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1. HEJIN U 3AJAYU OCBOEHUSA JUCHUAITJIMHBbI

Lenab ocBoeHUs] TMCUMIIMHBI - 03HAKOMJICHHE C OCHOBHBIMU (PU3NYECKUMU 3aKOHAMH OKPYIKAIOIIEro MHpa st (POPMUPOBAHUS MaTEpHUATUCTHYC-
CKOr'o B3rjrs11a Ha sIBJICHUS ITPHUPO/JIbI.

3agayaMu JUCHMUILIMHBI ABJISIOTCS:

- MPpUOOPETEHNE HABBIKOB PEIICHUs (PU3NUECKHUX 3a/1a4;

- OCBOCHHE METOJIOB IIPOBEJICHHS IKCIIEPUMEHTA i 00paOOTKH €ro pe3yabTaToB;

- OCBOCHHE 3HAHMM 110 COBPEMEHHOMY COCTOSIHUIO (PU3NYECKUX HCCIIEI0OBAaHUM;

- popMupoBaHUE HAYYHO-TEXHUYECKOTO KPYTro3opa.

dopmupyembie 'y 00ydaromerocs KOMIETeHIUM U 3allJIJaHUPOBaHHBIC Pe3yJabTaThl 00y4eHUsl N0 AMCIUILIMHE, COOTHECEHHbIE C MHAMKATOPAMH
MOCTHKEHHUS KOMIIEeTEeHIHI:

Koa n HauMeHOBaHMe KOMIIETEHI[HH Koa n HaumeHoBaHHe HHANKATOPpA JOCTUKCHUSA 3aHJIaHI/Ip0BaHH]>Ie pe3yJabTaTbl oﬁyqemm
KOMIICTCHIIMH

3HATh:

— (puznueckre OCHOBBI MEXaHUKHU, TEPMOJAUHAMUKH,
MOJIEKYJISIPHON (DU3UKH, DIICKTPOJHHAMHUKH

— (puznyeckre OCHOBBI ONITUKU M KBAaHTOBOW (DPU3UKU
yMeThb:

— aHAJIM3MPOBATH PE3YNbTAThl HAOIOICHHU U SKCTIe-
PUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (PU3UKU

— pemaTh OCHOBHBIEC THIIBI 33/1a4 MO ONHCAHUIO (H-
3MYECKUX ABJICHHI; 00pabaThIBaTh pe3yiabTaThl (Qu-
3WYECKOT0 IKCIIEPUMEHTA

OIIK-2.5. JleMOoHCTpUpYET MOHUMaHUE (pr3u-

OIIK-2. CrocoGeH NPUMEHSTh COOTBETCT- | UCCKHX SIBICHHH M IPUMCHSCT 3aKOHbI MeXa-
ByIOIMiT PU3MKO-MAaTeMaTHIeCKuii anmapar, | HUKA, TEDMOIMHAMUKH, SJICKTPHYCCTBA U Mar-
METOJIbl aHAJIM3a U MOJCIHPOBaHHs, Teope- | HETH3MA.

THUYECKOTO M 3KcrnepuMeHTalnbHoro uccie- | OIIK-2.6. JleMoHCTpupyeT 3HaHUE AIIEMEH-
JOBaHUSI TIPU PEIICHUU MPO(EeCCHOHANBHBIX | TAPHBIX OCHOB ONTHKHU, KBAHTOBON MEXaHUKH
3amay ¥ aTOMHOM (PU3UKH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

Jucuurumza 6azupyeTcs Ha IUCHUILTHHE «BrIcIias MaTeMaTHKa» U YPOBHE CPEeIHET0 001ero oopa3oBaHus.

Pe3ynbrarel 00ydeHus, MOTyYEHHbIE P OCBOCHUU NUCHUIUIMHBI, HEOOXOJUMBI NMPU U3YYEHHH CIEAYIOIIUX TUCIUIUINH: «DJEKTPOTEXHUUECKUE U
KOHCTPYKLIMOHHBIE MaTepualibl», « TexHuueckas MexaHuka», «MeTposiorus, cTanaapTu3aus u cepTuduranus», «MOHTax U peMOHT 000pyIOBaHHUS CHCTEM
3eKTpocHaO)eHus», «MOHTaX U PEMOHT 00OPYAOBaHMS CTAaHUUU W MOJCTaHIMI», «[IpombliuieHHas aeKTpoHHKay, «TeopeTnyeckue OCHOBBI 3JIEKTPO-
TEXHUKNY, «JIEKTPUUYECKUE U IJIEKTPOHHBIE allapaThbDy, «DJEKTPUUYECKHE MAIIMHBI U 3JIEKTPOIPUBOI», IIPU MPOXO0KAECHUH MPEAIUIIIOMHON NMPAKTUKU U
BBIMOJTHEHUH BBITYCKHOW KBaJIM(DUKAIIMOHHOM pabOTHI.



3. CTPYKTYPA U COAEP) KAHUE JIUCIHUIIIMNHBI
3.1. CTtpykTypa IMCHHUILIHHBI
OO01mmas TpyI0eMKOCTh JUCIUTUTMHBI COCTaBisieT 12 3aueTHhIX eauHuIl, 432 yaca.

No

/o

Pasznen nucuuIuIvHEL.
dopma MpOMEKYTOUHOM aTTe-
cTanuu

Bcero ua-
COB Ha pas-
el

Kypc

Pacnpenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUAaM
y4eOHOM paboThI

KonraktHas

Jlex

Ilp

JIab

KIIP

NKKII

ITA

CP

Kout-
poJib

ConepxaHue caMOCTOSATEIbHON pa-

00THI
(c ykazanumem Ne ictounmka mo 1. 5.1 u
CTPAHUIL B HEM)

Ddu3nyecKrue OCHOBHI MEXaHUKHU

105

102

H3ydeHue TeOpeTHIecKOro Marepuaa

[1] cTp. 5-48, [5] cTp. 8-105.

[ToaroroBka K MPaKTUIECKUM 3aHATHUSIM [4]
ctp. 4-87.

[MoaroroBka k madoparopHbM padboTam [8]-
[11].

