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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

enmn w3ydeHUs AUCIUIUIMHBI OINPEICICHBl TOCYIapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJApTOM BBICHIETO0 OOpa3oBaHus M cooTHeceHbl ¢ obummu uemsmu OOII BO mo
HarpaBjeHu0 MoaroToBku «lIpukimanHas maremaTuka U MHPOPMATHKa», B paMKaX KOTOPOTO
MPENoIaeTCs TUCHIHUILINHA.

JuctunanHa «@®u3MKa» CTAaBUT CBOCH I1IE€JbI0 H3ydeHUE (PyHIaMEHTAJIbHBIX OCHOB
¢uszuku B 00beMe, HEOOXOAMMOM JUJIsi OOIIEro Pa3BUTHS U OCBOCHHS CMEXKHBIX JIUCIUTLINH
(U3UKO-MAaTEMATHIECKOTO IIMKJIa, O3HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMHU (PU3MUYECKUMHU
SBJICHUSIMU X MEXaHU3MOM, 3aKOHOMEPHOCTSIMH U MPAKTUUYECKUMU npuiioxkeHusimu. [Ipu stom
OCHOBHO€ BHMMAaHHE HEOOXOAMMO YIEIUTh HE PACCMOTPEHHI0O MAaKCHUMAJIbHO IIMPOKOTO Kpyra
BOIIPOCOB, a HA TOJIyYCHUE CTYACHTAMHU TIyOOKWMX 3HAHMHA 1O (DyHIaMEHTAIBHBIM OCHOBAM
dbu3nveckol Hayku, Ha (QopMHUpOBaHWE Yy HUX 0OMmEro (puU3MYeCKOro MHUPOBO33PEHUS M Ha
pa3BuTHe U3MUECKOTO MBIIICHUSI.

[Ipomiecc ocBoeHUs aHHOW AMCIUIUIMHBI HAINpaBJIeH Ha IOJIyYeHHE HEOOXOIUMOTO
o0bemMa TeopeTHYeCKUX 3HaHuM, orBevarouux tpeboBanusM PI'OC BO u obecneumBarommx
VCIICITHOE  TpOBeJIeHUE  OakamaBpoM  NpOo(EeCCHOHATBHOW  NEATCILHOCTH,  BJIAJICHUE
METOJ0JIoTHEH (OPMYIUPOBAHUA W PEIICHUS NPUKIATHBIX 3a/ay, a TaKkKe Ha BBIPAOOTKY
YMECHHI TPUMEHATHh HAa TPAKTHKE METOJbI MPUKIATHOW MaTeMaTuku W umHpopmarukw. Llenn
JTUCIUILIMHBI COOTBETCTBYIOT popmupyembiM komrereHusm OINK-1, OIIK-3, TTK-2

1.2 3agaun TUCOUILTAHBI

OcHoBHBIE 3aJaYM JUCHUIIIINHBI:

— YCBOGHUE OCHOBHBIX (PM3MUYECKMX MOHATHH, KATETOPHH U 3aKOHOB (PM3MKH (B paMKax
U3y4aeMbIX Pa3/ieoB) U MOJyYeHHUE NPEACTaBICHUN O IPaHUIIAaX UX IPUMEHUMOCTH;

— opMupoBaHUE  HABBIKOB  ONEPUPOBaHHS C  (U3WYECKUMU  BEJIHMYMHAMH,
TEOPETUYECKOr0 HCCIeIOBaHUsA (U3NYECKUX SIBICHUM W IPOLIECCOB, PELICHHS MPOCTHIX
¢u3nyecKkux 3agad C HCIOJIB30BAHUEM IMPUEMOB U METOJOB OCBOEHHBIX MaTeMaTHUYECKHUX
JUCLUIUINH, HAXOXKIEHUS IYTEH pEIIeHHs CIOXHBIX 3a7ad, B TOM YHUCIE U KOMIIBIOTEPHBIMU
METOJIaMH;

— (opmupoBanue (HU3NYECKON KapTHUHBI OKPYXAIOIIEro MHpa, HAy4HOro crocoda
MBILUIEHHUS, YMEHMSI BHJETh €CTECTBEHHOHAyYHOE COJEp:KaHHE MpoOJieM, BO3HUKAIOIINX B
IIPAKTUYECKON JI€ATENbHOCTH CIIEHUAINCTA, TBOPYECKOIO NOAXOJAa K MAaTeMaTH4YECKOMY
MOJIETTMPOBAHUIO PEATIBHBIX MPOIECCOB (DU3HUKHU.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
JucuuruinHa «@Pusuka» oTHocuTea K «OO0s3arenbHas yacTb» bnoka 1 «/lucrumiuHbl
(MomymH)» y4yeOHOro IUIaHa.

1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJbTATOB 00y4YeHHUs] MO JUCHUIJIMHE (MOAYJI0),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaronuXxCcs CICTYIONUX KOMITETEHITAN
OIIK-1 Cnoco0eH npuMeHATh (yHAaMeHTAJbHbIC 3HAHMS, NOJYYCHHbIEe B 00/1aCTH
MaTeMATHYeCKUX M (WJIH) eCTeCTBEHHBIX HAyK, M HCHO0JIb30BaTh HX B
npogeccHOHAIBLHOM 1eTeJJbHOCTH
3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) Cnocoben mnpuMeHATh (yHIaMEHTAIbHbIE
3HaHUs, MOJY4YEeHHBIE B 00JIACTH MaTeMaTUYeCKUX U (WJIM) €CTECTBEHHBIX HAyK, U
WCTIOJIB30BATh MX TPU aHAIHM3E MPEIMETHOMN 00IacTh
NOIIK-1.2 (40.001 A/02.5 3n.2) OTeyecTBEHHBIH M MEXIYHAPOJHBIH ONBITB B



YMmeThb

Baanern

OIIK-3

3HaTh

YMmernb

Baanernb

IK-2

3HaTh

YMmernb

Baagern

00J1acTH MaTeMaTH4eCKUX W (WJIM) €CTeCTBEHHBIX HAyK, M HCIIOJIh30BaTh WX B
npodeccHoHANBHOM e TEIbHOCTH

HNOIIK-1.4 (06.016 A/30.6 VY.l) Hcmomp3oBaTh CYIIECTBYIOIIUE THITOBHIE
pelIeHUs U MIa0IOHBI IPU AHATN3€ BXOHBIX JTAHHBIX

HOIIK-1.8 (40.001 A/02.5 [p.2 Ta.) desaTenbHOCTh, HallpaBJICHHAs Ha PEIICHHE
3aJa4 aHAJUTHYECKOTO XapakTepa, MPeanojaraloilux BBIOOp W MHOroodpasue
aKTyaJIbHBIX CIIOCOOOB pEILICHUS 3aJay, C HCIOJIb30BaHHEM (yHIaMEHTAIbHbIX
3HAHUH, IOJYYEHHBIX B 00JIaCTU MaTEMAaTUYECKUX U (WJIN) ECTECTBEHHBIX HAyK
Cnoco0eH mpuMeHAATh U MOAU(PUIHUPOBATHL MAaTeMATHYeCKHe MOAeJU s
peleHusi 3a1a4 B 00J1acTH NPogecCHOHATILHOM 1eATEeTLHOCTH

HOIIK-3.1 (06.016 A/30.6 3n.3) Lleau 1 3aga4u TPOBOJUMBIX HCCIICIOBAHUNA H
pa3paboToOK, METOABl MAaTEMATHYECKOTO MOJCIMPOBAHUS IS PEIICHUS 33134 B
o0actu npodeccnoHalbHOM e TeTbHOCTH

NOIIK-3.3 (40.001 A/02.5 3n.2) OrevecTBEHHBI W MEXKIyHAPOAHBII OIBIT B
COOTBETCTBYIOIIEH  OOJIACTM  HMCCIENOBaHHWM, METOAbl  MaTeMaTH4eCKOIro
MOJICIMPOBAaHUS ISl pEUIeHUsT 3agad B obmactu  mpodecCHOHATbHOU
JeSITeIbHOCTH

NOIIK-3.5 (06.016 A/30.6 ¥Y.l) Ananu3upoBaTh BXOJIHBIC JaHHEIC, CIIOCOOCH
MPUMEHITh U MOAU(PHUIIMPOBATH MATEMAaTUYECKUE MOJICIH ISl PEUIeHHs 3a7a4 B
obactu mpodeccCnOHABHOM e TETBHOCTH

HOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) desaTenpHOCTh, HAIIPABJICHHAS HA PEIICHHE
3aJad aHAJUTHYECKOTO XapakTepa, MPeanojaraloiliuXx BBIOOpP W MHOroodOpasue
aKTyaJlbHBIX CIOCOOOB pELIeHHs 3a/Jad Ha OCHOBE METOJOB MaTeMaTH4eCKOIo
MOJICTTUPOBAHUS

Cnoco0eH aKTHBHO YYaCTBOBATH B MCCJI€IOBAHUM HOBBIX MAaTeMATHYeCKHX
MojieJieii B eCTeCTBEHHBIX HAyKax

NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 061aCTh M METO/BI MATEMATUYECKOTO
MOJICTTUPOBAHUS B €CTECTBCHHBIX HayKaxX

HIIK-2.2 (40.001 A/02.5 3n.1) Ilenn u 3amayv TPOBOJUMBIX HCCIICIOBAHUNA H
pa3paboTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEeHHBIH W MEXIYHAPOIHBIM OMBIT B
WCCIICTOBAaHNHM MaTEMaTUICCKIX MOJICIICH B €CTECTBEHHBIX HAyKax

UIIK-2.4 (40.001 A/02.5 3u.4) Meroapl NpPOBEACHUS OKCIEPUMEHTOB U
HabOoieHni, 00001eHuss 1 00paboTku MH(GOPMAIlUU B UCCIIEJOBAHUM HOBBIX
MaTeMaTHYeCKUX MOJIEIeH B €CTECTBEHHBIX HayKax

NIIK-2.6 (06.016 A/30.6 VY.l) Amnanu3upoBaTh BXOJHBbIE€ JlaHHBIE MpHU
MIPOBEJICHUU HCCIEI0BaHNN MaTeMaTUUECKUX MOJIeNIel B €CTECTBEHHBIX HayKaxX
NIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaONIOJEHUNH U H3MEpPEHU,
COCTaBJICHHE WX ONUCAHUN U (QOPMYIHPOBKA BBIBOJOB MpPH IPOBEIACHUH
WCCIICTOBAaHM MaTeMaTUIECKIX MOJICIICH B €CTECTBEHHBIX HAyKax

NIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) JesTenbHoCTh, HalpaBlieHHas: Ha peLIeHHUe
3aJad aHAJUTHYECKOTO XapakTepa, MPeanojaralliiXx BBIOOP W MHOTrooOpasue
aKTyallbHBIX CIOCOOOB peIIeHUs 3a7ad, pa3padOTKHM HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax

Pe3ynbrartel 00ydeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENbHOW paboThl O0Oy4yalomMXCsi B COOTBETCTBUU
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukaTtopel  JOCTH)KEHUS KOMIIETEHUUH  CUMTAlOTCA  COPMHUPOBAHHBIMU  TpU
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3Yy/IbTaTOB O0yUEHUSI.

2. CTpyKTYypa M coepKaHue TUCHUITUHbI

C



2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT
O6mass Tpymo€MKOCTh AWCHMIUIUHBI cocTaBiseT 8 3au. en. (288uacoB), wux
pacripeielieHie 1Mo BuaaM padoT MPeCTaBICHO B TA0JIUIIE

Cemectpsl
. Bcero
Bup y4eOHoii padoTsI (4acekl)

4acoB

3 4

KonTakTHasi pabora, B TOM 4YHCJI€: 136,6 | 70,3 | 66,3
AyauTopHbIe 3aHATHS (BCEro): 132 68 64
3aHATHS JIEKIIMOHHOTO TUIIA 66 34 32

3aHATHSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI,

66 34 | 32
PAKTUYECKHE 3aHSITHSI)

Nuas koHTaKTHas padora: 4,6 23 | 23
Kontposs camocrosarensHoil padotsl (KCP) 4 2 2
[Tpomexyrounas arrectauus (MKP) 0,6 03 | 03
CamocrosiTesibHasi paboTa, B TOM 4HcIe: 71 38 33
IIpopaboTka yueOHOTO MaTepHalia 12 10
BrinosiHeHME MHIMBUAYAIbHBIX 3aJaHUN 12 10
[ToAroToBKa K TEKYIEMY KOHTPOJIIO 14 13

KonTpoJn: 80,4 | 357 | 44,7

IToaroToBKa K 3K3aMEHY 80,4 | 357 | 447

Jac. 288 144 | 144

Oomas B TOM 4HcJjIe 136,6 | 703 | 663

TPYAOEMKOCTh KOHTAKTHasi padora

3a4. el 8 4 4

2.2 CTPpyKTYypa IMCUMILINHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3jiesiaM JAUCLHUIINHBI.
Pa3nensl (TeMbl) TMCHUILUIMHBI, U3ydaeMble B 3 ceMecTpe

KounuecTBo yacos
Bueaynn
Ne HaumenoBanue pa3saenos (Tem) B AynutopHasi pa6oTa TopHast
cero pa6orta
J 113 JIP CPC
1 2 3 4 5 6 7
1 Knaccrnyeckass MexaHnKa Kak TEOPHS JBYKEHUS 4 9 9
" | MaKpOCKONUYECKHX Tel
5 KunemaTtnka marepranbHON TOUYKH, o4 8 8 8
MEXaHUYECKOM CUCTEMBI U TBEPAOro Teja
3. | JluHamuKa MaTepuanbHOM TOUKU 16 4 6 6
4 OCHOBHBIE THHAMHUYECKUE XaPAKTEPUCTHKH 10 4 9 4
' | MmaTepHaIbHON TOYKH.
5. | /InnamuKa cuCTeMbI MaTepUATBHBIX TOYEK 22 8 8 6
MonexyasipHO-KMHETHYECKasi TEOPHsI U1€aTbHOTO
6 14 4 4 6
raza
7. | OCHOBBI TEPMOJAMHAMUKHI 14 4 4 6
HUTOTI'O no pa3aenam AUCHUNITHHBI 34 34 38
KonTponbs camocrositensaoi padotsl (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,3
ITonroToBKa K TEKyIIEMY KOHTPOJIIO 35,7
O01mas TPy10eMKOCTh 10 JTUCHHUIINHE 144

Pazniensl (TeMbl) TUCIUILIMHBL, H3y4aeMble B 4 cemecTpe

| Ne | HanmeHoBaHue pa3jiesioB (TeM) | KoJsimyecTBo yacoB




Bueayan

Beero AynurtopHasi padoTa :)(;léz::

J 3 JIP CPC
1 2 3 4 5 6 7
8. | DiekTpuyeckoe 1moJie B BaKyyme 14 4 6 4
9. | DiekTpuYecKoe MoJie B AMDIIEKTPHUKE. 8 4 1 3
10. | [TpoBOAHUKH B AJIEKTPOCTATUYECKOM TI0JIE 10 3 3 4
11. | IToCTOSIHHBIN ICKTPHUUECKHUIA TOK 14 4 6 4
12. | MarauTHOE 1oJie B BaKyyMe 14 4 6 4
13. | MarsuTHOE I10JI€ B BEIIECTBE 11 5 2 4
14. | DnekTpoMarHuTHast UHAYKLUS 14 4 6 4
15. | DnexkTpoMarHuTHOE nojie. YpaBHeHus: Makceemia | 12 4 2 6
NTOI'O no pa3aenam auCHUNIHHBI 32 32 33

