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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKKM/ —crenyanbHoctd  11.03.01
«PagroTexHyka»  HampaB/leHHOCTH/CrieLuanu3aiuu  «PaguoTexHuueckue TeXHONIOTMU U
anrapaTHbld UHTepQeiic HeMPOHHBIX ceTeit». JucHUIIMHA peanu3yeTcs Kadeapoit «Ne3».

JucuunuivHa HaljesieHa Ha ()OpMUpOBaHKe Y BbIMTYCKHUKA C/IelyHOIMX KOMIeTeHLUI:

OIIK-1 «CrniocobeH MCroib30BaTh MOJIOXKEeHUs], 3aKOHbI M METO/Ibl eCTeCTBEeHHbIX HayK U
MaTeMaTHKU /1S pellieHNs 3a/jau UH)KeHepHOU JiesITelTbHOCTH»

OIIK-2 «CriocobeH camMOCTOSITe/IbHO TIPOBOJUTL SKCIIepUMeHTa/IbHble UCCIe[0BaHUs U
WCTI0/Tb30BaTh OCHOBHBIE TIpHeMbl 00paboTKM 1 Mpe/|CTaBIeH s MT0yYeHHbIX JaHHbIX»

Cofep>kaHe IMCIUMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKH.

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOTrO0 mporjecca: JeKI|H, 1abopaTopHble paboThl, MPAKTUUECKHe 3aHSATHS, CAMOCTOSITe/IbHAs
paboTa oOyuaroIrierocs.

[TporpaMMoi [UCLIMIUIMHBI TIPeAyCMOTPEHbI Crefyoljue BHUbl KOHTPO/S: TeKyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 3K3ameHa (3 cemecTp).

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

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLUTIIHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWW M HaBBIKOB B 00/1ACTH €CTeCTBEHHBIX
Hayk;
- TpejloCTaB/eHWe BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHusiX, BEIUMCIeHUsIX U 00paboTKe pe3ybTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOM Cpefbl TIPerojaBaHus il OCBOEHHS
TeXHUYECKUX [JUCLIUIUIVH.
1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMITETEHLIUSMU W/ KX YacTsAMU. KomneTeHLIMM M MHMKATOPbl UX JOCTV)KEHUs TPUBE/IEHBI B

Tabe 1.
Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX OCTVKEHUS
Kozp u
Kareropus (rpynmna) Koj 1 HauMeHOBaHWe WHAWKAaTOpa
HauMeHOBaHUe
KOMITeTeHIUU JOCTVKeHUs] KOMITeTeHI[UH
KOMIIeTeHLIUU
OIIK-1.3.1 3HaTh pyHaMeHTa/IbHbIe
OIIK-1 CriocobeH 3aKOHbI TIPHUPO/IbI U OCHOBHbIE (PU3UUECKHEe
WCII0/1b30BaTh Y MaTeMaTHh4yecKue 3aKOHbI
noJio)keHus1, 3akoHbl | OITK-1.Y.1 ymeTb puMeHsTh (hr3nyeckue
Y METO/bl 3aKOHbI U MaTeMaTUueCcKre MeTO/bl Ji/1s
Oo61enpodeccroHaibHbIe
€CTeCTBEHHBIX HayK | pelleHus 3a/lay TeOpPeTUUEeCKOoro 1
KOMITeTeHLIUU
Y MaTeMaTuKH [/1s MIPUK/IaJHOTO XapakTepa
pellieHuUs 3aza4 OIIK-1.B.1 ByiafeTs HaBbIKAMU
HMH)KeHepHOU WCII0/Tb30BaHUs 3HaHUM (DU3UKHU U
JlesITeNIbHOCTH MaTeMaTHKH /1S pellieHus 3a/au
VH)XeHepHOU JesiTe/IbHOCTU
OIIK-2.3.1 3HaTb OCHOBHbIE MeTO/IbI U
CpeJCTBa MPOBeJIeHNsI SKCIIePUMEHTaTbHbIX
WCC/IeIOBaHUM, CUCTeMbI CTaHZAPTU3aLUU U
cepTUdUKaLUU
OIIK-2.Y.1 ymeTb (hOpMy/IMPOBATh B
OIIK-2 Crioco6e yMETb OPMY/IHP
paMKax M0CTaB/IeHHOMW Lie/Iv MPOoeKTa
CaMOCTOSITE/IbHO
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 3a/1ay,
TPOBOJUTD
o0ecrieunBaroLuX ee JOCTIKeHHE;
JKCTIepUMeHTa/IbHbIe
OLIeHUBAThb JIOCTOMHCTBA Y HEeJJOCTaTK!
Oo61enpodeccroHa/ibHbIE | UCC/IEIOBAHUS U
BO3MOJ)XHBIX BapUaHTOB pellleHus 3a/jaul;
KOMIIEeTEeHIUU WCTI0/Tb30BaTh
OTIpe/ieIATh O)KU/laeMble pe3yJbTaThbl
OCHOBHbI€e TIPUeMbl
pellieHus BbI/le/IeHHBIX 3a/ja4; BLIOUpATh
00paboTKu 1 -
CrocoObI ¥ Cpe/iCTBa U3MepeHu U
ripe/iCTaB/IeHUsI
MIPOBOJIUTH SKCIIePUMEHTa/IbHbIe
TOJTyYeHHBIX JAHHBIX
VICC/IeJOBaHUS
OITK-2.B.1 BnazeTs criocobamu 06paboTKH
Y TIpe/ICTaBJIeHNsI TI0/yUeHHBIX JAHHBIX U
OLIEHKHU TOTPEeIIHOCTU pe3yIbTaToB
V3MepeHUn

2. Mecto gucuurivHel B cTpykrype OI1




IucuuruiiHa MokeT 6a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTeHHBIX 00YUYarOIIUMUCS
MpY U3y4YeHUU CJIe[IyOLUX AUCLIUTIIAH:
- «MaremaTvka. AHaJUTHUYeCKasg reoOMeTpUs U JTUHelHag aareopar,
- «MaremaTyka. MaremMaTU4eCcKuii aHaan3»,
- «Marematyka. Teopusi BepOSTHOCTEM ¥ MAaTeMaTUYeCKas CTaTUCTUKA.
3HaHUsl, TOyuyeHHble MPU HW3yYeHWH MaTepuasiia JaHHOW [UCLMIIMHBI, UMEHT Kak
CaMOCTOATe/IbHOE 3HaueHue, TaK U UCTIOJ/Ib3YHTCS MPU U3YYeHUU IPYTUX JUCLIUIUIVH:
- «DNeKTPOTEXHUKA,
- «MaTtepuanoBeJieHUE»,
- «BBeJeHMe B COBDEMEHHBIE DATUOTEXHUYECKUE TeXHOJIOTUN»,
- «OCHOBBI CIIEKTPA/JIbHOIO aHAIN3a»,
- «JDJIeKTPOAVMHAMUKA U PACIIPOCTPAHEHKE DAHOBOJIHY,
- «DJIEeKTPOHUKA».

3. OObeM | TPYA0eMKOCTh TUCIUTTTHHbI
HNanHble 06 001jeM oO0beMe JUCIMIUIMHBI, TPYJOEMKOCTH OT/eTbHBIX BUJOB YyueOHOM
paboTHI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaMm) Tpe/iCTaB/ieHbl B
Tabsuie 2.

Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI

. Tpyao0eMKOCTb IO ceMecTpam
Bu yuebHoO paboThI Bcero Nol No2 Ne3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 13/ 468 7/ 950 3/ 108 3/ 108
3E/ (uac)
W3 HUX uacoe npakmu4eckoli n0020MoeKu
AydumopHble 3aHsimus1, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipakthueckue 3aHsitus (I13), (yac) 51 17 17 17
naboparopHsie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 81 54 27
CamocmosimenbHast paboma, Bcero (Jac) 183 130 40 13
JK3.,
Buo npomedicymouHoli ammecmayuu: 3auer, Oudd. k3 Oudd. k3
mudd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) 3au., ' 3au.
IK3.

4. CopeprxaHve JUCLUITIMHBI
4.1. PacnpepeneHue TpyJ0eMKOCTH JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITH.
Pa3zesnibl, TeMbI JUCLIUTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCLUATIIMHBI, UX TPYAOEMKOCTh

Jlekuvm | I13 | JIP | KII/KP | CP

Pazpenbl, TeMbl AUCLIUIIMHEI (wac) |(wac)|(wac)| (uac) | (uac)

Cemectp 1

Pa3pen 1. ®Pusnueckre 0CHOBBI MEXaHUKH. 11 6 6 43
Tema 1.1. D1ieMeHTbl KHHEMaTHKH.
Tema 1.2. [lIuHaMuKa MaTepraibHOW TOUKHU U
MOCTYTIaTe/IbHOTO IBWKEHHUST abCOMIOTHO TBEP/[OTO
Tesa.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXaHUKE.




Tema 1.4. JluHaMKKa BpalllaTe/IbHOTO JBUKEeHUS
abCOJTIOTHO TBEPZOTO TeJa.

Tema 1.5. TaroreHue. Dy1eMeHTbI TeOPUU T10JIS.
Tema 1.6. PeATUBUCTCKass MeXaHUKa.

Paspen 2. Kosie0aHus U BO/THBI.
Tema 2.1. 'apmoHMUeCKHe KoebaHus.
Tema 2.2. 3aryxaroliie KosebaHusl.
Tema 2.3. BoiHy>KeHHbIe KoneOaHusl.
Tema 2.4. Yripyrue BOJIHBIL.
Tema 2.5. [Ipumenenue ¢pu3uKKM KosiebaHMii ¥ BOJH B
TeXHUKe.

11

43

Pa3pen 3. OcHOBBI M0J1eKy/IAPHOH (PU3UKH U
TepMOJUHAMMKH.
Tema 3.1. MonekynsipHO-KUHETUYECKasi TeOPUst
W/ieasbHbIX Ia30B.
Tema 3.2. OCHOBbI TepMOVHAMUKH.
Tema 3.3. PeasibHble rassl.
Tema 3.4. [IpyumeHeHre MOJIeKY/ISIpPHOW (PU3KKU U
TepMOJVHAMUKU B TeXHUKeE.

12

44

Wtoro B cemectpe:

34

17

17

130

Cemectp 2

Pa3zpen 4. D1eKTpocTaTUKA M 3aKOHbI OCTOSTHHOT0
TOKa.
Tema 4.1. DnekTpruyeckoe 1oJie B BaKyyMme.
Tema 4.2. DyieKTpruyeckoe 1oJie B JU31eKTPUKax.
Tema 4.3. [IpoBOJHUKU B 3/IEKTPOCTAaTUUYECKOM II0JIE.
Tema 4.4. DHeprus 371eKTpUUeCKOro IoJIs.
Tema 4.5. [ToCTOSIHHBIV 3/1IEKTPUYECKUU TOK.

11

13

Pa3pen 5. Marnerusm.
Tema 5.1. MarHuTHoe 1ojie B BaKyyMe.
Tema 5.2. JyieKTpOMarHUuTHas UHAYKLHS.
Tema 5.3. MarHuTHoOe 110Jie B BellleCTBe.
Tema 5.4. OcHoBbI Teopur Makcsesia /s
3/7IeKTPOMAarHWTHOIO T10J151. D/IeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IpumeHeHue MarHeTU3Ma B TeXHUKe.

11

13

Pa3pgen 6. OnTuKa.
Tema 6.1. VIHTepdepeHius cBeTa
Tema 6.2. Indpakuys cBera.
Tema 6.3. B3aumogeiicTBUe 3/1eKTPOMarHUTHBIX BOJIH C
BelLleCTBOM.
Tema 6.4. Tlonsspu3sanus cBera.
Tema 6.5. IIprMeHeHMte ONITUKU B TEXHUKeE.

12

14

Wtoro B cemectpe:

34

17

17

40

CemecTtp 3




Pa3zgen 7. KBaHTOBas onTHKA.
Tema 7.1. TerioBoe ¥ TFOMUHECLIEHTHOE U3JlyUYeHUe.
Tema 7.2. ®@oro3ddekT u ero npuMeHeHue.
Tema 7.3. Dddexr KomnroHa. 11 6 | 6 4
Tema 7.4. EAMHCTBO KOPITYCKYJ/ISIPHBIX Y BOJTHOBBIX
CBOWCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. OnTrueckast TMPOMETPUS.

Pa3fen 8. Ds1ieMeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIEKYJ/I H TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza 1o bopy.
Tema 8.2. KopnycKy/iipHO-BOJIHOBOM Ayaii3M CBOUCTB
BeljecTBa. BosHel fie Bpoiins.
Tema 8.3. CooTHOIIeHME Heolpe/ie/IeHHOCTeN
[efizenbepra.
Tewma 8.4. BonHoBast QyHKLMS U ee CTaTUCTUUECKUN 11 6 6 4
CMBIC/L.
Tema 8.5. O611iee ypaBHenue IlIpegunrepa. YpaBHeHHe
HIpeauHrepa /15 CTaljMOHAPHBIX COCTOSTHUM.
Tewma 8.6. Perienuie ypaBHenus lllpeaunrepa asis
NIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKYJI.

Pa3pen 9. ®u3uka aToMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PagrioakTHBHBIN pacmaj,. 12 5 5 5
Tema 9.3. flnepHble peakiuu.

Tema 9.4. DneMeHTapHbIe YaCTULIBI.

WToro B cemecTpe: 34 17 | 17 13

Wroro | 102 | 51 | 51 0 183

[IpakTueckas TMOATOTOBKA 3aK/IKOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOTHEHUU
oOyyJaroIMMHCs ~ OMpejie/ieHHbIX — TPYZOBBIX  (YHKIMH,  CBA3aHHBIX €  Oyayuei
npodecCcUOHaIbHON eATeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKL[MOHHBIX 3aHSITUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKLIMOHHBIX 3aHSTUM TIpHBeZieHO B Tabsiie 4.

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

Howmep pa3pnena Ha3BaHue u coep>kaHue pa3fie/ioB U TeM JIeKLIMOHHBIX 3aHSITUI

Pazpen 1. dusnueckye 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogend B MexaHuke. Cucrema
otrcueta. KuHemaTuka ABV)KeHUs MaTepUasbHOW TOUKM. OCHOBHas 3ajaya
KWHeMaTUKU MaTepua/jibHOM TOYKW. TpaeKkTopus, [AJMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnsHOe U BpaljaTenbHOE ABWKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/TbHOM JIBM)KEHUH.

Tema 1.2. [JuHamuka mamepuaibHOU MOYKU U NOCMynameabHO20
osuiceHust abconromHo meépoozo mena. OCHOBHbIE TIOHSATHS JUHAMUKU:
Macca, UMITyJbC Tena, cua. Ilepei 3akoH HptoToHa. VHepuwuasibHbIe




cucteMbl oTcuéta. Bropoi 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[TpuHuMn oTHOCUTeNbHOCTU ['anmunes. Cusbl: yrnpyruie CWiIbl, CHJIB
TpeHus. [IpakTnueckoe nprMeHeHue 3ak0HOB HeroToHa. OCHOBHas 3a/ava
JVUHaMMKU MaTepuanbHOW Touku. [ToHsiThe abcomoTHO TBEPAOro Terna.
Leutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Teja
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUeCcs: BeJIMUMHBI.
Kunetnueckass  sHeprus. MexaHuueckass pabora U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIBl. 3aMKHYTble M He3aMKHYTble  CHUCTeMBI.
[ToreHuanbHast 3Heprus BO BHelIHeM I1oJie cuil. IloTeHluanbsHas sHeprus
B3auMoZencTBus. CBs3b MexJy TNOTeHLMaJbHOM 3Hepruer U 1ojeMm
KOHCEepPBaTUBHBIX CWI. 3aKOH COXpaHeHHsi MeXaHWYeCKOM SHepruM.
OHeprusi ympyrol paedopmManu. YC/IOBUSI PaBHOBeCHUsT MeXaHWYeCKOM
CUCTeMbl. 3aKOH COXpaHeHus umiy/bca. CoypapeHue ByX Tell.

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

Tema 1.4. [luHamuka epawjamenbHo20 O8UdiCeHUs abCOAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHWe  [JUHAMUKU
BpalllaTe/IbHOr0 [BWKEHUsl TBepAoro Tena. KuHeTuueckass 3Heprus
BpalllarolLerocsl TBepAOro Tea.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nosi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cunma Tsbkectu 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 crieanbHOM TeOpUU
OTHOCUTEJIBHOCTU. JIOpeHLI0BO COKpalljeHue [JIMHbl CTep)kHs. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBAapHMaHTHOCTB.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KurHeTmueckass SHeprusi pensiTUBUCTCKOM dYacThlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnid. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ["apMOHHUeCKuit
octuIsATOp. TIpy)KUHHBIM, (U3MUeCKUd U MaTeMaTUyeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYECKHE KoJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW OJHOTO HarpaB/eHHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
Cro’keHHe B3aMMHO TepreHIUKYISpHBIX Kosebanuid. JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATY1a U (a3a BBIHY>KIE€HHBIX
Konebanuii. Pe3onaHc. /IuddepeHipaibHOe ypaBHEHHE BBIHYKAEHHBIX
KonebaHuii W ero peileHde. BosiHoBBIe Tiporiecchl. IIpofonbHbIE |
rornepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL Pa30Bast
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BosiH. CTosiuve BOJIHBI. 3BYKOBble BOJIHbI. D¢dekT [loriepa B aKyCTHKe.
YnbTpasByK ¥ ero np¥MeHeHue.

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

Pazpgen 3.

OCHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJMHAMHUKH.




Tema 3.1. MoneKynsipHo-KUHemu4eckass meopusi UOeanbHbIX 2a308.
CraTuCTUUeCKUA U TepMOJAWHaMHUYeCKu MeTofbl. OMNbITHbIE 3aKOHbI
ujeanbHOro rasa. YpaBHeHue KianelipoHa—MeHgeneeBa. OCHOBHOe
ypaBHeHHe MOJIeKY/ISIPHO-KMHEeTUYECKOW TeOpUM HjeanbHbIX ra30B. 3aKOH
MakcBesuia 0 pacripefie/ieHUd MOJIEKYJT WeabHOrO rasa 1o CKOpOCTSIM U
SHEprusiM  TeIUVIOBOro  [JBwkKeHusi.  bapomerpuueckas  Qopmyna.
Pacripepenenvie BonbipmaHa. CpefHee UuCIO CTOJKHOBEHWW W CpeJHSS
JnvHa  cBoOojHOrO Tmipobera  Mosekyn.  OrmbITHOe — 0OOCHOBaHUe
MOJIEKY/IIPHO-KUHETUUeCKON TeOpUH. SBnenus repeHoca B
TepMOJIHAMUUYECKUX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTojbl ero
rosiydeHusl. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOuHamuku. Yucio cTereHed CBoOO/bI
MOJIEKY/Ibl. 3aKOH PaBHOMEDHOTrO pacripefie/ieHUs] SHepruy 10 CTereHsM
cBoOObI MoJiekys1. [lepBoe Hauasio TepMoAuHaMHKH. Pabora rasa mpu
nu3MeHeHnu ero obwvema. TerutoemkocTh. [IprmeHeHHe TiepBOro Hauasa
TepPMO/IMHAMUKU K H3o0mpolieccam. AuabaTHbiii riporjecc. [ToMUTpOIHBINA
nporiecc. O6paTuMble W HeoOpaTHUMble Tporiecchl. Kpyroeoi mportiecc.
OHTpONUs, ee CTaTUCTUUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOMN
BEepPOATHOCTBIO. BTOpoe Hauano TepMoZvHaMUKU. TeroBble ABUraTenyd U
xonoaunbHble MallivHbl. Lukia KapHo v ero KII/I a1g uaeansHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
MEXXMOJIEKY/IIPHOTO  B3auMO/IeMCTBUsl. YpaBHeHHe BaH-ziep-Baanbca.
N3orepmel BaH-ziep-Baanbca u  ux aHanu3. BHyTpeHHs 3Heprus
peanbHOrO rasa. dddext xoyns-TomcoHa. CXuKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoaeKyaspHOU U3UKU U MEepMOOUHAMUKU 8
MexHUKe.

Pazpen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH KysioHa. OJIeKTpOCTaTHUecKoe T[oJie.
HarpsokeHHOCTB  37eKTpocTathueckoro Tmosisd. [IpuHimn cyneprno3sunuu
snekTpoctatuueckux mnoser. Ilome pumnonsa. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ["aycca K
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jel B Bakyyme. LIupkyisims
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTeHL|Ma/IbHble [T0BEPXHOCTU. BrluncieHre pa3HOCTH TMOTeHLUa/IoB
T10 HaNPSPKEeHHOCTH TOJIS.

Tema 4.2. Dnekmpuueckoe nosie 8 OusneKmpukax. Tunbl AU3I€KTPUKOB.
[Tonsipu3anus gu3eKTpukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeleHve. Teopema Taycca pgns
3/1eKTPOCTAaTUUYeCKOr0 TI0JIs B AU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZJUHEeHHOr0 IPOBOJHUKA. KoHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeUHEeHHOT0 MPOBOJHWKA U KOH/IeHCATopa.

