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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rmporpaMMmy 0OakajaBpuiaTa [0 HampaB/ieHWIO TOATrOoTOoBKK/ —crenyansbHoctd  09.03.01
«MHudopmaruka 1%} BBIYNUC/IUTe/IbHAs TeXHUKa» HarpaBJ/IeHHOCTH/CTieLjuann3arin
«KoMribtoTepHbie TeXHOJIOTUH, CUCTEMBI U CeTH». [IUCIUITMHA peanu3yeTcs Kadeapoii «Ne3».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHKe Y BbITYCKHUKA C/IelyHOIMX KOMIIeTeHLUI:

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4yeCKOro aHaau3a U MOZe/IMPOBaHusl, TeOPeTUUeCKOI0 U 3KCIIepUMEHTAa/IbHOIO
WCCieloBaHMs B TPogecCroHaNbHOM /1esTe/TbHOCTH»

Cofep>kaHue JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojiaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroliye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|H, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTpEeHbl Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPOJIb yCI1eBaeMOCTH, IPOMeXXYTOYHasl arTecTalus B popme guddepeHIMPOBAaHHOIO 3a4eTa
(2 cemectp), 3k3ameHa (3 cemecTp).

OO611ast TPy/I0eMKOCTh OCBOEHHSI JUCHMIUIMHBI COCTaB/sieT 7 3aueTHBIX eJAUHUI], 252
yaca.

S13bIK 0OyuUeHuUst TI0 AUCLUTUIMHE «DYCCKUI»



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

Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)

Kon v HanMeHOBaHMe

Kop 1 HaumeHOBaHMe UHWKATOpa

KOMIIeTeHILIMU KOMIIeTeHLIUN JIOCTVKeHUSI KOMITeTeHLIMHU
OIIK-1 Cniocoben OIIK-1.3.1 3HaTh OCHOBBI MaTeMaTHKH,
TIPUMEHSITh (bU3MKY, BIYMCIUTE/ILHON TeXHUKHU U
eCTeCTBeHHOHayuUHble | TPOrpaMMUPOBAHUS

1 00IIIenHKeHepHbIe
3HAHUSI, METOZbI

OIIK-1.Y.1 yMeTb pellaTh CTaHJapTHbIE
nipodeccroHabHbIE 3a/lau C

MaTeMaTUuecKoro NpUMeHeHreM eCTeCTBeHHOHAYUHbIX U
Oo61enpodeccruoHanbHbIE o

aHasmM3a u o0I11Ie-UH)KeHepHBIX 3HAHUH, METOZIOB
KOMITeTeHLIUU

MO/le/TUPOBaHUs, MaTemMaTUuecKOro aHanvsa u

TEOpPeTUYeCcKoro u MO/Ie TUPOBaHUS

skcnepuMeHTasibHOro | OITK-1.B.1 B/iafieTh HaBbIKaMu

WCC/IeIOBaHYs B TeOpPeTUUeCKOro 1 IKCTIepUMeHTabHOTO

rpodeCcCHOHALHOM | UCC/IeJOBaHUSI 0ObEKTOB

JlesiTeNIbHOCTU rpodecCroHabHOM /lesiTeTbHOCTH

2. Mecto gucuurimHel B cTpykrype OI1

OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLUATLIAH:

— «MaremaTvKa. AHa/IUTUYeCKasl TeOMeTDUs ¥ TINHelHas anreGpay;

— «Marematuka. MaTeMaTUYeCKHW aHaIU3»;

— «MaremaTtuika. Teoprs BepOSITHOCTEM Y MaTeMaThUUyecKas CTaTUCTHUKAY.

3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOATeJ/IbHOE 3HaueHue, TaK U UCIIO/Ib3YHOTCS [PU U3YUYeHUU IPYTUX JUCLIUIUIVH:

— «MarepuanoBeieHUE»;

— «DJIEKTDOHUKA»;

— «DJIEKTPOTEeXHUKA»;

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 oOiieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZOB yueOHOMU
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

Tpy0eMKOCTE T10 CeMeCTpam
No2 No3

Buz yue6HOI paboThbI Bcero

1 2 3 4




O6was mpyodoemMKocmb OUCYUN/IUHBI, 7/ 952 4/ 144 3/108
3E/ (4yac)
M3 HUX uacoe npakmuueckotl N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 68 34 34
B TOM UHCJIE:
nekuyu (JI), (gac) 34 17 17
rpakTHUeckue/ceMuHapckue 3ausatus (I13),
(gac)
naboparopHsle paboTsl (JIP), (uac) 34 17 17
KypcoBo# npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uJac) 45 45
CamocmosmeabHas paboma, Bcero (Jac) 139 110 29
Buo npomesicymouHoli ammecmayuu: 3auver, Oudd.
nudd. 3auet, sk3ameH (3auet, Auddd. 3ay, 3au., Oudd. 3au. 9K3.
9K3.) IK3.

4. Copep>kaHue JUCLUTIIAHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesnibl, TeMbI JUCLIMTUTMHBI U UX TPY/J0EMKOCTb MPHUBe/IeHbI B Tabuie 3.

Tabnwiia 3 — Pa3esnsl, TeMbl JUCIUITIMHBI, UX TPY/I0EMKOCTh

Pa3znenbl, TeMbl AUCIIATIIMHBI ek 113 JIP KIIKP CP (yac)
’ (uac) (C3) (uac) (uac)
Cemectp 2

Pazgen 1. Pusnueckue 0CHOBBI MeXaHUKH.

Tema 1.1. Dy1eMeHTbI KUHeMaTHUKHU.

Tema 1.2. [lnHaMyKa MaTepraJbHOU TOUKU
Y TOCTYTaTeIbHOTO /IBH)KeHHs1 abCOJTFOTHO
TBEpZOro TeJia.

Tema 1.3. 3aKOHBI COXpaHEeHUSI B MEXaHUKe. 6 7 37

Tema 1.4. JluHaMuKa BpalliaTeJIbHOrO
JIBIDKeHUs1 abCOTIOTHO TBEP/IOTO Tera.

Tema 1.5. TaroreHue. DyieMeHTbI TeOpUU
T0JIS1.

Tema 1.6. PeATUBUCTCKasi MeXaHUKa.

Paspen 2. Kosie0aHus U BO/THBI.
Tema 2.1. 'apmoHUYecKre KomebaHus.
Tema 2.2. 3aryxatoiye KojebaHusl.
Tema 2.3. BoiHy>KeHHbIe KOieOaHusl. 6 7 37
Tema 2.4. Ynipyrve BOJIHBI.
Tema 2.5. [Ipumenenve pu3MKK KosebaHU
Y BOJIH B TEXHUKe.

Paszpen 3. DeKTpocTaTHKa M 3aKOHbI
MOCTOSHHOI0 TOKa.
Tema 3.1. DneKkTpruyeckoe 1oJie B BaKyyMme.
Tema 3.2. DyeKTpUUecKoe 1moJie B
[3/IeKTPUKaX. 5 3 36
Tewma 3.3. IIpoBOgHUKH B
3/IeKTPOCTaTUYeCKOM I10JIe.
Tema 3.4. DHEprus 3/1eKTPUUeCKOro ToJis.
Tema 3.5. IToCTOSIHHBIN 3/1IeKTPUYECKUN TOK.

WToro B cemecTpe: 17 17 110




Cemecrtp 3

Pa3pen 4. MarneTusm.
Tema 4.1. MaruuTHoe 11071€ B BaKyyMme.
Tema 4.2. D/1eKTpoMarHuTHass UHAYKLUA.
Tema 4.3. MarHuTHoe 110/1e B Bell|eCTBe.
Tewma 4.4. OcHoBbI TeOpUU Makcsesiia /i 6 7 10
3JIEKTPOMAarHUTHOI O T10JIs1. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. [IpuMeHeHre MarsetTvsma B
TeXHUKe.

Pa3pen 5. BortHoBasi M KBAHTOBas ONTHKA

Tema 5.1. InTepdepeH1us cBeta

Tema 5.2. [Indpakuys cBerta.

Tema 5.3. BaumogerictBue
3/IeKTPOMarHUTHBIX BOJIH C BELL[eCTBOM.

Tema 5.4. [Tongspusarnys csera.

Tewma 5.5. IIprMeHeHue ONITUKU B TEXHUKE.

Tema 5.6. TerioBoe 1 JTFOMUHECLIEHTHOE 6 7 10
v3/lyyeHue.

Tema 5.7. ®oTo3¢deKT U ero npuMeHeHue.

Tema 5.8. Odpdext KomnroHa.

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

Tema 5.10. OnTrueckasi IMPpOMeTpHsl.

Pa3jien 6. JDs1ieMeHTbI KBAaHTOBOU (py3MKHU
aToMOB, M0JIEKY/I U TBepPABIX TeJL.

Tema 6.1. Teopus atoma Bogopoza 1o bopy.

Tema 6.2. Kopnycky/isipHO-BOJIHOBOM
JlyaJii3M CBOMCTB BelllecTBa. BosHe! e Bporins.

Tema 6.3. CooTHOLIEHME
HeorpeesieHHoCTel [efizeHOepra.

Tema 6.4. BonHoBasi GyHKLIUS U ee
CTaTUCTUYECKUMN CMBICII.

Tema 6.5. O011jee ypaBHeHUe [IIpeaunrepa.
YpaBHenue lllpeauHrepa Aj1si CTalMOHAPHBIX
COCTOSTHUM.

Tema 6.6. PerieHue ypaBHeHUs
[[IpenuHrepa AJist MIPOCTHIX KBAHTOBBIX CUCTEM.

Tema 6.7. DneMeHTbl COBpeMeHHOU (PH3UKU
aTOMOB M MOJIEKY/I.

VToro B cemecTpe: 17 17 29

Htoro 34 0 34 0 139

[IpakTueckas TMOATOTOBKA 3aK/IKOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOHEHUU
00yyJaroIMMHCS ~ OMpejie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayuei
npodeCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHHe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copep>kaHue pa3ZiesioB U TeM JIeKI[MOHHBIX 3aHATHY TIpUBeleHO B Tabsuiie 4.

Tabnwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKLIMOHHOTO 1[UK/Ia



Howmep pa3pena

Ha3BaHue v coep>kaHue pa3zie/ioB U TeM JIeKLIMOHHBIX 3aHSTUN

Paznen 1.

®du3snyeckue 0CHOBBI MeXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenn B MexaHuke. Cucrema
orcueta. KruHeMaTuKa ABW>KeHUs1 MaTepyUanbHOM TOUKA. OCHOBHas 3ajava
KVMHEMaTUKU MaTepuaJbHOM TOYKW. Tpaekropus, [JIMHa IyTH, BEKTOP
nepemenenusi. Ckopocts. [locTynaresnsHOe U BpaljaTe/bHOE ABUKEHHE.
Yckopenue u ero cocrasstole. HopmasnbHOe U KacaTe/lbHOe YCKOPeHMUs.
YrnoBasi CKOpPOCTb U yrioBoe yckopeHue. CBSi3b JMHEMHBIX U YTJIOBBIX
BeJIMYMH IIPU BpalllaTe/lbHOM JBY>KEHUU.

Tema 1.2. JluHamuka mamepuanbHOU MOUKU U NOCMYyname/nbHO20
osuiceHust abcomnomHo meépoozo menda. OCHOBHbIE TIOHSITHSI JUHAMUKU:
Macca, UMITyJbC Tesa, cuia. IlepBbii 3akoH HbtoToHa. VHepluasibHbIe
cucteMbl oTcuéta. Bropoii 3akoH HeroToHa. Tpetuit 3akoH HeroToHa.
[IpyHimn otHocuTenbHOCTU ["amunes. Cuibl: ynpyrve Cuibl, CHUJIbI
TpeHus. [IpakTueckoe nprMeHeHue 3ak0HOB HbroToHa. OCHOBHas 3a/aua
JUHAMUKA MaTepuajibHOW TOUKW. [loHsiTMe abCOMIOTHO TBEPZOrO Tesa.
Ifeutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKEeHUS Tejla
riepeMeHHOM MaccChI.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHAOLLIMeCs Be/IMYUHbI.
Kunetnueckass 3Heprus. MexaHuueckass pabota ¥ MOIIHOCTD.
KoHcepBaTvBHbIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CUCTeMBI.
[ToTeHanbHas 3Heprus BO BHeIIHeM Iosie cui. [ToTeHManbHas 3Heprus
B3auMogencTeus. CBs3b MeXxJy TNOTeHLMaJbHOM 3Hepruerd U Mosem
KOHCEPBATUBHbIX CW/I. 3aKOH COXpaHeHUsi MeXaHUUeCKOW SHepruu.
OHeprusi ympyroil paedopmMaiyu. YC/IOBUSI DaBHOBeCHUsI MexXaHWYeCKOM
cucTeMbl. 3aKOH COXpaHeHHUs uMmmnyJ/bca. CoyapeHve ByX Tell.

MoMeHT cuabl U MOMEHT HMITy/bCa. YpaBHEHHWE MOMEHTOB. 3aKOH
COXpaHeHUsi MOMeHTa UMIly/Jbca. MOMEHT HuMIly/bCa TBepAOro Tesa
OTHOCUTEJIbHO HeIO/IBUKHOU OCH.

Tema 1.4. /luHamuka epawjamenbHO20 O8UdCEHUS aOCOAIOMHO meepo020
mena.  MomeHT  vHepumud.  OCHOBHOe — ypaBHeHHWe  JIMHaMHKU
BpallaTe/IbHOrO0 [JBWKeHHsT TBepAoro Tena. KuHeTnueckasi >SHeprus
BpalljaroLerocs TBeporo Tesa.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nosi. 3akoHbl Keniepa. 3akoH
BcemMupHoro TtaroreHus. Cuima Tsokecth M Bec. Hesecomocts. Ilose
TSITOTEHUSI U €r0 HarpsbKeHHOCTh. Paborta B mosie TsroteHus. [loTeHiuan
nonisg TAroteHus. Kocmuueckue ckopoctu. HenHeprmanbHble CHCTEMBI
otcueta. CU/Ibl HHEPLIUH.

Tema 1.6. Peasmusucmckasa mexaHukd. IlocTynaTel crieqManbHOM TeOpUU
OTHOCHUTEeIbHOCTHU. JIOpeHL|0BO COKpallleHWe [JIMHbI CTep)kHs. OCHOBBI
pPeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBas, ero  HWHBAapUaHTHOCTb.
PenstuBuctckuii  umnynabc. OCHOBHOe ypaBHEHME DeJISITUBUCTCKOU
JvHamMuKU. KuHeTuueckass 5Heprusi pensiTUBUCTCKOM 4YacTullbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeX/ly SHeprvel ¥ UMMYJ/IbCOM YaCTULIbI.

Pazgen 2.

KosiedbaHus ¥ BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTepPUCTHKA TapMOHWYECKHX
KosebaHui. MexaHUuecKHue rapMoHHUUecKue KojiebaHus. I'apMOHWUECKUM
ocu/iATop. [Ipy>KWHHBIA, (QU3MUECKU M MaTeMaTUueCKWd MasTHUKU.
CB000/IHBIE TADMOHUYUECKHE KOJiebaHus B KojiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarowue konebaHus. CroxkeHHe TapMOHWYECKHX
KosiebaHUH OJJHOTO HarpaB/eHUS W OAWHAKOBOW 4YacCTOThbL. bueHwus.
CJ10’keHHe B3aMMHO TTepHeHIUKYISIpHBIX Kojebanui. JuddepeHiraabHoe




ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX Koje0aHU U ero perieHue.

Tema 2.3. BbiHyscOeHHble KonebaHusi. AMITIUTYia U ¢a3a BbIHY>KJEHHBIX
Konebanuii. Pe3onaHc. [IuddepeHiiuaibHOe ypaBHEHHWE BBIHYKIEHHBIX
KonebaHuii U ero peleHwe. BosiHOBble Tiporiecchl. IIpososibHbBIe U
TriorepeyHble BOJIHBIL.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryiiedi BojHbL. @Pa30Bas
cKkopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTb. VHTepdepeHLys
BosH. CTosiuMe BO/HBI. 3BYKOBble BOJHBL. D@deKkT [lomnnepa B aKyCTHKe.
YnbTpa3sByK U ero puMeHeHue.

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

Paznen 3.

JJIEKTPOCTaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 3.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
3/IeKTpUUecKoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe ioJie.
HarpsbkeHHOCTh  371eKTpoCTaThueckoro Tmosid. [IpuHimn cyneprno3unumn
sneKTpocTatiueckux Tosieid. Ilosme pgumosisa. Teopema T'aycca s
3/IeKTPOCTaTUYeCKoro Iosisg B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEeKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKyisLys
BEKTOpa HalpsDKeHHOCTH — 3JIeKTpocTaTUueckoro 1mosisd.  IloreHiuan
3/1eKTPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiueHT IOTeHLyaa.
OKBUIOTEHLMa/IbHbIe TOBEPXHOCTU. BhIunC/ieHre pa3HOCTH TOTEHLUA/IOB
T10 HaNPsPKeHHOCTH T10JIS1.

Tema 3.2. Dnekmpuueckoe nose 8 dusneKmpukax. TUIbl [W3/1eKTPUKOB.
[Tonspusanus gusnekTpukoB. [lossipr3oBaHHOCTL. Harnps>keHHOCTh 071 B
JUSJIeKTpUKe.  JyeKkTpuueckoe cmeleHve. Teopema Taycca s
3/1eKTPOCTaTUYeCKOr'o 110/ B AU3J/IeKTPHKe. Y C/IOBUS Ha IpaHulie paszesa
[IBYX OU3JIEKTPUUECKUX Cpef,.

Tema 3.3. TIpo8OOHUKU 8 3/4eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
yeHeHHOro INpoBoAHUKAa. KoHzeHcaTopbl. DHeprusi CUCTeMbI 3apsifioB,
yeZJUHEeHHOr'0 IPOBOJHUKA U KOH/IeHCaTopa.

Tema 3.4. DHepeusi 31eKmMpuuecko20 noss. DNeKTPUUeCKUM TOK, CAla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpsbkeHue.

Tema 3.5. TIlocmosHHblli  31ekmpuueckuti mok. 3akoH Owa.
CorpoTuB/ieHre IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. IlpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX Lierei.

Pazpgen 4.

MarneTusm.

Tema 4.1. MacHumHoe nose 6 e6akyyme. MarHutHoe T10jle U €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMUTHOro nosis. 3akoH Awmmepa. BsaumopeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi MNOCTOSIHHas. EWHUWIBI MarHWTHOU
WHIYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIDKYyLLerocsi 3apsiia. /lelicTBMe MarHWTHOTO TMOJSI Ha JBWKYLIUNCS
3apsA. [IBukeHue 3apspKeHHBbIX YaCcTUL] B MarHUTHOM I10Jie. Y CKOpUTeJU
3apspkeHHbIX uactul. Oddekr Xosmta. Lupkynsuus Bektopa B
MarHUTHOTO T0JiA B BaKyyMe. MarHuTHble M0/ COJIEHOWJA U TOPOWJaA.
[ToTok BekTOpa MarHUTHOM MHAYKIMHU. Teopema I'aycca ans mons B.
PaboTa 1o mepeMelrieHHIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rose.

Tema 4.2. DnekmpomazHumHas UHOyKYusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAYKUMK (omnbiThl @Papasiest). 3akoH Papajiess M ero BbIBOJ, M3 3aKOHA




CoXpaHeHUs1 Hepruu. BpailleHue paMKyd B MarHMTHOM MoJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMouHAyKLus. Toku mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOT'O T1OJISL.

Tema 4.3. MacHumHoe none 6 e6eujecmge. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHetTusM. HamarHvueHHOCTS.
MarauTtHoe 1Mojie B BellleCTBe. Y(JIOBUA Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKH M WX  CBOWCTBa. [Ipupoga
(dheppomarHeTusMa.

Tema 4.4. OcHoebl meopuu Makceenna 045 31eKMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrpuueckoe 1iose. Tok
cMelleHusl. YpaBHeHHs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
JKCIepUMeHTa/lbHOoe To/1yueHue 3/IeKTPOMAarHUTHBIX BOJIH.
IuddepeHLanbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrusi U
HMMITY/IbC 3JIEKTPOMarHuTHOU BOJIHBI. VI31yueHre AUMOIis.

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

Pazpgen 5.

Bo/siHOBas ¥ KBAaHTOBas ONTHKA.

Tema 5.1. WumepcpepeHyus ceema. Pa3BuTue TpejcTaBAeHUN O MPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniius cBeta. Metoasl HabmogeHUss WHTep(epeHIMd CBeTa.
WuTepdepeHiys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHWe UHTepdepeHLUH
CBeTa.

Tema 5.2. ugppakyus ceema. IpuHuun [toiireHca-®dpeHesns. MeTo, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [dudpakius OpeHesns
Ha KpYyIJIOM OTBepCcTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOMU
memu. [Judpakuys @PpayHrodepa Ha AUdPaKLMOHHOM — pelleTKe.
[IpocTpaHcTBeHHasi peleTka. PaccesHue cBeta. [udpakims Ha
TIPOCTPAHCTBEHHOU pellleTKe.

Tema 5.3. Bzaumoolelicmgue 31eKMpPOMA2HUMHbIX 60/H C 8elwjeCmeoM.
Pa3pemaromasi criocoOHOCTh ONTHUECKHX TpuOOpoB. [lucrepcusi cBeTa.
OneKTpoHHasi Teopys Aucriepcur ceeta. [lorsoieHye (abcopOiysi) ceeta.
Addext Jomnepa. 3nyuenue YepeHkoBa-BaBusioga.

Tema 5.4. INonspuzayus ceema. EcTeCcTBeHHBIN W TMOSIPU30BAaHHBIN CBeT.
[Monsipu3zaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOliHOe mnyuenpernomieHue. [TossipusaljioHHbIe TIPU3MBI
U TNOJApOUAbl. AHaMU3 II0/ApU30BaHHOrO cBera. VICKyccTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre Na0CKOCTU MOsipr3aLvu.

Tema 5.5. [lpumeHeHue onmuKu 6 mexHuKe.

Tema 5.6. Tennoeoe u AOMUHeCyeHMHOe Uu3/ayueHue. Buabl U3TydeHUS.
TerioBoe W3/yueHre U ero xapakTepucTuku. 3akoH Kupxroda. 3akoHbI
Credana-bonbiiMana U cMmelllenuss Buna. ®opmysnbl Panesi-[bkuHca u
[1nanka. JIroMUHeCLeHLUS.

Tema 5.7. @omosappekm u e2o npumeHeHue. Buabl HOTO3/1€KTPHUUECKOTO
s¢dekra. 3akoHbl BHelllHero ¢otodddekra. YpaBHeHHe DUHIITeNHA /IS
BHeIIIHero doToapdekra. OKcrnepyMeHTa/lbHOe  TIO/ATBEpPIKJeHue
KBAHTOBBIX CBOMCTB cBeTa. [IpumeHeHue dhotosddekra.

Tema 5.8. Dppekm KomnmoHa. DHepruss U UMIYIbC GoToHa. [aByieHue
ceTa. ekt KomrToHa 1 ero ssnieMeHTapHasi TeOpUsl.

Tema 5.9. EOuHCmeo KOpnycKyaspHbIX U  B0/AHOBbIX  C80liCMe
31eKMPOMACHUMHO20 U3/TyUeHUSl.

Tema 5.10. Onmuueckasi nupomempus. TerioBble HWCTOYHHMKHU CBeTa.




MeTtoapl ¢uUKcaliyd TeryioBOro wu3iydeHus. IIpvMeHeHUe ONTHYeCKON
MIMPOMETPUH.

O/eMeHTbI KBAaHTOBOM (PM3UKYM aTOMOB, MOJIEKYJI M TBePAbIX TeJL.
Tema 6.1. Teopusi amoma 8o0opoda no bopy. Moaenu atoma TomcoHa u
Pe3epdopga. JluHeliuathiii criekTp aToMa Bogopoga. I[loctynatel bopa.
OnbiTel @panka u ['epua. CriekTp aToma Bogopo/a 1o bopy.

Tema 6.2. KopnyckyasipHo-680/1Ho80l Oyaausm ceoticmg seljecmed. BosiHbl
Oe Bpolinsa. HekoTopbie CBOMCTBa BOJH Jie Bpoiis.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmell ['etizeHbepea.

Tema 6.4. BoaHosas ¢pyHKYuUs u ee cmamucmu4eckuli CMbICA.

Tema 6.5. Obwee ypagHeHue IlIpeduHeepa. YpasHeHue LlIpeduHeepa Os
CMAYUOHAPHbIX COCMOSIHULL.

Tema 6.6. PeweHue ypaeHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Paspen 6. Tema 6.7. DnemeHmbl cospemeHHOU pu3uKu amomos u moaekya. IIpuHLu
MIPUYMHHOCTY B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHILIbI.
Yactuiia B OJHOMEPHOU IIPSIMOYTOJIBHOM «IIOTEHLMAZbHOM siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpoXosk[eHHe YacCTHI[bl CKBO3b
MOTeHLaIbHbIN Oapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUYECKUW OCLIW/IJISITOP B KBAaHTOBOW MexaHWKe. ATOM BOZOpOZa B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CHMHOBOE KBAHTOBOE 4MC/IO. [IpWHLMI Hepas3nMurMMOCTU
TOXZJeCTBeHHbIX yacTtul. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTosiHusIM. [loHsiTie 00 SHepreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpel.  KOMOWHaI[MOHHOe — paccessHWe — CBeTa.
[Mornomenuie. CrOHTaHHOE U BBIHYXKJEHHOe wu3nydyeHus. OnTuueckue
KBAHTOBbIEe TeHepaTophl (/1a3ephl).

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

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

N3 Hux Ne
Ne Tembl DopMbI MPaKTUYECKO | paszen
Tpy[0eMKOCTb, o
/ MpaKTUYeCKUX MpaKTUYeCKUX (uac) i a
1 3aHATUMN 3aHATUMN TOATOTOBKH, | AVCLIUII
(vac) JINHBI

Yu4eOHBIM IJTAHOM He TIPelyCMOTPEHO

4.4. JlabopaTopHble 3aHSTUS
Tembl 1ab60OPaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh TPUBe/ieHbI B Tabmutie 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSATHS U UX TPY/I0EMKOCTb

N3 Hux Ne
Ne MpaKTUUeCKo | paszen
/ HaumeHoBaHue 1ab0paTOpHBIX paboT TpynoemxocTs i a
b > (1ac) TO/ITOTOBKU, | AUCLIUII

(uac) JIUHBI
Cewmecrtp 2

1 | MaatHuk Maxkcsesia* 5 1
2 | MaremaTrueCcKuii 1 000POTHBIM MasTHUKK™* 4 1




3 | OnpeziesieHre CKOPOCTH 3BYKa B BO3Ayxe™* 4 2
4 Onpegenenye 31eKTPOEMKOCTH 4 3
KOHZIeHcaTopa*
Cemectp 3
5 VccnenoBanue rucrepesuca 4 4
(heppoMarHMTHBIX MaTepHanioB*
6 | Konbua HetoToHa* 4 5
7 | IIpoBepKa 3aKOHOB TerI0BOr'0 U3/lyyeHus™* 5 6
3 OrnipesiesieHre SHEPTUU (X — YaCTHL] 110 4 6
nipobery B Bo3xgyxe*
Bcero 34

IpumeuaHue: *nepeueHb mem AaOOPAMOPHbIX pabom HA ceMecmp s615emMC  8APUAMUBHbIM U
onpedessiemcs Ha ycMompeHue npenodagamesi. [ToaHbili cnucok aabopamopHbix pabom npueedeH ¢ mabauye 6.1.

Tabsuija 6.1 — Tembl 1abOpaTOPHBIX pabOT

Ne HanmeHoBaHue 1ab0paTOpHBIX paboT Ne pasjena
n/m JUCLIUTUIUHBI
Cewmectp 2
1 | Mawmna ATByza 1
2 | MasatHuk MakcBesuia 1
3 | MasTtauk Obepbeka 1
4 | CTOo/JIKHOBeHMe 111apoB 1
5 | I'mpockorn 1
6 | Hak/ioHHBIN MasiTHUK 2
7 | KpyTWIbHBIM MasiTHUK 2
8 | OmnpenenieHrie CKOPOCTH 3BYKa B BO3JlyXe 2
9 OnpepeneHvie yCKOpeHUs1 CBOOOHOTO MaieHUst TIPU TTOMOIL 000POTHOTO )
MasiTHUKa
10 | MaTemaTryeckuii 1 0O0OPOTHBINA MasTHUKA 2
11 | OnpepesieHre 371eKTPUYECKOr0 COTPOTUBIIEHUS 3
12 | OnpepeneHvie 371€KTPOEMKOCTH KOHeHCaTOpa 3
13 | M3yueHue npoLjeccoB 3apsifia U pa3psza KOHJeHcaTopa 3
Cemectp 3
14 OnpenieieHie  TOPU30HTA/bHOW  COCTAB/SIIOLLEM  HANPSPKEeHHOCTH 4
MarHyMTHOrO TI0JIs1 3eMJIU
15 | OnpepenieHure yaeabHOT0 COMPOTUB/IEHKS IPOBOJAHUKA 4
16 | ViccnemoBaHue rucrepesrca (peppoMarHUTHBIX MaTepUasioB 4
17 | UccnemoBaHue peakCcaldOHHBIX KOJiebaHwi 4
18 | WccnenoBaHve B3aMMHOM MHAYKIWA 4
19 | Onpepenenue yienbHOro 3apsja 3J1eKTpOHa MeTO0M MarHeTpoHa 4
20 | UccnepmoBaHue pe3oHaHCa B 3/IEKTPUUECKOM K0J1e0aTeTbHOM KOHTYPe 4
21 | bunpusma ®peHess 5
22 | Konblia HeroTOHA 5
23 | Judpakuys nioCKUX BOJH Ha L{en 5
24 [Tonsipu3anusi cBeta. 3akoH Masmoca. KpyroBas u s/uminTudeckas 5
T0JIIpU3aLn
75 OrnpesienieHde  JJIMH BOJMH  CMEKTPa/JbHbIX JIMHUA C  TOMOIIbIO 5
CIIeKTpOMeTpa




30

OrnpefienieHre MPYHBI 3aMpeleHHOM 30HbI MOTYTIPOBOJHUKOB

31

OnpepeneHue yebHOTO 3apsijia 3/IeKTPOHA

26 | IIpoBepka 3aKOHOB TeIJIOBOI'O U3/1y4YeHUst 6
57 W3yyeHue criekTpa aTtomMa BOJOpPOZAA C TOMOLIBI AU(PPaKLMOHHOTO 6
CrieKTpoMeTpa
28 | OnbiTel CTONETOBA 10 U3y4YeHUIO (poTo3(deKTa 6
29 | OrpeiesieHue TTOTEHI[UAIOB BO30YK/I€HUSI aTOMOB 6
6
6
6

32

SddexT Xosna B repMaHUU

4.5. BerImonHeHNe KypCOBOTO MPOeKTa/ KypCOBOW paboThI
YueOHBIM I7IaHOM He Tpe/lyCMOTPeHO

4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Bujibl camocTosiTe/IbHOM paboThl U ee TPYA0eMKOCTb TIPUBe/IeHbI B Tabuie 7.

Tabmuia 7 — Bugpl caMocTosiTe/IbHOM paboThl U ee TPY/I0eMKOCTb

Buj camocTosiTenbHOM paboThl BICJZI;O’ CemecTp 2, yac CemecTp 3, yac
2 3 4

N3yyeHne TeopeTUUeCKOTrO MaTepurara 47 37 10
pucuuriieel (TO)
[ToAroToBKa K TEKyI|eMy KOHTPOJIIO 46 36 9
ycrneBaeMocTu (TKY)
[ToaroToBKa K MPOMeXKyTOUHOM 46 37 10
arrecrayuu (ITA)

Bcero: 139 110 29

T.10. pa3genos 6-11.

