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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TIOATOTOBKW/ —crienyanbHOCTH  27.03.02
«YTipaB/ieHWe KaueCcTBOM»  HampaBjieHHocTu/crieruanu3atmu — «L{udpoBoe kauecTBO W
TIPOEKTHPOBaHUeE TIPOAYKIMU». JJUCIUTUIMHA peanu3yeTcs Kadeapoit «Ne3».

HOuctunivHa HallesieHa Ha (pOpMUpOBaHMe Y BbIMTyCKHMKA CeYIOLIMX KOMIeTeHLIUN:

OIIK-1 «CriocobeH aHaTM3UPOBATh 3a/jaui POQeCCUOHATBHOM /eI TeTbHOCTH Ha OCHOBE
T0JI0’KeHHH, 3aKOHOB Y METO/I0B eCTeCTBEHHBIX HayK U MaTeMaTUKN»

Cojep)KaHuWe AWCIUIUIMHBI OXBaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C MpobjemMaMu
obriel Gpu3uKy.

[TperofaBaHrie AWCLUTUIMHBI TIpelyCMAaTpUBaeT Cjefyomue (GopMbl OpraHU3al[uu
yueOHOr0 mpotiecca: JieKI[uH, jabopaTopHbie pabOThI, MPaKTHUECKUe 3aHATHs, CAMOCTOSITe/IbHAsT
paboTa oOyuatroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Crefylole BUbI KOHTPOJS: TeKYyL[Ui
KOHTPOJIb YCTIeBaeMOCTH, IIPOMEXKyTOUHasi aTTecTaius B ¢popme 3k3ameHa (1 — 3 cemecTp).

OO611asi TPyZOEMKOCTb OCBOEHMSI JUCLMIIIMHBI COCTaB/sieT 13 3aueTHBIX equHMLl, 468
4yacoB.

SI3bIK 00yUeHHS 110 JUCLIUTUTHE «DYCCKU»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLIUTIIHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWN M HaBBIKOB B 00/1AaCTH €CTeCTBEHHBIX
HayK;
- TpejloCTaBjeHde BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOW Cpefbl TIPerojaBaHusl il OCBOEHHS
TeXHUYECKUX [JUCLIUIIIVH.
1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B
Tabne 1.

Tabsmija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kozgu
Kareropus (rpymma) Ko/ 1 HaumMeHOBaHWe UHWKATOpa
HauMeHOBaHHe
KOMITeTeHLIUU JIOCTYKEHUS] KOMIIeTeHI[UH

KOMITeTeHLIUU

OTIIK-1 CriocobeH

aHaIM3upoBaTh OIIK-1.3.1 3HaTb OCHOBHBbIE T10JIOKEHUS,

3ajaun 3aKOHBI U METO/Ibl €CTeCTBEHHBIX HAYK U

rpoecCHOHaNLHOM | MaTeMaTUKKU

Oo61enpodeccroHaTbHBI

OITK-1.Y.1 ymeTh NpUMeHSITh 6a30BbIe
e KOMIIeTeHLIUU

€CTeCTBeHHOHAayYHble 1 MaTeMaTUUeCKHe
3HaHUS [/ PELeHus 3a7au
ripoecCroHaTLHOM J1esiTeIbHOCTU

JlesITeIbHOCTH Ha
OCHOBE ITI0JIOKEeHHH,
3aKOHOB U METO/IOB
€CTeCTBEeHHBIX HayK
1 MaTeMaTHUKU

2. Mecto gucuunauHsl B cTpykrype OI1
IuciuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSX, paHee MPUOOPeTEHHBIX 00YUYarOIIMUCS
[Py U3yUYeHUU CIeAYHOLUX AUCLUATIINH:
-  «MaremaTrka. AHaIUTAYECKasA FreoMeTpuUs U JIMHeHasa anreopay,
- «Maremaruka. MareMaTUUYeCKUU aHaIu3»,
- «Maremaryka. Teopusi BepOSITHOCTEN Y MATEeMATUYECKAsA CTATUCTUKAY.
3HaHus, MOMy4yeHHble MPU U3YyUEHUM Marepuaja [JaHHOW AUCLIMILIMHBI, UMEHT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU JAPYTUX JUCLIUILIVH:
- «DJEeKTPOTeXHUKAa»,
- «MaTepuajioBeJieHIE,
- «DIEKTPOHUKA».

3. OO6beM ¥ TPYA0eMKOCTb JUCIUITTAHbI
IanHble 00 00IleM oObeMe AWCIUIUIUHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZIOB yueOHOM
paboTHI 10 JUCLUMTIIAHE (U pacIipe/iesieHHe 3TOW TPYI0eMKOCTH 10 CeMecTpaMm) Tipe/iCTaB/ieHbl B
Tabsviie 2.
Tabsuiia 2 — O6BeM U TPYA0EMKOCTh AUCLIATITMHBI

TpyzoeMKOCTb IO ceMecTpaM

Buz yueOGHOI paboThbI Bcero Nol No2 No3
1 2 3 4 5
O6was mpyooémkocmp OUCYUN/IUHDI, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
W3 HUX uaco8 npakmuyeckoli n0020MmMoeKu




AyoumopHble 3aHsimusi, BCero yac.

48

16

16

16

B TOM 4UHCJIe:

nekuuu (JI), (gac)

24

[ee]

[ee]

[e¢]

ripakTrueckue 3aHsATus (I13), (yac)

12

N

N

i

nabopatopHele pabots (JIP), (dac)

12

~

A

~

KypcoBoi npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (uJac)

27

CamocmosamenbHas paboma, Bcero (4ac)

393

119

119

155

Bud npomedxcymouHoli ammecmayuu: 3aver,
mudod. 3auet, sk3ameH (3auet, dudd. 3au, Ik3.)

JK3.,
JK3.,
IJK3.

JK3.

JK3.

JK3.

4. CojeprkaHue AUCLUTIIUHBI
4.1. PacnpegeneHue TpyJO0eMKOCTU JUCLIMIIMHBI IO pa3/iesiaM U BUJaM 3aHSTUM.

Pa3zesibl, TeMbl JUCLIMIUIMHBI U UX TPYJOEMKOCTb MpHUBeleHbl B Tabuie 3.
Tabnwmiia 3 — Pa3esnbl, TeMbI JUCIUIIIMHBI, UX TPY/I0eMKOCTh

Pa3penbli, TeMbl AUCLIMTIIMHBI

Jlekum
(uac)

13
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(uac)

Cemectp 1

Pa3pgen 1. ®Pusnueckue 0CHOBBI MEXaHUKH.
Tema 1.1. Dn1eMeHTb KWUHEMATHKH.
Tema 1.2. [luHamMMKa MaTepraJbHON TOUKH U

Tesa.
Tema 1.3. 3aKOHBI COXpaHeHUs B MeXaHUKe.

abCo/FOTHO TBEPAOro Tesd.

Tema 1.6. PengaruBucTckas MexaHUKa.

Tema 1.4. [luHamMuKa BpalljaTe/lbHOTO JABW>KEHUsI

Tema 1.5. TsAroteHue. D1eMeHTbI TEOPUM TOJIS.

TMOCTYTIATe/IbHOTO /IBIKEeHHST abCOTFOTHO TBEPZAOTO

40

Pa3pen 2. KosiedbaHusi 1 BOJTHBI.
Tema 2.1. 'apmoHUUeckre KonebaHusl.
Tema 2.2. 3aryxatolue KosebaHusl.
Tema 2.3. BoiHY>KeHHbIe KOe0aHusl.
Tema 2.4. Y1ipyrue BOJIHBI.

TexXHHKe.

Tema 2.5. [IpuMeHeHue ¢HU3MKK KosiebaHUi U BOJIH B

40

Pa3pen 3. OcHoBBbI MoJIeKy/IApHOU GU3UKH U
TepMOAMHAMMKH.

W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOZUHAMUKU.

Tema 3.3. PeanbHble ra3nl.

TEPMOAWHAMHKU B TEXHUKE.

Tema 3.1. Mosieky/iIpHO-KUHeTHYeCKast TeOpUst

Tema 3.4. [IpyMeHeHMe MOJIEKY/ISIPHOU (HU3UKU U

39

Uroro B cemectpe:

119

Cemectp 2




Pa3pen 4. dneKTpocTaTHKa M 3aKOHBI TOCTOSTHHOI'0
TOKa.
Tema 4.1. DyieKTpryeckoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpryecKoe 1oJjie B JU3JIeKTPUKaX.
Tema 4.3. [IpOBOAHUKM B 3/1IEKTPOCTaTUUECKOM TI0JI€E.
Tema 4.4. DHeprus 371eKTpUUeCKOro MoJisl.
Tema 4.5. [TocTOSIHHBIN 371€KTPUUECKUI TOK.

40

Paspgen 5. Marnerusm.
Tema 5.1. MarauTHoe Iojie B BaKkyyMe.
Tema 5.2. Dy1leKTpOMaroHuTHast UHAYKLUA.
Tema 5.3. MarauTHoe 11071e B BelljeCTBe.
Tema 5.4. OcHOBbI Teopur MakcBesia /151
3/IeKTPOMarHUTHOTO T0JIsl. D/IeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IprimeHeHMe MarHeTU3Ma B TEXHUKE.

40

Pa3pen 6. OnTHka.
Tema 6.1. nTepdepeniius cBeta
Tema 6.2. ludpakius ceera.
Tema 6.3. BzaumogencTsue 3/1eKTpPOMarHUTHBIX BOJIH C
Bell[eCTBOM.
Tema 6.4. [Tonspusanus ceeta.
Tema 6.5. [IpyMeHeHMe ONTUKK B TEXHUKE.

39

Uroro B cemectpe:

119

Cemectp 3

Paspgen 7. KBaHToBasi onTuka.
Tema 7.1. TernsioBoe ¥ JIFOMUHECLIEHTHOE U3/ly4YeHUe.
Tema 7.2. ®oTo3¢ddeKT u ero nprMeHeHye.
Tema 7.3. O¢ddexr Komnrona.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX U BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHNUs.
Tema 7.5. Ontryeckast MUPOMeTpPUs.

52

Pa3gen 8. DneMeHTHI KBAHTOBOH (PU3UKH aTOMOB,
MOJIeKYJ/1 U TBep/bIX TeJl.
Tema 8.1. Teopus atroMa Bozopoa 1o bopy.
Tema 8.2. KoprycKy/sipHO-BO/THOBOM yaii3M CBOWCTB
BellectBa. BosHel e bBporins.
Tema 8.3. CooTHOIIEHYe Heolpe/ie/IeHHOCTeN
[etizeHbepra.
Tema 8.4. BonHoBasi GyHKIUS U ee CTaTUCTUUECKUN
CMBICJI.
Tema 8.5. Ob611iee ypaBHenue IlIpeguHrepa. Y paBHeHHe
[IIpesvHrepa /st CTaljMOHAPHBIX COCTOSIHUM.
Tema 8.6. Pewienne ypaBHenus llpegunrepa s
TIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DyieMeHTbI COBpeMeHHOW (PU3HUKU aTOMOB U
MOJIEKYJI.

52




Pa3pen 9. ®u3uka aToMHOro0 sipa.
Tema 9.1. CBoiicTBa aTOMHBIX sifiep.
Tema 9.2. PaguoakTiBHbIN pacraf,. 2 1 1 51
Tema 9.3. flnepHbie peakLuu.

Tema 9.4. DyileMeHTapHble YaCTHUL[bI.

Ntoro B cemectpe: 8 4 4 155
Htoro 24 12 | 12 0 393

[lpakTuueckass TOATOTOBKA 3aK/HOUaeTCss B  HENOCPeJCTBEHHOM  BBbINOJHEHHUH
o0yyarIMMUCS ~ OTpeJie/ieHHbIX  TPYJOBbIX  (YHKLWH,  CBsi3aHHbIX C  Oyayiei
npodecCUOHaIbHOM [1esITeTbHOCTBIO.

4.2. Cojep)kaHHe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copiep>kaHue pa3zie/ioB U TeM JIeKITMOHHBIX 3aHATHH TIpUBeleHO B Tabsuiie 4.

Tabnwiia 4 — Coziep>kaHue pa3ziesioB U TeM JIEKLIMOHHOTO 1IUK/IA
Howmep pa3zena Ha3BaHue 1 cofiepkaHue pa3/iesioB U TeM JIeKLIMOHHbBIX 3aHSITUM

Paspen 1. du3uyecKue 0CHOBbI MeXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. Cucrema
orcueta. KuHemartvka ABWKeHUs] MaTepualbHOM TOUYKW. OCHOBHas 3a/java
KVHEeMaTUK/A MaTephaJbHOM TOYKM. TpaekTopus, AJMHA IIyTH, BEKTOP
nepeMerjenus. Ckopocte. IlocTynarenbHoe U BpallaTe/bHOe [BUKEHUe.
YckopeHue u ero cocrasstone. HopMmanbHOe 1 KacaTellbHOe YCKOPEeHMUS.
YrnoBasi CKOpPOCTb U YI70BOe ycCKopeHHe. CBsi3b JIMHEMHBIX U YIJIOBBIX
Be/IMUVH IIPY BpalllaTe/IbHOM JIBH)KEHUU.

Tema 1.2. JluHamuka MamepuaabHOU mMOYKU U NOCMyname/nbHO20
osuwiceHust abconromHo meépoo2o menda. OCHOBHbIE TIOHATHS TUHAMUKHU:
Macca, UMITyJbC Tesa, cuia. [lepswiii 3akoH HbroToHa. VHepLyanbHbIe
cucteMbl oTcuéta. Bropor 3akoH Herorona. Tpetmit 3akoH HreroToHa.
[TpuHumn oTHOcuTeNbLHOCTU ['anmunes. Cunbl: yrnpyrue CWibl, CUJIBI
TpeHus. [IpakTueckoe nmpuMeHeHue 3aKOHOB HbroToHa. OCHOBHas 3a/jaua
JVHaMMKA MaTepuanbHOM TOYKU. [ToHsTHe abcomoTHO TBEPAOro Tesa.
Leutp macc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKeHUS Tejla
riepeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mexaHuke. COXpaHAIOLMeCs BeJIMUMHBbI.
Kunernueckass  3Heprus. MexaHuueckass paboTa M MOIIHOCTb.
KoHcepBatyBHBIE  CcWIbl. 3aMKHYTble M He3aMKHYTble  CHCTEMBI.
[ToTeHanbHas 3Heprust BO BHellIHeM IToJie cu/l. IloTeHlanbHas sHeprus
B3auMoziencTBud. CBA3b MeKJy TOTeHJMaJbHOU SHepruer U I0JeM
KOHCepPBAaTUBHBIX CW/I. 3aKOH COXpaHeHUsI MeXaHW4YeCKOM SHeprum.
OHeprust yrnpyroii gedopmMaiy. YC/IOBUSI DPaBHOBECHUsS MeXaHWUYeCKOH
CUCTeMbl. 3aKOH COXpaHeHus umiy/bca. CoypapeHue [ByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHus] MOMeHTa WMIly/bca. MOMEHT uMIly/bCa TBepOro Tesa
OTHOCHUTE/IbHO HeIO/IBU)KHOU OCH.

Tema 1.4. [Junamuka epaujamenbHO20 O8UXCeHUs abCOAOMHO meepoo20
mena.  MowmeHnT  uHepumu.  OCHOBHOe  ypaBHeHHWe  JIMHaMUKU
BpalllaTe/IbHOIO [BWKeHUsl TBepAOro Teja. KuHeTWueckas 3SHeprus
BpalLjaroLLerocsl TBePZOro TeJa.

Tema 1.5. TaecomeHue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BCceMUpHOro TaroreHusa. Cuma Tsokectu M Bec. Hesecomocts. Ilose
TSITOTEHMsI 1 ero HampsbkeHHOCTb. Pabota B mose TsroteHus. IloTeHipan




nosii tAroreHus. Kocmmueckwe ckopoctu. HenHeprmanbHble CHCTeMBI
orcueta. CHU/Ibl MHEPLIUH.

Tema 1.6. Peasmusucmckasa mexaHukd. ITocTynarel crielianbHOW TeOpUU
OTHOCUTE/IbHOCTH. JIOpeHLI0BO COKpallleHue [auHbI CTep)kKHS. OCHOBBI
DeJIITUBUCTCKOM  MeXaHUKW.  VIHTepBas, ero  WMHBapUaHTHOCTH.
PenartuBucrckuii  umnysnabc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOU
JuHaMHUKU. KuvHeTnueckas 5Heprusi peITUBUCTCKOM 4YacTuupbl. CB3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei i UMNy/abCOM YaCTHULbL.

Paznen 2.

KosiebaHusi ¥ BOJTHBI.

Tema 2.1. T'apmoHuueckue KonebaHus. XapaKTePUCTUKU TapMOHUUYECKUX
KosiebaHuii. MexaHHUecKre TapMOHHYecKue KosebaHus. ["apMoHMYeCKuit
ocLsTOp. TIpy>KUHHBIM, (GU3UUeCKUd U MaTeMaTUYeCKUd MasTHUKH.
CB00OO01HBIE TADMOHUUECKHE KOie0aHHsI B KOie0aTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue Konebauus. CroxkeHHMe TrapMOHHYECKHX
KosiebaHUM OJHOTO HarpaB/eHUus] W OJWHAKOBOW uacTOThL. bBueHwus.
CrnoykeHre B3aMMHO TePIeHJUKYISIPHBIX Kojebanuii. [IuddepeHianbHoe
ypaBHeHHe CBOOOZHBIX 3aTyXarOL[MX Koje0aHUi U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUATYIa U (a3a BBIHY>KIEHHBIX
KosiebaHuii. Pe3oHaHc. [IuddepeHryaibHOe ypaBHEHUWE BbIHYX/IE€HHBIX
KonebaHuii M ero peiieHde. BosHoBBIe Tiporiecchl. IIpomonbHbIE H
rornepeyHble BOJIHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryimeil BojHbL @Pa3oBasi
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmnoBasi ckopocTk. MHTepdepeHLys
Bo/H. CTosiure BOJIHBI. 3BYKOBble BOJIHBI. DddekT [loriepa B aKyCTHKe.
YnbTpasByK U ero nprMeHeHue.

