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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpamMMmy CHELMaJIMTeTa I10 HANpPaBJICHUIO MOArOTOBKM / crenuanbHocTd 27.05.02
«Mertposoruueckoe oOecrieueHHEe BOOPYKEHHS M BOCHHOW TEXHUKW» HaNpaBIE€HHOCTU
«MeTtponorudeckoe obecreueHrne KOCMIHUECKHX CPeCTBy. JJuciurummna peanmsyercs kadenpoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

YK-2 «CriocoOeH ynpapiisiTh IPOSKTOM Ha BCEX ATalax €ro >KM3HEHHOTO ITUKIIay;

OIIK-1 «Crioco0OeH BBISBISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOJIEM TEOPHH CHCTEM
U YIOPAaBICHHUS M MPUMEHITh METOAbBl MAaTEeMaTH4YeCKOro0 aHajlv3a M MOJEIUPOBAHUS B
VHXCHEPHOU JEATEIbHOCTHY,

OIIK-4 «CrocoOeH MpOBOAWTH 3KCIMEPUMEHTAIBHBIC HCCIEAOBAHUS, aHAIM3UPOBATH,
MPEACTABIISITh U ApTyMEHTUPOBAHHO 3AIUILIATH MOJTYYEHHBIE PE3YIbTAThI».

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUu
yueOHOro mpoIiecca: JISKIUH, MTPAKTHIECKIE 3aHATHS, JIA00paTOpHBIC pabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE
1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpEeACTaBICHUE BO3MOXHOCTH CTYACHTaM pPa3BUTh W MPOJACMOHCTPUPOBATH HABBIKU B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).
1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — IepeyeHp KOMIETEHIIMN U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Konx u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPa
JOCTHXKCHHUA KOMIICTCHIIMHN

YHuBepcanbHbIe
KOMIICTCHIINU

VK-2 Crnocoben
YIIPaBJIATH IPOEKTOM
Ha BCEX dTamax ero
YKU3HEHHOTO IUKJIa

VK-2.3.1 3HaTh 3Tambl >)KU3HEHHOTO IIUK/Ia
MIPOEKTa; BUJBI PECYPCOB U OTPaHUYEHUN
JUTSL peIlIeHUs] POEKTHBIX 3a/a4;
HEOOXOUMBIE JJIs OCYIIECTBICHUS
MPOEKTHOM J1eATEIbHOCTH IIPABOBBIC
HOPMBI U IPUHIIMIIBI YIIPABICHUS
MPOEKTaMU

VYK-2.3.2 31aTh 11udpoBbIC UHCTPYMEHTHI,
npeIHa3HauYeHHBIC s Pa3padoTKu
MPOEKTa/pelIeHns 3a/1a4k; METOAbI 1
MpOrpaMMHBIE CPEJICTBA YIIPABICHUS
pPOEKTaMu

VYK-2.V.1 ymeTh onpenensaTh LelIeBble
3Tarnbl, OCHOBHBIEC HAIMpaBJIeHUs padoT;
OOBSICHATD 11eNH U (HOPMYIHPOBATH 3aJIauH,
CBSI3aHHBIE C TOATOTOBKOM U peanu3aiuen
MPOEKTa

VK-2.Y.2 yMeTh BbIABUTATh
aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
EJTbI0 BBIPAOOTKU HOBBIX ONTUMAIBHBIX
aJTOPUTMOB JACHCTBUH O IPOCKTY
VYK-2.B.1 BnaneTs HaBbIKaMu yIpaBJICHUS
MIPOEKTOM Ha BCEX 3Tallax ero )KU3HEHHOTO
UKJIA

VK-2.B.2 BnageTh HaBbIKAMU PEIICHUS
po(heCCHOHANBHBIX 33714 B YCIOBUSX

i poBU3aIM 00IIECTBA

Ob6memnpodeccnoHanbHBIE

KOMIICTCHIINU

OIIK-1 Cnocoben
BBISIBJIATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MpOoOIeM
TEOPUU CUCTEM H
yIIpaBJICHUS U
HNPUMEHATH METO/IBI
MaTeMaTHYeCKOTo

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTUKHU

OIIK-1.Y.1 ymeTh NpUMEHATh METOIBI
MaTeMaTHYeCKOTO aHalln3a 1
MOJICJIMPOBAHUS B MHKEHEPHOI
JIeITCIIbHOCTH

OIIK-1.B.1 BiageTh HaBBIKAMU aHAINU3a




aHaM3a u npohecCHOHANBHBIX 3314 U UX PelIeHui

MOACIIMPOBAHUA B Ha OCHOBC 63.30BBIX CCTCCTBCHHOHAYYHBIX
WHXEHEPHOM Y MaTeMaTUYECKUX 3HAHUHU
ACATCIIbHOCTU

OIIK-4.3.1 3HaTh METOIbI MOJAEIUPOBAHUS
1 aHaJ1n3a BKCHepI/IMeHTaHBHBIX

OIIK-4 Cnocoben o
HCCIIeIOBAHUNI

MIPOBOJIUTH
POBO OIIK-4.Y.1 ymeTh OCyIIEeCTBIATh
SKCIIEPUMEHTAJIbHBIE
MIOCTaHOBKY 3KCIIEPUMEHTOB, IPOBOJUTH
WCCJICIOBAHHUS,
UX U aHATM3UPOBATH MOJTYICHHBIE
O6menpodeccuoHanbHbIE | aHATU3UPOBATH,
KOMTIETEHITHH MPEJICTABISITh U DE3YIIbTaTLI
P OIIK-4.B.1 BiageTh HaBBIKAMU OLIEHKHU
apryMeHTHPOBAHHO o
SAIHIATE 3 PEKTUBHOCTH HAYYHBIX PEIICHUH U
apryMEHTUPOBAHHO 3alIHIIATh
MOJTyYeHHbIE .
MOJTy4YEHHBIE PE3YJIbTAThl UCCIIEIOBAaHUI B
pPE3YNbTATHI

00J1aCTH CTaHAAPTU3ALNHU
METPOJIOTUYECKOT0 00eCICYCHHSI

2. Mecro aucuumuinHabl B cTpykType Ol

JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.

3HaHUA, TOJYYEHHbIE NPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU IPYTUX JTUCIUILIAH:

— «DJIEKTPOTEXHUKAY,

— «MeTozpl U CpeicTBa U3MEPEHUIY;

— «MarepuanoBeneHue;

— «MexaHuKa»;

— «Mertposorusi. O01Iast TEOpust U3MEPECHHIY,;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHubie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)




9K3aMeH, (Jac) 126 54 45 27
Camocmoamenvnas paboma, Bcero (4ac) 138 58 67 13
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3ager, sk3amed (3auer, dudd. 3au, | OIk3., JK3. JK3. JK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpenenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlekmuu | 113 JIP KII CpPC
Pa3nensl, TeMBI TUCUIUTIITHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 19
Paspgen 2. Kosiebanus v BOJIHEI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 20
Uroro B cemectpe: 34 17 17 58
Cemectp 2
Paznen 4. DnexTpuyecTBoO 11 7 8 22
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 5
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 4
Paznen 9. Cratuctuueckas ¢pusuka 12 3 7 4
Hroro B cemectpe: 34 17 17 13
Utoro | 102 51 51 0 138

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJHEHUH
OoOy4JalIUMUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiein
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabnuua 4 — CopeprkaHue pa3fesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Pa3znen 1. Mexanuka.

Kunemartuka nBukeHust MmarepuasibHOM TOUKU. [1yTh 1
nepemetienne. Ckopocts U yckopenue. HopmanbHoe n
KacarenbHoe yckopeHus. [locTynaTesnbHoe U BpalniaTeabHOe




nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUATbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpallaTeIbHOM JIBUKEHUH.

HNuepuunanbubie cucteMbl 0TcyeTa. OCHOBHbBIE 3aKOHBI
KJIACCHYECKOU TMHAMUKU - 3aK0HEI HrroToHa. OcHOBHAs 3a7a4ya
JUHAMUKU MaTepHabHON TOUKU. HenHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPLIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asmxeHue. Cucrema 1eHTpa Macc.

Mexanudeckas paboTa 1 MOIIHOCTh. KuHeTn4eckas sHeprus.
3aMKHYThI€ U HE3aMKHYThIE cUcTeMbl. [loTeHInanpHas sHeprus
cuctembl. CBsI3b MEXAY NOTEHIUAIBHOW SHEPTUEH U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXPAaHEHHUS MEXaHUYECKON
SHEPIHH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTa UMITyJIbca. MOMEHT NMITyJbCa
TBEPJAOIO TEJIAa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHMKHU BPalaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sHeprust
Bpallarouierocs TBepaoro tena. Ilocrynarsl cenuanbHOU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepxHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTh. PensTuBucTCKUN nMnyibc. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTrun. CBs3b MEXAY SHEPTUEH U UMITYITHCOM
YaCTHUIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apMOHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOD
(MaTeMaTUYECKUU MAaITHHUK, (PU3MUYECKUN MasSTHUK, KOJICOAHUS
MoJT ICCTBHEM yIpyroit cuiibl). CloeHue KoJIeOaHHiA.
Huddepennmanbroe ypaBHeHue Konebanuii. CBOOOHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUecKue
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uiui.
Oneprus BoiHbI. [1oTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIEC XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipuas pusuka.

