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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajiaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKKM/ —crienyanbHocTd  23.03.01
«TexHonorust TPaHCIOPTHBIX TIPOLIECCOB» HarpaBAeHHOCTH/crelyanu3auud  «OpraHu3atys
NepeBO30K M ympaBjeHWe B eJVHOW TPaHCIOPTHOW cHUCTeMe». [IMCLMIIIMHA peau3yeTcs
Kadeapoii «Ne3».

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

OIIK-1 «CrocobeH TIpUMEHSITH eCTeCTBeHHOHAyUHble W OOlerMH)KeHepHble 3HaHWS,
MeTO/bl MaTeMaTH4YeCcKOro aHain3a U Mo/leJIMPOBaHUs B PO eCcCUOHATBHOMN /1eTeTbHOCTH»

OITK-3 «CriocobeH B cdepe cBoeii mpodecCHOHATLHOM [eSTeTbHOCTH TTPOBOJUTh
u3MepeHUs1 U HabO/ofeHusi, oOpabaTbiBaTh M TIPECTaB/ISATh SKCIIEPUMEHTA/IbHbIE AaHHbIE U
pe3yJibTaThl UCTIBITAHUI»

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

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpyBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKHe 3aHATHs, CAMOCTOSITe/IbHAsT
paboTa oOyuaroIrierocs.

[TporpaMMoil [UCLMIUIMHBI TPeAYyCMOTPEHbI Cefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMeXXYTOUuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMpOBaHHOTO 3auéTa (2 ceMecTp), 3K3ameHa (3 cemecTp).

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

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



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

Hayk;

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

TeXHUYEeCKUX NUCLUIIINH.

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

Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHAWKATOPOB UX OCTVKEHUS

Kareropus (rpynna)

Kop v HaumeHOBaHMe

Kop 1 HaumeHOBaHMe UHVKATOpa

KOMITeTeHLIUU KOMITEeTeHLIUU JIOCTY)KEHUS] KOMIEeTeHL[UU
OIIK-1 CriocobeH
MPHUMEHSITh OIIK-1.3.1 3HaeT 0CHOBbI MaTeMaTHKH,
eCTeCTBeHHOHayuHble | (DM3MKU, BLIUUCIUTETEHOU TeXHUKU U

Oo61enpodeccroHaibHbIE

1 00IIIerHKeHepHbIe
3HAHUSI, METOZbI

MIPOrpaMMHUPOBaHUs1, METO/bI
MO/Ie TUPOBaHUS

KOMIIeTEHLIUU MaTeMaTHueCKOro OIIK-1.B.1 BnafeeT HaBbIKAMH
aHanusa u TeOPeTUUeCKOro U SKCIepUMeHTaIbHOTO
MO/Ie/TMPOBaHus B HCC/IeJOBaHUSI 00ObEKTOB
ripodeccroHanLHOM | TIpoeCcCHOHATBLHOU JesiTe/IbHOCTU
eI TeJIbHOCTH

OIIK-3 CriocobeH B
cdepe cBoeit

OIIK-3.3.1 3HaeT OCHOBBI [IPOBeJeHUS

nipodeccroHaIbLHON N o .
M3MepeHui ¥ HabJTIoIeHNH C TToC/eIyorei
JlesiTeIbHOCTU .
06paboTKOM [JaHHBIX, BK/IFOYAst aHAIN3
MPOBOJUTD
9KCIepUMeHTaIbHbIX pe3y/bTaToB,
V3MepeHUs U
ObenpodeccroHanbHbIe COTIOCTABJ/IEHHUS UX C U3BECTHBIMU
Hab/mro1eHus],
KOMITeTeHLIUU aHasioraMu
obpabaTbiBaTh U
OIIK-3.Y.1 ymeeT NpOBOAUTH U3MEHEHHUS U
TIpe/ICTaB/ISTh
HaOJTFOZIeHHsT C TTOC/IeIVIOIIM aHaTM30M
3KCIepyMeHTabHble o
TIpY pelleHrH 3a/iay rpodeccruoHalbHON
JlaHHbIE U
JesITe/IbHOCTU
pe3y/bTaThl
WCTIBITAaHUM
2. Mecto gucuurvHel B cTpykrype OI1

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

- «MaremaTtyka. MaremaTtyueckuii dHaJ/IN3»,

- «Marematuka. Teopys BepOSTHOCTeH ¥ MaTeMaTUUeCcKas CTaTUCTHKA.

3H(:1HI/IE[, IMMOoJIyueHHbI€ TIpU HW3YUY€HHMKU MaTepHdjid I,E[{:IHHOI\/'I AUCHUIT/IMHBI, MMEIOT KdK
CaMOCTOATE/IbHOE 3HAUEHHE, TdK U UCIIOJIb3YIOTCA NP U3yUeHUUN ADYTHUX OUCLWITINH:

- «DJIeKTDOTeXHUKa»,

- «MaTepuanoBeJieHUE»,




- «OJJIEKTDOHUKA».

3. OObeM U TPYA0EMKOCTh TUCIUTTTAHbI

HanHble 06 o6iieM obbeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BHZOB yueOHOM
paboTHI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 110 CeMeCTpaMm) TIpe/iCTaB/ieHbl B

Tabsuie 2.
Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI
. TpyI0eMKOCTb 10 ceMecTpam
Bu, yuebHO# paboThl Bcero 1531 No2 1\1?93
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHbI, 13/ 468 5/ 180 3/108 5/ 180
3E/ (uac)
W3 HUX uacoe npakmuyeckoli n0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipakthueckue 3aHsitus (I13), (yac) 51 17 17 17
naboparopHsie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 90 54 36
CamocmosimenbHasi paboma, Bcero (Jac) 174 58 40 76
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9K3. ndd. 9Kk3.
310 sas,

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

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCHUATIIMHBI, UX TPYAOEMKOCTh

I3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Jlekuuu

Paznensl, TeMbl TUCITUTTUHBI
fienb, fmct (uac)

Cemectp 1

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

11 6 6 19

Paspgen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apmoHuueckue KoaebaHus.
Tema 2.2. 3aryxaroiye KoiebaHusl.
Tema 2.3. BoIHYKZIeHHbIe KOJIe0aHMsI.
Tema 2.4. Y1ipyrve BOJIHBI.
Tema 2.5. [TpumeHeHue HU3MKK KOieOaHU U BOJTH B
TeXHUKe.

11 6 6 19




Pa3fien 3. OCHOBBI MOJ/IeKY/IAPHOH (U3NKHU U
TepMOJAMHAMMKH.
Tema 3.1. MonekynsipHO-KWHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasbHble rasbl.
Tema 3.4. [IpumeHeHre MOJIEKY/IIPHOM (U3UKU U
TePMOJVHAMUKU B TeXHUKE.

12

20

WToro B cemecTpe:

34

17

17

58

CemecTp 2

Pa3zpen 4. D1eKTpocTaTUKA M 3aKOHBI IOCTOSTHHOI'0
TOKa.
Tema 4.1. DyieKTprUeckoe 1oJjie B BaKyyMe.
Tema 4.2. JyieKTprUYecKoe 1oJjie B JU3/IeKTPUKaX.
Tema 4.3. TIpoOBOAHUKM B 3/1EKTPOCTAaTUUECKOM I10JI€.
Tema 4.4. DHeprus 3/IeKTPUUYECKOr0 MOJIS.
Tema 4.5. [ToCcTOSIHHBIN 371€KTPUYECKU TOK.

11

13

Pazgen 5. MarHeTusm.
Tema 5.1. MarauTHoe 11071e B BaKyyMe.
Tema 5.2. DyileKTpOMarHuTHast UHAYKLUS.
Tema 5.3. MarHuTHoe 110/1e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopyr MakcBesuia st
3J1eKTPOMAarHUTHOI O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTU3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHLus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogeicTBre 3/1eKTpOMarHATHBIX BOJIH C
BelLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerzioBoe ¥ FOMUHECLIEHTHOE U3Jly4YeHue.
Tema 7.2. ®oTo3¢dekT 1 ero nprMeHeHue.
Tema 7.3. Dddexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuyeckasi MMpOMeTpPUs.

11

25




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

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

Tema 9.4. DyieMeHTapHble YaCTHULIbL.

WToro B cemecTpe: 34 17 | 17 76

Wroro | 102 | 51 | 51 0 138

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

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

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

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

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMU.

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

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

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




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

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

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

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

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

Paznen 2.

KosiebaHus 1 BOJTHBI.

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

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

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

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

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

Paznen 3.

OCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOJAMHAMHKH.

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




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

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

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

Pa3nen 4.

JJIEKTPOCTaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

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

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

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

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

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

Pazpgen 5.

MarneTusm.

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




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

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

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

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

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

Pa3nen 6.

Omnruka.

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

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

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

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazpgen 7.

KBanroBas onruka.

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




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

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

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

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

Pa3gen 8.

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

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

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

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

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCcMbIX K8AHMOBbIX
cucmem.

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

Pazgen 9.

®du3nKa aTOMHOI0 sAApa.

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

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

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

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




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

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

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

Tabsuia 5 — [MpakTHuecKue 3aHITHS U UX TPYA0EMKOCTb

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

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

Tabnwiia 6 — JlabopaTopHbIe 3aHSITHS U UX TPY/I0EMKOCTb

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

(uac) JIUHBI
Cemectp 1

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




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

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTH 5 4
KOH/leHcaTopa

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

7 | cocTaBnsitolei HaMPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs 3eMJIU

8 | Konbua HeroToHa 4 6

Cemectp 3

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

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoapdekra

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

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

Bcero 51

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

Tabsuiia 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

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




20 | ViccnepoBanuve B3aMMHOW MHAYKLAU 5
21 | ViccemoBanyie 3/1eKTPUUECKUX KOTeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 371eKTPOHA METO,0OM MarHeTpoHa 5
23 | burnipusma @peHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGMPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNoJIIpU3aLun
29 | BpaieHue mI0CKOCTH MOJIIPU3aliun 6
30 | MarauTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLyiu 6
31 OrnpesenieHve JJIMH BOJIH  CIHEKTPaJbHBIX JIMHUM C  T[OMOLIBIO 6
CIIeKTpOMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto dhoTodddekra 7
34 W3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIIeKTpOMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS METayIOB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JYyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezenieHre 3HePryuy anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHye SHepruu -usnyueHus 9
4.5. BelImosHeHHe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcs
Bujibl camocTosiTe/IbHOM paboThI U ee TPYZA0eMKOCTb TIpUBe/ieHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 60 20 14 6
pucuuruinHel (TO)
[ToaroroBka K TeKylilieMy KOHTPOJIFO 57 19 13 75
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 57 19 13 75
arrecrauuu (ITA)
Bcero: | 174 58 40 76

5. TlepeueHb yueOHO-METOUUECKOTO 00eCreueHus

TSI CAMOCTOSITeTbHOM pabOoThI 00YUarOIUXCS TI0 JUCIUTUIHAHE (MOZYJIIO)

YueOHO-MeToAMUYeCKHe MaTepuasbl [ CaMOCTOSTe/NbHOM paboThl 00yuaromxcs

yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN




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

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

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

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

nosb3oeamesetl.

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

e.lanbook.com/book/

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

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

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

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

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

nosb3oeamesetl.

https://

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

nosab3ogamesetl.



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

https://
znanium.com/

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

nosab3ogamesetl.

978-5-534-11829-2.



https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867

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

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

https: -sCi .

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

obpa3oBaHHe»

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

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

Tabsmia 10— [TepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

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

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

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

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

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

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

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

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

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

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



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

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

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

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

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

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

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

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

Tabsura 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

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

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

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

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

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

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

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




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

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

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

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

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

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

YuebOHast ayquTopus J1s 1ab0paTOPHBIX 3aHATHM.

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

(OO0 «ITpodobpazoranue» r. KazaHn)).

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

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

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

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




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

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

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

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

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

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

TecTsl.

JK3aMeH

Cr1cox BOIIPOCOB;
MuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

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

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

Tabsmija 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIUH

OLleHKa KOMITeTeHLIMU

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

OO6yyarormicst:

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

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

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

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

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

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

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

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

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

— He JIOMyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

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

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJleeT CUCTEMOW CIeLiMa/IM3UPOBAHHbBIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

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

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

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

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKA ¥ HETOYHOCTH;

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

— 1a60 apryMeHTHpyeT HayuHbIe IT0JI0KEeHHSI;

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

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

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

«yZOBJIETBOPHUTE/IbHO»

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

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

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

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

Ne [TepeueHb BOMPOCOB (3aZiau) AJisi 9K3aMeHa Koz
/1 WHIMKATOpPa
Cemectp 1
1 | Ha3oBuTe npegMeT W3y4yeHUs] KHHEMAaTUKU. OIIK-1.3.1
2 | [aiite onpejiesieHye MaTepyaJbHOM TOUYKHU. OIIK-1.3.1

Teno ABWXKeTCs M3 COCTOSIHUSA TOKOSI C TAHT€HLIMA/IbHBIM YCKOPEHUEM at =
3 |4 m/c? u HOpMa/lbHBIM yCKOpeHWeM an = 3 M/c2. Haiigure BenuuuHy | OITK-1.B.1
TIOJIHOTO YCKOPEHUsI Tera a.

Ha3oBute, B Kakux eauHMLIax Hu3MepsieTcsi B cucreMe CU yrioBas
CKOPOCTb U YTIJIOBOE YCKOPEeHHe.

