MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOM

®EJIEPAITIHN

(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO

oOpazoBaHUs

"CAHKT-IIETEPBYPI'CKUI FT'OCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMHMYECKOI'O ITPUBOPOCTPOEHIM "

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

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

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

H.A. OBunHHHUKOBA

(MHHULHATB, haMIIHs)

7~

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMAJILHOCTH

25.05.02

HaumenoBanue HanpaBieHus
MMOATOTOBKH/ CIIEHATILHOCTH

Texamueckas OKCILTyaTallusd U BOCCTAHOBJICHUC
QJICKTPOCUCTEM U MUJIOTA)KHO-HABUTAITUOHHBIX KOMIIJICKCOB
0OEBBIX JIETATCIBLHBIX arraparoB

HanmenoBanue TexHuYeckast SKCIUTyaTallss 1 PEMOHT aBHAIMOHHBIX
HATPaBIEHHOCTU ANEKTPOCUCTEM U MIIOTAKHO-HABUTAIMOHHBIX KOMILICKCOB
®dopma 00yueHHs OYHas

Cankr-IlerepOypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. S S 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

gt
JLT.H., TIpod. i 5 14.06.2023 A.B. Kombsuis1os

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 25.05.02(02)

T

Jo1., K.T.H., JOII. A ~ .~ 21.06.2023 H.A. OBunHHHUKOBaA

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) . (vHMIMANTEL, GaMuIHs)

3amecTuTeNb AMPEKTOPA UHCTUTYTA Nel 1o MeToIM4ecKoi pabore

7/ 21062023  B.E. Taparyn

(ZOMKHOCTB, y4. CTETICHb, 3BAHKE) el P ﬂnonnncn, JiaTa) (MHUIMATBI, HaMUIIHA)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— TMporpaMMmy CHELMaJIMTeTa I10 HANpPaBJICHUIO MOArOTOBKM / crenuanbHocTd 25.05.02
«TexHn4eckas KCIUTyaTallys U BOCCTAHOBIICHHUE IEKTPOCUCTEM U MUJIOTAKHO-HABUTALIMOHHBIX
KOMILJIEKCOB OOEBBIX JIETATENIbHBIX allapaToB » HANpaBIeHHOCTH «TeXxHHUYecKas SKCIUTyaTalus
U PEMOHT aBUAIMOHHBIX JJEKTPOCUCTEM M MNUIOTAKHO-HABUTALMOHHBIX KOMIIJIEKCOBY.
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JlucuumuinHa HaresieHa Ha () OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

OIIK-1 «CrnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYLITHOCTH MPOOIeM, BOZHUKAIOIINX
B XOZ€ MNpo(eCCHOHAIBHOW JEATEIBbHOCTH, W MPUMEHATh COOTBETCTBYIOIIMH (PU3HKO-
MaTeMaTHYECKUH anmapar A ux GopMaau3alyy, aHaIu3a U BEIPaOOTKH peIICHUI».

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

[IpenonaBanue OUCHMIUIMHBI TMPEAYCMAaTpPUBAET CleAyrouMe (opMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTta 00yJaromerocs.

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.

Tabmuna 1 — IepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Criocoben

OIIK-1.3.1 3HaTh TEOpPHIO U OCHOBHBIE
3aKOHBI B 00JIACTH €CTECTBEHHOHAYYHBIX U
OOLIEMHKEHEPHBIX TUCIUIUINH
OIIK-1.Y.1 ymeTh NpUMEHATH OCHOBHBIE

o 3aKOHBI, MTOJIOKEHUSI U METO/IbI BBICIIIEH
npodeccuoHaIbHON

MaTeMaTHKH, (PU3UKH U XUMUU TIPH

JeSITeIbHOCTH, U
O61enpodeccnoHanbHbIe pEIIeHNUN MPUKIAIHBIX U MPAKTUYECKUX

BBISIBIISITh
€CTECTBEHHOHAYUYHYIO
CYIIHOCTH TIPOOJIEM,

BO3HUKAKIIUX B XO0A€

PUMEHSTh
KOMTIETEHITHH . 3a/1a4, BOSHUKAIOIINX B XOE
COOTBETCTBYIOIIUH .
npoQeCCHOHATBHOMN I TETLHOCTH
bu3uKo-
o OIIK-1.B.2 BiageTh HaBBIKAMU
MaTeMaTHUYECKUN
MIPOBEICHHS IKCIIEPUMEHTA U 00pabOTKHI
ammapar Juis uxX
€ro pe3yJbTaTOB OMHUPASCh HA OCHOBHBIC
dopmanuzanyu,
3aKOHBI QU3NIECKUX U XUMUICCKHX
aHaJu3a U BEIPaOOTKHU
. IPOIIECCOB
perieHui

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MPU U3YYCHHUH CIIETYIOUIUX TUCIMIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BAThCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DIIEKTPOTEXHUKAY,

— «TeopeTnueckasi MEXaHUKaY;

— «MarepuanoBeneHuey;

— «[IpuknamgHas MEXaHHUKa;

— «DJIEKTPOHUKAY.

3. O0BeM u TPyIOEMKOCTh TACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOeMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUITUHBI

‘ Bun yueGHOM paboOThI | Bcero | TpymoemKkocTs IO ceMecTpam




Nel No2 Ne3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudyeckue/cemunapckue 3anarus  (113), 51 17 17 17
(qac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3ameH (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: " kaHnaTCKui SK3aMeH
4. ConepxaHue TUCIUTIIAHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Jlekmuu | 113 JIP KII CpPC
Pa3nenbl, TeMbl IUCHUTIIIMHBI (1ac) (C3) | (aac) (qac) | (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
Htoro B cemectpe;] 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Paznen 5. Marnernsm 11 8 6 10
Paznen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pasznen 8. KBantoBas MexaHuka 11 9 3 13
Paznen 9. Cratuctudeckas ¢pusuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129




[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 mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |TPaKTUYECKOU |pa3aeria
/11 3aHATHAN TPAKTHICCKIX (qac) MOJATOTOBKH, | JUCIIUIT
SatATHH (dac) JIMHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
TUHAMUKa
MaTepUAIbHON TOUKHU
2 Kunematuka u Pemrenue 3agau 3 1
JTUHAaMUKa
abCOIIIOTHO TBEPJOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHUTEIIbHOCTH
4 Kunematuka u Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJIHOBBIX IIPOIIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KUHETHUYeCcKasi TEOpHsl
Cemectp 2
7 HanpspokeHHOCTD U Pemenue 3anau 3 4
MOTEHIIUAT
AIEKTPOCTATUYECKOTO
TIOJISt
8 JBmxenue Pemrenue 3agau 2 4
3apsKEHHBIX YaCcTHIL B
AIEKTPOCTATUYECKOM
noJie
9 JpneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konnencarop
10 XapakTepUCTUKH Pemenue 3agau 3 5
AJIIEKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MarHUTHOTO TOJIA.
Cubl B MAarHUTHBIX
MOJISIX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOU
uHnykiuu dapanes.
PaboTa B MarHUTHBIX
TOJISAX
13 Wntepdepennus, Pemenue 3anau 2 6
nudpakmms,
NoJIsIpU3anus
Cemectp 3
14 | TennoBoe uzny4yeHue, Pemrenue 3agau 2 7
dotord ekt
15 Dddext Komnrona, Pemenue 3amau 3 7

CBOHCTBa (POTOHOB




16 ATtoM Bopopoaa. Pemrenue 3agau 3 8
IToctynatel bopa
17 CooTHOIIEHHE Pemrenue 3agau 3 8
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
[lIpenunrepa
ITorennuanbpHbIE
Oapbepsl
19 KBanToBas Pemrenue 3agau 3 9
CTaTHCTUKA
Bcero 51
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
IJI\/I;')T HaumenoBanue 1a0b0paTopHbIX paboT TPYH?:;’(I:I;OCTB, Hr?s;:g:;;fiﬂ I;[?;Ifiﬁ
(qac) JIUHBI
Cemectp 1
1 Masrauk MakcBemia 4 1
2 HaxknonHbIN MasiTHUK 4 2
3 CToNKHOBEHHE IIaPOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasITHUKA 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3JTYX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIEHCAaTOpa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMIA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO MO 3eMIH
9 Onpenenenne yaeabHOro 3apsaia dJIEKTpOHA 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 9
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue >HEPTUH 0 — YACTHUII O 3 9
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
qac gac gac qac

1 2 3 4 5
N3yueHune TeopeTnyecKkoro Mareprania 43 20 11 12
nuctuiiuabl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroToBKa K MPOMEXYTOYHOM 43 19 10 14
arrectauuu (ITA)

Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
AK3EMILTIPOB B
Hlngp/ bubnuorpaduyeckas ccpuika 6H6J]140IIZEKG
URL anpec
(KpoMe 2IIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢usuku: yuebnoe nocodue / 94
T76 T. U. Tpodumosa. - 21-e uzn.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpasoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc dusuku: yuebHoe mocodue: 94
C12 B 3 1./ U. B. CaBenbeB. - 4-¢ u3.,

crep. - CII6.: Jlans. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonmHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabam. -
ISBN 978-5-8114-0686-9




53
C12

Kypc o6meit pusuku: yuedHOE
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yaedbnoe
nocobue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: JIansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yueonukn). T. 2:
DIEKTPUYECTBO U MAarHETHU3M.
Bonnel. Onrtuka. - 2007. - 496 c.:
puc., Tabin. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc o6eit pusuku: yuedHOE
noco6wue: B 3 1. / . B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢dusuka. Pusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tabmn. - ISBN 5-94774-196-
2

121

534
n83

BoiHOoBBIE IpoLIECCHI.
OcHOBHBIE 3aKOHBI: Y4€OHOE
nocob6wue / U. E. Uponos. - 2-¢
u31., not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
n83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,

141




2001. - 196 c. - ISBN 5-93208-
088-4

537 OnekrpomarHeTus3m: OCHOBHbIE 64
ns§3 3aKoHBI: yuyebHoe nmocobue / U. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0
530.1 KBanToBas ¢pusuka: OCHOBHBIC 65
n83 3aKOHBI: yueOHnoe mocodue / U. E.

Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

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

Cagenbes, 1. B. Kypc o6mieit
¢u3uku: yae6HOe mocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

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

Cagenbes, U. B. Kypc o6meit
¢u3uku: yae6HOoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas (HpuU3MKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO Siipa ¥ 3JIEMEHTapHBIX
gactull - 2019. - 320 c.

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

Crpenkos, C. I1. MexaHuka:
yueOnuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc obmieit ¢pusuku B 3 KH.
Knura 1: Mexanuka: yueOHUK
it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo KOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit husuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (pU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CupuH. - 2-e u3a. -Mocksa:
N3patensctBO FOpaiit, 2019. -
441 c.




https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470189 ¢usukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn J1.B., - 6-¢
u3J., crep. - Mocksa:
OU3SMATIINT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
BY30B: B 5 Tomax Tom 2:
TepMoauHAMUKA U MOJICKYIISIpHAST
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxums, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3SMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yueObHOe mocodue 17t By30B / A.
b. Ca3oHos. - 2-e u3na., ucnp. u

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

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.
b. CazonoB, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPaA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y criexu

¢u3nuecknx 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/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUHI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPEICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
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)

2 | YueOHast aymuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U IerepOypr, yi.
WHMBHUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00yUYeHHMs, CIIy’Kalllye A7 IPEeICTaBIeHUs y4eOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayquTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-06

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYIIIOBBIX U UHJMBUIYaIbHBIX KOHCYJIBTALNHI, TEKYILIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTalLlUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
CpelcTBa O0yUYEHUs, CITy>Kallue sl MPEJCTaBIeHUs yueOHOU

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.




nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-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 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

(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)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bua npomexyTouHOM aTtTecranuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA MPUMEHseTCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl ~ YHHBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

XapakTtepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OIIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,

«OTIIYHO» .
GATTEHON TECHO TPUBSA3BIBAET YCBOCHHBIE HAYYHBIE MMOJIOKEHHS ¢ PAKTHYECKOM
ACATCIIbHOCTBIO HAITPABJICHUSA
— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBODOIHO BJIAJIEET CHCTEMOM CIIEIMATIN3MPOBAHHBIX OHATHI.
— 00YYAIOIIMICS TBEPIO YCBOMJI IPOrPaMMHBI MaTepual, IPaMOTHO
nmo CymecCTtBy wu3jgaract €ro, onvupascb Ha 3HAHUA OCHOBHOH
«XOPOLLIO» TTUTEPATYDBI;
(GAITCHO» — He JIOIYCKAET CYIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBA€T YCBOCHHBIC 3HAaHHUA C HpaKTH‘IeCKOfI JACATCIIBHOCTBIO




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUI.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

JUTEPaTypPhl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN U HETOYHOCTH;

HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUS TOJIBKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHUA B IPAKTHUYCCKOM HNPHUMCHCHUU 3HAHUH

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHSITHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

Marepuara,;
— JIOMyCKAeT  CYIIECTBCHHBIE  OMIUOKH U
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— HE MOXKET apryMEHTHUPOBATh Hay4YHbIEC MOJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHH.

— o0yyaroluiics He YCBOWJI 3HAYUTENIBHOM 4YacTH MPOrpaMMHOTO
HETOYHOCTU  TIpH

— UCHBITBIBACT TPYAHOCTHU B IMTPAKTUYCCKOM IPUMCHCHHU U 3H3HPII>1;

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/ [Tepeuens BOmpocoB (3a1a4) AJisl DK3aMEHa Koz
WHJUKaTOpa
Cemectp 1

1 Uto u3yyaeT KuHeMaThKa? OIIK-1.3.1

2 Uto Takoe MarepuaibHasg TOUKa? OIIK-1.3.1
Teno ABUXKETCS U3 COCTOSTHUS MOKOS C TAHT €HIIMAIbHBIM

3 YCKOpEHHEM a, = 4 M/c 1 HOPMaJIbHBIM YCKOPEHHUEM ap = 3 OIIK-1.V.1
m/c”. Haiigute BEJIMYMHY MOJIHOI'O YCKOPEHUS TEIA d.

4 B kakux equHUIIaX MOKHO U3MEPATH YIVIOBYIO CKOPOCTh U OIK-13.1
YIJIOBOE YCKOpEeHHUe? "

5 UTto Takoe abCOIOTHO TBEPOE TEI0? OIIK-1.3.1
[Tpoananu3upyiTe OTIIMYHUS CICTYIOMUX (PUINIECKUX

5 Mozeneii: abcomotHo TBEpHoe Teno (ATT) u MmarepuanpHas OIK-1.Y 1
Touka. [IpuBenure npumep, B KOTOPOM OAHO U TO K€ TEJO o
BBICTYIIAET B KauecTBE MaTepranbHOu Touku u ATT.

7 Haitnure CBA3 MEXIY JIMHENHOM U YTII0BOM CKOPOCTHIO OMK-1.Y 1
MaTepHUaIbHOU TOUKH.
[Ipoananu3upyiite Xxapakrep NPSIMOJUHEHHOTO JBHKECHUS
TeJa 10 U3BECTHOMY 3aKOHY ABIKEHHS X(t)=10+2*t+0,5%t"2

8 (m). Kakoit myTh mpoiaeT Teno 3a ykazanHoe Bpemsi t =2 ¢? OIIK-1.V¥.1
Ob6ocHyiiTe npUMEHEHNE 3aKOHOB, UCIIOJIb3YEMbIX IS
penieHus 3a1auu.

9 Cdhopmynupyiite nepsslii 3akoH HproToHA. OIIK-1.3.1

10 OObsacHUTE TPUHLIUI U3MEPEHUS BETMUHHBI CHIIBI, OIK-13.1
OCHOBAaHHBIN HA TpeTheM 3aK0He HploTOHA.

11 Kak, cornacHo Bropomy 3akony HeloTOHA, 3aBUCHT OIIK-1.3.1




YCKOpEHHE TeJla OT €r0 Macchl?

12

IIpuBenure nmpumep, WIIIOCTPUPYIOLIHUN IEHCTBUE TPETHETO
3axoHa HproTOHA.

OIIK-1.V.1

13

KameHb n€XUT Ha IHE cOCyAa, TOJHOCTBIO IIOTPYKEHHBIN B
Boay. Kak m3meHnTcs cuna naBineHns KaMHs Ha JTHO, €CIIN
CBEPXY HAJUTh KEPOCUH (KEPOCHH HE CMEIINBAETCS C BOJOM)?
OO06ocHYylTe CBOI OTBET.

OIIK-1.B.2

14

Hazosure, xakoii u3 3akoHoB Keriepa ycranaBiamuBaet popmy
TPAcKTOPUU TUIAHET.

OIIK-1.3.1

15

OueHute 3aBUCUMOCTD CUIJIbl BCEMUPHOTO TATOTEHUS OT
MAacChl B3aMMOJACHCTBYIONIUX TEJ U PACCTOSIHUSA MEX1Y HUMMU.
Ob6ocHyiiTe, Kak U3MEHHUTCS CHJIa B3AUMHOTO TATOTEHUS JBYX
TEJN, €CIIM MacCy OJHOTO U3 TEN YBEIUYHUTH BIABOE, &
paccTosiHUE MEKy TEJAMU — YMEHBIINTH B JIBa pasa.

OIIK-1.B.2

16

Kakas ¢pusnyeckas BennurnHa Ha3bIBaeTCs UMITYJIbCOM Tesa?

OIIK-1.3.1

17

Chopmynupyiite, mpu KaKuX YCIOBHUSAX BBITOIHSIETCS 3aKOH
COXpaHEHUs UMITYJIbCa.

OIIK-1.3.1

18

Kakas (bPISI/I‘ICCKaH BEIMYMHA HA3bIBAETCSI MOMEHTOM CHJIBI?

OIIK-1.3.1

19

CpaBHHTE 3aIIUCH OCHOBHOT'O 3aKOHA TUHAMUKH JJIs
MOCTYIATEILHOTO U BpalaTeIbHOTO IBYKeHHS. Haiinure
B3aMMOCBSI3U MEXAY TUMHU 3aKOHAMU.

