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AHHOTaIus

MucryrmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TIIporpaMMy ClieLidajuTeTa I10 HallpaB/eHul0 IoAroToBky/ crnenuansHoctd  09.05.01
«[IpumeHeHre ¥ 3KCIUTyaTalusi aBTOMAaTU3UPOBAHHBIX CUCTEM CIIeLMa/bHOIO Ha3HauyeHUs»
HarpaB/IeHHOCTH/CTieliain3aii « ABTOMAaTH3MPOBAHHBIE CUCTeMbI 00pabOTKu MH(OpPMAIUK U
ynpas/eHusi». JlucuurivHa peanusyetcs: Kadeapoi «Ne3».

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

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

Cofiep>kaHue JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojjaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyromiye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbie PabOThI, MPAKTUUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMol [WCLMIUIMHBI TpeAyCMOTPEHBI Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXYyTOuUHasi aTrecTauyss B Qopme 53Kk3ameHa (1 cemectp),
IrddepeHIIMPOBaHHOrO 3ayeTa (2 ceMecTp).

OO61iast TPy/I0eMKOCTh OCBOEHHSI JUCIMIUIMHBI COCTaB/sieT 7 3aueTHBIX eAUHUI], 252
yaca.

S13bIK 0OyUeHuUst TI0 IUCLIUTUIMHE «DYCCKUM»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLUTIIHE

1.1. Llenu npernofaBaHusi JUCLIUTIUHBI

- Io/iyueHue CTyJeHTaMu HEO6XO,E[I/IMLIX 3HAHWM U HABBLIKOB B 00/IaCTU €CTeCTBEHHBIX

Hayk;

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

TeXHUYEeCKUX NUCLUIIINH.

1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl

BhICIIero obpa3oranus (ganee — OTT BO).

1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C

TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pe3ynbraTe M3yueHUs] JUCIMIUIMHBI OOYYarOIWACsA AO/DKeH 00/1a/1aTh CrieyHOI[UMU
KOMITeTeHLIUSIMU WX KX yacTsiMU. KoMrieTeHIIMU ¥ MHAMKATOPbl UX JOCTU)KEeHUs TpHBe/leHbl B

Tabe 1.
Tabsuija 1 — [MepeueHb KOMIIETEHLIMI ¥ UHANKATOPOB UX IOCTVKEHUS
Kozp u
Kareropus (rpynmna) Koj 1 HauMeHOBaHWe WHAWKAaTOpa
HalMeHOBaHHe
KOMITeTeHIUU JIOCTVKeHUS] KOMITeTeHI[UH
KOMIIeTeHLIUU

OIIK-1 CriocobeHn

WCI0/Ib30BaTh

T0JI0>KEHUS,

3aKOHbI ¥ METO/IbI
ObienpodeccroHanbHbIe | €CTeCTBeHHbBIX
KOMITeTeHLIUU HayK U

MaTeMaTHKH JIJIs
pelilieHus 3aziau
HMH)KeHepHOU
JlesiTeIbHOCTU

OIIK-1.3.1 3HaTh MaTeMaTHuueckKue,
eCTeCTBeHHOHay4HbIe U COL[MabHO-
5KOHOMHYECKHE METO/bl /i1 UCTI0/Ib30BaHUs
B TIpoheCcCHOHATLHOU J1esiTe/IbHOCTU
OIIK-1.Y.1 ymeTh pellaTh HeCTaH apTHbIE
nipodeccroHabHbIE 33/jJaul, B TOM UHUC/ie B
HOBOM WX He3HAKOMOI cpejie U B
MeXAUCLUTIZTMHADHOM KOHTEKCTe, C
TIpUMeHeHreM MaTeMaTU4yecKuX,
eCTeCTBeHHOHAYYHbIX, COL[Ua/IbHO-
9KOHOMHUYECKUX U MPOo(deCcCHOHaTbHBIX
3HaHUU

OIIK-1.B.1 BnageTh HaBbIKAMU
TeOpPeTUUeCKOro 1 IKCIepUMeHTaIbHOTO
HccieJoBaHus 00bEeKTOB TTPodeCcCroHaTEHOM
J1esiTeJIbHOCTU, B TOM UKMCJie B HOBOU WU
HE3HAKOMOM cpejie ¥ B MeXX/IWCLUTUIMHAPDHOM
KOHTEKCTe

2. Mecto gucuurivHel B cTpykrype OI1
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSIX, paHee TIPUOOpPeTeHHBIX 00yUYarOIIMUCS

IMMpU U3y4eHUM CJIeAYHOLNX JUCLHUATIINH

— «MareMaTrKa. AHaIUTHYECKas TeOMeTPUs U IMHeWHas aaredpa;

— «MatemaTrka. MaTeMaTHueCKUAN dHAJ/IN3»

— «MatemaTyka. Teopys BepOSITHOCTEH ¥ MaTeMaTUYeCKas CTAaTUCTUKAY.

3H{:1HI/IE[, IMOJIyuU€HHbIE€ TIpU HW3YUYE€HHMU MaTepHd/id AaHHOﬁ AUCHUITJIMHBI, MMEIOT KdK
CaMOCTOATE/IbHOE 3HAUE€HHE, TdK U UCIIOJIb3YIOTCA IMPU U3yUeHUUW ADYTHUX OUCLUWITINH:

— «MarepuanoBeieHUE»;
— «DJIEKTDOHUKA»;
— «DJIEKTPOTEeXHUKA»;

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI




IanHbie 06 00IieM oO0beMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZIOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpe/ie/ieHre 3TOU TPYJOEMKOCTH 0 CeMeCTpaMm) TIpe/ICTaB/IeHbI B
Tabnwiie 2.

Tabsuija 2 — O6beM U TPYA0eMKOCThb AUCLIUATITMHbI

Buz yueOGHOM paboThI Bcero TpyJ0eMKOCTR 110 CemecTpam
Nol No2
1 2 3 4
O6was mpydoemkocms oucyunaunsbl, 3E/ (uac) | 7/ 252 4/ 144 3/ 108
W3 HUX uacoe npakmu4eckoli n0020MoeKu
AyodumopHble 3aHsiMus1, BCETo yac. 102 51 51
B TOM UHCJIE:
nekuuu (JI), (gac) 68 34 34
NpakTHYecKre/ceMrHapckue 3aHsatus (I113),
(gac)
nabopatopHsie pabots (JIP), (vac) 34 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (uac) 54 54
CamocmosimenbHas paboma, Bcero (4ac) 96 39 57
Buo npomesicymouHoli ammecmayuu: 3auer, K3, 5
mubd. 3auet, sk3ameH (3auet, Juddd. 3ay, Ik3.) ’H;/Ia?;q)' 3 A 324

4. CopeprxaHve JUCLUITIMHBI
4.1. PacnpepeneHue TpyJ0eMKOCTH JUCLUIIMHEI 110 pa3/iesaM U BUJaM 3aHSITU.
Pa3ziesnbl, TeMbI JUCLIUTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCLUATIIMHBI, UX TPYAOEMKOCTh

p Jlekumu I3 JIP KII/KP
asjiesibl, TeMbl JUCLIUIIMHbI (uac) (C3) (4ac) (4ac) CP (uac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH.

Tema 1.1. Dy1eMeHTbI KUHEMaTUKHU.

Tema 1.2. [luHaMyKa MaTepraJbHOW TOUKU
Y TIOCTYTaTeIbHOTO [IBM)KeHHUs1 abCOJTFOTHO
TBepZoro TeJa.

Tema 1.3. 3aKOHBI COXpaHeHUs] B MeXaHUKe. 11 7 13

Tewma 1.4. [luHamuKa BpaljaTesbHOr0
JIBIDKeHUsT abCOTFOTHO TBEP/IOTO Tera.

Tema 1.5. TaroreHuve. Dy1eMeHTbI TeOpUU
TOJIS1.

Tema 1.6. PeiTUBUCTCKasi MeXaHUKA.

Pa3pen 2. KosiedOaHusi 4 BOJTHBI.
Tema 2.1. 'apMoHUYeCKHe KOeOaHUsI.
Tema 2.2. 3aryxaroigye KoyebaHusl.
Tema 2.3. BbIHYX/]eHHbIe KOie0aHMs. 11 7 13
Tema 2.4. Yripyrue BOJIHBL.
Tema 2.5. [IpumeHeHve GU3MKK KOsleOaHUIH
Y BOJIH B TEXHUKe.




Paszpen 3. DeKkTpocTaTHKa M 3aKOHBI
MOCTOSTHHOT0 TOKa.

Tema 3.1. DneKkTpruyeckoe 1oJjie B BaKyyMme.

Tema 3.2. JyeKTpUueckoe 1ose B
[3JIeKTPUKaX.

Tema 3.3. IIpoBoAHUKY B
3JIeKTPOCTaTUYeCKOM I10JIe.

Tema 3.4. OHeprus 31eKTpUYeCKOro MoJis.

Tema 3.5. IToCTOSIHHBIV 371EKTPUYECKUI TOK.

12

13

Uroro B cemecTpe:

34

17

39

Cewmectp 2

Pa3pen 4. MarneTusm.
Tema 4.1. MaruuTHoe 11071€ B BaKyyMme.
Tema 4.2. D/1eKTpoMarHuTHass UHAYKLUA.
Tema 4.3. MarnuTHoe 110/1e B Bell|eCTBe.
Tewma 4.4. OcHoBBI TeOpUU Makcsesiia /s
3JIeKTPOMAarHUTHOI O T10JIs. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. [IpuMeHeHre MarsetTvsMa B
TeXHUKe.

11

19

Pa3pen 5. BotHoBasi M KBAHTOBas ONTHKA

Tema 5.1. InTepdepeH1us cBeta

Tema 5.2. [Iudpakuys cBeta.

Tema 5.3. Baumogericteue
3/IeKTPOMAarHUTHBIX BOJIH C BELL[eCTBOM.

Tema 5.4. [Tosgspusarnys csera.

Tewma 5.5. IIpriMeHeHMe ONITUKU B TEXHUKE.

Tema 5.6. TerioBoe 1 JTFOMUHECLIEHTHOE
v3/lyyeHue.

Tema 5.7. ®oTo3¢deKT U ero npuMeHeHue.

Tema 5.8. Oddext KomnroHa.

Tema 5.9. EAMHCTBO KOPIYCKY/ISIPHBIX U
BOJIHOBBIX CBOMCTB 3/1EKTPOMarHUTHOTO
V3JTyYeHUsl.

Tema 5.10. OnTrueckasi IMPpOMeTpHsl.

11

19

Pa3fien 6. Js1ieMeHTbI KBAaHTOBOU (py3MKHU
aToMOB, M0JIEKY/I U TBepPABIX TeJL.

Tema 6.1. Teopus atoma Bogopoza 1o bopy.

Tema 6.2. Kopnycky/isipHO-BOJIHOBOM
Jlyaqiri3M CBOMCTB BelllecTBa. BosHel e Bporins.

Tema 6.3. CooTHOLLIEHME
HeorpeesieHHoCTel [efizeHOepra.

Tema 6.4. BonHoBasi GyHKLIUS U ee
CTaTUCTUYECKUN CMBICII.

Tema 6.5. O011jee ypaBHeHUe [1Ipeaunrepa.
YpaBuenue lllpeaunHrepa Aj1si CTalMOHAPHBIX
COCTOSTHUM.

Tema 6.6. PerieHue ypaBHeHUst
[IIpenuHrepa AJist MPOCTbIX KBAHTOBBIX CUCTEM.

Tema 6.7. DneMeHTbl COBpeMeHHOU (PH3MKU
aTOMOB M MOJIEKY/I.

12

19

WNtoro B cemectpe:

34

17

57




Uroro| 68 | 0 | 34 | 0 | 96 |

[lpakTuueckass TOATOTOBKA 3aK/IHOUaeTcss B  HENOCPEeJCTBEHHOM  BBINOJHEHHUH
o0OyyarIMMUCS  OfpeJie/ieHHbIX  TPYJOBbIX  (YHKLMH,  CBsi3aHHbIX C  Oyayiei
npodeCCUOHAIBHOM [1esITe/TbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSITUM.
CojieprkaHue pa3/e/ioB U TeM JIEKI[UOHHBIX 3aHATHI MPUBeieHO B Tabmuie 4.

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

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

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMU.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. CucteMa
oTrcueta. KuHemaTuKa ABW)KeHUs MaTepuasbHOM TOUKU. OCHOBHas 3ajjaua
KUHEMaTUKU MaTepuaJbHOM TOYKU. TpaekTopus, AJMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [locTynatesnbHOe U BpalljaTe/bHOE ABWXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe YCKOPeHUs.
YrnoBasg CKOpPOCTb W YTrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/IbHOM JIBMKEHUH.

Tema 1.2. [JuHamuka mamepuanbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cua. Ilepeeii 3akoH HbtoToHa. VIHepuuasibHbIe
cucteMbl OTcuéTa. BTopoii 3akoH HreioToHa. Tperuii 3akoH HbroTOHa.
[IpyHimn otHocuTesnbHOCTU ["anmunes. Cuibl: ynpyrde Cuibl, CUJIbI
TpeHus. [IpakTrueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKYA MaTepuajibHOW TOUKd. [ToHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKEHUs Teja
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIIOIIUECs] BeJIUUMHBI.
Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHUCTeMBI.
[ToTeHanbHast SHEpPrusi BO BHEIIHeM Iosie cui. [ToTeHIManbHas SHeprus
B3auMogeicTBus. CBsi3b MeXJy TMOTeHLMaJbHOM 3Heprues W mosem
KOHCEPBAaTUBHBIX CWI. 3aKOH COXPaHEeHWs] MeXaHW4YeCKOW SHeprum.
OHeprusi ympyrod JedopManyy. YC/IOBUsSI paBHOBeCUSI MeXaHUUeCKOH
cucTeMbl. 3aKOH COXpaHeHus uMmnyJ/bca. CoynapeHye AByX Tell.

MomeHT culbl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUsi MOMEHTa UMIly/Jbca. MOMEHT HWMIly/JbCa TBEpPAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UNCEHUS AOCOMOMHO Mmeepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  [JUHaMUKU
BpallaTe/IbHOTO [JBWKEHWsI TBepAoro Tena. KuHeTwueckasi >SHeprus
BpalljaroLerocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keriepa. 3akoH
BCcemMupHOro TtaroreHus. Cuima Tsokecth M Bec. HeBecomocts. [lose
TSTOTEHUSI U €T0 HAIpsKeHHOCTh. Paborta B mosie TsaroteHus. IloTeHiuan
nosns TAroteHus. Kocmuueckue ckopoctd. HenHepryanbHble CHUCTeMBbI
orcueta. CUIbI UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCUTETbHOCTH. JIOPEHL[0BO COKpallleHWe [JIMHbI CTep>kHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBal, ero  HWHBApUAHTHOCTD.
PensituBucTckui  nMmnysasC.  OCHOBHOe  ypaBHEHHE  DeJIITUBUCTCKOM




JvHamMuKU. KrHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacTUlbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.

Paznen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnii. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ['apMOHHUeCKuit
octuIsATOp. TIpy)KUHHBIM, (U3UMUeCKUd U MaTeMaTUyeCKUd MasiTHUKH.
CB00o/IHBIE TADMOHUYECKHE KOJiebaHus B Kojie0aTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW{i OJHOTO HarpaB/ieHWsT W OJWHAKOBOW uacTOThl. bBueHwus.
Cro’keHHe B3aMMHO TepreHIUKYISpHBIX Kojiebanuid. JuddepeHiraabHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHUH U ero perieHue.

Tema 2.3. BbiHydicOeHHble KoaebaHusi. AMIUTATY1a U (a3a BBIHY>KIEHHBIX
Konebanuii. Pe3onaHc. /IuddepeHinaibHOe ypaBHEHHE BBIHYKIEHHBIX
KonebaHuii W ero pemieHde. BosiHOBBIe Tiporiecchl. IIpofo/ibHbIE |
rornepeyvHbie BOJTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHHe Oeryiiedi BojHbL Pa3oBas
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BosiH. CTosiuve BOJIHBI. 3BYKOBble BOJIHbI. DddekT [loriepa B aKyCTHKe.
YnbTpasByK U ero nprMeHeHue.

Tema 2.5. INpumeHeHue ¢usuxku KonebaHutl u 6o1H 8 mexHuke. IIpuMepbl
npuMeHeHust GU3UKU KOsieDAaHUH M BOJTH B TEXHHKE.

Paznen 3.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI'0 TOKA.

Tema 3.1. Onekmpuueckoe nojse 8 6akyyme. 3aKOH COXpaHeHUs
3JIeKTpUUecKoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe TmioJie.
HanpskeHHOCTb 3/1eKTpocTaTUUecKoro mnoss. [IpuHiun cynepno3vunuu
snekTpoctatuyeckux mosiedi. I[lone pumnonsa. Teopema T'aycca psns
3/IeKTPOCTaTUYeCcKOoro moJisi B BakyyMe. IlpumeHenue Teopems! ['aycca K
pacueTy HeKOTOPhIX 3/IeKTPOCTaTUUeCKUX MoJjieil B BakyyMme. LIUpKyisiys
BEKTOpa HalpsDKeHHOCTH  3JIeKTpOCTaTHUueckoro rmossd.  IloreHiuan
3/1eKTPOCTaTUyecKoro rnosis. HanpsykeHHOCTh Kak rpaZiMeHT MOTeHLraa.
OKBUIMNOTEHLMA/IbHbIE TOBEPXHOCTU. BbluKc/ieHne pa3HOCTH MOTEHLUalIoB
T10 HaNPSPKeHHOCTH T10JISL.

