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

JIOII., K.T.H., JIOII.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

C.B. Conéusrit

(MHULHATB, haMIIHs)

I

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMATIbHOCTHU

13.03.02

HanmenoBanune HaIpaBJICHUA

DEKTPOIHEPreTHKA U IJEKTPOTEXHUKA
MOATOTOBKH/ CIIEIUATBHOCTH

HanmenoBanue
[Hudposas sHEpreTHKa
HaIlTpaBJICHHOCTH
®dopma 00yueHus 3a04Has

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
~ 1 |
JI01L, K..-M.H. T 12,0623 B.B. Jlo6atoB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) f P _{(monmuce, 1ata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wmonsa 2023 r, nporokosn Ne 14

3asenyromuii kadempoit Ne 3

J.T.H., IpOQ. s 14,0623 A.B. Komnbuibios
(yd4. cTeneHp, 3BaHUC) e (moamuck, nara) (uHUIMANEL, hamMuIns)
OrtBerctBeHHbIN 32 OIT BO 13.03.02(03)
7011, K.T.H., JOLL. Vo ee® 22.06.23 0.4. Conénas
(OIKHOCTB, Y4. CTETICHB, 3BaHHE) "% (momuck, nata) (MHULDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HHCTUTYTa Ne3 1o Meronndeckoit pabote

yay 22.06.23 H.B. PenreTnukosa

JIOJDKHOCTD, y4. CTEIICHbD, 3BaHUC N MOAIKCh, 1aTa WHULIAAJIBI, (hamMuins
yq Al



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocT 13.03.02
«DNEKTpO’HEpPreTHKa M DJIEKTPOTeXHHKa» HamnpaBieHHocTH «lludpoBas sHeprertukar.
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOUIMM (PU3MKO-MaTeMaTHUYECKUI ammapar,
METO/bl aHaJu3a U MOJAEIUPOBAHUS, TEOPETHUUECKOTO0 M IKCIEPUMEHTAIBHOTO HCCIEI0BaHUS
IpU PEUIeHUH NPO(ECCHOHATBHBIX 3a1au.

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[TporpaMMoil TUCHMITIMHBI MPEXyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIMNA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalys B popMe 3K3aMeHa.

OO0miasi TpyJOEMKOCTh OCBOCHHMSI JUCHIUILIINHBI COCTaBIseT 12 3adeTHhIX equHuI, 432
yaca.

SI3bIK 00yUeHUS IO JUCIMILTUHE «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.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-3 Criocoben
IPUMEHSTh
;(;I(;;B;)T_cmy}omnn OIIK-3./1.4 neMOHCTpHUpPYET 3HAHUE }
. AJIEMEHTapHBIX OCHOB ONTHUKH, KBAHTOBOU
MaTeMaTUYECKUN

MEXaHHUKH ¥ aTOMHOH (pu3nkn
OIIK-3./1.5 nemoHCTpUpy€eT NOHUMaHKE
(Gu3HUeCcKNX SBICHUI U yMEeT IPUMEHSITh

arnmapar, METO/IbI
Ob6memnpodeccnoHalbHbIE | aHATTU3A U

KOMITCTCHITHH MOJICTTUPOBAHHS,

dusznyecKue 3aKOHbI MEXaHHKH,
TEOPETUYCCKOTO U N

MOJICKYJISIPHOU (DU3UKH, TEPMOJANHAMUKH,
IKCTIIEPUMEHTATIBHOTO

SJIEKTPUUYECTBA U MArHETU3MA JIJISl PEIICHUS
UCCIICIOBAHUS TIPU

THUITOBBIX 33724
pelICHU
pohecCHOHATBLHBIX
3a1a4

2. Mecro aucuuminHbl B cTpykType Ol

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

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTka. MaTeMaTH4ECKUM aHATIU3».

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOT'YT MCIOIb30BaThCS MPU U3YUYCHUU APYTUX TACLHUIUIMH:

— «ONEKTPOTEXHUKAY;

— «TeopeTnueckas MEXaHUKaY;

— «MartepuanoBeieHuEY;

— «I[IpuknanHas MexaHHUKa;

— «ONEeKTpUYECKHE MALTUHBDY;

— «OJIEKTPUYECKHE U MIEKTPOHHBIE allapaThl»;

— «ONEKTPUUECKHE CUCTEMBI U CETH.

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

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI




. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 12/ 432 4/ 144 3/ 108 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:
nexuuu (JI), (gac) 24 8 8 8
npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 357 119 83 155
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3.,
mudd. 3auet, sx3ameH (3auer, Judd. 3au, OK3., OK3. DK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Paznensl, TeMbI TUCIUIUIAHBI, UX TPYTOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Hexuma ) 113 AP KI1 CPC
’ (gac) (C3) (gac) (1ac) (qac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. Monekymnsipaas pusnka 2 1 1 39
Wroro B cemectpe; 8 4 4 119
Cemectp 2
Paznen 4. DnexktpudectBo 3 2 2 28
Paznen 5. Maruetusm 3 1 1 78
Pa3znen 6. Onruka 2 1 1 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Paznen 8. KBanToBas MexaHnuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Uroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 357




[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxanue pa3faernoB U TeM JEKIIMOHHBIX 3aHATUN

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts 1 yckopenue. HopmansHoe u
KacaresbHOe yckopeHus. [loctynaTenbHoe U BpamareabHoe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUalbHON
TOYKHU. CBSI3b IMHENHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeJIbHOM JIBUIKEHHH.

NuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOM AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHON TOUKU. HemHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLMH. 3aKOH COXpaHEHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXy MOTEHUUATBHON SHEPTrUeH 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
uHepuuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaAIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocryinarsl cenuanbHONU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBucTCKUN nMnyibe. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

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

Paznen 2. KoJsie0aHud 1 BOJHEI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKHil MasITHUK, PU3UYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIpyro# cuibl). ClokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunemartnka BOTHOBBIX MPOIIECCOB (IJIOCKHE U c(hepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprust BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTD BOJIHBI.
Crosiyas BosHA. 3ByK. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJTHBI.

Pa3znen 3. Moaexkyasipaas pusnka.
TepMoauHamMuueckne CoCTosiHUA U npoueccsl. [TonsaTue




byHkMM coctosaHus. Buytpennss sneprusi. Konnuectso
ternoTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayvaJjo TepMoArHaMuKu. TeMreparypa u BHyTpEHHSS SHEPrHs
Kak (pyHKIMA cocTosiHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHMSL, BHYTPEHHSSI SHEPT U,
TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
MouiekyJl. CpeHsis KHHEeTHYecKast SHeprusi MoJjiekya. OCHOBHOE
ypaBHEHHE KMHETUYECKOW TeOpUH UACaTbHBIX Ta30B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYeCTBO.

OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIeKTpoCcTaThyecKoro nosst. [IpuHuun cynepnosunuu.
DIIeKTpUYECKHUi TUIoJb. PaboTa cril 3J1eKTpOCTaTHIECKOTO
nojisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCTB M TOTEHLIMAT 3JIEKTPOCTATHYECKOI0 1014,
CBsI3b MEXIy HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
10JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muaeKTpuKkoB. [lonspuszanus nuanektpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [Jusnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckass IPOHUIIAEMOCTh. DJIEKTPHUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca At 37€KTPUUECKOTO TOJIS B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI AJIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apssKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
OnekTpoaBrKyIIas cuia. 3akonsl Oma u Jxoynsa-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. HaMmarunuenHocTb. MaruutHasi 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 nois. Cucrema ypaBHeHui Makcsesia.
MarepuasibHbl€ YpaBHEHUSI.

Pazgen 6.

Onruka.

[1nockue MOHOXpOMATHYECKUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bexkrop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertonapl HaOmOAeHUS HHTEphEepeHIu cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-Openens. Jlucnepeus cBeTa.




Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Mautroca.

Pasnen 7.

KBantoBas onruka.

TennoBoe uznyuyenue tein. 3akoH Kupxroda. 3akoHbl
W3ITy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpaduoieToBas
katactpoa. KBanroBas runoresa u gpopmyina [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. BoiHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH 1 bpoiis.
[Mpunnun neonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYMH. BpeMeHHOe U cTallMOHAapHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CeoOonHas yactuia. Yacrtuia B 0eCKOHEUHOM
noreHuuanbHou sime. KBanTtoBerii ocumsisitop. Hynesas
SHEprus, HyleBble Koyiebanus. [IpoxoxkaeHne YacTHIlHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit lTepna u 'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHil. DepMHUOHBI U OO30HBI.
CummeTrpus BOTHOBOU (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
[punnun [Taynu. O0bscHEHNE TEPUOANIECKON CUCTEMBI
snemenToB .M. Menaeneena.

OHepreTu4ecKuil CneKTp aToMOB U MoJjieKyl. [Ipupona
XUMHUYECKOHN CBSA3U.

Pazmen 9.

Crarncruyeckas QpU3NKa.

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

Pacnpenenenne @epmu-/upaka 11 3J1€KTPOHHOTO rasa.
DNEeKTpOHBI B KpHUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKJIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeiiHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3.

[IpakTuueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYTO0EMKOCTh




W3 Hux No
No | Tembl npaktrdeckux | ®OpMbI IpaKTUUYECKUX | TpPyIOEMKOCTb, |IPaAKTUUYECKOM [pa3aesia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JINHBI
Cewmectp 1
1 Kunemaruka u Pemenue 3agag 2 1
TUHAMUKa
a0COJIIOTHO TBEPIOTO
Tena
2 Kunematuka u Penrenue 3anau 1 2
NUHAMHKA KOJIeOaHUH
3 MonekynsapHo- Pemenue 3amgau 1 3
KHUHETUYECKask TCOPHsI
Cemectp 2
4 Hanpspoxennocts u Pemenue 3agag 2 4
MOTEHIIUAT
AIEKTPOCTATUYECKOTO
oJis
5 Nunykuus Pemenue 3amau 1 5
MarHUTHOTO TOJIS.
Cuibel B MATHATHBIX
TOJISAX
6 WNuTrepdepennus, Pewenue 3anau 1 6
nudpakmms,
MOJIIpU3aIUs
Cemectp 3
7 O¢ddext KomnroHa, Pewienue 3amau 2 7
cBoiicTBa (HOTOHOB
8 ATtoM Bopopoaa. Pemrenue 3agau 1 8
ITocrynarte! bopa
9 KBanToBas Pemrenue 3agau 1 9
CTaTUCTUKA
Bcero 12
4.4. JlabGopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBaHue 1ab0paTopHBIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(dac) JIHBI
Cemectp 1
1 | MastHuk MakcBesia 2 1
2 | Marematnyeckuii 1 0OOPOTHBIN MAaSTHUKU 1 2
3 | OnpeneneHue CKOPOCTH 3BYKa B BO3TYXE 1 3
Cemectp 2
4 | OnpeneneHre MEKTPOSMKOCTH KOHACHCATOpa 2 4
5 | Onpenenenre ropu30HTaIbLHON 1 5
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oISt 3eMJIu




6 | Konsna HeroToHa \ 1 | \ 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | M3yyeHue ciekTpa aToMa BOJIOpoia 1 9
Bcero 12

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocTosTenbHO# paOboThI
qac qac qac yac
1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 90 30 71 39
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 20 30 21 39
Kontponbsable paboTsl 3a0uHnK0B (KP3) 87 29 20 38
[ToaroToBKa K MPOMEKYTOTHOMH 90 30 71 39
arrectauuu (ITA)
Bcero: 357 119 83 155

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUaAOIMIUXCS TT0 TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl O0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabmuIe 8.
Ta6mmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komiuectso
9K3EMIUISPOB B

Hlngp/ bubnuorpaduyeckas ccpuika oubnmioTexe

URL anpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc dousuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,

crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpasoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8




53
C12

Kypc ¢usuku: yaeGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-¢ u3m.,
ctep. - CIIO.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit dusuku: yaedbnoe
nocob6ue: B 3 1./ U. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHUE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc o6meit ¢pusuku: yueOHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJEKTPUYECTBO M MATHETHU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yaeOnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
Kiaccuueckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO s1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexanunka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

121




534
n83

BoiHOBBIE mpOLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
U3, not. - M.: JlabopaTopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocobue / U. E. Uponos. - M.:
dusmarnut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnekTpomarietusMm: OCHOBHBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzmariur:
Hesckwii nuanext: Jlabopatopus
bazoBrix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
Monexynsapuas ¢pusuka - 2020.

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0. r.]. - Tom 3: KBanToBas
onTuka. AToMHas Qu3uKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa ¥ SJIEMEHTAPHBIX
yacrui - 2019. - 320 c.

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

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit pusuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:




WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITUKA, KBAHTOBAs (PH3MKa:
yueOHuk i 6akanaspos / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
N3patensctBO FOpaiit, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

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

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJIEKYJISIpHAst
¢usuka / Cusyxun J1.B., - 6-¢
u31., crep. - Mocksa:
OU3BMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3., crep. - Mockasa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe Tmocodue 1y1st By30B / A.
b. Ca3oHOB. - 2-¢ u3a., uchp. u

nomn. - Mocksa : U3natenbcTBO
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»




URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHaia «Y crexu

buzndeckux Hayk», OU3NUEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DnekTpoHHas Bepcusl KypHaia «3a HayKy»

https://openedu.ru/ O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ OO6pa3oBarenbHbli pecypc Kadeaps
busuku ['VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIEYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITIOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHHUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, [TetepOypr, ya.
TPYNIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (KOMIUIEKT MPUOOPOB sl PU3HUECKUX




n3MepeHuil (31EeKTPOHHBIN 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
CEMHHApPCKOT'0 THUIa, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIBbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku 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 ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpUn; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopust Ne32-01

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; 1a00opaTopHble pabOTHI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-04

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

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




3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYNIOBBIX U UHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI M IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opyJoBaHue

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKa», T. MOCKBa)).

