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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rporpammy OakasiaBpyaTa I10 HarpaB/ieHHIo MoAroToBKY/ crierianbHocT 12.03.05 «Jla3epHast
TeXHHKAa M Jla3epHble TEeXHOJIOTMW» HallpaBJeHHOCTHW/crelanu3anuy «JlasepHass TexHUKa U
Jla3epHble TeXHOJOTUW». [ucLunivHa peanusyetcsi Kadeapoi «Ne3».

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

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble U OOIerH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4YeCKOro aHa/u3a U MO/le/IMPOBaHKS B MH)KeHepHO! /leITe/IbHOCTH, CBSI3aHHOM
C MPOEeKTUPOBaHMEM, KOHCTPYHMPOBaHHWEM U TEXHOJIOTUSIMY TIPOM3BO/CTBA JIa3ePHOW TeXHUKU»

OITIK-3 «CnocobeH TPOBOAWTE JKCIEpUMEHTalbHbIE HCCIeOBAaHUS W H3MEpeHwUs,
oOpabaThIBaTh W TIPE/ICTAB/ISTh MOJIyUeHHbIE JAHHBIE C YUeTOM CIellM(HUKN METO/I0B U CPeZCTB
Jla3epHbIX UCCIe0BaHUM U U3MepPeHU»

Cofep>kaHe JMCIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKy.

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpyBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mporjecca: JeKLiH, 1abopaTopHble paboThl, MPAKTUUECKHe 3aHSATHS, CAMOCTOSITe/IbHAs
paboTa oOyuaroIrierocs.

[TporpaMMoil [UCLIMIUIMHBI TIPeAyCMOTPEHbI Crefyoljue BHUbl KOHTPO/S: TeKyL[Ui
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMeXXYTOUuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMpOBaHHOTO 3auéTa (2 ceMecTp), 3K3ameHa (3 cemecTp).

OOmasi TPyZ0eMKOCTb OCBOEHHS JUCLMIUIMHBI COCTaB/isieT 13 3auéTHeIX equHuUL, 468
4acos.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

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

TeXHUYEeCKUX NUCLUIIINH.

1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHAWKATOPOB UX OCTVKEHUS

Kareropus (rpynna)
KOMIIeTeHLIUU

Kop v HaumeHOBaHMe
KOMIETeHLIUU

Kop 1 HaumeHOBaHMe UHVKATOpa
JIOCTY)KEHUS] KOMIEeTeHL[UU

Oo61enpodeccruoHambHbIE

KOMIIeTeHI1H

OIIK-1 CriocobeH
TIPUMEHSITh
eCTeCTBeHHOHayUHbIe
1 00IIIerHKeHepHbIe
3HAHUSI, METOZbI
MaTeMaTHueCcKOro
aHamM3a u
MO/Ie/TMPOBaHUs B
VH)XKeHepHOU
JesITeTbHOCTH,
CBSI3aHHOM C
TIPOEKTUPOBAHKEM,
KOHCTPYUPOBaHWEM U
TEXHOJIOTHUSIMU
TIPOM3BO/ICTBA
Jla3epHOM TeXHUKHU

OIIK-1.Y.1 ymMeTb IpUMeHATb 3HaHUs
eCTeCTBEHHbIX HayK U 00IieMHKeHepHbIe
3HaHUS B UH)XKeHEePHOU J1esITeJIbHOCTU U
IIpaKTUKe

Oo61enpodeccruoHambHbIE

KOMIIeTeHIHU

OIIK-3 Criocoben
TIPOBO/TUTH
9KCIIepUMEHTA/IbHbIE
HCCIIeIOBaHUS U
H3MepeHus,
obpabaTbiBaTh U
MIpe/ICTaB/ISATh
TOJTyYeHHbIe JJaHHbIE
C y4eToM crieliuuku
METOZIOB U CPe/iCTB

OIIK-3.3.1 3HaTb COBpeMeHHbIE METOAUKHU
1 0060py/J0BaHMe /1/1sl IPOBe/IeHNsT
9KCTIepUMEHTa/IbHBIX UCCTIe[JOBaHUHN U
V3MepeHui

OIIK-3.Y.1 ymeTb 06pabatbiBaTh 1
TIPe/ICTaB/ISATh MOTyYeHHbIe
9KCTIepUMeHTaIbHbIe JJaHHbIe J1J1s1
MoJTy4eHust 000CHOBaHHBIX BBIBO/IOB
OITK-3.B.1 BnazeTh MeToZaMu 00pabOTKH

Jla3epHBIX pe3y/abTaTOB SKCIIePUMEHTaTbHBIX
HCC/IeIOBaHUM 1 WCCIefIoBaHUM U U3MepeHui
V3MepeHun

2. Mecto gucuurivHel B cTpykrype OI1

OucuuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee TIPUOOPeTEHHBIX 00YJarOLUMUCS
TIPY U3yUeHUU CJIeAYIOIIUX TUCIUITINH:
- «Maremartvka. AHaIMTHYECKas TeOMeTpYs U IMHeHHas aarebpa»,




- «Maremarrka. MareMaTUYeCKHU aHaIN3»,
- «Marematyka. Teopusi BeDOSITHOCTEN ¥ MATeMaTUYeCKast CTaTUCTUKAY.
3HaHUs, TMOJyYeHHble MPU K3yYeHUM MaTepuasa JaHHOW [UCLMIUIMHBI, UMEHT Kak
CaMOCTOSITe/IbHOE 3HaueHue, TaK U UCTIOJIb3YOTCA MPU U3YUeHUH APYTUX JUCLUTLIUH:
- «DJEKTPOTeXHUKA»,
- «MaTtepuanoBejieHUe»,
- «DJIEKTPOHUKA».

3. OObeM U TPYA0EMKOCTh JTUCIUTTTHHbI
HNanHble 06 001leM oO0beMe AUCIMIUIMHBI, TPYOEMKOCTH OT/e/TbHBIX BUJOB yueOHOM
paboTHI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaMm) Tpe/iCTaB/ieHbl B
Tabsuie 2.

Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIUTITUHBI

. Tpy0eMKOCTb 110 ceMecTpam
Bu, yuebHO# paboThl Bcero Nol No2 Ne3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 12/ 430 4/ 144 3/ 108 5/ 180
3E/ (uac)
W3 HUX uacoe npakmuyeckoli n0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipaktAueckue 3aHstus (I13), (yac) 51 17 17 17
naboparopHsle paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 90 54 36
CamocmosimenbHas paboma, Bcero (Jac) 138 22 40 76
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9K3. ndd. 9Kk3.
I3.) 3:.;1;:3., 3au.

4. CopeprxaHve JUCLUITIMHBI
4.1. PacnpezeneHue TpyJ0eMKOCTH JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITH.
Pa3ziesibl, TeMbI JUCLIUTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCLUATIIMHBI, UX TPYAOEMKOCTh

I3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Jlekuuu

Paznensl, TeMbl IUCITUTTUHBI
fienb, amct (uac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. D1ieMeHTbl KHHEMaTHKH.
Tema 1.2. [lIuHaMuKa MaTeprabHOW TOUKHU U
TMOCTYTIaTe/IbHOTO JIBM)KEeHUsT aOCOMIOTHO TBEP/IOTO
Tena.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MEXaHUKE.
Tema 1.4. [luHaMuKa BpalliaTe/IbHOI'O JBUKEeHUs
abCoIOTHO TBEPAOTO Tesa.
Tema 1.5. TaroreHue. Dy1eMeHThI TeOPUU TTOJIS.
Tema 1.6. PesATUBUCTCKasA MeXaHUKa.

11 6 6 8




Paspgen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apmoHUYeckre KonebaHusl.
Tema 2.2. 3aryxatoriue KoysebaHusl.
Tema 2.3. BoiHY>KeHHbBIe KOe0aHusl.
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [IpumeHeHue ¢HU3MKK KosiebaHU U BOJIH B
TeXHUKe.

11

Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (U3NKHU U
TepMOANHAMHUKH.
Tema 3.1. MonekynsipHO-KWHeTHYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpMeHeHre MOJIEKYISPHOU (PU3UKU U
TePMOJVHAMUKU B TEXHUKE.

12

Nroro B cemectpe:

34

17

17

22

Cemectp 2

Paszpen 4. DeKTpocTaTUKaA M 3aKOHBI ITIOCTOSTHHOI'0
TOKa.
Tema 4.1. DyieKTprUeckoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpUUecKoe 1oJjie B JU3/IeKTPUKaXx.
Tema 4.3. [IpoBOAHUKM B 3/1IEKTPOCTaTUUECKOM T10JI€.
Tema 4.4. DHeprus 371eKTPUUeCKOro IoJIsl.
Tema 4.5. TTocTOSIHHBIN 371€KTPUYECKUH TOK.

11

13

Pa3pgen 5. MarneTusm.
Tema 5.1. MarauTHoe 1ojie B BaKyyMe.
Tema 5.2. DyieKTpOMarHUTHast UHAYKLYS.
Tema 5.3. MarHutHoe 110/1e B BellleCTBe.
Tema 5.4. OcHoBBI Teopur MakcBesuia st
3/1eKTPOMAarHUTHOTO T10Jisl. DJIeKTPOMarHUTHbIE BOJTHBI.
Tewma 5.5. [IpyMeHeHre MarHeT3Ma B TEXHUKE.

11

13

Pa3pen 6. OnTuka.
Tema 6.1. lnTepdepeniius ceeta
Tema 6.2. Indpaxuus cBeta.
Tema 6.3. BzaumogencTBue 3/1eKTpOMarHATHBIX BOJIH C
BellleCTBOM.
Tema 6.4. ITonspusanus ceeta.
Tema 6.5. [IpyuMeHeHMe ONTUKU B TEXHUKE.

12

14

Wtoro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerioBoe U JIFTOMUHECLIEHTHOE U3Jly4YeHUe.
Tema 7.2. ®@oTo3¢deKT 1 ero nprMeHeHue.
Tema 7.3. D¢pdextr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/IIPHBIX Y BOTHOBBIX
CBOMCTB 3/1IeKTPOMarHUTHOTO U3/Ty4YeHHs.
Tema 7.5. Ontuyeckast IMpOMeTpPUs.

11

25




Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3NKH aTOMOB,
MOJIEKYJ/I U TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KoprnycKy/isipHO-BOJIHOBOM Ayaivi3M CBOUCTB
BeljecTBa. BosHel fie Bpoiins.
Tema 8.3. CooTHOIIeHHe Heompe/ie/leHHOCTeN
Iefizenbepra.
Tema 8.4. BonHoBasi GyHKLIUS U ee CTaTUCTAYECKUM 11 6 6 25
CMBICII.
Tema 8.5. O61jee ypaBHeHue LlIpesuHrepa. YpaBHeHUe
[IIpeauHrepa A1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Perienuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKY/I.

Pa3pen 9. ®u3uka aTroMHOro sipa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PajioakTHBHBIN pacmaj,. 12 5 5 26
Tema 9.3. fiepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTHULIbL.

WToro B cemecTpe: 34 17 | 17 76

Wroro | 102 | 51 | 51 0 138

[lpakTueckass TMOATOTOBKA 3aK/IKOYaeTcsi B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayued
npo¢eCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSITUM.
Copiep>kaHuie pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITUI TIPHUBeZIeHO B Tabsile 4.

Tabsmiia 4 — CofiepkaHue pas/ieioB v TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3zena Ha3sBaHue u cofiep>xaHue pa3/ie/ioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMU.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. CucteMa
oTrcueta. KuHemaTHKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaua
KUHEMaTUKA MaTepuaJbHOM TOYKU. TpaekTopus, AJMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnbHOe M BpalljaTe/bHOE ABMXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHUs.
YroBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUUH TIPU BpalllaTe/IbHOM JIBMKEHUHU.

Tema 1.2. [JluHamuka mamepuanbHOU MOYKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbtoToHa. VIHepuuasibHbIE
cucteMbl OTcuéTta. BTopoii 3akoH HeioToHa. Tperuii 3akoH HbroTOHa.
[IpyHimn otHocuTesnbHOCTU ["amunes. Cuibl: ynpyrde Cuibl, CUJIbI
TpeHus. [IpakTrueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKYA MaTepuajibHOW TOUKd. [loHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp macc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKEHUs Tesa
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIMeCs] BeJIUUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHUCTeMBI.
[ToreHianbHas 3Heprus BO BHelllHeM IToJie cuil. IloTeHiuanbHas sHeprus
B3auMogeicTBus. CBsi3b MeXJy TMOTeHLMaJbHOM 3Heprues U mosem
KOHCEpBAaTWBHBIX CWJI. 3aKOH COXpaHeHWsl MeXaHWYeCKOM SHeprum.
OHeprusi ympyrod JedopManyy. YCIOBUsI paBHOBeCHS MeXaHUUeCKON
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue JByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHVWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT uMIy/ibCa TBepZAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UXMCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  JUHaMUKU
BpalllaTe/lbHOTO JIBWKEHUsl TBepAoro Tena. KuHeTnMueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. Taeomenue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCcemMupHOro TtaroteHus. Cunma Tsokecth M Bec. HeBecomocts. [lose
TSTOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie TsroteHus. [loTeHman
nosns TAroteHus. Kocmuueckue ckopoctd. HenHepryasnbHble CHUCTeMBbI
orcuera. CUIbI UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqanbHOM TeOpUU
OTHOCHUTEJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBal, ero  HWHBAapUAHTHOCTD.
PengtuBucrckui  umnynbCc. OCHOBHOE ypaBHEHME DeISITUBUCTCKOU
JvHamMuKW. KuHeTuyeckasi 5Heprusi pensiTUBUCTCKOM yYacTulibl. CBA3b
Maccel ¥ 3Hepruu. CBsi3b MeXX/ly SHepruer ¥ UMIYJ/IbCOM YaCTHULIBI.

Paznen 2.

KosiebaHus 1 BOJTHBI.

Tema 2.1. I'apmoHuueckue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHui. MexaHnuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUYECKUit
octiATop. [Ipy>KUHHBIN, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBobOo/iHBIE TApMOHMUECKHEe KOoebaHus B Koie0aTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKHX
KosebaHWM OJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/IIPHBIX Kojiebanuii. JJuddepenipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii 1 ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUUTY/ia U (pa3a BBIHYK/I€HHBIX
Konebanuii. Pe3onaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii ¥ ero pemieHue. BosiHOBbIe Tmiporiecchl. [IpogosbHbIE |
roriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryimieli BosiHbL. @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiuMe BOJIHBL. 3BYKOBbIe BOHBI. D¢ ekt [lornepa B aKyCTHKe.
YnbTpasByK U ero np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku konebaHuil u 801H 8 mexHuke. IIpumepsl
rpuMeHeHust GU3NKHK Kosie0aHWM Y BOJTH B TEXHHUKE,

Paznen 3.

OCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOJAMHAMHKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOedabHbIX 2d308.
CTraTucTUUeCKUi W TepMOAUHAMUYeCKUd MeToAbl. OMbITHbIE 3aKOHbI
ujeanbHOro rasa. YpaBHeHue KiarnelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHUE MOJIeKYJ/IIPHO-KUHEeTUUYECKOM TeOpUHU UZea/bHbIX ra3oB. 3aKOH
Makcsesia 0 pacripefie/ieHU MOJIEKY/ U/iea/IbHOTO rasa o CKOPOCTSIM U
JHEprusiM  TeIJIOBOTO  [BWKeHusi.  bapomerpuueckas  ¢opmyra.
Pacripesienenvie bonbiMaHa. CpejjHee YWCIO CTOJKHOBEHWM W Cpe/IHSIS




JvHa — cBoOofgHOTO  Tipobera  mosekyn.  OrmnbITHOe — 0OOCHOBaHHe
MOJIEKYISIPHO-KUHETHUYEeCKOU TeOpUH. ABnenus repeHoca B
TepMO/IMHAMUUECKMX HEPABHOBECHBIX CUCTeMaX. Bakyym U MeTOAbl ero
nosiyueHusi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOUHaMuku. Yucio cTerneHer CBOOO/bBI
MOJIeKyJIbl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHepruy I0 CTereHsIM
cBobozbl Mosekyn. IlepBoe Hawano TepMofguHamMuKM. Paborta rasa ripu
n3MeHeHUH ero obbema. TerioeMKoCThb. [IpyMeHeHHWe IepBOro Hauasa
TEePMOAMHAMUKHY K H3ormpoiieccaM. AzuabaTHeii riporjecc. [1osMTpornHbIi
nporjecc. O6paTuMble U HeoOpaTuMble Tpoljecchl. Kpyrosoii mpotiecc.
OHTpONUs, ee CTaTUCTUYECKOe TOJIKOBaHUE U CBSA3b C TePMOAUHAMUUYECKON
BepOSITHOCTHIO. BTOpOoe Hauasno TepMojvHaMUKU. TeruioBble ABUraTeNn U
xoJsiopunbHble MatuHel. [ukn Kapao v ero KITI f1s uaeansHoro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl W TOTeHLUWanbHasi SHepPrus
MEXMOJIEKY/IIPHOTO  B3aUMOJEeNCTBUsA. YpaBHeHue Ban-nmep-Baanbca.
N3orepmbl  Bau-gep-Baasibca u  ux aHanu3. BHyTpeHHSIS 3Heprus
peasibHOTO ra3a. dpdexT [xoyns-TomcoHa. CxKKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoOeKyaAApHOU C(DUBUKU U MepMOOUHAMUKU 8
MmexHuUKe.

