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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TIIporpaMMy ClieljdajuTeTa I10 HallpaB/eHUI0 IIOAroTOBKY/ crnenuanbHoctd  13.05.02
«CneLanbHble 3/IeKTpOMeXaHuyecKue CUCTEMBI» HarpaB/IeHHOCTH/Criel[uann3aru
«DJIeKTPOMeXaHWYeCKre CHUCTeMbl CIeLUa/bHbIX YCTPOMCTB W u3fenuit». JucuuriuHa
peanu3syetcs Kadeapoit «Ne3».

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

OIIK-3 «CriocobeH MPUMEHSITh COOTBETCTBYIOIIMK (DHU3MKO-MaTeMaTUUeCKU armapar,
MeTOZbl aHa/lv3a U MOJeIUPOBaHHsl, TeOPEeTUUYeCKOr0 M SKCIIepUMEeHTaSbHOr0 HCC/e[0BaHUs
TIpU pellieHru NPodeCcCUOHANbHBIX 3aau»

OTIIK-5 «CriocobeH MCMonb30BaTh CBOWCTBA KOHCTPYKLIMOHHBIX U 3/IEKTPOTEXHUYECKHX
MaTepHasioB B pacueTax rapaMeTpOB U PeKUMOB 00BHeKTOB TIPOQ)eCCHOHATBLHOM [1esITe/TbHOCTI»

Cofep>kaHre IMCIAIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MpobieMamu
obriel GusuKy.

[periofjaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHATHs, CAMOCTOSITe/IbHAsT
paboTa oOyuaroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5k3ameHa (1 cemectp),
nrddepeHIIMPOBaHHOTO 3auéTa (2 ceMecTp), 3K3ameHa (3 cemecTp).

OOmiasi TPyZ0eMKOCTb OCBOEHHS JUCLUIUIMHBI COCTaB/isieT 13 3auéTHeIX equHuUL, 468
YacoB.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MJIAHUPYEMBIX Pe3y/IbTATOB O0YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHPOBATh HABLIKU B
M3MepeHUsIX, BEIUMCIeHUSIX U 00paboTKe pe3ybTaTOB U3MePeHuUit;
- CO3JaHMe TOAJep)KUBaoIleli 0Opa3oBaTeNbHOW Cpelbl MperofiaBaHusl ISl OCBOEHUS

TeXHUYECKUX OUCLUIIINH.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)

Kon v HanMeHOBaHMe

Kop 1 HaumeHOBaHMe UHWKATOpa

KOMITIeTEeHLIUH KOMITEeTeHLIUU JIOCTY)KEHUS] KOMIEeTeHL[UU
OIIK-3 CriocobeH
MPUMEHSITh
COOTBETCTBYIOLLN OIIK-3.Y.1 ymeeT npuMeHSTh (PU3HKO-
busuko- MaTeMaTH4YeCKUM arrapar, MeTo/ibl aHaIu3a
MaTeMaTHueCcKui Y MO/IeJTUPOBaHUs1, TEOPeTUUeCKOTro U
amnrapart, MeTO/Ibl 5KCIepPUMEeHTaIbHOTO UCC/IeJOBaHUS
OobenpodeccroHanbHbIE | aHA/IKA3a U OIIK-3.B.1 BiageeTr HaBbIKAMU
KOMITeTeHLIUU MO/le/TUPOBaHUs, npyMeHeHus1 (PU3UKO-MaTeMaTUUeCKOro
TEOpPeTUYeCcKoro u anrapara, MeTO/I0B aHanu3a 1
9KCIEePUMEHTaNbHOTO | MO/|eTMPOBAaHMUS], TEOPETUUECKOI0 1
WCCIIeIoBaHUS TIPU 9KCTMepUMeHTaIbHOTO UCC/Ie[J0BaHusl IPU
pelleHun pellieHry NpodecCUOHaNbHbIX 3a/1au
ripoecCroHaTbHBIX
3ajau
OIIK-5 Criocoben
WCII0/1b30BaTh
CBOMCTBa
KOHCIPYKIWIOHHBIX ¥ | 41y 5 3 1 spaer o6nacty TIPUMEHeHUS],
3/1IeKTPOTEXHUUECKUX .
Oo61enpodeccroHabHbIe MaTepHATOB B CBOMCTBA, XapaKTePUCTUKU U METO/IbI
KOMIIeTeHLIUH MCCJIe/IOBaHUS 37IEKTPOTEXHUUECKUX U
pacuerax

rapamMeTpoB U
PEXKUMOB 00HEKTOB
ripogeccoHa/IbHOMN
J1esiTeIbHOCTU

KOHCTPYKLIMOHHBIX MaTepuasioB

2.

Mecto gucuurinHel B cTpykType Ol

HOucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTEHHBIX 00YUYarOIIMUCS
TIPY U3yUeHUU CJIeAYIOIINX TUCIUITIFH:
- «Maremartuka. AHaMTHYECKas TeOMeTpYs U IMHeHHas aarebpa»,

- «MaremaTtyka. MaremaTruueckuii dHaJ/IN3»,

- «Marematrka. Teopys BepOSTHOCTeM ¥ MaTeMaTUUeCcKas CTaTUCTHKA.

3H(:1HI/IE[, IMMOoJIyue€HHbI€ TIpU HW3YUYE€HHMKU MaTepHdjid I,E[{:IHHOI\/'I AUCHUITJIMHBI, MMEIOT KdK
CaMOCTOATE/IbHOE 3HAUE€HHE, TdK U UCIIOJIb3YIOTCA NP U3yUeHUUW ADYTHUX OUCLWITINH:




- «3JJIEKTDOTEXHUKA»,
- «MaTtepuanoBejieHHUe»,
- «DJIEKTPOHUKA».

3. OObeM | TPY0eMKOCTh TUCIUTTTHHbI

HanHble 06 obiieM obObeMe AWMCLMIUIMHBI, TPYJOEMKOCTU OT/e/bHBIX BHZOB yueOHOM
paboThI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0EeMKOCTH 110 CeMeCTpaMm) TIpe/iCTaB/ieHbl B

Tabsure 2.

Tabsmiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI

Tpy0eMKOCTb 110 ceMecTpam

Bu, yuebHo# paboThl Bcero Nol No2 N3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHBI, 13/ 468 5/ 180 3/108 5/ 180
3E/ (uac)
W3 HUX uacoe npakmuyeckoli n0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 204 68 68 68
B TOM UHCJIE:
nekuuu (JI), (gac) 102 34 34 34
nipakthueckue 3aHstus (I13), (yac) 51 17 17 17
naboparopHsle paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uJac) 90 54 36
CamocmosimenbHasi paboma, Bcero (Jac) 174 58 40 76
< JK3.,
Buo npomedicymouHoli ammecmayuu: 3aver,
mudd. 3auet, sk3ameH (3auet, Judd. 3ay, Andd. 9Kk3. ndd. 9Kk3.
313 s,

4. CopepxaHve JUCLUITIMHBI
4.1. PacnpepeneHue TpPyJ0eMKOCTHA JUCLUIIMHEI 110 pa3/ienaM U BUJaM 3aHSITUM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnbl, TeMbl AUCHUATIIMHBI, UX TPYAOEMKOCTh

Pazfiesnibl, TeMbI JUCLATUIAHBL

Jlekuuu
(uac)

3
(uac)

JIP
(uac)

KII/KP
(uac)

CP
(gac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.
Tema 1.1. D1eMeHTbl KWHEMATUKH.

Tema 1.2. luHaMyKa MaTepyaJbHOU TOUKU U

MOCTYIIaTe/IbHOT'O ABMXXE€HUA abCo/II0THO TBép,Z[Ol"O

Tena.
Tema 1.3. 3aKOHBI COXpaHEeHUsI B MEXAHUKE.

Tema 1.4. [luHaMuKa BpalllaTe/IbHOI'O JBUKEeHUs

abCoIOTHO TBEPAOTO Tesa.

Tema 1.5. TaroreHue. Dy1eMeHThI TeOPUU TOJIA.

Tema 1.6. PengruBucTCKag MexaHUKa.

11

19




Paspen 2. Kosie0aHus ¥ BOJIHBI.
Tema 2.1. 'apmoHUYeckre KonebaHusl.
Tema 2.2. 3aryxatorue KoysebaHusl.
Tema 2.3. BoiHY>KIeHHbBIe KOeOaHusl.
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [IpumeHeHue ¢HU3MKK KosiebaHUI U BOJIH B
TeXHUKe.

11

19

Pa3fien 3. OCHOBBI MO/IeKY/IAPHOH (PU3NKHU U
TepMOANHAMHUKH.
Tema 3.1. MonekynsipHO-KWHeTUYeCKasi TeOpUst
W/lea/IbHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOJMHAMUKH.
Tema 3.3. PeasibHble rasbl.
Tema 3.4. [IpMeHeHre MOJIEKYISIPHOU (PU3UKU U
TePMOJVHAMUKU B TEXHUKE.

12

20

Nroro B cemectpe:

34

17

17

58

Cemectp 2

Pazpen 4. DneKTpocTaTHKa M 3aKOHBI ITIOCTOSTHHOL'0
TOKa.
Tema 4.1. DyieKTpryeckoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpUUecKoe 1oJjie B JU3/IeKTPUKaXx.
Tema 4.3. [IpoOBOAHUKM B 3/1IEKTPOCTAaTUUECKOM T10JI€.
Tewma 4.4. DHeprus 371eKTPUUeCKOro I0JIsl.
Tema 4.5. T[TocTOSIHHBIN 371€KTPUYECKUN TOK.

11

13

Pa3pgen 5. MarneTusm.
Tema 5.1. MaruuTHoe 1ojie B BaKyyMe.
Tema 5.2. DyieKTpOMarHUTHast UHAYKLYS.
Tema 5.3. MarnutHoe 110/1e B Bell|eCTBe.
Tema 5.4. OcHoBBI Teopur MakcBesia /st
3/1eKTPOMAarHUTHOTO T10Jisl. DJIeKTPOMarHUTHbIe BOJTHBI.
Tewma 5.5. [IpyMeHeHre MarHeT3Ma B TEXHUKE.

11

13

Pa3pen 6. OnTuka.
Tema 6.1. InTepdepenius ceeta
Tema 6.2. Inudpaxuus cBerta.
Tema 6.3. BzaumogencTBue 3/1eKTpOMarHATHBIX BOJIH C
BellleCTBOM.
Tema 6.4. ITonspusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTUKU B TEXHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerioBoe U JIFTOMUHECLIEHTHOE U3Jly4YeHUe.
Tema 7.2. ®oTo3¢ ekt 1 ero nprMeHeHue.
Tema 7.3. D¢pdexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuyeckasti IMpOMeTpPUs.

11

25




Pa3pen 8. DyiemeHTHI KBaHTOBOM (PU3MKH aTOMOB,
MOJIEKYJ/I U TBePAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza o bopy.
Tema 8.2. KoprnycKy/isipHO-BOJIHOBOM Ayaivi3M CBOUCTB
BeljecTBa. BosHel fie bpoiins.
Tema 8.3. CooTHOI1IeHHe Heompe/ie/leHHOCTeN
I'efizenbepra.
Tema 8.4. BonHoBasi GyHKLIUSI U ee CTaTUCTAYeCKUM 11 6 6 25
CMBICII.
Tema 8.5. O61jee ypaBHeHue LlIpeguHrepa. YpaBHeHUe
[IpeauHrepa A1 CTaLMOHAPHBIX COCTOSTHUM.
Tema 8.6. Pertenuie ypasHenus Illpeaunrepa ais
MIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKHA aTOMOB U
MOJIEKY/I.

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

Tema 9.4. DyieMeHTapHble YaCTULIbL.

WToro B cemecTpe: 34 17 | 17 76

Wroro | 102 | 51 | 51 0 174

[IpakTueckass MOATOTOBKA 3aK/IKOYaeTCss B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyzayumed
npo¢eCCUOHAIBLHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSTUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITHI TIPHUBeZIeHO B Tabsiie 4.

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

Howmep pa3zena Ha3sBaHue u cofiep>xaHue pas/iesioB U TeM JIEKIIMOHHBIX 3aHSATHH

Pasnen 1. dusnveckre 0CHOBbI MEXaHUKMH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopaenu B MexaHuke. CucteMa
orcueta. KuHemaTuKa ABW)KeHUs MaTepuasbHOM TOUKM. OCHOBHas 3ajjaya
KMHEMaTUKA MaTepuaJbHOM TOYKU. TpaekTopus, AJIMHA IyTH, BEKTOP
nepemenienusi. Ckopocts. [TocTynatesnbHOe U BpaljaTebHOE ABMXXKEHHE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/lbHOe YCKOPeHUs.
YrnoBasg CKOpPOCTb W YrjoBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMYUH TIPU BpalllaTe/IbHOM JIBMKEHUH.

Tema 1.2. [JuHamuka mamepuanbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITUSI JUHAMUKU:
Macca, UMITy/IbC Tena, cuaa. Ilepeeii 3akoH HbetoToHa. VHepuuasibHbIE
cucteMbl OTcuéTa. BTopoii 3akoH HreioToHa. Tperuii 3akoH HbrOTOHa.
[IpyHimn otHOocuTesnbHOCTU ["anmunes. Cuibl: ynpyrde Cuiibl, CUJIbI
TpeHus. [IpakTueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
MUHAMUKA MaTepuajibHOW TOUKd. [ToHsiTMe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. CucremMa LieHTpa MacC. YpaBHeHUe [BWKeHUs Tesa
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSIOIIMECs] BeJIMUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHCTeMBI.
[ToreHianbHas 3Heprus BO BHelllHeM IoJie cvil. IloTeHiuanbHas sHeprus
B3auMogeiicTBus. CBsi3b MeXXJy TMOTeHLMaJbHOM 3Heprues W mosem
KOHCEpBAaTUBHBIX CWI. 3aKOH COXpaHeHUsl MeXaHWYeCKOM >Heprum.
OHeprusi ympyrod JedopManyy. YC/IOBUSI paBHOBeCHSI MeXaHUUeCKOH
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue JByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT HuMIy/JbCa TBEpAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0B8UNCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  [JUHaMHUKU
BpalllaTe/lbHOTO JIBWKeHUs1 TBepAoro Tena. KuHeTnueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCcemMupHOro TtaroteHus. Cuima Tsokecth U Bec. HeBecomocts. [lose
TSATOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie Tsarotenus. [loTeHman
nons TAroteHus. Kocmuueckue ckopocty. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbl UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCUTEeJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBaj, ero  HWHBApUAHTHOCTB.
PenatuBucrckui umnynbC. OCHOBHOE ypaBHEHME DeISITUBUCTCKOU
JvHamMuKy. KuHeTuyeckass SHeprusi pensiTUBUCTCKOM dYacTulibl. CBA3b
Maccel ¥ 3Hepruu. CBsi3b MeXX/ly SHepruer ¥ UMIYJ/IbCOM YaCTHULIbI.

Paznen 2.

Kosiebanus 1 BOJTHBI.

Tema 2.1. T'apmoHuueckue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHuii. MexaHuueckrue rapMoHHUYeckue KojebaHus. ['apMOHUUECKUit
oct/iATop. [Ipy>KUHHBIM, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/1HBIE TApMOHMUECKHEe KOoiebaHus B KoiebaTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX
KosiebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX KosieOanuii. JuddepeHipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii U ero pelieHUe.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIuMTYa U (pa3a BbIHYKI€HHBIX
Konebanuii. Pe3oHaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii W ero pemeHue. BosHOBbIe Tmporiecchl. [IpopgosbHBIE |
roriepeyHble BOJIHBI.

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

Tema 2.5. IlpumeHeHue ¢pusuku KosebaHuil u 801H 8 mexHuke. IIpumepsl
rpuMeHeHust GU3NKHU Koyie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

OcCHOBBI MOJIEKY/ISIPHOH (PU3UKU U TePMOAMHAMMKH.

Tema 3.1. MoneKyasipHO-KUHemu4eckass meopusi UOedabHblX 2d308.
CTaTuCcTUUeCKU W TepMOAUHAMUYeCKUd MeToAbl. OMbITHbIE 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KiamnelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHUE MOJIeKYJ/IIPHO-KUHEeTUUYECKOM TeOpUH HZea/bHbIX ra3oB. 3aKOH
Makcsesia 0 pacripefie/ieHU MOJIEKY/ U/lea/IbHOTO rasa o CKOPOCTSIM U
JHEprusiM  TeIJIOBOTO  [JBiWKeHusi.  bapomerpuueckas  ¢opmyra.
Pacripesienenvie bonbiMaHa. CpejjHee YWCIO CTOJKHOBEHUW M CPeJHSIS




JvHa  cBoOofHOTO  Tipobera  Mosekyn.  OrmnbITHOe — 0OOCHOBaHHe
MOJIEKYISIPHO-KUHETUYeCKOU TeOpUH. ABnenus repeHoca B
TePMO/IMHAMUUECKUX HEPABHOBECHBIX CUCTeMaX. Bakyym U MeTOAbl ero
nosiyueHusi. CBOMCTBA y/IbTpapa3peKeHHbIX ra30B.

Tema 3.2. OcHoebl mepmMoOuUHaMuku. Yucio cTerneHer CBOOO/bBI
MOJIeKyJIbl. 3aKOH PaBHOMEDHOI'O pacripefie/ieHUsi SHepruy I0 CTereHsIM
cBobozbl Mosekyn. IlepBoe Hawano TepMofguHamMuKM. Paborta rasa ripu
r3MeHeHUH ero obbema. TerioeMKocCThb. [IpyMeHeHHe IepBOro Hauasa
TEePMOAMHAMUKHY K H3ompoiieccaM. AznuabaTHeii riporjecc. [1osMTporHbIi
nporjecc. O6paTuMble U HeoOpaTuMble Tpoliecchl. Kpyrosoii mpotiecc.
OHTpONMs, ee CTaTUCTUYECKOe TOJIKOBaHHE U CBSA3b C TePMOAUHAMUUYECKON
BepOSITHOCTBIO. BTOpOe Hauasno TepMojvHaMUKU. TeruioBble ABUraTeNu U
xoJsiopunbHble MatuHel. Lukn KapHo v ero KITI a1 uaeansHoro rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl W TOTeHLUanbHasi SHepPrus
MEXMOJIEKY/IIPHOTO  B3aUMOJENCTBUA. YpaBHeHue Ban-zmep-Baanbca.
N3orepmbl  Bau-gep-Baasibca u  ux aHanv3. BHyTpeHHSIS 3Heprus
peasibHOTO ra3a. dpdekT xoyns-TomcoHa. CxKKeHre Ta30B.

Tema 3.4. IlpumeHeHue MoAeKyaApHOU (DUBUKU U MepMOOUHAMUKU 8
MmexHuKe.

Paznen 4.

JJIEKTPOCTAaTHKA U 3aKOHbI [IOCTOSIHHOI0 TOKA.

Tema 4.1. Onekmpuueckoe nose 8 6akyyme. 3aKOH COXpaHeHUs
3/1eKTpUUecKoro 3apsifia. 3akoH KysoHa. OsekTpocTaTuueckoe IioJie.
HanpskeHHOCTh  3/1eKTpOoCTaTUYecKoro mnosig. I[IpyHiomn cyrneprio3uyyu
sneKTpocTatuueckux Tosieid. Ilosme pgumosisa. Teopema TI'aycca pans
3/IeKTPOCTaTUYeCKoro Iosis B Bakyyme. [IpuMeHeHue Teopemsl I'aycca K
pacueTy HEKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjieil B Bakyyme. LIUpKyisLys
BEKTOpa HalpsUKeHHOCTH  3/IeKTpocTrathueckoro mnosd.  [loreHuuan
3/1eKTPOCTaTUyecKoro rosis. HanpsykeHHOCTh Kak rpaZiMeHT IOTeHLMasa.
OKBUIMOTeHLMa/IbHbIe TIOBEPXHOCTU. BbluncieHre pasHOCTH MOTEeHLUaI0B
T10 HaNPsKeHHOCTH T10JIS.

Tema 4.2. Dnekmpuueckoe nose 8 ousneKmpukax. TUIbl [AW3/71eKTPUKOB.
[Tonspusanus gusnekTpukoB. [Tossipr3oBaHHOCTb. Hanps>keHHOCTh 1071 B
JUSJIeKTpUKe.  JyeKTpuueckoe cmeljeHve. Teopema Taycca s
3/1eKTPOCTaTUYEeCKOI'o 110/ B AU3JIEKTPHKe. Y C/IOBUS Ha IpaHulie paszesa
JIBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 4.3. TIpo8OOHUKU 8 3/4eKmpocmamuyeckom nosje. DJIeKTPOEMKOCTb
ye[MHeHHOro IpOBOAHUKA. KoHAeHcaTopbl. DHeprus CUCTeMbl 3apsi[ioB,
yeZJMHEeHHOr'0 IPOBOJHUKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 3/1eKmMpuuecko20 nossi. DNeKTPUUeCKUM TOK, CAla U
IUVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIas Cula |
HarpspKeHue.

Tema 4.5. TlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owma.
CorpoTuB/ieHHe IPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH JIKoyisi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO YydyacTKa Lenu. IlpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX L]erei.

Pazpgen 5.

MarneTusm.