OIIK-1.V.1

20

ChopMynupyiiTe 3aKOH COXpPAaHCHHSI MOMEHTA HMITYJIbCA.

OIIK-1.3.1

21

Kakas ¢usndeckast BennunHa Ha3bIBaeTcs: paboTon?

OIIK-1.3.1

22

YT0 Takoe MOITHOCTSL?

OIIK-1.3.1

23

OOmbsicHHTE, TOYEMY LIEHTPOCTPEMUTENIbHAS CHJIa TIPH
BpAallleHUHU N0 OKPYKHOCTH HE IPOU3BOAMUT PabOTHI.

OIIK-1.V.1

24

Uccnenyiite paboTy CHIIBI, €CJIM TEJIO Maccoi m = 1 Kr 1o
JEHCTBUEM HEKOTOPOU CHIIBI U3MEHHUIIO CBOKO CKOPOCTB C U
=1 mM/c 10 v = 3 m/c. OboCHY#TE TPUMEHEHNE 3aKOHOB,
HCIOJIB3YCMBIX IJI PCIICHUS 3a1a4u.

OIIK-1.V.1

25

B yem cocTout paznuuue Mexay KOHCEpBAaTUBHBIMU U
HEKOHCEPBATHUBHBIMU CHJIAMU?

OIIK-1.V.1

26

Kaxkoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBIA WITH
HEHArpyXEHHbIA — MPHU OJJMHAKOBOW MOILHOCTH JIBUTATEINS?
OO6ocHyiiTe CBOI OTBET.

OIIK-1.B.2

27

Uto Takoe noreHmnmagbHasg dHeprus? OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

28

OOBbsicHUTE, IMEET JIM CMBICI U3MepEHNE a0COIOTHOTO
3HA4YEHMsI IOTCHIIMAJIIBHON YHEPTUHU TeIa B HEKOTOPOM
COCTOSIHHH.

OIIK-1.3.1

29

ChopmynupyiiTe 3aKOH COXpPaHEHHUS MEXaHUYECKON SHEPTUH.
[IpuBenuTe MpuMep BBINOIHEHUS 3a4KOHA COXPaHEHUS
SHEPTUH.

OIIK-1.3.1

30

Jlan ToHKuU# cTepskeHb Maccord m = 120 r u qymnHoi / = 50 cm,
CIIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, TIPOXOISAIIEH
gyepes ero cepeauny. Paccunraiite ero MOMEHT MHEpLUU
OTHOCHUTEJIbHO YKa3aHHOU OCH.

OIIK-1.V.1

31

[TokaxuTe Ha MpUMeEpPEe TOHKOTO CTEPKHS JTMHOMN 20 cM 1
Mmaccoi 30 r, kak npuMensiercs Teopema Lllteiinepa nis
pacuera MOMEHTa UHEPLIUHU TeJ IPU MEePEeHOCe OCH BpallleHus
C CEpEAMHBI CTEPXKHSI HA OIMH U3 €0 KOHIIOB.

OIIK-1.V.1

32

Uemy paBeH MOMEHT UMITYJIbCa aOCOIIOTHO TBEPAOTO Tena?

OIIK-1.3.1




33

Kak BbIuncisercss KHHeTH4ecKasl YHepPIus BpalleHUs
abcomoTHO TBepaoro Tena? CpaBHUTE ¢ GOPMYIIOH IS
KHHETHYECKOW YHEPIUU MOCTYNATEIbHOIO IBHKCHHUS.

OIIK-1.V.1

34

Cdhopmynupyiite 1Ba moctynara TEOPUH OTHOCUTEITHHOCTH
OUHIITENHA.

OIIK-1.3.1

35

CrpaBe/uiBa JId B CIIELUAIBHON TEOPHUH OTHOCUTEIBHOCTH
(CTO) xnaccuueckas GopMyia st KHHETHYECKOM sHeprun E
= m*v*/2? ECH HET, TO KaK PACCUNTHIBACTCS KMHETHYECKas
sHeprus tena corstacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak U3MEHUTCS IEPUO]T KOJIeOaHU MPYKUHHOTO
MasiTHUKA [IPU YBEJIMUEHUH €ro Macchl B 2 pa3a, a )KeCTKOCTH
IIPYKHUHBI — B § pa3.

OIIK-1.V.1

37

Kak cBsi3ana sHEprusi rapMOHHYECKUX KOJICOAHU ¢ UX
aMIUINTY101?

OIIK-1.V.1

38

Cnemnaiite BBIBOJ IO BOIPOCY: KaK OYJET U3MEHSITHCS X0/
MasATHHUKOBBIX 9aCOB IMPU HACTYIUICHUH JICTHUX KAPKUX I[HGﬁ
M0 CPAaBHEHUIO C XOJIOAHBIMU 3UMHUMU JHSIMHU, €CJIHA Yachl
YCTAaHOBJICHBI B HCYTCIIJICHHOM INOMCIICHUN (CTep)KeHb
MasTHHKA METaJUTMUECKHi1)? ApryMEeHTUPYHTE CBOW OTBET.

OIIK-1.B.2

39

Yr0 Ha3BIBAETCI BOJIHON?

OIIK-1.3.1

40

OOBsicHUTE pa3nTUUne MEXKAY MPOJOIBHBIMHU U ONIEPEUHBIMU
MEXaHUYECKUMH BOJIHAMH.

OIIK-1.V.1

41

3anumuTe ypaBHeHHE Oerymiel BOJIHEIL.

OIIK-1.3.1

42

Uemy paBHa cpesiHsAst 00beMHas INIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.1

43

VcTO4YHUK 3BYKa ¥ IPUEMHUK JBUXKYTCS APYT OTHOCUTEIBHO
APYTa co CKOPOCTSAMHU Vyem U Uy COOTBETCTBEHHO. CKOPOCTD
3ByKa B cpezie paBHa 340 m/c. [Ipoananusupyiite 3agauy u
OIIPEAEINTE OTHOCUTEIILHOE N3MEHEHNE YacTOTHI 3ByKa 3a
cuet 3¢ dekra Jomnepa. ICTOUHUK U IPUEMHUK JBHKYTCS
HaBCTpeuy IPYT APYTY: Vuem = 40 M/c, v,, = 60 M/c.

OIIK-1.V.1

44

Cdhopmynupyiite npunimn I'1oiirenca.

OIIK-1.3.1

45

Urto Ha3pIBaeTCs HHTEPEPEHIMEH BOJIH?

OIIK-1.3.1

46

Uto Ha3biBaeTcs crosuen BosiHOW? [IpuBenure npumep
CTOSTYEN BOJIHBI.

OIIK-1.V.1

47

HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPBIMU
OMUCBIBAETCS] TEPMOJUHAMUYECKAS CHCTEMA.

OIIK-1.3.1

48

Ha onny ganry BecoB mocTaBuiIu OJIFOAIE C TOpsiUeid BOJOM, a
Ha JIpyTrylo ypaBHOBeluBawomue e€ rupu. CoxpaHuTcs Jiu ¢
TEUEHHEM BpEeMEHHM 9TO paBHoBecue? OOocHylTe Bamr oTBerT.

OIIK-1.B.2

49

3anuiuTe ypaBHEHHE COCTOSIHUS UIEAIBHOTO rasa.

OIIK-1.3.1

50

CkonbKo cTeneHel cBo00ibl UMEET KeCTKask ABYyXaTOMHas
Mouiekyna? C KakUMHU ABM)KEHUSIMH OHM CBSI3aHBI?

OIIK-1.3.1

51

Yemy paBHa paboTa ra3a B ©30XOPHOM IpoIiecce

OIIK-1.3.1

52

OueHure, 4YyBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBILIE —
PTYTHOTO MU CHUPTOBOTO (IIPU MPOYUX PABHBIX YCIOBUSX)?

OIIK-1.B.2

53

I'a3, Haxonsamuiics mpu noctositHHoM nasieHuun p = 100 klla,
u3MeHuI ooreM ¢ V| =4 M mo Vo, =12 M. IToxaxure, Kak
paccuuThIBaeTCs paboTa ra3a B TAKOM IMPOIIECCe, U HAWIUTE e
BEJIMYUHY.

OIIK-1.V.1

54

Crenaiite BBIBOJIBI IO XapaKTepy U3MEHEHHUs TEMIIEPATypPhl
rasa npu ero OblcTpoM pacmupeHud. OTBET MOSICHUTE.

