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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:

OITK-1 — crioco6HOCTb MCIO/Ib30BaTh TI0/1I0)KeHHs, 3aKOHbI U METOAbl €CTeCTBEHHbIX HAayK U MaTeMaTWUKW [Jid pelleHus 3aJa4d HH)KEHepHOI;’I
AedATe/TbHOCTU

OIIK-2 — crocobHOCTh CaMOCTOSITE/IBHO TIPOBOAHTL IKCIIEPUMEHTa/IbHbIe HCC/IeJ0BaHUsI U WCII0/Ib30BaTh OCHOBHBIE MPHEMbI 06pabOTKH 1
pe/iCTaB/IeHHs! TTOJTyYeHHbIX JaHHbIX

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE C/Ie/[YIOIIUX Pe3y/bTaToB 00pa3oBaHuUs:
OIIK-1
3HAHUA:
Ha yPOBHe IIpe/|CTaB/IeHUIL:
* 001wet (pr3MYeCcKoii KapTHHBI OKPY)KaroIero MHUpa Kak CUCTeMbl B3aMOCBSI3aHHBIX (DH3HUeCKHUX
SIBJIEHUH, Pa3/TMUHBIX (HOPM /IBIDKEHHS] MaTePHH;
* pos pU3MKM Kak (yH/iaMeHTa JJIs M3y4eHHs! AUCLIAIIINH MPOodeCCOHaNIbHOTO LIUK/IA, KaK OCHOBY
ISl BBIZIe/IeHNs B CBOei Ipode CCUOHAILHOM /lesTe/TbHOCTH (hM3MUeCKUX SIB/IeHUH U ITPOL|eCCOB,
OTpe/ie/ISFOLINX PUHLMIIBEI pabOThI pa3/IMYHbIX TEXHUYECKUX YCTPOKCTB;
Ha ypOBHe TIOHNMaHHUsL:
* CMBIC/Ia TAKKX MOHATUH Kak: GU3nueckoe siBjieHNe, pr3nvecKast BeIMUMHA, MOJE/b, TUTIOTe3a,
9KCMepruMeHT, HabmozieHre, n3MepeHye, hru3ryeckast Teopusi, GU3HNUECKUIl 3aKOH;
* (yH/]aMeHTa/IbHBIX MOHSTHH, 3aKOHOB ¥ TEOPHI1 KJIaCCHUeCKOH M COBpeMeHHOH (H3MKY;
Ha YPOBHe BOCIIPOU3BeZeHUS:
* (hopMyMPOBOK (PM3NUECKHX 3aKOHOB, PUHLIUIIOB U MOCTY/IaTOB, UX MaTeMaTHueCcKOe BbIpa)KeHHe Mo
OCHOBHBIM pasziesiaM GHU3MKH: Gpr3HUecKie OCHOBBI MeXaHHKH, 3/IeKTPHUeCcTBa U MarHeTH3Ma,
3/IEKTPO/IMHAMUKH, (U3MKK KoleOaHUI 1 BOJIH, ONTHKH, KBAHTOBOW (DM3MKH, aTOMHOM U si7lepHOH (PU3MKY;;
YMeHus:
TeopeTHUUecKHe:
* OTpeJieNUTh Iy TH pellleHust TI0CTaB/IeHHOH 3a/ja4y, OuepTUTh KPYyT (U3HUeCKIX 3aKOHOB, 3HAHKE
KOTOPBIX TI03BOJIMT PELIUTh JJaHHYIO 3a/iauy;
TIpaKTHYe CKHe:
* pellarh TUIOBbIE 3a/]aUM T10 pas/esiaM Kypca (QpusnKY;
* pa3bupaThCs B MPUHLMIAX JeHCTBUs (pu3nuecKrx MprubopoB 1 criocobax Ux IMpUMeHeHNs;
* TIPOM3BOZIUTH PACcUeThl 110 pe3y/IbTaTraM U3MepeHH;
* OL|eHHBATh IIOTPEITHOCTb U3MepsieMbIX BeJIMUNH;;
HABbIKU:
* TPaMOTHO ¥ apryMeHTHPOBAHO M3/1araTh COOCTBEHHbIE MBIC/IH, 000CHOBBIBAaTh CBOM CY)K/EHHS;
* paboTaTh C LIMPOKUM KPYTroM (pu3nueCcKUX MpUOOpPOB 1 000py0BaHMUS;.
OIIK-2
3HAHUA:
Ha yPOBHe IIpe/|CTaB/IeHUIL:
* B3aUMOCB$I31 TEOPUH U SKCTIEPUMEHTA, CiTyKatiero 6a3oi A1 GopMUpOBaHHs TEOPUU U
TIOJTBEPIK/JAIOIIIETO e MOJIOXKeHHs.
Ha ypOBHe NTOHUMaHHSI:
* (h3HUUeCcKUX Mogiesield, FCII0/Ib3yeMbIX IIPY OCTPOEHUH TEOPUH SIBJIEHMUS;
* TPaHML] NPUMEHUMOCTH TEOPUH, TIOCTPOEHHOM Ha OTIpe/ieNleHHON (hHU3MYeCcKoi Mozgeny;
* IPUHIIUIIOB TIOCTPOEHUsI (hU3HUEeCKUX IKCIIEPUMEHTOB.
Ha ypOBHe BOCIPOU3BE/IeHNU:
* METOZIOB pelLleHuUs 3a/ja4 M0 ONMKUCaHUI0 (pU3UUeCKUX SIBIeHUH;
* METO/|0B TIPOBe/IeHUsI SKCIIepUMeHTa ¥ 06pabOTKY pe3y/ibTaToOB U3MepeHHH;
* METOJMKU OL|eHKH TIOIPeIIHOCTH U3MepsieMbIX BeJIMUUH. ;;
YMeHus:
TeopeTHUeCKHe:
* TIOCTaBUTB L{e/Tb POBOANMOTO 3KCIIEPUMEHTA U OTIPE/IeUTh TI0C/Iel0BaTeIbHOCT /1eHCTBUI ITPH ero
TIPOBeJeHNH.
TIpaKTHUeCKHUe:
* QHA/IN3UPOBATh TI0/IyUeHHbIe Pe3y/IbTaThl i COIIOCTABIISATh UX C TEOPeTHUeCKU POTHO3UPYeMbIMH;
* TIPe/ICTaB/IATh (PYHKLMOHA/IBHbIE 3aBUCUMOCTH (PU3UUECKIX BEJIMYMH B BU/le TPA(MKOB.;;
HaBbIKU:
* COCTaB/ISATh Hay4Hble OTYETBI C TPAaMOTHBIMU BBIBOJAMH O ITPO/ieNlaHHOM paborTe;
* paboTars C IUTepaTypol U MHBIMI NCTOYHHKAMU HH(OPMALIUIL..
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuuruna @PU3UKA sip/isieTcsi AUCLUIUTHHON 00s13aTe/IbHOM yacTu 6/10Ka 1 mporpaMmbl MIOATOTOBKH 110 Harpasenwto 11.03.01
PaduomexHuka.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMYecKuM npogomkennem aucuuiuind: BBICIIHASLI MATEMATHUKA.

Copiep>kaHie JWCLUIUIHBL SIBJISIETCS. OCHOBOM At ocBoeHuss jucturiiid: OCHOBBI KOHCTPYUPOBAHUSA OIITHKO-
JJIEKTPOHHBIX 1 JIASBEPHBIX ITPEOPOB, 3JIEKTPOJJMUHAMMKA 1 PACITPOCTPAHEHME PAZIMOBOJIH.

HpeABapHTe]I]:HLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

e OIIK-1 — CriocoGeH MCIo/b30BaTh TI0/TI0’KeHH, 3aKOHBbI U MEeTO/Ibl €CTeCTBEHHBIX HAYK M MaTeMaTHUKH /I DellIeHHA 3a4a4 I/IH)KGHE[JHOﬁ
AedATe/IbHOCTH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPYA0EeMKOCTb JUCLIUMIUINHBI cocTaBsiet 11 3.e., 396 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI
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Paspen 1. ®u3nyeckue 0CHOBbI MexaHHKH. 1.1. KuHeMaTiKa MaTepHaabHOM TOUKH H TBEP/OTo
Tena. [Toct " TBepAoro Tena. 1.2. lnHaMuKa
1 P MarepuasbHoi Touku. [ToHATHe COCTOAHMS B K/IacCHUeCKoi MexaHuke. 3akoHbl HbioToHa. 76 36 18 9 9 40 20 20
F cuctembl otcueTa. Cumbl uHeprun. 1.3. 3aKoHBI
C B 1.4. Iy TBep/oro Tena. 1.5. [IPHHIMIT OTHOCHTENBHOCTH B
1.6. OCHOBBI Pe/ISITHBUCTCKON 1.7. DnemeHThI Cl cpef.
Paspgen 2. ¢u3HKa 1 2.1. OCHOBBI MOJIEKY/ISIPHO-
KHHETHYeCKoii Teopyn. 2.2. DyHKIMK pacrpejeesnst. Knaccuueckas U KBaHTOBAs CTaTHCTHKH.
1 2 2.3. OcHOBBI Te KHe ¢; cocTostHusa Tpy Havana 68 0 16 8 8 36 15 15
TepMojMHAMUKH. 2.4, ITukn KapHo. TIpUHIIMITEI MOCTPOEHHS TEMIOBBIX MaluH. 2.5. SIBneHne
neperoca. 2.6.CHIbl MOeKy/IAPHDHOTO B3aUMOJieliCTBHS. PeabHbie rasbl. basosbie
Bcero 3a 2 cemecTp 144 68 34 17 17 76 35 35
Paspen 3. DeKTpHYecTBO H MarHeTHsM. 3.1. DnekTpuyeckoe rose B Bakyyme. ITpOBOJHUKH 1
[IM3/IEKTPUKH B /IeKTPUIeCKOM T1071e. 3.2. [IOCTOSIHHBIN 3/1eKTpUYeCK it TOK. 3.3. MarHuTHOE
2 3 mosie B Bakyyme. 3.4. MaruuTHoe mosie B BetiecTse. 3.5. D/leKTpoMarHuTHast MHAYKLus. 3.6. 112 56 28 13 15 56 20 20
YpasHerusi MakcBennia B MHTerpanbHO# u oit hopvie. Ma
) 3.7. KBasuc TOKH. 3.8. TIPUHLIMIT OTHOCUTE/IBHOCTH B
J1eKTP
Passen 4. dusnka Kone6amii. 4.1, TapMOHMUECKHiT OCLUAIATOP. TIPHMEDhI FapMOHHUECKHX
ocLuISTOpoB. 4.2. KnHeMaTtiKa 1 JMHaMiKa rapMOHHUYeCKuX KoseGauii. 4.3. CBo6oHbIe
2 3 3aryxaioujue Konebanus. 4.4, BeiHys/leHHble KosleGaHusi rapMOHHYECKOr0 OCLIMIUITOPA MO 32 12 6 4 2 20 10 10
JleficTBIeM CUHYCOMaILHOM CHItbl. 4.5, PU3MUeCKUI CMBICIT CIIeKTPa/IbHOTO Pa3/IoKeHHs.
HopMaribHble koeGannst (Mozbl.) 4.6 AHrapMOHHYECKHIA OCLI/LISTOP.
Bcero 3a 3 cemectp 144 68 34 17 17 76 30 30
Passen 5. BoHoBbie nponecchL. 5.1, Ynpyrue Bontbl. [110CKast CHHyCOM/aNIbHast BOMHA.
BonHoBoe ypaBHeHHe. DHeprus ynpyroii Botbl. Cdepuueckue BosHbl. CTosUNE BOTHBI.
Odiexr [orepa. 5.2. D1EKTPOMArHUTHbIE BOJIHBI. DHEPrysi 3/1eKTPOMarHUTHO# BosiHbl. CBeT
KaK 3/1eKTPOMarH1THas BosHa. Il cseta. 5.3. nrepdepentys BosH. Uutep
/IBYX MOHOXPOMATHYECKHX BOJH. [TOHSTHE 0 KOrepeHTHOCTH BOJH. MIHTep()epeHLIs CBETOBBIX
2 4 BOJH. VIHTep(epeHLIys B TOHKUX IleHKax. 5.4. Jludpaxipst o, [punuun [oiirenca- 55 35 14 12 9 20 15 15
®penesst. Judpakuus GpeHenst Ha Kpyryiom orBepcTiit. Judpaxips dpayHrodepa Ha mpsamoit
6Gec i 1jenmu. peweTka. JInpaKLyst peHTTeHOBCKUX /lyyeit, hopMyna
Bynbda-Bparra. 5.5. B3auMoelicTBHe 3/1eKTPOMAarHUTHBIX BOJTH C BelieCTBOM. OTpakeHHe U
npe/ioM/IeHHe CBeTa Ha TPaHMIie pasjena AByX cpei. dopmymsr dpeens. [iucrepcus ceta.
Pa30Bas M rPyIIIOBasi CKOPOCTb.
Paspen 6. KBanToBas dusuka. 6.1. TerioBoe nsnyuenvie. KBaHtoBast ontika. PoTOHBL. 6.2.
KoprycKy/sIpHO-BOIHOBO# Ayanu3sM. Bostbl e Bpoiinst. TIpuHLun HeonpeaeneHHOCTH. 6.3.
KBanTOBbIe COCTOAHMS. Bo/HOBast )yHKIHsA 1 ee CTAaTHCTHYECKHH CMBIC/T. TTpHHIuIT
cynepriosuiyy. 6.4. YpaBtetue IlIpegutrepa. Oneparops! (pU3nyecKix BeaHuuH. YacTuia B
i roTeHt it sive. TTpc YaCTHLbI TIO/| M Hayj IOTEHIHaIbHbIM
2 4 6Gapbepom. 'apMoHHUeCKHii ocuLIsITOp. 6.5. CTpoeHHe aroMoB. CrieKTphl BOAOPOAONOA0OHBIX 53 33 20 5 8 20 20 20
aromoB. Teopust Bopa. KBanToBasi Teopusi crpoenust aroma. Keantosele unciia. 6.6. OCHOBBI
TEOPUH CTPOEHHSI MHOT03/1eKTPOHHBIX atomoB. [puniun [ayu. [Tepuoauueckas cuctema
anementos [.W. Menjieneesa. 6.7. Ctpoenue Mosiekys1. dusnuecKas MpUPojia XMMUUYECKO
cBsi3u. VloHHast ¥ KoBa/leHTHast CBsA3b. MosleKy/sipHble CrieKTpbl. 6.8. ATomHoe siipo. Crpoenue
aromHOro sizipa. [ledheKT Macc. PajjHoaKTHBHOCT TIPEBpALIEHHs si7iep. SIepHbIe peaKijui.
DrleMeHTapHbIe YaCTHL{BL.
Bcero 3a 4 cemecTp 108 68 34 17 17 40 35 35
Bcero no aucyuninHe 396 204 102 51 51 192 100 100
3.2. AyANTOPHBIN NPAKTHKYM
Homep u
P Oobem,
Ne |HaumeHoBaHMe
Tema NpakTH4eCKOro 3aHATUA ayf.
n/n pasaena
yacos
AUCHUIUTUHBI
3ansaTue 1.1. KuHemMaTnuecke XapakKTepUCTUKY ABIKEHHUS: TPaeKTOpHs, IlepeMellieHre, IyTh, CKOPOCTb,
Pazpen 1. YCKOpeHue, yrioBas CKOPOCTb, YIJIOBO€ YCKOpeHHe. 3anstue 1.2. ,E[PIHE[MI/IK& MaTEpPIEU'ILHOFI TOYKH, 3aKOHbI
1 Du3nueckre HrrotoHa. Ciibl B MEXaHUKe: CHJia TpeHwus, CHla yIpyrocTtu. 3aKoH BCEeMMPHOI'O TATOTEHHA. 9
OCHOBBI HEI/IHEPLII/Ia]'[beIe CUCTEMBI OTCUeTa, CHUJ/Ibl UHePLIH. 3ansitue 1.3. I/IMHyII]:C CUCTEMbI MaTepUa/IbHbIX TOYEK.
MeXaHUKH. Pabota, KUHeTHYeCKast ¥ NOTeHLMa/IbHas S9Hepryst. 3aKOHbI COXPaHeHHsT UMITy/IbCa U SHepru. 3ausitue 1.4.
ﬂHHaMHK&l TOCTYyNaTe/IbHOI'0 U BPAalllaTe/IbHOI'O ABW)KEeHMA TBEpAO0ro Tesa.
3ansitue 2.1. YpaBHeHHe COCTOSIHUSA U/iea/IbHOI'O ra3a — ypaBHEHHe MeHAEHeeBa-KHﬂHeﬁPOHﬂ. OcHOBHOe
Pasgen 2. ypaBHeHMe MOJIeKy/IIpHO—KUHeTU4IeCKO! Teopuu. MosieKy/IsIpHO-KMHeTHYe CKUIA CMBIC/T JaB/IeHUst U
2 MoneKyn;{pHaﬂ TeMIlepaTyphbl. 3aHsTHe 2.2. Pacnpe/:[eneHHe Makcsenna MOJIeKYJI Ira3a I10 CKOPOCTAM. CpeAHI/Ie CKOpPOCTHU 8
¢usuka u Monekys1. Pacripegenenue BosblMaHa MoseKy/ B CUJIOBOM MOTeHLManbHOM Iosle. bapomeTpuyeckas
TepMOAMHAMUKa. | popmyrna. 3ansitie 2.3. I u 11 Hauana TepmopyHamMuky. KIT/T [MK/IMUeCKUX MPOLieccoB. 3aHsaTHe 2.4.
DHTpONUs
Bcero 3a 2 cemecTp 17
3ansatue 3.1. 3akoH KysoHa. PacueT HanpsbkeHHOCTel 3/1eKTpoCTaTHuecKUX Iosiei U Cuil B3auMOelCTBUS B
BakyyMe. [IpuHiun cyneprniosuuuu. 3anarue 3.2. Teopema 'aycca /151 BeKTOpa HalpsKeHHOCTH
JIEKTPOCTATHUYeCKOrO I10JId B BaKyyMe. [Torenuman JIEKTPOCTAaTHUYECKOI0 10715, CBA3b MEXAY
HaNpsDKeHHOCTBIO U NoTeHIManoM. 3ausitie 3.3. Kongercaropsl. PaboTa U 3Heprust 371eKTpU4ecKoro mossi.
Paspen 3. 3ansatue 3.4. 3akoH Bro-CaBapa-Jlariiaca B Bakyyme. ITpuHLun cyneprniosuriyu. Teopema o LMPKY/IsSLMA
3 |OneKTpUYeCTBO |[BeKTOpa MarHUTHOM MHAYKLUU. 3aHsTue 3.5. Cua JlopeHua. /IBioKkeHue 3apsDKeHHOM YacTULIbI B 15
Y MarHeTusm. OJHOPOHOM MAarHUTHOM I10J1e. Cuna AMHGPH. TToTok MarHuTHOM HWHAYKLHHA. Pa6ora TIpyU ABYDKEHUNU
[IPOBOZIHUKA C TOKOM B MarHUTHOM Iofte. 3aHsiTue 3.6. D/leKTpOMarHuTHast UHAYKLYS. 3apsi, NPOTeKatouii B
TIPOBOJHUKE ITPU BO3SHUKHOBEHUU B,HC HWHAYKLWHA. SIBnenue CaMOMHAYKLWH, TOKU IIPHU 3aMbIKaHUU U
pasMblKaHUU Lield. DHeprust MarHUTHOTO 110/1s. 3aHsATUe 3.7 DIeKTpuueckoe U MarHUTHOe T10J1e B BelllecTBe.
YpaBHeHust Makcsesa
Pazgen 4.
4  |®usuka 3anstue 4.1. CBoO0ozHbIe, 3aTyXalOIIMe U BEIHY)KAEHHbIE MeXaHHYeCKHe U 3JIeKTPOMarHuTHbIe KojiebaHusl. 2
KoseGaHui.
Bcero 3a 3 cemecTp 17
5 |Paspen 5. 3anHsTue 5.1. XapaKTepUCTHKM IJI0CKOH U cepruecKoii MOHOXpoMaTU4eCKoil BoH. BosiHOBOe ypaBHeHUe. 9
BonHoBble Crostunie BosHbL. AKycTrueckui a¢dekt Jomtepa. 3ansTre 5.2. VIHTepdepeHLHs [ByX MOHOXPOMAaTHIeCKUX
TpoLeccsl. CBeTOBbIX BOJIH. OnbIThl FOHra u CDPQHE]'IH. I/IHTepCl)epeHL[I/Iﬂ CBeTa B TOHKUX IjieHKax. [Tomockl paBHOrO
Hak/IOHa U paBHOM TomuuHbL. Kombia Hetorona. 3anstue 5.3. Judpaxius PpeHesist Ha KPYIVIOM OTBEPCTUH U
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nucke. 3oHbl @peHesst. BekropHas guarpamma. [Iudpakims ®payHrodepa Ha JJIMHHON NPSIMOYTOIBHON
mesd. JJudpakioHHas pellieTKa, ee XapakTepUCTHKH KaK CreKTpajbHOro rprbopa. 3aHsrue 5.4.
[Nonsipu3sariyst cBeTa, CTereHb Mnossipyu3anuy. 3akoH Mamoca. Yron bprocrepa.

