MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

Margees I1.B.
(noamnuce) [)7(6]
« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
DPU3NKA

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

24.03.01 PakeTHbIe KOMILIEKChbI 4 KOCMOHABTHKA

Crieniain3anusi/npo¢uib/mporpaMMa noAroToBKH PakeTocTpoeHue
‘YpoBeHb BbICILIero 00pa3oBaHHs BakanaBpuar
®opma obyuenus OuHas
®dakynbTeT A PakeTHO-KOCMHY€eCKOH TeXHUKH
Beimyckamomas Kadespa A1 PAKETOCTPOEHUE
Kadeppa-pa3padoTuuk padoueii nporpaMmsl 04 PU3NKA
a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °
S =1 ﬁ AYJUTOPHBIE 3AHATHUA CAMOCTOATE/IBHASI PABOTA 5
C= Q T
X T Q =
a | SE | E 5 3 < = _E | B =
= o X = 2 s = 3 ) 8 = =
O 3] oH o B M = ) =Q » O
I~ =) IS8 o o S & Ox o = < =K X &
2 = 2@ X = S | S | EE E = E A g g =
= as} = =) = = o
= ] ] < = Q H )
o = = Q ) S B Q 2 oA =0 o X
3@ = B g | &5 = o Q 5o | &
= >
A 5 £° -
28 = = = > 2 S =
=} ) X £ [~
o
1 2 4 144 68 34 17 17 76 0 0 76 9K3.
2 3 4 144 68 34 17 17 76 0 0 76 9K3.
2 4 3 108 34 34 0 0 74 0 0 74 . 3au.
BCEI'O 11 396 170 102 34 34 226 0 0 226

CankT-Iletepbypr
20__r



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

24.03.01 PakeTHbIe KOMIIEKChI U KOCMOHABTHKa

Iporpammy cocTaBui:

Kadenpa 04 ®PU3UKA
BopoauHa EBrenust ['prropbeBHa, K..-M.H., JOLIEHT

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.

JIUCT COI'JIACOBAHUA

roj Habopa rpymmb: 2024

22015



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

3 22015



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — crnoco6HOCTL NPUMEHSTh eCTeCTBeHHOHAYUHble U 001lerH)KeHepHbIe 3HaHHs, METO/|bl MaTeMaTHUeCKOro aHa/In3a ¥ MOZe/IMPOBaHus,
TeopeTHYeCKOro U SKCIIePUMEeHTaIbHOT0 HCCIe/J0BaHMs B TIPOdeCCHOHANTBHON e TebHOCTH

@DOPMHPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTIIKEHHE CJIE/YIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-1
3HAHUA:
Ha ypOBHe Tpe/ICTaB/IeHu:
* 0011elt pHU3HUeCKOI KapTHHBI OKPY)KaroIero MHUpa Kak CHCTeMBI B3aMOCBSI3aHHBIX (DM3UUeCKUX sIBTIeHUH,
Pa3NUYHBIX (OPM JBIDKEHHS] MaTepuH;
* porv pu3MKY Kak (yHZaMeHTa A1 M3ydeHHs AUCLUILUINH NPpo¢deCCHOHAIBHOTO IHK/IA, KaK OCHOBY IS
BbIJleJIeHUsI B CBOel MpodeCcCOHANbHOM [1esaTe/IbHOCTH (DU3MUeCKUX SIB/IEHUH U MPOLIeCCOB, OTpe/iesIsFOLX
MIPUHLIIBI PabOThI Pa3IMUYHBIX TEXHUUECKUX YCTPOKCTB;
* B3aUMOCBSI3M TEOPUH 1 SKCIIEPUMEHTa, CiyxKaitero 6a3oi A/1st GOpMHUPOBaHHs TEOPUU U
TIOJTBEPIK/JAFOIIIETO €€ TTOJIOXKEHHS.
Ha ypOBHe TOHUMaHHSI:
* CMBIC/IA TAKUX MOHSATHH KaK: (r3nuecKoe siBjieHYe, (pU3decKast Be/ITUMHA, MOJie/Tb, TUTIOTe3a,
9KCIIePUMEHT, Hab/mofeHre, u3MepeHue, Gusnueckas Teopusi, PU3UUeCKUii 3aKOH;
* (yHZaMeHTa/IbHBIX ITOHSTHH, 3aKOHOB U TEOPUIl KITaCCHUYeCKOW ¥ COBPeMEHHOH (H3HKH;
* (M3MUeCKUX MOZiesIeil, CIO/Ib3yeMBbIX [IPH MOCTPOEHUN TEOPUH SIBJIEHUST;
* 'PaHHUL] IPUMEHUMOCTH TeOPHH, TOCTPOEHHON Ha OTpe/ie/IeHHOH (13HueCcKoi Mozesny;
* TIPUHLIUIOB MOCTPOeHUs (PU3UUeCKUX IKCIIEPUMEHTOB.
Ha ypOBHe BOCIPOW3Be/IeHN:
* (hopMy/IMPOBOK (hU3MUECKUX 3aKOHOB, IPUHLIUIIOB U MOCTY/IaTOB, UX MaTeMaTHueCcKOe BbIpaKeHHe M0
OCHOBHBIM pasziesiaM (H3MKH: GU3HUecKre OCHOBBI MEXaHHKH, IeKTPHYeCTBA M MarHeTH3Ma, JIeKTPOHAMHUKH,
¢hu3MKK KosiebaHuU#t 1 BOJH, ONTUKH, KBAHTOBOM (DU3UKHU, aTOMHOM U siIEPHON (DU3UKH;
* METOZIOB pellieHw sl 3a/iay 10 ONHCAHUI0 (U3NUEeCKUX SIB/IEHHH;
* METO/|0B TIPOBe/IeHHsI KCIIepUMeHTa ¥ 00pabOTKY pe3y/IbTaToB N3MepeHHH;
* METOJMKH OL|eHKH TTOIPEIIHOCTH U3MepsieMbIX BeJIMUHH.;;;;
YMeHusi:
TeopeTHUUeCcKHe:
* OTIpe/ie/UTh MyTH pellieHNst TI0CTaB/IeHHOW 3a/jaukl, 04epTUTh KPYyT (pU3MUeCKUX 3aKOHOB, 3HAHHE KOTOPBIX
TI03BOJIUT PEIIUTh JJaHHYIO 3a7lauy;
* TIOCTABUTB Lje/Ib IPOBOAUMOIO 3KCIIEPUMEHTA U OTPe/ie/UTh T0C/Ie/l0BaTe/IbHOCTb AeHCTBUMH MPH ero NpOBefieH:H.
TIpaKTHYe CKHe:
* pellaTh TUIOBbIE 33/jauM 110 paszesiaM Kypca (pusnKy;
* pa3bupaThCs B IPUHLMIAX /JeHCTBHUS (U3NUeCcKHX MPHOOPOB 1 criocobax Ux TPUMEHEHNS];
* TIPOM3BOAUTH PacyeThl 110 pe3y/IbTaTaM U3MepeHH;
* OL|eHHBATh NOTPEITHOCTb U3MepsieMBIX BEJTHUMH;
* QHa/IM3UPOBATh NOJyYeHHbIe Pe3y/IbTaThl X COMOCTAB/ISATh UX C TEOPETUYECKH TIPOrHO3UPYeMbIMY;
* TIpeZiCTaB/IsTh QPYHKLFIOHA/IbHBIE 3aBUCHMOCTH (U3HUeCKUX BEJIMUMH B BU/le TPaUKOB.;;;;
HABbIKU:
* TPaMOTHO U apTyMeHTHPOBAHO H3/1araTb COOCTBEHHBIE MbIC/IH, 000CHOBBIBAThH CBOU CY’KZIEHUS;
* paboTaTh C MIMPOKUM KPYroM Gu3nuecKux MpubopoB u 060pyI0BaHus;
* COCTaBJISITh HAyYHBIE OTUETHI C TPAMOTHBIMU BBIBOJAMH O [TPO/eIaHHOM paboTe;
* paboTarh C IMTepaTypoOit 1 MHBIMU HCTOYHHKAMU UH(OPMALIUH. ;;.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuurnuia ®PU3UKA siB/sieTcs: AUCLUIUIMHON 00s13aTe/1IbHOM yacTu 6/10Ka 1 mporpaMmbl TIOATOTOBKH 110 HaripasieHuio 24.03.01
PaxemHble KOMNAeKChbl U KOCMOHA8MUKA.

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

Copiep>kaHie JUCLMIUIMHBL SIBISIETCSI OCHOBOM A1 ocBoeHust gucuumudH: JIBUTATEJ/IN JIETATEJ/IBHBIX AIIIIAPATOB,
JBUTI'ATE/IBHBIE YCTAHOBKU 1 SQHEPI'OCHCTEMBI, OCHOBBI ITPOEKTUPOBAHMSA PAKETHBIX CUCTEM, OCHOBBI
YCTPOVICTBA TIYCKOBBIX YCTAHOBOK, INPUBOPHI CHUCTEM YIPAB/IEHUS JIETATEJIBHBIMU ATITIAPATAMM,
CHUHTE3 PAKETHBIX CHCTEM, TEOPUSA KOHCTPYHPOBAHUS, TEOPHUSA ABTOMATHUYECKOI'O YIIPAB/IEHUSA,
YCTPOVICTBO Y ®YHKIIIOHUPOBAHUE JIETATE/TBHBIX AIIIIAPATOB, BE3OIIACHOCTbD JXKU3HEJEATE/TbHOCTH.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — Criocobex TIPUMEHATh €CTeCTBeHHOHAYUHbIe 1 O6LL[EI/IH)KEHEPHBIE 3HaHMA, MeTOAbl MaTeMaTU4YeCKOro aHaik3a U
MOZe/IMpOBaHNsA, TEOPETUYECKOT'0 U SKCII€EPMMEHTA/IbHOI'O UCC/IeJOBAHUSA B HpOC]JeCCHOHEl]'II:HOFI AeATe/IbBHOCTH