Tema 5.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle M €ro
XapakTepucTuKu. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMUTHOro nions. 3akoH Awmmepa. BsaumopeiictBue
rapassie/bHbIX TOKOB. MarHuTHasi MNOCTOSIHHas. EWHUIBI MarHWTHOU
WHIYKLIMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojsi. MarHutHoe moJjie
JIBIDKYyLerocsi 3apsiia. [lelicTBMe MarHWTHOTO TMOJsi Ha JABWKYLIMHCS




3apsA. [IBrkeHue 3apspKeHHBbIX YacTUL] B MarHUTHOM I10j1e. Y CKOpUTeJU
3apspkeHHbIX uactul. O¢dekt Xosmta. Lupkynsauus Bektopa B
MarHUTHOIO T0Ji1 B BaKyyMe. MarHuTHele M0/l COJIEHOWJA U TOPOUJa.
[ToTok BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca ans mons B.
PaboTa 10 mepeMelrieHrIo MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHass UHOyKyusi. SIBjieHUe 3/IeKTPOMarHUTHOMN
vHAyKUMK (omnbiTel Papasiest). 3akoH Papajes U ero BbIBOJ, U3 3aKOHA
COXpaHeHUs1 SHepruu. BpailleHue paMKyd B MarHMTHOM MoJie. Buxpesbie
TOKU (TOKM DPyKo). UHAYKTHBHOCTH KOHTYpa. CaMonHAyKLusA. ToKu mipu
pa3MbIKaHUM U 3aMbIKaHWU 1enu. B3aumHas unaykuus. TpanchopMaTophl.
OHeprusi MarHUTHOI'O T1OJIS.

Tema 5.3. MacHumHoe none 6 egeujecmee. MarHuTHble MOMEHTHI
JIeKTPOHOB U aromoB. /[lna- ¥ rmapamarHetTusM. HamarHuueHHOCT.
MarauTtHoe 1Mojie B BellleCTBe. Y(JIOBUA Ha TIpaHuUlle pasjesa JBYX
MarHeTUKOB. ®deppoMarHeTUKH U WX  CBOWCTBa. [Ipupopga
(heppomarHeTusMa.

Tema 5.4. OcHoebl meopuu Makceenna 0451 31eKMPOMAHUMHO20 NOJA.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3nekrtpuueckoe 1iose. Tok
cMelleHUsl. YpaBHeHUs MakcBe/uia [Ji1  3/IeKTPOMarHUTHOIO — I1OJIS.
OKCIlep¥MeHTalbHOe ro/1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
IuddepeHLianbHOe ypaBHeHME 3/1eKTPOMAarHUTHOM BOJIHBI. DHEpPrusi U
HMITY/IbC 3JIEKTPOMarHuTHOU BOJIHBI. VI3yueHre AUMOIis.

Tema 5.5. IlpumeHeHue MmazHemu3ma 6 mexHuke. IIpuMmeHeHune
3/IeKTPOMAarHUTHBIX BOJIH. [IpYMeHeHre MarHeTu3Ma B TeXHUKe.

Pa3nen 6.

Omnruka.

Tema 6.1. MumepcpepeHyus ceema. Pa3BuTue TpejcTaBAeHUN O MPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepenivs cBeta. Metoasl HabmoeHUss WHTep(epeHIMHd CBeTa.
WuTepdepeHnys cBeTa B TOHKUX IJIeHKax. [IpuMeHeHWe UHTepdepeHLUH
CBeTa.

Tema 6.2. lugppakyus ceema. IpuHuun [toiireHca-®dpeHesns. MeTo/;, 30H
®penens. [IpsimonvHeliHoe pacnipocTpaHeHue cBeTa. [dudpakius OpeHesns
Ha KpyIJIOM OTBepCcTUM U aucke. [udpakiusi dpayHrodepa Ha OJHOU
memu. [Jdudpakuus @PpayHrodepa Ha AUdpaKLMOHHOM — pelleTKe.
[IpocTpaHcTBeHHasi  pelieTka. PaccesHue cBeta. [udpakims Ha
MpOCTpPaHCTBeHHOU peliieTke. ®opmyna Bysbda-bparros. Pa3pernatoiiias
CTIOCOOHOCTH ONTHYECKHUX TTPUO0pOB. TToHsATHE 0 Tonorpaduu.

Tema 6.3. BzaumooOelicmgue 31eKMPOMA2HUMHbIX B0/H C 8eljeCcmeoM.
HOucnepcusi cBeTa. DJIeKTPOHHasi Teopusi fucrnepcyy cBeta. [lorsoijeHue
(abcop6brust) cBeta. Dddekt [doriepa. U3nyuenue YepeHkoBa-Basuosa.
Tema 6.4. INonspuzayus ceema. EcTeCcTBeHHBIN U TMOSIPU30BAaHHBIN CBeT.
[Monsipu3zaiusi cBeTa TMPU OTPA’KeHWU W TIPeJIOMJIEHMH Ha T'paHULe [BYX
[IM3/1eKTPUKOB. [IBOlHOe nyuenpenomieHue. [TosisipusaljioHHbIe TIPU3MBI
U T[OJApOUAbl. AHaMU3 IIO/ApU30BaHHOrO cBera. VICKyccTBeHHas
onTHYecKasi aHU30Tponus. BpallieHre MI0CKOCTU MOsIpr3aLivu.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MexXHUKe.

Pazgen 7.

KBanroBas onruka.

Tema 7.1. Tennogoe u MOMUHECUEHMHoe u3/ayueHue. Buabl v3nyuyeHus.
TeryioBoe u3nyyeHre W ero xapakTepuCTUKHU. 3akoH Kupxrodga. 3akoHbI
Credana-bonbimana u cMmenleHust Buna. ®opmynel Panes-IkuHca #
ITnaHka. JIroMUHeCLIeHIHS.




Tema 7.2. @omosgpgpekm u e2o npumeHeHue. Buibl HOTO31€KTPHUUECKOTO
5¢dekTa. 3aKoHbl BHellHero (GoTto3¢¢ekra. YpaBHeHHe DVHIITeNHHA [/
BHelliHero ¢oTo3ddekra. IKCriepruMeHTaTbHOe TIOATBEP K/[eHe KBAaHTOBBIX
cBolicTB cBeTa. [IpuMeHeHue poToaddekTa.

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

Tema 7.4. EOUHCMBO  KOpPNyCKyAspHbIX U  BO/HOBbIX  CBOlCM8
3/1eKMPOMACHUMHOR20 U3/MyUYeHUSsl.

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

Pa3gen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3sepdopga. JluHeliuathbiii crieKTp aToMa Bojjopofa. I[loctynatbl Bopa.
OmnbiTel @panka U I'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 8.2. KopnyckyasipHo-680/1Ho80lU Oyanusm ceoticmg sewjecmed. BosiHbi
Oe Bpolinsa. HekoTopble cBOMCTBA BOJH e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedeneHHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

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

Tema 8.6. PeweHue ypasHeHus llIpeduHeepa 0151 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaekya. IIpuHLuI
MIPUYMHHOCTH B KBAHTOBOM MeXaHHKe. [IBiKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEPHOU TIIPSIMOYTO/MBHOM «IOTEHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CT€HKaMH». IIpOXO’K[eHHe YacCTHI[bl CKBO3b
MOTeHLMabHbIN Hapbep. TyHHenbHbIN 3 dexT. JInHelHbI
rapMOHUUECKUI OCLIW/IZISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/71eKTpOHa B aToMe Bozopoga. CrimH
snekTpoHa. CrMHOBOE KBaHTOBOE 4uWC/I0. [IpUHIMN Hepas3IMuuMOCTH
TOXJeCTBeHHbIX yacTtull. [Ipunumn Ilaynu. PacripesesieHre 371eKTPOHOB B
aToMe 10 cocTossHusIM. [loHsiTe 00 SHEepreTUYeCKUX YPOBHSIX.
MornekynsipHble  CrieKTpel.  KOMOWHaIlMOHHOe — paccessHHe — CBeTa.
[Tornowenre. CrioHTaHHOE W BBIHYXKZEHHOe u3nyueHus. Ornrhuyeckue
KBaHTOBbIe reHepaTopHI (J1a3ephl).

Pasgen 9.

®du3nKa aTOMHOI0 sAApa.

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

Tema 9.2. PaduoaxkmueHbili pacnad. PafyoakTHBHOe W3/yueHUe U €ero
BUAbL. 3aKOH pajuvoakTUBHOro  pacriaga. [lpaBunma  cmeleHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacnag. Hewtpuno. ['amma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe IOIJIOLjeHre raMMa-Uu3/ayyeHus
(abdekr Meéccbayspa). Meroabl  HaAOMIOZEHHST W PErHMCTpaLvd
PaIM0aKTUBHBIX M3/Ty4YeHUU U YaCTHLI.

SAnepHble peaklMu U UX OCHOBHbIe THUIblL. ITo3uTpoH. Bera-rumroc-pacrag.
OneKTpoHHbIM 3axBaT. OTKPBITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SpepHble peakuu TMO0J JeUCTBHEM
HeUTPOHOB. Peakuus penenus sapa. Llennas peakuus penenus. Ilonsarue o
sifiepHoM SHepretuke. Peakiusi cuHTe3a aroMHbIX sifep. IIpobsema




YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PEaKLIAM.

Tema 9.4. dnemenmapHbie uacmuybl. Kocmuueckoe usnyueHve. MOOHbBI U
WX CBOMCTBA. Me30HBI ¥ HUX CBOWCTBA. TUMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTull. YacTulbl ¥ aHTUYacTULibl. ['unepoHsl. CTpaHHOCTH
M UYeTHOCTb 3J/ieMeHTapHbIX uactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

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

Tabsuia 5 — [MpakTHUecKue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No ®opmbl . [IPaKTUYeCKO | paszen
TeMbl mpakTUYeCKUX TpynoéMKOCTb, o
1/ N MpakTUYeCKUX U a
3aHSATUN ” (gac)
m 3aHATHN MOATOTOBKH, | AUCLIUI
(uac) JIVHBI
Cemectp 1
KunHemaTtuka v fuHaMUKa
1 1A Pemnienue 3amau 6 1
MaTepuasbHOU TOUKH
XapaKkTeprUCTHUKH BOJTHOBBIX
2 P P Perienue 3azau 6 2
MPOLeCCOB
MouJiekynsipHO-
3 y/Ap Pemienue 3amau 5 3
KMHeTHYeCcKasl Teopus
Cemectp 2
XapakTepuCTUKA
4 P P Pemienne 3amau 6 4
3/71EKTPUYECKOT0 TOKA
WNHayKuys MarHUTHOTO
5 | ons. CUsbl B MarHATHBIX Pemienue 3amau 6 5
TMOJISIX
WuTepdepentms
6 Pgeper1p, Pemienue 3amau 5 6
Jvdpakiysi, moJisipyu3aLys
Cemectp 3
TeruioBoe HU3nyueHue.
7 y Pemienue 3amau 6 7
dorosrddexT
ATOM BOZOPOAA, TIOCTYJ/IAThI
8 AOPOAR, y Peiienue 3aau 6 8
bopa
9 | AnepHble peakuu PerieHue 3azjau 5 9
Bcero: 51

4.4. JlabopaTopHble 3aHSTHS
Tembl 1ab0PaTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh TPUBe/ieHbI B Tabmuiie 6.

Tabnwiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPY/I0EMKOCTb

N3 Hux Ne
No T MpaKTAYeCKO | paszen
1/ HaumeHoBaHMe 1abopaTopHbIX paboT* PYAOEMKOCTE i a
b > (1ac) MOATOTOBKH, | AUCLUII

(uac) JIUHBI
Cemectp 1

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




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

4 OnpesieneHyre MoKasaresisi aAuabaTel Jjist 4 3
BO3/yXxa

Cewmectp 2

5 OrnpeziesieHye 371eKTPOEMKOCTU 5 4
KOH/leHcaTopa

6 Omnpegenenye y/ielbHOIO CONPOTHUBJIEHUS 4 4
TIPOBO/IHUKA
OnpejeneHrie ropu3oOHTaIbHON

7 | cocTaBnsitolei HaMpPsLDKEHHOCTH 4 5
MarHUTHOTO MOJIs1 3eMJIU

8 | Konbua HbroToHa 4 6

Cemectp 3

9 | IIpoBepka 3aKOHOB TeIJIOBOTO U3/1yUYeHUs! 4 7

10 OmneiTel CTONETOBA 110 U3YUYEHUIO 4 v
dboTtoadekra

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

12 OnpesienieHrie SHePruM anbQa-yacTUl] Mo 4 9
1po0ery B BO3ZyXe

Bcero 51

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

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne Ne pa3zgena
1/ HaumeHoBaHue 1abopaTopHO¥ paboThI JUACLUTIIUH
1 bl
Cemectp 1
1 | MammHa ATBy1a 1
2 | MasitHuk MakcBesia 1
3 | MasTauk Ob6epbeka 1
4 | CTOJKHOBEHHS 111apOB 1
5 | I'mpockon 1
6 OmpezienieHe  yCKOpeHHWs] CBOOOJHOTO  TafieHUs TPH  TTOMOIIU 2
000pOTHOT'0 MasiTHUKA
7 | KpyTuibHBIM MasiTHUK 2
8 | Hak/IoHHBIM MasiTHUK 2
9 | OnpeneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpenenenue Ko3dbduieHTa BI3KOCTU BO3AyXa 3
11 | Onpepenenvie mokasaTess aauabathl A7 BO3AyXa 3
CemecTp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTUA KOHZIEHCATOpa 4
13 | OnpesiesieHue y/1eJIbHOTO CONPOTUBJIEHUSI MPOBO/JHUKA 4
14 | M3yueHue npoLieccoB 3apsifia U pa3ps/ia KOHJeHcaTopa 4
15 | MiccneoBanye pelakCallMOHHBIX KOJIe0aHUH 4
16 | MicceoBadyre pe30HaHCA B 37IEKTPUUYECKOM KojiebaTe/TbHOM KOHTYpe 4
17 | OnpefeneHve yeabHOrO 3apsifia 371IeKTPOHa 4
18 OrnpesiesieHe  TOPU30HTATbHOM  COCTaBJISAIOIIEN  HANPSOKEHHOCTH 5
MarHuTHOTO MO0JIsl 3eMJIU
19 | UccnenoBanue ructepesuca heppoMarHUTHBIX MaTepHasioB 5




20 | ViccnepoBanue B3aMMHOW MHAYKLMU 5
21 | VccemoBanye 3/1IeKTPUUECKUX KOIeOaHWM B CBSI3aHHBIX KOHTYPAx 5
22 | OnpepiesieHre yzie/IbHOTO 3apsifia 3/1eKTPOHAa METO0M MarHeTpoHa 5
23 | burnipusma @PpeHens 6
24 | Konbla HeroToHA 6
25 | Indpakiys I0CKUX BOJIH Ha ITe/In 6
26 | IudpakiMoHHas pelieTkKa 6
27 | XapaKTepUCTHUKU MPU3MBbI U AUGDPAKIIMOHHOM pelleTKU 6
78 [Tonspusanus cBeta. 3akoH Maimoca. KpyroBas u siaunTudeckast 6
TNOJIIpU3aLun
29 | BpaiieHue I0CKOCTH MOJIIPU3aLiun 6
30 | MaruuTHOe BpalljeHue IIJIOCKOCTH T0JIsIpU3aLiy 6
31 OrnpeseneHve JJIMH BOJIH  CIHEKTPaJbHBbIX JIMHUM C T[OMOLIBIO 6
CIeKTpoMeTpa
Cemectp 3
32 | TlpoBepKa 3aKOHOB TEMJIOBOT'O M3/TyYeHUs 7
33 | OnbiThl CTONETOBA 10 U3yYeHuto doTodaddekra 7
34 M3yyeHne crmekTpa aTroMa BOAOPOJA C TIOMOLIbIHO AW(paKLMOHHOTO 8
CIeKTpoMeTpa
35 N3yueHve 3aBUCHMOCTH 3/1€KTPUYECKOTO COIPOTHBJ/IEHHUS MeETa/yIOB U 8
TIOTYTIPOBOAHUKOB OT TeMITepaTyphl
36 | Oddekr Xosta B repMaHun 8
37 | OnpepenieHure LIMPUHBI 3aNIPel|EHHON 30HbI M10JyIPOBO/IHUKOB 8
38 | OnpezeneHre MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8
39 | OnpezeneHre SHePryuM anbda-uyacTHIl 1o Mpobery B BO3ayxe 9
40 | ViccneoBaHue SHepruu B-usnyueHus 9
4.5. BelImosHeHNe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
Y4eOHBIM I/TAHOM He TIpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Bujibl camocTosiTe/IbHOM paboThI U ee TPYA0eMKOCTb TIpUBe/IeHbI B Tabuiie 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U e€ TPYA0EMKOCTD
o Bcero, | Cemectp 1, | Cemectp 2, | CemecTtp 3,
Bup camocTosiTesibHOM paboThI
yac yac yac yac
1 2 3 4 5
N3yueHue TeopeTrueckoro Marepuasna 60 20 14 26
pucuuruinHel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO 57 19 13 75
ycneBaemocTH (TKY)
[ToaroroBka K NpoOMeXyTOYHOU 57 19 13 75
arrecrauuu (ITA)
Bcero: | 174 58 40 76

5. TlepeueHb yueOHO-MeTOUUECKOTO 00eCcreueHus

TSI CAMOCTOSITeTbHOM pabO0ThI 00YUarOIIUXCS 10 JUCIUTUIAHE (MOZYJIIO)

YueOHO-MeTOANUYeCKHe MaTepuasbl [ CaMOCTOSITe/NbHOM paboThl 00yuaromxcs

yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JaHUN




[TepeueHb TeUaTHBIX M 37IEKTPOHHBIX YUeOHBIX U3/jaHWi TIPUBeEH B TabuLe 8.

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

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

CagesnpeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi ¢pu3nka: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e usg., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

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

e.lanbook.com/book/

507521 OnekTpuuectBo. Kosebanuss W BomHBL. BomHOBas
onTvKa: yuebHoe Tmocobue ans By3oB / WU. B.

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

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

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

Pedicum docmyna: ons
asmopu308aHHbIX

CasenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 ToMmax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dusvka aTOMHOrO fAApa U
3/IeMeHTapHbIX YacTHul]. yueOHUK s By3oB / U. B.
CaBenbeB. - 16-e u3fg., crep. - Cankt-IletepOypr:

nosb3oeamesell. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YuebOHoe
catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue gas By3oB: B 5 Tomax Tom 2:
470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH
Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3IMATIINUT,
aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosab3ogamesetl.



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

https://
znanium.com/

WNpomoB, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6
1 d=470867 yuebHoe 1iocobue / WM. E. Wpopmos. - 17-e uspg. -
; 3 3 Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
eoretint goemynd: G | 978-5-93208-519-6.
aemopu308aHHbIX
nosb3oeamesneltl.
https://
znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHoe
catalog/product/ nocobue 151 By30B: B 5 Tomax Towm 3: DnekTpruecTBo
549781 / CuByxun [.B., - 6-e wu3m., crep. - Mocksa:
Pesicum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.
nosb3oeamesetl.
https://
znanium.com/
catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢u3Mku: YueOHoe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:
Peacum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
asmopu308aHHbIX
nosb3oeamesnetl.
https:/
znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE
catalog/document? )
) 3aKOHbI: yueOHoe mocobue / U. E. Vipozos. - 14-e u3g,.
id=470883 N
p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
eorem docmynd: G| 1SBN 978-5-93208-520-2.
aemopu308aHHbIX
nosb3oeamesetl.
https://
Znanium.com/ Wpogos, U. E. KBantoBas ¢du3uka. OCHOBHbIE 3aKOHBI:
catalog/document? 6 6 .
id=470861 yuebHoe rtocobue / U. E. lpozos. - 9-e usg. - Mocksa:
lp 3 3 Jlabopatopust 3HaHwiA, 2025. - 261 c. - ISBN 978-5-
evicum docmyna: 01l | gango =17 9
aemopu308aHHbIX
nosb3oeamesetl.
https://
znanium.com/ Upopos, U. E. 3agaun mo obujeit ¢dusvke: yueGHOe
catalog/document?
d=476087 nocobue gnst By3oe / U. E. Wpogos. - 17-e usg. -
;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoietimt GoCtyd: | 978-5-93208-513-4.
aemopu308aHHbIX
nosb3oeamesetl.
https://urait.ru/ CaszoHoB, A. b. SfgepHas ¢u3uka: yueOHUK /s
bcode/563653
Pesicum docmyna: s By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -
' Mocksa: U3parensctBo FOpairt, 2025. - 320 c. - ISBN
asmopu308aHHbIX

nosab3ogamesetl.

978-5-534-11829-2.



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

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB
VH(OpMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTH «VIHTepHeT»
[Tepeuenn 3JIEKTPOHHBIX oOpa3oBare/TbHbIX pecypcoB MH(OPMaLMOHHO-
TeJIeKOMMYHUKALIMOHHON ceTh «VIHTepHeT», HeoOXOAWMBIX /[jii OCBOEHMS AWUCLIUITUHbI
nipuBe/ieH B Tabmmie 9.

Tabma 9 — TlepeueHb 3/€KTPOHHBIX OOpa3oBaTelbHBIX pecypcoB HMH(OPMAILMOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTd «VIHTepHeT»
URL agpec HaumeHnoBanue

https: -sCi .

