MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

I.T.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.®. [IIunmakos

(MHUIMABL, (aMIIHs)

’/"J-—-'r-_?— -

L

(moruck)

« 22 » wmoHa 2023 r.

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMATIbHOCTHU

27.03.04

HanmenoBanune HaIpaBJICHUA

ynpaBJ'IeHI/Ie B TCXHHYCCKHUX CHCTEMaAx
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

HaumenoBanue
VYmpasienue U HHPOpMaTHKa B TEXHUYECKUX CUCTEMax
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. Sl 12.06.2023 B.B. JIoOanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

-
I.T.H., Ipod. A5 14.06.2023 A.B. KonbuibiioB
(yd4. cTeneHp, 3BaHUC) S (moamuch, nara) (uHUIMANEI, hamMuIns)
Orsercteennsiii 3a OIT BO 27.03.04(01)
. 22.06.2023 H.B. Pemernukosa
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) [ (moxmuce, fata) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HUHCTUTYTa Ne3 1o Meronndeckoit pabote

ya 22.06.2023 H.B. PemeTHukoBa

N

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ="/ (mommmcs, nata) (MHULHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocTH 27.03.04
«YTpaBieHHe B TEXHUYECKUX CHUCTEMax» HAIpPAaBICHHOCTH «YTNpaBieHHE M MH(DOpPMaTHKA B
TEXHUYECKUX cucTeMax». Jlucuunianna peanusyetcs kadeapoit «Ne3».

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

OIIK-1 «CniocobeH aHanIu3upoBaTh 3a/1a41 MPO(ECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
HIOJIOKEHUH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HayK U MaTEMaTUKN»;

OIIK-2 «CmocobeH ¢opMyaupoBaTh 3afadyd NPO(PECCHOHATBHON JEesTETbHOCTH Ha
OCHOBE 3HaHWM, NMPO(UIBHBIX Pa3JeNOB MAaTEMAaTHUECKUX M €CTECTBEHHOHAYYHBIX IUCIMILIMH
(Momymeit)».

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TMPEAYCMAaTpPUBAET CleAyrouMe (opMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

IIporpaMMoil IHUCHUIIMHBI NPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIx equHUI], 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmunua 1 — IlepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBaHMe Kon v HanMeHOBaHME UHIUKATOPA
KOMITCTCHITHH KOMIICTCHINH JOCTHDKEHUS] KOMITETCHIIUU
OIIK-1 Cnocoben
aHAJTM3UPOBATh
sanaun p OIIK-1.3.1 3HaeT OCHOBHBIE ITOJIOKEHMS,
. | 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
npodeccuoHaIbHON
Ob6menpodeccnoHanbHbIE | N1eATEIHPHOCTH Ha MaTeMaTkH
P . OIIK-1.Y.1 YmMmeer npuMeHsITh 6a30BbIC
KOMITETCHITHH OCHOBE TTOJIOKEHHIA,
€CTECTBEHHOHAYUYHBIC U MATEMATHUYECKHE
3aKOHOB U METOJIOB B
3HAHUS JUTSI PEIICHHS 33124
obnactu .
pohecCHOHANEHOM e TEIIbHOCTH
€CTECTBCHHBIX HAYK U
MaTeMaTHKHU
OIIK-2 Cnocoben
dbopMyIupoBaTh
3a/1aumn
npodeccuoHaIbHON

OCATCIIBHOCTHU HA
O6menpodeccuoHaabHbIE | OCHOBE 3HAHUH,
KOMIIETEHLINU PO HIBHBIX
pas3zenos
MaTEMAaTUYCCKUX U
€CTECTBEHHOHAYYHBIX
JUCLMIIINH
(Moyreii)

OIIK-2.3.1 3naeT npoduibHBIC pa3aeibl
MAaTCMAaTUYCCKUX U CCTCCTBCHHOHAYYHBIX
JTUCIUTIAH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLIINX JUCLIMILINH:

— «MaremaTHka. AHAJIMTHYECKAsi TEOMETPUS U JIMHEHHas anreopay,

— «Marematuka. MareMaTH4eCKUl aHAINU3Y.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUIIIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOT'YT MCIOIb30BaThCS MPU U3YYCHUU APYTUX TACLHUIUIMH:

— «OJIEKTPOTEXHUKAY,

— «ODJIEKTPOHHKAY,

— «MarepuanoBeIeHUEY,

— «TeopeTnueckas MEXaHUKay,

— «IIpuxnannas MmexaHuka»,




- «aﬂeKTpI/I‘-ICCKI/Ie MallIWHBI U alrapaTbD).

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

N TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auger, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Paznensl, TEMBI JUCIATIIMHEI (1ac) (C3) (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Wtoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14




Pasnen 8. KBanroBas MexaHuka 11 9 3 13

Paznen 9. Cratuctuueckas Gpusnka 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETHLHOCTHIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts 1 yckopenue. HopmansHoe u
KacaresibHOe yckopeHus. [loctynaTenbHoe 1 BpamareabHoe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKHU. CBS3b IMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpalaTeJIbHOM JIBUJKEHHH.

NuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHOW TOUKU. HemHepruanbHble CUCTEMBI
otrcuera. Cuiibl HHEPLMH. 3aKOH COXpaHeHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHUYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXKYy MOTEHUUATBHON 3HEPTrUeH U moJjieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
BpalIarouierocs TBepaoro tena. Ilocrynarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTh. PensTuBuCTCKUN nMnyibe. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTUn. CBs3b MEXAY SHEPTUEH U UMITYITHCOM
YaCTHUIBI.

Paznen 2. KoJsie0aHus 1 BOJIHEI.

["apmoHMYECKMI 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKil MasITHUK, PU3NYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIpyro# cuibl). ClokeHne KoJieOaHuM.
Juddepennmansaoe ypaBHeHue konebanuii. CBoOOIHBIE,




3aryxatoiue koyebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunemartnka BOJTHOBBIX MPOIIECCOB (IJIOCKHE U c(heprudecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprus BoiHbL. [1oTok 3HEprun. MHTEHCUBHOCTH BOJIHBI.
Crosiyas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepMoauHamMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHkMM coctosaHus. Buytpennss sneprusi. Konnuectso
TeroTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayaJlo TEPMOJMHAMUKU. Temneparypa U BHyTPEHHSSI SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSI SHEPT U,

TEIIOEMKOCTH, YpaBHEHHE afnadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
Mosiekynl. Cpeassist KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHYECKOW TEOPUH UAeaIbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYeCTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIEKTpoCcTaTH4YeCcKOro nosst. [IpuHuun cynepnosunuu.
DIIeKTpUYECKHi TUoJb. PaboTa cril 3J1eKTpOCTaTHIECKOTO
nojisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCTB M TOTEHLIMAT 3JIEKTPOCTATHYECKOI0 1014,
CBsI3b MEXAy HUMU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muasieKTpuKkoB. [lonspuszanus nuanekrpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [Jusnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckass TPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca a1t 37€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJIHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apssKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
DnekTpoaBMKyIIas cuia. 3akonsl Oma u Jhxoynsa-Jlenua B
UHTErpajIbHON U quddepeHnnanbHoi popmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne conenonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE 10Jie B
BenlecTBe. HaMmarunuenHocTs. MaruutHas BOCIpUUMYHUBOCTb.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTuKy, eppoMarHeTHKH.
Teopema 0 HMPKYIALMU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHAyKIUS.
B3anmuas nanyknus. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nojis. Cucrema ypaBHeHui MakcBesuia.




