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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. 4 °w _—12.06.23 Bb.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) f P _(momHCh, naTa) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3
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—r
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npod., 1.T.H., TO1I. ‘ 22.06.23 E.A. ®ponosa

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

3amecturens aupekropa nacrturyra ®IITU npyeronudeckoit pabore
JOIL, K.(.-M.H. /}{’%M 22.06.23 10.A. HoBukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) ¢/ (ibfuce, nara) (MHUATHATBI, HaMEITHS)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpHara [0 HalpaBJICHHIO TOATOTOBKM / crenuansHocTH 27.03.02
«YTpaBleHHe KauecTBOM» HampaBieHHocTH «lludpoBoe KkadecTBO U NPOEKTUPOBAHHE
npoaykiuny. Jlucuumninnna peanusyetcs kadenpoit «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

OIIK-1 «CniocobeH aHanIu3upoBaTh 3a/1a41 MPO(ECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
II0JIO’KEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U MaTEMaTUKN».

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYTI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKu.

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET CleAyione (GopMbl OpraHU3alUU
y4eOHOTo0 Mpoliecca: JIEKIUHU, IPAaKTHYECKUe 3aHATHs, 1a00paTOpHbIe paboThI, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil IHCHUIIMHBI IPEIYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6miasi TpPyI0OEMKOCTh OCBOSHHUS JUCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

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

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

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

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

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

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe UHIMKATOpA
HaUMEHOBaHUE
KOMITETEHIINH TOCTHKEHUS] KOMIIETCHLIUU

KOMIIETEHIIMH

OIIK-1 Cnocoben

aHaJIU3UPOBATH OIIK-1.3.1 3HaTh OCHOBHBIE MOJIOKEHMSI,

3aaun 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U

npo(heCCHOHANBFHOW | MaTEeMaTHKHU

O6menpodeccruoHaabHbIE

JCATCIIBHOCTH Ha
KOMIICTCHIIMU

OCHOBE IIOJIOXKECHUIA,
3aKOHOB M METO/JIOB
CCTCCTBCHHBIX HAYK
1 MaTeMaTHUKU

OIIK-1.Y.1 ymeTb npuMeHATHh 6a30BBIC
CCTCCTBCHHOHAYYHBIC U MAaTCMATUYCCKUC
3HaHUS IS pelIeHus 3a1a4
po(hecCHOHANEHOM e TEIIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOIINX JUCLIMILINH:

— «MaremMaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU M3YYCHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOT'YT MCIOJIb30BaTHCS MPU U3YUYEHUU APYTUX JUCLUIUIMH:

— «DIEKTPOTEXHUKAY,

— «MeTtoapl U cpeACcTBa U3MEPEHUM, UCTIBITAHUN U KOHTPOJISDY;

— «MarepuanoBeneHuey;

— «MexaHuKa;

— «DJIEKTPOHUKAY.

3. O0BeM u TPyIOEMKOCTD JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M paclpeAeeHne 3TON TPYJOEeMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. Tpy10eMKOCTb 10 cemecTpam
Bun yaeOHo# paboTh Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (uac)




U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHUCJIC:
nexuuu (JI), (gac) 24 8 8 8
npakTuueckue/cemunapckue 3ansatus (113), 12 4 4 4
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 9 9 9
CamocmosamenvHas paboma, Bcero (dac) 393 119 119 155
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMBl IUCIUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh
Pa3nensl, TeMBI TUCHIUTIITHBI Hexuma ) 113 AP KI1 CPC
’ (gac) (C3) (gac) (4qac) (gac)
Cemectp 1
Pasnen 1. Mexanuka 3 2 2 40
Pasznexn 2. Konebanus 1 BOJIHEL 3 1 1 40
Paznen 3. Monekymnsipaas puznka 2 1 1 39
Uroro B cemectpe: 8 4 4 119
Cemectp 2
Paznen 4. DnexkrpudecTBo 3 2 2 40
Paznen 5. Maruetusm 3 1 1 40
Pa3znen 6. Onruka 2 1 1 39
Uroro B cemectpe: 8 4 4 119
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 3 2 2 52
Pasnen 8. KBanroBas MexaHuka 3 1 1 52
Paznen 9. Cratuctuueckas Gpusnka 2 1 1 51
Uroro B cemectpe: 8 4 4 155
Hroro 24 12 12 0 393
[IpakTnueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien

poQeCCHOHATLHOMN NeATETLHOCTBIO.

4.2. ConepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.




Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Pazgen 1.

Mexanuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenienre. Ckopocts 1 yckopenue. HopmansHoe u
KacaresbHOe yckopeHus. [locTynaTenbHoe U BpamareabHoe
nBxkeHue. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUaIbHOM
TOYKHU. CBS3b IMHENWHBIX U YTJIOBBIX BEJIMYUH IIPU
BpalaTeJIbHOM JIBU)KEHHH.

NuepuumanbHbie cucTeMsl 0TcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH JUHAMHUKU - 3aK0HBI HuroToHa. OcHOBHAS 3aga4da
JUHAMHUKU MaTepHaIbHON TOUKU. HenHepruanbHble CUCTEMBI
otcuera. Cuiibl HHEPLUMH. 3aKOH COXpaHeHUs ummyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckas paboTa U MOIIHOCTh. KMHeTHUYeCKast YHeprusl.
3aMKHYThIE U HE3aMKHYThIE cUcTeMBI. [loTeHIInanpHas sHeprus
cucteMbl. CBsI3b MKy MOTEHUUATBHON 3HEPrUuei u mojieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y DPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. MOMEHT UMITyJIbCca
TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepiuu. OCHOBHOE YpaBHEHHE IMHAMHUKHU BpaIaTeIbHOTO
JBUKEHHUs TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocrynarsl cenuanbHONU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAlllEHHE JITMHBI
ctepxHs. OCHOBBI pESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBucTCKU nMnyibc. OCHOBHOE
ypaBHEHUE PENIATUBUCTCKON AUHAMUKH. KuHeTtnyeckas sHeprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl U 3HepTUn. CBsA3b MEXAY SHEPTUEH U UMITYIBCOM
YaCTHUIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKil MasiTHUK, PU3UYECKUI MAaITHUK, KoJeOaHus
MOJT ICUCTBHEM YIpyro# cuibl). CrokeHne KoJieOaHnM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunemartnka BOTHOBBIX MPOIIECCOB (IJIOCKHE U c(hepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cyneprio3uimm.
Oueprus BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTH BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Moaexkyasipaasi pusnka.

TepMoauHamMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHkMM coctosaHus. Buyrpennss sneprusi. Konnuectso
TernoTel. PaboTa Tena npu u3meHennu ero oorema. Ileproe
HayaJlo TEpMOJMHAMUKU. Temneparypa 1 BHyTPEHHSSI SHEPTUs
Kak (QyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe HayaJla TepMoIuHaAMUKU. Teopembl KapHo. 3akoH




BO3pacTaHUs SHTPOIUH.
WneanpHblii ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSSI DHEPI U,