OIIK-1.B.2




55 [lepeuncnure, U3 KakMX 4aCTE€ COCTOUT TEIIOBAsl MaIlIMHA. OIIK-1.3.1
OueHuTe CUTYaIUIO: KaTulsl MacISTHUCTOM JKUJIKOCTH
56 TOTa/1aeT Ha MOBEPXHOCTh BOJBI U pacTeKaeTrcs, 00pas3ys OIK-1.B.2
TOHKYIO TUIEHKY. O0sI3aTENIBHO JIM 3Ta TUIEHKA 3aKPOET BCIO
MMOBEPXHOCTH BOJIbI? OOOCHYITE CBOM OTBET.
Onenute cutyaruio. Uto 00)Kuraer Koy CHIIbHEe: BOAa WIH
57 BOJISHOM Map OJIMHAKOBOW MaccChl MPU OJTHOW U TOM K€ OIIK-1.B.2
temnepatype? ObocHyiite Bamr oTBer.
Cemectp 2
58 UTo n3yyaeT 35eKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYeYHOTo 3apsia. OIIK-1.3.1
Kak u3menuTcs cuna B3auMOAEHCTBUS IBYX AJIEKTPOHOB, €CIIN
60 paccrosiHue MEeXy HUMH YBEIUYUTH B 3 paza? O6ocHy#Te OIIK-1.VY.1
Balll OTBET.
[Tpoananusupyiite, KaKyio paboTy coBepiIaet
61 3JIEKTPOCTATHYECKOE TTOJIE€ MPOTOHA B aTOME BOJOPOIA MPHU OIIK-1.V.1
MIOJTHOM 000POTE 3JEKTPOHA BOKPYT HETO.
62 Kak B3auMHO OpHEHTUPOBaHbI CHJIOBBIE TUHUH U OIMK-13.1
SKBUIIOTEHIMAIbHBIEC TOBEPXHOCTU?
63 B xakux enqununax cucteMbl CH MOXHO U3MEPSITh OIK-13.1
HANPSHDKEHHOCTbD AIEKTPUYECKOTO MOJIS? o
64 Uto Ha3bIBACTCS AJIEKTPUUECKUM JTUIOJIEM? OIIK-1.3.1
65 Kakue BeniecTBa Ha3pIBalOT AUDJIEKTPUKaAMU? OIIK-1.3.1
66 OObscHUTE pa3IUYNe MEKIY MOJISIPHBIMU U HEMOJISPHBIMU OIK-1.Y 1
JUDJICKTPUKAMH.
[Ipoananu3upyinTe, KaKO BEIMYHUHBI 3aps]l JOJIKEH
67 HaxXOJUTHCS Ha OOKJIAKaX KOHJAEHCATOPA, YTOOBI MPH OIK-1.Y 1
Pa3HOCTH MOTEHIIMAJIOB MEX 1y oOkiaakamu B 12 B on
obnaznan sueprueii B 1 Jx.
OneHunTe, KaKOH €MKOCTBIO OyyT 001a1aTh METAJUTMYECKHE
68 IUTIACTUHBI IUTomans 0.2 Mz, KOTOPBIE pa3eJIEHbI CII0EM OIIK-1.B.2
napacduna (€ = 2.5) Tommunoit 0.5 cm?
Cnemnaiite BbIBOJ, KAaK U3BMEHUTCS JIEKTPOEMKOCTD IJIOCKOTO
69 KOHJIEHCATOpPa ¢ KBAJPATHBIMHU IJIACTUHAMU, €CJIH U3 ITHX OIK-1.B.2
IUTACTHH BBIPE3aTh KPYTU C IUAMETPOM, PaBHBIM CTOPOHE
KBaJpara.
OueHuTe CUTYyalUIO: IBa KOHJEHCATOpa OJUHAKOBON €MKOCTH
70 200 Mx® coepuHens! napamiensHo. Kak uamenurcs ux odmas | OIIK-1.B.2
€MKOCTb, €CJIH COeIMHEHNE 3aMEHUTh Ha MOCJeIoBaTeNIbHOe?
71 JlaiiTe onpeesieHne 3IEKTPUIECKOTO TOKA. OIIK-1.3.1
72 Chopmymupyiite 3akon Oma Jij1s1 ydacTKa IeTu. OIIK-1.3.1
Kak u3MeHuTCs conpoTUBIEHHUE ITPOBOA, ECIIM €r0 JUIMHA
73 YBEJIMUUTCS B 4 pa3a, a TUaMeTp — yBeJIMUUTCs B 2 paza’? OIIK-1.V.1
OO6ocHyiiTe CBOI OTBET.
74 PaccuunTaiiTe MOIIHOCTD, BBIJCIISIEMYIO Ha COMPOTUBIECHUU 3 OIK-1.V 1
KOM npu MpOTEKaHWU Yepe3 HEro Toka cuioit 60 MA.
75 JlaiTe onpeneneHre MarHUTHONM MHAYKIUU. OIIK-1.3.1
76 Kakum 06pazom omnpezensieTcst HapaplieHHe CUiTbl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3akon buo-Capapa-Jlamnaca. OIIK-1.3.1
73 Paccuuraiite, ueMy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B OIK-1.Y 1

LIEHTPE KPYyroBoro BUTKa paauyca 25 cMm ¢ Tokom 0.5 A.




79

Paccunralite MAarHUTHYIO HHAYKIIMIO HA OCH JUTMHHOTO
COJIEHOU[a, coaepxkalero 10 BUTKOB Ha CAHTUMETP JIIMHBI U
(beppOMarHuTHBIN CEPICYHUK ¢ IPOHULIaeMOCThio 1 = 100,
€CJIM TI0 HEMY ITPOXOJIUT TOK CUIION 2 A.

OIIK-1.V.1

80

PaccunraiiTe TUIOTHOCTH HAMOTKH TOPOUAA, HEOOXOIUMYIO,
9yTOOBI MIPU CHUJIC TOKA B HEM, paBHOU 10 A, MarHuTHOE 10JIE
Ha ero ocu umeno Benuyuny 1 mTo.

OIIK-1.V.1

81

Onpenenure, Kakou 3apsi] HECET dIIEMEHTapHask YacTuIla, €CIIH
OHa, JIBUTAsCh CO CKOPOCThIO 1 MM/C B MArHUTHOM TIOJIE C
unaykiuei 0.5 T, ucneiTeiBaeT AeiicTBre cuibl JIopeHia
BesmunHon 0.16 mH.

OIIK-1.V.1

82

O1eHuTe CUTYalLUIO: B MAHUTHOE I10JIE C OJJMHAKOBBIMU
CKOPOCTSIMH BJIETAIOT IPOTOH U AEKTPOH. byayT nu
OTJIMYAThCA UX TPAEKTOPHUH, U €CIIH J1a, TO KaKUM 00pa3om?
ApryMeHTHpPYITE CBOM OTBET.

OIIK-1.B.2

83

B dyem cocTouT siBJIeHHE 3JIEKTPOMArHUTHOW MHAYKIAN?

OIIK-1.3.1

84

IIpoananusupyiite Bennuuny 3/1C, BO3HUKAIOIIYIO B KOJIBLIE,
KOTOpOE BBIHOCAT M3 MOJIS 32 Bpems 25 Mc. MeTtannuyeckoe
KOJIbLIO pagnycoM 10 cM HaXOIUTCS B MArHUTHOM TI0JIE C
naaykiumen S0 mTn. OTeer 3anummTe B MB.

OIIK-1.V.1

85

JlaliTe onpeneneHust AMaMarHeTUKaM M apaMarHeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBatoTCs eppoOMarHeTHKAMHU?

OIIK-1.3.1

87

UTo Ha3bIBAIOT KOAPIIMTUBHOM CUIION?

OIIK-1.3.1

88

Ornpenenure, Kakas SHEPTUsI 3aKJIFOUEHA B KATYILIKE
MHAYKTUBHOCTBIO 100 MI'H ¢ TokoM cuioit 0.2 A. OtBer
naiite B MJ[x.

OIIK-1.V.1

&9

[IpemnoxuTe cnocod n3MepeHust BEIIMYNHBI MAarHUTHOU
SHEPTHH, 3aKITIOUYEHHOMN B KaTyIIKEe, C TOMOIIbIO
COTIPOTHBIICHUSI.

OIIK-1.V.1

90

Uto Ha3bpIBaeTCs 3IEKTPOMArHUTHON BOJHON?

OIIK-1.3.1

91

Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE
BEKTOPbI HAIPSHKEHHOCTH JIEKTPUUYECKOTO MOJIsl, MATHUTHOM
WHAYKIUH U CKOPOCTH BOJHBI?

OIIK-1.3.1

92

ChopmynupyiiTe 3aK0H OTpaKEHHS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyiite, rae cBET IBMKETCS ObIcTpee — B anMase (n
=2.42) wim B Boze (n = 1.33). Bo ckonbKoO pa3 pa3nudaroTcs
CKOpPOCTH CBETa B JJaHHBIX cpeaax”?

OIIK-1.V.1

94

OneHuTe CUTYyalMIO: JIyd CBETA MaJlaeT Ha TPaHUIly pazjiena
NByX BemiecTB noJ yriaom 30°. [TokazaTenb npenomMiIeHust
nepBoit cpenbl paBeH 2.4. Bo3MokHO 71, 9TOOBI OTPaKEHHBIN
Y TIPETIOMJICHHBIN JTy4H OBLTH TePIICHANKYISPHBI APYT APYTY?
Ecnu na, onpeaenute nokasaTenab NPeIOMIIEHUS BTOPOU
Cpelpbl.

OIIK-1.B.2

95

Urto Ha3wIBaloT HHTEphEpeHImen ceera?

OIIK-1.3.1

96

Onuiure, B 4eM pa3Iinuue MEKIY FEOMETPUUECKON 1
ONTUYECKOUN pa3HOCTHIO X0/1a CBETOBBIX JIYUEH.

