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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TIIporpaMMy CIlelidajuTeTa I10 HallpaB/eHUI0 IIOArOTOBKY/ crnenuanbHocTh  25.05.03
«TexHnyeckas 3KCIUTyaTalus TPaHCIIOPTHOI'O pairoobopy10BaHMs»
HarpaB/IeHHOCTH/CrieLjiaau3aLiu «TexHnueckas 9KCIUTyaTalus PaZii03/1IeKTPOHHOTO
000py/J0BaHUS A3POTIOPTOB M BO3AYIIHBIX TPAcC». JUCIUIIMHA peanmm3yeTcs Kadeapoit «Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHUe Y BIMTYCKHUKA C/IeIyIOIIMX KOMIEeTeHLUA:

OITK-1 «Crioco6eH UCMoMb30BaTh OCHOBHBIE 3aKOHBI MaTeMaTHUKH, € JUHULIbI N3MepeHHUs,
¢dbyHJaMeHTa/IbHbIe TIPUHLIUIIBI U TEOPeTUUeCKHe OCHOBBI (PU3UKH, TEOPeTHUYEeCKO MeXaHUK»

Cojiep)KaHue AUCLUIUIMHBI OXBaThIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C TMpobemMaMu
o61elt pusuKy.

[MpernosaBaHve [AWCLUIUIMHBI TIpelyCMaTpuBaeT cjefyolive (OpMbl OpraHu3aluu
yueOHOTO TIpoLiecca: JIeKI[|H, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTpEeHbl Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPOJIb yCIIeBaeMOCTH, IIPOMEXKyTOUHasi arTecTaliusi B popme 3k3ameHa (1 — 3 cemecTp).

OOmasi TPyZ0eMKOCTb OCBOEHHS JUCLMIUIMHBI COCTaB/sieT 13 3aueTHBIX equHUL], 468
4yacoB.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



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.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kozgu
Kareropus (rpymma) Ko/ 1 HaumMeHOBaHWe WHWKATOpa
HauMeHOBaHUe
KOMIIeTeHLIUU JIOCTW>KeHUsT KOMITeTeHLIUU
KOMITeTeHLIUU
OIIK-1.3.1 3HaTb OCHOBHBIE 3aKOHBI
OIIK-1 CniocobeH
MaTeMaTUKH, eJUHULIbI U3MepeHUs],
WCII0/1b30BaTh
¢dbyHaMeHTa/IbHbIe PUHLUIBI 1
OCHOBHbI€E 3aKOHBI
TeopeTHyeCcKre OCHOBbI (PU3UKH,
MaTeMaTHKH, N
O TeOpeTUUeCKOM MeXaHUKU
AN OIIK-1.Y.1 ymeTb NpuMeHAThb (HPU3MKO-
Oo61enpodeccruoHaNbHbBI | U3MEpeHus, N
MaTemMaTUueCKWi amnmapar /Jisl pelleHust
e KOMIIeTeHL[U1 (yHaMeHTanbHbIe
3a/ja4 TeOPeTUYeCKOro ¥ NPUKJIaZHOI0
TIPUHLIUIIBI U
TeopeTHYecKue xapaxrepa
P OIIK-1.B.1 BiageTh HaBbIKAMU
OCHOBBI (PM3UKH, .
N VICTI0/Tb30BaHUs 3HaHUI MaTeMaTHKH,
TeopeTU4eCKon
(bU3MKU U MeXaHUKU TIPY pellieHUH
MeXaHUKU
ripoeCcCMOHA/IbHBIX 3a7lau

2. Mecto pucumniviHel B cTpykType Ol
IciuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOPeTEHHBIX 00YUYarOIIMUCS
1Py U3yUYeHUM CIeAYyHoLUX AUCLUTIINH:
-  «MaremaTika. AHaIUTAYECKasA FreoMeTpuUs U JIMHeHasa anreopay,
- «Maremaruka. MareMaTUUYeCKUU aHaInu3»,
- «Maremaryka. Teopusi BeDOSITHOCTEN ¥ MATEeMATUYECKAsA CTATUCTUKAY.
3HaHus, MOMy4yeHHble MPU U3YyUEHUM Marepuasa [JaHHOW AUCLIMILIMHBbI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU JAPYTUX JUCLIUIIIVH:
- «DJEeKTPOTeXHUKAa»,
- «MaTepuajioBeJieHIE,
- «DJIEKTPOHUKA».

3. OO6beM U TPYA0eMKOCTb AUCLIUTTAHBI
IanHble 00 00IleM oO0beMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZIOB yueOHOM
paboThI 10 JUCLMTIIMHE (U pacIipe/iesieH|e 3TOW TPYI0eMKOCTH 10 CeMecTpaMm) Tipe/iCTaB/ieHbl B
Tabsviie 2.
Tabsuija 2 — O6beM U TPYA0EMKOCTh AUCLIATITMHBI

Tpy[i0eMKOCTBb I10 cemecTpam
Nel | Ne2 | Ne3

Buy yue6HO# paboThI Bcero




1 2 3 4 5
O6was mpyooémKocmp OUCYUN/IUHBI, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (4ac)
H3 HUX yacoe npakmuueckoil N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 48 16 16 16
B TOM UHCJIE:
nekuyu (J1), (gac) 24 8 8 8
nipakTuueckue 3angrus (I13), (vac) 12 4 4 4
naboparopHele paboTsl (JIP), (dac) 12 4 4 4
KypcoBo# npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (4Jac) 27 9 9 9
CamocmosmeabHas paboma, Bcero (4ac) 393 155 119 119
Buo npomedicymouHoli ammecmayuu: 3a4et K3,
g JK3., JK3. JK3. JK3.
mbd. 3auet, sk3ameH (3auet, Juddd. 3ay, Ik3.) Sk,

4. CopepaHve JUCLUITIMHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMIIIMHBI IO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesibl, TeMbI JUCLIMTUIMHBI ¥ UX TPY/JOEMKOCTb MPHUBeIeHbI B Tabmie 3.

Tabnwvia 3 — Pa3fesnsl, TeMbI JUCIUITIMHBI, UX TPYI0EMKOCTh

Pasgesnbl, TeMbl AUCLIUTUIUHBI

Jlekiuu | T13
(wac) | (wac)

JIP | KIT/KP | CP

(uac)

(gac)

Cemectp 1

Pazgen 1. ®usnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. DyieMeHTbI KHUHEMaTUKH.
Tema 1.2. luHamMKKa MaTepyaJbHOU TOUKU U
TOCTYTIaTe/IbHOTO JIBV)KeHHsI abCOMIOTHO TBEPOTO
Tena.
Tema 1.3. 3aKOHbBI COXpaHEHUsI B MEXaHUKe.
Tema 1.4. [liHamMuyKa BpaljaTe/bHOTO JABUKEeHUS
abCOTFOTHO TBEP/IOTO TeJa.
Tema 1.5. TaroTeHue. S1emMeHTbI TEOPUU T10JIS.
Tema 1.6. PesiATUBUCTCKasA MeXaHUKa.

52

Paspgen 2. Kosie0anus 1 BOJIHBI.
Tema 2.1. 'apMoHUYeCKre KomeOaHusl.
Tema 2.2. 3aTyxatolue KosebaHusl.
Tema 2.3. BoiHyX/IeHHbIe KoJiebaHusl.
Tema 2.4. Yripyrve BOJIHBI.
Tema 2.5. [IpumeHeHue $hU3UKKU KojleOaHU 1 BOJIH B
TeXHUKe.

52

Pa3pen 3. OcHOBBI MO/IeKy/IAPHOH (U3NKHU U
TepMOAMHAMMKH.
Tema 3.1. MonekynsipHO-KUHETUYECKasi TeOpUsl
W/iea/bHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOZUHAMUKU.
Tema 3.3. PeasibHble rasol.
Tewma 3.4. [IpumeHeHre MO/IEKY/ISIPHOM (DU3UKHU U
TepMO/IMHAMUKY B TeXHUKe.

51

WToro B cemecTpe:

155

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.

40

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.

40




Pa3pen 9. ®u3uka aToMHOro0 sipa.
Tema 9.1. CBoiicTBa aTOMHBIX sifiep.
Tema 9.2. PaiioakTHBHBIN pacmaf,. 2 1 1 39
Tema 9.3. flnepHbie peakLuu.

Tema 9.4. DyileMeHTapHble YaCTHUL[bI.

Ntoro B cemectpe: 8 4 4 119
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 59 40 40
pucuuriiHel (TO)
[ToAroToBKa K TeKyllleMy KOHTPOJIO 132 59 40 40
ycrnieBaemocTH (TKY)
[ToAroToBKa K MpoOMeXXyTOYHOU 129 51 39 39
atrectaiuu (ITA)
Bcero: | 393 155 119 119

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

e.lanbook.com/book/
440105

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesnell.

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://

CaBesnbeB, U. B. Kypc obmieit ¢usvku. B 3 Tomax.
Tom 1. Mexanuka. Moneky/isipHas pu3mka: yueOHUK
nns BysoB / WM. B. CasenweB. - 20-e usf., crep. -
Cankr-Iletep6ypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.



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

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

Pescum docmyna: 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

Ne [TepeueHb BOmpocCoB (3a/au) AJ/1s1 9K3aMeHa Koz
/1 P P et & WHAWKATOpa
Cemectp 1

1 | Hasosute npeameT n3yuyeHvss KWHHEMaTHKHU. | OIIK-1.3.1




2 | JauiTe onpejeneHre MaTepUaJbHOM TOUKH. OIIK-1.3.1
Teno ABWKeTCSl U3 COCTOSTHUSI TIOKOSI C TAHTeHLMa/IbHbIM YCKOPEeHHeM

3 | a; = 4 M/C* ¥ HOPMAJILHBEIM YCKOPeHHeM d, = 3 mM/c’. Haiigute Bemmuuny | OTIK-1.Y.1
TI0JIHOTO YCKOPEHHsI Tesna a.

4 | IatiTe onpezieneHye abCOFOTHO TBEPAOMY TeJy. OIlK-1.3.1
[MpoaHanu3upyiiTe OTIWYUS  ClAeAyHOIUX (U3AYECKUX MOjesei:

5 abcomotHo TBépAOe Tenmo (ATT) u MaTepuanbHas Touka. [IpuBenuTe OMMK-1.Y 1
npyMep, B KOTOPOM OJHO U TO >Xe Tel0 BBICTyIaeT B KayecTBe
MartepuanbHOU TOUkU U ATT.

[TpoaHanu3upyiiTe xapakTep MPSIMOJIMHEHHOTO [BI)KEHUsS] Tena TI0

g | VI3BECTHOMY 3aKOHY JBIDKEHMS x(t) = 10 + 2t + 0,5t (m). Kakoit nyThb OMK-1.Y 1
TIPOMJeT Teso 3a yKa3aHHOe BpeMsi t = 2 ¢? ObocHyliTe NpUMeHeHHe o
3aKOHOB, UCIIO/Ib3y€eMbIX [J1s pellleHus] 3a/jauH.

7 | Chopmynupyiite niepBbiii 3ak0H HbrOTOHA. OIIK-1.3.1

8 OO6mbsicHUTe, Kak, COIJIaCHO BTODOMY 3aKOHY HbIOTOHa, 3aBHUCHUT OITK-1.3.1
YCKOpEeHUe TeJjla OT ero Macchl.

[TpuBenuTe mNpuMep, WIIIOCTPUPYIOLUN [eHCTBUE TpPeTbero 3aKoHa

9 OIlK-1.Y.1
HeroToHa.

KameHb n1e)XUT Ha JHe COCy[a, MOTHOCTBbIO TOTPYKEHHBIN B BoAy. Kak

10 | usMeHUTCA Cua JaB/ieHusl KaMHsA Ha JHO, ec/d CcBepXy HamuTb KepocuH | OITK-1.B.1
(KepocuH He cMeIMBaeTcs ¢ Bozioii)? OBOCHYHTe CBOM OTBET.

