = 0,2 r u OIK-3.Y 1
MpoToHa Maccoit mp = 1.67*10~%7 Kr, UMeIOLIUX 0/IMHAKOBbIe CKODOCTH V. T
KakuM  00pa3oM  SHeprusi  «HyJIeBbIX  KoyiebaHHWii»  KBAHTOBOTO

76 | rapMOHUYECKOTO OCLIWJLIIATOPA CBsI3aHa C cootHotienuem | OITK-3.Y.1
HeorpeesieHHocTel I'efizeHOepra?

77 [MocuuTaiiTe, CKOMBKO 35/IEKTPOHOB MOXKET HaXOAUTbCSI B OCHOBHOM OMMK-1.Y 1
COCTOSIHUM B aTOMe.

[locunTaiiTe, CKOMBKO 37€KTPOHOB B aTOMe, Yy KOTOPOrO LIeJIMKOM

78 | 3amosiHeHa BHeIHsisi 2p-000/104uka. ATOM Kakoro BelecTBa umeet Takyto | OITK-1.Y.1
3/IeKTPOHHYI0 KOHGUTYpaLuio?

79 OuenuTe 1O TOPSAKY BEJWYMHBI BpeMsl >KM3HM KBAaHTOBOI'O COCTOSIHUS, OITK-3.B.1
SHeprusi KOTOPOro xapakrepusyeTcsl pasmbiBaHueM ropsigka AE = 0.1 3B.

MukpouacTuiia 3arepTa B OJJHOMEPHOH MOTeHLIUa/lIbHON siMe IIMPUHOM | C
OeCKOHEUHBIMHM CTEHKAMH U HaXOJWUTCS B COCTOSIHUM C KBAHTOBBIM UHC/IOM

80 |n = 1. IlokaxuTe, KakK OIpeJe/JuTb KOOpJAWHAThl TOYeK, B KoTophix | OIIK-3.B.1
BepOSITHOCTh OOHAPY)KUTh MHKPOUACTHIy MakKcuMMasibHa. Hailigure nx B
YKa3aHHOM CJlyyJae.

81 Kakum MokeT ObITh CITMH YaCTHL, KOTOPbIe OTMCBIBAIOTCS CTAaTUCTHUKOW OITK-3.3.1
®epmu-/rpaka? IlpuBeguTe NnpuMepbl TAKUX YaCTHLI. o

80 OOBsicHUTe, YeM OT/IMUYAETCS XapaKTep 3ario/JHeHUs] COCTOSTHUN KBAaHTOBOM OITK-3.3.1
cucTeMbl hepMUOHAMH M H030HAMH. o

83 | ComocTaBbTe CBOMCTBA CIIOHTAHHOI'O Y BBIHY)K/IEHHOT'O U3/TyUYeHHUs. OIIK-1.¥.1
[MpeasiokuTe TeopeTHUeCcKoe 0O0OCHOBaHUE, KaK U3MEHUTCS TIPOBOAUMOCTD

g4 | KPeMHHeBOro obpasija, ecm B Hero BHeAPUTb HeOOJbIIOe KOTUYeCTBO OIMK-3.B.1
VMH/VeBOY npumecu? BajleHTHOCTh KpeMHUsA paBHa 4, BaJleHTHOCTb UH/US
- 3.

85 | OnumimwTe NpyHIMI PabOTHI J1a3epa 1Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
Jlazep paboTaeT 110 TpexXypoBHEBOM cxeme. JHEPrUsi OCHOBHOTO COCTOSTHUS

86 E1 = -8 3B, sHeprusi Bo30yxaeHHOro cocrosiHusi E2 = -5 3B, sHeprus OMK-1.Y 1
MeTacTabunbHOro cocrosinusi E3= -5.2 3B. Ornpesienute AUHYy BOJHBI, Ha o
KOTOpOW TIPOMCXOJUT pabouee W3ydyeHHe.

87 Yemy paBHa MOJIIPHAs  TEIVIOEMKOCTb  TBEPHOTO Teld, COIMACHO | yrrr ooy
KJIaCCMYEeCKOW TeOpUH TerioeMKOCTH [lrosionra u [Itu?

88 OOmbsicHUTe, KaK KBAaHTOBasi TeOPHs TETUIOEMKOCTH TBepgoro Tena [lebas OIMK-3.Y 1
JIOTIO/HSIeT TEOPUIO TEIJIOEMKOCTH DUHILTEeHA. o

89 Kakas  vactuya  HasbiBaeTcsi  ¢oHOHOM?  KakvM  KBaHTOBBIM OIK-1.3.1
pacripeie/ieHeM OMUCHIBAIOTCS (DOHOHBI? o

Bomnpocs (3azaun) Asis 3aueta / qudd. 3aueTa rpecTas/ieHbl B Tabmuie 16.

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

Ne [TepeueHs BorpocoB (3afau) /1 AudQepeHIIMPOBaHHOIO 3ayeTa Koz

n/m WHMKATOpa

1 Cdopmynupyiite 3akoH KysioHa M 3aKOH COXpaHEHMs 37eKTPHUYeCcKOro OIK-1.3.1
3apsifa.

7 [Haiite  ompepesneHWe  BeKTOpa  HAaNpPSPKEHHOCTW M TOTeHLMasaa OIK-1.3.1
3JIEKTPOCTAaTUYeCKOrO I0JIs.

3 Cdopmynupyiite Teopemy I'aycca p/isi 3/1eKTpOCTaTUUYeCKOro TIOJsS B OIK-1.3.1

BdKYyMe€ U B JU3JIEKTPUKAX.




OO6BsicHuTe (PU3NUECKUI CMBICT LMPKY/SALUA BEKTOpa HAarpsyKeHHOCTH
3JIeKTPOCTATUYECKOTO I0JIsI U JOKa)KUTe ero NoTeHLUalbHbIM XapakTep.

OIIK-1.¥.1

[TpoaHanu3upyiiTe, KaKk USMEHUTCS CHJIa B3aUMOZENCTBUS ABYX TOUEUHbIX
3apsiioB TIPU UX TlepeHeceHWM W3 BaKyyMa B OJHOPOJHBIA >KUIKUA
JIA3JIEKTPHK.

OIK-1.¥.1

CpaBHuTe pacripefiejieHue 3apsiZiloB B MPOBOJHUKAX W [JWU3IEKTPUKAX TPU
TIOMEIIeHUU X BO BHeIIIHee 3/IeKTPOCTaTUUeCcKoe roJie.

OIIK-1.¥.1

B kakux emunuriax cucrembl CU m3MepsieTCs 3/1eKTpUYecKass eMKOCTb U
JA3JIeKTpUYeCcKasi TPOHULAeMOCTb CpeJibl?

OIlK-3.3.1

HasoBuTe, Kakve BenMuMHBI HEOOXOAWMO W3MepUThH Tpubopamu Asist
pacueTa S3HepPruu CUCTeMbI IJIOCKOTO 3apsDKeHHOr0 KOH/IeHCaTopa.

OIlK-3.3.1

PaccuuTaniTe HanpspKeHHOCTh M TOTEHLMAI 3/IeKTPOCTaTUUeCKOro ToJis B
LIeHTpe KBa/ipaTa, B BepLIMHAX KOTOPOTO HAaXOZSATCA YeTbIpe OJMHAKOBBIX
TOYeYHbIX 3apsza 1o 2 HKJ, eciu ctopoHa KBazipara pasHa 10 cm.

OIIK-1.¥.1

10

Onpepenute, Kakue U3MepuTe/ibHble TpPUOOpPBI  TOTpeOyroTCsS U
paccuMTaiiTe WX OXKWJaeMble TIOKA3aHUs [T OrpefiesieHus paboThl,
COBeplIaeMOoH T0JieM MpH NiepeMelieHnH 3apsija 5 MKKI Mexy ToukaMu C
Pa3sHOCTBIO NOTeHMaIoB 12 B.

OIIK-3.Y.1

11

Ornipefieiite  3apsifi TIJIOCKOTO  CAHOJHOTO (€=7) KOHjJeHcaTtopa C
omaaeo mwiactid 50 cM? U pacCTosiHUeM MeXAy HUMU 1 MM,
TO/IK/IFOUEHHOT0 K UCTOUHHKKY TMOCTOSTHHOTO HarnpsbkeHusi 100 B.

OIIK-3.Y.1

12

BbIunc/iuTe HaNps>KeHHOCTh TI0/1S1 PABHOMEPHO 3apsKeHHON 0eCKOHeUHOM
TJIOCKOCTH C TOBEPXHOCTHOU [JIOTHOCTBIO 3apsza
2 HKn/M2 Kakve wu3MepuTeNbHbIE [aTUMKKA TOZOIUTM Obl  fyist
9KCITIepUMEeHTaTbHOM (hHMKCAI[UM 3TOTO TOJIsI?

