MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

1.3.H., Ipod.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

B.B. Okpenuios

(MHUIMABL, (aMIIHs)

(moxucs)

« 22 » wwoHa 2023 T.

PABOYAA ITPOTPAMMA JJUCLHUITJINHBI

«Du3uKay
(HanmeHOBaHUE JUCIIMILTAHBI)

Ko HanmpaBieHust moAroTOBKuU/
CHEINAIbHOCTHA

27.03.01

HaumenoBanue HaIpaBJICHUA

CranpapTuzanus 1 METPOIOTUs
MMOATOTOBKH/ CIEHATILHOCTH

Haumenosanue
[{udpoBast METPOTIOTHUS U CTAHJAPTU3AIHS
HaIpPaBJIEHHOCTU
®dopma 00yueHUs 3a04Has

Cankr-IlerepOypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 7 S 12.06.2023 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023 A.B. KonbiibIi0B

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

OrtBerctBeHHbIN 32 OIT BO 27.03.01(02)

JIOIL., K.T.H, A 22062023 H.1O. Edpemon

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) £ (mmoxmuce, fata) (MHUDHATEL, (haMIIIHs)

3amecturens qupekropa nacturyra @IITU no metoanueckoii pabore

JIOIL., K.b.-M.H. /) 22.06.2023 10.A. Hosukosa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (_7{ ﬁm;{nncr,, nara) (MHULHATEL, (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 OTPAHUYEHUIY,;

OIIK-1 «Criocoben aHamu3upoBaTh 3aa4u MpodhecCuoOHaTBHOM JACSITEIIPHOCTH Ha OCHOBE
MIOJIOKEHUH, 3aKOHOB M METOZIOB B OOJIACTH €CTECTBEHHBIX HAyK U MAaTEeMaTUKN»;

OIIK-2 «Cmnocoben ¢opMyaupoBaTh 3agadyd MPO(PECCHOHAIBHONW JeATEeILHOCTH Ha
OCHOBE 3HaHUH NMPO(PUIBHBIX PA3/IEIOB MATEMAaTUYECKIX U €CTECTBEHHO-HAYYHBIX JUCLUIUIAH;

OIIK-7 «CnocobeH OCyImeCTBIATh IMOCTAHOBKY W BBIMOJHEHATH AKCIIEPUMEHTHI I10
IPOBEPKE KOPPEKTHOCTH M HPPEKTUBHOCTH HAY4YHO OOOCHOBAHHBIX pEIICHHH B 00JIaCTH
CTaHJapTU3aLUU U METPOJIOTUYECKOTO 00ECTICUSHUSI.

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

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

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

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

SA3bIK 00y4YeHUS 110 AUCIUTUITMHE «PYCCKHUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

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

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

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

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

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

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

CIIOCOOBI UX " "
KOMIIETEHITUH abTepHATUBHBIC BAPUAHTHI JICHCTBUI C

pEIICHUs, UCXOIS U3
[EJTbI0 BRIOOpA ONTUMAJIBHBIX CIIOCO00B

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

C€CTCCTBCHHBIX HAYK
U MaTEMAaTUuKU

OIIK-2 Cnocoben

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

pa3zenos




MaTeMaTHYECCKUX U
€CTEeCTBEHHO-
Hay4YHBIX
JHUCIUATLINH

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

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

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

IMpU U3YUCHUU CIICAYIOIIUX AUCIUITIIAH:

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

— «Marematuka. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA).

3HaHuUs, TOJYYECHHbIE NPH HM3YUYCHUHM MaTepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TaK U MOTYT UCIIOJIb30BATHCS MPHU U3YYEHNUN JPYTUX TACLUILIAH:

— «Mertponorus. O0miast TeOpusi USMEPEHUI»;

— «Metposnorusi. ObecrnieueHre eTMHCTBA H3MEPEHUY;

— «MarepuanoBeeHIEY;
— «MexaHukay;

— «ONEeKTPOTEXHUKAY;

— «DJIEKTPOHUKAY.

3. O0BeM u TPYyIOEMKOCTD JTACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI O AUCLUILIMHE (M paclpeAeIeHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 48 16 16 16
B TOM YHCJIE:
nexumw (JI), (gac) 24 8 8 8
npaktudeckue/cemunapckue 3anarus (113), 12 4 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 12 4 4 4




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

HK3aMeH, (4Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUIA SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
PaBIIeJIBI, TEMbI JUCHUIIIIUHBI U UX prﬂOGMKOCTB HpI/IBeI[eHI:I B Ta6JII/II_I€ 3

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYTOEMKOCTh

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

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCS B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

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

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3znen 1. Mexanuka.
Kunemartuka nBukeHust MmarepuaibHoOM TOUKU. [1yTh 1
nepemerenne. Ckopocts U yckopenue. HopmaiibHoe 1




KacaresbHOe yckopeHus. [loctynaTenbHoe U BpamareabHoe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUabHOM
TOYKHU. CBSI3b IMHENHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeJIbHOM JIBHIKEHHH.

NuepumnanbHbie cuctembl oTcuera. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH JUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHOW TOUKU. HemHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLMH. 3aKOH COXpaHEHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckas paboTa U MOIIHOCTh. KMHeTHUYEeCKast YHEprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MEXYy MOTEHUUATBHON YHEPTrUeH U moJjieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJAOTO TeJIa OTHOCUTEIHHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaaTeIbHOTO
JIBUKEHUS TBepIoro tena. Kunernueckas sueprust
Bpallaronierocs TBepaoro tena. [locrynaTel cnenuaibHOM
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIlEHUE JITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOW MeXaHUKH. MHTepBail, ero
MHBAapUaHTHOCTb. PensaTuBucTckuil ummnyiabc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AUHAMUKH. KuHeTnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBa3b Macchl 1 SHEPTUH. CBSA3b MEXKIY SJHEPTUEH U UMITYJILCOM
YaCTHIIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

["apmoHMYEeCKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKil MasiTHUK, QU3NYECKUI MasITHUK, KoJeOaHus
MOJT IUCTBHEM YIIpyro# cuibl). CrokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue koyebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunemartrka BOTHOBBIX MPOIIECCOB (IJIOCKHE U c(hepruaecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oneprus BoiHbI. [IoTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosgas BosiHa. 3ByK. OCHOBHBIE XapaKTEpUCTUKU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaas pusnka.

TepMoauHaMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHkMM coctosaHus. Buytpennss sneprusi. Konnuectso
TernoTel. PaboTa Tena npu u3meHenuu ero oorema. Ileproe
HayaJlo TEpMOJMHAMUKU. Temneparypa U BHyTPEHHSS SHEPTUs
KaK QYHKIHS COCTOSIHUS. TermnoeMKocTh. DHTponus. Bropoe u
TpeThe Havyajia TepMoanHaMuKU. Teopemsl KapHo. 3akoH
BO3pAaCTaHus SHTPOMIHH.

WneanbHblil ra3 (ypaBHEHUE COCTOSIHUSI, BHYTPEHHSSI SHEPT U,
TEIUIOEMKOCTH, YpaBHEHHE afqrabaTel, paboTa Mpu pa3IuIHbIX
npoiieccax, 3HTpornus ). CKOpOCTH TEIIOBOTO JTBUKEHUS
Mosiekynl. Cpeassist KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE

ypaBHEHHE KMHETUYECKOW TEOpUH UACATbHBIX Ta30B.




Pacnpenenenue bonbimana.

Pa3nen 4.

DIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpocrarnueckoe nosie. HanpsskeHHOCTD
3JEKTpOCTaTHYECKOro nojs. IIpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cuit 31eKTpocTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMANTBEHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpsxeHHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJIA,
CBs3b MEXAy HUMHU. Teopema ['aycca 1iis 31eKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
manekTpuKkoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBbIE 3apsabl. JlusnekTprudeckas BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca asis 37E€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NpOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrus CUCTEMBI AIEKTPUUECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoAHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJI. DIEKTPUUECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-Jlenna B
WHTerpaibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Maruerusm.

3akon buo-Casapa-Jlannaca. [1one conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarouTHoe 1osje B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[naMarHeTMku, napamMarHeTuKy, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMU BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKuus.
B3aumuas nanykius. O6beMHast TUIOTHOCTh SHEPTUU
MarHuTHoro nois. CucrteMa ypaBHeHu MakcBesia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Onruka.

[Inockre MOHOXpPOMAaTUYECKHUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMAarHUTHHIX BOJIH. BekTop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. atepdepeHius.
Mertoap! HabmoneHus nHTepdepenun cBeta. Audpakius
ceera. [Ipunuun I'rolirenca-®penens. ucnepcus ceera.
Hudpakuuonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBas ontuka.

Tennopoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs: aOCOIIOTHO YEPHOTO Tea. YIIbTpaduoneToBas
karactpoda. KBantoBas rumoresa u popmyma [Inanka.
Kganrosas ontuka. ®otosddext, onbiTel CToneroBa. @OTOHEI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU ayanu3M. DddexT
Komnrona.

