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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a) _
<0
J011., K.().-M.H. L e 17.06.2024 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) : _(mexmucs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 18 »  wona 2024 r, npotokon Ne 15

3aenyromuii kadempoit Ne 3

scapiat
I.T.H., Ipod. e etrer e 18.06.2024 A.B. Konbuib1ios

(yd4. cTeneHp, 3BaHUC) — (moamuck, nara) (uHUIMANEI, hamMuIns)

3amecturens qupekropa nacturyra @IITU no metoanueckoii pabore

011, K.().-M.H., JIOIL. Vel % 24.06.2024 10.A. HoBukoBa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (_’/' f / (mommuce, nara) (MHULDHATEL, (haMIIIHs)



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 «Ne3y.

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

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 aHamu3upoBaTh 3aa4u MpodhecCuoOHaTBHOM JACSITEIIPHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HAyK U MAaTEeMAaTUKN»

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 I10
IPOBEPKE KOPPEKTHOCTH M HPPEKTUBHOCTH HAY4YHO OOOCHOBAHHBIX pEIICHHH B 00JIaCTH
CTaHJapTH3aLUN U METPOJIOTHYECKOT0 00eCTIeUeHHSI»

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

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTPUBAET ClEAyIone (OpMbl OpraHU3alUU
yueOHOro mpoliecca: JIEKIUH, MPaKTHUYEeCKUe 3aHATHS, JJabopaTOpHbIe paboThl, CAMOCTOSITENIbHAS
pabora.

[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;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM 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 0053aTE€IbHON 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. KOMIETEeHIIMN 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
pemieHuit B obmactu
CTaHJAPTU3AIMH U
METPOJIOTHYECKOTO
obecrnieueHus

OIIK-7.3.1 3HaTh METO/IbI MOJAETUPOBAHUS 1
aHaJIn3a 3KCHepI/IMeHTaHLHLIX
HCCIEeN0BaHUN

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS

IMpU U3YUCHUU CIICAYIOIIUX AUCIUITIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;
— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA).
3HaHI/I$I, IMOJIYYCHHBIC TIpU H3YUCHUH MaTCpuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCITIOJB3YIOTCA IPHU U3YUCHUHN APYTIUX JUCHUILINH:

— «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

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboThI Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3auamus, BCEro yac. 48 16 16 16
B TOM YHCJIE:
nexumu (JI), (gac) 24 8 8 8
npaktudeckue/cemunapckue 3anarus (113), 12 4 4 4
(gac)
naboparopusie pabotsl (JIP), (dac) 12 4 4 4
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 27 9 9 9




CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
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 TUCIMIUIAHBI, UX TPYTOEMKOCTh

Jlekun 113 JIP KII CPC
Pasnensl, TEMBI JUCIATIIMHEI (1ac) (C3) (1ac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. MonekynsapHas ¢puzuka 2 1 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Paznen 4. DnexktpudecTBo 3 2 2 40
Paznen 5. Margetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Uroro B cemectpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Uroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393

[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 HHEPLMH. 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 MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y DPaBHEHHE MOMEHTOB.
3aKOoH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJAOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpalIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocryinarsl cenuanbHOU
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 HAMIPSIAKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HanpsikeHHOCTh M TOTEHIM A 3JEKTPOCTATHUECKOTO MOJI,
CBsI3b MEXAY HUMHU. TeopeMma ["aycca it 31eKTpOCTaTUYECKOTO
MOJIsSl B BaKyyMe. DJIEKTPOCTATHKA B BEIIECTBE. THIIbI
muaieKTpuKoB. [lonspuszanus nuanekrpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsbl. JlusnnekTpuueckas BOCHPUUMYUBOCTD.
JvanekTpudeckass TPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILIEHUE
(uagykuus). Teopema ["aycca a1 37€KTPUUECKOTO 1O B
nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsI/I0B.
DHeprus 3apsHKeHHOTo MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTUM 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
BENMYMH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[penunrepa, KBaHTOBbIE COCTOSTHUSA. KBaHTOBBIE ypaBHEHUS
nerxeHusa. CeoOonHasg yactuia. Yacrtuia B 0eCKOHEUHOM
noTeHuuranbHou sime. KBanTtoBeril ocumsisitop. Hynesas
DHEprus, HyJeBble Koyebanus. [IpoxoxkaeHne YacTHITH 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 Tepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHIl. DepMHUOHBI U OO30HBI.
CummeTrpus BOJTHOBOU (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
punnun I[Taynu. O6bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .M. Menaeneena.

OHepreTu4ecKkuil CneKTp aToMOB U MojieKy. [Ipupona
XUMUYECKOHN CBA3U.

Pazmen 9.

CraTucrnyeckas QpU3NKA.

Cratuctuueckuid Mmetos1. ®a3zoBoe MPOCTPAHCTBO.
Pacnipenenenne ['m66ca. CTaTrcTHUECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMMCAHHUE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boibsimana. KBanToBbIe
cratuctuku @epmu-Jupaka u boze-OliHireitna. CpaBHeHHE
Pa3JIMYHBIX CTATUCTUK.

Pacnpenenenne @epmu-/lupaka 11 3JI€KTPOHHOTO rasa.
ONEeKTpOHBI B KpHUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOXKICHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTD. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHiTeitHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

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

Ta6mmia 5 — [pakTudeckue 3aHsITH U UX TPYJTOEMKOCTh

W3 sux Ne
No | Tembl mpakTUUECKUX Popmbr TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeia
/11 3aHSATHHI TpAKTHICCKIX (dac) MOJATOTOBKH, | AUCIIHII
SaHATIH (dac) JIMHEBI
Cewmectp 1
1 Kunematuka u Penrenue 3anau 2 1
JAHAMUKa
a0COFOTHO TBEPIOTO
Telna
2 Kunemaruka u Pemenue 3agag 1 2
IUHAMHKA KOJeOaHUHI
3 MounexkyisapHo- Pewenne 3anau 1 3
KHHETHYECKasi TCOPUS
Cemectp 2
4 | Hanpsxensoctbu |  Pemenue 3a1au | 2 | 4




MOTEHIIUAT
AIIEKTPOCTATUYECKOTO
TOJIS
5 Nunykius Penrtenue 3anau 1 5
MarHUTHOTO TIOJIS.
Cupl B MAarHUTHBIX
TIOJISIX
6 WuTtepdepenmus, Pemenue 3amau 1 6
T pakims,
NoJIIpU3alus
Cemectp 3
7 O¢ddext KomnroHa, Pewienue 3amau 2 7
cBoiicTBa (HOTOHOB
8 AToM Bogopoa. Pewienue 3amau 1 8
IToctynatel bopa
9 KBanToBas Pewienue 3amau 1 9
CTaTHCTHKA
Bcero 12
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh IIPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix padboT TpynOeMKOCTS, | MPaKTHHECKOR | pasena
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | MastHuk MakcBeria 2 1
2 | MaTtemaTiu4eckuii 1 000POTHBIN MasSTHUKH 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IYXE 1 3
Cemectp 2
4 | OnpeneneHue dIEKTPOEMKOCTH KOHJIEHCATOPA 2 4
5 | Onpenenenre ropu30HTaIbHON 1 5
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oJIst 3eMiIn
6 | Komsa Herorona 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 2 7
8 | Ompenenenue MOTEHIUAIOB BO30YKICHUS 1 8
aTOMOB
9 | M3yyeHue cieKTpa aTomMa BOJIOpoJia 1 9
Bcero 12