Tema 2.5. IpumeHeHue cpuzuku Konebauutl u 6oAH 8 mexHuke. ITprMepsI
npUMeHeHus1 GU3UKK K0J1e0aHUH U BOJIH B TEXHUKE.

Pa3pen 3.

OCHOBBI MOJIEKY/IAPHOM (DM3UKH U TEPMOJMHAMHUKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UuoednbHblX 2d308.
CraTUCTUUECKWH U TepMOJWHaAMUYeCKUil MeTofbl. OTMbITHbIe 3aKOHbI
yjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHe MOJIEKY/ISIPHO-KUHETHUYeCKOW Teopuu HujeanbHbIX ra3oB. 3aKOH
MakcBeia 0 pacripefie/ieHUM MOJIeKY/T UealbHOro ras3a 1o CKOpoCTsM U
SHEeprusiM  TeIjoBOro  JBwkeHusi.  bapomeTpuueckass  Qopmyia.
Pacnipepenenrie bonbipmaHa. CpefHee UMC/IO CTOMKHOBEHWW W CpelHsS
JuiiHa  cBoOogHOrO Tmipobera  Mmosekysn.  OmbITHOe — 0OOCHOBaHHe
MOJIEKY/IIPHO-KUHETUUYEeCKOU TEeOpUH. ABnenus repeHoca B
TePMOJMHAMUUECKUX HEePaBHOBECHBIX CHCTeMaX. Bakyym U MeTo[bl ero
nosiyyeHusi. CBOMCTBA y/IbTPapa3peKeHHbIX ra3oB.

Tema 3.2. OcHo8bl mepmoOuHaMuku. Yuciao crereHer CBOOOBI
MOJIeKYJibl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHePruy MO CTereHsIM
cBoOoapl Mosekysn. IlepBoe Hauaso TepMmoavHamMHWKH. Pabora rasa mpu
U3MeHeHUH ero obbema. TeruioeMKOCTb. [IpyiMeHeHHe TepBOro Hauasa
TEePMOJIMHAMUKU K M30mporieccam. AzrabaTHbiii riporjecc. [ToMTpOHbIM
nporiecc. OOpaTvMble W HeoOpaTHMble TIpoIiecchl. Kpyroeod mporjecc.
OHTpOMUs, ee CTaTUCTUUECKOE TOJKOBAaHUE U CBSI3b C TEPMOJAMHAMUUECKOM
BEepPOSITHOCTHIO. BTOpOe Hauasmo TepMojguHaMUKU. TeruioBble JBUTATEU U
xooauabHble MatvHbl. Lnkin KapHo v ero KIT/ asis ugeanbHOTO rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl MW TOTeHLUaAbHasg JSHeprus
MeXMOJIEKY/ISIPHOTO ~ B3auMO/leliCcTBUsl. YpaBHeHHe Ban-ziep-Baanbca.
N3orepmbl BaHu-ziep-Baanbca ¥ ux aHanu3. BHyTpeHHs 3Heprus
peanbHOro rasza. ddext [koyns-TomcoHa. CKukeHHe Ta30B.




Tema 3.4. IlpumeHeHue MoONeKYASIPHOU (PU3UKU U MEPMOOUHAMUKU 8
mexHuKe.

Paszpen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI IOCTOSIHHOT0 TOKaA.

Tema 4.1. Onekmpuueckoe nose 8 8akyyme. 3aKOH COXpaHeHUs
3/IeKTPUUYeCKOro 3apsifja. 3akoH KyJjioHa. JOJieKTpocTaTUuyeckoe TIojie.
HarpspkeHHOCTB  37eKTpocTaThueckoro Iosid. IIpyHimn cyneprno3unumn
snekrpoctatuyeckux nosier. [lonme pumnona. Teopema I'aycca pnd
3/71eKTPOCTaTUYeCcKoro rosis B Bakyyme. [IprMeHeHue Teopemsl ['aycca K
pacueTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jel B BakyyMme. LIupKynsims
BEKTOpa HAalpsUKeHHOCTH  37IeKTpocTathueckoro mnosis.  [loreHuuyan
3/71eKTPOCTaThuecKoro rnossi. HanpsskeHHOCTh Kak TrpaZiMeHT MOoTeHLrasa.
OKBUIIOTEHLMa/IbHble [IOBEePXHOCTU. BrluncieHre pa3HOCTH INTOTEHLUa/lIoB
0 HaNPsPKeHHOCTH TOJISI.

Tema 4.2. Dnekmpuyeckoe nosne 8 OusdneKmpukax. THUIbI AN3/IeKTPUKOB.
[Tonsipusanus gusiekTpuKoB. [TosspruzoBaHHOCTE. HanpsykeHHOCTE T10/151 B
IU2JIeKTpUKe.  JDJleKTpuuyeckoe cmenjeHve. Teopema [T'aycca s
3/71eKTPOCTaTAUYEeCKOro T0JI B AU3J/IEKTPUKe. Y CJIOBUSI Ha FPaHULIe paszena
[BYX IA3/IEKTPUUYECKUX CpPeJ.

Tema 4.3. TIpo8oOHUKU 8 31eKmpocmamuyeckom nose. DNeKTPOeMKOCTb
yeZJUHEHHOr'0 MPOBOAHUKA. KOHZeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/ioB,
yeUHEeHHOT0 IPOBOJHMKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 31eKMpu4ecko20 nojs. DNeKTpUdecKuil TOK, CWia U
MJIOTHOCTb TOKAa. CTOpOHHME CUMbL.  OJIEKTPOABWKYyIIAasg Cuia |
HarpsbkeHue.

Tema 4.5. IlocmosHHbili  31ekmpuueckuli mok. 3akoH  Owma.
CorpoTuBieHre POBOJHUKOB. PaboTa ¥ MOIIHOCTh TOKA. 3aKoH [IKoyrisi-
Jlenia. 3akoH Oma [yi1 HeOJHOPOAHOro yyacTka UOernud. [IpaBuia
Kupxroda /17151 pa3BeTB/IeHHBIX LIeTTei.

Paznen 5.

MarseTusm.

Tema 5.1. MacHumHoe nosne 6 e6akyyme. MarHutHoe T1i0jle U ero
XapakTepuCTUKU. 3akoH buo-Casapa-Jlarlaca ¥ ero npuMeHeHUe K
pacueTy  MarHMTHoro ToJsi. 3akoH Awmmepa. BsaumogeiicTBue
rapasule/ibHbIX TOKOB. MarHutHasi NMOCTOsiHHAasA. EUHMIBI MarHUTHOW
VHAYKI[MM M HalpsyKeHHOCTM MAarHUTHOrO Iosis. MarHuTHoe riose
JBYDKYLLerocst 3apsza. /ledcTBMe MarHMWTHOIO IO/ Ha ABWKYLIMNCA
3apsf. [BwKeHHUe 3apsDKeHHbBIX YaCTHL] B MarHUTHOM I10J1e. Y CKOpUTeIn
3apspkeHHbIX  yactul. Oddekt Xomma. Lupkynsius Bekropa B
MarHuUTHOr'O TOJig B BaKyyMme. MarHuTHble TOJISI COJIEHOMZA M TOPOMZA.
[ToTok BekTOpa MarHUTHOW WHAYKUWU. Teopema ['aycca gnsi mons B.
PaboTa 1o mepemeliieHHI0 TPOBO/IHMKA U KOHTypa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHas uHOyKyusi. SIBieHHe 3/1eKTPOMarHUTHOM
vHAyKuuy (onbitel Papages). 3akoH Papazes U ero BbIBOJ, U3 3aKOHA
COXpaHeHUsl SHepruu. BpaieHne pamMKW B MarHWTHOM Iiosie. Buxpessbie
TOKU (TOKM DPyko). UHAYKTHBHOCTL KOHTYpa. CamonHAyKLMA. ToKM npu
pa3MbIKaHUM U 3aMblKaHUU Lienu. B3anmHas uHaykuus. Tpancdopmartopsl.
OHeprusi MarHWTHOTO T0JIA.

Tema 5.3. MazcHumHoe none 6 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB M aToMoB. [lua- u mnapamarHeTusMmM. HamarHu4eHHOCTb.
MaruuTHoe mojie B BelllecTBe. Y(C/JIOBUS Ha TIpaHHULle pasjena [JBYX
MarHeTHKOB. deppoMarHeTMKM M KX  CBOMCTBa. ITpupopga
(beppomarHeTur3ma.




Tema 5.4. OcHoebl meopuu Makceenna 045 31eKMPOMAZHUMHO20 NOJA.
DnekmpomazHumHble 80/Hbl. BuxpeBoe 3nekTpuueckoe rosie. Tok
CMellleHUsl. YpaBHeHHWs MakcBeia [/ 3/7IeKTPOMarHUTHOIO — TIOJISL.
OKcriepuMeHTaIbHOe NoJIyueHue 3/1eKTPOMarHUTHBIX BOJIH.
IuddepenuanbHoe ypaBHeHHe 37€KTPOMarHMTHOM BOJIHBI. OHEprusi M
UMITYJ/IbC 3/1eKTPOMAarHMTHOM BOJHBL. VI31yueHre AUMOA.

Tema 5.5. IlpumeHeHue wmazHemu3ma 6 mexHuke. IlpuMeHeHue
3/IeKTPOMarHUTHbIX BOJIH. [IpriMeHeHNe MarHeTH3Ma B TeXHUKeE.

Paspen 6.

Omnruka.

Tema 6.1. MHmepgepeHyus ceema. Pa3BuTue TpejcTaBieHU O MpUpojie
cBeta. KoOrepeHTHOCTb YW  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Vutepdepeniivss cBeta. Metozabl HabmofeHUss WHTep(epeHLIMH CBeTa.
WuTepdepenius cBeTa B TOHKUX IJIeHKax. [IpuMeHeHue uHTepdepeHLnn
CBeTa.

Tema 6.2. Juppaxkyus ceema. Ilpuniun ['oiireHca-®penesns. MeTos 30H
®peneris. [IpssMonHeliHOe pacripocTpaHeHue cBeTa. Judpakius @peHesis
Ha KpYIJIOM OTBepCcTMM U aucke. [udpakuusi ®payHrodepa Ha ofHOMU
mend. [dudpakuyss @DpayHrodepa Ha gudpaklMOHHOW  pellieTKe.
[MpocTpaHcTBeHHasi pemetka. Paccesinne cBeta. /[udpakius Ha
ripocTpaHCTBeHHOU peleTke. Popmyna Bynbda-bparros. Paspernatorias
CrocoOHOCTh onTHUecKuX NMprbopoB. [ToHsATHe 0 Tosiorpadum.

Tema 6.3. B3zaumooleiicmeue 3/1eKMPOMASHUMHbBIX B80AH C 8eujeCmeoM.
[ducrniepcus cBeta. JeKTPOHHas Teopus aucnepcuu cseta. [lorsomjeHue
(abcopbmms) cBeta. b ekt Horepa. Mznyuenue YepeHkoBa-BaBuiora.
Tema 6.4. Ilonspuzayus ceema. EcTeCTBeHHBIN U MOJISIPU30BaHHBINA CBET.
[Tonspu3anus cBeTa INpU OTPaKEHWH U ITIPEJIOM/IEHUMM Ha TpaHULie [BYX
[V3JIeKTPUKOB. [IBOMHOe syyernpesniomienye. IlossipusaljuoHHbIe NTPU3MBI
¥ [Ooapoujbl. AHanu3 TOJIIpYM30BaHHOrO0 cBeTa. VICKycCTBeHHas
ONTHYeCKas: aHU30TpoIYs. BpallieHre I1I0CKOCTU MOJIIpU3aLvN.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MEeXHUKe.

Pazpen 7.

KBaHnToBas onrtuka.

Tema 7.1. Teninoeoe u aOMuHeCyeHmMHoe u3jayyeHue. Buabl W3mydeHUs.
TernsioBoe u3nyuyeHWe M ero XapakTepucTHMKW. 3akoH Kupxroda. 3akoHbl
Credana-bonbiymana u cMmeienuss Buna. ®opmysbel Panes-[xkuvHca U
[1nanka. JIroMuHecCLieHIUS.

Tema 7.2. @omosagpgpekm u e2o npumeHeHue. Bujbl HOTO37EKTPUUECKOTO
s¢dekra. 3akoHbl BHelliHero (oTo3ddekTa. YpaBHeHUe DUHINTeNHA AJIs
BHelllHero ¢oro3ddekra. IKcriepruMeHTaIbHOE TIOATBEPXK/eHre KBaHTOBBIX
CBOMCTB cBeTa. [IpuMeHeHue GpoTodrddekrTa.

Tema 7.3. D¢ppekm KomnmoHa. DHeprusi U UMIyJbC (OTOHA. [laBieHue
cBeTa. DPdekT KomnToHa 1 ero snemeHTapHasi TeOpHUS.

Tema 7.4. EOuHCmeo KOpnyckyasipHbIX U  80/HO8bIX  CB0LiCM8
3/1eKMPOMACHUMHO20 U3/MYUEHUS.

Tema 7.5. Onmuueckas nupomempus. TenyioBble WCTOYHWUKKA CBETa.
Mertozpl ¢uUKcaluM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUYECKON
NMPOMETPUH.

Paznen 8.

J/1eMeHTBI KBAaHTOBOM (PU3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu aroma TomcoHa u
Pe3epdopga. JluHeliuathbiii criekTp aToMa Bojopoga. Iloctymatel bopa.
OmnbiTel @panka U 'epra. CriekTp atoMma BoZiopoja 1o bopy.

Tema 8.2. Kopnycky/nspHO-80/H080U dyaau3m ceolicme sewjecmed. BoHbl




Oe Bpolins. HekoTophsle cBOMCTBa BOJIH Jie bpoitsi.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli I'etizeHbepaa.

Tema 8.4. BoaHogasi pyHKYUsi u ee cmamucmuyecKull CMbICA.

Tema 8.5. Obwee ypasHeHue IllpeduHeepa. YpaeHeHue IlIpeduHzepa 0s
CMAYUOHAPHBIX COCMOSIHULL.

Tema 8.6. PeweHue ypasHeHusi LlIpeOuHeepa 01 nNpOCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU u3uKUu amomos u monaexya. TIpuHIuI
TIPUYMHHOCTH B KBAHTOBOW MeXaHWKe. [IBrKeHre CBOOOZHOW UaCTHIIBI.
Yactuija B O/IHOMEDHOU TMpPSIMOYTONbHOM «IOTeHLMAaNbHON siMe» C
0eCKOHEUHO BBICOKMUMHU «CTe€HKaMH». [IpOXOXK[IeHWe 4YaCTHIbl CKBO3b
NOTeHIMaIbHbIN Oapnep. TyHHeNbHBIN 3¢ dekT. JIuHelHbIM
rapMOHUUECKHI OCL/IIIATOP B KBaHTOBOM MexaHMKe. ATOM BOZOpOZa B
KBaHTOBOUM MeXaHUKe. 1S-COCTOsiHHe 37eKTpOHa B aToMe Bozopoza. CivH
snekTpoHa. CHMHOBOe KBAaHTOBOe 4YMC/A0. [IpUHIMN Hepa3nuYMMOCTH
ToXJecTBeHHbIX yactull. [Ipuniun [laynu. PacripesienieHre 371eKTPOHOB B
aToMe TI0 COCTOsiHUSIM. [loHsATHe 00 SHEepreTMUecKUX YPOBHSIX.
MonekynsipHble  crieKTpbl.  KoMOMHallMOHHOe — paccessHWe — CBeTa.
[Mornoujenrie. CrioHTaHHOE W BbIHY)XK/€HHOe Wu3nyueHus. OnTuueckue
KBAHTOBbIe reHepaTopkl (1a3epbl).

®du3suka aTOMHOro0 siipa.

Tema 9.1. Ceolicmea amomHbix si0ep. Pa3Mep, cOCTaB W 3apsifi aTOMHOT'O
saapa. MaccoBoe u 3apsiioBoe uucia. [ledeKT mMacchl U SHEPrusi CBSI3U
saapa. CriuH sijpa M ero MarHUTHbIA MOMeHT. fjepHble cunbl. Mogenu
sfpa.

Tema 9.2. PaduoakmuseHblli pacnad. PagyioakTHBHOE H3/yueHHe U €ro
BUJbl. 3aKOH paJyOaKTMBHOro  pacrnaja. IlpaBuma  cmeneHus.
3akoHOMepHOCTH anb(a-pacriafa. bera-pacrag. HeiitpuHo. ['amma-
V3/IyuyeHHe M ero CBOMCTBA. Pe30HaHCHOe MOIJIOIeHre ramma-u3ny4yeHus
(3bdekr Meéccbayspa). Metoasl HabOMOAEHWSA U PEryMCTpaLdd
PaZIMOaKTUBHBIX U3/TyYeHUM U YaCTHLI.

fAnmepHble peakUMM U UX OCHOBHBIE TUIIBL. [103UTpOH. berta-TuttoC-pacriaz,.
OneKTpoHHbIY 3axBaT. OTKpPbITHE HEUTPOHaA.

Tema 9.3. SOepHble peakyuu. SlaepHble peaklUud TIOf JeHCTBUEM
HeWTPOHOB. Peakuus fenenus siapa. LlenHasa peakuus genenusi. [Tonsitue o
AnepHOl sHepreTHke. Peakius cuHTe3a aTOMHBIX sifep. I[Ipobiaema
YIIPaB/ISIEMBIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. KocMuueckoe n3nyueHre. MIOOHBI U
UX CBOWCTBA. Me30HBI M WX CBOWCTBA. TUMBI B3aUMOJENCTBUM
37IeMeHTapHbIX YacTvLl. YacTulibl U aHThYacTULbl. ['uneponsl. CTpaHHOCTh
W YeTHOCTb 3JieMeHTapHbIX dacTull. Kraccudukaiusi 3/eMeHTapHbIX
vacTtull. KBapku.

Paszpen 9.

4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS
TeMbI IpaKTHUECKUX 3aHATUN U UX TPYJ0€MKOCTh NpHBe/ieHb! B Tabmie 5.

