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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMMmy 0OakajaBpuiata TII0 HamlpaB/IeHWIO TOATOTOBKW/ —crienyansHocT  11.03.03
«KoHCTpynpoBaHve ¥ TeXHOJIOTUs 3JIEKTPOHHBIX Cpe/ICTB» HarpaB/IeHHOCTH/CIleLjuann3aiu
«[IpoekTrpoBaHue U TeXHOJIOTHsl 3/IeKTPOHHO-BBIUYMC/IUTE/IBHBIX CPefCTB». JIUCLMIUIMHA
peanu3syetcs Kadeapoit «Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHKe Y BBIMTyCKHUKA C/IeIyIOIIUX KOMIeTeHLU:

OTIIK-1 «CrniocobeH MCMoIb30BaTh MOJI0XKEHUs], 3aKOHbI U METO/Ibl eCTeCTBEeHHBIX HayK U
MaTeMaTHUKH /ISl pelleHts 3a/lay UH)KeHePHOU J1eITe/TbHOCTH»

OITK-2 «CriocobeH camMOCTOSITeJTbHO TTPOBOJAMTL IKCIIEPUMEHTaIbHbIE WCCeI0BAaHUS H
WCII0/Tb30BaTh OCHOBHBIE TIPHeMbI 00pabO0TKH 1 TIpe/[CTaBIeHUs MTOTyYeHHbBIX JaHHBIX»

Cofiep>kaHye IMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBfI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojaBaHyie UCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroiiye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbIe PabOThI, MPAKTUUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMo# [JWCLMIUIMHBI TpeAyCMOTPEHBI CAeyrolje BHUbI KOHTPOJIS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOuUHasi aTrecTauyss B Qopme 5k3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611ast TPYZAOEMKOCTb OCBOEHMSI JUCLIMIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4yacoB.

S13bIK 0OyuUeHUst TI0 IUCLUTUIMHE «DYCCKUM»



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

Tabe 1.
Tabmuua 1 — [NepeyeHb KOMIeTeHLUMA ¥ UHAUKATOPOB MX JIOCTH)KEeHHSsI
Kozp u
Kareropus (rpynmna) Koj 1 HauMeHOBaHWe WHAWKAaTOpa
HavMeHOBaHUe
KOMITeTeHLIUU JIOCTVDKeHUS] KOMIIeTeHL[UH
KOMITeTeHLIUU
OIIK-1.3.1 3HaeT pyHjaMeHTaIbHbIe
OIIK-1 CriocobeH 3aKOHbI TIPHUPO/IbI U OCHOBHbIE (PU3UUECKHEe
WCII0/1b30BaTh MareMaThyeCcKue 3aKOHbI
noJio>keHus1, 3akoHbl | OITK-1.Y.1 ymeeT npumMeHsITh pu3nyeckue
Y MeTO/Ibl 3aKOHbI U MaTeMaTUYeCKU MeTO/bI [i/1s1
Oo61enpodeccruoHanbHbIE
eCTeCTBeHHBIX HayK | pelleHMd 3a/lay TeOpeTUYecKoro U
KOMITeTeHLIUU
Y MaTeMaTHKH JIJ1s1 TIPUKJ/IAZIHOTO XapakTepa
pellieHuUs 3aza4 OIIK-1.B.1 ByageeT HaBbIKAMU
VH)XeHepHOU WCII0/Ib30BaHus 3HaHUM eCTeCTBEHHbIX HayK
JlesITeIbHOCTH Y MaTeMaTHKU MPU pelleHUuH MPaKTUYeCKuX
3a/1a4u
OIIK-2.3.1 3HaeT OCHOBHbIE MEeTO/IbI U
OITK-2 Cniocoben CpeJiCTBa MPOBejeHUs1 SKCIIepUMeHTaTIbHbIX
CaMOCTOSITEJIHO VICC/IeJOBaHUM, CUCTEMBI CTaHapTU3aLuU U
MPOBO/JIUTH ceptudvKauuu
sKcriepuMeHTanbHble | OITK-2.Y.2 ymeeT HaXO4UTb U KPUTHYECKU
Ob1enpodeccroHaibHbIe | UCC/IeAOBaHUS U aHa/M3UpoBaTh UH(OPMALIUIO,
KOMITeTeHLIUU WICII0/Ib30BaTh HeoOXOZAMMYIO ZJIs pelleHus] IOCTaBIeHHOM
OCHOBHBI€ [TpHUeMbl 3a/1auu
06paboTKu U OIIK-2.B.1 Bnageet cnocobamu 06paboTKu
rpe/iCTaBIeHUst Y TIpe/ICTaBJ/IeHNs MOJyYeHHbIX JaHHbIX U
T0JIyYeHHBIX JJAHHBIX | OLIeHKU [TOTPeIIHOCTH pe3y/IbTaToB
H3MepeHUu

2. Mecto gucuunauHsl B cTpyKrype OI1
uciyrivHa MoXKeT 0a3MpoBaThCS Ha 3HAHUSIX, paHee PUOOPeTEHHBIX 00YYarOUMUCS
[Py U3yUYeHUU CIeAYHOLUX AUCLUATIIAH:
- «MaremaTuka. AHaIUTHYeCKas TeOMeTpHUd U JMHeliHasg aarebpay,
- «Maremaruka. MareMaTUUYeCKUU aHaIN3»,
-  «Maremaryka. Teopusi BeDOSITHOCTEH ¥ MATeMaTUYeCKasd CTaTUCTUKAY.
3HaHuWs, MOMy4YeHHble MPU U3YyUeHUM Marepuasa [JaHHOW AUCLUMILIMHBI, UMEHT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU APYTUX JUCLIUTIINH:
- «DIEeKTPOTeXHUKAa»,




- «MaTtepuanoBeJieHUE»,

- «®uU3MYeCcKre OCHOBbI I10/1yUeHHsT HHGHOPMAIUW»,

-  «®Pu3nyecKkre OCHOBBI IPOEKTUPOBAHUS 3JIEKTPOHHBIX CPEJICTBY,

- «PU3NYECKO-XHMMUYECKHEe OCHOBBI TEXHOJIOTHUU SC»,

- «DnemeHTHas 0a3a ¥ CXeMOTEXHHUKA 3JIEKTPOHHBIX CpeacTB»,

- «DJIEKTDOHUKA».

3. O6beM U TPyJ0eMKOCTb AUCLIUTITUHBI

IanHbie 06 001ieM oO0beMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUIOB yueOHOM
pabOoThI MO JUCLUIUTMHE (U pacrpeie/ieHre 3TOU TPYJOEMKOCTH 0 CeMeCTpaMm) Tpe/ICTaB/IeHbI B

Tabnwie 2.

Tabsuija 2 — O6beM U TPYA0eMKOCThb AUCLIUATITMHbI

Bupz yue6HOI paboThI

Bcero

TpynoemMKOCTb 10 ceMecTpam

Nel Neo2 Ne3
1 2 3 4 5
O6was mpyo0oémKocmb OUCYUN/TUHbI, 12/ 432 5/ 180 3/108 4/ 144
3E/ (4ac)
W3 HUX yacoe npakmu4eckoll N0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
ripakthueckue 3aHsTus (I13), (yac) 51 17 17 17
nabopatopHsie pabots (JIP), (vac) 51 17 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (uac) 90 54 36
CamocmosimenbHas paboma, Bcero (4ac) 138 58 40 40
< JK3.,
Buo npomescymouHoli ammecmayuu: 3auer,
mubd. 3auet, sk3ameH (3auet, Juddod. 3ay, Mndd. IK3. Andbo. IK3.
IK3.) ?;1}1{1; 3au.

4. CojeprkaHue IACLUTIIUHBI
4.1. PacnpegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI MO pa3/iesiaM U BUJaM 3aHATUM.
Pa3sziesibl, TeMbl JUCLIMTUIMHBI M UX TPY/JOEMKOCTD TIpUBe/IeHbI B Tabuile 3.

Tabnwiia 3 — Pa3esibl, TeMbl JUCIUIUIMHGI, UX TPY/I0EMKOCTh

Pazzenbl, TeMbl AUCLIUTITUHBI

Jlekuuu
(uac)

3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(uac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH.
Tema 1.1. DieMeHTbl KHHEMAaTHKH.
Tema 1.2. lnHaMHKa MaTepyaJbHOU TOUKU U

TIOCTYTIATe/ILHOTO IBM)KEeHUST abCOJTFOTHO TBEPZOTO

Tesa.
Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.

Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JABUKEHUS

abCoTIOTHO TBEpAOTO Tea.
Tema 1.5. TsaroreHve. D/1eMeHThI TeOPUU T10JIS.
Tema 1.6. PeaTUBUCTCKast MeXaHUKa.

11

19




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

19

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

20

Nroro B cemectpe:

34

17

17

58

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

13




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 13
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 14
Tema 9.3. fiepHble peakijuu.

Tema 9.4. DyieMeHTapHble YaCTHULIbL.

WToro B cemecTpe: 34 17 | 17 40

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 U TeM JIEKIIMOHHOTO IIUK/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
CIeKTpoMeTpa
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.
Tabsmiia 7 — Bugbl camocTosiTenibHOM paboThI U e€ TPYA0EMKOCTD
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 48 20 14 14
pucuuruinHel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 45 19 13 13
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 45 19 13 13
arrecrauuu (ITA)
Bcero: | 138 58 40 40

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[eCTBEeHHble OLIMOKM U  HETOYHOCTH
«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 .

npy

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 Kop
. [TepeueHs BOMpoOCOB (3az,au) /151 5K3aMeHa HHMKATOpa
Cemectp 1
1 | Ha3oBute npegMer usyuyeHus KWUHEMaTUKHU. OIIK-1.3.1
2 | [JaiiTe onpefieneHrie MaTepranbHON TOUKH. OIIK-1.3.1

Teno ABW)KeTCS1 U3 COCTOSTHUSI TIOKOSI C TAHTeHLMa/IbHBIM YCKOPeHHeM

3 | a = 4 M/C* ¥ HOpMaJIbHBIM YCKOpeHHeM a, = 3 m/c’. Haiiaute Bemmuuny | OITK-1.Y.1
TI0JIHOTO YCKOPeHUs Tena a.

4 Ha3soBute, B Kakux eauHULlaXx wusMepsierca B cucreme CU yriosas OITK-2.3.1
CKOPOCTb U yTJIOBOE YCKOpPEHHe.

5 | Hdaiite onpefiesieHrie abCOMIOTHO TBEPIOMY TeJy. OIlK-1.3.1
[MpoaHanu3upyiiTe  OTAMUMSA  C/AeAYHOIIUX  (U3MUECKUX  MOJesiel:

6 abcomortHo TBEpAoe Tenmo (ATT) u MaTepuanbHas Touka. IIpuBenuTe OMK-1.Y 1
rnpuMep, B KOTOPOM OJHO WU TO J>Xe TeJ0 BBICTYIlaeT B KayecTBe
MartepuanbHOU TOUku U ATT.

7 [TokaxuTe CBA3b MeX/y JMHEHHOW U YIJIOBOW CKOPOCTbIO MaTepua/bHON OIK-2.Y 1
TOUKH.

[TpoaHanu3upyiiTe XxapakTep TIPSIMOJUHEMHOrO [JBWXEHUsS Tejaa 1O

g | M3BECTHOMY 3aKOHY JBIKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoii myTh OMK-1.Y 1
MpoMJeT Tesao 3a ykKasaHHOe BpeMmsi t = 2 c? OOocHy#Te mnpuMeHeHHe o
3aKOHOB, UCIIO/Ib3YeMbIX JJIs pellleHus 3a/jauH.