MarepuasibHbl€ YpaBHEHUS.

Pazgen 6.

Onruka.

[1nockue MOHOXpPOMATHYECKUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCOIIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertoapl HaOmOAeHUS HHTEphEepeHIU cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jucnepeus cBera.
Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Pasnen 7.

KBantoBas onruka.

TennoBoe uznyuyenue tein. 3akoH Kupxroda. 3akoHbl
W3ITy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpaduoieToBas
katactpoa. KBanroBas runoresa u popmyina [Inanka.
KBanToBas ontuka. ®otosddext, onbitel CToieroBa. GOTOHEHI.
Hasnenue cBeta. KopmyckynsapHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bporins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosou
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH J¢ bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYMH. BpeMeHHOe U cTallMOHAapHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nerxeHusa. CeoOonHasg yactuia. Yacruia B 0eCKOHEUHOM
noreHuuanbHou sime. KBantoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Koyiebanus. [IpoxoxkaeHne YacTHITBI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNW U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit Tepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHil. DepMUOHBI U OO30HBI.
CummeTrpus BOJTHOBOW (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
[punnun [Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .. Menaeneena.

OHepreTudecKkuil CneKTp aToMOB U MojieKy. [Ipupona
XUMHUYECKOHN CBA3U.

Pazmen 9.

CraTncruyeckas QpU3NKA.

Cratuctuueckuid Mmetoa. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CTaTrcTHUECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMMCAHNE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boisimana. KBanToBbIE
cratuctuku @epmu-upaka u boze-OliHireitna. CpaBHeHHE
Pa3JIMYHBIX CTATUCTUK.

Pacnpenenenne @epmu-/upaka 11 3JI€KTPOHHOTO rasa.
DNEeKTpOHBI B KpUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIINYECKON PELIETKH.




Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |ITPaKTUYECKOU |pa3aeia
T/T1 3aHATHI TpaKTIACCKUX (uac) MOJTOTOBKH, | TACIIUIT
SatATHI (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMUKa
MaTepUAIbHON TOYKHU
2 Kunemaruka n Pemenue 3agau 3 1
JTUHAMUKa
a0COJIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEIIBHOCTH
4 Kunemaruka n Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUHI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 Hanpsiokennocts u Pemrenue 3agau 3 4
MTOTSHITAT
AJIEKTPOCTATHYECKOTO
TTOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsHKEHHBIX YaCTHI] B
AJIEKTPOCTATHYECKOM
moJjie
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konpencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TTOJIA.
Cwtbl B MAarHUTHBIX
TOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOM
nnnykiuu dapanes.
Pabota B MarHuTHBIX
MTOJISAX
13 WnTepdepennyus, Pemenue 3anay 2 6




nudpakmus,
MOJIIPU3AIUS
Cemectp 3
14 | TennoBoe uzny4yeHue, Pewenne 3anau 2 7
dhoTodrddext
15 | Dddext KommnroHa, Pemenue 3anau 3 7
cBoiicTBa (HOTOHOB
16 AToM BoJOpoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CootHomieHne Pemenue 3anau 3 8
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOITHbI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennyanbpHLIE
Oapbepsl
19 KBanroBas Pemrenue 3agau 3 9
CTaTUCTHKA
Bcero 51
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 1
1 MasitHuk Makcseria 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAasITHUKU 3 2
5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | Ompenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTaBJISOLIEH HANPSKEHHOCTH
MarHUTHOTO OIS 3eMJIH
9 Onpenenenne yaeabHOro 3apsaia 3JIeKTpOHA 3 5
10 | Konpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 9
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8




aTOMOB

15 | Omnpenenenue HEPTUH 0 — YACTHUII 1O 3
npoOery B BO3Jlyxe

Bcero 51

4.5. KypcoBoe nMpoeKTHUpOBaHKE/ BHITIOITHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs

Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTIO0EMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac

1 2 3 4 5
N3yuenue TeopeTuueckoro maTepuaia 43 20 11 12
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroroBka Kk MpoMeKyTOYHOMN 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[lepeuenb nevaTHbIX U 3JIEKTPOHHBIX yYEOHBIX U3/IaHUMN IpUBeEIeH B Tabuie 8.

Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

KommyectBo
3K3e OB B
Uugp/ bubnmuorpaduueckas ccpuika 614(%@
URL anpec
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc ¢usuku: yaeGHOe nocodue: 94
C12 B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Knmaccuueckast yuebnas




nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9

53
C12

Kypc o6meit ¢pusuku: yueOHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢duzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6meit pusuku: yueOHOe
noco6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUYECTBO U MAarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tadiu. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yaeOnoe
nocobue: B 3 1./ 1. B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 3:
KBantoBas ontuka. AToMHas
¢dusuka. dusnka TBEPAOro Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexanuka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazoBrix 3uanuii, 2005. - 311 c.:
rpad., Tabm. - ISBN 5-94774-196-
2

121

534
n83

BostHOBBIE MTPOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., Ao1. - M.: JlaGoparopwus

77




bazosrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4eOHOE
noco6ue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnektpomaraetusMm: OCHOBHbBIE
3aKOHBI: yueOHnoe mocodue / U. E.
HNponos. - 4-e uza. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
n83

KBanToBas pusuka: OCHOBHBIC
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: ®uzmariur:
Hesckwit nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenbes, U. B. Kypc o6meit
¢u3uku: yae6HOoe nocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTHKa. AToMHas HpuU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHUK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBO FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit dusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,




OITUKA, KBAHTOBAs (PU3MKa:
yueOHuK i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
WzparensctBo KOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470189 ¢busukn: YuebHoe nocodue ass

BY30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470190 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMoanHaMuKa U MOJIEKYJISIpHAs
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIINT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/549781 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢puznka
: yaeOHOe Tmocodue 11st By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u

no1. - Mocksa : I3narenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢puznka
u go3umetrpusi. COOpHUK 337129 :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OO0pPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Pa3nen

busnka




https://ufn.ru/ru/ DJEeKTpOHHAs BEpCuUs KypHasa «Y Crexu
¢u3nueckux Hayk», U3NYECKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BepcUs )KypHalla «3a HayKy»

https://openedu.ru/ Oo6pazoBarenbHas miaTdopma «OTKPHITOE
o0paszoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTenbHBIN pecypc Kadeapsl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEMOT0 IPOrPaMMHOT0 obecrieueH s peacTasieH B Tadbmuie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayguropuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS JIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA, I[TetepOypr, ya.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne31-046

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB s (PU3HMUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM




—05; FRM — 10)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHApPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALIUH, TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
n3MepeHuil (3IEKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAI[Ui, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JE€MOHCTPAIIMOHHOTO 000PYIOBAHHUS.

