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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 27.03.01
«CranmapTuzanusi W MeTpojiorus»  HampaBieHHocTH — «l{udpoBas  merposorus u
cTangaptuzaiysy. Jucuunnmnna peanuszyercs kadeapoit «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJ U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «Criocoben aHanmu3upoBaTh 3a1a49u MpodhecCHOHaATBHOM JASSITEIIPHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B OOJIACTH €CTECTBEHHBIX HAYK U MAaTEeMAaTHUKN»

OIIK-2 «Cmnocoben ¢opMyaupoBaTh 3agadyd MPO(PECCHOHAIBHONW JeATEeILHOCTH Ha
OCHOBE 3HaHUH MPO(UIBHBIX PA3/IEIOB MATEMAaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCLUTUIAH

OIIK-7 «CnocobeH OCyImecTBIATh IMOCTAHOBKY W BBIMOJHEHATH AKCIIEPUMEHTHI 10
IPOBEPKE KOPPEKTHOCTH M HPPEKTUBHOCTH HAy4YHO OOOCHOBAHHBIX pEIICHUH B 00JIaCTH
CTaHJapTU3aLUN U METPOJIOTHUYECKOTO 00eCTIeUeHHSI»

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYTI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIoUMe (OpMbl OpraHU3aIUU
yueOHOro mpoliecca: JIEKIUH, MPaKTHUYEeCKUe 3aHATHS, JJabopaTOpHbIe paboThl, CAMOCTOSITENIbHAS
paborta.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mIast TpPyI0OEMKOCTh OCBOSHHUS JUCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUITMHE «PYCCKHUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpEeACTaBICHHE BO3MOXKHOCTH CTYJECHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe UHIMKATOpA
HauMEHOBaHUE
KOMTIETEHITHH JOCTHKEHHS] KOMITETCHITUU
KOMTIETEHITHH
VK-2.3.1 3HaTh BHIIBI PECYPCOB U
OTpPaHWYCHUS JJIs1 PEIICHUS TTOCTaBICHHBIX
YK-2 Cnocoben P AP
OTIPEICIIATh K Janat
P pyT YK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
3aJa4 B paMKax o
. MOCTaBJIEHHOW LeiH U (OPMYIIHPOBAThH
MOCTaBIICHHOU 1EJTH
3a/1a4¥, KOTOPbIE HEOOXOAUMO PEIIHUTh IS
Y BBHIOMPATH
ee JIOCTHKEHUS
ONTUMAJIbHBIC
YHuBepcanbHbIe VK-2.¥.3 ymers BbIABUTATH

CIIOCOOBI UX " "
KOMIIETEHITUH abTepHATUBHBIC BAPUAHTHI JICHCTBUI C

pEIICHUs, UCXOIS U3
[EJTbI0 BRIOOpA ONTUMAJIBHBIX CIIOCO00B

JEUCTBYIOLIUX
penieHus 3a1a4, B TOM YHCIIE C TTIOMOIIBIO
MPABOBBIX HOPM,
S — U POBBIX CPENICTB
CCYDCOB I VYK-2.B.2 BnaageTh HaBbIKaMH BHIOOpA
peeyp . ONTUMAJIFHOTO CIIOCO0a pelIeHHs 3a/1a4 C
OTpaHUYEHUN .
Y4E€TOM UMEIOIINXCSI YCIIOBUH, PECYPCOB H
OTpaHUYECHUN
OIIK-1 Cnocoben
AHATM3UPOBATH
3a1a9H
npodheCCHOHAILHOM
pog OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
O6menpodeccuoHanbHbBIE | AEATEILHOCTH HA
. | 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
KOMIICTCHITUI OCHOBE ITOJIOXKCHUH,
MaTeMaTUKHU
3aKOHOB M METOOB
B o0iacTu

C€CTCCTBCHHBIX HAYK
U MaTEMAaTUuKU

OIIK-2 Cnocoben

dbopmynupoBaTh
3a71a4u
A . | OIIK-2.3.1 3HaTh MpOUIBbHBIE Pa3eibl
ObmenpodeccruonanbHble | MpohecCHOHATEHON
MaTEeMaTHYECKUX M €CTECTBEHHO-HAYYHBIX
KOMITCTCHITHH JeATEIIbHOCTH Ha
N JTUCLUTUTMH
OCHOBE 3HaHUI
PO UIBHBIX

pa3zenos




MaTeMaTHYECCKUX U
€CTEeCTBEHHO-
Hay4YHBIX
JHUCIUATLINH

OIIK-7 Cnocoben
OCYIIECTBIISATh
MIOCTAaHOBKY H
BBITIOJIHEHSTh
AKCIEPUMEHTHI 110
pOBEpKe
O6menpodeccuoHaabHbIE | KOPPEKTHOCTH H
KOMIIETEHIIUH 3P PEKTUBHOCTH
HAYYHO
000CHOBaHHBIX
penieHuit B obmactu
CTaHJAPTU3AIMH U
METPOJIOTHYECKOTO
obecrnieueHus

OIIK-7.3.1 3HaTh METO/IbI MOJAETUPOBAHUS 1
aHaJIn3a 3KCHepI/IMeHTaHLHLIX
HUCCIEeI0OBaHUN

2. Mecro pucuuniunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEYIOUIUX TUCIUIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA).

3HaHuUs, TOJYYECHHbIE NPH HM3YUYCHUHM MaTepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUE€HHE, TaK U MCTIONb3YIOTCS IPU U3yYEHUU APYTUX JUCIUILINH!

— «MarepuanoBeeHUEY;

— «MexaHukay;

— «ONEKTPOTEXHUKAY;

— «DJIEKTPOHUKAY.

3. O0BeM u TPyIOEMKOCTh JTACIUILIAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILIMHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMeCTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboThI Bcero Nol N2 No3
1 2 3 4 5

Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3auamus, BCEro yac. 204 68 68 68
B TOM YHCJIE:

nexumu (JI), (gac) 102 34 34 34

npaktudeckue/cemunapckue 3anarus (113),

(uac) 51 17 17 17

naboparopusie pabotsl (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 npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUIA SK3aMEH

4. CopepxaHue JUCHUIUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl IUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYTOEMKOCTh

Jlekun 113 JIP KII CPC
Pasnensl, TEMBI JUCIATIIMHEI (1ac) (C3) (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Htoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudecTBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Uroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO siapa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETLHOCTHIO.

4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pas3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts U yckopenue. HopmansHoe u
KacatenbHOe yckopeHnus. [locTynaTenbHoe U BpauiaTeabHOe
JABHUKCHUC. OcHoBHas 3aa4ya KHHEMaTUuKN MaTepHaanoﬁ




TOYKHU. CBSI3b IMHENHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeJIbHOM JIBHIKEHHH.

HNuepuumanbHble cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH JUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHON TOUKU. HemHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLUMH. 3aKOH COXpaHeHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema LeHTpa Macce.

Mexannueckas paboTa U MOIIHOCTh. KuHeTHUYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUCTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXy MOTEHLUUATBHON YHEPTrUeH U mojieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y paABHEHHE MOMEHTOB.
3aKOoH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJAOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocrynarsl cenuanbHONU
TEOPHUH OTHOCUTEIBHOCTU. JIOPEHIIOBO COKpAIlEHUE JIITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOW MeXaHUKH. MIHTepBail, ero
MHBapUaHTHOCTb. PensTuBucTckuii ummnyiabsc. OCHOBHOE
YpaBHEHUE PEATUBUCTCKON AUHAMUKH. KuneTtnyeckas sHeprus
PENAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl 1 3HEPTrUH. CBSA3b MEXKIY SHEPTUEH U UMITYJILCOM
YaCTHIIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKuil MasITHUK, PU3NYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIIpyro# cuibl). ClokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue kosebanus. Beinyxxaennsie koneOanus. Pezonanc.
Kunemartnka BOJTHOBBIX MPOIIECCOB (IJIOCKHE U chepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cyneprio3uimm.
Oueprust BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTD BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepmoauHaMuUECKUE COCTOSIHUS U npoueccel. [lonsarue
¢GyHkuuu coctosiHus. BHyrpensss sneprus. KonndectBo
TernoTel. PaboTa Tena npu u3meHennu ero oorema. Ileproe
HA4aJI0 TepMOoAMHAMUKU. TeMneparypa u BHyTpEHHS SHEPTUs
Kak (pyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHUSL, BHYTPEHHSSI SHEPT U,
TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpoInus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
Moiekynl. Cpeassisi KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
YPaBHEHHE KHHETUYECKOW TEOPUN UACAIBHBIX T'a30B.

Pacnpenenenue bonbimana.

Pazmen 4.

DJIEKTPHYECTBO.




OnekTpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 35€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe noJie. HanmpsikeHHOCTD
AJIEKTpOCTaTH4YeCcKOro nosst. [IpuHumn cynepnosunuu.
DIeKTpUYECKHI TUIMoJb. PaboTa chil 371IeKTpOCTaTHIECKOTO
nosist. Teopema 0 HUPKYISIUU BEKTOpA HAMIPSIKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HanpsikeHHOCTh M TOTEHIM A 3JEKTPOCTATHUECKOTO MOJI,
CBsI3b MEXAY HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
MOJIsSl B BaKyyMe. DJIEKTPOCTATHKA B BEIIECTBE. THIIbI
muaieKTpuKkoB. [lonspuszanus nuanekrpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsbl. JlusnnekTpuueckas BOCOPUUMYUBOCTD.
JvanekTpudeckas TPOHUIIAEMOCTh. DJIEKTPHUUECKOE CMEILICHUE
(uagykuus). Teopema ["aycca a1 37€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CUCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUH JIEKTPUUECKOTO MO, DINEKTPUUECKUH TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-JleHua B
WHTerpaJibHON U auddepeHmansHoi hopmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne conenonna u Topousa.
®opmyna Jlopenua. Cuna Amnepa. MarHuTHOE 1oJie B
BenlecTBe. HaMmarunuenHocts. MaruutHasi BOCIpUUMYHUBOCTb.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTuKy, eppoMarHeTHKH.
Teopema 0 IMPKYIALMHU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHAyKIUS.
B3anmuas nanyknms. O6beMHast TNIOTHOCTh YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcseia.
MarepuasibHbl€ YpaBHEHUS.

