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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocTH 15.03.06
«MexarpoHuka ©U  poOOTOTexHWKa»  HampaBieHHOCTH  «l{udpoBodt  WHKUHUPUHT
POOOTOTEXHUYECKUX KOMILIEKCOBY. Jlucuuruinaa peanusyercs kadeapoit «Ne3y.

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a U MOJICTUPOBAHUS B TPO(ECCHOHATIEHOU IESTEIIbHOCTH.

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

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbl OpraHU3aIMU
yueOHOro mpoiiecca: JIeKIUH, J1abopaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabora.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B (popme 3K3aMeHa.

OO6miast TpPyI0OEMKOCTh OCBOSHHUS JMCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON 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. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU

OIIK-1.3.1 3HaeT OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCIUTEIBHON TEXHUKH U
POTrPaMMUPOBAHUS

OIIK-1.VY.1 ymeer pemats CTaHIapTHbBIE
npodecCuoHaNBHBIC 3a/1a4H C
NPUMEHEHHEM €CTECTBCHHOHAYYHBIX H
OOIIeNHXCHEPHBIX 3HAHHIA, METO/IOB

OIIK-1 Cnocoben
PUMEHSTh
CCTCCTBCHHOHAYYHBIC
1 0OIIEeNHKEHEPHBIC
Oo6menpodeccnoHanbHbIe | 3HAHUS, METO/IBI

KOMIIETEHIUH MaTEMAaTHYECKOTO

MaTEMAaTHYECKOTO aHAIN3a 1

a”aan3a u

MOJEIUPOBAHUS B MOJICTMpOBAHMA

p . OIIK-1.B.1 BnageeT HaBLEIKAMU

npohecCHOHANBHOM
TEOPETHUECKOTO U KCIIEPUMEHTATBLHOTO

ESITENLHOCTHA

HACCIIENOBAHUA OOBEKTOB
po(heCcCHOHAILHOM e TEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TAK M MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DJIEKTPOTEXHUKAY,

— «TeopeTnueckasi MEXaHUKaY;

— «MarepuanoBeneHuey;

— «ONEKTPOHUKA.

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

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocmap oucyunaunwt, | 13/ 468 5/ 180 4/ 144 4/ 144




3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3auamus, BCEro 4yac. 204 68 68 68
B TOM YHCJIE:
nexumw (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 31 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3ay, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: " kannaTCKuil SK3aMeH
4. ConepxaHue TUCIUTIIAHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILIMHEI IO pa3/ieiaM U BUIAM 3aHSITHIA.
Pa3nensbl, TeMbl AUCHUILINHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Nexwmm - 113 P KII CPC
’ (gac) (C3) | (uac) (ac) | (ugac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosebanus v BOJIHEI 11 6 7 19
Paznen 3. Monekymnsipaast pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Paznen 6. OnTuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas ¢pusuka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
0o0yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymiei

npodeCcCHOHATBLHOMN 1eATeNFHOCTBIO.




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

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATUN

Pa3zpnen 1. Mexanuka.

Kunemartuka nBukeHust MmarepuaibHoOM ToUKU. [1yTh 1
nepemetienne. Ckopocts U yckopenue. HopmanbHoe n
KacaresibHOe yckopenus. [loctynaTenbHoe v BpalaTteabHOe
nBrkeHne. OCHOBHAs 3a7jaua KHHEMAaTUKU MaTEpUAIbHON
TOYKHU. CBSI3b TMHENWHBIX U YTJIOBBIX BEJIMYUH MIPU
BpalaTeJIbHOM JBUKEHUH.

HNuepuunanbubie cucteMbl 0TcyeTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOU TUHAMMKHU - 3ak0oHEI HrroToHa. OcHOBHAs 3a7a4ya
JUHAMUKU MaTepHallbHON TOUKU. HemHepiuanbHble CUCTEMBI
otcyeta. CHIIbl MHEPLIMH. 3aKOH COXpaHEHUs uMIyJibca. [{eHnTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa 1 MOITHOCTh. KuHeTH4eckas sHeprs.
3aMKHYTBIE U HE3aMKHYTbIE cUcTeMBIL. [loTeHInanpHas sHeprus
cuctembl. CBI3b MEXAY NOTEHIMAIBHOW SHEPTUEH U TIOJIEM
KOHCEPBATUBHBIX CUJI. 3aKOH COXPAaHEHHUS MEXaHUYECKON
SHEPIUH.

MOMEHT CUJIbl U MOMEHT UMITYJIbCca. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTa UMITyJIbca. MOMEHT NMITyJbCa
TBEPJAOTO TEJIA OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE IMHAMHMKHU BPalaTEIbHOTO
JBUKEHUS TBepIoro Tena. Kunernueckas sHeprust
Bpalaronierocs Teepaoro tena. [locrynaTel cnenuaibHON
TEOPHUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpAIlIEHUE JIITUHBI
crepxHa. OCHOBBI PEJIITUBUCTCKOM MeXaHUKH. MIHTepBail, ero
MHBapUaHTHOCTb. PensaTuBucTckuii umnyiabc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTHULIBI.

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

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apMOHHMYECKHI M AHTAPMOHUYECKUN OCLUILIATOD
(MaTeMaTHYECKUU MaITHHUK, (PU3MUECKUN MasTHUK, KOJICOAHUS
MoJT ICCTBHEM yIIpyroil cuiibl). CloeHue KoJeOaHHiA.
Huddepennmanbroe ypaBHeHUE Konebanuii. CBOOOHEBIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIIECCOB (IJIOCKKE U C(hepruUIecKue
BOJIHBI). BonmHOBOE ypaBHeHue. [IpuHIun cyneprno3uiiu.
Oneprus BoiHbI. [1oTok 3HEprUn. NHTEHCUBHOCTH BOJIHBI.
Crosigas BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU
BOJIHBI.

Paznen 3. Mouiexkyasipaas pusuka.

TepMoguHaMu4ecKkre COCTOSIHUA U npouecchl. [lonsTue
¢ynkuuu cocrosiHus. Buyrpennss sneprus. KonmuuectBo
teroTel. PaboTa Tena npu u3menenuu ero oorema. [lepBoe
Ha4yaJlo TepMOAMHAMUKU. Temneparypa u BHyTPEHHsS SJHEPrUs
KaK (DYHKIIHSI COCTOSTHUS. TeIMI0eMKOCTh. JHTponwHs. Bropoe u




TpeThe Havyasla TepMouHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSS SHEPIrus,
TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3IndHbIX
nporeccax, 3HTponus). CKOpOCTH TEIIIOBOTO ABUKEHHUS
Mosiekynl. Cpeassist KHHETHYECKast SHEprus MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETHUYECKOW TEOPUH UAEaTbHbIX I'a30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAIOB B BaKyyMe. 3aKOH
Kynona. Onexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JIEKTpOCTaTHYECKOro nojs. IlpuHiun cynepno3numm.
OnexTpudeckuil Aumnoib. PaboTta cuil 31eKTpoCcTaTHYECKOro
nosist. Teopema 0 HUPKYJISIUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMaNTBEHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpskeHHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJI,
CBsA3b MeXAy HUMHU. Teopema ['aycca 1iis aeKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
TanekTpuKkoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBIE 3apsaabl. JlusnekTprudeckass BOCHPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca asis 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpHU NPOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrus CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTOo MpoBoAHMKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJIA. DINEKTPUUECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-JleHua B
WHTerpaJibHON U auddepeHmansHoi hopmax.

Pasnen 5.

Maruerusm.