TEIIOEMKOCTH, YpaBHEHUE anadaTsl, paboTa pH pa3IndHbIX
nporieccax, 3HTponusi). CKOpOCTH TEIIIOBOTO ABUKEHHUS
MoJiekysl. Cpenssst KHHETHYECKas SHeprus MoJieKysl. OCHOBHOE
yYpaBHEHUE KMHETUYECKOU TEOPUU UACAIBHBIX I'a30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onexrpuueckuii 3apsa. CBOMCTBA ANEKTPUYECKOTO 3apsiia.
B3anmoneiicTBre 3JIEKTPUUYECKUX 3apsAJIOB B BaKyyMe. 3aKOH
Kynona. Dnexrpoctarnueckoe nosie. HanpsskeHHOCTD
3JIEKTpOCTaTHYECKOro nojs. IIpuHiun cynepno3nuum.
OnexTpudeckuil Aumnoib. PaboTta cuil 31eKTpocTaTHYECKOro
nosist. Teopema 0 HUPKYJISIUUN BEKTOPA HAIIPSIKEHHOCTH.
[loTeHIMANTBHOCTD NEKTPOCTATUYECKOTO MOJIS.
HarpskeHHOCTh M NOTEHIMAII AIEKTPOCTATUYECKOTO MOJI,
CBs3b MEXAy HUMHU. Teopema ['aycca 1iis aeKTpoCTaTUIECKOro
MOJIsl B BAaKyyMe. DJIEKTPOCTAaTHKA B BEIIECTBE. THUIIbI
manekTpukoB. [lonspuzanus auanekTpukoB. CBOOOAHbIE U
CBsI3aHHBIE 3apsabl. JlusnekTprudeckas BOCIPUMMYUBOCTb.
JsnexkTpudeckasi IPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILIEHUE
(mamykmwus). Teopema ["aycca asis 37€KTPUIECKOTO OIS B
nuaiiekTpuke. [lone BHYTpHU NPOBOJHUKA. DIEKTPOEMKOCTD.
KoHaeHcaTopsl. DHEPrusi CUCTEMBI AIEKTPUIECKUX 3aPSAI0B.
DHeprus 3apsHKEHHOTO MpoBoAHUKA. OOBEeMHAs MIOTHOCTh
SHEPTUHU IEKTPUUYECKOTO MOJIA. DINEKTPUUECKUNA TOK.
DnekTpoABMKyIas cuia. 3akonsl Oma u [xxoyns-JleHua B
WHTerpaJibHON U auddepeHmanbHoi hopmax.

Pasnen 5.

Maruerusm.

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

Pa3nen 6.

Omnruka.

[Inockre MOHOXpPOMAaTUYECKHE 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.
Hudpakuuonnas pemerka. [lonmspuzanus ceera. 3akoH
Mamntoca.

Paznen 7.

KBantoBasi onTuka.
Tennopoe nznydenue e 3akoH Kupxroda. 3akoHsr
U3JTy4eHHUs1 aOCOIIOTHO YEPHOTO Tea. Y IbTpaduoaeToBas




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

Pa3nen 8.

KBanToBasi MexaHuKa.

Teopus bopa. OnbiTel @panka u ['epua. I'unoresa ne bpoiins.
®dazoBas U rpynmnoBasi CKOpocTu BoJH 1e bpoiinsa. BomHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKUE BOJIH Jie bpoitis.
[Tpunun HeonpeneneHHocTH I elizenOepra. BomHoBas
¢yHKIUs, €e OCHOBHBIE cBOIcTBa. OniepaTophl (PU3HMUECKUX
BEJIMYUH. BpeMEeHHOE U CTallMOHApHOE YpaBHEHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nemkennsa. CeoOomHas yactuna. Yactuia B 06CKOHEYHOM
noTeHuuanbHoOU siMe. KBanToBBIN ocumiuisitop. Hynesas
SHeprus, HyjneBble Konebanus. [Ipoxoxnenue yacTuipl yepes
NOTEHIMATBHBIN 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
®opMsbl o
Ne | Temsl npakTHUECKUX e — TpynoemMKOCTh, |PaKTUYECKOH |pa3neia
/11 3aHATHAN p o (gac) MOJATOTOBKH, | JUCIIUIT
3aHATUI
(dac) JIUHBI
Cemectp 1

L]

Kunemaruka u

Pemenue 3anay | 2 | |1




TUHAMHUKa
a0COJIFOTHO TBEPIOTO
Tena
2 Kunematuka u Penrtenue 3anau 1 2
NUHAMHKA KOJIeOaHu!
3 MonekynsapHo- Pemenue 3amgau 1 3
KHHETHYECKasi TEOpUs
Cemectp 2
4 Hanpspoxkennocts u Pemenue 3agag 2 4
MOTEHIIUAT
AIEKTPOCTATUYECKOTO
oJis
5 WNHnaykuus Pemenue 3amau 1 5
MarHUTHOTO TOJIS.
Cuibel B MATHATHBIX
TOJISAX
6 WNuTrepdepennus, Pemienue 3amau 1 6
nudpakmus,
NoJIsIpU3anus
Cemectp 3
7 O¢ddext KomnroHa, Pewienue 3amau 2 7
cBoiicTBa (HOTOHOB
8 ATtoM Boaopoaa. Penrtenue 3anau 1 8
IToctynarte! bopa
9 KBanToBas Penrtenue 3anau 1 9
CTaTUCTUKA
Bcero 12
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh IIPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 aux Ne
Ne HaunmenoBanue 1ab0paTopHbIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasiera
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(dac) JIMHBI
Cemectp 1
1 | Mastauk MakcBeria 2 1
2 | MaremaTtnyeckuil 1 0OOPOTHBIN MAaITHUKU 1 2
3 | OnpeneneHue CKOPOCTH 3BYKa B BO3IYXE 1 3
Cemectp 2
4 | OnpeneneHre MEKTPOSMKOCTH KOHACHCATOpa 2 4
5 | Onpenenenre ropu30HTaIbLHON 1 5
COCTABJISIONICH HANPSKEHHOCTU MarHUTHOTO
oISt 3eMJIu
6 | Komsa Herorona 1 6
Cemectp 3
7 | IIpoBepka 3aKOHOB TEIJIOBOT'O U3JIY4E€HHUS 2 7
8 | OnpeneneHue NOTCHIIMAIOB BO30YKIACHUS 1 8
aTOMOB
9 | M3ydeHue criekTpa aToMa BOA0poaa 1 9




Bcero \ 12 |

4.5. KypcoBoe nMpoeKkTHUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIO0EMKOCTh

B cCaMOCTOSTENBHOM paboThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac yac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MaTepuania 99 30 30 39
nuctuiuiuHbl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) » 30 30 39
KouTtposbabie paboTsl 3a09ankoB (KP3) 96 29 29 38
IToaroroBka kK IpOMEKyTOUYHON 99 30 30 39
arrectaruu (ITA)
Beero: | 393 119 119 155

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 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 NTpUBEIEH B TadauLe 8.
Tabnuna 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
AK3EMILTIPOB B
[udp/ bubnuorpaduyeckas ccpuika 6H6J]140IIZ:K€
URL anpec
(KpoMme AIIEKTPOHHBIX
HK3EMILISIPOB)
53 Kypc ¢pusuku: yaeOHoe nocodue / 94
T76 T. U. Tpodumosa. - 21-e u3n.,
crep. - M.: Akanemus, 2015. -
560 c.: puc., Tabm. - (Beiciiee
obpasoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8
53 Kypc dusuku: yuebnoe mocodue: 94
C12 B 3 1./ U. B. CaBenbeB. - 4-¢ u3n.,
crep. - CII6.: Jlans. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJaccuueckue yueonukn). T. 2:




OnexrpuuectBo. Konebanus u
BOJIHBL. BonmHOBas onTuka. - 4-¢
u3n. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

53
C12

Kypc ob6eit ¢pusuku: yuedHOe
nocobue: B 3 1./ 1. B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢buzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
Cl12

Kypc obmieit dusuku: yaeobnoe
noco6ue: B 3 1. / . B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJNEeKTPUUECTBO U MarHETU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., tabin. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc ob6eit pusuku: yuedHOE
nocobue: B 3 1./ W. B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyumme
Kiaccuueckne yueonukn). T. 3:
KBantoBas ontuka. AToMHas
¢dusuka. Pusnka TBEPAOTO Tea.
®du3uKa aTOMHOTO fA1Ipa U
3JIEMEHTapHbIX yacTuil. - 2007. -
317 c.: puc., Tabm. - ISBN 978-5-
8114-0632-6

87

53
ns83

Mexanuka: OCHOBHBIE 3aKOHBI:
yuebnoe nocodue / 1. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazoBrix 3nanuii, 2005. - 311 c.:
rpad., Tabm. - ISBN 5-94774-196-
2

121

534
n83

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

71




53
n83

®usnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnekrpomarHeTusm: OCHOBHbBIE
3aKoHBL: yuebnoe nocodue / 1. E.
Nponos. - 4-e uzn. - M.:
JlaGopaTtopust bazoBeix 3HaHMiA:
®duszmataur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
N83

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

65

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

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

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

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yaeOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas HpU3MKa.
®usuka TBEpAOro Tena. Puzuka
ATOMHOTO S/Ipa U AJIEMEHTaPHBIX
gactull - 2019. - 320 c.