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs




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

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocTosTenbHO# paOboThI
qac qac qac yac
1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 99 30 30 39
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) » 30 30 39
Kontponbsabie paboTsl 3a0uHnK0B (KP3) 96 29 29 38
[ToaroToBKa K MPOMEKYTOTHOMH 99 30 30 39
arrectauuu (ITA)
Bcero: 393 119 119 155

5. IlepeueHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl O0yYarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUEOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeieH B TabmuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komruectso
9K3EMIUISIPOB B
UI%E“;E% ec bubnmorpaduueckas ccpuika GH?KJ];Z?VITZKG
ANEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc ¢usuku: yauedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e u3n., crep. - M.:

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

https://znanium.com/catalo

g/product/1984911

Hponos, U. E. Mexanuka. OCHOBHBIE 3aKOHBI

: yuebnoe nmocodue / 1. E. Uponos. - 15-e u3a.
- Mockga : JIabopatopus 3Hanuit, 2021. - 312

C.

https://znanium.com/catalo

g/product/1093071

Uponos, U. E. BoaHOBBIE TPOLIECCHI.
OcHoBHBIE 3aKOHHI : yueOHOoe mocooue / U. E.
HNponos. — 8-e uzn. — Mocksa :
Jlaboparopust 3nanuii, 2020. — 266 c.

https://znanium.com/catalo

g/product/1093057

Uponos, U. E. ®uszuka makpocucrem.
OcHoBHBIE 3aKOHHI : yueOHOoe mocooue / U. E.
HNponoB. — 8-e uzn. — Mockaa :
Jlaboparopust 3nanuii, 2020. — 210 c.

https://znanium.com/catalo

g/product/1984918

Hponos, U. E. Dnexrpomaruerusm. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -




12-e u3a. - Mockga : JlabopaTopus 3HaHui,
2021.-322c.

https://znanium.com/catalo
g/product/1984909

Uponos, 1. E. KBanTtosas ¢puznka. OCHOBHBIE
3aKkoHBI : yueOHoe nocobue / . E. Mponos. -
8-e u3. - Mockaa : JlJaboparopust 3HaHUH,
2021.-261c.

https://znanium.com/catalo
g/product/1984908

Hponos, U. E. 3agaun no obmeit pusuke :
yaebHnoe nocodue st By308 / U. E. Uponos. -
14-e u3n. - Mockga : JlabopaTopust 3HaHUH,
2021. - 434 c.

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

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaebHoe mocodue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ uzn., crep. - CaHkT-
[TerepOypr: Jlanp, 2020 - Tom 1: Mexanuka.
MonexynspHas pusuka - 2020.

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

Cagenbes, 1. B. Kypc o61eit ¢pusuku:
yaeOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3g., crep. - CaHkT-
[TetepOypr: Jlaus, [6. r.]. - Tom 3: KBanrosas
ontuka. AtomHas ¢puzuka. Pusznka TBEPIOrO
tesa. GU3nMKa aTOMHOTIO S/1pa U
aneMeHTapHbIX yactul - 2019. - 320 c.

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

Crpenxos, C. I1. Mexanuka: yueonuk / C. I1.
CrpenkoB. - 6-¢ u3a., crep. - CaHKT-
[TerepOypr: Jlanp, 2019. - 560 c.

https://urait.ru/bcode/42548
7

Kypc obmieit ¢pusuku B 3 k. Kaura 1:
Mexanuka: yueOHuk y1st Oakanaspos / b. B.
bonpmapes, H. I1. Kanamaukos, I'. I'. Criupus.
- Mocksa: U3gatensctBo FOpaiit, 2019. - 353
C

https://urait.ru/bcode/42549
0

Kypc o6meit ¢pusuku B 3 k1. Knura 2:
3JIEKTPOMArHeTH3M, ONTHKA, KBAHTOBAs
¢u3uka: yaeOHuk as O6akanaspos / b. B.
bounapes, H. I1. Kanamnukos, I'. I'. Cniupus.
- 2-e u311. -MockBa: U3parensctBo FOpaiit,
2019.-441c.

https://znanium.com/catalo
g/product/1094750

Kann, K. b. Kypc o6mieit ¢pusuku : yuebHOe
nocodue / K. b. Kann. — Mocksa : KYPC :
NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/45421
4

Cazonos, A. b. Snepnas ¢usuka : yue6HOE
nocobue 11t By30B / A. b. Ca30HOB. - 2-¢
u3A., ucop. u aoi. - Mocksa : U3gaTenscTBo
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/45421
5

Cazonos, A. b. Snepnas ¢usuka n
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue s By30B / A. b. Cazonos, M. A.
Bboropoackas. - 2-e uza., ucnp. u J101. -
Mocksa : M3natensctBo FOpaiit, 2020. - 98 c.




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

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

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

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nutepuer-xypuan «Hosas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y CIIeXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0Opa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr 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
[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYILECTBIICHUS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl




HaunmenoBaHume cocTaBHOM yacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(ipu HEOOXOTUMOCTH)

VY4ebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopus Ne31-046

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB IS (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH

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




CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10
(000 «IIpodhobpazoBanuey r. Kazans)).

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,
TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-03.

10. Ouenounsle cpeacTBa ISl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPENCTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU

o0yyJaromuxcs o JUCUUIUTHHE TpuBeeH B Tabmuue 13.
Ta6mmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTalli

Bun npomexyTouHOl arrecTauuu

Hepequb OIICHOYHBIX CPCACTB

DK3aMeH

Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHbIE OUJICTHI;
3amaum;

TecTsl.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

XapaktepucTrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM JEsITENIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«3AuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeeT CUCTEMOH CIIENMaIN3UPOBAHHBIX NOHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOTO
MarepHara;

— JIOTyCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYTUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist sKx3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15l FIK3aMeHa Kon
WHANKATOpa
Cemectp 1

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? YK-2.3.1
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHUEM

3 a.=4 m/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/ Haiinure YK-2.V.1
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.




B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE

4 OIIK-1.3.1
ycKkopeHue?

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? VYK-2.3.1
[Ipoananuzupyiite oTAMYUS CIEAYIOMUX (PU3MUECKUX MOJEIICH:

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

7 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0OBOW CKOPOCTBIO VK2V 3
MaTepUaIbHON TOUYKH.
[Ipoananusupyiire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

2 W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh VK2V 3
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCMOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.