Kontposs camocrosarensHoil padotsl (KCP) 2

ITpomexxyrounas arrectanus (MKP) 0,3
IToaroToBka K TEKYIIEMY KOHTPOJIIO 44,7
O01masi TPy10€MKOCTh 1O JUCHUILIIHHE 144

IHpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
Ne Haumenosanne Coaep:xanue pasaesia (TeMmbl) TeKYIIero
pa3aena (TeMbl) KONTPOIS
1 2 3 4
BBenenue B [Mpenmer ¢u3uku. MecTo KIIaCCUYECKOH MEXaHUKH B CHCTEME
KJIACCUYECKYIO ¢usnueckux gucuuiuiH.  Kiaccuueckue — MpeNCTaBIICHUS O
1. |mexaHUKY MIPOCTPAHCTBE U BpeMeHH U ux apudpmernsanus. [lorsarue cuctemsl
orcueta. OCHOBHBIEC pa3ellbl U OOBEKTHl W3YYEHHUS KIIACCUYECKOH
MEXaHUKH.
Kunemartnka CriocoObl  3alaHusi  JIBW)KCHUS TOYKH. [lyTh, TpaekTopwus,
MaTepuantbHOU nepemenienue. Kunematuueckue 3I€MEHTHl ABMKEHUS: CKOPOCTb,
TOYKH, YCKOPEHHE, PAa3JI0XKEHUE YCKOPEHHUS IO OCAM €CTECTBEHHOI'O
MEXaHUYECKOM TPEXTpaHHUKA. YacTHbie ciy4dau JBIDKCHHUS TOYKH:
CHCTEMBI U NpsIMOJIMHEHHOE, KpyroBoe. KnHeMaTnka MEXaHWYECKOH CUCTEMBbI
2. |TBepmoro tena n abcomotHO TBepmoro Ttema. Crenmenm cBoOoxabl. [lpocreitmme K
BUJIbl JIBUOKEHUA TBEPAOrO Teja: MOCTYIATEIbHOE JBUXKEHHUE,
BpalllcHUE BOKPYI HEMOJBUKHOW OCH. BekTop yrioBoil cCkopocTu.
OnucaHue OPOCTPAaHCTBEHHOTO pACIOJIOKEHUSI TBEPIOTO Tea.
Vst Ditniepa. CKOPOCTh U YCKOPEHHE TOYEK CBOOOIHOTO TBEPIOTO
Tena. MruoBeHHAsi BHHTOBAS OCh.
JlmaaMuka WNuepuunansHeie cuctemsl otcuera. IlepBeiii 3akon HeroToHa.
MaTepuantbHOU [Tonstue o cune u macce. Bropoit 3akoH Hptorona. Eaunuiibt
TOYKH HU3MEpPEHMs] M Pa3MEpPHOCTH (U3NYSCKUX BEJIUYMH. TpeTuil 3akoH
Hoiorona. Ilpunnun otHocutenbHocTH [anmunes. Ilpumepsl cuit:
3. cuia TSDKECTH U BEC, CUJIbl TPEHUs, Cujia yOpyroctu. JBukeHue K
TeJa MoJ AeficTBrEM 3adaHHbIX cuil. HecBoOOIHOE JBM)KEHHE Teia.
YacTHble Cilydyad UWHTETPUPOBAHUS  yPaBHEHUM  JBHIKEHUSI.
Heunepuuanbusie CHCTEMBI OTCUeTa. Cuinl VHEPLMH:
LeHTPoOEKHBIC CHIIBI HHEpIWH, cria Kopuonwca.
4 OcHoBHBIE NMnynsc maTepuanbHOM TOYKM M cuibl. MOMEHT HUMIyJbca K
" | IMHaAMUYECKHE MaTepUaJbHON TOYKH, MOMEHT CHiibl. MOMEHT MMITYJIbCa TOYKH, B




®opma

Ne Haumenosanue Copep:xanue paszaesa (TeMbl) TeKylIero
pazaena (TeMbl) KOHTPOIS
1 2 3 4
XapaKTEePUCTHKH |TIOJIe IEHTPabHBIX cuil. Teopema turomianei. Pabora u sHeprus.
MaTepuanbHON Paborta cunel. MomHocTs. [lone cun. Cuibl KOHCEpBaTUBHBIE U
TOYKH. HEKOHCEpBaTUBHBIE, MOTEHIMaNbHOEe Tmoje cuil. Kunernueckas
sHeprus. IlorenunansHas sHeprus. CBs3p MeXAy NOTCHUUAIBHON
sHepruei u cuiioi. IToHas MexaHu4yecKasi SHEeprusl.
Jnnamuka YpaBHEHUS JABMXKCHUS CBOOOJHOW MEXaHUYECKOH CHUCTEMBIL.
CUCTEMBI OcHoBHas 3a7jaua MeXxaHUKU. Pollb HaYambHBIX yCIoBUil. JBrKeHne
MaTepHalbHbIX HecBOOOMHON MexaHW4eckoil cucteMbl. [lomHas moTeHIMabHAS
TOYEK SHEpPTUsi W KiIacCU(PHUKALUS CBOOOAHBIX MEXaHHYECKHX CHCTEM.
[lepBble MHTErpanbl ypaBHEHUH IBMKCHUS M 3aKOHBI COXPaHEHHS.
3akoH COXpaHEHHS MEXaHWYECKOW »2Hepruu. Teopema 00
5 HW3MEHEHUU KWHETHYECKOW SHepruu. 3aKOH COXPaHCHHS UMILYJIbCa K
' 3aMKHYTOM cucTembl. MMIylbc HE3aMKHYTOH cCHUCTEMBL. LleHTp
macc. Teopema o nBmKeHnH meHTpa Mace. Teopema Kenwnra. 3akoH
COXpaHEHUs1 MOMeHTa wuMITynbca. COOCTBEHHBI MEXaHHYECKUI
MOMEHT CHCTEeMBl. MOMEHT uMIyJbca He3aMKHyTOﬁ CHUCTEMBI.
3akonsl Kemepa. 3akoH BceMHpPHOTrO TIroTeHHsA. AOCOIIOTHO
HEYNpyruil ynap, NOTEPH MEXaHWYECKOM SHEpruu, IOHITHE
BHYTPEHHEH dHeprun. AOCOIIFOTHO YIIPYTUH yaap.
MonekynspHo- | OcHOBHBIE IapaMeTpbl COCTOSHHUS TEPMOAMHAMUYECKONW CHCTEMBI.
KHHETHYeCcKast Temmnepatypa, TemnepaTypHas mkaina. [loHatue uaeaabHOTO rasa
TEOpHUs OneITHBIE Ta30BbIE 3aKOHBI: ABoranpo, boins — Mapuorra, [eii-
uaeanbHoro raza |Jlroccaka. YpaBHeHUE COCTOSIHUSL MJI€aJbHOrO raza Menpeneesa —
Knaneiipona OcHOBHOE YypaBHEHHE MOJEKYISPHO-KMHETHYECKOMH
6 TEOpUH HAeabHOrO raza. CpeaHss KMHETHYecKas SHEprus Moje- K
' Kyl raza u Temmeparypa. 3akoH [amproHa. CKOpOCTH Ta30BBIX
monekys. Pacnpenenenne MakcBemna. ['a3 B moje TsKecTH.
Bapomerpuueckas dopmyna. Pacripenenenne bomsimana. Cpennee
YHCII0O CTOJIKHOBEHWH U CpemHss JIuHa CBOOOJHOTO Mpodera
MOJIEKyJ B raze. Bakyym. SBnenus mepenoca B razax. Juddyszus
ra3zoB. TemwionpoBogHOCT. BHyTpeHHEE TpeHUE.
OcHOBBI IlepBoe  Hawamo  TepmMoauMHamMuku. PabGora u  TemoTa.
TepMonuHaMuku | TemmoemkocTs raza. Yucio cremeHed CBOOOIABI  MOJIEKYJIBL
1. IMpoueccet m 1uknbl ¢ razamu. llukn Kapuo. OOpatumbie u K
HeoOpaTHMble Tpolecchl. Bropoe Hadano TepMOAMHAMHKH.
OHTponusl.
OnekTpuueckoe |3aKOH B3aWMOJAECUCTBUS JEKTPUUECKUX 3apsanoB. [lonsTue 00
II0JIE B BAKYyME |3JIEKTPUYECKOM I10J1e. HanpssKeHHOCTh 3JIEKTPUYECKOTO MOJIA.
8 Teopema I'aycca. Pabora B 3IE€KTpOCTaTHUYECKOM IIOJIE. T
PazHocte  moreHumanoB.  Pa3HOCTP  MOTEHLMANIOB U
HaIpPsHKEHHOCTH M0JIA. DKBUIOTEHIIUATBHBIE TOBEPXHOCTH.
Onektpuueckoe |llongpuzamus JIADIIEKTPUKOB. HanpsxkennocTs
g |mones AJIEKTPUYECKOTO TOJIsi BHYTPU AUDIICKTPUKA. DIEKTPHUUIECKOE T
JIUBJIEKTPUKE. CMEILIEHUE B AUAIEKTpUKE. [Ipenomienue JIMHUN CMEIeHUs U
HaNpsH>KEHHOCTH 110J1s1. CEerHeTORJIEKTPUKH.
IIpoBoiHMK B PaBHoBecue 3apsimoB Ha npoBoaHMKe. [IpoBomHMK BO
10 |PYIEKTpOCTaTH- | BHEIIHEM DJIEKTPUUECKOM oJIe. DIEKTPOEMKOCTb, T
YECKOM MoJIie koHaeHcaTtopsl. CoeauHEHHE KOHJEHCATOPOB. ODHEPrus
DJIEKTPUYECKOTO MO,
[TocTosiHHBIIM OnexTpoABukymas cuia. 3akoH Owma, CONpPOTHBIECHHE
11 |snexTpuyeckuil |nMpoBOAHUKOB. 3akoH J>koyns — JleHua. Pa3BeTBieHHbIE LIENN. T
TOK [TpaBuna Kupxroda.




®opma

Ne Haumenosanue Copep:xanue paszaesa (TeMbl) TeKylIero
pazaena (TeMbl) KOHTPOIS
1 2 3] 4
MaruutHoe B3aumopeiictBue TOKOB, MarHuTHass WHAYKOUA. JluHUUM
M0JIE B BAKYyME |MHAYKUMHA MarHuTHOro mnoiis. KoHTyp ¢ TOKOM B MarHUTHOM
12 noje. MarauTHoe moJjie ABUXKYIIErocs 3apsaa. 3akoH buo — T
Capapa. Cuna Jlopenua. Lupkynsuuss ¥ MOTOK BEKTOpa
MArHUTHON MHIYKIIHH.
MarunutHoe Hamarunuuanue cpen. HanpsokeHHOCT MarHUTHOTO ITOJIS.
13 |more B MaruuTHas WHAYKIUST B MarHetuke. [Ipenomiienue nuHuUi T
BEILICCTBE WHAYKIMA MarHuTHOIO N0JIsl. MarHuTHbIE CBOMCTBA BEILIECTB.
JnamaraeTusm u napamaraetusm. GeppomMarHeTusm.
Dnexrpomar- SIBneHue DIEKTPOMArHUTHOW WHAYKIMM, mpasBwio JleHna.
14 |nuTHAs CamMOMHIYKIMS, WHAYKTUBHOCTb. TOK MpU 3aMbIKaHUU U T
WHAYKLIUS pa3MbIKaHUU 1IeNU. DHEPTHsi MArHUTHOTO TMOJISL.
DJeKTpomar- [TepemenHbIl 2JIeKTpUUYECKU TOK. BuxpeBoe anekTpudeckoe
{5 |HMTHOE HOJE. none. Tok cMmemenus. DIeKTPOMarHuTHOE ToJie. Y paBHEHUS
YpaBHeHus Makcgeia B MHTerpaJibHOM U qudpepeHnnanbsaoi hopme.
Makcseiuia
2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
Ne paznena . ®opma
Ne TemaTnka MpakKTHYeCKHX 3aHATHIT (CEMHHAPOB) TeKylero
JACHUATTHHBI XONTPOJIS
1 2 3 4
1 2 KoopnunatHeiii  crmoco0 3amaHust  JABWKEHUs Touku. [lyth,| Pemenue
TPAaEeKTOPHsI, IepEeMEIIeHNE, CKOPOCTh, YCKOPEHHE. 3aaaq
EctectBeHHbIl crioco® 3amaHus ABMKEHUS TOYKH. CKOpPOCTh H Perwenic
2. 2 YCKOpPEHHE TMpPHU €CTECTBEHHOM crocol0e 3a/laHus JBHKCHUSI. saay
Pannyc KpuBU3HBI TPACKTOPUHU.
N Pemenue
3. 2 Bpartiienre TBep10ro Tejia BOKPYT HEIOIBUKHOMN OCH. samas
4. 2 Konrponbhas pabora KP
Bropoit 3akon Hptorona. OmnpeneneHue cuil IO 3aJaHHBIM Pewmene
5. 3 YpaBHEHUSIM  JBW)KCHUS. Onpenenenne  KHHEMATHYECKHUX saay
XaPAKTCPUCTUK ABUKCHHS 110 3aJIAaHHBIM CHUJIAM.
N . Pemrenue
6. 3 NHTrerpupoBaHue ypaBHEHUN JBUKEHUSA MAaTEPUAIILHON TOUKHU. sanau
7 4 Onpenenenne TUHAMHYECKHUX XapaKTepUCTHK JBWKEHUs 110 | Penrenne
3aJIaHHBIM CHJIaM. 3314
8 5 YpaBHeHUs ABIKCHUS MEXaHUYECKOH cucteMbl. Onpenenenue cui| Perenne
Y XapaKTEPUCTHUK JBIKEHUS TEJl, BXOJSIINX B CHCTEMY. 3a1a4
9 5 3aK0oH COXpaHEHHUs UMIyJbca 3aMKHyToW cuctembl. LlenTp Macc.| Pemenne
Teopema 0 IBHKCHHH IIEHTPa Macc. 3314
10, 5 3aKOH COXpaHEHUS M?xaHquCKoﬁ sHeprun. Teopema 00| Pemenue
W3MEHECHUHU KUHETHYECKOW YHEPTHHU. 3a1a4
11. 3,4,5 KonTponbHas paboTta KP
OnbITHRIE Ta30BBIe 3aKkoHBI: boins — Mapuotra, ['eii-JIroccaka. Pewrene
12. 9 YpaBHeHHE  COCTOSHUS ~ HWJeallbHOTO Taza  MeH/eneeBa — samas
Knanelipona.
13, 6 OcHOBHOE  ypaBHEHHWE MOJICKYJISIPHO-KHHETHUECKOW  Teopuw | Pemenue
HJeaIbHOrO ra3a. 3akoH JlajbToHa. 3aj1a4




Ne pasaena . Popva
Ne TemaTnka NpakTHYeCKHUX 3aHATHII (CEMHHAPOB) TeKyLIero
JUCHUTTHHBI KOHTPOIS
1 2 3 4
Ckopoctu ra3oBbIX MoJiekyn. Pacnpenenenne Makceemna. a3 B Perwteinic
14. 6 mojie TsbKecTH. bapomerpuueckas ¢Gopmyna. PacnpeneneHue sazay
BbosbimaHa.