Tema 3.2. Dnekmpuueckoe nose 8 dusnekmpukax. TUIbl [W3/1eKTPUKOB.
[Tonspusanusa ausnekTpukoB. [Tossipu3oBaHHOCTh. Hanps>keHHOCTh 1071 B
[V3/IeKTpUKe.  OJleKTpuueckoe cMmeleHne. Teopema I'aycca pns
3J1eKTPOCTaTUYeCKOr o T0JIs1 B AU3J/IeKTPHKe. Y C/IOBUS Ha TpaHulie paszesa
[IBYX NU3JIEKTPUUECKUX Cpef,.

Tema 3.3. TIpo8OOHUKU 8 3/eKmpocmamuuecKkom nosje. DJIeKTPOEMKOCTb
yelMHeHHOro TpoBoAHUKa. KoHZeHcaTopbl. DHeprusi CUCTeMbl 3apsi[ioB,
yeZJMHEHHOr'0 MPOBOJHUKA U KOH/IeHCaTopa.

Tema 3.4. DHepeusi 31eKmMpuuecko20 noss. DNeKTPUUeCKUd TOK, CUla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIAs Cula |
HarpspKeHue.

Tema 3.5. TlocmosHHublli  31ekmpuueckuti mok. 3akoH Owma.
CorpoTuB/ieHHe IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenya. 3akoH Oma [/ HeEOLHOPOAHOro yuacTka LUenu. I[IpaBuna
Kupxroda /7151 pa3BeTB/IeHHbIX LieTel.

Pazpgen 4.

MarseTusm.

Tema 4.1. MacHumHoe nose 6 8akyyme. MarHutHoe T10jie U €ro
XapakTepucTUKU. 3akoH buo-Capapa-Jlarviaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHUTHOro Tions. 3akoH Awmmepa. BsaumogeilicTBue
rapassie/bHbIX TOKOB. MarHuTHasi mOCTOsiHHAs. EWHUII MarHUTHOU




WHAYKLUM W HalpPs)KeHHOCTM MAarHWTHOrO T10Jig. MarHuTtHoe 1iosie
JIBIDKyLLerocsi 3apsiia. /lelicTBMe MarHWTHOTO TMOJS Ha JBWKYLIUNCA
3apsA. [IBrkeHue 3apspKeHHBIX YacTUL] B MarHUTHOM I10j1e. Y CKOpUTeJIU
3apspkeHHbIX uactul. O¢dekr Xosmna. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHele M0/ COJIEHOWJAa U TOPOUza.
[ToToK BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 10 mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 4.2. DnekmpomazHumHas UHOyKYusi. SIBjieHUe 3/1eKTPOMarHUTHOMN
vHAyKuMK (omnbiTel Papasies). 3akoH Papajes U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 3Hepruu. BpailleHue paMKyd B MarHMTHOM MoJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTL KOHTYpa. CaMouHAyKLusA. ToKu mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 4.3. MacHumHoe none 6 e6eujecmge. MarHuTHble MOMEHTHI
/IeKTPOHOB U aromoB. /[lua- ¥ TmapamarHeTusM. HamarHuueHHOCTS.
MarauTtHoe 1ojie B BellleCTBe. Y(JIOBUS Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®eppoMarHeTUKH U WX  CBOWCTBa. [Ipupoga
(heppomarHeTusma.

Tema 4.4. OcHoebl meopuu Makceenna 0451 316KMPOMAHUMHO20 NOJA.
D/NeKmpoOMazHUmHble 80/Hbl. BuxpeBoe 3nekrpuueckoe riose. Tok
cMelleHusl. YpaBHeHHWs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
JKCIepUMeHTa/lIbHOe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. JHEpPrus U
HMMITYJ/IbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3nyueHre AUMoJis.

Tema 4.5. IlpumeHeHue MmazHemu3ma 6 mexHuke. IIpuMeHeHne
3/7IeKTPOMAarHUTHBIX BOJIH. [IpYMeHeHre MarHeTu3Ma B TeXHUKe.

Pazpgen 5.

BosiHOBas 1 KBaHTOBAasA ONTHKA.

Tema 5.1. WumepcpepeHyus cgema. Pa3BuTue TpejcTaBIeHUN O MPUPO/ie
cBeta. KorepeHTHOCTb YW  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Wutepdepenius cBeta. Metoasl HabmogeHUss WHTep(epeHIMd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHWe UHTepdepeHLUH
CBeTa.

Tema 5.2. lugppakyus ceema. Ipunuun [toiireHca-®dpeHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [Iudpakius OpeHesns
Ha KpYyIJIOM OTBepCTMM W aucke. [udpakiusi dpayHrodepa Ha OJHOMU
mem. [Judpakuys @PpayHrodepa Ha AUPaKLMOHHOM  pelleTke.
[IpocTpaHcTBeHHasi pelleTka. PaccesHue cBeta. [udpakius Ha
TIPOCTPAHCTBEHHOU pelleTKe.

Tema 5.3. Bzaumoolelicmgue 31eKMpPOMA2HUMHbIX 60/H C 8elWjeCmeoM.
Paspemmaromasi criocoOHOCTh ONTHUECKUX TpuOOpoB. [lucrepcusi cBerta.
OneKTpoHHasi Teopus Jucrepcud ceeta. [lorsoieHue (abcopOiysi) ceeta.
Addext Jomnepa. 3nyuenue UepeHkoBa-BaBusioga.

Tema 5.4. INonspuzayus ceema. EcTeCTBeHHBIN W TMOSIPU30BAaHHBIN CBeT.
[Tonsipusanus cBeTa INPU OTPa)KEHWUU W TPEJIOMJIEHHMM Ha IpaHuLie [BYX
[IM3/1eKTPUKOB. [IBOliHOe mnyuenpenomieHue. [TossipusaljioHHbIe TIPU3MBI
U T[OJApOUAbl. AHamU3 II0O/pU30BaHHOrO cBera. VICKycCTBeHHas
ONTUUYeCKasl aHU30TPOIUs. BpallleHre I0CKOCTH TOJIpU3aLiuy.

Tema 5.5. IlpumeHeHue onmuKu 6 mexHuKe.

Tema 5.6. Tennoeoe u AOMUHeCyeHmMHoe u3/ayueHue. Buabl U3TydeHUS.
TerioBoe W3/lyueHre U ero xXapakTepucTuku. 3akoH Kupxroda. 3akoHbI
Credana-bonbiiMaHa U cMmelllendss Buna. ®opmysnbl Panesi-[bkuHca U




[1naHka. JIroMUHeCLeHLUS.

Tema 5.7. @omosappekm u e2o npumeHeHue. Buzbl HOTO3/1€KTpUUECKOTO
s¢dekra. 3akoHbl BHelllHero ¢otosddekra. YpaBHeHUe DUHILTeNHA AJis
BHeILIHero ¢dotosddexra. OKClepyMeHTa/llbHOe  TIO/TBepsKJeHue
KBAHTOBBIX CBOMCTB cBeTa. [IpuMmeHenue dhotosddekra.

Tema 5.8. Dppekm KomnmoHa. DHeprust U UMIYIbC GoToHa. [JaByieHue
ceTa. Jpdekt KomrToHa 1 ero ssieMeHTapHasi TeOpUsl.

Tema 5.9. EOuHcmeo KOpnycKyasipHbIX U  B60/HOBbIX  CBOLICME
9/1eKMpOMAZHUMHO20 U3/MYYeHUS.

Tema 5.10. Onmuueckas nupomempusi. TeruioBble WCTOYHUKU CBeTa.
MeTtoapl ¢uUKcaliyd TeryioBOro wu3iyudeHus. IIpvMeHeHUe ONTHUYeCKON
TIMPOMETPHUH.

Pasnen 6.

O/eMeHTbI KBAaHTOBOM (PM3UKYM aTOMOB, MOJIEKYJI 1 TBepPAbIX TeJL.
Tema 6.1. Teopusi amoma 8odopoda no bopy. Moaenu atoma TomcoHa u
Pe3epdopga. JluHeliuathliii criekTp aToMa Bogopoga. I[loctynatel bopa.
OnbiTel @panka u ['epua. CriekTp aToma Bogopo/a 1o bopy.

Tema 6.2. KopnyckyasipHo-80/1Ho80l Oyaausm ceoticmg geljecmed. BosHbl
Oe Bpolinsa. HekoTopbie CBOMCTBA BOJH Jie Bpoiis.

Tema 6.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 6.4. BoaHosas ¢pyHKYuUsi u ee cmamucmuyeckuli CMbICA.

Tema 6.5. Obwee ypagHeHue IlIpeduHeepa. YpasHeHue LlIpeduHeepa 0s
CMAYUOHAPHbIX COCMOSIHULL.

Tema 6.6. PeweHue ypasHeHus IlIpeduHeepa 04551 npoCMbIX K8AHMOBbIX
cucmem.

Tema 6.7. DnemeHmbl cospemeHHOU ¢pu3uKu amomos u moaekya. IIpuHLum
MIPUYMHHOCTYA B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTO/IBHOM «IIOTEHLMAZbHOM siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpoXosk[eHHe YacCTHI[bl CKBO3b
MOTeHLMaIbHbIN Oapbep. TyHHenbHbIN 3 dexT. JIuHelHbI
rapMOHUUYECKUI OCLIW/IJISITOP B KBAaHTOBOW MexaHWKe. ATOM BOZOpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CHMHOBOE KBaHTOBOE 4MC/IO. [IpWHLMI Hepas3nuurMMOCTU
TOXZJeCTBeHHbIX yactul. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTosiHusIM. [loHsiTie 00 SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOoMOWHaI[MOHHOe — paccessHWe — CBeTa.
[Mornomenvie. CrOHTaHHOE U BBIHY)KJEHHOe wu3nydeHus. OnTuueckue
reHepaTopskl (J1a3epbl)

4.3. Tlpaktuyeckue (CeMUHApCKUe) 3aHATHUS
TeMbl MpaKTUUECKUX 3aHSATUU U UX TPY/J0EMKOCTb NpUBe/ieHbI B Tabsuile 5.

Tabsuiia 5 — [TpakTHUeCKHe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
Ne Tembl DopMbI TPaKTUYECKO | paszen
TpyL0eMKOCTb, o
/ MpaKTUYeCKUX MpaKTUYeCKUX (uac) U a
1 3aHATUMN 3aHATUMN TOATOTOBKH, | AVCLIUI
(vac) JINHBI

YueOHBIM IJITAHOM He TIPelyCMOTPEHO

4.4. JlabopaTopHble 3aHSTUS
Tembl 1ab0PaTOPHBIX 3aHATUHN U WX TPYJOEMKOCTh MPUBe/ieHbI B Tabutie 6.




Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
No MPaKTUYeCKO | pasze
1/ HanmMeHoBaHue 1abopaTopHBIX paboT TpyRoemKocts %1 a
I > (1ac) TOATOTOBKHU, | JAUCLIUII
(uac) JIUHBI
Cemectp 1
1 | MaatHuk Makcsesia* 5 1
2 | MaTtemaruueckuii 1 000POTHBIM MasiTHUKH™ 4 1
3 | OnpeziesieHre CKOPOCTH 3BYKa B BO3Ayxe™* 4 2
4 OnpegeneHye 3/1eKTPOEMKOCTH 4 3
KOHZIeHcaTopa*
Cemectp 2
5 VccnenoBanue rucrepesuca 4 4
(heppoMarHMTHBIX MaTepHanioB*
6 | Konbua HetoToHa* 4 5
7 | IIpoBepka 3aKOHOB TeIUI0BOr'0 U3/lyyeHus™* 5 6
3 OrnpesiesieHre SHEPTUX (X — YaCTHL] 110 4 6
nipobery B Bo3gyxe*
Bcero 34

*[IpumeuaHue. ITlepeueHb mem nabopamopHblx pabom Ha cemecmp se1SemMCcs BAPUAMUBHbIM U
onpedessiemcs Ha ycMompeHue npenodagamesi. [ToaHbili cnucok aabopamopHbix pabom npueedeH ¢ mabauye 6.1.

Tabsuija 6.1 — Tembl 1abOpaTOPHBIX pabOT

Ne HanmeHoBaHue 1ab0paTOpHBIX paboT Ne paszena
n/m JUCLIUTIUHBI
Cemectp 1
1 | MammHa ATBya 1
2 | MagarHuk Makcsesia 1
3 | MasitHuk O6epbeka 1
4 | CTO/NIKHOBEeHMeE 111apOB 1
5 | I'mpockon 1
6 | Hak/10HHBIA MassTHUK 2
7 | KpyTUIbHBIN MasiTHUK 2
8 | OmnpegeneHre CKOPOCTH 3ByKa B BO3JyXxe 2
9 Onpe/esieHre YCKOpPeHHs1 CBOOO/IHOTO MaZieHusl TPy TIOMOIIM 000POTHOTO 9
MasiTHUKa

10 | MaremaTruecKuii 1 000pOTHBIN MasiTHUKHU 2
11 | OnpepeneHue 371eKTPUYECKOTO COTIPOTUBJ/IEHUS 3
12 | OnpepenieHne 371eKTPOEMKOCTH KOH/IeHCaTopa 3
13 | M3yueHue npoLeccoB 3apsifia v pa3psifia KOHJeHcaTopa 3

CemecTp 2
14 OrnpefienieHie  TOPW30HTA/JILHOM  COCTaBJISIFOLLEN  HaNpsyKeHHOCTH 4
MarHMTHOIO MOJIs1 3eMJIU

15 | Onpepenenue yzienbHOr0 COMPOTUB/IEHKS IPOBOJAHUKA 4
16 | UccnemoBaHue rucTepe3uca peppoMarHUTHBIX MaTepPUasioB 4
17 | WiccnemoBaHue peakCaliMOHHBIX KOJIeOaHMIA 4
18 | WccnenoBaHre B3aMMHOM MHAYKLUY 4
19 | OnpepenieHre yze/IbHOTO 3apsijia 3/1IEKTPOHA METOL0M MarHeTpoHa 4




20 | WiccnepmoBanue pe3oHaHCa B 3/IEKTPUUECKOM K0J1e0aTeTbHOM KOHTYPe 4
21 | bunpusma ®peHess 5
22 | Konblia HeroTOHA 5
23 | dudpakuys nioCKUX BOJH Ha L{e/n 5
24 [Tonsipu3anusi cBeta. 3akoH Masmoca. KpyroBas u s/uinTudeckas 5
T0JISIpU3aLun
75 OrnpesenieHde  JJIMH BOJMH  CHEKTPa/JbHbIX JIMHUA C  TOMOIIbIO 5
CIIeKTpOMeTpa
26 | [IpoBepka 3aKOHOB TeIJIOBOI'O M3/1y4YeHUst 6
27 W3yyeHue criekTpa aTtomMa BOJOpPOZAA C TOMOLIbI AU(PPaKLMOHHOTO 6
CIIeKTpOMeTpa
28 | OnbiTel CTONETOBA 110 U3yuYeHUI0 poToaddekTa 6
29 | OrpefiesieHure MOTEHI[UAIOB BO30YK/I€HUSI aTOMOB 6
30 | OnpegeneHue MWPHHBI 3aTipellieHHOW 30HbI TT0J/TyTIPOBO/JHUKOB 6
31 | OmnpegeneHyve yeabHOro 3apsifia 3/1eKTpOHa 6
32 | OddexT Xomia B repMaHUU 6
4.5. BeInonHeHre KypCOBOTO MPOeKTa/ KypCOBOW pabOoThI
YueOHBIM T7ITAHOM He TpelyCMOTPeHO
4.6. CamocrosTenbHasi paboTa 00yJarolmxcst
Buibl camocTosiTesibHOM paboThI U ee TPYZ0eMKOCTb TIpUBe/ieHbI B Tabmuie 7.
Tabsuia 7 — Buibl caMOCTOsATeIbHOM PabOTHI U ee TPYZA0eMKOCTh
Bug camocTosiTenibHOM paboThbl BS:;O’ Cemectp 1, yac CemecTp 2, yac
1 2 3 4
W3yyeHne TeopeTUUeCKOro MaTepurana 32 13 19
qucuuriiHel (TO)
[ToaroToBKa K TeKyleMy KOHTPOJIIO 32 13 19
ycrnieBaemoctH (TKY)
[ToaroroBka K NpoMeXyTOYHOU 30 13 19
arrecrayuu (ITA)
Bcero: 96 39 57

5. TlepeueHb yueOHO-METOJUUECKOTO 0OeCTIeueHust

JUTSI CAMOCTOSITe/TbHON PaboThl 00yUaroIIUXCs 10 AUCLUTUIAHE (MO/IYJTIO)
YueOHO-MeTOAMUeCKre MaTepuasbl [ijisi CaMOCTOSITeIbHOW PaboThl  00yUaromxcst
yKasaHbl B I1.I1. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN

HepequL MeUdTHBIX U 3JIEKTPOHHbIX y‘l66HBIX 1/13,an1/1171 MpuBeeH B Ta6m/1ue 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHbIX U3JAHUMN

URL agpec

[lInp/ Bubmorpaduueckas ccpinka

KomuectBo

SK3EeMILISIPOB
B Oub/mMoTEKe

(kpome
3/IEKTPOHHBIX

9K3eMIL/ISIDOB)




Kypc obeii ¢pusuku: B 3 1.: yuebHoe mocobue / U. B.