.ttP s//new-sclence.ru/category/ NurepHeT->xypHan «HoBast Hayka». Pa3zen dusuka
fizika/
https://openedu.ru/ O6pa3oBarenbHasi natgopma «OTKpBITOR

obpa3oBaHHe»

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

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHb mporpamMMHOro obecrieueHusi, HCHOMb3YEMOrO0 IIPU OCYILeCTBIEHUU
oOpa3oBaTeTbHOTO TMPOLiecca Mo AWUCIUATUIMHE.
[Tepeuenb UCII0/1b3yeMOro MporpaMMHOro obecrnieueHusi npejcrasrieH B Tabure 10.

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 0OecrieueHust

Ne 11/11 HauMmeHoBaHue

OnekTpoHHast MHGOPMaILIMOHHO-00pa3oBaresbHast cpeia I'YAIT «VIHTerpupoBaHHast
cpena obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npuka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Moayned W uX (YHKUMOHA/IbLHOEe Ha3HAueHWe U3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdurmanbHbli  caT o0pa3oBaTeNlbHOM oOpraHu3aiui B ceTH  «VIHTepHET»
2 (https://guap.ru/), paspaboran corpyauukamyd ['YAIl (BBe#éH B 3KCIUTyaTaljlio
[Tpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

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

Microsoft Office (morosop I'YAII, uH(popmauusi o JULleH3UM TIpe/CcTaBjeHa 10
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6osHO pacripoctpansiemoe I10)

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

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

[TepeueHb KCIO/Ib3yeMbIX HMH()OPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEACTAaB/I€H B
Tabme 11.

Tabsuia 11— IlepeueHs MHGOOPMALIMOHHO-CITPABOYHBIX CHCTEM

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

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



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

yepe3 JIUUHBIA KaOuHeT uuTarens Oudmmoreku I'YAII, a takke mo IP -agpecam
I'YAIl

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

4 9BC KoHcopimyma aspokocMuueckux By3oB Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y ATl

5 9BC Znanium (https://znanium.ru/), AOCTyI uepe3 JIMUHBLIM KaOWHeT uHUTaTess
oubmoteku ['YATI, a Taxke 1o IP -agpecam I'YATI

5 O6pa3oBarenbHasi mnardopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIMI
KabuHeT unTartesns bubmoreku I'Y ATl a Takxke 1o IP -agpecam I'YAIT

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

9. MarepuanbHO-TeXHUYecKast Oa3a
CoctaB MaTepHa/bHO-TEXHMUYECKOM 0a3bl, HeoOXOAWMOW /s  OCYILeCTBJIeHUS
oOpa3oBaTeTbHOTO TIPOLiecca 1Mo JUCHUIIMHE, TIpeicTaB/ieH B Tabmuie 12.

Tabsuia 12 — CocTtaB MaTeprabHO-TEXHUUECKOW 0a3bl

No HavimeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropun
n/a MaTepHaTbHO-TeXHUUECKOUW 0a3bl P ayuTop

YuebHast ayguTOpUs [ 3aHATHM JIEKLMOHHOTO THIIA,
nabopaTOPHBIX 3aHSATHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYIINOBBIX U WHUBHUIYAIbHBIX KOHCY/IbTAL[UM, TEKYILEero
KOHTPOJISI ¥ TPOMEXXYTOUHOM aTTeCTaruu.

OcHaijeHre: CreLyaai3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpeacTBa oOyueHus, cyxaliye [jist IpeACTaB/IeHUs yueGHOH ITerepbypr, yi1.
uHpopMary  OOJIBIION  ayJUTOPUH; naboparopHoe | l'actenno, 4. 15,
obopysoBaHie (KOMIUIEKT TIpu6opoB s dusnueckux | ayAutopus Ne31-046
H3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM — 07;
FRM - 03; FRM — 02; FRM — 01; FRM — 04; FRM — 05;
FRM - 10.

YuebHasi ayUTOpHst [Jisi TPAKTHUECKUX 3aHATHH, 3aHATHUN
CEeMUHApPCKOT0 THIIA, /1ab0paTOPHbIX 3aHATHH, TPYIIOBBIX U
WHVBUIya/IbHBIX KOHCY/IbTAlUii, TEKYIero KOHTPOJIS U
MIPOME)KYTOUHOM aTTeCTaIyu.

OcHalljeHye: CIieLMaaM3sMpoBaHHas  Me0esb; TexHuueckue | 196135, r. CaHKT-

2 cpeficTBa oOyueHus, CIy»Kaiye J/1s pezcTapieHns yde6Hoii | [letepOypr, yii.
vuHdopMaimy  Gonbmnod  aygauTopuu;  1aboparopHoe | l'actero, 4. 15,
obopygoBaHre (KOMIUIEKT TpuOOpoB /i (usnueckux | ayauropus Ne31-04s
v3MepeHUi (371eKTPOHHBIN 3aB0o/l D/ibBpo Bpoiyias);
YcranoBgu FRM — 06; FRM — 08; FRM - 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10




YuebHast ayguTopusi /i1 3aHATAN JIEKIIMOHHOTO THIIA,
3aHATUMN CEeMHHApCKOro TUIA, TPYIIOBBIX u
VHJUBUAYaNbHbIX KOHCYJ/bTal[ii, TeKYLero KOHTPOJsi U
MPOME)KYTOUYHOM aTTecTaluu.

OcHalrleHye: Crielianu3upoBaHHasi Mebenb; TeXHUYecKHe
cpeAcTBa 00y4eHUs], C/Ty>Kalllye Jjist Mpe/iCTaB/IeHus yueOHOM
vH(opMaluu O0/bIIIoMN ayIuTOpUH; Habop
JIEMOHCTPALIMOHHOTO 000PYZ0BaHUs.

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

YuebHasi ayauTOpUs s TIPaKTHUeCKWX 3aHATUM THIIa,
7ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIero
KOHTPOJIS1 U TIPOMEKYTOUHOM aTTeCTalUu.

OcHallleHVe: CrieL{UaM3UpOBaHHasi Mebesb; TeXHUUYecKue
cpeAcTBa 00y4eHusi, Cy»Kallye /s TIpeJCcTaB/ieHust yueOHOM
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopyzoBaHre (MOAy/bHBIE abOpaTOpPHbIE YCTAaHOBKU 10
anektpoMarHetusmy: ®IIO — 03, OIID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKpPOCHCTeMbl; jabopaTopHble paboOThI  TIO
BO/IHOBOM onTuke: 1. bunpusma ®penens, 2. Kombna
HeroToHa, 3. [Iudpakiuus naockux BomH, 4. JudpakuyoHHas
pewuetka, 5. [Tonsipusanus ceeta, 6. OrnipejeneHyve AJIMH BOJIH
CTIeKTpa/bHBIX JIMHUH; 1abopatopHslii crens UT3-OM-IT1-I10
(00O «ITpodobpa3zoBanue» r. KasaHb)).

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

YuebOHast ayquTopus iJis 1ab0pPaTOPHBIX 3aHATHM.

OcHalljeHre: CrefUani3vpoBaHHasi Me0esb; TeXHUUYeCcKue
cpencTBa oOyueHUs, CTy Kallye AJisi TIpeJicTaB/ieHust yueOHoH
vHbopMalmy  OonblOW  ayauTopuM;  JlabopaTopHOe
obopyzioBaHre (MOAy/bHBIE J1abOpaTOpHBIE YCTAaHOBKU TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO — 05,
DI1D — 08, PIID — 11, PIID — 12, PII3 - 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOTHI IO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HreroToHa, 3. Iudpakuys raockux BojH, 4. JudpakijypoHHas
pemetka, 5. [Tosigpusanusa ceera, 6. OmnipeziesieHre [JIMH BOJIH
CTIeKTPa/bHBIX JIMHUH; 1aboparopusiii ctens UT3-OM-I1-I10

(OO0 «ITpodobpazoranue» r. KazaHn)).

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

YuebHass  ayguTopusi  AJi1  TIPAKTHUECKUX  3aHSATHH,
nabOpaTOPHBIX — 3aHSTHM, 3aHATHM CEMUHAPCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAllUi, TEKYIlero
KOHTPOJISl Y IPOMEeXXYTOUHOM aTTeCcTaluy.

OcHallleHVe: Criel{UaJM3UpOBaHHast Mebesb; TeXHUUecKHe
cpezicTBa 00yUeHwsl, Cy>Kallye JJisl IpeACTaB/ieHnst yaeOHOM
vHbopMaLn OostbIION ayIUTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaguc», . MockBa); 1abopaTtopHbie cTeHAbI V-
AYT-IIO, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIII «YuebHast TeXxHHUKa», T. MOCKBA)).

196135, r. CaHKT-
[Tetep6ypr, yi1.
I'acrenno, g. 15,
ayzuropust Ne32-05.




YuebHast ayauTopus Aisi 1ab0paTOPHBIX 3aHATHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TeXHUYecKue
cpencTBa 00yUeHus1, CTy>Kallye /IS TIpeJiCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMaru  OoJbIION  ayguTopuM;  JlabopaTopHOoe -
7 | obopyzmoBanue (y1abopatophbiii kKomruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHpbI M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
ITpodobpazosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

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

10. OteHouHBIe Cpe/CTBa /151 MPOBe/IeHKs POMEXXYTOUHOM aTTeCcTal[uu
10.1. CocTaB OLIEHOYHBIX CpEeACTB [Jisi TPOBeJeHHWs MPOMEXYTOYHOU aTTecTaluu
o0yuaroluXcs 1o JUCILUIUIMHE TIpUBeIéH B Tabsuie 13.

Tabsmiia 13 — CocTaB OLEHOUHBIX CPe/CTB JIJIs1 TPOBeIeHKsI IPOMEKYTOUHOM aTTeCTal[i|

BI/I,ZL l'[pOME)KyTO‘-IHOﬁ dTTeCTalju1 HepequL OLIEHOYHBIX CpeACTB

CIMCcoK BOIIPOCOB K 3K3aMeHy;
OK3aMeHalMOHHbIe OUIeThI*;
3azauy;

TecTsbl.

JK3aMeH

Cri1cox BOIIpOCOB;
OuddepeHLIpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TMpumeuaHue: *IK3amMeHaYUOHHble Buembl (hopmupyromes Ha 0CHo8e 8onpocos u 3adau mabauybi 15.

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

Tabsmiia 14 —KpuTepru o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIIUH

OLleHKa KOMITeTeHLIMU

5-6a/UTbHast [IKana XapakTepucThKa chOPMUPOBAHHBIX KOMITETEHL [

OO6yyarormicst:

— r/1y00KO ¥ BCECTOPOHHE YCBOM/I IIPOrPaMMHbIN MaTepual;

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

— OMUPasCh Ha 3HAaHWS OCHOBHOM W /IOMOJIHUTEIBLHON JIMTEPaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAayUHbIE IOJI0KEeHMsI C MPaKTUUeCKOM
JleATe/IbHOCTBIO HallPaB/IeHuUs;

— yMeJi0 060CHOBBLIBAET U apryMeHTHPYeT BblABUTaeMble UM H/eH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— cBOOO/IHO B/IaJIeeT CUCTEMOM CIIeLMaTU3UPOBAHHBIX TIOHSATHIA.

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

«OT/TMYHO»

«XOPOLLIO» OOyuarormics:

— TBep/I0 YCBOWJI NPOrPaMMHBIN MaTepuas, TPaMOTHO U TI0 CyILIeCTBY
v3jiaraeT ero, ONupasiCb Ha 3HaHWsI OCHOBHOM JIUTepaTyphl;

— He JIOTyCKaeT CYI[eCTBeHHbIX HeTOUHOCTel;

— YBSI3bIBaeT yCBOEHHble 3HAHUSI C TIPAKTUUECKOM [1esiTeIbHOCThbI0
HaTpaBJIeHuS;

— apryMeHTHpYeT Hay4Hble TI0JI0’KeHUS;

— JleflaeT BBIBO/IbI U 0000IIIEHNS;

— BJIaJIeeT CUCTEMOW CIleLiMa/IM3UPOBAHHbIX TTOHITUM.




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

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

— 00yuaOIIMIC YCBOWJI TOILKO OCHOBHOM MPOrpaMMHBIM MaTepuall,
0 CYIIeCTBY W3/1araeT ero, ONMUpasCh Ha 3HAHMs TOJLKO OCHOBHOM
JIUTepaTypebI;

— JIOIyCKaeT HeCyL|eCTBeHHbIe OMIMOKKM ¥ HETOYHOCTH;

— UCTILITBIBAET 3aTPYAHEHUs B IPAaKTUUYECKOM TPUMEHEeHUY 3HaHUM
HarpaB/IeHHus;

— 1a60 apryMeHTHpyeT HayuHbIe I10JI0KEeHHS;

— 3aTpyAHAETCA B (POPMYIMPOBAHUH BBIBOZOB U 0000II[eHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX MTOHATHIA.

— MPABUJILHO BBIMOIHUAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

«yHOBJIETBOPHUTE/IbHO»

— 00yyJaroluiicss He YCBOW/I 3HAUUTEJLHOW YacTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBeHHble OLIMOKM U  HETOYHOCTH
«HEYZIOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;

» — WCTIBIThIBAeT TPYAHOCTH B MPAaKTUUECKOM MPUMEHEeHWUH 3HaHUM;
— He MOXXeT apryMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He (hopMyJIUpYyeT BLIBOZOB M 00001[eHU.
— NPABUJILHO BBITOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

npy

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO BbINOAHEHHbIX Mecmosblx 3a0aHull Mosicem
OblMb USMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 33[JAHUS UM UHbIE MaTepHalbl.
Bompocs! (3aziaum) aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.

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

Ne Kop,
[TepeueHb BOMPOCOB (3aZau) //1s1 9K3aMeHa
/1 WHAWKaTOpa
Cemectp 1

1 | HasoBute npeameT M3yuyeHUs KWUHEMAaTUKH. OIIK-5.3.1

2 | [aiiTe onpezesieHue MaTepyuaJbHOM TOUKH. OIIK-5.3.1
Teso ABWXETCS U3 COCTOSIHUS TOKOSI C TaHTeHLMa/IbHBIM YCKOpPEHHeM at

3 | =4 m/c2 u HOpManbHBIM ycKopeHueM an = 3 m/c2. Haiiaure Bemuuuny | OITK-3.Y.1
TI0JIHOT'O YCKOPEHUsI Tesla a.

4 Ha3oBuTe, B Kakux eguHuLaXx usMmepsercs B cucteme CU yriosas OITK-5.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHe.

5 | JlaiiTe onpeziesieHre abCO/IFOTHO TBEPZIOMY TeJTy. OIIK-5.3.1
[MpoaHanu3upyiite OTAMUUS  C/leAyOIMX  (U3NUECKUX  MOJesieit:

6 abcomoTtHO TBEpAoe Teno (ATT) u marepuanbHass Touka. [IpuBeguTte OIMK-3.Y 1
npuMep, B KOTOPOM OJHO W TO JKe Tej0 BBICTYNaeT B KauecTBe
MaTepuanbHoU Touku U ATT.

[TokakuTe CBsI3b MeX/y JTUMHEWHOMW U YIJIOBOM CKOPOCTBIO MaTepUaIbHOM

7 OIlK-3.Y.1
TOUKHU.

[MpoaHanu3upyiTe xapakTep TPSIMOJIMHEMHOTO [BIWKEHUs Tesa TI0

g | VI3BECTHOMY 3aKOHY JBIDKEHHS x(t) = 10 + 2t + 0,5t2 (m). Kakoii nyTh OIMK-3.Y 1
TIpO/IeT Teso 3a yKa3aHHOe Bpems t = 2 c? OOGocHyiiTe NpUMeHeHUe o
3aKOHOB, MCIIO/Ib3yeMbIX [I7Isl pellleHus 3a/JauM.

9 | Chopmynupyiite nepBbiii 3aK0H HbIOTOHA. OI1K-5.3.1

10 OObsicHWTe TIPUHIUI W3MEPEHUS] BEMUWHBI CHJ/IbI, OCHOBAHHBLIA Ha OIK-5.3.1
TpeTbeM 3aKOHe HbIoTOHa.

11 OObsicHUTe, KaK, COIJIaCHO BTOPOMY 3akoHy HbIOTOHa, 3aBUCHT OIK-5.3.1
YCKOpEeHUe TeJla OT ero Macchl.




[TpuBesvTe npUMep, WIIIOCTPUPYIOLMM [elCTBHe TpeTbero 3aKOHa

12 OIlK-3.Y.1
HproToHa.
KameHb n1eXXuT Ha AHe cocyga, MOJIHOCTBIO MOTPY’KéHHBIM B BoAy. Kak

13 | U3MeHUTCS Cu/a AaB/eHHs KaMHs Ha [IHO, eC/ii CBepxy Ha/uTh KepocuH | OITK-3.B.1
(KepoCcHH He CMeIIMBaeTcs ¢ Bozioi)? OO0OCHYITe CBOM OTBET.

14 Ha3oBuTe, kakoii U3 3akoHOB Kermepa ycraHaBivBaeT ¢Gopmy OITK-5.3.1
TPaeKTOPHH IJIaHeT.
OueHuTe 3aBUCUMOCTb CWUJbl BCEMHUDHOTO TSTOTEHUs OT MaccChl
B3aUMO/IEHCTBYIOLX Te U PAacCTOSTHUS Mexay HUMU. OOOCHY#Te, Kak

15 | u3sMeHUTCA cUjla B3aMMHOIO TATOTeHUs ABYX TeJl, e Maccy ogHoro u3 | OIIK-3.B.1
Tes YBeJIMYUTh BJBOE, @ PACCTOSIHUE MeXX/y TelaMUd — YMEeHBIIUTh B /1Ba
pasa.

16 | JlaiiTe oripefiesieHHe UMITy/IbCa TeJla Kak (hU3MUeCKOU Be/TMUUHBI. OIIK-5.3.1
Cdopmynupyiite, Mpy KaKuX YCIOBUSIX BBITIOHSETCSI 3aKOH COXPaHeHUs

17 OIlK-5.3.1
VIMITYJIbCA.

18 | HasoBure, Kakas (u3nueckasi BeJIfUMHA Ha3bIBA€TCSI MOMEHTOM CUJIBI. OIIK-5.3.1
CpaBHUTe 3anycy OCHOBHOT'O 3aKOHA AWUHAMUKHU JJIs1 TIOCTYIaTebHOTO U

19 | BpawarensHOro [ABwKeHusi. Haligute B3aumocBsizu Mexay sStumu | OIMK-3.Y.1
3aKOHaMH.

20 | CchopmynupyiiTe 3aKOH COXpaHeHUsI MOMEHTa UMITYJIbCa. OIIK-5.3.1

21 | Haiire oripesiesieHre paboThbl KakK (hM3HUUECKON BEJTMUMHBI. OIIK-5.3.1

22 | CchopmynupyiiTe, 4TO TaKOe MOLIHOCTb KaK (hM3HMyecKasi BeJIMUKHa. OIIK-5.3.1

2 OOmbsicHUTe, TIOUEMY I[eHTPOCTPEMUTe/bHAs CWIa TP BpAIeHWUH T10 OLK-3.Y 1
OKDY’>KHOCTH He TIDOM3BOJUT PabOTHI.
Wccnenyiite paboTy CUbI, €C/IA TeJI0 MacCoii m = 1 KT 1Moj ZielCTBHEM

24 | HEKOTOPOW CWJIbI U3MEeHWIO0 CBOK ckopocTh € V0 = 1 m/c go v = 3 m/c. | OIIK-3.Y.1
OO6ocHy#Te MpUMeHeHHe 3aKOHOB, MCIIO/Ib3YEeMbIX /I/Isl PellieHust 3ajauM.

75 OOmbsicHUTe, B 4YeM COCTOMT pa3/iMuhe MeXAy KOHCepBaTUBHbIMU MU OIK-3.Y 1
HEKOHCEepBaTMBHBIMU CUJIAMH.
Kakoii kopabsb  [BWKeTCS MeJjieHHee - HAarpy)kKeHHbId — WJH

26 | HeHarpy>KeHHbIH - MPU OJJUHAKOBOM MoIHOCTH gBuratens? Ob6ochyiite | OIIK-3.B.1
CBOU OTBeET.

27 | JaviTe onipejeneHre NOTeHLIWAIbHOM 3Heprur. OT yero oHa 3aBUCHUT? OIIK-5.3.1

78 Ob6mbsicHuUTE, KaK pa6U0Ta KOHCEpBAaTMBHOM  CW/IbI ~ CBsi3aHa  C OIK-5.3.1
MOTeHLMaIbHOW SHEpruei.

729 CdopmynmupyiiTe  3aKOH  COXpPaHEHMs]  MeXaHWYeCKOH  SHeprum. OIK-5.3.1
[TpuBeWTe IpYMeEp BBINIOJHEHHS] 3aKOHA COXPAHEHHsI SHEPTUH.
HMaH ToHKWI cTep)keHb Macco m = 120 r u pgmuHoit 1 = 50 oM,

30 CTIOCOOHBIH BPALATLCS  OTHOCHTE/ILHO  OCH, NIpOXOJsIleld 4Yepes ero | JK.3.y 1
cepefuHy. PaccumTaiiTe ero MOMEHT MHEPLIMM OTHOCUTEIBHO YKa3aHHOU
OCH.
[TokaxuTe Ha rpUMepe TOHKOro cTepxxHs AyavHou 20 cm u maccon 30 T,

31 | KaK TIpHMenHseTcs Teopema [MTelinepa A5 pacueTa MOMeHTa WHEpPLIMH OIK-3.Y 1
TeJl NP TepeHoCe OCU BpallleHHs C CepeJyHbl CTeP)KHS Ha OJUH U3 ero
KOHILIOB.

