OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M peKTOpa
or «31» mag 2024 r. Ne 425-1

b1.0.45 IIpakTHKYM 110 MAaTEeMATHKE

pabouyas mporpaMma JUCHHUILIAHBI
CrienmansHOCTh/HanpasieHue moarotoBku — 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Crenmanu3zanust/mpoguisb — MexaTpoHHbIE CUCTEMbl Ha TPAHCHIOPTE
Kpanmudukanus BeimyckHuka — bakanaBp
dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pazpaborunk mporpamMmmsr — MaTemMaTnka

OOmas TpyKoeMKOCTb B 3.€. — 3 DOopMBI IPOMEKYTOTHON aTTeCTaNU
Yacos o yueoHOMY 1u1any (YII) — 108 ouHas popma oOydIeHUS:
3a4ueT 3 cemecTp

Ounasi popma o0y4yeHUst Pacnpenesienne 4acoB JUCHUIIJIMHBI 10 CEMeCTPaM
Cemectp 3 Hroro
Bup 3ansaruii Yacos no YII Yacos no YII

AyauTOpHasi KOHTAKTHasl

padoTa no BMAAM y4eOHbIX 51 51

3aHATHII/

B T.4. B ¢popme IIIT*

— JICKIIMH

— IpakTHYECKHE (CEeMHUHAPCKUe) 51 51

— nabopaTopHbIE

CamocrosiTesibHasi pagoTa 57 57
Hroro 108 108

HNPKYTCK
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HarpasieHuto noarotoBku 15.03.06 Mexarponnka u poOOTOTEXHHKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Iporpammy cocraBui(u):
Kanngunat texaundeckux Hayk, JloneHrt, JloueHT kadenpsr, A.B. Enucees

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. xkadenpoii, K.T.H., TOLIEHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «ABromaruzarus mpou3BOJICTBEHHBIX MPOIECCOBY, MPOTOKOI OT «21» mas 2024 r. Ne 12

3aB. xadeapoi, a. T. H., mpodeccop A.B. JIuBmmn



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

(dhopmupoBaHue y 00ydaronuXcst METOOJIOTHIECKOTO (yHIAMEHTA JTS aHAJIN3a TIPOOJIEMHBIX CUTYaIni Ha
OCHOBE CHCTEMHOT0 MOAX0/a

(bOpMI/IpOBaHI/Ie U pa3BUTHUC Yy 06yqa}0nmxcs{ CII0COOHOCTEHN peuiath MHXCHEPHBIC 3aJa4yu € IMOMOIIbIO
MaTCMaTUYCCKUX MCTOO0B

1.2 3agaum JMCHUIIHHBI

1 06y‘-I€HI/IC MAaTEMATHICCKUM METOAaM W MOJECIISIM, HABBIKAM PCIICHUA MaTCMAaTHICCKUX 3a1a49

(bOpMI/IpOBaHI/Ie yMeHI/Iﬁ U HABBIKOB NPUMCEHATH MATCMATUYCCKHUEC METOAbI WU MOJICIIW TIpU OIMCAHUU,
AHAJIN3C U PCIICHUU MPAKTUYCCKUX 3adaq

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

Hay4r0-00pa3oBaTensHOE BOCIIUTAHHE O0YIAFOIITUXCS

Ilenp Hay4HO-00Pa30BATENILHOTO BOCIUTAHUSA — CO3JAHHE YCJIOBHH Ui peaM3alliil HAyYHO-00pa30BaTEIBHOTO
MOTEHIMAaMa 00yJaromuxcs B GopMe HACTABHUYECTBA, THIOTOPCTBA, HAYYHOTO TBOPUECTRA.

Lenb gocTuraercs mo Mepe pemeHns B €IHHCTBE CICAYIONINX 3a/1a4:

— (hopMupoBaHHE CHCTEMHOTO M KPUTHIECKOTO MBIIIICHHS, MOTHBAITUH K 00YIECHUIO, Pa3BUTHE HHTEPECa K TBOPUIECKOM
Hay4HOU J1eATENbHOCTH;

— CO3JJaHME B CTYACHYECKO# cpenme atMocdepsl B3aUMHOI TpeOOBAaTENBHOCTH K OBIAJICHUIO 3HAHUSAMH, YMCHUSMH H
HaBBIKAMHU;

— TOMYJISIpU3aIHsl HAyYHBIX 3HAHUHA Cpear 00yJaIOIINXCs;

— COHCﬁCTBHe ITOBBILLICHU IO HpI/IBJ'IeKaTeJ'H)HOCTI/I HayKI/I, noz[)lepnaca Hay‘IHO-TeXHI/I‘IeCKOFO TBOp‘I@CTBa;

— CO3/JaHUC YCJOBUH Ui TOJIydeHHs] OOYYarOIUMHECS JOCTOBEPHOW HH(MOPMAIMKA O MEPEIOBBIX MOCTHKCHUSIX H
OTKpI)ITI/IHX MHpOBOfI u OTG‘ICCTBCHHOﬁ HayKI/I, IIOBBIILICHU A 3aI/IHTepeCOBaHHOCTI/I B Hay‘IHLIX ITO3HAHUAX 06 yCTpOfICTBC
MHpa U 00LIeCTBa;

— COBEPIICHCTBOBAHUE OPTaHU3AIUH U IJIAHUPOBAHUS CAMOCTOSATEILHOM pabOThl 00YJAIONIUXCS KaKk 00pa30oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBAHHUS OyIYIIEro CreHaInCcTa IIyTeM UHIUBUAYaIbHOH MM03HABATENFHON U UCCIIEJ0BATEBCKOM
ESITENHHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIUTAHUE 00YJAIOINXCS

Lens npodeccroHambHO-TPYI0BOTO — (POPMHUPOBAHUE y 00ydarOMMXCcsi OCO3HAHHOW MPO(heCcCHOHaNBHON OpHUEHTALNH,
MIOHMMaHHS OOIIECTBEHHOTO CMBICJIA TPYAA W 3HAYMMOCTH €ro Ul ce0s JINYHO, OTBETCTBEHHOTO, CO3HATEIFHOTO H
TBOPYECKOTO OTHOIIEHMS K OyXylIel NesaTesIbHOCTH, TPO(heCCHOHATBHOM 3THKH, CIIOCOOHOCTH MPEABUACTh N3MEHEHNS,
KOTOpBbIE MOTYT BO3HHKHYTh B TNpPO(ECCHOHAIBHOW JESTeNbHOCTH, M YMEHHUIO paboTaTh B HM3MEHEHHBIX, BHOBb
CO3/IaHHBIX YCIIOBUAX TPYAA.

Ilens BociUTaHUA AOCTUIAETCS T10 MEpE PEIICHNs B €AUHCTBE CIEIYIOUINX 3a/1a4:

— opMHpOBaHUE CO3HATEIBHOTO OTHOIICHNS K BEIOpaHHOH Tpodeccu;

— BOCIIMTaHUE YECTH, TOPAOCTH, JIIOOBH K NMpPO(EccHu, CO3HATEIbHOrO OTHOIIEHHS K NPOo(eccCHOHAIBHOMY JIOMrY,
MIOHMMAEeMOMY KaK JINYHAs! OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmupoBaHKE NICHXOJIOTHH NpodeccroHana;

— (opmupoBanue MPodhecCHOHATBHON KYIIBTYpPbI, STUKH MPOHECCHOHATBHOTO OOIICHUS;

— (opMHUpOBaHKE COIMATIBHON KOMIETEHTHOCTH 1 APYTHE 3a/1a4M, CBA3aHHbIE C UMUKEM MPo(eccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTPaCIIU

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Biox 1. ducuurmnunel / O0s3aTeIbHAS 9acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTHUKH, HA KOTOPbLIX OCHOBLIBAE€TCHA U3yUCHUE JAHHOM JUCIHHUIIIMHbI

1 b1.0.08 NMudopmaTrka

N

51.0.10 ®usuxa

w

51.0.11 Xumus

2.2 JIncuMnJMHbI M NPAKTHUKH, AJI51 KOTOPbIX U3yYeHUe JAHHOMN IMCUHIJIMHbI
He00X0IMMO KaK IpeAlIecTBYIoNIee

51.0.01 ®unocodus

B1.0.20 Cucrema MeHEKMEHTA KaueCTBA

b51.0.24 ConpoTusiieHre MaTEpUAIIOB

b1.0.25 Teopust MexaHU3MOB ¥ MaIlTUH

b3.01(/1) BeinmosHeHKe, MOATOTOBKA K MPOLEYPE 3alUThI BBITYCKHOH KBAIH(UKAIIMOHHON paboThl

OO WN -

b3.02(/1) 3amuTa BBIIYCKHOI KBann(pUKaMOHHOH paboThl

3 IIVIAHUPYEMBIE PE3YJBTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Koa n Koa nm HaumeHoBanue
HAaMMEHOBaHHeE HHAUKATOPA 10CTUKEHUS IlnanupyeMble pe3yJbTaThl 00yYeHH s
KOMIIETEHIIUHU KOMIIETeHIIMH




OIIK-1 Cnocoben
MIPUMECHSTh
€CTECTBEHHOHAYYHBIC
1 OOIIECHHKCHEPHBIC
3HAHUS, METOBI
MaTeMaTH4ecKoro
aHanM3a u
MOJICIIUPOBAHUSI B
po¢eCCHOHATBHOM
JeATeIbHOCTH

OIIK-1.1 ITpumeHsTH
OCHOBHBIC 3aKOHBI,
TIOJIOXKEHHSI, TEOPEMBI 1
MPUHIHUIIBI TEOPETHYECKOH
MEXaHUKU U MaTeMaTHKH TIpU
OIMCAaHUH U UCCIIEJOBAaHUN
MEXaHUYECKOTO JIBHIKCHHUS U
MEXaHUYECKOT0
B3aUMO/ICHCTBUSI DJIEMEHTOB
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX CUCTEM

3HaTh: OCHOBHBIC OIIPEACIICHUA U ITIOHATHUA TeOpeTH‘leCKOﬁ
MCXaHHUKH U MAaTCMAaTHUKH, CBA3aHHBIC C HpPIKJ'IaL[HOﬁ
OGJ’IaCTLIO; IIOCTaAaHOBKHU MOJICJIBHBIX 3aJa4; 0a30BEIC
MCTOIbI TeOpeTH‘IeCKOﬁ MCXaHHUKH U MaTCMaTUKU,
MPUMCHACMBIC IJI pCHICHUA MOJCJIbHBIX 3a1a4

YMeTh: KIaccupHUIpOBaTh MOACTBHEIC 3aJa91
TEOPETUUECKON MEXaHUKH U MaTeMaTHKH, CBSI3aHHBIE C
MIPUKIIATHON 00J1aCThIO; BBIOMPATh METOIbI PEIICHUS;
OIICHUBATh YPPEKTHBHOCTh BEIOPAHHOTO TIOAX0/1A;
MIPOBOJUTH aHAIN3 PEUICHUS] U UHTEPIPETUPOBATH
pe3yIbTaThI B PAMKaX MPEIMETHOM 00J1aCTH

Bnanets: TepMHHOHOFI/Ieﬁ 1 OCHOBHBIMH IIOHATHAMHU
TeOpeTI/I‘{eCKOﬁ MCXaHHMKH U MaTCMAaTHKH, HABBIKaMH
KOppeKTHOﬁ NNOCTaHOBKH MOJCJIbHEBIX 3aJla4d U BI)I60pa
METOZa pCIICHNS; HABBIKAMU aHaJIN3a U UHTCPHIpETAllun
PE3YJIBTATOB B paMKax HpHKJ’IaI[HOﬁ obnactu

VYK-1 Crocoben
OCYILIECTBIISATH
IIOUCK, KPUTUYECKUI
aHaJIM3 ¥ CUHTE3
nHpopmanuy,
MIPUMEHSITh
CHUCTEMHBIN TTOJIXO0.T
JUISL pELICHUS
MIOCTABJICHHBIX 3a/1a4