OIIK-1.V.1

97

[Ipennoxute TeopeTHdecKOe 0OOCHOBAHHE HATUYIHS
panyXKHOM OKpAaCKH Y TOHKHX IUICHOK (pa3iuToe Ha
MMOBEPXHOCTU BOJIbI MACJIO, MbUIbHBIE MY3bIPU U T.I1.).

OIIK-1.B.2

98

Uto Takoe aucnepcus cBera Kak sisienne? [lpusegure

OIIK-1.3.1




IpUMepbl HaOII0ICHNS UCTIEPCUH.

99

[Tpoananu3upyiite, Kakoi HaUOOIBIINIA TOPSIOK CIIEKTPa
MOXHO HaOI01aTh Ha AUPPAKIIMOHHOM peleTKe, eCIu OHa
umeet 500 MTPUXOB Ha MIJUTUMETP U €€ 00Ty4atoT CBETOM C
JUIHOM BOJIHEI 500 HM.

OIIK-1.V.1

100

YeMy paBHA pa3HOCTH (pa3 IBYX CBETOBBIX BOJIH, IIPU KOTOPO
Ha0JI10AaeTCsl MUHUMYM HHTEHCUBHOCTH?

OIIK-1.3.1

101

[imockonosIApU30BaHHBIN CBET MTaIa€T HA AHAIU3ATOP TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yroJ 30° ¢ MIOCKOCThIO
aHanu3aropa. Bo cKoabKo pa3 yMEHBIIUTCS HHTEHCUBHOCTD
CBETA B YKa3aHHOM ciiy4ae?

OIIK-1.V.1

Cemectp 3

102

UTto Takoe abCOMOTHO YepHOE TEI0?

OIIK-1.3.1

103

Bo ckonbko pa3 M3MEHUTCS OTOK SHEPTHU OT HUTHU
HAKaJIMBAHUS JIAMIIBI, €CJIH YABOUTH €€ TeMIiepaTypy?
OO6ocHyliTe Balll OTBET, ONMUPasich Ha 3akoH Credana-
bonbimana.

OIIK-1.V.1

104

Pacrnionoxxure crnenyromne ceKTpalbHbIe KIacChl 3B€3/] B
MOPSIIKE BO3pACTaHUSI a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be3bI,

G — XKeIThIe,

M — kpacHble,

O —romyOsie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS a0COTIOTHO
gepHOTOo Tena. OOBSICHUTE MOTYICHHYIO 3aKOHOMEPHOCTh
M3MEHEHHUS [BETA.

OIIK-1.V.1

105

OOBsicHUTE TPUHIIMIT U3MEPEHUs TEMIIEPATypHI Teja ¢
IIOMOILBIK ONTHYECKOr0 IMUPOMETPA.

OIIK-1.V.1

106

Uro Ha3bpiBaeTcs BHEITHUM (OTOdIPHEKTOM?

OIIK-1.3.1

107

B xakux enqunaunax cucteMbl CH MOXHO U3MEPATH SJHEPTUIO
($hOoTOHOB?

OIIK-1.3.1

108

MoskeT T BUIUMOE U3ITydeHHEe BhI3BaTh (POTOIPHEKT B
TUTACTUHE U3 MeTallIa, paboTa BeIX0/1a KOTOPOTo paBHa 3.5
sB? O60cHYyiiTE CBOI OTBET.

OIIK-1.B.2

109

OOBsicHUTE TPUYMHY BOZHUKHOBEHHUSI TOPMO3HOTO
PEHTI€HOBCKOI'O U3JIyYCHHUS.

OIIK-1.3.1

110

OOmbsicHHTE, KaK dHEprus POTOHA CBsI3aHa C AJIMHON CBETOBOM
BOJTHBI. OOOCHYITE Balll OTBET.

OIIK-1.3.1

111

®dotoH ¢ aymHOK BOIHBI A = 97,04 M paccesuics Ha
HETIOJIBIIKHOM 3JIeKTpoHe 1o yriom 0 = 90°. Ipemioxure
Croco0 omnpe/esieHns OTHOCUTENIbHOTO U3MEHEHHUS! ITTHHBI
BOJIHBI )OTOHA MPU KOMITOHOBCKOM paccesiHuu. Paccunraiite
€ro BEJIMYUHY B YKa3aHHOM ciydae. KoMIToHOBCKas JIMHa
BOJIHBI paBHa 2,426 nm.

OIIK-1.B.2

112

OnumuTe, 9TO MPEICTaBIAET COOON aTOM B paMKax MOJIEIH
ToMmcona. Kakue OCHOBHBIE HEJJOCTATKU JAHHON MOJEIN?

OIIK-1.3.1

113

ATOM BOJIOpPOJA HAXOAUTCS B OCHOBHOM cOCTOsiIHUU. Kakoit
JJINHBI BOJIHBI I/I3JIY‘-ICHI/IG MOKET I/ICHyCTI/ITB I[aHHBIﬁ aTOM?
OO6ocHylTe Balll OTBET, HCIOJIB3Ys MOCTYJIaThl bopa.

OIIK-1.V.1

114

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OOBbsicHUTE, IPU KAKUX YCIOBUSAX MUKPOUYACTUIBI IPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBenuTe npumepsl,

OIIK-1.3.1




MTOATBEPIKIAIOIINE BOJHOBBIC CBOMCTBA YACTHII.

116

Byner nu nposiBIsATH BOJTHOBBIE CBOWCTBA (PYTOONIBHBIN MY
MpY MOMAIAHUU B BOPOTA IUPUHOK 7 M, eciu Macca msiua 400
r., a ckopocTth - 100 km/a? OTBEeT 000CHOBATS.

OIIK-1.V.1

117

KakoB huzndeckunii cMpICT BOJTHOBON (hYHKIIMH?

OIIK-1.3.1

118

B gyeMm oTinune CTAllMOHAPHOTO U HECTALITMOHAPHOT'O
ypaBHeHus [Ipéaunrepa?

OIIK-1.3.1

119

CpaBHuTe IIMHY BOJIHBI 1e bpoiins ais mapuka Mmaccou m,, =
0,2 r 1 mpoToHa Maccoi m, = 1.67* 10?7 KT, IMEIOIIIMX
OJIMHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

120

Kaxum 06pa3om sHEeprus «HyneBbIX KojJeOaHN» KBAaHTOBOTO
rapMOHHUYECKOT0 OCHUJUISITOpPA CBSA3aHa C COOTHOIICHHEM
HeonpeaeneHHoctel I eizenoepra?

OIIK-1.V.1

121

[TocuuTaiiTe, CKOIBKO 3JIEKTPOHOB MOKET HAXOAUTHCS B
OCHOBHOM COCTOSIHUHU B aTOME.

OIIK-1.V.1

122

[TocuuTaiite, CKOIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO
LEJIMKOM 3ar0JIHEHA BHEUTHSS 2p-0007104Ka. ATOM KaKOTro
BEIIECTBA UMEET TAKYI0 YJICKTPOHHYIO KOH(UTypaLuio?

OIIK-1.V.1

123

OneHure 1o NopsiAKY BEIMYUHBI BpeMs KU3HU KBAHTOBOTO
COCTOSIHUSI, SHEPTHsI KOTOPOT'O XapaKTEepU3yeTCst
pa3MbiBanreM nopsiaka AE = 0.1 3B.

OIIK-1.B.2

124

MukpoyacTuiia 3anepra B OJHOMEPHON MOTEHIIMAIBHON IME
IMIMPUHOM / ¢ 6ECKOHEUHBIMU CTEHKaMHU M HaXOJIUTCS B
COCTOSIHHH C KBaHTOBBIM unciioM n = 1. [TokaxkuTte, KaK
OMPEIETUTh KOOPAUHATHI TOUYEK, B KOTOPBIX BEPOSITHOCTD
0OHapyXHTh MUKPOYACTUIlY MakcuManbHa. Haiinure ux B
YKa3aHHOM ClIydJae.

OIIK-1.B.2

125

KakuM MoeT ObITh CIIMH YaCTHII, KOTOPbIE ONUCHIBAIOTCS
cratuctukoit ®epmu-/lupaka? IIpuBenure npuMepsl TaKUX
YaCTHUIL

OIIK-1.3.1

126

OOBsicHHUTE, YEM OTIIMYAETCS XapaKTep 3ar0JTHEHHS
COCTOSIHMI KBAHTOBOW CHUCTEMBI ()epMHUOHAMH M OO30HAMH.

OIIK-1.3.1

127

ConocTaBbTE CBOMCTBA CIIOHTAHHOT'O U BBIHYX/ICHHOT'O
H3JTy4YCHUS.

OIIK-1.V.1

128

[Tperioxxute TeopeTnyeckoe 000CHOBAHUE, KaK U3MEHUTCS
IIPOBOJIUMOCTh KPEMHHUEBOI'O 00pa3lia, €CIv B HEro BHEPUTh
HEeOO0JIBIIIOE KOJTMYECTBO UHANEBOW puMecH? BaneHTHOCTh
KpEeMHUs paBHa 4, BAJICHTHOCTb HHAMS — 3.