11 HasoBure, Kakoili 13 3akoHOB Kemnepa ycraHaBiuBaer (opmy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

12 | [laiiTe onpefiesieHye UMIYJ/IbCA Tejla KakK (U3MUeCKO BeJUYUHBI. OIIK-1.3.1

13 | Ha3oBure, Kakas (hr3nueckasi BeJIMUMHA Ha3bIBA€TCSI MOMEHTOM CHJIbI. OIIK-1.3.1
CpaBHUTe 3alMCh OCHOBHOI'O 3aKOHA JMHAMUKM /1/1s1 TIOCTYNaTe/IbHOTO U

14 | BpawarenbHOro ABwkeHus. Haviaute B3auMocBasu wmexay sStumu | OITK-1.Y.1
3aKOHaMH.

15 | CchopmymupyiiTe 3aKOH COXpaHeHHsI MOMEHTAa UMITY/IbCa. OIlK-1.3.1

16 | [aiite onipefesieHre paboThI KakK (DU3MUECKOMN BEJTUUHHBI. OIlK-1.3.1

17 | Chopmyaupyiite, UTO TakKoe MOIIHOCTb KaK (hr3rueckasi BeJMUKHa. OIIK-1.3.1

18 OOmbsicHATe, TIOUeMy I[eHTPOCTPeMUTebHAs CU/la TP BpAleHUH T10 OIK-1.Y 1
OKPY>KHOCTH He TPOU3BOJUT PabOTHI.

19 OObsicHWTe, B 4UeM COCTOUT pa3jMude MeXKAy KOHCEPBAaTUBHBIMH WU OIK-1.Y 1
HEKOHCEpPBaTHMBHBIMM CUJIAMHU.

Kakoii kopabnb [BWKETCS MejjieHHee TP OJMHAKOBOM MOILHOCTU

20 | ABuraTesis — Harpy)kKeHHbIM WIH HeHarpy»KeHHbIM? OOocHyirte cBoii | OITK-1.B.1
OTBeT.

21 | [atiTe onpejeneHre NOTeHLMAIbHOM 3Hepruy. OT yero oHa 3aBUCHUT? OIlK-1.3.1

2 OO6bsicHUTE, KaK pa6u0Ta KOHCEpBAaTUBHOM  CW/bl  CBf3aHa C OTTK-1.3.1
MOTeHLMabHOW SHEeprueil.

[TokaxuTe Ha MpyMepe TOHKOIO CTep>xHs AnuHou 20 cm 1 maccout 30 T,

53 | KaK MpUMeHseTcs Teopema [MTeliHepa A/ pacyéTa MOMEHTa WHEPLIUU OIK-1.Y 1
Tesl TIpU NepeHoce OCH BpallleHHs C CepeiHbI CTeP)KHS Ha OZUH U3 ero
KOHIIOB.

24 HazoBuTte ¢opMyny, MO KOTOPOM BBIUHC/ISETCS MOMEHT HMIYyJ/bCa OITK-1.3.1
abCoJTIOTHO TBEPOTO Tea. o
Kak BbluMcrisieTcsi KWHeTHYecKash SHeprusi BpailleHus abCo/roTHO

25 | tBépgoro Tena? CpaBHuTe c (opmysoi Asis KuHeThueckod sHepruu | OINIK-1.Y.1
MOCTYNaTe/bHOTO JIBUKEHUSI.

26 | CdhopmynupyiiTe ABa MOCTY/IaTa TEOPUH OTHOCUTETLHOCTH JDHInTelHa. | OITK-1.3.1




CrpaBejiMBa /i B CreluanbHOW Teopun oOTHOcuTenbHOCTH (CTO)
K/accuueckast (popMysia [jisi KWHeTHUYeCKoi sHeprud E = mv*/2? Ecu

27 OIK-1.Y.1
HeT, TO KaK paCCUYMTHIBAETCS] KWHeTHYeCKas SHeprusl Teja COIVIACHO
CTO?

28 | Kak cBsi3aHa 3Heprusi rapMOHMUECKUX KOyIe0aHUH C UX aMIUTUTY O ? OIIK-1.¥.1
CpenaiiTe BBIBOJ, T10 BOTIPOCY: KaK Oy/IeT U3MEHSITbCSI X0, MassTHUKOBBIX
YyacoB IPM HACTYIUIEHWM JIeTHUX JKapKUX [HeHd II0 CpPaBHEHWIO C

29 | XO0/I0AHBIMM 3UMHUMU [IHSMU, €CJIM Yachl yCTaHOBJ/IeHb! B HeyTeruiéHHOM | OITK-1.B.1
romelleHu (CTepkeHb MasiTHUKAa MeTa/lIMuecKui)? AprymMeHTHpyHTe
CBOM1 OTBeT.

30 | ChopmynupyiiTe omnpeziesieHHe BOJHBI. OIlK-1.3.1

31 OObsicHWTe pas3Muude MeXKAy TMPOJOABHBIMH W TIOMePeYHbIMU OIK-1.Y 1
MeXaHWYeCKMMU BOJIHAMMU.

32 | 3anummre ypaBHeHue Oeryiieii BOJTHBI. OIIK-1.3.1

33 | Ha3oBuTe, ueMy paBHa cpe/iHsisi 00bEMHAsI TIJIOTHOCTb SHEPTHUU BOJTHBI. OIlK-1.3.1
VcTouHMK 3ByKa M NMPUEMHUK JBWXKYTCS LPYI OTHOCUTEBHO Jpyra Co
CKOPOCTAMHM Uycm U Upp COOTBETCTBEHHO. CKOPOCTH 3BYKa B Cpefie paBHa

34 | 340 wm/c. IlpoaHanusupyite 3afady U orpezaenudre oTHocutenbHoe | OIIK-1.Y.1
V3MeHeHHe 4YacTOThl 3ByKa 3a cuéT 3(dekra [omnnepa. VICTOUHUK U
NPUEMHMK JABW)KYTCSI HABCTPeUY IPYT APYTY: Uuem = 40 M/C, Uy, = 60 M/C.

35 | Chopmynupyiite ipuHIu ['oireHca. OIlK-1.3.1

36 | Ha3oBuTe onpejeneHre nHTephepeHIIMUA BOJH. OIlK-1.3.1
Cdopmynmpyiite, UTo HasbiBaeTcsl CTosiueld BoMHOM. [IpuBeuTe puMep

37 M OIlK-1.¥.1
CTOslUel BOJIHBI.

38 | 3anuimmTe ypaBHeHUe COCTOSIHUS K/lea/IbHOrO rasa. OIIK-1.3.1

39 YKakuTe KOJMUECTBO CTereHel CBOOOABI Yy >KECTKOW JBYXaTOMHOM OIK-1.3.1
MoJieKysbl. C KaKUMU JBWKEHUSIMA OHU CBSI3aHbI?

40 | Yemy paBHa paboTa ra3a B ©30XOPHOM IIpoliecce OIlK-1.3.1

a1 OrneHuTe, YyBCTBUTEBHOCTh KAKOTO TEPMOMETPA BbILLIe — PTYTHOI'O WIN OIK-1.B.1
CMUPTOBOTO (TIPY MTPOYMX PAaBHBIX YCJIOBUSIX)? o

42 CpenaiiTe BbIBO/bI [10 XapaKTepy M3MeHeHUs TemMriepaTyphl rasa Ipy ero OIK-1.B.1
ObicTpoM pacmvpenyd. OTBeT MOSICHUTE.

43 | IlepeuncnuTte, U3 KAKMX YacTell COCTOUT TeIJIoBasi MalllMHa. OIlK-1.3.1
OueHuTe CUTyalLMIO: Karvid MaCISSHUCTOW >KUAKOCTU TIoMajaeT Ha

44 | TIOBEDXHOCTb  BO/JbI M PacTeKaercs, o0pa3ysi TOHKYI TUIEHKY. OIK-1.B.1
O6si3aTeslbHO /I 9Ta TJIEHKA 3aKpPOET BCIO TOBEPXHOCTb BOJBI?
OO6ocHYyiTe CBOM OTBET.
OnieHuTe cutyaruio. UTo 00XKUTaeT KOXKY CHIbHee: BO/ia WU BOJSTHOU

45 | map oZiMHAKOBOM MacChl TIPY OJIHOM U ToM ke Temrieparype? O6ocHyite | OIIK-1.B.1
Bamu otBer.

Cemectp 2

46 Coopmynupyiite 3akoH KyoHa M 3aKOH COXpaHEHHS! 3JIeKTPUYECKOIro OIK-1.3.1
3apsza.

47 [avite omnpejeneHWe BeKTOpa HalpsUKeHHOCTM M MOTeHLMasa OIK-13.1
3/71eKTPOCTaTAYeCKOro IoJsl.

48 Cdopmynupyiite TeopeMmy ['aycca A/l 37€KTPOCTaTUUECKOTO TIOJiS B OIK-1.3.1
BaKyyMe U B JU3JIeKTPUKaX.

49 Ob6mbsicHuTe (hU3UYECKU CMBIC/ LMPKYJ/ISILIMKA BEKTOpa HarpsKeHHOCTU OMK-1.Y 1

3/1eKTPOCTAaTUYECKOrO IO/ U JOKa)KUTE ero MoTeHLMaIbHbIA XapakTep.




50

[Ipoananu3upyite, KakK MW3MEHUTCS CWja B3aUMOJEUCTBUS [IBYX
TOYEUHbIX 3apsijOB MPU UX [EepeHeCeHWH U3 BaKyyma B OJHOPOJHBIN
JKUJIKUM IUDJIEKTPUK.

OIIK-1.¥.1

51

CpaBHI/ITe pacripeaesjieHre 3apsaa0B B IIPOBOJHHWKAX U JWU3/IEKTPHUKAX TMPH
MoMeleHr MX BO BHEIIIHee 3/IEKTPOCTaTUUeCKOoe 11oJ1e.

OIIK-1.¥.1

52

OueHuTe CUTyalLMIO: He3apshKeHHbIM —L[e/IlbHOMeTa//TMUeCKUd  11ap
TIOMeCTU/IM B OJHOpPOJHOE BHeIIHee 3jeKTpuyeckoe mose. Kak
M3MEHSITCSI CUJIOBBIe JIMHUM T10J1s1 BHYTPY U CHapy»xu 1apa? O6ocHyiiTe
OTBeT.

OIIK-1.B.1

53

PaccunraliTe HanpsHKEHHOCTb Y TOTEHL[Mal 371eKTPOCTaTUYeCKOro MOJIst
B LIeHTpe KBaJlpaTta, B BepLIMHAaX KOTOPOIO HAaxXOJATCH YeTbIpe
OIMHAKOBbIX TOUYEYHbIX 3apsia no 2 HK, ec/in cTOpoHa KBajjpaTa paBHa
10 cm.

OIIK-1.¥.1

54

OreHnTe eMKOCTb 0OaTaped KOHJEHCATOPOB, COCTOsIIed M3 Tpex
10C/1e0BaTe/IbHO COeJMHEeHHBIX IVIOCKUX BO3ZYILUHBIX KOH/EHCaTOpOB
eMKOCTbI0 10 MK® Ka)KIpld, eC/id TIPOCTPAHCTBO MEXAY OOK/IafKaMu
OJJHOTO M3 HUX LeJIMKOM 3aIl0/IHUTh AU3IeKTPUKOM (€=3).

OIIK-1.B.1

55

[Mpensio>kuTe  TeopeTHueckoe  0OOCHOBaHME  MeTOZA  pacyeTa
pa3BeTB/IEHHbIX 37IeKTPUUYEeCKUX Lierel ¢ momolibko rpasua Kupxroda.

OIIK-1.B.1

56

OueHuTre B/MSIHUME BHYTPEHHErO COIPOTHB/IEHWS MCTOYHMKA TOKAa Ha
KIT[] 3amMkHyTOM »3mekTpuueckod uernu. IIpeayoxure criocobbl ero
TIOBBILIIEHMUS.

OIIK-1.B.1

57

PaccuuTaliTe cuy ToKa KOPOTKOTO 3aMbIKaHusl UcTouHUKa ¢ D/JC 12 B,
eCId TMpY TOAK/IKYEHUMM K HEeMYy pe3rCTopa C COmnpoTvBiieHHeM 5 OMm
CHJIa TOKa B 1Iery cocTaB/isgeT 2 A.