Pa3nen 8.

KBanToBasi MexaHuKa.
Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoii




nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJH Je bpois.
[Tpunnun Heonpenenennoctu I eitzendepra. Bonnosas
GyHKIIHS, €e OCHOBHBIE CBOMCTBa. OnepaTtopsl (PU3NIECKUX
BENTMYUH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CeoOonHas yactuia. Yacruia B 0eCKOHEUHOM
noreHuuranbHou sime. KBanTtoBeril ocuusisitop. Hynesas
SHEprus, HyJeBble Koyebanus. [IpoxoxkaeHne YacTHITHI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN P deKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTaIbHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTHI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit Tepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHil. DepMHUOHBI U OO30HBI.
CummeTrpus BOJTHOBOU (DYHKIIMU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
punnun [Taynu. O0bscHEeHNE TEPUOANIECKON CUCTEMBI
snemenToB .. Menaeneena.

DHepreTudecKkuil CneKTp aToMOB U MojeKy. Ilpupona
XAMHYECKOU CBSI3H.

Pazmen 9.

CraTncruyeckas QpU3NKa.

Cratuctuueckuid Mmetos1. ®a3zoBoe MPOCTPAHCTBO.
Pacripenenenne ['m66ca. CtaTrcTHUECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUYECKOE OMMMCAHUE
KBaHTOBOM CHCTEMBI, Pa3Indre MeX/ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boisiimana. KBanToBbie
cratuctuku @epmu-Jupaka u boze-OliHireitna. CpaBHeHHE
pPa3JIMYHBIX CTATUCTUK.

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

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

U3 Hux No
®opmbl .
No | Tembl mpakTUUECKUX IPAKTHYCCKIX TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeia
/11 3aHATHHN p o (dac) MOJATOTOBKH, | JUCIIMII
3aHATUH
(dac) JIMHBI
Cemectp 1
1 Kunematuka u Penrtenue 3anau 2 1
IUHAMAKA
a0COFOTHO TBEPIIOTO
Tena
2 Kunemaruka u Pemenue 3agaq 1 2
NUHAMHKA KOJeOaHUHI
3 MounexkyispHo- Pewenne 3anau 1 3
KHHETHYECKast TCOPUS




Cemectp 2

4 Hanpspoxkennocts u Pemenue 3agag 2 4
MOTEHIIUAT
DIIEKTPOCTATUIECKOTO
TOJIS
5 Nunykius Penrenue 3anau 1 5
MarHUTHOTO TIOJIS.
Cubl B MAarHUTHBIX
TIOJISIX
6 WNuTrepdepennus, Pemienue 3amau 1 6
nudpakmus,
MOJIIPU3AIUS
Cemectp 3
7 O¢ddext KomnroHa, Pewienue 3amau 2 7
cBoiicTBa (HOTOHOB
8 AToM Bogopoa. Pewienue 3amau 1 8
IToctynatel bopa
9 KBanToBas Pewienue 3amau 1 9
CTaTHCTHKA
Bcero 12
4.4. JlaGopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue nabopatopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasieina
n/m (gac) MOJATOTOBKH, | AMCIIMII
(gac) JIUHBI
Cewmectp 1
1 | Mastauk MakcBeria 2 1
2 | MaTtemaTu4eckuii 1 000POTHBIN MasSTHUKH 1 2
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IyXE 1 3
Cemectp 2
4 | OnpeneneHre MEKTPOSMKOCTH KOHACHCATOpa 2 4
5 | Onpenenenre ropu30HTaIbHON 1 5
COCTaBJISIONICH HAMPSKEHHOCTH MarHUTHOTO
ToJIst 3eMiIu
6 | Komsa HeroTona 1 6
Cemectp 3
7 | TlpoBepka 3aKOHOB TEIIJIOBOTO M3Ty4CHUS 2 7
8 | Ompenenenue MOTEHIUAIOB BO30YKACHUS 1 8
aTOMOB
9 | M3yyeHue cieKTpa aTomMa BOJIOpoia 1 9
Bcero 12

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO




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

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

B cCaMOCTOSTENBHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac qac
1 2 3 4 5
W3ydeHre TeopeTHuecKoro MaTepuania 99 30 30 39
nuctuiiuabl (TO)
[TonroroBka K TeKyIIieMy KOHTPOJIIO 99 30 30 39
ycneBaemoctu (TKY)
KouTtposbabie paboTsl 3a09anKoB (KP3) 96 29 29 38
IToaroroBka kK IpOMEKyTOUYHON 99 30 30 39
arrectaruu (ITA)
Beero: | 393 119 119 155

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUarOIUXCsl O JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENILHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpHUBEIEH B TabauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

Mudp/
URL anpec

bubnmuorpaduueckas ccpuika

KommyectBo
HK3EMILISIPOB B
Oubmorexe
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)

53
T76

Kypc dusuku: yuedbnoe nmocodue /
T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Boiciiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
C12

Kypc ¢usuku: yaueGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
KJaccuueckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit dusuku: yaebnoe
nocobue: B 3 1./ U. B. CaBennes.
- 9-e u3n. - CII6.: Jlans, 2007 -

93




(Kiaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJIaCCUYECKHE YUECOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

53
Cl12

Kypc o6meit ¢pusuku: yueOHOE
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e w31, crep. - CII6.: Jlansb. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yuyeonukn). T. 2:
DNEKTPUYECTBO U MaTHETHU3M.
Bonanel. Onrtuka. - 2007. - 496 c.:
puc., Tadu. - ISBN 978-5-8114-
0631-9

87

53
C12

Kypc ob6eit pusuku: yuedHOE
nocobue: B 3 1./ U. B. CaBenbes.
- 8-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanrtoBas ontuka. AToMHast
¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO SA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

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

121

534
n83

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

71

53
n83

®usnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537

OnektpomarietusM: OCHOBHBIE

64




n83

3aKoHBI: yuebHoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmatiur, 2002. - 319 ¢. - ISBN
5-93208-109-0

530.1
n83

KBanroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: duzmariur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

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

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

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6HOe nocodue: B 3
tomax / . B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlanb, [6. r.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka tBEpAOro rena. Pusuka
aTOMHOTO Si/Ipa U 3JIEMEHTAPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc o6mieit husuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
it 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo FOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OIITUKA, KBAHTOBAs (PH3MUKa:
yueOHuK i 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CoiupuH. - 2-e uza. -Mocksa:
N3patensctBo FOpaiit, 2019. -
441 c.

https://znanium.com/catalog/
product/470189

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 1:




Mexanuka / CuByxusn J1.B., - 6-¢
u3a., crep. - MockBa:
OU3MATIIAT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 2:
TepmoauHaMUKa U MOJIEKYJIIpHAsT
¢usuka / Cusyxun J1.B., - 6-¢
u3a., crep. - Mockaa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
Onektpuuectso / CuByxun J1.B., -
6-e u3a., crep. - Mockaa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 CazoHoB, A. b. flnepnas ¢puzuka
: yuebHOe nocodue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u

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

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yaeOHoe mocodue Jisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOMI cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTh «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y crexu

¢u3nueckux Hayk», U3NYeCKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BepcUs )KypHalia «3a HayKy»

https://openedu.ru/ Oo6pazoBarenbHas miaTdopma «OTKPBITOE
o0paszoBaHHE»




https://fizikaguap.ru/ OO6pazoBarenbHbIN pecypc Kadenpsl
busuku ['VAII

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIEYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEILHOTO MpOoIiecca MO AUCIUITITHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0muiel2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 VYyeOHast ayIuTOpHs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Cankr-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
TPYNIOBBIX U MHANBUYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEMHUHAPCKOT0 TUIIA, Ja00OPaTOPHBIX 3aHATHI, TPYITIOBBIX U [TerepOypr, yim.
VHJUBHUYAJIbHBIX KOHCYJIBTALUMI, TEKYILIETO KOHTPOJIS U Tacremno, 1. 15,
MPOMEKYTOYHOM aTTECTALUH. aynutopust Ne31-048

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3UUECKUX
n3MepeHuil (31EeKTpOHHBIN 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 ayuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne32-01

VYuebHas ayIuTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHH CEMMHAPCKOT0 THIIA,
IPYNIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BojH, 4./ [udpaknronnas pemeTka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius minockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],

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




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

7 | YuebHasa ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuanu3upoBaHHas MeOeNb; TEXHUUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
uH(popManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeAcTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS INPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecraiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJaronuMHCca NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tabymie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IMpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
S-OabHas IIKajIa PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

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

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U ApTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMAM3HUPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yyJaronuics TBEPI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITUH.

