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1. HEJH OCBOEHUS JUCHHIIIMHBI

Uensimu  ocsocnns  jwcnmmmasl  «Busuxay  asisercs  obecrnedenue  Gyayiero
cnennanueTa HayyHoH (uswdeckoll Gazoff, Ha xoTopoHl B BHICIIEH TexHWMecKol 1mKone
CTpOMTCA OOMIEHHKEHEPHAS H Cliennalbias noiroTtoska. [locrenosarensroe mayvenne dusuin
BEIPADATHIBACT  CIICHM(QUYECKHI  METOL  MBIUICHUA,  (HINIECKYIO  WHTYHIMIO, KOTOPEIE
OKA3RIBAIOTCHA BECBMA TUIOJIOTBOPHBIMH M B IAPYrHX HaykaX. CnelManucTsl, NOIYSHBITHE
WHpoKoe (pH3IHKO-MaTeMaTHyeckoe 00pa3oBaHne, MOTYT CAMOCTOATENRHO OCRAMBATE HOBbC
TEXHUHCCKHE HANPABICHHA, YenemHo paborate B HHUX, JIETKO NEPEXOIHTE OT PEIIEHHS OJHHX
JAMAY K JIPYTHM, MCKATh HCCTAHJAPTHBIE W HETPAANLIMOHHBIE TIYTH, YT0 OCOBCHHO BAKHO JUs
MpodeccHoraneHOi MOGHIILHOCTH CHELHATHCTOB B YCJIOBHIX YCKOPEHHOTO PA3BHTHA TEXHHUKH,

Japaum:

* TCOpeTHUeCKas MOArOTOBKA B 00JacTH (GHINKH, NO3BONAIONA OYAYIIHM HHKEHEPaM
OPHCHTHPOBATECH B NOTOKE HAYMHOH M TexHMueckol wHdopMaun u obecneunBaomas uM
BOSMOIKHOCTh HCIOIB30BAHHSA HOBBIX (DH3IHUECKHX TIPHHLMIOB B TeX 0BIACTsX, B KOTOPBIX OHM
CHENHAIHIHPYIOTCSE;

* (hOPMHPOBARHE HAYUHOIO MBIIICHNS, B YACTHOCTH TIPARHIBHOTO TOHUMAHMS TPAHUIL
MPUMCHHMOCTH  PasiiiaHbIX QUIMYECKUX TOHSTHH, 3aKOHOB, TCOPHIl W YMEHMH OUEHMBATE
CTCNCHL JIOCTOBCPHOCTH Pe3yNBTATOR, MOMYYEHHBIX € [MOMOLIBIO IKCITEPHMEHTAIBHBIX HITH
MaTeMaTHUYCCKHX METOI0B HCC/eI0BaHmA;

* BHIPABOTKA NPHEMOB W HABBIKOB PCIICHHH KOHKPETHBIX 3a/1a4 W3 pasHelX obnacteli
(PU3HKH, TOMOTAIOLINX CTYICHTAaM B AANbHCHIIEM PEIaTh HHKEHEPHBIE 3AT1a4H,

* O3HAKOMJICHHE CTYICHTOR ¢ COBPEMEHHOH HaywHOll anraparypoi n seipaboTka v HEX
HATATLHBIX HABBIKOB NPOBCICHHS SKCHEPUMEHTAIBHBIX HaYUHBIX HCCICIOBAHKE PasmHIHBIX
(pusiHeCKIX ABACHMIT H OLEHKH TI0TPELTHOCTEH HIMEpEHHNiT,

2. MECTO JHCHHILTHHBLI B CTPYKTYPE OITOIT BO

Jenunauna pusHka oTHOCHTER K Ga3oBol 4acTH HPOTPAMMEI,

JMCUHILIHHA  OMMPACTCS HA 3SHAHMS TIPEIMETOB OCHOBHOI 0DpasOBATENEHONR  [IPOrPAMMEL
cpennero (noaxroro) obuero ofpasosanus: GH3MKa M MATEMATHKA.

3. IJTAHHUPYEMBIE PEAYJIBTATBI ObYYEHUS 110
AUCLHHINIMHE «®U3NKA»

[nanupyemsbie pezyabrarel ofy4eHns N0 AMCHHNIMHE, COOTHECEHHBIC ¢ MIaHHPYEMBIMH
pesyieTaramu ocsoeHus OI10[]

[ Koxn opMupyeMelx | Yposcis ocsoeHus | [lnannpyemele peayibTaThl ofy4eHns no IHCLUHIIHHE,
KoMOeTeHni KOMOETEHIINNA XRPAaRTEPHIYIO LWIe Tk thopMuposans
_ KOMIIETEHLIHH (MOKA3ATeIH OCBOCHHA KOMIETEHUMY) |
OIIK-1 cnocobuocts | [Momuoe OCBOEHME 3namp:  KOPPEKTHBIE  TIOCTAHOBKH
NPe/ICTARNATE KOMTIETEHITHH KJIACCHYECKIX 3aiay,
AJIEKBATHYIO Ymeme: onpenenats obuine dopmer,
COBPEMEHHOMY JAKOHOMEPHOCTH, HCTIOTB30BATE
YPOBHIO IHAHUI WHCTPYMEHTANBHBIE  cpedcTa  (hH3mKm,
HAYTHYIO  KAPTHHY MOHATH NOCTABNCHHYIO 3a1a4y. IPAMOTHO
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MHPa H&  OCHOBe
IHAHHA OCHOBHBIX
NONOWEHHH, 3aKOHOB
H METO/IOR
€CTCCTBCHHBIX HAYK W
MaTeMaTHKH
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Baadems: wynnTypoll  MEIILICHHSH,
criocoOHOCTRIO K 0000IIEHTI0,  aHaTH3Y,
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u BRIOOPY nyTel €€ mocTHKEHMS,

OITK-2 BIAICHHE
Pusnko-
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anmnaparom,
HeOOXOMMMEIM - 11714
OTHCAHTA
MEXaTPOHHBIX H
POBOTOTEX HHHECKHX
CHCTEM

[Tonwoe

OCBOCHHE Inameo: (puanteckHe OCHOBEI,

KOMICTEHIWH OCHOBHBIE 3AKOHE! W 1TOHATHA li]HEHKi{,

¥mems:  wmamepate  uindeckne
BCeHYHHEL,  oDpabathiBaTh  pesyabTaThl
H3MEPCHHUH, CTPOnTE rpadmku, hopmuposars
PeIVARTAT, BOCHPUHHMATE HHPOPMAIIO K
AHATHY, CAMOCTOATEILHO YBHIIETE
CHEACTBHA CHOPMYTHPOBAHHOID PE3yILTATA,
JENATE BHIBOIRI,

Baaoems:  ocHoBHBIMM  TIpHEMaMuM
obpaborkn H MpeACcTaBIeHns
IKCTIEPHMEH TAIBHBIX JTAHHBIX.
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TpynoémkoeTs aueunmumuel coctasaser 8 sauérasix eunnil, 288 vaca
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Cojaepaanne JeKUHONHBIX AN THIE 10 JHCUHILIREE

Pasnen 1. Mexannka

Tema 1. KuHeMaTHEA DOCTYIATENLHOTO JIBHMEHHA

Beepenne. [lpenmer ¢usuxn. Metoasl du3nueckoro HeCnenoBaHMA: ONBIT, THIOTE3A,
IKCNnepuMenT, Teopus. Baxueiinue stansl uetopun dusuxn. Pons duismkn 8 passHTHH TEXHHUKK
H BIHSHHE TeXHHKH Ha passuTie (pusukd. Pone dmsukn B craHoBneHnH Humedepa, Ceate
(PH3HKH ¢ APYTHMH HayKaMHu. Ycrnexu coBpeMeHHOl (puInKH.

Hexotopeie cBecHna U3 MateMarHkn, Ponk MaTteMaTuku B H3y4eHHH Quiuku, OyHKIMH M HX
nponseoausie. Murerpuposanue. (0 cMuicie MpoH2BROAHON H HHTErpana B NPHIOKEHHH K
uanueckum  3anadam. DIEMEHTHL BEKTOPHON anrefpel: onpeleeHHe BEKTOpA, CIAOWCHHE
BEKTOPOB,  VMHOWeHMe  mextopos,  anddepenumposanne BEKTOPHEIX REJTHUIH,
Jluhpepenunanpuie ypasHenus. DIeMeHTapHbIE CBEIEHHS U3 TEOPHH BEPOSITHOCTH.
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Kunemarnka kax pasgen mexawnki. Mexadnuueckoe aswkenwe kak npocteifmas dopma
jewmenus matepud. Marepuanshias touka (vactuua). CHerema orcdera. MuepuHankHbie
cicremer  otedera.  Pagmyc-sexrtop.  [punuun  orwocnrensHoetw  lamunes,  Tpaekropus.
[MocTynarensHoe ABMMKEHHE TREPAOTO Tela.

Tema 2. Knnemarnka BpaimaTe/bHoro IBHKEHNS

Pagnyc kpusnasel tpaekropun. Jluneiinas ckopocts u nnneiiHoe yekopenue. TanreHIMansHoe
H HOpPMIbHOE YCKOpeHH#. UBS3b MEHULY JMHEHHBIMH M VIJIOBBIMH  KHHEMATHUCCKMMM
BETHHIHHAMH,

Tema 3. JluHaMuKa NOCTVIATENLHOTO JIBHACHHS

HAunamuka kak pasjen mexanuiu. [Tepsriii 3akon HelOTOHA 1 NORATHE HHEPUMATLEHON CHCTEMBI
otederd. Bropoit sakod HeIOTOHa W NOHSATHE CHIBI, MACChl M HMITYIRCA, Y paBHEHHE IBHKEHNHS,
Tpernit 3akon Heiorona w npesenst ero npumennmocti, HenHepimanbibie CHOTEMB! 0TeMeTa,
ABGCOMOTHBIE # OTHOCHTENbHEIE CKOPOCTE U yekopenne, Cunkl naepunn, Llentpobexnas cua.
Cuna Kopromica, Crerema Marepmansheix todek. Llentp urepumn (ewrp mace). Teopema o
JABHKEHHH LEHTPA HHEPIINH,

Tema 4, JlunaMuka BpamaTensHOro JBHIKEHNs

lousTie abeomornoro Theproro reta, MoMeHT chiibl, MoMeHT nmmynea. MoMeHT HHepIHY,
Teopema [lreitnepa. VpapHenne MOMEHTOB (CBS3L MOMEHTA MMITYIIBCA C MOMEHTOM CHIILD),
YpasHeHHe BPAIIATENLHOTO JIBIGKEHHS TBEPAOIO Tend OTHOCHTENRHO HENOABHAHON OCH.
Kineruueckas sneprus spatnaomerocs Thepiroro tena. [npockonuueckuit sdbext. Crobomue
OCH.

Tema 5. 3akousl coxpanenus

3HatueHHe M COMEPHAHME IAKOHOB COXPAHCHHA B MEXaHMKE. 3aKOH COXpAHeHHs MMITYIbea.
OIHOPOAHOCTE MPOCTPAHCTRA, PeakTHBHOE JBHKEHNE. 3aKOH COXPAHEHH MOMEHTA HMITY/Ihea,
Msorponus npocrpascrea, PaGota, smeprus, Mommocers. CBS3h MEXIY NOTEHUHATHHOM
sHepruei u cunolt. Howstie cunosoro nons. KoHcepsarHBHBIE W HEKOHCEPRATHBHBIC CHITEL
3aKOH COXPAHEHMA OJHEPrHM B MeXanuke, OJHOPOIHOCTE BPEMEHH. Koucepparusnas n
JIHCCHTIATHBHAS CHCTEMEL.