Pazmen 6.

Onruka.

[1nockne MOHOXpPOMATHYECKHUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BexkTtop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. UHTepdepeHIus.
Mertoapl HaOmOAeHUS HHTEphEepeHIU cBeTa. Judpakuus
ceera. [Ipunnun INoiirenca-dpenens. Jucnepeus cBera.
Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Maioca.

Paspen 7.

KBantoBas onruka.

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

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bpoiins.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH Je bpois.
[Tpunnun Heonpenenennoctu I eitizendepra. Bonnosas




GbyHKIIHS, €e OCHOBHBIEC CBOMCTBa. OnepaTtopsl (PU3UIECKUX
BCIIMYHH. BpCMeHHOC 1 CTAaIUOHAPHOC YPABHCHUC
[lIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHUS

nerxeHusa. CeoOonHasg yactuia. Yacrtuia B 0eCKOHEUHOM

noTeHuuranbHou sime. KBanTtoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Koyebanus. [IpoxoxkaeHne YacTHIIHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.
ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTHI
aNIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit lTepna u I'epnaxa. Cnun snektpona. [TpuHiun

TOXKJIECTBEHHOCTH MUKpoUyacTHil. DepMHUOHBI U OO30HBI.
CummeTpus BOJTHOBOU (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.

punnun I[Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI

snemenToB .M. Menaeneena.
DHepreTu4ecKkuil CneKTp aToMOB U MojieKy. [Ipupona

XUMHUYECKOH CBA3H.

Pazmen 9.

®Du3uKa AaTOMHOI0 AApAa.
AtomHoe sapo. JledekT Macchl, SHEprus CBsA3M sapa. SmepHbie

cunel.  Moxaenu

aTOMHOTO
o0oyioyeuHass MOJENb.

spa:
Bunnr

Kari€jibHas
PAaAOAKTUBHOI'O M3ITYUYCHUA.

MOJ€EJb,

3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-n3nydenue. HacTUIbl 1 aHTUYACTHUILBI.
Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SaepHble peakTophI.
OdyHnameHTanpHbIe B3auMoeicTBus. Knaccudukamms
3JIEMEHTapHBIX yacTull. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux No
Ne | Temsl npakTUYECKHUX Popmel TpynoemMKoCTh, |IIpaKTUYECKOM |pa3nena
/11 3aHATAN TPAKTHICCKIX (gac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JTMHaAMHKa
MaTepUaIbHOW TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JIMHaMHKa
a0COFOTHO TBEPIIOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHTEIIBHOCTH
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHKA KOJIeOaHUH
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3

KMHCTHUYCCKAd TCOPUs




Cemectp 2

HanpsixeHHOCTD M
ITOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUI B
AJIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AIIEKTPUUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHMTHBIX
MTOJISIX

Pemrenue 3agau

13

WnTepdepennus,
nudpakmus,
NOJISIpU3aLUs

Pemenue 3amau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[lIpenunrepa
IMTorennuanbpHbIE
Oapbepsl

Pemrenue 3agau

19

S nepHbie peakuumn

Pemrenue 3agau

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

No
n/n

HaumenoBanne mabopaTopHbIX padboT

TpynoeMKocCTb,
(uac)

N3 Hux
MPAKTUYECKOMN
MOJITOTOBKH,

No
paznena
TIUCLIUII




| (gac) | nmmbI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME IAPOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasITHUKA 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyX€E 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABIISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMJITH
9 Onpenenenne yaeabHOro 3apsaia dJIeKTPOHA 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHHUS 4 7
12 | Buemnunii potodpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJA 4 8
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3Iyxe
Bcero 51
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositenpHOM paboThI
qac qac qac Jac
1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 43 19 10 14
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 43 19 10 14
arrectaruu (ITA)
Bcero: 129 58 31 40

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS

JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)




Y4eOHO-METOAMYECKNE MaTepHalbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMILTSIPOB B
Ugiﬂa(},)url))/ec bubnmorpaduueckas ccpuika 61/1(61(115/;(;:1(6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocodue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. BonHOBBIE MTpoOIIECCHI.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. ®duznka makpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanwmii, 2020. — 210 c.

https://znanium.com/catalog/ | Upoxnos, U. E. DnexTpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e uzn. - Mockaa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Upomos, 1. E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

https://e.lanbook.com/book/1 | CaBenwes, 1. B. Kypc obmielt ¢pusuku:

42380 yueOHoe rmocobue: B 3 Tomax / U. B.

Casenbe. - 16-e u3a., crep. - CaHKT-
[etepOypr: Jlans, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1 | CaBenwes, 1. B. Kypc obmielt ¢pusuku:
23463 yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3z., crep. - CaHkT-




[letepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Puznka aTOMHOIO
siipa U 3JeMeHTapHbIX yactul - 2019. - 320

c.
https://e.lanbook.com/book/1 | Ctpenkos, C. I1. Mexanuka: yuebnuk / C. II.
15197 Crpenkos. - 6-¢ u3 ., crep. - CaHKT-

[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487 | Kypc obmeii pusuku B 3 k1. Knura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490 | Kypc obmeii pusuku B 3 k1. Knura 2:
JIEKTPOMAarHeTH3M, ONTHKA, KBAHTOBas
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiit, 2019. - 441 c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusmku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :
NHO®OPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215 | CazonoB, A. b. Snepnas ¢huzuka u
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J01. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. TlepedeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHONW ceTh «HTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp OJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ WNurepuer-xypuan «Hosas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoii akageMuu HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BepcHsl )KypHaia «3a HayKy»




physics/

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
oOpa3zoBaHHE»

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca MO JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

Ne n/nn HaumenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muie 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 YyeOHast ayTuTOpUs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. CankT-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUTIA, ITeTepOypr, yi.
TPYINIOBBIX U UHANBUIYAJIbHBIX KOHCYJIbTAIINI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aBoJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aymuTOpHs U NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUH, IPYNIIOBBIX U I[TetepOypr, ym.
VHJUBHUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U Tacremnno, 1. 15,

MPOMEKYTOUHOM aTTECTALIUH. aynutopust Ne31-048




Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
VYcranosku 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
CEMHHApPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTeCTaluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

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

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOH aTTeCTallUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyJIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble pPabOThI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUM; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpakironnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazann)).

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

VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
I'PYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTALMH, TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOMN aTTeCTallUH.

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




Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; 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 IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabmuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Bua npomexyTouHOM aTtTecTranuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMpoCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, [TOCIIEIOBATEIIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMAITM3HPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYILIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMUpascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OINOKN U HETOYHOCTH;

— MCTIBITBIBAET 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTMYHO BJIAJICET CUCTEMON CHEIMATM3UPOBAHHBIX MOHSATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHMUIA;

— HEe MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJTOKECHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa Koz
MHMKATOpa
Cemectp 1

1 Urto n3ydaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepualibHas TOYKA? YK-2.3.1
Teno aBUKETCS U3 COCTOSTHUSA MOKOS C TAHT€HIIMAIbHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure VYK-2.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OIMK-13.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? VYK-2.3.1
[Ipoananu3upyiite oTAMYNS CIEAYIOMUX (PU3MUECKUX MOJEIEeH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure VK2V 1
IpUMEpP, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIIAET B KAYECTBE
MarepuasibHON ToUuku 1 ATT.

7 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0BOU CKOPOCTBIO VK2V 3
MaTepuaabHOU TOYKH.
[Ipoananu3upyiite XapakTep NpSAMOJIMHEHOTO JBHKEHUS TeJla 10

3 U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh VK2V 3
MIPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? OO0CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.
ChopmynupyiiTe nepBoiii 3akoH HproToHA. OIIK-1.3.1

10 OOBsACHUTE NPUHIIUIT U3MEPEHUS BEJIMYMHBI CUIIbI, OCHOBAaHHBIHN Ha YK-2.3.1




TpeTbeM 3aKoHe HbloTOHA.

11

Kak, cornacno BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHHUE Tena OT
€ro MaccrI?

OIIK-1.3.1

12

[IpuBenure npumep, WIIIOCTPUPYIOLIUN TEHCTBUE TPETHETO 3aKOHA
HeroroHa.

YK-2.V.1

13

Kamens nexxut Ha THe cocy/ia, MOJHOCTBIO MOrPYXEHHBIN B Boay. Kak
WU3MEHUTCS CHJIA IaBJICHUS KaMHS Ha JIHO, €CJIM CBepXY HAJHUTh
KEepPOCHH (KepOCHH HE cMeluBaeTcs ¢ Bogoi)? O60ocHyHTe CBOIA
OTBET.

VK-2.B.2

14

HazoBwure, xakoii u3 3akoHoB Kemnsepa ycranasnuBaet ¢popmy
TPACKTOPUH IIAHET.

OIIK-2.3.1

15

OL[GHI/ITG 3aBUCUMOCTDH CUJIbI BCCMUPHOTO TATOTCHHUA OT MAaCChl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MeX Ty HUMU. OOOCHYHTE,
KaK U3BMCHHUTCA CUJIa B3AUMHOI'O TATOTCHUA ABYX TCJI, €CJIM MACCy
OJIHOTO M3 TeJl yBEJIIMYHUTh B/IBOE, a PACCTOSHUE MEKTY TEIaMH —
YMCHBIIUTL B JIBA pa3a.