Tabmuua 5 — [IpakThyeckue 3aHsITUSI U UX TPY/I0EMKOCTb

N3 Hux Ne
dopmMbl .. .
Ne TeMbl MpakTUYeCKUX IDAKTHUECKIX TpynoéMKOCTb, | IPaKTUYECKOU | paszesa
n/n 3aHSATUN p " (vac) TOATOTOBKHU, | JUCLIUI
3aHATUN
(uac) JIVHBI

Cemectp 1




1 Kunemartuka H JUHaMUKa Perienue 7 1
MaTrepuaabHOU TOUKU 3a/a4y
2 XapaKTepuCTUKU BOJTHOBBIX Perienvie 1 7
TIPOLIECCOB 3a/a4y
3 MonekyisipHO- Perienvie 1 3
KUHEeTUUYeCKasi Teopust 3a/1au
Cewmecrtp 2
4 XapakTepuCTUKU Perienune 7 4
3/IEKTPUYECKOTr0 TOKa 3a/a4
WNHpyKuys MarHUTHOTO Pewerie
5 | monsi. CWibl B MarHUTHBIX 1 5
MOJISAX anat
6 Nurepdepenius, Pemienne 1 6
Judpakiysi, mossipy3alys 3a/1au
Cemectp 3
7 TenioBoe H3nyueHye. Pemmenne 7 7
doTtordhdexT 3a/1a4
8 ATtom BOzOpOAa, Pelenue 1 8
nocryJatel bopa 3a/1a4y
9 | AnepHble peakLyu Perueriye 1 9
3a/1a4u
Bcero: 12
4.4. JlabopaTopHble 3aHSTUS
Tembl 1abOPaTOPHBIX 3aHATHUN U UX TPY/I0EMKOCTb NPHBe/IeHbI B Tabsuile 6.
Tabnmiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPY/I0EMKOCTb
N3 Hux No
Ne HaumeHoBaHue 1abopaTopHbIX paboT* TPyAOGMKOCTS, | MPAKTHUECKOH | paz/iesia
n/n (uac) MOATOTOBKH, | JAWCLIUI
(vac) JINHBI
Cemectp 1
1 | MamwmHa ATByza 2 1
2 | OnipefiesieHre CKOPOCTH 3BYKA B BO3JyXe 1 2
3 OrmpefiesieHye 1okKa3aresisi afuabaThl Jist 1 3
BO3/lyXxa
Cewmectp 2
4 OrnipefienieHre 3/1eKTPOEMKOCTH 9 4
KOH/leHcaTopa
Omnpefenenrie ropu3oOHTaIbHON
5 | cocTaB/isitolLel HarpsHKEHHOCTH 1 5
MarHMTHOTO NOJIs1 3eM/IH
6 | Konbla HetoToHa 1 6
Cemectp 3
7 | IIpoBepKa 3aKOHOB TeIJIOBOTO U3JTyYEHUsT 2 7
8 OmnpejeneHye MYUPUHBI 3alpeléHHON 30HbI 1 3
TIOJTYTIPOBOJIHUKOB
9 OripesiesieHre SHePryUU ajab(a-yacTui] 1o 1 9
1po0Oery B Bo3jyxe
Bcero 12




Ipumeuarue: *membl 1a6OPAMOpPHbIX pabom HA cemecmp SBASIOMCSA 8APUAMUBHBIMU U ONpedeastomcs Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 1ab0paTOPHBIX paboT

Ne . Ne pa3zgena
HaumeHoBaHue 1abopaTopHOi paboThl
n/n JUACLUTITUHBI
Cemectp 1
1 | MammHa ATByia 1
2 | Mastauk MakcBesuia 1
3 | Masitauk O6epbeka 1
4 | CTONKHOBeHUs 111apoB 1
5 | I'mpockon 1
6 OmpefesieHe  yCKOpeHWsi CBOOOJHOTO  TIa[ileHWsl TIpU  TTOMOLIH 5
000pOTHOTO MasiTHUKA
7 | KpyTunbHbIN MasiTHUK 2
8 | Hak/10HHBIM MasgTHUK 2
9 | OnpepesieHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegenenvie Ko3duiiveHTa BA3KOCTH BO3yXa 3
11 | OnpesiesieHye roKasartess afdadaThl /i BO3yXa 3
Cewmectp 2
12 | OnpepneneHvie 371eKTPOEMKOCTH KOH/IEHCAaTOpa 4
13 | OnipepiesieHre yzie/IbHOTO COIIPOTHBIIEHHUS IPOBOJAHUKA 4
14 | VI3yueHue TIPOIeCCOB 3apsi/la ¥ pa3psifia KOHAeHCcaTopa 4
15 | VcciemoBaHye pejlakCalfiOHHbBIX KojebaHui 4
16 | ViccnepoBaHve pe3oHaHCa B 3IEKTPUUECKOM KoJiebaTesTlbHOM KOHTYpe 4
17 | OnpepneneHve yaeapHOTO 3apsifia 3JIEKTPOHA 4
18 OnpefeneHve  TOPU30HTA/JIbLHOM  COCTaBJISIIOLLEM  HAINpPSDKEHHOCTU 5
MarHUTHOTO MOJIsI 3eMJIU
19 | UccnepoBaHue rucrepesuca peppoMarHUTHBIX MaTepUasioB 5
20 | ViccneoBaHre B3aMMHOM MHAYKLUU 5
21 | MiccnenoBadue 37eKTPUUECKUX KojiebaHU B CBSI3aHHBIX KOHTYpax 5
22 | OnpefiesieHre yebHOrO 3apsifia 3/1eKTPOHA METOIOM MarHeTpoHa 5
23 | bunpusma ®@peHens 6
24 | Kosibia HeroTOHA 6
25 | Indpakiiys MI0CKUX BOJIH Ha Le/u 6
26 | JudpakiioHHas peleTka 6
27 | XapaKTepuCTHKHU NIPU3MbI U AW(PaKIIMOHHOMN pelleTK: 6
28 [Tonsgpusanusa cBera. 3akoH Masoca. KpyroBasg U 3s/unTHyeckas 6
T0JIIpU3aLUU
29 | BparieHnue rI0CKOCTH MOJSIPA3aLAU 6
30 | MarHuTHOe BpallleHHe IJIOCKOCTH M0JIIpy3aliui 6
31 OrnpeseneHve [JIMH BOJH CHEKTPA/IbHBIX JIMHAA C T[OMOLIBIO 6
CrieKTpoMeTpa
Cemectp 3
32 | TIpoBepKa 3aKOHOB TeNJI0BOT'0 U3JIyUeHUsI 7
33 | Omeitel CTosieToBa 10 M3yueHuto goTtosddekra 7
34 N3yueHue crekTpa aToMa BOJIOpOZia C TOMOLIbIO AW(pPaKLMOHHOTO 8
CHeKTpoMeTpa
35 N3yueHve 3aBUCMMOCTH 371€KTPUUECKOTO COMPOTHB/IEHUSI METalZIOB U 8
T10JIy[IPOBO/IHMKOB OT TeMIIepaTypbl
36 | OddekT Xos1a B repMaHUU 8




37 | OnpefileneHue MKWPHHBI 3aMpeléHHON 30HbI MTOJIYTIPOBO/JHUKOB 8
38 | OnpeienieHye TIOTEHI[MATIOB BO30Y KI€HHUS] aTOMOB 8
39 | OnpeneneHvie SHeprUy anb(ha-yacTUL] 110 MPobery B BO3ayxe 9
40 | ViccnemoBaHue SHePruu [3-U3/IydeHust 9

4.5. BbInonHeHre KypCOBOTO MPOeKTa/ KypcoBOW paboThI

YueOHBIM I71aHOM He Tpe/lyCMOTPeHO

4.6. CamocrosTenbHasi paboTa 00yJaromxcst

Buzpl caMocTosiTeNIbHOM paboThI M ee TPYJ0eMKOCTb TIPUBe/IeHbI B Tabstuile 7.

Tabsmiia 7 — Buibl caMoCTOsATeIbHOM PabOTHI M ee TPYZA0eMKOCTh
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Buz camocTosiTeTbHOM paboThI
yac yac yac yac
1 2 3 4 5
V3yuyeHre TeopeTUUeCKOro MaTepuasa 132 40 40 5o
pucuuriiHel (TO)
[ToAroToBKa K TeKyllleMy KOHTPOJIO 132 40 40 5o
ycrnieBaemocTH (TKY)
[ToAroToBKa K MpoOMeXXyTOYHOU 129 39 39 51
atrectaiuu (ITA)
Bcero: | 393 119 119 155

5. IlepeueHp yueOHO-MeTOAUUECKOTO OOecTieueHust

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

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

Tabnwiia 8— ITepeueHb MeYATHBIX U 3IEKTPOHHBIX YUeOHbIX U3[AHUH
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KosymuectBo
9K3eMIUISIPOB
Uginea[;)/ec bubmuorpacduryeckasi cCblka i 61/(121)”];;261(8
3JIEKTPOHHBIX
5K3eMIISIPOB)
53 Kypc ob61ieit ¢pusuku: B 3 T.: yue6HOe rocobue / 1. B.
C12 CaBenbeB. - M.: Hayka: ®usmatiut, 1977 - T. 1: 84
Mexanuka. MosnekynsipHasi ¢usuka. - 1977. - 432 c.
53 Kypc ¢usuku: yue6Hoe nocobue / T. Y. Tpodbumosa. - 94
T76 13-e u3g,., crep. - M.: Academia, 2007. - 558 ¢
https://



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

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

Pescum docmyna: ons

CagenbeB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnektpuuectBo. Komnebanuss u BomHbel. BosHOBast
onTvKa: yuebHoe Tmocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHb,

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

nosnb3ogamesetl.

https:// CaBenbeB, . B. Kypc ob6meli ¢usvku. B 3 ToMmax.

e.lanbook.com/book/
440198
Pedxcum docmyna: oas

Towm 3. KBaHToBasi ontrka. AToMHasi pusrka. Pu3nka
TBepgoro Tema. ®dusuka aToMHOro AApa U
3/IeMeHTapHBIX YacTul]: yuyeOHUK [s By3oB / U. B.

(emopu308aHHbLX CaBenbeB. - 16-e u3g., crep. - Cankt-IletepOypr:
nosb3oeameretl. Jlans, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6muii Kypc ¢usmku: YueGHOe
catalog/product/ nocobue zns By3oB: B 5 tomax Tom 1: MexaHnuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

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

nosb3o8amesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueOGHOe
catalog/product/ nocobue pans BysoB: B 5 Tomax Tom @ 2:
470190 TepmoanHaMuKa U MosekyJ/isipHas @usuka / CUBYXUH

Pedicum docmyna: ons
asmopu308aHHbIX

O.B., - 6-e u3n., crep. - Mocksa: ®U3SMATIINT,
2014. - 544 c. ISBN 978-5-9221-1514-8.

nosnb3oeamesetl.

https://

znanium.com/ Wpopmos, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document?

) yuebHoe mocobue / U. E. Wpopos. - 17-e usg. -
id=470867

Pedicum docmyna: ons
aemopu308aHHbIX

Mocksa: JIabopatopus 3Hanui, 2025. - 312 c. - ISBN
978-5-93208-519-6.

nosb3o8amesetl.

https://

znanium.com/ CuByxuH, . B. O6umii kypc ¢usukud: YueOGHOe
catalog/product/ roco6ue st By30B: B 5 Tomax Tom 3: DyieKTpruecTBo
549781 / CuByxuH [.B., - 6-e wu3g., crep. - Mocksa:

Pescum docmyna: ons
aemopu308aHHbIX

OU3SMATIIAT, 2015. - 656 c. ISBN 978-5-9221-
1643-5.

nosb3osamesell.

https://

zZnanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢usuMku: YueOHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mockga:

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeameseil.

OU3MATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.



https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521

https://
znanium.com/
catalog/document?
id=470883

Pedicum docmyna: ons
aemopu308aHHbIX

WpomoB, WM. E. 3OnekrpomarHetus™m. OCHOBHbIE
3aKOHbI: yueOHOe mocobue / Y. E. Vpozos. - 14-e u3g,.
- MockBa: Jlaboparopusi 3HaHu#, 2025. - 322 c. -
ISBN 978-5-93208-520-2.

Pestcum docmyna: ons
aemopu308aHHbIX

nosb3osamesell.

https://

Znanium.com/ Wpopos, U. E. KeanToBas ¢usrika. OCHOBHBIE 3aKOHBI:
catalog/document? )
) yuebHoe rocobwue / U. E. Vpoaos. - 9-e u3g. - Mocksa:
id=470861

Jlabopatopusi 3HaHMi, 2025. - 261 c. - ISBN 978-5-
93208-517-2.

Pedicum docmyna: ons
aemopu308aHHbIX
nosibzosamesnell.

nosb3oeamesetl.

https://

znanium.com/ Wpopos, Y. E. 3amaun mo obujeit ¢usvke: yye6HOe
catalog/document?

) nocobue ans By3oB / U. E. Wpogos. - 17-e u3g,. -
id=476087

Mockga: JlabopaTopusi 3Hanui, 2026. - 434 c. - ISBN
978-5-93208-513-4.

https://urait.ru/
bcode/563653
Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

CasonoB, A. b. SflgepHas ¢wusmka: y4yeOHUK /IS
By30B / A. b. Ca30HOB. - 2-e u3j., UCTIP. U [JOII -
Mockga: U3parensctBo FOpaiit, 2025. - 320 c. - ISBN
978-5-534-11829-2.

7. TlepeueHb 37IEKTPOHHBIX 00pa30BaTeIbHLIX PECYPCOB
VH(bOpPMalMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»

[Tepeuenn

SJIEKTPOHHBIX

obpa3oBaresbHbIX pecypcoB

MH(OPMaLIMOHHO-

TeJIEKOMMYHHUKAIIMOHHON ceTh «lIHTepHeT», HeoOXOAMMBIX [Jii OCBOEHWS AWCIUTTAHBI

nipuBe/ieH B Tabsuiie 9.

Tabmuma 9

— TlepeueHb 3/IEKTPOHHBIX 00pa3oBaTeNbHBIX PeCypCcoB HWH(OPMAI[MOHHO-

TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL agpec

HaumenoBanue

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

WurepHet-xypHan «HoBast Hayka». Pasgen ¢usuka

https://openedu.n/ O6pa3oBaresibHast iaTdopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBaresibHbBIN pecypc Kadeapsb! ¢pusvku ['YATT

https://lms.guap.ru CucteMa avcTaHipoHHoro obyuenus I'Y ATl

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

Tabsmiia 10— [TepeueHb MPOrpaMMHOT0 00ecrieueHust

| Ne ri/m1 |

HaumeHoBaHue



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

OnektpoHHas MHGMOPMAaIIMOHHO-00pa3oBaTenbHas cpefa ['YAIT «HTerpupoBaHHast
cpesa oOyuenusi»  (https://pro.guap.ru/) paspabotaHa coTpygHuKamu ['YAII

1 (BBegeHa B 3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyse W uUx (yHKUUOHa/JbHOe Ha3HaueHWe U3/I0KeHbl 0  CChIIKe
https://guap.ru/it/system/iso
OduimanbHeli  caT oOpa3oBaTe/lbHOM oOpraHusalui B ceTH  «VIHTepHET»

2 (https://guap.ru/), paspaboran corpygHukamyd ['YAIl (BBe#éH B IKCIUTyaTallio
[Mpukaszom I'YAIT ot 23.03.2023 Ne 05-145/23)

3 Microsoft Windows OC (moroBop I'YAII, uxndopmaliys o JUIeH3WH TpeCTaB/IeHa
1o cchbike https://guap.ru/it/system/iso/po)

4 Microsoft Office (moroBop I'VAII, uHdbopMalysi 0 JWIEH3UM Tpe/iCTaB/ieHa TI0
cchlike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6osHO pacripoctpansiemoe I10)

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

8.2. Ilepeuenb  WHGOPMALMOHHO-CIPaBOYHbIX  CUCTEM,  MCIOMb3yeMbIX  TIpU
OCyIIIeCTB/IEHUM 00pa30BaTe/TbHOTO MPOoLiecca Mo AUCHUTIIAHE
[TepeueHb WUCMOMb3yeMbIX HH(GOPMAaLMOHHO-CIIPAaBOYHbIX CHCTEM TMpe/CTaB/ieH B

Tabnvie 11.
Tabsuija 11— [TepeueHb WHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM
Ne /it HaumenoBanue
OnekTpoHHBIN Kartasor 6ubmioteku I'YAII ¢ goctynom K 6ase MOSTHOTEKCTOBBIX
1 usganuii (https://lib.guap.ru), ocTymn yepe3 TUUHBIN KaOWHET unTaTessi OMOIMOTEKH
I'YAIl
Hayunasi ssektponHass Oubimoreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 IUUHbIA KabuHeT uuTarens 6ubmuoreku ['YAII, a takxe mo IP -aapecam
I'YAIl
3 3BC «Jlanb» (https://e.lanbook.com/), mocTyn uepe3 JWUHBIA KaOWHET uMTaTess
oubmoteku ['YATI, a Taxke mo IP -agpecam I'YATI
4 3BbC KoHcopuuyma aspokocMuyeckux By3oB Poccum (http://elsau.ru/ suai), gocryn
o IP-agpecam I'YAII
c 3BC Znanium (https://znanium.ru/), mocTym uepe3 JWYHBIM KaOWHET uUTaTess
oubmoteku ['YAII, a Takxke 110 IP -agpecam I'YAIIT
6 O6pa3oBarenbHas Tuiatdhopma «HOpaiit» (https://urait.ru/), moctyn depe3 JUYHbBIN
KabuHeT uuTatesisi oubmoreku ['Y AT, a Takke 1o IP -agpecam 'Y AIT
7 Hayunast smektpoHHass 6ubmuoreka «KubepJ/lenunka» (https:/cyberleninka.ru/),

CBOOO/IHBIN JOCTYTI

9. MartepuanbHO-TeXHUYeCKasi 6asa

CocTtaB MaTepua/libHO-TEXHUUECKOW 0a3bl, HeoOXOJUMOW AJisi  OCYILeCTB/IeHUs
oOpa3oBare/TbHOTO TpoLiecca Mo AUCHUTIIMHE, TIPe/iCTaB/ieH B Tabure 12.