3akoH buo-Casapa-Jlannaca. [1one conenonna u Topoua.
®opmyna Jlopenna. Cuna AMnepa. MarHuTHOeE 1oJjie B
BenecTse. HamarnnueHHOCT. MaruuTHasi BOCIPUUMYHUBOCTb.
MarunuTHas npoHuIaeMocTb. HanpskeHHOCTh MATHUTHOTO
noJisi. J[namMarneTuku, napamMarHeTuKy, GeppoMarHeTHKH.
Teopema 0 HUPKYIALMU BEKTOPA HAPSHKEHHOCTH MarHUTHOTO
nonsi. 3akoH Dapanes. [Ipasuio Jlenna. CamonHyKus.
B3aumuas uanykius. O6beMHast TUIOTHOCTh SHEPTUHU
MarHuTHoro noisi. CucrteMa ypaBHeHu MakcBesia.
MarepuanbHble ypaBHEHUS.

Pa3nen 6.

Onruka.

[Inockre MOHOXpPOMAaTUYECKUE 3JIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMArHMTHHIX BOJIH. BekTtop YMoBa-
[loitHTHHTra. 3aKOHBI IPEIOMIIEHUS U OTPAKEHHUS CBETA.
AOCONIOTHBIN MOKa3aTes npeomieHus. arepdepeHius.
Mertoap! HabmoneHus nHTepdepenun cBeta. Audpakius
ceera. [Ipunuun I'rolirenca-®Openens. ucnepcus ceera.
Hudpakuunonnas pemerka. [lonspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.
TennoBoe uznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs1 a0COIIOTHO YEPHOTO Tea. Y IbTpaduoaeToBas




karactpoda. KpantoBas rumoresa u popmyma [Inanka.
Kganrosas ontuka. ®otosddext, onbiTel CToneroBa. @OTOHBI.
JaBnenue cera. KopnyckynsspHO-BOJIHOBOU ayanu3M. DddexT
Komnrona.

Pa3pnen 8.

KBanToBasi MexaHuKa.

Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKUE BOJIH Jie bpoitis.
[Tpunun HeonpeneneHHocTH I elizenOepra. BomHoBas
¢dyHKIUMs, €e OCHOBHBIE cBOiicTBa. OniepaTophl (PU3MUECKUX
BEJIMYUH. BpeMEeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nemkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHoOU siMe. KBanToBBIN ocumiuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenne yacTuibl yepes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOAOpO/a B KBAHTOBOW MexaHuKe. KBaHTOBbBIE UuCIa.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBIM MOMEHTHI
37ekTpoHa B arome. OpOuTanbHOe THPOMAarHUTHOE OTHOILIEHUE.
Omneit lTepna u 'epnaxa. Cnun 3nexTpoHa. [IpunHnun
TOKJIECTBEHHOCTU MUKpoyacTHll. DepMUOHBI U OO30HBI.
CummeTpust BOJHOBOM (DYHKIIMM CUCTEMBI OJTMHAKOBBIX YaCTHII.
[Tpunnun [Taynmu. O0bsiCHEHHE TEPUOANYESCKON CUCTEMBI
anemenToB .M. Menneneena.

DHEPreTUYeCKuil CeKTp aTOMOB U MoJsiekyd. [Tpupona
XWMHYECKOU CBSI3H.

Pa3nen 9.

Crarucruyeckas pusuka.

Craructuueckuit Mmeron. @a3oBoe IPOCTPAHCTBO.
Pacnipenenenne 'n66ca. CTaTUCTHYECKOE NCTOTKOBAHHE
sHTponuu. CBoOoaHAs SHEprUs. CTATUCTHUECKOE ONMCAaHHE
KBaHTOBOW CHCTEMBI, Pa3IN4ie MEXy KBAHTOBO-
MEXaHUYECKOM U CTATUCTUYECKON BEPOSITHOCTAMM.
Knaccuueckas cratuctuka Makcsema-bonsiimana. KBantosbie
cratuctuku @epmu-/lupaxa u boze-OiinmTeitna. CpaBHeHHE
Pa3JINYHBIX CTATUCTHUK.

Pacnpenenenune @epmu-/Iupaka uist 3JIEKTPOHHOIO rasa.
DIIEKTPOHBI B KpUCTaU1ax. DHeprusi @epmu, BEIPOKICHHBIN U
HEBBIPOKJICHHBIN IEKTPOHHBIN T'a3. DJIEKTPOHHAS
TEIIOEMKOCTh. TeIT0eMKOCTh KPUCTAIUIMYECKON PEIIETKH.
Knaccuueckas teopust, Teopust Diinmirerina 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

N3 Hux Ne
Dopmsbl o
Ne | Temsbl npakTUYECKHUX IDAKTHYCCKIX TpynoemMKoCTh, |IpaKTUYECKOM |pa3nena
/11 3aHATHAN p o (gac) MOJATOTOBKH, | JUCIIUIT
3aHATUN
(dac) JIUHBI
Cemectp 1

1|

Kunemaruka u

Pemenue 3ama4y | 2 | |1




JUHaMHUKa
MaTepUAIIBHON TOUKHU

Kunemaruka u
JUHAMHKa
a0COFOTHO TBEPIOTO
Telna

Pemrenue 3agau

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUHI

Pemenue 3amau

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexkyispHo-
KHHETUYECKasi TEOPHs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
ITOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUIL B
AJIEKTPOCTATHYECKOM
rose

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AIIEKTPUUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHUTHBIX
MTOJISIX

Pemrenue 3agau

13

Wntepdepennus,

nudpakmms,
MOJIIPU3AIUS

Pemenue 3amau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Dddext Komnrona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI

ne bpoiis

Pemrenue 3agau




18 YpaBHeHue Pemrenue 3agau 3 8
[Ipenunrepa
IMTorennuanbpHbIE
Oapbepsl
19 KBanToBas Pemrenue 3agau 3 9
CTaTUCTHKA
Bcero 51
4.4. JlaGopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 aux Ne
li\/@n HaumenoBanue Ha60paTOpHLIX Pa60T prﬂ?tf;goc“’ Hﬁj;;g:;;ﬁ;? I; ?135;;?
(gac) JIHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3/TyXE 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCcaTopa
7 HccnenoBanue penakcalimoHHBIX KoineOaHui 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HANIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMJITH
9 Onpenenenne yaeabHOro 3apsaia 3JeKTPOHA 3 5
10 | Komnpsna Herotona 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3Ty4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 4 9
14 | OmnpeneneHne NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3IyxXe
Bcero 51

4.5. KypcoBoe nMpoeKkTUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs

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




Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoi# paboTh
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 43 19 10 14
IToaroroBka kK IpOMEKyTOUYHON 43 19 10 14
arrectaruu (ITA)

Bcero: 129 58 31 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHU S
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOmUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
SK3EMILIAPOB
Uﬁngull))/ec bubnuorpaduueckas ccpiika i 6?5;?;261@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.: Akagemus,

2015. - 560 c.: puc., Tabm. - (Briciee
oOpasoBanmue). - [Ipenm. ykas.: c. 537 -549. -
ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1984911

Uponos, 1. E. Mexanuka. OCHOBHBIE 3aKOHBI :
yaeonoe nocodue / U. E. Uponos. - 15-e uzm. -
Mocksa : JIaboparopwust 3nanmii, 2021. - 312 c.

https://znanium.com/catalog/
product/1093071

Nponos, 1. E. BonHoBelie iponieccbl. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. UponoB. —

8-e 3. — Mocksa : JIaboparopusi 3HaHHIA,
2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, U. E. dusnka MakpoCUCTEM.
OcHoBHbIE 3aKOHEI : yueOHOoe ocooue / U. E.
Hponos. — 8-e uzn. — Mocksa : Jlaboparopus
3Hanui, 2020. — 210 c.

https://znanium.com/catalog/
product/1984918

Uponos, U. E. Dnexrpomaruerusm. OCHOBHbIE
3aKoHBI : yaeOHoe nocodue / U. E. Upoxos. - 12-
e u3l. - Mockaa : Jlabopatopus 3Hanmit, 2021. -
322 c.