9 | CopmynupyiiTe nepBbiii 3aKOH Hbl0TOHA. OIlK-1.3.1
OOBsicHUTe TIPUHIWIT W3MEPEeHUs BEeJMUMHBI CU/IbI, OCHOBaHHBIM Ha

10 OIlK-2.3.1
TpeTbeM 3akoHe HbroToHa.




OO6BsicHUTe, KakK, COTTIACHO BTOPOMY 3aKOHY HBIOTOHa, 3aBUCHUT yCKOpeHHe

11 OIlK-1.3.1
Tesia OT ero Macchbl.
[lpuBesuTe mnpyMMep, WUIIOCTPUPYIOLIMKA [J€MCTBUEe TpeTbero 3aKoHa

12 OIlK-1.¥.1
HeroToHa.
KameHnb n1eXUT Ha JHe cOCy/a, MOJHOCTBE) MOrPYy>XEHHBIM B BoAy. Kak

13 | u3mMeHUTCA CUla AaBjeHUs KaMHA Ha [JHO, eC/lu CBepXy HaiuTb KepocuH | OIIK-1.B.1
(KepoCHH He CMeIluBaeTcs ¢ Bo/oi)? OO0CHYylTe CBOM OTBET.
HazoBute, kakoi u3 3akoHOB Kernsiepa ycraHaBauBaeT (popMy TpaeKTOpvHr

14 OIlK-1.3.1
T/1aHeT.
OueHnTe 3aBUCUMOCTb CH/Ibl BCEMHUDHOrO TATOTEHHS OT  MAacChl
B3aMMO/IEHICTBYIOIINX TeJ U PACCTOSHUS MexXay HuMHu. OOOCHyMTe, Kak

15 | u3MeHUTCA cujla B3aMMHOI'O TATOTeHUs ABYX TeJl, ecjd maccy ogHoro us | OIIK-2.B.1
Tesl YBeJIMYUTh B/IBOE€, & pPacCTOSIHYMEe MeXZy TelaMU — YMEeHBbIIUTh B JiBa
pasa.

16 | HaiiTe orpefiesieHrie UMIYJ/IbCa Tesla KaK (PU3NUECKON BeJTMUMHBI. OIlK-1.3.1
CdopmynupyiiTe, TIpU KaKUX YC/IOBUSIX BBITIO/IHSIETCST 3aKOH COXPaHeHUst

17 OIlK-2.3.1
VIMITYJIbCA.

18 | Ha3zoBure, Kakasi pu3nyeckasi BeJIMUMHa Ha3bIBA€TCS MOMEHTOM CHJIBI. OIIK-1.3.1
CpaBHUTe 3alMCU OCHOBHOI'O 3aKOHA JMHAMUKU [J1s1 [TOCTYNaTe/JbHOrO U

19 | BpamjaTtesibHOro [BWKeHus. Haiiaute B3auMocBsisu Mexay sStumu | OITK-1.Y.1
3aKOHaMH.

20 | CopmynupyiiTe 3aKOH COXpaHeHUs] MOMEHTa UMITYJIbCa. OIIK-1.3.1

21 | Haiire oripefienieHre paboThbl Kak (pU3NUECKON BeJTMUMHBI. OIIK-1.3.1

22 | CopmynupyiiTe, yTO TaKoe MOIIHOCTh Kak (hr3ruecKast BeJIMUMHa. OIlK-1.3.1

73 OOmBsicHUTe, TIOUEMY I|eHTPOCTPeMHTe/IbHasi CWla TP BpAIeHWd TI0 OMK-1.Y 1
OKPY’KHOCTH He TIPOM3BOJUT PabOTHI.
Wccnenyiite paboTy cuiibl, eCv Tei0 Maccoit m = 1 Kr moJ JeicTBreM

24 | HEKOTOPOM CWJIbI U3MEHWUJI0 CBOK) CKOPOCTb C Uy = 1 m/c mo v = 3 m/c. | OIIK-2.Y.1
Ob6ocHyiiTe TpUMeHeHHe 3aKOHOB, UCII0/Ib3yeMbIX /ISl PellleHus 3alauM.

75 OObBsicHUTE, B UeM COCTOUT pa3Iuuyve MeXAy KOHCepBaTHUBHBIMH U OMK-1.Y 1
HEKOHCEepBaTHBHBIMU CUJIaMHU.

%6 Kakoii kopabnb [BWXKeTCsi MejjleHHee TIPM OJWUHAKOBOM MOILHOCTH OIK-1B.1
JIBUTaTeJIs — Harpy kKeHHbIM U1K HeHarpy>keHHbIH? O00CHy#iTe CBOM OTBeT.

27 | Haiite onpezeneHue NOTeHMaTIbHOUM sHepryuu. OT yero oHa 3aBUCHT? OIIK-1.3.1

78 O61:HCHIETe, Kak paboTa KOHCEepPBAaTMBHOW CHJIbI CBsi3aHa C MOTeHLIMATbHON OIK-13.1
SHeprueu.

729 CdopmynupyiiTe 3aKOH COXpaHEHHWs] MexaHWuecKou sHepruu. [IpuBesute OMK-2.3.1
TIpUMep BBITNOJTHEHUS 3aKOHa COXPaHEHUs] SHEPT UK.
IlaH TOHKMIA cTep)keHb Maccor m = 120 r u aymHou | = 50 cM, CrIoCOOHBIIM

30 | BpaljaTbCs OTHOCUTENBHO OCH, TpPOXOAsileld uepe3 ero cepeauHy. | OIIK-2.Y.1
PaccunraiiTe ero MOMEHT UHepLMM OTHOCUTE/IbHO yKa3aHHOU OCH.
[TokaxiTe Ha MprMepe TOHKOrO CTepxxHs AauHOoW 20 cM u maccoit 30 T,

31 | KK TPMMEHSIETCA Teopema [ITeiiHepa A1 pacuéTa MOMEHTa MHEPLIUU Tesl OMNK-1.Y 1
TPy TepeHoce OCHU BpalljeHusl C CepelWHbl CTEp)KHS Ha OJWH U3 ero
KOHLIOB.

19 HaszoBute ¢opmyny, Mo KOTOPOH BBIYMC/ISETCSI MOMEHT UMIIy/bCa OIK-1.3.1

abCoJTIOTHO TBEP/OTO TeJla.




Kak BbIUMC/IsIeTCS KUHeTHUeCKasl SHepTHst BpallleHus1 abCOMIOTHO TBEPZIOTO

33 | Tema? CpaBHute ¢ Qopmynoii A KuHeTuuecko — sHepruum | OITK-1.Y.1
MIOCTYTATe/IbHOTO IBUKEHUSI.

34 | ChopmyupyiiTe [1Ba MOCTY/iaTa TeOPUMA OTHOCUTE/ILHOCTH DWHILITeHHa. OIlK-1.3.1
CnpaBefyivBa /M B CroeluasbHOW Teopud oOTHOcuTenbHOCTH (CTO)

35 | knaccuueckasi hopmyiia Jijisi KWHeTHUeCKou suepruu E = mv?/2? Eciu wet, | OIK-1.Y.1
TO KaK paCCUMTbIBAeTCs KUHeTUUYecKas 3Heprus tesa corsiacHo CTO?

36 OmnpenenuTe, KaK U3MEHUTCS ME€PUO/] KOJIeOaHWA TPYKMHHOTO MasiTHUKA OLK-2.Y 1
TIpU yBe/IMUEHUM ero Macchl B 2 pasa, a »KeCTKOCTHU MPY>KUHBI — B 8 pas. o

37 | Kak cBsi3aHa SHeprusi rapMOHUUECKUX Koie0aHUM C UX aMITTUTY[0U? OIIK-1.¥.1
CpenaiiTe BBIBOJ, TI0 BOTIPOCY: KakK OyZeT M3MEHSATHCS XOJ, MasTHUKOBBIX
YacoB MpU HACTYIUIEHUM JIETHUX JKapKuUX JHeW 110 CpaBHEHUID C

38 | X0/I04HBIMU 3UMHUMU [IHAMM, €C/IM 4Yachl yCTaHOBJ/IeHbl B HeyTeriéHHOM | OIIK-1.B.1
romellleHuM (CTep)KeHb MasiTHUKA MeTa/sIn4eCKUi)? AprymeHTUpyWTe
CBOM OTBeT.

39 | ChopmynupyiiTe onpe/ienieHre BOIHBI. OIlK-1.3.1

40 OOBsicHUTe  pa3nMuvie  MeXAy TPOAOJBHBIMM W TIOTePeYHbIMU OMK-1.Y 1
MeXaHWYeCKUMU BOJIHAMMU.

41 | 3anmiuTe ypaBHeHHe Oeryireil BOHBbI. OIlK-1.3.1

42 | HasoBurte, yeMy paBHa CpefHsisi 00bEMHas TVIOTHOCTb SHEPIUU BOJTHBI. OIIK-1.3.1
VcTOYHMK 3ByKa M MPUEMHMK JABWXKYTCS [PYI OTHOCHUTENBHO Jpyra Co
CKOPOCTSIMM Uyem U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B cpefie paBHa 340

43 | m/c. [IpoaHanusupyiiTe 3ajady U OmnpefennTe OTHOcUTenbHOe n3MeHeHue | OIIK-1.Y.1
yacToThl 3ByKa 3a cuéT s¢dekra [omnepa. VICTOUYHMK W TNPUEMHUK
IBWXXYTCSI HABCTPEUY APYT APYTY: Uuem = 40 M/C, Ly = 60 Mm/C.

44 | Chopmynupyiite npuHLuI [rolireHca. OIIK-1.3.1

45 | Ha3oBure orpeziesieHre UHTepQepeHLiy BOJIH. OIIK-1.3.1

46 chongmnpyf/iTe, YTO Ha3bIBaeTCsl CTOsiue BoHOW. [IpuBejuTe rpumep OMK-1.Y 1
CTOSTYel BOJIHBI.

47 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHWS, KOTOPBIMU OIHCHIBAETCS OIK-2.3.1
TepMOJUHAMUUeCKasl CUCTeMa.
Ha ogHy uaiy BecoB mocTaBwId O/o/iie ¢ ropsiueil BOJOW, a Ha APYTYIO

48 | ypaBHOBemmBawe eé rupu. CoxpaHuTcs U C TeuyeHreMm Bpemenu 310 | OIIK-2.B.1
paBHOBecue? O6ocHy#Te Baiil oTBeT.

49 | 3anuiuuTe ypaBHeHUe COCTOSIHUSA HU/iea/IbHOro rasa. OIIK-1.3.1

50 YKaKuTe KOMMYeCTBO CTerieHel CBOOOABI y JKECTKOW [BYXaTOMHOMN OIK-13.1
MoJieKybl. C KaKUMU JBY)KEHUSIMA OHU CBSI3aHbI?

51 | Yemy paBHa paboTa ra3a B ©30XOpHOM IIpoliecce OIlK-1.3.1

5 OueHnTe, UyBCTBUTE/LHOCTh KAaKOTO TePMOMETpA BbIllle — PTYTHOTO WIA ONK-1.B.1
CIIMPTOBOTO (IIPU MPOYMX PABHBIX YCIOBUAX)?
["a3, HaxopdALMICS TPU MOCTOSSHHOM fasneHuu p = 100 klla, usmeHun

53 | o6bem ¢ Vi = 4 M 1o Vo = 12 M. TlokaxkuTe, Kak paccuuTbiBaeTcs padbora | OIMK-2.Y.1
rasa B TakKOM Ipoliecce, U HalZIUTe ee BeJIMUUHY.

54 Cpenante BbIBO/BI 10 XapaKTepy WU3MEHEHUs TeMIlepaTyphl rasa mpu ero OMK-1.B.1
OpicTpoM pacimperny. OTBeT MOSICHUTE. o

55 | [Nepeuncnure, U3 KAKUX YaCTell COCTOMT TeIIOBasi MallllHa. OIlK-1.3.1




56

OrneHuTe CUTyal[UIO: Karuid MAaC/ISTHUCTOM JKUZKOCTH TIOTaJlaeT Ha
MOBEPXHOCTB BO/IbI U PacTeKaeTcsl, 00pa3yst TOHKYHO MIeHKy. O6si3aTesibHO
JIA 9Ta TJIEHKA 3aKpOeT BCH MOBEPXHOCTD BOAbI? OOOCHY#TE CBOI OTBET.

OIIK-1.B.1

57

Onenure cutyauuto. Yto 00XKuraet KoxXy CU/IbHee: BOZa WU BOASTHOM rap
OJIMHAKOBOM MacChl TIpH OJIHOM M TOM ke Temreparype? ObocHy#Te Barn
OTBeT.

OIIK-1.B.1

Cemecrtp 3

58

YTo Takoe abCOTFOTHO UEPHOE TeJsI0?