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

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

https://urait.ru/bcode/425487

Kypc obmieit ¢pusuku B 3 KH.
Knura 1: Mexanuka: yueOHUK
it GakanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBO FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢dusuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITHKA, KBAHTOBAsI (PU3MKa:
yaeOHUK a1 OakanaBpoB / b. B.




bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupus. - 2-e uzn. -Mockaa:
WzparensctBo FOpaiir, 2019. -

441 c.
https://znanium.com/catalog/ CuByxuH, /1. B. O6mmii kypc
product/470189 ¢dusukn: YuebHoe nocodue as

By30B: B 5 Tomax Towm 1:
Mexanuka / CuByxus J1.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470190 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMonnHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIAT, 2014. - 544 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/549781 busukn: YuebHoe nocobue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3BMATIIAT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢puzuka
: yaeOHOe TmocoOue /1st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u

no1. - Mocksa : I3natenscTBo
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 Cazonos, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jtsi By30B / A.
b. Cazonos, M. A. boropojckas. -
2-e u3[., uclp. u Aoi. - Mocksa :
MzparensctBo FOpaiit, 2020. - 98
c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tadymiie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ Wntepuer-xypuan «Hoas Haykay. Paznen
busnka
https://ufn.ru/ru/ DNIeKTpOHHAs BepCcHus KypHala «Y crexu
buzndeckux Hayk», OU3NIEeCKU HHCTUTYT




uM. [1.H. JIebenea Poccuiickoil akagemuu
HayK

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

https://openedu.ru/ Oo6pazoBarenbHas maaThopma «OTKPHITOE
o0pa3zoBaHHE»

https://fizikaguap.ru/ OO6pa3oBaTeabHBIN pecypc Kadeapsl
¢uzuku I'YAIT

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t Haumenosanue

He npenycmotrpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
71a00paTOPHBIX 3aHATUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNU. aynuropust Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aBoJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

2 | YueOHast aymuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. Cankt-
[eTepOypr, yu.




CEMHHApPCKOT0 THUIA, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (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)

T"acremo, n. 15,
aynutopus Ne31-04s

VYueOHas ayIuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYILETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTeCTaluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®I1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble pPabOThI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Andpakmus miockux BojH, 4./[udpakuronnas pemieTka,
S.IMonsipuzanus 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

VYueOnHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpodhobpazosanuey r. Kazann)).

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

VYueOHas ayIuTOpus Ui IPAKTUYECKUX 3aHATUH,

196135, r. CaHKT-




1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yim.
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynutopus Ne32-05.
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeAcTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyToOuHOM aTTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOMpoOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mIKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
S-OaibHas IIKajIa PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

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

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C MTPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIMAM3HUPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




OISl.egan;i Zgﬁgn XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA
— o0y4arouuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh HA 3HAHWS OCHOBHOU
JUTEpaTypHl;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBAET YCBOCHHBIE 3HAaHUS C IPAKTUYECKOH JESITEIBbHOCTBHIO
«BAYTCHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOTTyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HallpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MTOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX NOHITHUH.
— oOyyJaronuics HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3ATTCHOY paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY; 5
— UCIIBITBIBAET TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;
— HE MOKET apryMEHTUPOBATh HAy4YHbIE [TOJIOKEHNS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.
10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kog
Ne /m [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 Urto n3ydaer KuHeMaTHka? OIIK-1.3.1

2 Uto Takoe MarepualibHas TOYKA? OIIK-1.3.1
Teno IBUKETCS U3 COCTOSIHUS TIOKOS C TAHT€HIIUAJIBHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1
[Ipoananuzupyiite oTAMYNS CIEAYIOMUX (PU3MUECKUX MOJEIIECH:

5 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-1.Y 1
IIpUMEpP, B KOTOPOM OJIHO U TO K€ TEJIO BBICTYIIAET B KAYECTBE o
MarepuasibHON TOuku 1 ATT.

6 Haiinure CBSI3h MOKIY JIMHEWHOU U yIJI0OBOW CKOPOCTBIO OIK-1.Y.1
MaTepUaIbHON TOUYKH.

IIpoananusupyire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110

7 W3BECTHOMY 3aKOHY nBIKEeHH X(t)=10+2*t+0,5%t"2 (m). Kakoit myTh OIK-1.Y 1
npoiizieT Teso 3a ykazanHoe Bpems t = 2 ¢? OGocHyHTe IpUMEHEHUE o
3aKOHOB, HCMOJIb3YEMBIX JUJISl PEIICHUS 3aJauH.

8 ChopmynupyiiTe epBsiii 3akoH HproToHA. OIIK-1.3.1
Kak, cormacHo Bropomy 3akoHy Hpl0TOHA, 3aBUCUT YCKOPEHUE TEIa OT

9 OIIK-1.3.1
€ro Macchl?

10 [IpuBenure npumep, WIIIOCTPUPYIOIIUN TEHCTBUE TPETHETO 3aKOHA OIIK-1.V.1




HrrotoHa.

HazoBwure, kakoii u3 3akoHoB Kemnsepa ycranasnuBaet ¢popmy

11 OIIK-1.3.1
TPAeKTOPHUH TJIAHET.

12 Kakas ¢u3nyeckasi BeIMunHa Ha3bIBACTCS UMITYJIHCOM Tena? OIIK-1.3.1

13 Chopmynupyiite, Mpu KaKuX YCIOBUAX BBIMOTHIETCS 3aKOH OITK-13.1
COXpaHEHHUsI UMITYJIbCA.

14 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-1.3.1
CpaBHUTE 3alIMCH OCHOBHOT'O 3aKOHA IMHAMUKU JJIs MOCTYMATEIIbHOTO

15 Y BpaIllaTeJIbHOTO ABMKEHUSA. HailinuTe B3auMOCBSI3H MEXIY STUMHU OIIK-1.V.1
3aKOHAMU.

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

17 Kaxkas pu3nyeckas BenuunHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

18 UT0 Takoe MOITHOCTh? OIIK-1.3.1

19 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENbHAS CUJIa PU BpAILlEHUH 110 OIK-1.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.

Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o IeCTBHEM

20 HEKOTOPOM CHIIBI HI3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OMK-1.V 1
O06ocHyliTe MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEeMBIX JIJIsI PEIICHHS T
3a/1auul.

B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U

21 OIIK-1.V.1
HEKOHCEPBATUBHBIMU CHJIAMU?

22 Uto Takoe noreHuuanbHas duepruga? OT 4ero oHa 3aBUCHUT? OIIK-1.3.1

73 ChopmynupyiTe 3aKOH COXpPaHEHHUS MEXaHUYECKOW SHEPTHH. OIK-13.1
[IpuBenurte npuMep BHIMOTHEHUS 3aKOHA COXPAHEHUS] SHEPTUH.

Jan ToHKHMH cTepykeHb Maccord m = 120 T u gmunoi / = 50 cM,

4 CIOCOOHBIN BPAIIaTHCSl OTHOCUTEIHLHO OCH, MIPOXOIAIICH uepes ero OIK-1.V 1
cepenuny. Paccunraiite €ro MOMEHT HHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

ITokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30

25 I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa OMK-1.Y 1
MHEPLUHU TeJ MPU NMEPEHOCE OCH BPAILIEHUS C CEPEIUHBI CTEPKHS Ha
OJIMH U3 €ro KOHIIOB.

