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. HEIH OCBOEHHS JHCHHTLIHHEL

Henamii  ocsoenna  gucummmns  «DuInkan  ABISeTCH  oOCCHeYEHHE Dyaymero
COennanHeTa HaywHoll dManvecxoll Oazolfl, Ha KOTOpoR B Bocmed Texuuueckoll nxone
CTpOMTCH OOMEHHKEHEPHAS B COeNlANbHAA noaroToexa. [locnenoBaremaoe HIYYCHHE ([IHIHEH
pipabareiBaeT cnetnduuccEmil  METON  MBILLTEHNS, (PHIHYECKYHY  MHTVHLMK, KOTOpLE
OKA3BIBAFOTCH  BECEMA IONOTBOPHLIME M B IOpYTHX Haykax, CmenmManHcTs, NONY4YHBIIHE
LEHPOKOS (PHINKO-MATEMATHYSCKOE 00PatoBalne, MOTYT CAMOCTORTENLAO OCBAHHATE HOHLE
TEXHHYECKAS HAMPABIENHA, YCOCHO paloTark & HMX, NETKO DEPEXOIHTE OT PEMICHHA OTHIX
JA0au K JpYTHM, HCKATE HOCTAHNAPTHLIE W HETPATHUHOHHBIE NYTH, Y10 OCODCHHO BEHO IR
npodeccHoBATEHON MOOHIBHOCTH CIEUHATHETOR B YCIOBHAX YCKOPEHHOTD DASBHTHA TEXHHEH.

Janaun:

* TROPETHHCCKEN MOArOTORKA & oOnacTH (M3MEH, DOIBONAKMNEA  GyIviIHM
HHMKCHEPAM  OPHENTHPOBATLCH B NOTOKE HavqHol W Texdwaeckol  wudopmanun  w
OOCCIICHHBAIOLIAE WM BUIMOMHOCTE HCOOUBIOBAHNA HOBEIY (HIHUSCKX NPHHIHIOE B Tex
OUIACTAX, B KOTOPRIX OHH CHSUHATHIHPYIOTEA,

* GOPMEPOBAHNE HAYIHOTO MBIIICHHA, B YBCTHOCTH NPABMIRHOIG NMOHHMAHHA
TPAHHLL TPHMEHHMOCTH PAUIMMHLDG (JHINYECKHX NOHATHE, MKOHOB, TEOpWR W vMemus
OUCHWBATE  CTENEHE  JOCTOBEPHOCTH  PEIVABTATOR,  NOAYMCHHBIX, €  NOMOWILED
IRCTICPHMEHTANEHLIN HIIH MATCMATHYECKHX METON0BE HCCIEI0RAHNE;

* BLIPADOTKA NPHECMOB H HABWMKOB pelmeHHN KOHKPCTHRIX 3aja4 M3 PAHREY
O0macTel HIMKN. TOMOMAKIINK CTYISHTAM B IAILHCHIIEM PELaTh HHEHEPHEIR J4/18MH,

* OIHAKOMIEHHE CTYICHTOB C COBpEMEHHOH Hay4wHoN annapaTypoll W BeipaCoTra v
HHX  HEYATLALIX HABRIKOH [TPOBCACHHS OKCHEPHMCHTAIBHEIY HEVHHEIX  HCCHEA0BAHME
PA3INTHEIX PHIHISCKHX HRICHHA 0 OUCHKH NOTPEIHOCTER HaMeperiit.

2. MECTO JHCHHILTHHL B CTPYKTYPE OO BO
Jncumnmnaa e OEIHELy OTHOCHTCS K 00RIaTeTLH0N YacT,
L MNIAHHPYEMBIE PEIYBTATHI OBYYEHHSH [TO JAHCHHAIIHHE

[Inanmpyesmeie pesynbTaThl o0y4eHHA 10 IHCUMAIHHE, COOTHECEHHEE ¢ MNAHHPYEMBIMH
peivabTaTami ocsocHrs OO

Popuapyemste | [Liannpyesbic pesynbTarel o0VHeHEA N0 JHCLHHNINHE, Haumenoranne
KOMOCTCHUHH B COOTBCTCTRHA € HHAHKATOPOM 10CTHKEHHA OLIEHOYHO T
(Ko, EOMITETEHIIHH _ cpencTsa
codepuaanne Huaukarop nocrwkenns | PesyasTatel ofvyenus no
KOMITETEHLIN | KOMTECTCHIINH TNHCHHTTTHHE
{RO0), codepacan e
. _WnduRamopa
VE-1 Cnocoben | YK-1.1. Inaet ROppextHhie | TecToRkle BONPOCH.
DCYNISCTRIATE Ilpumenser  MOCTAHOBKH | NOCTAHOBKH KAaccHYeckns | Janaun
MOHCK, EISCCHYUECKAN 38y 3amaq, IMpakraxo-
KPHTHUSCKH it YE-1.2 Ymeer: ONPeIenATE | OPHCHTHPOBAHHOE
AHATHI H CHHTE: | AHATHIADYET obmme BopMEL | 3adaHne
HEpOpManmH, JAKOHOMEPHOCTH B | 3aKOHOMCPHOCTH,
IPHMEHATS o0NacTH  CCTECTBEHHBIN | HONOMB30BATE
CHCTEMHEI HIVE H MATEMETHEM HHCTPY MEH TR TR HELE
BN ans CPeACTRE MHIHKH, NOHATH
pemeHHA NOCTARIEHHYH)  3&Jady,
MOCTABICHHBEX FPAMOTHO  NOTRI0BRATHES




| samay

Ot ICATCABHOCTH

HENDUIBIOBATE HHIHKO-
MATEMATHYSCKHIT annapar
a1 paspaboTEn
MATCMATHYECKHY MOemed
HRNCHHA, MPONSCCOR |
oLEKTOR NPH pelneHHy
HHACHCPHLIX 32134 B
npoifecenonATEHOH
AERTETbHOCTH,

OITK-1.3. Bnaneer
HARBIKAME ITPOBETEHHA
IECHCPHMCHTOR M0
TANAHHON MeTOIHKE H
AHATHIA HX PeYILTATOR, 3
TAKHE HHHCHEPHEIMH
METOAAMH MOHHTOPHITE,
NPOrHOIHPOBAHKEA H OIEHKN

NPOROJANTE YKCTIEPHMEHTE
M0 WIAHHLIM METOIHEIM
¢ obpaboTrol W ananmIom
HX PETYTBETATOR .

Bnageer:

CNOCOOHDC TEI
HCTIONRIORATE
COBPEMEHHBIE
HHPOPMALIHOHHLIE
TEXHOIOIHH, TEXHHKY,
NPHENAIHEE
NPOTPaAMMHBIE
mpH PeleHHH
OpofeccHoRaTRHOR
NCATEIBHOCTR

CPECTRA
sadaN

AIBIKOM mpeaMeTHoH

ofnacm.

Biaageer: KYTRTV o

MBIIIEHNA,

CIGCODHOCTED K

obobmeHMI, AHANHAY,

BOCTIPHETHED

HHGOPMALHE, NOCTAHOBES

| UenH B BeiDopy myTedi e
1l JNOCTHACHHS.

OIMK-1, OTIK-1.1. 3uaeT ocHOBHEE | 3HaeT: TecToke BONPOCH.
Crnocoben | NOHATHA H 3AKOHE] odrHe (popmer, | Ianaqn
MPHMEHATE ECTECTBCHHEIX HAYE, FAKOHOMEPHOCTH, [lpaxrsio-
CCTCCTBEHHOHAYY | METO/IE MATEMATHHECKOTO | HHCTPYMENTLILHEE OPHEH THPOBAHHDE
HEEE H | AHANHIA H MOZENHPOBAHNA, | cpencTsa dinsmin JAIANHE
oDIIEHHKEHEPHE | DCHOBHBIC METO/A ¥ueer;
€ IHAHNA, METOIR! | TEOPETHUYSCKOTO W padoTaTE B KOMHIe,
MATEMATHYESCKOTD | 3KCMCPHMEHTATEHOMD obnagats cnocoBHOCTLID K
AHANH3E H | HCCACIOBANMA ODBCKTOR, | CAMOOPraMHIANWH 1]
MOACTHPOBANHA B | IPOLECCOB H ARIEH M, camootpazoBalno,
npoeccnonanst | OIMK-1.2, Yueer palraTe B KOMSHIE.

OH  JIEHTCNBHOCTH
Ha OCHORE THAHAT

PO LR

PHLICTOE MATEMATHYECKHX
H ECTECTBEHHOHAY THEIX
AHCUMILTHE { Moy meit )

= HAIMEPATEL MHIHYECKES
BENHYHHBL,
- pOpafaTruEaTh

IEIOTHYECKOH

Oe30nmacHOCTH

NERCTBYHMINK, RHOBL

CTPOALIMXCH |

PEKOHCTPYHPYEMELX

obEeKTDE, _
OIMK - 2 | OITE-2.1, dopmynupyer | 3uaer duzsueckue TeCTORRE BOMPOCH.
Cnocofen 31340 NPOPCCCHOHANEHON | OCHOBRL GCHOBRHELE Janaan
(POPMYIHPORATE | ZEATENLHOCTH HA OCHOBE | 38KOHLI H NOHSTHA [MTpaxTHEo-
SATAYH 3HaHHA, SR, OPHEHTHPORAHHOE
npoecciomany | npoheccHORANBHBIX Yueer: IRGAHNE




pasIeTon OIMkK-2.2. Menomeayer
MATEMATHYECKHY | NPOHHIBHEIC PAACTbL
H MATEMATHYECEHYX H

ECTECTREHHOHAYY | COTCCTBCHHOHAYYHEX
HhIX  JHCIOHILTHH | AHCIARANE (Moayae )
R g e

PeIVILTATE HIMEPEHHI, -
CTPOHTE TPafiKy,

-thapMUPOBATE PEIYIRTAT,

BOCTPHHHEMATE
HHPOPMALHID K aHamniy,
CAMOCTORTENRHO VERAETE
CAENCTBHA
COpMYyIHPOBAHHOID
PeIVALTATA, JEMaTh
BLIBOIBL

Baaneer 0cHOBHBIME
mpHeMamMy obpaboTrs
MpeACTARNCHHA
IKCICPUMEH TR bHBIX
JNAHHBIX

4. OB BEM H CTP¥KTYPA JHCHHILTHHbI

TpYA0eMEOCTE THCURIUMHEL COCTARANET K 3adeTHBIX euEMIL, 288 vacok.