OIIK-1.3.1

59

Bo CKOMbKO pa3 U3MEHUTCS TTOTOK SHEPrUU OT HUTH HaKa/lWUBaHUS JIAMITb,
eCJI1 y/JBOUTH ee Temriepatypy? OO0cCHyiiTe Balll OTBET, ONKPasiCh Ha 3aKOH
Credana-bonbimana.

OIIK-1.¥.1

60

Pacriosio>kute cefyroliye CreKTpajbHble KaacChl 3BE37 B TIOpsifiKe
BO3pacTaHMst aOCOMIOTHOM TeMIiepaTyphbl:

A — Gesnble 3Be3/bl,

G — XE/ThIe,

M — KpacHsbie,

O —rony6nie

Vcnonb3yiiTe B OTBeTe 3aKOHbI M3/IyueHHs] abOCO/IFOTHO UYEPHOTO Teja.
OOBsicHUTE TIONYYeHHYH 3aKOHOMEPHOCTh U3MEHEeHHUs 1IBeTa.

OIIK-2.¥Y.1

61

OOBsicHUTe TIDUHLAIT UW3MepeHHs TeMIlepaTypbl Tejla C TIOMOILBIO
ONTHUYECKOro MUpOMeTpa.

OIIK-1.¥.1

62

Uto Ha3biBaeTcs BHeITHUM (oTo3(PdekTom?

OIlK-1.3.1

63

B kakux egunuiax cucreMsl CYl MO)KHO U3MepsITh SHEPrUi0 (POTOHOB?

OIIK-2.3.1

64

MoxkeT nu BUAUMOe u3/yuyeHre Bbi3BaTh (0TO3¢h(deKT B TacTHHE U3
MeTasuia, paboTa BbIxo/ja KoToporo paBHa 3.5 3B? O60cHyi#iTe CBOM OTBET.

OIIK-1.B.1

65

OObsicHUTe TPUUKMHY BO3HUKHOBEHMS TOPMO3HOTO DPEHTreHOBCKOTO
W3/TyueHwusl.

OIIK-1.3.1

66

OO6bsicHUTe, Kak 3Heprusi (OTOHa CBsi3aHa C JJIMHOM CBETOBOM BOJIHBIL
OO6ocHyl¥iTe Balll OTBET.

OIIK-2.3.1

67

@®otroH ¢ AmuHOM BoHBI A = 97,04 mM paccesiics Ha HENOABMXHOM
y/ieKTpoHe 107 yrioMm 6 = 90°. IlpeasioxkuTte criocob oripejeneHust
OTHOCUTEJIbHOTO W3MEHEeHHs JJIMHbI BOJHBI (POTOHA MPU KOMIITOHOBCKOM
paccesHud. PaccuuTaiiTe ero BelMUMHY B  yKa3aHHOM  Cjyyae.
KomniTtoHOBCKas JjiMHa BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

68

OnwuimTe, UTO TpE/CTaB/sseT cOOOM aToM B paMkKax Mozenn TomcoHa.
Kakuve 0CHOBHbIe He[JOCTaTKX J@HHOU MOJ|eNn?

OIIK-1.3.1

69

AToOM BOZOPOJA HAXOAUTCS B OCHOBHOM COCTOSTHMM. Kakol [J/MHbBI BOJTHBI
W3yyeHHe MOJKeT HWCIYyCTUTb [JaHHbIM aTtom? OOOCHy#Te Balll OTBeT,
WCI10/1b3y$1 TIocTynatel bopa.

OIIK-1.¥Y.1

70

B uem coctourt runoresa ge bpoiins?

OIIK-1.3.1

71

OOBsiCHUTE, TPU KAaKUX YCJIOBUSAX MUKPOUACTHUI[bI TTPOSIB/ISIIOT BOJIHOBBIE
cBovicTBa. IIpuBeauTe MPUMEpHI, TOJTBEP)KJAIOIIME BOJHOBBIE CBOWMCTBA
YaCTHIl.

OIIK-1.3.1

72

Bymer v TposiBNATH BOJHOBBIE CBOMCTBA (yTOONBHBI MY TIpU
TNONa/laHuK B BOPOTa IMPUHOM 7 M, ecu Macca Msya 400 r., a CKopoCTb -
100 km/a? OTBeT 060CHOBATH.

OIIK-2.Y.1

73

KakoB (pr3nueckuii CMbIC/T BOJIHOBOU (PYyHKLIMW?

OIIK-1.3.1




B uem oramune CTAallMOHAPDHOI'O W HEeCTAlJUOHAPDHOT'O YpPdBHEHHA

74 " OIIK-2.3.1
[Ipéaunrepa?

75 CpaBHuTe AnMHY BOJHBI Jie bpoins ans maprka maccom my, = 0,2 r u OMK-1.Y 1
MPOTOHA Maccoit m, = 1.67*10% Kr, UMEIOLMX OJUHAKOBbLIE CKOPOCTH V. o
Kakum  o6pa3oM  3Heprus  «HYJeBbIX  KojiebaHWi»  KBAaHTOBOTO

76 | rapMOHUYECKOr0 OCL{A/IISITOPA CBsI3aHa C cootHowenvem | OIIK-1.Y.1
Heorpe/iesiéHHOCTel [elizeHOepra?

77 [TocuuTaiiTe, CKONMBKO 3/IEKTPOHOB MOJKET HAaXOJUTbCS B OCHOBHOM OMK-1.Y 1
COCTOSIHUU B aTOMe.

[TocuuTaiiTe, CKOJBKO 3/IEKTDOHOB B aTOMe, y KOTOPOTO LIeJTUKOM

78 | 3amosHeHa BHeIHsisi 2p-000/104uka. ATOM Kakoro BelectBa nmeeT Takyto | OITK-1.Y.1
3/1eKTPOHHYIO KOH(PUTYpaLyio?

79 OueHuTe 1Mo TMOPSAKY BeJWYMHBI BpeMsl >KU3HU KBAHTOBOT'O COCTOSIHUS, OIK-2.B.1
SHeprusi KOTOporo xapakrepusyeTcsi pa3MmbiBaHueM ropsgka AE ~ 0.1 5B. o
MukpoyacTuiia 3arepTa B OJHOMEpPHOM MOTeHLMaIbHOM siMe IUPUHOM | ¢
0eCcKOHeUHBIMH CTeHKaMHU U HAXOJUTCS B COCTOSTHUU C KBAHTOBBIM UHCIIOM

80 | n = 1. Tlokaxure, Kak OIpeJe/UTb KOOpAWHATBI TOYeK, B KoTopbix | OIIK-1.B.1
BEPOSITHOCTh OOHApPY>KUTh MUKDPOUACTHI]y MaKCHUMasbHa. Haliute ux B
YKa3aHHOM CJlyyvae.

a1 Kakum MokeT OBITb CIMH YacCTHUL], KOTOPbIe OIMHCHIBAIOTCS CTaTHCTHKON OIK-1.3.1
®epmu-/lupaka? [IpuBesuTe rnpyuMepsl TAKUX YaCTUL. o

82 OOmbsicHUTe, YeM OT/IMYAETCS XapaKTep 3aro/IHEHUs] COCTOSIHAN KBAaHTOBOM OIK-1.3.1
cucteMbl hepMruoHaMU ¥ 6030HaMHU. o

83 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOT'O M BBIHY>K/IEHHOT'O U3/TyYeHHsl. OIIK-1.¥.1
[MpeasioxkuTe TeopeTueckoe 0O00OCHOBaHUe, KaK U3MEHUTCS TIPOBO/IMMOCTh

84 KpeMHUEeBOro o0pasija, ecyidi B Hero BHEAPUTb HeDoJIbIIoe KOIMUecTBO OLK-1.B.1
WH/IMeBOl TipuMecu? BaneHTHOCTh KpeMHMs1 paBHa 4, BaleHTHOCTb WH/IUS o
-3.

85 | Onuimmre MPUHLIAT PabOTHI J1a3epa 1Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
Jlazep paboTaet 110 TPEXypOBHEBOM cxeMe. JHeprusi OCHOBHOT'O COCTOSIHHS

86 E, = -8 3B, sHeprus Bo30yXAéHHOTO coctossHus E, = -5 3B, sHeprus OIK-1.Y 1
MeTacTabuIbHOTO cocTtosiHust E;= -5.2 3B. Onpegenure AJIMHY BOJIHBI, Ha o
KOTODPOI MPOUCXOAUT pabouee U3mydyeHue.

87 UeMy paBHa MoJiIpHasi TeIUVIOEMKOCTb TBEPAOrO Teja, COrJIaCHO OITK-2.3.1
KJ/IaCCMUeCKol Teopuu TeryioéMkocTu rosionra u Iltu? o

a8 OOmbsicHUTe, KaK KBAHTOBAasi TeOPHs TeTVIOEMKOCTU TBEpAoro Tena [ebas OIK-2.Y 1
JIOTIO/THSIET TeOPHIO TeIJIOEMKOCTU DUHILTEeHHA. o

89 Kakass ~ uvacthua  HasbiBaeTca  (OHOHOM?  KakuMm ~ KBaHTOBBIM OTTK-1.3.1
pacripe/ieieHueM ONUChIBAOTCS (POHOHBI? o

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

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

Ne [TepeueHs BorpocoB (3afau) /1 AU QepeHIIMPOBaHHOIO 3ayeTa Kon

n/n WHJUKaTopa

1 Cdopmynupyiite 3akoH KynoHa M 3aKOH COXpaHeHHs! 37eKTPUUecKOoro OIK-1.3.1

3apsizia.




[Haunte  onpezneneHue  BeKTOpa
5/IeKTPOCTATUUECKOr'0 M0JISI.

HArIpsoKeHHOCTH u IoTeHLasia

OIIK-1.3.1

Coopmynupyiite Teopemy I'aycca pAas 3/1eKTPOCTaTUYeCKOTO TIOJS B
BaKyyMe U B JIN3/IeKTPUKaX.

OIIK-1.3.1

OObsicHuTe (PU3NYECKUI CMBICT LUPKY/SILMH BEKTOpa HarpspKeHHOCTH
3/IEKTPOCTaTUUeCKOTO T10J151 M [JOKa)KUTe ero MOoTeHLMalIbHbIA XapakTep.

OIIK-1.¥.1

[Tpoananu3upyite, Kak U3MEHUTCSI CUJIa B3aUMOJENCTBUS BYX TOUEUHBIX
3apsoB TIpM UX TlepeHeceHuM U3 BaKyyMa B OJHOPOJHBIA >KUAKWN
JIA3NIEKTPUK.

OIIK-1.¥.1

CpaBHuTe pacripefiejieHle 3apsiZioB B MPOBOJHUKAX W [U3JIEKTPUKAxX TpU
TOMeLL[eHUU UX BO BHELLIHee 3/IeKTPOCTaTUuecKoe moJie.

OIIK-1.¥Y.1

OueHuTe CUTyaLMIO: He3apsUKeHHbIM  Lje/IbHOMeTa/l/IMUeCKUd  111ap
TIOMeCTWIM B OJHOPOZHOE BHeIlIHee 3/1eKTpUuecKoe rose. Kak n3MeHsTCs
CUJIOBBIE JIMHUY TI0JIS BHYTPH 1 CHapy>ku 11apa? O00CHylTe OTBeT.

OIIK-1.B.1

B kakux emgununax cucrembl CU n3MepsieTcst 3/eKTpuuyeckass eMKOCTb U
JU3IeKTpUYecKasi NPOHULIAEMOCTh Cpe/ibl?

OIIK-2.3.1

Ha3oBuTte, Kakue BeIMUWHBI HEOOXOJUMO W3MepUTb MpuUbOpamMu AJist
pacueTa Hepruy CUCTeMbl TUIOCKOTO 3apsPKeHHOT0 KOH/leHCaTopa.

OIIK-2.3.1

10

PaccuuraliTe HanpsyKeHHOCTb U MOTEHLIMA/ 3JIeKTPOCTaTUYeCKOro oS B
LIeHTpe KBaJ/lpaTa, B BepIIMHAX KOTOPOr0 HaXOZATCS YeTbIpe OJWHAKOBBIX
TOYEeYHbIX 3apsizia 1o 2 HK, ec/im cTopoHa KBajipata paBHa 10 cM.