Pazpen 6.
KsanroBast
¢u3vKa.

3ansTre 6.1. 3aKOHBI TEIJIOBOTO M3/TyueHHs: abCoMOTHO yepHoro Tesa. dopmysa [lnaHka Ayt u3/ayuartenbHOM
criocobHOCTH abCcoMOTHO UepHoro Tesa. CBolicTBa GoToHOB. BHerunuit Gpoto3ddekT, 3akoHsr CToneToBa,
ypaBHeHMe DiiHIuTelHa. Dddexkr KomnToHa. TopMO3HOe peHTreHOBCKOe H3nyueHue. [laBieHue cBeTa.
3ansTue 6.2. Bonbl fie Bpoiins. CooTHoweHus HeorpezieneHHocTel [elizeH6epra. KBaHTOBbIE COCTOSTHUS
3/IeKTPOHA B TOTEHIUA/IbHOM siMe. 3aHsiTie 6.3. OTpa)keHre YacTHI[bI OT MOTeHI[HaibHOro 6aphepa 1 ee
MPOXOXK/leHHe CKBO3b Oapbep, TYHHeIbHbIH 3ddekT. Mozgens bopa zyist atoma Boziopo/ia ¥ BOAOPO/0MIOA00HbIX
1OHOB. 3aHsiTHe 6.4. YpaBHeHue [lIpesuHrepa /s atomMa Boopo/a, chepruuecky CUMMeTPUUHOe pellieHHe.
KBaHTOBBIE UIC/1a 3/1EKTPOHA B MHOTO3/IEKTPOHHOM aTOMe. S1/iepHble peakLiy, SHePTHs peaKijiu.

Bcero 3a 4 cemecTp
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3.3. /TaGopaTopHbIi MPAKTHKYM

Ne
n/m

Homep u
HaMMeHOBaHHe
paspgena
JMCLMIITHHBI

Tema 1a60paTopHOro NPaKTHKyMa

Oo0nem,

aya.
4acoB

Pazgen 1.
dusnueckue
OCHOBBI
MeXaHUKH.

AyauTopHbIe Yachl OTBe/leHbl Ha czjauy JlomaltHero 3afaHus Nel, BbINO/IHEHKe U CZjauy OTYETOB MO BBOJHOM
n1abopaTopHoii paboTe u [ByM J1abopaTOpPHBIM paboTam U3 MepPeurCc/IeHHbIX B COOTBETCTBUM C
VHVBUYa/IbHBIM rpadyMKoM BBITTOHEHHsI 1ab0paTOpHBIX paboT B 1abopaTopuy MeXaHUKH U MOJIEKYJISIDHON
¢usuky. JlaboparopHast pabota Ne2.V3yueHre paBHOYCKOPEHHOTO [BYDKEHUsI HAa MalliiHe ATBy/a.
JTaboparopHasi pabora Ne3.Onpezienienue ko3¢ duipenTa TpeHns KaueHus. JlaboparopHasi pabora Ned.
ViccrenoBaHue LieHTPAIbHOTO yapa mapos. JlaboparopHas pabora Ne5. OripeiesieHre yCKOPEHHUsT
CBOGO/HOTO MajieHyst TIPH MOMOLLM MaTeMaTH4eCcKoro U 060poTHOr0 MasiTHUKOB. JIaGopaTopHasi pa6oTa Ne6.
ViccnenoBaHue 3aKOHOB JMHAMKKH Bpall[aTebHOrO ABWKeHUs TBepZoro Teja. JlaboparopHasi pabora Ne7.
Onpe/iesieHHe MOMEHTa MHepLUK MasiTHUKa MakcaeJiia. JlaboparopHast pabora Ne8. OripezienieHrie MOMeHTa
WHEePLIMK TBEPABIX TeJl C MOMOLIBIO KDYTU/IBHBIX Kosiebanuii. Jlaboparophasi pabota Ne9. Onipezenenue
MOZy/Isl Kpy4YeHUs] HUTH M MOMeHTa MHePLMM CHCTeMBI, COBepIIarolieii KpyTH/IbHbIe KomebaHusl.
JTabopatopHast pabota Nel0. OripeziesieHie CKOPOCTH MOHTa)KHOT'O TIaTPOHA C MOMOILIIBIO OaTUCTIYeCKOTO
KPYTU/IbHOTO MasiTHHKA.

Pazgen 2.
MonekynsipHast
¢dusmKa u
TepMO/[MHAMUKa.

AynuTOpHBIe Uachl OTBeZIeHbI Ha cflady JlomarHero 3afaHust Ne2, BBITIOJIHEHHe U CAauy OTYeTa [0 OfHON
/1abopaTopHOii paboTe 13 NepeYNC/IEHHBIX B COOTBETCTBUM C MHAWUBH/Ya/IbHBIM rPa(MKOM BBITTOTHEHUS
nabopatopHbIX paboT B 1ab0paTopuK MexaHUKH 1 MOJeKy/IsipHOH ¢u3uku. JlaboparopHast pabora Nel.
OrnpeziesieHne YHUBepCaIbHOW ra30BOM MOCTOSHHOM MeTOZ0M OTKauky. JlaboparopHast pabora Ne2.
Oripenenenvie orrorenust (Cp/ Cv) METOIOM 3BYKOBBIX CTOSTUMX BOJIH. JlaboparopHast pabora Ne3.
Ornpepenenue otHotuenus (Cp/ Cv) metopom Knemana u [le3opma. JlaboparopHasi pabota Ned. OrnipesiesieHue
orHomuenust (Cp/ Cv) merogom Kiiemana u [le3opma ¢ nomorsto ycraHoBku OITT1-6H. JlaboparopHast
pabora No5. M3yueHue TeIUIOBBIX MalllMH Ha rpuMepe ABuratens Ctupnunra. Jlaboparopras pabota Ne 6.
OrnpezienieHne ko3 duijeHTa BI3KOCTH XuAKocTH. JlabopatopHast pabora Ne7. Onipezienierne koadduipieHTa
BSI3KOCTH BO3/lyXa KalWUISIpHBIM MeToioM. JlaboparopHasi pabora Ne8. OripeziesieHre TeMI0ONpPOBOJHOCTH
BO37yXa.

Bcero 3a 2 cemecTp
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Pazpen 3.
DeKTpUuecTBO
1 MarHeTU3sM.

AyznuTOpHBIe Yackl OTBe/leHbl Ha czjauy JlomariHero 3azanust Nel u Ne2, BbIlo/IHeHMe U cflauy OTYeTOB 10
BBO/HO# 1abopaTopHoii pabote ( Pabota c anekTporsMepuTe/IbHBIMU TPHO0OPaMK) U 110 AByM 1a60paTOpHBIM
paboTaM M3 MepevyrciIeHHBbIX B COOTBETCTBUU C MH/UBH/Ya/IbHBIM rPa(UKOM BBITIOJHEHHsI 1ab0paTopHbIX
pabor B labopaTopuy /IeKTPUUECTBA U MarHeTu3Ma: M3 1abopatopHOro mpakTukyma ""OJIeKTpudecTso”
JlabopatopHast pabota Nel. V3yueHHe 3/1eKTPOCTaTHUECKOTO MO/l METO/[0M MoZieTMpoBaHusl. JlabopaTopHast
pabora Ne2. 3akons! Kupxroda. Jlaboparoptasi pabora Ne3. VicciejoBaHye 3aBUCUMOCTH TI0JIE3HOM
morHoctH, KIT/I MCTOUHMKA TOKa ¥ CUJIbI TOKA B LieNH OT Harpy3ku. JlaboparopHasi pabora Ne5. U3yueHue
POIL[eCCOB 3apsi/ia ¥ paspsia KoHzeHcaropos. Jlaboparoprasi pabora Ne6. V3yuenre CBONCTB
CerHeTo3JIeKTpHKa. V13 1abopaTtopHoro npakTukyma "OsekTpoMarHeTusm” JlaboparopHas pabota Nel.
W3mepenvie MarHUTHOTO mosist 3emiin. Jlaboparoprasi pabora Ne2. Oripe/iesieHie HarpsHKEHHOCTH MarHUTHOTO
107151 B TOYKaX OCH KPyroBoro Toka. Jlaboparopsas pabota Ne3. V3yueHre MarHUTHOTO T10JIs1 COJIEHOW/IA C
oMoIIIbI0 AaTurika Xosuta. JTaboparoptast pabora Ned. VicciejoBanue meT/v rucTepesuca heppoMarHeTHka.
JlabopatopHast pabota Ne5. Onipe/iesieHre B3aMHOW HHAYKTUBHOCTH JBYX KOHTYpOB. JIaboparopHasi paboTa
Ne6. M3yueHue siB/IeHNS] B3aMMHOW UHAYKLIVH.

13

Paznen 4.
du3uka
KosiebaHuiA.

AyIMTOpHBIE Yachl OTBe/leHbl Ha TIOATOTOBKY K BBITMOHEHHIO 1 C/jauy OTUeTa 10 OfiHOM J1abopartopHoii pabote
13 [IEPEUYHCIEHHBIX B COOTBETCTBUM C MHAWBH/YaIbHBIM rPaMKOM BBINTO/IHEHHs 1ab0paToOpHbIX paboT B
71ab0paTOPUH 37IEKTPUUECTBA ¥ MarHeTusma. M3 1abopaTopHOro mpakTHUKyma "OieKTpruyecTso”
JTaboparopHasi pabora Ne4. OripefiesieHye JU3/IeKTPUUECKHX IPOHULIAEMOCTeH KUIKOCTeH U TOJIAPH3YEMOCTH
HEIoIsPHOW MOJIEeKY/IbI pe30HaHCHBIM MeTo/joM. JlabopaTopHasi paborta Ne7 M3yueHue BbIHY)KAEHHBIX
konebaHui B KosiebaTeslbHOM KOHTYPe.

Bcero 3a 3 cemectp
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Pazpen 5.
BonHosble
TPOLIeCChI.