TepMoguHaMu4ecKkre COCTOSIHUA U npouecchl. [TonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
HayaJio TepMOJMHAMUKHU. Temneparypa U BHyTPEHHSISI SDHEPrusi
KakK (PYHKIHSI COCTOSTHUS. TermnoeMKocTs. DHTponwus. Bropoe u
TpeThbe Havyaja TepMoaAnHaMuku. Teopemsl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

TEIIOEMKOCTH, ypaBHEHUE anadaTel, paboTa MpH pa3InIHbIX
nporeccax, 3HTponus). CKOpOCTH TEIIIOBOTO ABUKEHUS
MoJtekysl. Cpenssst KHHETUYECKas dHeprus MoJieKysl. OCHOBHOE
yYpaBHEHUE KMHETUYECKOU TEOPUU UACAIBHBIX I'a30B.
Pacnpenenenue bonbimana.




Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JIEKTpOCTaTHYECKOro nojs. IlpuHiun cynepno3numm.
DnexTpudeckuil Aumnoib. PaboTta cuit 31eKTpocTaTHYECKOro
nosist. Teopema 0 HUPKYJISUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMANTBEHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpskeHHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJIA,
CBs3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
TanekTpukoB. [lonspuzanus ausnekTpukoB. CBOOOAHbIE U
CBsI3aHHBIE 3apsabl. JlusnekTprudeckass BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca asis 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpH NPOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrus CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTO MpoBoAHUKA. OOBEeMHAs MIOTHOCTh
DHEPTHUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
OnekTpoaBwKymIas cuia. 3akonsl Oma u Jhxoynsa-Jlenua B
UHTErpajbHON U quddepeHnnanbHoi popmax.

Pasnen 5.

Maruerusm.

3akoH buo-Casapa-Jlannaca. [1one conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHoe 1oJjie B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[namMarHeTuku, napamMarHeTUKy, GeppoMarHeTHKY.
Teopema 0 HUPKYIALMN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuino Jlenna. CamonHyKuus.
B3aumuas uanykius. O0beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro noisi. CucrteMa ypaBHeHUM MakcBesia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Omnruka.

[Inockre MOHOXpPOMAaTUYECKHE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMarHMTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTens npeomieHus. atepdepeHius.
Mertoap! HabmoneHus nHTepdepenun cBeta. Audpakius
ceera. [Ipunuun I'rolirenca-®Openens. ucnepcus ceera.
Hudpakuuonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.

Tennopoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs: aOCOIIOTHO YEPHOTO Tea. YIbTpaduoneToBas
karactpoda. KBantoBas rumoresa u popmyna [Inanka.
KganroBas ontuka. ®otosddext, onbiTel CToneToBa. @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 UCTOJIKOBAHME BOJIH Jie bpoilis.




[Tpunun HeonpeneneHHocTH I elizenOepra. BonmHoBas
¢dyHKIUMs, €e OCHOBHBIE cBOiicTBa. OniepaTophl (PU3MUECKUX
BEJIMYUH. BpeMEeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nemkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHou siMe. KBanToBell ocumsuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenue yacTuipl yepes
NOTEHIMATBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpO/a B KBAHTOBOW MexaHuKe. KBaHTOBbBIE YuCIa.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit Tepna u 'epnaxa. Cnun 3nexTpoHa. [Ipunnun
TOKJIECTBEHHOCTU MUKpoYacTHll. DepMUOHBI U OO30HBI.
CummeTpust BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunarun [Taynmu. O0bsicCHEHHE TEPUOANIESCKON CUCTEMBI
anemenToB .M. Meneneena.

DHEPreTU4eCKuil CEeKTp aTOMOB U MoJsiekyd. [Ipupona
XAMHYECKOU CBSI3H.

Pa3nen 9.

Cratucruyeckas pusuka.

Craructuueckuit Mmerona. @a3oBoe NPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE UCTOTKOBAHHE
sHTponuu. CBoOOaHAs SHEPTUs. CTATUCTHUECKOE ONKCAHHE
KBaHTOBOW CHCTEMBI, Pa3In4ie MEXy KBAHTOBO-
MEXaHUYECKOM U CTATUCTUYECKOU BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsema-bonsiimana. Kantosbie
cratuctuku @epmu-/lupaxa u boze-Oiinmreitna. CpaBHeHHE
Pa3JINYHBIX CTATUCTHUK.

Pacnpenenenune @epmu-/Iupaka uist 3JIEKTPOHHOIO rasa.
DIIEKTPOHBI B KpUCTaU1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN IEKTPOHHBIN I'a3. DJIEKTPOHHA
TEIIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmrerina u Jle6as. @OHOHBI.
DOTOHHBIN Tas.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 aux Ne
Dopmsbl o
Ne | Temsbl npakTUYECKHUX IDAKTHYCCKIX TpynoemMKoCTh, |[paKTUYECKOM |pa3iena
/11 3aHATHAN p o (gac) MOJATOTOBKH, | JUCIIUIT
3aHATHI
(dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
ITUHAMHUKa
MaTepUaAIbHOU TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
IUHAMUKA
a0COFOTHO TBEPIIOTO
Tea
3 CrnenuanbHasi Teopus Pemntenue 3agau 3 1
OTHOCHUTEIBHOCTH




Kunematuka u
IUHAMHKA KOJIeOaHU

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHMHETHUYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
0JIsA

Pemenue 3amau

JBr>xeHue
3apSKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKY B
ANEKTPUYECKOM II0JIE.

Konnencarop

Pemenue 3amau

10

XapakTepUCTUKH
AJIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOM
nHaykuu Gapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOMCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTtHolIeHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOIHbI

ne bporins

Pemenue 3amau

18

YpaBHeHue
[lIpenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBanroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51




4.4. JlaGopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh IIPUBEICHBI B TabuIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 Hux Ne
IJI\/?T HaumenoBaHnue 1a00paTopHbIX paboT TPYH?:;’(I:I;OCTB, Hrlfg;:g:;;l:;’l/l I;[?;Ifiﬁ
(dac) JIUHBI
Cemectp 1
1 Mastauk MakcBenna 4 1
2 HakyoHHBIN MaSTHUK 4 2
3 CronkHOBEHME IAPOB 3 1
4 MaremaTtrueckuii 1 000pOTHBIN MasSTHUKH 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3TYX€E 3 3
Cemectp 2
6 | OmnpeneneHue MEKTPOEMKOCTH 4 4
KOHJIEHCATOpa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMi 4 4
8 Onpenenenre TOPU30HTATBHON 3 5
COCTaBJISIOLIEH HAMPSKEHHOCTH
MarHUTHOTO MO 3eMJIH
9 Onpenenenne yaeabHOro 3apsaia dJIeKTpOHA 3 5
10 | Kompna HeroTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIUIOBOTO MU3JIYyYEHHUS 4 7
12 | Buemnuii potodddext 3 7
13 | H3ydenue crnekTpa aTroma BOJOPOIA 4 9
14 | Omnpenenenue NOTEHIUAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenue sHEPTUM 0. — YACTUI] 110 3 9
npoOery B BO3yxXe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarOmmuxcs
Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh
B CaMOCTOSTENbHOM PaGoThi Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
yac yac yac qac
1 2 3 4 5
N3ydyeHne TeopeTUIecKoro Marepuana 46 19 23 4
nucuuriuael (TO)
[ToaroroBka K TeKyniemy KOHTPOJIIO 46 20 22 4




ycneBaemoctu (TKY)

IToaroroBka kK IpOMEKyTOUHON 46 19

arrectaruu (ITA) 22 >

Bcero: 138 58 67 13

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHU S
JUTSL CAMOCTOSITEIBHON paOOThI 00YYaIOMIMXCS IO TUCITUTUIMHE (MOIYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHallbl JIJIsl CAMOCTOSITENILHOW paboThl O00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NTpUBEIEH B TabauIe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUI

KomuectBo
HK3EMILISIPOB B
Uginj) p/e c bubnmuorpaduueckas ccpuika OUOHOTEKE
B (KpOMe SIIeKTPOHHBIX
5K3EMILIAPOB)

53 Kypc dusuku: yuedbnoe nmocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpazoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

53 Kypc ¢usuku: yaueGHoe nocodue: 94
Cl12 B 3 1./ H. B. CaBenbes. - 4-¢ u3m.,
ctep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBL. BonmHOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

53 Kypc obmieit dusuku: yuebnoe 93
C12 nocobue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHUE YICOHHUKN). -

ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢uszuka. - 2007. - 432 c. : puc. -

ISBN 978-5-8114-0630-2

53 Kypc o6eit ¢pusuku: yuedHOE 87
C12 nocobue: B 3 1./ U. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast




nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUUECTBO U MarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tadiu. - ISBN 978-5-8114-
0631-9

53
C12

Kypc o6eit pusuku: yuedHOE
noco6wue: B 3 1. / . B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
Kiaccuueckne yueonukn). T. 3:
KBantoBas ontuka. AToOMHas
¢dusuka. Pusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexanuka: OCHOBHBIC 3aKOHBI:
yuebnoe nocodue / 1. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
BbaszoBrix 3nannii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

121

534
N83

BouiHOBBIE IIpOLIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., Ao1. - M.: JlaGoparopwus
bazoBrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

71

53
N83

®dusuKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarnut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
ns83

OnekrpomarHeTu3m: OCHOBHbIE
3aKoHBL: yuebHoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
N83

KBanToBas ¢pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hesckuit quanext: Jlabopatopust
bazosrix 3uanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65




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

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

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

Cagenbes, 1. B. Kypc o6meit
¢u3uku: yae6Hoe nocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas HpU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO Siipa ¥ 3JIEMEHTapHBIX
gactull - 2019. - 320 c.

