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PABOYASA ITPOI'PAMMA JUCHHAITI/INMHBI
DPU3NKA

Pa3pesnbl paboueii mporpaMMel

1. EJIN OCBOEHUMA JUCIHUWITJIMHBI

2. MECTO JVMCHUITIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHUE OMCHUIT/IVMHBI

4. ©OPMbI KOHTPOJIAA OCBOEHUA JUCHUITIIVMHBL

5. YYEBHO-METOIMNYECKOE 1 MTH®OPMAIIMOHHOE OBECITEUEHUE JVCHUIT/IMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHUWE IMCHUITJIVMHBI

IIputoxeHusi K padoueii mporpaMme JUCLHMILUIMHBI
o TIpunoxenue 1. AHHOTaIMs1 paboueii mporpaMmbl

o TIpunoxenue 2. TexHomoruu U GOpMbI 00yUeHHS
o [Tpunoxenue 3. PoHABI OLIEHOYHBIX CPEJICTB



1. E/IN OCBOEHUSA JUCIHUITVIMHBI

L[e]'lbIO OCBOEHUA NUCLIUITTIMHBI ABJIAETCA (bOpMI/IpOBaHI/Ie c1efyromux KOMHETEHLII/II\/‘IZ

OIIK-5 — crocobHOCTh paspabaTeiBaTh (U3MUECKMe M MaTreMaTHYeCKhe MOZENM HCC/e/yeMbIX MPOLeCCOB, SIBEHHH U 0OBEKTOB,
OTHOCSIIMXCS K NIpochecCcuoHaIbHOM cepe esTe/IbHOCTH A/ PellleHUs] HH)XeHepHbIX 3aJau

DOPMHPOBaHHUIO KOMIIETEHLMH CTY)KUT JOCTHKEHHe CIe[yIOIUX pe3y/bTaToB 06pa3oBaHus:
OIIK-5
3HAHUA:
Ha YPOBHe Npe/iCTaB/IeHUH:
* 0611e (r3HueCKOi KapTHHBI OKPY)KAIOI|ero MHUpa Kak CHCTeMbl B3aMMOCBSI3aHHBIX (PH3UUYeCKHX
SIBJIEHWH, Pa3/TMUHBIX (DOPM JBMKEHHUS] MaTepUH;
* ponu GU3MKK Kak GyHAaMeHTa J/1s U3y4yeHHst JUCLUIUIMH TPo¢eCCHOHAIBHOTO 1MK/Ia, KaK OCHOBY
U151 BbIZIe/IeHHsl B CBOel MpoeCCHOHAIBHOM /lesiTe/IbHOCTH (DM3HUUeCKUX sIBJIEHUH U TIPOL{eCCOB,
onpe/ie/ISFOLMX PUHLMIB! pabOThI Pa3/TMYHbIX TEXHUYECKUX YCTPOKCTB;
* B3aUMOCBSI31 TEOPUH ¥ IKCIIePHMEHTa, CIy’Kalero 6a3oii s GopMUpOBaHKS TEOPUU U
TIO/ITBEPIKIAIOLIIETO eé MOJIOKEeHMST;
Ha YpOBHe NOHMMAaHWsI:
* CMbIC/IA TAKHX TOHATHI Kak: (r3rueckoe sifeHue, Gpu3nueckas BeJMUMHa, MOJE/b, TUIOTe3a,
JKCIepUMeHT, HabrofieH e, U3MepeHue, hu3nUeckKas Teopusi, U3NUeCKHH 3aKOH;
* hyHIaMeHTa/IbHBIX TIOHSATHH, 3aKOHOB 1 TEOPHUii KJIaCCUYeCKOM M COBPeMeHHOM (HU3UKH;
* hU3MYeCKUX MOZesield, UCII0/Ib3YeMbIX TIPH IOCTPOEHUH TeOPHH SIBIEHHS;
* rpaHML] IPUMEHUMOCTH TEOPUH, IOCTPOEHHOM Ha Orpe/ie/ieHHOM (H3HuUeCcKoi Mozeny;
* IPUHLIUIIOB NOCTPOeHUs (PU3HNUEeCKHX IKCIIEDIMEHTOB;
Ha YPOBHe BOCIIPOH3Be/IeHHS:
* hopMy/IMPOBOK (PU3MUECKUX 3aKOHOB, MPUHLUIIOB U MOCTYJ/IATOB, UX MaTeMaTH4yeCKoe BhIPKEHHe 110
OCHOBHBIM pa3fiesiaM (U3MKH: GU3HueCcKre OCHOBbI MEXaHHKH, /IEKTPUUECTBA U MarHeTH3Ma,
3/1eKTPO/JMHAMHUKH, U3KKK KOnebaHuii U BOJH, ONITHUKHY, KBAHTOBOHM (M3KKH, aTOMHOH U s/jepHOM
¢busuky;
* METO/|0B peLlIeHus 3aia4 110 OMUCaHHI0 GU3NYeCKUX SBIeHUH;
* MeTO/J0B NPOBe/eHUsT FKCTIIepUMeHTa ¥ 00paboTKM pe3y/bTaToB U3MepeHHH;
* METOZVIKU OLIeHKH TIOIPEIIHOCTH U3MepsieMbIX BEJIMYHH;
YMeHusi:
TeopeTHYeCKUe:
* OTIpe/Ie/INTh My TH PelLleHys OCTaB/IeHHOH 3a/laul, OUePTUTh KPYT (U3HMUeCKUX 3aKOHOB, 3HaHHe
KOTOPBIX MI03BOJIUT PELIUTh JaHHYO 337auy;
* [IOCTaBUTH Ile/Ib MPOBO/MIMOTO SKCIIePUMEeHTa 1 OTIpeJie/INTh IT0C/Ie/|0BaTebHOCTb AeHCTBUM ITPH ero
TIPOBE/IEHNH;
MpaKTHYeCKHe:
* pelllaTh TUIIOBBIE 33/la4y 10 pa3zienam Kypca (Gpy3smKy;
* pa3buparbCs B IPUHLMIAX AeHCTBUS GHU3MIeCKUX NPpUOOPOB U Criocobax MX NMpUMeHeHHs];
* IPOM3BOAUTH PacueThl 10 pe3y/ibTaTaM H3MepeHHH;
* OL|eHHMBATh MOTPELITHOCTb U3MepsIeMbIX BETHUNH;
* QHA/IM3MPOBATH MOJTyYeHHbIe pe3y/IbTaThl U COMOCTAB/IATh UX C TEOPETHUECKH TPOrHO3HUPYeMbIMY;
* TIpe/[CTaB/IATh (YHKLMOHAIbHBIE 3aBUCUMOCTH (DM3HUUeCKHX BeJIMUKH B BHJle rpadrKoB;
HABbIKU:
IPaMOTHO U apryMeHTHPOBAHO M3/1araTh COOCTBEHHbIE MBIC/IM, 000CHOBBIBATh CBOM CY)K/EHHS;
* paboTaTh C MUPOKUM KPYTroM $Hu3ruecKrux IprbopoB U 060pyI0BaHuS;
* COCTaBJIATh HAyUHbIE OTUEThI C FPaMOTHBIMY BBIBOZIAMH O TIPO/ie/IaHHOM paboTe;
* [UIAHUPOBAThb CBOIO PaboTy;
* paboTarhb B KO/I/IEKTHBE HaJ| PELIeHHeM eJUHOM 3a1auu;
* paboTarh C IUTepaTypoi ¥ MHBIMU UCTOUHMKAaMU HH(OpMarLyu.

4 21442



2. MECTO JUCHIAIVIMHBI B CTPYKTYPE OOII BO

Hucturinna @U3UKA sBrisieTcst JUCLUTUTMHON 00s13aTe/IbHOM YyacTu 0/10Ka 1 mporpaMMbl TIOTOTOBKY TI0 HAMPABIEHUIO
24.05.02 IIpoekmuposaHue asuayUoOHHbIX U paKemHblx 0gueamesneti.

Copiep>kaHre AUCLUTUIMHEI sIBJIsIeTCsT IornyeckuM npogomkeHuem guciuriviiH: BBICIITAST MATEMATUKA.

CopepykaHle QUCLUIUIMHEI SIBMISIETCS. OCHOBOM /JIsI OCBOEHHsI Aucrpmmia: ASPOTAAPOTAZOAMHAMMKA, BAJIVIMCTHUKA
PAKET, KOCMO3HEPTOYCTAHOBKH, OCHOBbI YCTPOMCTBA IIYCKOBbIX YCTAHOBOK, TEOPUSAI PAKETHBIX
JABUTATEJIEU.

HpeABapI/lTef[bH]:Ie KOMITIeTeHI|MH, CCbOpMI/IPOBaHHbIE y 06yqa}omeroc9{ A0 Ha4da/ia Uu3yueHus JUCLUITIMHBIL:

e OIIK-5 — Crniocob6eH pa3pabarbiBaTh GU3NUeCKUe U MaTeMaTHueCcKre MOJIe/TH NCC/IeyeMbIX TPOLIeCCOB, SIBIEHNH U 0O0bEKTOB,
OTHOCSIIMXCS K TIPodeccroHanbHON cdepe nesaTeTbHOCTH AJIS PellieHns] NH)KeHePHBIX 3a/au



3. CTPYKTYPA U COAEPXAHUME JUCHAIT/IMHBI

OO61ast TPYZ0eMKOCTh AWCLUIUINHEI cocTassieT 10 3.e., 360 u.