Tema 4.4. DHepeusi 31eKmpuuecko20 noss. DNeKTpUUeCKui TOK, CUla U
IJIOTHOCTb TOKAa. CTOpOHHME CW/Ibl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 4.5. IlocmosHHbili  31ekmpuueckuli mok. 3akoH  Owma.
CormpoTurB/ieHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. [IpaBuna
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTTei.




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
rapasijieJibHbIX TOKOB. MarHutHasi NOCTOsIHHas. EJVHUIEI MarHATHOU
WHAYKLUMA W HaNpsKeHHOCTM MAarHUTHOrO IMo/ss. MarHutHoe moJjie
IBWKyLIerocsi 3apsza. [lelcTBMe MarHWUTHOTO TIOJIE HA JIBWDKYLMMCS
3apsf. [BWwKeHUe 3apsDKeHHBIX UaCTHL] B MarHUTHOM I10/1e. Y CKOpUTeIn
3apspKeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHMTHOI'O TI0Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWJA U TOpPOMJA.
[ToTok BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1IO TIPOBO/IHUKA Y KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas UHOyKYusi. SIBeHWe >5/1eKTPOMarHUTHOM
nHAyKuMU (onbiTel Papazes). 3akoH Papajes U ero BbIBOJ M3 3aKOHA
CcoXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHUTHOM Iojie. Buxpesble
TOKM (TOkM DPyko). UHAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMbIKaHWM Lenu. B3aumHas nHaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO ITOJIAL.

Tema 5.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aTomoB. [lva- ¥ mnapamarHetvsMm. HamarHuueHHOCTb.
MaruuTHoe 10/7e B BellleCTBe. Y(/IOBUS Ha TIpaHulle pasjesa JBYX
MarHeTUKOB. deppoMarHeTUKu 51 150.6 CBOMCTBA. ITpupoga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/SL.
D/eKmpomazHumHble  80/Hbl. BuxpeBoe syekTpuueckoe 1one. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3J71eKTPOMarHUTHOIO — T1OJISL.
OKCIepyMeHTa/IbHOe TroJlyyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITYyJIbC 3JIEKTPOMarHUTHOM BOJIHBI. V3/1yueHuye AUTOs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpuMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTh3Ma B TeXHUKeE.

Pasznen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpeicTaBleHU O MpUpoje
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivss cBeta. Metonasl HabmofeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeHiivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.

Tema 6.2. Juppaxkyus ceema. Tlpuniun I'oiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpsMonuHeliHoe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®@payHrodepa Ha ofHOMU
menu. dudpakius @PpayHrodepa Ha JudpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  peleTka. PaccesiHue cBeta. [udpakius Ha
rpocTpaHCcTBeHHOM pelieTke. Popmysna Bynbda-bparros. Pa3speinaroriiast
CrocobHOCTh onTHuecKux nprubopos. [ToxsATHe 0 Tostorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHbBIX B0AH C 6eujeCmeoM.
Iucnepcust cBeTta. DJIeKTPOHHasl Teopus fucnepcuy cgeta. [lorsomjeHue
(abcopbrius) cBera. AddekT Joriepa. N3nyuenre YepenkoBa-Baeuiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHBIN CBeT.
[Tonspr3anus cBeTa IPU OTPa)KEHWH U TIPEeJIOM/IEHMM Ha TpaHMLie [BYX
[IM3JIeKTPUKOB. [IBOMHOe myuenpesnomrieHue. [TosnspusaljioHHbIe MPU3MBI
W 1oJspoufbl. AHamv3 T0OJpU30BaHHOr0  cBeta. VcKyccTBeHHas




ONTHYeCKasi aHU30Tponus. BpallleHre 110CKOCTH TOJISIpU3aLvu.
Tema 6.5. [pumeHeHUue ONMUKU 8 MeXHUKe.

Pazpgen 7.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u AOMUHeCyeHmMHoe u3jayyeHue. BuUIbl W3nydeHUs.
TeruioBoe u3MyueHMEe M ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMeiieHusi Buna. ®opmysnel Panesi-[kuHca #
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Brapl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DUHILITeHHA /IS
BHelliHero ¢oTo3ddekra. IKCriepruMeHTabHOe TIOATBEeP K/[eHe KBAaHTOBBIX
cBolcTB cBeta. [IpuMeHeHue poroaddekTa.

Tema 7.3. O¢ppexkm KomnmoHa. SHeprus U ummnynbC ¢oToHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMeHTapHasi TeOpUsl.

Tema 7.4. EOuHCmeo KOpNnycKyasipHbIX U  B0/AHOBbIX  C80licm8
3/1eKMPOMASHUMHO20 U3/MYyYEeHUSs].

Tema 7.5. Onmuueckasi nupomempusi. TersioBble HCTOYHHUKU CBeTa.
Metozpl ¢uKcaluM TeryioBoro wusnyueHus. IIpuMeHeHHe ONTUUECKOW
MTUPOMETPHH.

Paznen 8.

O/1eMeHTBI KBAaHTOBOM (pM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3epdopga. JluHeliuathiii criekTp aTomMa Bojjopofa. I[Toctynatel Bopa.
OnbiTel @paHka v ['epria. CniekTp aTtoMa BOZopoa mo bopy.

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

Tema 8.3. CoomHoweHue HeonpedenenHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obuwjee ypagHeHue IlIpeduHeepa. YpaseHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULL.

Tema 8.6. PeweHue ypasHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uku amomos u moaekya. IIpuHLuI
MPUYMHHOCTH B KBAHTOBOW MeXaHHKe. [[BiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTO/JBHOM «IIOTEHLMAlbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOXo’k[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN Oapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKU OCLIW/IZISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/IOpoZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3MuuMOCTH
TOXZeCTBeHHbIX yacTull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTosiHusIM. [loHsiTie 00 9SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOMOWHaI[MOHHOe — paccessHWe — CBeTa.
[Tornowjenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pazgen 9.

du3ukKa aTOMHOro siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, cocTaB W 3apsifi aTOMHOTO
saapa. MaccoBoe u 3apsiioBoe uwcria. edeKT maccbl U SHeprusi CBsi3u
gnpa. CrivH g7pa M ero MarHUTHbIM MOMeHT. flnepHble cunbl. Mopenu
szpa.

Tema 9.2. PaduoaxkmueHblli pacnad. PafyoakTHBHOe W3/yueHHe U €ero
BUJbl. 3aKOH paJMOAaKTUBHOrO  pacriaga. [lpaBuia  cMeleHus.
3akoHoMepHOCTH anb(a-pacnaza. bera-pacrnag. HelitpuHo. ['amma-




V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJoLjeHre raMMa-u3inyyeHns
(opdext Méccbayspa). Meroasl HaAGMIOZEHUS W PETUCTPALUU
PaZiMOaKTUBHBIX U3/TyYeHUHN U YaCTHLI.

SAnepHble peakuyy M UX OCHOBHble TUMbL. [lo3uTpoH. Bera-ruroc-pacrag,.
OneKkTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. flOepHble peakyuu. SliepHble peakUWyd TOJ [JeHCTBUEM
HEeWTPOHOB. Peakuus nenenus siapa. LlenHas peakuus fenenusi. [Tonsitue o
silepHOM SHepreTuKe. Peakiusi CuHTe3a aTOMHbIX sifep. [Ipobsema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. DnemenmapHbie uacmuybl. Kocmuueckoe usnyuenve. MOOHbBI U
UX CBOMCTBA. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YacTull. YacTulbl ¥ aHTU4YacTULibl. ['unepoHsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

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

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUUYeCKUX TpynoéMKOCTb, o
1/ N MpakKTUYeCKUX U a
3aHSATUN ” (gac)
m 3aHATUN MOATOTOBKH, | AUCLIAI
(uac) JIVHBI
Cemectp 1
KunemaTtuka v fuHaMUKa
1 A Pemienue 3amau 6 1
MaTepuasbHOM TOUKH
XapaKkTepHUCTHUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
TMPOLeCCOB
MouJiekynsipHO-
3 y/AP Pemienue 3amau 5 3
KMHeTHYecKasl Teopus
Cemectp 2
XapakTepuCTUKU
4 P P Pemienne 3amau 6 4
371EKTPUYECKOr0 TOKA
WNHpyKUys MarHUTHOTO
5 | ons. CUsibl B MarHATHBIX Pemtenue 3amau 6 5
TOJISIX
WuTepdepentms
6 PgepeHIp, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOpOAA, TIOCTYJ/IAThI
8 AOPOAR, y Pelienue 3aau 6 8
bopa
9 | AnepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHUS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTb TPUBe/ieHbI B Tabmutie 6.

Tabmnmiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPYI0EMKOCTb




N3 Hux Ne
No MpaKkTUYeCKo | paspes
TpyzoeMKOCTb o
1/ HaumeHoBaHue 1abopaTopHbIX paboT* (uac) i a
I ’ MOATOTOBKH, | JUCLUII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | MasitHuk MakcBeria 5 1
3 | OnpegeneHvie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OripefesieHye roka3aresisi aguabaTthl Jjist 4 3
BO3/yXa
Cewmectp 2
5 OrnpeeneHye 3/1eKTPOEMKOCTU 5 4
KOH/leHcaTopa
6 OrnpesiesieHre y/ie/IbHOTO COMPOTHB/IEHUS 4 4
TIPOBOJHUKA
Omnpegenenyie ropu30OHTaIbHON
7 | cocTaBnsitolei Hanps>KEHHOCTH 4 5
MarHMTHOTO MOJIs 3eMJIU
8 | Kosbita HetoTOHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TEIIJIOBOTO U3/TyUeHUsT 4 7
10 OmnbiTel CTO/IETOBA 110 U3YYEeHUIO 4 7
dboToaPdekra
11 OrnpesiesieHrie MPUHBI 3aMpeLEHHON 30HbI 5 8
T10JIyTIPOBO/JHUKOB
12 OmnpepienieHre SHePruM anbQa-yacTUl] Mo 4 9
npobery B Bo3zyxe
Bcero 51

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

Tabmwiia 6.1 — Tembl 1abopaToOpHBIX paboT

Ne Ne pa3zgena
1/ HanmeHoBaHue 1abopaTopHO paboThI JUACLIUIIUH
1 bl
Cemectp 1
1 | MamwmHa ATByJa 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Ob6epbeka 1
4 | CToJIKHOBEeHHUs 111apOB 1
5 | I'mpockon 1
6 OmpeneneHde  yCKOpeHWs CBOOOJHOTO TiafieHUsi TPU  TTOMOIIU 2
000pOTHOTr0 MasiTHUKa
7 | KpyTuibHbIM MassTHUK 2
8 | Hak/JIOHHBIM MasiTHUK 2
9 | OnpepneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegenenurie Ko3¢uieHTa BI3KOCTH BO3AyXa 3
11 | OnpeneneHue ToKa3aTesist aguabaThl 171 BO3AyXa 3
Cemectp 2
12 | OrnipefiesieHre 3/IeKTPOEMKOCTU KOHZIeHCAaTopa | 4




13 | OnpesiesieHre y/1eJIbHOTO CONPOTUBJIEHUS TPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apszia U pa3psijia KoHJeHcaTopa 4
15 | ViccnemoBaHye pelakCcalioOHHBIX KOe0aHWH 4
16 | MiccneoBanre pe30HaHCA B 37IEKTPUUYECKOM Kojie0aTe/TbHOM KOHTYpe 4
17 | OnpefenieHre yeabHOrO 3apsifia 371eKTPOHa 4
18 OrnpesiesieHe  TOPU30HTAIbHOM  COCTaBJSAIOLIEN  HANPSKEHHOCTH 5
MarHuTHOTO T0JIsl 3eMJIU
19 | WccnenoBanue ructepesrca heppoMarHUTHBIX MaTepHaioB 5
20 | ViccnepoBaHve B3aMMHOW UHAYKIWN 5
21 | WicceioBaHye 3/1IEKTPUUYECKMX KOJIeOaHUM B CBA3aHHBIX KOHTYPax 5
22 | OnpepeneHve yAeabHOTO 3apsifia 3/IeEKTPOHA METOZI0M MarHeTpOHa 5
23 | bunpusma ®penens 6
24 | Kosibila HetOTOHA 6
25 | Audpakiys I0CKMX BOJIH Ha I[e/ U 6
26 | JudpakijmoHHas pelieTKa 6
27 | XapaKTepuCTUKU MPH3MbI U AMbPaKIIMOHHON pelleTKH 6
78 [Tonsipusanuss cBera. 3akoH Mamoca. KpyroBas u sumnTuyeckas 6
MO/IsIpU3aLir
29 | BpaueHue 1jIoCKOCTH MOJISIPU3aLIuU 6
30 | MarauTHOe BpalljeHHre MJIOCKOCTH MOJIsIpU3aliuu 6
31 OnpejeneHve [AMH BOMH  CHEKTPAJbHBIX JIMHUKA C  TIOMOLIbIO 6
CIeKTpoMeTpa
Cemectp 3
32 | TlpoBepka 3aKOHOB TerJyIOBOr'0 U3J/1yYeHHUs 7
33 | OneiThl CTONETOBA MO U3yueHHI0 GoTo3dderTa 7
34 V3yyeHne crmekTpa aTroMa BOZAOpOJA C IOMOLIbIO AW(PaKLMOHHOIO 8
CIIeKTPOMETpaA
35 V3yyeHre 3aBUCMMOCTM 3/1IEKTPUYECKOTO COIPOTHB/IEHUS METa/uiIoB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekt Xosta 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 | VicciegoBaHye SHEPryuy B-u3myueHus 9
4.5. BeInonHeHre KypCOBOTO MPOeKTa/ KypCoBOW paboThI
YueOHBIM I7IaHOM He Tpe/lyCMOTPeHO
4.6. CamocrosTenbHasi paboTa 00yJaromxcst
Buzipl caMmocTosiTeNTbHOM paboThI M ee TPYJ0eEMKOCTb TIPUBE/IeHbI B Tabstuile 7.
Tabsmiia 7 — Busibl caMoCTOsATeIbHOM PAbOTHI M ee TPYZA0eMKOCTh
. Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Bug camocTosiTenibHOM paboThl
yac yac yac yac
1 2 3 4 5
V3yuyeHne TeopeTMueCcKOro MaTepurana 63 44 14 5
pucuuriiHel (TO)
[ToaroToBKa K TeKylilleMy KOHTPOJIO 60 43 13 4
ycrnieBaemocTH (TKY)
[ToaroToBKa K NpoMeXKyTOUHOU 60 43 13 4
atrectaruu (ITA)




Bcero: | 183 | 130 | 40
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5. TlepeueHb yueOHO-MeTO[UUECKOTO 0OeCcreueHust

[JIs CAMOCTOSITe/TbHOM PaboThl 00YUYarOIUXCS 110 JUCLIUTITHE (MOYJTHO)
YueOGHO-MeTO[UUECKHE MaTepuaibl [Js CaMOCTOSITe/IbHOW paboThl  00yuaroImxcs
yKas3aHbl B I1.11. pa3zesnos 6-11.

6. TlepeueHb MeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUI
[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHUI TTpUBe/ieH B Tabsviie 8.

Tabsuria 8— ITepeueHnb MeYaTHBIX W 3JIEKTPOHHBIX yueOHbBIX U3AaHUM

KomuectBo
5K3eMIVISIPOB
UII-{LIIAH;ZFI))/ oc bubnuorpaduryeckast cchbika i 61/(151)]]1;;26{6
3/IEKTPOHHBIX
5K3eMILISIPOB)
53 Kypc obuei ¢pusuku: B 3 1.: yuebHOoe mocobue / U. B.
C12 CaBesibeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
Mexanvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe rmocobue / T. Y. Tpodumora. - 94
T76 13-e u3n., crep. - M.: Academia, 2007. - 558 ¢
https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. MoJsieky/sipHasi 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.

nosibzosamenell.

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 miocobue s By3oB / U. B.
CaBesibeB. - 9-e u3g., crep. - CaHkT-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. Pdusuka aTOMHOrO  dApa U

Pedicum docmyna: ons
asmopu308aHHbIX

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

nosb3oeamesel. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue A 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-
aemopu308aHHbIX 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 kKypc ¢usuku: YuebHOe

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

470190 TepmoanHaMuKa U MosekyJ/isipHas ¢usnka / CUBYXUH

Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - MockBa: ®U3SMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.
nosb3oeamesetl.

https://

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

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

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2025. - 312 c. - ISBN
corLM Cormyna: G | 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

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

nosb3osamesetl.

https:/

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢u3uKu: 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.corn/ Upomoe, WM. E. OnekrpomarHetusM. (OCHOBHbIE

catalog/document? .

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

id=470883 .

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

aemopu308aHHbIX

nosb3oeamesetl.

https://

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

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

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upopos, U. E. 3amaun mo obujedt ¢usvke: yueGHOe

catalog/document? 6

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

; 3 -3 Mocksa: Jlaboparopusi 3HaHui, 2026. - 434 c. - ISBN
coLM FOTYNA: 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. SfnepHasi ¢usvka: yueOHMK /s

bcode/563653

p 3 3 By30B / A. b. Ca30HOB. - 2-e uU3[., UCTIP. U [OIL -

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

nosb3oeameseti.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTeIbHBIX PeCYpPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
Ilepeuens 3/IeKTPOHHBIX obpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «IHTepHeT», HeOoOXOAWMBIX [jii OCBOEHWS /AWUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 0O0pa3oBaTebHBIX PECypCcOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL azpec HavmeHnoBaHue
Etzt?;;///new-saence.ru/category/ WuTepHeT->)xypHan «Hosast Hayka». Pa3gen du3vka
https://openedu.ru/ Ob6pa3oBarenbHast nnardopma «OTKpbITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIi pecypc Kadeapsl dhuszuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHioHHOro obyuenus I'Y ATT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU
8.1. [lepeueHbp TIpOrpaMMHOTO O0ecCrieueHHsi, HCMONb3yeMOTO0 TIPH OCYIeCTBIeHUH
obpa3zoBaresIbHOrO Ipoliecca Mo AWCLUIUIMHE.
[TepeueHb UCII0/IE3yeMOT0 IIPOrPAMMHOT0 0becrieueHust pe/icTaBieH B Tabmmre 10.

Tabsuija 10— [TepeueHb IpOrpaMMHOT0 0becrieueHust

Ne /11 HaumMmeHoBaHue

OnekTpoHHast nH(OPMaLMOHHO-00pa3oBaTe/bHas 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

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

Microsoft Windows OC (moroBop I'YAII, undopmaiiys o JUleH3UH TIpeJCTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (goroeop I'YAII, uHdbopMalysi 0 JWLEH3UM TIpPe/CTaBeHa TI0
ccbiKe https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6ozHO pacripoctpansiemoe I10)

6 VLC mediaplayer (muien3uss GNU Lesser General Public License 2.1+)

8.2. Ilepeuenn MH(OPMaLMOHHO-CIIPAaBOYHBIX CUCTeM, UCII0/Ib3yeMbIX rpu
OCyIIIeCTB/IEHUH 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE

[TepeueHp HCIO/B3yeMbIX HWH(OPMaLMOHHO-CIIPABOYHbIX CUCTEM T[pe/CTaB/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

Tabsmiia 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

Ne /i1 HaumeHnoBaHue
OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctynoM K 6a3e TOTHOTEKCTOBBIX
1 usganui (https://lib.guap.ru), ZocTymn yepe3 TUUHbIN KaOUHeT unTaTesisi 6MOIMOTeKU
I'YAIl
HayuHass ssnektpoHHass Oubmmuotreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JIMUHBIA KabuHeT uurtaTens Oubmoteku ['YAII, a takxke mo IP -ampecam
I'YAIl

9BC «Jlanb» (https://e.lanbook.com/), moctyn uepe3 JWYHBIM KaOWHET yuTaTesst

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

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

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

5 O6pa3oBarenbHasi mnardopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAUHBIM
KabuHeT unTartens bubmmoreku I'Y AT, a Takxke 1o IP -agpecam I'YAIT

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

CBOOOJHBIN OCTYT

9. MartepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepuasbHO-TEXHUYeCKON  0a3bl, HeoOXOJWUMOW [/ OCYILeCTBIeHHUs
oOpa3oBaresIbHOTO Tporiecca Mo AUCLUIIIMHE, TIPeZCTaB/ieH B Taburel2.

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne HavimeHoBaHMe cOCTaBHOU UaCTH

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

YuebHass ayguTOpust [jis 3aHSATHM JIEKIJAOHHOTO THIIA,
nabOpaTOPHBIX  3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYNIIOBBIX W WHAWBUAYATbHBIX KOHCYJ/IbTAIWH, TEKYIIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarlyu.

OcHaileHre: Creljaii3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpescTBa oOyueHus, ciyxKaliye A7ist TIpe/CTaB/IeHus y4eOHOH ITetepGypr, yi.
uadopManuy  Gosbluoi  ayguTopuu;  naboparopHoe | l'acrenno, 4. 15,
o6opyoBaHHe (KOMIUIEKT TIpUGOpOB i dusnueckux | ayAuTopusi Ne31-046
v3MepeHu (371eKTPOHHBIN 3aBoZ, D/1bBpo Bporyias);
YcranoBku: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.




