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1. IEJIH OCBOEHWS TN CIAILIMHEI
I_];CJISIMI/I OCBOCHUY JUCITUININHE] (I)I/ISI/IKa SABIISIOTCY:

- IIoJIy4dyeHue CTYJCeHTaMu (I)YH,Z[&MGHTELHBHOI‘ 0 06pa3013aHH;1, CHOCOﬁCTBy}O!I_[
HaﬂfBHebﬁIHCMy Pa3sBHTHIO JINYHOCTH,

— (jbOpMPIpOBaHHe Hay4yHOro MI/IPOBOSBPCHI/I}I H COBPEMEHHOTO (I)I/I3I/I‘:ICCKOI“ O MBIIUICHWUSI.

€ro

— H3YYCHHE OCHOBHBIX CI)HSH‘!CCKHX SABJICHUU © I/I,Z[efI; OBIIaJeHue (I)YHI[aMeHTaJ'IBI bIMH
HNOHATHAMMU, IPUHITAIIAMY, 3aKOHAMH W TSOpHUIAMU COBPEMEHHOH (I)I/ISI/IKI/I, 4 TaKX€ METOjiaMH

-

busnueckoro HCCIEOBAHUSA, YTO IO3BOJMT OPUEHTHPOBATECA B IIOTOKE HAYYHO]
TEXHUYECKOH nHOopMarmy.

OcHoBHEIe 31211 Kypca Guzmin;

jr>iq

1. Usyuenue ocroBHBIX usmueckux sBienumit u HJIeil; OBNaneHHe (DYHIAMEHTATEHEIMI

IIOHATHSAMHU, HOPUHIUIIAMHA, 3aKOHAMH © TCOpUAMHU COBPEMEHHO (1)I/ISI/IKI/I
(I)I/ISM‘-I(ECKOI‘O HCCJICTOBaHUS.

>, 4 TaKXe METojamMH

2. ®opmuposanue Hayunoro MHPOBO33PEHHUS U COBPEMEHHOTO (DU3MIECKOTO MBIIILTEHS.
3. Opnanenve npuemamy u meromamu PCILICHHS KOHKPETHBIX 3a7iad M3 PasiMuHbBX 06JacTel

(busukwy, nomoraronux B JAIbHEHINEM PeIlaTh paKTHYECK e 3a1a4n,
4. Osnakommenme c COBPCMEHHOM HAay4YHOH aniaparypod, BBEIPadOTKA HaBBIk

(OB

TIPOBCACHHS (U3MYECKOTO BKCIepUMEHTa K ABTOMATH3HPOBAHHON KOMIIBIOTEPHOM 06paGoTicu

PE3YJIBTATOB H3MEPEHUIA.

3. (I)OpMI/IPOBaHI/Ie YMEHUS BELICIUTEH KOHKPETHOE (pmnqem(oe COOCpKaHue B IIPHKHAIIBIX

3anadax Oymymei ClenuatbHOCTH,

2. MECTO JUCHUTLIINHBI B CTPYKTYPE OIIOII BO

Du3uKa OTHOCHTCS K 6azoBoit wactu OITOIT.

KY]pC (I)I/ISI/IKI/I ABIACTCSA YACTHIO IIOJATOTOBKH 6aKaJIaBpa II0 HaIIpaBJICHHUIO «HprIKJ'Ia,Z[ Hast

MareMaTuka u I/IH(I)OpMaTI/IKa)) B BYy3¢, 10 CBA3aHO C TeM, YTO BBIITYCKHHK HOJDKEH, IIpuMel

15151

3aKOHBI IIpUpoOasl Ha IIpaKTUKe, YMCTH HCIIONB30BAaTh, 0606H_IaTB nu AHATTU3HPOBATH

UH(OPMAITUIO, CTABUTH TeNH u HAaXO/MTh IIYTH UX TOCTHKCHHUS B YCIOBHSIX bopmupoRan;
PasBUTHS  HHPOPMALMOHHOTO 06IIeCTRA, Jnst sroro  meo6xomumo BmameTs KyJTbTY])
MBIIUICHAS, CIIOCOOHOCTBIO K 0606k IO, aHaIM3y, BOCHPHUSTHIO MH(DOPMAIHH, IOCTAHO]

Iend m  BBIOODY IyTel ee A0CTIIKeHMAL Wsyuenne mucommnume: ¢uzmuka mozgos

1 |
oM
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HT

O3HAKOMHTBCA C COBPEMEHHOM HayuHOif alnapaTypoi, BBRIPabOTATH HABEIKY IIPOBEJICHHS
(usruecKoro skcrmepumenta u 4BTOMATH3HPOBAHHOH! KOMTIBIOTEpHOH 0GpaGoTku pesynpTalon

H3MEpPEHEIi.

Hnsa yeremmnoro oceoenns Kypca ofmielt Gpusukyn neo6xoquMmEL B IIEPBYIO OYEpeib, 3HAHMS
H YMEHHA UX TPUMEHSTH 110 JUCIUILIHHAM: Maremaruka, uHpopmarnka. TpeGosamms x YPOBHIO

TIONTOTOBKA IS OCBOCHMS NHCLMILINHBL BIANCHUE SHaHUAMUY, YMCHUSMH M HaBLIKAMHE
objactn Kypca dusukm CPEmHEH IIKOMEI, Kypca MaTeMaTHKH (maddepennmansroe
MHTETpalbHOE HCYHCIICHNS, BEKTOPHAS anrebpa, BCKTOPHBII aHaITH3).

3. KOMIIETEHIIUN OBYYAIOIIETOCH], ©®OPMUPYEMDIE B
PE3YJIbTATE OCBOEHUS] AACHUTIIMHBI,

B pesymerare oceoemms mmcrmimimer Dusuxa dopmupyercs obmenpodeccHonannuas

Komnerenima OITK-1: CIIOCOOHOCTH HCIIONB30BaTh 0a30BEIE 3HAHUA ECTECTBEHHBIX Hay]

.J/‘

MaTEMaTUKu U I/IH(I)OpMaTI/IKI/I, OCHOBHEIE (I)aKTBI, KOHICIIIINL, TIPHHITUATIRI TeopHﬁ, CBA3AHHEIX |C

[IPHKIBTHOW MaTeMaTHKOM 1 HH()OPMATHKOIH.

(S0
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B pesymbrare oceoenns (uznxu oOywaromumiics momken AEMOHCTPUPOBATD CIICYIOIIHE

PE3YNBTATH 00PA30BAHMS:

1) 3narte dymnamenransmsie (busMYecKHe MOHATHS, 3aKOHEL, I TCOPHH KIACCHYECKOH M

COBPEMEHHOH (BHU3UKH.

2) YMeTh npeicTaBiATh AICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWIl HAYUHYIO KapTHHY

Mupa, IIOHATH IIOCTaBJIICHHYIO 3anmaqgy, (I)OpMI/IPOBaTB PE3ybTaT, CaMOCTOSATEILHO YBHIETH

CICACTBUS C(i)OpMyJIHpOBaHHOF O pesyibTara.

3) BJ'Ia)IeTL CIIOCOOHOCTHIO HCIIOJIb30BATh OCHOBHBIE 3aKOHET eCTCCTBeHHOHa}"‘{[‘IbIX
JUCIIATINIMH B HpO(beCCI/IOHaJH:HOﬁ ACATEIILHOCTH, HPUMCHATE METONBl MAaTeMaTUYECKOro

dHAJIN3a U 3KCIIEPUMEHTAIILHOIO HCCT [COOBAHUS.

4. CTPYKTYPA ¥ CONEPIKAHUE UCITUILIAHbI (MOJY.JIs)

OGas Tpy oEMKOCTE IUCLUIUTHHEL cOCTaBseT T 3a4CTHBIX eMHAL (252 vaca).

Bunpl yue6Ho# paboTst, O6bem Dopmbl
Ne  [Pasnen BKJIXOHYAsT CAMOCTOSATENBHYIO y4ebHoil TEKYIIEro
n/n | MCHUTIMHEI (Tema) paboTy cTyneHToB u paboThL. ¢ KOHTPOJIl,
a TPYAOEMKOCTB(B Hacax) NpuMeHeHueM | hopma
5 E WHTEPAaKTUBHBI | IIPOMEKYTOUHO
z X X METOJIOB( B | i arrectalun
< o vacax/ %)
g3 |
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[ MEXAHUKA 2
1. |Pons MatemaTuxy B 1|2 4 1/50
U3y4eHUd Qu3HKY.
HexoTtopsie cBenenus
M3 MaTeMAaTHKH
2 |Kunemaruka 1 (2 1 4 1/33
HOCTYATeNBEHOIO U
BPALIATENLHOIO
. JBIKEHUS
3 | Hunamuxa 2 (2 | 2 4 1/20
MOCTYIAaTeILHOTO
JBIKCHUS
4 |Bpamarensroe 3 2 2 4 1/25
ABIDKEHHE TBEPIOTO
Tela
5 |3axoHBI coxpaneHus 3 (2 1 4 1/33
6 | OnemeHTH Mexanuku 4 12 1 2 4 1/20
XKHUIKOCTEH U rasos