OIIK-3.3.1

5 | laiite onpeziesieHre abCOMIOTHO TBEPOMY TeJy. OIlK-1.3.1

[MpoaHanu3upyiiTe  OT/IMUMS  CAeAYIOMMX  (U3WYECKUX  Mojesei:
abcomoTtHo TBEpAOoe Tenmo (ATT) u MartepuasnbHas Touka. I[IpuBeguTte

6 OIIK-1.B.1
rprvMep, B KOTOPOM OJHO M TO e TeJi0 BBICTyIlaeT B KayecTBe
MaTtepuaabHOU Touku U ATT.

[TokakuTe CBSI3b MeXAY JUHENWHOW W yIJIOBOM CKOPOCTbIO MarepuaibHOU
7 OIIK-3.Y.1
TOUKU.
[NpoaHanu3upyiite XxapakTep TMpPSIMOJIMHEMHOTO [BW)KEHUsI Tejla I10
U3BECTHOMY 3aKoHy aBwkeHus x(t) = 10 + 2t + 0,5t2 (m). Kako¥i nyTh
3 y ya (® ,5t2 (M) y OIK-1B.1

TIpO/IeT Teno 3a yka3aHHoe BpeMsi t = 2 c? OO6ocHy#Te TpUMeHeHUe
3aKOHOB, UCIIO/b3yeMbIX [I/Is1 pellleHUs 3a/jauH.

9 | CdopmynupyiiTe nepBbiii 3aKOH HbIOTOHA. OIlK-1.3.1

10 OObsicHUTe TIPUHIWIT W3MEPEeHUs BEeJWYMHBI CUJIbI, OCHOBaHHBIA Ha OITK-3.3.1
TpeTbeM 3aKOHe HbIOTOHa. o

O6'bHCHI/ITe, KdK, COIJIACHO BTOPOMY 3dKOHY HbI-OTOHa, 3dBUCUT YCKOpEHHE
TeJ/lda OT ero MacCcChlI.

11 OIIK-1.3.1




[IpuBepuTe mnprUMep, WUIIOCTPUPYIOLMU [eMCTBHE TpeThero 3aKoHa

12 OIIK-3.Y.1
HproToHa.
HasoBure, kakoli u3 3akoHOB Kersiepa ycrtaHaB/ivBaeT (OpMy TpPaeKTOPUU

13 OIIK-1.3.1
TJ1aHeT.

14 | HatiTe omipe/iesieHre UMITy/ibCa TeJla Kak PU3nuecKol BeJTMUMHBI. OIIK-1.3.1
Cdopmynupyiite, TIpU KaKUX YC/IOBUSIX BBITIO/IHSIETCSI 3aKOH COXPaHEHHSsI

15 OIIK-3.3.1
HMMITyJIbCa.

16 | Ha3zoBure, Kakasi pu3nueckasi BeJIdUMHA Ha3bIBA€TCSI MOMEHTOM CUJIBI. OIIK-1.3.1
CpaBHUTe 3aMMCU OCHOBHOT'O 3aKOHA JWHAMHUKM [iJis TIOCTyIaTelbHOTO U

17 | BpamjarenbHOro [gBwkeHus. Haupure B3aumocBsasu Mexay Stumd | OITK-1.B.1
3aKOHaMH.

18 | ChopMynmpyiiTe 3aKOH COXpaHeHWs MOMEHTa MMITYJIbCA. OIIK-1.3.1

19 | HatiTe onpesenieHre paboThl Kak GU3NUeCKO BeJTMUMHEI. OI1K-3.3.1

20 | ChopmynupyiiTe, YTO TaKOe MOIIHOCTb KaK (hr3ryecKas BeJMUMHA. OIIK-3.3.1

27 OOmbsicHUTe, TIOUEMy IIeHTPOCTpeMHTe/bHasi CWa TPH BpAIlleHUH TI0 OIMK-3.Y 1
OKDY>KHOCTH He TIPOM3BOJUT PAOOTHI.
Wccnepyiite paboTy CWU/IBI, €CIA TeJI0 MacCOM m = 1 Kr Toj, JelcTBHeM

22 | HEKOTOpPOW CWJIbI U3MEHWIO CBOK CKOpocTh € b0 = 1 M/c go v = 3 m/c. | OIIK-1.B.1
OO6ocHyi#iTe IpUMeHeHHe 3aKOHOB, MCIT0JTb3yeMbIX JIJIsl PeIlIeHUs 3a/IaUH.

23 OObsicHATe, B YeM COCTOMT pa3/iMurie MeXXJy KOHCepBaTHBHBIMH U OIK-1.B.1
HEKOHCEPBAaTUBHBIMU CUJIAMH.

24 | HaiiTe onpejiesieHUe NOTeHMA/IbHOM 5Hepruv. OT yero oHa 3aBUCHT? OIIK-1.3.1
OOmbsicHUTE, KaK paboTa KOHCEPBATUBHOM CHJIbI CBSI3aHa C TOTEHIMATbHON

25 . OIlK-1.3.1
SHepruenu.

26 CdopmynupyiiTe 3aKOH COXpaHeHUs MexaHUueCKou 3Hepruu. [IpuBeauTe OTK-3.3.1
TIpUMep BBIMNOJHEHUS] 3aKOHAa COXPaHEeHUs] SHEPr UK.
ITaH TOHKMI cTep)keHb Maccor m = 120 r u aymHow | = 50 cM, criocoOHbIH

27 | BpallaTbCsi OTHOCUTE/NILHO OCH, TpoXxoAsileli uyepe3 ero cepeauHy. | OINK-1.B.1
PaccuuTaiiTe er0 MOMEHT MHEPLIMM OTHOCUTEIbHO YKa3aHHOM OCH.
[TokakuTe Ha TpuMepe TOHKOro CTepkHs AyvHOM 20 cM m maccou 30 T,

9g | KaK MpHMeHseTcs Teopema [TeliHepa A/l pacueTa MOMEHTa WHEPLMU TeJl OIK-3.Y 1
MpU MepeHoce OCHU BpalleHusi C CepelvHbl CTEP)KHS Ha OJWH U3 ero
KOHLIOB.

729 HasoBuTte Qopmysy, 10 KOTOPOW BBLIUKC/ISETCS MOMEHT WMITYJ/IbCa OITK-1.3.1
abCoJIFOTHO TBEPZOro Tefa.
Kak BeIumc/isieTcss KWHeTHYeCKast SHePrusi BpailjeHHst abCOJTIOTHO TBEP/IOTO

30 | rena? CpaBHuTe ¢ QopMmynod aas  KuHeTMdeckowt — sHepruu | OIIK-1.B.1
MOCTYTATETbHOTO JBHKEHHUSI.

31 | ChopmynupyiiTe aBa MOCTYJ/IaTa TEOPUH OTHOCUTETbHOCTH OWHIIITeHHa. OI1K-3.3.1
CnpaBennMBa M B creluaibHOM Teopuun oTHocutenbHOCTH (CTO)

32 | knaccuueckass opmysia AJisi KuHeTuueckoi sHeprun E = m*v%/2? Ecm | OIIK-3.Y.1
HeT, TO KaK PaCCUUTHIBAeTCS KMHeTUYeCcKast SHeprus Tesa coryiacHo CTO?

33 Onpeznenute, Kak U3MEHUTCS TIepyo/| KojebaHUM TIPY>KUHHOTO MasiTHUKA OIK-1.B.1
TIPY YBEeJIMUEHHH ero MacChl B 2 pa3a, a )KeCTKOCTH TMPY>KUHbI — B 8 pas.

34 | Kak cBsi3aHa SHeprusi TapMOHUUECKUX KOoieDaHUM C UX aMIUTATY/JO0U? OIIK-1.B.1

35 | CdhopmysiupyiiTe ornpesiesieHHe BOJTHBI. OIIK-3.3.1

36 OObsicHWTE  pa3iuuue MeXAy TpOJOJbHBIMH M TOMEepPeUYHbIMU OMK-3.Y 1
MeXaHUYeCKWMU BOJIHAMHU.

37 | 3anuinmTe ypaBHeHue Oeryiieii BOIHEI. OIlK-1.3.1

38 | Ha3oBuTe, ueMy paBHa CpeZiHsisi 00beMHasl IJIOTHOCTb SHEPTHUH BOJIHBI. OIlK-1.3.1




VcTouHuK 3ByKa M NPUEMHUK JBWXKYTCS APYT OTHOCHUTENBHO Apyra Co
CKOPOCTSIMM LMCT Y LIIP COOTBeTCTBeHHO. CKOpPOCTh 3BYKa B Cpejie paBHa

39 | 340 w/c. Ilpoananusupyute 3ajauy U onpegenute oTtHocuTenbHoe | OITK-1.B.1
VM3MeHeHre YacToThl 3ByKa 3a cyeT 3(dekra [Jomnepa. VCTOYHUK WU
TPYEMHUK JIBM)KYTCSI HABCTPeuy Apyr Apyry: vucT = 40 M/c, vrip = 60 m/c.

40 | CopmynupyiiTe npuHuun ['toiireHca. OIlK-1.3.1

41 | Ha3oBure onipefiesieHle MHTep(epeHLH BOJIH. OIIK-1.3.1
CdopmynupyiiTe, yTO Ha3bIBaeTCsl CTosiueit BoyHOW. [IpuBeauTe mpumep

42 M OIlK-1.B.1
CTOSIYeM BOJIHBI.

43 Ha3oBuTe OCHOBHbIe TapaMeTpbl COCTOSIHUS, KOTOPBIMM OITMChIBAeTCS OIK-3.3.1
TepMOJAMHAMUYECKasl CUCTEMA.

44 | 3anuiuWTe ypaBHeHHe COCTOSIHUS M/ea/IbHOro rasa. OIIK-1.3.1

45 YKakuTe KOJIMUYeCTBO CTereHeld CBOOOJbI y JKECTKOM [IByXaTOMHOM OIK-3.3.1
MoJ1eKyJIbl. C KAaKUMM [IBM)KEHUSIMU OHU CBSI3aHBbI?

46 | YUemy paBHa paboTa rasa B M130XOPHOM ITpoIjecce OIlK-1.3.1
INa3, HaxopsMiics Mpu MOCTOSTHHOM faByieHnd p = 100 klla, u3meHun

47 | oobeM ¢ V1 =4 m3 o V2 = 12 m3. [TokaxkuTe, Kak paccuntbiBaeTcs pabora | OITK-1.B.1
rasa B TaKOM Ipoliecce, U HalJUTe ee BeJIMUMHY.

48 | llepeurcnuTe, U3 KAKMX YacTel COCTOMT TeIIOBasi MalllMHa. OIIK-1.3.1

Cemectp 3

49 | Yto Takoe abCOJTFOTHO YePHOE Teso? OIIK-1.3.1
Bo ckosbKO pa3 M3MeHUTCS TOTOK SHEPruu OT HUTH HaKa/lMBaHUS JIaMIIbI,

50 | ecrn yiBoUTh ee TemriepaTypy? OO0CHy#Te Balll OTBET, onupasich Ha 3akoH | OITK-1.B.1
Crecdana-bosbliMaHa.

Pacrnosioxvte cefyromye CreKTpaJbHble K/acChl 3Be3Z, B IOpsJKe
BO3pacTaHust abCo/IOTHOM TemriepaTypbl:<br>A — OGesbie 3Be3pl,<br>G —

51 | xenteie,<br>M — kpachsie,<br>0O — romy6sie<br>Vcnonb3yiire B otBete | OITK-3.Y.1
3aKOHBI M3/yueHUs] abCO/IFOTHO UepHOro Tesia. OObACHUTE TOMYYeHHYHO
3aKOHOMEPHOCTb U3MEHEHNs LIBeTa.

59 OObsicHUTe TIDUHLUI HW3MEePeHUs TemrepaTtypbl Tejla C TIOMOIIbIO OIK-3.Y 1
OINTHUYEeCKOro MUPOMeTpa.

53 | Yro Ha3biBaeTcsi BHeIIHUM (hoTo3dhdekToM? OIIK-1.3.1

54 | B kakux eguHuuax cucreMbl CY MOKHO U3MepsITb S3HEprusi JOTOHOB? OIIK-3.3.1

55 OObsicHWTe TPUUMHY BO3HUKHOBEHHMS TOPMO3HOTO DPEHTT€HOBCKOTO OIK-1.3.1
W3/TyueHHUsl.

OOBsicHUTe, Kak 3Heprusi JOTOHA CBsi3aHa C [IMHOW CBETOBOW BOJIHBI.

56 N OIIK-1.3.1
Ob6ocHyiiTe Balll OTBeT.

57 Onuuyre, yTO IpefCTaBseT co60131 aToM B paMKax Mogenu TomcoHa. OITK-1.3.1
Kakue ocHOBHbIe HeJJOCTaTKU JaHHOW MOZenn? o
AToMm BOZIOpOJia HAXOLUTCS B OCHOBHOM COCTOSIHMM. Kakoi //IMHbI BOJIHBI

58 | u3nyueHWe MOKET WCIYyCTUTh JaHHbI atom? O6ocHylite Bam otBeT, | OITK-1.B.1
YCII0JIb3Y$1 mocTy1aTel bopa.

59 | B uem cocTouT rumnoTesa e bpoiins? OIIK-3.3.1
OOBsicCHUTe, TPU KAaKWUX YCIOBUSIX MUKDPOYACTHLbI TIPOSIB/ISIFOT BOJTHOBBIE

60 | couctBa. IlpuBesuTe mpuMepsl, MOATBep)KAarole BOMHOBble cBouctBa | OIIK-3.3.1
YaCTHLL.

ByzmeTr /M TMpOSBASTH BOJHOBBIE CBOWCTBA (PyTOO/MBHBIA MSY  TIpU

61 | momazaHuM B BOpOTa LIMPUHOM 7 M, ecnu macca msiya 400 r., a ckopocts - | OINIK-1.B.1
100 km/u? OTBeT 060CHOBATE.

62 | KakoB (m3nuecKkuii CMbIC/1 BOJTHOBOW (DYHKLIMU? OIlK-1.3.1




B uem otTmuume CTalJMOHAPHOTO W HECTALIMOHAPHOI'0 ypaBHEHUA

63 . OIIK-1.3.1
[lIpénunrepa?