3.1. Copepxanue (AUAAKTHKA) JUCHUILUTHHBI
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Pazpgen 1. KHe OCHOBBI 1.1. KuHemaTnKa Matep1aibHOM TOUKH U TBEP/OTO Tea.
TlocTynare/bHOe M BpalljaTe/IbHOE /IBIKeHHe TBepAoro Tefa. 1.2. [JuHaMKUKa MaTepHa/bHOH TOUKH.
1 2 TIoHsITHe COCTOSHMUS B KIACCHUECKOi MeXaHHKe. 3aKOHbI HbI0TOHA. YpaBHEHHE JBIDKEHHUS. 80 40 20 1 9 40 20
HeunepuuasbHble cucTeMbl oTcueTa. Cuiibl MHepLuu. 1.3. 3aKOHBI COXpaHeHHUs B MexaHuke. 1.4.
JHamKKa TBepAoro Tena. 1.5. TIPMHLMI OTHOCUTENLHOCTH B MexaHuKe. 1.6. OCHOBBI Pe/ISTUBUCTCKOM
MeXaHHKH. 1.7. D/leMeHTbI MeXaHHKH CILIOMIHBIX CPef.
Pazpen 2. MonekyasipHasi pM3MKa M TepMOAHHAMHUKA. 2.1. OCHOBbI MO/IEKY/ISPHO-KHHETHYe CKOI
Teopuu. 2.2. @yHKLMHK pacnpesienienus. Knaccuueckast M KBaHTOBasi CTaTUCTHKM. 2.3. OCHOBbI
1 2 ‘TepmoarHamMKKi. TepMognHaMideckue GyHKLN cocTosius Tpu Havaia TepMoaAnHaMKKA. 2.4. Lukn 64 28 14 6 8 36 20
KapHo. TTpHHIMIIBI TOCTPOCHHS TEMIOBBIX MaliH. 2.5. SIBieHne neperoca. 2.6.Cubt
MOJIeKY/ISIPHPHOT'O B3anMozeiicTBsl. PeasbHple rasbl.dasoBble IPeBp
Bcero 3a 2 cemecTp 144 68 34 17 17 76 40
Paspen 3. JeKTpHyecTBO U MarHeTHsm. 3.1. Snekrpuueckoe roje B Bakyyme. I[IpOBOJHUKY 1
JIMDTeKTPUKM B /1eKTprUeckoMm rose. 3.2. [ToCTOsiHHBIH 3/1eKTpruueckuii Tok. 3.3. MarH|THOe rosie B
2 3 Bakyyme. 3.4. MaruuTHoe rosie B BellecTse. 3.5. D/leKTpOMarHUTHas MHAYKUuA. 3.6. YpaBHeHus 107 51 24 13 14 56 25
MakcBeJi/1a B UHTerpasibHOM 1 AuddepeHtnanbHoii popme. MarepuaibHble ypaBHeHUs. 3.7.
KsasucrauyonapHeie TOKH. 3.8. TIPUHLIMI OTHOCHTE/ILHOCTH B 3/IeKTPC
Paspen 4. ®usuka Konebanuil. 4.1. [apmoHnuecknii ocLu/stop. [IpumMepsl rapMOHHYECKIX
ocuu/IATOpoB.4.2. KnHeMariKa 1 JMHaMKHKa rapMOHHYeCKUX KoneGanuii. 4.3. CBOGO/HbIE 3aTyXatolie
2 3 konebaHust. 4.4.BeIHy)K/|eHHbIe KosleGaHusi rapMOHUYECKOr0 OCLIM/UISATOPA T0J /iefiCTBIeM 37 17 10 4 3 20 15
CHHYCOM/INLHOM CHJIBI. 4.5. PU3MUECKHIA CMBIC/T CIEKTPaIbHOIO pa3/ioxkeHus. HopMasibHble koneGanus
(Moib1.) 4.6. AHrapMOHMYECKHMIA OCI/IIATOP.
Bcero 3a 3 cemecTp 144 68 34 17 17 76 40
Paspen 5. BoiHosble npoueccel. 5.1. Ynpyrue BoHsbl. [110cKas cHycouzlabHas BoiHa. BomHoBoe
ypaBHeHHe. DHeprus ynpyroi BonHbl. Cepuueckue BosiHbl. Crosune BosHbl. Jddext [orepa. 5.2.
SHEKTDOMGFHHTHBIE BOJIHBI. 3H€pl"lrlﬂ BHEKTDDMEH'HVITHDI‘;l BoJHBI. CBET Kak SNIeKTPOMAarHWTHas BOJIHA.
Tlonsipusarys cBeta. 5.3. MnTepdepentst BomH. MHTepdepeHLys ABYX MOHOXPOMATHUECKHX BOMH.
2 4 TloHsITHE O KOrepeHTHOCTH BO/H. VIHTep(epeHLiHst CBETOBBIX BO/IH. IHTepdePeHLIIs B TOHKHX I/IeHKaX. 36 14 14 0 0 2 10
5.4. Mucppakius BosH. TTpunimn TolireHca-dp . Mudppakius Op Ha KpYIJIOM OTBEePCTHH.
Nucpaxums Ppayrrodepa Ha npsimoii GeckoHeuHo wienu. JIndpakiyonHas pewerka. Judpaxipst
PEHTIeHOBCKHUX syyeii, hopmysna Bynbda-Bparra. 5.5. B3anmoyjeiicTBie 3/1eKTPOMArHHTHBIX BOJH C
BerjectBoM. OTpa)keHHe | [IPe/IoMIIEHHe CBeTa Ha TpaHuLie pasjena AByx cpeg. dopmyiibi DpeHers.
ucriepcus ceeta. Pa3oBasi U IPYIIOBasi CKOPOCTb.
Paspen 6. KsanrtoBas dusuka. 6.1. TerioBoe nznyuenne. Ksantosasi ontika. ®oToHEL 6.2.
KopryckynsipHo-Bo/HOBO# fiyamusm. Bomusl e Bpoiins. IIpusipmn Heonpe/eneHHocTy. 6.3. KaHToBbIE
cocTostHust. BoHOBast GYHKLHS 1 ee CTAaTUCTHYeCKHi CMbIC/I. TIHHLMII Cyrieprosuiun. 6.4. YpaBHeHue
IlIpesunrepa. OnepaTopsl GpU3MuecKUX BemunH. YacThia B 0AHOMEPHOI MOTEHLHAIbHOM sSiMe.
TIpoXOs/ieHHe YaCTHIIbI TI0f ¥ Ha/l TOTeHIMa/bHbIM 6apbepoM. ['apMoHHuecKuii ocLansTop. 6.5.
2 4 Crpoenne atomoB. CrieKTpbl BojopofonozjobHbix aroMoB. Teopust bopa. KBaHTOBast Teopust cTpoeHust 36 20 20 0 0 16 10
aroma. KpaHToBble uncia. 6.6. OCHOBbI TEOPMH CTPOEHUsI MHOT03/IeKTPOHHBIX aToMoB. ITpuniun ITaym.
Tlepuoguueckas cucrema nemenTos JI..Menieneesa. 6.7. Ctpoenue mosieky/. dusmnyeckas npupoja
XMMHYecKoi cBa3u. MloHHas 1 KoBa/lleHTHasi CBsi3b. Mo/eKy/spHbIe CrieKTphI. 6.8. AToMHOe s/po.
Crpoenue aToMHOT0 siapa. JleeKT Macc. PajHOaKTUBHOCTb NpeBpallieHns si/ep. SiepHble peaKiiH.
D/ieMeHTapHble YaCTHLIbI.
Bcero 3a 4 cemecTp 72 34 34 0 0 38 20
Bcero no gucuyuninHe 360 170 102 34 34 190 100
3.2. AyAMTOpPHBIN NPAKTUKYM
Homep n
P O0bemMm,
Ne |HauMeHOBaHHe
Tema NPAKTHYECKOr'0 3aHATUA aya.
n/n pasfena
YyacoB
AUCIHUIIIMHBI
1.1. KuHematrueckue XdpaKTepPUCTHUKU ABVIKEHUs: TDAEKTOPUs, IepeMelleHne, rnyTb, CKOpOCTb,
Paspen 1. yCKOpeHHe, YIJI0Basi CKOpPOCTb, YIJIOBOe ycKopeHHe. 1.2. /ITuHaMiKa MarepyaibHON TOUKH, 3aKOHbI
1 ®du3nueckre HetoToHa. Cuibl B MeXaHUKe: CUla TpeHHsd, Crjia yIIpyrocTu. 3akoH BCEMUPHOI'0 TATOTeHUS. 9
OCHOBBI Hel/IHEleI/IaJIbeIE CHCTeMBbI 0TCUeTa, CHUJ/Ibl MHePLIUU. 1.3. I/IMl'IyJIbC CHUCTEeMbI MaTepHaIbHbIX TOUEK.
MeXaHHKH. Pa60Ta, KWHeTU4YeCKas v NMoTeHLMa/IbHasd SHeprus. 3aKOHBI COXpaHeHHA UMITy/IbCa U SHepPruu. 14.
HI/IH&MI/IK& TMOCTYyIaTe/IbHOI'O U BpalllaTe/IbHOr'0 ABM)XeHWs TBepPAOoro TeJsia.
Pasznen 2 2.1. YpaBHeHne COCTOsIHMSA W ea/IbHOI'0 ra3a — YypaBHeHue MeHAEHeEBa-KHaHEﬁpOHa. OcHOBHOe
MO]'ZILEK JI.H Has YpaBHeHHEe MOHEKy]]S{pHO—KI/IHETI/ILIECKOﬁ TeOpUuu. MO]IEKy]IHpHO-KI/IHETI/IT-IECKI/Iﬁ CMBICJ/I JaB/I€HUA U
2 (bHBHKgH P TeMrieparypel. 2.2. Pacnipesenenue MakcBesuia MojieKys rasa o ckopoctsim. CpefiHie CKOPOCTH 8
TeDMOIMHAMHMKA MOJIEKYJI. Pacnpe,aeneHI/le BO]II:L[MaHa MOJIEKYJ/T B CUJIOBOM IOTEHLIKMA/IbBHOM I10J1€e. BapOMETpI/I'-IECKaH
PMOA ‘|bopmyna. 2.3. I u II Havama TepmoguHamMuKu. KIT/T UK/THUeCKUX TIPOLieccoB. 2.4. DHTPOIHs
Bcero 3a 2 cemecTp 17
3.1. 3akoH Kysiona. PacueT HanpsikeHHOCTel 371eKTPOCTaTHUeCKUX Toed U CUJT B3aUMO/IeMCTBUS B
BakyyMme. [Ipuniun cynepnosunuu. 3.2. Teopema I"aycca 4151 BeKTOpa HanpsbkeHHOCTU
3J/IEKTPOCTAaTUY€CKOI'0 I10/11 B BaKyyMe. HOTEHL[I/Ia]'I 3/IEKTPOCTAaTU4Y€eCKOI'0 10/, CBA3b MeXAY
Pazzen 3 HarpsDKeHHOCTBIO U roTeHIuanoM. 3.3. KonjeHcaropsl. PaboTa ¥ 9Heprusi 31eKTpUUecKoro moss. 3.4.
3 3H£<T I/I;{ECTBO 3akoH buo-Cagapa-Jlanyiaca B BakyyMme. [IpuHimn cyneprnosuiud. TeopeMa 0 LIUPKY/ISILIMK BeKTOpa 14
u MEII“]-E)ETI/IBM MAarHATHOM WHAYKIWU. 3.5. Cuna Hopem_[a. ,HBI/DKEHI/IE 33pH)KEHHOI71 YaCTULllbl B OAHOPOAHOM MArHUTHOM
’ none. Cuia AMnepa. TToToK MarHUTHOM WHAYKIUH. Pabota TNpy ABU>KEHHH ITPOBOJAHKUKA C TOKOM B
MarHdTHOM I1oj1e. 3.6. DyieKTpOMarHuTHasl MHAYKLUSL. 3apsii, TPOTEeKAOIINI B TPOBOJHUKE TIPU
BO3HUMKHOBEHUN S,Z[C UHAYKIUU. SIBnenue CaMOWHAYKIUWH, TOKU IMPU 3aMbIKAHWWU U Pa3MbIKaHWUU LI€TIN.
OHeprusi MarHUTHOTO 1oJ1s. 3.7 D/eKTpUuUyecKoe ¥ MarHUTHOE T10J1e B BelljeCcTBe. YpaBHeHus1 MakcBesia
Paznen 4.
4  |Pusuka 4.1. CBoboaHBIe, 3aTyXaroljye U BhIHY)K/JeHHbIe MeXaHNueCKHe 1 37IeKTPOMarHUTHbIe KoslebaHvsI. 3
KosiebaHui.
Bcero 3a 3 cemecTp 17
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Bcero 3a 4 cemecTp

