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

Kadenpa Ne 3
YTBEPXIAIO
PykoBoauTens 00pa3zoBaTeIbHOM MPOrpaMMbl
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477)
g i .-"’f
"~ (TIO/IMHCB)

« 26 » moHa  2024r

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/

27.03.01
CIEUAIBHOCTH

HanmenoBanune HaIpaBJICHUA
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

CranmapTusamnus 1 METPOJIOTUs

HaunmeHoBaHme
[udposast MeTposIOTHs ¥ CTaHAAPTUZAIUS
HATPaBIEHHOCTU
®dopma 00yueHus OYHas
l'ox mpuema 2024

Cankr-IlerepOypr— 2024




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
paborta.

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

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

SA3bIK 00y4YeHUS 110 AUCIUTUITMHE «PYCCKHUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

- 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
MIPU U3YYECHHUH CIIEYIOUIUX TUCIUIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA).

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

— «MarepuanoBeeHUEY;

— «MexaHukay;

— «ONEKTPOTEXHUKAY;

— «DJIEKTPOHUKAY.

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

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

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

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

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

npaktudeckue/cemunapckue 3anarus (113),

(uac) 51 17 17 17

naboparopusie pabotsl (JIP), (dac) 51 17 17 17

KypcoBoii npoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 135 54 45 36




CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUiA SK3aMEH

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

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYTOEMKOCTh

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

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
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 mpaKTUYECKHUX Popmbr TpynoeMKoCTh, |IIPaKTUYECKOU |pa3aeria
T1/T1 3aHATHI TpaKTIACCKUX (uac) MOJATOTOBKH, | TACITUIT
SaHATHH (dac) JIMHEBI
Cewmectp 1
1 Kunematuka u Pemrenue 3agau 2 1
IUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
aOCOJIIOTHO TBEPIOTO
Tena
3 CneunanbHasi TeOpUs Pemrenue 3agau 3 1
OTHOCHUTEIBHOCTHU
4 Kunemaruka u Pemenne 3anau 3 2




IUHAMHKA KOJeOaHUHI

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexkyispHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsiokenHocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
I10JIs1

Pemrenue 3agau

JBrxenue
3apsKCHHBIX YaCTUL B
3JIEKTPOCTATHYECKOM
oJIe

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konpaencarop

Pemrenue 3agau

10

XapakTepucTUKu
NIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHMTHBIX
MTOJISIX

Pemrenue 3agau

13

Wntepdepennus,

nudpakmus,
MOJIIPU3AIUs

Pemenue 3amau

Cemectp 3

14

TernoBoe nu3nyyeHue,

dhoTodrddext

Pemenue 3amau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOTHBI

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[lIpenunrepa
IMTorennuanbpHbIE
Oapbepsl

Pemrenue 3agau

19

KBanroBas
CTATUCTHKA

Pemrenue 3agau

Bcero

51

4.4. JlaGopaTopHbIE 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh

N3 Hux Ne
Ne HaunmenoBanue nabopatopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasieina
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(dac) JIHBI
Cemectp 1
1 MasitHuk Maxkcseria 4 1
2 HaxmoHHBIH MasSTHUK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000POTHBIN MasITHUKH 3 2
5 Omnpenenenne CKOpOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUE FTEKTPOSMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcalmoHHBIX KoneOaHui 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HANIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsija dJI€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHHUS 4 7
12 | Buemmnunit porosddexr 3 7
13 | H3yudeHue cnekTpa aToMa BOAOPOIA 4 9
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 1O 3 9
po0ery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoeKkTHpoBaHHE/ BHIIIOJHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO
4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.
Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh
B cCaMOCTOSTENBHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MaTepuania 43 20 11 12
nuctuiuiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 43 19 10 14
ycneBaemoctu (TKY)




[ToaroroBka K MpOMEKYTOUHOM

arrecraruu (ITA) 43 19 10 14

Bcero: 129 58 31 40

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUYaAIOMIUXCS IO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHallbl I CaMOCTOSATEIBHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
n.a. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komimuectso
HK3EMILISIPOB B
UIL{LIIJH;gg cc bubnmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oopazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

product/1984911 3aKkoHHI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, Y. E. BonHoBbIe npoiiecchl.

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

E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/ | Upomos, 1. E. dusnka makpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, U. E. KBanroBas ¢usuka.
product/1984909 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Upoxnos, M. E. 3agaun no obmeit Gpusuke :
product/1984908 yuebHoe nocooue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

https://e.lanbook.com/book/1 | CaBenwes, U. B. Kypc obmieii puznku:
42380 yaeOHoe mocobue: B 3 Tomax / U. B.




Casenbes. - 16-e u3a., crep. - CaHkT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1 | CaBenwes, 1. B. Kypc obmielt ¢pusuxu:
23463 yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3z., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320

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

[TerepOypr: Jlanb, 2019. - 560 c.

https://urait.ru/bcode/425487 | Kypc obmeii pusuku B 3 k1. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490 | Kypc obmieit ¢pusuku B 3 kH. Knura 2:
AIIEKTPOMArHeTU3M, ONTHKA, KBAHTOBAS
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBO
IOpaiir, 2019. - 441 c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe
product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gaTenscTBo
FOpaiiT, 2020. - 320 c.

https://urait.ru/bcode/454215 | CazonoB, A. b. fnepnas ¢pusuka u
no3umetpust. COOpHUK 3a71ad : yueOHOe
noco6wue 1ist By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u JI101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue

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




buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CIeXH
dbu3uvecKkux HayK», OU3MYECKUN UHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMun HayK

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

physics/

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

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

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

OCYIIIECTBIICHUU 00Pa30BaTEILHOTrO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

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

Tabnuna 12 — CoctaB MaTeprabHO-TEXHIUUECKON 0a3bl

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

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu 60NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31eKTpOHHBIN 3aB0oJ] DnbBpo Bpoiyias);




Vcranosku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM — 04, FRM
—05; FRM - 10)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJITAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALIUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne31-04B

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAUBUAYAJIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nHpopMaIy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

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

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
5.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

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

VYyeOnHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crienuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, OIID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 11O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius miuockux BoiH, 4. JludpakiponHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue

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

7 | YueOnas aynuTopus ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOeIb; TEXHUISCKUE [etepOypr, ym.
CpezcTBa 00y4eHusl, CITyXKallue J1jis npeactasienus yaeononn | [acremno, n. 15,
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS POMEXYTOYHOM aTTeCTallll

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHBIE OUJICTHI;
3amaum;
TecTsl.