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anekTpomaruetusmy: GOIID — 03, OIID - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-04

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemeTka,
5.ongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06




(OO0 «IIpodobpazoBanue» r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YueOHas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOeIb; TEXHUISCKUE [etepOypr, ymu.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-I10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJarouMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIbHO-PEHMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHsI ChOPMHUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
S-OaibHas IIKajIa PAKTEp (op

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTrepuall;
«OTJINYHO» — YBEPEHHO, JTOTUYHO, [TOCIEN0BATEILHO U TPAMOTHO €r0 U3/1araer;
«GauTEHO» — ONMUPASCh HAa 3HAHMS OCHOBHOM U JIOIOJIHUTEIIBHOW JIMTEPATypHI,

TCCHO NPHUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHA C HpaKTH‘{eCKOﬁ
ACATCIIBHOCTHIO HAITPABJICHUSA




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJTHO BITaJICET CHCTEMOM CITeIMaTM3UPOBAHHBIX TTOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHLHOY
«BAYTEHO»

— o0yyJaronuics yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA Marepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOMN
JUTEPATYpPHL;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKN U HETOYHOCTH;

— HCTIBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIN3UPOBAHHBIX MTOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuicss HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) s 9K3aMeHa

No /it [Tepeuens BompocoB (3amay) 1st SK3aMeHa Kon
WHNKATOpa
Cemectp 1

1 UTo n3y4yaeT KUHEMaTukKa? OIIK-1.3.1
UYrto Takoe MarepuanbHas Touka? OIIK-2.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 a. =4 M/c’ u HOPMAaJIbHBIM YCKOPEHHEM ay, = 3 w/c?. Haiizure OIIK-1.VY.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1
[Ipoananuzupyiite oTAMYNS CAEAYIOMUX (PU3MUECKUX MOJEIIEeH:

5 abcomotHO TBEpH0E Teno (ATT) u matepuanbHas Touka. [IpuBenure OIK-1.Y 1
IIpUMEpP, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIIAET B KAYECTBE
MarepuasibHON Touku 1 ATT.

6 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0OBOW CKOPOCTBIO OMK-1.Y 1
MaTepuaabHONU TOYKH.
IIpoananusupyiite xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

7 M3BECTHOMY 3aKOHY JIBIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit mytp | OIIK-1.V.1
IpoiIeT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHYyHTEe NIPUMEHEHUE




3aKOHOB, MCIIOJIB3YEMBIX IJIS pCHICHUA 3aJa4u.

8 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1
Kak, cornacHo BTopomy 3akoHy HbI0TOHA, 3aBUCUT YCKOpEHHUE Tena OT

9 OIlK-1.3.1
€ro Macchl?

[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

10 OIIK-1.V¥.1
Hsrorona.

1 HazoBwute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIK-13.1
TPACKTOPHUH TUIAHET.

12 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

13 Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOIHIETCS 3aKOH OINK-23.1
COXpaHEHHUsI UMITYJIbCA.

14 Kaxkas pu3nyeckas BenrurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-1.3.1
CpaBHUTE 3alIMCH OCHOBHOTO 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO

15 Y BpaIllaTeJIbHOTO ABWKEHUSA. HailinTe B3auMOCBSI3H MEXIY STUMHU OIIK-1.V.1
3aKOHAMH.

16 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

17 Kakas ¢u3nyeckas BenunHa Ha3bIBaeTCs paboToi? OIlK-2.3.1

18 YT0 Takoe MOIIHOCTE? OIIK-2.3.1

19 OO0bsicHUTE, TOUEMY [IEHTPOCTPEMUTETbHAS CHJIA TIPU BPAILIEHUH TI0 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CIIA TE€II0 MacCor m = 1 KT 1o IeCTBHEM

20 HEKOTOPOM CHIIBI HI3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
OO6ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIb3YEMbIX ISl pEIICHUS
3a/1a4H.

1 B ueMm cocTtout paznuuue Mexny KOHCEpBAaTUBHBIMU U OMK-1.Y 1
HEKOHCEPBATUBHBIMU CHJIAMU?

22 Uto Takoe noreHnuanbHas dHeprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

23 Chopmynupyiite 3aK0H COXpaHEHUSI MEXaHUUYECKOW IHEPTUH. OIK-13.1
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHM S YJHEPTUU.

Jan ToHkui cTep>kens Maccoid m = 120 r u juymHoii / = 50 cm,

4 CITOCOOHBIN BpaIIaThCsi OTHOCUTEIHLHO OCH, TPOXO/ISIICH Yepe3 ero OMK-1.V 1
cepenuny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

[TokaxuTe Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30

75 T, KaK mpuMeHsiercst reopema llIteitHepa a1t pacuera MOMEHTa OMK-1.V 1
WHEPLUU TeJ MPU MEPEHOCE OCU BPAIICHUS C CEPEIUHbBI CTEPKHS HA
OJIMH M3 €ro KOHIOB.

26 YeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea? OIIK-1.3.1
Kak Beruucisiercss KHHETUYECKasi YHEPTHsl BpalieHus: aOCOIIOTHO

27 TBepaoro Tena? CpaBHUTE C GOPMYIION 1T KHHETHYECKOM SHEPT U OIIK-1.V.1
MOCTYINATENbHOTO IBUYKEHUS.

ChopmynupyiiTe ABa OCTYJIaTa TEOPUU OTHOCUTEITLHOCTH

28 o . OIIK-2.3.1
OWHIITEHHA.

CnpaBemniiBa i B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

29 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OIK-1.V 1
Ecnu Het, TO Kak pacCUMTHIBACTCS KWHETUUECKAs SHEPTUs Tesa T
coriacHo CTO?

Omnpenenure, Kak U3MEHUTCS IEPUO]] KOJIEOaAHHH MPYKUHHOTO

30 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH OIIK-1.V.1
NPY>KMUHBI — B 8 pa3.