<«XOPOLLIO
«BAYTCHO»




O;[_eéz(;i zgﬁifn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN H HETOYHOCTH;
(YHOBICTBOPUTEIBHOY | _ ponpirpiBaer 3aTpyJHEHUS B TMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
(GAITCHO» HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;
— YaCTUYHO BJIAJICET CHCTEMON CIeIMATU3UPOBAHHBIX MMOHSITHA.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;
(EEYIONICTBODHTRIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIHUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMOTpeHHH MPoOIeM B KOHKPETHOM HAIPaBJICHUY; 3
— UCTIBITHIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HEe MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He GopMyIHpPYET BHIBOAOB U 0000ILIECHHIA.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne i/m [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHANKATOpa
Cemectp 1
1 Urto n3ydaer KuHeMaTHka? OIIK-1.3.1
2 Uto Takoe MarepualibHas TOYKA? YK-2.3.1
Teno IBUKETCS U3 COCTOSTHUS TIOKOS ¢ TAHT€HIIUAJIBHBIM YCKOPEHUEM
3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure VYK-2.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.
4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-13.1
ycKkopeHue? o
5 Uto Takoe aOCOIOTHO TBEPAOE TENO? YK-2.3.1
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:
6 abcomoTtHO TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre VK2V 1
IpUMep, B KOTOPOM OJIHO U TO K€ TEJIO BBHICTYIAET B KaUeCTBE
MaTtepuaiabHoi Touku U ATT.
7 Haiinute CBA3b MEAKIY JIMHEHHOM U YTJIOBOM CKOPOCTHIO VK2V 3
MaTepUaIbHOU TOUKH.
[Ipoananu3upyiite XapakTep NPSAMOJIMHEIHOTO JBHKEHUS TeJla 10
3 U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh VK2V 3
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTE TpUMEHEHUE T
3aKOHOB, UCIIOJb3YEMBIX JJIsl PELICHMS 3a1aUu.
9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-1.3.1
10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUIIbI, OCHOBAHHBIHN Ha VK231
TpeTbeM 3aKoHe HproTOHA. o
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TEIa OT
11 OIIK-1.3.1
€ro Macchl?
[IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA
12 YK-2.V.1
Hsrorona.
KameHb JIe:)kUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak
13 WU3MEHUTCS CUJIA 1aBJICHUs KaMHs Ha JTHO, €CIIU CBEPXY HAJIUTh VYK-2.B.2
KepOoCHH (KepOCHH HEe cMeIuBaeTcs ¢ Booi)? O0oCHYyHTe CBOM




OTBET.

HazoBwure, kakoii u3 3akoHoB Kemnsepa ycranasnuBaet ¢popmy

14 OIIK-2.3.1
TPACKTOPHUH IUIAHET.
OueHute 3aBUCUMOCTb CHUJIbl BCEMUPHOTO TATOTEHUSI OT MaccChl
B3aUMOJICCTBYIOIINX TEJ M PacCTOSHUS MeX Ty HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CWJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy VYK-2.B.2
OJIHOTO M3 TEJI YBEIUYUTH BABOE, & PACCTOSIHUE MEXTY TEIAMH —
YMEHBIIUTH B JIBa pa3a.

16 Kaxkas pu3nyeckasi BenmuunHa Ha3bIBACTCSI UMITYJIHCOM Tejia? OIIK-1.3.1

17 ChopmynupyiiTe, pu KaKUX YCIOBUSX BBIMOTHIETCS 3aKOH OIMK-2.3.1
COXPaHEHHUs UMITYJIbCA.

18 Kakast ¢pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-7.3.1
CpaBHHTE 3aMIMCH OCHOBHOT'O 3aKOHA IMHAMUKU JJIs MOCTYMATEIbHOTO

19 Y BpaIllaTeJIbHOTO ABWKEHUSA. HailinuTe B3auMOCBSI3H MEXY STUMHU VK-2.V.1
3aKOHAMU.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakas ¢pu3nyeckast BearunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-7.3.1

23 OO0bsicHUTE, TOUEMY [IEHTPOCTPEMUTENbHAS CHJIA IPU BPAILIEHUH TI0 VK2V 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. VK2V 3
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4n.

25 B uem cocTout paznuuue Mexay KOHCEpBATUBHBIMU U VK2V 3
HEKOHCEPBATUBHBIMU CHJIAMU?
Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH

26 HEHArPYKEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? VK-2.B.2
OO6ocHyiiTe CBOIl OTBET.

27 Uto Takoe noreHuuraibHas dueprua’? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

78 OO0mbscHuTeE, HMEET JIi CMBICI H3MEpeHHE a0CONFOTHOTO 3HAUCHUS VK231
MOTEHIMATIBHOM SHEPIUH T€JIa B HEKOTOPOM COCTOSIHUU.

29 Chopmynupyiite 3aKOH COXpaHEHUSI MEXaHUUYECKOW IHEPTUH. OIK-13.1
[IpuBeauTe MpUMeEp BBHIMOJHEHUS 3aKOHA COXPAHEHUS SHEPTUH. o
Jan ToHkui cTep>kens Maccoid m = 120 r u jumHoii / = 50 cm,

30 CITOCOOHBIN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIIIEH Yepe3 ero VK2V 3
cepeauny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.
[TokaxuTe Ha mpUMepe TOHKOIO cTepxkHs AnuHou 20 cm u Maccoit 30

31 T, Kak mpuMensiercst reopema llIteitHepa a1 pacuera MOMEHTa VK2V 3
WHEPLUU TeJ MPU NMEPEHOCE OCU BPAIICHUS C CEPEIUHbI CTEPKHS HA
OJIMH M3 €ro KOHIOB.

32 YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea? OIlK-2.3.1
Kak Beruucisiercss KHHeTUYECKasi YHEPTHsl BpalieHus: aOCOIIOTHO

33 TBepaoro Tena? CpaBHUTE C GOPMYIION 1T KHHETHYECKOM SHEPT U YK-2.V.1
MOCTYIATENbHOTO IBUYKEHUS.
ChopmynupyiiTe ABa OCTyIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-7.3.1
OUHIITEHHA.
CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudeckas (popMyia Ul KHHETHIeCKo sneprun E = m*v?/2? VK-2.V.3

Ecmu HET, TO KaK paCCUUTBIBACTCI KMHCTHYCCKAs OHCPIrusd TCjia




coriacHo CTO?

Omnpexnenurte, Kak U3MEHHUTCS IEPUOJT KOJIeOaHUl IPYKMHHOTO

36 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH VK-2.V.3
IPYXHHBI — B § pas.
37 Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON? YK-2.V.3
Crenaiite BBIBOJI TIO BOIIPOCY: KaK OYIET U3MEHSITHCS X0/
MasITHUKOBBIX 4aCOB MPU HACTYIUJICHUH JIETHHUX KapKUX JHEH IO
38 CPaBHEHUIO C XOJIOJHBIMHU 3UMHHUMHU JHAMHU, €CJIA 4achbl YCTAHOBJICHBI VYK-2.B.2
B HEYTEIUICHHOM MOMEIIEHUH (CTEePKEeHb MasTHUKA METAJTMUECKUA)?
ApPrymMEHTHpPYITE CBOM OTBET.
39 Yto Ha3bIBaeTCS BOJHOM? OIIK-1.3.1
40 OOBsICHUTE PA3NHIUE MEKTY MTPOJOIBLHBIMY U TTOTIEPEYHBIMU VK2V
MEXaHUYECKUMHU BOJIHAMHU.
41 3anummuTe ypaBHEHUE OEryIeil BOJHEI. OIIK-1.3.1
42 UeMy paBHa cpeHssi 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpEJIE
43 paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE VK2V 1
OTHOCHUTEIIFHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3ddekra Jlorepa. U
N cTOYHUK ¥ TPUEMHUK IABUKYTCS HABCTPEUY JAPYT IAPYTY: Vyen = 40
m/c, v,y = 60 M/c.
44 Chopmymupyiite npuaImn [ oirexsca. OIIK-2.3.1
45 Urto Ha3bIBaeTcst HHTEpQEepeHInent BOIH? OIIK-7.3.1
46 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit VK2V 3
BOJIHBI.
47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIHCHIBACTCS OITK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny yanry BecoB mocTaBwin 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 rasa. OIIK-1.3.1
50 CKOIIBbKO CTeTeHel CBOOOIBI MMEET KECTKAs ABYXaTOMHAsI MOJIeKya? VK231
C KaKUMHU ABVOKEHUSIMU OHHU CBSA3aHEI? e
51 UYemy paBHa paboTa ra3a B N30XOpHOM IpoIiecce OIIK-7.3.1
59 OnenuTte, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO VK-2B.2
WJIM CIIUPTOBOTO (TIPU POYUX PABHBIX YCIOBUSX)?
I'a3, Haxonsmuiics mpu noctostHHOM naBienuu p = 100 klla, uzmenun VK-2.V.1
53 o0seM c V| =4 M mo Vo, =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI ra3za Mpu VK-2.B.2
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. e
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 TOBEPXHOCTH BOJIBI?
OO6ocHyliTE CBOW OTBET.
Onenute curyanuo. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
57 nap OJAMHAKOBOM Macchl IPU OAHOM U TOM )K€ Temiieparype? VK-2.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo HM3yyaeT 3JeKTpocTaTuka? OIIK-1.3.1