BeInonHeHNE MepBOil YacTH pacueTHOTO
3ananus [6] ctp. 4-30, 33-62

MonexynsipHas pU3UKa 1 TEp-
MOJMHAMHKA

105

102

N3yyeHue TeopeTUuecKoro Marepuaia

[1] ctp. 48-93, [5] cTp. 106-18]1.
[ToaroroBka K MPakTUYECKUM 3aHATUSIM [4]
ctp. 88-131.

[MoxroToBka K 1a00paTOpHBIM paboTam
[11]-[14].

BeInonxenue BTopoit 4acTu pacyeTHOTO 3a/1a-
mus [6] cTp. 31-32, 33-62

DIIEKTPOMArHeTU3M

105

102

W3y4yeHune TeopeTHIecKoro Marepuana

[2] ctp. 3-94, [5] ctp. 182-357/
[ToaroroBka K MPaKTUIECKUM 3aHATHUSIM [4]
140-279.

[MoxroToBka K 1a00paTOpHBIM paboTam
Beimonnenue pacuetHoro 3aaanust [7] ctp. 7-
56.

Onruka. KBanrosas u sjepHas
buzuka.

105,5

102,5

N3yyenue TeopeTHuecKoro Marepuaia

[3] ctp. 3-118, [5] cTp. 420-577.
[ToaroroBka K MPakTUYECKUM 3aHATUSIM [4]
ctp. 280-340.

IToaroroBka k 1a60paTOpHBIM pabOTaM.

DK3aMeH

11,5

2,5

DK3aMeH MPOBOJIUTCS B YCTHOH Popme 1o
OuseTaM COTJIaCHO MPOrpaMMe dK3aMeHa

Hmozo 3a 200

432

2,5

408,5




[Tpumeuanue: Jlexk — nexumu; [Ip — mpakTudeckue 3aHstust; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHbIE KOHCYJIBTAIIMM MO KYPCOBBIM IPOEK-
tam/pabotam; MKKII — unauBuayanbHble KOHCYJIBTAIUH 110 KYpCOBBIM IpoekTaM/paboram; [TA — npomexyrounas arrecrauus; CP — camocTosiTenbHas pa-
0oTa cTy/eHTa.




3.2 Kpartkoe conep:xxaHue pas3ieioB
1 kype
1. Quzuueckue ocHo8bl MEXAHUKU

[TpocTpancTBO M BpeMsi B HBIOTOHOBOM MexaHuke. MacmtaObl AJIUHBI U JUIMTEIHLHOCTH.
duznyeckue Mojenu. MarepuanpHas TOUKa, CHCTEMa MaTepUalbHBIX TOUYEK, aOCOIIOTHO TBEPIOE
teno. Kunematnueckoe onvcanue apuxeHus. CKOpocTh U yckopeHue. [IpsamonnHeiiHoe NBUKEHNE
TOUYKH. /[BHYKEHHE TOUYKM IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YINIOBOE yCKOopeHHe. CKOpOCTh U
YCKOpPEHHME IIPU KPUBOJMHENHOM JBUKEHUH TOUKHA. HopManbsHOeE U KacarenbHOe yckopeHus. CBs3b
MEXy JIMHEHHBIMH M YTJIOBBIMU XapaKTePUCTUKAMU IBUKEeHHs TOUKU. Kiaccudukamnms ABrKeHUs
Touku. OCHOBHas 3aJadya MEXaHUKHU. VHepuHMalbHBIE CUCTEMBI OTCYeTa. 3aKOHbI HBIOTOHA M MX
COBpPEMEHHAsl TPAKTOBKA. VMIMITylbCc MaTepHalbHOW TOYKM M CHUCTEMBI Touek. MmmynbcHas ¢opma
BTOpOro 3akoHa HproToHa. J[MHaAMMKa BpamaTelbHOTO ABUKEHHS TBEPAOTO Telia. YpaBHEHUE
MOMEHTOB CHJI OTHOCHUTENBHO OcH. MomeHT uHepuuu Ttena. Teopema Illrelinepa — I'rolirenca.
OCHOBHOH 33aKOH BpallaTEIbHOrO JBM)KEHHS TBEPJIOIO Teja. Y PaBHEHHUs JBUKEHUSI U PAaBHOBECHUS
TBepaoro tena. Pabora u mourHocTh. KuHeTnyeckas sHeprus u e€ CBsi3b ¢ pabOTON BHELIHHX U
BHyTpeHHUX cui. [lone wneHtpanpHbIX cui. KoHcepBaTHBHBIE M HEKOHCEPBAaTUBHBIEC CHIIBL.
[ToreHunanbHas >Heprus U €€ CBA3b C CUJIOW, NCUCTBYIOLICH HA CUCTEMY MAaTEPHUAIBHBIX TOYEK.
OO0mas xapakTepUCTUKAa 3aKOHOB COXpPAHEHHUs. 3aKOH COXPAaHEHHUS MUMITYJIbCAa. 3aKOH COXpPaHCHUS
MOMEHTa UMIIyJIbca. 3aKOH COXpaHEHUs MexaHuyeckod HsHepruu. CoynapeHus  Tel.
O6medu3ndeckuii 3aKk0H coxpaneHust YHeprur. OOIMe CBOWCTBA JKUIKOCTEH M Ta30B. Y paBHECHUS
PaBHOBECHS U IBUKEHUS )KUAKOCTU. MneanbHas v BA3Kas )KUAKOCTH. [ mapocTaTrka HECKUMAEMOMN
)kuakoctd. CranmoHapHOE JBWKEHUE WIeanbHOU kuakocTu. Koaddumment Bsskoctu. Dopmyna
Crokca. IIpeoOpazoBanust ['anuiess ' MeXaHWYEeCKUH NPUHLIMII OTHOCHTEIBHOCTH. IlocTynaTsl
CreNMaIbHONM  Teopun  OTHOCUTENbHOCTH. [IpeoOpazoBanusi  Jlopenma. CrenctBus U3
npeoOpazoBanuii JIopeHIa: COKpaimleHHue MABIDKYIIMXCS MacTaboB JIWHBI, 3aMEJICHUE
IBIKyIHXcss yacoB. CoOCTBEHHOE BpeMs. DJIEMEHTBHI PEISITUBUCTCKOW MuHaMUKH. CBOOOIHBIE
MEeXaHHYeCKue TapMoHUYeckue Konebanus. [uddepeHnnanbHoe ypaBHEHHE —KOJIEOaHHIA.
Ocnumnsatopbl. MasgTHUKW: MaTeMaTHYECKUM, (DU3UUYCCKUN, YNPYTruid, KPyTHIbHBIA. CloKeHHE
JBYX OJMHAKOBO HANpPAaBIECHHBIX FAPMOHUYECKHX KOJICOAHWI PaBHBIX W PAa3HBIX 4acTOT. bueHws.
CrnoxxeHue B3aUMHO TNEPHEHAMKYISPHBIX TapMOHMYECKUX KOJeOaHUN OJMHAKOBOM YacTOTHI.
@urypsl Jluccaxxy. CBoOOJHBIE MexaHMYecKHe 3aryxatomme kosebanus. JuddepenuunansHoe
ypaBHEHHE 3aryxaromnmx kojeOaHui. KoadduuueHnt 3zaryxanus, Jorapu@MUUECKuil IEKPEMEHT,
NOOpOTHOCTh. BbIHYyXIeHHBbIe KosebaHus ocuuwiuiAtopa. JuddepeHnuansHoe ypaBHEHHE
BBIHYKJICHHBIX KOJIeOaHW. AMIUTUTY1a U (Da3a BEIHYKJIEHHBIX KoJieOanuii. Pe3onaHc.