31 Kak cBs3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1




32 Yto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1
33 OOBsSICHUTE PA3NHIUE MEXKTY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.V 1
MEXaHUYECKUMH BOJHAMU.
34 3anumuTe ypaBHEHHE OETyIIel BOJHEI. OIIK-1.3.1
35 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCSL APYT OTHOCUTEIBHO JIPYyTra CO
CKOPOCTSAMH Vyem B Uy COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
36 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OMK-1.Y 1
OTHOCHTEJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT ¢ dexra lomepa. T
HcTouHNK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.
37 Cdopmynupyiite npunimn [ rolirexca. OIIK-1.3.1
38 Urto Ha3bIBaeTcst HHTEpQepeHInet BOIH? OIIK-2.3.1
39 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit OMK-1.Y 1
BOJIHBI.
Cemectp 2
40 UTo HM3yyaeT 3JIeKTpocTaTuka? OIIK-1.3.1
41 JlaiiTe onpeneneHne TOYeYHOTo 3apsia. OIIK-1.3.1
42 Kaxk n3menuTcs cumna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYITE Balll OTBET. T
[Ipoananuzupyiite, KaKyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
43 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.V.1
BOKPYT HETO.
44 Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC OIK-13.1
TTOBEPXHOCTH?
45 UTo Ha3bIBaeTCS JIEKTPUUECKUM JUIIOTIEM? OIIK-2.3.1
46 Kaxkue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-2.3.1
47 OOBsICHUTE pPA3IUYNE MEXKTY MOISIPHBIMUA U HETIOJISPHBIMU OIK-1.Y 1
JUDJIEKTPUKAMH.
[IpoananusupyiiTe, KAKOH BEJIMUUHBI 3aps JOJKEH HAXOIUTHCS Ha
48 0o0KTaIKax KOHAEHCATOPa, YTOOBI TPH pa3HOCTH nmoTeHnuanoB mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
49 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
50 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
51 Kaxk n3menuTcst conpoTuBieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET.
57 Paccuunraiite MOIIIHOCTD, BBIIEISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
53 Jalite onpeneneHue MarHUTHOW MHIYKLIAH. OIIK-1.3.1
54 Kakum 06pa3om ompezensieTcst HanpaplieHne cuiibl Ammepa? OIIK-1.3.1
55 Cdopmynupyiite 3akoH buo-Capapa-Jlamnaca. OIIK-2.3.1
PaccuuTaliTe, yeMy paBHa BEIMYMHA MarHUTHOTO MOJISI B LIEHTPE
56 OIIK-1.V¥.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIMIO HA OCHU JUIMHHOTO COJIEHOU/A, OIIK-1.V.1
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH
>7 CEepACYHUK C MpOHUIaeMOCcThio | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
PaccuunTaiiTe mI0THOCTh HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI OIIK-1.V.1
58 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU

nMeno Benmuuuny 1 mTo.




Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHUIla, €CJIU OHa, OIIK-1.V.1

59 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T1oJie ¢ uHAyKiuen 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.

60 B dem cocTouT siBJICeHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Bennunny 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE

61 BBIHOCAT U3 I0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLio paguycoM OMK-1.Y 1
10 cm HaxoauTCsl B MarHuTHOM Tosie ¢ uaaykuueit 50 mTin. OtBer U
3anuuunre B MB.

62 JlaiiTe onpeneneHnsi AMaMarHeTHKaM 1 apaMarHeTUKaM. OIIK-1.3.1

63 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

64 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIlK-2.3.1
Omnpenenure, Kakasi HEPIUs 3aKII0UYEHA B KaTYILIKE HHIYKTUBHOCTBIO

65 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

66 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kax B3auMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPBI

67 HaMpsHKEHHOCTH AJIEKTPUYECKOTO TOJIsI, MArHUTHOW MHAYKIIUHA 1 OIIK-1.3.1
CKOPOCTH BOJIHBI?

68 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)

69 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1
JAHHBIX cpefax?

70 Urto Ha3wiBatOT nHTEpEpeHIuei ceera? OIIK-1.3.1

71 Onumure, B 4eM pasnuuue MEXIY TEOMETPUYECKON U ONITUYECKON OIK-1.Y.1
Pa3HOCTHIO XOJla CBETOBBIX JIyUEeH.

7 Uro Takoe nucnepceus cBeta Kak sapieHue? Ilpusenure npuMepsl OINK-13.1
HAOJIOACHUS JUCTICPCHH. -
[Ipoananuzupyiite, Kakoil HAUOOIBIIHNI TOPATOK CIIEKTPA MOXKHO

73 HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500 OIK-1.Y 1
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C ATUHON BOJIHBI 500 o
HM.

74 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIK-23.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO

75 IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroi 30° ¢ mIOCKOCTbIO OIK-1.V 1
aHanuzaTopa. Bo CKOJIbKO pa3 yMEHBIIUTCS MNHTEHCUBHOCTh CBETA B T
YKa3aHHOM ciiydae?

Cemectp 3

76 Uto Takoe aOCOTIOTHO YEpHOE TeN0? OIIK-1.3.1
Bo ckonbko pa3 ©3MEHHUTCS MOTOK 3HEPTUN OT HUTU HaKaJIHBaHUS

77 JIAMIIbI, €CITU YABOUTH ee Temreparypy? OO0CHyiTe Ball OTBET, OIIK-1.V.1
onupaschk Ha 3akoH Ctedana-bonbiiMana.

Pacrnionoxure cnenyromue creKTpabHbIE KIACChl 3B€3]1 B IOPSIKE
BO3pacTaHus a0COJIIOTHONW TeMIEPaTyphI:
A — Oenble 3BE315I,

78 | U menmsie, OIK-1.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COTIOTHO YEPHOTO Tea.

OO0bsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.
79 Uro Ha3pIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-1.3.1
80 OOBsCHUTE NPUIMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO OIIK-1.3.1




N3JTY4YCHUA.

OO0BbscHUTE, KaK PHEPrus GOTOHA CBsI3aHa C AJTMHON CBETOBOW BOJHHBI.

81 . OIIK-1.3.1
OO6ocHyliTe Balll OTBET.