26 Yemy paBeH MOMEHT UMITYJIbca a0COFOTHO TBEPAOTO Tejia? OIIK-1.3.1
Kak Beruucisiercss KHHeTUYECKasi YHEPTHsl BpaleHus: abCOIIOTHO

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

ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

28 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

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

Onpenenure, Kak U3MEHUTCS IEPUO/]T KOJICOAHHH MPYKUHHOTO

30 MasiTHUKA IIPU YBEJIMYEHUH €T0 MacChl B 2 pasa, a )KECTKOCTH OIIK-1.V.1
IpYXHHBI — B § pas.

31 Kax cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON? OIIK-1.V.1

32 UTo Ha3bpIBaETCSl BOJIHOW? OIIK-1.3.1

33 OObsicCHUTE PAa3NUYUE MEXKIY MPOJOIBbHBIMU U MONEPEYHBIMU OIK-1.Y 1
MEXaHUYECKUMH BOJIHAMHU.

34 3anummuTe ypaBHEHHUE OETyIeil BOJHEI. OIIK-1.3.1

35 Uemy paBHA cpeHssI 00beMHAas TUIOTHOCTh SHEPTUU BOJIHBI? OIIK-1.3.1




HcTouHMK 3BYKa U MPUEMHHUK JBIKYTCS JPYT OTHOCUTEIBHO APYyTra cO
CKOPOCTSAMH Vyeim M Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpEJIE
paBHa 340 m/c. [Ipoananu3upyiite 3a1a9y ¥ ONPEIACITUTE

36 OIIK-1.V.1
OTHOCHUTEJIbHOE N3MEHEHHE YacTOTHI 3BYyKa 3a cueT 3dekra omnepa.
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyen = 40
m/c, v,y = 60 M/c.
37 Chopmymupyiite npuaImn [ oirexsca. OIIK-1.3.1
38 Urto Ha3bIBaeTcst HHTEpQepeHIuet BOIH? OIIK-1.3.1
39 Urto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenute npumep crosiueit OIK-1.V 1
BOJIHBI.
Cemectp 2
40 UTo M3yyaeT 3JIeKTpocTaTuKa? OIIK-1.3.1
41 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIIK-1.3.1
42 Kak u3menurcs cusna B3auMoIeHCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananusupyiite, Kakyro paboTy CoOBepIIaeT JIEKTPOCTATUIECKOE
43 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.V.1
BOKDPYT HETO.
44 Kaxk B3auMHO OpHUEHTHPOBAHBI CUJIOBBIE IMHUM U SKBUIIOTEHIIMAIbHBIC OIK-13.1
MTOBEPXHOCTH?
45 UTto Ha3bIBaeTCs AIEKTPUUECKUM AUIIOIEM? OIIK-1.3.1
46 Kaxkue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-1.3.1
47 OOBscHHUTE pa3nuure MEXIY MOJISIPHBIMU M HENOJSPHBIMU OMK-1.V 1
JINDJIEKTPUKAMHU.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] 1OJKEH HaAXOJUTHCS Ha
48 00KJIa/IKax KOHJEHCAaTOopa, 4YTOOkI PH pa3HOCTH moTeHmanos Mmexay | OIIK-1.V.1
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
49 JlaliTe onpeneneHune 3JIeKTPUIECKOro TOKa. OIIK-1.3.1
50 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-1.3.1
51 Kax n3amMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
59 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
53 Jalite onpeneneHrue MarHUTHOW MHIYKLIAH. OIIK-1.3.1
54 Kakum 00pa3oM ompeensercsi HanpasieHue CHiibl Amnepa? OIIK-1.3.1
55 Chopmymnupyiite 3akoH brno-Caapa-Jlamnaca. OIIK-1.3.1
Paccuuraiite, yemy paBHa BeJIMYMHA MAarHUTHOTO TOJIsI B LIEHTPE
56 OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOI'O COJIEHOU/A, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
37 CEpJEYHHUK C MpoHHULIaeMocThio L = 100, eciu 1o HeMy IPOXOIUT TOK
cuioi 2 A.
Paccumnraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI OIIK-1.V.1
58 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €T0 OCU
nMeno Benmuuuny 1 mTo.
Ornpenenure, Kako# 3apsi HECET dJIEMEHTapHAsl YacTUIA, €CJIA OHa, OIIK-1.VY.1
59 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIUEH 0.5
T, ucnsiTeiBaeT neiictBue cuisl Jlopenna sennuunoi 0.16 nH.
60 B dem cocTouT siBJIeHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
61 [Ipoananuzupyiite Bennuuny 9/1C, Bo3HuKaromyo B Konblie, kotopoe | OIIK-1.V.1




BBIHOCAT M3 MOJIS 32 BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM
10 cm HaxonuTCs B MarHuTHOM nose ¢ uaaykuuen 50 mTin. OTBeT
3anuimTe B MB.

62 Jlalite onpeneneHus [uaMarHeTUKaM U TapaMarHEeTHKAM. OIIK-1.3.1

63 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1

64 UTO Ha3BIBAIOT KOSPIUTUBHON CUIION? OIIK-1.3.1
Omnpenenure, Kakas SHEPTUs 3aKII0UYE€HA B KaTYIIKE HHIYKTUBHOCTBIO

65 . . OIIK-1.V.1
100 MI's ¢ Tokom cwmtoit 0.2 A. OTBeT maiite B MJx.

66 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHON BOJIHE BEKTOPHI

67 HaIPSHKEHHOCTHU AJIEKTPUYECKOTO T0JIs1, MArHUTHOW UHAYKUIHUHA U OIIK-1.3.1
CKOPOCTH BOJIHBI?

68 CdopmynupyiiTe 3aK0H OTpaKEHUS CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, T1Ie CBET IBIKETCS ObICTpee — B anmase (n = 2.42)

69 i B Boze (n = 1.33). Bo ckounbko pa3 pasnnuatorcs ckopoctu ceera B | OINIK-1.Y.1
JIAHHBIX cpenax’?

70 Urto Ha3bIBalOT HHTEp(hEepeHueii ceera’? OIIK-1.3.1

71 OnumuTe, B 4eM pa3indne MEXILY reOMETPUUYECKON 1 ONTUYECKOM OMK-1.V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.

7 Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseanre npumepsl OIK-13.1
HAOJIO/ICHUS] UCTICPCHHL. "
[Tpoananu3upyite, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO

73 HaOM01aTh Ha MU(GPAKIIMOHHON pelieTke, eciu oHa umeet 500 OIK-1.Y 1
MITPUXOB HA MUJUTUMETP U €€ 00TyJaroT CBETOM C JITTUHOM BOJIHBI S00 T
HM.

74 Uemy paBHA pa3HOCTH (pa3 ABYX CBETOBBIX BOJIH, IPU KOTOPOM OIK-13.1
Ha0JII0/1aeTCs] MUHUMYM MHTEHCHUBHOCTH?

[linockonoisipu30BaHHBIN CBET MA1A€T HA aHAIU3ATOp TaK, 4TO

75 MJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrodl 30° ¢ MIIOCKOCThIO OMK-1.Y 1
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yKa3aHHOM ciiy4ae?

Cemectp 3

76 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
Bo ckonbko pa3z U3MEHUTCS MOTOK YHEPTUX OT HUTH HaKaJIUBaHUS

77 JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET, OIIK-1.V.1
ormpasichk Ha 3akoH Ctedana-bonbiimana.

Pacnonoskure cienyromiye CeKTpaabHbIe KJIACChl 3B€3]] B MOPSAKE
BO3pacTaHus a0COIIOTHOM TEMIIEPATYPHI:
A — Oenble 3Be315I,

78 | O owenmie, OINK-1.Y.1

M — kpacHble,

O —romy0Osbie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyuYeHUsI aOCONIOTHO YEPHOTO Tea.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

79 UYro HaspiBaeTcst BHENTHUM (HoTodPdexkTom? OI1K-1.3.1
OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO

80 OIIK-1.3.1
U3JTy4CHHUS.

OO0BsicHuTe, KaK 3HEeprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.

