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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

24.05.01 ITpoekTHpoBaHHe, MPOU3BOACTBO H YKCILTyaTallis PakeT H PaKeTHO-KOCMHYeCKHX KOMIIEKCOB
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadenpa 04 ®PU3UKA

ViBanoBa Haranbsi AnekcaH/IpoBHa, CTapLLUMii Mpero/aBare/ib

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel 04 ®U3UKA

3aBegytomuii Kadezapoii ®epopos [.J1., A.¢.-M.H., Ipod.
ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A1 PAKETOCTPOEHHUE

3aBeyroiiuii kadenpoit bopozsaBkus B.A., A.T.H., ipog.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
PU3NKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB
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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — croco6HOCTh MPUMEHSITh eCTeCTBeHHOHAyUHbIe U 00IIerH)KeHepHbIe 3HAHHsI, METO/[bl MATEMATUYECKOT0 aHA/M3a U MOJIe/IUPOBaHHUS,
TEOPETUYECKOI'0 U SKCTIePUMEHTA/IbHOI'0 MCC/IeJOBaHUA /1 pellieHus MH)XXeHEePHbIX 3a/a4 l'[pOdJECCI/IOHa}'IbHOI‘/II AedATe/TbHOCTU

OI1K-5 — crioco6HoCTh pa3pabarsiBaTe GH3HUeCKHe U MaTeMaTHUeCKre MO/ UCCIeAyeMbIX MPOL{ECCOB, SIB/IEHNH 1 0OBEKTOB, OTHOCSILUXCS
K npo(hecCHOHALHON Cepe /1esTeIbHOCTH JI pellieHNs] MH)KEHEPHBIX 3a/1au

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE C/Ie/[YIOIIUX Pe3y/bTaToB 00pa3oBaHuUs:
OIIK-1

3HAHUA:

Ha yPOBHe IIpe/|CTaB/IeHUIL:

+ 061elt hr3MuecKoit KapTHHBI OKPY)KAOILero MHUpa Kak CHCTeMbI B3aUMOCBSI3aHHBIX ()M3UUECKUX SIB/IEHNH, Pa3/IMYHbIX (OPM ABIDKEHHs
Marepuu

* pomu U3MKM KaK (yHAaMeHTa Ajs M3yYeHWs [JUCLMIUIMH TNPO(eCcCHOHANbHOTO LMK/IA, KaK OCHOBY JUIsi Bblfie/IeHUs B CBOed
rpodeCCHOHANBHOM /iesTeNTbHOCTH (PU3NUECKHX SIBMIEHH U TIPOLIECCOB, OMPE/eISIOIMX IIPUHLIUIBI PAbOThI Pa3/IMUHbIX TEXHUYECKHX YCTPOICTB

* B3aUMOCBSI31 TEOPUH U SKCTIEPUMEHTA, CTyxKatlero 6a3oi A1 GOpPMHUpOBaHHs TEOPUM U MOATBEPIK/AIOIIETO €€ T0I0KEeHHUs

Ha ypOBHe TIOHNMaHHUsL:

* CMBIC/Ia TaKMX TIOHATHH Kak: (M3MUecKoe siBjieHHe, QU3MUecKast Be/IMUMHA, MO/e/b, TUTIOTe3a, SKCIIePHMEHT, HabmtofieHre, U3MepeHue,
¢u3nueckast Teopusi, GpU3MUeCKU 3aKOH

* (yH/JaMeHTa/IbHBIX MOHSTHH, 3aKOHOB ¥ TEOPHI1 K/IaCCUUeCKOH ¥ COBpeMeHHOM (GU3nKH

* (hM3HUeCKUX MOZiesield, CTI0/Ib3yeMbIX IIPY [0CTPOEHHUN TeOPUH SIBJIEHHS

* TPaHHUL] NPUMEHUMOCTH TEOPUH, TIOCTPOEHHOM Ha OTIpe/ie/leHHON (h131YeCcKoi Mogienn

* IPUHIIUIIOB ITOCTPOEHUsT (PU3UUEeCKUX IKCIIePUMEHTOB

Ha ypOBHe BOCIPOU3BE/IeHNUS:

* (popMy/mMpOBOK (HM3MUECKHX 3aKOHOB, NMPHHIIUIIOB U IIOCTY/IATOB, UX MaTeMaTHuecKoe BbIpa)KeHHe 110 OCHOBHBIM pasfiesiaM (DU3UKU:
(u3MYecKue OCHOBBI MEXaHWKH, 371€eKTPUYECTBa M MarHeTH3Ma, 371eKTPOAMHAMUKH, GU3MKU KoleOaHWH ¥ BOJIH, ONTHUKM, KBAHTOBOW (DU3MKH,
aTOMHOM U si/jepHOl HHU3UKH

* METO/0B PelleHHs! 3a/ja4 110 OMMCaHUIO (PU3NUEeCKUX SIBIEHUH

* METO/|0B TIPOBe/IeHHsI FKCTIepHMeHTa 1 00pabOTKH pe3y/ibTaToB N3MepeHHH;

* METO/JVIKH OLIeHKH TOTPELHOCTH U3MepsieMbIX BeTNUMH;;

YMeHusi:

TeopeTHUUecKHe:

* OIpeJeNuTh MyTU peIleHus IT0CTaBIeHHON 3a[aul, O4ePTUTh KPYT (HU3UUECKHX 3aKOHOB, 3HAHME KOTODBIX IT03BOJIUT PELINTh JJAHHYIO
3a/1a4y

* TIOCTaBUTb I1eJIb POBOJMIMOTO SKCIIePUMEeHTa U OIpe/ie/IUTh [10C/Ie/J0BaTe/IbHOCTD /IeMCTBUH TP €ro NIPOBeJeHUN

TIpaKTHUUeCKHUe:

* pelliaTh TUIIOBBIE 3a/]a4y 10 pasziesiaM Kypca QH3UKI

* pa3bupaThbCs B IPUHLMIAX JeHCcTBUs QU3MUeCcKUX TPHOOPOB U criocobax MX NpUMeHeHust

* IPOM3BOAUTE PACUeTHI [0 pe3y/IbTaTaM H3MepeHuH

* OLIEHMBATh NOTPELIHOCT U3MePsIeMbIX BEJIMUMH

* QHA/IN3UPOBATh TI0JIyUeHHbIe Pe3y/IbTaThl U COIIOCTABMIATh UX C TEOPETHUECKU POTHO3HPYeMbIMU

* TIPe/ICTaB/ATh (PYHKIMOHA/IbHBIE 3aBUCUMOCTH (U3UUECKIX BEJIMYMH B BU/le TPa(HKOB;;

HABbIKU:

* TPaMOTHO ¥ apryMeHTHPOBAHO M3/1araTb COOCTBEHHbIE MBIC/IM, 000CHOBBIBaTh CBOM CY’K/€HUS

* paboTarh C LIMPOKHUM KPyrom (u3nuecKix npubopos 1 06opyioBaHust

* COCTaB/ISATh Hay4Hble OTYETBI C TPAaMOTHBIMU BBIBOJAMH O ITPOJieNlaHHOM paboTe;

* paboTarh C IUTepaTypol ¥ MHBIMU UCTOYHHKAMU HH(OPMALUY;.

OIIK-5

3HAHUA:

* Ha ypOBHe Mpe/iCTaB/IeHHii:

* 061jeli hr3nuecKoil KapTUHBI OKPY)KAOIL|Ero MHpa Kak CHCTeMbI B3aUMOCBS3aHHbBIX (DM3HUECKUX SIB/IEHNH, Pa3TMUHbIX (OPM JABHKEHHs
Marepuu

* pomu (u3MKU Kak (yHZAMeHTa A W3yueHHs AWUCLUIUIMH MPOo¢eCcCHOHATBLHOIO IMK/IA, KaK OCHOBY A/ BbIie/IeHHsT B CBOed
TIpoeCCHOHANBHOM /1eATeTbHOCTH (PU3NUEeCKHX SIBJIEHHI 1 TIPOLIeCCOB, OMPe/eISIOIIMX IPUHLUITBI PabOThI Pa3/IMUHbIX TEXHUYECKUX YCTPOICTB

* B3aUMOCBSI3M TEOPUH U FKCIIEPUMEHTa, CiyxKartero 6a3oi [/t GOPMHUPOBaHUS TEOPUH U MIOATBEPXK/JAIOLIETO €€ ITOI0KEHHUSI

Ha ypOBHe NTOHUMaHHSI:

* CMBIC/Ia TaKUX TIOHSTHI Kak: (r3MUeckoe siBjieHHe, GU3MUecKasi BeIMUMHA, MOJie/b, TUIIOTe3a, KCIIEPHMEHT, HabmofieHre, u3MepeHHe,
(usryeckast Teopus, GU3NUECKUIT 3aKOH

* (hyHIaMeHTa/IbHBIX [TOHSITHH, 3aKOHOB U TEeOPUil KITaCCHUeCKOW U COBPeMEHHOI (hHM3UKH

* (M3MUECKUX MOZiesIell, NCIIO/Ib3yeMBIX ITPH NIOCTPOEHNH TEOPUH SIBJIEHUS

* rpaHUI] IPUMEHUMOCTH TEOPHH, TTIOCTPOEHHOM Ha Orpe/ie/ieHHOH (pr3nuueckor MoJenu

* TIPUHLIMIIOB MOCTPOEHUs (PU3NUECKUX KCTIEPUMEHTOB

Ha YPOBHe BOCIIPOU3BeZIeHUST:

* hOpMy/IMPOBOK (DM3MUECKHX 3aKOHOB, TIPUHLIUIIOB M TIOCTY/IAaTOB, X MaTeMaTH4ecKoe BbIPaKeHHe M0 OCHOBHBIM pasjenaM (pU3MKH:
¢bu3ryecKrie OCHOBBI MEXaHWKH, 3eKTPUYECTBAa ¥ MarHeTH3Ma, 3JeKTPOAMHAMHUKY, (GM3MKK KomeOaHMi ¥ BOJIH, ONTHKM, KBAHTOBOW (U3MKH,
aTOMHOM U si7iepHOH (H3HKH

* METOZIOB PelLlIeHus 3a/ja4 M0 OMUCaHUI0 (PU3NUeCKUX SBIEHUI

* METO/|0B TIPOBe/IeHUsI SKCIIepUMeHTa ¥ 06pabOTKM pe3y/ibTaToOB U3MepeHHH;

* METOJMKH OL|eHKU TIOIPEIIHOCTH U3MepsieMbIX Be/INUNH;;

YMeHus:

TeopeTHUeCcKHe:

* OTpeJieNUTh MyTH PeLlIeHus NOCTaBleHHOMN 3aJlaul, OUePTUTh KPYT (M3MUYeCKUX 3aKOHOB, 3HaHHME KOTOPBIX M03BOJIUT PELINThb JaHHYHO
3a7;a4y

* TIOCTaBUTB L{e/Tb POBOANUMOTO 3KCIIEPUMEHTA U OTIPe/Ie/IUTh TI0C/IeJ0BaTelbHOCTb AeUCTBUH TPH ero NpoBeieH|H

TMIpaKTHYe CKHe:

* pelarh TUIOBbIE 3a/]aUM 10 pasziesiaM Kypca (pU3HKK

* pa36upaThCs B MPUHLMIIAX efCTBUs (QH3HUeCKHX TPHOOPOB U criocobax MxX MpUMeHeHHst

* TIPOU3BOZIUTH PACUeTHI 110 pe3y/IbTaTaM U3MepeHHH

* OL|eHHBATh TIOTPEITHOCTb U3MePsIeMbIX Be/IMIUH

* aHa/IM3MPOBATh MOJTyYeHHbIE Pe3y/bTaThl U COMOCTAB/IATh UX C TEOPETHYECKH POrHO3MPYEMbIMU

* IIpe/iCTaB/IsATh (PYHKL[FIOHA/IbHBIE 3aBUCHMOCTH (PU3NUeCKUX BeJIMIMH B BU/le TPaUKOB;;

HABbIKU:

* TPaMOTHO ¥ apryMeHTHPOBAHO M3/1araTb COOCTBEHHbIE MBIC/IM, 0O0CHOBBIBATh CBOM CY’K/€HUsI
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* paboTarh C LIMPOKHUM KPyrom (usnueckix npubopos 1 06opyoBaHust
* COCTaB/IATh Hay4Hble OTYETHI C TPaMOTHBIMU BBIBOJAMH O ITPO/ieNlaHHOM paborTe;
* paboTarh C IMTepaTypoit 1 MHBIMU HCTOYHUKAMU HH(OPMALIUH;.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuunuia ®PU3UKA siB/sieTcs AUCLUIUIHHON 00s13aTe/IbHOM yacTu 6/10Ka 1 mporpaMmbl TIOATOTOBKH 110 HaripasiieHuio 24.05.01
IIpoexmuposaHue, npou3eo0cmeo u SKCnayamayusi pakem u pakemHo-KOCMU4eCKUX KOMNAEeKCo8.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMuecKuM npogomkennem auctuiuind: BBICIIHASLI MATEMATHUKA.

Copiep>kaHie [JUCLUIIMHBI SIBJISIETCSL OCHOBOM /711  OCBOEHHSI sucipria:  OCHOBBI IMHAMMKN 1 BAJUIMCTUKH
KPBUIATBIX PAKET, MEXAHUKA COIIPOTHB/IEHUSI KOHCTPYKLWY, ASPOAMHAMUKA [0- 1 CBEPX3BYKOBbBIX
CKOPOCTEMN.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHHsi AUCLIUTUIMHBL:

¢ OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBEHHOHAYYHbIe U 00LeHH)KeHepHble 3HaHHs1, METO/bI MaTeMaTUUeCKOro aHa/iu3a 1
MO/Ie/TUPOBaHHsI, TEOPETUIECKOTO ¥ SKCIIepHMEHTaIbHOr0 UCC/IeJ0BaHuUs /i/Is PellleHHsI HIDKeHepHBIX 3a/ad IpogeCCHOHAIBHON
JlesiTe/IbHOCTH

e OIIK-5 — Cniocoben pa3pabarbiBath GH3HUecKre 1 MaTeMaTH4eCcKHe MOJe/H UCCIeyeMbIX MPOLIeCCOB, SIBJIEHHH 1 00BHEKTOB,
OTHOCSILMXCS K NPo(heCCHOHANBHOMN Cepe [1eATe/IbHOCTH /11 pellieHNs] MH>KeHePHBIX 3a/au



3. CTPYKTYPA N COJEPXAHUE NUCHUIIJINMHBI

OO6i1jast TPYA0eMKOCTb JUCLUITUTUHBI cocTasieT 10 3.e., 360 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