Temarwyecknil naan
fpopya obyHeHnE — 09HAN

Kontaktran pabora Popui
OOV XCH TEKYLIEre
¢ NeIarorHyecKiM KOHTPONA
% paGoTHHEOM E VCISBAEMOCTH,
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[ MEXAHHKA 1 14 6 6 | 15
1 KnHeMaTHEA I 2 2
| nocTYnAaTENRHOTO JRHKEHHS
(2 | Ku#esmaTHka BpamaTensHOre 2 2 2 q
ARHEKEHHA ]l
3 JpnaMixa  OOCTYIATEIBHOID 3 2
JBHKEHHA
4 | JlHHAMHKE  BPALIATENLHOTO 4 2 2 4
JABHIKEHHA —
5 Fak0OHE COXPAHCHHA. 3 F 2
[ eMEHThL MENAHHEH [ 2 2 2 4 PefiTunr-
wHAKOCTER B rasos - | KOHTpOIE Nal
7 NEMEHTRE COELHATEHOH 7 2 3
| TEOPHH OTHOCHTENLHOCTH i |
I DCHOBBL | 1 14 8 8 | 15




MONEKYJIIPHOH

MHINKH H
TEPMOJHHAMHKH
8 | MoJekvispro-EHHSTHYSCKAT 4 2 2 2 |
TEOPHH [A308
9 | DnemenThl KIAcCHHMECK O o 2 5
CTATHCTHER
C10 | Peadhmpie raskl 10 2 2 2 2 | Pefitunr-
KonTpome Nod
11 | CrolicTea WHIKoCTeI. 11 2 4
CpoHcTRa THepIL TE.
12 | DnemedTs (pranseckoi 12 2 2 2 1
KIHETHRH
13 | lNeproc HAATO | 13 2 1
TEPMOTHHAMHEN
14 | Bropoe HAHAI0 14 2 F i 2 1
TEPMOIMHAMHEN )
1 IEKTPHYECTBO H | | 16 4 i2 15
MATHETHIM
15 | DnesentTil  TCOpHH  MOJA, 15 2 3
Hanpaseniocts
IEKTPOCTATHUCCKOMD NOVA B
BAKYYME
16 | MoTenuman 16 2 2 2 5
AIEKTPOCTATHNECKOLD 014 )
17 | HmanexTpuky B 17 2 2 | Pedtunr-
AMCKTPHHMECKOM N0ae KOHTPOIE Nad
18 | ITpoBoaHHKR B 13 2 2 2 L
HIEKTPHYSCKOM Moe
Beero 3a | cemectp: 1- 36 1% 18 45 | Fxzamen(2T)
[}
1 MocTosuuslii  AmeKTPHUECKHIT 1 2 1 1 2
TOK
7 | MarsnTHoe o%e B BaKyyMe 2 2 1 1 2
3 | MarsATHOE NoJe B BEIeCTBE 3 2 1 1 2
4 | DnexTpOMArHHTHAS HHIYKIHA 4 2 1 | 2
| IV KOJIEBAHMA M BOJIHBL | 2 8 4 4
5 MexaHHuecKHe KoJehans 5 2 1 1 2
6 | Mexannyeckse BONHEL i s 1 | 2 | Pefiruur-
| KOHTpoaE Nel
7 | DnexTpoMArHHTHEIE 7 2 1 1 2
Konefanus
8 | DMeKTpPOMATHNTHEIE BOMHEL B 2 | 1 2
YV OITTHUEA 1 ) 4 4
[coMcTpHYECKas ONTHES 9 2 1 I 2
10 | Merepdepedmns ceeTa 10 2 | 1 3 | Peitranr-
| KOH TP NoZ
11| Jindpasuns ceeta 11 2 1 I 3
12 | MonapHIanna W JHCTEPCHS 12 2 1 i 3
CHETA
VI KBAHTOBAA PHIHKA 2 12 6 B




13 | Tennonoe HATYYHeHHE. 13 2 | 1 3
KpanTosas mpupoja CreTa
14 | Crpoenme avoma. Teopus 14 2 | 1 3
| bopa
15 | DnemeHTH KBAHTDROH 15 2 | 1 3
= | MENAHHKH | _
16 | CorpeMeHHEIE NPCICTARICHHSA 16 2 | 1 3
0 CTPOSHHH ATOMA
17 | 3omHaA TeOpHS TREPIBIX TE 17 2 1 | 1 | 3 |Pefitunr-
KOHTPOIE N3
18 | Crpoenne H  cBoOfcTEA 18 2 1 | 3
ATOMHBI A1CP,
Panaoak TMBHOCTE.
Hoepuame PEAKIIHMN,
DNeMcHTAPHBIE YACTHIIE
Beero 3a 2 cemectp: 1- b 18 18 45 | Ixzamen(2T)
18
Haan=me 8 gpcannanne KIVKE
Hroro no amcummnamme 1,2 72 36 36 o0 | Dzamen(27)
Frzamen{2T)

Conepaanne TEKIHOHHBY JAHATHID 00 JHCOHILTINHE

Pasaea L Mexannga

Tema 1. KnsemMaTHra NOCTYNATENRHOTO ABHIKEHHA

Conepwanue Temet. Hegoropwie cBeleHHA B3 MarcMarHkd. Podb MaTeMaTHEH B HIYHMCHHH
dorsnen, PyHKIHR B HX TPOHIB0IHEE. Hurerpupopanne. () ¢Mbicie OPOHIBOAHON W HHTEI PO
B OpHAOHEHIA K {INIHSECKHM 3418440, NEMEHTE! BEXTOPHOH aire0pLL ONpelelesie BERTOPE,
CIKEHHE BEKTOPOB, VMHOMEHHE BCKTOpOR, IHQQEpEHIHPOBAHHE BCKTOPHBIX BETHUHH,
Mudppepenunansibic  YPapHENHA.  INCMCHTAPHEE CBEASHHA H3  TCODHH  BEPOATHOCTH,
KupeMaTHED Kak pamie] MexaHuss. Mexasndeckoe OBRMAEHHE Kak nopocrefimas opma
ARMEenns Matepun., Marepiansuas Touka (dacTuoa). Cucrema otesera.  HHepuManbhnie
cucressl  orcuera.  Paguyve-sexrop.  [Mpusumn  oTHockTenwnocTd  [amanes.  TpaeKTOPHA.

MocrynarensHoe ABMKCHHE TREPIOND TEA,

Tesma 2. KHHeMATHED BPANATEIRHOID ORHHMEHHA

Comepacanime  TeMbl Pamuye wpuBHINEl TpaekTopun. JlmnefiHas CROpOCTE o JHHCHHOC
yexopeHue, TAHCEHIHATLHOS H HOPMATEHOE YeROpeHna, Usash MDY THHEAHLIMH H YTIOBRMK
KHHCMATHHECKHMH BETHMHHAMH.

Tema 3, JIlHHAMHEA NOCTYNATEALHOTD ORHEKCHHA

Cogepmaiae Temsl. [unamika kak pasgen mexanuxn. Tlepsoii sakon Heworona u nowatie
WHEPIHATEHOH CcHeTeMBl oTcdera, Bropoit sakon HetoTona # DOHSTHE CRABL MACCED 1
umriyisca. Ypasuenwe mriwenns. Tpetuit 3akoH HRIOTOHR 0 npedensbl €ro NPHMEHHMOCTH.
HeHRepURATEHIE CHCTEME OTCUeTd, ADCOMOTHEE H OTHOCHTENBHEC CROPOCTE H YCKOPEHRE.
Cunw uuepumi. Uentpodemnas cuna. Cana Kopuoanca, Cnorema MaTepHATBHBIN TOHCH. Hentp
uHEepLHE (TenTp Mace). Teopena o IBHKCHHE IEHTPA WHEPIHNE.

Tema 4. JlunaMues BpAIMATENEHOTD IBHHKCHNA

Conepaanne Tembr, TonaThe aGcomoTroro Teepioro Terd. Moment cre. Moment nvmyasca.
Moment unepuni. Teopesma [lteiinepa. Ypasnenne MOMEHTOB (CBA3Zh MOMCHTA HAMOYIECA C
MOMEHTOM CHJBI). YpaRHEHHC BPAIIATEIRHOMD JIBHEEHHMA TECDAGID Teild OTHOCHIS/ILHD




HeTIOIBHAHOH oon. KHHeTHueckad JHeprus BPAIIAIINErOCE TREPIOre Teld. | HPOCKONHYECKHR
afubert. CROGOIHRIC OCH.

Tema 5. 3apouer coXpaHesns

Conepsanie Tembl. 3HAYSHHE M COJEPHAHHE 3AKOHOR COXPAHEHNHS B MENSHHEE. FaroH
COXPAHEHHA  WMOyIbCa.  (HOPOLHOCTE OPOCTPAHCTRA. PeanrtuBroe  BHAEHHe. 3akod
CONPEHEHHA MOMCHTE MMITYILCA, HMBOTPOIEA NpoCTPaHCTRE, Pafiora, JHEprHs. MOLWHOCTE.
Crxib MEHIY NOTeHUHATLHOH 3nepriedi @ cuaodi. [lonsmie cunorore nona. KoscepraTHBHEE B
HEKOHCCPRATHRHLIE CHIbl, 3dKOH COXPAHCHHA IHCPrHH B Mexanuke, ONHOPOAHOCTE BPEMEIH,
KoHcepraTHEHAR H JHCCHNATHEHAA CHCTEMBL,

Tema 6. DNEMEATE MCXAHHKR HHIKOCTEHR H razon

Conepwauue Temel, OOUME CBOTCTEA #MIKOCTER W rasos. YpapHeHHe OBH#eHHA B fopme
itnepa. lloae cropoctedl, THHHR W TPYOKH TOKE. VDaRHEHHE HEPAIPRIBHOCTH, ¥ PUBHEHHE
Bepuvaan. CHcrema ypaBHeHmi rasogusamued. Baikocts, Teuenue sa3kofl SHIKOCTH.
Dopmyna Tyaseiing, JaMusapisiil o TYpOYNENTHRH POFNMb] TEHEHHA. Unprynaums CKOROCTH.
IMoTeHunansHoe H BHXpEROS IBMEKEHHA. [ARGKeHHE Ted B KHIKOCTAX B Tasax. Teopema
HyroBCEOrD.

Tema 7. INEMEHTH CNEUHANLHOE TCOPHH OTHOCHATENBHOCTH

Conepaarie Tesbl, [IpHHIND OTHOCHTENEHDCTH HiHmTERKA. POk CKOPOCTH CRETS. TMocTynar
noctosHeTea ckopocTt creta. [lpeoGpasosanus Jlopenua. Jlopenueso CORpalleHHE TTHHLL 1
aMe UIeRHe BpeMeny, PensTHBHCTCKMIA MMIyIee. Bianmorssib Maccsl #IHEPIHM. Hedert
mace. IHepraf ceasd, COOTHOWMCHHWE MERIY MONHOH IHeprued o WMOYILCOM HACTHILL
pan 1A NPHMEHHMOCTH KIBCCHHECKOR (HEIOTOHOBCKOH ) MEXAHHEN.

Pasaen 11 . Ocuops ManekyagpHoil GUIHKR B TEPMOTHHAMHER

Tema 1, MoneRyAApEO-KHHETHYECKAA TEOPHA IE308

Cogepwanne Tembl, OCHOBHLIE TOTOMEHHA MONEKYIRPHO-KHHETHUECKOH TEOpHH BelUSCTEI.
Mikpo- # MAKPOCOCTORHAA CHETEMBL MAKPOCKOMHUCCKHE MApaMETPbL [MouaTHe WSATEHOTS
raza. Molekynapao-EHHETHYECKOS TONKOBAHHE TeMACPATYPhL Uncno creneHed croDodb
MOMEKY/IBL, BHVTPCHHAR 3HEPIHS HICAIBHOIO Tasd. JaK0H PABHOPAcHpeicicHHA IHEPrHI no
cTemensM cEoGonl Jlamnemde raza ¢ TOYKH 3PCHHA MOJEKYIAPHO-KHHCTHHECKOH Teophw.
(CHOBHO® YPABHEHHE MOMEKYIAPHD — KHHETHHECKOH TEOPHE. VpasHeHHe COCTONHHA
HIEAThHOTO TA3d (ypapHecHue KnancHpons — Menneaeecsa) .

Tema 2. INEMENTR EIaCCHYECKD CTATHCTHKH

Cogepsanne Tembl.  JIHRAMHMECKHE W CTATHCTHHECKHE 3IAKOHOMEPHOUTH B fuanKe.
CraTHerHyecknil  MeTon  MectenokaHus cAcTes. (bazopoe NPOCTPAHCTED, (ha30BAA  TOUKA.
jazopan  sueiika. [lonsTie o dyHKItAH  pacnpelcncHnd.  CTATHCTHHCCKGE  YOPEIRCHNC,
Pacnpesencane Maxkcsenna (pacnpeielenie MOICKY 1 Ho SOCOMOTHRM IHAYEHHAM CKOPOCTH ).
CpefHse CKOPOCTH  MONCKYT.  bapoMmeTpHHccrad fpopayna.  Pacnpenenenne  bonkiMaHa.
Pacnpenenenne Makcsenna — BOTLUIMAHA.

