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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKKM/ —crenyanbHoctd  11.03.01
«PagroTexHKa» HarpaB/IeHHOCTH/Criel{ianr3aLun «PagroTexHuueckue CUCTEeMBbI
paJiMo/IOKaLMKi U pajJuoOHaBUraLumn». Jucturivta peanusyeTcs 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 TIPHUEMBI 00pabOTKM 1 Mpe/|CTaBIeH s MT0TyYeHHbIX 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 MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHUPOBATh HABBIKU B
M3MepeHUsIX, BEIUMCIeHUSIX ¥ 00paboTKe pe3ybTaTOB U3MePeHUit;
- CO3JaHMe TOAJep)KUBaroIleli oOpa3oBaTeNbHOW Cpebl MperofiaBaHusl ISl OCBOEHUS

TeXHUYEeCKUX NUCLUIIINH.

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
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.
Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX OCTVKEHUS
Kozgu
Kareropus (rpymma) Ko/ 1 HaumeHOBaHWe UHWKATOPa
HauMeHOBaHUe
KOMITeTeHLIUU JIOCTVKEHUST KOMIIeTeHI[UH
KOMIIeTeHILUU

Oo6enpodeccruoHanbHbIE
KOMITETeHIL [N

OIIK-1 CniocobeH
WCTIOTb30BaTh
TI0JIO)KEHWsI, 3aKOHbI
Y METO/IbI
€CTeCTBeHHBIX HayK
Y MaTeMaTUKH [JJist
peleHus 3azau
WH)KeHepHOU
JesITe/TbHOCTU

OI1K-1.3.1 3HaTh (pyHAaMeHTa/IbHbIe
3aKOHbI IIPUPO/IbI U OCHOBHBIE (pr3ruecKue
Y MaTeMaThyecKue 3aKOHbI

OIIK-1.Y.1 ymeTb IpuMeHATh (r3nUecKre
3aKOHbI U MaTeMaThYeCcKue MeTO/ bl /151
pelleHus 3a7ja4 TeOPeTUUeCKOro 1
TIPUKJIaZIHOTO Xapakrepa

OIIK-1.B.1 ByiafieTb HaBbIKAMU
WCII0/Tb30BaHUs 3HaHUM (DU3UKHU U
MaTeMaTUKU JJIS1 pelleHus 3azau
VH)XeHepHOU [1esiTe/IbHOCTH

Oo6menpodeccruoHanbHbIE
KOMITETEHLU

OITK-2 Criocoben
CaMOCTOSITE/ILHO
MIPOBO/IUTh
9KCTIepUMEHTa/IbHbIe
HCC/IeIOBaHUS U
HCII0/Tb30BaTh
OCHOBHbIE TTPUEMBbI
06paboTky 1
TMpe/iCTaB/IeHuUs
TMOJTYYEHHBIX JJaHHBIX

OIIK-2.3.1 3HaTb OCHOBHbIE METO/bI U
CpeJiCTBa MPOBeJeHNsI SKCIIePUMEHTAaTbHbIX
WCC/Ie[JOBaHUM, CUCTEMBI CTaHJapTU3aLUU U
cepTUdHUKaLIUU

OIIK-2.Y.1 ymeTb (hOpMyIMPOBATH B
paMKax MOCTaB/IeHHOM Lie/Iv MPOeKTa
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 3a/iay,
00ecreurBarIUX ee JOCTHKEeHUE;
OLleHMBAaTh JJOCTOMHCTBA Y HEOCTaTK1
BO3MOXXHbIX BapMaHTOB pellleHus 3a/jauu;
orpeziesisiTb OJKUJaeMble pe3y/bTaThbl
pellieHUs BbI/le/IeHHBIX 3a/]au; BbIOUpAaTh
CrIoCcoOBI ¥ CpeJiCTBa U3MepeHUH U
MPOBOJUTD SKCIIePUMEHTa/IbHbIe
WCC/Ie[JOBaHUS

OITK-2.B.1 BnazeTsb criocobamu 06paboTKH
Y TIpe/iCTaBJ/IeHNs] [T0JIyYeHHBIX JaHHbIX U
OLIeHKH TOTPeIIHOCTH pe3y/bTaToB
V3MepeHun

2.

Mecto gucuurinHel B cTpykType Ol




IucuuruiiHa MokeT 6a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTeHHBIX 00YUYarOIIUMUCS

MMpyr U3y4yeHUM" CjIeAYHOLNX JUCLHUATIINH

- «MaremaTvka. AHaJUTHUYeCKasg reoOMeTpUs U JTUHelHag aareopar,

- «Marematyka. MaremaTryecKuii dHaJ/IN3»,

- «Marematyka. Teopusi BepOSTHOCTEM ¥ MAaTeMaTUYeCKas CTaTUCTUKA.

3HaHI/IH, MMOoJIyueHHbIe TIpY HW3Y4YeHHMKW MaTepud/id AaHHOﬁ AUCHUITJIMHBI, MMEIOT KdK

CaMOCTOATE/IbHOE 3HAUE€HHE, TdK W UCIIOJIb3YIOTCA IMPU U3yUeHUUN APDYTHUX OUCLUWIIINH:

- «DNeKTPOTEXHUKA,

- «MaTtepuanoBeJieHUE»,

- «IDNeKTPOHUKAa».

- «OCHOBBI CEKTPA/JBHOI0 aHAIN3a»

-  «PaguorexHuueckye e ¥ CUTHAJIbI»

-  «JNeKTPOoJWHAMHKKA ¥ PACIpOCTPaHeHWe DaJIMOBOJIH»

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 AMCLIUTITUHBI
. TpyA0eMKOCTb 0 cemecTpam
Buj yuebHol paboThI Bcero %}; 1 No2 NE3
1 2 3 4 5
O6was mpyooémKkocmp OUCYUN/IUHbI, 13/ 468 7/ 950 3/ 108 3/108
3E/ (yac)
W3 HUX uaco8 npakmuueckoli N0020MoeKu
AyoumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekumu (J1), (gac) 102 34 34 34
npaktrueckue 3aHsTus (I13), (vac) 51 17 17 17
naboparopHslie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi nipoekT (pabota) (KI1, KP), (uac)
9K3aMeH, (4Jac) 81 54 27
CamocmosimeabHas paboma, Bcero (4ac) 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

Paznensl, TeMbI JUCLIMITIUHBI .HEKL(I/II/I 113 JIP KIVKP CP
ACTIBL, Amch (wac) | (wac)|(wac)| (wac) | (uac)
Cemectp 1
Pazpgen 1. ®Pusnueckue 0CHOBBI MEXaHUKH. 11 6 6 43

Tema 1.1. DneMeHTbl KWHEMATHKU.

Tema 1.2. luHaMUKa MaTepraibHOW TOUKU U
TOCTYTIaTe/ILHOTO /IBV)KeHHsT abCOMIOTHO TBEPIOTO
Tesa.

Tema 1.3. 3aKOHbI COXpaHEHUSI B MEXAHUKE.




Tema 1.4. JluHaMUKa BpalllaTe/IbHOTO JBUKEeHUS
abCoJTIOTHO TBEP/OTO TeJla.

Tema 1.5. TaroreHue. D1eMeHTbI TeOPUH T10JIS.
Tema 1.6. PeiATUBHCTCKasA MeXaHUKa.

Pa3pen 2. Kosied0anus ¥ BOJIHBI.
Tema 2.1. 'apMoHMUECKHe KoebaHus.
Tema 2.2. 3aTyxarolue KosebaHus.
Tema 2.3. BoiHy>KeHHbIe KoneOaHusl.
Tema 2.4. Yripyrue BOJIHBL.
Tema 2.5. TIpumenenue ¢Hu3uKu KomeOaHU U BOH B
TeXHUKe.

11

43

Pa3pen 3. OcHoBbI MoJIeKy/IApHOU (PU3UKH U
TepMO/JUHAMMKH.
Tema 3.1. MonekyasipHO-KUHETHYECKAsi TeOPUs
W/ieasbHbIX ra3oB.
Tema 3.2. OCHOBBI TepMOJUHAMUKU.
Tema 3.3. PeasbHble rassl.
Tema 3.4. [IprMeHeHNe MOJIEKY/ISIPHON (DH3UKU U
TepMOJIMHAMUKY B TeXHUKeE.

12

44

Ntoro B cemectpe:

34

17

17

130

Cewmectp 2

Pa3pen 4. D1eKTpoCcTaTUKA M 3aKOHBI OCTOSAHHOTO
TOKa.
Tema 4.1. DnieKTpruueckoe 1oJie B BaKyyMme.
Tema 4.2. DyieKTpruecKoe 1oJie B JU3/1eKTPUKaXx.
Tema 4.3. [IpoBOJHUKU B 3/IEKTPOCTaTUUYECKOM II0JIE.
Tema 4.4. DHeprus 371eKTpUUeCKOro MoJisl.
Tema 4.5. [I0CTOSIHHBIN 371EKTPUYECKUM TOK.

11

13

Pa3pgen 5. MarHerusm.
Tema 5.1. MarHuTHOe 1oJjie B BaKyyMe.
Tema 5.2. DyieKTpOMarHuTHast UHAYKLHS.
Tema 5.3. MarHuTHOe 10Jie B BeIlleCTBe.
Tema 5.4. OcHoBbI Teopuy MakcBesia /151
3/1eKTPOMAarHUTHOTO T10J1s1. D/IeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IpuMeHeHve MarHeTU3Ma B TeXHUKe.

11

13

Pazpgen 6. OnTHKa.
Tema 6.1. VInTepdepennus ceeta
Tema 6.2. ludpakuys cBera.
Tema 6.3. B3aumo/eiicTBre 3/1eKTpPOMarHUTHBIX BOJIH C
BelLleCTBOM.
Tema 6.4. [Tongapusanys ceeTa.
Tema 6.5. [IpyMeHeHMe ONTHUKU B TeXHUKeE.

12

14

Ntoro B cemectpe:

34

17

17

40

Cemectp 3




Pa3gen 7. KBaHToBas onTHKa.
Tema 7.1. TeryioBoe v TFOMUHECLIEHTHOE U3JlyYeHue.
Tema 7.2. ®oro3ddeKT u ero nprMeHeHue.
Tema 7.3. Dddexr Komnrona. 11 6 | 6 4
Tema 7.4. EZUHCTBO KOPITYCKY/ISIPHBIX U BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. OnTrueckass TMPOMETPUSI.

CMBIC/I.

MOJIEKYI.

Pa3pen 8. Jy1eMeHTHI KBaHTOBOM (U3MKH aTOMOB,
MOJIeKYJ1 M TBep/bIX TeJl.
Tema 8.1. Teopust aroma Bogopoza 1o bopy.
Tema 8.2. KoprnycKy/iipHO-BOJIHOBOM Ayaii3M CBOUCTB
BeljecTBa. BosHel e Bporins.
Tema 8.3. CooTHOIIeHVe Heompe/ie/IeHHOCTe
[efizeHbepra.
Tema 8.4. BonHoBast QyHKLIMS ¥ ee CTaTUCTUUeCKUN 11 6 6 4

Tema 8.5. O611iee ypaBHenue IlIpegunrepa. YpaBHeHHe
[IIpeavHrepa A/isi CTalMOHAPHBIX COCTOSIHUM.

Tema 8.6. Perienvie ypaBHenus lllpeaunrepa asis
MPOCTBIX KBAHTOBBIX CUCTEM.

Tema 8.7. DnemMeHTbl COBpeMeHHOW (PH3UKHU aTOMOB U

Pa3pen 9. ®u3uka aToMHOro0 sipa.
Tema 9.1. CBoiicTBa aTOMHBIX sifiep.
Tema 9.2. PaiioakTHBHBIN pacriaf,. 12 5 5 5
Tema 9.3. flnepHble peakiuy.

Tema 9.4. DneMeHTapHbIe YaCTULIBI.

WToro B cemecTpe: 34 17 | 17 13

Wrtoro | 102 | 51 | 51 0 183

HpaKTquCKaH MOoAroToOBKa  3dK/JIKOUAETCA B  HENoCpeJCTBEHHOM  BBIIIOJIHEHUU

00yUarIUMHCS

oTipefie/IeHHbIX ~ TPYJOBBIX  (YHKUWHM,  CBsi3aHHbBIX C  Oy;yigei

HpO(bECCHOHEUIBHOﬁ AedaTe/JIbHOCTBIO.

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.

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

Howmep pa3pnena

Ha3BaHue u coziep>kaHue pa3ziesioB U TeM JIeKLIMOHHBIX 3aHITUI

Pazpen 1.

du3nuecKkue 0CHOBbI MeXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. Cucrema
orcueta. KuHeMaTvka [BWKeHUs] MaTepUaibHOM TOUKU. OCHOBHas 3aZjava
KUHeMaTUKA MaTepuaJbHOM TOUKU. TpaeKkTopus, [AAWHaA IyTH, BEKTOP
nepemeltienusi. Ckopocte. [locTynaresnsHOe U BpaljaTesbHOE ABWKEHHE.
YckopeHue u ero cocrasstone. HopManbHoe 1 KacaTesllbHOe YCKOPEeHHUS.
YrioBasg CKOpPOCTb M YrjiOBOe yCKOpeHHe. CBsi3b JIMHEWHBIX WU YIVIOBBIX
BeJIMUMH MPU BpalljaTe/TbHOM JIBV>KEHUH.

Tema 1.2. JluHamuka MamepuanbHOU MOUKU U NOCMYyNameabHO20
osudiceHust abcoatomHo meépoo2o mend. OCHOBHbIE TIOHATHS JUHAMUKMU:
Macca, UMIyAbC Tesa, cuna. IlepBeid 3akoH HberoTOHa. MHepuuanbHbIe




cucteMbl orcuéta. Bropor 3akoH Herorona. Tperuit 3akoH HreroToHa.
[TpuHuun oTHOcuTeNLHOCTU ['anmues. Cunbl: yrnpyrue CWIbl, CUJIBI
TpeHus. IIpakTrueckoe nprMeHeHue 3aKkOHOB HbroToHa. OCHOBHas 3a/aua
JVHaMMKA MaTepuanbHOM TOUKU. [loHsTHe abcomoTHO TBEPAOro Tesa.
Leutp macc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKeHUs Teja
riepeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mexaHuke. COXpaHSIOLMeCs Be/IMUMHBbI.
Kunernueckass  3Heprus. MexaHuueckass paboTa U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHCTEMBI.
[ToTeHuanbHas 3Heprust BO BHellIHeM IToJie cu/l. IloTeHlanbHas sHeprus
B3auMoZieucTBud. CBsA3b MeXJy TOTeH|MaJbHOU SHepruer U I0J1eM
KOHCepPBAaTUBHBIX CHW/I. 3aKOH COXpaHeHUsl MeXaHWYeCKOW SHepruu.
OHeprust yrnpyroil gedopmMaiy. YC/IOBUSI DPaBHOBECHsS MeXaHUUYeCKOH
CUCTeMbl. 3aKOH COXpaHeHus umiy/bca. CoyfapeHue ByX Tell.

MomeHT culbl ¥ MOMEHT UMITy/IbCa. YpPaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUs] MOMeHTa WMILy/bca. MOMeHT uMIly/bCa TBepOro Tesa
OTHOCHUTE/IbHO HeTO/IBU)KHOU OCH.

Tema 1.4. /JluHamuka epawjamenbHo20 O08UXCEHUsT abCOMOMHO meepoo2o
mena.  MowmeHnT  uHepumu.  OCHOBHOe  ypaBHeHHWe  JIMHaMUKU
BpalllaTe/IbHOIO [BIKEHUsl TBepAOro Tesna. KuHeTWueckas 3Heprus
BpalljaroLLerocs TBeporo Tesa.

Tema 1.5. TaecomeHue. Dnemenmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BCceMUpHOro TtaroreHus. Cuna Tsbkecthu M Bec. Hesecomocts. Ilose
TAFOTEHUsI U ero HampsbKeHHOCTb. Pabota B mose TsroteHus. IToTeHipan
nosii tAroteHus. Kocmmueckue ckopoctu. HenHepryanbHble CHCTEMBI
orcyera. CH/Ibl MHEPLIUU.

Tema 1.6. Peasmusucmckasa mexaHukd. ITocTynarel crieliiaibHOW TeOpUU
OTHOCUTE/IbHOCTU. JIOpeHILI0BO COKpalljeHue [IUHbI CTep)KHA. OCHOBBI
DeJIITUBUCTCKOM  MeXaHUKW.  VIHTepBas, ero  WMHBapUaHTHOCTH.
PenartuBucrckuii  umnynbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JuHaMMKU. KurHeTnueckass 5Heprusi peITUBUCTCKOM dYacTuipbl. CBs3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMNy/abCOM YaCTHULbL.

Paznen 2.

KosiebaHusi ¥ BOJTHBI.

Tema 2.1. T'apmoHuueckue KonebaHus. XapaKTePUCTUKU TapMOHUUYECKUX
KosiebaHuii. MexaHHUecKre TapMOHHYecKue KosebaHus. ["apMoHMYecKuit
ocLIsTOp. TIpy>KUHHBIM, (GU3UMUeCKUd U MaTeMaTUYeCKUd MasTHUKH.
CB00OO0/1HBIE TADMOHUUECKHE KOie0aHHsI B KOieOaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarmowue kKonebauus. CroxkeHHe TrapMOHHYECKHX
KosiebaHUM OJHOTO HarpaBjeHWs] W OJWHAKOBOW uacTOThL. bBueHwus.
CrnoykeHre B3aMMHO TIePIIeHJUKYISIPHBIX Kojebanuii. [IuddepeHianbHoe
ypaBHeHHe CBOOOZHBIX 3aTyXarOL[UX Koje0aHWi U ero perieHue.

Tema 2.3. BbiHydtcOeHHble KoaebaHusi. AMIUIATYAa U (a3a BBIHY>KIEHHBIX
KosiebaHuii. Pe3oHaHc. [IuddepeHryiaibHOe ypaBHEHUE BbIHYXX/IE€HHBIX
KonebaHuii M ero peiieHde. BosHoBBIe Tmiporiecchl. IIpomonbHBIE |
TorepeyuHblie BOJIHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryimeil BoJHBL @Pa3oBasi
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BoiH. CTosiure BOJIHBI. 3BYKOBble BOJIHBI. DddekT [lorsepa B aKyCTHKe.
YnbTpasByK U ero nprMeHeHue.

Tema 2.5. IpumeHeHue cpuzuku Konebauutl u 6oAH 8 mexHuke. ITprMepsI
npUMeHeHus1 GU3HUKY K0J1e0aHUH U BOJIH B TEXHUKE.

Pa3pnen 3.

OCHOBBI MOJIEKY/IAPHON (DM3UKH U TEPMOJMHAMHUKH.




Tema 3.1. MonekynsipHo-KUHemMuU4eckass meopusi UOeda/nbHbIX 2a308.
CraTUCTUUECKUM U TepMOJVMHaMUYeCKU MeTofbl. OTMNbITHbIE 3aKOHBI
yjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHgeneeBa. OCHOBHOe
ypaBHeHHEe MOJIEKY/ISIPHO-KUHETHYECKOW TeOpuu HUjeanbHbIX ra3oB. 3aKOH
MakcBesia 0 pacnpeZieieHAy MOJIEKYJT W/ealbHOIO ras3a 1o CKOpOCTSM U
SHEeprusiM  TemjoBOro  JBwkeHusl.  bapomerpuueckass  Qopmyia.
Pacnipegenenvie bonbipmana. CpefHee uMC/IO CTOKHOBEHWW W CPeJHsS
JuiiHa  cBoOofgHOro mipobera  mosekysn.  OrbITHOe — 0OOCHOBaHHe
MOJIEKY/ISIPHO-KUHETUYeCKOU TeOpUH. SABnenus repeHoca B
TepMO/IMHAMUUeCKMX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTozpbl ero
nosiyueHusi. CBOMCTBA y/bTpapa3pekeHHbIX ra3oB.