81 . OIIK-1.3.1
OOGocHyiiTe Ball OTBET.

g2 OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojen ToMCOHa. OINK-13.1

Kakne ocHOBHBIE HENOCTATKUA TAaHHOW MOIEIIN?




ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil JJIMHbBI

83 BOJIHBI U3JTy4€HUE MOXKET HUCITYCTUTh JaHHBINA aToM? OOO0CHYITE Balll OIIK-1.V.1
OTBET, UCIOJIB3YS nocTynatel bopa.

84 B uem cocTout runotesa ae bpoiinsa? OIIK-1.3.1
OO0®bsicHUTE, TPU KaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT

85 BOJIHOBBIE cBOMCTBA. [IpuBenuTe npuMepsl, OATBEPK IAIOIIKE OIIK-1.3.1
BOJIHOBBIE CBOICTBA YaCTHII.
Byner i nposiBIATE BOJTHOBBIE CBOWCTBA (hYyTOONBHBIN MY MTpH

86 MOMNaJIaHuK B BOPOTa MMPUHOMN 7 M, eciii macca Msiua 400 1., a OIIK-1.V.1
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

87 KaxoB (hu3mvecknii CMbICT BOTHOBON QyHKIIUN? OIIK-1.3.1
B uem oTinune cTaliMOHApHOTO M HECTALIMOHAPHOTO YPaBHEHHUS

88 w OIIK-1.3.1
[Ipénunrepa?
CpaBHuTe JMHY BOJHBI ¢ bpoins nis mapuka maccoit m,, = 0,2t 1

&9 npoToHa Maccoii m, = 1.67*10" kr, umeromux ofuHaKoBbie ckopoctd | OIK-1.Y.1
V.
Kakum 00pa3oM sHeprus «HyJaeBbIX KoJeOaHHi» KBAaHTOBOTO

90 FapMOHUYECKOTO OCHUJIISATOPA CBA3aHA C COOTHOLICHUEM OIIK-1.V.1
HeonpeneneHHocTei [ elizendepra?
[TocuuTaiite, CKONBKO JIEKTPOHOB MOXKET HaXOIUTHCS B OCHOBHOM

91 OIIK-1.V.1
COCTOSIHMH B aTOME.
[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM

92 3aroJIHeHa BHEHIHAA 2p-000104Ka. ATOM KaKOTo BEIIECTBA UMEET OIIK-1.V.1
TaKyI0 JIEKTPOHHYIO KOH(HUTyparuio?

93 Kakum MokeT OBbITh CIIMH YaCTHII, KOTOPbIE OMUCHIBAIOTCS OIMK-13.1
craructuko ®epmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII. o

94 OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0JIHEHHUS COCTOSTHUN OIK-13.1
KBAaHTOBOM CHCTEMBI (DepMHUOHAMHU U OO30HAMM. o

95 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIYy4YEHHUS. OIIK-1.V.1

96 OnwumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaust E2 = -5

97 OIIK-1.V.1
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.

08 Yemy paBHa MOJIsIpHAs TEINIOEMKOCTb TBEP/IOTO Tella, COrNIACHO OIMK-13.1
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

99 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela OIK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

100 Kaxkas gactuna HaszpiBaercs pornonom? KakuM KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHUCHIBAIOTCS (YOHOHBI?

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

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBiICHBI B Tabmuie 17.
Ta6mmia 17 — [lepederp Tem aiig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI

Ne i/t

‘ [TpumMepHbIil IepeyeHb TeM I KypCOBOT'O IPOSKTHPOBAHHUS/BBITIOITHEHUS ‘




KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

Bonpocel s mpoBeneHUsT 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
MHMKATOpa
Cemectp 1
Kakas Oyzner TpaeKkTOpHsl y 4aCTHLIbI, ABHKYLIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYUHE YCKOPEHUEM?
1 1) [psimast muHUS OIIK-1.V.1
2) JIunus ¢ neperndbom
3) ITapaGona
4) OKpYXHOCTh
Omnpenenure, Kakas U3 NPEACTaBICHHBIX (PU3MUECKUX BEIUYHH UMEET
€IMHUILY U3MEPEHMs, COBMAJAIOIIYIO C €AMHULICH N3MepEeHUs CUITbI?
2 1) HWmmynse OTIK-1.3.1
2) VYckopenue
3) Bec
4) VYrioBas CKOPOCTh
IIpoananu3upynTe, KaKoOi OTBET ABJISICTCS IIPABUIBHBIM HA BOIIPOC:
«YeMy paBHa CyMMa BHYTPEHHUX CHUJI, IEHCTBYIOIIUX MEXKAY TEIaMU
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»
3 1) V3MeHeHuIo SHEPTUU CUCTEMBI OIK-1.Y.1
2) Hymo
3) H3meHeHMIO UMIIYyJIbCa CUCTEMBI
4) VYckopeHUIO IEHTPa MacC CUCTEMBbI
VYKkaxkure BEpHYIO 3alIUCh YPABHEHUS IMHAMHMKH BpPAIATEIbHOTO
JIBYKEHUS.
4 |1 M=Jo OIlK-1.3.1
2) e=M/I
3) M=L*w2
4) L =r*p*sina
VYkaxure, yeMy paBeH MOMEHT HHEPLUU TOHKOTo o0pyda Maccoit m u
paauyca r.
5 1) J=m**12 OIIK-1.3.1
2) I =m*r/2
3) I =m**/3
4) I =m*r*
BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »
6 OIIK-1.3.1
1) daxkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS
2) CyiecTBOBaHUE UHEPLUAIBHBIX CUCTEM OTCYETA




3) ®axkr cymiecTBOBaHUS HEMHEPLUHUAIBHBIX CUCTEM OTCUYETA
4) ®akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

Paccuuraiite Benu4nuHy MOJYJIsI MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOH OMKMCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
n/4) cm

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

OIIK-1.V.1

Bribepure Gpopmyity, onpeaensionyo BeIMIuny (Ha3oBoi ckopocTu
BOJIHBI.

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

OIIK-1.3.1

PaccuuTaiire, uemy paBHa paboTa KOHCEPBATUBHON CHJIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlpomoprmoHanbHa TPUPATICHUIO KHHETHIECKON SHEPTUH
3) Pasna nymo

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-1.3.1

10

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

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuna

OIIK-1.3.1

11

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

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM NPSAMOJIMHENHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-1.3.1

12

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

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

13

Kax Be1yncCisi€TCI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

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

OIIK-1.3.1




3) J=2*m*"/5
4) J= m*r’

14

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

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

OIIK-1.V.1

15

HaiinuTe oTHOIIEHHE TpOM3BECHHBIX paboT (A1/A2), ecnu 1Ba AMCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBarot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-1.V.1

16

Kaxoii yuéHslii co3zfan crnenuanbHylo Teoputo oTHocuTensHocT (CTO)?

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

OIIK-1.3.1

17

Bri6epute ypaBHeHHe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHMUsI.

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

4) x= 0,05arctg(2t0’5)

OIIK-1.3.1

18

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

1) ®>> w0
2) >0
3) o=l
4) o <<wl

OIIK-1.3.1

19

BriGepure, kakast pusnueckas BeTUUUHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COIVIACHO BTOPOMY 3akoHy HproTOHA.

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

20

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

1) 3amkHyTOM
2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CcyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

OIIK-1.3.1




4) HeszamknyToit

21

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHBIX CHII PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TEINa.

1) Bs3skoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

22

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO MA/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJI, paBHOU paauycy 3emun? Benuuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IPUHATH PaBHOH 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

23

[Ipoananu3upyiiTe, KaKk U3MEHUTCS TIEPUOJI KoneOaHuit
MaTeMaTHYeCKOro MasiTHUKA, €CIIH JUIMHY €T0 M0/IBECA YBEJINYUTH B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasza?

1) VYBenuuurtcs B 3 paza
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 paza
4) VYwmenblinTcs B 4 paza

OIIK-1.V.1

Cemectp 2

24

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJSAT JIEKTPUUECKUN TOK.