OIIK-1.¥.1

58

OueHuTe TJIOTHOCTh TOKA B MeJHOM NPOBOJHUKE CeueHueM 2 MM?2, eC/iv
3a 1 MUHYTY Uepe3 ero rorepeyHoe ceueHue CTabU/ILHO TTPOXOAUT 3apsi
120 K.

OIIK-1.B.1

59

Paccuuratite KII[] ucrounuka Toka ¢ JB/JC 12 B U BHyTpeHHUM
coripotuBiieneM 1 OwmM, ewM OH TWMTaeT BHEIIHIOW LeTb
coripoTtuBieHreM 5 Owm.

OIIK-1.¥.1

60

Cdopmynupyiite 3akoH buo-CaBapa-Jlariaca v 3akoH Amriepa.

OIIK-1.3.1

61

[Haiite oripefiesieHde  sSIBJ€HHS  37IEKTPOMArHUTHOW WHAYKIUH U
chopmynupyiite 3aKkoH Dapajesi.

OIlK-1.3.1

62

[MpoaHanu3upyiiTe  XapakTep [BWXeHUs  3apsOKeHHOW — YaCTULIbI,
B/JeTaKllleli B OJHOPO/JHOE MarHUTHOe ToJjie TOJ OCTPhIM YIJIOM K
CUJIOBBIM JIUHUSM.

OIIK-1.¥.1

63

CpaBHUTe MarHWTHbIE CBOWCTBA Jua-, Napa- U (eppoMarHeTHKoB. Kak
OHU BelyT ce0si TIpM TIOMEIlEHWH BO BHeIIHee HEeOJHOPOZHOe
MarHuTHoe rosie?

OIlK-1.¥.1

64

OLleHWTe CUTYyalldi0:  CBEPXIMPOBO/AIIee
HapacTallljee BHEIIHee MarHuTHOe —TIOJie.
MarHUTHBIM TIOTOKOM CKBO3b IUIOIIA/lb,
O6ocHyi#iTe OTBeET.

KO/bLIO TOMELIAlT B
Uro mnpowusoiper C
OrpaHUYeHHYH0 KOJIbLOM?

OIIK-1.B.1

65

[Mpeayioxkute (usnueckoe 000OCHOBAHHE BO3HHUKHOBEHUSI BHUXPEBBIX
TOKOB (TOKOB ®YKO) B MaCCHBHBIX MPOBOJHUKAX U HA30BUTE CIIOCOOBI
60pBOBI C TTOTEpPSIMU YHEPTHM B MarHUTOIIPOBO/IAX.

OIIK-1.B.1




66

PaccunraliTe MarHUTHBIM MOMEHT KPYrOBOrO BUTKa paguycom 10 cwm,
eCJIM CHJIa TOKa B HeM COCTaBiisieT 2 A.

OIIK-1.¥.1

67

OueHuTe paJuyC KPUBU3HbI TPAaeKTOPWMM MPOTOHA, BJIETAlOLero Co
ckopocThio 10° M/C B 0IHOPOIHOE MarHUTHOE 1oJie ¢ UHAyKIuen 0.5 Tn
repreHAUKY/ISIPHO TMHUSAM UHAYKLWH.

OIIK-1.B.1

68

Ornpezenvre CUly, C KOTOPOW OJHOPOJHOE MarHUTHOE MoJie UHAYKLen
0.1 Tn pelicTByeT Ha MPAMOW MPOBOAHUK AAMHOU 20 CM C TOKOM 5 A,
pacmno/ioKeHHbIU 1of, yryioM 30° K TMHUSIM TI0JISL.

OIIK-1.¥.1

69

Paccuuratite 3/1C caMOMHIYKIMY B KaTyllIKe UHAYKTUBHOCTHIO 50 MI'H
TIPY paBHOMEPHOM yObIBaHWH CHJIbI TOKa oT 10 A o 2 A 3a 0.1 c.

OIIK-1.¥.1

70

OueHuTe 5Hepryvr0 MarHUTHOTO TI0JIS COJIEHOMJA UHAYKTUBHOCTBIO 0.2
I'n, ecsiu cua Toka B HeM paBHa 3 A. Kak U3MeHUTCS 3Ta SHeprus rpu
BBe/IeHWH JKeJIe3HOI'0 Cep/ieuyHrKa?

OIIK-1.B.1

71

Cdopmynupyiite cucremy ypaBHeHHUI Maxkcsesia

3JIEKTPOMArHUTHOT O I10JIA B I/IHTEFP&J’IBHOIZ (1)opMe.

J1st

OIlK-1.3.1

72

OObBsICHUTe TIOHSTHE «TOK CMeIljeHHs» U (U3NUecKyl TPUYMHY, TI0
KOTOpOH 3T0 TIoHsTHe Ob110 BBefeHo k. K. MakcBesiom.

OIIK-1.¥.1

73

[Haiite ompeseneHre TIOHATHIO KOTePeHTHOCTH BOJMH M Ha30BUTE
yCJIOBUS, HeobOxouMbIe JIST HabJroIeHust CTallOHAPHOM
VHTep(epeHIMOHHOU KapTHHBI.

OIIK-1.3.1

74

Cdopmynupyiite npunHuun ['toiirenca-Ppenens.

OIlK-1.3.1

75

CdopmynupyliTe TmoHsATHE [AucTiepcud cBeTa. OObBsCHUTE B YeM
3aK/IFOYAeTCsl  pa3Muve  MeXAy HOPMa/JbHOM W aHOMasbHOM
Jucrnepcuren.

OIIK-1.3.1

76

[Mpoananu3upyiiTe AubpakLUMOHHYI0 KapTuHy ®payHrodepa Ha OJHOMI
menu. OT Kakux (pU3N4ecKUx rapamMeTpPoOB 3aBUCUT YTJIOBOE MOJIOXKeHHe
IUPPaKLMOHHBIX MUHUMYMOB?

OIK-1.¥Y.1

77

CpaBHI/ITe XdPdKTepPHUCTHUKU €CTeCTBeHHOI'0, YaCTUYHO I10/IAPU30BAHHOI'O
U TIJIOCKOITIOJ/IAPHU30BAHHOT'O CBETA. O0OBsCHUTE CyTb 3aKOHda Mantoca.

OIIK-1.¥.1

78

OOBsICHUTE MNMpUYKUHY BO3HHMKHOBEHUSA 0OBIKHOBEHHOT' 0 u
HEeOOBIKHOBEHHOI'O J'Iy‘-IEI‘/JI Mpu ABJIEHUN ABOﬁHOFO JIyyueripejIoMJ/IeEHUsA B
OINTUYECKH aHM30TPOIMTHBIX KPHUCTa/l/IaX.

OIIK-1.¥Y.1

79

OueHnTe CUTYaILMIO: Ha TIOBEPXHOCTh CTEK/ISTHHOTO 00BeKTHBa HaHeCceHa
TOHKasl Tpo3payvHas IieHKa. Kak rmozobpaTh ee TOMIMHY U TOKa3aTesb
TIpesIOMJ/IeHUs 1 peau3aliiy "TpOoCBeT/IeHUs ONTUKU''?

OIIK-1.B.1

80

[Tpenno)KuTe ONMTHUUECKUM METO[| IKCTIePUMEHTA/bHOTO Orpefe/ieHus
KOHLIEHTpAL[UM ONTUYeCKU aKTHBHOIO BelllecTBa (HaripuMmep, pacTBopa
caxapa).

OIIK-1.B.1

81

PaccuuTaiiTe ONTUYECKYIO Pa3HOCTb XO/la /IByX KOT€PEeHTHBIX CBETOBBIX
BoMIH yHOM 600 HM, ecii Ha 3KpaHe B TOYKe MX Hal0XeHWs
HaOJrojaeTcst TpeTuii MHTep(hepeHLIMOHHBIN MaKCUMYM.

OIIK-1.¥.1

82

OueHuTe MUHUMA/bHYIO TOJIIMHY MbLIbHOW MyieHKH (n = 1.33), mipu
KOTOpO# oHa Oy/ieT Ka3aThcs KpacHou (A = 650 HM) npy Hab/IIOIeHUH B
OTPa’KeHHOM CBeTe I10/] HOpMa/ibHbIM YTJIOM Ma/leHusl.

OIIK-1.B.1

83

PaccuuratitTe nepuo/, qudpakLMOHHOMN pelleTKU, ecyiv AudpaKL¥OHHbIN
MakCHMyM BTOPOTO NOpsiJKa /i1 MOHOXPOMaTU4YeCKoro CBeTa C JJIMHOM
BosiHBI 500 HM Hab/oaeTcst oz, yriaom 30°.

OIIK-1.¥.1




84

OuennTe HaMOOJIBILINI TTOPSIZIOK CIIEKTPa, KOTOPBIA MOXKHO HaOMIOATh C
TIOMOLLbIO U(PPaKLMOHHOW pellieTKH, uMetorrieid 500 TpruxoB Ha 1 MM,
TIpYU OCBEILleHNY ee CBETOM C JIJTMHOM BOJIHBI 550 HM.

OIIK-1.B.1

85

PaccuuraliTe = WHTEHCHMBHOCTb  IJIOCKOTIOJIIPU30BaHHOTO  CBeTa,
TMpOLLIe/IIIero 4epe3 aHaau3arop, eCAu Yrojl MeXAy IUIOCKOCTSMU
MosIpU3aliMy  MoJisipyU3aTopa W aHa/iM3aropa  cocrasiaseT  60°.
VHTeHCHMBHOCTh Majarolllero Ha TMOJSPU3aTOP eCTeCTBEHHOro CBeTa
pasHa Iy.

OIIK-1.¥Y.1

86

Ouenute yron bprocrepa fi/1s1 TpaHULIBI pa3zesia Cpefi «BO3AyX — CTEKJIO»
(nokaszarens mpenomsieHusi cteknaa n=1.5). [lox Kakum yrjiom cCBeT
JO/DKEH TaJaTb Ha TIOBEPXHOCTh, UTOOBI OTPa)KEHHBIM Jyd ObLI
TIO0JTHOCTBIO MO/ISIPYU30BaH?

OIIK-1.B.1

87

O1eHUTe YaCTOTy 3/IeKTPOMAarHUTHOW BOJTHBI B BaKyyMe, ec/ii eé JjivHa
BOJIHBI cocTaBiisieT 3 cM (guanazoH CBY). B kakux eaunuiax CU
Y3MepsieTCsl BOJIHOBOE YMCJIO J1Jist 3TOU BOJIHBI?

OIIK-1.B.1

88

PaccuuraiiTe (a30oByH0 CKOPOCTh 3/1€KTPOMarHUTHOM BOMHBI B
HeMarHUTHOU cpezie (U=1), AU3MEKTpUUYECKasi TPOHUIAeMOCTb KOTOPOM
€ =4,

OIIK-1.¥.1

89

OtleHuTe paspelarollyr0 CrnocoOHOCTh  AM(PaKIMOHHOW — peIieTKH
IMPUHOK 2 cM, uMerolled 250 IITPUXOB Ha MWUIMMETP, B CIEKTpe
BTOPOTI'O TIOPsiZIKa.

OIIK-1.B.1

Cemectp 3

90

Yro Takoe abCO/IFOTHO YEPHOE Tes0?

OIIK-1.3.1

91

Bo CKO/MbKO pa3 M3MEHUTCS] MOTOK HEPrUu OT HUTU HaKaluBaHUs
JlaMIibl, €C/I YABOUTb ee Temreparypy? OOocHylTe Ball OTBeT,
onupasick Ha 3aKoH Credana-bonbijmaHa.

OIIK-1.¥.1

92

OObBsICHUTe TIPUHLWIT K3MepeHUs] TeMITepaTypbl Tejla C TIOMOILBI0
OINTHUYECKOro NMUpOMeTpa.

OIIK-1.¥.1

93

UTto Ha3biBaeTcs BHEITHUM (oTo3(hdekTomM?

OIIK-1.3.1

94

MokeT 11 BUJUMOe u3/ydyeHre BbI3BaTh (OTO3((deKT B miacTuHe U3
MeTasula, paboTa BbIXoJ@a KoToporo paBHa 3.5 3B? OG6ocHyliTe CBOH
OTBeT.

