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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajiaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKK/ —crenyanbHocTd  09.03.02
«MHbopmaLioHHbIe CUCTEMBI " TeXHOJIOTUUN» HaIpaBJ/IeHHOCTH/ ClieLjan3aluu
«HbOopMaloHHbIe TeXHOJIOTUY B Au3aiiHe». [IuciuriiMHa peanusyeTcs Kadeapoit «Ne3».

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

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4yeCKOro aHaau3a U MOZe/IMPOBaHusl, TeOPeTUUeCKOI0 U 3KCIIepUMEHTAa/IbHOIO
WCCieloBaHMs B TPogecCroHaNbHOM /1esTe/TbHOCTH»

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

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

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

OO611ast TPy/I0eMKOCTh OCBOEHHSI JUCHMIUIMHBI COCTaB/sieT 7 3aueTHBIX eJAUHUI], 252
yaca.

S13bIK 0OyuUeHuUst TI0 AUCLUTUIMHE «DYCCKUI»



1. TlepeueHb MJIAHUPYEMBIX Pe3y/IbTATOB O0YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHPOBATh HABLIKU B
M3MepeHUsIX, BEIUMCIeHUSIX U 00paboTKe pe3ybTaTOB U3MePeHuUit;
- CO3JaHMe TOAJep)KUBaoIleli 0Opa3oBaTeNbHOW Cpelbl MperofiaBaHusl ISl OCBOEHUS

TeXHUYECKUX OUCLUIIINH.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)

Kon v HanMeHOBaHMe

Kop 1 HaumeHOBaHMe UHWKATOpa

KOMIIeTeHILIMU KOMIIeTeHLIUN JIOCTVKeHUSI KOMITeTeHLIMHU
OIIK-1 Cniocoben OIIK-1.3.1 3HaTh OCHOBBI MaTeMaTHKH,
TIPUMEHSITh (bU3MKY, BIYMCIUTE/ILHON TeXHUKHU U
eCTeCTBeHHOHayuUHble | TPOrpaMMUPOBAHUS

1 00IIIenHKeHepHbIe
3HAHUSI, METOZbI

OIIK-1.Y.1 yMeTb pellaTh CTaHJapTHbIE
nipodeccroHabHbIE 3a/lau C

MaTeMaTUuecKoro NpUMeHeHreM eCTeCTBeHHOHAYUHbIX U
Oo61enpodeccruoHanbHbIE .

aHasmM3a u 00IIIeMH)KeHePHBIX 3HAHWUM, METO/I0B
KOMITeTeHLIUU

MO/le/TUPOBaHUs, MaTemMaTUuecKOro aHanvsa u

TEOpPeTUYeCcKoro u MO/Ie TUPOBaHUS

skcnepuMeHTasibHOro | OITK-1.B.1 MMeTh HaBBIKM TEOPETUYECKOTO

WCC/IeIOBaHYs B Y 9KCTIepUMEeHTaIbHOT0 UCC/Ie/JOBaHUSI

rpodeccHoHaLHOM | 06BEKTOB TIpodheCcCUoHaNBHON

J1esiITe/IbHOCTU JesITe/IbHOCTU

Mecto gucuurinHel B cTpykType Ol
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
TIPU U3YUYeHUU CIeIVIOIINX AUCLIUTIIVH:
— «MaremaTvKa. AHa/IUTUYeCKasl TeOMeTDUs ¥ TINHelHas anreGpay;

— «MatemaTrka. MaTeMaTHueCKUAN dHAJ/IN3»;

— «MatemaTyka. Teopys BepOSITHOCTEH ¥ MaTeMaTUYeCKas CTAaTUCTUKAY.

3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOsITe/IbHOe 3HaueHue, TaK U UCII0JIb3YHTCS TIPU U3YUYeHUU APYIUX JUCLIUIIINH:
— «MarepuanoBeieHUE»;

— «DJIEKTDOHUKA»;

— «DJIEKTPOTEeXHUKA»;

Tabmiie 2.

Tabmwmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

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

Buz yue6HOM paboThbl

Tpy10eMKOCTE T10 CeMeCTpam
Nol No2

Bcero

2 3




Oo6was mpydoemkocms oucyunaunbl, 3E/ (yac) | 7/ 252 4/ 144 3/ 108
H3 HUX uacoe npakmuyeckoli n0020moeKu
AyOoumopHble 3aHsimusi, BCero yac. 102 51 51
B TOM UHCJIE:
nekunu (JI), (gac) 68 34 34
rpakTuueckue/ceMuHapckue 3anstus (I13),
(gac)
naboparopHsie paboTsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 54 54
CamocmosimenbHas paboma, Bcero (Jac) 96 39 57
Buo npomesicymouHoli ammecmayuu: 3aver, K3, 35
mudd. 3auet, sk3ameH (3auet, dudd. 3au, Ik3.) 'H:Ia(gq)' 13 Andg. sau.

4. CopeprkaHve JUCLUITIMHBI
4.1. PacnpezeneHue TPy10eMKOCTUA JUCLUIIMHEI 110 pa3/iesiaM U BUJaM 3aHSITUI.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBeIeHbBI B Tabmie 3.

Tabsuiia 3 — Pa3iesnibl, TeMbl AUCLUATIIMHBI, X TPYA0E€MKOCTh

p Jlekumu 113 JIP KII/KP
asziensl, TeMbl JUCLIUIIIMHBI (4ac) (C3) (4ac) (qac) CP (uac)

Cemectp 1

Pa3zpgen 1. @usnuecKkue 0CHOBbI MEXaHHMKH.

Tema 1.1. Oy1eMeHTbI KUHEMAaTHKHU.

Tema 1.2. [lnHaMyKa MaTepyaJbHOW TOUKU
Y MOCTYTaTeIbHOTO [IBI)KEeHHsT abCOJTFOTHO
TBepZoro TeJa.

Tema 1.3. 3aKOHbBI COXpaHeHUsI B MeXaHUKe. 11 7 13

Tema 1.4. [luHaMKKa BpalllaTeJIbHOTO
JIBIDKEeHUST aOCOJTFOTHO TBEP/IOTO Teja.

Tema 1.5. Tsarotenue. D/ieMeHTbI TEOPUU
ToJISl.

Tema 1.6. PensiTUBUCTCKasi MeXaHUKa.

Paspen 2. Kosie0aHus 1 BOJIHBI.
Tema 2.1. 'apMoHUUeCcKre KoieOaHUs.
Tema 2.2. 3aryxarormuye KoyebaHusl.
Tema 2.3. BeIHYKIeHHbIe KOJIe0aHus. 11 7 13
Tema 2.4. YTipyrue BOJIHBI.
Tema 2.5. ITpumeHeHue UMK KojiebaHU
Y BOJIH B TEXHUKe.

Pa3pgen 3. Jy1eKTpocTaTUKa M 3aKOHBI
MOCTOSAHHOT0 TOKa.
Tema 3.1. DyiekTpuyeckoe Iojie B BaKyyMme.
Tema 3.2. DyeKTpuueckoe rose B
JU3IEKTPUKAX. 12 3 13
Tema 3.3. IIpoBoAHUKY B
3JIEKTPOCTaTUYEeCKOM I10JIe.
Tema 3.4. OHeprus 3/1eKTpUUYeCKOro I10JI.
Tema 3.5. IToCTOSIHHBIN 371eKTPUUECKUH TOK.

HWtoro B cemecTpe: 34 17 39

Cemectp 2




Pa3pgen 4. MarneTusm.
Tema 4.1. MaruuTHoe 110/1€ B BaKyyMme.
Tema 4.2. Dy1eKTpOMarHUTHask UHAYKLUS.
Tema 4.3. MarnuTHoe 110/1e B BeIl|eCTBe.
Tema 4.4. OcHOBbI Teopuy MakcBesuia /st 11 8 19
3JIEKTPOMAarHUTHOT O T10JIs1. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. IIpyumeHeHre MarHeTU3Ma B
TeXHUKe.

Pa3pen 5. BoiHoBasi M KBAHTOBAas ONTHKA

Tema 5.1. InTepdepeHius cBeta

Tema 5.2. [ludpakijus cBera.

Tema 5.3. B3aumogelictBue
3JIEKTPOMAarHUTHBIX BOJIH C BeIjeCTBOM.

Tema 5.4. [Tonspusauus ceera.

Tewma 5.5. IIprMeHeHVe ONITUKU B TEXHUKE.

Tema 5.6. TeryioBoe ¥ TIOMUHECIIEHTHOE 11 6 19
H3/lyyeHue.

Tema 5.7. @oTo3¢deKT U ero npuMeHeHue.

Tema 5.8. 3pdekt KomnroHa.

Tema 5.9. EAMHCTBO KOPIYCKY/ISIPHBIX U
BOJIHOBBIX CBOMCTB 3/1EKTPOMarHUTHOTO
W3/1y4eHuUs..

Tema 5.10. OnTrHyeckasi MUPOMETPHS.

Pa3jien 6. J1eMeHThI KBAaHTOBOM (pu3uKHU
aToMOB, M0JIEKY/I U TBepPABIX TeJL.

Tema 6.1. Teopus atoma Bogopoza 1o bopy.

Tema 6.2. KoprycKysipHO-BO/THOBOM
Jlyaqii3M CBOMCTB BelllecTBa. BosHel e Bpotins.

Tema 6.3. CooTHO1IEHVE
HeorpeesieHHocTel ['efizeHOepra.

Tema 6.4. BonHoBasi GyHKLUs U ee
CTaTUCTUYECKUM CMBICII.

Tema 6.5. O61jee ypaBHeHue [lIpeguHrepa.
YpaBuenue llpenvHrepa /15 CTallMOHAPHBIX
COCTOSTHUM.

Tema 6.6. PerieHue ypaBHeHUst
[[IpenvHrepa AJist MPOCTHIX KBAHTOBBIX CUCTEM.

Tema 6.7. DneMeHTbl COBpeMeHHOW (PH3UKU
aTOMOB M MOJIEKY/I.

12 3 19

WToro B cemecTpe: 34 17 57

Wtoro 68 0 34 0 96

[lpakTyeckass TIOJTrOTOBKA 3aK/IKOYaeTCsl B  HENOCPeJCTBEHHOM  BBIIIOJIHEHUU
00y4JaroIMMHUCS ~ OTpeJie/IeHHbIX  TPYAOBBIX  (PYHKIMH,  CBA3aHHBIX C  Oyzayuei
npo¢eCCUOHAIBLHOM [1esITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIeKL[MOHHBIX 3aHSITUM.
Copiep>kaHuie pa3/ie/ioB U TeM JIEKLIUOHHBIX 3aHSITUM TIPHUBeZeHO B Tabswiie 4.

Tabsmiia 4 — CofiepKaHue pas/ieioB v TeM JIEKLIMOHHOTO IIUK/Ia

Howmep pa3zena HasBaHue u cofiep>xaHue pas/ie/ioB U TeM JIEKIIMOHHBIX 3aHSATHH




Pazpgen 1.

®du3snueckue 0CHOBBI MEeXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopaenu B MexaHuke. CucteMa
orcueta. KuHemaTuKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaua
KUHEMaTUKU MaTepuaJbHOM TOYKW. Tpaekropus, AJiMHA IyTH, BEKTOP
nepemMelieHusi. Ckopocte. IlocTynarenpHoe M BpaljaTesbHOe [IBIDKEHHeE.
Yckopenue u ero cocrasstole. HopmanbHOe ¥ KacaTe/ibHOe yCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUUH TIPU BpalllaTe/IbHOM JIBMKEHUH.

Tema 1.2. [JluHamuka mamepuanbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUS JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbetoToHa. VHepuuasibHbIE
cucteMbl OTcuéTa. BTopoii 3akoH HeioToHa. Tperuii 3akoH HbroTOHa.
[IpyHimn otHOocuTesnbHOCTU ["anmunes. Cuibl: ynpyrde Cuibl, CUJIbI
TpeHus. [IpakTueckoe npruMeHeHue 3aKOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKA MaTepuajibHOW TOUKd. [ToHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. Cucrema LeHTpa MacC. YpaBHeHUe [BWKEHUs Tesa
repeMeHHOU Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIUECs] BeJTUUKHBI.
Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHUCTeMBI.
[ToTeHanbHast SHEpPrusi BO BHEIIHeM Iosie cu/. [ToTeHIManbHas SHeprus
B3auMogeicTBus. CBsi3b MeXXJy TMOTeHLMaJbHOM 3Hepruesl W mosem
KOHCEPBAaTUBHBIX CWI. 3aKOH COXPaHEHWs] MeXaHWYeCKOW SHeprum.
OHeprusi ympyrod JedopManyy. YCIOBUSI paBHOBECHSI MeXaHUUeCKOH
CUCTeMBbl. 3aKOH COXpaHeHus umnyJ/bca. CoysapeHue ByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHVWe MOMEHTOB. 3aKOH
COXpaHeHUs1 MOMEHTa UMIly/Jbca. MOMEHT HWMIly/JbCa TBEpPAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. /luHamuka epawjamesnbHO20 O0B8UXMCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  vHepyuu.  OCHOBHOe  ypaBHeHHWe  JUHaMUKU
BpallaTe/IbHOTO [JBWKEHUs TBepAoro Tena. KuHeTwueckasi >SHeprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCceMupHOro TtaroteHus. Cunma Tsokecth M Bec. HeBecomocts. [lose
TSATOTEHUSI U €T0 HaIpsKeHHOCTh. PaboTta B mosie TaroteHus. IloTeHiuan
nosns TAroteHus. Kocmuueckue ckopoctd. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbI UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCHUTEeTbHOCTH. JIOPEHL[0OBO COKpallleHWe [JIMHbI CTep>kHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKW.  VIHTepBaj, ero  HWHBAapUAHTHOCTD.
PensituBuctckuit  vmnysasC. OCHOBHOe ypaBHEHHE  PeJIITUBUCTCKOMU
JvHamMuKy. KuHeTuyeckasi SHeprusi pensiTUBUCTCKOM dYacTulibl. CBA3b
Macchl ¥ 5Hepruu. CBsi3b MeXXJy SHepruei U UMITYJIbCOM YaCTULbL.

Paznen 2.

Kosiebanus 1 BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHusi. XapaKTepPUCTUKHA TapPMOHHUYECKUX
KonebaHuii. MexaHuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUUECKUit
ocu/iATop. [Ipy>KUHHBIN, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/iHBIE TApMOHMUECKHEe KOoebaHus B KoiebaTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX
KosiebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX Kosiebanuii. JuddepenipanbpHoe
ypaBHeHHe CBOOO/IHBIX 3aTyXaroIIUX KojebaHWii U ero pellieHHe.




Tema 2.3. BbiHydxcOeHHble KonebaHusi. AMIUMTYa U (pa3a BeIHYK/I€HHBIX
Kosiebanuid. PesonaHc. [JuddepeHianbHoe ypaBHeHHE BbIHY)KJEHHbBIX
KosebaHnii ¥ ero pemieHde. BosHOBbIe Tmporiecchl. IIpomonbHBIE |
TioriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHHWe Oeryimieli BosiHbL. @a3oBast
CcKopocTb. BonHOBoe ypaBHeHMe. I'pymnmnoBasi ckopocTb. VHTepdepeHLys
BosiIH. CTosiume BOJIHBL. 3BYKOBbIe BOHBI. J¢dekT [lornepa B aKyCTHKe.
YbTpasByK U ero np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku KonebaHuil u 801H 8 mexHuke. [Iprmepsl
npuMeHeHUst (PM3UKU KoslebaHUH 1 BOJIH B TEXHHUKE.

Paszpgen 3.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 3.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsija. 3akoH KysioHa. OJIeKTpOoCTaTHYecKoe T[oJie.
HaripsokeHHOCTB  37eKTpocTaThueckoro Tosisd. [IpuHimn cyneprno3unuu
snekTpoctatuyeckux mnosier. Ilome pumnonsa. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHne Teopemsl ["aycca K
pacyeTy HEKOTOPBIX 3JIEKTPOCTAaTUUECKUX T0Jel B Bakyyme. LIupkyisims
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuan
3/1eKTPOCTaTUUYecKoro mosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLrasa.
OKBUIIOTEHLMa/IbHble [T0BEPXHOCTU. BrluncieHre pa3HOCTH IMOTEeHLUa/IoB
T10 HAMPSPKEeHHOCTH TOJIS.

Tema 3.2. Dnekmpuueckoe nosne 8 OusneKmpukax. TUmbl AU3I€KTPUKOB.
[Tonsipusanus guaeKTpukoB. [losigpr3oBaHHOCTh. HarnpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeleHve. Teopema Taycca pgns
3/1eKTPOCTaTUYeCKOro TI0JIs1 B AU3JIEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 3.3. TIpo8oOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZUHEeHHOr0 IPOBOJHUKA. KoOHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeIUHEeHHOT0 MPOBOJHMKA U KOH/IeHCATopa.