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 ocHOBbI MexaHukH. 1.1. Kunemarika MatepuasbHoii Touku (MT). Cucrema orcuéta
(CO). 1.2. KuHemaryKa BpalliaTe/IbHOro ABWKeHust aGcomoTHo TBépgoro Tena (ATT) 1.3. [lnHamuka
1 2 MarepuanbHO# Touku (MT). 3akonbl HbloTOHA. 3aKOHBI Hewunepr CO. Cunet 76 40 20 1 9 36 20
1.4. Cunpl B Kast paboTa, MOLLIHOCTb CHJIBI M 3Heprus. 1.6. ®usuka
'MOMEHTOB. o ATT. 1.7. 3aKoHbI COXpaHeHHs B MexaHuKe 1.8. DmemeHThbI
cromHeIX cpef 1.9. PenaTuBrcTCKas
Paspgen 2. ¢u3HKa 1 2.1. OCHOBbI MOJIEKY/ISIPHO-KUHETHUYECKO TEOPHH
rasa (MKT) 2.2. ®yHkuun pacrpesesnenyst. Knacciueckast i KBaHTOBast CTATHCTHKA. 2.3.0CHOBbI
1 2 TepMC Te Kie GyHKLmH cocTostHus1. Tpy Havasia TepMofMHaMUKK. HyreBoe Havano 68 28 14 6 8 40 20
TepMmoanHaMUKK 2.4. Ajinabara 1 nonurpona. Liuka KapHo. TIpHHLAIbT TOCTPOEHHUS TEIIOBBIX MalliH. 2.5.
SuTponsi. TepMoaMHaMHueckue moTeHtpansl 2.6. DiiemeHTsI (GH3HUeCKOi KHHETHKH. STB/IeHHs! rlepeHoca
2.7. PeasibHble rasbl . Ban- sep-Baanbca. ®asosble 1
Bcero 3a 2 cemecTp 144 68 34 17 17 76 40
Paspen 3. DeKTpH4ecTBo. 3.1. D/IeKTPOCTaTHYECKOe T1071e B BakyyMe 3.2. PaboTa CiiT 371eKTpHYecKoro
2 3 nons. TToteHnuanbHOCT nmonst. 3.3. IIPOBOAHUKHM B 3eKTpuueckoM rose. Kongencaropst 3.4. JIM3neKTpHKH B 60 30 14 8 8 30 15
S71eKTprueckoM rosie 3.5. TToCTosHHbIH snekTpryeckuii Tok. Ilpasuna Kupxroda.
Paspen 4. Maraernsm. J/ieKTpoMarseTnsm. 4.1. MaruuTHoe nose B Bakyyme. Dddekr Xomma. 4.2. Teopema
0. LMPKY/ISILIK 1 TeopeMa ['aycca /1st BeKTOpa MarHMTHON MHJYKIH. 4.3. MarHuTHOe 1oJie B BelljecTse.
> 3 JIMaMarHeTHKH, TapaMarHeTHKH. 1 heppoMarHeTHkH. 4.4. D7eKTpOMarHuTHas MHAYKLMS. 3aKoH 60 24 1 5 7 36 15
271eKTPOMArHHTHOM HH/yKLmH (M) dapajies. SIBieHHe CAMOMH/YKLMH. DHEPrHsi MarHUTHOrO Mo, 4.5.
YpaBHeHus MaKcBeJi/la B MHTerpajibHO#. 1 0if popme. Mar 4.6.
TIpUHLMIT OTHOCHTE/ILHOCTH B 3/1eKT
Paspen 5. Guznka . 5.1. KHe rap; Kie KuHemaTuka u Hamnka
rapMOHHYeCKHX Konebanui. [IpuMepsl rapMOHHUYECKHX OCLsTOpoB . dopmysa [oiirenca. 5.2. CBoGojHbIe
2 3 3aryxatoye KonebaHust. 5.3. BIHy)KeHHbIe Ko/leGaHHsi rapMOHHYECKOro OCL{U/LISTOPA MO/ AeHCTBHeM 24 14 8 4 2 10 10
CHHYCOM/Ia/IbHO# CHJTbI. 5.4. DNIeKTPOMArHUTHBIE FapMOHHYECKHe. KoslebaHusi. D/IeKTPUYeCKHii
KosebaresibHbli KOHTYp. dopmysia TomcoHa.
Bcero 3a 3 cemectp 144 68 34 17 17 76 40
Pasien 6. Bomosbie nponeccsl. OnTuKa. 6.1, Ynpyrie BonbL. 38yK. TI0CKOI CHHYCOMINLHOI
BO/IHBI. Bektop YMoBa /151 ynipyroii BosiHbl. BostHOBoe ypaBHeHue. AkycTrueckuit sddext Joruiepa 6.2.
DJleKTpOMarHuTHble Bo/HbI. Bektop [ToiHTHHra /1151 3/1eKTPOMarHUTHOH BO/IHBL CBET KaK 3/1eKTpoMarHUTHast
2 4 BosHa. TTonepeyHoCTs 71eKTPOMarHUTHLIX BOJIH. 6.3. BonHoBast ontika. MHTepdeperuus u qudpakius. 54 16 16 0 0 38 10
TTOHSITHE O KOrepEeHTHOCTH BOH. J] peretka, DEHTreHOBCKHX Myueid, hopmyria
Byinega-bparra. 6.4. BonHosast ontuka. I1c ¥ aucnepcust. B iCTBHE 3/1eK- TPOMAarHUTHBIX
BOJH C BellecTBoM. Da3oBasi U rpyNIoBasi CKOpocTh. 3akoH Mamtoca. Yron Bproctepa. Bupibl criekTpoB.
Paspien 7. Ksantosas ¢u3uka. JeMeHThI aTOMHOI U sijiepHoii u3nku. 7.1 KeaHToBBIe CBOMCTBA
9/1eKTPOMArHMTHOTO U3/yuenus. I'uroresa [Tnauka. CoiicTsa GoToHOB. 7.2. ®0oT03(h(EKT. 3aKOHBI
dorosddekra. Kopryci i gyamism cBeta. 7.3. DKCIIePUMEHTA/IbHbIE JaHHBIE O
cTpykType aroMoB. OmnbiTbl Pesepdopza. [lnanerapaast Mogesns atoma. Ilocrynarst Bopa. 7.4. DneMeHTbI
KBAaHTOBOI MeXaHHKH. ['WrioTe3a fie Bpoii/ist 0. KOpITyCKy/IPHO-BOTHOBOM JyaTH3Me YaCTHI| BeljecTsa. BomHb!
2 4 e Bpoiins. TIpuHLmn HeorpegenéHHOCTH 7.5. YpaBHenue IlIpegunrepa. [IBwkenne. cBOGOAHOM YaCTHIIbL. 54 18 18 0 0 36 10
BosHOBast YyHKLMS 1 €e CTaTHCTHYeCKUA CMBbIC. TIPHHLAI ¢ KBaHTOBBIi rap! KHH
ocupnsTop. 7.6. KBaHTOBO-MexaHHUeCKoe oricante aToMoB. CTaloHapHoe. ypasHeHue Lpeinrepa s
atoma Bojoposia. KBaHTOBbIE uKC/ia. XapaKTepHCTHUeCKHe. CIeKTpbI aTOMOB. 3akoH Mo3/i 7.7. DneMeHTsI
siilepHOi GH3MKK. DieMeHTapHbIe YacTHIbL. Pa/j0aKTHBHOCTb. 3aKOH PaJIMOaKTHBHOIO pacraja. 7.8.
Ci (u3MUecKast KAPTHHA MUpA.
Bcero 3a 4 cemecTp 108 34 34 0 0 74 20
Bcero no gucunInee 396 170 102 34 34 226 100
3.2. AyquTOpHBIH NPaKTHKYM
Homep u
P O0neMm,
Ne HaMMeHOBaHHe
Tema MPaKTHYEeCKOr'0 3aHATUA aya.
n/n pa3aena
4yacoB
AUCHUITHHBI
3ansTue 1.1. Kunematnueckue XapaKTepUCTUKH [JBWXEHHA: TPa€KTOpUs, repemMellieHue, nmyTb, CKOpOCTb,
YCKOPEHHe, YIVIOBasi CKOPOCTb, YIVIOBOE yCKopeHHe. 3aHsATue 1.2. [[uHaMKKa MaTepuaibHOW TOUYKU, 3aKOHBI
Pa3;[en 1. HptoToHa. Cusibl B MEXaHUKe: CUjla TpeHusd, CHhjia YIIpyroctu. 3aKoH BCEMUPHOI'0 TATOTEeHUS.
1 |Dusuueckue HenHepryanbHble cCTeMbl OTCUeTa, CH/Ibl MHepLMH. 3aHsaTue 1.3. VIMIy/IbC CUCTeMbl MaTepuasbHbIX 9
OCHOBBI MEXaHHUKH. |[TOUEK. Pa60Ta, KUHeTUu4YeCKas U rnoTeHyaabHasA SHeprus. 3aKOHBI COXpaHeHHs UMITy/1bCa U SHEPryuu.
3anstue 1.4. [liHaMyKa OCTYNaTeIbHOTO U BpalllaTe/IbHOTO /IBM)KeHUs TBeporo Tena. 3ansarue 1.5. Tect
Nel no Teme «PuU3nyecKre 0CHOBbI MEXaHUKW».
3ansTue 2.1. YpaBHeHHe COCTOSIHUSA M/lea/IbHOTO ra3a — ypaBHeHUe MeH/eneeBa-KnaneiipoHa. OcCHOBHOe
PE[B/I[EI[ 2. YpaBHeHHEe MOJIEKY/IAPHO— KUHETHYe CKOH Teopuu. MOJ’IEKy]IHpHO—KI/IHETI/I‘lECKHf/i CMBICJ/T IaB/IEHHUA U
2 MoneKy/mpHaH TeMIieparypsbl. 3aHsiTHe 2.2. Pacnpe,quEHHe Makcsenna MOJIEKYJI I'a3a 110 CKOPOCTAM. CPe,E[HI/Ie CKOpPOCTH 8
cl)nanxa u MOJIEKYJI. PE[CHPE,Z[GIIEHI/IE BOHbuMaHEl MOJIEKY/T B CWJIOBOM MMOTE€HLIMA/IbHOM I10J/1e. BapomeTqueCKaﬂ
TEPMOJUHAMHKaA. (bopMyna. 3aHsiTe 2.3. HepBoe 1 BTOpO€ Havya/ila TepPMOJVUHAMHUKH. KHI[ LUK/INYeCKUX TPOLIeCCOoB.
Outponust. 3aHsiTve 2.4. Tect Ne2 1o Teme «MosekyssipHasi pr3vKa U TepMOJUHAMUKA».
Bcero 3a 2 cemecTp 17
3anstue 3.1. 3akoH KynoHa. Pacuer HanpspkeHHOCTel 2/1eKTpOCTaTUueCKUX T0/led ¥ CUJT B3auMO/,eCTBUS
Paszen 3 B BakyyMe. [Ipunuun cynepnosuuuu. 3anstue 3.2. Teopema ["aycca f/1s1 BeKTOpa HanpshKeHHOCTH
3 BJ'IE;]E(T I/I“—IGCTBO 3/IEKTPOCTaTHYECKOT'O I10JI B BaKyyMe. HOTeHLU/Ia]'I 9JIEKTPOCTATUYECKOT'O T10J151, CBA3b MEXAY 8
p ' HanpsDKeHHOCTBIO U NoTeHLManoM. 3anstve 3.3. KoHzieHcaTtopbl. DHeprusi 31eKTpU4ecKoro moss.
DneKTpUUeckoe 1oJjie B JuaneKTpukax. 3ansatre 3.4. Tect Ne3 o Teme «3/1eKTpoOCTaTHKa».
3ansitre 4.1. 3akoH buo-Casapa-Jlariaca B BakyyMme. [IpuHIun cynepriosuijiy. PacuetT MarHUTHOU
WHAYKLUWW /1 Pa3/IMYHbIX KOHCl)I/IpraL]I/Iﬁ TOKOB. TeopeMa O UPKYJIALIMK BEKTOpa MarHuTHON HUHAYKLWHA.
Paspen 4. 3ausitre 4.2. Cua Amnepa. Pabora npu iBIKeHHH TIPOBO/JHUKA C TOKOM B MarHUTHOM rosie. Cuma
4  |MarHeTusMm. JlopeHuia. /IBm>keHre 3apshKeHHOW YacTHULIbI B OJJHOPOZAHOM MarHUTHOM rosie. 3aHsTHe 4.3. MarHuTHbIN 7
DJIeKTPOMarHeTU3M. TIOTOK. JJ/IeKTPOMarHUTHast MHAYKIMS. 3apsi], IPOTeKaroL1il B IPOBOZHKKE TIPY BO3HUKHOBeHHU J[1C
WHAYKLWAHA. SIBnenue CaMOMHAYKLWH, TOKU IIPHU 3aMbIKaHUU U Pa3MbIKaHWUU LIeTN. BHQPFI/Iﬂ MarHuTHOro
nosist. 3anstue 4.4.Tect Ne 3 1o Teme «D1eKTpOMarHeTH3M».
5 Pa3nen 5. ®usuka |3aHstre 5.1. CBo60AHbIe, 3aTyXarOIIMe U BHIHY)KIE€HHbIE TapMOHHYeCKHe KosiebaHus. dopma MpoBe/ieHust >
KOIe0aHUH. 3aHATHUA - pelleHNre 3a/1ay B KOHTaKTe CTY[AEHTOB C IIperio/iaBaresieM.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemecTp 0