9 Cdhopmynupyiite nepsbiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUIIbI, OCHOBAHHBIHN Ha VK231
TpeTbeM 3aKoHe HproTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TEIa OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBenure npumep, WIIIOCTPUPYIOLIUN TEHCTBUE TPETHETO 3aKOHA

12 YK-2.V.1
HproToHa.
Kamenp ne:xut Ha 1HE cocyaa, IOJHOCTBIO IIOrpYKEHHBIN B Boy. Kak

13 WU3MEHUTCS CUJIa 1aBJICHUs KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh VK-2B.2
KEepOCHH (KepOCHH HEe cMelmnBaeTcs ¢ Bogoi)? O6ocHyHTe CBOIA
OTBET.

14 HazoBure, kakoii u3 3akonoB Kemsepa ycranasnuBaet ¢popmy OIK-2.3.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOT'O TSATOTEHHSI OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MeXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CWJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy VK-2.B.2
OJIHOTO M3 TEJI YBEJIUYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIIUTH B JIBa pasa.

16 Kaxkas pu3nyeckast BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Mpu KaKuX YCIOBUSAX BBIMOIHIETCS 3aKOH OMNK-23.1
COXpaHEHMsI UMITYJIbCA.

18 Kaxkas pusnyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-7.3.1
CpaBHUTE 3aIIMCH OCHOBHOI'O 3aKOHA JUHAMMKH JJISl TIOCTYNATEIbHOTO

19 Y BpaIllaTeJIbHOTO ABMKEHUA. HailinuTe B3auMOCBSI3H MEXIY STUMU VK-2.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakast ¢pusnyeckast BerunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

22 YT0 TaKkoe MOIIHOCTE? OIIK-7.3.1

23 OO0BscHUTE, TOYEMY LIEHTPOCTPEMHUTEINIbHAS CHJIa TIPH BPAILEHUH I10 VK2V 1
OKPY>KHOCTH HE TTPOU3BOAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o/ IeCTBHEM

24 HEKOTOPOM CHIIBI H3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. VK2V 3
OO6ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIb3YEMbIX ISl pEIICHUS
3a/1a4H.

25 B ueMm cocTout paznuuue Mexny KOHCEpBAaTUBHBIMU U VK2V 3
HEKOHCEPBATUBHBIMU CHJIAMU?

2% Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH VK-2B.2

HEHATrpyKEHHbIN — MPU OJJMHAKOBOW MOIIHOCTH JIBUTATENs?




OO6ocHYylTE CBOW OTBET.

27

Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT?

OIIK-1.3.1

28

O6’BHCHI/ITG, HMECT JIU CMBICII UBMCPCHUC a0COJIIOTHOT'O 3HAYCHU
MOTEHIIAILHOMN OHCPIUU TCJIa B HCKOTOPOM COCTOSHUMU.

VK-2.3.1

29

ChopmynupyiTe 3aKOH COXpPaHEHHUS MEXaHUYECKOW SHEPTHH.
[IpuBenuTe puMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHKHH cTepykeHb Maccord m = 120 T u gimunoi / = 50 cM,
CIOCOOHBIN BPAIIATHCSI OTHOCUTEIHLHO OCH, MIPOXOIAIICH uepes ero
cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

VK-2.V.3

31

ITokaxkuTe Ha MpUMepe TOHKOTO CTep:kHs HOM 20 cM u maccoi 30
I, Kak puMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLIMN TeJI IIPH NIEPEHOCE OCU BPAILICHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

VK-2.V.3

32

UeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-2.3.1

33

Kak BbIunciisieTcst KWHETH4eCKas HEprusl BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUUECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

VK-2.V.1

34

CdopmynupyiiTe 1Ba mocTylnata TCOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-7.3.1

35

CrpaBeuiiBa v B crienuanbHoi Teopun otHocutensHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2?
Ecnu HeT, TO KaK pacCUMTHIBACTCS KMHETUYECKAsi SJHEPTUs TeJa
cornacHo CTO?

VK-2.V.3

36

Omnpexnenure, Kak U3MEHUTCS IEPUOJT KOJIeOaHUl IPYKMHHOTO
MasiTHUKA ITPY YBEJIIMYEHUH €r0 Macchl B 2 pasa, a )KeCTKOCTH
IpYXHHBI — B § pas.

YK-2.V.3

37

Kak cBsi3aHa sHEpryus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYHAON?

YK-2.¥.3

38

CnenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJeT H3MEHATHCS X0
MAasiITHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1o
CPAaBHEHHUIO C XOJIOJHBIMHM 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJICHBI
B HEYTEIJICHHOM ITOMELEHUH (CTEP)KEHb MAATHUKA METANINYECKUi)?
ApPrymMEHTHpPYITE CBON OTBET.

VYK-2.B.2

39

Yr0 HaA3BIBAETCS BOJIHOM?

OIIK-1.3.1

40

OObsicHUTE PAa3NUYUE MEXKIY MPOJOJIBbHBIMU U MONIEPEYHBIMU
MEXaHUYECKUMH BOJIHAMHU.

VK-2.V.1

41

3anummuTe ypaBHEHHUE OETyIeil BOJHEI.

OIIK-1.3.1

42

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.1

43

HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa.
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyenm = 40
m/c, v,y = 60 M/C.

YK-2.V.1

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-2.3.1

45

Uro Ha3pIBaeTcs HHTEpQepeHIer BOIH?

OIIK-7.3.1

46

Urto Ha3zbiBaeTcs cTosiueld BoaHoM? [IpuBeaute npumep crosiueit
BOJIHBI.

YK-2.V.3

47

HazoBute 0CHOBHBIC napaMeTpbl COCTOAHUA, KOTOPBIMU OIMUCBIBACTCS
TEPMOAMHAMHWYCCKAs CUCTEMA.