AyzuTOpHBIe Yachl OTBeleHbl Ha cfjauy JlomariHero 3ajanus Nel, mpoBejieHre BBOAHOIO 3aHSATHS IO TeMe
."OnTrueckrie TpubopEI", BEITIOHEHNE U Cflady OTYeTOB TI0 /JByM JabopaTopHBIM paboTam 3
epeurc/IeHHbIX B COOTBETCTBUM C MH/MBUAYaIbHBIM IPaMKOM BBINOIHEHHs JabopaTopHbIX paboT B
naboparopuu ontyky. JlaboparopHast pabota Nel. Fi3MepeHue roka3satesieii TIpeJIoM/IeHHsT KHKOCTeH.
JlabopatopHast pabota Ne2. OrnipeziesieHre [IJIMHBI CBETOBOW BOJIHBI P MOMOILIM Gunpu3amel. JlabopatopHas
pabora Ne3. Vi3mepeHusi ¢ OMOLLbI0 MHTeP(epeHIMOHHbIX Kostel] HbtoToHa. JlaboparopHast pabota Ne4.
[ubpakijys Ha yIOPsi0UeHHOM U Xa0TUYeCKOM MHOXKeCTBax mpernsTcTBuii. JlTaboparopHast pabota Ne5.
Iudpaxuust payHrodepa Ha [JJTMHHOM MPSIMOYro/ibHOH 1wjend. JlabopatopHast paboTa Ne6. M3yuenue
CBOMCTB OTpakaTe/bHOM J1U(PaKLMOHHOW pelleTKHU 1 Orpe/iesieHue C ee TIOMOLLbIO JJIMHbI CBeTOBOM BOJHBI.
JlaboparopHast pabora Ne7. Ornpeie/ieH1e KOHLIEHTpaLMKM pacTBOPa MY MOMOLLM MOJTyTeHeBOr0 CaxapuMeTpa.
JlabopatopHast pabota Ne8. V3yueHue 3aKOHOB MoJisipu3aluu cBeta. JlaboparopHast pabota Ne9. V3yuenue
/IVICTIEPCHY CBETa.

12

Pazpnen 6.
KsanToBas
¢du3mKa.

AynuTOpHBIe Uachl OTBeZIeHbI Ha cfiady JlomarHero 3afaHus Ne2, BBITIOJIHEHHe U CAauy OTYeTa [0 OfHON
/1abopaTopHOii paboTe 13 NepeYNC/IEHHBIX B COOTBETCTBUM C MHAWBH/Ya/IbHBIM rPa)MKOM BBIITOTHEHUS
naboparopHbIx pabot B 1aboparopun onTuky. JlaboparopHast pabota Nel (kB.onT.). Vi3yueHue crieKTpoB
WCITyCKaHUs ¥ orioleHus. JlaboparopHast pabora Ne2 (kB.ont.). MiccnesioBaHue CrIEKTPOB MHEPTHBIX Ta30B.
JlaboparopHast pabora Ne3 (kB.omT.). M3yueHue CrieKTpa aromMa BOZ0pPO/ia ¥ OTIPe/IeJIeHIe IT0CTOSTHHON

Punbepra.
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3.4. CamocrosiTesibHas pabora crygenta (CPC)

Homep u
Ne | HaumenoBaxme Copaep)xaHue y4eGHOTO 3a/JaHUA Obnen,
n/n paspena 4acos
JUCHUILTUHBI
Pazgen 1. . o
Drsnueckie BeinoniHeHre BBOAHOM J1aboparopHoit pabotsl. [Toaroroeka k aboparopsaeiv paboram Nel, 2. Odopmienue
1 OCHOBDI 0TUeTOB M0 J1abopaTopHbIM paboTam. [IoAroToBKa K 3amuTe 1abopaTopHbIX pabot. BrinonHeHue [JoMaiiHero 40
3apanust Nel. [ToaroroBka k Tectam Nel,Ne2. [ToArotoBka K guarHocTiuecknm paboram Nel,Ne2.
MeXaHUKH.
Pazpen 2. . .
MoekysDHast IMozroroBka K na60pa;ropH0H pabore Ne 4. Odopmrerne oTyeTa 110 1abopartopHoii pabote. IToAroroBka K
ysp:
2 P 3aluTe na6opaTop£101/1 pabore. BrimonHenue gomariiHero 3aganusi Ne2. [TogrotoBka k Tecty Ne3. [Togrotoeka | 36
K JIarHOCTHUeCKoi pabore Ne3.
TepMOZIMHaMMKa.
Bcero 3a 2 cemecTp 76
[MoaroroBka K aboparopHeiM pabotam Nel, 2,3. OcdopmiieHre 0TUeTOB M0 J1abopaTOpHBIM paboTam.
Pazgen 3. [MoaroroBka K 3arure jiabopatopHbix paboT. [ToAroToBKa K MPAKTUUeCKUM 3aHSATHSAM 110 Temam Nel, 2, 3.
3  |OnektpuuectBo |BbimosnHeHue [JomaiuHero 3aganusi Nel. IToarotoska k Tectam Nel,Ne2. IToArotoBka K AMarHoCTUUECKUM 56
Y MarHeTH3M. paboram Nel,No2. [ToAroTOBKa K MPAKTHUECKUM 3aHATHsIM TI0 TeMaM Ne 4, 5, 6, 7. BeirosiHerue [omariiHero
3aganus Ne2. [TogroroBka K Tecty Ne3. [ToAroToBKa K JrarHOCTHUYeCKoi pabote Ne 3.
4 gﬁfg}f:' [MoaroroBka K y1aboparoptoii pabore Ned. OdopmieHne oTuera o jsaboparopHoit pabote. [ToAroToBka K 20
. 3aruTe 1a00paTOpPHOM paboThI.
KosiebaHuH.
Bcero 3a 3 cemecTp 76
TlogroToBka K aboparopssiM paboram Nel, 2. OdopmiieHre 0TYETOB 10 ABYM JIabopaTtopHbIM paboTam.
Paspmen 5. ITozroToBKa K 3aiiure gaboparopHbix pabot. I1oAroToBKa K PaKTHUeCKUM 3aHSATHsIM 110 TeMaMm Nel, 2, 3, 4.
5 |BonHoBbIE BoinonHenue [lomariHero 3aanus Nel. [ToBropeHue 1eKIJMOHHOTO MaTteprasa o TeMam "®u3uka 20
TPOLIeCCHI. konebannii" 1 "BosHoBEIe nporiecchl”. TToaroToBka K Tectam Nel,Ne2. [ToAroToBKa K JIarHOCTHYE CKHM
paboram Nel,No2.
Pasen 6. IMozroroBka K na60pa30p1—10ﬁ pabore Ne3. OcdopmieHue orueta 1o jJaboparopHoii paboTe. [ToaroToBka K
6 |Keanropas 3auiuTe sabopatopHoi pabotsl. [1oAroToBKa K MpakTHUeCKUM 3aHATHsIM 10 TeMaM Ne5, 6, 7, 8. BoinonHeHue 20
[omarHero 3azanvisi Ne2. TIoBTOpeHHe IeKLIMOHHOTO MaTepuara 1o TemaMm paszera "KeaHrtoBas ¢u3nka'.
[inzediien o o
ozrotoBka K Tecty Ne3. [ToaroroBka K AuarHoctuueckoii pabore Ne3.
Bcero 3a 4 cemecTp 40
4. ®OPMBbI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7/8 9 10/11/12|13|14 15 16 17
2 Otu. no JIP Ortu. no JIP, Tect |P Ortu. no JIP, 113, Tect |[P 3, Oru. no JIP, Tect |IP
3 Otu. no JIP Ortu. no JIP, Tect |P Ortu. no JIP, Tecr, 13 |OP Ortu. no JIP, [13, Tect |AP
4 Ortu. no JIP, Tect |P Otu. no JIP, 13, Tect |OP Ortu. no JIP, [13, Tect |AP| gud. 3au.
YcnoBHbIe 0603HAUEHHs:
o JIP — auarHocTrueckast pabora;
e Ortu. rio JIP — otuet no JIP;
e Tecrt —TecT;
o [13 — noMalliHee 3a/jaHue;
o . 3au. — auddepeHIMPOBAHHBIN 3aUeT.
Tekyuui KOHTPOJIb YCIIEBAeMOCTH CTY/I€HTOB TIPOBOAWTCS B JUCKPeTHbIE BpeMeHHbIe MHTEPBaJIbl B CAeAYHOLUIMX (hopMax:
e JWarHocTUueckas paboTa;
e oruert 110 JIP;
* TeCT;
e JOMalllHee 3a/jaHue.
IIpoMe)xyTouHas aTTecTanusi IPOBOAUTCS B hopMax:
® K3aMeH;
o uddepeHIPOBAHHBIN 3aueT.
8 21984



5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1

2
3.
4..
5

6

7

© oo

33.

34.

35.

36.

37.

.. BonHoBas onrtuka. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcrrHOBa, 2018, 435 3K3.

. . MexaHuka 1 MonieKyssipHasi ¢usuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 371. pec.
. MexaHuKa ¥ MosieKysisipHast pusuka. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2012, 620 3K3.

ITpaktrkym no ¢usuke. CII6.BI'TY "BOEHMEX" um. [. ®@. YcruHosa, 2005, 862 3k3.

.. DnekrpomarHet3Mm. CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009, 423 3k3.

.. Dnekrpomartetism. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunoga, 2006, 543 3k3.

. A.T. ApeukuH, JI. Y. BacunbeBa, C. H. CokosioBa. . OCHOBBI KBAHTOBOM MeXaHHUKU 1 aToMHOH ¢usuku. CII6.5T'TY "BOEHMEX" um. [I.
®. YcruHosa, 2007, 408 3k3.

. A.J1. 3arpe6un, M. I. JIegnes, T. A. I1aBnoBa. . Marnetusm. CI16.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2007, 426 3k3.

. A. JI. 3arpebun, M. I. Jleaués, O. C. AnekceeBa. . MonekyssipHast ¢pu3uka ¥ TepmoguHamuka. CI16.BI'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2007, 410 3K3.

. . [. Benoga, JI. 1. Bacunbega, O. C. Komaposa. . MonekysnsipHast ¢usmka. CaHkr-Iletepbypr: U3za-so BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2023, 150 3K3.

. . JI. ®égnopos, JI. 1. Bacunbesa, [I. FO. MBaHo.. . KBanrtoBas ontuka. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 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. . ®u3nka. Mexanvka. CII6.5T'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2016, 116 3Kk3.

. [. JI. ®éxnopos, 0. H. Jla3apesa, B. I. Cpegus. . ®usuka. dnekrpuuectso. CII6.BI'TY "BOEHMEX" um. [. @. YcruHosa, 2018, 128 3ks.

. [. JI. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KMHETHYe CKOW TeOpHH U TepMogrHaMuKy. CI16.BI'TY
"BOEHMEX" um. [I. ®@. Ycrunosa, 2017, 152 3k3.

. [. JI. ®énopos, 0. H. Jla3apesa, B. I. Cpeaus. . ®u3uka. BoiHoBas ontuka. CI16.BT'TY "BOEHMEX" um. [1. ®. YcrrHOBa, 2022, 5.
pec.

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

. . JI. ®énopos, 0. H. Jla3apesa, B. I. Cpezus. . ®usuka. Bonmssl. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2021, 122 3k3.

. [. J1. ®énopos, 0. H. Jla3apesa, B. I. Cpeaus. . ®u3nka. Marserusm. CII6.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 222 3k3.

. [0. YO. UBaHos, T. H. Kusizea, FO. H. Jla3apesa. . BBeseHue B MaTeMaTruecKyto 06paboTKy pe3ynbraToB skcriepumenta. CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2018, 444 3Kk3.

. [0. YO. UBaHos, 0. H. Jla3apeBa. . Marematnueckast 06paboTka pe3y/ibTaToB n3Mepenuii B mpumepax. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2019, 247 3K3.

. E. . BopoauHa. . DneMeHTbI TEOPHH T0JIs1 B 3/1eKTPOCTaTHKe U 3nekrpomarHetrsme. CI16.5T'TY "BOEHMEX" um. [I. ®. YcTuHoga, 2014,
477 3K3.

. E. T BopoguHa, A. H. CrapyxuH. . Konebanust # BonHbl. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2011, 426 k3.

. E. T BopoguHa, A. H. CrapyxuH. . KBantoBast Mexanuka. CI16.BI'TY "BOEHMEX" um. []. @. YctuHOBa, 2012, 407 3K3.

. E. . BopoguHa, JI. WI. Bacunbesa, J1. B. Kotosa. . Dnekrpomartetusm. CI16.: U3a-so BI'TY "BOEHMEX" um. [I. ®. Yctunoga, 2023, 92
9K3.

. E. W1. Bytukos. . Onrtuka. CII6.: BXB-Iletep6ypr, 2003, 35 3k3.

. W. B. CagenbeB. Kypc o6uieit pusuku. T. 2 DnekTpruuecTBo U MarHetusM. BomHbl. Onrrka. CII6. 5T TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2007, 279 3K3.

. W. B. CagenbeB. Kypc o6uieit pusukn. T. 1 Mexanvka. Monekynsipaas ¢usuka. BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2007, 291 3K3.

. W. B. CasenbeB. Kypc ¢usuku. T. 3 KeanTosas ontuka. BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2008, 298 3x3.

. W. E. Upogos. . 3agauu no obuieii ¢pusuke. CI16.: JlaHb, 2007, 683 3K3.

. U. K. Hekpacos. . OcHOBBI (hM3MKH aTOMHOTO si/jpa 1 3eMeHTapHbIX yactuy. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2010, 469
9K3.

. JI. 1. BacunbeBa, B. C. I'ybaHos, T. B. MBaHoBa. . MeTozp! pelitenust 3azau o ontuke. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

2008, 838 3k3.

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.

M. I. Jlesues, A. JI. 3arpebus, A. A. Koncanoga. . [TocTosiHHBIH anektpuueckuii Tok. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHORa,

2013, 449 3k3.

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

146 k3.

FO. H. JlazapeBa, B. A. )Kusynun, [I. B. Bunorpazckuii. . dnekrpuuectso. CI16.: M3g-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2023,

122 3ks.

5.2. [lononHUTe/IbHAS JIUTEpaTypa Mo AUCLUTUINHE:

1

. W. E. Upopo.. KeantoBas ¢usuka. OcHoBHbIe 3akoHbL. M.: BUHOM. JTab6oparopus 3Hanui, 2007, 3 9K3.

5.3. Ilepuosuueckye U3aHus:

1
2

. EcTecTBeHHBIe 1 TeXHMYECKHe HAaYKH;
. HayuHo-metouuecknii x)ypHan «/HpopMaTn3ariys o6pa3oBaHus U HayKu».

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTITAHBI, 3/IEKTPOHHbBIE

61bT

1
2
3
4
5

HWOTeUHbIe CUCTeMBI:

. http://e.lanbook.com/ - DnekrpoHHast 6ubMHOTeYHast CHCTeMa M34aTeNbCTBa «JIaHb»;

. https://www.biblio-online.ru/ - dnexrponnas 6ubmuorexa FOPAIT;

. http://tnt-ebook.ru/ - DnexrponHast 6ubnuoreynast cucteMa « THT»;

. https://ibooks.ru/ - nekrponHast 6ubnuoTeuHast cucrema ibooks.ru;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - DnekrpoHHas 6ub/MOTEKA YHIUBEPCUTETa —

OynpamenTanbHast 6ubmoreka BITY «BOEHMEX» um. [I.®. YcTuHOoBa.