OIIK-1.¥Y.1

11

Ompefeniute, Kakhe UW3MepHUTe/lbHble TPUOOpPHI  MOTpPeOyroTCS U
paccuuTaiiTe WX OXKHJaeMble TIOKa3aHUS [Jisi OmpejesieHus: paboThl,
COBepIIIaeMO}¥i 110JIeM TIpH MepeMelLjeHrH 3apsiia 5 MKKJT MeXX/ly TOUKaMu C
Pa3HOCTBIO MOoTeHLManos 12 B.

OIIK-2.¥.1

12

OrjeHUTe eMKOCTb 0OaTaped KOHZEHCATOPOB, COCTOSIIIEM W3 Tpex
MOC/Ie0BaTe/IbHO COeAUHEHHBIX IJIOCKUX BO3ZYLIHBIX KOH/EHCaTOPOB
eMKOCTbl0 10 MK® KaXK/blif, eC/TM TIPOCTPAHCTBO MEXAY OOKIaKamMu
OJITHOTO U3 HUX L]eJIMKOM 3aroJIHUTh AU3IEKTPUKOM (€=3).

OIIK-1.B.1

13

Onpepenure 3apsy IUIOCKOrO C/IIOASHOrO (€=7) KOHJeHcaTropa C
romaae0 iactiH 50 cM? U pacCTosiHMeM Mexny Humu 1 MM,
MO/IK/IFOUEHHOT0 K UCTOUHKMKY MOCTOSTHHOTO HarnpspkeHus: 100 B.

OIIK-2.¥.1

14

BbIunc/iiTe HanpspKeHHOCTH TI0J1s1 PABHOMEPHO 3apsbKeHHOW 0eCKOHeUHOM
TJIOCKOCTH C TOBEPXHOCTHOU IJIOTHOCTBIO 3apsja
2 uKn/m2. Kakue wu3MepuTe/NbHble [AaTUMKA TIOJOUUTA  Obl  Jjis
9KCIepuMeHTabHOM (hHKcaliy 3TOro TMoJisi?

OIIK-2.¥.1

15

[Ipegyioxxute  TeopeTHyecKoe obocHOBaHHWe  MeToZla  pacuerta
pa3BeTB/IEHHBIX 3/IEKTPUUYECKUX Lierel ¢ MoMOoLLbio rpaBui Kupxroda.

OIIK-1.B.1

16

HasoBuTe  OCHOBHbIe  TapaMeTpbl  W3MEpPUTENbHBIX  TIPUOOPOB,
HEOOXO[UMBIX /IJIT IKCTIepUMEHTa/lbHOM TIpOBepKH 3akoHa Owma st
TIOJTHOU L{eTIN.

OIIK-2.3.1

17

PaccuuTtaiiTe, KakK W3MEHATCS TIIOKa3aHWs UZeaTbHOTO BOJILTMETPA,
TIOJJK/TFOUEHHOTO K K/IeMMaM MCTOYHHMKA TOKA, €C/IM YBETMUUTb BHEIIIHee
COTIPOTHUBJIEHHE TIEITH.

OIIK-2.¥.1

18

Omnpefienute, Kak BbIOpaTh ONTHMAIbHYHO 3/1€KTPUUECKYI0 CXeMy U
npubopel AT U3MEepeHMs  y/IeIbHOTO  COTPOTHBJIEHHSI  TOHKOTO
MIPOBO/IHUKA.

OIIK-2.Y.1




19

[TokakiTe Ha mpUMepe MOCTOBOM CXeMbl YMUTCTOHA, KaK MPUMEHSIeTCS
Meros, OasaHCUPOBKM MOCTa [jii  OMpeZeseHUus  HEW3BeCTHOTO
COMNPOTUB/IEHUSI.

OIIK-2.¥.1

20

OrueHuTe BIMsSIHYE BHYTPEHHErO COMPOTHB/IEHUST UCTOUHMKA ToKa Ha KII/T
3aMKHYTOM 371eKTpruuecKo Lemnu. [IpeayiokuTe criocoObl ero MoBbIIEHUS.

OIIK-1.B.1

21

OrneHnTe, KaK WM3MEHUTCS TIOTPEITHOCTh HW3MEPEHUsSI 3IeKTPHUUECKOro
COTIPOTHBJIEHHS] TIDOBOJHWKA, €CU TIPUMEHUTh MEeTO/l aMIlepMeTpa-
BOJILTMETPA BMECTO UCII0J/Ib30BaHus 1M(hPOBOT0 OMMETpA.

OIIK-2.B.1

22

UccnepyiiTe 3aBUCMMOCTb TI0JIE3HOM  MOILLHOCTH, BbIZe/IsieMOM  Ha
BHEIIHEM COMPOTUB/IEHWH, OT BEJWYMHbI 3TOT0  CONPOTUBJIEHUSI.
BriBeguTe yciioBue, Mpy KOTOPOM 3Ta MOIIHOCTb JOCTUraeT MaKCUMyMa.

OIlIK-2.B.1

23

PaccuuraiiTe cuy ToKa KOPOTKOrO 3aMblKaHUsi UCTOYHMKaA ¢ J/C 12 B,
eCJ/Iv TIPU TMOJAK/II0YeHUH K HeMy pe3ucTopa C conpoTtusaeHueM 5 OM cuna
TOKa B L|ely cocTaBiisieT 2 A.

OIIK-1.¥.1

24

OrieHyTe MJIOTHOCTh TOKA B MEJHOM TIPOBOJJHUKE CeUeHHeM 2 MM2, eC/IH 3a
1 MUHYTY Yepe3 ero rorepeyHoe ceyeHre CTaOUIBbHO MPOXOAUT 3apsiz, 120
K.

OIIK-1.B.1

25

Paccuuranite KIIJ] uctounvka Toka ¢ 3C 12 B u BHyTpeHHUM
conporusieHrueM 1 OM, ec/iv OH NUTaeT BHEILHIOKO Liellb CONPOTUB/IEHUEM
5 Om.

OIIK-1.¥.1

26

OueHrTe  OTHOCUTENBHYH)  TOTPELIHOCTh  BBIUMC/AEHUSI  TeryioBOM
MOIIIHOCTH, BbIZIeJIseMOM Ha Ppe3uCTope, eCAM CWia ToKa U3MepeHa
aMIiepMeTpoM C TOUYHOCTbIO 1%, a HamnpsbkeHHWe BOJIbTMETPOM — C
TOUHOCTBIO 2%.

OIIK-2.B.1

27

Cdopmynupyiite 3akoH buo-CaBapa-Jlamiaca v 3akoH Amrepa.

OIIK-1.3.1

28

[Haiite  oripefieieHWe  sIBJIeHUsT  3/IEKTPOMarHUTHOM —~ WHAYKLUUAA U
cchopmysnupyiite 3akoH Papajes.

OIIK-1.3.1

29

[MpoaHanu3upyiiTe  xapakTep  [JBW)KEHUsS]  3apsDKeHHOM — UYaCTHILIb,
B/ETallleli B OAHOPOJHOE MarHUTHOe Tojie TOJ OCTPbIM YIJIOM K
CUJIOBBIM JIUHUSIM.

OIIK-1.¥Y.1

30

CpaBHHUTEe MarHUTHbIE CBOWCTBA /iMa-, Tlapa- U (heppoMarHeTkoB. Kak oHU
BezlyT ce0si MPY TIOMeLLeHUH BO BHEIITHee He0JHOPOJHOe MarHUTHOe T1oJj1e?

OIIK-1.¥Y.1

31

OueHUTe  CUTyalMIO:  CBEPXMNPOBOJALLEe  KOJbLIO  TOMELalT B
HapacrTarolljee BHeIllHee MarHUTHOe ToJjie. UTo mpour3oiifieT ¢ MarHUTHBIM
TIOTOKOM CKBO3b TIIOIA/Ib, OTPaHUUEHHYI0 KOybl[oM? OOOCHY#Te OTBET.

OIIK-1.B.1

32

[Mpepnoxure ¢rznueckoe 000CHOBaHKWE BO3HUKHOBEHUSI BUXPEBBIX TOKOB
(TokoB ®PyKO) B MAaCCHBHBIX MPOBOAHUKAX U HA30BUTE CIIOCOOLI OOPBLOBI C
NOTepsIMU SHEPTUY B MarHUTONPOBO/IAX.

OIIK-1.B.1

33

B kakux epunuiiax cucremel CU usMepsieTcs MarHWTHas UHAYKLWS,
MarHUTHBIN MOTOK U UHAYKTUBHOCTb KOHTYpa?

OIIK-2.3.1

34

Ha3zoBuTe OCHOBHble MeTOAbl U MPUHLUIBI  SKCIIEPUMEHTAJbHOTO
HabsrozieHust 3dekra Xosia B MPOBOAHUKAX U TIOTYTIPOBOJHUKAX.

OIIK-2.3.1

35

[TokaxkuTe SKCIIepUMeHTaIbHbIM aArOpUTM OIpeJiesieHrsl HarlpaB/ieHust
VH/YKLIMOHHOTO TOKa C TOMOLbl0 TpaBwia JleHua (mpyd BABUraHUU
MarHura B KaTyllKy).

OIlIK-2.¥Y.1

36

OrleHHTe TIOTPENIHOCTh JKCIIePUMEHTAZIbHOTO pacyeTa WHAYKTUBHOCTH
peasbHOTO COJIEHOM/Ia KOHEUHOM [JIMHBI, €C/Id TIPUMEHUTh K HeMy
dopmyty A5t 6eCKOHEUHO [TMHHOTO COJIEHOU/A.

OIIK-2.B.1




37

Uccnepyiite  3aBUCMMOCTb, TIPE/ICTABJIEHHYIO TeT/el TrucTepesuca
¢deppomartetrika. Kak Ha OCHOBe TUIOLIAM TIET/M OLIEHWTh PaboTy Ha
riepeMarHM4MBaHue oOpasija?

OIIK-2.B.1

38

PaccuuTaliTe MarHUTHBIM MOMEHT KPyroBOro BUTKa paauycom 10 cm, eciu
CHJIa TOKa B HeM cocTtaBJisgeT 2 A.

OIIK-1.¥Y.1

39

PaccunraiiTe MHAYKLMIO MarHWUTHOIO IIOJII B LieHTPe KPYrOBOI'O BUTKA
pasuycoM 5 cM, 110 KOTopoMy TeueT TOK 10 A. Beifesiire usmMepuTe/bHble
3a/jauy Jy1s1 SKCIIepUMEHTA/IbHOU ITPOBEPKU pe3yJibTaTa.

OIIK-2.¥.1

40

OueHuTe paguyC KpPUBU3HBI TpPAeKTOPHMH TMPOTOHA, BJETAIOIIEro CO
ckopocThio 10° M/C B OIHOPOHOE MarHWTHOE Iojie ¢ uHayknumei 0.5 T
repreHAuKY/ISIPHO TUHUSAM UHIYKLWH.

OIIK-1.B.1

41

Ornpepnenvre cuny, ¢ KOTOPOM OJHOPOJHOE MarHWTHOE MoJie UHAYKLUen
0.1 Tn pelcTByeT Ha MpPsIMOM TMPOBOJHUK AMHOM 20 CM C TOKOM 5 A,
pacro/ioxKeHHbIN 1o, yriioM 30° K TMHUSAM TOJISI.

OIIK-1.¥.1

42

Paccuuratite 3IC WHAYKLMM, BO3HUKAIOLYyI0 B TPOBOJIOYHOM paMKe
nomiaaeio 100 cM?, ecii TIPOHU3BIBaOITlee e€ MarHUTHOE T10Jie yObIBaeT
co ckopoctero 0.05 Tn/c.

OIlIK-2.¥Y.1

43

Paccuurarite 3/]C caMOMHAYKIIMM B KaTyllKe WHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMePHOM yObiBaHvy cujibl ToKa oT 10 A 10 2 A 3a 0.1 c.

OIIK-1.¥.1

44

OrieHUTe 3HEPry0 MarHMTHOTIO T0JI COIeHOMIa UHAYKTUBHOCTBIO 0.2 T'H,
ecd cuia Toka B HeMm paBHa 3 A. Kak u3MeHUTCS 3Ta 3Heprusi npu
BBe/IeHHUH JKeJIe3HOT0 Cep/leuyHHKa?