OIIK-1.B.1

95

OOBaCHUTE MMPpUYUHY BO3HUKHOBEHHUA TOPMO3HOI'O PEHTre€eHOBCKOI'O
H3/1y4YeHus.

OIIK-1.3.1

96

®otoH ¢ pgruHOM BoiHBI A = 97,04 mM paccessicsi Ha HEIO/JBUXKHOM
snekTpoHe Tof yriaom 6 = 90°. Ilpeanoxure criocob ompeseneHus
OTHOCUTE/IbHOTO  U3MEHeHWs  J/IMHbl  BOJIHBI  (QOTOHA  TpHU
KOMITTOHOBCKOM paccesiHuU. PaccuuTaiiTe ero Be/IMUMHY B yKa3aHHOM
ciayyae. KOMNTOHOBCKas JIiHa BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

97

OmummTe, YTO MpejCTaBiseT coboil aToM B paMKax Mozenyd TomcoHa.
Kakue ocHOBHbIE HE/IOCTaTKU JIaHHOU MOZesin?

OIlK-1.3.1

98

ATOM BOZOpOZAa HAaxXOAWUTCA B OCHOBHOM COCTOSIHMW. KakoW [J/IMHBI
BOJIHbI W37TyUeHHe MOJKeT HCTYCTHUTh AaHHbIA aToM? OO6GOCHYyHTe Balll
OTBET, UCM0JIb3ys mocTynaThl bopa.

OIK-1.¥Y.1

99

B ueMm cocTourt rumnoresa fie bpoiins?

OIlK-1.3.1

100

OObsicHUTE, TIPU KaKUX YCJIOBUSIX MUKPOUYACTHILIbI TIPOSIBJISIOT BOJTHOBBIE
cBoiicTBa. [IpuBeauTe pUMepkl, MOATBEPXK/AaroL{1ie BOJIHOBbIe CBOMCTBA
YyacTHIl.

OIlK-1.3.1

101

KakoB ¢hr3uueckuii CMbIC/T BOJTHOBOM (PYHKIHHN?

OIIK-1.3.1




102

CpaBHute AnvHy BoHbI e bpouns s mapuka maccod my = 0,2 T 1
NPOTOHA Maccoit m, = 1.67*10% Kr, UMEIOIIMX OJMHAKOBLIE CKOPOCTH V.

OIIK-1.¥.1

103

Kakum 00pa3oM SHeprusi «HyJ/eBbIX KoyiebaHWil»  KBAaHTOBOIO
rapMOHMYECKOr0  OCOWIISATOpa  CBsi3aHa  C  COOTHOLIEHWEM
HeorpeesiéHHOCTel ['eli3eHbepra?

OIIK-1.¥Y.1

104

HOC‘II/ITaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXXET HAdXOAUTbCA B OCHOBHOM
COCTOSIHMU B dTOMeE.

OIIK-1.¥.1

105

[TocuuTaiiTe, CKO/JLKO 3/IEKTDOHOB B aroMe, y KOTOpPOTO LIeJTMKOM
3amo/iHeHa BHelHsiss 2p-000/0uka. ATOM Kakoro BelecTBa HMeeT
TaKyH0 3JIeKTPOHHYIO KOH(GUTYpaLUi0?

OIIK-1.¥.1

106

MukpouacTulia 3anepra B 0HOMepPHOW MOTeHLUAIbHOU siMe IIIMPUHOM |
c OeckOHEUHBIMM CTEHKAMH U HAaXOAWUTCS B COCTOSIHUM C KBAaHTOBBIM
yrciioM n = 1. [lokaxkuTe, Kak OmNpeJeNuTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTh OOHApy)KUTh MMKPOYACTHLy MaKCHMasbHa.
HaligyTe Ux B yKa3aHHOM C/yuae.

OIIK-1.B.1

107

Kakum MoKeT OBbITb CITMH YaCTHI], KOTOPbIe OMHUCHIBAIOTCS CTaTHCTHKOMN
®epmu-/yvpaka? [IpyBesuTe npuMepsbl TaKUX YaCTUL.

OIlK-1.3.1

108

OObBsICHUTe, UYeM OT/IMYaeTCs XapaKTep 3aroyiHeHHsl COCTOSTHUN

KBAaHTOBOM CHCTEMbI (I)epMI/IOHaMI/I 1 6030HAMM.

OIIK-1.3.1

109

CornocTaBbTe CBOMCTBA CIIOHTAHHOTO M BBIHYKJEHHOTO M3/TyUeHHs.

OIIK-1.¥.1

110

[Tpegnoxute TeopeTUYecKoe ob0CHOBaHue, Kak  M3MEHHUTCS
TIPOBOJJUMOCTh KPEMHHEBOTO 00pa3ija, €CM B HEro BHEJPUTH
HeOO/bIIIoe KOJMYECTBO WHWEBOW mpuMecH? BaseHTHOCTh KpeMHHS
paBHa 4, BaJIeHTHOCTb UHJUS — 3.

OIIK-1.B.1

111

OnuminuTe IPUHIUI PabOTHI J1a3epa 1Mo TPEXYPOBHEBOU CXeMe.

OIIK-1.3.1

112

Jlazep paboTaeT MO TPEXYPOBHEBOW CXeme. ODHEpPrusi OCHOBHOTO
coctosinus E; = -8 3B, 3Heprus Bo30y>Xq€HHOTO coctosiHus E, = -5 3B,
SHeprus MetactabuibHOrOo coctosHus Es;= -5.2 3B. Ornpenenurte giuHy
BOJIHBI, HA KOTOPOU MPOUCXOAMT pabouee U3IydyeHue.

OIK-1.¥Y.1

113

Kakasi uvactuija HasbiBaeTcds  (oHoHOM?  Kakum
pacripefieJieHeM OIMUChIBAIOTCS (POHOHDI?

KBAHTOBBIM

OIIK-1.3.1

Bomnpocsr (3azaun) asist 3aueta / qudd. 3aueTa rpecTaB/ieHbl B Tabuie 16.

Tabsmiia 16 — Bonpockl (3agaun) /st 3adeta / audd. 3auerta

Ne n ( ) b Koz
epeueHb BOIIPOCOB (3azau) A/ JudepeHIIMPOBaHHOIO 3ayeTa
/1 P P Ad) R A peHiup WHMKaToOpa
YyeOHbIM I171aHOM He TIpe/lyCMOTPEHO
[TepeueHb TeM [isi BBITIOJTHEHHUS] KYPCOBOT'O MPOEKTa/ KypCOBOUM PabOThI Mpe/iCTaB/IeHbI B
Tabne 17.

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

Ne /i1

KypCOBOM paboThl

[TprMepHBIii TIepeyeHb TeM /J1s1 BBITIOJIHEHHsI KypPCOBOT'O TIPOeKTa/

YueOHBIM IJITAHOM He MpelyCMOTPEHO

Boripockl g1 mpoBefjeHHsI TIPOMEXYTOYHOW aTTecTaldd B BHUJAE TeCTUPOBAHUs
Tipe/icTaB/ieHbl B Tabuie 18.

Tabsurja 18 — ITpuMepHBIii TIepeueHb BOITPOCOB /I TECTOB



Ne . Kop,
[IpumepHbIY NepeyeHb BOMPOCOB /i1 TECTOB
n/n HMHJIMKaTopa

Kakasi Oyzer TpaeKTopwsi y YacCTWL[bl, [BWDKYIIENHCS PaBHOMEDHO C
TIOCTOSIHHBIM 10 BeJIMYUHE YCKOPEHUEM.
1) IIpsimast muHUA

1 | 2) JIunus c nepernbom OIlK-1.Y.1
3) ITapabosa
4) OKpY’>KHOCTh
Otsert: 4
Onpenenvre, Kakas W3 NpPe/CTaB/Ie€HHBbIX (HU3UUECKHUX BEeIUUMH HMeeT
eIMHNMLly U3MepeHus], COBNAAoIYI0 C eJUHULIeN N3MepeHUs] CUJIbI.
1) mmnynbe

2 | 2) YckopeHue OIIK-1.3.1
3) Bec
4) YroBasi CKOpOCTb
Otsert: 3
Yo mpou3ouET rocae abCoMFOTHO HEYIIPYroro yjapa YacTHL] MacCaMu
m, = 4m, U C KUHeTUUeCcKUuMu 3Heprusimu T, = 6T,. Hactuua c Maccoit
m,; /iBUrasach BIIPaBO, a YacTHL[a C MacCOM M, — HaBCTpeuy yacTHLe C
Maccoi m,.

3 | 1) YacTturpl OyAyT ABUTaThCS BIIPABO OIIK-1.B.1
2) Egunas yactuiia OyJieT JBUTaThCs BJIEBO
3) YacTuiipl OyIyT IOKOUTHCS
4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIOJ/IOXKHBIE CTOPOHBI
OtBer: 2
[Ipoananu3upyrTe, Kakol OTBeT SBJSIeTCS IMPaBUIbHBIM Ha BOIMpPOC:
«YeMy paBHa CyMMa BHYTPEHHUX CWJ, [eHCTBYIOIIUX MEXJYy TelaMu
3aMKHYTOW MeXaHU4eCKON CUCTEMBI?»

4 1) VI3meHeHNIO SHepPryuy CUCTEMBbI OIK-1.B.1
2) Hymo
3) I3MeHeHuIO UMITyJ/IbCa CUCTEMBI
4) Y CKOpeHHI0 LJeHTpa MacC CUCTEeMbI
OtBer: 2
Uro mnpousouzeT ¢ MOMEHTOM HWHEpPLUU CBUHLOBOTO LAIMHAPA
OTHOCUTE/IbHO OCH, COBMAJAlolleill C ero reoMeTpuyeckod OChbIO
CUMMETPUH, eC/IA LATUHAP CIUTIOLUTD B IUCK?

5 1) He n3menurcs OMK-1.B.1
2) YBenmuuTcs
3) CoxpaHutcs
4) CtaHeT paBHbIM HYJIO
OtBer: 2
YKakuTe BepHYI 3aluCh YpaBHEHWs [AWHAMUKMU BpallaTeJbHOIo
JIBIDKEeHUS.
DM=Jw

6 |[2)e=M/ OIIK-1.3.1
3)M=L-w?
4) L =r-p-sina

OtBeT: 2




YKaxkute, ueMy paBeH MOMEHT MHEPIMM TOHKOro oOpydya Maccoii m u
paauycar.

1)J=m-1%12

2)J=m-1?%2

3)J=m-1?%3

4)J =m-r?

OrtgerT: 4

OIlK-1.3.1

Bribepute ¢pa3y, COOTBETCTBYIOIL[yIO TIepBOMYy 3akOHY HblOoTOHa:
«[TepBbIli 3akOH HbIOTOHA yTBEp)KJaeT. . .»

1) ®akr cyiiecTBOBaHHUS aOCOJ/IFOTHOTO IBV)KEHUS

2) Cy1ecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCUETa

3) ®akT CcyliecTBOBaHMsI HEMHEPLMaIbHbIX CUCTEM OTCYETa

4) ®axT CyLeCcTBOBaHUs NTPUHLIUIIA OTHOCUTEIBLHOCTH ["anumnes

Ortser: 2

OIIK-1.3.1

PaccuuraiiTe BenMUMHY MOJYJiSi MaKCUMaabHOW BEJIMUMHBI yCKOPEHUS
TOUKH, JBW)KEHHEe KOTOPOI OMUChIBaeTCsl ypaBHeHUeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-1.¥.1

10

Bribepute dopmyny, onpeensolyl0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3)v=kA

4Hv=owk

OtBert: 4

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHOM CHJIbI TI0 3aMKHYTOU
TpaekTopuH (110 Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUIM TIOTEHLIMATLHOW SHEPTUn

2) IlponopioHanbHa NpUpaLLeHUI0 KHHeTUYeCKOW SHepruu

3) PaBHa HyJt0

4) 3aBUCUT OT CKOPOCTH JBHKEHUSI

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeumc/ieHHBIX (U3MYECKUX BEJIWYMH HMeeT pa3MepHOCThb
(xkr-m)/c??