3.3. JIaGopaTopHbIi NPAKTHKYM
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Ne Homep u Tema /1a60paTOPHOro MPAKTUKYMa O6bem,
n/n HaMMeHOBaHHe aya.
pasgena 4acos
JMCLUIITHHBI
AyauTopHbIe Yachl OTBe/leHbl Ha czjauy JlomaluHero 3afanus Nel, BbINO/IHEHKeE U CZlady OTYETOB IO
BBOZIHO¥ laboparopHoii pabote. CTyAeHThI BBIOIHAIOT 3 paboThI U3 Tepeurc/ieHHbIX (BK/TIOUast BROAHYIO)
B COOTBETCTBUM C MHAWBH/Ya/IbHBIM rPahMKOM BBHIMOJIHEHMs TabopaTOpHbIX paboT B abopaTopun
MeXaHUKH U MOJIeKY/sIpHOH ¢u3nku. JlaboparopHast pabota Nel.BBogaHast, Vi3amMepeHue yCKOpeHHUs Py
PaBHOYCKOPEeHHOM JIBIKeHHH JlaboparopHasi pabora Ne2.VI3yueHre paBHOYCKOPEHHOT'O ABMKEHHs Ha
Pasen 1. Marmte AtByza JlaboparopHasi pabora Ne3.Onpezenerre ko3 duienTta TpeHus kaueHus JlabopatopHas
1 |Dusmueckue pabota Ned.VcciieoBaHie LieHTpaIbHOTO yAapa uiapos Jlaboparoprast pabora Ne5.0mnpeeneHve 1
yCKOpeHHsl CBOOOJHOTrO NafieHus MpY MOMOILLM MaTeMaThuecKoro 1 060poTHOro MassTHUKOB JlaboparopHast
OCHOBBI MeXaHUKH.
pabota Ne6.VccreoBaHie JUHAMHUKH BPaLLaTe/IbHOTO ABKEHHs TBeporo Tesa - Obepbek JlaboparopHast
pabora Ne7.0mpeziesieHrie MOMEHTa HHEPLIMK MasiTHUKa MakcBesiia JlabopatopHast pabota
Ne8.0OnpeziesieHrie MOMeHTa HHEPLMH TBEP/BIX TeJl C ITOMOLIIBI0 KPYTH/ILHBIX KoslebaHuii JlabopaTtopHast
pabora Ne9.OmpeziesieHre CKOPOCTH MOHTa)KHOTO TIaTPOHA C MOMOILIIBI0 6aITUCTHYeCKOTO KPYTUIBHOTO
MasiTHHKa JlaboparopHast pabota Nel(.Omnpe/enenre MOAYIIsl KpyueHHsl HATH X MOMEHTA MHepLH CHCTeM,
COBepILaoLel KPYTH/IbHbIe KosieOaHusl.
AynuTOpHBIe Yackl OTBeZIeHbI Ha ¢zlady JJomaruHero 3aganust Ne2. CTyeHTbI BBINOMHSIOT 1 paboTty u3
[epeUrCIeHHBIX B COOTBETCTBUM C MH/MBH/YaIbHBIM TPadMKOM BBIOTHEHHs 1abopaTopHbIX paboT B
nabopaTopuy MexaHWKH 1 MOJIeKy/IsipHOH ¢m3uku. JlaboparopHas pabota Nel. Onpesienenue
Paszen 2. YHUBEPCAJIbHOM ra30BOM MOCTOSHHON MeTo/IoM OTKauku. Jlaboparoptast pabora Ne2. Omipejiesierue
Mornexynspras otHouteHus1 (Cp/ Cv) MeToZoM 3BYKOBBIX CTOSTUMX BouH. JlabopatopHast pabota Ne3. OrnpesiesieHre
2 p— orrorrenust (Cp/ Cv) metogom Kiemana u [le3opma. JlaboparopHast pabora Ne4. OrmipeziesieHe 6
TePMOAMHAMHKA. otHouteHust (Cp/ Cv) metogom Kiemana u [le3opma c omorrpio ycraHoBku @ITT1-6H. JlabopatopHast
pabota No5. V3yueHue TeNIOBbIX MalWH Ha npumMepe asuraress Ctupsmara. Jlaboparoprast pabora Ne 6.
Ornpesenenre Ko3hduIMeHTa BA3KOCTH XXUAKOCTH. JlabopaTtopHasi pabora Ne7. OrnpesiesieHre
ko3(duIeHTa BSI3KOCTH BO3/IyXa KarusIpHbIM MeTozioM. JlaboparopHast pabora Ne8. OripesiesieHve
TerI0NpPOBOJHOCTH BO3JyXa.
Bcero 3a 2 cemecTp 17
AyzuTOopHbBIe Uachl OTBe/ieHbl Ha cjauy JJomariiHero 3aganust Nel BbIo/HEeHNe U ¢lady OTUeTOB I10
BBO/IHOI J1abopatopHoii pabore ( Pabora c 3/1eKTpor3MepuTe/IbHBIMU PUOOpaMHu) U 110 IByM
n1abopaTopHbIM paboTaM 13 MepeuyrcIeHHbIX B COOTBETCTBUM C MHANBH/Ya/IbHBIM rPaMKOM BBIITOTHEHHsI
nabopaTopHbIX paboT B 1abopaTopuy 3/IeKTPUUeCTBa U MarHeTrsMa: 13 mabopaTopHoro npakThKyMa
"DnexrpuuectBo” : JlTaboparoptast pabora Nel. M3yueHue 3/1eKTPOCTaTUUECKOTO TI0JIsi METO/[OM
3 Pazgen 3. MogempoBanust JlaboparopHas pabota Ne2 .3akoHbl Kupxroda JlabopatopHast pabota Ne3. ViccnenoBaHue 8
DneKTpUUeCcTBo. 3aBHCHMOCTH T1071e3H0# MotHocTH, KIT/I ncTouHNKa TOKa M CHJIbI TOKA B Liely Harpy3ku JlabopatopHast
pabota Ned. Ornipe/ienieHre AU3/IEKTPUUECKHUX TPOHNLIAEMOCTEH KUKOCTEeH U MoJISIpu3yeMOCTH
HEIo/IIPHOM MOJIEKYJIbI Pe30HaHCHBIM MeTozioM JIlaboparoptast pabota Ne5. Omipeziesierue
JIM3/1eKTPUYe CKUX TIPOHULIaeMOCTeH KUKOCTell U MO/ISIpU3yeMOCTH Hello/IsIPHOM MOJeKy/Ibl pe30HaHCHBIM
meTtozom Jlaboparoprasi pabota Ne6. V3yueHre CBOWCTB cerHeToiekTprka JlaboparopHast pabora Ne7.
VI3yyeHue BBIHY)K/IeHHBIX KoslebaHHii B KosiebaTenbHOM KOHType
AyauTopHbIe Yachl OTBe/leHbl Ha cfjavy [lomalliHero 3aziaHust Ne2 BBITIO/THEHHE U C/jaqy OTUYeTOB I10 OfHOM
n1abopaTopHOii paboTe M3 NIepeurCc/IeHHbIX B COOTBETCTBUM C MHAWBH/Ya/IbHBIM rPaMKOM BHIIOJTHEHHS
71ab0paToOpHBIX paboT B 1abOpaTopyy /1eKTpHUeCTBa X MarHeTu3Ma. 113 1abopaTtopHOro IpakTHKyMa
Paznen 4. "OnexkrpomarHetusm" : JlaboparopHas pabota Nel. I3mepeHre MarHUTHOTO 1ojist 3emsin. JlabopaTopHast
4 |MarHeTusMm. pabota Ne2. Oripe/ie/ieHre HarnpsKEHHOCTH MAarHUTHOTO T10JISE B TOUKAX OCH KPYrOBOTO TOKa. 5
JnekrpomarHetusm.|JIaboparopHas pabota Ne3. M3yueHre MarHUTHOTO TI0JIs COJIEHOMA C MOMOLIBIO JaTurKa Xosuia.
JTaboparopHasi pabora Ne4. VicciiejoBanue ret/m rucrepesuca ¢eppomarserrka. JlaboparopHasi pabora
Ne5. OrpeziesieHre B3aUMHOW WHAYKTUBHOCTHU JBYX KOHTYpOB. JlaboparopHast pabota Ne6. 3yuenue
sIB/IeHVs] B3aUMHOM MHIYKLMH.
AyauTOpHBIE Yackl OTBe/IEHbI Ha TIOATOTOBKY K BBITIO/HEHHIO 1 C/jady OTYeTa 110 OAHOM J1abopaTopHoii
paboTe U3 Tepeurc/IeHHBIX B COOTBETCTBUHN C MH/MBH/IyalbHBIM IPa(MKOM BBITIOJTHEHHS 1aO0PaTOPHBIX
5 Pazgen 5. @usuka |pabot B 1aboparopuu 3eKTprUUecTBa 1 MarHetu3ma. V13 maboparopHoro npaktukyma "OeKTpruuecTBo’: 4
KosebaHMi. JlaboparopHasi pabora Ne4. OripesiesieHre J137I€KTPIYECKHX POHULIAEMOCTeH XKUAKOCTeH 1
T10JISIPU3yeMOCTH HEIOJISIPHOM MOJIEKY/IbI pe30HaHCHBIM MeTozioM. JlaboparopHast pabota Ne7 U3yueHue
BBIHY)K/IEHHBIX KosiebaHHH B KosiebaTenbHOM KOHTYpe.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemecTp 0
3.4. CamocrosiTesibHas pabora crygenta (CPC)
Homep u
Ne HauMeHOBaHHe Oobem,
Copepxanue yueGHOro 3ajaHust
n/n paspena 4acos
JMCLMIITHHBI
1. BeinosnHeHye BBOZAHOM 1aboparopHoii pabotsl. [TogroTtoeka K aboparopHbiM paboram Nel u 2. 2.
Pazgen 1. OdopmieHre oT4eTOB 110 JlabopatopHbiM paboTam . 3. I[I0Ar0TOBKa K KOJUIOKBUYMY 10 J1abOPaTOPHBIM
1 Ddusnueckue pabotam . 4. TTogroroBka K Tecram Nel,2. 5. TIoAroToBka K MPakTHUeCKUM 3aHATHSM 10 Temam Nel, 2, 3 36
OCHOBbI MeXaHUKU. (4. 6. BoinonHeHue [JomariHero 3aganust Nel (3agauu no mexaHuvke). 7. [ToAroToBKa K AMarHoCTUYe CKUM
pa6oram Nel, 2.
1. ToaroroBka K jaboparopHoit pabote Ne4 2. Odopmiierne otuera 1o iaboparopHoii pabore . 3.
TToAroToBKa K KOJIOKBUYMY TI0 1abopatopHoii pabote. 4. [ToarotoBka K Tecty Ne3. 5. [IoArotoBka K
Paspen 2. [IpaKTHUeCKUM 3aHATHsIM 10 TeMaM Ne 5, 6. 6. BemonHenue Jlomansero 3azanust Ne 2 (3agau 1o
2 MoreKy/nsipHast MoJieKy/sipHOH (u3iike) 7. [ToAroToBKa K rarHoctuueckoit pabore Ne3. IToaroToBka K 1ab0paTopHbIM 40
¢usuka u paboram Nel, 2,3. OdopmiieHre 0TueToB 10 TaboparopHbiM paboram. [ToAroToBKa K 3amjure
TepMOZIMHaMUKA.  |nabopaTopHbIX paboT. [ToAroToBKa K MpakTHUeCKUM 3aHATHsIM 1o TeMaM Nel, 2, 3. BoinosiHeHne
[Jomarsero 3azanus Nel. ITogaroroBka k Tectam Noel,Ne2. TToAroTOBKa K AUAarHOCTUUECKUM paboTam
Nol,No2.
Bcero 3a 2 cemecTp 76
1. ToaroroBka K jaboparopubiM paboram Nel,2 2. Odopmsienne oTuera 1o saboparopHoii pabore 3.
3 Pazgen 3. TToAroToBKa K KOJIOKBUYMY TI0 TabopatopHbiM pabotam 4. IToaroroeka kK Tectam Nel ,2 5. [TogrotoBka K 30
DeKTpUUeCTBoO. MpakTU4YeCKUM 3aHATUAM 10 TeMaM Nelu 2 6. BeinonHenue [lomaiHero 3afanust Nel. 7. IToaroroeka K
uarHocTuueckum paboram Nel,Ne2.
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4 |Pazgen 4. 1. ToaroroBka K aboparopHoii pabore Ned. 2. OcdopmiieHre otuera 1o j1aboparopHoii pabore . 3. 36
MarseTusm. TTofroToBKa K KOJIOKBUYMY TI0 1abopaTtopHoii pabote. 4. [TogrotoBka K Tecty Ne3 5. [ToArotoBka K
DJIeKTpOMarHeTH3M. [IPAaKTHYeCKUM 3aHATHSIM 110 TeMaM Ne7, 8 (3mekTpocraryka) 6. IIoAroToBka K IpakTUUIeCKOMY 3aHSTHIO 10

Teme Ne9 (NMoCTosIHHBIN TOK) 7. BbinonHeHue [lomaiuHero 3azanus Ne2. 8. TTogroToBka K fuarHoCTHUECKOM
pabore Ne 3.

5 Pasnen 5. @usuka— 1.IToaroroBka K saboparopHoit pabote Ne4. 2.0dopmsieHne otuera o saboparopHoii pabote 3. 10

KosiebaHuH. [ToAroToBKa K KOJIIIOKBUYMY 110 JIaBopaTopHoii paboTe.
Bcero 3a 3 cemecTp 76
Pazpen 6. " [T
6 |Bomosue 1. HOBT?[JEHI/IE JIEKLIHOHHOTO MaTepHaJa 1o teMaMm "®u3snka KonebaHni" 1 "Bo/HOBbIE TIPOLeCCHI. 38
OnTuka". 2. [TogroroBka K Tectam 1 u 2.
npouecchl. OnNTHKa.
Pazpnen 7.

7 KsanToBast ¢pusuka. |1. [IoBTOpeHue JIeKIIMOHHOTO MaTepuara 1o TeMaMm paszena "Ksanrosas ¢u3nKa. DneMeHTb! aTOMHOM 1 36
DneMeHTBI aTOMHOM |siiepHOH ¢r3uku” 2. [TogroroBka K Tecty Ne 3
1 siflepHON (pU3MKH.

Bcero 3a 4 cemecTp 74
4. ®OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/I1 CEMECTPA
112 3 4 5 6 |78 9 10|11|12|13|14 15 16 17
2 Oru. o JIP Otu. o JIP, Tect |[P Otu. o JIP, 13, Tect |AP Ortu. o JIP, Tect, 13 |AP
3 Otu. no JIP Ortu. no JIP, Tect | P Ortu. no JIP, /13, Tect | 1P Ortu. no JIP, Tecr, I3 | 1P
4 Ortu. no JIP, Tect | [P Otu. no JIP, 13, Tect |OP Ortu. no JIP, Tect, I3 | IP| aud. 3au.

YcnoBHbIe 0603HAUEHUS:

Tect — Tecr;

[P — guarHocTtrueckasi pabora;
Ortu. 1o JIP — otuet no JIP;

13 — nomalliHee 3a/jaHue;
. 3a4. — auddepeHINPOBAHHBIN 3auerT.

TeKyImuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTePBa/IbI B CIeyIOLUX GopMax:
JIMarHoCTHYecKast pabora;

otuert o JIP;
TecT;
JloMalllHee 3a/iaHue.

ITpomeKyTouHas aTTecTalus NPOBOAUTCS B hopMax:

9K3aMeH;

nuddepeHLIMPOBaHHBIN 3aueT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1.
2.
3.
4.
5.
6.
7.

8.
9.

. MexaHuKa ¥ MosieKysisipHast pusuka. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2012, 620 3K3.

. Criextpsl atoma. Teopust bopa. CIT6.BI'TY "BOEHMEX" um. []. ®@. Ycrutosa, 2006, 959 3ks3.

. DnekrpomarHetusm. CII6.BT'TY "BOEHMEX" um. [1. ®. YcrrHoBa, 2006, 543 3K3.

A.T. Yepros, A. A. Bopo6béB. . 3aziaunuk 1o ¢usuke. M.: ®U3MATIINT, 2003, 108 3k3.

B. B. JlentoBckuii, C. JI. CMeKasoB. . BoHoBast ¥ kBaHTOBast ontiika. CI16.BT'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2011, 276 3K3.
B. C. BonbkeHiurelid. . C60pHUK 3a7au 1o o61emy Kypcy ¢usuku. CII16.: Ku. mup, 2004, 349 3k3.

. B. CuByxuH. O6umii kypc ¢usuku. T. I1 TepmoprnHamMuKa 1 Moseky/sipHast pusrka. BITY "BOEHMEX" um. /1. ®. YctuHoa, 2005,
174 3k3.

. B. CuByxuH. O6umii Kype ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®@. YcTtuHoBa, , 138 3K3.

[. I. Benoga, JI. U1. Bacuisesa, O. C. Komapoga. . MonekynsipHas ¢usuka. Cankt-Iletep6ypr: U3a-so BI'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2023, 150 3K3.

. [. JI. ®égnopos, JI. 1. Bacunbesa, [I. F0. MBaHo.. . KBanrtoBas ontuka. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2021, 175 3k3.
. J1. ®énopos, FO. H. Jlazapesa, B. I. CpezuH. . @usnka. KeantoBas ontuka. CII6.: U3a-Bo BI'TY "BOEHMEX" um. [l. ®. YcTHHOBa,
2023, 26 9K3.

. J1. ®énopos, FO. H. Jlazapesa, B. I. CpeguH. . @usnka. Marnetusm. CI16.BI'TY "BOEHMEX" um. []. @. YctuHOoBa, 2019, 222 3K3.

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

. . J1. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3nka. Mexanvka. CII6.5T'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2016, 116 3Kk3.

. [0. YO. UBaHos, T. H. Kusizea, FO. H. Jla3apesa. . BBeieHue B MaTeMaTruecKyto 06paboTKy pe3ynbraToB skcriepumenta. CI16.BI'TY

"BOEHMEX" um. []. ®. YctuHoBa, 2018, 444 3Kk3.

. E. I". BopoauHa. . DneMeHTbI TEOPHH T0JIs1 B 3/1eKTPOCTaTHKe U 3nekTpomarHetrsme. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHoga, 2014,

477 3K3.

. E. T BopoguHa. . ®usuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2013, 280 3k3.

. E. I". bopozuHa. . DnieMeHTbI peJIITUBUCTCKONM MeXaHWKuU 1 KocMosioruu. Crapeiii Ockon: THT, 2023, 100 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. . Konebanus 1 Bosael. CI16.BI'TY "BOEHMEX" um. [. @. YcTuHOBa, 2011, 426 3K3.

. E.T". BopoguHa, B. B. JlentoBckuit. . OcHOBBI KBaHTOBOH 31eKTpoHUKU. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2017, 353 3K3.

. E. T BopoguHa, JI. V. BacunbeBa, JI. B. KotoBa. . Dnekrpomarnetusm. CII6.: M3a-Bo BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2023, 92

JK3.

. W. B. CagenbeB. Kypc ¢usuku. T. 3 KeanTtoas ontuka. BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2008, 298 3k3.

. W. B. Cagenses. . Kypc obuieit ¢pusuku. B 3 Tomax. Cankr-Iletepbypr: Jlaub, 2023, a71. pec.

. W. B. CagenbeB. Kypc obuieit pusuku. T. 1 Mexanvka. MonekynsipHas ¢usuka. BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2007, 291 3K3.
. U. B. CaBenbes. Kypc obuieit pusuku. T. 2 DnekrpudectBo 1 MarHetn3M. Bonsel. Onrtrka. CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2007, 279 3K3.

. U. E. Vpogos. . 3agauu no obuueii dusuke. CII6.: Jlans, 2007, 683 3k3.
. JI. 1. BacuibeBa, H. A. VBanoBa, FO. H. Jla3apeBa. . CTaTucTHYecKue pacrpefeneHus B ¢pusuke. CII6.5I'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2015, 254 3K3.

. MexaHuka u MosneKysisipHas ¢pusuka. CI16.5I'TY "BOEHMEX" um. []. @. YctuHOoBa, 2004, 371. pec.
. H. A. ViBanoga, O. C. Komaposga, T. H. Kusi3eBa. . Mexanvika. Cankt-ITerep6ypr: M3g-o BI'TY "BOEHMEX" um. [l. ®@. YcruHosa, 2023,

146 3K3.

. C. T KanamHukoB. . Onektpruyectso. M.: ®UI3MATIINT, 2004, 200 k3.

. T. 1. Tpodumoga. . Kypc ¢usuxu. M.: Beiciias mkosna, 2003, 55 3k3.

. }0. H. [ly6uues. . Konebaunus u Bonuel. CII6.: Jlans, 2011, 7 3k3.

. }O. H. JTazapeBa, B. A. )KuBynuH, [I. B. Bunorpagckuid. . dnekrpuuectBo. CI16.: U3a-so BI'TY "BOEHMEX" um. [. @. YcTrHOBa, 2023,

122 k3.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:

1.
2.
3.
4.

E. I". bopozuHa. . @opmupoBaHue ¢pu3nueckoit KapTiHbl Myupa. Mocksa: MHdpa-UkeHepust, 2024, 1 9k3.

E. I. BopoxuHa. . [IpuMeHeHre TeOpUH TI0JIS B 3JIEKTPOCTATHKe U 3/ieKTpoMarHetusme. Mockea: MHpa-UkeHepus, 2024, 1 3k3.
U. B. CasenbeB. Kypc o6uieit puzuku. Ku. 4 Bossel. Ontuka. BI'TY "BOEHMEX" um. . @. YctuHoBa, 2006, 1 3Kk3.

U. E. Upogos. KBanrtoBas ¢usrka. OcHoBHbIe 3akoHEL. M.: BUHOM. Jlaboparopust 3HanHui, 2007, 3 9K3.

5.3. Ilepuouueckye U3aHus:

1.
2.
3.
4.

Beiciiee o6pazoBanue B Poccuu;

EcTrecTBeHHbIe Y TEXHUUECKHE HayKH;

VHbopMaloHHO-U3MepuUTe/IbHble 1 YIIPAB/ISIOLIe CUCTeMBL;
HayuHo-MeToauueckuii )xypHan «/HpopMaru3aiyst o6pa3oBaHys U HAYKH».

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTIIAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHbIE CHCTEMBI:

1.

https://e.lanbook.com/ — 3BC Jlans; https://urait.ru/ — ['1aBHas — O6pa3oBaresbHas riargopma FOpaiit. 11t By30B U CCY30B.;
http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekrpoHHo-61b1roTeyHast cucreMa; https://ibooks.ru/ — OBC AHbykc.py - 310 60/1b110H
BBIOOp aKTyasIbHOM TUTepaTyphl AjIs Balleld 6MOMMOTeKH B 37IeKTPOHHOM Buze; http://library.voenmeh.ru/jirbis2/index.php?
option=com_irbis&view=irbis&ltemid=474 — BubnmoreuHo-u3zaarensckuii jentp bI'TY "BOEHMEX" um. [1.®. YcTuHOBa; —
®dyHzameHTanbHast 6ubmorteka BI'TY «BOEHMEX» um. [I.®. YcTruHOBa.

CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:

1.
2.

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

WubopmalioHHble CIIpaBOYHblE CUCTEMbI:

1.
2.

3.

TexskcrepT — MH($OpMaLMOHHBIH MOPTal TEXHUUECKOro peryiupoBaHusi: HopMmbl, npaBuia, craHapTel PO;
http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB co6cTBeHHO#1 reHepariy BI'TY
"BOEHMEX" um. [l. ®. YcTHHOBa;

http://www.consultant.ru/- KorcynsraatILmtoc- nH(OPMAaLFIOHHBIH MOPTAaI IIPaBOBOM HH(OPMALIUH.
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5.5. [porpammHuoe obecrieueHue:
He TpebyeTcsi.
5.6. VIHdopMaLMOHHBIe TeXHOIOTUH:

B3auMoyzielicTBHe C obyuatoiumucs nocpeacteom SUOC Moodle BT 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 [JOCKa;
3. AyAUTOpHSI C YNCIIOM T10CaJJ0YHBIX MECT He MeHblIlle KOTHYeCTBa 00yJaroIiXCsl.

6.3. JIaGopaTopHblie 3aHATHS:

1. YcTaHOBKM [1/1s1 IPOBeZieHust 1abopaTopHbINAX paboT Mo «MeXaHHKa, MOJIEKY/IsIpHast (Jr3UKa»;
2. YcTaHOBKa 151 1TabOpaTOpPHBIX PaboT Mo "D/IeKTPUYeCTBO ¥ MarHETU3M".

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 JUCLUIUIMHON 00si3aTebHO#M yacTu 610Ka 1 mporpamMbl TOATOTOBKY 110 HampasieHuio 24.03.01
PakemHble Komniekcbl U KOCMoHasmuka. ucuuruinHa peanusyetcs Ha (akynsrere O EcrectBeHHoHayuHblli BI'TY "BOEHMEX" um. [1.0.
YcruHosa kadezpoit 04 ®U3UKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OITK-1 crnoco6GHOCTb TPUMEHSITh eCTeCTBeHHOHAYUHble U OOLeHH)KeHepHble 3HaHHsI, METOJbl MaTeMaTHyeckoro aHajan3a ¥ MOJE/IMpOBaHMS,
TEeOPeTUYeCKOro U SKCIIePUMEHTA/IBHOTO MCC/Ie[0BaHUs B IIPO(eCCHOHANBHON AesTeTbHOCTH.

Copep>xaHue QVCLATIIMHBI OXBAaThIBAET KPYT BOTIPOCOB, CBSI3aHHBIX C M3yueHHeM (yH/aMeHTa/IbHbIX TOHSATHI, 3aKOHOB ¥ TEOPHil K/lacCHueCKOoi
1 COBpeMeHHOW (DM3UKHU 0 OCHOBHBIM pasfiesiaM: (pM3MvecKre OCHOBbI MEXaHHKH, 3/IeKTPUUeCcTBa M MarHeTH3Ma, 3/1eKTPOJANHAMUKH, (GU3MKK
Kosie0aHHH 1 BOJIH, ONTHKY, KBAHTOBOH (DM3UKH, aTOMHOM U si/jepHON (DH3UKH.

TIporpamMoii AUCLUIIINHE IPelyCMOTPeHbI C/lelyoliye BHALI KOHTPOJISA:

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB ITPOBOAUTCS B JUCKPETHbIE BDEMEHHbIe HHTEPBa/IbI B CIeAYIOLHX Hopmax:
e [MarHOCTHYecKast pabora;
e oruer 1o JIP;
e TECT;
e JIOMallHee 3aJaHue.

ITpoMeXyTouyHast aTTecTaLus MPOBOAUTCS B hopMmax:
e 3K3aMeH;
o nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYZ0€MKOCTb OCBOEHHSI AUCLMIUIMHEI cocTaBisieT 11 3.e., 396 u. IIporpamMMoii AMCLUIIINHEI ITPelyCMOTPeHbI JTeKIIMOHHBIe 3aHsaTus (102
4.), MpakTHyeckue 3aHstus (34 u.), 1abopatopHsiii MpakTHKyM (34 4.), camocTosiTesibHast paboTa cryaeHTa (226 a).
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TIpunoxenue 2
K paboueii nporpaMme JHCLHITHHBI
DUBUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUEHWA

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

TpyAOeMKOCTb OCBOEHHsl AWCLMIUIMHBI cocTaBisieT 396 W, w3 Hux 170 9. ayauTOpPHBIX 3aHATHHN, ¥ 226 4., OTBeAEHHBIX Ha
CaMOCTOSTe/IbHYI0 paboTy CTy/ieHTa.

PekoMeH/IaliK 10 PacrpejieieHnio yueGHOro BpEMEHH TI0 BH/AM CaMOCTOSITEIbHON paboThl M pasjenaM JAWCLUIUIAHBI TIPUBEJEHbI 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.

Hammesosanue paGoTs! Pexomenpyemas TpynoeMKoCTb,
JIATeparypa yac.
Paspienn 1. ®usnyeckyne 0CHOBbI MeXaHHKH.