VYK-2.B.2

16

Kakas ¢u3nyeckasi BeIMunHa Ha3bIBACTCS UMITYJIHCOM Tena?

OIIK-1.3.1

17

Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOIHIETCS 3aKOH
COXpaHEHHUsI UMITYJIbCA.

OIIK-2.3.1

18

Kaxkas (1)I/I3I/I‘IGCKa$I BEIMYMHA HA3BIBACTCS MOMEHTOM CHJIBI?

OIIK-7.3.1

19

CpaBHUTE 3alIMCH OCHOBHOTO 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO
W BpallaTelbHOro NBIWKEeHUs. HaiiiuTe B3auMOCBSI3U MEXIY STUMHU
3aKOHaMM.

YK-2.V.1

20

ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA.

OIIK-1.3.1

21

Kakas ¢u3nyeckas BenunHa Ha3bIBaeTCs paboToi?

OIIK-1.3.1

22

YT0 TaKkoe MOIIHOCTE?

OIIK-7.3.1

23

OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENbHAS CHUJIa PU BpAILlEHUH 110
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

VK-2.V.1

24

Uccnenyiite paboTy CHIIBI, €CIIA TE€II0 MacCor m = 1 KT 1o/ IeCTBHEM
HEKOTOPOM CHIIBI H3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c.
O06ocHyliTe TPUMEHEHHE 3aKOHOB, UCTIOJIBb3yEeMBIX JIJIsI PEIICHHS
3aJ1a4H.

YK-2.V.3

25

B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U
HEKOHCEPBATUBHBIMU CHJIAMU?

VK-2.V.3

26

Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH
HEHarpy>K€HHbIH — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHyiiTe CBOIl OTBET.

VYK-2.B.2

27

Uto Takoe noreHnuaibHas dHeprua? OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

28

O6I>SICHI/IT€, HUMCECT JIX CMBICI UBMCPCHUC a0COJIFOTHOT'O 3HAYCHHMS
HOTCHHH&HBHOP'I OHECPIHUH TCJIa B HCKOTOPOM COCTOSAHHUU.

VK-2.3.1

29

ChopmynupyiiTe 3aK0OH COXpaHEHUS] MEXaHUIECKOM YHEPTUH.
[TpuBeTe MpUMED BBHIMOJHEHHSI 3aKOHA COXPAaHEHHUsI DHEPTUH.

OIIK-1.3.1

30

Jan ToHKHU# cTep>keHb Maccord m = 120 T u gimunoi / = 50 cM,
CIOCOOHBIN BPAIIaThCSI OTHOCUTEILHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

YK-2.V.3

31

ITokaxkuTe Ha mpUMepe TOHKOTO CTep:kHs JrHOM 20 cM u maccou 30
I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa
WHEPLHHN TeJI IIPH NIEPEHOCE OCU BPAILLCHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

YK-2.V.3

32

Yemy paBeH MOMEHT UMITYJIbca a0COTIOTHO TBEPIOTO Teja?

OIIK-2.3.1




Kak BerauciseTcs KMHeTHIeCKast OHECPIrus BpallCHUA a0COJIIOTHO

33 TBepaoro tena? CpaBHUTE ¢ GOPMYIION 151 KHHETUYECKOM SHEPTHH YK-2.V.1
MOCTYNATEIbHOTO JIBHXKEHUSI.

Cdhopmynupyiite aBa mocrynaTa TCOPUH OTHOCUTEIBHOCTH

34 o . OIlK-7.3.1
OWHIITENHA.

CrpaBeuiiBa v B crienuanbHoi Teopun otHocutensHoctd (CTO)

35 KIaccudeckast popMyIia is KHHETHIeCKoi sueprun E = m*v*/2? VK2V 3
Ecnu HeT, TO KaKk pacCYUTBHIBACTCS KUHETUYECKAs YHEPTUs Tela o
cornacHo CTO?

Omnpexnenurte, Kak U3MEHUTCS IEPUOJT KOJeOaHUl IPYKMHHOTO

36 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a >KECTKOCTH VK-2.V.3
IPYXHHBI — B § pas.

37 Kax cBsi3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C MX aMIUIUTYHAON? YK-2.V.3
CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT U3MEHATHCS X0
MasITHUKOBBIX 4aCOB MPU HACTYIUJICHUH JIETHHUX KapKUX JHEH MO

38 CPaBHEHUIO C XOJIOJHBIMHU 3UMHHUMHU JHSIMHU, €CJIU 4achbl YCTAHOBJICHBI VYK-2.B.2
B HEYTEIUICHHOM MOMEIEHUH (CTEePKEHb MasTHUKA METAJTMUECKUA)?
AprymMEHTHpPYITE CBON OTBET.

39 YTto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1

40 OObsicCHUTE PA3IMYUE MEXKIY MTPOJOIBbHBIMU U MONEPEYHBIMU VK2V 1
MEXAHUYECKUMHU BOJIHAMH.

41 3anummuTe ypaBHEHHUE OEryIeil BOJHEI. OIIK-1.3.1

42 Uemy paBHa cpeHssi 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJIE

43 paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE VK2V 1
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa. U
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyenm = 40
m/c, v,y = 60 M/C.

44 Chopmymnupyiite npuaImn [ oirexsca. OIIK-2.3.1

45 Urto Ha3bIBaeTcst HHTEpQepeHInet BOIH? OIIK-7.3.1

46 Uro Ha3zbiBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit VK-2.V 3
BOJIHBI.

47 HasoBurte ocHOBHBIE TapaMeTPbl COCTOSIHUS, KOTOPBIMHU ONHCHIBAETCS OIK-13.1
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha onny yanry BecoB mocTaBuiu OJFOALE € TOpsiUeit BOMIOH, a Ha

48 JIPYTy0 ypaBHOBeMMBaromue e€ rupu. CoXpaHUTCA JIM ¢ TCUCHUEM YK-2.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuInuTe YpaBHEHUE COCTOSIHUS UICATIbHOTO rasa. OIIK-1.3.1

50 CKOJIBKO CTeTieHeH cBOOOIbI UMEET KeCTKask AByXaTOMHast MOJIeKyJa? VK231
C KaKUMHU OBVDKEHUSIMU OHHU CBSA3AHEI? o

51 Uemy paBHa paboTa ra3a B U30XOpHOM IpoIiecce OIIK-7.3.1

59 OnenuTte, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO VK-2B.2
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?

I'a3, naxonsmuiicst npu noctosHHoM nasinenuu p = 100 xlla, uzmenun VK-2.V.1

53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TakoM Ipoliecce, U HalIuTe ee BEINYHHY.

54 Crenaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu VK-2.B.2
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1

56 OueHNTe CUTYaAIUIO: KaIUIsl MACJISTHUCTOM JKUJIKOCTH MONAaJaeT Ha YK-2.B.2




IIOBEPXHOCTb BOJIbI U PACTEKAETCs, 00pa3ys TOHKYIO IUIEHKY.
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHylTE CBOW OTBET.

Onenute curyanuro. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM

57 nap OJAMHAKOBOM MaccChl IPU OAHOM U TOM )K€ Temiieparype? VK-2.B.2
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo M3yyaeT 3JIeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHue TOYEYHOTO 3apsia. YK-2.3.1
60 Kaxk n3menuTcs cuna B3auMOJICUCTBHS ABYX AJIEKTPOHOB, €CIIU VK2V 3
paccTosiHue MEXAy HUMH YBETW4IUTh B 3 paza? OOOCHYITE Balll OTBET. T
[Tpoananusupyiite, Kakyro paboTy COBepIIaeT 3JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TTOJIHOM 000pOTE AIIEKTPOHA YK-2.V.3
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHPOBAHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HATPSHKEHHOCTh OIK-23.1
3JIEKTPUYECKOTO MOJIs?
64 UTto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-7.3.1
65 Kaxkue BemecTBa Ha3bIBalOT AUAICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE pPA3IHYNE MEKTY MOISIPHBIMUA U HETIOJISPHBIMU VK2V
JIMDJIEKTPUKAMU.
[IpoananusupyiiTe, KAKON BEJIMUUHBI 3aps JOJKEH HAXOIUTHCS Ha
67 00KTaIKax KOHACHCATOPa, YTOOBI IPU Pa3HOCTH IMOTEHITUAIOB MEXKTY VK-2.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KaKOH €MKOCTBIO OyAyT 001a1aTh METAIIIMUYECKUE
68 IUIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIE pa3aeneHsl cioem nmapaduna (¢ | YK-2.B.2
=2.5) Tonmmuuou 0.5 cm?
Crenaiite BbIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTbh IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 3THUX IIJIACTUH VYK-2.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OnenuTte cuTyanuo: 1Ba KOHAEHcaTOpa OAMHAaKoBOM emKkocTH 200
70 MK®D coenuHeHbl mapauiesbHo. Kak n3aMeHuTCst mX 00111asi eMKOCTb, VK-2.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIEeKTPUIECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IIeTIH. OIlK-2.3.1
73 Kak u3MeHHUTCs cConpoTUBIICHHUE MTPOBOA, €CIIU €r0 JJIMHA YBETUUUTCS VK2V 3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM mipu VK2V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? YK-2.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO IOJIS B LIEHTPE VK2V 3
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MArHUTHYIO HHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, VK-2.V.3
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH
& CEepACYHUK C MpOHUIaeMOCThIO | = 100, ecinu Mo HeMy IPOXOJIUT TOK
cuoit 2 A.
20 PaccuunTaiiTe mI0THOCTE HAMOTKH TOPOU/Ia, HEOOXOIUMYIO, YTOOBI VK-2.V.3

IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU




nMeno BenmuuunHy 1 mTo.

