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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Ilenn w3ydeHUsT TUCIHUIUIMHBI OIpPENEICHBl TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUs M cooTHeceHbl ¢ obmmumu neasmu OOIT BO mo
HamnpaBlieHUIO0 MOAToTOBKH «lIpukiiagHas marematnka u WHOOPMATHKA», B paMKax KOTOPOTO
MpenoaaeTcs AUCHUILTNHA.

Hucnummmaa «Du3KKa» CTaBUT CBOCU IENbI0 H3ydeHUE (YHIaMEHTAIBHBIX OCHOB
¢busuku B o0beme, HEOOXOAMMOM JUJIsi OOIIEro pa3BUTHUSI U OCBOCHUS CMEXKHBIX JUCLUUIUIMH
(U3UKO-MATEMATHYECKOTO IUKJIA, O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMH (DH3UYECCKUMHU
SBJICHUSIMU UX MEXaHU3MOM, 3aKOHOMEPHOCTAMHU U MPAKTUUYECKUMHU TpuioxeHusmu. [Ipu stom
OCHOBHO€ BHHMAaHHE HEOOXOAMMO YIEIUTh HE PACCMOTPEHUI0 MAaKCHUMAJIbHO IIMUPOKOTO Kpyra
BOIIPOCOB, a HA MOJIyYCHUE CTYACHTAMU TIyOOKHMX 3HAHMNA MO (DyHIaMEHTAIbHBIM OCHOBaM
¢dusznueckoil Hayku, Ha (GopMHpOBaHME y HUX OOMIETO (UIUYECKOTO MHPOBO33PEHHS U Ha
pa3ButTHe (U3NYECKOTO MBIIICHUSI.

[Tpouiecc ocBOGHMS NaHHOW ITUCIMIUIMHBI HANpPaBIEH HA MOJy4YeHHE HEOOXOIUMOTO
0o0beMa TEOpPEeTHYECKUX 3HaHMH, oTBedarmmx TpedoBanusM OPI'OC BO u obGecneumBaromux
YCICITHOE  MpoOBelIeHUue  OakamaBpoM  NPO(ECCHOHANBLHOW  JEATSIBHOCTH,  BIIAJICHHC
METOJIOJIOTHEH (OPMYIUPOBAHUS W PEIICHUS NPHKIATHBIX 3a/ad, a TaKXKe Ha BBIPAOOTKY
YMEHHH NPUMEHATh Ha MPAaKTHKE METOJbl MPUKIATHOW MaTeMaTuku u uHpopmaruku. llenu
JUCLIUILIMHBI COOTBETCTBYIOT popmupyembiM komrereHiusaM OITK-1, OIIK-3, TIK-2

1.2 3agaun AUCHUILIUHBI

OCHOBHBIE 32124 TUCIUILINHGL:

— YCBOEHHE OCHOBHBIX (PU3MUYECKMX MOHATHUI, KAaTErOPUU U 3aKOHOB (PM3MKHU (B paMKax
M3Y4aeMbIX pa3/esioB) U MOJyYEHHUE IPEJICTABICHUH O TpaHUIlaX UX NPUMEHUMOCTH;

— opMupoBaHHE  HaBBIKOB  ONEpUPOBaHMs  C  (U3NYECKMMU  BEJIMYMHAMH,
TEOPETUYECKOTO HCCICNOBaHUSA (U3NYECKUX SIBICHHH W TPOIECCOB, PEIICHHS MPOCTHIX
¢u3nuecKkux 3ajad C HCHOJIb30BAaHMEM IIPUEMOB M METOJOB OCBOEHHBIX MAaTeMaTHYEeCKHX
JUCHHUIIIINH, HaXOXKACHUA HYTCﬁ peliCHuA CIOXHBIX 3aJad, B TOM 4YHCJIC U KOMIBIHOTCPHBIMU
METOJaMH;

— ¢popmupoBaHrue (U3NYECKOM KapTUHBI OKPYXKAIOLIET0 MHpa, HAy4YHOro Ccrocoda
MBILICHHUS, YMEHUS BHUJETh €CTECTBEHHOHAyYHOE CoJepXkaHue MNpoOsieM, BO3HMKAIOIIUX B
Hp&KTH‘IGCKOﬁ ACATCIIBHOCTH CIICUAINCTA, TBOPYECKOIO IOAXO0Ja K MATCMATHYCCKOMY
MO/JICJIMPOBAHUIO PEAIbHBIX MPOLECCOB (PU3UKU.

1.3 MecTo aucuuuinHbl (MO1YyJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
Huctunnuna «®usuka» otHocuTes K «O0s3arenbHas yacthy» brioka 1 «/lucuumimnbl
(Mozynun)» y4eOHOTO IUIaHa.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne paHHONW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuxcst CAeIyIOUUX KOMIETEHIIHIA:

OIIK-1 Cnoco0eH npuMeHsTh (PYHAAMEHTAJIbHbIC 3HAHUSA, NOJY4YeHHbIe B 00J1acTH
MATeMAaTH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAayK, M HCIO0Jb30BATh HMX B
npodeccuoHAIbLHOM 1eATeJTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3H.3) CnocoOeH mNpuUMEHATh (GyHIaMEHTaJIbHbIE
3HAHUS, MOJTYYEHHbIE B 00JIaCTH MaTeMaTUYECKUX U (M) €CTECTBEHHBIX HAYK, U
UCIOJIb30BATh UX IPHU aHAIM3E MIPEIMETHOM 00IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXIYHAPOJHBIN ONBITB B



YMmernb

Baagern

OIIK-3

3HaTH

YMmerh

Baangern

IIK-2

3HaTh

YMmerh

Baagernb

objacTu mMareMaTudecKux M (WJIM) €CTECTBEHHBIX HAyK, M HCIOJIb30BaTh HX B
npodeccnoHaNbHOM eATeNbHOCTH

NOIIK-1.4 (06.016 A/30.6 VY.l) Hcmonp30BaTh CYIIECTBYIOIIUE THIIOBBIC
pelieHrs 1 1a0I0HbI IPU aHAJIN3€ BXOIHBIX JTaHHBIX

NOIIK-1.8 (40.001 A/02.5 Hdp.2 Ta.) JedarenpHOCTh, HAMPABICHHAS HA PEIICHUE
3a/lay aHAJUTHYECKOrO XapakTepa, IMPEeAroyaralouliux BbHIOOP M MHOTooOpasue
aKTyaJbHBIX CIOCOOOB PELICHHUs 3a]lad, C MCIOJIb30BaHUEM (yHIAMEHTAIBHBIX
3HAHUMN, TOJTYYEHHBIX B 00JIACTH MAaTEeMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK
Cnoco0eH MpPUMEHATh M MOAM(PUIHPOBATHL MaTeMAaTHYeCKHe MOJeJH JIf
peleHus 3a1a4 B 00J1acTH NPOo¢eCCHOHAIBbHOM 1eITeJIbHOCTH

NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aga9u MPOBOJUMBIX HCCIICOBAHUHA H
pa3paboTOK, METOAbl MAaTEMAaTHYECKOTO MOJIEIMPOBAHUS I PEIICHUs 3a/ad B
obnactu mpodeccnoHABLHOM e TEeTbHOCTH

HOIIK-3.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIM W MEXKIYHAPOIHBIN OIBIT B
COOTBETCTBYIOLIIEH  OOMAacCTH  MCCIIEAOBAaHUM, METOJAbl  MAaTEeMaTHYECKOTO
MOJEIUPOBAaHUSL JUIsl  pelleHus 3a7ad B oOnactu  npodeccruoHaIbHOM
JeSTeIbHOCTH

HOIIK-3.5 (06.016 A/30.6 VY.1) Ananu3upoBaTh BXOAHBIC TaHHBIC, CIIOCOOCH
NPUMEHATh U MOIU(DUIIMPOBATH MAaTEMaTHUECKUE MOACITH ISl pEIIeHUs 3a/1a4 B
o0actu mpoeccnoHaNbHOM e TeNbHOCTH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) learensHOCTh, HANIpaBICHHAS HA PEIICHHE
3a/la4 aHAJUTHYECKOrO XapakTepa, MPEAINoyaraloiiux BHIOOP M MHOTOoOpa3ue
aKTyaJbHBIX CIIOCOOOB pEIICHHUs 3a/lad HAa OCHOBE METOJOB MAaTEMaTHYECKOTO
MOJIETTUPOBAHUS

Cnoco6eH aKTHBHO y4acTBOBATh B MCCJIEI0BAHHU HOBBIX MaTeMaTHYeCKUX
MojieJieil B ecTeCTBEHHBIX HAyKax

NIIK-2.1 (06.016 A/30.6 31.3) [IpenmerHast 0051aCTh U METOABI MATEMATUYECKOTO
MOJIETTUPOBAHUS B €CTECTBEHHBIX HayKaxX

NIIK-2.2 (40.001 A/02.5 3u.1) Lenu u 3ama4m MPOBOJUMBIX HCCIICIOBAHUHN |
pa3paboTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 3H.2) OteuecTBEeHHBIH W MEXJIYHAPOJIHBIM ONBIT B
MCCIIETOBAaHNHM MaTeMaTUYECKUX MOJIeJIeH B €CTECTBEHHBIX HayKax

NIIK-2.4 (40.001 A/02.5 3n.4) Meroabl mNpoBeAEHUS OKCIEPUMEHTOB U
HaOmoaeHni, o0o0mmeHuss u 00paboTkM MH(OPMAIMK B HCCIIEAOBAaHUHM HOBBIX
MaTeMaTHYECKUX MOJIEIel B €CTECTBEHHBIX HayKaxX

UIIK-2.6 (06.016 A/30.6 VY.l) Ananu3upoBaTh BXOJHBIE [aHHBIE MPHU
MIPOBE/ICHUH UCCIIEIOBAHNI MaTeMaTHIECKUX MOJIETIeH B €CTECTBEHHBIX HAyKax
NIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOmOAEHUNH U H3MEpPEHU,
COCTaBIIEHHME WX ONHCAHWA H (QOPMYIHUPOBKAa BBHIBOJOB TIPU IPOBEIACHUHU
MCCIIeTIOBaHUI MaTeMaTH4YEeCKHX MOJIeJIe B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 Hp.2 Tn.) desTenbHOCTh, HAIIpaBiICHHAs HA PEIICHUE
3a/lay aHAJUTHYECKOTO XapakTepa, MPEANoyararloiiiuxX BBHIOOP M MHOTOOOpa3ue
aKTyaJbHBIX CIIOCOOOB pEIICHUs 3a1ay, pa3padOTKH HOBBIX MaTEMaTHYECKHX
MOJIeTIel B €CTECTBEHHBIX HayKax

Pesynprarhl 00yueHHs] MO JUCHMIUIMHE JOCTHTAlOTCS B paMKax OCYIIECTBICHHUS BCeX
BUJIOB KOHTaKTHOM U CaMOCTOSTENbHOM paboThl OOydyaroluXcsi B COOTBETCTBHHU
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS  KOMIIETEHIMH  CUMTArOTCs  COPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHUSI.

