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1 Henu u 3axa4u U3ydyeHUs1 TUCHUIIMHBI (MOXYJIs)

1.1 Ileab ocBOEHHUS AN CIUILIHMHBI

Ilenn w3ydyeHUs AUCHUIUIMHBI OIPEACICHBI TOCYAapCTBCHHBIM 00pa30BaTeIbHBIM
CTaH/apTOM BBICIIEr0 00pa30BaHus U coOoTHeceHbI ¢ oo1mMu neisimu OOIT BO no HanpaBieHHIO
noarotoBku «lIpukianHas mMaTeMatuka W WHPOPMATHKA», B paMKaxX KOTOPOTrO IPENoaaeTcs
IUCITUILINHA.

JucnumnnnHa «Pu3nKay cTaBUT CBOEH I1eNblo n3ydeHne (yHIaMeHTaTbHBIX OCHOB (pU3HKH
B 00beMe, HeOOXOMUMOM [T OOIIEro Pa3BUTHS U OCBOCHUS CMEXHBIX NUCHIUIUIAH (PU3UKO -
MAaTEeMaTHYECKOTO MK, 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH (PM3UYCCKUMU SIBJICHHUSIMHA HX
MEXaHHU3MOM, 3aKOHOMEPHOCTSMHU M TMPAKTUYCCKUMH MPHIOKCHUSIMU. [Ip 3TOM OCHOBHOE
BHHMaHUE HEOOXOJUMO YICIUTh HE pACCMOTPEHHIO MaKCUMAJIbHO HIMPOKOTO Kpyra BOIMPOCOB, a
Ha TIONMYYCHHE CTyIEHTaMH TIyOOKMX 3HAaHWW TO (yHIAMEHTAIbHBIM OCHOBaM (DHU3UYECKOM
HayKd, Ha (QopMupoBaHWE Yy HHUX 00IIEr0o (GHU3NYECKOr0 MHPOBO33PEHUS W HA pa3BUTHE
(U3NIECKOTO MBIIILIICHHS.

[Tporecc ocBOSHWSI MaHHOW AHCIMILIMHBI HAMPABICH HA MOJy4YeHHE HEOOXOIMMOro
o0beMa TEOpEeTHYECKUX 3HaHMM, oTBeuarmux TpedoBanusM PI'OC BO u obGecneyuBarommx
YCIIENIHOE MPOBeAeHUE OakamaBpoM MpodecCuOHATBHON 1eITEIIbHOCTH, BJIAJCHHE METO10TI0T el
(bopMyIMpPOBaHMS U PEUICHUS MPUKIAIHBIX 3a/1a4, a TAK)KE Ha BBIPAOOTKY YMEHUI TPUMEHSATh Ha
MPAKTUKE METO/IbI TPUKJIATHON MaTEMAaTHKU U UH(GOPMATUKH. L{eu T CIUIUITMHBI COOTBETCTBYIOT
dopmupyembim komneteHusam OIMK-1, OTIK-3, TIK-2

1.2 3agaun AUCHHILINHEI

OcHOBHEIE 3aJa9M JUCLHHUITIINHBI:

— YCBOGHHME OCHOBHBIX (DM3HYECKUX MTOHITUHN, KATETOPHH U 3aKOHOB (PU3UKH (B paMKax
M3y4aeMBbIX Pa3/iesioB) U MOJyYyeHHUE MPEACTaBICHUI 0 TpaHUIaX KX TPUMEHUMOCTH;

- (¢opMupoBaHHE HAaBBHIKOB  ONEPUPOBAHMS C  (PUMUECKUMH  BEIMYHUHAMU,
TEOPETHUUECKOI0 HCCIEN0BaHUS (U3NYECKUX SBICHUM M TPOLECCOB, DPEUIEHHUS MPOCTHIX
¢u3nyecknx 3aJay C HCHOJIb30BaHWEM IPHUEMOB M METOJO0B OCBOEHHBIX MaTEeMaTHYECKHUX
JTUCHMIUTIH, HAaXOXKJACHUS MyTed pelIeHUs CIOXKHBIX 337ad, B TOM 4YHCIE UM KOMIbIOTEPHBIMU
METOoJaMH;

- ¢opmupoBaHue (U3NYECKOM KapTUHBI OKPY’KAIOLIEro MHUpa, HaydHOro crnocobda
MBIIIJIEHHUs, YMEHHsI BMJIE€Thb €CTECTBEHHOHAyYHOE COAEpKaHHWEe MpoOJieM, BO3HUKAIOUIMX B
IPAKTUYECKOM JEeATENbHOCTH CIIEHUAINCTa, TBOPUECKOrO0 MOAXO0Ja K MAaTeMAaTUYECKOMY
MOJICTMPOBAHUIO PEATIbHBIX IIPOLIECCOB (PU3UKH.

1.3 Mecro aucuMmIuHbl (MOAYJsl)) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpamMMbl
Hucnunnnaa «Pusuka» otHocuTes K «O0s3aTenpHas yacTh» bioka 1 «lucuummimabl (MOIYIIN)»
y4eOHOT0 IJIaHa.

1.4 TlepeyeHb NMJIAaHMPYeMbIX pPe3yJbTATOB O00y4eHHUS] MO AUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHMPYEMBbIMH pe3yJIbTaTAMHU 0CBOCHHUsI 00pa3oBaTeIbHOM MPOrpaMMbl

N3yueHne naHHOM yueOHON TUCIUIIIIMHBI HAITPaBIeHO Ha (P OPMHUPOBAHKE Y O0yUaromuxcs
CIEN YOI X KOMIETEHIHM:
OIIK-1 Crnoco0eH npuMeHATh (PyHIaMeHTATbHbIC 3HAHMS, TOJYYCHHbIE B 00J1aCTH



3HaTh

YmMmeTh

Baanern

OIIK-3

3HAThH

YmMmeTh

Baagernb

MK-2

3HATh

YmMmeTh

MaTeMaTHYeCKHX H (WJIH) eCTeCTBEHHBbIX HayK, M WCHOJb30BaTb HX B
npogecCHOHAIbHON AeITeJIbHOCTH
NOIIK-1.1 (06.016 A/30.6 31.3) CiocobeH npuMeHsATh (hyHIaMeHTaIbHbIE

3HAHMS, [TOJIyYEHHbIE B 00JACTH MaTEeMAaTHUUECKUX U (WJIM) €CTECTBEHHBIX HAyK, U
UCII0JIb30BaTh UX IIPU aHAJIU3€ IPEIMETHON 00J1acTH

NOIIK-1.2 (40.001 A/02.5 31.2) OTeuecTBEHHBIH 1 MEXIyHAPOIHBIN ONBITB B
007acT MaTeMaTHYEeCKUX M (WJIM) €CTeCTBEHHBIX HAyK, W HWCIOJIb30BaTh UX B
npodecCuOoHaNBLHOMN IESITEbHOCTH
NOIIK-1.4 (06.016 A/30.6 ¥V.1) Ucnons30BaTh CyIIECTBYIONINE TUITOBBIE PEIICHUS
Y A0JIOHBI TTPH aHATHM3E BXOIHBIX JTAHHBIX
NOIIK-1.8 (40.001 A/02.5 Ip.2 Tx.) JlesTenbHOCTh, HANIPaBJICHHAS Ha pEIICHUE
3a/lad aHAJUTHYECKOrO0 XapaKTepa, MPEArnojararimx BeIOOp W MHOrooOpasue
aKTyaJbHBIX CITOCOOOB pEIICHUs 3a7a4, C MCIOJb30BaHHEM (YHIaMEHTATbHBIX
3HAHUM, MOJTYYEHHBIX B 00JIaCTH MaTeMaTH4YECKUX U (MJTH) €CTECTBEHHBIX HAYK
Cnoco0eH NMpPUMEHATHh U MOAMPUUUPOBATHL MaTeMaTHYeCKHe MOAeaH s
penleHus 32124 B 00,1aCTH NMPo(deccuoOHATIBLHOM 1eATeILHOCTH
NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3amayu MPOBOJUMBIX HCCIEIOBAHUI U
pa3paboTOK, METOABl MATEMATHUYECKOTO MOJCIUPOBAHUS ISl PEUICHUS 3a7a4 B
obnactu npodecCHoHATBHON 1eITeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OTe4yeCTBEHHBI U MEXIYHAPOJHBIH OIBIT B
COOTBETCTBYIOIIEH  00NacTH  HMCCIIEIOBAHUW, METOJbl  MaTEeMaTUYECKOTO
MOJIETTUPOBAHMS JJIsl pELICHHUs 3a/1a4 B 00JIACTH MPO¢ecCHOHATBHON

JeSITeITbHOCTH
NOIIK-3.5 (06.016 A/30.6 Y.1) Anamu3upoBaTh BXOAHBIC JaHHBIE, CIIOCOOCH
MPUMEHSTh U MOAU(DUIIMPOBATh MaTEMAaTHYECKHE MOJIENHU Ui PEeIIeHUs 3a/1a4d B
obnacti podecCHOHATHHON TeITeTbHOCTH

NOIIK-3.11 (40.001 A/02.5 Ip.2 Ta.) learenbHOCTh, HaMpaBJICHHAS HA PEIICHUE
3a/a4 aHATMTUYECKOTO XapakTepa, MPEIIoiaraloliuX BBIOOp M MHOroooOpasue
aKTyaJbHBIX CIOCOOOB pEIICHHUs 3a/lad Ha OCHOBE METOJOB MaTeMaTHYECKOIO
MOJICITUPOBAHUS

Cnoco0eH aKTMBHO Y4AacTBOBATh B HCCJIEJOBAHHMU HOBBIX MaTeMATHYECKHX
MojieJieii B ecTeCTBEHHbIX HAyKax

NIIK-2.1 (06.016 A/30.6 3u.3) [IpenmerHast 0671aCTh M METOBI MATEMATHYECKOT O
MOJIETUPOBAHMS B €CTECTBEHHBIX HayKaxX

NIIK-2.2 (40.001 A/02.5 3n.1) lenn u 3amauyu MpOBOAMMBIX HMCCIICTOBAHUA W
pa3paboTOK B €CTECTBEHHBIX HAYKAX

UIIK-2.3 (40.001 A/02.5 3u.2) OTeyecTBEHHBIH W MEKIYHAPOIHBIA ONBIT B
MCCIIEZIOBAHUY MaTEMAaTHUYECKUX MOJIeNIel B €CTECTBEHHBIX HayKaX

NIIK-2.4 (40.001 A/02.5 3u.4) MeToasl MNPOBEACHUS OKCICPUMEHTOB U
HaOmoieHnii, 0600ueHns U 00paboTKu MH(OpPMALUKU B HCCIETOBAaHUU HOBBIX
MaTeMaTUYECKUX MOJIeNIeH B €CTECTBCHHBIX HaAyKaxX

NIIK-2.6 (06.016 A/30.6 ¥V.1) AHanu3upoBaTh BXOJHBIE TaHHBIC IPH TPOBEACHUU
MCCIIEZIOBAHUN MaTEMAaTHUECKUX MOJIeel B €CTECTBEHHBIX HayKax



Baagerr  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenne HaOMIOACHUI W HU3MEPEHHUI,
COCTaBJICHHE WX ONHCAaHWK W (HOPMYJIMPOBKA BBIBOJOB IPH IPOBEACHHH
MCCIICZIOBAHUN MAaTEMaTHUYECKUX MOJICNIel B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 p.2 Tn.) [esTensHOCTh, HAaNpaBieHHAs HA PEIICHUE
3aJja4 aHAJUTUYECKOr0 XapakTepa, MPEeANnojaraioliux BbIOOp U MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pEIIEHHUs 3a/iad, Pa3paOOTKH HOBBIX MaTEMaTHYECKHX
Mojieiel B €CTECTBEHHbBIX HayKax

Pe3ynbTaTtel 00y4deHHs] MO MUCHMIIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSTEIILHOW paOOThl 00YyUYAIOMMXCSI B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM TUIAHOM.

WNHauKaTopsl  JAOCTHXKCHHS  KOMIETEHIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMH  TIPH
JOCTV)KEHUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0YUYEHHS.

2. CTpyKTypa 1 coaep:KaHue AUCIUTIIHHBI

2.1 PacnipeaejieHue TPyA0E€MKOCTH JUCHHUILIMHBI 10 BUIaM padoT

OO61mas Tpy10E€MKOCTh TUCIUILIMHBI COCTABIISIET 8 3a4. el. (2884acoB), UX pacnpeaencHmne
0 BU/1aM paboT npeJicTaBiieHo B Tabnuie

B CemecTpsl
Buja yueoHoii padoThl cero (4acobl)
4acoB
3 4
KonrakTHasi paboTa, B TOM YHCJI€e: 136,6 | 70,3 | 663
AyauTopHbIe 3aHATHA (BCero): 132 68 64
3aHATHS JIEKIIMOHHOT'O THIIA 66 34 32

3aHATHA CEMHMHAPCKOT0 TUIA (CEeMHUHApHI,

66 34 32
IIPAKTUYECKUE 3aHATHUA)

Wuasi koHTaKTHas padoTa: 4,6 23 | 23
Kontpons camocrosTenbuoi padotsl (KCP) 4 2 2
[TpomexyTtounas arrecramus (KP) 0,6 03 | 03
CamMocrosTeabHast padoTa, B TOM YHCJIe: 71 38 | 33
[TpopaGoTka yueObHOro MaTepuana 12 | 10
BbIoIHEHHE MHIMBHYAIbHBIX 3a1aHU# 12 10
[ToAroToBKa K TEKYILEMY KOHTPOJIIO 14 | 13
KoHnTpoJs: 80,4 | 357 | 447
[ToaroroBka k 3K3amMeHy 80,4 | 357 | 44,7

gac. 288 144 | 144

Oo0man B TOM 4HCJIe

136,6 | 70,3 | 66,3
TPYAOEMKOCTh KOHTAKTHAasA padoTa

3a4. eJ 8 4 4




2.2 CTpyKTYpa IMCUHILIHHBI

Pacnpenenenue BuaoB yueOHON pabOThl M UX TPYAOEMKOCTH 110 pa3jenaM JUCIHUIUINHEIL.

Paznienbl (TeMbl) AMCUMILIMHBL, U3y4aeMble B 3 ceMecTpe

KoauyecTBO 4acoB

Bueayau
Ne HaumeHnoBaHue pa3ienoB (Tem) Beero AynuTopHasi padora TOpHas
padora
J 3 JP CPC
1 2 3 4 5 6 7
1 Krnaccuueckast MexaHHKa KaK TCOPUS IBHKCHUS 4 5 5
MaKpPOCKOMTUYECKUX TEI
2 Kunematuka hfaTepHaHLHOﬁ TOYKH, 24 8 8 8
MEXaHMYECKOW CHCTEMBI M TBEPIIOTO Tea
3. | JIlunamuka MaTtepruagbHON TOUKH 16 4 6 6
" OcHoBHBIE AMHAMHYECKHE XapAKTEPHCTHKH 10 4 9 4
MaTepuaIbHON TOUKH.
5. | lnHaMHKa CHCTEMBbI MaTEPHAIBHBIX TOYEK 22 8 8 6
6. MonekynsipHO-KHHETUYECKass TEOPHUS HJI€aIbHOTO 14 4 4 6
rasa
7. | OCHOBBI TEPMOJMHAMUKHU 14 4 4 6
HNTOI'O no pa3aesaM TUCHHUIINHBI 34 34 38
KonTtpons camocrostensHoit pa6otsl (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,3
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 35,7
O01as Tpy10eMKOCTh MO TUCHUIIINHE 144
Paznensl (TeMbI) U CIIUILTHHEL, U3ydaeMble B 4 ceMecTpe
KoanuecTBo 4acoB
Bueayau
Ne HaumenoBanue pasgesioB (Tem) Beero AyautopHnas paGora TOpHas
padora
Ja 3 JaP CPC
1 2 3 4 5 6 7
8. | DmekTpHuueckoe 1mojie B BaKyyme 14 4 6 4
9. | DnekTpuuyeCcKoe MoJIe B IUIITEKTPHKE. 8 4 1 3
10. | I[IpoBOJHUKH B 3JIEKTPOCTATHUECKOM TI0JIC 10 3 3 4
11. | IToCTOSIHHBIN AMEKTPUYECKUI TOK 14 4 6 4
12. | MarHuTHOE TIOJIE B BaKyyMe 14 4 6 4
13. | MaruuTHoe nose B BELIECTBE 11 5 2 4
14. | DnekTpoMarHuTHAs WHIYKIIHS 14 4 6 4
15. | DnekrpoMarautHoe moJie. YpaBHenus Makceemna | 12 4 2 6
HUTOI'O no pa3aesiaM JTHCHUILIHHBI 32 32 33
KonTpons camocTosTenbroi padotel (KCP) 2
[Ipomexytounas atrecranus (MKP) 0,3
IToaroToBka K TeKyIeMy KOHTPOJIIIO 44,7
O01mas Tpy10eMKOCTh N0 JUCHMILUIUHE 144