1. BeirnonHeHre BBOAHO# abopaTtopHoi pabotsl. [logroroBka k aboparopHbiM pabotam Nel u 2. E.T. BopoguHa. . 36

2. OcopmrieHre OTYETOB M0 1abopaTopHBIM pabotam . 3. [ToAroTOBKa K KOIIOKBUYMY T10 DneMeHTbI

1aboparopHeiM paboTam . 4. TTogroToBka Kk Tectam Nel,2. 5. TToAroToBKa K PaKTHUe CKUM PEeJISITUBUCTCKON MEXaHUKH,

3aHATUAM 110 TeMaM Nel, 2, 3 u 4. 6. BoinosiHeHue [lomartHero 3aganust Nel (3asjauu 110 MexaHuKe). | W kocMosoruu: Crapblid

7. IlogroToBka K quarHoctuyecknm paboram Nel, 2. Ockon: THT, 2023 (1-6)

E. T. bopoauHa. . dusuka:

CII6.BI'TY "BOEHMEX"

uM. []. ®. YctuHosa, 2013
1-3)

B. C. BonbKeHIITeHH. .
CO6opHHK 3aauy 110
ob1ieMy Kypcy (pusnKu:
CII6.: Ku. mup, 2004 (1-3)
JI. 1. BacunbeBa, H. A.
VBaHoBa, FO. H. Jla3apesa.
. CraTuctuueckue
pacnpezesieHust B pusmke:
CII6.BI'TY "BOEHMEX"
uM. [J. ®. YcruHoBa, 2015
(1-3)

A.T. Ueptos, A. A.
Bopo06béB. . 3aauHKK 110
¢usuke: M.:
DU3MATIINT, 2003 (1-2)
[. B. Cuyxun. O61mmit
Kypc ¢usuku. T. 1
Mexanuka: BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, (1-3)

. MexaHuka u
MoseKysipHasi hu3MKa:
CII6.BI'TY "BOEHMEX"
uM. [J. ®. YcruHoBa, 2012
(1-3)
MexaHuka u
MoreKy/sipHasi Gu3MKa:
CII6.BI'TY "BOEHMEX"
uM. []. ®. YctuHosa, 2004
1-3)

. JI. ®épopos, FO. H.
Jlasapesa, B. I. CpezuH. .
®usuka. MexaHuka:
CII6.BI'TY "BOEHMEX"
uM. []. ®. YctuHoBa, 2016
(1-3)

. FO. VBaxos, T. H.
Kuszesa, FO. H. Jlazapesa.
. BBepenue B
MaTeMaTHueCcKyIo
00paboTKy pe3y/bTaToB
skcrnepumenta: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (1-3)
H. A. UBaHoBa, O. C.
Komaposa, T. H. Kussesa. .
Mexanuka: CaHKT-
Metepbypr: N3a-Bo BITY
"BOEHMEX" um. [I. ®.
YcrunoBa, 2023 (1-10)
E.T. bopoauHa. .
dopmupoBaHue
(hu3rueckoi KapTHHBI
mupa: Mockea: Hbpa-
Wnxenepus, 2024 (1-7)
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I. B. Cuyxun. O61mmit
Kypc ¢usuku. T. I
TepmoprHaMuKa 1

MoJIeKy/IsipHast (pu3MKa:

BI'TY "BOEHMEX" um.

. @. Ycrunosa, 2005 (1-
3)

. I. benoga, JI. U.
Bacusnwesa, O. C.
Komapoga. .
MonexyrsipHast pu3mKa:
CankT-Iletepbypr: U3a-Bo
BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2023 (1-
8)

Wroro no paspeny 1

36

Pazpen 2. Mosieky/isipHas ¢u3MKa M TepMOAHHAMUKA.

1. TToaroroBka k jlaboparopHoit pabote Ned 2. Ocdopmiierre otuera 1o JjaboparopHoii pabore . 3.
[ToaroToBKa K KOIIOKBUYMY 110 1labopatopHoii pabore. 4. [Toarotoeka kK tecty Ne3. 5. [TogroroBka
K MpaKTUYeCKUM 3aHATHsIM 110 TeMaM Ne 5, 6. 6. BrironHenune [TomatiHero 3aanust Ne 2 (3aauu 1o
MosieKyisipHOH u3rike) 7. II0AroTOBKa K AMarHOCTHUECKOi paboTe Ne3. [ToAroToBKa K
ytaboparopueiM pabotam Nel, 2,3. OdopmsieHre oTueTos 1o siaboparopHbiM pabortam. [Toaroroeka
K 3aLuTe 1abopaTopHbIX paboT. I1oAroToBKa K MpaKTHUeCKUM 3aHSITHsM 1o TeMaM Nel, 2, 3.
Beinonnenuve [lomaiHero 3afanus Nel. IToaroroska k Tectam Nel,No2. TToaroroBka k
rarHocTHYeckuM paboram Nel,Ne2.

W. B. Cagesnbes. Kypc
o6uieit pusuku. T. 1
Mexanvka. Moneky/spHas
¢usuka: BITY
"BOEHMEX" um. []. ®.
YcruHoga, 2007 (1-3)
W. E. Wpogos. . 3asaum o
o6uieii ¢pusuke: CII6.:
Jlans, 2007 (1-3)

W. B. Casenbes. . Kypc

obureit pusuku. B 3 Tomax:

CaukT-ITetepbypr: JlaHb,
2023 (1-3)

40

Wroro no paspeny 2

40

Paspgen 3. J/1eKTpUYeCTBO.

1. TToaroroBka K saboparopHbiM pabotam Nel,2 2. OcdopmiieHre oTueTa 110 JiabopaTopHoii pabote
3. IoAroToBKa K KO/UIOKBHYMY 110 JlaboparopHeiM paboram 4. [Togrotoeka k tectam Nel ,2 5.
[ToaroroBka K mpakTUUeCKUM 3aHATUM 1o TeMaM Nelu 2 6. BrinonHeHue [lomaliHero 3ajaHust
Nel. 7. ITofroToBKa K uarHoCTiHYeckuM paboram Nel,Ne2.

C. I. KanauHukos. .
DneKkTpuuecTBo: M.:
DU3MATIINT, 2004 (1-3)
E. T bopoauHa. .
DJieMeHThI TeOPUH 1107151 B
3/IEKTPOCTaTHKe U
3/1eKTpOMarHeTusMe:
CII6.BI'TY "BOEHMEX"
um. [I. ®. YcruHoBa, 2014
(1-3)

FO. H. [y6Huiries. .
KosnebaHust ¥ BOJTHBL:
CII6.: JTaHb, 2011 (1-3)
E.T. bopoguHa, A. H.
CrapyxuH. . Konebanusi u
Bosbr: CI16.BT'TY
"BOEHMEX" um. [I. ®.
Ycrunosa, 2011 (1-3)
E. I bopoauHa, A. H.
CrapyxuH. . Konebanvist u
BonHbL: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (1-3)
1O. H. Jla3apesa, B. A.
JKusynun, [1. B.
BuHOrpazcKuii. .
Onekrpuuectso: CII6.:
Ws3p-Bo BI'TY
"BOEHMEX" um. [I. ®.
Ycrunosa, 2023 (1-3)
1O. H. Jla3apeBa, B. A.
JKusynuH, [1. B.
BuHorpazckuii. .
Onekrpuuectso: CI16.:
N3p-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (1-7)
E. T bopoauHa. .
ITpriMeHeHMe TeOpUU MOt
B 3/IEKTPOCTATHKe U
3/1eKTpOMarHeTusMe:
Mockga: Undpa-
Wnxenepus, 2024 (1-5)

30

Wtoro no pasgeny 3

30

Paspen 4. MarHeTusM. J/1eKTpOMarHeTusM.

1. TToaroTtoBka K aboparopHoit pabote Ned. 2. OdopmiieHre oTuera 1o gabopatopHoit pabote . 3.
IToxroToBKa K KOIIOKBUYyMY T10 1abopatopHoii pabore. 4. [ToaroroBka K tecty Ne3 5. IToaroroBka K
MPaKTUYeCKUM 3aHATUSAM 110 TeMaM Ne7, 8 (a;ekTpoctaTrka) 6. [ToAroToBKa K mpakTH4eCcKoMy
3aHATHIO 110 TeMe Ne9 (TTOCTOSIHHBIN TOK) 7. BbinonHeHue JJomarisero 3ajanus Ne2. 8. [ToaroroBka
K AuarHocTuueckoit pabore Ne 3.

14

. D/IeKTpOMarHeTHU3M:
CII6.BI'TY "BOEHMEX"
uM. []. ®. YctuHosa, 2006

(1-3)

. JI. ®énopos, FO. H.
Jlasapesa, B. I. CpegjuH. .
Dusuka. BonHbl:
CII6.BI'TY "BOEHMEX"

36
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uM. []. ®. YcruHoBa, 2021
(1-3)

. JI. ®énopos, 0. H.
Jlasapesa, B. I. CpesuH. .
®dusuka. Maretusm:
CII6.BI'TY "BOEHMEX"
uM. []. ®. YctuHoBa, 2019
(1-3)

E. T BopoauHa, JI. U.

Bacusnbera, JI. B. KoToga. .

Dnekrpomarserusm: CI16.:
N3p-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (1-6)

Wroro no pasgeny 4 36
Paszpen 5. Pusnka KojieGaHHH.
T. U. Tpodumosa. . Kypc
¢usmku: M.: Beicinas
mKosa, 2003 (1-3)
W. B. Cagesnbes. Kypc
1.ITogroToBKa K J1aboparopHoii pabote Ned. 2.0dopmienue oTueTa 1o aboparopHoii pabote 3. o6uieit ¢pusuku. T. 2 10
IMoaroToBKa K KOJIIIOKBUYMY T10 1abopatopHoii pabore. DneKTpruuecTBO U
MarHeTusm. BosHsbl.
Ormrruka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHosa, 2007 (1-3)
Wroro no pasgeny 5 10
Pa3pen 6. BoaHoBbIe nporjecchl. OnTHKA.
1. B. CasenbeB. Kypc
obueit pusmku. Ku. 4
Bonnel. Ontrka: BI'TY
1. TToBTOpEHHE JIEKIIMOHHOTO MaTepHaa 1o Temam "®wu3nka Konebanuit" 1 "BosHoble nporjeccel. | "BOEHMEX" um. [I. ®. 38
OnTuka". 2. IToaroToBka K Tectam 1 u 2. YcruHoBa, 2006 (1-3)
1O. H. [yGHuiries. .
KosebaHust ¥ BOJHBI:
CII6.: Jlanb, 2011 (1-3)
Wroro no paspeny 6 38
Pa3pen 7. KBaHToBast pusnka. JjieMeHThI aTOMHOM M AiiepHON (pu3nKm.
1. IToBTOpEHME JIEKIIMOHHOTO MaTepHasa 1o TeMaM pasziesia "KBaHToBast pr3mKa. DyieMeHThI E.T. bopoxguHa, A. H. 36

aTOMHOM U sifiepHOU ¢u3uku" 2. ITogroroeka K Tecty Ne 3

15

CrapyxuH. . Konebanus u
BosHBL: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcrunoBa, 2011 (1-3)
1O. H. [dy6Huiries. .
KosnebaHust 1 BOJTHBL:
CII6.: Jlanb, 2011 (1-3)
W. E. Npopos. KBanToBast
¢usuka. OCHOBHbIE
3akoHbl: M.: BUHOM.
Jlaboparopusi 3HaHUH,
2007 (1-3)

E. T. bopoauHa, B. B.
JleHTOBCKUH. . OCHOBBI
KBaHTOBOM 3/IeKTPOHUKHU:
CI16.BI'TY "BOEHMEX"
uM. []. ®. YctuHosa, 2017
(1-3)

B. B. JlenutoBckuii, C. JI.
CwMmekanoB. . BomHoBas u
KBaHTOBasi ONTHKA:
CI16.BI'TY "BOEHMEX"
uM. [I. ®. YcruHoga, 2011
(1-3)

. JI. ®égopos, FO. H.
Jlasapesa, B. I. CpegjuH. .
Dusuka. BonHbl:
CI16.BI'TY "BOEHMEX"
uM. []. ®. YctuHoBa, 2021
(1-3)

. J1. ®énopos, JI. .

Bacunbesa, [I. FO. I1BaHoB.

. KBanToBas onTukKa:
CII6.BI'TY "BOEHMEX"
uM. []. ®. YctuHosa, 2021

(1-3)

. Cniektpsl atoma. Teopust
Bopa: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2006 (1-3)
1. B. CagenbeB. Kypc
¢usmku. T. 3 KBanToBas
ontuka: BI'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2008 (1-3)
. JI. ®épopos, FO. H.
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Jlasapesa, B. I. CpefuH. .
®usurka. KBaHToBas
orrruka: CI16.: U3a-Bo
BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2023 (1-
3)

Wroro no pasgeny 7

36
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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;

¢ nuddepeHIIPOBAHHBIN 3a4eT.
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.