2. Moaexyaapuas chuzuxa u mepmoouHamuxkda

CTaTUCTUYECKU W TEPMOAMHAMHYECKHM METOAbl HCCciaeAoBaHUs BeniectBa OCHOBHBIE
NOHATUSL W ompeneneHuss Mojens uaeanbHoro raza. OCHOBHOE YpaBHEHHME WHJICATIbHOTO Tasa.
MouneKkynapHO-KMHETUYECKUM CMBICIT TEMIEPATYPbl. YpPAaBHEHUE COCTOSIHUS MJI€AaJbHOTO Trasa.
BuyTtpenHss sHeprus uaeanbHoro raza. Teopema o paBHOM paclpeieieHUH SHEPTUH 110 CTETICHIM
cBoOonbl, Pacmpenenenue wactuiy mo ckopocTsM. Pacmpenenenne MakcBemna. Ckopocta
TEIUIOBOTO NIBIDKEHUS MOJEKyN rasa. JlaBmeHue uueanpHOro rasza. bapomerpuueckas dopmya.
Pacnpenenenue bonbiimana. YpaBHeHUE COCTOSIHUS peajbHOro raza. Mzorepmel Ban-nep-Baanbca.
OcHoBHbIE TOHATUS TepMoguHaMUKu. [lepBoe Havyasio TepmMoauHaMuku. TermnoemMkocTs. @opMmyna
Maiiepa. [IpuMmeHeHue nepBoro Hayanaa TEPMOJMHAMUKK K H3omporieccaM. KpyroBble mpoIecChI.
Huxkn Kapuo u ero KIIJ. Ourpomus. Btopoe Hauano TtepmoauHaMuku. OOpaTumbie u
HeoOpaTuMble Tmpouecchl. TepMonWHaMuyecKkue TMOTEHIMAlbl W YCJIOBHUS  PaBHOBECHS.
OrnpezesieHre HSHTPONUM HEPABHOBECHOW CHCTEMBbl Yepe3 CTAaTUCTUYECKUNW BEC COCTOSHHS.
[Tpuntun Bo3pactanust >HTponuu. Teopema Hepucra. ®a3wer u ¢azoBbie mpeBpamieHus. Y CIOBUS
paBHoBecusi (a3. DazoBble auarpamMmbl. Da3oBble Mepexonxbl MEPBOro pojaa. YpaBHEHHE
Knamneiipona — Knay3uyca. MetactabuiibHble cocTOsiHHS. TpoitHas Touka. Da3oBble MEPEXObI
BTOPOTO poa. YpaBHeHUs: DpeHdecta. OCHOBHBIC MOHATHUS U ONpeAeeHus] (U3NIeCKOi KUHETUKU



(paBHOBECHBIE M HEPABHOBECHBIC IPOIECCHI, BpEMs pelaKcaluu, JJIUHAa CBOOOJHOro mpoodera,
YUCJIO CTOJKHOBEHHH MOJIEKYIT). TermonpoBoaHOCTh ra3a. 3akoH dypre. [Auddysus. 3akon duka.
Buyrpennee tpenue. 3akoH HeroToHa.