Tema 6. DIEMCHTEI MEXAHIUKH HKHAKOCTEH 1 Ta308

Obume  csolictsa kuikoctell w rasos. Ypasuewwe gmimkenus B (hopme Sitnepa. Tlone
CKOPOCTEH, JinHun 1 TPyOKy ToKa, Ypasuenue HepaspuisrocTs, Ypasuenne bepuysum, Crcrema
YPaBHEHWH rasoimHaMukd. Bsskoers. Tewewne Baskoll sonkoctn. Mopmyna [lyaseiins.
Javunapreii w typOynentreiil pexumbl tevenns., upkysmmns ckopoetd, ToTeRmMatbHoe 1
BUXPEBOC JBHAKeHHA. JIBrkenne Ten B wiakoctax i razax, Teopema Hykosckoro,

Tema 7. DneMeHThl CTCIHATLHON TEOPHI OTHOCHTEILHOCTH

[Tputuun  orHocurensuoctn Diinwreiina, Pons ckopocr csera. TTOCTYAAT NMOCTOAHCTBA
cxopocry csera. llpeoGpazonanus Joperua. Jlopenueso cokpanienue miHBL 0 3ame/UieHne
Bpemenn. Penstusucteknil umnyibe. Bianmocsass macent u areprin, Jledext mace. SHeprus
ceasn.  COOTHOMICHHE  MEXIAY TONHOR oHepruell M wmmynbcom  wactwimsn | 'panmua
MPUMEHHMOCTH KIACCHYCCKOH (HRHOTOHOBCKOH ) MEXaHHKN,

Tewma 8. Mexannveckne koneGanun

Croboanbie (coGcTBeHHBIE) M BRIHYAICHHBIC KoneGanus. [lousTe 06 aBTOKONEGAHMSX.
Jnddepenunansioe ypantenne rapMOHHUCCKHX KOneOaHNH M ero peleHHe. XapakTepHCTHKH
rapMoniteckux koaelanui, Tlonatie 0 rapMOHHYECKOM W aHTAPMOHHYECKOM OCHHIISTOpE.
Msoxpounocts  koneBaunii. DHeprus rapvonmueckux koneGaniii, ClOKeHHE OIHHAKOBO
HANPABICHABIX (CKAIAPHBIX) TapMOHMUYecKuX koneDannil, Metom BekTOpHOI AHATPAMMEL,
brerna. Cnoxenne BIanMHO NEPICHIMKYIAPHEIX (BEKTOPHRIX) TAPMOHMYECKHX KoTeOanuii,
Ouryper Juceany. Jnddepesunansuoe ypasnenne saryxatommx koneGanunit 1 ero PeleHHe.
Aneprouyecknii  nponece.  Yactora u o kooimument satyxanua.  Jlorapudmuuecknii
ACKPEMCHT  3atyxabus  # goOpotHocTs  koneGarensHoil  cuctemnt.  [ndipepennmansioe
YPABHEHHE BRIHYIKICHHBIX KOMeOanuii u ero perenye, AMImmTyaa u Gaza (pn BLHYKICHHRIX
MEXAHWUCCKHR  KoJeDanusx, Mexanuueckuii pesonanc. Pesonancurie kpranie. COoTHOIEHHE
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MEHTY asamMu BHIHYAKJAMOWCH CHIBI M CKOPOCTH NpH MEXaHHdeckoM pesoHance. Criexrp
KoneDaHuil, NOHATHE 0 paznokenun Dypee.

Tema 9. Mexannyeckne BOJIHbI

Mexanusm obpasosanus MexaHWHecKux BoAH B ynpyroii cpene. [Ipononsusle # nonepeuHbie
BONTHK, BonHoBoe ypasHenne u ero pemenne. ['apMOHHYECKHE BOJHEL H MX XapaKTEPHCTHKM,
Yaapueie sosnst [lpunmn cynepriosuuus somd w rpasuna ero npumenumoctd. Mazosas
CKOpPOCTE M JHchiepcHs wvoaH, DBonunopolt naker u rpynmnoras ckopocte. [lonsthe o
KorepeHTHOCTH, MuTepdepenuns sonu, Crosuue sonHsl, Dhdext [Jonnepa s 38BYKOBLIX BOJH.
Yabrpa- u uH(ppazByKH.

Pazpen 11, OcHoBBI MOJERYISPHOIT DHINKH 1 TEPMOAHHAMIKH

Tema 1. MonexkyaspHO-KHHETHYECKAS TEOPHS Ta308

OCHOBHBIC  TOJIOKEHHA  MONCKYIAPHO-KHHETHYCCKOH  TeOpHH  BemecTsa. Mukpo- n
MAKPOCOCTONHMA  cHeTeMbl. Maxpockonudeckue napaMerpsi. TIoHsTHE HIEQILHOrO rata.
Monekynapro-kHHeTHYECKOE TOIKOBaHHE TeMilepaTyphl. Yucio creneneii cBoboaBI MONEKYITBL.
BryTpenusas SHeprus MICATRHOIO rasa, 3aKOH PABHOPACTIPEACHCHHA YHEPIUH 10 CTEeTCHNM
caobobl. JlaBnenne rasa ¢ TOMKM 3PCHHA MOICKYJISPHO-KMHETHHECKoR Teopun, OcHoBHOE
YPABHEHHE MONCKYIAPHO — KHHETHYECKOH Teopud. YpaBHeHHe COCTOAHMS HJCANBHOTO Taza
(ypasHenne Knanefipona — Menneneesa) .

JuHamuueckne W craTHCTHYecKHe 3akoHoMmepHocTH B duuke, CraTneruueckuii MeTon
HeCaeIoBaHMA cieTeM. DazoBoe npoctpaneTso, (hasopas Touka, (asosasn sueiika, [lonwatne o
(yrkumn  pacnpenenenns.  Craructuueckoe  yepenuenue,  Pacnpenenenne  Makcenia
(pacnpe/ieneHue MOICKy 1 10 abCoOTHEIM 3HAYEHIAM cKopocTH). CpefiHHe CKOPOCTH MOJIEKYI,
bapomerpaueckasn Qopmyna. Pacnpenenenne Bonnumana. Pacnpeneneswe Makcsenia —
bonbumana.

Tema 3. PeansHeie razui

CHibl MeMONEKYISpHOTro B3anMoeiicTeis B rasax. Vpastnenne Ban-nep-Baansca. Msotepmel
peankHoro rasa. Meracrabuneneie cocrosnus. Kpurtnveckoe cocrosnne. Buyrpennss suepris
peanbioro rasa. Idpext Loyt — Tomcona, CanreHne ra3os 1 NOMYSCHHE HIIKHX TEMIEpaTyp.
Tema 4. CroiicTsa sujkocTei

Xapakrepuctuka  kuukoro  coctosHus.  CrpocHme  muukoctedl.  Bmmkuuil  mopsiok.
[TorepxHocThoe Harsikenne, CHITBL, BOIHHKAIOUIME HA KPHBOH IOBEPXHOCTH IKHIKOCTH,
®opmyna Jlannaca, Yenosus pasHoBecHs Ha rpaHuue asyx cpen. Kpaemoii yron, Cmauusanme,
Kanunnsapasie apnenus.

Tema 5. CroiicTaa TBepbix TEn

Amopgissie u KprcTasmnueckne Tena, Kpuetaninueckan pewerka, Jansuuit nopsiok. Yrpyras
W nacTHYeckan aedopmanin. 3akon [yka. JleQexrsl B kpucrannax. Kukue kpueTansl,

Tema 6. dazorsie pasHoBecns 1 (asobele nepexobl

@azpr pemectsa. Venowus pasHorecus das. Menapewwe w xomnencaums. [lnapnenne u
KpucTanansaua. Ypaenenne Knanefiposa — Koaysuyca, dasosas juarpamma (auarpama
coctosHnd), Tpoiinas Touka.

Tema 7. DueMenThl huiM4ecKoil KHHETHKH

[lonsTie cronkmoseHms. Yupyroe W Heynpyroe cronkHosenus. IIpuiensHoe paccToAHme,
Paccesnue wactui. Cpennss umHa esoGoanoro npobera. TIpraim AeTansHoro paHoBecHs,
[Toustie o dusndeckoli kunetnke. HeparHoBeCHBIC CHCTEMBI, Bpems penakcaunn. Slsnenns
neperoca.  Jlupdysua.  Koopduument guddysun.  Temnonposoanocts,  Koadduument

TEIIOTIPOBOIHOCTH, BA3kocTh (BHYTpentee Tpenne). Koodipuument sazkoctn. JIunaMuteckas u
KHHEMATHYECKAA BAIKOCT.

Tema 8. TlepBoe HaYa10 TEPMOIMHAMHKH

CTATHCTHYECKHIT M TePMOIMHAMHUECKHH  METOMIbI, TepmommHamMuueckas  cHeTEMA.
Tepmonunamuueckuii  nponece.  OcHoBHBIC FEPMOJIMHAMHYECKHE  TIOHATHS:  BHYTPEHHSH
JHeprua, pabota, Tennota, DOPMYIMPOBKM MEPROTO HAYANA TEPMOAHHAMHKH. YpasHerne

8




MEPBOrO Hauala TepMoAHHamMukH, Tennofmkocrs. 3aBHCHMOCTE TeMIOSMKOCTH HAEANBHOIO
rasa OT BRIA fpoiecca. Mopmyna Maitepa, Pabora, cosepiiaeMas rasoM npH w3onpoieccax.
IHTATRINS (Terosas GyHki), Anuadariyeckuii npomece. TenmoEMKocTs TBEPJIBIX Te,

Tema 9. Bropoe nauato repmomaamum

PaBHOBECHEIC H HEPABHOBECHBIE COCTONHIS CHCTEMBI, OBpartumiie u HeoOpaTHMBlE TTpoLECCE.
Kpyrosoit npouece (). @opmynnporky BTOPOro Hauana Tepmommtamuiy. Lnkn Kapro w
ero KIIJlT ans  wipeanworo rasa., Tennospie IABHTATEIN W XONOJAMIEHBLIE  MALIMHEL
Makcumanensii — KIIJL  tennoore  asuratens, Outponun,  Craruervdeckuil  Bee
(TEPMO/IMHAMMYECKAN  BEPOSTHOCTR).,  3akoH BO3pACTAHMA  aHTponuM.  (CTatHeTnyeckoe
TOJKOBAHHE HTOPOTO HAYATA TEPMOIHHAMHKH,

Paznen 1. Jnexrpuaectro u marmerinsm

Tema 1. Dnementsl Teopun noss

Crasipueie . BekTOpHBIE TOMA B (uznke. | paguent CKApHOTO  mons.  JInsepredius
BeKTOpHOTO 10718, Potop Bektoproro mons. Oneparop [amunnrona (omepatop «halnan).
Omnepartop Jlannaca (wiannacuany)., Hekoropsie HHTETPaIbHEIE TCOPEMEI,

Tema 2. HanpmxeHHOCTL MNEKTPHYECKOIO 105 B BAKYYME

Onexrpuyecknit sapan. Coxpadenne 1 WHBAPHAHTHOCTE 3apsja. Jluckpernoers sapsina. 3akon
Kynona. IMoustue snexrpocratnueckoro nomns. CHIOBEIE THHEER (IHHAH  HANPAKESHHOCTH),
[punuun  cynepnosuimn  anexrpocratuueckux  noneit. [otok BEKTOPA  HANPAMCHHOCTH,
Teopema Taycca mns dnexTpoctariueckoro nons w BakyyMme W ef cBA3b ¢ 3akoHoMm Kymoua,
Huepenumanehas dopma reopemnl layeea, Tlpumenenne teopemur Fayeea o pacucra
nmonei,

Tema 3. INorenunan MEKTPOCTATHYECKOTD 110158

PaBora cun snexrpocratuyeckoro noss, L{upKysiins HANPSIKEHHOCTH YIEKTPOCTATHYCCKOTO
MOJIA. Potop HANPAMKEHHOCTH EKTPOCTATHHECKOTO Mo, HorennnansrocTs
(KOHCEpBATHBHOCTE) aeKTpocTaTHYecKkoro mos, [lotenuman. Pasnocts noTeHunanos, Cease
MCIHAY NOTCHUHANOM H HANPHKEHHOCTHIO MEKTpOCTaTHYeCKoTo nons, YpasHenue Jlannaca,
DNeKTPHUeCKHil MO, DAEKTPHYECKHTT MOMEHT JUITIONS (JIHTIONBHEI] MoMeHT). [loTenuman u
HANPIKCHHOCTE  nons  Junons. MoMent cun, feficTBylomwii Ha JHIONE BO BHEITHEM
JEKTPHYECKOM 1T0JIe. DHEPrust JHTIONS B AICKTPHYECKOM [101C,

Tema 4. Jlnonextpuxy s anexrputeckoM moje

CBODOIHBIE M CBA3AHHRIC 3APS/IBI B BEllCCTBE. Cropontne sapssl. Tlomspaele n HenonspHsie
Monekyiel, Tuner ausnextpiukon. Mownas, anextponsas n OPHEHTAMOHHAA TTONAPH3AITHN,
[Monspusyemocts  monexyant.  Honspuiosannocts {Bewrop nomspuszaunu). Oxnoponnas ©
HCOAHOpOAHAR  mofspusaiiy.  Cesisb  NOAAPHBOBAHHOCTH ¢ MOBEPXHOCTHON  MAOTHOCTHIO
MOJAIPHIALHOHHOTO 3apaja. JluanekTpuieckas BOCIPHHMYHBOCTD BELIECTRA H F TABHCHMOCTL
OT TemMnepatypel, Teopema Iaycea mng anexrpuueckoro nons s NAHANEKTPHEE. INeKTpHUCCKOE
CMCIIEHHE (JNIEKTPHYECKAN WHIIYKLMH) B JHONCKTPHKE, JIHaeKTpHYecKas NpoHHIAEMOCTS
Cpeel.  BorMucienne HanmpsKeHHOCTH HICKTPHHECKOTO nonis B JH3NeKTpuke. ['pannunnie
YCAOBHA  JUIH BJCKTPHYECKOTO IO HA IPaHuue pasiena “IuiNeKTpHK — JHIMEKTPHE,
CerneroasiekTpaxm.