81

Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAasl YacTUIIA, €CJIA OHa,
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIKEH 0.5
Tn, ucneiTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.

VK-2.V.1

82

OneHuTe CUTYyalno: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
BJICTAIOT IIPOTOH U IEKTPOH. ByyT i1 OTIIMYATBCSA UX TPACKTOPUH, U
€CJIM J1a, TO KaKKM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

VYK-2.B.2

&3

B uem cocTouT sIBJI€HHE 3JIEKTPOMArHUTHON MHAYKIIMH?

OIIK-2.3.1

84

[Ipoananuzupyiite Benuununy 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCSIT U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLO PanycoM
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.

YK-2.V.3

85

JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3bIBaloTCs (heppoMarHeTUKaMu?

OIIK-1.3.1

87

UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION?

OIIK-7.3.1

88

Onpez[em/ITe, Kakas 3Hepr1/151 3aKJIF0OUCHA B KaTyH_IKe I/IHIIyKTI/IBHOCTBIO
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT gaiite B MJIXK.

VK-2.V.3

89

[Tpennoxute cnocod N3MepeHHs BETMYMHBI MAarHUTHOM SHEPruw,
3aKJIIOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

VK-2.V.1

90

UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-1.3.1

91

Kak B3aMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
HANPSKEHHOCTH AJIEKTPUYECKOTO OIS, MATHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

YK-2.3.1

92

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyiite, rae CBeT ABMXKETCS ObicTpee — B anmMmase (n = 2.42)
i B Boze (n = 1.33). Bo ckonbko pa3 paznmnyaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

YK-2.V.3

94

OneHuTe CUTYyalMIO: JIyd CBETa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN M TPETOMJICHHBIN JTy4d
ObUIM IepNIEHAUKYISpHBI pyT Apyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

VK-2.B.2

95

Uro Ha3pIBalOT MHTEpdepeHueii ceera?

OIIK-2.3.1

96

Onumure, B 4eM pa3Inuue MEXy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO XOJd CBETOBBIX JIYUEH.

YK-2.V.1

97

[IpemnoxuTe TeopeTnueckoe 000CHOBAaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MaclIo,
MBUIbHBIE ITY3BIPH U T.I1.).

VK-2.B.2

98

Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseanre npumepsl
HAOJIO/ICHUS] UCTICPCHH.

OIIK-2.3.1

99

[Ipoananu3upyire, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOXKHO
HaOJIr0/1aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

VK-2.V.3

100

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

101

[1mockonosapru30BaHHBIN CBET MAJIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMU cocTaBisieT yroa 30° ¢ MIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

VK-2.V.1

Cemectp 3




102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBaHUA
JIaMTIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
ormpasichk Ha 3akoH Ctedana-bonbiimana.

YK-2.V.3

104

Pacnionoxxure ciaemyromue CrieKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — XxenThle,

M — kpacHble,

O —romy0Osie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OOBsSICHUTE TTOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

YK-2.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C TOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

YK-2.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-2.3.1

108

MokeT a1 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 :B? O0ocHyiite cBoi
OTBET.

VK-2.B.2

109

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

VK-2.3.1

110

OO0BsicHUTe, KaK 3HEprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®DoTOH ¢ IMHON BOIHBI A = 97,04 TiM paccesuicsl Ha HENOIBYKHOM
anekTpoHe mox yriaom 6 = 90°. [Ipeanoxure criocod onpeneacHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuU. PaccunTaiiTe ero BeMUYHHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast THHA

BOJIHBI paBHa 2,426 nm.

VYK-2.B.2

112

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

OIIK-7.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJIHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh AaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-2.V.3

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OO®bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISAIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

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

VK-2.V.3

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIH?

OIIK-1.3.1

118

B gem oTimume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-7.3.1

119

CpaBHuTe NJMHY BOJHBI ¢ bpoins nis mapuka maccoit m, = 0,2t 1
s 2

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

V.

VK-2.V.3

120

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

YK-2.V.1

121

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

YK-2.V.3




122

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3armoJTHeHa BHEUTHSS 2P-0007109Ka. ATOM KaKOTo BEIIECTBA HMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

VK-2.V.1

123

OrneHuTe 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

VK-2.B.2

124

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
yucioM n = 1. [Tokaxwure, Kak OnpeaeanTb KOOPINHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPYKUTh MUKPOUYACTHUILY MaKCUMAJIbHA.
HaiinuTe ux B ykazaHHOM Cllydae.

VK-2.B.2

125

Kakum moxer GBITB CIIMH YaCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

VK-2.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUS COCTOSIHUN
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOTI'O U3JIYYCHHA.

YK-2.V.3

128

[Ipennoxure TeopeTHueckoe 000CHOBaHHUE, KaK U3MEHUTCS
POBOAMMOCTH KPEMHHEBOT0 00paslia, eciid B HETO BHEAPUTH
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

VYK-2.B.2

129

OnwumuTe NpUHIUN paboThI J1a3epa M0 TPEXYPOBHEBOH CXEMe.

OIIK-7.3.1

130

Jlazep paboTaeT o TpeXypoBHEBOM cXeMe. DHEPTHsI OCHOBHOTO
cocrosinus E| = -8 5B, sneprus Bo30yxaennoro cocrosiuus E, = -5
3B, sneprus metactabunbpHOro cocrosiuus E;= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IIyudeHue.

YK-2.V.3

131

Yemy paBHa MOJISIpPHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCcKoU Teopun tertoeMkoctu rononra u [1tu?

VK-2.3.1

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINITEIHA.

YK-2.V.1

133

Kaxkas gactuna HaszpiBaercs pornonom? KakuM KBaHTOBBIM
pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-2.3.1

Bomnpocs (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadmnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedern TeM aJis KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE PETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

Mpe/ICTaBJICHBI B Tabsmie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeyeHsb BOIIPOCOB ISl TECTOB

Kon
WHKATOpa




Cemectp 1

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

1) [Ipsimast muHUS

2) Jluaus ¢ neperuooM
3) [TapabGona

4) OKpyXHOCTH

YK-2.V.3

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)HBH‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITIAAAOIYIO0 C SIMHUIICH HU3MCPCHUMA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-2.3.1

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

1) HV3mMeHeHUIo SHEPTHH CHCTEMBbI

2) Hyamw

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIo IEHTPa MacC CUCTEMBbI

VK-2.V.1

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ kKuHeTndeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIA C MACCOM 71, HaBCTPEUY YaCTHUIIE C
Maccoi m;.

1) Yactuue! OyayT IBUTAThCS BIPABO

2) Exunast yacTuua 0yaer ABUraTbesi BJI€BO

3) Yactuisl OyayT OKOUTCS

4) Yactuupl OyAayT IBUTaThCs B IPOTHUBOMNOJIOKHbIE CTOPOHBI

VK-2.B.2

UTto nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CI/IMMeTpI/II/I, CCJIN LII/IJII/IHI[p CIUTIOIIIUTE B III/ICK?

1) He usmenurcs

2) YBeJanuuTcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VK-2.B.2

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/AJ

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

OIIK-2.3.1

VYkaxwure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoil m u
paguycar.

1) I =m*r*/12

OIIK-1.3.1




2) I =m*r/2
3)J = m**/3
4) J =m*r

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

1) ®axkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA

3) ®axkr cyuecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETa

4) ®@akT CyIIeCTBOBAHHUS MPUHIIAIIA OTHOCUTEIBbHOCTH [ anumes

VK-2.3.1

Vkaxwure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-1.3.1

10

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

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

VK-2.V.3

11

Bribepure Gpopmyity, onpeaensionyo BeJIMIuny (ha3oBoi ckopocTu
BOJIHBI.

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

OIIK-1.3.1

12

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

1) 3aBucuT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlpomoprmoHanbHa TPUPANICHUIO KHHETHIECKON YSHEPTUU
3) PaBHa Hy./I10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-2.3.1

13

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

1) MowmeHT cuitbl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-7.3.1

14

Korna TanreHuuaabHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM
2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

YK-2.3.1




3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpalleHUEM

15

Bribepure npaBuiibHbIH 0TBET. Kak M3MeHAETCS MOIYSIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MIPOUICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 179

1) YOsiBaeT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

VK-2.V.3

16

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATIbHON TOYKH?

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

OIIK-2.3.1

17

Kak cooTHOCATCSt MOMEHTBI MHEPLIMU JUCKA J; M IUIUHIpA J;;, KOTOpbIE
HMEIOT PaBHBIE MAacChl U paguycChl?

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

VK-2.V.1

18

Haiigute oTHOIIEHHE TPOM3BEACHHBIX paboT (A/A,), eciu ABa TUCKa ¢
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBarot u3
COCTOSIHUS TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

YK-2.V.3

19

Kakoii yuéHslii co3zfan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

1) Tanunei
2) JUHIITEeHH
3) Jlopeni

4) bop

OIIK-1.3.1

20

Bri6epute ypaBHeHHe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHsI.

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

OIIK-1.3.1

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThCsi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

) o> w0
2) >0
3) o=l

OIIK-7.3.1




4) o <<wl

22

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

1) Monspaasa macca
2) CkopocThb

3) Macca

4) MoMeHT uHepuuu

VK-2.3.1

23

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

1) 3amkHyTOMH

2) HesamknyTO#, r;Ie CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSTHHA

4) HeszamknyTOl

OIIK-2.3.1

24

VYkaxute, paboTa Kakoil U3 MepeyrcIeHHbIX CHJI PaBHA HYIIIO MIPU
3aMKHYTOM TPAaeKTOpPUU JBUKEHUS TEINA.

1) Bsskoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenust

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUS CBOOOIHOTO MA/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTBIO 3€MJI, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PaBHOH 9.8 M/c’.