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

1
2

. https://rusneb.ru — HaupionanbHas anektpoHHas 6ubnuoreka (H3B);
. https://cyberleninka.ru/ - Hayunast s;iekTporHast 6ub/moTeka «KubepieHnHKax;

http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3neKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaTbHBIX UCCIeJ0BaHUH.
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VubopMarioHHble CIIPaBOYHbIE CUCTEMBI:
1. TexskcrnepT — IHGOPMAaLMOHHBIN TOPTaI TEXHUUECKOTo peryupoBaHus: Hopmel, ipaBunia, ctaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCToB cobctBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIlnoc- nHGOpPMAaLMOHHBIH MOPTAa IPaBOBOM HH(OPMALUH.
5.5. TIporpamMmmHoe obecrieueHue:
He TpebyeTcs.

5.6. IHdOpMaLMOHHBIE TeXHOJIOTUH:

B3auMozelicTBHe ¢ obyuatoiumucs nocpeacteom SMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUITI/INHBI

6.1. JIeKLIIOHHBbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHSI C TI0CAZ0YHBIMH MECTaMU 110 KOJIMUECTBY CTYEHTOB;
JloCKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIIpoekrop;
2. lnTepaKTHBHas [OCKa.

6.3. JIaGopaTopHbIe 3aHATHS:

1. YcTaHOBKY /151 IPOBeZieHusI 1TabopaTopHbINAX paboT 10 «MeXaHWKa, MOJIeKY/ISIpHast (pr3HKa»;
2. YcraHOBKa /1151 1TabopaTopHBIX paboT 1o "eKTPUUeCTBO U MarHeTU3M";
3. YcraHoBKa Ay1s1 1abopaTopHbIX paboT 1o "BoyiHOBas ¥ KBaHTOBAst OTITHKA'.

6.4. Ilpouee:

1. pabouee MecTO mperogaBaTesisi, OCHalljeHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. pabourie MecTa CTy/|eHTOB, OCHAIl|eHHbIe KOMITHIOTEDAMH C JOCTYIIOM B VIHTepHeT, Npe/jHa3HaYeHHbIe A/1s1 PAOOThI B 37IeKTPOHHON
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCLHITHHBI
DU3BUKA

AnHoTanus paboueii MporpamMMsI

Muctmnimaa ®U3UKA siBrisieTcsi JUCLMIUIMHON 00si3aTebHO#M yacTu 610ka 1 mporpammbl MOATOTOBKH 10 Harpaeienuto 11.03.01
PaduomexHuka. JucuurvHa peanusyercs Ha ¢akynsrete O EcrectBeHHOHayuHblid BI'TY "BOEHMEX" um. [].®. YctuHoBa Kadeapoi O4
DOU3UKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 crioco6HOCTb KCII0/B30BaTh TOJIOKEHHs, 3aKOHBI U METOAbl eCTEeCTBEHHbIX HayK M MareMaTHKH [/ peLIeHHsi 3a/jau HHXeHepHON
[ieATe/IbHOCTY;
OITK-2 crnocoGHOCTb CamMOCTOSATEIbHO MPOBOJAUTH JKCIIEPUMEHTA/bHbIe MCC/IE[0BAHHUSI M WCIIO/b30BaTh OCHOBHBbIE MpHeMbl 00paboTKH M
Tpe/ICTaB/IeHHs! [T0JIyYeHHbIX JaHHBIX.

Copep>xaHue QWCLIMIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHHeM (yH/,AMeHTa/IbHbIX TTOHSATHH, 3aKOHOB 1 TEOPUIl K/lacCHYeCKOi
1 COBpeMeHHOW (DM3UKHU 0 OCHOBHBIM pasfiesiaM: (pM3MvecKre OCHOBbI MEXaHHKH, 3JIeKTPUUeCcTBa M MarHeTH3Ma, 3/1eKTPOJANHAMUKH, (GU3MKN
KosiebaHHH 1 BOJIH, ONTHKY, KBAHTOBOH (DM3MKH, aTOMHOM U s1/jepHON (DH3UKH.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB ITPOBOAMUTCS B JUCKPETHbIE BDEMEHHbIe HHTEPBa/IbI B CIeAYIOLHX Hopmax:
e [QMarHOCTHYeckast pabora;
e oruert 1o JIP;
e TECT;
e JlOMallIHee 3aJaHue.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
*  9K3aMeH;

¢ nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYZ0€MKOCTb OCBOEHHSI AUCLMIUIMHEI cocTaBisieT 11 3.e., 396 u. IIporpamMMoii AMCLUIIINHEI ITpe/lyCMOTPeHbI JTeKIIMOHHBIe 3aHsaTus (102
4.), npakTrueckue 3aHstus (51 u.), 1aboparopHeiii mpakThkyMm (51 4.), camocTosiTesibHast paboTa cryaenTa (192 a).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUEHWA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJIS1 CTYA€HTa

TpyAOEeMKOCTb OCBOEHHsI AWCLMIUIMHBI cocTtaBisieT 396 W, w3 Hux 204 9. ayguTOpPHBIX 3aHATHHM, ¥ 192 4., OTBeAeHHBIX Ha

CaMOCTOSTe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuIo quGHOFO BpEMEHH 110 BUJAaM CaMOCTOSITe/TbHOM pa6OTLI W pasfesaM JUCLHUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOe)XHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yJaroImxcs.

DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHWS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueli mporpamme.

TIpunoxenue 2

K paboueii nporpaMme JHCLHITHHBI
DUBUKA

HaumveHoBaHue paGoTbI Pexomenjyemasn sureparypa

TpynoeMKoCTb,

yac.

Pazpen 1. ®uzuyecKne 0CHOBBI MEXaHHKH.

W. E. Upogos. . 3agauu 1o o61reit
¢wu3uke: CII6.: Jlanb, 2007 (1)
. MexaHu1Ka 1 MOJIeKy/IsIpHast
¢usuka: CI16.BI'TY "BOEHMEX"
um. [1. ®. YcruHoBa, 2012 (Bce)
[. 1O. NBanos, T. H. KHsi3ea, 1O.
H. JlasapeBa. . BBegenue B
MareMaThueckyto o6paboTKy
Ppe3y/IbTaToB KCIIePHMeHTa:
CII6.BT'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2018 (Bce)
U. B. CasenbeB. Kypc o6uieit
¢m3ukn. T. 1 MexaHuKa.
MonekynsipHasi pusuka: BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (1-4)

. YO. Vanos, FO. H. Jla3zapesa. .
Maremaruueckast 06paboTka
Ppe3y/IbTaToOB U3MepeHHl B
npumepax: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2019 (Bce)

. JI. ®énopos, FO. H. Jlasapesa,
B.T. CpepuH. . Pusuka.
Mexanuka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcrunoBa, 2016 (1-4)
H. A. VBanoBa, O. C. Komapoga,
T. H. Knssesa. . MexaHuka:
Cankr-Iletepbypr: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (Bce)

BrinosiHeHre BBoAHOM 1aboparopHoit pabotsl. [ToaroToska k saboparopaeiv paboram Nel,
2. OcopmrieHre 0TYeTOB M0 1abopaTopHbIM pabortam. IToaroToBka K 3atiyTe 1a60paTOPHBIX
pabot. BeimonHenue [Jomatsero 3aganust Nel. [Togroroeka k rectam Nel,Ne2. [ToaroroBka

K AMarHocThueckum paboram Nel,Ne2.

40

Wroro no pasgeny 1

40

Paspen 2. MoniekynsipHas GHU3HKa H TepMOJHHAMHKA.

IMoaroToBka K s1aboparopHoii pabote Ne 4. OdopmiieHre oTueta 110 1abopatopHoii pabore. | U. E. Vipogos. . 3azaunt o obueit
[MogroToBka K 3amure jabopatopHoii pabote. BrironHeHye goMariHero 3agaHus Ne2. ¢m3vke: CII0.: Jlans, 2007 (2)

IMoaroToBka K Tecty Ne3. IToAroToBKa K JUarHoCTH4eckoi pabore Ne3. A.JL. 3arpebun, M. I. Jlegués, O.
C. Anekceesa. . MonekynsipHast

(hu3MKa ¥ TepMOJMHAMUKA:
CII6.BT'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2007 (Bce)
U. B. CasenbeB. Kypc o6ieit
¢usuxu. T. 1 MexaHuKa.
MonexkynsipHast pusmka: BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (10-16)
. JI. ®énopos, FO. H. Jlasapesa,
B. I CpeguH. . ®usnika. OCHOBbI
MOJIeKY/IPHO-KUHeTHUe CKOM
TeOpHMH Y TepMOJIMHAMUKH:
CII6.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2017 (Bce)
JI. Y. BacunbeBa, H. A. ViBaHOBa,
1O. H. Jlazapesa. .
CraTrcTHUYecKHe pacrpefie/ieHys B
¢m3uke: CI16.BI'TY "BOEHMEX"
um. [1. ®. Ycrunosa, 2015 (Bce)
. . Benosa, JI. 1. Bacunbesa, O.
C. Komapoga. . MonekysnsipHas
¢m3vka: CaHkr-IletepOypr: U3a-
Bo BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (Bce)

36

. JI. ®énopos, H. A. IBaHosBa, /1.

B. BuHorpajckui. .

13
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TepmopguHamyKka: CaHKT-
Tletepbypr: U3a-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2024 (Bce)
. MexaHuKa 1 MosieKy/sipHast
¢u3uka: CI16.BI'TY "BOEHMEX"
um. [I. ®. YcruHoBa, 2012 (Bce)

Wroro no paspeny 2

36

Pa3aen 3. aﬂeKTpP[‘IECTBO W MarHeTusM.

IMoaroroBka K 1abopatopHbiM pabotam Nel, 2,3. OcdopmieHre 0TUETOB 110 JIabopaTOPHBIM
paboram. [ToaroToBKa K 3amure 1abopatopHbIX paboT. IIoAroToBKa K NpakTHIeCKUM
3aHATHSAM 1o TeMaM Nel, 2, 3. BoinonHenue Jomarisero 3aganust Nel. I[ToarotoBka K
TectaM Nel,No2. IToaroToBKa K AuarHoctideckuM paboram Nel,Ne2. IToaroroBka K
MpakTUYeCKUM 3aHATUSAM 1o TeMaM Ne 4, 5, 6, 7. BeinonHeHue [lomaiiiHero 3afanHust Ne2.
IMogroroBka K Tecty Ne3. [ToAroToBKa K JriarHOCTHUYeCKoH pabote Ne 3.

. DnekrpomarHetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2006 (Bce)

. JI. ®énopos, FO. H. Jlasapesa,
B. T. CpeguH. . dusmka.
Marnetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2019 (Bce)

JI. Y. BacunbeBa, H. A. ViBaHoBa,
T. H. Kussesa. .
D/eKTpOMarHuTHoe 11oJie B
gemjectee: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1)

. DnekrpomarHetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2009 (Bce)

W. E. Vpoxos. . 3afauu 1o obiei
¢m3uke: CII6.: Jlans, 2007 (3)

. I[IpakTrKyMm 1o ¢usuke:
CII6.BI'TY "BOEHMEX" um. /.
@. YcruHoBa, 2005 (1-3)

E. I bopoauHa, JI. Y. Bacunsesa,
JI. B. Kotosa. .
OnexrpomarHerisM: CII6.: Y3a-Bo
BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2023 (Bce)

FO. H. Jla3apeBa, B. A. J)KuBynuH,
[1. B. BuHorpagckuii. .
Snekrpuuectso: CII6.: W3-80
BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2023 (Bce)

. JI. ®énopos, FO. H. Jlasapesa,
B.I. CpepuH. . dusuka.
Onexrpuuectso: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (Bce)

U. B. CasenbeB. Kypc o6iieit
¢usmku. T. 2 DreKTprUuecTBo 1
MarHetusMm. Bomnbl. OnTrika:
CII6.BI'TY "BOEHMEX" um. /1.
@. YcruHoBa, 2007 (1-8)

E. I. BopozuHa. . D/1eMeHThbl
TeOPHH I10JIs1 B 31eKTPOCTaTUKe U
anekrpomartetnsme: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2014 (1-7)

M. I. Jlennes, A. JI. 3arpebuH, A.
A. Koncanosa. . ITocTosHHBIN
anekTpuueckuii Tok: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2013 (Bce)

A. JI. 3arpebun, M. I Jlennes, T.
A. TlaBnosa. . MarHeTusm:
CII6.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2007 (Bce)

56

Wroro no paspeny 3

56

Pasaen 4. ®usnka KosebaHui.

IMoaroroBka K JiaboparopHoii pabore Ned. Odopmienre oruera o 1aboparopHoit pabote.
TTozroToBKa K 3aiiure J1abopaTopHOi paGoThI.

14

W. E. Upopos. . 3agauu 1o o6ireit
¢u3uke: CII06.: Jlanb, 2007 (4)
. JI. ®énopos, FO. H. Jlasapesa,
B. T CpepuH. . ®usuka.
Konebaunus: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2020 (Bce)

. dnektpomarHetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHosa, 2009 (Bce)

U. B. Casesnbes. Kypc o6irieit
¢u3vky. T. 2 DIeKTpUUecTBo U
MarHetusMm. Bosnbl. OnTrka:
CII6.BT'TY "BOEHMEX" um. [I.
@. YcruHosa, 2007 (17-20)

E. T. bopoauHa, A. H. CtapyxuH. .
Kosebanus u Bonnbr: CI16.BI'TY

20
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"BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (1-3)
Wroro no pasgeny 4 20

Pa3spaesn 5. BoiHOBbIe Ipo1iecchl.

E. U. Bytukos. . Ontuka: CII6.:
BXB-Iletepbypr, 2003 (1-6)

. JI. ®énopos, FO. H. Jlasapesa,

B.T. CpeguH. . dusuka. BomHoBas

onrtuka: CI16.6I'TY "BOEHMEX"

uM. []. ®. YcruHoBa, 2022 (Bce)

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

U. E. Vpogos. . 3azau 1o obiieit
¢usuke: CII6.: Jlans, 2007 (4, 5)

U. B. CasenbeB. Kypc o61ieit
[MoaroroBka K JiaboparopusiM pabotam Nel, 2. OdopmiieHie 0TYETOB TI0 ABYM (usuKu. T, 2 DIeKTpHIECTBO U

naboparopHbIM pabotaMm. ITozroToBKa K 3aljuTe gabopaTopHbIX pabor. IToAroToBka K
MPAaKTUUYeCKNUM 3aHATUAM 110 TeMaM Nel, 2, 3, 4. BoimonHenue [lomaiuHero 3aganus Nel varseTHsu. Bomrel. Orrmuka:
P oo o n a o CII6.BT'TY "BOEHMEX" um. [I. 20
IToBTOpEHMe EeKLIOHHOTO MaTepyaa 1o TeMam "®usrika Konebanunii" u "BonHoBble
rporiecchr”. TTogroroBka K Tecram Nel,Ne2. [ToAroToBKa K fHarHoCTHUeCKUM paboram @. Yeruwosa, 2007 (17-21)
P ' A E. T. bopoauHa, A. H. CtapyxuH. .

Nel,Ne2. Kosebanust u Bonsbr: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (4-8)

JI. 1. BacunbeBa, b. C. I'y6aHoB,
T. B. ViBanoBa. . MeTo/bl peleHus
3aau o onrtuke: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2008 (1-5)

. JI. ®énopos, FO. H. Jlasapesa,
B.T. Cpepun. . dusnka. BonHsbl:
CII6.BI'TY "BOEHMEX" um. /1.
®. YctuHOBa, 2021 (Bce)

Wroro no paspeny 5 20
Paspen 6. KBanToBas ¢usuka.