3.3. /IabopaTopHbIi MPAKTHKYM

Howep 1 O0beMm,
Ne | HamMeHOBaHHe
Tema /1a60paTOPHOro MPaKTUKyMa aya.
n/n paspena
JUCLUIIMHBI Hacos
1 BBogHoOe 3aHsTHEe. MeToBI pacueTa MorpeHoCTy u3MepeHH. BhIroiHeHe BBOAHOM J1abopaTopHOM 7
paboThL.
CTyzieHTbI BBINOHSIOT 2 pab0Thl U3 MEPeYHC/IeHHBIX B COOTBETCTBUY C MH/UBH/Ya/IbHBIM rPaprKoM
BBITIO/IHEHUsI TabopaTopHbIx paboT B 1abopaTopru MeXaHUKH U MOJIEKY/IsSIpHOM (u3uku: JlabopatopHas
pabota Ne2.V3yueHre paBHOYCKOPEHHOTO BYKEHUs Ha MalliuHe ATByza. JlabopatopHasi paboTa
Pazzen 1. Ne3.0mpezieneHrie Ko duiieHTa TpeHust KaueHwust. JlTabopartopHasi pabora Ned. VccieoBaHre
duznueckue LIeHTPAa/IbHOTOo yzapa mapos. JlaboparopHast pabora Ne5. OmnpefiesieHre yCKopeHus: CBOOOAHOTO rajeHust
2 OCHOBBI TP TTOMOII[ MaTeMaTHueCcKoro ¥ 060pOTHOTrO MasATHUKOB. JlabopaTtopHasi paboTa Ne6. McciienoBanue 9
MeXaHHUKHU. 3aKOHOB [JMHAMHKH BpalllaTe/IbHOTO [BM)KEHHsI TBEP/Oro Tena. JlaboparopHast pabora Ne7. OripesiesieHre
MOMeHTa MHepILK MasiTHUKa MakcBesna. JlaboparopHast pabora Ne8. OrpesiesieHre MOMeHTa HHEPLIN
TBEp/IBIX TeJI C MIOMOIIILI0 KDY TUIBHBIX KosieOanuid. JlTabopatopHasi pabota Ne9. OrnipeziesieHrie MOAY/Is
KpYy4eHHUs] HUTH ¥ MOMEHTAa MHEPLIMH CHCTEMBI, COBepliIatoLeii KpyTH/bHbIe kKonebanust. JlabopatopHas
pabora Nel0. OripesiesieHrie CKOPOCTH MOHTKHOTO MAaTPOHA C MOMOLIBI0 6a/TMCTHUECKOTO KPYTHIBHOTO
MasiTHHKA.
CTyzieHTbI BBINOHSIIOT OfHY paboTy 13 MepeurcIeHHbIX B COOTBETCTBUH C UH/VBU/YalbHbIM rpadHKoM
BBITIO/THEHUsI TabopaTopHbIx paboT B 1abopaTopry MeXaHUKH U MOJIEKy/IsipHOl ¢u3srku. JlaboparopHas
pabora Nel. OmpesiesieHre yHUBepCanbHON ra30Boi MOCTOSHHOM MeToZoM OTKauky. JIabopaTopHast
Pazpen 2. pabota Ne2. Onpezienienrie otHoteHus: (Cp/ Cv) MeTOIoM 3BYKOBBIX CTOSTUMX BOJIH. JTaboparopHast
3 MornekynsipHasi [pabota Ne3. Onpezienierrie otHotierust (Cp/ Cv) metogom Kiemana u [le3opma. JlaboparopHast pabora 6
¢usuka u Ned. Onpesienenue otHottenus (Cp/ Cv) metogom Knemana u [le3opma ¢ nomoristo ycraHoBku PI1T1-
TepMovHamiKa. 6H. JTaboparopHast pabota Ne5. Vi3yueHue TeIIOBbIX MallliH Ha rpuMepe Apuraresss CTUp/IUHTa.
Jla6oparopHasi pabora Ne 6. Oripezienienre ko3 duLreHTa BI3KOCTH XUAKOCTH. JlabopaTopHasi paboTa
Ne7. OnipezienieHne K03 uIeHTa BI3KOCTH BO3/lyXa KalnuUIsIpHBIM MeToZoM. JlaboparopHast pabora
Ne8. OnpesienieHue TeNnIONPOBOAHOCTH BO3ZyXa.
Bcero 3a 2 cemecTp 17
4 BBogHoe 3aHsTHe. BBOIHAs maboparopHast pabota. PaboTa ¢ 3/1eKTpor3MepUTe/TbHBIMEI IPHOOPaMH. 2
CTyzieHTbI BBINOHSIOT 2 pab0ThI U3 MepevYrC/IeHHBIX, B COOTBETCTBUH C UHAWBHUAYATbHBIM IPaMKOM
BBITO/THEHHS /1ab0paTopHbIX paboT B 1abopaTopuu 3/eKTpUUeCTBa U MarHetusma. 13 1abopaTopHoro
MpakThKyMa "DsekTpuuectBo” JlaboparopHast pabora Nel. M3yueHue 3/1eKTPOCTaTHUECKOTO TTOJIS
METOZIOM Mo/ie/ipoBaHust. JlabopatopHasi pabora Ne2. 3akoHsl Kupxroda. JTaboparopHast pabora Ne3.
Pasgen 3. ViccnepoBanue 3aBUCUMOCTH T1071e3HOM MoiHOCTH, KIT/T MCTOYHMKA TOKA M CU/IbI TOKA B LIETIH OT
Onextpuuectso [HarPY3KH. JlabopatopHasi pabota Ne5. M3yueHre MpOLIeCCOB 3apsifia U pa3psiia KOHAEHCAaTOPOB.
5y MarHETH3M. JTabopatopHas pabota Ne6. V3yueHue CBOHCTB CErHETO3/IEKTPUKA. M3 1abopaTOpPHOro MpakTHKyMa 11
"DnekrpomarHetu3m" JlabopatopHast pabora Nel. M3mepeHre MarHUTHOro mosist 3emu. JlaboparopHast
pabota Ne2. OnipeiesieHre HaNPSDKEHHOCTH MarHUTHOTO TIOJISt B TOUKAaX OCH KPYTOBOTO TOKA.
JlabopatopHast pabota Ne3. VI3yueHre MarHUTHOTO I101s1 COIEHOU/|A C TIOMOIIIBIO laTurKa XoJuia.
JlabopatopHast pabota Ne4. ViccienoBaHue net/u ructepesuca ¢peppomarnerika. JlaboparopHast pabora
Ne5. OmpefiesieHre B3aMMHON HHAYKTUBHOCTH JBYX KOHTYPOB. JlabopaTtopHast pabora Ne6. V3yueHue
sIB/IeHNs] B3aUMHOM MHAYKLIWU.
CTyzeHTbI BBIMOJHSIIOT 1ab0paTopHYy0 paboTy 13 MePeunc/ieHHbIX, B COOTBETCTBHU C MHAUBUYaIbHBIM
Pasen 4. rpaUKOM BBITIOTHEHUSI na6oPaT0pme pabot '33 71ab0paTopyu /IeKTpUYeCTBa U Maruetrusma. 13
6 |Dusuka /1a60paTOPHOTO MPaKTUKyMa 3)'IEK:1:])I/ILIECTBO VJIa6opaTopHaﬂ pabota Ned. OHpgAEHEHHe 4
KOTeGAHIL JAMS/IEKTPHUECKHX MPOHNLIAEMOCTeH KIAKOCTeH 1 TONAPH3yeMOCTH HeMO/ISPHOH MOTeKYJTbI
Ppe30HaHCHBIM MeTooM. JlabopatopHast pabota Ne7 Vi3yueHue BLIHYK/JEHHBIX KOJie0aHW B
KosiebaTesIbHOM KOHTYpe.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemecTp 0
3.4. CamocrosTeibHas padora crygenra (CPC)
Homep n
Ne | HauMeHoOBaHUe Oo0neMm,
CopaepkaHue yueGHOro 3aaHusi
n/n paspena 4acoB
JUCLUIUTHHBI
Pazpen 1.
1 Ddusnyeckue IMoxroroBka K JIP Nel, 2, 3. Odopmenue otuetos 110 JIP. [ToAroToBKa K KOJUIOKBUYMY I10 40
OCHOBBI nabopatopHeiM paboTam. IToaroroeka K Tectam Nel,Ne2. BrimosiHeHHe [JomariHero 3agaHust Nel.
MeXaHHWKHU.
Pazpen 2.
) MonekynsipHasi |[ToarotroBka K gaboparopHoii pabote. OdopmiieHre oTueTa o gabopatopHoii paboTe. BhinonHeHre 36
¢dusuka u nomatuHero 3azanus Ne2. IToarotoska kK Tecty Ne3.
TepMOAMHaMUKa.
Bcero 3a 2 cemecTp 76
IMoaroroBka K aboparopHeiM pabotam Nel, 2. OdopmiieHHe 0TUeTOB 10 2-M J1abopaTopHbIM paboTam.
Paznen 3. TMoaroroBka K 3amure 1o siabopaTopHbix paboT. ITogroToeka K Tecram Nel,2 ITogroToBKa K
3  |DJIeKTpUUecTBO |[IpaKTUUeCKUM 3aHATHsAM 1o TemaMm Nel, 2, 3. Bemonnenue [Jomamnero 3aganus Nel. ITogroroska K 56
U MarHeTU3M. TecTy Ne 3. IToAaroToBka K rpakTuuecKuM 3aHaThsAM 1o TemaMm Ne 4,5, 6, 7. BeinonHeHue [lomaliHero
3a7aHust No2.
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4  |Paszpen 4. IMoaroroBka K aboparopHoit pabote. OdopmieHue oTueTa o sabopatopHoii pabote.. I[ToAroToBKa K 20
®usuka TecTy Ne3.
KomebaHu.
Bcero 3a 3 cemecTp 76
Pazgen 5. " S "
5 |BonHoBhe IToBTOpeHHe IEKIIMOHHOTO MaTepHraia o TeMam "®du3nka konebdanuii" 1 "BoHOBBIe TIPOLeCch'. 2
HIpOLECCEL. IToaroroBka kK Tectam Nel, 2
Pazgen 6.
6 |KsaHToBas IToBTOpeEHHe NEeKIJMOHHOTO MaTepHrasa o TeMam paszena "Ksanrosas ¢usuka" IloaroroBka K tecty Ne3 16
¢busuKa.
Bcero 3a 4 cemecTp 38
4. ®OPMbI KOHTPOJISI OCBOEHUSA JUCITUIT/IMHBI
CEMECTP HEJE/IX CEMECTPA
12 3 4 5 6 9 10(11(12|13|14 15 16| 17
2 Otu. o JIP Tect, Otu. o JIP |AP 13, Tect, Oty. o JIP |IP A3, Tect, Otu. mo JIP | AP
3 Ortu. o JIP Ortu. ro JIP, Tect [P 13, Tect, OTu. mo JIP | [JP 3, Tect, OTu. o JIP | IP
4 Tect AP Tect P Tect [P | 3au.

YcioBHbIe 0603HaUEHMS:
I[P — nuarHocTHYecKast pabora;
Ortu. no JIP — otyert 1o JIP;

Tect — TecT;

3a4. — 3a4eT.

13 — momailiHee 3afiaHue;

Tekymyit KOHTPO/Ib YCIIeBaeMOCTH CTYJeHTOB IIPOBOAUTCS B JUICKPETHbIE BpEeMEeHHbIe HHTepBasIbl B C/Ie[YIOIUX (Gopmax:

AWarHOCTUYeCKasd pa60Ta;

oTuer 110 JIP;
TecT;
ZloMalliHee 3a/iaHue.

IIpoMerKyTOUHas aTTecTanus MPOBOAUTCS B (hopMax:

9K3aMeH;
3auer.
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5. YYEBHO-METO/IMYECKOE 1 TH®OPMAIIIOHHOE OBECIIEUEHUE
NVICIATUIVHBI

5.1. OcHOBHas1 IuTeparypa Mo AUCLUIIIVHE:

.. BonHoBast onrtuka. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018, 435 3k3.
.. IIpaktrkym o ¢usuke. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 862 3K3.
.. Criektpsl atoma. Teopust bopa. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctrHoBa, 2006, 959 9K3.
. A. T. Apemkus, JI. U1. BacuneeBa, C. H. CokomnoBa. . OCHOBBI KBaHTOBOW MeXaHHKH U aToMHOM ¢m3uky. CI16.5T'TY "BOEHMEX"
mM. []. @. YcruHosa, 2007, a51. pec.
5. A. JI. 3arpe6uH, M. I. Jleanes, T. A. IaBnora. . Mardetusm. CII6.BI'TY "BOEHMEX" um. [T. ®@. YctuHoBa, 2007, 426 3K3.
6. A. JI. 3arpebun, M. T Jlegués, O. C. Anekceea. . MosnekynsipHasi ¢pusuka u tepmopgrHamuka. CII6.5I'TY "BOEHMEX" um. 1. ®.
YcrunHoBa, 2007, 410 3k3.
7. . 1. Benoga, JI. U1. Bacuibesa, O. C. Komaposa. . MonekyssipHast ¢husvka. Cankr-Ilerep6ypr: M3a-so BI'TY "BOEHMEX" um. /I.
®. YcruHoBa, 2023, 150 3K3.
8. [I. JI. ®énopos, JI. V. Bacunwera, M. FO. VeaHoB. . KBantoBas ontuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 175 3K3.
9. [1. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usnka. Konebanus. CI16.BI'TY "BOEHMEX" um. [T. ®@. YctuHoBsa, 2020, 135 9K3.
10. O. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeauH. . ®usuka. Mexannka. CI16. BT TY "BOEHMEX" um. . ®. YctuHoBa, 2016, 116 3k3.
11. A. JI. ®dénopos, FO. H. JlazapeBa, B. I'. CpeguH. . ®u3vka. OCHOBbI MO/IEKY/ISIPHO-KUHETUUECKOM TeOPUX U TePMOJUHAMUKHU.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 152 3k3.
12. 1. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeauH. . ®usuka. dnekrpudectso. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2018, 128
9K3.
13. 1. JI. ®énopos, FO. H. Jla3apesa, B. I. CpeauH. . ®usuka. Mardetusm. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 222
9K3.
14. . J1. ®énopos, 0. H. Jla3apesa, B. I. Cpeaus. . ®u3nka. Bonnsl. CII6.BT'TY "BOEHMEX" nm. [I. ®. YctuHoBa, 2021, 371. pec.
15. [I. 1O. UBanos, T. H. KusizeBa, FO. H. JTazapesa. . BBeieHre B MaTeMaTHuecKyto 06paboTKy pe3ysnbratoB skcrepumenta. CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2018, 444 3k3.
16. [I. FO. UBaHos, FO. H. JTazapeBa. . Maremartrueckasi 06paboTka pe3ynsratoB n3mepenui B npumepax. CII6.BTTY "BOEHMEX" nm.
[. ®@. YcruHosa, 2019, 247 3k3.
17. E.T. BopoguHa, A. H. CrapyxuH. . Konebanust 1 Bosael. CIT6.BI'TY "BOEHMEX" um. . ©. YctrHOBa, 2011, 351. pec.
18. E. I BopoguHa, A. H. CrapyxuH. . KBantoBast Mexanvka. CI16.EI'TY "BOEHMEX" um. []. @. YctuHoBa, 2012, 371. pec.
19. E. I. bopozuHa, JI. 1. BacunbeBa, JI. B. KotoBa. . Dnekrpomarderusm. CI16.: V3a-so BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2023,
92 3K3.
20. Y. B. CasenbeB. Kypc ¢usuku. T. 2 Onekrpudectso. BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2008, 285 3K3.
21. . B. CagenbeB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2008, 370 3k3.
22. 1. B. CaBesnbeB. Kypc obme#i ¢pusuku. T. 1 Mexanuka. MonekyssipHast ¢pusuka. BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2007, 291
IK3.
23. 1. B. Cagesnbes. Kypc o6iweii dusvku. T. 2 Dnektpudectso u marHeTnsm. Bosubl. Ontuka. CI16.BI'TY "BOEHMEX" um. []. @.
YcruHoga, 2007, 279 3K3.
24. U. B. CaBesnbeB. Kypc ¢usuku. T. 3 Kanropas ontvika. BI'TY "BOEHMEX" um. [I. ®. YcruHoga, 2008, 298 3k3.
25. U. E. VipogoB. JnekrpomarHetusM. OcHoBHbIe 3akoHBI. M.: BUHOM. Jlaboparopus 3Hanui, 2006, 10 3k3.
26. 1. K. HekpacoB. . OCHOBBI (pU3UKH aTOMHOTO siipa U 3yeMeHTapHbIxX yactul]. CI16.BTTY "BOEHMEX" um. [1. ®. YcTuHoBa, 2010,
3J1. pec.
27.J1. 1. BacunbeBa, b. C. I'ybaHos, T. B. ViBaHoBa. . MeToapI petenus 3agad o ontuke. CI16.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2008, 551. pec.
28. JI. V. Bacunbera, H. A. ViBaHoga, /1. JI. ®énopos. . Mexanurka. CI16.BT'TY "BOEHMEX" um. [I. @. YctuHosa, 2010, 428 3k3.
29. JI. U. BacunbeBa, H. A. VBaHoBa, T. H. KusizeBa. . DnekrpoMarauTHOe miosie B BetiectBe. CII6.BI'TY "BOEHMEX" um. 1. .
YcrunHoBa, 2017, 400 3k3.
30. JI. V. Bacunbera, H. A. Veanoga, FO. H. Jlazapesa. . CratrcTrueckue pacrpezenenus B ¢usuke. CI16.5TTY "BOEHMEX" um. [I. ®.
YcrunHoBa, 2015, 254 3K3.
31. H. A. Usanoga, O. C. Komapoea, T. H. Kuszesa. . Mexanuka. CaukT-ITetepoypr: U3g-so BI'TY "BOEHMEX" um. [I. @. YcTHHOBA,
2023, s51. pec.
32. 1O. H. Jla3apeBa, B. A. )KusynuH, [I. B. Bunorpagckuii. . Dnekrpudectso. CI16.: 3a-so BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2023, 122 k3.