OIIK-1.B.1

45

Cdopmynupyiite cucTemy ypaBHEHUH Makcgenia

5/IEKTPOMarHUTHOTO T10J151 B UHTerpaibHOM (opme.

hib C

OIIK-1.3.1

46

OOBsICHUTE TIOHATHE «TOK CMeIIeHWs» W (U3UUeCKyl TIPUUUHY, TI0
KOTOpO¥ 3T0 TIoHsITHE Ob110 BBefieHo k. K. MakcBes/ioMm.

OIIK-1.¥Y.1

47

HasoBuTe OCHOBHBIe TIapamMeTpbl, OMUCHIBAKOI[HME T'apPMOHUYECKYIO
3/IeKTPOMarHUTHYO BOJIHY (ZI/TMHA BOJIHBI, 4aCTOTa, (ha30Basi CKOPOCTh).

OIIK-2.3.1

48

Bribeputre criocob6 W cpeficTBa M3MepPeHWM /i1 SKCIEPUMEHTabHOTO
TIO/ITBEPIK/I€HHsI CYIIIeCTBOBAHMSI 3/IEKTPOMArHUTHBIX BOJH (OmbIT ['epriia).

OIIK-2.¥.1

49

[HaiiTe ompe/eneHre TIOHSITUIO KOT€PEHTHOCTU BOTH M HAa30BUTE YCJIOBUS,
HeoOXoguMble i1 HaOJIIOJeHUsT CTalMOHApHOW HHTepdepeHI[MOHHOMN
KapTHUHBI.

OIIK-1.3.1

50

Cdopmynupyiite ripuniui ['toiireHca-®penes.

OIIK-1.3.1

51

CdopmynupyiiTe TOHATHE Jucriepcud  cBeta. OOBACHUTE B UeM
3aKJTF0YaeTCs pas3/iMure MeX/ly HOpMa/lbHOM M aHOMaJTbHOM IMCTIepCHe.

OIIK-1.3.1

52

[Mpoananu3upyiite audpakiuoHHYH0 KapTuHy ®payHrodepa Ha OJHOM
miennd. OT Kakux ¢U3MYecKuX rapaMeTpoB 3aBUCHUT YTJIOBOE TOJIOXKeHHUe
b paKIMOHHBIX MUHUMYMOB?

OIIK-1.¥Y.1

53

CpaBHI/ITe XdPaKTEPUCTHUKU €CTECTBEHHOI'O, YaCTUUHO I10/IAPHU30BaHHOI'O U
IJIOCKOIIOJ/IAPHU30BAHHOI'O CBETd. O0ObBsACHUTE CYTb 3dKOHd Mantoca.

OIIK-1.¥Y.1

54

OOBsACHUTE MpUUNHY BO3HUMKHOBEHUA 0OBLIKHOBEHHOT'O n
HEeOOBLIKHOBEHHOI'O HyIIEI;JI IIpHU ABJI€HUH I,I[BOI‘/IIHOFO JIyueripejioM/IeHUusa B
OINTUY€CKN aHW30TPOITHBIX KPHUCTAJ/1/IdX.

OIIK-1.¥Y.1

55

OuleHWTe CUTYaLIMIO: Ha TIOBEPXHOCTh CTEK/ITHHOTO OOBEKTHMBAa HaHeCeHa
TOHKasl Tpo3pauHasi IuieHKa. Kak mozo0path ee TOJIIMHY U IOKasaTeslb
TIpesIOMJIeHUs [ peajnu3aliviy "TpOCBeT/IeHUs OITUKU''?

OIIK-1.B.1




56

[Ipenno)kuTe ONTAYECKWIT MeETOJ] SKCIIEPUMEHTASBLHOTO —Orpe/iesieHust
KOHIL[eHTpal[MK OITHYeCKM aKTUBHOTO BelllecTBa (Hampumep, pacTBopa
caxapa).

OIIK-1.B.1

57

B kakux egununax cucremsl CY u3mepsieTcsi onThuecKasl pa3HoCTb X0/a U
KaK BbIUHCJISIeTCS pa3peliarolasi CltoCOOHOCTb JUPPAKLIMOHHOM PeLeTKu?

OIIK-2.3.1

58

Hazosure METO/[bI 5KCTIEPUMEHTA/IbHOTO TIOJTy YeHHsI
TUIOCKOTIO/ISIPU30BaHHOTO ~ CBETa,  HUCIO/b3yeMble B y1labOpaTOpHOM
TIPaKTHKe.

OIIK-2.3.1

59

HasoBute OIITU4YeCKHe CcpeacTBa u CHUCTeMBbI (HOJ’IHPI/B&TOPBI,
KOMHGHC&TOPBI), NMpuMeHsieMbIe [1Jid dHad/I3a COCTOSIHUA T10JIApU3aliin
CBETOBOI'O ITy4Kad.

OIIK-2.3.1

60

OrnpefiesiuTe OPSJOK AeWCTBUM /I/1s SKCTIEPUMEHTAIbHOTO PacyueTa JJ/THHBI
BOJIHBl CTEKTPa/JbHOW JIMHUM TPU TOMOILIM TOHMOMeTpa W TPO3pavyHoit
JU(PPaKLMOHHON pelleTKH.

OIIK-2.¥.1

61

[TokakuTe, Kak chopmMy/aMpoBaTh 3ajiauy [Jjsi SKCIepUMeHTa/bHOU
MIPOBEPKH BBITIOJIHEHUS 3aKOHa bprocTepa npu najjeHUM CcBeTa Ha FPaHULly
paszesa AByX JW3/1eKTPUKOB.

OIlIK-2.¥Y.1

62

VccnepyiiTe, KaKk CKakKeTCsl HA TOYHOCTH KOCBEHHOT'O U3MepeHUs JIJTUHbI
CBETOBOM BOJIHBI C TIOMOILIbI0 Ourpusmbl ®dpeHesisi HETOUHOCTb B
V3MepeHUH pacCTOSIHUS MeXXy MHUMbIMY KOT€peHTHBIMU UCTOYHUKAMHU.

OIIK-2.B.1

63

PaccuuraiiTe ONMTHUECKYIO Pa3HOCTh XOJa ABYX KOT'€PEeHTHBIX CBETOBBIX
BosiH JmuHOM 600 HM, ecM Ha 3KpaHe B TOYKe WX HaJIOXKeHUs
Ha0/Tr0/1aeTCs TPeTHM UHTeP(epeHI[MOHHBIN MaKCUMYM.

OIIK-1.¥Y.1

64

OrueHUTe MUHMMA/bHYIO TOJIUMHY MbLIbHOW muieHKu (n = 1.33), mipu
KOTOpO# OHa OyzieT Ka3aTbCs KpacHOW (A = 650 HM) rpu HabO/IeHNN B
OTPa’KeHHOM CBeTe 110/, HOPMaJIbHbIM YIJIOM NaZleHus.

OIIK-1.B.1

65

OlujeHrTe TOTpPeIlHOCTh BbIYMC/IEHUS] pailyca KPUBU3HbBI JIMH3bl U3
yCTaHOBKHU AJis1 HabsrojeHust Kostel] HbloTOHa, ec/i paguyc 5-ro TeMHOTO
KOJIbLa U3MepPeH PaBHbIM 2.5 MM, a AyiHa BOHBI cBeTa 500 HM.

OIlIK-2.B.1

66

Paccuuraiite mepuoj, AudpakLMOHHON pelleTKH, ecyid AudpakLHOHHbIN
MakCHMyM BTOPOrO TOpsiZiKa [/ MOHOXPOMAaTH4eCKOro CBeTa C JJIMHOU
BosiHbI 500 HM HabsrojaeTcst o, yriaom 30°.

OIIK-1.¥Y.1

67

BribepuTe MaTeMaTHUeCKHM arrapaT W paccudTaiTe yron Audpakijyu,
COOTBETCTBYIOLLIMH TJIaBHOMY MAakCMMyMy TpeTbero mopsiika /st
MOHOXpoMaTHueckoro ceeta (A = 400 HM), IMajaroIiero HOpPMaabHO Ha
pelIeTKy C [epruojoM 2 MKM.

OIIK-2.Y.1

68

Ouennte HaOOMBIINIK TIOPSIIOK CITEKTPa, KOTOPBI MOXKHO HAaOJIIOAATh C
TOMOILbI0 U(PaKLMOHHON perieTKd, Metoreld 500 mWITpUxoB Ha 1 MM,
TIpU OCBeIlleHNY ee CBETOM C JIJTMHOW BOJIHBI 550 HM.

OIIK-1.B.1

69

Paccuuraiite VHTEHCUBHOCTb TIJIOCKOMOJISIPU30BAaHHOT O CBeTa,
MpoLIe/lIero yepe3 aHaau3aTop, €eCAd Yrojl MeXAy IJIOCKOCTSIMU
Moasipu3aliud  MoJigpU3aTopa W aHaau3aTopa  cocTaBiser  60°.
VHTeHCUBHOCTD Ta/iarolliero Ha IMoJisipyu3aTop eCTeCTBEHHOT0 CBeTa paBHa
L.

OIIK-1.¥Y.1

70

Ouenute yros bprocrepa [/l rpaHyLbl pa3zena Cpef «BO3JYyX — CTEeKJIO»
(mokasaresb rpesiomsieHus1 ctekaa n=1.5). [Tog KakuM yriioM cBeT JoJ/DKeH
najiaTb Ha TIOBEPXHOCTb, UYTOOBI OTPA)KEHHBIM Jy4 ObUI TIOJHOCTHIO
T10J/IIPU30BaH?

OIIK-1.B.1




Paccunrarite, Ha KakOW yros OTK/JIOHUTCS JIy4d CBeTa IIPU INPOXOXK[EHUU
yepe3 CTEK/ISHHYH NpuUsMy C mnpenomssitoluMm yriaom 30°, ecid Jiyy
rnajZlaeT Ha IpaHb NpU3MbI NepreHJuKyaapHO. [loka3arens mpenomsieHUs
CTeKJ/1a IIPUHATH paBHbIM 1.5.

71 OIIK-2.¥.1

PaccuuraliTe mocTossHHYr0 Bepge A/ JuaMarHeTHKa, eC/d TIpU [JIMHe
72 | obpasia 5 cM ¥ MarHMTHON MHAYKUWK BHelHero 1osist 0.2 Tn mnockocts | OIMK-2.B.1
TMOJIIpU3aLMK TIPOXO/ALLero cBeTa rnoBopaunBaeTcs Ha 10°.

OueHrTe YacTOTy 3/€KTPOMarHUTHOM BOJIHBI B BaKyyMe, eC/id eé [JIMHa
73 | BosiHbI cocTtaBisieT 3 cM (muanazoH CBY). B kakux emununax CU | OIIK-1.B.1
V3MepsieTCsl BOJIHOBOE YMCJIO /ISl 3TOU BOJIHbI?

PaccuuTaliTe  (a30ByH0 CKOPOCTb  371€KTPOMAarHWTHOM  BOJIHBI B
74 | HemarHUTHOU cpefe (U=1), AWAIEKTpUUecKass TpOHHIIaeMocTb Kotopou | OIIK-1.Y.1
e=4.

OrleHuTe  pa3perarolyl0  CrIoCOOHOCTh  JUMPAKIIMOHHOM  pelleTKH
75 | mmpuHOM 2 cM, uMetomied 250 mTpuxoB Ha MwuMMeTp, B crektpe | OIIK-1.B.1
BTOPOI'O MOpsIJKa.

[TepeueHs TeM [i7isI BBITIOJTHEHHMST KYPCOBOT'O TIPOEKTa/ KYPCOBOM pabOoThI TIpe/iCTaB/IeHbI B
Tabmumie 17.

Tabmwiia 17 — IlepeueHb TeM /1Sl BBITIOJTHEHHUs] KYPCOBOTO MPOEKTa / KYPCOBOM PabOTHI

Ne i/ [TprMepHBIii TiepeyeHb TeM /ISt BBITIOTHEHHS] KYPCOBOT'O MPOEKTa/ KypCOBOM
o
paboThI

YueOHBIM IJIAHOM He MpelyCMOTPEHO

Bormpocel  A/is1  TIpOBe/leHHs] TIPOMEKYTOUHOM aTTeCcTalid B BHJE TeCTHPOBAHUS
ripe/icTaB/ieHbl B Tabsuie 18.