Tabsmria 12 — CocTaB MaTepra/ibHO-TeXHUUECKOMN 6a3bl

No
n/m

HaumMeHoBaHMe cOCTaBHOM 4aCTU

o Howmep ayguropun
MaTepuabHO-TEXHUYeCKOW 0a3bl




YueOHasi ayguTopusi [Jid 3aHSATHMA JIEKIMOHHOTO THIIA,
7ab0paTOPHBIX  3aHSATHM, 3aHATHM CEMHUHAPCKOTO THIIA,
TPYNMOBLIX U WHAUBUAYATbHBIX KOHCY/IbTALUM, TEKYILero
KOHTPO/JISI ¥ TIPOME>KYTOUHOM aTTeCTal|u.

OcHailleHWe: crieldanu3upoBaHHas Mebeb;, TexXHUUeCKue
cpezicTBa 00yUeHus:, CTy>Kalliye /s TIpeJCcTaBieHust yueOHoH
vHdopMaluu 60/bI1I0M ayIuTOpUH; naboparopHoe
obopynoBaHue (KOMIUIEKT TIpUOOPOB /st (hU3MUeCcKUX
r3MepeHUl (371eKTPOHHBIN 3aB0o/; D/bBpO Bpoijiag);
Ycranogu: FRM — 06; FRM - 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM - 05;
FRM — 10.

196135, r. CaHKT-
[TeTtepOypr, yii.
T'actenno, a. 15,
ayauropusi Ne31-046

YuebHass ayAuTOpHs [/ TIPAKTUUECKUX 3aHATUM, 3aHSATHU
CeMUHApPCKOTO TwIIa, JTabOpaTOPHBIX 3aHSTH, TPYIIOBBIX U
VHAVBU/IyalbHbIX KOHCYJ/IbTAl[il, TEKYI[er0 KOHTPO/S U
TIPOMEKYTOUHOW aTTeCTalUu.

OcHairleHve: CriefjMaJu3upoBaHHass Me0esib; TeXHUYecKHe
cpezcTBa 00yJeHUs], CTy>Kalle /7S TIpe/iCTaB/eHust yueOHoH
vHbOpMaIuu OOMBILION  ayAUTOPHUU; naboparopHoe
obopysoBaHue (KOMIUIEKT TIpHOOpPOB [y (pU3NYeCKUX
r3MepeHU (371eKTPOHHBIN 3aB0o/l D/IbBpO Bpoiiiag);
YcranoBku FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM - 05;
FRM - 10

196135, r. CaHKT-
[TetepOypr, yi1.
l'acrenno, a. 15,
ayzuropust Ne31-048

YuebHass ayguTopusi A/l 3aHATAM JIEKLIMOHHOTO —THIIA,
3aHSATHU CeMUHApPCKOTO THIIA, TPYTIOBBIX U
VHVBU/IYalbHbIX KOHCY/IbTAl[i, TEeKYyIlero KOHTPOJs |
TIPOME)XKYTOUHOM aTTeCcTaluu.

OcHailleHre: Crielfdanu3upoBaHHasi Me0esib; TeXHUUeCKHe
cpeAcTBa 00yUeHus1, CIy>Kallye Ajisl MpefCcTaB/ieHus] yueOHOM
vHbopMalIuu OostbITION ay/IuTOpuHY; Habop
JIeMOHCTPAIIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[TetepOypr, yi1.
l'acrenno, a. 15,
ayautopusi Ne32-01

YuebHass ayAuTOpUS s TIPAKTHUECKUX 3aHATUN THIA,
nabopaTOpHBIX 3aHSATUM, 3aHATUM CEeMHUHApCKOTO THIIa,
IPYNNOBLIX U WHAUBUAYaIbHBIX KOHCY/IbTALUW, TEKYILero
KOHTPOJIS Y IPOMEXXYTOUHOM aTTeCTaluu.

OcHairleHye: Crielaau3upoBaHHas Me0esib; TeXHUYecKHe
cpezcTBa 0OyueHwsI, Cy>Kallye /IS TIPe/CTaB/eHns1 yueOHoM
VH(pOopMaLu OosbILION ayIUTOpuy; naboparopHoe
obopyioBanre (MoAy/bHbIe abopaToOpHbIE YCTAaHOBKU TIO
anekTpoMaraetusmy: ®I1O — 03, ®I1D — 07, PIID — 05, PIID
— 08, ®IID — 11, PIID — 12, PIID - 04 (OO0 «NHTOC» T.
MockBa); MHKPOCHCTeMBI; JjabopaTopHbie  paboThl 10
Bo/IHOBOM ontuke: 1. bunpusma OPpenens, 2. KosbLa
HuroToHa, 3. Judpakius naockux BosH, 4. [IudpakimoHHas
peletka, 5. ITosgpusanus ceerta, 6. Onpegenenue [AJIMH BOJIH
CTeKTpa/IbHBIX JIMHWUM; TabopatopHbiii cteHg MUT3-OM-TI-I10
(OO0 «ITpodobpazoBanue» T. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yi1.
l'acrenno, a. 15,
ayautopusi Ne32-04




YueOHast ayauTopust AJisi 1abOpaTOPHBIX 3aHSATHIA.
OcHaleHye: Crieruaau3vpoBaHHas Me0esb; TeXHHUeCcKue
cpezcTBa oOyueHus1, CTy Kallye [Jisi TIpe/iCTaB/eHns: yueOHOM
uHbopMaiud  Oosiblliol  ayaWTOpUM;  JlabopaTopHOe
obopyaoBaHue (MOAyJ/ibHBbIe J1abOpaTOpHbIE YCTAHOBKH T10
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, OIIO - 05,
5 | @3 -08, PIID — 11, PIIS — 12, DIIS — 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JsiabopaTopHble pabOThI TI0
BOJIHOBOU onrtvke: 1. bunpusma OPpenens, 2. KosbLa
HeroToHa, 3. [dudpakuys 1aockux BoJH, 4. JudpakiyuoHHas
pelueTka, 5. [Tonsgpusauus cBeta, 6. OnpeseneHue AJ1UH BOJH
CIIeKTPabHBIX TMHUM; mabopatopueii creHs UT3-OM-I1-TT0
(OO0 «ITpodobpa3zoBanue» T. KaszaHn)).

YuebHasi  ayauTOpusi A TPAKTUUECKWUX  3aHSTHH,
7ab0paTOPHBIX — 3aHSITHM, 3aHATHM CEMUHApCKOTO THIIA,
TPYIIOBBIX U WHAUBUAYA/IbHBIX KOHCYJ/bTALIUM, TeKYIllero
KOHTPOJIS Y IPOMEXXYTOUHOM aTTeCcTaljuu.

OcHalljeHre: CrienuanusvpoBaHHas Mebenb; TexHuueckue | 196135, r. CaHKT-
cpezicTBa 00yueHus:, CTy>Kallie /s TIpeCTaB/eHust yueOHoH [TetepOypr, yi1.
uHbopmalpu  OonbLIOM  ayauMTOopuu;  jaboparopHoe | I'acrenno, a. 15,
obopynoBanue (aboparopHbeiii komruieke JIKK-2M Ne36 u | ayautopust Ne32-05.
Ne37 (HTL «Bnaguc», r. MockBa); mabopaTopHeie cTeHAbI V-
AUT-I10, YUC-AB-IIP, YUC-AB-YCII-ITO (00O
ITpodobpa3osanue, r. Kaszans); ycranoBku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHas TexHUKa», T'. MOCKBa)).

YueGHast ayguTopus [yis 1abOpaTOPHBIX 3aHITHH.
OcHaieHve: CrielMaJM3UpOBaHHast Me0Oesb; TeXHUUeCKHe
cpezcTBa 00ydeHusi, CIy>Kallie /s TIpeJicTaB/eHust yueOHOM 196135. 1. CaHKI-
uHpopMald  OOJBIIOW  ayAUTOpUM;  j1abopaTopHOe .
7 | obopynoBanue (nmabopaTtopHbii kKomrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHbie cTeHzbI M-
AYT-TIO, YUC-AB-IP, YUC-AB-YCII-IIO (00O
[Tpodobpasosanue, r. Kaszans); ycranoBku PIIK — 03, OIIK —
05, ®TIK — 10 (HIIIT «YuebHasi TeXHHKa», T. MOCKBa)).

196135, r. CaHKT-
[TetepOypr, y.
l'acrenno, a. 15,
ayauropus Ne32-06

[TetepGypr, yi1.
l'acrenno, a. 15,
ayautopus Ne32-03.

10. OueHouHble cpeACTBa /i/1s1 IPOBeJeHUs] IPOMeKYTOUHOW aTTecTaliy
10.1. CocTaB OLEHOYHBIX CpeACTB /sl TIPOBeJeHUs TNPOMEXYTOYHOW aTrTecTalyy
o0yuaroluXcs 10 JUCILUIUIMHE TIpUBeieH B Tabsuie 13.

Tabmwmia 13 — CocTaB OLeHOUYHBIX CPeZICTB [IJisi IPOBeIeHUsI POMEXKYTOUHOM aTTeCTal[|uH
By npomMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOYHBIX CPE/ICTB
CnucoK BOMPOCOB K 3K3aMeHYy;;
OK3aMeHalLIMOHHbIe OU/IeThI™;
3azauu;
TecTsl.
HpUMewaHue: *9K3(1M€HCH.{UOHHbl€ bunemnl d)opMupyiomCﬂ HA OCHOBe sonpocos u 3a0au ma6/1u14b1 15.

DK3aMeH

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHMUS)
KOMITEeTeHIMH 00yJarolMUCs TIPUMeHsieTcs1 5-0aribHasi IIKaja OLeHKH CPOPMHUPOBAHHOCTU
KOMITeTeHIIWM, KOTopasi TIprBe/ieHa B Tabuile 14. B TeyeHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  Kajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHWBEpPCUTETa,  TpaBH/Ia



HCI10/1b30BaHUA KOTOpOﬁ, YCTaHOBJ/IEHBI COOTBETCTBYIOIIWMM JIOKA/IbHBIM HOPDMATHBHBIM dKTOM
I'YAIL

Tabsmiia 14 —KpuTepuu o1ieHKH YpOBHsI COOPMUPOBAHHOCTH KOMITETeHIUH

OrleHKa KOMITeTEHL UM
5-0a/UTbHasI IIKasIa

XapakTepucTrKa ChOpMHUPOBAHHBIX KOMITeTEHLIMIA

OOyuarommiics:

— r/iy6OKO ¥ BCECTOPOHHE YCBOWJ/I TIPOrPaMMHBIN MaTepHart;

— YBepeHHO, JIOTUYHO, TI0C/IeI0BaTebHO M IPAMOTHO €ro U3/1araer;
— OnupasiCh Ha 3HAHUS OCHOBHOM W /IOTIOJIHUTEBLHOM JIUTEPaTypHl,
TECHO CBSI3bIBAET YCBOEHHbIE HAayUHbIE TIOJIOKEHUsI C TIPAKTHUECKOM

«OT/TAYHO»
JesITe/IbHOCTBIO HarpaBJIeHuS];
— yMesio 000CHOBBIBAeT M apryMEHTUPYET BbIIBUTAeMbIe UM UJIEH;
— JleiaeT BBIBO/IbI U 0000IIIeHNS;
— CBOOO/IHO BJIafieeT CUCTEMOMH CITeI[Ha/TU3UPOBAaHHBIX TTOHSATHH.
— MPaBUIBLHO BBINOIHKUI 0T 90% 10 100% TeCTOBBIX 3aJaHUM .
Ob6yuaroruiics:
— TBEP/I0 YCBOWI TIPOTPaMMHBIM MaTepuaja, TPaMOTHO U TIO
CYIIeCTBY WU3/1araeT ero, ONUpPasiCb HAa 3HAaHUS OCHOBHOMN
JIATEepaTyphl;
— He JIOTyCKaeT CyIIeCTBEeHHBIX HETOUHOCTeH;

«XOPpOILIO» — YBSI3bIBAaeT YCBOEHHbIE 3HAHUS C TIPAKTHUECKOW [1eSTe/TbHOCThIO

HarpaBJIeHus;
— apryMeHTUPYeT HayuHble [10JI0KEeHHS;
— JleJlaeT BBIBOZIBI M 0000IIIeHHS;
— BJ/IaJIE€T CUCTEMOM CITel[Ha/TU3UPOBAaHHbBIX MTOHATHIA.
— NPABUJILHO BBINOJHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .
— o0yuaroIuicss  YCBOW/I  TOJBKO  OCHOBHOH  TIPOTPaMMHBIN
MaTepuaJl, 1o CyIeCTBY W3/1araeT ero, Orvpasich Ha 3HaHWsI TOJbKO
OCHOBHOMU JIMTepaTyphl;
— JIOTTyCKaeT HeCyIeCTBeHHbIE OIMOKU M HETOUHOCTH;
— WUCTIBITBIBAET 3aTPy/HEHUS] B MPAKTUUECKOM TMPUMEHEHUW 3HaHUH

«Y/IOBJIETBOPHUTE/TEHO»

HarpaB/IeHNs;
— 1260 apryMeHTUPYeT HayuUHbIe T0JIOXKEeHMS;

— 3aTpy/HAETCA B (POPMYIMPOBAHUH BLIBOZIOB U 0000IeHMIA;

— YaCTUYHO BJIaleeT CUCTeMOM CIeLdaIM3UPOBaHHbIX OHATHH.
— NPABU/ILHO BBINOIHKUI OT 51% 110 69% TeCTOBLIX 3aJaHuii .

— 00yYaroIMiCsT He YCBOW/I 3HAYMTEILHOM YaCTH MPOrPaMMHOIO
MaTepuaa;
— JIOTIyCKAaeT  CyIIeCTBeHHbIe OMIMOKA M  HEeTOYHOCTH  IIpU
«HEY/IOB/IETBOPUTE/ILHO | pACCMOTPEHKUH MPo6JIeM B KOHKPETHOM HarlpaB/IeHHH;
» — UCTILITBIBAET TPYAHOCTH B MPAKTUYECKOM TIPUMEHEHHMH 3HAHUIA;
— He MOJKeT apryMeHTHPOBaTh HayUHbIe TI0JIOKEeHHS;
— He (opMyIMpYeT BLIBOAOB U 00001IeHHH.
— NPABUJILHO BBIMOJIHUI MeHee 51% TeCTOBbIX 3a/IlaHui .

Tpumeuarue: “no peweHuio Kagedpbl NPoyeHmM NpaswibHO 8bINOAHEHHbIX MECMOEbIx 3adaHull Modicem
ObiMmb USMEHEH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIA MHbIe MaTepUasbl.
Borpocsl (3amaun) /1711 5K3aMeHa Mpe/icTaB/ieHb! B Tabsmie 15.

Tabmwmria 15 — Borpock! (3a1aum) /17151 3K3aMeHa

No Kon
[TepeyeHb BONpOCOB (3a7a4) AJ1s1 5K3aMeHa
/1 WHAUKATOpa

Cewmectp 1

1 | Hasosute npesmeT n3yyeHrss KWHHEMaTHKHU. | OIIK-1.3.1




2 | [aviTe onpefiesieHMe MaTepUaJIbHOW TOUKH. OIIK-1.3.1
Tesio ABUKETCST U3 COCTOSIHUS TOKOSI C TaHT'€HLIMATbHBIM YCKOPEeHHEeM

3 | a, =4 M/c* ¥ HOPMA/IbHBIM YCKOpeHueM a, = 3 m/c’. Haiigure Besmuuny | OIMK-1.Y.1
TI0JIHOTO YCKOPEHHsI Tesa a.

4 | Tavite onipe/iesieHre abCOTIOTHO TBEPJIOMY TeJy. OIIK-1.3.1
[MpoaHanu3upyiiTe OTAMYUSA  C/AeAYHOIIUX  (U3MUECKUX  MOJese:

5 abcomoTtHo TBépAoe Teno (ATT) m maTepuanbHas Touka. [IpuBesuTe OMK-1.Y 1
npuMep, B KOTODOM OJHO U TO ’Ke Tel0 BBICTyNaeT B KauecTBe
MarepuanbHOU TOUkU U ATT.

[MpoaHanu3upyiiTe XapakTep TMpPSIMOJIMHENMHOTO [BW)KEHUS Tela IO

g | M3BECTHOMY 3aKOHY ABIKEHHS x(t) = 10 + 2t + 0,5¢ (m). Kakoii myTb OMK-1.Y 1
NpOiiZIeT Tesi0 3a yKa3aHHoe Bpemsi t = 2 ¢? OOocHyiiTe TpUMeHeHUe o
3aKOHOB, UCIO/b3yeMbIX [/l pellleHUs] 3a/jauH.

7 | Chopmynupyiite riepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1

8 OOmbsicHUTe, KaK, COTJIACHO BTOPOMY 3aKOHYy HbIOTOHa, 3aBUCUT OITK-1.3.1
YCKOpEeHUe TeJla OT ero Macchl.

[MpuBenuTe TIpYMep, WUIIOCTPUDPYIOLUM [elCTBHe TPeThbero 3aKoHa

9 OIK-1.Y.1
HproToHa.

HazoBuTe, Kakoi1 U3 3akoHOB Kerisiepa ycraHaBauBaeT (opMy TpaeKTOpUU

10 OIlK-1.3.1
TI/1aHeT.

11 | [aiiTe onpejesieHre UMIYJ/IbCa Tea KakK (hHU3UUecKoil BeTMUUHBI. OIIK-1.3.1

12 | HasoBure, Kakas (u3nyeckasi BeJIMYMHA Ha3bIBaeTCSI MOMEHTOM CUJIBI. OIIK-1.3.1
CpaBHUTe 3anKMCU OCHOBHOT'O 3aKOHA JJUHAMUKU [jisl TTOCTYIaTe/IbHOTO U

13 | BpaujatesibHOro JBWKeHUsi. Haligute B3aumocBsi3u wmexay 3tumu | OTIK-1.Y.1
3aKOHAMH.