YuebHast ayfuTOpUs [ TIPAaKTHUECKUX 3aHSTUMN, 3aHATUU
CEeMHHApPCKOT0 THIIa, JJaDOpPaTOPHBIX 3aHATHM, T'PYIIOBBIX U
WHAVBU/Iya/lbHBIX KOHCYJIbTAl[UH, TEKYI[er0 KOHTPOJSA U
TPOME)KYTOUHOM aTTecTaluu.

OcHalrleHre: CriefjMaIM3upOBaHHasi Me0esib; TeXHUYeCcKHe
cpeAcTBa o0yJeHusi, Cy>Kallye /JIs TIpeJiCcTaB/ieHust yueOHoM
vHbopManmy  OosbIION  ayAauTOopuM;  jabopaTopHOe
obopyjoBaHre (KOMIUIEKT TIpUOOpPOB Asisi  (pU3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBoj, DMbBPO Bporynias);
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 JIEKIIAOHHOTO THIIA,
3aHATUR CEMHHAPCKOT0 THIIA, TPYIIIOBBIX u
VH/IUBU/Ya/IbHBIX KOHCY/IbTAI[UM, TEKYIero KOHTPOJIS U
TIPOME)KYTOUHOM aTTeCTaLUH.

OcHalljeHre: CreLaanu3upoBaHHas Mebesib; TeXHUYecKue
cpe/icTBa 00yueHwsl, CTy>Kalljye /s Tpe/iCTaB/eHus yueOHoH
rHbopMaIn O0/BIIION ayJuTOpuHY; Habop
JeMOHCTPAIIMOHHOTO 000PY/I0BaHUSI.

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

YuebHass ayauTOpUs [ TIPaKTHUeCKWX 3aHATUM THIIA,
nabopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMMOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIIero
KOHTPOJISI ¥ TIPOMEXYTOUYHOM aTTeCTaljuy.

OcHairleHre: crieljuaav3upoBaHHasi Me0esib; TeXHUYeCcKue
cpeAcTBa 00yyeHusi, Cy»Kallye /Jisi TIpeJicTaB/ieHust yueOHoM
vHbopmManmy  OosbIION  ayauTopuM;  jabopaTopHOe
obopygoBaHre (MOAy/bHbIE J1abOpPAaTOPHBIE YCTAaHOBKH TIO
snekrpoMarHetusmy: ®IIO — 03, OIS — 07, PIID — 05, PIID
— 08, ®IID — 11, DII3 — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTeMBI, jabopaTopHble pabOTBI  TI0
BO/HOBOM ontuke: 1. burnpusma ®penens, 2. Kombija
HeiotoHa, 3. Jdudpakius miockux BomH, 4. [dudpakijoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnpejeneHve AJ1MH BOJH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbiid cteHa U T3-OM-I1-ITO
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

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

YuebHast ayauTopus 415l 1ab0paTOPHBIX 3aHATHI.

OcHarlrleHye: Criel[MajM3vpoBaHHasi Me0e/lb;, TeXHUUeCKue
cpencTBa 00yueHus, CTy Kallye f/isl TIpeJcTaB/eHust yueOHoH
uHpopMmauuu  OGosibliolt  ayautopuu;  JlabopaTopHOe
obopyJoBaHre (MOAYJ/bHbIe abOpaTOpHbIe YCTAaHOBKH TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO - 05,
ODII3 - 08, IO — 11, ®IID — 12, ®IIB - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTopHble pabOTHI IO
Bo/HOBOM onTuke: 1. bunpusma ®penens, 2. Kovblia
HeloroHa, 3. [udpakiys miockux BoiH, 4. AudpakiyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHve AJIMH BOJH
CTIeKTpaJIbHBIX JIMHWM; TabopatopHbii cteHg MT3-OM-TI-TI10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

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




YuebHast  ayguTopusi i1 TIPAKTHUECKUX  3aHSATHH,
nabopaToOpHBIX 3aHATHM, 3aHATHUM CEeMHHAPCKOTO THIIA,
IPYMMOBBIX M WHIWBUAYAJbHBIX KOHCY/IbTALMM, TEKYIIero
KOHTPOJISI ¥ IPOME)KYTOUHOM aTTeCTalu.

OcHalleHue: CreLyanusdpoBadHas  Me0enb; Texuuueckue | 196135, r. CaHKT-
cpeficTBa 06yUeHNs, CTyKalljue J/1s TpeicTaneHus yuebroii | [letepbypr, yii.
unpopmauuy  GosmblIoi  ayguropuM;  jaboparopHoe | [acrteno, a. 15,
obopygoBanue (maboparopheiii komruieke JIKK-2M Ne36 u | ayautopus Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-T1I0, YUC-AB-AP, YUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

YuebHast ayguTopus 1isi 1ab0paTOPHBIX 3aHITHH.
OcHaleHue: CrieliMasM3upoBaHHasi Me0esb; TeXHUYecKue
cpencTBa 00yUeHus1, Cy>Kalle /IS TIpe/iCTaB/eHnst yueOHOoU 196135, 1. CaHKT-
vHbopManuy  OoOJBIION  ayAWTOpuM;  jabopaTopHOe HeTep6’y p.r -
7 | obopyzmoBanue (y1abopatopHbiii Komruieke JIKK-2M Ne36 u T acTemo .;L 15
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CcTeHbl V- T
AUT-TIO, YWUC-AB-IIP, YWC-AB-YCII-TIO (00O | &yAuTopus Ne32-03.
[Tpodobpazosanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

10. OueHouHble cpeAiCTBa /1/1s1 IPOBeJeHUs] IPOMEeKYTOUHOW aTTecTaluy
10.1. CocTtaB OLIEHOYHBIX CpeJACTBJJ/IA IPOBeJeHUs TPOMEXYTOUHOW aTTecTalyy
o0yuJaroluXcs 10 JUCILUTUIMHE TIpUBeieH B Tabsmie 13.

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

By npoMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

CnmcoK BOMPOCOB K 3K3aMeHY;
OK3aMeHalLIMOHHLIE OM/TeThI*;
3ajauy;

TecTsl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIMPOBAHHBIN 3aUéT TecTsr;
3ajaud.

TMpumeuaHue: *IK3amMeHAYUOHHble Huembl (hopMupyrOmcs Ha 0CHoge 8onpocos u 3adau mabauybt 15.

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEeHIMH 00yJarolMUCs TIPUMeHsieTcs1 5-0anibHasi IIKaja OLleHKH CPOPMHUPOBAHHOCTU
KOMIIeTeHIIU, KOoTopasi TipuBe/ieHa B Tabiuile 14. B TeueHne ceMecTpa MOXKET HCTIOb30BaThCS
100-6anmpHast  IKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHUBEpPCUTETa,  TpaBHJIa
WCTI0JIb30BaHUsl KOTOPOM, YCTAHOBJ/IEHbI COOTBETCTBYIOILIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OtjeHia Komrererly XapaKTepucTHKa CpOPMHUPOBAHHBIX KOMITETeHLUI
5-OarTpHast 1IKasa pakTep P
«OT/TMYHO» OOyuarormiics:

— ry00KO ¥ BCeCTOPOHHE yCBOWJI TIPOTPAMMHBIN MaTepHar,

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

— ONMpasiCh Ha 3HAHUS OCHOBHOM U [IOMIOJIHUTETbHOU JIUTepaTyphl,
TeCHO CBSI3bIBAaeT YCBOEHHbIe HayuUHble TOJIO’KeHHUsI C MpaKTUUeCKou
JlesiTeTbHOCTBIO HarlpaBJIeHusl;




OvieHKa KOMITEeTeHLIMU

5-0a/UIbHAas [IKa/Ia

XapaKTepucThKa CpOPMHUPOBAHHBIX KOMITETeHLMIA

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

— CBOOO/IHO B/IaJieeT CUCTEMOM CIeL[iaJu3UuPOBaHHBIX TIOHATHUH.

— MpaBUIBLHO BeINOHUI 0T 90% 10 100% TeCTOBBIX 3aJaHUi .

«X0OpOoLIo»

OOyuarommumiics:

— TBEP/0 YCBOWJI IIPOrPaMMHbIN MaTepHasl, FPaMOTHO U T10 CYL|eCTBY
W3/1araeT ero, ONMpasiChb Ha 3HAHHsI OCHOBHOM JINTEPATYphI;

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTENH;

— YBAA3bIBAET YCBOEHHBbIE 3HAHUS C TPAKTHUYECKOH [eATe/lbHOCThIO
HarpaB/IeHHs;

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLdaIn3upOBAHHbIX MTOHATHIA.

— MPaBUJILHO BBINOIHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .

«yAOBJIETBOPHUTE/IbHO»

— 00yyJaroLuiics yCBOWU/ TOBKO OCHOBHOM TTPOTPaMMHBIN MaTepual,
MO CyIIeCTBY W3/laraeT ero, onvpasCh Ha 3HAHHUS TOJILKO OCHOBHOM
JIUTepaTyphl;

— JIOTyCKaeT HeCyIeCTBeHHbIe OIIMOKH M HETOUHOCTH;

— UCTIbIThIBAeT 3aTPy/IHEHUSI B MPAaKTUYeCKOM MPHMEHEHUM 3HaHUM
HaripaB/IeHUS;

— cy1ab0 apryMeHTUpYeT HayuHbIe ITOI0KeHMs;

— 3aTpygHSEeTCS B (hOPMY/TMPOBAHUU BBIBOJIOB U 0000IIIEHN;

— YaCTUYHO B/a/leeT CUCTeMOM CrieliaTM3MPOBaHHbIX MTOHITUM.

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

«HEYOBJIETBOPHUTE/IbHO
»

— 00yyvaroluiicss He YCBOW/ 3HAUWUTEJLHOW YacTH TPOTrPaMMHOTO
Marepuara;

— [IOTIyCKaeT  CYyIL[eCTBEHHble OIIMOKA W  HETOYHOCTH  TIpU
paccMoTpeHHH Mpo6ieM B KOHKPETHOM HarlpaB/IeHHUH;

— UCIIBITBIBAET TPYIHOCTH B MPAKTHUECKOM TTPUMEHEHUN 3HaHUH;

— He MOJKeT apryMeHTHPOBATh HayUHbIe TT0JI0KEHHS;

— He (hopMyJTpYyeT BLIBOZOB M 00001I[eHUH.

— [IPaBU/ILHO BBIOIHUI MeHee 51% TeCcTOBbIX 3a/IlaHui .

IIpumeuanue: “no pewenuro kagedpbl NPOYeHM NPAeWIbHO 6bINOAHEHHbIX MeCmoeblX 3a0aHull Moxcem

OblMmb USMEHEH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIM MHbIe MaTepUasbl.
Borpocs! (3amaun) /17151 9K3aMeHa Mpe/icTaBieHbl B Tabsmie 15.

Tabsurja 15 — Bonpockl (3azaun) /7151 9K3aMeHa

Ne Kop,
[TepeueHb BOMPOCOB (3aja4) J/1s1 9K3aMeHa
n/n WHAWKATOpa
Cemectp 1
1 | Ha3oBute npesMer u3yuyeHus KWUHEMaTUKU. OIIK-1.3.1
2 | [aiiTe onpefeneHrie MaTepyUanbHOM TOUKH. OIIK-1.3.1

Teno ABWXETCA U3 COCTOSHUMSA TMOKOA C TAHI€HJHUA/IbHBIM YCKOPpEHUEM

3 | a; = 4 M/C* ¥ HOPMaJIbHBIM YCKOpeHHeM a, = 3 m/c’. Haiinure Bemmuuny | OTIK-1.Y.1

TI0JTHOTO YCKOPEeHUs Tera a.

Ha3oBuTe, B Kakux eAuHUIIAX u3MepsieTcss B cucreme CU  yriosas
CKOPOCTB U YTJIOBO€ YCKOPEHHe.

OIlK-2.3.1

5 | Haiite onpesiesieHre abCOTFOTHO TBEPAOMY Tesy. OIlK-1.3.1




[TpoaHanu3upyiite  OTAMUMS  C/IeAYIOUMX  (U3WYECKUX  MoJeseit:

6 abcomotHo TBEpHoe Tenmo (ATT) u marepuanbHas Touka. [lpuBegure OMK-1.Y 1
rnpuMep, B KOTOPOM OJHO M TO >Ke TeJO BBICTYNaeT B KayecTBe
MartepuanbHOU Touku U ATT.

[Toka)kuTe CBSI3b MeX/y JTUHEHMHOW M YIJI0BOW CKOPOCTHIO MaTepUa/ibHON

7 OIlK-2.¥.1
TOUKHU.

[TpoaHanu3upyiite XapakTep TMpPSMOJWHENHOTO [BIWKEHUsI Tejla 10

3 U3BECTHOMY 3aKOHy gBkeHus X(tf) = 10 + 2t + 0,5t (m). Kakoit nyTb OMK-1.Y 1
MpoMJeT Teao 3a ykKasaHHOe BpeMmsi t = 2 c? OOocHy#Te mNpuUMeHeHUe o
3aKOHOB, MCII0/Ib3yeMbIX [IJIsl PellleHus 3alauM.

9 | CopmynupyiiTe nepBbiii 3aKOH HblOTOHA. OIlK-1.3.1
OOBsiCHUTe TIPUHIWIT W3MEPEHUs] BEeJMUYMHBI CU/IbI, OCHOBaHHBIM Ha

10 OIlK-2.3.1
TpeTbeM 3akoHe HbroToHa.

OO6BsicHUTE, KakK, COTIaCHO BTOPOMY 3aKOHY HbIOTOHa, 3aBUCHUT yCKOpeHUe

11 OIlK-1.3.1
Tesa OT ero Macchl.

[MpuBenuTe mnpHUMep, W/TIOCTPUPYIOIIUIA [JeiCTBUe TpeTbero 3aKoHa

12 OIK-1.¥Y.1
HeroToHa.

KameHb /1©XXUT Ha /iHe COCy/a, TIOJHOCTBbIO TMOTpPYKEHHBIM B BoAy. Kak

13 | u3MeHUTCa CWla JaBjieHUs KaMHsl Ha [HO, eC/d CBepXy HaiuTb KepocuH | OIIK-1.B.1
(KepoCHH He CMeIIMBaeTCs C Bozioi)? OOOCHyMiTe CBOM OTBET.

HazoBuTe, kakoii u3 3akoHOB Keriepa ycraHaBnuBaeT (popMy TpaeKTOpUH

14 OIlK-1.3.1
T/1aHeT.

OueHuTe 3aBUCUMOCTb CWIbI BCEMHPHOTO TATOTEHHUsS OT MacChl
B3aMMOJIEHCTBYIOIUX Te/l M PacCTOsHUS Mexay Humu. OOocHyHTe, Kak

15 | U3MeHUTCS Cu/la B3aMMHOI'O TATOTEHHWs [BYX TeJl, eci mMaccy ogHoro u3 | OIIK-2.B.1
TeJl YBeJIMUUThH BIBOE, a PAaCCTOSIHME MeX]y TellaMd — YMeHBIIUTh B /iBa
pasa.

16 | [aiiTe onpeseneHrie UMITy/ibCa Tesa Kak (PU3NUeCKOol BeJTMUMHbI. OIlIK-1.3.1
CcdopmynupyiiTe, MpU KakKUX YCIOBHUSIX BBITOJIHSETCS 3aKOH COXpaHeHHs

17 OIlK-2.3.1
HMIyJIbCa.

18 | Ha3oBurTe, Kakasl pu3snueckasi BeJJMUMHa Ha3bIBae€TCSI MOMEHTOM CUJIBI. OIlK-1.3.1
CpaBHUTe 3aMycCyd OCHOBHOTO 3aKOHA AWHAMHKU il TIOCTYyMaTeabHOro U

19 | BpaumjatesibHOro [JBwkeHus. Hauaute B3aumocBsisu Mexay sStumu | OITK-1.Y.1
3aKOHaMHU.

20 | CdhopmynupyiiTe 3aKOH COXpaHeHHUsI MOMEeHTa UMITyJIbCa. OIlK-1.3.1

21 | Haiite onpeziesieHre paboThI Kak (GHU3MUECKON BeTMUNHBI. OIlK-1.3.1

22 | ChopmynupyiiTe, yTO TaKOe MOILHOCTb Kak (hr3ryeckKas BeJIMUMHa. OIIK-1.3.1

73 OOBsicHUTe, TIOUEMY ILIeHTPOCTPEMHTe/bHasi CWia TP BpAILeHUd TI0 OMK-1Y 1
OKDY>KHOCTH He TIPOU3BOJUT PabOTHI.

Wccnenyiite paboTy CWIbI, eC/M TeJI0 Maccoi m = 1 Kr moJ JelcTBreM

24 | HEKOTOPOW CWJIBI U3MEHW/IO CBOKO CKOPOCTb C Uy = 1 m/c go v = 3 m/c. | OIIK-2.¥.1
OO6ocHy#iTe MpUMeHeHNe 3aKOHOB, MCIT0/Ib3YeMbIX ZIJIsl PeIIIeHHs 3a/laum.

75 OOBsicHUTe, B YeM COCTOUT pa3/uuhe MeXAy KOHCepBaTUBHBIMU U OMK-1Y 1
HEKOHCePBATHBHBIMU CUJIaMHU.

%6 Kakoii kopabnb [BWXKeTCS MefjleHHee TIPU OJWUHAKOBOM MOIIHOCTH OIK-1B.1
JIBUraTessi — Harpy>KeHHbI WM HeHarpykeHHbIl? OO0CHY#Te CBOIT OTBeT. e

27 | [aiiTe onpezeseHne NOTeHUMAIbHOU sHepryuu. OT yero oHa 3aBUCHT? OIIK-1.3.1




OOmBsicHUTE, KaK paboTa KOHCEPBAaTMBHOM CHJIbI CBSI3aHa C TIOTEHIMATbHON

28 N OIlK-1.3.1
SHeprueu.

79 CdopmynupyiiTe 3aKOH COXpaHEHMs] MexaHWueckou sHepruu. [lpuBesute OIK-2.3.1
TIpUMep BBITO/THEHUS 3aKOHa COXPaHEeHUs] SHEPT UK.
Ian ToHKMI cTep)keHb Maccor m = 120 r u aymHou | = 50 cM, CrIoCOOHBIIM

30 | BpamjaTeCsi OTHOCHUTE/NIBHO OCH, MpOXOAslen uepe3 ero cepeguny. | OIIK-2.Y.1
PaccunraiiTe ero MOMEHT UHepPLMM OTHOCHUTEIbHO YKa3aHHOU OCH.
[TokaxiTe Ha MprMepe TOHKOIO CTepxxHs AauHou 20 cM u maccont 30 T,

31 | KaK NpUMeHseTcst Teopema [ITeiiHepa A5l pacuéTa MOMEHTAa WHEPLIUU Tesl OMK-1.Y 1
TPy [lepeHoce OCHU BpalljeHusl C CepeJWHbl CTep)KHsS Ha OJWH U3 ero
KOHLIOB.
HazoBuTte ¢opmysny, 10 KOTOPOW BBIUMC/ISAETCS MOMEHT HWMITyJbCa

32 . OIlK-1.3.1
abCoJTIOTHO TBEP/OTO TeJla.
Kak BbIuMC/IsieTcsl KWHeTHUecKast SHeprysi BpalljeHus1 abCoTFOTHO TBEP/IOTO

33 | tena? CpaBHute ¢ ¢dopmysior aasg  KaHethueckod — sHepruu | OINIK-1.Y.1
IIOCTYTIaTe/IbHOIO [IBUKEHUS].

34 | ChopmynupyiTe [jBa NOCTy/aTa TeOPUU OTHOCUTEIbHOCTU DUHIITeHA. OIIK-1.3.1
CnpaBessivBa /M B croeluanbHOW Teopud oTHOcuTenbHOCTU (CTO)

35 | kinaccuueckas (popMyJia /i KUHeTUUeCcKor suepruu E = mv?/2? Ecim Het, | OIK-1.Y.1
TO KaK paCCUMTbIBAeTCsl KUHeTUUeCKas SHeprus tesa corsiacHo CTO?

36 Onpepenute, Kak U3MEHUTCS Tiepyo/] KojebaHW TPY>KUHHOTO MasiTHUKa OMK-2.Y 1
TIPY YBEJIMUEHHH ero MacChl B 2 pasa, a )KeCTKOCTH INPY’>KHUHBI — B 8 pas.

37 | Kak cBsi3aHa 3Heprusi rapMOHUUECKUX KOoie0aHU C UX aMITTUTY/[0U? OIIK-1.¥.1
CpenaiiTe BBIBOJ, 10 BOMPOCY: KaK OyZieT U3MeHSThCS XOJ, MasiTHUKOBBIX
YacoB TMPU HACTYIJIEHUM JIETHUX JKapKuUX JHeW 10 CpaBHEHUIO C

38 | X0/I0gHBIMY 3UMHUMU JHSIMM, €CJIM 4Yachl YCTaHOBJ/IeHbI B HeyTerviéHHOM | OITK-1.B.1
romellleHun (CTep>KeHb MasiTHUKAa MeTa/sIMyecKuil)? AprymeHTUpYWTe
CBOI1 OTBeT.