OIIK-3.¥.1

13

Ha3oBuTe  OCHOBHble  TapamMeTpbl  W3MepHUTe/NbHBIX  TpHUOOpPOB,
HeOOXOAUMBIX /i1 IKCTIepUMEHTa/lbHOM TpOBepKH 3akoHa Owma s
TIO/THOM 1IeTH.

OIIK-3.3.1

14

PaccuuraliTe, Kak U3MEHSTCS TIOKa3aHWs WJeaNbHOTO BOJbTMETpa,
MOAK/IOUEHHOTO K K/leMMaM MCTOYHMKA TOKa, eC/id YBEeJIMUWUTh BHEIIHee
COTIPOTHBJIEHUE LIETH.

OIIK-3.¥.1

15

Onpepenute, Kak BbIOpaTb ONTHUMAJbHYIO 3/IEKTPUUYECKYIO CXeMy W
npuOOpel /11 U3MEPeHHs  y/IeIbHOTO  COTIPOTHBJ/IEHWST  TOHKOTO
MIPOBO/HUKA.

OIIK-3.Y.1

16

[TokakuTe Ha MpUMepe MOCTOBOM CXeMbl YUTCTOHA, KaK MPUMEHSIeTCs
MeTos,  0a/aHCMPOBKM  MOCTa  [ijii  OTpejle/ieHus  HeW3BeCTHOTO
CONPOTHUBJIEHUS.

OIIK-3.Y.1

17

OueHuTe, KaKk HW3MEHWTCSl TOrPELIHOCTb U3MEpPeHHsl 3JIeKTPUUeCKOro
COTNIPOTUB/IEHUSI TPOBOJHUKA, €C/IM TIPUMEHUTb MeTOJ, amrepMeTpa-
BOJIbTMETPA BMECTO MCIO/b30BaHUsI LIM(POBOTrO OMMETPA.

OIIK-3.B.1

18

Uccnepyiite 3aBUCMMOCTH TI0JIE3HOM MOLHOCTH, BbIJeIsieMOM Ha
BHEIIHEM COMNPOTUB/IEHWH, OT BeJWYMHbI 3TOT0  COMNPOTUBJIEHUSI.
BriBesiiTe ycsioBUe, TPU KOTOPOM 3Ta MOLJHOCTb IOCTUTaeT MaKCHUMyMa.

OIIK-3.B.1

19

PaccuuraiiTe cumy TOKa KOPOTKOTrO 3aMblKaHUsi McTouHuKa ¢ 3C 12 B,
eCJ/IY MPU TIOAK/TFOUeHUH K HeMy pe3UCTopa C CONpoTuBieHreM 5 OM cuia
TOKa B LIeMU cocTaBiisieT 2 A.

OIIK-1.¥.1

20

Paccuuraiite KIIJI ucrounnka Toka ¢ 3AC 12 B u BHyTpeHHUM
cornportusiieHreM 1 OM, ec/iv OH NUTaeT BHEIHIOHO Liellb CONPOTUB/IEHEM
5 Om.

OIIK-1.Y.1




21

OueHuTe  OTHOCHUTENIBHYIO  TOIPELIHOCTb  BBIYMC/IEHUS  TeIUIOBOU
MOLIHOCTH, BbIle/IIEMOM Ha pe3uCTope, ewId CHla TOKa H3MepeHa
aMIiepMeTpoM C TOYHOCTBIO 1%, a HampsbkeHWe BOJIBTMETPOM — C
TOYHOCTBIO 2%.

OIIK-3.B.1

22

Cdopmymupyiite 3akoH bruo-CaBapa-Jlanaca 1 3aKkoH Amriepa.

OIIK-1.3.1

23

Haiite  ompefiesieHVe  sB/IEHUSI  37IeKTPOMAarHUTHOW  WHAYKIUM U
chopmynupyiTte 3akoH Papazesi.

OIIK-1.3.1

24

[MpoaHanu3upyiiTe  XapakTep [BW)XeHUs  3apsDKeHHOM  YaCTHULIbI,
BJ/IeTaloIleil B OAHOPOJHOe MarHUTHOe TIojie TIOJ, OCTPbIM YTIJIOM K
CUJIOBBIM JIMHUSIM.

OIIK-1.¥.1

25

CpaBHUTe MarHUTHbIE CBOMCTBA Jua-, Mapa- U ¢eppoMarHeTuKoB. Kak oHU
BeJyT cebsi TP TIOMEIEHWM BO BHeEIlIHee HeOJHOPOJHOe MAarHUTHOe
roJie?

OIIK-1.¥.1

26

B kakux epuHuiiax cucrembl CU usMepsieTcsi MarHuTHas WHAYKLUSA,
MarHUTHBIA MMOTOK ¥ MHAYKTUBHOCTh KOHTYypa?

OIlK-3.3.1

27

Ha3oBuTe OCHOBHbIE MeTO/bI W TPHUHLMIBI  3KCIIEPUMEHTA/ILHOTO
HabsrogeHusi 3 dekra Xosia B MPOBOAHUKAX U TIOIYITPOBOJHUKAX.

OIIK-3.3.1

28

[TokakuTe SKCrepUMeHTalbHbIA aArOPUTM OMpeJe/ieHus HamnpaB/eHUs
VMHAYKLMOHHOTO TOKa C TMOMOILIbI0 TMpaBwia JleHua (Mpy BJBUraHUU
MarHuTa B KaTyLIKY).

OIIK-3.Y.1

29

OLneHUTe MOrPelIHOCTh 3KCIIePUMEHTAJbHOT0 pacueTa WHAYKTUBHOCTU
peasbHOrO0 COJIeHOW/]Ja KOHEYHOW [J/IMHbI, €eCJU TPUMEHUTb K HeMy
dhopmyny asisi 6eCKOHEUHO JJTMHHOTO COJIEHOU/A.

OIIK-3.B.1

30

UccnenydiTe  3aBUCHMOCTb, TIPeACTaBIEHHYIO TeT/iel TucTepesuca
¢deppomarHetika. Kak Ha OCHOBe IuIOLa/i TMETAM OLEHWTh paboTy Ha
repeMarHM4rBaHue obpasia?

OIIK-3.B.1

31

PaccuuTaniTe MarHMTHBIM MOMEHT KPYroBOro BUTKA paguycom 10 cm, ecin
Cu/ia TOKa B HeM cocrasiisger 2 A.

OIK-1.¥.1

32

PaccuuTanTe WMHAYKLMIO MAarHUTHOTO MOJSI B LIEHTPe KPYrOBOTO BUTKa
paguycoMm 5 cMm, 110 Kotopomy TeueT TOK 10 A. Beigenure nusmepuresibHbie
3a/lauM JJi 3KCIepUMeHTa/IbHOM NTPOBEPKU pe3y/ibTara.

OIIK-3.Y.1

33

Ornpefenute cuiy, C KOTOPOM OJHOPOJHOE MarHUTHOE TOjie MHAYKLeH
0.1 Tn pelicTByeT Ha MPsSIMOM TIPOBOJHHUK AJMHOM 20 CM C TOKOM 5 A,
pacro/ioKeHHbIN 1o, yriaoM 30° K TUHUSM T10/Is1.

OIIK-1.¥.1

34

Paccuuranite 3/IC WMHAYKUMW, BO3HUKAIOIIYH) B IIPOBOJIOUHOM paMKe
romazbio 100 ¢m?2, eci MPOHU3bIBaKOILee eé MarHUTHOe Tiojie yObIBaeT
co ckopocteio 0.05 Tn/c.

OIIK-3.Y.1

35

Paccuuraiite 3/1C caMOMHAYKLMY B KaTyllKe UHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMEPHOM yObIBaHMM CHyTbl TOKa OT 10 A 10 2 A 3a 0.1 c.

OIIK-1.¥.1

36

Cdopmynupyiite CUCTEMY ypaBHeHHUI MakcBenna
3JIeKTPOMarHUTHOTO T10Jisi B MHTeTrpasibHOU dopme.

Jst

OIlK-1.3.1

37

OOBsicHUTe TIOHATHE «TOK CMeIleHWs» M (U3HUUECKYI TPUYMHY, 10
KOTOpO#i 9T0 noHsTHe Ob110 BBeZeHo /Ix.K. MakcBesnom.

OIlK-1.¥.1

38

Ha3oBuTe OCHOBHBbIE T[1apaMeTphl, OIHUCHIBAIOIINE TaPMOHUYECKYIO
3JIEKTPOMAarHUTHYIO BOJIHY ([/IMHa BOJIHBI, YacTOTa, ha3oBasi CKOPOCTH).

OIlK-3.3.1

39

Beibepute criocob ¥ cpeicTBa W3MepeHUWN /IS KCIIEPUMEHTabHOTO
TIO/ITBEPIKIE€HHs CYII[ECTBOBAHHUS 3/IEKTPOMArHUTHBIX BOJH (ombIT I'epiia).