2. CTpyKTYypa M coaepkaHue TUCHUUILTHHBI

C



2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO6mast TpymoEMKOCTh JTUCHUIUIMHBI cOCTaBiseT 8 3ad. ef. (288gacoB), wux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

CemecTpnl
. Bcero
Buj yueOHoi1 padoThI (4acel)
4acoB
3 4

KonraktHasi pa6oTa, B TOM yncJe: 136,6 | 70,3 | 66,3

AyauTOpHbBIE 3aHATHS (BCEro): 132 68 64

3aHATHS JCKIIMOHHOTO THUIIA 66 34 32

3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,

66 34 32
MPaKTUYECKHUE 3aHSATHSA)

WNnas koHTaKkTHasA padora: 4,6 2,3 2,3
KonTpons camocrositensaoi pabotsl (KCP) 4 2 2
[Tpomesxxyrounas arrecrauus (MKP) 0,6 03 | 03
CamocTosiTesibHasi paboTa, B TOM YHcJIe: 71 38 33
[IpopaboTka yueOHOTO MaTepuasia 12 10
BrinonHeHe MHIMBUYaIbHBIX 3a1aHUN 12 10
IloAroToBKa K TEKYIIEMY KOHTPOJIIO 14 13

KoHTpoJb: 80,4 | 357 | 44,7

IToaroroBka K 5K3aMeHy 80,4 | 357 | 44,7

Jac. 288 144 | 144

Oo0masn B TOM 4HucCJIe 136,6 | 703 | 66,3

TPYA0EMKOCTh KOHTaKTHasi pabora

3a4. e 8 4 4

2.2 CTpyKTYypa AMCUMILINHBI
Pacnpenenenue Bu0B yueOHOM pabOTHl U UX TPYAOEMKOCTH IO pa3zesiaM JTUCIUTLITAHEIL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 3 ceMecTpe

KounuecTBo yacos
Bueaynn
Ne HaumenoBanue pa3saenos (Tem) Beero AynutopHasi pa6oTa TopHast
pa6orta
JI 113 JIP CPC
1 2 3 4 5 6 7
1 Kraccuueckas MexaHMKa Kak T€OpUs JBUKCHHUS 4 ) )
MaKpPOCKOITUYECKUX TEJ
) Kunemarnka h:[aTepHanLHoﬁ TOYKH, 24 3 ] ]
MEXaHMYECKOM CHUCTEMBI U TBEPJIOTO Tela
3. | lmHaMMKa MaTepuaJIbHON TOUYKHU 16 4 6 6
4 OcHoBHBIE AMHAMUYECKAE XapaKTePHCTHKH 10 4 ) 4
MaTepuaibHONW TOUYKH.
5. | /InHaMKKa CUCTEMBI MATEPUAIILHBIX TOYEK 22 8 8 6
6 MounekynsipHO-KMHETUYECKasi TEOPUSI UACATLHOTO 14 4 4 6
rasa
7. | OCHOBBI TEPMOJMHAMUKHI 14 4 4 6
HNUTOI'O no pa3gesam AMCUMIIMHBI 34 34 38
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomexxyrounas arrecranus (MKP) 0,3
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 35,7
O01mas Tpy10eMKOCTb N0 JUCHUILIIMHE 144

Pa3znensl (TemMbl) AUCIUIUIMHBL, U3y4aeMble 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. | DnmekTpuyeckoe mojie B BaKyyme 14 4 6 4
9. | Dnekrpuyeckoe moJie B AUIICKTPUKE. 8 4 1 3
10. | I[IpoBOJIHUKY B AJIEKTPOCTATUYECKOM I10JI€ 10 3 3 4
11. | ITocTOSHHBIN 3JIEKTPUYECKUI TOK 14 4 6 4
12. | MarauTHoe€ 1oJjie B BaKyyMe 14 4 6 4
13. | MarauTHOE noJjie B BEIIECTBE 11 5 2 4
14. | DnekTpoMarHuTHasE UHYKIHS 14 4 6 4
15. | DnekrpomarnutHoe nosie. YpaBHenust Makceemia | 12 4 2 6
HNUTOI'O no pa3aesiam A¥CUMILIMHBI 32 32 33
KonTtpoisb camocTositenbHOM padoThl (KCP) 2
ITpomexyrounas atrecrauus (MKP) 0,3
IToaroroBka K TEKyleMy KOHTPOJIIO 44,7
OO0uiasi TPy10eMKOCTb M0 JMCUMILIHHE 144

Ipumeuanue: JI — nexyuu, 113 — npakmuyeckue 3anamus/cemunapsei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

2.3 Conepxxanue pas3jiesioB (TeM) IUCHHUILIAHBI
2.3.1 3ausaTHda JeKIMOHHOr0 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. |mexaHuUKy MIPOCTPAHCTBE W BpeMeHH 1 ux apudpmernsanus. [lorsarue cuctemsl
orcueta. OCHOBHBIE pa3ellbl U OOBEKTHl W3YYEHHUsS KIIACCUIECKOMH
MEXaHUKH.
Kunemartnka CriocoObl  3alaHusi  JBWXKCGHUS TOYKH. [lyTh, TpaekTopwus,
MaTepuatbHOU nepemenienre. Kunematuueckue 3IeMEHTHl ABMKEHUS: CKOPOCTb,
TOYKH, YCKOPEHHE, PAa3JI0XKEHUE YCKOPEHHUS IO OCAM €CTECTBEHHOI'O
MEXaHUYECKOM TPEXTPaHHUKA. YacTHbie clydau JBIDKCHHUS TOYKH:
CHCTEMBI U NpsIMOJIMHEHHOE, KpyroBoe. KnHeMaTnka MEXaHUYECKOH CUCTEMBbI
2. |TBepmoro Tena n abcomotHO TBepmoro Ttema. Crenmenm cBoOoabl. [lpocreitmme K
BUJIBl JIBUOKEHUA TBEPAOrO Teja: MOCTYIATEbHOE JBUXKEHHUE,
BpalllcHUE BOKPYI HEMOJBUKHOW OCH. BeKkTop yrioBoi CKOpoCTH.
OnucaHue OPOCTPAaHCTBEHHOTO pACIOJIOKEHUSI TBEPIOTO Tela.
Vet Ditniepa. CKOPOCTh U YCKOPEHHE TOYSK CBOOOHOTO TBEPAOTO
Tena. MruoBeHHass BHHTOBAS OCh.
JlmaaMuka WNuepuunansHeie cuctemsl otcuera. IlepBbiii 3akon HeroToHa.
MaTepuatbHOU ITonstue o cune u macce. Bropoit 3akoH Hbrorona. Eaunuibt
TOYKH HU3MEpPEHUs] M Pa3MEPHOCTH (U3NYSCKUX BEJIUYMH. TpeTuil 3akoH
Hbrorona. Ilpunnun otHocutenbHocTH [anmunes. Ilpumepsl cui:
3. cuia TSHDKECTH U BEC, CUJIbl TPEHUs, Cujia yOpyroctu. JBukeHue K
TeJa MoJ AeficTBrEM 3adaHHbIX cuil. HecBoOOIHOE ABMIKEHHME TeIa.
YacTHble Cilydyad UWHTETPUPOBAHUS  yPaBHEHUM  JBHIKEHUSI.
Heunepuuanbusie CHCTEMBI OTCUeTa. Cuinl VHEPLMH:
LIEHTPOOEKHBIE CHIIBI HHEpIUY, cria Kopuonwca.
4 OcHoBHBIE NMnynsc maTepuanbHOM TOYKM H  cuibl. MOMEHT HUMIyJbca K
" | ZMHAMHYECKHE MaTepUaJlbHON TOYKH, MOMEHT CHJIbl. MOMEHT UMITyJIbCa TOYKH, B