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

YK-2.V.1

26

[Ipoananu3upyiiTe, KaKk U3MEHUTCS TIEPUOJI KoneOaHuit
MaTeMaTHYeCKOr0 MasiTHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) ¥YBeinuurcs B 3 pa3a
2) VYBenuuurcs B 4 pasza

3) VYwmenbmurcs B 2 paza
4) YwmenpmuTcs B 4 paza

YK-2.V.3

27

Uto nmpou3onAET co CpeIHEN SHEPIUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, ecii 00beM HEKOTOPOH MacChl UI€aIbHOTO rasa
n300apHUECKU YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 paza
3) VBenuuutcs B 3 pasza
4) YMeHbINTCS B 2 pa3a

VK-2.B.2

28

Ornenure, Kakoi ra3 HarpeeTcs OOJBIIE B CIASAYIONICH CUTYaIlUH: 1Ba
Pa3IMYHBIX UCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJIMHAKOBOW TEMIIEpAType U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ["a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHBIIEHUs 00bema B 2
pasa.

VYK-2.B.2




1) I'a3bl Harpenuch OAMHAKOBO

2) OgHoaTOMHBII HarpeJics 00Jible
3) JIByxaTOMHBII Harpesucsi 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

Cemectp 2

29

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) HanoxeHue Apyr Ha Apyra BOJIH, HAYIIMX OT KOTePEHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeABbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KaKUM JTOJDKEH OBITH yYroJl MaIeHHUsI CBETOBOTO JIyda,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI C ajaroumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VYK-2.B.2

31

O1neHuTe 37IeKTPOEMKOCTb IIIOCKOTO BO3YIITHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIakaMH yBEIHYHUTh B 9 pa3, a 001acTh
MEXTy OOKJIaJIKaM1 3aJIMTh AUCTHIUTMPOBAHHON BoJIoM (€ = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeiuuurcs B 9 pa3
4) VBenuuurtcs B 12 pa3

VK-2.B.2

32

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

1) IIpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatuna

4) JudjekTpuku

VK-2.3.1

33

Kaxk HampaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIIEKTPOCTATHUECKOTO TOJIs, CO3AAHHOTO TOYEYHBIM OTPHIIATEIIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) K3apsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia POTUB YaCOBOM CTPEIKU

OIIK-1.3.1

34

B xakux equnuiax B cucreme CU nzMepseTcst moTeHIuran
AJIEKTPUYECKOTO MOJIs?

1) Am
2) B/m

OIIK-2.3.1




3) B
4) A*m

35

MokeT 11 yacTuiia UMETh 3apsil, BeIMUrnHa KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOTO 3apsiia’

1) Moxer

2) Her, He MOXKeT

3) Moxer, HO TOJIBKO €CIU 3apsij OTPULIATEIbHbBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO Mo ?

1) IloTeHnuManbHOMN SHEPrUU €AMHUYHOIO MOJIOKUTEIBHOTO 3apsa WIK
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) Pabore cui1 moJsis Mo nepeMeieHuI0 eITHHUYHOI 0
MOJIOKUTEJIBHOI0 3apA/Aa U3 JAHHOM TOYKHU 10J1 B
0eCKOHEYHOCTh

3) Cune, aeiicTByIoLIEH HA 3apsi/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS

4) Kunerundeckoil sHEpruM NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/ia B
JAHHOM TOYKE I0JIs

OIIK-7.3.1

37

Hamumure dopmyny 3akona Oma B nuddepernuanbHoi Gpopme:

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

OIIK-2.3.1

38

OneHure oNTUYECKYIO JJIMHY ITyTH 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 M3 OIHOM TOYKH B APYT'yIO COCTABUT. ..

I) 5m
2) 6™
3) Tm
4) 11wm

VYK-2.B.2

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CITH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B HyJb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) KospuutusHoii cuioit
3) Ilonspusanueit

4) MarHuToABHXKYILIEN CUIIOMN

OIIK-1.3.1

40

OreHute, O KaKOW TPACKTOPHUH OYIET TBUTATHCS B MATHUTHOM I10JIE
YacTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUM MarHUTHOU
WHIYKIUH.

1) OxpyxHOCTBH
2) Ipsmas
3) Osanoun

VK-2.V.1




4) Dnmunc

41

B kakux CAMHUIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/m
3) Kn
4) Tn

OIIK-1.3.1

42

VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DnexTponpoBoAHOCTS (G, 1/(OM:cm)
A) Merain 1)>10"-107°

b) IlonynpoBogHuk 2)1071°-10°

B) JlH3IIeKTPHK 3) 10*- 10°

Ortger: 1-B, 2-b, 3-A

OIIK-2.3.1

43

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

) a>>¢
2) a>¢
3) a=¢
4) a<o

VK-2.3.1

44

[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTe b IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUIIAEMOCTbIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

VK-2.V.3

45

IL]IH O6’b$ICHeHI/I$I KaKoOT'O ABJICHUSA MOXKET 6BITI> HCIIOJIb30BAaH NPUHIUAIL
I'toiirenca-®penens?

1) KorepeHTHOCTB

2) HMudpakuus

3) Ilonspusauus

4) KoprnyckyaspHO-BOJIHOBOH Iyalnu3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaepxut 200 mTpUxXoB Ha MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM

VK-2.V.1
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[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NIPH HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2**N (N =0, 1, 2, ...).

1) 4*1
2) 3*

YK-2.V.3




3) 1
4) 0

48

Haitnure npaBriibHOE HA3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyknus

4) 3apsn

OIIK-1.3.1

49

Onenure, KaKk 3aBUCUT DJIEKTPUUECKAs] IPOBOJUMOCTD ITPOBOAHHUKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaIbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPaTy

4) He 3aBucuT

VK-2.V.3

50

Onenure, Kak U3MEHUTCSI CHJIA DJIEKTPOCTATUUECKOIO B3aUMOEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJUH 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 u3zmeHuTCA

VK-2.B.2

51

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHUIIOBBIX JTUHHMA
MAarHUTHOTO TOJIs?

1) CujioBble IMHMHM MATHUTHOTO MOJISI BCErla 3aMKHYTbIe

2) MarsuTHbI€ CHJIOBbIC IMHUHM HAYWHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS Ha DJICKTPUUECKHUX 3apsiiax

3) MarauTHbie CUJIOBBIC TUHUY HAYNHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax

4) MarsnuTHbI€ CHJIOBbIE JIMHUM HAYWHAIOTCS ¥ 3aKaHUUBAIOTCS Ha
AIEKTPUICCKUX 3apsiax

VK-2.3.1

52

Cnenaiite BBIBOJ, KaKOM reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAcCKTOPHIO JBUKCHUS 3apsHYKEHHON YaCTHULIBI, IBUTAIOLICHCS 101
HeKOoTOpbIM yriaoM (0° < a < 90°) Kk TMHUSAM MarHUTHON MHIYKIUH.

1) OxkpyXHOCTBH
2) IlapabGona
3) T'unepbona
4) Cnupansb

VK-2.B.2

53

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

1) 25%
2) 35%
3) 50%

VK-2.B.2




4y 75%

PaccuuTaiite nokasarenb IpeIoMIICHHUS BEIECTBA, €CIIM CKOPOCTh CBETA
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.

54 1.2 YK-2.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa u
aHanu3aropa. [Ipu mpoxokJIeHUH CKPEILIEHHbIX MOISPU3aToOpa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° VK-2.V.3
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIMU HA
OCH JUTMHHOTO COJIEHOWa, €CIM TOK B HEM YBEITMUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBequuwutcs B 2 pa3a YK-2.V.3
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
YKaKuTe, KaKoe TeJO SBISETCS a0COMOTHO YEPHBIM TEJIOM.
1) Ilorsomiaer Bce majawiiee Ha HEro U3Jy4YeHue
>7 2) Ortpaxaer Bce majaroliee Ha HETO U3ITyYCHHE OHK-1.3.1
3) Hzmydaer B peHTI€HOBCKOM JHAIa30HE
4) Wzny4aeT B BUAMMOM JHAa30HE
VY Kakoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?
58 1) [Ipo3paunoro VK-2.3.1
2) 3epkaabHOTO
3) MaroBoro
4) YepHoro
OueHnure, BO CKOJIBKO pa3 yBEJIMUMIIACh IHEPTETUYECKAsI CBETUMOCTh
a0COTIOTHO YepHOoTro Tena npu ero Harpeanuu ¢ T; = 1000 K mo T, =
3000K.
59 1)B 72 pasa YK-2.B.2
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
BriGepure, kakas popmyiia HanGosiee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTD SHEPTeTUYECKON CBETUMOCTH aOCOIIOTHO YEpHOTO Teja?
60 OIIK-2.3.1

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHniTeliHa




3) ®opmyaa Ilnanka
4) ®opmyna Panes-JxnHca

Kakoe n3nydenue siByisieTcsi paBHOBECHBIM?