14 | ChopMynupyiiTe 3aKOH COXpaHeHUs MOMeHTa UMIYJIbCa. OIlK-1.3.1

15 | JaiiTe onpeneneHye pab0Thl Kak (PU3HUECKO BeJTMUMHBI. OIlK-1.3.1

16 | ChopmynupyiiTe, UTO TaKOe MOIIHOCTh KakK (u3nueckasi BeTMUMHa. OIlK-1.3.1

17 OOmbsicHUTe, TIOYEMYy LIEHTPOCTPeMHUTe/bHasi CWia TpH BpalljeHUd 110 OMK-1.Y 1
OKDY’KHOCTH He TIDOM3BOJUT PabOTHI. T

18 OOmbsicHUTe, B ueM COCTOUT pa3/inuyde MeXJy KOHCEepPBaTUBHbIMU U OIK-1.Y 1
HEKOHCEepBAaTHMBHBIMU CUJIaMHU.

19 | HaiiTe ornipefiesieHye MOTeHI[MaIbHOU SHepruu. OT uero oHa 3aBUCUT? OIlK-1.3.1
OO6mbsicHUTE, KaK paboTa KOHCEPBATUBHOM CUJ/IBI CBsI3aHa C TIOTEHIIMATbHOM

20 . OIlIK-1.3.1
SHeprueu.

[TokaxuTe Ha IpUMepe TOHKOIO CTepkHS AyHOM 20 cm u maccou 30 T,

51 | KaK MPUMeHsIeTCst Teopema [TeiiHepa A1 pacuéTa MOMeHTa MHEPLIUW TeJ OIK-1.Y 1
IIpU TIepeHoCe OCU BpallleHUsl C CepefiHbl CTep)KHS Ha OJWH U3 ero
KOHILIOB.

2 HaszoBure ¢opmyay, MO KOTOPOMl BBIYMC/ISIETCS MOMEHT MMITyJ/IbCa OIK-1.3.1
abCO/TFOTHO TBEP/IOTO TeJIa. "
Kak BbluMcasieTcss KuUHeTWUecKass SHeprusi BpaljeHus abCoJIFOTHO

23 | TBépgoro Tena? CpaBHuTe C ¢opMyiol s KuHeTuueckod sHeprum | OINTK-1.Y.1
MOCTYNaTe/bHOTO [IBHKEHUS.

24 | CopmynupyiiTe fBa MOCTyJiaTa TEOPUU OTHOCUTEILHOCTU DUWHILITeHA. OIIK-1.3.1
CripaBepyivBa /14 B CrielyanbHOM Teopud oOTHOcuTenbHOCTU (CTO)

25 | knaccuueckast popMmysia Jijist KWHeTHUeCcKo# sueprud E = mv?/2? Eciv Her, | OIK-1.Y.1
TO KaK pacCUMThbIBaeTCsl KWHeTUUecKasi S3Heprus tesa corsiacHo CTO?

26 | Kak cBsi3aHa 3Heprusi rapMOHHUYECKUX KOe0aHHWH C MX aMIUIUTY/I0U? OIIK-1.¥.1

27 | ChopmyupyiiTe ornpeiesieHre BOHbI. OIlK-1.3.1




OObBsiICHUTe  pa3nvuvie  MeXAy TPOJOJbHBIMH ¥ TIOTEPeYHBIMHU

28 OIlK-1.¥.1
MeXaHUYeCKMMHU BOJIHAMHU.

29 | 3anuiMTe ypaBHeHMe Oeryiieid BOTHBIL. OIlK-1.3.1

30 | Ha3oBuTe, ueMy paBHa CpefiHsisi 00bEMHast JIOTHOCTb SHEPTHH BOJIHBI. OIlK-1.3.1
NcToyHUK 3ByKa W MIPUEMHMK [BWXKYTCS APYT OTHOCUTENBHO Jpyra Co
CKOPOCTSIMHU Uycn U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B Cpe/le paBHA

31 | 340 w/c. IlpoaHanu3upyiTe 3afauy U onpegenute otHocuTenbHoe | OITK-1.Y.1
V3MeHeHre YacTOoThbl 3ByKa 3a cuéT sddekra [orsepa. VcTouHuK u
TIPUEMHMK JIBMXKYTCSI HABCTPEUY APYT APYTY: Uuem = 40 M/C, Ln, = 60 M/C.

32 | Copmynupyiite npuHimn ['tolireHca. OIIK-1.3.1

33 | Ha3oBuTe onpejienieHre UHTep(epeHLIMU BOJIH. OIlK-1.3.1

34 chopMyanyﬁTe, YTO Ha3bIBaeTCsl CTosued BOHOW. [IpuBenuTte npumep OMK-1.Y 1
CTOSIUeH BOJIHBI.

35 | 3anuivTe ypaBHeHHe COCTOSTHUS HUJlea/lbHOTO Tra3a. OIIK-1.3.1

36 YKakuTe KOJMUeCTBO CTerieHel CBOOOJBI y JKECTKOW JBYXaTOMHOMN OITK-1.3.1
MoJ1eKyJibl. C KaKUMU JB)KEHUSIMU OHU CBSI3aHBbI?

37 | Uemy paBHa paboTa ra3a B M130XOpHOM TIpo1iecce OIIK-1.3.1
38 | IlepeuncnuTe, U3 KAKMX YaCTel COCTOUT TeIJIoBasi MalllMHa. OIlK-1.3.1
Cemectp 2
39 Cdopmynupyiite 3akoH KysoHa M 3aKOH COXpaHEHHsl 371€KTPHYECKOro OIK-1.3.1

3apsza.

40 [Havite  ompezeneHVWe  BEKTOpa  HAMNpPSDKEHHOCTHA W TOTeHLMasa OTK-1.3.1
3JIEKTPOCTaTUYeCKOr0 IOJISL.

41 Cdopmynupyiite Teopemy ['aycca [asi 3/7eKTpOCTaTUYeCKOro IOJs B OIK-1.3.1
BaKyyMe U B [IU3/IeKTPUKaX.

42 OO6mbsicHuTe (U3NUECKU CMBIC/ IUPKYJISIIAM BEKTOpa HAIpsKeHHOCTH ONK-1.Y 1
5JIEKTPOCTAaTUYECKOTO TOJIS U JOKa)KWTe ero MOoTeHLualbHbIA XapakTep.
[Tpoananu3upyiite, Kak U3MEHUTCS CH/ia B3aUMO/IeMCTBUS ABYX TOUEUHBIX

43 | 3apsifioB TpU WX I[epeHeceHMd M3 BakKyymMa B OAHOpoAHbIM >xujkuii | OIMK-1.Y.1
JVSJIeKTPUK.

44 CpaBHuUTe pacripefiesieHre 3apsiZioB B NPOBOJHUKAX U JU3JEKTPUKAX MpHU ONK-1.Y 1
MOMeIl|eHUH UX BO BHeLLIHee 3/IeKTPOCTaThUUeCcKoe Tosie.

PaccunraiiTe HanpsKeHHOCTh U TIOTEHLMA 3JIeKTPOCTaTUYeCKOro IoJis B

45 | ueHTpe KBa/lpaTa, B BepllIMHAaX KOTOPOro HaxoAATCs yeTblpe oguHakoBbix | OIIK-1.Y.1
TOYeYHbIX 3apsza no 2 HK, ecsim ctopoHa KBazpaTta paBHa 10 cM.

PaccuuTaliTe CrUy TOKa KOPOTKOTrO 3aMbIKaHUs McTouHWKa ¢ O/IC 12 B,

46 | eciv Ipy MOJK/IFOYEHWH K HeMy pe3ucTopa C corpoTtusieHrem 5 Om cuna | OIIK-1.Y.1
TOKa B LIeTy cocTabyisieT 2 A.

Paccuurarite KIIJ] wncrounuka Ttoka ¢ 3AC 12 B ¥ BHyTpeHHUM

47 | corpotuBienvem 1 Owm, ecmu oOH nuraeT BHewH Uenb | OITK-1.Y.1
conpotuBeHreM 5 Om.

48 | Cpopmynupyiite 3akoH buo-CaBapa-Jlarnnaca u 3akoH Amrepa. OIlK-1.3.1

49 [Havite OHPS,Z[EIIEHI/IE SIBJIEHUS]  SJIKTDOMarHUTHOM  WHAYKLUA U OTK-1.3.1
chopmynupyiite 3akoH Dapazes.

[IpoaHanu3upyiiTe  xapakTep /[ABW)XeHMsS  3apsDKeHHOM  4acCTWLIbI,
50 | BjeTarollleld B OAHOPO/JHOe MarHUTHOe Tiojie TMoj ocTpeiM yriom K | OINK-1.Y.1

CHUJIOBBIM JIMHHAM.




51

CpaBHUTe MarHWTHbIe CBOMCTBA JAua-, rapa- U ¢eppomarHeTukoB. Kak
OHU BefyT ce0si TP MOMeEIIIeHHH BO BHeIITHee HeOZHOPOJHOe MarHUTHOE
rnoJsie?

OIIK-1.¥.1

52

PaccuuTaiiTe MarHUTHBIM MOMEHT KPYroBOro BUTKa pajguycoMm 10 cwm,
eCJIM CHJIa TOKA B HEM COCTaBJisieT 2 A.

OIIK-1.¥.1

53

Ornpepenvre culy, C KOTOPOW OJHOPOJHOE MarHUTHOe ToJie UHAYKLUen
0.1 Tn geuicTByeT Ha MpsIMOM NPOBOAHUK AJMHOW 20 €M C TOKOM 5 A,
pacmo/ioxkeHHbIN 1of, yriioM 30° K TMHUSIM TI0JIS.

OIIK-1.¥.1

54

Paccuutatite 3/IC caMOMHYKLIMU B KaTylllKe WHAYKTUBHOCTbIO 50 MI'H
TIPY paBHOMEPHOM yObIBaHWH CHJIbI TOKa oT 10 A mo 2 A 3a 0.1 c.

OIIK-1.¥.1

55

Cdopmynupyiite cucTemy ypaBHEHUH Makcgennia
5/IEKTPOMarHUTHOTO T10JIs1 B UHTerpaibHOM opme.

ISt

OIIK-1.3.1

56

OObsicHUTe TIOHSITUE «TOK CMeLleHHs» M (U3MUeCKyl) NPUUMHY, II0
KOTOpO¥ 3T0 TIoHsITHeE Ob110 BBeeHo k. K. MakcBes/uioMm.

OIIK-1.¥.1

57

[aiite ompesiesieHre TIOHATHIO KOTePEHTHOCTH BOJTH W HA30BUTE yCJIOBUS,
HeoOXouMble [yIsi HAOMIOZIeHWsT CTal[MOHApHOW WHTepdepeHIMOHHON
KapTUHBI.

OIIK-1.3.1

58

Cdopmynupyiite ripuniun ['toiireHca-DpeHens.

OIIK-1.3.1

59

Cdopmynupyiite TOHsITUe gucriepcud cBeta. OObSICHHUTE B uem
3aK/TFOUYaeTCsl pa3/iMure MeXXy HOpMabHOW U aHOMaTbHOM JIMCIiepCrel.

OIIK-1.3.1

60

[Mpoananu3upyiite audpakUvoHHYI0 KapTuHy ®payHrodepa Ha OJHOMU
menu. OT Kakux (r3UYecKUx NapaMeTpoB 3aBUCUT YIJIOBOE TOJI0XKeHHe
JU(PPaKLMOHHBIX MUHAMYMOB?

OIIK-1.¥.1

61

CpaBHI/ITe XdPaAKTEPUCTHUKKU €CTeCTBEHHOI'0, YaCTUUHO II0/IAPHU30BAHHOI'O
U TIJIOCKOIIOJIAPHU30BAHHOI'O CBETd. OOBsACHUTE CYTb 3dKOHa Mantoca.

OIIK-1.¥.1

62

OObsicHUTe NIPUYUHY BO3HUKHOBEHUSI 0OBIKHOBEHHOT O u
HeOOBIKHOBEHHOTO JIy4ell TIpU SIBJIEHUM [JBOWHOTO JTyderpesioMIeHus B
OINTHUYeCKU aHU30TPOITHBIX KpUCTa/I/Iax.

OIIK-1.¥.1

63

PaccuuraiiTe onTHYecKyro pasHOCTb XO/a JBYX KOT€DEHTHBIX CBETOBBIX
BO/IH yvHOW 600 HM, eciM Ha SKpaHe B TOUKe MX Hal0XXeHUs
HabsofaeTcst TpeTUii HTephepeHLIOHHbIN MaKCUMYM.

OIIK-1.¥.1

64

Paccuuraiite mepuos qudpakLMOHHOM pelleTKH, eciu Au(pakLOHHbIN
MaKCMMyM BTOpOTO TMOpsJKa /i1 MOHOXPOMaTUUeCKoro CBeTa C JJIMHOMN
BosiHBI 500 HM Hab/roaeTcst oz, yriaom 30°.

OIIK-1.¥.1

65

PaccuuTatite MHTEHCUBHOCTh TJIOCKOTIO/IIPU30BaHHOT O CBeTa,
TIPOLIIE/IIIETO Yepe3 aHaju3aTop, eCAd Yrojl MEeXIY TIOCKOCTSIMHU
MoJjisipy3al[ii  To/spu3aTopa W aHajau3aTopa  cocraBiser  60°.
VIHTeHCHMBHOCTH TIa/IaloOIIero Ha ToJIipU3aTop eCTeCTBeHHOTO CBeTa paBHa
Io.

OIIK-1.¥.1

66

PaccuuraiitTe (a3oByl0 CKOpPOCTb  3/IEKTDOMAarHUTHOW  BOJHBI B
HeMarHuTHou cpege (p=1), AuW3IeKTprUYecKass MPOHULIAEMOCTb KOTOPOU
e=4.

OIIK-1.¥.1

Cemectp 3

67

Yto Takoe abCOMIOTHO YEPHOE TesI0?

OIIK-1.3.1

68

Bo cKo/ibKO pa3 U3MeHUTCs TIOTOK SHePrUy OT HUTU HaKa/lMBaHUS JIaMIIbl,
eC/Ii yABOUTH ee Temriepatypy? OOOCHyHTe Balll OTBET, ONMUpPasCh Ha
3akoH CredaHa-bosbliMaHa.

OIIK-1.¥.1




OOBsSICHUTe TIPUHLWIT W3MEPeHHs TeMIepaTypbl Tela C TIOMOILBI0

pacnpe/ie/ieHeM OMMCHIBAIOTCS (DOHOHBI?

69 OIlK-1.¥.1
ONTUYECKOr0 MUpOMeTpa.

70 | Yo Ha3biBaeTcs BHeIIHUM (hoToadhdekTom? OIIK-1.3.1

7 OObsicHUTe TIPUUMHY BO3HHUKHOBEHUsST TOPMO3HOTO PEHTTeHOBCKOTO OIMK-1.3.1
V3/TyYeHUsl.

7 OnuimTe, 4TO Mpe/CTaB/sseT coOOM aTOM B paMKax Mojenud TomcoHa. OIK-1.3.1
Kakue ocHOBHbIe HeJJOCTaTKU JAHHOW MOZienu? o
AToM BOJOpOZA HAXOAUTCS B OCHOBHOM COCTOSIHWU. Kakoy J/TMHBI BOJTHBI

73 | u3nyuyeHre MO’KeT HWCIYCTUTh JAaHHBIM aToM? O6ocHyliTe Bail oTBeT, | OITK-1.Y.1
WCII0J1b3Ys1 oCTyaaThl bopa.

74 | B yem coctouT rumnoresa Jie bponns? OIIK-1.3.1
OOBsiCHUTe, TIPH KaKUX YCIOBUSX MHKPOUYACTHLIbI TIPOSIBIISIOT BOJTHOBBIE

75 | cBolicTBa. [IpuBeauTe ripumepsl, MOATBepPXKAatole BoaHOBBIe cBoicTBa | OITK-1.3.1
4acTULl.

76 | KakoB (hu3nueckrii CMbIC] BOJIHOBOW (YHKLIUU? OIlK-1.3.1

77 CpaBHuTe [vHY BOJHBI fe bpoung gna mapvka maccod my = 0,2 T 1 OMK-1.Y 1
IPOTOHA Maccoit m, = 1.67*10% Kr, UMEIOLIMX OJMHAKOBbIE CKOPOCTH V. T
KakuM o00pa3oM 9SHeprusi  «Hy/leBbIX KojebaHWi»  KBAHTOBOTO

78 | rapMOHUUYECKOTO OCLIMJIATOPA CBfI3aHa C cootHolteHueM | OIIK-1.Y.1
HeonpeenéHHocTel efizeH6epra?

79 [TocunraiiTe, CKOMBKO 3/IEKTPOHOB MOXXET HAaxOJWUTbCI B OCHOBHOM OIMK-1.Y 1
COCTOSIHUU B aTOMe.

[TocunTaiiTe, CKOJILKO 37€KTPOHOB B aToOMe, Yy KOTOPOrO LIeJIMKOM

80 | 3amonHeHa BHelIHsiss 2p-000/7104Ka. ATOM Kakoro BeljecTBa nMeet Takyto | OIMK-1.Y.1
3/IeKTPOHHYI0 KOHGUTYPaLUI0?

81 KakuM Mo)KeT OBbITh CIIMH YaCTHLl, KOTOPbIe OTMMCHIBAIOTCS CTaTUCTHUKOM OIK-1.3.1
®epmu-/vpaka? ITpuBeauTe npuMepsl TAKUX YaCTHLI.

82 OOmbsicHUTe, ueM OTJIMYaeTCsl XapaKTep 3arojHeHUsi COCTOSIHUMN OIMK-1.3.1
KBaHTOBOM CHUCTeMbl ()epMHUOHAMU U H030HAMHU.

83 | ConocTaBbTe CBOMCTBA CTIOHTAHHOT'O U BBIHY)KJIEHHOT'0 U3TyUeHUsl. OIK-1.¥.1

84 | Onwminwmre pUHIMI pabOTHI J1a3epa Mo TPEXYPOBHEBOH CXeMe. OIIK-1.3.1
Jlazep paboTaeT 1O TPEXYPOBHEBOM cCxeme. OHEpPrusi OCHOBHOTO

g5 | COCTOAHMS E; = -8 3B, 3Heprusi Bo30yxaéHHoro cocrtostiusi E, = -5 3B, OMK-1.Y 1
SHeprusi MetactabunbHOro cocrosinus Es= -5.2 3B. Onpegenure JyivuHY o
BOJTHBI, HA KOTOPOU TIPOUCXOUT paboyee M3/TydyeHue.

86 Kakas  vactuiia  HaseiBaeTcsi  (oHOHOM?  KakuM  KBaHTOBBIM OIK-1.3.1

Bompocsr (3agaun) asist 3aueta / audd. 3aderta mipecTaBeHbl B Tabauie 16.