https://znanium.com/catalog/
product/1984909

Uponos, U. E. KBanroBas pusnuka. OCHOBHBIC
3aKoHBI : yueOHoe nocobue / U. E. Uponos. - 8-¢




u31. - Mockga : Jlabopatopus 3nanuii, 2021. -
261 c.

https://znanium.com/catalog/
product/1984908

Uponos, U. E. 3anaun no obmeit Gpusuke :
yuebHoe mocooue st By3oB / U. E. Uponos. -
14-e uza. - Mockaa : Jlaboparopust 3HaHUH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagennes, 1. B. Kypc o6mieit dusuku: yaedbHoe
noco6ue: B 3 Tomax / 1. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr: Jlans, 2020 -
Towm 1: Mexanuka. MonekynspHas Gpusnka -
2020.

https://e.lanbook.com/book/1

23463

Cagennes, 1. B. Kypc o6mieit dusuku: yaebHoe
noco6ue: B 3 Tomax / 1. B. CaBenbes. - 13-e
u3., crep. - Cankr-IlerepOypr: Jlans, [0. 1.]. -
Towm 3: KBanToBas ontuka. AToMHas pu3uka.
®usuka TBEpAOro Tena. Pusznka aTOMHOIO sapa
U 3JIeMeHTapHbIX yactul - 2019. - 320 c.

https://e.lanbook.com/book/1

15197

Crpenxos, C. I1. Mexanuka: yue6nux / C. I1.
Crtpenkos. - 6-¢ u3., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 k. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. I'. Criupus. -
Mockga: M3narensctBo FOpaiit, 2019. - 353 c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKa, KBAHTOBAsI (pU3MKa:
yaeOHuk 11 6akanaspoB / b. B. bonmapes, H.
I1. Kanamnaukos, I'. I'. CriupuH. - 2-e u3n. -
Mockga: M3narensctBo FOpaiit, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o0rieit ¢pusuku : yuebHOE
nocobue / K. b. Kanu. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

Cazonos, A. b. Snepnas pusuka : yaebHoe
noco6wue st By30B / A. b. Ca3oHOB. - 2-¢ u31.,
ucnp. u gon. - Mocksa : M3pgarensctBo IOpaiir,
2020. - 320 c.

https://urait.ru/bcode/454215

CazonoB, A. b. fnepnas ¢pusnuka u 103UMETPHS.
COopHUK 33/1a4 : yueOHOE ocoOue AJIs BY30B /
A. b. Cazonos, M. A. boropoackas. - 2-e usn.,
ucnp. u jgom. - Mocksa : UznarensctBo KOpaiiT,
2020. - 98 c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn

TeJ'IeKOMMy'HI/IKaHI/IOHHOI\/'I CETH

npuBesieH B Tabnuue 9.

3JIEKTPOHHBIX

«HTEpHETY,

00pa3oBaTEeNbHBIX

pecypcoB nHpopManoHHO-
HEOOXOJMMBIX JUISS OCBOCHHUS JAHMCIUILTMHBI



Tabmuma 9 — IlepedeHp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIHOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaunmenoBanue
https://new-science.ru/category/fizika/ Wureprer-xypHan «Hosas Haykay. Paznen
busnka
https://ufn.ru/ru/ DIIeKTpOHHAs BEpCHUs KypHaJa «Y crexu

buzndeckux Hayk», OU3NIECKU HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | D1eKTpoHHas Bepcus KypHana «3a HayKy»

https://openedu.ru/ O6pazoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https:/fizikaguap.ru/ O06pa3oBarenbHbIil pecypc Kadeaps
busuku ['VAII

8. IlepeueHb MH(OOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepevyeHs UCIOIB3yeMOT0 MPOTPaMMHOTO OOeCTIEYeHHS TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00eCTIEYeHHUSI

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[lepeyens WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW U1  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HaunmenoBanue cocTaBHOM 4acTH Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
nab0opaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, IerepOypr, yi.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046
OcHanienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE




cpeacTBa 00y4YeHHs, CITy’KalllKe s PEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

VY4eOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalre ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayuTOPHS IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

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

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpakmus miockux BoiH, 4./ [udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID

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




— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius minockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUTIA, [TerepOypr, yiu.
IPYNIOBBIX M MHAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOU aTtTecTranuu [lepedeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
DK3aMeHAaIlMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OILEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl S-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

| Ouenxa KOMIICTCHIN | XapakTepucTuka chopMUpOBAHHBIX KOMIETEHIUIH




5-OayuIbHAs IKaIa

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— OMUpAasCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATYpPHI,

«OTIIUIHOY o
GATTCHO TECHO MPHUBS3BIBAET YCBOCHHBIE HAYYHbIC MTOJOKEHUS C MPAKTUYECKOMN
JIeATEITbHOCTBIO HAIPABIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSITHIA.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JIUTEPaTypHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIbHOCTHIO
«BGaYTCHOY
HaIlpaBJICHUS;
— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIEIIUATN3UPOBAHHBIX HOHSITUM.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
M0 CYILIECTBY H3JIaraeT €ro, ONMUpasiCh Ha 3HAHHUS TOJbKO OCHOBHOM
JIUTEPaTypHI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN M HETOYHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHUHU 3HAHUI
HaIpaBJICHUS;
— c1abo apryMeHTUPYET HayIHbIC MTOJIOKEHUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJCET CUCTEMOM CeLMAIM3UPOBAHHBIX OHITHUH.
— oOyvaromuiicss He YCBOWJI 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
Marepuana;
— JIOMyCKAaeT  CYIIECTBEHHbIE  OMMOKK W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEIILHOY .
paccMoTpeHuH mpo0IeM B KOHKPETHOM HAIIPaBJICHUU;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BEIBOJOB M 000OIIEHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

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

1 Urto n3yyaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.1
Teno IBMKETCS U3 COCTOSTHUS TIOKOS C TAHTEHIIUAIBHBIM YCKOPEHHUEM

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

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

5 UTto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-1.3.1
[Ipoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomotHo TBEpOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre OIK-1.Y 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BBHICTYIAET B KaUeCTBE
MaTtepuaiabHoi Touku U ATT.

7 HaiinuTe cBSI3b MEXY JUHEHHOMN M YTII0OBON CKOPOCTHIO OIIK-1.V.1




MaTepUAIbHON TOYKHU.

IIpoananusupyite xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110
W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh

8 9 . OIIK-1.V.1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE
3aKOHOB, HCNOJIb3YEMBIX JUUISl PEIICHUS 3aJauH.

9 Cdopmynupyiite nepsblii 3akoH HproToHa. OIIK-1.3.1

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIH Ha OIK-13.1
TpeTheM 3aK0oHe HbloTOHA.
Kak, cornacHo BTopomy 3akoHy HbI0TOHA, 3aBUCUT YCKOpEHHUE Tena OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
Hsrorona.
Kamenp ne:xut Ha 1HE cocyza, TOJHOCTBIO IIOrpyKEHHBIN B Boy. Kak

13 WU3MEHUTCS CUJIa 1aBJICHUs KAMHS Ha JTHO, €CJIM CBEPXY HAJIUTh OIK-1B.1
KEepOCHH (KepOCHH HE CMEIUBaeTcs ¢ Bojoii)? OO0CHYITEe CBOMA
OTBET.

14 HazoBwure, kakoii u3 3akonoB Kemnsepa ycranasnuBaet ¢popmy OIK-13.1
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTI'O TSTOTEHHS OT MaccChl
B3aUMOJICHCTBYIOIINX TEJ M PacCTOSHUS MeXTy HUMU. OOOCHYHTE,

15 KAaK U3MEHUTCS CHJIA B3AUMHOIO TATOTEHUS JABYX TEJ, €CIIU MacCy OIIK-1.B.1
OJIHOTO M3 TEJI YBEJINYUTH BABOE, & PACCTOSIHUE MEXY TEIAMH —
YMEHBIINUTH B Ba pasa.