39 | ChopmynupyiiTe onpe/esieHre BOJHEI. OIIK-1.3.1

40 OObsicHUTe  pa3iMuve  MeXJy TpOJOAbHBIMM U TOTepeuHbIMU OIK-1.Y 1
MexXaHW4YeCKVMH BOJTHAMHU.

41 | 3anummuTe ypaBHeHUe Oeryiieil BOTHBI. OIIK-1.3.1

42 | Ha3oBute, yeMy paBHa CpeZHsisi 00bEMHas TVIOTHOCTb YHEPIUU BOJTHBI. OIIK-1.3.1
VcTOUHMK 3ByKa U TMPUEMHUK [BWKYTCS APYr OTHOCUTE/NBHO Jpyra co
CKOPOCTSIMM Uyem U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B cpejie paBHa 340

43 | m/c. [IpoaHanu3upyiiTe 3ajauy W OmpejennTe OTHOCKMTenbHOe M3MeHeHre | OIIK-1.Y.1
yacToThl 3ByKa 3a cuét s¢dekra [ornepa. VICTOUHMK W TNPUEMHUK
JBWKYTCS HaBCTpeuy LPYT APYLY: Uuem = 40 M/C, Uy, = 60 Mm/c.

44 | Cdopmynupyiite npuHLun [toiireHca. OIIK-1.3.1

45 | Ha3oBure ormpejiesieHre WHTep(epeHIuH BOJH. OIlK-1.3.1

46 C(bOpMéfﬂprﬁTe, YTO Ha3bIBaeTCs CTosyeu BOJIHOW. [IpuBepuTte npumep OMK-1.Y 1
CTOSTYel BOJIHBI.
Ha3oBuTe OCHOBHBIe TapaMeTpbl COCTOSIHUS, KOTOPBIMM OMNMCHIBAETCS

47 OIlIK-2.3.1
TepMOJUHAMUUeCKasl CUCTeMa.
Ha ozHy uaiily BecOB mocTaBuIM O/O/ile C Topsiueil BOZOM, a Ha JPYTyiO

48 | ypaBHOBelMBawume eé rupu. CoxpaHurca v ¢ TeyeHueMm Bpemenu 570 | OITK-2.B.1
paBHOBecue? ObocHy#Te Bami oTBer.

49 | 3anuiuvTe ypaBHeHHe COCTOSIHUS MZeabHOro rasa. OIIK-1.3.1




YKaKUTe KOMMYeCTBO CTerieHer CBOOOABI y JKECTKOM [JBYXaTOMHOMN

50 OIlK-1.3.1
MoJieKysbl. C KaKUMU JBYKEHUSIMA OHU CBSI3aHbI?
51 | Yemy paBHa paboTa ra3a B ©30XOpHOM IIpoliecce OIlK-1.3.1
59 OueHunTe, UyBCTBUTE/ILHOCTb KaKOI0 TePMOMETpA BbIllle — PTYTHOTO WA ONK-1.B.1
CIIMPTOBOTO (IIPY MPOYMX PABHBIX YCIOBUAX)?
I"a3, HaxoAdALIMICA TIpU MOCTOSTHHOM JaBjieHud p = 100 klla, u3meHun
53 | obbem ¢ Vi = 4 M 1o Vo = 12 m°. TlokaxkuTe, Kak paccuuThbiBaeTcs padbora | OIMK-2.Y.1
rasa B TakOM I1poLiecce, U HaWJuTe ee BeJIMUKHY.
54 CpenaiiTe BbIBOZBI 110 XapaKTepy U3MeHEeHWs! TeMIlepaTyphl ra3a IMpu ero OIK-1.B.1
ObicTpoM pacmvpeHrd. OTBeT MOSICHUTE. o
55 | [lepeuncnure, U3 KaKUX 4aCTell COCTOMT TeIIOBasi MalllMHa. OIIK-1.3.1
OueHuTe CUTyalMIO: Karjisi Mac/IsSsHACTOW JKWJKOCTU T[0MajaeT Ha
56 | MOBEepXHOCThL BOABI M pacTeKaeTcs, 06pa3yst TOHKYIO TUiéHKy. O6si3aTesibHo | OITK-1.B.1
JIY 3Ta TUIEHKA 3aKPOeT BCHO MOBEPXHOCTb BOAIbI? OOOCHYITe CBOI OTBeT.
Onenure cutyaiuto. YTo 00XKHUraet KoXXy CHIbHee: BOZia WX BOASTHOM Tap
57 | oAMHAKOBOM Macchl IpY OJHOM U TOM e Temriepatype? ObocHyiire Bam | OITK-1.B.1
OTBeT.
Cemectp 3
58 | Uto Takoe abCO/IFOTHO UEpPHOE TeJIo? OIIK-1.3.1
Bo CKOBKO pa3 U3MEHUTCS NOTOK SHePTUy OT HUTU HaKa/WBaHWS JIaMIIbl,
59 | ecnu yaBouTh ee Temnepatypy? O6GoCHylTe Balll OTBET, OnMUpasich Ha 3akoH | OIIK-1.Y.1
Credana-bosbiimaHa.
Pacrionoxkure ciefyromme crieKTpasbHble KaacChl 3BE37, B IOpsAKe
BO3pacTaHUst abCOMIOTHOM TeMriepaTyphbl:
A — OGesible 3Be3/Ipbl,
go | o KEmTHIE, OINK-2.Y.1
M — kpacHsble,
O — ronyObie
WUcronp3yliTe B OTBeTe 3aKOHBI WM3/IyueHHs abOCOMIOTHO YEPHOTO Tera.
OOBsicCHUTE TIOTyUeHHYH0 3aKOHOMEePHOCTb M3MeHEeHUsI 1[BeTa.
61 OObsicHUTe TIDUHLMIT UW3MepeHUs TeMIlepaTypbl Tejla C TIOMOLbIO OMNK-1.Y 1
ONTUYECKOr0 MUPOMeTpa.
62 | Uro Ha3biBaeTcsi BHeITHUM (poTo3hdekTom? OIlK-1.3.1
63 | B kakux eguauiiax cucteMmbl CY MO>KHO U3MepsATh SHEpTrui0 (hOTOHOB? OIlK-2.3.1
64 MokeT M BUJUMMOe W3/IyuyeHHe BbI3BaTh (OTO3(D(eKT B IJIaCTHHE U3 OIK-1B.1
MeTasuia, paboTa BbIxo/ja KoToporo paBHa 3.5 3B? ObocHyiiTe CBOIi OTBET. o
65 OOBsicHUTe TPUYMHY BO3HUKHOBEHWS TOPMO3HOTO PEHTTeHOBCKOTO OIK-1.3.1
V3JTy4eHusl.
OO6mbsicHUTe, Kak 3Heprusi OTOHA CBsi3aHa C [JIMHOW CBETOBOW BOJIHBI.
66 N OIlK-2.3.1
O6ocHyiiTe Balll OTBeT.
@®oToH € AnuHOW BosHBI A = 97,04 mM paccesiicsi Ha HeMNOABMXXHOM
yekTpoHe Tmof yriaom 6 = 90°. IlpeanokuTte crocob oripeeneHus
67 | OTHOCUTENbHOTO M3MeHeHUs JJIMHbI BOJIHBI (POTOHA Mpu KoMmrnToHoBckoM | OITK-1.B.1
paccesHud. PaccuuTaiiTe ero BenMUMHY B yKa3aHHOM  C/ydae.
KomnTtoHOBCKast AjjiHa BOJIHBI paBHa 2,426 M.
68 OnuiuTe, yTO TIpe/CTaBysieT coboil aToM B paMkax Mofenu TomcoHa. OMK-1.3.1

Kakuvie ocHOBHbIe HeJJOCTaTKH JaHHOW MO/ieNun?




69

ATOM BOZIOPO/ia HAXOAUTCSI B OCHOBHOM COCTOSTHUM. KakKol /JIMHBI BOJTHBI
W3/TyyeHHe MOYKeT HWCIYCTHTb [JaHHbIM aTtoMm? OOOCHYHTe Balll OTBET,
WCI0/b3ys TocTyaaTel bopa.

OIIK-1.¥.1

70

B ueMm cocTourt rumnotesa e bpoiins?

OIlK-1.3.1

71

OOBsicHUTe, TIPU KAaKWX YCIOBUSIX MUKPOYACTUL[bl TIPOSIBJISIIOT BOJTHOBBIE
cBoiicTBa. [IpuBesnTe mMpuMepsl, NMOATBep>KJaroliie BOJHOBbIE CBOWCTBA
YyacTuLl.

OIIK-1.3.1

72

ByzseT /M MposBNSTH BOJHOBBIE CBOHCTBA (yTOO/MBHBIA MsU TpH
rornaZilaHuM B BOPOTA LIMPUHOM 7 M, ecyid Mmacca Msua 400 r., a CKOpoCTb -
100 km/u? OTBeT 060CHOBATb.

OIIK-2.¥.1

73

KakoB (u3nueckuii CMbIC/T BOJTHOBOU (DyHKLIMN?

OIIK-1.3.1

74

B uemM omMuMe CTalMOHAPHOTO U HeCTaLMOHAPHOTO YypaBHEHUs
[IIpéaunrepa?

OIlIK-2.3.1

75

CpaBHUTe A/MHY BOMHBI Jle bpolins ajs 1apyvka maccout my, = 0,2 T U
MPOTOHA Maccoit m, = 1.67*10% Kr, UMEOIIMX OJIMHAKOBbIE CKOPOCTH V.

OIIK-1.¥.1

76

Kakum  o00pa3oM  SHeprusi  «Hy/JeBbIX  KojebaHHi»  KBAaHTOBOT'O
rapMOHUYECKOTO OCLI/IIATOPA CBsI3aHa C COOTHOILIEHHEM
HeoripeieiéHHOCTel [elizeHOepra?

OIIK-1.¥.1

77

HochTaf/iTe, CKOJIBKO SJIEKTPOHOB MOXET HdXOAWUTbCA B OCHOBHOM
COCTOAHHH B aTOMeE.

OIIK-1.¥.1

78

[TocuuTaiiTe, CKOMBKO 3/IEKTDOHOB B aTOMe, Yy KOTOPOTO IIeJIMKOM
3aro/iHeHa BHeIHsisT 2p-000/109ka. ATOM Kakoro BeIecTBa MMeeT TaKylo
3/1eKTPOHHYIO KOH(PUTYypaLyio?

OIIK-1.¥.1

79

OrieHuTe M0 TIOPSIKY BEJMUWHBI BPEMSI )KM3HM KBAHTOBOT'O COCTOSIHUS,
3Heprusi KOTOPOro XapaKTepr3yeTcsi pa3MbiBaHueM Topsizika AE ~ 0.1 3B.

OIIK-2.B.1

80

MukpouacTulia 3arepTa B 0JHOMepPHOU MOTeHLMabHOMN siMe LIMPUHOM | ¢
OecKOHEUHBIMHM CTEHKaMH M HaXO/IUTCSI B COCTOSTHUY C KBAHTOBBIM UHMC/IOM
n = 1. [lokaxure, Kak OIpeJjeIuTb KOOpPAHWHATHI TOYEK, B KOTOPBIX
BEPOSITHOCTh OOHAPY)XUTh MHUKPOUACTUIy MakcuMasibHa. Haiigure ux B
yKa3aHHOM CJIyvae.

OIIK-1.B.1

81

KakuM MoykeT OBITb CTIMH YacTHI], KOTOpbIe OIMHCHIBAIOTCSI CTaTUCTUKOMN
®epmu-/upaka? [IpuBeauTe MpUMepbl TaKUX YaCTHULI.

OIIK-1.3.1

82

OOBsiCHUTE, UeEM OT/IMUAETCS XapaKTep 3aro/IHEHUs] COCTOSIHUN KBaHTOBOM
cuctemMbl (hepMHUOHaMHU ¥ H030HAMHU.

OIIK-1.3.1

83

CormocTaBbTe CBOMCTBA CIIOHTAHHOI'O 1 BBIHY>KIE€HHOI'O WU3/IyUE€HU .

OIIK-1.¥.1

84

[pesnoxxuTe TeopeTnueckoe 000CHOBaHUe, KaK M3MEHUTCS POBOJUMOCTh
KpeMHHeBOro obpasija, ecjii B Hero BHeJpPUTb Hebosblioe KOIU4eCcTBO
VHJMeBOU NpuMecr? BaneHTHOCTb KpeMHUS paBHA 4, BaJleHTHOCTb MUHIUS
- 3.

OIIK-1.B.1

85

OrnuiumTe TPUHLKTT pPabOTHI Jia3epa Mo TPEXYPOBHEBOM CXeMe.

OIIK-1.3.1

86

Jlazep paboTaeT 1o TPEXYPOBHEBOU cxeme. DHEepPIrusi OCHOBHOT'O COCTOSTHUS
E; = -8 3B, sHeprus Bo30y>XIEHHOTO coctosiHus E, = -5 3B, sHeprus
MeTacTabunbHOTO coctosiuust Es;= -5.2 3B. OnpefenvTe [J/IMHY BOJHBI, Ha
KOTOPOU MPOUCXOAUT pabouee U3TydyeHHe.

OIIK-1.¥.1

87

Uemy paBHa MoJsIpHas TeIUIOEMKOCTb TBEpPJOro COr/IaCHO

KJIaCCMYeCKOM TeOpUM TellJIoéMKocTH lrosioHra u ITtu?

Tesa,

OIlIK-2.3.1

88

OOmbsicHUTe, KaK KBAaHTOBasi TeOPHs TETVIOEMKOCTU TBEpAoro Tena [ebas
JIOTIOJIHSIET TEOPUIO TeTJIOEMKOCTU DUHIIITeMHa.

OIIK-2.Y.1




89

Kakass ~ uvacthua  HasbiBaeTcs  (oHOHOM?  Kakum

pacrpeziesieHEeM OTTUCHIBAIOTCS POHOHBI?

KBAHTOBBIM

OIIK-1.3.1

Bomnpocsr (3agaun) asist 3aveta / qudd. 3aueTa rpecras/ieHbl B Tabuie 16.

Tabnwia 16 — Boripockl (3aaun) As1s 3aueTa / audd. 3auera

No
/11

[TepeueHb BOMpPOCOB (3afau) Asisi AU PepeHIIPOBaHHOTO 3aueTa

Kop
UHAUKATOpa

Coopmynupyiite 3akoH KysioHa W 3aKOH COXpDaHEHWs 3/7IeKTPUYECKOTO
3apsizia.

OIIK-1.3.1

Havite  onpejeneHue  BeKTopa
3JIEKTPOCTAaTUYeCKOr0 IOJISL.

HArips>KeHHOCTH nu [noTeHLasia

OIIK-1.3.1

Cdopmynupyiite Teopemy I'aycca pAisi 3/1eKTPOCTaTUYeCKOTO TIOJS B
BaKyyMe U B JIU3/IEKTPHKaX.

OIIK-1.3.1

OOmbsicauTe (PU3MUECKUIM CMBIC/I LMPKY/SIUMA BEKTOPA HarpsKeHHOCTH
3/1eKTPOCTAaTUUYeCKOr0 M0Jisl U JOKaKUTe ero MoTeHIMaabHbIA XapakTep.

OIIK-1.¥.1

[Tpoananu3upyiiTe, Kak U3MEHUTCSI CUJla B3aUMOJENCTBUS ABYX TOUEUHBIX
3apslOB TIPU UX TlepeHeceHuM U3 BaKyyMa B OJHOPOJHBIA >KUAKWN
JIA3NIEKTPUK.

OIIK-1.¥.1

CpaBHuTe pacripefiejieHUe 3apsiZioB B MPOBOJHUKAX W [U3JIEKTPUKaxX IpU
TOMeLL[eHUM UX BO BHELLIHee 3/1IeKTPOCTaTUuecKoe moJie.

OIIK-1.Y.1

OueHWTe CUTyalMIO: He3apsUKeHHbIM  [eIbHOMeTa//IMueCKul  111ap
NOMeCTW/IM B OJJHOPOZIHOE BHeLlIHee 3/IeKTpUuecKoe rose. Kak usmeHsTcs
CHUJIOBBIE JIMHWUU TI0/Is1 BHYTPU M CHapy»ku 1mapa? O00CHy#Te OTBeT.

OIIK-1.B.1

B kakux enuHuiax cucrembl CU u3MepsieTcs 3meKTpryeckasi eMKOCTb U
[IM3/IeKTprUecKasi IPOHULIAeMOCTb Cpefibl?

OIIK-2.3.1

HasoBuTe, Kakue BeJMUMHBI HEOOXOAWMO W3MepUTh Tpubopamu st
pacueTa S3HepPruu CUCTeMbI IVIOCKOT0 3apsUKeHHOr'0 KOHZeHCATopa.

OIIK-2.3.1

10

PaccuuTaiiTe HaNpsHKEHHOCTh W TOTEHLIMaI 371eKTPOCTaTUYECKOTO TI0JIS B
L[EHTPe KBaj/lpaTa, B BepIIMHAX KOTOPOTr0 HAXOJATCS UEeThIPe OZMHAKOBBIX
TOUeuHbIX 3apsiza ro 2 HK, ecu ctopoHa KBazipata paBHa 10 cwm.

OIIK-1.¥.1

11

Onpeznenute, Kakve UW3MepUTe/ibHbIe TPUOOpPBI  TOTpPeOyroTCs |
paccuMTaiiTe WX OXKHJaemble TIOKa3aHWs /il OnpefiesieHuss padoThl,
COBepILIaeMOM T0JIeM TP TlepeMellieHnH 3apsiZia 5 MKKJT MexXay Toukamu ¢
Pa3sHOCTHIO MOTeHManos 12 B.

OIIK-2.¥.1

12

OueHuTe eMKOCTb 0OaTaped KOHZEHCAaTOPOB, COCTOsiled U3 Tpex
10C/IelOBaTe/IbHO COeAUHEHHBIX IIJIOCKUX BO3ZYIIHBIX KOH/EHCaTOPOB
eMKOCTbI0 10 MK® KaXK/bIi, eC/M TIPOCTPAHCTBO MeXKAY OOK/IaJKaMH
OJIHOTO U3 HUX LIeJIMKOM 3aroJIHUTh AU3IEKTPUKOM (€=3).

OIIK-1.B.1

13

Ornpepenvre 3apsifi IUIOCKOTO CIIOASHOTO (€=7) KOHJeHcaTtopa C
romaaeo miactiH 50 cM? U paccTosiHMeM Mexny Humu 1 MM,
TOJK/IFOYEHHOT0 K UCTOYHUKY MOCTOSAHHOTrO HarpsbkeHus: 100 B.

OIIK-2.¥.1

14

BbIunc/iuTe HanpsyKeHHOCTD T0/IsT PABHOMEPHO 3apsKeHHOW 6eCKoHeuHOoMH
TJIOCKOCTH C TOBEPXHOCTHOM IJIOTHOCTBIO 3apszia
2 HKm/m2. Kakue wu3MepuTe/ibHble [JAaTUMKW TOZAOIUIA OBl IS
9KCIIepUMeHTaTbHOM (hPHUKCALIUU 3TOTO TTOJIS?

OIIK-2.Y.1

15

[Mpepnoxure  TeopeTUUeCKoe obocHOBaHHWe  MeToZla  pacuerta
pa3BeTBJ/IeHHbIX 3/IEKTPUUYECKUX Liereli ¢ MoMoILbio rpaBua Kupxroda.

OIIK-1.B.1




16

HasoBuTe  OCHOBHbIE  TapaMeTpbl  W3MEpPUTENbHBIX  TIPUOOPOB,
HEOOXOAUMBIX /11 9KCTIepUMEHTa/lbHOM TIpOBEpKH 3akoHa Owma st
TIOJTHOM 1]eTTx.

OIIK-2.3.1

17

PacchTaﬁTe, KaK H3MEHATCA TIIOKd3dHHdA HWAed/IbHOr0O BOJIBTMETPA,
MOAK/IIOYEHHOI'0 K KjIeMMdM HMCTOYHHKA TOKd, €CJ/IM YBE/IMUKUTH BHEIIHee
COTIpOTHUBJ/IEHHE LIEITH.

OIlIK-2.¥Y.1

18

Ompefienute, Kak BBIOpaTh ONTHUMAJBHYIO 3/I€KTPUUECKYI0 CXeMy |
npubOpel  AJIT  U3MEPeHWs  y[eIbHOTO  COTIPOTHBJ/IEHHSI  TOHKOTO
NIPOBO/IHUKA.

OIIK-2.¥.1

19

ITokaxkuTe Ha rnpumepe MOCTOBOM CX€eMbI YUTCTOHa, Kak MMpUMEHSeTCA
MeETO/, 6anch1/1p013K1/1 MOCTa a1 ornpenejieHus Hen3BeCTHOro
COTIpOTHBJIEHUS.

OIlIK-2.¥Y.1

20

OrjeHuTe BIMsIHUE BHYTPEHHEIr0 CONPOTUB/IEHUS UCTOYHUKA ToKa Ha KII/]
3aMKHYTOH 371eKTpUdecKoi 1ieru. [IpeioxuTte criocoObl ero MOBBIIIEHUS.