AyAMTOpHbBIE 3aHATHS =
B KOHTaKTHOH popme ]
EH H
& " . i §
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Paspen 1. du3nyeckue 0CHOBbI MexaHHKH. 1.1. KuHeMaTiKa MaTepHaabHOM TOUKH H TBEP/OTo
Tena. [Toct " TBepAoro Tena. 1.2. lnHamMuKa
1 5 MaTepHa/bHOK TouKK. TTOHATHE COCTOSHHUS B K/TACCHYECKOil MeXaHuKe. 3aKoHbI HbioTOHa. 86 40 20 1 9 46 20 20
F cucteMbl otcueTa. Cumbl nHeprun. 1.3. 3aKoHbI
C B 1.4. I TBep/oro Tena. 1.5. [IPHHIMIT OTHOCHTENBHOCTH B
1.6. OCHOBBI Pe/ISITHBUCTCKON 1.7. DnemeHTHI Cl cpep.
Paspgen 2. ¢u3HKa 1 2.1. OCHOBBI MOJIEKY/ISIPHO-
KHHETHUeCKO# TeopuH. 2.2. ‘PyHKL{HM pacripezientenmst. Kaccuueckas i KBaHTOBAst CTaTHCTHKH.
1 2 2.3. OcHOBBI KHe ¢; cocTostHua TpH Havana 58 28 14 6 8 30 20 20
TepMOJMHAMHUKH. 2.4, TTukn KapHo TIpUHIMITBI TIOCTPOEHHS TeMJIOBbIX MallkH. 2.5. SIBnenue
nepenoca. 2.6.Culbl MOEKYIDHOTO B3aUMO/EHCTBUS. Pea/ibHbie rasbi.
Bcero 3a 2 cemecTp 144 68 34 17 17 76 40 40
Paspen 3. DeKTpHYECTBO H MarHeTHsM. 3.1. DnekTpuueckoe rosie B Bakyyme. [IpoBOgHHKH 1
[IM3/IEKTPUKH B /IEKTPUUeCKOM T1071e. 3.2. TIOCTOSIHHBIN 9/1eKTpUYeCK it TOK. 3.3. MarHuTHOE
2 3 monie B Bakyyme. 3.4. MaruuTHoe 1osie B BeliecTse. 3.5. D/leKTpOMarHuTHast MHAYKIHs. 3.6. 107 51 24 13 14 56 30 30
YpaBHeHust MakcBesi1a B HHTerpaibHoit 1 gudid 0it hopme.
Y] 3.7. Kpasc ToKH. 3.8. TIDHHLHI OTHOCHTENLHOCTH B
2/1eKTp
Paspen 4. ®u3nka Konebanmii. 4.1. FapMoanecmn OCLM/IIATOP. anMEpM rapMOHHYeCKHX
ocupsTopoB.4.2. KiHeMatuka 1 KX 4.3. CBoGopHbIE
2 3 3aryxatolye Konebaxust. 4.4.BbiHy)K/jeHHbIe KOﬂeﬁaHMﬂ rapMOHHYECKOr0 OCLIM/IATOPA MOJ| 37 17 10 4 3 20 10 10
JleHCTBHEM CHHYCOM/IaNbHOM CHTbL. 4.5. PU3NYeCKUH CMBICT CMIEKTPAIbHOTO Pa3/IoKeHHsl.
HopmarbHble koniebanust (Mofbl.) 4.6. AHrapMOHHUYECKHH OCLIU/ISTOP.
Bcero 3a 3 cemectp 144 68 34 17 17 76 40 40
Paspen 5. BonnHoBsle nponeccel. 5.1. Ynpyrue BonHbl. IT1ockas cHHycoM/lanbHas BOTHA.
Bo/HOBOE ypaBHeH e, DHeprus yNpyroii BoHe!. Cepuueckue BomHbI. CTOSUMe BOTHbI.
Oddexr Jorepa. 5.2. D€KTPOMArHUTHbIE BOJIHBI. DHEPryst 3/1eKTPOMArHUTHO# BosiHbl. CBeT
KaK 3/1eKTpOMarHuTHas BosiHa. Il ceta. 5.3. Htepdepeniys BosH. MHT
/IByX MOHOXPOMAaTHUeCKUX BO/IH. [ToHsTHE O KOrepeHTHOCTH BOJIH. HTepdepenLus cBeTOBBIX
2 4 BO/H. ViHTepdepeHLys B TOHKUX nyieHKax. 5.4. ludpaxums o, Ipunuun [oiirenca- 34 14 14 0 0 20 10 10
DpeHerns. ,E[Md)pakum peHesi Ha Kpyr/ioM oTBepcTiit. udpakips dpayHrodepa Ha NpsaMoii
Gecl e, peretka. [TUQpaKiys PeHTTeHOBCKUX JTydel, opmyna
Bynbda-Bparra. 5.5. B3auMozelicTBHe 3/1eKTPOMAarHUTHBIX BOJH C BeleCTBOM. OTpaXkeHHe U
npe/ioM/IeHHe CBeTa Ha TPaHMIie pasjena AByX cpei. dopmymsr Gpenens. [lucrepcus ceta.
Pa30Bas M rPyIIIOBasi CKOPOCTb.
Paspen 6. KBanToBas dusuka. 6.1. TeruioBoe nsnyuenvie. KBantosast ontika. PoTOHbL. 6.2.
KoprycKy/sipHO-BOHOBO# Ayanu3sm. Bonubl ge Bpoitns. Hpnﬂuun Heorpe/ieneHHOCTH. 6.3.
KBaHTOBbIE COCTOAHMS. Bo/THOBast yHKIHs U ee CTaTHCTHYECKHH CMBIC/T. TTpHHIIT
CyrepriosHiiH. 6.4. YpaBHeHue IlIpeaunrepa. Oneparops! hu3HueCKUX BeMUunH. YacTHia B
TIOTeHI same. TIpc YACTHIIBI 10/} ¥ Ha/l TIOTEHI{HaTBHBIM
5 4 Gapbepom. [apMoHuuecKHit ocuuasITop. 6.5. CTpoeHue aroMoB. CreKTphl BOAOPOAOMNOI0GHBIX 38 20 20 0 o 18 10 10
aromoB. Teopust Bopa. KBanToBasi Teopusi crpoenust aroma. KeantoBble uncsia. 6.6. OCHOBBI
TEOPHH CTPOEHHSI MHOT03/IEKTPOHHBIX aToMoB. Ipunuun [ayu. [Tepuoanueckas cuctema
anementos [I.V.Menpeneesa. 6.7. Crpoenue mosiekyst. dusnueckas Npupoja XMMUUeCKoit CBsi3u.,
VoHHas 1 KoBa/leHTHast CBsi3b. MosieKy/isipHble CrieKTpl. 6.8. ATomHoe siapo. CTpoeHue
aromHoro sizpa. [ledheKT Macc. PajjHoaKTHBHOCT TIPeBpALeHNs sifiep. SAepHbIe peaKijum.
DreMeHTapHbIe YaCTHL{L.
Bcero 3a 4 cemecTp 72 34 34 0 0 38 20 20
Bcero no uc 360 170 102 34 34 190 100 100
3.2. AyANTOPHBIN NPAKTHKYM
Homep u
P OobeMm,
Ne |HaumeHoBaHMe
Tema NMPAKTHYECKOr'0 3aHATHA ayAa.
n/n pasfena
yacos
AUCHHUIUTUHBI
1.1. Kunemaruueckue XapaKTepUCTHUKU [BIKEHUSA: TDAEKTOPHs, llepeMelLieHne, IyTb, CKOpOCTh, YyCKOPEHHE,
Pazgen 1. YIJIOBasi CKOPOCTb, YIJIOBOe ycKopeHHe. 1.2. [luHaMuKa MaTepyuasbHOM TOUKH, 3akoHbl HbtoToHa. Criibl B
1 dusnueckre MeXaHUKe: CuJia TPpeHus, Cujia yrpyroctu. 3aKoH BCEMHPHOI'O TATOTEHUSA. HeI/IHEpL[I/Ia]ILHLIe CUCTEMbI 9
OCHOBBI 0TCYeTa, CUJIbl UHepLUH. 1.3. I/IMHyfle CUCTEMbI MaTepHa/IbHbIX TOYEK. Pa60Ta, KHHeTH4YeCKasa U
MeXaHUKH. TIOTeHI[Ua/IbHasA SHeprus. 3aKOHbI COXpaHeHHWs UMIITy/IbCa U SHEePTUU. 1.4. ,[[I/IHHMI/IKH TIOCTYIIaTe/IbHOTO U
BpalaTeJIibHOr0 ABW)XeHUs TBepAOoro Tesa.
Paznen 2 2.1. YPaBHEHHe COCTOsIHUA H/ieasIbHOI'O ra3a — ypaBHeHHe MeH/:[eneeBa-KnaneﬁPOHa. OcHOBHOe YpaBHeHUE
Moﬁek ]'I.FI Hast MOJIeKy/IIPHO—KHHeTH4Ye CKOW TeopHrH. MosieKy/nsipHO-KMHEeTHUe CKUH CMBICIT [JaB/IeHUsI U TeMIleparypsl. 2.2.
2 q)I/I?,I/IKayI/I P Pacnpe,qeneHHe Makcsesia MOJIEKYJI T'a3a 10 CKOPOCTAM. CPEAHHE CKOPOCTHU MOJIEKYII. Pacr[pe,qene}me 8
B —— BosbliMaHa MoJieKys1 B CUI0BOM IIOTeHIMaIbHOM 10j1e. bapomerpuueckast dopmyna. 2.3. I u Il Hauana
PMOA ‘|repmogrHamuku. KIT/T (UK/IMuecKux npoLeccos. 2.4. SHTPONHUs
Bcero 3a 2 cemecTp 17
3.1. 3axoH KyrnoHa. PacyeT HampspkeHHOCTel 9/1eKTPOCTaTUUeCKUX T1071eH U CHJI B3aUMOZIeHCTBYSL B BAKyyMe.
HPHHL[PIH CyTieprio3uLun. 3.2. TeopeMa Faycca AJis1 BEKTOPpa HAIIPsDKeHHOCTH 3J/IEKTPOCTAaTHUUECKOr'o I10J11 B
BaKyyMme. HOTEH]_]]/IaJ'I JJIEKTPOCTATHYECKOI'0 10715, CBA3b MEeXYy HaIlpsHKeHHOCTBIO U MOTeHLAa/I0M. 3.3.
Paznen 3 KOHAEHC&TOPLI. PaGora u SHeprus 3J1eKTpUUeCcKoro I1oJis. 3.4. 3akoH EHO-CaBapa-Hannaca B BakKyyMe.
3 3n£<T I/I;leCTBO TpuHiun cynepno3unyy. Teopema o LUPKY/SILMK BeKTOpa MarHUTHOM uHAyKuy. 3.5. Cuia JlopeHria. 14
u MaI‘IfETI/IE}M ,HBI/I)KEHI/IG BBPF{)KEHHOﬁ YaCTHULbI B OJHOPOAHOM MarHUTHOM I10/1€. Cua AMnepa. TToTOK MarHUTHOM
" |uapykumuy. Pabota npu ABM)KeHNH NPOBOAHMKA C TOKOM B MArHUTHOM 11oJie. 3.6. DJIeKTpOMarHUTHast
UHAYKLAA. 3apﬂ/:[, HpOTEKa}OLL[I/Iﬁ B IIPOBO/JHUKE ITPU BO3HUKHOBEHUU B,HC UHAYKIUA. fABnenue
CaMOUWH/YKIINH, TOKU ITPU 3aMbIKaHUU U PAa3MbIKaHWUH LIETIN. BHEPFI/IH MarHuTHOro mnossi. 3.7 SIIQKT])]/I‘{GCKOG
Y MarHUTHOE I10/1e B BelllecTBe. YPHBH(:‘HI/UI Makcsenna
Pazgen 4.
4 |Dusuka 4.1. CBobO/HbIe, 3aTyXaloLIye U BbIHY)KEHHbIE MEXaHUUeCKUe U 3IeKTPOMArHUTHbIE KosieOaHusI. 3
Kose6aHuil.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemecTp 0
3.3. JIaGopaTopHbIi NPAKTHKYM
Ne Homep u Tema /1a60paTOPHOro MPaKTUKyMa O6BeMm,
I/l | HANMEeHOBaHHe aya.
yacos
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pasgena
JMCLMIITHHBI
BBogHoe 3aHsTHE. MeTo/IbI pacyeTa MOrpeiHOCTH H3MepeHHii. BeiroHeHHe BBOHO# 1ab0paTopHOi
paboTel. CTyAeHTHI BBITIO/HSIOT 2 PabOThI 13 Tepeurc/IeHHbIX B COOTBETCTBUH C UH/MBH/lya/lbHbIM IPa(pUKOM
BBITIOTHEHHsI /1ab0paTopHbIX paboT B 1ab0paTopri MEXaHUKH U MOJIEKy/IsIpHO# dusnku: JIp Ne2. M3yuenue
Paszen 1. PaBHOYCKOPEHHOTO ABIXKeHUs1 Ha MaluuHe ATByza. JIP Ne3.Onpeenenue Ko3dduiimeHTa TpeHus KaueHus. JIP
P A — Ne4. VccnenoBanye [ieHTpabHOTO yzapa mapoB. JIPNe5. OmnpefienieHre yckopeHHs CBOGOJHOTO NaZleHHsI TIPH
1 OCHOBBI MOMOLIY MaTeMaTH4eckoro 1 060poTHOro MasiTHUKOB. JIPNe6. ViccieoBaHye 3aKOHOB IMHAMUKH 11
MEXAHMKEL BpalljaTe/IbHOTO ABI>XKeHHUs TBepzioro Tesa. JIPNe7. OnpefiesieHre MOMeHTa MHEPLIMK MasTHHKA MakcBesa.
JIPNe8. Oripe/iesieHrie MOMEHTA UHEPLIMK TBEP/BIX TeJl C TIOMOIIbI0 KPYTUIBHBIX Kojiebanuid. JIPNe.
OnpefienieHre MO/l KDyUeHHs] HUTH U MOMeHTa MHepLIMU CUCTeMbl, COBepLIarolLiel KpyTH/IbHbIe
konebanust. JIPNe10. OrnpesiesieHre CKOPOCTH MOHT@)KHOTO MaTPOHA C TIOMOIL[bI0 Ha/UTHCTHYECKOTO
KPYTU/IbHOTO MasiTHHKA.
CTyZeHTbI BLIMOJIHSIOT OAHY paboTy 13 Nepeunc/IeHHbIX B COOTBETCTBUM C MHANBH/YaIbHBIM rpadrkoM
BBITIONTHEHUS J1ab0paTopHBIX paboT B 1ab0paTopuy MeXaHUKU U MOJIEKY/ISIpHOH (usnku. JIPNel.
Pazgen 2. OrnpejeneHue YHUBepCaJbHOM ra30BOM MOCTOSHHOW MeTO0M OTKauku. JIPNe2. OrnipeziesieHrie OTHOIIEHUS
5 MonekynsipHasi |(Cp/ Cv) MeToZ,0M 3BYKOBbIX cTosiumx BosiH. JIPNe3. Onpenienenue otHoenus (Cp/ Cv) metogom KnemaHa u 6
¢usuka u He3opma. JTIPNed. Onipenenenvie otHottenus (Cp/ Cv) metonom KnemaHa u [le3opma ¢ MOMOILBIO yCTaHOBKH
TepmoguHaMmuKa. PITT1-6H. JIP Ne5. M3yueHue TerioBbIX MalllMH Ha npuMepe Apuraresss Ctupnunra. JIP Ne 6. OnipesienieHue
ko3¢ duipenTa Bs3koCTH XuAKocTu. JIPNe7. Onpezienienrie ko3 uijeHTa BI3KOCTH BO3AyXa KalW/IISIPHBIM
meTog0oM. JIP Ne8. OripeziesieHre TeNI0NPOBOAHOCTH BO3ZyXa
Bcero 3a 2 cemecTp 17
BBogHoe 3aHsTHe. BBogHas maboparopHasi pabora. Pabora c amekTpor3MepuTebHBIMU pUbopamu.
CTyZeHTbI BbIMOJIHSIOT 2 paboThI U3 TIePeUrC/IeHHBIX, B COOTBETCTBUM C MH/MBUAYaIbHBIM IPadHKoM
BBITIOHEHHsI J1ab0paTopHBIX paboT B 1abopaTtopuu 3meKTprUecTBa U MarHetusma. Y13 saboparopHoro
npakThkyMma "OsnekrpuuectBo” JIPNel. V3yueHue 3/1eKTpOCTaTUUECKOIO MOJIs1 METO/I0OM MOZe/TMPOBaHMUs.
Pazgen 3. JIPNe2. 3akoHbl Kupxroda. JIPNe3. VccieoBaHue 3aBUCUMOCTH TI0J1e3HOM MorjHOCTH, KIT/] MCTOUHMKA TOKa
3 |OneKTpUYeCcTBO |M CU/IbI TOKA B Ljeny oT Harpy3ku. JIPNeS. M3yueHue npolieccoB 3apsijia v paspsifia KoHAeHcaTopoB. JIPNe6. 13
¥ MarHeTusM.  |V3yueHurie CBOWCTB CErHeTO/eKTpHKa. 13 maboparopHoro mpaktrkyma "Onekrpomaraetrsm” JIPNel.
W3mepenune marHuTHOro nosist 3emiu. JIPNe2. OnpeiesieHne HanpsKEHHOCTH MarHUTHOTO OIS B TOUKaX OCH
Kpyrosoro Toka. JIPNe3. V3yueHue MarHuTHOrO I0JIs1 COJIEHOX/A C TIOMOLLBIO AaTurka Xosna. JIPNe4.
VccnenoBanue MeT/v rucrepesuca gpeppomarnetka. JIPNe5. OnpezenieHre B3aUMHOM HHYKTUBHOCTH JIBYX
KOHTYPOB. JIPNe6. V3yueHue siB/IeHNs] B3aMHOW UHYKIAN
CTy/ieHTbI BBIMOJIHSIOT JIabOpaTopHYy0 paboTy U3 Mepeurc/ieHHbIX, B COOTBETCTBUM C MHAWBU/Ya/IbHBIM
Paspen 4. rpa)KOM BBITIOTHEHHST JIA00PaTOPHBIX paboT B 1ab0paTopuy 31eKTpHUecTBa U MarHeTyusma. 13
4  |®usuka 1abopaTopHOro npakTukyma "Jmekrpuuecto’ JIPNe4. OrpesiesieHre AU3IeKTPUUeCKUX TPOHUL[AeMOCTelH 4
KoseOaHMiA. JKUZIKOCTeH M MO/ISIpU3yeMOCTH Hero/IIPHOM MOJIEKYJIbl pe30HaHCHBIM MeTozioM. JIPNe7 M3yuenne
BBIHY)K/IEHHBIX KosieOaHUH B KosiebaTeslbHOM KOHTYpe.
Bcero 3a 3 cemectp 17
Bcero 3a 4 cemecTp 0
3.4. CamocrosiTesibHas pabora cryaenta (CPC)
Howmep u
Ne HauMeHOBaHHe Oo0bem,
Copep)xaHue y4eGHOro 3aaHus
n/n paspena 4acos
AMCIUTUTHHBI
Pazpen 1. . .
DrsnuecKie BhrironHeHne BBOJHO# 1abopatopHoii paborel. [ToaroroBka k naboparopHeiv paboram Nel, 2. Odopmienue
1 OCHOBbI oTtueToB 1o 3 1aboparopHbiM pabotam. [ToAroToBKa K 3amure gaboparopHbix pabor. [Togroroska I13 o 46
Temam Ne 1,2,3,4. TTogroroBka K Tectam Nel,Ne2. BrimonHeHHe fomariiHero 3aaHust Nel
MeXaHUKU.
Pazpen 2. . .
Monexymspuas IMoaroToBka K aboparopHoii pabote. OopmiieHHe oTueTa 1o na6opaTopHo§ pabore. ITogroroeka I13 o
2 — Temam Ne 1-4. [Toaroroska k Tecty Ne3. [TozrotoBka K 3aijute jsaboparopHoii paboTe! BeinonHeHue 30
nomarlHero 3azaHus No2
TepMOZIMHaMMKa.
Bcero 3a 2 cemecTp 76
Pa3nen 3. IMoxroToBKa K JlaboparopHbiM paboTtam Nel, 2. OdopmiieHre 0TYETOB 110 2-M JlabopaTopHbIM paboTam.
3 |OnekrpuuecTBo u [[IoAroToBKa K 3awuTe 1a6opaTopHbIX padoT. [TogroroBka K Tectam Nel,2 ITogroroska K I13 o Temam Ne 1- 56
MarHeTusM. 7. BeinonHenue [lomaiuHero 3aziaHust Nel. ITogroroska K Tecty Ne 3. BoimonHenue JJomatiHero 3aganus Ne2
4 Pazzen 4. Pusuka|[loaroroBka K naboparopHoii pabote. OopmiieHHe oTueTa 1o abopaTopHoii paboTe 3aiura nabopaTopHon 20
kose6aHui. pabots! [Toaroroska K Tecty Ne3.
Bcero 3a 3 cemecTp 76
Pazgen 5. " o "
5 |Bomosue [ToBTOpEHHe JIEKLIOHHOTO MaTepHasa 1o TeMaM "®u3rka Konebanuii" 1 "BomHoBEIe porjeccs!”. 20
TToarotoBka kK Tectam Nel, 2
MIPOLIeCChI.
Pazgen 6.
6 |KBaHTOBas TToBTOpEHME NeKI[MIOHHOTO MaTeprara 1o TeMam pasziena "KeaHToBast ¢pusrka" IToaroroBka k tecty Ne3 18
¢u3mKa.
Bcero 3a 4 cemecTp 38
4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12(3|4 5 6 (7|8 9 10 |11/12(13|14 15 16 | 17
2 Tect, OTu. no JIP | 1P I3, Tect, OTu. no JIP | [IP 3, Tect, Otu. no JIP ap
3 Tect, Otu. o JIP | IP 3, Tect, Otu. o JIP AP 13, Tect, Otu. o JIP ap
4 Tect Ap Tect Ap Tect AP | 3au.