Tabnuia 18 — ITpuMepHbIii rlepeueHb BOITPOCOB /it TECTOB

Kop
[IpuMepHBbIii TepeueHb BOMPOCOB [i/Is1 TECTOB VH/IMKaTOP
a

No
/1

Kakass Oyzer TpaeKTopusi y YaCTULIbl, [BWXKYILENHCS paBHOMEPHO C
TOCTOSIHHBIM T10 BeJTMUMHE yCKOPEeHHEeM.

1) INpsimast TUHUS

1 | 2) Jluaus c neperubom OIlK-1.¥.1
3) IMapab6osia

4) OKpy>XHOCTb
Otser: 4

Omnpegenvre, Kakasi U3 TpeACTaBieHHbIX (HU3UUECKUX BeIMUUH HWMeeT
eZIMHULlY U3MepeHHs1, COBMA/IaoLy0 C eJUHULIEN U3MepeHHs CUJIbI.

1) Umnynisc

2 | 2) YckopeHue OIlK-2.3.1
3) Bec

4) YrnoBasi CKOPOCTb
Otsert: 3




YTo rpou3oiAET mocsie abCoFOTHO HEeYTPYToro yAapa YacTHL] MacCaMu
m, = 4m, U C KUHeTHYeCKUMHU 3Heprusmu T, = 6T,. Yactuia ¢ maccoit
m, AiBUrajaach BIIPaBo, a YaCcTHL]a C MaCCOM M, — HaBCTpeuy 4YacTulie C
Maccou m;.

1) YacTuiisl Oy yT ABUraTHCS BITPABO OIIK-1.¥.1
2) Eaunast yactuiia 6yZieT ABUraThCs BJIEBO

3) YacTuiipl OyIyT TOKOUTHCS

4) Yactuiipl OyayT ABUTaThCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHbI

Ortser: 2

[TpoaHanu3upyiiTe, KakoWd OTBET SIB/ISI€TCS TPaBWIbHBIM Ha BOMPOC:

«UeMy paBHa CyMMa BHYTPEHHUX CW/I, AEWCTBYIOLIUX MEXZAY TejaMu

3aMKHYTOW MeXaHU4YeCKOW CHCTeMbI?»

1) VI3meHeHNIO SHEPryuy CUCTEMBbI OMNK-1.B.1
2) Hymto

3) VI3MeHeHuI0 UMITyJIbCa CUCTEMBbI

4) Y CKOpeHHUIO 1jeHTpa MacC CUCTeMBbI

Ortser: 2

Uro mpou3oiiieT C MOMEHTOM WHepLMM CBUHLOBOTO LIWJIMHApA
OTHOCHUTEJIbHO OCH, COBMAJarwlleli C €ero TeoOMeTpUYecKOW OChbH

CUMMeTpUH, eCJIU LIWIMH/P CIVIFOLIUTD B IUCK?

1) He u3menurcs OMNK-1B.1
2) YBenmuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIHO

OtBer: 2

YKakdTe BepHYH 3aluCh ypaBHEHWs [WHaMUKU BpalljaTebHOro

JBYDKEHUS.

HM=Jo

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

4) L =r'p-sina

Ortser: 2

YKaKuTe, ueMy paBeH MOMEHT WHEPLMH TOHKOro obpyua maccodi m u

pazuycar.

1) J=m-r1%12

2)J=mr1%2 OIIK-1.3.1
3)J=m-1%3

4)J=m-r?

OtBert: 4

Bribepure ¢pa3y, COOTBETCTBYIOL[YIO TIepBOMY 3aKoHy HproTOHa:

«[TepBbiii 3aKk0H HblOTOHA yTBEp)K/aeT...»

1) ®akT cyiecTBoBaHUS aOCOMIOTHOTO [IBM>KEHUS

2) Cy1ecTBoBaHMe UHEPLIMA/IbHBIX CUCTEM OTCYETa OIIK-1.3.1

3) ®akT cyliecTBOBaHMsI HeMHepLMaIbHbIX CUCTeM OTCUETa
4) dakT Cyli|eCTBOBaHUS MPUHLIUWIIA OTHOCUTe/IbHOCTH ["anusest
OtBeT: 2




PaccuuraliTe BenMUMHY MOJYJISi MAaKCUMaabHOW BeJIMUMHBI yCKOpPEHUs
TOYKH, ABWKEHHEe KOTOPOM OIMUCHhIBAaeTCsl ypaBHeHHWeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OrtseT: 1

OIIK-2.3.1

10

Beibepute ¢opmysy, omnpeensionyl0 BeJUUMHY (a30BOM CKOPOCTH
BOJIHBI.

DHDuv=wk

2)v=k-v

3)v=kA

v =wk

Otsert: 4

OIlIK-2.¥Y.1

11

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

1) 3aBUCHT OT yObUIM TIOTEHLIMAILHOW SHEPTUr

2) ITpormopioHaibHa NpUpalieHr0 KWHeTUUeCKor SHeprun

3) PaBHa Hy/1t0

4) 3aBUCUT OT CKOPOCTH JBUKEHUS

Otsert: 3

OIIK-1.3.1

12

Kakass U3 mepeunc/ieHHbIX (U3MUECKUX BeJWYMH MMeeT pa3MepHOCTh
(xkr-m)/c??

1) MomeHT cubl

2) MoMeHT uHepLUU

3) MomeHT umnyJibca

4) Cuna

Otser: 4

OIIK-1.3.1

13

Korpa TtaHreHnuasbHOe YyCKOpeHMe paBHO HYyJ/I0, a HOpMasbHOe
YCKOpeHUe MOCTOSIHHO, TO TaKOe [JBHKeHVe Ha3bIBaeTcsy ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM MPSAMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MPSIMOTMHEHHBIM

4) PaBHOMepHBIM BpallieHueM

Otsert: 4

OIIK-1.3.1

14

BribepuTe mpaBu/ibHBIA 0TBeT. Kak mM3MeHsieTCsi MO/y/ib CKOPOCTH TIpH
MIPSIMOJIVHEMHOM /IBWKEHWH, eC/Id 3aBUCUMMOCTb TMPOWJEHHOr0 TeoM
IyTU OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) Y6biBaet

2) TTpoxoauT yepe3 MUHUMYM

3) Bospacraer

4) OcTaéTCsi NOCTOSIHHBIM

Ortser: 3

OIIK-1.3.1

15

Kak BbIUMC/isieTCsl MOMEHT UHepLMK MaTepualbHOU TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-mr1%5

4)J=mr?

OtgerT: 4

OIIK-1.¥.1




16

Kak cooTHOCATCS MOMEHTBI MHepLMU AUCKa JI U quauHipa Ji, KoTopble
VIMEIOT paBHbIe MaCChl U pajuycChbl?

1) Jn = I

2)Jo > i

3)Jp>2-Jn

4) Jn > Ju/2

Otsert: 1

OIIK-1.3.1

17

Halizure oTHollIeHHe Mpou3BeieHHbIX paboT (A,/A,), ecnu [Ba JUCKa C
paBHbIMHU MaccaMu U paguycamu R; u R, (R; = 2R,) packpyuuBaroT u3
COCTOSTHUSI TIOKOSI [I0 OIMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Ortser: 3

OIIK-1.¥Y.1

18

Kakoli yuéHblii co3fan creljiaibHy0 Teoputo oTHocutenbHocTu (CTO)?
1) l'anunei

2) DUHIITeNH

3) JlopeHnrg

4) Bop

Otser: 2

OIIK-2.¥.1

19

BribepuTe ypaBHeHHe, OMUCHIBAOLI[ee TapMOHUYeCKHe KoyiebaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

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

OtBer: 2

OIIK-1.3.1

20

[Ipoananu3upyiite, NMpyU KakOM YyCJIOBUM B CHUCTeMe, COBepLIaroLein
BBIHY)KJIEHHbIe KoyiebaHusi, Oyaer HabmogaThCs pe3oHaHC (®, —
CcoOCTBeHHas YaCTOTa, ® — YaCTOTa BBIHY)K/AAIOIIeN CHITbI)?

1) o >> o,

2) ® > w,

3) o=,

4) o <<,

Ortser: 3

OIIK-1.3.1

21

Bribepure, Kakast (pu3nueckasi BelIMIMHA U3MEHSIeTCs 11071 BO3/efCTBHEM
CHUJIBI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbIOTOHa.

1) MosnsipHast Mmacca

2) CkopocTb

3) Macca

4) MoMmeHT vHepLyr

Ortser: 2

OIIK-1.3.1

22

BribepuTe, B Kakoil cucteMe TeJl MOJIHbIA MOMEHT UMITY/IbCa OCTaeTCst
TIOCTOSIHHBIM.

1) 3amMKHyTOM

2) He3amkHyTOM, rjle CyMMa MOMEHTOB BHYTPEHHHX CUJ paBHA HYJIIO

3) HesaMKHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHJI ITOCTOSTHHA

4) He3amkHyTOU

Ortser: 1

OIIK-2.3.1




23

Ykaxkute, paboTa KakoW W3 IEPEUHC/IeHHBIX CHJI paBHa HYJIO TIPU
3aMKHYTOW TPaeKTOPUM JIBW)KEHUSI Tesa.

1) Bsiskoro TpeHus

2) Cusibl TpeHUsI KaueHUst

3) Tarorenus

4) Cusibl TPEHUS CKOJTbXKEeHHsI

Otsert: 3

OIIK-1.3.1

24

Uemy paBHa Be/lMUMHAa YCKOpeHHMsI CBOOOJHOro majieHust g Ha BHICOTe
HaJ, TOBEPXHOCTBIO 3eM/d, paBHOW paguycy 3emmu? BenuuvHy g
BOJ/IM3M IMOBEPXHOCTU 3eMJIU TIPUHATH PaBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.3.1

25

[TpoaHnanusupyiite, KakK W3MEeHUTCS Tepro/i KosebaHui
MaTeMaTUUeCcKoro MasiTHHMKa, eCd JI/IMHY ero IojiBeca yBeJIW4YuTh B 9
pas, a Maccy rpysa — yBeJWuYuTh B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenbluTcs B 2 pasa

4) YMmeHbIIUTCS B 4 pa3a

Otsert: 1

OIIK-2.Y.1

26

O1eHUTe 3/1eKTPOEMKOCTh TJIOCKOTO BO3AYIIHOTO KOH/EHCaTopa, eCiu
paccTosiHie MeXay ero oOKlajKaM{ YBeIWuuTh B 9 pa3, a o6/acTb
MeXXy 00K/Ia[KaMu 3a/IUTh JUCTU/UTMUPOBaHHOMN BooH (& = 81).

1) Y™menbmrcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) Yenuuutcs B 12 pa3

Otsert: 3

OIIK-1.¥.1

27

HasoBurte BelriecTBa, KOTOpPbIE MPH OOBIYHBIX yCIOBUSAX TPAKTUUECKU HE
TIPOBOJSAT 7IeKTPUUECKHUM TOK.

1) ITpoBogHUKYK

2) ITonynpoBogHUKH

3) [TnaTuHa

4) [ns/1eKTpUKU

Otsert: 4

OIIK-1.B.1

28

Kak HaripaBJ/IeHbl CUJIOBbIE JIMHUU HarpsHKeHHOCTH
3/IEKTPOCTAaTUYeCKOr0 TOJIs, CO3[aHHOTO TOYEYHBIM OTpHULiaTebHBIM
3apsoM?