Onemenrsl
CIeUATBbHOM TeOpHn
OTHOCHTEITLHOCTH

1/25

Il OCHOBEI
MOJIEK YV JISIPHOI
OU3UKU U
TEPMOTUHAMMKH

Monexystpro-
KHHETHYECKas! TeOpUs
razon

1/33

3JIeMeHThI
KITacCHYeCcKou
CTATHCTHUKH

1720

Petitunr-
KOHTpoj1b Nol

PeansHblie razs

1/25

CeoiicTBa xuakocTei
U TBePJBIX TeJl

1/33

DileMEeHTEI
(Qusnyeckol KuHeTHKY

1/20

Hayvana
1‘epMDﬂHHaMHKH

1/25

m
SJIEKTPUYECTBO
1 MATHETHU3M

14

INEMEHTBI TEOPUH
oISt

1/33

OJNIeKTpHYECKOe 1oJIe.
HanpsoxénnocTs.
IMoTeniman

1/20

:‘)J]CKTpI/ILIeCKOe I10J1e
B IPOBOJHHUKAX H
HAUJIEKTPHKAX

11

1/25

20

IMocTostnbrit
SNEKTPUIECKHI TOK

11

1/33

ITnazma

12

1/20

Peiitunr-
KOHTpO/I11: Ne2

19

MarnutHoe mone B
Bakyyme U B
BEILIECTBE

13

1/25

MarnurtHoe nojie B
BELIIECTRE

13

1/33

DNEKTPOMarHuTHAS
HHIY KIS

14

1/20

IV KOJIEBAHUA

1 BOJIHEI




22 |MexaHuueckue 1512 2 4 1/25
KoyebaHus
23 | OnexTpoMarHuTHbIC 1512 1 4 1/33
KoJie0aHus
24 |{BonHst 16 |2 1 2 4 1/20
25 |OnexkTpoMarHuTHOE 1712 2 4 1725
moJyie. CucreMa
YpaBHEHUi
Makcgesuia.
V OIITHUKA 2
2_6 I'eomerpuyeckas 172 1 2 4 1720
OIITHKA
27 |BonHoBas ontuxa 18 (2 1 2 4 1/20 Petitanr-
KOHTpOJib Ne3
Bcero 54 118 (36 108 27/26 Ox3ameH (36)
L

3. ObPA3ZOBATEJILHBIE TEXHOJOI'UA

1. JlexumoHno-cemuBapckas — cucTema 00y4eHuss  (TPajWIMOHHEIE  JIEKIHOHHBIE U
NabOPaTOPHBIE 3aHSTHS) C UCIIONb30BAHIEM NPEIMETOB My3esl ICKIMOHHBIX JIEMOHCTPAIHIL
W YCTPOHCTB pU3HIECKOro MpakTUKyMa.
2. llpuMeHeHHEe MyNBTHMEIHA TEXHONOTHIA: IPOBEJICHUE JICKIIHOHHBIX W NPAKTHYECCKHUX
BAHATHH €  MCIONB30BAHMEM  KOMIBIOTEPHBIX IPE3CHTAUMH, JEMOHCTPAMOHHBIX
BA/ICOPOIIMKOB C MOMOIIEIO KOMITBIOTEPHOTO IPpoekTopa, IBM n TeJIedKpaHa,
3. UndopMannoHHO-KOMMYHHKAMOMHEIE TEXHOIOI ] AL MOHUTOPHHIa, KOHTPOJIS M OLIEHKH
TEKYIUIeH Y4eOHOH IeATENLHOCTH CTYIEHTOB (unTepHer, Skype, yd4e6HO-MeTOmMYECKHMiL
xomunexe Bal'y ma nmardopme Moodle i np.).

6. OIEHOYHBIE CPEJACTBA [JJIsi TEKYIIEFO KOHTPOJISI
YCHEBAEMOCTH, IPOMEKYTOYHOM ATTECTAIIUH ITO UTOTAM
OCBOEHMS  JUCHMIUIMHBL W YYEBHO-METOJIMYECKOE
OBECTIEYEHUE CAMOCTOSITEJIBHOI PABOTHI CTY JEHTOB

Hst KoHTpOIs PaboTHI CTYNEHTOB, a Taroke s CTUMYTUPOBAHHUS CUCTEMATHYECKOTO U3y ICHMUSI
Kypca (U3UKH B TeYeHHE ceMecTpa IIPCAYCMOTPEHBl PEUTHHI-KOHTpomd. OHH NPOBOIATCS B
IIMCBMEHHOMN (opMme

Texymuii KonTposs yenesaemocru

BOIIPOCBI IJIA ITPOBEJEHIS PEUTHHI -KOHTPOJIEI
PedTnar-konpoanNel
1. DnemeHTH! BEKTOPHOH anre6phr: opeIeTeH e BCKTOPA, CIOXECHHE BEKTOPOB, YMHOMKEHHE
BEKTOPOB, U HepeHIMpPOBaHye BEKTOPHBIX BEIHYHH.
2. MarepuanbHas Touka (wactuna). CucreMa orcuera. VHepryanbHble CHCTEMB! OTCUETA.
Panuyc-sexrop. Tpaekropus. Panuyc kprBusmer TPACKTOPHUH.
3. Jlunelinast ckopocTs u numeitroe yexopenue. TaHreHIManmHOe ¥ HOPMATBHOE YCKOPCHHSL.
CBs3b MEXIY TMHEHHBIMHI U yr‘J’IOBE;;IMI/I KHHEMATHYECKIMH BeTHUNHAM.




4. 3akonnl HEIOTOHA U MOHSTHE MHEPLUATBHON CHCTEMBI OTCYETA, IlonsTne cunbl, Macesl u
UMITybCa. Y paBHEHUE JBUKCHHSL,

5. LlenTp cummerpru (ueHTp Macc). Teopema o nBHIKEHHM HEHTpPA HHEPIHH.

6. MomenT mHeprmu Tema. Teopema [tefinepa. MoMenT cuapl. MoMeHT HAMITYJIbCA.
YpaBHEHUE MOMEHTOB.

7. I'mpockormyeckuii sdpdext. CBoBOHBIE OCH.

8. Pabota 1 5Heprus B MexaHuKe. 3aKoHsl COXpaHCHHS.

9. llonsarue cunosoro mons. Koucepsatusmsic u HEKOHCEPBATUBHBIE CHUJIBL.

10. Crcrema ypaBHeHmii razouHaMuKH. JIBIDKeHuE TEll B MUIKOCTSIX U ra3ax.

I1. lpusrnun otHocHTeNEHOCTH DHHIITEiHHA. Iloctynar mocrosHeTBa CcKOpocTH CBeTA.
Jlopenueso cokpaterue [IMHEI ¥ 3aMejUIeHTe BPEMEHH. PeNTUBACTCKUI HMITyIBC.

12. IMorstre uneansnoro rasa. OcHoBHOE YPaBHCHHE MOJIEKYISIPHO-KMHETHYIECKOH TeOpHH.
VpaBHEHHE COCTOSHUS HACATHHOTO 434 (ypaBuenue Knaneiipona — Menneneesa).
PeiiTuHr-KouTpoanNe2

l. Ypasuenne Ban-nep-Baansca. U3orepme PEaNbHEIX ra3os.

2. MertacrabunpHoe cocTostHue. Kputuueckoe cocTosHIe.

3. Oddexr Ixoynst — Tomcona. CikMKEHNE Ta308 i NOJyYCHUE HU3KUX TEMIIEpPaTyp.

4. SlBienus mepenoca: qudQysus, TEMIONPOBOIHOCTS, BIKOCTS.

5. OcHoBHBIE TCPMOIMHAMUYIECKUE IIOHSTHA: BHYTPEHHSS BHEPrus, pabota, Temjiora.

YpaBHeHUE IEPBOTO HAYANIA TEPMOIMHAMUKE.

6. O6parumble 1 HEOOPATUMBIE MPOLIECCHL Kpyrosoii mponece (ruxim). Huxn Kapro # ero
KIIJ nns wneansHoro raza.

7. DHTponus. 3aKOH BO3pACTaHMs SHTPOIHH.

8.  3akon Kymoma. Hampssxennocts OICKTPOCTATHYECKOIO  moid.  IloHsTue
SJIEKTPOCTATUIECKOrO MO, 1 IpUHIMI CYTIePHIO3UIIMY 3IICKTPHYECKUX TTOJIEHA.,

9. Teopema TI'aycca st 21eKTPOCTATHYECKOTO HOMS B Bakyyme. IIpumeHeHme Teopembl
I"aycca myis pacuera rosnei.

10. Ilorenrman. PassocTs HoTeHIHaNoB. CBS3b MEXIY MOTEHIHANIOM H HAIPDKEHHOCTRIO
BICKTPOCTATHYECKOTO IO,

11. lonapuzoBanrocts. JlmanexTpuueckas BOCTIIPHUMYHBOCTh BEUIECTBA M €€ 3aBHCUMOCTP
OT TEMIIEPATYPBL.

12. Pactipenienenue 3apsmos B HPOBOIHMKE, ONEKTPOCTATHYECKOE T0JIe BHYTPU M CHAPYIKH
IPOBOAHKKA. DJIEKTPOCTATHYECKAS 3AIHTA.
Peiitunr-konrpoanNe3

1. XapaKkTepuCTHKH OSIEKTPHYECKOTO TOKa M YCIIOBUSL €ro CYIIEeCTBOBaHMA. Pa3HOCTE
[OTEHIMAIIOB, SICKTPOBUKYIIAS CHIIA, HAIIPSKCHIE.

2. MaranTHas uHAyKums. 3akoH buo — Capapa. Ilonsrme MarmutHOro mons. ITpuriwmm
CYyICPIO3NIMY MAarHUTHBIX IToNeH. MarduTHEIN MOMEHT.