32 Onumwmre, 9TO MPEACTABISIET COOO0 aTOM B paMKax Mojenu ToMcoHa. OIK-2.3.1
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN? o
ATOM BOJOpO/Ia HAXOAUTCS B OCHOBHOM COCTOSIHMH. Kakoii IJTMHBI

83 BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll OIIK-1.V.1
OTBET, UCMOJIb3Yys MOCTYNAThl bopa.

84 B gem coctout runotesa ne bporisns? OIIK-1.3.1
OOBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSIBIISIOT

85 BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKIAIOIINE OIIK-2.3.1
BOJIHOBBIE CBOMCTBA YACTHII.
Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hYyTOONBHBIN MY MTPH

86 MOMNaJIaHiK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a OIIK-1.V.1
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

87 KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN? OIIK-1.3.1
B uem oTinuMe cTallMOHAPHOTO M HECTAIMOHAPHOTO YpaBHEHUS

88 v OIIK-1.3.1
[Ipénunrepa?
CpaBHuTte nnuHy BoJsIHBI ie bpoiins ans mapuka maccoi m,, = 0,2 r u

89 IPOTOHA MaccoH my, = 1.67* 107 KT, UMEIOIUX oAnHaKkoBbie ckopoctu | OIIK-1.Y.1
V.
Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO

90 FapMOHUYECKOTO OCHMIIIATOPA CBA3aHA C COOTHOLIEHUEM OIIK-1.VY.1
HeonpeaeneHHocTel [ eizenoepra?

91 [Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM OIK-1.Y.1
COCTOSTHMH B aTOME.
[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM

92 3aroJjiHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBA HMEET OIIK-1.V.1
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHIO?

93 Kakum MokeT ObITh CTIMH YacTHUIl, KOTOPBIC OMMUCHIBAIOTCS OIK-13.1
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

94 OOBsiCHUTE, YeM OTIUYACTCS XapaKTep 3aMOHEHUS COCTOSTHHMA OIK-13.1
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

95 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. OIIK-1.V.1

96 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIlK-2.3.1
Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiuus E2 = -5

97 OIIK-1.V.1
3B, sHeprus MetactabunpHOro coctosHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3yuyeHue.

08 Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO OIMK-13.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu? o

99 OO0OBbsicHUTE, KaK KBAHTOBAs TEOPHS TETUIOEMKOCTH TBEPAOTO Tela OIK-1.Y 1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA. U

100 Kaxkas gactuia HaszpiBaercs pornonom? KakuM KBaHTOBBIM OMNK-13.1
pacnpeeIeHueM ONMMUCHIBAIOTCS (DOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne i/t [Tepedyens BonpocoB (3amav) myis 3aueta / nudd. 3auera Koxn
WHMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeuenr TeM [ KypCOBOTO TPOEKTHUPOBAHUS/BBIIOIHEHUS KYpCOBOW pabOThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel st mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeCTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISt TECTOB

y Kon
No /it [IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB
WHIUKATOpa
Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
MOCTOSIHHBIM T10 BEJIMYUHE YCKOpeHueM?

1 1) [Ipsimast muHUS OIIK-1.V¥.1
2) JIuaus ¢ neperuooM
3) [TapabGona
4) OKpy>KHOCTb
Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NYECKUX BETUYHH UMEET
CANHUIY U3MCPCHU, COBITAAAIOIIYIO C CHHHHHGﬁ HU3MCPCHUMA CHUIIBI?

2 1) Wwmmyasc OIIK-1.3.1
2) Yckopenue
3) Bec
4) VYraosas cKOpoCTb
[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

3 1) HV3mMeHeHUIo SHEPTHH CHCTEMBbI OIIK-1.Y.1
2) Hymo
3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBbI
VYKaxxuTe BEpPHYIO 3alIUCh YPAaBHEHUS JUHAMUKH BPAILATEILHOTO
TIBUKCHHUS.

4 | M=Jo OIlK-1.3.1
2) e=M/
3) M=L*n2
4) L=r*p*sina
YKaxkuTe, 4eMy paBeH MOMEHT HHEPIIMU TOHKOT0 00py4a Maccoil m u
paauyca r.

5 1) J=m*r/12 OIIK-1.3.1
2) I =m*r*/2
3) I =m**/3
4)]) = m*r?




Bri6epute ¢pa3zy, cOOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-2.3.1

Paccuuraiite Benu4nuHy MOYJII MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

1) 12 m/c?
2) 3wm/c?
3) 7 m/c?
4) 9 m/c?

OIIK-1.V.1

Bribepure Gpopmyity, onpeaensionyo BeJIMIuny (Ha3oBoii ckopocTu
BOJIHBI.

1) v=o%k
2) v=k*v
3) v=k*A
4) v=m/k

OIIK-1.3.1

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHJIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucuT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

10

Kakas u3 nepeunciieHHbIX GU3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr¥m)/c*?

1) MowmeHT cuitbl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cwuna

OIIK-1.3.1

11

Korna TanreHuuaabHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSHHO, TO TAKOE IBHKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.1

12

Bribepure npaBmiibHbIH 0TBET. Kak M3MeHAeTCS MOIYSIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MIPOUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19

1) YOsiBacT
2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

OIIK-1.V.1




4) Ocraércs MOCTOSTHHBIM

13

Kak BpIuncCIIsIETCS MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*F/3
2) J=m*P/12
3) J=2*m*/*/5
4) J=m*r*

OIIK-2.3.1

14

Kak cooTHOCSATCSt MOMEHTBI UHEPLIMU JUCKA J 1T
U UWIMHAPA J1I, KOTOphIE UMEIOT paBHBIE MACCHI U PaJINYChI?

1) Jon=1Ju
2) Jn>Jun
3) Jn>2*Jn
4) Jn>Ju/2

OIIK-1.¥.1

15

Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecau aBa IUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

16

Kaxoit yuéHnslii co3pai crienuanbHyto Teoputo oTHocuTeabHocTH (CTO)?

1) Tamunei
2) DWHIITEHH
3) Jlopenn
4) bop

OIIK-1.3.1

17

Bribepure ypaBHeHUE, ONMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMs.

1) x=0,ltg(2t2+7/6)
2) x=0,1cos(2t+m/6)
3) x =5ctg(8t2+m/2)

4) x = 0,05arctg(2t™)

OIIK-1.3.1

18

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KOJieOanus, OyaeT HabmomaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOIIEH CUIbI)?

) o> w0
2) o>l
3) o= wl
4) o <<nl

OIIK-1.3.1

19

Bri6epuTe, kakast puznueckasi BETMUMHA U3MEHSETCS 110 BO3IEHCTBHEM
CWJIBI Ha TEJIO COTJIACHO BTOpOMY 3akoHY HbrloTOHA.

1) Monspaasa macca
2) Cxkopocthb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

20

BriGepuTe, B Kakol cucTeMe Tes MOJHBI MOMEHT UMITYJIbCa OCTAeTCs

OIIK-2.3.1




IIOCTOSIHHBIM.

1) 3amkHyTOM

2) HesamknyTO#, r;iIe CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTOi

21

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPAaEKTOpPUU JBHKEHUS TEINA.

1) Bs3skoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBbKEHUS

OIIK-2.3.1

22

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO MAa/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?

OIIK-1.V.1

23

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJI KoneOaHuit
MaTeMaTUYeCKOro MasiTHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) VYBenuuurcs B 3 paza
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 paza
4) VYwmenblinTcs B 4 paza

OIIK-1.V.1

Cemectp 2

24

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSIX MPAKTUYECKU HE
IIPOBOJSAT 2JIEKTPUUECKUN TOK.