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

Crpenkos, C. I1. MexaHuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6mieit dusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (pU3MKa:
yaeOHUK 171 OakanaBpoB / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CupuH. - 2-e u3a. -Mocksa:
N3patensctBo FOpaiit, 2019. -
441 c.

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

CuByxuH, /1. B. O6mwmii kypc
¢dusukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxusn 1.B., - 6-¢
u31., crep. - Mocksa:
OU3BMATIIUT, 2014. - 560 c.

https://znanium.com/catalog/
product/470190

CuByxuH, /1. B. O6mwmii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMonnHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 544 c.

https://znanium.com/catalog/

CuByxus, /1. B. O6mmuii kypc




product/549781 ¢busuku: Yae6HOe mocooue st
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3BMATIIUT, 2015. - 656 c.

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

no1. - Mocksa : I3narenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢puzuka
u go3umerpusi. COOpHUK 337129 :
yaeOHoe mocodue Jyisi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u31., ucrp. u aom. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
c.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBLHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BepCHUs KypHala «Y crexu

buzndeckux Hayk», OU3NIEeCKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akageMuu

HayK

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

https://openedu.ru/ O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ O06pa3oBarenbHbIN pecype Kadenpsl
busuku ['VAII

8. IlepeueHb MH(OOPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH s TIpeacTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t HaumenoBanue

He npenycmorpeno




8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

CHUCTEM,UCIIOJIB3YyEMBIX

npu

Ne i/ Haunmenosanue
He npenycmotrpeno
9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [UII  OCYIIECTBIICHHS

00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayauTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIIET0 KOHTPOJIS U
MMPOMEKYTOUHOM aTTECTALINH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHs Ui 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEeMHUHAPCKOT'0 TUTIA, TPYNIOBBIX ¥ UHAUBHUIYaTbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTaluu.

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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




VYyeOHast ay1uTopus s IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BoJH, 4./ [udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./ [udpaknronnas pemnieTka,
5.Honapuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opyaoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBA)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopymoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,

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




YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa ISl NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IMpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

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

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIICIUATM3HUPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepHuall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIM3UPOBAHHBIX OHITUH.

<«XOPOLLIO
«GauTEHO

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

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— MCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUU 3HAHUH
HalpaBJICHUS;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»




O;[_eéz(;i ?{ﬁiﬁifn XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA
— o0Oyyaromuiicss He YCBOWJI 3HAYUTENIBHONH 4YacTH MPOrPaMMHOTO
MaTepuana;
EEYIORTICTRODHTEIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIMUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH mMpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCTIBITHIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He GopMyJIHpYET BHIBOJAOB U 0000IIECHHIA.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa
Kon
No /it [Tepeuens BonmpocoB (3a1ay) 1st SK3aMeHa
WHANKATOpa
Cemectp 1
1 Urto n3ydaer KuHeMaTHka? OIlK-1.3.1
2 UYro Takoe MarepuagpHas Touka? YK-2.3.1
Teno nBUKETCS U3 COCTOSTHUS TIOKOS C TAHT€HIIUAIBHBIM YCKOPEHHEM
3 a. =4 M/c* u HOPMAaJIbHBIM YCKOPEHHUEM ay, = 3 w/c?. Haiinure OIIK-1.VY.1
BEJIMUYMHY MOJHOTO YCKOPEHUS TeJa d.
4 B kakux enquHUIIaX MOXKHO U3MEPSTH YTIIIOBYIO CKOPOCTh U YIJIOBOE OIK-13.1
yCKOpeHue? o
5 Uto Takoe aOCOIOTHO TBEPAOE TENO? YK-2.3.2
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:
6 abcomoTtHO TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OMK-1.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MarepuanbHoit Touku u ATT.
7 Haiinute CBA3b MEAKIY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OMK-1.V 1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite Xapakrep NPSAMOJIUHEHOTO JIBHKEHUS TeJla 110
] W3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-1.Y 1
MIPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00oCHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a]1auu.
9 Cdopmynupyiite nepsblif 3akoH HproToHa. OIIK-1.3.1
10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BETMYMHBI CHJIbI, OCHOBAHHBIH Ha VK231
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHUE TeJa OT
11 OIlK-4.3.1
€ro Macchl?
[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA
12 OIIK-1.V.1
Hsrorona.
KameHb JIe)kUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak
13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OIK-4B.1
KepOoCHUH (KepOCHH HEe cMeIuBaeTcs ¢ Boaoi)? OO0ocHyHTe CBOM
OTBET.
HazoBuTe, kakoii u3 3akoHoB Keruepa ycranasnusaet hopmy
14 OIIK-1.3.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIINX TEJ U PACCTOSHUS Mex 1y HUMU. OGoCHYHTE,
15 KaK U3MEHUTCS CUJIa B3AaMMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy VK-2.B.1
OJIHOTO U3 TeJl YBEJIUUUTH BABOE, & PACCTOSIHUE MEXTY TeIaMH —
YMEHBIIUTH B JiBa pasa.




16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOJIHIECTCS 3aKOH OIK-4.3.1
COXPaHEHMsI UMITYJIbCA.

18 Kakast ¢pu3nyeckast BermunHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHHTE 3aIIICH OCHOBHOT'O 3aKOHA AMHAMUKH JUISI TOCTYNATEIbHOTO

19 Y BpallaTeJIbHOrO IBWKEHUs. Hailnure B3auMOCBSA3U MEXAY dTUMU OIlK-4.Y.1
3aKOHaMH.

20 Chopmynupyiite 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Kaxkas pu3nyeckas BennunHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

73 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 VK2V 1
OKPY’KHOCTHU HE IPOU3BOJIUT pabOTBHI.

Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ AelicTBUEM

24 HEKOTOPOW CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe MpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS o
3aJauu.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U VK2V 2
HEKOHCEPBATUBHBIMU CUIIAMU?

Kakoit kopabab qBMKETCS MeUIeHHee — Harpy>KeHHbIH WK

26 HEHArPYKEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHYyliTE CBOW OTBET.

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

73 OO0nscHuTe, HMEET JIM CMBICI H3MEPEHNe a0COJIIOTHOIO 3HAYEHUS VK2 3.1
NOTEHLIMAJIbHON PHEPTHU T€JIa B HEKOTOPOM COCTOSIHHUM.

29 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUYECKOW IHEPTUH. OIK-13.1
ITpuBeauTe NpUMeEp BBINOJIHEHHSI 3aKOHA COXPaHEHUs SHEPTUU.

Jan ToHkui cTep>kens Maccoid m = 120 r u jumnHoii / = 50 cm,

30 CITOCOOHBIN BpaIIaThCsi OTHOCUTEIHLHO OCH, TPOXOJISIICH Yepe3 ero OMK-1.Y 1
cepeauny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30

31 T, KaK mpuMensiercst reopema llIteitHepa a1 pacuera MOMEHTa OMK-1.Y 1
MHEPLINHU TEJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEIUHBI CTEPHKHS HA
OJIMH M3 €r0 KOHIIOB.

32 YeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea? OIIK-4.3.1
Kak BbIunciisieTcst KNHETU4ECKas SHEPrusl BpalleHus abCOI0THO

33 TBepaoro tena? CpaBHUTE ¢ GOPMYIIOHN 151 KHHETUYECKOM SHEPTHH OIlK-4.Y.1
HOCTYNATEJIbHOTO JBUKEHUSL.

Cdopmynupyiite aBa moctynaTa TCOPUH OTHOCUTEIBHOCTH

34 o . OIIK-1.3.1
OWHIITENHA.