Ipumeuanue: JI — nexyuu, I13 — npakmuueckue 3auamusi/cemunapot, JIP — nabopamopuvie 3ansmus, CPC —

camocmosimellbHas pa6oma cmydel-tma




2.3 Coaep:xanue pa3aesioB (TeM) AMCHUNIMHBI

2.3.1 3augaTHA JeKINOHHOI0 THIIA

dopma
Ne Hauvenosanue Copep:xanue pasjaena (TeMbl) TeKyLIero
pa3nena (TemMbl) KOHTP OIS
1 2 3 4
Beenenue B IIpenmer ¢u3ukn. MecTo KIacCHYECKONH MEXaHWKH B CHCTEME
KJIACCHYECKYIO ¢usnueckux  mucuuIuiiH.  Kiaccnyeckwe — TpeicTaBieHUS O
1. |MexaHukKy MPOCTPAHCTBE U BpeMEHU U uX apupmeTtnszauus. [loHsTue cucrembl
orcyera. OCHOBHBIE pa3felibl U OOBEKTHl U3YUEHHS KIACCHYECKON
MEXaHUKH.
Kunemarunka CnocoObl  3amanus  JBWKEHHsT TO4Ykd. llyrb, TpaekTopus,
MaTepuaIbHOI nepeMenienre. Knnemarnueckue aJIeMEHTHI JBH)KEHHS: CKOpPOCTb,
TOYKH, YCKOPEHHE, PA3JI0KEHUE YCKOPEHHS IO OCSIM €CTECTBEHHOI'O
MEXaHUYECKOU TpexrpaHHuka. YacTHbIE Cilydau ABH>KEHHS TOUKHU: IIPSAMOJIMHENHOE,
CUCTEMBI H Kpyropoe. KuHemarnka MexaHMYeCKOH CHUCTeMBI M aOCONIIOTHO
2. |TBepmoro Tena TBepaoro tena. Crenenu cBobonsl. [Ipocreiiime Buabl ABUKEHUS K
TBEPAOTrO Teja: IOCTYNATEIbHOE [BIIKCHHE, BpAIICHUE BOKPYT
HENOJBMKHOM ocu. Bekrop yrmoBol ckopoctu. Onucanue
MPOCTPAHCTBEHHOI'O PACIIOIIOKEHHS TBEPAOro Tena. YTl Diepa.
CKOpoCTh M YCKOpPEHHE TO4YeK CBOOOAHOTO TBEPAOTO TeJa.
MrHoBeHHas BUHTOBAs OCb.
Hdunamuka NuepunaneHeie cuctembl orcueta. llepBbii 3akoH HproToHa.
MarepraibHON [Tonsitue o cune u Macce. Bropoit 3akon HbroTona. Enunuiibr
TOYKH U3MEpPEHUs] U Pa3MEpHOCTH (U3UIECKUX BEIMYUH. TpeTwil 3aKoH
Hrrotona. Ilpunnun orHocurensHocTu ['amanes. Ilpumepst cuit:
3. CHJIa TSHKECTH M BEC, CUJIBI TPEHHUS, CUJIa yIIPyTrocTH. JIBrkeHne Tema K
noJ, JeHCTBUEM 33/IaHHBIX cuil. HecBoOoJHOEe MBM)KEHHE Tea.
YacTtHple cilydal  MHTETPUPOBAHWS  YPAaBHEHWH  JBHKEHMS.
Heunepimanbuele  cuctemel  orcueta.  Cuibl  HMHEPLUH:
IIEHTPOOCIKHBIC CHITBI MHEpLIMH, cuiia Kopuonuca.
4. | OcHOBHBIE MMiynbc MaTepHaIbHOM TOYKU M CHITBL. MOMEHT UMITyJIbCA K
®opma
Ne | HaumenoBaHue pa3jiena (TeMbl) Conep:xanue pazaena (TeMbl) TeKyLero
KOHTP 01
1 2 3 4
JTUHAMHYECKUE MaTepuagbHON TOYKH, MOMEHT CHJbl. MOMEHT HMITysbca
XapaKTEPUCTUKHU TOYKH, B IIOJIE LEHTPANBHBIX CHIL Teopema IUIOIAACH.
MaTepraIbHON TOYKH. Pabora u sueprus. Pabora cunbl. MomtHocTs. [lone cui

Curel KOHCEPBATUBHbIE u HEKOHCEPBaTHUBHBIE,
NoTeHIMaldbHOe Tmosie cwil. KuHermdeckass 3Heprus.
IlorenumanbHas 3Heprusa. CBA3b MEXIY MOTEHIMAIBHON
sHepruel u cuioi. IloHas MexaHn4ecKasi SHEprusl.




JIMHaMMKa CUCTEMBI
MaTepHaTbHBIX TOUEK

VYpaBHeHHsSI ~ JBUXEHHS  CBOOOJHOM  MEXaHWUYECKOW
cuctembl. OCHOBHas 3a/lada MEXaHUKU. Poib HayaJlbHBIX
ycioBuil.  JIBMKeHHE  HECBOOOJAHOH  MEXaHHYECKOM
cucrembl.  [lonHas  moTeHUMAlbHAs  BHEPrUs U
KinaccuuKaysa CBOOOJHBIX MEXaHHYECKHX CHCTEM.
IlepBble uHTErpajbl ypaBHEHHUH MBHMXKEHHUS M 3aKOHBI
COXpaHEHHUA. 3aKOH COXPaHEHUs MEXaHWYECKOW SHEpruu.
Teopema 00 M3MEHEHHMM KUHETHYECKOH SHEPruu. 3aKOH
COXpaHEHHsS WMITyJbca 3aMKHYTOM cucTeMsl. MMmynbe
He3aMKHYTOU cuctembl. LleHTp macc. Teopema o IBUKEHUH
meHTpa wmacc. Teopema Kenmra. 3akoH coxpaHEHUS
MOMEHTa UMITyJIbca. COOCTBEHHBIN MEXaHUYCCKUH MOMEHT
cucTteMbl. MOMEHT HMITy/lbca HE3aMKHYTOH CHCTEMBI.
3akonbl Kemnepa. 3akoH BCEeMHUPHOIO  TATOTEHUA.
AOCOMIOTHO HEYNpyruil ypaap, NOTEpH MEXaHHYECKOU
SHEpruM, IOHATHE BHYTPEHHEH SHepruu. AOGCOIIOTHO

YUpyrui yiap.

MonekynsspHOKHHETUYECKAS]
TeOopUs UIECATBHOIO ras3a

OCHOBHBIE NapaMeTpbl COCTOSIHUS TEPMOIMHAMUYECKON
cucreMmbl. Temneparypa, TemneparypHas mkana. [Tonstue
uaeansHoro raza ONbITHBIE Ta30Bble 3aKOHBI: ABOrajipo,
Boiins — Mapuorra, T'eitJltoccaka. YpaBHEeHUE COCTOSHUS
uaeanpHoro raza MengeneeBa — Knameiipona OcHOBHOe
ypaBHEHHE MOJIEKYJISIPHO-KMHETHY €CKON TEOpUH
uaeanbHoro raza. CpemHsisi KUHETHYECKas SHEPrus
MOJIEKYI ra3a u temneparypa. 3akon Jlanerona. Ckopoctu
ra3oBbIX Monekyll. Pacnpenenenue Makcseina. ['a3 B mone
Tskectd. bapomerpuueckas Qopmyna. Pacmipenenenue
Bonpumana. CpenHee 4MCIIO CTONKHOBEHHMH M CpEIHSS
JUTMHAa CBOOOMHOTO Tpobera MONEeKyn B Tase. Bakyym.
SlBnennst mepeHoca B rasax. Juddysus razos.
TentonpoBoHOCTh. BHYTpeHHEE TpeHue.

OCHOBBI TECPMOAVMHAMUKN

[lepBoe Hauyano TtepMoauHaMuKkd. Pabora u TemJjora.
TemoemkocTs raza. Yucno creneneil cBOOOAbI MOJIEKYJIBI.
ITporneccr! u 1ukb! ¢ razamu. [k Kapao. O6patumeie u
HeoOpaTuMBIe poliecchl. Bropoe Hauaio TepMOArHAMHKH.
OHTpOIHSL.

DNEeKTPUYECKOE OJIE B
BAaKyyMe

3aKOH B3aUMOJEHCTBUS JJIEKTPUYECKHX 3apsalOB.
[lonsitue 06 anexkTpuyeckoM mnoje. HanpsikeHHOCTh
anektpuueckoro nois. Teopema I'aycca. PaGora B
NIEKTPOCTATUYECKOM I10JIe. Pa3HOCTh IOTEHLIMANIOB.
Pa3HOCTb mMOTEHIMAJIOB W HANpPSHKEHHOCTb I1OJIA.
OKBUIIOTEHIMAJIBHBIE TOBEPXHOCTH.

9HeKTpI/I‘IeCKOC II0JIC B
JUDJICKTPHUKCE.

[Monsipuzanmst ~ AMAIEKTpUKOB.  HampsikeHHOCTb
UIEKTPUYECKOr0  MOJS  BHYTPU  JUIJIEKTPHUKA.
DJEeKTpUUECKOe  CMEIIeHHe B JMAJIEKTPHKE.
HpeJ'IOMJ'IeHI/IC JIMHUH CMCUICHUA W HaAIPSAKCHHOCTH
110Jis1. CEerHeTORIEKTPUKH.

10

IIpoBonHuUK B
3IEKTPOCTATUYECKOM
mnone

PaBHOBecue 3apsi0B Ha MPOBOJHUKE. [I[pOBOJIHMK BO
BHEIIIHEM DJIEKTPUYECKOM TMOJe. DIEKTPOEMKOCTb,
KOH/IEH CaTOPHI. Coennnenune KOHJICHCATOPOB.
OHeprus 3IEKTPAUUECKOro MOs.

11

ITocTostHHBIN
3IEKTPUY ECKAMN

OnekTpoABMKyIIas cuia. 3akoH Oma, COMpOTUBIIEHUE
MIPOBOJIHUKOB. 3axoH Jxoyns - Jlenna.
Pa3BeTBneHHbIE 1IETH.




®opma
Ne | HaumeHoBaHMe pa3jesa (TeMbl) Copnepsxanue pasjena (TeMbl) TEKyfllel“O
KOHTP0J1s1
1 2 3 4
TOK [IpaBuna Kupxroda.
MarnutHoe noJie B BzaumojeiicTBue TOKOB, MArHUTHAasT UWHIYKIIUA.
BAKyyMe JIvHuM MHAYKUMHA MarHuTHOTr O 1oJs. KoHTyp ¢ TokoM
12 B MarHUTHOM I10Ji€. MarHuTHOE MOJIe JBHXKYILErOCs T
3apsga. 3akoH buo — Casapa. Cuna Jlopenia.
[upKkyJsuus ¥ TOTOK BEKTOPAa MArHUTHOM MHIYKIUU.
MarsuTHOE€ 10J1€ B Hamaranuusanue cpen. HanpsskeHHOCTh MATHUTHOTO
BEIECTBE nonsg.  MarHuTHass ~ MHAYKOUMS B MarHeTHKE.
13 [Ipenomnenue JMHUA WHAYKIMU MArHUTHOTO ITOJIA. T
MarsuTHbIE CBOMCTBA BEIIECTB.
Jlmamarserusm u napamaraetusM. GeppoMarHeTusM.
DneKTpoMarHuTHAas SIBiieHHE DIEKTPOMAarHUTHOW WHIYKLUHMH, IPaBUIO
14 |MHAYKIAA Jlena. CaMOMHIYKUHUS, WHIYKTUBHOCTb. TOK Mpu T
3aMBIKAHUM M Pa3MbIKAHMM  LENH. ODHeprus
MAardUTHOI'O IOJIS.
OnexTpomMarHuTHoe nosie. | [lepemenHslid  2JIeKTpUYECKUH  TOK.  BuxpeBoe
15 YpaBHeHUs JJIEKTPUYECKOE oJIe. Tok CMEILECHHUS.
MakcBeinia DNeKTpOMarHuTHoe mojie. YpaBHeHuss Makcseiia B
WHTErpajbHOl U muddepeHnuanbaon hopme.
2.3.2 3aHATHS CEMHUHAPCKOI0 THIIA
Ne paznena Dopma
N | gmenmunimnen Temarnka NnpaKTHYeCKUX 3aHATHIA (CEMHHAPOB) TeKyuero
KOHTP0JIsl
1 2 3 4
1 2 Koopnunaruelii cnoco® 3amanus ABwkeHHs Touku. Ilyte,| Pemenue
TpPaeKTOpus, IepeMeleHHe, CKOPOCTb, YCKOPEHHE. 3anaq
EctectBennblii cnoco0 3amaHusi OBMKEHHS TOYKUM. CKOpPOCTh H
2. 2 YCKOPEHUE MPH ECTECTBEHHOM CITIOCO0€ 3a1aHusl IBHXKECHHUSL. Pife:ne
Paguyc KprBH3HBI TPACKTOPHH. o
" Pemenne
3. 2 Bpamenue TBepaoro tena BOKpYT HEMOABMKHOM OCH. saxay
4, 2 Konrponbnas pabota KP
Bropoit 3akon Hseiotona. Omnpegenenue cuil MO 3aJaHHBIM PewmeHie
S5. 3 YpaBHEHUSAM  JIBUXKCHUSL. Omnpenenenrie  KUHEMaTHYECKUX sanau
XapaKTePUCTUK JABUKEHUS 110 3aIJaHHBIM CHJIAM.
6. 3 WHTerpupoBanue ypaBHEHUI IBUKECHHS MAaTEpPUAIBHON TOUKH. PZI;;:I?e
7 4 OmnpezneneHue NWHAMUYECKUX XapaKTEPUCTHK IBIDKeHUsT | Pemenue
10 33JaHHBIM CHJIaM. 3aj1a4
8 5 YpaBHeHHsI IBUKEHUS MEXaHU4YeCcKoi cructeMbl. Onpenenenne cui v Pemenne
XapaKTEePUCTUK JABHKEHUS TEJl, BXOASIINX B CHCTEMY. 3a1a4
9 5 3aKoH COXpaHEHHs] MMITyJibca 3aMKHYTOH cucreMmbl. LleHTp macc) Pemenue
Teopema 0 IBMKEHUH LIEHTpa Macc. 3anaq
10. 5 3akoH COXPAaHCHH MeXaHH4YeCcKoH sHepruu. Teopema 00 n3mMeHenuy Perienue
KUHETHYECKOH SHEPTHH. 3amaq




11. 3,4,5 KontponbHas padora KP
OnbiTHBIE Ta30Bbie 3akoHbI: boins — Mapuorra, ['eif-Jlroccaka.
Pewenue
12. 9 YpaBHEHHE COCTOSIHUS UJIeaIbHOTO ra3a MeHnpaeneepa — sazau
Knaneiipona.
13. 6 OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHUYECKOH  Teopun Pemenune
Ne pasnena Dopma
Ne | gycnummns TemaTHnKa NPAKTHYECKUX 3aHATHI (CEMUHAPOB) TeKyIIero
KOHTP 0J151
1 2 3 4
ujeagbHOro ra3a. 3akoH JlansToHa. 3a7a4y
Ckopoctu ra3oBbix MoJiekyid. Pacnpenenenne Makcsemna. ['a3 B PemmcHne
14, 6 moyie TsDKecTH. bapomerpuueckas Qopmyna. Pacnpenenchue sana
Bonbpumana. 8
15 7 Pabora wu  Temora. Ileppoe  Hawamo  TepMOOMHAMHUKH. Perrenne
' TenoeMKOCTb. 3a1a4
16 7 OcHoBHbIE ra3oBbIe Tporecchl. ['azoBwie kbl [ukn Kapro. KI1/1| Penrenue
) 3aza4
17. 6,7 KonrponbHas pabota KP
18 8 3akon Kynona. HanpskeHHOCTS 3nekrpudeckoro nodst. [Ipunnun | Pemenue
) CYNEPIIO3ULINH 3aza4
Pewenue
19. 8 Pabora B anekrpocrarrueckom mose. [ToreHnuman. sazau
PasHoCT, TMOTEHIMANOB W HANPSHKEHHOCTH IMONA. BhramcieHue Pelleie
20. 8 NOTEHIIMANa W HANPSHKEHHOCTH B MPOCTEHIINX 3IEKTPUIECKUX “ana
q
TIOJISIX. a
21 9 10 DNEeKTPOEMKOCTbD, KOHJIEHCATOPHI. DHeprus Pemenue
' ’ 3apsKEHHOTO KOHZIEHCATOopa. 3aja4
Pemenue
22. 10 CoenuHeHre KOHICHCATOPOB.
3amaq
23 11 Oma nns ydactka mend. 3akoH OMma s 3aMKHYTOHM nenu. 3akoH Pemienue
) Jxoyns — Jlennia. Pabota, momraocTs 1t K11/ icTOYHMKOB TOKA. 3a7a4
Pemenne
24, 11 PazgerBnennsie nienu. [IpaBuna Kupxroda. sanau
25. 8,9,10,11 KonTponbHas padora KP
26 12 B3anmopeiicTBue TokoB, MaranTHast ”HAYKIML. 3akoH buo — CaBapa| Pemenue
) 3aja4
Pemenne
27. 12 Konryp ¢ Tokom B MarauTHOM Tonie. Cuina Jlopenna. sazau
. Pewenue
28. 12 [{upkynsus ¥ TOTOK BEKTOPa MarHUTHOW UHYKIIHH. sazau
29 13 Hanpsoxkennocts  MarautHoro mona.  Llupkynsius — Bektopa Pemenue
' HaNPsLKEHHOCTH MAarHUTHOT'O TTOJTSL. 3a/aq
. Pemenue
30. 14 SIBneHue IeKTPOMAarHUTHON MHAYKIMY, TpaBuio Jlexia. sanau
Pewenue
31 14 CaMOMHAYKIM S, MHIYKTUBHOCTh. DHEPTUSl MATHUTHOTO TTOJISL. saay
32. 12,13,14 KontposbHas padboTa KP
. Pewenue
33. 15 VYpasaenus Makcseuia B quddepenimansHoi Gopme. saas