1) 3akpyumuBatoTCsi BOKPYT 3apsija

2) K zapsiny

3) 3akpyurBarOTCs BOKPYT 3apsifia 10 YaCoOBOM CTpesiKe

4) 3aKpyuMBarOTCsl BOKPYT 3aps/ia IPOTUB YaCOBOU CTPEJIKU

Ortser: 2

OIIK-2.B.1




MoxeT /4 4yacThlla MMeTb 3apsifi, BeJWurdHa Kotoporo B 1,5 pasa
GoJiblile 371eMeHTapHOTO 3apsizia?
1) Moxet

29 | 2) Hert, He MoXxeT OIlK-1.3.1
3) MoxkeT, HO TO/IBKO eC/H 3apsif, OTpULIaTe/IbHbIN
4) Mo>XeT, HO TOJIbKO €CJIY 3apsiji M0JIOKUTeTbHbIN
Ortser: 2
UeMy paBeH NOTeHL{Ma 3/IeEKTPUYECKOTO MOJIS?
1) IloTeHLMA/ILHOM HEPTUU €JUHAYHOTO TOJIOXKUTEBHOIO 3apsiia Uin
OTHOILIEHHIO [TOTEHLIMATbHOW SHEPruu K 3apsify
2) PaboTe cu mosisi IO TiepeMeIIeHNI0 eAMHIUYHOTO T0JI0XKUTEeTEHOTO
30 | 3apsa U3 AAHHOM TOUKH T10J1s1 B 06CKOHEUHOCTh OIIK-2.B.1
3) Cune, felcTByIOLeH Ha 3aps/|, IOMeLeHHbIN B IaHHYH0 TOUYKY [0
4) Kunetnueckoi 3Hepruv mpobHOro0 TOUEUHOT0 eJUHUYHOTO 3apsja B
JIAHHOM TOYKe T0JIst
Ortsert: 2
Hanummre dhopmysny 3akoHa Oma B fuddepeHiraabHoMi Gopme.
HR=UNI
31 |2 R=QIA OMK-1.B.1
3)j=0'E
4HR =P/
Otsert: 3
Haiijute  mpaBUIbHOE  Ha3BaHWe il BEKTOPHOW  CUJ/IOBOM
XapaKTePUCTUKU 3/1IeKTPOCTaTUUeCKOro TOJIs.
1) IMoTenuman
32 | 2) HarpskeHHOCTh OIIK-1.3.1
3) Unpykuys
4) 3apsig,
OtBer: 2
OueHuTe, Kak U3MEHUTCSI CH/a 3JIeKTPOCTaTUUYeCKOr0 B3aUMOJEeNCTBUS
JBYX TOYEUHbIX 3apsiioB, eC/M OJWH W3 HUX YMeHbLIUTb B 4 pa3a, a
paccTosiHue MeXXy HIMH YMeHbLIUTh B 2 pasa.
33 1) Ymenbmrc B 8 pas OIK-1.3.1
2) YMmeHbIIWTCS B 2 pasa
3) Ymenbluutcs B 16 pa3s
4) He uaMeHHUTCS
OtBert: 4
OreHUTe, KakK 3aBUCUT 3JIeKTpUUecKasi POBOAWMOCTb MPOBOJHUKA OT
TIPU/IOXKEHHOW K HeMY Pa3HOCTH TIOTeHLIUaIoB.
1) IIpsimo MponopLMOHANILHO
34 | 2) [IponopijMoHaNbHO CTeNeHU OT Pa3HOCTU MOTeHLUAI0B OIlK-2.3.1
3) IIponopioHanbHO KBapaTy
4) He 3aBucut
Otsert: 4
YKaxkuTe (U3NUECKYH0 Be/JWYMHY, KOTOpasi MMeeT Ty JKe eJWHHLY
V3MepeHus, UTO U HarpsKeHUe.
1) HampspkeHHOCTD
35 | 2) [IpoBoaumMoCTb OIlK-2.3.1

3) 31C
4) ComnpoTuB/ieHHe
Otser: 3




Kak  Ha3biBaeTCs  BeIMUMHA  HAMpPSDKEHHOCTH  TOJIsA,  €C/IU
HaMarHUYeHHOCTb  ¢eppoMarHeTvka  obpalljaeTcsi B HyJdb U
HamnpsDKeHHOCTb ~ TI0JIT  HarpaB/ieHa  TIPOTHUBOTO/IOKHO  TIOJTHO,
BbI3BaBIlIeMYy HaMarHUUMBaHUe?

36 | 1) I'ucrepesucom OIIK-1.3.1
2) Ko3piutuBHO# cuioun
3) [Monsipuzaruen
4) MarautoABWXKyllleld CUIoNn
Otser: 2
OtleHuTe, TI0 KaKOM TpaeKTOpyU Oy/ieT ABWUTaThbCSi B MarHUTHOM IIOJie
yacTula, JeTsIasi C MOCTOSTHHOM CKOPOCThIO BZOJIb JIMHWWA MarHUTHOM
WHIYKLUU?
37 | 1) Okpyxeocrs OIK-1.3.1
2) [psimast
3) OBanoup
4) Bnnuaric
Otser: 2
B Kakux ejMHULIAX U3MepSIeTCs HarpsDKEeHHOCTh 3/IEKTPUUeCKOTro ToJsi?
1) A/m
2) B/m
38 3)Kn OIIK-1.B.1
4 Tn
OtBer: 2
YcTaHOBUTE COOTBETCTBHE MeEX/y MarepuajoM T[POBOJHUKA U €ro
371eKTPOIPOBOIHOCTHIO:
Marepuan DJIEKTPOINPOBOAHOCTE (0, 1/(OM-cm
39 A) Metain : 1) >10‘pls - EO‘IOA ( ( : OIK-1.3.1
B) ITosynpoBoiHUK 2)1071°-103
B) [Ina1eKTpuk 3) 104 - 108
OtBer:1-B,2-5,3-A
OreHuTe, KaK COOTHOCSITCS YTJ/IbI MaJ|eHUsI X U OTPaXKeHUs1 () CBeTa?
Da>>o
40 |Da>0 OMK-1.Y.1
3a=0¢
4Ha<o
Otsert: 3
[TpoaHanu3upyiite, yeMy paBeH abCOJFOTHBIN TOKa3aTe/ b MPeIOMIEHHUsS
Ccpefibl C [W37eKTPUUYEeCKOW TIPOHULAeMOCTbI0 € = 16 WM MarHUTHOM
TPOHKMLIAEMOCTBIO |l = 1.
1) 1/32
41 2) 1/4 OIlK-2.3.1
3)4
4) 1/16
Otsert: 3
YKakuTe siBlieHUe, KOTOPOe UMeHyeTcsl hHTepdepeHLeli BOMH?
1) OrubanHue BOJTHAMU TIPETSTCTBUN
2) HanoxeHuwe [pyr Ha [Jpyra BOJH, WAYIIMX OT KOTepPeHTHBIX
4 | pSTOHTMEOD OMK-2.3.1

3) Ork/ioHeHWe BOJAH OT  [epBOHAYa/bHOIO  HalpaB/eHUs
pacripocTpaHeHusi IIpY Niepexo/ie U3 OJHOM Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (ha30BOM CKOPOCTHU OT J/IUHBI BOJIHBI

Ortser: 2




43

[TpoaHanu3upyiTe, KAKUM JIO/KEH ObITh YTOJT MaJieHus CBeTOBOT'O JTy4a,
YyTOOBI OTPa>KEHHBIH JIyd COCTABJIS/ C TaZaroIiumM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.3.1

44

OueHuTe ONTUUECKYIO J/IMHY MyTH L M3 O/HOM TOYKU B JPYIYIO, €C/IU
paccTosiHue MeXAYy JABYMsI TOUKAaMM TIPO3PAauyHOM AU3JIeKTPUYECKOU
cpeanl S = 4 m. [1oka3zaresib npesiomsieHus cpebl n = 1,5.

1)5w™m

2)6m

3)7 M

4H1lm

Otser: 2

OIIK-2.Y.1

45

55t 006bsicHeHMsI KAaKOTO sIBJIEHUSI MOKeT OBbITb MCIOJTb30BaH TPUHLIUTI
Iotirenca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) [Monsipuzaijus

4) KopnyCKynsipHO-BOJTHOBOM /1yann3m

Otser: 2

OIIK-1.3.1

46

[MpoaHanu3upyiiTe, ueMy paBeH TIepUOJ,  peIlIeTKH, Korja
JudpakioHHas peleTka cofiep>KUT 200 ITPHUXOB Ha MUJLTUMETP.

1) 100 mxm

2) 500 MKM

3) 200 Mmkm

4) 5 MKM

OtBert: 4

OIIK-1.¥Y.1

47

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

1) 41

2) 31

3)I

40

Ortser: 1

OIIK-1.¥.1

48

YTo W3 MEepeurceHHOTO SIBSeTCS OCOOEHHOCTHIO CUJIOBBIX JIMHUN
Mar"HuTHOTrO T10JIST?

1) CuioBble TMHUU MarHUTHOTO TIOJIS1 BCET/la 3aMKHY Thie

2) MarHuTHble CWIOBble JIMHAM HAuMHAIOTCS HAa MarHUTHBIX U
3aKaHUMBAIOTCS Ha 3/IEKTPUUECKUX 3apsiiax

3) MarHuTHble CH/IOBble JIMHUM HAUMHAKOTCSI U 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CWIOBble JMHWUM HAUWMHAIOTCS W 3aKaHYMBAKOTCS Ha
3/IeKTPUUeCKUX 3apsifiax

OrTBeT: 1

OIIK-1.3.1




CpenaiiTe BbIBOJ, KakKOW reoMeTpHYecKoil (DUIypoil MOXKHO OMUCaTh
TPAaeKTOPUIO [IBW)KEHHS1 3apsDKeHHOM YacCTHULbl, JBUTAOLLeNcsi Tof,
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHAAM MarHUTHOM UHAYKIWU.

1) OKpy>KHOCTb

49 2) MapaGona OIlK-1.Y.1
3) I'uriepbosa
4) Cnivpanb
Otsert: 4
OueHuTe CTereHb Mosisipyu3aly P cBeTa, eC/ii CBeT MpefCTaB/isieT co0oi
CMeChb eCTeCTBeHHOI'0 CBeTa C IJIOCKOIIO/IIPU30BaHHbIM. IHTeHCUBHOCTh
TOJIIPU30BaHHOrO CBeTa B JIydye paBHa MHTEHCUBHOCTH eCTeCTBEHHOI'O
CBeTa.
50 |1)25% OIlK-2.B.1
2) 35%
3) 50%
4) 75%
Ortser: 3
PaccuuTaliTe nokasaresb IpesioOM/IeHUs BellleCcTBa, eC/IM CKOPOCTh CBeTa
TIpU Tlepexo/ie Jiyuya U3 BO3[lyXa B HEKOTOpPOe BeLeCTBO YMEeHbIINIach
Ha 20%.
1)1,2
51 2)1.25 OIIK-1.3.1
3)0,2
4) 2,2
OtBer: 2
PaccuuTaiiTe yroa Mexay ONTHYECKMMH OCSAMH [oJisipU3aTtopa |
aHaiu3aropa. Ilpy TpoXoXJeHWM CKpelLleHHBIX Mo/sgpy3aTtopa |
aHa/jM3aTopa MHTEeHCUBHOCTb CBeTa YMEHBIIWIAch B 4 pasa.
52 1) 60° OIlK-1.B.1
2) 45° o
3) 30°
4) 90°
OtBer: 2
[Tpoananu3upyuTe, KaKk USMEHUTCS BeJIMUYMHA MarHUTHOM MHIYKLMK Ha
OCH [JIMHHOTO COJIEHOWJA, €C/id TOK B HeM YyBe/JWuYuTb B 4 pasa, a
IIJIOTHOCTb HAMOTKYA BUTKOB YMEHBIIUTh B 2 pasa?
53 1) YBenuuurcs B 2 pasa OINK-1B.1
2) YBenuuuTcs B 9 pa3
3) YmenbluuTcs B 9 pas
4) YMeHbIIUTCSA B 3 pasa
OtBeT: 1
YKakuTe, Kakoe TeJlo SB/seTCsT abCOFOTHO YepPHBIM TeJIOM.
1) IMornoujaeT Bce najaroiiee Ha HETO U3TyUYEHUE
54 2) OTpakaeT Bce Majiatoliiee Ha HETro U3ayuyeHue OIK-1.Y 1

3) N3nyuaeT B peHTreHOBCKOM Jjaria3oHe
4) N3nyyaeT B BUAUMOM JMaria3oHe
OtBert: 1




55

Y Kakoro u3 TeJ oTpaXkaTebHasi CIOCOOHOCTh O/13Ka K HYJTH0?
1) IIpo3pauHoro

2) 3epKanbHOIO

3) MaroBoro

4) YepHoro

Otser: 4

OIIK-2.Y.1

56

OueHuTe, BO CKOJIBKO pa3 YBeJWUWIaCh 3HEpreThyeckas CBETUMOCTb
abCoIOTHO UepHOro Tejia MpH ero HarpeBanwu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 pa3a

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Ortsert: 2

OIIK-1.¥.1

57

Bribepure, Kakasi popMysia Hanbosiee TOUYHO OIMMCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEPreTUYeCKOM CBeTUMOCTH abCOFOTHO UepHOTo TeJia.