59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. VYK-2.3.1
60 Kaxk n3menuTcs cuna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIHU VK2V 3
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA VK-2.V.3
BOKPYT HETO.
Kaxk B3auMHO OpUEHTHUPOBaHBI CUJIOBBIE IMHUH U SKBUIIOTCHIIMAIbHBIC
62 OIIK-1.3.1
OBEPXHOCTU?
63 B kakux eqununax cucteMbl CY MOXXHO U3MEPSITH HANPSHKEHHOCTh OIK-23.1
AJIIEKTPUUECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-7.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE pPA3IHYNE MEXKY MOISIPHBIMUA U HETIOJISPHBIMU VK2V 1
JUDIEKTPUKAMH.
[IpoananusupyiiTe, KAKON BEJIMUUHBI 3aps JOJDKEH HAXOIUTHCS Ha
67 00KTaIKax KOHACHCATOPa, YTOOBI IPU Pa3HOCTH IMOTEHITUAIOB MEXKTY VK-2.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OyIyT 001a/1aTh METAJIINUYECKHE
68 IUTACTHHBI IOMmanbio 0.2 M, KOTOpBIE pa3zesnieHsl cioeM nmapaduna (¢ | YK-2.B.2
=2.5) Tommuuou 0.5 cm?
CrenaiiTe BbIBOJ, KaK U3MEHUTCS DJIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHBIMU TIJIACTUHAMMU, €CJIM U3 3THX IUIACTHH VK-2.B.2
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
O1ieHUTE CUTYALIMIO: JIBa KOHJEHCATOpa OquHaKkoBoM eMkocTu 200
70 MK®D coenuHeHbI apauienbHo. Kak n3MEeHUTCS uX 00IIasi eMKOCTb, YK-2.B.2
€CJIM COEIMHEHNE 3aMEHUTh Ha NOCJIEJOBATENbHOE?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTIH. OIlK-2.3.1
73 Kak u3MeHUTCs CONpOTUBIEHUE IPOBOJIA, €CIIN €r0 JIJINHA YBEIHUNUTCSA VK2V 3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONPOTUBIEHUU 3 KOM mipu VK2V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. T
75 Jaiite onpeneneHre MarHUTHOW UHAYKIUH. OIIK-1.3.1
76 Kaknm 00pa3oM omnpenensercst HanpapieHue CHiibl Amnepa? YK-2.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeJIMYMHA MarHUTHOTO TOJISI B LIEHTPE VK2V 3
KpYroBOTO BUTKa paauyca 25 cM ¢ TokoMm 0.5 A. T
PaccunTaliTe MArHUTHYIO MHAYKIIMIO HA OCHU JUIMHHOTO COJIEHOU/A, VK-2.V.3
conepskaniero 10 BUTKOB Ha CAHTUMETP JUIUHBI U (heppOMarHUTHBIH
7 CEpJEYHHUK C MpoHHULIaeMocTbio L = 100, eciiu 1o HeEMy MPOXOIUT TOK
cuioin 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI YK-2.V.3
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €70 OCU
umeno Benuuuny 1 mTo.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, YK-2.V.1
81 JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM T1oJie ¢ MHAyKiuen 0.5
Tn, ucnerTeiBaet aerictrue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYaIUIO: B MATHUTHOE T0JI€ C OAMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M JIEKTPOH. byayT n otnuyarbes ux tpaekropuu, u | YK-2.B.2

€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.




83

B dem cocTouT siBJICEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN?

OIIK-2.3.1

84

[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbLIE, KOTOPOE
BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyeckoe KOIblo PaguycoM
10 cM HaxonuTcst B MarHuTHOM 1ose ¢ uaaykuuent 50 mTin. Oteer
3anuimTe B MB.

VK-2.V.3

85

Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu?

OIIK-1.3.1

87

UTo Ha3bIBalOT KO3PLUUTUBHON CHUIION?

OIIK-7.3.1

88

Onpenenure, Kakas SHEPTHsI 3aKJIIOUYCHA B KATYIIKE HHAYKTHBHOCTHIO
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

YK-2.V.3

89

[IpemnoxxuTe crocod n3MepeHus: BEJIMYMHBI MarHUTHON SHEPTUH,
3aKJIFOYEHHOM B KaTYIIKE, C MOMOLIBIO CONPOTHUBJICHUS.

YK-2.V.1

90

UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.1

91

Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPHI
HAIPSPKCHHOCTHU 3JICKTPUYCCKOI'O IMOJIA, MAarHUTHOH HHAYKIUH U
CKOPOCTH BOJIHBI?

VK-2.3.1

92

CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyire, T1ie CBET ABIKETCS ObICTpee — B anmase (n = 2.42)
i B Boze (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?

VK-2.V.3

94

OnenuTte cuTyaluio: Jiyd CBeTa ajaeT Ha paHuIly paszena IByX
BemiecTB oA yraom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J1H1, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4YH
ObUIM epHEeHAUKYIApHbI ApyT Apyry? Ecinu na, onpenenure
II0Ka3aTeNb IPEIOMIIEHHUs BTOPOH Cpefbl.

VYK-2.B.2

95

Urto Ha3piBatOT nHTEpEpeHIuei ceera?

OIIK-2.3.1

96

Onummure, B YeM pa3inune MEXIY FT€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

VK-2.V.1

97

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

VYK-2.B.2

98

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

OIIK-2.3.1

99

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

VK-2.V.3

100

Yemy paBHa pa3HOCTh (a3 IByX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J10/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[lnockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOP TaK, 4TO
MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrod 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciry4ae?

YK-2.V.1

Cemectp 3

102

Uto Takoe aOCOMIOTHO YEpHOE TeN0?

OIIK-1.3.1

103

Bo ckonbko pa3 ©3MEHHUTCS MOTOK SHEPTUN OT HUTU HaKaJIMBAHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OOO0CHYiTe Ball OTBET,
onupasch Ha 3akoH Ctedana-bonbiimana.

VK-2.V.3

104

Pacrnionoxure cienyronpe CreKTpalbHbIE KIacChl 3BE3]1 B TIOPSIKE
BO3pacTaHUs a0COTIOTHOM TEMIIEPATYPHI:
A — Oenble 3BE315I,

YK-2.V.1




G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh H3MEHEHMSI 1IBETA.

105

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TOMOIIBIO
ONTHYECKOTO MUPOMETPA.

YK-2.V.1

106

Urto HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-2.3.1

108

MokeT a1 BUIUMOE H3JIy4YeHHE BbI3BaTh (POTOA(PGEKT B IIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 sB? O0GocHyiiTe cBoi
OTBET.

VK-2.B.2

109

OO0bsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4CHHUS.

YK-2.3.1

110

OO0ObsicHuTe, KakK SHeprust (OTOHA CBSI3aHA C IJTMHOW CBETOBOW BOJIHEI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

111

®oToH ¢ IHMHOM BOsIHBI A = 97,04 M paccesyicsi Ha HEMOABMKHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEJILHOTO U3MEHEHHS JUIMHBI BOJIHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BEMMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa

BOJIHBI paBHa 2,426 M.

VK-2.B.2

112

OnwuiuTe, 4To MpencTaBiIsieT co0oi aToM B paMKax Mojenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-7.3.1

113

ATtoMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

YK-2.V.3

114

B gem coctout runotesa ne bporisns?

OIIK-1.3.1

115

OOBbsicHUTE, TIPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

116

Bynet nmu nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBIN MY TIPH
NOTIaJIaHUHU B BOPOTa LIMPUHOM 7 M, ecinu macca Msida 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

VK-2.V.3

117

KaxoB ¢hu3ndeckuii CMbICT BOJTHOBON GyHKIIUN?

OIIK-1.3.1

118

B uem oTiiMuMe cTallMOHAPHOTO U HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunrepa?

OIIK-7.3.1

119

CpaBHuTte nnuHy BoJIHBI ie bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA Maccol my, = 1.67* 107 KI', IMEIOIUX OJMHAKOBBIE CKOPOCTH
V.

YK-2.V.3

120

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO
rapMOHHUYECKOTO OCHUJUISTOPA CBA3aHA C COOTHOIIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

VK-2.V.1

121

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

VK-2.V.3

122

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

YK-2.V.1

123

OrneHuTE 10 MOPSAIKY BETUYUHBI BpeMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSI KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsigka AE = 0.1 »B.