3. Dnekmpomaznemusm

OnexTpuyeckoe moje B BeulecTBe. [IpOBOJHUKM M AUAIEKTPUKU. THIIBI TUAIEKTPUKOB.
[Tonspuzanus. CTOpOHHWE W CBA3aHHBIE 3apsabl. MOMEHT CHUJ, JACHCTBYIONIMHA Ha JUIOIL B
NIEKTpUYECKOM Tojie. DHeprus aunons B noiae. IlomspuzoBaHHOCTh. OCHOBHBIE ypaBHEHUS
3JIEKTPOCTATHKU JMDJIEKTPUKOB. OJIEKTPUYECKOE CMEIIEHUE. YCIOBHS Ha TpPAHMIE [JBYX
JUDJIEKTPUKOB. [IpOBOAHUKH B 3JEKTPUYECKOM IIOJIE. SIBIIEHHE DIIEKTPOCTATUYECKOM WHIYKIUU.
HampskeHHOCTh TOJISI Ha TpaHULE MPOBOJHHMK — BaKyyM. OJEKTPUYECKOE IIOJIE B IOJIOCTH.
DnekTpocTaTHUecKas 3alluTa. JJIeKTpuueckas eMKocTb. KoHneHcaTop. EMKOCTh KOHAEHCATOPOB
pa3IU4HON KOHGUTYpallUU. DHEPTUs CUCTEMBI 3apsJI0B, YEAMHEHHOTO TPOBOAHHKA, KOHIEHCATOPA.
OHeprus IeKTpu4ecKoro nojs. [IIoTHOCT FHEprun. DAEKTPUUECKUN TOK, €70 XapaKTEPUCTUKHU U
YCJIOBHSI CYIIECTBOBaHUS. 3aKOHBI IOCTOSIHHOTO ToOKa (3akoHbl Owma, J[[xoymns — Jlennma B
UHTErpalbHON U nudepenmansHol Gopmax). Pa3BeTBieHHbIe nekTpuyeckue nenu. IlpaBuia
Kupxroda. Dnektpuueckuii TOk B BakyyMe. Bua anexTpoHHON 3Muccuu. TepMOlIeKTpOHHAS
IMHCCHUS. DJIEKTPOBAKYyMHbIE MPUOOPHI: 3JEKTPOHHbIE JaMmbl. JIMoq W TpHOA. DIEKTPOHHO-
nydeBasi TpyOka. Ilpunnun pabotsl ocumiiorpada. BeimpsMUTEnbHBIE U YCUIIUTENbHBIE CXEMBI.
DnekTpudeckuid TOK B rasax. lIpolecchl MOHM3aMM W PEKOMOMHALMHU. DJIEKTPOIPOBOJHOCTH
razoB, Teopusa TayHceHna. [loHATHE O BBICOKOTEMIIEPATYPHOM M HU3KOTEMIIEPATYpPHOU IIa3Me.
UckpoBoil paspsan. Monnus. Tnetomuit paspsa. KoponHbl paspsna. OnekTpudueckas Ayra.
Kiaccnueckast  3JIEKTPOHHAsE  TEOpUs  DJIEKTPONPOBOJHOCTH  MeTauioB.  OrpaHU4eHHOCTH
KJIACCUYECKOU TEOPUH. IlonsTne 0 CBEPXIIPOBOAUMOCTH. BeicokoTeMmiepaTypHas
CBEPXIIPOBOJIUMOCTh. DJEKTPUYECKHI TOK B JJIEKTposHuTax. 3akoHbl @Dapanes. Ilpaktuyeckoe
UCTIOJIb30BAaHUE AIIEKTPUUYECKOT'O TOKA B JEKTPOJIUTAX U CBA3AHHBIX ¢ HUM 3¢ (PeKkToB. MarHuTHOE
MOJIE M €r0 XapaKTEPUCTUKU. BEKTOp MarHuTHOM MHAYKIMU. MarauTHbeii oTok. Teopema [aycca
U TeopeMa O LUPKYJISAUN BEKTOpa MarHUTHON MHAYKUuU. 3akoH buo — Casapa — Jlamuiaca u ero
MpUMEHEHUE K pacuyeraM MarHUTHBIX moJed. [lome mpsimoro Ttoka. Ilonme kpyroBoro ToOKa.
[IpuMeHeHne TeopemMbl O HMUPKYJIALUH BEKTOPAa MATHUTHOM MHIAYKIUU JJI1 pacdera Iojsl mpsiMoro
TOKa, coJieHouzaa. 3akoH Amrmepa. B3zaummopeiicTBue mapauielibHbIX TOKOB. KOHTyp ¢ TOKOM B
MarHUTHOM ToJie. MAarHuTHBIH W MEXaHWYECKUM MOMEHTBL. DHEprus KOHTypa C TOKOM B
MarHuTHoM Tosie. PaboTa mepemernieHns KOHTypa ¢ TOKOM B MarHUTHOM mone. Cuna Jlopenna.
Monekynspubie Toku. HamarHuueHHOCTh. MarHuTHblE MOMEHTBI aTOMOB U MOJIEKYJI.
HanpsixeHHOCTh MAarHUTHOTO 1oJis1. OCHOBHBIE YPaBHEHUSI MATHUTOCTATUKH B BELIECTBE. Y CIIOBUSA
Ha TpaHUIE [JIBYX MAarHeTUKOB. OJIEMEHTHl TEOpPUHM JUaMarHeTU3Ma, M[apaMarHeTusMa u
dbeppomarnetusma. Krnaccudukamus wmarnetukoB. OmbiTel @Dapanes. 3akon Dapages mis
anekTpoMarHuTHOM  muAykuuu. [lpaBuno Jlennma. KoadduuumeHt B3auMHONW — MHIYKIHH.
Camounnnykuusi. THOYKTUBHOCTh JJIMHHOTO COJICHOWJA. Y CTAHOBJIEHUE W HCUE3HOBEHHE TOKA B
LEeMd C WHAYKTUBHOCTHbIO. MaruuTHasi sHeprusi Toka. [[IOTHOCTh SHEPrMM MarHUTHOTO MOJs.
@apaneeBckass M MAaKCBEJJIOBCKAas TPAKTOBKA SBJIICHMS JJIEKTPOMAarHUTHOM MHAYKIUU. Tok
cmemenns. Cucrema ypaBHeHHM MakcBenia B MHTerpaipHOW U auddepeHnuansHoi (hopmax.
DHeprusi U MoTok sHeprun. Bexkrop YMoBa — [loiintunra. KonebarensHblii KoHTYp. CBOOOHBIE H
BBIHY)KJICHHbIe Koniebanus. [liockue sneKTpoMarHuTHEIE BOJIHBI. DHEPrus BOJIHBI. Bekrop YMmoBa-
[TotinTrHra. Crosiune BOJIHBL. [lepeMeHHBbI TOK. MOUIHOCTb, BbIJENsAE€Masi B LIENU MEPEMEHHOTO
Toka. CkopocTh BoJH. [1Ikana 31eKTpoOMarHUTHBIX BOJIH.