Tema 3.2. OcHoebl mepmMoOuHamuku. Yucno cTerneHedl CcBoOO/bI
MOJIeKy/Ibl. 3aKOH PaBHOMEDHOI'O pacIipefie/leHUsi SHepPruy IO CTeleHsIM
cBoboapl Mosekysn. [lepBoe Hauaso TepMoAuHaMHWKH. Pabora rasa mpu
u3MeHeHnr ero obwema. TeroemkocTb. [IpumeHeHMe TiepBOro Havasa
TepPMO/IMHAMUKU K H30mpolieccam. AirabaTHbiii riporjecc. [ToUTpOMHbIM
npotiecc. Obpatumble U HeobpaTuMble mporjeccel. KpyroBo# mpouecc.
OHTpOMNUs, ee CTaTUCTUUECKOE TOJKOBAaHUE U CBSI3b C TEPMOJMHAMUUECKON
BEepPOATHOCTHIO. BTOpoe Hauano TepMoAvHaMUKU. TeroBble ABUrarenyu U
xosoavabHble MalvHbl. L{nkin KapHo v ero KII/I ais vjeanbHOTO rasa.
Tema 3.3. PeanbHble 2a3bl. Cuiabl U IOTeHLUaAbHasg JSHeprus
MeXXMOJIEKY/IIPHOTO  B3auMO/IeHCTBUsl. YpaBHeHHe Ban-ziep-Baanbca.
N3otepmsl BaH-ziep-Baanbca v ux aHanu3. BHyTpeHHsA 3SHeprus
peanbHOro rasa. ddext xoyns-TomcoHa. CxmKeHre Ta30B.

Tema 3.4. IlpumeHeHue MONeKYASIPHOU (PU3UKU U MEPMOOUHAMUKU 8
MmexHUKe.

Paszpen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IOCTOSIHHOT0 TOKA.

Tema 4.1. Onekmpuueckoe nojse 8 8akyyme. 3aKOH COXpaHeHMs
3/IeKTPUUYeCKOro 3apsifja. 3akoH KyJjioHa. JOJieKTpocTaTUuyeckoe TIojie.
HarpspkeHHOCTB  37eKTpocTaThueckoro Iosid. IIpuHimn cyneprnosunumn
snekTpoctatuyeckux nosier. [lonme pumnona. Teopema I'aycca pnd
3/71eKTPOCTaTUUYeCcKoro rosis B Bakyyme. [IprMeHeHue Teopemsl ['aycca K
pacueTy HEKOTOPBIX 3/IeKTPOCTAaTUUECKUX T0Jel B BakyyMme. LIupKynsims
BEKTOpa HAalpsUKeHHOCTH  37eKTpocTtathueckoro mnosis.  [loreHuuman
37IeKTpOCTaThuecKoro rnossi. HanpsokeHHOCTh Kak rpaZiueHT MOoTeHLrasa.
OKBUIIOTEHLMa/IbHble [IOBEePXHOCTU. BrluncieHrue pa3HOCTH INTOTEHLUa/lIoB
0 HaNPsPKEeHHOCTH TIOJISI.

Tema 4.2. Dnekmpuyeckoe nosne 8 OusneKmpukax. THUIIbI AN3/IeKTPUKOB.
[Tonsipu3anus guseKTpuKoB. [Tonsspru3oBaHHOCTL. HanpsykeHHOCTh T10/151 B
IW2JIeKTpUKe.  JDJyleKTpuuyeckoe cmenjeHuve. Teopema [T'aycca s
371eKTPOCTaTAYeCKOro T0JI B AU3J/IEKTPUKe. Y CJIOBUSI Ha TPaHULIe paszena
[BYX IA3/IEKTPUUYECKUX CpPeJ.

Tema 4.3. TIpooOHUKU 8 31eKmpocmamuyeckom nose. DNeKTPOeMKOCTb
yeZJUHEHHOr0 MPOBOAHUKA. KOHZeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/ioB,
yeUHEeHHOT0 IPOBOJHMKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 3/1eKMpu4ecko20 nojs. DNeKTpUdeCcKuidl TOK, CWia U
MJIOTHOCTb TOKAa. CTOpOHHME CUMbL.  OJIEKTPOABWXKYyIlasg Cuia |
HaripsvkeHue.

Tema 4.5. IlocmosHHblli  31ekmpuueckuli mok. 3akoH Owma.
CorpoTuBieHre POBOJHUKOB. PaboTa ¥ MOIIHOCTh TOKa. 3aKoH [IKoyrisi-
Jlenia. 3akoH Oma [11 HeOJHOPOAHOro y4yactka Uernud. [IpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTTei.




Paznen 5.

MarseTusm.

Tema 5.1. MacHumHoe nosne 6 8akyyme. MarHutHoe TI0Jie W €ro
XapakTepucTuku. 3akoH buo-Casapa-Jlarviaca v ero ImpuMeHeHHe K
pacueTy  MarHMTHoro ToJsi. 3akoH Awmmnepa. BsaumogeiicTBue
rapasule/ibHbIX TOKOB. MarHurtHasi NMOCTOsIHHAasg. ENUHMIIBI MarHUTHOU
VHAYKIMM M HalpsyKeHHOCTM MAarHUTHOro Iosiss. MarHuTHoe Tiose
JBYDKYLLErocst 3apsza. /ledCcTBMe MarHWTHOIO IIO/I Ha JABWKYLIMKACS
3apsf. [BwKeHUe 3apsDKeHHbBIX YaCTHL] B MarHUTHOM I10j1e. Y CKOpUTeIn
3apspkeHHbIX yactul. Oddekt Xomma. Lupkynsius Bekropa B
MarHuUTHOI'O T0JIg B BaKyyMe. MarHuTHble I0JIs1 COJIEHOMZ,A M TOPOMZA.
[ToTok BekTOpa MarHMUTHOW WHAYKUWU. Teopema ['aycca gns mons B.
PaboTa 1o mepemeliieHHI0 TPOBO/IHMKA U KOHTypa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHass UHOyKyusi. SIBleHVe >5/1eKTPOMarHUTHON
vHAyKuK (onbiTel Papazes). 3akoH dapajess U ero BbIBOJ M3 3aKOHA
COXpaHeHUsl SHepruu. BpaieHue paMKW B MarHWTHOM Iiojie. Buxpessbie
TOKU (TOKM DPyko). UHAYKTUBHOCTH KOHTypa. CamonHAyKLMA. TOKM NpH
pa3MbIKaHUM U 3aMbIKaHUU Lienu. B3aumHas unaykuus. Tpancdopmartopsl.
OHeprust MarHUTHOI'O IOJIA.

Tema 5.3. MacHumHoe nosne 8 eewjecmge. MarHuTHble MOMEHTBI
3/IEKTPOHOB U aToOMOB. [lva- ¥ mnapamarHetvsM. HamarHuuyeHHOCTb.
MarnuTHoe Tm0/le B BellleCTBe. Y(/JIOBUS Ha TIpaHHUlle pasjesa [BYX
MarHeTUKOB. deppomMarHeTUKu U Ux CBOUCTBA. IIpupoga
(eppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 045 31eKMPOMAZHUMHO20 NOJA.
DnekmpomazHumHble 80/Hbl. BuxpeBoe ssekTpuueckoe rmose. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3/71eKTPOMarHUTHOIO  TIOJISL.
OKCrnepyuMeHTa/lbHOe ToJlyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
IuddepenuanbHoe ypaBHeHHe 37€KTPOMarHMTHOM BOJIHBI. OHeprusi U
VIMITYJIbC 3/IEKTPOMarHUTHOM BOJIHBI. V3/1yueHre AUTIONS.

Tema 5.5. IlpumeHeHue wmazHemu3ma 6 mexHuke. IlpuMeHeHue
371eKTPOMAarHMTHBIX BOJIH. [IpMeHeHne MarHeTU3Ma B TeXHUKe.

Paznen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpejcTaBieHU O MpUpojie
cBeta. KorepeHTHOCTb YW  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Vutepdepeniivss cBeta. Metozabl HabmoeHUss WHTep(epeHLIMH CBeTa.
WuTepdepenius cBeTa B TOHKUX IUIeHKax. [IpuMeHeHue MHTepdepeHLnn
CBeTa.

Tema 6.2. Juppaxkyus ceema. Ilpuniun ['oiireHca-®penesns. MeTos 30H
®penerist. [IpssMonrHeliHOe pacripocTpaHeHue cBeTa. Judpakius @peHesis
Ha KpYIJIOM OTBepCcTMM U aucke. [udpakuusi ®payHrodepa Ha ofHOMU
mend. [dudpakuuss @PpayHrodepa Ha gudpaklMOHHOW  pellleTKe.
[MpocTpaHcTBeHHasi pemetka. Paccesinne cBeta. /[udpakiuus Ha
ripocTpaHCTBeHHOU pelieTke. Popmyna Bynbda-bparros. Pasperatoriias
Cr1ocobHOCTh onTHUecKnx nMprbopoB. [ToxsATHe 0 rosiorpadum.

Tema 6.3. Bzaumooleiicmeue 31eKMPOMASHUMHbBIX B80AH C 8eujeCmeoM.
[ducrniepcust cBeta. DeKTPOHHas Teopus aucnepcuu cseta. [lorsomjeHue
(abcopbmms) cBeta. Iddekt Horepa. Mznyuenue YepeHkoBa-BaBuiora.
Tema 6.4. Ilonspuzayusa ceema. EcTeCTBeHHBIN U MOJISIPU30BaHHBIA CBET.
[Tonspusanus cBeTa INpU OTPa)KEHWU U TIPEJIOM/IEHMM Ha TpaHULie [BYX
[V3JIeKTPUKOB. [IBoMHOe syyernpesnomienye. IlossipusaljuoHHbIe TTPU3MBI
YV [oaspoupl. AHaau3  TOJIIpYM30BaHHOrO  cBera. VIcKyccTBeHHas




onTHYecKas aHM30TPOIUs. BpallieHre rI0CKOCTH TO/sIpU3aLiu.
Tema 6.5. [IpumeHeHUe ONMUKU 8 MEeXHUKe.

Paspen 7.

KBaHnToBas onrtuka.

Tema 7.1. Tennoeoe u aOMuHecyeHmMHoe u3jayyeHue. BuIbl W3MydeHUs.
TernsioBoe u3nyuyeHWe M ero XapakTepucTUKU. 3akoH Kupxroda. 3akoHbl
Credana-bonbiiMana u cmeleHusi BuHa. ®Popmynbl Panes-IIxvHca u
[1nanka. JIroMuHecLieHI M.

Tema 7.2. @omoscpgpekm u e2o npumeHeHue. Buapl (pOTO371€KTPUUECKOTO
s¢dekra. 3akoHbl BHelliHero (oTo3ddekTa. YpaBHeHUe DUHINTeNHA AJs
BHel1Hero ¢otoaddekra. JKcriepuMeHTalbHOe TI0/ITBeP)K/JeHHe KBAHTOBBIX
CBOMCTB cBeTa. [IpumMeHeHue GpotodrddekrTa.

Tema 7.3. D¢ppexkm Komnmona. DHeprusi U umnynbC (oToHa. [laBieHue
cBeTa. OPdektT KomnToHa 1 ero snemeHTapHasi TEOpHUS.

Tema 7.4. EOUHCmEO KOpNyCKYAsIDHbIX U  BO/MHOBbIX  CBOLICMS
3/1€KMPOMAZHUMHO20 U3/MTyUeHUsl.

Tema 7.5. Onmuueckasi nupomempusi. TerioBble MUCTOUHUKA CBeTa.
Mertozpl ¢uUKcaluM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUYECKON
MTMPOMETPUH.

Paznen 8.

J/1eMeHTBI KBAaHTOBOM (PU3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eooopoda no bopy. Mogenu aroma TomcoHa u
Pe3zepdopga. JluHeliuathbiii criekTp aToMa Bojopoga. Iloctynatel bopa.
OmnbiTel @panka U 'epua. CriekTp atoma BoZopoja 1o bopy.

Tema 8.2. KopnyckynsipHo-80/H0801U dyaau3m ceolicme gewjecmed. BosHbl
de Bpolins. HekoTopble cBOICTBa BOJIH Jie bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeneHHocmell I'elizeHbepeaa.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

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

Tema 8.6. PeweHue ypasHeHusi LLIpeOuHeepa 0/ npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU Pu3uKu amomos u moaexya. [IpuHLUI
MIPUYMHHOCTH B KBAaHTOBOW MexaHMKe. [[BibDKeHHe CBOOOJHOWM UYaCTHLIBI.
Yactuiia B OJHOMEDHOM TMPSIMOYTO/JbHOM «IOTEHLMAIbHON sIMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpoXoK[JeHHe YacCTHI[bl CKBO3b
MOTeHL{a/IbHbIN Oapbep. TyHHebHBIN 3 dexT. JInHeliHbIN
rapMOHUUECKWW OCLIWIIISITOD B KBaHTOBOWM MexaHWKe. ATOM BOJOpOJa B
KBaHTOBOU MeXxaHMKe. 1S-COCTOsiHMe 37eKTpoHa B aTtoMe Bozopoza. CnvH
snekTpoHa. CrMHOBOe KBaHTOBOe 4HWC/I0. [IpuHLMN Hepas3IMuuMOCTH
TOXJeCTBeHHbIX yacTtull. [IpuHumn Ilaynmu. PacripeseneHve 3/1eKTPOHOB B
aToMe TI0 CcoCTosiHUsIM. [loHsiTie 00 SHepreTUYeCKUX YPOBHSIX.
MornekyssipHple  crieKTpel.  KOMOMHAI[MOHHOe — paccesiHWe — CBeTa.
ITornowenne. CrioHTaHHOE M BBIHYXKZEHHOe u3nyueHus. Onrhuyeckue
KBaHTOBbIe reHepaTopkI (/1a3ephl).

Pa3pnen 9.

®du3nKa aTOMHOro0 siipa.

Tema 9.1. Ceoticmea amomHbix si0ep. Pa3Mep, coCTaB M 3apsii aTOMHOTO
saapa. MaccoBoe U 3apsiioBoe uucia. dedeKT maccbl U SHEprusi CBsi3u
aapa. CriuH sijpa M ero MarHUTHBIM MOMeHT. fnepHble cunbl. Mogenu
szpa.

Tema 9.2. PaduoaxkmueHblli pacnad. PafivioakTHBHOe W3/lyueHHe U ero
BUAbl. 3aKOH paJWOaKTUBHOrO  pacraga. IlpaBuima  cmelleHUs.
3akoHOMepHOCTU anb(a-pacraja. bera-pacrag. HelitpuHo. I'amma-




W3JlyuyeHue U ero CBOMCTBAa. Pe30HaHCHOe MOrJoljeHre raMMa-u3ayyeHus
(3bdekr Meéccbayspa). Metoasl HabOMOAEHWSA U PEryMCTpalvd
PaZIMOaKTUBHBIX U3/TyYeHUM U YaCTHLI.

SAnepHble peakluMi M UX OCHOBHbIe TUMbl. Ilo3uTpoH. Bera-mutoc-pacmag,.
OneKTpOoHHbIY 3axBaT. OTKpPbITHE HEUTPOHaA.

Tema 9.3. flO0epHble peakyuu. $SnepHble peakUMd TIO[ [elCTBHEM
HeWTpPOHOB. Peakuys aenenus siapa. LlenHas peakuus genenusi. [Tonsitue o
sinepHOM SHepreTWke. Peakiusi cuHTe3a aTtoMHbIX sjep. [Ipobsiema
YIIPaB/ISIEMBIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. KocMuueckoe nsnyueHre. MIOOHBI U
UX CBOWCTBAa. Me30HBI W UX CBOWCTBA. TUIBI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTvLl. YacTULbl ¥ aHTUYacTULbl. ['unepoHsl. CTpaHHOCTb
U YeTHOCTb 3/ieMeHTapHbIX uactull. Kiaccudukaiys 371eMeHTapHbIX

yactul]. KBapku.

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

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCThb

N3 Hux Ne
Ne Dopmbl .. MPaKTUYeCKo | paszjen
TeMbl NpakTUYeCKUX Tpy0EMKOCTB, o
1/ o MPaKTUYeCKUX u a
3aHSATUN o (uac)
m 3aHATUA MOATOTOBKH, | AUCLHUIT
(gac) JIUHBI
Cemectp 1
Kunematuka v iuHaMuKa
1 A Permmenue 3aau 6 1
MaTepuaJbHOU TOUKHU
XapaKTepHUCTHUKH BOJIHOBBIX
2 P P Pertenne 3amau 6 2
TPOLeCCOB
MouJiekynsipHO-
3 Y/AP Pemenue 3amau 5 3
KMHEeTHUYeCcKasl TeOpHs
Cemectp 2
XapaKTepUCTUKU
4 P P Pemtenne 3amau 6 4
371EKTPUYECKOT0 TOKa
WNHayKUys MarHUTHOTO
5 | onsi. CAJIbI B MArHUTHBIX Pemrenue 3amau 6 5
TMOJSIX
NuTepdepenums
6 PpepeHLpas, Pemenue 3amau 5 6
Ivdpakiysi, NoJsipyu3aLys
Cemectp 3
TeruioBoe H3nyueHue.
7 y Pertenne 3amau 6 7
doTtoadexT
AToM BOZOpOJa, IOCTY/AaTh
8 AOPOAR, y Perienue 3azau 6 8
bopa
9 | AnepHbie peakiyu PerieHue 3agau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHUS

Tembl 1abOpaTOPHBIX 3aHATHM U UX TPYIOEMKOCTb MPUBe/ieHbI B Tabsuie 6.

Tabmnmiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPYI0EMKOCTb




N3 Hux Ne
Ne TIPaKTUYeCKO | paszen
TpynoeMKOCTb o
i/ HanmeHoBaHue 1abopaTopHbIX paboT* (uac) i a
1 ’ TOATOTOBKY, | JUCLIUI
(gac) JIVHBI
Cemectp 1
1 | Maummna ATByza 4 1
2 | MasaTHUK MakcBesuia 5 1
3 | OnpegeneHre CKOPOCTH 3BYKa B BO3/yXe 4 2
4 Ormpe/iesieHye MoOKa3aresist afuabaThl st 4 3
BO3/yxa
Cewmecrtp 2
5 OrnpefiesieHre 3/1eKTPOEMKOCTU 5 4
KOH/leHcaTopa
6 OrnipepiesieHre yzieIbHOTO COMPOTHBIIEHUS 4 4
NIPOBOJHUKA
OmnpefienieHre TOPU30HTAIBHOU
7 | cocTaBsitolei HaNps>KEHHOCTH 4 5
MarHMTHOIO NOJIs1 3eMJIUA
8 | Kosbija HetoToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TeIJIOBOT'O U3/TyUYeHUsI 4 7
10 OrnbiTel CTOJIETOBA 10 U3YYEHUIO 4 -
dboTorPdekra
11 OrnpesiesieHre IMPUHBI 3aMPELEHHON 30HBI 5 8
T0JIyIPOBO/IHHMKOB
12 OnpezeneHye sHepruu aabga-yacTuL] 10 4 9
npobery B Bo3zyxe
Bcero 51

Ipumeuanue: *membl 1abopamopHbix pabom Ha cemecmp sI8AAIOMCA BAPUAMUBHBIMU U ONPedesiiomest Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 7abopaToOpHBIX paboT

Ne Ne pa3zgena

1/ HaumeHoBaHMe 1ab0paToOpHO PabOTHI JUCLIUIUITUH

1 bl
Cemectp 1

1 | MammnHa ATBya 1

2 | MasaTHUK MakcBesuia 1

3 | Mastauk Ob6epbeka 1

4 | CTOJIKHOBEHUS 111apOB 1

5 | I'mpockon 1

6 OnpepneneHve  yCKOpeHHs CBOOOZHOTO TafieHHUs TPU  TTOMOIIU ?

000pOTHOT0 MasiTHUKA

7 | KpyTuibHbIM MassTHUK 2

8 | HaknoHHbIM MasiTHUK 2

9 | OnpefiesieHre CKOPOCTH 3BYKA B BO3yXe 2

10 | Onpesienenuie ko3¢ duiveHTa BI3KOCTU BO3yXa 3

11 | OnpesienieHye MoKasartess afdadbaThl /11 BO3AyXa 3
Cemectp 2

12 | OrnpefiesieHre 3/1eKTPOEMKOCTU KOHZIeHCAaTOpa | 4




13 | OnpesiesieHre y/1eJIbHOTO COMPOTHMB/IEHWS TTPOBO/THUKA 4
14 | Mi3yueHue NpoLieccoB 3apsijia ¥ pa3psifia KoHJeHcaTopa 4
15 | MccnemoBaHye peakcalMOHHBIX KOJ1e0aHUM 4
16 | MiccnemoBanue pe30HaHCA B 37IEKTPUUYECKOM Kojie0aTeTbHOM KOHTYpe 4
17 | OnpegesieHne yieJIbHOTO 3apsifia 3/IeKTPOHA 4
18 OrnpenieieHe  TOPU30HTA/JILHOM  COCTABJISIFOLEM  HampsDKEHHOCTU 5
MarHuTHOTO MOJIsl 3eMJIU
19 | UccnenoBanue rucrepesrca (heppoMarHUTHBIX MaTeprasioB 5
20 | NccnepoBaHue B3aMMHOW UHYKLIAU 5
21 | NiccnepmoBanue 31eKTPUUECKUX KOIeOAHUH B CBSI3aHHBIX KOHTYpax 5
22 | OnpepeneHue yiebHOTO 3apsi/ia 3JIEKTPOHA METO/IOM MarHeTpoHa 5
23 | bunpusma PpeHeist 6
24 | Konbila HeroTOHA 6
25 | Iudpakiiys MjI0CKMX BOJIH Ha Ie/U 6
26 | JudpakimoHHas pelieTKa 6
27 | XapaKTepUCTHUKU MPU3Mbl U AUDPaKIIMOHHON pelleTKH 6
28 [Tonsipm3anusi cBeta. 3akoH Masmoca. KpyroBas u summnTuyeckas 6
TO/IsIpU3aLy
29 | BpaujeHue j0CKOCTH MOJISIPU3aLIUU 6
30 | MarsuTHOe BpallleHue TVIOCKOCTU MOJIsIpU3allviv 6
31 OrnpefienieHe  [JIMH BOJH  CHEKTPaJbHbIX JIMHUA C  TIOMOLIbIO 6
CIeKTpoMeTpa
Cemectp 3
32 | IIpoBepka 3aKOHOB TEIJIOBOTO U3/TyUYeHHUsI 7
33 | OmnbiThl CTOMIETOBA MO M3yueHHI0 GoTo3ddekTa 7
34 V3yyeHre crnekTpa aTroMa BOZOpOJAa C IOMOLIbH AU(PPaKLXOHHOTO
CIIeKTPOMETpa
35 V3yyeHre 3aBMCUMOCTH 3JIEKTPUYECKOrO COMPOTHB/IEHUSI MeTa/ulIoB U 3
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekt Xosa B repMaHun 8
37 | OnpefiesieHre LIMPUHBI 3aNPELLEHHOM 30HbI MOJYTPOBOAHUKOB 8
38 | OnpejiesieHye MOTEHIMAIOB BO30YKIEHNUsT aTOMOB 8
39 | OmnpeenieHre SHepruu anabda-yacTuiy 1Mo npobery B Bo3ayxe 9
40 | UcciegoBaHue SHEPryuu -uU3myueHus 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.
Tabsuiia 7 — Busibl caMoCTOsATeIbHOM PabOTHI M ee TPYZ0eMKOCTh
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Buz camocTosiTeTbHOM paboThI
yac yac yac yac
1 2 3 4 5
V3yyeHre TeopeTMUeCKOro MaTepuasia 63 44 14 5
nucuuriiHel (TO)
[ToAroToBKa K TeKyllleMy KOHTPOJIO 60 43 13 4
ycrnieBaemocTH (TKY)
[ToAroToBKa K MpoMeKyTOYHOU 60 43 13 4
arrectauu (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.