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

Ne [TepeueHs BompocoB (3afau) AJs AuddepeHLIMPOBAHHOTO 3aUyeTa Kon
/1 P P AST) AL PEHIHP WHAUKAaTOpa
YueOHBIM I7TAaHOM He TIpelyCMOTPEHO
[TepeueHb TeM [/is1 BBITIOJHEHHS] KYPCOBOTO MPOEKTa/ KypCOBOM pabOTHI Mpe/icTaB/ieHbl B
Tabwvie 17.

Tabsuiia 17 — IlepeueHb TeM /1 BBITIOJTHEHHSI KYPCOBOT'O TTPOEKTa / KYPCOBOM pabOTEI

Ne ri/m1

KYPCOBOI pabOThI

[TpumepHBbIii TepeyeHb TeM [1Jisi BHIIOTHEHUsT KyPCOBOI'O MPOeKTa/




| YueOHBIM IJITAHOM He MpelyCMOTPEHO |

Boripockl a1 mpoBefieHHsI TIPOMEXYTOYHOM aTTecTaldd B BHUJAE TeCTUPOBAHUS
Tipe/icTaB/ieHbl B Tabsuie 18.

Tabsmija 18 — ITpuMepHBIi TIepeueHb BOITPOCOB IJisl TECTOB

Ne . Kop,
[IpumepHbIY NepeyeHb BONPOCOB /11 TECTOB

/1 WHAWKATOpa

Kakass OyzerT TpaeKTopus y uacTULbl, [ABWXKYIEMCs pPaBHOMEpPHO C

MOCTOSIHHBIM 10 BeJIMYUHE YCKOPEHUEM.

1) IIpsimast MuHUA

1 | 2) JIunus c nepernbom OIK-1.Y.1

3) ITapabosna

4) OKpY>KHOCTb

OtBert: 4

Omnpenenvre, Kakas W3 MpeCTaB/eHHBbIX (HU3UUECKHUX BeIUUMH HMeeT

eIMHHULly U3MEpPeHHs], COBNAAIOIYI0 C eJUHULIE U3MepeHUs CUIIbI.

1) Umnynbc

2 | 2) YckopeHue OIIK-1.¥.1

3) Bec

4) YroBasi CKOpOCTb

Otsert: 3

Yro npour3oiéT mocie abCoMOTHO HEYNpYroro yjapa YacTHL MaccaMu

m; = 4m, U C KWHeTUUeCKUMM 3Heprusimu T, = 6T,. Uactunia ¢ maccoun

m, /iBUrasach BIIPaBO, a YacTHL[a C MacCOM M, — HaBCTpeuy yacTHLe C

Maccou m,.

3 | 1) Yactunpl 6yAyT ABUTaTHCS BIIPABO OIIK-1.3.1

2) Equnas yactuiia OyJeT ABUTaThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B IPOTHUBOIIO/IOXKHBIE CTOPOHBI

OtBer: 2

[TpoaHanu3upymTe, Kakod OTBeT SB/SETCS IPaBWIBHBIM Ha BOIMPOC:

«YeMy paBHa CyMMa BHYTPEHHUX CWJ, [eHCTBYIOIIUX MEXJYy TelaMu

3aMKHYTOW MeXaHUUeCKON CUCTEMBI?»

1) VI3meHeHMIO SHepPTryur CUCTEMBbI

2) Hymo

3) I3MeHeHuIO UMITy/IbCa CUCTEMBI

4) Y CKOpeHHIO L[JeHTpa MacC CUCTEeMbI

Ortser: 2

Uro mnpousoieT € MOMEHTOM MWHepLYM CBHUHLIOBOIO LIWIMHApA

OTHOCUTE/TbHO OCH, COBMAJAlolleill C ero reoMeTpuyeckod OChIO

CUMMETPUH, eC/I1 LWINHAD CIUIIOLUTD B JUCK?

1) He uameHurcs

2) YBenuuuTcs

3) CoxpaHUTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.3.1

OIIK-1.3.1




YKaKuTe BepHYI 3aluCh ypaBHeHWs [AWUHAMUKU BpalljaTeJbHOTO
JBIDKEHUSI.

DM=Jw

2)e=M/J

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIlK-1.3.1

YKaxkuTte, ueMy paBeH MOMEHT MHepLMM TOHKOro obpyya mMaccoit m u
pazuycar.

1)J=m-1?%12

2)J=m-1%2

3)J=m-r1%3

4)J =m-?

Otsert: 4

OIIK-1.3.1

Buibeputre ¢pa3y, COOTBETCTBYIOIYIO II€pBOMY 3aKOHY HbroTOHa:
«[TepBblii 3akoH Hbl0TOHA yTBEp)KJaeT...»

1) ®akT cyiecTBoBaHUS aOCOFOTHOTO IBH)KEHUS

2) Cy1ecTBOBaHMe UHepLMA/IbHBIX CUCTEM OTCYETa

3) ®aKT cyuieCcTBOBaHUsI HeMHepLMaIbHbIX CUCTeM OTCUéTa

4) ®akT Cyl|eCTBOBaHUS MPUHLIUIA OTHOCUTENILHOCTU ["anues

OtBer: 2

OIIK-1.3.1

PaccuuraliTe BenMuMHY MOJYJSi MakCUMaabHOW BE/MUYUHBI yCKOPEHUsI
TOYKH, [IBW)KeHHe KOTODOW OMMChIBAeTCsl ypaBHeHHWeM X = 3co0s(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBert: 1

OIIK-1.3.1

10

Bribepure ¢opmysty, onpeensomlyr0 BeJUUdHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kw

3yv=kA

4)v=wk

Otsert: 4

OIIK-1.¥.1

11

PaccuuTaiiTe, uemy paBHa paboTa KOHCEPBAaTHBHOW CHJIbI 10 3aMKHYTOU
TpaekTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUIM MIOTEHLIMATbHOW SHEpTUn

2) [IponopioHanbHa NpypaieH|u 0 KUHETUUeCKOU SHeprum

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JBHKEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHBIX (PU3NUECKUX BEeJIWYMH HMeeT pa3MepHOCThb
(xkr-m)/c??

1) MoMeHT cuJb

2) MoMeHT uHepLUU

3) MomeHT ummyJibca

4) Cuna

Otsert: 4

OIIK-1.¥.1




13

Korpa TaHreHimaspHOe yCKOpeHHME paBHO HYJIIO, a HOpPMa/JbHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBM)KEeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpEeHHBIM NPSIMOIMHENHBIM

4) PaBHOMepHbIM BpalljeHueM

Otsert: 4

OIlK-1.3.1

14

Bribepute mpaBuibHBIA OTBeT. Kak M3MeHsieTCsi MOAY/b CKOPOCTH TIpH
MIPSIMOJTMHEMHOM IBVDKEHUU, €C/IM 3aBUCHMOCTb TIPOMIEHHOTO TeioM
MyTH OT BpeMEHM 3a/laHa ypaBHeHueM: S = 4 + 15t2 + t3?

1) YobiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bospacraer

4) OcTaéTcsl MOCTOSTHHBIM

Otsert: 3

OIIK-1.3.1

15

Kak BbIuMc/isieTcsi MOMEHT UHepLIMK MaTepruaibHOU TOUKH?
1) J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-r?

OrtBeT: 4

OIIK-1.3.1

16

Kak cooTHOCATCSI MOMEHTBI UHEPLIUU JIUCKA JO ¥ LuuHApa Ji, KOTOphie
VMIMEeIOT paBHble MacChl U PafinyChl?

1) Ja=Ju

2)Jn > i

3)Jo > 2-Ji

4)Jn > Juy/2

Ortger: 1

OIIK-1.3.1

17

HaiizuTe oTHOIIeHHe Mpou3BeAeHHbIX paboT (A;/A,), eciu ABa JUCKa C
paBHBIMU Maccamu U paguycamu R, u R, (R; = 2R,) packpyuuBaioT u3
COCTOSIHUSI TIOKOSI /10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otsert: 3

OIlK-1.3.1

18

Kakoii yuéHblii co3zan crieljuaabHyr0 Teopyto oTHocuTenbHOCTU (CTO)?
1) Ianuneit

2) OVHIITeNH

3) JlopeHyy

4) bop

Otser: 2

OIIK-1.¥.1

19

Bribepute ypaBHeHUe, OMUChIBaOIL[ee rapMOHUYeCKHe KoieOaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

Otser: 2

OIIK-1.3.1




20

[Ipoananu3upyiite, TMpU KakOM YC/IOBMM B CHUCTEMe, COBepLIaroLei
BBIHY)KZIeHHbIe KojebaHusi, OyzeT HabmomaTbCs pe3oHaHC (®, —
CcoOCTBeHHasl UaCTOTa, ( — YaCTOTa BBIHY>K/[AFOITIeH CHJTBI)?

1) o >> ,

2) 0> W,

3) =R,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1

21

Bribepure, Kakasi ¢pu3nueckas BeJJMUMHA U3MEHSIETCS 1107 BO3JelCTBIEM
CWJIbI Ha TeJIO COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT WHepILuu

Otser: 2

OIlK-1.3.1

22

Bribepute, B Kakoil cucteme Tesl TOJIHBIA MOMEHT HMITyJ/IbCa OCTaeTCst
MTOCTOSTHHBIM.

1) 3amKHyTOM

2) HezaMKHyTOH, Ile CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) He3amkHyTOH, Irle CcyMMa MOMEHTOB BHELLIHUX CHUJI [IOCTOSIHHA

4) He3zamkHyTOU

Ortser: 1

OIIK-1.3.1

23

Ykaxkure, paboTa KakOW W3 TEpEeUMCIeHHBIX CHJI paBHA HY/MIO TIpH
3aMKHYTOU TPaeKTOPUU JBW)KEHHS Tesa.

1) Bsizkoro TpeHus

2) Cusibl TpeHUs KaueHUst

3) TaroreHus

4) Cusbl TpPeHUS CKOTbKeHUsI

Otser: 3

OIIK-1.3.1

24

YeMy paBHa BeJIMUMHA YCKOPEHUs] CBOOOTHOTO TaZieHUs1 g Ha BBICOTe Ha[
TIOBEPXHOCTBIO 3eM/IM, pPaBHOHW paauycy 3emiu? BenuuwHy g BO/IN3M
NOBEPXHOCTY 3eMJ/IM IPUHATL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.3.1

25

[TpoaHanu3upyliTe, Kak N3MEHUTCS MepUo/| KosebaHWii MaTeMaTHuecKoro
MasiTHUKa, eC/Id JJIMHY ero To/iBeca yBeJUnuuTh B 9 pas, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenbluMTcs B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1




26

OrueHuTe 3/1EKTPOEMKOCTh TUIOCKOTO BO3JYIIHOTO KOHJIEHCATOpa, eC/v
paccTosiHue MeXJy ero oOKi1agkamMu yBequuuTb B 9 pa3, a o06sacThb
MeXXy 00K/IaIKaMu 3a/IUTh JUCTU/UTMPOBAaHHOMN BooM (& = 81).

1) YmenbimTCs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuurcs B 12 pa3s

Otser: 3

OIIK-1.3.1

27

Ha3zoBwure BelecTBa, KOTOPbIE MPU OOBIUHBIX YC/IOBUSX MPAKTHUYECKU He
TIPOBOJST 371eKTPUYECKUI TOK.

1) IlpoBOgHUKHU

2) [TonyripoBOAHUKY

3) [lnatuHa

4) Jr3neKTpuKu

Otsert: 4

OIlK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIe TMHUU HaMNpsHKEHHOCTH 371eKTPOCTaTUYeCKOro
110151, CO3/IaHHOTO TOYEUHBIM OTPHUILIATe/IbHBIM 3apsiioM?

1) 3akpyuuBaroTCsi BOKPYT 3apsija

2) K 3apsigy

3) 3akpyuMBarOTCS BOKPYT 3apsifia 10 YaCoOBOW CTpesiKe

4) 3aKpyuMBarOTCSI BOKPYT 3apsi/ia MPOTUB UYaCOBOM CTPeTKH

Otser: 2

OIIK-1.¥.1

29

MoskeT JI1 yaCTHIla UMeTh 3apsi/l, BeJIMUMHa KoToporo B 1,5 pasa 6oJbliiie
3/1IeMeHTapHOro 3apsja?

1) Moxet

2) Het, He MmoXxeT

3) MoxxeT, HO TOBKO eC/ 3apsiJ, OTPULIATe/TbHbIN

4) MoxeT, HO TOJIKO eCJTH 3apsif] TI0JIOXKUTe/TbHbIN

OtBer: 2

OIIK-1.¥.1

30

Uemy paBeH IOTeHLMa 3/IEKTPUYECKOI0O NoJIs?

1) [MoTeHMAaNBbHON SHEPTUM €AUHUYHOTO TOJIOXKUTENBHOTO 3apsifia Win
OTHOILIEHUIO NOTeHLMaTbHOW SHePruM K 3apsiay

2) Pabore cun mons Mo TMepeMeleHHI0 eJUHUYHOTO TOI0XKUTEeIbHOTO
3apsifia U3 IaHHOW TOYKH 1107151 B 6€CKOHEUHOCTh

3) Cuie, AeicTBYIOLLeH Ha 3apsif], IOMellleHHbIN B JaHHYI0 TOUKY T10JIsI

4) KuHeTH4ecKoi sHepruy NMpoOOHOr0 TOUEUHOTrO eJMHWUYHOTO 3apsifia B
JJAHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Hanuiure dopmysy 3akoHa OMa B fuddepeHiinanbHol hopme.
HR=UNI

2) R = Q/I2-At

3)j=0o'E

4)R =P/

Otsert: 3

OIIK-1.¥.1

32

Haligute  mpaBuibHOe — Ha3BaHWMe  [Jii  BEKTODHOM  CUJIOBOM
XapaKTepPUCTUKU 3/IeKTPOCTaTUUeCKOro TOJIs.

1) IMoTeHuuman

2) HanpspkeHHOCTB

3) Nupykuus

4) 3apsn

Ortser: 2

OIIK-1.3.1




33

OueHnTe, KaK M3MEHUTCS CUIA 3/IEKTPOCTAaTUYECKOTrO B3auUMO/IeHCTBUS
JIByX TOYEUHBIX 3apsi/ioB, eC/M OJWH M3 HUX YMEHbIIUTb B 4 pasa, a
pPacCTOsTHUe MeX/y HUMHU YMEHBIIUTh B 2 pasa.

1) YmenbimTcs B 8 pas

2) YMeHbLIWTCSA B 2 pa3a

3) YMeHbluTCs B 16 pas

4) He usmeHutcs

Otsert: 4

OIIK-1.¥.1

34

OueHure, Kak 3aBUCUT 3/1eKTpUYecKas IPOBOAMMOCTb MPOBOJHUKA OT
TIPUIO’KEHHOM K HeEMY pa3HOCTH MOTEHLUAJIOB.

1) IIpssMo mponopLMOHANTBHO

2) IIpornop1iMoHaabHO CTeNeHW OT Pa3HOCTH MOTEHLMA/I0B

3) [IponopioHanbHO KBaAparty

4) He 3aBucCUT

Otsert: 4

OIIK-1.¥.1

35

YKakuTe (QU3NUYECKYIH0 BeMUMHY, KOTOpasi HMMeeT Ty J>Ke eAWHHULY
V3MepeHUs], UTO U HarpsDKeHHe.

1) HampsokeHHOCTD

2) [IpoBoaAMMOCTB

3) 34C

4) ConpoTuBeHye

Otsert: 3

OIIK-1.3.1

36

Kak  Ha3biBaeTcs  BeJMUMHA  HAMpsOKeHHOCTH  TIOJIs, ecsu
HaMarHUUeHHOCTb  (eppoMarHeTHka  oOpaijaercs B HyJIb U
HaTPsPKeHHOCTD T10J1s HarpaB/ieHa MPOTUBOIIO/IOXKHO TI0JT0, BHI3BaBILIEMY
HaMarHu4uBaHue?

1) 'ucrepesrcom

2) KospiutuBHO# cunoi

3) [Monsipusaruent

4) MarHuTo/IBUxXylllel CUIoun

OtBer: 2

OIIK-1.3.1

37

OteHuTe, IO KAaKOW TPAaeKTOpUU OyJeT ABUTaTbCS B MAarHUTHOM TIOJie
yacTulla, JieTsllasi C MOCTOSTHHOM CKOPOCTBIO BJOJIb JIMHWMA MarHWTHOM
VHIYKLUU?

1) OKpy>XHOCTb

2) [Ipsimast

3) OBanoup,

4) dnnurc

OTBeT: 2

OIIK-1.3.1

38

B kakux ejuHULaX U3MepsIeTCsl HAalPSHKeHHOCTh 3JIEKTPUYeCKOro MoJsi?
1) A/m

2) B/m

3) Kn

4) Tn

OrTgerT: 2

OIIK-1.3.1

39

YcTaHOBHTE COOTBETCTBHE MeXJYy MaTepuajioM IIPOBOJHMKA U €ro
3/1eKTPONPOBOHOCTHIO:

Marepuain DJ1eKTPOonpoBoAHOCTE (0, 1/(OM-cm)
A) Metann 1)>10-15-10"1°
B) ITonynpoBoiHUK 2)10719-103
B) [nsnekTpuk 3) 104 - 108
OtBer: 1-B,2-5,3-A

OIIK-1.3.1




40

OueHuTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPaKeHHs () CBeTa?
1) a>>@

2)a>@

3)a=¢

Hoa<e

OrtBeT: 3

OIIK-1.¥.1

41

[TpoaHanu3upyiiTe, yeMy paBeH aOCOJFOTHBIN TOKa3aTesb MPeIOM/IeHUS
cpefbl C [W3TEKTPUYECKOW TNPOHULIAEMOCTbI0 € = 16 M MarHUTHOU
TPOHULIAeMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.¥.1

42

YKaxkute siBlieHUe, KOTOpoe UMeHyeTcsl UHTepdepeHLeil BOIH?