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecredeHUs AJIs1 CAMOCTOAATEIHLHOH PadoThI
o0yuyaroumxcs Mo JMCUUIIHHE (MOAYJII0)




No Bux CPC [lepeueHb yueOHO-METOAUYECKOTO 06ecneq3HI/m JTUCILUIUIMHBI
10 BBITIOJTHEHUIO CaMOCTOSITEIIBHON PabOThI
1 N3yueHnnue MeToanyeckue YyKazaHHUsi 1O OpPraHu3allu CaMOCTOSITEJIbHOMN
TEOPETUYECKOT O paboTHl CTYIEHTOB, YTBEPKIEHHBIE Kaheapoil MaTEMaTHUECKOTO
Marepuana MoaenupoBaHus, mporokon Nel ot 30.08.2018
2 Pemenne 3anau Meroauueckne yka3zaHHs 1O OpraHM3alli CaMOCTOSATEIbHOM
paboTHI CTYAEHTOB, yTBEPKICHHBIE Ka(heapoil MaTeMaTHIeCKOro
MozenupoBanus, npotokoa Nel ot 30.08.2018

Y4eOHO-METONNYECKME MaTepHualbl Il CaMOCTOSITENbHOM paboThl OOydaromMXcs U3
Yycia HHBAJIN/OB U JIUI] C OTpaHUYEHHBIMH BO3MOXKHOCTAMU 3710poBbs (OB3) npenocraBnstorces
B (hopMax, aAanTHPOBAHHBIX K OIPAaHUYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMAIUH:

JUi U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B [Ie4YaTHOHN (hopMe YBEIUUYEHHBIM IIPUPTOM,

— B popMe IEKTPOHHOT'O JOKYMEHTA,

— B (hopme ayauodaiina,

— B mieyaTHOW (hopme Ha s3b1ke bpaiis.

JInst i ¢ HapyLIeHUsAMU CIIyXa:

— B meyaTHou (opme,

— B popMe JIEKTPOHHOI' O JOKYMEHTA.

Jl7is 111 ¢ HapyIIeHUsIMU OTIOPHO-ABUTAaTEIBHOIO anmapara;

— B mIeyaTHOH (opme,

— B (hopMe 3IIEKTPOHHOI 0 IOKYMEHTa, — B (hopme ayanodaiina.

JlaHHbIl TepeuyeHb MOXET OBbITh KOHKPETU3WPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
00yJarOIIIXCsl.

3. O0pa3oBare/ibHbIE TEXHOJIOT MU
B cootrBerctBuu ¢ TpeboBanusmMu OI'OC B mporpaMma JIuCHUIUIUHBI MIPETyCMAaTPUBACT
WCIOJIb30BaHUE B Y4EOHOM ITpOoIecce CIASAYIOIMX 00pa30BaTENbHBIC TEXHOJIOTHHU: YTEHUE JICKITUN
C HCIOJIb30BAHUEM MYJIbTUMEIUUHBIX TEXHOJOTHUI; METOJl MaJbIX I'PYIII, pa300p MPaKTUIECKUX
3aJ1a4d 1 KENCOB.
[Ipu oOydeHHH HCIIOIB3YIOTCS CIECAYIONIUE 00pa30BaTeIbHbIC TEXHOIOTHH:

— TexHonoruss KOMMYHHUKAaTHBHOIO OOy4YeHMS — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHUKATHBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBJseTCsl 6a30BOM, HEOOXOIUMON ISt
aJlanTaluy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHOH KOMMYHUKAIUH.

- TexHonoruss pa3zHoypoBHeBOro (auddepeHnupoBaHHOr0) o0yueHHs — MpeArnoaraer
OCYIIECTBJICHHE IO3HABATEIbHON JEATENbHOCTH CTYJIEHTOB C YYETOM HX HHAMBHUIYaJbHBIX
CIIOCOOHOCTEH, BO3MOXXHOCTEH M WHTEPECOB, IMOOIIPSAS WX PEaIM30BbIBATH CBOW TBOPYECKUU
noreHiuan. Co3gaHue W HUCIOJIb30BAHHME JHMAarHOCTUYECKUX TECTOB SIBJISETCS HEOThEMJIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAYIBHOTO OOy4YeHHsS — TMpeNycMaTpUBaeT JeJICHUE COASpKaHUs
JUCLMILTIHBI Ha IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYJIH ), MHTErpUpPOBaHHbIE B OOLIMIA KypcC.
- HudopmannonHo-kommyHnukainuonnsie texHomoruu (MKT) - pacmmpsior pamku
00pa30BaTENBHOrO IpoLEcca, MOBbIMAS €r0 MPAKTUYECKYK HAIpPaBJIEHHOCTb, CIOCOOCTBYIOT




WHTEHCU(UKAIIMK CaMOCTOSITEIbHON pPa0OThl y4alIMXCsi W TOBBIIICHUIO TO3HABATEIbHON
aktuBHOCTU. B pamkax UKT BeimensatoTcs 2 BU1a TEXHOJIOTHIA:

— TexHonorus HCHONB30BAHUS KOMIIBIOTEPHBIX IMpOrpaMM — Mo3BoisieT 3(ddekTuBHO
JIOTIOJIHUTH TpoIiecc 00y4YeHHUs S3bIKY Ha BCEX YPOBHSX.

— VMHTEepHEeT-TEeXHOIOruu - IIPEIOCTaBISIOT LIUPOKUE BO3MOXKHOCTH  JUIA
novcka uHdopmanuu, pa3paboTKU HayYHBIX MPOEKTOB, BEJIEHUS HAYYHBIX HCCIIEI0BaHNM.

- TexHonorus HHAUBUAYAJIU3alluu 06y‘-I CHHA - IIOMOracTt PCaJIM30BbIBATH
JMYHOCTHOOPH CHTHpOBaHHBIﬁ nmoaxon, YUUThIBasA WHAUBUAYAJIbHBIC 0COOEHHOCTH n
HOTpe6HOCTI/I ydqaniuxcs.

- IlpoekTHass  TEXHOJOTHUS — OpPHEHTHPOBaHA Ha MO/JICTTHPOBAHHE
COITMAJILHOT'O B3aMMOJICHCTBHSI YUAIIUXCS C I[EJIbI0 PEIICHHS 33]1a4K, KOTOpasi O peessieTCs
B paMKax mpohecCHOHATBHON TOATOTOBKH, BRIIEISS TY WM HHYIO IPEIMETHYIO 00J1aCTh.
— TexHosnoruss o0ydeHHs B COTPYJHHUYECTBE — PEATM3yeT MJCI0 B3aHMHOIO OOYYCHHS,
OCYHIECTBIISISI KaK WHAMBUAYAIbHYIO, TaK W KOJUIGKTUBHYIO OTBETCTBEHHOCTh 32 peEIlCHUE
y4eOHBIX 3a/1a4.

- HFpOBaﬂ TEXHOJIOTHUA — IO3BOJIACT PAa3BHMBATb HABBIKKM PACCMOTPCHUA Psla BO3MOXKHBIX
crroco0oB PEeUICHUA np06neM, AKTUBU3HPYSd MBIIIJIICHUC CTYACHTOB W pPACKpPbIBAsA JIMYHOCTHBIN
MOTCHI A KaXXA0I'0 y4Jalerocs.

— Texuonorus pa3BUTUS KPUTHUECKOI'O MBIIUICHHS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH IJMYHOCTH, CIIOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(OpMaluu, YMEHHUIO
oTOMpaTh HHMOOPMAIIHIO JJIsI PEIICHUS TTOCTABICHHOM 3a/1a4UH.

KomriekcHOe HCIonb30BaHUE B y4eOHOM TIpolecce BCEX BHIMICHa3BAaHHBIX TEXHOJIOTHUH
CTUMYJIUPYIOT JHMYHOCTHYIO, HMHTEJUIEKTYyaJbHYIO aKTUBHOCTb, Pa3BUBAIOT IO3HABAaTEJbHbIC
MPOIECChl, CHOCOOCTBYIOT (OPMUPOBAHMIO KOMIIETEHLIMH, KOTOPHIMH JOJDKEH 001a1aTh
Oyaymuii crienuaIncT.

OcCHOBHBIE BH/IbI MHTEPAKTHUBHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH BKIIIOYAIOT B CEOS:

— pabota B MaJbIX TpymIax (KOMaHJe) - COBMECTHASI IEATEIbHOCTh CTYAEHTOB B TPYIIIIE IO
PYKOBOZCTBOM JI/Iepa, HAlIpaBJIeHHAs Ha peleHne o01ei 3aqaun myTéM TBOPUECKOTO CIOKEHUS
pe3yibTaTOB HWHIWBHAYyaldbHOM pAaOOThl WIEHOB KOMAaHJIbl C JCJICHHEM MOJHOMOYHMA U
OTBETCTBEHHOCTH;

— MpPOEKTHasi TEXHOJIOTUS - UHAMBHUAyaJIbHAS WA KOJUIEKTHBHAS J1€ATeIbHOCTh MO 0TOOpY,
pacrpeneneHuIo U CUCTeMaTH3alluy MaTepraa o ONPENEIEHHON TeMe, B pe3yibTaTe KOTOPOH
COCTaBJISIETCSI IPOEKT;

— aHaJu3 KOHKPETHBIX CUTyallMH - aHAIU3 peasbHbIX MPOOJIEMHBIX CUTyallMi, MMEBLIMX
MECTO B COOTBETCTBYIOLIEH 001acTH MpoQecCHOHATbHONW J1eATENbHOCTH, U MOMCK BapUaHTOB
Jy4YLIMX PEUICHUH;

— pa3BUTHE KPUTUUECKOTO MBIIIJIEHUS — 00pa3oBaTesbHAasl AEATENbHOCTb, HAIIpaBJICHHAs Ha
pa3BUTHE Y CTYJEHTOB Pa3yMHOTr0, pe(IeKCUBHOTO MBILUIEHUS, CIIOCOOHOTIO BBIIBUHYTh HOBBIE
UJEU U YBHUJIETh HOBBIE BO3MOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3aJad M CUTyallMd IIUPOKO HCIOJB3YyeTCs Kak
IpenojaBareieM, Tak U CTyAEHTaMU BO BpeMs JIEKIMH, Ja00paTOpHBIX 3aHATUN M aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENIbHOW pPabOThl. DTO OOYCIOBJIEHO TEM, YTO MPH HUCCIEJOBAHUM U
peIIeHNH Ka)KJJ0 KOHKPETHOM 3a/1auil UMeeTcs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa300pa 1 OLIEHKH LIEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYalUi.



u 6 KOJINYECTBO
CIIOJIb3YEMbI€ HHTCPAKTHBHBIC O a30BaTeCJIbHbIC
Cemectp | Bua 3ansitus Y p p HHTEePAKTHBHBIX
TEXHOJIOTHHU
4acos
[IpakTueckue 3aHATUSA B
3,4 I13 peXuMax B3aUMOJICHCTBUSI «IIPENO1aBaTelb 26
— CTYIEHT» U «CTYJICHT — CTYICHT»
HUroro 26

IHpumeyanue: JI — nexyuu, 13 — npakmuueckue sausmusi/cemunapul, JIP — nabopamopusie 3anamus, CPC —
camocmosmenvhas paboma cmyoeHma

Tembl, 3a1aHUS U BOIPOCHI JUISI CAaMOCTOSITEIIBHON paboThl TpuU3BaHBI cHOpPMUPOBATH
HaBBIKM TIOMCKa HMH(OpMAIMK, YMEHHUS CaMOCTOSTEIbHO PACHIUPATh WU YriayOJIsiTh 3HAHWA,
MOJTyYEHHBIE B XO€ JICKIIMOHHBIX U TTPAKTHY €CKUX 3AHSTHIH.

[Toaxon pa3bopa KOHKPETHBIX CUTYallMi IIMPOKO UCTIONB3YETCs KaK IMPenogaBaTeneM, Tak
U CTYJICHTAMH NIPH MPOBEICHUN aHAIM3a PE3yIbTaTOB CAMOCTOSTEIbHON paboTHI.

Juis Il ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI MPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTAIlMH C MCIOJIH30BAHUEM 3JICKTPOHH O MOYTHI.

JJis M1 ¢ HapyIICHUSIMU 3pEHHUS:

— B IIe4aTHOM (hopMe YBEIIMYEHHBIM IpUdTOM,

— B (hopMe 3JIEKTPOHHOIO JOKYMEHTA.

J1Jist JIU11 ¢ HApYIICHUSIMU ClyXa:

— B mIeyaTHOU (hopme,

— B (hopMe 2IeKTPOHHOT'O JOKYMEHTA.

JLJist a1 ¢ HapyIIeHUsSIMU OTTOPHO-IBUTATEIILHOTO ariapaTa:

— B mieyaTHOH (opme,

— B (popMe PIEKTPOHHOI' O JOKYMEHTA.

Jis nmui ¢ orpaHMYEeHHBIMH BO3MOXKHOCTSIMH 370POBbsSI TIPEIyCMOTPEHA OpTraHH3aIlHs
KOHCYJIbTAIIMi C MCIOJIh30BAHUEM 3JICKTPOHHOM MOYTHI.

JlaHHBI TIepeYeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'EHTA
00y4JaroIMXcsl.

4. OHeHO‘IHBIe N METOAUYECCKUE MaTECpUAJIbI

4.1 OneHo4HbIe cpeacrea AJIdA TERKYLIEIo KOHTPOJIA ycnneBaemMoCTu
u l'lpOMC)KyTO‘lHOﬁ arreCcranmuu

OneHouyHble CpeacTBa MpPEAHA3HAYEeHBbl I KOHTPOJII U OLEHKH 00pa30BaTEeNbHBIX
JOCTHXKEHUH O0ydYaroluxcsi, OCBOMBIIMX MpOrpaMMy Yy4eOHOW JAHCIUIUIMHBI «Ha3BaHHE
JUCLUILITUHBDY .

OneHoYHbIE CPE/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl JUIsl IPOBEACHUS TeKYyIllero
KOHTPOJIsl B (hopMe TECTOBBIX 3aJaHMW, KOHTPOJBHBIX padOT, MHIUBUAYAIbHBIX 33JaHUN U
NPOME:KYTOUYHOH aTTecTaluM B (hopMe BOIPOCOB U 3a7a4 K IK3aMEHY.

OrneHOYHbBIE CpeICTBA ISl MHBAJIM/IOB U JIUL C OTpaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbS

BBIOMPAIOTCS C YYETOM UX MHIUBHUAYATbHBIX TCUXO(PU3MUECKIX 0COOEHHOCTEH.




— HpI/I HGO6XOI[I/IMOCTI/I HWHBAJIN1aM u JIMIamM C OFpaHI/I‘-IeHHBIMI/I
BO3MOXHOCTAMHU 3J0POBbsA MNPCAOCTABIIACTCA AOIOJHHUTCIBHOC BpEMA AJIA IIOATOTOBKHU
OTBETA Ha PK3aMEHE;

- Opd MPOBEJECHUU MPOLIENYpbl OLEHUBAHUS pE3yJIbTaTOB OOy4YeHHS
HHBAJIXAOB W JIMI C OI'PaHUYCHHBIMH BO3MOXXHOCTAMU 3A0POBbA IIPCAYCMATPHUBACTCA
HCITOJIB30BAHUEC TCXHUYCCKUX CpeI[CTB, H606XOI[I/IMI)IX UM B CBS3H C UX I/IHI[I/IBI/II[yaJ'II)HI)IMI/I
0COOCHHOCTSIMHY;

— Ipu HGOGXO,Z[I/IMOCTI/I JUJISL 06yqa10mnxc;1 C OIrpaHU4YCHHBIMH BO3MOXKHOCTAMHA
3A0POBbA U MHBAJIMAOB MMPOLCAYpa OLICHUBAHUS PE3YJIbTATOB O6yquI/I$I IO JUCHUITIINHEC
MOKET NPOBOJUTHCA B HECCKOJIBKO 3TAIIOB.