1) IIpoBonHuKH

2) IlonmynpoBOoIHUKH
3) Ilmaruna

4) JIudIeKTpuKu

OIIK-1.3.1

25

Kaxk HampaBieHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
ANIEKTPOCTATHUECKOTO TOJIs, CO3AAaHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuuBaroOTCsi BOKpPYT 3apsijia

2) Kzapany

3) 3akpyuuBaroTCs BOKPYT 3apsija [0 YaCOBOW CTPEIIKE

4) 3aKkpy4MBarOTCS BOKPYT 3apsija MPOTUB YAaCOBOW CTPEIKU

OIIK-1.3.1

26

MookeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
00JIbIIIE DIIEMEHTAPHOTO 3apsiaa?

1) Moxer

2) Her, HE MOXET

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

OIIK-1.3.1

27

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MO ?

1) IloreHuuManbHOW dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uilu

OIIK-1.3.1




OTHOILIEHUIO IIOTEHIUAIILHOM S3HEPIUU K 3apsAny

2) PaGore cui noss 1o nepeMereHNIo eTMHIYHOTO OJI0KHUTEIHLHOTO
3apsijia U3 JaHHOW TOYKH I0JIs1 B 0ECKOHEUYHOCTh

3) Cune, aeiicTByIOLIEH HA 3apsi/l, IOMEIICHHbIN B JaHHYIO TOUKY IOJIS

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

28

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

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

OIIK-1.3.1

29

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUUECKOTO TTOJIS.

1) Ilorenuuman

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsan

OIIK-1.3.1

30

OrneHuTe, KaKk 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTb IIPOBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAIOB
3) IlponopuuoHaabHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

31

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpasi UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HampsoxkeHHOCTH
2) IIpoBoammocTh
3) DAC

4) ComnpoTHBICHUE

OIIK-1.3.1

32

Kaxk Ha3pIBaeTCs BeIMYMHA HAPSHKEHHOCTH TIOJIA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercs B HyJb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cuoi

3) Tonspuzarueit

4) MarsuToaBMXKYyIIEH CUIION

OIIK-1.3.1

33

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

1) OxpyXHOCTBH
2) Ilpsmas
3) Osanownn

OIIK-1.V.1




4) Dnmunc

34

B kakux CAMHUIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-1.3.1

35

VYcTaHOBHUTE COOTBETCTBUE MEXK]ly MaTEpHUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

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

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2)10"° -10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.1

36

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

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

37

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

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

4) 1/16

OIIK-1.V.1

38

VYkaxxuTe sIBICHHE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?

1) OrubaHue BOJIHAMH MPETIATCTBUI

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

3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIBHOTO HAIPABJICHUS
pacrpocTpaHeHus MPU NMEPEXOAE U3 OAHOU CPEeABbl B IPYTyIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

39

[Tpoananu3upyiite, KakKuM JTOJIKEH OBITh YTOJI IaIEHUs] CBETOBOTO JIy4a,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT C MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.V.1

40

IL]IH O6’b$ICHeHI/I$I KaKoOT'O ABJICHUSA MOXKET 6BITI> HCIIOJIb30BAaH NPUHIUIL
I'toiirenca-®penens?

1) KorepeHTtHOCTB

2) Judpakuus
3) Ilonspusauus

OIIK-1.3.1




4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

41

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
mudpakuuoHHas pemerka coaepxut 200 mTpUxoB HA MUIUTUMETP.

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

OIIK-1.V.1

42

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

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

4 0

OIIK-1.V.1

43

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHIIOBBIX JTMHHMA
MAaTrHUTHOTO TOJIs?

1) CunoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHIUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUUYECKUX 3apsaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax

4) MarHuTHbI€ CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax

OIIK-1.3.1

44

Paccuuraiite nokasarens MPEJIOMIICHUS BEIIECTBA, €CIIM CKOPOCTh CBETa
IIPU [IEPEXOAE JIy4ya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIIHUIIAChH
Ha 20%.

) 1.2
2) 125
3) 0.2
4y 22

OIIK-1.V.1

45

Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHasn3zaropa. IIpu npoxokKaeHn CKpELEHHBIX MOJISIpU3aTopa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

46

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

1) VYBenuuurcs B 2 paza
2) VYBemuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

OIIK-1.¥.1




Cemectp 3

YKa)KI/ITe, KaKo€ TeJIO SIBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE

47 OIIK-1.3.1
2) Ortpaxaet Bce majaroliee Ha HETO U3JTyYCHHE
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE
4) Wznyd4aeT B BUAMMOM JHANa30HE
VY KaKkoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?
48 | 1) Ilpospauroro OTK-1.3.1
2) 3epkaabHOTO
3) MaroBoro
4) YepHoro
Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPTeTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?
49 | 1) ®opmyna Pepmu-/lupaka OIIK-1.3.1
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka
4) ®opmyna Panes-Jxunca
Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?
50 1) Anbda-, 6era-, raMMa-U3ITydeHUS OIK-13.1
2) TermoBoe u3yueHUe e
3) JIazepHoe n3nyueHne B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE
VYKaxuTe 3aK0H, KOTOPBIH OnpeaessieT NoJ0KEeHUEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOM TemmepaType.
> 1) 3akon Credana-bonpimana OIK-1.3.1
2) IlepBeriii 3akoH BrHa
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxute Gopmyiy, OnpeAessionyio SHEPTUI0 CBETOBOTO KBAaHTa!
1) E=(m*c)2
52 2) E=h*c OIIK-1.3.1
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiiTe, Kak U3MEHSETCS CUJIa TOKA HACBIIICHUS MPU
dotorddekre B ciaydae yMEHBIIICHHS] CBETOBOTO IMOTOKA 1A IAIOIIETO
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
53 OIIK-1.V.1
1) Ymenbimaercst
2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS
3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIACTCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS
[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOM IHEPTUEH
54 | hOTORNEKTPOHOB, €CIIH, HE MEHSISI YaCTOTHI MAAI0NIETO CBETa, OIIK-1.Y.1

YBEJIMYHUTH €10 MHTEHCUBHOCTH B 2 pa3a?




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

4) YBenmuuutcs B 2 pasza

55

Kakum 00pa3oM 3aBUCHT paboTa BBIXOAA JIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaIal0IIero cBera?

1) IlpsMo nponopIuoHaIbHO YacTOTE

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopuuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-1.3.1

56

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

1) ®orosddext Bo3MoKeH, eciii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He Oyner

3) dororddekxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTH K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH ¢ BepOSITHOCTHIO p ~ 0.5

OIIK-1.V.1

57

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

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

58

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

1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUH UATNa30H U TaMMa-N3y4eHUe

OIIK-1.V.1
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Kakum 00pa3om umiynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopIHoHaIeH KBaApaTy JJIMHbBI BOJHBI

3) Hmmynbc 0o6paTHO MPOTOPIIMOHATICH IJTHHE BOJTHBI

4) Hmnynsc npsMo NponopLUOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1
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B kaxoif 0651acTH CrieKTpa 3JIEKTPOMArHUTHOTO U3ITyUEHUSI UMITYJIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

OIIK-1.3.1




1) UadpaxpacHoe uznyueHue
2) TeparepLoBoe U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PaprousnydyeHue
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MTOTOKA ()OTOHOB H
UX SHEPrun

2) CBeT MOXKET U3JIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HOPLUSAMH — KBAHTAMHU

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

4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI U UMITYJIbC
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VYKaxuTe, B UeEM 3aKII0YaeTCs CMBICII IEPBOro nocrynara bopa:

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

2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSTHUM paBHA SHEPTHUH
M3JTy4aeMOT0 WJIHU MOIJIONIAeMOro KBaHTa CBETa

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

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB
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Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYY€HHUIO U TIOTIIOUICHUIO
SHEPTUU: «ATOMBI MOTYT...»