OIIK-1.3.1

48

Ha onny wanry BecoB mocTaBuim OJIrOAIIE € TOpsiueit BOJIOH, a Ha

YK-2.B.2




JpyTryio ypaBHoBemuBaromue e€ rupu. CoXxpaHUTCS JIU C TEYEHUEM
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuinuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO Iasa. OIIK-1.3.1
50 CKOIIBbKO CTeTeHel CBOOOIBI UMEET KECTKAs ABYXaTOMHAs MOJIeKya? VK231
C KaKUMHU ABVDKEHUSIMU OHHU CBS3aHEI? e
51 Uemy paBHa paboTa ra3a B ©30XOpHOM IpoIiecce OIIK-7.3.1
59 Onenute, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO VK-2B.2
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxonsmuiics mpu noctostHHOM naBiennu p = 100 klla, uzmenun VK-2.V.1
53 o0seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 Cremnaiite 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
OueHnTe CUTYaAIUIO: KAIUIsl MACIISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. VK-2.B.2
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIBI?
OO6ocHyliTE CBOW OTBET.
Onenure curyanuto. Uto 00KUraeT KoKy CHIIbHEE: BOAA WM BOJISHOM
57 nap OJMHAKOBOM Macchl IPU OAHOM M TOM )K€ Temiieparype? VYK-2.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo HM3yyaeT 3JeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. VYK-2.3.1
60 Kak usmenurcs cuna B3auMoIeUCTBUS JBYX 3JIEKTPOHOB, €CIIU VK2V 3
paccTosiHie MEeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananusupyiite, Kakyro paboTy cOBEpILIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA VK-2.V.3
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHPOBaHBI CUJIOBbIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-1.3.1
TTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HATPSHKEHHOCTD OIMK-2.3.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-7.3.1
65 Kaxkue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE pPA3IHUNE MEXKY MOISIPHBIMU U HETIOJISPHBIMU VK2V
JINDJIEKTPUKAMU.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaAXOJUTHCS Ha
67 00KJIa/IKax KOHJIEHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIUAIOB MEXTY YK-2.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKOH €MKOCTBIO OyyT 001a1aTh METAIITMUECKUE
68 [UIACTHHBI IUI0Mmapo 0.2 M2, KOTOpBIE pa3aeneHsl cioem nmapadpuna (¢ | YK-2.B.2
=2.5) Tommuuou 0.5 cm?
Crenaiite BBIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTh IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 ITHUX IIJIACTUH VYK-2.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OnenuTte cuTyanuio: 1Ba KOHAEHcaTOpa OAMHAaKoBOM emKkocTH 200
70 MK®D coenuHeHbl mapauienbHo. Kak n3aMeHUTCst uX 00111asi eMKOCTb, VK-2.B.2
€CJIM COETMHEHUE 3aMEHUTh Ha MTOCJIEN0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Copmynupyiite 3akon OMa 17151 y4acTKa IeTH. OIlK-2.3.1




Kak m3menurcs COIIPOTUBJICHHUE IIPOBOJA, €CJIN €TI0 AJIMHA YBCIINYUTCA

73 . . VK-2.V.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. T
75 Jaiite onpeneneHre MarHUTHOW UHIYKIUH. OIIK-1.3.1
76 Kakum 00pa3oM omnpenensercst HanpapjieHue CHiibl Amnepa? YK-2.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeJIMYMHA MAarHUTHOTO TOJISI B LIEHTPE VK2V 3
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, VK-2.V.3
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciu 1o HeEMy POXOIUT TOK
cuioin 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI YK-2.V.3
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCH
uMmeno Bennuuny 1 mTo.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, YK-2.V.1
81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T1oJie ¢ uHaAyKuuein 0.5
Tn, ncnbiTeiBaeT aevictBue cuibl Jlopenua Benmuunoit 0.16 mH.
OneHuTe CUTyaluo: B MarHUTHOE 110JI€ C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MPOTOH M JIEKTPOH. ByayT 1 oTnuyarbes ux tpaekropuu, u | YK-2.B.2
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJICEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-2.3.1
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbIIE, KOTOPOE
34 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM VK2V 3
10 cm HaxoznuTCsl B MarHuTHOM nosie ¢ uaaykuuen 50 mTin. OTBeT
3anuimTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U 1apaMarHEeTHKAM. OIIK-1.3.1
86 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1
87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIlK-7.3.1
Onpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO
88 . . YK-2.V.3
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT gaiite B MJIX.
29 Hpeanoxcmevcnoc06 M3MEPEHUS BEJIMYMHBI MArHUTHOM HEPruH, VK2V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.
90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPbI
91 HAIPSHKEHHOCTH DJIEKTPUYECKOTO OIS, MATHUTHOM MHIYKIUU U YK-2.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUS CBETA. OIIK-1.3.1
[Ipoananu3upyiite, rae CBET ABMXKETCS ObicTpee — B anmmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznudarorcs ckopocT cBeta B | YK-2.V.3
JAHHBIX cpefax?
OueHuTe cUTyalMIo: JIyd CBETa Ma/laeT Ha TPaHUIly paszena IByX
BenlecT noA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl
94 paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN U TipeloMiIeHHbIN Tyun | YK-2.B.2
OBLIH TMepIEHAUKYISpHEI IpyT npyry? Ecnu na, onpenenure
MoKa3aTesb MPEJOMIICHHs BTOPOH Cpefbl.
95 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-2.3.1
96 Onummure, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOM VK2V 1

Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.




97

[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
OKpacKM y TOHKHUX IUICHOK (pa3juToe Ha MOBEPXHOCTU BOJbI MAclo,
MBUIbHBIE MTY3BIPH U T.I1.).

VYK-2.B.2

98

Uro Takoe nucnepcus cBeTa Kak sapieHue? Ilpusenure npuMepsl
HAOIOACHUS JUCTICPCHH.

OIIK-2.3.1

99

[Ipoananuzupyiite, Kakoil HaUOOIBIIHI MOPAAOK CIIEKTPA MOXKHO
HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciar ona umeet 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4aloT CBETOM C JIUHON BOJIHBI 500
HM.

VK-2.V.3

100

UYemMy paBHa pa3HOCTH (a3 IByX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J110/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[linockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOP TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MII0CKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciry4ae?

YK-2.V.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-1.3.1

103

Bo ckonbko pa3 ©3MEHHUTCS MOTOK SHEPTUN OT HUTU HaKaJIUBAHUS
JIAMIIBI, €CITU YABOUTH ee Temreparypy? OOO0CHyiTe Ball OTBET,
onupasch Ha 3akoH Ctedana-bonbiimana.

VK-2.V.3

104

Pacnionoxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHus aOCONIFOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThie,

M — kpacHbsle,

O —romyoOnie

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

VK-2.V.1

105

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla C TTOMOIIBIO
ONTHYECKOTO MUPOMETPA.

YK-2.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HoTOdhdHEeKTOM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-2.3.1

108

MokeT a1 BUIUMOE H3JIy4eHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 sB? O0ocHyiiTe cBoi
OTBET.

VK-2.B.2

109

OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4YCHHUS.

YK-2.3.1

110

OO0mbscHUTE, KaK SHEPrus GOTOHA CBsI3aHa C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ IHOM BOIHBI A = 97,04 M paccesicsl Ha HEeMOABIKHOM
anekTpoHe noj yrioM 0 = 90°. IIpemmoxuTe criocod onpenencHus
OTHOCHUTEIILHOTO U3MEHEHUS IJTMHBI BOJIHBI (JOTOHA MTPU
KOMITTOHOBCKOM paccesiHuH. PaccunTaiite ero BeIMUMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa

BOJIHBI paBHa 2,426 M.

VK-2.B.2

112

OnwumuTe, 4To MpeacTaBiaseT co0oi aToM B paMKax Mojenn ToMcoHa.
Kakne ocHOBHEIE HETOCTATKY JaHHOU MOACIIN?

OIIK-7.3.1

113

ATtomMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, MCIOJIb3Ys NOCTYJIATHI bopa.

YK-2.V.3

114

B gem coctout runotesa ne bponisns?

OIIK-1.3.1

115

OOBsCHUTE, IPU KAKUX YCIOBUAX MUKPOUYACTUIIBI TPOSIBIISIIOT

OIIK-1.3.1




BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

116

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

VK-2.V.3

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOUN QyHKIHH?