[Iponienypa olieHMBaHUSI PE3yJIbTATOB OOYUEHHUS WHBAJIHMIOB W JIMIl C OrpaHUY CHHBIMH

BO3MOXKHOCTSIMH 37I0POBbsSI 110 JMCHHIUTMHE (MOAYJIIO) MPEIyCMaTPUBAECT MPENOCTABICHUE
uHpopMaruu B Qopmax, aJanTHPOBAHHBIX K OrPAHUYCHHUSM WX 3I0POBbSI M BOCHPHUSTHS
uHpopmarmu:

Jlis U1 ¢ HapyIIeHUsIMU 3pEHHUST:

— B II€4aTHOM (opMe yBEIMYEHHBIM HIpUPTOM,

JIOKyMEHTA.
J1Jist JIU1] ¢ HAapYIISHUSIMU ClyXa:
— B IeyaTHou (opme,

— B ()OpMeE NIEKTPOHHOI' O JOKYMEHTA.

JL1st i ¢ HapyIeHUsIMU OIIOPHO-ABUTATEIBHOIO aIllapaTa:

— B rie4aTHOU (opme,

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

— B (hopme 3JIEKTPOHHOrO

JlaHHBIN TepedeHb MOXET ObITh KOHKPETH3WPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa
00yJarOIIIXCsl.

CTpyKTypa OLIEHOUYHBIX CPEACTB JJIf TeKylIeil U MPOMeKYTOYHOH aTTecTalun

N KonTponupyemsie pa3aens (TeMbl) KoMIieTeHIIMY HarMeHOoBaHMe OLIEHOYHOTO CPEeCTBa
- AUCHUILIMHBI Texymmii IIpomexyTounas
KOHTPOJIb aTTeCTaLHs
1 Kiraccuueckasi MeXxaHHKa KaK TEOPHUS IBUKCHUS] OITK-1 VO 2B1 (1)
MaKpOCKOIUYECKUX TeJl
2 Kunemarnka MaTepuasbHOH TOUKH, OIK-1.3 [LIP, KP DB1 (2-10)
MEXaHUYECKON CUCTEMBI U TBEPIOTO Tela
3| lunamMuka MaTepuaIbHON TOYKH OIIK-1,3 1P OB1 (11-18)
4 OcHoBHBIE JIMHAMHYECKHUE XapaKTEPUCTHKH OIK-1.3 1P DB1 (19-23)
MaTepUaIbHOH TOYKH.
5| lnHaMuKa cuCTEMbI MaTepHabHBIX TOUEK OIIK-1,3 1JIP, KP DB1 (24-31)
6 MonekysIpHO-KHHETHYeCKast TeOPUA iy 1 3 1P 9B2 (1-12)
UJICasIbHOrO rasa
7| OCHOBBI TEPMOJTMHAMUKH OIlK-1,3 I[P, KP DB2 (13-23)
8| DrexTpryeckoe mojie B BaKyyme OIlK-1,3 I[P 9B3 (1-3)
9| DnekTpUUecKoe MoJIe B TUAIICKTPUKE. (ZDHK_I’ TIK- YO 9B3 (4-5)
10| [TpoBOHUK B AJIEKTPOCTATHIECKOM TT0JIE OIIK-1 IJ]P OB3 (6-8)
11| TTocTOSHHBIN 3JEKTPUUSCKHUI TOK 1(_)[11_([_1;_1'3’ 1P OB3 (9-13)
12| MarauTHOE TI0JIe B BaKyyMe OIIK-1,3 1P OB3 (14-18)




13| MarauTHoe 1oJjie B BEIIIECTBE ?HK‘I’ K- YO 2B3 (19)

14| DnekTpoMarHuTHas WHITyKIUS ?HK‘I’ TIK- 1P OB3 (20)

15 DNeKTPOMarHuTHOE ToJe. Y paBHEHUS OIlIK-1, IIK- T 9B3 (21-24)
Makcseia 2

Coxkpamienusi: YO — ycTHbI onpoc, [1/[P — npoBepKa caMOCTOSTEIbHOW HeayTuTOPHON paboTHI,
KP — xonrponbsHas pabota, KJI — komiokBuym, 1 — tect, OB — 9K3aMEeHallMOHHBIE BOMPOCHI.

HOR333Te.]'[l/l, KPUTEPHUH U LHIKAJIAa OHEHKHA C(l)OpMHpOBaHHbIX KOMIIeTeH it

CooTBeTcTBHE IHoporoBoMy YPOBHIO OCBOCHU KOMITETEHIIUM IJIaHUPYCMBIM

pe3yJibTaTaM OOyYeHHs U KPUTEPUSIM UX OllCHUBAHUS (OI[CHKA: YI0BJIETBOPUTEIbHO
/3a4TEHo):

OIIK-1 CnocobeH npuMeHsATh (GyHAaMEHTAJbHbIE 3HAHMS, MOJY4eHHbIe B 00J1aCTH
MaTeMaTH4eCKUX M (MJIH) eCTeCTBEHHbIX HAayK, M HCHO0Jb30BaThb HX B
npogdeccCHOHAIBHOI AeSITeJIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH npuMeHATh (yHAaMEHTaJIbHbIE
3HAHUS, TOJMYyYCHHBIE B 001aCTH (PU3UYECKUX HAYK, W HCIOIB30BaTh HX TPHU
aHaJM3e MPEIMETHON 00JIaCTH

Ymerhb NOIIK-1.4 (06.016 A/30.6 V.1) Ucnons30BaTh CyHIECTBYIONINE TUIIOBBIE PEIICHUS
Y A0JIOHBI TPU PEIIeHUU PU3UIECKUX 3a/1a4

Baagerr  HOIIK-1.8 (40.001 A/02.5 p.2 Tn.) destensHOCTh, HapaBleHHAs HA PEIICHHE
3a/ja4 aHAJMTUYECKOT0 XapaKTepa, MPeInoarariX BEIOOp ClTOCOO0B pElIeHHS
3aja4, C MCIOJb30BAaHUEM (YHIAMEHTAIbHBIX 3HAHUH, MOTYYEHHBIX B 00JACTH
¢u3nYecKnx HayK

OIIK-3 Cnoco0eH npuMeHATh M MOAM(PUIHPOBATHL MATEeMATHYECKHE MOJEIH JIsl
peuieHus 32124 B 00,1aCTH NMPOoPeccCuoOHATIBLHOM 1eATeIbHOCTH
3HaTh NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3ama4u MPOBOJUMBIX HCCIICIOBAHUN U

pa3paboOTOK, METOAbl MAaTEeMAaTUYeCKOTO MOJCIMpPOBAHUS UL  pEIICHUs
¢busznueckux 3anauy

YMmerh HOIIK-3.5 (06.016 A/30.6 Y.l) Ananu3upoBaTh BXOJHBIE NaHHBIE, CIIOCOOEH
MPUMEHSTH MATEMATUYECKUE MOJIEIH TS pelieHus] (GPU3NIECKUX 3a]1a4

Baagerr  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tnx.) lesTensHOCTb, HAallpaBJIeHHAs HA pPeIlIeHHE
3a/a4 aHAJMTUYECKOT0 XapaKTepa, MPEeAnoIaraloux BEIOOp ClIoco00B pelieHus
(GU3NYECKUX 33a]1a4 Ha OCHOBE METOJ 0B MaTEMaTHICCKOT'0 MOICITUPOBAHUS

MK-2 Cnoco0eH AaKTMBHO Y4acTBOBATh B MCCJAEIOBAHUM HOBBIX MATeMAaTHYeCKHX
MojieJieli B eCTeCTBEHHBIX HAYKaX
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) [IpenmerHast 067aCTh M METOBI MATEMATHIECKOTO

MOJICIIMpOBaHUs B (pu3nke
NIIK-2.2 (40.001 A/02.5 3n.1) Ilenmu u 3amauyud NPOBOAMMBIX HMCCICIOBAHHA W
pa3paboTok B pu3uke

Ymerhb NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHbBIE JaHHbBIE TIPU TPOBEICHUU
MCCIICIOBAHUM MaTEeMaTHUYCCKUX MOJICIICH B PU3HKE



Baagers  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHUA U H3MEPEHUH,
COCTaBJICHHE WX ONHCAHUW TMPU TMPOBEICHUU HCCICTOBAHUN MaTEMaTHUYECKUX
Mojenel B pusuke
NIIK-2.11 (40.001 A/02.5 p.2 Tn.) JesTensHOCTh, HaNpaBieHHAs HA pEIICHUE
3a/1ad aHAJMTHYECKOr0 XapakTepa, MPearnoiaralolmX BEIOOp CIIOCOO0B pemeHus
3a/1a4

CoorBerctBue 0A30BOMY _VPOBHK)  OCBOGHHS  KOMIIETEHIIUH IJIAHUPY EMbIM

pe3ysbTaTaM 00yUEHHs U KPUTEPUSIM UX OlleHUBaHU (OI[CHKA: XOPOIIIO /324 TEHO):

OIIK-1 Cnoco6eH nmpuMeHsITh (pyHAaMEeHTAIbHbIE 3HAHUS, NMOJYy4YeHHbIe B 00JIaCTH
MaTeMaTH4YeCKMX H (MJIM) eCcTeCTBEHHBIX HAyK, M HCHO0Jb30BaThb HX B
Npo(ecCHOHAIBLHOM 1eATEeJIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH npuUMEHATh (yHAaMEHTaJbHbIE
3HAHUS, MOJY4YEHHbIE B 00JacTH (PU3MYECKMX HAayK, M HMCIOJIB30BaTh UX IIPH
aHaJIM3e MpeIMEeTHON 00IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTe4eCTBEHHBI U MEXIYHAPOJHBIH OIBIT B
obnactu (QU3MYECKUX HAyK, M MCIOJb30BaTh HX B MpodeccuoHaIbHOMN
NesTeIbHOCTU

Ymerhb NOIIK-1.4 (06.016 A/30.6 V.1) Ucnonp30BaTh CyUIECTBYIONINE TUIIOBBIE PEIICHUS
U 11a0JIOHBI TPU pelIeHUuU PU3NUECKUX 3a/1a4

Baagerr  HOIIK-1.8 (40.001 A/02.5 p.2 Tn.) destensHOCTh, HalpaBleHHAs HA PEIICHHE
3aJa4 aHAJUTUYECKOTO XapakTepa, MPEeArnoJiararliuX BBIOOP U MHOrooOpasme
aKTyaJIbHBIX CIOCOOOB pElLIeHMs 3ajiad, ¢ MCIOJIb30BaHHUEM (PyHAaMEHTaJIbHBIX
3HAHUM, MOITYYEHHBIX B 00JIaCTH (PU3UUECKUX HAYK

OIIK-3 Cnoco0eH npuMeHATh M MOAUPUUIUPOBATHL MaTeMATHYeCKHe MOJeJaH IJIs
peuleHus 32124 B 00J1aCTH NPO(PecCHOHATILHOM 1eATeIbHOCTH
3uarb NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3ama4ul MPOBOAUMBIX HCCIICAOBAHUN U

pa3paboTOK, METOIbI MATEMATHY€CKOT'0 MOJICTUPOBAHUS JIJISI PEIICHUS
dusznuecknx 3aaauy
NOIIK-3.3 (40.001 A/02.5 3n.2) OTeyecTBEHHBIH U MEXAYHApOIHBIA ONBIT B
COOTBETCTBYIOIIEH  O0JaCTH  HMCCIENOBAaHMWA, METOABl  MaTEeMaTH4YeCKOro
MOJIETTHPOBAHHUS JIJIS pelIeHUs (PU3MUECKIX 3aa9

YMmerh HOIIK-3.5 (06.016 A/30.6 Y.l) Ananu3upoBaTh BXOJHBIE NaHHBIE, CIIOCOOEH
MPUMEHSTH MATEMATUYECKUE MOJIEIH TSI pelieHus] (GU3NIECKUX 3a]1a4

Baagers  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tnx.) lesTenbHOCTb, HAallpaBJIeHHAs HA pelleHHE
3aJa4 AHAJIUTUYECKOrO XapakTepa, MPeINoJiaraloliuXx BbIOOpP aKTyalbHBIX
crnoco0oB penieHus (U3NYECKUX 3a/ady Ha OCHOBE METO/0B MaTEeMaTHUYECKOr O
MOJICITUPOBAHUS

MK-2 Cnoco0eH aKTUBHO Y4ACTBOBATH B MCCJIE0BAHUN HOBBIX MATEeMATHYECKUX
Mojiesieli B ecTeCTBEHHBIX HayKaxX

3HaTh NIIK-2.1 (06.016 A/30.6 3u.3) [IpenmerHast 067aCTh M METOBI MATEMATHIECKOTO
MOJIeNTMpOBaHus B (pu3uke
NIIK-2.2 (40.001 A/02.5 3n.1) Lemu wm 3ajauyu MpPOBOAMMBIX HCCICAOBAHUN H
pa3paboTok B usmke
NIIK-2.3 (40.001 A/02.5 3n.2) OTedecTBEHHbBI M MEXKIyHApOIHBIM ONBIT B
MCCIIEIOBAHUH MaTEeMaTHUYECKIX MOJIENEH B PU3nKe

UIIK-2.4 (40.001 A/02.5 3u.4) MeToasl TPOBEICHHUS OSKCICPHUMEHTOB U
HaOmoeHnit, o00o0OmeHnss u 00paboOTKM WHPOpPMALMKU B HUCCIEIOBAHUH
MaTeMaTHYECKUX Mojeleil B pusnke



Ymerhb NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOAHbBIE JaHHbBIE TIPU MPOBEICHUU
MCCJICIOBAHUIM MaTEMAaTHYCCKUX MOJIelieH B GU3HKe

Baagerr  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMOAESHUNH W H3MEpPEHUH,
COCTaBJICHHE WX OMNHCaHWK U (OPMYyIHMpPOBKA BHIBOJOB MPH MPOBEACHUU
MCCJIEZIOBAHUN MaTEMaTHUECKUX MOJiesIel B pU3UKe
NIIK-2.11 (40.001 A/02.5 [Op.2 Tn.) JedarenpbHOCTh, HalpaBJICHHAsT HA pEIIeHUE
3a/a4 aHAJTMUTUYECKOTO XapakTepa, MPEAroJiararollidX BBIOOp M MHOroooOpasue
aKTyallbHBIX CIIOCOOOB peIIeHUs 3a/1a4

CooTBeTcTBHE IMPOABUHYTOMY VPOBHIO OCBOCHUA KOMHeTeHHI/Iﬁ IJIAaHUPYCMBIM

pe3yJbTaTaM O0YYCHUS U KPUTEPHUSIM UX OLICHUBAHUS (OI[CHKA: OTJIMYHO /3a4TEHO):

OIIK-1 CnocobeH npuMeHATh QpyHAAMEHTAJIbHBbIC 3HAHMS, NOJY4ECHHbIe B 00J1aCTH
MaTeMaTH4YeCKMX H (MJIM) eCTeCTBEHHBbIX HAyK, M HCHO0Jb30BAaTh HX B
npog¢eccuoOHAIbHOM AeSITeJIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH npuMeHATh (yHAaMEHTaJIbHbIE
3HaHUS, MOJYy4YeHHble B 00JacTH (U3UYECKUX HayK, M HCIOJIb30BaTh MX IpPHU
aHaJM3e MPEeIMETHON 00J1aCTH
NOIIK-1.2 (40.001 A/02.5 3u.2) OTeuecTBEHHBIH M MEXIYHapOAHbBIN OMBIT B
obmactn (QU3MYECKUX HAyK, M MCHOJb30BaTh HUX B MNPO(ecCHOHATbHON
JeATeIbHOCTU

YMeTh NOIIK-1.4 (06.016 A/30.6 ¥Y.1) Ucnonb30BaTh CYIIECTBYIOIINE TUIIOBBIC PEIICHHS
U a0JI0HBI IPU PeIIeHUH (PU3NIECKUX 3a1a4

Baagerr  MOIIK-1.8 (40.001 A/02.5 Op.2 Tn.) [desrensHocTh, HaNpaBieHHas HAa pelleHHe
3a]]ad aHAJTMTUYECKOTO XapaKTepa, MPEIoaralolix BHIOOP W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIICHUs 3ajad, C MCIOJb30BaHHEM (DyHIaMEHTaJbHBIX
3HAHUH, OITY4YEHHBIX B 00J1aCTH (PU3UUECKUX HAYK