1) [Tornmomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUU

2) M3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

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

4) N3ny4dats 1100y10 NOPIUIO SHEPTUH, A TIOTJIONIATh JIMIITb HEKOTOPBIN
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VYkaxure, K KAKOMY IHANa30HY U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbmepa B atTome BOAOpOAA.

1) TemnoBoe U3NIy4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma u3ayueHue

4) Buaumblii cBeT

OIIK-1.3.1
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[Mpoananu3upyiiTe, KaKk M3MEHUIACHh SHEPTHUs ATOMa BOJOPOA MPU
M3ITy4eHIH UM QOTOHA C JUIMHOM BOJHEL A = 4.86%107 M.

1) VYBenuumnach Ha 4.86 5B
2) VYwMenbmunach Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennumnach Ha 9.72 5B
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VYkaxure, B U€M 3aKJII0YAETCA runore3a ae bponmns:

1) JItoOble MUKPOYACTHIIBI HAPSILy ¢ KOPIYCKYJISIPHBIMHU 00J1a/1al0T

OIIK-1.3.1




BOJIHOBBIMH CBOWCTBaMU

2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIIEKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAllHOHAPHBIX COCTOSHUSAX, ONPEIEIIEeMbIX HAOOPOM
YEeThIPEX KBAHTOBBIX YK CEI

3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33/1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOYACTHULIBI

4) DHeprus UCIyCKaeTCs U TOTJIONMIAeTCs HEe HETIPEPHIBHO, a
OTJIeJIbHBIMU KBaHTaMU
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Bribepute yrBepkaeHue, Hauboliee MpaBUIbHO COOTBETCTBYIOIIEE
rurnorese ae bpoins:

1) Mukpo4acTHIIBI MOTYT IIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHIT
3) VY xaxmaoil 4acTUIIBI CYIIECTBYET aHTUYACTHIIA

4) Slnpo aToMa COCTOUT M3 KBapKOB

OIIK-1.3.1
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Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis U1 SJIEKTPOHA, ABUXKYILET0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca aiiekTpoHa m, = 9,1%¥10™" kr, 3apsin
3neKTpoHa g = —1,6¥107"° Ko,

1) 1.6 Mkm
2) 2.6m

3) 201 am
4) 3.6 MKkm
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YKaKUTEe KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOXKET IPHHUMATh
MAarHMuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOrO uucia [?

1)2/+1
2)3/+1
3Hi-1;
4)1
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YKa}KI/ITe, YTO ONpCACILACT INNIaBHOC KBAHTOBOC YHCJIO 1.

1) DHepreTuyeckre ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMIIyJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1
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yKa)KI/ITe, 4To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHUYECKUIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEPruIo CTAIMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) Bennunny MOMeHTa UMITYJIbCA IEKTPOHA B 33JaHHOM HaIpaBICHUN
4) DHepreTnyecKre YpOBHH AJICKTPOHA B aTOME
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B gectp xoro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTUU aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1)D#inmTeitna u ge Xaaca
2) llltapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1
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Kax Ha3pIBaIOT JTMHUH B CIICKTPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI ITaJarouicro cBera?

1) OpanrkeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CToKCOBBIMU CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITyTHUKAMU
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[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYyHKIIUH.

1) BonHoBas ¢pyHKIMS NpONOPIHOHATIbHA SHEPTUN YACTHUIIbI

2) IlpousBeneHue BOJTHOBOW (PYHKIIMU HA KOMILJIEKCHO-COTIPSDKEHHOE
BBIp@YKEHHE PABHO IJIOTHOCTH BEPOSTHOCTU OOHAPYKEHHSI YACTHIIBL.

3) BonnoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JJTMHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIHS IPEACTABIAECT COO0M KHHEMAaTUIECKUM 3aKOH
JBKEHUS MUKPOUYACTHUIIEI X = X(t) B HESIBHOU (hopme.

OIIK-1.3.1
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Bribepure BepHY0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
[eiizenbepra:

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

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

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpuYeCcKH HEHUTpaJbHBIE YaCTHIIBI.

3) Bce yacTuIlbl ¢ MOIYyHIETbIM CITMHOM.

4) DAeKTpUYEecKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1
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Kaxk nHa3biBaeTcst TBEp10€ TENO, y KOTOPOTO BaJICHTHAS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — IMOJTHOCTBIO CBOOOIHA, a IIUPUHA
3aMnpeIleHHON 30HbI BEJIMKA N0 CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUOKECHUA?

1) IIpoBomHuk

2) JusnexTpuk

3) IlomympoBogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

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

OIIK-1.3.1
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Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) BozOyxneHHOE COCTOSIHUE
2) MeracTtabUILHOE COCTOSIHUE
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3) OCHOBHOE COCTOSTHUE
4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercs TyHHENbHBIN YD dexT?

1) B BOIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
MEPUONYECKOM NIOTEHLIAIE

2) B xopnycKkyJIIpHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU

80 IPOXOKACHUHU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1

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

4) B npoxoaeHUH MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,

Koraa S9HEpPruAa 4aCTulibl MCHBIIIC BBICOTEI 3TOI'O 6apbepa

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

81 1) DnekTpoHbI OIIK-1.3.1
2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 Mexanuka. Konebanus u BorHbl. MonekymsipHas Gusuka.

2 DnekrpuyecTtBo. MarnerusMm. BonHoBas onrtuka.

3 KsanToBas ontuka. KBantoBas ¢usuka. CraTuctudeckast Gu3mka.

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPhI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTanbl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIOIIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
ryboKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEeHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJAOB HAYYHOTO TIIO3HAHUSA, HOBEHIINX
JTOCTHKEHUIN HaydHOW MBICIH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOHHYIO (PyHKIMU. JIEKIMs pacKphIBaeT MOHATHIHBIN anmapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MTOKAa3bIBAET B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YYaIONIUMUCS JICKIIMOHHOTO MaTepHaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHMI, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIEM;




— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIJICHHS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TIONy4YeHHE 3HAaHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIINE TOJIBL;

— HAYYUTHCS METOJMYCCKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIABHBIC MBICTH M
MOJIOKCHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  Pa3IUYHBIX
bopmynupoBKax);

—  TIOJy4YeHHE TOYHOTO TOHMMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMECl CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICIIbHBIX TEMATHK I10 JTUCIUTIINHE.

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

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuzanuu y4eOHOTO
mporecca, 3aKIII0YaronIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHMi C IIeJbI0 YCBOCHMSI HAYyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OTIBITA TBOPUECKON JAESITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU ESATEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYAIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHHue, yriayOJleHHue, pacIiupeHre M JAeTaiu3alus 3HAHWNA MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

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

— OBIIAQJICHHE HOBBIMM METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUI;

— obecrniedeHne parMOHAIBHOTO COYETAaHUsI KOJUICKTUBHOW W WHAMBUIAyaTbHOU (HOpM
00yJeHwusI.

TpeGoBanust kK MPOBEJACHUIO NPAKTUYECKUX 3aHATUN

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUECKMMHU BOIPOCAMHM, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BHJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Meroauueckne yKka3zaHHS 110 IPOBEICHHUIO TPAKTUYECKUX 3aHATUH TPUBEICHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC!

1. Mexanuka. KoneGanus u BonHsl. Tepmoannamuka. Coopuuk 3amau //U.U. Kosanenko,
E.H. Kotnukos, H.II. JlaBpoBckas, FO.A. Hosukosa, B.K. Ilpununko, E.B. Pyrtskos, FO.H.
Hapes. CII6I'YAIL 2018.67 c.

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xomnoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIL2019. 78 c.