JlomaliHee 3ajaHue

B cemecTpe NpeyCMOTPEHO BBITIONIHEHHE [IBYX UHMBU/Ya/IbHBIX JOMAIIHUX 3a[aHUH.
[lomalliHee 3a/jaH1e «3aUTeHO», eC/IU pellieHO He MeHee 80% 3aiau.
BapuaHTh! HH/MBHAYa/IbHbIX JOMALIHMX 3a/jaHU# 110 pasziesiaM Kypca 1 TpeboBaHus K UX 0(popMIeHHIO rpeAcTasaeHsl B YMK qucLiunvHe! u
Bo1okeHB! B OMIOC Moodle BI'TY «BOEHMEX».

Tect

KoHTposb ocBoeHus1 MaTepuasa pasziesa (MM 4acTy paszesia) MpoBoguTcs B popMe TecTa. BapuaHThI TeCTOBBIX 3a/laHUM 110 BCEM
paszienaMm Kypca ripegcrasiensl B YMK aucimrumnsl. Tects! ipoBogsrcst B DMOC Moodle BI'TY « BOEHMEX». Ka)kzplii BapyaHT TecTa
coziepuT oT 6 10 10 3a/1aHKH, 33/1aHKs1 COOTBETCTBYIOT TeMaM HM3y4yaeMoro paszesia Kypca.
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 B OVIOC Moodle BT TY « BOEHMEX» —
TPEHHPOBOUHbIE BAPUAHTEHIL.

OrTuer no JIP
OrtueT 1o 1abopatopHoii pabote (JIP) mpeacTaBiseTcst B pyKONKUCHOM BH/Je, Ha TUCTax ¢opmara A4, 3aroHEeHHBIX C OJHON CTOPOHBI.
CoJiep)kaHue OTUeTa I0/DKHO COOTBETCTBOBATH 111a0/I0Hy oTueta JIP*,
JIP cuuTaeTcs IPUHSTOM, a CTYAEHT NoJIy4YaeT 3a Hee OTMETKY «C/JaHO», eC/Ii
a) rpy rpoBepke otdeta JIP BLINO/IHEHBI C/IeAyIOIHe TpeOOBaHUs:
* 3ar0/IHEHBI CBOJHBIE Tab/ULbI C Pe3y/IbTaTaMy U3MepeHH;
* BBITIOJIHEH pacueT 3HaYeHHH MCKOMBIX BEJIMUMH U UX NOTPeIIHOCTelH; PaBU/IBHO IIpe/[CTaB/IeHbl OKOHUATe/IbHbIe Pe3y/IbTaThl;
* IOCTPOEHbI HeobOXoAUMbIe TPaUKU B COOTBETCTBUM C TPeOOBaHUSIMH, U3/I0)KEHHBIMU B METOUUECKUX MOCOOUSX K 1ab0paTopHbIM paboTam
(Tpe6GoBanust pozy6IMpOBaHkI B mabione otuera JIP);
* [IPOBE/IEH aHaJIU3 MOJTyYeHHbIX Pe3y/IbTaToOB [yTeM CPaBHEHUsI UX C TeOPeTUYeCKUMU 3HaUeHUsIMU;
* JaHBI IMCbMEHHBIE OTBETHI Ha BCe KOHTPOJIbHBIE BOMPOCH! (KOHTPOJIbHBIE BOIIPOCHI IIPHBEZIEHB] B METOAUYECKUX YKa3aHUSX K KOKLOH
nabopatopHoii pabore).
6) npu 3augure JIP:
* CTyZleHT B hopMe KpaTKOro COOOILeHHsT H3/I0)KMIT Pe3y/IbTaThl BLITIOJIHEHHOM uM JIP;
* CTyZIeHT B YCTHOH (hopMe BeDHO OTBETHII Ha BCe BOTIPOCHI, 3alaHHbIe TIPeTIofiaBaTesieM, U3 UKc/ia KOHTPOJIBHBIX BOIIPOCOB, OTBETHI Ha KOTOpbIe
ZAaHbl B oTyete 110 JIP.
Ec/i He BbINoHEHO X0Ts1 GBI OZHO 3 BBILLIE YKAa3aHHBIX TPeOOBAHUI K OTUETY W/IH /JaH HEBEPHBI OTBET Ha BOIPOC, TO OTYET MOJJIEXKUT
0paboTKe WK CTY[EHTY peKOMEH/YeTCsl U3yUUTh BOIPOC, Ha KOTOPbIN OH OTBETH/I HEBEPHO.
*[1Ta6soH JIP pa3merrjed B S1OC Moodle BI'TY « BOEHMEX» n B YMK gucLIuIvHBI.

JK3aMeH
[17151 IpOMe)KyTOYHOM aTTeCTalH, TPOBOAUMOI B (hopMe 5K3aMeHa, UCIIO/IBb3YFOTCS OMIIeThI C 3alaHusAMU. THITbI 3a/jaHUI: TeopeTHUe CKUH
BOIIPOC, KaueCTBeHHast 3a/jaya.
OljeHKa BBICTaB/IIETCS 10C/Ie cobece/joBaHsI CO CTYZ€HTOM, B COOTBETCTBUH CO CIIeJYIOIMMU KPUTEPUSIMHU:
* MeHee 51% INpaBU/IbHBIX OTBETOB — HEY/J0B/1€TBOPUTEJILHO;
* 0T 52% 110 74 % OTBETOB — y/I0B/IETBOPUTE/IBHO;
* oT 75% 710 84% OTBETOB — XOPOLIO;
o1 85% 710 100% rpaBUIbHBIX OTBETOB — OTJIUYHO.
BapuaHThI 9K3aMeHAI[MOHHBIX OUIETOB, @ TAK)Ke CITUCOK TeOPeTHUeCKUX BOMIPOCOB K 9K3aMeHy mpefcTasieHbl B YMK auciurinis, a B OUOC
Moodle BI'TY «BOEHMEX» — TpeHUPOBOYHEIe BapHAHTHI.

JK3aMeH
17151 IPOMEXKYTOUHO# aTTecTaliu, MPOBOUMOi B hOopMe dK3aMeHa, UCIO/b3YIOTCs OUIeThl C 3afiaHusiMU. TUTTbI 3a/JaHUIN: TeOPeTUUeCKUi
BOIIPOC, KaueCTBeHHas 3a/java.
OLjeHKa BBICTaB/IIeTCsI 0C/Ie cobece/j0BaHMsl CO CTY,EHTOM, B COOTBETCTBUH CO C/IeJYHOLMMU KPUTEPUSIMU:
* MeHee 51% TIPaBU/ILHBIX OTBETOB — HEY/IOBIETBOPUTEIIBHO;
* 0T 52% 710 74 % OTBETOB — y[,0B/IETBOPUTE/ILHO;
* oT 75% 110 84% OTBETOB — XOPOLIIO;
* oT 85% 10 100% npaBUIbHBIX OTBETOB — OTJIMUHO.
BapuaHThI 5K3aMeHalMOHHBIX OHUIETOB, a TAKXKE CITMCOK TEOPETUUECKHX BOIPOCOB K 3K3aMeHy Tpe/crasneHsl B YMK aucturniiiel, a B OMOC
Moodle BI'TY «BOEHMEX>» — TpeHUpPOBOUHbIE BapUAHTBHI.

JMuddepenppoBaHHbIi 3aueT
17151 IPOME>KYTOYHOM aTTecTaliy, MPOBOAMMOM B (hopMe v depeHIIPOBaHHOTO 3aueTa, MCII0/Ib3YeTCst HTOTOBbIH TecT ¢ oT 12 o 15
3aganusiMu. Tect npoBopuTcst B DVIOC Moodle BI'TY « BOEHMEX».
Tect cunTaeTcst CAAHHBIM, eC/Ti 00yyaroLInics BEIOpasl NPaBU/IbHBIN BapUAHT OTBETa He MeHee, ueM B 51% 3afaHuid.
KpuTepuu nepecuera pe3ysibTaToB TeCTa B OLIEHKY:
* 51 - 74% — 3auTeHO-y/J0B/IeTBOPUTE/IHLHO;
* 75 - 84% — 3auTeHO-X0POLLIO;
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* 85 - 100% — 3auTeHO0-0T/IMUHO.
BapuaHThI TeCTOBBIX 3a/jaHuH npeacTtasnensl B YMK guctmmmnel, a B 3MOC Moodle BT TY « BOEHMEX» — TpeHHUPOBOUHBIE BADUAHTEI.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue pa3fiesioB U AUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauMTOpHBIe 3aHATHSA B
KOHTAaKTHO# dopme

BCEI'O

Jlekuuu

JIaboparopHbIi
NPaKTHKYM

IIpakTHueckue
3aHATUSA

CamocTosTeabHast
pabora cTyaeHToB

dopmupyemas
KoMIeTeHusA, %

OIIK-1

HANMEHOBAHUE
OLIEHOYHOI'O CPEJICTBA

Pazgen 1. ®usnyeckne 0CHOBbI MeXaHUKH.

76

40

20

11

36

JloMaliiHee|

3a/laHue,
Tecr,
Otuer 1o
JIP

Pazaen 2. MosiekynsipHas pu3nKa 1
TepMoAMHAMMKA.

68

28

14

40

20

Otuert 1o
JIP,
Tecr,

[loMatiiHee|

3ajlaHue

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paspen 3. DnekTpuyecTBo.

60

30

14

30

15

[loMatiiHee|

3a/laHue,

Oruert 10
JIP,
Tect

Paspen 4. MarHeTusm. J1eKTPOMarHeTH3M.

60

24

12

36

15

JloMaliiHee|

3a/jaHue,

Oruet 1o
JIP,
Tect

Pasgen 5. ®usnka KoebaHuii.

24

14

10

10

Otuert 1o
JIP

Bcero 3a 3 cemectp

144

68

34

76

40

Paspen 6. BonHoBble nponeccbl. OnTHKA.

54

16

16

38

10

Tect

Paspen 7. KBanToBas ¢usuka. J/1eMeHTbI aTOMHOMH

M sifiepHON (PU3MKH.

54

18

18

36

10

Tect

Bcero 3a 4 cemecTp

108

34

34

74

20

Bcero mo gucianinHe

396

170

102

34

34

226

100

19
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Kpurepun orjeHuBaHusA

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

HaumeHbliiee unc/10 HE3aBUCHMBbIX KOOpAUHAT, KOTOphIe HeO6XO,E[I/IMO 3a/1aTh [JIsd IIOJIHOI'O OIipe/ie/ieHud I0JI0’KeHM TeJjla B IIPOCTPAHCTBe, Ha3bIBAETCA

Ne 2 [luck paguyca R BpaljaeTcst BOKpYT BepTHKalIbHON 0CH PaBHOYCKOPEHHO (CM. PUCYHOK). YKa)KnTe Harpap/ieHre BeKTOpa YITI0BOr0 yCKOPeHHst
Touku A 0boza ucka.

3

Ne 3 Teso maccoii m = {1} Kr GpoLIEHO C TOBEPXHOCTH 3eMJTH C HayalbHOM CKOpocThio V0 = {4} M/c rog yriom 60 rpajyCoB K TOPU30HTY M Uepe3 HEKOTOPC
BpeMst J0OCTUIVIO MaKCHMaJIbHOW BbICOTHI. HaliTi MMIy/ibC Tesla p B flaHHBIH MOMeHT BpeMeHu. OTBeT Aath B (Kr*Mm/c). ConpoTHB/IeHHe BO3/yXa He
YUNTBIBATb.

Ne 4 OripesenTh MOJHYIO KMHETHUYECKY!O 9Hepruto ExiH 06pyua maccoi m = {2} K, Karsiierocst 6e3 mpocKasb3bIBaHHUsI CO CKOPOCTHI0 UC = {1}-m/c? OtBe
BbIpa3uTe B IKOY/sIX ([IK) C TOYHOCTBIO 0 LieJIbIX.

Ne 5 JlonosiHUTe yTBepKAeHHe.

Tes10, KOTOpOe CITYKUT JJIs1 OTIpe/iesIeH st TIONI0XKEeHHs] MHTePeCyIOLIero Hac 00beKTa, Ha3bIBaeTCst .

Ne 6 VzeanbHblii ra3 coBepliaeT LUK/IMUeCKUH MpoLiecc, rpadvk KOTOPOro B KOOPAMHATAaX IpUBe/ieH Ha pUCyHKe. V3BeCcTHO, uTo rpouecc 2—3 —
M30X0pHUeCKHH, B rporjecce 1-2 ra3 coeprum pabory A(1-2)= {300} [k, a Ha 3—1 paboTa BHeIIHUX CHJI Hag ra3oM A’ (3-1)= {200} k. Kakyro pat
B /pKoy/sx ([])K) coBepILuI ra3 3a LUK/I?

4\}) !