3. IlonsTHE MArHUTHOrO MOMEHTA ATOMA. MonexynapHeie TOKH.

4. Tumel MmarsetnkoB. Kpupas namarumuusanus. Touka Kropu. lomensr.

5. Onmpir  ®apanmes. MaruuTHb — HOTOK. OAC wmuaykiyu. OCHOBHOM  34KOH
SICKTPOMArHUTHOR MEAYKIMY. [Ipapmio Jlenna.

6. CBoGOHbIE U BLIHYKICHHEIE KoJeGanns. [ APMOHWYECKNE MEXaHUUECKUE KONCOAHUSI U UX
XapaKTePUCTHKHA. DHEPIUS [APMOHNYECKAX MEXaHHYECKHX KOICOAHMUIL.

7. Mexanusm 06pa3soBaHMS MEXaHHIECKHX BOIH B yupyroii cpezne. IIpogosbHbL
notepeunkie BONHBL. Bonmoroe ypasHenwe um ero permrenue. FapMmoHuueckue BONHBEI M HX
XapaKTEPUCTHKH,

8. Konebarensupit xomTyp. I'apMomMdeckue ONEKTPOMArHUTHbBIE KONCOAHHUSI M | MX
XapaKTEPUCTHKHY.

9. Crcrema ypaBuenuit MaxcBeia. DIEKTPOMArHUTHOE HoJIe.

19}
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10. Onekrpomarmmrtaas upmpoma csera. Ilpmmmmn TrolireHca. 3aKOmHbI OTPAXECHUA H
IpEIOMIEHHS. AGCONIOTHBIA ¥ OTHOCHTENIBHBIN OKa3aTeNy mpeoMenus. I1omHoe BHYTpCHHEE

OTpaXXcHHE. CBCTOBOIIBI.

11. Onrtuyeckas mmma mytn. OntTHdeckas pasHocTh Xoxa. Pacuer wmHTepdhepenimonHoi

KapTHHBI OT JIBYX KOI€PEHTHEIX HCTOYHUKOB.
12.  llpuanmno  Trofirenca — @peners.
pacmpoctpanenue ceeta. ludpaxnus Openens Ha KpyIJioM OTBEPCTHH U JTHUCKE.

KAYECTBEHHBIE BOITPOCHI JIJIS TIOT'OTOBKHU K PEATHUHT-KOHTPOJII)

OcHoBBI KJACCHYECKOM MeXaHHUKH

Bapuanm 1

1. YacTuna Maccoii m aBKeTcs 3aMejUIeHHO
IO OKPYXHOCTH C LIEHTPOM B Touke O co
CKOPOCTBI® U . VYkasaThb Ha pUCYHKE
I-{&H])aBJ‘IeHI/UI BEKTOPOB YIJIOBOH CKOPOCTH

0, MOMeHTa uMIlylabca Lg OTHOCHTENHHO
TOYKH O, MPOEKUMIO MOMEHTa HMITyJIbca Ha

¢b z L,, HopmansHoe Wy, TaHreHumannHoe

Wt wnonroe W yckopenus.

L— OCb 8palieHus

2. Kax onpeieiseTcss MOMEHT MHEPLHH Tesa?
3. Kax onpepensiercs MoMenT cuibi? YkasaTh

Ha PHUCYHKE BEKTOP MOMeHTa CHibl My
OTHOCHTEJIBHO TOUKH O,

s
@
F
01

4. lloTeHumanbHast  SHePrus  YaCTHLIBI
OINCHIBAETCA BEIpaXKeHHeM E, = 2x — 3x°,
Ilpn kakom 3HaueHMu x wuacThua Oyner
HaXOJAUTELCH B PABHOBECHH?

5. CdopMyaupoBaTh 3aKOH COXpaHEHHMs
uMITyJjbca. IlpH KakMxX YCIOBHSX peasibHO
BBINOJIHAETCS 3TOT 3aKOH Ha 3emie?

6. HanwcaTs ypaBHeHHe NBHOKEHHS [UIsl Teja
Maccod m B IOJ€ CWIbl THKECTH 3eMiH
(cunoii conpoTupieHus npeHeGpeup).

Meron 30m O@penens. Ipsamonuneiinoe

Bapuanm 2

1. OpmHopomusiii  jmuck  Bpamaercss | ¢
3aMEIUICHHEM BOKPYT OCH, NPOXOMsimed uepes
OEHTP JMCKA MEPNeHANKYJIAPHO IUIOCKOCTH
AMcka. YKazaTb Ha pPHCYHKe HarpasJieniis

BCKTOPOB YINIOBOM ckopoctd (D, MOMeHTa
- 1

uMmynsca  Lg, YrIoBOro yckopeHus €p>

MoMeHTa cunbl My .

Z

S

2. Copmymuponats Teopemy IllTeinepa.
3. Kak ompesensiercs MoMeHT ummysca? Ykazath

Ha PHCYHKC BEKTOP MOMEHTa HMITy/bCa LO
D"I‘HOCHTEHH-IO Touku O,

® 7z
F
O
4. INorenuwmansHas SHEprus YACTHULbI

- ]
OmMCHIBAETCS BhIpaxkenueM E, = 3x* ~ 12x. Ilpyu

KAKOM 3HAYCHHH X YCKOPEHHME YacTHLBI Oyuer
PaBHO HyMNI0?
5. CoopmymupoBaTe  3aKOH  COXpaHEHM
MexaHu4eckoi sHepruu. Ilpu xakux ycnopus
PEaTbHO BBHITIONIHAETCS STOT 3aKOH Ha 3emiie?
6. Hanucate ypaBHeHHe NBIOKEHHS IS Telia
Maccoi m, Ha KOTOpOe AeUCTBYET TONBKO CHIIA
COIIPOTUBIICHHS, IPONIOPIHUOHANIBHAS CKOPOCTH

=




7. 3aBUCHMOCTDH MOTEHIHANLHOMN SHEPIHH OT
KOOpAMHATEI IPUBEAEHA Ha PUCYHKE.
Hapucyiite rpaduk kauectBeHnoi
3aBUCUMOCTH CHITBI TIONIS OT KOOPAUHATHI,

napabona

(x = 0 — Bepwuna napabonw)

Eg

X
8. Kaxue  momoxenus  criepyiomero
YTBEPIKICHUS  CHIPABEIUBHI? MomenT

UMITYJIbCA TEJIa OTHOCUTENILHO OCH 3aBUCHT:

a) OT Macchl Tena;

0) MOMeHTa CUIBL;

B) TIONIOKEHHS OCH;

I') CKOPOCTH Tea.

O6ocHOBATH OTBETEL.
9. Henosek CTOMT Ha BpalAIONIEHCs CKAMbe
JKYKOBCKOTO C TSDKENbIM CTEpsKHEM B pyKax,
PacnoONOXKEHHBIM ~ TOPH3OHTANBHO.  Ecju
CTCPIKEHB  TIOBEPHYTb B  BEPTHKAJIBLHOE
HONOKEHHE, TO!

a) YMEHBIOUTCH
CHCTEMBI;

0) yMEHbIIHTCS YIII0BAS CKOPOCTD;

B) MOMEHT WMITyIbCa CHCTEMBI He
U3MEHUTCS;

I) YMEHbIIUTCA KMHETHYECKAS YHEprus
CHCTEMBEI.

BriGparb npaBuibHble yTBEpIKICHHUS U

MOMEHT  HHEpPLUHU

060oCHOBATE.
Monexyaspao-knHeTH9ecKas Teopust
Bapuanm 1

L. 3amcath OCHOBHOE ypaBHeHue
MOJIEKYJIAPHO-KHHETUYECKOM TEOpHH.
2. Kaxos cmpicn Gynkuwmu pacnpenesnenus?

3. Hammcats  dopmyny  ompenenenus
CPCIHEro 3HAUCHHs HEKOTOPOM BEIMUMHEI X,
3Has (PYHKIMIO pacTIpeneneHus f{x).

4. Teno mnepexomur w3 cocrosHus | B
COCTOAHME 3 OAMH pa3 MOCPEACTBOM
nponecca 1-2-3, a 1pyroi pas 1-4-3. B kaxom
Npolecce M3MEHCHWE BHYTPEHHeM SHeprum
6onbe: AU, 5 win AU 437

HACAJILHOTI0 Ira3a 1 HayaJja TCPMOIHNHAMUK

I"a3 ureansHebIi.

7. 3aBUCHMOCTb CHJIBI IOTEHIMATBHOTO OIS OT
KOOpAMHATBI ~ NpHBEAEHA  Ha  pHCYHKe.
Hapucyiite rpaduk kauectenHol 3apncumocty
TIOTEHIMAIBHON 3HEPIUU OT KOOPAMHATEL.

F

Bepuwuna napabonw

/

X

8. Kaxue myHKTBI Ccrejyrommero YTBEPXKAEHH
cripaBeUBbI? MOMEHT UHEPLUM Tea 3aBUCHT!
a) OT MOJOXKEHHUS OCH BPAIICHHUS,
6) MOMeHTa CHITBL;
B) Macchl Tena;
I) YIIIOBOTO YCKOPEHHS Tea.
O6ocHoBaTE OTBETHL.

=

=

9. B kakmx cucTeMax oOTCueTa JeHcTBYIO
ueHTpoGexHas crita u cuna Kopuosmuca?

H
Bapuanm 2

1. Yro HaspIBaeTCA YMCIOM CTEHeHeH CBOGOIbI
MEXaHUYECKOH CUCTEMBI?
2. KakoB cMBICHT ycII0BHS HOPMHPOBKH byHKINY
pacnpenenenus?
3. Bripasuts BeposTHOCTH uepes byHKIHMIO
pacnipeneneHus,

4. Teno nepexoaut U3 cocTosHUs | B COCTOSHME
3 opuH pa3 mocpeacTBOM mponecca 1-2-3, 31
Apyroit pa3 1-4-3, B kakom mpolecce
H3MCHCHHE BHYTPEHHEH sHepruu Gonbie: A U,
23 WM A Uy.43? a3 uneanbHelii.
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%
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9. Hemy pasHoO uncio creneneis cB0OOALI M1st
Mosiekymel CO; ¢ ydetoM komeBarensHoro
ABHKEHUA MOJIEKYJ1?