OIIK-1.3.1

118

B uem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-7.3.1

119

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

npoTona Maccoii m, = 1.67%10™’ kr, UMEIONUX OTMHAKOBbIE CKOPOCTH

V.

VK-2.V.3

120

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

YK-2.V.1

121

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHU B aTOME.

YK-2.V.3

122

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

YK-2.V.1

123

OrneHUTE 110 MOPSIKY BETUYUHBI BpEMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YETCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

VYK-2.B.2

124

MukpouacTuna 3amnepra B OAHOMEPHON OTCHIMAIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymcyioM n = 1. [Tokaxure, Kak ONpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPY>KUTh MUKPOYACTHUIly MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

VK-2.B.2

125

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

YK-2.3.1

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

YK-2.¥.3

128

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHHUTCS
IMPOBOAMMOCTb KPEMHUCBOT'O 06pa3ua, €CJIM B HCTO BHCAPUTH
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

VK-2.B.2

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-7.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E| = -8 3B, sHeprus Bo30yxaeHHOro coctosiHus E; = -5
9B, sHeprust MeracTabunbHOTO coctostHus E;= -5.2 3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHE.

VK-2.V.3

131

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO TEJa, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

YK-2.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBas TeOpI/ISI TCIIJIOCEMKOCTH TBepl[OI‘ O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.

VK-2.V.1

133

Kakas gactuna Ha3eiBaercs poHoHoM? KakuM KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS ()OHOHBI?

OIIK-2.3.1

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBieHsl B Tadnuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

Ne i/t ‘

ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

Kon




WHIUKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUSI/BBITTOTHEHHS
B KypCOBO# paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel s mpoBeneHUS TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTHPOBAHHUS
npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Kon

No ni/mt [IpumepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
WHMKATOpa

Cemectp 1

Kakas Oyzmer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MTOCTOSIHHBIM 110 BEJIMYMHE YCKOpEHUuEeM?

1 1) [psimast muHUS VK-2.V.3
2) JIunus ¢ neperndbom
3) [TapaGona

4) OKpy:XHOCTH

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BETUIHH UMEET
€MHUIlY U3MEPEHNs, COBIAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?

2 1) HNmmynse OIlK-2.3.1
2) VYckopenue

3) Bec

4) VYrioBas CKOPOCTh

IIpoananu3upynTe, KaKoOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHMX CHJI, JEUCTBYIOLINX MEXNY T€JIaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI YK-2.¥.1

2) Hymo
3) H3MmeHeHUuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIO EHTPA MacC CUCTEMBbI

Yro npon3oinér nocne abCOMOTHO HEYIPYTOro yaapa 4YacTHIl MacCaMU
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. YacTuna ¢ maccoit
m ABUTAJACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUY YaCTHULIE C
Maccou m;.

4 YK-2.B.2
1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Enunas yactuna 0yaer ABUraTbCs BJIE€BO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHBIE CTOPOHBI

qTO HpOH3OI>iI[CT C MOMCHTOM I/IHepLII/II/I CBHUHIIOBOI'O I_[I/IJII/IHl[pa
5 OTHOCHUTEJILHO OCH, COBITAJIAIOIIEH C €r0 reOMETPUUECKON OChIO VK-2.B.2
CI/IMMeTpI/II/I, cClin LII/IJII/IHI[p CIUTHOIIIUTE B III/ICK?




1) He usmenurcs

2) YBeJanuuTcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBHKEHHUS.

1) M=J*o

2) e=M/J

3) M=L*n2
4) L=r*p*sina

OIIK-2.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUH TOHKOTO 00pyda Maccoil m u
paguycar.

1) J=m*r/12
2) I =m*r*/2
3) I =m**/3
49HJ= m*¥

OIIK-1.3.1

Bri6epute ¢pa3zy, COOTBETCTBYIONIYIO ITEpBOMY 3akoH HproToHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CyumecTBoBaHMEe HHEPUHAJIbHBIX CHCTEM O0TCYETA

3) @axT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA

4) @akT cyliecTBOBAaHUS NMPUHIINAIA OTHOCUTENIbHOCTHU ["anumnes

YK-2.3.1

Vkaxure, B kakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-1.3.1

10

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMUCHIBACTCS ypaBHEHHEM X = 3c0s(2f —
n/4) cm

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

YK-2.V.3

11

Bri6epute GpopMyiy, onpenesionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

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

OIIK-2.3.1




1) 3aBucuT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

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

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

Kakas 13 nepeqnciieHHbIX PU3NISCKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-7.3.1

14

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

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM NIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpallleHHEM

VK-2.3.1

15

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOXXCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15t + t°2

1) VYoOwiBaeT

2) Ilpoxogut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

YK-2.V.3

16

Kax Be1yncCisieTCI MOMEHT HUHCPpLIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m*/*/5
4) J=m*»

OIIK-2.3.1

17

Kak cooTHOCATCS MOMEHTBI HHEPLMM UCKa J; 1 nunuHApa J,, KoTopsie
MMEIOT PABHBIE MACChI U PaIUyChl?

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

YK-2.V.1

18

Haiinute oTHOMIEHNE TpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKMCKa C
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

VK-2.V.3

19

Kaxoit yuéHnslii co3ai crienuanbHyto Teopuro oTHocuTeabHocTH (CTO)?

1) Tamunei

OIIK-1.3.1




2) JUHIITEeHH
3) Jlopenit
4) bop

20

Bri6epute ypaBHeHHe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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 YCIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThesi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTa BBIHYKJIAIOIIEH CHIIBI)?

1) o> w0
2) >0
3) o=l
4) o <<nl

OIIK-7.3.1

22

BriGepure, kakas pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHUJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

YK-2.3.1

23

BriGepure, B Kakoif cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOIl

2) HezaMKkHYTOH, I/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHA HYJIIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyToit

OIIK-2.3.1

24

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

1) Bsi3koro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHSI

OIIK-1.3.1

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU pannycy 3emiu? Beauuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c”.

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

YK-2.V.1

26

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJ KoneOaHmit
MaTeMaTHYeCKOro MasiTHUKA, €CIIH JUIMHY €r0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

YK-2.V.3




1) ¥YBeiuuurcs B 3 paza
2) VYBenuuutcd B 4 paza

3) YmenbwuTcs B 2 pasza
4) YwmenpmuTcs B 4 paza

27

Uto npou30HAET CO CpeAHEN IHEPrUeH MOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00HEM HEKOTOPOI MacChl HI€aTbHOTO Ta3a
M300apUYECKH YMEHBITWIICS B 2 pa3a?

1) YBenuuutcs B 5 paza
2) YMmenbiutes B 5 paza
3) YBenuuutcs B 3 paza
4) YMenbIHTCH B 2 pasa

VYK-2.B.2

28

Onenure, Kako ra3 HarpeeTcs OOMBIIE B CIACAYIONICH CUTYaIUH: 1BA
Pa3IMYHBIX UCATBHBIX T'a3a — OJJHOATOMHBINA U JIBYXaTOMHBIH —
HaXOJATCS MPU OJJMHAKOBOW TEMIIEPAType U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ['a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
paza.