1) ®opmyna Pepmu-/Inpaka

2) ®opmyna bose-DitHiuTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-[IxuHca

Ortser: 3

OIIK-1.3.1

58

Kakoe u3nyueHue sB/isseTCsi paBHOBECHBIM?

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

2) TenoBoe u3nyueHue

3) JlazepHoe u3/yueHre B BUAMMOM U UHPPAKpaCHOM JiMara30Hax
4) TopMO3HO€e pEeHTTeHOBCKOe H3/lyueHne

OtBer: 2

OIIK-2.3.1

59

YKaKUTe 3aKOH, KOTOpBIA OIpeJessieT T0J0KeHHe MaKCHMyMa
W3/TyuaTe/IbHOW CIIOCOOHOCTH abCOJIIOTHO YEPHOTO Teja TpU 3aJaHHOU
abconroTHOM Temmeparype.

1) 3akon Credana-bosbivana

2) IlepBbiii 3aKoH BrHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.1

60

Ykaxkute (popmyy, orpezesisitolyi0 SHePTHI0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=hv

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

OrtBeT: 4

OIIK-1.3.1

61

[Ipoananu3upyiTe, Kak W3MeHseTCd CWIa TOKa HAaChILEeHUs TMpuU
¢doTo3ddekTe B ciyuae yMeHbLIEHMS] CBETOBOIO IOTOKA IaJaroliero
CBeTa MOCTOSIHHOM JIJINMHBI BOJTHBI.

1) YmeHnbI1aetcs

2) CHavasia yMeHbIIaeTcs, 3aTeM yBeJTNUMBaeTCs

3) CHauvasna yBe/IMuMBaeTCsl, 3aTeM yMeHbLIaeTCst

4) ChHauana ocTaeTcst IOCTOSIHHOM, a 3aTeéM YMeHbIIaeTCs

Ortser: 1

OIIK-1.3.1




62

[Ipoananu3upyite, UTO TMPOU30OMAET C KHWHETHYECKOW SHepruen
(bOTO3/1eKTPOHOB, €C/Id, He MeHsid 4YacTOThl TaZlalollero CBeTa,
YBe/IMYUTh ero0 UHTEHCUBHOCTH B 2 pa3sa.

1) YmenbmTCs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurcs B 2 pasa

Otser: 3

OIIK-1.3.1

63

OrieHUTe BeMUMHY KpacHOW rpaHullpl (oTosddekra (B repuax) s
KaTo/ja, U3roTOB/IEHHOTO U3 BOJIb(pamMa TOMIIMHOM 2 MM. KaTo/ MOKpHIT
cnoeM okcuzia Oapus. PaboTa BBIXOZI@ 37IEKTPOHOB C TIOBEPXHOCTH
Karozia paBHa 2 3B. [TocTosiHHas [Tnanka — h = 6,6-10734 [I>k-c. 3aps,
3neKkTpoHa — e = 1,6:1071° K.

1) 3,2-1015 'y

2)4,8-10 I'g

3) 4,8-10“ I'g

4)4,8-108 I'g

Otser: 1

OIIK-1.3.1

64

Kakum o6pa3om 3aBucut paboTa BbIXOJja 3/IEKTPOHA C TOBEPXHOCTU
KaTo/ja U3 KaZiMUs OT YaCTOTHI NaJjatoljero ceera?

1) IIpsiMo MpoOMNOpPLIMOHAIBHO YacToTe

2) IIpornopLiMoHaIbHO YCKOPSIOLLEMY HarpshKeHUIO

3) [IponopioHanbHO KBaZipaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

OIIK-1.¥.1

65

[Mpoananu3upyiite, Oyzer mu HabmogaTbcss HoToaddext, eciu
TJIACTUHKY W3 JlaHTaHa 00/ydaTh CBETOM C JAAMHOW BOiHBI 600 HM?
Pabora BbIX0/1a 3/7IEKTPOHA U3 JlaHTaHa paBHa 3,3 3B.

1) ®oro3ddekT Bo3MOXKeEH, eC/ii KaTo/, HarpeThb A0 TeMriepaTypsbl 347 K
2) He 6yger

3) ®oro3ddeKkT BO3MOXKEH, eClId [JIOTIOJIHUTENBbHO TIPWIOXKUTh K
M7IaCTUHKE YCKOPSIIOLIYIO0 Pa3HOCTh [TOTEHL[MA/TIOB BeJIMUMHONW He MeHee
1B

4) ®oTo3¢QdheKT BO3MOXKEH C BEPOSTHOCTBIO p ~ 0,5

OtBer: 2

OIIK-1.¥Y.1

66

CpenaiiTe BBIBOJ, O BeIMYMHE MHUHHUMAIBHOTO OOpPAaTHOTO HarpspKeHWSs,
MpY KOTOPOM TIOJTHOCTBIO TIpeKpallaeTcsi OTOTOK. YCIOBHe: SHeprus
¢dotoHOB paBHa 6,5 3B, a (oTokaTos HM3rOTOBIEH W3 JIUTHs, paboTa
BbIX0/]a KOTOPOr'o cocTaBsiseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Otser: 1

OIIK-2.B.1




67

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

1)2

2)1

3)1,5

4)3

OTBeT: 1

OIIK-1.3.1

68

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

A) Yucna (OoTOHOB B CBETOBOM IMYUKE;

b) Onepruu ¢otoHa;

B) KoadduimenTta orpakeHust ToBepXHOCTH.

HAB

2)A,B,B

3)5,B

4 A, b

Otser: 2

OIIK-1.¥.1

69

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

1) Bugumelii 1uara3oH

2) Paguonunana3on

3) Teparep1joBbIi [Hara3oH

4) PeHTreHOBCKUI [TMarnia30H U raMMa-u3/iyueHre

OtserT: 4

OIIK-2.¥.1

70

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

1) My b MpsiMo MPOTOPLIMOHA/EH AJIMHE BOJIHBI

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

3) Nmrtysibc 0OpaTHO MPOMOPLIMOHAIEH /IJTHHE BOJIHBI

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

Otsert: 3

OIIK-1.¥Y.1

71

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

1) NudpakpacHoe nsnyueHue

2) Teparep1joBoe U3nyueHue

3) PeHTreHOBCKOe U3/ydyeHre

4) PaguousnyuyeHue

Otsert: 4

OIIK-2.B.1

72

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

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

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

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

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

OrTBeT: 1

OIIK-1.B.1




73

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

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

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

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

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

OTBeT: 1

OIIK-1.3.1

74

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

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

2) V3nyyath 1 MIOT/I0MATh H00YI0 TIOPLUIO SHEPTUu

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

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

OIIK-1.3.1

75

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

1) TenoBoe u3nyyeHve

2) PeHTreHOBCKOe U3/1y4yeHHe

3) Namma-u3nyueHue

4) Bupymblii cBeT

Otsert: 4

OIIK-1.¥.1

76

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

1) YBenuuunace Ha 4,86 5B

2) YMeHbllMaack Ha 2,55 3B

3) ¥YMeHblurnack Ha 4,86 3B

4) YBenuuusack Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

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

1) 0,4 5B

2)1,95B

3)1,23B

4)2,2 5B

Ortser: 2

OIIK-1.3.1




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

1) Jltobble MUKpOYACTHIIBI Hapsiy C KOPMYCKYJSPHBIMU 00JafiatoT
BOJTHOBBIMM CBOMCTBaMU

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

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

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




84

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

1) OuHITelHA U e Xaaca

2) llItapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

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

1) OpaHyXeBbIMM CITyTHUKaMHU

2) AHTUCTOKCOBBIMU CITyTHHKaMU

3) CTOKCOBBIMU CITyTHUKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKaMU

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe (hr3UUeCKUN CMBIC] BOJTHOBOM (DYHKIUH.

1) BosiHOBasi PyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUU YaCTULIbI

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

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

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

OtBer: 2

OIIK-1.3.1

87

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

1) AE-At > h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKakuTe, Kakue yaCTHULIbI SIB/ISIOTCS (PepPMUOHAMM.

1) DnieKTprUecKu 3apsi>KeHHbIe YaCTULIbI

2) OneKTpUYeCKy HerTpasbHble YaCTHUL[bI

3) Bce yacTuipl C TO/Ty1Ie/IbIM CITIUHOM

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

OIIK-1.3.1

89

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

1) ITpoBoHUK

2) AusneKTpuK

3) IMonynpoBogHUK

4) I[pumecHbIH TOTYTIPOBOJHUK

Ortser: 2

OIIK-1.3.1

90

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

2) x/c

3) x/m

4) x/>B

Ortser: 1

OIIK-2.3.1




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

1) DHeprus NpsiMo NPONOPLIMOHAIbHA BPEMeH!

2) DHeprust 0OpaTHO MPOTIOPLIOHA/IEHA BpEMeH!

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

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

Ortsert: 4

91 OIIK-1.3.1

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

1) Bo30yx/ieHHOe COCTOSTHHE

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

B uem 3ak/toyaeTcst TyHHebHbIN 3G deKT?

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

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

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

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

OtBert: 4

93 OIlK-2.3.1

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

1) BneKTpoHbI

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

Otsert: 3

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpefesisAlOl(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBbIX akrax ['YAII, persiaMeHTUpPYyHOIMX TOPALOK U TIpOLeSypy
NIPOBeJIeHHs TeKYI|ero KOHTPOJIsI yCIIeBaeMOCTH U TIPOMEKYTOUYHOM aTTecTaliui 00yJaromxcs
I'YAIL

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




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

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

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

- TIoJIy4yeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C IperofiaBaresiem;

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

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

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

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

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

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

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

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

TpeboBaHus K MPOBeJIEHNIO MTPAKTUYECKUX 3aHATUN

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




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

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

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

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

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

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

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

11.3. MeTopuyeckue yKas3aHUsl [ OOYYarOIMXCS TI0 BBINOTHEHWIO 1ab0paTOPHBIX
paboTt

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

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

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

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

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

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

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

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

1. B. M. Anzpees, M. IO. Eropos, 1. 1. Kosanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, I'. B.
Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obmr.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. JIuteu. HoBa, I'. JI. ITnexotrkuHa, /1. E.
[Torapes, B. K. INpumunko, FO. H. Lapes, b. ®. [lIudpun // Mexanuka. KonebaHusi ¥ BOJIHBI.



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

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

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

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

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

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

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

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

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

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

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

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

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

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

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYecKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie TabaulLl ¢ cob/Tr0/ieHreM TpaBU/l OKPYTJ/IeHUS U yKa3aHUeM 3Havalux [udp.

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

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OPMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELIHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3ybTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/TMUMH.




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

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

- Ha/juuue KOOP/WHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepUMeHTa/IbHBIX TOUeK 1 anNpOKCUMUPYIOLMX MIPSIMBIX;

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

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

TpeboBanus K oopmIeHHIO OTYeTa 0 labopaTopHO# paboTe

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

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

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

- ®.N.0. npenojasare/s;

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

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHuH;

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

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

- HaWMeHOBaHWe AWCLWIIIVHEI;

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

- ®.1.0. npeniofaBaTessi ¥ 00yJaroIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

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

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

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

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



MeTouueCcKUMH  MaTepuajiaMH,  HarpaB/sIOI[UMA  CAMOCTOSTE/IbHYHO  paboTy
00yuaro[uXcs SBJISIOTCS:

- yueOHO-MeTOAMUYECKUI MaTepuas 1o AUCIUTUINHE;

- METOZMYECKHe yKa3aHWs I10 BBITIOJTHEHHUIO TIPAKTHUECKHX paboT;

- MeTOAWYeCcKHe yKa3aHWs I10 BBITIOJTHEHHUIO Tab0pPaTOPHBIX paboT.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tabmja 20 — PacripezienieHre 6asiyioB TeKyIiero KOHTPOJIS



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

11.6.2. YcnoBus fonycka K MPOMeXyTOYHOM aTTeCTaluu.

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

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

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

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

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

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

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




JIucT BHeceHUs ©3MeHeHHUH B pabouyro MporpaMmy AWCIATUIAHBI
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