10. B ABYX COCyHaX MPH KOMHATHOL
TeMneparype Xpauurcs o 1 momio rasa. B
[ICPBOM COCY/Ie Ta3 COCTOMT M3 OHOATOMHEIX
MOJIEKYJI, & BO BTOPOM — M3 JBYXarOMHBIX.
Ompenenuts OTHOILIEHHE BHYTPEHHMX
SHEPrui aTuX raszos U,/U,?

2 3

v

9. Ilpu Kakmx yenoBmHax (no p u T) raz mosxno

CYHTATh UaeaxbHbIM?

10. B gByx cocynmax mpu

OHpe,ZIeJ'II/ITB OTHOUIEHUE

o0neme?

rex: I'pocraTRKa IOCTOSIHHBIN TOK

Bapuanm 1
1. Copmynuposars Teopemy laycea s
BeKTOpa K.
2. Hanwucats

rpaHHUYHEBIC yciosus s
HOPMAaJIBHBIX COCTaBIIAIOIINX BEKTOpPOB
HalIpSLKEHHOCTH u SJIEKTPHUUECKOTO

CMEIUICHUS Ha rpanuue ABYX AHSITEKTPHKOB,

3. B u4ém cmpIca SMEeKTPOCTATHYECKOH
3aLIUTHI?
4. UYemy pasen moremmman B LIEHTpe
3apSDKEHHOTO  KONbLa  (y? O6BsacHUTS.(cM.
PHCYHOK)

\

5. Tonas 3apspxennas chepa oxpykena
chepudeckumu coamu AMAIEKTPUKOB (CM.
pucyHox)

0

[octpowrTs 3aBucuMocTs HaNPAHKEHHOCTH OT
paauyca E(r).

6. Omudeckuit  ombics JHANEKTPHYECKOH

Bapuanm 2
1. Cdopmynuporars Teopemy [aycca
BeKTOpaD.
2. Hanmmcats  rpanuymsie YCIIOBHA

TaHTreHIIHMAJIBHBIX COCTaBJIAIOIUX BEKTOPOB
1

u D, narpanune paznena ABYX IUIIEKTPHKOB,
3. Hanucars Bepaskenus ans miotHocTs SHEPruH

SJIEKTPHYECKOrO MoJs.

4. Yemy pagHa HAaNpPsOKEHHOCTh B LieHTpe

3apsLKEHHOrO Konblia £y (cm. PUCYHOK)?

N0

5. Tlomas 3apsxennas cdepa
chepuueckumMu  crosmu JMIJIEKTPUKOB
PHCYHOK)

E=3

KOMHATHO
Temmeparype Xpanutes no 1 Momo rasa. |
TIEPBOM COCYZIe ra3 COCTOMT U3 OFHOATOMHEI
MOJICKY], a BO BTOPOM — M3 TPEXATOMHBLX,
MOJISIPHBIX
TOTUIOCMKOCTEH 9THX Ta30B MPH MOCTOSHHOM

CaR . =

HJTH

HITs
J 8

E’T.'

OKpy>XKeHa

(oM.

r

HOCTpOI/ITL 3aBUCHMOCTDb [IOTeHI{HAaJIa OT pamiuyca

o(r).

6. (DI/ISI/I‘IGCKI/Iﬁ CMBICJT

9

BEKTOpa




TPOHULIACMOCTH CpempL.

7. Uro Takoe SJICKTPOIBIDKYINAS CHJTa?

8. Coopmynupopars 1-i 3axoH Kupxroda.
9. 3anmcars 3akon Oma p JIOKaNILHO# opme.
10.  Cyrs KIACCHYeCKOM  anekTpoHHO
TCOPUH 3ITEKTPONPOBOAUMOCTH MeTalIOR.

L1. Paccuurate HUPKY IS0 BekTopa E no
SaMKHYTOMY KOHTYpy ABCDA w caenars
BBIBOJIBL O MOTEHIMATLHOCTH [10JTs].

MaanTﬂoe noJie u 3JIeKTPOMATrHUTHASI HHAYKIUA

| | B
Af— — L |
| |
| .
| I
| |
|
| |
| el
A At
f ED riil EC
Bapuanm 1
L. Packperre  momstue, Maruurnas

UHIYKIHS, €€ CMBICT.
2. Cdopmynuposars 3axon MOJHOIO TOKa

Ans BekTopa B
3. Coopmynuposars FPaHUYHLIE  YCIOBHSA
IS TaHreHUMAbHBIX COCTaBJISFOLIIX

BeKTOpoB B u H .
4. Yemy pasen MArHUTHBIH  MOMeHT

BUTKa ¢ Tokom I? Kyna on Hampasnen (cm.
pHCyHOK)?

- D

=

5. B uém 3aKIII04aeTCs  ABNienMe
SJNEKTPOMArHUTHON MHAYKIMH, HeMy paBHa
SAC? Chopmynuposars npasuio Jlenna.

6.Ipooasnas [ICPEMBIYKA NBHIKETCH Bi.’[UHL

NpoBOAsNEH paMku co CKOPOCTBIO ) B

MarHuTHOM Ione R . Vkasars Harpagsienue
HHIOYKILIOHHOTO TOKA.

TOJIAPH30BaHHOCTH P .

7. Yro Takoe HaMpsoKkeHUe?

8. Cdopmymmposars 2-if 3akoH Kupxroda.
9. 3anucars 3akon Hoxoyms—Jlenna B nokansHoi;

topme.
10, B ugm COCTOMT  HemOCTATOYHOETY
KJIaCCHYeCKoH 9IeKTPOHHOH TeOpUH

SJICKTPONPOBOANMOCTH METAIIOR?

11. Paccuurars UHpKyNAOmio Bektopa £ o
SAMKHYTOMY KOHTYpY ABCDA u CHIC/IAaTh BBIBObI
O MMOTEHUMATBHOCTH IO,

Bapuanm 2
1. Chopmymuporars 3axon Buo u Casapa, erc
dusnueckuit empicy.

2. 3aKOH MOJIHOTO Toka AL BekTopa H .

3. T'panmunsre ycnopus UL HOpMAaJIbHBIX
COCTaBJIAIOIMX BEKTOPOB B u /4

4.YeMmy pasen OPOMTANBHBIY  MarHUTHLI
MOMeHT D, OIEKTPOHA ¢ 3apsagoM e u

CKOPOCTBIO D ?

Vkasars ero HalpapjeHue (cM. puc.).

AW

e

5. SBnenue CAMOMHIYKIMH ]
B3aUMOMHIYKumH, ux DJIC.

6.IIposonamas UEPEMBbIYKA JBHXKETCS BHOMD
Ji
IpoROAAIEH pamku co CKOpPOCTBIO U B

MAarsuTHoM mone B . VYkasatp HampaBneHue
HWHIYKIIMOHHOYO TOKA.

10
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7. Jlan rpaduk m3menerus MAarHUTHOTO
IIOTOKA OT BpEMEHH.

napabona c

epLutuno

"

Kaxk HU3MEHSETCS BEJIMYHHA SMC
VICKTPOMATHUTHOM HHIYKIME CO BpemMeHem?
Hoctpours rpagux g(?).

8. Tlpsmoyronbsumis IIPOBOJIOYHBIH  BUTOK
fIGKAT B IUIOCKOCTA C JTMHHBIM [PSAMbIM
IPOBOLIOM, 1O KOTOPOMY IIPOTEKAET TOK |,

Buroxk THHYT BIIPABO. ITokasars
HallpaBlICHUS TOKA, MHIAYUHPOBAHHOrO B
BUTKE, U CHJI, NEHCTBYIONIMX HA ero JIEBYIO H
NPaByIO CTOPOHEI

9. UYemy pasna LUHPKYIAKs  BekTopa

Hanpsokennocrs . mo  samkmytomy
KOHTYpy? Ha pucynke moxasamer: | — TOKH
IPOBONMMOCTH, § — MONEKYJIAPHEIE TOKHY.

Konmyp

Q/B

Ci
—p

:
| i

7. lan rpadux m3smenenus MarHHUTHOTO OTOKA
OT BpeMeHH.

e

[Toctpours  rpadux saBucumMoctn  DJIC
SMEKTPOMArHUTHOM NHIYKLUK OT BpeMeHH gi(?).

8. IpssmoyromsHEIH HIPOBONOYHBIA BUTOK JIEHKHT
B ITOCKOCTH ¢ JUIMHHBIM TIPSAMBIM MPOBOJIOM, 11Q
KOTOPOMY HpOTeKaeT Tok I,

Butok TamyT Brpago. ITokazars HapaRIeHUS
TOKA, HMHOYUMPOBAHHOTO B BHTKe, M cu,

ACHCTBYIOIUX HA ero JEBYIO M TIpaByio
CTOPOHEI,
9. Uemy pasua LUPKYIAIMS  BeKTopa

MarHuTHOH MHAYKIUM 10 3aMKHYTOMY KOHTYpy
?