Pa3nen 4.

JJIEKTPOCTaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
371eKTpUUeckoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe ioJie.
HanpskeHHOCTh  3/1eKTpOoCTaTUYecKoro mnosig. I[IpyHiumn cyrneprio3unuu
sneKTpocTatiueckux Tosieid. Ilosme pgumosisas. Teopema T'aycca pans
3/IeKTPOCTaTUYeCKoro Iosisg B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEeKOTOPBIX 3/IeKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKysiys
BEKTOpa HalpsUKeHHOCTH  3/IeKTpocTrathueckoro mnosd.  [loreHuuan
3/1eKTpPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT IOTeHLyaa.
OKBUIOTeHLMa/IbHbIe TIOBEPXHOCTU. Bblunc/ieHre pasHOCTH MOTeHLUaioB
T10 HaNPsPKeHHOCTH T10JIS.

Tema 4.2. Dnekmpuueckoe nose 8 dusneKmpukax. TUIbl [AU3/1eKTPUKOB.
[Tonspusanus ausnekTpukoB. [Tossipu3oBaHHOCTL. Harnps>keHHOCTh 1071 B
JUSJIeKTpUKe.  JyeKkTpuueckoe cmeljeHve. Teopema Taycca s
3/1eKTPOCTaTUYeCKOro 110/ B AU3J/IeKTPHKe. Y C/IOBUS Ha TpaHulie paszesa
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpo8OOHUKU 8 3/eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
yeZMHeHHOro IpOBOAHUKA. KoHAeHcaTopbl. DHeprus CUCTeMbl 3apsi[ioB,
yeZJMHEeHHOr'0 POBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 31eKMpu4ecko20 noss. DNeKTPUUeCKUM TOK, CUla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpspKeHue.

Tema 4.5. TIlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owa.
CorpoTuB/ieHre IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. I[lpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX Liereil.

Pazpgen 5.

MarneTusm.

Tema 5.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle M €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTry  MarHMUTHOro nions. 3akoH Awmmepa. BsaumogeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi TOCTOSIHHas. EJWHUIBI MarHWTHOU
WHJYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIKYyLerocsi 3apsiia. [JlelicTBMe MarHWTHOTO TMOJS Ha JABWKYLIMNCS




3apsA. [IBrkeHue 3apspKeHHBbIX YaCTUL] B MarHUTHOM I10j1e. Y CKOpUTeJIU
3apspkeHHbIX uactul. O¢dekrt Xosmna. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHble M0/l COJIEHOWJAa U TOPOUJa.
[ToToK BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 1o mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas UHOyKYusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAyKUMK (omnbiTel Papasiest). 3akoH Papajess U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 3Hepruu. BpailleHue paMKyd B MarHMTHOM moJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMouHAyKLus. Toku mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 5.3. MacHumHoe none 6 egeujecmee. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHeTusM. HamarHuueHHOCTb.
MaruuTtHoe 1ojie B BellleCTBe. Y(JIOBUS Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKu U KX  CBOWCTBa. [Ipupoga
(dheppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 0451 316KMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrpuueckoe riose. Tok
cMelleHusl. YpaBHeHuWs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
OKCIlepyMeHTalbHOoe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrus U
HMMITYJ/TIbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3yueHre AUMoJis.

Tema 5.5. IlpumeHeHue MmazcHemu3ma 6 mexHuke. IIpuMmeHeHune
3/IeKTPOMAarHUTHBIX BOJIH. [IpyMeHeHVe MarHeTu3Ma B TeXHUKe.

Pa3nen 6.

Omnruka.

Tema 6.1. HumepcpepeHyus cgema. Pa3BuTue TpejcTaBIeHUN 0 MpPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniivs cBeta. Metoasl HabmoeHUss WHTep(epeHIMd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHre UHTepdepeHLIUH
CBeTa.

Tema 6.2. ugppakyus ceema. IpuHuun [toiireHca-®dpenHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [Iudpakims OpeHesns
Ha KpYyIJIOM OTBepCTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOM
mem. [dudpakuys PpayHrodepa Ha AUPaAKLMOHHOM — pelleTke.
[IpocTpaHcTBeHHasi  pelileTka. PaccesHue cBeta. [udpakims Ha
MpOCTpaHCTBeHHOU peliieTke. ®opmyna Bysbda-bparros. Pa3pernatoriias
CTIOCOOHOCTH ONTHYECKHUX TTPUO0pOB. TToHsATHE 0 Tonorpaduu.

Tema 6.3. BzaumooOelicmgue 31eKMPOMA2HUMHbIX B0/H C 8eljeCmeoM.
HOucnepcusi cBeTa. DJIeKTPOHHasi Teopusi fucriepcyy cBeta. [lorsoijeHue
(abcopbrust) cBeta. Dddekt [doriepa. U3nyuenue YepeHkoBa-Basuosa.
Tema 6.4. INonspuzayus ceema. EcTeCTBeHHBIN U TMOMSIPU30BAHHBIN CBeT.
[Monsipuszaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOliHOe mnyuenpernomieHue. [Tossipu3aljioHHbIE TIPU3MBI
U TNOJApPOUAbl. AHamu3 II0/pU30BaHHOrO cBera. VICKycCTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre NI0CKOCTU MOsSIpr3aLvu.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazpgen 7.

KBanroBas onruka.

Tema 7.1. Tennogoe u /MOMUHECUEHMHoe u3/iayueHue. Buabl v3nyuyeHus.
TeryioBoe u3nyyeHHe W ero xapakTepuCTHKHU. 3akoH Kupxrodga. 3akoHbI
Credana-bonbimana u cMenleHusi Buna. ®opmynel Panes-IkuHca H
ITnaHka. JIroMUHeCLIeHIHS.




Tema 7.2. @omosgpgpekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
3¢dexTa. 3aKoHbl BHellHero (GoTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddeKkra. IKCriepruMeHTabHOe TIOATBEP K/[eHe KBAaHTOBbIX
cBolcTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 7.3. Dppekm KomnmoHna. JHeprusi © umny/abC ¢otoHa. [laBneHue
ceTa. ekt KomriToHa 1 ero ssieMmeHTapHasi TEOpUsl.

Tema 7.4. [EOuUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1eKMPOMACHUMHOR20 U3/MyUYeHUSs].

Tema 7.5. Onmuueckass nupomempusi. TerioBble WCTOYHWUKM CBeTa.
Metozpl ¢uKcalMM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUUECKON
MTUPOMETPUH.

Pa3gen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3epdopga. JluHeliuatbiii crieKTp aTomMa Bojjopofa. I[Toctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/Ho80l Oyanusm ceoticmg sewjecmed. BosiHbl
Oe Bpolina. HekoTopble cBOMCTBa BOJH /e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue ILlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSIHULL.

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCcMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaekya. IIpuHLurI
MIPUYMHHOCTY B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU TIPSIMOYTO/MBHOM «IOTEHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». IIpOXO’K[eHHe YaCTHI[bl CKBO3b
MOTeHLMabHbIN H6apbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUN OCLIW/IJISITOP B KBAaHTOBOW MexaHHWKe. ATOM BOZOpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3IMuuMMOCTH
TOXJeCTBeHHbIX yacTtull. [IpuHumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe T1O0 cocTossHusIM. [loHsiTe 00 SHEepreTUYeCKUX YPOBHSIX.
MovnekynsipHble  CrieKTpel.  KOMOWHaIlMOHHOe — paccessHWe — CBeTa.
[Tornowjenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBBIe reHepaTopHI (J/1a3ephl).

Pazgen 9.

®du3nKa aTOMHOI0 sAApa.

Tema 9.1. Ceolicmea amomHbix sidep. Pa3mep, cocTaB U 3apsii aTOMHOTO
anpa. MaccoBoe ¥ 3apsifioBoe uMcia. JledeKT maccel U 3HEprus CBs3U
sapa. CnuH sijpa M ero MarHUTHBIM MOMEHT. fljepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoakmueHbili pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUAbl. 3aKOH pajvoakTUBHOro  pacriaga. [lpaBuna  cmeleHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. HewtpuHo. ['amma-
V3J/lydyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJIOLeHre raMMa-Uu3/IyyeHus
(odbdekr Meéccbayspa). Meroabl  HaAOMIOZEHHST W PErHMCTpaLvy
PaIMOaKTUBHBIX M3/Ty4YeHUU U YaCTHLI.

SAnepHble peakiMu Y UX OCHOBHbIe THUIIbIL. ITo3uTpoH. Bera-tunroc-pacrnag.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SpepHble peakuu TOJ JeUCTBHEM
HeUTPOHOB. Peakuus penenus sapa. Llennas peakuus penenus. Ilonsarue o
siiepHoM SHepretuke. Peakiusi cuHTe3a aroMmHbIX sifep. IIpobsema




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
UX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TuMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTvll. YacTulbl ¥ aHTU4YacTULibl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uYactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

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

Tabsuia 5 — [MpakTHuecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmel . [IPaKTUYeCKO | paszen
TeMbl mpakTUYeCKUX TpynoéMKOCTb, o
1/ N MpakKTUYeCKUX U a
3aHSATUA ” (4ac)
m 3aHATUN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHematuka v fuHaMUKa
1 A Penienue 3amau 6 1
MaTepuasbHOW TOUKH
XapaKTepHUCTHUKH BOJTHOBBIX
2 P P Perienue 3azmau 6 2
TMPOLeCCOB
MouJiekynsipHO-
3 y/AP Penienue 3amau 5 3
KMHeTHYecKasl TeOpus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
371EKTPUYECKOT0 TOKA
WNHayKUys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemtenue 3amau 6 5
TOJISIX
WuTepdepentms
6 PgeperIp, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemnienue 3amau 6 7
dorosrddext
ATOM BOZOpOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHbie peakuu PerieHue 3azjau 5 9
Bcero: 51

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

Tabnwiia 6 — JlabopaTopHbIe 3aHSITHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No T MpaKTAYeCKO | paszen
/ HaumeHoBaHMe 1abopaTopHbIX paboT* PYAOEMKOCTE /] a
n > (uac) MOATOTOBKH, | AUCLUII

(uac) JIUHBI
Cemectp 1

1 | MawmHa ATBy1a 4 1
2 | Masarauk Makcsesia 5)




3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/yXe 4 2

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTH 5 4
KOH/leHcaTopa

6 Omnpegenenye y/ieflbHOIO CONPOTHUBJIEHUS 4 4
TIPOBO/IHUKA
OnpejeneHvie ropu3OHTaIbHON

7 | cocTaBnsitolei HaMPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs 3eMJIU

8 | Konbua HeroToHa 4 6

Cemectp 3

9 | IIpoBepka 3aKOHOB TeIJIOBOT'O U3/1yUYeHUs! 4 7

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoapdekra

11 Onpejenenye MYPUHBI 3allpeliéHHON 30HbI 5 8
TIO/TYTIPOBOJHUKOB

12 OnpefienieHre SHePrUM aabQa-yacTUl] Mo 4 9
MpoOery B BO3ZyXe

Bcero 51

IMpumeuarue: *membt 1a60pamopHbix pabom Ha cemecmp AGASIOMCA 8APUAMUSHBIMU U ONpedeasiomcst Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuiia 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLIUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBeria 1
3 | Mastauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezienieHe  yCKOpeHWs] CBOOOJHOTO  TafieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpenenenue ko3 duieHTa BI3KOCTU BO3AyXa 3
11 | Onpezenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTtp 2
12 | OnpefiesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpeyiesieHue y/1eJIbHOTO CONPOTUBJIEHUS MPOBOJHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBaHye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MiccneoBanye pe30HaHCA B 37IEKTPUUYECKOM KoJiebaTe/lbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371IeKTPOHa 4
18 OrnpesiesieHVe  TOPU30HTATbHOM  COCTaBJISAIOIIEM  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | VccnenoBanue ructepesuca (heppoMarHUTHBIX MaTepHasioB 5




20 | ViccnepoBanuve B3aMMHOW MHAYKLAU 5
21 | ViccemoBanyie 3/1eKTPUUECKUX KOTeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 371eKTPOHA METO,0OM MarHeTpoHa 5
23 | burnipusma @peHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGMPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNoJIIpU3aLun
29 | BpaieHue mI0CKOCTH MOJIIPU3aliun 6
30 | MarauTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLyiu 6
31 OrnpesenieHve JJIMH BOJIH  CIHEKTPaJbHBIX JIMHUM C  T[OMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto dhoTodddekra 7
34 W3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIIeKTpOMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JYyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezenieHre 3HePryuy anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHye SHepruu -usnyueHus 9
4.5. BelImosHeHHe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcs
Bujibl camocTosiTe/IbHOM paboThI U ee TPYZA0eMKOCTb TIpUBe/ieHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 48 8 14 6
pucuuruinHel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 45 v 13 75
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 45 v 13 75
arrecrauuu (ITA)
Bcero: | 138 22 40 76

5. TlepeueHb yueOHO-METOUUECKOTO 00eCreueHus

TSI CAMOCTOSITeTbHOM pabOoThI 00YUarOIUXCS TI0 JUCIUTUIHAHE (MOZYJIIO)

YueOHO-MeToAMUYeCKHe MaTepuasbl [ CaMOCTOSTe/NbHOM paboThl 00yuaromxcs

yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN




[TepeueHb TIeUaTHBIX M 37IEKTPOHHBIX YUeOHBIX U3/jaHWl TIpHBe/ieH B Tabsuie 8.

Tabmuia 8— ITepeueHb MeYaTHBIX U JI€KTPOHHBIX yUeOHbIX U3[aHUN

KomiuectBo
5K3eMITISIPOB
Uﬁ“j;&)/ oc bubnmorpaduueckast ccblka B 61/(IEPJH(;I;T:KE
3/TIEKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueii ¢pusuku: B 3 1.: yuebHOe mocobue / U. B.
C12 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
MexaHvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe nocobue / T. Y. Tpodumoga. - 94
T76 13-e u3n., ctep. - M.: Academia, 2007. - 558 ¢

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

Pedicum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi Gpu3nka: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e usg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.

e.lanbook.com/book/

507521 OnekTpuuectBo. Kosebanuss W BomHBL. BomHOBas
onTvKa: yuebHoe Tmocobue pans By3oB / U. B.

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

CagesbeB. - 9-e u3f., crep. - CankT-IleTepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTul]. yueOHUK ansi By3oB / U. B.
CaBenbeB. - 16-e u3g., crep. - Cankt-IletepOypr:

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

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YuebOHOe
catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:
Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue gas By3oB: B 5 Tomax Tom 2:
470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH
Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PUIMATIINUT,
aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosab3ogamesetl.



https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

WNpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6
i d=470867 yuebHoe 1iocobue / WM. E. Wpopmos. - 17-e uspg. -
; 3 3 Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
eoretint goemynd: G | 978-5-93208-519-6.
asmopu308aHHbIX
nosb3oeamesneltl.
https://
znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
catalog/product/ nocobue 151 By30B: B 5 Tomax Tom 3: DnekTpruecTBo
549781 / CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢usmku: YueOHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesnell.
https:/
znanium.com/ WNpopos, WM. E. DOnekrpomarHetusm. OCHOBHbIE
catalog/document? )
) 3aKOHbI: yueOHoe mocobue / Y. E. Vipozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eoretm docmynd: G| 1SBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Wpogos, U. E. KBantoBas ¢du3uka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6 .
id=470861 yuebHoe rtocobue / U. E. pozos. - 9-e usg. - Mocksa:
lp 3 3 Jlabopatopust 3HaHwii, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango 17 9
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upomos, U. E. 3azaun mo obujeit ¢dusvke: yueGHOe
catalog/document?
d=476087 nocobue gnst BysoB / U. E. Wpogos. - 17-e usg. -
;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoietint GoCtyd: I | 978-5-93208-513-4.
aemopu308aHHbIX
nosib3oeamesetl.
https://urait.ru/ CaszoHoB, A. b. SfgepHas ¢u3uka: yueOHUK /s
bcode/563653
Pesicum docmyna: ons By30B / A. b. Ca30HOB. - 2-e uU3[., UCIIP. U [OIL -
' Mocksa: U3parensctBo FOpairt, 2025. - 320 c. - ISBN
aemopu308aHHbIX

nosab3ogamesetl.