VYK-2.B.2




MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM

124 yucioM n = 1. [Tokaxkure, Kak onpeAeIuTh KOOPAUHATHI TOUEK, B VK-2.B.2
KOTOPBIX BEPOSTHOCTH OOHAPYKUTh MUKPOYACTUILY MAKCHUMAIIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

125 Kakum MokeT ObITh CIIMH YacTHUIl, KOTOPBIC OMMUCHIBAIOTCS VK231
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

126 OOBsIiCHUTE, YeM OTIUYACTCS XapaKTep 3aMOJTHEHUS COCTOSTHHIMA OIK-13.1
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

127 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. YK-2.V.3
[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHHUTCS

128 POBOIUMOCTH KPEMHHEBOT'O 00paslia, €Cii B HErO BHEJPUTh VK-2.B.2
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TpuMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

129 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIlK-7.3.1
Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinus E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaus E2 = -5

130 YK-2.V.3
3B, sHeprus metactabunbHoro coctosiHusa E3=-5.2 3B. Onpenenute
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3IyuyeHue.

131 Yemy paBHa MOJIsIpHAs TEINIOEMKOCTh TBEP/IOTO Tella, COrJIACHO VK231
KJIacCUYecKor Teopun tertoeMkoctu rononra u [1tu?

132 OObsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela VK2V 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

133 Kaxkas gactuia HazpiBaercs pornonom? KakuM KBaHTOBBIM OINK-23.1
pacrpeielIeHueM ONHMChIBAIOTCS (YOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrapieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) 1uist 3auera / aud¢. 3ayera Koz
WHNKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM pabOTHI

Ne i/t

KYpPCOBOM pabOThI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS

Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTI/IPOBaHI/ISI
MpeICTaBICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIil IepeyeHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
Kakas Oyzaer TpaeKTOpHsl y YaCTHLIbI, ABMKYIIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJIMYMHE YCKOpEHUEM?
1 YK-2.V.3

1) Ipsimast nuHus
2) JIunus ¢ neperndbom
3) [TapaGomna




4) OKpYXHOCTh

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

1) Nmmynbce

2) Yckopenue

3) Bec

4) VYrioBas CKOPOCTh

OIIK-2.3.1

[Ipoananu3upyinTe, Kakoi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHMX CHJI, JEUCTBYIOLINX MEXIY T€IaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MmeHeHuIo UMITYIbCa CUCTEMBI
4) VYckopeHUIo EHTPAa MacC CUCTEMBbI

YK-2.V.1

Yro npon3oiaér nocne abCOMOTHO HEYNPYTOro yapa 4YacTHI] MacCaMU
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuua ¢ maccoit
m ABUTAJIACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUY YaCTHULIE C
Maccou m;.

1) Yactuiiel OyayT ABUTATHCS BIIPABO

2) Enunast yactuiia OyaeT ABUTaThCs BICBO

3) Yactumpl Oy1yT MOKOUTCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIIOJIOKHEBIE CTOPOHBI

VK-2.B.2

UTto nmpoun3oiieT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJIbHO OCH, COBIIAIAIOIIEN C €r0 FEOMETPUUECKON OChIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIINTD B JUCK?

1) He usmenurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

VYK-2.B.2

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIbHOTO
JBAYKCHHUS.

1) M=J*o

2) e=M/]

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

OIIK-2.3.1

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

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

OIIK-1.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) dakr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

YK-2.3.1




2) CymiecTBOBaHHE MHEPIIUATBHBIX CHCTEM OTCUYETA
3) ®axkr cymecTBOBaHUS HEMHEPLUHUAIBHBIX CUCTEM OTCUYETA
4) @akT cylecTBOBaHUs IPUHIIMII OTHOCUTENBHOCTH ["annmes

Vkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
9 2) H OIIK-1.3.1
3) kr*wm’
4) wm/c?
Paccuuraiite Benu4uHy MOJYJII MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, IBKEHHE KOTOPOI OMMCHIBACTCS YpaBHEHUEM X = 3¢0s(2f —
n/4) cm
10 D 12w/ YK-2.V.3
2) 3 wm/c?
3) 7 M/
4) 9 m/c?
Bri6epute GpopMyity, onpenensiontyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.
11 | 1) v=o*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) 3aBucHUT OT yOBUIM OTCHIIMATHHON YHEPTHH OIIK-2.3.1
2) IlpomoprmoHanbHa TPUPATICHUIO KHHETHIECKON SHEPTUU
3) PaBna Hymt0
4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.
Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTD
(kr*m)/c??
13 1) MoMeHT cuiibl OIIK-7.3.1
2) MomeHT uHepuuu
3) MomeHT uMnysbca
4) Cuna
Korna TanrenuuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE NOCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...
14 1) PaBHOMEpHBIM KPUBOJIUHEHHBIM VK-2.3.1
2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM
3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpHO BpallaroIIMMCs
Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
MPSIMOJIMHEHHOM JIBM>KEHHUH, €CJIA 3aBUCUMOCTh IIPOUIEHHOTO TEJIOM
15 | myTu OT BpeMeHHM 3a/1aHa ypaBHEHUEM: S =4 + 158 + 2 VK-2.V.3

1) VYoOwiBaeT




2) IIpoxomuT yepe3 MUHIMYM
3) Bospacraer
4) OcTtaéTrcs MOCTOSHHBIM

16

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

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

OIIK-2.3.1

17

Kaxk cooTHOCATCSI MOMEHTBI HHEPIIU AUCKA J T
U IUIMHpPA J1I, KOTOphIe UMEIOT PaBHBIE MacChl U pagnychl?

1) Jn=1IJn
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Ju2

VK-2.V.1

18

HaiinuTe oTHOIIEHHE TpOM3BEeHHBIX paboT (A1/A2), ecnu 1Ba AMCKa C
paBHBIMU Maccamu 1 paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUS TIOKOSI 10 OIMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

VK-2.V.3

19

Kakoii yuéHslii co3zfan crnenuanbHyo Teoputo oTHocuTenbsHocT (CTO)?

1) Tanunei
2) DWHIITEHH
3) Jlopenit
4) bop

OIIK-1.3.1

20

Bri6epute ypaBHeHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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

OIIK-1.3.1

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KOJieOanus, OyaeT HabmonaTbes pesoHanc (o0 —
COOCTBEHHAs 4acTOTa, ® — YacTOTa BBIHYKIAIOMIEH CUIbI)?

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

OIIK-7.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 101 BO3ACHCTBUEM
CHUJIBI Ha TEJIO COrJIacCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHas macca
2) Ckopoctb
3) Macca

YK-2.3.1




4) MoMeHT uHepIuu

23

BriGepuTe, B Kakol cucTeMe TeJ MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSIHHBIM.

1) 3amknyTOM

2) HesamknyTO#, r;Ie 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 CHJI PaBHA HYIIIO NIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TEINA.

1) Bszkoro tpeHus

2) Cwiibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUS CBOOOIHOTO MA/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paaunycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHATH 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 JUIMHY €r0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

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

VK-2.V.3

27

Uto npou30HAET CO CpeAHEN IHEPrUeH MOCTYNATEIbHOTO ABUKECHUS
OJTHOW MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH MacChl HI€aTbHOTO ra3a
n300apHUECKH YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMmenbmuTcs B 5 pasa
3) VBenuuutcs B 3 pasza
4) YMmeHbImuTcs B 2 pasa

VK-2.B.2

28

OreHuTe, KaKoi ra3 HarpeeTcst OOJIbIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIM —
HaxOoJSTCs MPU OAMHAKOBOM TeMIIEpaType M 3aHUMAIOT OJTMHAKOBBIN
o0beM. [a3pl cxxnMaroTcst anuabaTHuecK 10 yMEeHbLIECHHS o0bema B 2
pasa.

1) I'a3b1 HAarpeaIUCh OTMHAKOBO
2) OnHOATOMHBIH Harpescst 6osiblie
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3wl BOOOIIIE HE HATPENHCH

VK-2.B.2

Cemectp 2
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YkaxuTe siBJICHHE, KOTOPOE UMEHYeTCS HHTep(depeHIIne BOTH?

OIIK-1.3.1




1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpoCcTpaHeHus MPY NMEPEXOAE U3 OAHOU CPeAbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

30

[Ipoananu3upyiiTe, KAKUM JOJDKEH OBITh YTOJ MaIeHUs] CBETOBOTO JIy4a,
9TOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VYK-2.B.2

31

O1ueHuTe 3MeKTPOEMKOCTh TIOCKOT0 BO3AYIIHOTO KOHAEHCATOpa, €CIIN
paccTosiHuEe MEXTy ero 0OKIaIKaMH YBETUIUTh B 9 pas, a 001acThb
MeXIy OOKIaJKaMH 3aIUTh JUCTHUTHPOBAHHOU BO/IOH (& = 81)?

1) Ywmenbmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) VYBenuuurcsa B 9 pas

4) VYBenuuutcs B 12 pa3

VK-2.B.2

32

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJAT PIECKTPUUECKUMA TOK?