Tema 3. Peansnese raiu

Cogepaanne 1emMil CHAB MEKMOIEEYTAPHOID BIAHMOOSHCTHIA B Falax, ¥Ypasnednne Ban-nep-
Baansca. MaoTepusl peaibHore rasa. MeracTalHIBHEC COCTOANHA. KpHrnueckoe cocToRHNE.
BuyTtpenssn Heprus peantnore rasa. Diwpext TDwoyan - Tomcosa. CaumeHde rasos W
MOIIVHEHHE HHIKHY TCMITEPETYR,

Tema 4. CrolicTea wHkoCTER

Copeprmanne TeMsl. XaparTepHCTHES HHIKOTO COCTORHHA, CTpoeHMe KHIKOCTE. Bmoknni
nopanok. [MosepXHOCTHOC  HATHKCHHE, CuiLl, BOTHHEAROUME HAZ KPHBOH NMOREPXHOCTH
wnarocTH, Gopuyna Jansaca, YoloBns PABHOBCCHA HA FPAHHLE JBYX CPE. Kpaspoit vroa,
C maunpanne. Kanannspabie RTeHAR,

Tema 5. CrolicTea TREPILIX TEN

Conepwarne Temil Awopdmme B KPHCTALTHYecKHe Teda., KpHCTALIHUECKAA pemeTka.
Jlansenii mopsiok. VOpyras W IACTHYCCKAR  NeopMaiHn, Jawon Tyka. Jedwerter B
KpHeTannas, ACHIKHS KpUeTaliiEL



Tema 6, Dnementnl drsnaeckol KHHETHEH

Conepanue Tembl. [ToHATHE CTONKHOBEHHA. YOPyroe ©  HEYOPYTOC  CTOAKHOBCHMA.
Mpunensioe paccTondne. Paccesnme uacTri, Cpentas winsa ceoboanore npodera. Tlprnamn
OCTANLHOID PARHOBECH.

[onsme o duankeckol kunernke. Hepassopeckre cuctemu. Bpems penakcaumn, Asncus
nepenoca.  udpyana,  Koasddueiimens auipvann, TennonpopogdocTh.  KosduiiEment
TennonperoarecTH. BaikocTs (BHYTpeHHee Tperne). KoxppHUHeAT BAIROCTH, JwHaMAIecKan |
KMHCMATHYECKAA BATKOCT,

Tema 7. lleppoe HAYATO TEPMOAHHAMHEKH

Conepwarne Temsl, CTaTHCTHYECKH H TEPMOTHHAMEMSCKHR METOMR. [epMOIHHAMHYECKS
ewerenma.  Tepmomummauuyeckrfl  oponecc.  OCHOBHBIC — TCPMIVIMHAMHHECKHE — TOHATHA:
EHYTpEHHAS JHeprua, pabora, Tennota. CopMy HpORKH NEPBOTD HAYANA TEPMOIHHAMHEM,
VpaBHeHHE MEPBOTO HAYAIZ TEPMOTHHAMHEH, TenaofMKocTE. 3ABHCHMOCTE TENNOEMKOCTH
WACANEHOrO rasa oT suia npouecca. Popmyna Maliepa, PaboTa, cobepliaemMad rasoM npH
HIONPOLECCAX. JHTATLANA [Ternosas dvaxnna), Aawabaruecknil npouece. TennoBMocTh
TBEUIRIX TE.

Tema 8. Bropoe Hauano TepMoIHHAMHEH

Cogepwaiie Temid, PEBHOBECHEIE W HEPABHOBECHRIE COCTOMMME CHCTEMBL OOpaTHMbe
HeoOpatemee  nponeccer. Kpyroeoll nponecc (umen). PopMyIHPOBEH BTOPOrO  Hatwata
tepmomnsamiki. Lnkn Kapso w ero KILL aoa nocanssoro rasa lennosble ABHFETCIH B
xonoamaenele  MammEe.  Makcesmanenwit KDL  Tennoeoro  geMTATERs.  DHTPOMMA,
CTATHCTHYSCKRIL Bec (TepMOIHHAMHYECKAA BCPOATHOCTh). 38KOH BOIPACTAHHA JHTPONHH.
CTaruecTHgeckoe TOMKOBEHME BTOPOTD HAYATR TEPMOIHHAMHKH.

Pazaen I DnexTpuiccTio B MATHETHIM

Tema 1. DneMeHThI TCOPHH NOJS

Cogepaanse Tesul, CrRanapHee W BEETOPHLIE 10JA B (HIHKE. ['pamueHT CRAMRpHONG MOJA.
Tuscprenitid BekTopHOro noas. Potop seTopsoro nons, Oneparop [amunerola (onepatop
¢nabaan), Oneparop Jlannaca («nannacuann»). HekoTophie HHTErPATLHER TEOPEMDI,

Tema 2. HanpaaeHROCTD AMEKTPHUECKOTO MOTA B BAKYYME

Conepwasne Tebl. Jnewtprueckuii  sapad. CoxpaHenHe H HEBAPHAHTHOCTR apaia
Jnckpernocts 3apana. 3axod Kynona, [lonsmie snesipocTaTHMeckono noa. CHICBEE NTHHIE
(muens  HanpmkedrocTH). TIPHEIMN  CYMEPNOHIME  AIeKTpocTaTHuecknx  nonei.  TloTok
BCKTOPE HanpRacHHocTH, Teopema [aycca anm oNeRTPOCTATHYSCKOrD MOAR B BAKVYME W &C
e ¢ sakoronm Kynoua, Juddepesunaneuan dopaa reopesiil Nayeea. Npuveneane TeopeMel
["avcca Ana pacdeTa moneH.

Tema 3. [loTenuman 2MeKTPOCTATHYECKOTO TO/IA

Conepaanne TeMel,  Pabora cHn eKTpocTaTHYeckore nond. LIHpry Auns HanpaweninocTH
aleRTpocTATHYeCKara nmond.  Potop HANPRACHAOCTH  SNCKTPOCTATHYECKOO  OOMA.
[MoTeHIHATRHOCTE {KOHCEPBATHRHOCTR) MeKTpocTaTHueckora nomd. TloTenuman. PaznocTh
moTeHHanos. CRAsh MOKIY NOTEHUHATOM H HANPAKEHHOCTRK WIBKTPOCTATHUECKOTD NOJIA.
Vpasrerne Jlannaca. JAekTPHYECKHA IHNONb, DNEKTPHYECKA MOMEHT THIONS {IHNOTBH AL
somert). [loTennman 0 HanpEKEHNOCTE HOAR AHNONE. MoMenT cHIL. JeACTSYVIOWMH HA ARTT0IE
BO BHELTHEM JTEKTPHUCCKOM 0e. JHePTHA IHNOAH B 3eKTPHYECKOM mone,

Tewa 4. JH30eKTPHER B UIEKTPHUCCKOM TIOVIS

Cogepmanne Temsl. CoofolHble W CBAIAMHME 3apaiw B Bemecthe. CTOPOHHHE 3aPAIbLL.
[MomipHBIc ®  HENONAPHEIE MoAeky/Ibl. THOE awonextprkos. HoHHAd, MEKTPOHHAR N
opHenTanuonHas  nonspriamie.  Tloaapaiyvemocts Monekynsl, TIOASpHIOBANNOCTE (BCKTOP
nomapuiagii), OoHoponHan B HeOJHOPOOHAA NOAHPHLALNN. CBatE NONAPHI0REHHOCTH
NOBEPXAOCTHOR NAGTHOCTEIO NOIRPHIANNGHHOTO 3apata. JHITEKTPHICCKAR BOCTPHUMUHBOCTL
HEMIECTRE M oF ZABHCHMOCTE 0T Temnepatypel. Teopesa Daycca anm amexTpHYeckoro nojia b
AMVIEKTPHKE, JNEKTPHHECKOE CMCHICHHE  (WIEKTPHYECKAN MHAYKUHA) B AHUICKTPHEE.
JuaaexTpryecxan NPoHHEASMOCTE Cpeibl. BrigncnenHe HANPRACHHOCTH ANSETPHYECKOTD 0



8 guiekTpuke. ['paHHuHEIC YCIOBHS 04 3NEKTPHYECKOrD [0JS HA TpaWHlc pazncid
“AWANeRTPHE — IHINERTPHE". CerneTOMICKTPHIH,

Tema 5, [lpopognuky B JIEKTPHUSCKOM 0ONE

CoaepwaHne Tembl. PAcnpelenctne 3apAa08 B NPOBNIHAKE. INEKTPOCTATHHECKOE TI0JE BHYTPH
M CHapVAHM [(pOBOIHHEA. [ PAaHMMHRIC  YCNOBHA Ha  TpaHHLE “IPOBOIHTE-BARYYM
exrpHueckne  caoficTea  npoBoagmed ofonoukn. InekTpocTaTHueckas samuta. Meron
wanDpameHui, | pAHIYHBNC YCNOBHA HA rPasdiie “IPOBOIHHE-IHIIEKTPHE . DNeKTPOEMEOCTh
VEIHHEHHOIO NPOBOIHHEA, CHCTEME! TPOBOIHHKOE H KOHICHCATOPA. DNeKTPHICCKAR JHEPrHa
CHCTCMB TOMEUHEIX JSPAN0OR. JHEPrus IApAMeHHOTO NPOBOJHHEA, CHCTEMbL MPORMIHHKOSE B
KOHISHCATOPA,  JHCPrHS JICKTPOCTATHYSCKOTD  TOJE. OGpéMBan  MIOTHOCTE  DHEPTHH
AEKTPOCTATHICCROTD [IOJE,

Tema 6. [locToanusiil aiexTprUCCKIH TOR

Conepaanne TeMbl. XAPAKTEPHCTHER JNMEKTPOCTATHYECKOTO TOKA: UIOTHOCTE TOKS, CHIA TOkA.
Ve 0RAE CYIIECTROBAHHA SMEKTPHYECKOrD TOKA CTOPOHHAS CHUIL. PainocTh NOTCHUHANOR,
HENPAMEHHE, CKTPOABHAYILAA  CHIA (BAC) KnaccHueckas  WIEKTPOHHAX — TCUPHA
meKTpoNpoBoaEMocTH Metannos. Jakonw Oma n [aoyns-Jlesus a audpepeHIHATRHOR
hopme. Jakoms Osa w Deoyns-Jlenna B MHIETPATLHON popme. Jakon Oma AR
HEOOHOpOAHOTO yuacTka uend.  [lpasnaa Kupxrofa., HenocTarounocTs  K18ceHHeckoH
ANEKTPOHRONE TCOPHE AMEKTPOIPOBOIHMOCTH.

Tema 7. MaruuTHOS 002 B BAKYYME

Conepscanne TeMbl, Jakon Aunepa. MarnnTHas HHAYKIRE. Jaxon Buo — Casapa (3akoH buo -
Capapa — Jlannaca). [TOHSTHE MarHWTHOTD MOTR. [TpHHIHN CYNEPROIHIIHE MATHHRTHBIX moaei.
Cuna Jlopenua u cuna Ammepa. BHTOK © TOKOM B MATHHTHOM moje. MaruuTHEI MOMEHT.
Momert cH. acficTRYIOMMH Ha PaMKY ¢ TOKOM BO BHELIHEM MArHHTHOM NONC, MarHHTHOE
none MPAMOIHHERHOTD # KPYTOBONG TOKOB. [TnpEy AL BEETOPS MATHHTHON HHIYKIHH. JakoH
NOAHOMO TOKA (TEOpEMa O IHPKYISIHH HHIYKIMA MATHHTHOTD 00JH) B BAKYYME. [Mprmenense
JAKOHA TOAHOTD TOKA U PASHETa MAHHTHEX nofeil. MareuTHoe noie JTHHEOIO CONeH0Ra
Topouaa. MarkuTHOE BIAHMONEHACTRHE TOKOB, EARHHLO CHIB TOKA - aMnep. Buxpesce noae
npwayiierocs sapaga. HMuBapHaHTHOCTE SNEKTPHYECKOrD 3apiia. MarapTHot nNONE Kag
pensTupncTCini MhpekT.

Tema & MaruuTHOE 1002 B BEMICCTBE

Conepacanne Tembl, [loHATHE MATHATHOO MOMEHTE  aTOMA. MHEpD- B MAKPOTORH,
Monekvaspusie  Tokn.  HamarsndensocTs  (BEKTOD HaMarHHIHEanng),  MaruurHas
BOCHPHAMMHEBOCTL BEIIECTES U e TRHCHMOCTE OT TEMIENETY K. FaroH MOTHOTO ToEE [ Tedpena
0 HHPEYIRUHE HANPAKEHHOCTH MArHHTHOTD novtd) B BemecTee, HanpaglHHOCTE MATHATHOTO
Q018 B BemecTse, MarHHTHSA NPOHALAMOCTE  Cpembl. HHIVKIHS MAFHHTHOO NOIE B
pemecTre, [ PEHHYHEE YCI0BMA /UL MArHATHOTO NS HA TPAHHLE pallena aEyx Cped. Tanw
warternges. Toaka Kope. Josenn. Kprsad HaMarHHUHBaHHA.