YcioBHbIe 0603HaueHust:
e [P — nuarHocTHueckas pabora;

Tect — Tecr;

e Ortu. 1o JIP — otuet no JIP;




e [13 — foMalliHee 3a/jaHue;
* 3ay. —3ayeT.

Tekymuii KOHTPO/Ib YCIIEBAaeMOCTH CTYAEHTOB ITPOBOAUTCA B IICKPETHBIE BpeMeHHbIe MHTePBaJIbl B CIe/yIOIMX (Gopmax:
[UarHocThUueckas pabota;
TecT;
otuert o JIP;
JloMalllHee 3aJaHue.

HpoMe)KyTO‘lHaﬂ aTTeCcTalMs [IPOBOAUTCA B cbopmax:

SK3aMeH;
3ayer.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

©®

10.

11.

12

13

15.

16

18

20.

31.

32

34.

35.

36.

n.
.
n.
..
pec
JL.
2

. BonHoBas ontuka. CIT6.BI'TY "BOEHMEX" um. []. @. YctrHOBa, 2018, 435 3K3.

1.

2. . Mexanuka u MosekyssipHast pusuka. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2012, 620 3k3.
3. . MexaHuKa 1 MonekysipHast ¢pusuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, a71. pec.
4..
5
6
7

ITpaktrkym no ¢usuke. CII6.BI'TY "BOEHMEX" um. [. ®@. YcruHosa, 2005, 862 3k3.
. Cnektpsl atoma. Teopus Bopa. CIT16.5I'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2006, 959 3k3.

.. Onekrpomaruetusm. CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2009, 423 3k3.
. A.T. ApeukuH, JI. Y. BacunbeBa, C. H. CokosioBa. . OCHOBBI KBAHTOBOM MeXaHHUKU 1 aToMHOH ¢usuku. CII6.5T'TY "BOEHMEX" um. [I.

®. YcruHoBa, 2007, 3:1. pec.
A. JI. 3arpebun, M. I. Jlegues, T. A. I1aBnoBa. . MarHetusm. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007, 426 3K3.

. A. JI. 3arpebun, M. I. Jleaués, O. C. AnekceeBa. . MonekyssipHast ¢pu3uka ¥ TepmoguHamuka. CI16.BI'TY "BOEHMEX" um. []. ®.

YctuHoBa, 2007, 410 3K3.
[. I. Benoga, JI. U1. Bacuisesa, O. C. Komapoga. . MonekynsipHas ¢usuka. Cankt-Iletep6ypr: U3a-so BI'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2023, 351. pec.
M. J1. ®énopos, JI. U. Bacunsesa, [J. FO. VBaHoB. . KanToBas onrtuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 175 3k3.

. [. JI1. ®énopos, H. A. VIBaHoBa, [I. B. Bunorpagckuii. . Tepmogunamuka. CankT-ITetep6ypr: U3za-so BI'TY "BOEHMEX" um. /1. @.

YctuHoBa, 2024, 72 3K3.

. [. J1. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3uka. Konebanusi. CI16.5I'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 135 3k3.
14.

[. J1. ®énopos, FO. H. JTaszapesa, B. I. CpeauH. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KMHETHUeCKO Teopuu 1 TepmoarHaMuku. CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017, 152 3K3.
[. J1. ®énopos, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Bonxsl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 371. pec.

. [. JI. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3nka. Mexanvka. CII6.5T'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2016, 116 3Kk3.
17.

[. J1. ®énopos, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Marsetusm. CI16.BI'TY "BOEHMEX" um. [l. ®@. Ycrutosa, 2019, 222 3ks3.

[. 1O. Veanos, T. H. Kusizesa, FO. H. JTazapeBa. . BeesieHre B MaTeMaTHueCKyt0 06paboTKy pe3ynsraToB skcrnepumenTa. CII6.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2018, 444 3Kk3.

. [. J1. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3uka. Onekrpudectso. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 128 k3.
19.

[. 1O. VBaHos, 0. H. JTa3apesa. . Marematnueckasi 06paboTka pe3ysbraroB u3mepeHuii B mpumepax. CI16.5I'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2019, 247 3K3.

. E.T. BopoguHa, A. H. CrapyxuH. . Konebauust u Bonbl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011, 351. pec.
. E.T. BopoguHa, A. H. CrapyxuH. . KBantoBast Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. @. YctunoBa, 2012, 351. pec.
. E. I BopoguHa, JI. W1. Bacusbea, J1. B. Kotosa. . Dnekrpomartetusm. CI16.: U3a-so BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023, 571

pec.

. U. B. CaBenbes. Kypc o6uieit pusuku. T. 2 DnekrpudectBo 1 MarHetn3M. Bonsel. Onrtrka. CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2007, 279 3K3.

. W. B. Cagenses. Kypc o6uieit pusuku. T. 1 Mexannka. MonekynsipHas ¢usvka. BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2007, 291 3k3.
. W. B. CagenbeB. Kypc ¢usukn. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2008, 370 3k3.

B. CasenbeB. Kypc ¢usuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2008, 285 3Kk3.

B. CaBenreB. Kypc ¢usuku. T. 3 KBantosas ontrka. BI'TY "BOEHMEX" um. [I. ®. YcrrHoBa, 2008, 298 3k3.

E. Ypopos. DnekrpomarHeri3m. OcHOBHbIe 3akoHbL. M.: BUHOM. Jlaboparopust 3uanwuii, 2006, 10 9k3.

K. Hekpacos. . OCHOBBI (pU3MKH aTOMHOTO siipa 1 3neMeHTapHbIX yacTurl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 351
I/I

Bacusbea, b. C. I'ybanos, T. B. ViBaHoBa. . MeTozp! pewieHust 3az1a4 1o ontuke. CI16.BI'TY "BOEHMEX" um. []. @. YcTuHOBa,
008, s51. pec.

. JI. 1. BacunbeBa, H. A. VBaHoBa, [I. JI. ®énopos. . Mexanuka. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 428 3k3.
33.

JI. W1. Bacunbesa, H. A. MBaHoBa, T. H. KusizeBa. . DnekrpomaruutHoe nosie B Bemectse. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2017, 400 3k3.

JI. W1. Bacunbesa, H. A. MBaHoBa, 0. H. Jla3apesa. . Cratuctiyeckue pacripesienens B ¢pusuke. CI16.5T'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015, 254 3K3.

H. A. VIBaHoga, O. C. Komapoga, T. H. KusiseBa. . Mexanuka. Cankt-Iletepbypr: U3za-so BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023,
3/1. pec.

FO. H. JlazapeBa, B. A. )Kusynun, [I. B. Buorpazckuii. . Dnekrpuuectso. CI16.: M3g-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2023,
122 3ks.

5.2. [lononHUTe/IbHAS JIUTEpaTypa Mo AUCLUTUIMHE:

1

. W. E. Upopo.. KeantoBas ¢usuka. OcHoBHbIe 3akoHbL. M.: BUHOM. JTab6opartopus 3Hanui, 2007, 3 9K3.

5.3. Ilepuosuueckye U3aHus:

1.

EcTecTBeHHbIe U TeXHUYECKHe HayKu.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "UHTepHeT", He0OXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 31EKTPOHHBIE
O61O/IMOTeUHBIe CHCTEMBI:

1

3

4

. http://www.tnt-ebook.ru/ — TNT-EBOOK - D1neKTpoHHO-61b/H0TeYHas CUCTeMa;
2.

https://ibooks.ru/ — DBC A#byKc.py - 3T0 60/bIION BEIOOP aKTya/IbHOM TUTepaTyphl Aj1s Balleld 6MOIHOTeKH B 3/IeKTPOHHOM BUJE;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHzameHTanbHast 6ubnauoreka BI'TY

«BOEHMEX» um. I.®. YcTHHOBa;

. http://e.Janbook.com — OBC JlaHs;
5.

https://urait.ru — I'maBHast — O6pa3soBarenbHas riatdopma FOpaiiT. [ By30B U CCy30B..

CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:

1.
2.

https://rusneb.ru — HammonasnsHasi 35iekTpoHHast bubmioreka (HOB);
https://cyberleninka.ru/ - HayuHast s;ekTpoHHast 6ubroTeka «KubepieHUHKax;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHas 6ub/moTeka Poccuiickoro donza GyHaMeHTaIbHBIX CC/IEA0BAHUH.

WubopmalioHHble CIIpaBOYHblE CUCTEMbI:

1

. TexakcnepT — VIHGOPMaLMOHHBIN OPTan TEXHUUECKOTo peryaupoBanus: Hopmel, ipaBuna, cTaHAapTsl PO;
2.

http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCToB co6cTBeHHO#1 reHepary BI'TY
"BOEHMEX" um. [l. ®. YcTHHOBa;

10
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3. http://www.consultant.ru/- KoncynsranrILmoc- nHGOpMAIMOHHBIIH MOPTAI IIPaBOBOM HH(OPMALIUH.
5.5. ITporpammHoe obecrieueHue:
He TpebyeTcsi.
5.6. HbOpMalMoHHbIe TEXHOJIOTHH:

B3anMozielicture ¢ obydvarorumucs nocpezicreom DMIOC Moodle BT'TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:
1. lHTepakTuBHas J0CKa.

6.2. IIpakTHYeCcKHe 3aHATHUSA:

1. lHTepakTuBHas [0CKa;
2. AyIuTopusi C YMC/IOM N0CaZIOYHBIX MECT He MeHbLIIe KOJIMUeCTBa 00yUaronuxcs.

6.3. JIaGopaTopHble 3aHATHS:

1. YcTaHOBKM [1/1s1 IPOBeZIeHust 1abopaTopHbINAX paboT Mo «MeXaHHMKa, MOJIEKY/IsIpHast (r3UKa»;
2. YcTaHOBKa 151 1TabOpaTOpPHBIX PaboT Mo "D/IeKTPUYeCTBO ¥ MarHeTU3M".

6.4. Ilpouee:

1. pabouee MecTO mperogaBaTessi, OCHalljeHHOe KOMITBIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. pabourie MecTa CTy/|eHTOB, OCHAIl|eHHbIe KOMITBIOTEDAMH C JOCTYIIOM B VIHTepHeT, Npe/jHa3HaYeHHbIe A5 PaOOThI B 37IeKTPOHHON
ob6pa3soBare/bHOI cpefe.

12
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TIpunoxenue 1
K paboueii nporpaMme JHCLHITHHBI
DUBUKA

AnHoTanus pa6oueii mporpaMMsI

Muctmnimaa ®U3UKA siBrisieTcsi JUCLUIUIMHON 00si3aTebHO#M yacTu 610Kka 1 mporpamMMbl TOATOTOBKY 10 HampasieHuio 24.05.01
IIpoexmupoeaHue, npousgoOCme0 U SKCI/lyamayusi pakem U pakemHo-KOCMUYeCKUX KoMnaekcog. [JucuunivHa peanusyeTcst Ha dakyasTeTe O
EcrectBenHoHayunslii BI'TY "BOEHMEX" um. [1.®. YctrHoBa Kadeapoit 04 ®U3VKA.