1) Ansda-, 6eTa-, raMMa-u3ITydCHUS

61 OIIK-1.3.1
2) TermioBOE H3JIy4YeHHUE
3) JlazepHoe u3ayuyeHHE B BUIMMOM U HH(PPAKPACHOM JHaria3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE
VYKaxuTe 3aKOH, KOTOPBIN ONPEAEIISIeT MOJI0KEHUE MAaKCUMyMa
U3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJTIOTHOM TeMIlepaType.
62 1) 3akon Credana-bonprmMana OIK-7.3.1
2) IlepBrlii 3ax0oH Buna
3) 3akon Kupxroda
4) 3akon Maitoca
Yxkaxkute GopMyiy, ONpeAesIONy0 SHEPTUIO CBETOBOTO KBAaHTA!
1) E=(m*c?)2
63 2) E=h*c OIIK-2.3.1
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTodrddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A Ial0IIET0
CBETa MOCTOSTHHOM JJTUHBI BOJIHEI.
64 YK-2.V.3
1) YMenbmaercst
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINIUBACTCS
3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS
4) CHagaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS
IIpoananusupyire, 4T0 NPOUZOUAECT C KHHETUYECKON YHEPTUeh
(OTORNEKTPOHOB, €CJIH, HE MEHSSI YaCTOTHI MaJaloIero CBeTa,
YBEJIUYUThH €r0 UHTEHCUBHOCTD B 2 paza?
65 1) YMmenbmuresd B 2 paza yK-2.¥.3
2) YBenmuuutcs B 4 pasza
3) He usmenuTcest
4) YBenmuuutcs B 2 pasza
OneHuTe BETUUUHY KpacHO# rpanuiisl porodddexra (B reprax) s
KaToJ1a, M3rOTOBJICHHOTO M3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katojna paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
66 | 2ICKTpoHa —¢ = 1.6¥107" K. VK-2.B.2
1)3.2%10" '
2) 4.8%10" I'y
3)4.8%10" I'n
4) 4.8%10" I'y
Kakum o6pazom 3aBucHT paboTa BBIXO/1a JIEKTPOHA C TIOBEPXHOCTH
67 KaTo4a U3 KaJIMUs OT YacTOTHI ITaaromiero ceera? OIIK-1.3.1




1) IlpsMo mponopIroHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

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

1) ®otorddexT Bo3MOKEH, €CITU KaTOJ| HArPeTh 10 TeMIieparypsl 347

68 K YK-2.V.3
2) He Oyaer
3) ®otorhdexT BO3MOKEH, €CIH TOTMOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B
4) ®otod(deKT BO3MOKEH C BepOSITHOCTBIO p = 0.5
OrneHure, OT KaKUX BETMYHH 3aBUCHUT CHJIa CBETOBOTO JIABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:
A) Yucna (oTOHOB B CBETOBOM ITyUKE;
b) Dueprumn dotona;
B) Koa¢durmenra orpaskeHus MOBEPXHOCTH.
69 YK-2.V.3
Ortser:
1)A,B
2)A,B,B
3)5,B
4)A, b
[IpoananusupyiiTe, B Kakux 00JACTIX CIIEKTpa 3JIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.
70 1) Bunumelii 1nanazoH VK-2.V.3
2) Pagnonuanason
3) TepareproBslii Juana3zoH
4) PeHTreHOBCKHUI1 JUANAa30H U raMMa-u3J1y4YeHue
Cnemnaiite BBIBOJ O BETUYUHE MUHUMAIBHOTO OOPATHOTO HAMPSIKEHHUS,
MIPU KOTOPOM MOJHOCTBIO MpeKpaaeTcst OTOTOK. Y CIOBUE: IHEPTHUS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.
71 YK-2.B.2
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJILKO pa3 1aBJieHUE CBETa, Na1al0IIEero
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JIaBJICHUS CBETA, MaJIal0IEero NepreHIuKYIIPHO ACAIbHO YePHOU
MIOBEPXHOCTH.
72 VYK-2.B.2

1)2
2) 1
3)1.5
43




73

Kakum 06pazom umnyinsc (oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) Mmnynsc npsMo NponopLUOHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaJIpaTHOMY OT JUITMHBI
BOJIHBI

OIIK-1.3.1

74

B kaxoii 0651aCcTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3JTyUYEHUSI UMITYJIbC
¢oroHa MMeeT MUHMMAaJIbHOE 3HaYCHHE?

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

OIIK-2.3.1

75

[Ipoananu3upyiite, KaKO€ U3 NPUBEACHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTeHCHBHOCTb CBETA He 3aBUCHUT OT IVIOTHOCTH MOTOKA
(poTOHOB M UX IHEPrUH

2) CBeT MOXET U3Iy4aThCs 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

YK-2.V.3

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) YTBep:xkaeHue 0 CylIeCTBOBAHUM CTALIMOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He M3JIy4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WJIH MOIJIONIAeMOro KBaHTa CBETa

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

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

77

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

1) ITornomarts ¥ U3/1y4aTh JUIIbL HEKOTOPBIH JUCKPETHBIN Ha00p
3HAYEHM I IHEPTrUHU

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats 100 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTHUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIM
JTMCKPETHBIN HA0Op 3HAYCHUI SHEPTUU

OIIK-7.3.1

78

Ykaxure, K KAKOMY IHANa30HYy U3TyYEHHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbMmepa B atTome BOAOpOAA.

1) TemnoBoe uU3NIy4eHHE
2) PeHTreHoBckoe U3IydeHUE
3) TI'amma u3nyueHue

OIIK-2.3.1




4) Buaumblii cBeT

[Ipoananu3upyiiTe, Kak K3MEHWIACh YHEPTUS aTOMa BOJIOPO/IA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

79 1) VYBennuwmnach Ha 4.86 5B VK-2.V.1
2) YmMmenbiumjach Ha 2.55 3B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B
OrneHnTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 371eKTpOH B aTOMeE Tepenien u3 BO30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/]Ie IPOU3O0ILIO U3TydeHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
80 VYK-2.B.2
1) 0,4-B
2) 1,95B
3) 1,2-B
4) 2,2-B
VYkaxure, B U€M 3aKJII0YAETCA runores3a ae bpouns:
1) JIro0ble MEKpOYACTHIBI HAPSAAY € KOPINYCKYJIAPHBIMHA 00/121a10T
BOJIHOBBIMH CBOIicTBAMH
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
81 | OIMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ONPEIEIIIEMBIX HAOOpOM OIIK-1.3.1
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 3a1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICIbHBIMU KBAHTAMU
BriGepute yrBepxkacHHE, HAanOOJIee MPABUILHO COOTBETCTBYIOIIEE
rurnorese ae bpoins:
]2 1) MukpoyacTuubl MOI'YT NPOSIBJIATH BOJTHOBBIE CBOMCTBA OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY xaxmaoi 4acTUIIBI CYIIECTBYET aHTUYACTHIIA
4) Slnpo atoMa COCTOUT U3 KBapKOB
Paccuuraiite nnuHy BoiHBI A€ bpoitns a1 3neKTpoHa, ABUKYIIET0Cs CO
ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1* 107" xr, 3apsn
snekTpoHa g = —1,6¥107"° Ko,
83 1) 1.6 MM YK-2.V.3
2) 2.6 m
3) 201 um
4) 3.6 MKkm
VYKakuTe KOJMYeCTBO 3HAYEHU, KOTOPbIEe MOXKET MPUHUMATH
MarHMTHOE KBAHTOBOE YHCIIO M TIPH JAHHOM 3HAYEHUH OpOUTATBHOTO
KBaHTOBOTO uncia [?
84 1)20+1 OIIK-1.3.1
2)3l+1
3Hi-1;

4)1
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YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHeprernyeckue ypoBHHU JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTATFHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1
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YKa)KI/ITe, 4TO ONpCACTIACT MArHUTHOC KBAHTOBOC YMUCJIO m.

1) OpOuTanbHbBI MEXaHUYECKUH MOMEHT 3JIEKTPOHA B aTOME
2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME
3) BeimunHy MOMEHTA MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaNpaBJICHUH

4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-7.3.1

87

B dgectp koro Ha3BaH 3P QeKT pacuieneHus: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?

1)Ditnmeitna u ge Xaaca
2) lllTapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VK-2.3.1

88

Kax Ha3bIBalOT JUHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO paccesaHus C
qacToTaMHu, MCHBIIIMMHU YaCTOTHI ITaJaromiero cBera?

1) OpanXxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CIIYyTHUKAMM

4) AHTaroHUCTUYECKUMH CITYTHUKAMHU

OIIK-1.3.1
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[TosichuTe pU3MYECKnii CMBICT BOJTHOBOM (hYHKITUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTHUIIBI

2) IlpousBeneHue BOJTHOBOH QYHKIINHM HA KOMILJIEKCHO-
CONPSIZKEHHOE BbIpaKeHNe PABHO NJIOTHOCTH BePOSITHOCTH
00Hapy:KeHUS YACTHLBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPIUOHATBHA JAJTMHE BOJIHBI e
Bpoiins

4) BomHoBas (hyHKIIHMS IPEACTABIIECT COO0M KHHEMAaTUIECKUM 3aKOH
JBIKEHUSI MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.

OIIK-1.3.1

90

Bribepure BepHYO GOpMYITUPOBKY COOTHONICHHS HEOTIPEICIIEHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1
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yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (bepMI/IOHaMI/I.

1) DnekTpuyecku 3apsKEHHBIC YACTHUIIBI.
2) DIeKTpUYeCKH HEUTPabHBIE YaCTHIIBI.
3) Bce yacTuupbl ¢ MOyl EJbIM CIIHHOM.

OIIK-1.3.1




4) DnexTpUuyecKU 3apsHKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

Kax na3eiBaeTcs TBEPAOEC TECJI0, Y KOTOPOI'0 BAJICHTHAA 30HA ITOJIHOCTBIO

3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenIEHHOM 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYDKCHMA?