OIIK-1.B.2

129

OnumuTe TPUHIMI pabOTHI J1a3epa Mo TPEXYPOBHEBOH CXEMeE.

OIIK-1.3.1

130

Jlazep paboTaeT 1Mo TpexXypoBHEBOU cXxeme. JHEPTUs
ocHoBHOTO coctosinus E1 = -8 5B, sHeprust Bo30yX/1eHHOTO
coctosinusi E2 = -5 5B, sHeprus MeTacTabMIbHOTO COCTOSIHUS
E3=-5.2 5B. Onpenenurte navuHy BOJIHBI, HA KOTOPO
IPOUCXOIUT pabouee U3JIyueHHe.

OIIK-1.V.1

131

UeMy paBHa MOJISIpHAs TEMJIOEMKOCTh TBEPIOTO TENA,
COTJIACHO KJIACCUYECKOU TEOPHUH TEIIIOEMKOCTH J[for0oHTa 1
IItu?

OIIK-1.3.1

132

OG’bSICHI/ITe, KaK KBAHTOBas TGOpI/IH TCIIJIOCMKOCTHU TBepI[OFO
tena Jlebast TOMOTHSAET TEOPHIO TEMJIOEMKOCTH DWHINTEHHA.

OIIK-1.V.1

133

Kakas gactuna nassiBaercs hoHoHOM? KakuM KBaHTOBBIM
pacrpeieIeHieM OMUCHIBAIOTCS (POHOHBI?

OIIK-1.3.1




Bomnpocs (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadmnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne i/t

Kon

Ilepeuens Bompocos (3anav) s 3auera / qnudpd. 3adera
P p (sana4) angd WHAWKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepederp Tem i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTHEHUS

Ne mi/m .
KYpPCOBOM pabOThI
Y4eOHBIM IIIAHOM HE TIPEyCMOTPEHO
Bompocer st mpoBeneHHsT TPOMEXKYTOYHOW aTTeCTallid B BHJE TECTUPOBAHUS

Mpe/ICTaBJICHBI B Tabsmie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

Kon

[IpuMepHBIil IEpeyeHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Cemectp 1

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

1 1) [Ipsimast muHUS OIIK-1.V¥.1

2) JIuaus ¢ neperuooM
3) [TapaGona
4) OKpy>KHOCTb

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)HBH‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITIAAAOIYIO0 C SIMHUIICH HU3MCPCHUA CHJIBI?

2 1) Nmnynbe OIIK-1.3.1

2) Yckopenue
3) Bec
4) VYraosas cKOpoCTb

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CUJI, JEHCTBYIOLIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIIYJIbCa CUCTEMBI
4) YCcKOpeHHIo IEHTPa MacC CUCTEMBI

OIIK-1.V.1

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTndeckumu sueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HABCTPEUY YaCTHUIIE C
Maccou m;.

1) YacTuisl OyayT ABUTATHCS BIIPABO

2) Enunas yactuna OyaeT ABUTaThCS BIEBO

3) Yactuisl OyayT MOKOUTCS

4) Yactuiel OyayT ABUTATHCS B MPOTHBOMOIOKHBIC CTOPOHBI

OIIK-1.B.2




UTo nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJIbHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH MIWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.2

VYKaxuTe BEpHYIO 3allUCh YpaBHEHUS JMHAMUKH BpaIlaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

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

OIIK-1.3.1

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

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

OIIK-1.3.1

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

1) ®akr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

OIIK-1.3.1

Vkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr*m’
4) wm/c?

OIIK-1.3.1

10

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

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

OIIK-1.V.1

11

BriGepure Gpopmyity, onpeaensionyo BeJIMuuny (Ha3oBoit ckopocTu
BOJIHBI.

1) v=o0%k
2) v=k*v
3) v=k*A
4) v=m/k

OIIK-1.3.1




12

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).

1) 3aBucuT OT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlponopuuoHanbHa IpUPANICHUIO KHHETUYECKON SHEPTUU
3) PaBna Hymio

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

OIIK-1.3.1

13

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

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-1.3.1

14

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

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

OIIK-1.3.1

15

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

1) YOsiBacT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-1.V.1

16

Kak BpIuncCIIsIETCI MOMEHT MHEPLIMM MaTEPUATILHON TOYKH?

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

OIIK-1.3.1

17

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

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

OIIK-1.V.1

18

HaiinuTe oTHOIIEHUE TpOM3BECHHBIX paboT (A1/A2), ecnu 1Ba AuCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-1.V.1




19

Kaxoit yuéHnslii co3ai crienuaibHyto Teopuro oTHocuTeabHocTH (CTO)?

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

OIIK-1.3.1

20

Bri6epute ypaBHeHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUsI.

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-1.3.1

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAOLIEH
BBIHY)KJICHHBIE KOJieOanus, OyaeT HabmoaTbes pesoHanc (w0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOIIEH CUIbI)?

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

OIIK-1.3.1

22

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

1) Monspnasa macca
2) CxkopocTb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

23

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

1) 3amknyTOM

2) HesamknyToii, r1Ie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHUJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

24

VYkaxwure, paboTa Kakoi U3 MEepeuUCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPAaCKTOPUU JBHKEHUS TEIA.

1) Bsi3zkoro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIIK-1.3.1

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU pannycy 3emnu? Beauuuny 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-1.V.1
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[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU

OIIK-1.V.1




MaTEMaTHYECKOr0 MasiTHUKA, €CJIN AJIUHY €ro M0JIBeca YBEIUIHUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

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

27

Yto nmpou3onAET co CpeIHEN SHEPIUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOW MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH Macchl UI€aIbHOTO rasa
n300apHUECKH YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 pasa
3) VBenuuutcs B 3 pasza
4) YMmeHbpmuTcs B 2 pasa

OIIK-1.B.2
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OreHuTe, KaKoi ra3 HarpeeTcst OOJBIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UICATBHBIX ra3a — OAHOATOMHBIN U JBYXaTOMHBIN —
HaXOJATCS MPU OJJIMHAKOBOW TEMIIEPATypeE U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesncs 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

OIIK-1.B.2

Cemectp 2
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YkaxuTe siBICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?

1) OrubaHue BOJHAMH MPETATCTBUIMA

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

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHEHHUs IIPU NEPEXOAE U3 OAHOU CPEBbI B IPYIYIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-1.3.1
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[Tpoananu3upyiiTe, KAKUM JOJDKEH OBITh YTOJ MaIEHUs] CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.2
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O1eHHUTE IEKTPOEMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPa, SCITH
paccTosiHue MEXAy ero oOKJIaAKaMH yBEITHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUJUTUPOBAHHON BOOM (€ = 81)?

1) VYmenbuutes B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3

4) VYBenuuurtcs B 12 pa3

OIIK-1.B.2
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Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJAT AIEKTPUUECKUM TOK?

OIIK-1.3.1




1)
2)
3)
4)

[IpoBoHMKH
[TonynpoBoaHUKH
[Inatuna
JusnexkTpuku

33

Kaxk nampaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AJIEKTPOCTATHUECKOTO TOJIs, CO3AAHHOTO TOYECYHBIM OTPHIIATEIIHHBIM
3apsaom?

1)
2)
3)
4)

3akpyuuBalOTCA BOKPYT 3apsija

K 3apsany

3aKpy4yuBaroTCs BOKPYT 3aps/ia 10 YaCOBOM CTPEIIKE
3aKkpy4yuBaroTCs BOKPYT 3apsjia MPOTHUB YaCOBOM CTPEIIKH

OIIK-1.3.1
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B xakux equnuiax B cuctreme CU nzMepseTcs: moTeHIuran
AJIEKTPUYECKOTO MOJs?

1)
2)
3)
4

A/M
B/Mm
B
A*m?

OIIK-1.3.1
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MookeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
OoJIbLIIe 3IIeMEHTapHOro 3apsiia’?

1)
2)
3)
4)

MoxeTt

Hert, ne moxeT

MoxeT, HO TOJIBKO €CITU 3apsij] OTPULIATEIbHBIN
MoeT, HO TOJIBKO €CITU 3apsij] MOJIOKUTEIIbHBIN

OIIK-1.3.1
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Yemy paBeH MOTEHIMAI 3JIEKTPUIECKOTO 10JIs 7

1)
2)

3)
4)

IToTeHIManpHOM YHEPTUS €AUHUYHOTO MOJIOKUTEIBHOTO 3apsAia WIN
OTHOIICHHUIO TIOTCHIIMAJILHOW SHEPTUH K 3apsiny

PaboTe cuit mosist Mo mepeMenIeHuI0 eJMHUYHOTO TTOJI0KUTEIBHOTO
3apsijia U3 JaHHOW TOYKH I0JIsI B OECKOHEUYHOCTh

Cune, neiicTBymolIel Ha 3apsi/l, HOMELIEHHBIN B JAHHYIO TOUKY MO
Kunernueckoii 3HEprun NpoOHOTO TOYEYHOTO €AMHUYHOTO 3apsiaa B
JAHHOM TOYKE I0JIS

OIIK-1.3.1
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Hammumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

1)
2)

R=U/
R = Q/I2At

3) j=c'E

4

R =P/l

OIIK-1.3.1
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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'YIO COCTABUT. ..