JucuunvHa HatjesieHa Ha GOpMHUpPOBaHHe KomnemeHyuii:
OITK-1 crnoco6GHOCTb TPUMEHSITh eCTeCTBeHHOHAYUHble U OOLeHH)KeHepHble 3HaHHsl, METOJbl MaTeMaTHyeckoro aHajaM3a ¥ MOJE/IMpOBaHMS,
TeOPeTHYeCKOT0 U IKCIIeEPUMEHTA/IbHOTO MCC/IeJOBaHUA /i1 PellleHrs WH)XXeHEePHbBIX 3a7a4 HpOdJeCCHOHaJ'ILHOﬁ [esaTe/IbHOCTH,
OIIK-5 crioco6HOCTh pa3pabarbiBaTh (U3HUECKHE ¥ MaTeMarhyeckKie MOZE/H UCC/Ie[lyeMbIX MPOLIeCCOB, SIBIEHUN 1 0ObEKTOB, OTHOCSILUXCS K
ripoeCCHOHABHOM cdepe AesTeTbHOCTH JJIs1 PellieHNs] NH)KeHePHBIX 3a7iad.

Copep>xaHue QWCLIMTIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHHeM (yH/aMeHTa/IbHbIX TTOHSATHH, 3aKOHOB 1 TEOPHIl K/lacCHueCKOi
1 COBpeMeHHOW ()M3HKU MO OCHOBHBIM pa3fiesiaM: (U3MvecKre OCHOBBbI MEXaHWKH, /IEKTPUUEeCTBA ¥ MarHeTH3Ma, 3/1eKTPOJAWHAMUKH, (GH3MKN
KosiebaHHH 1 BOJIH, ONTHKY, KBAHTOBOH (DM3MKH, aTOMHOM U s1/jepHOH (DH3UKH.

TIporpammoiit AUCLUIIINHBL IPeJyCMOTPEeHbI Cllelytoliye BHALI KOHTPOJISA:

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB ITPOBOAUTCS B JUCKPETHbIE BDeMEHHbIe HHTEPBa/IbI B CIeAYIOLHX hopmax:
e IMarHOCTHYecKast pabora;
e TECT;
e otuert no JIP;
e JlOMallIHee 3aJaHue.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
* 9K3aMeH;

® 3ayeT.

O61ast TPyAOEMKOCTb OCBOEHHS JUCHUIUIMHBLI cocTaBmsier 10 3.e., 360 u. ITporpaMMoil JUCIWIUIMHBI NTPeLyCMOTPeHb! JIeKIMOHHbIe 3aHSATHS
(102 u.), mpaktrueckue 3aHsTHs (34 4.), 1abopaTopHbiil MpakTUKYM (34 4.), camocTositesibHast pabota crygenta (190 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TIpunoxenue 2
K paboueii nporpaMme JHCLHITHHBI

OU3UKA

TpyAOeMKOCTb OCBOEHHsI AWUCLMIUIMHBI cocTtaBisieT 360 W, w3 Hux 170 4. ayauTopHBIX 3aHATHH, M 190 9., OTBeAeHHBIX Ha

CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo quGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTI>I W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HanmenoBanue padorbi

PexkomMeH/jyemMas uTepaTrypa

TpyaoeMKOCTB,
vac.

Pazpen 1. ®uzuyecKne 0CHOBBI MEXaHHKH.

BeirosiHeHre BBOAHO# s1aboparopHoit pabotsl. [ToaroToBKa K 1a60paTopHEIM
paboram Nel, 2. OcdopmiieHre 0TUeTOB 110 3 JabopaTopHBEIM paboTam.
[Moaroroska K 3amure jaboparopHbix pabot. [Toaroroeka I13 mo Temam Ne
1,2,3,4. IToaroroBka K Tectam Nel,Ne2. BrirosniHeHue fgomaiiiHero 3aganus Nel

. JI. ®énopos, FO. H. Jlazapesa, B. I.
CpeguH. . Pusrika. Mexanuka: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016 (1-4)

. FO. VBanos, T. H. Kus3esa, FO. H.
Jlasapesa. . BBefieHVe B MaTeMaTHUueCKy0

06paboTKy pe3y/bTaToB KCIepUMeHTa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (Bce)
U. B. CasenbeB. Kypc ¢pm3ukn. T. 1 MexaHuKa:
BI'TY "BOEHMEX" um. /. ®@. YctuHoBa,
2008 (1-8)
JI. 1. Bacunbesa, H. A. MBaHoBa, /1. JI.
®énopoB. . Mexanuka: CI16.BI'TY
"BOEHMEX" um. []. ®. YcruHoBa, 2010 (1-3)
. FO. VBanos, FO. H. Jla3apesa. .

Maremaruueckasi 06paboTKa pe3y/bTaToB

n3mepenuii B mpumepax: CI16.BI'TY
"BOEHMEX" um. [. ®. YctuHoBa, 2019 (BCe)

. MexaHuKa 1 MoseKysisipHasi hr3HKa:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2012 (BCe)
U. B. CagenbeB. Kypc o6ueit pusuku. T. 1
Mexannka. MonekynsipHast ¢pusvka: BI' TY
"BOEHMEX" um. []. ®. YcruHoBa, 2007 (1-6)
H. A. UBaHoga, O. C. Komapoga, T. H.
Kusi3eBa. . Mexanuka: CaHkT-Iletep6ypr: U3a-
Bo BI'TY "BOEHMEX" um. [I. ®. YcTiHOBa,
2023 (Bce)

46

Wroro no pasgeny 1

46

Paspen 2. MonekynsipHas ¢pu3uKa

U TepMOAMHAMMUKA.

IMoaroToBka K saboparopHoii pabote. OdopmiieHHe oTueTa 1o JabopaTopHo
pabore. ITogroroeka I13 o remam Ne 1-4. IToaroroBka K Tecty Ne3.
IToAroToBKa K 3arjure J1abopaTtopHoii paboThl BhinosHeHre oMalliHero
3ajaHust Ne2

. MexaHuKa u MosieKy/isipHast hU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (Bce)

. JI. ®énopos, H. A. BaHoga, [I. B.
Bunorpagckuii. . Tepmopunamuxa: CaHKT-
ITetep6ypr: V3g-8o BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2024 (Bce)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpeguH. . ®usrka. OCHOBbI MOJIEKY/ISIPHO-
KMHeTHYeCKO TeOPUH U TePMOJMHAMUKU:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1-5)

JI. Y. BacunbeBa, H. A. ViBaHoBa, FO. H.
Jlasapesa. . CtaTHCTHYeCKHe pacripe/ieieHus B
¢duzuke: CII6.BI'TY "BOEHMEX" um. . ®.
YcruHoBa, 2015 (1-5)

U. B. Cagesbes. Kypc o6ueit pusuku. T. 1
Mexanvika. MonekynsipHasi pusvka: BI' TY
"BOEHMEX" um. [I. ®. Yctunosa, 2007 (10-
12,14)

A.JI. 3arpebus, M. I. Jlegués, O. C.
Anekceesa. . Mosneky/nsipHast pr3vKa 1
TepmoguHamuka: CI16.BI'TY "BOEHMEX"
uM. [I. ®. YcruHoBa, 2007 (1-4)

. O. Benosa, JI. W1. Bacuneesa, O. C.
Komapoga. . MonekynsipHas dusnka: CaHKT-
ITetepOypr: U3z-8o BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2023 (Bce)

30

Wroro no pasgeny 2

30

Paspen 3. D/1eKTpUUYECTBO ¥ MarHeTH3M.

IMogroroBka K abopatopHbiM pabotam Nel, 2. OdopmiieHHe OTUYETOB 110 2-M
naboparopHbiM paboram. [ToAroroeka K 3auure 1abopaTopHbIX paboT.
IToaroroBka k Tecram Nel,2 TToaroroBka K I13 o Temam Ne 1- 7. BrinonHeHue

FO. H. Jla3apeBa, B. A. )Xusynun, [I. B.
BuHorpazckuii. . Dnekrpuuectso: CII6.: U3g-
Bo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,

14

56
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[Jomarnero 3aganus Nel. IToaroroska k Tecty Ne 3. BeinonHenue JlomaiiiHero
3a/1aHust Ne2

2023 (Bce)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpepyH. . Pusrka. DneKTpruuecTBO:
CII6.BI'TY "BOEHMEX" um. [I. ®.

Ycrunosa, 2018 (1-6)

JI. . BacunbeBa, H. A. ViBaHoBa, T. H.
KHsi3eBa. . D71eKTpOMarHUTHOE 1oJje B
BerjectBe: CII6.BI'TY "BOEHMEX" um. 1.
@. YcruHosa, 2017 (1,2)

W. E. lpopos. DnekrpomarHeTr3M. OCHOBHbIe
3akoHbl: M.: BUHOM. Jlabopatopwst 3HaHHUiA,
2006 (Bce)

. Dnekrpomaruerusm: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2009 (BCe)
. IMpakrukym 1o ¢usuke: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2005 (1-4)
W. B. CasesnbeB. Kypc ¢usuku. T. 2
Onekrpuuectso: BI'TY "BOEHMEX" um. [1.
@. Ycrunora, 2008 (1-9)

U. B. CagenbeB. Kypc o6uieit ¢pusuku. T. 2
DNeKTpUUeCTBO U MarHeTrusM. BomHsl.
OnTuka: CII6.BTTY "BOEHMEX" um. [1. ®.
Ycrunosa, 2007 (1-9)

1. JI. ®énopos, FO. H. Jlasapesa, B. I.
Cpenun. . @usvika. Maruetusm: CI16.BI'TY
"BOEHMEX" um. []. ®. YcruHoBa, 2019 (1-6)
A. J1. 3arpe6un, M. I. Jlemues, T. A. T1aBsoBa.
. Marnerusm: CII6.BT'TY "BOEHMEX" um.
. ®. YcruHoBa, 2007 (1-4)

E. T’ bopoauHa, JI. U. Bacuneesa, JI. B.
Koroga. . Onekrpomarnerusm: CII6.: U3a-Bo
BI'TY "BOEHMEX" um. /. ®@. YcTtuHOBa,
2023 (Bce)

Wroro no paspeny 3

56

Pazgen 4. ®u3nKa Koie0aHui.

[Moaroroska K Jiaboparoptoii pabore. OdopmsieHue oTyeTa 1o JabopaTtopHoO
pabore 3aumTa 1aboparopHoii pabotsl [TogroToBKa K Tecty Ne3.

. DnexkrpomarHerism: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (Bce)
. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpenuH. . usvika. Konebanust: CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2020 (BCe)
U. B. Casenbes. Kypc o6uieit pusuku. T. 2
DJIeKTPHUYeCTBO ¥ MarHeTU3M. BosiHEL.
Omnruka: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2007 (8)

E. T bopoauHa, JI. U. Bacunsesa, JI. B.
Kortoga. . Onekrpomartnetusm: CII16.: M3a-Bo
BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2023 (Bce)

E.T. BopomuHa, A. H. CrapyxuH. . Konebanust
v Bojiubl: CI16.BI'TY "BOEHMEX" um. []. @.
YcruHoga, 2011 (1,3)

U. B. CasenbeB. Kypc obuieit ¢pmsukm. T. 1
MexaHuka. MonekynsipHas ¢usuka: BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2007 (7)
1O. H. Jla3apeBa, B. A. )Kusynun, [I. B.
BuHorpazckuii. . Dnekrpruectso: CII6.: U3g-
Bo BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2023 (Bce)

20

Wroro no pasgeny 4

20

Paspen 5. BosiHOBbIe IpoLjecchl.

IToBTOpEHHe JIEKLIOHHOTO MaTepHasa 1o TeMaM "®u31ka KonebaHuit" u
"BonHosble nponecce!”. TTogroroBka kK Tecram Nel, 2

E. T. BopoguHa, A. H. CrapyxuH. . Konebanust
v Bostubl: CI16.BI'TY "BOEHMEX" um. []. @.
YctuHoBa, 2011 (1-3)

. JI. ®énopos, JI. 1. Bacunbesa, [. FO.
ViBaHoB. . KBanroBas ontuka: CII6. BT TY
"BOEHMEX" um. /1. ®. YctuHoBa, 2021 (BCe)
U. B. CagenbeB. Kypc o6ueit ¢pusuku. T. 2
DeKTpUUeCTBO U MarHeTrusM. BomHsl.
OnTuka: CII6.BT'TY "BOEHMEX" um. [1. ®.
YcrunoBa, 2007 (14-21)

1. JI. ®énopos, F0. H. Jlasapesa, B. I.
Cpenus. . ®usvika. Bosssr: CII6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2021 (1,4)
JI. Y. Bacusbesa, b. C. I'ybanos, T. B.
ViBaHOBa. . MeTozib! pellleHus 3a/a4 110
omnrruke: CI16.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2008 (2-5)

. Bonogast ontuka: CI16.BI'TY "BOEHMEX"
um. [I. ®. YeruHoBa, 2018 (Bce)

20

Nroro no paspeny 5

20

Pazgen 6. KeanToBas ¢usuka.

IToBTOpEHue NeKIMOHHOTO MaTepuarna 1o TeMaMm pasziesa "KsaHToBasi pusuka”
IMogroroeka k Tecty Ne3

15

. Cniextpei atoma. Teopusi Bopa: CIT6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2006 (Bce)
1. K. HekpacoB. . OCHOBbI ()U3MKK aTOMHOTO

s7ipa ¥ aneMeHTapHbIx yactui: CI16.BT'TY

18
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"BOEHMEX" um. [I. ®. Ycrunosa, 2010 (1,2)
E. T bopopuHa, A. H. CrapyxuH. . KBaHTOBast
mexanuka: CI16.5T'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2012 (1-5)

1. B. CagenbeB. Kypc ¢pusuku. T. 3 KBaHTOBast
ontuka: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2008 (1-10)

W. E. UpopoB. KBaHToBasi pu3srika. OCHOBHEIE
3akoHbl: M.: BUHOM. Jlabopatopust 3HaHHUiA,
2007 (1-4,6)

A.T. Apewixus, JI. Y. Bacunbesa, C. H.
CoxkosoBa. . OCHOBBI KBAaHTOBOW MeXaHUKH 1
aromHo# pusuku: CI16.5I'TY "BOEHMEX"
uM. [I. ®. YcruHoa, 2007 (1-5)

Wroro no pasgeny 6

18
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TIpunoxenue 3
K paboueii nporpaMme JHCLHITHHBI
DU3BUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e MarHocTHYeckas pabora
e [OMallHee 3a/jaHue;

® TeCT;

e oruer 110 JIP;
e 5K3aMeH;

e 3K3aMeH;

® 3ayeT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpU NpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

JlomailiHee 3aiaHue

BapwuanTh! JoMariHux 3agauuii(/13) mo Bcem pasgenam U TpeGoBaHuUs K MX 0(OPMIIEHHUIO TpecTaBieHsl B Y MK JUCIIMTIMHBI 1
BouTokeHbl B DVIOC Moodle BT TY « BOEHMEX». Peienust [13 npescTaB/sItOTCS B pyKOIMCHOH ¢opMe . [13 «3auTeHO», eC/U BHINOTHEHO He
MeHee 80% 3a7jaHui. .