16 Kaxkas pusnyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.1

17 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOIHIECTCS 3aKOH OIMK-13.1
COXPAHEHHUs UMITYJIbCA.

18 Kakast ¢pu3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA TMHAMUKU JJIs TOCTYNATEIBHOTO

19 U BpalIaTeJIbHOrO IBWKEHUs. Haiinure B3auMOCBA3U MEXAY dTUMU OIIK-1.V.1
3aKOHaMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Kakas ¢u3nyeckas BenunHa Ha3bIBaeTCs paboToi? OIlK-1.3.1

22 YT0 Takoe MOIIHOCTE? OIIK-1.3.1

23 OO0BscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TP BPAILEHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaObOTHI. T
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ| AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS T
3a/1a4nl.

25 B uem cocTout paznuune Mexy KOHCEpBaTUBHBIMU U OIK-1.Y 1
HEKOHCEPBATUBHBIMU CHJIAMU?
Kakoit kopabab qBMKETCS MeUIeHHee — Harpy>KeHHbIH WIn

26 HEHArPY)KEHHBIN — IPU OJAWHAKOBOM MOIIHOCTH JBUraTeIs? OIIK-1.B.1
OO6ocHyliTE CBOW OTBET.

27 Uto Takoe noreHuuanbHas dHepruga? OT 4ero oHa 3aBUCUT? OIIK-1.3.1

78 OO0mbscHuTeE, HMEET JIi CMBICI H3MEpeHHE abCOIOTHOT'O 3HAYECHUS OIK-13.1
MOTEHIIMATIBHOM SHEPIUH T€JIa B HEKOTOPOM COCTOSIHUU.

29 Chopmynupyiite 3aK0OH COXpaHEHUSI MEXaHUYECKOW IHEPTUH. OIK-13.1
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHM S YJHEPTUU.

30 Jan ToHku# ctepxkensb mMaccoit m = 120 r u gmuHoi [ = 50 cm, OMK-1.Y 1

CITOCOOHBIN BpalIaThCsi OTHOCUTEIBLHO OCH, TPOXOJISIICH Yepe3 ero




cepenuny. Paccunraiite €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

ITokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa

31 OIIK-1.V.1
MHEPLUHU TeJ MPU NMEPEHOCE OCH BPAILIEHUS C CEPEUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

32 Yemy paBeH MOMEHT UMITYJIbca a0COTIOTHO TBEPIOTO Teja? OIIK-1.3.1
Kak Beruucisiercss KHHeTHUYECKasi YHEPTHsl BpalieHus: abCOIIOTHO

33 TBepaoro Tena? CpaBHUTE C GOPMYIION 71T KHHETHYECKOM SHEPT U OIIK-1.V.1
MOCTYIATENbHOTO IBUYKEHUS.

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OIK-1.Y 1
Ecnu Het, TO KaKk pacCUMTHIBACTCS KWHETUUECKAs SHEPTUs Tesa T
coriacHo CTO?

Onpenenure, Kak U3MEHUTCS IEPUO/T KOJICOAHHH MPYKUHHOTO

36 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-1.V.1
MPY>KUHBI — B 8 pa3.

37 Kax cBsi3aHa sHEprus rapMOHMYECKUX KOJICOAHUN C MX aMIUIUTYHAON? OIIK-1.V.1
CrenaiiTe BBIBOJI TIO BOMIPOCY: KaK OYJIET U3MEHSITHCS X0/

MasITHUKOBBIX 4aCOB MPU HACTYIUICHUH JIETHHUX KapKUX JHEH MO

38 CPaBHEHHUIO C XOJIOJHBIMM 3UMHMMM JTHSIMH, €ciu yacel ycraHoBiaeHsl | OIIK-1.B.1
B HEYTEIUICHHOM MOMEIEHUH (CTEePKEHb MasTHUKA METAJTMUECKUA)?
AprymMEHTHpPYITE CBON OTBET.

39 YTto Ha3bIBaeTCs BOJHOM? OIIK-1.3.1

40 OOBsICHUTE PA3NIHIUE MEXKY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.Y 1
MEXaHUYECKUMHU BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryieil BOJIHBI. OIIK-1.3.1

42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
HcTouHMK 3ByKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeEJIE

43 paBHa 340 m/c. [Ipoananu3upyiite 3a1a4y ¥ ONPEIACITUTE OMK-1.Y 1
OTHOCHUTEIIbHOE H3MEHEHHE YacTOThI 3BYyKa 3a cueT 3 dekra Jlorepa. o
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyer = 40
M/c, v,y = 60 M/c.

44 Chopmymupyiite npuaImn [ oirexsca. OIIK-1.3.1

45 Urto Ha3bIBaeTcst UHTEpQepeHInen BOIH? OIIK-1.3.1

46 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit OMK-1.Y 1
BOJIHBI.

47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIHCHIBACTCS OITK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny vanry BecoB mocTaBuIu OJIFOAIE C TOpsiueid BOJOM, a Ha

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM OIIK-1.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimnTe ypaBHEHHUE COCTOSIHUS UCAIBHOTO rasa. OIIK-1.3.1

50 CKOIIBbKO CTeTeHel CBOOOIBI UMEET KECTKAs ABYXaTOMHAsI MOJIeKya? OIK-13.1
C KaKUMHU OBVOKECHUSIMHU OHHU CBSA3aHEI? o

51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIecce OIIK-1.3.1

59 Onenute, 4yBCTBUTEIHLHOCTh KAKOTO TEPMOMETPA BHIIIE — PTYTHOTO OIK-1.B.1

WJIM CIIUPTOBOTO (TIPU POYUX PABHBIX YCIOBUSX)?




I'a3, Haxosmmiicss mpu noctositHHoM nasieHuu p = 100 klla, msmennn | OIIK-1.V.1
53 00seM c V| =4 M mo Vo =12 M [Tokaxkute, Kak pacCUUTHIBAETCA
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI r'a3za Mpu OIK-1B.1
ero O6bIcTpoM pactirpeHuu. OTBET MOSICHUTE.
55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAas MAIIMHA. OIIK-1.3.1
OueHuTe CUTYalMIO: Karulsi MacasTHUCTOM KMJIKOCTH TMOMNajaeT Ha
56 MOBEPXHOCTH BOJIBI M pacTeKaeTes, 00pa3yst TOHKYIO TUIEHKY. OIK-1.B.1
O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MMOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WIIH BOJISTHOU
57 nap OJAMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemrepaType? OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3yyaeT 3JIeKTpocTaTuKa? OIIK-1.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kaxk n3menuTcs cuna B3aMMOJICHCTBHS ABYX AJIEKTPOHOB, €CIHU OMK-1.V 1
paccTosiHue MEXAy HUMH YBeTW4IUTh B 3 paza? OOOCHYITE Balll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA OIIK-1.V.1
BOKPYT HETO.
Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC
62 OIIK-1.3.1
HOBEPXHOCTU?
63 B kakux eqununax cucteMbl CY MOXXHO U3MEPSITH HANPSHKEHHOCTD OIK-13.1
AJIEKTPUYECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxkue BemecTBa Ha3bIBalOT AUAICKTPUKAMU? OIIK-1.3.1
66 OOBsICHUTE pPA3IHYNE MEXKY MOISIPHBIMU U HETIOJISPHBIMU OIK-1.V 1
JIMDJIEKTPUKAMHU.
[IpoananusupyiiTe, KAKON BEJIMUUHBI 3aps JOJKEH HAXOIUTHCS Ha
67 0o0KTaIKax KOHAEHCATOpa, YTOOBI TPH pa3HOCTH nmoTeHnuanoB mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OYIyT 001a/1aTh METAIIINUYECKHE
68 ITACTHHBI IIOMabio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM nmapaduna (¢ | OIIK-1.B.1
=2.5) Tommmuuou 0.5 cm?
CrenaiiTe BbIBOJ, KaK U3MEHUTCS JIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHHIMU TJIACTUHAMHU, €CJIM U3 3THX IUIACTHH OIIK-1.B.1
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
O1ieHUTE CUTYaLIMIO: JIBa KOHJEHCAaTOpa OquHakoBor eMkocTtu 200
70 MKD coenmHEHbI MapajuieabHo. Kak M3MEHHUTCs MX 0011asi eMKOCTb, OIIK-1.B.1
€CJIM COeJIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak u3MeHHUTCs cCOnpoTUBIICHNUE MTPOBOA, €CIIU €r0 JJIMHA YBETUUUTCS OIK-1.Y 1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOITHOCTD, BBIICIAEMYIO Ha CONIPOTUBIEHUU 3 KOM mipu OMK-1.Y 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. o
75 Jaiite onpeneneHre MarHuTHOW UHAYKIUH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
78 PaccunraiitTe, yeMy paBHA BEJIMYMHA MATHUTHOTO TOJISI B LICHTPE OIIK-1.V.1




KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.

79

Paccunraiite MarHUTHYIO0 MHIYKLHIO HA OCH JUIMHHOI'O COJICHOUA,
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpIIEUHUK C MpoHUIaeMocThio | = 100, ecu o HEMyY IPOXOAUT TOK
cuoit 2 A.

OIIK-1.V.1

80

PaccuuTaiite INIOTHOCTH HAMOTKM TOPOH1a, HEOOXOAUMYIO, YTOOBI
IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
uMeno Benmuuuny 1 mTo.

OIIK-1.V.1

81

Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAs YacTUIA, €CJIA OHa,
JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10JI€ ¢ MHIYKIKEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-1.V.1

82

OneHuTe CUTyalnio: B MAarHUTHOE T10JIE€ C OJMHAKOBBIMU CKOPOCTSIMU
BJICTAIOT IIPOTOH U AIEKTPOH. ByyT i1 OTIIMYATBCSA UX TPACKTOPUH, U
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-1.B.1

&3

B uem cocTouT sIBJI€HHE 3JIEKTPOMArHUTHON UHAYKIIMH?

OIIK-1.3.1

84

[Ipoananuzupyiite Bennununy 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCSIT U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLO Painycom
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uHAykuueit 50 mTin. Oteer
3anuiunre B MB.

OIIK-1.V.1

85

Jlaiite onpeneneHns: AMaMarHeTHKaM U IapaMarHEeTUKaM.

OIIK-1.3.1

86

Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu?

OIIK-1.3.1

87

UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION?

OIIK-1.3.1

88

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

OIIK-1.V.1

89

[Tpennoxute cnocod N3MepeHHs BETMYMHBI MAarHUTHOM SHEPTuH,
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

OIIK-1.V.1

90

UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM?

OIIK-1.3.1

91

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

OIIK-1.3.1

92

CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

93

[Ipoananu3upyire, T1Ie CBET IBIKETCS ObICTpee — B anMase (n = 2.42)
i B Bozie (n = 1.33). Bo ckosibko pa3 pa3in4aroTcsi CKOPOCTH CBETA B
JIAHHBIX cpenax’?

OIIK-1.V.1

94

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

OIIK-1.B.1

95

Urto Ha3wiBatOT uHTEpEpeHImei ceera?

OIIK-1.3.1

96

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

OIIK-1.V.1

97

[Ipemnoxure TeopeTnueckoe 000CHOBAHUE HAIMYHUS PATYKHON
OKpAacKU y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPU U T.I1.).

OIIK-1.B.1

98

Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npuMepsl
HAOJIOZCHUS JUCTICPCHH.

OIIK-1.3.1

99

[Ipoananuzupyiite, Kakoil HaUOOIBIIHNI TOPSAAOK CIIEKTPA MOXKHO
HaOMoAaTh HA TUPPAKITMOHHON penieTke, eciau ona umeet 500
HITPUXOB HA MHJUIUMETP M €€ 00JIy4aloT CBETOM C AITUHON BOJHBI 500

OIIK-1.V.1




HM.

100

UemMy paBHa pa3HOCTh (a3 IBYX CBETOBBIX BOJH, IPU KOTOPOIi
Ha0J10/1aeTCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[linockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOp TaK, 4TO
MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckojibko pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
yKa3aHHOM ciiy4ae?

OIIK-1.V.1

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

103

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

OIIK-1.V.1

104

Pacnonoxure cneayronme cieKTpaibHbIe KJIACCHI 3B€3]] B IOPSJIKE
BO3pacTaHus a0COIFOTHOM TeMIepaTyphl:

A — Oenble 3BE3/bI,

G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.V.1

105

OOBsACHUTE TPUHIIUIT U3MEPEHUS TEMIIEPATYPHI TeJla ¢ TTIOMOIIBIO
ONTHYECKOTO MUPOMETPA.

OIIK-1.V.1

106

Urto HazbiBaeTcst BHEIHUM (HoTOdhdHEeKTOM?

OIIK-1.3.1

107

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.3.1

108

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

OIIK-1.B.1

109

OO0bsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTY4CHHUS.

OIIK-1.3.1

110

OO0BsicHUTe, KaK 2HEprus (JOTOHA CBsI3aHA C JTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®oToH ¢ IMHOM BosIHBI A = 97,04 M paccesyicsi Ha HEMOABHKHOM
anekTpoHe noj yriiom 0 = 90°. IIpemmoxure criocod onpenencHus
OTHOCHUTEJILHOTO U3MEHEHHS JUIMHBI BOJHBI ()OTOHA TIPU
KOMIITOHOBCKOM paccessHuu. PaccuuTaiite ero BeIMunuHy B yKa3aHHOM
ciydae. KomnroHoBckas JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

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

OIIK-1.3.1

113

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

OIIK-1.V.1

114

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

115

OO0OBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

116

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

OIIK-1.V.1

117

KaxoB ¢u3ndeckuii cMbICII BOJTHOBOH QyHKIMH?

OIIK-1.3.1

118

B uem otnmune CTAllMOHAPHOT'O U HCCTAIITMOHAPHOI'O YPABHCHUA

OIIK-1.3.1




[Ipénunarepa?

119

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

OIIK-1.V.1

120

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

OIIK-1.V.1

121

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

OIIK-1.V.1

122

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

OIIK-1.V.1

123

OrneHuTE 10 MOPSIKY BETUYUHBI BpeMsI )KU3HU KBAaHTOBOTO
COCTOSIHMSI, DHEPTHUSl KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

OIIK-1.B.1

124

MukpouacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6€CKOHG‘-IHBIMI/I CTCHKaMH M HAXOJUTCA B COCTOAHHUHU C KBAHTOBBIM
yucioM n = . [Tokaxxure, Kak onpeneanuTs KOOPANHATHI TOYEK, B
KOTOPBIX BEPOSATHOCTH OOHAPYXKUTh MUKPOYACTULLY MAaKCUMAJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

125

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

OIIK-1.3.1

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUs COCTOSTHUN
KBAaHTOBOW CHCTEMBI (hepMHUOHAMU U OO30HAMM.

OIIK-1.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JTYYCHHA.

OIIK-1.V.1

128

[Ipennoxute TeopeTndeckoe 000CHOBaHHE, KAK U3MEHHUTCS
POBOIUMOCTh KPEMHHEBOT'O 00paslia, €CIi B HETO BHEJPUTh
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb MHIUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBON cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprust MetactabunbHOro coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMUCXOAUT paboyee N3aydeHue.