VK-1.1 Ananuzupyet
MPOOJIEMHYIO CUTYAITHIO
(3amady) U BeIIEISIET €€
6a30BbIe COCTABIIAIOLIHE.
DopMmynupyer
MaTEeMAaTHUYECKYIO TOCTAHOBKY
3anaun. PaccmarpuBaet
pa3InYHbIC BAPHAHTHI
pemeHns mpoOIeMHOM
CUTyaluy (3a1a4n),
pa3pabaTbIBaeT alrOPUTMBI FIX
peanu3am

3HAaTh: OCHOBBI METO/IOIOTHH CHCTEMHOTO aHAJIN3a;
MOJXOBI K (hopManu3aiiu mpobiieM NpUKIaaHON 001aCTH;
MIPUHIIUIIBI aHATUTHYECKON pa3pabOTKH MyIaHa PEeLIeHUs]
3amaud B chepe mpodhecCHOHATBHOI e TeIbHOCTH Ha BCEX
ero Jramax

YMeTh: aHaIM3UPOBaTh U (POPMATIH30BATE IPOOIEMY;
(hopMyIHpOBaTh OCTAHOBKY 33J1a4M C UCIIOJIb30BAHHEM
MaTeMaTHYECKUX MOHATHI; CTPOUTh AJITOPUTM PEILICHHS
(opManbHOH 3a1a4K; OLEHUBATH TPYJOEMKOCTh aJlrTOpHUTMa
Y TOYHOCTH PEIeHHs]; aHaJTM3HPOBaTh (hOpManbHOE
pelleHe U UHTEPIPETUPOBATh PE3yJIbTaThl B paMKax
MIPEACTaBICHUI MPOOIEMHON CUTYaINH

BrazmeTs: o61MHu METOAaMHU aHAIM3a U CUHTE3a; HaBBIKAMU
(opmanuzaiuu npoOIeMHBIX CUTYaIlMi; METOJAaMH OLEHKH
KOPPEKTHOCTH IIOCTABJICHHBIX 3aJ[a4y; METOJaMH [TOUCKa
AITOPUTMOB PELICHUH; HABBIKAMU pPEIIeHH 3a]1a4 B
YHCICHHOM U aHAJIUTUYECKOM BHJE; METOJJaMH OLIEHKU
TOYHOCTH HalJICHHBIX PEIICHUN; HaBBIKAMU HHTEPIIPETALH
(hopMaNbHOTO penIeHus B TepMHUHAX NPEeIMETHOH o0siacTu

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas opma *Kon
Kon HaunmeHnoBanue pa3aeioB, TeM U BU10B paﬁor C Hackr MHIHKATOPA
eMecTp Tlex Hp JIa6 CP JOCTHIKCHU A
KOMIIETEHIIUHU
1.0 | Paspen 1. Anredpanyeckue ypaBHeHusl.
1.1 | Pemrenne  anreOpawdyecKuX  yYpaBHEHWIA, TNPHONIMKCHHOE
pelieHre HeMHEHHBIX YPaBHEHUH; MPUONMKCHHOE PEIICHHe 3 6 6 OIlK-1.1
TPaHCLIEHIEHTHBIX YpaBHEHMH, coziepKalux VK-1.1
TPUTOHOMETpHUECKHE (PYHKIMH (B TIOJIHOM JHAIIa30HE YTJIOB).
2.0 | Pazuen 2. MaTpuuHOe HCYHCIEHHE.
2.1 | JluHeiiHass HE3aBUCUMOCTh CTPOK (CTOJIOIIOB) MATpPHUIHI,
HaxOXJICHWE paHra MaTpHIbl, OINpPEICIUTEINs, MHHOPOB; 3 8 8 OIIK-1.1
nceBJ0OOpaTHasl MaTpulla M ee IpPHUMEHEHHUE; ONpelesieHHe YK-1.1
COOCTBEHHBIX YHCEJ M BEKTOPOB MaTPHIIbI.
3.0 | Paszmen 3. DaemMeHTHI AU PEPEHIHATLHOI0 HCUHCICHHS.
3.1 | Ompenenenne 4acTHBIX W ITOJHBIX HPOWU3BOJIHBIX CIOXKHBIX
HEeNMHEHHBIX ~ (QYyHKOIMH CcO  MHOTMMH  apryMEHTaMH.
[IpumMeHeHHe TPOW3BOAHBIX K HCCICAOBAHUIO IOBEIICHUS
(yHKIMA. YCIOBHSI TOCTOSIHCTBA, BO3pAacTaHUs M yOBIBaHUS 3 8 8 OIIK-1.1
¢ynknmii  Ha  mpomexyTrke. HeoOxomumble — ycloBus YK-1.1
IKkcTpeMyMa.  JlocTaTouHble  YCIIOBHSI  CYIIECTBOBaHHS
9KCTPEMYMA, BBIPAXKEHHbIE B TEPMHHAX IEPBOM MU BTOPOMU
MIPOU3BOJHBIX. Y CJIOBHBIM 3KCTPEMYM.
4.0 | Pazmen 4. OcobenHocTH pemeHnii An¢depeHINnATLHBIX
YPABHEHHI.
4.1 | Tlpuknanaeie 3amaud, HOpuBoAANIMe K auddepeHInarbHbIM OIK-1.1
YPaBHEHHMSM MEPBOT0O M BTOPOro mnopsakoB. OCHOBHBIE 3 10 10 VK-li
YUCJIICHHBIE ~ METO/Abl  pemeHus  aupepeHnranbHbIX '




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Yacsl MHIMKATOpa
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUA0B padoT Cemect OCTHIKEHHS
Pl ek | mp | Jra6 | cp | M
KOMIIETEHIIUH
ypaBHeHHH. OCHOBHBIE YUCIICHHBIE METOJbI PEIICHUS! CHCTEM
muddepeHunanbHpIX  ypaBHeHUH. OCHOBHBIE 4YHCIICHHBIC
METOJIBl PpELICHUS MECTKUX cucreM JuddepeHnnantbHbIX
YpaBHEHHI.
5.0 | Pazgen 5. DJeMeHTHI HMHTErpPajJbHOTO WCYHCIEHHS
(yHKIHM 0THOI IepeMeHHOH.
5.1 | [lpunoxenuss  ompeneneHHOro  wWHTErpaima.  DopMyInbl 3 6 6 OIlK-1.1
YHCIICHHOTO WHTETPUPOBAHMUSL. YK-1.1
6.0 | Pasmen 6. DaemMenTHI Teopun psiios Pyphe.
6.1 | Panget @ypre 11 9eTHBIX, HEUYSTHBIX QYHKITNH, A7 QYHKITHHA ¢
nepuoaoM 21. Pasnoxxenne Hemeproandecknx (GpyHKIMHA B psif OIlK-1.1
. 3 6 6
®ypoe. Psan Dypre Ha [0, 1 ]. YacToTHBIH aHATTN3 — pa3ioKeHNE YK-1.1
CUTHAJIOB Ha TAPMOHHKH (CIIEKTPAILHBIN COCTAaB).
7.0 | Pasuen 7. lpuioxkenus npeodpasosanus Janmnaca.
7.1 | Pemmenne mud¢epeHIUaNbHBIX ypaBHEHHA Ha  OCHOBE 3 7 7 OIlK-1.1
npeoOpaszoBanus Jlamnaca. [Ipumenenne YK-1.1
7.2 | PacuetHo-rpaduueckass pabora Ne 1  «Otuer 1O 3 6 OIIK-1.1
MaTeMaTUYECKOMY NIPAKTUKYMY» YK-1.1
. OIIK-1.1
dopma MpoMeKyTOUHOI aTTecTalu — 3a4eT 3
YK-1.1
Hroro yacos (0e3 yaéra 4acoB Ha MPOMEKYTOIHYIO 51 57
aTTECTAINIO)

S ®OHJ OHEHOYHbIX CPEACTB JJIA ITPOBEJIEHUWA

ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

@oHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOTHON aTTeCTallnu
0 AUCUHIUINHE 0(OpMIIEH B BHIE NpriioxkeHust Ne 1 k pabodeit mporpaMme AUCIMIUIMHBI M pa3MEIICH B 3IEKTPOHHON
nH(popMannoHHO-00pa3oBaTeNIbHOM cpenie Y HUBEpCUTETa, JOCTYITHONW 00yYaloIeMycst Yepe3 ero JMYHbIH KaOuHeT

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMUIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

Kon-Bo k3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
Anxwios, A. B. Breiciiag matemaruka : YuebHoe rmocobue / A. B. AHkmioB. — 4-¢
n3a. — YiaesHoBck : YnI'TY, 2017. — 4. 1. — 150 ¢. — URL.: N
6.1.1.1 OHnaiin
https://e.lanbook.com/book/165101 (aara obpamenwus: 15.04.2024). — TekcT :
9JIEKTPOHHBIH.
Bannun, K. B. Beiciras matematuka : yaeOrnuk / K. B. banmun, B. H. bammsikos, A.
B. Pykocyes ; mog o6mr. pen. K. B. bamaua. — 3-e u3n., crep. — Mocksa :
6.1.1.2 ®JIMHTA, 2021. — 360 ¢. — URL: Onnaiia
https://biblioclub.ru/index.php?page=book&id=79497 (nata obpamieHus:
18.04.2024). — TeKcT : 3J€KTPOHHBIH.
umnaues, B. C. Beiciias matemaTnka : yaeOHoe nmocodue aist By3os / B. C.
6.1.13 [unaye. — 8-e w3x., mep. u qorn. — Mocksa : FOpaiit, 2020. — 447 ¢c. — URL: Omnaits
"' https://urait.ru/bcode/449732 (nara obpamenus: 22.04.2024). — Tekcr :
3JIEKTPOHHBIN.
6.1.2 JlonoJHATEIbHAS JUTEPATYPA
Koin-Bo 3k3.
Bubmuorpadudeckoe onmcanme B 6ubnmorexe/
OHJIANH
Topnau, b. A. JIuneiinas anreOpa : yaebnoe nocodbue / b. A. I'opmau. — CaHkT-
6.1.2.1 IerepOypr : Jlans, 2022. — 480 ¢. — URL.: https://e.lanbook.com/book/210983 Ownuaiin

(mata obpamenust: 15.04.2024). — TekcT : 2IEKTPOHHBIH.

6.1.3 YueOHO-MeTOANYECKHE Pa3PA0OTKH (B T. Y. VIS CAMOCTOSATEIbHOI pa6oThl 00y4aKOIINXCH)




Kon-Bo 3K3.
bubaunorpaduueckoe onucanue B Oubimnorexe/
OHJIAHH

Emuncees, A.B. MeTognueckue yka3aHus 0 U3ydeHHIo qucnuIumHbl b1.0.45
[IpakTHKyM 10 MaTeMaTHKe TI0 HarpasieHuIo moarotoBku 15.03.06 MexarpoHuka
1 poboToTexXHHKa, TpoQriIs MexaTpoHHBIE CHCTEMBI Ha TpaHcmopTe / A.B.
Emucees; NpkyT. roc. yH-T myteit coodm. — Upkyrek: UpI'YIIC, 2023. - 11 c. -
Texcr: anexkrponnsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49458 1484 2024 1 signed.pdf

6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»

6.1.3.1 Ounaiu

6.3 IIporpamMHoe o0ecnieyenre M1 MH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6.3.2 Cnenuaau3upoBaHHOE MPOTPaMMHOe odecreyeHne

6.3.2.1 \ He npenycmotpeno
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI

6.3.3.1 \ He npenycmoTpenst

6.4 IIpaBoBbIC 1 HOPMATHBHBIE JOKYMEHThI

6.4.1 \ He npenycMoTpeHs!

7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOIA BA3BI,
HEOBXOJIUMOIi JJ151 OCYIIECTBJIEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsieBckoro, 1. 15;
kopnyc JI UpI' VIIC naxoautcsa — no aapecy r. UpkyTck, yia. JlepmonTosa, a.80

VYuebHnast aynuropus ['-115 i nmpoBeieHus ISKIIMOHHBIX U MPAKTHUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYNIOBBIX U HHAUBUIYAJIbHBIX KOHCYJIBTAIMH, KypCOBOTO MPOSKTHPOBAHNUS (BBIIIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIA U IPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pyIOBaHHE !
CHEUATN3HPOBaHHAs MeOeIb.