64 CpaBHuTe [nvHY BOJIHBI fe bporng gna maprka maccod mm = 0,2 r u OIK-3.Y 1
MpoToHa Maccoit mp = 1.67*10~%7 Kr, UMeIOIIUX O/IMHAKOBbIe CKODOCTH V. T
KakuM  00pa3oM  SHeprusi  «HyJIeBbIX  KoyiebaHHWi»  KBAaHTOBOTO

65 | rapMOHHUUYECKOTrO OCLIWJLIIATOPA CBsI3aHa C cootHolienuem | OITK-3.¥.1
HeornpejesieHHocTel I'efizeHOepra?

66 [MocuuTaiiTe, CKOMBKO 35/IEKTPOHOB MOXKET HaXOAUTbCS B OCHOBHOM OIK-1.B.1
COCTOSIHUM B aTOMe.

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

67 | 3amosHeHa BHelIHsisi 2p-000/i0uKa. ATOM Kakoro BelrjectBa uMeeT Takyw | OITK-1.B.1
3/IeKTPOHHYI0 KOHGUTYpaLuio?

68 KakuM MoskeT ObITb CIMH YacTHL], KOTOpPble OMUCHIBAKOTCS CTaTUCTUKON OIK-3.3.1
®epmu-/vpaka? IIpuBeauTe npuMepbl TAKUX YaCTHLI. o

69 OO6mbsicHUTe, YeM OT/IMYAeTCsT XapaKTep 3arlo/THeHUs] COCTOSIHUM KBAaHTOBOM OIMK-3.3.1
cucTeMbl (hepMHOHAMH M O030HAMHU.

70 | CorocTaBbTe CBOMCTBA CIIOHTAHHOT'O Y BBIHY>K/IEHHOT'O U3/TyUYeHUsl. OIlK-1.B.1

71 | OnummmTe pUHUMN paboTHI 1a3epa M0 TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
Jlazep paboTaeT 1o TpexXypoBHEBOM cxeme. JHEPrHsi OCHOBHOTO COCTOSTHUS

7 E1 = -8 3B, sHeprusi Bo30y>xaeHHOro coctosiHusi E2 = -5 3B, sHeprus OMNK-1.B.1
MeTactabunbHOro coctosiaust E3= -5.2 3B. Ornpefesiite [JIMHY BOJIHBI, Ha o
KOTOpOW TPOMCXOUT pabouee U3TydYeHHe.

73 Yemy PaBHA MOJApHas TEIIOEMKOCTb TBEPAOTO Te/a, COIMACHO | o oo
KJIaCCUYeCKOW TeOpUH TeryioeMKOCTH [lrosoHra u I1tu?

74 OOmbsicHUTe, KaK KBAHTOBasi TEOPHUsS TETUIOEMKOCTH TBepgoro Tena [ebas OIMK-3.Y 1
JIOTIOHSIeT TEOPUIO TEIVIOEMKOCTU DUHILTENHA. T

75 Kakas  yactuiia  HaseiBaeTcs:i  (oHOHOM?  KakuM ~ KBaHTOBBIM OIK-1.3.1
pacrpe/ieJieHHeM OMUCBIBatOTCsI (POHOHBI? o

Bompocsr (3agaun) asist 3aueta / audd. 3auera mpecTaBieHbl B Tabauie 16.

Tabsuia 16 — Bonpock! (3agaun) a/1s 3adeta / audd. 3auerta

Ne [Tepeuenn BonpocoB (3afau) AJ1s1 AUQepeHLIMPOBAHHOTO 3a4yeTa Koz

n/n UHAMKATOpa
CdopmynupyiiTe 3akoH KysioHa M 3aKOH COXpaHEHWsI 371eKTPHUYecKoro

1 OIlK-1.3.1
3apsiza.

? Havite  ompefeneHre  BEKTOpPa  HAMpsSDKeHHOCTM M MOTeHLMasa OIK-1.3.1
3JIEKTPOCTAaTUYECKOTO TOJI.

3 Cdopmynupyiite Teopemy I'aycca pJisi 3/1eKTpOCTaTUUYeCKOro TIOJis B OIK-1.3.1
BaKyyMe U B [IU3JIeKTPUKAX.

4 OO6BsicHuTe (PU3NUECKUI CMBICT LMPKY/SALUA BeKTOpa HAarpsyKeHHOCTH OIK-1.B.1
3J1eKTPOCTaTUYeCKOro IOJIsl U IOKaKUTE ero rNoTeHLMalbHbIM XapakTep.
[TpoaHanu3upyiiTe, Kak U3SMEHUTCS CHJIa B3aUMOZENCTBUS ABYX TOUEUHbIX

5 |3apsgoB mpU KX TMepeHeCeHWM M3 BakyymMa B OAHOPOAHbIM >kugkuii | OITK-1.B.1
JI3JIEKTPHK.

6 CpaBHUTe pacripefiesieHue 3apsiioB B MIPOBOJHUKAX U JUIJIEKTPUKax IpU OIMK-1.B.1
TOMelLleHUU X BO BHEILIHee 3/IeKTPOCTaTHYecKoe ToJIe.

7 B kakux emunuriax cucrembl CU v3MepsieTCs 3/1eKTpUYecKass eMKOCTb U OIK-3.3.1
JIM3JIeKTprUYecKast TPOHULIAeMOCTb Cpefibl? o

8 Ha3zoBuTe, Kakve BeIWUYMHbI HEOOXOAWMO HW3MepUTh MpubopamMu [jis OIK-3.3.1

pacyeTa 3HEPIrrUr CUCTEMBI TVIOCKOI'O 3dpPs>KEeHHOI'0 KOHAEHCATOpd.




PaccuuTariTe HanpspKeHHOCTh M TIOTEHLMA 3/IeKTPOCTaTUUeCKOro ToJis B
LIeHTpe KBa/lpaTa, B BepIlIMHAX KOTOPOT0 HaXOZSTCSl UeThbipe OMHAKOBBIX
TOUYeUHBIX 3aps/a no 2 HKJ1, ec/iv CTOpOHA KBazipaTa paBHa 10 cM.

OIIK-1.B.1

10

Onpepenute, Kakue UW3MepuTe/ibHble TMPUOOpPBI  TIOTpeOyroTCsS U
paccuMTaliTe WX OXKHJaeMmble TIOKA3aHUs [/ OrnpejenieHus paboThI,
COBepIIaeMOH T0J1eM MpH NiepeMeleHUH 3apsija 5 MKKu Mexxay Toukamu ¢
Pa3HOCTHIO MoTeHManos 12 B.

OIIK-3.Y.1

11

Oripefieniite  3apsifi TIJIOCKOTO — CAHOJIHOTO (€=7) KOHjleHcaTtopa C
mowmaae0 mwiactid 50 cM? U pacCTosiHUeM MeXJy HUMU 1 MM,
TNIO/IK/TFOYEHHOI0 K UCTOYHUKY MTOCTOSIHHOrO HarnpspkeHus 100 B.

OIIK-3.Y.1

12

BbIunC/iUTe HANPSPKEHHOCTH TI0/IS1 PABHOMEPHO 3apsDKeHHON 0eCKOHeUHOM
TJIOCKOCTH C TOBEPXHOCTHOU [JIOTHOCTBIO 3apsza
2 HKn/M2 Kakve wu3MepUTeNbHbIE [JaTUMKKA TIOZOIUIH Obl st
3KCIepyMeHTanbHOM (hMKCalMy 3TOT0 MoJsi?

OIIK-3.Y.1

13

Ha3oBuTe  OCHOBHble  TapamMeTpbl  W3MepHUTe/NbHbIX  TPHUOOpPOB,
HEOOXOAUMBIX [JIi IKCTIePUMEHTa/lbHOW TpOBepKH 3akoHa Owma s
TIO/THOM 1IeTH.

OIIK-3.3.1

14

PaccuuraliTe, Kak WU3MeHSTCS TIOKa3aHWs W/eaNbHOTO BOJbTMETpa,
MOJAK/IOUEHHOTO K KJleMMaM MCTOYHMKA TOKa, eC/id YBEeJIMUUTh BHEIIHee
COTIPOTHBJ/IEHUE LIETH.

OIIK-3.¥.1

15

Onpepenute, Kak BbIOpaTb OINTHUMAJbHYIO 3/IEKTPUUYECKYIO CXeMy W
npubOpel /1T U3MEPeHWs]  y/IeIbHOTO  COTIDOTHBJ/IEHUST — TOHKOTO
TIPOBO/IHUKA.

OIIK-3.Y.1

16

[TokakuTe Ha MpUMepe MOCTOBOM CXeMbl YUTCTOHA, KaK MPUMEHSIeTCs
MeToJ, 0a/laHCUPOBKM  MOCTa [jid  OIpejefieHus  HeU3BeCTHOIO
COTIPOTUBJIEHHSI.

OIIK-3.Y.1

17

PaccuuraiiTe cumy TOKa KOPOTKOrO 3aMblKaHUsi McTouHuKa ¢ 3/C 12 B,
eCJ/IY MPU TIOAK/IFOUeHUH K HeMy pe3uCTopa C COrpoTuBieHremM 5 OM cunia
TOKa B LIETIM COCTaB/sieT 2 A.

OIIK-1.B.1

18

Paccuuraiite KIIJI ucrounnka Toka ¢ 3AC 12 B u BHyTpeHHUM
cornpotus/ieHreM 1 OM, ec/ii OH NUTaeT BHEILHIOH0 Liellb CONPOTUB/IEHEM
5 Om.

OIIK-1.B.1

19

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

OIIK-1.3.1

20

Maiite  ompefiesieHe  sIBJIEHUSI  37IEKTPOMAarHUTHOW  WMHAYKIUM U
chopmynupyiite 3aKkoH Papazest.

OIIK-1.3.1

21

[MpoaHanu3upyiiTe  XapakTep  [JBW)KEHUs  3apsPKeHHOM  YaCTHIIbI,
BJIeTAIOIed B OJHOPOJHOE MArHUTHOE TIojie IO/l OCTPBIM VIJIOM K
CHUJIOBBIM JIMHUSIM.

OIIK-1.B.1

22

CpaBHUTe MarHUTHbIE CBOMCTBA /lua-, Tapa- U ¢eppoMarHeTUKOB. Kak oHU
BeyT cebsi TIpU TOMEIeHHH BO BHeEIIIHee HEOAHOPOAHOe MarHUTHOe
rnoJie?

OIIK-1.B.1

23

B kakux epuHuniax cuctembl CU usMepsieTcss MarHuTHas WHAYKLUSA,
MarHUTHBIM OTOK U UHJYKTUBHOCTb KOHTYpa?

OIIK-3.3.1

24

Ha30BUTe OCHOBHblE MeTO/Jbl W TIPUHIUIBI KCIIEPUMEHTATBHOTO
HabsmoieHus addekra Xo/ia B MPOBOJHUKAX U TIOJTYTIPOBOIHUKAX.

OIlK-3.3.1

25

[TokakuTe SKCIIepUMEHTA/bHBIN aJrOpUTM OMpe/iesieHrsl HarpaBJieHuUs
WHJYKLMOHHOTO TOKa C TIOMOLIbt0 mnpaBwia JleHia (rpyu BABUTaHUM
MarHuTa B KaTyLIKY).

OIIK-3.¥.1

26

PaccuuTaliTe MarHUTHBI MOMEHT KPYTOBOTO BUTKa paguycoM 10 cm, ecu
CHuJIa TOKAa B HeM cocTasiseT 2 A.

OIIK-1.B.1




27

PaccuuTaiiTe MHIYKIMIO MarHATHOTO TOJiI B IIeHTPe KPYrOBOTO BHTKA
pajiuycoMm 5 cM, o KoTopomy TeueT ToK 10 A. Boienure v3MepuTesbHbIe
3a/lauM [I7Is SKCIIepUMeHTAaIbHOM MPOBEPKU pe3yJ/IbTara.

OIIK-3.Y.1

28

Ornpesenute cuiy, C KOTOPOM OJHOPOJHOE MarHUTHOE T0Jie MHAYKLWen
0.1 Tn pelicTByeT Ha MpPsSIMOM TIPOBOJHHMK AJMHOM 20 CM C TOKOM 5 A,
pacro/ioKeHHbIN 1o, yriaoM 30° K TUHUSAM T107Is1.

OIIK-1.B.1

29

Paccuuranite 3/IC WMHAYKUMW, BO3HUKAIOLIYK) B TIPOBOJIOUHOM paMKe
romazpio 100 ¢m?2, ecsi MPOHU3bIBAKOILee eé MarHWTHOe Tiojie yObIBaeT
co ckopocTthro 0.05 Tn/c.

OIIK-3.Y.1

30

Paccuuraiite 3/1C caMOMHAYKLMY B KaTyllKe UHAYKTUBHOCTbIO 50 MI'H
TIpY paBHOMEPHOM yObIBaHMM CHThI TOKa oT 10 A 1o 2 A 3a 0.1 c.

OIIK-1.B.1

31

Cdopmynupyiite cucTemy ypaBHEHUH Makcsesnia
3JIEKTPOMAarHUMTHOTO T10JIs1 B UHTErpajibHOU (popMme.

ISt

OIlK-1.3.1

32

OOBsicHUTe TIOHATHE «TOK CMeIeHWs» M (U3NUECKY TPUYMHY, 10
KOTOpO#i 970 noHsATHe Ob110 BBeZeHo /x.K. MakcBesiom.

OIIK-1.B.1

33

Ha3oBuTe OCHOBHBbIE TI1apaMeTphl, OIMHUCHIBAIOIINE TAaPMOHUYECKYIO
3/IEKTPOMAarHUTHYIO BOJIHY ([/IMHa BOJIHBI, YacTOTa, )a30Basi CKOPOCTh).

OIIK-3.3.1

34

Beibepute crocob W cpeicTBa W3MepeHWN /IS IKCIEePUMEHTabHOTO
TIO/TBEPKAEHHS CYII[ECTBOBAHMS 3IEKTPOMArHUTHBIX BOJIH (ombIT I'epiia).