Tabsmria 8— ITepeueHpb MeYaTHBIX W 3JIEKTPOHHBIX yueOHbBIX U3AaHUM

e.lanbook.com/book/
440105

Pedcum docmyna: oas
asmopu308aHHbIX
nosb3osamesetl.

KoymuectBo
9K3eMIUISIPOB
Uﬁng,;[;ec Bubmorpaduueckast cchbiika i 61?}??;;2%8

3JIEKTPOHHBIX
5K3eMI/ISIPOB)

53 Kypc obueii ¢pusuku: B 3 1.: yuebHoe mocobue / 1. B.

C12 CaBenveB. - M.: Hayka: ®usmatiut, 1977 - T. 1: 84

Mexanuvka. MosnekynsipHasi du3uka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe nmocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https://

CagesnbeB, 1. B. Kypc obujeit ¢usuku. B 3 Tomax.
Tom 1. Mexanuka. MonekyssipHasi py3vka: yueOHUK
o BysoB / W. B. CasenbeB. - 20-e wu3g., crep. -
Cankrt-ITetepOypr: Jlaub, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

https://
e.lanbook.com/book/
507521

Pedicum docmyna: oas

CaBenbeB, U. B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
OnektpuuectBo. Konebanuss u BonHbL. BosHoBas
onTHKa: yuebHoe Tmocobue gy By3oB / U. B.
CaBesbeB. - 9-e u3g., crep. - Cankt-Iletepbypr: JlaHb,

e.lanbook.com/book/
440198
Pedcum docmyna: ons

asmopu308aHHbIX
N 2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3ogamesetl.

https:// CaBenbeB, . B. Kypc obme#i ¢pusuku. B 3 ToMmax.

Tom 3. KBaHToBasi ontvka. AToMHas (pusvka. Pusrka
TBepgoro Tenma. dusvka aTOMHOrO  fjpa U
3/IeMeHTapHbIX YacTWI]: y4eOHUMK s By3oB / U. B.

Peodicum docmyna: ons
aemopu308aHHbIX
nosib3osamesnell.

asmopu308aHHbIX CaBenbeB. - 16-e u3pg., crep. - Caskr-IlerepOypr:
nosb3oeamenetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmuii kypc ¢usuku: YuebHOe
catalog/product/ nocobue z1g By3oB: B 5 Tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:

OUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
1512-4.



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

https://
znanium.com/
catalog/product/
470190

Pedicum docmyna: ons
aemopu308aHHbIX

CuByxuH, . B. O6muii kypc ¢usuku: YueOGHOe
rmocobwe ans By3oB: B 5 Tomax Tom @ 2:
TepMoarHaMyKa U MosieKyJ/sipHast pusuka / CUBYXUH
O.B., - 6-e uzn., crep. - MockBa: ®UIMATIINT,
2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ Wpopos, M. E. Mexanvka. OCHOBHbIe 3aKOHBI:
catalog/document?

) yuebHoe miocobue / U. E. Upogpos. - 17-e u3g. -
id=470867

Pesxcum docmyna: ons
aemopu308aHHbIX

Mocksa: Jlaboparopusi 3HaHu#, 2025. - 312 c. - ISBN
978-5-93208-519-6.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHOe
catalog/product/ nocobue as1s1 By30B: B 5 Tomax Tom 3: DekTpuuectBo
549781 / CuByxun [.B., - 6-e wu3p., crep. - Mocksa:

Peodicum docmyna: ons
asmopu308aHHbIX

OUBMATIINT, 2015. - 656 c. ISBN 978-5-9221-
1643-5.

nosb3osameseil.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. OOmmii Kypc Gu3MKUA: YueOHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pestcum docmyna: ons
aemopu308aHHbIX

OU3SMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

nosb3o8amesetl.

https://

znanium.com/ WNpopos, WM. E. OnexkrpomarHetus™m. OCHOBHBIE
catalog/document? .

) 3aKOHbI: yuebHoe rocobue / U. E. Viponos. - 14-e u3g.
id=470883

Pedicum 0docmyna: ons
asmopu308aHHbIX

- Mocksa: Jlabopatopusi 3HaHui, 2025. - 322 c. -
ISBN 978-5-93208-520-2.

nosb3oeamesetl.

https:/

znanium.com/ Wpopog, 1. E. KBanrtoBas ¢u3vka. OCHOBHbIE 3aKOHBI:
catalog/document? .
) yuebHoe rocobue / U. E. Vipogos. - 9-e u3z. - Mockga:
id=470861

Pedicum docmyna: ons
asmopu308aHHbIX

Jlaboparopusi 3Hanuii, 2025. - 261 c. - ISBN 978-5-
93208-517-2.

nosb3o08amesetl.

https://

znanium.com/ Wpomoe, U. E. 3amaun mo oOuieit ¢usuke: yuebHOe
catalog/document?

) nocobue nans By3oB / U. E. Upogos. - 17-e u3g. -
id=476087

Pedicum 0docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

Mocksa: Jlaboparopusi 3HaHu#, 2026. - 434 c. - ISBN
978-5-93208-513-4.



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/
bcode/563653
Pedicum 0docmyna: ons
aemopu308aHHbIX
nosb3oeameseil.

Ca3zoHoB, A. b. SfpepHas ¢u3uka: yueOHUK A7t
By30B / A. b. Ca30HOB. - 2-e u3[., UCTIP. U JOIL -
Mocksa: N3patensctBo HOpaiit, 2025. - 320 c. - ISBN
978-5-534-11829-2.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTeIbHBIX PeCYpPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»

[TepeueHb 3JIEKTPOHHBIX obpa3zoBaTe/TbHbIX pecypcoB WH(OPMaIMOHHO-
TeJIeKOMMYHHKAL[MOHHON ceTu «VIHTepHeT», HeOOXOAUMBIX JJIsi OCBOEHUS JUCLIUITUHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 0O0pa3oBaTebHBIX PECypCcOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKAL[MOHHOM ceTy «VIHTepHeT»

URL agpec HanmenoBanue

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

NuTepHeT-kypHan «HoBasi Hayka». Pa3zgen ¢usuka

fizika/

https://openedu.ru/ O6pa3oBaresibHast riatopma «OTKpbITOE
obpa3oBaHue»

https://fizikaguap.ru/ OO6pa3oBaTesbHbIN pecypc Kadeaps dusvku ['Y ATl

https://Ims.guap.ru Cucrema AaucTaHioHHOro 00yuenus 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 /it HaumenoBanue

OnekTpoHHas WH(OpPMaIMOHHO-00pa3oBaTeibHas cpega I'YAIT «HTerpupoBaHHast
cpega obyuenus» (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII

1 (BBemeHa B sKcrutyaraluto pukasom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
Mozayned W uX (YHKLUUMOHA/bHOEe Ha3HAueHWe U3/I0KEeHbl TI0  CChbLIKe
https://guap.ru/it/system/iso
OdwurmanbHbiii  caldiT obOpa3oBaTenbHOM oOpraHu3aliui B ceT  «HTepHET»

2 (https://guap.ru/), paspabortan corpygHukamyd ['YAIl (BBeA€H B 3KCIUTyaTalio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Windows OC (moroBop I'YAII, uHdopmaliys o JULeH3WH Tpe/cTaB/ieHa
1o cchliKe https://guap.ru/it/system/iso/po)

4 Microsoft Office (moroBop I'VAII, uHbopMalysi 0 /JWIEH3UM Tpe/CTaBieHa TI0
cebinke https://guap.ru/it/system/iso/po)

5 Google Chrome (cBobozHO pacripoctpansiemoe I10)

6 VLC mediaplayer (siuien3uss GNU Lesser General Public License 2.1+)

8.2. Ilepeuenn MH(OPMaLMOHHO-CIIPAaBOYHBIX CUCTeM, UCII0/Ib3yeMbIX rpu

OCyI1IeCTB/IEHUH 00pa30BaTe/IbHOIO MPOLIeCca Mo AUCLUTUTHHE
[TepeyeHb HKCIO/B3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPeZCTaBlIeH B
Tabvie 11.


https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653

Tabsmria 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

Ne /i1 HanmeHnosanue
OnekTpoHHbBIN Kartasor 6ubmotekn I'YAII ¢ goctynom K 6ase MOJHOTEKCTOBBIX
1 usganuii (https://lib.guap.ru), gocTyn uepe3 TUYHbIN KabUHET ynuTaTessi OUOIUOTeKU
'YAIT
Hayunass snektpoHHass Oubmoreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JIMUHBIA KabuHeT umrtaTens Oubmoteku ['YAII, a takxke mo IP -ampecam
'YAIT

9BC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 nMuHBI KabWHET uMTaTesst

3 oubsmoreku I'YATI, a Takke o IP -agpecam 'Y ATI

4 9BC KoHcopimyma aspokocMuueckux By30B Poccum (http://elsau.ru/ suai), goctyr
o IP-agpecam ['YAII

c 3BC Znanium (https://znanium.ru/), AoCTyn uepe3 JIMYHBIA KaOWHET uUTaTess
oub/moteku ['YATI, a Taxke o IP -agpecam I'YATI

6 O6pa3oBarenbHasi mnardopma «FOpaiit» (https://urait.ru/), AOCTyI uepe3 JINUHBIMA
KabuHeT unTartens 6ubmmoreku I'Y AT, a Takxke 1o IP -agpecam 'Y ATI

7 Hayunasi snektpoHHast 6ubmmoteka «KubepJlenutka» (https://cyberleninka.ru/),

CBOOOHBIN JOCTYTI

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

Tabsmija 12 — CoctaB MaTepraibHO-TeXHUUECKOM 6a3bl

No HaumenoBaHMe cOCTaBHOM UaCTH

< Homep ayanuropun
/11 MaTepHa/IbHO-TeXHUUECKOU 0a3bl p dyAUTOp

YuebHass ayguTOpus [/IS 3aHATHN JIEKIJAOHHOTO THIIA,
7ab0paTOPHBIX  3aHSITHM, 3aHATHM CEMUHApCKOTO THIIA,
TPYITIOBBIX W HWHAVBUAYAIbHBIX KOHCYJIbTAL[M, TEKYILero
KOHTPOJISI K TIPOMEXXYTOUHOMN aTTeCTaLvH.

OcHallleHMe: Crelianu3upoBaHHas  Mebenb; TexHuueckue | 196135, r. CaHkT-

1 | cpenctBa oOyueHus, CIy)KaLlye A7ist IPe/CTaB/IeHus] yueOHOM ITetepGypr, yi1.
uHpopMauM  GosbuIod  ayautopum;  aGoparopHoe | Iactemno, . 15,
o6opyoBaHHe (KOMIUIEKT TIpM6OpOB i usmueckux | ayAuTopusi Ne31-046
r3MepeHUl (371eKTPOHHBIN 3aB0o/, DybBpO Bpoiyiag);
Ycranosgu: FRM - 06; FRM - 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.




YueOHasi ayguTOpUs [/Isi MPAKTHUECKUX 3aHSATHH, 3aHATUN
CeMUHApPCKOTo TWIIa, JIabopaTOPHBIX 3aHSTHM, TPYMIIOBBIX U
VHJVBU/Iya/lbHbIX KOHCYJ/IbTal[ili, TeKYI[ero KOHTPO/IS U
IIPOMEXYTOUHOU aTTeCTar|uy.

OcHairleHre: CrielyaJu3upoOBaHHass Me0esib; TeXHUYeCKHe
cpeAcTBa 00ydeHusi, CIy>Kallue /s TipeJcTaBieHust yueOHOM
uHpopMalMu  OOMBIIOW  ayAUTOpPUM;  J1abopaTopHOe
obopyioBaHre (KOMILIEKT TpUOOpPOB sl (PU3HUECKHUX
v3MepeHU (371eKTPOHHBIN 3aB0o/, DybBpO Bpoiyias);
Ycranosku 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.
T'acrenno, a. 15,
ayauropus Ne31-048

YuebHass ayguTopusi [/l 3aHATUN JIEKIIMOHHOTO THIIA,
3aHATUH CEeMHHAPCKOT0 THIIA, TPYIIIOBBIX U
WHUBHUYalbHBbIX KOHCY/IbTAl[Mi, TEKYIIero KOHTPO/IS |
TIPOMEXKYTOUHOM aTTeCTaLIHH.

OcHalljeHye: CrieLaIn3upoBaHHas MeOesib; TeXHUYeCcKue
cpe/iCcTBa 00yueHus1, CTy>Kall[|e [/Ist Pe/ICTaBIeHus YueOHOM
vHbOpMaIun OoMbIIION ayJUTOpUH; Habop
JeMOHCTPAIMOHHOTO 000PYy/10BaHUSI.

196135, r. CaHKT-
[TetepOypr, yiI.
l'acrenno, a. 15,
ayauropus Ne32-01

YuebHass ayAudTOpUs s TIPAaKTUUeCKWX 3aHATUM THIA,
71a00paTOPHBIX  3aHATHM, 3aHSATHM CEeMHHAPCKOTO THIIA,
IPYNMOBLIX U WHAUBUAYANbHBIX KOHCY/IbTALUM, TEKYIero
KOHTPOJISI Y TIPOME)XKYTOUHOM aTTeCTarj|.

OcHalrleHre: Crie[jMaJu3upoBaHHasi Me0esib; TexXHUYecKue
cpezcTBa 00yueHusi, CIy>Kallue /s TIpeJicTaB/aeHust yueOHoOM
uHpopMalMu  OOMBILIOW  ayAUTOpPHM;  J1abopaTopHOe
obopyzoBaHue (MOAy/bHbIE J/1abOpPAaTOPHBIE YCTAaHOBKH TIO
anekrpoMarHetusmy: ®IIO — 03, IID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, PIID — 12, ®II3 — 04 (OO0 «UHTOC» T.
MockBa); MHKPOCHCTeMBI; jabopaTopHble pabOThI  T10
BONMHOBOW onTuke: 1. buripusma ®penens, 2. Kosblla
HeioToHa, 3. Judpakius miockux BoH, 4. JudpakijuoHHas
pewtetka, 5. [Tonsipuszanus cseta, 6. OnipeiesieHye [JIMH BOJH
CTIeKTPa/IbHBIX JIMHUH; TabopaTopHbiid cteHa U T3-OM-II1-I10
(OO0 «IIpodobpaszoBanue» T. KaszaHb)).

196135, r. CaHKT-
[TetepOypr, yiI.
l'acrenno, a. 15,
ayauropus Ne32-04

YuebHas ayguTopus [jis 1ab0paTOPHBIX 3aHSITHH.

OcHairleHre: CrielUaJv3vpoBaHHasi Me0esib; TeXHUUeCKue
cpezacTBa 00yueHwUsl, CyyKallye /s TIpeACTaBIeHnst yueOHOH
uHpopMmauuu  OGosbiiolt  ayautopuM;  JlabopaTopHOe
obopyaoBaHue (MOAyJ/ibHbIe J1abOpaTOpHbIe YCTAHOBKH T10
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO - 05,
@IID - 08, DIID — 11, DIID — 12, OIID — 04 (OO0 «MHTOC»
r. Mockea); MHUKpoCHUCTeMbI; jabopaTopHble pabOTHI 10
BonHOBOW onTuke: 1. bumpusma ®penens, 2. Kosblia
HeloToHa, 3. [Iudpakiys 1iockux BoH, 4. AudpakirioHHast
pewietka, 5. [Tonsgspusauus ceeta, 6. OrnipefienieHve IJIMH BOJH
CTeKTpa/IbHBIX JIMHWUM; TabopatopHbiii cteHg UT3-OM-TI-I10

(OO0 «IIpodobpaszoBanue» T. KaszaHb)).

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,
ayauropus Ne32-06




YuebHasi  ayauTopusi S TPAKTUUECKUX  3aHSITHH,
71ab0paTOPHBIX  3aHATHM, 3aHSATHM CEeMHUHAPCKOTO THIIA,
TPYNMOBLIX U WHAWUBUAYANbHBIX KOHCY/bTALUM, TEKYIIEero
KOHTPOJISI Y TIPOME)XKYTOUHOM aTTeCTalu.

OcHalrienue: crienyanusvpoBanHas  Mebesb;, TexHuueckue | 196135, 1. CaHKT-
cpejicTBa 0OyueHus, cysKallje J/1s NpescTaBneHus yue6Hoit | [lerepOypr, yii.
unbopmayu  GonblIol  ayauTopuu;  j1aboparopHoe | I'acreno, a. 15,
obopypoBanue (maboparopHeii Komruieke JIKK-2M Ne36 u | ayautopus Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHbie cTeHbI M-
AYT-I10, YUC-AB-AP, VYUC-AB-YCII-I[IO (00O
[Tpodobpasosanue, r. Kaszans); ycranoBku PIIK — 03, OIIK —
05, ®TIK — 10 (HIIIT «YuebHasi TeXHHKa», T. MOCKBa)).

YueGHast ayquTopus 15 1abOpaTOPHBIX 3aHSITHH.
OcHaleHye: CrielMaJM3UpOBaHHast Me0Oesb; TeXHUUeCcKHe
cpezcTBa 00yJeHUs], CTy>Kalle /1S TIpeiCTaB/eHust yueOHoH 196135, r. CaHKT-
uHdopMari  OosbIION  ayguTOpuM;  JlabopaTopHOoe -
7 | obopymoBanue (nabopaTtophbiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie cTeH/bl M-
AYT-TIO, YUC-AB-IP, YUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kaszans); ycraHoBku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHasi TexHUKa», T. MOCKBa)).

[TetepOypr, yii.
T'actenno, a. 15,
ayautopus Ne32-03.

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 IPOBe/IeHUsI POMEXKYTOUHOM aTTeCTal[|uH
By npoMe)KyTOUHOM aTTecTalyu [TepeueHb OLIEHOYHBIX CPE/ICTB
CrnrcoK BOMPOCOB K 3K3aMEeHY;
OK3aMeHaLIMOHHbIe OU/IeThI™;

3agauu;

TecTsl.