4. Onmuxa. Keanmosas u si0epuas cusuka.

Wntepdepenus cBera Pacuer HHTEpPEpEeHIMOHHONH KapTUHBI OT JBYX KOTEPEHTHBIX
UCTOYHUKOB. BpemeHHas M NpOCTpaHCTBEHHas KOrepeHTHOCTb. MHrepdepomerpsl. I[lpuHumn
I'oiirenca - @penens. 3oupl Openens. Audpakmus OpeHens oT Kpyrjioro OTBEpCTHs M dKpaHa.
Hudpakmus dpayarodepa Ha menu u nudpaknuonHon pemerke. ['omorpadwus. Pazpemraromias
cnocobHocTh TpubopoB. [ucnepcus. HopmanbHass u aHomanbHas mucnepcuu. llornomieHue



AJIEKTPOMAarHUTHBIX BOJH. 3akoH byrepa. Ilonspusanus cBera npu OTpak€HUU U NPEIOMIIEHUH Ha
rpaHulle pas3fena IBYX AUAJIEKTPUUECKUX cpell. 3akoH bproctepa m 3akoH Mamtoca. [[BoitHoe
naydenpenomieHue. MckyccTBeHHas onTHYecKasi aHM30Tponusl. TeraoBoe paBHOBECHOE M3IyUYEHHE.
3aKOHBI TEIUIOBOIO M3JIY4YEHHUs] YEPHOro Tela. JJEeMEHTapHas KBaHTOBAas TEOPHS W3IIyYEHHS.
®oto3¢dexT. 3aKOHBI U KBAHTOBAsA TEOpUs BHEIIHETO (oTodddexra. DHeprust 1 UMITYIbC POTOHA.
Oddexr Kommnrona. KopmyckynsipHO-BOJIHOBas JBONCTBEHHOCTh CBOWCTB cBeTa. OOOCHOBaHME
uaeu kBaHtoBaHusa: OneiTel @panka u ['epua, oneitel lltepna u I'epnaxa. IlpaBuno yacror bopa.
Jluneiiuateie cnekTpbl aromoB. ['mmote3a me bpoitmsa. dudpakuus 37I€KTPOHOB W HEHTPOHOB.
CooTHOIIEHN HEONpENeIeHHOCTEH. BoOJHOBBIE CBOWMCTBA MMKPOYAcTULl W  COOTHOILEHUS
HeompeaeneHHocTel. 3alaHne COCTOSHUS MUKPOYACTHIL: BOJIHOBAsI (PYHKIMS U €€ CTaTUCTHUYECKUN
cmblca. Cyneprno3unus COCTOSIHUM B KBaHTOBOW TE€OpHUU. AMIIIUTYJAa BEPOSTHOCTEH. BpemenHoe
ypaBHeHue lllpénunrepa. CranuonapHoe ypaBHenuwe lllpenuHrepa, cTanMoOHapHBIE COCTOSHUSL.
Yactuma B OAHOMEpPHOW NPAMOYToybHOHM siMe. IIpoxoskieHune 4acTHIbl MOA U Haja OapbepoM.
Tynnenbabid  3¢dexr. ['apmonumveckuid  ocmwuiaTop. BomopomomomoOHble  aTOMBI, HX
sHepreTuueckue ypoBHU. CrekTpsl aToMoB. (CTaTHCTHYECKOE ONMCAHUE KBAHTOBOM CHCTEMBI.
[TpuHIMI HEPa3TUMUMMOCTH TOXKIECTBEHHBIX 4acTull. CHUMMETpHUS BOJHOBOM (YHKIIMM MHOTHX
OJIMHAKOBBIX YacTull. KBaHTOBBIE uicanbHble raspl: pacupeneneHue boze m ®epmu. IlpunHnun
[Taymu. Ilepuoamueckas cucrema snemeHntoB JI. M. Menneneesa. [lpuHiium paGoThl KBaHTOBOTO
reHepatopa. TBephnoTenpHble U rasopaspsanble  jgasepbl. CTpoeHHE  aTOMHBIX  sIZEp.
DeHOMEHOJIOTUYECKHUE MOJIEIH sijipa: KamesabHas, oOojouevHas. PannoakTuBHbIE NpeBpalleHus
aTOMHBIX sAnep. SnepHble peakiuu. MexaHu3M sICpHBIX peakuui. Peaknus snepHOro JeieHus.
[lennas peakius neneHus. TepmosnepHbie peakiuu. [Ipo0diaema ncTouHnKOB YHEpTrUn. BemecTBo u
none. DyHaaMeHTalbHble B3auMojaeHcTBHs. CHIBHOE, DIEKTPOMAarHUTHOe, ciaboe U
rPABUTALMOHHOE B3aMMOJICHCTBHUS OJIEMEHTAPHBIE YacTHIlbl. B3auMmornpeBpamieHuss 4YacTull.
Ksapku.

3.3. TeMbI NpaKTHYECKUX 3aAHATHH

1 kype
1. Pabora. Mexanuueckas sHeprusl. 3aKOHBI COXpaHeHHs — 1 4.
2. OCHOBHOE YypaBHEHHE UJECATBbHOIO Ta3a. YPaBHEHHE COCTOSIHHUS WJEaJbHOrO Tas3a.
BuyTtpennss sueprus uaeaibHoro raza — 1 u.
3. Pacuer snektpuueckux nojieu — 1 u.

4. Untepdepennus u audpaxius ceera — 1 u.

3.4. Tembl J1a00paTOpPHBIX PadoT (110 HHAMBHUAYAJTbHBIM Ipadgukam)
1 kype

1. JTaboparopHas pabota Nel — 2 .

2. JJabopaTtopHnas pabota No2 — 2 4.

Tembl J1a00opaTOpPHBIX padoT:

Pa6ota Ne 2. M3ydeHne 3aKOHOB COXpaHEHHUS MPU COYJTAPEHUH JABYX IIapOB

Pabora Ne 3. M3ydyeHue TpeHHs KaueHHs U 3aTyXaIOMUX KoleOaHui MasTHUKA

PaGota Ne 4. M3ydenue nBrkeHUs MasiTHHKa MakcBesia

Pabora Ne 10. Onpenenenne kodpduureHTa BHYTPEHHETO TPEHUS >KUAKOCTH IO METONY
Crokca

Pabora Ne 12. Onpenenenue yaeabHON TEIUIOTHI KPUCTAUIM3ALUN M W3MEHEHHS SHTPOIHUH
IPU OXJIAXKIEHUH 0JIOBA

Pabora Ne 21. UccnemoBanue dIEKTPUUYECKUX TMOJNIEW HA AJICKTPONPOBOAsIIEH Oymare
METO/IOM 30HJa