1) MomeHT cubl

2) MomeHT uHepLH

3) MoMeHT ummnyJibca

4) Cua

OtBeT: 4

OIIK-1.3.1

13

Korpa TaHreHnmaspHOe yCKOpeHHME paBHO HYJIIO, a HOpPMaJbHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBM)KEeHNe Ha3bIBaeTcCs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMeEpHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOIMHENHBIM

4) PaBHOMepHbIM BpalljeHueM

Otsert: 4

OIlK-1.3.1




14

Bribepure mpaBusbHbI OTBeT. Kak M3MeHseTCS MOAYJ/b CKOPOCTH TpU
MPSIMOJIMHEMHOM JIBV)KEHWU, €C/IM 3aBUCHMMOCTb TMPOMIEHHOTO TeJI0M
IIyTU OT BpeMEeH! 3a/laHa ypaBHeHueM: S = 4 + 15t% + 37

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHAMYM

3) Bo3pacraer

4) OcTaéTcs NOCTOSSHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BbIunc/isseTcss MOMEHT WHepLIMK MaTepuaibHOU TOUKH?
1) J=m-1%3

2)J=m-1¥/12

3)J=2-m1%5

4)J =m-?

OtBeT: 4

OIIK-1.3.1

16

Kak cooTHOCSTCSI MOMEHTBI UHEPIUM JUcKa JA U uiMHApa Jii, KoTophle
VIMEIOT PaBHbIe MacChl U paZiuyChl?

1) Jp=Ju

2)Jn > i

3)Jn>2-Ju

4) Jn > Juy/2

OrtgeT: 1

OIIK-1.¥.1

17

Hatinute oTHOIlIeHWe mpou3BeAeHHBIX padot (A,/A,), ecu ABa AKWCKA C
paBHBIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyuuBaroT U3
COCTOSIHUSI TIOKOS1 0 O/JUHAKOBBIX YTJIOBBIX CKOPOCTEIA.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1

18

Kakoi1 yuéHslii co3zjan crielianbHyr0 Teoprto oTHocuTesnsHoCcTH (CTO)?
1) l'anuneit

2) DUHILITeNH

3) JlopeHrj

4) bop

Ortser: 2

OIlK-1.3.1

19

Bribepute ypaBHeHUe, OMUCHIBAKOIIee TapMOHUUYECKHe KOieOaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

4) x = 0,05-arctg(2t70,5)

OtBer: 2

OIIK-1.3.1

20

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

1) o >> ,

2) 0> W,

3) =R,

4) 0 << w,

OtBerT: 3

OIIK-1.3.1




21

Bribepure, Kakast hr3nyeckasi BeJIMUMHA U3MEHSIETCS IO BO3/IeMCTBHEM
CWJIbI Ha TeJIO COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT WHepIuu

Otser: 2

OIlK-1.3.1

22

Bribepute, B Kakol cucTeMe Tesl IMOJIHbIA MOMEHT HUMITYJIbCa OCTaeTCs
MIOCTOSTHHBIM.

1) 3aMKHyTOM

2) HezaMkHyTOH, Ile CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

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

4) He3zamkHyTOU

Ortser: 1

OIIK-1.3.1

23

Ykaxkure, paboTa KakOW W3 TIEPEUMCIEHHBIX CWJI paBHA HY/IIO TIPH
3aMKHYTOU TPaeKTOPUU JIBW)KEHHSI Tesa.

1) Bsiskoro TpeHus

2) Cusibl TpeHUsI KaueHUst

3) TarorteHus

4) Cubl TPeHUs] CKOTbKeHUsI

Otser: 3

OIIK-1.3.1

24

YeMy paBHa BeJIMUMHA YCKOPEHUs1 CBOOOHOTO TajieHUs1 g Ha BBICOTe Ha/
TIOBEPXHOCTBIO 3eM/IM, pPaBHOM paauycy 3emnu? BemuuwHy g BO/IM3M
TOBEePXHOCTH 3eMJIM MPUHATbL 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.¥.1

25

[TpoaHanu3upyiite, Kak U3MEHUTCS Mepro/ KosebaHWii MaTeMaTHuecKoro
MasiTHUKa, eC/Id JJIMHY ero MoJBeca yBeJnuuTh B 9 pas, a Maccy rpysa —
yYBe/IMYUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) YmenblunTcs B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OueHurTe 3/1eKTPOEMKOCTh TJIOCKOTO BO3JYILIHOIO KOH/|€HCaTopa, eCiIu
paccTosiHue MeXJy ero oOKiagkamMu yBequuuTb B 9 pa3, a ob6sacTb
MeXXy 00K/IaIKaMU 3a/IUTh JUCTU/UTMPOBAaHHOM BOoH (& = 81).

1) YMeHnbmTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBwure BeliecTBa, KOTOPbIe MPU OOBIUHBIX YCIOBUSX MPAKTHUYECKU He
TIPOBOJST 37IeKTPUYECKUM TOK.

1) IIpoBogHUKHU

2) ITonynpoBogHUKH

3) [lnatunHa

4) JrsneKTpuKu

Otsert: 4

OIlK-1.3.1




Kak HampaB/ieHbI CHUI0BBIe JIMHUU HAaNPSDKEHHOCTH 3JIEKTPOCTaTUYeCKOT0
10715, CO3/IJaHHOT'O0 TOYEUHBIM OTPHULIATE/IbHBIM 3apsiioM?
1) 3akpyumuBarOTCsi BOKPYT 3apsijia

28 | 2) K 3apsny OIlK-1.3.1
3) 3aKpyuMBarOTCSI BOKPYT 3apsifia 0 YaCOBOW CTPeJiKe
4) 3aKpy4MBarOTCS1 BOKPYT 3apsi/ja MPOTUB YaCOBOW CTPEeIKH
Otser: 2
MoskeT 1 YacTuija UMeTh 3apsij], BeJlMurHa KoToporo B 1,5 pa3a 6osbliie
3/1IeMeHTapHOro 3apsza?
1) MoxeT
29 | 2) Hert, He MoXxeT OIIK-1.3.1
3) MoxxeT, HO TOJILKO €C/TH 3apsifi OTpUljaTeTbHbIM
4) MoxeT, HO TOJIbKO eCJIY 3apsif] TI0JIOXKUTe/IbHbIN
Ortser: 2
UeMy paBeH NOTeHLMa 3/1€KTPUYECKOr0 MO ?
1) INoTeHLMaBLHOW SHEPTUM €JUHUYHOIO TOJI0XKUTE/NBHOTO 3apsja Wiv
OTHOLIEHUIO MOTeHL[MaTbHOU SHePruu K 3apsiy
2) Pabore cun mons MO TMepeMeleHrI0 eJUHUYHOTO TIOJI0XKUTETbHOTO
30 | 3apsfa U3 JAHHOMW TOUKH MO B 0ECKOHEUHOCTh OIlK-1.3.1
3) Cune, neiicTByOLLel Ha 3apsi/i, TOMeLeHHbIN B JaHHYH0 TOUKY MOJIsI
4) KuHeTHUeCKOH 3Hepruy NMpoOHOr0 TOUEUHOTrO eMHWUYHOrO 3apsijia B
JTAHHOM TOUKe T10JIst
OtBer: 2
Harnummre dopmyny 3akoHa Oma B fuddepeHiranbHoM Gopme.
1)R=U/N
31 | AR-QUA OMK-1.3.1
3)j=0oE
4)R =P/
OtBert: 3
Haiijure  npaBwibHOe — Ha3BaHWe /i1 BEKTODHOW  CWIOBOM
XapaKTepUCTUKU 3/IeKTPOCTaTUUeCKOro IMOJIs.
1) IToTeHuwman
32 | 2) HampsokeHHOCTD OIIK-1.3.1
3) Nupykuus
4) 3apsp
Otser: 2
OueHuTe, KaKk U3MEHMUTCS CU/a 3/IeKTPOCTaTUYECKOr0 B3aWMOJENCTBUS
JByX TOYEUHBIX 3apsifioB, eC/M OJWH M3 HUX YMEHbIIUTb B 4 pasa, a
pacCcTosiHUe MeXX/ly HUMH YMeHbIIUTh B 2 pa3a.
33 1) YmenbmTcs B 8 pa3 OIK-1.B.1
2) YmeHbIIMTCSA B 2 pasa
3) YMeHbLuMTCs B 16 pas
4) He uamenutcs
Otsert: 4
OueHuTe, Kak 3aBUCUT 3/€KTpUYeCKasi MPOBOAUMOCTb MPOBOJHUKA OT
TIPUIO’KEHHOU K HEMY pa3HOCTH MOTEHLUAJIOB.
1) TIpsiMo mponopLMOHANTBHO
34 | 2) IlponopLoHaabHO CTeNeHU OT Pa3HOCTH MOTEHLUA/IOB OIIK-1.B.1

3) [IponopijMoHanbHO KBaZpaTy
4) He 3aBucUT
OTtBeT: 4




35

YkakuTe (GU3NUECKYH0 BeJIMUMHY, KOTOpas HMeeT Ty Ke eJUHHUILY
V3MepeHMUs], UTO U HarpshDKeHHe.

1) HanpsbkeHHOCTB

2) [IpoBoAMMOCTD

3) 31C

4) ConpoTuBIeHUe

Otsert: 3

OIlK-1.3.1

36

Kak  HasbiBaeTcsi ~ Be/qMUMHA ~ HAMpsOKEHHOCTHM — TONd,  eCiu
HAMarHU4eHHOCTb  (eppoMarHeTMKa  oOpamjaetcsi B Hyldb U
HaMps’KeHHOCTD T10J151 HarpaB/ieHa MPOTHUBOII0J/I0XKHO TI0JI0, BbI3BaBILLIEMY
HamMarHUYMBaHUe?

1) I'ucrepe3uicoMm

2) KospuutuBHOM CcUnou

3) [Monsipusaiueii

4) MarHuToBWxKy1Llel CUI0N

Ortser: 2

OIlK-1.3.1

37

OrleHuTe, IO KAaKOW TPAeKTOpUU OyJeT ABUraThbCs B MAarHUTHOM TIOJie
yacTulia, JieTsias C MOCTOSTHHOM CKOPOCTBIO BJOJIb JIMHUM MarHWUTHOM
WHIAYKLUU?

1) OKpy>XHOCTb

2) Ilpamas

3) OBanoup

4) dnnurc

Otser: 2

OIIK-1.¥.1

38

B Kakux efuHuLIaX W3MepsieTCsl HalpsyKeHHOCTh 3/IeKTPAYeCKOro ToJis?
1) A/m

2) B/m

3) Kn

4) Tn

OrtBerT: 2

OIIK-1.3.1

39

YcTaHOBUTE COOTBETCTBHME MeXKAy MaTephajoM TIPOBOJAHUKA W €ro
3/IEKTPONPOBO/IHOCTBIO:

Marepuan DJ1eKTPOITPOBOIHOCTE (0, 1/(OM-cMm)
A) Metann 1) >10-15 - 10~10
B) IMonynipoBojHUK 2)10719-103
B) [In3/1eKTpUK 3) 104 - 108
OtBeT: 1-B,2-B5,3-A

OIIK-1.3.1

40

OneHuTe, KaK COOTHOCSITCS YIJIbI MaJIeHUs O U OTPa)keHUsl () cBeTa’?
Da>>¢

2)a> @

a=¢

Ha<e

OrtBeT: 3

OIlK-1.3.1

41

[TpoaHanu3upyiite, ueMy paBeH abCO/IOTHBIN TOKAa3aTesib MPeIOMJIeHHs
cpefpl C [W3MeKTPUYEeCKOW TMPOHULIAEMOCTbI0 € = 16 W MarHWTHOU
TIPOHULIAEMOCTBIO [ = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otser: 3

OIIK-1.B.1
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YKaxkuTe siBlieHHe, KOTOpOe UMeHyeTcs1 uHTepdepeHLeii BOIH?