CrnpaseqinBa M B crienuaibHoi Teopuu otHocurenbHocTh (CTO)

35 KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2? OIK-1.Y 1
Ecnu HeT, TO KaKk pacCYUTBHIBACTCS KUHETUYECKasl YHEPTUs Tela T
cornacao CTO?

Omnpenenure, Kak U3MEHUTCS EPUOJT KOJIeOaHUI IPYKUHHOTO

36 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH OIIK-1.V.1
MIPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMUYECKUX KOJICOAHUN C UX aMIUIUTY0U? OIIK-1.V.1
CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJ€T U3MEHATBCS X0/

38 MasTHUKOBBIX YaCOB IIPY HACTYIUICHUH JICTHUX XAPKUX JHEU 110 YK-2.B.1

CpaBHCHHIO C XOJOJHBIMH 3UMHUMU JHAMHU, €CJIN 4aChl YCTAHOBJICHBI




B HEYTEIJICHHOM ITOMEIEHUH (CTEP)KEHb MAATHUKA METANINYECKU)?
ApPrymMEHTHpPYITE CBON OTBET.

39 Yto Ha3bIBaeTCS BOJIHOM? OIIK-1.3.1
40 OOBsICHUTE PA3NHINE MEXKY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.V 1
MEXaHUYECKUMHU BOJIHAMHU.
41 3anumuTe ypaBHEeHUe OeryIeil BOJIHBL. OIIK-1.3.1
42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIPYyTra CO
CKOPOCTSIMH Vyem U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeInTe OMK-4.Y 1
OTHOCHTEIIbHOE U3MEHEHHE YacTOThI 3BYKa 3a cueT ¢ dexra lomnepa. T
HcTouHuK ¥ IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.
44 Chopmymupyiite npuaImn [ oirexsca. OIlK-4.3.1
45 Urto Ha3bIBaeTcst UHTEpQepeHIned BOIH? OIIK-1.3.1
46 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit OMK-1.Y 1
BOJIHBI.
47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIKCHIBACTCS OIMK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny yanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha
48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM YK-2.B.2
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.
49 3anumuTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO ra3a. OIIK-1.3.1
50 CKOJIBKO CTeTieHEeH CBOOO I UMEET JKECTKasl IByXaTOMHast MOJIeKya? VK231
C KakuMHU OBIMKEHUSIMHU OHU CBSI3aHbBI?
51 Uemy paBHa paboTa ra3a B ©30XOpHOM IpoIiecce YK-2.3.2
59 Onenute, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxomsmmiicss mpu noctositHHoM nasieHuu p = 100 klla, msmennn | OIIK-4.V.1
53 o0peM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAllIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJIBI IO XapaKTepy U3MEHEHHs TEMIIEPATYPhI ra3a Mpu VK2 B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. e
55 [lepeuncinre, 3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OneHuTe CUTYalMIO: Karulsi MacIsTHUCTOM KMJIKOCTH TOMNajaeT Ha
56 MOBEPXHOCTH BOJIBI M pacTeKaeTes, 00pa3yst TOHKYIO TUIEHKY. OIK-1.B.1
O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WIIH BOISTHOU
57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? VYK-2.B.2
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTO HM3yyaeT 3JeKTpocTaTuka? YK-2.3.2
59 JlaiiTe onpeneneHne TOYeYHOTo 3apsia. VYK-2.3.1
60 Kaxk n3menuTcs cuna B3auMOJICHCTBHS ABYX AJIEKTPOHOB, €CIIHU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBETW4IUTh B 3 paza? OOOCHYyITE Balll OTBET. T
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.V.1
BOKPYT HETO.
62 Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC OITK-13.1

IIOBEPXHOCTU?




B kakux equnuiax cucteMbl CY MOXXHO U3MEPSITh HANPSHKEHHOCTh

63 OIIK-4.3.1
AJIIEKTPUYECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxkue BemecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? YK-2.3.1
OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOJISPHBIMU
66 YK-2.V.1
JDJIEKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaAXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTOpa, 4YTOOkI PH Pa3HOCTH moTeHmanos Mmexny | OIIK-2.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKoH €MKOCTBIO OyayT 001a1aTh METAIIINUYECKUE
68 [UIACTHHBI IUIoMmapo 0.2 M2, KOTOpBIC pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
Crenaiite BBIBOJI, KAK U3MEHUTCS AIEKTPOEMKOCTbD IJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TIJIACTUHAMHU, €CJIM U3 3TUX IUIACTHH VK-2.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJIpara.
O1ieHUTE CUTYALIMIO: JIBa KOHJIEHCATOpa OquHakoBoM eMkocTu 200
70 MK®D coenuHeHbI apauienbHo. Kak n3MEeHUTCS X 00IIasi eMKOCTb, YK-2.B.2
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIlK-4.3.1
73 Kax n3MeHuTCs COnpoTuBIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-4.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 00pa3oM omnpenensercst HanpapieHue CHibl Amnepa? YK-2.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccunraiite, yeMy paBHa BEJIMYMHA MarHUTHOTO MOJIS B LIEHTPE OIK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO Ha OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciu 1o HeMy IPOXOIUT TOK
cuioi 2 A.
PaccuuTaiite INIOTHOCTH HAMOTKH TOPOH1a, HEOOXOAUMYIO, YTOOBI YK-2.V.1
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €T0 OCH
umeno Benuuuny 1 mTo.
Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, YK-2.¥.2
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna senmuunoi 0.16 nH.
OneHuTe CUTyalnio: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otnnuaTtecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B dem cocTouT siBJIeHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-2.3.1
[Ipoananusupyiite Bennuuny 9/]C, BO3HUKAIONIYIO B KOJIbIIE, KOTOPOE
34 BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM OMK-1.Y 1
10 cm HaxoxuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT o
3anuimnTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U TapaMarHETHKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? YK-2.3.2




88

Onpenenure, Kakas SHEPTHsI 3aKJIIOUYCHA B KATYIIKE HHAYKTHBHOCTHIO
100 MI's ¢ Tokom cwmtoit 0.2 A. OtBeT naiite B MJx.

OIIK-1.V.1

89

[Tpennoxute cnocod N3MepeHHs BETMYHMHbBI MAarHUTHOM SHEPruw,
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

OIlK-4.V.1

90

UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-1.3.1

91

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

YK-2.3.1

92

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-4.3.1

93

[Ipoananu3upyiiTe, rae CBET ABMXKETCS ObicTpee — B anmMmase (n = 2.42)
i B Boze (n = 1.33). Bo ckonbko pa3 pazauyaroTcs CKOPOCTH CBETA B
JAHHBIX cpefax?

OIIK-1.V.1

94

OnenuTte cuTyanuo: Jiyd CBeTa NajaeT Ha paHuIly paszena IByX
BemiecTB oA yriaom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
paBeH 2.4. Bo3aMOXHO J1H1, YTOOBI OTPaKEHHBIN U MPETOMIICHHBIH Ty4YH
ObLIM MepIeHAUKYISIpHBI IpyT npyry? Ecnu na, onpenenure
110Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.

OIIK-4.B.1

95

Urto Ha3wiBatOT nHTEpEpeHIuei ceera?

OIIK-4.3.1

96

Onumure, B 4eM pa3Inuue MEXy F€OMETPUUECKON U ONTUYECKON
Pa3HOCTBIO X0OJ]a CBETOBBIX JIY4EH.

YK-2.V.1

97

[Ipemnoxure TeopeTnueckoe 000CHOBAaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKUX IIJIEHOK (pa3lIuTOe Ha MOBEPXHOCTH BOJIbI MaclIo,
MBUIbHBIE ITY3BIPU U T.I1.).

OIIK-1.B.1

98

Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyite, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYKHO
HaOJr01aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00ydaroT CBETOM C JTTHHOM BOJIHBI S00
HM.

OIIK-1.V.1

100

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

YK-2.3.1

101

[linockonoisipu30BaHHBIN CBET MA1a€T HA aHAIU3ATOP TaK, 4TO
MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS UHTEHCUBHOCTH CBETA B
YKa3aHHOM ciry4ae?

VK-2.V.2

Cemectp 3

102

UYto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

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

OIIK-1.V.1

104

Pacnionoxure ciaemyromue CreKTpalbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIlK-4.V.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-4.Y.1

106

Uro HaspiBaeTcst BHENTHUM (HoTodPdekToM?

OIIK-1.3.1




107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

YK-2.3.1

108

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

YK-2.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4YCHHUSI.

VK-2.3.2

110

OO0BsicHuTe, KaK 2Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®DoTOH ¢ HHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe mox yriaom 6 = 90°. Ilpeanoxure criocod onpenencHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM PAaCCCIHNH. Paccunraiite ero BCJIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiiHA BOJIHBI paBHa 2,426 M.

VK-2.B.2

112

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

OIIK-1.3.1

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIHHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll
OTBET, CTOJIb3Ys MOCTYJIATH bopa.