A WN =

5.2. [lorionHuTENBHAS TUTEPATypa 0 AUCLUIUIMHE:

1. W. E. Wponos. Keanrtosast ¢husrka. OcHoBHbBIE 3aKoHbI. M.: BUHOM. Jlabopatopust 3Hauwii, 2007, 3 3K3.
5.3. [Tepuopnueckre U3aHUs:

1. EcTrecTBeHHbIe U TeXHUYECKHe HayKH.

5.4. TlepeueHb pecypcoB HH(GOPMaLIMOHHO-TeJIEKOMMYHHKALIOHHOH ceTd "VHTepHeT", HeoOXOAMMBIX JI/IsI 0CBOEHHUS JUCLIUTIIMHEI,
3/IeKTPOHHBIe OMO/IMOTEeUHbIe CUCTEMBL:

1. http://e.lanbook.com — 3BC JlaHb;

2. http://www.tnt-ebook.rut/ — TNT-EBOOK - 3/1eKTpoHHO-61OIHOTeUHasT CHCTEMa;

3. https://ibooks.ru/ — 3BC A#ibykc.py - 3T0 6OJBLION BEIOOP aKTya bHOMW JIMTEpPaTyphI AJIs Ballled GHOIMOTEKN B 37IEKTDOHHOM BUJE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — dyHnameHTanbHas 6uboreka BT TY
«BOEHMEX» um. [1.®. YcTrHOBa;

5. https://urait.ru — O6pa3oBarenbHas rnardopma «FOpadT». [J7ist By30B U CCY30B..

CoBpeMeHHBIe TTpodeccroHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HarproHanbHast anekrpoHHast 6ubmoreka (H3B);

2. https://cyberleninka.ru/ - Hayunas s/iekTpoHHast 6ubroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3nekTpoHHast 6ubmmoTeka Poccutickoro Goxza $hyHIaMeHTalbHbIX KCC/Ie0BaHUMI.
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VH(opMarvoHHBIe CIIPaBOYHBIE CHCTEMBI:
1. TexakcnepT — VIH(OpMaLIOHHBIH MOPTaj TEXHUYECKOTo peryaupoBanvsi: Hopmbl, rpaBuia, cTaHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCToB co6cTBeHHO# reHepauuu BI'TY
"BOEHMEX" nm. []. @. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIIntoc- “HGOpPMaLMOHHbIH ITOpTasl IpaBOBOM HH(OPMaLUH.
5.5. [IporpammMHoe obecrieueHue:
He TpebyeTcs.

5.6. I opmaLMOHHbIE TEXHOIOTHU:

B3aumogelicTBue ¢ obyuarommucs nocpegcrtsoMm SMIOC Moodle BI'TY «BOEHMEX» uM. [1.®. YctuHOBa.
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6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIT/INHBI

6.1. JIeKijiOHHBIE 3aHATHA:

CreryaIM3UpOBaHHbIe TPeGoBaHuMs M0 060PYAOBAHUIO OTCYTCTBYIOT; ayJUTOPHSI C TI0CA0UYHBIMU MeCTAMU T10 KOJIMUECTBY CTY/EHTOB,;
JoCKa.

6.2. ITpakTHUuecKue 3aHATHA:

1. lHTepakTHBHAas [10CKa;
2. AyauTopus C YMC/IOM NOCaZIOUHBIX MECT He MeHblIle KOHUeCTBa 00yUaromixcsl.

6.3. JIaGopaTopHbIe 3aHATHSA:

1. YcraHOBKM /151 IpOBe/ieHNs 1ab0paTopHBIX paboT N0 «MeXaHHKa, MO/eKyJIsipHask QU3HKay»;
2. YcraHoBKa [ijist 1abopaTopHbIX paboT 110 "OIeKTPUUYeCTBO U MarHeTusm".

6.4. ITpouee:

1. pabouee MecTo mperogaBaTessi, OCHAIL|eHHOe KOMITbIOTEPOM C [OCTYIOM B VIHTepHeT;
2. paboune MecTa CTY/EHTOB, OCHALLEHHbIE KOMITbIOTEPAMH C JOCTYIOM B VIHTEPHET, peJHa3HaueHHbIe /i paboThl B 3/IeKTPOHHON
obpa3soBare/bHOM Cpefie.
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TIpunoxenue 1
K paboueii nporpamMme AUCHMILITHHBL
DUBUKA

AnHoTanus paGoyeii mporpaMMabi

HOucturuinna GU3UKA sipnsieTcst JUCLUIUIMHOM 00sA3aTe/ibHOM 4YacTH 610ka 1 TporpaMmbl MOATOTOBKU MO HArpaB/IeHUIO
24.05.02 TIpoekmupoeaHue asuayuOHHbIX U paKemHblx Ogueamenell. JTUCIUITIINHA peanu3yeTcs Ha (akynasrere O EcTecTBeHHOHAYUHBIH
BI'TY "BOEHMEX" um. [1.®. YctuHoBa Kadezapoit 04 PM3MKA.

[ucryruiiHa HatleneHa Ha OpPMUPOBaHKe KoMnemeHyuil:
OIIK-5 crnocobHOCTh pa3pabarthiBaTh (U3MUECKWE W MaTeMaTHueCKre MOJe UCCAeyeMbIX TPOLIECCOB, SIBJIEHUH U O0OBLEKTOB,
OTHOCSILIMXCS K podeccHoHaMBHON cdepe iesaTeTbHOCTH /IS pellleHNs] MH)KeHePHBIX 3a/au.

Copiep>kaHue OUCLUTIIMHBI OXBarbIBaeT KPyr BOIIPOCOB, CBSI3aHHBIX C HM3ydeHWeM (yHJAMeHTa/lbHBIX IIOHSTHH, 3aKOHOB M TEOpHi
K/TaCCHUeCKOM ¥ COBpeMeHHOH (PU3WKK I10 OCHOBHBIM pasfenaM: (u3HuecKre OCHOBBI MeXaHWKH, 3IeKTPUYecTBA M MarHeTH3Ma,
3/IeKTPOJMHAMUKH, (DU3UKU KoebaHU U BOJIH, ONITHKH, KBAHTOBOW (PU3MKH, aTOMHOM U siZIePHOM (H3UKH.

IIporpamMmoii JUCLMIUIMHBI IPEyCMOTPEHbI ClIeZlyIolivie BUABI KOHTPOJIS:

TeKkymyit KOHTPO/Ib YCIIeBaeMOCTH CTY[EHTOB IIPOBOAUTCS B JICKPETHBIE BpeMEeHHbIe HHTePBasIbl B C/IeYIOIUX Gopmax:
e MarHOCTHYecKas pabora;
e ortyet 1o JIP;
® TeCT;
e JOMalliHee 3aflaHue.

IIpomerKyToUHas aTTecTanus MPOBOAUTCS B (hopMax:
* 5K3aMeH;
e 3aveT.

OO1mast TpyZ0eMKOCTb OCBOEHHS JUCLUTUTMHBI cocTaBsieT 10 3.e., 360 u. [IporpaMMoii UCLIUIIMHEI TIPeAYCMOTPEHBI JIeKLIOHHBIe 3aHSITHS
(102 u.), npaktryeckue 3aHATHs (34 4.), 1abopaTopHbIi NpakTUKYM (34 4.), camocTosiTesibHast paboTta cryzenTa (190 u).
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TIpunoxxenue 2
K paboueii nporpamMme AUCHMILTHHBL
DPU3NKA

TEXHOJIOI'I 1 ®OPMbI OBYUYEHUSA

PekoMeHAQIMH 110 OCBOEHUIO JUCLMIUIMHBI J/If CTyAeHTa

TpynoeMKoCTb OCBOEHMsl AWUCLMILIMHBI cocTaBaseT 360 u., u3 Hux 170 4. ayaurtopHbIX 3aHATHH, U 190 4., OTBeJeHHbIX Ha
CaMOCTOSTE/IbHYIO paboTy CTyzeHTa.

PekoMeHJALMH 110 pacrpezeieH|io yueGHOro BpeMeHH 10 BUlaM CaMOCTOSTeIbHON paboTel M pasziesiaM JUCLIUIUIMHBI TPUBE/IEHBI B
Tabnurie.

KOHTpO/Ib 0CBOEHUS JUCLIUTIIMHBI TIPOM3BOJIUTCS B COOTBETCTBUM C IT0/I0KEHHEM O TeKYyIleM, pyOe)KHOM KOHTPOJIe YCIIeEBAeEMOCTH U
MPOME>KYTOYHOMH arTecTariy 00y4aroruxcs.

@®opMbI KOHTPOJISI ¥ KDUTEPUH OLIeHWBAHMS [TPUBE/IEHBI B TIPUNIOKeHUH 3 K Paboueit mporpaMme.

TpynoeMKocTb,

HanmeHoBaHHe paboThI PexkomeHpyemas JiuTepaTypa wac

Paspen 1. ®usuueckue 0CHOBbI MEXaHUKH.

H. A. BanHoBa, O. C. Komaposa, T. H.
Knszesa. . MexaHunka: CaHKT-
IMertep6ypr: U3n-8o BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2023 (Bce)

. 0. MBaHos, 0. H. Jla3apesa. .
Maremaruueckasi 06paboTka
pe3y/nbTaToB U3MepeHui B IprMepax:
CII6.BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2019 (Bce)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpeguH. . Pusrka. MexaHuKa:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2016 (1-4)

IMoxroroeka K JIP Nel, 2, 3. O¢opmenue otuetos 1o JIP. [ToarotoBka K JI. 1. Bacunbesa, H. A. lBaHoBa, [].
KOJIIOKBUYMY 110 1labopatopHbiM paboraM. IToarotoBka K Tectam Nel,Ne2. JI. ®énopoB. . Mexanuka: CII6.BI'TY 40
BoinonHeHue [omaitiHero 3agaHust Nel. "BOEHMEX" um. []. ®. YcTrHOBa,

2010 (1-3)

U. B. Cagenbes. Kypc ¢pusuxu. T. 1
Mexanuka: BI'TY "BOEHMEX" um.
. @. Ycrunosa, 2008 (1-8)

U. B. CagenbeB. Kypc o61ieit ¢pusuku.
T. 1 Mexanvka. MonekynsipHast
¢m3vka: BI'TY "BOEHMEX" um. 1.
@. YcruHosa, 2007 (1-6)

[. FO. MBaHos, T. H. Kussesa, FO. H.
Jlasapesa. . BeezieHue B
MaTeMaTHUuecKyto 06paboTKy
pe3y/bTaToB 3KCIIepUMeHTa:
CII6.BI'TY "BOEHMEX" uwm. [I. ®.
YcruHoBa, 2018 (Bce)

Wtoro no pasgeny 1 40
Paspesn 2. MosiekysisipHasi GH3HKa H TepMOAMHAMHKA.
IMoxroroeka K siaboparopHoit pabote. OdopmiieHue oTueTa 1o 1abopaTopHOi . [. benoga, JI. 1. Bacunbesa, O. C. 36
pabore. BrimonHenue fgomartHero 3aganusi Ne2. ITogroroska K Tecty Ne3. Komaposa. . MosnekyssipHas ¢usMka:

Cankr-Iletep6ypr: M3a-8o BI'TY
"BOEHMEX" nm. []. @. YcTuHOBa,
2023 (Bce)

1. B. CasenbeB. Kypc obrmeit ¢pusmku.
T. 1 Mexanuka. MonekynsipHast
¢usvka: BI'TY "BOEHMEX" um. 1.
®. YcrunOoBa, 2007 (10-12,14)

A. JI. 3arpe6un, M. I. Jlegué, O. C.
AnekceeBa. . MonexysnsipHasi pu3nKa U
tepmoauHamuKa: CI16.BI'TY
"BOEHMEX" nm. []. ®. YcTrHOBa,
2007 (1-4)

JI. 1. BacuneseBa, H. A. MBaHogBa, HO.
H. Jla3apeBa. . CtatucTuueckue
pacripesenenusi B gusuke: CI16.BI'TY

"BOEHMEX" um. [I. ®. YcTuHOBa,
2015 (1-5)

. JI. ®énopos, FO. H. Jlasapesa, B. I

CpeguH. . ®Pusrka. OCHOBBI

MOJIEKY/ISIPHO-K{HEeTUUeCKON Teopuu U

tepmoguHamuky: CI16.BI'TY
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"BOEHMEX" nm. []. @. YcTrHOBa,
2017 (1-5)

Wtoro no pasgeny 2

36

Paspen 3. D/1eKTpU4YeCcTBO U MarHeTHsM.