Cnmcok BOIIpPOCOB;

OuddepeHLIMpOBaHHBIN 3aUET TecTsbi;
3ajauu.
HpumeuaHue: *9K3(1M€HCH.{UOHHbl€ 6usnemnbl d)opMupyiomCﬂ Hd OCHOBe sonpocos u 3a0au ma6ﬂUL{bl 15.

DJK3aMeH

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 —KpuTepuu o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OrleHKa KOMITeTEHI[UN }
5-6a/UIbHas LKA XapakTeprCTHKa C(hHOPMHUPOBAaHHBIX KOMITeTEHLIMI
«OTJIMYHO» OOyuarormics:

— ry1y0OKO 1 BCECTOPOHHE YCBOW/I ITPOTPaMMHBIA MaTepuar;

— YBEPEHHO, JIOTUYHO, 110C/IeZloBaTelbHO ¥ TPAMOTHO €ro U3/araer;

— OMYpasChb Ha 3HAHWSI OCHOBHOM W [IOIIOJIHUTE/IbHOU JINTepaTyphl,
TeCHO CBSI3bIBA€T YCBOEHHble HAyYHBIE T0JIOKEHHUSI C MPaKTUYeCKOU
JlesiTe/IbHOCThI0 HarpaBJ/IeHUs;




OrieHKa KOMITETeHLIMU

5-0a/UIbHAas [IKAIa

XapaKTeprucTHKa CPOPMUPOBAHHBIX KOMITETEHL U

— yMesio 060CHOBBIBAET U apr'yMeHTHPYeT BblJIBUTaeMble UM HIEH;
— JleJlaeT BBIBOZIBI M 0000IIIeHNs;

— CBODO/IHO BJIaJIeeT CUCTEMOM CIeL[aIu3uPOBaHHBIX TIOHATHIA.

— MPaBU/ILHO BBINOIHUI 0T 90% 10 100% TeCTOBBIX 3aJaHUKA .

«XOpOoLLIOo»

OOyuaroImiics:

— TBEP/I0 YCBOW/I ITPOrPaMMHBIM MaTepuas, TPAMOTHO U TI0 CYIL[eCTBY
W3/1araeT ero, OMUpasiCh Ha 3HaHWsI OCHOBHOM JIATEPATyPHI;

— He JIOMyCKaeT CyII[eCTBeHHBIX HETOUHOCTe;

— YBSI3bIBA€T YCBOEHHbIE 3HAHWSI C TIPAKTHUECKOM [esTe/TbHOCThIO
HarpaBJ/IeHus;

— apryMeHTHUPYeT HayUHbIe TOJI0KEeHHS;

— JleJlaeT BBIBOZIBI M 0000IIIeHNS;

— BJIa/IeeT CHCTEMOM CTIeL[HaTM3UPOBAHHbIX TIOHATHH.

— IPABUJIBLHO BBINOIHUI OT 70% 10 89% TeCTOBBIX 3a[aHUi .

«Yy[0BJIETBODUTE/TbHO»

— 00yyYaroLMiiCs YCBOW/ TOIBKO OCHOBHOM TIPOTPAaMMHBINM MaTepual,
MO CYLIeCTBY H3/laraeT ero, onNupasCh Ha 3HAHUS TOJILKO OCHOBHOMU
UTepaTyphl;

— JIOTTyCKaeT HeCyIleCTBeHHbIE OIIMOKH M HETOUHOCTH;

— UCTIbIThIBAeT 3aTpy/IHEHUS] B MPaKTUUeCKOM MPUMEHEHUM 3HaHWM
HaripaBJ/ieHusl;

— cs1abo apryMeHTHPYeT HayuHble TT0JI0XKEHHST;

— 3aTpyHseTcsl B GOPMY/IMPOBAHUH BBIBO/IOB U 000011IeHNT;

— YaCTUYHO B/a/ieeT CUCTeMOM CrieliaIu3upOBaHHbIX TTOHSTHH.

— MIPAaBUJILHO BBIMOIHU OT 51% 110 69% TeCTOBLIX 3aJaHUI .

«HEYZIOBJIETBOPDUTE/ILHO
»

— 00yyaroluMiicss He YCBOW/I 3HAUMTE/NLHOW YaCcTH MPOrPaMMHOIO
MaTepuaria;

— JOTyCKaeT  CyILIeCTBEHHble OIIMOKM W  HETOYHOCTH  TIpU
paccMoTpeHHH Npo6ieM B KOHKPETHOM HarlpaB/IeHUM;

— WCIIBITBIBAET TPYJHOCTH B MPAKTUUECKOM TIPUMEHEHHUH 3HAHUM;

— He MOYKeT apr'yMeHTHPOBAaTh HayUHbIE TT0JIOXKEHUST;

— He (OpMYHMpYeT BBIBOIOB U 060011eHNH.

— MPaBWIBHO BBINOIHWI MeHee 51% TeCTOBBIX 3aJaHUi .

IIpumeuanue: “no peweHuro Kagedpbl NPOYEHM NPABUABLHO 8bINOAHEHHbIX MEeCMOebiX 3A0AHUL 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,
[TepeueHn BOMPOCOB (3a7ay) /151 9K3aMeHa
n/n WHAUKATOpa
Cemectp 1
1 | HasoBuTte npesMeT U3yueHUss KUHEMaTHUKU. OIIK-1.3.1
2 | [aiiTe onpefeneHre MaTepraabHON TOUKH. OIIK-1.3.1

Tesio ABWKETCSI U3 COCTOSIHUS T0KOSI C TAHIeHLMA/IbHBIM YCKOPeHUeM
3 | a, = 4 M/C* ¥ HOPMaJIbHBIM YCKOpeHHeM a, = 3 m/c’. Haiigure Beqmumny | OIIK-1.Y.1
TIOJIHOT'O YCKOPEeHUs TeJla a.

Ha3oBuTe, B Kakux eAuHUIIAX u3MepsieTcs B cucreme CU  yriosas
CKOPOCTb U YTJIOBO€ YCKOPEHHe.

OIlK-2.3.1

5 | HaiiTe onpesienieHre abCOTFOTHO TBEPAOMY Tesy. OIlK-1.3.1




[TpoaHanu3upyiite  OTAMUMS  C/IeAYIOUMX  (U3WYECKUX  MoJeseit:

6 abcomotHo TBEpAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBezauTe OMK-1.Y 1
rnpuMep, B KOTOPOM OJHO M TO JKe Tej0 BBICTYNaeT B KayecTBe o
MarepuanabHOU TOUKK U ATT.

[Toka)kuTe CBSI3b MeX]ly JTMHEMHOW W YI7I0BOM CKOPOCThIO MaTepUabHOM

7 OIlK-2.¥.1
TOUKHU.

[TpoaHanu3upyiite XapakTep TMpPSIMOJMHENHOIO [BIWKEHUs Tela T0

g |M3BECTHOMY 38KOHY ABIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoit nyThb OIMK-1.Y 1
MpOJeT Teso 3a ykKaslaHHOe BpeMmsi t = 2 c? OOocHy#Te TpuMeHeHUe o
3aKOHOB, UCIIO/Ib3YeMbIX /U1l pellleHus 3a/auu.

9 | CopmynupyiiTe nepBbiii 3aKOH Hbl0TOHA. OIlK-1.3.1
OObsicHUTe TIPUHIWIT W3MEPEHUS] BEeJMYMHBI CHJ/IbI, OCHOBAHHBIM Ha

10 OIlK-2.3.1
TpeTbeM 3akoHe HbroTOHa.

OOBsicHUTE, KakK, COTJIaCHO BTOPOMY 3aKOHY HbIOTOHa, 3aBUCHUT yCKOpeHUe

11 OIlK-1.3.1
Tesa OT ero Macchl.

[MpuBenvTe mnprMep, WIIOCTPUPYIOIIUIA [eCTBUe TpeTbero 3aKoHa

12 OIIK-1.¥Y.1
HeroToHa.

KameHb /1©)KAT Ha /IHe COCyja, TIOJHOCTbIO MOTPYKEHHBIM B Bogy. Kak

13 | u3MeHMTCS CWla JaB/ieHUs KaMHs Ha [HO, eC/iu CBepXy HaiuTh KepocuH | OIIK-1.B.1
(KepoCHH He CMeLIMBaeTCst ¢ Bozoi)? OO0CHY#Te CBOM OTBET.

HazoBuTe, Kakoii u3 3akoHOB Keriepa yctaHaBiuBaeT (popMy TpaeKTOpUH

14 OIlK-1.3.1
T/1aHeT.

OueHuTe 3aBUCUMOCTb CW/IbI BCEMHPHOTO TATOTEHHUS OT MacChl
B3aMMOZIEHCTBYIOIMX TeJl M PacCTOsSHUS Mexay Humu. OOOocHYyHTe, Kak

15 | U3MeHUTCS Cu/la B3aUMHOI'O TATOTEHHWs JBYX Tesl, ecii Maccy opHoro u3 | OIIK-2.B.1
TeJl YBEJIMUUThH BJ[BOE, a PAaCCTOsIHME MeX/y TelaMd — YMeHBIIUTh B [iBa
pasa.

16 | HaiiTe ornpeseneHre UMITy/ibCa Tesa Kak (U3NUeCcKol BeJTMUKHBI. OIlIK-1.3.1
CdopmynupyiiTe, MpU KaKUX YCIOBUSIX BBITIOJIHSIETCS 3aKOH COXPaHEHUs

17 OIlK-2.3.1
HMITy/IbCa.

18 | Ha3oBurTe, Kakast (pusruecKasi BeJIMUMHa Ha3bIBaeTCsI MOMEHTOM CUJIBI. OIlK-1.3.1
CpaBHUTe 3alyCyd OCHOBHOTO 3aKOHA AWHAMHUKU il TOCTYIaTelbHOro U

19 | BpamjaresnbHOro [BwkeHus. Hauaute B3auMocBa3u Mexnay dStumu | OIIK-1.Y.1
3aKOHaMH.

20 | CdhopmynupyiiTe 3aKOH COXpaHeHHUsI MOMEeHTa UMITyJbCa. OIIK-1.3.1

21 | [Maiite onpezesieHre paboOThI KakK (hHU3UUECKON BeTMUNHBI. OIlK-1.3.1

22 | ChopmynupyiiTe, YTO TaKOe MOILIHOCTh KaK (u3nveckKas BeJIMuMHa. OIIK-1.3.1

73 OOBsicHUTe, TIOUEMY ILIeHTPOCTPEMHTe/bHasi CWIa TP BpAILeHud TI0 ONK-1Y 1
OKPY’>KHOCTH He TIPOU3BOJUT PabOTHI. o
Wccnenyiite paboTy CHUIBbI, €C/IM TeJI0 Maccol m = 1 Kr Toj JielCcTBHeM

24 | HEKOTOPOM CWJIBI U3MEHW/IO CBOKO CKOPOCTb C Uy = 1 M/c go v = 3 m/c. | OIIK-2.Y¥.1
OO6ocHy#iTe IpUMeHeHre 3aKOHOB, MCIT0/Tb3yeMbIX /IJISl PeIIeHUs 3a/IauH.

OOBsicHUTe, B YeM COCTOUT pa3iuyuie Me KOHCEepPBaTUBHbIMU U

25 ’ P Ay P OIK-1.Y.1
HEKOHCePBATHBHBIMU CUJIaMHU.

%6 Kakoii kopabnb [BWKeTCSI MejjieHHee TIPU OJWUHAKOBOM MOIIHOCTH OIK-1B.1
JIBUTaTesi — Harpy>KeHHbIN WM HeHarpyKeHHbIH? O60CHY#Te CBOI1 OTBET. o

27 | [aiiTe onpezesieHre NOTeHMAIbHOU 3Hepruu. OT yero oHa 3aBUCHT? OIIK-1.3.1




OO6BsicHuTe, Kak paboTa KOHCePBAaTHMBHOW CHJIbI CBsi3aHa C MOTeHLIMATBbHON

28 o OIlK-1.3.1
SHeprueu.

79 CdopmynupyiiTe 3aKOH COXpaHEHUs] MexaHWueckou sHeprum. IlpuBesute OIIK-2.3.1
TIpUMep BBITNO/IHEHUS 3aKOHa COXPaHEeHUs] SHEPTUU.
IaH ToHKMIA cTep)kKeHb Macco m = 120 r u aymuHOoM | = 50 cM, criocoOHBIH

30 | BpawjaTbCsi OTHOCHUTE/IBHO OCH, TpOXOoAsler uepe3 ero cepeaudy. | OIIK-2.Y.1
PaccunraiiTe ero MOMEHT UHepLMM OTHOCUTE/IbHO yKa3aHHOU OCH.
[TokaxiTe Ha MprMepe TOHKOIrO CTepxkHs AjauHOW 20 cm u maccou 30 T,

31 | K@K NpUMeHseTcs Teopema [Itetinepa A1 pacyéTa MOMEHTAa WHEPLIUU TeJl OMK-1.Y 1
TPy TlepeHoce OCHU BpalljeHusl C CepeJyHbl CTep)KHS Ha OJWH U3 ero
KOHLIOB.
HazoBuTte ¢opmysy, IO KOTOPOM BBIUMC/ISETCS MOMEHT HWMITyJbca

32 . OIlK-1.3.1
abCoJTIOTHO TBEPZOTO TeJa.
Kak BbIuMc/sieTcsi KUHeTUUeCKasi SHeprusi BpallleHusi abCoMIOTHO TBEPZOT0

33 | rena? CpaBHuTe ¢ ¢dopmysior aas  KaHeThueckod — sHeprum | OIIK-1.Y.1
MIOCTYTIaTe/IbHOTO JBUKEHUS].

34 | Chopmynupy¥iTe /iBa OCTy/aTa TeOPUM OTHOCUTEbHOCTU DWHIITeHA. OIIK-1.3.1
CnpaBenivBa M B cCroelUasbHOM Teopud oTHocuTenbHOCTH (CTO)

35 | knaccuueckas (popMyiia /i KUHEeTUUeCKou sHepruu E = mv?/2? Ecim "et, | OINK-1.Y.1
TO KaK paCCUMTbIBaeTCsl KUHeTHUYecKas 3Heprus Tena corsiacHo CTO?

36 Onpepenute, Kak WU3MEHUTCS Tiepyo/| KojebaHW TIPY>KUHHOTO MasiTHUKA OMK-2.Y 1
TIpY YBEJIMUEHWH ero MacChl B 2 pa3a, a JKeCTKOCTH TNPY>KHUHBI — B 8 pas.

37 | Kak cBsi3aHa 3Hepruisi rapMOHHUYeCKUX KoJie0aHui C X aMIUTUTYZ0M? OIIK-1.¥.1
CpenaiiTe BBIBOJ, 10 BOMPOCY: KaK OyZieT U3MEHSIThCS XOJ, MasiTHUKOBBIX
YacoB TMpH HACTYIJIEHUM JIETHUX J>KapKuUX [JHeW 110 CpaBHEHUIO C

38 | X0/I0AHBIMY 3MMHUMU JHSIMM, €CJIA 4Yachl YCTaHOBJeHbI B HeyTerviéHHOM | OITK-1.B.1
romellleHuM (CTep)KeHb MasiTHUKA MeTasyInyeckuil)? AprymeHTUpyuTe
CBOW OTBeT.

39 | Chopmynupyiite onpe/esieHre BOJIHEI. OIIK-1.3.1

40 OOmbsicHUTe  pa3niuude  MeXJy TPOAOJAbHBIMM U TOTepeuHbIMU OMK-1.Y 1
MeXaHUYeCKUMU BOJIHAMU.

41 | 3anummTe ypaBHeHHe Oeryiueii BOTHBI. OIIK-1.3.1

42 | Ha3oBute, yeMy paBHa Cpe/iHsisi 00bEMHAs TVIOTHOCTb YHEPIHU BOJTHBI. OIIK-1.3.1
VIcTOUHMK 3ByKa U TPUEMHHUK [BWKYTCS JPYr OTHOCUTE/NBHO Jpyra Co
CKOPOCTSIMH Uyem U Upp COOTBETCTBEHHO. CKOPOCTB 3BYKa B cpejie paBHa 340

43 | m/c. TIpoaHanu3MpyiTe 3a/a4y U OrpejenuTe oTHocuTenbHoe usmeHeHue | OITK-1.Y.1
yacToThl 3ByKa 3a cuét s¢dekra [lomnepa. VICTOUHMK U TPUEMHUK
JBIKYTCS HABCTpeuy PYT APYIY: Uuem = 40 M/C, vy, = 60 M/c.

44 | Chopmynupyiite npuHLun [toiireHca. OIIK-1.3.1

45 | Ha3oBure oripefiesieHre WHTepdepeH1[MH BOJH. OIlK-1.3.1

46 Cd)ovayanyﬁTe, YTO Ha3bIBaeTCs CTosued BOJIHOW. [IpuBesuTte mpumep OMK-1.Y 1
CTOSIYEl BOJIHBI.
HazoBuTe OCHOBHBIE MapaMeTpbl COCTOSIHWS, KOTOPBIMU OMNMCHIBAETCS

47 OIlIK-2.3.1
TepMOJMHAMUYEeCKasl CUCTEMa.
Ha ozHy uailly BeCOB MOCTaBUIM O/MIO/IIe C TOPsiUel BOZOM, a Ha JPYTYIO

48 | ypaBHOBewBaroue eé rupu. CoxpaHUTcs v C TeyeHueM BpemeHu 510 | OIIK-2.B.1
paBHOBecue? ObocHy#Te Bami oTBer.

49 | 3anuiuKTe ypaBHEHHe COCTOSIHUS M/iea/IbHOro rasa. OIIK-1.3.1




YKaKUTe KOMWYeCTBO CTereHel CBOOOABI y JKECTKOM [JBYXaTOMHOMN

50 OIlK-1.3.1
MosieKy/bl. C KaKUMU JBYDKEHUSIMU OHU CBSI3aHBbI?
51 | YUemy paBHa paboTa ra3a B ©30XOpHOM Mporjecce OIlK-1.3.1
59 OueHrTe, UyBCTBUTE/ILHOCTb KAKOIO T€PMOMeTpa BbIllle — PTYTHOTO WX ONK-1.B.1
CIUPTOBOrO (IIPY NPOYMX PABHBIX YCIOBUSAX)?
["a3, HaxoAsALMICA TIpU MOCTOSSTHHOM JaBjeHud p = 100 klla, u3menun
53 | o6bem ¢ Vi =4 M® 1o Vo, = 12 M°. TlokaxkuTe, Kak paccunTbiBaeTcs pabora | OIMK-2.Y.1
rasa B TakKOM I1poLiecce, U HalJuTe ee BeJIMUMHY.
54 CpenaiiTe BbIBOZBI 110 XapaKTepy U3MeHeHUs TemrepaTyphl ra3a Ipu ero OIK-1.B.1
ObicTpoM pacipeHuu. OTBET MOSICHUTE. o
55 | IlepeuncnuTe, U3 KAKMX YacTel COCTOUT TeIJIOBasi MallllHa. OIIK-1.3.1
OueHuTe CUTyalMIO: Karjisi MacIsSHACTOM >KUAKOCTU TMOmNajaeT Ha
56 | TTOBepXHOCThb BOZIbI I pacTeKaeTcs, 00pa3ysi TOHKYIO TéHKy. O6si3atenbHo | OIMK-1.B.1
JIV 3Ta TUIEHKA 3aKPOeT BCHO MOBEPXHOCTDb BO/IbI? OOOCHYHTE CBOM OTBeT.
Onenute cutyaiuro. UTo oOXuUraeT KoKy CHIbHee: BO/ia WU BO/ISTHOU Tap
57 | oJMIHAKOBO¥ Macchl IPU OJHOM U TOH e Temriepatype? O6ocHyiite Bam | OITK-1.B.1
OTBeT.
Cemectp 3
58 | Uro Takoe abCO/MIOTHO YEPHOE TEJIO? OIIK-1.3.1
Bo CKONBKO pa3 U3MEHUTCS NMOTOK SHePrMy OT HUTU HaKa/MBaHWS JIaMIIbl,
59 | ecnm yIBOUTH ee TemmepaTypy? OOOCHy#Te Balll OTBET, OMMpasich Ha 3akoH | OITK-1.Y.1
Credana-bosbimaHa.
Pacrionoxkure crefyromue CrieKTpajbHble KIacChl 3BE37 B IOpsKe
BO3pacTaHust abCOMIOTHOM TeMITepaTyphbl:
A — Gesble 3Be3/bl,
6o | o KEnTHIE, OINK-2.Y.1
M — kpacHble,
O — ronyOnie
WUcronp3yliTe B OTBeTe 3aKOHBI WM3/IydyeHHs abOCOFOTHO YEPHOrO Tera.
OOBsiCHUTE TIO/TyUeHHYO0 3aKOHOMEPHOCTh M3MEHeHUsI 11BeTa.
61 OObsicHUTe TIPUHLUI UW3MepeHUs TeMIlepaTypbl Tefla C TIOMOLIbIO OMK-1.Y 1
ONTUYECKOr0 MUpOMeTpa.
62 | Urto Ha3biBaeTcsi BHeIIHUM (hoTo3dhdexkTom? OIlK-1.3.1
63 | B kakux egunHuiiax cucteMbl CY MOYKHO U3MepsITh SHeprui0 (OTOHOB? OIlK-2.3.1
64 MoskeT 1 BUJUMOe W3/TyuyeHHe BbI3BaTh (OTO3(D(EeKT B IjlaCTUHE U3 OIK-1B.1
MeTasia, paboTa Bbixozia KoToporo paBHa 3.5 3B? Ob6ocHyi#iTe CBOIi OTBET. o
65 OOBsicHUTe TIPUYMHY BO3HUKHOBEHUS TOPMO3HOTO PEHTTeHOBCKOTO OIK-1.3.1
V3JTyYeHUsl.
OO6mbsicHUTe, Kak SHeprusi OTOHA CBsi3aHa C JJIMHOW CBETOBOW BOJIHBI
66 N OIlK-2.3.1
Ob6ocHyiiTe Balll OTBeT.
@®oToH ¢ AnuHOW Bo/HBI A = 97,04 mM paccesizicsi Ha HENOABMXXHOM
ysekTpoHe Tmog yriaom 6 = 90°. ITlpeanoxkuTte criocob oripeaeneHus
67 | OTHOCUTeNbHOTO M3MeHeHHUsl JI/IMHbI BOJIHBI (POTOHA mpu KoMmmnToHoBcKoM | OITK-1.B.1
paccesHud. PaccuuTaliTe ero BeqMUMHY B yKa3aHHOM  Ciyd4ae.
KomnToHOBCKas AjiMHa BOJIHBI paBHa 2,426 M.
68 OnwuimTe, yTo TpeACTaB/seT coboil aToM B paMkax Mozenu TomcoHa. OMK-1.3.1

Kakue oCHOBHbIe HeJJOCTaTKH JaHHOW MOJeNu?