1) OrubaHue BoTHaMU TIPEISTCTBUM

2) HanoxeHnuve Jpyr Ha [Jpyra BOJIH, HWAYLIMX OT KOTePEeHTHBIX
VICTOYHUKOB

3) OrkioHeHHWe BOJAH  OT  IepBOHAUYa/bHOIO  HalpaB/IeHUs
pacrpocTpaHeHUs NPy Nepexo/ie U3 OJHOW CpeJibl B IPYTYIO

4) 3aBucuMocTh (a30BOM CKOPOCTH OT JJIMHBI BOJTHbI

Ortser: 2

OIIK-1.3.1

43

[TpoaHanu3upyTe, KAKUM [JOJDKEH ObITh YTOJI TIa/IeHHs] CBETOBOT'O JIyua,
YTOOBI OTPA’KEHHBIM JIyU COCTAaBJISIT C TIaZaromyM yrout 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.B.1

44

OueHuTe ONTHUYECKYH JJIMHY MyTU L W3 OJHOU TOUKU B [PYryl0, eciiv
pacCTossHUe MeXAy [ABYMsI TOUKAaMM TIPO3PauyHOM AU3JIeKTPUUYECKOU
cpenbl S = 4 m. ITokasaresns nipesioMmienus cpebl n = 1,5.

1)5m

2)6m

3)7 ™

4)11m

OtBer: 2

OIIK-1.B.1

45

[y 00BSICHEHUST KAaKOTO SIBJIEHUSI MOXKeT ObITh HMCITO0/Ib30BaH MPUHLIUTI
I"tolirenca-®peners?

1) KorepeHTHOCTh

2) indpakiys

3) [Monspuzaius

4) KopnycKynsipHO-BOJTHOBOM yann3m

Otser: 2

OIIK-1.3.1

46

[Tpoananu3upyiiTe, ueMy paBeH IepUOJ, peLleTKH, Korja AudpakLoHHas
peretka cogep>kuT 200 LITPUXOB HA MUJIJIUMETP.

1) 100 Mmxm

2) 500 MmKkm

3) 200 MKm

4) 5 MKM

Otsert: 4

OIIK-1.B.1

47

[lpoaHanusupyiiTe  WMHTEHCUBHOCTb CBeTa MpU  HUHTepdepeHLH
OJJMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOTrepeHTHbIX HUCTOYHUKOB B
TOUKe, B KOTOpPOM pa3HOCTh (a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1)4-1

2) 31

31

4)0

Ortser: 1

OIIK-1.¥.1




Yro W3 Tepeurc/IeHHOTO SIBJSIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUN
MarHUTHOTO MOJsI?

1) CunoBble TMHUY MarHUTHOTO MOJIs1 BCerJia 3aMKHYThIe

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

48 OIlK-1.3.1
3) MarHuTHble CWIOBble JMHUM HAuMHAIOTCSI U 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsax
4) MarHuTtHble CW/OBbIE JIMHUM HAUMHAKOTCS M 3aKaHYMBAKOTCS Ha
3/1IeKTPUYECKUX 3apsiax
Ortser: 1
CpenaiiTe BbIBOJ, KakOW reoMeTpUuUecKol (Urypoil MOXKHO OMUCaTh
TPaeKTOPUIO [BW)KEHHsI 3apsDKeHHOM YacTHULbl, JBUTAOLLENCs TIof,
HeKOTOpbIM yTJioM (0° < a < 90°) K IMHUSAM MarHUTHOM UHAYKIWU.
49 | 1) Oxpyxwocts OTK-1.B.1
2) ITapabosa
3) 'uriepbosna
4) Cnivpanb
Otsert: 4
OuenuTe CTereHb MOMIpU3aLUK P CcBeTa, ecyiu CBET Mpe/CTaBsieT co0oi
CMeCh eCTeCTBEHHOTI'0 CBeTa C TUIOCKOMO/ISIPU30BaHHbBIM. VIHTEHCUBHOCTD
TOJISIPU30BaHHOTO CBeTa B Jiyue paBHAa MHTEHCUBHOCTU €CTeCTBEHHOTO
CBeTa.
50 | 1)25% OIIK-1.B.1
2) 35%
3) 50%
4) 75%
Otser: 3
PaccuuraliTe rokasaresb MpeoMJIeHUs BelleCTBa, eC/id CKOPOCTh CBeTa
TIpY Tlepexo/ie Jiyua U3 Bo3/yXa B HEKOTOPOe BellleCTBO YMeHbIIMIach Ha
20%.
11,2
51 2)1.25 OIlK-1.¥.1
3)0,2
4) 2,2
OtBer: 2
PaccuuraiiTe yronm Mexay ONTUUECKUMMU OCSIMU TIOJisipuU3aTopa U
aHamu3atopa. [Ipy TPOXOXKAEHWM CKpelleHHbIX To/sgpu3aTopa M|
aHa/IM3aTopa UHTEHCUBHOCTh CBeTa YMeHbILIWIach B 4 pasa.
52 1) 60° OIlK-1.¥.1
2) 45° o
3) 30°
4) 90°
OtBer: 2
[MpoaHanu3upyiiTe, Kak U3MEHUTCs BeIMUMHA MAarHUTHOW WMHAYKLWK Ha
OCH [JJIMHHOTO COJIEHOW/A, eCTM TOK B HEM yBeJuuuTh B 4 pasa, a
IIJIOTHOCTb HAMOTKU BUTKOB YMEHBIIIUTH B 2 pasa’?
53 1) YBenuuurcs B 2 pasa OMK-1.B.1

2) YBenuuutcs B 9 pas
3) YmenbluuTcs B 9 pa3
4) YMeHbIIUTCA B 3 pasa
Ortser: 1




54

YKakute, Kakoe TeJio SIB/sIeTCs1 abCOTFOTHO UePHBIM TEJIOM.
1) TTornojaeT Bce najarolee Ha HETO U3MyUeHHUe

2) OTpaxkaeT Bce mafaroliee Ha Hero u3jiydyeHue

3) 3nyuaeT B peHTTeHOBCKOM /ihara3oHe

4) VIanyuaeT B BUJMMOM Juaria3oHe

OtBeT: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTE O/M3Ka K Hy/T0?
1) IIpo3pauHoro

2) 3epKasbHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

Ouenure, BO CKOMBbKO pa3 yBeIMUW/Iach 3HepreTuyeckas CBeTHMOCTb
abCO/MIOTHO UepHOTO Tesa 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.B.1

57

Bribepure, kakasi (hoopmysna Harbojiee TOUHO OMUCHIBAET CIIEKTPaTbHYIO
TUIOTHOCTb SHEPTeTHUeCKOW CBeTUMOCTU abCOJTFOTHO YepPHOTO TeJla.

1) ®opmyna ®epmu-/upaka

2) ®opmyna bose-DiiHilTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sB/sieTCs paBHOBECHBIM?

1) Anbda-, 6eTa-, ramMmma-uU3nyyeHus

2) TennoBoe H3nyyeHue

3) JlazepHoe U3nyueHre B BUVUMOM U MH(PAKpaCHOM Juaria30Hax
4) TopMO3HOe peHTIeHOBCKOe U3/TyueHre

Ortser: 2

OIlK-1.3.1

59

YKakdre 3aKOH, KOTOpbI oOmpeZensieT TOJ0XKEeHHe MaKCMMyMa
M3/Ty4aTeslbHOM CIIOCOOHOCTH abCOMIOTHO UEpPHOro Tesa TpY 3aJaHHOM
abcomoTHOM Temmieparype.

1) 3akoH Credana-bosbimana

2) [1epBbIii 3akoH BuHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

YkaxkuTe GopmyJy, orpezesistolyt0 SHePTHi0 CBeTOBOTO KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hc/A

OrtBeT: 4

OIIK-1.3.1
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[IpoaHanmu3upymnTe, Kak UW3MeHSeTCS CWIa TOKa HaChILeHUsl [pU
¢doTo3ekre B C/yyae yMeHBIIEHUS CBETOBOIO IIOTOKA Mafaroliero
CBeTa IMOCTOSIHHOM JI/TUHBI BOJIHBI.

1) YmeHbI1aeTcs

2) CHauasia yMeHbIIAeTCs, 3aTeM yBeJTUUMBaeTCs

3) CHauasa yBe/IMUMBaeTCs], 3aTeM yMeHbIIaeTCsl

4) CHauasa oCcTaeTcsl IOCTOSTHHOW, a 3aTeM YMeHbIIaeTCs

Ortser: 1

OIIK-1.B.1

62

[Ipoananu3upyiite, UTO TMPOU30OHAET C KHWHETHYECKOW SHepruen
(0T03/1IeKTPOHOB, eC/Iy, He MeHsisl YaCTOThI NaZlatoIllero CBeTa, yBeJIUuYUTh
€ro UHTEeHCHMBHOCTH B 2 pasa.

1) YmeHbIIMTCS B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OIIK-1.B.1

63

OueHuTe BeJIMUMHY KpacHOW rpaHulbl (oTtosddexra (B repuax) s
KaTo/la, U3rOTOB/IEHHOTO M3 BoJsib(ppama TouHOM 2 MM. KaTos mOKphIT
cyoeM okcuzia 6apusi. PaboTa BbIX0/ja 371EKTPOHOB C TIOBEPXHOCTH KaTo/a
paBHa 2 5B. IloctosiHHas Ilnanka — h = 6,6-10734 [Dbk-c. 3apsf
371eKTpoHa — e = 1,6:1071% K.

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

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

3)4,8:104 I'y

4)4,8-102 I'y

Otsert: 1

OIIK-1.B.1

64

Kakum o6pa3oM 3aBUCHT paboTa BBIXOZIA 37€KTPOHA C TIOBEPXHOCTH
KaTo/a 13 KaJIMUs OT YaCTOThI MaZarolero ceera’?

1) IIpsiMo MpONOPLIMOHAIBHO YacToTe

2) [IponopLMoHaNbHO YCKOPSIOLEMY HalpsyKeHUI0

3) [IponopijMoHanbHO KBaZpaTy 4acCTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBert: 4

OIIK-1.3.1

65

[Mpoananu3upyiite, Oymer s Habmogatecs  GoToaddekT, eciu
TUIACTUHKY W3 JIaHTaHa 00JlyyaThb CBETOM C JJMHOW BosHBI 600 HM?
Pabora BbIX0/]a 371eKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3¢ ekt BO3MOXKeH, ecu KaTof, HarpeTh A0 Temnepatypsl 347 K
2) He 6yger

3) doro3ddekT BO3MOXKEH, €eCAu [IOTMOJIHUTETbHO TPUIOXKUTh K
TUIACTUHKE YCKOPSIIOIIYI0 Pa3HOCTb MOTEHIMANIoB BeIMUMHON He MeHee 1
B

4) ®oT03(deKT BO3MOXKEH C BEPOSITHOCTBIO p ~ 0,5

Ortser: 2

OIIK-1.B.1

66

CpenaiiTe BbIBOZ, O BeJMUMHE MHUHHMMAJIBHOTO OOpAaTHOTO HarpsyKeHws,
NIpY KOTOPOM TIOJIHOCTBIO TIpeKpaijaeTcss ()OTOTOK. Y C/IOBHe: SHeprus
doroHOB paBHa 6,5 3B, a (oOTOKaTOZA WM3rOTOBIEH W3 JIUTHS, paboTa
BBbIX0O/]a KOTOPOro cocTasjseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.B.1
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OueHnTe, BO CKOJMBKO pa3  /[iaBjieHWe  CBeTa,  [aJjarollero
TIePIIeHJUKY/IAPHO  HealbHO 3epKa/IbHOM  TIOBEPXHOCTH, Oosbliie
[laBJieHHs CBeTa, [MaJarollero TMepHeHJUKYy/JIpHO WeaqbHO YepHOU
TIOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OTBeT: 1

OIIK-1.B.1

68

OueHute, OT KaKuMX BeIWUMH 3aBUCUT CU/a CBETOBOTO [aBJIeHHUSI C
KBAHTOBOU TOUKM 3PEHUS:

A) Yucna hboTOHOB B CBETOBOM MYUKE;

b) Onepruu ¢otoHa;

B) Koa(duipeHnTta oTpakeHust TOBepXHOCTH.