1) IIpoBonHuKH

2) IlomynpoBoIHUKH
3) Ilmaruna

4) JIudIeKTpUuKu

OIIK-1.3.1

25

Kaxk HampaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AJIEKTPOCTATHUECKOTO TOJIs, CO3AAaHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuuBarOTCs BOKpPYT 3apsijia

2) Kzapany

3) 3akpyuuBaroTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YAaCOBOW CTPEIKU

OIIK-1.3.1

26

MookeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
00JIbIIIE DIIEMEHTAPHOTO 3apsiaa?

1) Moxer
2) Her, HE MOXET

OIIK-1.3.1




3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

27

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloTeHnuManbHOU SHEPrus €AMHUYHOTO ITOJIOKUTEIBLHOTO 3aps1a UiIu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAy

2) PaGore cui mosns 1o nepeMeneHNIo eTMHIYHOTO OI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH I0JIs1 B 0ECKOHEUYHOCTh

3) Cune, geiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruy NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
AHHOW TOYKE IOJIA

OIIK-2.3.1

28

Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:

1) R=U/N1
2) R=Q/2At
3) j=c'E
4) R=P/

OIIK-1.3.1

29

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hunyknus

4) 3apsn

OIIK-1.3.1

30

OueHure, KaK 3aBUCUT JEKTPUUYECKasi MPOBOAUMOCTb MPOBOAHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

31

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpask UMEET TY K€ €AUHUILY
U3MEPEHMUS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) 24C

4) ConpoTHBieHNE

OIIK-1.3.1

32

Kaxk Ha3pIBaeTCs BeMYMHA HANPSHKEHHOCTH TIOJIA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercsi B HyJb U
HAIpPsDKEHHOCTS T10JIs1 HAlPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cuoi

3) Tlonspuzarnuent

4) MarsuToaBWXKyIIEH CUIION

OIIK-2.3.1

33

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUN MarHUTHOU
WHIYKIUH.

OIIK-1.V.1




1) OxpyXHOCTBH
2) Ilpsmas
3) Osanownn
4) Dnmurnc

34

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD 3JICKTPHYCCKOT'O moJIs?

1) A/M
2) B/m
3) Kn
4) Tn

OIIK-1.3.1

35

VY cTaHOBHTE COOTBETCTBUE MEXK]ly MaTEpUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTpOnpPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [TonympoBoaHUK 2)10"° -10°

B) JIMDIeKTPUK 3) 10* - 10°

OIIK-1.3.1

36

OHGHI/ITG, KaK COOTHOCATCA YTJIbI HAJACHUA O U OTpa’KEHUA (p CBETA.

) a>>¢
2) a>0
3) a=9
4) a<o

OIIK-1.3.1

37

[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeb IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

1) 1/32
2) 1/4
3) 4

4) 1/16

OIIK-1.V.1

38

YkaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOTH?

1) OrubaHue BOJHAMH MPENATCTBUIHA

2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HUCTOYHUKOB

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHus IIPU NEPEXOAE U3 OAHOU Cpebl B IPYIyIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-2.3.1

39

[Tpoananu3upyiite, KakuM JIOJIKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIyya,
9TOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

40

Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIOJIB30BaH MPHHITHUI
['tolirenca-Openens?

OIIK-1.3.1




1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

IIpoananusupyiirte, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPpUXOB HA MIJLTAMETP.

41 | 1) 100 mxm OIIK-1.Y.1
2) 500 mxm
3) 200 mxm
4) 5 MxMm
[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEPDHEpPEHLIUU
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pEeHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPO# pa3sHOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).
42 1) 41 OIIK-1.VY.1
2) 3*I
3) 1
4) 0
UTo U3 NepEeYnCIIEHHOTO SIBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHIMA
MarHuTHOTO 1oJisA?
1) CuioBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarHuTHbl€ CHJIOBbIE JINHUM HAYMHAIOTCS HA MAaTHUTHBIX U
43 3aKaHYMBAIOTCS HA DJIEKTPUUECKHUX 3apsiiax OIK-1.3.1
3) MarauTHsle CUJIOBbIE TMHUU HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHuTHBIX 3apsaax
4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUYECKUX 3apsaaax
Paccuunraiite nmokaszaTenb MpeaoMIICHUs BEIIECTBA, €CJIM CKOPOCTh CBETA
IIPU NIEPEXO/E JIyda U3 BO3yXa B HEKOTOPOE BEIIECTBO YMEHBIINIACh
Ha 20%.
44 1.2 OIIK-1.V¥.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mex1y ONTUYECKMMU OCSIMU TOJISIpU3aTOpa U
aHanuzaropa. [Ipu mpoxoJIeHUH CKPEILEHHbIX MOISPU3aTopa U
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIMIACH B 4 pa3a.
45 1) 60° OIIK-1.V¥.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEIMUMHA MAarHUTHOW UHAYKIIMY HA
46 | OCH JUIMHHOTO CONEHOMNA, €CIM TOK B HEM YBEIHIHTD B 4 paza, a OIK-1.Y 1

IIJIOTHOCTh HAMOTKH BUTKOB YMCHBIINTH B 2 pasa.




1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) VYwmenbuutcs B 9 pa3
4) VYwmenbmutcs B 3 paza

Cemectp 3

47

YKa}KI/ITe, KaKoe TeJIO ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznyyaet B BUIMMOM JIMAIIa30HE

OIIK-1.3.1

48

VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTh OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) Yepnoro

OIIK-1.3.1

49

Bri6epute, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

50

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3MyueHUe

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-2.3.1

51

YKaKuTe 3aKOH, KOTOPBIH OMpeIessieT MOJI0KEHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBeriii 3akoH BrHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

52

VYkaxxute Gopmyiy, onpeAessonlyio SJHEPTUI0 CBETOBOTO KBaHTa!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

4) E=h*v=h*\c

OIIK-1.3.1

53

[Tpoananu3upyiite, Kak U3MEHSACTCS CHJIa TOKA HACBIIICHUS ITPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercst
2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS
3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

OIIK-1.V.1




4) CHayayia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

54

IIpoananusupyire, 4T0 NPOUZOUAECT C KHHETUYECKON YHEPTUeh
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJIal0IIEro CBETa,
YBEJIMUYUTH €I0 MHTEHCUBHOCTH B 2 pa3a?