92 OIlK-7.3.1
1) IIpoBomHuk
2) JAumdjekTpuk
3) IlomympoBogHUK
4) IlpuMecHBII TOTYIPOBOTHUK
Kakyro pazmepHocTs umeeT nocrossHHas [1nanka B cucreme CU?
1) Tx*c
93 OIIK-1.3.1
2) Hx/c
3) Dx/m
4) JIx/»B
Kakas BHEcHCTeMHas eMHUIIA UCIIONIb3YEeTCs ISl U3MEPEHUS SHEPTUN
MUKpPOYaCTHI?
94 | 1) 3B OIIK-1.3.1
2) A
3) xKan
4) ospr
OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPeObIBaHMS €€ B
COCTOSIHMM C JaHHOM dHEpruen?
1) Dueprus mpsMo MPONMOPIIMOHATIEHA BPEMEHHU
% 2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU YK-2.B.2
3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem 00Jib1IE HEONPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeolpeeIeHHOCTh BpeMeHH!
B xoxe u3mepenus ¢ 40CTaTOYHO BHICOKOM TOUYHOCTHIO Obliia
oTpesieNieHa X-COCTaBJIAIONIas UMITYIIbca dIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CJIEIYET, PYKOBOACTBYSICh COOTHOIICHUSIMU HEOIPEIETCHHOCTEHN
Ieiizendepra.
1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
96 YK-2.V.1
HEOIPEIEIIEHHOCTh
2) KoopamHara X 3JIEKTPOHA He MOKeT OBITh OIpeesieHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopanHaThI AIEKTPOHA MOJTHOCTHIO HEONIPEACICHHBIE
4) y- 1 Z-COCTaBJISIOLIME UMITYJIbCA JIEKTPOHA UMEIOT CTPOTO
OTpe/IeIEHHOE 3HAYCHHE
Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
g7 | MMUHMMATLHOMY BO3MOXKHOMY 3HAUCHHIO €T0 SHEpruu? OLK-2.3.1

1) BozOyxneHHOE COCTOSIHUE




2) MertacTtabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHILIBI B
NEPUONYECKOM NIOTEHLIATIE
2) B xopnycKyJIipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU

98 OIIK-7.3.1
IIPOXOKIEHUH €TI0 Yepe3 y3KOE€ OTBEPCTHE
3) B Haxo0XJIeHHM YacTHUIIbI Cpa3y B HECKOJIBKUX TOUKAX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:kIeHuH MUKPOYACTHIIBI Yepe3 NOTeHHAJIbHBIH 0apbep,
KOI/1a JHEPI'Us YaCTHIbI MEHbIIIE BHICOTHI 3TOr0 0apbepa
Kaxkue noaBuxHbIe 4aCTULIBI WM KBa3UYACTUILIBI SIBJISTFOTCS HOCUTEIISIMU
3apsia B MOJIYNPOBOIHUKAX ?
99 | 1) DnexTponsl OIIK-1.3.1
2) IIpoTtonbl
3) DJIeKTPOHBI U ABIPKH
4) Wonsr
Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUN
Ilpoyumatime mexcm, 6vibepume NPAGUILHLIL OMEem U 3anuuiume
apaymeHmol, 060CHO8bIBAIOWUE 8bIOOP OMEema:
Onpenenure, y KaKOoro 13 MepeYUCICHHBIX HUKE TEJI MOMEHT MHEPLUHU
OTHOCHUTEIIBHO OCH BpAILEHUsA, MIPOXOMALIECH 4Yepe3 T'€OMETPUYECKUU
LUEHTp Tela, UMeeT HauOOJIbLIYI0 BEIWYHHY. Macchl M pa3Mephl Tel
OJIMHAKOBBI.
100 | 1) duck
2) O6pyu
3) lap
4) Coepa
OtBet: 2) O0pyY, NMOCKOJBKY BCH €ro Macca COCpel0oTOYeHAa Ha
MAaKCUMAJIbHOM PACCTOSSHMHM OT OCH BPAllleHHWsl, PABHOM PaInycCy
o0pyua. VK-
IIpouumaiime mexcm, 6vibepume npaguibHble 6APUAHMbBL OMEema U
3anuwume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMEEMA.
YKaxkuTe, Kakue U3 MEePEUYHCICHHBIX (U3NYECKUX BEIUYUH SIBIISIOTCS
rapaMeTpamu COCTOSIHUSI TEPMOANHAMUYECKON CUCTEMBI.
1) Temneparypa
101 | 2) Mexanunueckas pabora
3) O6veMm
4) JlaBnenue
5) VI3aMeHeHne SHTpOIrHn
OtBer: 1,34, Tak Kak MexaHuuyeckasi padoTra W H3MeHEeHHe
JHTPONUH SABJATCH QYHKIUSIMHU NPOLEcca, HO He COCTOSTHHUS.
102 Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xaswcooi

no3uyul, OAHHOU 8 J1leGoM Cmobye, nodbepume NOUYUIO U3 NPABO2O




cmonbuya:
ComnocTaBbTe TUIBI BEMIECTB U OCOOCHHOCTH UX 30HHOUW CTPYKTYPHI.

Beectso 30HHAas CTPYKTypa
1) Meramn A) 3ampemeHHas 30Ha Yy3Kas, NPU HHU3KOU
TEMIIEpaType BAJICHTHAs 30HA TIOJHOCTBIO
3aHATA, 30HAa MPOBOJUMOCTH  TOJHOCTBIO
cBOOOHA.
2) [onynpoBoauuk | b) 3anmpeniernas 30Ha OTCYTCTBYET, BaJICHTHAS
30Ha ¥ 30HA MPOBOANMOCTH MEPEKPBIBAIOTCSI.
3) AudnexTpux B) 3ampemennas 30Ha ImMpokasi, BaJeHTHas
30HA TIOJHOCTBIO 3aHSTA, 30Ha MPOBOJUMOCTHU
IMOJIHOCTBHIO CBOOOIHA.

OrtBer: 1-b, 2-A, 3-B

Ilpouumatime mexcm u ycmanogume nocied008amenbHOCmy. 3anumume
COOMBeMCmMBYIouy0 NOC1e008amMeNbHOCMb OVKE Clle6d HANPAaso:
Pacnionoxxure ocHOBHBIC THUIBI (PYyHIAMEHTAIBHBIX B3aUMOJCHCTBUIN B
MOpsiIKE  YOBIBAaHUST WX OTHOCHTEIBHOW HMHTCHCUBHOCTH  (CHJIBI
B3aUMOJICHCTBHUS):

103 A) DnexTpoMarauTHOE
b) I'paBuTarmonHoe
B) Cnaboe
I') CunbHoE
Otser: 'ABB
Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:
OO0bsicHuTe, Kakue (PaKTOpbl OTPAaHUYMBAIOT BO3MOXXHOCTh HAOJIOICHUS
BHemHero Gorodddexra.
104
OtBer: BHemnuii porodpdexkt HadII0a2€TCS 10 KPACHOI IPAaHUIBI
— MHHHMMAJBLHOH 4YacTOThl NMaJAOIIero W3Jy4YeHHsl, TPH KOTOPOI
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BellecTBa.
Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anuUuUme
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
VYKaxkuTe, 4TO U3 NEPEUUCICHHOTO HE SIBJISIETCA CTPOTUM YCJIOBHEM IS
KOT'€pEHTHOCTH CBETOBBIX BOJIH.
1) OnrHAKOBOCTH aMILIUTYT
105 | 2) IToctostHCTBO pazHocT a3
3) PaBeHcTBO MyIMH BOJIH
OIIK-1
4) PaBeHCTBO 4acTOT
Oteer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHBOM
UHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.
IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OMEemda U
106 | 3anuwume apeymenmul, 060cnoswisalowjue 6blo0p omeema:

YKaxxuTe, Kakhe U3 MepeuyHCIeHHBIX HIKE HAOOPOB TpeX KBAHTOBBIX




YHUCEII B aTOMCE ABJIAIOTCA JOIMIYCTUMBIMH.

Otser: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHCJO 7 HE MOXKET
HMeThb HyJIeBOe 3HAYeHHeE.

Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:

YcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTepoOM  JIBIDKCHHS H
JIEHCTBYIOLIEH HA TEJIO CHIION.

107
JBuxenue Cuia
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) LlenTpocTpeMuTenpHas
2) PaBHOyckopeHHOE npsimonuHeiHoe | b) IlocrosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Ortger: 1-B, 2-b, 3-A
IIpouumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMaEYIoUYIo NOC1e008ameNbHOCIb OYKE Clle6a Hanpaso:
Pacrnionoxxure nepedncieHHbIE HUXKE Tella B MOPSAIKE BO3PACTAHMS UX
MOMEHTa WHepuuH. Macchl M XapakTepHbIE pa3Mepbl TeJ CUUTaTh
OJIMHAKOBBIMH.
108
A) Hlap
b) Tonkoe komb110
B) Humunanp
Otser: ABb
Ilpouumaiime mexcm u 3anuwiume paszeepHymMulli  000CHOBAHMbIU
omeem:
OObpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa Yepe3 MPOBOIHMK, €CIU HpU
HEU3MEHHON pa3HOCTH MOTEHIMAJOB Ha €ro KOHILAX M MOCTOSHHOM
109 | TonmmmHe NPOBOJHMKA YBEIUYUTH €TO JUIUHY.

Oter: Ilpm yBenuyeHMM AJHMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIAETCsl CHJIA TOKA.

110

Ilpoyumatime mexcm, 6vibepume NPAGUILHBILL OMEem U 3anuuiume
apaymeHmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:

[Ipoanamm3upyiite  ¢GopMy  TpPaeKTOPHUH  3apSOKCHHOW — YaCTHIIHI,
JNBIXKYIIEWCS B MAarHUTHOM TIOJi€ C IIOCTOSSHHOW  CKOPOCTBIO
MEPIEeHIUKYISIPHO K JIMHUSAM UHAYKLIHH.

1) Criupans

2) lpsimas

3) ITapaGomna

4) OKpyXHOCTb

OIIK-2




OtBer: 4) OKpPY:KHOCTH, NMOCKOJBbKY B YKa3aHHOM CJIy4yae CHJIa
JlopeHna, s#ABIAKOIAACA UNEHTPOCTPEMHUTEILHON CHJIOH, Bcerga
HAIPaBJICHA CTPOIO MO/ MPSAMBIM YIJIOM K BEKTOPY CKOPOCTH.