5. TlepeueHb yueOGHO-MeTOJUUECKOTO 0OeCTIeueHust

JUTSI CAMOCTOSITe/TbHOM PaboThl 00yUaroIIUXCs 10 AUCLUMTUTAHE (MO/IYJTIO)
YueOHO-MeTOMUeCKre MaTepuasbl [ji CaMOCTOSITeIbHON paboThl OOydYaromuXcsl yKa3aHbl

6. TlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN

[TepeueHb TeUaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/jaHHUN TTPUBeE/IeH B Tab/viie 8.
Tabmuia 8— ITepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHbIX U3JAHUHN

KomiuectBo
5K3eMIUISIPOB
Uﬁﬂgj oc Bubmmorpaduueckas ccpinka B G?Epmgﬁzem
3/7IeKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc obueti ¢pusuku: B 3 1.: yuebHOoe mocobue / 1. B.
Cc12 CasenbeB. - M.: Hayka: ®usmariur, 1977 - T. 1: 84
Mexanvka. MosiekynspHas ¢pusuka. - 1977. - 432 c.
53 Kypc ¢uzuku: yuebHOe mocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., 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. MosekynspHasi ¢pu3vka: yueOHHK
ana Bysos / M. B. Casenpes. - 20-e usf., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

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

07521 OnekTpuuectBo. KosebaHuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

orntuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pescum docmyna: ons

CagesnpeB, 1. B. Kypc obweit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontrka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOro fAApa U
3/IeMEeHTapHBIX YacTUI]. yuyeOHMK s By3oB / U. B.

asmopuU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:

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

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe

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

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

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

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,

aemopu3068aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

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

catalog/document?

o yuebHoe mocobuwe / WM. E. Wpopmos. - 17-e wusg. -

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuyxuH, [I. B. O6umii Kypc ¢wusuku: YueGHOe

catalog/product/ nocobue zi71s1 By30B: B 5 Tomax Towm 3: DnekTpruecTBo

549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-

asmopu308aHHbIX 1643-5.

nosab3ogamesetl.



https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe

944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pescum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

aemopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE

catalog/document? .

) 3aKoHbI: yueOHoe mocobue / Y. E. Vipozos. - 14-e u3g,.

id=470883 o

p 3 ‘3 - Mockga: Jlaboparopusi 3Hanuii, 2025. - 322 c. -
eacum cocmyna: 01| 1gpN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

Znanium.com/ Wpogos, U. E. KBantoBas ¢u3uka. OCHOBHbIE 3aKOHBI:

catalog/document? 6 6 )
id=470861 yuebHoe ntocobue / U. E. lpozoB. - 9-e usg. - Mocksa:

; 3 3 Jlabopatopust 3Hanwii, 2025. - 261 c. - ISBN 978-5-
edxcum docmyna: 0 93208-517-2.

asmopu308aHHbIX

nosab3ogamesetl.

https:/

Znanium.com/ Upomos, U. E. 3amaun mo obujeit ¢dusuke: yueGHOe

catalog/document?

{d=A76087 nocobue st Bysoe / U. E. Wpogos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoretm docmynd: G | 97g.5-93208-513-4.

aemopu308aHHbIX

nosb3ogamesneltl.

https://urait.ru/ CaszoHoB, A. b. SfpepHas ¢u3uka: yueOHUK /st

bcode/563653

Pesicum docmyna: s By30B / A. b. Ca30oHOB. - 2-e uU3[., UCIIP. U [OIL -

4emo UBOGGHHle. Mockga: N3parensctBo FOpaut, 2025. - 320 c. - ISBN

P - 978-5-534-11829-2.
nosb3osamesetl.
7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PeCYpPCOB
HH(bOPMaLMOHHO-Te/IeKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX obpa3oBaTe/IbHbIX pecypcoB HMH(OpMaLOHHO-

TeJIEKOMMYHHKAILIMOHHOH ceTH «VIHTepHeT», HeOoOXOAUMBIX [IJIi OCBOEHHS [JUCLUTUTUHBI
nipuBe/ieH B Tabuie 9.

Tabmua 9 — IlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PecypcoB  HMH(OpPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»
URL azpec HavmeHnoBaHue

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

fiz?ka / 8oty WntepHeT-xypHan «Hosast Hayka». Pasgen ¢pusuka
O6pa3oBaresbHast r1aTopma «OTKpbITOE

https://openedu.ru/ P op P
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeaps! ¢pusuku 'Y ATl

https://lms.guap.ru CucTeMa AUCTaHIIMOHHOTO 00yueHus 'Y ATl



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCMOMb3YEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTesIbHOTO MPOLiecca Mo AUCIUATUIMHE.
[Tepeuenb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npejcrarieH B Tabure 10.

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HaumMmeHoBaHue

OnekTpoHHasi HGOPMaILMOHHO-00pa3oBaresbHast cpeia 'Y ATl «IHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBefeHa B 3KcrutyaTaluto npuka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Mozayned W uX (YHKUMOHA/JbHOE Ha3HaueHue U3/M0KEeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNlbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspabortan corpyaHukamyd ['YAIl (BBeA€H B 3KCIUTyaTalio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAITI, uHdopmaius o JUieH3UH Tpe/iCTaB/eHa
1o cceuike https://guap.ru/it/system/iso/po)

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

5 Google Chrome (cBo60osHO pacripoctpansiemoe I10)

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

8.2. TlepeueHb UH(OPMAIMOHHO-CIPABOYHBIX CHCTEM, UCTI0JTh3YeMbIX TpH
OCYI1IeCTB/IEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLIUTUTHHE

[lepeyeHb HKCMO/B3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPeZCTaBleH B
Tabnviie 11.

Tabsmria 11— [TepeueHb HHGOPMAIMOHHO-CITPABOUHBIX CUCTEM

Ne i/t HaumenoBanue
OnekTpoHHBIN KaTasmor oubmotreku ['YAII ¢ moctymom K 6a3e TIOTHOTEKCTOBBIX
1 uspannit (https://lib.guap.ru), goctym yepe3 suuHbIi KabuHeT unTarens 6UOMMOTEKN
I'YAII
Hayunass asektpoHHass Oubmuiotreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JUUHBIA KaOwHeT uuTaTesns oubmoteku I'YAII, a takke mo IP -agpecam
I'YAII

9BC «Jlaub» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuWTaTess

3 6ubnmoreku ['YAII, a Takxke 1o IP -agpecam 'Y AT

4 9BC Koncopiyma aspokocmuueckux By3oB Poccuu (http://elsau.ru/ suai), goctyn
nio [P-agpecam I'Y ATl

s OBC Znanium (https://znanium.ru/), JoCTyn uepe3 JWYHBIA KaOWHET 4YMUTaTess
oubmoteku ['YAII, a Takxke 110 IP -agpecam I'YAIT

6 O6pa3oBarenbHas Tuiatdhopma «FOpaiit» (https://urait.ru/), goctyn yepe3 JUYHBIN
KabuHeT unTaTesnst oubmmoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

. HayuHast snektponHass Oubiuoreka «KubepJlenunka» (https://cyberleninka.ru/),

CBOOO/IHBIN [JOCTYTI

9. MarepuanbHO-TeXHUYecKast Oa3a



CoctaB  MaTepuanbHO-TEXHUYECKOW  0a3bl,

HeoOX0oquMOoM

JJIst

obpa3oBaTe/TbHOTO TpoIiecca Mo AUCLUIIMHE, TIPeCTaB/ieH B Tabuiel?2.

Tabsmia 12 — CocTaB MaTepHaIbHO-TEXHHUUECKOH 0a3bl

Ne
/1

HavimeHoBaHMe cOCTaBHOU UaCTH
MaTepraTbHO-TeXHUUEeCKOU 0a3bl

Howmep aygutopun

YuebHast ayguTOpUsl [l 3aHATHM JIEKLIMOHHOTO THIIA,
nabopaToOpHBIX 3aHATHM, 3aHATHUM CEeMMHApCKOro THIIA,
TPYINOBBIX U WHAUBUJYaTbHBIX KOHCY/bTAaL[UM, TeKYILero
KOHTPOJISI M IPOMEXXYTOUHOM aTTeCTaryu.

OcHalleHue: CrieliMasM3upoBaHHasi Me0enb; TexXHUYecKue
cpeficTBa 00yueHUs, Cay)Kalllye [Jisl IIpeZcTaB/ieHust yueOHoM
vHbopmanmy  OosbIION  ayauTopuM;  jabopaTopHOe
obopyzsoBaHre (KOMIUIEKT TIpUOOpPOB A1 (DHU3UUECKHX
v3MepeHUil (371eKTPOHHBIN 3aBOZ, D/bBpO Bpoijias);
Ycranosgu: FRM - 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10.

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, g. 15,
ayzuropust Ne31-046

YuebHast ayUTOpUsSl AJIs1 TPAKTUYECKUX 3aHSATUH, 3aHSTHH
CeMUHAPCKOTO THIa, J1ab0paTOPHBIX 3aHSITUM, TPYMIIOBBIX U
VHJUBUYalbHbIX KOHCYJ/bTal[il, TeKYL[ero KOHTPOJS U
MPOME)XYTOUYHOM aTTecTaluu.

OcHaleHue: CrieliaqM3upoBaHHast Me0esb; TeXHUYeCKue
Cpe/icTBa 00yYeHws, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM
uHpopMary  OOJBIION  ayJUTOPUH; nabopaTopHoe
obopyzsoBaHre (KOMIUIEKT TIpUOOpPOB [Asi  (DHU3UUECKUX
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
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, yiI.
I'acrenmo, a. 15,
ayauropust Ne31-048

YuebHast ayguTopusi [/l 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHAapCKOro TUIA, TPYIIOBBIX u
VHAVBUAYalbHbIX KOHCYJ/bTal[ii, TEeKYLero KOHTPOJsi U
TPOME)KYTOUYHOM aTTecTaluu.

OcHallleHre: CrieriiaM3upoOBaHHas Mebesb; TeXHHUeCKue
cpeAcTBa 00y4eHUs:, CyTy>Kalllye Jjist pe/iCTaB/IeHus yueOHOM
vH(opMaluu O0/BIII0M ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUs.

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

YuebHast ayguTOpUsl /s TIPAKTUUECKUX 3aHSATHUH THIIa,
7ab0paTOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMIOBBIX U WHAWBUAYATbHBIX KOHCYJ/IbTAlUi, TeKYIIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarluu.

OcHaleHue: CrieliasM3upoBaHHasi Me0esb; TeXHUYecKue
cpeAcTBa 00y4eHusi, Cy>Kallye /JIs TIpeJicTaB/ieHust yueOHOM
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopyzioBaHre (MOAy/bHBIE abOpaTOpPHbIE YCTAaHOBKU I10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, @13 — 11, ®I1I3 — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; Jj1abopaTopHble  paboThl MO

196135, r. CaHKT-
[TetepOypr, yi.
I'actenno, g. 15,
ayautopust Ne32-04

OCyILIeCTB/IEHUA




BO/HOBOM ontuke: 1. bumpusma ®penens, 2. Konbla
HeroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
peiietka, 5. [Tosnsspy3anus ceera, 6. Onpejenenue JjIMH BOJH
CTIeKTpaJIbHBIX JIMHWM; abopatopHbii cteHg MT3-OM-II-TI10
(OO0 «IIpodobpasoBanue» r. Kaszanb)).

YuebHast ayquTOpHs 1151 1ab0paTOPHBIX 3aHITHH.

OcHalileHue: crielManu3vpoBaHHas MeOesib; TeXHUUeCKHe
cpezicTBa 0OyueHus1, C/TyyKalljfe [jis TIpefCTaB/ieHnsl yueOHoH
vHbopMalmyd  OOMbIIONW  ayAWTOpWH;  JlabopaTopHOe
obopyoBaHre (MOAYyJ/IbHbIE abOpaTOpHbIE YCTAaHOBKH TIO
anektpoMarHetusmy: ®IIO — 03, PIIO — 07, PIIO — 05,
OI13 - 08, ®I1I3 — 11, PIID — 12, DIID — 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMBbI; JjiabopaTopHbie pPabOTHI TIO
Bo/MHOBOM onTuke: 1. bunpusma ®penens, 2. Kosbla
HreroToHa, 3. dudpakuys Ma0CKUX BoJH, 4. [udpakijpoHHas
pewuetka, 5. [Tonsipusauus ceta, 6. OnpegeneHve AJIMH BOJH
CTIeKTpasbHBIX JIMHUH; 1abopatopuslid ctrens UT3-OM-IT-I10

(OO0 «IIpodobpasoBanue» r. Kazanb)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayzuropust Ne32-06

YuebHass  ayguTopusi A1 TIPAKTHUECKUX  3aHATHH,
nabopaTOPHBIX  3aHSTHM, 3aHATHH CEMHUHAPCKOTO TWIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTALlUi, TEKYLero
KOHTPOJISl ¥ IPOMEXKYTOUHOM aTTeCcTaluHu.

OcHalrleHre: CrielaJu3upoBaHHasi Me0esib; TeXHUYeCcKHe
cpezicTBa 00yYeHwMsl, Cy>Kallye JJisl IpeACTaB/ieHusT yaeOHOM
vH(opMaLuu GfoN 181 (0)7 ayIUTOPHUY; nabopaTopHoe
obopyzoBanue (nmaboparopHeiii Komreke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. MockBa); 1abopaTopHble cTeHAbI M-
AYT-I10, YUC-AB-AIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHopku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, g. 15,
ayauropus Ne32-05.

YueOHast ayquTOpHs 1151 1TabOpaTOPHBIX 3aHITHH.
OcHaleHue: CrieliasM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpe/icTBa 00yUeHwUsl, Cy>Kallye JJisl IPeCTaB/IeHust yueOHOM
vHbopMaluy  OOJBIION  ayAUTOPUH; naboparopHoe
obopygoBanue (maboparopHbeiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHzpbI V-
AYT-TIO, YUC-AB-/IP, YUC-AB-YCII-IIO (00O
[Tpodobpasosanue, r. Kasann); ycranoBku PITK — 03, PITK —
05, ®IIK — 10 (HIIIT «YuebHast TeXHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayautopust Ne32-03.

10. OueHouHbIe cpefiCTBa AJis1 IPOBeJeHUs] IPOMEXXYTOYHOW aTTecTalyy

10.1. CocTtaB OLIEHOYHBIX CpeJACTBJJISI TPOBeJeHUs TPOMEXYTOUHOW aTTecTalyu
00yuJaroIIUXCs 10 AUCLUTUIMHE MPUBeIeH B Tabsure 13.
Tabsmija 13 — CocTaB OLEHOUHBIX CPeJCTB /ISl MPOBeeHMs] IPOMEKYTOUHOM aTTeCTal[uu

BI/I,Z[ HPOMe)KYTOqHOﬁ dTTeCTalju1 Hepequb OLIEHOYHBIX CpeCTB

CnmCoK BOIIPOCOB K 3K3aMeHY;
OK3aMeHallMOHHbIe OuieTh*;
3azauy;

TecTsl.

JK3aMeH

Crucox BOIIPOCOB;
TecTsr;

IuddepeHLipoBaHHbIN 3a46T




| 3ajjauu.

TpumeuaHue: *3Kk3ameHayuoHHble busembl hopmupyomes Ha 0OCHoge 8onNpocoe u 3aday mabauybi 15.