Tema 3.4. DHepeusi 31eKmpuuecko20 noss. DNeKTpUUeCKuil TOK, CUla U
IJIOTHOCTh TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 3.5. [IlocmosHHbili 31ekmpuueckuli mok. 3akoH  Owma.
CormpoTuBieHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Paznen 4.

MarseTusm.

Tema 4.1. MacHumHoe nose 6 e6akyyme. MarHutHoe T10jle U ero
XapakTepucTuku. 3akoH buo-CaBapa-J/larylaca v ero mnpuMeHeHHe K
pacueTy  MarHMTHOro Tioliss. 3akoH Awmmepa. B3aumopeiicTBue
rapasie/ibHbIX TOKOB. MarHuTHasi TIOCTOsiHHasi. EWHUIBI MarHWUTHOM
WHIYKLUMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojs. MarHutHoe moJjie
JIBWXKyILIerocsi 3apsja. [leiicTBMe MarHWUTHOTO TIOJiE Ha [JIBWKYLMMCS
3apsy. [BWKeHUe 3apsDKeHHBIX UaCTHL] B MarHUTHOM I1071e. Y CKOpUTeIn
3apspkeHHbIX yactul. Od¢dekt Xomna. Lupkynsuus Bektopa B
MarHuTHOTO IO/ B BaKyyme. MarHuTHble TO/s1 COJIEHOM/A U TOPOWJA.
[ToTok BekTOpa MarHUTHOW WHAYKLUU. Teopema ['aycca gns mons B.
PaboTa 10 mepeMelrieH1I0 TIPOBO/IHMKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 4.2. DaekmpomazHumHasi UHOyKyus. $IBjieHUWe 3/1IeKTpOMarHUTHOM
uHAayKuuMU (onbiTel Papazes). 3akoH dapajiess U ero BbIBOJ M3 3aKOHa
COXpaHeHus1 5Hepruu. BpaijeHue paMKu B MarHUTHOM moJje. Buxpesble




TOKM (TOKM DPyko). UHAYKTUBHOCTH KOHTYpa. CamMouHAyK1uMsA. ToKM npu
pasMbIKaHUM U 3aMblKaHWU Liely. B3aumHas naaykuus. TpaHchopmaropsl.
OHepruss MarHUTHOI'O IOJIA.

Tema 4.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aTomMoOB. [lva- ¥ mnapamarHetvsm. HamarHuueHHOCTb.
MarHuTHOe IIojie B BelljeCTBe. YCJIOBUSI Ha TpaHMlle pasjena [JBYyX
MarHeTUKOB. ®eppoMarHeTUKu 51 Ux CBOMCTBA. ITpupoga
(eppoMarHeTusma.

Tema 4.4. OcHoebl meopuu Makceenna 015 31€KMPOMASHUMHO20 NO/SL.
OneKkmpomazHumHble 60/Hbl. BuxpeBoe 3sekrpuyeckoe 1osie. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/  3/7IeKTPOMarHUTHOIO  T1OJISL.
OKCIlepUMeHTa/IbHOe T0Jly4yeHue 3JIeKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITY/IbC 3/IeKTPOMarHUTHOM BOJHBL. VI31yueHre AUMos.

Tema 4.5. IlpumeHeHue mazHemusma 6 mexHuke. IlpuMeHeHue
3JIeKTPOMAarHUTHbIX BOJIH. [IpyMeHeHre MarHeT3Ma B TeXHUKE.

Pasnen 5.

Bo/siHOBas M KBAaHTOBAas ONTHKA.

Tema 5.1. MHmepgepeHyus ceema. Pa3puTue TpefcTaBleHUI O MpUpoje
cBeTa. KorepeHTHOCTb ¥  MOHOXPOMAaTUYHOCTb  CBETOBBIX  BOJIH.
Wutepdepentivss cBeta. Metoasl HabmofeHUss WHTep(epeHLIMH CBeTa.
WHTepdepeHLysi cBeTa B TOHKUX IJIeHKaX. [IprMeHeHre MHTepQepeHLH
CBeTa.

Tema 5.2. Juppakyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpssMonuHeliHOe pacripocTpaHeHue cBeTa. Jdudpakius @peHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®dpayHrodepa Ha ofHOMU
mend. Hudpakius @payHrodepa Ha JudpaKIMOHHON  pellleTke.
[TpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
TPOCTPAHCTBEHHOM pellleTKe.

Tema 5.3. BzaumooOelicmgue 31eKMpPOMA2HUMHbIX B0/H C 8eljeCmeoM.
Paspernatorjasi crmocoOHOCTh OMNTHUECKUX Ipubopos. [Iucriepcusi cBeTa.
OseKTpoHHasl Teopusi gucriepcuu cBeta. [loryoujenre (abcopOiyst) cBeta.
Oddext Homepa. M3nyueHre YepeHkoBa-BaBusioga.

Tema 5.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BaHHBIN CBeT.
[MTonsipusanusi cBeTa NMpU OTPA)KEHWU W TPEJIOMJIEHHMH Ha TpaHULie [BYX
[IM3JIeKTPUKOB. [IBoliHOe syuernpenomseHue. [lossipu3aliOHHbIe TIPH3MBI
W nosspoujbl. AHamM3 MOMSPU30BaHHOrO cBeTa. VICKycCTBeHHas
orTHUecKasi aHU30Tponus. BpalljeHre MI0CKOCTH MOJSpU3aLivK.

Tema 5.5. [IpumeHeHue OnNMuUKU 8 MexHUKe.

Tema 5.6. Tennoeoe u OMUHeCyeHmMHoe u3/ayueHue. Buabl U3nydyeHUS.
TerioBoe W3/yueHHe M ero XapakTepuCTUKU. 3akoH Kupxroda. 3akoHbI
Credana-bonbiMana U cwmeleHuss Buna. ®opmysnbel Panes-xuHca u
IInaHka. JIroMHUHeCL|eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Bubl (OTO3/1€KTPUUECKOTO
s¢dekTa. 3akoHbI BHellIHero ¢gotosddexkra. YpaBHeHHe DUHINTEeNHA [
BHellHero  ¢oto3ddekra. OKCIIepUMEHTa/IbHOe  TIOJTBep)KJeHHe
KBaHTOBBIX CBOMCTB cBeTa. [IprMeHeHue GoTosddekTa.

Tema 5.8. O¢pcpexkm KomnmoHa. SHeprus U UMIlyibC (poToHa. [laBneHue
cBeTa. Dpdekt KomnToHa 1 ero 3nemMeHTapHasi TEOpHSI.

Tema 5.9. EOuHCcmeo KOpnycKyasipHbIX U  B0/AHOBbIX  C80liCMe
3/1eKMPOMAHUMHO20 U3/MyYeHUsl.

Tema 5.10. Onmuueckasa nupomempus. TerioBble WCTOYHUKU CBeTa.
MeToapl GUKcalyy TemyioBoro wu3nydeHusi. IlpvMeHeHMe ONTHYECKOU




TIMPOMETPHUH.

J/1eMeHTbI KBAaHTOBOM (pM3MKH aTOMOB, MOJIeKYJ/I U TBep/bIX TeJl.
Tema 6.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3zepdopga. JIuHeiuaTbili crieKTp aToma Bogopoga. IloctynaTtel bopa.
OnbiTel @panka U 'epua. CriekTp atoma Bogopoza 1o bopy.

Tema 6.2. KopnyckyasipHo-60/1Ho80l Odyanusm ceoticme sewjecmad. BosHbl
Oe Bpolins. HekoTophbie CBOMCTBa BOJH Jie bpoiisi.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmell I elizeHbepea.

Tema 6.4. BoaHosasi pyHKYUs u ee cmamucmuyeckulli CMbICA.

Tema 6.5. Obwee ypasHeHue IlIpeduneepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHBIX COCMOSHULL.

Tema 6.6. PeweHue ypasHeHus IlIpeduHeepa 0151 NpoCMbIX KBAHMOBbIX
cucmem.

Paszgen 6. Tema 6.7. DnemeHmbl coepemeHHOl pu3uKu amomoe u moaexya. TTpuHLrT
MPUYMHHOCTHA B KBAHTOBOW MeXaHWKe. /[BWKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEDHOW TPSIMOYTO/MBbHON «IOTEHLMalbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». IIpOXOXK[eHWe 4YaCTHIIbl CKBO3b
TOTeHI[UaTbHBIN Oapnep. TyHHeNbHbBIN 3¢ dexT. JIvHeNHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZA B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
ynekTpoHa. CHMHOBOe KBaHTOBOE YMC/IO. [IpUHLIMIT Hepa3IMuKMMOCTU
ToKAecTBeHHbIX yacTul]. [IpuHuun [Taynu. PacripefeseHue 3/ieKTPOHOB B
aToMe TO0 COCTOsHUSIM. [loHsATHEe 00 SHEepPreTUYeCKUX YPOBHSIX.
MosekynisspHble  crieKTpbl. KoMOWHaIlMOHHOe — paccesHWe — CBeTa.
[Mornomenuie. CrOHTaHHOe U BBIHYXKJEHHOe wu3nydeHus. OnTuueckue
reHepaTopkl (/1a3ephbl)

4.3. Tlpaktrueckue (CeMUHApPCKUE) 3aHSATHUS
Tembl MpaKTHUUECKUX 3aHSATHU U UX TPY/JOEMKOCTb TIPUBe/IeHbI B TabsuIle 5.

Tabsura 5 — [TpakTrueckue 3aHITHSI U UX TPYA0EMKOCTb

N3 rux Ne
Ne Tembl DopMbl [IPAaKTAYECKO | pa3zes
Tpy[0eMKOCTb, o
1/ MpaKTUYeCKUX MpaKTUYeCKUX (ac) /] a
1§ 3aHATUN 3aHATUN TIOJTOTOBKH, | AUCLIUII
(uac) JIVHBI

YueOHBIM I/TaHOM He TIPe/lyCMOTPEHO

4.4. JlabopaTopHbie 3aHSITUS
TeMbl 1a00PaTOPHBIX 3aHATHN U UX TPYJ0€MKOCTh ITpUBeZieHbI B Tab/mLe 6.

Tabsuija 6 — JlabopaTopHbIe 3aHITHUS U UX TPYJ0EMKOCTb

N3 Hux Ne
Ne MpaKkTUYeCKo | paspes
TpyzoeMKOCTb o
1/ HaumeHoBanue 1abopaTopHbIX paboT (uac) i a
I ’ MOATOTOBKH, | JUCLUII
(uac) JIVHBI
Cemectp 1
1 | MasaTHuk Makcsesuia* 5 1
2 | Marematuueckuii 1 000POTHBIM MasiTHUKH™ 4 1
3 | OnpefieneHre CKOPOCTH 3ByKa B BO3Ayxe* 4 2
4 | OnpegesieHre 3/1€KTPOEMKOCTU 4 3




| KOHJIeHcaTopa*
Cewmectp 2

5 WccnepnoBanue rucrepesurca 4 4

(heppoMarHUTHBIX MaTepuaioB*
6 | Kosbija HetoToHa™ 4 5
7 | IIpoBepKa 3aKOHOB TeIlJIOBOTO U3/TyyeHus ™ 5 6
8 OrnpesiesieHrie SHEPIUX X — YaCTHL] 110 4 6

npobery B Bo3ayxe*

Bcero 34

*[IpumeuaHue. ITlepeuenb mem nabopamopHblx pabom HA cemecmp s6ASeMCS  BAPUAMUBHbIM U
onpedensiemcs Ha ycMompeHue npenodagamensi. IToaHbili cnucok aabopamopHbix pabom npueedeH ¢ mabauye 6.1.

Tabsuija 6.1 — Tembl labopaTOPHBIX paboOT

Ne HaumeHoBaHue 1abopaTopHBIX paboT Ne pasperna
v/ JVCLIATI/TUHBI
Cemectp 1
1 | Mammna ATByza 1
2 | MastHuk MakcBesna 1
3 | MasitHuk Obepbeka 1
4 | CTo/JIKHOBEHNeE 111apOB 1
5 | I'mpockon 1
6 | Hak/10HHBIA MassTHUK 2
7 | KpyTunbHbINA MasiTHUK 2
8 | OmnpegenieHre CKOPOCTH 3ByKa B BO3JlyXe 2
9 Onpe/esieHre YCKOpPeHHs1 CBOOOTHOTO MaZieHusl TTPY TIOMOIIY 000pOTHOTO 9
MasiTHUKa
10 | MaremaTruecKuii 1 000pOTHBIN MasiTHUKH 2
11 | OnpepesieHye 371eKTPUYECKOr0 CONPOTUB/IEHUS 3
12 | OnpepesieHne 371€KTPOEMKOCTH KOH/IeHCaTopa 3
13 | M3yueHue nporjeccos 3apsifia U pa3psza KoHJeHcaTopa 3
Cemectp 2
14 OripefiesieHie  TOPU30HTA/IbLHOW  COCTaBJsIOIeH  HaMNpsKeHHOCTH 4
MarHMTHOTO MOJIs1 3eM/IU
15 | Onpepenenue yaenbHOr0 COMPOTUB/IEHKS IPOBOJAHUKA 4
16 | UccnemoBaHue rucrepesrca (peppoMarHUTHBIX MaTepUasioB 4
17 | ViccnemoBaHue peakCaliMOHHBIX KOJIeOaHHM 4
18 | WccnenoBaHue B3aMMHOM MHAYKLUA 4
19 | Onpepenienyvie yze/IbHOTO 3apsi/ia 3/1IEKTPOHA METO0M MarHeTpoHa 4
20 | UccnenoBaHue pe3oHaHCa B 3/IEKTPUUECKOM K0JiebaTeTlbHOM KOHTYpe 4
21 | bunpusma ®@penesns 5
22 | Konbua HeroToHa 5)
23 | Judpakiys rI0CKUX BOJH Ha I1e/n 5
24 [Tonspusanus cBera. 3akoH Masmoca. KpyroBas u s/uminTuyeckas 5
TNOJIIpy3aL
75 OrnpefieneHve JJIMH BOJMH  CHEKTPaJbHbIX JIMHUA C  TOMOLIbIO 5
CIIeKTpOMeTpa
26 | IIpoBepka 3aKOHOB TeIJIOBOI'O U3/1yUYeHUs 6
27 | I3yueHue CrieKTpa aroMa BOJoOpoJa C TIOMOIIbIO AudpaKlFOHHOTO 6




CIIeKTpoMeTpa

28 | OnbiTel CToOJIeTOBA 110 U3ydeHUto hoTo3PdekTa

29 | OrmipeiesieHue TIOTEHI[AIOB BO30Y K/I€HHUSI aTOMOB

30 | Onpegenenue MIMPYHBI 3aripellieHHOW 30HbI TTOJ/TyTIPOBOJHUKOB

31 | OnpegeneHuve yeabHOrO 3apsifia 371eKTpOHa

32 | DddekT Xosna B repMaHUU

DD

4.5. BeinonHeHHe KypcoOBOTO MPoeKTa/ KypcOBOM paboThl
YueOHBIM I7TAaHOM He TIpelyCMOTPEHO

4.6. CamocrosTenbHasi paboTa 00yJaroIuxcst
Bu/ipl caMoCTOsATeIbHOM pabOoThI U ee TPYA0EMKOCTD TIPUBEZIEHbI B Ta0/HIIE 7.

Tabmuia 7 — Bugpl caMocTosiTe/IbHOM paboThl U ee TPY/I0eMKOCTb

Buj camocTosiTesibHOM paboThl BEZEO’ CewmecTp 1, yac CemecTp 2, yac

1 2 3 4
N3yueHue TeopeTUUECKOTO MaTeprara 3 13 19
pucuuriiHel (TO)
[ToAroToBKa K TeKyILieMy KOHTPOJIIO
ycneBaemocTH (TKY) 32 13 19
[MoAroToBKa K MPOMEXKYTOUHOM 3 13 19
atrecrayuu (ITA)

Bcero: 96 39 57

5. IlepeueHp yueOHO-MeTOAUUECKOTO OOecTieueHust

[JIs CAMOCTOSITe/TbHOM PaboThI 00YUarOIMXCS 110 JUCLUIIIHE (MOZYJTIO)
YyeOHO-MeTOAUUECKHE MaTepuasbl [Jii CaMOCTOSATeNbHOM paboThl 00ydJaromuxcst
yKas3aHblI B I1.11. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUM
[TepeueHb MeyaTHBIX U 371eKTPOHHBIX YUeOHBIX U3/jaHui NpUBe/ieH B TabuLie 8.