3 HaszoBure ¢opmMyny, M0 KOTOPOMl BBIUMC/SIETCS MOMEHT WMITyJIbCa OITK-5.3.1
abCO/TFOTHO TBEP/IOTO TeJIa. "
Kak BbuMC/isieTcsi KWHETHYeCKasi JHEPrusi BpaljeHus abCoIFOTHO

33 | TBepgoro Tena? CpaBHuUTe C (opmynoi s KuHeTudeckou sHepruu | OITK-3.Y.1
MOCTYNaTebHOTO [IBHKEHMUS.

34 | ChopmynupyiiTe JBa MOCTy/IaTa TEOPUKA OTHOCUTE/bHOCTU DUWHILTeHA. OIIK-5.3.1




CnpaBennuBa /UM B CrelManbHOM Teopur oTHOcuTenbHOCTH (CTO)
K/laccuueckasi ¢hopMmyna /il KUHeTuuecko sHepruu E = m*v2/2? Ecim

35 OIlK-3.Y.1
HeT, TO KaK paCCUMTHIBAeTCSl KWHETHYeCKas SHeprusi Tejla COIJIACHO
CTO?

36 Ormpefeniute, Kak U3MEHUTCS 11epyo/, KosiebaHWi TIPY>KUHHOTO MasiTHUKA OIK-3.Y 1
TpY YBEJIMUEHUH er0 MacChl B 2 pasa, a KeCTKOCTU NPYKUHbI — B 8 pas. U

37 | Kak cBsi3aHa 9Heprusi rapMOHHUYECKUX KoJ1ie0aHUH C MX aMIUTUTYA0MN? OIIK-3.¥.1
CpenaiiTe BBIBOJ, 110 BOMPOCY: KakK Oy/IeT U3MEHSIThCS X0/l MassTHUKOBBIX
YacoB TMpU HACTYIVIEHUM JIeTHUX >KapKUX [JHEH II0 CpPaBHEHUIO C

38 | XomoAHBIMY 3UMHUMU [JHSIMU, €C/IM Yachbl YCTaHOBJIeHbI B HeyTeryieHHOM | OITK-3.B.1
TOMeLL[eHUH (CTep)KeHb MasiTHUKa MeTa/UIMuecKuii)? ApryMeHTHpyUTe
CBOU OTBeET.

39 | ChopmynupyliTe onpesiesieHHe BOJHBI. OIIK-5.3.1

40 OObsicHWTe  pa3nuuvie MeXAy TPOAOJBHBIMK U TIOTI€PEeYHBIMH OLK-3.Y 1
MeXaHUYeCKMMU BOJIHAMMU.

41 | 3anuuuTe ypaBHeHUe Oeryiiei BOJIHBL OIIK-5.3.1

42 | Ha3oBuTe, ueMy paBHa CpefiHssi 00beMHasl IJIOTHOCTb SHEPTHUH BOJIHBI. OIIK-5.3.1
VcTouHMK 3ByKa M MPUEMHMK JBWKYTCS APYI OTHOCUTE/IBHO Jipyra co
CKOPOCTSIMM LUCT U LIP COOTBeTCTBeHHO. CKOPOCTH 3BYKa B Cpe/ie paBHa

43 340 w/c. IlpoaHanu3upyiTe 3ajauy U OIpeJeJnTe OTHOCHUTETbHOe OIK-3.Y 1
V3MeHeHue uacTOThl 3ByKa 3a cueT 3¢dekra [loriepa. VICTOUHUK U U
TIPUEMHUK [BWXYTCS HaBCTpeuy Apyr Apyry: vuct = 40 m/c, vrp = 60
Mm/C.

44 | Chopmynupyiite npuHimn ['tolireHca. OIIK-5.3.1

45 | Ha3oBuTe oripesiesieHre WHTep(epeHLMH BOJIH. OIIK-5.3.1

46 chopMym/IpyifITe, YTO Ha3bIBaeTCsl CTOsTuel BoHOM. [IpuBeanTe nprmep OMK-3.Y 1
CTOsTYel BOJTHBI.

47 Ha3oBuTe OCHOBHBIE MapamMeTpbl COCTOSIHUS, KOTOPBIMHM OIHCHIBAETCS OITK-5.3.1
TepMOJMHaMHUUecKasl CUCTeMa.
Ha ogHy yariy BecoB noctaBuiu 0/ro/itie ¢ ropsideid BOZIOH, a Ha APYTYIO

48 | ypaBHOBelMBaromue eé rupyu. CoxpaHuTcs /v ¢ TeueHueM BpeMeHu 510 | OIIK-3.B.1
paBHoBecue? ObocHy#MTe Baill oTBeT.

49 | 3anuviuvTe ypaBHeHHe COCTOSTHUS UieaslbHOTO rasa. OIIK-5.3.1

50 YKakuTe KOJMYEeCTBO CTereHel CBOOOJBI y >KECTKOM /IByXaTOMHOM OITK-5.3.1
MoJieKybl. C KaKUMHU JBVKEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa rasa B M30XOPHOM MpOLIecce OIIK-5.3.1

59 OreHuTe, UyBCTBUTE/LHOCTb KAKOTO TEPMOMETPA BbILLE — PTYTHOTO WU OIK-3.B.1
COMPTOBOTO (TIPU MPOYMX PaBHBIX YCIOBUSIX)? o
I"a3, HaxopsuMiics Npy nocTossHHOM fJaBieHud p = 100 klla, usmeHun

53 | obvem ¢ V1 = 4 m3 go V2 = 12 m3. TlokaxxuTe, Kak paccuutbiBaercs | OITK-3.Y.1
paboTa rasa B TakoM Tpoliecce, ¥ HAWJUTe ee BeJUUHHY.

c4 CpenariTe BBIBOZBI IO XapaKTepy W3MeHeHHsl TeMIlepaTypbl rasa Ipu ero OIK-3.B.1
ObIcTpOM pacipeHrr. OTBeT MOSICHUTE. o

55 | [lepeuncivre, U3 KaKUX 4aCTell COCTOMT TelyIOBas MallllHa. OIIK-5.3.1
OueHuTe CUTyaLMIO: Karjisli MacC/ASHUCTOM >KUJKOCTU TIOMajlaeT Ha

cg | IOBEPXHOCTb  BOABI M PACTeKaercs, o0pa3yss TOHKYI0 TUIEHKY. OIK-3.B.1
Ob6si3aTenlbHO M 3Ta TUIEHKA 3aKpPOeT BCHO TIOBEDXHOCTh BOJBI?
OO6ocHYyiiTe CBOM OTBeT.
Ounenute curyanuio. Uto oOXKHUraeT KoKy CUIbHee: BOZA WIW BOJSHOU

57 | map oAMHAaKOBOW MacChl TIPX OJIHOM W Tol Xe Temreparype? ObocHykite | OITK-3.B.1

Banr oTser.




Cemectp 3

58

Yro Takoe abCOJIFOTHO YepHOe Tesio?

OIIK-5.3.1

59

Bo ckonbKO pa3 M3MeHMTCS MOTOK SHEeprMd OT HUTU HaKalWBaHUS
JlaMIibl, eC/d  YABOUTH ee TeMmreparypy? OOocHy#Te Ball OTBeT,
onupasich Ha 3aKoH CredaHa-bonbimaHa.

OIIK-3.Y.1

60

Pacriosioxkute crefyromye CrieKTpanbHble K/IacChl 3Be37, B TOpsiKe
BO3pacTaHust abCcoMOTHOM TemriepaTypbl:<br>A — Gesble 3Be3zbL<br>G
— xentbie,<br>M - kpacHble,<br>0 - rony6eie<br>Vcrosnb3yiite B
OTBeTe 3aKOHbI U3/TyuyeHHs abcomoTHO uepHOro Tena. OObBsCHUTe
NI0JTyYeHHYH0 3aKOHOMEPHOCTh U3MeHeHHUs LiBeTa.

OIIK-3.Y.1

61

OObsicCHMTE TIPDUHLIMIT H3MepeHWs TemriepaTypbl Tela C TOMOIIBIO
OITHUYEeCKOTr0 NMUPOMeTpa.

OIIK-3.Y.1

62

UTto Ha3biBaeTcsi BHeITHUM (hoTo3(PdekTom?

OIIK-5.3.1

63

B kakux eguHUIaX cucteMbl CY MOYKHO U3MepsATb SHEPTHI0 (DOTOHOB?

OIIK-5.3.1

64

MoxxeT 1 BUJVMMOe H3/lyueHHe Bbi3BaTh (PoT03¢h(dEKT B IacTUHe U3
MeTas/ula, paboTa BbIXOZa KoToporo paBHa 3.5 3B? OO6ocHyliTe cBOM
OTBeT.

OIIK-3.B.1

65

OOBacHUTE MMpUYrHY BO3HUKHOBEHHUSA TOPMO3HOIO pPEHTI€HOBCKOI'O
H3/Ty4yeHus.

OIIK-5.3.1

66

OOmbsicHUTe, KakK 3Heprus (oToHa CBs3aHa C JJTMHOM CBETOBOM BOJIHBI.
OG6ocHyiiTe Balll OTBET.

OIIK-5.3.1

67

®oToH c asuHON BomHbI A = 97,04 TM paccesifics Ha HeNOJBWKHOM
57ekTpoHe Mo yrinom O = 90°. Ilpepyokute criocob ompezeneHus
OTHOCUTE/IbHOTO0 U3MEeHEeHUS JIMHBI BOHBI (POTOHA MTPU KOMIITOHOBCKOM
paccessHuu. PaccuuTaliTe ero BeJIMUMHY B YKa3aHHOM C/yuvae.
KomntoHOBCKasi yiiHa BOJIHBI paBHa 2,426 rim.

OIIK-3.B.1

68

OmnummTe, YTO TIpeZCTaB/isieT co00 aToM B paMKax mozenn TomcoHa.
Kakue ocHOBHbIe HE/IOCTaTKM JIaHHOU MOJesin?

OIIK-5.3.1

69

AToM BOJOpOZA HaxOJWUTCS B OCHOBHOM COCTOSIHMM. Kakou JjivHbI
BOJIHbI U3/yuyeHHe MOKeT WCIYCTUTh JaHHBIM aTtoM? OOOCHYyMTe Ball
OTBET, UCI0JIb3ys NoCTyAaThl bopa.

OIIK-3.Y.1

70

B uem cocTout rumnotesa gie bpoiins?

OIIK-5.3.1

71

OOmbsicHUTE, TIPU KAaKUX YCIOBUSIX MHUKPOUACTHIIbI TIPOSIB/ISIIOT BOJTHOBBIE
cBoiicTBa. [IprBeuTe pUMepkbl, MOATBEP K/AtOLIie BOJIHOBbIE CBOMCTBA
YyacTuIl.

OIIK-5.3.1

72

ByzseT M TIPOSIBNSTL BOJHOBBIE CBOWCTBA (DyTOO/MBHBIA MsU TpPH
ToMa/laHuM B BOpPOTa LIMPHUHOU 7 M, ecn Macca msiua 400 r., a CKopocTb
- 100 km/u? OTBeT 0OOCHOBATH.

OIIK-3.Y.1

73

KakoB (pu3nueckuii CMbIC/1 BOJIHOBOU (PYHKLIMW?

OIIK-5.3.1

74

B uyeM oT/MuMe CTalMOHAPDHOTO M HECTALMOHADHOTO YpaBHEHUs
[Ipépunrepa?

OIIK-5.3.1

75

CpaBHuUTe A1MHY BOJIHBI Aie bpoiig ans mapuka maccod mm = 0,2 r U
rpotoHa Maccoi mp = 1.67*10-27 Kr, UMelOI[UX OANHAKOBbIE CKOPOCTH
V.

OIIK-3.Y.1

76

Kakum o0pa3oM 2Heprus «HYJIEBbIX KoyieOaHHWM»  KBAHTOBOTO
rapMOHHUYECKOT0 OCLIJLIATOPA CBsi3aHa C COOTHOIIEHHEM
HeornpezeneHHocTel I'efizenbepra?

OIIK-3.Y.1

77

HOC‘-IHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HdXOAWUTbCA B OCHOBHOM
COCTOsIHMU B aTOMeE.

OIIK-3.Y.1

78

[TocuwuTaiiTe, CKOIBKO 3/IEKTDOHOB B aToMe, y KOTOPOIO LeJTMKOM
3aroJTHeHa BHeIIHsIsl 2p-000/10UKa. ATOM KaKOTO BellleCTBa UMeeT TaKyH

OIIK-3.Y.1




371eKTPOHHYIO0 KOH(PUTYpaIiio?

79

Ouenure 1o MOPSALKY BeJMYUHBI BpeMsl )KU3HU KBAaHTOBOI'O COCTOSIHUS,
9Heprust KOTOpOro XapakTepusyeTcsl pasmbiBaHueM mnopsigka AE =~ 0.1
3B.

OIIK-3.B.1

80

MuKpouacTHlia 3arepTa B 0JHOMePHOU MOTeHLMaIbHOM siMe LIMPUHON |
c 6eCKOHEUHbIMU CTEHKaMHM U HaXOJUTCS B COCTOSTHUM C KBAHTOBBIM
ynucsioMm n = 1. TlokaxuTe, Kak OIpeJenuTb KOOPAMHAThl TOYEK, B
KOTOPBIX BEpPOATHOCTb OOHApy>KUTb MMKPOYACTHLly MaKCHMaslbHa.
Halifte Mx B yKa3aHHOM Cjyuae.

OIIK-3.B.1

81

Kakum MoykeT OBbITh CITMH YaCTHL], KOTOPbIe OMHCHIBAIOTCS CTaTUCTUKOMN
®epmu-/Ivpaka? [IpyBesuTe npuMepsbl TAKUX YaCTUL].

OIIK-5.3.1

82

OObsicHUTe, YeM OT/IMYaeTCs XapakTep 3aroJiHeHHS COCTOSIHUMA

KBAaHTOBOM cHcTeMbl epMHUOHAMU U 6030HaMHU.

OIIK-5.3.1

83

CoriocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY>KIE€HHOI'O M3/1yUeHHUS.

OIIK-3.¥.1

84

[lpensiokuTe  TeopeTMueckoe  OOOCHOBaHME,  KaK  W3MEHHUTCS
TIPOBO/IUMOCTh ~ KDEMHMEBOTO 00pasija, ec/d B HEro BHEIPUTH
HeboJIbIlIoe KOTMYeCTBO WHAWEBOM mpuMecu? BaneHTHOCTh KpeMHHUS
paBHa 4, BaJIeHTHOCTb UHJHUA — 3.

OIIK-3.B.1

85

OnuimTe IPUHIUI PabOTHI J1a3epa 10 TPEXYPOBHEBOM CXeMe.

OIIK-5.3.1

86

Jlazep paboTaeT 10 TPeXypPOBHEBOW cxeMe. OHEpPrusi OCHOBHOTO
coctosinust E1 = -8 3B, sHeprusi Bo30yxaeHHoro coctosiaus E2 = -5 3B,
3Heprusi MetactabunbHOro coctosiHus E3= -5.2 3B. Onpegenute aivHy
BOJIHBI, Ha KOTOPO# MPOUCXOAUT paboyee M3myueHue.

OIIK-3.¥Y.1

87

Uemy paBHa MO/sIpHass TeIIOEMKOCTb TBEpPJOro TeJa,
K/IaCCMUeCKOM Teopuu TerioeMKocTH [rosionra u I1tu?

COrJiaCHO

OIIK-5.3.1

88

OOmbsicHHTE, KaK KBAaHTOBasi TeOPUs TETJIOEMKOCTH TBepAoro Tena lebas
JIOTIOJIHSIeT TeOPHI0 TeIJIOEMKOCTH DUHIITEKHA.

OIIK-3.Y.1

89

Kakas YacTula Ha3bIBAeTCA (1)OHOHOM? Kakum KBAHTOBBIM

pacripefieJieHeM OIMUChIBAIOTCS POHOHBI?

OIIK-5.3.1

Bomnpocsr (3amaun) asist 3aueta / qudd. 3aueTa rpecTaB/ieHbl B Taburle 16.

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

Ne [TepeueHs BOpocoB (3azau) A/ AudQepeHLpOBaHHOTO 3aUeTa Koz

/1 WHAWKaTOpa

1 Cdopmynupyiite 3aKOH KynoHa #  0OpuHUMN — Cyneprio3vLyu OTTK-5.3.1
3/IeKTPUUECKUX T10JIeH.

’ [aiiTe  ompepeneHWe  BeKTOpa  HAaNpPsUKeHHOCTW M IOTeHLMana OTTK-5.3.1
3/IeKTPOCTAaTUUECKOr0 M0Jisl. 3alUIINTe CBSI3b MEX/y HUMH. o

3 Cdopmynupyiite Teopemy ['aycca pnsi 5/1€KTPOCTaTUUECKOrO IO/ B OITK-5.3.1
BaKyyMe.

4 OObsicHUTe (PU3NUECKUM CMBIC/T 37eKTPUUYECKOr0 CMelrleHus (BeKTopa OTTK-5.3.1
VHAYKLWW) U chopMyIupyiTe TeopeMy ["aycca it 1M3/1eKTPUKOB. o

5 [Tepeunicivte TUMBI JU3/IEKTPUKOB M OTHUIINTE MeXaHU3MbI MOJIIpU3aLiin OITK-5.3.1
[IM37IEKTPUKOB.
3anuiuuTe W OOBSICHUTE YCAOBUSI Ha TpaHULe pa3fena ABYX

6 | AUDJIEKTPUYECKUX Cpe[ AJis1 BeKTOPOB HamNpsyKeHHOCTH U 3jektpuueckoro | OIIK-5.3.1
CMelLleHusl.

7 [aviTe ompeneneHue 31€KTPOEMKOCTH YyeJIUHEHHOrO0 TIPOBOJHUKA U OITK-5.3.1
KoHzleHcaTopa. OT KaKKX IapaMeTpOB OHU 3aBUCSIT? o

8 Cdopmymupyiite 3akoHbl Oma (#/11  OJHOPOJAHOTO ydyacTKa, st OTTK-5.3.1

3aMKHYTOM 1ienH, B fuddepeHianbHol Gopme).




9 | 3anummmTe npaBuia Kupxroda /i1 pa3BeTBIeHHbBIX d/1eKTpuueckux 1ereid. | OITK-5.3.1

10 Chopmynupyiite  3akoH  JDbKoyss-JleHla B MHTerpaibHOM U OITK-5.3.1
muddepeHIanIbHON hopmax. -

11 [aiiTe omnpejesnieHre BeKTOpa MarHWTHOW WHAYKLMU U HaNpsyKeHHOCTH OITK-5.3.1
MarHMTHOIO MOJIsl.

1 Cdopmynupyiite 3akoH buo-Caapa-J/lamniaca v npuBeguTe NprUMepbl ero OITK-5.3.1
TIPUMeHEeHUsI.

13 quopMym:IpyﬁTe 3aKOH Awmrepa U OOBSICHUTe XapakTep  CHJIBI OIK-5.3.1
B3aUMO/IeMCTBUS MapasienbHbIX TOKOB.

14 3anuiuvTe BbIDA)KEHUE IS CuTibl JlopeHLla M onuIMTe [eWCTBUE OITK-5.3.1
MarHMTHOTO MOJIs1 Ha ABMKYLIMICS 3apsf.

15 Ccdopmynmpyiite TeopeMy ["aycca /i1 MarHUTHOTO TOJ/IS U 3aKOH TIOJTHOTO OITK-5.3.1
TOKa (L[MPKYJISLIUM BeKTopa B).

16 B uem 3ak/mouaercss  sIBjleHMe  3JIEKTPOMarHWUTHOM — WHAYKLWW? OIK-5.3.1
Cdopmynupyiite 3akoH Papaziest 1 npaBuo JleHiia. o

17 Uro Takoe TOKM Dyko (BUXpeBble TOKW) M KAaKOBbl TIPUYMHBI UX OTTK-5.3.1
BO3HUKHOBEHMUS?

18 | OnumuMTe MarHUTHBIE CBOWCTBA /iMa-, Mapa- U ()eppOMarHeTUKOB. OIIK-5.3.1

19 Cdopmynupyiite cucTemy ypaBHEHUH Makcsesnia M| K531
3/1eKTPOMarHUTHOTO T10JIs1 B MHTErpajibHOM (hopMe. o

20 [Haiite ompezieneHWe TOKY CMeIlleHUs W OOBSICHUTe ero (hu3ndyecKuid OITK-5.3.1
CMBIC/I.

21 | IlepeunciMTe OCHOBHBIE CBOWMCTBA 3/1IEKTPOMArHUTHBIX BOJIH. OIIK-5.3.1

22 | Copmynupyiite npuHuun ['tolireHca-®PpeHe/is. OI1K-5.3.1

2 [aiiTe orpezeneHre KOrepeHTHOCTM U MOHOXPOMAaTUYHOCTH CBETOBBIX OTTK-5.3.1
BOJIH.