69

ATOM BOZIOPOJja HAXOAUTCSI B OCHOBHOM COCTOSTHMM. KakKol [JTMHBI BOJTHBI
U3/TyyeHHe MOYKeT HWCIYCTHTb JaHHbIM atoM? OOOCHyHTe Balll OTBET,
WCIo/b3ys TocTyaaTel bopa.

OIIK-1.¥.1

70

B ueMm coctourt rumnoresa e bpoiins?

OIlK-1.3.1

71

OOBsicHUTe, TIPU KAaKWX YCAOBUSIX MUKPOYACTHLbI TIPOSIBJISIIOT BOJIHOBBIE
cBoricTBa. [IpuBesnTe mMpuMephl, NOATBEp)KJarollie BOJHOBbIE CBOWMCTBA
4yacTuLl.

OIIK-1.3.1

72

Byser 1M mMpoOsSBASTL BOJMHOBBIE CBOWcCTBA (yTOOMBHBIA MSU  TpH
rornaZiaHuM B BOPOTA LIMPUHOM 7 M, ec/id Macca Msua 400 r., a CKopocTb -
100 km/u? OTBeT 060CHOBATB.

OIIK-2.¥.1

73

KakoB (pu3nueckuii CMbIC/ BOJTHOBOW (DyHKLIMN?

OIIK-1.3.1

74

B ueM omivMuMe CTallMOHAPHOTO W HeCTaLMOHAPHOIO YypaBHEHUs
[Ipéaunrepa?

OIIK-2.3.1

75

CpaBHuTe A/vMHY BOMHBI e bpoiins ans mapuka maccod my = 0,2 T U
MPOTOHA Maccoi m, = 1.67*10™% Kr, UMEIOIIUX OJUHAKOBbIE CKOPOCTH V.

OIIK-1.¥.1

76

Kakum  00pa3omM  SHeprusi  «Hy/JeBbIX KojiebaHuli»  KBAaHTOBOI'O
rapMOHUYECKOTO OCLIJIIATOPA CBsI3aHa C COOTHOIIIEHHEM
HeorpeeéHHocTel ['elizenOepra?

OIIK-1.¥.1

77

HOC‘-II/ITaI‘/JITe, CKOJIBKO 3JIGKTPOHOB MOXeT HdXOAWUTbCA B OCHOBHOM
COCTOsSAHHH B aTOMe.

OIIK-1.¥Y.1

78

[TocumTaiiTe, CKOMBKO 3/IEKTDOHOB B aToMe, y KOTOPOTO LIeJTUKOM
3aro/THeHa BHeIIHssE 2p-000/10uka. ATOM KaKOTO BeITlecTBa MUMEET TaKyko
3/IEKTPOHHYH0 KOH(UTypaLiyio?

OIIK-1.¥.1

79

OrieHUTe TI0 TIOPSIIKY BEIMUWHBI BPEMS JKM3HM KBAHTOBOTO COCTOSIHUS,
JHeprusi KOTOPOTo XapaKTepr3yeTcsi pa3MbiBaHUeM Tiopsiika AE = 0.1 3B.

OIIK-2.B.1

80

MukpouacTulia 3arepTa B 0JJHOMepPHOW MOTeHL[Ma/bHOMN siMe IIMPUHOM | ¢
OecKOHEUHBIMM CTEHKaMH M HaXOJIUTCSI B COCTOSTHUM C KBAHTOBBIM UHC/IOM
n = 1. Ilokaxure, Kak OIpeJjenUTb KOOpPAHWHATHI TOUYEK, B KOTOPBIX
BEPOSITHOCTh OOHAPY)XKUTh MHUKPOUACTHIy MakCHUMasnbHa. Haiigure ux B
yKa3aHHOM CJIyvae.

OIIK-1.B.1

81

KakyuM MoykeT OBITh CIIMH YacTHI], KOTOpbIe OIHCHIBAIOTCS CTaTUCTUKOMN
®epmu-/upaka? I1pruBeauTe MpUMepbl TAaKUX YaCTHLI.

OIIK-1.3.1

82

OOBsICHUTE, UeEM OT/IMUYAETCS XapaKTep 3aro/IHEHUs] COCTOSIHUN KBaHTOBOM
cuctembl (hepMHUOHAMHU ¥ O030HAMHU.

OIIK-1.3.1

83

CormocTaBbTe CBOMCTBA CIIOHTAHHOIO 1 BBIHY>XJI€HHOI'O U3/TyUE€HUA.

OIIK-1.¥.1

84

[TpesnoxxuTe TeopeTuueckoe 000CHOBaHUe, KaK U3MEHUTCS POBOJMMOCTh
KpeMHHeBOro oOpasija, ecjii B Hero BHeJPUTb HeOoJbliioe KOIWYeCcTBO
VIH/MeBOW NpuMecH? BaneHTHOCTh KpeMHUsI paBHA 4, BaJIeHTHOCTb UHUS
- 3.

OIIK-1.B.1

85

OnwuimTe PUHIMIT PabOTHI J1a3epa Mo TPEXYPOBHEBOH CXeMe.

OIIK-1.3.1

86

Jlazep paboTaeT Mo TPEXYPOBHEBOM cxeme. DHeprusi OCHOBHOI'O COCTOSTHHS
E, = -8 3B, sHeprus Bo30y>KaéHHOTO coctosiHus E, = -5 3B, sHeprus
MeTacTabunbHOTO coctosiHus Es;= -5.2 3B. Ornpefjenite A/MHY BOJHBI, Ha
KOTOPOI MPOUCXOAUT pabouee U3TydeHue.

OIIK-1.¥Y.1

87

Uemy paBHa MoUidpHas TeIUIOEMKOCTb TBEpZOro COrJIaCHO

KJIaCCMUeCKOM TeOpUM TeryIoéMKocTH [rosionra u I1tu?

Tena,

OIIK-2.3.1

88

OOmbsicHUTe, KaK KBAHTOBasi TeOPHs TETVIOEMKOCTU TBEpAoro Tena [ebas
JIOTIOJIHSIET TeOPUI0 TETVIOEMKOCTH DUHIITeMHa.

OIIK-2.Y.1




89

Kakasi ~ uacthua  HasbiBaeTcs  ¢oHoHOM?  Kakum

pacnpeiesieHeM OTUCHIBAIOTCS (POHOHBI?

KBAHTOBBIM

OIIK-1.3.1

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

Tabsmiia 16 — Bonpockl (3agaun) /st 3aderta / audd. 3auerta

Ne
/11

[TepeueHb BOTIPOCOB (3afau) A/ist U epeHIIPOBaHHOTO 3aueTa

Koz
WHAUKATOpa

1

Cdopmynupyiite 3akoH KysioHa W 3aKOH COXpaHeHUs 3JIeKTPHUUECKOTO
3apsija.

OIlK-1.3.1

Havite  onpejeneHue  BeKTopa
3JIEKTPOCTaTUYeCKOro I0JIS.

Harpsa>KeHHOCTH n IIoTeHKa/aa

OIIK-1.3.1

Cdopmynupyiite Teopemy Iaycca pAsisi 3/1eKTPOCTaTUYeCKOTO TIONS B
BaKyyMe U B JU3/IEKTPHKAX.

OIlK-1.3.1

OOmbsicHuTe (PU3NUECKUIM CMBIC/I LMPKY/SIMA BEKTOpa HarpsKeHHOCTH
3/IeKTPOCTAaTUYeCKOr0 T0JIsl U JOKaKUTe ero MoTeHLaAbHbIA XapakKTep.

OIIK-1.¥.1

[IpoaHanu3upyiTe, KaKk U3MEHUTCS CHJIa B3aUMOJENCTBUS ABYX TOUEUHBIX
3aps0B TIPU WX TlepeHeceHuM U3 BaKyyMa B OJHOPOJHBIA >KUAKWN
JIA3IEKTPUK.

OIIK-1.¥.1

CpaBHuTe pacripefiesieHle 3apsiZiloB B NMPOBOJHUKAX W [U3JIEKTPUKax TpU
TOMeLLeHUU X BO BHELLIHee 3/IeKTPOCTaTuuecKoe ToJie.

OIIK-1.¥.1

OueHWTe CUTyalMIO: He3apsUKeHHbIM  1|e/IbHOMeTa/l/IMYeCKui  111ap
NOMECTWU/IM B OJJHOPOJIHOE BHellIHee 3/ieKTpuueckoe rosie. Kak usmeHsTcs
CHUJIOBBIE JIMHUM TI0JIs1 BHYTPU U CHapy»ku 11apa? OO0CHYyHTe OTBeT.

OIIK-1.B.1

B kakux enuHuiax cuctembl CU usmepsieTcs smeKTpryeckasi eMKOCTb U
[IM3/1eKTpruYecKasi IPOHULIAeMOCTb CpeZibl?

OIIK-2.3.1

Ha3oBuTe, Kakue BenMuUMHBI HEeOOXOAWMO W3MepUTh Tpubopamul Asist
pacueTa SHepPruu CUCTeMbI IJIOCKOT'0 3apsUKeHHOr0 KOHZIeHCaTopa.

OIIK-2.3.1

10

PaccuuTaiiTe HaNpsH>KeHHOCTh M MOTEHI[Hal 3/IEKTPOCTaTUUECKOTO TOJIs B
LIeHTpe KBa/lpaTa, B BEpIIMHAX KOTOPOr0 HAXO/SATCS UEThIPe OJJMHAKOBBIX
TOUeUHBIX 3apsiza 1o 2 HKJ1, ecru cTopoHa KBazipata paBHa 10 cm.

OIIK-1.¥.1

11

Onpezpenute, Kakue UW3MepUTe/IbHbIe TIPUOOpPBI  TOTPeOyHOTCA U
paccuMTaiiTe WX OXHJaemble TIOKa3aHWs [Jisi OmpefesieHus pPadoThl,
COBepILIaeMOH T0JIeM MpH NepeMeleHnH 3apsifa 5 MKKJT MeXay ToukamMu C
Pa3sHOCTBIO MOTeHLMaIoB 12 B.

OIIK-2.¥.1

12

Onenvre eMKOCTb OaTaped KOHJEHCAaTOPOB, COCTOsilleld U3 Tpex
10C/IeloBaTe/IbHO COeAUHEHHBIX IJIOCKUX BO3AYLIHBIX KOH/EHCAaTOPOB
eMKOCThI0 10 MK® Kakzbll, eC/iM IIPOCTPAHCTBO MeXKAY OOK/IaZKaMHu
O/ITHOTO U3 HUX L|eJIMKOM 3arl0JIHUATh AU3JIEKTPUKOM (€=3).

OIIK-1.B.1

13

Onpepenvre 3apsifi IJIOCKOTO CIIOASHOrO (€=7) KOHAeHcaTtopa C
omaae0 mwiactid 50 cM? M pacCcTosiHMeM Mexay Humu 1 M,
TOJK/IFOYEHHOT'O K UICTOYHUKY MOCTOSAHHOTr O HarnpsbkeHus: 100 B.

OIIK-2.¥.1

14

BbrunicmTe HampsyKeHHOCTD TT0JIsI pPABHOMEPHO 3apshkKeHHOW 6eCKOHeuHOoM
TJIOCKOCTH C TIOBEPXHOCTHOM TJIOTHOCTBIO 3apsza
2 HKm/m2. Kakue u3MepuTe/bHble [JaTUMKH TOAOUUTM ObI st
3KCIepyMeHTanbHOM (UKCcaliy 3TOro MoJsi?

OIIK-2.¥.1

15

[lpepnoxxure  TeopeTHYecKoe obocHOBaHMe  MeToZa  pacueTta
pa3BeTB/IeHHbIX JIeKTPUUECKUX Lierel ¢ MOMOILIbI0 NpaBuia Kupxroda.

OIIK-1.B.1




16

Ha3oBuTe  OCHOBHBIE  TAapaMeTpbl  HW3MEpPHUTENIbHBIX  TPHUOOPOB,
HEOOXOAMMBIX /IJI1 SKCIIepUMEHTa/lbHOM TIpOBepKH 3akoHa Owma st
TIO/THOM LieTH.

OIIK-2.3.1

17

PacchTaf/iTe, KdK M3MEHATCSAd TII0Kd3dHUA HWAed/IbHOIO BOJIBTMETPAd,
MOAK/IIOYEHHOI'0 K KiI€MMaM HMCTOYHHMKA TOKd, €C/IM YBE/IMUUTH BHEIIHee
COIIPpOTHUBJ/IEHHE LIEIIH.

OIlK-2.¥Y.1

18

Ompefienute, Kak BBIOpaTh ONTUMAIBHYIO 3/IEKTPUUECKYIO CXeMy |
npubOpel /1T U3MEPEHWsl  y/IeJIbHOTO  COTIPOTHBJ/IEHHST  TOHKOTO
NIPOBO/HUKA.

OIIK-2.¥.1

19

[TokaxkuTe Ha rnpumepe MOCTOBOI CX€MbI YUTCTOHa, KakK MpUMEHSETCA
MeTOo/[ 6aJ'IaHCI/IpOBKI/I MOCTa A1 onpenejeHns Hen3BeCTHOro
COTIPpOTHUBJIEHHS.

OIlIK-2.¥Y.1

20

OLieHuTe BMsIHUE BHYTPEHHEIr0 COIPOTUB/IEHUS UCTOYHMKA ToKa Ha KII/]
3aMKHYTOH 371eKTpruecKoi 1ieru. [Ipezasioxure criocoObl ero MOBBILIEHHS.

OIIK-1.B.1

21

OueHuTe, KaK WM3MEHUTCS TIOTPELIHOCTh W3MepeHHUsl 37eKTPUUecKoro
COTIPOTHBJIEHUS] TIPOBOJHUWKA, €CIU TIPUMEHUTb MeTOJZ, amIiepMeTpa-
BOJIbTMETPA BMECTO UCMO/Ib30BaHUs LIU(PPOBOTO OMMETPa.

OIIK-2.B.1

22

Wccnepyiite 3aBUCMMOCTb TIOJIE3HOM MOLHOCTH, BbIe/sIeMOM Ha
BHEIIHEM COMpPOTHB/IEHWH, OT BEJUUMHBI 3TOTO  COMPOTHBJIEHUS.
BriBeuTe ycsioBUe, TP KOTOPOM 3Ta MOLHOCTb IOCTUTaeT MaKCHMyMa.

OIIK-2.B.1

23

PaccuuraliTe cumy ToKa KOPOTKOro 3aMblKaHUsi McTouHMKa ¢ O/1C 12 B,
eIy 1IpU NOJK/IFOUeHUH K HeMy pesucTopa C CONpoTHBieHueM 5 OM cuia
TOKa B L]eTM cocTapsieT 2 A.

OIIK-1.¥Y.1

24

OuieHuTe IJIOTHOCTE TOKA B MEJHOM IPOBOJHUKE CeueHUueM 2 MM?, eC/u 3a
1 MUHYTY Yepe3 ero mornepeuHoe ceyeHue CTabMWILHO IPOXOAWT 3apsiz 120
K.

OIIK-1.B.1

25

Paccuuraiite KIIJI ucrounvka Toka c¢ 3AC 12 B u BHyTpeHHUM
cornpotussieHreM 1 OM, ec/id OH NMUTaeT BHELIHIOK Liellb CONPOTUB/IeHUeM
5 Om.

OIIK-1.¥Y.1

26

OueHUTe  OTHOCUTENbHYIO  TIOTPELIHOCTb  BBIYMC/IEHUSI  TeIJIOBOM
MOIIJHOCTH, BbIZIJITEMOM Ha pe3UCTope, eCIM CWla TOKa U3MepeHa
aMIiepMeTpoM C TOUHOCTBIO 1%, a HampsbkeHWe BOJbTMETPOM — C
TOYHOCTbIO 2%.

OIIK-2.B.1

27

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

OIlK-1.3.1

28

MaiiTe ompefeneHue  sIBJeHUs]  3M€KTPOMarHUTHOM  WHIYKUMU U
chopmynupyiite 3akoH Papagest.

OIIK-1.3.1

29

[TpoaHanu3upyiiTe  XapakTep  [ABWKEHUs  3apsHKeHHOW — uaCTWIIbI,
BJIeTaloIleld B OJHOPOJHOE MarHUTHOEe Tiojie TIOJ, OCTPhIM YIJIOM K
CUJIOBBIM JIUHUSIM.

OIIK-1.¥.1

30

CpaBHUTe MarHUTHbIE CBOMCTBA /jua-, apa- U ¢eppomMarHeTMKoB. Kak oHU
BeZyT ceOsi MPH MOMel[eHnH BO BHeIITHee HeOHOPO/JHOe MarHUTHOe ToJie?

OIIK-1.¥.1

31

OueHuTe  CUTyallMiO:  CBEPXMPOBOAALLee  KOJIbLIO  MOMeLJaloT B
HapacTarolljee BHelllHee MarHATHOe Tiosie. UTO Mpou30iiieT C MarHUTHbIM
TOTOKOM CKBO3b TI/I0II[a/Ib, OTPAHUUEHHYIO KOJIBI[OM? OOGO0CHY#Te OTBET.

OIIK-1.B.1

32

[MpepnoxuTe hr3nueckoe 060CHOBaHHE BO3HMKHOBEHHSI BUXPEBBIX TOKOB
(TokoB @yKO) B MaCCHBHBIX MPOBO/IHMKAX W HAa30BHUTE CIIOCOObI OOPHOBI C
MOTepsIMUA YHEPTHUU B MarHUTOIIPOBO/IAX.

OIIK-1.B.1




33

B kakux epuHuiax cucrembl CU u3MepsieTcsi MarHuTHas WHAYKLUSA,
MarHUTHBIM MIOTOK U UHYKTUBHOCTb KOHTYpa?

OIIK-2.3.1

34

Ha3oBHWTe OCHOBHbIE METOAbI W TIPUHIMIILI  SKCIIEPUMEHTATbHOTO
HabmozeHus adpdexra Xosia B MPOBOAHUKAX U TIOTYTTPOBOJHUKAX.

OIlK-2.3.1

35

[TokakuTe SKCIepUMEHTA/IbHBIM aJrOpUTM OIpejie/ieHrs HarpaBaeHUst
WHAYKLMOHHOTO TOKa C TIOMOIIbIO TpaBuia JleHua (Mpu BABUTaHUM
MarHuTa B KaTyLIKY).