C]5132 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
Mexanvka. MosiekynsipHasi dusuka. - 1977. - 432 c.

53 Kypc ¢usuku: yuebHoe rmocobue / T. W. Tpodumora. - 94

T76 13-e u3n., crep. - M.: Academia, 2007. - 558 ¢

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

Pestcum docmyna: ons
aemopu308aHHbIX

CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
Tom 1. Mexanuka. MosnekynspHasi ¢pu3nka: yueOHUK
ansa Bysos / M. B. Casenpes. - 20-e usfg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagenbeB, U. B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
e.lanbook.com/book/

07521 OnekTpuuectBo. Kosebanuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesnetl.

ontuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e usf., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pescum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pursnka
TBepgoro Tena. dusvka aTOMHOro fAApa U
3/IeMEeHTapHBIX YacTUI]: yueOHUK s By3oB / U. B.
CaBenbeB. - 16-e u3fg., crep. - Cankt-IletepOypr:

nosb3oeameset. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YueOHOe

catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: Mexanuka /

470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:

Pesicum 0ocmyna: ons | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

a8mopu308aHHBIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YueOHoe

catalog/product/ nocobue pans By3oB: B 5 Tomax Tom @ 2:

470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3MATIINUT,

aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ NpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:

catalog/document?

o yuebHoe miocobuwe / M. E. Wpopmos. - 17-e wusg. -

fe;izggg;myna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosab3zoeamesetl.



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

https://
znanium.com/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe
catalog/product/ nocobue /7151 By30B: B 5 Tomax Tom 3: DyieKTpUuyecTBO
549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:
Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
aemopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peosicum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upomoe, WM. E. 3OnekrpomarHetusmM. (OCHOBHbIE
catalog/document? i
. 3aKoHbI: yueOHOe mocobue / Y. E. Vpozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mocksa: Jlabopatopusi 3HaHui, 2025. - 322 c. -
evictmt coemynd: O | 1oBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3osamesetl.
https:/
znanium.com/ Wpopos, U. E. KBanToBast pusrka. OCHOBHbIE 3aKOHbI:
catalog/document? .
{d=470861 yueOHoe ocobwue / U. E. Mpogos. - 9-e u3g. - Mocksa:
;_ 3 3 Jlabopatopust 3HaHui, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | ganqo =179
asmopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Wponos, U. E. 3amaun mo obujeit ¢usvke: yyeGHOe
catalog/document?
{d=476087 nocobue gist By3oB / U. E. VMpogos. - 17-e usg. -
IP_ 3 3 Mocksa: Jlaboparopusi 3HaHui, 2026. - 434 c. - ISBN
coRLM CoTmyNa: G | 978-5-93208-513-4.
aemopu308aHHbIX
nosb3oeamesetl.
https://urait.ru/ CasoHoB, A. b. flpgepHas ¢wu3uka: y4eOHUK [J1s
bcode/563653
p 3 3 By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -
a:rﬁutgo(;fﬂ :;' " | Mockga: N3parensctBo FOpaitt, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.
nosb3oeamesetl.
7. TlepeueHb 371EKTPOHHBIX 00pa30BaTe/IbHLIX PECYPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
[TepeueHb 3/IEKTPOHHBIX obOpa3oBaTe/IbHBIX pecypcoB rH(MOpPMaLMOHHO-

TEeJIEKOMMYHHKAIIMOHHOW ceTH «VIHTepHeT», HeOOXOAWMBIX /s OCBOEHHs JUCLIUIUTMHbBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX O0Opa3oBaTebHBIX PeCypcoB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALMOHHOM ceTH «VIHTepHeT»

URL agpec | HaumeHoBaHuMe |



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

https://new-science.ru/category/ WnTepHeT-xypHan «Hosast Hayka». Pasgen ¢u3vka

fizika/

https://openedu.ru/ O6pa3oBarenbHast ratTgopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIN pecypc Kadeapsl ¢pusuku ['Y ATl

https://lms.guap.ru CucTeMa AuCTaHLIMOHHOTO 00yuenusi 'Y ATl

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. Ilepeuenb mporpamMmHOro obecrieyeHusi, WCIO/IB3yeMOTO TIPH OCYIIeCTBIeHUN
obpa3oBaTesIbHOTO TpoLiecca Mo AUCLUTUIMHE.
I[TepeyeHb KCII0/b3yEMOT0 POrpaMMHOr0 obecrieueHus rpeficTaBeH B Tabimie 10.

Tabsmiia 10 — ITepeueHb MPOrpaMMHOr0O 0becrieueHust

No /11 HavmeHoBaHue

OneKTpoHHast HGOPMaIMOHHO-00pa3oBaresbHas cpefia I'YAIl «VIHTerpupoBaHHast
cpepa oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBegeHa B s3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAysei W WX (YHKIUOHAJbHOE Ha3HaueHWe WM3/I0KeHbl TI0  CChIIKe
https://guap.ru/it/system/iso

OdunmanbHbli  caT oOpa3oBaTe/lbHOM oOpraHu3aiu B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpysHukamud ['YAIl (BBe#€H B 3KCIUTyaTalio
ITpukasom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAII, undopmaiiyst o JMI[eH3UH TIpe/CTaB/IeHa
1o cchbike https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'VAII, uHdbopMalysi 0 JWLEH3UM TIpe/iCTaB/eHa TI0
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

8.2. Tlepeuerb  WH(OPMAIMOHHO-CTIIPABOYHLIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyI1IeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLIeCCa Mo AUCIUIUTHHE

[TepeueHb HKCMO/IB3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPE/CTAaBlIeH B
tabnviie 11.

Tabsuija 11— [TepeueHb WHGOPMAI[MOHHO-CITIPABOYHBIX CUCTEM

Ne i/t HanmeHoBaHue

OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctymom K 6a3e TIOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), ZocTymn yepe3 TMUHBIN KaOWHET unTaTesisi OMOIMOTeKH
'YAIl
HayuHast ssektpoHHass Oubmiotreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 NUYHBIA KaOwHeT uuTaTesns 6ubmioteku I'YAII, a takke mo IP -agpecam
I'YAII

3 9BC «Jlaub» (https://e.lanbook.com/), gocTym uepe3 JUUHBIA KaOWHET uuWTaTesst
6ubnmoreku ['YAII, a Takke o IP -agpecam 'Y AIT

4 9BC KoHcopuuryma aspokocMuyeckux By30B Poccum (http://elsau.ru/ suai), gocryn

no [P-agpecam I'YAII

5 OBC Znanium (https://znanium.ru/), mocTynm uepe3 JIMUHBIA KaOWHET uUMTaTesst



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

oubmoteku ['YATI, a Taxke 1o IP -agpecam ['YATII

O6pazoBarenbHasi mnardpopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTartens bubmoreku I'Y AT, a Takxke 1o IP -agpecam I'Y AIT

CBOOOJHBIN 1OCTYTI

Hayunasi snektpoHHass 6ubmmorteka «KubepJlenunka» (https://cyberleninka.ru/),

9. MartepuanbHO-TeXHHUeCcKast 6a3a

CocTtaB MaTepHa/IbHO-TEXHUUECKOW  0a3bl,

HeoOX0IuMoMn

aJist

obpa3oBaTe/IbHOTO Tpoliecca o JUCIUIIIMHE, TpeZicTaB/ieH B Tabmmiel2.

Tabmwmia 12 — CocTaB MaTepuaTbHO-TeXHUUYECKOH 6a3bl

Ne
/11

HavMeHOBaHMe COCTaBHOM 4acTu
MaTepHabHO-TeXHUUeCKon 6a3bl

Howmep aygutopun

YuebHass ayguTOpusi [jis 3aHSATHM JIEKIJUOHHOTO THIIA,
1abopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMIIOBBIX U WHAWBUAYATbHBIX KOHCYJ/IbTAlUi, TeKYIIero
KOHTPOJISI ¥ TIPOME>KYTOUHOM aTTeCTallHH.

OcHalrieHre: CrielaJu3upoBaHHas Me0esib; TeXHUYeCKHe
cpeAcTBa 00y4eHus1, Cy>Kallye /Jisi TIpe/iCTaB/ieHnst yueOHOM
vHbopMaluy  OOJIBIIION  ayJMTOPUH; nabopaTopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB st (pu3MuecKux
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnas);
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.
I'acrenno, . 15,
aygutopusi Ne31-046

YyeOHasi ayAUTOpUsA [JIS1 TIPAKTUUECKUX 3aHSITUM, 3aHATUM
CeMHHApPCKOTO THIIa, JJaDOpPaTOPHBIX 3aHATHM, T'PYIIIOBBIX U
VH/IVBU/YalbHBIX KOHCYJ/IbTallui, TEKYIero KOHTPOS W
MIPOMEXKYTOUHOM aTTeCTaLiH.

OcHalrieHye: CrielyaJu3upoBaHHass Mebesib; TeXHUUYeCKHe
cpeZicTBa 00yYeHusi, Cy»Kallye /s TIpeJiCcTaB/ieHust yueOHoM
vHbopMalu 60/bI1I0 ayIMTOpUH; nabopaTopHoe
obopyzsoBaHre (KOMIUIEKT TIpUOOpOB A1 (DHU3UUECKUX
r3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
Ycranosgu FRM — 06; FRM - 08; FRM - 09; FRM - 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropus Ne31-048

YueOHast ayguTopusi /Il 3aHATUN JIEKIIAOHHOTO THIIA,
3aHSATHI CEeMUHaApPCKOTO THIIA, TPYIIOBBIX u
VH/IUBU/IYa/bHBIX KOHCY/IbTAI[UM, TEKYIero KOHTPOJS U
MIPOMEXKYTOUHOM aTTeCTaLUH.

OcHaleHue: Criel{UaM3vpoOBaHHas Mebesib; TeXHUYeCKue
cpezicTBa 0OyuUeHwsl, CTy>Kalljye /7S TIpe/iCTaBeHus: yueOHOM
nHbopMaIn O0/BIIION ayIUTOPHH; Habop
J€MOHCTPAIIMOHHOT0 000PY/I0BaHUS.

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

YuebHast ayguTOopusi /s TIPaKTUUECKMX 3aHATUI TuIa,
nabOpaTOPHBIX  3aHSATHM, 3aHATHM CEMHUHAPCKOTO TWIIA,
IPYNIIOBBIX U HWHAWBUJYaNbHBIX KOHCY/bTAllUd, TeKyIero
KOHTPOJISI ¥ TIPOME)XYTOUHOM aTTeCcTaljuy.

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenmo, a. 15,
aypuropust Ne32-04

OCYIIeCTB/IEHUS




OcHalleHre: Crel{UaJM3UpOBaHHasi Mebesb; TeXHUUecKue
cpeAcTBa 00y4eHusi, Cy»Kallye /Jis TIpeJicTaB/ieHust yueOHoM
vH(dopMalu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopygoBaHre (MOAy/bHbIE J1aOOpPAaTOPHBIE YCTAaHOBKH TIO
anekTpoMarHetusmy: ®IIO — 03, PIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble pabOoThl IO
BO/HOBOM onituke: 1. burnpusma ®penens, 2. Konblla
HreroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHve AJIMH BOJIH
CTIeKTPasbHBIX JIMHUH; 1abopatopusiid ctens UT3-OM-I1-I10
(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

YuebHast ayauTopus 115l 1ab0paTOPHBIX 3aHATHH.

OcHalljeHre: CrierUani3vpoBaHHas Me0esb; TeXHUUYeCcKue
cpezicTBa 00yueHus1, CilysKallje [yis TIpeficTaB/ieHrs1 yueOHoM
uHpopmauyu  Gomblioi  ayauTopuu;  s1abopaTopHOe
obopyzoBaHre (MoAy/nbHBIE J/abOpaTOpHBIE YCTAaHOBKU TIO
anektpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO - 05,
5 | ®IID - 08, PIID — 11, PIID — 12, PIID — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTopHble pabOTHI IO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HelotoHa, 3. [udpakuys miockux BoiH, 4. AudpakioHHas
peuietka, 5. [Tonspusauus cseta, 6. Onpejenenue AJIMH BOJIH
CTIeKTpaJIbHBIX JIMHWM; TabopatopHbii cteHg MT3-OM-TI-I10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-06

YuebHast ~ ayautopus A TIPaKTUYECKUX  3aHSTHH,
nabopaTOPHBIX  3aHSTHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIIOBLIX U WHAWBU/YAJbHBIX KOHCYJbTAlUH, TeKYILero
KOHTDOJISI 1 TPOMEXXYTOUHOM aTTeCTaruu.

OcHalljeH’e: CrielManusipoBaHHas  Mebenb; TexHuueckue | 196135, r. CaHKT-
cpefcTBa 00yueHus, CIyKaljye A/1s npejcTaieHus yue6roii | [letepbypr, yoi.
uHpopMaumy  OoibILOM  aygutopuu;  saboparopsoe | ['actenno, . 15,
obopygoBanue (maboparophbeiii Komruieke JIKK-2M Ne36 wu | ayauTopust Ne32-05.
Ne37 (HTL], «Bnaguc», r. MockBa); mabopaTopHsie cTeH/ibI V-
AYT-TIO, YUC-AB-/IP, YUC-AB-YCII-IIO (00O
[Tpodobpazosanue, r. KaszaHs); ycraHoBku @ITK — 03, OIIK —
05, ®I1K — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

YyeOHast ayJUTOPHS /1/1s1 TaOOpaTOPHBIX 3aHATHM.
OcHalrleHre: crieljuaau3upoBaHHasi Me0esib; TeXHUYecKue
Cpe/icTBa 00yYeHwsl, Cy>Kallye /sl IpeACTaB/ieHusT yaeOHOM 196135, r. CanKT-
uHpopMalii  OO/BLIOW  ayJUTOPUM;  J1abopaTopHOe -
7 | obopymoBanue (nmaboparopHeiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. MockBa); 1abopaTopHble cTeHAbI M-
AYT-TIO, YUC-AB-IP, VYUC-AB-YCII-ITIO (00O
[Tpodobpazosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», I. MOCKBA)).

[MetepOypr, yii.
I'acrenno, . 15,
ayauropust Ne32-03.

10. OueHouHble cpefiCTBa /1/1s1 IPOBeJeHUsI IPOMeKYTOUHOW aTTecTaluy
10.1. CocTaB OLIEHOYHBIX CpeACTB /sl TIPOBeJieHHs TIPOMEXYTOYHOW arTecTalyy
obyyaroImyxcs o JUCLIMIUIMHe TpuBeEH B Tabnutle 13.



Tabsmiia 13 — CocTaB OLEHOYHBIX CPe/CTB JIJIs1 IPOBeIeHKs] IPOMEKYTOUHOM aTTeCTal[i|

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

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

TecTsl.

JK3aMeH

Cri1cox BOIIPOCOB;
OuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TpumeuaHue: *IK3amMeHAYUOHHble Buembl (hopmupyromces Ha 0CHoge 8onpocos U 3adau mabauywi 15.

10.2. B kauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIIeTeHII 00yJarolUMUCs TIpUMeHsieTcss 5-0aribHasi 1IKaja OLeHKH C(hOpPMHPOBAHHOCTH
KOMIIeTEHIIWH, KOTopas TipuBe/ieHa B Tabsuile 14. B TeueHne ceMecTpa MOXKET HCTIOIb30BaThCS
100-6annbHast  1IKada  MOJY/JbHO-DEHTUHIOBOM  CHUCTeMbl ~ YHHUBepCHUTeTa,  TpaBWIa
VICTI0JIb30BaHUSI KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabmwia 14 —Kputepuu O1leHKH YPOBHSI CHOPMUPOBAHHOCTH KOMITETEHI[UH

OrieHKa KOMITeTeHL[MN

5-6a/UTbHast [1IKana XapakTepucThKa chOPMUPOBAHHBIX KOMITETEHLII

Ob6yuatorumicst:

— r/1y6OKO ¥ BCECTOPOHHE YCBOMJI TIPOrpaMMHBbINA MaTepHart;

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

— OMMpasCh Ha 3HaHWUS OCHOBHOM W JIONOJIHUTE/ILHOM JIUTEePaTyphl,
TECHO CBSA3bIBAET YCBOEHHbIE HAyUHbIE OJI0KEeHMsI C MPaKTUUeCKOM
JeATe/ILHOCTLIO HallpaB/IeHUs;

— yMeJio 060CHOBBIBAET U apryMeHTHPYeT BbIBUTaeMble UM HeH;

— ZieslaeT BBIBOZIBI M 0000IIIeHNST;

— CBOOO/IHO B/IaJIeeT CUCTEMOM CIeL[iaJu3UuPOBaHHBIX TIOHATHH.