24 Yro Takoe wuHTepdepeHLuss cBera? HasoBure yc/oBUsi 0Opa3oBaHUS OTTK-5.3.1
MaKCMMYMOB U1 MUHUMYMOB NPU UHTephepeHI1H. o

75 [Haiite OrIpejie/ieHye  JMCHepcuu  CBera. B uem paszmuue wmexay OITK-5.3.1
HOPMaJIbHOM Y aHOMAaJIbHOW IMCTIePCHen?
PaccunraliTe HampsyKeHHOCTb U TOTEHLMaa [0S, CO3[aHHOrO [BYMs

26 | ToueuyHbimu 3apsagamMu 2 HKi u -2 HKn, Haxoagmmmucs Ha paccrosHuu 20 | OITK-3.Y.1
CM JIpYT OT /Ipyra, B Cepe/IiHe OTpe3Ka, COe/INHSOLLErO 3apsifbl.
IIpumenure  Teopemy I'aycca  fAna  pacueTta  HalpsDKeHHOCTU

27 | a/eKTprUYecKoro mosisi 6eCKOHeuHOW paBHOMEPHO 3apsbkeHHOM rockoctu | OITK-3.Y.1
C TTIOBEPXHOCTHOM TIJIOTHOCTBIO 3apsifia 5 MKKJ1/M2.
PaccuuTaiiTe 3KBUBa/JIEHTHYIO 3JIEKTPOEMKOCTh Oarapeu, cOCTosied u3

28 | Tpex moc/ieoBaTeIbHO COeJWUHEHHBbIX KOHZEeHCaToOpoB eMKOCThbio 1o 12 | OIIK-3.Y.1
MK®D KaXKZbIH.
Paccuwuraiite paboTy CH/I 3/1eKTPOCTaTHUECKOTO TI0JISl TI0 TepeMel|eHHI0

29 OIIK-3.Y.1
3apsiia 3 MKKJT 3 Touku ¢ norteHianom 150 B B 6eCKOHEUHOCTb.
BbruncinTe cuily ToKa KOPOTKOTO 3aMbIKaHUs J/1s1 UCTOYHHUKA ToKa ¢ S[1C

30 | 24 B, ecnu mpu MOAK/IOUEeHUM BHelllHero corpotuB/eHus 10 Om Tok B | OITK-3.Y.1
Ljerny paseH 2 A.
PaccuuraiiTe Mmose3Hyr0 MOIIHOCTb, BbIJeSIEMyH0 BO BHELIHEN Lieny,

31 | cocrosien U3 pesucropa 15 OM, noAKIOUeHHOro K uctounuky ¢ 3/JC 12 | OIIK-3.Y.1
B u BHyTpeHHuUM conpotusieHueM 1 Om.

37 [Tpumenute npaBuna Kupxroda [1s cocTaB/ieHUsi CUCTeMbl ypaBHEHUMU OIMK-3.Y 1
J/Isl pacueTa TOKOB B MOCTOBOM cxeMe (MOCT YUTCTOHA). o

33 PaccuuraliTe y/ienibHOe COTIPOTHB/IEHUE MaTepyuasa MpoBo/ia, eC/iv TIPU ero OMK-3.Y 1

JumHe 50 M 1 ceveHuu 1 MM? comipotuB/ieHre cocrasisieT 0.85 Owm.




34

PaccuuTaliTe MHAYKIMIO MarHATHOTO TOJSI B LIEHTPe KPYroBOIO BUTKA
paguycom 10 cM, TT0 KOTOPOMY TIPOTeKaeT TOK CUJION 5 A.

OIIK-3.Y.1

35

BeruniciuTe pasnyc TpaeKTOPUM 3/IeKTPOHA, BJIeTaroLero B OZHOPOJHOe
MarHuTHOoe mosie ¢ wuHaykoped 0,1 Tn co ckopocteo 2-10° m/c
MepPHeHANKYJISIPHO JTUHUSIM TT0JISL.

OIIK-3.Y.1

36

Omnpefenyire MarHUTHBIN MMOTOK, NMPOHM3bIBAIOLMI KOHTYD Iioljaabio 40
CM?2, pacro/ioKeHHbIW nof, yrjaoMm 30° K IMHUSIM OAHOPOJHOIO0 MarHUTHOTO
niosist ¢ uHaykuyei 0,5 To.

OIIK-3.Y.1

37

Paccuurarite 3/IC camMOMHAYKUMM, BO3HUKAWOL[YKD B  KaTyLIKe
WHAYKTUBHOCThIO 0,2 T'H m1pu paBHOMEpDHOM YObIBAHMM TOKa OT
10 A g0 0 A 3a 0,05 c.

OIIK-3.Y.1

38

BbIunc/inTe MHIYKTUBHOCTb OECKOHEUHOTO cojieHOWza [yuHOM 50 cw,
nMerorjero 1000 BUTKOB M MuioLjajb TiorepeyHoro ceuenust 10 cwm?
(cepJileUHUK OTCYTCTBYET).

OIIK-3.Y.1

39

PaccuuTatiTe paboTy MO MepeMeIeHHIo TIPSMOTro MTPOBOJHUKA JTMHOM 20
cM ¢ TokoM 10 A B 0JHOPOJHOM MarHMTHOM moJie ¢ uHAykuuen 0,5 Tn Ha
paccrossHie 10 cM neprieHAUKYJISIPHO MOJIk0.

OIIK-3.Y.1

40

Paccuwnraiite (a30Byr0 CKOPOCTb 3/IeKTPOMAarHUTHOW BOJHBI B Cpefie C
JM3IEKTPUYECKOU TIPOHUIIAEMOCThIO 4 1 MarHUTHOM MPOHULAEMOCThIO 1.

OIIK-3.Y.1

41

[IpumMeHrTe MaTeMaTHUeCKUM anmnapar /sl pacueTa, Kak U3MEeHUTCS 1JIMHA
3/IeKTPOMarHWTHOW BOJIHBI TpU Tiepexofie M3 BaKyyma B CTeK/IO C
TOoKa3aTeJsieM TipejioMmienus 1,5.

OIlIK-3.Y.1

42

PaccuuTaiiTe ONTHYECKYIO Pa3HOCTh XOZa /IBYX KOTepeHTHBIX Jydeid, eciu
reoMeTpuyeckass pasHOCTb XOZJa COCTaBiaseT 1 MKM, a BOJIHBI
pacnpocTpaHsitoTcs B Bozie (n=1,33).

OIIK-3.Y.1

43

Bblunciute paguyc TpeTbero CBeT/IOr0 KoJiblla Hbl0TOHa B OTpa’keHHOM
CBeTe, eC/JuM paJuyC KpPUBU3HbI JMH3bI 1 M, a /[JiIMHA BOJIHBI
MOHOXpoMaTryeckoro cgera 600 HM.

OIIK-3.Y.1

44

Paccuuraiite yron gudpakiuu A7 MakCMMyma BTOpPOTO TMOpsiika MpHU
naZieHuy cBeTa C AauHOM BosHbI 500 HM Ha AU(MPaKIMOHHYIO PeIIeTKy C
TIEPUOZIOM 2 MKM.

OIIK-3.Y.1

45

Ornpegenure yros bproctepa Ay rpaHMLbl pasfesia Cpef «BO3AYX —
asiMa3» (ToKa3aTesb Mpe/IoM/IeHHs aiMa3a TIPUHSTh PaBHBIM 2,42).

OIIK-3.Y.1

46

PaccunraliTe UHTEHCMBHOCTb CBeTa, IMPOLLIEJIIEr0 yepe3 /iBa WJealbHbIX
TIOJIIPOM/IA, TIJIOCKOCTH TIPOTTYCKaHUsSI KOTOPBIX 00pasyroT yros 45°, eciu
Ha MepBbIi Ma/]aeT eCTeCTBEHHbIM CBeT UHTEHCUBHOCTHIO .

OIIK-3.Y.1

47

[MpoaHanu3upyiiTe XapakTep [JBWKEHUs TPOTOHa, BJeTalol[ero B
CKpeIlleHHble 10/ TIPSIMBIM YIJIOM OJHOPOJHbIE 3/IeKTPUUYeCKoe U
MarHutHoe  Tmiosis  (PuIbTp  CKOpoOCTeil).  3amuiluTe  YCJIOBUE
TIPSIMOJIMHEMHOTO JIBM)KEHUSI.

OIIK-3.Y.1

48

Bblunciute KWHETUUECKYH) SHEPryi0  3J1eKTPOHa,
COCTOSIHUSI MOKOSI Pa3HOCTHIO noTeHLranos 1000 B.

YCKOPEHHOTO U3

OIIK-3.Y.1

49

[TokakiTe MeTOZ, pacueTa HampsDKEHHOCTW MarHATHOTO TOJiSi MPSIMOTO
0eCKOHEeUHOTro TPOBOZA C TOKOM C TIOMOILbIO TeOPeMbl O IMPKYJISL[UU
BEKTOpa MHJYKIIWH.

OIIK-3.Y.1

50

PaccuuTaiiTe abCO/IIOTHBIA TIOKa3aTelb TIPE/IOMJIEHUSI CPefbl, eC/iu

CKOPOCTb PaCrpoCTpaHeHust CBeTa B Hell cocrassisiet 2-10° m/c.

OIIK-3.Y.1

51

OueHuTe CUTyalMIO: He3apshDKeHHbIM  Lie/TbHOMeTa/yIMyeCcKuii — 11ap
TOMECTH/IU B OJJHOPOJHOE 3jIeKTpocTaThueckoe rose. Kak pacrpezensitcs
3apsiibl 1 4eMy paBHA HampsDKeHHOCThb TI0Jsi BHYTpH 1apa? OOocHyiTe
OTBeET.

OIIK-3.B.1




52

OneHuTe,  Kak  W3MEHUTCI  OObeMHass  TUIOTHOCTb  JHEPTUU
3JIEKTPOCTaTUUYECKOTO TI0Jisi 3apsUKeHHOTO BO3JYIIIHOTO KOHZEeHCaTopa,
OTK/TFOUEHHOTO OT HWCTOYHHKA, TPU YMEHBIIEHWU PaCCTOSTHUS MEXIy
o0K/ajKamMu B 2 pasa.

OIIK-3.B.1

53

Uccnepyiite 3aBUCMMOCTb  MOLJHOCTH, BbIJe/IIEMOM Ha BHELIHEM
COTIPOTHB/IEHUM 3aMKHYTOU 1|eNH, OT BEJWYMHBI 3TOTO COMPOTUBJIEHUSI.
BbiBesiiTe yc/i0BUe Bblle/IeHUs MAKCUMa/IbHOW MOLTHOCTH.

OIIK-3.B.1

54

OI_IeHI/ITe B/IMIHWE BHYTDEHHETO COIIPOTHBJ/IEHUA MCTOUHMKA HA TOYHOCTb
HU3MEDPEHUST  HAIIpsDKeHUsT Hd  Harpyske C  I[IOMOINBKO  ped/IbHOr'o
HN3MEPUTE/JIBHOT'O BOJIBTMETPd.

OIIK-3.B.1

55

Hpe,[[]'IO)KI/ITe METOJ, SKCIIepUMEHTa/IbHOI'0 OripeaejieHud yAe/JIbHOI'o
COIIpOTHUBJ/IEHHUA MeTa/1JInyeCcKoro IMMPOBOJHHKA nu oneHure ero
MHCTPYMEHTA/IBHYI0 1 OTHOCHUTEJ/IbHYIO TMOTr'pelHOCTH.

OIIK-3.B.1

56

OueHuTe B/IMsIHYE LIYHTUPYIOLEr0 CONPOTUB/IEHUS Ha MpeJe/sl U3MepeHHst
amriepMeTpa. PaccuuTaiiTe COIMpOTHB/IEHHE IITyHTa, HEOOXOAUMOro st
pacuvpeHnus npegesia usMmeperus B 10 pas.

OIIK-3.B.1

57

OrueHuTe, Kak M3MEHATCS IOKa3aHWsl TajJbBaHOMETPA, MOAKIIOYEHHOT0 K
TIPOBOJIOUHOM paMKe, eC/IM PaMKy OBICTPO BBITSIHYTH M3 3a30pa CHJIbHOTO
MIOCTOSTHHOT'O MarHUTa.

OIIK-3.B.1

58

OtienuTe paboTy, KOTOPYH) HEOOXOJWUMO COBEPIIUTHh BHEITHWM CHIIaM,
yToObI BBLITALUTH JAWAMarHUTHBIA CTep)KeHb W3 MAarHUTHOTO TI0Jist
KaTYLIKH C TOKOM.

OIIK-3.B.1

59

[Tpegnoxkute MeTos, OOpPpObBI C BUXPEBBLIMM  TOKAMU
MarHUTOIIPOBO/IaX ~ TPaHC(HOPMATOPOB U OLIEHUTe
TIPUMEHEeHUsI IIMXTOBAaHHbIX (HAaOOPHBIX) CEPJEUHUKOB.

dyko B
3¢ heKTUBHOCTh

OIIK-3.B.1

60

OueHuTe 3HEPIUI0 MAarHUTHOTO T0JIs1 COJIEHOM/ja MHAYKTUBHOCTHIO 0,5 I'H,
10 KOTOPOMY IpoTekaeT TOK 4 A. Kak U3MEeHUTCS 3Ta IHeprus, ecjiv CULy
TOKA YBEJIMUUTH BJIBOE?

OIIK-3.B.1

61

[MpoaHanu3upyiiTe rpa@uk MeTau Tructepesuca geppoMarHeTvka. Kakum
obpa3oM TUIONIQ[b TeETAU CBsi3aHa C TeIJIOBLIMU TIOTepsSIMHA  TIpH
repeMarHUYMBaHUM 00pasija rmepeMeHHbIM TOKOM?

OIIK-3.B.1

62

OrieHuTe paZinyChl KPUBU3HBI TPAe€KTOPHM asb(ha-uacTUI[bl W TPOTOHA,
B/IETAIOIUX B OZIHOPO/JHOE MArHUTHOE TI0JIe C OZIMHAKOBBIMU CKOPOCTSIMU
NepreHINKY/ISPHO  BEKTOPY MWHAYKIMKM. Kakasg uYacTWIla  OMMIIET
OKDY’KHOCTh 00JIbIIIeTO paguyca?

OIIK-3.B.1

63

OtleHrTe MUHHUMAJIbHYO TOJIUHY MTPO3pauHoi rieHKu (n=1,4) Ha cTek/ie
(n=1,5), Heobxomumyto 1y 3ddekta "MPOCBETIeHUs ONTUKUA' /ISt
3e/IeHOr0 CBeTa C JI/IMHOM BosIHbI 550 HM MPY HOPMaJIbHOM Ma/leHUH.

OIIK-3.B.1

64

[TpesnoxkuTe MeTOZ 3KCIIePUMEHTabHOIO W3MepeHWs [JIMHbI CBETOBOM
BOJIHBI ~ HEW3BECTHOTO  MCTOYHMKA C  TIOMOIIbIO  TPO3payHOMU
JU(pPaKLMOHHOW pellIeTKU W OLeHUTe MHCTPYMeHTasbHble MOTPelIHOCTU
MeTo/a.

OIIK-3.B.1

65

Uccnenyiite, Kak KOJMUeCTBEHHO W3MEHUTCS KapThHa Audpakiyu
®payHrodepa Ha 0/HOH 11je/M (IIMPHHA LIeHTpaJbHOTO MaKCUMyMa), ec/iv
IIMPUHY 11[eJId YBeJIMUMUTD B 2 pa3a.

OIIK-3.B.1

66

OrjeHUTe  pa3peliaroIy0  CrOCOOHOCTh  AU(PaKIMOHHONW  pelleTKH
mmpuHoit 3 cM, umeroiedt 300 wTpuxoB Ha 1 MM, B AWU(PaAKLIMOHHOM
CIeKTpe BTOPOro MOpsiiKa.

OIIK-3.B.1

67

[MpoaHanu3upyiiTe BAUSHUE ONTHYECKH aKTUBHOTO BellleCTBA Ha
TIPOXO/SIINNA T/IOCKOTMOSIPU30BaHHbIN CBeT. Kak OLleHUTh KOHL|eHTpaL1I0
pacTBOpa caxapa C MOMOILbI0 NoJsipUuMeTpa?

OIIK-3.B.1




Ouenure, mox Kakum yrjiom ConHLe [JO/DKHO HaxXOAUThCS Haf
68 | ropu3oHTOM, uTOOBLI COJIHEUHBLIM CBeT, OTpa)KeHHBIM OT moBepxHocTu | OITK-3.B.1
CIIOKOMHOTO BozioeMa (n=1,33), ObUT MAaKCMMa/IbHO TIOJISIPU30BaH.

Uccnenyiite  ¢du3uueckoe  siBjieHWe  AMCTIEPCUU. [TpensioxuTe
SKCIIePUMEHTATbHBIM C1oco0 HabMoeHrsT CIUIOIIHOTO CIieKTpa 0esioro
CBeTa C WCIIO/b30BAHUEM CTEK/ISTHHOM TMPHU3Mbl M YKa)KUTE TPUUUHY
OTKJIOHEHUS TyUen.

69 OIIK-3.B.1

OueHuTe cMellleHHe WHTep(epeHLMOHHBIX [10JI0C B KJIaCCUYeCKOM OIIbITe
70 | FOHra, ecimu Ha MOyTH OJHOrO U3 Jydyed Tmnomectuth TOHKYH0 | OIIK-3.B.1
IJIOCKONApa/uIe/IbHYI0 CTEK/ITHHYIO IJIACTUHKY.

Ouenure BemnuuHy O/1C Xomia, BO3HUKAOIIYO B MOTYIIPOBOJHUKOBOM
I/IaCTUHE, TOMELeHHOM B IOlepeyHoe MarHWTHOe Toje. YKaxuTe, OT
KaKiX TeOMeTpUYeCKMX U 3/1eKTPOpHU3MUeCKHX TapaMeTpoOB MaTepHasa
OHa 3aBUCHT.

71 OIIK-3.B.1

[IpoaHanu3upyiTe yCI0BUSI BO3HUMKHOBEHHUSl T[IOJIHOTO BHYTPEHHEro
72 | orpaxkeHus. OueHnTe npefesbHBIM yroJ /s rpaHuLbl pasgena "crekno- | OIIK-3.B.1
B03/1yx" (MOKa3aresib MpesioMJIeHusl CTeK/Ia MPUHSTSH 1,5).

[Tpeasio>kuTe MeTO/ 3all[UThl YYBCTBUTEIbHBIX 3JIEKTPOHHBIX MPUOOPOB OT
73 | BHELIHUX TOCTOSTHHBIX MarHUTHBIX MOJIeN C MCIoJb30BaHueM 3aMKHyThIX | OITK-3.B.1
9KPAHOB M3 MarHUTOMSITKMX (peppOMarHeTHKOB.

OreHrTe, KaK U3MEHUTCS eMKOCTh IIJIOCKOI0 BO3ZYIIHOIO KOH/IeHCaTopa,
74 | ecmd MeXZAy ero IulaCTUHaMM BCTaBUThH MeTa/yinueckyro 1uiactuHy | OIIK-3.B.1
TOJILMHOMN, paBHOW OJJHOW TPeTH PACCTOSIHUSI MeXKAY 0OK/IaKaMH.

Wccnepyiite 0GanaHC SHEPrUd B 37eKTPUUECKOW 1[eTH, COZep Kalei
75 | ucrounuk J/[C, KaTylIKy WHAYKTUBHOCTU U aKTUBHOE COMpoTuB/eHue, B | OIIK-3.B.1
Haya/ibHbI MOMEHT T0CJIe 3aMbIKaHUs1 KJIt0ua.

[TepeueHsb TeM [i7is BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU pabOoThI TIpe/iCTaB/IeHbI B
Tabnumie 17.

Tabsura 17 — TlepeyeHb TeM [ijisi BBITIOJIHEHHSI KYPCOBOTO TIPOEKTa / KYpPCOBOM paboThI

[TpuMepHbIii MepeueHb TeM [i/is1 BBIMOHEHHSI KyPCOBOT'O MPOeKTa/ KypCOBOU

Ne i/t
paboTHI

YueOHBIM IJIAHOM He MpelyCMOTPEHO

Bompocekl  A/is1  TIpOBe/IeHUs] TIPOMEXKYTOUHOM aTTeCcTallid B BHJE TECTUPOBAHUS
ripe/icTaB/ieHbl B Tabsuie 18.

Tabsmija 18 — IpuMepHbIii TIepeueHb BOIIPOCOB IJisi TECTOB

Ne . Kop
[TpuMepHbIii epeueHb BOMPOCOB [ TECTOB
n/n WHJIMKaTopa

Kakasi OyzeT TpaeKTOpusi y 4YaCTHLbI, [BIKYL[EMCS paBHOMEPHO C
TIOCTOSIHHBIM TI0 BeJTUYMHE YCKOPEHUEM.

1) IIpsimast muHUA

1 | 2) Jluawus c meperubom OIlK-3.Y.1
3) ITapabosa

4) OKpY>KHOCTh
Otsert: 4




Omnpenenvre, Kakas U3 TIpe/CTaBJeHHbIX (U3NUECKUX BeIUUMH HMeeT
e/IMHHULly U3MEPEeHus], COBMA/IAI0IIYI0 C eJUHULIEN 3MepPEeHUSs CUJIBI.