VYuebHnas aynuropus ['-103 i nmpoBeieHNs ISKIIMOHHBIX U MMPAKTHUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYIIOBBIX U MHAWBUYaIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBITIOJIHEHHS KYPCOBBIX
padoT), TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOUHOM aTTectanu. OCHOBHOE 000pyIOBaHUE:!
CHelHalu3upOBaHHast MeOeTb.

VYuebHnast aynuropus ['-207 11 npoBeieHNs JISKIIMOHHBIX U MPAKTHUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYTIOBBIX U MHIMBHUYaJIbHBIX KOHCYJIbTAIUN, KypCOBOT'O MPOSKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISI ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
crenanu3upoBaHHast Mebenb. [l mpoBeneHNs 3aHATHIH UMEI0TCs ydeOHO-HaTIs,IHbIe TOCcOOuS (TLIaKaThl).

YuebHas ayautopus I'-212 ans npoBeieHNs IEKIMOHHBIX U MPAaKTUYECKUX 3aHATHH, Tab0paTopHBIX paboT,
TPYTIOBBIX U MHIMBHUYaIbHBIX KOHCYJIbTAUN, KYpCOBOI'O MPOSKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX
paboT), TEKYIIEero KOHTPOJISI U MPOMEKYTOUHOH arrectanuu. OcHOBHOE 000pyI0BaHuE:!
crenuanu3upoBaHHast Mebenb. [l mpoBeeHNs 3aHATHA UMEIOTCs ydeOHO-HaTIsAHbIe TocoOus (TIaKaThl).

VYuebHas aymutopust ['-223 amns mpoBeqeHNs IEKINOHHBIX U MPAKTUIECKUX 3aHATHH, Ta00paToOpHBIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX
paboT), TEKYIIEero KOHTPOJISI ¥ MPOMEKYTOUHOH arTecTanui. OCHOBHOE 000pYy/I0BaHHE:
crenManu3upoBaHHast Mebenb. [l mpoBeeHNs 3aHATHH UMEI0TCs ydeOHO-HaTIsIHbIe TOCcOoOus (TIaKaThl).

[Tomemenns U1t caMOCTOSATENbHON pab0Thl 00YJAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
MOAKIIIOYEHHON K MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT», 1 00ecneueHbl JOCTYIIOM B
JNEeKTPOHHYI0 HHPOpMaInOHHO-00pa3oBaTensHyI0 cpeny Upl YIIC. [Tomemenus 11 caMOCTOSTETHHOM

7 paboThI 0OyUarOIMXCS:

— YHUTATbHBIE 3aJIBI;

— y4eOHbIe 3aTbl BRIUUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IOMEIIEHHS JIJIs XpaHeHHs1 1 NPO(UIIaKTHYECKOro 00CIyKUBaHHs yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIUXCA
11O OCBOEHMIO TN CIUIIJIMHBI

Bun yueGHOI

EATOIBHOCTH Opranuzanus yueOHOH NesaTeIbHOCTH 00yJaromerocs

Jlexmst (ot matmHCKOTO «lection» — dYTeHWE) — BHJ AyAWTOPHBIX YUEOHBIX 3aHATHH.
Jleknusi: 3aKkianbpIBa€T OCHOBBI HAay4YHBIX 3HAHUM B CHCTEMATHU3WPOBAHHOM, MOCIEI0BATEIbHOM,
00001meHHo (GopMe; PACKPBIBAET COCTOSIHME€ W TEPCHEKTUBLI Pa3BUTHS COOTBETCTBYIOLIEH
Jlexuus 00JacTH HAYKW U TEXHUKH; KOHIECHTPUPYET BHHUMaHUC OOydJaromuxcs Ha HAuOoOJee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIHPYET IMO3HABATEIBHYIO AKTHBHOCTD 00yJYaFOIIUXCSL.

Bo Bpems JNEKIMOHHBIX 3aHIATHH OOYYaIONIMICSA JOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA W3YyYaeMbIX NpoOJieMaxX M BKIIOYUTH B PadOTy BCE BUABI IAMATH: CIOBECHYIO,




00pa3HyI0 ¥ MOTOPHO-ABHUTraTeNbHYI0. J{JI1 3TOr0 BeCh MaTepHal, H3JaraéMblil PENOiaBaTEeNeM,
oOydaromemMycsi HeoOXOAMMO KOHCHEKTHpOBaTh. Ha MOiIX KOHCHEKTa clexyeT IoMedaTh
BOIPOCHI, BBIACIECHHbIE OOYydYalOIMMCSl Ui KOHCYJIbTAllMM C IIperojasaresieM. BbIBOJbI,
MIOJyYeHHBIE B BUE POPMYJI, PEKOMEHIyeTCsl B KOHCIIEKTE TIO{4ePKUBATh WIIN 00BOJIUTH PAMKOH,
4yToOBl JIy4lle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTh KpaTKWUil CIPAaBOYHMK, COJIEPIKaIlUi
oTIpeJieTICHUs] BaXKHEHUIINX MOHATHH Jekuuu. K KakIoMy 3aHATHIO ciieayeT pa3o0pars Marepual
npeaplaymed neknuu. M3ydas Matepuan mo y4eOHHWKY WM KOHCIIEKTY JIEKIHH, Clemyet
MIEPEXOJUTH K CIETYIOMIEMY BOIIPOCY TOJIBKO B TOM CIy4Yae, KOTJa XOPOIIO YCBOEH MPEIbL YN
BOMpOC. P51 BONMPOCOB TUCIUIIIMHBI MOXKET OBITh BBIHECEH Ha CAMOCTOSTEIbHOE H3ydeHHe. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BBINOIHEHHUS. B KOHCIIEKTe JIeKIUi HEOOXOJMMO OCTaBUTH MECTO
JUTSL OCBEICHUS YHOMSHYTBIX BONpocoB. O003HAYNTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYIHOCTHU, IOMETHUTD U TIONBITAThCSL HAITH OTBET B peKOMEHAyeMoi urepatype. Ecin
CaMOCTOSTENLHO HE yJaeTcst pa3o0paThesl B MaTepuaie, To He00X0auMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATEII0 HA KOHCYJIBTAIMH, HA MPAKTUYECKOM 3aHITUU

IIpakTnueckoe
3aHATHC

ITpakTHdeckoe 3aHATHE — BUJ ayJUTOPHBIX yIeOHBIX 3aHITHI, IeeHaNpaBiIeHHas Gopma
OpraHM3aly y4eOHOTO Mmporecca, MPH peaan3alul KOTOPOH 0OyJaromIrecs 1Mo 3aJaHuio0 U MO
PYKOBOJICTBOM TPEMNOAABATENS BBINOJIHAIOT MpaKTH4ecKHe 3anaHus. IIpakThdeckne 3amaHus
HanpaBsjeHbl Ha YriIyOleHHe HAy4YHO-TCOPETHYECKMX 3HAaHUW W OBIIAJICHHE OINpPEIEIICHHBIMU
MeToaMH paboThl, B MPOIIECCe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUSI M HABBIKH BBINIOJIHEHHS TE€X
WIN HMHBIX y4eOHBIX JeWcTBHMI B naHHOW cdepe Hayku. [IpakThdeckue 3aHSATHS pPa3BUBAIOT
Hay4qHOE MBIIUIEHHE U peub, MO3BOJIIOT MPOBEPUTH 3HAHUS OOYUYaIOIIMXCS, BBICTYMAIOT Kak
CpeACTBa OIEPaTUBHOM 0OpaTHO CBSI3H; LIeNb MPAKTHYECKUX 3aHATHI — yrIIyONsiTh, paclIupsTh,
JICTATU3UPOBaTh 3HAHMS, ITOJIydCHHbIE Ha JIEKIMH, B 00OOIIEHHOW (opMe M COJeHCTBOBATH
BBIPaOOTKE HaBBIKOB MPO(ECCHOHAIBHOM JeITeIFHOCTH.

Ha mpaktudecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JVCIUTUIAHBI, pa30UpatoTcs OCHOBHBIE THITHI 3aa4. K Ka)kJoMy MpaKTHYECKOMY 3aHATHIO CIETyeT
3apaHee CaMOCTOSITENILHO BBHITNONHUTH JOMAIIHEE 3aJaHHe W BBIYYHTb JIEKIIMOHHBIM MaTepHal K
crepyromei Teme. CucreMaTiuecKoe BBINOIHEHNE JOMAIIHNX 3aJaHuil 00s3aTeNbHO U SABJISETCS
Ba)XKHBIM (paKTOPOM, CIIOCOOCTBYIONINM YCHEITHOMY YCBOCHUIO TUCHUIIIHHBI

JlaGopaTtopHas
pabota

OCHOBHO 11eTIbIO JTA0OPAaTOPHBIX PAOOT ABISIETCS TEOPETHUECKOE 000CHOBAHKE, HATIISTHOE
W/WIN 9KCHEPUMEHTAIBHOE TOATBEP)KICHHUE W/WIM TIPOBEPKA CYIIECTBEHHBIX TEOPETHYECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEIl) aHaM3 CYIIECTBYIOUIMX METOIUK W METOJOB HX
peammzanui ¥ T.1. OHM 3aHMMAOT NPEHMYIIECTBEHHOE MECTO INPH H3YYECHHH AWCIUIUINH
00s13aTeNbHON YacTH M 9acTH, (GOpMHUPYEeMOil yuacTHIKaMH 00pa3oBaTeNbHbIX OTHOMEeHNH broka
1.

Hcxons u3 nienu, coaepxkanieM J1abopaTOpHBIX pabOT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHAs TPOBepKa GopMyJI, METOIMK pPacyueTa;

- IPOBE/ICHHE HATYPHBIX M3MEPEHHI CBOWCTB, pab04HX ITapaMeTpOB, PEXKUMOB pabOoThI PU
ITOMOIIIY JJAOOPATOPHOTO 00OPYIOBAHUS U/HIIU CTEHIOB I MAKETOB;

- 03HaKOMJICHHUE, aHAJIU3 M TEOPETUUECKHE BBIKIAKH M0 YCTPONUCTBY, IPUHIIUITY JEHCTBHS
u crioco6am 00CITy)KMBaHHS aIlliapaTos, JeTaleil MalluH, MEXaHU3MOB, IIPOILIECCOB, IMPOTEKAOINX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpPIpeTanus YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CIIEIIHAIN3HPOBAHHOTO IPOrPaMMHOTO 00ECTICUeHNS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOXKHBIX XUMHYECKHX,
(bU3NYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIP. 00BbEKTaX;

- HarJsiqHOe TMpejcTaBlieHHe O paboTe MepcoHalla KOHKPETHOW OpraHM3aliH WIIN
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHBIX M BHEIITATHBIX CUTYAIHH
B BUPTYaJbHBIX CHENHANU3UPOBaHHBIX APM (aBTOMaTH3MPOBAHHBIX pabOUMX MECT);

- YCTaHOBJIGHHE M MOJTBEPXKACHHE 3aKOHOMEpHOCTell (IyTeM CpaBHEHHS MPOBEISHHOIO
9KCIEPUMEHTA U PACCUUTAHHBIX 3HAUSHUH) U T.[I.;

- O3HAKOMJIEHHE C METOJMKAaMHU NMPOBEICHUS] AKCIIEPUMEHTOB, HArJSAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPUCTHUK;

- aHaJIM3 pa3yIMYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE IIPOU3BOJICTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacyer MapamMeTpoB Pa3IMYHBIX SBJICHUH M INPOIECCOB, CMOJECIUPOBATH KOTOPHIE HE
BO3MOXKHO B peaJIbHbIX YCIOBUSIX (HAaIIpUMep, Ype3BblYaiiHbIe CUTYAIMU | TIP.);

- HaOJIOJICHUE PA3BUTHS SIBICHHUM, ITPOIIECCOB H JIP.