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenmuuutcs B 2 pasza

OIIK-1.V.1
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTHU
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo mponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1
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[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTHUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®oroaddext Bo3MoKeH, eclii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He 6yner

3) dororddekxT BO3MOKEH, €CIIH TOTIOJHUTEILHO MPUIIOKHUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTHIO p ~ 0.5

OIIK-1.V.1
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OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABIICHUS C
KBAHTOBOW TOYKH 3pECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Dueprumn dotona;

B) Koa¢dummenra orpaskeHus MOBEPXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4)A, b

OIIK-1.V.1
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[Ipoananusupyiite, B Kakux 00JaCTSIX CIIEKTpa 3JIEKTPOMArHUTHBIX BOJIH

BO3MOKHO Habmonenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH

2) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI JUaNa30H U TaMMa-N31y4eHUe

OIIK-1.V.1
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Kakum 00pa3om umItynsc OTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI

2) Hmnysnbc npsMo NponopiHoHaIeH KBaApaTy JJIMHbBI BOJHBI

3) Wmnynbc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLUOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI

OIIK-1.3.1




BOJIHBI
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B kaxoii 0651aCcTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3JTyUYEHUSI UMITYJIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) PagronsnydeHue

OIIK-2.3.1
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[Ipoananu3upyiite, KaKO€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHH CBETA!

1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
HX DHEPIUuu

2) CBeT MOXKET U3Iy4aThCs U PaCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 9yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPAWHATLI U UMITYJIBC

OIIK-1.V.1
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VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOTo nocryiarta bopa:

1) VYT1BepxaeHue o CylIeCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHULIATEIIBHO 3aPSKEHHBIX DJIEKTPOHOB

OIIK-1.3.1
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BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUU: «ATOMBI MOTYT...»

1) IornomaTs 1 U3Iy4aTh JIUIIb HEKOTOPBIM AUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, JTUOO JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3ny4aTs 1100YyI0 MOPIUIO YPHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH

OIIK-1.3.1
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yKa)KI/ITC, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnoBoe u3iydyeHue

2) PeHTreHoBckoe U3IydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-2.3.1
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[Ipoananu3upyiiTe, Kak K3MEHWJIACh SHEPTHS AaTOMa BOJIOPO/IA MPU
M3TydeHHH UM (POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBenunuwmnach Ha 4.86 5B
2) VYwMenbmunack Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B

OIIK-1.V.1




4) VBenuuuinach Ha 9.72 5B

66

VYkaxure, B UéM 3aKJII0YAETCA runores3a ae bpoimns:

1) JlrxoOble MUKPOYACTHUIIBI HAPSAY C KOPIYCKYJISIPHBIMU 00a1at0T
BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOKET CoJiepKaTh Oojiee IBYX AIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIEIIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HENPEPBIBHO, a
OTJICIbHBIMU KBAHTAMU

OIIK-1.3.1
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BriGepure yTBepxkaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MukpoyacTulbl MOTYT NPOSIBJISTH BOJHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.1
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Paccuuraiite nnuHy BOiHBI Ae bpoils 11 3JIeKTpoHa, ABUKYLIETOCS CO
31

ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1*%10™" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 am
4) 3.6 MKkM

OIIK-1.V.1
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VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPU JAHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

1)20+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1
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yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHMCJIO 1.

1) OHeprerTuyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HAIPaBJICHUU

OIIK-1.3.1
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YKa)KI/ITe, YTO OnpeAcIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBIM MEXaHUIECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHEPruro CTalMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) Bennunny MOMeHTa UMITYJIbCa IEKTPOHA B 3aJJaHHOM HalpaBlIeHUN
4) DHepreTudyecKue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuienIeHus] ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?

OIIK-1.3.1




1)D#inmTeitna u ge Xaaca
2) llTapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

73

Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMH, MCHBIIIMMH YaCTOTHI ITaJarouicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-2.3.1
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[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHUIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMN HA KOMILJIEKCHO-COTIPSDKEHHOE

BBIP2)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBI.

3) BonnoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIIHMS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBKEHUS MUKPOUYACTHUIIEI X = X(t) B HESIBHOU (hopme.

OIIK-1.3.1
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Bribepure BepHYI0 GOpMYTUPOBKY COOTHOLICHHUS HEOIPEICICHHOCTEH
Ieiizenbepra:

1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h

OIIK-1.3.1

76

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (bepMI/IOHaMI/I.

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIHI.

2) DIeKTpUYeCKH HEHUTpabHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MoayneabiM CIIMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1
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Kaxk Ha3piBaeTcst TBEpIOE TENO, y KOTOPOTO BAJICHTHAS 30HA MTOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-2.3.1
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Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

1) Jx*c
2) Hx/c
3) Jx/m
4) Jx/>B

OIIK-1.3.1
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Kax Ha3pIBaeTCsS COCTOSHIE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

OIIK-1.3.1




1) Bo30OyxaeHHOE coCcTOsTHUE
2) MeracTtabuiabHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOSIHHE

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MIEPUOINYECKOM ITOTEHIIATE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

80 MIPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIK-1.3.1

3) B Haxo0XJIeHHM YacTHUIIbI Cpa3y B HECKOJIBKUX TOUKAX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxoxAeHUH MUKPOUYACTHIIBI Yepe3 MOTCHIIUATBHBIN Oapbep,

KoTaa SHCPIruAa 4aCTUlibl MCHBIIIC BBICOTHI 3TOI'O 6apbepa

Kakue noaBm>XHbIe YaCTUIBl WIIM KBa3UYACTHUIIBI SIBJIAIOTCS HOCUTEIAMHI
3apsja B MOJIYIPOBOAHUKAX?

81 1) DnekTpoHbI OIIK-2.3.1
2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, permamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMALHIO IO TEME, 2 B OCBOCHUU
¢yHaaMEeHTaNbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mponecce JIeKIus BBIIOIHAET METOJ0JOIHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (GYHKIMU. JIEKIusT pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMMU.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00yUYarOIIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHMM, YPOBEHb
KOTOPBIX ONPEIEIISIECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;




— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IEIOBBIX  KAauecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIJICHHS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— HAYYHTHCS METOJMYCCKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIaBHBIC MBICTH M
MOJIOKCHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  Pa3IUYHBIX
bopmynupoBKax);

—  TIOJy4YeHHE TOYHOTO TOHMMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIaloB U
UCIIOJIb30BAaHWEM pa3aTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MMPUMEHECHHSI OT/ICIIbHBIX TEMATHK I10 JTUCIUTIINHE.

11.2. MeTonuueckne ykazaHUS I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHITHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIF0YaronIasics B BHIOJIHEHUU 00YyJaOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOGHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS TSI 00YUAIOMIEroCsl SBJISICTCS] MPUBUTHE 00YUYaIOIIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU JESATEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHue, YriayOJleHHue, pacIiupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU TS
BBITIOJTHEHMS 3aJ]aHMUi;

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOpM
00yJeHwusI.