OIIK-3 CnocobeH nmpuMeHATh U MOAM(PUUMPOBATHL MaTeMAaTH4YeCKHe MOJeJH s
pelieHus 32124 B 00.1aCTH NPOo(ecCHOHAIBLHOM 1eATeIbHOCTH
3narhb NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3ama4u IPOBOAUMEBIX HCCIICAOBAHUHN U

pa3pa60T0K, MCTOAbI MATCMATUYICCKOTI'O MOACIIMPOBAHUA OJI PCIICHUA

buznuecKkux 3amaqy
NOIIK-3.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH M MEXIYHAapOAHbBIN OIBIT B
COOTBETCTBYIOLIEH  00JIaCTM  HMCCIIEIOBAHUN, METOJbl  MaTeMaTUYeCKOro
MOJIETTUPOBAHUS JJIs pelieHns (PU3nUecKux 3aaau

Ymerth NOIIK-3.5 (06.016 A/30.6 V.1) Ananu3upoBaTh BXOJHBIE JaHHBIE, CIIOCOOEH
MPUMEHSTh U MOAU(UIIUPOBATH MATEMATUYECKUE MOJIENH ISl PEIICHUS
busnyecknx 3anaq

Baagerr  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tna.) JesTensHOCTb, HallpaBJI€HHAs HA PEIICHHE
3a/a4 aHAJUTUYECKOTO XapakTepa, MPEeAroJiararoliuX BBIOOP U MHOroo0Opasue
aKTyallbHBIX CHOCOOOB perieHus (U3NYECKUX 3a7ad Ha OCHOBE METOOB
MaTEeMaTUYECKOr0 MOECINPOBAHUS

IIK-2 Cnoco0eH aKTHBHO YYaCTBOBATH B HCCJIEJOBAHUN HOBBLIX MATeMATHYEeCKHX
MoO/eJiell B eCTeCTBEHHbIX HAYKaX



3HaTh UIIK-2.1 (06.016 A/30.6 3u.3) IIpeameTHast 061aCTh U METOJBI MATEMATUYECKOT O
MOJICITMpOBaHus B (pu3nke
NIIK-2.2 (40.001 A/02.5 3n.1) Llenmn u 3agauu MPOBOJUMBIX HCCICIOBAHUNA M
pa3paboTok B pu3uke
NIIK-2.3 (40.001 A/02.5 3H.2) OteuecTBEHHBII U MEXAyHapOAHBIH ONBIT B
MCCIIEZIOBAHUN MAaTEMAaTHUYECKUX MOJIeNIel B (GU3UKe

UIIK-2.4 (40.001 A/02.5 3u.4) Meroasl mNpoBeNeHUS OKCHEPUMEHTOB H
HaOmoieHni, 0000meHust 1 00paboTku MHGPOpPMAIMK B HCCIEIOBAaHUU HOBBIX
MaTeMaTUYeCKUX Mojelel B hu3nke

YMmerb NIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOAHbIE TaHHBIC TIPU MTPOBEACHUN
MCCIICZIOBAHUN MAaTEMAaTHUECKUX MOJIeNIeH B U3UKe

Baagerr UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMOACHUNW W HM3MEPECHHH,
COCTaBJICHME MX ONUCAHUH U (OpPMYJIHMpPOBKA BBIBOJAOB IPU IPOBEICHUU
MCCJIEIOBAaHUM MaTEeMaTHUYECKIX MOJIENeH B PU3nKe
NIIK-2.11 (40.001 A/02.5 [p.2 Tn.) JdedarenbHocTh, HalpaBJIeHHAsl HA peLIEHUE
3ajjad aHAJIUTHYECKOI'0 XapakTepa, MPEeANoJaralolx BbIOOp M MHOroooOpasue
aKTyaJbHBIX CIIOCOOOB pelIeHHs 3ajad, pa3paboTKM HOBBIX MaTEMaTHYECKHX
Mojenel B pusuke

TunoBble KOHTPOJIbHBbIE 32JaHNS MJIH HHbIE MAaTePHAJIbl, He00X0AUMBbIeE IJISl OLEHKH
3HAHMIi, yMEeHNH, HABBIKOB M (WJIN) ONBITA JeSITeJIbHOCTH, XapaAKTePU3Y 0 LIUX
Tanbl OPMUPOBAHUS KOMIIETEHUHMIA B Mpolecce 0CBOeHHsI 00Pa30BaTe/IbLHOI NPOrpaMMbl

IIpumepHoe coaep:kanue KOHTPOJIbHBIX padoT

KonTtponphas Nel (kuHeMaTuKa TOUKU U TBEpAOro Tena) Bapuant
1.

1. Touka nBUKETCS BAOIb OCH X C YCKOPEHUEM, 3aBUCSIINM OT BpeMeH! W = -9 2t . OnpeaenuTs nyTh,
PO IEHHBIN TOYKOM 3a 3 ¢, eclii B HaYaJIbHBIII MOMEHT BPEMEHH €€ CKOPOCTh PaBHA Vo =3 M/C.

2. C Oaunu BeicoToit h=25 M ropu3oHTaIbHO OpOLIEH KaMeHb CO CKOPOCThIO Vo=15 m/c. Haiitu: 1) Ha
KaKOM PacCTOSHUU Sx OT OCHOBaHMS OAIIHM OH YIaAeT Ha 3€MIII0, 2) C KaKOi CKOPOCTBIO V OH yMajAeT Ha
3eMinto, 3) kakoi yron [ cocTaBUT TpaeKTopus KaMHS ¢ TOPU30HTOM B TOYKE €r0 MajEHHs Ha 3EMIIIO.
CorpoTuBieHNE BO3AyXa HE YUUTHIBATb.

3. Touka IBUKETCS 10 OKPY’KHOCTH CO CKOPOCThIo V=at, rae a = 0,5 m/c’. HaiiTu ee monHoe yckopenue
B MOMEHT, KorAa oHa npouaeT S = 0,1 IIMHBI OKPYXHOCTH TI0CJIEC HaYaa IBI>KESHHSL.

4. Koneco, Bpamasich paBHO3aMeIJICHHO, TPU TOPMO>KEHUH YMEHBIIIHIIO CBOIO CKOPOCTH BpallleHH 3a
1 muH ¢ 300 1o 180 06/mun. Haifti yrnoBoe yckopeHHe Kojieca U YUClio 000POTOB, CASIAHHBIX UM 3a 3TO
BpEMsL.

5. Touka coBepiiaeT BAHTOBOE JIBIKEHHE, BRIPAXKAEMOE ypaBHEHUAMH X=C0S4t, y=sin4t, z =2t mpuuém

3a eMHUILY [UTHHBI B3AT MeTp. Onpenenuts paauyc KpuBusHbl U Tpaekropuu.

Kontponbnas Ne2 (nnHaMuKka TOUKH U CUCTeMbl) BapuaHnt
1.

1. Hesecomplii 610K ykperuieH Ha KoHLe crona. ['upu 4 u B maccoir ma=0,5 kr, me=l kr
COCIIMHEHBI HUTBIO U TIEpeKHHYTHI Yepe3 010k. Koadduuument Tpenus rupu B o cron k= 0,1.



Haiitu: 1) yckopeHue, ¢ KOTOpPbIM IBHXKYTCS TUPH, 2) HAaTsSHKeHUE HUTH. TpeHueM B OJI0Ke mpeHeOpeyb.
2. Ha xakyro BeicoTy H W 3a kKakoe BpeMs t mogHuMeTcst Teno Maccold M, OpoIlleHHOe BEPTUKAIBHO
BBEPX CO CKOPOCTBIO Vo, €CJI COMPOTUBIICHHE BO3/IyXa MOXET OBITh BBIpaXkeHO (opmyiioit Kmv, rue v —
BEJIMYMHA CKOPOCTH TeJa?

3. Teno maccoit 3 Kr gBMKeTCs cOo ckopocThio 1 M/c, mon yriaom O k Hemy co ckopocThio 2 M/c
JIBHIKETCSI BTOPOE TeJI0 Maccoi 2 Kr. Tena Heynpyro cTalkuBaoTcs. EniHoe Teo mpoaomKaeT IBIKeHne
mon yriaom 0 = 300 nmo oTHOMmICHHIO K MEPBOHAYATEHOMY JIBUKEHUIO TIEpBOro Tena. HalTh BemUuHHY
CKOPOCTH €MHOTrOo Tena u yroa L.

4, Konbkobesxern Maccoii 70 KT, cTOS Ha KOHbKax Ha JIbAy, OpocaeT B TOPU30HTAIBHOM HallpPaBICHUH
KaMeHb Maccoi 3 KI co CKOpoCThIo 8 M/c. HaiiTu, Ha Kakoe pacCTOsIHUE OTKATUTCS IIPU 3TOM KOHBKOOEIKeTL,
€CJIM U3BECTHO, YTO KO3 (HUIMEHT TPEeHHs KOHBKOB 0 Jex paseH 0,02.

5. CranpHOl maprk Maccoit m=20 r, Opocuin BepTUKAIBLHO BHU3 € BBICOTBI N=1M 1 ckopocThio Vo=10
M/C Ha HeZIeOPMHUPOBAHHYIO PYKUHY ¢ KodduimeHToM xectkoctd K=1 H/cm. Haiitu ckopocTs 1mapuka
B MOMEHT MOJJIETa K MPYKHHE U BEJIMYMHY MaKCUMAaJIBHOHN e OpMaIiy TPy KUHBL.

Kontponenas Ne3 (MonekynspHas pu3uka U TEpMOJIUHAMUKA)

BapuantNel
1. B cocyae HaxomuTcsa cMech KHCIOpPOJla MacCOM m1=8 T M YIJIEKHCJIOro ra3a Maccoi m2=22 T npu
nasnenuu p=1,5 atm u Temnepatype 7=310 K. Haiftu mioTHOCTE 3TOl cMecH, cunTas ra3bl UJIealbHbIMH.
2. Haiitu miotHocts Bo3ayxa O Ha Beicore h=10 kM ot moBepxHOCTH 3emin. TemmepaTypa Bo3ryXxa
noctosiHHa 1 paBHa t=00C. JlaBnenue Bo3nyxa y nosepxunoctu 3emiu p=0,12 mlla.
3. ["a3000pa3HbIii BOIOPO., HAXOAMBIINIICS IPH HOPMAJIBHBIX YCIIOBUSX B 3aKPBITOM cOCYy i€ 00BEMOM
V=5 n, oxnagumm Ha O7=55 K. Haiitu npuparienre BHyTpeHHEN SHEPTHH Ta3a.

4, OpuH MONBL KUCJIOpOAa HaxonuBiierocs npu temmneparype to=170C, aquabatuvecku pacimpuin
TakK, 4TO €r0 JaBJIeHHe YMEHBIIMIOCH B n=8 pa3. HaiiTu Temneparypy rasa rnocjie paciipeHus..

5. WneanpHas TeruioBas MamiMHa coBepmiaeT 3a ofAuH muki pabory A=73,5 xJbx. Temmeparypa
narpesarens 71=373 K, xonogunsauka 72=273 K. Haiiti konmmdaectBo TerioTs! Q1, momydaeMoe MaliimHOW
3a OJIMH UKL

KonTtponpsnas Ne4 (DnekTpuuecTBO U MarHeTH3M)
Bapuant 1

1. Tpu ToueuHBIX 3apsiaa ABa MOJIOKUTEIBFHBIX OWH OTpULIaTeNbHbIA BemmuuHon 50 HKi HaxonsaTes B
BEpIIMHAX PABHOCTOPOHHEIO TPEYrojibHHKa €O CTOpoHOM 6 cm. Haiftm cumy, neiictByrolryio Ha
OTPULIATEIILHBIN 3apsi/i CO CTOPOHBI I10JI0KUTEIIbHBIX.

2. DJIEKTPOCTATUYECKOE IOJIE CO3JAeTCs ABYMSI OCCKOHEYHBIMH IMapajuICIbHBIMU  IIJIOCKOCTSIMHU,
PaBHOMEPHO 3apsKEHHBIMH C TTOBEPXHOCTHBIMH TLIOTHOCTAMH 3apsaa 0,3 u (- 0,7) MxKi/m2 Onpenemrs
HaNpsOKEHHOCTh IOl MEXKAY IIaCTMHAMM M BHE IUlacTMH. HaliTu pa3HOCTh NOTEHIMAIOB MEXKAY
[JIACTHHAMH, €CJTH PAaCCTOSHUE MEXIY HUMH 4 CM.

3. Konpencarop anexrpoémkoctbio 0.5 Mx® ObL1 3apsbkeH a0 HampspkeHust 350 B. R
|

[locne TOro kak ero COEIUHMIIM IIOCJIEIOBATEIbHO CO BTOPHIM KOHAEHCATOPOM,

3apsokeHHBIM 10 HampspkeHus 500 B, nampspkenme Ha Hem m3meHmiiock g0 400 B. & — R,

BBucauTh 31€KTpOEMKOCTh BTOPOI0 KOHAEHCATOPA.
4, HBa ucrounnka ¢ IJIC &1 =20 B &2 =10 B v BHyTpeHHUMHU CONPOTUBIICHUSMH T1 = &; -
1 Om, 2 = 0,5 OM coemuHEHbl Kak IOKa3aHO Ha pucyHke OmpenenuTrbs TOK Ha
conporuBiieHnH Rs, eciim R1 = Rs =2 Om, R2=20 Om, Rs3=1 Om, R4 =10 Om.

5. HaiiTu cunmy B3anMoaelcTBIS ABYX MapajuIebHBIX TPOBOIOB, 11O KOTOPHIM TeKYT TokM [1=1 A u Iz
=2 A, eciy paccTOsIHAE MEXAY HUMH | cM, a JUIMHA KaXKaoro nposoga 1 m.

6. BeckoneyHo AMMHHBIA TPOBOA 0Opa3yeT KpyroBod BUTOK pajauyca r = 10 cM, KacaTelbHBIA K
MIPOBOJY, 10 MPOBOAY UAET TOK crioi 3 A. HaiiTu Hanps>keHHOCTh MarHUTHOTO TIONS B LIEHTPE BUTKA.




IIpumepHBIii BApHAHT TecTa
no jekTpomarderusmy Tect Nel
1. Kak BBITTSIIMT KapTHHA
JIUHUA HAIPSKEHHOCTH
(crommHBIE JIFTHHH ) H
SKBHUITOTEHIMAIBHBIX
+Q
4
N
4 0
2 1
TTOBEPXHOCTEM (TyHKTUpPHBIE
JIUHUHN ) HETIOABUKHOTO

MTOJIOKUTEIBFHOT0 TOYEYHOTO 3apsiaa?
2. Kaxoe u3 (pm3n4ecKuX yTBEp KIESHHUH SBIIICTCS] HEMPABHIILHBIM ?
1. BekTOp HaNPSHKEHHOCTH BJIEKTPOCTATUIECKOTO MO B JIFOOOH TOUYKE HAIMPABIICH MO KacaTelNbHON K
CHUJIOBOM JTUHUH
2. B OJHOPOJHOM BJICKTPUYECKOM TI0JI€ CHIIOBBIC JIMHUY NapaJUICIbHbI IPYT IPYTY
3. TOTEHIMAN M HAPSHKEHHOCTh AIEKTPOCTATHYECKOTO MOJIS CBSI3aHBI MEXy COO0H
4. TOTEHIHAN - CHJIOBAs XapaKTEPUCTUKA AIICKTPOCTATHISCKOTO TTOJIS

3. Kak usmenurtcs OHEPrusa KOHACHCATOpA, €CJIM YABOUTDH 3apsd/ Ha Ka)K,I[OfI ILUIacTHHE?

1. yBemuuwutcs B 2 paza 2. HE UBMEHHUTCS
3. yBemmuutes B 8 pas 4. yemmuuTcs B 4 paza
4. 3apsapt +Q, —Q, +q pacnonokKeHbl B y3j1ax NPaBUIBHOTO TPEYTOJNbHUKA CO cTOpoHOW a. KakoBo
HanpaBJIeHUE CHIIBL, IEHCTBYIOIIEH Ha 3apsia +q? YKaXuTe HOMEP BEKTOpA.
5. OT KaKMX BEJIMYMH HE 3aBUCHUT COIPOTUBJICHUE ITPOBOIHUKA?
1. or marepmana 2. OT CHJIBI TOKA B IPOBOIHUKE
3. OT JUIMHBI 4. OT IJIOIIA/IN TTONEPEYHOr0 CCYCHU S
6. Kaxum 10mkHO OBITH CONTPOTUBIICHNE aMIIEPMETPa 110 CPABHEHUIO C COIPOTHBIICHUEM IIETIH, 110 KOTOPOi
UJIET SIEKTPUUECKHUIA TOK?
1. Mao 1o cpaBHEHHIO C COIPOTUBIIEHUEM y4acTKa
2. BEJIMKO MO CPAaBHEHHUIO C COMPOTHBICHUEM YJacTKa
3. PpaBHO CONMPOTHBICHUIO y4acTKa
4. conpoTUBIIEHUE aMIIEpMETpa HE CBS3aHO C COMPOTHBIIEHUEM y4acTKa LeIH
7. DnexTpoIBUXKyIIas cuja 3JeMeHTa pasHa 1,6 B, ero Buyrpennee conpotusienne - 0,5 Om. Cuna Toka
B 1enu - 2,4 A. Uemy paBeH TOK KOPOTKOT'O 3aMbIKaHHUS?
1. I1=0 2.1=32A 3.1=08A 4.1=12A
8. Tlo mpoBoxy HIeT TOK Kak ITOKa3aHo Ha pucyHKe. Kak HanpaBiieH BEKTOp MarHUTHOM MH/TYKIIUH B TOUKE
C.