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

. JI. ®énopos, JI. 1. Bacunbesa,
[. YO. NBaHoB. . KBaHTOBas1
ornrruka: CI16.6I'TY "BOEHMEX"

um. [I. ®. YcruHoBa, 2021 (Bce)
N. K. Hekpacos. . OCHOBBI GH3UKH
aTOMHOTO si/jpa ¥ 37leMeHTapHbIX
vactuy: CI16.BI'TY "BOEHMEX"
um. [I. ®. YcruHoa, 2010 (Bce)
W. E. Upopos. . 3agauu o o61reit
¢usuke: CII6.: Jlans, 2007 (5,6)

ITozroroBKa K 1aboparopHoii pabote Ne3. OdopmieHre oTueTa 110 JlabopatopHoii pabore. A. T Apewkun, JI. W, Bacubesa,

IToAroToBKa K 3arjure 1abopartopHoii pabotbl. [ToAr0TOBKA K IPaKTHYECKUM 3aHATHSIM 10
C. H. Cokonosa. . OCHOBbI
TemaM Ne5, 6, 7, 8. BoinosHenue [lomaruHero 3aganust Ne2. IToBropeHHe JIEKLIMOHHOTO - . 20
" " KBaHTOBOW MeXaHUKHU U aTOMHOM
Marepuasia 1o Temam paszena "KsaHrtoBast ¢usuka'. IlogroroBka k tecty Ne3. TToaroroBka X
K JMarHOCTHYeCKoi pabore Ne3 usuu: CII6.BITY
A o "BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (1-5)
JI. 1. BacunbeBa, b. C. I'ybaHoB,
T. B. iBaHOBa. . MeTo/ibl pellieHust
3azau o orrruke: CI16.BT'TY
"BOEHMEX" um. [I. ®.
Ycrunosa, 2008 (6-7)
U. E. Upogos. KeaHTtoBas dusuka.
OcHoBHble 3aKkoHbI: M.: BMHOM.
Jlabopatopust 3HaHuH, 2007 (Bce)
E.T. Bopoauna, A. H. CtapyxuH. .
KsanToBas Mexanuka: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (1-10)

Wroro no pasgeny 6 20
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TIpunoxenue 3
K paboueii nporpaMme JHCLHITHHBI
DUBUKA

®OH/] OHEHOYHBIX CPEJICTB

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

e uMarHoCTHYeckas pabora

e JlOMallIHee 3a/laHMe;

* TecT;

e oruer 110 JIP;

e nuddepeHPOBAHHEII 3a4eT;
* 9K3aMeH;

* 9K3aMeH.

Kputepuu onieHuBaHus

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

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

JlomaliHee 3ajaHue

B cemecTpe NpeyCMOTPEHO BBITIONIHEHHUE [IBYX UHMBH/Ya/IbHBIX JOMAIIHUX 3a[laHUH.
[lomalliHee 3a/jaH1e «3auTeHO», eC/IU pellieHo He MeHee 80% 3asiau.
BapuaHTbI HHAWBHYaIbHBIX JOMALHKX 33aZlaHKH 10 pa3ziesiaM Kypca U TpebGoBaHus K UX 0(OpMIIeHHIO TIpejcTaBieHbl B YMK AUCHMIUIMHBL 1
Bo1okeHb! B OMIOC Moodle BI'TY «BOEHMEX».

Tect

Tectsl npoBogaTcs B DVIOC Moodle BT TY « BOEHMEX». Kaxxabiii BapuaHT TecTa cogep>xut 100% 3aiaHui, 3ailaHuisi COOTBETCTBYHOT
TeMaM M3y4aeMoro paszena Kypca.
TecT cunTaeTcst COAHHBIM, eC/i 00yJaroLHiics BbIOpA TIPaBI/IbHEINM BapHAHT OTBETa He MeHee, ueM B 60% 3ajaHuii.
BapuaHTBI TeCTOBBIX 3a3/JaHHH 0 BceM pasziesiaM Kypca rpegcrasiensl B YMK aucimmumsel, a B8 DMOC Moodle BI'TY «BOEHMEX» —
TPeHUPOBOUHbIE BAPUAHTHIL.

Ortuer no JIP
Ortuet 110 1aboparopHoit pabote (JIP) rpeAcTaB/isieTcst B pyKOMMCHOM BH/Ie, Ha JIMCTax opmara A4, 3aro/THEHHBIX C OJJHON CTOPOHBI.
Copep>kaHue oTueTa JO/DKHO COOTBETCTBOBATH 11a6/I0Hy oTueTa JIP*.
JIP cunTaeTcsi PUHSTOM, a CTYZEHT IO/Iy4yaeT 3a Hee OTMETKY «CZJaHO», eCITH
a) npu rpoBepke otueta JIP BLIMOTHEHbI CJIeAYIOLKe TPeOOBaHUs:
* 3ar10JIHEHbI CBOZHBIE Tab/HLIBI C pe3y/IbTaTaMy H3MepeHHH;
* BBIMIOJIHEH pacyeT 3HAYeHHI UCKOMBIX BEIMUMH U X MOTPEIIHOCTelH; MPABU/IBHO MPe/CTaB/IeHbl OKOHYATe/TbHbIE Pe3y/IbTaThl;
* IOCTPOEHbI HeobXoMMBbIe rpaduKK B COOTBETCTBHM C TPeOOBaHMSIMH, N3/I0KEHHBIMI B METOANYECKHX 1T0COOMsIX K 1abopaTtopHbM paboram
(TpeboBanust mpoay6MpoBaHsl B mabsoHe oruera JIP);
* IPOBe/IeH aHa/IN3 TIOTyYeHHBIX Pe3y/IbTaToB IyTeM CPAaBHEHHsI X C TEOPETHUECKUMH 3HAUeHHUsIMY;
* IaHbI IMCbMEHHBIE OTBETHI Ha BCe KOHTPOJIbHBIE BOMPOCHI (KOHTPOJIbHBIE BOTIPOCHI MPUBEEHBI B METOAUYECKUX YKa3aHUSX K KXKI0U
JyaboparopHoii pabore).
6) ripu 3awute JIP:
* CTyZAeHT B (hopMe KPAaTKOro COOOIIIeHH s H3/I0XKHMIT Pe3y/bTaThl BBITIONMHEHHOH nM JIP;
* CTYZIeHT B YCTHOM (hopMe BePHO OTBETHII Ha BCe BOTIPOCHI, 3alaHHbIe TIPETo/iaBaTe/ieM, U3 YKiC/ia KOHTPOJIbHBIX BOIIPOCOB, OTBETHI Ha KOTOPbIe
Jlanbl B oTuete 110 JIP.
Ec/u He BBINOMHEHO XOTs OBl OZIHO U3 BBILIE YKa3aHHbIX TPeOOBaHUI K OTUETY WM JJaH HEBEpPHBIN OTBET Ha BOMPOC, TO OTUET MOA/IEXXHUT
0paboTKe WM CTYEHTY PeKOMEH/YeTCsl H3yUnThb BOIIPOC, Ha KOTOPBIN OH OTBETHI/I HEBEPHO.
*[11a6moH JIP pa3meren 8 SMUOC Moodle BI' TY «BOEHMEX» u B YMK qUCLUIIAHBL

JMuddepeHnpoBaHHbIN 3aUeT
[1711 TPOME>KYTOUHOM aTTecTaljuy, MPOBOAUMOM B popme AnddepeHIIMPOBAaHHOTO 3a4eTa, UCI0JIb3YeTC sl UTOTOBBIN TECT , COZlepXKall{|ii OT
12 no 15 3apanmii. Tect npoBogutcs B OVIOC Moodle BI'TY «BOEHMEX».
TecT cunTaeTcs CAHHBIM, ey 00yyaroLniics BeIOpasl IpaBUIbHBIM BapUaHT OTBeTa He MeHee, ueM B 51% 3afaHuid.
Kputepuu nepecueta pe3y/bTaTOB TeCTa B OLIEHKY:
* 51 - 74% — 3a4TeHO-y/|0B/IeTBOPUTEILHO;
* 75 - 84% — 3a4TeHO-XOPOLLO;
* 85 - 100% — 3auTeHO-0TVIMYHO.
BapuaHThI TeCTOBBIX 3a7aHui npeacrtasnensl B YMK puctmrumnel, a B8 SMOC Moodle BI'TY « BOEHMEX» — TpeHHPOBOUHBIE BADUAHTEIL.

JK3aMeH

17151 IPOMEXKYTOUHO# aTTecTalyu, MPOBOAUMO# B hOpMe 3K3aMeHa, UCTIO/b3YIOTCs OUIIeThl C 3afaHusIMu. THITbI 3ajaHui: 2
TeOopeTHUeCKHX BOTIPOCA, M pacyeTHas 3ajava.
OLjeHKa BBICTAB/IIETCs 110C/Ie coOecej0BaHusI CO CTYZIEHTOM B COOTBETCTBUH CO CJ/IEAYIOLIUMU KPUTEPHUSMU:
* OLeHKa «OTVIMYHO» BLICTABIISIETCSI, €C/IM 00yUarOIMHCs fasl TT0THbIe, HCUEepIILIBAIOIe OTBETHI Ha BCe TeOpeTHUeCKHe BOIIPOCH! OuieTa,
TIOJIHOCTBIO M BEPHO PELLINJI PaCUeTHYIO 3a/jauy, MOKeT OTBETUTB Ha [IONOHUTe/IbHBII BOMPOC IO TeMe Kypca.
* OmeHKa «XOpOLI0» BBICTAB/ISIETCS, eC/TH 00yJaloIHiics ITpej0CTaBUI OTBETHI Ha BCe 3HaHUs B OHyIeTe, HO MMEIOTCS OIIMOOUYHBIE PACCYsKeHHs.
* OL|eHKa «y/J0B/IETBOPUTE/ILHO» BBICTAB/ISIETCS], €C/TH 00YUalOLMICs BEPHO PeLlwI 3aiady WM IPe/joCTaBI/I OTBEThI Ha TO/IBKO Ha 2
TeopeTHYeCKHX BOIPOCa.
* OLleHKa «HeyAOB/IeTBOPUTE/IHO» BbICTAB/ISETCS, eC/IM 00yJaroIMics He IPeA0CTaBU/I OTBETOB Ha 3a/jaHus OusteTa.
BapuaHThI 5K3aMeHaLMOHHBIX OHUIETOB, a TAKXKE CITMCOK TEOPETUUECKHX BOIPOCOB K 3K3aMeHy TpejcrasneHsl B YMK aucturniuiel, a B OMOC
Moodle BI'TY «BOEHMEX» — TpeHUPOBOUHbIE BapUAHTBI.

JK3aMeH

1715 IPOME>KYTOUHOM aTTecTal|uy, IPOBOAUMOM B opMe 3K3aMeHa, UCTIONb3YIOTCSI OUMeTHI C 3aJaHusIMu. TUIIbI 3afaHuid: 2
TeopeTHYeCKHX BOTIPOCA, U pacyeTHast 3aJjaya.
OlleHKa BBICTABJISETCS 10C/Ie COOecej0BaHuUs CO CTY/IEHTOM B COOTBETCTBHU CO C/IEAYIOLIMMU KPUTEPUSMHU:
* OLeHKa «OTJIMYHO» BBICTABJISIETCSI, €C/TM 00YUarOIIMACs Al TO/HbIe, UCUEePIIbIBAIOLLE OTBETHI Ha BCe TEOPETHUECKHe BOTIPOCKI Ousera,
TIOJTHOCTBIO M BEPHO PELLU/T PACUETHYIO 3a/jady, MO>KET OTBETUTh Ha JIOTIOJTHUTE/IbHBIN BOMPOC 0 TeMe Kypca.
» OLIeHKa «XOPOLLI0» BBICTAB/ISIETCS, C/H 00yJaroLUiiCs TpeJjoCTaBUI OTBEThI HA BCe 3HaHUs B OK/IeTe, HO MMEIOTCS OILMO0UYHBIE PACCYKEHHS.
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* O1IeHKa «y/I0B/IETBOPUTEIBHO» BBICTABJISIETCSI, €C/TM 00y YarOIIMiCst BEPHO PEIIiT 3a/Iauy W/IH TIPeI0CTABI/I OTBETHI Ha TOJIBKO Ha 2
TeopeTHYeCKUX BOIpoca.

*» O1IeHKa «Hey/OB/IETBOPUTE/IbHO» BBLICTAB/ISIETCSI, €C/TH 00YUarOI[UiCs He MPeJOCTaBU/I OTBETOB Ha 3a/jaHus OueTa.

BapuaHThI 5K3aMeHaLMOHHBIX OUJIETOB, a TAK)Ke CITUCOK TeOpeTHUeCKUX BOMPOCOB K 9K3aMeHy npejcTaBieHbl B YMK aucuurniusel, a B OUOC
Moodle BT TY «BOEHMEX» — TpeHUPOBOUHbIE BAPUAHTHL.
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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-2

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJICTBA

Pazgen 1. ®usnyeckne 0CHOBbI MeXaHUKH.

76

36

18

40

Oruet 1o
JIP,

JloMaliiHee|

3a/laHue,
Tect

Pazaen 2. MosiekynsipHas pu3nKa 1
TepMoAMHAMMKA.

68

32

16

36

15

15

Otuert 1o
JIP,

JloMaliiHee|

3a/laHue,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

35

35

Paspen 3. DieKTpUYeCTBO M MarHeTH3M.

112

56

28

13

15

56

20

20

Oruert 10
JIP,

[loMatiiHee|

3a/laHue,
Tect

Pazgen 4. ®u3nKa Koie0aHu.

32

12

20

10

10

Oruet 1o
JIP

Bcero 3a 3 cemecTp

144

68

34

17

17

76

30

30

Paspesn 5. BosiHOBbIe nIpoLiecchl.

55

35

14

12

20

15

15

Oruet 1o
JIP,

JloMaliiHee|

3a/jaHue,
Tect

Paspen 6. KBanToBas ¢usmuka.

53

33

20

20

20

20

Otuert 1o
JIP,

JloMaliiHee|

3a/laHue,
Tect

Bcero 3a 4 cemecTp

108

68

34

17

17

40

35

35

Bcero no gucyuninHe

396

204

102

51

51

192

100

100

18
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Kpurepun orjeHuBaHusA

OIIK-1
Bonpocbl omkpbimo2o0 muna:
Ne 1 lonosiHUTe yTBepK/eHHe.

Teno, GPOLLIEHHOE TOPHU30HTAJ/IBHO C HeKOTOpOﬁ BBICOTEI, ITa/laeT Ha 3eMJIk0. Ecmm YUMTBIBaTh CONPOTHUB/IEHWE BO3/yXa, TO M0/IHasA MeXaHUYeCKas SHepri
Tesia

Ne 2
Pac=ernas zagaqa (BoamoxxHo 100 BEapHAHTOE).

Temo maccoii m = {1} Kr OpoIIEHO ¢ MOBEPXHOCTH 3EMIH C HA9ATBHOH
ckopocTeio vy = {4} m/c mox yraoM 60 rpagyCcoE K rOpHIOHTY H 9epes
HEKOTOPOE EPEM JOCTHITIO MAKCHMATEHOH ERIcOTH. Halith mviryasc
Tena p B JaHHEIH MoMmeHT Epemenn. Oteer mate B (kr¥am/c).
CompoTHEREHHE BOZIyXA HE VIHTHIEATE.

Ne 3
Pacuernas sagaga (eozamoxso 100 sapHanToE).
OnpegennTs NOIHYIO0 KHHETHIECKYIO 3HEPTHIO Fypm 00pyya Maccol m =
{2} xr. KaTAmeTOCH 02 MPOCKATEIRIBAHHT CO CKOPOCTRIO v = {1}-M/c?
Oteer BrIpazuTe B GEoyLax () ¢ TOYHOCTBIO A0 WEBIX.

Ne 4
Temo Maccoit M = 4 kr coeusesn ¢ Temom Maccoit m = 1 Kr HepecoMoi &
HepacTTEUMOH HUTEIO, IIepeKHHY TOH depes HeReCOMEIH DIOK (cv. prc). VeKopeHue, ¢
KOTOPEIM JBECKYTCA TDY3EL PABHO . ITpunars yckopeHHe CEOOOIHOTO IAJEHAR
™
Brrancnenma npoeect 8 CH.
B oTEeT 2amHcaTh TOABKO IS0 THCIO.