1) IIpoBonHuKH

2) IlonmynpoBOIHUKH
3) Ilnatuna

4) JIMdIeKTpUKU

VK-2.3.1

33

Kaxk HanpaBieHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIEKTPOCTATHUECKOTO TOJIs, CO3AHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuuBaroTCs BOKpYT 3apsiaa

2) Kzapany

3) 3akpyuuBarOTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCS BOKPYT 3apsija POTUB YAaCOBOW CTPEIKU

OIIK-1.3.1

34

B xakux equnuiax B cucreme CU naMepseTcs: moTeHIuran
AJIEKTPUYECKOTO MOJs?

1) Am
2) B/m
3) B

4) A*m?

OIIK-2.3.1

35

MokeT 11 yacTuiia UMETh 3apsijl, BeIMUrMHa KOToporo B 1.5 paza
OoJIbIIIe 3IIeMEHTapHOTo 3apsiia’?

1) Moxer
2) Her, HE MOXET

OIIK-1.3.1




3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloreHuumanbHOU dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOIIEHUIO MOTEHUUAILHOW SHEPTUHU K 3apsALy

36 |2) PaGore cui moss mo nepeMemeHnio eTMHUYHOTO MOJI0KUTEIHLHOTO OIIK-7.3.1
3apsijia U3 JaHHOW TOYKH I0JIs1 B 0ECKOHEUYHOCTh
3) Cune, geiicTByroLIEH HA 3aps/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) Kunerundeckoil sHEpruy NPOOHOTO TOUEUHOTO SMHUYHOTO 3aps/a B
JAHHOM TOYKE IOJIS
Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:
1) R=U/
37 2) R=Q/MAt OIIK-2.3.1
3) j=c'E
4) R=P/l
OneHure oNTUYECKYIO JJIMHY TyTH L 13 0AHOM TOYKHM B APYTYIO, €CIU
paccTostHue MEXAy ABYMs TOUKaMU IPO3PAYHON AUDIIEKTPUUECKOU
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..
38 YK-2.B.2
I) 5m
2) 6™
3) Tm
4) 11m
Kaxk na3biBaeTcs BeIMUMHA HAMPSXKEHHOCTH TOJISA, €CITU
HaMarHU4YeHHOCTh (heppoMarHeTuka 00pamiaercs B HyJIb U
HaAIpPsHKEHHOCTD I10JIs1 HallpaBJIeHa IPOTUBOIMOJIOKHO IOJII0,
BBI3BABLIEMY HAMarHM4MBaHUe?
39 OIIK-1.3.1
1) T'ucrepe3ucom
2) KospuutusHo# cunoi
3) Ilonspusanueit
4) MarHuToABMXKYILIEN CUIIOMN
Onenure, Mo Kakoi TpaeKTopuu OyAeT ABUTAaThCA B MArHUTHOM T0JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU
WHIYKLWH.
40 1) OKpykHOCTH YK-2.V.1
2) Ilpsmas
3) Osanownn
4) Dnmurnc
B kakux equHUIIAX U3MEPSETCS HANIPSHKEHHOCTD 3JIEKTPUUECKOT0 10 ?
1) A/M
41 2) Blm OIIK-1.3.1
3) Kn
4) Tn
42 | YcraHOBUTE COOTBETCTBHE MEKAY MAaTEpPHaIoM MPOBOIHUKA U €TO OIIK-2.3.1




AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

B) ITonynpoBogHIK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

43

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

YK-2.3.1

44

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

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

4y 1/16

YK-2.V.3

45

Jli1s1 0ObSCHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPHUHIUI
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1

46

IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXOB HA MIJLTAMETP.

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

YK-2.V.1

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+
2) 3*1
3) 1

4 0

YK-2.V.3

48

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-1.3.1




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

49 1) IlpsMo mpomopHrOHATEHO VK-2.V.3
2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy
4) He 3aBucur
Ouenure, Kak I3BMEHHUTCS CHJIA 3JIEKTPOCTATUYECKOTO B3aUMOIEHCTBUS
JIBYX TOYEUHBIX 3apsJI0B, €CIIM OJMH U3 HUX YMEHBIINUTD B 4 paza, a
paccTosiHue MEXy HUMHU YMEHBIINTD B 2 pa3a’?
50 1) Ymenbmutcs B 8 pa3 YK-2.B.2
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs
UTo U3 NepeynCIIEHHOTO SIBJISETCS OCOOCHHOCTHIO CUIIOBBIX JIMHHM
MarHUTHOTO oJisA?
1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE
2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
o1 3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsaax YK-2.3.1
3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax
Crenaiite BBIBOJ, KaKOM reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAEKTOPUIO JBUKEHUSI 3apsyKEHHOM YaCTULIBI, IBUTAIOIIEHCS 1101
HeKoTOpbIM yriioM (0° < o < 90°) K IMHUSM MarHUTHOM UHTYKLIUH.
52 1) OKpy)HOCTS YK-2.B.2
2) IlapaGona
3) TunepOona
4) Cnupanb
Orenure cTeneHp nosipu3anuu P cBeTa, eciu CBET MpeICcTaBIIsIeT COO00M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBETa.
53 VYK-2.B.2
1) 25%
2) 35%
3) 50%
4) 75%
PaccuunTaiite nmokaszaTenb MpeIoMIICHUS BEIIECTBA, €CJIM CKOPOCTh CBETA
IIpU NEepeXo/ie Jyya U3 BO3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
54 1.2 YK-2.V.1
2) 1.25
3) 0.2

4y 22




55

Paccuuraiite yron Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTopa u
aHasnzaropa. IIpy npoxokKaeHn CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTH CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

YK-2.V.3

56

[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEJIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JJIMHHOTO COJICHOU A, €CJIN TOK B HCM YBCIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.

1) VYBennuurcs B 2 pasza
2) VYBenuuurtcs B 9 pas
3) VYwmenbuutcs B 9 pa3
4) VYwmenbmutcs B 3 paza

VK-2.V.3

Cemectp 3
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YKa}KI/ITe, KaKoe TeJI0 ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
2) Ortpaxaer Bce najarouiee Ha HEro U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) W3znywaer B BUIMMOM JIMAIIa30HE

OIIK-1.3.1

58

VY KaKkoro u3 Tea oTpaxkaTesbHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epKaJbHOTO
3) MaroBoro

4) Yepnoro

YK-2.3.1

59

Onenure, BO CKOJIBKO pa3 yYBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abconoTHO YepHOTro Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

VYK-2.B.2

60

BriGepure, kakas popmyia HanGoee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUTOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

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

4) ®opmyna Panes-Jxunca

OIIK-2.3.1

61

Kakoe nznydenue sBjisieTcsi paBHOBECHBIM?

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

2) TennoBoe U3nyyeHue

3) JlazepHoe u3ayuyeHHE B BUIMMOM U HH(PPAKPACHOM JHaria3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

OIIK-1.3.1

62

VYKakuTe 3aK0H, KOTOPBII OMpeessieT MoJI0KeHHe MaKCUMyMa

OIIK-7.3.1




M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCONIOTHOHN TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBerii 3akoH BuHa

3) 3akon Kupxroda

4) 3akon Mastoca

63

VYkaxxute Gopmyiy, onpeAessonyio SHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

OIIK-2.3.1

64

[Tpoananu3upyiite, Kak ©3MEHSIETCS CHJIa TOKA HACBIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

YK-2.V.3

65

[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN YHEPTHUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YaCTOTHI MAAI0IETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

1) YMmenbmmutcs B 2 paza
2) YBenuuurtcs B 4 pasza
3) He usmenurcs

4) YBenuuuntcs B 2 pasza

YK-2.V.3

66

OrneHrTe BeMMYUHY KpacHOU rpaHuIlsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMHHON 2 MM. KaToa moKpeIT
cioeM okcuja 6apusi. PaboTta BbIX0/1a AJIEKTPOHOB € TOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHaas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

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

VYK-2.B.2

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIal0IIero cBera?

1) IlpsMo mpoOmOpIHOHATIEHO YaCTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHAIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

OIIK-1.3.1

68

[Ipoananmsupyiite, Oynet 1 HabmMoaaThCs GoTodIPEKT, ecru
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJTHBI 600 HM?
Pabota BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®dotordhdext BO3MOKEH, €CITH KaTOI HarpeTh 10 TeMnepaTypsl 347

YK-2.V.3




K

2) He Oyner

3) ®otorhdhexT BO3MOKEH, €CIH JOTOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO PA3HOCTh MOTCHI[MAIOB BEJTMUYNHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pECHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHus mOBEpXHOCTH.