3y

Ne 7 KII/] viieaibHOM TETUIOBOM MallvHbl, paboTarorreit mo 1ukity Kapuo, n1 = {0,5}. Temmneparypy HarpeBaresisi TH yBeJIMUHBAIOT B /[Ba pas3a, TeMIIeparypa
xosoaunbHUKa Tx He MeHsieTcst. Kakum 6yzet KIT/I n2 mosmyuuBLiIeiics UeaabHOM TeryIoBol MaliHbl? OTBET BbIPa3uTe B MPOL|EHTaX.

Ne 8 BbIUKC/IUTE KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE [/l HarpeBaHus BYX MOJIei OfHOATOMHOTO H/jeanbHOro rasa Ha 10 K rpu mocTosiHHOM /{aB/ieHnH, ecs
TIPY 3TOM Ta30M coBepilieHa paboTa 166 k.

Ne 9 VneanbHbli ra3 coBepliaeT 3aMKHYThIM LUK/ 1-2-3-4-1, cOCTOSIIMI U3 IBYX U30X0p U ABYX M300ap. [laBneHre 1 00beM B TIpefiesiax [UK/Ia H3MEeHSIIOTCS
n=3 pa3 u B cOCTOsHNUM 1 paBHBI COOTBETCTBEHHO p1 = 2-10A5 ITa u V1=3 m3. HaiiTu paboty rasa 3a LiUK/I.

Ne 10 [ToriosiHUTE yTBEpIK/eHUe.

OddeKTHBHEBII framMeTp MoseKyIIbl, d3dd — paccTosiHMe, Ha KOTOpoe MOTYT LIeHTPBI IByX MOJIeKy/I [IPY CTOJKHOBEHUSIX.
Ne 11 JlorionHuUTe yTBepXK/eHue.

CorviacHO Npe/CTaBlIeHHOMY HIKE PUCYHKY, BEKTOP HaNpsDKEHHOCTH 3/1eKTPOCTAaTUUeCKOrO M0JIsi B TOUKe (T10/1e CO37aeTCsi AByMsi TOUeUHBIMU
3apsagamu A = +q, B = -q) HanpaBnieH
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(o)
&)

Ne 12 Kakoii 13 npiBeZieHHbIX rpadMKOB IPaBUIbHO OTPa’kaeT 3aBUCHMOCTh BEKTOPa HaMpPsKEHHOCTH 3/IEKTPOCTATHUeCKOTO MO/ OT PACCTOSHUS I' 10 LIEHTP
PaBHOMEPHO 3apsDKeHHOM 110 NOBEPXHOCTH Cdepsl paguyca R?

1.

Ey

VY

Ne 13 Uemy paBeH IIOTOK BeKTOPa HAIPSDKEHHOCTH 3/1eKTPUUECKOro I10J1s Yepe3 0BepXHOCTh cepbl, B LieHTpe KOTOPOH HaXOAUTCs JUIO/Ib C MOMEHTOM

p =ql (g =5HKn).

Ne 14 Ha yeaHEHHOM HeNOJBIDKHOM TpoBogsiiell chepe paguycom R = {0,5} M Haxo#UTCs TTOJIOKUTeNbHBIH 3apsiy Q. Cdepa HAXOAUTCS B BaKyyMe.
Haripspk€HHOCTB 3/1eKTpocTaTiueckoro nossi cdepsl Ha ee moBepxHoctd E(R) = {36} B/m. Halitu noreruuan (p(0) B ee 1ieHTpe. OTBET BbIpasuTe B BOJ
(B) c TOUHOCTBIO /10 LIeNTbIX.

Ne 15 lonosHUTe yTBepKAeHHe.

Ec/ii nomMecTuTh B KOH/IEHCATOP [JU3/IeKTPHK C GosbILeli ANU3/IeKTPHUUeCKOi IIPOHULIAEMOCTBIO, TO €T0 3JIeKTPOeMKOCTh .
Ne 16 UeMy paBeH BeKTOp MHJYKLIMM MarHUTHOTO 1107151 B B Touke M2, ec/iv 1ojie co3/iaeTcst AByMs OMHAKOBBIMU KPYTOBBIMU BUTKaMU C OZJMHAKOBBIM TOKOM
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Ne 17 MarHUTHOe T1071€ CO3AAeTCs BYMSI IJIMHHBIMH N1apajulelbHbIMU TIPSIMOJIMHEHBIMU ITPOBOAHUKAMH, TTePIIeHUKY/ISIPHBIMU IJIOCKOCTH PHUCYHKA, 110
KOTOpbIM TeKyT TOoKU I1 1 I2. Ecu I1=I212, To ueMy paBeH BeKTOP MHAYKLMM MarHUTHOTO 1oJisi B B Touke A.

Ne 18 [lonosiHUTe yTBepXK/eHue.

Ha PpUCYHKe I/1306pa)KeH TIPOBOJHUK C TOKOM MeXYy IOJIF0CaMH MarHuTa. Cuna AMnepa HarpaJ/ieHa

Ne 19 CamorteT 1eTUT FOPHU30HTANIBHO €O CKOPOCTEI0 D = {300} -M/c. Onpefienite pasHOCTh MOTEHIMANOB £ HH/| MEX/Y KOHLIAMH €ro KpbUIbeB, eC/Ii MOAY/Ib
BEPTHKA/IbHOM COCTABJISIOLIel MarHUTHOW MHAYKLIMM 3eMHOIO MarHUTHOTO Nosist B = 5%10A(-5) Tr, a pa3max KpeutbeB L = {12} M. OTBeT BbIpasute B
BO/IbTax (B) C TOYHOCTBIO [0 COTBIX.

Ne 20 JonosiHUTe yTBepXK/eHHe.

OneKTpoH BieTaeT B ronie moz yrioM o (0° <a< 90°), Torga ero TpaeKTopus JIBIKEHHS TIPeACTaBIsieT coO0k

Ne 21 B KosiebaTe/ibHOM KOHTYPE, TPe/ICTABIEHHOM Ha PUCYHKe, 3apsi/] Ha 00K/IaZIkaX KOHJeHCAaTopa U3MEHSIeTCsI 110 3aKOHY q = {3} c0s(0,6 t+ 1/6) HK1. EMKC
koHzeHcaropa C = {2,3} HD, a UHAYKTUBHOCTD KaTyiiku L = 5,9 Mk['H. UeMy paBHO MakCHUMaJibHOe 3HaueHHe HanpspkeHust UMakc Mexay 00K1agKkaMu
KoH/leHcaTopa? OTBeT BhIpasuTe B BojbTax (B) 1 OKpyI/IMTe 0 COTHIX.

L

Ne 22 Kosnebiroriasicst Be/urHa U3MEHsIeTCsl CO BPEMEHEM 10 3aKOHY

x = {8} sin({8,9} t + 1/3) M. UeMy paBHa MakCHMasibHasi CKOPOCTb FapMOHHUYECKOro Kosebanusi? OTBeT BbIpas3uTe B (M/C) U OKPYI/IUTE [0 COTHIX.
Ne 23 [TorosiHNTE YyTBEPIKAEHMUSI.

BosHoli Ha3bIBaIOT Tiporiecc pacrpoCcTpaHeHus C TeyeHHuem

Bery1jas MexaHU4ecKas BOJIHA [1ePeHOCUT , HO He IIepeHOCHUT BelljeCTBO.
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Ne 24 YcraHOBKa [i151 OJTy4eHus1 Kojiel] HbI0TOHa OCBellaeTcsi MOHOXPOMAaTHUeCKUM CBETOM C AJIMHOM BOJIHBI A = {500} HM. Ma/iarolyM 110 HOPMaJli K
MOBEPXHOCTH I/1aCTUHKU. [IpOCTpaHCTBO MeXy TMH30M 1 CTeK/ISTHHOM M/1aCTUHKOM 3aro/IHeHo BOJ0H ¢ MoKasaTtesieM npesioMnenus n = 1,33. Haiitu
TOJILIMHY h CJI0s1 BOZBI MEX/Y JIMH30# ¥ M/IaCTHHKOH B TOM MecTe, rie Habmrozaercst mepeoe [ = {1} TeMHOe KOJIbLIO B OTpakeHHOM cBeTe. OTBeT faiite
B*10/(-9) (M), OKpYI/IMB [0 Lie/bIX.

Ne 25 BeiGepuTe U3 TIpeJIoKeHHbIX BApUAHTOB, UTOOBI BRIpXKEHKE GBUIO BEPHBIM.

Ha auadparmy ¢ Kpyr/siM OTBEPCTHEM ITaJaeT [0 HopMasu cepruueckasi CBeToBasi BojHa. Touka Hab/FOieH st HAXOAUTCSI Ha OCH OTBEPCTHSI Ha HEKOTO]
paccTosiHuu. Ecu oTKpBbITh 2 30HbI DpeHerts, TO B LieHTpe AU(pPaKLIMOHHON KapTUHBI Hab/ItofiaeTcst (CBET/I0e/ TEMHOE) TMSITHO.

Ne 26 Ha AndpakIMOHHYIO PeIIeTKy HOPMAJIbHO MMalaéT MOHOXPOMAaTHUeCKHi CBeT C [yTUHOM BosiHbl A = {600} um. Haiitu obiee urcio N
IW(hPaKIMOHHBIX MAKCUMYMOB, KOTODBIE JaeT 3Ta pelleTKa, eCid ee TIepHof,

d= {2} Mrm.
Ne 27 PaccMOTpUTE 3aBUCMMOCTD UCITYCKATeTbHOM CrIoco6HOCTH abcosmoTHO uepHoro tesa (AUT) OT J/IMHBI BOHBI. YKa)kuTe HoMep rpaduka,
COOTBETCTBYIOLI|Er0O MUHMMAaJIbHOM Temreparype AUT?

n:T L 3

A3 A2 M ~

Ne 28 HaiiTu oTHOLIIeHMe JaB/ieHus cBeTa P1 mpy HOpMasIbHOM I1a/ieHHH Ha MIOBEPXHOCTD C K03(dHijieHToM oTpakeHus p = {1} k AaBseHuto cBera P2 Ha
3auepHeHHYI0 [TOBEPXHOCTb NPU yIile nafeHus P = {45°}.

Ne 29 Ha pucyHKe roka3saHbl 3HepreTHyeckrie ypoBHM aToMa BoZilopofia. UeMy paBHa [IMHA BOJIHBI B HM M3/TyueHHs] IIPU Mepexo/ie 3/1eKTPOHA U3 COCTOSIHUS C
[JIaBHBIM KBaHTOBBIM UMC/IOM 4 B COCTOSIHME C [VIABHBbIM KBAHTOBBIM UMC/IOM 2.

h=6,6+10A(-34) Jx-c
R =1,09 10A(+7) m-1

e =-1.610/(-19) Kn
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——-0,85
B ——-15
B, —-34

B-L 136

Ne 30 ®oToH BeIGHBaET U3 aTOMa BOZIOPO/iA TIEKTPOH C KrHeTHueckoi sueprueii Ek= {3} 3B. Berurcmuts sHepruto (potoHa B 3B, ecii atom BoA0po/ia Haxo
B BO30Y>K/IeHHOM COCTOSIHMH C KBAHTOBBIM YHCJIOM n=2. DHEepruis 37IeKTPOHA B aTOMe BOZOPO/ia B OCHOBHOM COCTOSIHMM paBHa -13,6 3B
Bonpocbl 3akpbimozo muna:

Ne 1 KoHer| pafuyca-BeKTOpa ONUChIBAET IIPU JBIKEHUU MaTepUalbHOM TOUKU A:

|

i
A
L
;
-4
k ):" -
> >

<

1. TpaeKTOpUIO [ABIWKEHUs
2. TIpOWfleHHbIH NMyTh

3. nepeMmeleHre
Ne 2 PaccmorpuTe n3006paxkeHNe, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BEJIMUMH U MX (PU3MUECKOrO CMBIC/IA.

y <

1. TaHreHIUanabHOE YCKOpPeHHe

2. HOpMa/bHOe yCKOpeHHe

3. yckopeHue

A. XapakrepusyeT ObICTPOTY M3MeHEeHHsI BeKTOpa CKOPOCTH

b. XapakTepur3syeT u3MeHeHHe BEKTOpPa CKOPOCTH T10 BeJIMUMHE

B. XapakTepusyeT U3MeHeHHe BeKTOpa CKOPOCTH IO HarlpaB/IeHUI0
Ne 3 Touka M [BUKeTCsl pABHOMEPHO TI0 CBepPThIBAIOILeiCsl MI0CKOM criupanu. Kak u3MeHsieTcst MOZy/b YCKOPEeHHsI TOUKHU?
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1. He usMeHsercsa
2. yMeHbllIaeTcst

3. yBeJIMUYMBAETCA
Ne 4 CJIE,E[CTBI/[GM H30TPOITHOCTHU IMPOCTPAHCTBA ABJISAETCS 3aKOH COXPaHEHUsA

1. wumnynsca
2. sHepruu

3. MOMEHTAa UMITyJibCa
Ne 5 Teno maccoit m ABWXXETCs CO CKOPOCTBIO L, abCo/MOTHO HeYIIpyro CTa/IKUBaeTCs C TeJIOM Maccou 2m, KOTOpOE€ IMOKOUTCH. Onpe}:[enm‘e C KaKoM CKOpOCTI]
ABIDKYTCA TeJia Iocjie CTOJIKHOBeHUSA.