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

OreHKa KOMITETEHITUH

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

5-OaiuIbHAs IKaIa




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJIOKECHHUS,
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIENMAIN3UPOBAHHBIX OHITHM.
— oOyyaroluiics He YCBOWJI 3HAYUTENBHONM 4YacTH MPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE OMMUOKA W  HETOYHOCTH  TPHU
«HEYJIOBIIETBOPUTEIIEHO ]
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTCHO»

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

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

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

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

1 UTo n3y4yaeT KWHEMaTuKa? OIIK-1.3.1

2 UYrto Takoe MarepuagbHas Touka? YK-2.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHUEM

3 a. =4 M/c’ u HOPMAaJIbHBIM YCKOPEHHUEM ay, = 3 w/c?. Haiinure YK-2.V.1
BEJIMUMHY MOJIHOTO YCKOPEHUS TeJa d.

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

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

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure VK2V 1
puMep, B KOTOPOM OJTHO U TO K€ TEJIO BBICTYIAET B KAYECTBE
MarepuasibHON TOUuku 1 ATT.




HaiinuTe cBSI3b MEXIY JUHEHHOMN M YTII0BON CKOPOCTHIO

7 . VK-2.V.3
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIMHEITHOTO IBHKEHUS TeJla 10

] W3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh VK2V 3
MIPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a]1auu.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUIIbI, OCHOBAHHBIHN Ha VK231
TpeTbheM 3aKoHe HbloTOHA. o
Kak, cornacno BTopomy 3akoHy Hbpl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT

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

12 YK-2.V.1
HproToHa.
KameHb JIe:)kUT HA AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh VKB
KepOoCHuH (KepOCHH HE cMeImBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.

14 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIK-23.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHIIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OGoCHYHTE,

15 KaK U3MEHUTCS CUJIa B3AUMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy VK-2.B.2
OJIHOTO U3 TeJl YBEJIUUUTH BABOE, & PACCTOSIHUE MEXY TeIaMH —
YMEHBIIUTH B JiBa paza.

16 Kakas ¢u3nyeckasi BeMunHa Ha3bIBACTCs UMITYJIHCOM Tena? OIIK-1.3.1

17 Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOIHIETCS 3aKOH OITK-2 3.1
COXpaHEHHUsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-7.3.1
CpaBHHTE 3alIMCH OCHOBHOT'O 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO

19 Y BpAIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU VK-2.V.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

22 UT0 Takoe MOITHOCTh? OIIK-7.3.1

23 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENIbHAS CUJIa PU BpAILlEHUH 110 VK2V 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.
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
OO06ocHyliTe TPUMEHEHUE 3aKOHOB, UCTIOJIb3YEeMBIX JIJIsI PEIICHHS T
3a/1a4H.

75 B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U VK2V 3
HEKOHCEPBATUBHBIMU CHJIAMU?
Kaxoit kopabib ABHKETCS MEJICHHEE — HATPY>KCHHBINA WITH

26 HEHATrPY)KEHHBIN — TIPU OJIMHAKOBOW MOIIHOCTH JIBHTATEIs? YK-2.B.2
OO6ocHyiiTe CBOIl OTBET.

27 Urto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

28 OOwbsicHure, HMEET JIM CMBIC]T H3MEPEHHe a0COIOTHOTO 3HAUEHUS VK231
MOTEHIIMAIBLHOM SHEPTHH TeJla B HEKOTOPOM COCTOSTHUU.

29 ChopmynupyiTe 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEPTHH. OINK-13.1
[IpuBenure npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUS] SHEPTUH.

30 Jan ToHKu# crep>keHb Maccor m = 120 T u nmuHol / = 50 cM, VK-2.V.3




CITOCOOHBIHN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXOJISIICH Yepe3 ero
cepeauny. Paccunraiite ero MOMEHT MHEPLIMM OTHOCUTEIBHO
YKa3aHHOU OCH.

[Tokaxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMeHsiercst reopema lllteitHepa a1t pacuera MOMEHTa

31 VK-2.V.3
MHEPLINHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS HA
OJIMH M3 €ro KOHIOB.

32 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tena? OIlK-2.3.1
Kak Brrumcrnisercs KWHeTH4YecKasi 3HepTus BpalleHus aOCOIIOTHO

33 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH YK-2.V.1
ITOCTYIATEIBHOIO IBHKECHHUS.

Cdhopmynupyiite aBa mocrynaTa TCOPUH OTHOCUTEIBHOCTH

34 o . OIIK-7.3.1
OWHIITENHA.