978-5-534-11829-2.



https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
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

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB
VH(OpMaLMOHHO-Te/IEKOMMYHUKALIMOHHOU ceTH «VIHTepHeT»
[Tepeuenn 3JIEKTPOHHBIX obpa3zoBareyTbHbIX pecypcoB MH(OPMaLMOHHO-
Te/IeKOMMYHUKALIMOHHON ceTh «VIHTepHeT», HeoOXOAMMBIX /[Jii OCBOEHMS AWUCLIUITUHbI
nipuBe/ieH B Tabmuie 9.

Tabmua 9 — TlepeueHb 3/€KTPOHHBIX OOpa3oBaTelbHBIX peCcypcoB HH(OPMALMOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTu «VIHTepHeT»
URL agpec HaumeHnoBanue

https: -sCi .

.ttP s//new-sclence.ru/category/ NurepHeT->)KypHan «HoBast Hayka». Pa3zen dusuka
fizika/
https://openedu.ru/ Ob6pa3oBarenbHasi natgopma «OTKpbITOE

obpa3oBaHHe»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeapsl ¢pusukn ['Y ATl
https://Ims.guap.ru CucremMa AUCTaHIIMOHHOTO 00yueHus: 'Y AIT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCMOMb3yEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTeTbHOTO TPOLiecca Mo AWUCIUATUIMHE.
[TepeueHb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npegcrarieH B Tabure 10.

Tabsmia 10— [TepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

OneKkTpoHHasi HGOPMaILMOHHO-00pa3oBaresbHast cpeia 'Y ATl «VIHTerpupoBaHHast
cpepa obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npukaszom ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Moayned W uX (YHKUMOHA/JbLHOEe Ha3HAueHWe U37I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#éH B 3KCILTyaTaljlio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAITI, uHdopmaius o JUieH3UH Tpe/iCTaB/eHa
10 cchlTKe https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'YAII, uH(popmauusi o JULleH3UM TIpeJCcTaBjieHa 0
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

8.2. [lepeuerb  MHGMOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HWCIOJb3yeMbIX  TIpU
OCYIIIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLieCca Mo AUCIUIIIAHE

[TepeueHb KCIO/IB3yeMbIX HMH(OPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEACTaB/I€H B
Tabnie 11.

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1t HanmeHoBanue
OnekTpoHHBIN Karanor ombmmoreku I'YAIT ¢ moctyriom K 6a3se MOTHOTEKCTOBBIX
1 uspannii (https://lib.guap.ru), goctym yepe3 nuuHbIi KabuHeT ynTarens 6uOIMOTEKN
I'YAII

2 HayuHast ssiektpoHHast 6ubmuoreka «eLIBRARY» (https://elibrary.ru/), moctyn



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

yepe3 JIUUHBIA KaOuHeT uuTarens Oubmmoreku I'YAII, a takke mo IP -azpecam
I'YAIl

3 OBC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 JMUHBI KabOWHET 4dWTaTess
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyma aspokocMuueckux By30B Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y AT

5 9BC Znanium (https://znanium.ru/), AOCTyI uepe3 JIMUHBLIM KaOWHET YHUTaTess
oubmoteku ['YATI, a Taxke o IP -agpecam I'YATI

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

. HayuHast snektponHass Oubimoreka «KubepJlenunka» (https://cyberleninka.ru/),
CBOOOHBIN TOCTYTI

9. MarepuanbHO-TeXHUYecKast Oa3a
CoctaB MaTepHasbHO-TEXHMUYECKOW 0a3bl, HeOOXOAWMOW /s  OCYILeCTBJIEHUS
obpa3oBaTesTbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIpeicTaB/ieH B Tabuie 12.

Tabsura 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropuu
n/ MaTepHaTbHO-TEXHUUECKOU 0a3bl P ayuTop

YuebHast ayguToOpUsl [l 3aHATHM JIEKLMOHHOTO THIIA,
nabopaTOPHBIX — 3aHSATHM, 3aHATHM CEeMHUHApCKOTO TWIIA,
TPYINOBBIX U WHUBHUIYATbHBIX KOHCY/IbTAL[M, TEKYILEero
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTariu.

OcHaijeHre: CreLyali3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpeacTBa oOyueHus, ciyKaliye [jist IpeACTaB/IeHUs yueGHOH ITerepbypr, yi1.
uHpopMary  OOJIBIION  ayJUTOPUH; naboparopHoe | l'actenno, z. 15,
obopysoBaHie (KOMIUIEKT TIpu6opoB s dusnueckux | ayAutopus Ne31-046
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10.

YuebHast ayiUTOpHst [Jisi TPAKTHUECKUX 3aHSATHH, 3aHATUN
CEeMHUHApPCKOTO THIA, /1ab0paTOPHbIX 3aHATHH, TPYIIOBBIX U
WHVBUIya/IbHBIX KOHCY/IbTAlUii, TEKYI|ero KOHTPOJIS U
MPOME)KYTOUHOM aTTeCTaIlyu.

OcHalljeHye: CIrieLMaaM3UMpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

2 cpeficTBa 0OyueHus, CIy»Kaijye J/1s pefcTapieHns yde6Hoii | [letepOypr, yii.
vuHdopMaipy  Gonbmol  aygutopuu;  1aboparopHoe | l'acteso, 4. 15,
obopygoBaHre (KOMIUIEKT TpuOOpoB i (usuueckux | ayauropus Ne31-04s
r3MepeHUi (371eKTPOHHBIN 3aBo/l D/ibBpO Bpoiyias);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10




YuebHast ayguTopusi [/l 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHApCKOro TUIA, TPYIIOBBIX u
VHAVBUAYaNbHbIX KOHCYJ/IbTal[il, TeKYLero KOHTPOJsi U
TPOME)KYTOUYHOM aTTecTaluu.

OcHairleHye: Crielianu3upoBaHHasi Mebenb; TeXHUYeCcKHe
cpeAcTBa 00yJeHus], C/Ty>Kallye [Jjist pe/iCTaB/IeHus yueOHOM
vH(dopMaluu O0/bIIIOM ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUS.

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

YuebHasi ayauTOpUs s TIPaKTHUeCKWX 3aHATUM TUIIa,
71ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMNOBBIX U WHJWBUAYAJbHBIX KOHCYJbTALUi, TEKYIero
KOHTPOJIS1 U TIPOMEKYTOUHOM aTTeCTaluu.

OcHalljeHVe: Criel{UaJM3UpOBaHHasi Mebesb; TeXHUUecKue
cpeAcTBa 00yJeHusi, Cy»Kallye /JIs TIpeJicTaB/ieHust yueOHoM
vHdopMalid  OOMBIION  ayAUTOPUY; naboparopHoe
obopyzoBaHre (MOAy/bHBIE ab0OpaTOpPHbIE YCTAaHOBKU I10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKDOCHCTeMbl; jabopaTopHble paboThl  TIO
BO/IHOBOM onTuke: 1. bunpusma @penens, 2. Kombna
HeroToHa, 3. [Iudpakius naockux BomH, 4. JudpakuyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHve AJIMH BOJH
CTIeKTpa/IbHBIX JIMHUH; 1abopatopHslii ctena UT3-OM-IT-I10
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-04

YuebOHast ayquTopus J1s 1ab0paTOPHBIX 3aHATHM.

OcHalljeHre: CrieUani3vpoBaHHasi Me0esb; TeXHUUYeCcKue
cpencTBa oOyueHus, CIysKallye AJisi TIpeJicTaB/eHust yueOHoH
vHbopmaly  OonblOW  ayauTopuM;  JlabopaTopHOe
obopyzioBaHre (MOAy/bHBIE J1abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, OIIO — 05,
DI1D - 08, PIID — 11, PIID — 12, PII3 — 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOThI IO
BOJIHOBOU onTvke: 1. bumnpusma ®Ppenens, 2. Kosbla
HeroToHa, 3. dudpakuuys Maockux BoJH, 4. JudpakijpoHHas
pewetka, 5. [Tosgpusanus ceera, 6. OnipeziesieHre JIMH BOJIH
CTIeKTPa/bHBIX JIMHUH; m1aboparopusblid ctrens UT3-OM-I1-I10

(OO0 «ITpodobpazoranue» r. KazaHn)).

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, . 15,
ayauropus Ne32-06

YuebHass  ayguTopusi  AJi1  TIPAKTHUECKUX  3aHSATHH,
nabOpaTOPHBIX  3aHSITHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAllUi, TEKYIero
KOHTPOJISL ¥ IPOMEXXYTOUHOU aTTeCcTaljuu.

OcHalljeHre: Criel{UaJM3UpOBaHHasi Mebesb; TeXHUUecKHe
cpezicTBa 00yUeHws, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM
vHbopMaLn OostbILION ayIuTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaauc», . MockBa); 1abopaTopHbie cTeHAbI V-
AYT-TI0, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», I. MOCKBA)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayauropust Ne32-05.




YuebHast ayauTopHs Aisi 1ab0paTOPHBIX 3aHITHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TexXHUYecKue
cpeAcTBa 00yYeHus1, Cy>Kalle /IJis TIpe/iCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMariu  OosbIION  ayauTopuM;  JlabopaTopHoe -
7 | obopyzmoBanue (y1abopatophbiii komruiekc JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble CcTeHb M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
[Tpodobpazosanue, r. Kasanb); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

[TetepOypr, yii.
I'acreno, a. 15,
aymuropust Ne32-03.

10. OtueHouHBIe Cpe/iCTBa [J1s1 MPOBe/|eHKs POMEXXYTOYHOM aTTecTal[uu
10.1. CocTaB OLIEHOYHBIX CpEeACTB [Jisi TPOBeJeHUs MPOMEXYTOYHOU aTTecTaluu
o0yuaroluXxcs 1o JUCIUTUIMHE TIpUBeIéH B Tabsuie 13.

Tabsmiia 13 — CocTaB OLEHOYHBIX CPe/CTB /IJ1s1 IPOBeIeHKs] IPOMEKYTOUHOM aTTeCTal[u!

BI/I,ZL l'[pOME)KyTO‘-IHOﬁ dTTeCTallu1 HepequL OLIEHOYHBIX CpeCTB

CI1CcoK BOIIPOCOB K 3K3aMeHy;
OK3aMeHal|MOHHbIe OUeThI*;
3azauy;

TecTsl.

JK3aMeH

Cr1cox BOIIPOCOB;
MuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TpumeuaHue: *IK3ameHAYUOHHble Buembl (hopmupyromces Ha 0CHoge 8onpocos u 3adau mabauywi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHIMI 00yJaroLMUCs TIpUMeHsieTcst 5-0anibHasi IIKajaa OLleHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHLIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHast  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
WCTI0JIb30BaHUsl KOTOPOMW, YCTaHOBJ/IEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsmija 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OLleHKa KOMITeTeHLIMU

5-6a/UTbHast [IKana XapakTepucThKa ChHOPMUPOBAHHBIX KOMITETEHL I

OO6yyarormicst:

— r/1y00OKO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbII MaTepUal;

— YBEpPEeHHO, JIOTMYHO, TI0C/Ie,0BaTe/IbHO ¥ TPAMOTHO €ro M3/1araer;

— OMUPasACh Ha 3HAaHWS OCHOBHOM M /IOMOJIHUTEIBLHON JIMTEPaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleTe/IbHOCTHIO HallPaB/IeHuUs;

— yMeJi0 060CHOBBLIBAET U apryMeHTUPYeT BblBUTaeMble UM H/eH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/Ia/IeeT CUCTEMOM CITeLMaTU3UPOBAHHBIX TIOHSATHIA.

— MPaBU/ILHO BEINOMHUI 0T 90% 10 100% TeCTOBBIX 3aJaHuii .

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

— TBep/|0 YCBOWJI NPOrPaMMHBIN MaTepuasl, TpaMOTHO U 10 CyILIeCTBY
v3jiaraeT ero, ONupasiCb Ha 3HaHWsI OCHOBHOM JIUTepaTyphl;

— He JIOMyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

— YBSI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbIO
HaTpaBJIeHUS;

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJleeT CUCTEMOW CIeLiMa/IM3UPOBAHHbBIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas I1TKasia XapaKTepyCcTyKa C(hOPMUPOBAHHBLIX KOMITETEHLIMIA

— MIPaBU/ILHO BLINOMHU 0T 70% 10 89% TeCTOBLIX 3aJAHUM .

— 00yuarOIIMIC YCBOMJI TOILKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYIIeCTBY W3/laraeT ero, OMUpasCh Ha 3HAHMUs TOJLKO OCHOBHOM
JIUTepaTyphbI;

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKA ¥ HETOYHOCTH;

— UCTILITBIBAET 3aTPYAHEHUs B IPAaKTUUYeCKOM TPUMEHEeHUM 3HaHU
HarpaB/IeHHus;

— 1a60 apryMeHTHpyeT HayuHbIe IT0JI0KEeHHSI;

— 3aTpyAHsAETCA B (OPMYIMPOBAHUH BBIBOZOB 1 0000II[eHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

— MPABU/ILHO BBIMOIHUAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

«yZOBJIETBOPHUTE/IbHO»

— 00yyYaroluiicss He YCBOW/I 3HAUMUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBeHHble OLIMOKM U  HETOYHOCTH  TpH
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJ/ieHNY;
» — UCTIBIThIBAEeT TPYAHOCTH B MPAaKTUUECKOM NMPUMEHEeHWUH 3HaHUM;
— He MOXXeT apr'yMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He (hopMyJIUpYyeT BLIBOZOB M 000011[eHUH.
— NPABUJILHO BBITIOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO 6bINOAHEHHbIX Mecmosblx 3a0daHull Mosicem
OblMb UIMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHabl.
Bompocs! (3aziaum) Aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.

Tabnwmia 15 — Boripock! (3aaun) /151 3K3aMeHa

Ne [TepeueHb BOMPOCOB (3aZiau) AJisi 9K3aMeHa Koz
/1 P P anat) A WHIMKATOpPa

Cemectp 1

Tesno ABWXeTCS U3 COCTOSTHUSA TOKOSI C TaHTeHLIMa/lbHbIM YCKOPDEeHHeM at =
1 |4 wm/c> u HOpMa/bHBIM ycKopeHWeM an = 3 wm/c2. Haipure BenmumHy | OIIK-1.Y.1
MIOJIHOT'O YCKOPeHUs TeJia a.

HaBOBI/ITe, B KdKUX e€[JWHHLdX HU3MepdaeTcd B CUCTeMe CHtu yrjioBas

2 OIIK-3.3.1
CKOPOCTb U yTJIOBOE YCKOPeHHUe.

[Ipoananu3upyiiTe  OT/IMUMA  CHAeAYIOIUX  (U3MYECKMX  MOJenei:

3 abcomoTtHo TBEpAOe Tenmo (ATT) m MartepuasnbHas Touka. I[IpuBeguTte OIMK-1.Y 1
rnpyuMep, B KOTODOM OJHO U TO XK€ TeJ0 BbICTYNAaeT B KayecTBe
MatepuanbHOM TOUKU U ATT.

[TokakrTe CBSI3b MeXAY JUHEWHOM U yIJIOBOM CKOPOCTbIO MaTepuabHOU

4 OIIK-3.Y.1
TOYKHU.

[Mpoananu3upyiiTe XapakTep TMPSIMOJIMHEMHOTO [BIDKEHUS Tejla [0

c | M3BECTHOMY 3aKOHY ABIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakout nyTb OIK-1.Y 1
TIPOM/IeT Teno 3a ykKa3aHHoe BpeMsi t = 2 c? OOocHy#Te TNpUMeHeHUe U
3aKOHOB, MCI0JIb3YeMbIX [I/Isl PelleHus] 3a/lauM.

5 OObsicHUTe TIPUHIWIT W3MePeHUs BeJMYMHBI CUJIbI, OCHOBaHHBIA Ha OIK-3.3.1
TpeTheM 3akoHe HbroToHa. o

7 [MpuBesuTe mMpuMep, WUTIOCTPUPYIOIIUN [eiCTBUe TpeTbero 3aKoHa OLK-3.Y 1

HrioTona.

KameHnb n1€XUT Ha [JHe COCyZa, MOJIHOCTbIO MOTPY’KEHHBIM B BoAy. Kak
8 | U3MeHUTCS cua JaBjeHusi KaMHs Ha [JHO, eC/iu CBepxy HaiuTh KepocuH | OIIK-3.B.1
(KepocHH He CMeIMBaeTcs ¢ Boon)? OO0CHY#HTe CBOM OTBET.




OrieHuTe 3aBUCMMOCTb CW/IbI BCEMHDHOTO TATOTEHWS OT  MaccChl
B3aMMO/IEHCTBYIOIIUX Te/l U PACCTOsSHUS Mexxay HumMu. OOocHyMTe, Kak
WU3MEHHUTCSI CU/Ia B3aUMHOTO TSATOTEHUsI [IBYX TeJs, eC/IM MacCy OJHOTO U3
TeJl YBEJIMUUThL B/[BOE, a PAaCCTOSIHWE MeXy TeJlaMU — YMeHBIIUTh B /iBa
pasa.