OIIK-3.Y.1

40

[Maiite onpezesieHre TOHATHIO KOTePeHTHOCTH BOJIH U HAa30BUTE YCJIOBUS,
HeoOXoquMble /I HaAOJIIOJIeHUS] CTAlMOHAPHOW HHTep(epeHI[HOHHON
KapTHHBI.

OIlK-1.3.1

41

Cdopmynupyiite npuHimn I'toiireHca-dpenHerns.

OIIK-1.3.1




42

Cdopmynmupyiite moHsaTHe guciepcud  cBeta. OObACHUTE B ueM
3aK/IF0UaeTCsl pas3/inuyrie MeXKy HOpMaJbHOM U aHOMaJIbHOM JIMCIIepPCHEH.

OIIK-1.3.1

43

[Tpoananu3upyiite AudpakLUyMoOHHYI0 KapTuHy ®PpayHrodepa Ha OJHOU
mend. OT Kakux (U3UYecKrx apameTpoB 3aBUCUT YIJIOBOE IOJIOXKEeHUe
JM(PPaKLMOHHBIX MUHUMYMOB?

OIK-1.¥.1

44

CpaBHI/ITe XdPaKTePUCTHUKHK €CTeCTBEHHOI'0, YaCTUYHO I0JIAPXU30BAHHOI'O U
TJIOCKOITOJ/IAPDHU30BAHHOI'O CBETd. OOBACHUTE CYTb 3dKOHd Martoca.

OIIK-1.¥.1

45

OOBsACHUTE MpUUNHY BO3HUKHOBEHHA 0OBLIKHOBEHHOT'O nu
HeOOLIKHOBEHHOI'O ]'Iy‘—IEI‘/JI IMpHu ABJIEHUH I,E[BOI‘/JIHOI“O JIy4yeripejioMJ/IeHUda B
ONTHYECKH aHU30TPOIIHBIX KPHUCTA/l/IAX.

OIIK-1.¥.1

46

B kakux egunuiax cuctembl CY M3MepsieTcs orTUUecKasi pa3HOCTh X0Za U
KAaK BBIUMCJISIETCS pa3peliaroiasi ClioCOOHOCTh JUMPAKLIMOHHOW PeLIeTKH?

OIIK-3.3.1

47

HazoBuTe MEeTO/IbI 9KCIIEPUMEHTA/TBHOTO TIOTyYeHHUSI
TJIOCKOTIO/ISIPU30BaHHOTO ~ CBeTa,  HCIOJb3yeMble B ylabopaTopHOM
MIPaKTHKe.

OIIK-3.3.1

48

HasoBuTe onTuueckne cpefcTBAa M CUCTeMbl  (TIO/ISIpY3aTOpBI,
KOMIIeHCaTOpbl), NpHUMeHsieMble [/Is1 aHalu3a COCTOSIHUSL TOJsIpU3aliuu
CBETOBOTrO ITyuKa.

OIlK-3.3.1

49

OnpezenuTe TIOPSIIOK AeWCTBUM I/t SKCIIEPUMEHTAIbHOTO pacyueTa JI/TUHEI
BOJIHbI CMEKTpasbHOW JIMHUW TIPU TIOMOIIM TOHUOMETpPa W MPO3PauHOM
I(paKkIMOHHON pelleTKH.

OIIK-3.Y.1

50

[Mokaxkute, Kak chOpPMyIUpPOBaTh 3afiauy JJig SKCIIepUMeHTaTbLHOU
TIPOBEPKH BBITIO/IHEHHS 3aKOHa bprocTepa mpu naZieHUuu cBeTa Ha IpaHuLly
pasfiesia BYX JAU3IeKTPUKOB.

OIIK-3.Y.1

51

I/Iccne,qyf/’lTe, KdK CKdXKeTCsd Ha TOYHOCTH KOCBEHHOI'0 M3MepeHHs O/IWMHBI
CBETOBOM BOJIHBI C TTOMOIIbBHO 6I/IHPI/13MLI CDPEHEJIH HETOYHOCTbL B
HN3MepPEeHHH PACCTOAHKUA MeX1Yy MHHMMBIMHU KOI'epeHTHBIMKY MCTOUHHWKAMMH.

OIIK-3.B.1

52

PaccunraiiTe ONTUUECKYH0 pPa3sHOCTb XOZA JABYX KOT€pEHTHBIX CBETOBBIX
BOJMH ymHOM 600 HM, ecnM Ha SKpaHe B TOUKe MX Ha/IOXKeHUs
HabJsrofaeTcsi TpeTrii UHTepQepeHLIMOHHbBIN MaKCHMYM.

OIIK-1.¥.1

53

OueHWTe MOrPelIHOCTh BBIYMC/IEHUS pafiuyca KpUBW3HBI JIMH3bl U3
yCTaHOBKHM [ijis1 HaburojeHust Kostel] HbloTOHa, ec/iv paguyc 5-ro TeMHOTO
KOJIbL]a M3MepPeH PaBHbBIM 2.5 MM, a /yIMHa BOJIHbI cBeTa 500 HM.

OIIK-3.B.1

54

PaccuuTaiiTe nepuop, AudpakKLMOHHON pellieTKU, eciu AudpaKIMOHHBIN
MakKCUMyM BTOPOTO TIOpsiZiKa /Jii MOHOXPOMAaTH4eCcKOro CBeTa C JJIMHOU
BoHbI 500 HM HabsrogaeTcs rmog, yriom 30°.

OIIK-1.¥.1

55

BeibepuTe MaTemMaTHUYeCKWH amrapar M pacCudTaiTe Yroa Judpakiivu,
COOTBETCTBYIOLLIMM TJIaBHOMY MAakKCMMyMy TpPeTbero mopsiika [Jist
MOHOXpoMaThueckoro ceta (A = 400 HM), Majaroiiero HOpMaabHO Ha
peLIeTKY C MePUOIoM 2 MKM.

OIIK-3.¥.1

56

Paccuuratite VHTEHCHUBHOCTb TJIOCKOIIOJIIPU30BaHHOT O CBeTa,
MpoLIe/ILIero yepe3 aHaau3arop, €eCcad Yroja MeXAy TIJIOCKOCTSIMU
MoJsipyU3alMyd  [oJigpyU3aTopa W aHajausaropa  cocrasiasier  60°.
VIHTeHCUBHOCTh Ta/laollier0 Ha [O/SIpYU3aToOp ecTeCTBEeHHOTo CBeTa

paBHa Io.

OIIK-1.¥.1

57

PaccuuTaiiTe, Ha KakoWl yroyl OTK/JIOHMUTCS Jy4 CBeTa IPU IMPOXOXK[EeHUU
yepe3 CTeK/ITHHYIO TpU3My C mpeaoM/stolum yriom 30°, ecid ay4
rajZiaeT Ha IpaHb IIPU3MbI IepreHJuKyasapHO. [loka3arens mpenoMseHUs
CTeKJ/Ia IIPUHATh paBHbIM 1.5.

OIIK-3.Y.1

58

PaccuuranTe moctosiHHyr0 Beppe s AuamarHeTvika, eCld MpU JJIMHE
obpa3iia 5 cM ¥ MarHUTHOW WHAYKIMK BHelHero mosist 0.2 T mi1ockocTb
T10J1IpY3aLy NPOX0dILero ceeTa nopopaynsaercs Ha 10°.

OIIK-3.B.1




PaccuuraliTe  a3oByH0 CKOPOCTb  3/IeKTPOMarHUTHOM  BOJIHBI B
59 | HemarHUTHOU cpefe (pU=1), AUAIEKTpUUecKas MpoHHIlaeMocTh Kotopou | OIIK-1.Y.1
e=4.

[TepeueHsb TeM [i7sI BBITIOJTHEHHMST KYPCOBOT'O TIPOEKTa/ KYPCOBOM pabOoThI TIpe/iCTaB/IeHbI B
Tabmumue 17.

Tabnwiia 17 — IlepeueHb TeM /1Sl BBITIOJTHEHHUSI KYPCOBOTO MPOEKTa / KYPCOBOM PabOTHI

[TpuMepHbIii NepeueHb TeM [i/1s1 BBINOHEHHSI KyPCOBOT'0 MPOeKTa/ KypCOBOU

Ne /1
paboThI

YueOHBIM IJIAHOM He TPelyCMOTPEHO

Bormpockl  A/is1  TIpOBe/IeHUs] TIPOMEKYTOUHOM aTTecTalid B BHJE TeCTHPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabmia 18 — ITpuMepHbIii rlepeueHb BOITPOCOB /il TECTOB

No . Kop
[IpuMepHBbIl IepeyeHb BOMPOCOB /11 TECTOB
1/ WHAMKATOpa

Kakasi Oyzer TpaeKTopus y 4YacCTHIbI, ABWKYIIEHCS DPAaBHOMEPHO C
MOCTOSTHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast muHUA

1 | 2) Jluaus c ieperubom OIlK-1.¥.1
3) ITapabosna

4) OKpY’>KHOCTb
Otsert: 4

Onpepenure, Kakasi W3 IpeJCTaB/eHHbIX (PHU3UYECKUX BeJIUYMH HMeeT
eIMHNLly U3MepeHus], COBMNAJAaloIYI0 C eJUHULIeN U3MepeHUs] CUJIbIL.