Tema 5. TIpoBOAHKKY B ITEKTPHYECKOM [1011¢

Pacnipeniesienne sapsnor B npososHmKe, IMEKTPOCTATHUCCKOE 110716 BHYTPH # CHApPYkH
IPOBONHHKA. | paHUYHBIC YCIOBHA Ha Ipannie “IPOBOAHMK-BAKYYM”, DNeKTpHYECKHE CBOfiCTRA
MpoBOIAIICH 000N0uKH. DjiekTpocTaTnucckas aumta, Mertos n3obpawkennil. [pannunnie
YCIOBHA Ha TPAHHUE “TPOBOIHHK-THINEKTPHK . DNEKTPOEMKOCTE YeIHHEHHOTO NMPOBOIHUKA,
CHCTEMBI [IPOBOTHAKOB M KOHJICHCATOPA. DNeKTPHYeCcKas JHCPIHS CHCTEMB TOUSUHEIX 3APAJIOR.
THEPTHA  3APAKEHHOTO NPOBOJHMKA, CHCTEMBI NPOBOJINMKOB M KOHJCHCATOpa. IHEprus
HICKTPOCTATHIECKOTO 074, OGBEMHAS NI0THOCTE IHEPIUH DIEKTPOCTATHUECKOTO TTOJIA.

Tema 6. TlocTosunmii anekrpuuecknii Tok

XapakTepPHCTHKH  IEKTPOCTATHUCCKOTO  TOKA: MIOTHOCTE  TOKA, cuila Toka. Yenosue
CYHIECTROBAHMA INEKTPHUCCKOTO Toka, CTopoknne cunkl, PasHocTs notenumnanos, HANPEKCHHE,
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smexrpoamkyias cuna (3J1C). Knacenweckan snexrponnas teopus HIEKTPOLPOBVIIIMOCTH
Metantos. 3akousl Oma u Jkoyns-Jlenua v andidepenumarsioil gopme. 3akorni Owma 0
Mxoyns-Jlenna B wnrerpamsnoii hopme. 3akon Oma U HEOIHOPOIHONO y4acTea Uenw,
Ipasuna Kupxroda. Henocrarounocts KJIACCHYECKOH MMEKTPOHHOM TEOPHH
AEKTPOTIPOBOAHMOCTH,

Tema 7. Dnementn GUINUECKOll 3ieK TPOHHKH

OnekTpuyeckuil TOK B Bakyyme. nexrponnan vucens. Pabora Beixona JNCKTPOHOB W3
MeTamna, DneKTpUvecknii Tok B rase. Ilpouccesl HoHM3aWHM W pexomOnnan. Pabora
HonwzawnH. [lotenuman wonmsaimm. Yoapuas wonwsaums. HecamoctostensHbill ra3osuii
paspsn.  CamocTosTensHbii  razoBeii  paspai. BonbT-amnepHas  xapakTepMeTHKa a30Boro
paspsia. Bujiel paspsjios,

lonatne o mnmasme. Crocofel  cozmanmus  miasss., KpasnHeATPATEHOCTE  NIA3MBL
IEKTPONPOBOAHOCT, 1tasMel, Jlebaenckmit pagnyc (neackckas JUIMHA) SKPAHHPOBAHMS,
[Tnasmennas vacrora, Huskoremmeparyphas niasma u ee npuMererne. Beicokotemneparyphas
rasma. [poGiema 0cyecTRICHHS YIIPARIAEMOTO TEPMOSIEPHOTO CHHTESA,

Tema 8. Marnutioe nose B pakyyme

Jakon Ammepa, Marnuraas uamyskims. 3akon buo — Casapa (3axon buo — Casapa - Jlannaca),
Honsrie maramrioro noss. pusuun cynepnosumn Marsutsbx nonei, Crna Jlopenna u cuna
Ammniepa. BUTok ¢ TokoM 8 MarauTHOM 1ose, MarsuTHeii MoMenT. MomenT CHIL, JeHeTRylonmmit
Ha pamKy € TOKOM BO BHEIIHEM MAarHMTHOM mole. MarduTHoe Nofie npAMOIMHEHHOTO M
KPYroBoro Tokos. Lupkynsuns sekropa MarnuTHoli HHIYKIHH. 38K0H 10JHOTO TOKa (Teopema o
HHPKYJIAUHH HHAYKIHA MATHUTHOTO noa) 8 sakyyme. [Ipumerenne sakona noanoro toka s
pacHeTa MarHuTHeIX nmoneil. MaruuTHoe noje JUTHHROTO colleHOMIa W ropouia, MaruutHoe
BIAMMOACHCTRHE TOKOB. Eaunnua cuant toka — amnep. Buxpesoe none JIBHAKYINETOCH 3apsjia,
MuBapranThocts yexTpuueckoro sapsma. MarauTthoe noje kak PeNATHBHCTCKHI d(ipexT.
Tema 9. MarnutHoe nore B BemecTse

[lorATHE MATHHTHOrO MOMEHTA aToMa. Mukpo- u maxporoku, MonekynspHeie TOKH,
Hamarnmuennocrs (Bextop HAMATHUYHMBAHKA ). MarnuTHas BOCIPUMMHHBOCTE BEUIECTBA M ci
JABHCHMOCTB OT TEMIIEPATYphl. 3aKOH NOTHOTO ToKa (Teopema o LHPKYIAIHM HATIPHKEHHOCTH
MAarHUTHOTO NMONA) B BewecTse. Hanpmk@HHOCTE MarHHTHOrO mong B Bemiectse, MarHuTHas
MPOHALAEMOCTE cpeltbl. MIHAYKUMs MarnuTHoro noas 8 semecrse, |pannunpie YCIIOBHA 1A
MARHTHOTO TI0JI9 Ha paHuNe pasiena ABYX cpefd. Tuns MarHetukos. Touxa Kiopn, llomensr,
Kpusas Hamaranansanma.

Tema 10, DnexrpoMarnuTHas nHayKis

Onerr apanes. Marwurasii notox, 3JIC wnaykimn. OcHoBHON 3aK0H HICKTPOMArHWTHO
HHAYKUMH (3ak0oH Dapanes). Brison ocHosHOMO 3akoua IMEKTPOMAIHHTHOH MHIVKUMM M3
3aKOHA COXPAHCHHMA JHEPIH, A TAKIKE Ha OCHOBE 21eKTPoHHOl Teopuu. [Tpasuno Jlena (3akon
Jlenua). Slenenne camomnayiumn. MuAykTHEHOC TS, MHAYKTHBHOCTE JUTHHHOTO  CONEHOMIA,
ToKH  3aMbIKaHWA W pasmblkanis  uenw, SIBjIcHHE  BIAHMHOI HHAYKIMK.  Baaumuas
HHAYKTHBHOCTE, JHEPTHA MATHHTHOIO 110715, O0LEMHAA TIOTHOCTE IHCPIHW MATHHTHOTO MO,
Tema 11. JIBuxenne sapsokennoii yacTuim s ANCKTPHYECKOM M MArHHTHOM [10J14X

HBHKEHME 3aPSHKEHHON YACTHIIE B WISKTPHYECKOM M MATHHTHOM 1ousix. | lomnsmie 00 WIEKTPOHHOI
orrrie. Spdexr Xomna, Vekopremm 3apmrerHbx YacTiL

Pasjpen IV, Koaebanus u Bosmn

Tema 1. DnexrpoMaranTibie konebanns

Hudnpepenunaieroe ypanuenue xonebanmit B KoneGaresLHOM KOHTYPE H €ro peuieHue,
Audpepentmansioe ypasuenne IATYXAOUX MEKTPOMATHHTHBIX KoMeDaHuH M ero pemenne,
Hacrota u wospuument aryxanus ACKTpOMarHuTHOTO  Konebanns.  Jlorapudmuvecknii
ACKPEMEHT 3aTYXaHHA W 100poTHOCTE KonTypa, nddepenunaisnoe YPABHEHHE BLIHYHICHHBIX
VICKTPOMArHHTHLIX  KoMeDaHuit # ero pewenne. Ammamtyna u daza NpH  BBIHYAICHHBIX

JCKTPOMATHHTHBIX KoJleOaHuax. Pelonanc 8 xoneGarensHoM KoHTYpe. Pelonancurie kpusbie
AL HATIPAMEHHA H CHIIBE ToKA, [lepemennniii Tok.
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Tema 2. DnexTpoMArHHTHEIC BOJIHEI

DapanceBekas M MaKCBEUIOBCKAs TPAKTOBKM ABJISHMA DICKTPOMATHHTHOR HHaykuwnn, Tok
CMEIeHHA, DnekTpomaruuTioe none. Cucrema ypardenuit Maxkesenna, Bomnosoe YPABHCHHE
AT INEKTPOMATHHTHOTO NONS W ero petienne. CKopocTs paciipocTpaHeH s MK TPOMarHHTHEIX
BONH B cpejax, UCHOBHBIE CBOMCTRA IEKTPOMATHWTHBIX BOJH, Bexrop Ioitnmunra. MMnyinse
VIEKTPOMArHuTHOrO nosst. Msnyvenue aunons. [uarpavma sanpasnensocti, Adpexr Jlonnepa
I AEKTPOMarHHTHBIX BosiH, [Kkana anekTpoMarauTaeix BoH,

Pasgen V. Onruka

Tema 1. l'eomerpuueckan onmuka

OnexrpoMaruuTHas npupota ceera, Npunnnn Niofirenca. 3akous OTPEKECHHA W TIPEIOMIICHHS,
ADCONKOTHBIE 1 OTHOCHTENILHEIH NokazarTeny npenomienus. [lonHoe BHyTpennee oTpanenue.
Cserosossr. ['eometpiueckas onTHKa KaK npeiesHul Clly4ail BONMHOBOH ontukH. OnTHueckue
HHCTPYMEHTHIL.

Tema 2. Murepdepenina caera

MOHOXPOMATHHECKHE . HEMOHOXpOMaTHdeckHe  BomHb. | lpmummn CYTICPIOIHIHT |
WHTCHCUBHOCTD TIPH CIIOWEHHH CBETOBBIX BOJH. Bpemennds korepetHocTs, Bpems u jumna
KOTepeHTHOCTH. [lpocTpaHcTBeHHas KorepeHTHOCTh. Pamryc KorepeHTHoeTd. OnrHyeckas
MHA 1yTH. ONTHYECKAs PasHOCTE Xofa. Pacuer HHTepgepeHiunoHHol KAPTHHBI OT JIBYX
KOFCPEHTHBIX HCTOYHUKOB. 110/10CH pasHOl TOMUHHEL W PaBHOTO HAKIOHA. Muoronyuesas
HHTephepenud, Crnocobbl NONYHEHHS KOTePEHTHBIX JIVdel, Wurepdepomerprl,

Tema 3. Jlndpakins ceera

[puammn Tiofirenca — ®penens. Meron son Openens. lpsamonuneitnoe pacnipoctpanenye
ceeta, Jlutpakius @perens. Indpakius Gpenens ot KPYIJIOro OTBEPCTHA W KPYTIOTO JHCKA.
Judpaxuus Dpewens ot kpas nonywiockoern, Crinpans Kophio, Hndpakuns Opayurodepa or
DeckoneuHo amuHnOl  npamoil  menn.  JIndpaxunonnas pacxonumocts.  Judpakuus ot
OIHOMEPHOH — IHQpakunoHHol  pemetkn.  Paspewaon@s  cnocoGHOCTE  ONTHYECKHX
HHCTPYMEHTOR. [ToraTie o ronorpadun.