OIIK-3.B.1

10

Cdopmynupyiite, TIpU KaKUX YC/IOBUSIX BBITIOJIHSIETCSI 3aKOH COXPaHEHHSsI
HMMITyJIbCa.

OIIK-3.3.1

11

CpaBHI/ITe 3dlMMCHU OCHOBHOI'O 3dKOHa AWHAMWKH [AJid ITOCTYIATEe/JIbHOI0 U
BpallldaTe/IbHOI'O  BHUXKEHUA. HaﬁAHTe B3dWMMOCBA3HU MEXIYy STHUMHU
3dKOHAMM.

OIIK-1.¥.1

12

[aiite ornpegesieHre paboThI KakK (GU3HUECKON BETUUHMHBI.

OIIK-3.3.1

13

CdopmynupyiiTe, YTO TaKOe MOIIHOCTb Kak (hr3ruecKasi BeJIMUKHa.

OIIK-3.3.1

14

OObsicHUTe, TIOUEMY IIeHTPOCTPeMUTe/bHasi CWja TIpU BpAI[eHUH TI0
OKDY’>KHOCTH He TIPOM3BOJUT PAOOTHI.

OIIK-3.Y.1

15

Wccnenyiite paboTy cusbl, ecid Teslo Maccod m = 1 Kr moj JeicTBueM
HEKOTOPOW CWJIbI U3MEHWIO CBOX CKOpOCTh € b0 = 1 M/c mo v = 3 m/c.
OO6ocHylTe npUMeHeHHe 3aKOHOB, MCI0/Ib3YeMbIX /ISl pellleHus! 3a/jaul.

OIIK-1.¥.1

16

OOBsicHUTe, B YeM COCTOMT pa3IMuie MeXIy KOHCEeDPBAaTUBHbIMU U
HEKOHCepBaTMBHbIMU CUJIAMH.

OIIK-1.¥.1

17

Kakoii kopabnb  [OBKETCS ~ MeJ[jIeHHee -  Harpy)KeHHbIM WM
HeHarpy>KeHHbI - TIPU OAMHAKOBOW MOIIHOCTH aABurarens? OOGocHy#iTe
CBOM OTBeT.

OIIK-3.B.1

18

CdopmynupyiiTe 3aKOH COXpaHeHUs MexaHUuecKou sHepruu. [IpuBenute
TIpUMep BBITIO/THEHHsI 3aKOHA COXPaHeHHsl SHepruHu.

OIIK-3.3.1

19

[an ToHKMI cTep)keHb Maccor m = 120 r u gymHou | = 50 cM, criocoOHbIH
BpalljaTbCsl OTHOCHUTE/IBHO OCH, TIPOXOJMlleld 4Yepe3 ero cepeivHy.
PaccunraiiTe ero MOMEHT MHEepPLMM OTHOCUTE/IbHO YKa3aHHOU OCH.

OIIK-1.¥.1

20

[TokaxuTe Ha mpUMepe TOHKOro cTepxkHs1 AymHoM 20 cm m maccou 30 T,
Kak npuMmeHsieTcsi Teopema llITeiiHepa /711 pacueTa MOMeHTa UHEPLIUU Tell
MpU TepeHoce OCU BpalleHWs C CepeluHbl CTEPXKHS Ha OJWH W3 €ero
KOHI|OB.

OIIK-3.Y.1

21

Kak BeIuMc/IsieTcss KWHeTHYecKast SHeprusi BpailjeHust abCcoJTF0THO TBEep/IoTo
Tena? CpaBHure ¢  dopMy/iol  [AAs  KAHETUUECKOW  SHepruu
MOCTYNATebHOTO [IBHKEHUSI.

OIIK-1.¥.1

22

CdopMynupyiiTe ABa MOCTyAaTa TEOPHUH OTHOCHUTEIBHOCTH DHHINITEMHA.

OIIK-3.3.1

23

CnpaBegiMBa /U B CrieljdanbHOM Teopuu oOTHocutenbHOCTH (CTO)
K/accuueckast ¢opMysia Jjisi KiHeTHueckoi sHepruu E = m*v%/2? Eciu
HEeT, TO KaK PaCCUMTBIBAETCS KUHEeTUYECKasi SHeprus tena corynacHo CTO?

OIIK-3.Y.1

24

Onpezenure, Kak U3MEHUTCS TIepUO/|, KojebaHUM MPY>KUHHOTO MasiTHUKA
TIpYU yBeJIMUeHUH ero Macchl B 2 pasa, a KeCTKOCTHU MPY>KUHbI — B 8 pas.

OIIK-1.¥.1

25

Kak cBsi3aHa JHEpPrus rapMOHHYECKUX KoJiebaHuii ¢ ux aMHHHTYAOﬁ?

OIIK-1.¥.1

26

CpenaiiTe BBIBOJ, IO BOTIPOCY: KakK OyZieT M3MEHSTHCS XOJ, MasTHUKOBBIX
YacoB MpH HACTYIUIEHWM JIETHUX J>KapKuUX JHeW 10 CpaBHEHUIO C
XOOAHBIMUA 3UMHUMH [JHSIMM, €C/IM Yachl YCTaHOBJIEHbI B HEyTeIJIeHHOM
NOMell[eHUH (CTep)KeHb MasiTHUKa MeTa/l/IMueCKui)?

OIIK-3.B.1

27

CdopMynupyiiTe orpeeneHre BOJIHBIL.

OIIK-3.3.1

28

OOmbsicHUTe  pa3nuuve  MeXJy TpOJOAbHBIMH U
MeXaHWYeCKUMU BOJIHAMU.

rnoriepevyHbIMHr

OIIK-3.¥.1




29

NcToyHMK 3ByKa M MNPUEMHUK [ABWXKYTCS JPYr OTHOCHUTEIBHO [pyra Co
CKOPOCTSIMM LMCT U LIP COOTBeTCTBeHHO. CKOpPOCTh 3BYKa B Cpefie paBHa
340 wm/c. IlpoaHanu3upyiTe 3ajauy U ONpeJeIuTe OTHOCUTEeIbHOEe
VM3MeHeHre YacToThl 3ByKa 3a cyeT 3(dekra [Jomnepa. VCTOYHUK WU
TPYEMHUK JIBM)KYTCSI HABCTPeuy Apyr Apyry: vucT = 40 M/c, vrip = 60 m/c.

OIIK-1.¥.1

30

CdopmynupyiiTe, UTO Ha3biBaeTCs CTosiueid BosiHOW. [IpuBeguTe ripumep
CTOSIUEl BOJIHBI.

OIIK-1.¥.1

31

HaszoBuTe OCHOBHBIE IMapaMeTpbl COCTOSIHHUA, KOTOPBIMU OIIMCBIBAE€TCSA
TEPMOJWMHAMHUYECKdS CUCTEMA.

OIIK-3.3.1

32

Ha ofHy uarily BecoB mocTaBuiu O/t0/1ie C ropsiueil BOJOM, a Ha APYTYIO
ypaBHOBellMBatoIue eé rupd. COXpPaHUTCS /M C TeUeHHEM BPEMEHHU 3TO
paBHOBecre? ObocHyiiTe Bar oTBerT.

OIIK-3.B.1

33

YKaKUTe KOJTUYeCTBO CTerieHel CBOOOABI y JKeCTKOW /IByXaTOMHOMU
MoJ1eKy/bl. C KaKMMHU JBVKEHUSIMU OHU CBSI3aHBbI?

OIIK-3.3.1

34

OueHuTe, UyBCTBUTE/ILHOCTh KaKOTO TePMOMETpA BbIllle — PTYTHOTO WU
CrMpTOBOrO (MPU NPOYMX PaBHBIX YCIOBUSIX)?

OIIK-3.B.1

35

a3, HaXOJMLMNACS TIPU TOCTOSIHHOM JfiaBsieHWH p = 100 kIla, u3MeHHT
obovem c V1 =4 m3 1o V2 = 12 m3. [TokaxknTe, KaK pacCUMThIBaeTcst pabora
rasa B TAKOM TIpoLjecce, M HaWIUTe ee BeJIMUKHY.

OIIK-1.¥.1

36

Cpenaiite BbIBOZBI 110 XapaKTepy M3MeHEeHMs! TeMIlepaTyphl rasa Ipu ero
6bicTpoM paciuvpeHud. OTBeT MOsSICHUTE.

OIIK-3.B.1

37

Hepechm/ITe, M3 KaKMX 4aCTeM COCTOUT TeIJIOBAs MalllrHa.

38

OueHuTe cCUTyalUlO: Karvisi MAac/sSsHACTOM JKUJAKOCTU TOMajaeT Ha
TOBEPXHOCTh BOJIbI M pacTeKaeTcsi, 00pa3ysi TOHKYIO TUIEHKy. O0s13aTe/bHO
JIV 3Ta TUIEHKA 3aKPOET BCHO MOBEPXHOCTDb BO/IbI? OOOCHYHTE CBOM OTBeT.

OIIK-3.B.1

39

Ouenure cutyaiuro. YTo 00>KUTaeT KOXKy CUbHEe: BO/ia WU BOZSHOU Tap
OJJMHAaKOBOM Macchl MpY OJHOM U TO# ke Temreparype? ObocHy#Te Barn
OTBeT.

OIIK-3.B.1

Cemectp 3

40

Bo cKo/IbKO pa3 U3MEHUTCS TIOTOK SHePrUy OT HUTU HaKa/JMBaHUS JIAMITbI,
eC/IM yJBOUTH ee Temrieparypy? OO0CHYy#iTe Balll OTBET, ONMMPAsCh Ha 3aKOH
Credana-bosbijMaHa.

OIIK-1.¥.1

41

Pacrionioxxure creAyromye CreKTpajbHble KIacChl 3Be3f] B TOPsJKe
BO3pacTaHust abCo/IOTHOM TemrepaTypbl:<br>A — OGesbie 3Be3pl,<br>G —
xenTble,<br>M — kpacHble,<br>0 — romybsie<br>Hcrionb3yliTe B OTBeTe
3aKOHBI M3/yueHUs] abCO/IFOTHO UepHOro Tesia. OObACHUTE TOMYYeHHYHO
3aKOHOMEPHOCTh M3MeHeHHs I]BeTa.

OIIK-3.Y.1

42

OObsicHUTe TIDUHLUN W3MEPeHUs] TeMITepaTyphbl
ONTUYECKOT0 MUPOMeTpa.

TeJla C TOMOIIbIO

OIIK-3.¥Y.1

43

B kakux eguHuIax cuctemMbl CY MOYKHO M3MepsATb Heprusi GOTOHOB?

OIIK-3.3.1

44

Mo)eT /i BUAMMOE W3/yuyeHHe BbI3BaTb (OTO3(h(dEKT B IUIACTUHE U3
MeTasuia, paboTa Bbixozia KoToporo paBHa 3.5 3B? O6ocHyi#iTe CBOM OTBeT.

OIIK-3.B.1

45

dotoH c AmMHOM BosiHBL A = 97,04 mM paccesiics Ha HeNoJABWKHOM
ysekTpoHe Tmog yriaom 6 = 90°. TlpexanokuTe crocob oripeaeneHust
OTHOCUTE/IbHOIO0 M3MEHEeHUs JIJIMHbI BOJIHBI ()OTOHA MPU KOMIITOHOBCKOM
paccesiHud. PaccuuTaiiTe ero Be/JMYMHY B yKa3aHHOM  Cjyudae.
KomnToHOBCKasi jyiMHa BOJIHBI paBHa 2,426 M.

OIIK-3.B.1

46

ATOoM BOZOpOZIa HAXOAUTCS B OCHOBHOM COCTOSIHMW. Kakou J/IMHBI BOJIHBI
H3/TyueHHe MO’KeT HCIYCTUTh AaHHbI aToM? OOOCHyHTe Balll OTBET,
WCIO/Ib3Ysl TTOCTYJIaThl bopa.

OIIK-1.¥Y.1

47

B uem cocTout rumnotesa gie bpoiinis?

OIIK-3.3.1




O6’LHCHI/ITE, IpHU KAKKWX YC/IO0BHAX MHKPOUACTHULILI IMMPOABJ/IAKOT BOJIHOBEIE

48 | coiictBa. [IpuBeauTe MpuMephbl, TIOATBEp KJatolljie BOJIHOBble cBoicTBa | OITK-3.3.1
YaCTHLL
Byser 1M mMpOSBASTH BOJHOBBIE CBOMCTBA (YTOOMBHBIA MAY TIpU

49 | monasaHUX B BOPOTA IUMPUHOW 7 M, ecu Macca msiua 400 r., a ckopocts - | OINK-1.Y.1
100 km/u? OTBeT 060CHOBATH.

50 CpaBHuTe [nuHY BOJIHBI fe bporng gna maprka maccod mm = 0,2 r u OIK-3.Y 1
MpoToHa Maccoit mp = 1.67*10~%7 Kr, UMeIOIIUX 0/IMHAKOBbIe CKODOCTH V. T
KakuMm  o0Opa3oM 9SHEprus  «HYJIeBbIX  KojieOaHUH»  KBAHTOBOIO

51 | rapMOHMYECKOTO OCLIWJIIIATOpA CBsI3aHa C cootHolteHueMm | OIIK-3.Y.1
HeorpeeieHHocTel I'efizeHOepra?

5o [TocunTaiiTe, CKO/JILKO 5J/IEKTPOHOB MOXXET HaXOAUTbCS B OCHOBHOM OIMK-1.Y 1
COCTOSIHUM B aTOMe.

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

53 | 3arosiHeHa BHellHsisi 2p-000/0uKa. ATOM Kakoro BellecTBa umeeT Takytro | OITK-1.Y.1
3JIeKTPOHHYI0 KOHGUTYpaLUi0?

54 OLleHrTe 1O TOPSAKY BeJWUYMHBI BpeMsl >KU3HM KBAHTOBOI'O COCTOSIHUS, OINK-3.B.1
SHeprusi KOTOPOro xapakrepusyeTcsi pasmbiBaHueM ropsigka AE = 0.1 3B.

MukpouacTuiia 3arepTa B OJJHOMEePHOH MOTeHLUa/IbHON siMe IMPUHOM 1 C
0eCKOHeUHBIMU CTEHKaMH U HaXOJUTCS B COCTOSIHUM C KBAHTOBBIM UMCJ/IOM

55 |n = 1. TlokaxuTe, Kak OIpeJeauTb KOOpAWHAThHI TOYeK, B KoTopeix | OIIK-3.B.1
BEPOSITHOCTh OOHApY>KUTh MMKDPOUACTUIly MakKCHUMaibHa. Halimute ux B
YKa3aHHOM CJlyyJae.

56 KakuM MOkeT OBbITb CIMH UacTHI], KOTOPbIe OMUCHIBAIOTCS CTAaTUCTUKOU OTK-3.3.1
®epmu-/Iupaka? [IpuBeyTe npuMepsbl TAKUX YaCTHLI.

57 OOBsicHUTe, YeM OT/IMUYAETCS XapaKTep 3ario/JHeHUs] COCTOSTHUN KBAaHTOBOU OTK-3.3.1
cucTeMbl (hepMUOHAMH M O030HAMH. o

58 | ConocraBbTe CBOMCTBA CIIOHTAHHOTO M BBIHYXK/IEHHOTO HU3/1yUeHUsl. OIIK-1.¥.1
I[MpeasiokuTe TeopeTHUeCcKoe 0O0CHOBaHUE, KaK U3MEHUTCS TIPOBOANMOCTD

cg | KPEMHHeBOro obpa3lia, eciM B Hero BHEAPUTb HeDOJIbIIoe KOIMUeCTBO OITK-3.B.1
VH/IMeBOW NpuMecH? BaneHTHOCTb KpeMHUsI paBHa 4, BaJIeHTHOCTb UH/NS o
-3.

Jlazep paboTaeT 1o TpexXypoOBHEBOM cxemMe. DHEPIHsi OCHOBHOTO COCTOSTHUSI

60 E1 = -8 3B, sHeprus Bo30yKAeHHOro coctosiiusi E2 = -5 3B, sHeprus OMK-1.Y 1
MeTacTabunbHOro coctosiaust E3= -5.2 3B. Ornpefesiite JIMHY BOJIHBI, Ha T
KOTODO# MPOMCXOAUT paboyee M3nyueHue.

61 Yemy paBHA MOJSpHas TElOEMKOCTb TBEPAOrO Te/la, COLMACHO | g ooy
KJIaCCMYECKOW TeOpUHU TerioeMKOCTH [rononra u [Ttu? o

62 OOmbsicHUTe, KaK KBAaHTOBasi TEOPHS TelJI0eMKOCTH TBEP/Oro Tesa Hebast OIK-3.Y 1
JIOTIOJIHSIeT TeOPUI0 TeIIOeMKOCTH DUHILTEHA.