1. BmpaBo; 2. BHU3, 3. BBEPX; D DC
4. BneBo; 5. k Ham; 6. or Hac.
9. Kak HampaBiieHa cuita Amriepa eicTBYIOIIAs Ha MPOBOAHUK N300paKeHHBIN HA PHCYHKE.



1. Bmpago; 2. BHU3, 3. BBepx; 4. BIEBO; 5. K HaMm; 6. or X=X X X
Hac. % % w Ix

10. Kak nHampaBneHa cwia JlopeHna [edcCTByromas Ha 3apsKCHHYIO dYacTHIy %X X X & X
M300paKEHHYIO Ha PUCYHKE

LI -t .

1. BueBo; 2. BIIPARBO; 3. x HaMm; 4. BHH3; 5. BBEpX; 6. or B v
HAC. S I

=
11. Kakyto popMy CTpeMUTCS IPUHSITH 3aMKHYTBIH THOKHIA TPOBOIHUK JUTUHBI 1, 11O U

KOTOPOMY T€YET TOK
1?

1. He meHseT GpopMBI 2. CIIOXKUTBCS BIBOE 3. Kpyra 4. snnwmrca ¢ moiyochro U/l
12. Kak Bejiet ce0st MpsIMOYTOJIbHBIN TPOBOJIOYHBINA BUTOK C TOKOM B OJJHOPOJHOM MAarHUTHOM ToJie?

1. BuTOK OyZeTr coBepIaTh BpallaTeIbHOE IBIXKEHHE MO JeWCTBUEM Naphl CHIT
2. yCTaHaBJIMBAETCS TaK, YTOOBI IUIOCKOCTH BUTKA ObliIa apasuiesibHa JIMHUSIM MarHUTHOW HHIYKIIU
3. CTpeMHUTCs yCTaHOBHUTHCS TaK, YTOOBI INIOCKOCTh BUTKA OblJIa MEPIEHANKYIISIPHA IMHUSAM MarHUTHOMN
WHAYKIHAN
4. BuTOK OyAeT mepeMeriarscsi MPSIMOIMHEHHO W PAaBHOMEPHO MOJ IEHCTBUEM CHJI CO CTOPOHBI
MarHUTHOT'O MOJIs
13. B o1HOpOJHOE MAarHUTHOE TIOJI€ BJIETAET AJIEKTPOH, IBUTAIOIIHICS MapaienbHo miockoctd ZOX mon
yriaom O = 900 k MHMUAM MarHUTHON WHAYKIWH HAIPABICHHBIX BJOJb OcH Z. OnpeneianTs TPacKTOPUIO

QJICKTpOHA B MAaroHuTHOM I10JIC.

1. B mpenerne ero ABrMKeHNE IEPEHAET B pABHOMEPHOE BJIOJIb OCH Y.
2. DneKkTpoH OyAeT ABUTATHCS MO CIIMPAJIA BOKPYT HampaBlieHUs Z.
3. Tlo kpyroBoi TpacKTOpUH, BPAIIAICh BOKPYT HANpaBJicHUS 7.
4. B mpenene ero ABMKEHUE TIEPEHAET B paBHOMEPHOE M IPSIMOIMHEHHOE BJIOJb OCH Z.
14. TlpssmoyronbpHasi MeTajyIMuecKas paMka MOMeEIIeHa B OJHOPOJHOEC MarHUTHOE Mojie, MHIAYKIUs B
KOTOpOro yMeHblaercs. Ha kakoM M3 MpHBEAECHHBIX PUCYHKOB MPAaBUIIHLHO MOKA3aHO HAIllpaBJICHUE
WHAYKIHMOHHOTO TOKa, KOTOPBIN OyJIeT MPOTEeKaTh 110 MPSIMOYTOJIbHON pamKe?

+ Tt 4 e N e
+ + + + + + + + +
_+ -+ _+ -+ _+ -+
okt B |+ ++ B |+ ++
+ + + + + +
N + + + N + + + N + 4+ +
A) + + + 1 B) + + +1tT0 T+ + + 7
1. TONBKO A 2. Tompko B 3. Awm B 4. tonpko C

15. Kakoe u3 ypaBHeHHI MakcBelia OTpakaeT OTCYTCTBHE B TPUPOJIE MATHUTHBIX 3apsIOB?

. 1. 2 |i[| B ndsO =0

o CoBO -
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(3x3ameH/3auer)
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24.
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28.
29.

30.
31.

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA IK3aMECH

[lepeyeHpb BONPOCOB K IK3aMEHY 10 MEXAHHUKE

I'paHuIbl TPUMEHHMOCTH KJIaCCHYeCKOH MeXaHMKH OCHOBHBIE pa3lenbl W OOBEKTHl HM3YUCHHUS

KJIacCH4YecKol MexaHuku. Kiaccuueckue IpencTaBieHuss O IPOCTPAHCTBE M BPEMEHH U UX

apudmeTH3anys.

CrniocoOb1 3aanust ABUKEeHUS TOUKU. [1yTh, TpackTopus, nepeMerieHre. KnHemMaTinueckue 35ie MEHTHI

JBIDKEHUS: CKOPOCTh, YCKOPEHHE.

EcTecTBeHHBIN TpeXrpaHHUK, KPUBHU3HA U PaJInyC KPUBU3HBI TPAEKTOPHH. PaznoxeHne yCKOpeHHus o

0CSIM €CTECTBEHHOT'O TPeXI'PaHHUKA.

YacTtHble ciy4dan JBUKEHUSA TOYKHU: MPSIMOJIMHEITHOE, KPYTOBOE.

Kunemaruka cucteMbl 1 abcomoTHO TBepaoro Tena. Crenenn cBo6obl. [locTymatensHoe IBUKEHUE

TBEP/Oro Tena.

Bpamenne tBepaoro Tena BOKpYr HENOABUKHOM OCH.

CKOpOCTh M YCKOpEHHE TOYEK CBOOOIHOTO TBEPIOTO TEIA.

Onucanue TpOCTPaHCTBEHHOT'O PACIIOIOKEHHSI TBEPJOTO Tena. Y ikl Disepa.

MHBapuaHTHOCTh BEKTOPA YIVIOBOM CKOPOCTH TBEPAOrO TENA K M3MEHEHHUIO LIEHTPA ITOJBUKHOU

CUCTEMBI KOOPJHMHAT.

MrHoBeHHas OCh BpalleHus (BUHTOBAs OCh) TBEPAOTO Tela.

HNuepunanenbie cuctembl orcuera. [lepspiii 3akoH HeroToHa.

ITonstue o cune u macce. Bropoii 3akon HeroToHa.

Eaununer n3mepeHuss U pasMepHocTd (pu3nyeckux BeanduH. AGconmoTHble cuctembl eaunun CH,

CIC.

Tpetuii 3akoH HetoroHa. [IpuHimn gansHoAeCTBHS.

[IpunHuun orHocutensHOCTH ["amues.

[Mpumeps! cuit: cuita TSHKECTH U BEC, CHIIBI TPEHHS, YIpyrue cuibl. HecBoOomHOE ABHKEHHE, CHITBI

peaKImii CBsI3ei.

VYpaBHeHUs IBUKEHUS MeXaHWuecKod cucTembl. OCHOBHas 3ajada MeXaHWKH. Ponb HauvaldbHBIX

YCIIOBHII.

YacrHsle Ciyyau UHTETPUPOBAaHUS YPAaBHEHHUN IBUXKEHUSI MATEPUAIBHON TOUKH.

NMnyneC ¥ MOMEHT HMIIYJIbCA MAaTE€pUalbHOM TOUYKH. VIMITyJbC CHIIBI, MOMEHT CUJIBI. MOMEHT

HMITYJIbCA TOYKH, B TTOJIE IEHTPAJIBHBIX CHJI. Teopema mioniaaei.

[onsrue snepruu. Padora u sHeprus. Pabora cuibl. MOIIHOCTb.

[lorenmmansHoe monme cwil.  Cuibl KOHCEpBaTHBHBIC u HEKOHCEPBAaTHBHBIE.
IIpumepsl KOHCEPBATUBHBIX U HEKOHCEPBATUBHBIX CHIL

Kunernueckast sneprus. Ilorennuaneaas sueprus. [lonHas mexanndeckas sHeprus. CBsi3b MEXAY

MTOTEHIIUAIIBHON SHEPrUEU U CHIION.

[onHast moTeHIHANbHAS SHEPIUs CUCTEMBI U KJIacCH(pUKaLUs CBOOOTHBIX MEXaHHYECKUX CUCTEM.

IlepBBle nHTErpajnbl ypaBHEHUH IBMKEHHS M 3aKOHBI coxpaHeHHsA. ChopMynnpoBaTh OCHOBHBIE

3aKOHBI COXpaHEHUSI.

3aKOH COXpaHEHHS MEXaHWYeCKOW JHeprud M TeopeMa 00 HM3MEHEHHH KHHETHYECKOM BHEepruu

CHCTEMBI.

3aKOH coXpaHeHUs uMITysbca. IMIynbc HE3aMKHYTOM CHCTEMBI.

HenTp macc. Teopema o nBuxeHnu 1ieHTpa Macc. Teopema Kenwra.

3aKOH COXpaHEHUs MOMEHTa UMIyibca. COOCTBEHHBI MEXaHWYECKUH MOMEHT cUCTeMbl. MoOMeEHT

HUMITYJIbCA HE3AMKHYTOW CHCTEMBI.

AOCOMIOTHO HEYNPYTUH ynap, NOTEpPH MEXaHHMYECKOH SHEPrvH, BHYTPEHHsIST SHEprusi. AOCOIIOTHO

YHpyru yziap.

3akonbl Keriepa. 3akoH BCEeMUPHOTO TATOTEHHUSL.

HCI/IHepHI/IaJ'ILHLIe cucreMbl orcyera. CHIIBI HWHCPUHH.
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[TepedeHs BOMPOCOB K SK3aMEHY MO MOJEKYJISIpHON (PU3MKE U TEPMOAUHAMUKE

MonekynsapHO-KHHETHYECKas Teopus U TepMoauHaMuKa. CocTosiHuE cucTeMbl. OCHOBHBIE TTapaMETPhI
COCTOSHHUSL TEPMOJMHAMMYECKOM cHUCTeMBl. Temmeparypa, TemnepaTypHass mmkaga. OCHOBHBIE
XapaKTEePUCTUKH JBYKEHUS M B3aNMOCHCTBUS MOJNIEKYII. BHYTpEeHH SIS SHEPTUsI CUCTEMEI.

[TonsiTue nneansHoro raza ONbITHRIE ra30BbIC 3aKOHBL: ABOraapo, boitns — Mapuorta, I 'eitJIroccaka.
YpaBHEHHE COCTOSIHHSI HAEAIBHOrO raza MenzaeneeBa — KimanelpoHa.

OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHUECKOW TEOPUH HJIEATBHOTO Ta3a.

Cpenssisi KUHETHYecKasi SHEPIHsl MOJIEKYJI raza U Temreparypa. 3akoH JlanpToHa.

IepBoe Havano TepmoauHaMuku. Pabora u terora. Terumoemkocts raza. @opmyna Maiiepa.

UYucno creneneit cBOOOIbI MOJIEKYIBI. TernI0eMKOCTH OTHOATOMHBIX U MHOTOaTOMHBIX T'a30B.
TepMmoauHaMuIecKre MPOIECCH B Ta3aX: N30XOPUUECKUH, N300apuIeCcKuii, H30TEPMUYECKUH.
TepMmoarHaMuIecKne MPOIECCH B ra3ax: aanadaTUIaeCcKuid, IIOTUTPOITHBIN.

. OBpatuMble 1 HeoOpaTHMBIE ITpoLecchl. Bropoe Hauano TepMoArHAMUKH.

. Hukiel B razax, knj temioBoi Mamuusel. [ukn KaphHo.

. HepasenctBo Knaysuyca. [lonarue suTponum.

. 3sMeHenue sHTponMK B 00paTUMBIX © HEOOpAaTUMBIX Mponeccax (mpumepsl). Odmas GopMyInpoBKa

BTOPOT'0 Hayasa TEpMOJIUHAMHUKHU
I'panu1bl IPUMEHUMOCTH BTOPOI'O Ha4yasla TEPMOAUHAMUKHY.

HepequL BOIIPOCOB K 3K3aMCHY I10 3JICKTPOMAru€Tu3sMy

3akon Kynona. I'panuiel mpumennmocTu 3akoHa. [IpuHImMN cyneprnosunuu. DHEprusi CUCTEMBI
3apsAI0B.

HampspkeHHOCTD 3MeKTprUecKoro mos. 3akoH [aycca. Y ciaoBrue mpuMeHIMOCTH 3aKOHA.
Onexktpuueckuii noreHnuar CBs3b MOTEHIMAA U HAPSHKECHHOCTH SJIEKTPUIECKOTO TOTIS.
[lorenuyman pacnpeaeaeHHoro 3apsa.

Husnexrpuxu. [omspusaius AUAIEKTPUKOB.

DJeKTpruecKoe CMelIeHHE.

[IpoBOIHMKH B 3IEKTPOCTATUYECKOM I1OJIE.

OnexTpoeMKocTh. KoHIEeHCaTOPEIL.

CoenuHeHne KOH/IEHCATOPOB.

Onektpuueckue TOKU. [MOTHOCTH TOKA.

3akoH Oma. MexaHu3M MpOBOANMOCTH. | 'paHUIIBI TPUMEHUMOCTH 3akoHa OMa.

OnextpoaBKyas cuiia. PaboTta ncrouHnka Toka.

[MpaBuna Kupxroda. I[lapamiensHoe coemuHeHue comnpoTtuBieHuii. [locnenoBarensHoe |
napasulesIbHOe COeIMHEHNE UCTOYHUKOB TOKA.

MomumocTts ToKa. 3akoH [[xoyinsa — JIenna.

MarnutHas uagykuus. Cuna, A1eHCTBYIOIIAs Ha IPOBOIHUK C TOKOM B MarHUTHOM IIOJI€.

3akoH buo — CaBapa — Jlannaca. Cuna Jlopenua.

HanpsxeHHOCTh MarHUTHOT'O 10JI1. MarHuTHOE 10JIe B LIEHTPEe KPyTroBOro IIPOBOAHKKA. MarHuTHoe
I10JIe MPSIMOT'O TOKA.

MarnutHoe HampsbkeHre. MarHHUTHOE HallpsbKeHHE BIIONb 3aMKHYTOTO KOHTYpa, OXBAThIBAIOIETO
IIPOBOJ] C TOKOM.

MarauTtHeli MOMEHT TOKa. KOHTYp ¢ TOKOM B MarHUTHOM TIOJIE.

Marnetuku. HamaranuuBanve cpes. 3aKOHBI MATHUTHOTO TIOJISI B MATHETHKAX.

OcHOBHOH 3aKOH 3JIEKTpOMarHUTHOW HHAyKuuu. [Ipasuio Jlenna. MHAYKTHBHOCTS.

[lepemMeHHBII 3JEKTPUUYECKUIN TOK.

Buxpesoe anektprdeckoe nosie. Tox cMelnieHus..

VYpaBHenuss MakcBeina B uHTErpaibHOM (opme. YpaBuenuss Makceemna B aud¢epeHInanbHoMn

dhopme.



24. DnekTpoMarHuTHOE IOJE.

4.2 Meroanyeckue MaTepualibl, ONpee/sAomue Npouelypbl OLeHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB M (WJIM) ONbITA [JAeATEJbHOCTH, XaPaKTePU3YIOLIHUX 3Talbl
¢GopMupoBaHus KOMNeTEeHUM I

MeToanyeckne peKOMEHIALMU, ONpedeJAIue Ipouelypbl OLEHMBAHUSA Ha
JK3aMeHe:

OK3aMeH SBJIIETCS 3aKIIOUUTEIbHBIM 3TaloM Iporecca (GOPMUPOBAHUS KOMIIETEHLUU
CTYZ€HTa IIPU U3YUYEHUH M CLUIUIMHBI WK €€ YaCTU U UMEET LIEJIbI0 IPOBEPKY U OLIEHKY 3HAHUMI
CTYZCHTOB IO TEOPUHU U MPUMEHEHUIO MOTYYCHHBIX 3HAHUM, YMEHUN M HABBIKOB MPU PEIICHUU
NPAaKTHYECKUX 3a7ad. JK3aMEHBI MPOBOIATCA IO pacHUCaHHUI0, CHOPMUPOBAHHOMY Y4EOHBIM
OT/IEJIOM U YTBEP)KJEHHOMY NPOPEKTOPOM MO Yy4ueOHON paboTe, B CPOKHU, MPELyCMOTPEHHBIE
KaJIeHJapHbIM rpaukoM yueOHoro nporecca. Pacnucanue sk3aMeHOB JOBOJUTCS 10 CBEIIEHUS
CTYJAEHTOB HE€ MEHEEe 4YeM 3a JIB€ HEJeNu [0 Hadajla 3K3aMEHAlMOHHOM ceccuu. DK3aMEHbI
IIPUHUMAIOTCS NIPENOoJaBaTeNsIMU, BEIYLIMMHU JIEKLIMOHHbIE 3aHATHUS. B OTIENbHBIX Cilydasx MpH
OOJILIIOM KOJIMYECTBE IPYNI y OJHOrO JEKTOpa WM MHpu OOJIBLIOW UYMCIEHHOCTH TPYMIBI C
paspelieHus 3apeyrolero kadeapoi J0myckaeTcs IpyuBIeyeHUE B IOMOILIb OCHOBHOMY JIEKTOPY
IpernoiaBaTes, IPOBOJUBLIETO IPAKTUUYECKUE 3aHATHUS B IPyIIax.