JlommyckaeTcsi nHOE coJiep)kaHue 1abopaToOpHBIX padoT, eciu 3TO OyJeT CrocoOCTBOBAThH
peanu3aiy 1esel 1 3a1a4 AUCHUIUIMHBI 1 (OPMUPOBAHHIO COOTBETCTBYIOIINX KOMIIETSHIUH.

ITo xapakTepy BBIMOJIHIEMBIX Ja00PaTOPHBIX PAOOT BO3MOXKHBI:

- O3HaKOMHUTEJbHbIe pabOThI, HCIOJB3yeMble Ul  3aKpEIUICHUs  H3y4YeHHOI'o
TEOPETHYECKOTO MaTepUalIbl;




- QaHAINTHYIECKUE pabOThI, UCTIONb3yEMbIC JUIS MOJIY4YeHHs HOBOH HMH(pOPMAINK Ha OCHOBE
(hopMann30BaHHBIX METOIOB;

- TBOpYECKHUE pabOThl, ODHEHTHPOBAHHBIC HA CAMOCTOSTEIBHBIN BHIOOD IOJIX0/10B PEIICHUS
3ajau.

[Ipexae, 4emM NPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOy4alomIMMCS HEOOXOAUMO
MIOBTOPHUTH TEOPETUUECKUI MaTepual 1o TeMe padotel. Kaxxnas mabopaTopHas paboTta ocHaleHa
METOIUYECKIMH YKa3aHUSIMH, pa3paOb0TaHHBIMU NPENOJaBaTEISIMY, BEAYIUMHI JUCIUILTHHY

CaMocTosTenpHas
pabora

OOyuenne no aucuuiuinHe «IIpakTHKyM MO MareMaTHKe» NpeaycMaTpHBacT aKTHBHYIO
caMmocTosATeNnbHyI0 pabory oOyuwaromerocs. B pasgene 4 paboueld mporpamMmbl, KOTOPBIH
HaszbiBaeTcsl «CTPYKTypa M COJIEp)KaHWE IUCUHUIUIMHBD), BCE Yachl CaMOCTOSATENIbHOW pPabOoTHI
pacrmicaHbl [0 TeMaM W BOIpOcaM, a TaKXKe yKazaHa HeoOxonumasi ydeOHas JMTeparypa:
oOygaromuiicss M3ydaeT y4eOHBIM MaTepuai, pa3OupaeT HMpUMEpHl M pellaeT pa3HOYPOBHEBEHIC
3aJaud B paMKaxX BBIIOJHCHHS KaK OOMIMX JOMAallHUX 3aJaHud, TaKk W HHIUBHIYaITbHBIX
noMamHux 3amannit (MA3) u apyrux BUOOB paboT, MPEeXyCMOTPEHHBIX pabodeld mporpamMMmoit
IUCUMILIMHBL. [Ipy BBIOMHEHHMH JOMANIHUX 3aJaHUi 00ydaroleMmycsi cleoyeT OoOpaTHUThCS K
3aj1a4aM, PeIICHHBIM Ha MPEABLAYIINX IPAKTHYCCKUX 3aHATHSX, PEIICHHBIM JOMAIIHAM paboTaM,
a TaKKe K IpuMepam, IPUBOAUMBIM JieKTopoM. Eciu aToro 6yner HenocTaToOYHO /IS BEITOITHEHUS
BCei pabOThl MOXHO JIOTIOJIHUTEILHO BOCIIONIB30BAThCSl YIEOHBIMHU MTOCOOMSIMH, IPUBEICHHBIMH B
pasmene 6.1 «YueOHast nureparypa». Eciu, HecMOTpss Ha W3yuYeHHBIH Marepual, 3aJlaHue
BBITIOJIHUTL HE YyHaCTCsd, TO B O6H3aTeJ'II>HOM NopsAaKE HeO6XOZ[I/IMO MOCETUTHL KOHCYJIbTallUIO
NpenoaaBaTes, BeAYIIEro MpakTHUeCKUE 3aHsTHsI, /WK KOHCYJBTALHUIO JIEKTOpa.

Z[OMaIHHI/Ie 3aJaHus, HWHAWBUAYAJIbHBIC JOMAIIHUE 3adaHuss W Jpyrue pa6OTLI,
MPEyCMOTPEHHBIC paboUeii MPOrpaMMoit TUCIUILUIAHBI JJOJDKHBI OBITH BBIMOJHCHBI 00yYarOIIUMCS
B YCTaHOBJICHHBIC IIPENOJABATEIIEM CPOKH B COOTBETCTBHU C TPEOOBAHMAMH K O(GOPMIICHHUIO
TEKCTOBOM W rpaduueckoil fokyMeHTanuH, chopmynupoBanHbM B [lonoxenun «TpeboBanus k
0(hopMIICHHIO TeKCTOBOH M rpaduuecKoil JokyMeHTanuu. HopMOKOHTpPOIIbY

Komruieke yueOHO-METOJUYECKUX MAaTepUaloB 10 BCEM BHUJAM y4eOHOH AeATeNbHOCTH, IPEIyCMOTPEHHBIM paboyeit
MPOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HHpOpMalMOHHO-00pa3oBarenbHoit cpene Vpl YIIC,
JOCTYITHOX 00y4aromemMycs 9epe3 ero JINYHbIN KaOMHEeT




IIpuio:xxkenne Ne 1 k padoueid mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yIbTaTOB 00yueHHsI 3aJauaM Oyay1iel npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPUHIIUIIOB OILICHUBAHMUSL:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, MPEBBIIICHHE MHUHUMAIbHBIX  XapaKTEPUCTHUK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXKHAsI BBIPAKEHHOCTH XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIMYECKOM 00ECTIEUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucruminza «[IpakTHKyM 1o MaTeMaTuke» y4acTByeT B ((OPMUPOBAHUN KOMIICTEHIIHNA:

OIIK-1. Cnoco0OeH NPUMEHATh ECTECTBEHHOHAyYHbIE M OOIICHMH)KEHEPHBbIC 3HAHMS,
METO/Ibl MATEMAaTUYECKOTO aHaIN3a M MOJCITUPOBAaHUS B IPO(ECCHOHATBHON AATEIbHOCTH

VYK-1. CriocobeH OCyIIeCTBIIATh MOUCK, KPUTUYECKUH aHAIW3 U CHUHTE3 MH(OpMAaIuH,
HMPUMEHSATh CUCTEMHBIH MOXO0 JUTS PEIICHHs TOCTABICHHBIX 3a1a4

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI ouHasi popma o0yUeHus
HaumeHoBanne Kon
HaumMmeHOBaHHE OLIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'0 JIOCTHKEHUS *
IIpOBEACHUS*)
MEpOIPHUATHS KOMITETEHIINU
3 cemecTp
1.0 Pazgen 1. Auredpanyeckue ypaBHeHHs
Pemenne anreGpanueckux
ypaBHEHUH; IPUOIMKEHHOE
pelIcHUE HEMMHEWHBIX YPaBHEHUN;
11 Texymmii MIPUOJIMKEHHOE PEeLIeHUe OIIK-1.1 Konrponbhas padora (KP)
' KOHTPOJIb TPAHCLICHCHTHBIX YPABHEHUH, YK-1.1 (MMCBMEHHO)

COZlepKaIIX
TPUTOHOMETpUIECKHEe PYHKIUH (B
MIOJTHOM JHANa3oHe YIJIOB).

2.0 Pa3nen 2. MaTpuuHoe HCYMCIEHUE

JluneiiHast HE3aBUCUMOCTh CTPOK
(cToONmOIOB) MaTPHIIBI, HAXOXKICHHE

Texymuii DaHra MaTpHilbl, OTPEACIUTEN, OIIK-1.1 Konrponbhas padora (KP)
MHUHOPOB; TICEBA000paTHas

KOHTPOJIb YK-1.1 (TMCBMEHHO)
MaTpHIla U ee MIpUMEHEHHE;

OIpe/ieieHle COOCTBEHHBIX YMCE
1 BEKTOPOB MaTpHIIBI.
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3.0 Pa3nen 3. DaemMenThl () PepeHIInaTLHOT0 HCUNCTEHUS

OmnpeneneHne YaCTHBIX U MOJIHBIX
MIPOU3BOIHBIX CIOKHBIX
HEJIMHEHHBIX PYHKIUH co
MHOTHMH apryMEHTaMHU.
[IpuMeHeHne NPOU3BOIHBIX K
HCCJIEIOBAHUIO TIOBEICHUS
(GyHKIMHA. Y CIIOBHUS TOCTOSIHCTBA,
BO3pacTaHus U yObIBaHUs QyHKUMIT
Ha poMexyTke. HeoOxoanmble
YCIIOBHS DKCTPEMyMa.
JlocTatouHsle yClIoBUs
CYILIECTBOBAHHUS KCTPEMYMa,
BBIPA)KEHHBIE B TEPMHUHAX NEPBOIl
U BTOPOH NPOU3BOJHBIX.

Y CII0BHBII SKCTpEMYM.

Texymuit
KOHTPOJIb

OIIK-1.1 Konrponbhas padora (KP)

3.1 VK-1.1 (TMCHMEHHO)

4.0 Pa3nen 4. OcobenHocTH pewenuii (¢ depeHMAIBHBIX YPABHEHHUIA

[MpukiaaHbie 321241, NPUBO/ISIIIE
K nuddepeHnranbHEIM
ypaBHEHHSIM TIEPBOTO U BTOPOTO
nopsiakoB. OCHOBHbIE YHCIICHHBIC
METO/IbI PEIICHHs

41 Texymuii i epeHInanbHbIX YpaBHEHHUH. OIlK-1.1 Konrponbnas padora (KP)
' KOHTPOJIb OCHOBHBIE UHCIIEHHBIE METOIbI YK-1.1 (TMCBMEHHO)

pEeLIeHUsI CUCTEM

i epeHInanbHbIX YpaBHEHUH.
OCHOBHBIE YHCIICHHBIE METO/IBI
PELIECHUs KECTKIX CUCTEM
nuddepeHnranbHbIX YpaBHEHHUI.




5.0 Pa3nen 5. DjieMeHThI HHTErPAJbHOr0 MCHUCIeHUs] PYHKIMU OTHOM MepeMeHH oI
. IIpunoxeHus onpeneseHHoro
Texymmii p pen OIlK-1.1 KonTponbHast padota (KP)
51 uHTerpana. @opmMysbl YUCIEHHOTO
KOHTPOJTb VK-1.1 (TMCHMEHHO)
HMHTETPUPOBAHMUS.
6.0 Paznen 6. JiemenTsl Teopun psinoB Pypne
Psabr @ypbe 15 4eTHBIX,
HEYeTHBIX QYHKIMH, U1 QYHKIHH
¢ nepuosioM 21. Paznoxenue
Texymmii HeNepuoYeckux QYHKIHHA B psijt OIlK-1.1 Konrponbnas padora (KP)
6.1
KOHTPOJb ®ypse. Psax Dypoe na [0, 1]. YK-1.1 (MMCBMEHHO)
YacTOTHBIN aHAIU3 — Pa3I0KEHUE
CUT'HAJIOB Ha TAPMOHHUKHA
(cTIeKTpabHEI cOCTaB).
7.0 Pazgen 7. Ilpuiioxkenns npeodpa3zopanus Jlanjaaca
Pemenne muddepeHnmraIbHbIX
71 Texymuii yYpaBHEHUI Ha OCHOBE OIlK-1.1 Konrponbhas padora (KP)
' KOHTPOJb npeobpas3oBanus Jlamnaca. YK-1.1 (IMCHMEHHO)
IIpumenenue
. PacuerHo-Tpaduuaeckas pabora Ne
Texyrmmmii pag p OIlK-1.1 Pacuerno-Tpaduueckas
7.2 1 «OT4er mo MaTeMaTHICCKOMY
KOHTPOJIb VK-1.1 pabota (PTP) (rmrceMeHHO)
MIPAKTHKYMY»
3adert (cobecemoBaHme)
IIpomexxyTouHast OIlK-1.1 3a4er - TECTUPOBAHUE
aTTecTalus VK-1.1 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

*®opMa MpoBeIeHUsT KOHTPOJIbHO-OLEHOUYHOTO MEPOIPHUITHS: YCTHO, MMCbMEHHO, KOMITBIOTEPHbIE
TCXHOJIOTHUH.
Onucanue nokasareseid 1 KpuTepueB OLICHUBAHUS KOMIIETEH M.
Onucanue mKaJja OUeHUBAHUS

KoHTponbp KadecTBa OCBOCHHS JUCIHUIUIMHBI BKJIIOYaeT B Ce0s TEKyIIUHA KOHTPOIb
YCIIEBAEMOCTH M  MPOMEKYTOUYHYHKO AaTTECTAUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAs aTTeCTAIUsl OOYYAIOIIUXCS MPOBOISTCS B IIEJISIX YCTAHOBJICHUSI COOTBETCTBUS
JOCTHKEHUI  O0yJarommxcs TMO3TamHbIM —TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3yabTaTtaM o0ydeHust U GOPMHUPOBAHUS KOMIIETEHITUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUMW, HABBIKOB OOYyYaIOIIMUXCSA. 3ajadya TEKYIIEro KOHTPOJISI — OIMEpPaTUBHOE U PETYJISIPHOE
yIpaBieHHe YIeOHOM NesTeNbHOCTHIO 00YUarONINXCs HA OCHOBE 0OpATHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OLIEHMBAaHUS YUUTHIBAIOTCS B BUJE CPEHEN OLIEHKH MIPU MPOBEAECHUH TPOMEKYTOUYHON
aTTeCcTalluu.