— MPaBUIBLHO BhINOAHUI 0T 90% 10 100% TeCTOBLIX 3a[aHuii .

«OT/TMYHO»

OOyuaromumiics:

— TBEP/0 YCBOWJI IIPOrPaMMHbIN MaTepHasl, FPaMOTHO U T10 CYL|eCTBY
W3/1araeT ero, ONMMpasiCh Ha 3HAHUsI OCHOBHOM JINTEPATYphI;

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOEHHBbIE 3HAHUS C TPAKTHUECKOH [eATe/lbHOCThIO
HarpaB/IeHHs;

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHUS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLMa/Ii3UpOBAHHbIX MTOHATHIA.

— MPaBUJILHO BBINOIHUI 0T 70% 110 89% TeCTOBBIX 3aJaHui .

«X0OpOoLIo»

— 00yyJaroLuiics yCBOWU/ TOBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
MO CYyIIeCTBY W3/laraeT ero, onvpasCh Ha 3HAHHUS TOJILKO OCHOBHOM
JIUTepaTyphl;

— [JIOTTyCKaeT HeCyIeCTBeHHbIe OIMOKU U HETOUHOCTH;

— UCTIbIThIBAeT 3aTPy/IHEHUS] B MPaKTUYeCKOM MPHMEHEHUM 3HaHUM
HaripaB/IeHUS;

— cy1ab0 apryMeHTUpYeT HayuHbIe ITOI0KeHMs;

— 3aTpygHSeTCS B (hOPMY/TMPOBAHUU BBIBOJIOB U 0000IIIEHUH;

— YaCTUYHO B/a/leeT CUCTeMOM CrieliiaTu3MPOBaHHbIX MTOHSITUM.

— MPABUJILHO BBINOIHNA OT 51% 110 69% TeCTOBLIX 3aJaHUN .

«yAOBJIETBOPHUTE/IbHO»

«HEY/IOB/IETBOPUTE/IBHO | — OOYYalOIMIACS He YCBOW/I 3HAUMTEbHOM YacTW MPOrpPaMMHOTO
» MaTepHaa;

— JIOTIyCKaeT  CylLeCTBeHHble OIIMOKM ¥  HETOYHOCTH  TIpU

pPacCMOTpeHHH Mpob/ieM B KOHKPETHOM HarpaBJ/ieHNY;

— UCHBIThIBAET TPYAHOCTU B NPaKTUUECKOM NPYMEeHeHUH 3HaHWUM;




OvieHKa KOMITEeTeHLIMU

5-0a/UIbHAas [IKa/Ia

XapaKTepucThKa CpOPMHUPOBAHHBIX KOMITETeHLMIA

— He MOXKeT apr'yMeHTHPOBAaTh HayuHbIe MOJI0KEeHUs;
— He (hopMyJIUpYyeT BLIBOZOB U 000011[eHUH.

— NPABUJILHO BBIMOIHUI MeHee 51% TeCTOBbIX 3aaHuil .

Ipumeuarue: “no peweHuio Kagedpbl NPoOYeHM NPAgUIbHO 6bINOAHEHHbIX MEeCMOoeblx 3a0aHuil Moxjcem

OblMb USMEHEH.

10.3. Tunossle KOHTPOJ/IbHBIE 3aaHUS WIX UHbIe MaTepUaslbl.
Borpocs! (3azaun) AJ1s 5K3aMeHa Tpe/cTaB/ieHsl B Tabmure 15.

Tabnwmia 15 — Boripock! (3aaum) /1151 3K3aMeHa

No Kop
n [TepeyeHb BOMPOCOB A/1s1 3K3aMeHa VH/JVKAaTOP
a

1 | HazoBute npeaMeT u3yuyeHrss KHHEMaTHKHU. OIIK-1.3.1

2 | aiiTe oripefiesieHlie MaTepyUaJbHON TOUKHU. OITK-1.3.1

3 YTo MOXKHO CKa3aTh 00 YCKOPEHHH UYaCTUIIbI a, €C/IU TIPU ee JBHKEHUH: OMK-1.Y 1
a) BEKTOpP CKOPOCTH YaCTHI[bl V=const; 6) MO/Iy/Ib CKOPOCTH vV=const? T

4 | Jlaiite orpesiesieHre abCOJIFOTHO TBEPZOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyiiTe OTAMUMSA  CJIeAYIOLIMX — (QU3UUECKUX  MOJesieit:

5 abcomorHo TBEpZAOe Teno (ATT) u MaTepuanbHasi Touka. [IpuBexauTe OIK-1.B.1
rnpuMep, B KOTOPOM OJHO W TO K€ Tel0 BBICTyIlaeT B KayecTBe
MaTtepuanbHOM TOUuku U ATT.

Havigute cBA3b MeXAy JIMHEWHOM Y YTJIOBOM CKOPOCTBIO MaTepUa/bHOMN

6 OIlK-1.¥.1
TOUKH.

v B uém cxoACTBO U pasnuuuve MeXX[y pPaBHOMEPHBIM MPSMOIUHENHBIM OIK-1.B.1
JIBM)KEHHEM W PABHOMEPHBIM JIBU)KEHUEM 110 OKPY>KHOCTH? T

8 | Chopmynupyiite niepBbiii 3akoH Hbl0TOHa. OIlK-1.3.1

9 OOmbsicHUTe, Kak, COIJIaCHO BTOPOMY 3akoHy HbIOTOHa, 3aBUCUT OIK-13.1
YCKOpEeHHe TeJia OT ero Macchl.

Kamenb n1€XXUT Ha [He COCyZa, TTOJIHOCTBIO TOTPY>KEHHbIM B BoAy. Kak

10 | u3mMeHHUTCA CWla JaB/eHUs KaMHSI Ha [JHO, eC/iu CBepxy HaiuTh KepocuH | OITK-1.B.1
(KepocHH He cMeInBaeTcs ¢ Bojoi)? OO6oCHyHTe CBOM OTBET.

1 [lpuBeguTe TmpuMep, WIIIOCTPUPYIOIIUM [eMCTBHe TpeThero 3akoHa OIK-1.Y 1
HeroToHa.

12 HasoBuTe, Kkakoii U3 3akoHOB Kermiepa ycraHaBivBaeT (opMy OIMK-1.3.1
TPaeKTOPUH TJIaHeT.

OueHnTe 3aBUCUMOCTb CHU/Ibl BCEMHPHOIO TATOTEHUS OT MacChl
B3aMMO/IEHCTBYIOIINX TeJl U PacCTOSIHUA MeXay HuMU. OOOoCHYyMTe, Kak

13 | U3MEeHUTCA CUIa B3aMMHOIO TSATOTEeHUs ABYX TeJ, ec/id Maccy ogHoro u3 | OITK-1.B.1
Tes yBeJIMUUTh BJIBOE, @ PaCCTOSIHUE MeXXJy Te/laMH — YMEHBILIUThb B /IBa
pasa.

14 | [aiiTe oripefiesieHle UMITY/IbCA TeJla KakK (GU3MUeCcKON BeJTMUMHBI. OIIK-1.3.1
CdopmynupyiiTe, py KakKWX yC/IOBUSIX BBITIOJHSETCS 3aKOH COXpaHEeHUsI

15 OIIK-1.3.1
HMMITY/IbCa.

16 | Ha3oBuTe, Kakasi ¢hu3nueckasi BeJlMUrMHa Ha3bIBAeTCSI MOMEHTOM CHJIbI. OIIK-1.3.1
CpaBHUTe 3aMUCU OCHOBHOTO 3aKOHa JJMHAMUKHU [I/Is1 IOCTyMNaTeIbHOTO U

17 | BpaujatensHoro [BwkeHusi. Hauputre B3aumocBsizsu wmexay stamu | OITK-1.B.1
3aKOHaMH.

18 | CdhopmyaupyiiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITY/IbCa. OIIK-1.3.1

19 | [laiite orpezesieHre pabOThI KaK (hHM3UUECKON BeJTMUMHBI. OIlK-1.3.1




20 | ChopmynmmpyiiTe, UTO TaKOe MOIHOCTh KakK (hr3nueckasi BeJIMUMHA. OIIK-1.3.1
Kakoii Kopabsib [BWKeTCs MejjleHHee TIPU OJWHAKOBOM MOILHOCTH

21 | gBuraTenss — Harpy>KeHHbI WM HeHarpyeHHbi? O6ocHyiire cBoit | OIIK-1.B.1
OTBeT.

2 OOBsicHUTe, TOUEMy LIEHTPOCTPEMHUTe/IbHAsl CUla TIPH BpALeHUH T10 OIK-1.Y 1
OKDPY>KHOCTH He IMPOU3BOJIUT PabOTHI. T
Temo ABWKeTCS TaK, YTO IyTH, MPOXOJUMble UM 3a JIOOble paBHbIE

23 | IpOMEeXYTKU BpeMeHH, I0C/Iej0BaTe/IbHO yBe/JIUunuBaroTcsa Ha ogHy U Ty | OIIK-1.Y.1
JKe BeJIMUUHY. SIB/IsSleTCs U 3TO ABW)KEHHEe PABHOYCKOPEHHBIM?

24 OObsicHWTE, B UeM COCTOUT pa3/Mude MeXIy KOHCEPBAaTUBHBIMH U OIK-1.B.1
HEKOHCEpPBAaTHMBHBIMU CUJIAMHU.

25 | [laiiTe omipefiesieHHe NOTeHMaAbHOW SHepruu. OT yero oHa 3aBUCHUT? OIIK-1.3.1

2% CdopmynupyiiTe  3aKOH  COXpaHeHHsT  MeXaHWYeCKOW  SHEeprumu. OIMK-1.3.1
ITpuBesWTe IpUMep BBINIOJIHEHUS 3aKOHA COXPAaHEHUs] SHEPIUH.

27 B ueMm oT/inuMe rpaduka myTv oT rpaduka 3aBUCUMOCTH KOOPAUHATHI OT OIMK-1.Y 1
BpeMeHH IPU PABHOMEPHOM NPSIMOJIMHEMHOM [IBUKEHUM? o
[TokakuTe Ha MpHUMepe TOHKOTO CcTepxkHs AynHOoM 20 cm u maccoit 30 T,

)g | KaK NpYMeHseTcs Teopema [IITeiiHepa A/ pacueTa MOMEHTa WHepLIU OMK-1.B.1
Tesl TIPU [epeHoce OCHU BpallleHHs C CepeJiMHbl CTep)KHSI Ha OZIUH U3 ero
KOHL[OB.

729 HazoBute (opmyny, MO KOTOPOM BBIUMC/ASIETCS MOMEHT MMITYJ/IbCa OIMK-1.3.1
abCoOFOTHO TBEpPAOTO Tea.

Kak BbIUMC/IsieTCss KWHeTWYecKass JHeprusi BpalleHus abCOTITHO

30 | tBepmoro Tena? CpaBHuTe C ¢dopmyson Aasi KuHeTuuyeckoir sHeprum | OITK-1.B.1
MOCTYMATe/IbHOTO IBUKEHUS.

31 | ChopmynupyiiTe iBa IOCTyJj1aTa TEOPUM OTHOCUTeNbHOCTU DuHIITeHa. | OITK-1.3.1
Kak u3mMeHHTCs X0 UaCcOB Ha KOCMUYeCKOM KopabJie, eC/ii OH JBYKETCS

3 | € OKOJIOCBETOBOM CKOPOCTHIO OTHOCHTeNbHO HabmtojaTenss Ha 3emie? OINK-1B.1
Kakue wuacel OyayT WATH Me[jieHHee C TOYKH 3DPeHUs 3eMHOTO o
HabmogaTens?

Kak m3meHuUTCs miepro; KosiebaHWi MaTeMaTHuecKoro MasiTHUKa, eCid

33 | ero g/mHy yBenuuuTh B 4 pasa? IlosicHurte, oT Kakux BequurH 3aBucutr | OINIK-1.Y.1
Tepuo/;, MasiTHHKA.

CpenaiiTe BBIBOJ, 110 BOTIPOCY: KakK Oy/leT U3MeHSIThCS X0/, MassTHUKOBBIX
YacoB MpY HACTYIUIEHUMM JIeTHUX J>KapKUX [HeW I10 CPaBHEHUI0 C

34 | XOIOAHBIMUA 3UMHUMU JHSIMM, €C/IY Yachl YCTaHOB/eHb! B HeyTeryieHHOM | OIIK-1.B.1
MOMellleHUM (CTep)KeHb MasiTHUKa MeTa/l/IMueCcKuid)? ApryMeHTHpyHTe
CBOM OTBeT.

35 | Kak cBsi3aHa 3Heprusi rapMOHHUYeCKUX KojiebaHu ¢ MX aMIUIATY 101 ? OIlK-1.Y¥.1

36 | CdopmynupyiiTe oripesiesieHie BOTHBI. OIIK-1.3.1

37 OOmbsicHUTe  pasnuuue MeXJy TpOJOJbHBIMU U  TOTepeuHbIMU OIK-1.Y 1
MeXaHUYeCKUMU BOJIHAMU.

38 | 3anmiMTe ypaBHeHHe Oeryirieil BOTHbI. OIlK-1.3.1

39 | Ha3oBuTe, ueMy paBHa cpe/iHsisi 00beMHasi IIOTHOCTh SHEPTUU BOJIHBI. OIlK-1.3.1
VicTouHMK 3ByKa HeTIOZBW)KEH, a Habsrozarenb yaansercss or Hero. Kak

40 | U3MeHUTCS BOCIPUHMMaemasl 4acToTa 3ByKa: yBeauuuTcs, yMeHsluutcs | OINK-1.B.1
WM OCTaHeTCs npexkHel? [Touemy?

41 | Chopmynupyiite npusiun ['toiireHca. OIIK-1.3.1

42 | Ha3oBuTe omnpejeneHre uHTepdepeHLMK BOJH. OIIK-1.3.1

43 CdopmynupyiiTe, 4To Ha3blBaeTCsl CTOsTYel BoHOM. [IpuBeauTe nprmep OMK-1.Y 1

CTOSUell BOTHEL.




44 | Yto M3yuaeT 3JIeKTPOCTaTUKA? OIIK-1.3.1

45 | [aliTe onpejeneHre TOUEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wusmMeHMTCd cCula B3aUMOJEWCTBUS [BYX 3/1€KTPOHOB, €C/IH OIK-1.Y 1
pacCTOsTHHE MEXKy HUMH YBeJIMUMTh B 3 pa3a? O6ocHy#Te Bair oTBeT. T
[TpoaHanu3upyiite, Kakyto paboTy coBeplliaeT 371eKTPoCTaThyecKoe IoJie

47 | mpoToHa B aTOMe BO/IOpOZia MpH TIOJHOM 006o0poTe 3yekTpoHa Bokpyr | OTTK-1.B.1
Hero.
Kak B3aMMHO OpHeHTHMpOBaHbI CU/IOBbIE JIMHUM W 3KBUIOTEHLMA/IbHbIE

48 OIIK-1.3.1
[I0BEPXHOCTH?

49 | Yto Ha3bIBaeTCs 3JIEKTPUUYECKUM AUIIosieM? OIIK-1.3.1

50 | Kakue BellleCcTBa Ha3bIBalOT ANSJIEKTPUKAMU? OIlK-1.3.1

51 OObsicHUTE  pa3vuue MeXAy TIOJSPHBIMA W HeroJsPHBIMH OMK-1.Y 1
JA3/IeKTPUKAMU.
[Tnockuii KOHJEHcaTop 3apsbkeH [0 HeKOTOPOrO HampsbKeHUs |

gy | OTK/IIOUEH OT MCTOUHMKA TOKA. Byzer 11 u3MeHATHCS HampspKeHue Ha OIK-1.B.1
KOH/IeHCaTope, eCc/id pa3/BuraTth ero IyiacTuHbl? Kakue mnpeBpaieHus
SHEepPryy MPOUCXOAAT MPU 3TOM?
CpenaiiTe  BbIBOZI, KaK HW3MEHUTCS  37€KTPOEMKOCTb  TJIOCKOTO

53 | KOHZeHcaTopa C KBaJpaTHbIMU IUIACTUHaMU, e U3 3Tux Iviactud | OIIK-1.B.1
BbIpe3aTh KPYTH C IMaMeTPOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe CUTyalMIO: 1Ba KOHJeHcCAaTopa 0guHaKoBorW eMKoCcTh 200 MKD

54 | coeguHeHbl TapaienbHo. Kak w3meHWTcss uMx obujas emMkocts, ecm | OTIK-1.B.1
coe/IMHeHHWe 3aMeHHUTh Ha MoC/Ie/loBaTe/IbHOe?