Tabnwiia 8— ITepeueHb MeYATHBIX U 3JIEKTPOHHBIX YUeOHbIX U3[AHUN

Komuectso
5K3eMIUISIPOB
UF&L{H%F; oc bubmorpacduueckasi ccbika i G?Epmgﬁzem
3/IEKTPOHHBIX
9K3eMILISIPOB)
53 Kypc obmieli pusvku: B 3 T.: yue6bHOe miocobue / U. B.
C12 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
MexaHvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nocobue / T. Y. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CaBesnweB, 1. B. Kypc obieit ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/isipHas pu3mka: yueOHUK

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesnetl.

ans By3oB / M. B. CaBenweB. - 20-e u3pg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.



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

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

Pescum docmyna: oas
aemopu308aHHbIX
nosb3oeamenell.

CagenwveB, . B. Kypc ¢usuku. B 3 Tomax. Tom 2.
OnektpuuectBo. Konebanusi u BomHbel. BosHOBas
onTvKa: yuebHOe mocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pedicum docmyna: oas
asmopu308aHHbIX

CagenbeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepforo Tena. @Dusmka aTOMHOro siipa M
3/IeMeHTapHbIX YacTul]: yueOHUK A7si By3oB / U. B.
CaBenbeB. - 16-e wu3g., crep. - Cankr-IleTepOypr:

nosb3osamesnetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YuebOHoe

catalog/product/ nocobue s By3oB: B 5 Tomax Tom 1: MexaHuka /

470189 CuByxun [.B., - 6-e wu3m., crep. - Mocksa:

Pesicum docmyna: dns | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usuku: YuebOHoe

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

470190 TepMmoanHaMuKa U Moseky/sipHasi ¢pusnka / CUBYXUH

Pesicum docmyna: oasa | A.B., - 6-e usg., crep. - Mocka: ®PU3MATIINUT,

aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nonb3oeamesell.

https://

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

catalog/document?

o yuebHoe mocobue / U. E. Wpogpos. - 17-e usg. -

fe_oiZg/IBSZcmyna' s Mocksa: Jlaboparopus 3HaHui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

aemopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢wusmku: YueGHoe

catalog/product/ noco6ue 7151 By30B: B 5 Tomax Towm 3: DnekTpuuecTBo

549781 / CuByxuH [.B., - 6-e wu3g., crep. - Mocksa:

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

asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢usuku: YueOHoe

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

Pesicum 0ocmyna: oas | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

aemopu308aHHbIX

nosab3oeamesetl.



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://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://

Znanium.com/ UpopmoB, WM. E. OnekrpomarHetusm. OCHOBHbIE
catalog/document? i

. 3aKoHbI: yueOHOe mocobue / Y. E. Vpogos. - 14-e u3g,.

id=470883 o

p 3 ‘3 - Mockea: Jlabopatopusi 3HaHmi, 2025. - 322 c. -
eoretint doemynd: G| 1SBN 978-5-93208-520-2.

a8mopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ Wpopos, U. E. KBanToBast pu3srka. OCHOBHbIE 3aKOHbI:
catalog/document? .
{d=470861 yuebHOoe nocobwue / U. E. Mpogos. - 9-e u3g. - Mocksa:

;‘ ; . 3 | J1a0PaTODU 3anyii, 2025. - 261 c. - ISBN 978-5-
egicum 00cmyna: Onsl | ganna c17 5.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

znanium.com/ Upopos, U. E. 3amaun mo obujeit ¢usvke: yyeGHOe

catalog/document? 6

id=476087 rnocobue s BysoB / WU. E. Upogos. - 17-e usg. -

; 3 3 Mockga: JlabopaTopus 3Hanmid, 2026. - 434 c. - ISBN
eoretint goemynd: G | 97g.5-93208-513-4.

a8Mopu308aHHbIX

nosab3ogamesetl.

https://urait.ru/ CasoHoB, A. b. fljgepHas ¢wu3uka: y4yeOHUK [71s

bcode/563653

Pesicun docmvna: ds By30B / A. b. Ca30HOB. - 2-e uU3[., UCIIP. U [OIL -

o o @ | Mocuea: Usparensereo FOpaiir, 2025. - 320 c. - ISBN

p y 978-5-534-11829-2.
nosb3osamesetl.

7. TlepeueHb 37IEKTPOHHBIX 00pa30BaTeIbHLIX PECYPCOB
VH(bOpPMalMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX oOpa3oBaTebHbIX pecypcoB MH(OPMaLIMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «lIHTepHeT», HeoOXOAMMBIX [Jii OCBOEHWS AWCIUTTAHBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3/M€KTPOHHBIX 0OOpa3oBaTebHBIX PECypCcoOB HH(OPMAI[MOHHO-
TeJIeKOMMYHUKALMOHHOM ceTU «VIHTepHeT»

URL agpec HanmeHoBaHue
h.ttP s://new-science.ru/category/ NurepHeT->xypHan «HoBast Hayka». Pa3zen ¢usuka
fizika/
https://openedu.ru/ OO6pa3oBarenbHast nnargopma «OTKpBITOE

obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIN pecypc Kadeapsl ¢pusuku ['Y ATl
https://lms.guap.ru CucTeMa AuCTaHLIMOHHOTO 00yuenusi 'Y ATl

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHUI
8.1. Ilepeuenb mporpamMmHOro obecrieueHusi, WCIO/IB3yeMOT0 TIPH OCYIIeCTBIeHUH
oOpa3oBaTesIbHOTO TpoLiecca Mo AUCLATUIMHE.
I[TepeyeHb KCII0/b3yEMOr0 IPOrpaMMHOT0 obecrieueHus rpeficTaBieH B Tabimie 10.

Tabsmiia 10 — ITepeueHbs MPOrpaMMHOr0O 0becrieueHust
| Ne i/ | HaumenoBanue



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883

OnekTpoHHast HPOPMAaIMOHHO-00pa3oBarenbHas cpeia 'Y ATl «VIHTerpupoBaHHast
cpena oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJei W WX (YHKLUOHAJbHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdunmanbHbli  caT oOpa3oBaTeNbHOM oOpraHu3alu B ceTd  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#€H B 3KCIUTyaTalio
ITpukasom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAII, undopmaiiys o JMIeH3WH TIpeJCTaB/IeHa
1o cchblke https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalysi 0 JWLE€H3UM TIpe/iCTaB/ieHa TI0
ccouike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

8.2. Ilepeuerb  WH(OPMAILMOHHO-CIIPABOYHBIX ~ CUCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE

[lepeueHb HKCMO/IB3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPE/CTAaBIeH B
Tabnvie 11.

Tabsuija 11— [TepeueHb WHGOPMAI[MOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmeHoBaHue
OnekTpoHHBIN KaTasmor Ooubmotreku ['YAII ¢ moctymom K 6ase TOTHOTEKCTOBBIX
1 usganuii (https://lib.guap.ru), ZocTymn yepe3 TMUHBIN KaOWHET unTaTesisi OMOIMOTeKH
I'YAII
Hayunasi anektponHass Oubsmoreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 IUUHBIA KaOuHeT uuTarens 6ubsmoreku I'YAII, a takke mo IP -aapecam
I'YAII

9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWYHBIA KabOWHET uuTaTess

3 oubmoteku I'YATI, a Taxke o IP -agpecam I'YATI

4 9BC KoHcopuyyma aspokocMuyeckux By30B Poccum (http://elsau.ru/ suai), gocryn
nio IP-agpecam I'YAII

5 OBC Znanium (https://znanium.ru/), goCTym uepe3 JUUYHBIA KaOWHET uYMTaTesst
oubmoteku ['YAII, a Takxke 1o IP -agpecam I'YAIT

6 O6pa3oBarenbHas miardopma «HOpaiit» (https://urait.ru/), JOCTyIl uepe3 JIAUHBIMI
KabuHeT unTaTesnss oubmmoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

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

CBOOO/IHBIN JOCTYTI

9. MartepuanbHO-TeXHUYeCKasi 6asa
CocraB MaTepHasbHO-TEXHMUYECKON 0a3bl, HeoOXOAWMON [  OCYILeCTBIIEeHUs
obpasoBare/IbHOTO TIpoLiecca Mo JUCLUIUINHE, NpeZcTaB/eH B Tabiuiel2.

Tabsmiia 12 — CocTaB MaTepHa/ibHO-TeXHUUECKOM 6a3bl

Ne HaumeHoBaHue COCTaBHOM 4aCTU

o Howmep ayautopuu
/1 MaTepHabHO-TEXHUUECKON 0a3bl p ayTop




YuebHast ayguTOpus [jis 3aHSATHH JIEKI[AOHHOTO THIIA,
nabopaTOPHBIX — 3aHSITHM, 3aHATHM CEMHUHAPCKOTO THIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIIero
KOHTPOJISI Y IPOMEXXYTOYHOM aTTeCTal1u.

OcHarlrleHye: Crerjaau3upoBaHHasi Me0esib; TeXHUYeCKHe
cpeziicTBa 00yUeHus1, Cy>Kallfe /IS TIpe/iCTaB/IeHnst yueOHOoU
vH(opMaluu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopyjoBaHre (KOMIUIEKT TPUOOpPOB it (pU3HUECKUX
v3MepeHUi (371eKTPOHHBIN 3aBo/ D/ibBpO Bpoiyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10.

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

YueGHasi ayAuTOpUs [/ TIPAKTHUECKUX 3aHSTHMN, 3aHATUN
CeMUHApCKOT0 TWIIA, J1abOpaTOPHBIX 3aHSATHM, TPYMIIOBBIX U
VH/IUBHU/[ya/IbHbIX KOHCYJIbTAL[Ui, TEKYL[er0 KOHTPOJIS W
MPOMEXXYTOUHOM aTTeCTaLvu.

OcHalieHye: crielMaJu3upoBaHHasi Me0esib; TeXHUYeCcKHe
cpencTBa 00yUeHus1, Cy>Kallye /IS TIpe/iCTaB/ieHnst yueOHOU
vHbopMaly  OOJBIION  ayAUTOPUH; naboparopHoe
obopysoBaHre (KOMIUIEKT TIpUOOpPOB 1 (pU3MUECKUX
H“3MepeHU (3/1eKTPOHHBIN 3aBoj DMbBPO Bpoijnag);
YcranoBku FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM - 05;
FRM — 10

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayauropust Ne31-048

YuebHasi ayguTopusi [Jisi 3aHATAN JIEKLMOHHOTO THIIA,
3aHATUN CeMHUHapPCKOTO THIIa, TPYTIIOBBIX u
VHAVBUAYaANbHBIX KOHCYJ/IbTAl[Ul, TEKYIero KOHTPOJs U
TPOME)KYTOUHOM aTTecTal|u.

OcHallleHHe: Criel[daJM3upoBaHHas Me0Oesib; TeXHUUeCcKue
cpeficTBa 00yueHUsl, C/Ty>Kalljye AJis TIpeicTaB/ieHus1 yuebHOM
vHbopMalu OosbITIoN ay/IUTOpUH; Habop
JIEMOHCTPAIIMOHHOTO 000PYZIOBaHUS.

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayautopust Ne32-01

YuebHast ayAuTOpHs /IS TIPAaKTHUECKWUX 3aHATUN THIIA,
7ab0paTOPHBIX 3aHATHH, 3aHATHM CEMHHApCKOr0 THIIA,
TPYNNOBBIX U WHJVBUAYAJbHBIX KOHCY/bTAl|Ui, TEKYLero
KOHTPOJISI Y TIPOME)KYTOUHOM aTTeCTaluH.

OcHalrleHre: CrielaJu3upoBaHHass Me0esib; TeXHUYeCcKHe
cpezicTBa 00yYeHwsl, Cy>Kallye JJisi IpeACTaB/ieHust yaeOHOM
vHopMaLu OostbIION ayIUTOpUY; nabopaTopHoe
obopyzsoBaHre (MOAy/bHBIE J1aOOPATOPHbLIE YCTAHOBKH IIO
snekTpoMaraetusmy: ®I1O — 03, ®IID — 07, PIID — 05, PI1D
— 08, ®IID — 11, PIID — 12, PIIOS — 04 (OO0 «UHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  paboThl 10
BOMHOBOM onTuke: 1. bunpusma @penens, 2. Konbla
HetoToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
peuietka, 5. [Tongpusanusa ceera, 6. Onpejenenue AjIMH BOJIH
CTIeKTpaJIbHBIX JIMHWN; 1abopaTopHbii cteHg MT3-OM-TI-I10
(OO0 «ITpodobpazosanue» r. KazaHn)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayautopust Ne32-04

YyeOHast ayJUTOPHS [1/1s1 TaOOpaTOPHBIX 3aHATHM.
OcHallleHue: CrielMaau3upoBaHHas Mebesib; TeXHUUYEeCKUe

196135, r. CaHKT-
[TetepOypr, yi1.




cpezicTBa 00yueHus1, C/TyyKallye [is TIpeACTaB/ieHns yuebHoH
uHpopMaruy  OosblION  ayguTOpuM;  jabopaTopHOe
obopyzsoBaHre (Mo[y/bHBIE J1TaOOpaTOpPHBIE YCTAaHOBKU I10
anektpoMarHetusmy: PIIO — 03, PIIO — 07, PIIO — 05,
OI1I3 — 08, BI1O — 11, ®IID — 12, DIID - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBbI; JjiabopaTOpHbIe pPabOTHI TIO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HreroToHa, 3. Iudpakiys MI10CKUX BoJH, 4. [udpakijpoHHas
peiuetka, 5. [Tonspusauus ceera, 6. OnpezeneHue AJUH BOJH
CTIeKTPa/IbHBIX JIMHUH; 1abopatopHslii ctens UT3-OM-IT-T10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

I'acrenno, g. 15,
ayauropus Ne32-06

YuebHast  ayguTopusi i1 TIPAKTHUECKUX  3aHATHH,
nabOpaTOPHBIX 3aHSATHM, 3aHATHM CEMHUHAPCKOTO THIIA,
IPYMIIOBBIX W WHAWBUAYATbHBIX KOHCYJ/IbTAlWi, TEKYIIero
KOHTPOJISI ¥ TIPOME>KYTOUHOM aTTeCTal|u.

OcHalleHye: CrierManusvpoBanHas  Mebenb; Texuuueckue | 196135, 1. CaHKT-
cpeficTBa 00yueHHUsl, CTy>Kall[ye /s Tpe/iCTaB/IeHus yueOHoM ITetepOypr, yi1.
vHdopMaluu GfoNi 81 (007 ayauTopuy, naboparopnoe | I'actenno, f. 15,
obopyzoBanue (nmaboparopueii komrieke JIKK-2M Ne36 u | aygutopusi Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TIO, VYUC-AB-AP, VYUC-AB-YCII-ITIO (00O
ITpodobpasoBanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®TIK — 10 (HIIT «YuebHast TexHUKa», I. MOCKBA)).

YuebHast ayaguTopus 115l 1ab0paTOPHBIX 3aHITHH.
OcHaleHue: CrieliMasM3upoBaHHast Me0esb; TeXHUYeCcKue
cpencTBa 00yUeHus1, Cy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOoM 196135, 1. CaHKT-
uHpopMar  OosbIION  ayguTopuM;  JlabopaTopHOoe -
7 | obopyzmoBanue (yabopatopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble cTeHzb M-
AUT-TIO, YUC-AB-AIP, VYUC-AB-YCII-IIO (00O
ITpodobpasosanue, r. Kasann); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHasi TeXHUKa», T'. MOCKBA)).

[TetepOypr, yii.
I'acrenmo, a. 15,
aypuropus Ne32-03.

10. OueHouHbIe CpefiCTBa AJIs IPOBeJieHUs [IPOMEXXYTOYHOW aTTecTaly
10.1. CocTaB OLIEHOYHBIX CpeACTBAJII TPOBeJileHUss IIPOMEXYTOUHOM aTTecTaluu
00yuUaroIUXCs 110 AUCIUTUIMHE TPUBeieH B Tabsure 13.
Tabsuna 13 — CocTaB OL|eHOUHBIX CPe/CTB /711 IPOBejeHNs TIPOMEKYTOYHOM aTTecTaluu

Buz npomMe)XyTOUHOM aTrTecTalyu [TepeyeHb OLIEHOYHBIX CPE/ICTB

Cn1coK BOIIPOCOB K 3K3aMeHy;
OK3aMeHaI[MOHHbIe OUTeThI*;
3ajauu;

TecCTbl.

OJK3aMeH

Criicok BONpOCOB;
OuddepeHLiipoBaHHbIN 3aUéT TecTsr;
3aaum.