OIIK-2.¥Y.1

36

OrieHHTe TIOTPEIIHOCTh SKCIEePUMEHTAbHOTO pacyeTa WHAYKTUBHOCTH
peabHOr0 COJIPHOW/IAa KOHEUHOM [JIWHBI, €C/IM TIPUMEHUTh K HeMy
dopmyny st 6eCKOHEUHO JJTUHHOTO COJIEHOU/IA.

OIIK-2.B.1

37

Wccnepylite  3aBUCUMOCTb, TIPEJCTaB/IEHHYX TIeTJed THUCTepe3uca
¢deppomarsetrika. Kak Ha OCHOBe IUIOLIa/iM TIET/IM OL|EHWTH paboTy Ha
repeMarHAi4YrBaHue obpasia?

OIIK-2.B.1

38

PaccuuTaliTe MarHUTHBI MOMEHT KPYTrOBOTO BUTKa paguycom 10 cMm, eciu
CHJIa TOKa B HeM cocTasisgeT 2 A.

OIIK-1.¥.1

39

PaccuuTaliTe MHAYKLMIO MarHMTHOTO MOJsE B LieHTPe KPYrOBOTO BUTKA
pazguycoM 5 cM, 1o KoTopomy TeueT TOK 10 A. Beizenure usmepuTesbHble
3a/,a4 I SKCIIepUMeHTa/IbHOW NTPOBEepKU pe3yJibTaTa.

OIIK-2.¥.1

40

OueHuTe paguyC KpPUBU3HBI TpPAeKTOPHMM TMPOTOHA, BJETAIOLIET0 CO
ckopocTeio 10° M/C B 0ZjHOpPOJHOE MarHuTHOe mosie ¢ uHAyKiper 0.5 Ti
repreHAUKYISIPHO TMHUSIM UHAYKIWH.

OIIK-1.B.1

41

Onpezenure culy, C KOTOPOM OJHOPOJHOe MarHUTHOe Iojie MHAYKLel
0.1 Tn pelicTByeT Ha NpPSIMOW NMPOBOAHUK AJMHOU 20 CM C TOKOM 5 A,
pacronoXeHHsbld 1oz, yryiioM 30° K JIMHUAM M0JIS.

OIIK-1.¥.1

42

Paccuuranite 3/1C MHAYKLMM, BO3HUKAIOIL[YI0 B TPOBOJIOYHOW paMKe
nomazpio 100 cM2, ec/ti MpOHM3bIBaKOIIlee €€ MarHUTHOE ToJie yObIBaeT
co ckopoctseto 0.05 Tn/c.

OIIK-2.¥.1

43

Paccuuraiite 3/1C caMOMHAYKLUMK B KaTylIKe WHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMepPHOM yObIBaHMM CHyibl TOKa 0T 10 A 10 2 A 3a 0.1 c.

OIIK-1.¥.1

44

OLjeHrTe 3HEpPrU0 MarHUTHOTO T10JIS COJIEHOU/A UHAYKTUBHOCTBIO 0.2 I'H,
ec/iM Ccwia ToKa B HeM paBHa 3 A. Kak U3MEHWUTCS 3Ta SHeprus Ipu
BBeJIeHUU JKeJIe3HOI'0 CepeuyHrKa?

OIIK-1.B.1

45

CdopmynupyiiTe CUCTEMY ypaBHeHUM MakcBennia

3/IeKTPOMarHUTHOT'O T0Jis1 B UHTErpaibHOU opMme.

JUst

OIIK-1.3.1

46

OOBsicCHUTe TIOHATHE «TOK CMeIleHWs» W (U3NUeCKyl0 TIPUUMHY, TI0
KOTOpOIi 3T0 ToHsiTHe Ob11o BBefeHO [x. K. MakcBesiom.

OIIK-1.¥.1

47

Ha3oBuTe OCHOBHBIE T[apaMeTpbl, OIKCHIBAIOIME TapMOHUUECKYHO
3/1eKTPOMAarHUTHYH0 BOHY ([/IMHa BOJIHBI, UaCTOTa, (pa3oBasi CKOPOCTh).

OIIK-2.3.1

48

Beibepute criocob ¥ cpeicTBa W3MepeHUWM /ISl KCTIEPUMEHTabHOTO
TIOZITBEPXK/IeHUS CYIL[eCTBOBAHMS 3/1eKTPOMarHUTHBIX BOJIH (ombIT ['epria).

OIIK-2.¥.1

49

[aiite onpejiesieHye TIOHATHIO KOT€PEHTHOCTH BOJIH U Ha30BUTE YCJIOBUS,
HeoOXo/Mble i/ HaOJIIOZIeHHs] CTal[MOHApPHOW WHTepQepeHIIMOHHOM
KapTHHB.

OIIK-1.3.1

50

Cdopmynmpyiite npuHLun ['rolirenca-®pexens.

OIIK-1.3.1

51

Cdopmynupyiite TmMoHSATHE gucriepcud  cBeta. OObACHUTE B ueM
3aK/IF0YaeTCsi pasnurie Mex [y HOpMa/bHOW M aHOMaJIbHOM /IMCTiepCUeid.

OIIK-1.3.1




52

[Mpoananu3upyiite audpakiMoHHYI0 KapTuHy ®payHrodepa Ha OAHOMN
mend. OT Kakux (U3UUecKrux rapameTpoB 3aBUCUT YTJIOBOE TI0JIOXKEeHUe
hpaKI[MOHHBIX MUHUMYMOB?

OIIK-1.¥.1

53

CpaBHUTE XapaKTepUCTUKUA eCTECTBEHHOI0, YaCTUYHO TOJISIPU30BaHHOTO U
TIJIOCKOTIOJISIpU30BaHHOTO cBeTa. OOBsicHUTe CyTh 3aKOHa Marttoca.

OIIK-1.¥.1

54

OOmwsicHUTE TIPUUUHY BO3HHUKHOBEHUS 0OBIKHOBEHHOT O u
HEOObIKHOBEHHOTO JIyuell TpH sIB/IEHWH [JBOWHOTO JIyderpesoM/IeHUs B
ONTHUYECKU aHU30TPOITHBIX KpUCTas/Iax.

OIIK-1.¥.1

55

O1jeHUTe CUTYal[MIO: Ha TOBEPXHOCTb CTEK/ISTHHOTO OObEeKTHBa HaHeceHa
TOHKasi TIpo3pauHasi ryieHka. Kak rogobparh ee TOMIIMHY U TIOKa3aTesb
TpeIOM/IEHHUS /1 peaiv3alyy "'TIPOCBeT/IeHUs] ONTHUKK''?

OIIK-1.B.1

56

[peayio>kuTe ONMTUUYECKWM METOJ| SKCTIEPUMEHTA/IbHOTO  OTpe/ie/IeHHUsI
KOHIL[eHTpAal[MM OINTHYeCKM aKTUBHOTO BelllecTBa (HampuMmep, pacTBopa
caxapa).

OIIK-1.B.1

57

B kakux equnHMIIax cucteMbl CU U3MepsieTcst onTHUecKast pa3HOCTh X0/a U
KaK BBIUMCJISIeTCS pa3peliarolijasi CriocoOHOCTb JUPPAKLIMOHHOM pPeleTKu?

OIlK-2.3.1

58

HaszoBute METO/IBI JKCIIePUMEHTa/TbHOTO IOy YeHUS
TJIOCKOTIO/ISIPU30BAaHHOTO ~ CBeTa,  HCIOJb3yeMble B ylabopaTopHO
TIPaKTHKe.

OIIK-2.3.1

59

Ha3zoBure OIITU4YeCKHe cpeacTtBa n CHUCTeMBbI (HOJ'IHpI/BaTOpr,
KOMHEHC&TOPLI), MpuUMeHsieMbIe [1JId dHd/IM3a COCTOSHUSA T[10J/IApU3aljin
CBETOBOI'O IMyUYKad.

OIIK-2.3.1

60

OmnpeienuTe TIOPSOK AeWCTBUM /1J1s1 SKCTIEPUMEHTAIbHOTO pacyeTa [JIMHbI
BOJIHBI CIEKTPaJbHOM JIMHUM TIPH TIOMOLM TOHMOMEeTpa W TPO3pauHoi
I(PPaKLMOHHON peLleTKH.

OIIK-2.¥.1

61

[TokakuTe, Kak cGhOpMy/JMpoBaTh 3aauy [Jjsi SKCIepUMeHTa/lbHOU
TIPOBEPKY BBITIOTHEHUS 3aKOHA bprocTepa rpu najieHWy CcBeTa Ha TPaHULLy
pasziena AByX JU31eKTPUKOB.

OIIK-2.¥.1

62

Wccnenyiite, Kak CKaXeTCsl Ha TOUHOCTU KOCBEHHOT'O WM3MepeHHs [I/IMHBI
CBETOBOM BOJIHBI C TIOMOLIbI0 Ourpusmbl @DpeHenss HETOUHOCTh B
V3MepeHUH PacCTOSIHUSL MeXXy MHUMbIMYA KOTepeHTHBIMU MCTOYHUKAMHU.

OIIK-2.B.1

63

PaccuuraiiTe ONTUYECKYH0 pPa3sHOCTb XOJa JABYX KOrepeHTHBIX CBETOBBIX
BoMH JauHoM 600 HM, eciM Ha S5KpaHe B TOUYKe UX HajI0KeHMs
HabmofjaeTcst TpeTuii MHTep(hepeHLIOHHbIN MaKCUMYyM.

OIIK-1.¥.1

64

OueHrTe MUHMMA/bHYH TOJIUHY MbUIBHOW IieHKM (n = 1.33), mpu
KOTOPOH OHa OyZeT Ka3aTbCs KpacHou (A = 650 HM) rpu HabmoeHNN B
OTPa)KeHHOM CBeTe 107, HOpMaJ/IbHbIM YTJIOM TafleHusl.

OIIK-1.B.1

65

OreHUTe TOTPEIIHOCTh BBIUMCIEHUS pafuyca KPUBHW3HBI JIMH3bI U3
YCTaHOBKH [jis1 Hab/roieHust Kosiel] HbloToHa, eciiv paguyc 5-T0 TeMHOTO
KOJIbLla U3MepeH paBHbIM 2.5 MM, a Ji/TMHa BoJiHBI cBeTa 500 HM.

OIIK-2.B.1

66

PaccuuraiiTe mepuoj AupaKLMOHHOM pelieTKH, eciu JudpaK[MOHHBIN
MaKCHMMyM BTOPOTO MOpsiZiKa [JJii MOHOXPOMAaTH4eCKOro cBeTa C JJIMHOMN
BosiHbI 500 HM Habsmoaetcst o, yriiom 30°.

OIIK-1.¥.1

67

BbibepuTe MaTeMaTHUeCKWM arrapaT U pacCudTaiTe yron Audpakiyu,
COOTBETCTBYKOILMM T/laBHOMY MaKCUMyMy TpeTbero Tmopsijka [/isi
MoHOXpoMmaTuyeckoro cera (A = 400 HM), Majarpolero HOPMaJbHO Ha
peLIeTKY C MepuooM 2 MKM.

OIIK-2.¥.1




68

OreHrTe HanOOJIBIIINME TIOPSIZIOK CITEKTPA, KOTOPBIA MOXKHO HaOJIO/aTh C
MOMOILbI0 [U(PaKLIMOHHON perleTkd, uMetoreld 500 mWITpUxoB Ha 1 MM,
TIpU OCBeLlleHUY ee CBEeTOM C JIJIMHOW BOJTHBI 550 HM.

OIIK-1.B.1

69

Paccuuraiite VHTEHCUBHOCTh TIJIOCKOTIOJISIPU30BaHHOT O CBeTa,
MpoLIe/iIero Yyepe3 aHaau3aTtop, €eCAd Yroja MeXAY IJIOCKOCTSIMU
Moasipy3aliyd  MoJisspU3aTtopa Y aHajau3aTopa  cocTaBiser  60°.
VIHTeHCUBHOCTh Ma/larollero Ha MOoJIprU3aTop eCTeCTBEHHOT0 CBeTa paBHa
L.

OIIK-1.¥.1

70

Ouenute yros bprocrepa fyist rpaHvLbl pasziesna Cpefi «BO34yX — CTeKJIO»
(nokasaresib npesiomsieHys1 crekaa n=1.5). [Tox KakuMm yrjiom cBeT JO/DKeH
rajZiaTb Ha TIOBEPXHOCTb, YTOObI OTPa)KeHHbIM Jiyud ObUI TIOJHOCTHIO
TI0JISIPU30BaH?

OIIK-1.B.1

71

PaccuuTaliTe, Ha KakoW yroy OTK/IOHUTCS JIy4 CBeTa MPH IMPOX0XKJeHUU
yepe3 CTEK/IAHHYK NpPU3My C mnpejoMssouMm yriaom 30°, ecid y4
rajaeT Ha IpaHb MPU3MBbI MepreH uKy/aapHO. [lokasarenb IpesoMieHus
CTeKJ/Ia IIPUHATbL PaBHBIM 1.5.

OIIK-2.¥.1

72

PaccuuraliTe mocTossHHyl0 Bepge [Ans AuaMarHeTdka, eC/M TPH JIJTUHE
obpa3ija 5 CM ¥ MarHUTHOW MHAYKIMU BHeltHero moms 0.2 T TiockocTb
To/IsIpU3alivu TIPOXO/ISIlero CBeTa rmoBopaurBaeTcsi Ha 10°.

OIIK-2.B.1

73

OLeHUTe YacTOTy 3/IeKTPOMarHUTHON BOJIHBI B BaKyyMme, eC/iu eé [JuHa
BOJIHBI cocTaBisieT 3 cMm (guanasoH CBY). B kakux egununax CU
V3MepsIeTCs] BOJIHOBOE YMCJIO [i/Is1 5TOU BOJIHBI?

OIIK-1.B.1

74

PaccuuraiiTe  ¢$a30Byl0 CKOPOCTb  37IeKTPOMAarHWTHOM  BOJIHBI B
HeMarHuTHou cpefie (p=1), gu3aneKTpuueckasi MPOHUL@EMOCTh KOTOpPOU
e=4.

OIIK-1.¥.1

75

OueHuTe pa3spellarIlyl0 CIOCOOHOCTh  AW(PAKLMOHHON — pelleTKH
LIMPUHOW 2 cM, umeroljed 250 IITPUXOB Ha MUW/UIUMETD, B CIIeKTpe
BTOPOTI'0O NOPSiAKa.

OIIK-1.B.1

[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 /11

paboThI

[TpuMepHBIii TepeyeHb TeM /1Jisl BBITIOJTHEHUST KyPCOBOT'O MPOeKTa/ KYpCOBOM

YueOHBIM IJIAHOM He TpelyCMOTPeHO

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

Tabnwiia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB it TECTOB

Ne
/11

[TprMepHBbIii TepeueHb BONPOCOB [i/1S1 TECTOB

Kopg
WH/VKaTOP
a




Kakasi Oyger TpaeKTOpHsi y YaCTHLbI, ABIWKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM I10 Be/IMUMHE yCKOPeHHeM.
1) IIpsimast mHUSA

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

4) OKpY>KHOCTh

Otsert: 4

Onpepenure, Kakasi U3 IpeJCTaB/JeHHbIX (PU3NUECKUX BeIMUMH HMeeT

eIMHULlY U3MepeHHs], COBMNAJAaroLyI0 C eJUHULIeN N3MepeHuUs CUJIbI.

1) Ummnysisc

2) YckopeHue OIlK-2.3.1
3) Bec

4) YrnoBasi CKOPOCTb

Otsert: 3

YTo npou3oiiET mocsie abCoMFOTHO HEeYNPYToro yAapa YacTHL] MacCaMu

m, = 4m, U C KUHeTUYeCKUMHU 3Heprusimu T, = 6T,. UacTtuiia c maccoit

m,; /iBUrajgach BIpaBo, a YaCTHLla C MacCOW M, — HaBCTpeuy 4acTulle C

Maccou m,.

1) Yactuup! OyayT ABUraThCS BIIPABO OIIK-1.¥.1
2) Equnast yactuiia Oy/ieT JBUTaThCs B/IEBO

3) YacTuiipl Oy1yT TOKOUTHCS

4) Yactuupl 6yAyT ABUraThCs B IPOTHUBOIIO/IOXHBIE CTOPOHBI

OtBer: 2

[TpoaHanusupyiirte, KakoW OTBeT S$BJs€TCS IpaBUIbHBIM Ha BOIIPOC:

«UeMy paBHa CyMMa BHYTPEHHUX CWJ, JEWCTBYIOLIUX MEXAY TelaMu

3aMKHYTOW MeXaHWYeCKON CUCTeMBbI?»

1) 3meHeHHUIO 3HEPryuy CUCTEMBbI OMNK-1.B.1
2) Hymo

3) VI3MeHeHUI0 UMIYJIbCa CUCTEMBI

4) Y CKOpeHHUIO 1]eHTpa MacC CUCTeMbI

OtBer: 2

UYTo mpou3oieT C MOMEHTOM WHepLMH CBHUHLIOBOIO LWIWHApPA
OTHOCHUTEJIbHO OCH, COBMAJarolliell C ero reoMeTpUYecKol OChbiO

CUMMeTPUH, eC/IU LWIMH/AP CIUIFOIIUTG B JUCK?

1) He usmenuTcs OINK-1.B.1
2) YBe/nIuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIO

OtBeT: 2

YKakuTe BepHYI0 3allChb YpaBHEHHs [MHaMUKU BpalaTelbHOro

JIBYDKEHUSI.

HDM=Jow

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

4) L =r-p-sina

OtBer: 2




YKakuTe, ueMy paBeH MOMEHT WHEpIMH TOHKOTO oOpyda Maccod m u
paauycar.

1)J=m1%12

2)J=m-1%2

3)J=m-1?3

4)J =m-r?

OrtgeT: 4

OIlK-1.3.1

Boibepute (¢pa3y, COOTBETCTBYIOI[YIO TIepBOMY 3akKOHy HbioTOHa:
«[TepBbiti 3aK0H HbIOTOHA yTBEp)KJaeT. . .»

1) ®akr cyijecTBOBaHUS aOCOJ/IFOTHOTO ABVKEHUS

2) Cy1ecTBOBaHME UHEPLMA/IBbHBIX CUCTEM OTCYETa

3) ®akT CylecTBOBaHUSI HEMHePLMaIbHbIX CUCTEM OTCUYETa

4) ®axKT CylL|eCTBOBaHUs MTPUHLUIIA OTHOCUTENIBHOCTU ["anunes

Otser: 2

OIIK-1.3.1

PaccuuraliTe BeMUMHY MOJYJ/ISi MaKCUManbHOW BEJMUUHBI YCKOPEHUs
TOUKHU, JBI)KEHHe KOTOPOU OIWCHhIBaeTCsl ypaBHEHUEeM 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

Bribepute ¢opmysy, ompezensiolyl0 BelUMuruHy (a30Boil CKOPOCTH
BOJTHBI.

Duv=wk

2)v=k-v

3Jv=kA

dHv=wk

OtBeT: 4

OIIK-2.¥Y.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBATUBHOM CHJIBbI [0 3aMKHYTOU
TpaeKTopuH (1o Toukam 1, 2, 3u 1).

1) 3aBuCHT OT yObUTM TIOTEHLIMATLHON SHEPTUU

2) [IponopioHasbHa NpYpalleHHu0 KUHeTUYeCKOW SHeprun

3) PaBHa Hy/10

4) 3aBUCUT OT CKOPOCTH JBU)KEHUSI

Otsert: 3

OIIK-1.3.1

12

Kakas 13 mepeuuncrieHHbIX (PM3UYECKMX BeJUYWH UMEET pa3MepHOCThb
(xr-m)/c??

1) MowmeHT cubl

2) MoMeHT uHepLyn

3) MomeHT umnyJbca

4) Cuna

OtBeT: 4

OIIK-1.3.1

13

Korpa TaHreHnmasbHOe YyCKOpeHMEe paBHO HY/II0, a HOpPMaJbHOe
YCKOpeHUe MOCTOSIHHO, TO TaKoe JJBI)KeHUe Ha3bIBaeTcs ...

1) PaBHOMEpPHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOTUHENHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIlK-1.3.1




14

Bribepute mpaBWIbHBIN 0TBeT. Kak M3MeHsieTCss MOy b CKOPOCTU TIpU
MPSIMOJIMHEMHOM [IBI)KEHUH, €C/IM 3aBUCHMOCTb TPOMHJEHHOTO TeaoM
IyTH OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t2 + 3?

1) Y6niBaer

2) ITpoxoauT yepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

OIIK-1.3.1

15

Kak BbIUMC/IsieTC MOMEHT MHEePLMM MaTepualbHOW TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-2

OTseT: 4

OIIK-1.¥.1

16

Kak coOTHOCSITCSI MOMEHTBI MHepLIMY AucKa J1 v HUInH/pa Jij, KoTopbie
HMMEIOT PaBHbIE MacChl U paJjuyChl?