Tect
Tectsl poBogsaTcs B OUOC Moodle BI'TY «BOEHMEX».
Tect copepxur ot 6 10 10 3aganuii
Tect cunTaeTcst CJAHHBIM, eC/TH 00yJaroLIMCs BEIOpasl NPaBU/IbHBIA BapUAHT OTBETa He MeHee, ueM B 60% 3aJaHuid.
BapuaHThI TeCTOBBIX 3a/]aHUI 10 BceM paszienaM Kypca npegcrasiensl B YMK aucuumnvbel, a B8 OVIOC Moodle BT TY « BOEHMEX» —
TPEeHUPOBOYHbIE BADUAHTBI.

OrTuer no JIP

Oruet no 1aboparopHoii pabote (JIP) npezcTaB/sieTcsi B pyKOIMCHOM BH/ie B (hopMare, rpe/lyCMOTPeHHOM 11ab1oHOM (1absioH JIP
pasmettieH B DM1IOC Moodle u B YMK guctymumsel). JIP curtaeTcst IPUHATON U CTYZIeHT I0JIy4aeT OTMETKY «CAaHO», eCid
a)rpe/iCTaB/leHHbIN OTUeT COAePIKUT
* CBOZHBIE Tab/IHLIbI C pe3y/IbTaTaMy 3MepeHH;
* pacueT 3HaueHUH UCKOMBIX BeJIMUUH U UX TIOIPelIHOCTeH C MPaBU/IbHBIM N1pe/iCTaB/IeHreM OKOHUaTe/IbHOTO pe3y/bTaTa;
* rpaduKy B COOTBETCTBUHM C TPeOOBAHMAMH, H3/I0KEHHBIMU B METOANUECKHX 1ocobusix K JIP (TpeboBanust ipoay6/mpoBaHsl B 111abioHe oTyeta
JIP);
* aHa/M3 MOJIy4YeHHBIX Pe3y/IbTaToB ITyTeM CPaBHEHUS MIX C TeOPeTUYeCKUMY 3HaueHUsIMY;
* MCbMeHHbIe OTBEThl Ha BCe KOHTPOJ/IbHbIE BOIIPOCH! (KOHTPOJIbHbIE BOIIPOCHI IIPUBe/eHbl B METOAUYeCKUX YKa3aHUsIX K Kaxzoi JIP).
6) npu 3augure JIP:
* CTYAEeHT B (hopMe KPATKOro COOOLLIeHHs N3/I0XKUIT Pe3y/IbTaThl U METOAMKY IPOBefieHHs SKCIiepuMeHTa AaHHoi JIP;
* CTy/ZIeHT, B yCTHO#1 (hopMe, BePHO OTBETH/I Ha BOIIPOCHI, 3a/laHHbIe TIpertoiaBaTesieM, U3 YKc/Ia KOHTPOJIBHBIX BOIIPOCOB, OTBETHI HA KOTOPbIe
ZAaHbl B oTyete 110 JIP.
Ec/i He BbINOHEHO XOTs1 661 OZHO 13 BBILLIE YKAa3aHHBIX TPeOOBAHUI K OTUETY WK [JaH HEBEPHBIi OTBET Ha BOIPOC — OTYET TTOf/IEXKHUT
Jl0paboTKe WM CTY/IeHTY PeKOMEH/YeTCsl U3yUYnThb BOIIPOC, Ha KOTOPbIN OH OTBETHI/I HEBEPHO.

JK3aMeH

[171s1 IpOMe)XyTOYHOM aTTeCTal{lH, TPOBOAVMON B (hopMe 3K3aMeHa, MCII0/Ib3YOTCsl O1ieThl ¢ 3afaHusmu. TUIbl 3a7aHuil: 1Ba
TeOopeTUUYeCKHX BOTIPOCA, M pacyeTHas 3a/iaua.
OLjeHKa BbICTAB/ISIETCSI 1T0C/Ie cOOecej0BaHus CO CTYZ,EHTOM B COOTBETCTBHH CO CJIEAYIOLIUMH KPUTEPHSMU:
* OLleHKa «OT/IMYHO» BBICTABJISIETCS], €C/IM 00YYarOIUiiCs asl TIOJTHbIe, MCYePIIbIBAIOLIe OTBETHI Ha BCe TeOPETHUYeCKHe BOMPOCH] bueTa,
TI0JIHOCTBIO M BEPHO PELLINJI PACYeTHYIO 3a/jauy, MOKET OTBETHUTB Ha JIOTIO/HUTE/IbHBIN BOMPOC K 3aflaHusM Ouera.
* OLeHKa «XOPOII0» BBICTAB/IAETCS], eC/TN 00yUaroLIuiCcs peJ0CTaBUII OTBETHI Ha BCe 3aaHusl bueta, HO UIMEOTCs OLIMOOUHBIE PACCYKeHNUsI.
* OLeHKa «y/J0B/IETBOPUTE/ILHO» BBICTABIISIETCS], €C/TH 00YUalOLMICsT BEPHO PeLLyIT 3aiady WU TIPeJjoCTaBH/I OTBETHI TOIHKO Ha TEOPETHUeCKHe
BOTPOCHI OusteTa.
* OLleHKa «HeYAOB/IeTBOPUTE/IbHO» BbICTAB/ISETCS, eC/IM 00yUaroI{|iCs He IPe0CTaBUI OTBETOB Ha 3a/jaHus OuieTa.
BapuaHThI 5K3aMeHalMOHHBIX O1/IETOB, a TAK)XKe CITMCOK TeOpeTHUeCKHX BOMPOCOB K 3K3aMeHy Tpe/cTasieHsl B YMK aucnunvsel, a B OMOC
Moodle BT TY «BOEHMEX» — TpeHUPOBOUHbIE BAPUAHTHL.

JK3aMeH

[17151 IpOMeXKyTOYHOM aTTeCTal{ly, TPOBOAMMOIL B (hopMe 3K3aMeHa, MCTIONb3YIOTCs O1leThl ¢ 3afaHuaMu. THTIbI 3ajaHuit: /[Ba
TeopeTHYeCKUX BOIPOCA, U pacyeTHas 3a/java.
OrjeHKa BBICTaB/ISETCA 10C/Ie cobece/joBaHMsI CO CTYZIEHTOM B COOTBETCTBHH CO CJIEAYIOLIAMI KPUTEPHAMHU:
* OLleHKa «OT/IMYHO» BBICTABIISIETCS], €C/IM 00YyYalOLUiics asl TO/IHbIe, MCUYePIIbIBaKOLIle OTBETHI Ha BCe TeOpPeTHUeCKre BOMPOCH! bunera,
TIOJTHOCTBIO ¥ BEPHO PEIINJ PAaCUYeTHYFO 3a/jauy, MOKET OTBETHUTB Ha JIOTIONHNTE/IbHBIN BOTIPOC K 3aflaHusAM bOuera.
* OL|eHKa «XOPOLL0» BBICTAB/ISETCs], eC/TU 00yUaroLIniCs TPeA0CTaBUI OTBETHI Ha BCe 3aiaHusi bueta, HO MMEIOTCs OLMOOUHbIe PACCYKeHHUsI.
* OLleHKa «y[0B/IETBOPUTE/ILHO» BBICTAB/ISETCS, €C/TH 00yUalOLIUHCs BEPHO PELLIIT 3a/jauy WK NPeiOCTaBUII OTBETHI TOBKO Ha TEOPETHYECKHe
BOITPOCHI OHIeTa.
* O1jeHKa «HeyOB/IeTBOPUTE/TbHO» BBICTAB/IAETCS, eC/Ii 0OyJaroIyiics He TIPeJ0CTaBU/I OTBETOB Ha 3a/jaHus OuiteTa.
BapuaHThI 9K3aMeHaL[HOHHbIX OMU/IETOB, a TAK)XKE CIHUCOK TEOPETHUeCKUX BOMPOCOB K 3K3aMeHy mpezcTasieHbl B YMK gucuurnivnel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUPOBOYHEIe BapHAHTHI.

3auer

TTpocTaBisieTcs 10 pe3y/bTaraM yClleBaeMOCTH B CEMeCTpe, Ha OCHOBAaHUM pe3y/IbTaToB TPeX TEKYLIMX TeCTOB. 3aueT IPOCTaB/ISeTCs IIPU
HalMCaHUM KaK/I0ro TecTa He MeHee ueM Ha 60%
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHHe pa3/ie/ioB M JUAAKTHYECKHX
e{MHHLY

BCEI'O

AyauTopHbIe 3aHATUA B
KOHTaKTHOH (opme

BCEI'O

Jlekuyu

JlaGopaTopHbIii
NPaKTHKYM

IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMIeTeHuA, %

OIIK-1

OIIK-5

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJICTBA

Pazgen 1. ®usnyeckne 0CHOBbI MeXaHUKH.

86

40

20

46

JloMaliiHee|

3a/laHue,

Oruet 1o
JIP,
Tect

Pazaen 2. MosiekynsipHas pu3nKa 1
TepMoAMHAMMKA.

58

28

14

30

20

20

JloMaliiHee|

3ajiaHue,

Otuert 1o
JIP,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

40

Paspen 3. DieKTpUYeCTBO M MarHeTH3M.

107

51

24

13

14

56

30

30

[loMatiiHee|

3a/laHue,

Oruert 10
JIP,
Tect

Pazgen 4. ®usnka Koe0aHui.

37

17

10

20

10

10

Oruet 1o
JIP,

JloMaliiHee|

3a/jaHue,
Tect

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

40

Paspaesn 5. BosiHOBBIe mponecchl.

34

14

14

20

10

10

Tect

Pazgen 6. KBanToBas ¢usuka.

38

20

20

o

[=]

18

10

10

Tect

Bcero 3a 4 cemecTp

72

34

34

38

20

20

Bcero no gucuyniuHe

360

170

102

34

34

190

100

100

18
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Kpurepun orjeHuBaHusA

OIIK-1
Bonpocbl 0mKpbimo2o muna:

Ne 1
ITono:xeHne MaTepHAIBHOH TOUKH ‘A -33/1aeTCA PaJHyC-BEKTOPOM:+
T(t) =5t1+27.9
Yemy paBeH MOJyIh CKOPOCTH TI0 -OCH X 70
m - ~

Ne 2

M1y Maccoii 3 KT, TTIoAOpOLLIEeHHBIH BepTHKaILHO BBEPX OT TIOBEPXHOCTH 3eMJIH, JOCTHI MaKCUMasbHOU BeIcOoThI 10 M. Onpefienute, Kakyto 10
nMe Ha BeicoTe 5 M. COTpoTHB/IEHHEM BO3ayxa npeHebpeus. OTBET B M/C.

Ne 3 Teso Maccol 5 Kr cOCKasib3bIBaeT BHU3 10 HaK/IOHHOM TIOCKOCTH JITMHOM 3 M U yryioM HaknoHa 300. HaiiTu paboTa cusbl TSDKeCTH.

Ne 4
gy
0
[ ol
-2
O—1—0
Ha ToHKOM HeBecOMOM cTepykHe AaUHbI [ = {3} M yKpeIieHsl jBa Ma/leHbKUX IlIaprKa MaccaMu m u 2m. Onpezie/MTh MOMEHT UHEepLIUK CUCTEMbI OTHC
yepe3 Touky O, NepreHJVKYy/IApHO eMy, ecid m= {3} Kr
PacuetHas 3aziaya (Bo3MOXHO 10 BapraHTOB)
Ne 5

V3BeCTHO, UTO MOJIEKy/la aproHa Ar TIpy Orpe/ie/ieHHOH TeMrieparype obmaziaet sHeprueii EKun = 286-10A-23 k. UeMy paBHa KUHETHUeCKast 3%
JIBIDKEHUsT MOJIeKy/IbI aprona? Otsert faiite B 10A-23: /I (3anmcarhb TOMBKO YHCTIO).

Ne 6 PacueTtHast 3ajjaua (B03MOXXHO 20 BapHaHTOB)

3aBHCUMOCTD [JAB/IeHUsI Ta3a OT ero 00bema BuipakaeTcst popmysioii p = 2.5V. Uemy paBHa pabota, coBepiiiaemasi 3 MOJISIMU ra3a Ipy YBeTHUEHNUH ero C
ITepBoHauasnbHBIN 066eM V={2} 1.

Neo 7 T'a3 COCTOMT U3 ABYXaTOMHBIX MOJIEKYJI C J)KECTKOM CBsI3bt0. UeMy paBHO UMCIIO CTereHeit cBobozp! /st ra3a? B oTBer 3anuiuuTe umciIo.

Ne 8

A 3 I neaneHbIi Ta3 coBepIIaeT 3aMKHY THIHA 1TIHKII '] -2-3-4- 1, -COCTOAI U U3 JIBYX "H?
n300ap. JlapaeHHe H-00beM B TIpeieIaX THKIIa H3MEHSIOTCSI B-77=3-pa3 U B-COCT
PaBHBI'COOTBETCTBEHHO p1=2-10°Tla-u-V1=3 M*.-Haiitu paGory Ta3a3a HK1.

Ne 9 PacueTHast 3ajja4a (B03MOXHO 20 BapHaHTOB)

BbIUKMC/IUTE KOJIMYECTBO TEIUIOTHI, HEOOXOAUMOE /Ijisi HArpPeBaHust IBYX MOJIed OJHOATOMHOTO H/ieanbHOro rasa Ha 10 K rnpu noCTOsIHHOM /|aB/IeHuH, ecy
coBepiieHa pabora A={166} [Ix.

Ne 10
{Temo-maccol®M°="4 KIr'coeJHHEHO C' TeJIoM MaccoH /m"="1-Kr-HeBecOMOH H
HEePacTOKHMOH HHTBIO, TIEPEKHHYTOH Hepes ‘HeBecoMBIH 010K (cM. pHE). Uemy |i
paBHoO" YCKOpeHHe" Tema: MaccoH m?° °
-
—+
—+
-
jo)
Ne 11

B 1ieHTpe npoBogsieli cdepsl pafuyca R HaXo4UTCsT TOUEUHBIH TTOJIOKUTeNBHBIHN 3apsiy . BHe cdepsl Ha paccTosiHUH 2R OT LIeHTpa HaXO4UTCS |
3apsifi IPOTUBOIIOJIOKHOTO 3HaKa (—q). Onpe/ieNuTh OTOK BEKTOpA HaNpPsDKEHHOCTH 371eKTPOCTaTHUeCKOro MoJIs Yepe3 MOBePXHOC
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Ne 12 HaiiTy Ha KaKOM PaCCTOSIHMH OT TOUeYHOro 3apsifa q = 3,3 HK1 HanpspkeHHOCTb 3nekTprueckoro nosist E = 3,3 kB/m (k=9-10A9 m/®). OtBet BbIpa3uTh
TBICSIUHBIX.
Ne 13 PacueTHas 3aziaua (Bo3mMo>kHO 100 BapraHTOB):

Inockuii koHaeHcaTop eMKocThio C = {8,6} MK® 3apsaunu fo Hanpsbkenus: U = {1,0} B. Haiitu 3apsij Ha KOHJeHCATOPe, eCJIU MOC/Ie OTK/TFOUEeHHS OT |
Mexay 00K/IaJKaMy KOHJeHCaTopa 3aro/IHUIN JU3JIEKTPUKOM JU3JIEKTPHUeCKOW MPOoHHLjaeMocThio e = {3,2}. OTtBeT Aath B MKKII, OKPYIVIUB [0 ZI€CSATHI
Ne 14

2 DneKTpHYecKoe TI0JIe CO3JaHO0 OJHHAKOBBIMH TIO
4, q, . TOYEYHBIMH 3apAJaMH (1~ H-q2."Y
'S 3 < C__, Ecmqi=—q#q=q,apaccTodHus MeK Iy 3aps]
- 4 i qurpo-ToukuC-paBHOA,q