J171s1 o1leHMBaHMS PE3YIHTATOB 00YUYEHUS UCIIOJIB3YETCSI YEThIpeX0aTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOIILIO», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHHO» U JABYXOa/UIbHAS IIKAJA: «3aUTEHOY,
«HE 32a4TCHO.

IlepeueHb OLICHOYHBIX CPEACTB, MCHOJIB3YEMBIX JUISl OLIEHUBAHUS KOMIIETEHLHMM, a TaKkKe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmenoBsanue
Ne Kpatkas xapakTepucTika OLLEHOUYHOTO CPEACTBA OLICHOYHOI'O
OIIEHOYHOTO CPEeJICTBa
cpenctea B ©OC

Tunosoe 3aJaHue
CpCZlCTBO U1 IPOBEPKHU yMCHI/Iﬁ NPUMEHATL IOJYYCHHBIC | IJIS1 BBIIIOJHCHUSA
PaC‘ICTHO'rpa(I)I/I"ICCKaSI 3HaHUA T10 3apaHee OHpe)ICHCHHOﬁ MCETOAUKE Ui PCHICHUs | paCYCTHO-

1 | pabora (PT'P) 3a]1a4 WK 331aHuil 10 pa3eny AUCIUIIINHEIL. rpadugeckoit
(TTMCBEMEHHO) MokeTr OBITh HCHOJB30BAHO JUIS OLEHKH 3HAHUH, yMEHHUH, | paboThI 1o
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIIUXCs paszenam/Temam

JAUCHUIIINHBI




Konrponbhas padora

CpeZICTBO U1l IPOBCPKU yMeHI/Iﬁ NPUMCHATL IMOJTYYCHHBIC
3HaHUA TI0 3apaHee onpez[eneHHoﬁ MCETOAUKE I PCUICHU

Tunosoe 3aganne
JUIS BBITIOJIHEHUS
KOHTPOJBbHOM

2 3a7a4 WK 3aJaHUH 10 pa3Aeiny JUCIUIIINHEL,
(KP) A i basicily et . .| paboTkI O
MoxeT ObITh HCHOJB30BAHO JUI OLCHKH 3HAHWH, YMCHUM,
paszaenam/Temam
HABBIKOB U (WJIM) OMBITA JESITCIBHOCTH 00YJIarOIIUXCS
JACLMILIAHEL
IIpomMexxyTouHas arrecrauus
IIpencraBnenue
HanmenoBanue
Ne Kparkasi xapakTepuCTHKa OL[CHOYHOTO CPECTBa OIIEHOYHOI'O
OLIEHOYHOI'O CPEICTBA
cpenctea B DOC
[lepeuens
CpezcTBo, MO3BOJISIONIEE OLICHUTh 3HAHUS, YMEHHSI, HABHIKOB
TEOPETHYECKUX
1 (WJIM) OTIBITA ESATETHHOCTH 00YYarOmerocs 1Mo JUCIUTUIAHE.
1 | 3auer . . | BOIIPOCOB H
MoxeT ObITh HCIOJB30BAHO JUISi OICHKH 3HAHWUN, yMEHHH,
MPaKTHYECKUX

HABBIKOB U (MJIN) OTBITA JEATEIHLHOCTH 00yJarOIINXCs

3a/laHuH K 3a4eTy

TecT — npomMexxyTOUHast
2 | arrectanus B popme
3a4eTa

Cucrema  aBTOMaTH3UPOBAaHHOTO  KOHTPOJIS  OCBOCHHS
KOMIETEHIINHA (YacTH KOMIIETEHIMH) OOyJaromuMmcs TIo
JUCHUTUIAHE (MOIYIIO) C MCIOJIB30BAHUEM HH(POPMAIIHOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

MoeT OBITh HCHOJB30BAHO U OLCHKH 3HAHWH, YMEHUH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

®doHg TeCcTOBBIX
3aJaHuN

KpnTeplm H IIKAJIbI OLIEHUBAHNA KOMIIETEHIIMH B pe3yJabTaTe U3YYCHUA NUCHUITIJIUHBI

NPHU NPOBeIeHUM NMPOMEKYTOUHOM aTTecTannu B popme 3auera. lllkasa oueHnBaHusI YPOBHS

O0CBOCHHUSA KOMIIeTEeH I

IIIxana orneHuBaHUs

Kputepuu oneHuBanus

YpoBeHb
OCBOCHHUSA
KOMIICTCHIIUN

«3a4YTCHO»

OO6yyatoniuiics TpPaBUIBHO OTBETUJ HA TEOPETUYECKHE
Borpockl. [loka3an OTJIMYHbIC 3HAHUS B paMKax y4eOHOTo
marepuaina. [IpaBuiibHO BBIMTOIHUI IPAKTHUECKHE 33 JaHUSL.
[Mokaszan OTIMYHBIE YMEHUS ¥ BIIQJCHHUS HABBIKAMH
MPUMEHEHUS [TOJTYYEHHBIX 3HAHUN U yMEHHH [IPU PELICHUH
3aja4 B paMKax ydeOHoro martepuana. OTBETHI Ha BCE
JIOTIOJTHUTENbHBIE BOIPOCHI

Bricokmit

OOyuaronuiicst ¢ HeOOIBIITUMU HETOYHOCTSMH OTBETHII Ha
TEOpeTHYECKHe BOMPOCHL. [loka3an Xopollue 3HAHHS B
pamkax  y4debHoro wmatepuaima. C  HeEOONBIIUMHU
HECTOYHOCTAMU BBIITOJIHHUJI MpaKTUICCKUEC 3aaHusl.
ITokaszan Xopomue YMEHUA U BJIAJCHUSA HaBbIKaMU
IPUMEHEHHUS NI0JYyYEHHBIX 3HAHUH U YMEHU [IPU PEIICHUU
3a7a4 B paMmkax ydeOHoro wmarepuana. OTBeTun Ha
OOJIBIIMHCTBO JOTOIHUTELHBIX BOIPOCOB

ba3zoBbIit

OOy4aronuiicst ¢ CynecTBEHHBIMI HETOYHOCTSIMH OTBETHII
Ha TEOPETUYECKUE BOIIPOCHI. INoxazan
YIIOBJICTBOPHUTENILHBIE 3HAHUSI B paMKax y4eOHOTO
MaTepuana. C CyIeCTBEHHBIMU HETOYHOCTSMHU BBIITOJHUII
npakTudeckue 3agaHus. [lokasan yaOBIETBOPUTENLHBIE
YMEHHUS U BJIAJICHUS HABBIKAMU IIPUMEHEHUS IOJIYyUYEHHBIX
3HAHUI ¥ yMEHUH NIpH PEeHIeHUH 33434 B paMKax y4eOHOTro
Marepuana. JomycTuia MHOTO HETOYHOCTEHN IIPU OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI

MuHUMaILHBIN

«HE 3a4TCHO»

OOyJaronuiicss IpA OTBETE HAa TEOPETHUYECKHE BONIPOCH U
npu BBINIOJIHEHUH MPaKTHYECKUX 3aJIaHui
MPOIEMOHCTPUPOBAJI HEJIOCTATOUYHBIM YPOBEHb 3HAHUU U
YMEHMH TpH peunieHuH 3a1ad B paMKax y4eOHOTo
Mmarepuana. [Ipn oTBeTax Ha JOIOJHUTENBHBIE BOMPOCHI
OBUIO JTOMYIIEHO MHOXKECTBO HENPAaBHIbHBIX OTBETOB

Komnerenmus
He copMHpoBaHa




Tect — npomexyTouHas arrectanus B popme 3auera

[IIxana oneHUBaHUS Kpurepuu onennBanms
«GAUTEHO OO6yqatonmuiicss BepHO oTBeTHI Ha 70 % ¥ GoJiee TECTOBBIX 3alaHUN IPU IPOXOKIACHUI
TECTHPOBAHUS
OOyuaronuiicst BEpHO OTBETWII Ha 69 % M MEHee TECTOBBIX 33laHUH NPH MPOXOXKICHUH
«HE 3a4YTEHO
TECTHPOBAHUS

Kpurepun u mkaJjbl olleHUBaHHUS Pe3y/JbTATOB 00y4YeHUsI MPHU NMPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

PacuetHo-rpaduueckas padora (PT'P)

[IIxaJipl OLIeHUBaHUS Kpurepuu onieHrBaHust

OOyuarommiicss TOJHOCTRIO WM TIPAaBHIIBHO BBHIMONHMI 3amanne PIP.
Ilokasanm oOTIM4YHBIE 3HAHHWS, YMEHHS W BIAJCHHA HaBBIKAMH
«OTIIUYHO» MIPUMEHEHHSI X TP PEIICHHUH 3aJad B PaMKaX YCBOCHHOTO y4eOHOTO
Matepuana. PI'P  odopmiena akkypaTHO W B COOTBETCTBHH C
MIPEABSBISEMBIMU TPEOOBaHUAMHU

OO6yuarommiics BeIoHWI 3a1anue PI'P ¢ HeOombInMu HETOUHOCTSIMIL.
IToxa3zain xoporre 3HaHHsl, YMEHHUS U BIaJJeHUS HaBBIKAMU IPUMEHEHUS
HX TIpU PELIeHHMH 3aJad B paMKaX YCBOGHHOIO y4eOHOro MaTepHaa.
Ectb HepoctaTku B oopmienun PI'P

OOyyaromuiicss  BelmodHmWI 3agaHue PI'P ¢ cymiecTBeHHBIMU
HeToyHOCTAMHU. llokazanm yaOBIETBOPUTENBHBIE 3HAHUS, YMEHHS H
«YOBJIETBOPUTETIHHO BJIAJICHUS HAaBBIKAMHU MPUMEHEHHs MX IPU pEIIeHHH 33Jad B paMKax
yCBOEHHOTO yueOHoro Matepuana. KagectBo opopmienus PI'P numeer
HEJOCTaTOYHBIN YPOBEHb

[pu Bomonsenmn PI'P  oOydwarommiics  MPOAEMOHCTPUPOBAI
«HEYIOBIETBOPHUTENBHOY» | «HE 3a4TEHO» | HENOCTATOYHBI YPOBEHb 3HAHWI, YMEHHH W BIAJCHHS HMH IIpH
pELICHUH 33124 B paMKaxX YCBOCHHOTO y4eOHOI0 MaTepuaia