CrpaBeuiBa v B crienManbHoi Teopun otHocutensHoctd (CTO)

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

Omnpenenure, Kak USMEHUTCS IEPUO]T KOJIEOaHHH MPYKUHHOTO

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

37 Kak cBs3aHa sHEprus TapMOHMUYECKUX KOJIEOAHUN C UX aMIUIUTYI0U? YK-2.V.3
Cremnaiite BBIBOJI IO BOIIPOCY: KaK OYJIeT U3MEHITHCS X0
MasITHUKOBBIX 4aCOB IPU HACTYIUJIEHUH JIETHUX JKApKUX JHEH IO

38 CPaBHEHUIO C XOJOAHBIMU 3UMHUMU JHSIMH, €CJIA YaChl YCTAHOBJICHBI VK-2.B.2
B HEYTEIUICHHOM IIOMELEHUH (CTEP/KEHb MAasTHUKA METAJIIMUYECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

39 UTo Ha3bpIBaeTCSl BOJIHON? OIIK-1.3.1

40 OOBbsicHUTE PAa3NUYUE MEXKIY MTPOJOIBLHBIMU U MONEPEUHBIMU VK2V 1
MEXAHUYECKUMHU BOJIHAMM.

41 3anummuTe ypaBHEHHE OEryIeil BOJHEI. OIIK-1.3.1

42 Uemy paBHa cpeHssi 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3ByKa ¥ IPUEMHUK ABMXKYTCS IPYT OTHOCUTEIBHO ApYra CO
CKOPOCTSAMH Vyem B Uy COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpeEJIe

43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe VK2V 1
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT ¢ dexra lomepa. T
N cTOYHUK ¥ TPUEMHUK IABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 Mm/C.

44 Cdopmynupyiite npunimn [ roirexca. OIIK-2.3.1

45 Urto Ha3zwiBaeTcs HHTEpQEpeHImeit BoIH? OIIK-7.3.1

46 Uro Ha3zbiBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit VK-2.Y 3
BOJIHBIL.

47 Ha3oBurte ocHOBHBIE TapaMeTpbl COCTOSIHUS, KOTOPBIMU OIHUCHIBAETCS OIMK-13.1
TEPMOJIMHAMUYECKAs] CUCTEMA.

Ha onny yanry BecoB mocTaBuiu OJFOALIE € TOpsiueit BOJIOH, a Ha

48 JIPYTyI0 ypaBHOBeMBaromue e€ rupu. CoXpaHUTCA JIM ¢ TCUCHUEM VK-2.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO Iasa. OIIK-1.3.1

50 CKOJIBKO CcTeTieHEe CBOOO I UMEET JKECTKasl JIByXaTOMHast MOJIeKya? VK231
C KakiMHU ABMKEHUSIMU OHU CBSI3aHBI? o

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-7.3.1

52 OneHuTe, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOTO YK-2.B.2




WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?

I'a3, naxonsmuiicst npu noctosHHoM nasinenuu p = 100 xlla, uzmenun VK-2.V.1
53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TakoM Ipoliecce, U HallIuTe ee BEINYHHY.
54 Crenaiite BBIBOJIBI 10 XapaKTepy U3MEHEHUS TeMIIepaTyphl ra3a npu VK-2B.2
ero OblcTpoM paciiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAsI MalllMHA. OIIK-1.3.1
OueHUTe CUTYaAIUIO: KAIUIsl MACJISTHUCTOM JKUJIKOCTH MONAaJaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaeTcsi, 00pasysl TOHKYIO IJIEHKY. VK-2B.2
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHyliTE CBOW OTBET.
Ornenute curyanuo. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM MaccChl IPU OAHOM U TOM K€ Temiieparype? VK-2.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo M3yvaeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. YK-2.3.1
60 Kak usmenurcs cusa B3auMOoIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU VK2V 3
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananusupyiite, Kakyio paboTy COBEpIIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA VK-2.V.3
BOKPYT HETO.
Kaxk B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux enununax cucteMbl CU MOXXHO U3MEPSITh HAIPSHKEHHOCTh OIMK-2.3.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-7.3.1
65 Kaxkue BeniecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
66 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOJISPHBIMU VK2V 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJIEHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIHAIOB MEXTY YK-2.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKOH €MKOCTBIO OyyT 00a1aTh METAIIINUECKUE
68 [UIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIE pa3aeneHsl cioem napaduna (¢ | YK-2.B.2
=2.5) Tommuuuou 0.5 cm?
Crenaiite BBIBOJI, KAaK U3MEHHUTCS AJIEKTPOEMKOCTbH IJIOCKOTO
69 KOHJIEHCATOpa ¢ KBaJAPAaTHBIMU IIJIACTUHAMMU, €CJIA U3 3THUX IIJIaCTUH VYK-2.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
OnenuTte cuTyanuo: 1Ba KOHAEHCaTOpa OAMHAKoBOM emKocTH 200
70 MK®D coenuHeHbl mapauiebHo. Kak n3aMeHuTCst uX 00111asi eMKOCTb, VK-2.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIlK-2.3.1
73 Kaxk n3menuTcst conpoTuBiieHHE TPOBO/IA, €CIIH €T0 JJIMHA YBEIUYUTCS VK2V 3
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuunraiite MOIIIHOCTD, BBIJIEISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu VK2V |
MIPOTEKAHUU Yepe3 Hero Toka cuiioi 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHYKLIHH. OIIK-1.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? YK-2.3.1
77 Chopmynupyiite 3akoH brno-Capapa-Jlamaca. OIIK-1.3.1




PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE

78 VK-2.V.3
KpYTroBOro BUTKa paaunyca 25 cM ¢ TokoMm 0.5 A.
PaccuuTaiiTe MarHuTHYr0 HHIYKIUIO HA OCU JJINHHOTO COJICHOW1A, YK-2.V.3
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH

& CEepACYHUK C MpOHUIaeMOCThIO | = 100, ecinu Mo HeMy TPOXOJIUT TOK
cuioi 2 A.
PaccuunTaiiTe mI0THOCTh HAMOTKH TOPOU/Ia, HEOOXOIUMYIO, YTOOBI VK-2.V.3

80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €70 OCU
umeno Benuuuny 1 mTi.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIU OHa, YK-2.V.1

81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayknuei 0.5
Tn, ucneiTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYaIUIO: B MATHUTHOE T0JI€ C OAMHAKOBBIMU CKOPOCTSIMHU

82 BJIETAIOT MPOTOH M JIEKTPOH. byayT n otnuyatbes ux tpaekropuu, u | YK-2.B.2
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-2.3.1
[Ipoananuzupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE

34 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM VK2V 3
10 cM HaxonuTcst B MarHuTHOM 1ose ¢ uaaykuuent 50 mTin. OTeer
3anuimmTe B MB.