‘r.M3
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10. Ipupona deppomarnerusma. 10. ITpupona nuamarkeTusma.
Mexannueckue koneGanus u BoamLX
Bapuanm 1 Bapuanm 2

1. Yro HaspiBaercs asoit rapmonmueckoro | 1. Yro Ha3bIBACTCA JUIMHON BOJIHBI, BOJHOBBIM
Kosiebanus? YHCIIOM?

2. Kaxoma pasnocts das ABYX MasTHUKOB | 2. Kakoa pasHocTs (a3 JIBYX MasTHHKOB

|
(BTOPOro  OTHOCHTENBLHO NEpBOro)  (cM. | (BTOPOro OTHOCHTEILHO IEPBOTO) (CM. pUCYHOK)?

pPHCYHOK)?

?«ZA TT V994
: 2 7 v

1 2
Kpaiinee nonoowcenue Kpaiinee nonooicenue

3. Touka yyactByer » ABYX = B3amMHO | 3. Touka ywacTByer B IBYX  B3aUMHO
NCPIICHMNKYIAPHBIX  konebanmsax.  Kakag CPTICHAMKYIAPHbIX Konebanuax. Kakas durypa

thurypa JInccaxy y(x) TIOJIYYaeTCs, eciu JInccaxy y(x) momyuaercs, ecim
Y =2cosmt, Yy =2cosnt,
X = 4cos(nt+7t/2). X =4cos(7tt+n).

4. Cnoxwute rpapudeckn mpa rapMonnteckux | 4. Crioxwute rpadudecku apa TapMOHHYECKHMX
OAMHAKOBO HANPABJIEHHBIX KOJIEOAHHS PABHBIX | O/IHHAKOBO HaNpaBIeHHBIX KoneGauus, y
fIPUONIOB,  HO  CMEIUEHHBIX 10  (hase KOTOPEIX YaCTOTHI COOTHOCATCA Kak | : 3, a
OTHOCHTEIIBHO APYT Apyra Ha T, amIUTATYABI aMITATYZABI Kak 2 : 1. Byner nu xone6anue
CooTHOCATCS Kak 3 : 1. Bymer nu xonebanue rapmoHudeckum? HYeMy paBHa 4acToTa CIroKHOIO
TapMoHnieckuM?  YeMmy paBHa = wacToTa | KoneGamus?
CIIOKHOTrO Kojiebanus?
5. Mano HanpaeneHue cMemenms HaCTHLI, 5. llaHo manpasnenue cMernens qactul. Kyaa
Kyna nswxercs Bonna (BneBo, Brparo)? ABHIKETCA BOJIHA (BJIEBO, BIPABO)

6. Hanmucars nuodepenumansroe YparHeHHe 6. Hanncars BonzoBOE ypaBHenue. [losgcuurs erp

3aTyXaromKX Konebanui 1 ero pemene. CMEICIT

Kakor cMbicin kosddupenta 3aTyxaHus,

no6porHocTH?

7. JlaHo ypaBHeHUe BoIHEI 7. Cmelnedune yacTHiy Cpeliel B INTOCKOH Geryineji

Y = A4 sin2n(t/T-x/\), rne A4, T, A —|3ByKoBO#f BOJNHe BBIPAXKAETCS  COOTHOIIEHUEM

NOJIOKUTENBHEIE BEJIMYUHBI, KOTOphble | £=E,,-cos(wt—xx). Haittu CKOPOCTh  CMELIECHUS

OMUCLIBAIOT BOJHY. YeMy paBHa CKOpOCTE HACTHI[ B 3TOM BOJIHE,

BOJIHEI?

8. Uro Takoe ¢azopasn CKOPOCTE, I'PyIITOBas 8. Kak obpasyerca crosuas Bojma? Onwucars eg

CKOPOCTB BOJIH? XapakTepHele ocobennoctn. Hamucarts YpaBHeHUE
CTOSYEH BOJIHEL.

9. Uro naskiBaeTcs HHTepOepentyeit RosH? 9. Kak obpasyrotcs Guenus?

10.  Tlepuom  konebannii pyxuHHOro | 10. Yro HasbiBaeTcs MexaHHYeCKuM pe3oHaHCcOM
MafiTHMKa paBeH 7. Maccy MastHuKa PEe30HaHCHON YacTOTOMH?
yBenuuuan B 4 pasa. Kak H3MeHI/ITTa TIepUo/|

el

KoJre0aHuii?

12




Onrtuka

H

M

Y

Bapuanm 1 Bapuanm 2

1.Chopmymmposars npusmmn Nojirenca. 1. Cdopmynmposats 3axomb! OTpayKeHUsl
IPEJTOMITCHYS.

2. Onruyeckas JuTuHa ny Ty, 2. OnTHyeckas pasHOCTb X014,

3. Honoce! pagrok TomuummbL, 3. IMonock! paBHOrO Hak/IOHA.

4. Nudpakuus Openens. 4. Mudpaxuus ®paynrodepa.

5. Ecrectsennbiii n monspuzosanmsiii ceer. 5. Ionspusatuy ipu oTpaeHuy u
PEJOMIICHUH.

6. Ha nytn ecrectBennoro ceera MOMEINEHBI | 6. Yrom Mexay TIMaBHBIMH  II0CKOCTSIM

ABe IUIACTHHKH Typmanuna.  Ilocne NojspusaTopa M aHanmmsaTopa  pasen 30,

POXOXKACHUSA IITACTUHKH 1 CBET MOJHOCTHIO Onpenemure U3MEHEHHE HHTEHCUBHOCT

nosmsipuszoad. Ecinu J) u J, — unrencusroctn POLIC/IUICTO Y€PE3 HUX CBETA, ECIIM YION Mek/l

CBETa, HPOLIEIIEro TITACTHHKY | TTABHBIMU IUTIOCKOCTAMH GYIeT cocTarsTs 45°

COOTBETCTBEeHHO 1 u 2, u J,=3],/4, 4eMy Toraa
Gynet pasen yron Mex Iy HanpaeieHusmMu QO
u0’0’? :

0
!

HpOMe)KYTO‘IHaH aTTecTanus 1o ¥yroram OCBOCHMA AUCIHMILINHbI

BOIIPOCBI K DK3AMEHY

I. Mexanuka
1. Mexanmyeckoe nBIkeHME Kak npoctedmas ¢gopma BIKEHUS marepuu. Cucrema ortcu
pwruin otHocutensrocTu Tanmes. Ilpeobpazosanus ["amves. Panuyc-gexrop.

€Ta.

2. MarepunaneHas Touka (1actuua). Tpaekropus. Papuyc xpuBusHEI TpaekTopuu. Jlunelinas ckopocrs

1 JINHEHHOE YCKOpCHHE, HOCTyHaTeJ'ILHDC JABMOKEHHE TBEPOOTO TeJa.

3. Taur CHITHAJIbHOE U HOpMaJIbHOE YCKOpeHue. Cpsi3p MEXOy JIMHeHWHBIMU ¢ YTJIOBBIMH

KHHEMaTUYECKHUMU BEJIMYUHAMMY.

4. Hepserii 3akon HploTOHA U HOHSTHe HUHEPLUANBHON CHCTEMBI OTCYeTa. Bropoit 3akon Herorona u

NOHATUEC CHIIBI, MAcChl U HMITyJibCa. YpaBHeHHe ABHXKECHUA. TpeTI/Iﬁ 3akoH HeioTOHA n peaebI
NPpUMEHIMOCTH.

€ro

5. I‘IeI/IHepI_(I/IaJ'ILHBIe CHCTEMBI OTCHETA. A6COHIOTHI>IG H OTHOCHTEJILHELIE CKOpOCTH H YCKOpenue. Chinl

UHEPIHY.
6. CucTeMa MATepHATBHBIX TOUeK. Llentp wmuepruu (uentp macc). Teopema 0 ABMKeHUH LEE
HHEpIIHH,
7. [lonarue abcomoTHO TBEpAOro Tena. MOMEHT unepuuu Tena.
8. Teopema Ireiinepa.
9. MowmenT cuner. Moment UMITY/IbCa. YpaBHeHUEe MOMEHTOB. Y paBHEHHe BPALIATENIBHOTO [[BHIKE
TBCPAOTO TeJla OTHOCHTEIHHO HENOABHIKHOMH OCH.
10. I'mpockonudeckuit s¢dexr. CroGoHbIE OCH.
11. 3akoH coxpanenust uMIynbca v Tpetuii 3akon Hrlorona.
12. 3akon coxpaneHus MoMeHTa HMITyJIhCA.
13. Pabota u sHeprust B MexaHuKe. DHEPrus KHHETUYECKas H OTEHITHABHAS.
14. Tlonsrre cumoporo ross. Cesp MEIKITY MOTCHLHMATEHOM SHepIrueii 1 CHIION,
15. 3aKkoH coxpaHeHus MexaHHIecKoil JHEPrHH.

13
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16. KoHcepBatusHEIe 1 HEKOHCCpBATHBHBbIC CHIIbl. KOHCEPBATUBHAS M AMCCHMATURHAS CHCTEMEL
17. 3amaun mexamiku sxunkocTedi 1 rasos,

18. Ypaenenue Diinepa.

19. Vpasrenue HepaspriHOCTH. VYpasrenue Beprymmu.

20. CucTema ypaBHeHH I razoMHAMUKY,

21. Iupxynsuus ckopoct. [TorenuuansHoe n BUXpeBoe ABYOKEHIS, Teopema XKykosckoro.
22. JlamuHapHLIA U TypGy IeHTHBIH pesKMMEI TEUEHHS.

23.TeueHne BAZKOM KMAKOCTH. ®opmysna Iyazeiins.