69 YK-2.V.3
Orser:
1)A,B
2)A,Bb,B
3)b,B
4)A, b
[Mpoananu3upyiiTe, B KAaKuX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.
70 1) Bumumbrii quana3ox VK-2.V.3
2) Pagnonuana3on
3) TeparepiioBblii TMamna3zoH
4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue
CnemnaiiTe BBIBOJ O BETUYUHE MUHUMAIBHOTO OOPATHOTO HAMPSIKEHUS,
MIPU KOTOPOM MOJHOCTBIO MpeKpaaeTcst OTOTOK. Y CIOBUE: IHEPTHUs
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHSL, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 7B.
71 YK-2.B.2
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJILKO pa3 1aBJieHUE CBETa, a1al0IIEero
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JIaBJICHUS CBETA, MaJIa0IEro NepreHIUKYIIPHO UICAIbHO YePHOU
MIOBEPXHOCTH.
72 VYK-2.B.2
1)2
2)1
3)1.5
4)3
Kakum 00pa3om umIynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?
1) Wmiynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI
73 | 2) Hmmynbce npsiMo MPOIMOPLHUOHANEH KBaIpaTy JAJUHbI BOJIHbI OIIK-1.3.1
3) Hmmynbc 0OpaTHO MPOTOPITMOHATICH IJTUHE BOTHBI
4) Hmnynbc npsMo NponopIHoHaieH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI
74 B kaxoif 0651acTH crieKTpa EKTPOMArHUTHOTO U3ITyUEHUSI UMITYIIBC OIK-2.3.1

(hoTOHA MeeT MUHUMAaJIbHOE 3HaueHue?




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

75

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

1) UHTEeHCUBHOCTD CBETa HE 3aBUCHUT OT INIOTHOCTH MOTOKAa (JOTOHOB U
HX DHEPIUuu

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

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

4) 1511 9yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJILC

YK-2.V.3

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICI MEPBOro nocrynara bopa.

1) VYT1BepxaeHue o CylleCTBOBAHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3Hepruii AByX CTallMOHAPHBIX COCTOSHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO S1pa U
OTPHULIATENILHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.1

77

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

1) Iornomatk 1 U3Iy4aTh JIUIIb HEKOTOPBIM JUCKPETHBIN HaOOP
3HAYEHUW SHEPTrUH

2) U3mydats ¥ MOTJIOMIATH JIFOOYIO MOPIHIO SHEPTHH

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

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH
JTMCKPETHBIN Ha0Op 3HAYCHUI SHEPTUU

OIIK-7.3.1

78

VYKaxuTre, K KAKOMY AMANa30HYy U31y4YEHUsI OTHOCITCS NEPEXOAbI U3
cepuu banbMmepa B atTome BOAOpOAA.

1) TemnoBoe u3Ny4eHHE

2) PeHTreHoBckoe U3IydeHHUE
3) TI'amma u3ayueHue

4) Buaumblii cBeT

OIIK-2.3.1

79

[Mpoananu3upyiiTe, KaKk U3MEHUIACHh SHEPTHUsI ATOMa BOJOPOA MPU
M3Iy4eHHH UM (QOTOHA C JUIMHOM BOJHEL A = 4.86*107 M.

1) VYBenuumnacs Ha 4.86 5B
2) VYwmenbmunack Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

YK-2.V.1

80

OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B

VK-2.B.2




5B). JlaHO: 37IeKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/]Ie IPOU3OILIO U3TydeHue GOToHA C
JUIMHOM BOJIHEI 650 HM.

1) 0,45B
2) 1,93B
3) 1,25B
4) 2,25B

81

VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:

1) JlrxoOble MUKpPOYACTHUIIBI HAPSIAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOWCTBaMU

2) AToM He MOKET CoJiepKaTh Oojiee IBYX AIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIEIIEMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBPEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 331aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCS] HE HENIPEPBIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MukpoyacTulbl MOTYT IPOSIBJISATH BOJHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

OIIK-1.3.1
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Paccuuraiite 1uiMHy BOJIHBI 1e bpoiliisd 1S SJIEKTPOHA, ABUXKYILEr0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca aitekTpoHa m, = 9,1%¥10™" kr, 3apsin
snekTpoHa g = —1,6¥107"° Ko,

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkM

VK-2.V.3
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VYKaXuTe KOJIMYECTBO 3HAYCHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKMCIIO M IIPU JAaHHOM 3HaY€HUU OPOUTAIBHOTO
KBaHTOBOT'O uucina /[?

1)20+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1
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YKa)KI/ITe, 4TO ONpPCACIACT I'NTAaBHOC KBAHTOBOC YUCIIO N.

1) OHeprernyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

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

4) BennurHy MOMEHTa UMITYJIbCA SJICKTPOHA B 33JJAHHOM HANPaBJICHUU

OIIK-1.3.1
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YKa)KI/ITe, YTO OonpeAcIsa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

OIIK-7.3.1




1) OpOuTanbHBIM MEXaHUYECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHEPruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BennunHy MOMeEHTa UMITYJIbCa JIEKTPOHA B 3aJJaHHOM HalpaBlIeHUN
4) DHepreTndyecKkue YpoBHH 3JIEKTPOHA B aTOME

B gectp koro Ha3BaH 3P QeKT pacuieneHus: ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10Jj€e?

87 | 1)DiinmTeiina u ne Xaaca YK-2.3.1
2) llITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3bIBalOT JMHUU B CTIEKTPE KOMOMHALIMOHHOTO PACCESIHUS C
94acTOTaMH, MEHbIIMMH YaCTOThI MaJAI0LIero cBeTa?
88 | 1) OpamXeBbIMU CITyTHUKAMHM OIIK-1.3.1
2) AHTUCTOKCOBBIMH CIIyTHUKaMHU
3) CTOKCOBBIMH CITyTHUKAMHU
4) AHTaroHMCTUYECKUMH CITYyTHUKaAMHU
[TosichuTe pU3NYECKnii CMBICT BOJTHOBOH ()YHKITUH.
1) BomnHoBas GpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE
89 BbIpa)KEHUE PaBHO INIOTHOCTH BEPOSITHOCTH OOHApy>KeHHs yacTullbl. | OITK-1.3.1
3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUOHATBHA JAJTMHE BOJIHBI e
bporna
4) BonHoBas GpyHKUUS MpeACTaBIIeT COOOH KHHEMATHUYECKUN 3aKOH
JBIKEHUS MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.
Bri6epute BepHy10 (hOpMYyIHPOBKY COOTHOIICHUS HEONpeaeIeHHOCTE!
['eitzenbepra:
90 |1) AE*Atzh OIIK-1.3.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxure, KaKue YacTUIbI ABISIOTCA (PepPMUOHAMHU.
1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.
91 . OIIK-1.3.1
2) DIeKTpUYeCKH HEHUTpabHBIE YaCTHIIBI.
3) Bce yacTuIlbl ¢ MOIyNeabiM CITIMHOM.
4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IEJIBIM CIIHHOM.
Kak Ha3bpIBaeTcst TBEpAOE TEJ0, Y KOTOPOTO BaJCHTHAs 30HA TIOJTHOCTHIO
3aI0JIHEHa, 30Ha MPOBOJUMOCTH — MOJIHOCTHIO CBOOO/IHA, a IIUPHUHA
3aIpelIeHHON 30HbI BEIHKA 110 CPABHEHUIO C SHEPIHEN TEII0OBOTO
NBUOKECHUA?
92 OIIK-7.3.1

1) IIpoBomHuk

2) JusnexTpuk

3) IlomympoBogHHMK

4) IlpuMecHBII TOTYIPOBOTHUK
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

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

OIIK-1.3.1
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Kakas BHecHCTEeMHas €JMHAIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTUU
MHUKpPOYaCTHIL?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.1
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Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEOIIPENETIEHHOCTEN
I'efizenOepra asist SHEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOU HEprueu?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BpEMEHHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

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

4) Yewm Oosbliie HEOMIPEACICHHOCTh SHEPTUH, TEM MEHBIIIC
HEOIpeeIEHHOCTh BPEMEHH

VK-2.B.2
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B xoJ1e u3MepeHust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYIIbca dIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIENYET, PYKOBOACTBYSACH COOTHOLLIEHUSIMH HEOPEACIICHHOCTEN
Ieiizendepra.

1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEEIIEHHOCTh

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

3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- 1 z-cOoCTaBJISIOIINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OIIpEJICJIEHHOE 3HAYEHUE

VK-2.V.1
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Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) BozOyxneHHOE COCTOSIHUE
2) MertacTaOUIBHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsSIHUE

OIIK-2.3.1

98

B yewm 3akmogaercs TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUS] MUKPOYACTHUIIBI B
MEePUOIUUYECKOM MOTEHLIANe

2) B xopmycKyJIspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

3) B HaxokIeHUU 4acTHUIIbI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA

OIIK-7.3.1




OJIHOBPEMEHHO
4) B npoxoXIeHUN MUKpPOUYaCTUIIBI Yepe3 MOTeHIUAIbHBIN Oapbep,
KOTJ1a SHEPTHsl YaCTUIBI MEHBIIIE BHICOTHI ATOTO Oapbepa

Kakue noaBm>xXHbIe YaCTUIBI WIIM KBa3UYACTHUIIBI SIBJIAIOTCS HOCUTEIAMHI
3apsja B MOJIYIPOBOAHUKAX?