«XOpOoUIo» «BadyTCHO»

KonrtponbHas padora
[ITkaJie! OlleHUBaHUS Kpurepun onennBanus

OOy4aromuiicst TIOJIHOCTBIO M IPAaBWJIBHO BBINIOJHWI  3aJaHue
KOHTPOJIBHOM paboThl. [Toka3an OTIHMYHBIC 3HAHUS M YMEHHS B paMKax
YCBOGHHOT0 y4eOHOro marepuana. KoHTposbHas pabora odopmiieHa
AKKYpPaTHO U B COOTBETCTBHU C NMPEABABIACMBIMHU Tpe60BaHI/I$[MI/I
OOyuarommiicss  BBIOJHHJ  3aJlaHUE  KOHTPOJNBHOW  paboThl ¢
HeOOIbIINMHU HETOUHOCTAMHM. Tlokazan XOopouine 3HaHud U YMCHUSA B
«3a4TEHO paMKax YCBOGHHOro ydeOHOro Matepuana. EcTb Hemoctatku B
oopMIIeHHH KOHTPOJILHOM paboThI

OOyuarommiicss  BBINOJHHJ  3aJlaHUE  KOHTPONBHOW  paboTel ¢
CYIIECTBEHHBIMH HETOYHOCTSMH. [loka3anm yHOBIETBOPHUTEIIBHBIE
«yIIOBIIETBOPHUTEIILHO 3HAHWS W YMEHUS B paMKax YCBOSHHOro y4eOHOTro MarepHaia.
KauectBo ohopmiieHHs] KOHTPOJIBHOW PabOTHI UMEET HEAOCTATOUHBII
YPOBEHb

OOyyaromuiicss HE MOJHOCTHIO BBIIOJHMI 33/1aHUS KOHTPOJIbHOM
paloThl, IPH ATOM MPOSIBHI HEAOCTATOUHBIH YPOBEHb 3HAHUH W yMEHHUH

«OTIIUYIHO»

«XOPOLLIO»

«HCYAOBJIECTBOPUTCIBLHO» «HEC 3a4YTCHO»

3. TunoBble KOHTPOJILHBbIE 3a]aHNs UJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJISI OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

3.1 TunoBble KOHTPOJILHBIE 321aHUSI /Il BHINOJHEHHUS pacuyeTHO-TpaduiecKux pador
KoHTponbHBIE BapWaHTBl 3aJlaHU  BBUIOKEHBI B  DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoiil cpene Upl YIIC, noctymHo# oOyuaronemMmycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxke npuBenen oOpasell THUMOBBIX BapHAHTOB 3aJlaHUM IS BBITIOJHEHUS PAacueTHO-
rpaguveckux padorT.

OO6pa3zer] TUTIOBOTO BapuaHTa pacueTHO-Tpaduueckoil padboTbl



«PacuerHo-rpadpuyeckas padora Ne 1 «OTyer mo MaTeMaTH4eCKOMY NMPAKTHKYMY»

1. IIpounterpupoBate nuddepeHaIbHble YpaBHEHUs EPBOT0 MOpsiaAKa U, T yKa3aHo,
pemmTs 3anauy Komm:

1) 2xdx—2ydy = x?ydy — 2xy®dx ;
2) xy' =+2X°+y? +y:
3y—-2x+1
'=———= y(0)=1;
3x+3 y0)
4) (1+y)(e*dx—e*dy) - (L+ y?*)dy =0;
5 (x+y)dy+(2x—y)dx=0;

6) Xy'sin Y ix= ysin y :
X X

3)

7) (1-e)yy' =¢e*,y(0)=1.
2. Ilpounrerpuposath auddepeHIMaIbHbIE YPABHEHHS, I0MYCKAIOIIUE TIOHMKEHIE
IOpsIIKA U, TJ€ YKa3aHO, PenTh 3aaady Komm:

1) y" =cos2x , Z:1, ’Zj: "(fj=0;
)y y(aj y(G Y%

2) x'y"+x3y =1;

3) y'=xe’, y(0)=1, y(0)=0;

4) x3y" + x?y' =1=0;

5) yy"+1=0.

3. IlpouHTerpupoBaTh JIMHEWHBIC OJHOPOJIHBIE W HEOIHOPOIHBIC IH(QepeHInaTbHbIC
YpaBHEHHMSI C TIOCTOSIHHBIMU KO3 (DUIIMEHTaMU |, T]Ie YKa3aHO, peluTh 3a1auy Komm:

1) y'+y'=0;

2) y'+2y'+y=0;

3) y'+y'—-30y=0,y(0)=Yy'(0) =4,

4) y'-17y'=X+6;

5) y"—8y' +17y =e*sin x ;

6) y"+11y’ + 20y = x%*;

7) y"+2y +5y =Xxsin X+ COSX;

8) y"V —6y"+9y" =3x—1;

9) y'—y=4Jx.

4. Paznoxurs B pan Oypbe 3anaHHy0 QYHKIHIO f (X) =x-1, (— 2;2).

5. Pasznoxwuts B psin Pypre QyHKUMIO, 3a1aHHYIO rpaduiyecKu

3.2 TunoBbie KOHTPOJIbHBbIE 32 aHUsI IJIsl BLINOJHEHUS KOHTPOJbHBIX padoT



Oo0pa3zen THIIOBOI0 BAPUAHTA KOHTPOJIbHOI PadoThI
«CucreMbl JIHHEHHBIX aJredpanvyeckux ypaBHeHH D
[Ipenen amuTenbHOCTH KOHTPOJSA — 20 MUHYT.
[Tpennaraemoe KOIM4eCTBO 3a4aHUN — 1 3a1aHue.
1. Pemuth cuctemy Mmetogamu Kpamepa u ['aycca

5X+8y—-z=-7,
X+2y+3z=1,
2X—-3y+2z=9.

OO0pa3en TUIIOBOI0 BAPHAHTA KOHTPOJILHOI padoThI
«udppepenunpoBanue GPyHKIMA OJHOI MepeMeHHOIN»
[Tpenen qnurenpHOCTH KOHTPOIISt — 20 MUHYT.
[Ipennaraemoe KOJUYECTBO 3alaHUil — 6 3aaHUN.

1. y=x3V1-x3.
4sin 3x

2. y:eT
2 2/5

3. y=(x‘5+2x—3x2——j
X

1. y=3Ih*(@2x+sin?3x).

COSEX 2
2. y=( 3 +3)°.
3. y=e?(cos3t+2sin3t), y'(0)-?

OO0pa3zen THIIOBOr0 BAPHAHTA KOHTPOJIbHOM padoThl
«HTerpupoBanue GyHKUMHU OXHON MepeMEeHHOI»
[Tpenen qnUTENTLHOCTH KOHTPOJIS — 15 MUHYT.
[Ipennaraemoe KOJIMUECTBO 33alaHUN — 3 3aaHUI.

Haittu nunterpansr:
2x

L x?(7-3x%f dx; 2. [ cos(@x+4)dx; 3.J‘ °_dx;

V10 —e*

OO0pa3zen THIIOBOT0 BAPHAHTA KOHTPOJIbHOI padoThI
«OnpenesieHHbIA HHTETPA»
[Tpenen qnurenbHOCTH KOHTPOIIS — 20 MUHYT.
[Tpennaraemoe KOJIMYECTBO 3aJaHUN — 2 3aJaHUS.

1. BHIYHCITHTH TIOMAb TIOCKOH (DUIYpPBI, OTpaHMYeHHOM THHUAME: X° + Y% =8,y =—;

2. Haiitn aymry ayru kpusoii: Y =Incosx, 0< X<

w|y

OO0pa3sen THIIOBOT0 BAPDHAHTA KOHTPOJIBbHOI PadoThI
«(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX»
ITpenen nnurenpHOCTH KOHTPOII — 20 MUHYT.
[Ipennaraemoe KOIWYECTBO 3aJJaHUI — 3 3aJaHUA.

1. Hana pynkuuss z= L Ilokazatp, uro 1a + 1o = iz
(xz—yz)5 Xox yoy 'y
2. Haiitu npubnusxenHoe 3HaueHne GyHKIUU Zz = 3x? +2xy B Touke A(1.02, 1.96).

3. HaiiTu s5kcTpeMyMbl GYHKIUH Z = X2 + Xy + Y2 —6X —9y.



OO0pa3zen THIIOBOT0 BAPDHAHTA KOHTPOJIBbHOI padoThI
«luddepeHunanbHble ypaBHEHUS EPBOro MOPSAIKA»
[Tpenen qnUTENTPHOCTH KOHTPOJIS — 15 MUHYT.
[Ipennaraemoe KOJWYECTBO 3aJJaHUil — 3 3a1aHuA.
Penmmte nuddepennmanbhpie ypaBHEHUS IEPBOTO MOPSIKA!

1) y1-y2dx+yV1-x?dy =0;
2) y2+xPy =xy', y@)=1;

’ y 3
—— =X, 1)=1;
3) Y ox y@@)

OO0pa3zen THIIOBOT0 BAPHAHTA KOHTPOJIbHOI padoThI
«JInHeiiHbIe HeOqHOPOAHBIE NH(depeHIUATbHbIE YPABHEHHS»
[Tpenen qnurenpbHOCTH KOHTPOII — 20 MUHYT.
[Ipennaraemoe KOJIMYECTBO 3aJaHUM — 2 3aJaHUS.
Pemmuts muddepennmaibabie ypaBHCHHS
1.y"-7y' —-8y=3e7";

m

2.y +2y"+y"=4x%;
OO0pa3zen THIIOBOT0 BAPHAHTA KOHTPOJIbHOI padoThI
«Cucrembl 1upepeHINATBHBIX YPABHEHUI»
[Tpenen nnurenbHOCTH KOHTPOIIS — 20 MUHYT.
[Ipensnaraemoe KoMueCTBO 3a1aHuil — | 3agaHue.
1. PemmuTs cucteMy THHEWHBIX nudepeHanbHpIX YpaBHEHUH C TOCTOSHHBIMU K03 punmeHTamu:

d

—d))/(l =1V

d
Fr

OO0pa3zen THIIOBOr0 BAPDHAHTA KOHTPOJBbHOI PadoThI
«OmnepanuoHHOE HCYHMCTCHHE)
ITpenen nnuTenpHOCTH KOHTPOIIA — 15 MUHYT.
[IpennaraeMmoe KOIM4YECTBO 3aaHuil — 1 3amaHue.

1. Haiitn pemenue nuddepeHInansHOro ypaBHeHHs Y — Y’ =t?, YIOBIETBOPSIONIEE YCIOBHAM:

y(0)=0, y(0)=1.

3.3 TunoBbie KOHTPOJILHBIE 321aHUs /ISl IPOBeeHHs TECTHPOBAHUS
®DoH/T TECTOBBIX 3aIaHUK MO TUCIHUIUIMHE COJAEPKHUT TECTOBBIC 3aJaHUs, pacipeieIeHHbIE TI0
paszienam U TeMaMm, C yKa3aHHeM MX KOJMYEeCTBA U TUIA.