OIIK-1.V.1

114

B uem coctout runotesa ne bpoiinsa?

YK-2.3.1

115

OO0bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISIOT
BOJIHOBBIE cBOMCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

VK-2.3.2

116

Byner i nposiBIIATE BOJTHOBBIE CBOWCTBA (PYyTOONBHBIN MY MTPH
MOMNaJIaHiK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-1.V.1

117

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-4.3.1

119

CpaBHuTte nnuHy BoJIHBI e bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KT, IMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

120

Kakum 00pa3oM sHEprus «HyJaeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.V.1

121

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

OIlK-4.Y.1

122

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

VK-2.V.2

123

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

YK-2.B.1

124

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CT€EHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
yucyioM n = 1. [Tokaxwure, Kak OnpeaeanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOUYACTHUILY MAaKCUMaJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.1

125

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructuko Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

VK-2.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0IHEHHUs COCTOSTHUN
KBaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

OIIK-1.3.1




127 ConocTtaBbTe CBOMCTBA CHOHTAHHOTO W BBIHY)KI€HHOTO U3JTyYCHHS.

OIIK-1.Y.1

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MPOBOAMMOCTH KPEMHHEBOT0 00pa3lia, eCiid B HErO BHEAPUTH

128 . OIIK-4.B.1
HEOO0JIBIIIOE KOIMYECTBO UHANEBON puMecu? BaneHTHOCTh KpeMHHs
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

129 OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBON CXEMe. OIIK-1.3.1
Jlazep paboTaeT o TpeXypOBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaennoro cocrostaust E2 = -5

130 OIIK-1.VY.1
3B, sHeprus metactabunbpHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

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

132 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela VK2V 2
Jlebast TOTOTHSIET TEOPHUIO TETUNIOEMKOCTH DWHIITEIHA.

133 Kakas gactuna Ha3eiBaercs ponoHoM? Kakum KBaHTOBBIM OIK-4.3.1
pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?

Bormpocsr (3amaun) nms 3avera / qud . 3auera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3adyera
Ne i/t [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJUKaTOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TemM nas KypCOBOTO TNPOEKTHUPOBAHUS/BBIIIOIHEHUS KYpCOBOW pabOThI

npecTaBiIeHBI B Tabnuie 17.

Ta6mmia 17 — [lepedern TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne n/n °
KYpPCOBOM pabOThI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTHEHUS

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

Bonpocel st mpoBeneHuss NPOMEXKYTOYHOM aTTecTallud B BUJE TECTUPOBAHUSA

npecTaBiICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIil EpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1 1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [TapabGona

4) OKpy>KHOCTb

OIIK-1.V.1

2 1) Nwmnynbe

2) Yckopenue

3) Bec

4) VYraosas cKOpoCTb

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBICHHBIX q)H?:H‘I@CKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHUS, COBITIAAAOIIYIO0 C SIMHUIICH HU3MCPCHUA CHJIBI?

OIIK-4.3.1




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

1) V3mMeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMIYJIbCa CUCTEMBI
4) YCcKOpeHHIo IEHTPa MacC CUCTEMBI

OIlK-4.V.1

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

1) Yactuue! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuupl OyAayT IBUTaThCs B IPOTHUBOMOJIO0KHbIE CTOPOHBI

OIIK-4.B.1

YTo npou3oinaeT ¢ MOMEHTOM MHEPLMH CBUHIIOBOIO LIMJIMHAPA
OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUYECKON OCBIO
CUMMETpPHH, €CIH HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBenmuuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o»

2) e=M/]

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

YK-2.3.1

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

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

YK-2.3.2

Bri6epute ¢pa3zy, COOTBETCTBYIONIYIO TTEpBOMY 3akoH HproTOHA:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIACT. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO TBUKCHHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumes

VK-2.3.1

VYkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H
3) kr¥m’

OIIK-4.3.1




4) wm/c’

10

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, TBIKEHHE KOTOPOH OMUCHIBaeTCS ypaBHeHHEM X = 3¢0s(2f —
n/4) cm

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

OIIK-4.Y.1

11

Bri6epute GpopMyity, onpenensionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

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

1) 3aBucur oT yOBUIM MOTEHIIMATBEHON SHEPTUU

2) IlpomoprmoHanbHa TPUPANICHUIO KHHETHIECKON YSHEPTUU
3) PaBna Hymto

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

YK-2.3.1

13

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

OIIK-1.3.1

14

Korna TanrenuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IPSMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpallaroIIMMCs

YK-2.3.2

15

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

1) VYoOwiBaeT

2) IIpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kak BpIuncCIIsIETCS MOMEHT HHEPLIMM MaTEPUATILHON TOYKH?

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

OIIK-4.3.1




4) J= m*r?

17

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

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

YK-2.V.1

18

Haiinute oTHOMIEHNE TTpon3BeieHHBIX padoT (A1/A2), ecu aBa IUCKa C
paBHbIMU Maccamu U paguycamu R1 u R2 (R1 = 2R2) packpyuuBator u3
COCTOSIHHS TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

VK-2.¥.2

19

Kaxoit yuéHnslii co3ai criennanbHyto Teoputo oTHocuTensbHocTH (CTO)?

1) Tanunei
2) OWHIITEWH
3) Jlopenn
4) bop

VK-2.3.2

20

Bribepure ypaBHeHUE, ONHMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMs.

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

YK-2.3.1

21

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE Kosie0aHus, OyaeT HaOmonaThes pe3oHanc (w0 —
coOCTBEHHAs 4acTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>> w0
2) o>l
3) o= w0
4) o <<wl

OIIK-1.3.1

22

Bri6epuTe, kakast puznueckasi BETMUMHA U3MEHSETCS 10| BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHY HbroToHa?

1) Monspaasa macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepuuu

VK-2.3.1

23

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

1) 3amknyTOM

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-4.3.1
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VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHJI PaBHA HYIIIO MIPU
3aMKHYTOM TPAaeKTOpPUU JBUKEHUS TEINA.

1) Bs3skoro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBbKEHUS

OIIK-1.3.1

25

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

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

OIlK-4.Y.1

26

[Tpoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 MMoABECa YBCIIMUUTL B 9
pa3, a Maccy rpysa — yBeJIMUHUTh B 4 pa3a?

1) VYBenuuutca B 3 paza
2) VYBenuuurcs B 4 pasza
3) YmenbwuTcs B 2 pasza
4) YwmenbmuTcs B 4 paza

VK-2.¥.2

27

Yto mpou3onAET co CpeIHEeN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH MacChl UI€aNbHOTO rasa
n300apHUYECKU YMEHBIIWICS B 2 paza?

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

OIIK-1.B.1

28

OreHuTe, Kako# ra3z Harpeercst OOJbIIe B CIEAYIONICH CUTyalluu: ABa
Pa3IUYHBIX UCATBHBIX Ta3a — OJJHOATOMHBIN U ABYXaTOMHBIA —
HaxoJsTCs MPU OAMHAKOBOM TeMIEpaType U 3aHUMAIOT OJJMHAKOBBIN
o0beM. ['a3bl CKUMArOTCS aquadaTHIECKH IO YMEHbIIIEHUs 00bema B 2
pasa.

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

OIIK-4.B.1

Cemectp 2

29

VYKaxxuTe sIBICHHE, KOTOPOe UMeHyeTcst nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

2) HanoxxeHue Apyr Ha Apyra BOJIH, UAYIIUX OT KOT€PEHTHBIX
NCTOYHHUKOB

3) OTKJIOHEHHE BOJH OT EPBOHAYAIBHOTO HAIIPaBJICHUS
pacrpocTpaHeHus MpU NMEePexoie U3 OAHOU Cpebl B IPYTyIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

OIIK-1.3.1

30

[IpoananusupyiiTe, KAKUM JOJKEH OBITH YIOJl MaIeHUsI CBETOBOI'O JIyya,

OIIK-1.B.1




YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

31

O1eHHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHIEHCATOPA, SCITH
paccTosiHue MEXAy ero 0OKJIaJAKaMH yBEIHUUTH B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUJUTUPOBAHHON BOOM (€ = 81)?

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

4) VBenuuurtcs B 12 pa3

OIIK-4.B.1
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Ha3zoBure BemecTBa, KOTOPBIE MIPH OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJAT PIECKTPUUECKUN TOK?