10.2. B KauecTBe KpUTepueB OLIEHKW YPOBHSl C(OPMHPOBAHHOCTH (OCBOEHMUS)
KOMITeTeHIIMH 00yJaroLMUCsT TIpUMeHsieTcst 5-0anbHasi IIKajaa OLleHKH CPOPMHUPOBAHHOCTU
KOMITETEeHIMH, KOTopasi TiprBe/ieHa B Tabimie 14. B TeueHre ceMecTpa MOXKET UCIO/Ib30BaThCS
100-6annpHast ~ MIKala  MOJY/JbHO-DEHTHHIOBOM  CUCTeMbl ~ YHHMBEDCHTETa,  TpaBWIa
VICTI0JIb30BaHUsl KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsuia 14 —KpuTepuu oLeHKH YPOBHSI C)OPMHUPOBAaHHOCTH KOMITETEHIUH

Or1eHKa KOMITETEHIMA

5-0a/UTLHas MIKaIa XaPaKT €pUCTHKaA CCbOPMI/IPOBaHHbD( KOMIIETEHI1I

Ob6yuatomumiics:

— ryOOKO 1 BCECTOPOHHE YCBOWJI IIPOTPaMMHBINA MaTepuar;

— YBepeHHO, JIOTUYHO, T10C/Ie/loBaTe/IbHO U TPaMOTHO €ro U3JaraeT;

— OMUpasiCh Ha 3HAHUSI OCHOBHOW U JIOTOJTHUTELHON JIUTepaTyphl,
TECHO CBSI3bIBa€T YCBOEHHbIe HayuHble MMOJIOXKEHHUSI C TPaKTUYeCKOU

«OTJTIHO»
JesITe/TbHOCTBIO HarlpaB/IeHusT;
— yMeJsio 000CHOBBIBAET ¥ apTyMEHTHPYET BbIIBUTaeMble UM UJIEH;
— ZieslaeT BBIBOZIBI M 0000IIIEeHNST;
— CBOOO/IHO BJ/IaZieeT CUCTEMOM Creldali3uPOBaHHbIX TTOHSTHH.
— MIPaBU/IBLHO BhINOIHUI 0T 90% 10 100% TeCTOBLIX 3a[aHuii .
OOyyarormicst:
— TBEP/I0 YCBOWJI TIPOrPaMMHBIM MaTepHasl, TPaMOTHO U TI0 CyIIIeCTBY
W3/1araet ero, ONMpasiCh Ha 3HAHWUs OCHOBHOM JIUTEpaTyphI;
— He JIONyCKaeT CYIeCTBeHHbIX HETOUHOCTEH;
— YBS3bIBAeT YCBOEHHbIe 3HAHUS C TIPAKTUUECKOUW JesATebHOCTBIO
«XOpOLLIO» .
HarpaB/IeHUS;
— apryMeHTUPYeT HayuHble TTOI0XKEeHUS;
— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;
— BJIafieeT CUCTeMOU CIieliua/Ii3uPOBaHHbBIX TTOHSITHM.
— MPaBU/ILHO BEINOIHUI 0T 70% 110 89% TeCTOBLIX 3aJaHUN .
— 00yuaroIuiicss yCBOW/I TOILKO OCHOBHOM TIPOrPaMMHBIN MaTtepuar,
10 CYIIeCTBY W3/laraeT ero, OMvpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPbI;
— JIOTTyCKaeT HeCyIleCTBeHHbIEe OIMOKU U HETOUHOCTH;
— UCIIBITBIBAET 3aTPYAHEHUS B TPAKTUUYECKOM TIPUMEHEHUW 3HaHWU
«YyZIOB/IETBOPUTE/TIbHO»

HarpaBJIeHNs];
— 1200 apryMeHTHUpYeT HayuHbIe TI0JIOKEeHMS;

— 3aTpy/HseTCA B (POPMYIMPOBAaHUM BLIBO/IOB M 0000IIIeHHI;

— YaCTUYHO B/IAZIeeT CUCTEMOM CIeLdaIM3UpOBAHHbIX MTOHSTHIA.
— MPABUJILHO BBIMOIHUI OT 51% 10 69% TeCTOBbIX 3aJaHui .

— 0OyuaroIIuiicss He YCBOWJ/I 3HAUMTE/JIbHOW YaCTH IPOrPaMMHOIO
Marepuaa;
— JIOTyCKAaeT  CYIeCTBEHHble  OIMOKA W HETOYHOCTH  TIpH
«HEY/IOB/IETBOPUTE/ILHO | pACCMOTPEHHH 1po6JieM B KOHKPETHOM HarlpaB/IeHNH;
» — UCTIBITBIBAET TPYHOCTH B TIPAKTHUYECKOM NIPUMEHEHUH 3HaHUH;
— He MOXKET apryMeHTHUPOBAaTh HayUHbIe MOJIOXKEeHMS;
— He OpMy/IHpYeT BBIBOZOB U 0000IIeHHI.
— MIPaBU/ILHO BBINOIHUI MeHee 51% TeCcTOBbIX 3a/laHuil .

Tpumeuanue: “"no pewenuro kagedpbl NPoyeHm NpasUNbHO BblNOAHEHHbIX Mecmoeblx 3adaHuil Mosicem
OblMb U3MEHEH.

10.3. TunoBble KOHTPOJ/IbHBIE 3a/laHUS WA MHbIe MaTepUualbl.
Bompocs! (3aziaum) AJist 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.



Tabmwia 15 — Boripock! (3a1aum) /i71st 3K3aMeHa

No Koz

n [TepeyeHb BOMPOCOB /1J1s1 3K3aMeHa VIHJVKaTOp
a

1 | HasoBute npegMeT u3yuyeHuss KUHEMaTUKHU. OIIK-1.3.1

2 | [aviTe omnpefiesieHrie MaTepUaJbHONW TOUKHU. OIIK-1.3.1

3 YTo MOXKHO CKa3aTh 00 YCKOPEHHHU UYaCTUIIbI a, C/IU TIPU ee JIBIKEHUH: OIMK-1.Y 1
a) BEKTOpP CKOPOCTH YaCTHI[bl V=const; 6) MO/yJ/ib CKOPOCTH v=const? T

4 | lavite onpezesieHre abCO/IIOTHO TBEPZOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyiiTe OTAMUMS  C/IeAYIOLIMX — (U3UUECKUX  MOJesieit:

5 abcomoTtHo TBEpZOe Teno (ATT) u MaTepuanbHas TOuka. [IpuBeauTe OIK-1.B.1
rpuMep, B KOTOPOM OJHO U TO K€ Tel0 BBICTyIlaeT B KayecTBe
MarepuaabHOU TOUKU U ATT.

Haiizute CBsA3b MeXXJy JIMHENHON W YI7I0BOM CKOPOCTbIO MaTepua/bHOMN

6 OIlK-1.¥.1
TOUKH.

v B uém cxoACTBO M pasnuuuve MeXX[y pPaBHOMEPHBIM MPSMOIUHENHBIM OIK-1.B.1
JIBIDKEHWEeM U paBHOMEPHBIM /IBDKEHUEM 110 OKPY>KHOCTH? o

8 | Chopmynupyiite niepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1

9 OOmbsicHUTe, Kak, COrJIaCHO BTOpPOMY 3akoHy HbIOTOHa, 3aBUCUT OIMK-1.3.1
YCKOpEeHHUe TeJjla OT ero Macchl.

KamMeHb /1©XXUT Ha JIHe COCyja, MOJIHOCTBIO TIOTPYKEHHBIN B BoAy. Kak

10 | usmeHUTCA Cu/a JaB/IeHUs KaMHs Ha [IHO, ec/id CBepXy Ha/muTh KepocuH | OIIK-1.B.1
(KepoCHH He cMellMBaeTcsi ¢ BoJoi)? OBGoCHYyHTe CBOM OTBET.
[IpuBeguTe mpuMep, WIUTIOCTPUPYIOIIUM [JEeUCTBUE TPEeThero 3akoHa

11 OIlK-1.¥.1
HbroToHa.

12 HasoBute, Kakoii 13 3akOHOB Kersiepa ycTaHaBaMBaeT Qopmy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

OueHuTe 3aBUCMMOCTb CHUJ/Ibl BCEMMPHOTO TSTOTEHUS] OT MacChl
B3aMMO/IEHICTBYIOIINX TeJl U pacCTOSIHUA Mexny HuMu. OOocHy#Te, Kak

13 | U3MeHHUTCA CWla B3aMMHOIO TATOTEeHUs ABYX TeJl, ec/ii Maccy ogHoro u3 | OITK-1.B.1
Tes yBeJIMUUTh BJIBOe, @ PaCCTOSIHUE MeXX/y Te/laMU — YMeHBIIUThb B JjBa
pasa.

14 | [laiiTe ompezesieHHe UMITy/bCa Tesla KakK hr3nuecKou BeJIMUUHBI. OIIK-1.3.1

15 CdopmynupyiiTe, NIpy KakKMX yC/IOBUSIX BBIMOTHSETCS 3aKOH COXpaHEHUsI OIMK-1.3.1
HMMITYJ/IbCa.

16 | Ha3zoBuTe, Kakas ¢dhr3nueckasi BeJJAUYMHA Ha3bIBA€TCsI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aMUCU OCHOBHOTO 3aKOHA JJUHAMUKU [I/Is1 TIOCTYNaTeIbHOTO U

17 | BpawjatesibHOro [BwkeHus. Halgute B3aumocBsiz3u Mexay >tumu | OIIK-1.B.1
3aKOHaMH.

18 | CcopmynupyiiTe 3aKOH COXpaHeHHsi MOMEHTA UMITYJIbCa. OIIK-1.3.1

19 | [laiite orpesiesieHre pabOThI KakK (hDHM3UUeCKON BeJTMUUHBI. OIlK-1.3.1

20 | CdopmynupyiiTe, UTO TaKOe MOIIHOCTh KakK (pu3nueckasi BeJIMuMHa. OIIK-1.3.1
Kakoii Kopabsib [ABWKeTCs MejjleHHee TIpU OJWHAKOBOM MOILHOCTH

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

2 OOmBsicHUTe, TOUEMY I[€HTPOCTPEMUTe/bHAsl CHla TIPM BpAIlleHUH 110 OIK-1.Y 1
OKDPY>KHOCTH He IMPOU3BOJUT PabOTHI. T
Teso ABWXKETCS Tak, UTO IMyTH, MPOXOAMMbIe UM 3a JHOOble paBHbBIE

23 | IpOMEeXYTKU BpeMeHH, M0C/IeoBaTe/IbHO yYBeauuuBaroTcs Ha oguy u Ty | OIIK-1.Y.1

JKeé BEJIMUMHY. SABnsieTcs 1y 3TO JABH)KeHHe paBHDyCKOPEHHBIM?




OOBsicHUTe, B 4eM COCTOMT pa3/iuure MeXK1y KOHCEepPBATUBHBIMU U

24 OIIK-1.B.1
HEKOHCepBaTUBHBbIMU CUJIAMU.

25 | [aviTe omnpejiesieHWe NOTeHI[MaAbHOM 3Hepryuy. OT yero oHa 3aBUCHUT? OIlK-1.3.1

6 CdopmynupyiiTe  3aKOH  COXpaHeHHsT  MeXaHWYeCKOW  SHEepruu. OIK-1.3.1
[TpuBesrTe IpUMep BBINIOJIHEHUS] 3aKOHA COXPaHeHUs] SHEPTUH.

97 B ueMm oTiruMe rpaduka myTv OoT rpaduka 3aBUCUMOCTH KOOPAUHATHI OT OMMK-1.Y 1
BpeMeHH MPU PaBHOMEPHOM NPSIMOJIMHEMHOM [IBUKEHUM? o
[TokakuTe Ha MpUMepe TOHKOro CTepxkHs AyivHOM 20 cMm u maccou 30 T,

9g | KaK MpHMEHseTcs Teopema [ITeiiHepa A/ pacueTa MOMEHTa WHEpPLIU OIMK-1.B.1
Tes MPU MepeHoce OCHU BpallleHHsl C CepeJiMHbl CTep)KHSI Ha OZUH U3 ero
KOHL[OB.

729 HazoBute ¢(opmyny, MO KOTOpPOMl BBIUMC/ISETCS MOMEHT UMITyJIbca OITK-1.3.1
abCoJIIOTHO TBEPJOro TeJa.

Kak BbIuMCisieTcsi KWHETHYeCKass JHePrus BpalleHus abCoI0THO

30 | TBepmoro Tena? CpaBHuTe C dopmyson nsi KuHeTHueckoi sHeprum | OITK-1.B.1
MOCTYNATe/IbHOTO IBUKEHUSI.

31 | CopmynupyiiTe iBa MOCTyJj1aTa TEOPUM OTHOCUTeNbHOCTH DuHIITeHa. | OITK-1.3.1
Kak u3MeHHUTCs X0/ UaCOB Ha KOCMUYEeCKOM KopabJie, eC/id OH JBYKETCS

3 | € OKOJIOCBETOBOM CKOPOCTHIO OTHOCHTeNbHO HabmrozaTtenss Ha 3emie? OINK-1B.1
Kakue wuacel OyayT UWATH Me[jieHHee C TOYKHM 3DeHUs 3eMHOTO o
HabrogaTens?

Kak u3MeHMTCs mepuo/; KosiebaHuii MaTeMaTUyecKoro MasiTHHKa, eciii

33 | ero gyimHy yBenuuuTh B 4 pasa? [loscHure, oT Kakux BeamuuH 3aBucur | OIIK-1.Y.1
Nepuo/, MasTHHKA.

CaenaiiTe BBIBOJ 110 BOTIPOCY: KakK Oy/IeT U3MEHSThCS X0/ MassTHUKOBBIX
YacoB MpY HACTYIUIEHUMM JIeTHUX J>KapKUX [HeW [0 CPaBHEHUID C

34 | XO/IOAHBIMY 3UMHUMU [JHAMM, €C/IA Yachkl ycTaHoB/IeHbl B HeyTerieHHOM | OITK-1.B.1
NoMellleHUM (CTep)KeHb MasiTHUKa MeTal/IMuecKuidl)? ApryMeHTHpYHTe
CBOM OTBeET.

35 | Kak cBsi3aHa 3Heprusi rapMOHHUYeCKHX KojiebaHu ¢ MX aMIUTATY/101? OIlK-1.¥.1

36 | ChopmynmupyiiTe onpeeseHre BOJIHBIL. OIIK-1.3.1

37 OObsicHUTe  pasuuue MeXIy TpOJOJbHBIMH U  TOTepPeuHbIMU OIMK-1.Y 1
MeXaHUYeCKHMHU BOJIHAMU.

38 | 3anmimTe ypaBHeHHe Oeryirei BOIHbI. OIlK-1.3.1

39 | Ha3oBure, ueMy paBHa Cpe/iHsisi 00beMHasi TJIOTHOCTh SHEPTHUU BOJTHBI. OIlK-1.3.1
VicTouHMK 3BYKa HETIOZBI)KEH, a Habsrozarenb yaansgercs otT Hero. Kak

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

41 | Chopmynupyiite npuHuun ['oireHca. OIIK-1.3.1

42 | Ha3oBuTe ompe/iesieHre nHTephepeHIMU BOJH. OIIK-1.3.1

43 C(bopMéanpyf/iTe, YTO Ha3bIBaeTCs CTosiueit BoyiHOM. [IpuBeauTe ripumep OIK-1.Y 1
CTOSTUeM BOJIHBI.

44 | Yto n3yuaeT 3/IeKTPOCTaTUKA? OIlK-1.3.1

45 | [aliTe onipejeseHre TOYEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wu3MeHMTCS cula B3aUMOJEUCTBUSL [BYX 3JIEKTPOHOB, €C/IU OIMK-1.Y 1
pacCTosiHUE MeXK1y HUMH YBeTMuuThb B 3 pa3a? ObocHykTe Baill oTBeT.
[Tpoananu3upyiite, KaKyr paboTy COBepIliaeT 371eKTPOCTaTUUeCcKoe ToJie

47 | mpoToHa B aToMme BOZOpO/ia MpH IMOJTHOM obopore 3sekTpoHa BOkpyr | OITK-1.B.1
HEro.

48 Kak B3aMMHO OpHeHTHMpPOBaHbl CUIOBblE JIMHUU U 3KBUIIOTEHLMA/IbHbIE OIMK-1.3.1

TIOBEPXHOCTU?




49 | UTto Ha3bIBaeTCA JIEKTPUYECKUM JIUTIONIEM? OIIK-1.3.1
50 | Kakue BellleCcTBa Ha3bIBaKOT ANJIEKTPUKAMU? OIlK-1.3.1
51 OOBsicHUTe ~ pa3uuve  MeXAy TOMSPHBIMA U HETOJSPHbIMU OMK-1.Y 1
JIA371eKTPUKAMH.
[Tnockuii KOHJeHCaTOp 3apsbkeH [0 HeKOTOPOro HampsbKeHus |
gy | OTK/IIOUEH OT MCTOUHMKA TOKA. Byger 11 u3MeHATHCS HarpspkKeHue Ha OIK-1.B.1
KOH/IeHCaTope, eCc/iM pa3/BUraTth ero IyacTuHbl? Kakue mnpeBpaieHus
SHEepPIruu NPOUCXOJSAT NPU ITOM?
CpenaiiTe  BbIBOZI, KaK H3MEHUTCS  37€KTPOEMKOCTb  TJIOCKOTO
53 | KoHZeHcaTOopa C KBaJpaTHbIMM IUlACTUHamy, ecad U3 3Tux InactuH | OIIK-1.B.1
BbIpe3aTh KPYTHU C AMaMeTPOM, PaBHbIM CTOPOHE KBaJpara.
OueHuTe CUTyalMIO: /1Ba KOHJeHCAaTopa O04uHaKoBoM eMKOCTh 200 MKD
54 | coepuHeHbl mapasienbHo. Kak usmeHurcsi ux obias emkocTb, eciu | OINK-1.B.1
Ccoe/IMHEHHWe 3aMeHHUTh Ha MoC/ie/loBaTe/IbHOe?
55 [ToueMy /NMHUM HaMpsHKEHHOCTH 3JIEKTPOCTAaTUUeCKOTO TIONs BOJM3U OIK-1B.1
TTOBEPXHOCTY NIPOBO/IHMKA MTepIeH/IMKYJISIPHbI 3TOM TOBEPXHOCTU? o
56 | [laiiTe oripesiesieHre 371eKTPUUECKOr0 TOKa. OIlK-1.3.1
57 | Chopmyaupyiite 3akoH OMa /17151 yuacTKa Lieru. OIIK-1.3.1
[lBa OOVWHAKOBBIX MO MOAY/IK 3apsifia HaxoAATCI Ha HEKOTOPOM
cg | PACCTOSHUH. KeK 3MEHHTCS HAMPSHKEHHOCTb 3/1eKTPUUECKOTO MO B | e 1 v/ 4
TOUKe, Jie)Kallleld rocepeiuHe MeKy HUMU, eC/IU 3apsi/ibl OHOMMEHHBIE;
pasHouMeHHbIe? [losicHUTe OTBeT.
59 KakoB ¢u3nueckrii CMbICI TIOTeHLMana 3/1eKTPOCTaTUYecKoro MoJis U OIK-1.B.1

Pd3HOCTHU l'IOTeHL[I/IaJIOB?