Tema 9. ek TpOMarHHTHES HRIYKIHA

Conepeanne Temel. Onwt dapames. MargrTasit norok. 30C pwaykmng. OcHOBHOA 3aK0H
WEETPOMATTHTHON WHIYELHK (3aKkod @apanca). BriBo OCHOBHOMG JAKOHA MIEKTPOMArHHTHOH
MHIYKIHH H3 J8KOHE COXPAHEHNR SHEPTHH, A TAKKES HA OCHOBE exTponsodi Teopun. Tlpasang
Tlenna (zaxon JTesna). Asncane camomnmyiupi. Hugyrmstocts. HAIVETHEHOCTE JUTHHAOTO
cotenonns, TORN IAMBIKGHNS W pasMbanna uenn. SencHne msanvuol mnayeand. Bianmupan
HEVKTHEHOCTh. JHEpPrHs MATHHTHOrD nons. OOLEMHAN NIOTHOCTE JHEPrHH MATHATHOID NOJS,

Pazgen 1V, KoneGaHua B BOTHEE

Tema 1. Mexanuueckne Konebanus

Conepwanie Tembl, CnoGoanere (CODCTBEHHbIE) M BLINYEICHHAIE wonebanna, TTowsTe ob
aprokoetanuax, [HddepeimnaibHoe YPapHEHHE MAPMOIBICCKHY KoTeDanuil 1 &ro pellierie.
NapakTepueTin rapmMonnaeckny konedanuil, TTOHATHE O TAPMOHHYECKOM H AHTAPMOHRYCCROM
pelUETope.  MIoXpoHHOCTE  KONeDaHHH, HEPIHd TapMOHHHCCKIX goncSannil, CaoseHHe
OIHHAKORD HANPABICHHLIN (CHANAPHEIN) FAPMOHHEMECKEN goebanwii. Meton BexkTOpHOR



ouarpaMsel. buekns, CnomeHne BIAHAMEO DepreHIHEYIHPHLX (BCETOPHRIX) TAPMOHITUECKHY
wonetanui, Gurvpet Tuccamy, [uddepeHnnanbioe ypasHEHne Ty Aoy KoNeDaHml B ero
pemenye, Anepiorueckuii npotece. YacTora i KOADQHIHCHT 3aTyXAHUA. Jlorapudwrscceni
NEKPEMCHT  3ATYNEHHE M JODPOTHOCTE  KONEDATENRHOH  CHCTEMEL. TNudpdpe periansHos
VPABHEHHE BRIHYHICHHEIX ROMCORHUA H €ro policHie. AMILTHTYAE B haasa NpH BEIHYAIEHHED
exaHHTeckiEN Konebanunx. Mexamwueckuii pelonaic. PelosadcHeie Kpuakie. CooTHOWCHEE
MeRIy (EsaMH  BREHYAUOMEN CHIB W CEOPOCTH NPH MEXAHHUSCKOM  PEIOHAHCE. Cnextp
konefannil, NOHATHE O paitomenHn Pypee.

Tema 2. Mexannieckne BOTHE!

Cozepmarne Tesmsl. Mexamnam  ofipasopatud  MEXAHHMECKHX BONH B VOPYTOH cpee.
TpoaonsHLE W NOTIEpeUHke BOAHEL. BONHOBOS YPABHEHHC W Cro pelleHEe. [apMonmyeckie
BOMHE! # HX XAPAKTEPHCTHEN. ¥ IapHEIe BONHEL [IPHEIND CYNEpHOIHLUHE BOIH B TPaHRila ero
NPHMEHNMOCTH. $a30Bad CKOPOCTDL H AHCNENCHA BOIH. BonHoBroH nakeT B rpynnoRas CKOpPOCTE,
lonstue o korepenthoctd. Mimephepenuna soms. CTosume BOTHLL Ipderr onnepa nin
IBVKOBBIX BOIH. Y IETpa- 0 HHEPaIByKH,

Tewa 3. HeLTPOMATHHTHBIE KOeDanuA

Cogeprwanse Temel [IndepeHiHansios ypaaienne konedaniil B XonefaTenbHOM KOHTYpE H
ero pemenne, Juddepeniuantuoe ypasHeHHe 1TYNARMAY HIEKTPOMATHHTHBIN konetannii u
ero  pemcune. YacToTa W KOOQHHUHCHT SATYNAHMA  SACKTPOMACHHTHOTD RoneHanms.
Jlorapudmmueckuil  DexpeMedT 3aTyXamnd H gobpoTHocTE  KouTYpa. Juddepenurannos
YPARHEHIE BRIEYAISHAB VIEKTPOMArHHTHAIN KONEBANM 0 ero pellesue. AMIIHTYIA W hasa
(IpH BEIHYIEICHHRX IEKTpPOMAriHTHBX konebarmay. Pesonanc B KonebaTe BHOM KOHTYPE.
PesoHaiciiie KPHBLIE 18 HanpakeHna o cuakl Toka. Mepementnil ToK.

Tema 4. INCKTPOMATHHTHRIE BOTHEL

Conepmanne TeMmbl. Papajiccsckas B MAKCBE/IOBCKAR TPAKTOBKH ARICHHA AEKTPOMATHHTHOH
MHAYKLHAR, TOK CMemeHMs. MeETPOMArHHTHOE [ONC. Cucrema vpasuchnii  Makcpenna.,
BoaHoBOc YpABHEHHE IUi%  OIEKTPOMATHHTHOTO MOAX W €0 peileHue. CEOpOCTE
PACTIPOCTPAHEHHA ATEKTPOMAIHHTHBIN BOIH B Cpelax. OcHoBRHER CBOHCTES MEKTPOMATHHTHRIX
poni, Bewrop [loiigmasra. Mumynse jextpomarnuthoro noos.  Hsaysewne  gunons,
Muarpamma manpasienrocT. Hpdexr Jlomnepa nns MIEKTPOMATHHTHBIN - BOJIH. Ulxana
SMERTPOMATHHTHEIX BOMH.

Paizea V. Onaka

Tema 1. [comerpH9eckan ONmHER

Cofepmanne Temud. SIeKTPOMATHWTHAS NPHPOA  CRETA. [paanan  Dofirenca.  3axkone
OTPAKEHHA W OpPEIoMIcHH, ADCOMOTHRA H OTHOCHTEIBHABIR MOKASATCH NPEAOMISHHA,
Monuoe BuyTpeunee oTpawende. Coetopoiel. |eOMeTpHYECKAS ONTHEA KaK NpeenbHbf
cayaail poHeBol onTrEW. ONTHYCCKHE HECTPYMEHTH,

Tema 2. Hutepdepenung creta

Comepwanie Tembt.  MOHOXpOMATHHECKHE W HEMOHOXPOMATHYSCKHE BOJHAL TpeHun
CYTIEPNOIHIHA # WHTEHCHEHOCTE NPH CIOMCHNH CRETOBLX BOJIH. BpeMeHHAR KOTEepeHTHOCTE,
Bpess H AMHHA KOTEPeHTHOCTH. [IpOCTPasCTREHIAT KOTCPCHTHOCTE. Pamnve KOTepeHTHOCTH.
Onriueckas WMHA TyTH, ONTHYECKas PAIHOCTE Xoga. PacyeT HHTEpHepCHUHOHNOR KapTHHLL
OT IBYX KOTEpeHTHbx #HeTounskos. [lodocsl pasHoil TOMUWHBL H PARHOTD  HAKTOHA.
Muoroayaesas #aTeplepenins. Cnocolsl DOTVCHAA KOTePEHTHRIN nyueil, Hatepdeposerpet.
Tema 3. Judipaxuna crera

Conepxanne Temet.  [prmmm Dofirenca — $penend. Metoa son @penenn. [Tpamannneiinoe
pactipocTpanenne creta. [ndpakuis dpereas. Tuppaxuns Dpeneis 0T KPYIIOro OTBSPCTHA B
kpyraoro aneks. Jadpaxues Qpesens o1 ¥pas NOMYIIOCKOCTH. CliRpais Kopuw, Tndpakisa
Mpayurofeps 0T GCCKOHCHHO  LTHHHOH npavoid memn.  JInppaKiaoHHan  pacxoIHMOCTE.
Judpaxis or  onHoMepHol  AndPAKIHOHHOR  PCIMETER. Paspemmmomas  cnocofRocTs
OOTHYECKHX HHCTPYMenTOR. TIoHSTHE 0 ronorpaduy.

Tema 4. [Tomaprzanns ceeTa



Cogepwanne Temul. EcrecTBeHHBH W nojspuiosaHHiii ceet. CTenedh MOMAPHIAI[HA.
Monapusauns ceeT@ NpA NpefoMienan B orpamcHsd. Jakon bproctepa. TNommpusaus opa
neofinos nyuenpenosterusy, OORIKHORSHHEE 0 HeobwxHoBeHHEN myun. OnTHYeckas oCk
kpuctanna. [loaspossl # NOAApAIANNOHARIC TPHAMBL [TOMAPHIATOPEL 1 AHAIH3ATOPbL 3aKon
Mamoca, [lonvBonHOBBIE W HETBEPTERONHOBLE MacTHHEH. HekycCiBeHHAR onTHueCKas
anpzoTpoIHs. ONTHYSCKAS aKTHEROCTS BelecTra. Idupert Mapanes.

Tewma 5. [Jucrcpona ceeTa

Copepokanne TeMbl. 3aTpyIHeRHs B 3nckrpoMarHaTHod Teopun Makceenna, Hopumanshas w
aHoMAThHA  gucoepcEd.  Meroanl vsbmomennds  enepeun.  [lpnssaridecknll w
ANPEKUHOHHEI CIEKTPEL ICKTPOHHAN TEOpHA Anciepenn ceeta. [Mornomenne coera. 3akon
byrepa, [{reTa Ten H COEKTPRI MOTNOLIEHAA.

Pasaea V1. Kpanropas guiuxa

Tema 1. HEMEHTE KBAHTOBOH ONTHEH

Copepwanue Temel. TennoBog winydeddne. Pasnopecnoe wanyuenne. NapakTCpHCTHRE
TENAOBOTE Hamydenns, Adcomoraoe depHoe Teno. 3akod Kupxroda 3agon Credana-
Bonsumana @ saxon Buna, Pacnpesencine 3Heprud B cnexTpe abCOMOTHO MEPHOTO TR,
Mopayna  Panes-[heneca, Yiwrpaduonerosas karactpoda. Keantosan runotesa n fopmyna
Tnauka. Buemuefi doroanextpusecksi addert u ero sakonst. Portonsn. Idupert Kommrowna u
ero teopus. Mogens atoma Pesepdopna. [ocryaarm bopa. Atom sonopona.

Tesma 1. DIneMeERTE KBAHTOBOH MEXaHHEH

Cogepmanse Tembl. [HnoTesa ge BpoHma. DkcnepRMeHTansHOe MOITBECPAICHHE BOTHOBLX
ceoficTs  MukpoyacTin. CootHowenKe seonpetenennocteli. Bonnosas dyHRumA, co CBOfCTRA
B crarmcTHueckuli  oumeicn.  Hecraumonaproe vpaspenwe Ulpemanrepa. CTranmowaphHoe
ypapschue [lIpeawnrepa. Yactwua B nortenunanterold ase. [lpoxomaenne wacTHub epe:
noTeHUMATRREA Oapeep. Ksantoseii rapmosxueckuit ocumnnatop. Ypasuchue [lpcantrepa
A8 MEKTPOHA B ATOME BOZOpOAA. [NnapHoe, OPOHTANLHOE H MATHHTHOC KBAHTOBBIE YMCia,
KranToBanne 3Heprud WICKTPOHA B OTOME BOAopoga. C(nextp aroma eoaopoja. [lpamino
orfopa, OpoHTaAnLHEI 1 MarHUTHEI MoMeRT AeKTpoRa. ColcTBeHHBIN MCXAHHYECKHI MOMENT
HMOyIRCA nexTpona (cnuH), CUMHOBRIH MArWWTHEIH MOMEHT ajekTpoda. CoHoBOE W
MarEnTHOe cnuposoe keaHTosse qacna. Onwr Hrepuna v [epnaxa, [puawan sanpera [layma.
[Mepuoauveckan  CHCTEMA  WICMCHTOR Menneneepa.  [lornomenne, cnoHTasHo: ®
nrayunposadnoe wamyaende, Jlazeprr, TpuHimn geficTBrs naiepoB. KNaccH4eckan Teopus
tennoemkoctd. Jakon Mwononra w e, KeanTopas Teopus TennoeMxocti inmreina, Teopna
repnoesxocTi Jlefan. dononuwn. Boaonw A depuuonkl. [ToHSTHE 0 KBAHTOBRIX CTOTHCTHEAX
Boze-Diinmmeting u Gepun-Tlupaks

Tema 3. OcHoBsl HHIHKH TOMHOrO 81pa H MIEMERTAPHEL HACTHIL,

Conepmanse Temsl. Xapaktepneriicn atomuoro 1pa. Monemn atomtore apa. Macca n sHeprus
CEATM A0pa. 3AKOHL! PATMOAKTHRHOIO pactiasa, Ankda-, GeTa- W raMma-wiiyyenne. AnepHee
PEEKIHH © Jawoubl coxpancund. Peaxuma nenenns axep. Llenman  peakins nenewns. Peakina
CHHTe3a artoMuex  agep.  [lpofineda  yopasisesbix  TepsosnepHsix  peakumii,  Buaaw
pravmofeeTeni M EasceHdMEalMs  deMeHTApHRX  vacTHRL  Meroam  permcrpanmn
yreMenTapriEx yacTan. Kocamveekne myui. HacTHIm ¥ anTH4acTiie. Hefrpsno.