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE [etepOypr, ym.
CpezcTBa 00y4eHusl, CITyXKallue Jjis npeactasienus yaeononn | [acremno, n. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMucs NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

5-0aiuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIEIMAIU3UPOBAHHBIX MOHSITHH.
— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJIOKECHHUS,
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIELMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiics He YCBOWJI 3HAYUTENBHONM 4YacTH MHpPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE OMMUOKA W  HETOYHOCTH  TPHU
«HEYJIOBIIETBOPUTEIIEHO ]
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTCHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

Ne i/t [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa Koxn
WHNKATOpa
Cemectp 1

1 UTo n3y4yaeT KWHEMaTuKa? OIIK-3.]1.4

2 UYrto Takoe MarepuagbHas Touka? OIIK-3./1.4
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 ar =4 M/c> ¥ HOPMAILHBIM YCKOPEHHEM a, = 3 m/c’. Haiiure OIIK-3./1.5
BEJIMUMHY MOJIHOTO YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-3 ] 4
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-3./1.4
[Ipoananuzupyiite oTAMYNS CIEAYIOMUX (PU3MUECKUX MOJEIICH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-3.J1.5
npuMep, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIAET B KAUECTBE
MarepuasibHON TOUuku 1 ATT.




HaiinuTe cBSI3b MEXIY JUHEHHOMN M YTII0BON CKOPOCTHIO

7 . OIIK-3./1.5
MaTepUaIbHONW TOUKH.
[Ipoananu3upyiite XapakTep NPSAMOJIMHEITHOTO IBHKEHUS TeJla 10

3 W3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-3.J1.5
MIPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE M
3aKOHOB, UCIIOJIb3YEMBIX JJIsl PELICHMS 3a1a4u.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-3.]1.4
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TEIa OT

10 OIIK-3./1.4
€ro Macchl?
[IpuBenure npumep, WILIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA

11 OIIK-3./1.5
HproToHa.

12 HazoBwure, xakoii u3 3akoHoB Kemnepa ycranasnuBaet ¢popmy OITK-3 J1.4
TPAeKTOPHUH TJIAHET.

13 Kaxkas pu3nyeckast BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-3.]1.4

14 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOJIHIECTCS 3aKOH OITK-3.J1 4
COXpaHEeHHMsI UMITYJIbCA.

15 Kakast ¢pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-3./1.4
CpaBHUTE 3aITUCH OCHOBHOTO 3aKOHA JTUHAMUKH JJIsl IOCTYNATEIbHOTO

16 U BpaulaTelbHoro nBmwxeHus. Hailnure B3auMOCBsI3u MEXAY STUMU OIIK-3.J1.5
3aKOHAMHU.

17 Chopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-3./1.4

18 Kaxkas pu3nyeckas BenuunHa Ha3pIBaeTCs pabOTOM? OIIK-3./1.4

19 Yto TaKoe MOITHOCTE? OIIK-3.]1.4

20 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIK-3.J1.5
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoit m = 1 KT moJ AelicTBUEM

71 HEKOTOPOW CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-3.J1.5
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS M
3aJ1auM.
B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U

22 OIIK-3./1.5
HEKOHCEPBATHBHBIMU CHJIAMU?

23 Uto Takoe noTeHuuanpHas 3Heprus? OT 4ero oHa 3aBUCHUT? OIIK-3./1.4

4 ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH. OITK-3.J1 4
[IpuBeauTe NpUMep BHINOIHEHMSI 3aKOHA COXPAHEHMS SHEPTUU.
Jan ToHKHH cTepykeHb Maccord m = 120 T u gmunoi / = 50 cM,

25 CHOCOOHBIN BpaIIaThCsi OTHOCUTENFHO OCH, MPOXOIAINEH uepes ero OIK-3.J1.5
cepenuny. PaccunraiiTe €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.
[TokaxkuTe Ha MpUMepe TOHKOTO cTep:kHs HOM 20 cM 1 maccou 30

26 I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa OITK-3.]1.5
MHEPLUHU TeJ MPU NMEPEHOCE OCH BPAILIEHUS C CEPEIUHBI CTEPKHS Ha
OJIMH U3 €r0 KOHIIOB.

27 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea? OIIK-3./1.4
Kak BriumciisieTcs KUHeTH4eCcKasi SHepPTys BpalleHus aOCOIIOTHO

28 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUUYECKOM SHEPTHH OIIK-3./1.5
MOCTYNATEIbHOTO JIBH)KEHUSI.
Cdhopmynupyiite aBa mocrynaTa TCOPUH OTHOCUTEIBHOCTH

29 o . OIlK-3./]1.4
OWHIITENHA.
CrpaBeyiiBa v B crienuanbHoi Teopun otHocutensHoctd (CTO)

30 KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2? OIIK-3.1.5

Ecnu HCT, TO KaK paCCUUTBHIBACTCA KMHCTHUYCCKAA SHCPIrud TCJIa




coriacHo CTO?

Omnpexnenurte, Kak U3MEHHUTCS IEPUOJT KOJIeOaHUl IPYKMHHOTO

31 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-3./1.5
IPYXHHBI — B § pas.

32 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON? OIIK-3./1.5

33 Yto Ha3BIBAaCTCS BOJHOM? OIIK-3.]1.4
OObsicHUTE PA3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEYHBIMU

34 OIIK-3./1.5
MEXAHUYECKUMHU BOJIHAMH.

35 3anummuTe ypaBHEHHUE OEryIeil BOJHEI. OIIK-3.]1.4

36 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-3.]1.4
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIPYyTra CO
CKOPOCTSIMH Vyem U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie

37 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OITK-3.J1.5
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3BYKa 3a cueT ¢ dexra lomiepa. M
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

38 Cdhopmynupyiite npunimn [ roirexca. OIIK-3./1.4

39 Urto Ha3wiBaeTcst HHTEpQEepeHIreit BoIH? OIIK-3.]1.4

40 Uro Ha3zbiBaeTcs crosiuel BonHoM? [IpuBenuTe npumep crosiueit OITK-3.J1.5
BOJIHBI.

41 Ha3oBure ocHOBHBIE TapaMeTPbl COCTOSIHUS, KOTOPBIMHU OIHCHIBAETCS OITK-3 ] 4
TEPMOJMHAMHUYECKAasl CHCTEMA.

42 3anuIuuTe YpaBHEHHE COCTOSHUS UAECAIBHOTO rasa. OIIK-3./1.4

43 CKOJIBKO CTeTieHeH cBOOOIbI UMEET KeCTKask AByXaTOMHast MOJIeKyJa? OITK-3.J1 4
C KakMMH JIBMOKEHUSIMUA OHM CBSI3aHBbI?

44 UYemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce OIIK-3./1.4
I'a3, Haxonsmmiicss mpu noctosiHHoM nasienuu p = 100 klla, uzmennn | OIIK-3.J1.5

45 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.