1 Jo=Ju

2)Jn > Jig

3)Jo>2-Ju

4 Jn > Juy2

Ortger: 1

OIlK-1.3.1

17

Haiizure oTHOIIIeHHe MPOU3BeleHHbIX pabot (A,/A,), ecnu [iBa JUCKa C
paBHbIMHU MaccaMu U paguycamu R; u R, (R; = 2R,) packpyuuBaroT u3
COCTOSTHUSI TIOKOS1 [I0 O/IMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otsert: 3

OIIK-1.¥.1

18

Kakoi1 yuéHbll co3/jan crelidanbHyr0 Teoprto oTHocuTessHOCTH (CTO)?
1) lanuneii

2) DUHINITEWH

3) JlopeHrj

4) bop

Otser: 2

OIlK-2.¥Y.1

19

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

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

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

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

OtBeT: 2

OIlK-1.3.1

20

[IpoaHanu3upyiiTe, NMpU KAakKOM YCJIOBUM B CHCTE€Me, COBepLIaroLei
BLIHY)KZIeHHbIe KojieOaHus, OyJeT HaO/MogaThCsl pe3oHaHC (®, —
COOCTBEeHHas YaCTOTa,  — YaCTOTa BBIHY)K/IAIOITIeH CUITBI)?

1) o>,

2) ® >,

3) o,

4) 0w <<,

OtBeT: 3

OIIK-1.3.1




21

BribepuTe, Kakasi pu3rueckasi BeIMUMHA U3MEHSIeTCS TI0Z BO3/IeMCTBHEM
CWJIbI Ha TeJI0 COT/IaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonsipHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepLur

Otser: 2

OIlK-1.3.1

22

BribepuTe, B Kakoil cucTeMe TeJl TOJIHbIA MOMEHT HUMITY/IbCa OCTaeTCst
TTOCTOSTHHBIM.

1) 3amMKHyTOM

2) He3zamMkHyTOH, I'le CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO

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

4) He3amkHyTOU

Otser: 1

OIIK-2.3.1

23

Ykakure, paboTa KakoW W3 TIepeUMC/IeHHBIX CHJI paBHA HYJIO TpU
3aMKHYTOW TPaeKTOPHUM JIBUKEHUSI Tesa.

1) Bsiskoro TpeHus

2) Cunbl TpeHUs KaueHUst

3) TsiroteHus

4) Cunbl TpeHUS] CKOMbXeHUsT

Otser: 3

OIlK-1.3.1

24

Uemy paBHa Be/lIMUMHA YCKOPeHHWsI CBOOOJHOTO MajieHHsi g Ha BHICOTe
HaJl TIOBEPXHOCTbIO 3eM/d, paBHOW pajguycy 3emnu? BenuuvHy g
BOJIM31 TIOBEPXHOCTH 3eMJIM TIPUHSTH paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Otser: 2

OIIK-1.3.1

25

[Ipoananu3upymre, KakK WU3MEHUTCS Mepuos Koste0aHui
MaTeMaTUyeckoro MasTHHKA, eC/d JJIMHY ero fnojpeca yBeJIWuuTb B 9
pas, a Maccy rpysa — yBeJWYUTh B 4 pasa.

1) YBennuurcs B 3 pasa

2) YBenuuuTcs B 4 pasza

3) YmenbLuMTCA B 2 pasa

4) YMeHbIIUTCS B 4 pasa

Otser: 1

OIIK-2.¥.1

26

OreHUTe 371eKTPOEMKOCTb TIJIOCKOTO BO3ZAYIIHOTO KOHZEHCaTopa, eciu
paccrosiHue MeXay ero oOKiafKaMd yBenuuuTb B 9 pa3, a obnacTb
MeX 1y 00K/aIkaMy 3a/TUTh AUCTHTMPOBAHHOW BO/IOM (€ = 81).

1) YmeHnbmTce B 4 pasa

2) YBenuuuTcs B 4 pasza

3) YBenuuuTcs B 9 pa3

4) YBenuuutcs B 12 pa3

Otsert: 3

OIIK-1.¥.1

27

Ha3oBure BelriecTBa, KOTOPbIE MPYU OOBIYHBIX YCIOBUSAX TIPAKTHUECKU HE
TIPOBOJST 3/1eEKTPUUECKHI TOK.

1) ITpoBogHMKH

2) [TonynpoBoJHUKH

3) [natvHa

4) JA3neKTpUKU

Otsert: 4

OIIK-1.B.1




Kak HaripaBJ/I€HbI CHJIOBBIE JIMHUHN HaripsoKeHHOCTH
3JIEKTPOCTATHYECKOI'O I10Jid, CO34dHHOIO TOYE€YHBIM OTpULaTe€/IbHBIM

3apsAaa0oM?
78 1) 3akpyuMBarOTCsi BOKPYT 3apsijja OIK-2.B.1
2) K 3apspy
3) 3akpyurBarOTCS BOKPYT 3apsifia 110 4aCOBOU CTpeJIKe
4) 3aKpyuMBarOTCS BOKPYT 3apsi/ia MIPOTHUB YaCOBOU CTpPeKH
Otser: 2
MoxeT /M yacTvlla MMeTb 3apsifi, BeJdurdHa KoToporo B 1,5 pasa
OoJibIile 371eMeHTapHOTO 3apsija?
1) Moxet
29 | 2) Het, He MOXeT OIlK-1.3.1
3) MoxxeT, HO TO/IBKO eC/H 3apsf, OTpULIaTeIbHbIN
4) MoeT, HO TOJIbKO eCJIM 3apsi[ TT0JI0KUTe/TbHbIN
Otser: 2
UeMy paBeH IOTeHLIMaJ 3/IeKTPUYECKOro moJis?
1) IloTeHLMA/ILHOM HEPTUU €JUHAYHOTO TOJIOXKUTE/ILHOTO 3apsiia Uin
OTHOILIEHHIO NTOTeHLIaTbHOW SHEPTUU K 3apsify
2) Pabote cus mosisi 10 TepeMelieHHUI0 eIMHUYHOTO TT0JI0KUTeTbHOTO
30 | 3apsja U3 JAHHOM TOUKH 10151 B 6€CKOHEUHOCTh OIIK-2.B.1
3) Cune, nelCcTByIOLEM Ha 3apsifi, MTOMEL[eHHbIM B JAHHYI0 TOUKY TOJIst
4) Kunetrueckoi 3Hepruv MpoOHOr0 TOUEUHOT0 eJUHUYHOTO 3apsija B
JIaHHOM TOUKe MOJIsi
Otser: 2
Hanuimre dhopmysy 3akoHa Oma B guddepeHiiraabHoMi Gopme.
1H)R=UN
31 |2 R=QIA OMK-1.B.1
3)j=0E
4)R =P/
Otsert: 3
Havigure  mpaBuibHOe — Ha3BaHMe  [Jid  BEKTODHOM  CUJIOBOM
XapaKTePUCTUKU 3/IeKTPOCTaTUUeCKOT 0 TIOJIs.
1) [ToTenuman
32 | 2) HanpsbkeHHOCTb OIlK-1.3.1
3) Unpykuus
4) 3apsf,
OtBer: 2
OreHuTe, KaK M3MEHUTCSI CHjia 371eKTPOCTaTUYeCKOT0 B3auMO/eHCTBUS
JIBYX TOUEUHBIX 3apsifioB, eC/d OAWH W3 HUX YMeHbILIWTb B 4 pasa, a
paccTosiHue MeXKy HUMHU YMeHBIIUTh B 2 pasa.
33 1) Ymenbumrcs B 8 pas OIK-1.3.1
2) YMeHbIIUTCS B 2 pa3a
3) YmenbluuTcs B 16 pa3s
4) He uameHuTCs
OtBeT: 4
OueHuTe, KaK 3aBUCUT 371€KTpUYeCKasi MPOBOJAUMOCTb MPOBOAHUKA OT
TIPUJIO’KEHHOU K HEMY Pa3HOCTH MOTEHIUa/IOB.
1) IIpsiMmo nponoOpLIMOHATBEHO
34 | 2) [Iponop1ijMoHaNbHO CTeNeH! OT Pa3HOCTU MOTeHI[UaIoB OIlK-2.3.1

3) [IponopuoHanbHO KBaApary
4) He 3aBUCUT
Otsert: 4




35

Ykaxure ¢GU3MUeCKyH0 BeIMUMHY, KOTOpasi HMMeeT Ty JKe eJUHHULYY
V3MepeHUs], UTO U HampsKeHue.

1) HarnpskeHHOCTB

2) [TpoBOAUMOCTD

3) 3C

4) ConpoTuB/ieHHE

Otsert: 3

OIlK-2.3.1

36

Kak  HaspiBaeTcsi  BelMUMHA  HANpsDKEHHOCTH — TOJisA,  eC/u
HaMarHM4eHHOCTb  (heppomMarHeTMKa oOpamiaercsi B HyJdb |
HamnpsPKeHHOCTb MO/l HampaBjieHa  [POTHBOIIOJIOKHO — TIOJIIO,
BbI3BaBIlIeMy HaMarHUUMBaHue?

1) 'ucrepesricom

2) Ko3pLuTHBHOM CUION

3) [Nonsipuzaiueii

4) MarHuToIBWXYyIlleld CUI0N

Otser: 2

OIlK-1.3.1

37

OreHuTe, 10 KAaKOH TpaeKTOpuu OyZieT ABUraTbCs B MArHUTHOM I10Ji€
yacTulia, JeTsIlasi C MOCTOSTHHOM CKOPOCTbIO B/IOJb JIMHWUN MarHUTHOM
WHAYKLUA?

1) OKpy>XHOCTh

2) [Ipsamas

3) OBanoup

4) Dnnurc

Otser: 2

OIIK-1.3.1

38

B Kakux equHuULIaX U3MepsieTCs HallpsUKeHHOCTh 3JIeKTPUYEeCKOro ToJis?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-1.B.1

39

YCTaHOBUTE COOTBETCTBHME MEXAY MaTepuajioM TIPOBOJHUKA W €ro
3JIeKTPOIIPOBOAHOCTHIO:

Marepuasn DeKTPoIpoBogHOCTE (g, 1/(OM-cm)
A) Metann 1) >10-15 - 1010
B) IMonynipoBOJHUK 2) 10710 - 103

B) Jys/1eKTpUK 3) 104- 108

OtBeT: 1-B,2-5,3-A

OIIK-1.3.1

40

OreHuTe, KaK COOTHOCSITCS YIJIbI Ma/IeHUsT O U OTPakeHUs () cBeTa?
1) a>>@

2)a>

3)a=0¢

Ha<o

OrTBeT: 3

OIIK-1.¥Y.1

41

[TpoaHanu3upyiiTe, ueMy paBeH abCOFOTHBIN TTOKa3aTeslb MPeIoM/IeHHs
Cpefbl C [W31eKTPUYEeCKOW IIPOHULIAeMOCTbl0 € = 16 WU MarHUTHOMN
TIPOHULIAEMOCTBIO P = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

Otser: 3

OIIK-2.3.1




42

YkaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BoIHaMH TIPETATCTBUN

2) Hanoxenuwe [pyr Ha Jpyra BOJIH, WJYIIMX OT KOTepeHTHBIX
HMCTOYHUKOB

3) OTk/IOHeHHWe BOAH  OT  [epBOHAuYa/bHOIO  HallpaB/IeHUs
pacrpoCcTpaHeHUsl NPy Nepexo/ie U3 OJHOW CpeJibl B IPYTYIO

4) 3aBucuMOoCTb (ha30BOI CKOPOCTH OT JJTUHBI BOJTHBI

Otser: 2

OIIK-2.3.1

43

[TpoaHanu3upyiiTe, KAKUM JIO/DKEH ObITh YTOJT MaJieHHs CBeTOBOTO JTyYa,
YTOOBI OTPa>KEHHBIH JIyd COCTAaBJISI/I C TaZaroIuM yro 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

OIlK-1.3.1

44

OrneHUTe ONMTUUECKYIO JIUHY MyTH L M3 OfHON TOUKW B [IPYTYIO, eC/u
paccTosiHUe MeXAy JABYMsI TOUKAaMM TIPO3PayHOM [AU3JIeKTPUUYECKOU
cpenbl S = 4 M. TTokaszartesns ripesiomyieHus cpeibl n = 1,5.

1)5m

2)6m

3)7m

4H1lwm

OtBer: 2

OIIK-2.¥.1

45

[nsi 06bsicHeHUST KAKOTO sIBJIEHUSI MOXKeT OBbITb MCIIO/Ib30BaH MPUHLIUTI
I'totirenca-®dpenens?

1) KorepeHTHOCTh

2) Judpakuys

3) [Monsipuzarius

4) KopnyCKynsipHO-BOJTHOBOM 1yann3m

Otsert: 2

OIIK-1.3.1

46

[lpoaHanu3upyiite, ueMy paBeH [epUOJ,  pelleTKH, Korja
IudpakLUyoHHas perleTka cogep>Xut 200 IITPUXOB HA MUUIUMETP.

1) 100 mxm

2) 500 MKmM

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-1.¥.1

47

[TpoaHanu3upyiiTe MHTEHCUBHOCTb CBeTa TMpU  UHTepdepeHLn
O/IJMHAKOBBIX BOJIH C UHTEHCHUBHOCTBIO | OT KOrepeHTHBIX NCTOYHUKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1,2, ...)?

1) 41

2) 31

3)I

4)0

Ortser: 1

OIIK-1.¥.1




48

YTo W3 MEepeurCIeHHOTO SIB/SIETCSI OCOOEHHOCTBIO CUJIOBBIX JIUHUMN
MarHUTHOTO MOJIs?

1) CrnoBble TMHUY MarHUTHOTO MOJISI BCerJa 3aMKHYThIe

2) MarHuTHble CWIOBble JMHUM HAyMHAIOTC Ha MAarHUTHBIX W
3aKaHUYMBAIOTCS Ha 3/IEKTPUUYECKUX 3apsifiax

3) MarHuTHble CWJIOBble JMHUM HAUMHAKOTCS M 3aKaHUMBAIOTCA Ha
MarHUTHBIX 3apsax

4) MarHuTHble CWIOBblE JIMHUM HAUMHAIOTCS W 3aKaHYMBAKOTCS Ha
3/IeKTPUUECKUX 3apsiiax

Otser: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ|, KaKOil reoMeTpUueckod (pUrypoii MOKHO OMMCaTh
TPAeKTOPDUIO [IBI)KEHHUSl 3apsDKeHHOM YacCTULbl, JBUraroLleicss Tof,
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOW UHIYKLWH.

1) OKpy>KHOCTb

2) ITapa6osa

3) 'uniepboiia

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrieHuTe CTeTeHb MoJIsIpU3aliii P cBeTa, eC/iv CBET Mpe/ICTaB/IseT CO00M
CMeCh eCTeCTBEHHOI'0 CBeTa C IJIOCKOTIO/ISIpU30BaHHBIM. IHTEHCUBHOCTD
TO/IIPU30BaHHOTO CBeTa B Jiyue paBHAa MHTEHCUBHOCTU €CTeCTBEHHOI'O
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-2.B.1

51

PaccuuTaiiTe rnokasaTesb MpeoM/IeHHs BelljeCTBa, ec/idi CKOPOCTb CBeTa
TpU TMepexojie Jyya U3 BO3AyXa B HEKOTOPOe BellleCTBO YMeHbIIIU/Iach
Ha 20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

OIIK-1.3.1

52

PaccuuraliTe yron MexJy OINTHYECKUMM OCSIMU TOJsipU3atopa |
aHanu3atopa. [IpM TIPOXOXK[EeHWH CKpelleHHBbIX TojsipUu3aTopa U
aHa/M3aTopa UHTEHCUBHOCTh CBETA YMeHbILW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.B.1

53

[Tpoananu3upyuTre, Kak USMEHUTCS BeJIMUMHA MarHUTHOM MHIYKLMM Ha
OCH [JJIMHHOTO COJIEHOWJA, €C/id TOK B HeM YBe/JWuYuTb B 4 pasa, a
IJIOTHOCTb HAMOTKY 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

Ortser: 1

OIIK-1.B.1




54

YKa)kuTe, KaKoe TeJl0 SIB/SIeTCs abCOTFOTHO UePHBIM TEJIOM.
1) IMorsowjaeT Bce najaroiiee Ha HETO U3Ty4YeHHe

2) OTpakaeT BCe MaZarolee Ha Hero u3jiydeHue

3) 3nyuaeT B peHTT@HOBCKOM /ihara3oHe

4) V3nyuaeT B BUJMMOM JHania3oHe

OtBeT: 1

OIIK-1.¥.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTh O/1M3Ka K HY/m0?
1) Ipo3pauHoro

2) 3epKaJbHOTO

3) MatoBoro

4) YepHoro

Otsert: 4

OIIK-2.Y.1

56

OrneHute, BO CKOJIBKO pa3 yBeIMUW/Iach SHepreTuyeckas CBETUMOCTb
abCoMIOTHO UepHOro Tejia MpH ero Harpepanwu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.¥.1

57

BribepuTe, Kakast dopmy/a Harbosiee TOUHO OIMUCHIBAET CHEKTPaJbHYHO
IVIOTHOCTh SHEpPreTUYeCKOM CBETUMOCTH abCOIFOTHO YepPHOTO TeJia.

1) ®opmyna Pepmu-/Irpaka

2) ®opmyna bose-3OiiHiTeliHa

3) ®opmyna [1nanka

4) ®opmyna Panes-[xuHca

Otsert: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJiseTCs paBHOBECHbIM?

1) Anbda-, 6eta-, raMMa-U3TyUeHUst

2) TenioBoe H3yueHre

3) JlazepHOe U3nyuyeHHe B BUJMMOM U MH(PAKPACHOM Auaria3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3/lyueHue

Otser: 2

OIlK-2.3.1

59

YKaKUTe 3aKOH, KOTOpBIA OIpeZiensieT TOJIOKeHHe MaKCHMMyMa
W3y4yaTebHOM COCOOHOCTH abCOJIFOTHO UepHOTro Tesia TIpU 3a/laHHOMN
abconroTHOM TeMmeparype.

1) 3akon Credana-bonbimana

2) [NepBbiii 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Masroca

Otser: 2

OIIK-1.B.1

60

YkaxuTte (popmyy, orpe/esitolyt0 SHePrH0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4 E=hv=hc/A

OTseT: 4

OIIK-1.3.1




61

[Tpoananu3upyure, Kak H3MeHseTCS CWIa TOKA HacblleHUs Ipu
¢doToa(ppexkre B Cyiyuyae yMeHbILIEHHS CBEeTOBOIO IOTOKA IaZarolLero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHbl1aeTcs

2) CHauasa yMeHbILIAeTCs, 3aTeM yBeIMUMBaeTCs

3) CHauasa yBe/IMuMBaeTCs], 3aTeM yMeHbII1aeTCs

4) ChHauana ocTaeTcsi IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTC s

Otser: 1

OIIK-1.3.1

62

[IpoaHanu3upyiTe, UTO TPOU30UAET C KHUHETUYECKOM SHeprueu
(OTO3/1IeKTPOHOB, €C/id, He MeHsid 4YacTOThl TIafalolllero CBeTa,
YBe/IMYUTh er0 MHTEHCUBHOCTD B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He u3menurcs

4) YBenuuurcs B 2 pasa

Otsert: 3

OIIK-1.3.1

63

OrjeHUTe BeMMUMHY KpacHOW rpaHuilbl (oTto3ddekra (B repijax) s
KaTo/a, U3roTOBJIEHHOT0 13 Bo/b()paMa TOMIMHON 2 MM. KaTo rnoKpbIT
c1oeM okcuzia Oapusi. PaboTa BBIXOZIA 37IEKTPOHOB C TIOBEPXHOCTH
KaTojia paBHa 2 3B. [TocrosinHasi [Tnanka — h = 6,6-10734 [Ik-c. 3apsij
snekTpoHa — e = 1,6:1071° K.

1) 3,2-10%5 I'y

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

3)4,8:104 T'y

4)4,8-102 I'y,

Otsert: 1

OIIK-1.3.1

64

Kakum o0pa3om 3aBUCHT paboTa BbIXOJa 3/IEKTPOHA C TTOBEPXHOCTU
KaTo/a U3 KaIMUs OT YaCTOTHI NaZlarolero cBera’?