OIIK-3.Y.1

35

[Maiite omnpefiesieHre TIOHATHIO KOTePEHTHOCTH BOJIH U HAa30BUTE YCJIOBUS,
HeoOXouMble i1 HaAOJIIO/IeHUS] CTAlMOHAPHOW HHTep(epeHI[MOHHON
KapTUHBI.

OIlK-1.3.1

36

Cdopmynupyiite npuniun ['toiirenca-PpeHens.

OIIK-1.3.1

37

Chopmynupyiite tmioHsTUe aAucriepcud cBeta. OOBsicHUTE B UeM
3aKJIF0YAeTCsl pa3nure MeK1y HOpMaJbHOW YU aHOMalbHOU JIUCIIEPCHEH.

OIIK-1.3.1

38

[TpoaHanu3upyiite AuQpakUMOHHYI0 KapThHy ®payHrodepa Ha OJHOI
memn. OT Kakux (py3nueckux rnapameTpoB 3aBUCHUT YIJIOBOE TOJIOXKEHHUE
J1(paKLMOHHbIX MUHUMYMOB?

OIIK-1.B.1

39

CpaBHI/ITe XdPAKTE€PUCTHUKU eCTeCTBEHHOI'0, YaCTUYHO ITOJ/IAPHU30BAHHOTO U
IJIOCKOITOJ/IAPHU30BAHHOI'O CBETd. OOBsICHUTE CYTb 3dKOHd Mautroca.

OIIK-1.B.1

40

OOmwsicHUTE TIPUYUHY BO3HUKHOBEHHUS 00OBLIKHOBEHHOT'O u
HeOOBIKHOBEHHOTO JIyuel TpU SIBJIEHWH [IBOMHOTO JiyuerpesioM/IeHUs B
ONTUYECKU aHU30TPOIHbIX KPUCTA//IaX.

OIIK-1.B.1

41

B kakux egunuiax cuctembl CU v3MepsieTCs onTAYeCKast pasHOCTb X04a U
KaK BBIUMC/ISIETCS pa3pelaroiasi CloCOOHOCTh TUMPAKIIMOHHOW PELIeTKH?

OIIK-3.3.1

42

HazoBute METO/IbI 3KCIepUMeHTaIbHOr0 TMOJTyueHust
TJIOCKOTIO/ISIPU30BaHHOTO ~ CBeTa,  HCIOJb3yeMble B JlabopaTOpHOM
TIpaKTHKe.

OIIK-3.3.1

43

Ha3zoBure OIITU4YeCKHe cpeacTBa u CHCTEeMBbI (HOJ'IHPI/BE[TOPBI,
KOMHEHC&TOPI)I), NpuMeHdAeMbIe [/ dHa/Ih3a COCTOAHHA TII0JIAPpU3dlUU
CBETOBOI'O ITyUYKd.

OIIK-3.3.1

44

OnpezenmiTe TIOPSIIOK AEWCTBUM [/ SKCTIEPUMEHTA/IbHOTO pacyeTa JI/TUHEI
BOJIHBI CIEKTpasbHOW JIMHUMA TIPU TIOMOII[M TOHUOMETpPAa W MPO3PAuHOM
JM(bPaKIMOHHOMN pelleTKH.

OIIK-3.¥.1

45

[TokakuTe, Kak chopMynvMpoBaTh 3ajauy [Jisi 3SKCTepuMeHTabHOU
TIPOBEPKU BBINIOJIHEHHs 3aKoHa bprocTepa npy nafieHuu CcBeTa Ha TPaHULy
pasjiena ABYX [IU3JIEKTPHUKOB.

OIIK-3.Y.1

46

PaccuuTaliTe ONTUYECKYI0 Pa3sHOCTh XOJa /IBYX KOT€PEeHTHBIX CBETOBBIX
BO/MH yiiHOM 600 HM, ecnM Ha 2KpaHe B TOUKe UX Ha/IoKeHUs
HabJ/roiaeTcs TpeTuii MHTepdepeHIIMOHHBIN MAaKCHMYM.

OIIK-1.B.1




Paccuuraiite mepuoj AudPAKIMOHHON pelleTKH, eCau AU(PAKIMOHHBIMA
47 | MakCUMyM BTOpOTO MOpsiJKa /s MOHOXpOMaTH4ecKoro cBeta ¢ aauHou | OITK-1.B.1
Bo/tHbI 500 HM HabJsr0aeTcst oz yriom 30°.

BbibepuTe MaTeMaTHUeCKMM armrapar ¥ pacCudTauTe yrom Judpakijuu,
COOTBETCTBYIOIIMM TJIaBHOMY MAaKCUMyMy TpeTbero Tmopsiika [ijist
MOHOXpOMaThueckKoro ceera (A = 400 HM), TajaroIIero HOpMaabHO Ha
PeLIeTKY C [IepuoJoM 2 MKM.

48 OIIK-3.Y.1

Paccuuraiite VHT@HCHMBHOCTb TJIOCKOMOJISIPU30BAHHOT 0 CBeTa,
MpoLIe/IIer0  yepe3 aHaau3arop, €eCAd YrojJ MeXAY IJIOCKOCTSIMU
49 | mosgpu3auMM  TIONsIpU3aTopa M aHaiuz3atopa  cocrtaBiaser  60°. | OIIK-1.B.1
VHTeHCHMBHOCTh TMaJlarolllero Ha TMOJsIPU3aTOp eCTeCTBEHHOr0 CBeTa
paBHa I,.

PaccuuTaiiTe, Ha KakoWl yrojl OTK/JIOHHUTCS Jiyd CBeTa MPH TMPOXOXKAEeHUU
yepe3 CTEK/ISIHHYXO MpuU3My C npenowsistronum yriaom 30°, eciu nayu
rajiaeT Ha rpaHb TPU3MbI TeprieHAUKYy/IspHO. [1oKasaTens mpesioM/ieHus
CTeKJla IPUHATL paBHBIM 1.5.

50 OIIK-3.Y.1

PaccuuraiiTe  (a3oByl0 CKOpPOCTb  3/1eKTPOMarHUTHOM  BOJIHBI B
51 | HemarHuTHOM cpege (p=1), AM3IeKTpUYecKas INpoHuLaemocts kKoropou | OIIK-1.B.1
e=4.

[TepeueHb TeM [i7isI BBITIOJTHEHHMST KyPCOBOT'O TIPOEKTa/ KYPCOBOM pabOoThI TIpe/iCTaB/IeHbI B
Tabnwie 17.

Tabmuia 17 — TlepeueHb TeM /i/is BHITIOJTHEHHs] KYPCOBOTO MPOeKTa / KYPCOBOM paboThI

[IpyMepHBIii TepeyeHb TeM /i1 BBIMOTHEHUs] KyPCOBOTO MPOeKTa/ KypCOBOM

Ne ni/mt
paboThI

YuyeOHBIM IJIAHOM He TPelyCMOTPEHO

Boripockl a1 mpoBefieHHsI TIPOMEXYTOYHOM aTTecTaldd B BHUJE TeCTUPOBAHUS
ripe/icTaB/IeHbl B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TIepeueHb BOITPOCOB /Il TECTOB

No . Kop,
[IpyMepHBbIl IepeueHb BOIIPOCOB 1Sl TECTOB
n/m UHAWKaTopa

Kakass OyzeT TpaekTopusi y YacCTHLbI, JBWKYILEHCS paBHOMEPHO C
MOCTOSIHHBIM I10 BeJIMUMHE yCKOPEeHHeM.

1) IIpsimast nHUA

1 | 2) JIunus c nepernbom OIIK-1.B.1
3) ITapabosia

4) OKpY>KHOCTb
Otsert: 4

Onpepenute, Kakasi W3 IpeJCTaB/eHHbIX (PM3UYeCKUX BeJIWYMH HMeeT
eZIMHULlY U3MepeHHs], COBMNA/aroly0 C eJUHULIEN U3MepeHUs CUJIbI.

1) Nmmynbe

2 | 2) YckopeHue OIIK-1.3.1
3) Bec

4) YrnoBasi CKOPOCTb
Otsert: 3




Yro npor30iET mocsie abCOMIOTHO HEYTIPYTOro yjapa YacTHL] MaccaMy m,
= 4m, U C KAHeTUUeCKUMU 3Heprusimu T, = 6T,. Yactuua ¢ maccoi m,

JIBATasach BIIpaBO, a 4YaCTULla C MacCod m, — HaBCTpeuy 4YacTuie C

Maccou m,.

1) YacTuiisl Oy yT ABUraThCS BITPABO OIIK-1.B.1
2) Eaunas yactuiia 6yieT ABUraThCs BJIEBO

3) YacTuiipl OyIyT TOKOUTHCS

4) Yactuiipl OyAyT ABUTaThCS B TIPOTHUBOIIO/IOKHBIE CTOPOHBI

Otser: 2

[TpoaHanu3upyiiTe, KaKoil OTBET SIBJISIETCS TIPABW/IbHBIM Ha BOMpoC: «Yemy

paBHa CyMMa BHYTPEHHHUX CWJ, JeHCTBYIOIIUX MeXJy TejJaMH 3aMKHYTOU
MeXaHUYEeCKOU CUCTeMBI?»

1) VI3meHeHNIO SHEPryuy CUCTEMBbI OINK-3.3.1
2) Hynto

3) VI3MeHeHuI0 UMITyJIbCa CUCTEMBI

4) Y CKOpeHHUIO 1jeHTpa MacC CUCTeMbI

Otser: 2

Uro mpousoiiieT C MOMEHTOM HHEpLMUA CBUHLIOBOTO  L[WJIMHJPA
OTHOCUTEJIbHO OCH, COBMAaJarolie C ero TreoMeTPUUecKOM OChbIO

CUMMETPHH, e/ UIMHAP CIUTIOIIUTE B IUCK?

1) He u3menurcs OMK-1.3.1
2) YBenmuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIHO

OtBer: 2

YKakuTe BepHYI 3aluChb ypaBHeHUs [WHAMUKU BpalllaTeJbHOIo

JIBIDKEHUSI.

HM=Jo

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

4) L =r'p-sina

Otser: 2

YKaKuTe, yeMy paBeH MOMEHT WHEePLMM TOHKOro obpyda Maccoii m u

pazuycar.

1) J=m-r1%12

2)J=mr1%2 OIlK-3.3.1
3)J=m-1%3

4)J=m-r?

OtBerT: 4

Bribepute ¢pa3y, COOTBETCTBYIOIIYIO TIepBOMY 3akoHy HproToHa:

«[lepBbiii 3aKk0H Hbl0TOHA yTBEp)K/aeT...»

1) ®akT cyiecTBoBaHUS aOCOMIOTHOTO [IBMXKEHUS

2) Cy1iecTBOBaHME UHEPLIMA/IbHBIX CUCTEM OTCYETa OIIK-3.¥.1

3) ®akT cyliecTBOBaHUsI HeMHepLUaIbHbIX CUCTeM OTCUYETa
4) dakT Cyli[ecTBOBaHUSI MPUHLIAIIA OTHOCUTe/IbHOCTH ["anusest
OTtBer: 2




PaccuuraliTe BeqMUMHY MOAY/ST MaKCHMalbHOW BeJIMUMHBI YCKOPEHUs
TOUKH, JBM)KEHEe KOTOPOU OMMUChIBAeTCSl ypaBHEHMEM X = 3c0S(2t — ) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-3.3.1

10

Bribepute dopMysy, OIpeAensionlyl0 BeIWMUUHY (a30BOM CKOpPOCTH
BOJTHBI.

Duv=wk

2)v=k-w

3Jv=kA

dHv=wk

Otsert: 4

OIIK-1.3.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBAaTHUBHOW CHJIbI TI0 3aMKHYTOH
TpaekTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBHCHT OT yObUIM MIOTEHIIMAILHOW SHEPTUN

2) IpornopiMoHaibHa MpUpalleH|u 0 KUHeTUUeCKOW SHeprumn

3) PaBHa HyJTt0

4) 3aBUCUT OT CKOPOCTH JBVKEHUS

Otset: 3

OIIK-1.3.1

12

Kakass 13 mnepeurcrieHHbIX (PM3MYECKUX BeIMUMH HMeeT pa3MepHOCThb
(xr-m)/c??

1) MOMeHT CHU/IbI

2) MowmeHT uHepLmn

3) MoMeHT ummnyJbca

4) Cuna

Otsert: 4

OIIK-3.3.1

13

Korga TaHreHuanpHoe yCKOpPeHUe paBHO HYJII0, @ HOpMa/lbHOe yCKOpeHHe
TOCTOSIHHO, TO TaKoe /IBWKeHMe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHbBIM TMPSIMOJIMHENHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHEHHBIM

4) PaBHOMepHbIM BpallleHueM

Otsert: 4

OIIK-1.B.1

14

Bribepute mpaBuibHBINA OTBeT. Kak HM3MeHsIeTCS MOAYJ/b CKOPOCTH TIPH
MIPSIMOJIMHEMHOM JIBU)KEHUU, eC/T 3aBUCUMOCTD TPOMIEHHOTO TeJIoM Iy TH
OT BpeMeHH 3ajjaHa ypaBHeHUeM: S = 4 + 15t + 37

1) Y6biBaer

2) ITpoxoaut uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

OIIK-1.3.1

15

Kak Bbrunc/isieTcss MOMEHT UHEPLMY MaTepuaabHOU TOUKHU?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-r?

OrTBeT: 4

OIIK-3.Y.1




16

Kak cOOTHOCATCA MOMEHTHI MHepLMX AuCKa Ji v LuauHjpa Ji, KoTopble
HMMeOT paBHble MacChl U PaiuyChI?