Ne 5
tF‘ac'lerHan zagada (BoamoxHO 100 BapHAaHTOE)

ITap maccer m = {1,2} kr 1 pagsyca R KATHTCA IO [71a7K0# TOPHZOHTAIEHON
IIOCKOCTH CO CKOPOCTEIO entpa mMace ¥V = {7,2} m/c. Hafinure xunetmaeckyro
3HEPTHIO B:armﬁ:iocn mapa. OTEeT BEpazHTe B X H OKPYTIHTE IO COTEIX.

V

Ne 6
[JlonosiHuTe yTBEpXKIeHHUe.

HawnmeHblItiee urcio He3aBUCUMbIX KOOpAWHAT, KOTOphbIe HeO6XO,Z[I/IMO 3alaTh JJ1s MOJTHOT'O OIlpe/ie/IeHUs T10/I0KeHHA TeJjla B IIPOCTPAHCTBe,
Ha3bIBaeTCs

Ne 7 JlonosiHUTe yTBepKAeHHe.

T(:‘pMOAI/IHaMH‘{eCKI/IE CUCTEMBI, KOTOpbIE He 00MEHUBAIOTCS C BHELIIHEeH CPQAOI‘/‘I HU BHEPFHEﬁ, HU BelleCTBOM, Ha3bIBAKOTCA
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Ne 8
Ecmm Veep — Hanbo0Iee BepoATHAR CKOPOCTD MOMEKYI Tasa, Vg - CPeJHaa KBaapaTHIHaA

CKOPOCTE MOIEKYI TOr0 K& raza B pacnpefeneHHH Makceenna npu zazaHHOH|

. W
TeMIepaType, TO OTHOMIEHHE cKopocTai Vﬂ PABHO
Eep

Ot1eer 2anmmcaTts ¢ TOTHOCTELIO A0 COTEIX

Ne 9
B zaKpeIToM cOCYJe HAXOOHTCA HACAUBHEN ras. ECIH VECIHYHTE CPEIHIOR
KEaIpaTHIHYIO CKOPOCTE MOIeKy raza Ha 11 %5, To gaEnense B cocyae BozpacTeT
B paz.
OTEeT 3anHCaTh ¢ TOYHOCTEIO 10 COTELX.
Ne 10
Ecis B 2aMKHYTOM DanIoHe MpH HEH3MEHHOH MACCE ra3a TEMIIEpaTypa VESIHUHIACE OT|
166°C mo 429°C, To. maEncHHE rasa YBEIHIHIOCE B paz.
(QTBeT 3amHCaTh ¢ TOYHOCTBED 10 COTEIX.

Ne 11 /loriosiHUTe yTBep)KJeHHe.

Ec/ii nomMecTUTh B KOH/IEHCATOP /JU3/1eKTPHK C GosbILel ANU3/IeKTpHUUeCKOi POHULIAEMOCTBIO, TO €T0 37IeKTPOeMKOCTh

Ne 12 [lonosiHUTe yTBepK/eHue.

Ha pucyHke 1pe/icTaB/ieH OIbIT

Ne 13
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JlononHETE YTESP:EISHHE .

Cormacuo npecTaBTeHHOMY HIDKE PHCYHEY, BEKTOP HATIPTKEHHOCTH
3IEKTPOCTATHIECKOTO IO B TOUKE ([I0e COZIAETCA ABYMA TOTeTHEIMHA
sapagamu A = +q. B = -q) manpaeien

»

(o)

0
Ne 14 Ha vemunénnoi HemogpmEHOH nporogamei chepe paguycom R = {05} m
HAXOMHTCA MoIoKHTensHEIH 3apag 0. Cdepa HAXOIHTCA B BAKYYME.
HanpaaEHH0CTE 30eKTpOCTaTHecKOTO 110714 cdephl Ha ee IOBEPXHOCTH
E(R)= {36} B/m. Haiitn noternmuan ¢(0) & ee nentpe. OTBET BEIpA3HIE B
BoIbTax (B) ¢ TOYHOCTEIO JO HENBIX.
Ne 15

[Henmy paBeH IOTOK BEKTODA HAIPAEEHHOCTH JIEKTPHIECKOTO TIOMIA Tepes
NOBEPXHOCTE CEPEL E LEHTPe KOTOPOH HAXOAHTCA JHIIONE ¢ MOMEHTOM

p=gl(g=>5uKn).
Ne 16 [lorionHuTe yTBEpXKeHue.

Ha pucyHke 1306pakeH IPOBOJHKK C TOKOM My Ho/rocamMu Marauta. Cuia AMriepa HarpasieHa

Ne 17 Yemy paBHa LIMPKY/ISLUS BeKTOpa UHAYKLIMY MarHUTHOTO 110/1s1 B [1s1 3a/laHHOr0 KOHTypa L:

w<:>

[Hemy paren eexTop HEIyKIHE MardHHETHOrO nomd B B Touke M:, ecma
OlE COZAETCA QEYMA OJHHAKOEEIMH KPYTOEBIME EHTKAMH C
OFHMHAKOEEIM TOKOM [

Ne 18

Ne 19
MareaTHOE mONE CO3ZASTCA ABYMA LIHHHEIMH IapaLIe IEHEIMA

OPAMOIHHEHHEIMH IPOBOSHHKAMH, MePIeHIHKYIAPHEIMH ILIOCKOCTH
PHCYHEKA, 110 KOTOPEIM TeKyT TokH [1 1 2. Ecim [1=2D0. To 9eMy paBeH
EEKTOP HEIYKIHH MarHHETHOTO Iond B B Touke 4.

0, ® A

L a4 L 4

Ne 20
|TomonauTe yTEEpHeHIE.

DuekTpoH EneTaeT B mone mox yraoM o (0° <e= 90°%), Toraa ero
TPAaeKTOPHA JEEKEHHA IPEeCTABIIeT CoDOM
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Ne 21 BeibepuTe 13 Npe/i/I0KeHHbIX BapHaHTOB, UTOOBI BbIpa)KeHHE ObII0 BEPHBIM.

[lIvpuna uHTEpdepeHIMOHHON MOIOCH Oy/eT uMpe (3e1eH0r0 /KpacHoro/ (hMOJIeTOBOr0) I{BETA.

Ne 22
Pacgernas zagaga (eozmoxHo 100 BapHanTOR).

Veranoera 114 oTydeHnd Konen HeloToHa oceemaetea
MOHOXPOMATHYECKHM CEETOM ¢ AMHHOH BoaHe! A = {300} mm, magarommy
110 HOPMATH K TIOBEPXHOCTH TLIACTHHEH. 1 [pOCTPaHCTEO MEXIY THH30H H
CTEKIAHHOH MIACTHHKOH 3aM0IHEHO BOJOM C MOKA3aATENeM IPEIOMICHAR
n =133 Hafiru rommuHy /& c104 BOIB Me3ETY THH30 H ILTACTHHKOH B
TOM MecTe, rae HabmogaeTca nepeoe k = {1} TeMHOE KOIBLIO B
orpaxenHoM ceete. OTEer maiite B-107° (a1), okpyramEe g0 memsrmx.

Ne 23
|TonmonHETE YTEEPEICHHE.

Ha xpyTaeii HenpozpaTHEIR JHCK MajacT OO HOPMATH cdepHIeck
CEETOEAT BOMHA. 1 0UKa HAOIIONeHHA HAXOQHTCE Ha OCH, IIPOXOIA
gepes IeHTp JHCKA, HA HeKOTOPOM paccToAHHH. Eciam qHCK 2aKpEl
nepesie 5 20H OpeHeni, TO B HeHTpe AHGPAKITHOHHOH KapTHHEI
HaOmoTaeTCA maTHo. [IpHMep oTEeTa: TeMHoOE.

Hempospeuwmsnd Shpan
KOyeanid
ek

Ne 24
Pac=ernas sagaga (BozmosxHO 100 BapHaHTOE).

HafiTi oTHOIIEHHE JaBIeHHA CEeTa Pl IPH HOPMaIEHOM IaJcHHH Ha
noBepxHOCTE ¢ kKoahduuEeRTOM OTpaskensa p = {1} K naBaemmo ceera P2
Ha 3a9epHEHHYIO [IOBSPXHOCTE IIPH YIJIe ageHAd @ = {437},

Ne 25
Pac=ernas zagaqa (BoamoxxHo 100 BEapHAHTOE).
Ha mudpariiionsyo pemeTEy HOPMATEHO NATAET MOHOXPOMATHISCKHI
cBeT ¢ amuHoH BoxHsel A= {600} av. Hafita obmee ancao N
mHbpAKIHOHHERX MAKCHMYMOE, KOTOPEIE JaeT 3Ta PelleTKa, eCIIH &€
nepHOA & = {2} MEM.

Ne 26
Pacuernas 3amaga (zosmosxHo 100 sapHanTOR).

PaguocTanmia pabotaer Ha gactote v = {10} MI . Kakosa gimsa A
HaTyvIaeMeIxX paguoeonH? OTBEeT BEIpasHTe B (M) H OKPYIIHTE 40 COTEIX.

Ne 27 [lononHUTe yTBepK/eHue.

T'eoMeTpHUeCKOe MeCTO TOUEK Cpe/ibl, KOJIeOIFOLMXCS B OJJHOM U TOM >Ke (hase, Ha3bIBAIOT BOJHOBOM , TeOMeTpUYeCcKoe MecTo Touek, /10
KOTOPBIX JOXOZAAT KOebaH!si K MOMEHTY BPeMeHH t, Ha3bIBaeTCs! BOTHOBBIM
Ne 28 [lonosHUTe yTBEPXKAEHUS.

BosiHO Ha3bIBalOT TnpoLecc pacnpoCcTpaHeHus C TeyeHuem

beryijas MexaH14ecKasi BO/IHA TIePEHOCHUT , HO He IIepeHOCHT BelL|eCTBO.

Ne 29Ha fu¢pakiMOHHYIO PelleTKy MaJaeT HOpMaJbHO MOHOXPOMaTHJeCKHi CBeT ¢ A/MHOM BosHbI 450 HM. I1IupuHa perreTky 4 M, o61riee YnC/Io mmjesieit
10000. HanbonbIuwii Mopsii0K CrieKTpa, KOTOPbI MOKHO MOJIYYUTh C TOMOLIBIO 3TOM PEILEeTKH PaBeH. ..

Ne 30 Ha miesb mmpuHO# a = 6\ HOpManbHO NaZiaeT rapasulebHbIN My40K MOHOXPOMAaTHUeCKOro CBeTa C AJIMHON BosHBI A. [1of KakvM yr7oMm Andpakiyu 6y;
Hab/F0AAaThCs TPeTHit JU(PaKLMOHHBI MUHUMYM.

OTBeT 3anucaTh YUC/I0M rpaZlycoB (Harpumep, 18)

BOnpOCbl 3aKpblmo2o muna:
Ne 1
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IKOHBL[ PagHyCa-EEKTOPA ONHCHEAET NIPH JEFEECHHA MﬂTCpHaJ]]:HOﬁ TOHEH

A:

<Y

1. TpaeKTOpHIO AEMHKEHHST
2. mpolaeHHEIA OyTE
3. mepememenme

Ne 2 PaCCMOTpI/ITE 14306pa>Ke1-11/1e, YCTaHOBUTE COOTBETCTBHE BEKTOPHbBIX B&JIMUNH U UX Cl)HBH‘{ECKOFO CMbIC/Ia.

. —
(IT v
-

—
an

1. TaHTeHLa/IbHOE YCKOpeHue
2. HOpMaJsIbHOe YCKOpeHHe

3. yckopeHue

A. XapakrepusyeT ObICTPOTY U3MeHEeHHsl BeKTOpa CKOPOCTH
B. XapakTepusyeT U3MeHeHHe BEKTOpa CKOPOCTH 110 BeTMUUHE

B. XapakTepusyeT M3MeHeHHe BeKTopa CKOPOCTH I10 HarpaB/IeHHI0
Ne 3 Touka M /ABIKeTCSI pABHOMEPHO I10 CBEPTHIBAIOIEHCS II/IOCKOH cripai. Kak M3MeHsieTcst MOZy/Ib YCKOPEHHST TOUKU?

1. He u3MeHsieTCst
2. yMeHblLaeTcs

3. yBe/MumMBaeTcs

Ne 4 Jluck paguyca R BpaijaeTcst BOKPYT BepTHUKAIbHON O0CH PAaBHOYCKOPEHHO (CM. PUCYHOK). YKa)KUTe HarpaB/ieHVe BeKTopa yIIOBOTO YCKOPeHHUst
Toukn A oboza jucka.

Ne 5
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[Mea arToMOBHIA ¢ OAMHAKOEEME Macca m ABIEYTCA CO CKOPOCTAMHE ¥ H 2v
OTHOCHTETEHO 3&MTH B OJHOM HampaeTeHun. VIMmOyIec BTOporo arToMoOHTS B
CHCTEME OTHeTd, CEA3AHHOM ¢ MEPELIM ABTOMOOHIEM PABEH. ..

BribepHTe 01HH OTEET:

3 mv
2mv
mv

0

halbad sl e

Ne 6

Kakoe (c TOMHOCTEKD [0 NENEX) 3HAYCHHE TEMIEpaTyPHl Mo mKale Llembcs
cooteetcTEyeT Temnepartype 200K mo adcomoTHoH mxome?

Bribepure ogHH OTEET:

1. +473°C
2. -73°C
3. -473°C
4. +73°C

Ne 7 CooTHecHTe BepHble YTBepXKAeHMUs.
1. Ouddysus
2. Vicnapenue
3. [InaBnenue
4. BsA3KOCTb
5. TennonpoBogHOCTb

6. Cybmmaryst

A. ®a30Bblii IEpexos

b. SIBneHue nepeHoca
Ne 8 Yucsio crerneHei cBOOO/bI /17151 TPEXaTOMHOTO T'a3a, MOJIEKYJIbl KOTOPOrO — TPH MaTepHasibHble TOUKH, COe/JMHEHHbIE )KeCTKOH CBSI3bI0 (TPeYroJbHUK),

paBHO:
1.3
2.5
3.6
Ne 9 B CKO/TBKHX TOUYKaxX MOTYT [EPECEKAThCsl H30TepMa U afrabara Ha auarpamMme?
1. OpHoit
2. IByx
3. Tpex u 6onee
Ne 10
amenenye SHTPOMEH B aAHABATHIECKOM TIpOTIECCe:
1. =0
2. =0
3. <0

Ne 11 Kakue U3 niepeurc/ieHHbIX HH)KEe YaCTUL] UMEIOT MOI0XKUTe/bHBIN 3apsi?
1. Atom
2. OneKTpoH
3. IIpoTox
4. HeiitpoH
5. ®oToH

Ne 12
CooTtHecHTe THI KOHIOEHCATOPA C €T0 }ISOSpa.}KeHHEIl,L

| .

A Cdepraecknii
b. Ilnockmit
B. Mumusppraecknii
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0
fe 13 Ha prcysxe H300paskeHE THHAN HAPAKEHHOCTH OJHOPOTHOTO
3IEKTPOCTATHIECKOro Mo Kak HaMeHIeTcd NOTEHIHAT 3TOr0 IO IPH
nepeMelleHHH H2 ToUkH 4 B Touxy B, ecnn otpezok AB nepnengHKyIapeH
TIHMHUAM HATPTEEHHOCTH?