®opma

Ne Haumenosanue Copep:xanue paszaesa (TeMbl) TeKylIero
pazaena (TeMbl) KOHTPOIS
1 2 3 4
XapaKTEePUCTHKH |TIOJIe IEHTPaNbHBIX cuil. Teopema turomaneir. Pabora u sHeprus.
MaTepuanbHON Pabota cunel. MomHocTs. [lone cun. Cuibl KOHCEpBaTUBHBIE U
TOYKH. HEKOHCEpBaTUBHbIE, MOTEHIMaNbHOE Tmoje cuil. Kunernueckas
sHeprus. [lorenmmansras sHeprus. CBsi3b MEXAY MOTCHIHUATBHOMN
sHepruei u cuiioi. [ToHas MexaHr4yeckast SHEeprusl.
Jnnamuka YpaBHEHUS JABMXKCHUS CBOOOJHOW MEXaHUYECKOH CHUCTEMBIL.
CUCTEMBI OcHoBHas 3aa4a MeXaHUKU. Poiib HauanbHBIX yCIOBUM. J{BI)KEHNE
MaTepHalbHbIX HecBOOOMHON MexaHW4eckoil cucteMbl. [lomHas moTeHIMaNbHAS
TOYEK SHEpPTUsi M KIacCUPHUKALUS CBOOOAHBIX MEXAaHHYECKHX CHCTEM.
[lepBrle HHTErpanbl ypaBHEHUNA JIBHKEHUS M 3aKOHBI COXpaHEHUS.
3akoH COXpaHEHHS MEXaHWYECKOW d2Hepruu. Teopema 00
5 M3MEHEHUN KWHETHYECKOH 3Heprur. 3aKOH COXPAHEHHUS HWMITYIIbCa K
’ 3aMKHYTOM cucTembl. MMIyibc He3aMKHYTOM cucTeMbl. LleHTp
macc. Teopema o nBmkeHNH meHTpa Mace. Teopema Kenwnra. 3akoH
COXpaHEHUs] MOMeHTa wuMITynbca. COOCTBEHHBI MEXaHHYECKUI
MOMEHT CHCTEeMBl. MOMEHT UMIyJibCa He3aMKHyTOﬁ CHUCTEMBI.
3akonsl Kemepa. 3akoH BceMHpHOTO TiroTeHHA. AOCOIIOTHO
HEYNMpYTHH ynap, TMOTepd MEXaHWYECKOW DHEPTUH, MOHATHE
BHYTPEHHEH dHeprun. AOCOIIOTHO YIIPYTUi yaap.
MonekynspHo- | OCHOBHBIE IapaMeTpbl COCTOSHUS TEPMOAMHAMUYECKONW CHCTEMBI.
KHHETUYECKast Temnepatypa, TemmneparypHas mkana. [loHATHE WaeanpbHOTO rasza
TEOpHUsI OnbITHBIE Ta30BbIE 3aKOHBI: ABoranpo, boins — Mapuorra, [eii-
uaeanbHoro raza |Jlroccaka. YpaBHeHUE COCTOSIHUSL MJI€aJbHOrO raza Menpeneesa —
Knaneiipona OcHOBHOE YypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOMH
6 TEOpUU HIEANBHOTO raza. CpemHss KWHETHYECKas dHEpPTrHsl MoJie- K
’ Kyn raza u Temmeparypa. 3akoH JambToHa. CKOPOCTH Ta30BBIX
monekyn. Pacnpenenenne MakcBemna. ['a3 B moje TsKecTH.
Bapomerpuueckas ¢opmyna. Pactipenenenne bomsimana. Cpennee
YHCIIO CTOJIKHOBEHWH U CpemHss JIuHa CBOOOJHOTO Mpodera
MoJIeKyn B raze. Bakyym. SBnenust nmepenoca B razax. Juddysus
ra3oB. TemionpoBogHOCT. BHyTpeHHEE TpeHUE.
OcHOBEI IlepBoe  Hawamo  TtepmoamHamuku. Pabora wm  Temora.
tepMoarHaMuku | TermmoeMkocTh Taza. Yucino cTemeHed CBOOOIBI  MOJIEKYIIBI.
7. Mponeccer m muknsl ¢ rasamu. Lukn Kapro. OOpatumbie u K
HeoOpaTuMble Tpollecchl. BTopoe Hayano TepMOJMHAMUKH.
OHTponusl.
DnekTpuueckoe |3aKOH B3aUMOJACUCTBUS dIEKTpHUECKUX 3apsanoB. [lonstue 00
MOJIE B BAKYyME |3JIEKTPUYECKOM MoJie. HanpsokeHHOCTh 3JEKTPUYECKOTO MOJIA.
8 Teopema I'aycca. PabGora B 3IEKTpPOCTaTHUYECKOM IIOJIE. T
Paznocte  moreHumasioB.  Pa3HOCT,  MOTEHIMANIOB U
HaIpPsHKEHHOCTD N0JI1. DKBUIIOTEHIUAJbHBIE TOBEPXHOCTH.
Onektpuueckoe |[lonspuzarus JUDJIEKTPUKOB. HanpsixkenHocTh
g |moncs 3JEKTPUUYECKOTO MOJsi BHYTPU AMDIIEKTPUKA. DIEKTPUUECKOE T
JINDJIEKTPUKE. CMeIlleHHE B AuANeKTpuke. [Ipenomienre IMHUN CMEIeHUs 1
HaIpsHKEHHOCTH NoJisl. CEerHEeTORJIEKTPUKHU.
IIpoBogHUK B PaBHOBecue 3apsanoB Ha npoBogHuke. IIpoBomHMK BO
1o |P7€KTPOCTATH- | BHELIHEM 3JIEKTPUUECKOM noJe. DIIEKTPOEMKOCTb, T
YECKOM I10JI€ KoHzieHcaTtopbl.  CoeAMHEHUE  KOHAEHCATOPOB.  DHEPrus
DJIEKTPUUYECKOTO MOJIA.
ITocTossHHBIM DneKkTpoABMAKYyIas cuiaa. 3akoH Owma, CONpOTHUBIICHUE
11 |smexTpuueckuii | IpOBOIHUKOB. 3akoH JIkoyins — JIenma. Pa3BeTBieHHBIC 1IETIH. T
TOK ITpaBuna Kupxroda.




®opma

Ne Haumenosanue Copep:xanue paszaesa (TeMbl) TeKylIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
MarnutHoe B3aumopeiictBue TOKOB, MarHuTHas WHAYKUUA. JlnHUM
II0JIE B BAKYyM€ | MHAYKIIMM MarHUTHOro noiid. KoHTyp ¢ TOkoM B MarHUTHOM
12 nosie. MarHuTHoOe MoJje JIBIXKYIIErocs 3apsija. 3akoH buo — T
CaBapa. Cuna Jlopenma. [lupkynsius W TMOTOK BEKTOpa
MAarHUTHON MHIYKLIHH.
MaruautHoe HamarunuuBanue cpen. HanpspkeHHOCTh MAarHUTHOTO ITOJIS.
13 oJIc B MaruuTHas MHAyKUUST B MarHetuke. lIpenomiienue jmHUR -
BEILIECTBE VWHJYKIUA MarHUTHOTO NOJsl. MarHUTHbIE CBOMCTBA BEILIECTB.
Jnamarnetusm u napamarsetn3m. GeppomMarHeTusm.
DJIeKTpomar- SIBiieHME BIEKTPOMArHUTHOM WHAYKIMHU, npaBuiao Jlenna.
14 |HUTHas CaMouHIyKLIMS, MUHAYKTUBHOCTb. TOK MNpU 3aMbIKaHUU U T
VHYKIUS pa3MbIKaHUU LENU. DHEPTHUsl MArHUTHOTO MOJIS.
Dnexrpomar- IlepeMeHHBIN 2IEKTPUYECKUN TOK. BUXpEBOE AIIEKTpUYECKOE
|5 |HMTHOE HOJE. none. Tok cMmemenus. DIeKTPOMarHuTHOE 1oje. Y paBHEHUS
VYpaBHeHUs Makcgeiia B MHTErpaibHON 1 auddepeHnnansaoi Gopme.
Makcseiuia
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
Ne paznena . ®opma
Ne TemaTuka NpakTHYECKUX 3aHATHI (CEMHUHAPOB) TeKyLIero
AUCIMILTHHBI KOHTPOISE
1 2 3 4
1 P KoopaunatHeiii  crmoco0 3amaHusi  JABWKEHUs Touku. [lyth,| Pemenwue
TPAeKTOpHsL, IIEpeMenIeHe, CKOPOCTh, YCKOPEHHE. 3a1aq
EctectBeHHBIN crioco® 3amaHus ABMKEHUS TOYKH. CKOpPOCTh H Pewmree
2. 2 YCKOpPEHHE TMpHU €CTECTBEHHOM crocol0e 3a/laHus JIBHKCHUSI. saay
Pannyc KpuBU3HBI TPACKTOPUHU.
. Pewenue
3. 2 Bpatenne TBepioro Tena BOKPYT HEMOABHKHOM OCH. samas
4. 2 Konrponbhas pabora KP
Bropoit 3akon Hetorona. OmnpeneneHue cuil 1O 3aJaHHBIM Pewmene
5. 3 ypaBHEHMSIM  ABWKeHHs.  OnpenpeneHHe  KMHEMaTHYECKUX samas
XaPAKTCPUCTUK ABUKCHHA 110 3aJIaHHBIM CHUJIaM.
. N Pemenue
6. 3 NHTrerpupoBaHue ypaBHEHUN JBUKEHUS MAaTEPUAIILHON TOUKHU. sanau
7 4 OmpeneneHne TUHAMHYECKUX XapaKTEPHCTHK JBIKEHUs 110 | Pemenne
3aJJaHHBIM CHJIaM. 3aja4
g 5 YpaBHeHUs ABIKCHUS MEXaHUYECKOH cucteMbl. Onpenenenue cui| Pemenne
Y XapaKTEPUCTHUK JIBH)KSHHUS TeJl, BXOASAIINX B CUCTEMY. 3a1aq
9 5 3aKoH COXpaHEHHsI UMITyJIbca 3aMKHYTOH cucteMbl. LlenTp macc.| Pemenue
' Teopema o IBUKEHNH IICHTPa Macc. 3aj7a4
10. 5 3aKOH COXpaHEHUS M?xaHquCKoﬁ sHeprun. Teopema 00| Pemenue
W3MEHEHUH KMHETHYECKON SHEPTHH. 3ag1a4
11. 3,4,5 Konrtponbhas pabora KP
OnbITHRIE Ta30BBIe 3aKkoHBI: boins — Mapuotra, ['eii-JIroccaka. Pewrene
12. 9 YpaBHEHHE  COCTOSHUA  HUACAIbHOrO  Tra3a  MeHzaeneeBa — saxau
Knaneiipona.
13 6 OcHOBHOE  ypaBHEHHWE MOJICKYJISIPHO-KHHETHUECKOW  Teopuw | Pemenue
) ujeasbHOro ra3a. 3akon JlajnpToHa. 3aja4