1) Jno = I

2)Jo > i

3)Jp>2-Jn

4) Jn > Juy/2

Otsert: 1

OIIK-3.Y.1

17

Hatizute oTHOIIeHMe TpPou3BeleHHBIX paboT (A,/A,), eciu ABa AWCKA C
paBHbIMU MaccamMu U paguycamu R; U R, (R; = 2R,) packpyuuBawoT u3
COCTOSTHUSI TIOKOSI [I0 OZIMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-3.3.1

18

Kakoli yuéHblii co3an crelyaabHy0 Teoputo oTHocutenbHocTu (CTO)?
1) l'anunei

2) DUHILITeNH

3) Jlopenyy

4) Bop

OtBer: 2

OIIK-1.3.1

19

BribepuTe ypaBHeHHe, OMMCHIBAIOLIee TapMOHUYeCKHe KoyiebaHusl.
1) x = 0,1-tg(2t2 + /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

[IpoaHanu3upyiTe, TNpU KakOM YCJOBHM B CHUCTeMe, COBEpLIAoLIen
BbIHY)K/|eHHbIe KosieOaHusi, Oyzer HaOmogaTbCa pe3oHaHC (w, —
COOCTBeHHas YaCTOTa,  — YaCTOTa BBIHY)K/AIOIIed CHIIbI)?

1) o >> o,

2) ® > o,

3) o=,

4) o <<,

Otsert: 3

OIIK-1.3.1

21

Bribepute, Kakasi u3nyeckas BeJMUMHA W3MEHSIETCS 1107 BO3ZelCTBUEM
CHUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbIOTOHa.

1) MosnsipHasi Mmacca

2) CkopocTb

3) Macca

4) MoMeHT vHepLyr

Otser: 2

OIIK-3.3.1

22

BribepuTe, B Kakoil cucteMe Tes TOJHBbIA MOMEHT HMMITyJIbCa OCTAaeTCs
TOCTOSTHHBIM.

1) 3amMKHyTOM

2) He3amkHyTOM, rjle CyMMa MOMEHTOB BHYTPEHHHUX CUJI paBHA HYJIHO

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

4) He3amkHyTOU

Otser: 1

OIIK-1.3.1




23

Ykaxkute, paboTa KakoW U3 TIePEUMCIEHHBIX CHJI paBHa HY/IHO TIpU
3aMKHYTOW TPaeKTOPHUM JIBU)KEHUS TeJa.

1) Bsiskoro TpeHus

2) Cusibl TpeHUsI KaueHUst

3) Tarorenus

4) Cusibl TpeHUS CKOJTbKEeHHsI

Otser: 3

OIIK-3.Y.1

24

YeMy paBHa Be/IMUMHA yCKOPeHHs CBOOOJHOTO Ta/ileHUs g Ha BbICOTe Haf
MOBEPXHOCTbIO 3eM/IM, PaBHOW paguycy 3emau? Bemuuuny g BO/M3M
TOBEPXHOCTH 3eMJ/IM MPUHSATHL paBHOM 9,8 M/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Otser: 2

OIIK-1.B.1

25

[TpoaHanu3upyiTe, Kak U3MEHUTCS Mepuoj, KojaebaHHiT MaTeMaTHueckoro
MasiTHUKAa, eC/I1 JJIMHY ero IoJBeca yBeJU4UTh B 9 pas, a Maccy rpysa —
YBeJIMUWTh B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenblumTcs B 2 pasa

4) YMeHbIIUTCS B 4 pa3a

OtserT: 1

OIIK-3.3.1

26

OrueHuTe 371€KTPOEMKOCTh TJIOCKOTO BO3AYIIHOTO KOHZEeHCaTopa, ecid
pacCTosiHAE MEXKIY ero 00K/IafIkaMu YBe/TMUHUTh B 9 pa3, a 00/1acTb MeXIy
00K/1a[KaMu 3a/IUTh JUCTU/UTUPOBAaHHOM BoJoH (& = 81).

1) Y™menbmmrcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) Yenuuutcs B 12 pa3

OtBet: 3

OIIK-1.3.1

27

Ha3zoBute BeljecTBa, KOTOpPbIe TPU OOBIYHBIX YCJIOBUSX MPAKTUUYECKH He
TIPOBOJISAT 3/IEKTPUUECKHUH TOK.

1) ITpoBogHUKH

2) ITonynpoBogHUKH

3) [TnaTuHa

4) [In3/1eKTpUKU

Otsert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CUIOBbIE JIMHUW HalpsDKEHHOCTU 3/1eKTPOCTaTUUeCKOro
T10J151, CO3/IaHHOT'0 TOYEeUHBbIM OTpPHULIaTe/IbHBIM 3apsiioM?

1) 3akpyumBaroTCsl BOKPYT 3apsja

2) K 3apsiny

3) 3akpyurBarOTCS BOKPYT 3apsiZia [0 4aCoOBOW CTpesiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsijia TPOTUB YaCOBOU CTPeJIKU

Otser: 2

OIIK-3.3.1

29

MokeT /i1 YacTHIla UMETh 3apsifi, BeJIMUMHA KOToporo B 1,5 pa3a Gosibiie
3/IeMeHTapHOT o 3apsizia?

1) Moxet

2) Hert, He MoxeT

3) MoxxeT, HO TO/IBKO eC/H 3apsf, OTpPULIaTe/IbHbIN

4) Mo>KeT, HO TOJIbKO eCJIU 3apsizi M0JI0KUTEeTbHbIN

Otser: 2

OIIK-3.3.1




30

YeMy paBeH NOTEeHLMA/ 371eKTPUUeCKOTo I10J1s1?

1) IloTeHLMaMTBbHOW 3HEPTUM €JWHUYHOIO TI0JIOKWUTENBHOIO 3apsiia Wiu
OTHOLLEHHUIO NOTeHIUaIbHON SHEePruM K 3apsay

2) Paborte cun mosisi MO TiepeMelleHUI0 eAUHUYHOTO TI0JI0XKUTeTbHOTO
3apsifia U3 IaHHOM TOYKH M0/ B 0€CKOHEUHOCTh

3) Curne, feicTByMOILel Ha 3apsifi, TOMellleHHbIM B JaHHYI0 TOUKY T10JIsI

4) KuHeTnyecKoW >Hepruv MpoOHOr0 TOUEUHOTO eAMHWUYHOTO 3apsija B
JIaHHOW TOUKe T10JIs

Otser: 2

OIIK-1.3.1

31

Harmuiute dopmysny 3akoHa OMa B guddepeHiiranbHol hopme.
HR=UI

2) R =Q/I>-At

3)j=0oE

4)R=P/1

Otsert: 3

OIIK-1.3.1

32

HatiguTe npaBuiIbHOe Ha3BaHUe /1J11 BEKTOPHOM CUJIOBOM XapaKTepPUCTUKU
3/1eKTPOCTaTUYECKOT O TOJISI.

1) IMToTeHuwman

2) HanpsbkeHHOCTB

3) Unpykuus

4) 3apsg,

Otser: 2

OIIK-1.3.1

33

OneHuTe, KaKk W3MEHMUTCS CHUa 37eKTPOCTaTUYeCKOro B3auMOJeMCTBUs
[IByX TOYeUHbIX 3aps/iOB, eC/M OJUH U3 HUX YMEeHbIIWTb B 4 pasa, a
paccTosiHUe MeXKy HUMH YMeHbILUTh B 2 pa3a.

1) YmenbimTcs B 8 pa3

2) YmeHblIMTCA B 2 pasa

3) ¥YMeHbI1UTCS B 16 pa3s

4) He u3meHuTcst

Otsert: 4

OIIK-3.Y.1

34

OneHnTe, Kak 3aBUCUT 3JIeKTpUUYeCKas IIPOBOJYMMOCTb IIPOBOJHMKA OT
TIPUWIOXKEHHOU K HeMy Pa3HOCTH MOTEHLMAJIOB.

1) IIpsimo nponopLMOHaNIBHO

2) IIpornop1ioHanbHO CTeNeHW OT Pa3HOCTH MOTEHIMAIOB

3) IlponoproHanbHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.3.1

35

YKaxuTe (QU3MUECKYI0 BeJMUMHY, KOTOpasi MMeeT Ty JKe eJWHULYY
V3MepeHUsl, UTO U HampsKeHue.

1) HarnpsbkeHHOCTb

2) IlpoBoAMMOCTH

3)3C

4) CornpoTuB/eHNe

Otsert: 3

OIIK-3.3.1

36

Kak Ha3bIBaeTCsi Be/IMUMHA HaMNPsUKEHHOCTH TOJIsT, eC/IM HaMarHW4eHHOCTh
(deppoMarHeTrka obparrjaeTcsi B Hy/Ib ¥ HalPsDKEHHOCTh T10J1s1 HarlpaB/ieHa
TIPOTMBOIMOJ/IOKHO T0JTI0, BbI3BaBIlIeMy HaMarHUUMBaHUe?

1) I'ucrepesrcom

2) Ko3piutuBHOM cuioun

3) [Monsipuzaruen

4) MarautoABWXKyllleld CUTon

Otser: 2

OIIK-1.3.1




37

OreHuTe, MO KakKOW TpaeKTopuu Oy/eT ABUTaTbCs B MAarHUTHOM I10Jie
YyacTulla, JeTsAlasi C MOCTOSSHHOM CKOPOCTbIO BJO/b JIMHUM MarHUTHOM
WHAYKLUU?

1) OKpy>KHOCTb

2) Ilpsamas

3) OBanoup

4) Snnuric

Otser: 2

OIIK-1.B.1

38

B Kakux euHUIIAX U3MePSIeTCsl HANPSHKEHHOCTh 3/IEKTPAYECKOro MoJsi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.3.1

39

YcTaHOBUTE COOTBETCTBHME MEXIY MaTepUajioM T[POBOJHUKA U €ro
3J1IeKTPOTIPOBOHOCTBIO:

Marepuan OnexkTponpoBogHocTk (g, 1/(Om-cm)
A) Merann 1)>10-15-10"1°
B) ITonyripoBoAHUK 2)10719-103
B) [InanekTpuk 3) 104 - 108
OtBeT: 1-B,2-5,3-A

OIIK-3.Y.1

40

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

2)a> @

3)a=¢

Ha<o

OtBeT: 3

OIIK-3.Y.1

41

[MpoaHanu3upyiite, ueMy paBeH aOCOMIOTHBIM TOKa3aTesb IPeIOM/IeHHs
cpeibl C [JW3JEKTPUUECKOW TIPOHMLIAEMOCTBbI0 € = 16 W MarHUTHOU
MPOHUL[AeMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBet: 3

OIIK-1.3.1

42

YKaxkuTe siBlieHUe, KOTOpOe UMeHyeTCsl UHTepdepeHLeli BOJIH?

1) OrubaHuie BoJTHAMU TIPEMSITCTBUN

2) HanoxxeHue pyr Ha ipyra BOJIH, UYLIMX OT KOTePeHTHbIX UCTOYHHMKOB
3) OTKIOHeHue BOJIH OT NTePBOHAYa/IbHOTO Harpas/ieHUs paclipOCTpaHeHust
TIpY TIepexo/ie U3 OJHOM Cpe/ibl B IPYTYIO

4) 3aBUCHMMOCTh (pa30BOI CKOPOCTU OT JJIMHBI BOJTHBI

Otser: 2

OIIK-1.B.1

43

[TpoaHamu3upyliTe, KaKUM AOJDKeH OBITh YroJl MafieHus CBETOBOTO JIyua,
4yTOOBI OTPKEHHBIH JTyd COCTABJIS C TaJarolumM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otser: 3

OIIK-3.3.1




44

OueHWTe OMNTHUYECKYIO AJIMHY TMyTU L M3 OJHOM TOUKM B [IPYTYIO, €C/iv
paccTosiHue MeXXJy ABYMs TOUKaM{ MPO3PavyHOM [U3/1eKTPUUYECKOW CpeJibl
S = 4 m. [1okasaresib npesioMJieHUs cpefibl n = 1,5.

1)5w™m

2)6m

3)7m

Hllwm

OtBeT: 2

OIIK-1.B.1

45

st oObsicHeHUsI KaKOro $IBJIEHUSI MOJKeT ObITb WCII0/Ib30BaH TMPHHLIUIT
I'totireHca-®penens?

1) KorepeHTHOCTB

2) Oudpakuys

3) INonspusanms

4) KopryCKy/asipHO-BOJTHOBOU Jlyainu3m

Otser: 2

OIIK-1.B.1

46

ITpoananusupyiite, ueMy paBeH MepHUOJ, pelleTKH, Korja AudpakliOHHas
peterka cozepXuT 200 [ITPUXOB HA MUJIZIUMETP.

1) 100 MKkM

2) 500 MM

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-3.Y.1

47

[MpoaHanu3upyiiTe ~ MUHTEHCUMBHOCTb  CBeTa IpU  UHTepQepeHLUr
O/JMHAKOBBbIX BOJIH C MHTEHCHMBHOCTBIO | OT KOrepeHTHbIX MCTOYHHKOB B
TOUKe, B KOTOpPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

40

Otser: 1

OIIK-1.3.1

48

YTo W3 TepeurCc/IeHHOrO SIB/IIeTCS OCOOEHHOCTBIO CHJIOBBIX JIMHUMN
MarHMUTHOrO T10J15?

1) CrnoBble TMHUY MarHUTHOTO M0JIs1 BCEer/ia 3aMKHYThbIe

2) MarHutHble CWIOBble JIMHAM HAUMHAIOTCS HA MAarHATHBIX U
3aKaHUMBAIOTCS Ha 3/IEKTPUUECKHUX 3apsAax

3) MarHuTHble CWIOBble JIMHUM HAUWHAIOTCS M 3aKaHUMBAIOTCSA Ha
MarHMTHBIX 3apsAax

4) MarHuTHble CHIOBble JIMHUM HAUMHAIOTCS W 3aKaHUMBAIOTCS Ha
37IeKTPUUYECKHUX 3apsiax

OrTBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJI, KAakKOW TeOMETPUYECKOW (UIrypord MOXKHO OMNKCaTh
TPaeKTOPUIO [BVW)KEHHs 3apsUKeHHOW YacCTULbl, [BUTaOLencsl I0f
HeKoTopbIM yrjioM (0° < a < 90°) K IMHUSAM MarHUTHOW MUHAYKLIUU.