Ctpykrypa (hoHIa TeCTOBBIX 3aJaHUI MO TUCITUTUINHE

Konunuectso
Wuaukarop
TECTOBBIX
JOCTHKCHUS Tema B coorBercTBuu ¢ PI1JI/PIIIT Xapakrepuctuka T3 -
KOMIETEHINH ! ,
tuns! T3
OIK-1.1 Pemenue anredpandyeckux ypaBHEHH; 3HaTh THIIOBBIE IOCTAHOBKU 4-0T3
NpUOIMKEHHOE pellieHNe HeTMHEHHBIX 3a1a4 4 -3T3
VK11 yYpaBHEHHH; IPHOJIMIKEHHOE PEIICHHE YMeTb BEIOMpaTh METO 4-0T3
) TPAHCICHICHTHBIX YPaBHEHHM, COAEPIKAITUX pelreHui 4-3T3




TPUTOHOMETPHYCCKHE (YHKIIUU (B ITOTHOM Bnamets HaBBIKaMU 4-0T3
QIMaTIa30HE YTIIOB). TTOJTyYCHUS YACIICHHOTO 4-3T3
peneHus
OTK-1.1 3HATh IOCTAHOBKH 3a1a4 4-0T3
. MIpEeIMETHOM 001aCTH 4-3T3
JInneliHas HE3aBHCUMOCTH CTPOK (CTOJIOLIOB)
VK-1.1 MAaTpHIIBI, HAXOXKJICHUE PaHTa MaTPHIIEI, Yuers Bvb 10Mpark MeToz 4-0T3
i permeHui 4-3T3
OTIpE/ICIIUTEISA, MHHOPOB; TICEBI000paTHAs
MaTpHIla U ee IPUMEHEHNE; ONpeeIICHIe Briazets Hasbikavn
COOCTBEHHBIX YHCEI K BEKTOPOB MATPHIIHI. TIOMyICHHA THCIICHHOTO 5-0T3
peIeHNs U IPOBEPKH €T0 5-3T3
MIPAaBHIHHOCTH
OTK-1.1 OmnpeneneHne YaCTHBIX U MTOTHBIX MTPOU3BOIHBIX 3HATh IOCTAHOBKH 3a/1a4 4-0T3
CJIO’KHBIX HETTMHEHHBIX (QYHKIHA CO MHOTHMU MIpEeIMETHOM 001aCTH 4-3T3
VK-1.1 aprymeHTaMu. IIpuMeHeHue npou3BOAHBIX K YMeTh BEIOMpaTh METOT 4-0T3
o HCCIIEJOBAHHMIO TTOBeIeHNs pyHKUMi. Y cioBus pelieHuit 4-3T3
MTOCTOSIHCTBA, BO3PACTaHMS U YObIBAaHUS () YHKITHIA
Ha npoMexyTke. HeoOxoaumere ycnoBus Brnaners HaBbIKAMU
3KCcTpeMmyMa. [locTaTouHble yCI0BuUsA MOJTYYCHHUST YACTICHHOTO 5-0T3
CYILECTBOBAHUSA IKCTPEMYMA, BBIPAKEHHEIE B PEIICHHS U TIPOBEPKHU €ro 5-3T3
TEepMHHAX NIEPBOM U BTOPOM POU3BOAHBIX. NPaBUJIBHOCTH
Y CIOBHBIN 9KCTPEMYM.
OIK-1.1 IIpuxnanHele 3aa4u, TIPUBOAALIME K 3HaTh NOCTAaHOBKH 3a/1a4 4-0T3
nuddepeHInaNbHbIM yPaBHCHUAM TIEPBOTO U NpeaMETHON 0061acTH 4 -3T3
VK-1.1 BTOPOTO MOPsiAKOB. OCHOBHBIE YHCICHHBIE YMeTh BEIOUpPATh METON 4-0T3
METOJIBI pelIeHus T epeHIHaTbHBIX pemeHmi 4-3T3
ypaBHeHHH. OCHOBHBIC YHCICHHBIE METOIBI Brnanets HaBbIKaMU
pemenns cucTeM TP depeHIMaTbHBIX YPABHEHHH. | I10JTy9€HIs YHCICHHOTO 5-0T3
OCHOBHBIE YHCIICHHEIE METOBI PEIICHHS JKECTKUX | peIleHHUs 1 IPOBEPKH €TI0 5-3T3
CUCTEM ,I[H(I)CI)epeHLII/IaJ'ILHLIX ypaBHeHPII?'I. TNPaBUJILHOCTH
3HaTh ITIOCTAHOBKH 3a7a4 4-0T3
OIlK-1.1 .
MIPEeIMETHOM 001aCTH 4-3T3
VK-1.1 YMeTh BEIOMpATh METOT 4-0T3
[IpunoxxeHus onpeaeIeHHOro HHTErpaa. peleHni 4-3T3
qDOpMyJ‘IBI YUCJIICHHOI'O UHTCTPUPOBAHUSA. Bna;[en, HaBBbIKAMU
MOJIyYE€HHUS] YUCIEHHOTO 5-0T3
peluIeHus ¥ IPOBEPKU €ro 5-3T3
MIPAaBHIIBHOCTH
OIK-1.1 3HaTh ITIOCTAHOBKH 3a7a4 4-0T3
Psiet @yphe 1711 YeTHBIX, HEUSTHBIX (yHKIHH, HpeIMETHOM 00JacTH 4-3T3
VK-1.1 Ut GyHKIOUH ¢ mepuooM 21. Paznoxxenue YMeTh BEIOHpATh METOT 4-0T3
HeTnepuoarmdecKux GyHKIui B psg Oypee. Psn peuieHni 4 -3T3
Oypse Ha [0, | ]. YacToTHBIN aHANN3 — Braners HaBBIKaMHU
Pa3I0KEHUE CUTHAJIOB HA TAPMOHHUKHA TIOJY4YEHHsl YUCIEHHOTO 5-0T13
(cTiexkTpabHBI coCcTaB). peleHHs U IPOBEPKH €ro 5-3T3
PaBUIBHOCTH
3HaTh MOCTAHOBKH 3a/1a4 4-0T3
OIlK-1.1 .
npeaMeTHOH obacTu 4-3T3
VK-1.1 YMeTh BHIOUpaTh METOT 4-0T3
Pemenne muddepeHnnaibHbIX ypaBHEHUH Ha peleHni 4-3T3
ocHOBe npeoOpazoBanus Jlamiaca. [Ipumenenune Brnaners HaBbIKaMu
MTOJTyYESHHS YHCIIEHHOTO 5-0T3
pemeHns U MPOBEPKH €ro 5-3T3
MIPAaBUIBHOCTH
Hroro 90 - OT3
90 - 3T3

[Tonueiit kommiekT T3 XpaHUTCS B AMEKTPOHHONU HH(DOPMAIIMOHHO-00pa30BaTENbHOM cpefie
HpI'YIIC u obyuaronuiicss IMeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapUaHTOM
OT3.

Huxe npuBeneH o0pasell THIIOBOTO BapUaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOT0 paboueit
MPOTPAMMOM JUCIUILIHHBI.



3.4 IlepeyeHb TeOpeTHYECKHUX BONMPOCOB K 3a4eTy

1. Paszmen 1. AnreGpandeckue ypaBHEHUS

1.1.  Pemenwue anreOpanyeckux ypaBHEHUH;

1.2. IlpubnmxeHHOE pelIeHne HeJTUHEHHBIX YPaBHCHUN;

1.3. IlpubmmxenHoe perieHue TPaHCIICHICHTHBIX yYpaBHEHHUH, coJiepKaIIX
TpUrOHOMETpHUecKHe (PyHKIMHU (B MOJHOM AHAMAa30HE YIIIOB)

2. Pazgen 2. Matpu4HOe HCUHCIICHHE

2.1. JluneiiHas HE3aBUCHUMOCTb CTPOK (CTOJIOIIOB) MAaTpPHIIbI, HAaXOXXJICHHWE paHTa MaTpPHIIbI,
OTIpEeICTTUTESL, MUHOPOB;

2.2. TlceBmooOpaTHas MaTpHIIA U €€ IPUMEHEHHE,

2.3. Omnpegenenue COOCTBEHHBIX YHCEN U BEKTOPOB MaTPHUIIBI.

3. Pasznen 3. DnemenTs! UG HEepPeHIINATHEHOTO HCYUCIICHUS

3.1. Onpenenenre 4YacTHBIX M TOJHBIX IPOU3BOJHBIX CIIOKHBIX HEIMHEWHBIX (YHKIUH CO
MHOTHMH apTryMEHTaMU;

3.2.  IlpumeHeHue MPOU3BOJHBIX K UCCIEIOBAHUIO NMOBeACHUS (QYHKIUI. Y CIIOBUS MOCTOSHCTBA,
BO3pacTaHus W yObIBaHHMS (YHKIMHA Ha TpoMexyTke. HeoOxomumpble yCIOBHS IKCTpeMyMa.
JlocTaTouHbIE YCIOBUS CYHIECTBOBAHMSI IKCTPEMyMa, BBIpaXCHHBbIE B TEPMHUHAX MEPBOU H
BTOPOU IPOU3BOJHBIX. Y CJIOBHBIA KCTPEMYM

4. Pazpnen 4. luddepeHunanbHbie ypaBHEHUS

4.1. Ilpukinagnele 3a1a4u, TPUBOAAIINE K U HepeHInaIbHBIM YPAaBHEHHSM MIEPBOTO U BTOPOTO
TIOPSIKOB.

4.2.  OCHOBHBIE YHCJICHHBIE METOBI PEIICHUS )KECTKUX CUCTeM Tud . ypaBHECHUH.

5. Pazgen 5. HMuterpanbHoe ucuucienre GyHKIUU OJHON EPEMEHHOM

5.1.  IlpunoxeHus onpenesecHHOro HHTEerpaa.

5.2. ®opmyibl YUCIEHHOTO HHTETPUPOBAHUS.

6. Pazmen 6. Panp1 @ypre (YacToTHBIN aHATN3)

6.1. UYacToTHBII aHANIHU3 — PA3I0KEHUE CUTHAJIOB HA TAPMOHUKH (CIIEKTpaIbHBINA COCTaB)

7. Paznen 7. OnepanimoOHHOE UCYUCITICHUE

7.1.  Pemenue nuddepeHraabHbIX YpaBHEHUN Ha OCHOBE npeoOpazoBanust Jlamnaca;

[Ipumenenue npeodpaszoBanus Jlamnaca K penieHuo cucteM AuddepeHnnaIbHbIX ypaBHEHUI.

3.5 Hepeqeﬂb THUIIOBBIX IMMPOCTBIX MPAKTHYIECCKHUX 3aJaHUH K 3a49€Ty

1.
Haiitu 3nauenne Beipaxenus: AB — 2C, ecnu
-11 0 -12 10-1
A= , B= , C= :
2 4 1 01 4 1 2

X, — 2Xy +3X5 =6,
2. Pemmth cucteMy JMHEHHBIX ypaBHEHUH | 2% +3X, —4X; = 20,

3. BeraucnuTh HCOMPCACIICHHBIC HHTCTPAJIbI:

xdx ¢ xdx J-( dx _J.exdx Ixsin(l—xz)dx; Ilnixdx; jxsdx

2-3x . .
J4 dx’IJx2+1’jzx2+9’ e 41’

7

2x-3)" —x
4. BeruncnuTh miomae GUrypsl, OrpaHiYeHHON JIMHUAMU y =e”, y=¢e ', x=1.
y loz 1oz 2
5. Iloka3arsb, 4TO QYHKIMA Z=— YJIOBIETBOPAET yPABHEHHID —— ———=—:.
(xz—yz)5 Xox yoy 'y
6. Petiuth nuHeWHbIe 0JHOPOHBIE MU depeHInaTbHbIE YPAaBHEHUS:
a) y'-y=0; 0) y'+2y'+y=0; B) y"+4y"+13y'=0.

7. Petuth nuddepeHnmanbHble ypaBHEHH IEPBOTO MOPsIKa:



a+eﬁyY=ex;yﬁ+2y=e”;2xdl—y2:yxl+x5;yﬂ+%y=3§2;y=

y@®=0
-1 —-7<x<0,

8. Paznoxuts B psag Pypee pynkumo f(X) =
1 O<x<m.

3.6 Hepeqenb THUIIOBBIX IIPAKTHYE€CKHUX 3aJaHuH K 3avuery

1. SABnsercs nu matpuina B Heocobennon? Eciau na, To HAlTH 0OpaTHYIO MaTpPUILY.

-12 3
B=| 2-1-4
11-1
2. Uccnenorars dpynkuumio Y = :1.);2 Ha DKCTPEMYM.

. 2
3. CocTaBuTh ypaBHEHHE KacaTelbHOi K mapadone Y = X —4X B Toukax nepecedenus ¢ ocbio OX.