TpumeuaHue: *sKk3ameHayuoHHble bunembl hopmupylomcest Ha 0OCHoge 8onNpPocoes u 3aday mabauybi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIM 00yJaroLMUCs TIpUMeHsieTcs1 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHIIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  mKajma  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia



WCIO/Ib30BaHUsI KOTOPOW, YCTAaHOB/IEHbl COOTBETCTBYIOLUM JIOKA/JIbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsmiia 14 —KpuTepuu o1ieHKH YPOBHsI COOPMHPOBAHHOCTH KOMITETEHIUH

OrieHKa KOMITeTEeHLMU

S —— XapakTeprcTHKa ChOpMHUPOBAHHBIX KOMITETEHLIHM

Ob6yuatomumiics:

— r/IyOOKO ¥ BCECTOPOHHE YCBOWJI POrPaMMHbIN MaTepuar;

— yBepeHHO, JIOTHYHO, TI0C/IeZIoBaTe/IbHO ¥ TPaMOTHO ero M3/iaraeT;

— OMMpasiCh Ha 3HaHWsS OCHOBHOW W JOTIOJIHUTELHOW JIUTEpaTyphl,
TECHO CBSI3bIBa€T YCBOEHHbIE HAayUHbIE TMOJIOXKEHHUSI C MPAaKTHYeCKON

«OT/TAYHO»
JieTeIbHOCTBIO HallpaB/IeHUS;
— yMeJio 000CHOBBIBAET U apryMEHTHPYET BbIIBUTaeMble UM U/IEU;
— JlefiaeT BBIBO/IbI U 0000IIIEeHNS;
— CcBOOO/IHO BJ/IaZieeT CUCTEMOM Crieldai3UuPOBaHHbBIX TTOHSTHH.
— MIPaBU/IBLHO BeINOAHUI 0T 90% 10 100% TeCTOBLIX 3a[aHuii .
Ob6yuatomumiics:
— TBEp/I0 YCBOW/I IPOTPaMMHBIN MaTepHaJl, FPaMOTHO U TI0 CYIL[eCTBY
W3/1araeT ero, ONMpasiCh Ha 3HaHUSI OCHOBHOMU JIUTEPATYPhl;
— He [IOTTyCKaeT CyI[eCTBeHHbIX HETOUHOCTEeH;
— YBSI3bIBA€T YCBOEHHbIE 3HAHUS C TIPAKTUYECKOU [1eSTeTbHOCThIO
«XOPOILLIO» .
HarpaBJ/ieHus;
— apryMeHTHpPYeT HayuHble M0JI0KEeHHS;
— ZleslaeT BBIBOZIBI M 0000IIIeHNST;
— B/IaZIeeT CUCTEMOM Crel[dai3uPOBaHHbBIX TOHITHH.
— MPAaBUJILHO BBINOIHUI OT 70% 10 89% TeCTOBBIX 3aJaHMi .
— 00yuaroIuiics yCBOW/ TOJTBKO OCHOBHOM MPOTpaMMHBINA MaTepua,
10 CYIIIeCTBY W3/laraeT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTepaTyphbl;
— [IOTTyCKaeT HeCyIeCTBeHHbIe OIMOKU U HETOUHOCTH;
— UCTIBITHIBAET 3aTPY/JHEHUS] B MPAKTUUYECKOM TIPUMEHEHWU 3HaHWH
«YOBJIETBOPHUTE/IbHO»

HarpaB/IeHHUs;
— 1a60 apryMeHTHpyeT HayuHbIe I0JI0KEeHMUSI;

— 3aTpygHsAETCA B (POPMYIMPOBAHUU BLIBOZOB U 0000II[eHuIA;

— YaCTUYHO B/IAZIeeT CUCTEMOM Crelalu3UpOBaHHbLIX TOHATHIA.
— MPABUJILHO BBINOIHNA OT 51% 110 69% TeCTOBLIX 3aJaHUN .

— 00yyvaroluiicss He YCBOW/ 3HAUWUTEJILHOW YaCTH TPOTrPaMMHOIO
Marepuaria;
— JIOTlyCKaeT  CyIleCTBeHHble OIIMOKM W  HETOUHOCTH  IIpU
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;
» — UCTIBIThIBAeT TPYAHOCTHU B MPaKTAUUECKOM MPUMEHeHHUH 3HaHUM;
— He MOXXeT apr'yMeHTHUPOBaTh HayUHbIe TT0JI0KEeHUS;
— He GopMyIUpPYeT BBIBOZOB 1 0000IT[eHHIA.
— MIPaBU/IBHO BBIMOIHII MeHee 51% TeCcTOBBIX 3a/laHUi .

Ipumeuanue: “no pewenuro kagedpbl NPOYeHM NPABUABbHO 6bINOAHEHHbIX MeCcmosblx 3a0aHull Mosicem
OblMb U3SMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3a[JAHUS UM UHbIE MaTepHalbl.
Bomnpocs! (3azaum) Aj1s 9K3aMeHa rpe/icTaB/ieHbl B Tabsuie 15.

Tabnwmia 15 — Boripock! (3aaun) /15 9K3aMeHa

No Kon
I /1_'1 [TepeueHb BOIIPOCOB /151 5K3aMeHa VH/IMKaTop
a
1 | HasoBute npeaMeT u3yuyeHuss KUHEMaTUKHU. OIIK-1.3.1
2 | [laviTe omnpefie/ieHrie MaTepUaJbHONW TOUKHU. OIIK-1.3.1




YTo MOXKHO CKa3aTh 00 YCKOPEHHH UYaCTUIIbI a, C/IU TIPU ee JIBIKEHUH:

3 OIlK-1.¥.1
a) BEKTOP CKOPOCTH YaCTHI[bl V=const; 6) MO/yJ/ib CKOPOCTH v=const?

4 | lavite onpezesieHre abCO/IIOTHO TBEPZOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyiiTe OTAMUMS  C/IeAYIOLIMX — (U3UUECKUX  MOJesieit:

5 abcomotHo TBEpZOe Teno (ATT) u MaTepuanbHas TOuka. [IpuBeauTe OIK-1.B.1
rpuMep, B KOTOPOM OJHO U TO K€ Tel0 BBICTyIlaeT B KayecTBe
MarepuaabHOU TOUKU U ATT.

Haligute CBsA3b MeXXIy JMHENMHON U YI7I0BOM CKOPOCTbIO MaTepuabHOMN

6 OIlK-1.¥.1
TOUKH.

v B uém cxoACTBO M pasnuuMve MeXX[y pPaBHOMEPHBIM MPSMOIUHENHBIM OIK-1.B.1
JIBIDKEHWEeM U paBHOMEPHBIM /IBDKEHUEM 110 OKPY>KHOCTH? o

8 | Chopmynupyiite niepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1

9 OOmbsicHUTe, Kak, COrJIaCHO BTOpPOMY 3akoHy HBbIOTOHa, 3aBUCUT OIMK-1.3.1
YCKOpEeHHUe TeJjla OT ero Macchl.

KamMeHb /1©XXKUT Ha JIHe COCyjia, MOJIHOCTbIO TIOTPYKEHHBIN B BoAy. Kak

10 | usmeHUTCA Cu/a JaB/IeHUs KaMHs Ha [IHO, ec/id CBepXy Ha/muTh KepocuH | OIIK-1.B.1
(KepocuH He cMeIMBaeTcs ¢ Bozioi)? OB0CHYHTe CBOM OTBET.
[IpuBeguTe mpuMep, WIUTIOCTPUPYIOIIUM [JEeUCTBUE TPEeThero 3akoHa

11 OIlK-1.¥.1
HeroToHa.

12 Ha3oBuTe, Kakoii U3 3akoHOB Keriepa ycTaHaBiuBaeT ¢GopMy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

OueHWTe 3aBUCMMOCTb CHUJIbl BCEMMPHOTO TSFOTEHUS] OT MacChl
B3aMMO/IEHICTBYIOIINX TeJl U PacCTOSIHUA Mexay HuMu. OOocHy#Te, Kak

13 | U3MeHHUTCA CHla B3aMMHOIO TATOTEeHUs ABYX TeJl, ec/ii Maccy ogHoro u3 | OITK-1.B.1
Tes yBeJIMYUTh BJIBOe, @ PACCTOSIHUE MeX/y Te/laMU — YMEHBIIUTh B jBa
pasa.

14 | [laiiTe ompezesieHHe UMITy/IbCa Tesa KakK hr3nuecKou BeJIMUUHBI. OIIK-1.3.1
CdopmynupyiiTe, Ipy KakKMX yC/IOBUSIX BBIMOHSETCS 3aKOH COXpaHEHUsI

15 OIlK-1.3.1
HMITYJ/IbCa.

16 | Ha3oBuTe, Kakas ¢dhr3nueckasi BeJJAYMHA Ha3bIBA€TCSI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aMUCU OCHOBHOTO 3aKOHA JJUHAMUKU [I/Is1 TOCTYNaTeIbHOTO U

17 | BpaujatesibHOro [BwkeHus. Halgute B3auMmocBsiz3u Mexay >tumu | OIMK-1.B.1
3aKOHaMH.

18 | CcopmynupyiiTe 3aKOH COXpaHeHHsi MOMEHTA MUMITYJIbCa. OIIK-1.3.1

19 | [laiite orpesiesieHre paboOThl KakK (hHM3UUECKON BeJTMUUHBI. OIlK-1.3.1

20 | CdopmynupyiiTe, UTO TaKOe MOIIHOCTh KakK (pu3nueckasi BeJIMUMHa. OIIK-1.3.1
Kakoii Kopabsib [ABWKeTCs MejjleHHee TIpU OJWHAKOBOM MOILHOCTH

21 | gBuraTenss — Harpy>KeHHbI WM HeHarpykeHHbii? O6ocHyiire cBoit | OIIK-1.B.1
OTBeT.

2 OOmBsicHUTe, TOUEMY I[€HTPOCTPEMHUTE/bHAsl CHla TIPU BpAIlleHUH 110 OIK-1.Y 1
OKDPY>KHOCTH He IMPOU3BOJUT PabOTHI. T
Teso ABWXKETCS Tak, UTO IMyTH, MPOXOAVWMbIE UM 3a JHOOble paBHbBIE

23 | IPOMEXYTKU BpeMeHH, M0C/IeoBaTe/IbHO yYBeauuuBaroTcs Ha oguy u Ty | OIIK-1.Y.1
JKe BeJIMUMHY. FAB/sIeTCs I 5TO ABMXKEHUEe PABHOYCKOPEHHBIM?

24 OOmBsicHUTe, B uUeM COCTOUT pa3/uude MeXJy KOHCEPBAaTHBHBIMH U OIK-1.B.1
HEKOHCEepPBATUBHBIMU CUJIAMU.

25 | [laiiTe omipefiesieHre NOTeHMaIbHOW SHepruu. OT yero oHa 3aBUCHUT? OIIK-1.3.1

% ChopmynupyiiTe  3aKOH  COXpaHeHMs]  MeXaHWYeCKOW  JSHeprumu. OIK-1.3.1
[TpuBeuTe MpUMep BBITIOJHEHUS 3aKOHA COXPAaHEHHUs] SHePruM.

27 B ueMm oT/ivuMe rpaduka nmyTH OoT rpaduka 3aBUCUMOCTH KOOPAUHATHI OT OMK-1.Y 1

BPEMEHU MPY PABHOMEPHOM MPSIMOJIMHEMHOM JIBXKEHUU ?




[TokaxuTe Ha NpUMepe TOHKOIO CTepxxHs AyiHOM 20 cM 1 Maccou 30 T,
Kak npuMeHsiercs Teopema lllTeiiHepa [/ pacueTa MOMeHTa WHepPLIUU

28 OIlK-1.B.1
TeJ MPU TepeHoCe OCH BpallleHHUs C CepeJMHbl CTeP)KHSI Ha OJJMH M3 ero
KOHL[OB.

729 HaszoBute ¢opmysy, MO KOTOPOl BBIUMC/SIETCS MOMEHT HMITyJ/bCa OITK-1.3.1
abCOTIOTHO TBEP/IOTO TeJia. "
Kak BbIUMC/IsieTCs KWHEeTHYecKasi JHeprusi BpalleHus abCoI0THO

30 | tTBepmoro Tena? CpaBHuTe C ¢opMy/ol s KuHeTHueckoid sHepruu | OITK-1.B.1
MOCTYNATe/IbHOTO IBUKEHUSI.

31 | ChopmynupyiiTe /iBa MOCTy/AaTa TEOPUU OTHOCUTENbHOCTY JWHIITelHa. | OITK-1.3.1
Kak u3MeHHUTCs X0/ UaCOB Ha KOCMUYEeCKOM KopabJie, eC/id OH JBYKETCS

3y | C OKOJIOCBETOBOM CKOPOCTHIO OTHOCHUTE/NbHO HabmozaTtens Ha 3emie? OIK-1.B.1
Kakue wuacel OyAyT UATH Me[jieHHee C TOYKH 3DEHUs 3eMHOTO
Habsroaresis?
Kak u3MeHUTCs Tepro| KosiebaHuil MaTeMaTH4ecKOro MasiTHUKA, eC/i

33 | ero gyimHy yBenuuuTh B 4 pasa? [loscHure, oT Kakux BennuuH 3aBucur | OIIK-1.Y.1
Nepuo/; MasiTHUKA.
CpenaiiTe BBIBOJ TI0 BOTIPOCY: KaK Oy/IeT M3MEHSThCS X0J, MasiTHUKOBBIX
YacoB MpH HACTYIJIEHUM JIeTHUX J>KapKUX [HeW [0 CPaBHEHUID C

34 | XOIOJHBIMY 3UMHUMU [IHAMM, €C/IA Yachkl yCcTaHOB/IeHbl B HeyTeruieHHOM | OITK-1.B.1
roMelieHuM (CTep)KeHb MasiTHUKa MeTa/UIMuecKuii)? AprymeHTUPYyHTe
CBOU OTBeT.

35 | Kak cBsi3aHa 3Heprusi rapMOHHUYEeCKHX KojiebaHH C MX aMIUTATY /101 ? OIlK-1.¥.1

36 | CdopmynupyiiTe oripefiesieHrie BOTHBI. OIlK-1.3.1

37 OObsicHUTe  pas3Muue MeXIy TpOJOJbHBIMH U  TOMEePeuHbIMU OIK-1.Y 1
MeXaHWYeCKUMU BOJIHAMM.

38 | 3amumuTe ypaBHeHHe Oeryiieil BOTHBL. OIIK-1.3.1

39 | Ha3oBure, ueMy paBHa cpe/iHsisi 06beMHasi TVIOTHOCTh SHEPTUU BOJTHHI. OIlK-1.3.1
VcTouHMK 3ByKa HETMOJBIIKEH, a Hab/roaTenb yaanseTcs oT Hero. Kak

40 | u3MeHUTCS BOCIIpUHMMaeMasl 4acToTa 3ByKa: yBennuurtcs, ymeHnblmtcs | OIMK-1.B.1
WM ocTaHeTcs npexkHen? [Touemy?

41 | Cdhopmynupyiite ripuHiun ['tolireHca. OIlK-1.3.1

42 | Ha3oBwure orpejienieHue uHTepdepeHLMH BOJH. OIIK-1.3.1

43 C(bopMéanpyI‘/iTe, YTO Ha3bIBaeTCsl CTosiueit BoaHOMW. [IpuBeauTe mprMep OIMK-1.Y 1
CTOSIUeM BOJIHBI.

44 | Yo u3yyaeT 3JIeKTPOCTaTUKA? OIIK-1.3.1

45 | [atliTe onpejeseHre TOUEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wusmeHMTCd CWla B3aUMOJEWCTBUS [BYX 3/eKTPOHOB, €C/IH OIMK-1.Y 1
pacCTOsTHHE MEXXy HUMH YBeJIMUMTh B 3 pa3a? O6ocHy#Te Bai oTBeT. )
[TpoaHanu3upy#iTe, Kakyto paboTy COBepIIIaeT 371eKTPOCTaTHuecKoe ToJie

47 | mpoToHa B aToMe BOZOpPOJia MpH IOHOM obOopoTre 3jieKTpoHa BOKpyr | OITK-1.B.1
Hero.

48 Kak B3aMMHO OpWeHTHDOBaHbI CHU/IOBble TUHUU U SKBUMOTEHLUA/bHBIE OIK-1.3.1
[IOBEPXHOCTU?

49 | Yto Ha3bIBaeTCs 3JIeKTPUYECKUM Auriosem? OIIK-1.3.1

50 | Kakue BelllecTBa Ha3bIBalOT AUJIEKTPUKAMU? OIlK-1.3.1

51 OObsicHUTEe  pas3vuue MeXAy TIOJSPHBIMA W HeroJSIPHBIMH OLK-1.Y 1

AWSJIEKTDUKAMH.