ConepRanne npaKTrHHeckny Iana il no ancuananne
Painen 1. Mexannia
Tema 1. KaHeMaTHEA NOCTYNATEALHOID OEHMCHHR
Conepaanwe npakTusecknx rapatwii. Marepuanenan rTouka (uwacTena). CHeTema OTCHETA
Wuepumanessie cucremsl otedera. Pammyc-sekrtop. [Mpuaumn orHocHTensHocTH 1'amines.
Tpaextopui. [TocTynareisHoe IBHKCHRE TBEPIOID TENA,
Tema 2. KpmeMatHkn BpalATENEHOMD OTRNHEH S



Conepaanie NPakTHYECKRX SaHATHA. Pammyc KpHBHIHE TPREKTOPHH, Jnpciinas ckopocTs M
neHeiiHoe yekopenne, TARTEHIHATEHOE H HOPMAIEHOS YCKOPCHHA. URATE MENTY THHEHELIMH H
VIAOBBIME KHHEMETHHECKHMH BeTHSHHAMH.

Tema 3. JInHaMAKa NTOCTYNATETRHOND IBHACHHA

Cogepacanne npaxtwdecknx sansamuil. [lepsuii sawon Heworona W NOHATHE HHEPUHANLHOR
cueTeMil OTcueTs. Bropoll sakon HeIOTOHE W NOHATHE CHUBL MACCEL H HMIYIRCH. Y paBHenne
JIRHECHNE,

Tema 4. [InHamuxa RpalATEIRHOTD ABHKEHHA

Cogepmanie NPAKTHUSCKHY HAHATHE. MoMenT cuiibl. MOMENT uMmyibsca. MomerT HHEPLIH,
Teopesa [llteftnepa. YpasueHne MOMENTOB (CBASE MOMEHTA HMIYNLCA ¢ MOMEHTOM CHIH).
VpasHeHNE BPAILATEILHOND ABHKCHHA TBCPAOTD TENA OTHOCHTETRHO HENDIBHAHOR OCH.

Tema 5. Jax0HE] COXPAHCHNSA

Cogepwanse NPAKTHYCCKHN 3aHATHHA,  3aK0H CONPAHEHHS HMIYNhCa. JakoH COMPAHEHHS
MOMEHTS HMITY TECA.

Pasaen 11 . Ocropsr MonexkynapHob QHIHKH H TEPMOITHHAMAKH
Tema 1. MonekyISpHO-KHHETHHECKAS TCOPHA FA30B
Cofepwanie NPAKTAYSCKAX 3aHATHA,  OCHOBHWE N0J0HEHHA MOCKY IAPHO=-KHHE THICCKOH
TEOPHH BelecTE, MuKpo= H MEKPOCOCTORHKSA CHOTEMEL.
Tema 2. Tleppoe HaUANMD TEPMOIHHAMHEH
Conep#anie npaxTuseckny 3anaTuil, CCHOBHER TEPMOIHHAMMYECKHS TOHATHA: BHYTPEHHAA
yHepras, padoTa, Teraord. DopMyIApPOEKH NEpBEOIC HEMATA TEPMOIHHAMHEH. YpasHenne
NEPEOTD HAY&Nad TepMOOHHAMHKH, TeniofMKocTE. JABHCHMOCTE TENIREMHOCTH HICAIBHOIO
raza or Buaa npouecca. PGopuyvna Makcpa. Pabora, copepiiacmMai raiost NpH HIOMPOLEEEAN.
“IATanLmas (Ternonas dyvekuna). Amnatareueckuil npotece. TernoEMKOCTs TBEPIEX TE/.
Pasaen IT1. DaekTpHYECTEO W MATHETHIM
Tewma 1. HanpamenHOCTE 3NEKTPHYECKOTD MOJA B BAKYYME
Cogepmanie npakTasecknx sanamwi, 3axon Kynowa TlodsTwe 2IeXTpOCTaTHHCCKOrD MOJA.
CHnosble THHEHAH {(THHAR HanpoxeHAoCTH). [pHEIHO CYIEPNOTHIAR IMCKTPOCTATHHECKHN
monefi. ToTox BewTopa HanpasesuocTH. Teopema laycca i SNEKTPOCTATHHECKOTO NOIR B
BAKYYME H 88 CBAIE C 3AKOHOM Kynoua.
Tema 2. TToTeHIHAT MEKTPOCTATHICCKOTD TONL
Congpaasiie NPaKTHYECKHX jauaTiil, PaboTa cun 3MEKTPOCTATHYECKOTO TIONA, Liuprynanus
Hal PRHCHHOCTH MMEKTPOCTATHYSC KOG T, I-"-:n'mp HATIPHAHSHIGCTH ANeKTROCTaTideckoro
mod,  TToTeHUAAIBHOCT:  (KOHCEPRATHEHOCTE) MISKTpoCTATHUECKOrD  noad.  TloTeHumaL
PazHocTh NoTeHnnancs, CBAIL MCEIY NOTEHIHATOM 0 HANPEAEHHOCTLIO HEKTPOCTATHIECKOTD
Kt

Copepacanme JadoparopHBIX JARSTHI 10 AHCHHTLINAE
I cesecTp
Pazaen . Mexainxka
Conepwanue nabopatopueix 3ansthi, Jlabopatopran pabota MNe 1-5 Hayuenne IHRAMEKH
BpAnATENLHEOr0 ABWKEHEA TRepnoro Tena, Jlaboparopnad pabora Ne 1-9 OnpeoencHe MOIYIE
CABHTE METANTOE METOAOM KPYTHIBHEX KoneOaHmi
Pasgen 11 Ocuosst moncsyspaoil hHIHER B TEPMOIRRAMHKH
Copepmanue asboparopuery  samarwil.  JlaGopatopuas  pabora  No 2-2  Onpenenenne
o HIHENTE BRSKOCTH WHIKOCTH M qWcna PefiHonnaca METONOM NANAIOUIETO B SKHIIKOCTH
apHED
Jlafoparopras palota Ne 2-3 Onpenenense CKOPOCTH 3BYKA B BOTAYNG H NOKA3HTEH aqHadaTH
BOAIVEA METONOM CTORUCH BOMHE

TNaGoparopnan paGota Ne 2-7 Onpesienenne NokaaTeis AIRabaTe Bozayxa MeTo10M Kneuana-
Heaopma



1 cemectp

Paygea [11. DaesTpruectBo B MATHETHIM

Conepaanne madopaTopuex sanaTril, JlaGopatopras pabora Mo 3-1 Mayuenne alekTpiueckoro
nois

Nafopatopias pabora Ne 3-3 MocToBOl METOI HIMEPEHIA

Jafoparopuas pabora Me 3-8 Mayuenwe smacHHe MIEKTPONPOBOJAHOCTH W ONpELeienne
VASIBHONG CONPOTHBIEHHS METAILIA

Pasgen 1V, Koaebania 0 BonHb

Conepwanme nabopatopuers  sansvwit.  [laboparopuas  pabota Ne 4-2  Hamepenme
HHIYKTHEHOCTH KATYVIIKH 00 ¢¢ AKTHRHOMY H PEAKTHBHOMY CONPOTHBICHHAM

Nadoparopaas pabota Ne 4-4 HecnenopaHns saekTpHHEECKEN konetaHmi BYKOBOR YacTOTEl C
NOMOIILIO 3ICKTPOHHOID OCIEITOrpaha

Paigen V. Omruea

Conepanne nafoparopaes anatuil. Jlabopatopuas padoTa Ne 5-3 OnpejencHne IIHHBI
CHETOROH BOMHE ¢ momolsio kovel Huomona

Nlafopatopsas  pafiora M 5-3  Onpenenewire AL CBETOROH  BOOHEL € TIOMOIIBIG
I paKuHOHHON pelIeTKH

Paizea V1. Knantosas usnka

Conepscanmne Na00paTOPHBIX 3aHATHA.

Jaboparopuad padora 6-1 Onpenenenue noctosuuoil Credana-honkiyana

Nabopatopras patora 6-2 Hayqense Bretmero GoTosdierTa i BaKyyMHbIX {oToANEMEHTOR

5. OLEHOYHBIE CPEJCTBA LS TEKYIIENO KOHTPOJIA YCNEBAEMOCTH,
MPOMEEYTOUYHOH ATTECTALLMM IO UTOTAM OCBOEHHA THCHHILTHHBL
H YYEBHO-METOIHYECKOE OBECIEYEHHE CAMOCTOATETLHOH PAROThI
CTYIEHTOR
5.1, Texkymmi KoOHTPOIL YENeBAEMOCTH

BOTIPOCK! 118 NMPOBEAEHWA PEHTHHI -KOHTPOJIA
1 cemecTp
Pefimina-konwmposis el

1. Mexanndeckoe ABWAEHNE Kag npocTeiias dopMa aemweHus Marepud. CHcTema
orcuera, [Tpatumn otHocHTensHocTi Damines, [Tpeodpasosannn [ammaed. Pagnyc-sexTop.

2. Marepuansuas Touka (dacTHua). Tpackrops. Pammyc KpHsiinLl  TPagKTOpPHH.
Jlunefinas cKOPOCTE H THHEANOE yexoperne, [TocTynarenknoe TRHHSHHE TREPIOTO Tena,

3. TaHreHOHANLHOC B HOPMATLHOE yokopennd, CBate memily AHHEHHEME H YTNOEMHA
KHHEMATHYECKHMH BETHYHHAMM.

4. Nepotii 3axos HEOTONE W NOHATHE HHEPIHATEHIR CHCTEMLL OTCHCTA. Bropoil saxon
HBKTOHA B IOHATHE CHIBL MACCH ¥ HMOYILca, Ypasnenue JpiseHns. Tperi 3akon HeoToR:
H TIPEIETh &1 IPHMEHBEMOCTH,

5. HeuuepudansHee CHCTEME OTCHeTa, AGCOMOTHRIE M OTHOCHTCIRHBIE CKOPOCTH W
yeropeHne, CHIM HHCPIHHA,

6. CHCTEME MATEPHANLHLX To4cK, LledTp HHCpUME (UCHTR Macc). Teopema o JBiweHHR
LEHTPaE HHEPILHH.

7. MonsTre abcomoTne Teepaoro Tena, MoMeHT HHEPIERH Tena.

8. Teopema Ulteiincpa.

9, MomenT cHnbl,  MOMEHT WMOYIRCA, YPABEHECHME MOMEHTOB. Y paBHCHHC
BPALLATERHON ABGHENHA TBCPAOTD TE1d OTHOCHTE/ILHO HENOIRIKNON ocn.
10, Tupockomrscckni 3dupert. CroDompsie 00
11. 3aK0H COXPAHEHHN HMITY/BCA W TpeTHI 3akor HeoToHa,