Pabora Ne 22. OnpeneneHre €MKOCTH KOHAECHCATOpPAa METOAOM IEPHOAMYECKON 3apsakd H
pas3psIku

Pabora Ne 27. 3yuenue siBJIeHUs TUCTEpe3nca peppoMarHeTUKOB



Pabora Ne33. Mzydenue nonsspu3oBaHHOTO CBETa
Pa6ota Ne36. M3yuenne nudpakimu Opaynrodepa Ha e 1 Ha IBYX MIETIAX
Pabora Ne37. Uzyuenue snenus BHeHero ¢porodddexra

3.5.PT'P
PacuetHoe 3aganne yueOHBIM IIJIAHOM HE MPEIyCMOTPEHO

3.7. TeMbl KypcOBBIX IPOEKTOB UJIH KYPCOBBIX padoT
KypcoBoii mpoekT (kypcoBas paboTa) yueOHBIM IJIAHOM HE IPEIYCMOTpPEH.



3.8. CooTBeTcTBHE Pa3/1€J10B JUCHHUIUIMHBI U (JOPMHUPYEMBIX B HUX KOMIIETEHIM

Homep 1 HanmMeHOBaHHE pe3yIbTaTOB 00pa3o-

Nnnexc xomrre-

Howmep paznena THCIATIIIHHBL

DopMBbI KOHTPOJIA

BaHUs 110 JUCLUIUIMHE TEHINH | 2 3 | 5
3HaTh:
Tect «MexaHuka»
¢u3nvecKre OCHOBBI MEXaHUKH, TEPMOIH-
N Tect «MonekynspHas GU3MKa U TEPMOIU-
HaMUKH, MOJIEKYJIIPHOM (PU3UKH, DTIEKTPO- OIIK-2.5 X X
HaMHKa»
JUHAMUKU
Tect «91EKTPUUYECTBO U MATHETU3M»
M3MYECKUE OCHOBBI ONITUKN U KBAaHTOBOU
¢ OIIK-2.6 Tect «OnTHKa U KBaHTOBAasA (hPU3HUKA»
bu3ukn
Ymerb:
aHAJM3UPOBATh PE3yIbTAThl HAOIIOACHUHN U
P pesy A OIIK-2.5 Brimonnenue u oT4eTsl 1a00paTOPHBIX
SKCIIEPUMEHTOB C IIPUMEHEHUEM OCHOBHBIX X X
3aKOHOB U IPUHIMIIOB (PH3UKU OIK-2.6 pagor
pelaTh OCHOBHBIE THITBI 3a]1a4 MO OMuUca- KoHnTtponbhas padora «Mexanuka. Moe-
HUIO (U3UYECKUX ABJICHUN; yMeTh 00Opada- OIIK-2.5 % % KyJsipHas (U3HKa»
TBIBATh PE3YIbTAThl (PHU3NUECKOTO IKCIIC- OIIK-2.6 KontponbHas paboTa «DJIEKTpHIECTBO U
pUMEHTA MarHeTu3m»




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OIIEHOYHBIE MATEPHA-
Jibl JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOMU AT-
TECTAIIMH ITO JUCIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 U CHMILJIMHE:

1 xype
— TECTUPOBAHHUE:!

1. Tect «Mexanuka»
2. Tect «MonekynsipHas (U3UKa U TEPMOJTMHAMHUKA)
3. Tect «DNEKTPUUYECTBO U MAarHETU3M»
4. Tect «OnTrka 1 KBaHTOBas (PU3HUKa
— KOHTPOJIbHBIE PA0OTHI:
1. KontponbHas pabota «Mexanuka. MonekynsapHas Gpu3nukay
2. KonrtposbHas pabota « DJIEKTPUUIECTBO U MAarHETHU3M»
— oT4eT JabopaTOpHBIX padoT

banibHO-peUTHHTOBAs CTPYKTYpa AUCUUILUIMHBI SIBISETCS PUIOKEHUEM A.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH AUCHUIJINHBI):

1 xype
DK3aMeH.

OreHka onpesensercs B COOTBETCTBUU ¢ [lomoxkeHnemM o 0aTbHO-PEUTHHTOBOW CUCTEME IS
crynentoB ¢unuaia HUY «MBOU» B r. BOIKCKOM MO COBOKYITHOCTH PE3yJIbTaTOB TEKYIIETO KOH-
TPOJIs YCIIEBAEMOCTHU U HK3aMEHALMOHHON COCTaBIIAIOLICH.

B npunoxenue k IUIIoMy BBIHOCUTCA OLIEHKA 3a 1 Kypc.

Ipumeuyanue: OleHOYHBICE MaTEpHANbl MO TUCIUILUIMHE MPHUBEACHB B (OHIE OIECHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOIUYECKOE U HWH®OPMAIMOHHOE OBECIHEYEHHUE
JANCHUITINHBI

5.1. IleyaTHbIe M JJTEKTPOHHbIE U3TAHUSA:

1. KynskoB, B. I'. Kypc ¢usuku mast sHepreTukoB. MexaHuka U MoOJeKyJspHas (uU3MKa :
yuae0. mocodue / B. I'. KynbkoB. — Bomxckuii: ®unuan "MOU (TY)" B 1. Bomxkckom, 2008. — 94 c.

2. Kynekos, B. I'. Kypc ¢usuku ams sHepreTukoB. OCHOBBI 3JIEKTPOJAMHAMHKH: y4el. moco-
oue / B. I'. KynpkoB. — Bomkckuit: @unnan TOYBIIO "MDU (TY)" B r. Bomxkckom, 2010. — 97 c.

3. Kynskos, B. I'. Kypc ¢usuku ans snepretuxoB. OnTHKa, KBaHTOBAsA U siiepHas (QU3HKA :
yuae0. mocobue / B. I'. Kynbkos, C. O. 3y6oBud. — Bomxkckuii: @umman MOU B 1. Bommkckom, 2011.
-121c.

4. CoopHuk 3ama4 mo obmieit pusuke / 3. b. AGpaxesud [u np.]; mox pexn. B. M. benokomnbi-
ToBa. — M.: I3p-Bo MDMU, 1997. — 373 c.