[T10CKMii KOHJEHCATOp 3apsbkeH JI0 HEKOTOPOTO HarlpsDKeHUs U
OTK/TFOYeH OT WCTOYHMKA TOKa. ByZeT /M WM3MeHSIThbCs HampsbkeHWe Ha

52 OIIK-1.B.1
KOH/IeHcaTope, eC/Id pa3/iBUraTb ero IUlacTUHbI? Kakue mnpeBpaljeHus
SHEepPryu IPOUCXOAAT IPU 3TOM?
Cpenanite  BbIBOJl, KaK M3MEHUTCA  3JIeKTPOEMKOCTb  TIJIOCKOTO

53 | KOHZeHcaTopa C KBaJpaTHbIMU IUIACTUHaMW, ed M3 3Tux Iiactud | OIK-1.B.1
BbIpe3aTh KPYT'¥ C JUaMeTPOM, PaBHbIM CTOPOHE KBajipara.
OueHuTe CMTyalLMIO: /IBa KOHZeHcaTtopa oiMHaKoBou eMkocTy 200 MKD

54 | coeguHeHbl TapamienbHo. Kak w3meHuTcsi ux obujas emkocts, ecm | OTIK-1.B.1
coe/IMHeHHWe 3aMeHHUThb Ha Ioce/loBaTe/IbHOe?

55 [ToueMy /JMHUW HaMpSHKEHHOCTH 3JIEKTPOCTAaTHUECKOTO TIONS BOJU3U OMNK-1B.1
TOBEPXHOCTH MIPOBO/IHUKA MepHeH/IMKY/ISIPHbI 3TOM MOBEPXHOCTU? o

56 | [laiiTe oripefiesieHHe 37IEKTPUUECKOTO TOKa. OIlK-1.3.1

57 | Cdhopmynupyiite 3akoH Oma /17151 yyacTKa LIeTy. OIIK-1.3.1
[IBa OAVWHAKOBBIX [0 MOZY/IK 3apsifia HaxoAATCI Ha HEKOTOPOM

cg | PacCTOAHMM. KEK M3MEHWTCS! HANpPsDKEHHOCTD S/IEKTPUUECKOTO MOMA B | e 4 v ¢
TOUKe, Jie)Kallleld rocepeZiuHe MeKy HUMU, eC/IU 3apsi/bl OHOVMEeHHBIe;
pasHorMeHHbIe? [TosicHUTe OTBeT.

59 KakoB (ur3nueckrii CMbICI TIOTeHLMana 3J1eKTPOCTaTUYecKoro ToJsi U OIK-1B.1

Pa3HOCTU MOTEeHLMaI0B?

Bormpocs! (3agaun) s 3adeta / auc¢. 3aueta npecTaBieHsl B Tabsmie 16.

Tabsmiia 16 — Bonpock! (3azaun) /st 3aderta / audd. 3auerta

No Kop
[Tepeuens Borpocos A1 Aud@d. 3aueta
/1 UHAWKaTOpa
1 | [JauTe onpefiesieHre MarHUTHOW UHAYKLMH. OIIK-1.3.1
2 | Copmynupyiite 3akoH buo-CaBapa-Jlamnaca. OIIK-1.3.1
3 | Kakum o6pa3om oripeieisieTCsi HarpaBjieHue CUibl Amriepa? OIlK-1.3.1
OOBsicHUTe, KaK MU3MEHUTCS BeJIMUMHA MarHUTHOW WHAYKIMU B LIEHTPe
4 | KPYTOBOrO BHTKA C TOKOM, €C/IM PAaJHyC BMTKA YBE/IMUMTh B 2 pasa, a OIMK-1.Y 1
CWIy TOKAa yMeHbIIUTb B 4 pa3a. OOocCHyiiTe CBOI OTBeT, ONMUPasich Ha o
3aK0H buo-CaBapa-Jlanaca.
OOmBsicHUTe, KaK Haauuve (eppoOMarHUTHOTO CepJieuHUKAa BHYTPHU
g | CO/EHOMJA B/MSET Ha BeTUUMHY MarHUTHOM WHAYKLMK Ha €ero OcCHu. OIMK-1.Y 1
Kakue napameTpbl cosieHOWJa U Cep/leYHUKa OMNpefe/siioT WUTOrOBYIO
BesTnunHy nosisi? O60CHYHTe CBOM OTBET.
Kak rM3MeHHTCS BeTMUMHA MarHUTHOIO T0JISI HA OCU TOPOM/a, ec/iv Mpy
6 | HeM3MeHHOM CHJie TOKa YABOUTH IJIOTHOCTH HaMOTKH? ObocHy#Te cBoii | OITK-1.B.1
OTBeT.
OueHWTe CUTyaLMIO: B MarHUTHOE MOJie C OJAWHAKOBBIMU CKOPOCTSIMU
7 | BJIeTAlOT NPOTOH U 3JIEKTPOH. bynyT /mu ommuatecss ux Tpaekropuu, u | OIIK-1.B.1
€CJIU /13, TO KaKUM 00pa3oM? ApryMeHTUPYHTe CBOM OTBeET.
3apsbKeHHasi 4YacTulja [JBWKETCI B OJHOPOJHOM MAarHUTHOM [IOJIe.
[Ipoananu3upyiite, Kak U3MeHUTCA cuia JIopeHLja, [eHCTBYyrOLas Ha
8 | yactuyy, ecnu eé CKOpPOCTb yBenuuuTb B 3 pasa, a uHaykguio | OITK-1.B.1
MarHUTHOIO TOJIs1 YMEHBIIUTb B 2 pasa. 3aBUCUT M cuja JlopeHua ot
3HaKa 3apsija yactuiibl? OO0CHYMTe CBOM OTBET.
9 | B uem coCTOMT siBJieHUE 3JIEKTPOMAarHUTHOU UHAYKLIUU? OIIK-1.3.1
Ot kakux (aktopoB 3aBucuMT OC UHAYKIMHU B KOJblle, KOTOpOE
10 | BeiHOCAT M3 MarHuTHOro nojs? Kak msmenurcs 3/1C, ecniy marautHe | OITK-1.Y.1

TIOTOK Yepe3 KOJIbI[0 0y/1eT U3MeHSThCS ObIcTpee?




11 | [laiTe ompefiesieHUs1 fMaMarHeTUKaM U MapaMarHeTUKaM. OIIK-1.3.1

12 | Kakue BelljecTBa Ha3bIBalOTCs (heppoMarHeTUKaMu? OIlK-1.3.1

13 | Yro Ha3bIBAOT KO3PLMUTHUBHOM CUJION? OIIK-1.3.1
OT Kakux BeIMYMH 3aBUCUT SHEpPrus, 3araceHHas B KaTyllke

14 | unAyKTUBHOCTU? Kak M3MeHUTCs 3Ta 3Heprus npu ysennueHud cuibl | OIIK-1.Y.1
TOKa?

15 | Yo Ha3bIBaeTCsl 3/IeKTPOMAarHUTHOW BOJTHOM? OIIK-1.3.1
Kak B3aviMHO OpHEHTHPOBaHbI B 3/1€KTPOMArHATHOM BOJIHE BEKTOPBI

16 | HampsPKEHHOCTHW  3/IEKTPUUECKOro TI0Jisl, MarHuTHOM wuHAykuuu U | OIIK-1.3.1
CKOPOCTH BOJIHBI?

17 | CchopmynupyiiTe 3aKOH OTPa)KeHHUsl CBeTa. OIlK-1.3.1
[TpoaHanu3upyliTe, B KaKOM U3 [BYX Cpe/l CBET OBIKETCS ObICTpee — B

1g | dmaze (n = 2,42) win Boze (n = 1,33). OOBsACHMTE, KaK ITOKa3aTesib OIK-1.B.1
TIpeJIOMJIEHUSI Cpefibl CBSI3aH CO CKOPOCTBIO PacIlpOCTpPaHeHHsl CBeTa B
Heli. O60CHYTe, B KAKOM Cpeie yTMHA BOJIHBI CBeTa Oy/IeT MeHblIIIe.

[Tpy KaKOM yC/IOBMM OTPa’KeHHBIU U NPe/IOMJIEHHBIN JTyUM OKa3bIBarOTCS

19 | B3aumHO mnepneHVKy/IApHBIMU? Kak 3T0 cBsizaHO ¢ 1okasarensmu | OIIK-1.B.1
TIpeJIOMJIeHUsI cpef?

20 | YTo Ha3bIBatOT MHTepdepeHLMell cBeTa? OIIK-1.3.1

27 Onumuvre, B 4yeM pasnauuue MexXzy reoMeTpUYeckom U ONTUUeCKOMH OIK-1.Y 1
Pa3HOCTBIO XO/la CBETOBBIX JIYYel.

[MpeasioxkuTe TeopeTHueckoe 000CHOBaHWEe HAMWUMsI PaJy)KHON OKPaCKu

22 | y TOHKUX IUIEHOK (pas/inToe Ha MOBEPXHOCTH BOAb! Macio, mMblibHble | OIIK-1.B.1
TMy3bIpU U T.I1.).

23 Uro Takoe [jucriepcusi CBeTa Kak sBjeHue? IlpuBejure mnprMepsl OIK-1.3.1
Ha0/II0/IeHNsT AVCITEPCHUM. o
OT kKakux (AKTOpPOB 3aBUCUT MaKCUMasbHbIM TIOPSIIOK CIIEeKTpa,

24 | KOTOpBIY MOXKHO Hab/r0aTh Ha AudpakioHHoi pemretke? Kak Biausitor | OINK-1.B.1
J/IMHA BOJIHBI CBETA U NIepPUOJ, PeIeTKN?

75 UeMmy paBHa pasHOCTb (pa3 [BYX CBETOBBIX BOJIH, MPU KOTOPOU OIK-1.3.1
HabMr0/1aeTCsi MUHUMYM MHTEHCUBHOCTU?

[Tnockomossipu3oBaHHbIE ~ CBeT  TIPOXOAUT  uepe3  aHa/iM3arTop.
[TpoaHanu3upyiTe, KaKk 3aBUCUT UHTEHCUBHOCTb IMPOLLIEAIIero cBeTa OT

26 |yrma MexAy IUIOCKOCTBbIHO Tojsgpu3anuy  magaroijero csera U | OIIK-1.Y.1
IJIOCKOCTBIO ~ aHaiu3aropa. [Ipy KakoM  yrjie  MHTEHCHUBHOCTb
yMeHbIMTCst BABoe? OBG0CHYMTe CBOM OTBET, UCTO/b3Ysl 3aKOH Masoca.

27 | YUrto Takoe abCO/IOTHO YepHOe TeJio? OIIK-1.3.1
Bo CKOMBKO pa3 M3MEHWTCS MOTOK SHEPTMM OT HUTHU HaKaJUBaHUS

28 | namribl, eciid yABOWUTH ee Temriepatypy? OO6ocHyiite Bam otBeT, | OINK-1.Y.1
onupasich Ha 3aK0oH CtedaHa-bosnbiimaHa.

Pacrionoxure cnefyolue CrieKTpajJbHble K/IacChl 3Be3J, B IOpsJKe
BO3pacTaHust abCOMIOTHOW Temriepatypbl: A — Oenble 3Be3mpl, G —

29 | >xkenTtele, M — KpacHble, O — ronybeie. Vcrnons3yiiTe B oTBeTe 3akoHbl | OINK-1.B.1
W3MyyeHUs1 abcomoTHO uepHOro Tesma. OOBICHUTE TIOTYUYEHHYHO
3aKOHOMEpPHOCTh U3MeHeHUs L|BeTa.

30 | Yrto Ha3bIBaeTcs BHEITHUM (oTo3dhderTom? OIlK-1.3.1
MoxkeT 1 BUAUMOE M3nyueHHe BbI3BaTh (HOTO3(h(dEKT B TiacTUHE U3

31 | meta/uia, paboTta BbIXOZla KoToporo paBHa 3.5 3B? O6ocnyiite cBoit | OIIK-1.B.1
OTBeT.

32 OOBsiCHUTe TIPUYMHY BO3HUKHOBEHHSI TOPMO3HOTO DEHTTeHOBCKOTO OTK-13.1

H3/Ty4YeHuMs.




33

OOmBsicHUTe, Kak 3Heprus (JOTOHA CBs3aHA C JJIUHOW CBETOBOW BOJIHBI.
Ob6ocHyiiTe Balll OTBeT.

OIIK-1.3.1

34

OT kakux (PaKTOPOB 3aBUCUT H3MeHeHWe [JUHbI BOJIHBI (DOTOHA TpU
KOMIITOHOBCKOM paccesiHUM? B KakoMm cjyyae 3TO U3MeHeHUe
MaKCHUMAaJILHO?

OIIK-1.B.1

35

OnwuimTe, YTO TpeCTaB/sieT co0OM aToM B paMKax Mojienid ToMCOHa.
Kakuve 0CHOBHbIe HeJJOCTaTKX JAHHOW MOJIeNn?

OIIK-1.3.1

36

AToM BOJiOpO/la HAXOAWUTCS B OCHOBHOM COCTOSTHUW. KakoM AJTUHBI
BOJIHBI M3/yueHre MOXXeT UCIYCTUTh JaHHbIA atomM? OOocHyiTe Balll
OTBET, MCMOJIb3Ys MOCTY/IaThl bopa.

OIIK-1.B.1

37

B uem cocTouT runotesa se bpoiins?

OIIK-1.3.1

38

OOBsicHUTE, TIPU KAaKUX YCJIOBUSIX MUKPOYACTHIIBI TTPOSIBIISIFOT BOJTHOBBIE
cBoticTBa. IIpuBenTe IPUMEpHI, TOATBEPIKAAIOII1e BOJTHOBbIE CBOMCTBA
YaCTHIL.

OIIK-1.3.1

39

Byner M NposiBASATH BOJHOBble CBOWCTBA (PyTOOMBHBIM MSU TIpU
TONa/JaHuM B BOPOTa IIMPUHOU 7 M, ecii Macca Mstdya 400 r., a CKopocTb
- 100 km/u? OTBeT 06OCHOBATH.

OIIK-1.¥.1

40

KakoB (pusnueckuii CMbIC/1 BOJIHOBOU (DYHKLIAK?

OIIK-1.3.1

41

B uem oT/iMuMe CTalMOHAapHOIO M HECTaLMOHApHOTrO
[IIpéaunrepa?

ypaBHEeHUs

OIIK-1.3.1

42

OObsicHUTe, KaK COOTHOIIIEHWe HeompeaenéHHOCTeld ['eifseHOepra s
SHEPTMM M BPEMEHU CBSI3aHO CO BPEMEHEM J>KHU3HHU KBAaHTOBOIO
COCTOSIHUSI.

OIIK-1.B.1

43

e B ofHOMEpPHOW TMOTEHIMANbHOW siMe C OeCKOHEUHBIMH CTeHKaMH
Haubosiee  BepOSTHO OOHAPYXUTh MWKDOUaCTULly B OCHOBHOM
cocrosiHum? ['/ie BepOSITHOCTb ee 0OHapy KeHHsl paBHA HYJ/IO?

OIIK-1.B.1

44

Kak 3aBucuT [iMHa BOJIHBI Je bBpoitis OT Macchl 4YacTULbl TIpU
O/IMHAKOBBIX CKOPOCTSAX? Y KaKOW uaCTHLbl BOJIHOBble CBOWMCTBa
BbIpa)XEHBI 3aMeTHee: y 60Jiee MaCCMBHOM WM Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

Kakum o6pa3oM SHeprust «HyJIeBbIX KojiebaHUil»  KBAaHTOBOI'O
rapMOHUYECKOT0 OCLIWJIISITOpa CBsi3aHa C COOTHOILLIEHUEM
HeorpesiesieHHocTel ['etizeHbepra?

OIIK-1.B.1

46

OOBsicHUTE, TIOUEMY B OCHOBHOM COCTOSIHUM aTOMa MOXKET HaXOJUTbCS
He Oosiee fABYX 9/ieKTpoHOB. Kakoii (yHAaMeHTanbHBIA TTPUHLIUIL
KBAHTOBOUW MeXaHWKHU HaK/a[bIBaeT 3TO orpaHuueHure? OOOCHYyMHTe CBOU
OTBeET.

OIIK-1.¥.1

47

Kakoli s71emMeHT uMeeT TOJHOCTBIO 3all0JIHEHHYIO BHEIIHIOIO 2p-
060m0uky? [ToueMy Takasi 3/eKTpPOHHasE KOH(UTypalysi COOTBETCTBYET
TOBBILLIEHHOW YCTOMYMBOCTH aToMa?

OIIK-1.¥Y.1

48

Kakum MokeT OBbITh CTIMH YacTHL], KOTOPbIe OIMMCHIBAIOTCSI CTaTUCTUKOU
®Pepmu — [lupaka? [IpuBeguTe nprMepbl TAaKUX YaCTHULL.

OIIK-1.3.1

49

OOBsicHUTe, YeM OT/IMYAeTCs XapakTep 3allO/IHEHWs COCTOSIHUMN

KBAaHTOBOW CUCTeMbI ()epMHUOHAMH U O030HAMHU.