1) OrubaHue BO/THAMU TIPEISTCTBUIN

2) Hanoxenve ppyr Ha Jpyra BOJH, WAYLIMX OT KOTepeHTHBIX
VICTOYHUKOB

3) Ork/ioHeHHWe BOJAH  OT  [epBOHAuYaZbHOIO  HarpaB/eHHUs
pacrpocTpaHeHUs NPy Mepexo/ie U3 OJHOW Cpejibl B IPYTYIO

4) 3aBucUMOCTh (ha30BOM CKOPOCTH OT JJIMHBI BOJTHbI

Otser: 2

OIIK-1.3.1

43

[TpoaHanu3upyiiTe, KAKUM /0/DKeH ObITh YToJl TajleHHsl CBeTOBOIO JTyua,
YT0OBI OTPa’KEeHHBIH JTyd COCTABJISII C Tlafatomm yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.¥.1

44

Oruenure ONTHMYECKYH JJIMHY NMyTU L U3 OJHOU TOUKU B [PYIYI0, ec/iv
paccTositHue MeXAy [BYMsS TOUKAMMU [IPO3payHOW JU3JIeKTPUUeCKON
cpeabl S = 4 M. [Tokasaresns mpesioM/aeHus cpeast n = 1,5.

1)5m

2)6Mm

3)7m

4)11m

Ortser: 2

OIIK-1.¥.1

45

[yt 0OBSICHEHUST KAaKOTO SIBJIEHUSI MOXKEeT OBITh WCITO/Ib30BaH MPHUHLIUTI
Itolirenca-®penesisi?

1) KorepeHTHOCTb

2) Mucppaxus

3) [Monspuzanus

4) KopnycKynsipHO-BOJTHOBOM /yanu3m

Otser: 2

OIIK-1.3.1

46

[Tpoananusupyiite, yeMy paBeH [epUO/, pelLleTKH, Korja AuppakLjioHHas
petretka cogepkuT 200 IITPUXOB HA MUJIZIUMETP.

1) 100 Mmk™m

2) 500 Mkm

3) 200 MKm

4) 5 MKM

Otsert: 4

OIIK-1.3.1




47

[MpoaHanu3upyiiTe ~ MHTEHCUBHOCTh CBeTa TMpU  UHTep(epeHIun
O/IMHAKOBBIX BOJIH C UHTEHCUBHOCTHIO | OT KOrepeHTHbIX WCTOUHUKOB B
TOUKe, B KOTOPOU pa3HOCTb (pa3 paBHa 2:'N (N =0, 1, 2, ...)?

1) 4-1

2) 31

3) 1

40

OrtgeT: 1

OIIK-1.¥.1

48

Yro W3 Tepeurc/IeHHOTO SIBJSIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUHN
MarHuTHOTO TOJIsI?

1) CunoBble TMHUY MarHUTHOTO MOJIs1 BCerJia 3aMKHYThbIe

2) MarHuTHble CH/IOBble JIMHUM HAUMHAKOTCS HA MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha JIEKTPUUYECKUX 3apsijax

3) MarHuTHble CWIOBble JMHUM HAuMHAIOTCSI U 3aKaHUYMBAIOTCS Ha
MarHUTHBIX 3apsgax

4) MarHuTHble CWJIOBble JIMHUM HAUWMHAKOTCS M 3aKaHYMBAKOTCS Ha
37IeKTPUUECKUX 3apsifiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ, KakOW reoMeTpUueckoll (Urypodi MOXKHO OMucaTh
TPaeKTOPUIO /IBIDKEHUsl 3apsUKeHHOM UacTHLpl, JBUTaloLLeics Mof,
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHMAM MarHATHOW MHAYKLUHU.

1) OKpy>XHOCTb

2) ITapabosna

3) I'urtepbosna

4) Cnivpanb

Otsert: 4

OIIK-1.3.1

50

OreHuTe CTerneHb ToJsipu3aiuu P cBeTa, ecyid CBeT TIpe/iCTaB/sieT co00it
CMeCh eCTeCTBEHHOIO CBeTa C IJIOCKOIO/ISIPHU30BaHHbIM. VIHTEHCHUBHOCTh
TMOJ/IIPU30BAaHHOTO CBeTa B Jiyue pPaBHA WHTEHCUMBHOCTH €CTeCTBEHHOTO
cBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-1.3.1

51

PaccuuraliTe rokasaresb MpeoMJIeHUsT BelleCTBa, eC/ii CKOPOCTh CBeTa
TIpU Tepexo/e Jiyuya U3 Bo3ZyXa B HEKOTOPOe BeleCTBO YMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4) 2,2

OTBeT: 2

OIIK-1.3.1

52

PaccuuraiiTe yrosm Mexay ONTUUECKUMU OCSIMU TIOJisipuU3aTopa U
aHanu3atopa. [IpM TPOXOXKAEHWW CKpeleHHbIX Tiojisgpyu3aTopa |
aHa/M3aToOpa MHTeHCHBHOCTb CBeTa YMEHbLIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OTBeT: 2

OIIK-1.3.1




53

[Tpoananu3upyiTe, Kak U3MEHUTCS BeJIMUYMHA MarHUTHOW WMHAYKLMW Ha
OCU [JJIMHHOI'O COJIeHOWJa, eC/id TOK B HeM yBeIW4YUTb B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTH B 2 pa3a?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YMeHb1IUTCS B 9 pa3

4) YMeHbIIUTCA B 3 pasa

Ortser: 1

OIIK-1.¥.1

54

YKaxkuTe, Kakoe TeJlo SIB/IsIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) IMornoiijaeT BCe Majjarolilee Ha Hero U3nyyeHue

2) OTpaxkaeT Bce nafaroliee Ha Hero u3jiydyeHue

3) 3nyuaeT B peHTTeHOBCKOM /iiara3oHe

4) VIanyuaeT B BUJMMOM Juaria3oHe

Ortser: 1

OIIK-1.3.1

55

Y Kakoro 13 Tes oTpakaresibHasi CIOCOOHOCTE O/1M3Ka K HYJ/THO?
1) IIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OueHure, BO CKOMBbKO pa3 yBeIMUW/Iach 3HepreTuyeckas CBeTHMOCTb
abCO/TIOTHO UepHOTro Teja mpu ero HarpeBanuu ¢ T, = 1000 K go T, =
3000 K.

1) B 72 pa3a

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.3.1

57

Bribepure, kakasi (hoopmysa Harbojiee TOUHO OMUCHIBAET CIIEKTPaTbHYIO
TUVIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YepPHOTO Tea.

1) ®opmyna Pepmu-/upaka

2) ®opmyna bose-DiiHiuTelHA

3) ®opmyna I1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sB/sieTCs paBHOBECHbIM?

1) Anbda-, beTa-, ramMmma-uU3nyyeHus

2) TennoBoe H3nyyeHue

3) JlazepHoe U3nyueHre B BUIMMOM M MH(PAKpPaCHOM Jiuaria30Hax
4) TopMO3HO€e PeHTIeHOBCKOe U3/TyueHre

Ortser: 2

OIIK-1.3.1

59

YKaKdTe 3aKOH, KOTOPbIA oOmpefessieT TOJIOKEeHHWe MaKCHMyMa
W3/Ty4aTeslbHOM CIIOCOOHOCTH abCOMIOTHO YEepPHOTo Tesia TPY 3aJaHHOM
abCoJTIOTHOM TeMriepaType.

1) 3akoH Credana-bosbiMaHa

2) IlepBbIti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1




Ykaxxute (popMyly, orpeieNsitoly0 SHEPTHUi0 CBeTOBOTO KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E =h-v OIlK-1.3.1
4)E=hv=hcA
Otsert: 4
[MpoaHanu3upyiTe, Kak W3MeHseTCsl CWia TOKa HaCbILeHUsl TIpy
dboToapdekTe B ciiyyae yMeHbllleHHsT CBETOBOI'O TIOTOKA I1a/larolllero
CBeTa MOCTOSIHHOM /IJTUHBI BOJTHBI.
61 1) YmeHbl1aeTcst OITK-1.3.1
2) CHauajia yMeHbIIaeTcs, 3aTeM yBeIMUMBaeTCst
3) CHauasia yBe/IMuMBaeTCs, 3aTeM yMeHbIIIaeTCst
4) CHauasa oCcTaeTcsl IOCTOSTHHOM, a 3aTeM YMeHbIIaeTCsl
Ortser: 1
[IpoaHanu3upyiite, uTO TMPOU30OHAET C KHWHETUYECKOW 3SHepruen
(h0T03/1IeKTPOHOB, eC/Iy, He MeHsisl YaCTOThI NaZlatoIllero CBeTa, yBeJIUuUUTh
ero MHTeHCHBHOCTh B 2 pasa.
62 1) YmeHbImMTCS B 2 pasa OIK-1.Y 1
2) YBenuuuTcs B 4 pasa
3) He u3menuTcs
4) YBenuuutcs B 2 pasa
Otsert: 3
OrleHuTe BeJIMUMHY KpacHOW rpaHulibl (oTtosddexrta (B repuax) s
KaTo/la, U3rOTOB/IEHHOTO M3 BoJjib(ppama TouHON 2 MM. KaTos mOKphIT
cyoeM okcuzia 6apusi. PaboTa BbIX0/ja 371IEKTPOHOB C TIOBEPXHOCTH KaTo/a
paBHa 2 5B. IlocrosHHas Ilnanka — h = 6,6-10734 [Dxk-c. 3apsg
63 | >1eKTpoHa —e = 1,6:1071° K. OMK-1.3.1
1) 3,2-10%5 I'y
2) 4,8-105 I'g
3)4,8:104 I'yg
4)4,8-108 I'y
Otsert: 1
Kakum o06pa3oM 3aBUCHMT paboTa BBIXOZA 3/€KTPOHA C TOBEPXHOCTH
KaTo/a 13 Ka/IMUsl OT YaCTOThI MaZiatollero ceera?
1) IIpsiMo MpOTIOPLMOHANIBHO YacTOTe
64 | 2) [IponopLOHA/IBHO YCKOPSIOIEMY HarpshKeHUI0 OIIK-1.3.1
3) IlponopioHanbHO KBaApaTy YacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBert: 4
[Mpoananu3upyiite, Oymer o Habmogatecs  GHoTodddekT, eciu
TUJIACTUHKY W3 JlaHTaHa o0JiyuaTh CBETOM C JIMHOW BoiHbI 600 HM?
Pabora BbIX0/]a 37IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3¢deKT BO3MOXKeH, ecu KaTof, HarpeTh A0 TemnepaTtypsl 347 K
65 | 2) He Oyaer OITK-1.3.1

3) dorosddekT BO3MOXKEH, €eCAu [IOTOJIHUTETbHO TPUIOXKUTh K
TJIACTUHKE YCKOPSIFOIIYI0 Pa3HOCTh MOTEHLIMAI0B BeJTMUMHON He MeHee 1
B

4) ®oT03deKT BO3MOXKEH C BEPOSITHOCTBIO p # 0,5

OtBer: 2




CpenaiiTe BbIBOZ, O BeJMUMHE MHUHHMMAJIBHOTO OOpAaTHOTO HarpsyKeHws,
IIpU KOTOPOM MOJHOCTBIO TpeKpaljaeTcss (OTOTOK. YC/I0BHe: 3HEeprus
¢otoHOB paBHa 6,5 3B, a ¢oTokaTox M3roTOBNEH W3 JUTHS, paboTa
BBbIX0/la KOTOPOTO cocTasser 2,5 3B.

66 | 1)4B OIlK-1.¥.1
2)9B

3)6,5B

4)2,5B

Ortser: 1

Ouenute, BO CKOJBKO pa3 /JaBleHWe  CBeTa, [aJarollero
TeprieHAVKY/IIPHO ~ W/lea/lbHO — 3epKallbHOW  TIOBEPXHOCTH,  OosibIie
JlaB/ieHWsl CBeTa, MaJalolero MepreHJUKY/IsIpHO UAeaJbHO UepHOU
TIOBEPXHOCTH.

67 [ 1)2

2)1

3) 1,5

4)3

Ortser: 1

OuleHuTe, OT KakWxX BeJMYMH 3aBUCUT CHJIa CBETOBOTO /[iaB/IeHUS C
KBaHTOBOW TOUKH 3peHUSI:

A) Uucna GoTOHOB B CBETOBOM ITyUKEe;

b) DnHepruu doToHa;

B) Koadduimenra otpaxkeHust TOBEPXHOCTH.

HAB

2)A,B,B

3),B OIlK-1
4)A,B

Otser: 2

[TpoaHamu3upyliTe, B KaKUX 001aCTSIX CreKTpa JIeKTPOMAarHUTHBIX BOJIH
BO3MOXKHO Habsrozerne 3¢dexkra KomrroHa.

1) Bugumeliii Auana3oH

69 | 2) Paguoauaria3oH

3) Teparep1oBbIii [Hara3oH

4) PeHTreHOBCKUI Juarna3oH U raMMa-u3/iyueHue

OtBert: 4

Kakum o6pa3zom umysisc GpOTOHA CBsI3aH C JJIMHOMN BOTHBI?

1) mMnynbC 1psiMo MPOTIOPL{MOHAaIeH JI/TMHEe BOJIHbI

2) mny/ibc psIMO MPOMOPLIMOHAeH KBaApaTy AJ/IMHbI BOJHbI

70 | 3) immyibc 06paTHO MPOMOPIIMOHAEH AJIMHEe BOTHbI

4) VmnynabC OpsIMO TPOTOPLIMOHA/NIeH KOPHIO KBaZIpaTHOMY OT JJIMHBI
BOJIHBI

Otsert: 3

68

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne i/t [TepeueHb KOHTPOJILHBIX PaboT
1 Kunemartuka
2 JdnHamuka
3 3aKOHbI COXpaHeH!sl B MeXaHUKe
4 OCHOBBI ClleliMaIbHOM TeOPUH OTHOCUTETbHOCTH




5 I"apMoHMYeCKHe KOoieOaHHUsT
6 BoJiHOBBIE MpOLIECCHI

7 OJIeKTPUYECTBO
8

9

MarseTusm
BonHoBas onTHKa

10 KBaHTOBast onTuKa
11 ®du3uKa atoma

12 KBanToBasi MexaHUKa

10.4. MeToguuecke  Marepuasbl,  OINpeJesisiol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/VKATOPOB, XapaKTepu3yIoL[uX STanbl (OPMHUPOBAHUS KOMIIETeHLUM, COJlep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persiaMeHTUpPYHOIMX TOPSJOK U TpPOLeAypy
TIPOBE/IEHUST TeKYILer0 KOHTPOJISI yCIIeBaeMOCTH U TIPOMEXKYTOUHOMN aTTecTal[ii 00yJaroluxcst
I'YAIL

11. Metoanyeckue yKa3aHuUs [jist 00yUarOIUXCs TT0 OCBOEHHIO TUCIIATITUHBI

11.1. Meroauueckre yKa3aHUs [jid OOyuarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
Marepuana

OcHOBHOe Ha3HaueHHe JIeKIJMOHHOI'O0 Marepuasa — JIOTUUeCKU CTPOMHOe, CHUCTeMHOe,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHuWe COBpeMEHHOW JIEKIMU B
paMKaxX AMCLAILIMHBI HE B TOM, YTOOBI MOMYUYMTh BCIO MH(MOPMALMIO TI0 TéMe, a B OCBOEHHU
byHIaMeHTa/IbHBIX TIpO0O/IeM  JUCLIMIUIMHBI, METOJOB HAyUHOTO TI03HAHUS, HOBEUIIINX
JIOCTIKEeHUM HayuyHOW MbIC/M. B yueOHOM miporiecce IeKIUsi BBITIOJIHSIET METO/0/IOTUUECKYTO,
OpPraHU3alMOHHYI0 U UH(OPMALMOHHYI0 GYHKIMU. JIeKlys pacKpbiBaeT MOHATHUNHBIN arrapar
KOHKpeTHOU o6sacTu 3HaHuUsA, eé mpobsieMbl, AaeT Ije/lbHOe TIpe/[CTaBleHde O JUCIUTUIMHE,
MOKa3bIBaeT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

ITnaHupyeMble pe3yabTaThl IPYU OCBOEHUH 00YUarOIMMUCS JIEKITMOHHOT0 MaTepuara:

- TI0JlydeHHe COBPEMEHHBIX, LeJIOCTHBbIX, B3aUMOCBSI3aHHbIX 3HAHUM, YPOBEHb
KOTOPBIX OTpeiesisieTCsl 1jeJIeBOM yCTaHOBKOM K KaXkK/l0M KOHKPeTHOH TeMe;

- TIOJIyueHHUe OITbITa TBOPUECKOU PabOThI COBMECTHO C Mpero/iaBaTesiem,;

- pa3sButhe TIpodeCCHOHANMBHO-JE/NIOBLIX  KadyecTB, J/OOBM K  TpeiMeTy U
CaMOCTOSATE/IbHOTO TBOPYECKOT0 MBILLLJIEHUSI.

- MosiBJieHHe Heob6X0AUMOTO UHTepeca, HeobX0UMOr0 /IS CAMOCTOATeTbHOM PaboThI;

- TOJiydeHHe 3HAaHUM O COBPEMEHHOM YDOBHe Da3BUTHUS HayKd U TeXHUKA U O
TIPOrHO3€e UX Pa3BUTHsS Ha O/ Kailivie TOAb;

- HAY4YMTbCs MeTOAUYecKr oOpabaThiBaTh Marepuasn (BbIAENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyrMpoBKax);

- [Oy4YeHUWe TOUHOTO MOHUMaHUs BCeX He0OXOUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMPOBOXKAATbCS — JeMOHCTpalen CaanufioB U
WCTIO/Tb30BaHHEM pa3/aTOYHOr0 MaTepuasa TIpu TIPOBeJeHUM KOPOTKUX JUCKYCCHM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTITUHE.

CTpyKTypa NpeJ0CTaBAeHuUs JEKIIMOHHOTO MaTepyaia:
- JIeKIWH TI0 pa3/iesiaM CorJiacHO Tabst. 3 ¥ TeMam, coryiacHo Tabim. 4.

11.2. MeTopuyeckue yKa3zaHWs [ OOydyarOI[UXCs TI0 TIPOXOXKEHHIO TPAKTHUeCKHX
3aHATUN

[TpakTueckoe 3aHATHE SIBISETCS OFHOW M3 OCHOBHBIX (hOpM oOpraHW3aluu yueOHOTO
Tiporiecca, 3aK/IFUaroIasics B BBINOJHEHUH 00yUaroMMHUCS 110/, PYKOBO/JCTBOM TIperio/jaBaTe/is
KOMITIeKCAa y4eOHBIX 3a[aHUi C LIelbI0 YCBOEHHS Hay4YHO-TEOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUsl yMeHU U HaBbIKOB, OTbITa TBOPUECKOU /iesiTe/TbHOCTH.