HAB

2)A,B,B

3),B

4)A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiiTe, B KAKMX 00JIaCTSX CIIEKTPA /IEKTPOMAarHUTHBIX BOJIH
BO3MO)KHO HabmoeHue 3hdekra KommnToHa.

1) Bugumblii Auana3oH

2) Papuoaunana3on

3) Teparep1joBbIi Haria3oH

4) PeHTreHOBCKUI iMarna3oH U TaMMa-u3/iyueHue

OtserT: 4

OIIK-1.¥.1

70

KakuMm 06pa3om UMITy/IbC OTOHA CBSI3aH C JJTAHON BOJTHBI?

1) ImnysibC npsIMO TIPOTOPLIMOHAJIEH J/TUHE BOJIHBI

2) mnynbc mpsiMo MpOMNOpLMOHaeH KBa/ipaTy [/TMHbI BOJTHBI

3) Vmrtysibc 06paTHO MPOMOPLIMOHAIEH JJTUHE BOJTHBI

4) mnyabC mpsIMO TIPOTOPL[MOHA/IeH KOPHI0 KBaJpaTHOMY OT JJIWHBI
BOJTHBI

OtBert: 3

OIIK-1.3.1

71

B kakoii 00slacTM CrieKTpa 3/IeKTPOMAarHUTHOTO W3/TyUYeHUs] WMITYJIbC
(¢oTOHa UMeeT MUHUMaJ/IbHOe 3HaueHue?

1) NndpakpacHoe nsnyueHue

2) Teparep1joBoe U3nyueHue

3) PeHTreHoBCKOe H3nyuyeHue

4) Papuou3snyuyeHue

Otsert: 4

OIIK-1.3.1

72

[Mpoananu3upyiite, Kakoe U3 TIpUBe/JeHHBIX BBICKa3bIBaHUN
MPOTUBOPEYUT KBAHTOBOW TEOPUHU CBETa.

1) IHTeHCHMBHOCTh CBeTa He 3aBUCHUT OT MJIOTHOCTU MOTOKA (POTOHOB U UX
SHepruu

2) CBeT MOXXeT HW3/y4aTbCsi U PACIPOCTPAHSTHLCS TOMBKO OTAeMbHBIMU
TOPLUSIMU — KBaHTaMH

3) KakzioMy U3 KBAaHTOBBIX COCTOSIHWM, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIN YPOBeHb SHePTryur

4) [lnsg 4acTuibl He MOTYT OBITb OJHOBPEMEHHO TOUHO W3MEpEeHbI
KOOPJUHATHI U UMITYJIbC

OTBert: 1

OIIK-1.B.1




73

YKakuTe, B ueM 3aK/I04aeTcs CMbIC/I IIepBOro nocrysara bopa.

1) YTBepXaeHWe O CyLIeCTBOBAaHWM CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3Jly4yaeT U He I0IJIOLaeT SHepruu

2) Pa3sHOCTb 3HEpruil [JByX CTallUOHApHBIX COCTOSIHUMM paBHAa 3HEPrUU
W3/1y4aeMOoro WM TOrJIoljaeMoro KBaHTa cBera

3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 opbuTam, 6/IM3KUM K KPYTOBBIM

4) ATOM COCTOUT M3 TOJIOXKUTEBHO 3apsPKEHHOTO si/ipa U OTPULIATE/IbHO
3apsUKeHHBIX 3/1IEKTPOHOB

Otsert: 1

OIIK-1.3.1

74

Bribepute, Kakoe W3 TIPMBEJEHHBIX HI)Ke BBICKA3bIBAaHWM TPAaBU/IBHO
OTMCBHIBAET CTIOCOOHOCTH aTOMOB K W3/TyUeHUIO U TOTJIOL[eHUI0 SHEepTyu:
«ATOMBI MOTYT ...».

1) TlorsomaTh W W3/Iy4yaThb JIMIIb HEKOTOPBIM [AUCKPETHBIM Habop
3HaueHWUW SHepPruu

2) V3nyyath 1 MIOT/I0MATh H00YI0 TIOPLIMIO SHEPTUr

3) WznyuaTh 00 AUCKPeTHbIM HAbOp 3HauUeHWM 3HepPrud, b0 JIro0yHo
TIOPLIMIO SHEpPIruur

4) U3nyyats y1r00y10 TOPLMIO SHEPTHUH, a MOTJIOIATh JIUIIb HEKOTOPLIM
Otsert: 1

OIIK-1.3.1

75

YKakuTe, K KaKOMYy [Juara3oHy HW3/IyueHUs] OTHOCATCS Tepexojbl W3
cepuu banpmepa B atome Bosopoga?

1) TennoBoe u3nyyeHue

2) PeHTreHOBCKOE U3/TyyeHue

3) 'amMMa-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-1.3.1

76

[TpoaHanu3upyiTe, Kak W3MeHWIaChb SHEprusi aToMa BOJOpoJa IpH
W3/TyueHur UM (POTOHA C AJIMHOU BOMHBI A = 4,86-1077 m?

1) YBenuuusnace Ha 4,86 5B

2) YMeHblIWIach Ha 2,55 3B

3) Ymenbliniach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.¥.1

77

OteHrTe pa3HOCTh YHEPTHU OCHOBHOTO U BO30Y)K/I€HHOTO COCTOSIHUS (B
5B). JlaHO: 3/71eKTPOH B aTOMe Tiepelies U3 BO30Y>K[€HHOTO COCTOSTHUS B
OCHOBHOe, U TIPU [IJaHHOM Tiepexo/ie TMPOU30II0 H3yueHue (OoToHa C
JUTHHOM BOJIHBI 650 HM.

1) 0,4 3B

2)1,95B

3)1,23B

4) 2,2 B

Ortger: 2

OIIK-1.B.1




YKaxxuTe, B uéM 3aK/Ir04aeTcs runoresa e bporins.

1) Jlrobble MMKpPOUACTULIbI Hapsily C KOPMYCKYJ/SPHBIMM 00J1afiatoT
BOJTHOBBIMU CBOKMCTBaMH

2) ATOM He MOXKeT CoZiep>KaTh 0oJiee JBYX 37IeKTPOHOB, HAXOSAIIUXCS B
OJJUHAKOBBIX CTAlIMOHAPDHBIX COCTOSTHUSIX, OIpe/e/isieMbIX HabopoM

78 | yeTbIpex KBaHTOBBIX UMCeN OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOPZWHATBI U UMITYJIbC MUKPOYACTHUL{bI
4) DHeprus UCIyCKaeTCs U MOIJIOLAeTCsl He HeNPepbIBHO, a OTJe/IbHBIMU
KBaHTaMU
Otsert: 1
Bribeputre yTBepKieHHe, Haubosiee TPaBWILHO COOTBETCTBYHOILlEE
runorese ae bpouns.
1) MuKpoUJacTHULbl MOTYT MPOSIB/STH BOJTHOBLIE CBOWCTBA
79 | 2) DneKTpOMarHMWTHbIE BOJIHBI UMEIOT CBOMCTBA UaCTHL] OIIK-1.3.1
3) Y KaKJ0M UaCTHLIbI CYll[eCTBYeT aHTUYaCTULla
4) AAapo aToMa COCTOUT U3 KBapKOB
Ortser: 1
PaccuuratiTe A/ivHYy BOJIHBI /e Bpoiins [/s1 5/1eKTPOHA, JBWXKYILETrocsi CO
ckopocteio 3,6 km/c. Macca snektpoHa m. = 9,1-1073! kr, 3apsf
371eKTpoHa e = —1,6-10719 K.
go | 1) 1.6mkm OIK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKa)KuTe KOJIMYeCTBO 3HaUeHUM, KOTOpPble MOXKET NPYHUMaTh MarHUTHOE
KBAaHTOBOE UHMCJI0O M TIPU JAHHOM 3HaueHWH OpOUTATBbHOTO KBAaHTOBOTO
yucna 1?
N20+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
YKaxkuTe, 4TO orpeiesisieT rJlaBHOe KBAHTOBOE UMC/IO N?
1) OHepreThueckue YpOBHU 3JIEKTPOHA B aTOMe
2) BennurHy MOMeHTa UMITyJ/IbCa 371€eKTPOHA B aTOMe
82 | 3) I[Ipoekuuro opbuTanbHOrO MOMEHTa UMITy/IbCa 3/1IeKTpoHa Ha 3aganHoe | OITK-1.3.1
HarpaBJieHue
4) BemmurHy MOMEHTa UMITYJIbCA 371eEKTPOHA B 33/JaHHOM HarpaB/IeHUU
OtBerT: 1
YKaxuTe, 4TO Orpefie/isieT MarHUTHOe KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MeXxaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe
83 2) DHepruo CTalMOHAaPHOTO COCTOSTHUS 3/IEKTPOHA B aTOMe OIK-13.1

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3a/laHHOM HarlpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe
Otser: 3




84

B yecthb Koro HasBaH 3(p(eKT paciiiernieHyst ypoBHel 3HepPruu aTroma BO
BHEIIIHEM 3/1eKTPUYECKOM Mose?

1) OuHIITelHA U e Xaaca

2) llItapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak HasblBalOT JIMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4aCTOTaMy, MeHbIIMMU YaCTOThI NaJarolero ceera?

1) OpaHXeBbIMM CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHHKaMH

3) CTOKCOBBIMU CITyTHUKaMH

4) AHTaroHMCTUUECKVMH CITyTHUKaMH

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe (u3nUeCKUid CMBIC] BOJTHOBOW (DYyHKIUH.

1) BosiHOBasi pyHKLIMS MPOIOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) Tlpou3BeseHre BOMHOBOM (YHKIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHApY KeHUSI YaCTHUL[bI

3) BonHoBasi ¢GyHKUMsS 00OpaTHO TpPOMOPIMOHAIBHA JJTUHE BOJIHBI e
Bpoiins

4) BosHoBasg (GyHKIMs TpejcTaBisieT COO0W KUHEMAaTUUYeCKHM 3aKOH
JIBIDKEHUSI MUKPOUaCTHIIbI X = X(t) B HesiBHOU (hopme

OtBer: 2

OIIK-1.3.1

87

Bbibepute BepHY0 (OPMYJHUPOBKY COOTHOILIEHHS HEOTpe/ie/IeHHOCTeH
[etizenbepra.

1) AE-At>h

2) Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKakuTe, Kakue yaCTULbI SIBJISIOTCS (hepMUOHAMMU.

1) DnekTpryeCcKy 3apsyKeHHbIe YaCTULIbI

2) OneKTpUUYeCKr HeruTpasbHble YaCTHUL[bI

3) Bce vacTupl € noJyLesibiM CITIMHOM

4) DneKTpUuecKy 3apshDkKeHHbIe YaCTHULbI C L|eJIbIM CITMHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbiBaeTcsi TBepZioe Teso, Y KOTOPOrO BajleHTHasl 30Ha IOJIHOCTBHIO
3aro/THeHa, 30Ha TPOBOAMMOCTH — IIOJTHOCTBIO CBOOOZHA, a IMIMPUHA
3arpelleHHON 30Hbl Be/JMKAa [0 CPaBHEHUIO C SHEpPrued TeryioBOro
JBUKeHUs?

1) TIpoBogHUK

2) Ansn1eKTpuK

3) IMonynpoBogHUK

4) TIprMeCHbIM TTOJTYTIPOBOJHUK

Ortser: 2

OIIK-1.3.1

90

Kakyro pasmepHOCTb uMeeT nocrosiHHas [lnanka B cucrteme CIH?
1) Ix-c

2) Ix/c

3) Ix/m

4) Tx/>B

Ortsert: 1

OIIK-1.3.1




OueHuTe, KakoO¥ CMBICJI HMMeeT COOTHOLIEHUE Heollpe/e/IeHHOCTe!
[eitsenbepra /s SHEPrUM YacTULIbI M BpeMeHU TpeObIBaHUS ee B
COCTOSIHUM C [JaHHOM 3SHepruen?

1) DHeprus NpsiMo NPONOPLIMOHAIbHA BpEMeH!

2) DHeprust 0O6paTHO MPOTOPLIMOHA/TEHA BpeMeH!