OIIK-1.V.1

131

Yemy paBHa MOJIsIpHAs TEINIOEMKOCTb TBEP/IOTO Tella, COrNIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTIOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

OIIK-1.V.1

133

Kaxkas gyactuna HazpiBaercs pornonom? KakuM KBaHTOBBIM
pacnpeeIeHieM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.

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

No i/t

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

Kon
WHMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

Ne i/t

‘ [TpuMepHbIil TepeyeHb TeM I KypCOBOT'O IPOSKTHPOBAHHUS/BBITIOTHEHUS ‘




KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

Bonpocel s mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BHUJE TECTUPOBAHHUSA
MpeICTaBJICHBI B Tabsmie 18.
Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB
y Kox
Ne n/mt [IpuMepHBIil IepeueHsb BOIIPOCOB ISl TECTOB
WHMKATOpa
Cemectp 1
Kakas Oyzmer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?
1 1) [psimast muHUS OIIK-1.V.1
2) JIunus ¢ neperudbom
3) ITapaGona
4) OKpy:XHOCTH
Omnpenenure, Kakasi U3 NPEACTABICHHBIX (PU3NYECKUX BETUYHH UMEET
€MHUIlY U3MEPEHNs, COBIAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?
2 1) Nmmynbce OIIK-1.3.1
2) VYckopenue
3) Bec
4) VYrioBas CKOPOCTh
IIpoananu3upynTe, KaKoOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHUX CHJI, ICUCTBYIOIINX MEXIY TeJIaMu
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»
3 1) V3MeHeHuIo SHEPTUU CUCTEMBI OIK-1.Y.1
2) Hyamw
3) H3meHeHMIO UMIIYyJIbCa CUCTEMBI
4) VYckopeHUIO IEHTPa MacC CUCTEMBbI
Uro npouzoitnér nocne abCOMOTHO HEYIPYTOro yaapa YacTHI] MaccaMu
my = 4m, u ¢ KuHeTndeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m; IBUrajiach BIIPaBO, a YaCTUIA C MACCOIl 7, HAaBCTpEUy YacTHIIE C
Maccou m;.
4 OIIK-1.B.1
1) YacTuisl OyayT ABUTATHCS BIPABO
2) Enunasi yactuma 0yaeT ABUraTbCcsi BJeBO
3) Yactuisl OyayT MOKOHUTCS
4) Yactuisl OyayT IBUTATHCS B MPOTHUBOIOJIOKHBIE CTOPOHBI
Yo npoun3oiieT ¢ MOMEHTOM MHEPIMH CBUHIIOBOTO LIMJIMHAPA
OTHOCHUTEJILHO OCH, COBIAJAIOIIEH C €r0 FTeOMETPUIECKON OChIO
CUMMETPUH, €CIU LWINHAP CIUTIOIIMUTD B TUCK?
5 OIIK-1.B.1
1) He usmenurcs
2) YBeJanuuTcs
3) Coxpanutcs
4) CtaHeT paBHBIM HYJIIO
6 VYKaxxuTe BEpHYIO 3alIUCh YPAaBHEHUS JUHAMUKH BPAILATEIHLHOTO OIMK-13.1
JIBUKCHMUSI.




1) M=J*o»

2) e=M/AJ

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

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

7 1) J=m*r/12 OIIK-1.3.1
2) I =m*r*/2
3) I =m**/3
4HJ= m*¥
BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HploTOHA:!
«ITepBbiii 3akoH Hpl0TOHA yTBEpKIAET. .. »
8 1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS OIIK-1.3.1
2) CymecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA
3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®@akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes
VYkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:
1) xr*m/c
9 2) H OIIK-1.3.1
3) kr¥m’
4) wm/c?
Paccuuraiite Benu4uHy MOYJIsI MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKCHIBACTCS YpPaBHEHHEM X = 3¢0s(2f —
n/4) cm
10 D 12w/ OIIK-1.V.1
2) 3wm/c?
3) 7 M/
4) 9 m/c?
Bribepure Gpopmyity, onpeaensionyo BeJIMuuny (ha3oBoit ckopocTu
BOJIHBI.
11 1) v=0%k OIIK-1.3.1
2) v=k*v
3) v=k*A
4) v=0/k
PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHJIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).
12 1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH OIIK-1.3.1
2) IlpomoprmoHanbHa TpUPAIICHUIO KHHETHIECKON SHEPTUU
3) PaBHa Hy./10
4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.
Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTD
13 | (kr*m)/c™? OIIK-1.3.1




1) MowmeHT cuitbl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuaa

14

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

1) PaBHOMEpHBIM KPHUBOJUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHBIM
4) PaBHOMepHBIM BpalleHUEM

OIIK-1.3.1

15

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

1) YOsiBacT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kax Be1yncCisi€TCI MOMEHT HHCpIUHA MaTepHaﬂbHOﬁ TOYKH?

1) J=m*P/3

2) J=m*P/12
3) J=2*m*/*/5
4) J=m*»

OIIK-1.3.1

17

Kaxk cooTHOCATCSI MOMEHTBI MHEPIMH AUCKA J1 ¥ IIWIMHApA J11, KOTOpbIe
MMEIOT paBHbIE MACCHI U paInyChl?

1) Ja=Ju
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Jw2

OIIK-1.V.1

18

Haiinute oTHOMIEHNE TpoU3BeIeHHBIX padoT (A1/A;), eciu aBa AKMCKa C
paBHBIMH MaccaMmu U paauycamu Ry u Ry (R; = 2R;) packpyuuBaior u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

19

Kaxoii yuéHslii co3fan crnenuanbHyo Teoputo oTHocuTensHocT (CTO)?

1) Tanunei
2) JUHIITEeHH
3) Jlopenit

4) bop

OIIK-1.3.1

20

BriGepure ypaBHeHHE, ONHMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMsL.

1) x=0,1tg(2t2+7/6)
2) x = 0,lcos(2t+n/6)

OIIK-1.3.1




3) x =5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

21

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

1) ®>>wm
2) ®>wmo
3) o= oy
4) o <<wm

OIIK-1.3.1

22

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10T BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HbroToHa?

1) Monspaasa macca
2) CkopocThb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

23

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

1) 3amkHyTOMH

2) HesamknyToii, r1Ie CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, Irie CyMMa MOMEHTOB BHEIITHHX CHUJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

24

VYkaxwure, paboTa Kakoi U3 MepeyrCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPACKTOPUU JBHKEHUS TEIA.

1) Bsizkoro TpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenust

4) Cwibl TpEHHS CKOJIBKCHHS

OIIK-1.3.1

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU paanycy 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?

OIIK-1.V.1

26

[Ipoananm3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHUi
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 MMoABECa YBCIIMIUTL B 9
pa3, a Maccy rpysa — yBeJIMUHTh B 4 pa3a?

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

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

OIIK-1.V.1

27

Uto nmpou3onAET co CpeIHEN SHEPrUeH MOCTYATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, €cii 00beM HEKOTOPOH Macchl UI€aNbHOTO rasa
n300apHUYECKH YMEHBIITWICS B 2 pa3a?

OIIK-1.B.1




1) VBenuuurcs B 5 pa3

2) YMmeHbmuTcs B 5 pas

3) VBenuuutcs B 3 pasza
4) YMeHbIINTCS B 2 pa3a

28

OneHuTe, Kako# ra3z Harpeercst OOJbIIIe B CIEAYIONICH CUTyalluu: ABa
Pa3IMYHBIX UCATHHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIN —
HaxoJsTCs MPU OAMHAKOBOM TeMIIEpaType U 3aHUMAIOT OJJMHAKOBBIN
o0beM. ["a3bl CKUMAIOTCS aquadaTHIECKH IO YMEHBIIIEHUs 00bema B 2
paza.