85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIlK-7.3.1
Ornpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KATYILIKE HHAYKTUBHOCTBIO

88 . . VK-2.V.3
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

%9 [Ipennoxute cmocod u3MepeHus BEIMINHBI MATHUTHOM SHEPTUH, VK2V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

91 HaMpsH>KEHHOCTH AJIEKTPUYECKOTO T0JIs1, MATHUTHOW MHAYKIIUHA 1 YVK-2.3.1
CKOPOCTH BOJIHBI?

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

93 niu B Boze (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopocT cBeta B | YK-2.V.3
JAHHBIX cpefax?
OueHuTe CUTyalMIo: JIyd CBETa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl

94 paBeH 2.4. Bo3M0OXXHO 11, 4TOOBI OTpa)KEHHBIN U TipeoMyIeHHbIN Tyun | YK-2.B.2
OBLIH MepIEHAUKYISpHEI IpyT npyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHs BTOPOH Cpefbl.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-2.3.1

9% OnumuTe, B 4eM pa3indne MEXILY reOMETPUUYECKON U ONITUYECKOM VK2V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
[IpennoxuTe TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON

97 OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo, YK-2.B.2
MBUIbHBIE MTY3BIPH U T.I1.).

08 Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl OMNK-23.1
HAOJIOACHUS JUCTICPCHH.

99 [Ipoananu3upyire, Kakoi HAMOOBIITNI MOPSAIOK CIIEKTPA MOYXKHO VK2V 3

HaOJIr01aTh Ha TU(PPAKIMOHHOM peneTke, eciim oHa uMeeT 500




MITPUXOB HA MUJUIUMETP U €€ 00JTyJaroT CBETOM C JITTHHOM BOJIHBI S00
HM.

100

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

OIIK-1.3.1

101

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3aLMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

YK-2.V.1

Cemectp 3

102

Uto Takoe aOCOTIOTHO YEpHOE TeN0?

OIIK-1.3.1

103

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUU OT HUTU HaKaJIMBAHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OOOCHYiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

VK-2.V.3

104

Pacrnionoxure cienyroomue CieKTpalbHbIE KJIACCHI 3B€3]] B IIOPSAKE
BO3pacTaHus aOCONIIOTHOW TEMIIepaTyphl:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHble,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

YK-2.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

VK-2.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTOodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-2.3.1

108

MoskeT 1 BUIUMOE U3TydeHue BhI3BaTh (HOTOI(PDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxos1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

VYK-2.B.2

109

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI€HOBCKOTO
U3JIy4EHHUS.

VK-2.3.1

110

OO0ObsicHuTe, Kak SHeprust GOTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®DoTOH ¢ MHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. IIpeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BETMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa

BOJIHBI paBHa 2,426 M.

VK-2.B.2

112

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

OIIK-7.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

VK-2.V.3

114

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

116

Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hyTOONBHBIN MY MTPH
MOMNaJIaHiK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

YK-2.V.3

117

KaxoB ¢hu3uvecknii CMbICT BOJTHOBOM (yHKIIUN?

OIIK-1.3.1




118

B gem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-7.3.1

119

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

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

V.

VK-2.V.3

120

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

YK-2.V.1

121

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

YK-2.V.3

122

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

VK-2.V.1

123

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

VK-2.B.2

124

MukpouacTuua 3amnepra B OAHOMEPHON OTEHIIMAIIBHOU IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, KaKk ONpeneanTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOYACTHUILY MaKCUMaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

VK-2.B.2

125

KakuM MokeT ObITh CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-Jlupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

VK-2.3.1

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

YK-2.¥.3

128

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIu B HETO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO MHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTh UHAMUS — 3.

VK-2.B.2

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-7.3.1

130

Jlazep paboTaeT o TpeXypOBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinus E| = -8 5B, sneprus Bo30yxaennoro cocrosiuus E, = -5
5B, sneprus metactabuibpHOro cocrosiuus E;= -5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

VK-2.V.3

131

Yemy paBHa MOJISIpPHAS TEIUIOEMKOCTh TBEPJIOTO TENA, COTTIACHO
KJIacCUYeCKoU Teopun tertoeMkoctu iononra u [1tu?

YK-2.3.1

132

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

YK-2.V.1

133

Kakas gactuna Ha3siBaercs ponoHoM? KakuM KBaHTOBBIM
pacrpeesieHueM OMUChIBAIOTCS ()OHOHBI?

OIIK-2.3.1

Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.

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

Ne i/t

[Tepedyens BonpocoB (3amav) muis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBICHBI B Tabnuie 17.
Ta6muia 17 — [lepederp TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

[lepeuenr TeM nas KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI




No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpyXHOCTH

YK-2.V.3

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)H?:H‘I@CKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITIAAAOIIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OIIK-2.3.1

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Uemy paBHa CyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) V3MeHeHUI0 SHEPTHH CHCTEMBbI

2) Hyumo

3) H3MmeHeHuI0 UMITYIbCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI

YK-2.V.1

Uro npou3oitaér nocne abCOMOTHO HEYIPYTOTo yaapa 4acTHI] MacCaMu
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m ABUTAJIACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUy YaCTHULIE C
Maccou m;.