Ne Ne pasiena TemaTnka NpakTHYeCKHUX 3aHATHII (CEMHHAPOB) T;Il)c(;’ll)l:/::ll“o
JUCIUTTHHBI KOHTPOIS
1 2 3 4
CxopocTu ra3oBbix Moiekyn. Pacmpenenenue Makcemna. ['a3 B Pewmemie
14. 6 mojie TsbKecTH. bapomerpuueckas Gopmyna. PacnpeneneHue saxau
bompmana.
15, 7 Pabora w Temmora. IlepBoe  Hadasio  TepMOAMHAMHWKH. | Permenwue
TenmoeMKoCTb. 3aja4
16. 7 OcHoBHBIE Ta3zoBbie Tpouecchl. ['azoBeie mukibl. [lukn Kapno.| Pemenue
KIIJI. 3a7a4
17. 6,7 KonTposbHas pabora KP
18, ] 3akon Kynona. HanpstkeHHOCTH 3mekTpudeckoro moss. Ilpuxiun| Pemenue
CYTIEPIIO3UIINHI 3a7a4
Pemenne
19. 8 Pabora B 3nekrpocrarnueckoM nose. [loreHmman. saxau
Pa3zHOCTh TOTEHIIMANOB W HANPSHKEHHOCTH MOJsA. Brraucrnenue Perwteinic
20. 8 MMOTCHITHAIA M HANPsDKEHHOCTH B TPOCTEHIHMX  3ICKTPHICCKUX sanas
MOJISX.
1. 9, 10 DIEeKTPOEMKOCTh,  KOHJICHCATOPHI.  DHeprus  3apsikeHHoro | Pemienue
KOHJIeHCaTopa. 3a7a4
22. 10 CoenuHeHue KOHJICHCATOPOB. Pemenne
3a7a4
23 1 Oma g yyactka nenu. 3akoH Oma A 3aMKHYTOH nemnu. 3akoH | Pemienue
Jlxoyns — Jlenna. Pabora, momuocts ¥ KI1/1 MCTOYHHMKOB TOKA. 3aj1a4
24. 11 PaseetBiiennsnie nienu. [IpaBuna Kupxrodga. Pemenne
3a7a4
25. 8,9,10,11 KonTposibHas pabora KP
6. 12 B3aumopeiicTBie TOKOB, MarHWTHasT WHAYKIMS. 3akoH buo —| Pemenwue
Cagapa. 3a1a4
217. 12 Kontyp ¢ TokoM B MmarautHOM moiie. Cuina Jlopenna. Pi?;:fe
o Pemenne
28. 12 Hupkynsiius 1 NOTOK BEKTOPA MAarHUTHOW MHAYKIIUH. sanau
29, 13 HampsokenHocts  MarauTHoro monst.  Llupkymsmust  Bektopa| Pemenwne
HaMPSDKEHHOCTH MAarHUTHOTO TIOJISL. 3aa4
. Pemenne
30. 14 SIBneHue 3MeKTPOMarHUTHOM MHAYKLWY, TpaBuIIo JleHua. sanau
Pemenne
31. 14 CaMOUHIYKIWS, MHIYKTUBHOCT. JHEPIH MAarHUTHOTO TTOJISL. saxau
32. 12,13,14 KonTposibHas pabora KP
33. 15 YpaBuenus Makcpesuia B quddepeHipaibaoii hopme. Pz?;:tfe

Ipumeuanue: JIP — omuem/3awuma nabopamophou pabomel, KII - ewvinoanenue xypcogoeo npoekma, KP -
Kypcogotul pabomul, PI'3 - pacuemuo-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - Koanokeuym,
T — mecmuposanue, P3 — pewenue 3adau.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUSHUST TUCIIUTILTAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI

1 2 3

1 W3yueHnnue Meronndeckue ykaszaHus IO OPraHHU3alliy CaMOCTOSITEIbHOMN




TEOPETHYECKOTO pabOTHI CTYAECHTOB, YTBEPXKICHHBIE Kadeapoli MaTeMaTH4ecKOro
MaTepuaia MozienupoBanus, npotokon Nel ot 30.08.2018

2 |Pemenue 3agau MeTtoauueckie yka3zaHus MO OpraHU3alld CaMOCTOSITENIBHOM
paboThI CTYICHTOB, YTBEPKACHHBIE KaQeapoil MaTeMaTUIECKOTO
MojeaupoBanus, mpotokos Nel ot 30.08.2018

Y4eOHO-MeTOAUYECKUE MaTepuasbl Il CaMOCTOSTENbHONH paboThl OOYyYaroIIMXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHO! (hopMe yBeIMYEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoM hopme,

— B popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUiist 1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBare/ibHbIE€ TEXHOJIOTHH
B coorserctBum ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI NIpEeIyCMaTpUBAET
UCIOJIBb30BaHUE B Y4eOHOM Ipolecce CIEAYIOLMX O00pa30BaTE/bHbIE TEXHOJIOIMM: YTCHUE
JEeKIMA € HCIHOJb30BAHUEM MYJIbTUMEAUNWHBIX TEXHOJOIMH; METOJ MalblX TIpymn, pa3dop
IIPAaKTHUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHHH UCTIONB3YIOTCS CIEAYIOIUe 00pa3oBaTeIbHbIE TEXHOJIOTHHU:

— TexHonOrMs KOMMYHUKAaTHBHOTO OOy4YyeHMs] — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpast sBJIseTCsl 6a30BOM, HEOOXOIUMON J1JIst
aJlaNTaluy K COBPEMEHHBIM YCIIOBUAM MEXKKYJIbTYPHOU KOMMYHHMKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (AM(PHEpeHIMPOBAHHOIO) OOyYeHUsS — MpPEeAroaaraeT
OCYIIIECTBJIEHUE I103HABATEIbHON NIE€ATENbHOCTH CTYJEHTOB C Y4YETOM MX HHJIUBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, IMOOMIPSS UX PEATN30BBIBATH CBOM TBOpYECKUH
noteHuuan. Co3laHue M HCIOJIb30BAHWE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOM
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoAyiabHOro OOy4eHHUS — TpeAyCMaTpUBAET JEJICHUE COAEpKaHMS
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zeiibl (MOAYJIM), MHTETPUPOBAHHBIE B OOIIMI
KypcC.

— HWHdopmannonHo-koMmyHuKanmonnsle TexHoiorun (MKT) - pacmmpsoor pamxu
00pa30BaTENLHOrO IPOIIECCa, MOBBIMIAS €r0 NPAKTUYECKYK HAIPABICHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOSATENIbHOM pabOThl y4yallMXCsl M TOBBILIEHHIO I103HABaTEIbHOM
akTuBHOCTH. B pamkax UKT BeiaensaroTcs 2 Buaa TEXHOIOTH:

— TexHOJOrHsl HCHOJB30BAHUS KOMIBIOTEPHBIX MpOrpaMM — IM03BOJIseT 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOTMM — MPENOCTABISIIOT IIMPOKUE BO3MOXKHOCTH ISl ITOMCKaA

uHpOpMalnK, pa3pabOTKU HAyYHBIX POEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUM.

— TexHonoruss WHAUBUAYyAIU3alUH OOYYEHMS] — IOMOTaeT pPeaJu30BbIBaTh JHYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJA, YYWUTHIBAs WHIUBUAYAJIbHbBIE OCOOEHHOCTH U MOTPEOHOCTH
ydalmxcs.



— [IlpoekTHass TEXHONOTHsI — OpPUEHTHPOBAHA HAa MOJACIHPOBAHHE COIHMAIBHOIO
B3aMMOJICHCTBUS yYalllUXCsl C IEJIbI0 pEIIeHUs 3a/ad, KOTOpas ONpeNeNsercss B paMKax
npo¢eCCHOHATBLHOMN MOATOTOBKH, BELICISIS TY WIM HHYIO IPEIMETHYIO 00JI1acThb.

— TexHonoruss oOydeHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aUMHOr0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3ajau.

— MHWrpoBas TexHOJOTUSI — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAZla BO3ZMOXKHBIX
Croco00B peleHus MpodieM, aKTUBU3UPYS MBIIIJICHHE CTYJEHTOB U PACKPhIBAas JTHUUHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 y4Jarerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIHOCOOCTBYeT (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HHGPOpMAIUU, YMEHHIO
0oTOMpaTh HHMOPMAIIHIO [T PELICHHUS TOCTABICHHON 3a1auu.