1. v2
2. u3
3. v
4. 3v
Ne 6 Yucsio crerneHeii cBo6ObI /7151 TPEXaTOMHOTO T'a3a, MO/IEKY/IbI KOTOPOrO — TPY MaTepHasbHbIe TOYKH, COe[IMHEHHbIE )KeCTKOW CBsI3b0 (TPEYro/IbHUK), pa
1. 3
2. 5
3. 6
Ne 7 TerutoBasi MaiiiHa paboraet 1o ukny KapHo. Ecii Temmnieparypy HarpeBatesisi ¥ XOJIOAWIbHHKA YMEHBIINUTE Ha ofuHakoByto BemurHy AT, To KIT/T
LMKIIA. .. BribepuTe ofiH OTBeT:

1 - OTBeT HeOfHO3HAUEH
2 - YMEHBIIH/ICS
3 - YBenuuuscs

4 - He usmeHusncs
Ne 8 Ha (P,V) guarpamme u3obpakeH LIMK/INUeCKHUI MPOLieCcC WzeanbHoro raza. Ha yuactkax DA-AB Temneparypa:

1 - Ha DA noBeiaercs, Ha AB roHmwkKaeTcs
2 - TIOHW)KAeTCsT
3 —Ha DA nonmxaetcs, Ha AB ToBbIIIaeTcst
4 - TMOBBIILIAeTCS

BribepHTe OZMH OTBET

Ne 9 CooTHecuTe BepHble YTBepXKeHMUs.
1. Huddysus
2. HcnapeHue
3. IlnaBneHue
4. BsaskocTb
5. TennonpoBopHOCTb

6. Cybnumarms
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A. ®a30Bblii Iepexos

B. fIBneHue nepeHoca
Ne 10 I3MeHeHMe SHTPOMMH B a/jabaTHYeCKOM IpoLiecce:

1. =0
2. >0
3. <0

Ne 11 B KaKoM U3 Nepeurc/IeHHbIX HIDKEe C/IyuaeB 3/1eKTPUUeCKOe 110Jle MOKHO CUMTATh OfHOPOAHBIM?
1. mosie 6eCKOHEUHO# 3apsDKEHHOM TI0CKOCTH
2. Ti071e IByX PaBHBIX 110 MOZYJIO ¥ TIPOTHUBOIIOJIOXKHBIX 110 3HAKy TOUEUHBIX 3apsiZioB
3. Tio7ie 3apsDKEHHOTO Iapa
4. 1071 MeXY ABYMs OeCKOHEUHbIMU Pa3sHOMMEHHO 3apa)kKeHHBIMH IJIOCKOCTAMU
5. mose 6eCKOHEUHOI! 3apsKeHHOM HUTH

OTBeT 3anuiiuTe B BH/e I10C/1e0BaTe/IbHOCTU L[I/Ilfl)p

Ne 12 Ha prcyHKe n306pakeHbI JIMHUH HANPsDKEHHOCTH OZJHOPOJAHOTO 3TeKTPOCTaTHUecKoro 11osisi. Kak M3MeHsieTcsl OTeHLMas 3TOTO MOJIs ITPH TTepeMelieHn
TOYKU A B TOUKY B, eciiv oTpe3ok AB neprieH/IUKY/IsipeH JIMHUSIM HarpsKEHHOCTU?

—

E

1. IMoBbitaetcst
2. TTonmxaetcst

3. He u3mensietcst
Ne 13 CooTHecHTe THI KOHZIEHCATOPA C ero H300pa’keHneM.

1 2. (=3~ 3.

A. Coepuueckuit
b. ITnockuii

B. Llunmunaapudeckuit

Ne 14 TTnocKuit KOHZEHCATOP C BO3AYLIHBIM 3a30pOM MeXy 00K/Ia/KaMy 3apsii/ii OT MCTOUHHMKA IIOCTOSHHOTO HApsDKeHHs U OTK/Irourn. Kak nameHsites
yBeJIMUeHNH 3a30pa MeX/ly 00K/IalkaMi PasHOCTb IOTEHLMAIOB MeXly obK/azikamu KoHgeHcaTopa U 1 Be/IMUMHa 3apsijia q Ha ero oOKmajKax?

BriGepuTe OfjfH OTBeT:

1 - pa3HOCTb NOTEHLA/IOB YBEeJIUUNUTCS, 3aps], YBeTUUUTCS

2 - pa3sHOCTb MOTEHIIMAJIOB YBeIUUIUTCS, 3apsi, yMEeHbIIUTCST

3 - pa3sHOCTb MOTEHIIMAIOB YMEHBLINTCS, 3apsi/i He U3MEeHUTCS

4 - Pa3HOCTb NOTEHLIHMA/IOB YBeJIUUUTCH, 3apA] HE U3SMEHUTCA

Ne 15B Kakux U3 4eTbIpeX C/Iy4yaeB pasJIMYHOro Pacrpe/ene st 3apsiioB, HalpsDKeHHOCTh 3/IEKTPOCTATHUYeCKOTO T10JIst B TOUKe A paBHa Hy/o? BoibepuTe Bee
BO3MO’KHbIe BapUAHTbI
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1) 2) 3)

+G -G 3apsaxeHHOe
KOJTBLIO
1-1
2-2
3-3
4-4

Ne 16 3akon Bro-CaBapa-Jlaniaca ornpeziesisieT MarHUTHYO HHAYKLMIO dB 1107151, CO31aBaeMOro JIMHEHHBIM 3/1eMeHTOM NPOBOAHMKa dI ¢ TOKOM I B HEKOTOpO
Touke A. Kakoii pazjiyc-BeKTOp U yroJi, n306paxeHHble Ha PUCYHKe, BXOAAT B (opMyIty?

1. rlual
2. r2una2
3. rluna2
4. r2ual

Ne 17 Ha pucyHke n306pa)keHbl CeueHHs ABYX Mapasule/ibHbIX MPSMOIUHERHBIX JAJIMHHBIX TPOBOJHHUKOB, NIePIIeHANKY/ISIPHBIX T/IOCKOCTH PUCYHKA, C OfMHAKO!
Harnpas/IeHHbIMY TOKaMy, ipideM J1=2J2. BeKTop MHAYKLMM MarHUTHOTO T10JIsI PaBeH HYJII0 B HEKOTOPOW TOUKe Ha yJacTKe ...

1 | 1,
X } X
a b i c d
1-a
2-c
3-b
4-d

Ne 18 B 0fHOPO/{HOM MarHUTHOM I10/Ie Ha TOPH30HTA/ILHBIN TPOBOAHUK C TOKOM, HallpaB/IeHHBIM BIIPAaBO, JeHCTByeT cula AMIiepa, HarpaB/ieHHast
TNepIeHNKYJISIPHO TVIOCKOCTH PUCYHKa OT Habsmogaresst. [1py 5TOM JIMHAM MarHUTHOW MHAYKLIAY T10J1S HarpaBJ/IeHBbL. .

1 - BripaBo
2 - BHU3
3 —BBEpPX

4 — BrieBO

(; —p7 ()

@F

Ne 19 Ha pucyHke npeficTap/ieH rpa¢vk U3MeHeHHsl CU/Ibl TOKa B KaTyLlKe ¢ MHAYKTUBHOCThIO L = 6 I'H. Halitu moaynbs 3IC caMOUHAYKLIMK
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Ne 20 Ha kakoii U3 KOMIAacOB MarHUTHOE T10/1e KOHTypa OyzieT [ieficTBOBaTh cu/bHee ?

1. a
2. b

3. OAMHAKOBO
Ne 21 YcTaHOBUTE COOTBETCTBHE MEX/y HOMEPaMH M XapaKTePHCTUKAaMH MeXaHHUueCKOro KosiebaHus, Mpe/iCTaB/IeHHOro Ha PUCYHKe.

ll\

N AN

T

A. Amnimryga
b. ITepuop,
B. Bpems

I'. CmeleHue

Ne 22 BoJIHBI OT /jByX KOT€peHTHBIX HCTOUHHKOB NMPUXO/SAT B OAWHAKOBOH (hase. UeMy paBHa aMIuIMTyAa. A pe3y/IsTUPYIOLEro kosieGaHus B 3TOH TOUKe, ec/id
aMIIMTYyza KosiebaHui B KaXk/Jj0l BO/IHE paBHa ?

1. Hert npaBuUbHOrO OTBETa

2. A=0
3. A=2a
4. A=a

Ne 23 Paccmotpute rpadyk rapMOHUUECKOro Kojebanust x=Acos(wt).

X
+4

3T/4 T, ‘

CooTHecHTe BH/J] SHEPTUH C ee rparKoM.
1.
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T4 TY2 3T/4 T, f
2.
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3.
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A. TlonHast MexaHUuecKasi SHeprus
b. IloTeHnuanbHas 3Heprus

B. Kunetuueckas sHeprus
Ne 24 Tpu yMeHbIIIeHUH B 2 pa3a aMIUIMTY/bI KolebaHHil BeKTOPOB HaIPsDKEHHOCTH /IEKTPUYECKOr0 M MarHUTHOTO I10J1ef IJIOTHOCTb ITOTOKA SHePruu

1. yMmeHbIUMTCS B 2 pasa
2. OoCTaHeTCsl Hel3MeHHOM
3.  yMeHBIUMTCA B 4 pasa

4.  HeT NPaBHJILHOTO OTBETa
Ne 25 YpaBHeHHe IJIOCKOM CHHYCOU/JA/IbHOM BOJIHBL, pacripocTpaHsitoieiicst Bfoib ocu OX, uMeeT BUJ;

£=0,01sin10%] 1=
) 500
[1/IviHa BOJTHBI B M PaBHa ...
1. 3140
2. 1000
3. 6,28

4. 500
Ne 26 T1apasenpHbli y4OK CBeTa MaJjaeT HOPMa/IbHO Ha 3epKajIbHYyI0 [I0BepPXHOCTh. II0BepXHOCTh NOBEPHY/IM TaK, UTO YroJl MajleHus CBeTa CTajl paBeH 45°.
TIpY 3TOM M3MEHHUIOCh JjaB/IeHre, OKa3blBaeMoe CBETOM Ha I10BEPXHOCTh?
1 - He U3MeHUI0Ch
2 - yBe/IMUMJIOCH B 2 pasa
3 - yMeHBIIWIOCh B 2pa3a
4 - yMeHbLIMIOCH B V2pasa

Ne 27 Onpefie/IMTh AHUHY BOJIHBI, OTBEYAIOIYI0 MAKCUMYMY MCITyCKaTelbHOM CriocoOHOCTH abCo/oTHO uepHoro Tena npu Temmeparype 500 K. ITocTtosiHHast
3aKoHe cMerjeHust Buna b = 2.9+ 10-3 mK. OTBeT 1aTh B MKM U OKPYI/IUTE [0 e CSTBIX

1. 1450 mm
2. 5,8 MKM
3. 172,4 MKM

4. 0,6 MKM
Ne 28 IIpu OCBelleHNUH KaTofa BaKyyMHOT0 (hOTO3/1eMeHTa TIOTOKOM MOHOXPOMAaTHYeCKOTO CBeTa ITPOUCXOAUT BhIX0Z (oT03/1eKTpOoHOB. Kak M3MeHHTCs
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MaKCHUMabHasi KHHeTHUeCKast SHeprusi (POTo3/1eKTPOHOB MPH YBeJIMUYeHUH YacTOThI CBeTa B 2 pasa
1 - He U3MeHUTCs
2 - YMeHBLIUTCS

3 - yBeIMYUTCS
Ne 29 Ha pucyHKe Iipe/icTaB/eHa jiarpaMMa SHepreTHUecKrxX ypoBHei aroMa. Kakoii 1iudpoii obo3HaueH repexoy ¢ n3nydeHreM (GoToHa MaKCUManbHON
4acToThI?

Ne 30 Ha PHUCYHKe IIpHBe/IeHbI CIIeKTP IOIVIOLeHHA Pa3peXXeHHbIX aTOMapHBIX MapOB HEM3BEeCTHOI'O BellleCTBa U CIEeKTPhI MOIVIOLLeHNs aTOMapHbIX I1apoB

M3BeCTHBIX /IEMEHTOB.
j H

Geniecmeo

IpoaHa/M3MpOBaB CHEKTPbI, MOXKHO YTBEP)KAATh, UTO HEM3BECTHOE BEII|eCTBO COMEPIKHT:
1. rombko Bojopog, (H) u remmii (He)

2. tonbko Harpuii (Na) u Bogopog, (H)

3. Bogopog (H), remuit (He) u Harpuii (Na)

4. narpuii (Na), Bogopoz (H) u apyrue snemeHTsl, HO He renuii (He)
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