Bornpocsr (3agaun) asist 3aueta / audd. 3auera ripecTaBieHbl B Tabauiie 16.

Tabmwmiia 16 — Boripockl (3a1aum) st 3aueta / audd. 3auera

Ne Kopg
[TepeueHs BoripocoB Jjist Audd. 3aueta
n/n UHUKaTOpa
1 | laiiTe oripefiesieHe MarHUTHOM UHAYKLIMU. OIlK-1.3.1
2 | Chopmynupyiite 3akoH buo-CaBapa-Jlamniaca. OIIK-1.3.1
3 | Kakum ob6pa3oM oripe/iesisieTcsi HarpaB/ieHre CHiibl Amrepa? OIIK-1.3.1
OOBsicCHUTe, KaK U3MEHUTCS BeJIMUMHA MarHUTHOW MHAYKIWU B LIEHTPe
4 | KPYTOBOTO BUTKA C TOKOM, eC/IM PAajHyC BUTKA YBE/IMUMTL B 2 pasa, a OIMK-1.Y 1
CUIy TOKa yMeHbIIUTh B 4 pa3a. O60cHy#Te CBOI OTBeT, OMMpasich Ha o
3ak0oH buo-CaBapa-Jlaniaca.
OOmbsicHuTe, Kak Hanmuuve (HeppOMarHUTHOTO Cep/leYHWKa BHYTPU
g | CO/EHOWJA B/MSET Ha BeUUMHY MarHMTHOW WHAYKLMU Ha €ro OCH. OIMK-1.Y 1
Kakue mnapameTpbl cosieHOWJa W Cep/leYHMKa OMNpeJeNsioT UTOrOBYIO
BeMuuHy 1ossi? OO0CHYHTe CBOM OTBeT.
Kak u3aMeHUTCA BelMuMHa MarHUTHOTO I10J11 HA OCU TOPOU/A, eC/U MpU
6 | HeM3MEeHHOU CHsie TOKa YABOWTH IJIOTHOCTH HaMOTKH? ObocHy#Te cBoii | OITK-1.B.1
OTBeT.
OneHuTe CUTyalMiO: B MarHUTHOE I0JIe C OGWUHAKOBBIMUA CKOPOCTSIMU
7 | BIeTaroT MPOTOH U 37€KTPOH. byayT u oTnmyaThes ux Tpaektopuu, u | OIIK-1.B.1
€CJIY /13, TO KaKUM 00pa3oM? ApryMeHTUPYHTe CBOM OTBeET.
3apsbKeHHasi 4acTULid [BWKeTCd B OJHOPOJHOM MAarHUTHOM IIOJIe.
[Tpoananu3upyiite, Kak uU3MeHUTCs cuia JlopeHia, [edCTByroLlas Ha
8 | uactuiy, eciv eé CKOpPOCTb yBeqWuuTb B 3 pasza, a uHaykuuwoo | OIIK-1.B.1

MarHUTHOTO TI0JiI YMEHBIIUTh B 2 pa3a. 3aBUCUT Jid cuja JlopeHiia oT
3HaKa 3apsija yacTuiipl? OOOCHYMTE CBOM OTBET.




9 | B uem cOCTOMT siBJieHUE 3JIEKTPOMAarHUTHOU UHAYKLIUU? OIIK-1.3.1
Ot kakux (PaktopoB 3aBucuMT OC UWHAYKIMU B KOJblle, KOTOpOe

10 | BeiHOCAT M3 MarHuTHOro nojs? Kak msmennrcs 3/1C, ecniv marautHe | OITK-1.Y.1
TIOTOK Yepe3 KOJIbI[0 0y1eT U3MeHSThCsS ObIcTpee?

11 | [daiiTe onpefesieHus: AriaMarHeTUKaM U IapamarHeTHKaM. OIIK-1.3.1

12 | Kakue BelllecTBa Ha3bIBalOTCs (peppOMarHeTUKaMu? OIIK-1.3.1

13 | Yro Ha3bIBalOT KOPLMTHUBHOM CUJION? OIIK-1.3.1
OT Kakux BeIMYMH 3aBUCUT SHEPrusi, 3araceHHas B KaTyllke

14 | unaykTUBHOCTU? Kak M3MeHMUTCs 3Ta 3Heprus npu ysennueHud cuisl | OIIK-1.Y.1
TOKa?

15 | YTo Ha3bIBaeTCsl 3/71eKTPOMarHUTHOM BOJIHOM? OIlK-1.3.1
Kak B3aMMHO OpWeHTHPOBaHbI B 3JIEKTPOMAarHUTHOM BOJIHE BEKTOPbI

16 | HamMpsPKEHHOCTH  3/IeKTPUUeCKOro TMoJisi, MarHuTHoW wuHAaykumu u | OITK-1.3.1
CKOPOCTH BOJIHBI?

17 | CchopmynupyiiTe 3aKOH OTPa)KeHHsl CBeTa. OIlK-1.3.1
[MpoaHanu3upyiite, B Kakoil U3 JBYX CpeJi CBeT JBM)KeTCs ObIcTpee — B

1g | dmaze (n = 2,42) wm Bozme (n = 1,33). OObsACHUTE, KaK IOKa3aTeslb OIK-1.B.1
TIpeJIOMJIEHUSI Cpefibl CBSI3aH CO CKOPOCTBIO PacIlipOCTpPaHeHHsl CBeTa B
Hell. OOOCHYHTe, B KAaKOU cpejie /I/TMHA BOJIHBI CBeTa OyZieT MeHblIle.

[Tpu KaKoOM yC/IOBMM OTPa’KeHHBIM U MPe/IOMJIEHHbIN JTyUM OKa3bIBarOTCS

19 | B3auMHO meprieHAUKY/IApHBIMU? Kak 3T0 cBA3aHO ¢ mnokasartenasmu | OITK-1.B.1
TIpeJIOMJIeHUsI cpef?

20 | YTo Ha3bIBalOT UHTepdepeHIMel cBeta? OIIK-1.3.1

27 Onuivre, B yeM pasauyue MeXy reoMeTpUYeckKom U ONTUUeCKOH OIMK-1.Y 1
Pa3sHOCTBIO X0/1a CBETOBBIX JIyUeH.

[MpeasioxkuTe TeopeTuueckoe 000CHOBaHWE HaMUMs PaJy’KHOW OKPaCKU

22 | y TOHKUX IUIEHOK (pa3/inToe Ha MOBEPXHOCTH BOAbI Macyio, mMblibHble | OITK-1.B.1
Ty3bIPU U T.I1.).

2 Uro Takoe Jucrepcusi cBeTa Kak siBiaeHue? IlpuBesure mnpumepsl OITK-1.3.1
Ha0/TI0/1eHNsT VCITEPCHH. "
OT Kakux (AKTOpPOB 3aBUCAT MaKCUMasbHbIM TIOPSIIOK CIIEeKTpa,

24 | KoTOpbIii MOXXHO Hab/ro/IaTh Ha AUbpakioHHOM peretke? Kak Bausitor | OTTK-1.B.1
J/TMHA BOJIHBI CBETA U NIePUOJ, PeIIeTKN?

75 UeMy paBHa pasHOCTb (pa3 [JBYX CBETOBBIX BOJIH, TPU KOTOPOU OITK-1.3.1
HabJTr0/1aeTCsi MUHUMYM UHTEHCUBHOCTU?

[Inockononsipu30BaHHbIM ~ CBET  MPOXOAMUT  Yepe3  aHaau3arop.
[TpoaHanu3upyiiTe, Kak 3aBUCUT UHTEHCUMBHOCTb IMPOLLE/IIero cBeTta OT

26 |yrma MexZAy IUIOCKOCTBIHO Iojsipy3anuy  rnagawoijero csera U | OIIK-1.Y.1
IJIOCKOCTBIO ~ aHanu3aropa. [Ipy  KakoM  yrjie  MHTEHCHUBHOCTb
yMeHbIUTCs BABoe? OBG0CHYMTe CBOM OTBET, UCTO/b3Ysl 3aKOH Masoca.

27 | Uto Takoe abCOJIFOTHO UepHOE TeJo? OIlK-1.3.1
Bo CKO/MBKO pa3 M3MEHUTCS NOTOK 3HeprMM OT HUTHU HaKa/luBaHUS

28 | mamribl, ecnM yABOUTH ee TemrepaTypy? O6ocHyiTe Bam otBet, | OITK-1.Y.1
onupasich Ha 3aKoH CtedaHa-bonbiiMaHa.

Pacrionoxure cnefyronje CrekTpaJbHble K/IacChl 3Be3J, B TMOpsJKe
BO3pacTaHust abCO/IOTHOM Temmeparypel: A — Oenble 3Be3gel, G —

29 | xentele, M — kpacHble, O — rony6sie. Vcrionb3yiite B otBeTe 3akoHbl | OTTK-1.B.1
u3nydeHuss abCoMOTHO uepHOro Tena. OOBSICHUTE TMOMYYEHHYIO
3aKOHOMEpPHOCTh M3MeHeHHUs L|BeTa.

30 | Uto Ha3bIBaeTcst BHeLIHUM (oTo3(hdeKTomM? OIlK-1.3.1




31

MokeT 1 BUAUMOe H3TyueHHe BbI3BaTh (HOTO3(h(dEKT B TUlacTUHE U3
MeTasuia, paboTa Bbixojla KOToporo paBHa 3.5 3B? O6ocHyiite cBoM
OTBeT.

OIIK-1.B.1

32

OObsicHUTe TIPUYMHY BO3HUKHOBEHHS] TODMO3HOTO PEeHTIeHOBCKOIrO
W3/1yYeHuUsl.

OIIK-1.3.1

33

OObsicHUTe, KaK 3Heprus (oTOHA CBsA3aHA C JJIMHOW CBETOBOWM BOJIHBI.
OO6ocCHYy¥Te Balll OTBET.

OIIK-1.3.1

34

OT KakuxX (PaKTOPOB 3aBUCUT H3MeHeHHWe [JTMHbI BOJIHBI (POTOHA TIpU
KOMITTOHOBCKOM  paccessHUM? B KakoM cjiyyae 53TO W3MeHeHue
MaKCHUMaJIbHO?

OIIK-1.B.1

35

Ornumure, YTo TpeACTaB/iseT coboii aToM B paMkKax mojend TomcoHa.
Kakuve 0CHOBHbIE He[JOCTaTKU JAHHOU MOJIeNn?

OIIK-1.3.1

36

AToM BOJOpOAA HAXOAWUTCS B OCHOBHOM COCTOSIHMM. Kakoul AjiviHbI
BOJIHBI W3/yueHHe MOXKeT WMCIYCTUTh AaHHbIM atom? OOOCHYyMTe Barl
OTBET, UCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.B.1

37

B uem coctout runoresa jie bporinsa?

OIIK-1.3.1

38

OOmbsicHUTE, TIPU KAaKUX YCJIOBUSX MUKPOYACTHILIbI TTPOSIBIISIFOT BOJTHOBBIE
cBoricTBa. [IpuBeuTe mpuMepsl, IOATBEP K/Jarollie BOJIHOBbIE CBOKMCTBA
YaCTHLL.

OIIK-1.3.1

39

ByseT 1M TpOSIB/IATH BOJIHOBBIE CBOWMCTBA (DyTOO/MBHBIA MY TIpU
TrornajZilaHuM B BOpOTa IMPUHOM 7 M, ecu Macca Msiua 400 r., a CKOpoCThb
- 100 km/u? OTBeT 0OOCHOBATb.

OIIK-1.¥Y.1

40

KakoB h13nueckuii CMbIC/T BOTHOBOW (PYHKIUH?

OIIK-1.3.1

41

B uyem omiMuve CTaMOHApHOTO U HECTAaLWMOHAPHOIO YpaBHEHHUS
[IIpénunrepa?

OIIK-1.3.1

42

OObsicHUTe, KaK COOTHOIIIEHWe HeompeaenéHHOCTel ['eitseHbepra fyis
SHEPTMM W BpPEMEHH CBSI3aHO CO BpEeMEHeM J>KHU3HH KBAaHTOBOTO
COCTOSIHUSI.

OIIK-1.B.1

43

['me B OHOMEPHOU TMOTEHIMATBHON siMe C OECKOHEeUHBIMH CTeHKaMU
Haubosee BEPOSITHO OOHAPY)KUTb ~MHMKPOYACTHIy B  OCHOBHOM
cocTossHUM? I'1e BepOSITHOCTh ee 0OHAPY KeHHUsI paBHA HYJTIO?

OIIK-1.B.1

44

Kak 3aBuCHT pAjiMHa BOJIHBI Jle Bpoiiii oT Macckl 4YacTULbl TpU
OIMHAKOBBIX CKOPOCTAX? Y KakKOM UaCTHLbl BOJIHOBbIE CBOWCTBA
BBID@)KEHBI 3aMeTHee: y 60/iee MAaCCUBHOMW W/IW Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

KakuMm 00pa3oM SHeprusi «HyJeBbIX Ko/iebaHWi»  KBAHTOBOTO
rapMOHHUYECKOTO  OCLWIIATOpAa  CBSi3aHa  C  COOTHOLIEHWEM
Heoripe/ieieHHocTel ['elizeHOepra?

OIIK-1.B.1

46

OO6BsicHUTe, TIOUEMY B OCHOBHOM COCTOSTHUM aTOMa MOJKET HaXOJUThHCS
He Oosee fAByx 9/eKTpoHOB. Kakoii (yHAaMeHTanbHBIA TTPUHLIATL
KBAaHTOBOW MeXaHWKU HaK/aJbIBaeT 3TO orpaHuueHre? O6ocHyliTe cBOM
OTBeT.

OIIK-1.¥.1

47

Kakoil 371emMeHT wWMeeT TIOJIHOCTBIO 3arlOJIHEHHYH) BHELIHIOK 2p-
000m0uky? [ToueMy Takasi 3/leKTPOHHAsE KOH(QUTypalysi COOTBETCTBYET
TOBBIIIEHHOW YCTOMUMBOCTH aroma?

OIIK-1.¥.1

48

Kakum Mo>XeT ObITh CITUH YaCTHI], KOTOPbIe OMUCHIBAIOTCS CTaTUCTUKON
®epmu — [Tupaka? IIpuBeauTe npumMepsl TAKUX YaCTHLL.

OIIK-1.3.1

49

O6T:FICHI/IT€, UeM OT/IMUAEeTCd  XdpakKTep  3allO/JIHEHUA COCTOSTHUM

KBAHTOBOU cHCTeMbl hepMHUOHAMH U D030HAMHU.

OIIK-1.3.1

50

[Mpensiokute  TeopeThueckoe  0DOCHOBaHWe,  KaK  M3MEHUTCS
MPOBOIUMOCTh KPEMHUEBOrOo o0pa3ila, eciM B HEro BHEPHUTH
HeOoJIbIIIoe KOMYeCTBO HWH/AWEBOW TpuMmecu? BasieHTHOCTb KpeMHUs
paBHa 4, BaJIeHTHOCTb UHJHWS — 3.

OIIK-1.B.1




51 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY>K/IEHHOT'O HU3/TyYeHUs]. OIIK-1.B.1

52 | OnmiyTe MPUHIMI pabOThI Jla3epa 10 TPEXYPOBHEBOH cxeMe. OIlK-1.3.1
Mexy KakuMu YPOBHSMM B Jla3epe C TpPexXypOBHEBOW CXeMOH

53 | mpoucxogut pabouee usnydyeHue? OT yero 3aBUCUT JyiMHa BosiHbI 3Toro | OIMK-1.Y.1
U3/1y4yeHus?