KommuiekcHoe wucIonb30BaHUEe B y4e€OHOM IMpOLIECCe BCEX BBIINICHA3BAaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JHUYHOCTHYIO, HMHTEUICKTYaJlbHYI0 AaKTHBHOCTb, Pa3BUBAIOT I[103HABATEIbHBIC
MPOLECCHI, CIOCOOCTBYIOT (HOPMUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 001a/laTh
OyyIIM CTICIIMAINUCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM BKIIIOYAIOT B CeOsI:

— pabora B MajbIX Tpynnax (KOMaHJie) - COBMECTHAsl JIEATEILHOCTh CTYACHTOB B T'PYIIIE
0]l PYKOBOJICTBOM JIH/Iepa, HAINpaBlieHHAas Ha pEUIeHHE oOmei 3agadu MmyTéM TBOPYECKOTO
CIIOKEHHSI Pe3yIbTaTOB UHIMBUYaTIbHOU paOOThI YJICHOB KOMAH/IbI C A€JIEHUEM MOJIHOMOYHUI U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTUS - HHAUBHUIyalbHAS WU KOJUIEKTUBHAS JEATEILHOCTD 110 0TOODY,
pacnpeiefieHUI0 U CUCTeMaTU3alliil MaTepuaa Mo OMpeesieHHON TeMe, B pe3ylibTaTe KOTOPOi
COCTABIIICTCS IPOCKT;

— aHaJu3 KOHKPETHBIX CUTyallud - aHaIu3 peajbHBIX MPOOJIEMHBIX CHUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOo(deCCHOHATBHONU NEATEIbHOCTH, U TMOHCK BapHAHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTelbHAS JI€ATEIbHOCTh, HANPaBICHHAS
Ha Pa3BUTHE Yy CTYACHTOB Pa3yMHOTrO, pe(IEKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBHIIBUHYTH
HOBBIE UJIEU U YBUJETh HOBbIE BO3MOKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTYyallMii [IMPOKO HCIIONB3YeTCs Kak
npernojiaBaTesaeM, TaKk W CTyJA€HTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH U aHalIn3a
pe3yJabTaTOB CaMOCTOSITEBHON pabOThl. DTO OOYCIOBJICHO TEM, YTO MPH HCCICIOBAHUU M
peLICHUH KaKJOM KOHKPETHOW 3aJaud MMeeTcs, Kak IPaBHJIO, HECKOJIbKO METO/A0B, a 3TO
TpebyeT pa3zdopa U OIEHKHU LIEeTT0 COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJINYECTBO
Hcnosb3yeMble HHTEPAKTHBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bun 3ansitust HHTEPAKTUBHBIX
TeXHOJIOTHH
JacoB
[TpakTuyeckue 3aHITHS B pexumax
34 113 B3aUMOJCHCTBUS «IIPETNOAABATENb — CTYACHT» HU 26
«CTYIEHT — CTYACHT
Hroro 26

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3amnsmus, CPC —
camocmosmenvHas paboma cmyoenma

Tembl, 3a1aHuss U BOIMPOCH JUISI CAMOCTOSITENILHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAalM{, YMEHHUS CaMOCTOSITENIbHO PacHIMpATh U YIIyOJsATh 3HaHUS,
IIOJIyYEHHBIE B XOJ€ JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHMN.

[Tonxon pa3dbopa KOHKPETHBIX CUTyallMi LIMPOKO MCIONb3YETCs KaK MpernojiaBaTesieM,
TaK ¥ CTyJ€HTaMU MPH MPOBEJCHUN aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEILHON pabOTHI.




i i1l ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSMHU 3J0POBbSI IIPEIyCMOTPEHA OpTaHU3aIHS
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DJICKTPOHHON TIOYTHI.

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

4. OIIeHO‘IHbIe H METOAUIECCKUE MaTepHaJIbl
4.1 OueHouyHble cpeACcTBA ISl TeKYIIero KOHTPOJA  YCHeBAeMOCTH H
NMPOMEKYTOYHOM aTTecCTAlUN

OrneHouHble cpelcTBa MNpEJHAa3HAYeHbl U1 KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH  00y4aromuXxcsi, OCBOMBIIMX NPOTrpaMMy y4eOHOW IMCUMIUIMHBI «HA3BaHHE
JUCLIUTUTMHBDY.

O1eHOYHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MATEPHAJIbl Ui MPOBEACHUS TeKYIIero
KOHTPOJISl B (OopME TECTOBBIX 3aJaHMi, KOHTPOJbHBIX padOT, MHAWBUIYAJIbHBIX 3adaHUN U
NMPOMEKYTOYHOM aTTecTaluM B opMe BOIIPOCOB U 337a4 K IK3aMEHY.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH

3JI0pOBBsI BHIOMPAIOTCS C YI€TOM X WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEoOXOAMMOCTHM HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIIEHOE BPEMsI TSI TOJTOTOBKH OTBETA HA DK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPHUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs] 10 JUCLUIUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OO0Y4YEHMs MHBAJIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) TMpeIycMaTpUBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, AZANTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPeACTB A/ TeKylIeil U MPOMEeKYTOYHOM aTTecTalluu



KonTponupyemsbie pa3aens! (TeMBbI) KOMITe- HaumeHoBanne OlCHOUHOrO CpeACTBa
Ne POHIPY pasil Texymmii IIpomexxyTouHast
JUCTIUTLTAHBI TEHIHH
KOHTPOJIb aTTecTalus
1 Krnaccudaeckass MexaHuKa Kak TCOPHsl JBUKCHUS OITK-1 VO 281 (1)
MaKpPOCKOITUYECKHUX TEJl
) Kunemaruka MaTepranbHON TOUKY, ONK-13  |117P, KP 9B1 (2-10)
MEXaHWYECKOW CHCTEMBI M TBEPJIOTO Tea
3| lunamuka MaTepruaJIbHON TOYKU OIIK-1,3 |II]]P 9B1 (11-18)
4 OCHOBHEIC AMHAMHYECKHE XapaKTCPHCTAKH ONK-13  |1mp 9B1 (19-23)
MaTeprUaIbHON TOUKH.
5|/lnHaMHKa CUCTEMBI MAaTEPHAITLHBIX TOYCK OIIK-1,3 |II[P, KP OB1 (24-31)
6 MonekynapHO-KHHETHYECKAsT TEOPHS ONK-13 |117P 982 (1-12)
HJeabHOTO ra3a
7|OCHOBBI TEPMOJIMHAMUKH OIIK-1,3 |II[P, KP OB2 (13-23)
8| DnexTpudeckoe mosie B BaKyyMme OIIK-1,3 |1I[P 9B3 (1-3)
9| DaeKxTpUdIecKoe ToJIe B TUAJICKTPHKE. ggf;—l’ YO 3B3 (4-5)
10{ITpoBOHMK B 3JIEKTPOCTATHYECKOM I10JIE OIIK-1 I[P 9B3 (6-8)
11 |TIocTOSIHHBIN AIEKTPHUIECKUM TOK 325_1’3’ 1jiP 9B3 (9-13)
12| MaraurtHoe 1moJie B BaKyyMe OIIK-1,3 |II]P 9B3 (14-18)
13 |MarHurtHoe 1oJie B BEIECTBE 1(_)[2_1;-1, \Y0) 9B3 (19)
14|9nekTpoMarHuTHAS UHIYKIIHS 82_131’ I1/][P 9B3 (20)
DNEKTPOMArHuTHOE ToJie. Y paBHEHUS OIIK-1,
S\ axcsenna T1K-2 T 983 (21-24)

Coxpamenus: YO — ycTHbIH oripoc, [7/[P — npoBepka caMOCTOSTEIbHON HeayAuTOPHON pabOTHI,
KP — xonTposibHas pabota, KJ/I — komiokBuyM, 1T — TecT, OB — s5K3aMeHallMOHHbIE BOIIPOCHI.

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA OUEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeHII Ui

CooTBeTcTBHE NOPOrOBOMY VPOBHK) OCBOEHHUS KOMIETEHUUN IUIAHUPYEMBIM
pesyibTataM OOYy4YeHHUs M KpUTEpHUsSM UX OLIEHUBaHUS (OIEHKA: Y/I0BJIETBOPHUTEIbHO
/3a4TeHO0):

OIIK-1 Crnoco0eH npuMeHATh QyHAaMEHTAJbHBbIC 3HAHMS, NOJYYCHHbICe B 00/1aCTH
MaTeMaTH4YeCKUX M (WJIM) eCTeCTBEHHbIX HAayK, UM HCHO0Jb30BATh HMX B
npogeccuoHaAIBLHOM 1eATeJbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH mNpuMeHSATh (QyHIAMEHTaJIbHbIE
3HaHUS, TOJIyYeHHbIE B 00JIACTH (PU3MUECKUX HAyK, U HCMOJIb30BAaTh UX MpHU
aHaJIM3e MPEeAMETHON 00J1acTh

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonp3oBaTh CYIIECTBYIOIIUE THUIIOBBIE
pelIeHns 1 Ma0IO0HbI IPH pelIeHnH (PU3HUEcKUX 3a7a4

Baanerrs  MOIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) earenbHOCTb, HAallpaBlI€HHAs Ha peLICHHUE
3a/la4y aHAJIUTHYECKOTO XapakTepa, MpeArnoaraioiux BeI0OOp CIoco00B perIeHHs
3aja4, C UCHOJIb30BaHUEM (PYHAAMEHTAIBHBIX 3HAHUH, MOJIyYEHHBIX B 00JacTH
(bu3nyuecKux HayK

OIIK-3 Cnoco0eH nmpuMeHATh M MOAM(PHUIHPOBATHL MaTeMaTHYeCKHe MOJETH sl
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM eI TeJIbHOCTH
3HaTh NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3agaun MPOBOJUMBIX HCCIEIOBAHUN U

pa3pa60T0K, METOJAbI MATEMATHYCCKOI'O MOACIIUPOBAHUA  JIA  PCIICHHA
(I)I/ISI/ILICCKI/IX 3aJa4



Ymerh NOIIK-3.5 (06.016 A/30.6 ¥Y.l) Ananu3upoBaTh BXOJIHBIC JaHHBIE, CIIOCOOCH
MPUMEHSTh MaTEMaTHYCCKHE MOJICITH JIJISl PeIICHUs (PU3NISCKUX 3a/1a4

Baagerr  MOIIK-3.11 (40.001 A/02.5 Ip.2 Tn.) desTensHOCTh, HAIIPaBJICHHAS HA PEIICHUE
3aJ1a4 aHAJIMTHYECKOTO XapakTepa, Mperoaralomux BIOOp Croco00B peIleHHs
(du3HUeCKUX 33724 HA OCHOBE METOJIOB MATEMATHYECKOTO MOJICIIUPOBAHHUS

IIK-2 Cnoco0eH aKTHBHO Y4acTBOBATH B MCCJIEIOBAHUU HOBBIX MaTeMAaTHYeCKHX
MojieJieii B eCTeCTBEHHBIX HAYKax
3Hathb NIIK-2.1 (06.016 A/30.6 31.3) IIpeamerHast 06J1aCTh U METOABI MATEMATUYECKOTO