15 7 Pabora w Temmora. IlepBoe  Hadaslo  TepMOAMHAMHKH. | Permenme
' TemnoemMKoCTb. 3ajJa4
16 7 OcHoBHBIC Ta30BbIe Tporiecchl. ['a3oBbie nukibl. [lukn Kapho.| Penienne
' KII/I. 3a7a4

17. 6,7 KonTposbHas pabora KP
18 8 3akon Kymnona. HampspkenHocTh anektpuueckoro nos. [Ipuniumn | Pemenne
' CYNEpHO3ULIUU 3a1a4
Pemenue
19. 8 Pabora B anekrpocrarnueckoM nose. [loreHmman. saay
Pa3HOCTh TOTEHIMATIOB M HAMpPSDKCHHOCTh IOJIsS. BeIuucieHue Perwteriric
20. 8 MOTEHIAANIA ¥ HANPsDKEHHOCTH B TPOCTEHIINX DIEKTPHYECKHX sanas
TTOJISIX.
21 9 10 OJNEKTPOEMKOCTh,  KOHJICHCATOPhI.  DHEpPrus  3apspKeHHOro | PenieHue
' ' KOHJIeHCaTOopa. 3a1a4
Pemenue
22. 10 CoenuHeHue KOHJICHCATOPOB.
3a1aq
23 11 Oma g yyactka nenu. 3akoH Oma aiis 3aMKHYTOH nemnu. 3akoH | Pemienue
' Jxoyns — Jlenna. Pabora, Momnocts ¥ KI1/1 MCTOYHHMKOB TOKA. 3ajJia4
Pemenue
24, 11 PaseetBiiennsnie nienu. [IpaBuna Kupxroda. sanay
25. 8,9,10,11 KonTposibHas pabora KP
26 12 B3aumopeiicTBie TOKOB, MarHuTHash WHAYKIMS. 3akoH buo —| Pemenwue
' Cagapa. 3a1a4
Pemenue
27. 12 Kontyp ¢ TokoM B MmarautHOM moiie. Cuina Jlopenna. sazay
N Pemrenue
28. 12 Hupkynsius ¥ TOTOK BEKTOpa MATHUTHON WHIYKITUH. saay
29 13 HampsokenHocts  MarauTHoro monst.  Llupkymsmust  Bektopa| Pemenwne
' HANPSHKCHHOCTH MarHUTHOTO TTOJISL. 3a7a4
N Pemrenue
30. 14 SIBIIeHNE ANEKTPOMAarHUTHON HHIYKIMH, TipaBwiio JleHna. saay
Pemrenue
31. 14 CaMOUHIYKIWS, MHIYKTUBHOCT. DHEPIH MAarHUTHOTO TTOJISL. saxau
32. 12,13,14 KonTposibHas padora KP
. Pemrenne
33. 15 YpaBuenus Makcpesuia B quddepenipanbHoii popme. samas

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomei, KII - evinornenue xypcogozo npoexma, KP -
Kypcosou pabomet, PI'3 - pacuemno-epaghuneckozo sadanus, P - nanucanue pegpepama, 3 - scce, K - KOILOKSUYM,
T — mecmupoeanue, P3 — pewenue 3a0au.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHHUILIHHE (MOIYJII0)

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 2 3

1 I/ISYLICHHI/IC Metoanyeckue YKa3aHug 110 OpraHu3aiuu CaMOCTOSITEILHOMN




TEOPETHYECKOTO paboThI CTYACHTOB, YTBEPKIACHHBIE Kadeapoil MaTeMaTHUIeCKOTo
Marepuajia MoaenupoBanus, mpotokoa Nel ot 30.08.2018

2 Pemenue 3agau Meroanueckue ykKa3aHdhs N[O OpraHu3alMy CaMOCTOATENIbHOMN
paboThI CTYACHTOB, YTBEPKIACHHbIE Kaeapoil MaTeMaTHuYeCcKOro
MojenupoBanusi, mpotokos Nel ot 30.08.2018

Y4eOHO-MeTOoIMYeCKHe MaTepuabl Ul CAMOCTOSTENBbHONW PabOThl OOYyYaroOLIUXCS W3
Yrcila UHBAJIMJIOB U JIML C OTPAaHMUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JLyist L ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyILeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoOU opme,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpedoBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI NPEAYCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelibHbIE TEXHOJOTHH: YTCHHE
JEKUUHA C HCHOJb30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00y4yeHnn UCIONIBb3YIOTCA CleyIoIIe 00pa30BaTEIbHbBIE TEXHOJIOTUU:

— TexHonOrMsT KOMMYHUKAaTHBHOTO OOy4YyeHMs] — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sIBJseTcs 6a30BOM, HEOOXOIUMOM ISt
aJanTaluyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (AM(PHEpeHIMPOBAHHOIO) OOyYeHUsS — MpEeAroaraeT
OCYILIECTBJICHUE ITO3HABATEIbHON JEATENBHOCTH CTYIEHTOB C Y4ETOM MX WHIMBHUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI
noreHuuan. Co3laHue W HCIOJIb30BAHUE IUATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOAyJabHOTO OOy4Ye€HHS — TMpeAyCMaTpUBAaeT JEJIEHUE COAEpKaHUS
JUCLUIUIMHBl Ha JOCTaTOYHO AaBTOHOMHBIE pa3zieibl (MOAYNIH), MHTETPUPOBAHHBIE B OO
Kypc.

— HWHdopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamku
00pa30BaTeNLHOTO MpOIlecca, MOBBIMIAS €ro MPAaKTUYECKYI HAIPaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(PHUKAIIMH CaMOCTOSITEIbHOM pabOThl ydal[MXcss M TOBBIIMIEHUIO [O3HABATEIbHON
aktTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTH:

— TexHomorus HCIOJIb30BaHUI KOMIIBIOTCPHBIX HpOrpaMM — MO3BOJIACT 3(1)(1)CKTI/IBHO
JOIMOJIHUTB MTPOLECC 06yquI/151 SA3BIKY Ha BCCX YPOBHAX.
- HHTCpHCT-TCXHOJ’IOF U — TIMPCAOCTABIAIOT MMHUPOKHE BO3MOXKXHOCTH I TIOHMCKa

uH(popMalnu, pa3pabOTKHU HAyYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEA0BaHUH.

— TexHonoruss WHAUBUAYAIU3alMH OOYYEHHsS — IOMOTaeT peajnu30BbIBaTh JMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTHIBas WHIUBHIyaJbHbIE OCOOCHHOCTM U MOTPeOHOCTH
y4aluxcs.



— IlpoexkTHast TexHOJIOTMS — OpPUEHTUPOBAHA Ha MOJCIUPOBAHUE COLIMAIBHOTO
B3aMMOJECHCTBYS ydYalllUXCsl C ILEJIbI0 pEIIeHUs 3aJadd, KOTopas ONpENeNseTcs B paMKax
npo¢ecCHOHATBLHON MOATOTOBKH, BBIAEISSA Ty WIM HHYIO IPEIMETHYIO 00J1aCTh.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJIEI0 B3aUMHOIO OOy4YeHHs,
OCYIIECTBJISI KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILECHUE
y4eOHBIX 3a7a4.

— MHrpoBas TexHOIOrus — MO3BOJIAET PA3BUBATh HABBIKA PACCMOTPEHHsS psifia BO3ZMOKHBIX
CHOCO0OB pelIeHUsl MPoOJIeM, aKTUBU3UPYS MBIIUICHUE CTYICHTOB U PACKPbIBasi JTMYHOCTHBIN
NOTEHLHAJ Ka)XKI0T0 Y4aIlerocs.

— TexHonorust pasBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO I PELICHHs IOCTAaBIEHHON 3ajauu.

KommiekcHOe MCroibp30BaHUE B y4eOHOM IPOLIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJHUPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHBAIOT I103HABATEIIbHBIC
IPOIIECCHl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
Oyaymuii CrieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— pabora B MajbIX Tpynnax (KOMaHJie) - COBMECTHAsl JESTEIbHOCTh CTYACHTOB B T'PYIIIE
0]l PYKOBOJICTBOM JIMJIEpa, HAIIPaBJICHHAs Ha pelIeHue oOuiei 3agauu myTéM TBOPYECKOIO
CJIOKEHMSI PE3Yy/IbTAaTOB UHIMBUYaIbHONW paObOThl YJIEHOB KOMaH/Ibl C JE€JIEHUEM [TOJIHOMOYUI U
OTBETCTBEHHOCTH,;

— IPOEKTHAasi TEXHOJIOTUA - HHAMBUyalbHAasl UM KOJUIEKTUBHAS J€SITEIbHOCTh IO 0TOOpY,
pacIpeneiIeHHI0 U CUCTEMAaTU3allud MaTepuaa 110 ONpeIeICHHON TeMe, B PE3yJIbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHON NeATeNLHOCTH, M TIOMCK BapHaHTOB
JY4YILINX PELICHUM;

— pPa3BUTHE KPUTUYECKOI'O MBIIUICHUsS — 0Opa3oBaTelibHas JeATeNbHOCTb, HAIPaBICHHAs
Ha pa3BUTHE Yy CTYAECHTOB Pa3yMHOro, pe(IeKCUBHOTO MBIIUIEHHUS, CHOCOOHOTO BBIJIBUHYTh
HOBBIE UJIEU U YBUJIETH HOBbIE BO3MOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajjad M CUTyalMil [IMPOKO MCIOJB3YyeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIEKIUH, JaOOpaTOpHBIX 3aHIATUH W aHaIu3a
pe3yJbTaTOB CAMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO MPU HCCIEAOBAaHUMU H
pelIeHNN KaXJAO0W KOHKPETHOM 3alauyd HMMEETCs, KaK IPAaBHJIO, HECKOJIbKO METOJOB, a 3TO
TpeOyeT pa3bopa 1 OLEHKH 1eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

KOJINYeCTBO
HMcnosib3yeMble HHTEPAKTHBHbIE 00pa30BaTe/IbHbIE
Cemectp | Bun 3ansitust HHTEPAKTUBHBIX
TeXHOJIOTHI
4acoB
[IpakTnueckue 3aHATHS B peKUMaX
3,4 I13 B3aMMOJICHCTBUSI «IIPENOJaBaTeslb — CTYAECHT» U 26
«CTYJIEHT — CTYJIEHT»
Hroro 26

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsmus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tewmbl, 3a1anusg ¥ BOIPOCHI JJI CaAMOCTOSITENIbHOM paboThl MpU3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh W YIIyOJIATh 3HAHMS,
MIOJIy4EHHBIE B XO/I€ JIEKITMOHHBIX M MPAKTUYECKUX 3aHATHM.

ITonxox pa3dopa KOHKPETHBIX CHTyallMi IIMPOKO HCHOJB3YETCs Kak IMperoaaBaTeseM,
TaK U CTYJEHTaMH [P MPOBEJICHNUN aHAJIN3a PE3YJIbTaTOB CAMOCTOATEIbLHONU PabOTHI.




Jlig Ui ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMHU 3/0POBbsSI IIPEIYyCMOTpPEHA OpTraHU3alMs
KOHCYJIbTALIMH C UCIIOJIBb30BAHUEM DJIEKTPOHHOU IMOYTHI.

Jljig U1 ¢ HapYIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

4. OneHoYHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHo4yHble CpeACTBA UIA TEKYIIEro KOHTPOJsI  YCIEeBAeMOCTH W
NMPOMEKYTOUHOI aTTecTalluU

OneHouYHBIE CpelCcTBa MNpEJHA3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKECHUI O00YYaloOmIMXCs, OCBOMBIIMX IPOrpaMMy Y4eOHOH JUCHUIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY.

O1eHOYHBIE CPeACTBa BKJIIOYAET KOHTPOJIBHBIC MaTepHabl Ul MPOBEICHUS TEKYIIEero
KOHTPOJISt B ()OpME TECTOBBIX 3aJlaHHii, KOHTPOJHHBIX padOT, MHAWBUIYAIbHBIX 33IaHUN U
MPOMEKYTOUYHOIT aTTecTaluu B GopMe BOIPOCOB U 327124 K IK3aMEHY.

OneHouHBbIE CpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BpeMsI ISl [TOJTOTOBKM OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00YyUSHHsI MHBAIMAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA 0COOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YJIbTATOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHMUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

CTpyKTypa OllEeHOYHBIX CPECTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu



KonTponupyembie pasebl (TeMbl) KOMITe- HaumeHoBannue OlCHOUHOIO CPEeACTBa
Ne POHIPY pasil Texymmiit IIpomexxyTouHast
JMCIMILTAHBI TCHIHH
KOHTPOJIb arTecTams
1 Kiaccuyeckasi MeXaHHKa Kak TEOPHs IBIKCHUS OIK-1 VO 281 (1)
MaKpOCKOMUYECKHX TEI
9 Kunemarnka MaTepHaIbHOM TOUKH, ONK-13 |map, kP 9B1 (2-10)
MEXaHHUYECKON CHCTEMbI U TBEPIOrO Tea
3| lnHaMuKa MaTepuaTbHON TOUKU OIlIK-1,3 |I[JP OB1 (11-18)
4 OCHOBHBIC JMHAMIYECKHUE XaPAKTEPHCTHRA OMK-13 |map DB1 (19-23)
MaTepUaTbHOM TOYKH.
5| IuHaMuKa CHCTEMBI MAaTEPHAIBHBIX TOUEK OIIK-1,3 |II/[P, KP OBl (24-31)
6 MoJteKyIsIpHO-KHHETHYECKast TCOPHS ONK-13 |17P 9B2 (1-12)
HACATBHOrO Ta3a
7|OCHOBBI TEPMOJIMHAMUKHU OIIK-1,3 |II[P, KP 9B2 (13-23)
8| DnexTprdeckoe moJie B BAKyyMe OIIK-1,3 |IIJ]P 5B3 (1-3)
9| DseKTpHUUECKOE MOJIE B TUIIEKTPUKE. 82_12_1’ YO 5B3 (4-5)
10|ITpoBOAHKK B AIEKTPOCTATHYESCKOM MOJIE OIIK-1 P OB3 (6-8)
11|TToCTOSHHBIN 3IEKTPUUECKHI TOK 32_12—1,3, jp DB3 (9-13)
12 |MarauTHoOe 1oJic B BaKyyMe OIlK-1,3 |II/]P DB3 (14-18)
13| MarauTHOE T0JIE B BELLIECTBE 1(_){2_1;—1, YO 5B3 (19)
14|3nexkTpoMarHuTHAsE WHIYKITHS 82_12_1’ 1P DB3 (20)
DNEKTPOMArHuTHOE ToJie. Y paBHEHUS OIIK-1,
15 Makcaemia I1K-2 T B3 (21-24)

Coxkpamenus: YO — ycTHbIN onpoc, [7/[P — npoBepKa caMOCTOSITEIbHON HeayTUTOPHOU paboThl,
KP — xontpoinbHas padota, KJI — komiokBuym, I — tect, 9B — sK3aMEHALMOHHBIE BOIPOCHI.