OIIK-1.3.1

50

[IpennioxuTe TeopeThuYecKoe obocHOBaHUe, Kak M3MEHUTCS
MPOBOAUMOCTb KpPeMHUeBOro ob0pasija, eciu B HEro BHEIPUTH
HeOOoJIbIIIoe KOMYEeCTBO WH/AWEBOW TipuMecu? BasleHTHOCTb KpeMHUS
paBHa 4, BaJIeHTHOCTb UHJIUS — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY>K/IEHHOT'O U3/yYeHUs.

OIIK-1.B.1

52

OnwuinTe MPUHIMI paboTHI Jla3epa M0 TPeXYPOBHEBOH CXeMe.

OIIK-1.3.1




Mexy KakuMH YPOBHSAMM B Jla3epe C TpPexXypOBHEBOW CXeMOH

53 | mpoucxoaut pabouee u3nyueHre? OT Yero 3aBUCUT AJiMHA BojHBI 3Toro | OIMTK-1.Y.1
W3/Ty4YeHUs ?

54 Yemy PaBHA MOJIpHAs  TEIUIOEMKOCTb TBEPAOrO Te/l, COIMACHO | o g5
KJIaCCUYECKOU TeOpUHU TeryioeMKOCTH [lrosoHra u [Ttu?

55 OOmbsicHUTe, KaK KBAaHTOBAsi TeOPHsI TEIJIOEMKOCTH TBeporo Tena [ebast OIK-1.Y 1
JIOTIO/IHSIET TeOPHIO TeIJIOeMKOCTU DUHILTEeHHA. T

56 Kakas uactuiia HasbiBaercs  QoHOHOM?  Kakum  KBaHTOBBIM OIK-1.3.1
pacripe/ie/ieHieM OMUChIBAIOTCs (YOHOHBI? o
[TepeueHb TeM [isi BBITIOJTHEHHUS] KYPCOBOT'O MPOEKTa/ KypCOBOUM PabOThI Mpe/iCTaB/IeHbI B

Tabne 17.

Tabsuiia 17 — TlepeyeHb TeM [ijisl BBITIOJIHEHHSI KYPCOBOTO TIPOEKTa / KYPCOBOM pabOThI

Ne i/t

paboThI

[TprMepHbIli TIepeveHb TeM /1J1s1 BBITIOJIHEHHSI KyPCOBOT'O TIPOeKTa/ KypCOBOM

YueOHBIM IJITAHOM He MpelyCMOTPEHO

Bonpocel a1 mpoBefieHMs] TPOMEXYTOYHOM aTTeCcTalud B BHUJe TeCTUPOBAHUS
Tipe/icTaB/ieHbl B Tabuie 18.
Tabsmija 18 — IpuMepHBIi TiepeueHb BOIIPOCOB IJisl TECTOB
No . Kop
[IpuMepHBIii TepeyeHb BOMPOCOB /151 TECTOB
/1 UHAWKATOpa
Kakasi Oyzer TpaeKTopwsi y YacCTWIL[bl, JBWKYIIEHCS PAaBHOMEDHO C
MOCTOSIHHBIM [10 BeJTMYMHE YCKOPEHUEM.
1) I1psimast nmuHMA
1 | 2) JIunus c meperubom OIK-1.Y.1
3) ITapabosna
4) OKpY>KHOCTb
OtBert: 4
Omnpefenure, Kakas U3 MPeACTaB/IeHHBIX (U3UUECKUX BeIUUUMH UMeeT
eIMHHULly U3MepeHHs], COBNAJAloLYyI0 C eJUHULIEN U3MepeHus CUIIbI.
1) Umnynbc
2 | 2) YckopeHue OIIK-1.3.1
3) Bec
4) YroBasi CKOPOCTb
Otsert: 3
Yro rpou3oiET nocsie abCcoIFOTHO HEYTIPYTroro y/apa 4acTHL] MacCcaMH
m, = 4m, U C KWUHeTUUeCKUMM 3Heprussmu T, = 6T,. Uactuia ¢ maccou
m, JBUrasach BIPaBO, a YacTHL]a C MacCOM M, — HaBCTpeuy yacTHLe C
Maccou m,.
3 | 1) Yactutpl OyayT ABUraThCs BIIPABO OIIK-1.B.1
2) EnuHas yacturia OyieT JBUTaThCsl BJIEBO
3) Yactuiipl OyAyT MOKOUTHCS
4) Yactuiipl OyAyT ABUTATHCS B TIPOTUBOTIO/IOXKHBIE CTOPOHBI
OtBeT: 2




[IpoaHanmusupymTe, KakoW OTBeT SIB/SIETCS IPaBWIBHBIM Ha BOIMPOC:
«YeMy paBHa CyMMa BHYTPEHHHX CWJI, [JeHCTBYIOIIUX MEXJY TelaMU
3aMKHYTOU MeXaHU4eCKON CUCTEMBI?»

1) VI3aMeHeHUIO SHEePTrUX CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHIO 1JeHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.B.1

Uro mnpousoifeT C MOMEHTOM MHepLYM CBHHL[OBOIO LIWIMHApA
OTHOCUTEJTbHO OCH, COBMAJalolleil C ero reoMeTpUYyeckol OChIO
CUMMETPUH, eC/IU WINHAD CIUIIOLIUTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHuTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.B.1

YKaxure BepHYIO
JIBIDKEHMSI.
DIM=Jw
2)e=M/]
3)M=L-w?

4) L =r-p-sina
OtBer: 2

3dlMUCb YPABHEHUA [NWUHAMUKHW BpdllldT€/IbHOI'O

OIIK-1.3.1

YKaknuTe, yeMy paBeH MOMEHT WHepLMM TOHKOro obpy4ya Maccoii m u
pazuycar.

1) J=m-1%12

2)J=m-r1%2

3)J=mr1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Beibepute Qpa3y, COOTBETCTBYIOIIYIO TIepBOMYy 3aKoHy HbroTOHa:
«[IepBr1ii 3akoH Hbl0TOHA yTBepKJaerT...»

1) ®akT cy1ecTBOBaHUsS aOCOTIOTHOTO JIBU>KEHUST

2) Cy1ecTBOBaHNEe WHEPLMAIbHBIX CUCTEM OTCUETa

3) PakT CyLecTBOBaHMsI HEMHepLMaAbHbIX CUCTEM OTCYETa

4) ®akT CyL|eCcTBOBaHUS MMPUHLIMIIA OTHOCUTe/IbHOCTH ["anunes

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BeMUMHY MOAYJ/S MaKCHMajbHOW BeTMUMHBI YCKODEHUs
TOUKH, [IBU)KeHWe KOTOPOM OMMChIBaeTCs ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBeT: 1

OIIK-1.¥.1

10

Bribepure ¢opmyny, onpeAensionlyr0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4Hv=wk

OtBert: 4

OIIK-1.3.1




11

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

1) 3aBUCHT OT yOBIM TIOTEHIIMATLHOW SHEPTUU

2) IIponopioHabHa NpYpalLeHH0 KUHeTUYeCKOW SHEPrUr

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHBIX (U3MYECKUX BEIWYMH KMeeT pa3MepHOCThb
(xr-m)/c??

1) MOMEHT CUJIBI

2) MoMeHT uHepLuu

3) MomeHT uMITyJibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korpa TaHreHimaspHOe yCKOpeHME paBHO HYJIIO, a HOpMasbHOe
YCKOpeHHe MOCTOSIHHO, TO TakKoe /IBI)KeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM TIPSIMOJTUHENHBIM

3) PaBHOYCKOpeHHBIM NPSMOIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1

14

Bribepure mpaBwibHBIA 0TBeT. Kak M3MeHsieTCss MOJy/b CKOPOCTU TIpU
MPSIMOJIMHEMHOM /IBW)KEHUH, €C/IM 3aBUCUMOCTb TPOMJIEHHOTO TeioM
IyTH OT BpeMeHHU 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) YbbiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTtcst MOCTOSTHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BbIUMC/IsSIeTCS MOMEHT UHepLIMU MaTepranibHON TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J = m-r?

OrTgeT: 4

OIIK-1.3.1

16

Kak cOOTHOCATCA MOMEHTbl MHEepLIUM AUCKa Ji U LWIMHApa Ji, KOTopble
HMMEIOT paBHbIe MacChl U DAy Chl?

1)Ja=Ju

2)Jn > Ju

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.¥.1

17

Haiiiute oTHOIIeHUe mpou3BesileHHbIX paboT (A,/A,), ecsu /iBa JuCKa C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyumBatot u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1




18

Kakoi1 yuéHsIi1 co3pan crieqyaabHy0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILITENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-1.3.1

19

Bribepute ypaBHeHUe, OMIMCHIBAIOIIlee TapMOHUYECKHe KOleOaHusl.
1) x =0,1-tg(2t2 + 1/6)

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

3) x = 5-ctg(8t2 + 1/2)

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

Ortser: 2

OIIK-1.3.1

20

[TpoaHamM3upyiTe, MpPU KAaKOM YCJIOBUM B CHUCTEME, COBEpILArOIIei
BBIHY)K/IeHHble KosiebaHusi, OyzeT HaOmoAaTbcsi pe3oHaHC (o, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BbIHY)K/[AFOIIIeH CHIbI)?

1) o >> o,

2) ® > w,

3) 0 ® w,

4) 0 <<,

Otsert: 3

OIIK-1.3.1

21

Bribepure, Kakasi pu3nueckas BeJTMUMHA U3MEHSIETCS 0[] BO3/IeCTBUEM
CUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepIux

OtBer: 2

OIIK-1.3.1

22

Bribepute, B Kakoil CHCTeMe Tesl IOJHbII MOMEHT HMITy/IbCa OCTaeTCsi
MOCTOSTHHBIM.

1) 3amMKHyTOU

2) HezaMkHyTO, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) He3amkHyTOH, rle CcyMMa MOMEHTOB BHELLIHUX CUJI IOCTOSTHHA

4) He3amMkHyTOM

Otser: 1

OIIK-1.3.1

23

YkaxkuTe, paboTa Kakoill M3 TIepeurc/IeHHBbIX CUJI PaBHAa HYJIIO TIpU
3aMKHYTOU TPaeKTOPHM JIBU)KEHUS TeJla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KayeHUst

3) TaroteHus

4) Cunbl TpeHUs CKOTbXXeHUsI

Ortsert: 3

OIIK-1.3.1

24

Yemy paBHa BeJTMUMHA YCKOPEHHUsI CBOOOHOTO TafieHust g Ha BbICOTe Ha[|
NIOBEPXHOCTBIO0 3eM/M, paBHOW paavycy 3emnu? BemuuuHy g BOmM3u
NOBEPXHOCTY 3eMJIM NPUHATHL 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?

Ortsert: 2

OIIK-1.¥.1




25

[Tpoananu3upyiite, Kak U3MEHUTCS TepU0/, KoyiebaHUi MaTeMaTHuecKoro
MasiITHUKa, eC/Iy JJIMHY ero To/iBeca yBeIuuuTh B 9 pas, a Maccy rpys3a —
YBe/IMUUTH B 4 pasa.

1) YBenuuutcs B 3 pasza

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIiTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OrueHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/v
paccTosiHue MeXAy ero oOK/IaZikaMH yBeIWuduTh B 9 pa3, a 06/acThb
MeXXy 00K/T1aIKaMH 3a/UTh IUCTUUTMPOBAaHHOM Bo/oM (& = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTtcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BeliecTBa, KOTOPbIE MPU OOBIUHBIX YCIOBUSX MPAKTHUECKU He
MIPOBOJST 3/1eKTPUUYECKUI TOK.

1) IIpoBOgHUKU

2) [TonynpoBOJHUKH

3) IlnatuHa

4) Jr3neKTpUKu

OtBert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIe JTMHUM HaMNpsHKEHHOCTH 371eKTPOCTaTUYeCKOTo
T10Jis, CO3/IaHHOTO TOYeUHBIM OTPHUI[aTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apspy

3) 3akpyuuBalOTCS BOKPYT 3apsifia 0 4aCoOBOU CTpesiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsijja MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /1 YacTulla UMeTh 3apsifi, Be/IMYMHa KOToporo B 1,5 pasa Gosibiie
3/IeMeHTapHOro 3apsja?

1) Moxer

2) Het, He moxeT

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

4) MoxeT, HO TOJIbKO eCJIv 3apsif, TT0JI0KUTe/IbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 oIS ?

1) [MoTeHIMaNBbHON SHEPTUU eAUHUYHOTO TI0JIOKUTETHHOTO 3apsifia Wiu
OTHOILIEHHIO TTOTeHLIUaIbHON SHePruU K 3apsiiy

2) Pabore cun mons MO TepeMeleHH0 eUHUUHOTO TI0JI0XKUTeTbHOTO
3apsijia U3 IaHHOW TOYKH T10J151 B 6€CKOHEUHOCTh

3) Cune, felicTBytOLLel Ha 3apsij], MOMellleHHbIN B JaHHYH0 TOUKY T10JIsI

4) KuHeTH4eCcKol 3Hepruy NpOOHOr0 TOUEUHOTrO eIMHWUYHOrO 3apsijia B
JTAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Haruivre dopmysy 3akoHa OMa B auddepeHianbHoN Gopme.
HR=U/NI

2) R = Q/1> At

3)j=0oE

4)R =P/

Otser: 3

OIIK-1.3.1




32

Halinute  mpaBu/ibHOe  Ha3BaHue  JJis CUJIOBOM
XapaKTePUCTUKH 3/IEKTPOCTaTUUeCKOT 0 TOJISI.

1) ITorenuman

2) HarnpsbkeHHOCTh

3) Nnpykuus

4) 3apsg,

Otser: 2

BEKTOPHOU

OIIK-1.3.1

33

OueHuTe, KaKk U3MEHUTCSI CW/a 3JIeKTPOCTaTUYeCKOrO B3aWMOZENCTBUS
JIByX TOUEUHBIX 3apsifioB, eC/U OAWH W3 HUX YMEHbIIUTb B 4 pasa, a
paccTosTHUe MeXXy HUMU YMEHBIIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3s

2) YMeHbIIUTCSA B 2 pa3a

3) Ymenbuurcs B 16 pa3s

4) He usmeHuUTCS

Otsert: 4

OIIK-1.B.1

34

OrueHuTe, Kak 3aBUCUT 3/€KTpUUecKasi MPOBOAUMOCTb MPOBOJHMKA OT
TIPUJIO)KEHHOM K HeMY pa3HOCTU MOTeHL[Ma/IOB.

1) IIpsiMo TiponoOpIMOHA/ILHO

2) [Iponop1joHaNbHO CTereHy OT pa3HOCTU MOTEHL[MaIoB

3) [IpornopioHaaLHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

YKakuTe (QU3NUECKYI0 Be/JMUMHY, KOTOpas HuMeeT Ty e eJUHHULY
V3MepeHUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAMMOCTD

3) 31C

4) ConpoTuB/eHHe

Otser: 3

OIIK-1.3.1

36

Kak  HasplBaeTcsi  BeMUYMHA  HANpsUKEHHOCTW MO,  eC/iu
HaMarHUUeHHOCTb  (eppoMarHeTuka  obpailjaeTrcs B HyJIb U
HanpsDKeHHOCTB T10J1s1 HarpaBJieHa MPOTHBOIIOI0XKHO MO0, BbI3BaBLIEMY
HaMarHA4YuBaHue?

1) I'ucrepesrcom

2) KospLuTuBHOU CHIOH

3) [Monspusanuen

4) MarHuTo/IBWXKy1llel CUI01

Ortser: 2

OIIK-1.3.1

37

OrjeHuTe, MO KaKOM TpPaeKTOPUM Oy/JeT ABUTATbCS B MAarHUTHOM TIOJie
YyacTULa, JieTsllas C MOCTOSTHHOM CKOPOCTBKO BJJOJIb JIMHUKA MarHWTHOM
WHAYKLUA?