TMoaroroBka K siabopatopHbiM pabotam Nel, 2. OdopmiieHre 0TUETOB M0 2-M
naboparopHbiM paboram. TIoATOTOBKA K 3aIiTe 10 J1abopaTopHBIX paboT.
ITogroroBka k Tectam Nel,2 [ToAroToBKa K NpakTUYeCKUM 3aHATUAM 10 TeMaM Nel,
2, 3. BoinonHenue domariHero 3aganust Nel. TToaroroBka K Tecty Ne 3.
[ToaroToBKa K NpakTUUeCKHAM 3aHATHSIM 1o TeMaM Ne 4,5, 6, 7. BrinonHeHue
JomamHero 3aganus Ne2.

E. I BopopuHa, JI. Y. Bacunbesa, JI.
B. Koroga. . DnekTpoMarHeTusm:
CII6.: N3p-eo BI'TY "BOEHMEX"
um. [1. ®. Ycrunona, 2023 (ce)
FO. H. Jla3apesa, B. A. )Kusynun, [I.
B. BuHorpagckuii. . DneKTpU4ecTBo:
CII6.: M3x-Bo BI'TY "BOEHMEX"
um. . ®. YcruHoBa, 2023 (Bce)

W. E. VipozioB. OneKTpoMarHeTusM.
OcHoBHble 3akoHbl: M.: BUHOM.
Jlabopatopus 3HaHui, 2006 (Bce)
JI. 1. BacunweBa, H. A. VBaHoBa, T.
H. KHs13eBa. . DyieKTpoMarHuTHoOe
riose B Betectse: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2017 (1,2)

. JI. ®énopos, FO. H. Jlasapesa, B. I
CpeguH. . Pu3MKa. D/IeKTpUUeCTBO:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2018 (1-6)

. Ipaktukym 1o ¢usuke: CI16.BTTY
"BOEHMEX" um. []. ®. YcTrHOBa,
2005 (1-4)

W. B. CagesnbeB. Kypc o6ieit ¢husmku.
T. 2 DneKTpUUYeCTBO ¥ MarHeTU3M.
Bosabl. Ontuka: CII6.BI'TY
"BOEHMEX" nm. []. @. YcTrHOBa,
2007 (1-9)

. JI. ®énopos, FO. H. Jlasapesa, B. I
CpepuH. . ®usnka. Marsetusm:
CII6.BI'TY "BOEHMEX" um. []. @.
YcruHoga, 2019 (1-6)

A. JI. 3arpe6un, M. I. Jleaues, T. A.
IaBnoBa. . Maruetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2007 (1-4)

U. B. Caesnbes. Kypc ¢usuxu. T. 2
Onekrpuyectso: bI'TY "BOEHMEX"
um. 1. ®. YcrrHosa, 2008 (1-9)

56

Wrtoro no pasgeny 3

56

Pa3jen 4. ®usuka Koje0aHUM.

IMoxroroBka K laboparopHoii pabote. OdopmieHre oTyeTa 110 1a60paTopHOI
pabore.. [ToaroroBka K Tecty Ne3.

1O. H. Jla3apesa, B. A. J)Kuynun, [I.
B. BuHOrpajckuii. . D1eKTpu4yecTBo:
CII6.: M3a-Bo BI'TY "BOEHMEX"
um. [1. ®. Yecrunosa, 2023 (4, 5, 7)

U. B. CagenbeB. Kypc o61rieit ¢pusuku.

T. 1 Mexanvka. MonekynsipHast
¢usuka: BI'TY "BOEHMEX" um. [1.
®. YcruHosa, 2007 (7)

. JI. ®énopos, FO. H. Jlasapesa, B. I
CpepuH. . ®usnka. Konebanus:
CII6.BI'TY "BOEHMEX" um. /1. @.
YctunoBa, 2020 (BCe)

E.T. BopoauHa, A. H. CtapyxuH. .
Koneb6anust u Bonubl: CI16.BI'TY
"BOEHMEX" um. []. ®. YcTuHOBa,
2011 (1,3)

U. B. CagenbeB. Kypc o61rieit ¢pusmku.
T. 2 DnekTprUYeCTBO ¥ MarHeTUsM.
Bosnnbl. OnTuka: CI16.BTTY
"BOEHMEX" um. []. ®. ¥YcTrHOBa,
2007 (8)

20

Wroro no paspeny 4

20

Paspen 5. BoiHoBBIe nipoijecchl.

[ToBTOpEHHe JIEKIIMOHHOTO MaTepHraria o reMam "du3nka konebaHuii" 1
"Bonnossle nponjeccer”. [Toaroroska K Tectam Nel, 2

14

. JI. ®énopos, JI. . Bacuneesa, [.
TO. UBaHoB. . KBaHTOBas onTHKa:
CII6.BI'TY "BOEHMEX" um. . ®.
YcruHoBa, 2021 (Bce)

. BonHoBast ontuka: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2018 (Bce)

. JI. ®énopos, 0. H. Jlasapesa, B. I
CpenuH. . ®usrika. BosHbl:

22
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CII6.BI'TY "BOEHMEX" um. [I. .
YcruHoBa, 2021 (1,4)

JI. U1. Bacumeesa, b. C. I'ybaHos, T. B.
VBaHoBa. . MeTo/pb! pellieHUs 3a/a4 1o
ontuke: CII6.BT'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2008 (2-5)
E.T. Bopopuna, A. H. CtapyxuH. .
Koneb6anust u Bonubr: CI16.BI'TY
"BOEHMEX" nm. []. @. YcTrHOBa,
2011 (1-3)

U. B. CasenbeB. Kypc o61rieit ¢pusmku.
T. 2 DnekTpruecTBO U MarHeTusM.
Bossbl. OnTuka: CI16.BTTY
"BOEHMEX" um. []. ®. YcTuHOBa,
2007 (14-21)

Wroro no pasgeny 5

22

Pa3pen 6. KBantoBas ¢u3suka.

[ToBTOpEHME NIEKLIMOHHOTO MaTepuasa 1o TeMaMm paszesa "KBaHToBast ¢pusmka”
[MoaroToBka K Tecty Ne3

. JI. ®épopos, JI. . Bacuneesa, [.
FO. UBaHoB. . KBaHTOBast onTHKa:
CII6.BI'TY "BOEHMEX" um. . ®.
YctuHoBa, 2021 (Bce)

A.T. Apemkun, JI. UI. Bacunsesa, C.
H. CoxkosoBa. . OCHOBBI KBAHTOBOM
MeXaHHKH ¥ aTOMHOU (H3UKH:
CII6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunoga, 2007 (1-5)

E. I bopoznuHa, A. H. CrapyxuH. .
KganrtoBas mexanvka: CI16.BI'TY
"BOEHMEX" um. []. ®. YcTrHOBa,
2012 (1-5)

N. K. Hekpacos. . OCHOBbI (pU3MK1
aTOMHOTO $1/1pa M 3/1eMeHTapHbIX
vactuiy: CI16.BI'TY "BOEHMEX"
um. []. ®. Ycrunosa, 2010 (1,2)
W. B. CasesnseB. Kypc ¢usuku. T. 3
KganroBast ontuka: BI'TY
"BOEHMEX" nm. []. @. YcTrHOBa,
2008 (1-10)

. Criextpsl atoma. Teopus Bopa:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2006 (Bce)

N. E. Upopos. KBaHToBas ¢r3mKa.
OcHoBHble 3akoHbl: M.: BUHOM.
Jlabopatopus 3HaHui, 2007 (1-4,6)

16

Wroro no paspeny 6

16

15
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TIpunoxenue 3
K paboueii nporpamMme AUCHMILTHHBL
DPU3NKA

®OH/I OLIEHOYHBIX CPE/ICTB

CDOH,E[ OLI€EHOYHBIX CPeACTB, MO3BOJIAIOLINE OLIEeHUTh Pe3Y/IbTaThl OGy‘-IeHI/IF[ 1o ,anHOI;'I AUCLIUIIIMHE, BK/IFOUYAlOT B cebs:

e MarHoCTUYecKas pabora
[IOMallIHee 3a/IaHue;

® TecCT;
e oryet 1o JIP;
*  3aueT;

®  JK3aMeH;

® 3K3aMeH.

Kpurepun oneHuBaHusA

JuarHocruyeckasi pabora
[IuarHoctrdeckas pabota rnpoBogutcs B popme Tecta B OM1IOC Moodle:

e TIpM NIPaBW/ILHOM OTBeTe MeHee 4eM Ha 60% BOIIPOCOB - He aTTeCTaLys;
* TIpM NpaBW/ILHOM OTBeTe Ha 60% BOIpOCOB U Goriee - aTTecTanysl.

JlomaliiHee 3a/jaHue

Kaskziplii BapHaHT [JOMAIIIHero 3aZiaHusi COZepKHUT OT 5 Ao 6 3aziau.
JomalliHee 3a/laHue «3a4TeHO», eCJIM BbINIO/IHEHO He MeHee 80% 3aiaHuid.
BapuaHTbl UHUBU/YaIbHBIX JOMAIITHUAX 33/]JaHUH 10 pa3jesiaM Kypca U TpeboBaHus K Ux 0(hOPM/IEHHIO TIpeZiCcTaB/eHbl B YMK
IUCHUIUIMHBL ¥ BbUIoKeHbl B DMIOC Moodle BI'TY «k BOEHMEX».

Tect

Tectsl npoBogsitcst B SVMIOC Moodle BI'TY «BOEHMEX». Kaxk/iblii BapuaHT TecTa cofep>KuT oT 6 fo 10 3azanuil, 3afaHust
COOTBETCTBYIOT TEMaM M3yuyaeMoro paszesa Kypca.
TecT curTaeTcs CAAHHBIM, eCJTH 00yUaroIUiACs BRIOPAs paBU/ILHBIN BapHaHT OTBeTa He MeHee, ueM B 60% 3amaHuii.
BapuaHTbI TeCTOBBIX 3a/JaHUM 110 BceM paszienaM Kypca npezcrasiedsl B YMK aucuursel, a B DMIOC Moodle BI'TY « BOEHMEX» —
TPeHWPOBOYHbIE BAPUAHTHI.

Ortuer no JIP
Oruer no 1aboparopHoii pabote (JIP) npefcTaB/isieTcs B pyKOIHMCHOM BH/€, Ha TUCTax (opmara A4, 3aro/IHEHHBIX C OfHON
cropoHsl. Cofiep)kaHre 0TyeTa [JO/DKHO COOTBETCTBOBATH 111ab/I0Hy oTueTa JIP*.
JIP cuMTaeTcs IPUHATOM, a CTY/eHT M0/IyYaeT 3a Hee OTMETKY «CaHO», eC/Ih
a) MpH MpoBepKe oTueTta JIP BHIMOJHEHBI CJIe/yIOLIHe TpeboBaHHs:
* 3aM0JIHEHBI CBO/{HBIE Tab/IHLIBI C pe3y/IbTaTaMK U3MEePEHHId;
* BBINOJIHEH pacyeT 3HaueHWi MCKOMBIX BEJIMYMH U UX TIOTPELHOCTel; NPaBU/IBHO NIPe/iCTaB/IeHbl OKOHYATe bHbIE Pe3y/IbTaThl;
* TIOCTPOEHBI HeOOX0MMBbIe IPa(UKU B COOTBETCTBUM C TPEOOBAHUSMH, U3/I0KEHHBIMH B METOJMUECKUX MOCOOUSIX K 1a60paTOPHBIM
pabotam (TpeboBaHus MPOAYOIMPOBaHbI B 111abioHe oTyeta JIP);
* TIPOBe/IeH aHa/Iu3 TI0yYeHHbIX pe3y/IbTaToB MyTeM CPaBHEHHs UX C TeOPeTHYeCKUMH 3HaYeHUsIMU;
* JlaHbI IMCbMEHHBIE OTBETHI Ha BCe KOHTPOJIbHBIE BOMPOCH! (KOHTPOJIbHBIE BOIPOCHI IPUBE/IEHB] B METOJMUECKUX YKa3aHHAX K KaXK/[0#H
nabopaTtopHoii paboTe).
6) ripu 3arrure JIP:
* CTYZIeHT B (hopMe KPAaTKOrO COOOIIIeHHSI, H3/I0)KU/T Pe3yJ/IBTaThl, BBITOIHEHHOH UM, JIP;
* CTYZI€HT, B YCTHOH ()opMe, BEPHO OTBETHJI Ha BCE BOIIPOCHI, 33/laHHbIE TIPENofiaBaresieM, 13 UMC/Ia KOHTPOJIbHBIX BOITPOCOB, OTBETHI Ha
KOTOpBIe JaHbl B oTyeTe 110 JIP.
Ecs1it He BBIMO/IHEHO XOTs1 Obl OZIHO U3 BbILIE yKa3aHHbIX TPEOOBAHHUIA K OTUETY WIIH [JaH HEBEPHBI OTBET HA BOMPOC — OTUET TIOA/IEXUT
JopaboTKe WM CTYZIeHTy PEKOMeH/YeTCsl U3yUnThb BOTPOC, Ha KOTODBIH OH OTBETH/I HEBEPHO.
*mabmon JIP pa3merien B DMOC Moodle n B YMK guCLUIIIAHEL.