99 | 1) DnexTpoHsl OIIK-1.3.1
2) IIpotoHnbl

3) DneKTpOHBI U BIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PAObOT

1 Mexanuka. Konebanus u Boiaabl. MoJnekysipHas pU3UKa.

2 DnekTpuyecTBo. Maruetusm. BoiHoBas ontuka.

3 KBanrtoBas ontuka. KBantoBas ¢usuka. Cratuctuyeckas pusuka.

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

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

11.1. Meronuueckue yKa3zaHUs Ui OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepua’a.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
ryboKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIMH B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TO TEME, a B OCBOCHHUH
¢yHaaMeHTaNbHBIX Tpo0JeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMs, HOBEHIINX
JTOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3ynbTaThl IPU OCBOSHUU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWUH, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TOJIyY€HHE OIbITa TBOPUECKOIH pabOTHI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE TPOPECCUOHATBHO-JIENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO /I CAMOCTOSITEIHHOW pabOTHI;

— TIOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIINe TObl;

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJABHBIE MBICITH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMyITUPOBKax);

— TOJIyu€HHE TOYHOT'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHIA.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

11.2. Meronnveckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]T PYKOBOJICTBOM TPETIO1aBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIEroCs SBISETCS MPUBUTHE 00YJIAFOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

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

— OBIIAQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
oOy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

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

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

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

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

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

11.3. Meronuueckue ykasaHMs JUIs OOYYalOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYEHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpCIUICHHUC, PA3BUTHUC U ACTAIM3AlUA TCOPCTUUCCKUX 3HaHHﬁ, MOJIYYCHHBIX Ha
JICKIIMSIX ;

—  TIOJy4eHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATEIbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJHUTH OMNpelesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nmaGopaTtopuio CTyIeHTHI OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HA4YECHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

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

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBATD;

—  Kakas [eJb TIepe]] HUM MTOCTaBIICHa;

— KakuMH# MpuOOpaMu 1 KaK BEIyTCs] U3MEPEHUS;

—  Kak CJIeAyeT NPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbimonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpPYIIbl; pamMWing U WHULMAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEpEHMI; 1aTa U MOANUCH CTyEHTa.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, MIAPUKOBOM, KaNWJUIIPHOM WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHJaIlloM MOXKHO
JUIIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENUChIBaHUE UX B
KOHIIE 3aHSATHUS HAUYUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydYllle MpPOSIBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOJIUCH MPENoaBaTelNIo.
be3 3T0il moanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyIeHTa B IPOTOKOJIE
0003HayaeT, 4To OH OTBEYAET 3a BCE MPOBEACHHBIC M3MEPEHHs, a IMOANUCH MPENOoAaBaTeNs
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MIOJIy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUJI IIPOTOKOJI.

[lo pesynbratam, 3adMKCHUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTYET W 3alIMIIaeT €ro Ha cleayromeM 3aHatuu. Ilpu 3amuTe ordera MOryT OBITH 3a/1aHBI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SIBJIECHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a




NPUHATBHIA OTYET MPEToiaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore
OT4eT AOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:
1. Ilems pabGoTEHIL.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OpPATOPHON pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTKUM. CrielyeT orpaHu4uThCsl (yHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOH YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B TaOINIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECECHHON U3 IIPOTOKOJIA U3MEPEHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS HCCenyeMblX BeaudyuH. Ciea B (opMyse JOMKHO CTOSITh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCTHO. Bee IMPUBCACHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjiesie IPUBOANUTH HE HYXKHO.
@opmynbl Ui BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3esie TOXKE HE MPUBOISTCS.

4. Pe3ynbraThl ©3MEPEHUN U BBIYUCIICHUU.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pesynbrathl. 10 BO3MOXHOCTH, WX HYKHO TPEICTABIATh B BHUIE HATNAIHBIX Tabmui. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE JACCATUYHBIE pa3psabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJKHBI OBITH
MIPUBE/ICHBI B 3TOM pazJielie.

5. Tlpumepsl BEIUMCIEHUH.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil paboueit ¢opmyne. He HyX HO NPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpA MO KaxIoW (popMyie. DTOT pazaes HyKeH IJs TOro, 4ToObl MPEnoiaBaTelto
ObUIO JIerye HAalUTH OIMOKY B BBIYMCICHHUAX HIIM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrluunciieHne TOrPEITHOCTEH.

B »TOoM pa3mene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM 1O KaXKJ10M U3 HUX.

DTOT pa3fien OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0ObIYHO OBIBaE€T HAmucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M W3JIOKUTh MaTepHuall Mo
BO3MO>XHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B m00OM cCilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
MPOHYMEPOBaHbI, Ha HHUX JIOJDKHBI OBITh CCHUIKM B TEKCTe oTdeTa. I 'paduku 00sA3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMUYMHA M B KAaKMX €IWHMIIAX BJOJb Hee OTKIafpiBaeTcs. Ha caMux OCsSX HOJDKHBI OBITh
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayeT. Ha rpaduk 00s3aTEIbHO HAHOCATCSA BCE DKCIECPUMEHTAIbHBIC TOUYKH, W



MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKONBKHX TOYEK OTKJIAJBIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OxoHUaTeNbHBIE PE3YIBTATHI, UX 00CY)KICHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJABECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HaIlucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU OTPCIIHOCTSAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATh 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGHS&TGJ’IBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0UeHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OMHON U TOH e BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIIbHO CPAaBHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cIy4dac, Koraa MCXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHMA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 MTPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIA U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanust k 0hOpMIICHUIO OTYETA O JIAOOpPATOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3amucu
HA JINCTaX BEIYTCS TOJIBKO, C OJHOU CTOpOHHKI. [lo Kkpasm nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauMHas ¢ TpeTbero. [lepBuiil nuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucarb oT pyku. Eciau Bbel ucnonb3yere dyxue 3aroToBKu, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIC» OIIUOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlygmie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, MpaBUILHO JH y Bac
MOJTYYUIIOCh.

TutrynbHbIi THCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeTonuveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Kone6anus u BosnHbl. MonekynsipHas ¢usuka. JlabopaTopHbIi NpakTUKYM

//M.N. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilmexorkuna, /I.E.

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

2. DnektpuuecTtBO M MarHetusM. JlaGoparopusiii npaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas ontuka. Jlabopatopueiii nmpaktukym //E.H. Kormukos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.

4. BonHoBag ontuka. YueObHo-MeTognueckoe mocooue // E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CII6GI'VAIL 2019. 118 c.




5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. Ilonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'YAIL 2021.90 c.

11.4. Meronuueckue yka3aHus IJis 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xxone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00Y4aIOUIHIICS BBIMOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMU NMpUOOpeTaeMbIX 3HaHUIl, o0ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HOMN (hopMe 0OydeHus).

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCUMIUIMHBL. TeKyIIHMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJeHAApHOMY y4eOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiics JOMHKEH BBIIOJHUTH BCE KOHTPOJIBHBIC
MEPOIIPUATHS, IPETYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCIJIE YEro MPErnoaAaBaTeNlb NPOCTABISET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00ydaroUuxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONPUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON NIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIICiicsl B cllyyae MpPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBINOJIHEHHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX pabOT MOMKET OCYIIECTBIATHCS HA
WHJUBUIYAJIbHBIX KOHCYJIBTALMSIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOpPHBIX U MPAKTUYECKUX PadoOT, BHITOTHUTD
TECTUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWIKE OICHKH
«YZAOBIIETBOPUTEIBbHO». B cilyuae HEBBINOIHEHNS BBIIEU3IO0KEHHOIO CTYJEHT, IIPU YCIIEIIHOM
MIPOXOXKJICHUH NPOMEKYTOUYHOM aTTECTalUy, HE MOXET IMOJYYUTh aTTECTAllMOHHYIO OLEHKY
BBIILIE «YAOBJIETBOPUTEIBHO.



11.6. MeTonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOMN
aTTECTALlUH.

ITpomexxyTounass  arrectanust  OOydyaroOIIMXCsl  HpPEAyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYaloIIMMCs B Ipolecce
U3y4eHHs] BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBHOI paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELIEHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpaBUJIO, NPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEILHO.

OK3aMeH MOXET MPOXOIUTh B BHJE YCTHOIO OIpOca WM TecTHpoBaHHsA. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAllUU SIBISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OueHka «OTJMYHO»: YpPOBEHb OCBOCHHUS KOMIIETEHIMHU «BBICOKMI». KommereHimmn
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THIIOBBIX, TaK W HECTaHJAPTHBIX TBOPYECKUX 3aJaHui. JleMOHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIBHOCTH, BHICOKASI aJalITUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHuun
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHuil. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYUBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbli». Komnerenuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYEeT BECh 00BEM
paboThI pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJIHEHHS pabOoTBhI.



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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