TpeGoBanust kK IPOBEAECHUIO NPAKTUYECKUX 3aHATUN

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHYECKMMHU BOIPOCAMHM, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BHJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Meroanueckue yKka3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TPUBEICHBI B
CIIEAYIOMMNX NocoOusix, numeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC!

1. Mexanuka. KoneGanus u BonHsl. Tepmoannamuka. Coopuuk 3amau //U.U. Kosanenko,
E.H. Kotnukos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B. Pyrtskos, FO.H.
Hapes. CII6I'YAIL 2018.67 c.

2. OnextpudectBo. Marnetusm. Ontuka. COopHuk 3amad. / B.M. Anapees, ..
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. HIudpun. CIIOI'YAIL2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunoBa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.



11.3. Meronuueckue ykasaHHus JUIs OOYYaIOIIMXCSl IO BBIOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BeimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pelleHre CIEeIYIONUX OCHOBHBIX 3a7a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIUILTUHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3alUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JCKIHSIX;

—  TIOJydeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUTHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIpli CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOJHUTH OMNpeesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHylo paOoTy IUITAHUPYETCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHM, 1 OJTHO Ha 3almUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauvane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpPyeTCs B ClIELUaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nmaGopaTtopuio CTyIeHTBI IOJDKEH NPUXOIUTH MOATOTOBICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI M TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonsATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCcie JIOMyCcKa, MOJy4YeHHOTO 1ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICIOBAT;

— Kakas LeJb epe/l HUM MOCTaBIICHA;

— KakuM# MpUOOpaMH U KaK BeIyTCs] U3MEPEHUS;

—  Kak CJIEeAyeT NPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1oMycKk K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalie.

B mpomecce BbImonHeHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIEHTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIlivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIig U WHUIMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH MW Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOIEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIAIlloM MOYKHO
JIIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHNE UX B
KOHIIE 3aHSTHUS HAUYHUCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb




JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpPaTHOCTD JIy4Ile HPOSIBUTH
pu opOpMJICHUU OTUYETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKO 00SI3aTEILHO AETCsl Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMKMCH CTyeHTa B IPOTOKOJIE
0603HaqaeT, YTO OH OTBCYACT 3a BCC HpOBCI{CHHLIe I/I3MepeHI/IH, a IIOAIIHUCH HpCHO,Z[aBaTeJIH
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBIMIOJHIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
HOHy‘{eHBI HNMCHHO TEM CTyI[eHTOM, KOTOpBIﬁ COCTaBUJI HpOTOKOH.

[To pesynbraTam, 3aMKCUPOBAHHBIM B MPOTOKOJIC M3MEPEHUH, CTYACHT J0Ma IHUIIET
OTYECT U 3auiIacT €ro Ha CJICI[YIOH_IGM 3aHATHUUA. HpI/I 3alIUTEC OTUCTa MOFYT GBITI: 3aaHbI
T00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS WM 10 TMOJYYCHHBIM pe3yjibTaTaM. 3a
NPUHATBHIA OTYET MPEToiaBaTeNb BHICTABISIET CTYACHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil pabOoTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHIL.

Ona cdopmynupoBaHa B ONHUCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHON U3 IIPOTOKOJIA U3MEPECHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TOJNBKO TE€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UcCienyeMblX BenudyuH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(GhOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYXKHO.
@opmynbl IS BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbTaThl ©3MEPEHUN U BBIYUCIICHU.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pesynbrathl. 10 BO3MOXHOCTH, WX HYKHO TPEICTABIATh B BHUIE HATNATHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIIATH JIMIITHUE JACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BBIUMCIEHUN.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO Jierye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrlumnciieHne TOrPEITHOCTEH.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHbIe MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuu



aBTOPHI MOCTAPAJINCh OCTaBUTh JIMIIb CAMOE BAXKHOE IO 3TOW TeME U H3JIOKUTh MaTrepHaj Mo
BO3MOKHOCTH IIPOCTO.
7. T'paduku u pUCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmolt ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKuWX €AMHHUIIAX BJOJIb Hee OTKJIajbpiBaeTcs. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITE 3HAYEHUS MOIHCHIBATH
Ha ocsx He cienyer. Ha rpaduk ob6s3arenbHO HaHOCATCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMas uX JUHUSA. OKOJIO OJHOW WM HECKOJBKMX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OkoHuaTeIbHBIEC PE3yIbTATHI, HX 00CYXK/ICHHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJBECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU INOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTEIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGHS&TGJ’IBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBI0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1I€NTM PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3ammcu
HAa JINCTaX BEIYTCS TOJBKO, C OJHOU CTOpOHHKL. [0 KkpasM nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauWHas ¢ TpeTbero. [lepBuiil nmuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciu Bl ucnosnb3yere dyxue 3aroToBKu, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAHHBIC» OIIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlygmie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, NpaBUIBLHO JH y Bac
MOJTYYUIIOCh.

TurynbHbIH MHCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOTO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeTonuveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:




1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM
//M.N. Kosanenko, H.I1. JlaBpoBckasi, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, /I.E.
[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL 2014. 132 c.

2. DnektpuuecTtBO M MarHetusM. JlaGoparopusiii nmpaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, HO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. Jlabopatopueiii nmpaktukym //E.H. Kormukos, WN.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.

4. BonHoBag ontuka. YueObHo-meTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CIIGI'VAIL 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. Kpekrynosa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, /[.A. ITonos, B.K. [Ipununko, I'.B. Tepewmenko, KO.H. I{apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronuueckue yka3aHus IJisi 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpa3Hoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpuOJ OOydYeHHs, TOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJarouuxcs, sIBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCUMIUIMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJleHAApHOMY yueOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEpPOIIPUATHS, IPETYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCJIE YEro MPENoAaBaTeNlb NPOCTABISAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00OydaroUxcst MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 332 HEro CTYACHT IOJIy4YMJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllydyae MPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,



HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYHIECTBIATHCS Ha
VHAMBUAYaAJIbHBIX KOHCYJIbTALUAX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
NPOMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUITMHE.

B Teuenme cemectpa s gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He00X0IMMO c1aTh He MeHee 75% 1ab0opaToOpHbBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIbHO». B cilyuae HEBBIMOIHEHHS BBIIIEU3IOKEHHOTO CTYJAEHT, MPU YCIEITHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYyYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI OOYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTECTALUH.

ITpomexxyrounass  arrectauust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHME
IPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NMPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEILHOY.

DK3aMeH MOXET MPOXOJIUTh B BHUJIE YCTHOIO OIpOca WU TecTHpoBaHHs. OCHOBaHHEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE IPOX0XKICHUE 00y4atoIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOEHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalITUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpPHEHTHpPAaMHM IIPH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALIMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHW M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHbIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHUS pabOoTBhI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