Ioka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH LUK

CooTBeTcTBHE NOPOrOBOMY VPOBHIO OCBOEHHUS KOMIIETEHLUUH IUIAHUPYEMBIM
pe3ynbrataM OOyYeHHS M KPUTEpPHUSIM UX OLEHUBaHUS (OLIEHKA: YAOBJIETBOPUTEJIbHO
/3a4TeH0):

OIIK-1 Cnoco0eH npuMeHATH QyHIaMeHTAJbHbIe 3HAHMS, MOJYyYeHHbIe B 00/1aCTH
MATEeMATH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAayK, M HCHOJBb30BATh HMX B
npodeccuoHAIbLHOM 1eATeTbHOCTH

3HaTB NOIIK-1.1 (06.016 A/30.6 3H.3) CnocoOGeH NpUMEHATh (QyHAaMEHTaJIbHbIE
3HAHUA, TOJIyY€HHblE B 00JacTH (PU3MYECKUX HAyK, U HUCIOJIb30BaTh UX IpHU
aHaJM3e MpeIMeTHON 00IacTu

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonb3oBaThb CYILECTBYIOIIME THIIOBHIE
peleHus ¥ abIoHbI IPH pellieHNH (PU3NYECKUX 3a/1au

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destenbHOCTb, HalIpaBJIeHHAs! HAa pellleHUe
3aJja4 aHAJIUTUYECKOTO XapakTepa, MPeAroaralolix BEIOOp ClIocOO0B pelieHus
3aJla4, ¢ UCIHOJb30BaHUEM (YHIaMEHTAIbHBIX 3HAHWM, MOJYYEHHBIX B 00JACTH
(bu3NIeCKUX HayK

OIIK-3 Cnoco0eH nmpuMeHATh U MOAU(PUIUPOBATHL MAaTeMATH4YeCKHe MOIeIH JJIs
pelieHust 3a1a4 B 00J1acTH NPoecCHOHATBHOM AeATEeJIbHOCTH
3Harthb HOIIK-3.1 (06.016 A/30.6 3n.3) llenu u 3ama4u TPOBOJIUMBIX HCCIICIOBAHUN U

pa3paboTOK, METOABl MaTEeMaTHYeCKOro MOJAETUPOBAHUS JUISI  PELICHHS
(bu3MIecKuX 3a1a4



Ymerb HOIIK-3.5 (06.016 A/30.6 VY.1) Ananu3upoBaTh BXOAHBIC ITaHHBIC, CIIOCOOCH
MPUMEHSITh MAaTEMaTHYECKHE MOICIHU JIJIsl pelIeHUs] PU3NISCKUX 3a/1a4

Baagers  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearenbHOCTD, HAaIIpaBiICHHAs HA pEIICHUE
3aJja4 aHAJUTUYECKOTO XapaKTepa, MPEeAIoaralonux BEIOOp CrIOoCOO0B pelIeHus
(bU3NYeCKUX 3a/1a4 Ha OCHOBE METO/I0B MAaTEMaTHYECKOTO MOJICITUPOBAHHSI

MK-2 Cnoco0eH aKTMBHO Y4aCcTBOBAaTh B HCCJIEIOBAHMU HOBBIX MaTeMaTH4YeCKHX
MojieJieil B ecTeCTBEeHHbIX HAYKaxX
3Hath NIIK-2.1 (06.016 A/30.6 31.3) IIpeamerHast 06J1aCTh M METOIBI MATEMATUYECKOTO

MOJICIIMPOBaHUS B (pr3HKe
NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3amauv MPOBOJUMBIX WCCIICIOBAHUHN H
pa3paboToK B (hU3UKE

Ymern UIIK-2.6 (06.016 A/30.6 VY.l) Amnanu3upoBaThb BXOJIHBIE JaHHBIE NIpU
MIPOBEJICHUY HCCIICIOBAHNN MaTeMaTUYECKUX MOJIeTiel B (hu3uke

Baaners  MIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOACHUNA W H3MEPEHHIH,
COCTaBJICHHE HMX OIKMCAaHWUH TPU MPOBEJACHUU HCCICIOBAHMNA MAaTEMaTHYECKUX
Mojienieit B U3UKe
HIIK-2.11 (40.001 A/02.5 Ip.2 Ta.) deaTenbHOCTh, HAIIpaBiICHHAs HA PEIICHUE
3aJa4 aHAJUTUYECKOTO XapaKTepa, MPEAIoIaralonX BEIOOp CIIOCOO0B pelIeHus
3a1a4

CootBercTBrie 0230BOMY _VPOBHIO  OCBOEHHWS KOMIIETEHIMH  IUITAHUPYEMBIM
pe3yabTaTaM 00ydeHHs U KPUTSPHSIM HX OLICHUBAHUS (OLICHKA: XOPOILO /3a4TEHO):

OIIK-1 Cnoco0eH npuMeHATH QyHIaMeHTAJbHbIe 3HAHMS, MOJYyYeHHbIe B 00/1aCTH
MAaTeMATHYeCKNX M (WJIHM) eCTeCTBEHHBIX HAYK, M MCIO0Jb30BaTh HX B
npodeccHoHAIbLHOM 1eATeJTIbHOCTH

3Hatp NOIIK-1.1 (06.016 A/30.6 3u.3) Cnocoben mnpuMmeHsITh (GyHIAMEHTAIbHbIC
3HaHUS, TMOJIyYEeHHbIE B 00JIaCTH (PU3MUYECKMX HAyK, M HCIIOJIb30BaTh HMX TIPH
aHaJM3e MpeIMeTHON 0biacTu
NOIIK-1.2 (40.001 A/02.5 3n.2) OrevyecTBEHHBI W MEXIyHAPOIHBIH OIBIT B
obmact (U3MYECKMX HayK, M HCHOJb30BaTh MX B MNPOodEeCcCCHOHATBHON
JeSITeIbHOCTH

Ymers NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonp3oBaTh CYIIECTBYIOIIUE THIIOBBIE
pelieHns 1 MalIoHbI IPU pelIeHnH (PU3NUecKuX 3aaa4

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) JesTenbHOCTh, HAallpaBlIeHHAs: Ha pEIICHUE
3a/la4 aHAJUTHYECKOrO XapakTepa, MPEANoyaralouiux BbHIOOP M MHOTooOpasue
aKTyaJbHbIX CIOCOOOB pELIeHHs 3a]lad, ¢ MCIOJIb30BaHUEM (YHIAAMEHTAIbHBIX
3HAHUM, IOJTYYEHHBIX B 001acTh (PU3HUECKUX HAYK

OIIK-3 Crnoco0eH NMpuUMeHATH M MOAM(PHUIHMPOBATHL MAaTeMAaTHYeCKHEe MOJCTH JIsi
peuleHus 3a71a4 B 00J1acTu NpogecCHOHATBLHOM 1eITeJIbHOCTH
3HaTh NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aga4u NPOBOJUMBIX HCCIEIOBAHUHN H

pa3paboOTOK, METOAbl MaTEeMaTHYeCKOro MOJAEIUPOBAaHUSA Uil  pELICHHs
¢busnyeckux 3anau
NOIIK-3.3 (40.001 A/02.5 3H.2) OTeyecTBEHHbIH U MEXIYHAPOJHBIM OMBIT B
COOTBETCTBYIOLIIEH  OOMAacCTH  MCCIIEOBAaHUM, METOJAbl  MaTeMaTH4eCKOro
MOJIETTUPOBAHUS JJIs peleHus] GU3NYECKUX 3a/1ad

Ymerb NOIIK-3.5 (06.016 A/30.6 ¥Y.l) Ananu3upoBaTh BXOJIHBIE JaHHBIE, CIIOCOOCH
MPUMEHSTh MaTeMaTHUYECKHE MO JIJIsl pelIeHus PU3NYEeCKUX 3a1au

Baaners  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tx.) esarenbHOCTb, HaNpaBIeHHAas HA peLlICHUE
3a/lad  aQHAJIUTUYECKOTO0 XapakTepa, MpeAroaramilux BbIOOp aKTyadbHBIX
CIOCO0OB pelIeHuss (PU3MYECKUX 3a7ady Ha OCHOBE METO/0B MaTeMaTHYeCKOIro
MOJIETUPOBAHUS

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJ0BAHHM HOBBIX MAaTEeMATHYECKHX



Mojieieil B ecTeCTBEHHbIX HAyKaxX

3Hath NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 06J1aCTh M METOIBI MATEMATUYECKOTO
MOJIETTUPOBaHUs B (hU3HKE
NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agayvl MPOBOAMMBIX HCCICIOBAHHNA U
pa3paboToK B (hU3HKE
NIIK-2.3 (40.001 A/02.5 3n.2) OteyecTBEHHBIH M MEXKIyHAPOAHBIA OMBIT B
UCCIIeIOBAaHUH MaTeMaTHUEeCKUX Mojiesiell B pusuke
UIIK-2.4 (40.001 A/02.5 3u.4) Meroapl NPOBEACHUS OKCICPUMEHTOB U
HaOmoeHui, 0000meHns W 0o0paboTku WHGOPMAIIMM B HCCIICIOBAHUH
MaTEeMaTHYECKHUX MOJIeNel B (hr3uKe

Ymerb HIIK-2.6 (06.016 A/30.6 V.l) AHamM3upoBaTh BXOJHBIC [aHHBIC TIPH
MIPOBEJICHUH HCCIICIOBAHNI MAaTeMAaTUYECKUX MOJIeTIeH B GU3HKE

Baagers  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOAEHUH W HW3MEPEHUH,
COCTaBJICHHE WX ONUCAaHUU W (QOpPMYITHpPOBKA BBIBOJAOB TIPU TPOBEACHUU
HCCIIEIOBAaHUM MaTeMaTH4YeCKUX Mojiesiel B pusuke
NIIK-2.11 (40.001 A/02.5 [p.2 Ta.) JlearensHOCTh, HANlpaBJICHHAS HA PEIICHUE
3a/lay aHaJUTHYECKOTO XapakTepa, IMpearoyiaralolluxX BBHIOOP MU MHOT0OOpas3ue
aKTyaJIbHBIX CIIOCOOOB pEIIeHUS 3a1a4

CootBercTBre NPOJABHMHYTOMY VPOBHIQO OCBOCHHS KOMIIETECHIMH IIJIAHUPYEMBIM
pe3ysbraTaM OO0y4eHHS U KPUTEPHSM MX OILICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHATh (yHAaMEHTAJbHbIC 3HAHHS, IOJYyYCeHHbICe B 00/1aCTH
MaTeMAaTHYeCKHX M (WJIHM) eCTeCTBEHHBIX HAyK, M MCHO0JIb30BaTh HX B
npogecCHOHAIBLHOM 1eTeJbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3n.3) CnocoOeH mNpUMEHATh (QyHAaMEHTAIbHbIC
3HaHUs, TMOJIydYeHHbIE B 00JIaCTH (PU3MUECKUX HAyK, U HUCIOJIb30BATh UX MpHU
aHaJIM3e MPEJAMETHOM 00J1acTh
NOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEHHBIH U MEXIyHAPOIHBIM OMBIT B
obmact (U3MYECKHX HAyK, M UCIOIB30BaTh HX B TNPO(PECCHOHATBHOM
JesTeNbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonb3oBaTh CYLIECTBYIOIIME THIIOBHIE
peleHus U MabJIOHbI IPH pellieHNH (PU3NYECKHX 3a/1ad

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destenbHOCTb, HalpaBJI€HHAs! HAa pellIEHUE
3aJja4 aHAJUTUYECKOI'0 XapakTepa, Mpeanojararoliux BbIOOp W MHOroodpasue
aKTyaJbHBIX CIOCOOOB PEHICHHUs 3alad, ¢ MCIOJIh30BaHWEM (yHIAMEHTAIBHBIX
3HaHU, NOJYYEHHBIX B 00J1aCTH (PU3NYECKUX HAYK

OIIK-3 Cnoco0eH NmpuUMeHATh M MOAM(PUIHPOBATHL MaTeMaTH4YeCKHe MOAeIH IJsl
peuieHust 3a1a4 B 00J1acTH NPOecCHOHATBHOM AeATEeIbHOCTH
3HaTh HOIIK-3.1 (06.016 A/30.6 3u.3) Llenn u 3agauu MPOBOJUMBIX UCCIIEIOBAHUM U

pa3paboTOK, METOAbl MaTeMaTHYeCKOr0 MOJAEIMPOBAHUSA U1 PELIeHUs
¢bu3nuecKux 3aaauy
NOIIK-3.3 (40.001 A/02.5 3n.2) OTe4yecTBEeHHBIH U MEXIYHAPOIHBIM OMBIT B
COOTBETCTBYIOIIEH  OOJIACTM  UCCIEOBaHHWM, METOABl  MaTeMaTH4YEeCKOIro
MOJICIIMPOBAHUS JUTSl pelieHHsl PU3NYecKuX 3a1a4

YMmerh HOIIK-3.5 (06.016 A/30.6 VY.1) Ananu3upoBaTh BXOAHBIC JTaHHBIC, CIIOCOOCH
OPUMEHATh W MOIUGHUIMPOBATH MATEeMAaTHUYECKUE MOJENM ISl  pPEeLIeHHUs
(bu3IecKuX 3a1a9

Baaners  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tx.) esarenbHOCTb, HaNpaBIeHHAas HA peLlICHUE
3a/lad aHAJUTHYECKOrO XapakTepa, MPEeAINoyararoulixX BBHIOOP M MHOTooOpasue
aKTyaJbHbIX CHOCOOOB pelleHus (U3MYECKUX 3aJad Ha OCHOBE METOJI0B
MaTEeMaTHYeCKOro MOJIETUPOBAHUS

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJ0BAHHM HOBBIX MAaTEeMATHYECKHX



Mojieieil B ecTeCTBEHHbIX HAyKaxX

3Hath NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 06J1aCTh U METOIBI MATEMATHIECKOTO
MOJIeJTUPOBaHUS B HUBHKE
NIIK-2.2 (40.001 A/02.5 3u.1) lenu u 3amauu TPOBOAMMBIX HCCICAOBAHUN H
pa3paboToK B hU3HKE
HNIIK-2.3 (40.001 A/02.5 3H.2) OredyecTBEHHBIII M MEXIyHAPOAHBIH ONBIT B
MCCJIEIOBAaHUH MaTeMaTHUYeCKUX MoJieNel B pusmke
UIIK-2.4 (40.001 A/02.5 3un.4) Meronbl NpPOBEACHHUS DSKCIEPUMEHTOB U
HaOmoeHUH, 0000meHus U 00paboTKM MHGOPMAIMK B HMCCICIOBAHUM HOBBIX
MaTeMaTHYECKUX MOJIeNiel B (PU3HKe

Ymern NIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanmu3upoBaTh BXOAHBIC IaHHBIC TTPH TIPOBEICHUN
UCCIIEIOBAaHU MAaTEeMaTHYECKUX MOJIeel B (hU3UKE

Baagers UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenecHue HaOMOACHWA W W3MEPEHUH,
COCTaBIICHUE WX ONUCAHWA U (OPMYIUPOBKA BBHIBOJOB TMPH IMPOBEACHUU
UCCJIEIOBaHUM MaTeMaTHYeCKUX MoJieNel B pusmke
NIIK-2.11 (40.001 A/02.5 p.2 Tn.) JlearensHOCTh, HAIIPABJIICHHAS HA PEIICHHE
3aJa4 aHAJTUTUYECKOrO XapakTepa, IMPEANoaraloiux BbIOOp U MHOTOOOpasue
AKTyaJIbHBIX CIIOCOOOB peHICHHs 3a7ad, pa3pabOTKU HOBBIX MaTEMAaTHYECKUX
Mojelel B pu3nke

TunoBble KOHTPOJIbHBbIE 3aJaHUS WM HHbIE MAaTepHaJbl, Heo0XOoAUMbIe s
OLlEHKM 3HAHWIi, YMEHUH, HABBIKOB U (MJIH) ONBITA JeATEJbLHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeIbLHOIH MPOrPpaMMbl

IIpumepHoe conep:kaHue KOHTPOJIbHBIX PadoT

KonTponbnas Nel (kuHeMaTuka TOUKHM U TBEPJIOTO TEJA)

Bapmuanr 1.
1. Touka ABMXKETCS BJIOJIb OCH X C YCKOPEHHEM, 3aBUCAIIMM OT BpeMeHH W =9 — 2t . OnpenenauTs myThb,
HpOIiIeHHbIH TOYKOif 3a 3 ¢, eciu B Ha4aJIbHbIIi MOMEHT BPEMEHHU €€ CKOPOCTh PaBHA Vv, = 3 M/C.