Tema 4. Tlonspusaing ceeta

Ectectnenuntii W nonspuzosanueii ceer. CrencHb noagpusain. lomspuzauns ceera npH
MPEIOMICHIH 1 OTpanennu. 3akon bproctrepa. Tonspusanus npy ABoHHOM nyuenpesoMieHuy,
ObrikHoBerHbll 1 HeoObIKHOBEHHEHT myun, OnTHueckas och kpucrtaina. [lonspowne u
nonmApu3aIHonHEIe Npusmel. [lonspuiatops: n anamusatopsl. 3akon Mamoca. [lonysontossie n
HCTBCPTRBOIHOBRIC  MIacTuHKK,  MekyceTBeHnas  omrudeckas  anmsotponus.  OnTHyeckas
AKTHBHOCTE BeulecTsa. Dert Dapajes,

Tema 5. Jlncnepeusn ceera

3aTpyIHCHUA B ANEKTPOMArHMTHON TeopHn Makcsena, Hopmanenas u  anomanbzas
Amenepenn. Mertoasl naGmosenus mucnepenn. [pnaMartnueckuii AHQPAKIHOHHEI CIICKTPEL

JNCKTPOHHAS TEOPHs AWCHEpCHH cheta, [loromenne ceta, 3aKoH byrepa. Ilpera Ten u
CINEKTPBI MOTTIOLIEHHH,

Pasnen VI, Keanrvosan ¢gusnka

Tema 1 Onementsl xmantoBofi omrukn  Tennosoe HarydeHne, PaBHoBecHoe Wanydenue,
XapakTepucTHRH TEIUIOROTO  W3TyueHus. AGComoTHO sepHoe Teno. 3akon Kupxroga, 3akon
Cretpana-bomsimana 1 3akon Buna. Pacnpenenenme JHEPIUM B CHEKTpe adCoMOTHO YepHOTO
Tena. @opmyna Posten-[Dxnnca, Yisrpadmoneropas katactpoa. Keautoras runoresa u
(opmyna Tlnanka. Breurnnii dorosnextpusecknii sfdext n ero sakonn:. GoToHbL. Diierr
Kommrrona 1 ero reopus. Mojens atoMa Pesepdopaa. Tocrynarst bopa. Atom sosopona.

Tema 2 DnemeHTs! KpaHTOBOH  Mexauukn |unoresa Je bpoling. DkcnepEMeHTansHOE
HOATBEPAJICHHE  BOJNHOBBIX CHOHCTE MHKpoYacTHl. CoOTHOIIEHHE HeOlpeeIeHHoCTel.
Boixosas (ynxima. ee croficta W cTaTHCTHYECKHE CMBICH, Hecraunonaproe ypasHeHHe
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[lIpesmuurepa. Cranmonapuoe ypasuenne |llpenumrepa. Hactuuna B noTeHIMansHOH aMe.
[Mpoxomaenne  9acTuisl  epes  noreHuuansHeiii  Oapbep.  KsanToBpii  rapmoHHYeckuii
ocumuisTop.  Ypasuenwe Illpeamnrepa ans onektpona B atoMe Bojopoga. [ nasnoe,
ﬁpﬁl-lTﬂ.f]bl-lDE H MAHHTHOC KBAHTORBRBIE YHCI4. Kranrosanne 'BI‘IL’.‘PI'HH BJIGKTPUHH B arTomce
pojtopoaa. Cnextp atoma Bogopoaa. [lpasuno orbopa. Opburansheii # MarHHTHBIH MOMEHT
snexTpona. CoOCTBeHHBIH MEXAHHYECKHH MOMEHT HMMOyibca 3nekTpoHa (crnuH). CrinHoBbi
MAPHHTHBIE MOMeHT aekTpoHa. CHHHOBOE H MArHHTHOE CIHHOBOE KBaHTOBBIC yucna. Onpn
Irepua u lepnaxa. Npuawun sanpera [Maym, Tepuoauyeckas ciucrema anementos Menpaeneesa.
[lornomenue, cnonranHoe W HHAyHHpoBanHoe wuinyuenue. Jlazepnl. [lpunnun peiicreug
nasepos. Knaccuueckas teopus teroemxoctd. 3akon [ononra w Iltu, Keautomas Teopua
remoeMkoctn DifHinreiina. Teopus tennoemkoctn [ebas. @ownonw. bozons u (epmuonLL
[TonarTne o kBaHTOBLIX cTaTHcTHKax boze-Ditnmreiina u Pepmn-/lupaka.

Tesa 3 OcHoBHBIC MOHATHE (BHIMKH TBEPAOrO Tend, JHEPreTHYECKHE F0HB B KPHCTANIAN.
Pactipeienenne 21ekTpoHoB no sHepreTwdeckusm 3sonaM. Knaccuduranmsa Teepapix Ten Ha
METAUIbl, TOAYHPOBOJAHHKH M juanekTpuku. CoOcTBeHHas M NpHMECHas NPOBOIHMMOCTH
NONYIIPOBOAHHKOB.,  DIEKTPONpPOBOAHOCTE TBEpALIX Ten, TemmeparypHas 3aBHCHMOCTE
AMEKTPONPOBOAHOCTH  METAUIOB W [OAYNpoBojHHkoe. Yposens ®epmu. P-n  nepexon
[lonynpoBoIHHKOBEIE JHOIEL

Tema 4 OcHoBR (H3MKH aTOMHOFO S1pa M WIEMEHTAPHLIX YacTHIl, XapakTepHCTHKHR aTOMHOIO
anpa. Monenn aromuoro sapa. Macca H Heprig cBA3H Aapa. 3aKOHLI PaTHOAKTHBHOTO pacnajia.
Aub(ha-, Deta- 1 raMMa-nanydenne. faepHsie peakiny 0 2aK0HB! coxpanenus. Peakuns nenenns
anep.llennas  peakumsa nenenua. Peaknus cuuTesa aroMHbIX siaep. [lpobGiema yrpasiseMbix
TEpMOAIepHBIX peakuunii. Buawl BzanmojelcTBuil H KlaccHMKaHg INEMEHTAPHBIX YaCTHIL.
MeTosl perneipanuy aneMeHTapHeiX vactii., Kocmudeckne nyud. YacTHIEL B AHTHYACTHILEL
Heitrpuno.

Cojgepskanne NpaKTHYECKNX 3AHATHI M0 AHCHHILTHHE
2 cemectp
Pasznen HI. JiekTpuiecrso u MarHeTHIM
Tema 1. HanpsikeHHOCTh 2EKTPHYECKOTO 110118 B BAKYYME
Kynona. [lowstie anexrpoctatmyeckoro nons. CHIOBBIE JTHHHH (JHHHH HANPSKEHHOCTH).
[punnun  cynepnosuimu  anextpoctatuydecknx  nogeid. [loToxk BexTopa HanpsmeHHOCTH.
Teopema [aycca ans aeKTPOCTATHYECKOTO MONA B Bakyyme u e ¢padb ¢ 3akoHoMm Kynona.
Judpepenunansian dopma Teopemul ['aycca. llpumenenne teopemmr ['aycca ans pacuera
Mmose.
Teama 2. TloTennman 3NEKTPOCTATHYECKOTO O
PaboTa cun anexrpocTarndeckoro mojs. LIMpKynsina HanpsKeHHOCTH IEKTPOCTATHYCCKOID
o, Potop HANPAKEHHOCTH FNEKTPOCTATHYECKOTD o, [orenumanbuocTh
(KOHCEPBATHRHOCTE) WiekTpoctaTtHueckoro nons. Tlorennuan. Pasnocts norenumanos. Caais
MEHTY MOTCHUHATIOM H HANPAAEHHOCTRIY 3EKTpOCTATHYECKOrO nond. Ypasuenue Jlannaca.
“HIeKTpHYECKHH JIHNOMEL, DNeKTPHYECKHH MOMEHT aunonas (aunoasusii Mmoment). [lotenumnan u
HalPAKEHHOCTL mond Aunond. Mosment cuin, AeficTRYIOIMH Ha JHMIOAL BO BHEIIHEM
IMEKTPHUCCKOM MONE. DHEPIHA AHIONA B MICKTPHYECKOM T0Ie.
Tena 3. TpoBOIHUKH B WIEKTPHYECKOM T1011E
CroG0/HBIC H CBA3AHHEBIE 3apaibl B BeniecTse, CTopoHnre 3apsisl. llongpHele u HenomspHbie
Molekynsl Tuner auanexrpukos. Teopema [laycca ans ieKTPHYECKOTO NONA B JIM3IEKTPHKE.
DNEKTPHYSCKOE CMEIIeHHe (JNeKTpHYecKads WHAYKIHA) B andnextpuke. [uanexTpHueckas
MPOHHIACMOCTE Cpefibl. Bhruucaenue HANPSHKEHHOCTH HeKTPHYECKOro Moist B JANIIEKTPHKE.
Pacnpenenenne 3apanoB B NPOBOJHHKE., DIEKTPOCTATHYECKOE MONE BHYTPH M CHAPYMH
NpoBoaHHKA. | paHHuHBIE YCAOBHS HA IPAHKLE “IPOBOAHHK-BAKYyM™ . DIIEKTpHYecKHe cBOHCTRA
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poBoaRInes obofoukn. DiekTpoctarnueckas ammra. Meto H30DpamenHidl. ek TPoéMKOCTE
YENHHEHHOTO MPOBOARMKA, CHCTEMEI IPOBOIHHKOR H KORJIEHCATOpa. JIeKTPHYeCKas IHepIrus
CHCTEMBI TOYCHHBIX 3apSI0B. JHEPIHA 3APSIKEHHOID MPOBOJHMKA, CHCTEMBI NPOBOJIHAKOB W
KOHJCHCATOPA, DHEPIHs  HMeKTpocTaTHueckoro  nons. OBGsEMHAN  [IOTHOCTE IHEPIHH
WEKTPOCTATHYECKOTO 11018,

Tema 4. TlocToMHEBI ImeKTpHYCCKII TOK

XapakTepHCTHKN  MEKTPOCTATHYECKOTO  TOKA!  [IOTHOCTE TOKQ, CHIa Toka, Ycioobue
CYMECTBOBAHUA SIIEKTPHYECKOTO Toka. CToponHNe cuibl. Pasnocts noteHimanos, HAIPSMEHNE,
nekrponsixyman cuna (3/1C). Knacenweckas anektponnas TEOPHS 3NEKTPONPOBOUMOCTH
Meraion, 3akorel Oma u Jhkovas-Jlenua s anepertmansioil dopme, Jakonnr Oma n
Huoyns-Jlerua B wererpansuoit gopme. 3akon Owma s HEOJIHOPOIHOTO VYACTKA TN,
[pasuna  Kupxrodga. Henocrarounocrn KITACCHYEC KO EKTPOHHOI TEOPHH
MMEKTPOTNPOBOIHMOCTH,

Tema 5. MaruwTHoe none B Bakyyme

3akon Amnepa. Marunthas waaykuus, 3akon Bio — C anapa (3akon buno — Casapa — Jlannaca),
UHonarHe MaruuTHOTo 1m0/, [IPUHIIN CyneproInumy MaruuTHEX noeit. Cria Jlopenua n cuna
Amnepa. BUTOK ¢ ToxoM B MarHuTHOM nojie. MarauTreli MomenT. MoMeHT CHIL, JieHCTBY IO AT
Ad PaMKY C TOKOM BO BHCLIHEM MAarHWTHOM fone. Marnuthoe mone npsMoiHHelHoro ©
KpyToBOro TokoB. LINpKyIsums BekTopa MarinTHoi HHJLYKIIHHK, 3aKOH NOJHOTO ToKa (TeopeMa o
UHPKYNALHY WHIYKUHA MAIHHTHOTO 1oia) B BakyyMe. [IpHMeHeH e 3aK0Ha TOIHOTO TOKA JUIR
PACHCTa MarHHTHBIX moned. MardurTHoe none MIMHHOrO cojleHOWIa W Toponaa. Maruurhoe
B3anMo/ieHcTare TokoB, Enunnna cuis Toka — amnep. Buxpesoe nojie mumkymerocs sapsa.
HuBapuantrocts snexrpuyeckoro sapana. MaruurHoe noje Kak pejsTHBHCTCKHI athderr.