1) OKpy>XHOCTh

2) ITapabosia

3) 'unepbosia

4) Cnvpanb

Otsert: 4

OIIK-3.3.1




Ouenure cTerneHb Mosisipu3aiiuy P cBeTa, ecyi CBeT Tpe/iCTaB/sieT Co00M
CMeCb eCTeCTBeHHOT'O CBeTa C IJIOCKOTO/SIPU30BaHHBIM. VIHTEeHCUBHOCTh
TMOJIIPU30BaHHOTO CBeTa B Jlyue paBHAa WHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.

50 | 1)25% OIlK-3.3.1
2) 35%
3) 50%
4) 75%
Otser: 3
PaccuuraliTe mokasaresnb TpeOMJIEHUS] BeleCTBa, €C/Id CKOPOCTb CBeTa
TIpU Mepexo/ie jiyya M3 BO3/lyXa B HEKOTOpPOe BellleCTBO yMeHbLIWIach Ha
20%.
11,2
51 2)1.25 OIIK-3.3.1
3)0,2
4) 2,2
Otser: 2
PaccuuraliTe yron MexJy ONTUUECKMMH OCSIMH TOJisipu3aTopa U
aHaiv3aropa. IIpy mNpoXo)KgeHUM CKpelleHHbIX MOo/sgpy3atopa U
aHa/M3aTopa UHTeHCUBHOCTh CBeTa YMeHbIIIW/Iach B 4 pasa.
1) 60°
52 2) 450 OIIK-1.3.1
3) 30°
4) 90°
OtBer: 2
[TpoaHanu3upyiiTe, Kak U3MEHUTCS BeIMUMHA MarHATHOW WHAYKLMUA Ha
OCH [/IMHHOTO COJIEHOWJA, eClid TOK B HeM yBeJIWuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKH BUTKOB YMEHBIIWTE B 2 pasa?
53 1) YBenuuurcs B 2 pasa OMNK-1B.1
2) YBenuuutcs B 9 pa3
3) YmenbluuTcs B 9 pa3
4) YMmeHbIIUTCS B 3 pasa
OtBerT: 1
YKakuTe, KaKoe TeJio SB/sIeTCs] abCOFOTHO YePHBIM TEJIOM.
1) ITornowjaeT Bce najaroiiee Ha HETO U3TyUYEHUE
54 2) OTpakaeT Bce Majiatolliee Ha HETro U3nydyeHue OMK-3.Y 1
3) 3nyuaeT B peHTTeHOBCKOM Jihara3oHe
4) N3nyuyaeT B BUAUMOM JMaria3oHe
OtBerT: 1
Y Kakoro 13 Tesn oTpakaresibHasi COCOOHOCTh O/1M3Ka K HY/TH0?
1) IIpo3pauHoro
55 2) 3epKanbHOTO OIK-1.3.1

3) MaroBoro
4) YepHoro
Otsert: 4




56

OueHnTe, BO CKOJBKO pa3 YBeJWUWIaCh 3HEpreThyeckas CBETUMOCTb
abCoMIOTHO YepHOTO Tefla MpH ero Harpeeanuu ¢ T, = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pas

3) B 88 pas3

4) B 64 paza

Otser: 2

OIIK-1.B.1

57

Bribepure, kakasi ¢opmyna Harbojiee TOUHO OMMCHIBAET CIIEKTPa/TbHYIO
TJIOTHOCTb SHEpPreTUUeCKON CBeTUMOCTH abCOMIOTHO UepHOTo Teia.

1) ®opmyna Pepmu-/lnpaka

2) ®opmyna bo3e-DiiHilITeliHa

3) ®opmyna I1nanka

4) ®opmysna Panesi-[I>xuHca

Otsert: 3

OIIK-3.Y.1

58

Kakoe v3nyuenue sBJsieTCsi pABHOBECHBIM?

1) Anbda-, 6eta-, raMMa-u3TyUeHUsT

2) TennoBoe u3nyueHue

3) JlazepHoe u3/iyueHre B BUAMMOM U UH(PPAKPaCHOM /[Maria30Hax
4) TopMO3HO€e PEHTTeHOBCKOe H3/lyueHne

OtBer: 2

OIIK-3.¥.1

59

YKakuTe 3aKOH, KOTOpbIM oOmpefensieT TOJ0KeHWe MaKCUMyMa
W3/TydaTe/IbHOM CrIoCOOHOCTH abCOIFOTHO UYepHOTO Tejla TPH 3aJaHHOU
abCosroTHOM TeMIieparype.

1) 3akon Credana-bosbiiMaHa

2) IepBbIit 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

OtBer: 2

OIIK-1.3.1

60

YkaxuTte (popmyy, orpezessitolyi0 SHePTH0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4 E=hv=hc/A

OrtgeT: 4

OIIK-3.3.1

61

[Tpoananu3upyuTe, Kak U3MeHSeTCS CWIa TOKa HACBIIEHUS TIpU
¢doTo3ddekTe B cyyae yMeHbIIeHHs CBETOBOIO MTOTOKA Ma/larollero cBeTa
TTIOCTOSTHHOMU [I/TUHBI BOJIHBI.

1) Y™MeHb11aeTCs

2) CHavasia yMeHbIIIaeTcsl, 3aTeM yBeJIUUMBaeTCst

3) CHauasia yBe/IMuUMBaeTCsl, 3aTeM yMeHbIIaeTCst

4) CHauasa oCTaeTCsi IOCTOSTHHOM, a 3aTeM YMeHbIIIaeTCs

Otser: 1

OIIK-1.B.1

62

[IpoaHanu3upyiTe, UTO TIPOM30WJET C KHWHETUYECKOW SHeprueu
(hOTO3/1eKTPOHOB, €C/Ii, He MeHsIsl YaCTOThI Ta/lalolllero CBeTa, YBeJU4UThb
ero UHTeHCHUBHOCTH B 2 pasa.

1) YmenbmTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenurcs

4) YBenuuurcs B 2 pasa

Otsert: 3

OIIK-1.3.1




63

OrueHuTe BeMUMHY KpacHOM rpaHullpl ¢otodddekra (B repuax) mAs
KaTo/la, U3rOTOBJEHHOIO U3 BOJb(paMa TOMLMHOW 2 MM. KaTo/ MOKpHIT
croeM okcuza 6apusi. Pabota BBIXO/Ia 37IEKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 3B. IlocrosinHas [Tnanka — h = 6,6-10734 [Ix-c. 3apsij 37eKTpoHa
—e=1,6-10"19 Kn.

1) 3,2-10% I'y

2)4,8-10% I'g

3)4,8:104 I'y

4)4,8-1083 I'g

Otser: 1

OIIK-3.3.1

64

Kakum 06pa3om 3aBucHT paboTa BeIXO/la 37IEKTPOHA C TIOBEPXHOCTH KaToza
W3 KaZMUs OT YaCTOThI [1aJjaroliero ceera?

1) IIpsiMmo MpoONOPLIMOHAIBHO YacToTe

2) IlponopLiMoHaIbHO YCKOPSOLLEeMY HarpshKeHUI0

3) [IponopioHanbHO KBaApaTy 4acTOThI

4) He 3aBUCUT OT YaCTOThI

Otsert: 4

OIIK-3.3.1

65

[Mpoananu3upyiite, Oyaet i HabmogaThcs hoTo3ddeKT, ecmm TIaCTUHKY
13 JlaHTaHa ob0/yJaTh CBeTOM C JyiMHOM BosiHBI 600 HM? Paborta BbIXOfa
3/IeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.

1) ®oro3d ekt BO3MOXKEH, eC/IM KaTo/, HarpeTh /10 TeMrepaTypbl 347 K

2) He 6yger

3) ®oTo3QPeKT BO3MOXKEH, €C/IU [JOTIOTHUTE/TEHO MPUIOXKUTD K IJIaCTUHKE
YCKOPSIIOLLYI0 pa3HOCTh MOTEHL[Ma/I0B BeJIMUMHOW He MeHee 1 B

4) ®oTo3¢deKT BO3MOXKEH C BepOSITHOCThIO p ~ 0,5

Otser: 2

OIIK-3.Y.1

66

CpenaiiTe BBIBOZ, O BeIMUMHE MUHUMA/ILHOTO 00PaTHOTO HAMpsDKEHUs], TIPU
KOTOPOM IIOJTHOCTBIO TIpeKpaljaeTcs: (POTOTOK. Y C0BUe: 3Heprusi ((OTOHOB
paBHa 6,5 5B, a ¢oTokaTo[ H3roTOB/NEH W3 JWTHUs, paboTa BbIXOJa
KOTOPOTO CoCTaB/isieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

OtBerT: 1

OIIK-1.3.1

67

OreHuTe, BO CKOJIbKO pa3 /laB/ieHue CBeTa, MaZlatolllero neprieHANKY/IspHO
WJeasibHO 3epKa/lbHOM TTIOBEepXHOCTH, OOJbille JaBIeHUsl CBeTa, TaZiatoliero
MepreHAUKYISIPHO U/ieasbHO YePHOW MTOBEPXHOCTH.

12

2)1

3)1,5

43

OrtBeT: 1

OIIK-3.3.1




OneHnre, OT KakuX BeJMUMH 3aBUCUT CWIa CBETOBOTO JlaBjeHUsl C
KBaHTOBOM TOUKHU 3peHUSI:

A) Yucna GOTOHOB B CBETOBOM ITyUKe;

b) DHepruu doToHa;

B) Kosddurmenra oTpakeHrsi TOBEPXHOCTH.

68 A, B OIIK-1.B.1
2)A,B,B
3)5,B
4HABb
Otser: 2
[TpoaHanu3upyiTe, B KakKUx 00/1acTSIX CreKTpa 3/1IeKTPOMAarHUTHBIX BOJIH
BO3MOXXHO Habutrogenue 3¢dekra KomriroHa.
1) Bugumeli1 fuarnas3oH
69 | 2) Paguoauaria3oH OIlK-1.3.1
3) TeparepuoBbIi JHana3oH
4) PeHTreHOBCKHUH AiMaria3oH ¥ TaMMa-u3ayueHue
Otsert: 4
Kakum o6pa3om uMItyibC OTOHA CBsi3aH C AJTMHOMN BOJTHBI?
1) ImnynbC npsiMo MpoTopLoHasieH /i/IMHe BOJTHbI
2) mnyibC psIMO MPOMOPLIMOHANEH KBa/ipaTy JJ/IMHbI BOJHbI
70 | 3) imnynbc 06paTHO MPOTOPIIMOHAJIEH [I/TUHE BOJTHBI OIIK-1.3.1
4) VmMnynbC MOpsIMO TPOMOPLIMOHA/IeH KOPHIO KBaJ[paTHOMY OT JJIMHbBI
BOJIHBI
Otsert: 3
B kakoid 00sacTH CIieKTpa 3/7eKTPOMAarHUTHOTO W3AYYEHUS] WMITY/IbC
(hoToHa UMeeT MUHHMMAa/bHOE 3HaUeHue?
1) NndpakpacHoe usnyueHue
71 | 2) TeparepijoBoe U3yueHue OIIK-3.3.1
3) PeHTreHOBCKOe HU3/yuyeHre
4) PagyousnyyeHue
OtBeT: 4
[TpoaHanu3upyiiTe, Kakoe U3 MpPHBeJeHHbIX BbICKa3bIBAHWN MPOTUBOPEUUT
KBaHTOBOW TeOpUU CBeTa.
1) THTeHCUBHOCTb CBeTa He 3aBUCUT OT TVIOTHOCTH MOTOKAa (DOTOHOB U MX
3Hepruu
2) CBeT MOKeT W3/yudaTbCsi U PacClpOCTPAHATbCSA TOMBKO OTJeIbHbIMU
72 | IOpPLMAMU — KBaHTaMU OIIK-3.3.1
3) KakaoMy M3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaxOAUTCS aTOMHasi
cucTeMa, COOTBETCTBYeT Orpe/ie/leHHbI YPOBEeHb SHePTrUu
4) [Onsa dactuipl He MOTYT OBbITb OZHOBPEMEHHO TOUHO W3MepeHbI
KOOP/AMHATBI U UMITYJTbC
Otsert: 1
YKaxuTe, B ueM 3aK/H04aeTcs CMbIC/I TIepBOro noctysara bopa.
1) YTBepeHre O Cyll[eCTBOBaHUM CTALIMOHAPHBIX COCTOSIHWM, B KOTOPBIX
aToOM He U3/y4aeT U He TOTJIolaeT SHepruu
2) PasHOCTb 3Hepruii AByX CTalMOHAPHBIX COCTOSIHUM paBHAa 3SHEPruu
73 | A3/1y4aemMoro Wiy IoIJIolaeMoro KBaHra csera OIIK-3.3.1

3) B atome 3/1€KTPOHBI ABWKYTCS TI0 OpOUTaM, O/TU3KUM K KPYTOBBIM

4) ATOM COCTOMT U3 TOJIOKUTETbHO 3apsPKeHHOr0 si/jpa U OTpHULIaTeTbHO
3apsDKeHHBIX 37IeKTPOHOB

OrTBeT: 1
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Bribepute, Kakoe W3 TIPHMBEJE€HHBIX HIDKE BbICKA3bIBAHUM TPAaBUIBHO
OTMCBIBAaeT CMOCOOHOCTh aTOMOB K M3/IyUueHUIO U TIOTJIOLLEHUIO SHepruu:
«ATOMBI MOTYT ...».

1) Iornomark ¥ U3/MyyaThb JUILIL HEKOTOPBIN AUCKPETHBIM HabOp 3HaueHUM
SHepruv

2) V3nyuaTh U TIOTJIOLATh JIFOOYIO TIOPLIMIO SHEPTUr

3) M3nyuaTh b0 AUCKPETHBIM HabOp 3HAueHW 3HepPruu, arbo 00y
MOPLIMIO SHEPTUU

4) N3nyuats r00yI0 MOPLMIO SHEPTHH, a TOTJIOIATh JIUIIb HEKOTOPBIH
Otser: 1

OIIK-3.3.1
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YKaxuTe, K KAKOMY /IMaria3oHy U3/1yuyeHUsi OTHOCSTCS Tiepexo/bl U3 Cepuur
banbmepa B atome Bomopoga?