1) IIpoBonHuKH

2) IlomynpoBoaHUKH
3) Ilmaruna

4) JudIeKTpUuKHu

YK-2.3.1
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Kak HampaBneHbl CUIIOBBIC TUHUU HATIPSKECHHOCTH
ANEKTPOCTATUYECKOTO TOJISI, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATETLHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) Kzapany

3) 3akpyuuBarOTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU

OIIK-1.3.1
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B kakux enqununax B cucteme CU usmepsieTcss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

VK-2.3.2
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MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KOToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsaa?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

YK-2.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloTeHuumanbHOM 3HEPrUsi EAMHUYHOTO MOJOKUTEIBLHOTO 3aps/ia UiIN
OTHOILIEHUIO MOTEHIUALHOMN SHEPTUU K 3apsly

2) Pabote cwt mmosst o mepeMenieHUI0 eAUHUYHOTO TIOJIOKHUTEIIHBHOTO
3aps/ia U3 TaHHOW TOYKH T0JIsI B 0ECKOHEYHOCTh

OIIK-1.3.1




3) Cune, aeiicTByIOLIEH HA 3apsi/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS
4) Kunerundeckoil sHEpruM NPOOHOTO TOUEYHOTO SAMHUYHOTO 3aps/ia B
JAHHOM TOYKE I0JIs

37

Hamumure dopmyny 3akona Oma B nuddepernuanbHoi Gpopme:

1) R=U/
2) R=Q/M2At
3) j=c'E
4) R=P/I

OIIK-4.3.1

38

OneHure oNTUYECKYIO JJIMHY MyTH L 13 0AHOM TOYKHU B APYTYIO, €CIU
paccTosiHAEe MEXKAY ABYMS TOUKAMHU IPO3PAYHON AUAIIEKTPUUECKON
cpensl S =4 M. ITokazarens npenomienus cpeasl n = 1.5. Onruueckas
JUIMHA yTH L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..

I) 5m
2) 6™
3) Tm
4) 11wm

YK-2.B.1
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Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CITH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B HyJb U
HAIpPsDKEHHOCTS T10JIs1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cunoi

3) Tlonspuzarment

4) MarsuToaBMWXKyIIeH CUIION

OIIK-1.3.1

40

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUM MarHUTHOU
WHIYKIUH.

1) OxpyxHOCTB
2) Ilpsmas
3) Osanoun
4) DOnmunc

YK-2.V.1

41

B kakux CAMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-4.3.1

42

Y CTaHOBHUTE COOTBETCTBUE MEX]Ty MAaTECPHUAJIOM ITPOBOJIHUKA U €TO
AJIEKTPOMPOBOTHOCTHIO:

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

A) Merain 1)>10"-107°

b) IlonynpoBogHuK 2)1071°-10°

B) JlH3IIEKTPHK 3) 10* - 10°

VK-2.3.2

43

OneHure, Kak COOTHOCSITCS YIUIBI TAJIEHUS O U OTPAXKEHUS () CBETA.

YK-2.3.1




1) o>>Q
2) a>0
3) a=¢
4) a<o

44

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

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

4) 1/16

OIIK-1.V.1
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Jl1st 0OBACHEHHS KaKOTO SIBJICHUSI MOXKET ObITh UCIOJIb30BaH MPUHIUII
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) Hudpakums

3) Tlonspuzarus

4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M

OIIK-1.3.1
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IIpoananusupyiite, 4emMy paBeH IIEPUOJ PELIETKH, KOrAa
mudpakroHHas pereTka coaepkuT 200 mMTPUXoB HA MIJLTUMETP.

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

VK-2.¥.2
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[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

VK-2.V.1
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Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-1.3.1
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OueHure, KaK 3aBUCUT JEKTPUUYECKasi IPOBOAUMOCTb MPOBOAHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsaMo nponopruoHaIbHO

2) IlponopuuoHasbHO CTENEHHU OT Pa3HOCTH MOTEHINAJIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1
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OHGHI/ITG, KaK U3BMCHHUTCs CHUJIa DJICKTPOCTATHYCCKOI'O BSaHMOL[efICTBPIH

YK-2.B.2




JBYX TOUEYHBIX 3apsI/I0B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMHU YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs

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

1) CuoBble IMHUM MarHUTHOTO TOJISI BCET/1a 3aMKHYThIE
2) MarauTHble CUJIOBbIE JMHUYA HAYMHAIOTCS HA MAarHUTHBIX U

o1 3aKaHYMBAIOTCS HA AIEKTPUYECKUX 3apsaaax YK-2.3.1
3) MarsuTHbl€ CUIIOBbIE TMHUHM HAUYMHAOTCS U 3aKaHYUBAIOTCS HA
MarHMTHBIX 3apsaax
4) MarauTHble CUJIOBBIC TMHUM HAUMHAIOTCS U 3aKaHYMBAIOTCS HA
JNEKTPUYECKUX 3apsax
Cnenaiite BBIBOJ, KaKOH reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAcCKTOPHIO JBUKCHUS 3apsHKEHHON YaCTHULIBI, IBUTAIOLICHCS 1101
HeKOoTOpbIM yriaoM (0° < a < 90°) K TMHUSAM MarHUTHON MHIYKIUH.
52 1) OKpYKHOCTS OIIK-1.B.1
2) IlapabGona
3) T'umepOGoina
4) Cnupaib
OneHuTe cTeneHpb nosipuzauuu P cBera, eciiu CBET MpecTaBiIseT co0oit
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJIPU30BaHHBIM. IHTEHCHBHOCTh
MOJIAPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeETa.
53 YK-2.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccuuraiite nokasarenb NpeJIOMIIEHUS BELLIECTBA, €CIM CKOPOCTh CBETA
IIPY NIEPEXOAE Tyda U3 BO3AYXa B HEKOTOPOE BEIIECTBO YMEHBIIHUIIACH
Ha 20%.
54 ) 1.2 YK-2.V.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU TOJIIpU3aTopa u
aHaym3aropa. IIpu npoxoKaeHNH CKPEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NMHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°

4) 90°




[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JJIMHHOTO COJICHOW A, €CJIN TOK B HCM YBCIIMYUTL B 4 pas3a, a
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTH B 2 pa3a.

56 1) VYBennuurcs B 2 pasza OIIK-4.Y.1
2) VYBenuuurtcs B 9 pas
3) Ymenbmutcs B 9 pa3
4) VYwmenblntcs B 3 pasza
Cemectp 3
VYkaxuTe, KaKoe Telo sSBISAETCs aOCOMOTHO YEPHBIM TEJIOM.
1) Ilormomraer Bce maaaroliee Ha HETO U3IyUYeHUE
57 2 YK-2.3.1
) OrtpakaeT Bce majarouiee Ha Hero u3ayyeHue
3) Hzmydaer B peHTI€HOBCKOM JHaIa30HE
4) Wznywaer B BUIMMOM JIMAIIa30HE
VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?
58 1) I[Tpo3paunoro VK232
2) 3epKaJbHOTO
3) MaroBoro
4) Yepnoro
Onenure, BO CKOJIBKO pa3 yBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abCoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.
59 1)B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Bri6epuTe, kakast popMyna HanboJee TOUHO OMUCHIBACT CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?
60 | 1) ®opmyna Oepmu-Aupaka YK-2.3.2
2) ®opmyna boze-DitHimTeitHa
3) ®opmyna [lnanka
4) ®opmyna Panes-Jxunca
Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?
61 1) Anbda-, 6era-, raMMa-U3ITydeHHUS OIMK-13.1
2) TermoBoe u3yueHUe
3) JlazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0o3HOE PEHTTEHOBCKOE U3ITYUCHHE
VYKaxuTe 3aK0H, KOTOPBI OnpeaessieT NoJ0KEeHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOHN TemmepaType.
62 1) 3akon Credana-bonpimana OIK-4.3.1
2) IlepBerii 3akoH BuHa
3) 3akon Kupxroda
4) 3akon Maitoca
63 | Ykaxure Gopmyiy, ONpeaessionlyto SHEPTUI0 CBETOBOIO KBAaHTA: YVK-2.3.1




1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

64

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A Ial0IIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbimaercst

2) CHauana yMEHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1
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IIpoananusupyire, 4TO MPOU3ONAECT C KHHETUYECKON SHEPTUeh
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUYUTh €70 MHTEHCUBHOCTH B 2 pasa?

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

4) YBenmuuutcs B 2 pasza

VK-2.V.2
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OneHuTe BETUUMHY KpacHO# rpanuiisl porodddekra (B reprax) st

KaToJ1a, M3rOTOBJICHHOTO M3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT

cioeM okcuja 6apusi. Pabota BeIx0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katojna paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snekTpona —e = 1.6*10™"° K.

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

YK-2.B.1

67

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

1) IlpsMo nponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOThI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1

68

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

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

2) He Oyner

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEIHLHO TPUIIOKHUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTBIO P ~ 0.5

VK-2.V.1
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OHGHI/ITC, OT KaKUX BCJINYUH 3aBUCUT CUJIa CBETOBOI'O AaBJICHUA C
KBAHTOBOW TOYKH 3PECHHUSI:

OIlK-4.Y.1




A) Yucna GOTOHOB B CBETOBOM ITYUKE;
b) Onepruu ¢porona;
B) Koadunuenra orpakeHns MOBEPXHOCTH.