3auer

[17151 IpoMeKyTOUHOM aTTecTal{uy, IPOBOAUMOH B (hopMe 3aueTa, UCII0/Ib3yeTCsl UTOrOBbIN TecT, cogeprkaiuii ot 10 o 15 3agaHuid.
Tect npoBoguTcs B DVIOC Moodle BI'TY « BOEHMEX».
TecT cunTaeTcst CAAHHBIM, eCJIH 00yJaromiyiicst BeIOpas npaBUIbHbINA BapyaHT OTBeTa He MeHee, 4ueM B 60% 3a/jaHuid.
BapuaHTbl TeCcTOBBIX 3ajaHuii npejctaeiaeHsl B YMK auctiurnviel, a B SUOC Moodle BI'TY «BOEHMEX» — TpeHHPOBOUHbIE BAPUAHTHI.

JK3amMeH

[17151 TpOMEKYTOUHOM aTTeCTaL|H, TPOBOAVMOH B (hopMe 3K3aMeHa, UCTIO/b3yIOTCS OWIeThI ¢ 3afaHusAMH. THITBI 3a/jaHui: 2
TeOpeTUYeCKUX BOTIPOCA, U PacueTHas 3a/jaua.
OLieHKa BBICTaB/ISIeTCs TIOC/Ie cobecejoBaHMs CO CTYAEHTOM B COOTBETCTBUH CO C/I€/YIOLMMU KPUTEPUSIMU:
* OLieHKa «OT/IMYHO» BBICTABIBIETCS, €C/IM 00y UaroIUiiCst JasT TIO/THbIe, MCUEpPITbIBAIOIIE OTBEThI HA BCE TEOPETHUECKHE BOMIPOCH! OHIeTa,
TIOTHOCTBIO ¥ BEPHO PEIIN/I PAaCUETHYIO 3a/lauy, MOXKET OTBETHTh Ha JIOTIOJTHUTE/IbHBIN BOMPOC 10 TeMe Kypca.
* OLieHKa «XOPOLLIO» BBICTAB/SETCSI, C/IH 00yYaroLMiics MpejoCTaBr/I OTBETHI Ha BCe 3HAHUsI B GueTe, HO UMEIOTCS OLIMO0YHbBIe
paccyXzeHusl.
* O1leHKa «y/IOB/IETBOPUTEILHO» BBICTAB/ISIETCS, €C/IM 00YUaIOIINICA BEPHO DI 3a/iauy W/ TPeOCTaBUI OTBETHI Ha TOJIBKO Ha 2
TeopeTU4YeCKUX BOIpOCa.
* OrleHKa «HeyI0BIeTBOPUTEEHO» BBICTAB/ISIETCS, eC/T 00yUaloIIMiiCs He TPeI0CTaBI/I OTBETOB Ha 3a/jaHus OumeTa.
BapuaHTbI 5K3aMeHAI[UOHHBIX OU/IETOB, a TAKXKE CITHUCOK TEOPETUUECKUX BOTIPOCOB K 9K3aMeHy Mpe/CTaB/ieHbl B YMK AUCIUIUIUHEL a B
3UOC Moodle BI'TY «BOEHMEX» — TpeHUPOBOYHbIE BAPHAHTBI.

JK3aMeH
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JIn1st IpOMeXKyTOUHOM aTTeCTal{ly, IPOBOAUMOM B (hopMe K3aMeHa, UCTIONB3YIOTCS OMsleTh! ¢ 3ailaHusIMU. TUTIbI 3ajaHui: 2
TeOpeTUYeCKUX BOIpOCa, U pacueTHas 3ajava.
OLeHKa BBICTABIISIETCS TI0C/Ie COOeCei0BaHMs CO CTYAEHTOM B COOTBETCTBHH CO CJIEAYIOLIMMH KPUTEPHSMU:
* OLieHKa «OT/IMYHO» BBICTaB/ISIETCS], /M 00yuaroIUicst Jasl MO/HbIE, CUepIIbIBAIOLle OTBEThI Ha BCe TeOpeTHYeCKHe BOMPOCH! OHIeTa,
TIOJTHOCTBIO Y BeDPHO PeLl/I PacyeTHYIO 3a/jady, MOKeT OTBeTUTh Ha JJOTIO/IHUTe/IbHBIM BOTIPOC 110 TeMe Kypca.
* O1LjeHKa «XOPOIIIO» BBICTABISETCS], eC/IH 00yJaroIHiics peJjoCTaBUI OTBETHI Ha BCe 3HAHUS B OueTe, HO UMEIOTCST OIIMO0YHbBIe
paccyxeHusl.
* OLleHKa «y/J0B/IETBOPUTE/ILHO» BBICTABIISIETCS], €C/IM 00yUarOIMICs BEPHO PeLInI 3a/jauy WM NPeoCTaBU/ OTBEThI Ha TOIBKO Ha 2
TeopeTU4YeCKUX BOIpoca.
* OLjeHKa «HeY/0BJ/IeTBOPUTEIEHO» BBICTAB/ISIETCS, eC/U 00yJaroLuiicsl He IPeA0CTaBUII OTBETOB Ha 3aJaHus bunera.
BapuaHThbI 3K3aMeHalMOHHbIX OU/IETOB, a TaK)Ke CIIMCOK TeOPEeTHUeCKHX BOIPOCOB K 9K3aMeHy TpejcTasieHbl B YMK AUCLMIIINHEL a B
3UOC Moodle BI'TY «BOEHMEX» — TpeHUPOBOUHBIE BADHAHTHI.
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Tacropt oH/za OL[eHOUHBIX CPEZCTB

AyfuTOpHBIE 3aHATHS B
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JomamHee
3a/jaHue,
1 2  |Pa3pen 1. ®u3nuyecKne 0CHOBbI MeXaHHKH. 80 40 20 11 9 40 20 Oruer 110
JIP,
Tect
[JomariHee
3a/laHue,
1 2 Paspen 2. MonekynspHas (pusuka u 64 28 14 6 8 36 20 Oruer o
TepMoOJHHAMHUKA. P
Tect
Bcero 3a 2 cemecTp 144 68 34 17 17 76 40
JomarHee
3a/laHue,
2 3 |Pa3pen 3. D1eKTpHUuYeCcTBO ¥ MarHeTH3M. 107 51 24 13 14 56 25 Oruer 1o
JIP,
Tect
Oruer 1o
2 3 |Pa3pgen 4. dusuKa KosebaHHi. 37 17 10 4 3 20 15 JIP,
Tect
Bcero 3a 3 cemecTp 144 68 34 17 17 76 40
2 4  |Paspen 5. BosiHoBBIe IpoLiecchl. 36 14 14 0 0 22 10 Tect
2 4  [Paspen 6. KBanToBas ¢u3muka. 36 20 20 0 0 16 10 Tect
Bcero 3a 4 cemecTp 72 34 34 0 0 38 20
Bcero mo JUCIMILIHHE 360 170 102 34 34 190 100
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Kputepuu oneHuBaHuA

OIIK-5
Bonpocbl omkpbimo2o muna:
Ne 1 lonosnHUTe yTBep>KJeHue.

Teso, GpolIeHHOE BePTHKA/IbHO BBEPX C TOBEPXHOCTH 3€MJH, JOCTUraeT HauBbICILIel TOUKH U Ma/laeT Ha 3eM/I0. EC/iM conpoTHB/ieHne
BO3/lyXa He yUUTbIBaTh, TO [1O/IHAsi MeXaHUUeCKasi SHeprus Tesia
Ne 2 [lonio/HUTe yTBepsKeHUe.

ITepBblii 3aK0H HBIOTOHA [71aCUT:

CyH.IECTBYIOT TaKHe CUCTeMbI OTCUETAa, B KOTOPBIX T€/I0 COXPAHAET COCTOSAHNE num HpﬂMOHHHEﬁHOFO ABV>KEHUs
A0 TeXx I10p, ToKa B03ﬂeﬁCTBHe APYTruXx TeJyl He BbIBEJIET €ro U3 3TOr0 COCTOSAHUSA.

Takue cucTeMsl OTCUYeTa Ha3bIBarOTCs HHepLUuanbHeIMH (M1CO).
Ne 3 PacueTHast 3a7jaua (Bo3Mo>kHO 100 BapraHTOB):

Uemy paBeH MOMEHT MHEePLMY LM/IMHAPa Maccoii m = {2,8} kr u paguyca R = {1,59} M, BpalljaloIlerocsi OTHOCUTENBHO OCH,
TIPOXOASIINI Yepe3 ero LeHTP BAOIb 0CH CUMMeTpur? OTBET BbIPa3UTe C TOYHOCTBIO ZI0 COTBIX
Ne 4 PacueTHas 3asja4a (Bo3MoykHO 100 BapraHTOB):

VI3BeCTHO, YTO MOJIeKy/la YIVIEKHCIIOTo Ta3a IIpH OMpe/ie/ieHHOM TemriepaType o6/1afiaeT KHHeTUUeCKor sHeprueld EkuH = {581}
10N (-23) Ix. YeMy paBHa KUHETHYeCKast SHEPTHs MOCTYIaTebHOTO ABK)KEHHUsT MOJIEKY/Ibl YI/ieKUcIoro ra3a? OTBet faiiTe

B*10A(—23) [I>K OKpYI/IMB /10 IeCSThIX.
Ne 5 Uemy paBHsIETCS UUC/IO CTeleHel CBOOObI /i/Isl JByXaTOMHOTO ra3a? B oTBeT 3anuiuuTe 4ucio.

Monekyrbl Ipe/iCTaB/sIOT CO60i 1Be MaTepHanbHble TOUKH, COeJUHEHHBIe )KeCTKOW CBSI3bI0 (TaHTelb)
Ne 6 [lononHWTe yTBEp)KJeHHe.

HaumeHbliiee unc/io He3aBUCUMBIX KOOPZMHAT, KOTOpble He0OX0AMO 3a/jaTh /i/Is TOTHOTO OTIpe/iesieHHsT MOJIOKeHHsI TeJla B
MPOCTPAHCTBE, HA3bIBAETCS
Ne 7 PacueTHasi 3asjaua (Bo3Mo>kHO 100 BapriaHTOB):

Tesno maccoit {m} = 4,8 kr nogBereHo Ha HUTH AmuHHOM {I} = 6,4 M. Tesio oTBenu Ha yros 90 rpagyCcoB U OTIyCTUIN 63 TomuKa.
YeMy paBHa CUIa HaTsoKeHWst HUTH B Touke C, ecm yron o = 30 rpafiycoB. YckopeHue cBobogHOTo nafieHus g = 9.8 m/c/2, oTBeT
OKPYIJIUTE [IO0 COTBIX.

Ne 8 Cchopmynupyiite nepBoe Hayano TePMOAUHAMUKY /151 aitabaTHIeCcKoro mporecca.

YBenuueHve BHYTPeHHeH 5Hepruu uzieT 3a cueT

Ne 9 Uemy paBHa MosisipHasi TEIVIOEMKOCTb B N30XOPHOM MpoLiecce ecy pabounM BelljeCTBOM siB/IsieTcst Kuciopog O2? OTBeT BbIpasute B
I>x/Monb K OKpyIMB [10 COTBIX

Ne 10 Paccmorpute Tabnuuy MeHzeneesa.

3anumyTe UeMy paBHa MOJISIpHast Macca MoJieKysibl consiHoi KucioTsl HCL. OTBet 3anuiiyte B I/MOJb OKPYIVIMB [0 LIeNbIX (TOIBKO
YHCIIO).