2. C Gammnn BbicoTON h=25 M ropH30HTaIBHO OpOLIEH KaMeHb CO CKOPOCThIO Vo=15 m/c. Haiitu: 1) Ha
KaKOM PacCTOSIHUU Sx OT OCHOBaHMs OalllHU OH yHaJeT Ha 3eMJII0, 2) C KaKOW CKOPOCThIO V OH ymajeT Ha
3eMJII0, 3) KaKOM yroj () COCTaBUT TPAGKTOPHS KaMHS C TOPU30HTOM B TOYKE €ro MaJeHHs Ha 3EMIIIO.
ConpoTHBIIEHHE BO3/lyXa HE YUUTHIBATb.

3. Touka ABMKETCS 110 OKPYKHOCTH CO CKOPOCTBIO V=at, riie a = 0,5 m/c?. HaiiTu ee moiHoe yCKOpEeHHUe B
MOMEHT, Koraa oHa npoizaet S = 0,1 1IruHbBI OKPYXHOCTH TIOCJIE Havyajla JBHKEHHS.

4. Koneco, Bpamasich paBHO3aMEAJICHHO, P TOPMOKEHHUH YMEHBIINIO CBOIO CKOPOCTh BpalleHus 3a 1
MmuH ¢ 300 no 180 06/mMuH. HaliTi yriioBoe yckopeHue Kojieca | YuCiIo 000pOTOB, CACIIaHHBIX UM 33 3TO
BpeMS.

5. Touka coBepIlIaeT BUHTOBOE JBIKEHHE, BhIpAYKaeMOe ypaBHEHHAMU X=C0S4t, y=sin4t, z =2t npuuém 3a
€AMHUILY JUTMHBI B3AT MeTp. OnpenenuTs paanyc KpUBU3HBI O TPAEKTOPHUH.

KonTponbuast Ne2 (auHaMuka TOYKH U CUCTEMBI)
Bapmuanr 1.

1. HeBecomblit 0iiok yKperuieH Ha KoHie crona. ['upu 4 u B maccoit ma=0,5 kr, me=I kr "m
COE/IMHEHBI HUTHIO U MEPEeKUHYThI Yepe3 00K, Koaddunment tpenust rupu B o cron k= 0,1.

Haiitu: 1) yckopeHue, ¢ KOTOPBIM IBHXKYTCS TUPH, 2) HaTsOKEHWE HUTH. TpeHnem B OJOKe

peHeopeyb. p

2. Ha xakyio BbicoTy H W 3a kKakoe Bpems t MOAHWMETCS TENO Maccod M, OpOIIeHHOe

BEPTUKAIBHO BBEPX CO CKOPOCTHIO Vo, €CIIM CONPOTUBICHUE BO3yXa MOXKET OBITH BBIPasKeHO (HOpMYJIOi
kmv, rne v — Beu4yrHa CKOPOCTH Tesa?

3. Teno maccoii 3 Kr ABHKETCS CO CKOPOCTBIO 1 M/C, O YIJIOM 0L K HEMY CO CKOPOCTBIO 2 M/C IBHXKETCSI
BTOpoe Teno Maccod 2 kr. Tema Heynpyro crainkuBaroTcs. EIuHOE Telno mpojoyikaeT JBM)KEHHE TOJ



yraom 3 = 30° mo OTHOWICHWIO K IMEPBOHAYAIILHOMY JBW)KCHHIO TEpBOro Tena. Halitm Benmuuuny
CKOPOCTH €JUHOTO Tella | YTOJI OL.

4. Konbpkobexen maccoii 70 Kr, cTOs Ha KOHbKax Ha JibAy, OpocaeT B TOPU3OHTAIBHOM HAaIlpaBICHUU
KaMeHb Maccoil 3 Kr co ckopocThio 8 M/C. HailiTm, Ha Kakoe paccTOSIHHE OTKATHTCS TMPH 3TOM
KOHBKOOEXKEIT, €CITH U3BECTHO, 9TO KOAPGDHUITMEHT TPSHHUS KOHBKOB 0 jexa paseH 0,02.

5. CranbHoii mapuk maccoit m=20 r, Opocui BEpTHKAIBHO BHU3 ¢ BBICOTHI h = | M u ckopocThio Vo=10
M/C Ha HeaehOPMHUPOBAHHYIO TPYKUHY ¢ Kodddumuentom sxkectkoct K =1 H/cm. Haiitu cxopocth
[Iapyuka B MOMEHT TOJIETa K MPY)KUHE W BETHYNHY MaKCHUMAIBHOM TeoOpMaItuil pyKUHbI.

KonTponbuas Ne3 (monekynspHas ¢pusznka 1 TEpMOJMHAMUKA)

BapuantNel
1. B cocyne HaXxoaMTCsA CMECh KHCIOpOJa Maccodl mi=8 T W YIIIEKHCIIOro Tra3a MacCcoil mp=22 T mpu
nmasiennd p=1,5 atm u Temnepatype 7=310 K. Haiiti mumoTHOCTB 3TO# cMecH, cunTas ra3bl HAeaabHBIMU.
2. Haiitu motHOCTH BO3ayXa p Ha BbhicoTe h=10 kM oT moBepxHoctH 3emun. TemmepaTypa Bo3mayxa
noctosinHa U paBHa t=0°C. /laBnenue Bo3ayxa y moBepxnoctu 3emnu p=0,12 mlla.
3. T'a3000pa3Hblif BOIOPO, HAXOIUBIIHICS NPH HOPMAJIBHBIX YCIIOBHSAX B 3aKPBITOM COCYZE 00BEMOM
V=5 1, oxmagmnu Ha A7=55 K. Haiitn npupamenue BHyTpeHHEH SHEPTHH ra3a.
4. OpvH MOJTB KHCIIOpOJa HaxoauBLIerocs mnpu temneparype to=17°C, aguabarniecku pacuiipuiv Tak,
YTO €ro IaBJICHUE YMEHbIINIIOCh B #=8 pa3. Hailtu TeMnepaTypy rasa nocie pacliupeHus.
5. UneanbHas TerioBas MalllMHAa COBEpIIAacT 3a oauH 1uka pabory A4=73,5 x/x. Temmeparypa
narpesatens 71=373 K, xomomunpHuka 7>=273 K. Haiitu xonmdectBo Temnorel Qi, momydaemoe
MaIIMHOM 32 OJJUH UK.

KonTponbnas Ne4 (OnekTpruuecTBO U MarHeTH3M)

Bapuanr 1
1. Tpu ToYeuHBIX 3apsiia JIBa MOJOKUTEIHHBIX OJUH OTpHUIATeNbHbIN BenuunHoi 50 HKI HaxomsTcs B
BEpLIMHAX PaBHOCTOPOHHErO TPEYroJIbHUKA CO CTOpOHOM 6 cM. HalTm cuiny, ACUCTBYHOIIYyIO Ha
OTPHULATENBHBIN 3aPsI CO CTOPOHBI MTOJIOKUTENBHBIX.
2. DJEKTPOCTaTHYECKOE IOJie CO3AaeTcs IBYMSI OCCKOHEYHBIMH MapaJIeNbHBIMH  IUIOCKOCTSIMU,
PaBHOMEDHO 3apsUKEHHBIMH € TOBEPXHOCTHBIMH IUIOTHOCTAMU 3apsaa 0,3 u (—0,7) MxKin/m2
Onpenenuts HAIPsHKEHHOCTh MO MEKIY IUIACTHHAMH M BHE IIacTHH. HallTh pa3HOCTH MOTEHNNATIOB
MeX/y TJIAaCTUHAMH, €CII PACCTOSHUE MEXAY HUMHU 4 CM.
3. Kongencatop snektpoémkocthio 0.5 Mx® Obu1 3apspkeH 1o HampsbkeHus 350 B.
Ilocme TOro Kak €ro COEOUHWIM HOCIENOBAaTEIbHO CO BTOPBIM KOHAECHCATOPOM,
3apsbkeHHbBIM 10 Hampspkenust 500 B, HanpsbkeHue Ha Hem u3MeHusoch 1o 400 B.
Bb4ucianTh 31eKTpOEMKOCTh BTOPOT'O KOHAEHCATOpa.
4. J1a ucrounuka ¢ 9JIC €1 = 20 B &2 = 10 B u BHyTpeHHUMH CONPOTHBICHUAMH 11 = 1
OMm, 2 = 0,5 OM coenuHEHbl Kak IIOKa3aHO Ha pucCyHKe OmpenenuTts TOK Ha
conpotuBieHuu R3, ecimi R1 = Rs =2 Om, R, =20 Om, R3 =1 Om, R4 =10 Om.
5. HaiiTu cuity B3auMOAEHCTBUS JBYX MapauIeIbHBIX MPOBOJIOB, 0 KOTOPHIM TeKyT TokH 1= 1A u I, =
2 A, eciin paccTOsIHUE MEXIy HUMHU 1 CM, a JUIMHA KaXXI0ro mpoBoda 1 M.
6. beckoHEeYHO UTMHHEIN MPOBOA 00pa3yeT KpyroBol BUTOK paamyca I = 10 cM, kacaTenbHBIN K TPOBOY,
10 TIPOBOJIY UAET TOK cuiior 3 A. HaliTh HanmpspKeHHOCTh MAarHUTHOTO TIOJISI B IICHTPE BUTKA.

IIpuMepHBIi BAPHAHT TeCTA MO YJIEKTPOMATHETU3MY
Tect Nel

1. Kak BBITISAWT KapTWHA JMHWKA HAMPSDKEHHOCTH (CIUIOIIHBIE JIMHUM) WM OKBUIOTEHIIMABHBIX
MOBEPXHOCTEH (IIyHKTUPHBIE TMHIH ) HEMOABM)KHOTO MOJIOKUTEIHHOTO TOYEYHOTO 3apsiaa?



2. Kakoe u3 ¢pu3ndecKux yTBEpKISHUH SBISETCS HEITPABIIEHBIM?

1. BeKTOp HANPSHKEHHOCTH 3JEKTPOCTATUYECKOTO TONS B JIOOOH TOUKe
HaIpaBJIeH MO KacaTeJIbHON K CUJIOBOW JIMHUU

2. B OJHOPOJHOM DIIEKTPHYECKOM IIOJIE CHJIOBBIE JTMHUH MapauIeIbHBI IPYT
Apyry

3. TOTEeHIMAJ ¥ HANPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJISL CBA3aHBI MEX Iy COO0H

4. TOTEHIHAJ - CUJIOBAas XapaKTEPUCTUKA JIEKTPOCTATHYCCKOTO MOJIS

3. Kak u3MeHHTCs HEprus KOHJIEHCATOPa, €CIIH YABOUTD 3apsA]l Ha KaXAOW IIacTHUHE?

1. yBenmmuutcs B 2 paza 2. HE U3MCHHUTCS
3. yBemuuwmtcs B 8§ pa3 4. yBenunuurcs B 4 paza

4. 3apsner +Q, —Q, +q pacmoJOKEHBI B y3/ax MPaBUIBLHOTO TPEYTOJIbHHKA CO CTOpoHOM a. Kakomo
HaIlpaBJICHUE CUJIbI, JEHCTBYIOIICH Ha 3apsn +q? YKaXUTe HOMEP BEKTOPA.

5. OT KaKux BEIINYHMH HE 3aBHCHUT COIIPOTHUBJICHUC HpOBOI{HI/IKa?

1. or marepuana 2. OT CWIBI TOKa B IPOBOTHUKE
3. OT IIMHBI 4. OT IWIONIaX MTONIEPEUYHOTO CCUCHUS

6. KakuMm JOKHO OBITh CONMPOTHBIICHHE aMIlepMETpa IO CPaBHEHHIO C COMPOTUBICHUEM IENH, IO
KOTOPOH UAET 3NEKTPUUECKUM TOK?

1. Mayo no cpaBHEHMIO C COIIPOTUBJIEHUEM ydacTKa

2. BEIUKO MO CPABHEHHUIO C COMPOTHBIICHHEM YJ4acTKa

3. PpaBHO CONPOTHBIICHHUIO YUaCTKa

4. compoTHUBJIEHUE aMIIEPMETPa HE CBS3aHO C COIPOTUBIEHUEM yyacTKa LeNu

7. DNEeKTpOABIIKYILAS CHJIa JJIeMeHTa paBHa 1,6 B, ero BHyTpeHHee conpoTtusienue - 0,5 OM. Cuna Toka
B Lenu - 2,4 A. UeMmy paBeH TOK KOPOTKOI'O 3aMbIKaHUsA?

1. 1=0 2. 1=32A 3. 1=0,8A 4. 1=12A
8. Ilo mpoBoxy mAeT TOK Kak MOKa3aHO Ha puUcyHke. Kak HampaBieH BEKTOp MarHMTHOM MHIYKLUHU B
touke C.
®
1. BmpaBo; 2. BHU3; 3. BBepx;
4. BIeBO; 5. K Hawm; 6. ot Hac.
9. Kak HampasnieHa cuiia AMiiepa JA€HCTBYIOIIAS Ha NPOBOAHUK M300PKECHHBIA HA  w — % % M
UCYHKE B
PHEYHIE. ®o® ® Ix
1. Bmpaso; 2. BHU3; 3. BBepx;
. . = ¥ = ¥
4. BnEBO; 5. K Hawm; 6. or Hac.
10. Kax mnampaBneHa cuna JlopeHma pelcTByromas Ha 3apsHKEHHYKO YacTully = B- B
M300paKEHHYIO HA PUCYHKE A o g; .



1. BieBo; 2. BIIPaBO; 3. K Hawm;
4, BHWU3; 5. BBepx; 6. or Hac.

11. Kakyto popmy cTpeMUTCS PUHATH 3aMKHYTHIH THOKUIT TIPOBOHUK JITMHEI |, TO KOTOPOMY TEYEeT TOK
1?

1. He MeHseT POPMEI 2. CII0KUTHCS BIBOC 3. kpyra 4. smmrca ¢ nosyockio 11
12. Kaxk Bezet cebst MpsIMOYTOJIbHBIHA MTPOBOJIOYHBIH BUTOK C TOKOM B OJTHOPOJHOM MarHMUTHOM IoJe?

1. BuTOK 6yIleT COBCpIIATh BpalllaTCIbHOC ABUIKCHUC T10[] JelcTBHEM napbl CUJI

2. YCTaHaBJIMBACTCS TakK, 9TOOBI INIOCKOCTh BUTKA ObLIa napauiCiibHa JUHUAM MarHATHOM HWHAYKIIUA

3. CTPEMUTCSA YCTaHOBUTLCA Tak, yTOOBI INIOCKOCTh BHUTKa OblIa NEPNICHAUKYJIApHA JTUHUAM
MarHUTHOM WHAYKIUA

4. BHUTOK 6YI[CT nepeMenaTbCAa Hp}IMOJ'II/IHCI\/'IHO U PaBHOMCPHO IIOQ JIEHUCTBUEM CHII CO CTOPOHBI
MarduTHOTI'O I10JIA

13. B omHOpOIHOE MAarHWTHOE IIOJIC BIIETACT DJIEKTPOH, ABUTAIOIIHICS MapauIeTbHO IUTOCKOCTH ZOX
mon yrimom o = 90° kK JMHUSAM MAarHUTHOM WHAYKIMM HaNpaBICHHBIX BAONB ocu Z. Onpenenuth
TPACKTOPHIO 3JICKTPOHA B MATHUTHOM IIOJIC.