Tema 6. IneKTPOMATHUTHAA HHIYKILHS

Onbrr @apanes. Marantheit notox. IJ1C HHIYKUHH, OCHOBHOM 33KOH NeKTpOMArHHTHOM
HHAYKUHKM (3akoH Dapanes). Bemoa ocHOBHOTO 3akoHa IEKTPOMATHUTHOH MHIAYKUHH M3
JAKOHE COXPAHCHIA JHCPIUH, & TAKIKE HA OCHOBE HMIEKTPOHHOI Teopun. [pasuso Jlenia (3aKoH
Jlenna). SAwienne camomuayxuy, Munykrusrocts. MuayktueHOCTs JUTHHEHONO coneHomma,
Tokn sambikawmus W pasMblkasns  uenw.  SeieHue  BiaHMHOL HHIYKIHH.,  Biaumuas
HHIYKTHBHOCTE, IHEPIUA MATHUTHOTO 108, O0bEMHAR [1I0THOCTS JHEPIHH MAarHUTHOTO TTOJI4.
Paspen IV, Koaebanus u soan

Terma 1. DnexrpoMarauThele Kosiedanna

Jngepennnancioe ypasnenne koneGannii s KONMeDATENLHOM  KOHTYPE M ero peIgHHeE.
HMuddepenumansnoe ypasuenne saryxaioum INEKTPOMATHHTHBIX KoJleOanuit u ero pelnenne,
Hactrota u koaduiment saryxanms HIEKTpoMariuTHoro  kKonebauus, Jorapudmuyuecknii
ACKPEMCHT 3aTyXauna u 106poTHOCTE kouTypa. JInddepenimansroe YPaBHEHHE BEIHYKACHHBIX
HICKTPOMATHUTHBIX  KoneGannii # ero pewenue. Ammnutyga u (baza mPH  BBIHYKIEHHEIX
SEKTPOMATHHTHRIX KoneOanmax, Pesonane B kosebaTeasHoM KOHTYpe. PesoHaHCHBIC KpHBIE
JUTH HANPAACHHA M cHel Toka, [Tepemennrtii Tok,

Paspen V. Onrnka

Tema 1. Jludpakumns crera

Monoxpomatnueckue u HEMOHOXpOMaTHueckne  BonHbl.  [lpunimn  cynepnosmumm  u
HHTCHCHBHOCTL NPH CIIOKEHHH CBETOBBIX BOJIH. BpeMeHHAS KOrepeHTHOCTE. Bpems w nmmua
KOTepeHTHOCTH.  [lpocTpancTeertan  KorepesTHOCTS, Paguye korepentnoctH, Ontuueckas
ATHHA TYyTH. OnTHYecKas pasHocTs xoma. Pacuer HHTCPDEPEHUMORHON KapTHHEL 0T aBYX
KOTCPEHTHBIX HCTOMHHKOB. [lostockl paswoil ToMumHLL W pasHore HakioHa. MHoronyyesas
HHTepeperms,

[punmun Tiofirenca — ®penens, Meron son ®penens. lpamonuneiinoe PACITIPOCTPAHEHHE
ceera, udpaximns Openens. Tndpakuns Openens or KPYTIIOro OTBEPCTHN H KPYIIIONO JHCKA.
Hugpakuns Openens or kpas nonynnockoetn. Jluppaxkuus Opayurodepa ot Geckoredno

AMEHOR  npamodl mend.  Jludpakumonsas  pacxonmMoeTs. Mudpakuns or  ommomeproii
JAH(paKiHOHHON pemeriu,
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Tewa 2. lucnepens ceera

EcrectBennnii v nonapuzosakneii ceer. Crenens mongpusanun. [lonspusamms ceera npw
npenoMiaeHun W oTpakenun. 3axon bpioctepa. 3akon Mamoca. [lonyeonsoreie u
HETREPTEBOAHOBEIE  nnacTuHki,  Mexycersennas  ontuueckas  anusorponus.  Onruueckas
AKTHBHOCTE BewlecTsa, Ddupext apanes.

JarpyHenua B aekTpoMarunTHOI Teopun Makesenna. HopmaneHas v aHOManbHas JHCTICPCHH.

Coaepkanne 1a0opaToOPHLIX 3AHATHI M0 THCHHILINHE
1 cemectp

Paznen 1. Mexannka

Jaboparopuan  pabora Noel-0 Mayuenne rteopuw norpemmocteli. Onpesenenne oOnéma
HHAHHPE.

Jlaboparophas pabota Ne 1-5 Mayvyenne nuHaMiKH BPAIIATENRHOTO JIBHKEHHA TEEPIOTO TEna
JaGoparopuas padora Ne 1-9 Onpenenenne MOAVIAA CABHIA METAUIOR METOJOM KPYTHIBHRIX
KOJeDaHMH

Pasaen 11 . Ocnossl MoaeKYISpHOIT PHINKH B TEPMOAHHAMHKH

JlaGoparopuas paGora Ne 2-2 Onpepenenne kodduilmenTa BA3KOCTH HHAKOCTH H HHCIa
Peiinonbica METOLOM TIANAIOIIETO B HHIKOCTH ApHKa

JlaGoparopnas padora Ne 2-3 Onpejenenne CKOpOCTH 3BYKA B BO3IYXE H NoKazarens annabarsl
BOBJLYXA METOJOM CTOSYEH BOJIHEI

Haboparopuan pabora Ne 2-7 Onpejenenue noxasarens aguabars! Bo3ayxa Merojgom Knemana-
Hezopma

2 cemectp

Payaen L DaekTpuyecTtBo 1 MArHeTH3M

Haboparopnan pabota Ne 3-1 Mayuenne snextpudeckoro nomns

JlabGoparopuas patora No 3-3 Mocroroii MeTo1 namMepeHuil

Jaboparopuas pabdora No 3-8 Miyuenue spjieHMe JIEKTPONPOBOJHOCTH W OlpeleneHune
VIENEHOIG CONPOTHRICHHA METANIA

Paspen I'V. Koaebanus u BoaHbL

Haboparopuas paGora Ne 4-2 Mamepenue HHAYKTHBHOCTH KATYIIKH [0 €€ AKTHBHOMY H
PEAKTHRHOMY COTIPOTHBICHHAM

MaGoparopuan patGora Ne 4-4 Mecnenosanns anexTpHueckux xojedaHnil 3BYKOBOH YacTOTRI ¢
NOMOLIBKY BIEKTPOHHOTO octHanorpaha

Pasznea V. OnTuka

Haboparopraa paGora Ne 5-3 Onpejgenenue JIMHE CBETOBOH BONHBEI € HOMOUIBIO KOJEL
HuioTona

JNaGoparopuas pabora Ne 5-5 Onpenenenue [UIMHBL  CBETOBOH BOIHBL € NOMOLIBIO
aupakiMonnoil pereTky

Painea VI. Ksanropan dusuka

Jlaboparopuas patora No 6 — 1 Onpenenense nocroauuoit Credana-bosbumana

JlaGoparopnan pabora Not — 2 Hayuenne suewnero goroaddexra
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5. ObPASOBATEJILHBIE TEXHOJIOT MU
B npemomapamuu  jMeumnnanel  eduinkas  Menos B3VIOTCH  pajHooDpasHble
ofpasoBarebibie TEXHONIOTMU Kak TPANHIHOHHBIE, TAK H ¢ MPHMEHCHHEM AKTHBHLIX M
HHTEPAKTHBHEIX METOI0B 00yueHus.
AKTHBHBIC H HHTEPAKTURH I METO/IbI 0GyUCHNS:
-HHTEPAKTHBHAS JeKius ( TeMaNo8 pasnen 1, tema No2 pasnen 4, remaNe2 paszgen 5,
TemaNe3 paznen 5).

6. OHEHOYHBIE ~ CPEACTBA  JUISL  TEKYUIETO  KOHTPO.ISI
YCIEBAEMOCTH, MPOMEKYTOUYHOH ATTECTALIMH 110 WTOI'AM
OCBOEHMSI JUCHMILIMHBI M YUEBHO-METOJIMYECKOE OBECTEYEHWE
CAMOCTOSITEJILHOM PABOTBI CTY/IEHTOR

Texymmit konrpoan yenesaemocrn
BOHPOCHI U151 IPOBEJEHWSI PEHTUHT-KOHTPO,151
1 cemectp
Peimune-xonmposn Nel

I. Mexanndeckoe Opmkenne kak npocrefiuas opma JiBmKeHUA Mmatepun. CHcTema
orcuera. [punuun ornocnrensroetn lannnes, TpeoGpazoranus [amines. Pamyc-sexrop,

2. Martepuanbias  Touka (vacTiua), Tpaexkropus. Pamuyc Kpneuanb TPacKTOPHH,
Jluneiinas ckopocts B nuHeiinoe yexopeHne. [oerynarensnoe eimenne teepaoro e,

3. TaurenuHateHOE H HOPMAIbHOE yekopenns, CBs3b MEHILY JIMHEHHBIMH M YITIOBBIMH
KHHEMATHYECKHMH BEJIHIHHAMM,

4. Ilepeeiii sakon HeloToHa M MOHSTHE HHEPUHANLHON CHCTEMBI OTCYETA, Bropoii 3axon
Heiotona u nonsie crmby, Macerr i nmnyinca, Ypasuenue asmkenns, Tperuit saxon HuloTona
H TPEIEE] €10 MPHMEHHMOCTH,

5. HenHepuuanbiele cucTembl oTcuera. AGCOMIOTHME H OTHOCHTEILHLE CKOPOCTH |
yekoperue. CHitel HHepim.

6. CHetema MatepHaibibIX Touek. Llentp HHEPUHH (LeHTp mace). Teopema o JABHMeHHH
HEHTPA MHEPLIHH,

7. Hongrue abeomoTtro TRepaoro Tesa, Moment HHEPLIHK Tesa.

8. Teopema Ulteitnepa.

9. Moment cuael.  Momenr HMIYIbCA.  YparHeHHe MOMCHTOR.  YpaBHenue
BPAILATENEHOIO IBHACHHA TBEPJOTO TENa OTHOCHTENLHO HENOJBHKHOIN OCH.

10. 'mpockormiecknit sdipext. CrobGoambie ocH,

I'l. 3akoH coxpanenus uMyisea 1w Tpetwii 3akon Helotona.

12, 3aKoH coxpaHeHIs MOMEHTA HMITYIILCA,

13. PaGota u aHepris B Mexauie, IHeprus KHHETHUCCKAS W MTOTEHIHANLHAS.,

14, [orarue canosoro moss. Crsiak MEIKTY TIOTCHUMATEHOR SHEPIeH u Cuiloii,

15, 3akoH coxpaHenns MexaHneCKoil IHEPIHH.

16. KoHcepratushble M HekoHCepRATHBHLIE CHILL, Koncepeatusras w auccunarvsman
CHCTEMEL,

17. 3anaun MexaHHKH #uIKocTel W razos,

I8. Ypasnenue vepasprisroctn, YpasHenie bepryim.

Pettmune-konmpons No2

1. llonstie waeansHoro rasa, Mostexy1apHo-KHHETHHECKOE TONKOBAHHE TEMITEPATYPBI.
Makpockonnseckue napamMeTpel CHETEMBI,

2. Buyrpemuss omeprus wneanbhoro rasa. Uneno  crenemeii cBoboaElL  Jako
pasHOpacHpeencHms JHCPIHH.
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3. Jlanenue raza ¢ TOUKH 3peHHs MONEKYJISPHO-KMHETHUeCKOH Teopun., OCHOBHOE
YPaBHEHHE MOJICKYIAPHO-KHHETHYeC KOl TeopHH.

4. YpaBHeHHe COCTOANNA WLAILHORO Ta3a (ypasHenue Kaaneiipona — Menzeneera),

5. JluHaMHUuecKHe | CTATHCTHYECKHE JaKOROMEpHOCTH B (nauke, CraTHeTHyeckiii MeTox
HeeneoBatns cuetemel. [lonstue o dyHkimm pacipenenenms.