1) TeryioBOe u3nyueHue

2) PeHTreHOBCKOe H3/TyyeHHe

3) 'amma-usnyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-1.3.1

76

ITpoaHanusupyiite, Kak H3MeHW/IaChb 5HepPrusi aToMa BOJOpOJa IpHU
W3y4yeHHU UM (DOTOHA C AJIMHOM BOHBI A = 4,86-1077 M?

1) YBenuuunach Ha 4,86 3B

2) Ymenbluvnach Ha 2,55 3B

3) ¥YMenblvnach Ha 4,86 3B

4) YBenuuunach Ha 9,72 5B

Otser: 2

OIIK-1.3.1

77

OrieHUTe pa3HOCTh SHEPTHM OCHOBHOTO M BO30Y>KIEHHOTO COCTOSIHUS (B
3B). [laHO: 371eKTPOH B aToMe Mepeliiesl U3 BO30Y>K/[EHHOTO COCTOSIHUSI B
OCHOBHOe, U TIpH J@HHOM Tiepexojie TMPOU30III0 H3IyueHue (OToHa C
JJTMHOM BOJIHBI 650 HM.

1) 0,4 5B

2)1,9-B

3)1,25B

4) 2,2 3B

OtBer: 2

OIIK-1.3.1

78

Yxaxure, B uéM 3aK/r04aeTCs ruroresa ge bpous.

1) JlrobOble MMKpPOYACTHLI Hapsily C KOPIYCKYJSIPHBIMH 00/1a/jatoT
BOJTHOBBIMHM CBOUCTBaMU

2) AToM He MOXeT cofiepkaTh Oosiee ABYX 37I€KTPOHOB, HaXOASIIUXCS B
OJJMHAKOBBIX CTAl[MOHADHBIX COCTOSIHUSIX, OIpe/e/iseMbIXx HabopoM
yeTblpex KBaHTOBbIX UKCeJI

3) OpHOBpeMeHHO HEBO3MOXXHO C BBICOKOM TOYHOCTBIO  3a/jaTh
KOOPZMHATHI U UMITYJ/IbC MUKPOUYaCTHUL{bI

4) DHeprusi UCIyCKaeTCsl U TOIJIOIIAeTCsl He HelpepbIBHO, a OT/elbHbIMU
KBaHTaMU

Otsert: 1

OIIK-3.3.1

79

Bribepute yTBep)kJeHWe, Haubosiee TIPaBUJIBHO COOTBETCTBYHOIIlee
runorese ge bporns.

1) MUKpOYacTHLIbI MOTYT TPOSIB/ISITH BOJIHOBBIE CBOMCTBA

2) DleKTpOMarHUTHbIE BOJIHBI KMEIOT CBOMCTBA YaCTHL]

3) Y KaX[|0i UaCTULIbI CyL|eCTBYeT aHTUUYaCTULIA

4) Slapo aToMa COCTOUT U3 KBapKOB

Otser: 1

OIIK-3.3.1
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Paccuuranite AmvMHy BOJHBI Aie BpoWasi Al 5/1eKTPOHa, [JBWKYILErocsi Co
CKOpOCThIO 3,6 KM/C. Macca 3nekTpoHa m. = 9,1-1073! Kr, 3apsij] 371eKTpOHa
ge = —1,6-107° Kn.

1) 1,6 MKM

2)2,6 m

3) 201 um

4) 3,6 MKM

Otsert: 3

OIIK-1.B.1

81

YKaKuTe KOJMYECTBO 3HaueHWM, KOTOpble MOKeT MPUHUMATh MarHUTHOe
KBAaHTOBOE UHC/I0 M TIPU JAaHHOM 3HaUeHWU OpPOUTA/TLHOTO KBAaHTOBOT'O
uyucnaa 1?

N2l+1

2)3l+1

3)1-1

H1

OTserT: 1

OIIK-1.3.1

82

YKaxure, 4TO onpeje/sieT IJlaBHOe KBAHTOBOE UMCJ/I0 N?

1) DHepreTHuecKre YpOBHU 3/IeKTPOHA B aTOMe

2) BenmnuyHy MOMeHTa UMITyJ/IbCa /1€KTPOHA B aTOMe

3) TIpoeknyo opOUTAILHOTO MOMEHTa MMITyJIbCa 3/IEKTPOHA Ha 3aflaHHOe
HaripaBJ/ieHue

4) BenunHy MOMeHTa UMITyJ/bCa 3/1IeKTPOHA B 3a/JlaHHOM HarlpaB/ieHur
OtserT: 1

OIIK-1.3.1

83

YKaxuTe, 4TO OorpezessieT MarHUTHOEe KBaHTOBOE YMCJ/I0 M?

1) OpbuTanbHBIM MeXaHUYeCKHU MOMEHT JIEKTPOHA B aTOMe

2) DHepruro CTaliOHaPHOT'O0 COCTOSTHUS 37IeKTPOHA B aToMe

3) BennurHy MOMeHTa UMITyJ/IbCa 3/1eKTPOHA B 3a/laHHOM HarpaB/ieHU!
4) DHepreTHuecKre YPOBHU 3/7IeKTPOHA B aTOMe

Otsert: 3

OIIK-3.3.1

84

B uyecth koro Ha3BaH 3(hdeKT paciijerieHdsi YpOBHel SHepruu aroma BO
BHeIIIHeM 3J/IeKTPUUeCKOM 11oJie?

1) OiiHmTeliHa U e Xaaca

2) Ulrapka

3) STTUHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-3.Y.1

85

Kak Ha3bIBalOT JIMHUM B CIeKTpe KOMOMHALIMOHHOTO paccesiHusi C
4aCTOTaMM, MEHBIIMMU YaCTOTHI [TaJjaro1ero ceera?

1) OpaH)keBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMU CITyTHUKAMU

3) CTOKCOBBIMY CITyTHUKaMHU

4) AHTaroHUCTUUECKUMHU CITyTHUKAMU

Ortsert: 3

86

[MosicHuTe (hr3ryeCcKuii CMbICT BOTHOBON (DYHKLIMU.

1) BosiHOBast pyHKLMS POTIOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) TIlpousBeseHve BOJHOBOW (YHKIIMU Ha KOMIUIEKCHO-COTPSDKEHHOe
BbIpa’KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHApY KeHUsT YaCTHUL[bI

3) BonHoBas ¢yHKIMsS 00paTHO TPOTIOPIMOHANbHA JJIHE BOJHBI [ie
bpoiins

4) BonHoBas (GYHKUUS TIpeACTaBisieT CO0OW KHUHEMAaTHUeCKHH 3aKOH
JIBPKeHUs] MUKPOUacTHULIbI X = X(t) B HesiBHOM (popme

Otser: 2

OIIK-1




Bribepute BepHyr (HOPMYJIMPOBKY COOTHOILIEHHS HeoIpeZe/eHHOCTel

IeiizeHbepra.
1) AE-At>h
87 | 2)Az-At>h
3) Ap-Am > h
4) Ay-At>h
Otser: 1
YKakuTe, Kakue yacTULIbI SIB/ISIIOTCS (hepPMUOHaMMU.
1) DnekTpuYecKy 3apsyKeHHbIE YaCTULIbI
38 2) DJyileKTpUYeCKU HeUTpabHble YaCTHUL[bI
3) Bce yacTuLipl € NOMyLIE/IBIM CITUHOM
4) DyieKTpUUeCcKU 3apsUKeHHbIe YaCTHULbI C L{eIbIM CLTMHOM
Otser: 3
Kak Ha3biBaeTcsi TBep/ioe Tesio, y KOTOPOTO BajieHTHasi 30Ha MOJHOCTBIO
3amo/iHeHa, 30Ha TIPOBO/IMMOCTA — TIOJIHOCTBEO CBOOOJHA, a IIMPHUHA
3arpelreHHON 30Hbl Be/JWKa T0 CpPaBHEHUIO C 3JHeprued TerioBOro
JBIKEeHUs?
89 | 1) IlpoBogHUK
2) [InaneKTpuK
3) IMonynpoBogHUK
4) IIpumecHbIl NOYTIPOBOSHUK
Otser: 2
Kakyto pasmepHOCTb uMeeT rioctosiHHas [11anka B cucreme CU? OIIK-3
1) Ik c
90 2) x/c
3) x/m
4) x/>B
Otsert: 1
OueHuTe, Kakol CMBICJI HMeeT COOTHOILIEeHWe Heorpe/e/IeHHOCTer
[efizeHOepra [jis SHEPrUM YacTHIBl U BpeMeHU TpeObiIBaHUS ee B
COCTOSIHUM C JJAHHOM SHepruein?
1) DHeprus NpsiMo MPOMOPLIMOHATbHA BpeMeH!
91 2) OHeprusi 06paTHO MPOMNOPLIMOHAIbHA BpEMeH!
3) OHeprusi U BpeMsi MOTYT ObITb HM3MepeHbI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOM TOUHOCTBIO
4) Uem Oosbllle  HeomNpeAeneHHOCTb  SHEPTUH, TeM  MeHbIIle
Heorpe/le/IeHHOCTb BpeMeHU
Otsert: 4
92 | Kak Ha3bIBaeTcs COCTOSIHME 3JIeKTPOHA B aroMme, COOTBETCTBYHOILlee

MHUHUMATbHOMY BO3MO)XHOMY 3HAUE€HUIO ero SHepruu?
1) Bo3by»ieHHOoe coCTosiHUe

2) MeTtacTabW/IbHOE COCTOSTHIE

3) OCcHOBHOe COCTOsIHHE

4) BaneHTHOe COCTOSTHHE

OtBeT: 3




B uem 3ak/toyaeTcs TyHHebHBIN 3¢ deKT?

1) B Bo/HOBOM XapakTepe ABWXEHHUS MUKPOYACTHL[bl B MEpUOJAYECKOM
MoTeHLIase

2) B KOpIyCKy/SIpHOM TOBEJEeHHWH 3/IeKTPOMarHUTHOIO W3/IyueHUsl MNpHU
TIPOXO’KJEHUU ero uepe3 y3Koe OTBepCTHe

3) B HaxoXJeHWH uYacTHLbl Cpa3y B HECKOJIbKMX TOYKaxX MPOCTPaHCTBa
O/THOBDPEMEHHO

4) B mpoxoxkJeHUd MUKPOYACTHLIbI uepe3 MoTeHL[Ha/lbHbIA Oapbep, Korja
9HEpTHs YaCTHIIbI MEHBIIIE BBICOTHI 3TOr0 Oaphepa

Otser: 4

93

Kakve mofBr>KHble UaCTULIbl WM KBa3WUaCTHULbl SIB/ISIOTCS HOCHUTEISIMU
3apsi/a B OJIyTIPOBOJHUKAX?

1) DnekTpoHbI

94 | 2) IIpoToHBI

3) ONeKTpOHBI U ABIPKU

4) VoHbl

Ortser: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIMITIMHE OOYYarOI[UXCs 3a0UHOH (DOPMBI
o0yueHus1, ipeficTaB/ieHbl B Tabmiie 19.

Tabmwmia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne i/t | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipegycmoTpeHo

10.4. Meropuueckue  mMaTepuasbl,  ONpefessrole  MpPoLeAypbl  OL[eHWBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STanbl (OPMUPOBaHUS KOMIIETEHLUH, COZlep)KaTcsi B
JIOKa/IbHbIX HOpPMaTuBHBIX akTax ['YAII, pernameHTUpYHOIIMX TOPSZAOK W TMpPOLEAypPY
TIPOBeJIeHHsT TEeKYII[ero KOHTPOJIsI YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTeCcTaluy 00yJaromxcs
'YAIL

11. Metoauueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIATIIUHBI

11.1. MeTtoauueckrie YyKa3aHUsi [yii OOydYaroOlUXCS TI0 OCBOEHHUIO JIEKIJMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIEKIMOHHOTO MaTepHalia — JIOTMUeCKd CTPOMHOE, CHCTEMHOE,
ryboKoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYUTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuHOrO TI03HAHUS, HOBEWIIIMX
JOCTIPKEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIONHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAaIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUHHBIN arrapar
KOHKpeTHOW o06j1acTv 3HaHusA, eé Tpo0JieMbl, AaeT Ije/lbHOe TIpe/|CTaBleHre O JUCI[UTUIAHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThl DU OCBOEHUM 00YYarOIIMMKUCS JIEKIIMOHHOTO MaTepHaJa:

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

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

- pas3BuThe TMpo(decCHOHa/NLHO-Je/IOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MBIIIIEHHSI.

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

- [Oo/MyyeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€e UX Pa3BUTHS Ha OJIvDKaMILIVe TOAb;




- HAY4YMTbCs MeTOAUYecKH oOpabaThiBaTh Marepuan (BbIJENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [O/y4YeHUWe TOUHOTO MIOHUMaHUs BCeX He0OXOUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMNPOBOXKAATBCS — [JeMOHCTpaLer CaanufioB U
WCTIOb30BaHWEeM Da3/aTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa NpeJ0CTaBAeHuUs JEKIIMOHHOTO MaTepyaia:
- JIeKLIMY TI0 pa3/iesiaM COTJIacHO Tabs1. 3 ¥ TeMaM, CorJyiacHO Tabut. 4.