5. Hetnad, A. A. Kypc ¢usuku: yued. mocodue mist BTy30B / A. A. lletnad, b. M. SIBopckwii.
- M.: Bricmas mkoita, 2000, 2001, 2002. — 718 c.

6. Kyneskos, B. I'., Mensnukos, B. I1., Kynemmuna, C. B. Mexanuka. MonekymnspHas ¢Gpu3uka :
yue0. mocobue K BhIOMHEHUI0 cemectpoBoro 3ananus / B. I'. Kynekos, B. I1. Menbnaukos, C. B.
Kynemmna. — Bomkckuii: @unuan "MOU (TY)" B r. Bomkckom, 2008. — 64 c.

7. DNEKTPUUECTBO M MAarHeTU3M: y4el. mocodue Mo BBINOJHEHHIO CeMecTpoBOil paboTsl / B.
I'. KynbkoB [u ap.]. — Bomkckuit: BO MOH, 2005. — 56 c.



8. MenbHukoB, B. I1. M3ydyeHne TpeHHs KaueHUs U 3aTYXaIOLUX KojeOaHUil MasTHHUKA : Me-
TOJ. yKa3. K BBIMOJHEHHIO J1a0. paboThl Ne 3 mo kypcy "®dusuka" / B. I1. Menpaukos, C. B. Kyne-
muHa. — Boipkckuit: @unnan MOU B r. BoimmkckoMm, 2012. — 7 c.

9. Kynemmna, C. B. H3yuenue konedanuii PU3NIECKOTO U MATEMATUYECKOTO MAsSTHHKOB :
METO/. YKa3. K BBINOJHEHUIO Ja0. pabotsl Ne 6 mo kypcy ®usuka / C. B. Kynemmna, B. T1. Menb-
HUKOB. — Bomkckuii: @umuan T'OYBIIO MOU (TVY) B 1. Bomxckom, 2006. — 9 c.

10. Kynemmna, C. B. M3yyeHne nMHaMUKHM IOCTYNAaTEIbHOTO U BPALIATEIBHOTO JIBUYKEHUS
Ha MamuHe ATBYy/A : METOJ. YKa3. K BBIMOJIHEHUIO J1a0d. paboTel Ne 1 mo kypcy @uszuka / C. B. Ky-
nemuHa, B. B. ManonkoB. — Bomkckuit: ®unnan MBOMU B r. Bomkckom, 2012, — 7 c.

11. Kynemmna, C. B. Onpenenenue ko3¢ duimerTa BI3KOCTH KUIKOCTH 1Mo Metoxy CTokcea :
METOA. YKa3. K BBIIOJHEHHIO 1a0. padotel Ne 10 mo kypcy "®uszuka" / C. B. Kynemuna, B. B.
KynbkoBa. — Bomxckuii: ®unnan MOU B 1. Boimkekom, 2014. — 11 c.

12. Kynpkos, B. I'. M3yueHue npouecca KpucTauIM3alMM OJ0Ba: METOJ. YKa3. K BBIIIOJIHE-
HUtO 71a6. pabotel Ne 12 mo kypcey / B. I'. Kynbkos, B. I1. Mensaukos, C. B. Kynemmna. — Bomxk-
ckuii: @uymman MOU B r. Bomxkckom, 2013. - 11 c.

13. Kynemmuna, C. B. 3MepeHne yaenbHON TEIIOEMKOCTH BO3/1yXa MPU MOCTOSSHHOM JaBJie-
HUM: METOJ. YKa3. K BBIMOJHEHUIO J1ab. pabotel Ne 7 mo kypcy ®Puszuka / C. B. Kynemuna, B. B.
KynbkoBa. — Bomxckuii: ®uiman @I'bOY BO HMY MSU B r. Bomkckom, 2015. — 10 c.

14. Kynemmna, C. B. Onpenenenune kodpuIMeHTa BHYTPEHHETO TPEHUS U CPEeIHEH JUIMHBI
CBOOOJIHOTO MpoOera MOJIEKYJI BO3/lyXa: METO/A. YKa3aHWs K BBIMOJHEHUIO 1ab. padotel Ne 11 1o
kypey "®usuka" / C. B. Kynemmna, 10. B. BacunseBa. — Bomkckuit: @wman MOU B r. Bomk-
ckomMm, 2014. — 8 c.

15. be6sikoB, A. H. U3yuenue siBineHus BHemHero (gotosd¢exra: METoA. yKas. K BBIIOIHE-
HUo 11a0. paboTel Ne 7/ A. H. be6sikos, B. I1. MenbsaukoB. — Bomkckuii: BO M3U, 2002. — 10 c.

16. Kynemmna, C. B. ®usnueckuii sxcnepument. Cratuctuyeckas o0paboTKa pe3yabTaToB
AKCTIIEPUMEHTA: METOJIMUECKHUE YKa3aHUs 1Mo o0paboTke MaHHBIX JlabopaTtopHbx padoT / C. B. Ky-
nemnHa, FO. B. BacunbeBa. — Bomkckuii: ®unuan MOU (TY) B r. Bommkekowm, 2011. — 16 c.

17. Kynemuna, C. B. Texuanueckue uamepenusi. OnpeneseHue mioTHOCTA BEIIECTBA | METO/.
yKa3. K BBIIIOJHEHHIO pacueTHO-IpakTuieckoro 3afganus no ¢usuke / C. B. Kynemmna, A. 1O. Jle-
nunuHa. — Bomxkckuii: Gunmuan 'OY BITO MOU (TVY) B 1. Bomxkckom, 2010. — 9 c.

18. Casennes, . B. Kypc oOmieii ¢pusuku: yuebnoe nocodue B 3 tomax / M. B. CaBenbes. —
14-e u3g., crep. — Cankr-IlerepOypr: Jlansp, [0. r.]. — Tom 1: Mexanuka. MonexynspHas ¢pu3uka —
2018. — 436 c. — Tekct: anexTpoHHBIH / JlaHb: 3neKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/98245. — Pexxum noctyna: Ajist aBTOPHU3. MOIB30BaTEICH.