6. asosoe mnpocrpanctso. Dazoas Touka, (pazosas sueiika, CTATHCTHYECKOE
yepeaHeHne,

7. Pacnipesenenne Makcsenna, CpeiHne cKOPOCTH MOJICKY.

8. bapomerpuueckas dopmyna. Pactipenenenne bonsumana,

9. Pacnpenenenne Makcrenna — boskumana.
Petimunz-xonmpons No3

10, ¥pasuenue Ban-nep-Baansca. Msotepmul peanbHbix 1asos,

1. Meracrabunenoe coctostue, Kpuruueckoe cocrosune,

12, BHYTpEeHHAS SHEPIUs peanbHOTO rasa,

13, XapakTepHeTHKa ¥HIKOTO CoCTOSHAS, Banuunii nopsiox.

14, [losepxuocTHoe Hatsxenne. CHIThl, BOIHHKAIOIINE HA KPHBOH 1TOBEPXHOCTH HKHIKOCTH,
Dopwmyna Jlannaca, CMaunBatie U KATHILTIPHEIE SBTEHIA

15. [onarne ctonknoBenus. YIpyroe # HeVIPYroe CTONKHOBEHUS,

16, Tlpnuenshoe paccrosune.  IPPexTHRROE CeUeHHe paccesHun, CpejiHas  UTHHA
csoboaHoro npobera.

17. OCHOBHBIC TCPMOIMHAMUNECKHE TOHATHA. BHYTPERNAS HHeprus, pabora, Teniora.
Y paBHeHHE TEPBOTO HAMANA TEPMOJIHHAMIKH.

18, 3aBHCHMOCTE TEMIOEMKOCTH MACANBHONO rasa oT BHIA npouecca. Pabora,
COBEPITAEMAN TA30M TIPH H30TPOIECCaX,

19, Aqmabaruueckuii npouece.

20, O6parumbie  Heobparumele nipouecchl. Kpyrosoii npouece (imx),

21. Hukn Kapro u ero KI1J] ans waeansHoro rasa.

22. TIpHHImn feficTBHSA TEIIOBOTO JIRMTATENA H XOMOMMIBHOMN MALIMHEI

23. DATponMA, 3aKOH BOIPACTAHUA FHTPOHHH,

2 cemectp

Peimune-konmpons Nol

I. 3akon Kynowa, Hanpsmennocts  onextpoctarmveckoro  nods,  [loHSTHe
WIEKTPOCTATHUECKOTO 108, IpHHLNIT CYNEPIosHIMT SIEKTPHUECKHX 0N,

2. Norox nanpsskennocty, Teopema ayeca s 2AeKTPOCTATHIECKOTO TIOMH B Bakyyme.

3. llpumenenne Teopemnr ["aycea s pacuera noseii.

4. Pabora cHI INERTPOCTATHUECKOTO  MOMS, Huprynauns  wanpamennocTa
AMEKTPOCTATHUECKOTO 1101,

5. oreruman, Pasnocrs norenumanos, Crash MEXKIY HOTCHIIMATOM M HAINPAACHHOCTRIO
WMEKTPOCTATHHECKOTO 110,

6. Coobonmble M CBABAHHBIE 3apsibl B BElECTBE, |HITHI auanekTpukos. Mouuan,
HEKTPOHHAA H OPHEHTAHOHHAR [TONAPHIALINM,

7. DICKTPOEMKOCTD YeIMHEHHOIO IPOBOIHUKA, CHCTEMBI TIPOBOIHHKOR | KOHJIeHCaTopa,

8. DHeprus 3apsmeHHBIX YeIMHCHHOIO [POBOIHHKA, CHCTEMEL POBOJHHKOB W
KOHJICHCATOPA. DHEPrHs a1eKTPHYECKOro mo/s, OFbeMHas WI0THOCTh JHEPIHA AMEKTPHULCKOTD
Mo

9. XapakTepHCTHKH 3/EKTPUUECKOTO NONN H YCIOBHS €r0 CYMEecTBORAHNA. PasHocTh
NIOTCHIHANOR, SMEKTPOABMKYIIAA CHITA, HATIPIKEHHE,

10. 3akon Amnepa. Marnwrnas wnaykuns, 3akon buo — Casapa, TloHgTHE MArdHTHOTO
nosst. [IpHHUHN CYNEPoHimMu MardnTHEIX noneil, MarHHTHBI MOMEHT.

1. MarunTHoe nojie mpaMoIUHERHOTO # KPYTOBOTO TOKOB.

12, JlBroxenne 3apKeHHbIX YACTHIL B ANEKTPHUCCKHX H MATHHTHEIX MOISNX,
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13. 3aKoH MOTHOTO TOKA /1 MATHHTHOTO O B BelllecTre. HanpssenHooTs MarnuTHoOro
no/18. MarinTHas npossiaeMocts cpe/tsl, MHIYKINA MATHHTHOTO 110J4 B BelllecTe,

l4. Onpir - @apanes.  Marautieii norox.  3J1C WHIyKiHK,  OCHOBHON  3aKoH
MEKTPOMATHUTHOH uEayKinn. |lpasuno Jlenna,

I5. Camonngykums u s3anmounnykins, MHIYKTHBHOCTS M B3auMuas HHIYKTHBHOCTE,
Toxu pasmeikanus 1 3ambikanns.

Peamunz-konmpons No2

1. CBoboambie u BuIHYKIeHARIE KoMebarns, [ APMOHHYECKHE MeXaHuveckne konebanug u
HX XapaKTepUCTHKH,

2. DHeprus rapMOHMYECKMX MEXAHMUYECKHX KoneGanmii. llonsTae o rapmonmnueckom u
AHTApPMOHMHEECKOM OCLIHISTOpE,

3. CAOMKEHHE OAMHAKOBO HAPARICHHAIX TAPMOHHUECKIX KoeBanmii, Brers,

4. Cinomenne p3apMHO TCPNCHINKYIAPHBIX  rapMOHWYECKUX  konebanni, Ourypm
Jnceaxcy.

5. Baryxaoumme MexXaHHUeCKHe KoseGaHus. Hacrora, xosddmiment  saryxanus,
NOrapH(PMHYCCKII IEKPEMERT 3aTYXAHNS MEXAHHUCCKUX KOJIeGARMiL.

6. BRIHY#/IeHHEIC MeXaHHUYECKHE Ko/leDaHms, AMIUITYZIA B (ata NpH BHEIHYEKIEHHBX
MEXAHHYECKAX KOneDaHusx,

7. Mexaunvecknil pesonanc. PesoHancHble kpuebie, CooTHowennst meway (asamu
BRIHYHAAOUWIESH CHITBI H CKOPOCTH NPH MEXAHWUECKOM PeloHaHCE.

8. MexaHnuam 00paioBanHns MeXaHHYCCKHX BOAH B yopyroi cpene. llpoponsheie #
fotiepeunkle BonHel, Bolnosoe ypaswense W ero pemremie. [apMOHMYeCKHe BOAHBI W HX
NapaKTePHCTHKH,

9. Dazosas cKOpocTs U AMCTEpens BoH. Boiroroli naker 1 rPYNNoBas CKOPOCTE,

10. Tlonstue o korepentHoctn. Murepdepentums soss. CTosHme BomH,

1. Konebarennnpiii kontyp, I'apMonntcckue WMCKTPOMATHUTHBIE  KoNleDanus n ux
XaPaKTEPHCTHKH,

12. 3aryxaioume snekTpoMarHHTHHE KoneGAHM. Hacrora, kosdduument zaryxanms,
forapH(MIHECKiE  IeKpeMeRT  3aTyXanns VIEKTPOMATHATHEIX - KoneOanwit.  JloGpotHocts
KOJIeBaTeIbHOTO KOHTYpA.

13. BrAY#UICHHBIC HEKTPOMATHHTHBIE KOTeGANN, AMIUITY/Ia W hasa BRIHYHICHHBIX
MEKTPOMArHUTHRIX KoneGanuii,

14. @apajieeBckas M MakCBeLIOBCKA TPAKTOBKH SRICHUA YISKTPOMATHHTHOR MHYKINH,
Tox ementenns.

15. Cuerema ypasaenuii Makcsena. IeKTPOMArHHTHOE NoNe,

16. Bonuosoe ypaenenne jw JNCKTPOMArHUTHOTO 1ons # ero pewedne, CKOpocTh
PACTIPOCTPAHCHHA YIEKTPOMATHUTHBIX BOJTH B Cpe/iax.

17, OcHosuvie  croficTna HICKTPOMATHHTHBIX ~ BOMH, DHEPrHs W TOTOK JHEpPruu
HNEKTPOMATHUTHEIX BOMTH. Bektop Hoitnminra, UMnyise 31ek rpoMarsuTHoro mons,
Peimunz-konmpons Ne3

L. Dnexrpomarautnas npupona ceeta. [purunn [olirenca. 3akouer oTpakenus w
npenoMaeHus. ADCOMOTHBI 1 OTHOCHTENRIBIT NOKA3ZATEH npenomaerns. Iommoe BHyTpeHHee
orpakenne. CeeroBoanl.

2. KorepeHTHOCTh # MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMeHHdsn KorepeHTHOCTS.
Bpema n mmna korepentocTH.

3. Onrueckan wmna nyra. Onmiuaeckas pasHOCTE Xoaa. Pacuer mrtepdepennMoHHOM
KAPTHHBI OT IBYX KOTCPEHTHRIN HCTOYHHKOR.

4. Tlonock! papHOi TONUMHEL # PABHOTO HaKIOHA.,

5. llpoctpancraennas korepeHTHOCT . Pamuyc korepentrocTy,

6. Ilpusumn Tioiirenca - Dpenens.  Merton 3o Openens, [pasmomuneiinoe
pacnpocTpanenne caera. Jindpakuus Gperens va kpyriom OTBEPCTHH W JIHCKE,

7. Audpaxuns Opayrrodepa ot GeckoneuHo UIHHHOMN MPAMOH 1enu.
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8. Jludpaxuna Opayurodepa va onromepHoi AnppakiMOHHON pemneTke.
9. Temmosoe wanywenne. PasHosecHoe wamydenne, XapaKTepHCTHKH TerIOBOTO
n3yuenns, AGComoTHO YepHoe Teno. 3akon Kipxroda. 3akonst Creana-Bonmbumana u Buna,

L0. Pacnipenenenne snepruu g cnexrpe abeomoTHo HepHOTO Tena, DQopmyna  Panes-
Hoxunea. Yastpahuonerosas karactpoda,

11. Ksawrosas runotesa u dopmyna [nanka

|2. Breunnit potoanektpuuecknit s¢ext n ero 2axonnr. GoToHkl,
13, Ddppext Kommrona u ero reopus.

14. Mostess aroma Pesepdopsa. [octynars Bopa. Atom BOJIOpOIA.

I5. I'mnoresa ge Bpoitnn, xcnepuMentansHoe MOOTBEPIKICHHE BOIHOBBIX CROHCTE
MHKPOYACTHIL,

16, CoOTHOIICHHE HEOTIpeIeIeHHOCTeH,
17. Bonnosas gyskims, ee cBORCTEA W CTATHETHYECKHT CMBICH,

8. Hecraunonaproe  ypassenne  [lpemmrepa. Cranmonapioe  ypasueHue
[lpemunrepa.

HIpoMemsy TOMnAS ATTECTAIN 110 HTOTAM 0CBOCHIS THCITHILTHH I (rx3amen)
Bonpoen: k sksameny ( 1 cemectp)

I. Mexannueckoe aBmkeHHe Kax npocreifas (opMa IBHKCHHS marepun, CHerema
otcueta. Hpununn ornocnrensuoctn Namunes. [peoGpasoranns [anunes. Pagnyc-sexrtop.

2, MarepuansHas Todka (uactuia), Tpackropus. Pamnyc xpuBH3HEI TpaexTOpHu.
Jlnneiinan cxopocts 1 MHElHOE YekopeHue. [MocrynarenbHoe ABHKEHHE TBEPIOTO TEIA,

3. TanrenunancHoe ¥ HOPMATBHOE vekopenus. CeAsb MEKAY JHHEHHBIMH M YITIOBBIMH
KHHEMATHYECKHMH BEIHYHHAMM,

4. Hepppiit saxon HeroTona u nmonsTHe MHEPUHAILHON CHCTEMBI 0TCHETd, Bropoit sakon
HbIOTOHA M MOHATHE CHIIBI, MACCEI M AMITY/1bca, Y PABHEHUE [IBUKCHUA, T'pernii 3akon Herorona
W MPE/IEIIbI €70 TPHMEHHMOCTH.