DK3aMeHbl IPOBOASTCA B YCTHOH opMe. DK3aMeH NMPOBOAUTCS TOJIBKO MpU MPEAbIBICHUN
CTYZAEHTOM 3a4€THOW KHW)KKH U IIPU YCIOBHM BBIIIOJIHEHUS BCEX KOHTPOJIbHBIX MEPONPUATHUH,
IPEAYyCMOTPEHHBIX y4e€OHBIM IIJIAaHOM M paboueld mporpaMMmoil IO HM3y4yaeMOW JUCLUIUIMHE.
CryzneHTam Ha 9K3aMeHE MPEOCTABISIETCS MPAaBO BHIOPATh OAWH U3 OmIIeTOB. Bpems moaroToBku
K otBeTy cocraBisieT 60 MuHyT. Ilo MCTEYeHUM yCTaHOBJIEHHOI'O BPEMEHM CTYAEHT JOJDKEH
OTBETUTH Ha BOIPOCHI FK3aMEHAIIMOHHOTO OUJIeTa U MPEeJOCTaBUTh pelleHne 3aad. Pe3ynpraTsl
9K3aMEHa  OILIGHHWBAIOTCS 10  YETHIPeXOaUIbHOW  cHCTeMe  («OTIMYHO»,  «XOpOIIO»,
«yIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHO)») U 3aHOCSATCS B 9K3aMEHAIMOHHYIO BEJOMOCTh
Y 3a4E€THYIO KHIKKY. B 3aueTHYI0 KHM)KKY 3aHOCSTCS] TOJIBKO MOJI0KHUTEIbHBIE OLIEHKH.

Kpurepuu BbICTaBICHUS OLEHOK
OneHka «omiuuHow:
—  CHCTeMaTU3HPOBaHHBIE, TTIyOOKHE M MOJHBIC 3HAHUS MO BCEM paszeiaM IMCLUIUIMHBL, a
TaKXe I10 OCHOBHBIM BOITPOCAM, BBIXOJISIIMM 32 MPEAebl y4eOHOM IporpaMMBl;
—  TOYHOE HMCII0JIb30BaHUE HAYYHOH TEPMUHOJIOIUU CUCTEMAaTHUECKH TPaMOTHOE U JIOTHYECKH
MPaBUIIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHI,
—  0OesymnpedHoe BlaicHEe HHCTPYMEHTaprueM yaeOHOMH AU CIUITIIMHBL, yMEHHE ero 3 (HEeKTHBHO
WCIOJB30BaTh B IOCTAHOBKE U PEIICHUH HAYYHBIX U MPAKTHYECKUX 3a/1a1;
—  BBIpaXeHHasi crIOCOOHOCTh CaMOCTOSTENFHO U TBOPUYECKH PEIIaTh CIOXKHBIE MPOOJIEeMbI U
HECTaH/IapTHBIE CUTYALUH;
— TmonmHoe W TiIyOOKOoe YCBOGHHWE OCHOBHOH UM JIONOJHUTENBHOH  JIMTEpaTyphl,
PEKOMEHIOBaHHON y4eOHOH MPOrpaMMOid 1O AUCIHIIINHE;
—  yYMEHHE OpPUEHTHUPOBATHCS B TEOPUSX, KOHLENIMAX U HAIIPABICHUSX AUCLUITIIMHBI U JaBaTh
UM KPUTHUYECKYIO OLEHKY, UCTIOJIb3Ysl HAYYHBIE TOCTHKEHHSI PYTUX JUCIUIIIIHH;
—TBOpYECKas CAMOCTOATENNbHAs pa0d0Ta Ha TPAKTUUECKUX 3aHATHSX, aKTUBHOE YUaCTHE B TPYIIOBBIX
00CYXIEHUSX, BBICOKUH YPOBEHb KYJIbTYPbI HCIIOHEHUS 3a/1aHUI;
—  BBICOKHMH ypOBEeHb CPOPMUPOBAHHOCTH 3aBIICHHBIX B paboveil mporpaMmme KOMITETSHITUH.

O1eHKa «xopouio»:
—  JIOCTAaTOYHO IOJIHBIE U CHCTEMaTH3UPOBAHHBIC 3HAHMS 10 UCIIUILTHHE;



—  yYMEHHUE OpUEHTHUPOBATHCSA B OCHOBHBIX TEOPHUAX, KOHLENIUAX U HaAIPaBICHUAX
JUCUMIUIMHBI U 1aBaTh UM KPUTHUYECKYIO OLICHKY;

—  HCIIOJIb30BAaHUE HAYYHOM TEPMHUHOJIOTHH, JIMHTBUCTUYECKM M JIOTMYECKU IPaBUIILHOE
W3JI0KEHUE OTBETA Ha BOIPOCHI, YMEHHE JieNlaTh 000CHOBAHHBIE BHIBOIBI;

—  BJIQJICHUE MHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €0 UCIIOJIb30BaTh B IIOCTAHOBKE U
pellIeHUN HAYYHBIX U MPO(ECCHOHAIBHBIX 3134,

—  YCBOGHHME OCHOBHOH JIMTEpaTyphl, PEKOMCHJIOBAHHOM YYE€OHOH TMporpaMMol 1o
JUCLIUILIMHE,

—  CaMoCTOsATeNIbHAs paboTa Ha MPAKTHYECKUX 3aHSATHIX, yIaCTHE B TPYIITIOBBIX 00CYXK/ICHHSIX,
CpEIHUN YPOBEHbB KYJIbTYpPbl UCIIOJHEHUS 33 JaHUM;

—  CpeIHMi ypOBeHb C(DOPMHUPOBAHHOCTH 3asBJICHHBIX B pa0OYCH MPOrpaMMe KOMITETEHITHM.

OueHka «y0061emeopumenbHo:

—  IOCTAaTOYHBLIH MUHMMAJIBHBEIN 00HEM 3HAHUH 10 AUCIUAILIINHE;

—  YCBOGHHE OCHOBHOM JINTEpPATyphl, PEKOMEHIOBAaHHOW y4eOHOM MPOrpaMMOoii;

—  YMCHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOpPHSIX, KOHLEHIMSAX M HAalpaBJICHUAX IO
JUCLMIIIMHE U 1aBaTh UM OLICHKY;

—  HCIONB30BAHHWE HAYYHOW TEPMHUHOJIOTHM, CTUIMCTUYECKOE M JIOTUYECKOE H3IIOKEHUE
OTBETa Ha BOIIPOCHI, YMEHHE JIeNaTh BBIBO/IbI O€3 CYIIIECTBEHHBIX OLIHMOOK;

—  BIJI3JICHHE HHCTPyMEHTapueM y4eOHOH JUCIUIUIMHBI, YMEHHE eT0 UCIIO0JIb30BaTh B PELICHUN
THITOBBIX 33/1a4;

—  yYMEHHeE 10l PyKOBOJCTBOM IIperioiaBaTesis pellarb CTaHAapTHhIE 3a1a4l;

— pabora mox pyKOBOJICTBOM IIPENOAABATENs Ha TMPAKTUUECKUX 3aHATHAX, IOIMYCTHUMBIN
YPOBEHB KYJIBTYphl UCIIOTHEHUS 3aJaHUI;

—  JIOCTaTOYHBIH MUHHMMAJBHBIH ypOBEHb C(HOPMHPOBAHHOCTH 3asBJICHHBIX B paboueit
porpaMme KOMIETEHIUH.

O1eHKa «Hey00&1emeopumenbHo»:
—  (parmMeHTapHBIC 3HAHHS 110 TUCIHIIINHE;
—  OTKa3 OT OTBETa;
— 3HaHUE OTHENbHBIX HCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4eOHOM mporpaMmMon 1o
JTUCLUIUIMHE;
—  HEeyMeHHe HCII0JIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
—  Haju4ue rpyObIX OMHOOK;
—  HH3KUH ypOBEHb KYJIbTYPhI UCIIOJIHEHN S 3a/1aHU;
—HU3KUI ypOBEHb C(POPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme KOMITETEHIIUH.

OneHouHbIE CpEeNCTBA Ul MHBAJIUIOB U JIUL] C OTpPaHUYEHHBIMHA BO3MOKHOCTSIMH 3/10POBbsI
BBIOMPAIOTCS C YY4ETOM UX UHIUBHUAYATIbHBIX NCUXO(PU3UUECKHX 0COOEHHOCTEH .

—  [pu HeoOXOIMMOCTH HMHBAJIWAAM U JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSAMHU
3I0pOBbsI IPEJOCTABIISIETCS TOMOIHUTEIBHOE BpeMs JJIs IOATOTOBKM OTBETA HA SK3aMEHE;

—  IIpU NPOBEJIEHUU MPOLIETyPhl OLIEHUBAHMS PE3YIbTATOB 00YYEHUS MHBAJIMIOB U JIULL
C OrpPaHMYEHHBIMU BO3MOXXHOCTSMH 3J0pOBbSl IIPEIYCMATPUBAETCA  HUCIIOJIB30BaHUE
TEXHUYECKUX CPENICTB, HEOOXOJUMBIX UM B CBSI3M C UX UHIUBUIYaJIbHBIMU OCOOCHHOCTSIMU;

— TOpu HEOOXOAMMOCTH [Jsi OOYy4aloUMXCs C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbSl M HMHBAJIUIOB TPOLEAYPA OLICHWBAHUS PE3yJIbTaTOB OOY4YEHMs IO IUCLMILIMH €
MOJKET IPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Tponienypa oneHUBaHUS PE3yJIbTATOB OOYy4EHHUs WHBAJIHMAOB U JIMIl C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 370POBbsI 110 AMCLUILIMHE NPEAyCMaTpUBaeT MpefocTaBlIeHne HHPOPMaLlUU B
dopmax, aIanTHPOBAHHBIX K OTPAHHUYEHUSAM UX 310pPOBbS M BOCIIPUATHS WH(POpMaLIUU:



JUi U1 ¢ HapyIIeHUsIMU 3pEHHUS:

—  BIe4YaTHOU ¢opMe yBeIUYEeHHBIM HIpU(PTOM, — B (hOpMe 2JIEKTPOHHOIO JOKYMEHTA.
JUist a1 ¢ HapyIIeHUsAMU CllyXa:

— B IICYaTHOH ¢opme,

— B (hopMe 3IEKTPOHHOI'0 JOKYMEHTA.
JInis au11 ¢ HapyIIeHUsIMU OTTOPHO-ABUTAaTEIbHOIO anmnapara:

— B IeYaTHOU ¢opme,

— B ¢opMe dIeKTPOHHOT O TOKYMEHTA.

JlaHHBINl TepeuyeHb MOXET OBbITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
00y4JaroIMXcsl.

5. IlepedeHnb y4eOHOI1 TUTEPATYPbl, HHPOPMALIMOHHBIX PECYpPCOB U
TeXHOJI0rui

5.1. YuyebHasa nutepartypa

1. AnseHuoH, A.E. ®usmKka: yd4yebHMK W npaktMkym ana By3os/ A. E. Ai3eHUoH. — MoOCKBa :
MN3paTtenbcTso Opaiit, 2022. — 335 c. — (Bbiclwee obpasosaHue). — ISBN 978-5-534-00487-8. — URL:
https://urait.ru/bcode/489456 .— TeKCT : 3NEKTPOHHbIA.

2. ®dusmka: y4ebHMK M npaktukym gna sysos/ B.A. Wnbun, E.1O.BaxtmHa, H. b. BuHorpagosa,
M. N. CamonneHko ; nop pepakumen B. A. UnbmHa. — Mockea : U3gatenbcteo HOpainT, 2022. —
399 c. — (Bbicwee obpasosaHune). — ISBN 978-5-9916-6343-4.— URL: https://urait.ru/bcode/489459.
— TeKCT : 3N1eKTPOHHbIN.

3. Topnay, B.B. ®wusuka. 3agaum, Tectbl. MeToabl pelueHus : ydebHoe nocobue pans Bysos /

B.B.lopnay. — 2-e wu3a. — Mocksa: WspatenbctBo Hpait, 2022. — 343 c. — (Bbicwee
obpasoBaHune). — ISBN 978-5-534-12350-0.— URL: https://urait.ru/bcode/494407.— Tekcr
3/IEKTPOHHbIN.

4. bByxmaH, H. C. YnparkHeHusa no ¢pusuke : yuebHoe nocobue / H. C. ByxmaH. — 2-e n3g. — CaHKT-

MNeTtepbypr : MaHb, 2022. — 96 c. — ISBN 978-5-8114-0823-8. — TeKcT : aNeKTpoHHbI . — URL:
https://e.lanbook.com/book/210086 . — Pexum goctyna: Ans aBTopus. Nonb3osaresen.

5.2. Nepuoguueckan nuteparypa

BecTHUMK MocKoBCKoro YHMBepcUTeTa. Cepuna 03. dunsuka. AcTpoHOMMUA. - URL:
https://dlib.eastview.com/browse/publication/9045

5.3. UHTepHeT-pecypcbl, B TOM 4ucC/le COBpeMeHHble npodeccuoHanbHble 6asbl AAHHbLIX U
MHPOPMALMOHHbIE CNPaBOYHble CUCTEMDI

INeKTPOHHO-6MbnoTeuHble cuctembl (IBC):

3BC «fOPAMT» https://urait.ru/

IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
IBC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHDb» https://e.lanbook.com

MpodeccruoHanbHbie 6a3bl AaHHbIX
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Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansl u3znareancrBa Wiley https://onlinelibrary.wiley.com/

Hayunasi ssiekTponnas oudaunorexa (HIb) http://www.elibrary.ru/
ITotHOTEKCTOBBIE APXUBBI BEAYLIMX 3allaJlHBIX HAYYHBIX KYPHAJI0B Ha Poccuiickoil
miargopme HayuHbIxX KypHanioB HOUKOH http://archive.neicon.ru

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

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

Nature Journals: https://www.nature.com/

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

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

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

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/

YuauBepcurerckas nngpopmanuonnas cucrema POCCHUSA http://uisrussia.msu.ru

MHdopMaLMOHHbIe CpaBOYHbIEe CUCTEMDbI

Koncyabrant ILaroc

Pecypcbl cBo60gHOro Aoctyna

KubepJlennnka http://cyberleninka.ru/;

MuHHCTEpCTBO HAYKH U BbIciero oopasosanus Poccuiickoii ®@enepanun
https://www.minobrnauki.gov.ru/;

Denepanabubiii noprai "Poccuiickoe oopazoBanue’ http://www.edu.ru/;
Hudopmanuonnas cucrema "EquHoe okHO 10cTyna K o0pa3oBaTebHbIM pecypcam'
http://window.edu.ru/;

Ennnas xoanexkuusi nugpoBbix 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocynapcTBEHHOI0 HHCTUTYTA pyccKoro sisbika nMenn A.C. Ilymkuna
"OoOpa3oBanue Ha pycckom' https://pushkininstitute.ru/;

CunpaBouno-uHgopmanuoHHblii moprai "Pycckuii sa3bik" http://gramota.ru/;

Cayxba TeMaTH4YeCKHX TOJKOBBIX cJoBapeii http://www.glossary.ru/;

CJioBapu U 3HIUKJIONEANH http://dic.academic.ru/;

Oo0pa3oBarenbHblii mopran "Yuebda' http://www.ucheba.com/;

3axoHonpoekT "O0 oOpazoBanuu B Poccuiickoii ®enepanuu''. Bonpockl 1 0TBeTHI http://xn-
-273--84d1f.xn--plai/voprosy i otvety

CobcTBeHHbIe 3/1IeKTPOHHbIe 06pasoBaTeibHble U MHGOPMALMOHHbIe pecypcbl Ky6lry

duexkTpoHHbli KaTajgor Hayunoii 0ubamorexu KyoI'yY http://megapro.kubsu.ru/MegaPro/Web

JiieKTpoHHAasi 6ubdanoTexka TpyaoB yyeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena Mooy 1bHOT0 JUHAMHYECKOT0 00y4eHus http://moodle.kubsu.ru

Bba3a y4eOHBIX IL1aHOB, y4e0HO-METOANYECKHX KOMILJIEKCOB, NYOJIHKAI M U KOH(pepeHI Uit
http://infoneeds.kubsu.ru/
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bubanorexa ungopMauMoOHHBIX pecypcoB Kadeapnl HHGOPMANIMOHHBIX 00pa30BaTeJIbHbBIX
TEXHOJOrui http://mschool.kubsu.ru;
JyeKkTPoHHBbIH apxuB 1okyMeHTOB KyoI'Y http://docspace.kubsu.ru/

dneKTpoHHble 06pasoBaTesibHble pecypcbl Kadeapbl UHGOPMALUOHHDBIX CUCTEM U TEXHOJIOTUIA B
o6pasosaHuu KyblY n HayuHo-metoguyeckoro kypHana "LUKONbHbIE rOAbl" http://icdau.kubsu.ru/

6. Meronnueckue ykazanusi 1Ji 00y4arOUXCS MO0 OCBOCHUIO

AMCHUILINHBI (MOTYJIS)

ITo xypcy npenycMOTpEHO MpPOBEAECHUE JEKIMOHHBIX 3aHATUN, Ha KOTOPBIX AaeTcs
OCHOBHOI71 CI/ICTeMaTI/ISI/IpOBaHHblﬁ MaTepHan 158 HpaKTI/I‘IeCKI/IX 33H$ITI/H71, Ha KOTOpI)IX CTy,HeHTI)I
HpI/IMeHﬂIOT HOHy‘IeHHBIe TeOpCTquCKHe 3HAHUA K peH.ICHI/IIO KOHerTHbIX 3a1a4. ypOBCHL
YCBOCHUS TCOPCTUUYCCKOro Marcpuajia IIPOBCPACTCA IMOCPCACTBOM OIIpoCa II0 OCHOBHBIM
BOIIpOCaM TEMbI U PE3YJibTaTaM BBIIIOJIHCHUA WHAWBUAYAJIBbHBIX W T'PYIIIIOBLIX IPAKTHYCCKHUX
3aJJaHuMN.