I) 5m
2) 6™

OIIK-1.B.2




3) Tm
4) 11 m
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Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HAIpPsDKEHHOCTS T10JIs1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cuoi

3) Tonspuzarument

4) MarsuToaBWXKyIIEH CUIION

OIIK-1.3.1
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OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

WHIYKLUH.

1) OxkpyXHOCTBH
2) Ilpsmas
3) Osanoun
4) Dnmunc

OIIK-1.V.1
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B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-1.3.1
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Y CTaHOBHUTE COOTBETCTBUE MEX]Ty MATECPHUAJIOM ITPOBOJHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) [MonympoBoaHUK 2)10"°-10°

B) JIMOIIeKTPUK 3) 10* - 10°

OIIK-1.3.1
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OneHnure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUSI (p CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1
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[Tpoananuzupyiite, ueMy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTHIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17

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

4) 1/16

OIIK-1.V.1
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Jln1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIIOJIB30BaH MPHHITHUIT
['tolirenca-®penens?

OIIK-1.3.1




1) KorepeHTHOCTB

2) Judpakuus

3) Ilonspuzauus

4) KoprnyckyaspHO-BOJIHOBOH Iyalnu3M

46

[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ] PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaep>xut 200 mTpUxXoB Ha MUIUTUMETP.

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

OIIK-1.V.1
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[Tpoananm3upyliTe MHTEHCUBHOCTH CBETA NP HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOH pa3HOCTh (a3 paBHa 2*t*N (N =0, 1, 2, ...).

1) 4+
2) 3*
3) 1

4 0

OIIK-1.V.1
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Haitnure npaBriibHOE HA3BaHUE N1J11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyxnus

4) 3apsn

OIIK-1.3.1
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OreHuTe, Kak 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTh IIPOBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU IOTEHIMAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucur

OIIK-1.V.1
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Onenure, Kak U3MEHUTCSI CHUJIA DJIEKTPOCTATHUECKOIO B3aUMOJEHCTBUS
IBYX TOUEYHBIX 3apsI/l0B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He usmenurcs

OIIK-1.B.2
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UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHUIIOBBIX JTUHHMA
MAarHUTHOTO TOJIsT?

1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUECKUX 3apsaaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax

4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha

OIIK-1.3.1




QJICKTPHUYCCKUX 3apsAaaax
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CrnenaiiTe BBIBOJI, KAKOM T€OMETPUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKEHUS 3apsHKEHHOM YaCTHUIIbI, IBUTAIOIICICS O]
HeKOoTOpBIM yTiioM (0° < o < 90°) K TUHUSM MarHUTHOW WUHTYKIIUH.

1) OxpyxHOCTBH
2) IlapaGona
3) TunepOona
4) Cnupanb

OIIK-1.B.2

53

Orenure cTeneHp nosipu3anuu P cBeta, eciu CBET MpeICcTaBIIseT co00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

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

OIIK-1.B.2
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Paccuuraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIPU [IEPEXOAE JIy4ya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIIHUIIACH
Ha 20%.

) 1.2
2) 125
3) 0.2
4y 22

OIIK-1.V.1
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Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHasnzaropa. IIpy npoxokKaeHN CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aTOpa HHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1
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[Ipoananu3upyiiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIMU 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

OIIK-1.V.1

Cemectp 3
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yKa)KI/ITC, KaKo€ TeJIO SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaer Bce nmajaroliee Ha HETO U3JTyUYCHHE
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE

4) WznydaeT B BUAMMOM JHAMa30HE

OIIK-1.3.1
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VY Kakoro u3 Tel oTpaXkareiabHas CHOCOOHOCTH OJM3Ka K HYII0?

OIIK-1.3.1




1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

59

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-1.B.2
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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

OIIK-1.3.1
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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-1.3.1
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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

OIIK-1.3.1
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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-1.3.1
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[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

OIIK-1.V.1
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IIpoananusupyire, 4TO NPOU3ONAECT C KHHETUYECKON YHEPrUen
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUUTh €70 MHTEHCUBHOCTH B 2 pasa?

OIIK-1.V.1




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

4) YBenmuuutcs B 2 pasza
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OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

1)3.2%10" I'g
2) 4.8%10" I'y
3) 4.8%10" 'y
4) 4.8%10" I'y

OIIK-1.B.2
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo nponopIuoHaIbHO 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 HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

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

2) He 6yner

3) dororddexT BO3MOKEH, €CIIH TOTIOJHUTEILHO PUIIOKHUTH 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) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1
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[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKUH JUaNa30H U TaMMa-N31yuyeHue

OIIK-1.V.1




71

Cnemnaiite BBIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
P KOTOPOM TOJIHOCTBIO IIpeKpalnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 5B, a poToOKaTO U3rOTOBIICH U3 UTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.2
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OueHnure, BO CKOJIBKO pa3 AaBJICHUE CBETA, MaIal0IIET0
MEePIEeHIUKYIAPHO UICAITbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIICHINKYISPHO UJI€aTbHO YePHOI
MOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.2
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Kakum 06pazom umnyibsc (oTOHA CBS3aH C IJTMHOW BOJIHBI?

1) HMmnynsc npsMo NponopLuOHaIeH JIMHE BOJHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLUOHAIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kaxoii 0651acTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUYEHUSI UMITYJIBC
¢doroHa MMeeT MUHMMAaJIbHOE 3HaYCHHE?

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

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEACHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) MHTeHCHUBHOCTD CBETA HE 3aBUCHUT OT IUIOTHOCTH MOTOKAa ()OTOHOB U
WX SHEPruu

2) CBeT MOKET U3Iy4aThCsl U PacCpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

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

4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJILC

OIIK-1.V.1
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VYKkaxxute, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) VYTBepxkaeHHEe O CyIIeCTBOBAaHUHU CTAI[MOHAPHBIX COCTOSHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMaeT SHEPTUn

2) Pa3znocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSTHUM paBHA SHEPTHUH
M3JTy4aeMOT0 WJIHU MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPsHKEHHOTO SApa U

OIIK-1.3.1




OTpULATCIIBHO 3apPsS’KCHHBIX 3JICKTPOHOB

Bri6epuTe, kakoe U3 NpUBEICHHBIX HUKE BBICKa3bIBAaHHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIONICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tormomark ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HAOOp

77 | 3HAYCHHIA SHEPTUU OIIK-1.3.1
2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU
3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JTH00YI0
MOPLUIO SHEPTUN
4) N3zmyuaTs J00YI0 TIOPIUIO SHEPTUH, a TOTJIONIATh JTUIIh HEKOTOPKIHA
JMCKPETHBIN HaOOp 3HaYCHUN PHEPTUU
YKaxkuTe, K KAKOMY JHaNa30Hy U3Ty4EHHs] OTHOCSTCS MEPEXOIbI U3
cepuu banpmepa B aTome BoaopoJa.
78 1) TemnoBoe u3nydyeHue OIIK-1.3.1
2) PeHTreHoBckoe U3ITydeHUE
3) T'amma usznydenue
4) Buaumblii cBeT
[Mpoananu3upyiiTe, KaKk ©3MEHUIACH SHEPTHUsS aTOMa BOJAOPOA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.
79 1) VYBenunuwmnach Ha 4.86 5B OIIK-1.Y.1
2) VYwmenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B
OneHure pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTPOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TIPU JaHHOM MEPEeX0/Ie MPOU3O0IILIO U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.
80 OIIK-1.B.2
1) 0,4-B
2) 1,.9-B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoins:
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOWCTBaMU
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
81 | OMMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ONPEIEIIIEMBIX HA0OPOM OIIK-1.3.1
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
BriGepure yTBepxkaeHue, Haubonee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 OIIK-1.3.1

1) MukpoyacTHIIbl MOT'YT ITPOSIBIISITH BOJIHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL




3) VY kaxxaoi 4yacTULIBI CYIIECTBYET AHTUYACTHIIA
4) Snpo aToMa COCTOMT U3 KBApKOB

Paccuuraiite nnuHy BoiHBI A€ bpoitns ais 3neKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1*%107" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

83 1) 1.6 MM OIIK-1.V.1
2) 2.6 M
3) 201 um
4) 3.6 MKkm
VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?
84 120+ 1 OIIK-1.3.1
2)3/+1
3Hi-1;
4)1
VYKaxuTe, 4TO ONpeeIseT IJIaBHOE KBAHTOBOE YHCIIO N.
1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME
85 | 2) BennunHy MOMEHTa HMITYJIbCA IJICKTPOHA B aTOME OIIK-1.3.1
3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE
4) BennurHy MOMEHTA UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HANPaBJICHUU
VYkaxure, yTo oNpeeNnseT MAarHUTHOE KBAHTOBOE YMCIIO M.
36 1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME OIMK-13.1
2) DHepruo CTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME e
3) BenmunHy MOMEHTa MMITYJIbCa 3JIEKTPOHA B 33JJAHHOM HAIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME
B gecth Koro HazBaH 3(peKT pacuienyaeHus ypoBHel 3HEPTUU aToMa BO
BHEIIHEM 3JIEKTPUUECKOM M0J€e?
87 | 1)DiiHmTeiina u ne Xaaca OIIK-1.3.1
2) lITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3bIBalOT JMHUU B CTIEKTPE KOMOMHALIMOHHOTO PACCESIHUS C
4aCTOTaMH, MEHBIIIMMH YaCTOTHI aJAI0IIEro cBeTa’?
88 | 1) OpaHXeBbIMH CITyTHHKAMHU OIIK-1.3.1
2) AHTUCTOKCOBBIMH CIIyTHUKaMHU
3) CTOKCOBBIMH CITyTHUKAMHU
4) AHTaroHMCTUYECKUMH CITYyTHUKAMHU
[TosichuTe pU3MYECKnii CMBICT BOJTHOBOM ()YHKITUH.
%0 1) BonHoBas GpyHKIUS MPOMOPIUOHATBHA SHEPTUHN YACTUIIBI OIK-13.1

2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE
BBIpQ)KEHUE PAaBHO IUNIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHILIBI.
3) BonnoBas pyHKIMS 0OpaTHO MPONOPIUOHATBHA JAJTMHE BOJIHBI e




bporna
4) BonHoBas GpyHKUUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBMKEHUS] MUKPOUYACTHIIBI X=X (t) B HESIBHOU (popMme.