Nepuoguyeckan Tabnuua fl. M. Mexgeneesa

FTrFPY¥YODNDK 3AEMEHTOB

Ne 11 OnipesieniTe Kakue 3apsi/ibl CO3/jAI0T 3a/laHHYI0 KapTUHY CHJIOBBIX JIMHUM. [TepeTariyte Ha M300pa)keHHe HY)KHbIE 3apsifibl.
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Ne 12 Kaxoe HaripaB/ieHrie IMeeT BEeKTOp HaIpSDKeHHOCTH 3/1eKTPOCTaTU4eckoro 1ojst E B Touke (CHHUM LiBeT Ha PUCYHKe), eC/ld Tojie
C03J,aeTcsl TpeMsl TOUeUHbIMU 3apsiiaMu A = +q, B = -q, C = +q. Pasmep 1 kyieTku a X a.

OTBeT 3alullnTe CJI0OBOM:

/JI\
NN

-

G

Ne 13 YeMy paBeH IMOTOK BeKTOPa HalpspKeHHOCTH 3/1eKTPUYeCKOTO T1071s1 Yepe3 TIOBepXHOCTh B (hopMe LW/IMHAPA C OCHOBaHKeM S = 1MA2 1
BbIcOTOM h = 1M, ecyii E = 1 kB/M?

Ne 14 PacueTHast 3aziaua (Bo3mMoykHO 100 BapuaHTOB):

ITnockuit koHgeHcaTtop eMKocThio C = {7,8} Mk® 3apsaunu fo Hanpsbkenus: U = 1B. Halitu 3apsij Ha KOH/jeHcaTope, ec/u, He
OTKJIFOUasi OT UCTOYHHKA, TIPOCTPAHCTBO MEXKAY 0OK/IafKaMU KOHZIeHCATopa 3aroHUIN AU3IeKTPUKOM [U3/IeKTPUUe CKOM
TpOHUIIaeMOCThIO e = {2,3}. OTBeT faTh B MKKJI, OKPYT/IUB ZI0 COTBIX.

Ne 15 Ha purcyHKe yKa3aHO MOJIO’KeHHe y4yacTKa IMPOBOAHMKA U HarlpaB/eHue CU/I0BOM JIMHUU MarHUTHOTO nonist. OripeiesiuTe HarpaBieHUe
ToKa. OTBeT 3alMILXTe CJIOBOM

o ..

Ne 16 [TortonHuTe (passl, YTOOB! yTBEPK/JEHHE CTaI0 BEPHBIM.
B nieHTpe paBHOMEPHO 3apsKeHHOIr0 KOJbLia:
HanpsDKeHHOCTb 3/1eKTPOCTaTU4YeCKOro MoJist ;

TMIOTeHLas 3/1eKTPOCTaTUueCcKoro Mos
Ne 17 PacueTHas 3afiaua (Bo3mMokHO 100 BapraHTOB):

TepBoHAaua/LHO MOKOSIIIUIACS 37IEKTPOH MPHUoOpesT KuHeTHueckyro sHepruio E = {15} 3B. Kakyto pa3HOCTh MOTEHIIMA/IOB B BOJBTAX
TIpo1LIes 3/1eKTPOH?
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Ne 18 B M10CKOM KOHZIEHCATOPe, 3apsPKEHHOM M OTK/TFOUEHHOM OT MCTOYHHKA HATPSDKEHUS, PacIiosioyKeHa Mapasuie/ibHO 00K/IafkaM Ha
pacCTosHUM | OT MOI0XKUTETHHO 3apa’keHHOM T/1aCTHUHBI KOHJieHcaTopa TOHKasl MeTa/ulnueckasi acTiHa. [1nacTuHy MejjieHHO
TepeMeIar0T Ha pacCTOsIHYE [/2 B CTOPOHY OTPHULIATeIbHO 3apsDKeHHOH TIaCTHHBI KOHJeHcaTopa. PaccTosHIe MeXY IIacTHHAME
KOH/IeHcaTopa paBHO 21? MeTanueckast IJIaCTHHA UMEIOT TY XKe (hopMy, uTo ¥ 00K1agKu. Kak U3MEeHHUTCS eMKOCTh KOH/IeHCaTopa?

Ne 19 TT/10CKHiA KOHIEHCATOP C BO3AYIIHBIM 3a30POM MEXAY 00K/IaIKaMU MOJK/TIOUeH K UCTOYHHUKY MOCTOSIHHOTO HamnpspkeHus. B
KOH/IEHCATOP BBEJIH AU3/IeKTPUUECKYIO [UIaCTHHY, MOJIHOCTBIO 3aO/HSIOIYIO MPOCTPAHCTBO MeXAy 00K/IaakamMu. Kak n3MeHnImch
TIpYU 3TOM MOAy/b BekTopa E?

Ne 20 PacueTHast 3aiaua (Bo3moykHO 100 BapuaHTOB):

OJ/1eKTPOH BJieTaeT B 06/1aCTh OJHOPOJHOTO MAarHUTHOTO OIS U IBUXKETCS TI0 BUHTOBOH JIMHUM C pajuycoM R = {2,7} cm u uiarom h =
{9,5} cm. Uemy paBHsieTCsl TaHreHC yrvia o (M. pyc). OTBeT OKpyI/IUTe [JO COTBIX.

B

vz
/@

Ne 21 Yemy paBHa cuna Amriepa /151 3a/JaHHbIX HallpaB/eHUi CUJIbl TOKA U BeKTOPAa MarHUTHOM UHIYKLMA?

-

B
Ne 22 PacueTHast 3aiaua (Bo3mMoxkHO 100 BapuaHTOB):

ITnockasi rapMoHUUecKast BOJTHA PAaClpOCTPAHSETCs B IPOCTPAHCTBE OTHOCHTENBLHO ock Ox 10 3aKoHY: Y (x,t)=Acos(wt—kx) cm, rae
A={1,5} em, @ = {9,7} paz/c, {k} = 2,3 cm/A(-1). Haiifute ¢a3oByro CKOPOCTb pacrpocTpaHeHHst BOHBL. OTBeT BeIpasuTe B CM/C,
OKDYTJIUTE [I0 COTBIX.

Ne 23 PacueTHast 3afiaua (Bo3mMoxkHO 100 BapuaHTOB):

Yacturia Kosie6sieTcs BAOIb OCH X TI0 3aKoHY x = Acos(wt +11/3), tne A = {8} oM, @ = {6} pag/c, t B cekyHax. MakciMasbHasi CKOPOCThb
YacTUL[b! (B CM/C) paBHa...

Ne 24 Tesio coBepiIaeT rapMOHMYeCKHe KosiebaHusl BAO/b NMPsSIMON. B HayanbHBIH MOMEHT BpeMeHH TeJI0 HaXOZUTCS B IOIOKEHUN
paBHOBecus1. Uepe3 Bpems paBHOe 0.5 C OT Ha4aZbHOIO MOMeHTa CMellieHHe Tela OT TI0JI0KeHUs] PABHOBECHsI BIIePBble CTAHOBUTCS
PaBHBIM IM0JIOBHHe aMIUIMTYAEL. [Teproz KonebaHuii paBeH. ..

Ne 25 Ha pucyHKe 1oKa3aH po¢w/b OeTylrieli BOJHBI B HEKOTOPBIM MOMEHT BpeMeHHU. UeMy paBHa Pa3HOCTB KosiebaHuii B TOUKax 2 u 47?

XM

0

Ne 26 ITpy ymMeHbIIeHHH B 2 pa3a [IMHBI BOJHBI CBETa, Ma/Jja0Ilero Ha MeTaInuecKyo IVIaCTUHKY, MaKCHMaJsIbHasl KUHeTHYecKasi 3HeprHst
3/IeKTPOHOB yBe/IMuuIach B 3 pasa. Onpezenvte paboTy BbIX0/a 3/IEKTPOHOB, eC/H MepBOHaYaIbHast 3Heprusi GOTOHOB paBHsiIach 10
5B. OTBeT BbIpa3uTh B 3B.

Ne 27 BosHBI OT ABYX KOT€PEHTHBIX NCTOYHHKOB NIPUXOJSAT B OAMHAKOBOU (aze. UeMy paBHa aMIUTUTYyZa A pe3yJbTUPYIOLIero KomebaHus B
3TOH TOUKe, eC/IM aMIUTUTY/ia KoiebaHui B KaXK/|01 BOJIHe paBHa a?

Ne 28 B onbite FOHra Ha Iy TH 0fHOTO W3 MHTep(epHpYIOIIMX Tyueli MOMelljaach TOHKAs CTeK/ISTHHasI [/1aCTHHKA, BCJIEACTBHE Uero
LeHTpa/IbHasl CBeT/Iasi 1oJIoca CMelljaiach B TI0JI0XKeHHe, TTepBOHAaua/IbHO 3aHSTOe TSATOM (He cuuTast LIeHTPaIbHOM) CBET/ION TI0I0COH.
Jlyu najiaeT rmeprieHAVUKY/ISIPHO K TTOBEPXHOCTH TIACTUHKY. [10Ka3aTesb MpesioM/IeHus TUIaCTUHKY n = 1.5. [JmHa BomHB! 600 HM.
TosyHa NJIaCTUHKY paBHA

Ne 29 Ec/u B )XKUAKOW WK ra3000pa3Hol Cpefie IPUEMHHK BOJTHBI JIBKDKETCS B TIPOTHBOIIO/IOKHYHO CTOPOHY OT MCTOYHMKA BOJTH, TO KaK
W3MeHsIeTCsl YacToTa BOJIH, BOCIIPUHUMAEMbIX IPUEMHHUKOM, OTHOCHTEJIBHO YaCTOThI KosieOaHUH, reHeprpyeMbIX HCTOUHUKOM.

Ne 30 Kak cBsi3aHbl Me>K/ly c000#1 3a/iepkrBarolLjee HarpspbkeHre U3 M MakcMMaJsibHasi KMHeTHuecKasi sHeprusi porosnekrpoHa EkuH npu
¢dorosdpexre?

Bonpocbl 3akpbimozo muna:

No 1 Teno ABMXKETCS 0 TPAEKTOPHHM M300pa)keHHO Ha PUCYHKe U3 TOUKH A B TOUKY B, CKOPOCTh Tesia yobiBaeT. B Touke B BbibepuTe
Harpas/ieH!s] HOPMa/IbHO U TaHTEeHI[MAIbHOTO YCKOPeHUH
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Ne 2 YacTuila IBUXKETCS] PABHOMEDPHO TI0 TPaeKTOPUM, U300pa)KeHHOW Ha PUCYHKe. B KaKiX TOUKaX TPAeKTOPHU YCKOPEHHe YaCTHUIILI PAaBHO
Hy/H0?

BribepuiTe Bce BO3MO)KHbIE BADUAHTHI

Gk whE
U WNR

Ne 3 Teso Ha HATH OTBe/M Ha YTOJI & U OTIyCTH/IN. Ha pUCyHKe Teslo IIPOXOAUT II0JI0)KeHHe paBHOBecHsl. BepHO /i yTBepkeHne?

LS
i
W\

Ja
m

O %

1 mg

HopmanbHoe yckopeHUe B JaHHBIM MOMEHT PaBHO HYJ/IH0
Ne 4 Teno HauMHaeT JBIKeHHe U3 [10JI0KeHUs 1. BepHo i yTBepxaeHue?

HopmasbHoe yckopeHHe B TOUKe 1 paBHO HyJTIO
Ne 5 TIpoBefiiTe aHa/IOTHIO MEXKAY XapaKTePHUCTUKaMU MOCTYTIaTeIbHOTO ¥ BPaIIlaTe/IbHOTO JBIKEHHSL.

HOCTYHEITEJ[BHOG JABHKCHHCE! Bpamarenbﬁoe ABIIKCHIE.
m - Macca ﬂ@' — U3MCEHCHUEC yTlIa
L - CKOPOCTb € — YI'IIOBOC YCKOPEHHC
.
Q; — TAHI'CHIIHAJIBHOC YCKOPCHHE @ — YIT10Bas CKOPOCTh
—
Ar — m3MeHeHHe panmyc BEKTOpa [ — MOMEHT HHCPIOHH

Ne 6
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BcraBeTe ciioga, YTOOBI IIOJIYIHIIOCHE BEPHOE BRICKA3bIBAHHE.

B TepmoauHamuke TeMmeparypa onpeiessiercs | || |

3Hepruen IOBHKEHUSI, IPUXO/ISIIEelCcsl Ha OHY MOJIEKYITy rasa.
EmHNIa TepMOANMHAMUYECKOH TeMIIepaTyphl —
OJTHOH 13 OCHOBHBIX eamunit CH.