46 Ilepeunciure, U3 KAKMX 4aCTEH COCTOUT TEIUIOBAs MAllIMHA. OIlK-3./1.4

Cemectp 2

47 UTto u3yyaer 3yeKTpocTaTuka? OIIK-3./1.4

48 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-3./1.4

49 Kak u3menurcs cuna B3auMOIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-3.J1.5
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananusupyiite, kKakyro paboTy CoBepIIaeT JIEKTPOCTATUIECKOE

50 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-3./1.5
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHPOBaHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC

51 OIlK-3./1.4
MTOBEPXHOCTH?

59 B kakux enununax cuctemsl CHY MOXKHO U3MEpPSITh HANIPSKEHHOCTh OITK-3 ] 4
3JIEKTPUYECKOTO MOJIs? o

53 UTto Ha3bIBaeTCs AIEKTPUUECKUM AUIIOIEM? OIIK-3./1.4

54 Kakue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-3./1.4

55 OObsicHUTE pa3IUYUe MEKIY MOJSIPHBIMU U HEMOJISPHBIMU OIK-3.J1.5
JIMAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] JOJKEH HaAXOJUTHCS Ha

56 oOKJTaJIKax KOHJIEHCATOPa, YTOOBI IPH pa3HOCTH MoTeHnuanos mexay | OITK-3.J1.5
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.

57 Jlaiite onpeneneHne 3JIEKTPUYECKOr0 TOKA. OIIK-3./1.4

58 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-3.]1.4




Kak m3menurcs COIIPOTUBJICHHUE IIPOBOJA, €CJIN €TI0 AJIMHA YBCIINYUTCA

59 . . OIIK-3./1.5
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.

60 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM mipu OITK-3 J1.5
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.

61 Jaiite onpeneneHre MarHUTHOW UHIYKIUH. OIIK-3./1.4

62 Kakum 00pa3oM omnpenensercst HanpapjieHue CHiibl Amnepa? OIIK-3./1.4

63 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-3./1.4

64 Paccuuraiite, yemy paBHa BeJIMYMHA MAarHUTHOTO TOJISI B LIEHTPE OIK-3.J1.5
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, OIIK-3.J1.5
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN

63 CEpJIEUHUK C MpoHuaeMocTrio | = 100, ecu mo HEMY IPOXOAUT TOK
cuioin 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI OIIK-3.J1.5

66 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCH
umeno Benuuuny 1 mTi.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-3./1.5

67 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T1oJie ¢ uHaAyKuuein 0.5
Tn, ncnbiTeiBaeT aevictBue cuibl Jlopenua Benmuunoit 0.16 mH.

68 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-3./1.4
[Ipoananuzupyiite Bennununy 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE

69 BBIHOCAT U3 I0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLIo paguycoM OITK-3.]1.5
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.

70 JlaiiTe onpeneneHns: AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-3./1.4

71 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-3./1.4

72 UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION? OIlK-3./1.4
Onpenenure, Kakas SHEPTUs 3aKJIFOUYEHA B KATYILIKE UHAYKTUBHOCTBIO

73 . . OIIK-3./1.5
100 MI's ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJx.

74 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-3.]1.4
Kak B3aMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

75 HaMpsHKEHHOCTH AJIEKTPUYECKOTO TOJIsI, MATHUTHOW MHAYKIIUHA 1 OIIK-3./1.4
CKOPOCTH BOJIHBI?

76 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-3.]1.4
[Ipoananu3upyiite, rae CBeT ABMXKETCS ObicTpee — B anmMmase (n = 2.42)

77 niu B Boze (n = 1.33). Bo ckonbko pa3 paznuvatorcs ckopoctu ceeta B | OIIK-3.J1.5
JAHHBIX cpefax?

78 Urto Ha3wiBatOT nHTEpEpeHImei ceera? OIIK-3./1.4

79 OnumuTre, B 4eM pa3indne MEXILY r€OMETPUYECKON U ONITUYECKOM OITK-3 J1.5
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.

R0 Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseanre npumepsl OITK-3.J1.4
HAOJIO/ICHUS] UCTICPCHHL.
[Ipoananu3upyite, Kakoi HAMOOBIINI MOPSAIOK CIIEKTPA MOYKHO

]1 HaOMI01aTh Ha MU(PAKIIMOHHON pelieTKe, eciu oHa umeet 500 OIK-3.J1.5
MITPUXOB HA MUJUTUMETP U €€ 00JTyJaroT CBETOM C JTTUHOM BOJIHBI S00
HM.

32 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OITK-3.J1 4
HAOJI0/IAeTCS] MUHUMYM MHTCHCHBHOCTH?

33 [1mockonosapru30BaHHBIN CBET MAJIa€T HA aHAIU3AaTOp TaK, 4TO OIK-3.1.5

IUIOCKOCTh NOJISIPU3AlMK cocTaBisieT yroa 30° ¢ MIOCKOCThIO




aHanmu3atopa. Bo CKOJIbKO pa3 yMEHBIINTCS HHTCHCHBHOCTD CBETA B
YKa3aHHOM ciiydae?

Cemectp 3

84

UYro Takoe abCOJIIOTHO YepHOE TeIo?

OIIK-3.]1.4

85

Bo ckonbko pa3 ©3MEHHUTCS MOTOK SHEPTUU OT HUTU HaKaJIUBAHUS
JIAMIIbI, €CITM YABOUTH ee Temreparypy? OOOCHYyiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimana.

OIIK-3.11.5

86

Pacnionoxure cienyromue CleKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHUs aOCOJIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4E€HUS a0COTIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIK-3.71.5

87

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-3.11.5

88

Uro HaswiBaeTcst BHENTHUM (oTodhdekTom?

OIK-3.]1.4

89

B kakux enununax cuctembl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3./1.4

90

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

OIIK-3.]1.4

91

OO0BsicHuTe, KaK 2Heprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-3.]1.4

92

OnuiuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMcOHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIn?

OIK-3.]1.4

93

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJIHbBI
BOJIHBI U3JTy4€HUE MOXKET UCITYCTUTh JaHHBINA aroM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATH bopa.

OIIK-3.11.5

94

B uem coctout runotesa ae bpoiinsa?

OIK-3./1.4

95

OO0OBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpuMepsbl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIK-3.]1.4

96

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TTPH
NIOTIaJIaHUU B BOPOTa LIMPUHOM 7 M, ecinu macca Msiga 400 1., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-3.11.5

97

KaxoB ¢u3ndeckuii cMbICI BOTHOBOH QyHKIHH?

OIIK-3.]1.4

98

B uem oTimume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-3.]1.4

99

CpaBHuTe AJvHY BOJHBI e bpoins nis mapuka maccoit m, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ kr, IMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-3.11.5

100

Kakum 00pa3oM sHeprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCHIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei [ elizendepra?

OIK-3.71.5

101

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIK-3.71.5

102

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJjiHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBa UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIK-3.71.5

103

KakuM MokeT ObITh CIIMH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TAKUX YACTHII.

OIIK-3.]1.4




OObsicHUTE, YeM OTIIMYAETCS XapaKTep 3aM0JHEHUS! COCTOSIHUM

104 . OIIK-3./1.4
KBaHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

105 ComnocTaBbTe CBOMCTBA CHOHTAHHOT'O W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-3./1.5

106 OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-3./1.4
Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaus E2 = -5

107 _ OIIK-3./1.5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOANUT paboyee U3IydeHHUE.