Baxuenmmm starnom Kypca ABJACTCA CAMOCTOATCIIbHAA pa60Ta 10 JUCHHUITIINHE.

3agaum 11 CaMOCTOATEIBHOT0 peleHust

1. [IyTe, MO KOTOpPOMY MABHXETCS BarOoHETKa, CKAaTBHIBAsCh W3 TOYKH A,
oOpa3yeT pa3OMKHYTYI0 NETII0O paauyca I, Kak IIOKa3aHO Ha dYepTexe:
OBOC=0BOD=0. Haiitu, ¢ kakoil BBICOTHI h JOJKHA CKATHIBATHCS BaTOHETKA
0e3 HayaJIbHON CKOPOCTH, YTOOBI OHA MOTJa MPOMTH BCIO TMETIIIO, a TaKkKe TO
3HayeHue yria [ mpu koTopom 3Ta BhicoTa h HamMenbliuas. Ykaszanue. Ha
yuactke DC 1eHTp TSHKeCTH BarOHETKU COBEPIIAET MapaboimyecKkoe JBHKEHHE.
2. I'py3 M, moxBemeHHbBIN HA IPY)KUHE K BEPXHEH TOUKE A KPYTIIOr0 KOJbIIA,

PacIONIOKEHHOTO B BEPTHKAIBHOM TJIOCKOCTH, MAJAET, CKOJB3S IO KOJBITY 6€3
TpeHus. HaliTh, kKakoBa JIOJDKHA OBITh JKECTKOCTH MPY>KUHBI JIJISI TOTO, YTOOBI

JIaBJICHHE IPy3a Ha KOJbIIO B HUKHEH TOUKe B paBHSUIOCH HYITIO ITPH CJIETYFOIIHX
JaHHBIX: paguyc Konbla 20 cM, Macca rpys3a 5 Kr, B Ha4aJIbHOM IOJIOKEHUHU Tpy3a paccrosiaue AM
paBHO 20 cM U Ipy>KHHA UMEET HaTypaJIbHYIO JUIMHY; HaduajibHasl CKOPOCTh IPy3a paBHA HYJIIO; BECOM
MPY>KUHBI IpeHeOperaem.

3. Hebounprras maiida Maccel M 6e3 Ha4albHOW CKOPOCTH M COCK:

paboTy CUJI TPEHHUSI B 3TOM IPOIIECCe.

4, CucremMa COCTOMT W3 JIByX OJMHAKOBBIX KYOWKOB, KaXKIbIH MAacChl M, MEXAY KOTOPBIMH m
HaXOJUTCSI C)kartas HeBecoMas mpyxkuHa ectkoctu [. KyOuku cBs3aHbl HHUTHIO, KOTOPYIO B
HEKOTOPBI MOMEHT MepekuraroT. IIpu kakux 3HadeHusx Ol — HayalbHOM CHKaTHH MPY)KHHBI —

o m
HHXHHNHA KYGI/IK IMOACKOYUT IOCJIC NICPCIKUTAHN A HUTU? FTTTI 777 F777.

5. Hutp nepe6p0meHa 4Uepe3 IrIaJKue ropru3OoHTAJIBHBIC CTCPKHU 1 m 2, Ha €€ KOHIax

cepelrHe MO/IBENICHBI OJIMHAKOBOM Macchl rpy3bl 4, B, C (puc. 19). PaccrosHue Mexy CTepHHAMU
paBHo |. B HexoTopblii MOMEHT rpy3 C OCTOPOXHO OTIYCTHJIM, ¥ CHCTEMa IMpPUIIUIA B JIBH
Haiitn makcumanpHyt0 ckopocTh rpy3a C 1 MaKCUMalbHOE IIEPEMEILIEHHIE €ro MPY ABUKEHUHU BHU3.

6. WneanbHblii ra3 COBEPIIACT UKL, COCTOSIIMEI 13 H300aphl, aquadaThl U H30TEPMBI, A B IPUYCM
HU30TEPMUIECCKUHN TTPOIECC MPOUCXOIUT MPU MaKCUMAJILHOM TeMIIepaType IIUKIIa.
HaiiTu k... nmkia, ecim Temrmeparypa T B €ro mpefenax MeHseTcs B N pas.
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7. B cocyne mox HeBecOMBIM MOPIIHEM HAXOAUTCS ra3 MPH HOPMAILHBIX YCIIOBUsIX. PaccTosHue
OT JHa cocyaa 1o aHa mopiHs h = 25 cm. Koraa Ha mopiiieHs MOMOKUIH rpy3 Maccoid m = 20 kr,
nopmens onmyctuncs Ha Oh = 13,4 cm. TTnomazns nonepednoro cedernns nopmHs S = 10 cm? Cunras
coKaTHe aanabaTUIEeCKUM, HAlTH MoKa3aTeNb aanadaThl.

8. B BepTHKaIBHOM 3aKpBITOM C 00OMX TOPLOB IUIMHAPE HAXOJUTCS MACCUBHBIH MOPIIEHB, IO
00€e CTOPOHBI KOTOPOro — 110 oAHOMY Moo kucsiopoa. mpu T =300 K otHomeHne BepxHero oobema
Kk HIkHEMY n = 5. [lpm kakoii TemmepaTtype 310 oTHomieHue craHer nl=3,5? Tpenwe He

yanthBath. 9. UeTeipe ONMHAKOBBIX IEPBOHAYANBHO HE3aPsHKEHHBIX KOHAEHCATOpA [ -

COCJIMHEHBI, KaK MTOKa3aHO Ha PUCYHKe, U mpucoeqrHensl k 6arapee ¢ C ¢ = 9 B. Cravana
3aMbIkaroT Kiro4 Ki. 3atem kirou K1 pa3mbikaroT v 3ambikatoT Kirod K. Kakoa Oyzaer pasHocThb
ITOTEHIIHAJIOB Ha KaXXI0M KOHJeHcaTope?

10. /IBa omuMHAKOBBIX BO3AYIIHBIX KOHAeHCaTOpa eMKocThio C = 800 cm 3apspkenst 1o U =900 B. Onun
W3 HHX B 3apsHKCHHOM COCTOSIHUH MTOTPYKAIOT B KEPOCHH (& = 2), TOcIie 4Yero KOHICHCATOPbI
COCIMHAOT TapasuienbHo. Onpenenuts padoTy MPOUCXOAIIETO TPH STOM

HaIpspKeHHE Ha KOHJIEHCATOope.

12.  HaifTu HHOYKUWIO MAarHUTHOTO TOJISI B TOuke O KOHTYpa ¢ TOKOM |, KOTOpBIi MOKa3aH Ha PHCYHKE.
Panmuychr a u cropoHa b n3BecTHBI.

&
& R, Rs[]
paspsija.
11. B cxeme m3BectHbl DJIC €1 1 &2, conporusienus Ri, Rz, Rs, Rsa. Hatitn —I;—%I—

13. JInuHHBIA mpsiMOil TpoBOA, MO KoTopomy TeueT Tok |, u Il-oOpasnbli mpoBon c
MOJIBUYKHOM TTIEPEMBIYKOM PACIIONOKEHBI BOIHOM TIOCKOCTH. [lepeMbiuky, mmiHa Kotopoi |, | ']

1

MepeMeNIaoT BIPaBO C MOCTOSHHONW ckopocThio V. Halitn O/IC mHAyKIIMU € B KOHTYype Kak [+ ~

(YHKIIMIO PACCTOSHHS I

14. Pamka B BUIle NPSMOYTOJBHOTO TPEYroJIbHUKA C KarteTamMu a ¥ D nexxur B omHOM R
IUIOCKOCTH C HPSIMBIM JUIMHHBIM IIPOBOJOM, II0 KOTOpoMy TedeT ToK |. Karer a mapamnenen | g
NPOBOJY M Haxoautcs OT Hero Ha paccrosuuu d > b. ComporuBienue pamku R. Haiita 1 a
KOJIMYECTBO IEKTPUUECTBA (|, KOTOPOE IIPOTEUET IO paMKe, €CJIM €€ MOBEpHYTb Ha 180°

OTHOCHUTECJIbHO CTOPOHEI 4.

[Touck wHoOpManuu Ui OTBETOB Ha BOMPOCHl JIS CaMOCTOSITENbHON paboThl U
BBIMIOJIHEHUS 3aJaHUNl B HEKOTOPBIX CIIydasX IPEANOJIaraeT He TOJIBKO H3Y4YE€HHUE OCHOBHOMU
y4eOHOMU IUTEPaTyphl, HO U IPUBJIEYEHUE AOIOJHUTENBbHON JIUTEPaTyphl, @ TAKXKE UCII0JIb30BAaHUE
pecypcoB cetu IHTepHeT.

B ocBoeHuM nUCHUIUIMHBI MHBAJIMAAMU U JHMIAMH C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310pOBbsl OOJBIIOE 3HAUEHHE MMEET WHJAMBMIyallbHas ydueOHas pabora (KOHCYJIbTaluu) —
JONOJTHUTENBHOE Pa3bsiCHEHHE y4eOHOro MaTepuania.

WMupuBuyanbHble KOHCYJIBTAllMM IO IpEIMETY SBJSIIOTCA BaXXHBIM  (PAaKTOPOM,
CHOCOOCTBYIOLIMM WHIUBUYyaIU3alMi 00YUEHHs U YCTAaHOBJIEHHUIO BOCHUTATEIBHOIO KOHTAKTa
MEXAy IpernogaBaTeieM M OOYYalOIMMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbS.

B ocBoeHuu IUCHUIUIMHBI MHBATUAAMU M JIMLAMU C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU
30pOBbsl OONBLIOE 3HAUYEHHE HMEeT WHAMBHMIYyasibHas ydyeOHas paboTa (KOHCYNbTallUM) —
JONOJTHUTENNBHOE Pa3bsiCHEHHE y4eOHOr o MaTepuaia.

WuauBuayanbHble KOHCYNbTAMU MO TPEAMETY SBIISIOTCS BaXKHBIM  (PaKTOpPOM,
CIMOCOOCTBYIOIIMM MHIUBUAYATN3aUU 00YUYEHHUS U yCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy T@pernojaBareieM U OOydaroIlMMCS WHBAJIUIOM WM JIMIIOM C OrpaHHMYEHHBIMU
BO3MOJKHOCTSIMH 3/10POBbS.




7. MaTrepuaibHO-TeXHHMYECKOe oOeclevyeHre Mo JUCHUIVIUHE (MOTYJII0)

Ne HaumeHoBaHMe crieMATIBbHbIX IOMEIIEHH I U Homepa ayautopuii / kabuHeToB
NMOMeIeHuH ISl CaMOCTOSITeIbHOI padoThI
1. | yueOubie aymutopum ans nposenenus 3anstuil | 501,502,503,505,506,507,508, 509,
JIEKIIHOHHOI'O THUIIA 510,513,514
2. | yueOHble aymuTopuu s npoBedeHus 3ansatui | 501,502,503,505,506,507,508, 509,
CEMHUHApPCKOT0 THUIa 510,513,514
3. | KomnbroTepHbie KIacchl ¢ BEIXOJ0M B MIHTEpHET 503,509,510
4. | yueOHBIE ayIUTOPUM [JJIs1 BBIIOJHEHUS HAY4YHO — KaOuner KypCOBOT'O
HCCIIEIOBATEIHCKOM paboThI (kypcoBoro NPOEKTHPOBAHHS (BBIMOMHEHUST
MPOCKTHPOBAHS) KypcoBbIX pador) - Ne 503, Ne509,
Ne 510
OO6opynoBaHue: MYJIbTUMETUWHBIN
MPOEKTOp, JKpaH, MEPCOHATbHEBIE
KOMIIBIOTEPBI, yueOHast MeOenb,
nocka ydueOHas, Beixoa B UHTepHET,
yueOHO-HaIIAHbIE nocodus
(TemaTHueckue WJLTIOCTPALIHH),
IPUHTED, Mpe3eHTaIlluU Ha
ANIEKTPOHHOM  HOCHTEJNE, CILIUT-
cucrema
5. | yueOHbIE ayAUTOPUU JJIA CAMOCTOSITENbHOU padoThl, ¢ | Kabuner 1 caMoOCTOSTENbHOMN
a00YMMH MECTaMH, OCHAIICHHBIMH KOMITBIOTEPHOU )
ECXHHKOﬁ C TIOAKJIIOUYEHUEM K CETH «HHTepHeE» 5 paGorer - No 304, No 309, N3 10
o0ecrieueHueM  HEOTPaHMYEHHOTO  JIOCTyma B ObopynoBaHue: T1EPCOHATIBHBIC
3JIEKTPOHHYIO nH(pOpMaIOHHO-00pa30BaTENbHYIO KOMIIBIOTEDEI, ydeOHas Mmeben,
Cpelly OpraHM3alMH U KaXkKAOro o0ydaromerocs, B | A0CKa yaebHas, BrIX0]l B HTepHET
COOTBETCTBHH C 00EMOM M3Y4aeMbIX JTU CITUTUINH
6. | UccrnenoBarensckue naboparopun (uentpoB), | Komnetorepnsiii kmacc Ne 510
OCHAII[CHHBIE JTAOOPATOPHBIM 000PYIOBAHUEM MYJIbTHMETUHHBIH MIPOEKTOP,
JKpaH, HepCcoHaIbHbIE
KOMITBIOTEPHI, ydeOHas MeOelb,
Jocka ydeOHasi, BBIXoJ B IHTepHeT,
HarsaHble  mocobusi.  CereBoe
obopymoBaHue CISCO
(MapIpyTHU3aTOPBl, KOMMYTATOPBI,
19-tu mroliMOBBIA ceTeBoOW IIKad)
CILUTUT-CHCTEMA, CTEH]
«Apxutekrypa [I9BM»
7. | yueOHbBIE ayqUTOPUH TPYMIIOBBIX U WHIWBHYyaITbHBIX Ne508
KOHCYJIbTalII O6opynoBaHue: IEpCOHAIbHbIN
KOMIIbIOTEP, yuyeOHas  Mmebenb,
JIOCKa y4ueOHast, yueOHO-HATJISAHbIC
nocooust (TemaTuueckue
WIUIIOCTPAllii), CKaHep, JI0CcKa
MarHUTHO-MapKepHasi, CTEJUIAXH C
yueOHoU " MePUOINY €CKOM

JUTEPATypOu




[Tomemenne s xpanenus u mnpocdwuraktruueckoro | [Tomemenue Ne 511, [Tomenienue
o0CIy>KUBaHUs y4eOHOT0 000py10BaHUS Ne 516, Ilomemenue Ne 517,
[Tomemenne Ne 518

ydeOHbIe ayauTopum Ui mpoBeneHus Tekymed wu | 501,502,503,505,506,507,508, 509,
MPOMEKYTOUYHOM aTTECTALIMH 510,513,514