1) Ummnynibe

2 | 2) Yckopenue OIIK-1.3.1
3) Bec

4) YroBasi CKOpOCTb
Otser: 3

Yro mpou30iET rocsie abCoMOTHO HEYTIPYTOro y/iapa YacTUL] MacCaMH m;
= 4m, U C KUHeTUUYeCKuMHU 3Heprusimu T, = 6T,. Uactuiia ¢ maccoit m,

JiBArajzach BIIpaBO, a 4YacTULla C MacCOd m, — HaBCTpe4y uvacTUlle C
Maccoy m,.
3 | 1) YacTuiisl OyayT ABUTaTHCS BIIPABO OIlK-1.¥.1

2) Enunas yacturia OyJeT ABUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIOJIOXKHBIE CTOPOHBI
OrtgerT: 2

[TpoaHanusupyiite, KaKOM OTBET SIB/SeTCS NIPaBUIbHBIM Ha Borpoc: «Uemy
paBHa CyMMa BHYTPEHHMX CWJ, JeHCTBYIOIIUX MeXAY TeJaMu 3aMKHYTOU
MeXaHUUeCKOW CUCTEeMBI?»

1) VI3meHeHNIO SHEepPryuy CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITyJ/IbCa CUCTEMBI

4) Y CcKopeHHIO 11eHTpa MacC CUCTeMbI

Ortser: 2

OIIK-3.B.1




Uro mpousoiiieT C MOMEHTOM WHEpLMM CBUHIIOBOTO LIMIMH/pPA
OTHOCUTEJIbHO OCH, COBMAaJaroliel C ero TreoMeTPUUecKOr OChbIO
CUMMETPUH, eC/TU LIWIUHAD CIUTIOLIUTh B JUCK?

1) He uameHurcs

2) YBenuuuTcs

3) CoxpaHuUTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-3.B.1

YKaxkuTe BepHYI 3aluCh ypaBHeHUs [AWHAMUKU BpalllaTebHOro
JBIDKEHUSI.

DM=Jw

2)e=M/]

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIlK-3.3.1

YKaxkute, yeMy paBeH MOMEHT WHEpIMM TOHKOro oOpyda Maccod m u
pazuycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m-1%3

4)J=m-?

Otsert: 4

OIIK-1.3.1

Bribepute ¢pa3y, COOTBETCTBYIOIIYIO T€pBOMY 3akoHy HbIOTOHa:
«[1epBblii 3akoH Hbl0TOHA yTBEp)KJaeT...»

1) ®akT cyiecTBoBaHUS aOCOMIOTHOTO JBM)KEHUS

2) Cy1ecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCUETa

3) ®aKT cyiiecTBOBaHUsI HeMHepLMabHbIX CUCTeM OTCUéTa

4) ®akT Cyl|eCTBOBaHUS MPUHLIUIA OTHOCUTENILHOCTU ["anues

OtBer: 2

OIIK-1.3.1

PaccuuraiTe BenMuMHY MOJy/s MakCMMalabHOW BeJIMUMHBI yCKOPEHUs
TOYKH, ABW>KEHHE KOTOPOU OMUChIBAeTCS ypaBHeHHEM X = 3c0s(2t — 1) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-3.3.1

10

BribepuTe ¢dopMyny, orpefessionyl0 BelMUrdHY (ha30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4)v=wk

OrtBeT: 4

OIIK-3.Y.1

11

PaccuuTaiiTe, uemy paBHa paboTa KOHCEPBATHBHOW CHJIbI TI0 3aMKHYTOU
TpaeKkTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUIM TIOTEHIIMATLHOW SHEPTUN

2) IlponopijoHanbHa NpUpPALLEHNI0 KHHETUYEeCKOW SHEPruH

3) PaBHa HyJ1t0

4) 3aBUCHUT OT CKOPOCTH JBW>KEHUS

Otsert: 3

OIlK-3.3.1




12

Kakasi 13 mepeunc/iieHHbIX (U3WYECKUX BeIUUMH HWMeeT pPa3MepHOCTb
(xkr-m)/c??

1) MoMeHT cuJbl

2) MoMeHT uHepLUuU

3) MomeHT umyJibca

4) Cuna

Otsert: 4

OIlK-1.3.1

13

Korpa TanreHijuanbHOe yCKOpeHUe paBHO HYJIHO, @ HOpMa/IbHOE YCKOPeHHe
TIOCTOSIHHO, TO TaKoe /IBW)KeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM NPSIMOJIMHENHBIM

3) PaBHOYCKOpEeHHBIM TPSIMOJIMHEMHBIM

4) PaBHOMepHBIM BpalljeHUEM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBwibHBIA OTBeT. Kak W3MeHsIeTCS MOAYJ/b CKOPOCTH TIPH
TMIPSIMOJTMHEMHOM [IBWDKEHUH, eC/Id 3aBUCUMOCTb MPOMIEHHOTO TelIoM MyTH
OT BpEMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs NOCTOSIHHBIM

Otsert: 3

OIIK-3.3.1

15

Kak BbruncsisieTcss MOMEHT UHepLIMK MaTepruaibHOU TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-r?

OrTBeT: 4

OIIK-1.¥.1

16

Kak cooTHOCATCSI MOMEHThI MHepLMH AWCKa Ja v nuivHipa Ji, KOTopble
VMeIOT PaBHbIe MacChl U paZiuyChl?

1) Jo=Ju

2)Jpo > Jn

3)Jo>2-Jyg

4)Jp > Ju/2

OrtgeT: 1

OIIK-1.3.1

17

Haiimute oTHOIIeHWe Mpowu3Be/ieHHbIX paboTr (A,/A,), ecmu ABa [JUCKa C
paBHbIMU MaccamMu U paguycamu R; u R, (R; = 2R,) packpyuuBatoT u3
COCTOSIHUS MIOKOS 10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otser: 3

OIIK-3.Y.1

18

Kakoi1 yuéHsli1 co3zan criequaabHyr0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILTENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-3.Y.1




19

Bribepute ypaBHeHHe, OMUCHIBAKOIIee TapMOHUYECKHe KOleOaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

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

OrtgeT: 2

OIIK-3.3.1

20

[Ipoananu3upyiite, TMpM KAaKOM YyCJIOBUM B CHCTeMe, COBepLIarolei
BBIHY)KZIEHHbIe KojiebaHus, Oyzer HabOmogaThCs pe3oHaHC (w, —
CcoOCTBeHHas UaCTOTa, ( — YaCTOTa BbIHYXK/[AIOIIeH CHJIbI)?

1) o >> o,

2) w > w,

3) o=,

4) 0 <<,

Otser: 3

OIIK-1.3.1

21

Bribepute, kKakas (u3nueckas BeJIMUMHA W3MEHSIETCS T0J] BO3ZEHCTBUEM
CWJIbI Ha TeJIO COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT WHepIuu

OtBer: 2

OIlK-1.3.1

22

Bribepute, B Kakod cucTeMe Tes TIOJIHBIA MOMEHT HMMITYJ/IbCa OCTaeTCs
MOCTOSTHHBIM.

1) 3amKHyTOM

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

3) He3amkHyTOH, Iie CcyMMa MOMEHTOB BHEILLTHUX CHUJI IOCTOSTHHA

4) He3amkHyTOU

Ortser: 1

OIIK-1.3.1

23

Ykaxure, paboTa KakoW W3 TIepeuuc/ieHHbIX CWJ paBHA HYJO TIpU
3aMKHYTOU TPaeKTOPUU JIBW)KEHUS Tesla.

1) Bsizkoro TpeHus

2) Cusibl TpeHUs KaueHust

3) TaroteHus

4) Cusbl TpeHUs CKOJIbXKeHUsI

Ortsert: 3

OIIK-3.3.1

24

Uemy paBHa BelM4MHa YCKOPeHHs CBOOOJHOTO TajieHHst g Ha BBICOTe Ha[
TIOBEPXHOCTbI0 3eM/IM, PaBHOW pajuycy 3emnu? BenuuuHy g BOMM3U
NIOBEPXHOCTY 3eMJ/IM NPUHATL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.3.1

25

[TpoaHanu3upyiiTe, Kak U3MEHUTCS TepU0/, KoebaHW MaTeMaTHuecKoro
MasiTHUKa, eC/iu [/IMHY ero rojBeca yBeJW4YUTh B 9 pas, a Maccy rpysa —
YBe/IMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YMeHbIIUTCS B 2 pa3a

4) YMmenbmtcs B 4 pasa

Ortser: 1

OIIK-3.Y.1




26

OrueHuTe 371€KTPOEMKOCTh IUIOCKOTO BO3AYLIHOIO KOHZEHCaTopa, eCcIu
pacCcTosiHUe MeXIY ero oOK/IaJKaMH yBeJauuuTh B 9 pa3, a 00/1acTh MeXy
00K/Ta/TKaM¥ 3a/TUTh TUCTU/UTUPOBAaHHOM Bo/ioH (& = 81).