55 [ToueMy /NMHWY HaIpsHDKEHHOCTH 3JIEKTPOCTATHUECKOro TIOJs BOIM3U OIMK-1.B.1
TOBEPXHOCTH MPOBO/IHMKA MePIeHIUKYJ/ISIPHbI 5TOM TTOBEPXHOCTH? o

56 | [laiiTe omnipesiesieHHe 371eKTPUUECKOTO TOKa. OIlK-1.3.1

57 | Cdhopmynupyiite 3akoH Oma /17151 yyacTKa LieTy. OIIK-1.3.1
[lBa OAVWHAKOBBIX IO MOAY/IK 3apsfia HaxoAATCI Ha HEKOTOPOM

cg | PaccTosHuu. KEK M3MEHUTCS HaNpsDKeHHOCTb 3/1EKTPUUECKOrO MOMA B | e 4 v g
TOUKe, Jie)Kallleld rocepeZiuHe MeKy HUMU, eC/I1 3apsi/ibl OHOVMEeHHBIE;
pasHoumeHHbIe? [losicHUTe OTBeT.

59 KakoB ¢u3nueckrii CMbICI TIOTeHLMana 3/1eKTPOCTaTUYecKoro MoJs v OIK-1.B.1

Pd3HOCTHU l'IOTeHL[I/IaJIOB?

Bomnpocs (3azaun) asis 3aueta / qudd. 3aueTa rpecTas/ieHbl B Tabuie 16.

Tabmwmia 16 — Boripockl (3aaun) st 3aueta / audd. 3auera

Ne Kopg
wn [TepeueHs BompocoB s audd. 3aueta HHMKATOpA
1 | laiiTe oripefiesieHe MarHUTHOW UHAYKLIVU. OIlK-1.3.1
2 | Copmynupyiite 3akoH buo-CaBapa-Jlamnaca. OIIK-1.3.1
3 | KakumM oOpa3om oripe/ie/isieTcsi HarpaBjieHue CUibl Amriepa? OIlK-1.3.1
OOBsicHUTe, KaK U3MEHUTCS BeJIMUMHA MAarHUTHOW MHIYKLIUK B IIEHTpe

4 | KPYTOBOTO BUTKA C TOKOM, eC/IM PajHyC BUTKA YBE/MUMTL B 2 pasa, a OIK-1.Y 1
CU/Iy TOKa yMeHbIUTh B 4 pa3a. ObocHyliTe CBOM OTBET, OMupasiCh Ha o
3akoH buo-Casapa-Jlanaca.
OObsicHUTe, Kak Hanmuuve (HeppOMarHUTHOTO Cep/eUYHUKA BHYTPH

g | CO/EHOWJA B/MSET Ha BeTUUMHY MarHMTHOW WHAYKLMU Ha €ero OCH. OIMK-1.Y 1

Kakue mnapameTpbl cosieHOWJa U Cep/leYyHMKa OMNpefe/sioT WUTOrOBYIO
BeMuuHY nossi? OO0CHYHTe CBOM OTBeT.




Kak u3MeHUTCST BeJTMUMHA MAarHUTHOTO TIOJSE HA OCU TOPOH/Ia, €C/IA TIpU
HeU3MeHHOU Cuie TOKa YJBOWTh IJIOTHOCTh HaMOTKU? OOocHyMTe CcBOM
OTBET.

OIIK-1.B.1

OrueHuTe CUTyalMIO: B MarHUTHOE T10Jie C OJUHAKOBBIMU CKODOCTSIMHU
BJIETAlOT TPOTOH W 3/7IeKTPOH. ByAyT /M OTIMUYATBCS UX TPAeKTOPUM, U
eCJIY a, TO KaKUM 00pa3oM? ApPryMeHTUpPYWTe CBOM OTBET.

OIIK-1.B.1

3apsbkeHHasi 4YacTulja [JBWKETCS B OJHOPOJHOM MAarHUTHOM TIOJie.
[Tpoananu3upyiite, Kak u3MeHUTCs cuia JlopeHla, [elcTByollas Ha
yacTully, ecjid eé CKOpPOCTb YyBeJWuYuTh B 3 pa3a, a HWHIYKLHIO
MarHWTHOTO M0/ YMEHbIIUTh B 2 pa3a. 3aBUCUT /v cuja JlopeHua or
3HaKa 3apsijia yactuiibl? OO0CHYHTe CBOM OTBeET.

OIIK-1.B.1

B uem cOCTOUT siB/ieHUe 371eKTPOMAarHUTHOW MHAYKLUU?

OIIK-1.3.1

10

Ot kakux ¢akropoB 3aBucuT OAC HHAYKLMM B KOJblLle, KOTOpOe
BBIHOCAT U3 MarHUTHOro noJjsi? Kak msmenurcsa 3/1C, ecii MarHUTHBIA
TIOTOK uepe3 KOJIbLI0 OyZleT U3MeHsIThCs ObicTpee?

OIIK-1.¥.1

11

[aiiTe onpeiesieHusi AMaMarHeTUKaM U rapamMarHeTHKaM.

OIIK-1.3.1

12

Kakue BelljecTBa Ha3bIBalOTCsl (heppOMarHeTUKamMu?

OIIK-1.3.1

13

UTo Ha3bIBAKOT KOSPLIUTUBHOU CUJIOMN?

OIIK-1.3.1

14

OT Kakux BeIMYMH 3aBUCUT SHEpPrus, 3araceHHas B KaTyllke
WHAYKTUBHOCTU? Kak M3MeHUTCS 3Ta SHeprus Ipu YBeJWUYeHUH CUJIbI
TOKa?

OIIK-1.¥.1

15

UTo Ha3bIBaeTCsd BHEKTPOMHFHHTHOﬁ BOJIHOM?

OIIK-1.3.1

16

Kak B3aviMHO OpHEHTHPOBaHbI B 3/€KTPOMArHUTHOM BOJIHE BEKTOPBI
HarpsDKeHHOCTH  9JIeKTPUYECKOTO TI0/Is, MAarHATHOW WHAYKIUM |
CKOPOCTH BOJIHbI?

OIIK-1.3.1

17

CdopMynupyiiTe 3aKOH OTPa’KeHUsI CBeTa.

OIIK-1.3.1

18

[TpoaHanu3upyiite, B KaKOW U3 ZIBYX CPeZl CBET JBIXKETCS ObICTpee — B
anMaze (n = 2,42) wiu Bozie (n = 1,33). OOBbsACHMTE, KaK IOKa3aTeslb
TIpe/IOM/IeHUs1 CpeJibl CBsi3aH CO CKOPOCTBIO PACIpOCTpaHeHHsi CBeTa B
Heil. OG0oCHYHTe, B KAaKOU cpejie i/IMHA BOJIHBI CBeTa OyZieT MeHbllle.

OIIK-1.B.1

19

[Ipu KakKOM yC/IOBUM OTpPaKe€HHBIM U TIPeJIOM/IEHHBIN JTyUM OKa3bIBarOTCS
B3aMMHO TepreHAUKY/IspHbIMU? Kak 3TO CBsi3aHO C TIOKa3aTe/ssMu
MpeioM/IeHus cpef?

OIIK-1.B.1

20

UTto Ha3bIBalOT UHTep(epeHiel cBeTa?

OIIK-1.3.1

21

OnuiuuTe, B 4eM pas3/vuve MeXAy TeOMeTPpUUYecKOM W ONTUUeCKOU
Pa3HOCTBIO X0/la CBETOBbIX JIyuel.

OIIK-1.¥.1

22

[MpennoxxuTe TeopeTHYeCcKoe 0O0OCHOBaHME HATMUUS Pafy>KHOW OKPaCKu
y TOHKMX IIJIEHOK (Pa3/MTOe Ha TOBEPXHOCTH BOJbI Macjio, MbIIbHbIE
My3bIPU U T.I1.).

OIIK-1.B.1

23

Uro Takoe [jucriepcusi cBeTa Kak sBjeHue? IlpuBejgure mnpruMepsl
HabO/II0/IeHNsT AVCITEPCHUM.

OIIK-1.3.1

24

OT Kakux (AaKTOpPOB 3aBUCUT MaKCUMasbHbIM TIOPSIIOK CIIEKTpa,
KOTODbIN MOXXHO Hab/ro/1aTh Ha AU PaKLMOHHOM pelieTke? Kak BIUSIOT
JUIMHA BOJIHbI CBeTa U Mepyo/| pelieTKu?

OIIK-1.B.1

25

Uemy paBHa pa3HOCTh (ha3 [ABYX CBETOBBIX BOJH, IIPU KOTOpOM
Ha0JTIF0IaeTCsI MUHUMYM UHT€HCUBHOCTH?

OIIK-1.3.1

26

[Tnockomnosisipu3oBaHHbIE ~ CBeT  TIPOXOAUT  uepe3  aHa/iMW3aTop.
[TpoaHanu3upyiiTe, KaK 3aBUCUT MHTEHCHMBHOCTb MPOIIE/ILIero CBeTa OT
yrjia MexXzay IIIOCKOCTBH —TIOJIsIpY3aliM  Majarollero CcBeTa U
IUVIOCKOCTBKO  aHanu3aropa. [Ipy Kakom  yrjie  UHTEHCHBHOCTb
yMeHbBIIUTCS BABoe? OOOCHYITe CBOM OTBET, MCITO/b3Ysl 3aKOH MaJtroca.

OIIK-1.¥.1




27

Yo Takoe abCOMIOTHO YepHOe Tes0?

OIIK-1.3.1

28

Bo CKOMBKO pa3 H3MeHWTCs IOTOK SHePrMM OT HWUTH HaKaauBaHUS
JIaMIIbl, €eC/TU  y[JBOUTH ee Temrepatypy? OOoOcCHyiiTe Balll OTBeT,
onupasich Ha 3akoH Credana-bosbimaHa.

OIIK-1.¥.1

29

Pacriosioxkurte ciefiylole CrieKTpaibHble K/IacChl 3Be3fl B TIOPsJKe
BO3pacTaHus abCOMIOTHOM TemriepaTypbl: A — Oenble 3Be3pl, G —
Xentble, M — KpacHble, O — ronybbie. VIcronb3yiiTe B OTBETE 3aKOHBI
u3yuyeHuss abco/MoTHO uepHOro Tena. OOBICHUTE MOMYUYEHHYHO
3aKOHOMEPHOCTb U3MEHEHHs 11BeTa.

OIIK-1.B.1

30

Yto Ha3biBaeTcsl BHETHUM (PoTo3dekTom?

OIIK-1.3.1

31

MoKeT /i1 BUIVMOe W3/Ty4eHHe BbI3BaThb ()OTOI(MGEKT B IIaCTUHE W3
MeTasna, pabora BbIXoa KoTtoporo paBHa 3.5 3B? O6ocHyiiTe cBOiA
OTBET.

OIIK-1.B.1

32

OOBsicHUTe TIPUYMHY BO3HHWKHOBEHHSI TOPMO3HOTO DEHTTeHOBCKOTO
W3/TyueHwusl.

OIIK-1.3.1

33

OOmBsicHUTe, KakK 3Heprus (hOTOHa CBs3aHA C JJIMHOW CBETOBOW BOJIHBI.
OO6ocHyiiTe Balll OTBeT.

OIIK-1.3.1

34

OT kakux (PaKTOPOB 3aBUCUT H3MeHeHWe [JUHbI BOJIHBI (DOTOHA TpU
KOMIITOHOBCKOM paccesiHUM? B KakoMm cjyyae 3TO U3MeHeHUe
MaKCHUMAaJILHO?

OIIK-1.B.1

35

OnwuimTe, YTO TpeCTaB/sieT co0OM aToM B paMKax Mojenid TOoMCOHa.
Kakuve 0CHOBHbIe HeJJOCTaTKU JJAHHOU MOJIeNn?

OIIK-1.3.1

36

AToM BoOJiOpO/la HAXOAWTCS B OCHOBHOM COCTOSTHUW. KakoM IJTUHBI
BOJTHBI W3/yueHre MOXKeT UCIYCTUTh JaHHbIA atom? OOocHyiTe Balll
OTBET, MCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.B.1

37

B yem cocTouT runotesa e bpoiins?

OIIK-1.3.1

38

OOBsicHUTE, TIPU KAaKUX YCJIOBUSIX MUKPOYACTHIIBI TTPOSIBIISIFOT BOJTHOBBIE
cBoticTBa. IIpuBeuTe IPUMEpHI, TOATBEPIKAAIOII1e BOJTHOBbIE CBOMCTBA
YaCTHIL.

OIIK-1.3.1

39

Byner M mposiBASATH BOJHOBble CBOWCTBA (PyTOOMBbHBI MSU TIpU
TONa/laHuy B BOPOTa IIMPUHOU 7 M, ecii Macca Mstya 400 r., a CKopocTb
- 100 km/u? OTBeT 06OCHOBATH.

OIIK-1.¥.1

40

KakoB (pusnueckuii CMbIC/T BOJIHOBOU (DYHKLIAK?

OIIK-1.3.1

41

B uem oT/iMuMe CTalMOHAapHOIO M HECTaLMOHApHOIO
[IIpéaunrepa?

ypaBHEeHUs

OIIK-1.3.1

42

OOBbsicHUTEe, KaK COOTHOIIIEHWe HeompeaenéHHOCTeld ['eifseHOepra zyis
SHEPTMM M BPEMEHU CBSI3aHO CO BPEMEHEM J>KHU3HH KBAaHTOBOIO
COCTOSIHUSI.

OIIK-1.B.1

43

['me B ofHOMEpPHOW TMOTEHIMAbHOW siMe C OeCKOHEUHBIMH CTeHKaMH
Haubosiee  BepOSTHO OOHAPY)KUTh MWKDOUaCTULly B OCHOBHOM
cocrosiHum? ['/ie BepOsITHOCTb ee 0OHapy»KeHHsl PaBHA HYJ/IO?

OIIK-1.B.1

44

Kak 3aBucuT [iMHa BOJIHBI Je bBpoitis OT Macchl 4YacTUIbl TIpU
O/IMHAKOBBIX CKOPOCTAAX? Y KaKOW uaCTULbl BOJIHOBbIe CBOWMCTBa
BbIpa)XEHBI 3aMeTHee: y 60Jiee MaCCMBHOM WM Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

Kakum o6pa3oM sSHeprust «HyJIeBbIX KoyiebaHUil»  KBAaHTOBOT'O
rapMOHUYECKOT0 OCLIWJIISITOpa CBsi3aHa C COOTHOLLIEHUEM
HeomnpeziesieHHocTel ['eii3eHbepra?

OIIK-1.B.1

46

OOBsicHUTE, TIOUEMY B OCHOBHOM COCTOSIHUM aTOMa MOXKET HaXOJUTbCS
He Oosiee ABYX 92/ieKTpoHOB. Kakoii (yHAaMeHTanbHBIA TTPUHLIUAIL
KBAHTOBOW MeXaHWKHU HaK/a[bIBaeT 3TO orpaHuueHure? OOOCHYyMTe CBOM
OTBeT.

OIIK-1.¥.1




Kakoli »s/emMeHT uMeeT TIOJHOCTBIO 3all0JIHEHHYIO BHEIIHIOIO 2p-

47 | obonouky? IToueMy Takasi 37eKTpOHHasi KOH$urypaiusi cootBetctByer | OINK-1.Y.1
TOBBIIIEHHOW YCTOMUMBOCTH aroma?

48 KakuMm MoxxeT OBbITb CIMH YaCTUL], KOTOPbIe OMUCHIBAIOTCS CTAaTUCTHUKOU OIMK-1.3.1
®epmu — [lupaka? IIpuBeauTe npumMepbl TAKUX YaCTHLL.

49 OObsicHUTE, ueM OT/JMYAeTCS XapakTep 3arllO/IHEHUS COCTOSTHUM OIMK-1.3.1
KBAaHTOBOM CUCTeMbI (hepMHUOHAMH U OO30HAMHU.
[Mpenyio>kute  TeopeThueckoe  0OOCHOBaHWE,  KaK  WU3MEHUTCS

5o | MPOBOAMMOCTb  KPEMHHeEBOro o?pa:«;ua, eCM B HEro BHeJPUTb | oo 1oy
HeOOoJIbIIIoe KOIMYeCTBO WH/WEBOW TipuMecu? BasleHTHOCTb KpeMHUSs
paBHa 4, BaJIeHTHOCTb UHJWS — 3.

51 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOT'O Y BBIHY>K/IEHHOT'O U3/yYeHHUs]. OIIK-1.B.1

52 | OnuiumTe MpUHLMI paboThI Jla3epa Mo TPeXyPOBHEBOM CxeMe. OIIK-1.3.1
Mexy KakuMH YPOBHSAMM B Jla3epe C TpPexXypOBHEBOW CXeMOU

53 | mpoucxoauT pabouee u3nyuenre? OT Yero 3aBUCUT AJiMHA BojHBI 3Toro | OIMTK-1.Y.1
W3/Ty4YeHUs ?

54 Yemy paBHa MOJApHas TEIUVIOEMKOCTb TBEPAOrO Tela, COLMACHO | o 459
KJIaCCUYeCKOU TeOpUHU TeryioeMKOCTH [lrosioHra u [Ttu?

55 OOmbsicHUTe, KaK KBAaHTOBAsi TEOPHsI TEIJIOEMKOCTH TBeporo Tena [ebast OIMK-1.Y 1
JIOTIO/IHSIET TeOPHIO TeIJIOeMKOCTU DUHILUTEeHHA. o

56 Kakas  uactuiia  HasbiBaercs  QoHOHOM?  Kakum  KBaHTOBBIM OIK-1.3.1
pacripe/ie/ieHieM OMUChIBAIOTCs (YOHOHBI? o
[TepeueHb TeM [isl BBITIOJTHEHUS] KYPCOBOTO MPOEKTa/ KYpPCOBOUM PabOThI Mpe/iCTaB/IeHbI B

Tabnwie 17.