1. B mpenene ero ABMXEHHUE MEPEHAET B paBHOMEPHOE B0 OCH Y.

2. DnexTpoH OyIeT NBUTaThCs MO CITUPATN BOKPYT HAMpaBieHus Z.

3. Tlo kpyroBoii TpaekTOpHH, BpaIasch BOKPYT HapaBiIeHUS Z.

4. B mpenene ero NBIKEHHE TIEPEHAET B pABHOMEPHOE U MIPSIMOJIMHEWHOE BAOJIb OCH Z.

14. IlpsmoyronpHas MeTalUIMYECKas pamMKa MOMENIEHa B OJHOPOJHOE MArHUTHOE IOJE, MHIYKIUS B
KOTOpPOIro YMCHBLIIACTCA. Ha xakom u3 NPUBCACHHBIX PHCYHKOB IIPAaBUJIIBHO IIOKa3aHO HAIIPaBJICHUC
WHAYKIIMOHHOTO TOKAa, KOTOPEIi OyIeT MpOTeKaTh MO MPSIMOYTOIFHOW paMKe?

I T T
+ + + + =+ + + + +
_+ + _+ + _+ +
+ + + B |+ + + B |+ ++
+ + + + + +
+ = + o+ + o+

A T T+t T ¥ rto T+ £
1. TombkOo A 2. Tonpko B 3. AumB 4, tonpko C

15. Kakoe u3 ypaBHeHHi1 MakcBesia oTpakaeT OTCYTCTBHE B IPUPOJI€ MAaTHUTHBIX 3apsaoB?

1.[!]&&:_@{%)@5 2.@]5 B -nds = 0
QLJQZHJ nds+”La;j nds 4. q]sjﬁ.ﬁds:jypdv

3a4eTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOIl  aTTecTanuu
(3x3ameH/3a4eT)

Hepeqenb BOIIPOCOB, BLIHOCUMBIX HA IK3aM€H

[Tepedenb BOITPOCOB K 3K3aMEHY IO MEXAHUKE

1. T'panunbl NPUMEHMMOCTH Kiaccudeckoi MexaHuku OCHOBHBIE pasjelibl M OOBEKTHl W3y4YeHHUs
KJlaccuueckoil MexaHuku. Kilaccmdeckne mNpeacTaBIeHUs O MPOCTPAHCTBE M BPEMEHM M HUX
apudmernzanys.

2.  CnocoObl 3a/1auusl JBMKeHHS TOYKH. [1yTh, TpaekTopus, nepemenieHne. KnaemMaTHuecKue 2JIeMeHThI
JBIKEHUS: CKOPOCTb, YCKOPEHUE.

3. EcrecTBeHHBIN TpeXrpaHHUK, KPUBH3HA U PaANyC KPUBU3HBI TPacKTOpHU. PaszioskeHne ycKopeHHs

10 OCSIM €CTECTBEHHOI'O TPEXTPAHHUKA.

YacTHble ci1y4an ABM)KEHUS TOUKH: MPSMOJIMHEIHOE, KPYyTrOBOE.

5.  Kunematnka cucteMsl u abCOMOTHO TBepAoro reia. Crenenu cBobobl. [locTynarensHoe ABHKEHUE
TBEPAOTO TeNa.

6. BparmieHnue TBepJOro TENa BOKPYT HEMOJBHKHON OCH.

>
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14.

0.
. Hukisl B razax, knj TerioBoit mamunsl. [ukn KapHo.
12.
13.

CKOpOCTh M YCKOPEHHE TOYCK CBOOOTHOTO TBEP/IOTO TEIa.

Onmcanne TpOCTPAaHCTBEHHOTO PACTIONIOXKEHHS TBEPAOTO Tema. YTIbI Jiiepa.

WHBapraHTHOCTh BEKTOpa YIJIIOBOM CKOPOCTH TBEPJAOTO Tela K M3MEHEHHUIO LIEHTpa MOABIKHOM
CUCTEMBI KOOpJMHAT.

MrHoBeHHas 0Ch BpalieHus (BUHTOBAS OCh) TBEPAOTO TEIa.

HNuepuuansubie cucteMbl orcuerta. IlepBriil 3akoH HeroToHa.

ITonsTue o cune u macce. Bropoii 3akon HeroToHa.

Enuanier uaMepeHns M pasMepHOCTH (PU3NYECKUX BEeTHMYWH. AOCONIOTHBIE cucTembl equau CU,
CIC.

Tperuit 3axkoH Herotona. [IpuHnun nansHOAEHCTBUS.

[Ipunruun otHocurensHOCTH ["anumnes.

[Ipumeps! cuit: cuita TSHKECTH W BEC, CHIIBI TPEHUS, yIpyrue cuiibl. HecBoOOTHOE JBIDKEHUE, CHITBI
peaKuuii cBs3EH.

VYpaBHEHUs ABIKEHUS MeXaHM4YecKol cuctembl. OCHOBHas 3ajadya MeXaHUKU. Ponb HadambHBIX
YCJIOBH.

UYacTHbIE CiTy4an WHTETPUPOBAHNS yPABHEHUH JBIKCHUS MaTePHUATBHOMN TOUKH.

NMnynsCc 1 MOMEHT HMMITyJIbca MaTepUaIbHOM TOUKH. VIMIynbc CHIIBI, MOMEHT CHJIBL. MOMEHT
HMMITYJTbCa TOYKH, B TIOJIE IIEHTPAIBHBIX CHJI. Teopema iomaiei.

[onstue sueprun. Pabota n s3ueprus. Pabora cuipl. MOIIHOCTS.

[lorenumansHoe mone cuia. Cunbl KOHCepBaTHBHBIE W HEKOHCepBaTHBHBIE. [Ipumepsl
KOHCCPBATUBHBIX 1 HCKOHCCPBATHBHBIX CHJIL.

Kunetuueckas sueprus. IlorenunansHas sHeprus. [lonnas Mexanuueckast sHeprus. CBsi3b MEXIy
MOTEHLMAIIBHON 3HEPruen U CUIIOH.

ITonnas MMOTCHUHAJIbHAA SOHEPTHUA CUCTEMBI 1 KJ'IaCCI/I(l)I/IKaHI/ISI CBO6OIIHI)IX MEXaHNYCCKHUX CUCTEM.
[lepBrle MHTETpanbl YpaBHEHWN NBIDKEHUS W 3aKOHBI coxpaHeHHUs. ChopmymnupoBaTh OCHOBHBIE
3aKOHBI COXPaHEHUSI.

3aKOH COXpaHEHUS MEXaHWYeCKOH SHeprud W TeopeMa 00 M3MEHEHMH KWHETHYECKOH SHEeprHu
CHUCTEMBI.

3aKOH COXpaHEHUsI UMITyJbca. MIMIyabc HE3aMKHYTON CUCTEMBL.

Hentp macc. Teopema o aBmwkeHnu 1eHTpa macc. Teopema Kenura.

3aK0oH COXpaHEHMsI MOMEHTa uMITyJibca. COOCTBEHHBIM MEXaHHMYECKUH MOMEHT CUCTeMbl. MOMEHT
MMITYJTbCa HE3aMKHYTOW CUCTEMBI.

AOCOIOTHO HEYNpYyTuil ynap, MoTepu MEXaHWIeCKOW SHEPTHH, BHYTPEHHssT dHeprus. AOCOIIOTHO
YIPYTUil yaap.

3akonbl Kemnepa. 3aKOH BCEMHPHOTO TSTOTEHUSL.

Hewneprimanbaeie cuctemsl orcuera. CHITbI HHEPIINU.

[lepeueHp BOMPOCOB K SK3aMEHY 110 MOJIEKYJISIPHON (U3KKE U TEPMOAMHAMUKE

MonekynsapHo-KHHETHYECKass Teopusi U TepmonuHamuka. CocrossHue cucteMbl. OCHOBHBIE
mapaMeTpsl COCTOSHUS TEPMOJAMHAMUYECKONW CHUCTeMBl. TemmepaTypa, TeMIlepaTypHas IIKaja.
OCHOBHBIE XapaKTEpUCTUKH JBW)KEHUS U B3aUMOJICHCTBHS MOJIEKYJI. BHYTpEHHSISI SHEPIUs CUCTEMBI.
Ilonstne wupeanpHOoro ra3za OnNbITHBIE Ta30Bble 3aKoHBL: ABoraapo, boitng — Mapuorra, [eit-
JIroccaxa.

YpaBHEHHE COCTOSIHMA UeanbHOro raza Menaeneesa — KnanelipoHa.

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKON TEOPUH HIECAIBHOTO ra3a.

CpenHsist KHHETHYECKast SJHEPTHsl MOJIEKYJI ra3a U TemrepaTypa. 3akoH JlambToHa.

IlepBoe Hauano TepmonuHamuku. Pabora u teruora. TemmoemkocTs raza. ®opmyna Maiiepa.

Yucno creneneil cB000 b1 MOJIEKYIIbL. TermIoeMKOCTH 0JHOATOMHBIX 1 MHOTOATOMHBIX T'a30B.
TepMoanHaMUYeCKHE MPOIECCH B Ta3ax: N30XOPHUECKUH, N300apUIECKH, H30TEPMUUECKUN.
TepMoanHaMUYeCKHE MPOIECCHI B ra3ax: aquadaTudecKuid, TOJIUTPOIIHBIH.

OObpartumble 1 HeoOpaTUMBIE IpoLiecchl. Bropoe Hayano TepMoANHAMUKH.

Hepasencto Knaysuyca. [TonsiTue sHTponuu.

W3meHenune 3HTpoNHK B 00PaTUMBIX M HEOOpAaTHUMBIX Tpoueccax (mpumepsl). O0mas GopmMyIupoBKa
BTOPOT0 Hayaja TepMOJUHAMHUKHI

I'paHUIBI IPUMEHUMOCTH BTOPOTO Ha4Yaja TEPMOTUHAMHUKH.

[lepeueHb BOMPOCOB K SK3aMEHY IO AJIEKTPOMAarHeTU3MY



1. 3akon Kynona. ['panuiiel nppumMeHuMocTH 3akoHa. IIpuHInn cynepno3unuu. DHEeprusi CUCTEMBI

3apsiioB.

HampsxeHHOCTB 25ekTpuueckoro noss. 3akoH ['aycca. YciaoBue IpUMEHUMOCTH 3aKOHA.

Onexrpuueckuii noteHnuan. Ces3b MOTEHIMANA U HAIPSYKEHHOCTH 3JIEKTPHYECKOTO MOJIS.

[lorennman pacipeneneHHoro 3apsja.

Husnextpuku. [Tonaspuzanusi AMIIEKTPUKOB.

ONEKTPUYECKOE CMEILIEHUE.

[IpOBOIHUKH B 3IEKTPOCTATUYECKOM II0JIE.

OnexrpoemkocTs. KoHIeHCaTOPBHI.

CoennHeHnE KOHIEHCATOPOB.

OnexTpuueckue TOKH. [II0THOCTD TOKa.

0. 3akon Oma. MexaHu3M IPOBOAUMOCTH. I'paHHIIbI IPUMEHUMOCTH 3akoHa OMa.

11. DnekrpoaBuxkyas cuia. Pabora ncTOYHMKA TOKA.

12. TIlIpasuna Kupxroda. [lapamnensaoe coequnenue conpotusienuil. [lociaenoBarensHoe u
napajjieabHOe COEIUHEHNE HCTOYHUKOB TOKA.

13. MomHocTh Toka. 3akoH Jlxxoyins — Jlenna.

14. MaruauTtHas unayknus. Cuia, AeWCTBYIOIAs Ha MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

15. 3axon buo — CaBapa — Jlanmaca. Cuna Jlopenma.

16. HampsokeHHOCTh MarHUTHOT'O 1OJIL. MarHUTHOE M0JI€ B LIEHTPE KPYrOBOIO NPOBOAHMKA. MarHuTHOE
ToJie IPSIMOTO TOKa.

17. MaruuTHOe HanpsikeHHe. MarHuTHOE HAIIPsDKEHUE BIOJIb 3aMKHYTOIO KOHTYPa, OXBaThIBAIOIIETO
IIPOBOJ] C TOKOM.

18. MaruuTHbIiI MOMEHT Toka. KOHTYp ¢ TOKOM B MarHUTHOM TIOJIE.

19. Marneruku. HamaranunBanue cpefi. 3aKOHBI MATHUTHOTO TIOJISI B MarHETUKAX.

20. OcHOBHO¥ 3aKOH 3JeKTpoMarHUTHON HHAYKIwH. [IpaBuno Jlenna. UHIyKTHBHOCTB.

21. TlepeMeHHBIH ANEKTPUIECKAN TOK.

22. BuxpeBoe anekTpuyeckoe moje. Tok cMeneHusl.

23. VYpaBHeHus MakcBenia B UHTerpaabHOH Gopme. YpaBHenus MakcBeia B quddepeHnnansHoR
dopme.

24. DnekTpoMarHUTHOE TOJIe.

AEN
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4.2 MeTroanuyeckue MaTepuaJibl, onpee/siioliue Npoueaypbl OLeHNBAHUS 3HAHUI,
YMEHHUil, HABbIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEPHU3YKOIIUX ITanbl
(popMupoBaHNA KOMIIETEHIMI

Meroauyeckne pEeKOMEHIALMH, ONpeeJdAIomue Npouelypbl OLECHUBAHUA HA
IK3aMeHe:

OK3aMeH SBISETCS 3aKIIOUUTENbHBIM 3TAlloM Ipolecca (pOPMUPOBAHUS KOMIIETEHIIMU
CTYyJICHTA IIPY U3YYEHUU JUCLHUIIIIMHBI WIN €€ YaCTH U UMEET LIENbI0 IPOBEPKY U OLICHKY 3HAHUN
CTYJIEHTOB 110 TEOPUU U MPUMEHEHUIO MOJYYCHHBIX 3HAHWM, YMEHUN U HABBIKOB IIPU PELICHUU
MPAKTUYECKHUX 3a/4ay. DK3aMeHbl MPOBOJATCS MO PaCHHCaHMIO, CHOPMUPOBAHHOMY YUEOHBIM
OTJEJIOM U YTBEpXKJIEHHOMY IMPOPEKTOPOM MO y4eOHOH paboTe, B CPOKH, MPEAyCMOTpEHHbIE
KaJeHJapHbIM rpadukoM ydeOHOro mpouecca. Pacnucanue 5K3aMeHOB JOBOJUTCS 1O CBEIEHUS
CTYJCHTOB HE€ MEHEE YE€M 3a JIB€ HEJENN A0 Haydaja JK3aMEHAIlMOHHOM ceccuu. DK3aMEHbI
MIPUHUMAIOTCS IIPENOIABATEIIMH, BEAYIIMMU JICKIIMOHHBIE 3aHATHS. B OTAENbHBIX ciydasx Mpu
OOJIBIIIOM KOJMYECTBE TPYIMIl Y OJHOTO JIEKTOpa HJIM MpU OOJBIION UYUCIEHHOCTH TPYHIMBI C
paspelieHust 3aBeAyrouero kadeapoil IomyckaeTcs MPHUBICYEHHUE B IIOMOIbL OCHOBHOMY
JIEKTOPY IIPENoAaBarelis, IPOBOAMUBIIETO IPAKTUYECKUE 3aHATUS B IPyIIIax.