1) Yactuiiel OyyT ABUTATHCS BIIPABO

2) Enunas yactuna 0yaer ABUTraThbCs BJIE€BO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIIOJIOKHEBIE CTOPOHBI

VYK-2.B.2

UTto nmpoun3oiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJILHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH MIWJIWHIP CIUTIOIINTD B JIUCK?

1) He usmenurcs

2) YBeJau4uTCcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

VYK-2.B.2

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO

OIlK-2.3.1




JABHXCHHA.

1) M=J*
2) e=M/J
3) M=L*w2

4) L =r*p*sina

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0pyya Maccoil m u
paauycar.

7 1) J=m**12 OIIK-1.3.1
2) I =m*r/2
3)J = m**/3
4)J =m*r
Bri6epute ¢gpa3zy, COOTBETCTBYIONIYIO ITEpBOMY 3akoH HproTOHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »
8 1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS VK-2.3.1
2) CyumecTBoBaHMe HHEPUHAJIbHBIX CHCTEM O0TCYETA
3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) ®akT CyIIeCTBOBAaHHUS MPUHIIAIIA OTHOCUTEIBbHOCTH [ anumes
Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:
1) xr*m/c
9 2) H OIIK-1.3.1
3) kr*wm’
4) wm/c?
Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, IBUKEHUE KOTOPOI ONUCHIBAETCA ypaBHEHUEM X = 3cos(2f —
m/4) cm
10 D 12 mic VK-2.V.3
2) 3 wm/c?
3) 7 m/c?
4) 9wm/c?
Bri6epute GpopMyity, onpenensionlyo BeIuuuHy (pa3oBoi CKOPOCTH
BOJIHBI.
11 1) v=o0%*k OIIK-1.3.1
2) v=k*v
3) v=k*A
4) v=m/k
Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,2,3 u 1).
12 1) 3aBucHT OT yOBUIM OTCHIIMATHHON YHEPTHH OIIK-2.3.1
2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW YHEPTUU
3) PaBHa ny.o
4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.
13 Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh OIMK-73.1

(kr*m)/c*?




1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuaa

14

Korna TanrennuanbHOE YCKOPEHHE PaBHO HYIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBUIKEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpalllecHHEM

YK-2.3.1

15

Bri6epute npaBmiibHBIN O0TBET. 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) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

VK-2.V.3

16

Kak BpIuncCIIsIEeTC MOMEHT HHEPLIMM MaTEPUATIbLHON TOUKH?

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

OIIK-2.3.1

17

Kak cooTHOCATCSt MOMEHTBI MHEPLIMU JUCKA J; M IUIUHpA J;;, KOTOPhIE
HMMEIOT paBHbIE MACCHI U PaJINYChI?

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

VK-2.V.1

18

Haiigute oTHOIIEHHE TPOU3BEACHHBIX paboT (A/A,), eciu ABa TUCKa ¢
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBarot u3
COCTOSIHUSI TIOKOSI IO OIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

YK-2.V.3

19

Kaxoit yuéHnslii co3ai crienuanbHyto Teopuro oTHocuTeabHocTH (CTO)?

1) Tamunei
2) JUHIITEeHH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bri6epute ypaBHeHHe, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,1tg2t2+n/6)

OIIK-1.3.1




2) x=0,1cos(2t+m/6)
3) x =S5ctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

21

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHBIE KoJie0aHus, OyeT HaOI01aThCsl pe30HaHC (Mg —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>> w0
2) o>l
3) o=l
4) o <<wl

OIIK-7.3.1

22

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

1) MounspHuas macca
2) CkopocThb

3) Macca

4) MoMeHT uHepuuu

VK-2.3.1

23

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

1) 3amkHyTOM

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

4) HeszamknyTOl

OIIK-2.3.1

24

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHbIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TEINA.

1) Bs3skoro tpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenust

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOM 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 TIEpUOJT KoneOaHuit
MaTeMaTHYeCKOro MasITHUKA, €CIIH JJIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) YBeamuwnrcs B 3 pa3a
2) VYBemuuurcs B 4 pasza

3) VYwmenbmurcs B 2 paza
4) VYwmenbluuTcs B 4 paza

YK-2.V.3

27

Uro nmpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, ecii 00beM HEKOTOPOH Macchl UI€aIbHOTO rasa

VYK-2.B.2




M300apUYECKH YMEHBITWIICS B 2 pa3a?

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

28

OreHuTe, KaKoi ra3 HarpeeTcst OOJBIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIM —
HaxOoJSTCs MPU OAMHAKOBOM TeMIIEpaType M 3aHUMAIOT OJTMHAKOBBIN
o0beM. ['a3bl cxxuMaroTcst anuabaTHUecKu 10 yMEeHbIIECHHS 00bema B 2
pasa.

1) I'a3b1 HAarpeaIUCh OTMHAKOBO

2) OnHoaTOMHBIN HarpeJscs 00JbLIe
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3wl BOOOIIIE HE HATPENHCH

VK-2.B.2

Cemectp 2

29

YKaxuTe siBIeHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOJTH?

1) OrubaHue BOJHAMH MPETATCTBHUIMA

2) HanoxeHue Apyr Ha APyra BOJIH, HAYIIMX OT KOTePEeHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHUE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacrpocTpaHeHus MpU NMepPexoie U3 OAHOU Cpebl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

30

[Tpoananu3upyiiTe, KAKUM JOJDKEH OBITh YTOJ MaIeHUsI CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VK-2.B.2
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O1eHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPa, SCITH
paccTosiHAe MEXAy ero oOKJIaAKaMH yBEJIHUUTh B 9 pa3, a 001acTh
MEXIy OOKJIaKaMH 3aJIUTh TUCTUUTUPOBAHHON BOOM (€ = 81)?