OIIK-1.B.1

21

OueHnTe, KaK WM3MEHHUTCS TIOTPELIHOCTb U3MepeHHUsl 371eKTPUUeCcKoro
COTIPOTHBJIEHUS] TIPOBOJHUKA, €C/IW TPHUMEHUTb MeTOJ| amMIlepMmeTpa-
BOJIbTMETPA BMECTO UCMO/Ib30BaHUsI LIU(PPOBOTO OMMETPa.

OIlIK-2.B.1

22

Uccnepyiite  3aBUCMMOCTb  TOJIE3HOM  MOLLHOCTH, BbIJeNsIeMOM Ha
BHEIIHEM COMPOTHBJ/IEHWW, OT BEJWUMHBI 3TOrO0  COMPOTHBJIEHUS.
BeiBeuTe ycioBUe, py KOTOPOM 3Ta MOLHOCTb JOCTUraeT MaKCUMyMa.

OIIK-2.B.1

23

PaccuuraiiTe crny ToKa KOPOTKOro 3aMblKaHUs McTouHuka ¢ 3/1C 12 B,
eC/Iv IIpU TNIOJK/II0OUeHUH K HeMy pe3ucTopa € COlpoTus/ieHueM 5 OM cua
TOKa B LIeT1 cocTaBsieT 2 A.

OIIK-1.¥Y.1

24

OLieHuTe TJIOTHOCTHL TOKA B MeJHOM IPOBOJHUKE CeueHueM 2 MM?, eC/v 3a
1 MUHYTY yepe3 ero TorepeyHoe ceueHre CTabWUIbHO MPOXoAuT 3apsiy 120
K.

OIIK-1.B.1

25

Paccuuraiite KIII ucrounuka toka c¢ J[C 12 B U BHYTpeHHUM
cornpotvsjieHreM 1 OM, ec/id OH ITUTaeT BHELIHIOK Liellb CONPOTUB/IeHUeM
5 Om.

OIIK-1.¥Y.1

26

OueHUTe  OTHOCUTEIbHYIO  TIOTPELIHOCTb  BBIYMC/IEHUSI  TeIIOBOM
MOIIIHOCTH, BbIZe/IIEMOM Ha pe3uCTope, eCIM CWhjla TOKa U3MepeHa
aMIiepMeTpoM C TOYHOCTBIO 1%, a HampsbkeHuWe BOJIbTMETPOM — C
TOYHOCTBIO 2%.

OIIK-2.B.1

27

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

OIIK-1.3.1

28

[aiite orpefeneHye  sBJAeHWS  S7eKTPOMAarHUTHOM  WHAYKIMKA |
copmynupyiite 3akoH Papagest.

OIIK-1.3.1

29

[MpoaHanu3upyiiTe  xapakTep  [JBWKEHWsS  3apsDKeHHOW  UaCTHIIb,
B/eTaloIleld B OAHOPOJHOE MarHUTHOe TIojie TIO[, OCTPbIM YIJIOM K
CUIOBBIM JTAHUSIM.

OIIK-1.¥.1

30

CpaBHUTe MarHUTHbIE CBOWMCTBA Jjua-, apa- U ¢eppoMarHeTUKoB. Kak oHU
BelyT ceOsi MPY MOMeI|eHUH BO BHEIIIHee HeOIHOPOJHOe MarHUTHOe T1oJie?

OIIK-1.¥Y.1

31

OueHuTe  CUTyalMI0:  CBEpXIIPOBOJsIee  KOJbLO  TMOMEL[aloT B
HapacTarolijee BHeIlIHee MarHUTHOe Tiojie. UTo Mpou30iiieT ¢ MarHUTHBIM
TIOTOKOM CKBO3b I/I0I1[a/Ib, OTPAHUUEHHYO KOsbLioM? OOOCHYHTE OTBeT.

OIIK-1.B.1

32

[Mpeanoxute $rznyeckoe 000CHOBaHKWE BO3HUKHOBEHUS BUXPEBBIX TOKOB
(TokoB @yKO) B MaCCUBHBIX MMPOBO/IHUKAX M HA30BUTE CIIOCOOLI OOPHOBI C
MOTepsIMHA YHEPTUU B MarHUTOTIPOBO/IAX.

OIIK-1.B.1




33

B kakux epuHuniax cucrembl CU u3sMepsieTcsi MarHWTHasE UHAYKLMS,
MarHUTHBIU MOTOK U UHAYKTUBHOCTb KOHTYpa?

OIIK-2.3.1

34

Ha3oBuTe OCHOBHblIE METOAbI W TIPUHIMITBI  SKCIIEPUMEHTATbHOTO
Habmozenust adpdekra Xosuia B MPOBOAHUKAX U TIOTYTIPOBOIHUKAX.

OIIK-2.3.1

35

[MokaxuTe HSKCMEpUMEeHTa/IbHbIN aArOpUTM OIfpejiesieHusi HarpaB/ieHUst
VHAYKLMOHHOTO TOKa C TIOMOIIbIO TMpaBuia JleHua (Mpu BABUTaHUU
MarHuTa B KaTyLIKy).

OIIK-2.Y.1

36

OrileHHTe TIOTPEIIHOCTb SKCIIePUMEHTATbHOTO pacyeTa HHAYKTUBHOCTH
peasbHOTO COJIEHOM/Ia KOHEUHOM [JTUHBI, €C/Id TIPUMEHHUTb K HeMy
dbopmyny st 6eCKOHEUYHO JITMHHOTO COJIeHOU/A.

OIIK-2.B.1

37

Uccnepyiite  3aBUCUMMOCTb, TIPE/ICTABJIEHHYIO TeT/el rucTepesuca
¢deppomarnetrika. Kak Ha OCHOBe TUIOLIAM TIET/M OL|EHWTh PaboTy Ha
repeMarHA4MBaHue oOpasia?

OIIK-2.B.1

38

PaccuuTaliTe MarHUTHBIM MOMEHT KPyroBOro BUTKa paguycom 10 cm, eciiu
CHJ/ia TOKa B HeM cocTtasJiseT 2 A.

OIIK-1.¥Y.1

39

PaccuuTaiiTe MHAYKLHMIO MarHMTHOTO MO/ B LieHTPe KPYroBOI'O BMTKA
pasuycoM 5 cM, 110 KOTopoMmy TeueT TOK 10 A. Beigenure usmepuTe/bHbIe
3a/jauM JJ1s1 SKCIIepUMEHTA/IbHOU ITPOBEPKU pe3yJibTaTa.

OIIK-2.Y.1

40

OueHuTe paguyC KpPUBU3HBI TPAeKTOPHMH TMPOTOHA, BJETAIOIIEr0 CO
CKOpocThbi0 10° M/C B OZIHOPOJHOE MarHMTHOE Tojie ¢ uHAyKumen 0.5 T
repreHAuKY/ISIPHO TUHUSIM UHIYKIWH.

OIIK-1.B.1

41

Onpezenure cUIy, C KOTOPOM OJHOPOJHOE MarHUTHOe IoJie MHAYKLUel
0.1 Tn pelicTByeT Ha NMpSIMOW INPOBOAHUK AJWMHOW 20 CM C TOKOM 5 A,
pacronoxeHHsIy nog, yriioM 30° K IMHUAM MOJIS.

OIIK-1.¥Y.1

42

Paccuuratite 3IC WHAYKMM, BO3HUKAIOLIYyID B TMPOBOJIOYHOU paMKe
nomiaaeio 100 cM?, ecii TIpOHU3BIBaOIllee eé MarHUTHOe TioJie yObIBaeT
co ckopoctero 0.05 Tn/c.

OIIK-2.¥.1

43

Paccuuraiite 3/1C caMOMHAYKLUMK B KaTyllIKe WHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMepHOM yObiBaHMy cujbl ToKa oT 10 A 10 2 A 3a 0.1 c.

OIIK-1.¥Y.1

44

OrieHrTe 3HEPIrUI0 MarHUTHOTO T10JIS COJIeHOU/Ia UHAYKTUBHOCTBIO 0.2 I'H,
eI Cwia ToKa B HeM paBHa 3 A. Kak M3MeHWTCs 3Ta 3Heprus IMpu
BBe/IeHUU JKeJIe3HOI'0 CepZieuHuKa?

OIIK-1.B.1

45

Cdopmynupyiite CUCTEMY ypaBHeHUH MakcBesna

3/IeEKTPOMAarHUTHOTO TI0JIsI B UHTerpaibHOU (opMe.

TSt

OIIK-1.3.1

46

OOBsICHUTe TIOHATHE «TOK CMeIleHWs» W (U3UUeCKyl TIPUUUHY, TI0
KOTOpOW 370 TIoHsiTHe Ob1s1o BBefieHo k. K. MakcBesuiom.

OIIK-1.¥.1

47

Ha3oBuTe OCHOBHbIe TlapameTpbl, OIMKCHIBAIOL[ME T'apMOHUYECKYHO
3/IeKTPOMAarHuTHYH0 BOMHY (Z/IHa BOJIHBI, YaCTOTa, (pa3oBasi CKOPOCTh).

OIIK-2.3.1

48

Bribepure criocob6 W cpefcTBa W3MepeHWN /i1 SKCIIEPUMEHTabHOTO
TIOZITBEPIK/I€HUS CYLL|eCTBOBAHUS 3/IeKTPOMAarHUTHBIX BOJH (ombIT ['eprja).

OIIK-2.¥.1

49

[aiiTe ompefeneHrie TIOHATHUIO KOT€PEHTHOCTH BOJH M Ha30BUTE YC/IOBUS,
HeoOXo/MMble 11 Hab/OZIeHUs1 CTalMOHapHOW HWHTep(epeHLIMOHHOM
KapTHHBL.

OIIK-1.3.1

50

Cdopmymupyiite npuHLun I'rolirenca-®dpenerns.

OIIK-1.3.1

51

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

OIIK-1.3.1




52

[Tpoananusupyiite Au¢pakiMoHHYH KapTuHy ®payHrodepa Ha OJHOM
memu. OT Kakux (pr3nueckux rMapamMeTpOB 3aBUCUT YIJIOBOE TOJI0XKEHHUe
JU(PPaKLMOHHBIX MUHUMYMOB?

OIIK-1.¥.1

53

CpaBHHUTE XapaKTePUCTHUKW eCTeCTBEHHOI0, YACTUUHO TIOISIPU30BAHHOTO U
TIJIOCKOTI0/ISipU30BaHHOrO cBeTa. OOBsicHUTe CyTh 3aKoHa Masoca.

OIIK-1.¥.1

54

OO6mbsicaUTE TIPUUKHY BO3HUKHOBEHUSI 0OBIKHOBEHHOTO u
HeOObIKHOBEHHOTO JTyueil TIpH SIB/IEHWH [JBOWHOTO JIyuyerpeoM/IeHUs B
OINTHUYEeCKU aHU30TPOITHBIX KpUCTasI/Iax.

OIIK-1.¥Y.1

55

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

OIIK-1.B.1

56

[TpeayiokuTe ONTHUECKWUH MeTO[ SKCIepUMEHTaTbHOTO — OTIpe e/ IeHUsT
KOHIL[eHTpal[UM OITHYeCKM aKTUBHOTO BelllecTBa (HarmpuMmep, pacTBopa
caxapa).

OIIK-1.B.1

57

B kakux egunuiiax cuctembl CY u3MepsieTcst onTrdeckasi pasHOCTh X0/1a U
KaK BBIUMCJISIeTCS pa3peliarolijasi CltocoOHOCTb JUPPaKLMOHHON PeLeTKu?

OIIK-2.3.1

58

HasoBute METO/[bI 9KCIIePUMEHTA/TbHOTO IOy YeHUS
TUIOCKOTIO/ISIPU30BAaHHOTO ~ CBETa, MCIOJb3yeMble B ylabopaTopHOI
TIPaKTHKe.

OIIK-2.3.1

59

HasoBute OIITHU4YeCKHe cpeacTBa u CHUCTeMBbI (HOJ'IHPI/IBHTOPBI,
KOMHEHC&ITOPBI), MpuMeHsieMblIe [1Jid dHa/IM3a COCTOSIHUSA T10JIApU3aliin
CBETOBOI'O ITyUKad.

OIlK-2.3.1

60

Onpefenmute OPSJOK AeWCTBUM /1/1s SKCTIePUMEHTATbHOTO PacyueTa JJ/TUHBI
BOJIHBI CIEKTPaJbHOW JIMHUM TIPY TIOMOLM TOHMOMEeTpa U TIPO3pauHOit
JU(PPaKLMOHHOW pelleTKU.

OIIK-2.Y.1

61

[TokakuTe, Kak c(hOpMy/JMpOBaTh 3ajauy [JJjsi SKCIepUMeHTa/lbHOU
TPOBEPKU BBINOTHEHUS 3aKOHa bprocTepa rpu MajleHdy CBeTa Ha TPaHuULly
paszesna IByX JWU3/1eKTPUKOB.

OIIK-2.¥.1

62

VccnepyiiTe, KaK CKakeTCsl HA TOYHOCTH KOCBEHHOT'O W3MepeHUs JIJTMHbI
CBETOBOM BO/HBI C TIOMOILIbI0 Ourpusmbl @DpeHesisi HETOUHOCTb B
V3MepeHUH PacCTOSIHUS MeXXly MHUMbIMY KOT€peHTHBIMU UCTOYHUKAMHMU.

OIIK-2.B.1

63

PaccuuraiiTe onTUUeCKyrO pa3sHOCTb XOJa JBYX KOI€PEeHTHBIX CBETOBBIX
BoH JyavHOM 600 HM, eciiM Ha SKpaHe B TOYKe UX Ha0KeHUs
HabmofaeTcst TpeTUii MHTep(hepeHLIOHHbIN MaKCUMYM.

OIIK-1.¥.1

64

OueHUTe MUHMMA/bHYIO TOJMIUMHY MbLIbHOW muieHKU (n = 1.33), mpu
KOTOpOM OHa OyzeT Ka3aTbCs KpacHOUW (A = 650 HM) rpu HabMOIeHNN B
OTPaKeHHOM CBeTe I10/; HOpMa/IbHbIM YTJIOM Ta/leHuSsI.

OIIK-1.B.1

65

OrieHHTe TMOTPELIHOCTh BBIUMCIEHUS pPajudyca KPHWBW3HBI JIMH3bI U3
YCTaHOBKH /151 Hab/roieHust Kosiel] HbloToHa, eciv paguyc 5-T0 TeEMHOTO
KOJIbL]a U3MepeH paBHbIM 2.5 MM, a /i/TMHa BoJiHBI cBeTa 500 HM.

OIIK-2.B.1

66

Paccuuraiite mepuof AudpakLMOHHON pelleTKH, ecyid AudpaKLMOHHbIN
MaKCMMyM BTOPOrO MOpsifika [Jii MOHOXPOMAaTHYeCKOro CBeTa C JI/TMHOM
BosiHbI 500 HM HabsojaeTcst o, yriaom 30°.

OIIK-1.¥.1

67

Bbibepure MaTeMaTWUeCKMM ammapaT M pacCuMTaTe yroj JuUdpakiiyu,
COOTBETCTBYKOIIMM TJaBHOMYy MaKCUMyMy TpeTbero Tiopsijika /st
MoHOXpoMaThueckoro cera (A = 400 HM), Majarwolero HOPMaJbHO Ha
peLIeTKY C IMepruojoM 2 MKM.

OIIK-2.Y.1




Ouennre HaOOMBIINIK TIOPSIIOK CITEKTPa, KOTOPBIA MOXKHO HaOJIOAATh C
68 | momolipio AudpakioHHON pelieTku, umetoreid 500 wrpuxoB Ha 1 MM, | OIIK-1.B.1
TIPU OCBeIlleHNY ee CBETOM C JIJTMHOW BOJIHBI 550 HM.

Paccuuraiite VHTEHCUBHOCTh TIJIOCKOMOJISIPU30BAaHHOT O CBeTa,
MpoLlefliero yepe3 aHaau3aTop, €eCAU Yroj MeXAy IJIOCKOCTSIMU
69 | monsipu3anuMy  moJsisspU3aTtopa YW aHaiau3atopa  coctaBiser  60°. | OIIK-1.Y.1
VHTeHCUBHOCTD Ta/iarollero Ha IMoJisipyu3aTop eCTeCTBEHHOTO CBeTa paBHa
L.

Ouenure yron bproctepa s rpaHuLibl pa3zesia Cpefi «BO3AYyX — CTEKJIO»
(mokaszaresb rpenomsieHust crekia n=1.5). [log KakuM yriioM CBeT A0J/DKeH

70 . OIIK-1.B.1
MajiaTh Ha TIOBEPXHOCTb, UTOObI OTPaKEHHBIM Jiyd ObUI TIOJHOCTBIO
TI0JIIPU30BaH?

PaccuuraiiTe, Ha Kakoil yroj OTK/JOHUTCS Jy4d CBeTa IMPH MPOXOXKIEHUU
yepe3 CTEKJAHHYIO MPU3MY C mOpesoMmyadgommm yriaoM 30°, ecau yu
71 | P yro Tprsmy € Tip oMy ’ YT onK-2.y.1

rajaeT Ha rpaHb MPU3MBbI [epreH uKy/IApHO. [lokasarens rpesoMieHus
CTeKJ/1a IIPUHATH paBHbIM 1.5.

PaccuuraliTe mocTossHHYrO Bepge A/ JuaMarHeTuKa, eC/d TIpU [JIMHE
72 | obpasija 5 cM ¥ MarHUTHOM MH/YKIUM BHeliHero mojs 0.2 T mmockocts | OIMK-2.B.1
MO/ISIpU3aLiK MPOXO/AILero cBeTa moBopaurBaeTcs Ha 10°.

OLeHUTe YacTOTy 3/IeKTPOMarHUTHON BOJIHBI B BaKyyMe, ec/id eé IjiMHa
73 | BomHbI cocTaBisieT 3 cMm (pmuanazoH CBY). B kakux emununax CU | OIIK-1.B.1
V3MepsIeTCsl BOJIHOBOEe YMCJIO /ISl 9TOU BOJHBI?

Paccuuraiite  (asoByl0 CKOpPOCTb  3/IEKTPOMarHWTHOM  BO/JHBI B
74 | HeMarHUTHOU cpefie (p=1), AWAMeKTpyUYecKasi NpoHuiaemMoctbs kKotopoit | OIIK-1.Y.1
e=4.

OuennTe paspellamIyl0 CrOCOOHOCTh  AWGPAKLMOHHON  pelleTKu
75 | mmpuHOM 2 cM, umeromied 250 mwTpuxoB Ha MwumMMeTp, B criektpe | OIIK-1.B.1
BTOPOTO MOPSiAKa.

[TepeyeHnb TeM /IS BBIMOJHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM paboThI TIpeiCTaB/IeHbI B
Tabviie 17.

Tabsuiia 17 — IlepeueHb TeM /i1 BBITIOJTHEHHSI KYPCOBOT'O MPOEKTa / KYPCOBOM pabOTEI

Ne /i [TpyMepHbIi NepeyeHb TeM /ISl BBIMOJIHEHHSI KYPCOBOTO TIPOEKTa/ KyPCOBOM
o
paboThI

YueOHBIM I7IAHOM He MpelyCMOTPeHO

Bomnpockl /i1 TIPOBEZIEHUS] TIPOMEKYTOUHOW aTTecTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbI B Tabmuie 18.

Tabnwviia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB /it TECTOB

N Kog

o o

i [IpyMepHBbIii TepeyeHb BOMIPOCOB /151 TECTOB VH/JUKaTOP
a




Kakasi Oyger TpaeKTOpWsi y YaCTHLbI, ABIWKYIIEHCS PaBHOMEPHO C
TIOCTOSIHHBIM T10 Be/TUYMHE YCKOPEeHUEM.
1) IIpsimast mMHUA

2) JIunus ¢ nepernbom OIlK-1.¥.1
3) ITapabosa

4) OKpY’>KHOCTh

Otser: 4

Onpepienute, Kakasi U3 IpeJCTaB/JeHHbIX (PU3NUECKUX BeIMUMH HMeeT

eZIMHULlY U3MepeHHs], COBMNAJAaroLyt0 C eJUHULIeN U3MepeHUs CUJIbI.

1) Ummnynibc

2) Yckopenue OIlK-2.3.1
3) Bec

4) YrnoBasi CKOPOCTb

Otser: 3

YTo rnpou3oiET mocsie abCoFOTHO HEeYNpYToro yAapa YacTHL] MacCaMu

m, = 4m, U C KUHeTUYeCKUMHU 3Heprusmu T, = 6T,. Yactuiia ¢ maccoi

m, AiBUrajaach BIIPaBo, a YacTHL|a C MaCCOM M, — HaBCTpeuy YacTulie C

Maccou m;.

1) Yactuup! OyayT JBUraThCS BIIPABO OIIK-1.¥.1
2) Egunas yactuiia OyZietT ABUraThCs BJIEBO

3) YacTuiipl Oy1yT TOKOUTHCS

4) Yactuupl OyAyT ABUraThCs B IPOTHBOIIO/IOXHbIE CTOPOHBI

OtBer: 2

[TpoaHanusupyiite, Kakod OTBeT SBJS€TCS IPaBWIbHBIM Ha BOIPOC:

«UeMy paBHa CyMMa BHYTPEHHUX CWJI, AEWCTBYIOLIUX MEXAY TelaMu

3aMKHYTOM MeXaHW4YeCKOM CUCTeMBbI?»