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

Ne i/t

paboThI

[TprMepHbIl TIepeveHb TeM /1J1s1 BBITIOJIHEHHsI KyPCOBOT'O TIPOeKTa/ KypCOBOM

YueOHBIM IJITAHOM He MpelyCMOTPEHO

Boripockl a1 mpoBefileHHs1 TIPOMEXYTOYHOM aTrTecTalud B BHUJE

ripe/icTaB/IeHbl B Tabuie 18.

Tabsuiia 18 — IpuMepHBIi TIepeueHb BOIIPOCOB IJisl TECTOB

TeCTUPOBAHHA

Ne
/mn

[TprMepHBIii epeyeHb BOMPOCOB [i/Is1 TECTOB

Kon
WH/JYKaTopa

Kakasi Oyzer TpaeKTopwsi y YacCTWIL[bl, JBMKYIIEHCS PABHOMEDHO C
MOCTOSIHHBIM T10 BeJINYMHE YCKOPEHUEM.

1) Ipsimass iuHUA

2) JIvunus ¢ mepernbom

3) ITapabosna

4) OKpY>KHOCTb

OtBert: 4

OIIK-1.¥.1

Onpepenure, Kakasi U3 Mpe/CTaBleHHbIX (PU3NUECKUX BeIUUMH HMeeT
e/IMHULY U3MepeHMUs, COBMAJA0ILyI0 C eAMHULIeN N3MepeHus CUJTbL.

1) Umnynbc

2) YckopeHue

3) Bec

4) YrnoBasi CKOPOCTh

Otsert: 3

OIIK-1.3.1




Yro mpon3oiéT mocie abCcoMFOTHO HEYIPYToro yjapa YacTHI] MacCaMu
m, = 4m, U C KUHeTUUeCKUMH 3HeprussMu T, = 6T,. UacTuija ¢ mMaccou
m, JBUrasach BIIPaBO, a YacTHL]a C MacCOM M, — HaBCTpeuy 4YacTHLe C
Maccou m,.

1) YacTuipbl OyyT ABUraThCs BIIPABO OIIK-1.B.1
2) Enunas yactuiia OyJeT ABUTaThCs BJIEBO

3) YacTuiiel OyAyT TIOKOUTHCS

4) Yactuiipl OyAyT ABUTAThCS B TIPOTHUBOTIO/IOXKHBIE CTOPOHBI

Otser: 2

[Ipoananu3upyiiTe, Kakold OTBeT SIB/SIETCS TPaBWIbHBIM Ha BOMpPOC:

«YeMy paBHa CyMMa BHYTPEHHHX CWJI, [JeHCTBYIOIIUX MEXJy TelaMu

3aMKHYTOW MeXaHUUeCKOW CUCTeMbI?»

1) MI3meHeHMIO SHepPryuy CUCTEMBbI OMNK-1.B.1
2) Hynto

3) I3MeHeHuIO MMITyJ/IbCa CUCTEMBI

4) Y CKOpeHHIO 11eHTpa MacC CUCTeMbI

Otser: 2

Urto mnpousoieT C MOMEHTOM UHepLMH CBHUHLOBOTO LIMJIMHApA
OTHOCUTE/IbHO OCH, COBIAJawrollell C ero reoMeTpUYecKOW OChIO

CUMMeTPHH, eC/IA UWIUHAP CIUIFOLUTD B JUCK?

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

3) CoxpaHuTcs

4) CraHeT paBHbIM HYJIIO

OtBer: 2

YKakuTe BepHYH 3aluCh ypaBHEHUs [WHAMWKM BpalllaTelbHOro

JIBIDKEHUS.

HIM=Jw

2)e=M/] OIlK-1.3.1
3 M=L-»?

4) L =rp-sinx

Otser: 2

YKakuTe, yeMy paBeH MOMEHT MHepLMM TOHKOro obpyya Maccoit m u

pazuycar.

1) J=m-1%12

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

4)J = m-r?

OtBerT: 4

Bribepure (¢pa3y, COOTBETCTBYIOLIYIO TIepBOMY 3akOHy HblOoTOHa:

«[TepBbiii 3aK0H HbIOTOHA yTBEp)KJaeT. . .»

1) ®akT cymiecTBoBaHUsS AOCOMFOTHOTO IBYKEHHST

2) CylijecTBOBaHMe WHEPLMAbHBIX CUCTEM OTCUETa OIlK-1.3.1

3) ®aKT CyleCTBOBaHUSI HEMHEPLMaIbHbIX CUCTEM OTCUETa
4) dakT CylecTBOBaHUs MPUHLIMIIA OTHOCUTe/ILHOCTH ["anunes
OtBeT: 2




PaccuuraiiTe BeMUMHY MOZYJ/S MaKCHMasbHON BeTMUMHBI YCKODEHUs
TOUKH, [IBU)KeHWe KOTOPOM OMMChIBaeTCsl ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OTsgeT: 1

OIIK-1.¥.1

10

Bribepute dopmyiy, onpeAensonlyl0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3)v=kA

4Hv=wk

OtBert: 4

OIIK-1.3.1

11

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

1) 3aBucHT OT yObUIM TIOTEHLIMALHOW SHEPTUA

2) IlporopioHanbHa NpypallieHr0 KWHeTUYeCKoW SHeprun

3) PaBHa HyJ1t0

4) 3aBUCUT OT CKOPOCTH JBM>KEHHUS

Otsert: 3

OIIK-1.3.1

12

Kakass 13 mepeurcrieHHBbIX ()HM3UYeCKUX BeIUUMH MMeeT pa3MepHOCTh
(xkr-m)/c??

1) MomeHT cubl

2) MoMeHT UHepLux

3) MomeHT umnybca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korpa TaHreHnpanpbHOe YCKOpeHHMe paBHO HYJ/IIO, a HOPMaJbHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBV)KeHHe Ha3bIBaeTcsy ...

1) PaBHOMEpHBIM KPUBOJIMHEUHBIM

2) PaBHOMepHBIM NPSIMOJIMHEHHBIM

3) PaBHOYCKOpEeHHBIM MPSIMOJIMHEWHBIM

4) PaBHOMEpHBIM BpalljeHUEM

Otsert: 4

OIIK-1.3.1

14

Bribepure mpaBuibHBIA 0TBeT. Kak M3MeHsieTcss MOJy/ib CKOPOCTU TIpU
NPSIMOJIMHEMHOM /IBWDKEHUH, €C/IM 3aBUCUMOCTb IPOMJIEHHOTO TeoM
IyTH OT BpeMEeHH 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) Yo6bIBaer

2) IIpoxoauT uepe3 MUHUMYM

3) Bo3spacraer

4) OcTaéTcs MOCTOSTHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BbIuMc/isieTcs MOMEHT UHepLIMKA MaTepruaibHOW TOUKU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J=mr?

OrtgerT: 4

OIIK-1.3.1




16

Kak cooTHOCATCS MOMEHTBI UHepLMU AuCKa JA U quinHApa Jij, KoTopbie
VIMEIOT paBHble MacChl U paiiyChl?

1) Jp=Ju

2)Jn > Ji

3)Jp>2-Jn

4) Jn > Ju/2

Otsert: 1

OIIK-1.¥Y.1

17

Hatigute oTHoIllleHWe mpou3BeZieHHBIX padot (A,/A,), ecnu Ba AWCKa C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyuuBatot u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1

18

Kakoli yuéHblii co3/ian crieljuaibHyt0 Teoputo otTHocutenbHoctu (CTO)?
1) Tanuneit

2) DUHIITeNUH

3) JlopeH1y

4) Bop

OtBer: 2

OIIK-1.3.1

19

Bribepute ypaBHeHHe, OTIMChIBaKOIIlee TapMOHUYECKHe KoieOaHusl.
1) x = 0,1-tg(2t2 + m/6)

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

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

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

OtBer: 2

OIIK-1.3.1

20

[IpoaHanu3upyiTe, NpU KakOM YC/IOBUM B CHUCTEMe, COBepLIaroLein
BBIHY)K/IeHHbIe KoJsiebaHusi, OyzeT HaO/MOAaThCsl pe3oHaHC (0, —
COOCTBeHHasi UaCTOTa, ( — YaCTOTa BBIHYXK/JAFOIIe CHJIbI)?

1) o>>w,

2) 0>,

3) 0~ w,

4) 0 << w,

Otser: 3

OIIK-1.3.1

21

Bribepure, Kakasi pu3nyeckasi BeJIMUMHA U3MEHSIETCs 10| BO3/eHCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbroTOHa.

1) MosnsipHast Macca

2) CkopocTb

3) Macca

4) MoMeHT vHepLyn

Ortser: 2

OIIK-1.3.1

22

Bribepure, B Kakod cuUcCTeMe Tesl MOJIHbI MOMEHT UMITy/IbCa OCTaeTCst
MOCTOSTHHBIM.

1) 3amMKHyTOMU

2) He3amkHyTOM, rjle CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO

3) HesaMkHyTOH, I/le CyMMa MOMEHTOB BHEIIIHUX CUJI TTOCTOSTHHA

4) He3amkHyTOU

Otser: 1

OIIK-1.3.1




23

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

1) Bsiskoro TpeHust

2) Cunibl TpeHUs KaueHUst

3) Tarorenus

4) Cusibl TpeHUSI CKOJTbXKEHHUS

Otser: 3

OIIK-1.3.1

24

YeMy paBHa BeJIMUMHA YCKOPeHUsi CBOOOJHOTO Ta/ieHus g Ha BBICOTe Hafl
TIOBEPXHOCTBI0 3eM/IM, pPaBHOUM paauycy 3emmu? BemuuwHy g BO/IM3M
TOBEPXHOCTH 3eMJIM MPUHSATh paBHOU 9,8 M/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Otser: 2

OIIK-1.¥.1

25

[TpoaHanu3upyiTe, KaK U3MEHUTCS 1TepUO/ KorebaHU MaTeMaTHUYeCKOTo
MasiITHUKa, eC/Id JJIMHY ero MoJBeca yBeJIuuuTh B 9 pas3, a MacCy rpysa —
yBeJIMUUTh B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pa3a

3) Ymenbnrcs B 2 pasa

4) YMeHbIIUTCS B 4 pa3a

Otgert: 1

OIIK-1.¥.1

26

OrueHUTe 3/1€KTPOEMKOCTb TUIOCKOTO BO3AYIIHOTO KOHJeHCcaTopa, eciu
pacCTosIHUE MEXIYy ero OOK/IaJKaMH YBeJUuuTh B 9 pa3, a 00sacTh
MeXXy 00K/IaIKaMH 3a/TUTh AUCTUUTMPOBAaHHOM BOoM (& = 81).

1) YmenbumTcA B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

OtBert: 3

OIIK-1.B.1

27

Ha3oBure BeljecTBa, KOTOPbIe MPU OOBIUHBIX YCIOBUSX MPAKTUUYECKU He
MIPOBOJSAT 3/1eKTPUYECKUM TOK.

1) IlpoBogHUKH

2) ITonmynpoBoJHUKH

3) IlnatunHa

4) Ins1eKTpUKU

Otsert: 4

OIIK-1.3.1

28

Kak HamnpaB/ieHbl CU/IOBbIe JITMHUM HAaNpPsDKEHHOCTHU 3/71eKTPOCTaTUYeCKOro
T10JI51, CO3/JaHHOI'0 TOYEeUHBbIM OTPHUL{aTe/IbHBIM 3apsiOM?

1) 3akpyuuBaroTCsl BOKpYT 3apsijia

2) K 3apsny

3) 3akpyuMBarOTCS BOKPYT 3apsi/ia 110 4acoBOW CTpeJiKe

4) 3aKpy4MBarOTCA BOKPYT 3apsiZia NPOTHUB YaCOBOU CTPesKU

Ortser: 2

OIIK-1.3.1

29

MoskeT /1 YaCTHIla UMeTh 3apsi/l, BeJIMUMHa KoToporo B 1,5 pasa 6osbiie
3/1eMeHTapHOr o 3apsja?

1) Moxet

2) Hert, He MoxeT

3) MokeT, HO TOBKO eC/IU 3apsif, OTPULIATe/IbHbIN

4) Mo>keT, HO TOJIbKO eCJTU 3apsi/| TI0JI0’KUTEeNbHbIN

Otser: 2

OIIK-1.3.1




30

UeMy paBeH MOTeHLIMA 371eKTPUUeCcKOro MnoJisi?

1) IoTeHLMaIbHOW SHEPTMM €JUHUYHOIO MOJIOKUTENBHOTO 3apsja Wid
OTHOLLEHHIO MOTeHIMaAbHOM HePruH K 3apsify

2) Pabore cun mons MO TepeMeleHH0 eJUHUUHOTO TI0JI0XKUTeTbHOTO
3apsifa U3 JaHHOM TOYKH 1107151 B 6eCKOHEUHOCTh

3) Cune, felcTBYytOIelN Ha 3apsij], MOMellleHHbIN B JaHHYI0 TOUKY IO/

4) KuHeTnyeCcKo 3Hepruy MpoOHOTO TOUEUHOrO eJUHWYHOrO 3apsifa B
JJaHHOW TOUKe T0JIst

Otser: 2

OIIK-1.3.1

31

Haruivre dopmysy 3akoHa OMa B auddepeHianbHol Gopme.
HR=U/I

2) R = Q/I>- At

3)j=0o'E

4)R=P/1

Otsert: 3

OIIK-1.3.1

32

Haiijure  mpaBWwIbHOe  Ha3BaHWe  /iJid  BEKTOPHOW  CUJ/IOBOM
XapaKTepPUCTUKU 3/IeKTPOCTaTUUECKOr0 TOJIS.

1) IMoreHuuman

2) HanpskeHHOCTB

3) Unpykuys

4) 3apsp,

Otser: 2

OIIK-1.3.1

33

OreHrTe, KaK M3MEHUTCS CHUla 3/IeKTPOCTAaTUUYeCKOTO B3aUMO/IeHCTBUS
[BYX TOUEYHBIX 3apsifioB, eCIM OJWH U3 HUX YMEHbIIUTh B 4 pasa, a
paccTosiHue MeXX/ly HUMHU YMeHbLIUTD B 2 pasa.

1) Ymenbimtcs B 8 pa3

2) YmeHbIINTCA B 2 pasa

3) YMenbiuTcs B 16 pa3

4) He usmeHnuTcs

Otsert: 4

OIIK-1.B.1

34

OneHrTe, KaK 3aBUCUT 3JIeKTpUYecKass NPOBOAUMOCTb NPOBOJHUKA OT
TIPUIO’KEHHOU K HeMY Pa3sHOCTH MOTeHLUAaJIOB.

1) IIpsiMmo nponopLOHaIbHO

2) [IponopLoHaNBHO CTeNeHr OT Pa3HOCTH MOTEHL[aIOB

3) IIponopioHaaIbHO KBaZpaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

YKaxuTe (QU3MUECKYI0 Be/JMUMHY, KOTOpas HMeeT Ty Xe eJUHHULLY
V3MEepeHMUs], UTO U HampsDKeHHe.

1) HanpsokeHHOCTh

2) IIpoBogMMOCTH

3) 3C

4) ConpoTuB/eHue

Otser: 3

OIIK-1.3.1




Kak  Ha3blBaeTcs  Be/MUMHA  HANPSDKEHHOCTH — TIOMS,  €C/d
HaMarHUUeHHOCTh  (eppoMarHeTuka  obpailjaeTcs B HyJIb U
HaMpsDKeHHOCTB T10J1s1 HalpaBJieHa TIPOTHUBOTIONIOXKHO TIOMIO, BBI3BABIIIEMY
HamMarHUuuBaHUe?