Bompocsr (3agaun) Asist 3adeta / qudd. 3aueTa rpejcraBiieHbl B Tabuie 16.

Tabnwmia 16 — Boripockl (3aaum) /s 3aueta / audd. 3auera

Ne [Tepeuenn BompocoB (3agay) A1 AuddepeHIPOBaHHOTO 3aueTa Koz

n/n UHAWKATOpa

1 OObsicHUTe (PU3NUECKUIM CMBIC/I LUPKY/ISIMA BEKTOPa HAaIpsKeHHOCTH OIMK-1.Y 1
3JIEKTPOCTAaTUYECKOr0 M0JIs U JOK)KUTE ero noTeHLMa bHbIA XapakKTep.
[IpoaHanu3upyiiTe, KaKk U3SMEHUTCS CHJIa B3aUMOZENCTBUS ABYX TOUEUHbIX

2 | 3apsgoB TMpU UX TMepeHeCeHUM U3 BakKyymMa B OJHOPOAHBIM >kujkuii | OITK-1.Y.1

JIA3NIEKTPHK.




CpaBHUTe pacrpefiesieHHe 3apsiioB B MPOBOJHUKAX U JUIIEKTPUKAx IMpU
TIOMelLeHUU X BO BHELLIHee 3/IeKTPOCTaTHUeCcKoe ToJie.

OIIK-1.¥.1

B kakux emuHuiiax cucreMbl CU usMmepsieTcsl 3/eKTpuueckass eMKOCTb U
JIW3JIEKTpUYeCKasi MPOHULAeMOCTb CpeJibl?

OIIK-3.3.1

Ha3OBI/ITe, KdKHre Be/TMYHHBI HeO6XO,E[I/IMO HU3MEDPUTH HpI/I60paMI/I AJIA
pacueTa SHEPIrrru CUCTeMBI TIJIOCKOI'0 3apsoKeHHOI'0 KOHAEeHCATOopd.

OIIK-3.3.1

PaccuuTaliTe HarpspKeHHOCTh M TIOTEHLMAI 3/IeKTPOCTaTUUeCKOro ToJis B
LIeHTpe KBa/lpaTa, B BepIlIMHAX KOTOPOTO HaXOASATCS UeTbipe OZMHAKOBBIX
TOYEeYHbIX 3apsiza 1o 2 HKJ1, ecsim ctopoHa KBazipara paBHa 10 cw.

OIIK-1.¥.1

Onpepenute, Kakue U3MepUTe/ibHbIe TPUOOpPBI  TIOTpPeOyrOTCS WU
paccuuTaiiTe WX OXKUJaemble TIOKa3aHUWS [/ OmpejesieHdss paboThI,
COBepIlIaeMOli T0J1eM MpH TiepeMeltieHUH 3apsija 5 MKKI Mexxay Toukamu
Pa3HOCTBIO0 NOTeHMa/IoB 12 B.

OIIK-3.¥Y.1

Ornpenenute 3apsj IVIOCKOTO CaoAsHOro (€=7) KOHJeHcaTtopa C
romaaeo  mwiactid 50 cM? U pacCTosiHUEM MexXZy HUMU 1 MM,
TOJK/IFOYEHHOI'0 K MCTOYHUKY MOCTOAHHOr0 HanpspkeHus: 100 B.

OIIK-3.¥.1

BbIunc/iuTe Harpsi>keHHOCTh TI0/1s1 PAaBHOMEPHO 3apsibKeHHOW 6ecKOHeuHOM
TJIOCKOCTH C TIOBEPXHOCTHOU TIJIOTHOCTBIO 3apsiza
2 HKn/M2. Kakve wu3MepuTenbHble [JaTUMKWA TOAOLLIM OBl /st
9KCIepUMeHTaIbHOM (hUKCcalliy 3TOro MoJisi?

OIIK-3.Y.1

10

Ha3oBuTe  OCHOBHbIe  TlapaMeTpbl  W3MepUTeNbHbIX  MPUOOPOB,
HEOOXOAMMBIX /IJI1 9KCTIePUMEHTa/IbHOM TMPOBEepKH 3akoHa Owma st
TI0JTHOM 1[eTIH.

OIIK-3.3.1

11

PaccuuTaiiTe, KakK W3MEHATCS TIOKa3aHWs W/eabHOTO BOJILTMETPA,
MO/IK/TFOYEHHOT0 K K/IeMMaM MCTOYHHMKA TOKA, eC/TM YBeTMUWTh BHeEIIHee
COTIPOTHBJIEHHE 1[ETTH.

OIIK-3.Y.1

12

OmpefienuTe, Kak BbIOpaTh ONTHUMAIbHYIO 3/IEKTPUUECKYIO CXeMy |
npuOOpLl /1T U3MEPEHWs]  y/IeIbHOTO  COTIDOTHBJIEHUST  TOHKOTO
TIPOBO/IHUKA.

OIIK-3.¥Y.1

13

ITokakute Ha rnpumepe MOCTOBOIH CXEMBbI YI/ITCTOH{:I, KdK TIpDUMEHAETCA
MeTO[, 6a]IaHCI/IpOBKI/I MOCTa AJIA oripeae/ieHus Hen3BeCTHOI'o
COTIDOTUBJICHHS.

OIIK-3.Y.1

14

OueHuTe, Kak W3MEHWTCS TIOTPEIIHOCTb W3MepeHHsl 3JIeKTPUUeCcKOoro
COTIPOTHBJ/IEHUSI TIPOBOJHMKA, €C/IM TIPUMEHUTh MeTOJ, amriepMeTpa-
BOJIbTMETPA BMECTO MCIO/b30BaHUsl LIM(PPOBOTO OMMeETpa.

OIIK-3.B.1

15

I/ICCHEAYﬁTe 3aBHCUMOCTh  T10JIe3HOU MOIIIHOCTH, BBIAEHHEMOﬁ Ha
BHEIIIHEM  COIIPOTHUBJ/IEHWH, OT BeJIWYUHBI 3TOro0 COITPOTHUBJ/IEHMA.
BbIBe,I[I/ITe YyC/10BHE, IMTPY KOTOPOM 3Td MOIIHOCTb JOCTHUI'de€T MdKCHUMYyMd.

OIIK-3.B.1

16

PaccunraiiTe cumy ToKa KOPOTKOrO 3aMblKaHWs McTouyHMKa ¢ O/IC 12 B,
eIy 1IpU NOJAK/IFOUeHUH K HeMy pesucTopa C CONpoTuBieHreM 5 OM cua
TOKa B I1eU cocTapsieT 2 A.

OIK-1.¥.1

17

Paccuuraiite KII/I wuctounnka Toka c¢ 3AC 12 B u BHyTpeHHUM
coripotuBjieHreM 1 OM, eC/ivi OH NUTaeT BHELLHIOI0 Lellb CONPOTUB/IEHUEM
5 Owm.

OIIK-1.¥.1

18

OueHWTe  OTHOCUTENBHYH)  TOTPELIHOCTb  BBIUMCAEHUS  TerJIOBOM
MOIIIHOCTH, BbIfIe/iseMOM Ha pe3uCTope, eC/IM CWlla ToKa H3MepeHa
aMIepMeTpoM C TOUYHOCTbIO 1%, a HampsbkeHUe BOJIBTMETPOM — C
TOUYHOCTBIO 2%.

OIIK-3.B.1

19

[IpoaHanu3upyiiTe  XapakTep  [ABWKEHUsI  3apsUKeHHOM — YaCTHULIbI,
BJ/IeTalolleld B OJHOPOJHOe MarHUTHOe TIojie TOJ OCTPbIM YIJOM K
CUJIOBBIM JIMHUSIM.

OIIK-1.¥.1




20

CpaBHUTe MarHUTHbIE CBOMCTBA /la-, Napa- U ¢eppoMarHeTUKOB. Kak oHU
BeyT cebsi TIpU TIOMeIeHHHd BO BHeIIHee HEOAHOPOAHOe MarHUTHOe
rnoJie?

OIIK-1.¥Y.1

21

B kakux eauHuijax cucteMbl CU u3MepsieTCsi MarHWATHas WHAYKIUS,
MarHUTHBIM OTOK U UHYKTHBHOCTb KOHTYpa?

OIIK-3.3.1

22

Ha3oBuTe OCHOBHbIe METOAbl UM TPUHLUMBI 3SKCII€PUMEHTaTbHOr0
HabsrozieHus1 3gdekra Xosia B MPOBOAHUKAX U TIOJTYTIPOBOTHUKAX.

OIIK-3.3.1

23

[Toka)kuTe SKCIIePUMEHTATBHBIN alrOPUTM OTpeZiesieHUsi HaripaBJIeHUs
WHAYKIIMOHHOTO TOKa C TIOMOIIbIO TipaBwia JleHija (Tpu BBUTaHUU
MarHuTa B KaTyIIKy).

OIIK-3.Y.1

24

OrieHHTe TIOTPEIIHOCTb SKCIIePUMEHTAIbHOTO pacyeTa WHAYKTUBHOCTH
peasbHOTO COJIEHOW/IA KOHEUYHOM [JIMHBI, €Cd TPUMEHHUTh K HeMy
dopmysny asisi 6eCKOHEUHO JJTMHHOTO COJIEHOM/IA.

OIIK-3.B.1

25

Wccnepylite  3aBUCUMOCTb, TIPE/CTAB/IEHHYX TIeTJed TucTepes3uca
(eppomarHetrka. Kak Ha OCHOBe TUIOL[a/Id TIET/IM OLIEHUTb paboTy Ha
repeMarHAYMBaHue obpasiia?

OIIK-3.B.1

26

PaccuuTaiiTe MarHUTHBI MOMEHT KPYTOBOT'O BUTKa paguycoM 10 cm, ecu
CHJIa TOKAa B HeM cocTasisgeT 2 A.

OIIK-1.¥.1

27

PaccuuTaiiTe MHAYKLMIO MarHUTHOTO MOJI B LieHTPe KPYrOBOTO BMTKA
paZycoM 5 CM, 110 KOTopoMy TeueT TOK 10 A. Beigenure usMmepuresbHble
3a/lauM [/ SKCIlepuMeHTalbHOM MPOBEPKU pe3yJibTara.

OIIK-3.¥Y.1

28

Ornpefienite Culy, C KOTOPOW OJHOPOJHOE MarHUTHOe Tojie WHAYKLen
0.1 Tn peiicTByeT Ha MpsIMOW MPOBOAHUK AJMHOW 20 cM € TOKOM 5 A,
pacro/ioKeHHbIN 1o, yriaoM 30° K TMHUSM TOJIsl.

OIIK-1.¥Y.1

29

Paccuuraiite 3/[C UHAYKLMM, BO3HUKAIOL[YI0 B TPOBOJIOYHOW paMKe
romaabio 100 cM?, ecsiu TIpOHU3bIBaloIllee eé MarHUTHOe TioJie yObIBaeT
co ckopoctero 0.05 Tn/c.

OIIK-3.¥Y.1

30

Paccuurarite 31C caMOMHAYKIMK B KaTyllKe MHAYKTUBHOCTHIO 50 MI'H
MIpY PaBHOMepHOM yObIBaHWH chibl TOKa OoT 10 A 1o 2 A 3a 0.1 c.

OIIK-1.¥.1

31

OObsICHUTE TIOHSITHE «TOK CMeIeHUsl» W (PU3UUeCKyr TPUUKHY, TI0
KOTOpO# 3T0 noHsATHe Ob110 BBesieHo /x.K. MakcBesiom.

OIIK-1.¥.1

32

Ha3oBuTe OCHOBHBIE T[1apaMeTphbl, OMUCHLIBAIOI[E TapMOHUYECKYIO
3/IEKTPOMAarHUTHYIO BOJHY ([/IMHA BOJIHBI, YaCTOTa, )a30Basi CKOPOCTH).

OIIK-3.3.1

33

Bribepute criocob W cpeacTBa U3MepeHUM [/ KCTIePUMEHTabHOTO
TOATBEP>K/IEeHHUs CYLIIeCTBOBaHUs 3/IeKTPOMAarHATHBIX BOJIH (ombIT I'epiia).

OIIK-3.¥.1

34

[TpoaHanu3upyiite AUpPaKLUMOHHYIO KapThHy ®PpayHrodepa Ha OJHOM
mend. OT Kakux (U3UUecKrxX MapamMeTpoB 3aBUCHUT YTJIOBOE TI0JIOXKEeHUe
JUbPaKLMOHHBIX MUHUMYMOB?

OIIK-1.¥.1

35

CpaBHHTe XapaKTepUCTUKH eCTeCTBEHHOI 0, YaCTUYHO TOJ/ISIPU30BAHHOTO U
TIJIOCKOTIOJISIPU30BaHHOTO cBeTa. OOBsicHUTe CyTh 3aKOHa Marttoca.

OIIK-1.¥.1

36

OO6BsicHuTe TIPUUUHY BO3HHMKHOBEHUS 0OBIKHOBEHHOTO U
HeOObIKHOBEHHOTO JIyueil TpH SIBJIEHWH [JBOWHOTO JIy4yerpesoM/ieHds B
ONTHYECKU aHU30TPOITHBIX KPHCTaLIaX.

OIIK-1.¥.1

37

B kakux eguHuiiax cucrteMsl CU v3mepsieTcs onTuyeckas pasHOCTb X0Ja U
KaK BBIUMCJISIETCsI Pa3peliiarolasi CtocoOHOCTb H(hPaKI[MOHHOMN PeIeTKU?

OIlK-3.3.1

38

Ha3zoBure MeTO/bl 5KCIIepPUMEeHTaTbHOT O MOy YeHUst
TIJIOCKOTIOJISIPU30BaHHOTO ~ CBeTa, MCIIO/ib3yeMble B jabopaTOpHOM
TIPaKTHKe.

OIlK-3.3.1

39

HasoBuTe onTuueckWe CpefjcTBa U CUCTeMbl  (TIO/SIpHU3aTOPHI,
KOMIIEHCATOphbl), TpPUMEHsieMble [/ aHajau3a COCTOSIHUSL TOJIsIpU3alyuy
CBETOBOI'O IMyUKa.

OIIK-3.3.1




40

Ornpeeniite MOPSIAOK AEUCTBUM /11 SKCIIEPUMEHTA/ILHOTO pacyeTa JIJIMHbI
BOJIHBI CITeKTPa/JIbHOM JIMHUM TIPU TIOMOIIM TOHMOMeTpa W IIPO3pauyHOM
JM(bPaKI[MOHHOM pelleTKH.

OIIK-3.Y.1

41

[Mokaxkute, Kak choOpMynMpoBaTh 3a7auy AJisl SKCIIepUMeHTaTbHOU
TIPOBEPKY BBITIOJIHEHUS 3aKOHa bprocTepa npy naZieHUH cBeTa Ha IpaHuLly
pasziena ABYX AU31eKTPUKOB.

OIIK-3.¥Y.1

42

WccnenyliTe, Kak CKa)KeTCsl Ha TOUHOCTH KOCBEHHOTO U3MepEeHUs [JIMHbI
CBETOBOM BOJHBI C TIOMOLIbIO Ounpusmbl @DpeHesnss HETOUHOCTh B
W3MepeHUH PAaCcCTOSIHUSI MKy MHUMbIMU KOT€PEeHTHBIMU UCTOUYHUKAMM.

OIIK-3.B.1

43

PaccuuTaliTe ONTHMYECKYH0 Pa3sHOCTb XOJj@ JBYX KOI€PeHTHBIX CBETOBBIX
BoMH JiuvHoM 600 HM, eciiMi Ha 3KpaHe B TOYKe MX Hal0XeHWs
Ha0/TI0/1aeTCsl TPETUHM MHTePGhepeHIIMOHHBIA MaKCUMYM.

OIIK-1.¥.1

44

OueHuTe MNOTPelIHOCTb BBIUMC/IAEHUS pajuyca KpPUBW3HBI JIMH3bl U3
YCTaHOBKHM [j1s1 HaOumroieHnst Kostel] Hbl0TOHa, ec/i paguyc 5-ro TeMHOTO
KOJIbL]a U3MepeH pPaBHbIM 2.5 MM, a /i/iuHa BoJHbI cBeTa 500 HM.

OIIK-3.B.1

45

Paccuuraiite mepuoj AudPAKIMOHHOM pelleTKH, eCau AU(PaAKIMOHHBIMA
MaKCHMMyM BTOPOIO MOpsifKa /i1 MOHOXPOMaTUUeCKOro CBeTa C JJIMHOU
BosiHbI 500 HM HabsrojaeTcst o, yriiom 30°.