1) VI3meHeHNIO HEPryuy CUCTEMBbI OMNK-1.B.1
2) Hymo

3) Vi3MeHeHuIO UMITyJIbCa CUCTEMBbI

4) Y CKOpeHHUIO 11eHTpa MacC CUCTeMbI

OtBer: 2

Yro mpou3oieT C MOMEHTOM WHepLMH CBUHLIOBOIO LIWIMHApPA
OTHOCHUTEJIbHO OCH, COBMAJarwllell C ero TeoMeTpUYecKOW OChbHO

CUMMeTPUH, eC/IU LWIWHAP CIUTIOLIUTE B IUCK?

1) He n3menurcs OINK-1B.1
2) YBemuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIO

OtBer: 2

YKakdTe BEepHYI0 3allChb YypaBHEHHs [MHaMUKU BpaljaTeabHOro

JIBYDKEHUSI.

HDM=Jow

2)e=M/ OIlK-1.3.1
3)M=L-w?

4) L =r'p-sina

OtBeT: 2




YKakuTe, ueMy paBeH MOMEHT WHEpPLIMM TOHKOTO oOpyda mMaccod m u
paauycar.

1)J=m-1%12

2)J =m-1?/2

3)J=m-T1?3

4)J =m-r?

OtgerT: 4

OIIK-1.3.1

BribepuTe (¢pa3y, COOTBETCTBYIOLIYIO TIepBOMYy 3akOHY HbloTOHa:
«[lepBbiii 3aKk0H Hbl0TOHA yTBEp)KJaeT...»

1) ®akr cymiecTBOBaHUS aOCO/TIOTHOTO ABW)KEHHS

2) Cy1ecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCYETa

3) ®akT Ccy1ecTBOBaHUSsI HEMHepLMaAbHbIX CCTEM OTCUYETa

4) ®aKT CyleCTBOBaHMS ITPUHLUIIA OTHOCUTENIBHOCTH ["anunes

Ortsert: 2

OIIK-1.3.1

PaccuuraliTe BenMUMHY MOJYJISi MaKCUMaabHOW BeJIMUMHBI yCKOPEHUs
TOUKHU, [BI)KEHHe KOTOPOM OMUCHIBAeTCsl ypaBHEHHEM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-2.3.1

10

Beibepute ¢opmyiy, onpeensionyl0 BeJUUMHY (a30BOM CKOPOCTH
BOJTHBI.

Duv=wk

2)v =k

3Jv=kA

v =wk

OtBert: 4

OIIK-2.Y.1

11

PaccuuTaiite, yeMy paBHa paboTa KOHCEPBAaTHBHOM CHJIbI 10 3aMKHYTOM
TpaeKTopuH (110 Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUTM TIOTEHLIMAILHOW SHEPTUn

2) IlponoproHanbHa NpUpaLLeHUI0 KNHEeTUYeCKOW SHeprun

3) PaBHa Hy/t0

4) 3aBUCUT OT CKOPOCTH JBUKEHUS

Ortser: 3

OIIK-1.3.1

12

Kakas 13 mepeuncrieHHbIX (PM3UUYECKHX BeJMYMH UMeEEeT pa3MepHOCThb
(xr-m)/c??

1) MomeHT cubl

2) MoMeHT uHepLuu

3) MomeHT umnyJibca

4) Cuna

OtBert: 4

OIIK-1.3.1

13

Korpa TtaHreHnmasbHOe YyCKOpeHMe paBHO HYy/IH0, a HOpMaslbHOe
YCKOpeHue MOCTOSIHHO, TO TaKoe [IB)KEHUe Ha3bIBaeTCH ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otser: 4

OIIK-1.3.1




14

Bribepure mpaBusibHBIN 0TBeT. Kak M3MeHsieTCss MOAy/Ib CKOPOCTH TIpU
MIPSIMOJIMHEHOM JIBW)KEHUH, eC/IM 3aBUCHMMOCTb TMPOMIEHHOTO TeJIoM
IIyTH OT BpeMeHH 3a/ilaHa ypaBHeHueM: S = 4 + 15t% + 37

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHMMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otser: 3

OIIK-1.3.1

15

Kak BbruMc/isieTcss MOMEHT UHEpLMK MaTepuaabHOU TOUKHU?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-r2

OrtBeT: 4

OIIK-1.¥Y.1

16

Kak coOTHOCSITCSI MOMEHThI MHepLIMU AucKa J1 v unuHapa Ji, KoTopbie
VMIMEIOT PaBHbIe MacChl U pajuyChl?

1) Jo=Ju

2)Jn > i

3)Jn>2-Ju

4 Jn > Juy/2

OtgeT: 1

OIIK-1.3.1

17

Halizute oTHOLIeHHe Mpou3BeieHHbIX paboT (A,/A,), ecnu JBa JUCKa C
paBHbIMHU MaccaMu U paguycamu R; u R, (R; = 2R,) packpyuuBarT U3
COCTOSTHUSI TIOKOSI [I0 O/IMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Ortser: 3

OIIK-1.¥.1

18

Kakol yuéHblii co3za/1 CrierjialbHy0 Teopuro oTHocutensHocTH (CTO)?
1) l'anuneit

2) DUHIITeHH

3) JlopeHry

4) bop

Ortser: 2

OIlIK-2.¥Y.1

19

BribepuTe ypaBHeHHe, OMUCHIBAOIee TapMOHUYECKHe KOyieOaHusl.
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)

OtBer: 2

OIIK-1.3.1

20

[Ipoananu3upyiiTe, NMpU KAaKOM YyCJIOBUM B CHUCTEMe, COBepLIarolein
BBIHY)K/IeHHble KojiebaHus, Oyzer HabmogaThcs pe3oHaHC (w, —
COOCTBEeHHas YaCTOTa,  — YaCTOTa BBIHYK/IAIOITeH CUIIbI)?

1) o >> o,

2) 0> w,

3) o=,

4) 0 <<,

OtBeT: 3

OIIK-1.3.1




21

Bribepurte, Kakasi pu3rueckasi BeJIMUMHA U3MEHSIeTCS TI0Zl BO3/IeMCTBHEM
CUJIbI Ha TeJI0 COT/IaCHO BTOPOMY 3aKOHY HbIOTOHa.

1) MonsipHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepL1r

Otser: 2

OIIK-1.3.1

22

BribepuTe, B Kakoil cucTeMe TeJl TOJIHBIA MOMEHT UMITy/IbCa OCTaeTCst
TTOCTOSIHHBIM.

1) 3amMKHYyTOM

2) HesaMKHYyTOH, Tjle CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIHO

3) HezaMKHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHJI ITIOCTOSTHHA

4) He3amMKkHyTOU

Otser: 1

OIIK-2.3.1

23

Ykaxkure, paboTa KakoW W3 TepeurC/IeHHbIX CHJI paBHA HYJIFO TIpU
3aMKHYTOW TPaeKTOPHUU JIBW)KEHUSI Tesa.

1) Bsiskoro TpeHus

2) Cusibl TpeHUsI KaueHUst

3) Tsrotenus

4) Cunbl TpeHUS] CKOMTbXXKeHUST

Ortser: 3

OIIK-1.3.1

24

Uemy paBHa Be/lWYMHA YCKOPeHHsI CBOOOJHOrO MajieHust g Ha BHICOTe
HaJ, TIOBEPXHOCTbIO 3eM/d, paBHOW paguycy 3emnu? BenuuvHy g
BOJIM3U TIOBEPXHOCTH 3eMJ/TU TIPHUHATH paBHOU 9,8 M/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.3.1

25

[Ipoananu3upy¥ire, KaK V3MEHUTCS Mepuoz, KosiebaHui
MaTemMaTUyeckoro MasTHHKA, eC/Id JJIMHY ero rnojpeca yBeIuuuTb B 9
pas, a Maccy rpysa — yBeJWYUThb B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasza

3) YmenblnTCs B 2 pasa

4) YMeHbIIUTCS B 4 pasa

Ortser: 1

OIIK-2.¥.1

26

O1eHUTe 3/1EKTPOEMKOCTh TJIOCKOTO BO3AYIIHOTO KOH/EHCaTopa, eCiu
paccTosiHie MeXAy ero oOKiaZkaMd yBequuuTb B 9 pa3, a obiacTb
MeXX1y 00K/Ia[KaMu 3a/IUTh JUCTU/UTUPOBAaHHOMN BooH (& = 81).

1) YmeHnbmrcs B 4 pasa

2) YBenuuuTcs B 4 pasza

3) YBenuuutcs B 9 pas

4) YBenuuurcs B 12 pa3

Ortser: 3

OIIK-1.¥.1

27

Ha3soBurte BelriecTBa, KOTOpPbIe MMPU OOBIYHBIX YCIOBUSAX TIPAKTHUECKU HE
MIPOBOJST 371eKTPUYECKUM TOK.

1) IlpoBogHUKH

2) ITonynpoBoJHUKH

3) [lnatuHa

4) I3 1eKTPUKU

Otsert: 4

OIIK-1.B.1




Kak HarpaBJ/IeHbI CUJIOBbIE JIUHUU HarpsDKeHHOCTH
3/IeKTPOCTaTUYECKOT0 TIOJIsl, CO3JaHHOTO TOUEYHBIM OTpHULIATeIbHBIM
3apsa0oM?

1) 3akpyuuBarOTCsi BOKPYT 3apsijia

28 2) K sapsity OIlIK-2.B.1
3) 3akpyurBarOTCS BOKPYT 3apsifia [0 4aCoOBOW CTpeJIKe
4) 3aKpyuMBarOTCS BOKPYT 3apsifja IPOTHB YaCOBOU CTPEe/IKU
Ortsert: 2
MoxeT /4 yacThlla MMeTb 3apsifi, BeJWudHa Kotoporo B 1,5 pasa
OoJiblile 371eMeHTapHOTO 3apsiza?
1) Moxet
29 | 2) Hert, He MoXeT OIlK-1.3.1
3) MoxeT, HO TO/IBKO eC/H 3apsf, OTpULIaTe/IbHbIN
4) MoeT, HO TOJIbKO eCJIv 3apsi/] TI0/I0XKUTeTbHbIN
Otser: 2
UeMy paBeH IOTeHLHa 3/IeKTPUYECKOro IoJis?
1) TToTeHMaIBEHON 3HEPryMY eAVMHUYHOIO IOJIOKUTETbHOrO 3apsija Win
OTHOILIEHHIO TTOTEHLIMATbHOM SHePrUU K 3apsify
2) PaboTe cua 1osisi IO TiepeMeIIeHNI0 eAMHIUYHOTO T0JI0XKUTETEHOTO
30 | 3apsa U3 AAHHOKN TOUKH T10J1s1 B 06CKOHEUHOCTh OIIK-2.B.1
3) Cune, geicTByIOLEHM Ha 3apsifi, IOMelleHHbIM B JAHHYI0 TOUKY TOJIsI
4) Kunetnuecko 3Hepruv MpoOHOr0 TOUEUHOTO eJUHUYHOTO 3apsija B
JlAHHOM TOUKe T10JIs1
Otser: 2
Harnummre dhopmysny 3akoHa Oma B guddepeHiraabHoi Gopme.
HR=UNI
31 |2 R=QIA OTK-1.B.1
3)j=0cE
4HR=P/1
Otsert: 3
Havigute  mpaBwibHOe — Ha3BaHMe  [Uid  BEKTODHOM  CHJIOBOM
XapaKTePUCTUKU 3/IeKTPOCTaTUUeCKOro TOJIs.
1) IMoTenuman
32 | 2) HanpsbkeHHOCTb OIIK-1.3.1
3) Unpykuus
4) 3apsz,
OtBer: 2
OueHuTe, KaKk U3MEHUTCS CH/a 3JIeKTPOCTaTUUYeCKOro B3avMOJeNCTBUS
JBYX TOUEUHBIX 3aps/iOB, €C/UM OAUH M3 HUX YMEHBbIIWTh B 4 pasa, a
pacCTosiHUe MeXKJy HUMHU YMEeHBIIUTh B 2 pa3a.
33 1) Ymenbmrcs B 8 pas OIMK-1.3.1
2) YMeHbIIWTCS B 2 pasa
3) YmenbluuTcs B 16 pa3
4) He uameHUTCS
OtBert: 4
OrueHure, Kak 3aBUCUT 3JIeKTpHUYeCKas NPOBOJAWMOCTb MPOBOJHUKA OT
TIPUIO’KEHHOW K HeMY pa3HOCTH MOTEHLIUAJIOB.
1) IIpssiMmo mponopLMOHANIBEHO
34 | 2) [IponopiiMoHaNIbHO CTeMeHU OT Pa3HOCTU MOTeHIUAI0B OIlK-2.3.1

3) [IponopioHanbHO KBaAparty
4) He 3aBUCUT
Otsert: 4




35

Ykaxure (U3MUeCKyH0 BeIMUMHY, KOTOpas HMeeT Ty >XKe eJUHULLY
V3MepeHUs], UYTO U HarpshKeHHe.

1) HarnpskeHHOCTB

2) [IpoBoAMOCTH

3) 31C

4) ConpoTuB/ieHHe

Ortser: 3

OIIK-2.3.1

36

Kak  HasbiBaeTcsi  BelMUMHA  HAMNpsDKEHHOCTHM — TOJs,  eC/u
HaMarHM4eHHOCTb  (peppoMarHeTMka oOpamiaercs B Hy/db U
HamnpsUKeHHOCTb  TOJsl  HampaB/ieHa  MPOTUMBOMOJIOKHO — TIOJIHO,
BbI3BaBIlIeMy HaMarHUUMBaHue?

1) I'ucrepesricoMm

2) KospuutuBHOM cunou

3) [Monsipuzaijueii

4) MarauToBWXYI1Lleld CUNI0N

Ortsert: 2

OIIK-1.3.1

37

OrleHuTe, TI0 KaKOM TpaeKTOpuU Oy/leT ABUTaThCs B MarHUTHOM IIOJIe
yacTulia, JeTsIias C MOCTOSSHHOM CKOPOCThbIO BZIOJIb JIMHWM MarHUTHOMN
WHAYKLUU?

1) OKpy>XHOCTb

2) Ilpsmas

3) OBasnoup

4) Dnnuarc

Otser: 2

OIIK-1.3.1

38

B kakux efuHuLIaX U3MepsieTCsl HalpsUKeHHOCTh /IeKTPUYeCKOro ToJs?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.B.1

39

YCTaHOBUTE COOTBETCTBHE MEXKIY MaTepUajioM TIPOBOJHUKA W €ro
3JIEKTPOIIPOBOAHOCTHIO:

Marepwuan DJIeKTPOIIPOBOAHOCTE (0, 1/(OM-cm)
A) Metann 1)>10-15-10"1°
B) IMonynipoBogHUK 2)1071°-103
B) [lns/1eKTpUK 3) 104 - 108
OtBeT: 1-B,2-B5,3-A

OIIK-1.3.1

40

OueHUTe, KaK COOTHOCSITCS YIJIbI TTaJieHUsi o U OTPa>kKeHHsl () cBeTa?
1) a>>@

2)a >

3a=0

Ha<o

OTBeT: 3

OIIK-1.¥Y.1

41

[TpoaHanu3upyiiTe, ueMy paBeH abCOFOTHBIM T0Ka3aTesib MpeloMIeHUs
Ccpefibl C [W37eKTPUYEeCKOW ITPOHULAeMOCTbl0 € = 16 M MarHUTHOMN
MPOHULIAEMOCTBIO | = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

Otser: 3

OIIK-2.3.1




42

YKaxkuTe siBjieHHe, KOTOpOoe UMeHyeTcsi UHTepdepeHLiveli BOIH?

1) OrubaHue Bo/THaMH TIPEIATCTBUN

2) Hanoxenwe papyr Ha JApyra BOJIH, WYX OT KOTePEeHTHBIX
VICTOYHUKOB

3) Ork/ioHeHHe BOAH  OT  [epBOHAYa/bHOIO  HallpaB/IeHUs
pacrpoCcTpaHeHUs! MpY Nepexo/ie U3 OJHOW CpeJibl B IPYTYIO

4) 3aBucuUMOCTb (ha30BOI CKOPOCTHU OT [I/TUHBI BOJIHBI

Ortsert: 2

OIIK-2.3.1

43

[TpoaHanu3upyiTe, KAKUM JIOJDKEH ObITh YTOJT MaJileHusi CBeTOBOT'O JTyya,
YTOOBI OTPA>KEHHBIH JIyd COCTABJIS/I C MaZaroImmM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

OIIK-1.3.1

44

OueHuTe ONTUUECKYIO J/IMHY MyTH L M3 0/IHOM TOYKU B JPYIYIO, €C/U
paccTosiHue MeXAYy ABYMsI TOUKAaMHM TIPO3PAauyHOM AU3JIeKTPUYECKOU
cpenbl S = 4 M. [Tokasartens ripesioMmieHys cpefbsl n = 1,5.

1)5m

2)6m

3)7m

4H1lwm

OtBer: 2

OIIK-2.Y.1

45

5t 00BbsiCHEHUST KAKOTO sIBJIEHUSI MOKeT OBbITb WCIOJTb30BaH TPUHLIUTI
IotireHca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) [Monsipuzaiius

4) KopnyCcKy/nsipHO-BOJTHOBOM 1yann3m

Otser: 2

OIIK-1.3.1

46

[lpoaHanu3upyiite, uyeMy paBeH [epUOJ  pelleTKH, KOorja
AvQpakLoHHas peleTka cofep>xut 200 ITPUXOB HA MUUIUMETP.

1) 100 mxkm

2) 500 MKM

3) 200 MKkm

4) 5 MKM

Otser: 4

OIIK-1.¥Y.1

47

[TpoaHanu3upyiiTe MHTEHCUBHOCTb CBeTa MpU  HUHTepdepeHLH
O/IMHAKOBBIX BOJIH C MHTEHCHUBHOCTBIO | OT KOrepeHTHBIX UCTOYHUKOB B
TOUKe, B KOTOpPOM pa3HoCTh (a3 paBHa 2-m-N (N =0, 1,2, ...)?

1) 41

2) 31

3)I

40

Otser: 1

OIIK-1.¥.1




48

YTro W3 MEepeurcIeHHOTO SIBISeTCS OCOOEHHOCTHIO CUJIOBBIX JIMHUN
MarHUTHOTO MOJISI?

1) CrnoBble TMHUY MarHUTHOTO MOJIs1 BCEr/ia 3aMKHYThIe

2) MarHuTHble CWIOBble JIMHWUA HAUMHAIOTCS Ha MAarHUTHBIX U
3aKaHUYMBAIOTCS HA 3/IEKTPUUYECKUX 3apsifax

3) MarHuTHble CWIOBble JIMHUM HAUMHAIOTCS W 3aKaHUMBAIOTCS Ha
MarHUTHBIX 3aps/jax

4) MarHuTHble CU/IOBble JIMHMM HAuMHAIOTCA U 3aKaHYMBAKOTCS Ha
3/7IeKTPUUECKUX 3apsifiax

Otser: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ, KakKOW reoMeTpruyeckoil (UIypoil MOXKHO OMucaTh
TPAaeKTOPUIO [IBWD)KEHHSI 3apsDKEeHHOM YacTULbl, JBUTaloLLeicsi Tof,
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHASAM MarHUTHOM UHAYKLWU.

1) OKpy>KHOCTb

2) ITapabosa

3) I'uriepbosa

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrleHUTe CTereHb ToJIsIpr3aliuu P cBeTa, ec/ii CBET Tpe/cTaB/sieT CO00M
CMeCh eCTeCTBEHHOI'0 CBeTa C TJIOCKOTIO/ISIpU30BaHHbIM. IHTEeHCMBHOCTh
MO/ISIPU30BAHHOTO CBeTa B JIyue paBHAa MHTEHCUBHOCTU €CTeCTBEHHOI'O
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-2.B.1

51

PaccuuTaliTe Moka3aTesnb MpeoM/IeHHs BelljeCTBa, eC/id CKOPOCTb CBeTa
MpU Mepexojie Jydya U3 BO3AyXa B HEKOTOPOe BellleCTBO YMeHbIIIU/Iach
Ha 20%.

11,2

2) 1,25

3)0,2

4) 2,2

OTBeT: 2

OIIK-1.3.1

52

PaccuuraliTe yron MexJy OINTHYeCKUMM OCSIMU TOJsipu3atopa |
aHanusaropa. [IpyM TIPOXOXKJEeHWW CKpelleHHBbIX [o/sipu3aTopa U
aHa/IM3aTopa UHTEHCUBHOCTh CBETAa YMEHbIIIW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OTBeT: 2

OIIK-1.B.1

53

[Tpoananu3upyuTe, KaK U3MEHUTCS BeJIMUYMHA MarHUTHOM MHIYKLMK Ha
OCHU [J/IMHHOTO COJIEHOWJA, €C/id TOK B HeM YyBe/JWuYuTb B 4 pasa, a
IJIOTHOCTb HAMOTKYA BUTKOB YMEHBIIUTh B 2 pasa?