1) YmenbimTCs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuurcs B 12 pa3s

Otser: 3

OIIK-1.¥.1

27

Ha3zoBuTe BemiecTBa, KOTOPbIe MPU OOBIUHBIX YC/IOBUSX TMPAaKTHUECKHA He
TIPOBOJST 371eKTPUYECKUI TOK.

1) IlpoBOgHUKHU

2) [TonyripoBOAHUKY

3) [lnatuHa

4) Jr3neKTpuKu

Otsert: 4

OIIK-3.B.1

28

Kak HarpaB/ieHbI CH/IOBbIE JIMHUM HArpsDKEHHOCTU 371eKTPOCTaTUYeCKOro
11015, CO3/IaHHOTO TOYEUHBIM OTPHUILIATe/IbHBIM 3apsiioM?

1) 3akpyuuBaroTCsi BOKPYT 3apsija

2) K 3apsigy

3) 3akpyurBarOTCS BOKPYT 3apsifia 10 YaCoBOW CTpesiKe

4) 3aKpyuMBarOTCST BOKPYT 3apsi/ja MPOTUB YaCOBOM CTPeKH

Otser: 2

OIIK-3.B.1

29

MoXeT /I YacTHIla UMeTh 3apsi/i, BeIMUMHA KOoToporo B 1,5 pa3a 6Gosibiie
3/1IeMeHTapHOro 3apsja?

1) Moxet

2) Het, He MmoXxeT

3) MoxeT, HO TOBKO eC/ 3apsiJ, OTPULIATe/TbHbIN

4) MoxeT, HO TOJIKO eCJTH 3apsif] TI0JIOXKUTe/TbHbIN

OtBer: 2

OIIK-3.3.1

30

Uemy paBeH IOTeHLMa 3/IEKTPUYECKOI0O oI ?

1) ToreHIManbHON SHEPrUM €AUHUYHOTO TIOJIOKUTE/ILHOTO 3apsiia WIu
OTHOILIEHUIO NOTeHLMaIbHOW SHePruM K 3apsiay

2) Pabore cum moJs TO TIepeMEIIeHUI0 eJUHUYHOTO TI0JI0KUTETbHOTO
3apsifia U3 IaHHOW TOYKH 1107151 B 6€CKOHEUHOCTh

3) Cusie, feucTByOLLeH Ha 3apsif], IOMellleHHbIM B JaHHYI0 TOUKY T10JIsI

4) KuHeTH4eCcKOW 3Hepruyd MpOOHOT0 TOUEUHOTO eJUHHYHOTrO 3apsijia B
JJAHHOM TOUKe TI0JIst

Otser: 2

OIIK-3.B.1

31

Hanuiure dopmysy 3akoHa OMa B fuddepeHiinanbHol hopme.
HR=UNI

2) R = Q/I2-At

3)j=0o'E

4)R =P/

Otsert: 3

OIIK-3.B.1

32

Haligute npaBuibHOe Ha3BaHUe [jis1 BEKTOPHOM CU/IOBOW XapaKTePUCTUKHU
3/1eKTPOCTaTUUeCKOTO TOJIS.

1) IMoteHuuman

2) HanpspkeHHOCTD

3) Nupykuus

4) 3apsn

Ortser: 2

OIIK-1.3.1




33

OueHnTe, KaK M3MEHUTCS CWIa 3/eKTPOCTaTUUeCKOr0 B3auMOJeHCTBUS
JIByX TOUEUHBIX 3apsifioB, €CIM OJWH W3 HUX yMeHbLIUTb B 4 pasa, a
pPacCTOsTHUe MeXX/1y HUMHU YMEHBIIUTh B 2 pasa.

1) YmenbimTcs B 8 pas

2) YMeHbLIWTCSA B 2 pa3a

3) YMeHbluTCs B 16 pas

4) He usmeHutcs

Otsert: 4

OIIK-1.3.1

34

Ouenure, Kak 3aBUCUT 3JIeKTpUYeCcKass NPOBOAWMOCTb IPOBOJHUKA OT
TIPUIO’KEHHOU K HeEMY pa3HOCTH MOTEHLUAJIOB.

1) IIpssMo mponopLMOHANTBHO

2) Ilpornop1iMoHaaIbHO CTeNeHW OT Pa3HOCTH MOTEHLMA/I0B

3) [IponopioHanbHO KBaAparty

4) He 3aBucCUT

Otsert: 4

OIlK-3.3.1

35

YKakuTe (QU3NUYECKYH0 BeIUUMHY, KOTOpasi HMeeT Ty JKe eJWHULY
Vi3MepeHUs], UTO U HarpshDKeHHe.

1) HampsokeHHOCTh

2) [TpoBoAMMOCTB

3) 34C

4) ConpoTuBeHye

Otsert: 3

OIIK-3.3.1

36

Kak Ha3biBaeTcsi BeJlMUMHA HaMpsDKeHHOCTH T0JIsl, eC/TM HaMarHUUeHHOCTh
deppomMarHeTrika obpalrjaeTcsi B Hy/lb ¥ HaMpsDKeHHOCTh T10J1s1 HaTlpaB/ieHa
TIPOTUBOIO/IOXKHO TI0JT0, BbI3BaBIlleMy HaMarHUUMBaHUe?

1) I'ucrepesrcom

2) KospuutuBHOM cunou

3) [Monspuzaiueii

4) MarHuTo/iBUxXy1llel CHUI0n

Otser: 2

OIlK-1.3.1

37

OreHuTte, MO Kakoi TpaeKkTopud OyzeT ABUraTbCsi B MarHUTHOM II0e
YyacTULla, JieTsllass C MOCTOSIHHOM CKOPOCTBHO BOJb JIMHWUM MarHUTHOU
WHAYKLUU?

1) OKpy>KHOCTb

2) Ilpsamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIlK-1.3.1

38

B Kakux efHuLIaX U3MepsieTCsl HalpPsSPKeHHOCTh 3/IeKTPAYeCKOro TMoJst?
1) A/m

2) B/m

3) Kn

4) Tn

OrtBerT: 2

OIIK-3.B.1

39

YCTaHOBUTE COOTBETCTBHE MEX/Yy MaTephajioM I[POBOJHUKA U €ro
3JIEKTPOINPOBO/IHOCTHIO:

Marepuan SneKTpoIpoBogHOCTh (0, 1/(OM-cM)
A) Merann 1) >10-15-10"10
B) IonyTipoBOfHUK 2)1071°-103
B) [Ivs1eKTpUK 3) 104 - 108
OtBeT: 1-B,2-B5,3-A

OIIK-1.3.1




40

OueHuTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPaKeHHs () CBeTa?
1) a>>@

2)a>@

3)a=¢

Hoa<e

OrtBeT: 3

OIIK-3.Y.1

41

[TpoaHanu3upyiite, uemMy paBeH aOCOIOTHBIM TOKa3aTe/b MPeIOMJIEHHUS
cpefbl C [JU3JIEKTPUUECKOM TPOHHML@eMOCTbI0 € = 16 W MarHuTHOU
TPOHULIAeMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.3.1

42

YKaxkuTe siBlieHHe, KOTOpOe UMeHyeTcsl UHTepdepeHLveii BOTH?

1) OrubaHue BO/THAMU TIPEISTCTBUN

2) HanoxxeHue ApyT Ha pyra BOJIH, UAYIIUX OT KOT€PEHTHbIX NCTOUHUKOB
3) OTK/I0HEeHWe BOJIH OT [epBOHAYaIbHOI0 HarnpaB/ieHUs1 PACIIpOCTPaHeHHs
TIpU Tiepexo/ie U3 OFHOM Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT JIJTUHBI BOJIHBI

OtBer: 2

OIlK-3.3.1

43

[TpoaHanu3upyiTe, KaKuM J0/DKeH OBbITb YToJ TajieHusi CBeTOBOIO JIyua,
4yTOOBI OTPA>KEHHBIH JTyY COCTABJIST C TIaAr0IUM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIIK-1.3.1

44

OueHuTe ONTHUYECKYHO AJMHY TyTH L W3 OfHON TOYKU B APYIYIO, eC/u
pPacCTOssHUe MeXXJy ABYMsI TOUKaMH IMPO3PAuHOM JU3/IeKTPUUECKOW Cpeibl
S =4 m. [1okasaresib npesioM/ieHus cpebl n = 1,5.

1)5m

2)6m™m

3)7 ™

Hllwm

Otser: 2

OIIK-1.¥Y.1

45

[nisi 0OBsICHEHUsST KaKOTO SIB/IEHUSI MOXXeT ObITb HCIIO/Ib30BaH TIPUHLUI
I'onrenca-®penens?