Llesibr0 TIPaKTHUECKOTO 3aHATHS [jisi 00YUYaromerocs siB/isieTCsl IPUBUTHE 00yYaroIMCs
YMEHU Y HaBbIKOB MPaKTUUYECKOW JesiTe/IbHOCTU 10 U3yuaeMoW JUCLIUIIHE.
[1naHuMpyeMble pe3ysibTaThl IPU OCBOEHUH 00YYarOIIMMCS MTPaKTHUeCKUX 3aHSATHI:
- 3aKpervieHue, yriayOsieHWe, paclidpeHHe W JeTajv3alusi 3HAHUW TpU  pelleHur
KOHKDEeTHBIX 3a/]ay;
- pa3BUTHe TI03HaBaTeJIbHBIX CIIOCOOHOCTEH, CaMOCTOSITe/TbHOCTH MBILIIEHUS], TBOPUECKON
aKTUBHOCTY;
- OBJa/leHMe HOBBIMU MeTO/laMd W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOM
JUCLIATUIAHBL;
- BbIpaOOTKAa CrOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHUS] TIOMyYeHHBIX 3HaHUW  [ijIs
BBITTO/THEHUS 3a/laHUM;
- obecrieyeHre palMOHAIBHOTO COYeTaHWs KOJIJIEKTUBHOM W WHAMBUYadbHON (opm
o0yueHwus1.

TpeboBaHus K MPOBEIEHUIO NTPAKTUYECKUX 3aHATUN

MeToauueckrie yKasaHUsl TI0 OpraHM3alid U TPOBE/IeHHIO0 TNPAKTUUeCKWUX 3aHSITUM, a
TaK>Xe TI0 BBIMIOJIHEHUIO [TOMAITHUX 3a/IaHUM COZIeP)KATCsS B CIEAYIOUMX YueOHBIX MOCOOUSX,
ripe/icTaB/eHHbIX B OubmoTeke 'Y ATl B meuaTHOM U 37IeKTPOHHOM BHZAX:

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

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

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

Metoyeckie yKa3aHUs TI0 TIPOBE/IEHHMIO KOHTDOJIbHBIX pabOT Ha TMpaKTHUeCKuX
3aHSITUSIX COJZIEP)KATCS B CJeAYHOIUX YyueOHBIX TOCOOHMSX, Tpe/ICTaB/lIeHHBIX B OUO/IHOTEKE
I'YAIT:

1. Anppees B.M., Bunauuenko B.IO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckas H.II.,, TlomoB [I.A., Tlpowkun C.C. MexaHuka. KosebaHus W BOJHBIL
TepmozavHamuKa: cOopHuk 3azau. — CI16.: T'YAIL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.I1., HoBukoBa FO.A., TepeleHKO
I'.B., Iudpun b.®., Ilape FO.H. DnekTpomarHeTri3aM. BonHoBast onTrika: cOOpHUK 3afau [ijist
KOHTPOJIbHBIX paboT o ¢usuke. — CI16.: T'YAITL, 2024. — 54 c.

3. Eropoe M.IO., KoBanenko MN.U., KotmikoB E.H., JlaBpoBckasi H.I1., JlobanoB B.B.,
Hogsukosa FO.A., Ilpununko B.K., Pytekos E.B., Llapes FO.H. KBaHTOoBas ornrvka ¥ KBaHTOBast
MeXaHUKa: COOPHUK 3a71ay il KOHTPOJIBbHBIX pabot no ¢usuke. — CI16.: 'YATIL, 2024. — 30 c.

11.3. MeTopuyeckue yKasaHUsl [ OOYYarOIMXCS TI0 BBINOTHEHWIO 1ab0paTOPHBIX
pabot

B xozme BbIMOMHEHMsT J/1aOOpAaTOPHBIX PAabOT OOyYANOUIUICS JO/DKEH YrayOuTh |
3aKpenuTh 3HAHUS, TPAaKTUYeCKWe HaBBIKH, OBJAJIeTh COBPEMEHHOW METOAWKOW M TEeXHUKOU
SKCIIEpUMEHTa B COOTBETCTBUM C KBaJM(HUKALMOHHON XapaKTePUCTUKOW 00ydJarommerocs.
BeirosiHeHWe 1ab0paTOPHBIX PabOT COCTOUT W3 KCIIEPUMEHTAIbHO-TIPAaKTHUECKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeirosiHeHre 1labopaTopHbIX paboT 00ydYaroLUUMCcs SIB/ISIeTCS HeOTbeM/IEMOW uacTbio
W3yuyeHUs] [JUCLIMIUIMHBI, OfpefenseMold y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieurBarOIM pellleHHe CJIeyOIMX OCHOBHBIX 33/lau 00yuaroIierocs:



- mpuoOpeTeHMe HaBBIKOB WCC/AEJOBaHWsS TPOLIECCOB, SBJIEHWA U 0OBEKTOB,
M3y4yaeMbIX B paMKax JJaHHOW JUCLIUILJIMHBL;

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

- Tojy4yeHUe HOBOW MH(GOPMALIMK TI0 W3y4YaeMOl AUCLIUIIINHE;

- mipuobOpeTeHHe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMEM U TTpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBEIEHHIO JIabopaTOPHBIX paboT
MeTtoiyuecKre yKa3aHUsl 110 BBITTOJIHEHWIO J/1a00pPaTOpHBIX pabOT TpHUBEEHbI B

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

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

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

3. A. B. Koneuisrios, E. H. Kommkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTy3M: jiab. pakTUKyMm / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontrka: yueb.-MeTto. mocobue / E. H. Kotukos, FO. A.
HoBukoga, I'. B. Tepemenko / mog pexa. Kotukosa E. H. — CI16.: T'YATI, 2019. — 118 c.

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

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

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCSI B CTPOTOM COOTBETCTBUMU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha Kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe TIOCBSI|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTBJIsIeTCsI 00yUaroIMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaromMcsi HeoOXOAUMO TIPOMTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uUKcaledl AaHHOTO hakTa B BUJe TIOJIUCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BKJIFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHWe 1iesiell HCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha iucte ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJ1a OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KalTW/UIIPHOU WX
resieBoit). Vcrionb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs Fpa(UKOB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MOoCaeyHIIUM [10IyYeHHeM ero MO ITICH.

CtpykTypa 4 dhopMa 0T4yéTa 0 JabopaTopHOi paboTe
[ToAroTOB/IEHHBIA OTUYET IMO/IEKUT OUHOM 3all[UTe Ha C/IeZYHOIIEM I10C/e MPOBeIeHHUs
SKCIIepUMeHTa 1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiIKe




coJieprkaThb CyIefyIolye paszesibl:

1. Henb paboTbl. ®opMyupyeTcsi B CTPOTOM COOTBETCTBUU C yueOHO-MeTOuueCcKuM
rocobuem.

2. OnmcaHue 3KCIIepUMeHTalbHOW yCTaHOBKU. [IpuBoAWTCS KpaTKasi (yHKI[MOHaIbHAast
WM 371eKTprdecKasi cxema (6e3 geTany3aliy BHEILTHero BH/ja prubopoB).

3. PacuétHble QopMynbl. YKasblBalOTCSI UM HYMEpDYIOTCS BCe MaTeMaTHuecKue
BBIPa)KEHHS], UCTI0/Ib3yeMble [y 00pabOTKM SMIMPUUYECKUX JaHHBIX M3 MPOTOKOIA U3MepeHHi.
[IpomexxyTouHble MaTeMaTUueCKue BbIBOJbI He NpUBOAATCA. Dopmysibl, UCTO/b3yeMble [1s
BBIUMC/IEHNS [TOTPEIIHOCTEN, B 3TOM pasZielie TakKe He yKa3bIBaloTCHl.

4. Pe3synbTaTbl U3MepeHHWM W BbIYMC/IeHWM. B [JaHHOM pa3jene NpPUBOAATCS BCe
SMITUPUUECKHe [aHHble, cOOpaHHbIe B XOZie TPOBeJEHHsI IKCIIePHMEHTa, a TAK)Ke pacueTHbIe
3HaueHus, I0JIy4eHHble TIPU COCTaB/IeHUM OT4éTa. PekoMeHJyeTcsl CUCTeMaTU3MpOBaTb UX B
Bu/le TabsuLl ¢ cOOM0ieHreM TTPaBUJI OKPYTJIEHHs ¥ yKa3aHHWeM 3Haualux udp.

5. IIpumeps! pacueToB. [IpuBogUTCS 10pOOHAsT MO/ICTAHOBKA UMCIOBBIX 3HAUEHUM [iIst
OZJHOTO THITOBOTO pacyeTa 10 Ka0i paboueii hopmyre.

6. BblunciieHre TOTpelIHOCTel. YKa3biBaloTCs (OpMysbl AJisi pacyeta abCOJOTHBIX,
OTHOCHUTEJIbHbIX, CHCTEMaTUUeCKHX U CIy4YalHBIX TOrPeIHOCTeH, a TakKe BbIBOJ 3TUX (HOpMy.JI.
[TpuBoOAATCS pe3yabTaThl M MPUMEPbI BBIUMC/IEHHS TTOTPELLHOCTEN J/11 NICKOMBIX BE/TUUMH.

7. Tpaduku. I'padyky BBIOMHSIOTCS HAa MWIUIMMETPOBOM Oymare wmd C
WCTIOIb30BaHUEM  CIelIMaIM3UPOBAHHOTO TPOrPaMMHOr0O  obecrieueHusi C  ToC/aeyroLei
pacnieyatkoii Ha Oymare ¢opmara A4. Kaxgeii rpa¢mk [o/pkeH ObITH NMPOHYMEpPOBaH U
nogmucad. O6si3aTe/IbHBIMU TPeOOBaHUSMU SIBIISIFOTCSI:

- TIoAmnucH oceli (C yKa3aHWeM e[JMHULL U3MepeHusi);

- Ha/Juuyue KOOP/WHATHOW CeTKH;

- HaHeCeHHe BCeX SKCIepHUMeHTa/IbHBIX TOUeK U alNpOKCUMUPYIOLMX IIPSIMBIX;

- oToOpa)keHHe JI0BepPUTE/IbHbIX UHTEePBAJIOB (TTOTPeIHOCTel) /I/Is1 OJJHOM W/IM HeCKOTbKUX
TOYeK.

8. 3akmoueHre U BbIBOAbL. DOpMy/IMpyeTCs WTOTOBBIA pe3yabTaT paboTbl —
3alyChIBAIOTCSl BCe TMIO/Iy4YeHHble 3HaueHust C Y4éToM norpemHocTed. OcCyiecTBiseTcs
CpaBHEHMe TIOYYeHHBbIX [JaHHbIX C TabAMUHBIMU (CTIPaBOUHBIMH) 3HAUYEHHUSIMU WU
TeOpeTUUeCKMMH pacueTaMd. IIpy HammuMy 3HAUWTENBHBIX PACXOXK[EHWUM TPUBOJUTCS
¢usnueckoe 0oOOCHOBaHME WX TPUUMH. ECIM pacuéTbl MPOBOAWINCH pasHbIMH MeETOJaMH,
HeoOXOZMMO JIOTIO/THUTE/IEHO CPAaBHUTH DPe3yJ/bTaThl, MOAy4YeHHbIE 3THUMH MeTojaMd. BbIBog
JIOJDKeH CTPOTr0 COOTBETCTBOBATH 3asiBJIEHHOM L{eJid pabOoThlI.

TpeboBanus K oopmIeHHIO OTYeTa 0 JiabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOW paboTe TpesOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM — W3MepeHWH, TIOAMNUCAHHBIM TIperojiaBaTesieM, a TaKxke
Hare4yaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil [JO/KeH CO/lepyKaTh:

- T107HOe HauMeHOBaHWe U HOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/JUYeCKUM Mocoburem;

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

- ®.N.0. npenojasare/s;

- CBOAHyI  Tabyully TeXHUUeCKUX  XapaKTepUCTHK  MCIOJIb3yeMbiX  TpUOOpOB
(HammeHOBaHWe, paboumMii [Wana3oH, KAacC 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  odopMIsieTcsi  COriacHO  TpeboBaHMsM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTelbHOM TOpsiIKe
JIOJDKEH COZleprKaTh:




- HauMeHOBaHWe JUCLIUILUIVMHBL;
- TIO/THOe Ha3BaHWe U HoMep paboThbl B COOTBETCTBUU C yueOHO-MeToJuueCKUM 1ocoOueMm;
- ®.1.0. npeniofaBaTens ¥ 00yJaroOIIerocs;

- HOMep yueOHOM TPYTIIbI;

- JlaTy 3aluThl.

11.4. MeToauuecKre yKasaHus [Jisi 00YJaroIUXCsl TI0 MTPOXOKIEHUI0 CaMOCTOSITETbHOM
paboThI

B x0/1e BBITIOJTHEHUSI CaMOCTOSATEILHOW pab0Thl, 0OyUarOIIUIACS BBITIONHSET paboTy 0
3alaHUI0 M TIPM METOJMUeCKOM DYKOBO/ICTBe IperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroumxcst 1o 3a04HON (opMe 00yueHUsl BBITIOJIHEHWE KOHTPOJIBbHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYIL[ero KOHTPOJISl YCIIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHS] CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOPOe MO3BOJISieT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU W CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHNA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOyYUTb HABBIKA TOBBIIEHHUS
1po(eCCHOHATBHOTO YPOBHS.

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

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIUHE;

- MeToJWuecKUe YKa3aHHs T0 BBIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeToJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paToOpHBIX pabor.

11.5. MeToanueckre yKas3aHUSI [y OOydYarOIUXCsl 10 TIPOXOXKIAEHUIO TeKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TIpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroInXCsl, OCYIeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIUIIVHBIL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIEK[JMOHHBIX WM TIPAKTUYeCKUX 3aHATHSX, 3alljUTa OTYeTOB Mo sabopaTopHbIM paboTram.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMHElIHO TMPOWJEeHHbIM MpU YCIOBHUW CllauMd
oOyyJaromyMcss Ha MOMEHT TIpOBefleHUsI TeKYI[ero KOHTpOJisi He MeHee 25% srabopaToOpHBIX
pabor.

OOyuaroipecsi, MMeIOIIye aKaJeMUUYecKyl0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUMHBI WKW HeYZOBeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IyaIbHBIX KOHCYJ/IbTALIUH.

Pe3ynbraThl TeKylllero KOHTPOJSl YCIIeBaeMOCTH CIy)KaT OCHOBOM /il JOMycKa K
3K3aMeHy 110 Y4eOHOU AUCLUIIIHE BO BpeMsl IIPOX0XK/IeHHsI IPOMEXKYyTOUHOM aTTeCTaLlyH.

11.6. MeToanueckre yka3aHUs /il 0OyUYaroMIMXCs 10 TIPOXOKIAEHUIO TIPOMEXKYTOUHOMN
aTTecTaluu.

[TpomexxyTouHasi ~ aTTecTalss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHUe
MPOMEXXYTOUHBIX U OKOHUYATEe/bHBIX pe3yibTaToB 00ydeHus 1o aucuurimHe. OHa BK/IIOYAeT B
cebst:

- 9k3amMeH — ¢opMa OI[eHKM 3HaHWUM, TIOyYeHHbIX OO0yuaroluMcs B Mporiecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
TPUMEHSITb UX [/ pellleHus] MpaKTUueCKuX 3ajay. JK3aMeH, Kak TpaBUJ/IO, MPOBOJAUTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOIIO», «yZI0BJIETBOPUTEILHO», «HEYOBJIeTBOPHUTETHLHOY.

YcnoBus 1onycka K NDOMeXYTOYHOW aTTeCcTalrn




OO0s13aTeNIbHBIM YCJIOBUEM /ISl TIOMYYeHUs] [IOMyCKa K 3K3aMeHy SIBJISIeTCS YCTIelTHast
ciaya He MeHee 75% snabopaTopHbix paboT U He MeHee 50% KOHTPO/BbHBIX paboT. Jluija, He
BBITIOJTHUBIIIME /IaHHBIE YCJIOBUSI, HE JOMYCKAITCS K MPOMEKYTOUHON aTTeCcTallui U CUMTAKOTCS
UMEIIIMMH  aKafleMUUeCcKyr  3a/|0/DKeHHOCTb, KOTOPYH0 HeoO0XOJWMO  YCTpaHUTb B
yCTaHOBJ/IeHHbIe Kadheapoil CPOKH.

17151 IONy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMO/HUTSE ¥ 3amuTUTh 100% s1abopaTopHbIX paboT;
- BBITIOJTHUTB BCe MpelyCMOTPeHHbIe KOHTPOJIbHbIe PabOThI.

[Tpy HeBBITIOTHEHWHW XOTS1 ObI OHOTO W3 [AaHHBIX YCIOBUN MaKCHMasbHasi UTOTOBast
OlLleHKa, He3aBUCHMMO OT 0a/yioB, TIOJiyueHHbIX Ha SK3aMeHe, He MOJKeT TIpeBbIllIaTh
«Y JOBJIETBOPUTE/IBHO».

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHYeCKUX Bompoca (OLeHUBAKOTCS
MakcuMyM B 10 6a/i/ioB Kax[blii) M OfHY 3ajauy (orleHHMBaeTcs MakcumyM B 10 6asioB).
WroroBasi oueHka MO AUCLUIUIMHE (OPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX H
9K3aMeHAl[MOHHBIX 0a//IoB C TOC/IeAYIONMM TIePEeBOJIOM B  aKaZleMUUeCKyro IIKaiy,
Tripe/icTaB/eHHYt0 B Tabsutie 20:

Tabsmria 20 — I11kasa mepeBo/ia UTOrOBOM CYyMMBI 0a/IIOB B OLIEHKY

WToroBasi cymma basioB OreHka
85—-100 «OtnnynHo» (5)
70 — 84 «Xopoiio» (4)
55-69 «Y IOBNIETBOPUTETLHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)




JIvcT BHeceHUs1 U3MeHeHHH B pab0odyro MPOrpaMMy AUCLIMTITAHBI
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