54 Uemy paBHa MOJApHas TEIUIOEMKOCTb TBEPAOrO Tema, COMMAcHO | o 45y
KJIaCCUYECKOU TeOpUHU TeryioeMKOCTH [rononra u [1tu?

55 OOBsicHUTe, KaK KBAaHTOBasi TEOPHSI Ter/I0eMKOCTH TBEP/Oro Tesla Hebas OIMK-1.Y 1
JOIMOJIHsIeT TeOPUI0 TeIJIOeMKOCTU DUHIITelHa.

56 Kakass uvactuiia  HasbiBaetcsi  (oHOHOM?  KakvM  KBaHTOBBIM OIK-13.1
pacrpe/ie/ieHUeM OMKChIBAKOTCS (POHOHBI?
[TepeueHb TeM /i/1s1 BLITIOJTHEHUsST KYPCOBOT'O TIpOeKTa/ KypCcoBOi paboThbl Tipe/icTaB/IeHbI

B Tabsuie 17.

Tabmuia 17 — TlepeueHb TeM /i/1s BHITIOJTHEHHs] KYPCOBOTO MPoeKTa / KYPCOBOM paboThI

Ne /11

paboThI

[IpyMepHBIii TepeyeHb TeM /i1 BBIMOTHEHUsST KyPCOBOTO MPOeKTa/ KypCOBOM

YueOHBIM IJTAHOM He TIPe/lyCMOTPEHO

BOHpOCbI A1 TIpOoBeZleHns HpOMe)KYTOHHOﬁ aTTeCTalijid B BH/E

Trpe/iCTaB/IeHbI B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TiepeueHb BOITPOCOB /It TECTOB

TeCTUPOBaHUA

Ne
n/m

[TprMepHbI TIepevyeHb BOIIPOCOB [/l TECTOB

Kop
WH/JIUKaTop
a

Kakasi Oyzer TpaeKTOpHsl y UacCTHUIBI, [JBIIKYIIEHCS paBHOMEPHO C
TOCTOSIHHBIM TI0 BeJTMYMHE YCKOPEeHHEM.

1) Ipsamast nuHUs

2) JIunus ¢ neperubom

3) IMapabosa

4) OKpYy>KHOCTb

Otsert: 4

OIlK-1.¥.1

Omnpefenure, Kakasi M3 Mpe/CTaB/le€HHBbIX (PU3NUECKUX BeJWYUH HUMeeT
e/IMHULY U3MepeHMs], COBMAaZAoIy10 C eIMHULIe N3MepeHUs CUJIbL.

1) Umnynibe

2) YckopeHue

3) Bec

4) YrioBasi CKOPOCTb

Otser: 3

OIIK-1.3.1

Yro mpou3oigEéT mocsie abCoMOTHO HEYIIPYroro yjapa 4acTUL] MaccaMu
m, = 4m, U C KUHeTUUeCKuMu 3Heprusimu T, = 6T,. YacTuua c Mmaccoii m,
JIBUrajach BIpaBO, a yacCTUL[a C MacCOM m, — HABCTpeuy uacTule C
Maccoy m,.

1) YacTuipbl OyyT ABUraThCs BIIPABO

2) Equnas yactuiia OyeT JBUTaThCs BJIEBO

3) YUacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOTIOIOXKHBIE CTOPOHBI

Otser: 2

OIIK-1.B.1




[IpoaHanmusupymTe, KakOW OTBeT SB/SETCS IpPaBUIBHBIM Ha BOIIPOC:
«YeMy paBHa CyMMa BHYTPEHHMX CHWJ/, [JeHCTBYIOIIUX MEXAy TelaMu
3aMKHYTOU MeXaHU4eCKON CUCTEMBI?»

1) VI3aMeHeHUIO SHEePTrUX CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHIO 1JeHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.B.1

Uto npousongeT C MOMEHTOM WHepLUn
OTHOCUTEJTbHO OCH, COBMAJaroliell C ero
CUMMETPUH, eC/IA UWIUHAP CIVIIOLLIUTD B IUCK?
1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHuTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

CBUHI[OBOTO  LIWJIMHApA
reoMeTpuuyeckoll  0ChbiO

OIIK-1.B.1

YKaxure
JIBYDKEHUSI.
DIM=Jw
2)e=M/J
3)M=L-w?
4) L =r-p-sina
OTBeT: 2

BEpHYIO 3dllMCb YpPdBHEHHWA [OWHAMHWKKU BpAllldTE€/JIbLHOT'O

OIlK-1.3.1

YKa)kuTe, ueMy paBeH MOMEHT WHEepIMH TOHKOro obpydya Maccodi m u
pazuycar.

1) J=m-1%12

2)J=m-r1%2

3)J=mr1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Beibepute (pa3y, COOTBETCTBYIOLIYIO TIepBOMY 3aKOHy HbloTOHa:
«[IepBr1ii 3akoH Hbl0TOHA yTBepKJaerT...»

1) ®akT cy1ecTBOBaHUsS aOCOTIOTHOTO JIBU>KEHUST

2) Cy1ecTBOBaHNEe WHEPLMAIbHBIX CUCTEM OTCUETa

3) PakT CyLecTBOBaHMsI HEMHepLMaAbHbIX CUCTEM OTCYETa

4) ®akT CyL|eCcTBOBaHUS MMPUHLIMIIA OTHOCUTe/IbHOCTH ["anunes

OtBer: 2

OIIK-1.3.1

PaccuuTante BeMMUMHY MOJYJ/ MakKCUMalbHOW BeJMUMHBI yCKOPEHUS
TOUKH, IBM>KEeHHe KOTOPOU OIMChIBAaeTCsl ypaBHeHHeM X = 3cos(2t — 1) cM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIlK-1.¥.1

10

Bribepute dopMyny, orpefessionyl0 BelMurdHy (a30BOM CKOPOCTU
BOJTHBI.

Duv=wk

2)v =k

3)v=kA

4Hv=wk

OtBeT: 4

OIIK-1.3.1




11

PaccuuTaiiTe, ueMy paBHa pab0Ta KOHCEPBATUBHOW CHJIbI TI0 3aMKHYTOMN
TpaekTopuu (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yOBIM TIOTEHIIMATLHOW SHEPTUU

2) IIponopioHabHa NpYpalLeHH0 KUHeTUYeCKOW SHEPrUr

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

Otser: 3

OIlK-1.3.1

12

Kakasi 13 mnepeurcieHHbIX (U3MUECKUX BEJIWYMH HMeeT pa3MepHOCTb
(xr-m)/c??

1) MOMEHT CUJIBI

2) MoMeHT uHepLuu

3) MomeHT uMITyJibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korpa TaHreHiuanbHOe YCKOpeHHWe paBHO HYyJ/O, a HOpPMaJbHOe
YCKOpeHHe MOCTOSIHHO, TO TakKoe /IBI)KeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM TIPSIMOJTUHENHBIM

3) PaBHOYCKOpeHHBIM NPSMOIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBu/IbHBIA OTBeT. Kak M3MeHsIeTCs: MOAY/Ib CKOPOCTH TIpH
NIPSIMOJIMHEMHOM  IB)KEHUM, eCld 3aBUCUMOCTb TIPOWJEHHOTO TeJloM
IyTH OT BpeMeHHU 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) YbbiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTtcst MOCTOSTHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BbIUMC/IsSIeTCS MOMEHT UHepLIMU MaTepranibHON TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J = m-r?

OrTgeT: 4

OIlK-1.3.1

16

Kak COOTHOCATCS MOMEHTBI MHepLMU AUCKa Ji U nuauHipa Ji, KoTopele
HMMEIOT paBHbIe MacChl U DAy Chl?

1)Ja=Ju

2)Jn > Ju

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.¥.1

17

HaiinuTe oTHolleHHe Tipou3BeZieHHBIX pabot (A;/A,), ecyiu [Ba AUCKa C
paBHbIMU Maccamu U paguycamu R, u R, (R; = 2R,) packpyuuBarT u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1




18

Kakoi1 yuéHsIi1 co3pan crieqyaabHy0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILITENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-1.3.1

19

Bribepute ypaBHeHUe, OMIMCHIBAIOIIlee TapMOHUYECKHe KOleOaHusl.
1) x =0,1-tg(2t2 + 1/6)

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

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

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

Ortser: 2

OIIK-1.3.1

20

[TpoaHanu3upyiTe, TPH KaKOM YCJIOBHM B CUCTEME, COBepINAroIei
BBIHY)K/IeHHble KosieOaHusi, Oymer Habmogatbesi pe3oHaHC (®, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BbIHY)K/[AFOIIIeH CHIbI)?

1) o >> o,

2) ® > w,

3) 0 ® w,

4) 0 <<,

Otsert: 3

OIIK-1.3.1

21

Bribepure, Kakasi (pr3nueckasi BeJTMUMHA U3MEHSIETCS TIOZ, BO3/IeHCTBHEM
CUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepIux

OtBer: 2

OIIK-1.3.1

22

Bribepute, B KaKOil cHCTeMe Tes TOJHBII MOMEHT HMITy/IbCa OCTAeTCs
MOCTOSTHHBIM.

1) 3amMKHyTOU

2) HezaMkHyTO, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) He3amkHyTOH, rle CcyMMa MOMEHTOB BHELLIHUX CUJI IOCTOSTHHA

4) He3amMkHyTOM

Otser: 1

OIIK-1.3.1

23

YkaxkuTte, paboTa Kakoil W3 Tepeunc/ieHHbIX CWJ paBHAa HY/IHO TIpU
3aMKHYTOU TPaeKTOPHM JIBU)KEHUS TeJla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KayeHUst

3) TaroteHus

4) Cunbl TpeHUs CKOTbXXeHUsI

Ortsert: 3

OIIK-1.3.1

24

Yemy paBHa BeJIMUMHA YCKOPEHHs] CBOOOIHOTO TMasieHust g Ha BBICOTe Hafl
NIOBEPXHOCTbIO0 3eMJM, paBHOM paguycy 3emu? Benuuuny g BOaM3u
NOBEPXHOCTY 3eMJIM NPUHATHL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortsert: 2

OIIK-1.¥.1




25

[Tpoananu3upylite, Kak U3MEHUTCS 1epUO/] KoyilebaHU MaTeMaTU4eCKOTo
MasiTHUKa, eC/IU JI/IMHY ero rnojpeca yBeJW4yuTh B 9 pas, a Maccy rpysa —
YBe/IMUUTH B 4 pasa.

1) YBenuuutcs B 3 pasza

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIiTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OrueHuTe 371€KTPOEMKOCTh IJIOCKOIO BO3JYIIHOTO KOHZEHCaropa, eciv
paccTosiHue MeX/ly ero oOK/aflkaMy YBeJTMUUThb B 9 pa3, a 06/1acTb MeXay
00K/1afKaM¥ 3a/IUTh JUCTUUITUPOBAHHOM BO/IoH (& = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTtcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BelriecTBa, KOTOpPbIE TPU OOBIUHBIX YCIOBUSIX MPAKTUUECKU He
MIPOBOJST 3/1eKTPUUYECKUI TOK.

1) IIpoBOgHUKU

2) [TonynpoBOJHUKH

3) IlnatuHa

4) Jr3neKTpUKu

OtBert: 4

OIlK-1.3.1

28

Kak HaripaB/ieHbI CH/IOBbIE JTMHUM HaTPSPKEHHOCTU 3J1eKTPOCTATUUYeCKOTr0
T10Jis, CO3/IaHHOTO TOYeUHBIM OTPHUI[aTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apspy

3) 3akpyuuBalOTCS BOKPYT 3apsifia 0 4aCoOBOU CTpesiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsijja MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /1 YacTHLla UMeTh 3apsii, BeJIMUMHa KOoToporo B 1,5 pasa 6osbiie
3/IeMeHTapHOro 3apsja?

1) Moxer

2) Het, He moxeT

3) MoxeT, HO TOJIbKO eC/TH 3apsifi OTpULiaTeIbHbIN

4) MoxeT, HO TOJIbKO eCJIv 3apsif, TT0JI0KUTe/IbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 oIS ?

1) ToTeHLMaNbHOM 3HEPTUU eJUHUUHOTO T0JIOKUTETHHOTO 3apsija WIn
OTHOILIEHHIO TTOTeHLIUaIbHON SHePruU K 3apsiiy

2) Paborte cui mosisi 1O TIepeMelleHH0 eIUMHUYHOTO T10JI0KUTETHbHOTO
3apsijia U3 IaHHOW TOYKH T10J151 B 6€CKOHEUHOCTh

3) Cune, felicTBytOLLel Ha 3apsij], MOMellleHHbIN B JaHHYH0 TOUKY T10JIsI

4) KuHeTnueckoll 3HepPruu MpPOOHOrO TOUEUHOTO eJMHUYHOrO 3apsiia B
JTAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Haruivre dopmysy 3akoHa OMa B auddepeHianbHoN Gopme.
HR=U/NI

2) R = Q/1>At

3)j=0E

4)R =P/

Otser: 3

OIIK-1.3.1




32

Halinute  mpaBunbHOe ~— Ha3BaHWe  JJis CUJIOBOM
XapaKTePUCTUKH 3/IEKTPOCTaTUUeCKOT 0 TOJISI.

1) ITorenuman

2) HarnpsbkeHHOCTh

3) Nnpykuus

4) 3apsg,

Otser: 2

BEKTOPHOU

OIlK-1.3.1

33

OueHuTe, Kak W3MEHUTCS CU/A 37eKTPOCTaTUYECKOTO B3auMOJeNCTBUS
JIByX TOUEUHBLIX 3apsifioB, eC/id OJWH W3 HUX YMEHBIIUTb B 4 pasa, a
paccTosTHUe MeXXy HUMU YMEHBIIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3s

2) YMeHbIIUTCSA B 2 pa3a

3) Ymenbuurcs B 16 pa3s

4) He usmeHuUTCS

Otsert: 4

OIIK-1.B.1

34

OueHuTe, Kak 3aBUCUT 3/eKTpUYeCKasi MPOBOJUMOCTb TPOBOJHUKA OT
TIPUJIO)KEHHOM K HeMY pa3HOCTU MOTeHL[Ma/IOB.

1) IIpsiMo TiponoOpIMOHA/ILHO

2) [Iponop1joHaNbHO CTereHy OT pa3HOCTU MOTEHL[MaIoB

3) [IpornopioHaaLHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

YKaxkuTe (¢U3MUECKyI0 BelIWUYMHYy, KOTOpasi UMeeT Ty >Ke eJWHULY
V3MepeHUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAMMOCTD

3) 31C

4) ConpoTuB/eHHe

Otser: 3

OIIK-1.3.1

36

Kak  Has3biBaeTcss  BeJIMUMHA  HANpPSDKEHHOCTH 107, ec/iu
HaMarHWueHHOCTb  (peppomarHeTvka  oOpaifaeTcsi B Hy/ldb |
HanpsDKeHHOCTB 107151 HarlpaB/ieHa MPOTHBOIOJIOXKHO 1010, BbI3BaBLLEMY
HaMarHA4YuBaHue?

1) I'ucrepesrcom

2) KospLuTuBHOU CHIOH

3) [Monspusanuen

4) MarHuTo/IBWXKy1llel CUI01

Ortser: 2

OIIK-1.3.1

37

OrjeHuTe, TIO KakoW TpaeKTOpuUU OyZieT ABUTaThbCS B MAarHUTHOM TI0jie
yacTULa, JeTsilas C MOCTOSHHOW CKOPOCTBIO BO/Ib JIMHUM MarHUTHOU
WHAYKLUA?

1) OKpy>KHOCTb

2) [psamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIIK-1.¥Y.1

38

B kakux euHUI[aX U3MepsieTCsl HalpsHKeHHOCTh 3/IEKTPUUeCKOro MoJisi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.3.1




39

YcTraHOBUTE COOTBETCTBHE MeXJy MaTepuajoM IIPOBOJAHMKA U €ro
3J/IeKTPONPOBOAHOCTHIO:

Marepuain DJ1eKTPONpoBOAHOCTE (0, 1/(OM-cm)
A) Metann 1)>10-15-10"1°
B) ITonyrpoBoiHUK 2)10719-103
B) [nsnekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A

OIIK-1.3.1

40

OueHurTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsl () CBeTa?
Da>>¢o

2)a>o

a=¢

Ha<g

OrTBeT: 3

OIIK-1.3.1

41

[TpoaHanu3upyiTe, ueMy paBeH abCOIOTHBIN IOKa3aTesb MPeIOMJIeHUs
Ccpefibl C AW3JIEKTPUUYECKOW TMPOHHMLIAEMOCTbI0 € = 16 W MarHUTHOU
TIPOHKUL[AEMOCTBIO | = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

Otser: 3

OIIK-1.B.1

42

YKaxute siBieHUe, KOTOpOe UMeHYyeTCsl UHTep(epeHLeli BOJIH?