36 | 1) I'ucrepesucom OIIK-1.3.1
2) KospiutuBHO cunoi
3) [Monsipusaruent
4) MarHuToABWXKY1lel CUIou
Otser: 2
OueHuTe, IO KakOW TpaeKTOpuUU OyJeT ABUraTbCs B MarHUTHOM TIOJie
yacTula, JieTsllas C MOCTOSTHHOM CKOPOCTBIO BJ0JIb JIMHUWA MarHWTHOM
WHAYKLUA?
37 | 1) Oxpyxnocts OIK-1.Y.1
2) [psimast
3) OBanoug,
4) Dnnuric
Otser: 2
B kakux eguHUIIAX M3MepsieTCsl HalpsDKEeHHOCTh 3/1IeKTPUUeCKOro ToJisi?
1) A/m
2) B/m
38 3) Kn OIlK-1.3.1
4) Tn
OtBer: 2
YcTaHOBUTE COOTBETCTBME MEXKAY MaTepuasoM T[POBOJAHUKA W €ro
3J1eKTPOIPOBO/IHOCTHIO:
Matepuan ODneKTpoIpoBoaHOCTS (0, 1/(OM-cM
39 A) Metasn : 1) >10‘pls - EO‘lOﬂ ( ( : OIK-1.3.1
B) [MonynpoBoJHUK 2) 10710 - 103
B) [InaneKTpuk 3) 104 - 108
OtBer:1-B,2-B5,3-A
OueHuTe, KaK COOTHOCSITCS YTJ/IbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
Da>>¢o
T OMK-1.3.1
a=¢
Ha<o
Otsert: 3
[TpoaHaM3upy#Te, ueMy paBeH abCOJFOTHBIN TMOKa3aTe/lb MPeIOM/IEHUsS
cpefbl C [AW3MEKTPUYECKOW TMPOHULIAEMOCTbI0 € = 16 M MarHWUTHOU
MPOHULIAEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.B.1
3)4
4) 1/16
Otsert: 3
YKaxkute siBjieHHWe, KOTOpOe UMeHyeTcsi HTepdepeHLueli BOMH?
1) OrubanHvie BOJIHAMHU TIPETSATCTBUN
2) HanoxkeHuve [Apyr Ha /[Apyra BOJIH, HWAYIIUX OT KOTe€PEeHTHBIX
4 | poTOHIIROD OMK-1.3.1

3) Ork/ioHeHWe BOJAH  OT  [epBOHAUa/bHOIO  HallpaB/eHUs
pacrpocTpaHeHUs TPy Mepexo/ie U3 OJHOU Cpe/ibl B IPYTYI0

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT [JIMHBI BOJIHBI

Ortser: 2




43

[TpoaHamM3upyTe, KAKUM [IOJDKEH OBITh YTOJI TIa/IeHUs] CBETOBOT'O JTyva,
YTOOBI OTPA’KEHHBIM JIyU COCTABJISIT C TIaZAroIUM yrout 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OrTBeT: 3

OIIK-1.B.1

44

OueHuTe ONTHUYECKYHO JJIMHY MyTU L M3 OJHOW TOUKU B [APYTYHO, eC/id
pacCTossHUe MeXAy [ABYMsI TOUKAMM TIPO3PayHOM [IU3JIeKTPUUYECKON
cpeapbl S = 4 M. [Toka3zaresib npesioMmsieHus cpefbl n = 1,5.

1)5m

2)6m

3)7 ™

4H11lwm

Otser: 2

OIIK-1.B.1

45

[y 0OBSICHEHUST KAKOTO SIBJIEHUSI MOKeT OBITh WCITO/Ib30BaH TPUHLIUTI
["tolireHca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) [Monsipuzarys

4) KopnycKynsipHO-BOJTHOBOM lyanu3m

Otser: 2

OIIK-1.3.1

46

[TpoaHanu3upyiiTe, ueMy paBeH MepUOJ, pPelleTKH, KorJa AudpakiioHHast
perietka cogepXuT 200 [ITPUXOB HA MUAJITTUMETP.

1) 100 Mxm

2) 500 MKmM

3) 200 MKm

4) 5 MKM

OtBert: 4

OIIK-1.B.1

47

[lpoaHanu3upylTe  MHTEHCUMBHOCTb CBeTa IpU  UHTep(depeHLuH
OJJMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOrepeHTHbIX UCTOYHUKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2'm-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

OIIK-1.¥.1

48

YTo W3 Tepeunc/ieHHOTO SIBJSIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUH
MarHUTHOTO T10/151?

1) CuioBble TMHUM MarHUTHOTO TI0JIs1 BCeT/la 3aMKHYThie

2) MarHuTHble CU/IOBble JIMHUM HAyMHAIOTCS HAa MAarHUTHBIX W
3aKaHUMBAIOTCS HA 3JIEKTPUUECKUX 3apsifiax

3) MarHuTHble CWIOBble JMHUM HAUMHAKOTCS W 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CHUJIOBble JIMHUM HAUMHAKOTCS W 3aKaHUMBAKOTCS Ha
3/IeKTPUUECKUX 3apsifiax

OrtBer: 1

OIIK-1.3.1




CpenaiiTe BbIBOJ, KakOW TeOMeTpUUeCKOW (Urypod MOKHO OMUCaTh
TPAeKTOPDUIO [IBW)KEHHSI 3apsDKEeHHOM YacCTHULbl, JBUTAOLLENCs TI0f
HeKOTOpbIM yrioM (0° < a < 90°) K IMHUAM MarHUTHOM WHAYKLWH.

1) OKpy>KHOCTb

49 2) MapaGona OIlK-1.B.1
3) I'uriepborna
4) Cnivpanb
Otsgert: 4
Ouenure cTereHb MOIpU3aLuK P cBeTa, ecyii CBET Mpe/CTaBseT co0oi
CMeChb eCTeCTBEHHOI'0 CBeTa C IUIOCKOINOJ/ISIPU30BAHHBIM. VIHTeHCUBHOCTD
TMOJIIPU30BAaHHOIO CBeTa B Jlyye paBHa MHTEHCUBHOCTU eCTeCTBEHHOIO
CBeTa.
50 | 1)25% OIlK-1.B.1
2) 35%
3) 50%
4) 75%
Otser: 3
PaccuuTaiiTe nokasare/b NpesOM/IeHUs BellleCTBa, eC/IM CKOPOCTb CBeTa
TIpU Tlepexo/ie yya U3 BO3/lyxa B HEKOTOpPOe BelleCTBO YMeHbIIN/Iach Ha
20%.
11,2
51 2)1.25 OIK-1.¥Y.1
3) 0,2
4) 2,2
OtBer: 2
PaccuuTaiiTe yroa Mexzay OINTHUECKMMHM OCSIMM MOJspU3aTopa U
aHanv3aropa. Ilpy NpoOXoXKAeHWM CKpeLeHHBIX [o/gpu3artopa |
aHa/IM3aTopa MHTEHCUBHOCTD CBeTa YMEeHbIIWIach B 4 pasa.
52 1) 60° OIK-1.¥Y.1
2) 45° o
3) 30°
4) 90°
OtBer: 2
ITpoananu3upyure, Kak M3MEHUTCS Be/IMUMHA MarHUTHOM MHAYKLMU Ha
OCH [JIMHHOTO COJIEHOWJA, eCd TOK B HeM YyBeJWuYuTh B 4 pasa, a
IIJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTh B 2 pasa’?
53 1) YBenuuurcs B 2 pasa OINK-1B.1
2) YBenuuutcs B 9 pa3s
3) YmenbluuTcs B 9 pa3
4) YMeHbIIUTCA B 3 pasa
OtBerT: 1
YKaKuTe, KaKoe TeJlo SB/IseTCsT abCOFOTHO YepHBIM TeJIOM.
1) ITornowaeT Bce najaroliee Ha HErO U3ayUeHue
54 2) OTpaxkaeT BCe MaZaroliee Ha Hero usjiydyeHue OIK-13.1

3) N3nyuaeT B peHTreHOBCKOM /[aria3oHe
4) VanyuaeT B BUJMMOM Jiaria3oHe
OtBeT: 1




55

Y Kakoro u3 Tes OTpakaTesibHasi CIOCOOHOCTE O/M3Ka K HY/MH0?
1) IIpo3pauHoro

2) 3epKabHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OueHrTe, BO CKOJIbKO pa3 yBeIMUWIaChb SHEpreThyeckass CBETUMOCTb
abCOMIOTHO UepHOTro Tefa mpu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.B.1

57

Bribepure, kakasi (opmysna Hanbosiee TOUHO OMUCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBeTUMOCTH abCOTFOTHO YepHOTO TeJia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bose-JitHiTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Ortser: 3

OIIK-1.3.1

58

Kaxkoe usnyueHue sBJisseTcsi paBHOBECHBIM?

1) Anbda-, beTa-, ramMma-HU3nyYeHust

2) TenoBoe H3nyueHue

3) JlazepHoe u3nydeHve B BUAUMOM U MHGPAKPACHOM [Hara3oHax
4) TopMO3HO€e PEHTTeHOBCKOe H3/TyueHune

OtBer: 2

OIIK-1.3.1

59

YKakuTe 3aKOH, KOTOpBIM oOmpefesseT TOJ0KeHHe MaKCUMyMa
W3/yyaTeslbHOM CIOCOOHOCTU abCOMIOTHO YepHOTo Tesa TMpU 3a/[aHHOM
abcomoTHOM Temmeparype.

1) 3akoH Credana-bosbimana

2) [1epBbiii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpeie/sitoIy0 SHePr1i0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

AHE=hv=hcA

OrTgeT: 4

OIIK-1.3.1

61

[IpoaHanmusupymTe, Kak W3MeHseTCS CWIa TOKa HAaCBILeHUs IpU
¢doTo3(ppexkTe B C/yuae yMeHBIIEHUS CBETOBOIO IIOTOKA IMaZlarolero
CBeTa MOCTOSTHHOM JI/TUHBI BOJIHBI.

1) YmeHbI1aeTCst

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeTUUMUBAeTCs

3) CHauana yBe/MuMBaeTCs], 3aTeM yMeHbLIaeTCs

4) CHauasna ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTC s

Otser: 1

OIIK-1.B.1




[Ipoananu3upyirte, UYTO MNPOU30OHAET C KHWHETUYECKOW 3SHepruen
(hOTO3/1IeKTPOHOB, eC/IH, He MeHsIsl YaCTOThI MaZjatoIllero CBeTa, yBeJIUuUnTh
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbimTcs B 2 pasa

62 2) YBenmuuTcs B 4 pasa ONK-1.B.1
3) He usmenurcs
4) YBenuuurtcs B 2 pasa
Otser: 3
OreHuTe BeUUMHY KpacHOM rpaHullpl ¢dotodddekra (B repiax) s
KaTo/la, U3rOTOBJIEHHOTO M3 Bosib(ppamMa TomuHON 2 MM. Katos moKphIT
cioeM okcuzia 6apusi. PaboTa BbIX0/ja 371EKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 5B. IlocrossHHas Ilnanka — h = 6,6-10734 [Dbk-c. 3apsf
3/1eKTpoHa — e = 1,6-10719 Ki.
63 1)3,2-101 Ty OIIK-1.B.1
2)4,8:10'5 I'y
3)4,8:10“ I'y
4)4,8-101 I'y
Ortser: 1
Kakum o06pa3om 3aBUCMT paboTa BBIXOZA 3/7€eKTPOHA C TIOBEPXHOCTH
KaTo/a 13 Ka/IMUsI OT YaCTOThI MaZiatolliero ceera?
1) IIpssiMo MpoNoOpLIMOHAIBHO YacToTe
64 | 2) [IponopLoHaIbLHO YCKOPSOLLEeMY HarlpsbKeHUI0 OIlK-1.3.1
3) [IponopioHanbHO KBaZpaTy YacCTOThI
4) He 3aBUCUT OT YaCTOThI
OtBert: 4
[Mpoanamu3upyiite, Oymer mm Habmopatecs  GoToaddekT, eciu
TUIAaCTUHKY W3 JIaHTaHa 00/yyaTb CBETOM C JAJMHOW BosiHBI 600 HM?
Pabota BbIX0/la 3/1IEKTPOHA M3 JIaHTaHa paBHa 3,3 3B.
1) ®oro3ddekT Bo3MOKeH, ec/ii KaTo/, HarpeTh o TeMriepatyphbl 347 K
65 | 2) He Oyner OIK-1.B.1
3) ®oro3ddeKkT BO3MOKEH, €C/u JOMOJHUTENbHO TPUIOXKUTE K
TMJIACTUHKE YCKOPSIFOIIYI0 Pa3HOCTh MOTEHLMA/I0B BeJIMUMHON He MeHee 1
B
4) ®oTo3(¢grdheKT Bo3MOXKEH C BEPOSITHOCTBIO p ~ 0,5
OtBer: 2
CpenaiiTe BBIBOJ, O BeJMUMHE MUHHUMA/ILHOTO OOpPATHOTO HAIPsKEHWS,
IpU KOTOPOM TOJIHOCTBIO TpeKpaljaeTcsi (OTOTOK. YC/IOBHE: SHEeprus
doroHoB paBHa 6,5 3B, a (oTOKaTOA WM3rOTOBIEH W3 JIUTHS, paboTa
BbIX0O/]a KOTOPOro cocTasjseT 2,5 3B.
66 | 1)4B OIIK-1.B.1
2)9B
3)6,5B
4)2,5B

OtBeT: 1




67

OueHvTe, BO CKOJBKO pa3  /[laBjieHWe  CBeTa,  [1aJlarollero
MepreHJUKY/ISPHO  H/eanbHO 3epKa/lbHOM  TIOBEpXHOCTH, Oosbliie
JlaB/ieHHsI CBeTa, [aJjalollero TepreHAUKY/JSIpHO WeaJbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3) 1,5

4)3

OtBeT: 1

OIIK-1.B.1

68

OueHuTe, OT KaKMX BeIWUYMH 3aBUCUT CUa CBETOBOTO JAaBJIEHUSI C
KBAHTOBOU TOUKU 3DEHUs:

A) Yucna ¢hbOTOHOB B CBETOBOM ITyUKe;

b) Onepruu ¢otoHa;

B) Koa(dduieHTta oTpakeHst TOBEpXHOCTH.

HAB

2)A,B,B

3),B

4 A, b

Otser: 2

OIIK-1.¥.1

69

ITpoaHanu3upyiTe, B KaKMX 00JIaCTSX CIIEKTPA I€KTPOMAarHUTHBIX BOJIH
BO3MO)KHO HabmoieHue 3¢ dekra KomrtoHa.

1) Buaumblii 1uara3oH

2) Papuoauanason

3) Teparep1]oBbIi AMaria3oH

4) PeHTreHOBCKUI iMana3oH U TaMMa-u3iyueHue

OrtgeT: 4

OIIK-1.¥.1

70

Kakum 06pa3om UMITy/IbC JOTOHA CBSI3aH C JAJTUHOH BOJTHBI?

1) NmnysibC npsiMo TIPOTIOPL{MOHAJIEH /I/TUHE BOJHbI

2) mny b psiMo MPOMOPLIMOHaeH KBa/IpaTy [I/TUHBI BOJTHBI

3) Nmrtysibc 06paTHO TPOMOPLIMOHATIEH JJTHHE BOJTHEI

4) MmnyabC mpsIMO TIPOTOPL{MOHA/IeH KOPHI0 KBaJpaTHOMY OT JJIUHbI
BOJIHBI

OtBert: 3

OIIK-1.3.1

71

B Kakoil 006s1aCcTH CIieKTpa 37eKTPOMAarHUTHOTO W3/Iy4YeHHUs HMITY/IbC
(hoTOHa UMeeT MUHMMa/bHOEe 3HaueHue?

1) lndpakpacHoe n3nyueHue

2) Teparep1ioBoe H3/TyueHue

3) PeHTreHOBCKOE H3nyuyeHue

4) Paguousnyuenve

Otsert: 4

OIIK-1.3.1

72

[Tpoananu3upytite, Kakoe U3 TIpUBe/IeHHBIX BBLICKa3bIBaHUIA
MPOTUBOPEUYMUT KBAHTOBOW TEOPUU CBETa.

1) ’HTeHCHMBHOCTD CBeTa He 3aBHUCUT OT MJIOTHOCTU MOTOKA (POTOHOB U UX
HEepruu

2) CBeT MOXeT H3/y4aTbCsi U PACOpPOCTPAHSITHCS TOJMBKO OT/ieTbHBIMU
MOPLUSIMU — KBAaHTaMU

3) KaxgoMy U3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaXOJWTCS aTOMHasi
CUCTeMa, COOTBETCTBYET Orpe/ie/ieHHbIM ypPOBeHb SHePTrur

4) [lna 4YacTuIbl He MOTYT OBITb OJHOBPEMEHHO TOYHO W3MepeHbI
KOOPJMHATHI U UMITYJIbC

OrtBert: 1

OIIK-1.B.1
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Ykaxute, B ueM 3aK/IF0UaeTCsl CMbIC/I [1epBOro IocTysiara bopa.

1) YTBepXzZeHHWe O CyIIeCTBOBaHMM CTal[MOHApDHBIX COCTOSIHUM, B
KOTOPBIX aTOM He H3/ly4yaeT U He MOIJIOIaeT SHePruun

2) Pa3HOCTb 5HEpruil [ByX CTalJUOHApHBIX COCTOSIHMM paBHa 3HEpPrUH
W3/ly4aeMoro WM MOrJIollaeMoro KBaHTa CBeTa

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

4) ATOM COCTOUT M3 TMOJIOXKUTENBHO 3apsPKEHHOTO si/ipa U OTPULIATE/IbHO
3apsDKeHHBIX 3/IEKTPOHOB

Otsert: 1

OIIK-1.3.1

74

Bribepure, Kakoe W3 TIpHMBeJIeHHBIX HIDKe BBbICKAa3bIBAaHUM TIPAaBUIBHO
OTUCBHIBAeT CMIOCOOHOCTh aTOMOB K W3/TyUeHUIO U TIOTJIOIeHUI0 SHepTyu:
«ATOMBI MOTYT ...».