111

Hpoqumaﬁme mekcmi, 6bl6€pum€ npasujibHble eapuannivl omeema U
sanuwiume apcymeHmeol, 0600H06bl€dl0u4u€ 6bl60p omeemda.

yKa)KI/ITe, KaKnu¢ H3 NCPCUHUCICHHBIX (1)I/I3I/I‘IGCKI/IX BCJIIMYHH SBJIAIOTCA
HWHBapuaHTaMH CHeHHaJILHOP'I TEOpHUU OTHOCUTCIIBHOCTHU.

1) Paccrostaue

2) CxopocTh

3) Macca

4) NnrepBan

5) DHeprust moKost

Ot1Ber: 4 M 5, MOCKOJBKY PaccTOsIHUE MOABEPKEHO JIOPEHLEBY
COKpPALIECHUIO, PeJATHBUCTCKAs Macca 3aBHCUT OT CKOPOCTH
ABUKEHHS Teja, a CKOPOCTh HEHMHBAPHMAHTHA M B KJACCHYECKOMH
MeXaHMKe.
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Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xaogucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
VYcTaHOBUTE COOTBETCTBUE MEXKAY CTPOECHUEM MOJIEKYJIBI HACATIbHOIO
raza ¥ YUCJIOM CTEleHel CBOOOAbI, HEOOXOAMMBIX ISl OMHUCAHHS €€
JBUKEHUS.

WneanbHblii Ta3 Yuciao crereneit cBo0o b
1) OmHOATOMHBIN A)6
2) JIByxaTtOMHBbIN b)5
3) MHoroaToMHBII B)3

OtBet: 1-B, 2-b, 3-A

113

Hpoqumadme meKkcm u ycmadHoeume nocne008amenbHoCmy. 3anuuiume
coomeemcmeyrwyro noc1e008amenbHOCb 6)/’1('6 cjlesa Hanpaeo.
Pacnonoxure NEPCUYUCIICHHBIC HWXXC YaCTHIIbI B IOPAOKE Y6BIBaHI/I$I
BCJIMYHHBI UX YACIIBHOTI'O 3aps/a.

A) Anbda-gactuia
b) IIpoton

B) Dnexrpon

I') Heiirpon

OtBer: BBAT
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[TpounTaiiTe TEKCT M 3aUIIUTE Pa3BEPHYTHI 000CHOBaHHBII OTBET:
OObpsicHUTE, NpPU KAKUX YCIOBUSAX HAOJIOJAETCS SIBIIEHHE IIOJHOTO
BHYTPEHHETO OTPAKEHHUs CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpa:keHHe HAOJIOIAETCA B TOM
cjiyyae, KOraa cBeT majaaeT M3 ONTHYECKH 0osiee MJIOTHOM cpelabl B
MeHee IVIOTHYIO N0/I HEKOTOPbIM KPUTHYECKHM YIJIOM.

115

Ilpouumaiime mexcm, 6vlOepume NPABUTLHBIL OMEEM U 3anuuUme
apaymeHnmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
Ykaxwure, KakuM 00pa3oM HEOOXOIUMO MOAKIIOYATh amrepMmeTp (A) u

OIIK-7




BobTMETP (V) K HCCIIEIyeMOMY YYacTKYy IICTIH.

1) A — mocnenoBareabHO, V — mapaJjieIbHO
2) A — mapannenbHo, V — M0ocIe10BaTeIbHO
3) A u V — nociieqoBaTeIbHO

4) A n V — napajuienbHo

OtBer: 1); A moak/JI04aeTcs MOCJIeA0BaATEIbLHO, YTOObI Yepe3 Hero
NMPOTEKAJ TAKOM Ke TOK, KAaK M Yepe3 UccjaeayeMblil y4acToK, a V —
napauiejibHO, YTO0bI HANPS’)KEHHEe Ha HeM ObLI0 OJUHAKOBBIM C
HANpsZKEHHEM Ha HCCJIelyeMOM y4acTKe Lenu.
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IIpouumaiime mexcm, 6vibepume npaguibHble 6APUAHMbBL OMEema U
3anuwume apeymenmul, 000CHOBbI8AIOWUE 8bLOOD OMBEMA.:

yKa)KI/ITe, 4YTO U3 NCPCUYHUCICHHOIO HUIKC HC SABJIACTCA DSKCIICPUMCHTOM
1o HAOJIIOICHUIO UHTEPHEPECHITNHN CBETA.

1) Onsit FOHTA

2) OnwiT ®panka u ['epra
3) Konbia Hetotona

4) Onsrt IlTepHa u I'epnaxa
5) bunpuzma @penenst

OtBer: 1,3 m 5, tak kak onbITbl ®panka u I'epua, LlTepHa mu
I'epiaxa He CBSI3aHbI C ONTHKOI.
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Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagwcooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

YCcTaHOBHUTE COOTBETCTBHE MEXNY (PU3UUECKON BETMUYMHON U €IUHUIICH
€€ U3MEpEHUs.

dusnueckas BeIUYNHA Enununia namepenus
1) Dneprus A) Bt
2) Cuna b) Tx
3) MomHocTh B)H
4) Umnynbc I') xr-m/c

OtBet: 1-b, 2-B, 3-A, 4-T
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IIpouumaiime mexcm u ycmanosume nocie008amenbHOCHb. 3anuuume
CO0mMEemcmayIowyio N0C1e008amMenIbHOCMb OYKE Clle6a Hanpago:
Pacrnionoxure mnepeurcieHHble BUABI PATUOAKTUBHOIO M3JIYYEHHUS B
nopsiike yObIBaHHS UX MPOHUKAIOIIEH CIIOCOOHOCTH.

A) a-myun
b) B-nmyun
B) y-nyun

OTtBeT: BBA
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[IpounTaiiTe TEKCT U 3aUIIUTE pa3BEPHYTHIIF 000OCHOBAHHBIN OTBET:
[Ipemioxkute crnocod H3MEpeHHs] BETUYMHBI YCKOPEHHS CBOOOIHOTO
MaJeHHsI C TOMOLIBI0 MAaTEMATUYECKOTO MasTHHKA.

OtBer: /I ompenesieHUusi YCKOPEeHHUSI CBOOOJHOIO MAaJeHUs] C




MOMOIILI0 MASITHUKA HE00X0UMO U3MEPHUTDH €ro NMepuoa Kojaedanui
T u pnuny mnoaseca l. YckopeHue CBOOOJHOIO NaJeHHSI MOXKHO
HANTH KaK g = 4’ U/ T .

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJAHUI PA3IMYHOIO TUIIA:

1) 3aganme KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa M3
yeThIpex NpeA0oKeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIleHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyTctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIHU
MPaBUJIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHThI, HCIIOJIb3yEeMbIE MTPU BbIOOpE
orBeToB. [lonHOE coBNajZieHWe C BEPHBIM OTBETOM OILICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COMOCTABJIEHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPbITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oamiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOrO TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCSI BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEICISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERypY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMALMIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mporecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

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

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga TIpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaoCcTaBiICHMS JSKIIMOHHOIO MaTepuaia;

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

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

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM IPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKON IESITEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHe, YriayOJleHHWe, pacliupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 33]1a4;

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

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHMIO NMPAKTHUECKOW pabOThl BBIJAETCS MpENOJaBaTesieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B Ta0OMI. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckue yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:




1. Mexanuka. Konebanuss u Bosubl. Tepmoamnamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunmpees, .M.
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.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCUUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiIus W HHUIUAIBI TpenojaBareis, (amMuiIusd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIIbl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTaIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATHUTHYECKHUE MaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvr 1o pozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokymeHTanmu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1abOpaTOpHBIX pabOT OO0y4alOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIHILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKLUSAX;

—  TIOJydeHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT
B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminie Dusuka JOMKEH BBHINOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha




KaX1yIo J1abopaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Havane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb epe]] HUM [I0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[Tony4deHHbIH 1omycKk K paboTe oTMeUaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO MPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
MU3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBHINOJIHSAJIACH U yKa3aHHbIE 3HAUEHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO TOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET MPEIoaBaTeNlb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4eT KOKEH COJIEpKaTh CIENYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
Hepenucarh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTkUM. CrielyeT orpaHu4uThesl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.




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

3. Paboune dpopmybl.

PaGounMu Ha3bIBalOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUIN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera 1OMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxaoW (popmyie. DTOT paszaes HyKeH s TOro, 4TOoObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

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

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

7. T'paduku u puCyHKH.

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

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

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



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

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

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHnTanuu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM HokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBposckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodoue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

KsanToBas ¢usuka. JlabopaTopusiit npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

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

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTraeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMl ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;
— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYyCMATPUBAET KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMOJHUTh BCE KOHTPOJBHBICE MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OauIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oy4aroUuxcsi MOTyT ObITh: Oeceabl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPUATHIO.

JlukBuanust 3aJ0JKEHHOCTH, 0OOpa3oBaBlIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocss Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW IS
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOX0IUMO c1aTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHImoHHOro oOydeHust ['VAII https://Ilms.guap.ru He HMXe
OLICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, HpU
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMH, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIIIE «yIOBIETBOPUTEIHHO.

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

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIN €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ady. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIECTBOPUTEILHOY.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMKe OLleHKH
"ynoBiIeTBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (GopMe D5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAILMOHHYIO OLIEHKY BBIIIE "XOpomio".



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

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

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

OneHka «X0pomIo»: ypOBEHb OCBOCHHS KOMIIETEHLUHN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCSIT PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYyeTCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O IMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  copmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUSA
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

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

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

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAllUH
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS IO O0pa30oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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