TO BeKTOP ‘HAIIPSDKeHHOCTH 1011 B-TouKe C -opHe
HalpaBjiIeHHH. .. |

Ne 15 Tpu oAMHAKOBBIX 3apsifa BenmuurHOM 10-8 Kir KKl pacrionoykeHsl B BepIIMHAX ITPSIMOYTOBHOTO TPEyrobHUKA, KaTeThl KOTOPOTO PaBHEI 3 CM U 4 Cv
CUTy, eMCTBYIOLIYIO Ha 3apsi/i, HaXOsIIMiics B BepILMHe IIPSIMOIO YIVia, CO CTOPOHBI IBYX APYTHUX 3apsi/ioB.
Ne 16 PacueTHas 3aziaua (Bo3M0KHO 50 BapHUaHTOB):

DJIeKTPOH B/ieTaeT B OJHOPOJHOe MarHUTHOe TI071e ¢ MHAYKOuel B = {8,3}-10/3 T, co ckopocTthio L = {1,2}-10A7 M/c, oz, yryoM a = 900 K CUIOBBIM
JlopeHLia AeiCTBYIOLIYIO Ha 2/1eKTPOH. OTBeT BbIpasuTh B HH U OKPYI/IUTB A0 COTBIX. 3apsij /ekTpoHa e = 1,6:10/-19 Kn Hauo - 10A-9; nuxo - 10A-12
Ne 17 Haiitu Mozyns SC UHAYKLMK BO3HUKAIOLEH B 3aMKHYTOM KOHTYpe IUIOIIa/bi0 S = 5 cMA2, eC/ii MHAYKLUS. MATHUTHOTO 1107151 U3MEHSIETCS CO BPEMEH(
YTOJI My CHJIOBBIMH JIMHUSIMU Y TIZIOCKOCTBIO KOHTYpa dB rpafycax paBeH o= 30 . OTBeT BbIPa3sUTh B MB U OKPYITIUTB [JO0 COTHIX
Ne 18
PacueTHas 3ajja4a (B03MOXHO 50 BapHaHTOB)

[Tnockyro pamky mmomazeto S = {0,5 } MA2 momecTH/IN B OHOPOAHOE MarHUTHOe TI071e ¢ MHAYKOWeld B= {6} Ti1, IIoCKOCTh paMKH IepIieH,
MarHUTHOM MHAYKLMK. YeMy paBeH MOMEHT CHJIbI, KOTODBIM HauHeT JelCTBOBaTh Ha PaMKy, €C/IM 0 Heil IpomycTuTh ToK I = {:

Ne 19
) Ha#iTH MarHUTHYIO HHIYKITHIO B-TOUKe A -(CM. PHC. ), €C/IH B TIPOBOTHHKE ‘Tet
/B ar v cunoit/=4-A, paccrosuue H=50-cM,-a-yroa-o=-60°.-OTBeT BHIpa3uTe B-MK 7
AN q
\ M
e q
1;,
.. «
Ne 20
LA Ha pucynke mpencTapneH rpad HK H3MeHEHHSA CHIBI TOKA B KaTYIIKe ¢ HHIYK1
=6 THJ, Haiitu Moy s -3 J[C-caMOHHTYKITHHA.
2
1
0 1 2 Lc

Ne 21 HaiiTy TOCTOSIHHYIO AUGPAKIIOHHON peIIeTKH, eCi OHa COZepKUT 862 IITPUX0B Ha MUIUMMeTp. OTBeT BBIPA3sUTh B MKM, OKPYIVIUTB JJO COTBIX
Ne 22 Yactwija Kosiebietcs Boib ocu Y 10 3aKkoHy y=3cos(8t +1/4) cwm, rfe t - B cekKyHAax. YeMy paBHa MakCHUMasibHasi CKOPOCTb YaCTHULIbI B CM/C?
Ne 23 Onpeie/IUTh ATUHY BOJHBI, OTBEYAIOI[YI0 MAKCUMYMY MCITyCKaTe/lbHOH CriocoOHOCTH abCo/MOTHO uepHoro Tena 1pu Temmeparype 500 K. ITocTosiHHast
2.9+ 10A-3 m*K. OTBeT Aath B MKM U OKPYIVIUTh [JO eCATBIX
Ne 24
INaparntenbHBII IyUOK CBeTa, Ma/jaloliii Ha 3auepHEeHHYIO IIOCKYIO TOBEPXHOCTD, 107, yI7IoM a = 450 (OTCUMTBIBaeMbIM OT HOPMaJIH K I10BEp
JasneHre P. Uemy GyzieT paBHO CBETOBOE JjaB/ieHHe, eC/IM TOT JKe ITy4YOK CBeTa HallpaBUThb Ha 3epKa/IbHYH0 MOBEPXHOCTH (K03 (ULIeHT oTpa
HOpManu?

Ne 25 IMapanenbHelil My4yoK CBeTa NalaeT HOPMAa/bHO Ha 3epKajlbHyI0 IT0BepXHOCTh. [I0BepXHOCTE MOBEPHYIIH TaK, UTO YTOJl MaJleHHs CBeTa CTasl paBeH 45/\(
J/laB/ieHre, OKa3blBaeMoe CBeTOM Ha IT0BePXHOCTh?

Ne 26
@DoTOH BbIOKMBAET K3 aTOMa BOZIOPO/A 3/1EKTPOH € KuHeTHueckoi sHeprueil Ek= {3} 3B. Borunciuts sHepruto ¢oToHa B 3B, ecsi aToM BOAC
B030Y>X[IeHHOM COCTOSIHUM C KBaHTOBBIM YHC/IOM n=2. DHEePrys 37IeKTPOHa B aTOMe BOJI0PO/ia B OCHOBHOM COCTOSIHUM paBHa -]
PacuerHas 3aziaua (Bo3MOXXKHO 50 BapMaHTOB):
Ne 27

Ha pucyHke TpeicTaB/IeHa JHaTrpaMMa SHepreTHUeCKHX YPOBHeH aTOM
¢ poi 0003HaAUSH TIepeXo/1 ¢ H3TyUeHHeM (POTOHA MaKCHMATEHOH Ta(

5 o Lo

£ 1 2 3 4

20 22591



Ne 28 3ByKoBasi BO/THa OIIUCHIBAeTCs ypaBHeHHeM §=5c0s(6280t—20x)Mm, rje MHOXKUTeb IIPH ¢ BEIPKEH B Pajj/C, 8 MHOXKUTeJIb TIPH X — B paj/M. HaliTu oTHO
aMIUIUTY/le CMellleHus] YaCTUL] Cpefibl.

Ne 29
p . E T - -
BB, . Ha pucynke mokazaHEI 9HepreTHUeCKHe YPOBHH aTOMAa Boopoaa. UeMy paBHa 11
W HM ‘H3IyIeHHA TIPH TIepexo/ie AJIeKTPOHA "H3 ‘COCTOIHHA € TJIaBHBIM KBaHTOBBIM I
5 1' . COCTOSHHE C TJIABHEIM ‘KBAHTOBEIM UHCIIOM 2.9

B, ——-34  h=6,6-10*]x cf
R=-1,09-107-m1"
e=--1.6-10"19-Knff
c

E-L 136

o

Ne 30 HOKOHmHﬁCH HCTOYHHUK HCITYCKaeT 3ByKOBYIO BOJIHY C ,ZUII/IH0171 BOJIHBI )\ OTOT UCTOUHUK ABIDKETC T10 HaTlpaB/I€HHIO K ITOKOALIEMYCs IIPUEMHUKY CO CK(
CKOPOCTH 3ByKa. HaliTu A/1MHy BOMHBI IPUHUMAEMOr0 TIPUEMHUKOM CHUTHAIT
Bonpocbl 3aKpbimozo muna:

Ne 1 Teso Maccoii m IBMXKETCSI CO CKOPOCTBIO U, aBCOTFOTHO HEYTIPYTO CTAJKUBAEeTCst C TEJIOM MAcCoi 2m, KOTopoe MokouTcst. Oripeziesiute ¢ Kakoil CKOPOCTI
CTOJIKHOBEHHSI.

1. v?2
2. uv/3
3. v

4. 3u
Ne 2
Teno cHavasla paBHOMEPHO OITYCTH/IM C BBICOTHI 12 M, a 3aTeM paBHOMEPHO IOZHSITN Ha Ty)Ke BbICOTY. O/JMHAKOBLIE /I I10 YMC/IEHHOMY 3Ha4ueH
COBepLLeHbI?
1. OgrHaKoBbIe

2. Bonbluasi paboTa coBepllieHa TIpH CITycKe

3. Bonb1uas paboTta coBepliieHa Ipy Mogbeme

Ne 3 Pabora AUCCUTIaTUBHBIX CUJT 3aBUCUT OT TPAEKTOPHH TeJla, a paGOTa KOHCEPBAaTHUBHLIX CUJT - HE 3aBUCHUT. BblﬁepHTe OZIViH OTBET:

A — HeBepHO; B - BepHO

- TenoHauHHAET JBH/KEHHE U3 TIOTOKEeHH | .- BepHO 11 yTRepxKIeHHe? Y|
HopmaneHoe yeckopeHHe B TOUKe: | paBHO-HY 110
A—BepHO[
B---HeBepHOY
o]
Ne 5

KonecoBpamaercs Tak, ‘Kak TIOKa3aHO Ha pHCYHKe Oenoii -cTpenkoii. K 0601y Koreca TIpHIOKeH:
HaIlpaBlIeHHas 110 KacaTeasHOH. T[paBHIbHO H300pakaeT BeKTOP YIIOBOH CKOP(

| b~--59
C"-lir
d-39
e---20

Ne 6 Bpycok Maccoli m JIeXXHT Ha HaK/JIOHHOM MJIOCKOCTH, YroJ1 HaK/IOHa KOTOPOH K rOpu30HTY paBeH o. KosdduryeHT TpeHust ckonbxeHus . YeMy paBeH v

1 — pmgcosa
2 - pmg
3- mg

4 - mgsina

Ne 7
B KakoM cityyae 4ncsio MoJieKys1 6osiblile: B OfHOM MoJie BOZOPOZA WK B OZHOM MOJIe BOABI?

BriGepure ofyH OTBeT:
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1. B oagHom mMose Bogopoza
2. OpuHakoBoe
3.  OrtBeT HeoJHO3HAYeH

4. B ogHOM MoJie BOJbl

Ne 8 Kak M3MeHHTCs laB/IeHUe H/iealbHOTO ra3a IpH yBeJM4eH!H abCcoMmoTHOM TeMnepaTypsl 1 obbema B 2 pasa?
1. ¥YBesnmuurcs B 4 pasa
2. He usmenurcsa
3. YMeHblIUTCA B 4 pasa

4. OTBeT HeOJHO3HAUeH

Ne 9 TerutoBasi MaiHa pabotaet o Lpik/ay KapHo. Eciu temneparypy HarpeBaresisi U X0OJIOAWIbHAKA YMEHBIIUTh Ha Of1HAKOBYO BenuurHy AT, To KII[ 1
OTBeT:

1 - OTBeT HeoHO3HaUEH
2 - YMeHbIIU/ICS
3 - YBenuuuscs

4 - He u3meHuncs
Ne 10

Py , Ha(P.V)-auarpamme H300pakeH IIHKIHYECKHI TIpoecc HaeaasHoro rasa. Ha
3 F ........ ﬂ_ DA-AB -temmnepatypa:q
2 | A= B 1---Ha DA -moBrnmaetcs, Ha-AB mioHm:KaeTcay
2---moHmxKaeTcay
3—mna DA nonmxkaercs, Ha-AB -moBemmaeTca™
4---moBeImaeTcay
BEIOEpHTE OJHH OTBET.C

Ne 11 IT0cKuii KOHZEHCATOP C BO3AYLUHBIM 3a30pOM MeXay 00K/IaZKaMH 3apsiiiii OT MCTOUHMKA TIOCTOSIHHOTO HAaNpsDKeHWs U OTKITFOUMIH. Kak U3MeHsITCs T
MeX/ly 00K/Ia/fKaMy pa3HOCTh MOTEHL{HA/IOB MeX/y 00Kmaskamu KoHzeHcaropa U 1 BelmuurHa 3apsia q Ha ero obkagkax?

BoiGepute of1H OTBET:

1 - pasHOCTb MOTEHLUA/IOB YBEIUUUTCS, 3apsif| YBEIUUUTCS

2 - pa3HOCTb TOTEHLIMA/IOB YBEJUYUTCS, 3apsif, YMEHBLIUTCS

3 - pa3HOCTb TOTEHLIMA/IOB YMEHBLIHUTCS, 3apsif| He U3MEHHUTCS

4 - pa3HOCTb NOTEHL{A/I0B YBEJIMYUATCS, 3apsi/] He U3MEeHUTCS
Ne 12 CrcreMa COCTOUT U3 [JByX OAMHAKOBBIX 110 MOZAY/IIO Pa3HOMMEHHBIX TOUEUHBIX 3aps/ioB +q U -q, HAXOAALIMXCS Ha PaCCTOSIHUY @ IpYT OT Apyra. Paccros
YMeHBIIW/IN B [iBa pa3a. DHePrust B3auMOZeHCTBYsA 3apsi/ioB: BribeprTe ofuH oTBeT:

1.  V¥YBemmuuTtcs B 4 pasa
2.  YMeHbIIWTCS B 4 pasa
3. YMeHblWTCS B 2 pasa

4. ¥YBemmuuTcs B 2 pasa
Ne 13

B kakoii-001acTH Ha THHHUH, COe THHIIONIeH TOYEUHEIE 3aPsIbl +¢ ‘H-2¢, HaXOTHTCA TOUKA, BKOT!
HaNPsKEHHOCTH TIOJIA paBHa ‘Hy k0 ? ‘BeibepuTe oquH 0TBeT:

a_..3f
; 2 3 4 b—-49
e el Bl ol ..
+q4 -2q C— 2 il'
«

d—-1-

—
Ne 14 Kak U3MeHHUTCSI SHeprus, 3araceHHasi B 3apsDKeHHOM KOH/JeHCaTope, eC/I OTK/IFOUMB ero OT UCTOUHHKA, YBeJTMUUTh PACCTOSTHHE MeXK/y M1aCTUHaMU?
1. YMeHbIIUTCS
2. He U3MEHHUTCS

3. YBenmuurcs
Ne 15
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Ha PHCYHKE 'HBOGPaX{eHBI CECHUCHHA ABYX TIapalllICIIEHEIX 'HPHMOJHHBfIHB]X JAITHHHBIX TIPOBOJTHHKO
[MepHIeHTHKY/APHBIX TNIOCKOCTH PHCYHKA, €C-OJHHAKOBO ‘HAaIIPpaBJI€eHHEIMH TOKAMH, TIPHUEM L =2D.
HHAYKITHH MarHHTHOI'O TIO/IA PaBeH HY IO 'B'HEKOTOPOE[ TOYKE Ha YUACTKE .. g

1 2 2_01—

1
a ® b i ¢ ® d 3-bf
4._.dr

Ne 16
B "OMTHOPOOTHOM MAarHHTHOM TIOJIC ‘Ha TOPH?»OHT&JIBHB[Q TIPDOBOOHHK 'C TOKOM, ‘HAIlPpaBJICHHEIM BIIPa

IeficTByeT cHiIa AMIepa, HallpaBlIeHHAS TepIeHAUKY/IIPHO TUTOCKOCTH PHCYHKA 0T ‘HaOMo1aTe
JTHHHH MarHHTHOH HHTyKITHH TIOJIA ‘HallpaB/IeHHL... |

1 —Bmopagof
G —w 71 () 2-BEm
=g 3--BBepxY
@F 4--gneBof
o

Ne 17 Ec/iv o jByM napasijie/ibHbIM [IPOBOJHMKAM TeKyT TOKU B OJHOM Harpas/eHUU, TO IIPOBOAHUKHY ...
1. Tlpursarusarorcs
2. IIpaBWIbHBINA OTBET OTCYTCTBYeT
3.  OTTaJKMUBaKOTCS
4.  He B3aUMO/eMCTBYIOT