1) KorepeHTHOCTb

2) Audpakuys

3) [Monsipuzanus

4) KoprycKynsipHO-BOJTHOBOU 1yainu3M

Ortser: 2

OIIK-1.3.1

46

[MpoaHanu3upyiiTe, ueMy paBeH MepuO/ pelleTKU, Koraa AudpakivoHHast
peuieTtka coepxut 200 [ITPUXOB HA MUUTUMETD.

1) 100 MM

2) 500 MKM

3) 200 MmKkm

4) 5 MKM

Otsert: 4

OIIK-3.Y.1




47

[MpoaHanu3upyiiTe ~ WHTEHCHBHOCTH  CBeTa MpU  HHTepdepeHIur
O/IMHAKOBBIX BOJIH C WHTEHCHBHOCTbIO | OT KOrepeHTHBbIX WCTOYHWKOB B
TOUKe, B KOTOPOU pa3HOCTb (pa3 paBHa 2:'N (N =0, 1, 2, ...)?

1) 4-1

2) 31

3) 1

40

OrtgeT: 1

OIIK-3.Y.1

48

YTro U3 TepeunrcIeHHOTO SIB/ISIeTCS OCOOEHHOCTBIO CH/IOBBIX JIMHUH
MAarHuTHOTO TOJIsI?

1) CunoBble TMHUK MarHUTHOTO MOJIs1 BCerJja 3aMKHYThIe

2) MarHuTHble CH/OBble JIMHUM HAUMHAIOTCS HA MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha JIEKTPUUYECKUX 3apsijax

3) MarHuTHble CWIOBble JMHUM HAyMHAKOTCS U 3aKaHUMBAIOTCA Ha
MarHUTHBIX 3apsax

4) MarHuTHble CHWJIOBblE JIMHUM HAUMHAKOTCSI M 3aKaHYMBAKOTCS Ha
37IeKTPUUECKUX 3apsifiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ|, Kakoll reoMeTpuyeckoil ¢GUrypoll MOXXHO OIuUcaTh
TPaeKTOPUIO [IBW)KEHMS] 3apsDKeHHOM uacTHLpl, [BUrarolledcss TIoj,
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHMAM MarHUTHOW MHAYKLUHU.

1) OKpy>XHOCTb

2) ITapabosna

3) I'urtepbosna

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrleHuTe CTereHb TMOJApU3al[ii P CBeTa, eC/iM CBET Mpe/CTaB/seT cobou
CMeCh eCTeCTBEHHOI'0 CBeTa C TJIOCKOIOJ/ISIPU30BaHHBIM. MIHTEHCHBHOCTh
MOJIIPU30BAHHOTO CBeTa B JIyuye paBHA WHTEHCUBHOCTU €CTeCTBEHHOTO
cBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-3.B.1

51

PaccuuraliTe mokasarenb Tpe/iOM/IeHUsI BellleCTBa, €CU CKOPOCTb CBeTa
TpU Tlepexo/ie jydya M3 BO3[yXa B HEKOTOpPOe Bell[eCTBO yMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4) 2,2

OTBeT: 2

OIIK-3.3.1

52

PaccuuraiiTe yron Mexay OINTUYeCKUMH OCSIMU TOJsipU3atopa |
aHanu3atopa. [Ip¥ TMPOXOXKAEHWM CKpelleHHBbIX ToJisipu3atopa U
aHa/M3aToOpa MHTeHCHBHOCTb CBeTa YMEHbLIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OTBeT: 2

OIIK-3.B.1




53

[Ipoananu3upyire, KaKk W3MEHUTCS] BeIMYMHA MarHUTHOM WHAYKLIMWA Ha
OCU JJIMHHOIO COJIeHOW/a, eC/lM TOK B HeM yBeJWuYuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHbBIIUTH B 2 pa3a?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YMeHbLIUTCS B 9 pa3

4) YMeHbIIUTCA B 3 pasa

Ortser: 1

OIIK-3.B.1

54

YKaxkuTe, Kakoe TeJlo SIB/IsIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) IMornoiijaeT BCe Majjarolilee Ha Hero U3nyyeHue

2) OTpaxkaeT Bce Mafaroliee Ha Hero u3jiyuyeHue

3) 3nyuaeT B peHTTeHOBCKOM /iiara3oHe

4) VIanyuaeT B BUJMMOM Juaria3oHe

Ortser: 1

OIIK-1.¥.1

55

Y Kakoro 13 Tes oTpakaresibHasi CIOCOOHOCTh O/113Ka K HYJ/THO?
1) IIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.¥.1

56

Ouenure, BO CKOJIBKO pa3 yBeJWUYWIach >SHepreThyeckass CBEeTUMOCTb
abCo/TFOTHO YepHOro Teja MpH ero Harpeeanuu ¢ T; = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-3.Y.1

57

Beibepure, kakasi opmysna Haubosiee TOUHO OITHUCHLIBAET CIEKTPAIbHYIO
TUVIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YepPHOTO Tea.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bose-DiiHiuTelHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sB/sseTCs paBHOBECHbIM?

1) Anbda-, 6eTa-, ramMmma-u3nydeHust

2) TennoBoe H3nyyeHue

3) JlazepHoe U3nyueHre B BUIMMOM U MH(PAKpPaCHOM Jiuaria30Hax
4) TopMO3HOe peHTIeHOBCKOe U3/TyueHre

Ortser: 2

OIlK-1.3.1

59

YKaKATe 3aKOH, KOTOpbIA OrpefessieT MOJI0O)KeHWe  MaKCHUMyMa
W3/ydaTeslbHOM CIOCOOHOCTU abCOJFOTHO YepHOro Tela TPHU 3aJaHHOU
abCoJTIOTHOM TeMriepaType.

1) 3akoH Credana-bosbiMaHa

2) IlepBbIti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-3.B.1




Ykaxxure Gopmyiy, ornpe/ie/isifollyt0 SHePr1i0 CBeTOBOIO KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E =h-v OIlK-3.3.1
4)E=hv=hcA
Otsert: 4
[IpoaHanu3upymnTe, Kak W3MeHseTCs Cwia TOKAa HacbllleHUs IpU
dboToa(pdekTe B c/ryuae yMeHbllIeHUsI CBETOBOI'O MOTOKA Ma/latoIliero cBeta
MOCTOSTHHOM [J/IHBI BOJIHBI.
61 1) YmeHbI1aeTcst OITK-3.3.1
2) CHauajia yMeHbIIaeTcs, 3aTeM yBeIUUMBaeTCs
3) CHauasia yBe/IMuMBaeTCs, 3aTeM yMeHbIIIaeTCst
4) CHauasa oCcTaeTcsl IIOCTOSTHHOM, a 3aTeM YMeHbIIaeTCs
Ortser: 1
[Ipoananu3upyiite, 4YTO TPOU30UAET C KUHETUUYECKOM SHeprueu
($0T03/1eKTPOHOB, €/, He MeHsisl YaCTOThI Ma/laolliero CBeTa, YBeJUUUThb
€ro MHTeHCHBHOCTH B 2 pa3sa.
62 1) YmeHbImMTCS B 2 pasa OITK-3.3.1
2) YBenuuuTcs B 4 pasa
3) He u3menuTcs
4) YBenuuutcs B 2 pasa
Otsert: 3
OuleHuTe BeJIMUMHY KpacHOW rpaHulibl (oTtosddekra (B reprax) s
KaTo/la, U3rOTOB/IEHHOTO M3 BoOJib()pama TOJIIMHOM 2 MM. KaToz moKpbIT
cioeM okcuja Oapusi. Pabota BBIXO/la 371EKTPOHOB C TTOBEPXHOCTU KaTo/a
paBHa 2 3B. ITocTtosiHHas [1nanka — h = 6,6-10734 [Ix-c. 3apsif, 3/1eKTpoHa
63 | o LO10"R K OTK-1.3.1
1) 3,2-10%5 I'y
2)4,8:-10'5 I'y
3)4,8:104 I'yg
4)4,8-102 I'y
Otsert: 1
Kakum 06pa3om 3aBUCHT paboTa BbIXOZA 3JIEKTPOHA C TIOBEPXHOCTH KaTo/a
13 Ka/]MUs1 OT YaCTOThI NaZiaro1llero ceera?
1) IIpsiMo MpONOPLIMOHAIBHO YacToTe
64 | 2) [IponopLMOHANBHO YCKOPSIIOLEeMY HalpsKeHUIO OIIK-1.¥.1
3) IlponopiioHanbHO KBaApaTy YacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBert: 4
[Tpoananu3upyiite, OyeT i HabmoAaThCs HGOTO3PdEKT, eciu MIaCTUHKY
U3 jlaHTaHa 0b6/yyaTh cBeTOM C JyiiHOM BosiHbl 600 HM? Pabora BbIxoza
9JIeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oTo3¢deKT BO3MOXKeH, ecu KaTof, HarpeTh A0 TemnepaTtypsl 347 K
65 | 2) He O6yger OIIK-3.Y.1