108 Yemy paBHa MOJIsIpHAs TEINIOEMKOCTh TBEP/IOTO Tella, COrNIACHO OIK-3 1.4
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

109 OO0bsicHUTE, KaK KBAHTOBAs TEOPHUS TETUIOEMKOCTH TBEPAOIO Tela OIK-3 J1.5
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

110 Kakas gactuna Ha3eiBaercs poHoHoM? KakuM KBaHTOBBIM OITK-3.J1.4
pacnpeeeHieM ONUChIBalOTC (YOHOHBI?

Bormpocsr (3amaun) nns 3adera / qud . 3auera npeacTaBieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne n/mt [Tepedens BonpocoB (3aga4) 1uist 3auera / nud¢. 3ayera Kon
WHJUKaTOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJi KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[lepeuenr TeM [ KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOW pabOThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO
Bompockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeICTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIil IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?

1) [Ipsimast muHUS

2) Jluaus ¢ neperuooM
3) [TapabGona

4) OKpy’>KHOCTb

OIK-3.71.5

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBICHHBIX q)H?:H‘I@CKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITIAAAOIYIO0 C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

OIK-3.]1.4

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«HeMmy paBHa CyMMa BHYTPEHHHX CWJI, JEHCTBYIOIUX MEXAY TEIaMHU

OIIK-3.11.5




3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3mMeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIo IEHTPa MacC CUCTEMBbI

VYKaxuTe BEpHYIO 3allUCh YpaBHEHUS JMHAMUKH BpaIlaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

3) M=L*w2
4) L =r*p*sina

OIIK-3.]1.4

VYkaxute, yeMy paBeH MOMEHT HHEPLUHU TOHKOro o0py4ya Maccoil m u
paauycar.

1) J=m**12
2) I =m*r/2
3)J = m**/3
4)]) = m*r’

OIIK-3.]1.4

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hpl0TOHA yTBEpKIAET. .. »

1) ®akr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA

3) daxT cymecTBOBaHUS HEMHEPIMATBHBIX CHCTEM OTCUETA
4) ®akT CyIIecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

OIK-3.]1.4

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*m’
4) wm/c?

OIK-3.]1.4

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, TBIKEHHE KOTOPOI OMUCHIBAeTCS ypaBHEHHEM X = 3¢0s(2f —
7/4) cm

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

OIIK-3.11.5

Bri6epute GpopMyity, onpenesionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

1) v=0%k
2) v=k*v
3) v=k*A
4) v=m/k

OIK-3.]1.4

10

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

OIIK-3.]1.4




1) 3aBucut OT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlponopuuoHanbHa IpUPANICHUIO KHHETUYECKON SHEPTUun
3) PaBna Hymto

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

11

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr¥m)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnysbca
4) Cuna

OIK-3.]1.4

12

Korna TanrenuuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIK-3.]1.4

13

Bribepure npaBuiibHbI 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MPONUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19

1) YOsiBacT

2) IlpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

OIIK-3.11.5

14

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATILHON TOYKH?

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

OIK-3.]1.4

15

Kak cooTHOCSATCSt MOMEHTBI HHEPLIMU JUCKA J 1T
Y UWIMHAPA J1I, KOTOphIE UMEIOT PaBHBIE MACCHI U PAJINYChI?

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

OIIK-3.11.5

16

HaiinuTe oTHOIIEHHE TpOM3BEaeHHBIX paboT (A1/A2), ecnu 1Ba AuMCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBatot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIK-3.71.5

17

Kakoii yuéHblil co3zfan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

OIIK-3.]1.4




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

18

Bri6epute ypaBHeHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x=5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

OIIK-3.]1.4

19

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

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

OIIK-3.]1.4

20

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10T BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

1) Monspaasa macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepuuu

OIK-3.]1.4

21

BriGepuTe, B Kakoi cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amknyTOM

2) HesamknyToii, rie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIK-3.]1.4

22

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHbIX CHII PaBHA HYIIIO NIPU
3aMKHYTOM TPaeKTOPUU JBHKEHUS Tela.

1) Bsi3koro Tpenus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIK-3.]1.4

23

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU paanycy 3emiu? Beanuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 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-3.11.5

24

[Tpoananmu3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 IMoABECa YBCIIMUUTL B 9
pa3, a Mmaccy rpysa — yBeJIMUHTh B 4 pa3a?

OIIK-3.11.5




1) VYBenuuurcs B 3 paza
2) VYBemuuurcs B 4 pasza
3) VYwmenbmurcs B 2 paza
4) VYwmenblinTcs B 4 paza

Cewmectp 2

25

YKaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOITH?

1) OrubaHue BOJHAMH MPENATCTBUIA

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

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPABJICHUS
pacIpoCTpaHeHuUs IIPU NEPEXOAE U3 OAHOU CPEebl B IPYIYIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-3.]1.4

26

Ha3zoBure BemecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJST JEKTPUUECKUIN TOK?

1) IlpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilmaruna

4) JIudIeKTpuKu

OIK-3.]1.4
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Kak HanpaBiieHbl CUJIOBBIE JIMHUU HANIPSHKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJISA, CO3JaHHOTO TOUEYHBIM OTPUIATEIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia POTUB YaCOBOM CTPEIKU

OIK-3.]1.4

28

B kakux enununax B cucteme CU usmepsiercss noTeHIman
AIEKTPUUECKOTO 10JIsA?

1) AMm
2) B/™m
3) B

4) A*m

OIIK-3.]1.4

29

MoskeT 1 yacTuIla UMETh 3apsJl, BeIUYrHa KOToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsaa?

1) Moxer

2) Her, He MOXxeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IOJIOKUTEIbHBIN

OIK-3.]1.4

30

UeMy paBeH MOTEHIMAI AIEKTPUUECKOTO MO ?

1) IloTeHnuManbHOU SHEPrus €AMHUYHOIO ITOJIOKUTEIBLHOTO 3aps1a UIu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) PaGore cui noss 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsiia U3 JaHHOW TOYKH T0JIs1 B OECKOHEUYHOCTh

OIK-3.]1.4




3) Cune, aeiicTByIOLIEH HA 3apsi/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) Kunerundeckoil sHEpruM NPOOHOTO TOUEYHOTO SAMHUYHOTO 3aps/ia B
JAHHOM TOYKE I0JIs

31

Hamumure dopmyny 3akona Oma B nuddepernuanbHoi Gpopme:

1) R=U/
2) R=Q/M2At
3) j=c'E
4) R=P/I

OIK-3.]1.4

32

OneHure oNTUYECKYIO JJIMHY MyTH L 13 0AHOM TOYKHU B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

I) 5m
2) 6™
3) Tm
4) 11wm

OIIK-3.11.5

33

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CITH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B HyJb U
HAIpPsDKEHHOCTS T10JIs1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cunoi

3) Tlonspuzarment

4) MarsuToaBMWXKyIIeH CUIION

OIK-3.]1.4

34

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUM MarHUTHOU
WHIYKIUH.