OIIK-1.¥.1

46

BribepuTe MaremMaTHyeCKUil amrapaT W paccudTaiTe yrona Judpakluiu,
COOTBETCTBYHOIIIMM T/aBHOMY MaKCHUMyMy TpeTbero Tmopsifjka /s
MoHOXpoMmaTuyeckoro ceta (A = 400 HM), Majarolero HOPMa/JbHO Ha
peLIeTKY C MepUuoioM 2 MKM.

OIIK-3.Y.1

47

Paccuuraiite VHTEHCUBHOCTh TJI0CKOTIO0/ISIPU30BaHHOT O CBeTa,
MpoLIe/IIIer0  yepe3 aHaau3arop, €eCAd YrojJl MeXAY IIJIOCKOCTSIMU
MoJsipy3alyd  MoJigpU3aTopa W aHajau3aTtopa  cocraBiasier  60°.
VIHTeHCMBHOCTb TMaJiarolllero Ha TMOJSIPU3aTOp €eCTeCTBEHHOrO0 CBeTa

paBHa I,.

OIK-1.¥.1

48

PaccuuTaiiTe, Ha KakoWl yrojl OTKJIOHHUTCS Jiyd CBeTa MPH TMPOXOXKAEHUU
yepe3 CTEK/ISHHYXO MpuU3My C npejnowsisronum yriaom 30°, eciu nayu
rajiaeT Ha rpaHb TPU3MbI TeprieHAUKyasSpHO. [1okasaTens mnpesioMm/ieHys
CTeKJIa IPUHAThL PaBHbIM 1.5.

OIIK-3.¥.1

49

PaccuuTaiiTe mocTOsiHHYyI0 Bepze 751 AuamarHeTwkKa, eClU MpPU JJIMHE
obpa3iia 5 cM ¥ MarHUTHOW MHAYKIMU BHeIHero rmosist 0.2 T mi1ockocTb
TIOJISIPU3ALIMU TIPOXOASILero CBeTa rnosopaunsaeTcst Ha 10°.

OIIK-3.B.1

50

PaccuuraliTe  (a3oByl0 CKOPOCTb  37IeKTPOMarHUTHOM  BOJIHBI B
HeMarHuTHOu cpege (p=1), AW3NeKTpUYecKas MPOHMLaeMOCTb KOTOPOM
e=4.

OIIK-1.¥.1

[TepeueHb TeM [Jis1 BBITIOJTHEHHUSI KYPCOBOT'O MPOEKTa/ KypCOBOM pabOThI Mpe/iCTaB/IeHbI B
Tabsuie 17.

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

Ne /i [TprMepHbI TlepeueHb TeM /IJIsl BBITIOIHEHHUsT KYPCOBOI'O IPOEKTa/ KypCOBOM
o
paboThI

YueOHBIM IJIAHOM He TpelyCMOTPeHO

Bomnpockl /i1 TIPOBE/IEHUS] TPOMEKYTOUHOW AaTTeCTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabnuie 18.

Tabnwiia 18 — ITpuMepHbIii lepeueHb BOMTPOCOB /it TECTOB

Ne o Kopg
[IpumepHbIV ITlepeyeHb BOIIPOCOB /11 TECTOB
n/n WHAMKATOpa




Kakass Oyzer TpaeKTOpWsi y 4YaCTHLbI, [ABIWKYIIEHCS pPaBHOMEPHO C
MOCTOSIHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ilpsimast muHuA

2) JIunus ¢ meperubom

3) ITapabosa

4) OKpY’>KHOCTh

OtBert: 4

OIIK-1.¥Y.1

Omnpefenute, Kakasi W3 TIpeJCTaBlIeHHbIX (U3WYECKUX BeIUUMH HMeeT
e/IMHULYY U3MepeHUs], COBMAaZJaoIyt0 C e/MHULIeN N3MepeHHUs CUJIbL.

1) Umnysisc

2) YckopeHue

3) Bec

4) YrioBasi CKOPOCTb

Otsert: 3

OIIK-1.¥.1

YTo npou30uET mocsie abCoMIOTHO HEYNPYTOro yAapa YacTHI] MacCaMH m;,
= 4m, U C KUHeTUYeCKUMU 3Heprusmu T, = 6T,. YacTuija ¢ maccoi m,
JIBUrajach BIPABO, a YaCTWL[@ C MacCOM m, — HaBCTpeuy 4YacTulie C
Maccoy m,.

1) Yactuipbl Oy1yT ABUraThCs BIIPABO

2) Equnast yacturia Oy/ieT JBUTaThCsl B/IEBO

3) YacTuiipl OyyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOTIOIOXKHBIE CTOPOHBI

OrgerT: 2

OIIK-3.B.1

ITpoaHanu3upyiirte, KaKO OTBeT sIBJSIETCS MPaBWIbHBIM Ha Bompoc: «UeMy
paBHa CyMMa BHYTPEHHHUX CUJ, [eHMCTBYIOLIUX MeXAY TeJaM{ 3aMKHYTON
MeXaHUUeCKOU CUCTEeMBI?»

1) MI3meHeHUIO SHEepPryur CUCTEMBbI

2) Hymto

3) VI3MeHeHUI0 UMIYJ/IbCa CUCTEMBI

4) Y CKOpeHHUIO 11eHTpa MacC CUCTeMbI

Ortser: 2

OIIK-3.B.1

Uro nmpou3oieT € MOMEHTOM UWHepLUM CBHUHLIOBOIO LWIMHApA
OTHOCUTEJIbHO OCHM, COBIAJAlolled C ero reoMeTpuYecKord OChbHO
CUMMeTPHH, eC/IU LWIMH/P CIUIFOIIUTG B JUCK?

1) He usmenurcs

2) YBenmuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIIO

Ortser: 2

OIIK-3.3.1

YKakuTe BepHYK 3aluCh YpaBHeHUs [UHAMUKUA BpalaTelbHOro
JIBIDKEHMSI.

HDM=Jw

2)e=M/]

3) M =L-w?

4) L =r'p-sina

Ortser: 2

OIIK-3.3.1




YKa)kuTe, YeMy paBeH MOMEHT WHEpI[UM TOHKOTO 0o0pyua Maccod m u
paauycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m-1%3

4)J=m-r?

OrtgerT: 4

OIIK-3.Y.1

Beibepute (pa3y, COOTBETCTBYIOIIYIO TIepBOMYy 3akoHy HbrOTOHa:
«[TepBbili 3aK0H HbIOTOHA yTBEp)KJaeT. . .»

1) ®axkr cyiecTBOBaHUS abCOJ/TIOTHOTO JABVKEHUS

2) Cy1ecTBoBaHMe UHepLMA/IbHBIX CUCTEM OTCYETa

3) ®akT CylecTBOBaHUSl HEMHePLMaIbHbIX CUCTEM OTCYETa

4) ®axKT Cyl|eCcTBOBaHUs NIPUHLIUIIA OTHOCUTENBLHOCTH ["anunes

Ortser: 2

OIIK-3.3.1

PaccuuraliTe BeJIMUMHY MOJYJ/iss MaKCHMajabHOW BeMUMHBI yCKOPEHUSs
TOUKH, JBM>KeHHe KOTOPOW OMUCHIBAeTCsl ypaBHEHUEM X = 3c0S(2t — ) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otgert: 1

OIlK-3.3.1

10

Bribepute ¢dopmysy, omnpezensionlyr0 BeaMUHMHY (a30BOM CKOPOCTH
BOJTHBI.

Duv=wk

2)v=k-v

3)v=kA

4Hv=awk

Otsert: 4

OIIK-1.¥.1

11

PaccuuraiiTe, uemy paBHa paboTa KOHCEpBAaTMBHOW CHJIbI 10 3aMKHYTOU
TpaeKTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBuCHT OT yOBLTM MOTEHL[UA/TBHOM SHEPTUU

2) [IpornopioHaabHa NpHpallieHHu0 KUHeTHYeCKOW SHepruun

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

Otser: 3

OIIK-3.Y.1

12

Kakasi u3 mnepeunc/ieHHbIX (DU3MYECKUX BeJMUMH HMeeT pa3MepHOCTh
(xkr-m)/c??

1) MomeHT cusibl

2) MoMeHT uHepL1n

3) MomeHT ummnyJibca

4) Cuna

Otsert: 4

OIIK-3.¥Y.1

13

Korja TaHreHiManbHOe yCKOpPeHHe paBHO HYJ/IH0, 8 HOpMabHOe YCKOpeHue
IIOCTOSIHHO, TO TaKOe /IBUJKeHUe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEMHBIM

2) PaBHOMepHBIM NPSIMOJIHENHBIM

3) PaBHOYCKOpEHHBIM NPSIMOTUHEHHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsgert: 4

OIIK-3.3.1




14

BeibepuTe npaBWibHBIA OTBeT. Kak M3MeHsIeTCs MOAYJ/b CKOPOCTH TIPH
MPSIMOJIMHEMHOM /IBU)KEHWH, eC/TM 3aBUCUMOCTb MPOM/IEHHOTO TeJIOM IyTH
OT BpeMeHH 3a/jlaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6niBaer

2) ITpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

OIIK-3.3.1

15

Kak BbIUMC/II€TCI MOMEHT MHEPLMM MaTepualbHOW TOUKH?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r2

OrTBerT: 4

OIIK-3.Y.1

16

Kak cooTHOCATCSI MOMEHTbI MHEpLMU JucKa Ja v nuivHpa Ji, KOoTopbie
HMMEIOT PaBHbIe MacChl U paJiuyChl?

1) Jg=Ju

2)Jn > Ji

3)Jn>2-J

4 Jn > Juy/2

Ortger: 1

OIIK-1.¥Y.1

17

Haiizure oTHOIIeHWe Mpou3BeZieHHBIX pabor (A;/A,), eciu ABa AMCKa C
paBHbIMU MaccamMu U paguycamu R; u R, (R, = 2R,) packpyuuBawT u3
COCTOSTHUSI TIOKOS1 [I0 O/IMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1

2)3

3)4

4)5

Otser: 3

OIIK-3.B.1

18

Kakoi1 yuéHblli co37as crielidanbHyl0 Teoputo oTHocuTebHOCTH (CTO)?
1) 'anunein

2) DUHIITENH

3) JlopeHrj

4) bop

Ortser: 2

OIIK-3.B.1

19

BribepuTe ypaBHeHHe, ONMMChIBAIOII|ee TapMOHUYECKUe KoJyiebaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

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

OtBerT: 2

OIlK-3.3.1

20

[IpoaHanu3upyiTe, MpU KakOM YCJIOBUM B CHCTeMe, COBeplIarolein
BBIHY)K/leHHble KoseOaHusi, OyzeT Habmogatbcs pe3oHaHC (©, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BBIHYXK/IAFOITIEH CHTBI)?

1) o >> o,

2) 0>,

3) 0 ® o,

4) 0 << w,

OtBeT: 3

OIIK-3.B.1




21

BribepuTe, Kakas ¢u3nueckasi BeJMUMHA W3MEHSIETCS T107] BO3/IeHCTBHEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HblOoTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepILur

Otser: 2

OIIK-3.B.1

22

BribepuTe, B Kakol cucTemMe Tes TIOJIHbIA MOMEHT HMITYJIbCa OCTaeTCs
NTOCTOSTHHBIM.

1) 3amMKHYyTOM

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

3) HesaMKHyTOH, T/jle CyMMa MOMEHTOB BHEIIIHUX CHUJI TTOCTOSTHHA

4) He3amMkHyTOU

Otser: 1

OIIK-3.3.1

23

YKaxkuTe, paboTa KakoW W3 TIePEUMC/IEHHBIX CHJI PaBHA HYJIIO TIPH
3aMKHYTOW TPaeKTOPUM /IBUKEHUS Tesa.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarorenus

4) Cunbl TpeHUs] CKOMbXXeHUsT

Otser: 3

OIlK-3.3.1

24

YeMy paBHa BeJMUMHA YCKOPEHUsI CBOOOZHOTO MajJieHusi g Ha BLICOTe Haj
MOBEPXHOCTBI0 3eM/M, paBHOM paguycy 3emiu? BenuuuHy g BOIM3M
MOBEPXHOCTH 3eMJIU MPUHSATH 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?

OtBer: 2

OIIK-3.B.1

25

[TpoaHanu3upyiTe, Kak WU3MEHUTCS Tepuoj, KosebaHuii MaTeMaTHuecKoro
MasiITHUKa, ec/iv JJIMHY ero nojBeca yBeJuuuThb B 9 pas, a Maccy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasza

3) YMmeHbLIUTCS B 2 pasa

4) YMeHbIIUTCS B 4 pasa

Otser: 1

OIIK-3.Y.1

26

OueHuTe 5/1IEKTPOEMKOCTh TUIOCKOTO BO3[YIIHOIO KOHZJEHCaTopa, ec/v
paccTosiHue MeXx/ly ero obkaZikaMyd yBeTMuuTh B 9 pa3, a 06/acTb Mexay
00K/1a[KaM¥ 3a/UTh JUCTUUTUPOBAHHOM BOIoM (& = 81).

1) Y™menbmrcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuutcs B 12 pa3

Otsert: 3

OIIK-3.3.1

27

Ha3soBute BeliecTBa, KOTOPble TIPU OOBIYHBIX YC/IOBUSX TIPAKTHUECKU He
MIPOBOJST 3/1eKTPUYECKUI TOK.

1) IIpoBogHUKH

2) [TonynpoBoJHUKH

3) [MnatuHa

4) J3neKTpUKu

Otsert: 4

OIIK-1.¥Y.1




28

Kak HampaB/ieHbl CWJIOBble JIMHUU HATPSHKeHHOCTU 3JIeKTPOCTaTUYeCKOro
T10J151, CO3/JaHHOI'0 TOYEeUHbIM OTpHULIaTe/IbHbIM 3apsiZiloM?

1) 3akpyuuBarOTCsl BOKPYT 3apsja

2) K 3apsiny

3) 3aKpyurBarOTCSl BOKPYT 3apsifia 10 YaCOBOW CTpeJiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia MPOTUB YaCOBOW CTPEKU

Otser: 2

OIIK-3.Y.1

29

MoskeT 1 YacTHIla UMeThb 3aps/[], BelMurHa KoToporo B 1,5 pa3za 6Gosbliie
3/7IeMeHTapHOro 3apsiza’?

1) MoxeT

2) Hert, He MoxeT

3) Mo>keT, HO TOJTbKO €C/U 3apsifi OTpULaTebHbIN

4) MoxeT, HO TOJIbKO eCJIv 3apsif, M0JI0KUTe/IbHbIN

Ortser: 2

OIIK-3.Y.1

30

UeMy paBeH TOTeHI[Ha 3/IEKTPUUECKOTO MO ?

1) TloTeHMaNbHOW SHEPTUM €JVHUYHOIO TMOJIOKUTENbHOrO 3apsja WU
OTHOIIIEHHIO TTOTeHLIUaTbHONM SHEPTUH K 3apsiiy

2) Pabore cun 1ol MO TE€pPeMeIeHHI0 eJUHUYHOTO TI0JI0XKUTeTbHOTO
3apsijia U3 JaHHOW TOUKM T10J1s1 B 6ECKOHEUHOCTh

3) Cune, fgelicTBYIOLLEM Ha 3apsi[, OMeIlleHHbIN B JaHHYI0 TOUKY I0JIs

4) KuHeTuueckod 3HEpPruu MpPOOHOrO TOUEUHOTrO e[IWHUYHOrO 3apsijia B
JIAaHHOM TOUKe TI0JIsSt

OtBer: 2

OIIK-1.¥.1

31

Hanuivre dopmyny 3akoHa Oma B auddepeHiiranbHoM (popme.
HR=U/MI

2) R = Q/I>- At

3)j=0E

4)R=P/1

OtBert: 3

OIIK-3.B.1

32

Havigute nmpaBuibHOe Ha3BaHWe [/ BEKTOPHOM CUJIOBOM XapaKTePUCTUKU
3/IeKTPOCTaTUYeCKOro IOJIS.

1) IMToreHuuman

2) HanpskeHHOCTb

3) Unpykuus

4) 3apsg,

Ortser: 2

OIIK-3.3.1

33

OueHuTe, Kak H3MEHHWTCSl CW/Ia 3JIEKTPOCTAaTUUECKOrO B3auMO/|eNCTBUS
[IBYX TOYeUHBIX 3apsf0B, €C/M OAWH M3 HUX YMeHbLIUTb B 4 pasa, a
pacCTosTHUe MeXXy HUMHU YMEHBIIUTh B 2 pas3a.

1) Ymenbimrcs B 8 pas

2) YMeHbIIUTCSA B 2 pasa

3) YmenbiuuTcs B 16 pa3

4) He usmeHnuTcs

Otsert: 4

OIIK-3.B.1

34

OueHnTe, Kak 3aBUCUT 3JIeKTpUUeCKas IPOBOJAUMOCTb MPOBOJHUKA OT
TIPUJIO)KEHHOM K HeEMY Pa3HOCTU MOTeHLAAa/IOB.