3) ®oTo3(PpdeKT Bo3MOXKEH, eC/iv [JOTIOJTHUTeTbHO MPUIOKUTD K TJTaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MTOTEHLMA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oT0o3(QPeKT BO3MOXKEH C BEPOSTHOCTBIO p ~ 0,5

Otser: 2




66

CpenaiiTe BBIBOJ|, O BeIMUMHE MUHUMATBHOTO 0OPaTHOTO HAIIPSDKEHUS, TIPU
KOTOPOM TOJTHOCThIO MpeKpalijaeTcsi (GOTOTOK. Y C/IOBHe: SHeprusi JOTOHOB
paBHa 6,5 3B, a ¢doTokaTos W3rOoTOBIEH W3 WUTHS, paboTa BBIXOZA
KOTOpOro cocTassseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

OtBeT: 1

OIIK-3.B.1

67

OueHuTe, BO CKOMBKO pa3 ZilaB/ieHue CBeTa, TaZiatolljero meprieHAuKYJ/IsipHO
uzleaslbHO 3e€pKa/IbHOM MTOBEPXHOCTH, OOJIbIIIe JaB/IeHHsT CBETa, MaZlatol[ero
repreHAUKY/ISIPHO HiealbHO YepHOM ITOBEPXHOCTH.

1)2

2)1

3)1,5

43

OtBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KakUX BeJWYMH 3aBHCUT CUJIa CBETOBOTO [aBJEeHUs C
KBAHTOBOU TOUKU 3PEHUS:

A) Yucna GOTOHOB B CBETOBOM MYUKE;

b) Onepruu ¢otoHa;

B) Koa(duimeHnTta oTpakeHust TOBEPXHOCTH.

HAB

2)A,B,B

3)b,B

4)A, b

OtBer: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiTe, B KaKuX 00/aCTsIX CMeKTpa 3/eKTPOMarHUTHBIX BOJH
BO3MOYKHO HabmoeHue 3¢ dekra KommnroHa.

1) Bugumblii iuana3oH

2) Paguoaunana3on

3) Teparep1joBbIi JHaria3oH

4) PeHTreHOBCKUI uara3oH U TaMMa-u3/iyueHne

OrtserT: 4

OIIK-3.Y.1

70

KakuM 06pa3om uMITy/IbC OTOHA CBSI3aH C JJTUHOMN BOJTHBI?

1) imnysibC NpsIMO TIPOMOPLIMOHAJIEH J/IMHE BOJIHBI

2) Imny/ibC NpsIMO NPONOPLMOHAEH KBapaTy JAJ/IMHbI BOJIHbI

3) Vmrtysibc 0OpaTHO MPOMOPLIMOHAIEH JJTUHE BOJTHBI

4) Vmnynabc mOpsMO TPOIOPLIMOHA/NeH KOPHIO KBaJpaTHOMY OT JJIMHBI
BOJIHBI

Otser: 3

OIIK-3.Y.1

71

B kakoli 00macTH CrieKTpa 37eKTPOMAarHUTHOTO W3/IyYeHUs WMITYJIbC
¢hoTOHa UMeeT MUHUMaJ/IbHOe 3HaueHue?

1) NudpakpacHoe nznyueHue

2) TeparepijoBOe U3nyueHue

3) PeHTreHoBCKOe HU3nyuyeHue

4) Papuou3snyueHue

Otsert: 4

OIIK-3.B.1




[Tpoananu3upyiire, Kakoe U3 NpUBEJEHHBIX BbICKA3bIBAHUM MPOTHUBOPEUUT
KBaHTOBOU TeOpUH CBeTa.

1) "HTeHCUBHOCTD CBeTa He 3aBHUCUT OT MJIOTHOCTU TMOTOKa (POTOHOB U UX
SHEeprumn

2) CBeT MOXeT M3/lydyaTbCsi U PACIPOCTPAHATHCS TOMBKO OTZAeJbHBIMU

72 | mopuusiMM — KBaHTaMH OIIK-3.B.1
3) KaxxgoMy M3 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HAaxOJWUTCSl aTOMHast
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM YPOBEHb SHEPTrUr
4) [ns dYacTuipl He MOTyT OBITh OJHOBPEMEHHO TOYHO W3MepeHBI
KOODPZWHATHI U UMITYJIbC
Ortser: 1
YKaxuTe, B UueM 3aK/IF0UaeTCsl CMBIC/ TIepBOTo nocTyaaTta bopa.
1) YTBepxKaeHUe 0 CyllleCTBOBAHUM CTallMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He W3/1y4yaeT U He I0IJIOLaeT SHepruum
2) PasHOCTb 3Hepruil [ByX CTallMOHApHBIX COCTOSIHUM paBHA >SHEpPruv
73 | M3/1yyaeMOro WM MorJionjaeMoro KBaHTa cBeta OIlK-1.3.1
3) B aToMe 3/1eKTPOHBI ABWKYTCS 110 0pOuTam, O/TM3KUM K KPYTOBBIM
4) ATOM COCTOUT M3 TMOJIOXKUTEJLHO 3apsDKEHHOTO siipa U OTPULIATeIbHO
3apsDKeHHBIX 37IeKTPOHOB
Ortser: 1
Beibepure, Kakoe W3 TpPUBEAEHHBIX HIDKE BBICKA3bIBaHWN TPABUIBHO
OTMCHIBAeT CMIOCOOHOCTH aTOMOB K W3/yUeHHWIO U TIOTJIOIIEHUI0 YHEepPTrUu:
«ATOMBI MOTYT ...».
1) Tlorsyiomate ¥ U3/Ty4YaTh UL HEKOTOPBIN AUCKPETHBIM HA0Op 3HaUeHWI
74 | JHCPTAM OINK-3.3.1
2) V3ny4yaTh U TIOTJIONIATh JIFOOYIO TIOPLIUIO SHEPTUr
3) U3nyuaTh MO0 AMCKPETHBIM HAOOp 3HAUEHWM SHEepruu, JUO0 H0OYI0
TIOPLIUIO SHEPruu
4) V3nyuats /it00yFO MOPLHIO SHEPTUH, a TIOTJIOIATh JIUIL HEKOTOPBIN
Otsert: 1
YKakuTe, K KAKOMY [Mana3oHy U3/1y4YeHUss OTHOCSTCS Nepexo/ibl U3 CEpUU
Banbmepa B atome Bozsopoza?
1) TenyioBoe u3nyueHue
75 | 2) PeHTreHOBCKOe U3/ly4yeHHe OIlK-1.¥.1
3) 'amma-u3nyueHue
4) Buaumblii cBeT
OtBert: 4
[Ipoananu3upyire, Kak HW3MeHWIAaCb 3HEPrus aroma BOJOpOJa IpHU
M3y4eHUH UM (HOTOHA C AJTMHOM BOHBI A = 4,86-1077 M?
1) YBenuuusnach Ha 4,86 3B
76 | 2) YMeHbImIack Ha 2,55 5B OIIK-1.3.1

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




OrleHHTe pa3HOCTh SHEPTHUM OCHOBHOTO U BO30Y>KJ€HHOTO COCTOSTHHS (B
3B). [laHO: 3/IeKTPOH B aToMe Tiepeliiesl U3 BO30Y’>KJIEHHOTO COCTOSIHUS B
OCHOBHOe, U TpPU JAaHHOM I[iepexofie TPOU30III0 U3/lydyeHHe (OTOHA C
JUTHHOM BOJIHBI 650 HM.