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

70

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa SMEKTPOMArHUTHBIX BOJTH

BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii TMamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIIK-1.V.1

71

Cnemnaiite BIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKpatnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dboToHOB paBHa 6.5 5B, a poToOKaTO U3rOTOBIICH U3 UTHUS, paboTa
BBIXOJla KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

VK-2.B.2
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Onenure, BO CKOJIBKO pa3 1aBJIE€HUE CBETA, 1aIAI0IIETO
MEPIEeHIUKYISAPHO UCAITBHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JIaBJIEHUS CBETA, MAJAOILEr0 NEPIEHINKYIISIPHO UAEAIIBHO YEPHOU
MTOBEPXHOCTH.

1)2
2)1
3)1.5
43

OIIK-1.B.1
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Kakum 06pazom umnyibsc (oTOHA CBSA3aH C IJTMHOW BOJIHBI?

1) HMmnynsc npsMo NponopLuOHaIeH JIMHE BOJHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Wmnynbc 00paTHO MPONOPIMOHANICH UTMHE BOJIHBI

4) Hmnynsc npsMo NponopLUOHAIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoToHAa MMEEeT MUHMMAaJIbHOE 3HaUeHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLoBo€e U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-4.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) MHTeHCHMBHOCTD CBETA HE 3aBUCHUT OT IUIOTHOCTH MOTOKAa ()OTOHOB U

OIIK-4.Y.1




UX SHEPrun

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HOPLUSAMH — KBAHTAMHU

3) KaxxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPENIEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJTHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI U UMITYJIbC

76

VYKkaxxkuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) VYTBepxkaeHHe O CyIIeCTBOBAaHUHM CTAI[MOHAPHBIX COCTOSHUH, B
KOTOPBIX aTOM HE M3JIy4aeT U He MOIJIOMAeT SHEPTUU

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSIHUM paBHA SHEPTHUHU
M3ITy4aeMOT0 WJIU MOIJIONIAeMOr0 KBaHTa CBETa

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

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

OIIK-1.3.1
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Bri6epuTe, kakoe U3 MPUBEICHHBIX HUKE BBICKA3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornomare ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUu

2) M3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH
JTMCKPETHBIN HA0Op 3HAYCHUN SHEPTUU

OIIK-4.3.1

78

yKa)KI/ITe, K KaKOMY JIMalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnnoBoe u3iydyeHue

2) PeHTreHoBcKoe U3ITydeHUE
3) T'amma usznydyeHnue

4) Buaumblii cBeT

YK-2.3.1
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[Ipoananu3upyiiTe, Kak K3MEHWJIACh YHEPTUS ATOMa BOJIOPO/IA MPU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

1) VYBennuwmnach Ha 4.86 5B
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B

OIlK-4.V.1
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OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIECHHOTO COCTOSTHUSA (B
3B). /laHO: 37IEKTpOH B aTOME Tieperiel U3 BO30YKIESHHOTO COCTOSHUS B
OCHOBHO€, U TIPU JaHHOM MEPEX0/Ie MPOU3O0IILIO U3lydeHue GOToHa C
JUTHHOM BOJHEL 650 HM.

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

OIIK-4.B.1
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VYkaxure, B UéM 3aKJII0YaeTCA runores3a ae bpoins:

1) JlrxoOble MUKPOYACTHUIIBI HAPSAAY C KOPIYCKYJISIPHBIMU 00a1at0T
BOJIHOBBIMH CBOIMCTBaMU

2) AToM He MOKET CoJepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSIHUSAX, OTIPEIENIIeMbIX HA00POM
YeThIPeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BBICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIOAETCS] HE HEMIPEPBIBHO, a
OTJICNbHBIMU KBAHTAMU

OIIK-1.3.1
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BriGepure yTBepxkaeHue, Hauboee MpaBMIbLHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) MuxkpoyacTuisl MOT'YT POSBISTH BOJTHOBBIE CBOWCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

YK-2.3.1
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Paccuuraiite nnuHy BoiHBI Ae bpoitns ajis 3neKTpoHa, ABUKYIIETOCs CO
31

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

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 m

3) 201 um
4) 3.6 MKkm

OIIK-1.V.1
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VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHUTHOE KBAaHTOBOE YKCIIO M IIPHU 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, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHMCJIO 1.

1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATHHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennurHy MOMEHTA UMITYJIbCA 3JICKTPOHA B 33JJAHHOM HAIPaBJICHUN

YK-2.3.2
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YKa)KI/ITe, YTO OonpeACIdeT MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKUIA MOMEHT 3JICKTPOHA B aTOME

2) DHepruIo CTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B 33JJaAHHOM HaIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-4.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuieneHns: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?

1)Oinmeiina u ge Xaaca

VK-2.3.1




2) lITapka
3) OrTuHrcraysesa
4) AaponoBa-boma
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Kax Ha3bIBalOT JUHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO paccesaHus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJaromicro cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHMCTUYECKUMH CITYyTHUKaAMHU

OIIK-1.3.1

89

[TosichuTe pU3NYECKnii CMBICT BOJTHOBOH ()YHKITUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTUIIBI

2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE
BBIpQ)KEHUE PAaBHO IUNIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLIUOHATBHA JAJTMHE BOJIHBI e
bporna

4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBIKEHUS] MUKPOUYACTULBI X=X (t) B HEIBHOU (opMme.

YK-2.3.2
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Bribepure BepHYIO GOpMYITUPOBKY COOTHONICHHS HEOTIPEICIIEHHOCTEH
['eitzenbepra:

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

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

1) DnexkTpuuecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHUTpaJbHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MOIyNeabiM CITIMHOM.

4) DAeKTpUYECKU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1
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Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — IMOJTHOCTBIO CBOOOIHA, a IIUPUHA
3aMpeIeHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUOKECHUA?

1) IIpoBomHuk

2) JusnexTpuk

3) IlomympoBogHHMK

4) IlpumMecHBIH NOTYIPOBOAHUK

OIIK-4.3.1
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Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

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

OIIK-1.3.1
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KaKaH BHECHUCTEMHAas €AUHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTuI?

OIIK-1.3.1




1) »B
2) A
3) xKan
4) spr

95

OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
['eitzenOepra 1y1s SHEPTUW YaCTHUIIBI U BPEMEHHU NMPEOBIBAHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?

1) Oneprus npsiMo NponopLIUOHaIbHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

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

4) Yewm Oosbliie HEOMIPEACICHHOCTh YHEPTUH, TEM MEHBIIIC
HEOIpeeIEHHOCTh BPEMEHH

OIIK-4.B.1
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B xoxe u3mepenus ¢ 40CTaTOYHO BHICOKOM TOYHOCTHIO Obliia
ompeieseHa X-COCTaBIAI0Mast UMITYJIbca IeKTpoHa. OOBsICHUTE, YTO U3
ATOTO CJIETYET, PYKOBOACTBYSICH COOTHOIICHUSIMU HEOTIPEICTICHHOCTEH
I'eitzendepra.

1) Bpewmst )Ku3HM U SHEPTHS DJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) Koopaunara X 3J€KTpOHA HE MOKET OBITh OIpeJieieHa C BEICOKOM
TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA MOJTHOCTHIO HEONIPEACICHHbBIE

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA IJIEKTPOHA UMEIOT CTPOTO
OIIPEICJICHHOE 3HAYECHUE

YK-2.V.1
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Kaxk Ha3bIiBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

1) Bo30OyxaeHHOE coCcTOsTHUE
2) MertacTabUIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsIHUE

YK-2.3.1
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B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BoIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS NIPU
IIPOXOKIEHUH €TI0 Yepe3 y3KO€ OTBEPCTHE

3) B HaxoxIeHuu 4acTUIlbl Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/1a YHEPTrHs YaCTUIbl MEHbIIIE BHICOTHI 3TOr0 Oaphepa

OIIK-1.3.1
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Kakue moBuXHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBISIFOTCS HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

1) OnexTpoHsl
2) IIpoTtonbl

OIIK-4.3.1




3) DNeKTpOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

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

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

11.1. Meronuueckue yka3zaHUs Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYYHOTO IIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKpbhIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C APYTUMU AUCITUTUTHHAMM.

[LnaaupyemMble pe3yIbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIILJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHON paOOTHI;

— TIOJydeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHA HAYKM W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO NOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMECl CIIAlIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepuajia TIpPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

11.2. Meronuveckue yka3zaHus Uil OOYYaIOLIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHU.

[IpakTHyeckoe 3aHATUE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTO
npoliecca, 3aKI0Yaroascs B BBITOJHEHUH 00y4aloUIMMUCS 110l PyKOBOJICTBOM ITPENoAaBaTels
KOMITIEKCAa YYEOHBIX 3aJaHUW C LEJbI0 YCBOCHHUS HAayYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCLUIUIMHBL, TpUOOPETEeHNs] YMEHNUN U HaBBIKOB, OIbITa TBOPUECKOM JESTEIbHOCTH.