90

BriGepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) Dnektpuyecku 3apsiKEHHbIE YACTHUIIBI.

2) DIeKTpUUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUyecKHU 3apsKEHHBIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEpi0€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOOIHA, a IIUPUHA
3aMpeleHHON 30HbI BEJIMKA IO CPABHEHUIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomynmpoBogHUK

4) IlpumMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1

93

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

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

OIIK-1.3.1

94

KaKaH BHECCHUCTEMHAas €AMHUIIA I/ICHOJIb3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) xKan
4) ospr

OIIK-1.3.1

95

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENEIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOU dHEprueu?

1) Dueprus mpsMo MPONMOPIIMOHATIEHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yewm Oosbllie HEONIPEACTCHHOCTh YHEPTUH, TEM MEHbIIIC
HEOIPEEIEHHOCTh BpEMEHU

OIIK-1.B.2




B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMHA HEOIPEACIICHHOCTEN
Ieiizendepra.

Bpems )kM3HU ¥ 9HEprus 3JIEKTPOHA UMEIOT CYLIECTBEHHYIO

HEOIPEIEIIEHHOCTD

2) Koopamnara X 3J€KTpOHA HE MOKET OBITh OIIpeJieieHa C BEICOKOM
TOYHOCTBIO

3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- 1 z-cOCTaBJISIOIINE UMITYJIbCA SJIEKTPOHA UMEIOT CTPOTO

OIIPEJICJIEHHOE 3HAUEHUE

96 b OIIK-1.V¥.1

Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-13.1
2) MeracTtabWIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
MEPUONYECKOM MTOTEHIINAJE

2) B xopmycKyJIspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3IYy4eHUS MTPU

98 MIPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OHK-1.3.1

3) B HaxokIeHuU 4acTHUIIbI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHUH MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,

Koraa S9HEPruda 4aCTUlibl MCHBIIIC BBICOTEI 3TOI'O 6apbepa

Kakue moaBuKHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

99 | 1) DnexTponsl OIIK-1.3.1
2) IIpoTtonsl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PaObOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/INKAaTOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIOIIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL




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

11.1. Meronuueckue yka3zaHUsl Uil OOYYaIOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyeMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEIEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICIOBBIX  KAa4yecTB, JIIOOBH K  TpeaMETy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUA HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HdThCS METOAMYECKH 00padaThiBaTh 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 JAEMOHCTpPAlMEl  CIIAloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATUK TI0 TUCIUTIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranu3anuu y4eOHOTO
nporecca, 3aKII0YaroNIasics B BHIIIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IEeJbI0 YCBOGHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JUCITUTUIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTUYECKOTO 3aHATHUS ISl 00YUAIOMIErocsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB NMPAKTUYECKOU IESATEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYAIOIIMMCS TMPAKTUIECKUX 3aHITHIA:

— 3aKperuieHHue, YriayOJleHHWe, pacIiMpeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBBIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHMU;

— obecrnieueHHe palMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBUAyaTbHOU (HOpM
00yJeHwusI.

TpeOoBaHNs K IPOBEAECHUIO TPAKTUUYECKUX 3aHATHI




[TpakTudeckue 3aHSATHS TMPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.

Metoauueckie yKazaHHsl [0 TMPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIEHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aungpees, ..
Kosanenko, 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. JlutBunosa, I'.JI. [Inexotkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUNCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 1abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHEL,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Teuenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusnka JOMKEH BBINOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSUTHCS, YTO CTYACHT TOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIE/IOBATD;

— Kakad ICJIb NepCl HUM MMOCTABJICHA,



- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GamMuInsg W WHUIMAIBI MpEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTeNlb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledayeT
IIEPEIINCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
clleflyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM




noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zzgene otueTa 1OKHBI OBITH TPUBEIEHBI TOAPOOHBIE PUMEPHI BEIYUCICHUHN 1O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI IMPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BpiunciieHre NOrpenHOCTE.

B ostom pa3znmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5t CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBAET HAMWCAHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ITOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
OPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITNOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKUX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JOIDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeTr
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B »sTOoM pa3zmene ordyeTa HYKHO TOJBECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
Hanucarb, KaKUe MOJTY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TH PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pPacxXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3amucu
HAa JINCTaX BEAYTCS TOJIBKO, C OJHOU CTOpOHHKI. [lo KpasM 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 TIOJi€ HYXKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauMHAs ¢ TpeTbero. [lepBuiil nuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciau Bl ucnonb3yere dyxue 3aroToBKd, TO OyabTe
TOTOBBI OTBEYATh 32 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.

TurynbHbIl THCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MpPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxoauTcs Ha cairte ['Y Alla.

MeToauveckie yKazaHWs 10 BBHIMOJHEHHUIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcs B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Kone6anus u BosnHbl. MonekynsipHas ¢usuka. JlabopaTopHbI NpakTUKyM

//MMM. Kosanenko, H.II. JlaBposckas, H.H. JlutBunosa, [I'.Jl.Ilmexorkunua, JI.E.

[Torapes, B.K. ITpwmmnxko, FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

2. DmnexktpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeubios, E.H.
Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas  onrtumka. JlabGopatopueiii  mpaktukym  //E.H.  Kotmukxos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. Hosukosa, A.H. Tpormun. CIT6I'YAII, 2013. 68 c.

4. Bonnoas ontuka. YueOHo-meToanueckoe nocobue // E.H. Kotnukos, FO.A. HoBukoga,
I'.B. Tepemenko. CIT6I'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktuky™m // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. Ilonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
[Mudppun. CIIGI'YAIL 2021.90 c.

11.4. MeTtonuueckne yka3zaHus JJIsi 0OYJaroIIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONIUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSL.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILIHHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.5. Meronuueckne yKa3zaHusl Ui OOYYalOIIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XOJa OCBOCHUS



JUCUMIUIMHBL. TEeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS O KaJleHAApHOMY y4eOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHUS UTOTOB OTOOpa)xkaroTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiics JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEPONPUSITHS, TPEAYCMOTPEHHBIE HAa TaHHBIN CEMEeCTp, MOCIIe Yero MPenoiaBaTelb MPOCTaBISET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1a0opaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00OydaroUmxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MHUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIEiicsl B cllydyae MpPOIyCKa OO0yYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHaIbHOMY 3a4eTy WM 9K3aMeHY M0 y4eOHOH TUCIMITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% mabopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOTHUTD
TECTUPOBAHUE B CHCTEME AMCTAaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YZAOBIIETBOPUTEIBHO». B cilyuae HEBBINOIHEHNS BBIIIEU3I0KEHHOIO CTYJEHT, NIPU YCIIEIIHOM
MPOXOXKACHUN TMPOMEKYTOUHOM aTTeCTallid, HE MOKET MOJIYYUTh aTTECTAIMOHHYIO OLIEHKY
BBIILIE «YAOBJIETBOPUTEIBHOY.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallUU.

[IpomexxyTounass ~ arrectanusi  OOydyaromIMXCsl  HpeIyCcMaTpuBaeT  OLECHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIN €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
IPUMEHATh MX JUIsl PELIEHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEILHO.

DK3aMeH MOXET MPOXOJIUTh B BUJAE YCTHOTO OIpoca Win TecTupoBaHus. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PEIICHHI0 KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKHX 3aJaHuil. JleMoHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIbHOCTH, BHICOKASI aJalITUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLMU «IIPOJABHHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
NPUMEHSIIOTCS K PEIICHUI0 THUIIOBBIX 3aJaHuil. JleMOHCTpupyeTcsi JOCTAaTOYHBIA YpOBEHb
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O NMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIEeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAaHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITEIbHOCTH NPAKTUYECKOTO HABBIKA.



Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpUEHTHpPAaMHM TpU MOJArOTOBKE K IPOMEXKYTOYHOH aTTecTalMu 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYEeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.
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