1) Umnynisc

2) YckopeHue

3) Bec

4) YrnoBasi CKOPOCTb

Otsert: 3

OIlK-5.3.1

Yro npou3oiET rocse abCoMOTHO HEYTPYToro yjapa YacTHULl MacCaMu m;
= 4m, U C KUHeTUUeCKUMU 3Heprusimu T, = 6T,. Yactuua ¢ maccoi m,
[iBArazach BIpaBO, a yYaCTULla C Maccod m, — HaBCTpeuy 4YacTuie C
Maccou m;.

1) Yactuiiel OyAyT ABUTaThCS BIIPABO

2) Eaunas yactuiia OyJieT ABUraThCsl BJIEBO

3) UacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTaThCS B IPOTHUBOIO/IOXKHBIE CTOPOHBI

Ortser: 2

OIIK-3.Y.1

[TpoaHanu3upyiiTe, KaKoi OTBET SIBJ/IIeTCS NMPABU/IbHBIM Ha BOMpOC: «Yemy
paBHa CyMMa BHYTPEHHUX CWJ, [JeHCTBYIOIIUX MEXy TejJaMu 3aMKHYTOW
MeXaHWYeCKOW CUCTEMBI?»

1) VI3MeHeHUIO SHEPTHUH CUCTeMbI

2) Hymo

3) i3MeHeHuI0 UMITy/IbCa CUCTEMBbI

4) Y CKOpeHHIO LIeHTpa MacC CUCTEeMbI

Otser: 2

OIIK-3.B.1

Uro mnpousoiieT C MOMEHTOM WHEpLWM CBHUHLIOBOIO LWIMHApA
OTHOCUTENTbHO OCH, COBMAJAloIleldl C ero TeoMeTpUYecKOl OChbiO
CUMMEeTPUH, eC/IU LIWINHAP CIUIIOLUTD B JUCK?

1) He uameHurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HY/IIO

Otser: 2

OIIK-3.B.1

YKakdTe BepHyH 3allMChb YpaBHeHHsI [JMHaMUK{ BpalljaTeJbHOro
JBYDKEHUSI.

HM=Jo

2)e=M/]

3)M=L-w?

4) L = r-p-sina

Ortser: 2

OIIK-5.3.1

YKakuTe, yeMy paBeH MOMEHT WHEpILIMH TOHKOTO oOpyuya Maccod m u
pazauycar.

1)J=m-1%12

2)J=mr1%2

3)J=m-1?%3

4)J =m-r?

Otsert: 4

OIIK-5.3.1




Beibepure (¢pa3y, COOTBETCTBYIOIIYIO TIe€pBOMY 3akoHy HproTOHa:
«[1epBsIii 3aKoH Hbl0TOHA yTBepXKJaeT...»
1) ®akT cyijecTBoBaHUS aOCOMIOTHOTO [BMXKEHUS

8 | 2) CyiiecTBoBaHMe UHEPLIMA/IbHBIX CUCTEM OTCUETa OIIK-5.3.1
3) daxkT cy1ecTBOBaHUS HeMHepLMaAbHbIX CUCTeM OTCUéTa
4) ®akT CyLeCTBOBaHUs MPUHLIUIIA OTHOCUTENILHOCTU ["anues
Ortser: 2
PaccuuraiiTe BelMUYMHY MOAY/IS MaKCHMMalbHOM Be/MYUHBI YCKOPEHUs
TOYKH, ABW)KEHHE KOTOPOU OMUCHIBAETCS YpaBHEHHEM X = 3C0s(2t — 1) CM.
1) 12 m/c?
9 |2)3wm/c? OIlK-5.3.1
3) 7 m/c?
4) 9 m/c?
Ortser: 1
Beibepure ¢opmMysy, OmNpefieNsIOIyI0 BeJUUMHY (a30BOM CKOPOCTH
BOJIHBI.
Duv=wk
10 [ 2)v=k-v OIlK-3.Y.1
3v=kA
4Hv=wk
OtBert: 4
PaccuuTaiiTe, yeMy paBHa paboTa KOHCEPBAaTHMBHOW CHJIbI TI0 3aMKHYTOMN
TpaeKTopuH (110 Toukam 1, 2, 3 u 1).
1) 3aBUCHT OT yObUIM TIOTEHLIMATLHOW SHEPTUn
11 | 2) [IponoprroHasbHa NpUpAaLLeHUI0 KUHETUYeCKOW SHeprun OIIK-5.3.1
3) PaBHa HyJt0
4) 3aBUCUT OT CKOPOCTH ABWKEHUSsI
Otsert: 3
Kakass 13 mepeurcrieHHbIX (HM3MYeCKUX BeIUYMH HMeeT pa3MepHOCTh
(xkr-m)/c??
1) MomeHT cubl
12 | 2) MoMeHT uHepLyr OIIK-5.3.1
3) MoMeHT uMITyJibCa
4) Cuna
OtBert: 4
Korja TaHreHijuasibHOe YCKOpeHUe paBHO HYJII0, @ HOpMasibHOe yCKOpeHHe
MIOCTOSTHHO, TO TaKoe /IBW)KeHHe Ha3bIBaeTCs ...
1) PaBHOMepHBIM KPUBOJIMHEUHBIM
13 | 2) PaBHOMEpHBIM NPSIMOTMHEHHBIM OIIK-5.3.1
3) PaBHOYCKOpEHHBIM NPSIMOJIMHEWHBIM
4) PaBHOMepHBIM BpalljeHeM
Otsert: 4
Bribepute mpaBuibHBIN OTBeT. Kak M3MeHsieTCs MOJY/b CKOPOCTH TIpH
TMIPSIMOJIVHENHOM JIBW)KEHUH, eC/IA 3aBUCHMOCTh TMPOM/IEHHOTO TeloM IyTH
OT BpEMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?
14 | 1) Yoeimaer OIK-5.3.1

2) IlpoxoauT uepe3 MUHUMYM
3) Bospacraer

4) OcTaéTcs MOCTOSIHHBIM
Otsert: 3




15

Kak Bbrunc/isieTcss MOMEHT WHEpPLIMK MaTepuaabHOU TOUKH?
1)J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J =m-?

OrtBeT: 4

OIIK-3.Y.1

16

Kak cOOTHOCATCA MOMEHTHI UHepLMK AUCKA Ja ¥ nuiuHzApa Ju, KoTopble
VIMEeIOT paBHble MacChl U paJjuyChbl?

1) Jno =i

2)Jo > i

3)Jp>2-Jy

4)Jn > Juy/2

Otsert: 1

OIlK-5.3.1

17

Hatlizute oTHOIeHMe Tipon3Be/ieHHBIX paboT (A,/A,), ecnu 1Ba JUCKa C
paBHbIMU MaccamMu U paauycamu R; u R, (R; = 2R,) packpyuuBaroT u3
COCTOSIHUS TIOKOS$1 10 OJJUHAKOBBIX YTIOBbIX CKOPOCTEM.

N1

2)3

3)4

4)5

Ortser: 3

OIIK-3.Y.1

18

Kakoli yuéHblii co3zan crieliuaibHy0 Teoputo oTHocutenbHocTu (CTO)?
1) l'anuneit

2) DUHIITeHH

3) JlopeHyg

4) Bop

OrtgerT: 2

OIIK-3.Y.1

19

Bribepute ypaBHeHHe, OMUCHIBAOIee TapMOHUYECKHe KoyieOaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

OtBer: 2

OIlK-5.3.1

20

[Ipoananu3upyiTe, TMpu KakOM YCJOBMM B CHUCTeMe, COBEpLIAoLIen
BBIHY)K/IeHHble KojebaHusi, Oyzer Habmozatbcs pe3oHaHC (©, —
coOCTBeHHasl UaCTOTa, ( — YaCTOTA BBIHY>K/JAFOIIIeH CHUIbI)?

1) o>>w,

2) 0> w,

3) o=,

4) o <<,

Ortser: 3

OIIK-5.3.1

21

Bribepurte, Kakas (hu3nueckass BeJTMUMHA U3MEHSIETCS TI0[] BO3/IeMCTBHEM
CWJIbI Ha TeJIO COTJIaCHO BTOPOMY 3aKOHY HbroToHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT WHepLuu

Otser: 2

OIIK-5.3.1




22

Bribepute, B Kakoil cucTeMe Tesl TIOJHBI MOMEHT HMMITy/IbCa OCTaeTCst
MOCTOSTHHBIM.

1) 3amkHyTOM

2) HezaMKHYyTOH, T/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIHO

3) He3amMkHyTOH, Ile CcyMMa MOMEHTOB BHELLIHUX CUJI TIOCTOSTHHA

4) He3aMKHYyTOM

Otsert: 1

OIlK-5.3.1

23

Ykaxure, paboTa Kakol U3 TIepeUMCIeHHBIX CWJI paBHa HY/IHO TIpU
3aMKHYTOU TPaeKTOPUM JIBWKEHUS Tesla.

1) Bsi3koro TpeHust

2) Cunbl TpeHUs1 KaueHUst

3) TsaroreHus

4) Cusbl TpeHUs CKOJTbKeHUSsI

Otser: 3

OIIK-5.3.1

24

Yemy paBHa BeJIMUMHA yYCKOPEHUsI CBOOO/IHOTO TIaZieHUsT g Ha BBICOTe Ha[|
TIOBEPXHOCTBIO 3eM/M, paBHOM paguycy 3eman? BemuuuHy g BO/IM3M
MOBEPXHOCTU 3eMJ/IM NPUHSAThL 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?

Ortser: 2

OIIK-5.3.1

25

[TpoaHanu3upyliTe, KaK U3MEHUTCS TIepUOJ, KojeOaHU MaTeMaTHueCcKoro
MasiTHHKa, eC/I1 JIJIMHY ero rojiBeca yBeJIWuuTh B 9 pa3, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YmeHbIIMTCA B 4 pasa

Otsert: 1

OIIK-3.Y.1

26

OueHuTe 3/71€KTPOEMKOCTb IUIOCKOIO BO3AYIIHOIO KOHZEHCATopa, eciu
paccTosiHHe MeXX/ly ero oOK/afiKkaMH YBelU4rTh B 9 pa3, a 00/1acTb MeXay
00KJIa/IKaM¥ 3a/IUTh JUCTUJTMPOBAHHOM BOZOM (€ = 81).

1) YMeHbmtcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuuTcs B 9 pa3

4) YBenuuutcs B 12 pa3

Ortser: 3

OIIK-3.Y.1

27

HazoBute BelljecTBa, KOTOpPble TMPU OOBIYHBIX YCIOBHUSIX TMPAKTUYECKU He
MIPOBOJAT 37IeKTPUUECKUM TOK.

1) IIpoBogHUKYK

2) [TonynpoBoAHUKM

3) [TnaTuHa

4) Iv3neKTpUKH

Otsert: 4

OIIK-3.B.1

28

Kak HampaB/ieHbl CU/IOBbIE JIMHUW HaMNpPSDKEHHOCTU 3J1eKTPOCTaTUYeCKOro
T10J1s1, CO3/JaHHOT'0 TOUEeUHBIM OTpHUL{aTe/IbHbIM 3apsioM?

1) 3akpyumuBarOTCsi BOKPYT 3apsijja

2) K zapsiny

3) 3aKpyuMBarOTCs1 BOKPYT 3apsifia [0 YaCOBOMW CTPeJIKe

4) 3aKpyuMBarOTCS1 BOKPYT 3apsi/Jja MPOTUB YaCOBOW CTPEIKH

Otser: 2

OIIK-3.B.1




29

MokeT /i1 YacTHIla UMETh 3apsifi, BeJIMUMHA KOTOporo B 1,5 pa3a Gosbliie
3/IeMeHTapHOro 3apsiia?

1) Moxet

2) Het, He MoxkeT

3) MoxkeT, HO TO/IBKO eC/H 3apsif, OTPULIaTe/IbHbINA

4) MokeT, HO TOMbKO eC/1 3apsi[| TI0JI0KUTEIbHBIN

Otser: 2

OIlK-5.3.1

30

UeMy paBeH MOTeHLMa 3/1eEKTPUUECKOTO MOJIs?

1) IToTeHLMaIBHOW 3HEPrHMM €JUHWUYHOIO TOJIOKUTE/NBHOIO 3apsja Win
OTHOLLIEHUIO NTOTeHLMalbHOW SHEPTUH K 3apsy

2) Pabote cui ToisA MO TIEPEMEIEHUI0 eAWHUYHOTO T0JI0XKUTETHHOTO
3apsijia U3 JaHHOW TOYKH 110J151 B 6eCKOHEUHOCTh

3) Cune, felcTBYyIOLLeH Ha 3apsi/|, IOMeLeHHbIN B JaHHYH0 TOUKY [0

4) KuHeTnueckou >3Hepruv MnpoOHOrO TOUEYHOTO eAVHWYHOTO 3apsiia B
JJaHHOM TOUKe TOJIst

Ortser: 2

OIIK-3.B.1

31

Harnummre dhopmyny 3akoHa Oma B fuddepeHiranbHOM Gopme.
)R=UN

2) R = Q/I2-At

3)j=0E

AR =P/

Otsert: 3

OIIK-3.B.1

32

HaiifuTe npaBuibHOe Ha3BaHUe /i BEKTOPHOUW CU/IOBOM XapaKTepUCTUKH
3/1eKTPOCTATUYeCKOTO TOJIS.

1) IMoTenuman

2) HarpsbkeHHOCTh

3) Unpykuys

4) 3apsn

OtBer: 2

OIIK-5.3.1

33

OueHuTe, KaKk M3MEHWUTCSl CHjla 3J1IeKTPOCTaTUYeCKOro B3aUMOJENCTBUS
JBYX TOYEUHbIX 3apsiioB, eC/M OJWH W3 HUX YMeHbUIUTb B 4 pasa, a
paccTosiHMe MeX/ly HUMHU YMEHBLIUTh B 2 pasa.

1) Ymenbmrcd B 8 pas

2) YMmeHbIIWTCS B 2 pasa

3) YmenbluunTcs B 16 pa3

4) He usmeHuTCs

Otsert: 4

OIIK-5.3.1

34

Ouenure, Kak 3aBUCUT 3JIeKTpUUYeCKas IPOBOAUMOCTb IIPOBOJHMKA OT
TIPUIO’KEHHOW K HeEMY pa3HOCTH MOTEHLUAJIOB.

1) Ilpsamo nponopLyoHaNIbHO

2) Ilponop1iMoHaabHO CTENeHU OT pa3HOCTH MOTEHLUA/I0B

3) [IponopioHanbHO KBaApary

4) He 3aBucur

Otsert: 4

OIIK-5.3.1

35

YKakuTe (QU3MUECKYI0 BeJMYMHY, KOTOpasi HUMeeT Ty J’Ke eJWHHULY
V3MepeHHs], UTO U HalpsDKeHue.

1) HanpspkeHHOCTD

2) [IpoBoAMMOCTB

3) 34C

4) ConpoTuBeHHe

Otser: 3

OIIK-5.3.1




Kak Ha3bIBaeTcsi BeJIMUuMHA HaMPsyKeHHOCTH TI0JIs, eC/IM HaMarHWYeHHOCTh
(eppoMarHeTrka obpaiijaeTcsi B Hy/Ib U HalpsiKeHHOCTh TI0/Is1 HarpaByieHa
TPOTHBOIIOJIOXKHO T0JTH0, BbI3BaBIlIeMy HAMarHUUMBaHUe?

1) I'ucrepesricoMm

36 N N OIlK-5.3.1
2) KospuutuBHOM cunou
3) [Monsipuzaijueii
4) MarHuToABIWXKYLLeN CUNIOU
Ortser: 2
OrleHuTe, 10 KaKOW TpaeKTOpud OyJeT [JBUTAaThbC B MarHUTHOM IIOJIe
yacTulla, JeTsilas C MMOCTOSTHHOM CKOPOCTBbIO BJOJIb JUHWUNA MarHUTHOU
WHAYKLUU?
37 | 1) Oxpyxmocts OITK-5.3.1
2) Ilpsamas
3) OBasnoup
4) Snnurc
Ortser: 2
B kakux euHUIIaX U3MepPsSIeTCsl HAalpsHKeHHOCTh 3/IeKTPUYeCKOro MoJsi?
1) A/m
2) B/m
38 3) Kn OIIK-3.B.1
4) Tn
Otser: 2
YcTaHOBUTE COOTBETCTBUE MeXKJYy MarepuajioM TIPOBOJHMKA U €ro
3/1eKTPONPOBO/JHOCTHIO:
Marepuan DneKTpoIipoBoaHOCTE (0, 1/(OM:-cM
39 A) Metann 1) >10£5 - Eo—loﬂ e : OIIK-5.3.1
B) IToaynpoBOJHHUK 2)10719-103
B) [InaneKTpUK 3) 104 - 106
OtBeT: 1-B,2-5,3-A
OueHuTe, KaK COOTHOCSITCS YIJIbI [TaJileHUs O U OTpa)keHusl () cBeTa?
Da>>e
4 [Do>@ OIK-3..1
a=¢
Ha<e
Otsert: 3
[TpoaHanu3upyiite, yeMy paBeH aOCO/MIOTHBIA TIOKa3aTe/lb TPeIOM/IeHUs
cpeiibl C [W3JEKTPUUEeCKOW TIPOHULIAEMOCTbI0 € = 16 W MarHUTHOU
TIPOHULIAEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-5.3.1
3)4
4) 1/16
Otsert: 3
YKaxkuTe siBlleHUe, KOTOpoe UMeHyeTCsl UHTep(epeHLell BOIH?
1) OrubanHuie BoJIHAMU TIPEMSTCTBUN
2) HanoxxeHue ApyT Ha pyra BOJIH, UAYIIMX OT KOT€PEHTHbIX NCTOUHUKOB
42 | 3) OTK/I0HeHMe BOJIH OT IepBOHAYaIbHOT0 Harpas/ieHus pacripoctpadenus | OITK-5.3.1

TIpU 1iepexo/ie U3 OAHOM Cpefibl B APYTYIO
4) 3aBUCUMOCTD (Pa30BOM CKOPOCTH OT [JTMHBI BOJIHBI
Otser: 2




43

[TpoaHanu3upyiTe, KaKUM [JJO/DKEH OBITb YToJl TaZieHHsi CBETOBOTO JIyya,
YTOOBI OTPA’KEHHBIM JTyU COCTaBJISIT C TIaZiaromyuM yrout 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIlK-5.3.1

44

OueHuUTe ONTUUECKYIO JAWHY NMyTW L M3 OJHOW TOUKU B APYIYIO, €Cu
pacCcTosiHUe MeXXJy JBYMsI TOUKaMH MPO3PayHOU [TU3JEKTPUUECKOU CpeJbl
S =4 m. [1okaszaresib npejioM/ieHUs cpefbl n = 1,5.

1)5w™m

2)6m

3)7Mm

4)11m

Otser: 2

OIIK-3.Y.1

45

[nisi oObsICHEHUs] KAKOTO $IBJIEHHUST MOKET OBITh MCIT0/Ib30BaH MPUHLIUTI
Iotirenca-®penens?

1) KorepeHTHOCTh

2) Mudpakiys

3) [Monsipuzaiius

4) KopnycKy/sipHO-BO/THOBOM 1yan3m

Otser: 2

OIIK-5.3.1

46

[TpoaHanu3upyiiTe, ueMy paBeH TepPUO/, PellieTKH, Korja AudpakiMoHHas
pemetka coepXut 200 [ITPUXOB HA MUUTUMETP.

1) 100 mxm

2) 500 MKM

3) 200 MKkm

4) 5 MKM

OtBert: 4

OIIK-3.Y.1

47

[TpoaHanusupyiiTe = MUHTEHCUBHOCTb  CBeTa IIpU  HUHTepdepeHLH
OJJMHAKOBBbIX BOJH C WHTEHCHUBHOCTBHIO | OT KOTepeHTHBIX MCTOUHUKOB B
TOUKe, B KOTOpPOM pa3HOCTh (a3 paBHa 2-m-N (N =10, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

OIIK-3.Y.1

48

Yro w3 TIepeurCcIeHHOTO SIBJISIeTCS OCOOEHHOCTBIO CHJIOBBIX JIUHUMN
MarHuTHOrO T10JIsT?

1) CusioBble TMHUM MarHUTHOT'O TI0JIs1 BCET/la 3aMKHY Thie

2) MarHutHble CWIOBble JIMHMM HAUMHAKOTCA Ha MarHUTHBIX U
3aKaHUMBAIOTCS Ha 3/IEKTPUUECKUX 3apsiiax

3) MarHuTHble CWJIOBble JIMHAM HAYMHAIOTCSA U 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CWIOBble JIMHUM HAUWHAIOTCS M 3aKaHUMBAKOTCS Ha
3/1IeKTPUYeCKUX 3apsifiax

OtBeT: 1

OIlK-5.3.1




CpenaiiTe BbIBOJ, KakOoW TeOMeTpUUeCKOM (UIypold MOXKHO OMNMCaTh
TPaeKTODUIO [JBW)KEHUS 3apsPKeHHOW UacTHLbl, JBUTAIOLLENCS 0[]
HeKoTOopbIM yriioM (0° < a < 90°) K IMHKUAM MarHUTHOM UHAYKILWU.