1) VYmenbuutes B 4 pa3
2) VYBemuuurcs B 4 pasza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3

VK-2.B.2

32

Ha3zoBure BemecTBa, KOTOPBIE IPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJSAT PIECKTPUUECKUN TOK?

1) IIpoBonHuKH

2) IlonmynmpoBoIHUKH
3) Ilmaruna

4) JIU3JIeKTPHKH

YK-2.3.1

33

KaK HaHpaBHCHBI CHUJIOBBIC JIMHUHN HaHpH)KeHHOCTI/I
BHGKTpOCTaTI/I‘{eCKOFO IoJisd, CO34aHHOI'O TOUYCYHBIM OTpI/II_IaTeHBHBIM
3apsaom?

OIIK-1.3.1




1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) K3apsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTPEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia POTUB YaCOBOM CTPEIKU

34

B xakux equnuiax B cuctreme CU naMepseTcs: moTeHuan
AJIEKTPUYECKOTO MOJIs?

1) Am
2) B/™m
3) B

4) A*m

OIIK-2.3.1

35

MookeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOTO 3apsiia’

1) Moxer

2) Her, He MOXKeT

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

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

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

2) Pabore cui1 moJis Mo nepeMeieHuI0 eTHHUYHOI 0
MOJIOKUTEJIBHOI0 3apAAa U3 JAHHON TOYKHU 10JI B
0eCKOHEYHOCTh

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

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

OIIK-7.3.1

37

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

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

OIIK-2.3.1

38

OneHure oNTUYECKYIO JJIMHY ITyTH L 13 0AHOM TOYKHU B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L M3 OIHOM TOYKH B APYT'yIO COCTABUT. ..

I) 5m
2) 6™
3) Tm
4) 11wm

VYK-2.B.2

39

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

OIIK-1.3.1




1) T'mcrepesucom

2) KospuutusHoii cuinoit
3) Ilonspusanueit

4) MarHuToABMXKYILIEN CUIIOMN

40

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

1) OxpyxHOCTBH
2) Ipsmas
3) Osanoun
4) DOnmunc

VK-2.V.1

41

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

YCcTaHOBHTE COOTBETCTBUE MEXKITy MAaTEepHAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOIHOCTBIO:

Marepuan DneKkTponpoBoaHOCTH (G, 1/(OM-cm)
A) Merann 1)>10"-10"

b) [MonympoBogHUK 2)10"°-10°

B) JIM9IIeKTPUK 3) 10* - 10°

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

OIIK-2.3.1

43

OHGHI/ITC, KaK COOTHOCATCA YTJIbI HIAJACHUA O U OTpa’KEHUA (p CBETA.

) a>>¢
2) a>¢
3) a=¢
4) a<o

YK-2.3.1

44

[Ipoananu3upyiite, ueMy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHHUS
Cpeabl C TUAIIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17

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

4) 1/16

YK-2.V.3

45

I[JIH O6’b$ICHeHI/ISI KaKoOT'O ABJICHUSA MOXKET 6BITI> HCIIOJIb30BAaH NPUHIUIL
I'toiirenca-®penens?

1) KorepeHTtHOCTB

2) Mudpakuus

3) Tonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJTu3M

OIIK-1.3.1

46

IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas penieTka coaepkuT 200 mMTPUXOB HA MIJLTUMETP.

YK-2.V.1




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

47

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

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

4 0

YK-2.V.3

48

Haitngure npaBriibHOE HA3BaHUE JJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyknus

4) 3apsn

OIIK-1.3.1

49

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

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHanbHO KBaapaTy

4) He 3aBucur

YK-2.V.3

50

Onenure, Kak U3MEHUTCSI CHUJIA SJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YwMenpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3zmeHUTCA

VYK-2.B.2

51

qTO n3 nepeqncneHHoro SABIISICTCS OCOGCHHOCTLIO CHUJIOBBIX JII/IHI/Iﬁ
MAarHUTHOT'O IOJIs?

1) CujoBble TMHMHA MATHUTHOTO MOJISA BCEr/1a 3aMKHYTbIe

2) Mar HUTHBIC CUJIOBLIC JIMHUM HAYWNHAKOTCA HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA 3JIEKTPUUECKHUX 3apsiiax

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

4) MarsuTHbI€ CHJIOBbIE IMHUHM HAYWHAIOTCS ¥ 3aKaHUYUBAIOTCS Ha
AIEKTPUICCKUX 3apsiax

VK-2.3.1

52

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

1) OxkpyXHOCTBH

VK-2.B.2




2) IlapaGona
3) TunepOona
4) Cnupansb

53

Ornenute cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT CO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

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

VK-2.B.2

54

PaccuuTaiite nokasarenb IpeIoMIICHHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4y 22

YK-2.V.1

55

Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TMOJIsIpU3aTOpa U
aHasinzaropa. IIpu npoxokKaeHN CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

VK-2.V.3

56

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

1) YBeauuwutcs B 2 pa3a
2) VYBemuuutcs B 9 pas

3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

VK-2.V.3

Cemectp 3

57

YKa}KI/ITe, KaKo€e TEJIO ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jy4eHne
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue

3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wzny4aeT B BUAMMOM JHAMIa30HE

OIIK-1.3.1

58

VY Kakoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?

1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

YK-2.3.1

59

OHGHI/ITC, BO CKOJIBKO pa3 yBCINYHIIACh SHCPICTUYCCKASA CBETUMOCTD

YK-2.B.2




a0COJTIIOTHO 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

60

BriGepure, kakas popmyiia HanGoJiee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

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

4) ®opmyna Panes-JlxuHca

OIIK-2.3.1

61

Kakoe n3nydenue siBjisieTcsi paBHOBECHBIM?