1) OKpy>KHOCTb

2) [psamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIIK-1.¥Y.1

38

B kakux euHUI[aX U3MepsieTCsl HalpsHKeHHOCTh 3/IEKTPUUeCKOro MoJisi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.3.1




YcTraHOBUTE COOTBETCTBME MKy MaTepuaJoM IIPOBOJHUKA U €ero
3J/IeKTPONPOBOAHOCTHIO:

Marepuan DneKTpoIipoBoaHOCTh (0, 1/(OM-cM
39 A) Metann 1) >10—125 -lio—loﬂ @ : OIK-1.3.1
B) [To/ynpoBOJHHUK 2)1071°-103
B) [usniekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A
OueHurTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsl () CBeTa?
Da>>¢o
4 | D=0 OIK-1.3.1
a=¢
Ha<o
Otsert: 3
[IpoaHanu3upyiite, yeMy paBeH abCOJFOTHBIN TOKa3aTesb TPeIOMIeHUs
Cpefibl C [W3/eKTPUYECKOM TMPOHULIAeMOCTbI0 € = 16 M MarHWUTHOU
TIPOHKUL[AEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.B.1
3)4
4) 1/16
Otser: 3
YKaxute siBieHUe, KOTOpOe UMeHYyeTCsl UHTep(epeHLeli BOJIH?
1) Orubanue BoJTHAMU TIPETSITCTBUIM
2) HanoxeHve [Apyr Ha JApyra BOJIH, HAYLIUX OT KOTepPeHTHBIX
42 | e TOMKOB OIK-1.3.1
3) OrTk/ioHeHHWe  BOJH  OT  TepPBOHAYa/JbLHOTO  HarpaB/eHUs
pacrpocTpaHeHUs MpY Nepexojie U3 OLHOU Cpeibl B IPYTYIO
4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JJTMHBI BOJIHbI
Otser: 2
[TpoaHanM3upyiiTe, KAaKUM [10JDKeH ObITh YTOJI TIaZIeH|si CBeTOBOT'O JIyua,
4yT0OBI OTPAKEHHBIH JTy4 COCTABJISII C TIaJaroIumM yros 40°.
1) 25°
43 | 2) 55° OIlK-1.B.1
3) 20°
4) 45°
Otsert: 3
OLeHrTe ONTUUECKYIO JIUHY MyTU L M3 OHOM TOUKH B APYTYIO, €C/U
paccTosiHue MeXXAy [ABYMsl TOUKaMM T[IPO3PAauyHOW [JU3/1eKTPUUeCcKoin
cpezbl S = 4 m. [Toka3zaresib npesioMmsieHus cpesl n = 1,5.
1)5m
44 2) 6 m OIlK-1.B.1
3)7m
H1llwm
Otser: 2
[l 0OBSCHEHUS] KAKOTO SIBJIEHUSI MOXKET ObITh WCITO/Ib30BaH MPHUHLIUII
I'orenca-®penens?
1) KorepeHTHOCTB
45 | 2) Oudpakuus OIIK-1.3.1

3) [Monsipuzanus
4) KoprycKy/sipHO-BOJTHOBOU 1yanu3Mm
OtBer: 2




46

[Tpoananu3upyiiTe, ueMy paBeH MepUOJ, pelleTKu, Korja AudpakioHHast
peuietka cogepXut 200 [WITPUXOB HA MUJUIUMETD.

1) 100 mxkm

2) 500 MKmM

3) 200 MKkm

4) 5 MKM

OtBert: 4

OIIK-1.B.1

47

[IpoaHanu3upyiiTe ~ MHTEHCUBHOCTb CBeTa TMpU  HHTep(epeHLun
O/IMHAKOBBIX BOJIH C UHTEHCHUBHOCTHIO | OT KOrepeHTHBbIX WCTOUHUKOB B
TOUKe, B KOTOpPOM pa3HOCTh a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

Otsert: 1

OIIK-1.¥.1

48

YTo U3 MepeurcieHHOrO SB/SIeTC O0COOeHHOCTBIO CH/IOBBIX JIMHHM
MarHUTHOTO T10/151?

1) CunoBble TMHUKA MarHUTHOTO TIOJIS1 BCETja 3aMKHY Thie

2) MarHuTHble CU/IOBble JIMHUM HAUMHAIOTCS HAa MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha /IEKTPUUYECKUX 3apsijiax

3) MarHuTHble CWIOBble JIMHUM HAuMHAKOTCA M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiiax

4) MarHuTHble CWIOBble JIMHUM HAuWHAIOTCSI M 3aKaHUMBalOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBO/, KAaKOW TreoMeTpUUeCKOW (Urypoll MOXKHO OIUCATh
TPAeKTOPDUIO /IBW)KEHHUSI 3apsDKeHHOW YacTHIlbl, ABUTAOILIENCs TIof
HeKOoTopbIM yrjioM (0° < a < 90°) K TMHUSIM MarHUTHOW UHAYKLUU.

1) OKpy>XHOCTb

2) [Tapabosa

3) I'unepbosia

4) Crivpasnb

OtBert: 4

OIIK-1.B.1

50

OteHuTe CTereHb rosisipu3anyu P cBeTa, ec/iv CBeT mpefiCcTaBsieT OO0
CMeCh eCTeCTBEHHOI0 CBeTa C IJIOCKOIIO/ISIPU30BaHHbIM. MIHTEHCHUBHOCTD
TMOJISIPU30BAaHHOrO CBETa B Jiyye paBHA WHTEHCUMBHOCTH €CTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-1.B.1

51

PaccuuTaliTe mokasaTesib TpesioM/IeHUsI BellleCTBa, eC/IM CKOPOCTb CBeTa
TpM Tepexo/e Jiyuya U3 Bo3ZlyXa B HEKOTOPOe BeleCTBO YMEeHbIIW/IaCh Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OrTBeT: 2

OIIK-1.¥Y.1




52

Paccuuranite yrona Mexay ONTUUECKMMH OCSIMA MOJsSipU3aTopa U
aHanu3atopa. [IpM TIPOXOXK[EHWW CKpelleHHBbIX To/sipu3aTopa U
aHa/IM3aTopa UHTeHCUBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBerT: 2

OIIK-1.¥.1

53

[MpoaHanu3upyiiTe, Kak U3MEHUTCS BeJMUMHA MarHATHOW WHAYKLUUA Ha
OCH [JIMHHOTO COJIEHOWJA, eCcd TOK B HeM YyBeJWuYuTb B 4 pasa, a
MJIOTHOCTh HAMOTKU BUTKOB YMEHBIIIUTh B 2 pa3a’?

1) YBenuuutcs B 2 pa3a

2) YBenuuuTcs B 9 pa3

3) YMeHblIUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.B.1

54

YKakuTe, KaKoe TeJlo SB/IIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) [MorsowaeT Bce najaroliee Ha HETO U3My4YeHHe

2) OTpakaeT Bce Najiatolllee Ha HEro U3Iy4yeHre

3) V3nyuaeT B peHTTeHOBCKOM /i1ara3oHe

4) VanyuaeT B BUJMMOM JiBaria30He

Otsert: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE O/M3Ka K HY/H0?
1) TIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OLueHrTe, BO CKOJIBKO pa3 yBeJMYWIaCh SHepreTvyeckas CBETUMOCTb
abCoJTIOTHO uepHOTO Teja Mpu ero HarpeBanwu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.B.1

57

Bribepure, Kakasi ¢popmysa Hanbosiee TOUHO OTKCHIBAaeT CIHEKTPalIbHYHO
TUVIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOTFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHIuTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe n3nyuenue sBisieTcss paBHOBECHBIM?

1) Anba-, 6eTta-, raMMa-U3/TyueHust

2) TernioBoe U3nyYeHUE

3) JIazepHoe u3nyvyeHre B BUAUMOM Y MH(GPAKPACHOM JiMana3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3JlyueHne

Ortser: 2

OIIK-1.3.1




59

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

1) 3akon CtedaHa-bonbijMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpe/ie/siFoIyI0 SHePrHi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4)E=h-v=h-c/A

OtBeT: 4

OIIK-1.3.1

61

[MpoaHanu3upyiTe, Kak U3MeHseTCsl Cula TOKa HaCbILeHUsl TIpU
doTosddekre B ciyuyae yMeHbIeHHsI CBETOBOIO TIOTOKA IMaJaroliero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHnbIiiaetcs

2) CHauana yMeHbLIAeTCs, 3aTeM yBeTUUMUBAeTCs

3) CHauana yBe/IMUMBaeTCsl, 3aTeM yMeHbILIaeTCst

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.B.1

62

[lIpoaHanu3upyiite, UTO TMPOM30HAET C KHWHETUUYECKOW 3Hepruen
(h0TO3/1eKTPOHOB, eC/Ii, He MeHsisl YaCTOThI MaZjatolllero CBeTa, yBeJIuuuTh
€ro UHTeHCHBHOCTH B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcst

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-1.B.1

63

Ouenute BeMWUMHY KpacHOM rpaHuLpl ¢oTo3ddekra (B repuax) AJs
KaTro/ja, U3rOTOBJIEHHOr0 M3 BO/b(pama ToILMHOK 2 MM. KaTos MoKpbIT
csioeM okcyzia b6apusi. PaboTa BbIX0zia 371eKTPOHOB C TIOBEPXHOCTH KaTofa
paBHa 2 3B. [locrosiHHas Ilmanka — h = 6,6-1073* [Ix-c. 3apsag
3/1ekTpoHa — e = 1,6-10719 K.

1) 3,2:10 I'y

2)4,8:10'5 I'y

3)4,8-10“ I'y

4)4,8-101 I'y

Otser: 1

OIIK-1.B.1

64

Kakum o6pa3om 3aBucCHT paboTa BbIXOJ|a 37€KTPOHA C TIOBEPXHOCTH
KaTo/ia U3 KaJiMUsl OT 4aCTOThI NaZarolllero ceera?

1) IIpsiMo MpoNoOpLIMOHANBHO YacToTe

2) [Iponop1oHaNbHO YCKOPSIOLEMY HalpPsKeHUIO

3) IIponopioHaaIbLHO KBaZpaTy YacTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBeT: 4

OIIK-1.3.1




[Mpoananusupyiite, Oyger su Habmogatecs ¢GoTodddexr, ectu
MIACTUHKY W3 JlaHTaHa oOjy4yaTh CBETOM C JIMHON BOMHBI 600 HM?
PaboTa BbIX0/]a 3/IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3(ddeKT Bo3MOXKeH, eC/TM KaToJ, HarpeTh [0 TeMriepaTyphl 347 K
2) He 6yget

65 OIlK-1.B.1
3) ®oto3¢d(eKT BO3MOXKEH, eCau [JOIMOJHUTENbHO TMPUIOXKUTh K
IJIACTMHKE YCKOPSIFOLYIO Pa3HOCTh ITOTEHIIMA/I0B BeJIMUMHOU He MeHee 1
B
4) ®oto3ddeKT BO3MOXKEH C BePOATHOCTBLIO p ~ 0,5
Ortser: 2
CpenaiiTe BLIBOZ, O BeJMUMHE MHHMMAIBHOTO OOpAaTHOTO HarpsyKeHus,
MpU KOTOPOM TOJIHOCTBIO TpeKpaljaeTcsi (OTOTOK. YC/IOBUE: SHEeprusi
¢doroHOB paBHa 6,5 3B, a ¢orokaTox M3roTOBNAEH W3 JUTHS, paboTa
BbIXOZIa KOTOPOI'0 COCTaBJsieT 2,5 3B.
66 [ 1)4B OIlK-1.B.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
OueHute, BO CKOJBKO pa3 JaBleHWe  CBeTa, [aJaroliero
TIepreHAVKY/ISPHO ~ W/lea/lbHO — 3epKallbHOW  TIOBEPXHOCTH,  Oosiblie
JlaB/ieHUsi CBeTa, MaJarolero TMepreHJUKY/IsIpHO WJeaJbHO UYepHOU
MOBEPXHOCTH.
67 [ 1)2 OIlK-1.B.1
2)1
3) 1,5
4) 3
Otsert: 1
OueHuTe, OT KakKuUX BeIMUMH 3aBUCUT CHW/Ia CBETOBOTO [aBJeHUs C
KBAHTOBOM TOUKM 3DeHUsL:
A) Uucsia hOTOHOB B CBETOBOM IYUKE;
b) OHepruu doToHa;
B) Kosdduimenra orpaxkeHust TOBepXHOCTH.
68 OIK-1.¥Y.1
1A, B
2)A,B,B
3)5,B
4HAB
Otser: 2
[TpoaHanu3upylite, B KaKUX 00/aCTSIX CIEKTpa JI€KTPOMarHUTHBIX BOJIH
BO3MOXKHO Habmogenue 3¢ dexra KomnToHa.
1) Bugumbliii Auana3oH
69 | 2) PaguoauanasoH OIIK-1.Y¥.1
3) Teparep10oBbIi AHaria3oH
4) PeHTTeHOBCKUM Auana3oH U raMma-u3ayueHre
OtBerT: 4
Kakum o6pa3zom umiysisc poTOHA CBsI3aH C JJIMHOMN BOJTHBI?
1) imnybC npsiMo MPOTOPLIMOHAJIEH [IJIMHE BOJIHBI
2) imnysibc TpsSIMO MIPOTIOPLIMOHAIEH KBaZpaTy J/IMHbI BOJTHbI
70 | 3) Umnynbc oOpaTHO MPOITOPLIMOHAJIEH JIMHE BOJIHEBI OIIK-1.3.1

4) mnynbC mpsMO TMPOMOPLMOHA/NIeH KOPHKO KBaJpaTHOMY OT JJIMHBI
BOJIHEI
OtBerT: 3




B kakoli 00sacTé CIieKTpa 37eKTPOMAarHUTHOTO W3/Iy4YeHHUs HMITY/IbC
¢doToHa MMeeT MUHMMa/bHOEe 3HaueHue?
1) NndpakpacHoe usnyueHue

71 | 2) TepareplioBoe u3/yuyeHue OIlK-1.3.1
3) PeHTreHoBCKOe U3my4yeHne
4) PapurousnyueHue
Ortsert: 4
[Ipoananu3upyiiTe, = Kakoe W3  TPUBEJEHHBIX  BbICKA3bIBAaHUI
NIPOTUBOPEUYUT KBAHTOBOM TEOPUU CBeTa.
1) "HTeHCMBHOCTB CBeTa He 3aBUCUT OT TUVIOTHOCTH MOTOKa (POTOHOB U UX
SHepruu
2) CBeT MOXeT M3/1y4yaTbCs M PaclpOCTPaHITLCS TOJBKO OTZAe/TbHBIMU
72 | mOpLUAMU — KBaHTaMU OIIK-1.B.1
3) KaxxoMy 13 KBAaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJWTCSl aTOMHas
CUCTeMa, COOTBETCTBYeT OIpe/ie/ieHHbIM yPOBEHb SHepPrur
4) [nsg 4YacTULbl He MOTYT ObITb OJHOBPEMEHHO TOYHO HW3MepeHbI
KOOpPZMHATHI U UMITYJIbC
Otser: 1
Ykaxure, B ueM 3aK/IrH04aeTcsl CMbIC/I IEpBOro nocrysarta bopa.
1) YTBepxkzZeHHWe O CyIIeCTBOBaHMM CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3/1y4aeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb 3Hepruii [ByX CTallMOHApPHBIX COCTOSIHUM paBHa SHEPIUU
73 | U3/ly4aeMoro Wiu IorjollaeMoro KBaHra cBeTa OIIK-1.3.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 0pOUTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TOJIOKUTEIBHO 3apsDKEHHOTO0 siipa U OTPUL[ATe/IbHO
3apsDKeHHBIX 37IEKTPOHOB
Otgert: 1
Bribepure, Kakoe W3 TIPUBEJEHHBIX HIDKe BBbICKA3bIBAaHUM TPAaBUIBHO
OTUCBHIBAET CTIOCOOHOCTh aTOMOB K W3/TyUeHUIO U TIOTJIOIeHUI0 SHEepPTyu:
«ATOMBI MOTYT ...».
1) TlornomaTb W W3/ydyaTh JIMIIb HEKOTOPBIM [AWCKPETHBIM Habop
74 3HaueHUM SHeprumn OIK-1.3.1
2) V3nyyaTh U MOTJIONIaTh JIF0OYI0 TOPLIUI0 SHEPrUn
3) W3nyuaTh MO0 AUCKPeTHBIM HAabOp 3HaUeHWM 3Hepruu, b0 00y
MOPLIMIO SHEPrUU
4) U3nyyats r00y10 TOPIHIO SHEPTHH, a MMOTJIONIATh JIUIITh HEKOTOPLIH
OtBerT: 1
YKaxkuTe, K KaKOMy [uarna30oHy HW3AyueHUs] OTHOCSATCS Tepexofbl W3
cepuy banbmepa B atome Bozopoza?
1) TenyioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/lyueHre OIIK-1.3.1
3) Namma-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[Ipoananu3upyiTe, Kak W3MEHW/Iachb SHEprusi aToMa BOJOpoJa IpHU
M37y4eHHUU UM (POTOHA C JTMHOM BOMHBI A = 4,86-1077 m?
1) YBenuunnace Ha 4,86 5B
76 | 2) YMeHblraach Ha 2,55 3B OIIK-1.Y¥.1

3) YMenbluuaach Ha 4,86 3B
4) YBenuuunach Ha 9,72 5B
OtBeT: 2




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

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

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




83

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

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

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

OtBeT: 3

OIIK-1.3.1

84

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

1) OuiHIITelHA M Ae Xaaca

2) [lItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

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

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3NUeCKUil CMBIC/T BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

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

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

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

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHYIO (HOPMYJIMDOBKY COOTHOIIEHUsI HEOTIpe/|eIeHHOCTeH
Ieiizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMM.

1) OneKkTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuubl ¢ mosyLenbiM ClIMHOM

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

OIIK-1.3.1

89

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

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyrpoBOoAHUK

4) IIpumecHBIM NOMYTIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasMepHOCTbL uMeeT 1nocTtossHHad [lnanka B cucreme CI?

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

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

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

Otsgert: 4

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

1) Bo30y»/1eHHO€e COCTOsTHUE

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

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

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

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

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

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

OtBert: 4

93 OIIK-1.3.1

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

1) SneKTpoHsI

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

Otser: 3

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TeKYILeT0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroIxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

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

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

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

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

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

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

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

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

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

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid.
- JIEKIIHUU I10 pa3fejiaM COIJidCHO Tabmn. 3 u TéMdaM, COI'JIaCHO Tab. 4.

11.2. MeTopuyeckye yKa3aHusi s OOYYalOLIMXCsS TIO0 BBITIOJTHEHWIO 1aD0PAaTOPHBIX
paboTt

B Xxoge BbInonHeHWs J1labopaTOpHBIX paboOT OOydYaromuiics /0/DKeH YyrayOuTb |
3aKpenuTh 3HaHWs, MPAKTUUeCKHWe HaBBbIKWU, OBJAJ/[eTh COBPEMEHHOW METOAWKON U TeXHUKOMN
SKCIIEpUMEHTa B COOTBETCTBUM C KBa/JIM(PUKALMOHHON XapaKTePUCTUKOW 0O0ydYaromierocs.
BrbimonHeHre 1abopaTopHBIX pabOT COCTOUT W3 3KCIIePUMEHTaTbHO-TIPaKTHUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel U KOHTPOJIbHBIX MEPONPUATHH.

BeirosiHeHre 1abopaTOpHBIX paboOT 00yYaroLUUMCs SIB/ISIETCS HEOTbeM/IEMOM UacTbiO
W3y4YeHUs] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TJIaHOM, M OTHOCHTCSI K CpeZACTBaM,
o0ecreurBarOIMM pellleHre Cie[yIIUX OCHOBHBIX 3aJjau 00yuaromierocs:

- TpuoOpeTeHHe HAaBBIKOB WCC/Ae[OBaHWs TPOLECCOB, SIBJIEHUH U 0OBEKTOB,
M3ydaeMbIX B PAMKAax /JaHHOM JUCIUIIHBI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, MOy4YeHHbIX Ha
JIEKIUSIX;

- TIo/lyueHHe HOBOUM MH(OPMALMU TI0 U3y4aeMOol JUCLIUTITHHE;

- npuoOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl € Jy1abopaTOpPHBIM
obopyioBaHHEM U TTPUOOPaMH.

3anaHvie ¥ TpeOOBAaHUS K IPOBE/IEHHIO JIabOpaTOPHbIX paboT



MeToanueckie yKa3aHUS TI0 BBINTOJHEHUIO J/1ab0paTOpHBIX PpaboOT TpHBeJEeHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM UM 3/1eKTPOHHOM
BUJIE!

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTimukos,
N. I1. KpektyHosa, H. II. JlaBpoBckas, FO. A. Hosukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemienko, FO. H. Llapes, b. ®. HIudpun // KBantoBas ¢u3vka: nab. npaktukym / [Tog o6,
pen. A. B. KombibiioBa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JIutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. ludpun // Mexanuka. Koysebanust # BOMHBI
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. U. Koanenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. KonbuibrioB, E. H. Kotmmkos, H. II. JlaBpoBckasi, FO. A. HoBukoBa, B. K.
[Mpununko, I'. B. TeperieHko // DeKTpUUeCTBO M MarHeTu3M: 1ab. MPakTUKyM / 1of, pef. A. B.
KombisijoBa. — CI16.: T'YATI, 2021. — 103 c.

4. Kotmukog, E. H. // BonHoBas ontrka: yue6.-meToz. rocobue / E. H. Kotmkos, FO. A.
HoBukoga, I'. B. Tepetienko / nof pez. Kotnukosa E. H. — CI16.: 'YAITI, 2019. — 118 c.

5. E. H. Kotnukos, U. I1. KpektyHoBa, H. I1. JIaBpoBckas, FO.A. HoBukosa, A. H. Tponux
// BOJITHOBAS OITTUKA. JlabopaTopHbiii paktukyM. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukoBa, FO. A. / Kunematvka v [UHaMHKa JBWKEHUS] MasiTHUKOB: J1abOpaTOPHBIi
npaktukym / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: T'YAITI, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS] B CTPOTOM COOTBETCTBUH C
YTBEeP)KIEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyt0 paboTy OTBOJAWTCS He
MeHee [ByX 3aHATUM: T[lepBoe IIOCBSIIeHO TPOBeJeHNUI0 SKCIIepUMeHTa U I10/Iy4YeHHIO
SMIOUPUYECKUX JlaHHBIX, BTOpPOe — 3aljuTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMMCS BO BHEAYAUTOPHOE BPeMsl.

o Hauama paboThl B 1abopaTopuu 00yJarOIUMCsl He0OXOAUMO TMPOUTH UHCTPYKTaXK 10
TexHUKe 0e30rmacHOCTH C o0si3aTenbHOM (uUKcarell [JaHHOrO (pakTa B BHAE TIOAIHICH
o0yuaro11erocsi B COOTBETCTBYIOILIEM >KypHaJle.

[lonyck K BBINOJIHEHUIO 3KCIIEPUMEHTa OCYLIeCTBJISIeTCSl IIperofiaBaTesieM B XO[e
ycTHOro cobece/joBaHusl, 1]eJIbI0 KOTOPOTO SIB/ISIeTCSl TIPOBepKa T'OTOBHOCTH 0OO0yuarolerocs,
BK/TIOUAOI[asi 3HaHWEe TeopeTHUecKoil 0a3bl, MOHWMaHWe Lie/iel WMCCIef0BaHus, TPUHLIMTIOB
paboThl U3MepUTeNbHbIX YCTAaHOBOK M METOJUKH TIPOBe/leHUsl 3KcriepuMeHTa. [losyueHHbIH
JOTTyCK OTMeuaeTCs Mpero/iaBaresieM B )KypHase.

@dukcalusi  SKCIepUMEeHTalbHbIX  [JaHHBIX  OCYLLECTB/SETCS  WUCK/IIOUUTE/NbHO B
VH/IMBU/yalbHbIA NIPOTOKO/ (Ha /mcTe gopmara A4). BeJieHre KOJ/IIEKTHBHBIX POTOKOJIOB He
JloMycKaeTcsl. 3aroiHeHre NIPOTOKO/1a OCYLeCTB/ISIeTCSl PYUKOM (11apUKOBOM, KalmW/UIIPHOU UK
resieBoi). Vcronb3oBaHye KapaHzalla [JOoMyCcKaeTcsl UCKIHUUTETBHO [J1s1 TOCTPOeHus: rpaMKoB
u cxeMm. [lo 3aBepleHMH SKCIIePUMEHTa TIPOTOKOJ TIOJJ/IeXXUT 00si3aTe/lbHOW TIpOBepKe
rperiofiaBaTesieM C MOC/IeyHOIIUM ITOJTyYeHHeM ero MO ITUCH.

CrpykTypa ¥ hopMa oTuéta 0 1a00paTOpPHOI padbore

[ToAroTOB/IEHHBIA OTUET MOJJIEXKUT OUHOM 3all[UTe Ha C/IeZYHOIIEM IOC/e TMPOBEeIeHHS
9KCriepuMeHTa 1ab0paTOPHOM 3aHATHM. Kaxk[blii OTUET [O/DKEH B 00s3aTe/IbHOM TIOpSi/IKe
Cofiep>KaTh CJIeIYIOIINe Pa3/iesibl:

1. Ilenp paboTbl. DOPMYIHUPYETCS B CTPOTOM COOTBETCTBUU C yueOHO-METOUUECKUM
rocoouem.

2. OnucaHWe 3KCIepUMEHTaNbHOM yCTaHOBKH. IIpMBOAMTCS KpaTKas (yHKLMOHAIbHast
WY 3/1eKTpUYecKast cxeMa (0e3 fieTanv3aliii BHEITHero BUzia MpubopoB).

3. PacuétHele (opMy/sbl. YKa3blBalOTCI W HYMEPYIOTCS BCe MaTeMaTHUecKue
BBIPa)KEeHUSI, UCTIOb3yeMblie /i1 00pabOTKM IMIMMPUUECKUX JaHHBIX W3 MPOTOKOJIa MU3MEePeHHH.
ITpomMe)KyTOuHble MaTeMaTHUeCKHEe BbIBOZBI He TMPUBOAATCA. DOpMyJibl, WUCTOMb3yeMble st
BBIUMCJIEHUS TTOTPELITHOCTEM, B 9TOM pa3/ie/ie TakKKe He YKa3bIBArOTCS.




4. PesynbraTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasfene NpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TaK)Ke pacueTHbIe
3HaueHWs, TOJIyyeHHble MPU COCTaB/IeHWU OT4éTa. PekoMeHyeTcsl CHCTeMaTH3MpOBaTh UX B
BHU/ie Tabaull ¢ cob/Tr0/ieHreM TpaBu/l OKPYT/IeHUs U yKa3aHUeM 3Havalux [udp.

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

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX MIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBofATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHUS NTOTPELIHOCTeN JJ11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIUMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoi Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TMPOHYMEpOBaH U
noanvcad. O6s3aTelbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHWeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHne W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX JaHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) —3HAUeHUSMH WU
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyd 3HAUUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIIEHHOM 1€/ pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO# pabore

Otuétr o nabopaTtopHOil paboTe TpejOCTaB/seTCs B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuM JOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTOb3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /uana3oH, K/lacC TOUHOCTH, 1jeHa JesieHusi, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTO/IMCH TPero/iaBaTtesis U 00yJaroIerocs.
[TpoTokos 6e3 MoAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leCTBUTeTbHBIM.

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

- HaUMEHOBaHWe AUCLWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKHUM TI0COOHeM;

-  ®.U.O. nperniogaBaTtens u 00yuarorerocs,

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

11.3. MetoauuecKe yKasaHus [Jis1 00yJarouXcst TI0 TPOXOXKJEHHI0 CaMOCTOSITeTbHOM
paboThI



B x0/1e BBLITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHMM, 00ecrieurBaeT BBICOKHN
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOYYUTh HABBIKA TOBBIIEHHUS
1poeCCHOHATBHOTO YPOBHS.

MeTouUeCKUMM ~ MaTepHasiaMM, — HalpaB/sIOIIMMUA  CaMOCTOSITeJIbHYIO — paboTy
00yUaro[uXCs SIBJISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKHe YKa3aHHs T0 BBIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeTOJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.4. MeToauueckue yKasaHWs i OOYYalOI[UXCS TIO0 TPOXOXKAEHUIO TEeKYIIero
KOHTPOJIS1 YCIIeBaeMOCTH.

Tekyluii KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroInXCsl, OCYL[eCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/TUHBL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJ/ISI OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaresnem
Ha JIeKL[MOHHBIX 3aHATHSAX, TEeCTUPOBaHWe, 3allliTa OTYeTOB M0 JjabopaTopHeIM paboTam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHElIHO TMPOWJEeHHbIM MpU YCIOBUM Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHbBIX
paboT, a TakKe TIPOXOXKAeHUsI TeCcTUpoBaHHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoruecsi, UMeOIIMe aKaJeMUUYecKyr 3aJlo/DKeHHOCTb BC/Ie[CTBUE TPOITyCKOB
3aHATHA 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/bTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/S YCIeBaeMOCTH CJIy>KaT OCHOBOW [is [IOMyCKa K
sKk3ameHy/auddepeHLIMDOBaHHOMY 3aueTy M0 yueGHOW JUCIUIIMHE BO BpeMsl MPOXOXKAeHUs
IIPOMEeXYTOUHOM aTTeCTarjuy.

11.5. MeToauueckre yka3aHUs /il 0OyUYaromMXcs 10 TIPOXOKIAEHUI0 TIPOMEXKYTOUHOMN
aTTecTalyu.

[TpomexyTouHasi ~ aTTecTaruss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEXKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucuuruiiHe. OHa BK/IHOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHbIX OO0ydJaroluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
NIPUMEHSITb UX /ISl pellleHus] TIPaKTUUeCKWX 3a/iay. OJK3aMeH, Kak TpaBuio, MPOBOJAWTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILIO», «y/I0BJIETBOPUTETEHO», «HEY/I0B/IETBOPUTETHHOY.

- guddepeHMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcs TIPU W3yUeHUM JUCLIMIUIMHGBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayUYHO-UCC/IeI0BAaTeTLCKUX PA0OT U MPOX0XK/I€HUH TTPAKTHK C aTTeCTAl[MOHHOM OIIeHKOH
«OTJIMUHO», «XOPOLLIO», «YJOBJIE€TBOPUTE/ILHO», «HEYOB/IETBOPUTE/IEHO».

YcioBus TiosiyueHust OMycKa K 9K3aMeHy wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCAHbI
Bm. 11.5.2.

11.5.1. bannpHO-pelTUHIOBast cucTeMa U (hOpMHpPOBaHUe UTOTOBOU OLIEHKHU.



PernameHT mnpoBefleHMs TeKyLero KOHTpOJI, IIPOMEXYTOUHOM arTeCcTaliuM |
OLIeHWBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PEeUTUHT TI0 AucuuruHe «®Pusmka» B ceMmecTtpe cocrtapiser 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asyIOB 1O BUAaM yu4eOHOM /iesTe/TbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMa/bHbIN 6asl Ha MpoMeKyTouHOoU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6aiioB TEKYIIEr0 KOHTPOJIS

No Bu yueOGHOM ieaTeTbHOCTH MakcumanbHbIA 6a
1 | JTabopaTopHBIe pabOThI 40
2 | TectupoBanue B cucteme LMS I'YATII 30

Utoro: 70

11.5.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaljuu.

O6s13aTeNTbHBIM YCJIOBHEM JIJISI TIOJTyUeHHUs OTyCKa K 3K3aMeHy/AuddepeHLUpOBaHHOMY
3a4éTy SIB/ISIETCS yCIlelliHasi c/jlaua He MeHee 75% yabopaTopHbIX paboT, a TakKe MPOXOXKIEeHHe
TectupoBaHusi B cucteme LMS I'YAII c oLieHKON He HWXe «Yy/IOBJeTBOPUTe/bHO». JIulja, He
BBITIOJIHUBILIME [JaHHbIE YCJIOBUS, HE JOMYCKAKTCS K MPOMEXXYTOUHOM aTTeCTalii U CUATArOTCS
UMEIOIIUMH  aKaJIeMUYeCKyl0  3a/0/DKEHHOCTb, KOTOPYIO HeoOXOAMMO  yCTpPaHWTb B
yCTaHOBJ/IeHHbIe Kadeapoil CPOKH.

J171s1 TIO/TyYeHUs] UTOTOBOM OLIeHKU «X0poIio» Wi « OT/IMYHO» 00yJaroIuiics: o0si3aH:

- BBIMO/HUATSH ¥ 3auTUTL 100% s1abopaTtopHbIX paboT;
- Habpath He MeHee 16 GamoB (u3 30) 3a 37EeKTPOHHOE TECTUPOBaHHWe B cucTeme LMS
I'YAIL

[Ipy HeBBITIONIHEHUH XOTSI Obl OIHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi WUTOTOBast
OlLIeHKa, He3aBUCUMO OT 0asijioB, TMOJyueHHbIX Ha 3K3aMeHe/nnddepeHIIMPOBaHHOM 3auéTe, He
MO>KeT TMPEeBbIIIATh «Y JOBJIETBOPUTETHLHO».

OK3aMeHallMOHHbIM OWIeT BK/IOUaeT JBa TEOPeTHYeCKUX BOMpoca (OLIEHUBAKOTCS
MakcuMyM B 10 6a/iioB Kaxkblii) M OAHY 3ajauy (orjeHHBaeTcs MakcumyM B 10 6aios).
WtoroBasi oleHKa MO AUCLUIUIMHE (OPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX W
9K3aMeHal[MOHHBIX 0a/l/loB C TOC/IeAYIOUMM TepeBoJOM B aKaZleMUUecKyr  LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tab6suia 21 — Ilkana epeBoia UTOTOBOM CyMMbI Ga/iJIoB B OLIEHKY

VToropasi cymma 6asiioB OrjeHKa
85—100 «OtnuuHo» (5)
70 — 84 «Xopoto» (4)
55-69 «¥Y 10B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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