1) OxpyxHOCTB
2) Ilpsmas
3) Osanoun
4) DOnmunc

OIK-3.71.5

35

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIK-3.]1.4

36

Y CTaHOBHUTE COOTBETCTBUE MEX]Ty MAaTECPHUAJIOM ITPOBOJIHUKA U €TO
AJIEKTPOMPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) IlonynpoBogHuK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-3.]1.4

37

OneHure, Kak COOTHOCSITCS YIUIBI TAJIEHUS O U OTPAXKEHUS () CBETA.

OIK-3.71.4




1) o>>Q
2) a>0
3) a=¢
4) a<o

38

[Tpoananu3upyiite, ueMy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTHIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1L = 17

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

4) 1/16

OIK-3.71.5

39

Jl1st 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPUHIUII
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-3.]1.4

40

IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXoB HA MIJLTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MxMm

OIK-3.71.5

41

[Tpoananu3upyiiTe MHTEHCUBHOCTh CBETA MPU HHTEP(HEpPEHLIUN
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4+
2) 3*1
3) 1

4 0

OIIK-3.11.5
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Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-3.]1.4

43

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

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHasbHO CTENEHHU OT Pa3HOCTH MOTEHINAJIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIK-3.71.5

44

Yro u3 NEPECUYUCTICHHOTI'O ABJIACTCA 0COOCHHOCTBIO CHJIOBBIX JIMHHMI

OIK-3.]1.4




MAarHUTHOI'O HOJIs?

1) CuiioBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE

2) MarHuTHbl€ CHJIOBbIE IMHUM HAYMHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

3) MarauTHsle CUJIOBbIE TMHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax

4) MarHuTHbI€ CJIOBbIE IMHUHM HAYWHAIOTCS ¥ 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiax

45

Orenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT Co00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBETa.

1) 25%
2) 35%
3) 50%
4y 75%

OIIK-3.11.5
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Paccuuraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIPU [IEPEXOAE JIy4ya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIIHUIIAChH
Ha 20%.

) 1.2
2) 125
3) 0.2
4y 22

OIIK-3.11.5
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Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHasnzaropa. I[Ipu npoxokKaeHN CKPELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-3.11.5
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[Ipoananu3upyiTe, KaKk U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JIJTMHHOTO COJICHOMJA, €CJIM TOK B HEM YBEJIUYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.

1) VYBenuuurcs B 2 paza
2) VYBemuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

OIK-3.71.5

Cemectp 3

49

yKa)KI/ITC, KaKo€ TeJI0 SBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHUE
2) Ortpaxaet Bce nmajaroliee Ha HETO U3ITYYCHHE
3) Hzmydaer B peHTI€HOBCKOM JHAIa30HE

4) WznydvaeT B BUAMMOM JHAa30HE

OIK-3.]1.4
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VY Kakoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?

OIIK-3.]1.4




1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

51

OHGHI/ITC, BO CKOJIBKO pa3 yBeJII/I‘-II/IJIaCI: BHGPFGTH‘{CCKEUI CBCTUMOCTH
a0COJTIOTHO YepHOoTro Tena npu ero HarpeBanuu ¢ T; = 1000 K mo T, =
3000K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-3.11.5
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BriGepure, kakas popmyiia HanGosee TOUHO OMUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyna [lnanka

4) ®opmyna Panes-JlxnHca

OIK-3.]1.4
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Kakoe n3nydenue sBjisieTCsi paBHOBECHBIM?

1) Ansda-, 6eTa-, raMMa-u3ITydeHUS

2) TennoBoe U3nyyeHUe

3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-3.]1.4

54

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MaKCHMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMITepaType.

1) 3akon Credana-bonpiivana
2) IlepBsiii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OITK-3.71.4

55

Yxkaxkute GopMyiy, OnpeAesIoNnly0 SHEPTUIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*\

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

OIIK-3.]1.4

56

[Ipoananu3upyite, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A Ial0IIIET0
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS

3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CravaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

OIK-3.71.5

57

IIpoananusupyire, 4TO NPOU3ONAECT C KHHETUYECKON YHEPrUen
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUUTh €70 MHTEHCUBHOCTH B 2 pasa?

OIK-3.71.5




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

4) YBenmuuutcs B 2 pasza

Kakum 00pa3oM 3aBUCHT paboTa BBIXOAA JIEKTPOHA C TOBEPXHOCTH
KaTo/a U3 KaJIMUsI OT YaCTOTHI MaIAI0IIEro cBeTa?

58 1) IIpsMo mponmoOpLUHOHATBEHO YaCTOTE OIIK-3./1.4
2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI
4) He 3aBucut oT 4acTOTHI
[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHOMN BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®orosddext Bo3MoKeH, eciii KaToJ HarpeTh 10 TemMreparypsl 347
59 K OIK-3.1.5
2) He Oyner
3) dororddekxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B
4) ®otod(deKT BO3MOKEH ¢ BepOSITHOCTHIO p ~ 0.5
OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:
A) Yucna oTOHOB B CBETOBOM ITyUKE;
b) Duepruu dotona;
B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.
60 OIIK-3./1.5
Ortser:
1)A,B
2)A,Bb,B
3)5,B
4)A, b
[IpoananusupyiiTe, B Kakux 00JaCTSIX CIIEKTpa 3JIEKTPOMArHUTHBIX BOJH
BO3MOXHO Habmoaenue 3¢ dexra Kommnrona.
61 1) Bunumelii 1nanazoH OIIK-3.J1.5
2) Pagnonunanason
3) TepareproBblil 1Mana3zoH
4) PeHTreHOBCKHUH UATNa30H U TaMMa-N3y4eHUe
OreHuTe, BO CKOJIBKO pa3 JaBJICHUE CBETA, MAJAI0IIETO
MEPIEeHIUKYISAPHO UCAITBHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JaBJICHUSI CBETA, MA/IAI0IIETO MEPIEHANKYIISIPHO HACaTbHO YEePHOM
MTOBEPXHOCTH.
62 OIIK-3.11.5
1)2
2) 1
3)1.5
4)3
63 | Kakum 00pazom uMIysibC GOTOHA CBSI3aH C JUTHHON BOJIHBI? OIIK-3./1.4




1) Wmiynbc mpsiMo IPOTIOPITMOHAJICH IJTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJHBI

3) Hmmynbc 0OpaTHO MPOTOPITMOHATICH IJTUHE BOTHBI

4) Vmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

64

B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
($oTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uznyueHue
2) TeparepLioBo€ U3J1y4€HHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIK-3.]1.4

65

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUM
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCHBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB U
UX SHEPrun

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMH — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJTHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI U UMITYJIbC

OIIK-3.11.5

66

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) VYTBepxkaeHHe O CyIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSHUH, 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 COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO A11pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OITK-3.71.4

67

Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tormomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUu

2) V3ny4aTh ¥ OTJIOMATH JIO0YIO TTOPIIHIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIOLIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HaYCHUN PHEPTUN

OIIK-3.]1.4

68

YKa)KI/ITe, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bambmepa B atome Bozopoa.