BriGepuTe ofjfiH OTBET
Ne 18 Tok cunbl 3A MIpOTeKaeT 10 KOHTYPY C MHAYKTUBHOCTBIO , €C/I1 TIOTOK MarHUTHOW MH/IYKLIMH, TIPOHU3bIBAKOLLUI TJIOCKOCTh KOHTYPa, paBeH 0,015

1.5TH
2.0.045TH
3.0.5TH

5MIH
Ne 19 KakoBa TpaeKTopusi 3apsDKeHHOW YaCTHLIbI, BjleTeBLIel B OJHOPOJHOe MarHUTHOe Mosie 11og yriaoM 30° K ero JIMHUSIM UHAYKLUU

1. [Tpsamas
2. T1apabona,
3. OKpy>KHOCTb

4. BuHTOBasI TUHUS
Ne 20

B kaxkoii cpefie He MOTYT paCIIpOCTPAHATLCS MeXaHWUIeCKHe BOHEBI? BribepuTe ofiMH OTBeT:
1. B rasax
2. B KMJKOCTSIX
3. B moboii cpesie MOTYT PacpoCTPaHATHCS
4. B BaKyyme

5.B TBEpAbIX Tejlax

Ne 21

[Ipu-yMeHBIIeHHH B 2 ‘Pa3a-aMILTHTY IbI 'KOJIeOaHHIT ‘BeKTOPOB HANPSIKEHHOCTH ]IEKTPHYECKOT O
MATHHTHOTO-H 10 Teii TIOTHOCTS TIOTOKA -3)Hepruny

l.» ymenemurcaB2-paza-q

2.~ ocTaHeTCI HEH3MEeHHOH -

3.+ ymeHBIIUTCH B4 -pazy

4.~ HeT TIpaBHIILHOI0O-0TBeTaY

Ne 22
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VpaBHeHHe TLUTI0CKOH CHHYCOHIaIBHOH BOIHEL ‘pacpocTpaHAtoNIeicsa B10ab 0cH-OX, - HMeeT BH]

,;::0‘015-111103(!,_i].'BJI»II—IEI'BOJIHBI'B'M"paBI-Ia'...r

1.-3.14-10°9
2.~ 10009
3.-2:3.149
4.+500z
Ne 23
- Ha kpyTas1ii ‘Henmpo3pauHEIii THCK TIa1aeT TI0 ‘HOPMaJH C ¢
cBeTOBas BoaIHA. T odka HaO/II0JeHHA HaXOIUTCS ‘Ha OCH I
gepe3s TIeHTpP IHCKA ‘Ha ‘HeKOTOPOM paccTOSHHH. OnpeIenn
- WIH CBeT/I0e TIATHO HaOIIo1aeTesA B TIeHTpe TG PAKITHOH]
©CITH 3KPaH 3aKpEBaeT -5 -30H Dperend 7y
.
B-oTBeT3anumuTe HyKHOe €¢I10BO.
H
No 24
Ha pucyHke TipecTaBIeHE ABe -3aBHCHMOCTH 3aePKHBAIOIIer 0 HaMPs/KeHHA U3 -0T YaCTOTHI 'V 1
Uss cBeTal1d -BHelmHeTro-GpoTo3dPekTa. YKakuTe BepHEIe YTBepAK IeHHY
/ : 1.~ 3aBHCHMOCTH TIOTy4UeHBI 1A -0JTHOT0-MeTaLIa¥
] . g 2.+ Ay>A1, e A1 U-Ar—3HaueHHI PaOOTHI"BEIX0/1a 3JIEKTPOHOB H3 -
L7 /,’ COOTBRETCTBYIOIIEro MeTaIay
7 3.+ Ai=Ag-THae A1 H-A2 —3HaUeHHS KpacHOH TpaHHITEI G oTo3dexTa T
COOTBeTCTBYIOIIEroMeramnia¥
~
Ne 25

PaccTosiHue OT UCTOYHUKOB [0 5KpaHa YMeHbIIWIU B 4 pa3a. Kak u3MeHUTCs 1MpUHa HHTepdepeHIMOHHO M0/I0Ch! IPU IPOYKX PABHBIX yC/IOBE
1. ymeHblIUTCS B 2 pasa
2. OoCTaHeTCsl HeH3MeHHOMN
3. ymeHBIIMTCS B 4 pa3

4. yBenMuuTcs B 2 pasa

Ne 26 [TudpakimoHHast pemétka coziep>kut 100 mrpuxoB Ha 1 M. [Tpy HOpMaIbHOM MaZieH|Y Ha Heé cBeTa C AMHON BOHBI 500 HM MaKCHMaJIbHBIHA TTOPSIZ0
Hab/roIaTh, paBeH:

A. 10
b. 20
B. 30

. 40 u 6onee
Ne 27 Tpu OCBeILeHHH KaToja BAKYYMHOTO (POTO3/IeMeHTa IIOTOKOM MOHOXPOMAaTHUYeCKOrO CBETa TIPOMCXOUT BBIX0Z, (POTO3/IEKTPOHOB. Kak M3MEHUTCS MaKCH
SHeprusi (POTO3/IEKTPOHOB MPH YBEJIMUEHHH YaCTOTHI CBeTa B 2 pasa

1 - He U3MEeHUTCs
2 - yMEeHBIINTCS

3 - yBe/IMUUTCS
Ne 28 YacTHija Ko/1e61eTcst BAOMb OCH X TI0 3aKoHY X= 5c0s(0,25mt+1/3) M. HaiiTH My Th YacTHL{BI B M 3 OJUH MepPHOA, KoJeOaHuiA.

a. 40
b. 5

c 20
d. 10

Ne 29 I1epBast U3 JByX OAWHAKOBBIX METa//TMUeCKHX M/IaCTUH MMeeT TIOI0KUTEeIbHBIN 3/IeKTPUUeCKHUIA 3apsi/], BTopasi - OTpHULiaTe/IbHbINA. Kakas u3 Hux ObicTpe
OCBelIleHUH 37IeKTPUIEeCKOI AyTou?

1. He pa3psbKaeTcst HU OfiHa
2. mepBast
3. BTOpas

Ne 30 B criekTpe u3/iyueHusi aTOMapHOTr0 BOJOPO/A HAO/IIONAeTCsT TOJBKO UeThipe mepBbix cepuw Jlarimana (1-st cepust). CKOIBKO JIMHUI B 3TOM CIIEKTPe TIPUH
(2-s1 cepusa)?
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OIIK-5

BOnpOCbl OMKpbIMO20 muna:

Ne 1

TTomosKeHHe MaTePHAILHOI TOUKH A 3a7aeTes PaJiyc-BEKTOPOM: T(
YeMy phBEH MOIYIIb CKOPOCTH O OCH y?

Ne 2 Bpycok maccoii 0,2 KI paBHOMEPHO TSIHYT C TIOCTOSIHHOM, TOPU30HTa/IbHOW CU/ION
F = 0,5 H 1o ropu3oHTa/IbHOM [0OBEPXHOCTH cToj1a. UeMy paBeH KO3(h(HLIMEHT TPeHNsI CKOJIbXeHHs? YCKOpPeHHe CBOOOJHOTO Ta/jeHHst IPUMUTE PaBHBI!

Ne 3 PacueTHast 3azja4a (Bo3mMoxHO 100 BapuaHTOB):

UYeMy paBeH MOMEHT MHepPLMM LMHApPa Maccoid m = {2,8} kr u paguyca R = {1,59} M, Bpalljatoierocst OTHOCHTENBHO OCH, ITPOXOASLINIA uepe3 ero Le
Ne 4 Ha BaroHeTKy Maccoil m, JBIDKYIIYIOCS TT0 TOPH30HTA/IBHBIM PelbcaM CO CKOPOCTHIO U, CBEPXY BepPTHKA/IBHO OITyCTU/IH IPy3, Macca KoToporo pasHa 0,2

Ne 5

Temo maccolt m = 230 r, MOJABEIICHHOS HAa HEBECOMOIT
HePaCTAAKIIMOIT HITH JUIHOIL / = 0,4 M, OTKJIOHIIII Ha yroi o = 60°
U OTIyCTIUIL. HaliTi cCKOpoCcTh Tea MpH MPOXOKIEHII HILKHEL
TOUKU -IpaeKIT-opI{H.

Ne 6 CrutormHo# rumuHApP Maccel m = {2,8} kr u paguyca R = {1,59} m Kartutcst 6e3 CKO/IbKeHHS CO CKOPOCTBIO 0 = {2} M/C IO FOPU30HTATBHON ITOBEPXH(

Ne 7

Ne 8

Ne 9

Pacuernas zagaua (Bo3mosxkHo 100 BapuaHTOB):

H3BecTHO, 9TO MONEKyna yriekncinoro raza CO; mpu onpeneIeHHOI TEMIIEPATY
KIHEeTH4IeCKoil 3Heprueil Exy = {5381}-1072° JI:x. UeMy paBHa KHHETHUeCKas dHE
IOCTYIATETBHOTO IBIKEHNS MOJIEKYIIHI yTIeKkncaoro raza? OTser faiite B-107%
o z[ec:;_[me.|

UYeMy paBHa MOJISIpHasl TEIUVIOEMKOCTh B H30XOPHOM ITpOLiecce ec/i paboviM BelleCTBOM SIB/IsieTcst ra3 Kuciopog, ? OTeeT BeipasuTe B [x/Mornb F

PacuétHas 3amaqa (Bo3MokHO 100 BApHAHTOB)

JTo kaxoit TeMIepaTypsl cIeyeT H300apHUECKH HATPETh Ia3. UTOOHI ero IIOTHOCTH
YMEHBIATACE B {2} pa3a [0 CPaBHEHHIO C INIOTHOCTEEO 1pH 0°C?
OTBeT BeIpa3uTh B KembBHHAX (K).

Ne 10 K.1.74 TerutoBoii Marivsel, paboratoreit o nukity Kapro, pasen 60%. Bo cko/bKO pa3 TeIioTa, Moty4eHHast [Py H30TePMHUUeCKOM paciupeHnH pabou

Ne 11

Ne 12

{deMy paBeH MOTOK BEKTOPA HAIIPSKEHHOCTH 3IEKTPUYECKOr0 IO Yepe3 MOBEf
2 (v
IUIINH/pa C OCHOBAaHUEM S = 1M~ 1 BBICOTOI

h=1m, ecin E =1 kB/Mm?

I

:

:

i
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{PacuerHas 3a1aua (Bo3MoxkHo 100 BapuaHTOB):

IInocknii kouaeHcatop eMkocThi0 C = {7.8 } Mk® 3apsannu qo HanpsoxeHns U -
3apsj] Ha KOH/IEHCATOPe, €CIIN, HEe OTK/II0Yasa OT NCTOYHUKA, IPOCTPAHCTBO MEXK]
KOHJIEHCATOopa BaHIOJIHHJIH IBIIEKTPUKOM N3IEKTPUYECKON IPOHUIIAEMOCTBEO ¢
nath B MKKIT, OKpYIIUB 1O COTHIX.

Ne 13

Ha PUCYHKE YKa3aHO ITOJTOXKCHUC VIACTKA ITIPOBOAHIIKA 11 HAIIPABICHUC CHIIOBOI]
MardiTHOTO HOHh. OHPGHGHHTG HaIIpaBJICHUIEC TOKA. OTBeT 3a0UIINUTE CJIOBOM

) .

Ne 14

PacueTrnas 3agaua (Bo3morxHo 100 BapuaHTOB):

. DNeKTpOH BIIeTaeT B 0071aCTh OTHOPOTHOIC
B IIOJIS 1 IBIDKETCS I10 BUHTOBOI IHUH C Pa,
{2,7} cm u marom h = {9,5} cm. Uemy paBE
yria o (cM. prc). OTBeT OKPYIJTIUTE 0 COTh

W

V7
/)

W

£
7

£
7

Ne 15 IpsiMo/MHelHHbI MPOBOAHUK J/IMHOM 0,1M, TT0 KOTOPOMY TeueT TOK 3 A, HaXOJUTCS B OZIHOPOJHOM MarHUTHOM IoJle C UHAYKLYel 4 Ti u pacrosnokeH
PaBHOMEpHOM IlepeMelljeH!! IPOBO/IHKKA Ha 1 M B Harpae/ieHU! JeiCcTBUsI 3TOM CUmbI?
Ne 16

— s Kaxkoe HaIlpaBJICHUC IMECCT CHIIa .HopeHua, HGﬁCTBymmaH Ha
® B I[TOJTOKUTEIIBHYIO 3apAKCHHYIO HaCTUITY. OTBeT 3anUIINITE CIIC

7®,
-

Ne 17

IMarsnTHOE HONe co3aaeTcs ABYMS ATHHHBIMI IAPATlIeThHEIMHA IPIMOTTITHEHEIM)
pUCYHKa, 110 KoTopheIM TekyT TokH [; n [,. Ecmu [;=2],, kak HanpaBiieH BEKTOp Mart
CIIOBaMI.

Ne 18 Yacrwija Ko/1ie61eTcst BAO/Ib OCH X TI0 3aK0HY x=5cos(nit/2+11/3) (cm). UeMy paBHa MakcHMasibHasi CKOPOCTh YACTHI[BI? OTBET JaTh B CM/C
Ne 19

Ba- KaKoe BpeMA 0T Hadalla  IBIKCHIIA TOYKa, cOBepIIad- KoJIe0aHHs 110 "YPaBHCHHUIO X"~
IIOJIOKCHUA PABHOBECHA " 1O MAKCHMATTbHOI'O 'CMGI.T.[GHI’IH?%

Ne 20
YIJHBHF.HHG PAa3HOCTH IOTCHITHATIOB HA oOKIIagKax KOHIOCHCATOPAa EMKOCTERO

C =0.2 Mk®, umeeT B U= 30cos 104t (B). HaliTH OTHYTO SHEPTHIO
KOTIe6aTeTbHOT0 KOHTYPa B MK ]
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Ne 21

-PalcquHaﬂ 3amada (Bo3mosxHO 100 BapmaHTOB):

[T1ockas rapMOHIYecKas BOJTHA PACIPOCTPaHIETCs B IPOCTPAHCTBE OTHOCHUTE!
3aKkoHY: Yy (x,f)=Acos(of—kx)cm, rae A = {1,5} em, o = {9,7} pan/c, {k} = 2,3 cm
(a30BYI0 CKOPOCTE pacIpoCTpaHeHNs BOTHEL. OTBET BEIPA3NTE B CM/C, OKPYTIIT

Ne 22
BoJHBI OT BYX KOT€PEHTHBIX NCTOYHHMKOB IPUXO/SAT B OAUHAKOBOH (hase. UeMy paBHa aMIUIMTYy/ja pe3y/bTUDPYIOLIEro KonebaHust B 3TOH TOUKe, e

Ne 23 CkopocTh 3ByKa B Bogie paBHa 1450 m/c. Ha KakoM MUHMMAa/IbHOM PACCTOSIHUM HAXOASATCS TOUKH, COBEPIIAIOLIYe KoJieOaHus! B IIPOTHBOIIO/IOXKHBIX (a3a:
Ne 24 TIpu ymeHbllIeHUH B 2 pasa /iIMHbI BOJIHBI CBeTa, Na/jalollero Ha MeTalInuecKylo [1aCTUHKY, MaKCMMa/lbHasl KUHeTUYecKasi SHeprus 371eKTPOHOB yBeJlH
paBHsack 10 3B. OTBeT BbIpasutsb B 3B.
Ne 25
Karop ¢ pabotoit Boixoga ABbix=1.93B ocgemiaroT ¢oroHamu ¢ sueprueii e=1.9ABbix. Kakoe HarpspkeHre Hy)KHO CO3[aTh MEX/Y KaTofOM M aHo,

Ne 26 pacuerHast 3aa4a(100 BapraHTOB)

Ha mesns mmpuHoii b = {0.2 } MM nazjaeT 1o HOpMasy rapasutesbHbIi My4YoK cBeTa C JyiMHON BostHbl A= {0.5} Mkm. Haiiti mmprHy 1leHTpanbHOro Mak
Ne 27 ludpakijpionHas pemétka cogep>xut 100 mrrpuxos Ha 1 Mm. [Ipy HopMa/IbHOM TaZieHUH Ha Heé cBeTa C AJIMHOM BoHbI 500 HM MakCHMasIbHBII Opsiio
Ne 28

Yemy paBHa 3Heprus (poToHa B 3B, €Clii JTIHA BOIHEI €0 paBHa 389 HM.
IMoctostHHas ITnanka h = 6.63-107* JIx-c. ckopocTs cBeTa B BakyyMe ¢ = 3-10° M/,
OTBET OKPYITINTH 10 COTHIX

Ne 29 AToM BOZ0pO/ja HAXOAUTCS B BO30Y>KeHHOM cOCTOsIHUM N=4. CKOJIbKO JIMHWI MOXXHO Hab/M0aTh B CIIEKTPe BOZOPOAA?