OK3aMeHbl MPOBOAATCA B YCTHOM (opme. Ok3aMeH MPOBOAMUTCS TOJBKO P
MPEABIBICHUU CTYJEHTOM 3a4€THON KHMXKKU U IIPU YCIIOBUM BBIIIOJIHEHUSI BCEX KOHTPOJIBHBIX
MEPONPUITHHA, MPEAYCMOTPEHHBIX Y4EOHBIM IJIAHOM M paboueill MporpaMMoil mo u3ydaemoit
mucuuruiiHe. CTylneHTaM Ha SK3aMeHe IPeOCTaBisIeTCsl MpaBO BBIOpAaTh OAMH M3 OWIIETOB.
Bpemsa noaroroBku k orBeTy cocrasiisier 60 MuHYT. [0 McTe4eHMM yCTaHOBJIEHHOTO BPEMEHU
CTYJEHT JOJKEH OTBETUTH Ha BOINPOCHI HK3aMEHALIMOHHOTO OWJieTa U MPEeIOCTaBUTh PElIeHUE
3agad. Pe3ynpTaThl 3K3aMeHa OIEHHMBAIOTCA M0 YEThIpeXOaUIbHOH cHucTeMe («OTIMYHOR,



«XOPOIIOY, KyTOBIECTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHHO») U 3aHOCATCS B AK3aMEHAITMOHHYIO
BEJIOMOCTh W 3aYETHYI0O KHIKKY. B 3aUeTHYI0 KHUXKY 3aHOCSTCS TOJIBKO MOJIOXKHUTEIIbHbIE
OLIEHKH.

KpnTepml BBICTABJICHHUS OLICHOK

OneHka «omauyHo»:

— CHCTeMAaTU3UPOBaHHbBIE, ITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiiaM AUCLUILIHHBL, a TAKXKe
IO OCHOBHBIM BOIIPOCAM, BBIXOAIINM 3a Mpeeisl yueOHO MporpaMMBl;

— TOYHOE MCIIOJIb30BaHNE HAYTHOH TEPMHHOJIOTHH CUCTEMAaTHIECKH TPAaMOTHOE U JIOTHYECKH
MIPABUJIBHOE U3JIOKEHHE OTBETA Ha BOIIPOCHI;

— 06e3yIpevHoe BiIaIeHue HHCTPYMEHTapHeM y9eOHO! AUCIUIUIHHEI, yMeHne ero d(h(eKTHBHO
WCTIOJIB30BaTh B IOCTAHOBKE M PEIIEHUHN HAYYHBIX M MPAKTUYECKHUX 33/1a4;

— BBIPaXEHHAs CIIOCOOHOCTH CAMOCTOSTENIFHO M TBOPUECKH PEIIaTh CIOKHBIE MPOOJIEMBI U
HECTaHJIapTHBIE CUTYALHH;

— TIOJTHOE ¥ TITyOOKOE YCBOCHHE OCHOBHOM U JIOTIOTHUTENBHOM TUTEpaTyphl, PEKOMEHIOBAHHOMN
y49eOHON TIpOTpaMMOi TI0 AUCUUTUIHHE;

— YMEHHUE OPUEHTUPOBATECS B TEOPUAX, KOHUEIIMIX U HAIIPABIEHUSAX JUCIUIUIMHBI U JaBaTh UM
KPUTHYECKYIO OLIEHKY, NCTIONB3Ys HaAydHBIEC JOCTI)KECHUS APYTUX TUCIHILINH,

—TBOpYECKas CAaMOCTOSTeNIbHAs pa0OTa Ha MPAKTHUECKUX 3aHATUAX, AaKTUBHOE YIaCTHE B
TPYIIOBBIX 00CYKICHHUSX, BBICOKHI YPOBEHD KYJIBTYPhI HCIIOTHEHUS 3aJaHHI;

— BBICOKHI YPOBEHb C()OPMHPOBAHHOCTH 3asIBICHHBIX B paboyueli mporpaMme KOMITETCHITUH.

OLeHKa «xopouio:

— JIOCTATOYHO IIOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUIMHE;

— YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHLETIIMIX U HAIIPABJICHUSIX JUCLIUIUIMHBI U
JIaBaTh UM KPUTHUYECKYIO OLICHKY;

— UCIIOJIb30BaHUE HAYYHOU TEPMUHOJIOTUH, TMHTBUCTUYECKH U JTIOTMUYECKHU MPABUIIBHOE U3JI0KECHUE
OTBETa Ha BOMPOCHI, yMEHHE JeNIaTh 000CHOBAHHBIE BBHIBO/IBI;

— BJIaJICHUE UHCTPYMEHTAPUEM IO TUCLUIIMHE, YMEHUE €r0 UCIO0JIb30BaTh B IOCTAHOBKE U
pEIIeHnN Hay9IHBIX U MPo(ecCHOHATBHBIX 32/1aY;

— YCBOGHHE OCHOBHOM JIUTEPATYpPhl, PEKOMEHIOBAaHHON Y4eOHOM MPOrpaMMoii IO AUCIHUILIHHE;

— caMocTosITeNIbHAs paboTa Ha MPAKTHUECKUX 3aHITUAX, YIaCTHE B TPYIIIOBBIX 00CYKICHUSIX,
CpeIHUM YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

— CpeIHH ypOBeHb CHOPMUPOBAHHOCTHU 3asBJICHHBIX B padoueli porpaMMe KOMIICTCHIINH.

O1ieHKa «Y0061em8OPUMETLHOY:

— IOCTATOYHBIA MUHUMAJILHBIA 00BEM 3HAHUH 1O JUCILUILIMHE;

— YCBOEHHE OCHOBHOM JTUTEPaTYpPhl, PEKOMEHIOBAHHON Y4eOHOW ITPOrpaMMOii;

— YMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HANPABICHUAX MO JTUCIUIUIMHE
Y J1aBaTh UM OLIEHKY;

— UCIOJIb30BAaHUE HAYYHOU TEPMUHOJIOTUH, CTUIUCTUYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA HA
BOIPOCHI, YMEHHE JIEJIaTh BBIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE MHCTPYMEHTAPHEM yueOHON IUCIUIUIMHBI, YMEHUE €0 UCII0JIb30BaTh B PEIICHUN
THITOBBIX 3a]1a4;

— YMEHHUE M0J, pyKOBOACTBOM IPENOIaBATENS PELIATh CTAHAAPTHBIC 3a4a4U;

— pabora 10 pyKOBOJCTBOM MPEIOIaBaTelis Ha MPAKTUUSCKUX 3aHATHSX, TOMYCTUMBIN YPOBEHb
KYJIbTYpbl UCTIOTHEHUS 3aJaHuil;

— IOCTaTOYHBIF MUHUMAIIEHBIA YPOBEHD C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamMme
KOMIIETEHIIAH.

OILIeHKa «HEYO081emMBOPUMENLHO:
— (parMeHTapHbIC 3HAHUSI 10 AUCLUIIINHE;
— OTKa3 OT OTBETA;
— 3HaHUE OTJICNIbHBIX UCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHO! MPOrpaMMoii 1o JUCIUILTHHE;
— HEyMEHHE HCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
— HaJn4yKe rpyObIX OMIMOOK;
— HU3KUH YPOBEHB KYJIbTYPhI HCIIOIHEHUS 3a0aHUM;
—HHU3KHUH ypoBeHb c(hOPMUPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMme KOMIETECHINH.



OrneHOYHBIE CpeNCcTBA JUII MHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BHIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUXO(PHU3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTHM WHBAJIMAAM M JIMIAaM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS JOMOJIHUTEIHFHOE BPeMsI JIJIs IIOJTOTOBKU OTBETA Ha dK3aMEHE;

— IIpH TPOBENICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbsI TIPEIYyCMATPUBACTCS HCIIOIH30BAHUE TEXHUYCCKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WH/IUBUIYAIBHBIMUA 0COOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3JI0POBBS
U WHBAIWIOB TIPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYYEHHS 10 JAHCHUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB O0YYCHHS WHBAIUAOB M JIUI] C OIPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEI0OCTaBlIeHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM UX 310POBbS M BOCIIPUATHUS HHOOPMAITHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist JTU1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara;

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. Ilepeyennb yuyeOHOH JUTepaTypbl, HH(POPMALUMOHHBIX PECYPCOB H
TeXHOJIOIMi

OcHoBHas JIUTeparypa 1o MEXaHUKe

1. CasenseB, U.B. Kypc oOmieii ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekynspHas ¢usuka:
YuebHoe mocobue [DNeKTpoHHBIN pecypc| : ydebd. mocobue — DnekTpoH. gaH. — CaHKT-
[TerepOypr: Jlans, 2018. — 436 c. — Pexxum nocryma: https://e.lanbook.com/book/98245.

2. Cagennes, U.B. Kypc o6mieti ¢pusuku. B 5-u t1. Tom 1. Mexanuka [DiekTpoHHBIH pecypc] :
yueb. nocobue — JnexkTpoH. naH. — Cankr-IlerepOypr : Jlansb, 2011. — 352 c. — Pexxum goctyna:
https://e.lanbook.com/book/704.

3. Tpodumona, T.1. Kypc ¢uszuku / T.1. Tpopumosa. — Mocksa: Axagemus, 2014. — 558 c.

4. Bonbkenmreiin B.C. CoopHuk 3a1a4 mo obmemy kypey ¢usukn. CI16. 2008. — 327c¢.

5. Uponos, M.E. 3agaun no oOmieil ¢usmke: ydeOHoe mocobue Juis BY30B [DIEKTPOHHBIN
pecypc]: yue6. mocobue — DnexTpoH. gaH. — MockBa: UznatenscTBo "JlabopaTtopus 3HaHmit",
2017. —434 c. — Pexxum nocryna: https://e.lanbook.com/book/94101

OcHoBHast TUTEpaTypa Mo MOJIEKYJISIPHON (U3UKE U TEPMOIMHAMUKE

1. CagenneB, 1U.B. Kypc o6mieit ¢puszuku. B 3 1. Tom 1. Mexanuka. MonekymnsipHast (usuka:
Y4eOHoe mocobue [DnekTpoHHBIN pecypc| : yueb. mocobue — DnekrtpoH. gaH. — CaHKT-
[MerepOypr: Jlans, 2018. — 436 c. — Pexxum mocryna: https://e.lanbook.com/book/98245.

2. CasenveB, M.B. Kypc obmeit ¢usuku. B 5-u 11. Tom 3. MonekynsipHas ¢usmnka u
TepMOJIMHAMUKA [ DIEKTPOHHBIN pecypc]: yuebd. mocodue — DnmektpoH. naH. — Cankrt-IlerepOypr
: Jlanp, 2011. — 224 c. — Pexxum noctyma: https://e.lanbook.com/book/706.

3. Tpodumona, T.1. Kypc ¢usuku / T.U. Tpopumosa. — M.: Axagemusi, 2014. — 558 c.

4. Bonpkenmreit, B.C. CoopHuk 3agau no obmemy kypey ¢usuxu./ B.C. BonbkeHITeitH —
CI16.: Kamxnsrit mup, 2008. — 327c.


https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98245

5. Uponos, U.E. 3amaun mo obOmieit ¢usuke: yueOHOE mocoOue i BY30B [DJIEKTPOHHBIN
pecypc]: yueb. mocobue — DnexTpoH. naH. — MockBa: M3marensctBo "Jlaboparopust 3HaHuii",
2017.— 434 c. — Pexxum nocryna: https://e.lanbook.com/book/94101

OcHoBHas nuTEparypa mo 3IeKTPOMArHeTU3MY

1. Casenne, U.B. Kypc o6meii ¢pusuku. B 3 1. Tom 2. DeKTpu4ecTBO M MarHeTH3M. BOIHBL.
Onrtuka [DnexkTpoHHBINA pecypc]: yueb. mocodue / M.B. CaBenbeB. — DnekTpoH. naH. — CaHKT-
[MerepOypr: Jlanp, 2018. — 500 c. — Pesxxum mocryna: https://e.lanbook.com/book/98246.

2. CasenneB, U.B. Kypc obmeit ¢usuku. B 5-u TT. Tom 2. DieKTpHYecTBO M MarHeTU3M
[DnexTpoHHBIH pecypce] : yueb. mocobue — DiektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2011. —
352 c. — Pexxum gocrtyna: https://e.lanbook.com/book/705.

3. Tpodumona, T.1. Kypc ¢uzuku / T.1. Tpopumosa. — Mocksa: Akanemus, 2014. — 558 c.

4. Uponos, N.E. 3amaun mo oOmieit ¢usuke: ydeOHOe mocoOue aisd BY30B [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnexTpoH. gaH. — MockBa: M3marensctBo "Jlaboparopust 3Hanuii",
2017.— 434 c. — Pexxum nocryna: https://e.lanbook.com/book/94101

5. Bonbkenmreitn, B.C. Coopuuk 3ama4d mo obmemy kypcy ¢usuxu./ B.C. BonbkeHmTen —
CII6.: Kamxusrit mup, 2008. — 327 c.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

JlononHuTenbHAS JIUTEPATYPA 110 MEXAHUKE

1. Jlanpay, JI.JI. Teopermueckass ¢usuka. T.1 Mexanuka [DaekTpoHHBIA pecypc]: yueo.
noco6ue / JI.. Jlannay, E.M. Jludmuu. — SnextpoH. gad. — Mocksa: ®usmarnut, 2007. — 224
c. — Pexxum nmoctymna: https://e.lanbook.com/book/2231.

2. Uponos, N.E. Mexanuka. OcHoBHBIE 3aK0HBI: yueOHOe tocobue / U.E. Uponos. — 9-e uzn. —
M.: BUHOM. JlaGopatopus 3uanuii, 2007. — 309 c.

3. Jlannc6epr, I'.C. DnemenTapubiii yueonuk ¢pusuku. T1. Mexanuka. Temnora. MonekynspHas
¢uznka [DneKTpoHHBIN pecypc]: yued. — DiekTpoH. aad. — Mocksa : ®usmaraut, 2010. — 612 c.
— Pexxum noctyna: https://e.lanbook.com/book/2241.

JlonoHUTENbHAS JIUTEPATYpa MO0 MOJIEKYJISIPHON (pHU3HKE U TEPMOTUHAMUKE

1. Jlanmay, JI.JI. Kypc teoperuueckoir ¢usuku. Craructuueckas ¢uznka [DIEKTPOHHBII
pecypc]: yue6. mocobue / JI.J. Jlanmay, E.M. Jludmun. — DnextpoH. naH. — Mocksa:
®uzmatiut, 2001. — 616 ¢. — Pexxum moctyma: https://e.lanbook.com/book/2230.

2. Jlannc6epr, I'.C. Dnemenrtapusblil yueOHuk ¢pusuku. T1. Mexanuka. Teruora. MosiekysspHas
¢u3uka [DnekTpoHHBIH pecypc]: yued. — DnekTpoH. naH. — Mocksa : ®usmariut, 2010. — 612 c.
— Pexxum nocryna: https://e.Janbook.com/book/2241.

JlonosnHUTENbHAS TUTEPATYPA MO AIEKTPOMAarHeTU3MY

1. JlanacOepr, I'.C. Dnementapupiii yueOHUK ¢Gu3uku. T.2 DIEKTpUUECTBO M MarHETU3M
[DnexTpoHHBIN pecypc]: yued. — DnekTpoH. naH. — MockBa: @usmarnut, 2011. — 400 c. —
Pexxum noctyna: https://e.lanbook.com/book/2240.