1) Orubanue BoJTHAMU TIPETSITCTBUIM

2) HanoxeHuve JApyr Ha Jpyra BOJIH, HWAYLUX OT KOTePeHTHBIX
HCTOYHUKOB

3) OTk/JoHeHHMe BOAH  OT  I[lepBOHAYa/JIbHOIO  HarpaB/ieHus
pacrpocTpaHeHUs MpY Nepexojie U3 OLHOU Cpeibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JJTMHBI BOJIHbI

Otser: 2

OIIK-1.3.1

43

[TpoaHanu3supyiite, KaKUM JI0/DKeH OBbITh YO IajieHusi CBeTOBOIO JIyua,
4yT0OBI OTPAKEHHBIH JTy4 COCTABJISII C TIaJaroIumM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

OIIK-1.B.1

44

OueHvTe ONTUUECKYHO AJIMHY MyTH L U3 OfHOM TOUKU B [IPYTylO, eC/iv
paccTosiHue MeXXJy ABYMsi TOUKaMU MPO3PavyHON JU3/1eKTPUUeCKOl CcpeJbl
S = 4 m. [1okasaresb npesioMsieHus cpefpbl n = 1,5.

1)5m

2)6w™m

3)7m

Hl1lwm

Otser: 2

OIIK-1.B.1

45

[nsi 0ObsCHEHUST KAaKOTO sIBJIEHUS] MOXKET OBbITb WCII0/Ib30BaH TPUHLIUI
I'orenca-®penens?

1) KorepeHTHOCTB

2) Audpakuys

3) [Monsipuzanus

4) KoprycKy/sipHO-BOJTHOBOU 1yanu3Mm

Ortser: 2

OIIK-1.3.1




46

[MpoaHanu3upyiiTe, ueMy paBeH TepUOJ, PelleTKH, Korja AudpaKkiroHHast
peuietka cogepXut 200 [WITPUXOB HA MUJUIUMETD.

1) 100 mxkm

2) 500 MKmM

3) 200 MKkm

4) 5 MKM

OtBert: 4

OIIK-1.B.1

47

[IpoaHanu3upyiiTe  WUHTEHCUMBHOCTb CBeTa TNpU  HHTepdepeHUH
O/IMHAKOBBIX BOJH C MHTEHCUBHOCTBHIO | OT KOrepeHTHBbIX MUCTOUHUKOB B
TOUKe, B KOTOpPOM pa3HOCTh a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

Otsert: 1

OIIK-1.¥Y.1

48

UTo W3 TIepPeurc/IeHHOTO SIB/IIeTCSI OCOOEHHOCTBIO CHUJIOBBIX JTUHHM
MarHUTHOTO T10/151?

1) CunoBble TMHUKA MarHUTHOTO TIOJIS1 BCETja 3aMKHY Thie

2) MarHuTHble CWJIOBble JIMHWUM HAUMHAIOTCSI HAa MAarHUTHBIX U
3aKaHUYMBAIOTCS Ha /IEKTPUUYECKUX 3apsijiax

3) MarHuTHble CU/IOBble JMHAW HAUMHAIOTCA M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiiax

4) MarHuTHble CH/IOBble JIMHUM HAuWHAIOTCS W 3aKaHUMBAIOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOZI, KaKOW TeOMeTpUUECKOM (UIypoll MOKHO OIUCaTh
TPAeKTOPUIO [BWXKEHUsI 3apsDKeHHOW YaCTHIlbl, JBUTAOIIENCS TI0f
HeKOoTopbIM yrjioM (0° < a < 90°) K TMHUSIM MarHUTHOW UHAYKLUU.

1) OKpy>XHOCTb

2) [Tapabosa

3) I'unepbosia

4) Crivpasnb

OtBert: 4

OIIK-1.B.1

50

OneHuTe cTereHb MOJsIpU3aliu P cBeTa, ec/iv CBET TpeJCTaB/sieT co0oi
CMeCh eCTeCTBEHHOIr'0 CBeTa C IUIOCKOMOJIIPU30BaHHBIM. VIHTEHCHMBHOCTh
TMOJIIPU30BAHHOrO CBeTa B JIyue paBHA WHTEHCHBHOCTU eCTeCTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-1.B.1

51

PaccuuraliTe moka3aresib Mpe/iOM/IEHUs BellleCTBa, €C/M CKOPOCTh CBeTa
TMpU Mepexo/ie jiyya U3 BO3/lyXa B HEKOTOPOe BeLeCTBO YMEHbLIW/IaCh Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OrTBeT: 2

OIIK-1.¥Y.1




52

PaccuuTanite yrom wMmexay ONTHYECKWMHM OCSIMA TOJisipyU3aTtopa W
aHanu3atopa. [Ip¥ MpPOXOXKAEHUM CKpelleHHBbIX TMOoJsipu3aropa |
aHa/IM3aTopa UHTeHCUBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBerT: 2

OIIK-1.¥.1

53

[TpoaHanu3upyiiTe, KaKk U3MEHUTCSl BeJIMUMHA MarHATHOW MHAYKIMM Ha
OCH [JIMHHOTO COJIEHOW/|a, eC/IM TOK B HeM yBeJWuYuTb B 4 pasa, a
MJIOTHOCTh HAMOTKU BUTKOB YMEHBIIIUTh B 2 pa3a’?

1) YBenuuutcs B 2 pa3a

2) YBenuuuTcs B 9 pa3

3) YMeHblIUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.B.1

54

YKakuTe, KaKoe TeJlo SB/IIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) [MorsowaeT Bce najaroliee Ha HETO U3My4YeHHe

2) OTpakaeT Bce Najiatolllee Ha HEro U3Iy4yeHre

3) V3nyuaeT B peHTTeHOBCKOM /i1ara3oHe

4) VanyuaeT B BUJMMOM JiBaria30He

Otsert: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE O/M3Ka K HY/H0?
1) TIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OneHvTe, BO CKONBKO pa3 yBeIMYWIaCh SHepreThueckas CBeTUMOCTb
abCo/TIOTHO uepHOro Tesia Tipy ero HarpeBanwu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.B.1

57

Bribepure, kKakasi ¢opMysia Haubosiee TOUHO OMUCHIBAET CIIEKTPAIbHYIO
TUVIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOTFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHIuTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe n3nyuenue sBisieTcss paBHOBECHBIM?

1) Anba-, 6eTta-, raMMa-U3/TyueHust

2) TernioBoe U3nyYeHUE

3) JIazepHoe u3nyvyeHre B BUAUMOM Y MH(GPAKPACHOM JiMana3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3JlyueHne

Ortser: 2

OIIK-1.3.1




59

YKaxkuTe 3aKOH, KOTOpbIM oOmpefiesiseT TIOJI0KeHHWe MaKCUMyMa
W37y4yaTeslbHOM CIOCOOHOCTH abCOJIFOTHO UepHOTO Teja TpU 3alaHHOU
abCoJTIOTHOM TeMIieparype.

1) 3akon CtedaHa-bonbijMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpe/ie/siFoIyI0 SHePrHi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

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

OtBeT: 4

OIIK-1.3.1

61

[MpoaHanu3upyiTe, Kak H3MeHsIeTCs CUla TOKAa HaCbILeHUs TIpu
¢doTosddekre B ciyuae yMmeHblleHUs] CBETOBOIO IOTOKAa Ma/arolero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHnbIiiaetcs

2) CHauana yMeHbLIAeTCs, 3aTeM yBeTUUMUBAeTCs

3) CHauana yBe/IMUMBaeTCsl, 3aTeM yMeHbILIaeTCst

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.B.1

62

[lpoananu3upyiite, 4YTO TIPOU30MAET C KUHETUUECKOW SHeprueu
(h0T03/1eKTPOHOB, €C/I1, He MeHsIsl YaCTOThI MaZjatolllero CBeTa, YBeJUUnuTh
€ro UHTeHCHBHOCTH B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcst

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-1.B.1

63

OueHuTe BenUUMHY KpacHOW TIpaHuMLbl ¢oTodddekra (B reprax) Aas
Karo/ja, U3roTOBJIEHHOT0 U3 Bosib()paMa TOMIMHON 2 MM. Katoz noKpsIT
cioeM okcrzia 6apusi. PaboTta BIX0/ja 371eKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 5B. IloctosiHHas [lnanka — h = 6,6:1073* [Dk-c. 3apsj
3/1ekTpoHa — e = 1,6-10719 K.

1) 3,2:10 I'y

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

3)4,8-10“ I'y

4)4,8-101 I'y

Otser: 1

OIIK-1.B.1

64

Kakum o6pa3oMm 3aBucHT paboTa BBIXOJ@ 37€KTPOHA C TIOBEPXHOCTH
KaTo/ia U3 KaJiMUsl OT 4aCTOThI NaZarolllero ceera?

1) IIpsiMo MpoNoOpLIMOHANBHO YacToTe

2) [Iponop1oHaNbHO YCKOPSIOLEMY HalpPsKeHUIO

3) IIponopioHaaIbLHO KBaZpaTy YacTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBeT: 4

OIIK-1.3.1




[Mpoananusupyiite, Oyzer s Habmogatecs (oToaddekt, eciu
MIACTUHKY W3 JIaHTaHa 00/iyuaTh CBETOM C JJIMHOW BOMHBI 600 HM?
PaboTa BbIX0/]a 3/IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3(ddeKT Bo3MOXKeH, eC/TM KaToJ, HarpeTh [0 TeMriepaTyphl 347 K
2) He 6yget

65 OIIK-1.B.1
3) @oTo3PPeKT BO3MOXKEH, €eCAu [OTOJTHUTENbHO TPUWIOXKUTh K
TIIJIACTMHKEe yCKOPSIIOLYI0 Pa3sHOCTh NMOTeHLMaioB BeJIMUMHOU He MeHee 1
B
4) ®oto3ddeKT BO3MOXKEH C BePOATHOCTBLIO p ~ 0,5
Ortser: 2
CpenaiiTe BBIBOJ, O BeJMUMHE MHUHMMA/TBLHOTO OOpPaTHOTO HarpsDKeHUs,
MpU KOTOPOM TOJIHOCTBIO TIpeKpaiiaercss (OTOTOK. Y C/OBUe: SHeprus
¢doroHoB paBHa 6,5 3B, a (oTOKaTOA W3rOTOBAEH W3 JIUTUS, paboTa
BbIXOZIa KOTOPOI'0 COCTaBJsieT 2,5 3B.
66 |1)4B OIIK-1.B.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
OueHute, BO CKOJIBKO pa3  JaBjeHWe CBeTa, I1a/aollero
NepreHAVKY/ISPHO  WJeabHO  3epKa/JibHOW  TIOBEPXHOCTH,  OoJiblie
JlaB/ieHUsl CBeTa, [MaJalollero TMepreHJuKy/AsIpHO W/ealbHO YepHOU
MOBEPXHOCTH.
67 | 1)2 OIlK-1.B.1
2)1
3) 1,5
4) 3
Otsert: 1
OuenuTe, OT KakMX BeJWYMH 3aBUCHAT CWUJa CBETOBOTO [aBJE€HUs C
KBAHTOBOM TOUKM 3DeHUsL:
A) Uucsia hOTOHOB B CBETOBOM IYUKE;
b) OHepruu doToHa;
B) Kosdduimenra orpaxkeHust TOBepXHOCTH.
68 OIK-1.¥.1
1A, B
2)A,B,B
3)5,B
4HAB
Otser: 2
[TpoaHanu3upyiite, B KaKuX 00/1aCTSX CIIEKTpPa 37eKTPOMAarHUTHBIX BOJIH
BO3MOXKHO Habmogenue 3¢ dexra KomnToHa.
1) Bugumbliii Auana3oH
69 | 2) Paguoauaria3oH OIIK-1.¥.1
3) Teparep10oBbIi AHaria3oH
4) PeHTTeHOBCKUM Auana3oH U raMma-u3ayueHre
OtBerT: 4
Kakum o6pa3zom umiysisc poTOHA CBsI3aH C JJIMHOMN BOJTHBI?
1) imnybC npsiMo MPOTOPLIMOHAJIEH [IJIMHE BOJIHBI
2) imnysibc TpsSIMO MIPOTIOPLIMOHAIEH KBaZpaTy J/IMHbI BOJTHbI
70 | 3) Umnynbc oOpaTHO MPOITOPLIMOHAJIEH JJIHHE BOJIHEBI OIlK-1.3.1

4) VimnysbC MpsSIMO TIPOTMOPLIMOHA/IEH KOPHIO KBaJpaTHOMY OT JIJIUHBI
BOJIHEI
OtBerT: 3




B kakoil o0nacTvl crieKTpa 37eKTPOMAarHUTHOTO M3/IyueHUs HMITYJIbC
¢doToHa MMeeT MUHMMa/bHOEe 3HaueHue?
1) NndpakpacHoe usnyueHue

71 | 2) TeparepiioBoe u3/yuyeHUe OIlK-1.3.1
3) PeHTreHoBCKOe U3my4yeHne
4) PapurousnyueHue
Ortsert: 4
[Ipoananusupyiite, Kakoe U3  TIpUBEJEHHBIX  BbICKA3bIBaHUU
NIPOTUBOPEUYUT KBAHTOBOM TEOPUU CBeTa.
1) IHTeHCHBHOCTb CBeTa He 3aBUCUT OT IIJIOTHOCTH MOTOKA (POTOHOB U UX
SHepruu
2) CBeT MOXXET W3/yyaTbCsl M PaCHpOCTPaHATHCS TOMBKO OTAeNbHbIMU
72 | mOpLUAMU — KBaHTaMU OIIK-1.B.1
3) KaxxgomMy M3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaxOJMUTCS aTOMHast
CUCTeMa, COOTBETCTBYeT OIpe/ie/ieHHbIM yPOBEHb SHepPrur
4) [lns yacTulbl He MOTYT ObITb OJHOBPDEMEHHO TOYHO W3MepeHbl
KOOpPZMHATHI U UMITYJIbC
Otser: 1
Ykaxure, B ueM 3aK/IrH04aeTcsl CMbIC/I IEpBOro nocrysarta bopa.
1) YTBepxJeHWe O CylLeCTBOBAHUM CTallUOHAPDHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3/1y4aeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb SHepruii AByX CTallMOHapHbIX COCTOSIHWM paBHAa SHEPruv
73 | U3/ly4aeMoro Wiu IorJollaemMoro KBaHra cBeTa OIIK-1.3.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 0pOUTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOWT M3 IOJIOKUTEBHO 3apsDKeHHOT0 si/ipa U OTpULIaTe/IbHO
3apsDKeHHBIX 37IEKTPOHOB
Otgert: 1
Bribepure, Kakoe W3 TIPUBEIEHHBIX HIDKe BbICKA3bIBAaHUM IMPABUILHO
OTKMChIBaeT CrIOCOOHOCTb aTOMOB K M3/IyUeHHI0 U TIOTJIOLeHUI0 SHeprUu:
«ATOMBI MOTYT ...».
1) Tlornomate YW UW3Ay4yaThb JIMIIbL HEKOTOPbIM [JUCKPeTHbI Habop
74 3HaueHUM SHeprumn OIK-1.3.1
2) V3nyyaTh U MOTJIONIaTh JIF0OYI0 TOPLIUI0 SHEPrUn
3) Usnyuats b0 AMCKPETHBIN HaOOp 3HAUEHW SHepruu, b0 IOy
MOPLIMIO SHEPrUU
4) U3nyyats r00y10 TOPIHIO SHEPTHH, a MMOTJIONIATh JIUIITh HEKOTOPLIH
OtBerT: 1
YKaxute, K KakOMy Juaria3oHy M3IyueHUs] OTHOCSATCS TIepexofbl U3
cepuy banbmepa B atome Bozopoza?
1) TenyioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/yueHre OIIK-1.3.1
3) Namma-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[IpoaHanu3upyiiTe, Kak HW3MeHWIachb SHEPrusi aroma BOZOpOJa IIpH
M37y4eHHUU UM (POTOHA C JTMHOM BOMHBI A = 4,86-1077 m?
1) YBenuunnace Ha 4,86 5B
76 | 2) YMeHblraach Ha 2,55 3B OIIK-1.¥.1

3) YMenbluuaach Ha 4,86 3B
4) YBenuuunach Ha 9,72 5B
OtBeT: 2




OrieHrTe Pa3HOCTb SHEPTUH OCHOBHOTO U BO30Y)K/I€HHOTO COCTOSIHUSA (B
3B). [laHO: 371eKTPOH B aTOMe Tepeliiesl U3 BO30YX/IeHHOTO COCTOSIHUSI B
OCHOBHOe, W TIpU J@aHHOM Tlepexofie TPOU30III0 H3/yueHrue (OoTOHA C
JUTUHOM BOJIHBI 650 HM.