MOJICIIMPOBaHU B (prsmke
HIIK-2.2 (40.001 A/02.5 3n.1) Ilenmu u 3amauvl TPOBOJUMBIX HCCIICIOBAHUNA H
pa3paboToK B pU3MKe

Ymerb UIIK-2.6 (06.016 A/30.6 VY.l) Amnanu3upoBaTh BXOJHBbIE€ [aHHBIE MPHU
MIPOBEJICHUH HCCIIETOBAHNN MAaTEMATHYECKUX MOJIeNIeH B (PU3HKE

Baagers  UIIK-2.10 (40.001 A/02.5 Ta.2) IlpoBenenue HaOMIOACHUA UM H3MEPEHUH,
COCTaBJICHHE WX OINUCAHWUN TMPH TPOBEICHUHM WCCICJOBAHMIA MaTeMaTHUYECKUX
MoJIeNIel B (pU3HKE
NIIK-2.11 (40.001 A/02.5 [p.2 Tn.) JlearensHOCTh, HANIpaBJICHHAS HA PEIICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, Mpernoaaraonux BeI0Op croco00B perIeHUs
3amad

Coorserctere 0A30BOMY __VPOBHIO  OCBOEHHS  KOMIIETEHIIMH JIAHAPYEMBIM
pe3yibTataM OOydeHUs] M KPUTEPHUSIM MX OIICHUBAHUS (OIICHKA: XOPOIIO /3a4TEHO):

OIIK-1 Cnoco0eH npuMeHATh QyHAaMEHTAJbHbIC 3HAHHS, IOJYYCHHbICe B 00/1aCTH
MaTeMAaTHYeCKHX M (WJIHM) eCTeCTBEHHBIX HAyK, M HCIO0JIb30BaTh HX B
NnpogecCHOHAIBLHOM e TeJbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3n.3) CnocoOeH mNpUMEHATh (QyHAaMEHTaIbHbIC
3HaHUS, TMOJIydYeHHbIE B 00JIaCTH (PU3MUECKUX HayK, M MCIIOJIb30BaTh MUX IpPHU
aHaJIM3e MPEAMETHOM 00J1acTh
NOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEHHBIH U MEXIYHAPOIHBIM OMBIT B
obmact (U3MYECKHX HAyK, M UCIHOJB30BaTh HX B MNPOPECCHOHATHHON
JesTeNbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) HMcnonb3oBaTh CYILIECTBYIOIIME THIIOBHIE
peleHus U abIoHbI P pellieHNH (PU3NYECKUX 3a/1ad

Baagerr  MOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) JlesarenbHOCTh, HAaIIpaBieHHAs! HA peLICHUE
3aJja4 aHAJUTUYECKOr0 XapakTepa, Mpeanojararoliux BbIOOp W MHOroodpasue
aKTyaJbHBIX CIOCOOOB pPEHICHHUs 3aJad, ¢ HCIOJIB30BaHUEM (YHIaMEHTATBHBIX
3HaHU, NOJYYEHHBIX B 00JIaCTH (PU3UYECKUX HAYK

OIIK-3 Cnoco0eH NMpUMeHATh M MOAM(PUUHMPOBATHL MaTeMaTH4YeCKHe MOJAeIH Jisl
peuieHust 3a1a4 B 00J1acTH NPOecCHOHATBHOM AeATEeIbHOCTH
3Harth HOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aga4n TPOBOJUMBIX HCCIICIOBAHUN U

pa3paboToK, MeTOAbl MaTeMaTHYeCKOro MOAENUPOBAHUA JUIS  PEIICHUS
¢bu3nyeckux 3agau
NOIIK-3.3 (40.001 A/02.5 3n.2) OTe4yecTBEeHHBIH U MEXIYHAPOIHBIM OMBIT B
COOTBETCTBYIOIIEH  00JIaCTU  HWCCJIEIOBAHHWK, METOABl  MATEMaTHYECKOTO
MOJICTTUPOBAHUS JJIsl pelieHus] GU3NUECKUX 3a/1a4

Ymerb HOIIK-3.5 (06.016 A/30.6 VY.1) AnanusupoBaTh BXOAHBIC JTaHHBIC, CIIOCOOCH
MPUMEHSITh MaTEMaTHIYECKHE MOICTH JIJIsl peleHus PU3NIEeCKHX 3a1au

Baagerr  MOIIK-3.11 (40.001 A/02.5 [p.2 Tx.) JlearensHOCTh, HAaNIpaBJIEHHAsI HA pEIICHUE
3a/lad  aHAJIMTUYECKOTO XapakTepa, MPEeArnoarailmXx BbIOOp aKTyaTbHBIX
Croco0oOB pemieHns (PU3NYECKUX 3a7ad Ha OCHOBE METOJIOB MaTEeMaTHYeCKOTO
MOJEJIMPOBAHUS

IK-2 Cnoco0eH akTUBHO y4acTBOBATH B MCCJIEJOBAHUM HOBBIX MATEeMaTHYECKHX



MojeJiell B ecTeCTBEHHbIX HayKax

3Hathb NIIK-2.1 (06.016 A/30.6 31.3) IIpeamerHast 06J1aCTh U METOABI MATEMAaTUYECKOTO
MOJICIIMPOBaHU B (pr3nke
HIIK-2.2 (40.001 A/02.5 3n.1) Llenn u 3ama4u MPOBOJMMBIX HCCIICIOBAHUA H
pa3paboToK B pU3MKE
HIIK-2.3 (40.001 A/02.5 3H.2) OTedecTBEHHBIM M MEXKIYHAPOAHBIM ONBIT B
UCCIICIOBAaHUH MAaTEMaTHUECKUX MOJIENeH B (QU3UKE
HIIK-2.4 (40.001 A/02.5 3un.4) MeTonpl NpPOBEICHUS OSKCIEPUMEHTOB |
HaOmofeHnd, 0000meHuss u 00paboTKM HH(POpPMAUU B  HCCICIOBAHUU
MaTeMaTHYECKUX MOJIeNel B (PU3UKE

Ymern UIIK-2.6 (06.016 A/30.6 VY.l) Amnanu3upoBaThb BXOJIHBIC JMJaHHBIE TIpU
MIPOBE/ICHUY UCCIICIOBAaHUI MaTeMaTHIECKUX MOJIeTIel B (PU3HKe

Baagerrs  MIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOACHWA W HW3MEPEHUIA,
COCTaBIICHHME WX ONHCAaHWA H (QOPMYIUPOBKA BBIBOJOB MPH TPOBEICHUH
UCCIICIOBAaHU MAaTEeMaTHUECKUX MOJIENeH B (PH3UKE
HIIK-2.11 (40.001 A/02.5 lp.2 Ta.) desTensHOCTh, HAIIpaBiICHHAs HA PEIICHUE
3aJad aHAJUTHYECKOTO XapakTepa, MPEerojaraloilux BBIOOP W MHOTrooOpasue
aKTyaJbHBIX CIIOCOOOB PELICHHS 33124

CootBerctBre NPOJABHHYTOMY VPOBHIO OCBOCHHS KOMIIETEHLMH IJIaHUPYEMbIM
pe3yibTaTtaM 00y4eHUsS U KpUTEPHUSIM UX OLICHUBaHUS (OLICHKA: OTJIMYHO /32YTEHO):

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJbHbIe 3HAHHS, IOJy4YeHHbIe B 00/1aCTH
MaTeMATHYeCKHX M (WJHM) eCTeCTBEHHBIX HAYK, M MCIO0Jb30BaTh HX B
npodeccHoHAIbLHOM eI TeJIbHOCTH

3Hatp NOIIK-1.1 (06.016 A/30.6 3u.3) Cnocoben mnpumeHsATh (GyHIAMEHTAIbHbIC
3HaHUS, TOJIyYeHHbIE B O00JIACTH (PU3MUECKUX HAyK, W HUCIOIB30BATh MX MpPHU
aHaJM3e NMpeMeTHON 0baacTu
NOIIK-1.2 (40.001 A/02.5 3n.2) OrevecTBEHHBI W MEXIyHAPOIHBIH OIBIT B
obmactu (U3MYECKMX HAyK, M HCHOJNb30BaTh HX B NPO(ecCHOHANBHOM
JEeSITEIbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonp3oBaTh CYIIECTBYIOLIUE THIIOBBIE
pelIeHns U Ma0I0HBI IPHU pelIeHnH (PU3NUECKUX 3a/1a4

Baanerrs  MOIIK-1.8 (40.001 A/02.5 Hp.2 Tx.) HearenbHOCTb, HAallpaBlI€HHAs Ha peLICHHUE
3a/la4 aHAJUTHYECKOI0 XapakTepa, MPEeANoyaralouiux BbHIOOp MU MHOTooOpasue
aKTyaJbHbIX CIOCOOOB pELIeHUs 3a]lad, ¢ HCIHOJIb30BaHHEM (YHIaMEHTAIbHBIX
3HAHUM, TIOJTYYEHHBIX B 00J1acTH (PU3UYECKUX HAYK

OIIK-3 Cnoco0eH npuMeHATh M MOAM(PHUIHPOBATL MAaTeMAaTHYeCKHEe MOJCTH sl
peuleHus 3a71a4 B 00J1acTu Npo¢ecCHOHATBLHOM 1eITeJIbHOCTH
3HaTh NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aga4u NMPOBOJUMBIX HCCIENOBAHUN U

pa3paboOTOK, METOABl MAaTEeMaTHYEeCKOTO MOJICIUPOBAHUS JUIS  PEIICHUS
buznuecKux 3aaa4y
NOIIK-3.3 (40.001 A/02.5 3H.2) OTeyecTBEeHHbIH U MEXIYHAPOJHBIM OMBIT B
COOTBETCTBYIOIIEH  OONACTHM  HMCCIENOBAHHWM, METOABl  MaTeMaTH4eCKOIro
MOJICTTUPOBAHUS JIJIS PEIICHUST (PU3MUCCKUX 3a]1a9