12. JaKoH COXPUHEHAE MOMEHTA HMITY TRCA.
13, PaGoTa 0 MMEpris & MEXAHHKE. JHEPTHA KHEETH'CCKAA H TOTEHUNANBHAS,
14, [longrHe clnoeoro nons. CREs Mewity MOTEHIHATLHOR 3HEPriell i CHoH.
15. 3aK0H COXPAHEHHA MCXARWTECKON IHEPIHH.
16, KoHCepRETHEHBIE H HEKOHCCPBATHBNBIC Cilbl, KonceppaTusHad M JHCCHNATHBHAA
CHCTEMEL
17. 3amayy MeXaHHKH SHAKCCTER N rasos.
18, YparHenne nepasphisiocTi. Yparenne bepaynm.
Peamunz-rkonmpoas N2
|. Torstie wieansHoro raza, MolexkyIapHO-KRHETHISCKO: TONKOBAHNHE TEMMCPaTyPhL
MakpOCKOMHIECKAE NAPEAMETPBE CHCTEMEL
2. Buyrpennsa omeprus mAeamwsoro rasa. Hmeno  crenenedl cE000ABL  JAKOH
PARHOTECTIPCACTCHHR JHEPTHH,
3. Jlasnende TA C TOMKH 3PEHHS MOJEKYIAPHO-KHHCTHHECKOH Teopmi, OcHopHOE
YPARHEHHE MOCKY IAPHO-KHHETHYECKOH TCODHH.
4. ¥ paBHCHHC COCTORHNA MICAILHOTO Tasd (ypaBHenHe Kaanefpona — Menneneera).
5. [lHHamMiHeckme W CTATHCTHYECKHE SAKOHOMEPHOCTH B (HINKE. CrarucTraeckuil MeTOR
weenegopain eneremil TTonsrie o GVHEIMKY PacTpelenenns
6. asopoe npoctpadcrac. @alosax  Touka, dasosan  Aueiixa. CrarneTHHeckoe
yepeaHeHRe,
7. Pacnpenenenne Maxcrenna, Cpeanie CROPOCTH MONEKYIL
8. Bapomerpaueckan dopuyia. PacnpeaencHne bonsomana.
0. Pacnpeaenenne Makesenia - bomsiumana,
Peiimunz-xonmpons N3
10. Vpasnenwe Ban-nep-Baansca. H3oTcpmbl peanbinix rasos.
11. MeracTabuneroe cocTosHie. KpHTHUCCKDE COCTORHMIE.
12. BHYTpCHHAA YHEPTHA PELTLHOTD Fasa.
13. XapakTepHCTHER HHAKOTD COCTORHIA, BIHANHE TOPALOK.
14. MNopepxuocTroe Harwkenne. CHIb, BOIHHKAIOUMNE Ha KPUBOH NOBEPXHOCTH HHIKOCTH,
@opnryna Janneca CMaiHBaHie H KAMHIIAPHEE ABISHHS.
15. [ToHATHE CTOIKHOBEHHAA. ¥ IPYTOC B HEYTTPYTOE CTONKHOBEHHA.
16, Ilpuuensuoe paceTOSHHE. Spiperrianoe ceuchue paccesnnd. Cpeonsd  UEHa
crOBOIROre npobera.
17. OenonHele TopuOIRAAMHUSCKHE NOHATHA! AHYTRCHHAR MHEPTHA. panoTR, TenIoTa.
VpasHense [EpEoro HatuaTs TepMOIHHAMHEH.
18, FamMCcHMOCT TENAOEMEOCTH WACANBHOID Tasa OT BHa mpouecca.  Pabota
COBESPIIIEMAR TAZ0M PR HIOIPOLEccax.
19, Ammabaruueckuil npoLece.
20, OfpariMbie 1 HeoDpaTHMBEE NpoUeccsl. Kpyrosod nponece (im K1),
21, Hukn Kapso n ero KITT a8 waeansnoro rase.
22. lpusumn AefcTBHA TENNOROIO IBHTATENR ¥ XONOTRIBHOH MAIMHBL
23. BuTponna, 3aK0H BOIPACTAHHA IHTPOTIHM,
2 ceMecTp
Peiinunz-xonmpots Xel
1. 3awom Kyvnoua. HanpasedHocTs  SNEKTPOCTATHYECKOTO — NOS. Houarne
AEKTPOCTATHHCCKOTD ToaA. [TpHHIHD CYNEPROFHIHE JEKTPHISTRIN e,
2. Morok wanpswersocT. Teopema aycca U AMEKTPOCTATHYECKOTD NOMA B BIKY ¥ ME.
3. [prmenenne Teopemsl [aveca Ams pacyeTa nonei.
4, Pabora cmn adexTpoctaThdeckoroe  noas.  LlnpEyasims HanpREEHHOCTH
AMEKTPOCTATHYSCKOND MOAA,
5. MMotesunan. PasHocTs noTeHnranos. CBEShH ME#ILY MOTEHIHAL0M H HanPAHCHHOCTBRIO
ACKTPOCTATHYECKOTD MO,



6. CpoBogmbie W CRAIANHEE 3apaiel B pemectse. Tunsl guwextpukon. Honwas,
WEKTPOHHAR W OPHERTAIHOHHAR IOTAPHIANHH.

7. DNERTPOSMKOCTE YEAHHEHHOTO [IPOBOIHHKA, CHCTEMB! IPDBOIHHKOB H KOHACHCATORA.

8. ueprs IAPRACHHBEIN VEIHHEHHOTO TPOBOJHWEZ, CHCTEMBL MPOBOAHMKOE W
KOHACHCATOPE. IHEPrus ek TpHdeckoro nona. OObeMHAA NIOTHOCTD IHEPIHN MCKTPHHCCROTO
nond.

9, KapakTepHCTHEH SIEKTPHYSCKOTO NOJAR M YCIDBAA ero cymectrRopanms. Paanocts
NOTEHIHATOR, NICKTPOABHIKY AR CHILA, HANPAKCHHE.

10, Jakon Amnepa. Marnwraas wHayxuns. 3aon buo — Capapa. TTonRTHE MATHHTHOTO
foutd. [IpHHINT CYNEprOHITHE MarmaTHEX nosel. MarnmTii Mmoment.

11. MarsuThoe NoJe NpEMeTHHSAHOID B KPYTOBROTO TOKOB,

12, Jpmecenne 3PMREHHBIN SACTALL B VIEKTPHYECKIX B METHHTHBIX NOARX.

13, JaxoH NOJHOTD TOKA 18 MAFHWTHONO 0078 B Bewectre, HanpauednocTh MATHHTHOMN
nond. MarHuTHas NpOHRLAEMOCTE ¢peibl, HAAVKUHA MATHHTHOMO NN B BCLLECTRE.

14. Onwt @apagen. MaruuTeedi  notor.  3AC  waavkiuen.  (CHOBHOH  33KOH
anexTpoMarnnTHol Hraykure. [pasuno Jleana.

15, COMOMHIVKUES ¥ BIaMMOWHIYKOHA. HHIYKTHBHOCTS H BIAHMHAA HHIYKTHEHOCTE.
Tokn paIMmKAHAA B 3AMBIKAHNE.

Pedimunz-konmponn N2

1. CrofoaHse # BHNyVEIcHEEE KoneDamna. CapMosmeckye Mexanuyeckre konebannn n
HX XAPaKTCPHCTHER.

2. JHeprud rapMOHHYECKHY Mexanwdeckux koteDanmil. [lonamhe O rapMOHHYECKOM H
AHTAPMOHHYECKOM OCIHILISTOPE.

3. Criovkermne 0HHAKOBO HAMPARISHHEED MPMOHISeCENX KonebaHii. buenna.

4. ChooweHHe RBIGHMHO NEPNEHARKYIAPHBIX rapMonmdeckuy  kogedenull, Durvpu
Jlnccaky.

5. JaTyxaoume sexanmveckme wopeDaua.  Hactota, wo@UINEHT 3aTYXAHHS,
NOFAPRIMHISCKRNT 1CKPEMEAT IATYXAHHA MEXAHHYECKHX KoneDanHii,

f. BHEyRICHHRE MeXanHueckue KonebaHHa. AMIINTYIa B (ase npH BeEIHYKISHHEX
MEXAHHYECKHR KOnehaHuix.

7. Mexanuueckuii pesonanc, Peonamcupe xpuBbie. CooTHOWEHAR MERIY hazanu
BEIHVATAKOMER CHILL B CHOPOCTH NPH MEXAHHYECKOM PCI0HAHCS,

8., Mexanuwim oOpasoBAHNA MEXBHHHECKHX BOTH B YNpyrol cpenme. [lpononeame ©
nonepeunie poAnE. Bonnosoe ypaedenve W oero pemenne. [apMOHAYECKHEe BOTHLL W HX
KAPAKTEPHCTHEH.

0, Mazopan CKOPOCTE B ANCNepPend BoH. BonHosod NakeT H FPYITINEAS CROPOCTE.

10, TlosATHe o KorepeHTHOCTH. HBTepdepenuna sosm, Croayne BOTHEL

11, KonefaTensHeii ®OHTYpP. [ApMOHHMCCKHE SICKTPOMATHHTHBIC KOOcOaHHA W MX
NAPAKTEPHCTHEH,

12, 3aryxamomme exTpoMarsuTHeie kogschanus. Yactota, woopdHUMEHT IATYNAHMA,
norapREMITICCKHil  AEKPEMEHT IATYXAHNS WIEKTPOMATHMTHEX  KoncOanmii. JlobpoTHOCTh
KonedarenbHoro KOHTYPa.

13. BHEY®OCHHEE MEKTPOMaTHHTHEE konebanna, AMOanTyaa o (asa BeHYEIEHHLX
HMEKTPOMArHATHEIX KonedaHnii.

14, Gapaneesckas B MAKCBENTOBCKAR TPAKTOBKH RBICHHA WNEKTPOMAHHTHOH HEIYVKIHM.
Tok cMermeHn.

15. Creresa yparsenni Makcsenna, JnekTpoMarHiiTHOE OOE.

16. Boanopoe ypaBHeHWe [18 WIEKTPOMATHHTHOID NOJNA # el0 pellleHHE. CropocTs
PACIPOCTPAHERHA JEKTPOMArHHTHEIX BOMH B CPeIax,

17. OCHOBHEIC CROMCTER JICKTPOMATHMTHBIX BOAH. MMEprHE H  OOTOK  3HCPran
STeKTpOMArHATHL BonH. Bekrop Toirranra. MmMnyise ek poMariiTHOND D08,
Peivmune-sonmpons N3



]. FnexrpoMarunTeas npupoxa ceera. [lpunuun [wfiresca. 3axoHRl OTPAKCHNA H
npenoMacHin. AGCOMHTHRIA | CTHOCHTENLHE nokasaTeny npeaosnenns. [lommoe sHyTpennes
oTpaenne. CBeTOROILL

2, KorepeHTHOCTE B MOHOKPOMATHYHOCTE CBETOBLIX BOJIH. BpemeHHAN KOTEPEHTHOCTE.
Bpemd B MNHHA KOTEPCHTHOCTH,

3, Onrevecxads IHHA my T, OOTHYECKAs PEIHOCTE X0aa. Pacder nuTepihepeHHORHON
EAPTHHLL OT OBEYX KOTEPCATHRIX ACTOUYHHKOE.

4, Mosocs! passoil TONMHHLE B PARHOTD HAKTOHA,

5, pocTpaicTASHHAS KOrepeHTHOCTE. Pannye KOrepenTHOCTY,

%, [puausn Dofresca —  @penenn.  Metox  som thpenens.  [Tpamoannelioe
pacnpoctpanenne creta. Jnppakung Gpeneis #a KPYIIoM 0TBEPCTHH 1 THCKE,

7. Muippakima thpaynrofepa oT GeckoRedHo JTHHHOR TpaMol mem.

%. Nubpakuns Dpayirodepa na oanoMeprol ANGPaKLHOHHONR pemeTre.

5.2, Tiposesky ToMHAR ATTECTAINA [0 HTOTAM OCBOBHHS AHCUAIHHE ( FK3EAMECH )

Bonpock! k ar3aMeny (1 cemectp)

1. Mexaungeckoe IBHEEHHE Kak npoctelimas dopsa ABWHKSHHA MaTepHK, CHcTeMa
oreueta. [puaumn otuocktensnoeTH Camnies. [peobpasosanna Tamiied. Pannye-sexrop.