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



11.3. Meronuueckue ykasaHHus JUIs OOYYaIOIIMXCSl IO BBIOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOPHBIX paboT OOy4aromMHCs [OJDKeH YIrIyOuTh u
3aKpeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BeimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pelleHre CIEeIYIONUX OCHOBHBIX 3a7a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIUILTUHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3alUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JCKIHSIX;

—  TIOJydeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUTHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIpli CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOJHUTH OMNpeesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHylo paOoTy IUITAHUPYETCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHM, 1 OJTHO Ha 3almUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauvane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpPyeTCs B ClIELUaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nmaGopaTtopuio CTyIeHTBI IOJDKEH NPUXOIUTH MOATOTOBICHHBIMU K Ha3HA4YCHHOM
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI M TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonsATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCcie JIOMyCcKa, MOJy4YeHHOTO 1ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, UTO CTYACHT TOHUMAET:

— Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIICIOBAT;

— Kakas LeJb epe/l HUM MOCTaBIICHA;

— KakuM# MpUOOpaMH U KaK BeIyTCs] U3MEPEHUS;

—  Kak CJIEeAyeT NPOBOJUTH SKCIIEPUMEHT.

[TonydeHHbIH 1oMycKk K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalie.

B mpomecce BbImonHeHUs J1a0OpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYIEHTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIlivs, WHHIIMAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIig U WHUIMAIbI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH MW Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOIEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIAIlloM MOYKHO
JIIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHNE UX B
KOHIIE 3aHSTHUS HAUYHUCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb




JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpPaTHOCTD JIy4Ile HPOSIBUTH
pu opOpMJICHUU OTUYETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKO 00SI3aTEILHO AETCsl Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAanmMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMKMCH CTyeHTa B IPOTOKOJIE
0603HaqaeT, YTO OH OTBCYACT 3a BCC HpOBCI{CHHLIe I/I3MepeHI/IH, a IIOAIIHUCH HpCHO,Z[aBaTeJIH
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBIMIOJHIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
HOHy‘{eHBI HNMCHHO TEM CTyI[eHTOM, KOTOpBIﬁ COCTaBUJI HpOTOKOH.

[To pesynbraTam, 3aMKCUPOBAHHBIM B MPOTOKOJIC M3MEPEHUH, CTYACHT J0Ma IHUIIET
OTYECT U 3auiIacT €ro Ha CJICI[YIOH_IGM 3aHATHUUA. HpI/I 3alIUTEC OTUCTa MOFYT GBITI: 3aaHbI
T00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS WM 10 TMOJYYCHHBIM pe3yjibTaTaM. 3a
NPUHATBHIA OTYET MPEToiaBaTeNb BHICTABISIET CTYACHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil pabOoTHI.

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

Ona cdopmynupoBaHa B ONHUCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.
2. Omnwucanue 1a00paTOPHOI YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUYECKUX XAPAKTEPUCTHUK, [IEPEHECEHHON U3 IIPOTOKOJIA U3MEPECHUIA.

3. PaGouwne hopMyIIbI.

PabGounMu Ha3BIBAIOTCS TOJNBKO TE€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UcCienyeMblX BenudyuH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJICAyCT ONpCACINTh, ClipaBa - TO, YTO U3MCPATIOCH B pa60Te WIN U3BeCcTHO. Bee IMPUBCACHHBIC
(GhOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYXKHO.
@opmynbl IS BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3eiie TOXKE HE MPUBOISTCS.

4. Pe3ynbTaThl ©3MEPEHUN U BBIYUCIICHU.

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

5. Tlpumepsl BBIUMCIEHUN.

B sTOM paznene otdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUHN IO
Kax1oil 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 U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrlumnciieHne TOrPEITHOCTEH.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHbIe MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuu



aBTOPHI MOCTAPAJINCh OCTaBUTh JIMIIb CAMOE BAXKHOE IO 3TOW TeME U H3JIOKUTh MaTrepHaj Mo
BO3MOKHOCTH IIPOCTO.
7. T'paduku u pUCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCA Ha OTAENBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUTUMETPOBOM Oymare. Ha kaxmolt ocn HOIDKHO OBITH 0003HAYEHO, KakKas
BeJIMYMHA M B KaKuWX €AMHHUIIAX BJOJIb Hee OTKJIajbpiBaeTcs. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITE 3HAYEHUS MOIHCHIBATH
Ha ocsx He cienyer. Ha rpaduk ob6s3arenbHO HaHOCATCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIOMas uX JUHUSA. OKOJIO OJHOW WM HECKOJBKMX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OkoHuaTeIbHBIEC PE3yIbTATHI, HX 00CYXK/ICHHUE, BHIBOIBI.

B »TOoM pa3zmene ordyeTa HYKHO TOJBECTH HWTOT TpojeiaaHHOW paboTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU INOTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTEIbHO HY>KHO CPAaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

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

Ecnu B pabote 3HaueHUs] OMHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCIOOIYCTUMBIC
pPacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBI0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBOI TOMKEH COOTBETCTBOBATH 1I€NTM PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

OtyeT 1o J1abopatopHOi paboTe MOHKEH BBHIMOIHATHCS Ha Juctax Gopmara A4. 3ammcu
HAa JINCTaX BEIYTCS TOJBKO, C OJHOU CTOpOHHKL. [0 KkpasM nrucTa JomKHA OBITh OCTAaBIIEHA PaMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamMke B BepXHEM TIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMED CTPaHUIBL.
[TponymepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTHI OTYETa, HauWHas ¢ TpeTbero. [lepBuiil nmuct —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

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

TurynbHbIH MHCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKW WJIM HarleuyaTaH Ha MPUHTEpE.
DJIEKTPOHHAs BEPCUS TUTYJIBLHOTO JINCTa HaxoauTcs Ha caite ['Y Alla.

MeTonuveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:




1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM
//M.N. Kosanenko, H.I1. JlaBpoBckasi, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, /I.E.
[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL 2014. 132 c.

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

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

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

5. KsanroBas ¢usuka. Jlaboparopuslii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. Kpekrynosa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, /[.A. ITonos, B.K. [Ipununko, I'.B. Tepewmenko, KO.H. I{apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronuueckue yka3aHus IJisi 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBITOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpa3Hoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpuOJ OOydYeHHs, TOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJarouuxcs, sIBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCUMIUIMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS MO KaJleHAApHOMY yueOHOMY Tpaduky.
Cpoku KOHTPOJBHBIX MEPONPUATUN U CPOKH MOJBEICHHS UTOTOB OTOOpa)karoTcsi B paboumx
yuyeOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC
MEpPOIIPUATHS, IPETYCMOTPEHHBIE HA JAHHBIM CEMECTP, IIOCJIE YEro MPENoAaBaTeNlb NPOCTABISAET
OaJuIbHBIC OLIEHKU, HAOpaHHBIE CTYIEHTAMHU IO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK;, 3alluTa J1a0opaTOpHBIX padoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAHUM, 00OydaroUxcst MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusi. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 332 HEro CTYACHT IOJIy4YMJI OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllydyae MPOIyCKa OO0YyYaromuMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,



HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBJIETBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIbHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYHIECTBIATHCS Ha
VHAMBUAYaAJIbHBIX KOHCYJIbTALUAX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
NPOMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUITMHE.

B Teuenme cemectpa s gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He00X0IMMO c1aTh He MeHee 75% 1ab0opaToOpHbBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«yAOBIIETBOPUTEIbHO». B cilyuae HEBBIMOIHEHHS BBIIIEU3IOKEHHOTO CTYJAEHT, MPU YCIEITHOM
IPOXOXACHUN IPOMEKYTOUHOM aTTECTALlMM, HE MOJKET IOJIYyYUTh ATTECTALIMOHHYIO OLIEHKY
BBIIIIE «YAOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI OOYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTECTALUH.

ITpomexxyrounass  arrectauust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHME
IPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENIBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NMPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEILHOY.

DK3aMeH MOXET MPOXOJIUTh B BHUJIE YCTHOIO OIpOca WU TecTHpoBaHHs. OCHOBaHHEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE IPOX0XKICHUE 00y4atoIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00ydaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOEHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalITUBHOCTD ITPAKTUYECKOIO HABBIKA.

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

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

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

OCHOBHBIMM OpPHEHTHpPAaMHM IIPH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALIMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHW M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHbIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacipeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHUS pabOoTBhI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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