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

2) TerioBOE H3JIy4YeHHUE

3) JlazepHoe n3aydeHHE B BUIMMOM U HH(PPAKPACHOM JHaIia30Hax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-1.3.1

62

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MAaKCHMyMa
M3ITy4aTeNbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33TaHHOM
aOCOJTIOTHOM TeMIlepaType.

1) 3akon Credana-bonpiivana
2) IlepBrIii 3ax0H Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-7.3.1

63

Yxkaxkute Gopmyiy, ONpeesIoNy0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-2.3.1
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[Ipoananu3upyite, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) YMenbmaercst

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINUUBACTCS

3) CHavaisia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHayaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

VK-2.V.3

65

IIpoananusupyire, 4TO MPOUZONAECT C KHHETUYECKON SHEPTUeh
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUYUTh €I0 MHTEHCUBHOCTH B 2 pasa?

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

4) YBenmuuutcs B 2 pasza

YK-2.V.3

66

OneHuTe BETUUMHY KpacHO# rpanuilsl porodddexra (B reprax) st

VK-2.B.2




KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katoja 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

67

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

1) IlpsMo mponopruoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1

68

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

1) ®otosddexT Bo3MOKEH, €CITU KaTOJ| HArPEeTh 10 TeMIiepatrypsl 347
K

2) He Oyaer

3) dororddexT BO3MOKEH, €CIIH TOTOJIHUTEIHLHO MPUIIOXKHUTH K
IUTACTUHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

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

VK-2.V.3

69

OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Dueprumn 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) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI1 JUANA30H U raMMa-u3J1y4YeHue

VK-2.V.3

71

Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss POTOTOK. Y CIOBHE: SHEPTHS
¢oToHOB paBHa 6.5 3B, a (OTOKATO] U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B

VK-2.B.2




2)9B
3)6.5B
42.5B

72

OueHnure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, MaIat0IIEr0
MEePIEeHIUKYISAPHO UICAITbHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIICHIUKYISPHO UJI€aTbHO YEPHOI
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

VYK-2.B.2

73

Kakum 06pazom umnyinbsc (oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) HMmnynsc npsMo NponopLUOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHbBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii 0651acTu cekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

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

OIIK-2.3.1

75

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

1) UHTEeHCHMBHOCTH CBETA He 3aBUCUT OT IUIOTHOCTH MOTOKA
(¢oToHOB M MX IHEPTUU

2) CBeT MOXKET U3JIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUHUSMHU — KBAHTAMH

3) KaxkxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTEMa, COOTBETCTBYET ONPE/ICIIEHHBIN YPOBEHb SHEPTHH

4) 151 9acTUIIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC

VK-2.V.3

76

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

1) YrTBepxaeHue 0 cymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUH
M3JTy4aeMOT0 WUJIU MOIJIONIAeMOr0 KBaHTa CBETa

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

4) ATOM COCTOUT U3 MOJOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUILATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1

77

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

1) ITornomars ¥ U3/1y4aTh JUIIb HEKOTOPBIH TUCKPETHBIN Ha0op

OIIK-7.3.1




3HAYEHHU I IHEPTrUHU

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats b0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIHA
JTMCKPETHBIN HAOOp 3HAYCHUI SHEPTUU

Ykaxure, K KAKOMY THANa30HY U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbmepa B atome BOAOpOAA.

78 1) TemnoBoe U3NIy4eHHE OIIK-2.3.1
2) PeHTreHoBckoe M3IydeHUE
3) TI'amma u3ayueHue
4) Buaumpblii cBeT
[Mpoananu3upyiiTe, KaKk ©3MEHUIACHh SHEPTUs aTOMa BOJOPOA MPU
M3Iy4eHIH UM (QOTOHA ¢ JUIMHOM BOJHEL A = 4.86%107 M.
79 1) VYBenuuunace Ha 4.86 3B VK-2.V.1
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennuumnach Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
3B). JlaHO: 371eKTpOH B aTOME Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/]Ie IPOU3OIILIO U3TydeHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
80 YK-2.B.2
1) 0,45B
2) 1,95B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns:
1) JIro0bie MUKPOYACTHIIBI HAPSAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM He MOKET CoJiepKaTh OoJiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
81 | OIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIEMbIX HA00POM OIIK-1.3.1
YeThIPeX KBAHTOBBIX YHCET
3) OHOBPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAEeTCsl U MOTJIOMAETCS] HE HENIPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
BriGepure yTBepxkaeHue, Hauboee MpaBUIbLHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) MukpouyacTuibl MOTYT NPOSIBJASTH BOJTHOBBIE CBOIiCTBa OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY xaxmoi 4acTUIIbI CYIIECTBYET aHTHYACTHIIA
4) Slnpo aToMa COCTOUT U3 KBapKOB
Paccuuraiite 1uiMHy BOIHBI 1e bpoiliid U1 SJIEKTPOHA, ABUKYILEr0Cs CO
g3 | CKOPOCTBIO 3.6 km/c. Macca snextpona m, = 9,1%10°" kr, 3apsin VK2V 3

sneKTpoHa g = —1,6¥107"° Ko,




1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkm

84

YKaKUTE KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOKET IPHHUMATh
MAaroHuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

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

OIIK-1.3.1

85

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

1) DHeprernyeckue ypoBHHU JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1

86

yKa)KI/ITe, 4To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

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

4) DHepreTudyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-7.3.1

87

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

1)Oinmeitna u ge Xaaca
2) lllTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VK-2.3.1

88

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

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI

2) Ilpou3sBeneHue BOJTHOBOM (PYHKIMHM HA KOMILJIEKCHO-
conpsizKeHHOe BbIPa:KeHHe PABHO NJIOTHOCTH BEPOSITHOCTH
00HApYKEeHUS YACTUIIbI.

3) BonnHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JTMHE BOJHBI J1E
Bpoiins

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

OIIK-1.3.1

90

Bribepure BepHy0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH

OIIK-1.3.1




[eiizenbepra:

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

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYECKH HEHUTPAJbHbBIE YACTHUIIBI.

3) Bce yacTHIBI € NOJYLEJIBIM CIIMHOM.

4) DnexTpUUyeCcKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kak HazpiBaeTcs TBepO€ TeNO, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHOM 30HbI BEJIMKA 110 CPABHEHHUIO C SHEPIUEN TEIJIOBOTO
JIBYKCHMA?

1) IIpoBomHuk

2) JAumdjiekTpuk

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-7.3.1

93

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

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

OIIK-1.3.1

94

Kakas BHecHCTEMHas! €MHAIA UCTIONIB3YETCS ISl H3MEPEHUS SHEPTUU
MUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.1

95

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENETIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW YHEprueu?

1) Dueprus mpsMo MPOMOPIIMOHATIEHA BpEMEHHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 00Jib1IE HEONPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeolpeaeeHHOCTh BpeMeHH!

VK-2.B.2

96

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca IeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIENYET, PYKOBOACTBYSACH COOTHOLICHUSIMHA HEOPEACIICHHOCTEN
Ieiizendepra.

YK-2.V.1




1) Bpewmst )Ku3HM U SHEPTHS DJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEIEIIEHHOCTD

2) KoopauHara X 3JIEKTPOHA He MOKeT OBITh oIpeesieHa ¢
BBICOKOM TOYHOCTHIO

3) Bce koopanHaThI AIEKTPOHA MOJTHOCTHIO HEONIPEACICHHbBIE

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OIIpEEIIEHHOE 3HAUEHUE

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

97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-2.3.1
2) MertacTtabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BoIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS NIPU

98 IPOXOKACHUU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-7.3.1

3) B HaxoxIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKAaX IPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxo:KIeHuH MUKPOYACTHIIBI Yepe3 NOTeHIHAJIbHBII 0apbep,

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

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

99 | 1) DnexTponsl OIIK-1.3.1
2) IIpoTtonbl

3) DJIeKTPOHBI U ABIPKH
4) Hownsl

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

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yKa3zaHUs Ui OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.




OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuaja — JIOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[limaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEINISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TPO(PECCHOHATHLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

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

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaocTaBiICHMS JEKIIMOHHOIO0 MaTepuaia;

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

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mpolecca, 3aKII0YaroNIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB IMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHue, yriayOJleHHue, pacllupeHre M JAeTaiu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

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

— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JIHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0OyueHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

3amaHre K BBITIOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS IMPENOJaBaTeIeM B Hadaje
3aHSTHS B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl IPAKTHYECKUX PadOT MPHUBEACHBI B Ta0MI. 5
JTAHHOW MPOrpaMMBl.




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

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

1. Mexanuka. Konebanuss u Bosnbl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CII6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aungpees, ..
Kosanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAII, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKOH paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COJepkKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpEnojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHE MAaTEPUaJbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1ab0OpaTOpHBIX pabOT OOyYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKOM YacTe U KOHTPOJbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCHUIUIMHBI, OMNpEeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JJaHHOW AUCIUIUIMHBL,

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEeH BBINOJIHUTH OMpelesieHHoe 4Hciio jadopaTopHbeix pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

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

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITH CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TocoOueM; (amwuivs, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W NTaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO NAETCs Ha TIOIUCH MPETOIaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHWE CJIEAYIoMIeH J1abopaTOpHOU pabOTHI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DOKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:




1. Iens paboThl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
IIEPETNNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

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

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJATCS 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 IPUBOAUTh HE HYXKHO.
@opmMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NPHUBEAEHBI BCE U3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kaxa0il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpemnHoCTe.

B ostom pa3nmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHdeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCICHAN IO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANWCAaHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIO C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTeNbHO
BBINOJIHAIOTCS. HA MHJUIMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeJIMYMHA M B KaKUX €AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECECHBI TOJIBKO Y3JIbl KOOPAWHATHOW CeTKU. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIHMCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO OZHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moWaer
peyb HUXKE).

8. OxoHUaTeIbHBIC PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUUHBI, U C KAKUMHU [TOTPEIIHOCTSIMH.



Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TabuIMYHOE 3HAYEHME M3MEPEHHOM BEIMYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTAThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe cTaBUIOCH LIEIbIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CTHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmileHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeTonuveckie yKazaHHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

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

3. BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBsckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YuebHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsukoga, I'.B. Tepemenko. CIIOI'YAIIL 2019. 118 c.

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

11.4. Meronuueckue yka3aHus IJisi 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.

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

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



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

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

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

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCTIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO/a OCBOCHUS
JUCITUTUTAHBL.

Texymmii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOyyaroluiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUSATHSA,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoibHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJI OLEHKY B 0Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaroIIerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
WHUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbrathl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUpPOBAaHUE B cHUCTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHON
aTTeCTalHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl — HpEIyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY.



B teuenue cemectpa cTyAeHTY HE0OX0aUMO caaTh He MeHee 50% rabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAaHAAPTHBIX TBOPYECKHUX 3aAaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLUU «IIPOJABHHYTHIN». Komnerenuuu
chopmMupoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenimu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeEHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHblity. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IEepeYeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBl Bce J1a0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu MoAroToBKe K CECCHM ClIEAYyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)</Ibli JIEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa3oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
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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