SABIIACTCA

cpeaHell] MaKCHMalIbHOH| [MHHHMAaJIbHOM

MMOTEHIINAIBHOIl | [KHHETHUYECKOM | [BHYTpeHHeH

Xa0THIHOI'O [TOCTYIIATEIBHOTO
(DapeHreifrﬂ ‘Heﬂhcni—’l‘ ‘KGJ]]:BH}I‘

Ne 7 Ha pucyHKax npuBe/ieHbI TpadHMKU Tpex LUK/INUeCKUX MPOL{eCCOB, TPOMCXOASNIMX C H/jeanbHbIM ra3oM. B KakoM M3 3THX IPOLIeCcoB
ra3 COBEPILFT 3a LIUKIT ITOJIOKUTEIBHYI0 paboTy?

p‘ {:%:}: r 2 p 3
4 v

1.1
2.2
3.3
4. Hu B ofHOM

Ne 8 Kakoe U3 npe/icTaB/IeHHbIX Ha PUCYHKe Tesl IMeeT HauOOoJIbLIYI0 TOTeHMAIbHYI0 SHEPIHI0?

. T

1M a =
-
4 el .
[ .
- =
R

Eali i e
A WNRE

Ne 9 YacTuiia IBWKETCS PABHOMEPHO TI0 TPaeKTOPUH, W300paKeHHOW Ha pUCYHKe. B KaKux TOUKaX TPaeKTOPHU YCKOpeHue Oyzer
MaKCUMa/lbHbIM?

BribepuiTe Bce BO3MO)KHbIE BAPUAHTHI

SAE o e
U A W =

Ne 10 ITapyk ABIKETCSI BHU3 I10 ITIAAKOMY HaKJIOHHOMY »ké100y. Kak B rporjecce BIDKeHHsI MEHSIIOTCS C/IeyIOIIYe BeJIMUHHBI?
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Kunernueckas 5H Cprusga

VYMeHbIIaeTcs/He
H3MeHseTCs/yBellnaBaeTcs

IloTeHnnansHas SHEPTHA VMeHbIIIaeTCa/He
H3MeHgeTCs/ YBEIIMYIHNBACTCAH
IlonHas MexaHHYecKas VMeHbIIIaeTCa/He

H3MeHgeTCs/ YBEIIMYIHBACTCAH

Ne 11 B kaKoii 06/1aCTH Ha JTMHUM, COEUHSIIOLLeN TOUeUHbIe 3apsiabl +q U -2, HAXOAUTCS TOYKa, B KOTOPOU HAIPSDKEHHOCTh TI0JIs PaBHA

Ne 12 Kak 3aBHUCHT HaIpsDKeHHOCTh 3JIEKTPUUECKOTO 110/1st 66 CKOHEUHOM PaBHOMEPHO 3apsiPKeHHO# TVIOCKOCTH OT PACCTOSIHUS I IO

BHGPFHH
HYJI0?
1 2 3 4
+q '251
1.1
2.2
3.3
4.4
TUIOCKOCTHU?
1. E~r
2. E~1/r
3. E~1/#
4. E~ 147
5. HeszaBucur oT ¥

Ne 13Ha PHUCYHKe IpeCTaB/ieHa 3/IEKTpUYeCKasad CxeMa, COCTaB/IeHHasd U3 UCTOYHUKA TOKAa, KaTyllIKW, OAUHAKOBBLIX Pe3UCTOPOB U 4 nammn. B
KaKOM M3 JIaMIT IT0CJTe 3aMbIKaHMsI K/TFOUa CHJla TOKa AO0CTHUIraeT MaKCHMaJ/IbHOI'O 3HAYeHUs HOCIIEL[HEI‘/II

Eal ol
A WNRE

Ne 14 B seKTpocTaTiiecKOM IoJie TlepeMelrjaeTcst T0JI0KUTeNbHbIN 3apsi/; U3 TOUKH 1 B TOUKy 2 110 Pa3HBIM TPaeKTOpHsIM. B KakoM ciydae

paboTa cu 3/IeKTPUUECKOro 1osisi 6onbiie?

1.1

2.10

3. 111

4. Pabora cus1 371eKTPUYECKOTO MOt 110 BCEM TPAeKTOPUSM OfIMHAKOBa
Ne 15 3.[1.C. ucrounurka Toka paBHa 10 B, BHyTpeHHee conpoTu/ieHre uctouHuka r = 0.3 Om, R1 =1 Om,
R2 =2 Owm, R3 = 3 Om. Cuna Toka uepe3 conpotus/ieHre R2 paBHa:
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[~

1.15A
2.24A
3.13A

4.3.1A

Ne 16 MarHuTHOe 11071e CO37iaeTcsl JByMsI AMHHBIMU NapasiyielbHbIMU NPSIMOIMHEHBIMU ITPOBOAHUKAMH, I1epITeHAVKY/ISIPHBIMH IJI0CKOCTH
PUCYHKa, 110 KOTOPbIM TeKyT TOKU I1 u I2. Ecym I1=2]2, To BeKTOp MarHUTHOM UHAYKLIMY B TOUKe A HarlpaBJIeH ...

A

O X
a N a
5 I

1. Beepx
2. Bneso
3. BripaBo

4. Bau3
Ne 17 LIMpKy/L{¥isi BEKTOPa MarHUTHOM UHAYKLMH 110 3aMKHYTOMY KOHTYPY OT/IMYHA OT HYJISl, [TO3TOMY:

1. cl/Ibl MarHUTHOTO TIOJIS He KOHCEePBATHWBHBI, & MarHUTHOE T10J1€ BUXPEBOe
2. CHJIbI MAaTHUTHOT'O TTOJISt KOHCEePBATHWBHBI, & MarHUTHOE I10J1€ TTIOTeHLIUa/IbHO
3. CHJIbI MarHUTHOTO T0JISI He KOHCEePBATHUBHLI, d MarHUTHOE T10J/1e TI0OTeHLINA/IbHO

4. CU/Ibl MAarHUTHOTO TIOJISI KOHCEePBATHUBHLI, d MarHUTHOE I10J1e BUXpPeBOe

Ne 18 HeroziBrKHBIHM IPOBOASIIIMI KOHTYD PacIo/IoyKeH B U3MeHSIIOIeMCsI BO BpeMeH! MarHUTHOM Iosie, ripudeM dB/dt>0. Beibepure
BepHOe yTBep)k/eHue

=)

1. TOK He BO3HMKAET, TaK Kak KOHTYD HeroABU>XXEH
2.B KOHTYp€ BO3HHUKAET TOK, HaHpaB]’leHHbIﬁ 10 YaCOBOM CTpeJiKe, eC/ii CMOTPeThb CBepXYy

3. B KOHType BO3HMKAaeT TOK, HarlpaB/IeHHbI! MPOTUB YaCOBOM CTPeJIKU, eC/Id CMOTPETh CBEPXY
Ne 19 Kakoe HaripaBnieHre umeet cusa JlopeHiia, jefCTBYyOLIasl Ha TIONOKUTEbHYIO 3apsKeHHY0 YaCTHLLY.

e

® B

f_}'®

1. Buus
2. Bepx

3. Bnero

4. BripaBo
Ne 20 Kaxk ©3MeHHUTCSI MOAY/Ib CHJI B3alMO/IeHCTBYS IByX HeOO/BIINX MeTa/TMUeCcKHX [IapUKOB OJMHAKOBOTO [aMeTpa, UMEIOINX 3apsifbl
ql = -6 HKn u q2=+2 HKJ1, ecnu wapsl NpUBeCTU B CONPUKOCHOBEHKE U pa3/BUHYTh Ha Npe)kHee pacCTosiHue?

1. ymeHbMTCA B 3 pasa
2. yBenuuutcs B 9 pas
3. yBenumuTCA B 8 pas
4. yBenMuuTcs B 3 pasa
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Ne 21 Beibepute 13 IpeZijIoKeHHBIX BapHaHTOB, UTOOBI BBIpaykeHHe ObI/I0 BEPHBIM.

ITpu pacnipocTpaHeHnH BOHbI B cpefie. Cama cpefia B LieioM (nepemewyaemcs / He nepemelyaemcst) B POCTPAHCTBE, €€ YaCTHULIbI
[BWKYTCSI BBEPX-BHH3, BIIePe/I-Ha3a/| U T.Il. OTHOCHTE/ILHO TIOIOKEHUsI (Habodamens /Hauanda 80aHbY pagHoeecust).
Ne 22 BoibepuTe 13 Tpe//I0)KeHHbIX BAPHAHTOB, UTOOBI BhIpayKeHHe ObII0 BEPHBIM.

OneKTpoMarHUTHasi BOJIHA — 3TO (nonepeuHas/ npooonbHAst) BOJIHA, pacIpPOCTPaHSIOIIAsACs B BaKyyMe CO CKOPOCTEBIO (38yka/ ceema).
Ne 23 PaccMOTpHTE 3aBUCUMOCTh H3/Tydare/bHOM criocobHocTu abcomotHo uepHoro Tena (AUT) ot aymHbl BosHbl. Kakast KprBast
COOTBETCTBYWTEe MaKCUMasbHOU TeMrieparype AUT?

Le

1.7T1
2.12

3.T3
Ne 24 Ha pucyHKe IripeficTaB/IeH ¢pparMeHT AUarpaMMbl SHePreTHUeCKUX ypoBHel aToMa Bogopoza. Kakol 13 oTMeueHHBIX CTpeKaMu
TIepexo/j0B MeXX/ly SHepreTHueCKUMH YPOBHSIMH COTIPOBOXK/AeTCsI U3/IyueHHeM (hOTOHA C HaubosIbIIei A/TMHON BOJTHBI?

8=

1
Fiy

.._
ry A=t

I
W kR

-1355 !
1. C ypoBH# 5 Ha ypoBeHb 1
2. C ypoBH# 5 Ha ypoBeHb 4
3. C ypoBHs 2 Ha ypoBeHb 1

4. C ypoBHs 3 Ha ypoBeHb 1
Ne 25 Ieprog, komebaHuii B 7IeKTPUYECKOM KOHTYPe BO3pacTaeT B /iBa Pasa 3a CUET yBe/IMUeHNs] EMKOCTH KOHZeHcaropa. Bo cKosbko pa3s
M3MEHUIU EMKOCTh KOH/leHcaTopa?

1. ymeHbIIWIM B 2 pasa
2. yMeHbIUW/IU B 4 pa3a
3. yBeJIMUM/IM B 2 pasa

4. yBenmuuuiy B 4 pasa
Ne 26 [1n1s1 cpepriuecKoii BOMHBI CIIPaBe/IMBO YTBEP)KAEHMUE. ..

1. Bo/sHOBBIE TOBEPXHOCTH UMEIOT B/ TapalyienbHbIX JPYT APYTY IUVIOCKOCTeH
2. AMIUTUTY/Ia BOJIHBI HE 3aBUCUT OT PAacCTOSTHYS [0 UCTOYHHMKA KosiebaHuii (B HEroIomaroleii cpeae)

3. AMIUTTYZa BOTHBI 06paTHO TPOMOPLIIOHANTBEHA PACCTOSIHUIO 0 NCTOYHHUKA KOJieOaHHi (B HEIOIJIOIAloIel cpefie)
Ne 27 BribepuTe 13 NpeyIo)KeHHBIX BAPUAHTOB, UYTOOBI BhIpaykeHHe ObIII0 BepHBIM.

B BosHa pacripocTpaHsieTcsi B cpefie € OIpezie/IeHHOM CKOPOCTBIO . JTa CKOPOCTh OIpezierisieTCsl MexaHnue CKUMH CBOUCTBaMHU (cpedbl/
uacmombl/UCMOYHUKA KonebaHutl) 1 3To (Mo dice camoe/He modice Camoe), UTO CKOPOCTb [IBIKEHHsI YaCTHUL] B BOJIHE.

Ne 28 [IBa KOrepeHTHBIX UCTOYHHKA C [JIHOM BOJTHBI A PAaCIioIoKeHbl Ha PaBHBIX pacCTosiHUAX [1=12 ot Touku M Ha 3kpaHe. B Touke M
Hab/roaeTcst

1. Makcumym

2. JKpaH OCBellleH paBHOMEPHO
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3. MuHumMym

Ne 29 Ha pucyHKe IpuBe/ieHb! /jBe BOJIbTaMIIepHble XapaKTepPUCTHKN BaKyyMHoro ¢oTtoaieMenTa. Eciu E — ocBeljeHHOCTh ()OTO3/IEMEHTa, a
V — 4acTOTa Na/jalollero Ha Hero CBeTa, TO ISl JAHHOTO C/Iyvasl ClIpaBe//IBbl COOTHOLIEHHS ...

I

(=]

1.vl1=v2,E1<E2
2.vl1=v2,E1>E2
3.vl<v2,E1=E2

4.v1>Vv2, E1=E2
Ne 30 Yemy paBHa Macca )OTOHa CBeTa C YaCTOTOH V?

1. hv/c
2.0
3. hv

4. hv/c2
Ne 31 Bpycok Maccoi m HaxoAUTCs Ha BecaxX. HaiiTi moka3aHus BecoB P, e/ BeCbl HAUHYT IBUTAThCS BEPTUKAIBHO BHU3 C YCKOPEHUEM

a =g. BribepuTe omuH OTBET
1. P=2mg

2. P=mg

3. P=3mg

4. 0
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