1) I'a3b1 HAarpeaIUCh OTMHAKOBO

2) OnHoaTOMHBIN HarpeJscs 00JbLIe
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3p1 BOOOIIIE HE HATPENHCH

VK-2.B.2

Cemectp 2

29

VYKaxxuTe sIBICHHE, KOTOPOe UMeHyeTcst nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPY NEPEXOAE U3 OAHOU CPeAbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

30

[Tpoananu3upyiite, KaKuM JTOJDKEH OBITH yroJl MaIeHHUsI CBETOBOTO JIyda,
YTOOBI OTPAXKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VYK-2.B.2

31

O1eHuTe 37IEKTPOEMKOCTb IUIOCKOTO BO3YIIIHOTO KOHACHCATOPA, €CITU
pacCTOsSTHUE MEXy ero 0OKJIakaMy yBEIHYHUTh B 9 pa3, a 001acTh
MEXy OOKJIaJIKaM1 3aJIMTh AUCTHIUTMPOBAHHON BoJoM (€ = 81)?

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

VK-2.B.2

32

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

1) IlpoBonHuKH

VK-2.3.1




2) IlomynpoBoaHUKH
3) Ilmaruna
4) JIU3JIeKTPHKH

33

Kak HampaBneHbl CUIIOBBIC TUHUU HAMIPSKECHHOCTH
ANEKTPOCTATUYECKOTO TOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATEITLHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) K3apsany

3) 3akpy4yuBarOTCsl BOKPYT 3apsijia [0 4aCOBOM CTpPEIIKE

4) 3akpyuMBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKHU

OIIK-1.3.1

34

B kakux enqununax B cucteme CU usmepsieTcss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-2.3.1

35

MoskeT i yacTuIla UMETh 3apsJl, BEeIU4rHa KOToporo B 1.5 paza
00JIbI1IE IIEMEHTAapPHOTO 3apsiaa?

1) Moxer

2) Hert, He MOxKeT

3) Mosxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IOJIOKUTEIbHBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO Mo ?

1) IloTeHuMaNbHOW HEPTUU €IUHUYHOTO MOJOKUTENBHOTO 3apsia Uiu
OTHOILIEHUIO IIOTEHIUAIILHOM S3HEPIUH K 3apsAry

2) Pabore cui1 moJis Mo nepeMenieHuI0 eIHHUYHOI 0
MOJIOKUTEJIbHOT0 3apsiia U3 JAHHON TOYKHU MOJIsl B
0eCKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY MOJIS

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-7.3.1

37

Hanummre popmyny 3akona Oma B muddepennmansaoi popme:

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

OIIK-2.3.1

38

OueHuTe ONTUYECKYIO JUIMHY NYTH L U3 0JJHOM TOYKHU B APYTYIO, €CIU
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUDIIEKTPUIECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA ITyTU L U3 OTHOM TOYKH B APYT'YHO COCTABUT. ..

1) 5wm
2) 6™
3) Twm

VK-2.B.2




4 1M

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIS, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B Hylb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0#
3) Tonspuzarnment

4) MarsuToaBMWXKyIIeH CUIION

OIIK-1.3.1

40

OneHuTe, MO0 KaKOH TPACKTOPHUU OY/ET ABUraThCs B MAarHUTHOM I10JI€
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
I/IHI[yKI_[I/II/I.

1) OxpyXHOCTBH
2) Ilpsamas
3) Osanoun
4) Dnmunc

YK-2.V.1

41

B kakux CAUHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Matepuan DnexTpornpoBoaHOCTS (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 IAJACHUA O U OTpa’KE€HUA (p CBETA.

) a>>¢
2) a>¢
3) a=¢
4) a<o

VK-2.3.1

44

[Tpoananm3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeb IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCTbIO € = 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 NPUHIUIL
I'toiirenca-®penens?

OIIK-1.3.1




1) KorepeHTHOCTB

2) HMudpakuus

3) Ilonspuzauus

4) KoprnyckyaspHO-BOJIHOBOH Iyalnu3M

46

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

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

VK-2.V.1

47

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

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

4 0

YK-2.V.3

48

Haitnure npaBriibHOE HA3BaHUE N1J11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyxnus

4) 3apsn

OIIK-1.3.1

49

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

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucuT

VK-2.V.3

50

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

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

VK-2.B.2

51

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHUIIOBBIX JTUHHMA
MAarHUTHOTO TOJIsT?

1) CuiioBble 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) MarsuTHbI€ CHJIOBbIE IMHUHM HAYNHAIOTCS ¥ 3aKaHUYUBAIOTCS Ha

VK-2.3.1




QJICKTPHUYCCKUX 3apsAaaax

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

52 1) OKpy*KHOCTS YK-2.B.2
2) IlapaGona
3) TunepOona
4) Cnupansb
Orenure cTeneHp nosipu3anuu P cBeta, eciu CBET MpeICcTaBIIseT co00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBETa.
53 YK-2.B.2
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite moka3arenb MPeJIOMIICHUS BEILIECTBA, €CIIM CKOPOCTh CBETa
MIpU NIEpPEeXOo/e Jyda U3 BO3yXa B HEKOTOPOE BEIIECTBO YMEHBIINIACh
Ha 20%.
54 12 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
aHaJIM3aTOpa HHTEHCUBHOCTh 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 COJIEHOWIa, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBequuwutcs B 2 pa3a YK-2.V.3
2) VYBemuuutcs 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 majawiinee Ha HEro U3Jy4YeHue
>7 2) Ortpaxaer Bce nmajaroliee Ha HETO U3JTyUYCHHE OHK-1.3.1
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE
4) WznydaeT B BUAMMOM JHAMa30HE
58 | ¥V xakoro u3 Ten oTpakaTenabHasi CIOCOOHOCTh OJU3KA K HYITIO? YK-2.3.1




1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

59

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

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

VYK-2.B.2

60

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

1) ®opmyna @epmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-JlxnHca

OIIK-2.3.1

61

Kakoe n3nydenue sBjisieTCsi paBHOBECHBIM?

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

2) TermioBOE H3JIy4YeHHUE

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

OIIK-1.3.1

62

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

1) 3akon Credana-bonpiivana
2) IlepBrIii 3axk0oH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-7.3.1

63

Yxkaxkute GopMyiy, OnpeAesIoNnly0 SHEPTUIO CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-2.3.1

64

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

1) YMenbmaercst

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS

3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CravaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

YK-2.V.3

65

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

YK-2.V.3




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

4) YBenmuuutcs B 2 pasza

66

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

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

VK-2.B.2

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo nponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1

68

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

1) ®otorddexT Bo3MOKEH, €CITU KaTOJ| HArPETh 10 TeMIepatrypsl 347
K

2) He Oyner

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

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

VK-2.V.3

69

OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABIICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

YK-2.V.3

70

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

1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI1 JUANA30H U raMMa-u3Jy4YeHue

VK-2.V.3




71

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

1)4B
2)9B

3)6.5B
4)2.5B

VK-2.B.2

72

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

1)2
2) 1
3)1.5
43

VK-2.B.2

73

Kakum 06pazom umnyibsc (oTOHA CBS3aH C IJTMHOW BOJIHBI?