2. Kanamnukos, C.I'. DnektpudectBo [DneKTpoHHBIH pecypc]: yued. mocodre — DIeKTPOH. aH.
— Mocksa: ®usmatiut, 2008. — 624 c. — Pexxum noctyma: https://e.lanbook.com/book/59496.

3. Iapcenn O. DnextpuuectBo u MarHeTn3M [Tekct] : bepkieeBckuii kypc ¢pusuku : yuedHoe
nocobue yist cTyaeHToB By30B / J. [Tapcemr; — CII06.: Jlans, 2005. — 415 c.

5.4. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble Npo(eccHOHAIbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI
DJ1eKTPOHHO-0UubIMoTeuHbIe cucTeMbl (IBC):
1. BBC «FOPAWT» https://urait.ru/
2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/

5. OBC «JIAHDb» https://e.lanbook.com

5.5.I1podeccnonaibHbIie 6a3bI JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHBIX HAYYHBIX X XYpPHAJIOB HAa Poccuiickon

nnaT(popme Hay4HbIX )XypHanoB HOUKOH http://archive.neicon.ru

7. HaumoHanmpHass dJEKTpOHHas  OuOmmMoTeka (HOCTynm K DJIEKTPOHHOM  OMOJIMOTEKE

nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B) https://rusneb.ru/
8. Ilpesumentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. Dnexrponnas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

oo wn =

5.6. UudopManuoHHbIe CIPABOYHbIE CHCTEMBI:
1. KoucynwsranT [Lmtoc - cipaBodHast paBoBasi cucTeMa (IOCTYII 10 JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

5.7. Pecypchl ¢BOOOAHOTO J0CTYyMNA:

AMepHKaHCKas maTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/

[TonHbIe TeKCTHI KaHAACKUX nuccepTanuid http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

MuHHCcTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyuekuus nupoBbix 00pa3zoBaTelibHbIX pecypcos http://school-collection.edu.ru/ .
8. ®denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcon (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OOGpa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 o6pazoBanuu B Poccuiickoit @enepanuun". Bonpockr u otBetsl http://xn-
-273--84d1f.xn--plai/voprosy_i_otvety

Mo

5.8.Co0cTBeHHbBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH()POPMAIIMOHHBIE PecypChl
KyoI'Y:


https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety

1. Cpenma MoayapHOTO auHamMuueckoro odyuerus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, yUeOHO-METOIUUYECKUX KOMIUIEKCOB, MyOIMKalui 1 KOH(pEPEHIHA
http://mschool.kubsu.ru/

3. bubanorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIEe 0Opa3oBaTelbHBIE pecypchl Kadeapsl HWHPOPMAIMOHHBIX  CHCTEM H
TexHoyoruii B oOpazoBanun KyOl'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusi AJA OOy4YalOIIUXCS MO OCBOEHHUIO
AUCHUILIMHBI (MOIYJIs1)

IIo xypcy npenyCcMOTpPEHO HpOBEACHHUE JIEKIUOHHBIX 3aHATHM, HAa KOTOPBIX JAeTCA
OCHOBHOH CI/ICTCMaTI/ISI/IpOBaHHHﬁ Marepural U INpPpaKTHYCCKUX SaHHTHﬁ, Ha KOTOPBIX CTYACHTEI
HpI/IMeHSIIOT HOJIy‘-IeHHBIe TeOpeTI/IquKPIe 3HAHUA K peLHeHI/IIO KOHerTHBIX 3aaa4. ypOBeHb
YCBOCHUA TCEOPCTHYCCKOI0 MaTepuajlia IHIpOBCPACTCA IMOCPEACTBOM OIIpoCa 110 OCHOBHBIM
BOHpOCElM TCMbI U pe3yJH>TaTaM BBITIOJIHCHU A I/IHIII/IBI/IIIyaJH)HI)IX n prHHOBI)IX HpaKTI/I‘-IeCKI/IX
3aJlaHni.

Baxkneimmm sTanoM Kypca SBJISI€TCS CaMOCTOSITeNIbHAs padoTa 110 IUCLHUIUIMHE.

3agaum AJ1sl CAMOCTOSITEILHOIO pereHust

1. TIlytb, Mo KOTOPOMY JIBWKETCS BarOHETKa, CKaTBIBAsICh M3 TOYKH A,
o0pasyeT pa3sOMKHYTYI0 TETII0 paauyca I, Kak IOKa3aHO Ha YepTexe:
/BOC=_BOD=q. Haiitn, ¢ kakoli BEICOTBI N JOJIKHA CKATHIBATLCSA BATOHETKA
0e3 HaYabHON CKOPOCTH, YTOOBI OHA MOTJIA MPOWTH BCIO TIETIIO, & TAKXKE TO
3HAUEHHWE yrJia oL TPH KOTOPOM 93Ta BbIcOTa h HammeHbimas. Ykasanue. Ha
yuactke DC UeHTp TsKECTH BAaroHETKH COBEpINAET MapadoIHYecKoe
JBIDKCHUE.

2. Tpy3 M, moaBeulcHHBII Ha TpPYXHHE K BEpXHEH Touke A KpYyIJoro KoJjbla,
PACIOJIOKEHHOTO B BEPTUKAIbHOM IUIOCKOCTH, MagaeT, CKOJb3sl 10 KOJIbIYy O€3 TpeHUs.
Haiitn, xakoBa momkHa OBITH KECTKOCTH MPYKUHBI ISl TOTO, YTOOBI aBJIEHUE TPpy3a Ha
KOJIBIIO B HIDKHEW TOUKe B paBHSUIOCH HYJIO MPU CIAEAYIONIMX JaHHBIX: paanyc kKoubla 20
CM, Macca Tpy3a 5 KI, B Ha4aJIbHOM IOJIOKEHUHU Tpy3a paccrossaue AM pasuo 20 cM u
MpYyKMHAa MMEET HaTypajbHYIO IIMHY; HadaJbHas CKOPOCTh I'py3a paBHA HYJO; BECOM
NpPY>KUHBI IPeHEOperaem.

3. HeOonpmas maitba maccel M 06e3 HavyaJdbHOM CKOPOCTH m
COCKaJIb3bIBACT C TIIAJKON FOPKM BBICOTOM N W Momajaer Ha JIOCKY
Maccel M, Jexalyl0o y OCHOBaHMS TOPKM Ha  IJIaJKOM
TOPU30HTAIBHON TUIOCKOCTH. BenencTBrue TpeHust Mexay maioon u _ : :
JOCKOH maiiba TOpPMO3HWTCS M, HaYMHAs C HEKOTOPOIO MOMEHTa, o
JIBUDKETCS BMECTE C JIOCKOM Kak enuHoe 1enoe. Hailtu cymmapHyto

paboTy CUII TpEeHHS B 3TOM TIpOIIecCe.
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4. CucrteMa COCTOUT U3 JIBYX OJIMHAKOBBIX KYOMKOB, KOKIBIH Macchl 7, MEXIY KOTOPBIMU
HAXOJUTCS CKaTasi HeBecoMasi TPYKHHA KecTKOCTH 1. KyOuKku CBsi3aHBI HHTBHIO, KOTOPYIO B
HEKOTOPBI MOMEHT nepexurarot. [Ipu kakux 3HaueHus1X Al — HaYaIbHOM C)KaTHU TPY>KUHBI — m

HIDKHANA KyOWK MOJCKOYHT MOCTIE TIEPEKUTaHAS HUTH?

5.  Hurs nepebpoiiieHa yepes riajkue ropu30HTaIbHbIC CTEPKHKM | ¥ 2, Ha € KOHIIaX U B 1
cepeauHe TOJIBEIICHBI OJMHAKOBOW Macchl Tpy3sl A, B, C (puc. 19). Paccrosiaue mexny
crepkHsIMHU paBHO |. B HekoTopblit MoMeHT Tpy3 C OCTOPOKHO OTITYCTHIIM, U CHCTEMa
Ipulula B JBWKEHHE. HaliTm MakcumanbHyr0 ckopocTh Tpy3a C W MakCHMalbHOE
MepeMelIeHne ero Npyu JABIKEHUH BHH3.

6. VpeanpHblil ra3 coBeplIaeT IMKJ, COCTOAIIMH M3 M300apbl, aauadaTel U U30TEPMBI, ,
MIPUYEM H30TEPMHUUECKHM MPOLECC MPOUCXOAUT MPU MAKCUMAIBHOW TEMIIEpaType LMKIA.
Haiitu x.1.1. nukia, eciam TemiiepaTypa 1 B €ro Ipejaenax MeHseTcs B N pas.
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7. B cocyze o HeBECOMBIM ITOPITHEM HAXOAMTCS ra3 MPH HOPMAIBHBIX YCIOBHsIX. PaccTosiHEE OT THA
cocyma a0 aua mopmas h = 25 cm. Korga Ha mopiineHsb HOJOKUIM TPy3 Maccoii m = 20 Kr, MOpIIeHb
onycruics Ha Ah = 13,4 cm. Ilnomans nomepeunoro cedenus mopmus S = 10 cm? Cuuras cxartme
anrabaTUYECKUM, HAWTH ITOKa3aTenb aanadaThl.

8. B BepTHKanbHOM 3aKpBITOM C 00OMX TOPLOB LIJIMHAPE HAXOIUTCS MACCHBHBIN IOPIIEHB, IO 00€
CTOPOHBI KOTOPOTO — MO OJHOMY Moo kuciopona. nmpu T = 300 K oTHomenue BepxHero odbeMa K
HwkHeMy n = 5. Ilpu xakoi TeMneparype 310 oTHoueHue ctaHet n1=3,5? TpeHue He yUUTHIBATb.

9. qCTI)Ipe OOWHAKOBLIX TEPBOHAYAIBLHO HE3APSIKCHHBIX KOHACHCATOpa COCAUWHCHBI, KaK e

MOKa3aHO Ha PHCYHKe, U npucoeanHeHsl kK 6atapee ¢ DJIC ¢ = 9 B. CHauana 3aMBIKarOT KIIIOY
Ki. 3arem ximrou K1 pasmbikatoT u 3ampikaiot kirtod Ko, KakoBa OynmeT pa3HOCTH MOTEHIIMAIOB
Ha KaXKJIOM KOHJIeHcaTope?

10. /IBa oJMHAKOBBIX BO3IYIIHBIX KoHJeHcaTopa eMkocThio C = 800 cm 3apsukensl 1o U = 900 B. Oqun
U3 HHUX B 3aPSHKCHHOM COCTOSIHHH IOTPYKAIOT B KEPOCHH (& = 2), MOCJIE Yer0 KOHICHCATOPBI COCTUHSIOT
: napamienbHo. OnpeaenuTs padoTy MPOUCXOISIIETO IPH 3TOM pas3psja.

11. B cxeme u3BectHbl DJIC €1 1 &, conpotuBnenus Ry, Rz, R3, R4. Hatitu
HanpsDKEHUE Ha KOHJICHCATOPE.

12. HaiiTn MHAYKIUIO MarHUTHOTO MoJisi B Touke O KOHTypa ¢ TOKOM |,
KOTOPBIH MMOKa3aH Ha PUCYHKE. Pauychl @ 1 cTOpoHa b M3BeCTHBI.

13. JInuHHBIA mpsiMOd mpoBox, MO Kotopomy TeueT Tok |, m Il-oOpasnberii mpoBon c
HOIBHYKHOW TIEPEMBIYKON PacIOI0KEHbI BOIHOM TUIOCKOCTH. IlepeMbIuKy, airHa KOTOpoi |,

E

MepeMeNIaroT BIIPaBO ¢ MOCTOSHHON ckopocthio V. Haiitn 3/IC mHAyKIIMU € B KOHType Kak | ——

(bYHKIUIO paccTOSTHUS I

14. Pamka B BHIE NpPSMOYTOJILHOTO TPEYroJibHMKa C KaTetamMu a W Db yexut B omHoi R
TUTOCKOCTH C MPSIMBIM JITHHHBIM TIPOBOJIOM, 10 KoTopomy TeueT Tok |. Kater a mapamnenen d
IpPOBOy U HaXOmUTCS OT Hero Ha paccrosuum d > b. Comporusnenne pamku R. Haiitu .

KOJIMYECTBO 3JIEKTPUUECTBA (], KOTOPOE MPOTEUET MO PAMKE, €CIM €€ MOBEepHyTh Ha 180°
OTHOCHUTEIIFHO CTOPOHHI d.

Ilouck wuHpOpManuu JUIsI OTBETOB HA BOIPOCHl JJIsI CAMOCTOATENBbHOM paldoThl U
BBIIIOJIHEHMS 33JaHUM B HEKOTOPBIX CIIy4asx IPEIOJIaracT He TOJbKO M3Y4EHHE OCHOBHOM
y4yeOHOIl JuTepaTypbl, HO M IPHUBICYEHUE JIONOJHUTEIBHOW JIMTEPaTyphl, a TaKKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYNbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIIOTCA Ba)KHBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMLJIOM HJIKM JHAOOM C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBMyalbHas y4yeOHas paboTa (KOHCYJIbTallMM) —
JIONIOJIHUTEIBHOE Pa3bsICHEHNE Y4eOHOro MaTepuaa.

WupuBuyanbHble KOHCYJIbTAllMM IO MpPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOC06CTByIOHII/IM WHAUBUAYaJTIU3allun 06yquI/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecnevyeHue Mo JUCUMIIMHE (MOTYJII0)

IIo Bcem BUIamM y‘IG6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCIIOJIB3YIOTCA
ayauTopuu, KaOWHETHI U na6opaTop1/n/1, OCHAIIICHHBIC HeO6XO,£[I/IMLIM CliCUAJIM3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

\ No \ Bug pabor \ HanmenoBanne yaeOHON ayTUTOPUH, €€ OCHAIIEHHOCTh




000py/IOBaHUEM M TEXHHUECKUMHU CPEJICTBAMHU O0yUCHUS

JleknmoHHbIE 3aHATUS Aynurtopus, YKOMIUIEKTOBAHHAs CIIeLIMATM3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUCHHSI
JlaGopartopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeIHaM3UPOBAaHHON

MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  OOydeHwus,
KOMITBIOTEpaMH, TPOSKTOPOM, IPOrPaMMHBIM 00eCTIIeYeHuEM

[IpakTuueckue 3ausatust | Ayauropus, YKOMIUIEKTOBAaHHAs CHenraIn3upOBaHHOMN
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUEHUS

['pynmnoBsie Aynuropus, YKOMILJIEKTOBaHHAS CHenuaIn3upoOBaHHON
(MHAMBUYaTTLHBIC) MeOenpl0 M TEXHHYECKMMH  CPEICTBAMH  OOy4YeHUS,
KOHCYJIbTAIIUU KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM

Texymuit ~ KOHTpOIIb, | AynuTopus, YKOMILIEKTOBAaHHAs CHeHaM3UPOBAaHHON
MIPOMEKYTOUHAS MeOeNbI0 M TEXHUYECKHUMH  CpPEACTBAaMH  OOydYeHwUs,
aTTecranus KOMIIBIOTEPAMH, IPOrpaMMHBIM 00ecriedeHHEM

CamocTosiTenbHast Kabuner s camocTosTeTbHON  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «MHTEpHET», MPOTPaMMON HSKPaHHOTO YBEIMYCHUS U
00ECIICUeHHBIH /OCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeJILHYIO CPely YHUBEPCUTETA.

[Ipumeuanue: KonTtkpernszauus aynuropuil u ux ocHauienue onpenensercs OIIOIL