1) [Ipsimo MpoIOPLIMOHA/BHO

2) [IponopioHaNbHO CTeNeHr OT Pa3HOCTU MOTEHL[MAaIoB

3) IlponopryioHanbHO KBaZpaTy

4) He 3aBucCUT

Otsgert: 4

OIIK-3.B.1




35

YKaxuTe (U3MUeCKyl0 BeIUYMHYy, KOTOpasi HuMeeT Ty JKe eJUHULY
V3MepeHMUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAUMOCTD

3) 34C

4) ConpoTuB/eHNe

Otser: 3

OIIK-1.¥Y.1

36

Kak Ha3biBaeTCsi Be/lMUMHA HaNpsUKEHHOCTH T10JI5, €C/Id HaMarHW4eHHOCTh
(deppoMarHeTvika obOpaiijaeTcsi B HyJ/Ib M HalpsDKEHHOCTD TI0JIs HarpaBieHa
MPOTUBOMOJ/IOXKHO T0JII0, BbI3BaBIlIeMy HaMarHUUMBaHye?

1) 'ucrepesucom

2) KoapiutuBHOM cunou

3) [Monsipuzaruen

4) MarHuToBWXYllel CUIou

Otser: 2

OIIK-1.¥.1

37

OneHuTe, TO KAakKOW TpaeKTOpUU OyJeT [ABUraTbCs B MarHUTHOM TIOJie
yacTulla, JeTsilas C TMOCTOSSHHOW CKOPOCTBIO BO/Ib JIMHUM MarHUTHOU
WHAYKLUU?

1) OKpy>XHOCTb

2) [psimast

3) OBanoup

4) Dnnuric

OrTBeT: 2

OIIK-3.Y.1

38

B Kakux eiMHUIIAX U3MePSIeTCsl HallPSDKEeHHOCTD 3/IeKTPUUeCKOro ToJs?
1) A/m

2) B/m

3) Kn

4 Tn

OrTBeT: 2

OIIK-3.B.1

39

YcTaHOBUTE COOTBETCTBHE MeXay MaTepuajioM TIIPOBOJHWKA W €ro
3JIEKTPOIIPOBOJHOCTBIO:

Marepuain IeKTponpoBogHOCTH (g, 1/(OM:cm)
A) Metann 1) >10-15-1071°
B) [MosynipoBOHUK 2) 10710 - 103
B) [InanekTpuk 3) 104 - 10¢
OtBer: 1-B,2-B5,3-A

OIIK-3.3.1

40

OueHurTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
1) a>> @

2)a>@

3)a=¢

Ha<g

OrTBeT: 3

OIIK-3.3.1

41

[TpoaHanu3upyiTe, yeMy paBeH aOCO/IOTHBIM ITOKa3aTe/lb IPeIoM/IeHHUsS
cpeibl C [AW3JIEKTPUYECKOM TMPOHULAeMOCTbIO € = 16 W MarHUTHOM
TPOHKULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otsert: 3

OIlK-3.3.1




42

YKaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BoIHaMU TIPETIATCTBUH

2) HanoxxeHue ApyT Ha Apyra BOJIH, UAYIIUX OT KOTePEeHTHbIX NUCTOUHHUKOB
3) OTK/I0HeHWe BOJH OT NePBOHAYa/IbHOTO HarpaB/eHUsl PaClIpOCTPaHeHUs
TIpU Tiepexo/ie U3 OFHOMN cpe/ibl B APYTYIO

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT [JTMHBI BOJIHbI

Otser: 2

OIIK-1.¥Y.1

43

[TpoaHanu3upyiTe, KaKuM [JO/DKeH ObITh yrosl raZieHus CBeTOBOIO JIyya,
4yT0OBI OTPKEHHBIH JTyY COCTABJISI C TIaJaroIumM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Ortsert: 3

OIIK-3.Y.1

44

OueHuTe OMNTHUYECKYIO AJIMHY NyTA L. W3 OJHOM TOYKW B [IPYrylO, eC/u
paccTosiHue MeXJy [BYMsi TOUKaMH TPO3pavyHOM AU3IeKTPUUECKON Cpefibl
S =4 m. [1okaszaresb npesioMsieHus cpefbl n = 1,5.

1)5m

2)6m

3)7wm

H1lwm

Otser: 2

OIIK-3.B.1

45

[nsi 0ObsICHEHUsS] KAKOTO SIBJIEHWS MOJKET ObITh WCIIO/b30BaH TPUHLIUTL
[toiireHca-®penens?

1) KorepeHTHOCTB

2) Oudpakims

3) [Nonspuzanus

4) KopnycKysipHO-BOJTHOBOM Ayanu3m

OtBer: 2

OIIK-1.¥.1

46

[TpoaHanu3upyiirte, yeMy paBeH IepUOJ, pelleTKH, Korja Au(pakijoHHas
perietka cogepXuT 200 [ITPUXOB HA MUJITTUMETP.

1) 100 MKM

2) 500 MKmM

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-3.¥.1

47

[MpoaHanu3upyiiTe = WHTEHCUMBHOCTb  CBeTa IpU  UHTepdepeHLuH
O[JMHAKOBBbIX BOJIH C MHTEHCUBHOCTHbIO | OT KOTepeHTHbIX MCTOYHUKOB B
TOUKe, B KOTOPOW pa3HOCTh (pa3 paBHa 2-'N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

40

Otser: 1

OIIK-3.Y.1
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YTo U3 Tepeunrc/ieHHOTO SBJSIeTC OCOOEHHOCThIO CH/IOBBIX JIMHUHN
MarHMTHOTO MOJISI?

1) CuoBble IMHUKA MarHUTHOTO MOJISI BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHMM HAUMHAIOTCS HA MAarHUTHBIX U
3aKaHUYMBAIOTCS HA 3/IEKTPUUYECKUX 3apsifjax

3) MarHuTHble CW/IOBbIe JIMHMM HAuMHAIOTCA M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsax

4) MarHuTHble CWIOBble JMHUM HAUMHAIOTCSI M 3aKaHUMBAIOTCS Ha
3JIEKTPUUECKUX 3apsiiax

Otser: 1

OIIK-3.B.1

49

CpenaiiTe BbIBOZI, KaKOH TIeoMeTpUUecKol (Urypoil MOXKHO OINHMCaThb
TPAeKTODUIO [IBIDKEHMS] 3apsDKEeHHOM UacTMLbl, [BUTAIOLIENCs TIOof,
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOM UHAYKLWH.

1) OKpy>KHOCTb

2) ITapa6osia

3) 'unepboiia

4) Cnivpanb

Otsert: 4

OIIK-3.B.1

50

OreHuTe CTeneHb MoJisApU3alvy P cBeTa, ec/ii CBET Mpe/iCTaB/sieT COOO0M
CMeChb eCTeCTBEHHOTO CBeTa C TJIOCKOMOJISIPU30BaHHbIM. VIHTEHCHUBHOCTh
MO/ISIPU30BAaHHOrO CBeTa B Jiyye paBHA WHTEHCUBHOCTHM €CTeCTBEHHOI'O
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-3.3.1

51

PaccuuTaiiTe mokasaTesb MpeIOM/IEHUs BeIlleCTBa, €C/IM CKOPOCTb CBeTa
MpU Tepexojie ayua U3 BO3/yxXa B HEKOTOpPOe Bell[eCTBO YMEeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4)2,2

OrTBeT: 2

OIIK-1.¥.1

52

PaccuuraliTe yronm Mexay ONTUUECKMMH OCSMH TOJsipyd3atopa U
aHanu3atopa. IIpy TPOXOXKAEHUM CKpeleHHBbIX TIoJisspyU3atopa W
aHa/M3aTopa UHTeHCUBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-3.3.1

53

ITpoananu3upyure, Kak USMEHUTCS BeJIMUYMHA MarHUTHOM UHJYKLMK Ha OCU
JVTMHHOTO COJIEHOW/la, eC/IM TOK B HEM YBeJWYUTh B 4 pasa, a MJIO0THOCTb
HaMOTKU BUTKOB YMEHBIIUTh B 2 pa3a?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pa3

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCS B 3 pasa

Ortser: 1

OIIK-3.3.1
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YKa)kuTe, KaKoe TeJi0 SIB/IeTCs1 abCOTFOTHO YePHBIM TEJIOM.
1) [MorowaeT Bce najaroiiee Ha HETO U3My4YeHHe

2) OTpaxkaeT Bce MaZarolee Ha Hero u3jiydeHue

3) V3nyuaeT B peHTT@HOBCKOM /Jiara3oHe

4) VIanyuaeT B BUJMMOM JBiaria3oHe

OtBeT: 1

OIIK-3.Y.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTE 6/1M3Ka K HY/M0?
1) IIpo3pauHoro

2) 3epKaJbHOIO

3) MatoBoro

4) YepHoro

Otsert: 4

OIIK-3.B.1

56

OueHuTe, BO CKOJIBKO pa3 yBeJWYWIach 3HepreTuueckas CBeTHMOCTb
abCOMTIOTHO UepHOTO Tesia Tipy ero HarpeBanuu ¢ T, = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-3.3.1

57

Bribepute, Kakasi opMysia Hanbojiee TOUHO OITHCHLIBAET CIEKTPaTbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBeTUMOCTH abCOTFOTHO UepHOTO Teia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bose-DiiHiTeliHa

3) ®opmyna [1nanka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.¥Y.1

58

Kakoe usnyueHue sBJiseTCs paBHOBECHBIM?

1) Anba-, 6eTa-, raMMa-U3TydeHUSI

2) TenioBoe H3nyueHre

3) JlazepHOe U3nyuyeHHe B BUJMMOM U MH(PAKpaCHOM Auara3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3/TyueHne

Ortser: 2

OIlK-3.3.1

59

YKauTe 3aKOH, KOTOpbIM ompefenseT TMOJOKEHWe MaKCMMyMa
W37y4yaTesbHOM CMoCcoOHOCTH abCoMIOTHO YepHOTO Tesa TIPW 3a/laHHOMN
abcoroTHOYM Temmeparype.

1) 3akon Credana-bonbimana

2) [1epBbiii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-3.3.1

60

Ykaxute (hopmyy, orpe/ie/isitoIyI0 SHePTHi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hcA

OrTBeT: 4

OIIK-3.3.1
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ITpoananmu3upyure, Kak W3MeHSeTCsd CWjla TOKa HacbllleHWs Ipu
¢doTo3(ppexTe B Cciydae yMeHbIIeHHs] CBeTOBOIO ITOTOKA MaJarolliero cBeTa
MOCTOSIHHOW [I/IHBI BOJTHBI.

1) YmeHnbI1aeTcs

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeTMUMUBAeTCs

3) CHauasa yBe/IMuMBaeTCs], 3aTeM YMeHbIIIaeTCs

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTC s

Otser: 1

OIIK-3.3.1

62

[IpoaHanu3upyite, 4YTO NPOU30HMAET C KUHETHUYECKOM >SHeprueu
(OTO3/1IeKTPOHOB, €C/U, He MeHsisl YaCTOThI Ma/laolliero CBeTa, yBeJIUYUThb
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbimTcs B 2 pasa

2) YBennuuTcs B 4 pasa

3) He u3menurcs

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-3.3.1

63

OrjeHuTe BeMMUMHY KpacHOW TpaHuilbl ¢otodddekra (B repiax) Aas
KaTo/la, U3rOTOBJIEHHOTO W3 BOJb(paMa TOMLMHOW 2 MM. KaToj MOKpbIT
cioeM okcuzia 6apusi. Pabota BbIXo/]a 3/1IEKTPOHOB C TIOBEPXHOCTH KaToZa
paBHa 2 3B. IToctosiHHast [Tnanka — h = 6,6-10734 Ik-c. 3apsifi 371eKTpoHa
—e=1,6-10"19 Kn.

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

2)4,8-10" I'y

3)4,8-10 I'g

4)4,8-103 I'y,

Otsert: 1

OIIK-3.3.1

64

Kakum o6pa3om 3aBucuT paboTa BbIX0/ja 37IeKTPOHA C TIOBEPXHOCTH KaTo/a
Y3 KaZIMUs1 OT YaCTOThI NaJaroliero ceera?

1) IIpsiMo mponopLMOHANIBHO YacToTe

2) [TpornopLMoHaIBEHO YCKOPSIOLLeMY HarlpsbKeHU0

3) [IponopioHaNbHO KBaipaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

OtBerT: 4

OIIK-3.B.1

65

[Tpoanamu3upyiite, OygeT i HabmogaTbest hoTto3ddeKT, ecu MIacTUHKY
U3 JlaHTaHa 00JiyyaTh CBeTOM C JyiiHOM BosiHBI 600 HM? Pabota BBIXOZA
3JIeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.

1) ®oTo3¢eKT BO3MOXKEH, eCU KaTof, HarpeThb A0 Temnepatypsl 347 K

2) He 6yget

3) ®oTo3deKT BO3MOXKeH, eC/u AOTOTHUTENbHO NPUIOKUTh K TJIaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MOTEHLUA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oTo3(QdeKT BO3MOXKEH C BEPOSTHOCTBIO p ~ 0,5

Ortser: 2

OIIK-1.¥.1

66

CpenaiiTe BBIBOJ, O BeJTMUMHE MUHHUMAIbHOTO 00paTHOTO HAIpsDKeHUs], TPH
KOTOPOM TIOJIHOCTBIO TIpeKpaiijaeTcsi POTOTOK. Y cioBUe: SHeprusi POTOHOB
paBHa 6,5 3B, a ¢poToKaTO/ U3rOTOB/IEH U3 JTUTHS, paboTa BbIX0/[a KOTOPOTO
cocraBsieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

OrtBer: 1

OIIK-3.3.1




67

OueHuTe, BO CKOJIBKO pa3 JaBjeHUe CBeTa, MaJjaollero rneprneHguKyasipHO
H7iea/ibHO 3epKajbHOM MOBEPXHOCTH, OOJbIie JaB/eHUs CBeTa, Ta/Iaroliero
MepreHAUKYISIPHO UeasbHO YePHOW MOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTseT: 1

OIIK-3.Y.1

68

OueHuTe, OT KakMX BeJWYMH 3aBUCUT CWIa CBETOBOTO /[IaB/IeHUS C
KBAaHTOBOUW TOUKHU 3PEHUS:

A) Yucna ¢poTOHOB B CBETOBOM ITyUKe;

b) OHepruu ¢oToHa;

B) Kosddurmenra oTpakeHusi IOBePXHOCTH.

1)A,B

2)A,5,B

3)5,B

4) A, b

Ortser: 2

69

[TpoaHanu3upyiTe, B KaKuxX 00/IaCTSX CIIEKTpa 37eKTPOMAarHUTHBIX BOJIH
BO3MOXKHO HabJtrogenne 3ddekra KomrroHa.

1) Bugumebiii Auana3oH

2) Papyoauana3oH

3) Teparep1oBbIii 1Hara3oH

4) PeHTreHOBCKUIA juana3oH U raMMa-u3iyueHue

OtBert: 4

70

Kakum o6pa3om umMrtysibC pOTOHA CBSI3aH C JAJTUHOM BOJTHBI?

1) immyibC MpsiMO TIPOTIOPLIMOHAJIEH JIJIMHE BOJIHEI

2) VimnysibC mpsIMO MPOMNOPLIMOHAEH KBaZpaTy J/WHbI BOJHbI

3) Umnynbc 06paTHO MPOIOPLIMOHAJIeH AJIMHEe BOJIHBI

4) NmnynbC TIpSMO TPOMOPLMOHANeH KOPHIO KBaJIpaTHOMY OT [IJTMHbI
BOJTHBI

Otsert: 3

71

B kakoii 007acTH CIIeKTpa 3JeKTPOMAarHUTHOTO W3/IyUeHUsT HMITYJIbC
¢oToHa MMeeT MUHMMAa/bHOE 3HaueHue?

1) lndpakpacHoe n3nyueHue

2) Teparep1ioBoe H3/yueHue

3) PeHTreHOBCKOe H3/1yueHre

4) PaguousnyyeHuve

Otsert: 4

72

[IpoaHanu3upyiTe, Kakoe U3 MPUBEJIEHHbIX BbICKa3bIBAHUU MPOTHUBOPEUUT
KBaHTOBOW TeOpUM CBeTa.