24. TlpuHumn oTHOCHTEBHOCTH Olinureiina, Pons ckopocty crera. IMoctynat nocrosHcTRa CK( pocTh

ceeta. llpeobpasosanus Jlopenua.
25. Jlopenneso COKpallleHHe UTHHEI U 3aMeIJICHIE BpemeHu,
26. PenstuBHCTCKIH MMITY/IbC. B3aHMOCES3E Macchl ¥ SHEpPTHH,

IL. OcHoBel MosIeKyISIPHOI dusuxy 1 TepmoanHAMEKH

1.Ilonsarue HUACANBHOTO rasa. MOJ'[CKy.TIHpHO-KI/IHeTI/I‘IeCKOC TOJIKOBaHUE TeMIIEpaTYphbI.

Maxkpockonuueckue TapaMeTpbl CHCTEMBI.

2.BHyTpennss sHeprus mpeanbHOro rasa. Ymeno CTereHel cBOGOABI. 3aKOH paBHOpacmpeseienus

SHEPIUH.,

3.llarnenve raza ¢ Toukm SPEHMSL  MOJNCKYJIAPHO-KUHETHYECKOH TeopHH. OcHOBHOE ypaBHeHHe

MOJICKYIIPHO-KMHETHYECKOM TEOPHH.
4.YpaBHeHHe COCTOAHMS HIEATbHOrO rasa (Ypasrenue Knaneiipona — Menneneera).

S.I[I/I}HaMI/I‘-IeCKI/Ie H CTaTUCTHUECKHE 3dKOHOMEPHOCTH B (bI/ISI/IKe. CTaTI/ICTI/I“IeCKI/Iﬁ METOI HCCIeIoBaHM s

cucreMmel. IloHsaue o hyHkumu pacnpeenenus,
6. ®azoBoe mpocTpancTBo. Pazopas To4Ka, asoBas sueiika. CTATHCTHYECKOE YCpeaAHCHHE,
7. Pacnpenenenne Makceema. Cpennue ckopoctn MOJIEKYI.
8. bapomerprueckas ¢opmyia. Pactipesienenne Bonbumana.
9. Pacnpenenenue Makcpema — Bonbimana,
10. Vparnenne Ban-nep-Baanca. Mszorepmbl peanbHbIx razos.
1. MeracrabunsHoe cocTogHue. Kpuruueckoe cocrosnue.
12. Bruyrpennss sneprus pealIbHOTO rasa.
13. Oddexr Hroyns — Tomcona. Coxmienue T'a30B U NOJTYHEHUE HU3KUX TEMIIEpaTyp.
14. XapaKTepucTHKa JKIIKOro COCTOS HUS. Bawxauit nopapok.

15. IosepxHOCTHOE HaTsHKEHME. CUiTbi, BOSHHKAIOMUE Ha KPUEOH MOBEPXHOCTH JKHIKOCTH. Dopmya

Jlamnaca. CmauvBanue u KaITWIIAPHBIE SIBJICHHS,

16. Kpucrannuueckas pemerka. Jansuuii TOpAROK. YIpyras u ruiacTHdeckas aeopmaisa TBEP/IBIX

Tes1. 3akoH ['yka.
17. ®ass1 Bewmectsa. Hcnapenye u xounencauus. [lnastenue u KpucTamsanus. (Pazosas juarpar
18. Ionstie cronkuoOBeHuS. Ynpyroe i Heympyroe cTonKkHOBeHMe,

19. TpunensHoe paccrosmue. Oddexrurnoe ceuenne pacceanmst. CpenHsas JummHa cBoGoL
npoGera.,

20. SIBnenue nepenoca — maddy3us,
21. Slenenwe nepenoca — TEIUIONPOBOIHOCTE.
22. sIsnenue nepeHoca — BA3KOCTS.

23. OCHOBHBIE TEPMOAMHAMHUYECKHE TTOHSTHS: BHYTPCHHSSL SHEprus, paGota, Temiora. Ypask

[NEPROro Hayaja TCPMOANHAMHUKH.

24, 3aBHCHMOCTD TENJIOEMKOCTH HICAJILHOTO rasa OT BHJ(a mpoliecca. Pabora, COBEpIIaeMas ra3zom
H30IIpOoITECcCax.

25. ApuaGarndeckuii nponece.

26. O6parumbic u HeoBpaTHMBIe npoueccrl. Kpyrooii impouece (uuxn).
27. Iukn Kapro u ero KITT nns wpeansnoro rasa.

28. IpuHLMn feHCTBHS TEMIOBOTO ABHUTaTeNd U XOJIOMWIBHOMN MAITUHEI.
29. Snrporus. 3akoH Bo3pacTaHus OHTPOTIHH.
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30. CratucTadeckuii Bec (TepMOMHAMUYECKAS BEPOATHOCTD). CTATHCTHYECKOE TOIKOBAHHE BTOPOTO

Ha"dama TCpMOJHHAMUKMU.
IIL. DnekTpHYecTBO M MATHETH3M
1. 3akon KyJIOHa. HaHpH)KeHHOCTL 3NeKTpocraTuueckoro nois. Iloustue OJICKTPOCTATHUYECKOI'C
TIpUHLMIT CYTIePIIO3HIUIH 3IEKTPHUECKHX TIOJIEH.
2. Iorok nanpsmxerHocty. Teopema aycea s 3MIEKTPOCTATUYECKOTO MOJIS B BAKYyMe.
3. Ipumenenue Teopemst I'aycca ais pacuera nosneit.

IoJs.

4, PaGoTa cun SJIEKTPOCTATHUCCKOTO TIOJIA. HHpKyJT}II_II/IH HaNps>KEHHOCTH SJICKTPOCTATUYESCKOrO MO,

e

JJICKTLPOCTATHIECKOT'O ITOJIA.

5. llotennman. PasHocTs mnoTeHumanor. CRs3b MEXAY NOTCHLHAIOM M  HaNPSHKEHHOCTHIO

6. CBoOOnHEIE M CBSI3aHHBIE 3apsjibl B BemiecTBe. THIIBI avnexTpukos. Vonnas, snexrporuas u

OpHCHTAMOHHAA MOJIIpU3ALIU.

7. IIOJ'[}IpI/ISOBaHHOCTL. I{I/ISHCI(T])HHGCK&H BOCIIDUUMYHMBOCTE BEINECTBA M €€ 3aBUCHUMOCThL OT

TEMIIEPATYPBHI.
8. Teopema Taycca mia snektpuueckoro mons B OUAJICKTPUKE, DNEKTPUYECKOe CMel
Huanexrprdeckas NpOHMIAEMOCTS cpejibl. Hanmpskentocts SJIEKTPHUYECKOIrO OIS B IUIIEKTPHKE.

9. I'paHHBIe YCTOBHS TS SIEKTPUHECKOTO TI0JIS HA TPAHULIE pasnena “musJIeKTPUK — NHAIEKTPUK

[CHHE,

2

10. Pacripenencnue 3apsioB B NpOBOJHHKE. JIEKTPOCTATHYECKOE TIOJE BHYTPH M CHAPYXH

NPOBOIHUKA. DJIEKTPOCTATHYECCKAS 3aLLUTA.
11. DneKTpOeMKOCTh YeAMHEHHOTO TPOBOHUKA, CHCTEMBI HPOBOIHUKOB M KOHACHCATODA.

12. 3Heprm{ 3APKCHHBIX YCOMHEHHOIO MPOBOAHHUKA, CHCTEMBI MNPOBOJHHUKOB H KOHIEHCATOpA.

SHepFI’IH JEKTPOCTATHUECKOTO Mond. QOBeMHas MIIOTHOCTE SHEPTUHU BJICKTPOCTATUUESCKOTrO IO

13. XapakrepHcTHKE 2/€KTPHYECKOrO MONA ¥ YCIOBHA €ro cymecTBoBanus. PasHocTs morenimanos,

SNEKTPOJIBKIKYIIIAsk CHIIA, HATIPSKEHUE.,
14. Kiraccuveckas 51€KTpOHHAS TEOPHs EKTPONPOBOAMMOCTH METAILIOB 1 66 HEIOCTATOYHOCTb,
15. Beigoz 3akoHOB OMa 1 J[koysis — Jlenta us 3NEKTPOHHBIX MPEICTARJICHHIH.
16. Vlonuzanus Monexys 4 aToMoB, peKoMOHHALMS HOHOB, PaGoTa HOHU3AKK. Y JapHas HOHH3ALl
17. HecaMoCTOATENBHEIN M CAMOCTOATEILHBIN Ta30BbIC paspsmel.
18. Ilonarue o mrasme. CrnocoGbl CO3AHMA TITA3MBL KeasunefirpansHocTh miasMel, Jle6ae

panuyc skpanupopanus. Il1asmMennas qactora.

19. HuskotemneparypHas nnasma u ee NpiMeHeHwe.
20. Bpwicoxoremneparypuas 1iasma. IIpoGnema OCYIIECTBJICHUS YIPABIAEMOTO TEPMOSsIie

CUHTE3A.

21. 3Jakon Amnepa. MaruuTHas uugyKkums. 3akon Buo — Casapa. [loHsTne MarsuTHOrO

IIprHupn cyneprosuiuyn MArHATHBIX ToTel. MarauTHbIH MOMEHT.

22. MaruuTHoe 1one npsMOIMHEHHOr0 B KPYTOBOTO TOKOB.
23. Ilupkynsums BeKTOpa MAarHUTHOH MHAYKIMH. 3aKOH IOJHOTO Toxa. MarHHTHOE mose U

CONIEHOUA ¥ TOPOHU/IA.