1) TennoBoe uznyueHue

2) PeHTreHoBckoe U3ITydeHUE
3) T'amma usznydenue

4) Buaumbrii cBeT

OIIK-3.]1.4




[Ipoananu3upyiiTe, Kak K3MEHWJIACh YIHEPTHUS AaTOMa BOJIOPOIA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

69 1) VYBenunuwmnach Ha 4.86 5B OIIK-3.]1.5
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B
VYkaxure, B U€M 3aKJIK0YAETCA runores3a ae bpoumns:
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
70 | OIMHAKOBBIX CTAIMOHAPHBIX COCTOSIHUSX, ONPEICIICMBIX HA00pOM OIIK-3.1.4
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
BriGepute yrBepxkacHHE, HAanOOJIee MPaBUILHO COOTBETCTBYIOIIEE
rurorese ae bpoins:
71 1) MukpodacTHIIBI MOT'YT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA OIIK-3./1.4
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY xaxmaoil 4acTUIIBI CYIIECTBYET aHTHYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB
Paccuuraiite nnuHy BoiHBI A€ bpoitns a1 3eKTpoHa, ABUKYIIET0Cs CO
ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1* 107" xr, 3apsn
nexTpoHa qe = —1,6%107" Ku.
72 1) 1.6 MM OIIK-3./1.5
2) 2.6 M
3) 201 um
4) 3.6 MKkm
VYKakuTe KOJMYeCTBO 3HAYEHU, KOTOPbIe MOXKET MPUHUMATH
MarHMTHOE KBAHTOBOE YHCIIO M TIPH JAHHOM 3HAYeHUH OpOUTATBHOTO
KBaHTOBOTO uuncia [?
73 120+ 1 OIIK-3.1.4
2)3l+1
3Hi-1;
4)1
VYkaxxute, 4TO ONpeeNseT IIaBHOe KBAHTOBOE YHCIIO N.
1) DHepreTuyeckre ypoBHH JJICKTPOHA B aTOME
74 | 2) BennunHy MOMEHTa UMITYJIbCA DJICKTPOHA B aTOME OIIK-3./1.4
3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3a/IaHHO€ HaIpaBJICHUE
4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU
VYKaxurte, 4To ONpeaessieT MarHuTHOE KBAHTOBOE YKCIIO M.
75 OIlK-3./1.4

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT JJIEKTPOHA B aTOME




2) DHEPruIo CTAIMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BennunHy MOMEHTa UMITYJIbCa JIEKTPOHA B 3aJaHHOM HalpaBJICHUU
4) DHepreTuyecKre YpOBHH AJICKTPOHA B aTOME

76

B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIK-3.]1.4

77

Kax Ha3pIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI ITaJarouicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMHU

3) CTOKCOBBIMHU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-3.]1.4

78

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHMOHATbHA SHEPTUU YaCTHIIBI
2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE

BBIP2)KEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBI.

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

4) BomHoBas (hyHKIIHS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HESIBHOH (opme.

OIIK-3.]1.4

79

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
[eiizenbepra:

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

OIK-3.]1.4

80

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) DnekTpuyecku 3apsiKEHHbIC YACTHUIIBI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUyeCcKHU 3apsSKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-3.]1.4

81

Kak HazpiBaeTcs TBepO€ TeNO, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aI0THEeHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenIeHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYKCHMSA?

1) IIpoBomHuk

2) JudJeKTpuK

3) IlomympoBogHUK

4) IlpumMecHBIH NOITYIPOBOAHUK

OIK-3.]1.4

82

Kakyro pazmeprnocts nmeet nocrosHHas [nanka B cucteme CHU?

OIK-3.]1.4




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

KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJ'IB3yeTC}I JJIs1 I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

83 | 1) oB OIIK-3.]1.4
2) A
3) xKan
4) ospr
B xozie u3mepenus ¢ J0CTaTOYHO BHICOKOM TOUYHOCTBIO Oblia
oTpeziesieHa X-COCTaBJIAIoNas UMITYJbca 31eKTpoHa. OOBsICHUTE, YTO U3
3TOrO CJENYeT, PYKOBOACTBYSCH COOTHOIIEHUSIMU HEOIPEIEICHHOCTEN
I'eitzendepra.
1) Bpewms )Ku3HU U DJHEPTHUS JIEKTPOHA UMEIOT CYIIECTBEHHYIO
84 OIIK-3./1.5
HEOTPEIeIEHHOCTh
2) Koopaunata X 3JIeKTpOHA HE MOXKET OBITh ONpE/IEIeHa C BRICOKOH
TOYHOCTBIO
3) Bce koopanHaThI AIEKTPOHA MTOJTHOCTBHIO HEONIPEACICHHbBIE
4) y- 1 Z-COCTaBJISIOLIME UMITYJIbCA SJIEKTPOHA UMEIOT CTPOTO
OIIpEAEIIEHHOE 3HAUEHUE
Kak Ha3zpiBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMATHbHOMY BO3MOXXHOMY 3HAYCHHIO €T0 SHEPTruu?
85 1) Bo30OyxaeHHOE coCcTOsTHUE OIIK-3.]1.4
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsSIHHE
B uem 3akmouaercst TyHHENbHBIN YD PexT?
1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
MEPHOUICCKOM TTOTCHIINATIE
2) B KOpIyCKyJISIpHOM MOBEICHUH YJIEKTPOMArHUTHOTO H3TYYCHHUS MIPU
86 MPOXOXKICHUU €TO YEPE3 Y3KOE OTBEPCTUE OIIK-3.11.4
3) B Haxo0kIeHUU YaCTHUIIBI CPa3y B HECKOIBKUX TOYKAX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxoXAeHUH MUKPOUYACTHIIBI Yepe3 MOTCHIINATBHBIN Oapbep,
KOT'J1a YHEPTHUs YaCTHUIbI MEHBIIIE BEICOTHI 3TOTO Oaphepa
Kakue noaBuxHbIE YaCTUIBI WM KBA3UYACTUIIBI SIBIISIFOTCSI HOCUTENISIMU
3apsja B MOJIYIPOBOAHUKAX?
87 | 1) Dmekrpomsl OIIK-3./1.4

2) IIpoTtonbl
3) DNeKTpOHBI U ABIPKU
4) Hownsl




[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 Mexanuka. Konebanus u BorHbl. MosekymnsipHas pu3uka.

2 OnekrpuyecTtBo. MarnetusMm. BonHoBas onrtuka.

3 KsanToBas ontuka. KBantoBas ¢usuka. Cratuctrdeckas Gpusmka.

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX O3Tambl (HOpMUPOBAHUS KOMIIETCHLIMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUsS pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HUThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  CIIaloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
nporecca, 3aKIII0Yaronasics B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWi C IIEeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] MPUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB NMPAKTUYECKOU IESATEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.