Ymern NOIIK-3.5 (06.016 A/30.6 ¥Y.l) Ananu3upoBaTh BXOJHBIE JaHHBIE, CIIOCOOCH
MPUMEHITh W MOAU(PHUIIMPOBATH MaTeMaTHYCCKHE MOJEIH JUIS PEIICHHS
(bu3nuecKux 3a1a4y

Baagerr  MOIIK-3.11 (40.001 A/02.5 [p.2 Tx.) JlearensHOCTh, HAaNIpaBJIEHHAsI HA pEIICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, MPEANoyararoluX BBHIOOP M MHOTOOOpa3ue
aKTyaJlbHBIX CIIOCOOOB pemeHus: (U3MYEeCKUX 3a7ad Ha OCHOBE METOOB
MaTEMaTHYECKOTO MOJISTHPOBAHUS

IIK-2 Cnoco0eH akTUBHO y4acTBOBATH B MCCJIEJOBAHUM HOBBIX MATEeMaTHYECKHX



Mojeyeil B eCTeCTBEHHBIX HayKax

3Hathb NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOIbI MATEMATHUYECKOTO
MOJICIIMPOBAHUS B (pU3HKe
NIIK-2.2 (40.001 A/02.5 3n.1) lenu u 3amauu NMPOBOJAMMBIX HCCIEIOBAaHUN H
pa3paboTok B u3uke
NIIK-2.3 (40.001 A/02.5 3H.2) OTeuyeCTBEHHBIH W MEXKIYHAPOAHBIA OIBIT B
UCCIICIOBAaHUH MAaTEeMaTHYECKUX MOJIeNel B (PU3UKe
HIIK-2.4 (40.001 A/02.5 3u.4) MeToapl TPOBEACHHS OKCICPUMEHTOB |
HaOmroenuii, 0000menuss u o0paboTku MH(OPMAIMK B HMCCICIOBAHUU HOBBIX
MaTeMaTHYECKUX MOJIeNIeH B (PU3HKE

Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIE JaHHBIEC IIPU MTPOBEACHUHT
UCCIICIOBAaHUI MAaTEeMaTHYECKUX MOJIEIeH B (PU3UKE

Baagers UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOIIOACHUI W W3MEpEHUH,

COCTaBJIECHME HUX ONUCAaHMM U (QOPMYIMPOBKA BBHIBOJOB IpPU IMPOBEACHUU
UCCIICIOBAaHUI MaTEeMaTHUECKUX MOJIeNel B (PU3UKe

NIIK-2.11 (40.001 A/02.5 [dp.2 Tn.) desTensHOCTh, HAIIpaBJCHHAs HA PEIICHUE
3aa4 aHAIMTHYECKOTO XapaKTepa, IMPEeINnojaraloiinx BeIOOp M MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3ajad, pa3pabOTKU HOBBIX MaTeMaTUYECKUX
MoJiesieH B pu3nke

TunoBble KOHTPOJbHBbIE 3a/laHUsl WJIM HHbIE MaTepHaJibl, HeoOXOoaAuMMbIe Jsl
OLCHKM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA JAEATEJIbHOCTH, XaPAKTEPHU3YHOIIHX
Tanbl (GOPMUPOBAHNSI KOMIIETEHIMI B Npolecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

HpI/IMepHOC CoOAECPKAHUE KOHTPOJIbHBIX paﬁoT

KonTponbnas Nel (kuHeMaTuka TOUKH U TBEPJIOTO TeJa)

Bapmuanr 1.

1. Touka ABMXKETCS BIOJB OCH X C YCKOPEHHEM, 3aBHCAIIMM OT BpeMeHH w=9—2¢. OnpenenuTs myTh,
MIPOMICHHBIH TOYKOH 32 3 ¢, eciu B Ha4aJbHBIIi MOMEHT BPEMEHH €€ CKOPOCTh paBHa v, = 3 M/C.

2. C GawHu BbICOTOH A=25 M rOpH30HTaJILHO OpOIIEH KaMEHb CO CKOPOCTBIO Vy=15 m/c. Haiitu: 1) Ha
KaKOM PAcCTOSIHUH S, OT OCHOBaHHMS OAlllHM OH YIaJeT Ha 3eMJII0, 2) C KAKOW CKOPOCTBIO V OH yMaJeT Ha
3eMJII0, 3) KaKOH yroj () COCTABUT TPACKTOPUs KaMHsSI C TOPU30HTOM B TOYKE €ro MaJeHUs Ha 3EMIIIO.
ComnpoTuBiieHUE BO3/IyXa HE YUYUTHIBATS.

3. TouKa JABHKETCS MO OKPYKHOCTH CO CKOPOCTHIO v=at, rae a = 0,5 m/c’. HaiiT ee mosHoe ycKopeHue B
MOMEHT, KOr/1a oHa npoiaet s = 0,1 JIMHBI OKPYKHOCTHU TIOCIIC HaYasa JBHKCHHUS.

4. Koneco, Bpamasich paBHO3aMEJICHHO, TIPU TOPMOKECHUH YMEHBIIWIO CBOK CKOPOCTh BpalleHus 3a 1
muH ¢ 300 1o 180 06/mMuH. HaliT yriioBoe yckopeHue Kojieca U YuciIo 000POTOB, CACIAHHBIX UM 3a 3TO

BpeMS.

5. Touka coBepiIaeT BUHTOBOE JIBUKEHHUE, BRIpa)KaeMOe YpaBHEHUAMH x=cos4t, y=sindt, z =2f npuaém 3a
€AMHUILY JUTMHBI B3AT MeTp. OnpenenuTs paanyc KpUBU3HBI O TPAEKTOPHUH.

KonTponbnast Ne2 (auHaMuka TOYKH U CUCTEMBI)

Bapmuanr 1.

1. HeBecomnlii Oyiok yKperieH Ha KoHile ctosa. ['mpu A u B maccoi ms=0,5 kr, mp=| kr
COCJIMHEHBI HUTHIO U MEPEeKUHYTHI uepe3 0sok. Koadduiment Tpenus rupu B o cron k= 0,1.
Haiitu: 1) yckopenue, ¢ KOTOPBIM OBHXKYTCSI THPH, 2) HaTsHKEHUE HUTH. TpeHueM B Onoke
npeHeOpeyb.

2. Ha kakyto BeicoTy H ¥ 3a Kakoe BpeMs ! TIOJAHUMETCS TEJIO Maccol m, OpoIIeHHOe

f‘ﬂ

BCPTHUKAJIIBHO BBEPX CO CKOPOCTBIO V(, €CJIM COIIPOTUBICHHUC BO31yXa MOKCT OBITH BBIPA’XCHO (l)OpMYJIOfI

kmv, TAC v — BCIMYMHA CKOPOCTHU Tema?

3. Teno maccoii 3 Kr ABHKETCS CO CKOPOCTBIO 1 M/C, O YIJIOM 0L K HEMY CO CKOPOCTBIO 2 M/C JIBUXKETCSI
BTOpoe Teno Maccod 2 kr. Tema Heynmpyro crainkuBaroTcs. EIuHOE TENo MpojaoyikaeT JBMKEHHE TOJ



yrioM B = 30° mo OTHOIIEHHIO K MEPBOHAYAJLHOMY ABIDKCHHIO TMepBoro Tena. HaiTu BenuuunHy
CKOPOCTH €JMHOTO TeJla U yIrod d.

4. Konbpkobexen maccoit 70 Kr, cTOs Ha KOHbKax Ha JibAy, OpocacT B TOPU3OHTAIBHOM HAaIlpaBICHUU
KaMeHb Maccoil 3 Kr co ckopocThio 8 M/c. HailiTH, Ha Kakoe paccTOSIHHE OTKATHTCS TMPH 3TOM
KOHBKOOEXKEIT, €CITH U3BECTHO, 9TO KOA(PGHUITMEHT TPEHHUS KOHBKOB 0 jex paseH 0,02.

5. CranbHoii mapuk Maccoi m=20 r, OpOCUIIN BEPTUKANBHO BHH3 C BBICOTHI 2 =1 M U ckopocThio V=10
M/c Ha HeneOpPMUPOBAHHYIO TPYKUHY ¢ KoddduimeHToM xectkoctu k& =1 H/cm. Haittu ckopocTh
HIapyKa B MOMEHT HOZJIETa K IPYKUHE ¥ BEIMYUHY MAaKCUMaJIbHOHN neQopMaluy npy>KUHbI.

Kontponsnuast Ne3 (MonekynsipHas Gpu3nuka U TEPMOAMHAMHUKA)

BapuantNel
1. B cocyne HaxoauTcs cMech KHCIOpOAa Macco m,=8 I' M YIJIEKUCIOr0o Tra3a Maccod m,=22 T mpu
nmasiennd p=1,5 atm u Temnepatype 7=310 K. HaiitTi mumoTHOCTB 3TO# cMecH, cunTas ra3bl HaeaabHBIMU.
2. Haiitn mmoTtHOCTH BO3Ayxa o Ha BeIcoTe A=10 KM OT moBepxHOCTH 3eMiu. TemmepaTypa BO3Iyxa
noctosiHHa U paBHa =0°C. [{laBnenue Bo3ayxa y nosepxuoctu 3emiuu p=0,12 mlla.
3. TI'a3000pa3HbIil BOJOPOA, HAXOIUBIIUICS NPH HOPMAIBHBIX YCIOBHAX B 3aKPHITOM cOCyAe 00BEMOM
V=5 n, oxnaguu Ha AT=55 K. Haiitu npupaiieHre BHyTpEHHENH SHEPruu rasa.
4. OauH MOJIb KHCIIOPO/Ia HaXOAWBIIETOCs MpH Temneparype t—=17°C, aguadaTndecku paclIipuiiv Tak,
YTO €ro JIaBJICHUE YMEHbIINIIOCh B #=8 pa3. Hailtu TeMnepaTypy raza nocie paciiupeHus.
5. WneanpHasi TeIuioBas MallWMHA COBEpIIAET 3a OJMH LUK paboty A=73,5 k/x. Temmeparypa
Harpesatens 7,=373 K, xomomuneuuka 7,=273 K. HaiiTu komu4yecTBO TEIOTH (J), MOIydaecMoe
MalIMHOM 32 OJJUH UK.