2. MarepyateHas Touxa (4acTHUA) TpaeKTOpHA. Paguyc KPHEHIHB TPAEKTOPHH.
Tuueiinas cxopocTs B THHedROE Yeropeane. [TOCTYIATENBHOC IRHKEHHAE TREPIOID T4,

4. TanreHIHATEHOE 0 HOPMATLHOE YekOpeHHS. UBA3L ME#IY JHHERHBIMH B YITOBRIME
KHHEMETHUCCKNMH BETHIHHAMH.

4. [lepewil 3akon HEHOTOHA W NOHATHE HHEPUHATLHOR CHCTEMB! OTCHETA. Bropoit 2akon
HyHoToHa # IOHATHE CHUTLL, MACCH! B HMmyahea. Vpasnenne apmwennd. Tperuii sanod Heiorona
M Npedenkl ero TPAMEHHMOCTH,

5. HenHepumamuHBie CHCTEMEL OTeueTa, AGCOMOTHBIC ¥ OTHOCHTEABHBIE CKOPOCTH H
yekopen#e, CHikl HHEPLEA,

6. CHcTema MarepHansiyix Tover, Llewtp nuepunn {ueHtp Macc). Teopema o JBHMEHHH
HEHTpA HHEPLLHH.

7. Mousnrae abcomoTHe TeEpAoro Tens. MoMeHT HHePIHR Te/a.

£. Teopema lllTefinepa.

0 Mosenr caiel,  MOMEHT  MMOVILCE.  YPABHCHWE MOMCHTOB. Y PaBHEHHE
BPAIATETRHONG TRHIKEHHA TRERIOIO Teld OTHOCHTRNLHO HENOIBHAHOH 0CH.

10, JakoH COXPAHECHUA HMITYIBCE 1 TpeTHi 3aKon Huwmona.

|1, 3akon coxpaseHH MOMCHTA MMITYTLCE.

12, PafoTa # SHEPriA B MEXAHHKE. JHEPTHA KHHCTHYECKAA H ITOTCHINATBHEAS.

|3, ¥ paBHcHue HepaspuBEocTr. Y paskenne beprysian.

(4. [TomgTHe MAeaTLHOrn rasda, MoleEvispHo-EHHETHYECKOE TONKOBAHHE TEMOCPATYPLL
MakpockoHUeCKRE NapaMeTPhl CHETEMEL

15, BuyTpeHssa SHeprus HIeaneHoro raja. Umecno  erveneHed coo00aR,  FaKOH
PARHOPACTIPEIEIEHHA JHEPTHH,

16, Japnepme raza ¢ TOUKH 3IPSHAA MONEKYIApHO-KHHeTHYecKol Teopun, OCHOBHOE
YPABHEHNE MOTEKYIAPHO-KHHSTHISCKOH TEOPHI.

17. ¥V paBHEHHE COCTOAHMA HACANLHOTO Fasa (YPaRHCHHS Knanefipona — Menjgensena).

18, JupamyueckHe M CTETHCTHYECKHE IAKOHOMEPHOCTH B pazake, CraTHCTHHCCKR
MeTod Acencaosarnd cHeTembl. TlonaTie o dYHKIHA pacnpens/IcHis.

19, Pacnpenencane Makesenna. Cpeauae CKOPOCTH MOAEKY L.

20. bapomeTpiteckad fopMyna. Pacnpeencane boneumana.

21. ¥papnenue Ban-nep-Baansca, H10TepMEl peantHEX rA308.

OcHOBHBE TEPMOAHHAMAYECKHE NOHATHAD DBRYTPCHHAR SIHEPTHA, paboTa,  TenaoTh.
VparuenHe TeprOro HAYATA TePMOIHHAMAKH.



77, JapHCHMOCTE TEMIMOCMEOCTH  HISANBHOTO ra3a oT BHaAa npouecca.  Pabora,
COBEPLIACMEN TA30M MPH H30NPOlECCas.
23, AnnabaTHYeckHil npouecs.
24, OBpaTHMblE W HeoDpaTHMBE Tpoeccs. Kpyrosoi npouece {(1HKN).
25, Lukn Kapro » ero KILL ans nacanssoro rasa.
26, [lpuaunn JefcTERA TEMIOBONG ARHFATENS H XON0MNIRHON MatiHEL.
77, 3akon Kynoma, Hanpawennocte anextpocratHueckoro  moms.  Tlowstae
MEETPOCTATHYECKOrO nons, [TpHHIND CYTCPNoIHIHN WIEKTRHYECKHR TOeH.
28. [loTox Hanpa#cHHOCTH. Teopema [ayeca 108 3AKTPOCTATHYECKOTO 1I0J5 B BAKYYME.
29, [pumencane Teopesel laycea aax pacueta noned.
30. Padora cmn  anexrpoctatHdeckore  nomd.  [lupryasuma  HADPAKEHHOCTH
AUEKTPOCTATHHECKOID NOMTH.
31. Motexuwnar. PasnocTs noTeHunanos. CBA3k MeRLY NOTEHUHANTOM H HANPARCHHOCTHI
MK TPOCTATHHECKOTD TIOAR.
32, CeofoJHEE W CBS3AHHHEE 1apRIn B BellecTse, THNk aHaexTpHxos. Monwas,
HISKTPOHHAL W OPHEHTALHOHHAR MONHPHIALHH,
33, [MMoaspezopasnocTs.  JIHINEKTPHYECKas BOCODHHMYHBOCTL - BELISCTBA W 6
FABHCHMOCTE OT TEMIEPaTYPRL
34, Teopewma [Daycca 298 HIEKTPHYECHOTO TMOMA B JIMMISKTPHEE. ONEKTPHYSCKOE
ememnenne. [THaekTPHYSCKas IPOHMIAEMOCTE CPeakl. HanpawesHOCTE AMEKTRHYECKOTD NOA B
OHIEETPHEE,
35. Pactpe/eenne sapaaos B NPOBOIHRKE, MICKTPOCTATHHECKOE MOE BHYTPH H CHAPYIKH
NPOBOTHHES, JNERTPOCTATHISCKAR JAMHTA.
36, DACKTPOEMEOCTE YeARHCHHOTD MPOBOIHTES, CHCTEMBI NPOBOIRIKOR 0 KOHICHCATOPA,
37, OHcpruA  ApKEHHBIX  YCIHMHEHHOO MPOBOAHHER, CHCTEMBL TOPOBOIHHKOB H
KOHASHCATOPA, JHEPIHA WIEKTPHUECKOrD Mo, ODBeMHAN IIIOTHOCTE IHSPIHA WIEKTPHYCCKOD
NOIA.
Benpochl Kk 2E3ameHy (2 cemectp)
38, NapakTepHCTHKH SMSKTPHHECKOrD MOJR W YCIOBHA ero cymectnoBanud. Paznocts
MOTEHLHATOB, ANMEKTPOIBRAVILAT CHIE, HANPEREHHE.
39, EKnacewueckad OJNEKTPOHHAR TEOPHA  JICKTPOOPOBDAMMOCTH  METANNOE ©H CC
HEJOCTATOMHOCTh.
40, 3akon Amnepa. Marnutsas wnaykies. Jakon Bwo — Casapa. [lonsmae marsumhoro
noas. [IpHHLET SyTepnoIniss MariHTHEIX noneit. MarsurHei dovent.
41, MarsuTHOE None NpPAMOTHHERHOMO H KPYTOBROTD TOKOR,
42, LupeyIsSUHA BEKTOPA MATHHTHOH MEIYKUHH. 3ak0oH NoIHOM Tokd. MarnuTHoe none
NTHHHOTO CONSHONIA H TOPOHIA,
43, MarnpTHoe BiIaMMOIECTEHE TOKOR W &WHHLA CHILI TOKE — AMIED.
44, [lpracHAe 3apa#eHLN YACTHIL B WIEKTPHYECKEX H MarHHTHEIY TT0JEX,
45, Onermr  Oapatex. Marnwrawfi notox. 30 muaysumn,  Ocuossof  3akod
atexTpoMardHTHOR myEan, Mpasuno Jlenna.
46. CamMoMHOyKuHe B B3aHMOMHAYENHE. HEIVETHEHOCTS W BIAHMHAS WHIVETHBHOCTH.
Tokn pagMepikasid H IJaMEIKAHAA.
47 . Ineprus MarauTHOro pos, OOLEMHAN TIOTHOCTE 3HEPTHH MATHHTHOIO DO,
48. CroGoOHBE W BRIMYKIEHHEE KoneGanns, [apMoHIIeckne MEXAHMMCCKHE KoneOIHNE 0
HX XapaxTepHCTHEM.
49, Fuepria rapMOHHUSCKHX MEXAHHUECKHN KoneGannii, [TOHATHE O TAPMOHHUECKOM H
AHTAPMOHHYECKOM OCHHIIATORE,
50, ChomeHHe DIHHAKDB0 HENPALIERALI TapMorrdeckiy konelmmi, brena,
51. Cnosenné BIEHMHO NEPHCHAHKVISPHRIX rapuMoHAuecEnXx wroncDaHul, PUryps
Jnceasy.



52, Jaryxmonpie  MexanHdeckwe xoneGamns.  Yactora, koaMUMEHT aTyxamus,
AOrApHMINECKIE AeKPEMERT 3aTYNAHNA MCXAHNYECKHN KoneDanui,

53. BLIHY®ACHHBI MEXAHHYECKHE gonefanng. AMIIATYA2 B (asa NpH ERMHYEICHHEX
MCXAHMHMCCKAR KO1eDanmax.

54, Mexanwueckull pelonatc. PesosacHble kpupbie. COOTHOWCHNA Memay (adanmn
BRIHYHCIAIOLIEN CHITI B CKOPOCTH MPH MEXANHYECKOM PC3OHAHCE.

55, MexanuiM 0OpASOBAMHA MEXaHHMCCKHX BOH B ynpyroil cpeze. [lpononsuwe w
nonepediiie BoTHE, BoIHOROE YPABHCHHE W €0 PeIleHie. [apMoHHYCCKHEC BOHE B HX
NAPAKTEPHCTHEN.

56, Konebatenwhii koHTVP. [BpMOUMYECKHE ICKTPOMArHHTHEE KoaeDauns M HX
NAPAKTEPHETHENR.

57. JaryxaiolHe NMCKTPOMATHHTHRIE KoneGamuy. “actora, kodduuMENT IETYXaHMS,
norapedMUHECKHE  TCKPEMEHT  3ATYXAHAA JNeKTpoMarHnTHex  konebapmil.  [lobpotnocts
KONEGATETLHOMD KOHTYPA.

58, BemvIeHHBIE YVICKTPOMATHHTHEE KOMCOAHHA. AMMIIHTYN 0 aia BRHYEICHHBX
AICKTPOMAT HHTHEN KoTetanuil,

59, MapajeeBCKas H MAKCR2INOBCKAN TPAKTOBKA HB/ICHHA ANEKTPOMArHHTHOR HHIYKIINH.
Tok cmemenns.

60, Crcrema vpasrcHiit Makcpenna, INEKTPOMarHHTHOE MOJe.

61. AnexTpoMarHuTHAA TpHpoaa ceera. TIpusumn Tefirenca. 3akoHsl OTPaMCHAA |
npeoMeHns. ASCOmOTHEG H OTHOCHTENLHEIT noKasaTeny npeiomieHna. [lonmoe BEYTPEHHES
oTpakeHue. CReTOBOIR,

62. KorepenTHOCTE M MOHOXPOMETHYHOCTE CBETOBBIN BOOH, BPEMEHHAR KOrePeHTHOCTD.
Bpews o AIHHA KOFEPEHTHOCTH,

63, Onmaueckas anmea iy i, OnTHYcckan passocTs xoaa, Pacder wimepdepenmnontoi
FAPTHHEI OT JBYX KOTEPEHTHRY HCTOUHHKOR.

64. Tlonockl paBHOR TOAMMHE! H PABHOIO HAKIOHA.

63, [Tuippaxuns Gpaysrodepa va onnomepioil IRGPAKIHOHHOR peleTie.

66, EcTecToeHHEI B nonspH3oranikil ceet, [Tonmpriaims npH OTpakednd 0 NPEIOMICHHN.