1) OKpy>KHOCTb

49 2) MapaGona OIlK-3.Y.1
3) I'uriepbosna
4) Cninpanb
Otsert: 4
OueHuTe CTereHb ToOJsipu3alivii P cBeTa, ec/i CBeT TpeCTaBsieT co00i
CMeCh eCTeCTBeHHOI'0 CBeTa C IUIOCKOIO/ISIpU30BaHHBIM. VIHTeHCHMBHOCTD
TMOJIIPU30BaHHOrO CBeTa B JIyuye paBHA WHTEHCHMBHOCTU €CTeCTBEHHOIO
CBeTa.
50 | 1)25% OIIK-3.B.1
2) 35%
3) 50%
4) 75%
Ortser: 3
PaccuuTaiiTe mokasaresnb MpeioOM/IeHUs BelljeCTBa, €C/Id CKOPOCTb CBeTa
IIpY Tlepexo/ie Jiyya U3 BO3/lyXa B HEKOTOpOe BellleCTBO YMEeHbIIW/Iach Ha
20%.
1)1,2
51 2)1.25 OIIK-5.3.1
3)0,2
4) 2,2
Otser: 2
PaccuuTaiiTe yroa Mexay ONTHUECKMMM OCSMM I[oJisipU3aTtopa |
aHaiu3aropa. [lpy NpoXoXKAeHUM CKpeleHHbIX Mo/sgpu3aropa U
aHa/jM3aTopa MHTeHCUBHOCTb CBeTa YMEHBIIWIAch B 4 pasa.
1) 60°
52 2) 450 OIIK-3.B.1
3) 30°
4) 90°
OtBer: 2
[Tpoananu3supymTe, Kak U3MEHUTCS BeJMYMHA MAarHATHOW WHAYKLIMKA Ha
OCH [JJIMHHOTO COJIEHOWJA, eC/M TOK B HEM YBeJuuuTb B 4 pasa, a
[IJIOTHOCTb HAMOTKYA BUTKOB YMEHBIIUTh B 2 pa3a?
53 1) YBenuuurcs B 2 pasa OIMK-3.B.1
2) YBenuuuTcs B 9 pa3
3) YmenbluuTcs B 9 pa3
4) YMeHbIIUTCS B 3 pasa
OtBeT: 1
YKakuTe, Kakoe TeJlo SB/seTCs abCOFOTHO YepPHBIM TeJIOM.
1) IorsowjaeT Bce najaroliee Ha HETO U3TyUEHUEe
54 2) OTpaxkaeT Bce majaroliee Ha Hero u3ayueHye OIK-3.Y 1

3) N3nyuaeT B peHTreHOBCKOM /iaria3oHe
4) VIanyuaeT B BUJMMOM JiMaria3oHe
OtBeT: 1
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Y Kakoro 13 Ten oTpakaresibHasi CIOCOOHOCTE O/113Ka K HYJ/TI0?
1) IIpo3pauHoro

2) 3epKanbHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-3.Y.1

56

OueHnTe, BO CKOJILKO pa3 yBeJWUYWIaCch >SHEpPreThueckasi CBETUMOCThb
abCoTFOTHO UepHOTO Tejia MpH ero Harpeeanuu ¢ T; = 1000 K go T, = 3000
K.

1) B 72 pa3a

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-3.¥Y.1

57

Beibepute, kakasi ¢opmysia Hanbosee TOYHO OIUCHIBAeT CIEKTPAIbHYIO
TUIOTHOCTb SHEPTreTHUeCKOW CBeTUMOCTU abCOJIFOTHO YePHOTO TeJia.

1) ®opmyna ®epmu-/npaka

2) ®opmyna bose-DitHiuTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Ortser: 3

OIlK-5.3.1

58

Kakoe n3nyueHue sBJisseTCsl paBHOBECHBIM?

1) Anbda-, 6eTa-, raMMa-U3TyUeHUs

2) TennoBoe n3nyueHue

3) JlazepHoe u3/iyueHre B BUAUMOM U UH(PPAKpaCHOM /[Maria30Hax
4) TopMO3HO€e PEeHTTeHOBCKOe H3/lyueHne

OtBer: 2

OIlK-5.3.1

59

YKakuTe 3aKOH, KOTODBIA oOmpejesseT TIONOKeHWe MaKCHMMyMa
W3/TyuaTe/lbHOW CIOCOOHOCTH abCOIOTHO UEepHOTO Tesla TpU 3aZaHHOMN
abcomnroTHOM Temmeparype.

1) 3akoH Credana-bosbimana

2) IlepBbiii 3aKoH BrHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-3.B.1

60

Ykaxkute (popmyiy, orpezessitolyi0 SHePTHI0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

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

OrtBeT: 4

OIlK-5.3.1

61

[TpoaHanu3upymnTe, Kak UW3MeHSeTCS CWIa TOKa HAaCBIIEeHUs TpU
(oTos(pdekTe B C/iyuae yMeHbLLIEHHs CBeTOBOIO [TOTOKA Ia/jarolero ceera
TOCTOSIHHOM [J/IHBI BOJIHBI.

1) YmeHnbI1aeTcs

2) CHavasia yMeHbIIaeTCs, 3aTeM yBeJTUUMBaeTCs

3) CHauasia yBe/IMUMBaeTCs], 3aTeM yMeHbIIIaeTCsl

4) CHauasa 0CcTaeTcsl IOCTOSTHHOM, @ 3aTeM YMeHbIIIaeTCsl

Ortser: 1

OIIK-5.3.1




[Ipoananu3upyiite, 4YTO TIPOMU30WJET C KHWHETUYECKOW SHeprueu
(hOTO3/1eKTPOHOB, €C/IH, He MeHsisl UaCTOThI Majalollero CBeTa, YBeIUUUTh
€ro UHTEeHCHMBHOCTH B 2 pasa.

1) YmenbmTCs B 2 pasa

62 2) YBenmuutcs B 4 pasa OTK-5.3.1
3) He usmenuTcs
4) YBenuuurtcs B 2 pasa
Otser: 3
OueHuTe BeMMUMHY KpacHOW rpaHulbl ¢orosddekra (B repuax) aas
KaTo/la, U3roTOBJIEHHOTO U3 BOJb(paMa TOMLMHOW 2 MM. KaTo[ MOKpbIT
cioem okcrga Oapusi. Pabota BbIX0/]a 37IEKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 3B. IlocrosinHas [Tnanka — h = 6,6-10734 [x-c. 3apsij 371eKTpoHa
—e=1,6-10"19 Kn.
63 1) 3,2-10% Iy OIlK-5.3.1
2)4,8-10"5 I'y,
3)4,8:104 I'y
4)4,8:1013 I'y
Ortser: 1
Kakum o6pa3oM 3aBucHT paboTa BbIXO/]a 3/IEKTPOHA C TIOBEPXHOCTH
KaTo/ia U3 KaIMUs OT 4aCTOThI MaZarollero ceera’?
1) IIpsiMo MpoONOPLIMOHAIBHO YacToTe
64 | 2) IIponiopLiOHanbHO yCKOPSIIOLLEMY HaIPSKEHHIO OIK-3.Y.1
3) [IponopioHanbHO KBaZipaTy 4acTOThI
4) He 3aBUCHUT OT UaCTOThI
OtBert: 4
[Tpoananu3upyiite, Oyaet v HabmogaTbCs hoTo3hdeKT, eciu MmIaCTUHKY
U3 jaHTaHa o0/yuaTb cBeTOM C AyIMHOM BosHBI 600 HM? Pabota BbIXOZA
3/IeKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oro3ddekT Bo3MOXKeH, eC/ii KaTo/, HarpeThb A0 TeMriepatypbl 347 K
65 | 2) He O6yger OIIK-3.Y.1
3) ®oTo3¢PeKT BO3MOXKEH, eC/IU [JOTIOJTHUTETLHO TIPUIOXKUTD K TJIaCTUHKE
YCKOPSIIOLLYH0 Pa3HOCTh TIOTEHL[Ma/I0B BeJIMUMHOU He MeHee 1 B
4) ®oT0o3¢deKT BO3MOXKEH C BePOSITHOCTHIO p ~ 0,5
Otser: 2
CpenaiiTe BbIBOJ, O BeJIMUMHE MUHUMA/TLHOTO 00PaTHOTO HATPSDKEHUs], TIPU
KOTOPOM TOTHOCTBIO MpeKpariaeTcs: (OTOTOK. Y C/I0BHe: SHeprusi OTOHOB
paBHa 6,5 3B, a QoTokaToA W3rOTOBAEH W3 JIMTUsA, paboTa BBIXOAA
KOTOpOro cocTasseT 2,5 3B.
66 |1)4B OIlK-3.B.1
2)9B
3)6,5B
4)2,5B
OtBeT: 1
OvneHunTe, BO CKOJIBKO pa3 /laBjieHHe CBeTa, MaJaollero rneprneHAuKyasipHO
u/leaslbHO 3epKaJibHOM TTOBEPXHOCTH, O0JIbIlle [JaB/ieHus CBeTa, Ma/jatolllero
TNepIIeHAUKYJISIPHO WJealbHO YepPHOW ITOBEPXHOCTH.
1)2
67 21 OIlK-5.3.1
3) 1,5
4)3

OtseT: 1




OuleHuTe, OT KakKMX BeIMYMH 3aBUCUT CHU/a CBETOBOTO [IaBIE€HUSI C
KBaHTOBOM TOUKU 3peHMUSI:

A) Yucna OTOHOB B CBETOBOM ITyUKe;

b) OHepruu ¢doToHa;

B) Kosddurmenra otpakeHrsi TOBEPXHOCTH.

68 1A, B OIlK-3.Y¥.1
2)A,5,B
3)5,B
4)A, b
Ortser: 2
[TpoaHanu3upyiTe, B KakKMX 00IaCTSIX CIIeKTpa 3/1€KTPOMAarHUTHBIX BOJIH
BO3MOXKHO Habsmrozenne 3¢dekra KomriroHa.
1) Bugumeli1 iuana3oH
69 | 2) Paguroauana3soH OIIK-3.Y.1
3) TeparepLoBbIi JHara3oH
4) PeHTreHOBCKMI AMana30H U raMMa-Uu3nyueHue
Otsert: 4
Kakum o6pa3om uMItysibC OTOHA CBSI3aH C JTUHOM BOJTHBI?
1) lmmnyibC npsiMo NMPOTOPLIMOHAJIEH JIJIVHE BOJIHBI
2) VimmyibC npsiMO NIPONOPLIMOHAJIEH KBa/|paTy JJIMHbI BOJIHbI
70 | 3) Umrmysbec 06paTHO MPOTOPLIMOHAEH JJTHE BOJTHBI OIIK-3.Y.1
4) ViMny/sbC NpsMO IPOMNOPLIMOHA/EH KOPHIK KBAJpPaTHOMY OT JIJTMHBI
BOJIHBI
Otsert: 3
B Kkakoidi 00/1aCTH CIleKTpa 37€KTPOMAarHUTHOTO W3IYUYeHUs] WMITY/IbC
(oTOHa MMeeT MUHUMa/IbHOE 3HaueHue?
1) NndpakpacHoe usnyueHue
71 | 2) TeparepiioBoe U3nydeHre OIIK-3.B.1
3) PeHTreHoBCKOe U3nyvyeHHe
4) PaguousnyueHue
OtBert: 4
[Tpoananusupyiite, Kakoe U3 MPUBe/JEHHBIX BbICKA3bIBaHW POTUBOPEUNT
KBaHTOBOW TeOpUM CBeTa.
1) 'HTeHCUBHOCTbH CBeTa He 3aBUCHUT OT IJIOTHOCTU MOTOKa (POTOHOB U UX
3Hepruu
2) CBeT MOKET M3/1yyaTbCsl M PaclpOCTPAHATHCS TOABKO OTZeIbHbIMU
72 | nopuyssMU — KBaHTaMU OIIK-3.B.1
3) KaxxoMy M3 KBaHTOBBIX COCTOSIHWM, B KOTOPOM HaxOAWUTCSl aTOMHas
CUCTeMa, COOTBETCTBYET OIpe/ie/IeHHbIM YPOBEHb SHEPryur
4) [lnsg yacTuIbl He MOTYT ObITb OJHOBPEMEHHO TOUYHO H3MepeHbI
KOOP/ZIMHATBI U UMIYJIbC
Otsert: 1
YKakuTe, B ueM 3aK/H04aeTCsl CMbIC/I IIepBOro nocrysaTta bopa.
1) YTBepkzeHue O Cyl[eCTBOBaHMM CTal[MOHAPHBIX COCTOSIHMH, B KOTOPBIX
aTOM He M3/y4aeT U He MOIJIoIlaeT SHepruu
2) Pa3HOCTb 3HepruM JByX CTalMOHApHBIX COCTOSIHUM paBHA SHEpPruu
73 | U3/1y4yaeMoro WM MorjolaeMoro KBaHTa cBeTa OIIK-5.3.1

3) B aTome 3/1€KTPOHBI ABWXKYTCS TI0 0pOUTaM, O/TU3KUM K KPYTOBBIM

4) ATOM COCTOUT W3 TIOJIOXKUTENBHO 3apshKEeHHOTO siipa U OTPULIATE/TbHO
3apsDKeHHBIX 37IeKTPOHOB

OtBeT: 1
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Bribepute, Kakoe W3 TIPUBEJEHHBIX HI)KE BBICKA3bIBAHMI TPAaBH/IBHO
OIMChIBAeT CIIOCOOHOCTH aTOMOB K H3/y4eHUIO U TOTJIOLEHHIO SHEepruu:
«ATOMBI MOTYT ...».

1) [Morsowatk ¥ U3MyyYaTh UL HEKOTOPbIN JUCKPETHBINM HAabOp 3HaUeHU
5Hepruv

2) V3nyyath 1 nor/oiaTh M00yro MOPLUI0 SHepruu

3) M3nyuaTh b0 AUCKPETHBIM HabOp 3HaueHW 3Hepruu, Mrbo 00yro
TIOPLIVIO SHEPrUn

4) N3nmyyats /it00YT0 MOPIMIO SHEPTHH, a TIOTJIOIATh JIUILL HEKOTOPBIN
Ortser: 1

OIIK-5.3.1

75

YKaxkuTe, K KAKOMY [jMaria3oHy U3/1yueHHsi OTHOCSATCS Tiepexo/ibl U3 Cepyuu
banbmepa B atome Bogopoza?

1) TenyioBOe U3nyueHue

2) PeHTreHOBCKOe U3/TyueHHe

3) 'amma-usnyueHue

4) Buaumblii cBeT

Otsert: 4

OIIK-3.Y.1

76

[TpoaHanusupyiite, Kak H3MeHWIachb 5HepPrusi aToMa BOJOpOJa IpHU
M31y4yeHUu UM (OTOHA C AJTMHOM BOMHBI A = 4,86-1077 M?

1) YBenuuusach Ha 4,86 3B

2) Ymenbluvnacs Ha 2,55 3B

3) YMeHblivnach Ha 4,86 3B

4) YBenuuunach Ha 9,72 5B

Ortser: 2

OIIK-5.3.1

77

OrleHUTe Pa3HOCTh SHEPIHMM OCHOBHOTO W BO30Y)KIEHHOTO COCTOSIHUS (B
3B). [laHO: 371eKTPOH B aTOMe Tiepeliiesl U3 BO30Y>KJEeHHOTO COCTOSIHHUS B
OCHOBHOe, U TIPH JAHHOM Tiepexojie TPOM30III0 u3nyueHHe (GOTOHa C
JUTHHOM BOJTHBI 650 HM.

1) 0,4 5B

2)1,9-B

3)1,25B

4) 2,2 5B

OtBer: 2

OIIK-5.3.1

78

YkaxuTe, B uéM 3aK/r04aeTcs rurnoresa ge bpous.

1) JlroOble MMKDPOYACTULBI Hapsily C KOPIYCKYJISIPHBIMH 00/1a/jaf0T
BOJTHOBBIMU CBOKMCTBaMH

2) AToM He MOXeT cofiepkaTh OoJsiee ABYX 37€KTPOHOB, HaXOASIIUXCS B
OJJMHAKOBBIX CTAl[HOHAPHBIX COCTOSHUSIX, OIMpeJe/sieMblX Habopom
yeTbIpex KBaHTOBBIX UMCe

3) OpJHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO  33/]aTh
KOOPZWHATBI U UMITYJIbC MUKPOYACTULIbI

4) DHeprus UCIyCKaeTCsl U MOIJIOIIAeTCsl He HelpepbIBHO, a OT/eNbHbIMU
KBaHTaMU

Otsert: 1

OIIK-5.3.1

79

Bribepute yTBep)kJeHWe, Haubosiee TIPaBUIBHO COOTBETCTBYHOILlee
rurnorese fe bpous.

1) MuKpo4acTHLIbI MOTYT TPOSIB/ISITH BOJIHOBbIE CBOMCTBA

2) DneKTpOMarHUTHbIE BOJIHBI KMEHT CBOMCTBA YaCTHL]

3) ¥Y KaX[|0i yacTULIbI CyL|eCTBYeT aHTUUacTULia

4) finpo aToMa COCTOUT U3 KBapKOB

Ortser: 1

OIIK-3.Y.1
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Paccuurarite fmvHy BOJHBI Aie Bpoins st 3/1eKTpoHa, ABWXKYILErocs: CO
CKOpOCThIO 3,6 Km/c. Macca sekTpoHa me = 9,1-10731 Kr, 3apsi/ 3/1eKTpOHA
e =—1,6-1071° Kn.

1) 1,6 MKkM

2)2,6 m

3) 201 um

4) 3,6 MKM

Otser: 3

OIIK-3.B.1

81

YKa)KuTe KOJMYeCTBO 3HaueHHH, KOTOpble MOKeT TPUHKMMAaTh MarHUTHOE
KBAaHTOBOE UHMCJI0O M TPH JaHHOM 3HAue€HWH OpPOUTAbHOTO KBAHTOBOTO
uyucnaa 1?

N2l+1

2)3l+1

3)1-1

41

OrtseT: 1

OIIK-5.3.1

82

YKakuTe, 4TO Ompeje/isieT IJlaBHOe KBAHTOBOE UMCJ/I0 N?

1) DHepreTHuecKre YPOBHU 3/IeKTPOHA B aTOMe

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

3) IIpoeknuio opbUTATLHOrO MOMEHTa MMITy/IbCa 3/IEKTPOHA Ha 3a/laHHOe
HaripaB/ieHue

4) BennurHy MOMeHTa UMITyJIbCa 3/1eKTPOHA B 33/laHHOM HarpaB/eHUN
Otsert: 1

OIlK-5.3.1

83

YKaxuTe, 4TO orpeze/sieT MarHUTHOe KBaHTOBOE YMCJ/I0 M?

1) OpbuTanpHBIN MeXaHUYeCKHU MOMEHT JIEKTPOHA B aTOMe

2) DHepruro CTalOHaPHOT'O COCTOSTHUS 37IeKTPOHA B aToMe

3) BennurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B 33/laHHOM HarpaB/ieHU!
4) DHepreTuyeckue YPOBHHU 3/IeKTPOHA B aTOMe

Ortser: 3

OIIK-3.Y.1

84

B yects koro Ha3BaH 3(deKT paciijeryieHdsi yPOBHel SHepruu aroma BO
BHeILIHEM 3/IeKTPHUUeCKOM T1oJie?

1) OuiHIITelHA M Ie Xaaca

2) Olrtapka

3) STTUHTrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-5.3.1

85

Kak Ha3bIBalOT JIMHUM B CleKTpe KOMOWHAIL[MOHHOTO paccesHusi C
4aCTOTaMM, MEHBIIMMU YaCTOThI [1aJjarolero ceera?

1) OpaH)XeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMHU CITyTHUKAMU

4) AHTarOHUCTUYECKUMH CITyTHUKaMU

Ortsert: 3

OIIK-5.3.1

86

[MosicHuTe (hr3rUyeCcKUil CMbICT BOJTHOBOM (DYHKLIMU.

1) BonHoBas (pyHK1LMs IPONOPLIMOHA/IbHA SHEPIUU YaCTHUL|bI

2) IlpousBeseHue BOJHOBOM (YHKLUMH Ha KOMILJIEKCHO-CONPSDKEHHOe
BbIp@)KeHHe PaBHO IJIOTHOCTH BEPOSITHOCTH 0OHapy KeHHs UaCTULIbI

3) BonHoBasg ¢yHKUMS 00OpaTHO TPOTMOPLMOHANBHA [JTMHE BOJHBI [ie
Bpoiins

4) BonHoBas QYHKIMsA TIpe/CTaB/sieT COO0OM KWHEMaTW4YeCKWH 3aKOH
JIBIDKEeHUsSI MUKPOUaCTHUIbI X = X(t) B HesiBHOU (hopme

Ortser: 2

OIIK-5.3.1
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Bribepute BepHyt0 (OPMYJTHUPOBKY COOTHOIIEHHSI HeOTpe/eleHHOCTei
IeiizeHbepra.

1) AE-At>h

2) Az-At>h

3) Ap-Am > h

4) Ay-At > h

Ortser: 1

OIlK-5.3.1

88

YKakuTe, Kakue yacTULIbl SIBJISIFOTCS (hepPMUOHaMMU.