1) YBenuuurcs B 2 pasa

2) YBenuuuTcs B 9 pa3

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Otser: 1

OIIK-1.B.1




54

YKakuTe, KaKoe TeJji0 SIB/sIeTCs] abCOTFOTHO U€PHBIM TEJIOM.
1) IMorsnowjaeT Bce najaroiiee Ha HETO U3MyUYEHUEe

2) OTpaxkaeT Bce majaroliee Ha Hero usayueHue

3) 3nyuaeT B peHTTeHOBCKOM /ihara3oHe

4) VI3nyuyaeT B BUJIUMOM Juaria3oHe

OtBerT: 1

OIIK-1.¥Y.1

55

Y Kakoro 13 Tes OTpakaTesibHasi CTOCOOHOCTh O/1M3Ka K HY/TH0?
1) IIpo3pauHoro

2) 3epKanbHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-2.Y.1

56

Ouenure, BO CKOJbKO pa3 yBeIMuW/Iach SHepreTMyeckas CBeTHMOCTb
abCOTFOTHO UepHOro Tejia Mpu ero HarpeBanwu ¢ T; = 1000 K g0 T, =
3000 K.

1) B 72 pa3a

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.¥.1

57

Bribepure, Kakasi popMysia HanboJiee TOUYHO OIMHCHIBAET CIIEKTPaTbHYIO
TJIOTHOCTb SHEPreTHYeCKON CBeTUMOCTH abCOTFOTHO UepHOT0 TeJia.

1) ®opmyna Pepmu-/lnpaka

2) ®opmyna bose-DitHilTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Ortser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJsseTCs paBHOBECHbIM?

1) Anbda-, 6eta-, raMMa-U3TyUeHUsT

2) TeroBoe u3nyueHue

3) JlazepHoe U3nyueHre B BUJUMOM U MH(PAKPACHOM Auaria30Hax
4) TopMO3HO€e pEeHTTeHOBCKOe H3/lyueHne

Ortser: 2

OIlK-2.3.1

59

YKaKUTe 3aKOH, KOTOpBIA OTpeJesisieT T0J0KeHHe MaKCHMyMa
M3/Ty4aTesibHOW CrIoCOOHOCTU abCOJIIOTHO UepHOro Tesjla TIPW 3a/j[aHHOM
abconroTHOM Temmeparype.

1) 3akoH Credana-bonbimana

2) IepBbiii 3aKoH BrHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.1

60

Ykaxkute popmyy, orpesessitolyi0 SHePTHI0 CBeTOBOTO KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4 E=hv=hc/A

OrtBeT: 4

OIIK-1.3.1




61

[TpoaHanu3upyuTe, Kak H3MeHseTCS CWIa TOKA HacCbleHUs Ipu
(oTos(pexkre B Cyyae yMeHbILEHUs CBeTOBOIO IOTOKA MaZaroLero
CBeTa MOCTOSIHHOM JIJIMHBI BOJTHBI.

1) YmeHnbI1aetcs

2) CHavasia yMeHbLIaeTcs, 3aTeM yBeJTNUMBaeTCs

3) CHauasia yBe/IMUMBAeTCs], 3aTeM yMeHbII1aeTCsl

4) ChHauana ocTaeTcst IOCTOSIHHOM, a 3aTeéM YMeHbIIaeTCs

Ortser: 1

OIIK-1.3.1

62

[IpoaHanu3upyiiTe, uTO TMPOU30OMAET C KHWHETUYECKOW SHepruen
(bOTO3/1eKTPOHOB, eC/id, He MeHsid 4YacTOThl TaZalolllero CBeTa,
YBe/IMYUTh ero0 UHTEHCUBHOCTH B 2 pa3sa.

1) YmenbmTCs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurcs B 2 pasa

Ortser: 3

OIIK-1.3.1

63

OrieHUTe BeMMUMHY KpacHOW rpaHullpl (oTodddekra (B repuax) st
KaTo/a, U3r0TOBJIEHHOI0 13 Bob(dpaMa ToMMHON 2 MM. KaTos noKphbIT
cnoeM okcuzia Oapus. PaboTa BbIXOZIa 37IEKTPOHOB C TIOBEPXHOCTH
KaTo/ia paBHa 2 3B. INocrosinHas [Tnanka — h = 6,6-10734 [Ix-c. 3apsf
3neKkTpoHa — e = 1,6:1071° K.

1) 3,2-10% I'y

2)4,8-10"5 I'y

3)4,8:104 T'y

4)4,8-108 I'y

Otsert: 1

OIIK-1.3.1

64

Kakum o6pa3om 3aBucuT paboTa BbIXOJa 3/I€KTPOHA C TOBEPXHOCTU
KaTo/ja U3 KaZMUs1 OT YaCTOTHI Najaroljero ceera?

1) IIpsiMmo MpoNoOpLIMOHAIBHO YacToTe

2) ITpornop1iMoHaNBHO YCKOPSIOLLeMY HarpshKeHUIO

3) [IponopioHanbHO KBaZipaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

OIIK-1.¥Y.1

65

[Mpoananu3upyiite, Oyzer s HabmogaTbcss HoToaddexr, ecmu
TUIaCTUHKY W3 JlaHTaHa oOJyyuaTb CBETOM C [yIMHOW BosiHBI 600 HM?
Pabora BbIX0/]ja 371€KTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3ddeKT BO3MOXKeH, ec/u KaTof, HarpeTh A0 TemnepaTypsl 347 K
2) He 6yger

3) ®oto3ddekT BO3MOXKEH, eC/d [JOMOJHUTeTbHO TPUIOXKUTh K
TIACTHHKE YCKOPSIIOLIYIO0 Pa3HOCTh MOTEHIMANIOB BeJTMUMHOW He MeHee
1B

4) ®oT03¢heKT BO3MOXKEH C BePOSTHOCTHIO p ~ 0,5

Ortser: 2

OIIK-1.¥Y.1

66

CpenaiiTe BBIBOJ, O BeTMYMHE MHHHUMAIBHOTO OOpPATHOTO HarpspKeHWSs,
NpY KOTOPOM TIOJTHOCTBIO TIpeKpalliaeTcsi OTOTOK. YCIOBHe: SHeprus
dotoHOB paBHa 6,5 3B, a (oToKaTos HM3rOTOBIEH W3 JIUTHs, paboTa
BbIX0/]a KOTOPOr'o cocTaBsiseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)25B

Ortser: 1

OIIK-2.B.1




67

OueHuTe, BO CKOJBKO pa3 JaBjAeHWe CBeTa, MaJarollero
TIEePIIeHUKY/IPHO  WJlea/lbHO  3epKasbHOM  TIOBEPXHOCTH, Oosbliie
JlaBJIeHUs1 CBeTa, [MaJlalolllero MeprneHAUKYISIPHO WeaJbHO UepHOU
TIOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KakUX BeJIMUMH 3aBHCUT CWIa CBETOBOIO [aB/IeHUSI C
KBaHTOBOU TOUKM 3pPEHUS:

A) Yucna (OoTOHOB B CBETOBOM IMYUKE;

b) Onepruu ¢otoHa;

B) KoadduimenTta orpakeHust ToBepXHOCTH.

HAB

2)A,B,B

3)5,B

4 A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiite, B KaKuX 00/1aCTSIX CrIEKTPa 3/IeKTPOMAarHUTHBIX BOJTH
BO3MO>KHO HabrozieHue 3¢ dekra KomnToHa.

1) Bugumelii 1uara3oH

2) Paguonunana3on

3) Teparep1joBbIi [Hara3oH

4) PeHTreHOBCKUI [TMarnia30H U raMMa-u3/iyueHre

OtserT: 4

OIIK-2.¥.1

70

Kakum 06pa3om uMITy/ibC OTOHA CBSI3aH C JJTUHON BOJTHBI?

1) My b MpsiMo MPOTOPLIMOHA/EH AJIMHE BOJIHBI

2) Nmnynbc mpsiMo MPOMNOpLMOHa/IeH KBaIpaTy J/IMHbI BOJTHBI

3) Nmrtysibc 0OpaTHO MPOMOPLIMOHAIEH /IJTHHE BOJIHBI

4) Vimny/ibC OpsMO TMPOMNOPLMOHAaTeH KOPHIO KBAaJIpaTHOMY OT [I/TUHBI
BOJIHBI

Otsert: 3

OIIK-1.¥Y.1

71

B kakoli 007acTH CrieKTpa 3/eKTPOMAarHUTHOTO W3/TyUeHHs] WMITYJIbC
(hoTOoHa UMeeT MUHMMa/IbHOe 3HaueHue?

1) NudpakpacHoe nsnyueHue

2) Teparep1joBoe U3nyueHue

3) PeHTreHOBCKOe U3/ydyeHre

4) PaguousnyuyeHue

Otsert: 4

OIIK-2.B.1

72

[TpoaHanu3upyiite, Kakoe W3  TIPUBEJIeHHBIX  BbICKa3bIBaHUM
MPOTUBOPEUUT KBAaHTOBOW TEOPUU CBETa.

1) "HTeHCHMBHOCThL CBeTa He 3aBUCUT OT TIJIOTHOCTH TOTOKa ()OTOHOB U
WX SHEpruu

2) CBeT MOJKeT M3/yuaTbCs U PaclpOCTPaHSITbCS TOJBKO OTAeIbHBIMU
MOpLIMSMA — KBaHTaMU

3) KaxxjoMy M3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HAaXOAUTCSI aTOMHast
CUCTeMa, COOTBETCTBYeT Orpe/ie/ieHHbI YPOBeHb SJHePTUU

4) [Ons dvacTuibl He MOTYT OBITb OJHOBPEMEHHO TOUHO W3MepPeHbI
KOOP/JMHAThl U UMITYJIbC

OrTBeT: 1

OIIK-1.B.1




73

YKaxxuTe, B ueM 3aK/IH0YaeTCsl CMBIC/I TTePBOro MocTy/aTta bopa.

1) YTBepJeHue O CyIlleCTBOBAaHUM CTallMOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He HU3/1y4yaeT U He MOIJIoLiaeT SHeprum

2) Pa3HOCTh 3Hepruii ABYX CTAllMOHAPHBIX COCTOSTHUW paBHA SHEPrUu
W3/ly4aeMoro Wid MOrJoIjaeMoro KBaHTa CBeTa

3) B aToMe 3/1eKTPOHBI ABWXKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOUT 13 MOJIOKUTEJILHO 3apSUKEHHOTO s/ipa ¥ OTPULIATE/TbHO
3apsDKeHHBIX 3/1eKTPOHOB

OTBeT: 1

OIIK-1.3.1

74

BribepuTe, Kakoe W3 TpUBe/eHHbIX HI)Ke BBICKA3bIBaHUN TIPAaBUIBHO
OTUCHIBaeT CMOCOOHOCTb aTOMOB K H3/yYeHHIO U  TIOTJIOL[EHHIO
9Hepruu: « ATOMBI MOTYT ...».

1) TlornomaTek W W3/Iy4yaTb JIMIIb HEKOTOPBIH AUCKPETHBIM Habop
3HaueHUN SHepPruu

2) V3nyyath 1 MIOT/I0MATh H00YI0 TIOPLUIO SHEPTUu

3) N3nyuath MO0 AUCKPETHBIM HAabOp 3HAaUeHUl 3Hepruu, MMbo mooyio
MOPLIUIO SHEPTUU

4) V3nyyats 00yI0 MOPLMIO SHEPTHH, a MOTJ/IOIATh JIUIIb HEKOTOPBIM
Otsert: 1

OIIK-1.3.1

75

YKaxnTe, K KaKOMy J[uarnia3oHy W3/lyuyeHHUss OTHOCATCS Iepexofbl M3
cepuu banbmepa B atrome Bogopoga?

1) TenoBoe u3nyyeHve

2) PeHTreHOBCKOe U3/1y4yeHHe

3) Namma-u3nyueHue

4) Bupymblii cBeT

Otsert: 4

OIIK-1.¥.1

76

[MpoaHanu3upyiite, Kak WM3MeHW/IAaCh SHEPrHs aToMa BOJOpOJa TMpHU
W3/lyueHur UM OTOHA C AJIMHOU BOMHBI A = 4,86-1077 m?

1) YBenuuunace Ha 4,86 5B

2) YMeHbllMaack Ha 2,55 3B

3) ¥YMeHblurnack Ha 4,86 3B

4) YBenuuusack Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

OtleHHTe pPa3HOCTb SHEPTH OCHOBHOTO W BO30Y’>KZIEHHOTO COCTOSTHUS (B
3B). [laHO: 3/IEKTPOH B aTOMe Tepelies U3 Bo30y)KAEHHOI0 COCTOSIHUS B
OCHOBHOe, Y TIpY JAHHOM Tepexofie MPOU30LUI0 U3nydyeHue (OTOHA C
JUTHHOM BOJTHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,23B

4)2,2 5B

Ortser: 2

OIIK-1.3.1




YkaxuTe, B uéM 3aK/Ir04aeTcs runotesa e bpoins.

1) Jltobble MUKpOYACTHIIBI Hapsiy C KOPMYCKYJSPHBIMU 00JafiatoT
BOJTHOBBIMM CBOMCTBaMU

2) AToM He MOXeT cojiep)KaTb OoJiee IByX 371eKTPOHOB, HaXOZSILUXCS B
O/TMHAKOBBIX CTAlIMOHAPHBIX COCTOSIHUSAX, OIPe/eNsieMblX HabopoM

78 | yeTbIpex KBaHTOBBIX UKCeJI OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOW TOUHOCTBIO 3a/aTh
KOOPZWHATBI U UMITYJIbC MUKPOUYaCTHUL{bI
4) DOHeprusi UCIyCKaeTCs U TIOIVIOIAeTCS He HelpepblBHO, a
OT/le/IbHBIMU KBaHTaMH
Ortser: 1
Bribepute yTBepkAeHHe, Haubosee TIPaBUIBHO COOTBETCTBYHOILlEE
runorese e bpoiisi.
1) MuKpouacTHULbl MOTYT MPOSIBIATHL BOJTHOBbIE CBOKCTBA
79 | 2) DyileKTpOMarHuTHbIE BOJTHbI UMEIOT CBOMCTBA YaCTUL] OIlK-2.Y¥.1
3) Y Ka)KJ0M uacTHLIbI CYyIl[eCTBYeT aHTHUYaCTULla
4) fIappo aTomMa COCTOMT U3 KBapKOB
Otser: 1
PaccuuraiiTe Ay1vHy BOJIHBI Jje Bpoiins A1 3/eKTpoHa, ABWXKYILErocs co
ckopocthto 3,6 km/c. Macca snektpoHa me. = 9,1-1073! xr, 3apsfj
371eKTpoHa e = —1,6-10719 K.
g0 | 1) L6 MK OINK-2.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOIMYECTBO 3HAaUeHWM, KOTOpble MOJKeT TNpHUHUMAaTh
MarHUTHOe KBAaHTOBOE UMCJIO0 M TIPU JJaHHOM 3HaueHWH OpOUTaIbHOTO
KBAHTOBOTr'O umcia 1?
H2+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
YKaxxure, 4TO onpezesieT IJlaBHOe KBAHTOBOE UMCJ/I0 N7?
1) DHepreTUueckre YPOBHU 3/IeEKTPOHA B aTOMe
2) BenmurHy MOMeHTa UMITyJ/IbCa 31€eKTPOHA B aTOMe
82 | 3) Ilpoekiyuio opOWUTATBLHOTO MOMEHTa UMIy/ibca 37ekTpoHa Ha | OITK-1.3.1
3a/laHHOe HarlpaB/ieHue
4) BelnurHy MOMeHTa UMITYJ/IbCa 3/IeKTPOHA B 3aZJaHHOM HarpaB/ieHUU
OtBeT: 1
YKaxuTe, 4TO Orpeze/isieT MarHUTHOe KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MexaHUYeCKUi MOMEHT 3/IeKTPOHA B aTOMe
83 2) OHepruto CTaljMOHAPHOTO COCTOSTHUS 3/IeKTPOHA B aTOMe OIK-1.Y 1

3) BennurHy MOMeHTa UMITyJ/IbCa 3/7eKTPOHA B 33/laHHOM HarpaB/ieHU!
4) DHepreThuecKre YPOBHU 3/IeKTPOHA B aTOMe
Ortser: 3




84

B uectb Koro Ha3BaH 3¢(eKT paciijernyieH’si YpOBHel 5Hepruy atroMa Bo
BHEIIIHEM 3/1eKTPUYECKOM Mosie?

1) OuHITelHA U e Xaaca

2) llItapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak HasblBalOT /MHUM B CIEeKTpe KOMOWHALIMOHHOTO paccesiHusl C
4aCcTOTaMM, MeHbIIIMMH YaCTOThI [1aJjarolliero ceera?

1) OpaHyXeBbIMM CITyTHUKaMHU

2) AHTUCTOKCOBBIMU CITyTHHKaMU

3) CTOKCOBBIMU CITyTHUKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKaMU

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe (hr3UUeCKUN CMBIC] BOJTHOBOM (DYHKIUH.

1) BosiHOBasi PyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) Tlpou3BesieHre BOMHOBOM (DYHKIIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TUIOTHOCTU BEPOSITHOCTU 0OHAPY>KeHUS UaCTULIBI

3) BonHoBasi GyHKI[UsT 0OpaTHO MPOMOPIMOHA/NbHA [IJTUHE BOJIHBI [ie
Bpoiins

4) BonHoBas (yHKIUSI TIpeZicTaBisieT 00O KUHEMATUUYECKHM 3aKOH
JIBIDKEeHUsSI MUKPOUaCTHI[bI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

Bbibepute BepHYH (OPMY/IMPOBKY COOTHOIIEHHSI HEOTIpe/ie/IeHHOCTeH
[etizeHbepra.

1) AE-At > h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKakuTe, Kakue yaCTHULIbI SIB/ISIOTCS (PepPMUOHAMM.

1) DnieKTprUecKu 3apsi>KeHHbIe YaCTULIbI

2) OneKTpUYeCKy HerTpasbHble YaCTHUL[bI

3) Bce yacTuipl C TO/Ty1Ie/IbIM CITIUHOM

4) Dy1eKTpUUeCKU 3apsUKeHHbIe YaCTHULIbI C LieIbIM CLIMHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3biBaeTcsi TBep/ioe Teso, y KOTOPOro BajieHTHast 30Ha MOJIHOCTBIO
3aro/IHeHa, 30Ha TPOBOJIMMOCTA — TIONIHOCTBIO CBODOOJHA, a IIMpPUHA
3arpelleHHON 30Hbl BejMKa [0 CPaBHEHHIO C SHEprued TerioBOro
JBUKEeHUs?

1) ITpoBoHUK

2) AusneKTpuK

3) IMonynpoBogHUK

4) I[pumecHbIH TOTYTIPOBOJHUK

Ortser: 2

OIIK-1.3.1
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Kakyro pasmepHOCTb uMeeT nocrosiHHas [lnanka B cucrteme CH?
1) x-c

2) x/c

3) x/m

4) x/>B

Ortser: 1

OIIK-2.3.1




OueHure, KakoM CMBIC HMeeT COOTHOIIEHHe Heolpe/eleHHOCTen
[eit3enbepra ps SHEPrMM uacTULbI U BpeMeHU IpeObIBaHUS ee B
COCTOSIHWM C JJaHHOM 3Hepruen?

1) DHeprus NpsiMo NPONOPLIMOHAIbHA BPEMeH!

2) DHeprust 0OpaTHO MPOTIOPLIOHA/IEHA BpEMeH!

3) DHeprusi U BpeMsi MOT'YT ObITb M3MepeHbl OJJHOBPEMEHHO CO CKOJIb
YTOZIHO BBICOKOM TOYHOCTBIO

4) Uem Oosbllle HeompeZle/leHHOCTb SHEPrUd, TeM  MeHblle
HeoIlpe/leJIeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.3.1

Kak Ha3bIBaeTCs COCTOSIHME 3JIeKTpOHA B aTOMe, COOTBETCTBYHOII[EEe
MHUHUMaTbHOMY BO3MOXXHOMY 3HAaUeHUIO ero SHepruu?

1) Bo30yx/ieHHOe COCTOSTHHE

92 | 2) MeTtacTabunbHOe COCTOSTHHE OIIK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
Otsert: 3

B uem 3ak/toyaeTcst TyHHebHbIN 3G deKT?

1) B Bo/THOBOM XapakTepe [IBU)KeHUSI MUKPOUACTHUI[bl B TEPUOJHUUECKOM
NoTeHLane

2) B KopmycKy/ISIpHOM TOBeZIeHUU 371eKTPOMarHUTHOTO U3/Ty4deHus TpU
TIPOXO’KJEHUU ero yepe3 y3Koe OTBepCTHe

3) B Haxo)JileHUM YaCTULIbI Cpa3y B HECKOJBbKMX TOUKaX MPOCTPAHCTBA
0/IHOBPEMEHHO

4) B TNpOXOXIeHUM MHKPOUACTHI[bl Uepe3 TOTeHIMaIbHbIM Oapbep,
KOT/]a SHepPTHsl YaCTHUI[bl MeHbIIIe BBICOThI 3TOTO Oapbepa

OtBert: 4

93 OIlK-2.3.1

Kakue mo/iBryKHbIe YaCTHULIbl WIA KBa3UUaCTULIbI SIBSIFOTCSI HOCUTEISIMU
3apsifia B IOJIYIIPOBOJAHUKAX?