F

1.Tloesimaercs
2 TlommxaeTca
3.He uamenzerca

Ne 14

[Kaxoi 12 NpHEEIEHHEIX IPadHKOE OPABHIBHO OTPAKAST 3aABHCHMOCTE
EEKTOPA HANMPMKEHHOCTH 3TEKTPOCTATHIECKOTO QAL QF PACCTOSHHA » 10
LEeHTPa PaBHOMEPHO 3apAKEHHOH [0 MOBEPXHOCTH chepkl pagayca R?

1

=
=N

-V

Ne 15
KAKOM H3 [IEPEIHCISHHEX HIDKE CIIVIacE JIeKTPHIECKOE II0Ie MOKHO
CHHTATE OFHOPOIHEIM?
1. morne OecKOHEYHOH 3aPTKEHHOH IIIOCKOCTH
2. mone ABVX PARHEIX [0 MOJYO H NPOTHEOIIOIOAKHEL 110 3HAKY
TOYEYHEIX 2aPATOE
3. mone zapAKEeHHOro mapa
4. mone Mexay DEYMA DECKOHEMHEIMH PATHOHMEHHO 2apPaKeHHEIMH
MIGCKOCTAME
5. nmone becKOHeYHOH 3apTKEHHOH HHTH
OTEeT 2anHmIHTe E BHIE NOCISA0BaTeAEHOCTH THDD.

Ne 16 Ha kakoii U3 KOMIacOB MarHUTHOE T10/1e KOHTypa OyZeT JeiiCTBOBaTh Cu/ibHee

25
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4

N
N

l.a
2.b

3. OJMHAaKOBO

Ne 17 Kakoit U3 BApHaHTOB COOTBETCTBYET CXeMe PaCTIONOKeHUsT IMHAM MHAYKLMA MarHUTHOTO TT0JIs BOKPYT TPSIMOJIMHETHOTO TIPOBO/JHMKA C TOKOM,
TepreH/IUKY/ISIPHOTO IVIOCKOCTH PUCYHKa?

Ne 1
8 Baxon Bro-Capapa-Jlannaca ompegenier MATHHTHYEO HEAYKIHIO ¢ mom,
CO3JABAEMOro THHEHHEIM 3[IEMEHTOM MIPOEOIHHEA dl ¢ TokoM [ B
HexoTopol Touke A Kakoli pamiyc-BexTop H yron, Hzo0paxeHHEE Ha
DHCYHKe, BXOIAT B (hopnryay?

rnuaO
rpH Oy
nuO
rH O]

1.
2.
3.
4.

Ne 19
TALIHA EEKTOpa MATHHTHOH HHIYKUHH B @0 2aMEHYIOMY KOHTYDY
paeHa HyTro. BrbeprTe 1714 KaKoro KOHTypa 3T0 yTREP&ACHHE EepHO?

1. Konrypa B BHIE BEOCEMEDKH 2
2. Kpyroeoro korTypa 1

3. gma Bcex

4. QpanreHOro KOHTYVpa 3

Ne 20
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BeraereTe Hy:EHYIO Dpay H 2aNHOIHTE B OTEET VIBSPEIEHHE

B :aMrHyTOM MpOEOJHHEES EOZHHEAST HHIVKIHOHHEIT TOK IPH._ ... ..

—

ABHEEHHH MMPOBOJHHEKA E OJHOPOTHOM MATHHTHOM ITOIE

2. HAXOEICHAH NPOBOIHHEA B MATHHTHOM ITOIE

3. HIMeHeHHH BO EpeMEéHH MAarHHTHOI'O [IOTOEA, UEpes MNOBEPXHOCTE,
OTrPAaHHIEHHVID 3THM DPOBOTHHEKOM

Ne 21
BoaHEL 0T ZBYX KOTEpEeHTHEIX HCTOUHHKOE IIPHXOAAT B OQHHAKOEBOH dase.

UeMmy paEHa aMILIHTYAA A pesyIETHPYIOEro KOneOaHHA B 3TOH TOUKE,
£CIIH AMILTHTY A KOIeDaHHiA B KaKI0H BOINHE paEHa o7
1. Her nparuisHOro OTBETA
2. A=0
3. A=2a
4 A=u

Ne 22
[V cTaHOEHTE COOTECTCTEHE MEXIY HOMEDAMHE H XapaKTCpPHCTHKAMH

MEXaHHIeCKOTO I{OJ‘I&SEJ—EU{, MpeACTABIEHHOIO HA PHCYVHEE.

A

w

4
A AmmmuTyaa
B. Ilepuog
B. Bpema
I'. Cyemenne

Ne 23
Paccsotpure rpadux rapmonmteckoro konebanna x=Acos(mf).

X
+4

CooTHecHTe BHI, 3HEPTHH C e rpadHKOM.

1.
E
{,E

T4 T2 3Ty4 T, !
2.
E
LE}-

T4 T2 3T T,
3.

mw’A*
2

A Tlonmnas MexaHHYeCKad 3HEPTHA
B. [loTeHumanEHAT 3HEPTHA
B. Kunertndeckasd 3Heprus

Ne 24 BoibeprTe 13 Npe/i/IOKEHHBIX BapHaHTOB, UTOOBI BbIpa)KeHHe ObII0 BEPHBIM.

Ecym B >kuzikoii nv ra3o00pa3sHoii cpefie MPHEeMHUK BOJHBI ABMDKETCS B TIPOTUBOIIOJIOXKHYHO CTOPOHY OT MCTOUHHKA BOJIH, TO YaCTOTa BOJHH,
BOCIIPUHMMAEMbIX TIPHEMHHKOM, (YBeTUUMBAETCs /yMEHbIIaeTCs/ He W3MeHsIeTCsT) OTHOCUTE/IbHO YaCTOThI KosieOaHHM, reHepHpyeMbIX HCTOUHHUKOM.

Ne 25
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BribepuTe Hz NpeIIOKeHHBIX BEADHAHTOR, 9TODEI BRIPAKEHHE DELIO
BEPHEIM.

Ha quadparMy ¢ EpyIisM OTEEpPCTHEM MAJAET [0 HOPMATH chepHYecEas
ceeTOBad BoTHA. T09KA HADTIOEHAA HAXOJWTCA HA OCH OTEEPCTHA Ha
HEKOTOpPOM paccToguHH. EcnH oTperte! 2 20um $peHend, TO B HEHTPE
gubpakuHOHHOH KapTHHEI HabimogaeTcd (CEeTIoe TEMHOE) IATHO.

3 14158

Ne 26
PaccMoTpHTe 3aEHCHMOCTE HCITYCKATENBHOMR cIOCOOHOCTH a0COMOTHO

geproro Tena (AUT) ot gmuser sonsel. YkaxEHTe HOMED,
COOTEETCTEVIOIIHI MHHHMAIRHOH TeMnepatype AUT?

T 4

B!

T

Az Az Ar A

Ne 27 Kak U3MeHUTCsI KUHeTHUeCKasi SHeprust (poTO3/1eKTPOHOB NpH (oTo3(deKTe, ec/iv YBeIMUUTh YaCTOTY Na/IaloLero Ha MeTall CBeTa, He U3MeHsist 001y
MOLIJHOCTb U3/Ty4eHus1?

1. He uamenurcst
2. YBenuuurcs

3. YMeHbLIUTCS

Ne 28
[V cTaHOBHTE COOTBETCTBHE MEATY HOMEDAMH H MPE TOKEHHEIMH aCTAMH
dopayne sdpderta Komnrona.
1=2-3=4.(5 =56 )
A cosB
B.n
B.W
r1
I Ak
E. ke
Ne 29
Ha prCyHEe NpHEEIEHE CHEKT NOTIOMEHAT PA3PEKECHHEX ATOMAPHEIX
ApOE HEHIBECTHOTO BEIeCTRA H CIIEKTPEl IOTTIOMEeHHA aTOMAPHEX
ApPOE HIBECTHEIX JIEMEHTOE.
IIpoanaTHzHPOEAE CHEKTPEL, MOKHO VIBEPK/IATE, 910 HEHIEECTHOS
ECIIECTEC COJEPIKHT:
1. tomexo eogopon (H) u remuit (He)
2. Tonsko Harpmii (Na) 1 eogopoz (H)
3. pogmopon (H), remuii (He) u matpuii (Na)
4. wuarpuii (Na), sogopoxn (H) 1 apyrue amemenTsl, HO He rexmi (He)
Ne 30
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OIIK-2

Ha prcynke mpencTaien GparMeHT JHATPAMMEL SHEPTETHIECKHX
ypoBHEH aToMa BOJIOpoa.

E 2B

11

o Wit 8 =

=1355

MHuHIMMATEHEL HMITYIEC EMeeT GOTOH, H3TyJaeMEIH TIDH IIePeXoe:

P

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10
Ne 11
Ne 12

Ne 13

Ne 14

. C ypoeua 5 ua yposess 3
. CypoeHua 4 Ha ypOBEHb 3
. C ypoensa 2ua ypoeens 1
C vpoeHa 3Ha VDOECHE 2

Bonpocbl omkpbimozo muna:
3HaueHHe KaKoi Be/IMYMHBI OMpe/ie/IseTcs CieAyolel (popMy/IMpOBKOH?

«CyMMa Npou3Be/leHHH 371eMeHTapHbIX Macc Tejla Ha KBa/jpaT PacCTOSHUS OT KayK/IOM U3 HUX /10 OCH BpallleHUsI».
K’-cucTema JIBIXeTCS OTHOCHTE/IBLHO 3eMJIU TIPIMOJIMHENHO € TIOCTOSIHHBIM yCKopeHneM. OTHocuTebHO K -
cucteMsbl Teso rokoutcsl. Kakasi(-ue) cuna(-bl) MHepLUH JieicTByeT(-10T) Ha 310 Teso B K -cucteme? 3emito
CUHMTaTh NHEepIHaIbHOM CHCTEMOI OTCUeTa.

TIpu nepexoze U3 cOCTOsIHUS 1 B COCTOsSIHUE 2, U3MeHeHHe MOHON MeXaHWueCKoW SHepruu yactuipbl - AEmex = 10
K, U3MeHeHHe KhHeTHueckol sHeprun — AEKuH = 8 [IX, M3MeHeHue NoTeHLManibHOM sHepruu — AEmor = 2 JIk.
Yemy paBHa paboTa paBHOZEHUCTBYOLLIEH Criibl (CyMMapHasi paboTa Cul, AeHCTBYIOLUUX Ha TeJo), AeHCTBYoIell Ha
9Ty YaCTULy NIPH yKa3aHHOM Ilepexofe?

B kaxoM ciyudae LieHTp MacC COBMAaZaeT C LIeHTPOM TSDKeCTU?

Hauboree o61iieit Teopuel sB/IsieTCs: TeOpUs], JIeXKalljasi B OCHOBE PEeJISTUBUCTCKOM M/IM HBEOTOHOBCKOM MeXaHUKHU?
YTo Ha3bIBAETCS UNCIIOM CTereHel cBoOO/bI MeXxaHHUe KO CUCTEeMBI?

YTo B K/IaCCMYeCKOM CTaTUCTHUUeCKOH (pr3MKe I7TaCUT 3aKOH PaBHOpAcCIpeZie/ieHns ?

[meanTsHem ras ABIAIOTCA CMECEHID 2 MOJIE OQHOATOMHOTO H 3MOIE
AEvxaroMHOro raza. HaiiTa @mcio creneneli cEo0oaEl CMECH H IIOKA3aTENE
aguabaTE! A4 JaHHOH CMECH.

Cnpagodano:
G ER C i+2R
Tr"_z ¢ Lp = 2

Uto Ha3bIBaeTCs yAe/lIbHON TelI0EMKOCTBIO BellleCTBa?
KakoB (n31uecKuii CMbICIT TeMIIEpaTypbl?
B kaxkux ByX BUZAax CyLLeCTBYIOT B IPUPOJe 37eKTpUUecKue 3apsiibl?

IMmeeTca MBIcIeHHO BRIJRICHHAA B IpQcTRancIee. obepa (zavxuyTas
moeepxHOCTs) paguyca ¥ = 0,1 M U paBHOMEPHO 3apAKEHHEIH 0GbevHOL
mroTHOCTEIO 2apaza p = 47,8 gl map pagmyca R = 0.3 wm Lentpu
cdeprr B mapa CORIATAIOT.

PR

J114 HaxoXOeHHA IOTOKA BeKTOPA HANPAKEHHOCTH 3IeKTPHISCKOTO IO
CKEO2B CepHYECKYI0 IOEEPXHOCTE BOCIIONbIyeMca TeopemMoi [aycca.
PaccunraiiTe BeIHIHHY, KOTOPYIO CIeIyeT HOACTAEHTE EMECTO

EQIPOCHTCIEHOID JHAKA B @OpM’}"JI& HAXOEICHAA IIOTORA:
‘
?

E &y
He 2abyneTe yKa2ars eIHHALY H2MEPEHHT 3TOH BeTHTHHEL
CHpaEoIHo:
— 4 3
V= §?IR0

BeckoHeIHO MaTad IOMANKA ¢y HAXOOHTCA B OJHOPOIHOM
3meKTpHIeckoM mote. [IpH KaKoM VCIOBHH NOTOK BEKTOpPA HANPAKEHHOCTH
3MEKTPHYECKOTO MOMA CKBO3E 3TV ILIOMAAKY OvIeT paseH Hymo?

29
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Ne 15
Ne 16

Ne 17

Ne 18
Ne 19

Ne 20

Ne 21

Ne 22

Ne 23

Ne 24

Ne 25
Ne 26
Ne 27

Ne 28

B paccuarpreaenoii 061acTH IpoCTpaHCTRA CO3AHO OJHOPOIHOE
3IEKTPHYECKOe Toe HanpaxeHHocTeo E. B atoi obmactu uMeeTca
KOHTYp: KBaApaT CO CTOPOHOM 4, ARe MPOTHEOIOIOMHEIE CTOPOHEL KOHTYPa
NapaTTeNbHEl THHEAM OOIL.

Haiity nHHeAHBNT HHETErpaT

BJoms cTopoHs! AB xoutypa

CrefiCTBIEM KAKOTO 3aKOHA IEKTPOCTATHKU siB/IsieTcs 1-1 3akoH Kupxroda?
ITo KaKoMy NpaBU/Iy MOXKHO OIIpeZie/IUTh HalpaB/ieHHe BeKTOpa MarHUTHOM MHAYKLMY B LIeHTPe KPyroBOIO BUTKA C
TOKOM?

[Hemy pareH NOTOK EEKTOPA MATHHTHOMN HHIVEITHH Yepes paMKy 10 s
KoTopoit paeHa 2 M2, a HOPMaTs K INTOCKOCTH COCTABILAeT yrod 60° ¢

=0,5 Ta?

BeKTOpOoM B, mpu |B
Kakum cBoricTBOM MOJIEKYJT MOXXHO 00BSICHUTD CITOCOOHOCTD BeljecTBa HaMarHU4MBaThbCs?
JloroHuTe yTBepXKeHue:
HarpaseHne BekTopa MHAYKLMM MarHUTHOTO T10JISI B JAHHOM TOUKe ITPOCTPAHCTBA COBIA/AeT C HalpaB/eHHeM

Ha npoeogHuK, pacnomoKeHHENR B OZHOPOSHOM MATHHTHOM IIOIE TIOT
yraoMm 30° K HANPaRTEHHEO THHUH MATHHTHOH HHIVKIHH, AeficTEVET CHITA

F. EcnH YEeIHIHTE 3TOT YTO1 B 3 pasa, TO Ha IPOBOTHHK OYIET
HeficTEOBATE CHIIA, pAaBHAA [I0 BelTHIHHE

Ha pHCYHEE IpHEEIcH KadeCTECHHEBIA PHCYHOK JHOPAKITHOHHON PEIIeTER

Kakag xapaxtepucTrra ubparnHoHHON pemeTy 0003HadeHa OYKEOH d7

OT yero 3aBUCUT HaMMeHbIlasl JIMHA BOJIHBI (KOPOTKOBOJIHOBas FPaHMLIA) CTIJIOLIHOTO
PEHTIeHOBCKOT'O CIleKTpa?