1) I'a3bl Harpenuch OAMHAKOBO

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

OIIK-1.B.1

Cemectp 2

29

YkaxxuTe sIBICHHUE, KOTOPOe UMeHyeTcsl nHTepdepeHieit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIIBHOTO HAIPABJICHUS
pacrpoCcTpaHeHus MPY MEPEXOAE U3 OAHOU CPeAbl B IPYTyIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JJIMHBI BOJHBI

OIIK-1.3.1

30

ITpoananu3supyiite, KakuM J0JKEH ObITh YTOJI IIaIEHUs] CBETOBOTI'O JIy4a,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatouumM yroiu 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

OrneHUTE IEKTPOEMKOCTh IIIOCKOTO BO3IYIIHOTO KOHIEHCATOPA, €CITH
paccTosiHue MKy ero OOKJIaIKaMH YBEIIMYUTH B 9 pa3, a 001acTh
MeXIy OOKIaJKaMH 3aIUTh JUCTHIUTHPOBAHHOU BOIOH (& = 81)?

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

OIIK-1.B.1

32

Ha3zoBure BemecTBa, KOTOPbIE IPU OOBIYHBIX YCIOBUSIX MPAKTUYECKU HE
IIPOBOJSAT JEKTPUUECKUIN TOK?

1) IIpoBonHuKH

2) IlomynmpoBogHUKH
3) Ilnatuna

4) JudJjekTpuku

OIIK-1.3.1

33

Kak HanpaBJIeHbI CHIIOBBIC JIMHUW HAIIPSDKEHHOCTH
AIIEKTPOCTATUIECKOTO TIOJISA, CO3JAHHOTO TOYCYHBIM OTPHUIATEIHHBIM
3apsaom?

OIIK-1.3.1




1) 3akpyuuBaroTCs BOKpYT 3apsiaa

2) K3apany

3) 3akpyuuBaroTCsa BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YaCOBOW CTPEIKU

34

B kakux enununax B cucteme CU usmepsieTcss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-1.3.1

35

MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KOToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOT O 3apsaa?

1) Moxer

2) Hert, He MoxkeT

3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoKeT, HO TOJIBKO €CIIU 3apsi/l II0JIOKUTEIbHBIN

OIIK-1.3.1

36

Yemy paBeH MOTEHIMAI 3JIEKTPUIECKOTO 10JIs 7

1) IloTeHIManbHOM SHEPTUS AMHUIHOTO MOJOKUTEIBLHOTO 3aps/ia Uil
OTHOIIIEHUIO MMOTEHIINALHOM YHEPTUU K 3apsTy

2) Pabote cui1 moJisi Mo nepeMenieHNI0 eTUHUYHOTO
MOJIOKUTEJIbHOI0 3apsiia U3 JaAHHOI TOYKH MoJIsl B
0eCKOHEUYHOCTh

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

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

OIIK-1.3.1

37

Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:

1) R=U/
2) R=Q/PAt
3) j=cE
4) R=P/

OIIK-1.3.1

38

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

1) 5wm
2) 6™
3) Twm
4) 11wm

OIIK-1.B.1
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Kaxk Ha3niBaeTcs BeInunHa HaIps’KCHHOCTH I10JIs, €CJIN
HaMarHU4YeHHOCTh (heppoMarHeTuKa 00paiaercs B HyJIb U
HaMpsPKCHHOCTD IMOJIA HAITPpaBJICHA IIPOTHUBOIIOJIOXKHO IT1OJIHO,
BBI3BaBIIEMY HAaMarHU4YUBaHUe?

1) T'ucrepesucom

OIIK-1.3.1




2) KospuutusHoii cuioit
3) Ilonspusanueit
4) MarHuToABMXKYILIEN CUIIOMN

40

OreHute, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YaCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

HHAYKIOUH.

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

OIIK-1.V.1
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B kakux CAMHUIAX U3MCPACTCA HANIPAKCHHOCTD SJICKTPHYCCKOTO moJIs?

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

OIIK-1.3.1
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Y CTaHOBHUTE COOTBETCTBUE MEXK]Ty MAaTECPHUAIOM ITPOBOIHUKA U €T0
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-10"°

b) IlonynpoBogHuk 2)107°-10°

B) JlH3IIeKTPHK 3) 10*- 10°

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

OIIK-1.3.1
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Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA.

1) o>>Q
2) a>0
3) a=9¢
4) a<o

OIIK-1.3.1
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[Tpoananu3upyiite, 4eMy paBeH aOCOIOTHBIN IMOKa3aTeb IPEIOMIICHUS
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCTbIO € = 16 1 MarHUTHOU
MPOHHUIIAEMOCTHIO L = 17

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

4) 1/16

OIIK-1.V.1
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Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXKET OBITh HCIIOJIB30BaH MPHHITUIT
['tolirenca-®penens?

1) KorepeHTHOCTH

2) MAudppaxuus

3) Tonspuzarus

4) KoprnyckyaspHO-BOJIHOBOH yalu3M

OIIK-1.3.1
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[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ] PEIIETKH, KOT1a
nudpakimonHas pemerka cogep>xuT 200 mTpUXoB HA MUIJUTUMETP.

OIIK-1.V.1




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

47

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

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

4) 0

OIIK-1.V.1
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Haitnure npaBriibHOE Ha3BaHUE N1J11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyknus

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) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHanbHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1
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Onenure, Kak U3MEHUTCSI CHUJIA SJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHue MEXy HUMH YMEHBIINTD B 2 pa3a’?

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

OIIK-1.B.1
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qTO n3 nepeqncneHHoro SABIISICTCS OCOGCHHOCTLIO CHUJIOBBIX JII/IHI/Iﬁ
MAarHUTHOT'O IOJIs?

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

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

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

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

OIIK-1.3.1
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Cnenaiite BBIBOJ, KaKOM reOMETpUUECKOil pUrypoit MOXKHO OIUCATh
TPAcCKTOPHIO JBUKCHUS 3apsHYKEHHON YaCTHULIBI, IBUTAIOLICHCS 101
HeKoTOpbIM yriaoM (0° < a < 90°) Kk IMHUSAM MarHUTHON MHIYKIUH.

1) OxkpyXHOCTBH

OIIK-1.B.1




2) IlapaGona
3) TunepOona
4) Cnupansb

53

Orenute cTeneHp nosipu3anuu P cBeta, eciu CBET MpeICTaBIIsIeT COO0M
CMECh €CTECTBEHHOT'O CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJISIPU30BAHHOTO CBETA B JIyYe PaBHA MHTEHCUBHOCTU €CTECTBEHHOTO
CBeETa.

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

OIIK-1.B.1
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PaccuuTaiite nokasarenb IpeIoMIICHUS BEIIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4y 22

OIIK-1.V.1
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Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TMOJIsIpU3aTOpa U
aHasinzaropa. IIpu npoxokKaeHN CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1
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[Ipoananu3upyiTe, Kak U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JIJTMHHOTO COJICHOMJA, €CJIM TOK B HEM YBEJIUYMTH B 4 pasa, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.

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

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

OIIK-1.V.1

Cemectp 3
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YKa}KI/ITe, KaKo€e TEJIO ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

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

3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wzny4aeT B BUAMMOM JHAMIa30HE

OIIK-1.3.1
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VY Kakoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?

1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1
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OHGHI/ITC, BO CKOJIBKO pa3 yBCINYHIIACh SHCPICTUYCCKASA CBETUMOCTD

OIIK-1.B.1




a0COJTIIOTHO YepHOoTro Tena npu ero HarpeBanuu ¢ T; = 1000 K mo T, =
3000K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
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BriGepure, kakas popmyiia HanGoJiee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

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

4) ®opmyna Panes-JlxuHca

OIIK-1.3.1
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Kakoe n3nydenue siBjisieTcsi paBHOBECHBIM?