24. MaraurHoe B3aHMOAEHCTBHE TOKOB H €MHHIIA CHITBI TOKA — aMriep.

25. ViHBapHaHTHOCTH HIEKTPHYECKOTO 3apsa. Buxpepoe mone gpmkyierocs sapana. Marterus
PeATHBUCTCKIH 3 dekT.

26. JleroxeHue 3apsDKeHHBIX 9aCTHUIL B MEKTPHISCKUX U MATHHMTHBIX HOJISX.

27. Oddexr Xomna. Tpumumn seficTBus yekopurenei 3aPSHKEHHBIX YaCTHII,

28. IloHaTHe MArHUTHOrO MOMEHTA ATOMA.

29. Mukpo- 1 Makpotoku. Monekynspreie Toxku. MarauTHas BOCIIPHMMYHBOCTD BEIIICCTRA.

30. 3aKOH NOMHOTO TOKA Vs MArHUTHOTO TOMS B BELIECTBC. HanpskeHHOCTE MarnuTHOrO

MarunTHas NpoHHIAEMOCTb Cpeibl. IHAYKIMS MATHUTHOTO TIOJS B BEIIECTEE.

31. I'paHiHbIe yCIOBKA /IS MATHUTHOIO TIOJIS HA FPAHKIE Pas/iela IBYX Cpell.
32. Tuner marHetrkoB. Kpupag namaramunsanus. Touka Kropu. Jlomens.

il

BCKHH

PHOI'O

[MOJIs.

THOI'O

M KakK

ToJist.

33. Onbir ®@apanes. Maraurssiit notok. DJIC HHAYKUMH. OCHOBHOM 3aKOH 3JI€KTPOMArHUTHOM

uHyKUMd. [pasuio Jlenua.
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34, CaMOI/IH,ElyKIH/IH U B3aMMOHWH/IYKIIHA. HHHYKTI/IBHOCTB N B3aMHaAd HWHIYKTUBHOCTS.
pa3MbBIKaHUA H 3aMblKaHUA.

35 .‘3Hepm;1 MATHUTHOT'O ITOJId. OG'I:GMH&H IJIOTHOCTH 3Hepmn MAaArmuTHOTI'O I10J14.
IV. Koseoanns u BoJIHBI

1. CB060}_IHI:IG W BBIHYXXJICHHBIC KonebaHusL. FapMOHI/I‘{eCKI/Ie MEXaHWYEeCKHe KoyeOaHus
XapPaKTCPUCTHKH.

Toxn

2. DOHeprus TrapMOHUYECKHX MEXaHHYECKUX KoneGanmit. IloHsTwe o FapMOHUYECKOM U

aHTapMOHUYECKOM OCIIMILIATOPE.
3. CnoskeHHe OIMHAKOBO HATIPAB/ICHHBIX MAPMOHIYECCKUX KoneGaHuit. Buenus.
4. CioxxeHre B3aMMHO TEPTIEH/TUKY/IAPHBIX FApMOHMYECKUX Konebanuit, durypsr JInccaxy.

5. Jaryxaromme mexanuueckue konedamus. Yacrora, koohuuMenT 3aTyXaHus, morapudMHUUECKHI

JACKPEMCHT 3aTyXaHHA MEXaHUYCCKHUX KoJieGaHMIA.

6. BrinysxcieHHble MeXaHHUYecKkHe KoneOaHus. AMIUIATYAa U (asa Npy BEIHYKIEHHBIX MEXAHHHECKHX

KoJieOanuaXx.

7. Mexanudeckuit pesoHaHc. PesonaHcHble kpuble. COOTHOWICHMs MeXTy (hasaMu BBIHYXKIAIOLIEH

CHJIBI 1 CKOPOCTH ITPU MEXAHMYCCKOM PC30HAHCE.

8. MexaHusm o6pa3oBanys MEXaHWUECKHX BOJIH B YIIPYTo# cpesie. IIpojiobHEIE U OTIEPEeUHBIC BOJIHEI.

BonnoBoe ypasuenue u ero pemenue. [apMOHUYECKHE BONHBI M UX XapaKTEPHUCTHKH.
9. dazoBast CKOPOCTE M AUCIIEPCHST BOTH. BoIHOBOM 1akeT M IpymNoBast CKOPOCTE.
10. ITonsTue o xorepentHoctH. Unrtepdepenims BonH. CTOSYME BOTHEL.

11. KoneGartenbupiit KOHTYp. ['apMOHUYECKYE 31EKTPOMArHUTHBIC KOJIGOAHHS U UX XapaKTEPHCTHKH.

12, 3aryxatomue snekTpomarhurHbie  komeGamms.  Yacrora,  koddHIMEHT  3ary

XAHWS,

norapapMUYECKUil  JICKDEMEHT  3aTyXaHMs  3JEKTPOMAarHHTHBIX  KojeGammii,  J0GpOTHOCTH

K0ne0aTeIbHOI0 KOHTYpA.

3. BbHyX/eHHBIE —ONEKTpOMArHMUTHBIe KoneGaHus. Ammmryaa 1 (asa  BEIHYK
3JIEKTPOMArHUTHBIX KONeOaHHiA.

14. (DapaneeBCKaﬂ H MAaKCBEJUIOBCKAsS TpPaKTOBKH SBJIICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIIWH.

CMELLEHHUA.
15. Cucrema ypapHenu#t Makceeia. DieKTpPOMAaTHUTHOE MOJIe.

€HHBIX

Tok

16. BonHOBOE ypaBHEeHHe 1A DJIEKTPOMATHUTHOTO HOJIS M €ro pemmenue. CKOPOCTh pacnpoCTpPaHeHHs!

3JICKTPOMArdUTHEIX BOJIH B Cpe/iaX.
17. OcHoBHBIE CBOMCTBA 2JIEKTPOMAIHUTHBIX BOJH. DHEPrHs W NOTOK SHEPTHM 3JIEKTPOMArH
BoJIH. Bexrop [ofinTunra. MMImysibc 5j1€KTpOMAarHUTHOTO 11071

V. OnTuka
1. DnextpomarnuTHas npupona ceeta. IlpuHuun I'tolireHca. 3aKkoHBl OTPAXKEHUA M MPENOM

HWTHBIX

TCHNA.

AGCOJIOTHBI W OTHOCHTENBHBIE MOKA3aTenu mpenomienus. I[IONHOe BHYTPEHHee OTpAKEHHUE.

CreToBOmBI.

2. KorepeHTHOCTb ¥ MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. BpPEMEHHAS KOrepeHTHOCTH. Bi
JUTMHA KOTePEeHTHOCTH.

3. Onrtnueckas anmuna myTd. OnTHyeckas pasHOCTh Xoda. PacueT MHTEphEPEHIHOHHON KapTy
JIBYX KOT€PEHTHBIX UCTOYHHKOB,

4. TTonocs! paBHOM TONIIMHEBI M PABHOIO HAKIIOHA.

5. lIpocTpancTBeHHad KOrepPeHTHOCTh. Pafiyc KorepeHTHOCTH.

6. IIpunuun I'ofirenca — ®penend. Metoxn 3on @penens. Ipsamonuneiinoe pacnpocTpaHeHue
Hudpaxis OpeHens Ha KPYriioM OTBEPCTHH U JIUCKE.

7. Mudpakuns Opaynrodepa ot GECKOHEUHO JIMHHON NPAMOM LIEITH.

8. Hudpakuma Opaynrodepa Ha o AHOMEepHOM MU PAKIHMOHHOM peleTke.

9. lousatue o ronorpapum.

10. EcrecTBenHblH 1 nonApu3oBanHblil cBeT. Il0Jspu3anys Ipu OTPAKEHAN U TIPETOMICHHA.
Bprocrepa.

11. Ilonapusaums npu IBOMHOM JsydenpenomicHud. OOGBIKHOBEHHBIH M HEOOHIKHOBEHHBIM
Orrruveckas ock kpuctamia. [Tossipusarmorndsie npusmel. 3axon Manroca.

12. HopmaibHas u anoManbHas AMCepeui. MeTost HaGIoneHns TUCTIEpCHH.
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CAMOCTOSTEJIBHAY PABOTA CTYAEHTOB
IIpumepuslie Temsl pedepaTHBHEIX pabot
Du3uka — HayKa IO3HAHUS MHpA.
IIpoctpancTBo 1 Bpems B dusuke.
AKTyanbHbIe HAHOTEXHONOIHICCKAM 3a7a9aM.
CoBpeMeHHEBIEC TeXHOIOTHH aTOMHO cOopKH.

B e =

5. Moxenuposanme mponecca  pacHpoCTpaHeHHs YAApHOM BONHBI INpM B3PHIBAX B

Pa3IHYHBIX CpeJiax.
6. Pepomonus B sHepreTHKe.
7. Tlopsimok u GecropsIox B MEpe GONbIIHX MOJIEKYI.
8. OKCIepHMEHTANIBHEIE HCCIIEOBAHUS JJIEKTPOMArHUTHOTO TOJIS 3eMam B 06
CBCPHM3KUX YaCTOT.
9. laposas MOIHUA U €& mpUpoJIa.
10. MozennnbIe HecneRoBaHus yriIepoaHEIX HAHOCTPYKTYD.
11. ®uzuxa monynpoBoAHUKOBEIX nprbopoB.
12. DnexTputecTBO B KMBBIX OpraHu3Max.
13. Dnexrpuyectso B arMocdepe.
14. JlasepHO-MHIYIIPOBAHKEIE THIPOMHAMUHECKHE BOJIHEL
15. @usnueckne Meronsr perucrparun 3EMIICTPSICCHUIA.
16. Vicrounmky MOIIHOTO yiIBTpasByKa.
17. Gusnyeckue METONBI BO3ICHCTEUS Ha BEIECTEO.
18. BOOKOHHO-OIITHYECKYE THPOCKOIIHL,

acCTH

19. IlpuMeHEHHE 3aKOHOB (UBHKY B CO3IAHHI NPUHOUIHAAIBHO HOBBIX METOZIOB 00pafoTku

BEINECTRA.
20. Hosele yriaepo/mssie HAHOCTPYKTYPEL.