5. HewHepunanbHeie cHeTeMBl oTCHeta, AGCOMOTHBIE W OTHOCHTENBHbIE CKOPOCTH |
yekopenue, CHibl HHEPUHH.

6. CHerema mMatepHasibHBIX Touek. [lentp HHepUHK (HeHTp mace). Teopema o jBumenn
HEHTPa HHEPLIAH,

7. Hodgtie abeomotio TREpaoro Tena. MosmenT vHepiHMK Tena.

8. Teopema Illreitnepa,

9. Moment cmael.  MoMeHt  umnyibea. Ypasrenue MoMeHTOR,  VpanHenue

BPALIATEIBHOTC ABHACHHA TBEPAOTO TElA OTHOCHTENLHO HENOABHIKHOM 0CH.

10. 3akou coxpaHeHUs HMITYNTLCa 1 TpeTHil 3akon HelotoHa,

I'l. 3aKoH coxpaHeHHs MOMEHTa HMITY ThCA.

12. PaboTa 1 9Heprus B MeXanuke. IHepIis KHHETHUECKAs 1 I0TeHIIHATLHAS,

13. YpasHeHHe HEpPasphIBHOCTH, Ypasrenne beprynm.

14, TlonsTie MiaeansHoro rasa, MOEKYIAPHO-KHHETHYECKOE TOJIKORAHHE TEMIEpPATYPhIL,
MakpockonmHecKue napamMerpr CHETeMEL,

15, Bryrpennss oHeprus wmeansworo rasa. Uwmeno  crenencit cBobOIBL.  3akoH
paBHOpacTipe/ie1eHH SHEPTHH,
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16. Jlawienne raza © TOYKM 3peHHs MOJIEKYISPHO-KMHETHUeCKOH Teopuu. OCHOBHOE
YPaBHEHHE MOJIEKYIMPHO-KHHETHYIECKOH TeopHH,
17, YpanHenue coCTOAHIA WleaibHOTo rasa (ypasuenne Knaneiipona — Menieneesa),
18. Jlunamuueckue u craTtMCTHHeCKHe 3akoHoMepHocTH B (msmke. Crarwcruueckuii
METO/L HeeTe/IoBatns cHeTeMbl, [ToRsTHe o yHKUMN pactipeseneHms,
19. Pacnpenenenne Makcnenna, CpeHue CKOPOCTH MOTEKYIL,
20. bapomerpuueckas hopmyna, Pacnpenenenne bonsumana,
21, Ypasrenue Ban-nep-Baanbea. M30TepMel peanbHbIx razos.
OCHOBHBIC TEePMOIMHAMUYECKHE NOHNTHA: BHYTPEHHsIA OHeprus, pabora, Tenora.
YpasHerne NepBoro HAYANA TEPMOTHHAMMKH.
22, 3aBHCHMOCTB TENIOBMKOCTH HIEATHHOTO rata of BHAa npomecca. Pabora,
COBEPIIAEMAs Ta30M [MPH H30TPOLIecCaX.
23. Anmabartuueckuit nponecc.
24, OBparumble 1 HeobpatuMbie nponeccst. Kpyrosoi nponece (tmkn).
25, Lukn Kapuo w ero KITJ1 ans nneanstoro rasa.
26. [prrimun JefieTsms TENIOBOTO JIBHIATENN W XOM0ANABHOH MAITHHEL

Bonpockr k sksameny ( 2 cemectp)
27, 3akon  Kynowa. Hanpswensocte  ajdekTpoctarmdeckoro  nons,  [loHstie
AEKTPOCTATHYECKOTO 110151, [IpHHIMD CyNepnosnimm aNeKTpHYeCcKiX nonei,

28. [orox Hanpmxennocty. Teopema ['aycea 118 9/1€KTPOCTATHYECKOTO MO B BAKYYME.

29. Tlpumenenue TeopeMsl ['aycca uis pacuera nonei,

30.  Pabota cunm  anekrpocTatHueckoro  noss,  LMpKynsuMs  HanpsKeHHOCTH
AMEKTPOCTATHYCCKOTO T10JIA,

31. IoTenuman, Pasroets noteninanos, CBA3k MEHILY NOTCHIMATOM H HANIPSKEHHOCTBIO
MMEKTPOCTATHUECKOTO TTOJIH.

32, Croboanele W CBA3AHHBIC 3aps/bl B BeliecTee. Wk muiekTpukos, MonHas,
WEKTPOHHAS W OPHEHTALHOHHASA [TOJSPHIAITHN,

33, Tomapuzosannoets,  Jluonexipuyeckas  BOCHPHUMYMBOCTE  BCHICCTBA W ee
JABHCHMOCTD OT TEMIIEPATYPBIL.

34, Teopema Tlaycca s 37MeKTPHYECKONO T10MS B JIMWIEKTPHKE. INEKTPHHECKOE
CMelieHHe, JIHaiekTpiYeckan IPORHIAEMOCTh cpeftbl, HanpskeHHOCTh 31K TPHYECKOro Mo B
JAHANEKTPHKE,

35. Pacnipesienerine 3apsos B NpoBOHIKe, IEKTPOCTATHICCKOE TI0E BHYTPH H CHAPY#HH
MPOBOJIHHKAE, JNEKTPOCTATHYECKAA 3allHTa.

36. DICKTPOEMKOCT YEAHHEHHOTO IIPOBOHNKA, CHCTEMEI POBOJHMKOB H KOHICHCATOPA,

37, DHeprus  3apsKEHHBIX  YeJHHEHHOIO [MPOBOAHMKA, CHCTEMBI NPOBOJHHKOB W
KOHACHCATOPA, DHePrus WICKTPHYECKOro noms. O6beMHas MIoTHOCTE IHEPIHH WIEKTPHUECKOTD
Mo,

38. XapakTepHCTHKH 3JIEKTPHHECKOTO 110JI8 M YCIOBHS €ro CyuiecToBaHuA, PaiHocTn
NOTEHIHAIOR, DACKTPOIBHAKY LA CHIA, HATIPAMXEHHE.

39, Knaccuveckas 9nekTpoHHa® T€OpHS  IMEKTPOTIPOBOAMMOCTH MCTANIOR W ee
HEIDCTATOYHOCTE.

40. 3axon Amnepa. Maruurnas waaykuns. 3akon Buo — Cansapa. IloHstie MarsutHoro
noss. [IpuHunn cyneprosuigm MarHuTHEIX no/ei, MarauTHei MoMeHT.

41. MarauTHOE 0N NPAMOJIMHEHHOTO H KPYTOBOTO TOKOB,

42. Llnpkynsums BEKTOpa MarHHTHOH MHAYKIIHA, 3aKOH NOMHOTO Toka, MarHuTHoe mone
JUTHHHOTO CONEHOWIA M TOPOHIA.

43. MarunTroe B3auMoIeliCTBHE TOKOB Il €IHHHIA CHITHI TOKA — amriep,

44. JIBHKeHHE 3apsiKeHHBIX HACTHIL B AEKTPHMECKHX H MATHHTHLIX TT0J15X,

45. Onerr ®apanes. Maruurueii  norox.  IC  wnayxumn.  OCHOBHOH  3aKOH
deKTpoMaranTHOH nHAYKUWK, [lpasnno Jlexna.,
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46. CaMOMHAYKIHA M RIAUMOMHIVKIHS, MHAYKTHEHOCTE M B3aUMHAS HWHIYKTHBHOCTE.
TokM pasMBIKAHN 1 3aMBIKAHHA.

47 . Dueprus MarduTHOTO 108, OGBLEMHAS MI0THOCTS IHEPTHH MAIHUTHOTO MO,

48. CroGojtnbie 1 BRIHYKICHHBIE KoneGanns. [apMOHHYeCKHe MEXaHHUECKHE KONeGaRms 1
HX XapaKTepHCTHEM.

49. DHeprua rapMOHHYECKHX MeXaHWuecKux konebannii, [ToHsTHE O rapMOHHYECKOM H
AHTAPMOHUYECKOM OCHHIIATOpE,

50. Cnojenne 0IHHAKOBO HANPABIEHKBIX TAPMOHHHUECKHX KoneGanmii, BrenHs,

5. Crnokenue B3aUMHO NEPEHIHKYIAPHBIX rapMoHnYecKHX  KosteOanuii. Ourype
Tluccamy.

52, 3aryxaiommMe MexaHWueckue koneBanus, Hacrora, koadduument saryxanus,
NOTAPHPMHYECKHT IEKPEMEHT 3aTYXAHHA MEXAHHYECKUX KoNeGaHuil.

53, BhiHy#IeHHBIC MeXaHHYECKHE KONeGaHmd, AMIUIHTYAa W (asa NPH BRIHYHICHHEIX
MeXaHHYeCKHY KoneGanuax,

54, Mexanuueckuil pesonanc. PesonancHbie kpubbie. COOTHOIWEHHA Mewty (azamu
BRIHYACIAIOMICH CHITBI H CKOPOCTH MIPH MEXAHHUECKOM PE3OHAHCE,

55, Mexanusm obpatoBaHus MEXaHWueCKkHX BONH B ynpyroit cpene. llpononbaeie w
HOnepetHble BOjAHBL BonHoBOE ypasHeHMe M ero pemienue, [apMOHWYECKHE BOAHBI M HX
XAPAKTEPHCTHKH,

56. Konebarensnbiii kontyp. I'apmonnueckne IMEKTPOMArHHTHEIC KoNebaHus W HX
XAPAKTEPHCTHKH.

57. 3atyxaomme snextpoMarunTHee koneGanus. Yactora, Koa(uprimenT 3aTyxauus,
JOFApHPMUYECKRIT  IEKPEMEHT  3aTyXaHUd  IeKTPOMArHUTHEIN  KOTCHAHML, JoGporhocts
KonehaTe/IbHOTO KOHTYpa.

S8, BeinysIeHHBIE 2IeKTPOMAIHHTHBIC KOTeOaHuy, AMiuityna u (asa BuIHYHICHHBIX
EKTPOMArHHTHEIX KoJleGanmit,

59. apasieeBeKas # MAKCBENIOBCKAS TPAKTOBKH ABICHMS FIEKTPOMATHHTHOR MHIYKIHH.
Tox ememenns.

60. Cucrema ypasnennii Makcsena, DAEKTPOMArHHTHOE T1011E,

61. DAeKTPOMarHHTHAS TPHPONA CBETA. [puanun T'rojirenca. 3akoHBl OTpawkeHus M
npeoMaeHus. ADCOMOTHRIA ¥ OTHOCHTENLHBI TTOKA3ATETH npenomieHns. [onwoe sBuyTpennee
orTpaxenne, CBETOBO/IbI.

62. KorepeHTHOCTE H MOHOXPOMATHYHOCTS CBETOBBIX BOJTH. Bpemennds korepentrocTs.
Bpewmst u anuHa korepentHOCTH,

63, Onriueckas umaa nyra. OnTadeckas pasHoCTh Xoja, Pacuer wHTepdepeRnoHH O
KAPTHHBI OT JIBYX KOI'EPEHTHBIX HCTOYHHKOR.

64. ITonock! pasHOl TOMMHAL i PABHOFO HAKIOHA,

63, Hudpaxums Gpayurodepa Ha OIHOMEPHOH I pakiHOHHOI peleTke,

66, EcrecTReHHbIN W noAgpH3oBan kil creT, Honspusauus npu orpaskennn n npenoMiermy,
Jaxon bpocrepa.

67. Honspusanns npu asoiiHom JyuenpenomieHi. OOBIKHOBEHHBIH W HeoORKHOBEHHBIH
ayun. Oniyeckas ock kpucranma. [lonspusaumnonnsie npuamel. Jakod Mamoca,

68. TennoBoe wsnyuenne. PaBHoBecHoe HayueHne, XapakTepHeTHRH TeIIoBOro HilyHeHus,

69. AGecomoTro Heproe Teno. 3axon Kupxropa. 3akous C tepara-bonbimana n Bana,

70. Pacnpenenehne sueprun s cnekrpe abeomoTHo uepHoro Tema, Mopmyna Panes-
Mokunca, Ynstpaduoneropas karactpoda.

71. Kpantosas runoresa u dopmyna [Tranka

T2. Bremnuii dotoanekrprueckuit sddext u ero sakonst. Goronw:.
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73. Ddpext Komnroua u ero Teopwus.
74. Mopens aroma Peseppopaa. TToerynarst bopa. Atom sogopona.