3) DJ/IeKTPOHBI U JILIPKU
4) VloHbl
Otsert: 3

91 OIIK-1.B.1
3) DOHeprus U BpeMsi MOTYT ObITh HM3MepeHbl OJIHOBPEMEHHO CO CKOJIb
YTOZIHO BBICOKOM TOUHOCTBIO
4) Uem Oosibllie  HeOTpe/|e/IeHHOCTb  SHEPTUM, TeM  MeHblile
Heorpe/ie/IeHHOCTb BpeMeHU
Otsert: 4
Kak Ha3biBaeTCsi COCTOsIHME 3/eKTpOHAa B aToMe, COOTBETCTBYIOIIlee
MUHUMaTIbHOMY BO3MOKHOMY 3HAaUeHHIO ero SHeprun?
1) Bo30yx/ieHHOe COCTOsTHHE
92 | 2) MeTacTtabuibHOE COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOsSIHUE
Otsert: 3
B uem 3aktoyaeTcs TyHHeIbHbIN 3G deKT?
1) B BO/IHOBOM XapakTepe [BWKEeHUSI MUKPOUYACTULIbI B T€PUOUUECKOM
TIoTeHI1ase
2) B KoOpIiyCcKy/IIpHOM TIOBe/IeHUW 3/IEKTPOMarHUTHOTO W3/Ty4YeHUsl TIpU
g3 | POXOX/IHHH €ro yepes y3Koe OTBepCTHe OIMK-1.3.1
3) B Haxo)kK[JeHUM YaCTULIbI Cpa3y B HECKOJbKMX TOUKax MPOCTPaHCTBa
OJJHOBPEMEHHO
4) B npoxXoKJeHMY MUKPOUACTHIIbI Uepe3 MOoTeHI[MalbHbIA Oapbep, KOorza
SHeprysi YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oaphepa
OtBert: 4
Kakue mo/iBi>KHbIe YaCTULII WM KBAa3WUUYACTHUI[bI SIBJISTFOTCS HOCUTEJISIMU
3apsifia B MOTYTIPOBOAHUKAX ?
1) SneKTpoHbI
94 | 2) IIpoToHsI OIlK-1.3.1

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboOT

Ne /1 [TepeyeHb KOHTPOJIbHBIX paboT

Kunematuka

duHamunka

3aKOHBI COXpPdHEHUSA B MEXdHHKE

OCHOBBI CHEHH&HLHOﬁ T€OpHH OTHOCHUTE/IbHOCTHU

["apMOHHUECKHe Kojie0aHHsI

BosHOBBIE TPOL1ECCHI

DJIEKTPUYECTBO

MarseTtusm

BosHoBag ontuka

KBaHTOBAag omnTHKa

du3uka aroma

N T
NlRs|eleN|o|usw|N |k

KBanToBas MexaHUKa




10.4. MeToauyecke  MaTrepuasbl,  OMpeJessiol[Me  TpOLeAypbl  OLIEHUBaHUS
VH/VKATOPOB, XapaKTepu3yIol[uX I3Tanbl (OPMHUPOBAHUS KOMIIeTeHLUM, CO/lep)KaTcsi B
JIOKaMbHBIX HOpPMaTHBHBbIX akTax [YAII, persiaMeHTUPYIOIMX TIOPSJOK U TIpoLeaypy
TIPOBE/IEHUST TEKYIIIETO KOHTPOJISI YCIIEBAaeMOCTH U TIPOMEXKYTOUHOMN aTTecTal[iuu 00ydJaroIuxcst
I'YAIL

11. Metoauueckue yKa3aHuUs it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

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

OcHOBHOe Ha3HaueHUe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTb BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJ0B HAyuyHOrO TI03HAHUS, HOBEWIIIMX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(POPMAaIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBINA arrapar
KOHKpeTHOW 00siacTv 3HaHus, eé mpoOseMbl, AaeT IieJbHOEe TMpe/CTaBlieHre O JUCLUILIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

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

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

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOSATeTbHOM PabOoTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/ KalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuasn (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTb K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh WX B  Pa3/UUHBIX
¢dbopmyMpoBKax);

- TIoJIlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U MOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell ClIalJjoB |
WCTIOb30BaHWEM Da3/aTOYHOTO MaTepuajia IIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

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

11.2. MeToauueckre yKa3aHUsl [Ji OOy4YarolMXCS TI0 TMPOXOXKAEHUIO TMPAKTUUYeCKUX
3aHATHH
[TpakTHyecKoe 3aHsITHe SIBSIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu yueOHOTOo
TpoLjecca, 3aK/IFOUArOIIasiCsl B BBITIOJTHEHUH 00yUarol[UMUCS T10/] PYKOBOZCTBOM ITPETo/[aBaTe st
KOMILIeKCa Y4eOHBIX 3aJlaHUll C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLIMTUTAHBL, IPUOOpeTeHs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTHUUECKOTO 3aHATHS ZJisi 00yYalolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUECKOM [IesITe/TbHOCTH T10 MU3y4aeMO AUCLUTUIHE.
[TnaHupyeMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yrayOsieHWe, paclidpeHHe W [eTajv3alusi 3HAHUW T[pPU  pellleHur
KOHKPETHBIX 3a/1ay;
- pa3BUTHE T03HABATEbHBIX CTIOCOOHOCTEM, CaMOCTOSITe/TbHOCTH MBIIIUIEHHS, TBOPUECKOMH
aKTHUBHOCTH;
- OBJa/leHMe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOMU
JACLIATITUHBI,



- BbIpabOTKa CMOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUSI TIO/yUeHHBIX 3HAHWUM  [jis
BBITO/IHEHUS 3a/]aHUH;

- obecrieyeHre PpaIMOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWUBHUYyalbHOW (GopM
o0OyueHwusl.

TpeboBaHus K MPOBeIEHNIO MTPAKTUYECKUX 3aHATUN

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

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

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

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotiukos E.H., JlaBpoBckas
H.II., ITepeymmna M.O., ITonos [I.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOOpHUK 3amau. — 2-e u3f., gor. — CII6.: TYAT],
2023.-60 c.

MeToanueckre yKasaHWs TI0 TIPOBE/IEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSATUSIX COZIepP)KaTcsl B CAefyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B Oub/IMOTEKe
I'YAIL:

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

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckas H.II., HoBukoBa FO.A., TepeleHKO
I'.B., lluppun b.®., Lape FO.H. DnekTtpomarHeTu3Mm. BosiHoBast onTrka: COOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykasaHUs [ijis 0OyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHUs1 J1abopaTopHbIX paboT oOydYaroLuiics [J0o/bKeH yriayoutbs |
3aKpernuTb 3HAHUS, TPAaKTUYeCKre HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeimosiHeHre /1ab0paTOPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbeM/IEMOM UaCThIO
W3yueHUsl [UCLIMIUIUHBI, Orpefie/isseMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
o0ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

- mpuobpeTeHHMe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJieHMA U  0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCL{UTIMHEI;

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mipuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel  C  ylabOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3ajanue ¥ TpeOOBAHUA K MTPOBEIEHUIO J1a00paTOPHBIX PaboT




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

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

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

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

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

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

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

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

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

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

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

CrpykTypa ¥ hopMa oTuéta 0 1a00paTOpPHOI padbore

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

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

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

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




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

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

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

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

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

- oToOpakeHHe JOBEPUTE/IbHBIX UHTEPBAJIOB (TTOTPEITHOCTEMN) /IS OJJHON W/IH HeCKOTbKUX
TOYeK.

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

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO# pabore

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

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHHUUECKUX  XapaKTePUCTUK  WCIO/b3yeMbIX  TPUOOPOB
(HaumeHOBaHWe, pabouMii /uana3oH, K/lacC TOUHOCTH, 1jeHa JesieHusi, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

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

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

- HaUMEHOBaHWe AUCLWIIVHbI;

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

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

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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



B x0/1e BBITIOJTHEHUSI CaMOCTOSATE/ILHOW pab0Thl, 00OyUarOIIUIACS BBITIONHSET paboTy 1o
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroumxcsi 1o 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISl YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOYYUTh HABBIKA TOBBIIEHHUS
1po(eCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTepvasiaMi,  HalpaB/sIOIMIMMUA  CaMOCTOSITeJIbHYIO  paboTy
00yUaro[uXcs SBJISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKUe YKa3aHHs T0 BBIIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeToJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.5. MeTtoanueckre yKa3aHUSI [y OOydYarOIUXCsl 10 TIPOXOXKIAEHUIO TeKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroIMXCsl, OCYLeCTB/IsieMbIii B TeueHHWe CeMeCTpa C Lie/ibl0 OLeHMBAHHUSI XOZa OCBOEHUS
JVCLIUIIVHBL.

K ocHoOBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIEK[JMOHHBIX WM TIPAKTUYECKUX 3aHATHSX, 3alljUTa OTYeTOB MO0 sabopaTopHbIM paboTtam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHELIHO TMPOWJEeHHbIM MpPU YCIOBHUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT.

OOyuaroipecsi, MMeIOIIye aKaJeMUYecKyr0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChbl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ynbraThl TeKyllero KOHTPOJISl YCIeBaeMOCTHU CIy)KaT OCHOBOM /il JOMycKa K
3K3aMeHy 10 Y4eOHOU AUCLUIIIHE BO BpeMsl IIPOX0XK/IeHUsI IPOMEXKyTOUHOM aTTeCTaLyH.

11.6. MeToanueckue yka3aHus /il 0OyUYaromMXCs 10 TIPOXOKIAEHUIO TIPOMEXKYTOUHOMN
aTTecTaluu.

[TpomexyTouHasi ~ aTTecTaruss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHe
MPOMEXXYTOUHBIX U OKOHUYATe/bHBIX pe3yibTaToB 00ydeHus 1o aucuurimHe. OHa BK/IIOYAeT B
cebst:

- 9Kk3amMeH — ¢opMa OI[eHKH 3HAaHUM, TIOyYeHHbIX OO0yuaroluMcs B Mporiecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
TPUMEHSTh UX [/ pellleHusl MpaKTUueCKuX 3ajay. JK3aMeH, Kak TpaBUJ/IO, MPOBOJUTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOIIO», «yZIOB/IETBOPUTEILHO», «HEYOBJIeTBOPUTETHLHOY.

YcnoBus JomycKa K MPOMEKYTOYHOM aTTeCTaluu
OOsi3aTe/IbHBIM YCJIOBHEM [I7Isl TIONyU€HUsI AOMyCKa K 3K3aMeHy SIBJISIeTCS yCIelHast
craua He MeHee 75% mnaboparopHbix pabot u He meHee 50% KOHTPOJBHBIX paboT. Jlura, He
BBITIOJTHUBIIIE [JAHHBIE YC/IOBUS, He JOMYCKAOTCS K TIPOMEXKYTOUHOMN aTTeCTal[iud U CUMTAFOTCS
VUMEIOIUMH  aKaJIeMUYeCKyl0  3a/[0/DKeHHOCTb, KOTOPYI0 HeoOXOAWMO yCTpPaHUTb B
yCTaHOBJ/IEHHbIe Kadepoil CPOKH.
JI71st TIO/TyYeHUsI UTOTOBOM OLIEHKH «XO0poIo» Win « OTIMUHO» 00yuaroLuiics 00si3aH:
- BBINOJHUTH U 3auTUTh 100% nabopaTopHbIX paboT;
- BBINOJIHUTH BCe TIPelyCMOTPEeHHbIe KOHTPOJIbHBIE PabOTHI.




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

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHUYeCKUX Bompoca (OLeHUBAKTCS
MakcuMyM B 10 6a/sijioB Kax[blii) WM OfHY 3ajauy (orleHHBaeTcs MakcumyM B 10 6asioB).
WToroBasi oueHka MO JUCLUIUIMHE (POPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX H
9K3aMeHAl[MOHHBIX 0a//IoB C TOC/IeAYIONIMM TIePpEeBOJIOM B  aKaZleMUUeCKyro  IIIKaiy,
Tripe/icTaB/eHHYt0 B Tabsutie 20:

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

WTorosasi cymma 6asiioB OreHka
85—100 «OtnnynHo» (5)
70 — 84 «Xopoiio» (4)
55-69 «Y IOBNIETBOPUTETLHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)
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