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

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS TPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

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

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

— obecrnedeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIHLHOU (opm
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMU, PACCMATPUBAEMBIMH B JICKITMOHHOM Kypce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO MPAKTUYCCKUX 3aHATUNA TIPUBEICHBI B
CIEAYIOMUX TMOocoOusIX, 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, W.W.
KoBanenko, E.H. Korimukos, W.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 / .M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pytekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

11.3. Meronuueckue ykazaHMs Ui OOYYaIOIIMXCSl IO BBITOJHEHHUIO JTa0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTUKOW OO0Yy4aromerocs.
BeinosnHenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUIUHBL;

— 3aKpeIUvIeHue, pa3BUTHE U JAeTaln3alusl TEOPEeTHUECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeboBaHMs K IIPOBEICHUIO Ja00PATOPHBIX PA0OT




B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJIHUTH OMNpeesieHHoe 4Hciio jabopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHyio paboTy IUIAHUPYETCsS HE MEHee IBYX 3aHATUMN: OJHO Ha BBIMOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMH K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoOYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3al0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonsATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TIOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICJIOBATD;

— Kakas LeJb epe]] HUM MTOCTaBJIeHa;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUSs;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[Tony4deHHbIH 1omyck K paboTe 0oTMeUaeTcs MpernojaBaTesieM B xKypHale.

B mpomecce BbImonHEHUs J1a0OpaTOpHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomnyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKose TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHUE U HOMEP
nabopatopHoil pabOTBl B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (aMIlivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpPYIIbl; paMWiIng U WHULMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpuOOpa, paboumii auManasoH, IeHa
JIEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEpEHMI; 1aTa U MOANNUCH CTyEHTa.

Bce 3anmucu n0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNMWJUIIPHON WM TEJIEBOM
pyuKoii. 3anmuch HaOJNIOJCHUI M JaHHBIX KapaHIAIIOM HE JOIMYCKaeTCs, KapaHIAIIOM MOKHO
JIMILb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HAUYUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHM U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSIBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYMTAETCS HEACHCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
O3HayaeT, yTo paboTa NEHCTBUTEIBHO BBHINOJHAJIACH M yKAa3aHHbBIC 3HAUEHUS JEHCTBUTEIHLHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

ITo pesynbraraMm, 3a()UKCHPOBAHHBIM B IMPOTOKOJE M3MEPEHHMH, CTYJICHT JOMa IMHUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4era MOTYT OBITH 3aJaHbI
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYCHHBIM pe3yibTaTaMm. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEAYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u dopma oTuera 0 1adopaTopHoil pabore
OT4eT DODKEH COJIEPIKATh CIICIYIOIINE Pa3Ieiibl:
1. Lenb pabGoThI.

Ona cdopmynupoBaHa B ONHCAHWHM J1a0OPATOPHOM pabOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.



OmnucaHue yCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT OorpaHu4uThCs (PYHKIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NpPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCICPHUMEHT M MEPEUUCIUTh U3MEPUTEIIbHBIC TPUOOPHI B TaOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. PabGoune popmyIbl.

PabGounMu Ha3bIBAlOTCS TOJBKO T€ (OPMyNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccelyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bece npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPAXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opMynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiIe TOXKE HE MPUBOIATCH.

4. Pe3ynbTaThl U3MEPEHUIN U BEIYUCIICHUH.

B 3TOM pa3nene OT4yeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B 5TOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXKHO NPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMeEpa MO KaXIou dopMyinie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. BrwruncieHue NOrpenrHoCTeN.

B »TOM pazmene ordyera MOMKHBI OBITH MPEICTABICHBI (POPMYJBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckasi o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIbI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUECKHE W CIIYYaiHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPHI BBIYMCICHUH MO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omuOOK. Teopus MOTrpentHoCcTe OOBIYHO OBbIBACT HANWCAHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BAXKHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpime rpadguku M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH ITOJNHMCAHBI U
IPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTeNbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmol ocn JOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKUX E€AMHUIAX BJOJIb Hee OTKJIajbpIBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITE 3HAYEHUSI MOIHCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMast uX JUHUSA. OKOJIO OJHOW WM HECKOJBKMX TOUCK OTKJIAIBIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOIBL.

B »TOM pasgene ordyera HYXHO NOJABECTH HUTOr MpojesnaHHOW pabotel. Cremyer
HAIMMCaTh, KAKKUE TOJTyYCHBI BEJIMYHMHBI, U C KAKMMH TTOTPEIIHOCTIMH.

Ecmu HU3MCPCHUA MPOBOJAWIUCH PA3HBIMHU MCTOAAMU, TO 06$I3aTeJIBHO HYXXHO CpPaBHHUTb
9TH pe3yibTaThl M HMX MOIPEIIHOCTH, CAETaTh 3aKJIFOUCHHE, KaKOW METOj Jydile, TOYHee,
ynooHee.



Ecimu u3BectHO TaGJ'II/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

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

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIIMYWHAMU HMCIOTCA HCIOOIIYCTUMBIC
pPacxXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EBIO0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanust k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

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

Otuer cnenyer nucarb oT pyku. Eciau Bbel ucnosnb3yere dyxue 3aroToBKu, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAHHBIC» OIIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCUTCS K hopMyIiaM, KOTopble Bbl moicMOTpenu y KOro-To, a He BBIBEJIM CaMHU.
Jlyamie cnpocuth mpemnomaBatenss. OH TOJCKaXeT WIM MPOBEPUT, NpaBUIBLHO JH y Bac
MOJTYYUIIOCh.

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

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

//MM.M. Kosanenko, H.II. JlaBpockas, H.H. JlutBunoma, I'.JI. Ilmexorkunua, JI.E.

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

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

3. BonnoBas ontuka. Jlabopatopueiii mpaktukym //E.H. Kornukos, WN.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CII6I'YAIIL, 2013. 68 c.

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

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [Tonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. MeTtonuueckne yka3zaHUs JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

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

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAeMbIX 3HAHHW, 00ECICUMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

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

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IENIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuili KOHTpPOJIb OCYLIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKH KOHTPOJIBHBIX MEpOIPHUIATUNH W CPOKM MOJBEACHUS UTOTOB OTOOpa)KaloTCs B pabOuYMX
yueOHBIX MIaHax Ha cemectp. OOydvamomuiics MAOMKEH BBIMOJIHUTH BCE KOHTPOJIbHBIC
MEPONPUSTHSL, IPEAYCMOTPEHHBIE HA TaHHBIN CEMECTP, MTOCIIE YETO MPENOIaBaTENb IPOCTABIAET
OasIbHBIE OLIEHKH, Ha0paHHBIE CTYIEHTaMU 110 Pe3yJbTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCsl MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yd4arouierocsi; KOHTPOJIbHbIE BOMPOCHl U 3agaHus. KOHTpoJIbHOE MEpONpUsITHE CUUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHJUBUTyaJIbHBIX KOHCYJIbTALIMSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JOIycKa K K
Qg epeHaIbHOMY 3a4eTy WM SK3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K JauddepeHIHaTIbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadOT, BHITOTHUTD
TECTUPOBAHUE B CHCTEME AMCTaHIMOHHOTO oOydeHus ['YAII Ims.guap.ru HEe HWKE OICHKH
«YZAOBIIETBOPUTENBHO». B cilyuae HEBBINOIHEHNS BBIIEU3I0KEHHOIO CTYJEHT, NIPU YCIIECIIHOM
MPOXOXKACHUN TMPOMEKYTOUHOM aTTeCTallid, HE MOXKET MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY
BBIILIE «YAOBJIETBOPUTEIBHO.

11.6. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

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



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHHs] BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELIEHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEIHHO.

OK3aMeH MOXET MPOXOIUTh B BHJE YCTHOIO OIpOca WM TecTHpoBaHHsA. OCHOBaHHEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAalUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OuneHka «OTJMYHO»: YpOBEHb OCBOCHHSA KOMIIETCHLUM «BBICOKHI». KommereHnnn
copmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THIIOBBIX, TaK W HECTaHJAPTHBIX TBOPYECKUX 3aJaHui. JleMOHCTpupyercs
BBICOKHMI YPOBEHBb CaMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTD ITPAKTUYECKOI'O HABBIKA.

OneHnka «X0poio»: ypoBeHb OCBOCHHs KOMIIETCHIUN «IIPOABHHYTHIN». KomnereHunn
chopMHpOoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSAIOTCS K PEIICHUI0 THIIOBBIX 3aJaHUi. JIeMOHCTpUPYETCS JOCTAaTOYHBIA YpPOBEHb
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O NMPAKTUYECKOTO HABBIKA.

OuneHka «yI0BJIE€TBOPHUTEJIbHO». YPOBCHb OCBOCHHUS KOMIIETCHIMH («IIOPOTOBBIN».
Komnerenmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeEHHA
(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPAaMHM IIPHM MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOThI.



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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