Jaxon bpocTtepa.
67. Momapusausks npw 1sofinoM Tysenpenomncans, OObxHoBeANE 1 HeoDLKHOBEHHLIH
myen. OnrHgeckan ock kpuetanna, Mongpusansorkee npramsl. 3acod Mamoca.

68, Tennopoe HITYUCHHE H 610 XApAKTEePHCTHEH, 3aK0HH TENAOBOre HATYYeHHA.

69, Mopuymer Pones-Txoupca w [nanka anw tennosoro wanyuenis. CnexTp wanyHcHHE
AfCOMIOTHO HEPHO TENA.

70. Buemmmii  doroaddert ® ero zaxodsl, Ypapuenwe DAHINTEHHA A% BHEMIHETD
thoToappekta.

71, Macea # uanyine hotona. [lapnenne creta

72. et KoMnToHa H ero HHTEPPETAUNRA B CBETE KBAHTOBRIX NPEICTARICHWH o npupone
HITYIEHHA.

73, Monemu aroma Tomcona n Pesepdopaa u ux npotusopesns. Toctynars Gopa, Cnextp
ATOME BOJDPOIA.

74. Boposckas Teopws eTpoenis aToma, Onerrs Ppanwa i | epua.

75. I'mnoteza ne Bpodna. DKCOepHMCHTATHHRIC NOATHEPHACHHA BOTHOBMX CBOACTE
MHEPOHACTHL

76. TTpusuwsn i cooTHowerns Heonpeaenénnoctedi [Nefinenbepra.

77. Bonmoras dyukmug u ef crarHcTHueckuil ombicn. OOmee ypasdeane Hlpennnrepa.
Ypasnenne [Lpenanrepa ans CTANHOHAPHEIX COCTONHIH.

TH. ATOM BOOOPONA B KBAHTOBOH MEXAHHKE,

79. Keastoree yucna. [lpasina othopa.

§0. peawan ayan. Pacnipeneseane 3neKTpoHoE N0 SHEPrETHYECKHM YPOBHAM 8TOMA,

§1. Cocrae, 3apan H pasMep ETOMHOTG A1pa.



82. JediekT MAcchl B IHEPTHA CRAIN ATOMHOIO AIpa.

83. Moaens atoMHore Anpa. A1cpHble CHITLL.

84, PaamoakTHBHOS HLTYHEHHE H €T0 BHLbI

£5. Jakod pamnoaxTRBHOTO pacnata. [lpasuna cMemeHns.
£6. AnepHBIE PEEKIAK ¥ KX THIIH.

5.3, CamocTosTeIbHan pabora o0y A mer ocH.

. padoTd © JCKUMOHHBIM MATCPHAIOM KOK [0 KOHCOEKTAM, JHTCpaType, Tak M
AEKTPOHHEIM HCTOUHHKOM HHEOPMAITHYT

» BLIMONHCHHE JOMAITHETD SATAHUA H NOATOTOBKA K PEHTHHT-KOHTPOAM

. R KOHTPOIS paboTRl CTYASHTOR, & TakHe I8 CTHMYTHDOBIHHA  CHCTEMATHHCCKOTO

H3YHeHHE KYpCa {EJH'_r.}{a;u B TEUSHHE CEMECTPa OpSIyCMOTPCHE PR THHT-KOHTPOTH. O
NpoBOAATCA B MHChMeHEOH (Gopye

. T ROHT{OTA THANHEA CTYISHTOR TPOBOIHTCA K3ames (1 1 2 cemecTphl)

[puseprbie Temsl pedepaTHEHEX paboT
1 cemecTp
1. @u3HEA — Hayka NOIHAHHA MEPA.
2. MNpocTpancTeo 0 BPeMA B (ATHKE.
3. YepHwie neipel B0 Beeaennoil,
4, Vuenne K3, Upoakosckora.
5. Mopeawposanie NPOUCCCa PACOPOCTPANEHHA YAAPHOH BONHLL (IPH BIPLIBAX B
paTHYHEN Cpelax.
6. Kunernka ® TepMoInHaMuKks DHONOTHYECKHY NPOLCCCOB,
7. lNopanok n Gecnopaaok B Mupe DOMRITNY MOTERYL.
8. DECOepHMEHTANBHRE HLCNESIORAHHEA NICKTPOMATHHTHOTO 0008 Jemnn B obnacTm
CREPXHHIKHX 9aCTOT,
9. Ilapopas MOTHHE B & MPHPOIA.
10, MarnTHoe nofe Jeman.
[1. Monnsa u e npupoia.
2 ceMecTp
12, DACKTPHYSCTBO B HHEBIX OPrAHHIMAN.
13, FmexTpuecTio B aTMochepe.
14, JlasepHo-AADYIAPOBAHHEIE THIPOIHHAMHHYECKHE BOTHEL
15, (DHIHYECKHE METO/IhL PErHCTPALHH 3EMICTPACCHHI.
16, [MpuMenenne YIBTPa3BY K B HHTPOCKONHH,
17. buorpajua A.C. Ilonoga.
18. BolokoRHO-CHTHHECKHE THPOCKONLL
19. Coanue.
20, KocMomorsyeckoe KPacHoe CMCLICHHE,
CrnHcok MoikeT OTh IHAMHTENEHO pacimpen. Temy pedepaTa CTYNEHTHL COFMACYIOT &
MPeTIONARATENEN.
Poun  onenounbrx  cpeacte  (DOM)  amm nposeieHHf  ATTECTAIHN  YPOBHH

cOPMEPOBAHHOCTH KOMICTEHUNH OOYSAMMHNCA N0 AHCIHIUIHES OQOPMIRETCA OTAEALHEIM
MOKYMERTOM.



6. VAEEHO-METOHYECKOE H HHPOPMAIIHOHHOE OBECITEYEHHE
JAUCHHILIHHBL

6.1. KuunoodeeneqeHHoe Tk

Hanmenosante IHTEPATYPEL: ABTOD, HasBanwe, Bua | loa manamns

HITAHHA, HIAATEIBCTRO

KHWFOOBECIIEYEHHOCT |
b

Hamiuue B aiexTpoHHOM
karaacre 2bC

OcHOBHAA NTHTEpaTypa

1. Kyvamm, Ajexkcanap Aaewxceesns. Pusoka
METOIHUECKHE  YKAZAHHA K TOOPETHHECKOMY
MATEPHATY, MPAKTHHECKHM J8HATHAM H 3J2HHAM,
TecTaM. Komnackey naboparopHerx  paboT  ons
CTYACHTOB JHCTAHUROHHOR (QopMet obvuenns | A
A. Kymam, JI. B, Tpyuckas ; BragumHpckai
rOcYIapcTECHHMHA YHHBCPCHTET HMEHH Anekcanapa
[ 'purophesn4a 1} Hukooas I'puropresnta
Croneroserx (Bal'Y), Kadenpa obmeli ©
npeknagHed duiaxs ; moa pen. Al A, Kynoumima —
Bnagumup ;  Braauwmupckdid rocvOapcTRCHHBIH
YHHBCPCHTET HMeHH Anekcanipa [ pHTopLeBHYa W
Hexonas Tprropsesnsa Croretorsx (Bal'y), 2013
~— 214 e. : un., Tabn, — HwMeercs aneKTpOHHEAS
pepena .— bubaworp.: ¢ 211-212,

2003

hitp:/felib.vlsuru: 30/ handle/ 1
234567892624

2. MeTopnHeckoe iocobne I8 CaMOCTORTENBHOH
pafoTsl no EInke [ apT.-coet.: AA, Kymum, JLB,
Prvpor; Bnagus. roc. ye-1 v AL n HT.
Croneronen.- Bnaguvup: Hag-so Bal'y, 2017.- |28
¢, ISBN 978-5-9984-0822-9— HueeTcs WIEKTPOHHAR
pepcHs — bubanorp.: ¢. 242,

20017

3, Awnronosa, M.A.  OMIMEA  Mexanuxa.
Monekyiapras DHHEL Tepuoanramuxa,
SnexTpuuectee. Marmemwam.  Mexanwueckue
KoIedaddd H BOJHEL Boawopsas onmuea: yscOHoe
nocobre’  M.A.  Anromopa. 10K, Kokvpuna;
Bnagua. roc. ve-T uM. A w HI. Cronetoseix. —
Bragmuup: Wan-so Bal'y, 2017 ISBN 978-5-9984-
0776-5

2017

4 @ypon, Jleonna Bukropogny. 2NCcKTPHYCCTRES 1
sMarneTHIM:  yueGuoe nocodue [ J1. B. Oypon ;
Bnagum, roc. va-t im. A, T n H. I'. CroneTorey.—
Brnaoumup ;Ha-so Bal'Y, 2021 — 148 c. Hmeetca
nesTponHan sepoeun. -ISBN 078-5-0084-1454-1.

2021

JonosHuTensHas

JIHTEPATYPa

1. l'aakmn, Apramii Pexoporwy. Jekoun no
thuanke B 4 u, ; [yuebnoe nocobne] / A, @, [aikun
. BramuMupCKMi rOCYIAPCTBEHMEIR YHHBEPCHTED
(Bnl'¥V)— Baanumup : Braagesupckui
rocyvaapeTEeHERI yEnBepoHTeT (Bal7Y) 20042007,

2004 - 2007

http:lie lib.visu ru R handle/ |
234567R5/4659

2. Yeproe AL, Jampusmux no duosmke: Yuebnoe
nocobie aaa BryzoR / A, . Uepros, A Al

2007




Bopofees, — 8-¢ win., mepepad, H gon. - M. !
amaruT, 2007, = 640 c. : wn.. Tadn. — 1SBN 5-
4052-098-T7,

1. @ypos, Jleonna Bukroposn. Ocross
TeXHHYECKOH QMM TEOpHA, JA0a4H, TECTRE yyed.-
npakT. nocodne / aet.-cocT. J1LB, ®ypos; Bnam, ,,,
roc. vi-T s, AL, 1 H.I'. Cronetossix.- Braonsnp:
Mag-go Bal'V, 2021.- 208 ¢. (12,09 ).

ISBN 978-5-5984-1409-

| 4. Capeanen LB, Kype obmel dwsaxn @ yvaebroe
nocoduwe ong eTyvzon: B 3 1./ W B. Capenwes, — 7-¢

nal., crepeotnn. — CI6.: Jlane, 2007 — (Jlvuimme
naccnyeckine yueoHnsn) (Knacowqeckns yuebHax
nETepaTYpa no uInke) (YaeDHHEM 08 BYIOR.
Crnegnansnas auTeparypal. — ISBN 978-5-8114-
62596, :

2007

5. tbvpor, TMeownna Buxtoporuy. Vuehnoe nocobue
K DpaKTHHCCKNM pabotaM no (HIuKe [ aBT.-COCT.|
JLB. ®ypor; Bnagww. roc. yu-T v, AL w1 HIL 2019
Cronetossix.- Baagesmp: Hag-se Bal'y, 2019.- 140
c. (8,14 n.n.). ISBN 678-5-0084-1030-7 .

6.2, Tepnoanseckine nytanns
HTD CKypuan Texnwgeckoil (iauER ). FNEKTPOHHAN BEPCHI

6.3. Hurepuer — pecvpenl

1. http://genphys.phys.msu.ru
2. http://www.e-science.ru,/physics

7. MATEPHAJIBHO-TEXHHYECKOE OBECIHNEYEHHE JHCHHILTHHBLI

Jas  peanuzatil  JHCUHNIHHE  BHINKA HMCKOTCA CUEHHAABHEIE NOMEMEHWA nd
MPOBCICHHA HHATHI JEKIHOHHOMD THOA, J4HATHA NPaKTHYSCKOTD THNE, TPYANOBRIN M
WHAHBHIYATEHEX KOHCYIETALING, TEKYUICTO KOMTPOJIA B NPOMEKY TOYHON ATTECTRIHN, & TAKKE
MOMEMIEHHS 18 caMocTodaTeneHol paboTel.  JlabopaTopuile  paboThl NPOROAATCE B
7aGOpATOPHAX MEXAHHKH B Monexymapuoll dusaxn(428, 429), anextpomarnetiasa (425, 426).
ommikn (422, 414),
Mepeqent WCMONLIVEMOTO TTHIEHIHOHHOTO NPOrPaMMHONG obecneucHHS: nakeT ofHcHb
nporpas Microsoft Office, Microsoft Open Licence — 61248656
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