Ne 30 DoToH c 5Heprueli 3 5B BbIOMBaeT 3/1eKTPOH W3 aTOMa BOZI0PO/|a, HAXOASILEr0Cst B COCTOSIHUM C [JIaBHBIM KBaHTOBBIM UMC/IOM N=3. HalTH KMHeTHuecKy
OTBeT OKPYIVIUTB /IO IeCSAThIX

Bonpocbl 3akpbimozo muna:

Ne 1
1 Teno ABIKETCSA TI0 TPASKTOPUN 11300paKeHHOL ‘Ha PUCYHKE 113 TOUKU -4 -B-TOUKY
Tella-yObIBaeT. B Touke-B-BEIOEpHTE ‘HAIIPABIEHNA ‘-HOPMAIEHO, A, , 1 ‘TAHT€HIINA
yCcKopeHnil ¥
/Z\
4 I
B
3
2
Ne 2
[IpoBeauTe aHANOT IO -MEXKAY XaPAKTEPUCTUKAMI TIOCTYNIATEIHHOIO 11-BpalllaTe]
NBIDKECHUA.
IoctynarensHoe ABMKEHHE X BpamarenrsHoe iBrxeHne c
o]
m-—--Maccad A@-—mpupalneHne -yriia e
V- "CKOPOCTEH € —yTIIOBOE yCKOpeHueH s
(., —TaHTeHIINATbHOE ‘yCKOPEHN e W —yTIIOBasi-CKOPOCTHE c
A7 —IpupaIneHe paanyc-Bekropast  [—-MOMEHT MHEpLIIX S
Ne 3
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Hapucynkax nipuBeeHs Tpa@ ki TpeX MHKTNTIECKIX IIPOIECCOB, TIPOUCXOISIT
n/IeanbHBIM Ta30M. ‘B ‘KakoM 13 -3THX TIpOIecCOB T'a3-COBEPINNII 3a ‘LI KII TIOTT0KHI
pabdoty?q

F 3 - A > -

P[] 1 P 2 P 3
> A W ¥ A
L
> > > q‘[

1.-19

2.-29

3.-39

4.~ HuB-ogHoMY

Ne 4
YacTuna ABIKETCA PAaBHOMEPHO 110 TPAEKTOPUH, M300paskeHHOII Ha pucyHKe. B-

TPaeKTOPUH YCKOPEHNEe YaCTUIIEI PABHO HYIIO 7Y
Bribepure Bce BO3MOKHBIE BapUAHTHI

1.-19
2.-29
3.-39
4..49
5.-50

Ne 5
Touka M OBIKETCA paBHOMEPHO I10 CBEP

M3MEHSISTCS MOAYIIb VCKOPSHUS TOUKHI ?
a. BO3pacTacT
b. OTBEeT HEOHORHAUEH
C. }-"I\-IGHBHIEIGTCSI|
M d.He m3MeHsgeTcs

Neo 6 SIBnIeHHMe BSI3KOCTH Hab/IIOZAeTCs eC/M B BelljeCTBe (HECKO/IbKUX BellieCTBaxX) CO3/aH rPaJiueHT ...
1. ckopocTeit
2. TeMmIieparyp
3. KOHL|eHTpaLui

Ne 7
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L)

Ne 8

Ne 9

PaccmoTpute Tadmmry Menaeneena.y
3annmure YeMy paBHa MOIISIpHAs Macca-MoJIeKy bl congHoli kucaoTel HCL -OTB

B T/MOIIb-OKPYTJIIB JI0 TIeTIX ( TOJIBKO I1CIO0). g

MNMepnoauyeckan tabnuua A. U. Menpeneesa

| 3] I - |u|n|-ll‘lepnon

TrpPyYynNmnse 3 NTEMEHTOB

II I v \Y
Avomiiah
IIHID
B 10.811 C 'Il.l'llllg 7 0 u.tn% u.mg Ne ﬁ.ll?. Li l‘"i
Bop Yraepoa Kucaopoa Heon JaTmit |
13 Sl 14 OIILﬁ‘m

L K2
?
i
K2
K 5
~5
fﬂ K2 ' E,.
»
) o
X -
T
f 7 3 4

2

Kakoe uz TIpEeACTAaBICHHLIX HA PHCY
IIMECT 'HElHﬁOJIBI_[[yIO TIOTCHITHAIEHY

1

T = _a _a _~a

1.-19
2.+29
3..39
4.+49

Bpycok mMaccoit m HaxoauTcs Ha Becax. Haiity mokasanusi Becos P, eciit BeCbl HAUHYT JJBUTAThCsl BEPTHKAIbHO BHH3 C YCKOPEHHEM

Ne 10

a =g. Boibepute oauH oTBET

29

1. P=2mg
2. P=mg

3. P=3mg

4.0
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Ne 11

Ne 13

Ne 14

~ITHKIL, H300pakEHHBIN Ha PHCYHKE, COCTONT H3Y

7|

p.TIaf

. P

UL JTx

P g g g .
—t

1)+ 2-u3006ap-u-2-H30X0P; "
2)-2-u30TepM-H-2-H300ap. |
3)~2-u30TEpM-H-2-H30X0P]
4)-2-130TepM-U-2-aquadat.|

B DJIICKTPOCTATHYICCKOM IIOJIC TICPCMCIIIACTCA TI0JIOKUTENBHEII 3apAn M3 -TOYKHA 1
Pa3HBIM TPACKTOPHAM. B-xkakom ‘cIy4dac -pa60Ta CHII3IICKTPHYCCKOTO 1I0JIA 60]151

1.19

2.119

31119

4.'P360T3. CHIBICKTPHYICCKOT O IIOTIATIO B
TPaCKTOPIAM OINNHAKOBAaX

B xakoii -001acTy Ha TIHAN, COSINHAIONICT TOUeTHBIE 3apA/IbI +q 1 -2, HaX0 I’
KOTOPOI HalIPSIKEHHOCTH 1101151 PABHA HY IO 7Y

1 2 3 4
+q o
t..q q-[
1.- 19
2.-29
3.-3¢
4. 49

Kaksapucur HAIIPAKCHHOCTE SIICKTPHYCCKOT'O T10IA OeCKOHEYHOIT PaBHOMCPHO:
IIMTOCKOCTH OT PACCTOAHUA T 1O 'HHOCKOCTH?ﬂ

1.+ E~9
2.-E~1/1
3.2 E~1/7
4.+ E~1/43

5.+ He=aBucuror+
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Ne 15

Ne 16

HlenoztBHmHLIfi TIPOBOIANIIII KOHTYP PACIOI0KEH B I3MEHAIOINEMCA ‘BO BpEMEH
none, ipuueMdB/dr>0. Beibepute BepHoe yTBepkIeHUe ¥
T
| .~ TOK He BO3HHIKAET, TaK KaK KOHTYP HEIIOBILK
2.~ B'KOHTYpPE BO3HNKAET TOK, HaIIPaBICHHEII 110
CTpeJIKe, €CIII CMOTPETh CBepXyY
3.~ B'KOHTYpE BO3HIKAET TOK, HAIIPaBICHHBIH TIP(
CTPEeIIKH, €CIII CMOTPETh CBepXyX

MaruuTtHoOe TI0Ie cO34aeTCA ABYMA - IINHHBIMI T1apallIeIbHEIMI TIPSAMOIHEITHE]
IIPOBOHUKAMI, TIEPIIEHIUKYIIIPHBIMU TI0CKOCTH ‘PUCYHKA, 110 KOTOPBIM TEKYT ]
Ecmn1=21-I2,-T0-BeKTOp MarHUTHON MTHAYKIINH B TOUKe -4 ‘HalpaBieH- ..

4 T
L 1 .BepxY
o a G a ® 2 .Bnesof
I 12 3..Brpasof
1 4 Bauzq

IMupxynanusa BekTopa-MarHUTHOU THAYKIINH 110 3aMKHYTOMY ‘KOHTYPY -OT/INYHA
rmosTomy:
l. - CHIBIMarHUTHOTIO iI0JISI He ‘KOHCEPBAaTUBHEL, a MAarHUTHOE 110J1€ Bl
2. -+ CHWIH MaFHHTlHOFO 1107151 KOHCEPBATUBHBL, 4 'MAarHITHOE 1101 T10Te
3. - CWIBIMarHUTHOTO 1107151 HE KOHCEPBATIBHBI, a-MATHITHOE T10JI€ I
4. - CIIBIMarHUTHOTO 1107151 KOHCEPBATUBHBIL, @ 'MArHINTHOE T10J1€ BUX]

Ne 17 Boibepute ¢hpa3sy, uToObI yTBEP)K/EHHE CTa/I0 BEPHBIM.

Ne 18

Ne 19

B LileHTpe paBHOMEPHO 3apsDKEHHOr0 KOJIbLja TIOTeHLIAas 3/IeKTPOCTaTHUeCKOro MoJist

A. paBeH Hy/0
B. He paBeH Hy/10
B. He onpeienéH B JaHHOM 3a/iaue
ITepriog KosebaHui B 3/1eKTpHUUeCKOM KOHTYPe BO3pacTaeT B 2 pa3a 3a CUET yBesIMUeHHsl EMKOCTH KOHJIeHCaTopa. Bo CKOJIBKO pa3 U3MeHH/IN EMKQ
A. yBenuunu B 2 pasa
b. ymeHbnM B 4 pasa
B. yBemuunu B 4 pasa

I ymeHbIImm B 2 pasa

YpaBHEHHE Pa3HOCTH ITOTEHIIHATIOB Ha 00KIaJKaX KOHIEHCATOpa
eMKOCTEI0 C = 0.3 MK® , HMeeT BHIL: U=30cos10%xt (B). Yemy
paBeH IepHOJ KOIeOaHHH.

A 02103 ¢

b 20mc

B 3.14104c

I' TIpaBHIBHOTO OTBETA HET

Ne 20 Touka coBepiiiaeT KoyieGaHust BAIO/b OCH X TI0 3aKOHY X = 5sin2mt (cm). UeMy paBeH IyTh, TIPOH/E€HHbI#H 3a t=2 ¢ ?

1.10
2.40
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W
on
N

v [lns cheprdeckoil BOTHBI CIIpaBefiTABO YTBEPKAEHHE. .
1. BonHOBbIe TOBEPXHOCTH UMEIOT BUJ, TIapal/ie/IbHbIX JPYT JPYTY IUIOCKOCTeH
2. AMIUIMTY/A BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUS [I0 UCTOUHHMKA KostebaHuii (B HEMOMIOIAloIel cpeje)
3. Ammmryza BosHbI 06paTHO NPONOPLOHA/IBHA PACCTOSHUIO 10 UCTOYHMKA KoslebaHuii (B HemoIvIowjatolLeil cpesie)
Ne 22
Sl I[BEI KOT'€PpCHTHBIX UICTOYHHIKA C JIIHHOI BOII
h PacnoI0KEHBI HA PaBHBIX PACCTOSHUAX [1=/2

sKkpaHe. B Touke M HaOmromaeTcs
M 1 -makcumyMm

f 2 - 5KpaH OCBEIIEH paBHOMEPHO
e
ff ; 3 - MUHHIMY
S2 ../\ .

Ne 23 Kakas u3 XapaKTepHUCTHUK MeXaHWUeCKOM BOJTHBI He 3aBUCHT OT CBOMCTB cpe;:u;l? BLIGEPI/ITE OAVH OTBET:

1. CKOpOCTBb pacripoCTpaHeHus
2. HeT NPaBU/ILHOIO OTBeTa
3. uacrora

4 n[711MHa BOHBI
Ne 24 B KaKo# Cpe/ie He MOI'YT PaclipOCTPAHSITHCS MEXaHHUECKHe BOJHbI? BribepuTe ofnH OTBET:

1 Brasax

2 B KUAKOCTSIX

3 B /r060Ii Cpesie MOTYT PaciipOCTPAHATHLCS
4 B TBep/bIX Tenax

5 BBaKyyme

Ne 25
PaccMoTpuTe 3aBHCHIMOCTE H3Ty9aTEIBHON CIIOCOOHOCTH a0COMIOTHO YEPHOT
IUINHEL BOIHEL. Kakas KpHBasd COOTBETCTBYIITE MAaKCUMAIIBEHOII TeMIieparype Al
T 4
1. Th
i . I
O\ T 3. I5
- T;
o T;
iz Az 4l Y
Ne 26
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Ne 27

ToHKas CTEKIAHHAs IUIaCTHHKA C [I0Ka3aTeleM IPEIOMIEHHA 11 H TOIIIHHOI d IoMeleHa MexIy
IBYMA CpelaMH C IOKa3arelIAMH IPETOMICHHA n, H n, OPHYEM n,; > n > n,. Ha IIACTHHKY
HOpPMalIbHO IaJaeT CBET C JIHHOH BOMHEI A. ONTHUeCKasd Pa3HOCTh X0Ja HHTEP(EpPHPYIOUIHX
OTPa:KCHHBIX JIyYcH paBHa. ..
., BBIOEPHTE OJTHH OTBET:

(U N Iy

4.

vi=va, E1 <E;
vi=v2, E1 > E>
vi<wy, E1=E;
vi>va, E1 = E;

h A 1.2dn
"'dl n | "' 2. 2dn+A
3.dn
b M 4. 2dn+\/2
| I ¢ 1 I HapHC}fHKG HpHBCI[GHBII[BC BOJIBTB.MHGpH
- XapaKTePUCTHKHA BAKYYMHOTO (hOTOAIEMEeH

Ecmu E — ocBemeHHOCTE POTOIIEMEHTa, a
V — JacToTa IIaJaloIero Ha Hero CBeTa,
fr-o I1S1 JAHHOTO CTy9as CIIPaBeI/INBEI COOT

Ne 28 TIpu ocBellleHUH KaToAa BaKyyMHOIo (hoTo3/1eMeHTa TIOTOKOM MOHOXPOMaTU4eCKOro CBeTa IIPOMCXOAUT BbIX0Z, (oT02/1eKTPOHOB. Kak M3MeHUTCs: MaKkcH

1 - He U3MeHHUTCS

2 - YMeHBLIUTCS

3 - yBeIMUUTCSH
Ne 29 I1apannensHbIi Iy4YOK CBeTa Na/jaeT HOpMasbHO Ha 3epKasbHYI0 ITOBePXHOCTh. Kak M3MeHNTCs cuila JJaB/ieHnst cBeTa Ha 3Ty ITOBEePXHOCTb, eCJI ee 3aue

1 — yBenuuutcs B 2 pasa

2 — obparuTcs B HOJb

3 — yMeHBLINUTCS B 2 pasa

4 - He U3MeHUTCS
Ne 30 B criekTpe M3/iyueHHsi aTOMapHOTo BOAOPO/a Hab/roaeTcst pOBHO JIMHUK cepur Banbmepa (2-51 ceprist). CKOMBKO JIMHUI B 3TOM CIIEKTPE TPUHA/JIEXKUT

A 3

33
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