1) 'HTeHCUBHOCTD CBeTa He 3aBUCUT OT IJIOTHOCTU MOTOKa (POTOHOB U UX
SHepruu

2) CBeT MOKeT M3/yudaTbCd W PaClpOCTPAHATHCS TOJIBKO OTZAe/JIbHBIMU
MOPLIUSIMUA — KBaHTaMU

3) KaxgoMmy U3 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HAaXOJWUTCS aTOMHas
CUcTeMa, COOTBETCTBYeT OMpe/le/ieHHbIM YPOBeHb SHEPTryr

4) [Insg 4YacTHLbI He MOTYT ObITb OJHOBPEMEHHO TOYHO HW3MEpPEHBI
KOODP/IMHATbI U UMITYJIbC

Otsert: 1

OIIK-1




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

1) YTBepxaeHue O CyLeCTBOBAaHWU CTALIMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He U3/Ty4yaeT U He MOIJIOL|aeT SHePruu

2) Pa3HOCTb 5Heprui [ABYX CTallMOHApHBIX COCTOSIHUM paBHA 3SHEPruu
73 | U3/1y4aemMoro Wy IorJolaeMoro KBaHra cBeTa

3) B aTtome 3/1eKTPOHBI ABWKYTCS 10 OpOUTaM, OJM3KKUM K KDYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTENBHO 3apsDKEHHOrO s/ipa M OTPULATebHO
3apsUKeHHBIX 3/1IEKTPOHOB

Otsert: 1

Bribepute, Kakoe W3 TIpUBEJEHHBIX HIDKe BbICKa3bIBAaHUN IPaBUJ/IbHO
OTUCBHIBAeT CIIOCOOHOCTH aTOMOB K WM3/IYYEHHUIO W TIOTJIOL[EHUIO SHEepryu:
«ATOMBI MOTYT ...».

1) Toryowate ¥ U3/MyyaTh UL HEKOTOPBIN AWCKPETHBIM HAbOp 3HaueHUi
SHepruu

2) V3ny4ath 1 MOT/I0IIATh /F00YI0 TIOPLIMI0 SHEPrun

3) UsnyuaTth MO0 AMCKPETHBIM HAbOp 3HAUeHWM SHEPryuu, MO0 IH0YI0
MOPLIUIO SHEprUn

4) N3nyuats /t00yH0 MOPLUIO SHEPTUH, a MOTJIOLIATh JIUILbL HEKOTOPBIN
Ortser: 1

74

YkaxuTte, K KAKOMY JMaria3oHy W3/yuyeHus OTHOCATCS Tepexo/ibl U3 Cepyu
banemepa B aTome Bojopoza?

1) TennoBoe u3nyyeHvie

75 | 2) PeHTreHOBCKOe U3TyuyeHue

3) l'amma-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-3

[TpoaHanu3upyiiTe, Kak W3MeHWIaCb SHEPrusi aTroMa BOZOpOZAA TpHU
M3/Ty4eHHMU UM (DOTOHA C JAJTMHOM BOHBI A = 4,86-1077 M?

1) YBenuunnacek Ha 4,86 3B

76 | 2) YMeHbllIMIach Ha 2,55 3B

3) ¥YMmenbluunace Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OneHrTe pa3HOCTb HEPTUM OCHOBHOTO U BO30Y>KIEHHOTO COCTOSHUS (B
9B). [laHO: 3/1EKTPOH B aTOMe Tepelles U3 BO30Y)KIE€HHOIO COCTOSIHUS B
OCHOBHOe, W TIpDU [IaHHOM Tiepexojie TMPOU30LLIO0 H3/lyueHrHe (POTOHA C
JUTUHOM BOJIHBI 650 HM.

77 [ 1)0,45B

2)1,95B

3)1,23B

4)2,25B

Orger: 2

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBI
oOyueHwus1, mpe/icTaB/ieHbI B Tabmuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJIBHBIX PaboOT

Ne /it | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipeycmoTpeHo

10.4. MeToguyecke  Marepuasbl,  OINpejesisiol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yHoL[UX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy




TIPOBEJIeHHs TEeKYII[ero KOHTPOJISI YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCcTaluy 00yJaroxcs
I'YAIL

11. Metoanueckue yKa3aHuUs it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Metoauueckre yKa3aHHWs [yid OOyUarol[UXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIEKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYMTb BCHO MH(GOpPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHWS, HOBEWIIINX
JIOCTIPKEHUM Hay4YHOM MbICM. B yueOGHOM miporjecce JieKI[Usi BHITIOSHSIET MEeTO/O0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAaIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUNHBIN arrapar
KOHKpeTHOW o0siacTv 3HaHus, eé mpoOseMbl, AaeT IieJbHOE TMpe/CTaB/lieHHe O JUCLUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3yJIbTaThbl DU OCBOEHUM 00YYarOIIMMKUCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, I]eJIOCTHbIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 11eJIeBOM yCTaHOBKOM K KaXk/l0M KOHKPeTHOH TeMe;

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

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

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

- [OoMyyeHWe 3HAaHUM O COBPEMEHHOM YDOBHEe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIlve rofbl;

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

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U MOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JAeMOHCTpal[iel  ClalJjoB |
WCTIOb30BaHHWEM Da3/aTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid:
= JIeKLUH I10 pa3jesiaM COrsiaCHO Tabn. 3 u TeéMaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOy4YarolUXCS TI0 TMPOXOXKAEHUIO TMPAKTUUYeCKUX
3aHATUN
[TpakTHUecKoe 3aHsITHe SIBISIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu y4eOHOTOo
Tiporiecca, 3aK/IFOYaroIasiCs B BBINOTHEHUH 00yYaroMMHICS T10/], PYKOBO/JCTBOM TIperiojaBaTeis
KOMIUIeKCa Y4eOHBIX 3aJlaHUi C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKHUX OCHOB YueOHOMH
JUCLIMTUTAHBI, IPUOOpeTeHs] yMeHU U HaBbIKOB, OTIbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTHUUECKOTO 3aHATHS /il 00yYalolerocs siB/sieTCsl MPUBUTHE 00YYaroLUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUeCKOU [IesITe/TbHOCTH T10 U3y4aeMo AUCLUTUINHE.
[TnaHupyemMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yriayOsieHWe, pacliMpeHVWe W JeTalu3alys 3HAaHUWA TIPU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/ileHHMe HOBBLIMM MeTO/laMH U MeTOJUKaMH H3yueHUs: KOHKPeTHOW yueOHOMU
JTUCLIUTITAHBL;
- BbIpaOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAaHWWA  [ijIs
BBITIOJTHEHUSI 3a/laHu;
- obecrieyeHre palMOHAIBPHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAyaJbHOW (opM
00yueHusl.



TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

MeTtoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKUX 3aHATUM, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM CO/lep)KaTcs B CIeAYIOLIMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

1. KoBanenko N.U., Kotmukos E.H., JlaBpoBckas H.II1., HoBukoBa FO.A., ITpununko
B.K., PytekoB E.B., IlapeB FO.H. Mexanuka. Kone6anusi u Bonsbl. TepmoguHaMuKa: cOOPHUK
3azgau. — CI16.: T'YAII, 2018. — 67 c.

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

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotimukos E.H., JlaBpoBckas
H.II., [Tepeymmna M.O., ITonos [.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOOpHUK 3amau. — 2-e u3g., gor. — CII6.: TYAT],
2023.-60 c.

MeToanueckre yKasaHWs TIO TIPOBEIEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSTUSIX COJZIepP)KaTCsl B C/AeyHOIIMX YyueOHBIX TOCOOUsIX, Tpe/CcTaB/leHHbIX B OubOIMoTEKe
I'YAIL:

1. AnppeeB B.M., Bunauuenko B.FO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckass H.II., TlomoB [J.A., Tlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBI.
TepmoguHamuKa: c6opHuk 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeljeHKO
I'.B., lIuppun b.®., Lape FO.H. DnektpomarHeTu3Mm. BosiHoBasi onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1abopaTopHbIX paboT oOydYaroLuiics J0o/bKeH yriayoutb |
3aKpernuTb 3HAHUS, TPAaKTUYeCKre HaBBIKH, OBJAJIeThb COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 SKCIIePUMEHTaIbHO-TTPAKTHUeCKOH, pacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOLUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [UCLIUTUIMHBI, Orpeje/isieMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yUaroiierocs:

- mpuobpeTeHHMe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJIeHMA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCLIUTIMHEI;

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

- ToJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboThl  C  /1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metoayyeckre yKa3aHUS 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1€KTPOHHOM
BUJIE:




1. B. M. Anzpees, M. IO. Eropos, 1. 1. Koanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, I'. B.
Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CI16.: TYAII, 2021. — 90 c.

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

3. A. B. Koneuisrios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. Hosukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTU3M: jiab. IpakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

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

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ IWHAMUKA JBWKEHUsS] MasiTHUKOB: J1abopaTOpPHbIH
npaktvkyMm / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIeTCS B CTPOTOM COOTBETCTBUU C
yTBepKIEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUM: T[epBOe [IOCBSI|EHO TPOBEJEHUI0 SKCIIepUMEeHTa U I10/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHne oTueTa
OCyIL[eCTB/IsIeTCsT 00yUaroIMMCsi BO BHeayJUTOPHOe BpeMs.

Ilo Hauasa paboTel B 1abopaTopru 00ydaromMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uUKcalyedl AaHHOTO hakta B BUJEe TIOJIHCH
00yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJle.

[omnyck K BBINOJIHEHUIO SKCIIePUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKoi 0a3bl, MOHUMaHHWe 1iesiell WCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOIyCK OTMeuaeTcsl [perojiaBaTesieM B )KypHarsle.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIaHHBIX  OCYLEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucTe ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTBIISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoit). Vcronb3oBaHre KapaH/alla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHst Fpa(UKoB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
TriperiofiaBaresieM C IOC/IeyIOLMM TT0/TyYeHHeM ero IMOAIMUCH.

CtpykTypa 1 opma oTuéTta 0 1abopaTopHoii pabote

[ToAroTOBNIEHHBIN OTUET MOJJIEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkasi (yHKLMOHaIbHast
WY 371eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCS BCe MaTeMaThdecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKY IMIMMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKHe BBIBOJbI He INPUBOAATCA. POpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYecKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe




3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabaull ¢ cob/Tr0/ieHreM MpaBU/l OKPYT/IeHUs U yKa3aHUeM 3Havalmx [udp.

5. TIpumepsr pacyetoB. IpuBoauTcs mogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmyie.

6. Bblunc/ieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKUX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3ybTaThl U MPUMeEPHI BBIUMC/IEHHUS NTOTPELIHOCTeN [J11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIUMETPOBOM Oymare Wi C
WCII0/Tb30BaHMEM  CITEL[MaTM3UPOBAaHHOTO TIPOTPaMMHOTO  obecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpa@uk [Jo/DkeH ObITh TNPOHYMEpOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3aknmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPABOYHBIMK) —3HAUEHUSMH WU
TEeOpeTUUeCKUMU pacueTamMd. [IpM HaauuMy 3HAUMTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 000CHOBaHMe WX TPUUMH. EC/M pacyéThl NPOBOAWINCH Pa3sHBIMU METO/IaMH,
HeoOX0/IUMO /IOTIONTHUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/ pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabore

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCs B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKIAETCST  TPOTOKOJIOM HW3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TakKxke
HarleyaTaHHBbIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuH 0KeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHHUUECKUX  XapaKTepUCTUK  HCTO/b3yeMbIXx  MpUOOpOB
(HaumeHOBaHWe, pabouMii [uana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
[TpoTokos 6e3 MOAMUCH TIperoiaBaTeisi PU3HAeTCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OMOpPMIISIETCS  COTJIaCHO  TpeOOBaHWsAM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEP>KaTh:

- HaUMEHOBaHWe AUCIWIIVHBI;

- TIO/THOe Ha3BaHWe U HOMep PabOoThI B COOTBETCTBUH C yUueOHO-MeTOJUUeCKHUM TI0COOHeM;

-  ®.U.O. npernogaBatens 1 00yuarorerocs,

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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

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



Iy obyyarouuxcsi Mo 3a04yHOM (Gopme 00yueHHsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[er0 KOHTPOJISI YCTIeBaeMOCTH M CAaMOCTOSITeTbHOM pabOTHhI.

B mporjecce BBIMO/IHEHHSI CaMOCTOSITe/IbHOW PaboThl y oOyuaroiierocsi popMupyeTcs
1iesiecoobpa3Hoe MIaHWPOBaHUe pabouero BpeMeHH, KOTOPOe 103BOJIsSieT eMy pa3BUBaThb yMEHHs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alMu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHNA
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOyYeHHs, ITOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOTO YPOBHSI.

MeToauueCcKUMU ~ MaTepviajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIXCsl SIB/ISFOTCS:

- yueOHO-MeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToAHMuecKHe yKa3aHWs IO BBIIOJTHEHHIO MTPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHHs 0 BBIOTHEHHIO 1ab0paTOPHBIX paborT.

11.5. Meroanyeckrde YykKa3aHus [jisi OOyuarOIMXCs T10 TPOXOXAEHUIO TeKyIero
KOHTPOJIsl YCIIeBaeMOCTH.

TekylmMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWU
00yyJaroImyxcsi, OCyIIeCTB/sieMblli B TeUeHHe CeMeCTpa C IieJIbI0 OLIeHMBAHHUSI X0Jja OCBOEHHS
JVICLIATI/IMHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJISE OTHOCATCS: yCTHBIMA OMpOC Tperno/aBaTesieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYeTOB MO JabopaTOpHbIM paboTam.
MepornpusTrie TeKylero KOHTPOJ/ISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
o0yuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYIero KOHTpOJsi He MeHee 25% mabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuarorpecsi, MMelOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOBJIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIs1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJIy’KaT OCHOBOM /ISl [IONycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AWMCHUIUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)KYTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yYarOLIUXCS 10 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTal1u.

[MpomexyTouHasi ~ aTTecTalus  OOy4awIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruimdHe. OHa BK/IIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pellleHus] NPaKTUUeCKWX 3a/ay. ODK3aMeH, KakK MpaBuio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTCsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILLO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTETHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (oOpmMa OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs TIpy U3y4eHUH IMCLUTUIAHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-UCC/IeloBaTe/TbCKMX PabOT U MPOX0XK/€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJI€TBOPUTE/ILHO», «HEYZOB/IETBOPUTE/IEHO».

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

11.6.1. bannbHO-perTUHrOBasi cUCTeMa ¥ (pOpMUPOBaHKe UTOTOBOM OLIEHKH.

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



MakcumanbHbld PEeUTUHT MO0 AucuuiinHe «®u3nka» B ceMmecTtpe cocrasiasger 100
6a/10B, U3 KOTOPBIX:
- MakcuMarnbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripezienieHue 6a/I0B 110 BU/laM yueOHOM flesiTe/IbHOCTH onucaHo B Tab1. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

Tabymija 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

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

11.6.2. YcnoBus fonycka K IPOMeXyTOYHOM aTTeCTaluu.

OObs13aTeNbHBIM YC/IOBHEM /ISl TIOJTyUeHHs JOMycKa K 9K3aMeHy/AnuddepeHLIPOBaHHOMY
3a4éTy sB/SIeTCS YCIellHas cAada He MeHee 75% /abopaTOpHBIX M TIpAaKTUYeCKHUX pabor, a
TaK)Ke TIPOXOXKJeHue TecTUpoBaHus B cucteme LMS T'YAII c oOlleHKOM He HIXKe
«yIOB/IETBOPUTE/bHO». JIWlla, He BBINOJHUBIIME [aHHble YCJIOBMS, He JOIyCKarwTCsI K
IIPOME)XYTOUHOM aTTecTalju M CUYMTAIOTCS MMEMLMMM  aKaJeMUUecKyl 3a/l0/DKeHHOCTb,
KOTOpYI0 HeOOXOAMMO yCTPaHUTh B yCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIEHKHU «X0polo» Ui «OTauuHo» obydarouuiics 0bsi3aH:

- BBIMO/HUTG ¥ 3aUTUTL 100% s1ab0paTOpPHBIX U MPaKTHUeCKUx paborT;
- HabpaTh He MeHee 5 OasnoB (13 10) 3a 3/1eKTPOHHOE TeCTHpOBaHHEe B cuctemMe LMS
I'YAIL

[Ipy HeBbINOMHEHWH XOTSI ObI OJHOTO U3 JA@HHBIX YCJIOBUM MaKCUMasbHasi HUTOTOBas
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIpOBaHHOM 3auéTte, He
MOJKET IPeBbIIAaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBIM OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKHX BOMpoca (OLeHWBAIOTCS
MakcuMyM B 10 6asioB Kak[plil) U OFHY pacuéTHyIO 3ajauy (oLjeHHBaeTcsi MakcumyM B 10
OannoB). MToroBasi orjeHKa 1o AUCLMIUTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
M SK3aMeHAlIMOHHBIX 0a/inoB C TMOCHAeJYIOLNMM IIepeBOZIoM B  aKaJeMUYecKyl LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabsmija 21 — I11kasia mepeBo/ia UTOrOBOM CyMMBI 06a/IIOB B OLIEHKY

WToroBasi cymma 6asioB OreHka
85—100 «OtmuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnersoputensHO» (2)
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