75, I'mnoresa e bpoiins, DxenepUMeHTAIBHOE TIOATBEPAUICHHE BOJHOBLIX CBOHCTB
MUKPOYACTHIL

76. CooTHOMEHHE HEOTIPENeIeHHOCTE,
T7. Borosas (yHKUMSA, e¢ CBOHCTBA M CTATHCTHYECKHIT CMBICIT,

78.  Hecraumonapnoe  ypasuenwe  llpeannrepa.  CranmoHapHoe — vpasHeHWe
Ulpeanurepa.

CAMOCTOSTEJLHAS PABOTA CTYJIEHTOB
paoTa ¢ JICKIMOHHEIM MATEPHANOM Kak [0 KOHCIEKTAM, [IHTEpaType, TaKk o

SNCKTPOHHBIM HCTOMHHEKOM HH{IH'!]‘}MEIIII‘TH

BRITIONTHEHHE JIOMALITHEr0 3a1aHue 1 [OArOTOBKA K Pei THHI-KOHTPOJISM
BBITIONIHEHHE pacueTHO-Ipadmueckux pabot:
1 cemecTp

PT'P Ne | Mexanuka

PI'P No2 Mosexynsphas GHIHKA ¥ TEPMOJIHHAMHKA
2 cemectp

PI'P No3 OnextpomarnetyaM,

PI'P NedKoneGanus w sonssl. Onruka
Ul KOHTPONIA paboThl CTY/ICHTOR, @ TAKOKE /Ul CTHMYJIHPOBAHHA  CHCTEMATHYECKOTO
M3YHCHUS KYpea (DHIMKM B TEUEHHE CeMECTPa NPEIyCMOTPEHBI peliTHHr-KOHTpoiH, OHu
MPOBOSTCH B MHCBMEHHOH (hopme
JUTS KOHTPOJIA SHAHHI eTyIeHToB npoBojuTes ak3amed (1 1 2 cemectpri)

Ipumepnbie Tembl pedeparuBHBIx pador
I cemecrp
I, DuinKa — HAYKA O3HAHWA MIPA.
2, TlpocTpascTrO W BpeMa B (H3HKeE.
3. Hepusie apipel Bo Beeneunoi,
4. ¥Vuenue K.3. lUnonkosckoro.

5. Mogenupoanue nporecca pacnpocTpaHeHHA YIAPHOR BOINHBL NPH  B3phIBAX B

PASIIHYMHEIN CPEIax.

6. KuHeTHka W TepMOAHHAMHKA GHOTOrHMECKHX MPOLLECCOB,
7. MMopanok n Becnopafiok B MUpe DONBIIHX MOIEKYT.
8. JKCTEPHMEHTAILHBIC WCCIEIOBAHHA WICKTPOMArHHTHOTO nons 3emin B obiacty

CBEPXHHIKHX 9aCTOT,

9. lllaposas MonHus 1 eé mpupoa.

10, MarauTHOoe noje 3emoan.

2 cemectp

11, Monuus u e€ npupona.

12, DNEKTPHYECTBO B KHEBIX OPIraHH3IMaX,

13, Dnexrpuuecrso B atmocdepe.

14, JlasepHo-MHAYHHPOBAHHBIE THAPOIHHAMHHECKHE BOITHBL.
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15, Du3HYecKHe METO/IBI PEriCTPAlHH 3EMICTPACCHHUIL,
16. Tlpumenenue yIETPasByKa B MHIPOCKOITHH,

17, buorpadms A.C. [Tonosa.

I8, BoNOKOHHO-ONTHHECKHE THPOCKObI,

19. Connue.

20. Kocmonoruueckoe kpacioe cMelenme.
Crincok MoeT ObITh 3HauMTENbHO pactunped. Temy pedepata CTYACHTEI COTTACYIOT ¢

IpenojiapaTenem.

DOl OUEHOUHBIX CPEACTR JUTH NPOBEJEHNS ATTECTAUNH YPOBHA C(OPMHPOBAHHOCTH
KOMICTCHLHIT O0YHaIOMMXCH 10 IHCIUIINHE 0DOPMIISETCA OTACTLHBIM JOKYMEHTOM.

7. YVUEBHO-METO/JIMYECKOE 1 HHOOPMAIIHOHHOE OBECTIEYEHHWE

AUCHHUIIMHBI @H3HMKA

T.1. KnuroobecnedeHHoeTh

Haumenosanue anteparypsl: aptop,
HA3BAHHE, B W30AHNA,
WIHATEIBCTEO

Uon nananua KHHIMOOBECTIEYEHHOCTH
KoinuecTso 3x3eMnspos Hanuame B sextpoHHoil
Hinanuit B Oubnnotere Bal'y & oubnuorexe Bal'y
- cooreercTand ¢ PIOC BO
2 3 4

OcHoBHan auTepaTypa

I Kysseuon,  Aptemuii
Apremeerny. @panka; Mexaduka,
Monekynapras ke,
ZnekTpuecTao " MarHeTHIM,
DNERTPOMATHHTHbIE  kosebanmn o
BonHEL, Onmaea @ yqedHoe nocodne /
Ao A Kysdeuos ; Bragamupcsuii
roCyoapcTBEHHbIH YHHBEDCHTET
HMenn Anexcanapa puropsesiia i
Hexonas 'puropserima Ctonetosx
(Bal'¥) .— H3n. 2-e, nenp. o pom. —
Baamimup : Buagummpermdi
roCy0apC Tee HHERIH YHHUBEPCHTET
HMeHr Allekcanapa ['pHropeesmsta u
Hukonas Tpuropsesida CToneToBkIX
(Bal'¥), 2013 — 160 ¢, : un. —
Hmeercs anexTpoHHas mepcma . —
BuGanorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8.

2013

hitp:/fe.lib.visu ru:80/han
dlef123456789/321 |

Z Kyviamu, Adtekcanap
AdlekceeBny. Dyanka

MeTOOHUECKHE YHRATAHHA K
TeopeTHIeCKOMY MATEPHATY,
HPaKTHHECKHM JAHATHAM H
JANGHHAM,  TeCTaM,  KOMILleKcy
NabopatopHeix paboT ana cryacwTos
AHeTaHUMoKHOH hopMer ofyienns
A A Kymnw, J1 B, Tpysckan |
Branumupckuil  rocymaperseHsbii
YHHBCPCHTET  HMEHW  Anekcanapa
Ipuropsenyua 0 Hukomnas
Ipuropsesuua Cronetossix (Bnl'y),
Kadeapa ofwed »  npuknaoHoi
tusngn 5 noa pen. AL A. Kynuma —
Baagnmup : Bl HpCKAT
FOCY IApCTBEHHELA YHHBEpPCUTET

2013

httpi/fe.lib.vlsu re R0/ han
dle/123456789/2624
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Huxonas ['puropeenima Croneronsix
(Bal'Y), 2013 .— 214 ¢. : un., Tabn.
— Hmeeres anexTponHas Bepous ,—
bBubnnorp.: c. 211212

imenn Anexcanapa Tpuropresina o ]

3. (DHIMKE | METONHIECKHE YKAZAHUA
ans  noaroTOBKH  CTYACHTOR K
TectupoBaHmo [ A, @. Tankun [0
ap.) - Baanumupcruii
rocynapcIseHHbIA YHHBEPCUTET
HmeHn Anekcanapa [puropsesia n
Hukonas I'puropsesuya Croneronsx
(Bal'y), Kadeapa obueii
npuEfagHoi duanen — Brammmup
Brasumupekuii  rocymapersesusii
YHHEEDCHTET  MMeHH  AJekcanapa

Fpuropeesnua H Hikonas
I'puropeesima Cronetossix (Bal'y),
2013 .— 243 ¢. : un. — Hmeercn

WMEKTPOHHAR Bepeun . — bubnworp.:
€. 242,

2013

hitp: e libovlsure 80/han
dle/123456789/3390

4. Awronoma, MA,  DHIMKA,
Mexanuka. Monekynapuan dnanka,
Tepmonusamuka.  Onexrtpuuectao,
MarseTsam, Mexanmueckue
wonmebawus  w  BoNHBL,  Bonnopas
onrika: yuebuoe pocofne’ MoA,
AHTOHORA, HOLK. Kowypuna;
Bramum. roc. yu-1 mm. AT w HI
Cronetoseix. — Brapumup: Maa-po
Bal'¥, 2017 ISBN 978-5-9984-0776-
5

e

2017
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Jononuurenwuas nuteparypa

I Paaenn, Aprannii @eaoposn,
JNlexumn no Ppuinke | B 4y,

[yuebnoe nocobue] / A, @, Tankuu -
BraauMmupexuit  rocynapeTReH L)
yHusepcnter (Bal'y) — Bramumup
: BaaguMmupckufl rocyaapeTeennsiii
yvuueepenTet (Bal'V), 2004-2007,

2004 - 2007

hitp:/fe.lib,visu.ru:80/han
dle/123456789/469

2. Yepron AT, 3amaunuk 1o
pusnke:  Yuebwoe nocobue miw
BTy308 [ A. T. Yepros, A. A,
Bopofses. — 8-e man., nepepad, M
non. — M. o, 2007, — 640
€. @ un, tabm — ISBN 5-94032-098-
7.

2007

3. Omurpuesa, Enena Basephesua.
Yuebnoe nocobue no  duumke
mexannka [ E. B, Jmurpuesa, B, C.

[rewwsues  : Brasumupckiii
FOCYIApCTBEHHLI YHHBEpPCHTET
(Bal'y) — Biaaumup :

Bramumupekuit  rocymapersesusiii
yHusepcuter (Bal'V), 2009 — 143
€ ¢ onn, tabn. —  Hmeercs
BMEKTPOHHAN BEpCHA — Brbnuorp.:
¢, 143, ISBN 978-5-9984-0005-6.

2009

hitp: /e libvisu.re:80/han
dlef123456789/1304

4. Caseanes HM.B. Kypc obwei
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skl : yueluoe nocobue i
prysoe: B 3 1./ M. B, Capennen. — 7-
€ M3, crepeotun. — CII6.: Jlans,
2007 - (Jlymwme KnaccHuecKue
vuehuukn) (Knaccuueckas yuefuas
aurepatypa no doouke) (Yuyedbuun
an BY30H, CreunansHas
muTeparypa). — ISBN 978-3-§114-
0629-6.

2007
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8. MATEPHAJILHO-TEXHHYECKOE OBECHEYEHWFE JUCHHILTUHBI

Jls peasmsaumMu  QMCUMILIHHBL  (BMaMKka WMEIOTCH  CHEUMATBHEIE  TTOMEIIeHIs Juis
NPOBCNCHHS 3aHATHH JICKIMOHHONO THNA, 3aHsTHIl NPAKTHHECKOTO THIEA, [DPYIIOBLIX W
HHINBHAYANBHBIX KOHCYNBTALHH, TEKYILETO KOHTPONS H NPOMEKYTOUHOH aTTECTAIINM, & TaKKe
MOMCIICHHA g camocTodTe bHoR  pabotel.  JlaGoparopreie  paborsl  npoBopsites &
na0OPATOPUAX MEXAHHKH M MONEKYIAPHO dusukn( 428, 429), anexrpomarnernsma ( 425, 426),
onTukne (422, 424).
[Tepedens  MCHOMB3yEeMOTO JTHLEHIHOHHOTO MporpaMMHOro  oflecrieueHus: nakeT OQHCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656
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PaGouyio nporpamyy cocranma

3as, kadeapoi Oulld, k. 7.0 B.B.Jloposxkos

Penensent P ﬁ( 8 )‘7)9 vxep 0b

(npencrasurtent pabotojarens) /’ 9’% EHT K a,cp ¢ /g 41 s ffﬁf
e ?) MK

[Iporpasma pacemoTpena u ojtoBpena Ha saceiannn Kaeaps obmas W PUKIaHAS (prsuka

HporokonNe L or 4 ‘?f roja -

Jasenyrommii kadeapoii

B Hopoxkon

Pabouas nporpamma pacemoTpena u 0100peHa Ha 3aceIaHin }Wféﬁmmﬂn%cmﬁ KOMHCCHE
HAIPABICHHS! 15 03.06 Mcxa%ﬂum 1 poboToTexXHUKA
[porokon Ne

rojga P
Hpencﬂ)lﬁr&% KOMHCCHH ?%a.@ﬁ ,Lg @ < DPOCINEA € g

23