11.2. MeTopryeckue yKa3zaHWs [ OOyuyarOL[UXCs TI0 TIPOXOXKJEHHIO TPAKTHUeCKUX
3aHATUN
[TpakTueckoe 3aHATHE SIBISETCS OFHOW M3 OCHOBHBIX (hOpM OpraHW3aly y4ueOHOTO
Tiporiecca, 3aK/IHUaroIasicss B BBINOJHEHUH 00yUaroMMHUCS 110/ PYKOBO/JCTBOM TIpero/jaBaTeist
KOMITIeKCAa y4eOHBIX 3a[dHHi C LIelbI0 YCBOEHHS Hay4HO-TeOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.
Llesibr0 TIPaKTHUECKOTO 3aHATHS [jIsi 00YYaroIerocs siB/isieTCsl PUBUTHE 00yYaroIMCs
YMEHU Y HaBbIKOB MPaKTUUYECKOW J1esiTe/IbHOCTU 10 U3yuaeMoW JUCLIUIIHE.
[1naHvpyeMble pe3ysibTaThl IPU OCBOEHUH 00YYarOIIMMCS MTPaKTHUeCKUX 3aHSATHI:
- 3aKkpervieHue, yriayOsieHWe, paclidpeHWe W JieTalnu3alysi 3HaHUWA TIpU  pellieHuH
KOHKPETHBIX 3a/iay;
- pa3BUTHe TI03HaBaTe/IbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/TBHOCTH MBILIEHUS], TBOPUECKON
aKTUBHOCTH;
- OBJaJleHMe HOBBIMU MeTO/laMd W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOM
JVCLUIIVHBL;
- BbIpaOOTKAa CrOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHUS] TIOMyYeHHBIX 3HaHUW  [ijis
BBITTO/THEHUS 3a/IaHUM;
- obecrieyeHue palMOHAIBLHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaJbHOU (QopM
o0yueHwUs..

TpeboBaHus K MPOBEIEHNIO NTPAKTUYECKUX 3aHATUN

MeToauueckre yKa3aHUs T0 OpraHu3aliiyd W MPOBeJeHHI0 TMpaKTUUeCKUX 3aHSIThM, a
TaK)Xe TI0 BBIMIOJIHEHWIO [TOMAIITHUX 3a/IaHUM COZIEP)KATCsS B CIEAYIOUUX YueOHBIX MOCOOUSX,
ripe/iCTaB/IeHHbIX B O1bO/oTeke I'Y ATl B meuaTHOM U 3JIEKTPOHHOM BUZAX:

1. KoBanenko MN.U., Kommkos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., IIpuaurko
B.K., Pytekor 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., KotmimkoB E.H., KpekryHoBa W.II., JlaBpoBcKas
H.IL., JIuteuHoBa H.H., HoBukosa FO.A., [IepsymmnHa M.O., ITpununko B.K., Teperjenko I'.B.,
Xonoaunos A.H., Llapes FO.H., [lludpun 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., ITpowkun C.C., PytekoB E.B., Ilapes
FO.H., llludpun b.®. KBantoBas ¢usnka: cOOpHUK 3afau. — 2-e u3f., gom. — CII6.: 'YAII,
2023. - 60 c.

MeToauueckre yKa3aHUs T10 TIPOBEAEHUI0 KOHTPOJIBHBIX pPAab0OT Ha TPAKTUUECKHUX
3aHSITUSIX COZIEP)KATCS B CJeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OUO/IMOTEKE
I'YAII:

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




2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3Mm. BosiHoBasi onTrka: COOpHUK 3ajau /s
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckue ykasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOydYaroLuiics [J0o/DKeH yriayoutb |
3aKpernuTh 3HAHUS, TPAaKTU4YeCKrWe HaBBIKH, OBJAJIeThb COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOMNPUSTHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT O0OyYarOLUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [UCLIMIUIMHBI, Orpejie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yUaroiierocs:

- mipuobpeTeHHe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJIeHUA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCLIUTIHEI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLHsIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mpuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHbIX paboT

MeToanuecke yKa3aHUS TI0 BBIOJHEHUIO J/1ab0paTOpHBIX PpaboOT TpHBeJeHbl B
C/lefyIoMX Mocobusix, uMmeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

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

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. Hudpun // Mexanuka. Kosebanust ¥ BOMHBL
MonekynsipHasi (u3uka: nabopaTopHbiii mipaktukym / mop pen. U. WM. Kosanenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. KonbuibrioB, E. H. Kormmkos, H. II. JlaBpoBckasi, FO. A. HoBukoBa, B. K.
[Mpununko, I'. B. TeperieHko // DeKTPpUUECTBO M MarHeTu3M: j1ab. MPakTUKyM / 1of, pef. A. B.
KombuisijoBa. — CI16.: T'YATI, 2021. — 103 c.

4. Kotmukos, E. H. // BonHoBas ontrka: yue6.-meTog,. rocobue / E. H. Kotnmkos, FO. A.
HoBukoga, I'. B. Tepemenko / mof pez. Kotnukosa E. H. — CI16.: 'YAII, 2019. — 118 c.

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

6. HoBukoBa, FO. A. / Kunematvka 1 [UHaMHKa JBWKEHHUS] MasiTHUKOB: 1abOpaTOPHBIi
npaktukyMm / FO. A. HoBukoga, I'. B. Tepetenko. — CI16.: T'YAII, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILEeCTB/ISIETCS] B CTPOTOM COOTBETCTBHUH C
YTBEeP)KIEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyt0 paboTy OTBOAWTCS He
MeHee [IByX 3aHATUM: T[lepBoe IIOCBSIIeHO TPOBeJeHUI0 SKCIIepUMeHTa U II0/Iy4YeHHIO
SMIOMPUYECKUX JlaHHBbIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.




Ilo Hauasa paboTel B 1abopaTopru 00ydaromMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcalyedl AaHHOTO hakTa B BUJe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBINOJIHEHUIO SKCIIePUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/efloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

dukcalusi  3KCIepUMEHTabHbIX  /IaHHBIX  OCYIIECTB/SETCS  WCKIHUUTENBHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucTe ¢popmaTta A4). BefeHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WU
resieBoi). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /1J1s1 TIOCTPOeHHs Fpa(UKoB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0IyYeHHeM ero MO/ ITUCH.

CrpykTypa v ¢opMa oTuéTta 0 1abopaTopHO¥ paborte

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

1. Lens pabotbl. ®OpMyIHpPYyeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKUM
rocobuem.

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTany3aliii BHeIIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKHe BBIBOJbI He INPUBOAATCA. POpMyJibl, UCIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ieie TakKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IeHUWM. B [aHHOM pasjene nNpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHWU OTYéTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabaull ¢ cob/Tr0/ieHreM MpaBU/l OKPYT/IeHUS U yKa3aHUeM 3Havalmx [udp.

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

6. BbluncsieHre TOTpeIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (POPMYII.
[IpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NCKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITeL[MaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoi Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeNTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMNUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoOKCUMHUPYIOLIUX TIPSIMBIX;

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

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMUA  (CIIPABOYHBIMK) —3HAUEHUSMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWMTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 000CHOBaHMe WX TPUUMH. EC/M pacyéThl NPOBOAWINMCH PasHBIMU METO/aMH,
HeoOX0/IUMO /IOTIO/THUTE/IbHO CPaBHUTh pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/ pabOTHI.




TpeboBanus K oopmMIeHHIO OTYeTa 0 JlabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOU paboTe TpesOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM  K3MepeHWH, TIOAMNMCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil JO/KeH COZlepyKaTh:

- T107HOe HauMeHOBaHHWe U HoOMep JjabopaTopHoil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocoburem;

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

- ®.N.0. npenojasare/s;

- CBOAHYI  Tab/WIly TeXHUUeCKHWX  XapaKTepUCTUK  HCTOb3yeMbIXx  MpubOpoB
(HamMmeHOBaHWe, paboumMii [Wana3oH, KIacC TOYHOCTH, IieHa JejeHus, TpubopHas
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHNH;

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

TutynbHelid  UCT  odopMsieTcsi  COriacHO  TpeboBaHMsIM, pa3MeléHHBIM  Ha
opurmansHoM caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTelbHOM TOpsiiKe
JIOJDKEH COJZleprKaTh:

- HaWMeHOBaHWe AVCLWIIIVHEI;

- TI0/THOe Ha3BaHWe U HoMep PaboThbl B COOTBETCTBUU C yueOHO-MeToJuueCcKUM 1ocooueMm;

- ®.1.0. npeniofaBaTess ¥ 00yJaroOIIerocs;

- HOMep yueOHOM TPYTIIbI;

- JlaTy 3alWThL

11.4. MeToanuecKre yKasaHus [Jisi 00YYaroIUXCsl TI0 MTPOXOKIEHUI0 CaMOCTOSITE/TbHOM
paboThI

B x0/1e BBHITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3aIaHUI0 M TIPM METOJUeCcKOM PYKOBO/ICTBe IperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroumxcst 1O 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHIA
YPOBEHb YCIIEBaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOJyYUTh HABBIKA TOBBIIEHHUS
npoeCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTephasiaMM,  HAlpaB/sIOIIMMUA  CaMOCTOSITeJIbHYIO  paboTy
00yuaro[uXcs SBJISIOTCS:

- yueOHO-MeTOJUUeCKUI MaTepuaJ Mo AUCLIUIIVHE;

- MeToJWuecKUe YKa3aHWs T0 BBIOTHEHHIO MPAaKTHUeCKUX paborT;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.5. Meroanueckue ykKa3aHus [y OOyuyarOIIUXCS T10 TPOXOXKAEHUIO TEKYIIero
KOHTPO/JIsI yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroIMXCsl, OCYIeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/IUHBL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIsl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesem
Ha JIeKL[MOHHBIX 3aHATHSAX, TEeCTUPOBaHWE, 3allliTa OTYeTOB MO0 JjabopaTopHeIM paboTam.
MepornpusTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMelIHO TMPOWJEeHHbIM MpU YCIOBUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYIero KOHTpOJsi He MeHee 25% siabopaToOpHBIX



paboT, a Takke MPOXOXAeHWs TeCcTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YZIOBJIETBOPUTEIIBHO».

OOyuarorpecsi, MMelOIIye aKaJeMUYecKyr0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WM HeYZOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIs1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/YaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /ISl [IOMycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AWCHUITUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)XYyTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yJarOLIMXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTalu.

[MpomexxyTouHasi ~ aTTecTalus  OOydYawrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruinHe. OHa BKIIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
Y3yueHUsi BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pelleHus] NPakTUUeCKWX 3a/ay. OK3aMeH, KakK MpaBWio, MPOBOJAWTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTEIHLHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaroImyMcs TPy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/IeloBaTe/TbCKMX PabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OLleHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyuyeHUs JOMycKa K MPOXOXK/EHUIO0 IPOMEXXYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

11.6.1. bannbHO-perTUHrOBasi CUCTeMa ¥ (POpMUPOBaHKe UTOTOBOM OLIEHKU.

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTeCcTaljuM |
OLIeHMBaHUsI 00YJaroIUXCsl PeryIMpyeTcsi ToKaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®u3uka» B cemecTtpe coctaBseT 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHas cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB O BUAaM yUeOHOM /1esTe/TbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMaJbHbIN 6asl Ha MpoMeKyTouHOU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeiesieHre 6aiioB TEKYIIEr0 KOHTPOJIS

Ne Buj, yuebHOM ieaTeTbHOCTH MakcumanbHbIA Oa
1 | JTabopaTopHbIe paboThI 40
2 | TIpaktuueckue paboThbl 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Nroro: 70

11.6.2. YcnoBus fjomnycka K TIPOMe)KyTOUHOM aTTeCTal|uu.

OO6s13aTeTbHBIM YC/IOBHEM JI7ISI TIO/TyUeHHsT I0MyCKa K 9K3aMeHy/AuddepeHIpOBaHHOMY
3auéTy SIB/ISIeTCsl yCIielllHasi c/jlaya He MeHee 75% sabopaTOpHBIX U TMpaKTUUecKuxX paboT, a
TaKKe TNpPOXOXKJeHue TecTupoBaHusg B cucteme LMS TI'YAII c oOuLeHKOM He HIXe
«yZIOB/IeTBOPUTE/IbHO». JIUlla, He BbIO/HUBLIME [aHHble YC/IOBUS, He [OIyCKarwTCsd K
NIPOMEXYTOUHOM aTTeCTalud W CUYMTAIOTCd MMEHMMU aKaZleMUUYeCKyr 3a/l0J/DKeHHOCTD,
KOTOPYIO He0OX0JUMO YCTPaHUTb B yCTaHOBJIEHHbIe Kaepoii CPOKH.

J171s1 TIO/TyYeHUsI UTOTOBOM OL[eHKU «X0poIio» Wi « OT/IMYHO» 00yJaroiuiics: o0si3aH:

- BBINOJHUTD U 3aiUTUTL 100% mabopaToOpHBIX U MPAaKTUUYECKUX paboT;



- Habpatb He MeHee 5 Ga/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHpOBaHME B cucteme LMS
I'YAIL

[Ipy HeBBIONMHEHWH XOTSI OBl OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi HUTOTOBas
OL|eHKa, He3aBUCHMMO OT 0aslioB, MOJIyYeHHbIX Ha 5K3ameHe/An¢depeHLIMPOBAaHHOM 3auéTte, He
MO>XKET MPEeBbILIATh «Y JOBIE€TBOPUTE/ILHOY.

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHUYeCKUX Borpoca (OLeHUBAKOTCS
MakcumMyM B 10 6a/iioB KaXK/bli) U OAHY pacuéTHYIO 3ajauy (OLleHWBaeTcs MakCumyM B 10
6an1oB). MiToroBasi oLieHKa 1Mo JAUCHUIIMHE (OPMUPYETCs MyTéM CyMMHPOBAHHUsI CEMeCTPOBBIX
M 9SK3aMEeHALMOHHBIX 0a/lIoB C TMOCAeYIOMMM TIepeBOZIOM B aKaJeMUYeCKyr IIKaiy,
Tripe/icTaB/eHHY10 B Tabsutle 21:

Tabsmria 21 — I11kasa mepeBo/ia UTOTOBOM CYMMEBI 0a/IIOB B OLIEHKY

WTorosasi cymma basiioB OneHka
85—-100 «OtnnynHo» (5)
70 — 84 «Xopoiio» (4)
55—-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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