77 11)0,43B OIIK-1.B.1
2) 1,95B
3)1,25B
4)2,2 3B
Ortser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl TurioTe3a Je bpoiiss.
1) Jlrobble MUKpOUacCTHIBI Hapsily C KOPITyCKYJ/ISIPHBIMU 00JIaiatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXeT coziep)kaTb Oosiee IBYX 3/1IEKTPOHOB, HAXOZSIIUXCS B
OJJMHAKOBBIX CTal[MOHAPHBIX COCTOSIHUSX, OTpe/iefisieMblx HabopoM
78 | ueTbIpex KBAHTOBBIX UMCesl OIIK-1.3.1
3) OpjgHOBpeMeHHO HeBO3MOXXHO C BBICOKOW TOUHOCTBIO 3a/laTh
KOOpPZMHAThI U UMITYJ/IbC MUKPOUaCTHULbI
4) DHeprusi UCIyCKaeTCs U TMOTJIOL[AeTCs] He HellPephIBHO, a OTAe/IbHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBepkeHuWe, Haubosiee TIPaBUIBHO COOTBETCTBYHOL[EE
rurore3e zie bpotins.
1) MukpoyacTuLbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) DneKTpoMarHuTHbIE BOJIHbI MMEIOT CBOMCTBA UaCTHI] OIlK-1.3.1
3) ¥Y Kaxx[I01 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) Siapo aToMa COCTOMT U3 KBapKOB
Otgert: 1
Paccuuraiite A/vHy BoHbI Zie Bpoiins /sl 3/1eKTpoHa, JBWKYILETrocsi Co
ckopoctero 3,6 KM/c. Macca anektpoHa m. = 9,1-1073! xr, 3apspg
37eKTpoHa e = —1,6-10719 K.
go | 1) 1.6 mkm OIK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otser: 3
YKaknTe KOMMUeCcTBO 3HaUeHWH, KOTOpPble MOXKET MPYHUMAaTbh MarHUTHOE
KBAaHTOBOE YHCJIO M TPU JaHHOM 3HAYeHWM OpOUTATBHOTO KBAHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)1-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rjaBHOe KBAHTOBOE UKCJIO N7?
1) DHepreTrueckre ypOBHM 3/1eEKTPOHA B aTOMe
2) BeinurvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) IMpoekiuo opbuTasbLHOIO MOMEHTa UMITY/IbCa 3/IeKTPOHa Ha 3ajaHHoe | OIMK-1.3.1

HaripaB/ieHue
4) BenuurvHy MOMeHTa UMITYyJIbCa 3/1eKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




83

Ykaxute, 4TO Orpeje/nsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUU
4) DHepreTUYeCKre YPOBHU 3/IEKTPOHA B aTOMe

OtBeT: 3

OIIK-1.3.1

84

B yects Koro Ha3BaH 3¢deKT paciieryieHds ypoBHel SHepruv aToma BO
BHEIIIHEM 3/IeEKTPUUYECKOM ToJe?

1) OuiHIITelHA M Ae Xaaca

2) [lItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak HasplBalOT /MHUM B CIEeKTpe KOMOMHALMOHHOTO paccessHusi C
4aCTOTaMU, MeHbIIMMU YaCTOThI NTaJjarolero ceera?

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3NUeCKUil CMBIC/T BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

2) TlpousBeneHue BOJIHOBOW (YHKIMM Ha KOMILJIEKCHO-COTpPsDKeHHOe
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUL[bI

3) BosHoBasi ¢yHKIMS 0OpaTHO TIPOTOPLMOHA/TbHA JJIMHE BOJHBI [ie
bpoiins

4) BonHoBas (yHKIUS TIpeZcTaBisseT C000W KWUHEMaTUYECKHM 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHyO (DOPMYJUPOBKY COOTHOILIEHWsI HeoTlpeze/ieHHOCTen
Ieiizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMM.

1) OneKkTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuubl ¢ mosyLenbiM ClIMHOM

4) DyieKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbIBaeTcsl TBepzioe Tesl0, y KOTOPOrO BajieHTHasl 30Ha MOHOCTBIO
3aro/iHeHa, 30Ha TIPOBOJUMOCTH — TIOJHOCTBIO CBOOOZHA, a IIMpHHA
3ampeljeHHOM 30Hbl Be/MKa I10 CPaBHEHHWIO C SHepruei TerioBOro
JIBIDKEeHUS?

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyrpoBOoAHUK

4) IIpumecHBIM NOMYTIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasMepHOCTbL uMeeT 1nocTtossHHad [lnanka B cucreme CI?

1) x-c
2) x/c
90 3) Thr/m OIlK-1.3.1
4) 1x/>B
Ortsert: 1
OueHute, KakOoW CMBICJI KMeeT COOTHOLIeHWe HeOolpezeleHHOCTeN
[eiizenbepra nAas 5HePruM 4YacTUL[bl M BpeMeHM IpeObIBaHUS ee B
COCTOSIHWM C [JJaHHOW 3Hepruen?
1) OHeprus NpsiMo NpOIOPLMOHATIbHA BpeMeHU
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBEHA BpeMeH! OINK-1.B.1

3) DHeprusi ¥ BpeMsi MOTYT ObITh M3MepeHbl OZHOBDPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOUHOCTBIO

4) UYem Oosibllle  HEOMNpEeE/NI€EHHOCTb  SHEPrUH, TEeM  MeHbIIle
Heorpe/ie/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3bIBaeTCcss COCTOsIHWE 3/eKTPOHAa B aToMe, COOTBETCTBYHOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPruu?

1) Bo30y»/1eHHO€e COCTOsTHUE

92 | 2) MeTacTtabunbHOE COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

1) B Bo/HOBOM XapakTepe [BWKEHUS MUKDPOUACTHIIbl B TIEPUOANUECKOM
MoTeHLarsne

2) B KOpmyCKy/sIpHOM TIOBe[JeHUM 3/IeKTPOMarHUTHOTO HW3MyUYeHUs TpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B HaxoX/eHHWH YacTHUI[bl Cpa3y B HECKOJbKHUX TOYKaX IMPOCTPAHCTBA
O/THOBPEMEHHO

4) B mpoxoyKieHU MUKPOUYACTHIIbI Uepe3 TOTeHIMaAbHbIM Oapbep, Kora
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIlK-1.3.1

Kakvie mo/Br>kKHbIe YaCTHLbI WM KBa3UUaCTHULbl SIB/ISIOTCS HOCUTENISIMU
3apsiza B [OYIIPOBOJAHUKAX?

1) SneKTpoHsI

94 | 2) IIpoToHbI OIIK-1.3.1
3) DJIeKTPOHBI U [IbIPKU
4) Nonsl

Otser: 3

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TeKYILeT0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroIxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Meroauueckre yKa3aHWs [yid OOyUarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHWe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporjecce JieKI[Usi BHITIOSHSET MEeTO/0/I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOEe TMpe/CTaB/lieHHe O JUCLUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

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

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

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [Oofy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh MX B  Pa3/HUUHBIX
¢dbopmyMpoBKax);

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIN MaTepyual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/Ie/TbHBIX TEMATHK IO JUCLIUTIIUHE.

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

11.2. MeTopuyeckye yKa3aHusi s OOYYalOLIMXCsS TIO0 BBITIOJTHEHWIO 1aD0PAaTOPHBIX
paboTt

B Xxoge BbInonHeHWs J1labopaTOpHBIX paboOT OOydYaromuiics /0/DKeH YyrayOuTb |
3aKpenuTh 3HaHWs, MPAKTUUeCKHWe HaBBbIKWU, OBJAJ/[eTh COBPEMEHHOW METOAWKON U TeXHUKOMN
SKCIIEpUMEHTa B COOTBETCTBUM C KBa/JIM(PUKALMOHHON XapaKTePUCTUKOW 0O0ydYaromierocs.
BrbimonHeHre 1abopaTopHBIX pabOT COCTOUT W3 3KCIIePUMEHTaTbHO-TIPaKTHUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel U KOHTPOJIbHBIX MEPONPUATHH.

BeirosiHeHre 1abopaTOpHBIX paboOT 00yYaroLUUMCs SIB/ISIETCS HEOTbeM/IEMOM UacTbiO
W3y4YeHUs] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TJIaHOM, M OTHOCHTCSI K CpeZACTBaM,
o0ecreurBarOIMM pellleHre Cie[yIIUX OCHOBHBIX 3aJjau 00yuaromierocs:

- TpuoOpeTeHHe HAaBBIKOB WCC/Ae[OBaHWs TPOLECCOB, SIBJIEHUH U 0OBEKTOB,
M3ydaeMbIX B PAMKAax /JaHHOM JUCIUIIHBI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, MOy4YeHHbIX Ha
JIEKIUSIX;

- TIo/lyueHHe HOBOUM MH(OPMALMU TI0 U3y4aeMOol JUCLIUTITHHE;

- npuoOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl € Jy1abopaTOpPHBIM
obopyioBaHHEM U TTPUOOPaMH.

3anaHvie ¥ TpeOOBAaHUS K IPOBE/IEHHIO JIabOpaTOPHbIX paboT



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

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

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

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

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

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

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

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

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

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

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

CrpykTypa ¥ hopMa oTuéta 0 1a00paTOpPHOI padbore

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

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

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

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




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

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

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

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

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

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

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO# pabore

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

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTOb3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /uana3oH, K/lacC TOUHOCTH, 1jeHa JesieHusi, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

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

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

- HaUMEHOBaHWe AUCLWIIVHbI;

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

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

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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



B x0/1e BBLITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHMM, 00ecrieurBaeT BBICOKHN
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOYYUTh HABBIKA TOBBIIEHHUS
1poeCCHOHATBHOTO YPOBHS.

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

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKHe YKa3aHHs T0 BBIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeTOJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.4. Metroanueckue YyKa3aHus [y OOyuyarOIIUXCS T10 TPOXOXKAEHWIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekyluii KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroInXCsl, OCYL[eCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JUACLIUTIIUHBI.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJ/ISI OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaresnem
Ha JIeKIIMOHHBIX 3aHATUSAX, TECTUPOBaHWe, 3allldTa OTUETOB MO JabopaTOpHbIM paboTam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHElIHO TMPOWJEeHHbIM MpU YCIOBUM Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHbBIX
paboT, a TakKe TIPOXOXKAeHUsI TeCcTUpoBaHHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoruecsi, UMeOIIMe aKaJeMUUYecKyr 3aJlo/DKeHHOCTb BC/Ie[CTBUE TPOITyCKOB
3aHATHA 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/bTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/S YCIeBaeMOCTH CJIy>KaT OCHOBOW [is [IOMyCKa K
sKk3ameHy/auddepeHLIMDOBaHHOMY 3aueTy M0 yueGHOW JUCIUIIMHE BO BpeMsl MPOXOXKAeHUs
MPOMEXXYTOUYHOM aTTeCTalyu.

11.5. MeTtoanueckue yKa3aHUs [yl OOyUyarOL[UXCs TI0 TTPOXOKAEHUI0 TIPOMEKYTOUHOMN
aTTecTaLyu.

[lpoMexxyTouHast ~ arTecTauysi  OOyYarOIUXCs ~ TpeAyCMaTpyBaeT  OLleHMBAHUE
TIPOMEXKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucuuruiiHe. OHa BK/IHOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHbIX OO0ydJaroluMmcs B Tipoliecce
W3y4yeHus1 BCel AVCIUTUIMHBI WM ee YacCTH, HaBbIKOB CAMOCTOSITE/TbHOM paboThl, CriocoOHOCTH
MPUMEHATb UX /I pelleHds MpakTUYeCcKuX 3aZiau. JK3aMeH, Kak MpaBu/o, MPOBOAUTCA B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOLLO», «y0BIETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- guddepeHMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcs TIPU W3yUeHUM JUCLIMIUIMHGBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-MCCIe0BaTeIbCKUX PA0OT U TIPOXOXK/I€HUH MPAKTHK C aTTeCTALMOHHOMN OL[eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBJI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

YcoBud nosiyueHUs 0MycKa K 5K3aMeHy WK JuddepeHMPOBaHHOMY 3a4€Ty OIMCaHBI
Bm. 11.5.2.

11.5.1. bannpHO-pelTUHIOBast cucTeMa U (hOpMHpPOBaHUe UTOTOBOU OLIEHKHU.



PernameHT mnpoBefleHMs TeKyLero KOHTpOJI, IIPOMEXYTOUHOM arTeCcTaliuM |
OLIeHWBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PEeUTUHT TI0 AucuuruHe «®Pusmka» B ceMmecTtpe cocrtapiser 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asyIOB 1O BUAaM yu4eOHOM /iesTe/TbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMa/bHbIN 6asl Ha MpoMeKyTouHOoU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6aiioB TEKYIIEr0 KOHTPOJIS

Ne Bu yueGHOI ieaTeTbHOCTH MakcumanbHbIA 6a
1 | JlabopaTopHbie paboThbI 40
2 | TectupoBanue B cuctreme LMS I'YAITI 30

Nroro: 70

11.5.2. YcoBusi fjomnycka K TIPOMe)KyTOUHOM aTTeCTaluu.

Obs13aTeNbHBIM YC/IOBHEM JIJISl TIOJTyUeHHs OTyCKa K 9K3aMeHy/AnddepeHIInpOBaHHOMY
3auéTy SIBJISIETCSl YCIelllHas ciaua He MeHee 75% slabopaTOpHBIX paboT, a Takke TIPOXO’KIeHHe
TectupoBanusi B cucteme LMS I'YAII ¢ oLeHKON He HWXe «y[IOBJeTBOPUTE/NbHO». Jlulja, He
BBITIO/THUBIIIME JIaHHbIE YCJIOBUS], HE [OMYCKAalOTCsl K POMEKYTOYHOM aTTeCcTallid U CYUTAIOTCA
VUMEIOIUMH  aKaJIeMUYeCKyl0  3a/|0/DKeHHOCTb, KOTOPYIO HeoOXOAWMO yCTpPaHWTb B
yCTaHOBJ/IeHHbIe KadeZpoii CPOKHU.

J171s1 TIO/TyYeHUsI UTOTOBOM OLIeHKU «X0poIio» Wik « OT/IMYHO» 00yJaromuiics: o0si3aH:

- BBIMOJHUTD U 3aiuTUTh 100% mabopaTopHBIX paboT;
- Habpath He MeHee 16 GamoB (u3 30) 3a 37EeKTPOHHOE TeCTUPOBaHHWe B cucTeme LMS
'YAIL

[Tpy HeBBITIOTHEHWHW XOTS1 ObI OHOTO W3 [aHHBIX YCIOBHUN MaKCHMasbHasi UTOTOBast
OlleHKa, He3aBUCUMO OT 0asiioB, TMOJIyueHHbIX Ha 3K3aMeHe/fnddepeHIIMDOBaHHOM 3auéTe, He
MOXKET MPEeBbILIATh «Y JOBIE€TBOPUTE/ILHOY.

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpPeTHUYeCKUX Bompoca (OLeHUBAKTCS
MakcuMyM B 10 6a/ijioB KaXblii) M OHY 3ajauy (orleHHBaeTcs MakcumyM B 10 6asioB).
WToroBasi oueHKa MO AUCLUIUIMHE (POPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX H
5K3aMeHALIMOHHBIX Oa//loB € TIOC/IeAYIOIMM TIEPeBOIOM B  aKaJeMUYeCKyl —IIKaiy,
Tipe/ICTaB/IeHHYO0 B Tabsuie 21:

Tabmwiia 21 — I1lkasia mepeBo/ja UTOTOBOH CYMMBbI 0asl/IOB B OIIEHKY

WTorosasi cymma 6asiioB OneHka
85—100 «OT1nyHO» (5)
70 — 84 «Xopo1io» (4)
55-69 «Y IOBNIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)
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