[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaAIOIMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTaju3alus 3HAHUW TNpU PelieHUuU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOJAaMU U MCTOAMKAMHU H3YUYCHUA KOHKpCTHOfI y‘-IGGHOI\/JI
JUCHUITIINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUW 7S
BBITTOJTHECHHS 33 TaHMI;

— oOecrnedeHne palMOHATIBLHOTO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAJIBLHOU (opm
oOy4eHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKIIMOHHOM Kypce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJICHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO MPAKTUYCCKUX 3aHATUN TIPUBENCHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHIE:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FHO.H.
[{apes. CIIOI'YAIL 2018.67 c.

2. DnextpuuectBo. Marnetusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JlutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Mapes, b.®. Hudppun. CIIOI'YAIL2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / .M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexotrkuna, B.K. [Ipununxo, E.B. Pyrekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

11.3. Meronuueckue ykazaHus JUIs OOYYaIOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUM C KBAJIM(UKAIMOHHONW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUvIeHUe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajaHue U TpebGoBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
mucuuiuiiie Pu3uKa JODKEH BBINOJIHUTH ONPEAETICHHOE 4Yucio JadopaTopHbiX paboT. Ha
KaXyIo J1abopaTopHylo paOoTy IUIAHUPYETCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE




U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€30MaCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouyuTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe KadeIpoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MOCie JOMYCKa, MOJYy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHIMMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

- Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeyTCsl U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHale.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHU TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYyIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEDP
nabopaTopHON pabOTBI B COOTBETCTBHM C METOAUYECKHM TocoOueM; (amuuivs, WHUIIHAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMIIdsg W WHUIMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHUIl; 1aTa U MOANUCH CTyEHTA.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlIoOM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JMILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE M3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBIMONHSIACH U yKa3aHHBbIC 3HAYCHUS ACHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE U3MEPEHHM, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3ynbTaraM. 3a
MPUHSTHIN OTYET MPErNoAaBaTelb BICTABISET CTYIEHTY OLIEHKY M TOCJIE 3TOr0 COOOIIAeT HOMEP
Y Ha3BaHWE CJIEAYIoMIeH J1abopaTOpHOU pabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWM J1a0OpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanrie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHnIuThCs QyHKIIMOHATBHOU
WIM DJIEKTPUYECKOl cxeMoil ycTaHoBKH. He HY)XKHO NpPUBOAMTHL BHEIIHETO BUAA NPUOOPOB.




Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmybl.

PaGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM pazfielie IPUBOJUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUIN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAIMAHBIX Tabmul. B
IPUBOJAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoH (popmyie. DTOT pazaes HyKeH IJs TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBHIM
IIPOBOJWIIACh MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. /I0KHBI OBITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO Ka)XKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIOo C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTaBUTH JIMIIb CaMOE€ BaXKHOE II0 dTOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJNBHOM JIMCTe. B 11000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbBl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX €AMHHUIAX BJOJIb Hee OTKJIajbpIBaeTcs. Ha camMux ocsiXx JODKHBI OBITH
HAHECECHBI TOJBKO Y3JIbl KOOPAWHATHOU CeTKH. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIMCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO ONHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJABECTH WTOT TpojeiaaHHOW pabotel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MmepeHus NpoBOAMIMCH Pa3HBIMH METOJIaMH, TO 00s3aTeIbHO HYXHO CPaBHMTH
ATU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIBHO
CPaBHUTb €r0 C MOJIYYEHHBIM Ha ONbITE 3HAUEHHEM M J1aTh apI'yMEHTHPOBAHHOE 3aKJIIOUEHHUE 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.



Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX TPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOIKEH BBIMOIHATHCS Ha JucTax ¢opmara A4. 3anucu
Ha JINCTaX BEIYTCA TOJIbKO, C OJHOM cTOpoHBI. 1o Kpasm rcTa JomKHA OBITH OCTaBlIEHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acCTylaTh 3a HEE HE
cienyer. B pamke B BepxHEM TIOJi€ HYKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTOpble Bbl MOACMOTpeNnn y KOro-To, a He BBIBEJIH CaMH.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXET WJIM NPOBEPUT, MpPaBWILHO JU y Bac
HOJIyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HarleyaTaH Ha HMpPUHTEpeE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckie yKazaHHWs MO BBIMOJHEHHIO JITA0OPATOPHBIX pabOT MPHUBEACHBI B
CIEAYIOMHX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//M.N. Kosanenko, H.II. JlaBposckas, H.H. JlutBunoma, I.JL.Ilnexorkunua, /I.E.

[Torapes, B.K. [Ipununxo, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL, 2014. 132 c.

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

3. BomnnoBas  onrtuka. JlaGopatopueiii  mpaktukym //E.H.  Kornukos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. Hosukoa, A.H. Tpormun. CITI6I'YAII, 2013. 68 c.

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

5. KgantoBas ¢usuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
O.A. HoBuxkosa, /[[.A. ITonos, B.K. Ilpuwmunko, I'.B. Tepemenko, FO.H. I{apes, b.D.
[Mudpun. CIIGI'YAIL 2021.90 c.

11.4. Meronuueckue yka3aHus il 00YJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHI.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HenocpeACTBEHHOIO
YYaCTHS.

Jst oOydvaroruxcsi 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO padoTy.



B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHUM M CHCTEMATH3allMM NPUOOpETAcMbIX 3HAHHM, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHALHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — padoTy
00yJaromnXCsl, SIBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYCCKUE YKa3aHHUs MO BBIMOJHECHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcst
0 3204HOM (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJII YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO/a OCBOCHUS
JUCUMTUTMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS O KaJleHAApHOMY y4eOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHUS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIBbHBIC
MEpPOIIPUATHS, IPEYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCIIE YEro MPENoAaBaTeb NPOCTABISAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU MO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIMXCs SBIISTFOTCS: YCTHBIN
ONpPOC Ha JIEKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUMN, 00y4aroUxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0OOpa3oBaBIIeiicsl B cllyyae MpPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJIHEHHS] KOHTPOJIBHBIX, JTA00OPAaTOPHBIX M MPAKTUYECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIBTALMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOTHUTD
TECTHUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YIOBJIETBOPUTEIBLHO». B Cilydae HEBBINIOJHEHHUSI BBIIICU3IOKEHHOTO CTYJIEHT, IIPU YCIECIIHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «yIOBJIETBOPUTEIBHOY.

11.6. MeTonuueckne ykazaHUs UIsI OOYYaIOIMIUXCS MO MPOXOKIACHUIO MTPOMEKYTOUYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
cebst:

— D9K3aMeH — ¢opMa OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYaloIIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUsl MPAKTHUYECKUX 3a]ad. OJK3aMeH, KaK IpaBuiIo, MPOBOAUTCS B
MEepUoJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTJIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHOY.



DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJIAETCS YCIEIIHOE IPOX0KICHUE 00y4atOIIMCs
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaroImerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHui. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYyeTCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMM. YMEHUS
(dparMeHTapHbl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHIyeMou smreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipenessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
Ka)X/IbIi JICHb BBIMOJHEHHS pabOoThI.



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.
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