1) HMmnynsc npsMo NponopLuOHaIeH JIMHE BOJHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPLUMOHAJIEH JVINHE BOJTHbBI

4) Hmnynsc npsMo NponopLUOHAIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

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

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

OIIK-2.3.1

75

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

1) UHTEeHCHMBHOCTH CBETA He 3aBUCUT OT IUVIOTHOCTH MOTOKA
(¢oTOoHOB M MX IHEPTUHU

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

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

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

YK-2.V.3

76

VYKkaxxute, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) YrTBepxaeHue o CymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu

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

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

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPsHKEHHOTO SApa U

OIIK-1.3.1




OTpULATCIIBHO 3apPsS’KCHHBIX 3JICKTPOHOB

77

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

1) [oryiomaTh U U3Jy4aTh JHUIIL HEKOTOPbII IUCKPETHBIH HA0OP
3HAYEHUH JHEPIruu

2) V3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JTH00YI0
MOPLUIO SHEPTUN

4) N3nydats n1100y10 MOPIUIO SHEPTUH, A TIOTJIONIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HaOOp 3HaYCHUN PHEPTUU

OIIK-7.3.1

78

yKa)KI/ITe, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnoBoe u3nydyeHue

2) PeHTreHoBckoe U3ITydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-2.3.1

79

[Tpoananu3upyiite, Kak U3MEHIJIACh SHEPTHsI aTOMa BOJOPOJA MPH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBenunuwmnach Ha 4.86 5B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

YK-2.V.1

80

OneHure pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTPOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TIPU JaHHOM MEPEeX0/Ie MPOU3O0IILIO U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 045B
2) 1,95B
3) 1,25B
4) 2,25B

VK-2.B.2

81

VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoins:

1) JIro0b1le MEKpOYACTHIBI HAPSAY € KOPNYCKYJIAPHBIMHA 00/121a10T
BOJIHOBBIMH CBOHCTBAMH

2) AToM He MOXeET coJiepKaTh 0oJiee ABYX IEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, ONPEEIIEMbIX HA00POM
YEThIPEX KBAHTOBBIX YHMCET

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIbI

4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJEIbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxkaeHue, Haubonee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) Mukpo4acTuibl MOTYT NPOSABJATH BOJHOBbIE CBOIICTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL

OIIK-1.3.1




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

83

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

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

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkm

VK-2.V.3

84

VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

H2+1
2)3/+1
3Hi-1;
4)1

OIIK-1.3.1

85

yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHCJIO 1.

1) DHepreTuyeckue ypoBHH 3J1eKTPOHA B aTOMe

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITyJIbCa 3JEKTPOHA B 3aJaHHOM HaIIPaBJICHUU

OIIK-1.3.1

86

YKa)KI/ITe, YTO OnpeAcId€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME
2) DHepruo CTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME
3) BesiuunHY MOMEHTA HMITYJIbCA JIEKTPOHA B 32ITAaHHOM
HaTIpaBJIEHUHU

4) DHepreTuyecKre YpOBHH JJICKTPOHA B aTOME

OIIK-7.3.1

87

B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTuu aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Moiie?

1)D#inmeitna u ge Xaaca
2) llITapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

YK-2.3.1

88

Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHHOFO paccesaHus C
qaCcToTaMH, MCHBIIIMMH YaCTOTHI IIaJaronicro cBera?

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKU CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIbI
2) Ilpou3sBeaeHue BOJTHOBOM (PYHKIMHM HA KOMILJIEKCHO-
conpsizKeHHOe BbIPa:KeHHe PABHO NJIOTHOCTH BEPOSITHOCTH

OIIK-1.3.1




00Hapy:KeHUsl YaCTHIbI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUOHATBHA JAJTMHE BOJIHBI e
bporna

4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HESIBHOH (opme.

90

BriGepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHS HEOIIPEICICHHOCTEH
Ieiizenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCA (PepMUOHAMHU.

1) DnekTpuyecku 3apsiKEHHbIE YACTHUIIbI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.

4) DIEeKTpUUYECKH 3apsSKEHHBIC YACTHUIIBI C IICJIBIM CITHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEpi0€ TENO, y KOTOPOTO BaJICHTHAS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — IMOJTHOCTBIO CBOOOIHA, a IIUPUHA
3aMnpelleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIII0BOTO
NBUOKECHUA?

1) IIpoBomHuk

2) Ju3J1eKTPHUK

3) IlomynmpoBogHHMK

4) IlpumMecHBIH NOTYIPOBOAHUK

OIIK-7.3.1

93

Kakyro pazmeprnocts nmeet nocrosHHas [nanka B cucteme CHU?

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

OIIK-1.3.1

94

KaKaH BHECHUCTEMHAas €AUHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) 3B
2) A
3) xKan
4) ospr

OIIK-1.3.1

95

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENETIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Oneprus npsMo IpoNnopLIUOHAIbHA BPEMEHU

2) Dwueprus o0OpaTHO MPOMOPLHUOHATHLHA BPEMEHU

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

VYK-2.B.2




4) Yem 0GoJiblIe HeONMpPeAeIeHHOCTh SJHEPTUH, TEM MeHbIIIe
Heomnpe/ieIeHHOCTh BpeMeH!

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBJISAIONIas UMITYJIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIENYET, PYKOBOACTBYSACH COOTHOLICHUSIMH HEOPEACIICHHOCTEN
Ieiizendepra.

1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) KoopauHara X 3J1eKTPOHA He MO3KeT ObITh onpe/eseHa ¢
BbICOKOH TOYHOCTBIO

3) Bce KoopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCa 3JIEKTPOHA UMEIOT CTPOTO
OTpe/ieIEHHOE 3HAYCHHE

96 VK-2.V.1

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

97 | 1) Bo30yxaeHHOE COCTOSIHHE OIK-2.3.1
2) MeracTabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOSIHUE

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUS] MUKPOYACTHUIIBI B
MIEPUOINYECKOM ITOTEHIINATE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

I8 IPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIK-7.3.1

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxo:KIeHuH MUKPOYACTHUIIBI Yepe3 MOTeHHAJIbHBIH 6apbep,

KOI'/Ia YJHEPIus YacTHIbI MeHbIlIe BBICOTHI 3TOr0 6apbepa

Kakue noBu>XHbIe YaCTUIIBI WIIM KBa3UYACTHUIIBI SIBJISAIOTCS HOCUTEIAMHU
3apsja B MOJIYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpotoHnbl

3) DJIeKTPOHBI U ABIPKH
4) Hownsr

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PaObOT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Kunemaruka

2 Jnnamuka

3 3aKOHBI COXpPAHEHHSI B MEXaHUKE

4 OCHOBBI CHIEIMAIbHOW TEOPUU OTHOCUTEIBHOCTH

5 I"apmonnueckue KonebaHus

6 BoJsiHOBBIE MpoLIECCHI




7 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
8 DNEKTPUUECTBO

9 Maruetusm

10 BonHoBas onTrka

11 KBanToBas onrtuka

12 ®duzrka aToma

13 KBanToBas MexaHuka

14 Craructuueckas husmka

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX OSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPSANIOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCIUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO IIO3HAHHWSA, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[LnaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaIa:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO TSI CAMOCTOSTEIHHOW pabOTHI;

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

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAMEl  CIIAlIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHHS JCKIIMOHHOI0 MaTepHaia.