1) [Ipsimo MpoIOpPLIMOHA/IBHO YacToTe

2) [IpornopLoHaIBbHO YCKOPSIOLLeMY HarpshKeHUI0

3) [IponopioHaNibHO KBaApaTy YacTOThI

4) He 3aBUCUT OT YaCTOThI

OtBerT: 4

OIIK-1.¥.1

65

[Mpoanamu3upyiite, Oyzger mu HabmogaTecs GoTtoaddexr, ecmu
TUIACTUHKY W3 JIaHTaHa o0/ydaTh CBETOM C JAaWHOW BOiHBI 600 HM?
Pabora BbIX0/]a 3/71EKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3d ekt BO3MOXKeH, eC/Id KaToJ, HarpeTh 0 TemnepaTyphl 347 K
2) He Gyget

3) ®oto3ddekT BO3MOXKEH, eCd [JOMOJHUTeTbHO TPUIOXKUTh K
TUIaCTVHKE YCKOPSIIOLIYIO0 PAa3HOCTh MMOTEHIMANIOB BeJIMUMHOW He MeHee
1B

4) ®oto3¢deKT BO3MOXKeH C BePOSTHOCTLIO p ~ 0,5

Otser: 2

OIIK-1.¥Y.1

66

CpenaliTe BBIBOJ, O BeJIMUMHE MHUHHMMAJBHOTO OOPaTHOTO HANpSDKEHWS,
MpY KOTOPOM TIOJTHOCTBIO TIpeKpallaeTcsi (OTOTOK. Y CIOBUE: SHePrust
dotoHOB paBHa 6,5 3B, a (oToKaTo[ M3rOTOBIEH W3 JUTHs, paboTa
BbIX0/la KOTOPOro cocTasJjsieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Otser: 1

OIIK-2.B.1




67

OueHuTe, BO CKOJBKO pa3 JaBjeHuWe CBeTa, MaJaroliero
TePHeHJUKY/ISIPHO  W/ealbHO 3epKaZbHOM TIOBEPXHOCTH, Oosbliie
JlaB/ieHHsI CBeTa, MaJlalollero TMeprneHAUKYIsIPHO WeaJbHO UepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

43

OrTBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KaKMX BeIMUMH 3aBUCUT CW/Ia CBETOBOIO [AB/IEHHSI C
KBaHTOBOW TOUKHU 3PEHUS:

A) Yucna ¢bOTOHOB B CBETOBOM IyUKe;

b) OHepruu ¢oroHa;

B) Koadduimenrta orpakeHus: TOBepXHOCTH.

HA,B

2)A,B,B

3)5,B

4 A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiTte, B KaKUX 00/1aCTSIX CrIeKTpa 3/1eKTPOMAarHUTHBIX BOJTH
BO3MO>KHO HabrozieHue 3ddekra KomritoHa.

1) Bugumelii 1uara3oH

2) PaguopuanasoH

3) Teparep1joBbIi Mara3oH

4) PeHTreHOBCKUIA [[uamna30H U raMMa-u3iyueHue

Ortger: 4

OIIK-2.¥.1

70

Kakum 06pa3om ummnyabc GoToHA CBsI3aH C JIJTUHOMN BOJIHBI?

1) NmriysibC npsiMo TIPOTNOPLIMOHAJIEH /IJTUHE BOJTHbI

2) MnyibC TIpsiMO MPOMOPLIMOHAIeH KBa/ipaTy [I/TUHBI BOJTHBI

3) Vmrtyibc 06paTHO MPOTIOPIIMOHAIEH /I/TUHE BOJIHBI

4) Vimmy/ibC OpsIMO TPOMNOPLMOHA/NIeH KOPHIO KBAaZJIpaTHOMY OT [IJTUHBI
BOJIHBI

OtBeT: 3

OIIK-1.¥.1

71

B kakoii 007acTH CreKTpa 3/eKTPOMarHUTHOTO W3/IyueHUsl WMITYJIbC
(hoToHa UMeeT MUHUMa/IbHOe 3HaueHue?

1) NndpakpacHoe usnyueHue

2) TeparepiioBoe H3/TyueHre

3) PeHTreHOBCKOe U3/lyueHre

4) PaguousnyuyeHue

Otsert: 4

OIIK-2.B.1

72

[TpoaHanu3upyiite, Kakoe W3  TpUBEJIeHHBbIX  BbICKa3bIBaHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETa.

1) IHTeHCMBHOCTh CBeTa He 3aBHUCUT OT TJIOTHOCTHU TMOTOKa (POTOHOB U
WX SHepruu

2) CBeT MOKeT W3/ly4aTbCsi U pacClpoCTPaHATLCS TOMBKO OTJeNbHbIMU
MOPLMSIMU — KBaHTaMU

3) KakjomMy M3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaXOAUTCS aTOMHast
CUCTeMa, COOTBETCTBYeT orpe/ie/ieHHbIN ypOBeHb SHePrun

4) [Ons yvactuibl He MOTYT OBITb OZHOBPEMEHHO TOUHO W3MepPeHbI
KOOp/JMHATbl U UMITYJIbC

OrtBeT: 1

OIIK-1.B.1




73

YkaxuTe, B ueM 3aK/IF0UaeTCsl CMbIC/I [1epBOro rocrysiara bopa.

1) YTBepxKaeHWe O CyL[eCTBOBAHUM CTAallUOHAPHBIX COCTOSTHUM, B
KOTOPBIX aTOM He M3J/ly4yaeT U He MOrJIoLlaeT SHepruu

2) Pa3HOCTb 3HepruM [ByX CTal[MOHAPHBIX COCTOSTHUM paBHA SHEPrUU
W3/ly4aemMoro Wiy IOIJIOIlaeMoro KBaHTa cBera

3) B atome 3/1eKTPOHBI ABWKYTCS TI0 0pbrTaM, 6/TM3KUM K KDYTOBBIM

4) ATOM COCTOMUT U3 MOJIOKUTETbHO 3apSDKEHHOTO si/ipa U OTPULIATe/TbHO
3apsUKeHHBIX 3/1eKTPOHOB

Otsert: 1

OIIK-1.3.1

74

BribepuTe, Kakoe W3 TpUBe/IeHHbIX HI)Ke BBICKA3bIBaHUW TPABUIBHO
OTMUCHIBAeT CMOCOOHOCTb AaTOMOB K U3/yUYeHWIO U  TIOTJIOLEHHIO
JHepruu: « ATOMBI MOTYT ...».

1) TlornomaTe W W3Ay4YaThb JIMIIL HEKOTOPBIA AUCKPETHbIM Habop
3HaueHW SHepPruu

2) M3nmyyath ¥ TOTJIOMIATh JIFO0YI0 MOPLIMI0 SHEePTUr

3) N3nyuath MO0 AUCKPETHBLIM HAabOp 3HaUeHUid SHepruu, MMbo obyio
MOPLIMIO SHEPrUn

4) V3nyyats 00yH0 MOPLMIO SHEePTUH, a MOTJ/IOIATh UL HEKOTOPLIH
Otsert: 1

OIIK-1.3.1

75

YKaxuTe, K KakKOMy [uara3oHy H3/yueHUss OTHOCATCS Iepexofbl U3
cepuu banbmepa B atome Boflopoza?

1) TennoBoe usnyyeHuie

2) PeHTreHOBCKOe U3/Ty4yeHue

3) l'amMMma-u3nyueHue

4) Bupymblii cBeT

Otsert: 4

OIIK-1.¥.1

76

[MpoaHanu3upyiite, Kak WM3MeHW/IaCh SHEPrUs aTroMa BOJOpOJa TpHU
W3/Ty4eHHUU UM (DOTOHA C JAJIMHOM BOHBI A = 4,86-1077 M?

1) YBennuunace Ha 4,86 3B

2) YMeHbllIach Ha 2,55 3B

3) ¥YMenbluunnack Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

OreHrTe Pa3HOCTb HEPTHM OCHOBHOTO W BO30Y>KIEHHOTO COCTOSTHUSA (B
3B). /laHO: 3/1eKTPOH B aTOMe Tiepeliiesl U3 BO30Y>KJ€HHOT'0 COCTOSIHUS B
OCHOBHOe, U TIpY JAHHOM Tepexojie MPOU30LLI0 u3nyyeHUe (POTOHA C
JUTMHOM BOJIHBI 650 HM.

1) 0,4 5B

2)1,95B

3)1,23B

4)2,25B

Orger: 2

OIIK-1.3.1




Ykaxure, B uéM 3aK/Ir04aeTcs TuroTesa e bpous.

1) JlrobOble MMKpOYACTHMLIbI Hapsy C KOPIYCKY/SpPHBIMM 00/a7aioT
BOJTHOBBIMM CBOWCTBaMU

2) ATOM He MOXXeT cofiepKaTb Oosiee IByX 3/1eKTPOHOB, HaXO/AIMXCS B
OJVHAKOBBIX CTAl[IOHAPHBIX COCTOSIHUSIX, OIpeZessieMbIXx HabopoM

78 | yeTbIpex KBaHTOBBIX UHCeJI OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO 3a/aTh
KOOPJMHATBI U UMITYJIbC MUKPOUYaCTHUL{bI
4) DHeprusi UCIyCKaeTCd W TOIJIOIAeTCsl He HeNpepblBHO, a
OT/ie/IbHBIMU KBaHTaMH
Otser: 1
Beibepute yTBepkeHWe, Haubosee TIPaBUIBHO COOTBETCTBYHOILIEE
runorese ae bporis.
1) MuKpouacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) DyieKTpOMarHUTHbIE BOJTHBI UIMEIOT CBOMCTBA YaCTHUL] OIlK-2.¥.1
3) ¥ Ka)KJ0M uaCTHLIbI CYl[eCTBYeT aHTHUYaCTULla
4) iapo aTomMa COCTOUT U3 KBapKOB
Otser: 1
PaccuuraiiTe AyivHy BOJHBI fje Bpolis A1 37eKTpoHa, JBXKYILErocs Co
ckopocthro 3,6 km/c. Macca snektpoHa me = 9,1-1073! xr, 3apsf
371eKTpoHa e = —1,6-1071% K.
go | 1) L6 mxm OIK-2.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOIMUECTBO 3HAaUYeHWM, KOTOpble MOJKeT TpHHUMAaTh
MarHUTHOe KBAaHTOBOE UHWCJI0O M TIPH JJaHHOM 3HaueHWH OpOUTaIBHOTO
KBAaHTOBOT'0 umcIa 1?
H2+1
81 2)31 +1 OIlK-1.3.1
3)1-1
41
Otsert: 1
Yxaxxure, 4TO onpezie/sieT IJlaBHOe KBAHTOBOE UMCJ/IO N7?
1) DHepreTHuecKrie YPOBHU 3/IEKTPOHA B aTOMe
2) BemmurHy MOMeHTa UMITy/IbCa 3/IeEKTPOHA B aTOMe
82 | 3) Ilpoekuuro opbUTa/PHOTO MOMeEHTa HWMIMy/abca 37ekTpoHa Ha | OITK-1.3.1
3a/laHHOe HarlpaB/ieHue
4) BemurHy MOMeHTa UMIYJ/IbCa 3/IeKTPOHA B 3aZIlaHHOM HarpaB/ieHUU
OtBerT: 1
YkaxuTte, 4TO Orpe/essieT MarHUTHOE KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHbBIN MexaHUYeCKUii MOMEHT 3/IeKTPOHA B aTOMe
83 2) DHepruio CTal[MOHAPHOTO COCTOSIHUS /IEKTPOHA B aTOMe OIK-1.Y 1

3) BennurHy MOMeHTa UMITyJ/ibCa 3/1EKTPOHA B 33/laHHOM HarlpaBeHu!
4) DHepreThueckre YPOBHU 37IeKTPOHA B aTOMe
Otsert: 3




84

B uecTsb Koro Ha3BaH 3¢ ¢eKT paciijernieH’ss YypoBHeil 3Hepruu aToMa BO
BHEILIIHEM 3/IEKTPUUECKOM MoJie?

1) OuHIITelHA U e Xaaca

2) lTapka

3) OTTUHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak HasbplBalOT /IMHUM B CIEeKTpe KOMOWHALIMOHHOTO pacCesiHusi C
4aCTOTaMU, MEeHbIIIMMHU YaCTOThI [1aJarolero ceera?

1) OpaH)XeBbIMM CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMHU CITyTHUKaMU

4) AHTarOHMCTUYECKUMH CITyTHHKaMU

Ortsert: 3

OIIK-1.3.1

86

[MosichuTe (hr3UUeCKUM CMBIC/ BOJTHOBOU (DYHKIUH.

1) BoniHoBast pyHKLIMS NTPOTNOPLIMOHA/IbHA SHEPTUX YaCTULIbI

2) IlpousBesneHre BOMHOBOW (DYHKI[MM Ha KOMIUIEKCHO-COTIPSDKEHHOe
BbIpa)KeHHe PaBHO TUIOTHOCTU BEPOSITHOCTUA 0OHAPY>KeHHs UaCTULIbI

3) BonHoBasi pyHKI[MsT 0OpaTHO TPOMOPIMOHA/MbHA [/ITUHE BOJHBI [ie
Bbpoiins

4) BonHoBasi (pyHKI[US TIpe/iCTaB/sieT COOOW KWHEMATUUYeCKUH 3aKOH
JIBIDKEHUsS] MUKPOUacCTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

BbiOepute BepHYHO (OPMY/IMPOBKY COOTHOIIIEHHS] HEOTIpeZie/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 yacTULIbI SIB/ISIIOTCS (PepPMUOHAMMU.

1) DneKTpuUecKu 3apsKeHHbIe YaCTULIbI

2) DNeKTpUUeCKH HelTpasbHble YaCTHLIbI

3) Bce vacTulpl € TOJTyLIe/bIM CITUHOM

4) DyieKTpUUeCcKy 3apsDKeHHbIe YaCTHULbI C L[e/IbIM CIIMHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3biBaeTcs TBepzioe Teso, y KOTOPOro BajieHTHasl 30Ha MOJIHOCTBIO
3ar0/IHeHa, 30Ha TPOBOJIMMOCTH — TIOJIHOCTBIO CBODOOJHA, a IIMpPHHA
3arpelleHHOW 30Hbl BejMKa [0 CPaBHEHHIO C SHEpryel TerioBOro
JBYKEHHUs?

1) [TpoBogHUK

2) AnsneKTpuK

3) IonynpoBogHUK

4) IpumecHbI OTYTIPOBOJHUK

Otser: 2

OIIK-1.3.1

90

Kakyro pasmepHoCTb umeeT nocrosiHHas [Inanka B cucreme CH?
1) x-c

2) x/c

3) x/m

4) 1x/>B

Ortsert: 1

OIIK-2.3.1




OueHnTe, KakoOil CMBIC HMeeT COOTHOLIEHHWe Heorpe/e/leHHOCTel
[efizenbepra pJisi HePrUM YaCTULIbI U BpeMeHU TpeObIBaHUSI ee B
COCTOSIHWM C JJaHHOM 3Hepruen?

1) DHeprus npsiMo MpOINOPLIMOHA/TIbHA BpEMEHU

2) OHeprust 00paTHO MPOTOPLIMOHA/EHA BPEMEHH

3) DHeprusi U BpeMsi MOTYT ObITb MU3MepeHbl OZJHOBPEMEHHO CO CKOJb
YTOZJHO BBICOKOM TOUHOCTBIO

4) Uem Oonblile HeorpeJe/sieHHOCTb 9SHEPTUM, TeM  MeHblle
Heorpe/ie/IeHHOCTh BpeMeH!

Otsert: 4

Kak Ha3bpIBaeTcsi COCTOsSIHME 3/eKTpOHAa B aTOMe, COOTBETCTBYHOILlee
MUHUMAa/IbHOMY BO3MO)XHOMY 3HaU€HUIO er0 SHeprUun?

1) Bo30yxeHHOe COCTOsTHUE

92 | 2) MeTtacTabuIbHOE COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE

4) BaneHTHOe COCTOSIHUE

Ortser: 3

B uem 3ak/toyaeTcsi TyHHe/IbHbIN 3¢ deKT?

1) B BosIHOBOM xapakTepe JBM)KEHUs MUKPOYACTHULIbl B TIePUOANUYECKOM
NoTeHLasne

2) B KOpmyCKy/ISIpHOM TOBe/IeHUM 371eKTPOMarHMTHOTO M3/1y4eHus Tpu
TIPOXOXKJEHUU ero yepe3 y3Koe OTBEPCTHE

3) B Haxo)XeHuM uacTULbl Cpa3y B HECKOJBbKMX TOUKaxX MPOCTPaHCTBA
O/IHOBDPEMEHHO

4) B TIpOXOKIEHWM MHKPOUYACTUI[bl Yepe3 TMOTeHLMa/IbHbIN Oapbep,
KOT/]a SHEPTHsl YaCTHUI[bl MeHbIIIe BBICOTBI 3TOTO Oapbepa

OtBerT: 4

Kakue mo/BryKHbIe YaCTHULIbl WIA KBa3UUaCTULIbI SIBSIFOTCSI HOCUTE/ISIMU
3apsifia B IOJIYIIPOBOJAHUKAX?

1) OneKTpoHbI

94 | 2) TIIpoToHbl OIlK-2.3.1
3) D/IeKTPOHBI U ABIPKU
4) Nonsl

Otsert: 3

91 OIIK-1.3.1

93 OIIK-2.3.1

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne n/nn | [TepeueHb KOHTPOJIbHBIX paboT

He nipegrycMoTpeHo

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, yriayOsieHuWe, pacIiMpeHWe W [eTaau3alus 3HaHWW TIpU  pelleHrud
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;
- obecrieyeHne palIOHAIBHOTO COYETAHUSI KOJIJIEKTUBHOM W WHAMBHYalTbHOW (opMm
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;

- oToOpa)keHHe ZI0BepPUTE/IbHbIX UHTEePBAJIOB (TTOTPeIHOCTel) /I/Is1 OJJHOM W/IM HeCKOTbKUX
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  Tabyully TeXHUUeCKMX  XapaKTepUCTHK  MCIOJIb3yeMbiX  TpUOOpOB
(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:

- MakcuMajbHasg cymMMma 3a paboTy B cemecTpe (TeKyl[udl KOHTposib) — 70 OasioB
(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 By yueOHOM /1esTe/TbHOCTH MakcuMasbHbIH Oant
1 | JTabopaTopHbIe paboThI 40
2 | Ilpaktuyeckue paboThI 20
3 | TectupoBanue B cucteme LMS I'YATI 10
Nroro: 70

11.6.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaljuu.

OOb6s13aTelbHBIM YCIOBHEM /IS TIOJIyueHUsl IOMycKa K 3k3ameHy/anddepeHLIPOBaHHOMY
3a4éTy SB/SETCS YCIellHas cAada He MeHee 75% /abopaTOpHBIX M TIpaKTWYeCKHWX pabor, a
TaK)Ke TIPOXOXKJeHue TecTupoBaHuss B cucteme LMS T'YAII c oOlLleHKOM He HIKe
«yZ[OB/IETBOPUTE/IbHO». JIWlla, He BbLINO/HUBIIKE [aHHbIe YC/IOBUs, He [OIyCKarwTCsd K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCd MMEHLIMMU aKaJeMUUYecKyr 3a/l0/DKeHHOCTD,
KOTOpYI0 HeOOX0AUMO yCTPaHUTh B yCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 MOy4eHust UTOTOBOM OLIeHKHU «X0polo» Ui «OTauuHo» obyyaroluiics 0bsi3aH:

- BBIMO/HUTE ¥ 3aUTUTH 100% s1ab0paTOpPHBIX U MPaKTHUeCKUX paborT;
- Habpartb He MeHee 5 6auioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpOBaHWe B cuctemMe LMS
I'YAIL

[Ipy HeBLIMIOHEHUM XOTsi ObI OHOTO W3 JAaHHBIX YCIOBHN MaKCHMaJbHasi UTOrOBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHPOBAaHHOM 3auéTte, He
MOJKeT IPeBbILIAaTh «Y JOBI€TBOPUTE/ILHO.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKHX BOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB KaK/bli) ¥ OZHY pacuéTHyIO 3ajauy (OLleHuMBaeTcs MakcumyMm B 10
6annoB). VToroBasi orjeHKa 1o AUCLMITTMHE (HOPMHUPYETCS TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
Y 9K3aMeHallMOHHBIX 0a//loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYecKylo —LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmuua 21 — I1lkasia mepeBo/ja UTOTOBOM CYMMbI 6asjioB B OLIEHKY

WTorosasi cymma 0aiioB Ouenka
85—100 «OtmuuHo» (5)
70 — 84 «Xopormo» (4)
55-69 «¥Y [I0BJIETBOPUTENIBLHOY (3)
MeHee 55 «HeynoBnersopurenbHO» (2)
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