77 | 1)0,45B OIlK-3.3.1
2)1,95B
3)1,25B
4) 2,2 3B
Otser: 2
YKakuTe, B UéM 3aK/IH04aeTcs TuroTesa e bpoiins.
1) JlroOble MMKpPOYACTHLIGI Hapsily C KOPITyCKYJ/ISIPHBIMU 00J1a/iatoT
BOJIHOBBIMU CBOMCTBaMU
2) AToM He MOXKET cofiep)kaTb 0Oojiee OBYX 3/eKTPOHOB, HaXOZSILIUXCS B
OJJMHAKOBBIX CTAL[MOHAPHBIX COCTOSIHUSIX, OTpeferseMblx Habopom
78 | yeTbIpex KBAaHTOBbIX YKCeJI OIIK-3.3.1
3) OpjHOBpeMeHHO HEBO3MOXXHO C BBICOKOW TOUHOCTBIO  3a/iaTh
KOOpZMHATBI U UMITYJIbC MUKPOUYaCTHULIbI
4) DHeprus UCIyCKaeTCsl M MOIJIOIIAeTCsl He HelpepbiBHO, a OTAe/bHbIMU
KBaHTaMU
Ortser: 1
Beibepure yTBep)KAeHWe, Haubosee TPaBUIBHO COOTBETCTBYIOILEE
runore3se zie bpotins.
1) MukpoyacTH1Lbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) OneKTpoMarHUTHbIe BO/THbI UMEIOT CBOMCTBA YaCTHI] OIlK-3.Y.1
3) ¥ Kaxj01 yaCTULIbI CyLLeCTBYeT aHTUUacTHLia
4) Sapo aToMa COCTOMUT U3 KBapKOB
OtBert: 1
PaccuuraliTe [nMHY BOJIHBI e Bpoiinst [jisi 37eKTPOHa, ABWXKYILErocs co
CKOpOCThIO 3,6 KM/Cc. Macca 3nekTpoHa m. = 9,1-1073! Kr, 3apsiJ 3/1eKTpOHa
ge = —1,6-107° Kn.
g0 | 1) 1.6 mkm OIK-3.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otser: 3
YKaKuTe KOMMUeCTBO 3HAUeHWM, KOTOpble MOXXeT NPUHMUMaTb MarHUTHOe
KBAaHTOBOE YMCJI0O M TPU JAHHOM 3HaueHWM OpPOMTAIbHOTO KBAaHTOBOTO
yucsa 1?
N2l+1
81 2)31+1 OIlK-1.3.1
3)1-1
41
OtBerT: 1
YkaxuTe, 4TO Orpefe/isieT rJlaBHOe KBAHTOBOE YUCJIO N?
1) DHepreTHueckrie YpOBHU 3/1eEKTPOHA B aTOMe
2) BesinuvHy MOMeHTa UMITYJIbCa 37IeEKTPOHA B aTOMe
82 | 3) Npoekiuto opbUTaILHOTO MOMEHTa MMITy/ibCa 3/eKTpoHa Ha 3asaHHoe | OIIK-3.3.1

HaripaB/ieHUe
4) BenurvHy MOMeHTa UMITYJIbCa 371eEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtsBeT: 1




YKaxuTe, 4TO Orpefie/isieT MarHUTHOE KBAaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MeXxaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe
2) DHepruo CTalMOHAaPHOTO COCTOSTHUS 37IEKTPOHA B aTOMe

83 OIlK-1.¥.1
3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3a/laHHOM HarpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe
Otser: 3
B uectb Koro HasBaH 3(¢eKT paciuernieHusi ypoBHeM 3Hepruu atoma BO
BHeLLIHEM 3/IEKTPUYECKOM I10J1e?
1) OuHIITelHA M e Xaaca
84 | 2) llItapka OIlK-1.3.1
3) OTTHHICray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bBalOT J/MHUM B CHeKTpe KOMOWHAIIMOHHOTO pAacCesiHUs C
4acTOTaMM, MEeHBbIIIMMHU YaCTOThI MaZarolliero ceera’?
1) Opan)XeBbIMU CITyTHUKaMH
85 | 2) AHTHUCTOKCOBBIMY CIIyTHUKaMHU OIIK-1.3.1
3) CTOKCOBBIMU CITyTHUKAMU
4) AHTaroHUCTUYECKUMH CITyTHUKaMU
Otsert: 3
[MosichuTe r3rUeCKUii CMBICT BOJTHOBOW (YHKLIWU.
1) BosiHOBasi pyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) IlpousBesieHre BOMHOBOM (YHKIMM Ha KOMILJIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY’KEeHUSI YaCTHUL[bI
86 | 3) BonHoBas GyHKIMs 00paTHO TMpPOMNOPIMOHAMbHA AyuHe BoiHbI e | OITK-3.3.1
Bpoiins
4) BosnHoBasg (yHKIMS TMpejcTaB/iseT co00M KWHeMaTHueCKWd 3aKOH
JIBIDKEHUSI MUKPOUaCTHIIbI X = X(t) B HesiBHOU (hopme
OtBer: 2
Bribepute BepHYI (HDOPMYIMPOBKY COOTHOILIEHHSI HEOIIpe/eIeHHOCTel
[etizenbepra.
1) AE-At>h
87 | 2)Az-At>h OIlK-3.3.1
3) Ap-Am > h
4) Ay-At>h
Otsert: 1
YKakuTe, Kakue yacTHULbI SIBJSIOTCS (hepPMUOHAMMU.
1) DnekTpuYeCcKy 3apsyKeHHbIe YaCTULIbI
2) OneKTpUUYeCKr HerTpasbHble YaCTHUL[bI
88 OIlK-3.3.1
3) Bce vacTuiibl € NOJy1ie/1bIM CITUHOM
4) DneKTpUuecKy 3apsbKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3
Kak Ha3biBaeTcs TBepzoe Tes0, y KOTOPOrO BajieHTHasl 30HA IOTHOCTHIO
3aro/THeHa, 30Ha MPOBOAMMOCTH — TIOJHOCTBIO CBOOOJHA, a IIMpPHHA
3arpelleHHON 30Hbl Be/JMKAa [0 CPaBHEHUID C SHEpryued TeryioBOro
JBUKEeHUs?
89 | 1) [MpoBoaHUK OIlK-3.3.1

2) [InaneKTprK

3) [MonyripoBoAHUK

4) IIpuMeCHBIM NOMYTIPOBOJAHUK
Ortser: 2




Kakyro pasmepHOCTb uMeeT noctosiHHas [1nanka B cucrteme CIH?

1) Ix-c
2) Ix/c
90 3) Thi/m OIlK-1.3.1
4) Tx/>B
Ortsert: 1
Ouenure, KakoW CMBICJI KMeeT COOTHOLIeHWe HeOoNpeZeleHHOCTeN
[eiisenbepra [y SHePruM 4YacTULbl U BpeMeHM TpeObIBaHUS ee B
COCTOSIHUM C JJaHHOM 3Hepruen?
1) DHeprus NpsMo NpONOPLIMOHAIbHA BpEMeH!
91 2) DHeprust 00paTHO MPOMNOPLMOHA/TEHA BpeMeH! OMNK-13.1

3) OHepruss ¥ BpeMsi MOTYT ObITh W3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOYHOCTBIO

4) UYem Oonbllle HeorpeAeleHHOCTb  SHEPTUHM, TEM  MeEHbIIe
Heorpe/|e/IeHHOCTb BpeMeH!

Otsert: 4

Kak Ha3biBaeTCs COCTOsIHHME 93/IEKTPOHA B aToOMe, COOTBETCTBYIOIIlee
MHHUMa/lbHOMY BO3MOXXHOMY 3HaUEHHIO €r0 SHEPruu?

1) Bo30y»x/1eHHO€e COCTOsTHUE

92 | 2) MeTtacTabubHOe COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOsSIHUE
OtBert: 3

B uem 3aktoyaetcs TyHHebHbIN 3¢ deKT?

1) B BO/JIHOBOM XapakTepe JBMKEHWSI MUKPOUACTHULILI B TIEPUOAUUECKOM
roTeHLare

2) B KOpIycKy/iIpHOM TIOBeJIeHUH 3JIeKTPOMArHUTHOTO HW3/yueHUsi Tpu
TIPOXOXKAEHNUH ero yepe3 y3Koe OTBepCTHe

3) B Haxo)JeHWM YaCTHUI[bl Cpa3y B HECKOJbKMX TOYKax IPOCTPAHCTBA
O/THOBPEMEHHO

4) B npoxoxxeHuu MUKPOUYaCTULIbI Yepe3 MOTeHLUa bHbIM Oapbep, Korja
SHeprys YaCTULIbI MEHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIlK-3.3.1

Kakve nozBrKHblE YaCTHLIbI WM KBa3WYaCTHULIbl SIBJISFOTCS HOCUTEJISIMU
3apsi/ia B MO/yNIPOBOJHUKAX ?

1) OneKTpoHbI

94 | 2) I[IpoToHbl OIIK-3.3.1
3) DJIeKTPOHBI U JbIPKU
4) Vlonsl

Otser: 3

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUsT TeKYILer0 KOHTPOJISI YCIIeBaeMOCTH Y MPOMEXXYTOUYHOM aTTecTal[uv 00ydJaromuxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

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

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

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

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

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

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

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

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

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

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

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

T[zeGOBaHI/IH K ITDOBEAEHUIO TTPDAKTHUYECKUX 3aHATUI



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

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

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

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

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

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

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

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

11.3. Metoauueckure ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

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

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

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

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

- TIoJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATENIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

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

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



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

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

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

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

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

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

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

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

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

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

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

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

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

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

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

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




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

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

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

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

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

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

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

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

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

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHNUH;

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

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

- HaUMEHOBaHWe AUCIWIIVHbI;

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

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

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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

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

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



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

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

- yueOHO-MeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToAHMuecKHe yKa3aHWs IO BBIIIOJTHEHHIO MPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paborT.

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

11.6.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaluu.

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

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

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

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

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

Tabsmija 21 — I1Ikasa mepeBo/ia UTOrOBOM CyMMBI 6a/IIOB B OLIEHKY

WToroBasi cymma 6asio OrjeHka
85—100 «OtmuuHo» (5)
70 — 84 «Xopomwo» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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