1) DnekTpuYecKy 3apsyKeHHbIe YaCTULIbI

2) DJileKTpUYeCKU HeUTpaabHble UaCTHLbI

3) Bce vacTulibl € NOyLIe/IbIM CITUHOM

4) DneKTpUUeCKHy 3apsbDKeHHbIe YaCTHULbI C 1eJIbIM CITMHOM
Otsert: 3

OIIK-5.3.1

89

Kak Ha3biBaeTcsi TBepJoe Teno, Yy KOTOPOrO Ba/ieHTHasi 30Ha TMOJIHOCThbIO
3amo/THeHa, 30Ha TPOBOJMMOCTA — TIOJHOCTBIO CBOOOJHA, a IIMPHWHA
3arpeleHHON 30Hbl Be/JiMKa IO CpPaBHEHWIO C SHepPrue TeryioBOTro
[ BUKEHUsI?

1) ITpoBoAHUK

2) [InaneKTprK

3) [MonynpoBogHUK

4) IIprMecHbI1 OMYIIPOBOAHUK

Otser: 2

OIlK-5.3.1

90

Kakytro pasamepHOCTb uMeeT roctosiHHas [11anka B cucreme CU?
1) Ix-c

2) Ix/c

3) x/m

4) Ix/>B

OTBeT: 1

OIIK-5.3.1

91

OueHuTe, KakoW CMBICJI MMEeT COOTHOLLIEHWEe Heorpe/eleHHOCTeN
[eii3enbepra /i SHEPrUM uacTUIBI UM BpeMeHU IpeObIBaHUSI ee B
COCTOSIHUHU C JJaHHOM SHepruein?

1) DHeprus NpsiMo MPOMOPLIMOHATbHA BpeMeH!

2) DHeprust 0OpaTHO MPOTIOPLIMOHA/IEHA BpEMEeHU

3) DHeprusi U BpeMsi MOTYT ObITb M3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOZHO BBICOKOM TOYHOCTBIO

4) UYem Oosbllle  HeOMpe/eeHHOCTb  SHEPIHM, TeéM  MeHbIIe
Heorpe/ie/IeHHOCTb BpeMeH!

Otsert: 4

OIIK-5.3.1

92

Kak Ha3bIBaeTCsi COCTOSIHHME 3/IeKTPOHA B aTOMe, COOTBETCTBYHOIlee
MUHUMAa/JbHOMY BO3MOXXHOMY 3HAU€HUIO er0 SHEpruu?

1) Bo3by»ieHHOoe coCTosiHue

2) MeTtacTabH/IbHOE COCTOSTHIE

3) OCcHOBHOe COCTOsIHHE

4) BasileHTHOe COCTOsSIHUE

OtBerT: 3

OIIK-5.3.1




B uem 3akntoyaeTcs TyHHe/bHbIN 3¢ deKT?

1) B Bo/HOBOM XapakTepe ABW)KEHHSI MHUKDOUACTHLbl B MEPUOAUYECKOM
ToTeHIase

2) B KOprycKy/SipHOM TOBEJIeHWH 3/IEKTPOMarHUTHOTO M3My4YeHUs TpU
TIPOXOXKAeHUH ero yepe3 y3Koe OTBepCTHe

3) B HaxoXJeHHWH uYacTHIbl Cpa3y B HECKOJIbKMX TOYKax MPOCTPaHCTBa
O/THOBPEMEHHO

4) B mpoxoskJieHWd MUKDPOUACTULIbI uepe3 MOTeHIMabHbIN Oapbep, Korja
SHEPTHs YaCTUILIbI MEHbBIIIe BBICOTHI 3TOT0 Oaphepa

Otsert: 4

93 OIIK-5.3.1

Kakuve nofBr>kHble YaCTULIbl WM KBa3MUaCTHULbl SIB/ISIOTCS HOCHUTEISIMHU
3aps/a B OJIyIIPOBOJHUKAX?

1) DnekTpoHbI

94 | 2) IIpoToHbI OIlK-5.3.1
3) ONeKTpOHBI U ABIPKU
4) VloHbl

Ortser: 3

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

Tabmwmia 19 — IlepeueHb KOHTPOJILHBIX paboT

Ne i/t | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipegycmoTpeHo

10.4. Metopuueckue  maTepuasbl,  ONpefe/stole  MpPoLeAypbl  OLeHHWBaHUS
VH/IMKaTOpPOB, XapaKTepU3yHIIMX STanbl (OpPMUPOBaHUS KOMIIETEHLMH, COZep)KaTcsi B
JIOKaJIbHbIX HOPMaTuBHBbIX akTax ['YAII, pernameHTUpYHOIIMX TOPSZAOK W TMpPOLEAYpPY
TIPOBEJIeHHsT TeKYII[ero KOHTPOJISI YCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTeCcTaljii 00yJaroIuxcst
I'YAIL

11. Metoauyeckue yKa3aHuUs Jjisi 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. MeTtoauueckrie yKa3aHUsl [yii OOydYaroOlUXCS TI0 OCBOEHHUIO JIEKIJMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIeKIMOHHOTO MaTepHajia — JIOTMUeCKd CTPOMHOE, CHCTEMHOE,
ryboKoe U sICHOe HW3/IoKeHHe yueOHOro marepuana. Ha3HaueHWe COBpPEMEHHOW JIEKIIMUA B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYUYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 ¥ UH(POPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBINA arrapar
KOHKpeTHOW o06jacTé 3HaHUsA, eé TpobJieMbl, JaeT Ije/lbHOe TIpe/|CTaBleHde O JUCIUTUIHAHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3yJIbTaThl DU OCBOEHUH 00YYarOIIMMKCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, IIeJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpeJiesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXkK/10l KOHKPeTHOH TeMe;

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

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0[UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
MPOTHO3€e UX Pa3BUTHS Ha OJIvDKaMILIVe TOb;




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

- [Ooy4YeHUe TOUHOTO MIOHUMaHUSs BCeX He0OXOAUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMNPOBOXKAATBCS — JeMOHCTpaler CaaufioB U
WCTIOb30BaHMWeM Da3/laTOYHOTO MaTepuasa IIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIUHE.

CTpyKTypa NpeJ0CTaBaeHuUs JEKIIMOHHOTO MaTepyaia:
- JIeKLIMY TI0 pa3/iesiaM COTJIacHO Tabs1. 3 ¥ TeMaM, CorJyiacHO Tabut. 4.

11.2. MeTopnyeckue yKa3aHWs [ OOyuyarOI[UXCsl TI0 TIPOXOXKEHHIO TPAKTHUeCKUX
3aHATUN
[TpakTueckoe 3aHATHE SIB/SETCS OFHOW M3 OCHOBHBIX (hOpM oOpraHW3aluu yueOHOTO
Tiporiecca, 3aK/IFUaroIasicsl B BBINOJHEHUH 00yUaroMMHUCs 110/, PYKOBO/JCTBOM TIperio/jaBaTeis
KOMITIeKCAa y4eOHBIX 3a[aHHi C LIelbI0 YCBOEHHS Hay4YHO-TEOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU 1 HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.
Llesibt0 TIPaKTHUECKOTO 3aHATHS i 00YYaroIerocs siB/isieTCsl IPUBUTHE 00YJaroIMCs
YMEHU Y HaBBIKOB MPaKTUUYECKOW JesiTe/IbHOCTU 110 U3yuaeMoW JUCLIUIIHE.
[1naHaMpyeMble pe3y/ibTaThl IPYU OCBOEHUH 00YYaIOIIMMCS TTPAaKTHUeCKUX 3aHSATHHI:
- 3aKkpervieHue, yriayOsieHWe, paclldpeHWe W JieTanu3alysi 3HaHUWA TIpU  pellieHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTeJIbHBIX CITIOCOOHOCTEH, CaMOCTOSITe/TbHOCTH MBILIIEHUS], TBOPUECKON
aKTUBHOCTH;
- OBJa/leHMe HOBBIMU MeTO/laMd W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOM
JVCLUIIVHBL;
- BbIpaOOTKAa CrOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHUS] TIOMy4YeHHBIX 3HaHUW  [ijis
BBITTO/THEHUS 3a/IaHUM;
- obecrieyeHre palMOHAIBLHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAYyaJbHOU (QopM
o0yueHwus..

TpeboBaHus K MPOBEIEHUIO NTPAKTUYECKUX 3aHATUN

MeToauueckue yKas3aHUsl T0 OpPraHu3aliiyd W TMPOBeJeHHI0 TpaKTUUeCKUX 3aHsIThM, a
TaK>Ke TI0 BBIMIOJIHEHWIO [TOMAITHUX 3a/IaHUM COZIeP)KATCsS B CIEAYIOUMX YueOHBIX MOCOOUSX,
ripe/iCTaB/IeHHbIX B 61bO/oTeke I'Y ATl B meuaTHOM U 3/IEKTPOHHOM BUZAX:

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

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

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

MeToauueckrie yKa3aHUs T10 TIPOBEAEHUI0 KOHTPOJIBHBIX pPAabOT Ha TIPAKTUUECKUX
3aHSITUSIX COJZIEP)KATCS B CJAeAYHOIUX yueOHBIX TOCOOHMSX, Tpe/CTaB/lIeHHBIX B OHO/IMOTEKE
I'YAII:

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




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

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

11.3. Metoauueckure ykasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWs1 J1abopaTopHbIX paboT oOydyarouuiics J0o/bKeH yriayoutb |
3aKpernuTb 3HAHUS, TPAaKTUYeCKre HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 00yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOMT M3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOIPUSTHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [UCLIMTUIUHBI, OrpefieisieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
o0ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/1a4 00yUaroiierocs:

- mipuobOpeTeHHMe HaBBIKOB MCC/Ie[JOBAaHMSI TPOLIECCOB, sB/IeHWA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCLIUTIMHEI;

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mipuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel  C  ylabOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHve ¥ TpebOBaHUs K POBeIeHUIO JIabopaTOpHbIX paboT

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

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

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Torapes, B. K. IIpumunko, FO. H. Iapes, b. ®. Hludpun // Mexanuka. Konebanust ¥ BOMHBI
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. . Kosanenko. — CII6.:
I'YAIL 2014 - 132 c.

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

4. Kotmukos, E. H. / BonHoBas ontuka: yue6.-meTog,. rocobue / E. H. Kotmkos, FO. A.
Hosukoga, I'. B. Tepetenko / of pex. Kotnukosa E. H. — CI16.: 'YAII, 2019. — 118 c.

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

6. HoBukoBa, FO. A. / Kunematvka 1 [JUHaMHKa JABWKEHHUS] MasiTHUKOB: J1abOpaTOPHBIi
npaktukyMm / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: T'YAII, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS] B CTPOTOM COOTBETCTBUH C
YTBEeP)KJEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyr0 paboTy OTBOAWTCS He
MeHee [ByX 3aHATUM: TIlepBOoe IIOCBSIIeHO TIPOBeJeHUI0 SKCIIepUMeHTa U II0/y4YeHHIO
SMIOUPUYECKUX JlaHHBIX, BTOpPOe — 3aluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.




o Havasa paboTel B 1abopaTopru 00ydaroMcsi He0OXOAUMO TIPOMTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uUKcaledi AaHHOTO hakta B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

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

dukcalusi  3KCIepUMEHTabHbIX  /IaHHBIX  OCYILIECTB/SeTCS  WCKIHUWUTENBHO B
VH/MBU/lyalbHbIM NPOTOKOM (Ha aucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX MTPOTOKOJIOB He
JIOITyCKaeTCs1. 3aro/IHeHre MPOTOKOJ1a OCYLeCTB/IIeTCSI PYUKOM (IapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcrionb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO /151 TIOCTPOeHHst Fpa(UKOB
u cxeMm. [lo 3aBepuieHMH 3KCTIepUMeHTa TIPOTOKOJ TOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MNOoCaeyHIIUM [10IyYeHHeM ero MOZITUCH.

CrpykTypa v ¢opMa oTuéTta 0 1abopaTopHO¥ paborte

[ToAroTOBNEHHBIN OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAabHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTany3aliii BHellIHero Br/ia pubopoB).

3. PacuétHele (opMysbl. YKasblBalOTCSI M HYMEpYIOTCS BCe MaTeMaThuecKre
BBbIpa)KeHUsI, UCTI0/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He IPUBOAATCA. DPOpMyJIbl, UCIIO/Ib3yeMble /s
BbIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbraTel U3MepeHHWM W BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cCOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, TOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BHU/ie Tabaull ¢ co6/Tr0/IeHreM TpaBU/l OKPYT/IeHUs] U yKa3aHUeM 3Havalux udp.

5. TIpumeps! pacyertoB. IIpuBoauTcs mogpoOHast MOACTaHOBKA YMC/IOBBIX 3HAUEHWH IS
O/THOTO THUIIOBOT'O pacyeTa To Kaxkaoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl AJisi pacueTta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX MOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (JOPMYII.
[TpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHUS NTOTPELIHOCTeN [/ NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWUIUMETPOBOM Oymare WM C
WCII0/Ib30BaHMEM  CITeLIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHne W BBIBOABL. DOPMYJIMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX [AHHBIX C TaOJMUHBIMUA (CIIPABOYHBIMK) —3HAUEHUSIMH — WIN
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyd 3HAUWUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO IOTIO/THUTE/IbHO CPaBHUTh pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMu. BbiBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.




TpeboBanus K odopmIeHHIO OTYeTa 0 JiabopaTopHO# paboTe

Otuétr 0 nabopaTtopHOU paboTe TpefOCTaB/sSIeTCS B MUCHBMEHHOM BH7e, 00s13aTesTbHO
COTIDOBOJKZAETCST  TIPOTOKOJIOM  K3MepeHWH, TIOAMNUCAHHBIM TIperojiaBaTesieM, a TaKxke
HarevyaTaHHbIM TUTY/IbHBIM JIMCTOM. [IpOTOKOJ M3MepeHuil JO/KeH COZlep>KaTh:

- T107HOe HauMeHOBaHWe U HOMep JjabopaTopHOil paboTbl B COOTBETCTBUU C
METO/IUUEeCKUM Mocobuem;

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

- ®.N.0. npenojasare/;

- CBOAHYI  Tab/WIly TeXHUUeCKHWX  XapaKTepUCTUK  HCMO/b3yeMbIXx  MpubopoB
(HammeHOBaHWe, pabounMii [Wana3oH, KaacC TOYHOCTH, IieHa JejeHusi, TpubopHast
MOTPELLHOCTb);

- 3adyKCHUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepeHuH;

- JlaTy TIpOBe/IeHUs SKCIIepPUMeHTa U JIMYHbIe TOATMCH TIpero/iaBaresis U 00yJarolerocs.
[Tpotokon 6e3 MoAMMCH TIpernojaBaresisi IPU3HAETCS HeJleCTBUTeTbHBIM.

TutynbHelid  UCT  odopMsieTcsi  COriacHO  TpeboBaHMsIM, pa3MeléHHBIM  Ha
opurmansHoMm caiite I'YAIT (https://guap.ru/c/regdocs/docs/uch), u B 0bsi3aTeslbHOM TOpsiIKe
JIOJDKEH COJZleprKaTh:

- HaWMeHOBaHWe AVCLUIIIVHEI;

-  TIO/IHOe Ha3BaHWe U HoMep paboThbl B COOTBETCTBUU C yueOHO-MeToJuueCKUM 1ocoOueMm;

- ®.1.0. npenioaBaTess ¥ 00yJaroOIIerocs;

- HOMep yueOHOM TPYTIIbI;

JlaTy 3alUThL

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

B x0/1e BBITIOJTHEHUSI CaMOCTOSTETbHOM Pab0ThI, OOYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3alaHUI0 M TIPM METOJMUeCKOM DYKOBO/ICTBe IperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

Inst oOyvaroUmxcst 1O 3a04HON (opMe 00yueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISI YCIIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHNA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IOyYUTb HABBIKA TOBBIIEHHUS
1po(eCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTephasiaMM, — HAlpaB/sIOIIMMUA  CaMOCTOSITEJIbHYIO — paboTy
00yuaroL[uXcs SBJISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIUHE;

- MeToJWuecKHUe YKa3aHWs T0 BBIOTHEHHIO MPAaKTHUeCKUX paborT;

- MeToJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paToOpHBIX pabor.

11.5. Meroanueckue yka3aHus [jii OOyuyarOIIUXCS TI0 TPOXOXKAEHUIO TEKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

TekylMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroInXCsl, OCYIeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/TUHBL.

K ocHoOBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIeKL[MOHHBIX 3aHATHSX, TEeCTUPOBaHWe, 3allliTa OTYeTOB M0 JjabopaTopHeIM paboTam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCMElIHO TMPOWJEeHHbIM MpU YCIOBUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBefleHUsI TeKYIero KOHTpOJisi He MeHee 25% siabopaToOpHBIX



paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucremMe LMS T'YAII c olLleHKOW He HIDKe
«YJI0BJIETBOPUTEIIBHO».

OOyuaroiyecsi, MMeIOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChbl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /ISl [IONycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AMCHUIUIMHE BO BpeMsl TPOXOXK/eHHUs
MPOMe)XKYTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00YyJarOLIUXCs 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTaliu.

[Mpome)xyTouHasi ~ aTTecTaliss  OOydYalrIUMXCs  TpeAyCcMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX Y OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruinHe. OHa BK/IIOUaeT B
cebst:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, TMOAyYeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WU ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, KakK MpaBWIo, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTETHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs Tpy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX TPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKMX PAabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

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

11.6.1. bannbHO-perTUHrOBasi cUcTeMa ¥ (POpMUPOBaHKEe UTOTOBOM OLIEHKU.

PernameHT mnpoBefleHMs TeKyLero KOHTPOJIS, IIPOMEXYTOUHOM —arTecTaljui |
OLIeHMBaHUsI 00YYaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

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

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB MO BUJAaM yueOHOM /iesTe/TbHOCTH onrcaHo B Tabi. 20);
- MaKCuMaJbHbIN 6asl Ha MpoMeKyTouHOU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6aiioB TEKYIIEr0 KOHTPOJIS

Ne Bu, yueGHO# ieaTeTbHOCTH MakcumanbHbIA 6at
1 | JlabopaTopHbie pabOThbI 40
2 | TIpaktuueckue paboTbl 20
3 | TectupoBanue B cucteme LMS I'YATII 10
Nroro: 70

11.6.2. YcoBus fiorycka K TIPOMe)KyTOUHOM aTTeCTaljuu.

OO6s13aTeTbHBIM YC/IOBHEM JI7IsI TIO/TyUeHHs IOMyCKa K dK3aMeHy/IuddepeHLIpOBaHHOMY
3auéTy SIB/ISIeTCSl yCIlelllHasi c/jlaya He MeHee 75% sabopaTOPHBIX U TMpaKTUUeCKuX paboT, a
TaKKe TPOXOXKJeHue TecTupoBaHusd B cucteme LMS TI'YAII c oOLeHKOM He HWXe
«y[IOBNIETBOPUTE/NbHO». JIWlla, He BbIMOJHUBIIME [aHHble YCJIOBMS, He JOIMyCKarwTCsa K
NIPOMEXYTOUHOM aTTeCTalud W CUYMTAIOTCd MMEHLMMU aKaJleMUUYeCcKyr 3a/l0/DKeHHOCTD,
KOTOPYIO HeOOXOJUMO YCTPaHUTh B yCTaHOBJIEHHbIe KadeJpoil CPOKH.

J171s1 TIO/TyYeHUsI UTOTOBOM OLIeHKU «X0poIio» Wi « OT/IMYHO» 00yJarouiics o0si3aH:

- BBINOJHUTD U 3alUTUTL 100% mabopaTopHBIX ¥ MPAaKTUUYECKHUX paboT;



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

[Ipy HeBBIONMHEHWH XOTSI OBl OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMasbHasi HUTOTOBast
OL|eHKa, He3aBUCUMO OT 0aslioB, MOJIyYeHHbIX Ha 5K3ameHe/An¢depeHLIMPOBAaHHOM 3auéTte, He
MO>XKET MPEeBbILIATh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHallMOHHbIM OWeT BK/IOUaeT JBa TeOpeTHUYeCKUX Bompoca (OLeHUBAKOTCS
MakcumMyM B 10 6a/ijioB KaXK/bli) U OAHY pacuéTHYIO 3ajauy (OLleHWBaeTcs MakCumyM B 10
6an1oB). MiToroBasi oLieHKa 1Mo AUCHUIIIMHE (OPMUPYETCsS MyTéM CyMMHPOBAHHUsI CEMeCTPOBBIX
M 9SK3aMeHALMOHHBIX 0a/lIoB C TMOCAeYIOMMM TIepeBOZOM B  aKaJeMUYeCKyr IIKaiy,
Tripe/icTaB/ieHHY10 B Tabsutle 21:

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

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




JIucT BHeceHUs ©3MeHeHUH B pabouyro MpOrpaMmy AWCIATUIAHBI

[ara BHeceHus
H3MeHeHU! U
JTOTIOJTHEHUIA.

IToamuck
BHECILIEro
W3MeHeHUs!

Copep>kaHrie U3MeHeHU U [IOTIOTHeHUI

[Harta u No
MIPOTOKOJIa
3acesiaHus

Kadepbl

[Tognuck
3aB.

Kadenpoit