1) IlorsomaTh W W3IyuyaTh JIMIIb HEKOTOPBIM AWCKPETHBIM Habop
3HaueHUM SHeprumn

2) V3nyvath ¥ TIOT/IOIIATh H00YI0 TIOPLIMIO SHEPTUr

3) WznyuaTh MO0 AUCKPETHBIM HAOOp 3HauUeHWM 3Hepruu, Iubo Ir00YyI0
MOPLIUIO SHEprUr

4) U3nyyats r00yI0 MOPLMIO SHEPTUH, a MOTJIOIATh UL HEKOTOPLIMI
Otsert: 1

OIIK-1.3.1

75

YKaxkuTe, K KakKOMy [uarna30oHy HW3IyueHUs] OTHOCATCS TIepexofbl W3
cepuyr banpmepa B aTome Bozopoza?

1) TennoBoe u3nyyeHve

2) PeHTreHOBCKOe U3/TyyeHue

3) 'amMMa-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-1.3.1

76

[IpoaHanu3upyiTe, Kak H3MeHWIaCh 3HepPrusi aToMa BOJOpoja TpHU
M3/Ty4eHHUU UM (DOTOHA C IJTMHOM BOMHBI A = 4,86-1077 M?

1) YBenuuusace Ha 4,86 3B

2) YMeHbllIMIach Ha 2,55 3B

3) Ymenbiumiack Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.¥.1

77

OreHrTe pa3HOCTh YHEPTUN OCHOBHOTO W BO30Y)K/I€HHOTO COCTOSIHUS (B
9B). /laHO: 3/IEKTPOH B aToOMe Tiepeliies U3 BO30Y>K[€HHOTO COCTOSTHUS B
OCHOBHOe, W TIpU [IaHHOM Tiepexo/ie TMPOU30LI0 H3lyueHue (POToHa C
JUTUHOM BOJIHBI 650 HM.

1) 0,4 3B

2)1,95B

3)1,23B

4)2,2 5B

Ortger: 2

OIIK-1.B.1




YKakuTe, B UéM 3aK/r0UaeTcs ruroTesa e bpoiss.

1) JIroOble MHMKpOYACTHIIBI Hapsigy C KOPIYCKY/JSpHBIMU 00/1a[jaroT
BOJTHOBBIMHM CBOMCTBaMH

2) AToM He MOXeT Co/iep>KaTh 0ojiee IBYX 3/IEKTPOHOB, HAXOSIIUXCS B
OJTMHAKOBBLIX CTAllMOHAPHBIX COCTOSHUSIX, OMpe/ieNisieMbIX Habopom

78 | yeTbIpex KBaHTOBBIX UMCesl OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOJKHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOP/JWHATBI U UMITYJIbC MUKPOYaCTHUL{bI
4) DHeprus UCIyCKaeTCsl U MOIJIOIAeTCsl He HelPepbIBHO, a OT/e/IbHBIMU
KBaHTaMU
Otsert: 1
Bribepure yTBep)KAeHue, Haubosiee TIpaBWIbHO COOTBETCTBYHOILIe
runorese ae bporis.
1) MuKpouacTHLbl MOTYT TMPOSIB/IAATH BOJTHOBbIE CBOMCTBA
79 | 2) DneKTpOMarHuTHbIE BOJIHBI UMEIOT CBOKMCTBA UaCTHL] OIIK-1.3.1
3) Y KaK/]0¥ YaCTHLIbI CYIl[eCTBYeT aHTHYaCTULla
4) AAapo aToMa COCTOUT U3 KBapKOB
Ortser: 1
Paccuurarite [/MHY BOJIHBI Zie Bpoinis AJ1s 5/1eKTpOHa, JABWKYILErocsl Co
ckopoctho 3,6 KM/c. Macca 3nektpoHa m. = 9,1-1073! kr, 3apsn
371eKTpoHa e = —1,6-10719 K.
go | 1) 1.6 wcw OIK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJIMYECTBO 3HAUEHUM, KOTOPble MOXKeT NPYHMUMaTb MarHUTHOE
KBAHTOBOE UHWCJI0 M TIPU JAHHOM 3HaueHWH OpOUTAa/TBbHOTO KBAaHTOBOTO
yucna I?
H2+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
Ykaxure, 4To ornpeie/sieT rjaBHOe KBaHTOBOE UMCJIO N?
1) OHepreTrueckue YpOBHU 3JIEKTPOHA B aTOMe
2) BenmnurHy MOMeHTa UMITy/IbCa 371eKTPOHA B aTOMe
82 | 3) Ilpoekiuto OpOUTaNLHOTO MOMEHTa UMITy/IbCa 3/IeKTpoHa Ha 3asianHoe | OIMTK-1.3.1
HaripaBJieHue
4) BenmMurHy MOMEHTA UMITYJIbCA 3/IEKTPOHA B 33/laHHOM HarpaB/IeHUU
OtBerT: 1
Ykaxute, 4TO Orpeje/nsieT MarHUTHOE KBaHTOBOE YMCJ/I0 mM?
1) OpbuTanbHbIN MeXaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe
83 2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe OIK-13.1

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUU
4) DHepreTUyecKre YPOBHM 3/IEKTPOHA B aTOMe
Otser: 3




84

B yectb KOro HasBaH 3(peKT pacliiensieHuss ypoBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM TMose?

1) OuiHIITelHA U Ae Xaaca

2) lItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3blBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4yaCTOTaMU, MEeHbIIWMU YaCTOThI NaJarolero ceera?

1) OpaH)XeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKaMH

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe u3nUeCKUii CMBIC/T BOJTHOBOW (QYHKI[UH.

1) BonHoBast pyHKLMS NTPOTNOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) Tlpou3BesneHre BOMHOBOM (YHKI[MM Ha KOMILIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TUVIOTHOCTH BEPOSITHOCTH 0OHApY’>KeHHSI YaCTHUL[bI

3) BonHoBas GyHKIMs 0OpaTHO TMpPOMNOPIIMOHATBHA [JIUHE BOJIHBI e
Bpoiins

4) BosHoBasg (GyHKIMs TIpe[CTaB/sieT COO0M KWHEMaTUYECKHH 3aKOH
JIBIPKEHUsS] MUKPOUaCTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

Bribepure BepHyt0 (OPMYIMPOBKY COOTHOILEHHS HeOTpe/ie/IeHHOCTek
IeitzeHbepra.

1) AE-At> h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKakurte, Kakve 4yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMU.

1) OneKTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DJiIeKTpUUYeCKU HeUTpaibHble YaCTULIbI

3) Bce vacTuLbl ¢ moJyLebiM CIIMHOM

4) DyieKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|eJIbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3biBaeTcst TBep/ioe Teso, y KOTOPOrO BajleHTHasl 30Ha IMOJIHOCTHIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/IHA, a MIMPHUHA
3arpelleHHON 30Hbl Be/JMKAa [0 CPaBHEHUIO C SHEpPrued TerioBOro
JIBUKeHUs?

1) ITpoBogHUK

2) InsneKTpuK

3) [MonynpoBogHUK

4) TIp¥MeCHBIV TTOJTYTIPOBOJJHUK

Ortser: 2

OIIK-1.3.1

90

Kakyro pasmMepHOCTbL uMeeT 1nocTtossHHad [1nanka B cucreme CIH?
1) x-c

2) x/c

3) Ix/m

4) 1x/>B

Ortsert: 1

OIIK-1.3.1




OneHure, KakoM CMBIC HMeeT COOTHOIIeHVe HeoIlpeJeeHHOCTe!
[eiizenbepra /s SHEPruM YacTULbI M BpeMeHM TNpeObIBaHUS ee B
COCTOSIHUM C JJaHHOM 3Hepruen?

1) OHeprus NpsiMo NpOIOPLMOHATIbHA BpDeMeHU

2) DOHeprust 06paTHO MPOMOPLMOHA/TEHA BpeMeH!

3) OHeprusi U BpeMsi MOT'YT ObITb M3MepeHbl OZHOBPEMEHHO CO CKOJIb
YTOZIHO BBICOKOM TOYHOCTBIO

4) UYem Oosbllie HeoIpeJeleHHOCTb SHEPrUM, TeM  MeHbllle
HeoIpe/ie/IeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.B.1

Kak Ha3bIBaeTCs COCTOSIHWE 3/IEKTPOHA B aTOMe, COOTBETCTBYIOLI[Ee
MUHUMAaTbHOMY BO3MOKHOMY 3HaUeHHIO er0 SHePruu?

1) Bo30y»K/1eHHO€e COCTOsTHUE

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

B uem 3akntoyaeTcs TyHHebHbIN 3¢ deKT?

1) B BOTHOBOM XapakTepe [IBWKEHUSI MUKPOUYACTULIbI B TEePUOAUUECKOM
MoTeHLIase

2) B KOpIyCKy/IIPpHOM TIOBEe/IEHHUU 3/IEKTPOMAarHUTHOTO W3/Ty4YeHUsl TIpU
MPOXO0XKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Hax0)K[eHUM YaCTULIbI Cpa3y B HECKOJbKMX TOUKax MPOCTPaHCTBa
O/IHOBPEMEHHO

4) B npoxox/jeHM MUKPOYACTHIIbl Uepe3 MOTeHIMalbHbIN Oapbep, Korja
9HEPTrHs YaCTULIbI MeHbIIIe BICOTHI 3TOr0 Oaphepa

OtBert: 4

93 OIIK-1.3.1

Kakue moJBryKHbIe YaCTULIbI WM KBA3UUACTHULbl SIBISIFOTCSI HOCUTESIMU
3apsizia B IOIYIIPOBOJAHUKAX?

1) DneKTpoHbI

94 | 2) IIpoToHbI OIIK-1.3.1
3) D/IeKTPOHBI U JILIPKU
4) VloHbl

Otsert: 3

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpefesisAlOl(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBbIX akrax ['YAII, persiaMeHTUpPYyHOIMX TOPALOK U TIpOLeSypy
TIPOBeJIeHHs TeKYIIlero KOHTPOJIsl yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

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




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

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

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

- TIoJIy4yeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C IperofiaBaresiem;

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

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

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

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

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

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

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
- JIEKIIUHU T10 pa3jiejiaM COIrJidCHO Tabs1. 3 U TéMdaM, COIr'JiaCHO Tabn. 4.

11.2. Metoauueckre ykKasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOyYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPaKTU4YeCKrWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, Orpefie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K Cpe/CTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

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

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBposckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

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

3. A. B. Koneuisnios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTHU3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

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

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ JWHAMUKA JBWKeHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: T[epBOe TIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTBJ/IsIeTCsI 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

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

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

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAaHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKO/ (Ha aucTe ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJI1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcronpb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeMm. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0yYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNIEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/ie TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 feTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKUe JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
Bu/ie Tabaull ¢ coO/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 KaxkJoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOMIOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITELIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) —3HAUEHUSIMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWUTENbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 060CHOBaHMe WX TPUUMH. EC/M pacyéThl MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHUH JOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenopasare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /[Auana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIeEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
ITpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAETCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OOpPMIISIETCS  COTJIaCHO — TpeOOBaHWsAM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEPKaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTO[UUeCKHUM TI0COOHeM;

-  ®.U.O. npernogaBatensi 1 00yuarolerocs,

- HOMep yueOHOU TPYTIIbI;

- JlaTy 3allUThI.

11.3. MertoanuecKre yKasaHus [Jis1 00yJarouXcst TI0 TPOXOXKJEHHI0 CaMOCTOSITeTbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICS BBIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPH METOJUUeCKOM DYKOBO/CTBe TIperoJaBaTesiss, HO 0e3 ero HermocpejCTBEHHOrO
yuacTHsl.

B mpoliecce BBINOJHEHUS] CaMOCTOSITE/ILHON PaboThl y oOyuaroiierocs (popmMupyercs
1iesilecoobpa3Hoe MIaHWPOBaHUe pabouero BpeMeHH, KOTOPOe 103BOJIsSieT eMy pa3BUBaThb yMEeHHs



Y HaBbIKM B YCBOEHWM M CHCTeMaTH3alu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOyYeHHs], IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvasiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIB/ISTFOTCS:

- yueOHO-MeTOAWYECKUI MaTepuas o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIIOJTHEHUIO KOHTPOJIbHBIX PaboT;

- MeToJWuecKHe yKa3aHHs 0 BbIOTHEHHIO 1ab0paTOPHBIX paborT.

11.4. Meroauueckre yKa3zaHUsl [y OOYyYarOIMXCS TI0 TPOXOXKIEHHUIO TEeKYIIero
KOHTPO/JISl YCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIEBaeMOCTH TIpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHUM
00yuaroIuXCs, OCYIL[eCTB/ISIEMbINi B TeUeHWe CeMeCTpa C IIe/b0 OLeHMBAHHUS XOZa OCBOEHHS
JVCLIATI/IUHBI.

K ocHoBHbIM (hopMaM TeKyIllero KOHTPOJIsi OTHOCSITCS: YCTHBIM OTPOC TperofiaBaresiem
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYETOB MO JabopaTOpHbIM paboTam.
MeponpusTre TeKyLlero KOHTPOJ/ISI MPU3HAETCSl YCMeLIHO MNPOMAEHHBbIM TPU YCAOBUM Clauu
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYIero KOHTpOJsi He MeHee 25% abopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuatoruecsi, WMeIIMe aKaJeMUUYecKyr 3aI0/DKeHHOCTb BC/I[CTBUE TPOITyCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOB/IeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIs1, 00s13aHbI TMKBUIMPOBATh €€ B YaChl HA3HAUEHHBIX WHAUBUYATbHbIX KOHCY/IbTaIIUH.

Pe3ynbraThl TeKylllero KOHTPOJSl YCIIeBaeMOCTH CIy)KaT OCHOBOM /il JOMycKa K
sk3ameHy/nuddepeHIIIPOBaHHOMY 3aueTy M0 yueOHOW JUCIMITIMHE BO BPeMs MPOXOXKIEHUS
MPOMe)KYTOUHOM aTTecTal|uHu.

11.5. MeTtoauueckue ykKasaHUs [Jisi 0OyYarOLIUXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTalu.

[Mpome)xyTouHasi ~ aTTecTalus  OOyyawIMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruiiHe. OHa BK/IIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAy4YeHHbIX OOydJarolMcsi B TIpoLjecce
M3yueHUs BCell JUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX /ISl pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, KakK MpaBuio, MPOBOJAWTCS B
Mepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTEIbHO», «HEY/I0B/1€TBOPUTETIHLHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaroImyMcs TPy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKUX PAabOT U MPOX0XK/A€HUM MPAKTHK C aTTeCTallMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBus nonyveHus JomnycKa K 5K3aMeHy Wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCaHbI
B 11.5.2.

11.5.1. banibHO-perTUHrOBasi cUcTeMa ¥ (pOpMUPOBaHKe UTOTOBOM OLIEHKU.

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

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®Pu3uka» B cemecTtpe coctaBseT 100
0anoB, U3 KOTOPBIX:

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



- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

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

No Bug yueOHOI 1esTe/TbHOCTH MakcuManbHbIHN Oat
1 | JTabopaTopHbie paboThI 40
2 | TectupoBanue B cucteme LMS I'YAII 30

Nroro: 70

11.5.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTaljiu.

Ob6s13aTeTbHBIM YCIOBHEM /IS TIOJIyUeHUsl IOMycKa K 3k3ameHy/anddepeHIIDOBaHHOMY
3auéTy SBJSIETCS YCIelTHas cfiaua He MeHee 75% jlabopaTOpHBIX paboT, a Takke TIPOXOKIEeHHEe
TecTpoBaHus B cucteme LMS T'YAII c olieHKOM He HWXXe «Y[OB/IeTBOpUTENbHO». JIulia, He
BBITIO/THUBIIINE JIaHHbIE YCJIOBUS, He [OIMYCKAalTCs K IPOMEKYTOYHOM aTTeCTaliii U CYMTAr0TCS
UMEIIIMMH  aKafleMUUecKyr0  3a/l0/DKeHHOCTb, KOTOPYH0 HeoO0XOJWMO  YCTpaHUTb B
yCTaHOBJIeHHbIe Kadepoil CPOKU.

17151 Ioy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMO/IHUTSE ¥ 3amuTUTE 100% s1abopaTopHbIX paboT;
- HabpaTh He MeHee 16 6awtoB (13 30) 3a 37EKTPOHHOE TeCTUpPOBaHUe B cucteMe LMS
I'YAIL

[Ipy HeBLIMIOTHEHUM XOTsI ObI OHOTO W3 JaHHBIX YCIOBUN MaKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nr¢depeHIPOBaHHOM 3auéTte, He
MO>KeT MPEeBbIIIATh «Y I0BJIETBOPUTETHEHO».

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKHX BOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiiioB Kaxblii) M OfHY 3ajauy (olleHHBaeTcs MakcumyM B 10 6assio).
WToroBasi oueHKa MO JUCLMIUIMHE (QOpPMHUPYeTCs MyTéM CYMMHMPOBAHHSI CEMeCTPOBBIX U
9K3aMeHAal[MOHHBIX 0a//loB C TOC/IeAYIONMM TIepeBoJOM B  aKaZleMUUeCcKyro IIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsurie 21:

Tabmuua 21 — I1lkasia mepeBo/ja UTOTOBOM CYMMBbI 6asyioB B OLIEHKY

WTorosasi cymma 6asiioB Ouenka
85—100 «OtmuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y 10B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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