KonTponbnast Ne4 (OneKkTpruuecTBO U MarHeTU3M )

Bapuanr 1
1. Tpu To4euHBIX 3apsijia JIBa MOJOKUTEIBHBIX OJUH OTpHUIATeNbHbIN BenuunHoi 50 HKI HaxomsTcs B
BEpLIMHAX PABHOCTOPOHHErO TPEYroJIbHUKA CO CTOPOHOM 6 cM. HallTm cuiny, ACUCTBYHOIIYyIO Ha
OTPHULATENBHBIN 3aPsI CO CTOPOHBI MTOJIOKUTENBHBIX.
2. DJEKTPOCTaTHYECKOE IMOJIE CO3AaeTCsl OBYMSI OCCKOHEYHBIMH MapaJIeNbHBIMH  TUIOCKOCTSIMH,
PaBHOMEPHO 3apSKEHHBIMH C IIOBEPXHOCTHBIMM IUIOTHOCTAMH 3apsma 03 u (—0,7) mxKm/m’.
Onpenennuts HAIPSHKEHHOCTh MO MEXKIY IUIACTHHAMH WM BHE IIacTWH. HallTh pa3HOCTh MOTEHIMAIOB
MeX/y TJIAaCTUHAMH, €CII PACCTOSHUE MEXAYy HUMHU 4 CM.
3. Kongencatop snektpoémkocthio 0.5 Mx® Obu1 3apspkeH 1o HampsbkeHus 350 B.
Ilocme TOro Kak €ro COEOUHWIM IIOCIENOBAaTENBHO CO BTOPBIM KOHAEHCATOPOM,
3apspKeHHBIM 10 Hampspkenust 500 B, Hanpsbxkenue Ha Hem u3MeHwiochk g0 400 B.
Bb4ucianTh 31eKTpOEMKOCTh BTOPOTO KOHAEHCATOpa.
4. JIsa ucrounuka ¢ 9JIC ¢, = 20 B ¢; = 10 B 1 BHyTpeHHUMU CONPOTUBIECHUSMH I = 1
OM, 1, = 0,5 OM coenuHEHbl Kak IIOKa3aHO Ha pucCyHKe Ompenenuts TOK Ha
conpoTuBieHUN R3, eciiu Ry = Rs =2 Om, R, =20 Om, R; =1 Om, R4, =10 Om.
5. HaiiTu cuty B3auMoAeWCTBUS IBYX MapajUIeNbHBIX IPOBOJIOB, IO KOTOPBIM TeKyT Toku [; =1 A u I, =
2 A, ecnu paccTOsSIHUE MEXY HUMH 1 €M, a IJIMHA KaXA0ro npoBoja 1 M.
6. beckoHeYHO JUTMHHEIN MPOBOA 00pa3zyeT KpyroBoi BUTOK paauyca r = 10 cM, kacaTelbHBIN K TPOBOY,
10 TIPOBOAY UAET TOK cuiioi 3 A. HaliTh HanmpspKeHHOCTh MAarHUTHOTO TIOJISI B IICHTPE BUTKA.

IIpuMepHbINH BAPHAHT TECTA M0 JJIEKTPOMATHETU3MY
Tect Nel

1. Kak BBITJIIIUT KapTHUHa JIMHAMN HaIpsKCHHOCTU (CHHOHIHBIC .HI/IHI/II/I) N DOKBHIIOTCHIHAJIBHBIX
HOBerHOCTeﬁ (HYHKTI/IpHLIe J'II/IHI/II/I) HCIIOABMIXKHOI'O ITOJIOKHUTCIIBHOI'O TOYCYHOI'O 3apﬂ;[a?



2. Kakoe u3 pu3NUECKUX YTBEPKICHHUHN SIBIISIETCS HETPaBUIbHBIM?

1. BeKkTOp HANPSHKEHHOCTH OJIEKTPOCTATHYECKOTO TIONSA B JIFOOOW TOUKE
HaIpaBJIeH O KacaTeJIbHON K CUJIOBOW JIMHUU

2. B OJHOPOAHOM AJIEKTPHUYECKOM IOJI€ CHJIOBBIC JIMHUW NapaJljIeNbHBI APYT
Apyry

3. TOTEHIMAJ ¥ HANPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO TMOJISL CBSA3aHBI MY COOOM

4. TOTEHIHAaI - CUJIOBas XapaKTEPUCTUKA HIIEKTPOCTATHYECKOTO OIS

3. Kak u3MeHHUTCS HEPrusi KOHACHCATOPA, €CIH YABOUTH 3apsii Ha KaXKI0M IIacTHHE?

1. yBemuuwures B 2 pasza 2. HE U3MEHUTCS

3. yBemuuHtcs B 8 pa3 4. yBenuuutcs B 4 paza
4. 3apsner +Q, —Q, +q pacmoJOXKEHBI B y3/ax MPaBUILHOTO TPEYToOJIbHHKA O CTOpoHOM a. Kakomo
HaIpaBJICHUE CUJIBI, ICHCTBYIONICH Ha 3apsan +q?7 YKaXUTe HOMEP BEKTOPA.
5. OT KaKuX BETUYUH HE 3aBUCUT COTPOTHUBIICHUE MMPOBOTHUKA?

1. ot maTtepuana 2. OT CWJIbl TOKa B IPOBOJHUKE

3.  OT JJIUHEBI 4. OT IJIOWAJH TOIIEPETHOTO CCUCHUS
6. KakuMm 10/DKHO OBITH CONPOTHBJICHHE aMIIEPMETPa II0 CPABHEHHIO C COMPOTUBICHHEM IIEIH, IO
KOTOPOW UAET dNEKTPUUECKUI TOK?

1. Mano mo cCpaBHEHUIO C COMPOTHUBIICHNEM yJacTKa

2. BEJHKO IO CPAaBHEHHIO C COMPOTUBIICHUEM y4acTKa

3. PpaBHO CONPOTHBIICHHUIO YUaCTKa

4. compoTHUBIEHHE aMIIEPMETPa HE CBSI3aHO C COMPOTUBIEHUEM YUacTKa LEMHU

7. DNEeKTpOABIKYILAS CHIIa DJIeMeHTa paBHa 1,6 B, ero BHyTpeHHee conpoTtusienue - 0,5 Om. Cuita Toka
B 1en# - 2,4 A. Uemy paBeH TOK KOPOTKOTO 3aMbIKaHHS?

1. I=0 2. I=32A 3. 1=0,8A 4. I=12A
8. Ilo mpoBoxy maeT TOK Kak IMOKa3aHO Ha puUcyHke. Kak HampaBieH BEKTOp MarHMTHOM MHIYKLUHU B
Touke C.

b2y

1. BmpaBo; 2. BHU3; 3. BBepx; ¢
4. BIIEBO; 5. K Hawm; 6. ot Hac.
9. Kak HampasnieHa cuiia AMiiepa JA€HCTBYIOIIAS Ha NPOBOAHUK M300PKECHHBIA HA  w — 3¢ %
B
HCYHKE.
puey % ok % Ix
1. BmpaBo; 2. BHWU3; 3. BBepx;
. . = ¥ ® ¥
4. BIIEBO; 5. K Hawm; 6. ot Hac.
10. Kax wnanpaBnena cuna JlopeHuna JedCTByromass Ha 3apsDKCHHYIO 4YacTUIy — * B T
M300paKCHHYIO Ha PUCYHKE s - g; .



1. BneBo; 2. BIpaBo; 3. K HawMm;
4. BHU3, 5. BBepX; 6. oT Hac.

11. Kakyto popmy cTpeMuTCs IPUHATH 3aMKHYTHIN THOKUI TIPOBOIHUK JUTMHEI |, T0 KOTOPOMY TE€YET TOK
1?

1. HE MeHSIET POPMBI 2. CIIOXHUTBCS BIBOE 3. kpyra 4. snnurica ¢ moyockto 1//
12. Kaxk Beiet ce0st MpsMOYTOJIbHBIH MTPOBOJIOYHBIH BUTOK ¢ TOKOM B OJTHOPOJTHOM MAarHUTHOM ITOJIe?

1. BuTOK 6yIleT COBCpIIAaTh BpalllaTCIbHOC ABUIKCHUC T10] JehcTBHEM napbl CUJI
YCTaHaBJIMBACTCS TakK, 9TOOBI INIOCKOCTh BUTKA ObLIa napauiCiibHa JUHUAM MarHATHOM HWHAYKIIUA

3. CTPEMUTCA YCTaHOBUTLCA Tak, yTOOBI INIOCKOCTh BHUTKa OblIa MNEPIICHAUKYJIApHA JTUHUAM
MarHUTHOM WHAYKIUA

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

13. B omHOpOIHOE MAarHWTHOE IIOJIC BIIETACT DJIEKTPOH, ABUTAIOIIHICS MapauIeTbHO IUTOCKOCTH ZOX
mox yriaom o = 90° K JMHUSM MAarHUTHOM WHAYKIIMM HaNpaBICHHBIX BAOJIL ocu Z. Onpenenuth
TPAEKTOPHIO AIEKTPOHA B MATHUTHOM TIOJIE.

1. B mpenene ero nBukeHHe nNepenéT B paBHOMEPHOE BAOJb OCH Y.

2. DnexTpoH OyAeT ABUTaThCs IO CIIAPAIIA BOKPYT HaNpaBiIeHUS Z.

3. Ilo kpyroBo# TpaeKTOpUH, BpaIlasch BOKPYT HaIpaBaeHUs Z.

4. B mpenene ero ABMKEHHUE NMEPEHIET B paBHOMEPHOE U NMPSIM