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

2) TermioBOE U3JIy4YeHHUE

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

OIIK-1.3.1
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VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHHE MAaKCHMyMa
M3ITy4aTeNbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33TaHHOM
aOCOJTIOTHOM TeMIlepaType.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1
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Yxkaxkute Gopmyiy, ONpeesIoNy0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1
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[Ipoananu3upyite, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS CBETOBOTO IMOTOKA A 1al0IIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) YMenbmaercst

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINUUBACTCS

3) CHavaisia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHayaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

OIIK-1.V.1
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IIpoananusupyire, 4TO MPOUZONAECT C KHHETUYECKON SHEPTUeh
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUYUTh €I0 MHTEHCUBHOCTH B 2 pasa?

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

4) YBenmuuutcs B 2 pasza

OIIK-1.V.1
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OneHuTe BETUUMHY KpacHO# rpanuilsl porodddexra (B reprax) st

OIIK-1.B.1




KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHon 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. Pabota BeIX0/1a 2IEKTPOHOB C IIOBEPXHOCTH
katoja paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

1)3.2%10" '
2) 4.8%10" I'y
3) 4.8%10" 'y
4) 4.8%10" I'y
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOAA AIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIaloIIero ceera’?

1) IlpsMo mponopruoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1
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[Tpoanammsupyiite, Oynet au HabmomaTbest pororddext, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

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

2) He Oyaer

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

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

OIIK-1.V.1
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OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Dueprumn dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1
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[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH

2) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI1 JUANA30H U raMMa-u3J1y4YeHue

OIIK-1.V.1
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Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss POTOTOK. Y CIOBHE: SHEPTHS
¢oToHOB paBHa 6.5 3B, a (OTOKATO] U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B

OIIK-1.B.1




2)9B
3)6.5B
4)2.5B
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OueHnure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, MaIat0IIEr0
MEePIEeHIUKYISAPHO UICAITbHO 3epKaIbHON TOBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIICHIUKYISPHO UJI€aTbHO YEPHOI
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.1
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Kakum 06pazom umnyinbsc (oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) HMmnynsc npsMo NponopLUOHaIeH JIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHbBI

4) Hmnynsc npsMo NponopruoHaIeH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoii 0651acTu cekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

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

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

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

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

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

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

OIIK-1.V.1
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VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

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

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

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

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

OIIK-1.3.1
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BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U NOTJIOIIEHUIO
SHEPTUU: «ATOMBI MOTYT ...»

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

OIIK-1.3.1




3HAYEHMH IHEPTrUU

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

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

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

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

78 1) TemnoBoe u3ny4eHHE OIIK-1.3.1
2) PeHTreHoBcKO€ M3ITyYCHHUE
3) TI'amma u3ayueHue
4) Buaumpblii cBeT
[Mpoananu3upyiiTe, KaKk ©3MEHUIACH SHEPTHUS aATOMa BOJAOPOA MPU
M3Iy4eHHH UM QOTOHA C JUIMHOM BOJHEL A = 4.86%107 M.
79 1) VYBenuuunace Ha 4.86 3B OIIK-1.V.1
2) Ymenbmmjaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennuumnach Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
3B). JlaHO: 371eKTpOH B aTOME Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/]Ie IPOU3OIILIO U3TydeHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
80 OIIK-1.B.1
1) 0,45B
2) 1,95B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns:
1) JIro0bie MUKPOYACTHIIBI HAPSAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM He MOKET CoJiepKaTh OoJiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
81 | OIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIEMbIX HA00POM OIIK-1.3.1
YeThIPeX KBAHTOBBIX YHCET
3) OHOBPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAEeTCsl U MOTJIOMAETCS] HE HENIPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
BriGepure yTBepxkaeHue, Hauboee MpaBUIbLHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
82 | 1) MukpouyacTuibl MOTYT NPOSIBJASTH BOJTHOBBIE CBOIiCTBa OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY xaxmoi 4acTUIIbI CYIIECTBYET aHTHYACTHIIA
4) Slnpo aToMa COCTOUT U3 KBapKOB
Paccuuraiite 1uiMHy BOIHBI 1e bpoiliid U1 SJIEKTPOHA, ABUKYILEr0Cs CO
g3 | CKOPOCTBIO 3.6 km/c. Macca snextpona m, = 9,1%10°" kr, 3apsin OIK-1.Y 1

sneKTpoHa g = —1,6¥107"° Ko,




1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkm

84

YKaKUTE KOJTMISCTBO 3HAYCHHH, KOTOPhIE MOXKET IPHHUMATh
MAarHuTHOC KBAHTOBOC YHCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

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

OIIK-1.3.1
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YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHeprernyeckue ypoBHHU JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITyJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1

86

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

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

4) DHepreTudyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuieneHns: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?

1) DitHmreitna u e Xaaca
2) lllTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1
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Kax Ha3BIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI IIadaronicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas GpyHKIMS NPONOPIHOHATbHA SHEPTUU YaCTHIIBI

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

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

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

OIIK-1.3.1
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Bribepure BepHy0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH

OIIK-1.3.1




[eiizenbepra:

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

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYECKH HEHUTPAJbHbBIE YACTHUIIBI.

3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.

4) DnexTpUuecKU 3apsHKEHHbIE YACTHULIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

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

1) IIpoBomHuk

2) JAumdjiekTpuk

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

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

OIIK-1.3.1
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Kakas BHecHCTEMHas! €MHAIA UCTIONIB3YETCS ISl H3MEPEHUS SHEPTUU
MUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.1
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Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENETIEHHOCTEN
I'eiizenOepra asist 3HEPrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW YHEprueu?

1) Dueprus mpsMo MPOMOPIIMOHATIEHA BpEMEHHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

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

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

OIIK-1.B.1

96

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

OIIK-1.V.1




1) Bpewmst )Ku3HM U SHEPTHS DJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEIEIIEHHOCTD

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

3) Bce koopanHaThI AIEKTPOHA MOJTHOCTHIO HEONIPEACICHHbBIE

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

Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-13.1
2) MertacTtabUILHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsSIHUE

B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BoIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKyJIIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4EeHUS NIPU

98 IPOXOKACHUU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1

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

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

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

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

99 | 1) DnexTponsl OIIK-1.3.1
2) IIpoTtonbl

3) DJIeKTPOHBI U ABIPKH
4) Hownsl

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

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

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

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

11.1. Meronuueckue yKa3zaHUs Ui OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.




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

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

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

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEeIeM;

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

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

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

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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

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

CTpyKTypa OpeaocTaBiICHMS JEKIIMOHHOIO0 MaTepuaia;

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

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

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

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

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

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

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

— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JIHUCIUTLINHEL

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

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0OyueHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

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




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

Metoauueckie yKazaHHs [0 TPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIECHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

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

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

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

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

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

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

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

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

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

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;



— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOIHUTH ONpeesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

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

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

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

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

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

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

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

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

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

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




1. Iens paboThl.

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

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

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

3. PaGoune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(bopMyIbI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCICHUH.

B »sTOM pasnene oryera AOMKHBI ObITH NMPHUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOMMBIX 3HAYEHUSAX HEJb3s OCTABIIATH JMIIHKUE JECATHUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

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

6. BrrunciieHre NOrpemnHoCTe.

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

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

7. T'paduku u puCYHKH.

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

8. OxoHUaTeIbHBIC PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

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



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

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

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

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

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

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

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

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

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

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

5. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

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

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

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



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

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

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

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCTIEBaeMOCTH.

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

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

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

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

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

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

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

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

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



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

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

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

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

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJIEeTBOPHUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

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

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

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa3oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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