O&seMHaT IIOTHOCTE 3HEPTHH YIPYTOH BOIHEL MOMKET OBITE OIpeeIcHa

COOTHOIIIEHHEM:
)
w=p|=—=
P\ae
Kakop dmzmgeckmii cMEICT IPORIBOTHOH
3
—7?
ot

iPaCC.\(ﬂTpHBﬂCTCﬂ HOMOTOHOEBCKOE CMEIOEHHE ITHHEI EQOITHEI
AA = 2,(1— cos@)

B raxoM gHamazoHe HaMeHAeTcA Vrod paccesHnd & adderre Komnroma?

Yro npescraesier coboit Bektop [ToHHTHHra B TEOPUM /IEKTPOMArHUTHOTO MOJIsi?
Uemy paBeH nepuof, JupakliiOHHOM peléTKu?

Ecnn pazHOCTS X042 AEYX MIEKTPOMATHHTHEIX BOJH, IPHXOMANIHX B TOHKY
HabmoneHnd, A = ), To ueMy paeHa pasHocTE das?

30

21984



Ha prcyure usobpakena 3aBHCHMOCTE CHIEKTPATLHOH ILTOTHOCTH
SHCmeCCKOﬁ CEESTHMOCTH ﬂsCO:ﬂOTHO HUEPHOTD Teda OT ITHHEI EOTHED
[IpH 3aJaHHOH TeMIepaType.

-11 3
r%.r 10 Bt/m

3 1790 K
2 / AN
I
0 1 2 3 A, MKM
Hpﬂl{ﬂ\(aﬁ B0 PHHMAaHHE 3aK0H CMEIIEHHA BHHE
o = b
meT

H JAHHEIE PHCYHEA, ONPEISTHTE IPHMEPHOE JHATEHHE Lo,

Ne 29
Kakas ruroresa I1naHKa BeIBesia TEOPHIO TETIIIOBOTO M3/TyUYeHHs U3 TYITHKa M 03HaMeHoBana pokJeHne
KBaHTOBOW TeOopun?
Ne 30 KaxoBb! (TeopeTHuecKn) IPU3HAaKU KOTepeHTHOCTH BOJIH?
Bonpocbl 3akpbimozo muna:
Ne 1 PaccmarpuBaeTcs ABIKeHe MaTepHanbHON ToukH. [lepeuniciite ¢usnueckre 00BEKThI, COCTABIISIFOLINE cUCMeMY

omcuema pAjisi OTIUCaHUs IBUYKEHUSI STOM MaTeprabHOM TOUKU:

- TpaeKTOpHs /IBIKEHUS] MaTepUa/IbHON TOUKH;

- cama MarepuasbHasi TOUKa;

- TOuYKa (Teso) OTCueTa;

- paAnyC-BeKTOp MaTepHaIbHOM TOUKY;

- CcuCTeMa KOOP/VMHAT, CBsi3aHHasl C TOUKOH OTCUeTa;

- 9/IeMeHTapHbIH (6eCKOHEUHO MaJIblii) BEKTOP MepeMeILeHHsT;

- Yackl, CHHXPOHHU3UPYIOLL{Ie MaTepHa/IbHYI0 TOUKY 1 Te/I0 OTCYEeTa CO CBSI3aHHOM C HUM CHCTEMOM KOOp/MHaT;

KOOP/MHAaThl MaTeprasbHOM TOUKH B TF0601 MOMEHT BpeMeHH.
Ne 2 MarepuarbHas TOUKa JABIXKETCS T10 OKPY>KHOCTHU TaK, UTO MOZYJ/Ib CKOPOCTH yBe/IMUMBAeTCs Ha 2 M/C 3a CeKYHZY.
YcTaHOBMTE COOTBETCTBUE MeXXy BeIMUMHAMHU TabMULbI 1 ¥ JMHAMUKOM MX W3MeHeHHs! Tab/ImLbl 2.

Tabnwma 1

A HopMasbHOe yCKOpeHHe
B TaHreHipanbHOE yCKOpeHHe
B TIOJTHOE YCKOpeHHe

Tabmuia 2

1 yMeHbluaeTcs
2 yBe/IMUMBAETCSI
3 He MeHsieTCH

Ne 3
MarepransHas TOUKA JBICKETCA BAOTE OCH X. 3AKOH ABHAKSHHA TOTKH

HMEEeT BHT,
x =AF,

rae A — nocrosnnas. HafnuTe 3aEHCHMOCTE YCKOPEHHS TOUKH dx OT

EpEeMeHH 1.

ax = 6At
ax = 3At
a. = 348

BepHEIH 0TEET OTCYTCTEYET

Ne 4 Kaxoe 13 NIpuBe/ieHHBIX HIDKe COOTHOIIEHHH OTIpe/iesisieT BeKTOp NepeMelljeHus] MaTepHarTbHON TOUKH?

Ne 5
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

MareMaTHUECKHI MAATHHE COBEpIIAST FApMOHHTIECKHE KOTeDaHHa, g; H gy
— TaHTEHIHATEHAA H HOpPMATEHAA COCTABTARIIHE BEKTOpa IOIHOTO
ycropeHHd. B HICxHel To4Ke TpaeKTOpHH MadTHHKA:

a==0
an=10
an=0 1 a;:=0

amZz0ma£0

[MeroTCs TPH Nepexola HIeaTEHOTO raza K2 cocToHE: | B cocTosnHme 2.
PadoTel npH COOTEETCTEYIOIIEX NEPEX0ogax paBHEL A1, A2 1 43.

Vo Vo v
A, As A,

PacmonoskuTe BeIHYHHEL 3THX TJEEOT B NOPATEE BO3PACTAHHA.

neaneHas TemmToRas MamMHEA padoTaeT mo mHETY Kapro. VeamuTe
[IPOLECC, COOTEETCTEYIOMMI a1HADATHIECKOMY PaCIIHPEHHED.

TenioBast MalllMHa 3a LMKJI [OJTy4aeT OT HarpeBaTesist KOJIMUeCTBO Ter1oThl 50K 1 coBepluaeT rosesHyio pabory
100/1x. Yemy paBeH KIT/] 3Toit MalyHbI?

[TE].KE.S{ MalllHHa HEBO3MOEHA

20004
20%

50%

MonapHEe TEMTOSMKOCTH IeqlHA B nponeccax 1-2 B 2-3 oboznazensl C12 H
Cha cooteeTcTReHHO. Paznocts (€23 — C12) paeHa

R
2

5
—R
2

Bo37yx B KOMHaTe COCTOMT U3 CMEeCH ra30B: BOZOPO/A, KUC/I0PO/a, a30Ta, BOASHBIX T1apOB, YIVIEKHUC/IOrO rasa U Jp.
ITpy TeryIoBOM paBHOBECHH 3THX Ta30B 00s3aTe/lbHO OANHAKOBI

TeMIlepaTypbl
TlapLyasbHbIe JaBIeHust
KOHL{eHTPALX MOJIEKYIT

IUIOTHOCTH
paBHOMepHOe MpPSIMO/MHEHHOe JABIDKeHNe

iPacc.\e[anPmaerca OﬁpﬂSCH ECIOCCTEA, IIOMEIOEHHOI QO BO EHCIIHEE
3IEeKTpHYECKOe TIOMe (CO3JaeTca CTOPOHHHMH 3apagamu). Pesyasrar
ETHAHHA 3TOT0 IIOMA ITOKAZAH Ha PHCYHEES.

© —_——> ®
o _ A9 0
g0 E=0 ¢
o)

oo 8

—p NOAE MHAYUMDOBEIHHB
3BPAACE
= NoAe CTOPOHHMX 33pAAJ0E

++++++++

Marepuamom oOpaszua feIgeTcd JH3IEKTPHK HIH NpoeogHHK! Kparko
MOACHHTE BEIOOP OTEETA.
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Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Kaxoe 13 NpuBe/IeHHBIX COOTHOILIEHUI eCTh OIpe/ie/ieHHe BeKTopa HalpshKeHHOCTH 3/1eKTPHYeCKOro oIt
TOYEYHOrO 3apsija?

- 1 R
E= -ir
dme; 13
5 5 1
EdS =— ) g
5 g
= D
T gy
vE=2
£o

Kakoe 13 IpyBeIeHHbIX COOTHOLIEHUI eCTh MHTerpabHast popma TeopeMsl I'aycca /1 BeKTOpa HaNpsDKEHHOCTH
3/1eKTPUYeCKOro mosisi?

Kakoe 13 npuBe/ieHHbIX HIKe COOTHOLIEHUH Orpe/ie/isieT BeKTOp 3/1eKTPUUYEeCKOro CMellieHHs], CO3/laBaeMblit
TOUEUHBIM 3aPSZIOM B TOUKe Hab/IomeHus?

b= 4mr?’
D—eft?
VD = per

D = &,¢E

Bpema paspaza momaen 3- 107° ¢. Cama Toka B KaHate (B cpegmen) 3-
10*A. Kaxoft 3apAI IPOXOTHT M0 KAHATY MOTHHH?

90 Kn
270K
180Kx
120Kx

VIH/yKTUBHOCTb KaTYLIKH YBeJIMUM/IH B 2 pasa, a CU/Iy TOKa B Hell yMeHBILIM/IHN B 2 pa3a. JHeprusi MarHUTHOTO 1107151
KaTyLIKH TP 3TOM

YMeHbIIN/Aack B 2 pa3a
yBeqMuuiaach B 8 pas
yMeHbIINIachk B 8pa3

HeTEIpe OOMHAKOBEIX MO BETHIHHE MAPATIETEHEX TOKA TEKYT, KaK

TOKA33aHO Ha PHCYHEE (IeplIeHIHKYIIPHO NIOCKOCTH PHCYHEA: TPH
HANPABTEHE OT HAC, ONUH HA HAC).

Kaxoe u3 Hanpasmensii 1), 2). 3) uan 4), apngerca cynepnosHuHed
EEKTODPOE MATHHTHON HHIYKITHH, COZIABACMBIX TOKAMH]

L1y 2)i
a >< |a
| 4) 3|

VHAYyKTUBHOCTD KaTyIIKH YBeJIUYWIH B 2 Pas3a, a CWIy TOKA B Hell yMeHBIIMIN B 2 pa3a. DHeprusi MAarHUTHOTO TOJIst
KaTyILKH TIPU 3TOM

YMeHbILIMIach B 2 pasa
yBeJIMUMIack B 8 pas
YMeHbIIM/Iach B 8pa3

yYMeHbLINach B 4 pas3a
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Ne 20

Ne 21

Ne 22

Ne 23

Ne 24

Ne 25

Ne 26

Ne 27

[Touxa A parHOyAATeHA OT MAPATIETEHEX H OTHHAKOREIX IO EETHIHHE
ToKOE J1 1 [2. ToKH TeKyT NepIeHIHKYIAPHO ILIOCKOCTH PHCYHKA OT HAC.
Kaxoe uz Hanpaenennii 1), 2), 3) unu 4), aengerca cynepnozHupei
BEKTOPOE MarHHTHOH HHAYKITHH, CO3JaBacMEIX TOKAMH?

1)

3a 5c MATHHTHEIH MOTOK. IPOHHEIEAIOITHIT IPDOBOTCIHYI0 PAMKY.
yveemmannca ot 3 BO go 8 Bo, Yemy paeso mpu s3ToM cpegHee 3HaIeHHe
30C HHOYKIHH B paMKe

1B
0,5B

2B
2,2B

3a/jaHb! 3aBUCHMOCTH KOOPZAMHATRI X OT BpeMeH# t. Kakue 13 3THX 3aBHCHMMOCTEH OMMCHIBAIOT FapPMOHHUECKHEe
KosebaHus?

!x=4sin(wt—g)

x = A; cos(wt + ) + A, cos wt

x = Asin® wt

x = At sinwt

B Kakux cpefiax MOI'YT BO3HHKAThb yIpPyTHe IONepevHble BOTHBI?

B TBEPJOH cpefie
B rasoo6pa3sHoii cpezie
B KW/IKOH cpefie
Ha MOBEPXHOCTH BOABI (CKa)XeM, B MOpe, 03epe H T.IT)

PazjioxxeHue Gesoro cBeTa B CIIEKTP TIPU IPOXOXK/JEHUH uepe3 IpU3My 00y CJIOB/IEHO:

JIUCriepcreii cBeTa
HHTepdepeHL1el cBeTa
OTpa)XeHHEM CBeTa
nmudpaknyeil cBera

KaxoEa TpaeKTOpHA JEMECHHA TOUKH, OMHOEPEMEHHO VIACTEVIOMEH B
OEVX B3aHMHO [epIIeHHKYIAPHEIX KOIeDaHIAX, CONTacHO YPABHEHHAM:
x = Asinwt,y = Bcoswt?

Dnnunc
OKpY>KHOCTb
IMapabona
OTpe3ok

Mo xasn B2 hOPMYT, IPHEEIEHHE HIKE, MOKHO DACCIHTATE, JHEDIHIO
thotona 1 ummyIRC hoToHA?
n

< A A
l):—; E)h?; )t

Llpodwae beryimeii nonepedHoii BOMHEL ¢ mepHogoM = 10 mc,
NpeIcTaBAcHa Ha pHCYHES. CKOPOCTE paclpoCTPaHeHHA EOHEL 4+ DAEHA

1

E.oMy ‘

_\f/‘.‘fﬁ‘swx““

0
-1

400 m/c
20 m/c
40 m/c
200 m/c
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Ha pHcyHEe noKazaHEI 3aBHCHMOCTH CHEKTPaIbHOM ILIOTHOCTH
3HEpPTeTHYECKOH CEETHMOCTH abCOMTHO YepHOTO TeTa OT JATHHE! EOTHEL
[IPH pasHEIX TeMIeparypax. EciaH kpHEad | COOTEEICTEYET H3TYHIEHHIO
gepuoro tena npH Temnepatype 6000 K, to kpueas 2 cootBeTcTRYET
TeMIeparype

7.

re

500 2000 M. HM

1500 K
750 K
1000 K
3000 K

Ne 28 ITpy NPOXOXK/IEHUH 3/1eKTPOMAarHUTHBIX BOJIH B BO3/lyXe IPOUCXOAAT KosleOaHust:

HanpsDKEHHOCTH 3/IeKTPUYECKOro ¥ MHAYKLM MarHUTHOTO 1osiel
MOJIEKY/T BO3ZyXa
TJIOTHOCTH BO3/[yXa
KOHLIEHTPALIUM KKCJI0pOoAa

Ne 29
Crer m1azepa nomaprzoran. Kakan uz sapHCcHMOCTEH SHEPTHH CReTa
mazepa W, IPOXOQAMIET0 depes MOIAPHIATOD OT YIa
[IOBOPOTA @ THOIAPHIATOPA B ILIOCKOCTH NepIeHIHKYLIPHOH TVIy Tasepa,
IV BCETO OTPAKAET IKCIEPHMEHTAIEHAT 3BHCHAMOCTE?

W=W,.(cos a)*
W=W,sina
W=W, cosa
W=, 2

Ne 30 Addekr KomnroHa HabmogaeTcsi py paccessHUM BelleCTBOM

JKECTKOTO PEHTTEHOBCKOTO H3JTyUeHHst
MH(PAKPACHOTO U3/TyUeHUsT
CBeTa BUAWMO# 06/1acTH CriekTpa
YABTPa(UOIETOBOTO U3/TyUYeHUs.
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