— JIGKITUH cOorjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. Meronuueckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHU.

[IpakTHyeckoe 3aHATUE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTO
npoliecca, 3aKI0Yaroascs B BBITOJHEHUH 00y4aloUIMMUCS 110l PyKOBOJICTBOM ITPENOAaBaTels




KOMIUIEKCa YYE€OHBIX 3aJaHUH C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH O0YUYaIOIMIMMCS PAKTUUECKUX 3aHATHI:

— 3aKpervieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWK TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— Ppa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/IH KOHKpCTHOI;’I y‘-IGGHOI\/JI
JUCHUIIIINHBI,

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

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHMIO NMPAKTHUECKOW paOOThl BBIJAETCS MpPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM KypCce U B BUJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmoaunamuka. 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. Aunapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

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

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHAE MaTePUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEP’KaTh OCHOBHBIE pE3ybTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOM 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 HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 1abopatopHBIX pabOT OO0y4aroIMMCS SIBISETCS HEOTHEMIIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs MPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

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

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00s3aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouyuTaTh OMHCAaHHE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

- Kakas [eJIb TIepe]] HUM MOCTaBIICHA;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[TonydeHHbIH 1omycKk K paboTe 0OTMeYaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHEHUs J1a0OpaTOpHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomnyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (aMIIns, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWIng U WHUIMUAIbI MpenojaBareis; Tabauna TEeXHUYECKHX



XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auMamasoH, IeHa
JEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOJIUCH MPENoJaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJ CUYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYJEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUET W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yinbTaraM. 3a
MPUHSTHIN OTYET MPEINoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
¥ Ha3BaHUE CIEAYIoMIeH J1abopaTOpHOU pabOTHL.

CrpykTypa u dhopma oTueTa 0 Ja60paTOPHOH padboTe

OT4eT NOKEH CONEPKATh CIELYIOIINE PA3ACIIbL:

1. Iens paboThl.

Ona cdopmynupoBaHa B ONHCAHWHM J1aOOpPaTOPHON pabOThI, OTTyma €€ CIeayeT
IEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO0 BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmysl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUSA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3ZAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MoOxeT OBITh HECKONBKO 3aJaHWii, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

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

6. BrrunciieHre NOrpenHoCTe.

B ostom pa3znmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYIBI, MO KOTOPBHIM
IPOBOJWIIACH MaTeMaTHudeckass o0paboTka pe3ysibTaToB MU3MepeHHUH. [I0IKHBI ObITH BBIBEAEHBI




(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
MIPEACTABJICHBI IPUMEPHI BBIYMCIICHUN MO KaXK10M 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
MOJTOTOBJICHHOTO YHTATENs, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosimiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCS Ha OTAENBHOM JHucTe. B m000M cilydae OHU JOJDKHBI ObITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbl, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITOJIHSIOTCS Ha MUJUIMMETpOoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJMYMHA M B KaKUX €IAMHMIIAX BJOJH Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOJKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cienyer. Ha rpaduk obs3aTenbHO HAHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAFOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HaIMCAaTh, KAKWE MOJIYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

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

Ecnu u3BecTHO TabiM4HOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OMHON W TOH e BEIMUYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

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

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

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIC:




1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlabopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, 5.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpekrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 1H0.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAIIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.II. Kpexrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpusn.
CIIGI'YAIL, 2021. 90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBINOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy I0
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOS1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHONH paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4e0HO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (Uit 00ydJarommxcst
0 3204HOM (hopMe 0OydeHus).

11.5. Meronnueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJII YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCLUTIIINHBI.

Texkymmii KOHTPOJIb OCYHIECTBISICTCA IO KaJleHAapHOMY ydeOHoMy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wiaHax Ha cemecTp. OOy4aromuiicsi JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEpPONPHUSTHS,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe Yero MperojaBareib MPOCTaBIseT OaJuIbHBIC
OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO PE3YJIbTaTaM TEKYILErO KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK, 3alluTa J1a0opaTOpHBIX padoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00Oy4arouxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAABaTENIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBuanust 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllydyae MPOIyCcKa OO0YyYaromMuMCs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYy4YaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO



BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHIMBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW IS
MIPOMEKYTOUYHOM aTTeCTAIlMU: TIOJYYCHHS 3adeTa Mo Y4eOHOM MUCIUIUIMHE MM JIONMyCcKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B Tteuenme cemectpa s jgonycka K aud@depeHIMATbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY HEOOX0IUMO c1aTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUpPOBAaHUE B cHUcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HmXe
OIICHKU «YJIOBJICTBOPUTEILHO». B ciyuyae HEBBIMOTHEHHS BBIMICH3IOXKEHHOTO CTYIEHT, MpPHU
YCIICITHOM MPOXO0KJICHUU TIPOMEKYTOYHOM aTTECTAIMH, HE MOXKET MOJYUYUTh aTTCCTAMOHHYIO
OIICHKY BHIIIIE «YIOBIETBOPUTEIHHO.

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

[IpomexxyTounass  arrectansi  OOydyaromIMXCsl — HpEIyCMaTpuUBaeT  OLECHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYalolUMci B Ipolecce
U3y4YeHHs BCeH IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. OJK3aMeH, KaK IpaBUJIO, NPOBOJUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHO.

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 HEBBIITOTHEHUH BBIIICU3I0OKEHHOTO, CTYACHT, IPU YCIIEITHOM
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
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTAI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpoBaHHOCTH KOMIETEHLIUN 00y4aloerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS apryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHBb CAaMOCTOSITEIbHOCTH, BHICOKAS aJalTUBHOCTD MTPAKTUUYECKOT'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMupoBaHbl. 3HaHUS OOIIKMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HAaBbBIKA.

OneHka «yI0BJIECTBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennnu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMM. YMEHUS
(parMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITENIbHOCTH NMPAKTUYECKOTO HaBbIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HaBBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMU OpPHEHTHpPaMH TMpPH TMOATOTOBKE K MPOMEXKYTOYHOM aTTecTallud IO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala CecCHd OBbUIM CIaHbl M 3allMIIEHBl BCe JabopaTOpHBIE
paboTel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM



paboThl pacnpenessTh paBHOMEPHO MO THSM, OTBEACHHBIM JJIsl TIOATOTOBKH, KOHTPOJIMPOBAThH
Ka)XJIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzaumuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM TPOTPAMMaM BBICIIECTO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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