19. Casennes, 1. B. Kypc oOmieii ¢pusuku: yuebnoe nocodue: B 3 tomax / . B. CaBenbes. —
Cankrt-Ilerepoypr: Jlansp, [06. r.]. — Tom 2: DnekTpudecTtBo U MarHeTu3M. Bomubl. OnTuka: Yueo-
Hoe nocobue — 2018. — 500 c. — Tekct: 3nekTpoHHbIi // JIaHb 371€KTPOHHO-OMOINOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/98246. — Pexxum noctyma: st aBTOpU3. TOJIB30BATEIICH.

20. Casennbes, U. B. Kypc ¢usuku: yuebnoe nocobue: B 3 tomax / . B. CaBenbes. — 6-¢ u3.,
crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Tom 3: KBanTtoBas ontuka. ATomHas ¢usnka. Ousnka
TBeporo Tena. GU3uKa aTOMHOTO S7pa U AJIEMEHTapHBIX YacTull: YuebHoe nocodue — 2018. — 308
c. Tekcr: onextponHsni//  JlaHb:  smekTpoHHO-OMOnMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/98247. — Pexxum foctyma: st aBTOPH3. MOIH30BATEINEH.

5.2. J/IuneH3noHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe o0eceyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKIKWYasA npodeccuoHalbHble 0a3bl JaHHBIX U1 UHGOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI:
YuuBepcurerckas nadopmarmonHas cuctema «POCCHUA» https://uisrussia.msu.ru
CrpaBouHo-nipaBoBasi cucreMa «KoHcynbranT+» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cuctema «I['apanT» http:// www.garant.ru




baza nanueix Web of Science https://apps.weboftknowledge.com/

baza mannabIX Scopus https://www.scopus.com

[opTan oTkpsITEIX NaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza OTKpHITBIX JaHHBIX MUHHCTEpPCTBA Tpylda M COUMAIbHOM  3amuThl PO®
https://rosmintrud.ru/opendata

baza nanneix Hayunoii anextponnoit 6uomuorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccHoHaTbHBIX CTaHIaPTOB MUHHUCTEPCTBA TPY/la U COLUATHHON 3alUTHI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3wl nanabpIXx MuHUCTEPCTBA SKOHOMHYECKOTO pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThix manHbix Pochuramonuropunra http://www.fedsfm.ru/opendata

OnekTponHas 6a3a nanHbix «M3narenscTBo Jlausy https://e.lanbook.com

®denepanbHas TocynapcTBeHHas WHQpOpMalMoHHas cucteMa «HamuoHanbHAst 3JIEKTpOHHAS
oubmoTeka» https://H30.pd

HanuonansHelii nopTain oniaitH o0ydenus: «OTKpbITOoe 0OpazoBanue» https://openedu.ru

DnektponHas 6a3a nanHbix "Polpred.com O630p CMU" https:// www.polpred.com

Odunuanpablii caiit degepanbHOTO areHTCTBA M0 TEXHUYECKOMY PETYIUPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnexTponHas 6ubimoreka MOU https:/ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

Jlist oGecriedeHrs OCBOCHUS TUCIUILTMHBI HEOOXOAMMO HaTu4ue y4eOHOH ayTuTopuu, CHAO-
JKEHHOW MYJbTUMEIUMHBIMUA CPEACTBAMU ISl MPEACTaBiIeHUs npe3eHtanunii. Heooxomumoe mpo-
rpamMmmHOe obecrieuenue: maketr Microsoft Office.

JlaGopaTopHbIe 3aHATHS TPOBOSTCS B ayAUTOPHUH, 00OPYIOBAHHOW: YCTaHOBKOH «l3yueHune
YIPYTroro ¥ HEYIpyroro yaapa ImapoB», ycTaHoBKoH «MasTHUK MakcBennay, yctaHoBKkoi «Orpe-
nenenre kod(hduirenTa BHyTPEHHEr0 TPEHUs )KUIKOCTH 1o MeTtoay CTokcay, ycTaHoBKoM «Ompe-
JIEJIEHNE YAEIbHOW TEIUIOTHl KPUCTAIIM3AalUU U U3MEHEHMS DHTPONMHU NPU OXJIAXKIECHUHU OJIOBAY,
71a00paTOPHBIM CTEHAOM «IJIEKTPUUYECTBO M MarHeTU3M», yCTaHOBKoOW «M3ydeHue mosspu3oBaH-
HOTO CBETa», ycTaHoBKOU «M3yuenue nudppakunn @payHrodepa Ha MIeTd U Ha ABYX MIETISX).



IIpunioxenune A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JIJUCHOUTLIAHBI

dusuka

(Ha3BaHME MCLUIIIAHBI)

1 kype
IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJIS yCIIeBAEMOCTH N0 THCIUIIHHE!

KM-1 Tect «MexaHuka»

KM-2  Tect « MonekynspHas pu3nka U TepMOJUHAMUKA

KM-3 OTtyeT mabopaTOPHBIX padOT

KM-4  KonrponbHas padora «Mexanunka. MonexkyssipHas GU3uKa»
KM-5 Tect «DJIEKTPUUYECTBO U MAarHETU3M»

KM-6  Tect «Ontuka u KBaHTOBasi PU3NKa»

KM-7  Ortuet mabopatopHbIX paboT

KM-8  KontponbHas paboTa «JIEKTPUUIECTBO U MArHETU3M»

Buja npoMexyTOYHOM aTTeCTAlMU — DK3aMEH.

TpynoeMkocTh iucuUIIMHEBL = 12 3.€.

Ho- Pasnen quciuuimab Nu- |KM-1 KM-2 KM-3 KM-4 KM-5 KM-6 KM-7 KM-8 9K3aMeH

Mep JIeKC

pas- KM:

JAeia

1 dusnyeckre 0OCHOBEI Me- + + +
XaHUKHU

2 MonekymsipHas Gu3rKa u + + +
TEPMOIMHAMUKA
OIIeKTPOMAarHeTH3M + + + +
Ontuka. KBanToBas u + + +
snepHas pusuka.
MuHuManbHEIN Oamt3a | 1 1 6 12 1 1 6 12 20
KM
MakcumanbHbIN Oyt 3a | 2 2 9 17 2 2 9 17 40
KM