1) BneKTpoHbI

94 | 2) [IpoToHBI OIlK-2.3.1
3) DJIeKTPOHBI U JbIPKU
4) Nonsl

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCHUIUIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHus1, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpefesisAlOl(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBbIX akrax ['YAII, persiaMeHTUpPYyHOIMX TOPALOK U TIpOLeSypy
TIPOBeJIeHHs TeKYIIlero KOHTPOJIsl yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

11. Metoanyeckue yKa3aHUs it 00yUarOIIUXCs TI0 OCBOEHHIO TUCLIATIIUHEI
11.1. MeToauueckre yKa3aHUs [jid OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana




OcCHOBHOe Ha3HaueHWe JIEKIJMOHHOTO MaTepHaja — JIOTUYeCKd CTPOWHOe, CHCTeMHOE,
riybokoe U sicHoe W3/oXKeHHe yueOGHOro marepuana. HasHaueHue COBpeMeHHOW JIEeKIIMU B
paMKax [JUCLIMIUIMHBI He B TOM, YTOOBI TIOMyUMTh BCIO MH(OPMALIMIO 110 TeMe, a B OCBOEHUH
byHAaMeHTalbHBIX  TIPOO/IEM  TUCLIMIUIMHBI, METO/IOB HAy4yHOTO [I03HAHWS, HOBEHIIUX
JOCTIDKEeHUM HayuyHOW MbICTHA. B yueOHOM mporjecce jeKUusi BBITOJHSIET METO/0/I0OTHUYeCKYTO,
OpraHM3alMOHHYI0 ¥ WH(OPMaMOHHY0 (GYHKUWH. JIeKI[UsI pacKpbIBaeT TMOHATUHHBIN armapar
KOHKpeTHOW 00/1acTy 3HaHWs, eé TpoOsieMbl, ZaeT LieIbHOe TpeJCTaBlIeHre O AWCLUIUIVHE,
TMOKa3bIBaeT B3aUMOCBSI3b C IPYTUMH JAUCLIUTTMHAMHU.

[1naHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYaIOIIMHCS JTeKIIMOHHOTO MaTepHarna:

- TIoJlyuyeHHWe COBpPeMeHHBIX, IIeJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OTpeJiesisieTCs [jeJIeBOM YCTaHOBKOM K KaXKI0M KOHKPETHOM TeMe;

- TIoJIy4yeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C IperofiaBaresiem;

- pasBuTHe TIPO(eCcCHOHABHO-JEJIOBBIX  KauecTB, J/OOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBILLIIEHUS.

- TIOsIBJIEHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- TIoJiyyeHHWe 3HAaHWUM O COBPeMEHHOM YPOBHEe Da3BUTHSI HayKM U TeXHUKU U O
TIPOTHO3€ UX Pa3BUTHs Ha OmKaiIme rofpl;

- HAyuyuTbCsl MeTOAUYecKH obpabaThbiBaTh Marepuan (BbIeNATh TJlaBHble MbBICIA U
TIOJIO’KEeHHsI, TIPUXOJAWTh K KOHKDETHBIM BBbIBOZAM, T[IOBTOPSTb WX B  pa3/IMUHBIX
(hopMyHMpoOBKax);

- TIO/lyueHHe TOUHOTO IMMOHWMAaHHS BCeX HeOOXOMMBIX TEPMHUHOB U TIOHSITHH.

JIeKIIMOHHBIM  MaTepvarl MOXXeT COTpPOBOXKAATHCS — JAeMOHCTpaLyeil C/aiiioB U
WCII0/Ib30BaHMEM Pa3/laTOYHOrO MaTepHvana TPy TIPOBe/IeHNH KOPOTKHUX JIUCKyCCHid 00
0Cc00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
= JIeK[UH I10 pa3jesiaM COr1daCHO Tabn. 3 u TeéMaM, COIJ/IaCHO Tabs. 4.

11.2. MeToauueckre yKa3aHUsi [Jisi OOyYarolIUXCsl TI0 TPOXOXKAEHHWIO TPAKTUYeCKUX
3aHATAN
[TpakTHyeckoe 3aHsITHe SIBSIETCSI OJIHOM M3 OCHOBHBIX ()OpPM OpraHM3aluu yueOHOTro
TIpOLIecca, 3aK/II0YaroasiCsl B BBIMOJIHEHUH 00YYaroIIMMHUCS 110/, PyKOBO/CTBOM IIperio/jaBaresis
KOMIlIeKca y4eOHbIX 3aZlaHWi C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHWX OCHOB yueOHOM
JVICLIUTI/IMHBL, TIPUOOpeTeHNsI yMeHUH Y HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.
Llesibto MpaKTHUUeCKOTo 3aHSATUS [Jis 00yYarolerocs siBsieTcsi MPUBUTHE 00yJaroLuMCs
YMEHUU 1 HaBBIKOB IPAaKTUYEeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIVHE.
[TnaHupyemMble pe3yabTaThbl TPU OCBOEHUN 00yUaroIIMMCS MPAaKTUUeCKUX 3aHSTHIA:
- 3aKperieHue, yriyOsieHWe, pacliMpeHWe W JeTaju3alysi 3HaHUA TIPH  PelIeHud
KOHKPETHBIX 3a/lay;
- pa3BUTHe T03HABATeIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/IbHOCTA MBILUIEHHS], TBOPUECKOH
aKTUBHOCTH;
- OB/3JieHMe HOBBIMM MeETOJAMH W METOJWKaMU W3yYeHUss KOHKPeTHOW yueOHOM
JVCLIUTIVHBL;
- BbIpaboTKa CIIOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUS] TIO/yUeHHBIX 3HAHUM ISt
BBITIO/THEHUS 3a/laHu;
- obecrieyeHre PpaIMIOHABHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBHAYaTbHOW (opM
o0OyueHwusl.

TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

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




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

2. AugpeeB B.M., KoBanenko MN.U., KommkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteunoBa H.H., HoBukosa FO.A., [TIepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonomunos A.H., Llapes FO.H., [lludppun B.®. SnekrpuuectBo. MarHetusm. OnrTrka: cOOPHUK
3agau. — CI16.: T'YAITI, 2019. - 78 c.

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

Metoyeckie yKa3aHUsI TI0 TIPOBEIEHHMIO KOHTDOJIbHBIX pabOT Ha TMpaKTHUeCKuX
3aHSITUSIX COZIEP)KATCS B CJAeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OUO/IHMOTEKE
I'YAIT:

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

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckasi H.I1., HoBukoBa FO.A., TepeleHKO
I'.B., Iudpun b.®., Ilape FO.H. DnekTpomarHeTri3aM. BonHoBast onTrika: cOOpHUK 3afau s
KOHTPOJIbHBIX paboT o ¢usuke. — CI16.: ['YAITL, 2024. — 54 c.

3. Eropoe M.IO., KoBanenko MN.U., Kotmkos E.H., JlaBpoBckasi H.I1., JlobanoB B.B.,
Hogsukosa FO.A., Ilpununko B.K., PytekoB E.B., Llapes FO.H. KBaHTOBas ornrvka v KBaHTOBast
MeXaHUKa: COOPHUK 3a71ay /il KOHTPOJIBbHBIX pabot no ¢usuke. — CI16.: 'YATL, 2024. — 30 c.

11.3. MeTopuyeckue yKas3aHUsl [ OOYYarOIMXCS TI0 BBINOTHEHWIO 1ab0paTOPHBIX
paboTt

B xoze BbIMOMHEHMsT J/1abOpAaTOPHBIX PAabOT OOyYarOUIUICS JO/DKEH YrayOuTh |
3aKpenuTh 3HaHWsl, MPaKTUUeCKHue HaBBbIKWU, OBJa/leTh COBPEMEHHOW MeTOAMKON U TeXHUKOMN
SKCIIepUMEHTa B COOTBETCTBUM C KBa/JM(HUKALMOHHON XapaKTePUCTUKOW 00ydYarommerocs.
BrbinonHeHne n1abopaTopHbIX pabOT COCTOUT M3 IKCIePUMEeHTaTbHO-TIPaKTUUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeirosiHeHre 1labopaTopHbIX paboT 00ydYaroLUUMCcs SIB/ISIeTCS HEOTbeM/IeMOM uacTbio
W3yuyeHus] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBarOLM pellleHHe C/le/lyI0LMX OCHOBHBIX 3a/lau 00yuarolerocs:

- mpuoOpeTeHMe HaBBIKOB WCC/AEJOBAaHWs TPOLIECCOB, SIBJIEHHWH U OOBEKTOB,
M3yuaeMbIX B PAMKax JJaHHOM JUCLUIIIMHBI;

- 3aKpervieHWe, pa3BUTHe M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/jy4yeHHe HOBOW MH(GOPMALMK TI0 M3y4YaeMOl AUCLIUIIINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBEIEHHIO JIabOpaTOPHBIX paboT
MeTtoiyueckre yKa3aHUsl 110 BBITIOJIHEHWIO J/1a00OpPaTOpHBIX paboT TpHUBEEHbI B

CJIeAyIONIMX TI0COoOusIX, uMerIuxcs B 6ubmoreke I'YAIl B HareyaTaHHOM UM 3/IeKTPOHHOM
BU/JIE:

1. B. M. Anzpees, M. IO. Eropos, 1. 1. Kosanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, I'. B.
Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obmr.
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.
[Torapes, B. K. INpumunko, FO. H. Lapes, b. ®. [lIudpun // Mexanuka. KonebaHusi ¥ BOJIHBI.



MonekysisipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisnios, E. H. Kormkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTH3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnbinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontuka: 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. [1. KpektyHoBa, H. I1. JIaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS{ OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ IWHaAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOPHbIH
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHOM. Ha kKaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe [IOCBSIL|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJIeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTB/IsieTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

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

[omnyck K BBIMOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/ISIeTCSl IpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCSl TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKOoi 0a3bl, MOHUMaHHWe 1iesiell WCC/iefloBaHUs], TPUHLIUIIOB
paboTbl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TIPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/bHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX MTPOTOKOJIOB He
JIOITyCKaeTCs1. 3aro/IHeHre MPOTOKOJ1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KallW/UIIPHOU WX
resieBoit). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /151 TIOCTPOeHHs Fpa(UKOB
u cxeM. [lo 3aBepuieHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s13aTesIbHOM TIpOBEpKe
rpernoziaBaTesieM C MOoCaeyHIIUM [T0IyYeHHeM ero MO/ ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

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

1. Lens pabotbl. @OpMyIHpPYeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKUM
rocobuem.

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHabHast
WY 371eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCS BCe MaTeMaThdecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKY IMIMMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. POpMyJibl, UCIIO/Ib3yeMble s
BBIUKC/IEHUS TTOTPEIIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYecKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie TabaulLl ¢ 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 TOTpeIIHOCTel. YKa3biBalOTCs (OPMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELIHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3ybTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/TMUMH.




7. Tpaduku. I'padwky BBIOMHSIOTCS HAa MWIUIMMETPOBOM Oymare wmd C
WCTIOb30BaHUEM  CIelIMaM3UPOBAHHOTO TPOrPaMMHOTO  obecrieueHusi C  ToC/aeyroLei
pacnieyatkoii Ha Oymare ¢opmara A4. Kaxgeii rpadmk [go/DkeH ObITH MPOHYMEpPOBaH U
nogmcad. O6si3aTe/IbHBIMU TPeOOBaHUSMU SIBIISIFOTCSI:

- TIoAmucH oceli (C yKa3aHWeM e[JMHUL U3MepeHusi);

- Ha/juuue KOOP/WHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepUMeHTa/IbHBIX TOUeK 1 anNpOKCUMUPYIOLMX MIPSIMBIX;

- oroOpa)keHHe ZI0BepPUTE/IbHBIX MHTEPBAJIOB (TIOTPELIHOCTe) /il O[HOW WA HeCKOJIbKUX
TOYeK.

8. 3akmoueHre U BbIBOAbL. DOpMy/IMpyeTCs WTOTOBBIA pe3yabTaT paboTbl —
3alMChIBAIOTCSl BCe TMIO/Iy4YeHHble 3HaueHust C Y4éToM mnorpemHocTed. OcCyiecTBiseTcs
CpaBHEHWe TIOYYeHHBbIX [JaHHbIX C TabAMUHBIMU  (CTIPaBOUHBIMH) 3HAUYEHHUSIMU WU
TeOpeTUUeCKMMU pacueTaMd. IIpy HammuMy 3HAUWUTENBHBIX PACXOXK[EHWUM TPUBOJUTCS
¢usnueckoe 0OOCHOBaHME WX TPUUMH. ECIM pacuéTbl MPOBOAWINCH pasHbIMH MeETOJaMH,
HEoOXOZMMO JIOTIO/THUTE/IEHO CPAaBHUTH DPe3y/bTaThl, MOAy4YeHHbIE 3THMH MeTojaMd. BbIBOZ
JIOJDKEH CTPOTr0 COOTBETCTBOBATH 3asiBJIEHHOM L{e/id pabOoThl.

TpeboBanus K oopmIeHHIO OTYeTa 0 labopaTopHO# paboTe

Otuétr 0 nabopaTopHOU paboTe TpesOCTaB/sIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM  W3MepeHWH, TIOAMNMCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil J0/KeH COZlepyKaTh:

- T1O7HOe HauMeHOBaHWe U HoOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocoburem;

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

- ®.N.0. npenojasare/s;

- CBOAHYI  Tab/WIly TeXHUUeCKWX  XapaKTepUCTUK  HCMO/b3yeMbiXx  MpubopoB
(HamMmeHoOBaHWe, paboumMii [Wana3oH, KIacC TOYHOCTH, IieHa JefeHusi, TpubopHast
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHuH;

- JlaTy TIpOBe/IeHUs SKCIIePUMeHTa U JIMYHbIe TOTMCH Tpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

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

- HaWMeHOBaHWe AWCLWIIIVHEI;

- TIO/THOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeTo[uueCcKUM 1ocooueMm;

- ®.1.0. npeniofaBaTessi ¥ 00yJaroIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

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

B x0/1e BBITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET pabOoTy IM0
3aIaHUI0 M TIPU METOJMUeCKOM PYKOBO/ICTBe TperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroUmxcsi 1O 3a04HOM (opMe OOyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PaboOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBLIMIOJIHEHHS] CaMOCTOSITe/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb yMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJYYUTh HABBIKUA TOBBIIEHHUS
1po¢heCCHOHATLHOTO YPOBHSL.



MeTouueCcKUMH  MaTepuajiaMH,  HarpaB/sIOI[UMA  CAMOCTOSTE/IbHYHO  paboTy
00y UaroUXCSASIBIISIOTCS:

- yueOHO-MeTOAMUYECKUI MaTepuas 1o AUCIUTUINHE;

- METOZMYECKHe yKa3aHWs I10 BBITIOJTHEHHUIO TIPAKTHUECKHX paboT;

- MeTOAWYeCcKHe yKa3aHWs I10 BBITIOJTHEHHUIO Tab0pPaTOPHBIX paboT.

11.5. Meroanueckue ykKa3aHus [jisi OOyuyarOIIUXCS T10 TPOXOXKAEHWIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekyluii KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroIrXCsl, OCYIeCTB/IsieMbIli B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JUCLIUTIIUHBI.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIsI OTHOCSITCS: YCTHBIM OINpPOC Tpero/iaBaTesem
Ha JIeKIIMOHHBIX 3aHATUSAX, TECTHPOBaHWe, 3allldTa OTUETOB MO JabopaTOpHbIM paboTam.
MepornpusTe TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHelIHO TMPOWJEeHHbIM MpPU YCIOBUW CllauMd
oOyyJaromyMcss Ha MOMEHT TIpOBefleHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT, a TakKe TIPOXOXKAeHUs TecTUpoBaHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoryecsi, UMeOIIMe aKaJeMUUYeckKyr 3aZIo/DKeHHOCTb BC/Ie[CTBHE TPOITyCKOB
3aHATH 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX DPe3y/IbTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbBIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/SL YCIeBaeMOCTH CJIy>KaT OCHOBOW [is [IOMyCKa K
sKk3ameHy/auddepeHLIMpOBaHHOMY 3aueTy 10 yueGHOW [JUCLUIIMHE BO BpeMsl MPOXOXKAeHUs
MPOMEXXYTOUYHOM aTTeCTalyu.

11.6. MeTtoanueckue yKa3aHUs i OOyUarOL[UXCs TI0 TTPOXO’KAEHUI0 TIPOMEKYTOUHOMN
aTTecTaLyu.

[lpoMexxyTouHast ~ arTecTauysi  OOyYarOIUXCS  TpeAyCMaTpuBaeT  OLleHMBAHUE
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/bTaToB 00yueHUs Mo AucLuruiiHe. OHa BK/IIOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUH, TOMy4YeHHBIX OO0ydJaroluMmcs B Tipoliecce
M3yuyeHus: BCel JVCIUTUIMHBI WM ee YacTH, HaBbIKOB CAMOCTOSITE/TbHOM paboThl, CrtocOOHOCTH
NPUMEHATb UX /I pelleHdst MpakTUYeCcKuX 3a7iau. JK3aMeH, Kak MpaBW/Oo, MPOBOAUTCA B
Mepuo/;, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOLLO», «yI0BIETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- guddepeHIMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIMMCcs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-MCCIe0BaTebCKUX PA0OT U TIPOXOXK/|€HUH MPAKTHK C aTTeCTALMOHHOMN OL|eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBJI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

YcoBus nonyyeHus onycka K MPOXOKJEHHI0 TIPOMe)XKYTOUHOM aTTecTaljui yKa3aHbl B
nyHkTe 11.6.2. ganHoi PTI/.

11.6.1. bannpHO-pelTUHIOBast cucTeMa U (hOpMUPOBaHUEe UTOTOBOU OLIEHKHU.

PernameHT mipoBefieHHs TeKYLero KOHTpOJIS, IIPOMEXYTOUHOM arTecTaluu |
OL|eHMBaHMsI 00yUarOIMXCs PeTy/TUpPYyeTCs JIOKaIbHbIM HopMaTHBHBIM aktoM CMK 3.76 T'YATI,
a Taxxke [TonoxxeHneM o Moy ibHO-peliTiHroBoM cucreme (MJO I'YAIT CMK 2.77).

MakcumanbHbld PeUTUHT 10 gucuurinHe «®u3mka» B cemecTtpe coctasaser 100
6as10B, U3 KOTOPBIX:

- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripezienieHue 6a/I0B 10 BU/laM yueOHOM flesiTe/IbHOCTH onucaHo B Tab1. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

Tabmja 20 — PacripezienieHre 6asiyioB TeKyIiero KOHTPOJIS



No Bug yuebHOI esTeTbHOCTH MakcuManbHbIHN Oa
1 | JTabopaTopHbie paboThI 40
2 | [IpakTHUeckure pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcnoBus fonycka K MPOMeXyTOYHOM aTTeCTaluu.

OObsi3aTenbHBIM YC/IOBHEM /111 TIOJTyUeHHs JOMycKa K 9K3aMeHy/AnddepeHLIPOBaHHOMY
3a4éTy sIB/SeTCS YCIellHas cAada He MeHee 75% /1abopaTOpHBIX M TIpaKTUYeCKUX pabor, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlleHKOM He HIKe
«y[IOB/IETBOPUTE/IbHO». JIWlla, He BbINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKarwTCsI K
IIPOMEXYTOUHOM aTTecTalju M CUYMTAIOTCS MMEMLMMM  aKaJleMUUecKyl 3a/l0/DKeHHOCTb,
KOTOPYI0 HeOOXO0AMMO yCTPaHUTh B yCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIEHKHU «X0polo» Ui «OTauuHo» obyydaroiuiics 0b6si3aH:

- BBIMO/HUTSE ¥ 3aUTUTL 100% s1ab0paTOpPHBIX U MPaKTHUeCKUX pabor;
- HabpaTh He MeHee 5 OannoB (M3 10) 3a 3/1€KTPOHHOE TeCTHpOBaHHEe B cuctemMe LMS
I'YAIL

[Tpy HeBbINONMHEHWH XOTSI Obl OJHOTO W3 JAaHHBIX YCJIOBUM MaKCHMasbHasi HUTOTOBas
OLIeHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHLPOBaHHOM 3auéTte, He
MOJKeT IPeBbIIaTh «Y JOBIE€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKHX BoOMpoca (OLeHWBAIOTCS
MakcuMyM B 10 6asioB Kak[blil) U OFHY pacuéTHyI0 3ajauy (oLjeHHBaeTcsi MakcumyM B 10
6annoB). MToroBasi orjeHKa 1o AUCLMITTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI C€MeCTPOBBIX
W S5K3aMeHAlMOHHBIX 0a/inoB C TMOCAeJYIONMM TIepeBOZiIoM B  aKaJleMUYecKyl LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabsmrja 21 — I11kasia mepeBo/ia UTOrOBOM CYyMMBI 6a/IIOB B OLIEHKY

WTorosasi cymma 6asio OreHka
85—100 «OtuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y IOBNI€TBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputensHO» (2)




JIucT BHeceHUs ©3MeHeHHUH B pabouyro MporpaMmy AWCIATUIAHBI
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