CHucoK MOXeT OBITh 3HAYUTEIHHO pacmupeH. Temy pedepara cryne
COIIACYIOT C MPETIOIaBATEIIEM.

7. YYUEBHO-METOJINYECKOE U HHOOPMAITUOHHOE
OBECIIEYEHNE JUCHUAILIAHBI

a) OcHOBHAas JiTeparypa.

HTBbI

1. Tpodumona T.W. ®usnka: yueGHUK 1T9 BEICIIETO IPO(ECCHOHANBHOTO 06PA30BAHNUS IO

TexnuyeckuM Hampasnetusam / T. Y. Tpodumoa .— Mocksa : Axayemus, 2012 — 316 c.

Hl.,

Tabs1. — (Bricmiee mpodeccuonansioe obpaszosanue) (bakanaspuar) .— IIpenm. ykas.: c.|302-

310 — ISBN 978-5-7695-7967-7.
2. Ou3nKa B IEKIHOHHBIX ACMOHCTPaIMAX [IneKTpoHHbLE pecype] : yaeGHOe mocobue

JUIA

BY30B 110 cnenransuocty BITO 010701 - ®usuka u manpasnenuo 010700 - Gusuka / A D.
lamkue 1 np.] ; Bragummpcxuii TOCYNapCTBEHHBIH YHHBEDCHTET HMeHH Allekcappa
I'puropresrda n Hukonas I'puropresrua CToNieToBbIX (Bal'Y) .— DnekTpoHHBIE TEKCTOBEIC
nagubie (1 daiim: 7,17 M6) — Branumup : Bramgumupekuit TOCYZapCTBEHHBIH yHUBEpPCUTET

UMEHH Auiekcanapa I'puropeeBnua w Hukonas I° puropsesrda Croneropsix (Bnl'Y), 2012 .

130 c. : wr., 1B. w1, — 3arnaswe ¢ TUTYNa 5KpaHa .— Bubmumorp. B koune pasg. — CroGox

HEBIH

AOCTYIl B 3NMEKTPOHHBIX YMTANBHLIX 3amax 6mGiuorekn .— Adobe Acrobat Reader — ISBN

978-5-9984-0297-5.
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3. Kyssenos A.A. O®usnka: Mexanuxka. Monekynsapaas (usnka. ONeKkTpuvectBo u

MAaraCcTHu3M. aﬂeKTpOMaI"HI/ITHBIe konebanuss m BoaubL. OmnTHka: yqe6Hoe nocobue

[A.A.

Kysuenos; Bragumupckuil rocy1apcTBEHHBIA YHEBEPCHTET HMCHH Auexcanzpa ['purophesnya

1 Huxonas I'puropresuua Cronerossx (Bal'Y).— Usn. 2-e, uenp. u mom. 2013—160 ¢
buGamorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

4. ®dusnka MCETOJUUCCKHUC YKa3aHMs I IMOATrOTOBKHU CTYACHTOB K TECTHPOBAHHIO /

. HIIL -

A. ©.

Pamcan  [m #p.]; Bnagumupekuif rocynapcTBEHEBUi yYHMBEDCHTET WMEHHM —AleK¢amjpa
I'puropbesnaa n Huxonas I'puropsesuda Cronerossix (Bal'Y), Kadeapa obmeit 1 ripukiianoit

$usukm 2013 .— 243 c. .— Bubnworp.: c. 242.

0) JlononuurenpHas mureparypa (110 BHIGOPY M PEKOMEHIAIHSM JICKTOPA).
1. Kype dusukn: Yuebnoe nocobue ams Bysos / A. A. Jlernad, B. M. SIBopckuii. — 6-¢ u3.,
crepeotun. — M. © Akanemus, 2007. — 719¢. : tabn., un. — (Beicmiee o6pasoBanue). — [llpemm.

ykas.: ¢. 693-713. — ISBN 978-5-7695-3801-8.

2. [Jvurpuesa E.B. VueGnoe mocoGue mno ¢umsmxe: wmexammka /E.B.J[mut
B.C.Ilnemmsues; BraguMmupckuil rocyfapcTBEHHBIH YHHBEpPCHTET (Bal'Y) — Buanu
Buagamupexnid rocynapersenHsii yrusepeurer (Bal'Y), 2009 — 143 ¢. : wi, Taf
bubiaorp.: ¢. 143. ISBN 978-5-9984-0005-6.

3. Tanxkun A.@. Jlekmum mo ¢usuke: B 4-x u. : [yueGHoe mocobue] / A. ®. Tas
Braguvmupekn#t  rocynapersenmbiil  yuuBepcurer (Bnl'V).— Bramumup : Bnagamu
rocyapcrBeHHbId yausepeutet (Bal'y), 2004-2007.

4. Capenbes U.B. Kypc obuieit dusuxu : yueGHOe mocobme s BTY30B: B 3 . /
Casenpes. — 7-¢ usn., crepeorun. — CII6.: Jlams, 2007 — (JIyumme xnaccuueckue yue(
(Kmaccuueckass yueOmas mmreparypa 1o ¢usuke) (YueOHHMKH ams Bysos., Crerus
nurepatypa). — ISBN 978-5-8114-0629-6.

B) UHTEPHET-PECYPCHI.

pueBa,
MUD
I, —

IKHH
pCKUH

H. B.

HUKH)
UTbHAs

itf.

1) KT® (Kypnan Texnuuaeckoi ¢pusuxu). Dnexrponnas sepcus hitp://journals.ioffe.ru

Hcnonb3osarme pasHooOpasHEIX y4eOHBIX MATEpUaloB MONYYEHHBIX U3 C
MHTEPHETA OCPEACTBOM IporpaMmel WinDjVie n npyrux mporpamm.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JACHHUITINHBI

l. JlexuwonHas moroyHas aymmropus «B», 00OpyAoBaHHAs aymu-, Bi

M[YHBTHMCHHﬁHBIMH cpeacTBaMHu.

2. Myselt NeKIMOHHBIX JeMOHCTpanuil ayn. «By», ¢ HaGOpPOM AEMOHCTPAIHO

IprOOpPOB.

3. HaGop cnaii1oB 1 BHICOPUIEMOB.

4. Ousnuyeckmif IPaKTHKYM ¢ Ha6OpPOM  YCTAHOBOK M  BCIIOMOTaTeN
obopynoBanus: ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Aymuropus s 1a00OpaTOPHBIX  3aHSTHM, OCHAIIEHHAS COBPEMCH

aliToB

11€0-,

HHBIX

LHOI'O

HbBIMH

NCPCOHATBHLIMU KOMITHIOTEpaMH, O6’BGI[I/IH6HHBIMI/I B JIOKQJIbHYIO BBIYMCIIUTEIBHYIO

CeThb M YKOMIUICKTOBAaHHBIMH HEOOXOAMMBIM CHCTEMHBIM M TIPUKIA
IporpaMMHLIM obecnieueHneM— ayn.421-3.
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PaGouas mporpamma cocraBiena B cOOTBETCTBHM ¢ TpedoBarusmMu OI'OC BO o

Harpasnesmio 01.03.02 «[Ipuxinagnas MmatemMaTika u UH(DOPMATHKA

.”-
-
-

Pabouyro nporpammy cocrasmna o, xad. Oulld /:’f Hmvutpuesa E.B.
Q"' "

Peuenzenr /
(pencraBuTeNE pa60Toz[aTeng)gﬁ Cel, Lptesy, M orzicer~ Ficerer CrGeAL
[ * [ [

FE7 s fogyrea "

Ilporpamma omoGpeHa Ha 3acenanuu Kagenps! «O0mas 1 IpuKIagHas buzKay

nporokon Ne Sz or 7ZLF 2015 rona
/

/

3aBemyromuit kadempoit Hopoxkos B.B.

PaGogas mporpamma pacemorpena u ofo0peHa Ha 3aceflaHUM  yu¢
METONMYECKOH — KOMHCCHM = HampaBnenms — «[IpuknajHas — MaTeMaTHka
HHPOPMATHKA.

ITporokon Ne 41 Aot [£.04.2015 o

Hpe,HCE':Z[aTeJII) KOMUCCHUH sl
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JlucT nepeyrBepskaeHsI
paboueil mporpaMmMbl JUCUHUIJINHDI

Pafoyvas nporpamma ofo0pena Ha 20/£ -Z¢€/ 2  y4eOHBINA rof

ITpotokon 3acenanns kadenpst No /ot 3/ 0. /4 ronma

3apemyromuit kKadenpoii S j OpP Ok EOR

PaGouasi mporpamma ofoOpena Ha #7007 ¥ yueGHbIi rox

I[TpoToxon 3acenanus kapeapsl No 7~ or #€-C£7A4£ rona

C%éﬁt’ﬁ?ﬁ«:é) & A Z

3apenyromuit xadeapoit _ /

PabGouas mporpamMma oio0pena Ha e/ 8 - 4.0+ yueOHslil rog

IIpoTokon 3acenanus kapenpst No .~ ot (03.0G /7 Tona

e

e

3aeenyromuit xadenpoit = /7% Ot b Bl

I
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