X2

4. BeIYHCIUTH TUIOMIA b TUIOCKOM (UTYphI, OTPAaHUYEHHON TUHUSIMHU: X2 + y 2 = 8, y= ? ;

5. BeaucauThb miuomais miockoi Gurypsl, orpaHMuYeHHON JTHHUSIMHU:
X =4+2cos’t, y =24/2sin%t, x =2 (x> 2).

T
6. Haiitu quny nyru kpusoii Y =Incosx, 0<x< 3

7. Haittn nnmny gy xpuBoii  x = 8at®, y =3a(2t? —t*), y > 0;
8. Bemuciauth 00beM Tena, 0OPa3oBaHHOIO BpaIEHHEM BOKPYr ocd OX IUIOCKOM (HIypHI,
OrpaHMYEHHON IMHHUAMH Y = —x?+5x—-6,y=0,

9. HccnenoBaTh Ha 3KCTPeMyM (YHKIIMIO IBYX HE3aBHCHMBIX MepeMeHHbIX Z = X' +y* —2x* —2y? .

10. Paznosxuts B pag @ypee Gynxiuio f(x) = x> Ha HpoMesKyTKe (— % %j .

11. Pemuth ypaBHEHHE omniepaTopHbIM MeTogoM X' +4x =0, x(0)=1, x'(0)=6.

X"—-2y"'—x=0,
12. Peminth cuctemMy ypaBHEHUI ONEPATOPHBIM METOAOM { o, .
y+x'—x—y=e".

3.7. O6pa3zen Tecta

[Tpumeps! Tecta no utoram Il cemectpa no maremarnyeckoMy NpaKkTUKyMy

3713 OT3

1. Haiiti kopHH ypaBHeHus X+ 2X - 2 = 0. 1: Kakue cymecTByIOT MOCTAaHOBKH 3334, CBA3aHHBIX C
Pemenne: J{ng HaxoXJeHWS KOPHEH YpaBHEHUs | pelIeHHEM aareOpanvyecKux ypaBHEHUH?
MOYKHO HCHOJBb30BaTh Merond Herorona. [lng storo

HY’>KHO BBITIOJIHATD CJICAYIOIIUE IArH: B03MOKHBIi OTBET:
1. Haiitu npousBoanyto Gpynkiuu f(X) = x3 + 2x - 2: | CyuiecTByeT HECKONIBKO MOCTAHOBOK 3a7ad, KOTOpPBIE
fi(x) = 3x% + 2. MIPUBOJST K PEUICHUIO aireOpandyeckux ypaBHEHUH,

BKJIKOYas:




2. BeiOpaTh HayaapHOE PHOIMKEHHE Xo.

3. BEITOMHUTE UTEPAITHOHHYIO GOPMYILY: Xn+1 = Xn -

F(Xa) /' (Xn).

4. [ToBTOpPATH IAar 3 10 TeX Mop, MOKa pa3HOCTh
MEXKAY Xn+1 ¥ Xn OyZIET MEHbIIE 3aJaHHONH TOYHOCTH.

I/ITaK, MMPUMCEHAA METO HLIOTOHa, TMOJy4YHnM:

Xo = 1 (MOXHO BBIOpaTh JII0OOE APYroe HavaIbHOE
npuOIMKEHUE)

X1 =Xo - f(Xo)/f'(Xo) =1-1/5=0.8
X2 = Xq - f(x0)/f'(x1) = 0.8 - 0,112/3,92 = 0.771

X3 = X2 - f(Xz)/f'(Xz) =0.771 -
0,00193586/3,785306122 = 0.770

Taxum 06pa3oM, KOpeHb ypaBHeHHus X + 2X - 2 =0
paBeH npubausutensro 0.77. B wactrocth, 0.773 +
2*0.77 — 2=-0,003467.

OtBeT: NpUOIU3UTENBHBIN KOPEHb YPaBHEHUS PaBEeH

0.77

1. HaxoxneHue KopHell ypaBHeHHMs - 3ajaya
3aKIJII0YAETCsl B TOMCKE BCEX 3HAYEHHH IEPEMEHHOM,
IIPY KOTOPBIX ypaBHEHNE IPHHUMAET 3HaueHHe 0.

2. Pemrenne cucteMbl ypaBHEHHH - 3a7jada 3aKIIFOYAETCS
B HaxOXIECHMH  BCEX  3HAYEHHH  HECKOJBKHX
MIEPEMEHHBIX, TIPH KOTOPBIX BCE YPaBHEHHS CHCTEMBI
OyAyT BBITIOJHCHBIL.

3. OmpeneneHue mnapaMeTpoB YpaBHEHHUs - 3ajada
3aKJII0YaeTcsl B ONpPEAETIeHHH 3HAa4eHHH MapamMeTpoB,
IIPU KOTOPBIX YpaBHEHUE OyAET MMETh ONpe/eICHHbIE
CBOMCTBa, HAIpUMEp, OIPEAEICHHOE KOJIHMYECTBO
KOpHEH WJIN OTIpe/IeIeHHBINA BU TpaduKa.

4. AnmpoxcuMarusl (pyHKITNH - 337a4a 3aKIF09aeTcs B
HAaXOXXJCHUH TNPHUOIIKEHHOTO  3HAYCHHS  KOPHSI
YpaBHEHHsI MyTeM MOCTPOCHHUA (YHKIUH, KOTOpas
MPUOJIMKCHHO COBMANAaeT C HCXOMHOW (yHKIHEH u
HUMEET U3BECTHBIN KOPEHb.

2. Pemnth ypaBHeHwme sin(x) +2x-1=0

Pemenne. D10 ypaBHEHHE HE MOXET OBITH PEILCHO
AHAJIMTHUYECKH, MOATOMY MbI MOXXEM HCIOJIB30BAThH
YHCJIEHHBIC METO/IbI JUTS TPUOINIKEHHOTO PEIICHHS.

OmuH U3 Takux METOAOB - Meron Oucekuuu. OH
3aKJII0YAETCS B CIEIYIOIIEM:

1. BeiOupaem HavagbHbBIE 3HAYCHUS X1 U X2 TaKHe,
uro f(X1) u f(X2) umeroT pasubie 3HAKH.

2. Haxonum cepeinHy HHTEpBaia [X1, X2]: Xo = (X1 +
Xz) /2.

3. Beraucisiem f(xo).
4. Ecnu f(x0) = 0, TO X - pellieHHue ypaBHEHHUSI.

5. Mnaue, eciu f(Xo) u f(x1) HMEIOT pa3Hble 3HAKH, TO
HOBBII HHTEPBAI - [X1, Xo], HHaYe - [Xo, X2].

6. IloBropsiem maru 2-5 10 Tex Mmop, HOKa He
JOCTUTHEM 33IaHHON TOYHOCTH.

[IpumeHsist 3TOT METOA K ypaBHEHHIO sin(x) + 2x - 1
= 0 Ha unrepase [0, 1], noayuyum cieayrouue
€3yJIbTATHL:
N x1

2 T(x1)
1 3

T(x2) X0 T(x0)
84 184 00000 -1,00000
1.0 ; 50000 47943
4 1 25000 ~0.25260
; 37500 11627
02! 31250 -0,06756
,07 . 34375 ,02452
02 0, 32813 002148
} 0,02 X 33594 00153
33 00 -0, 33203 -0,00997
0,01 X 33398 00422
00 X 33496 ~0,00135
00 X 33545 00009
00 X 33521 -0,00063
14 ; } X 33533 00027
15 34 34 00 X 33539 00009

R[S8[R[=

5

?
IS
S
38
&

&

Taxum 06pa3om, IpUOIHKEHHOE PELICHHEe
ypaBHeHHS sin(x) + 2x - 1 = ( Ha uaTepBae [0, 1]
paBHo X = 0.33539 c Tounoctsio 0.0001.

2: Kakne cymecTByIOT METOJbI HaXOXICHHS KOpHEH
anreOpandecKux ypaBHEHHIT?

Bo3moxHbiii oTBeT. CyLIECTBYET HECKOJIBKO METO/I0B
HaXOXJEHHUsl KOpHEeil anreOpanyeckux ypaBHEHHH,
BKJIIOYAs:

1. Meron Oucekunu (AeICHHS OTpe3Ka IOIOJaM) -
3aKJIF0YaeTCsl B TOCIE/IOBATEIbHOM JICIEHHH OTpe3Ka,
Ha KOHILIAX KOTOpOro (YHKIMsS NMPUHUMAET 3HAUYCHHs
pasHOro 3HaKa, MOIoJaM JI0 TeX Iop, MOKa He OyxmeT
HalJIeH KOPEHb.

2. Meton HproToHa (KacaTelnbHBIX) - 3aKIIOYacTCs B
MOCTICTOBATEIFHOM ~TPUOIMKEHHOM TIOWCKE KOPHS
ITyTEeM HAaXO0XICHH TOUEK IepECCUCHHs KacaTeIbHOM K
rpaduky GyHKIHHU C OChIO abCIHce.

3. MeToa ceKymux - 3aKJIF09aeTCs B OCIEI0BATEIEHOM
HpI/I6J'II/I)KeHHOM TIOUCKE KOpHA NTYTEM HAXOXIACHUA
TOYEK TEePECeUeHUs] CeKyIlel, TPOBEICHHON Uepe3 JIBe
Onu3nexane TOYkM Ha rpaduke (YHKIHH, C OCBIO
abcrucc.

4. Meron Xopa - 3aKJIIOYaeTCsl B IMOCIEI0BATEIHHOM
MPUOJIMKCHHOM TIOUCKE KOPHS IyTeM HaXOXICHUS
TOYEK MepeceyeHus] XOpAbl, MPOBEACHHOIN Yepe3 JBe
Onmu3nexane TOYKM Ha rpaduke (QyHKIUH, C OCBIO
abcmmcc.




3. Mara marpuna A = [[2, 1], [1, 2]]. Heooxomumo
HAWTH ee COOCTBCHHBIC YUCIIA.

Pemenne:

Homyctum, mama marpuma A = [[2, 1], [1, 2]].
Heo0Oxoanmo HaiiTh ee cOOCTBEHHBIE YUCIIA.

CoOcTBeHHBIC YHCIa MATPUIBI A ONPEeNsIOTCS W3
ypasuenus det(A - Al) = 0, rue det - onpemenurens, A
- COOCTBEHHOE YHUCIIO, a E - eanHMYHas MaTpuna Toro
Ke TopsiaKa, uTo u A.

Jns Hameit matpunbl A - AE Oyner BeINIAAETh Tak:
[[2-A, 1], [1, 2-A]]. Beluucaum ompeaenuTeNs 3TOi
MaTpPHLBL:

det([[2-, 1], [1, 2-A]]) = (2-M)*(2-)) - 1*1 =A% - 40 +
3

Teneps pemum ypasHenue A2 - 44 + 3 = 0. Jlns sToro
MOXHO UCIIOJIb30BaTh (POPMYITy AUCKPUMHHAHTA!

D=h%-4dac=42—4*1*3=4

Tak xak D > 0, To ypaBHeHMEe uMeeT IBa
BEILECTBEHHBIX COOCTBEHHBIX YHCIIA!

M=@4+\42=3
=4 -V2=1

OrtBer:
CoOcTBeHHbIE unciia MaTpHULbl A paBHbI 3 U 1.

3. Konmemnmus 1ceBnooOpaTHOW MaTpHIBI  ObLIa
BBe/ICHA B JIMHEHHYI0 anreopy B Havase 1950-x rogos.
Panee, B 1930-x romax, MaTeMaTHUKH U (QUNKH YyKe
CTAJIKUBAIIACH c mpobIeMoit oOpareHuns
MPSIMOYTOJBHBIX MATpPHIl, HO TOTJa eme He ObUIo
SICHOCTH B TOM, KaK pemIaTh 3Ty MpooieMy.

B 1951 rony maremaruku DpHect Myyp (Ernest Moore)
u Jxon [lenpoys (John Penrose) He3aBHCHMO APYT OT
apyra IIPEUIOKUIN METOJ, HaXO0XKJCHUS
NICeBA000OpaTHOM MAaTpHULIBL, OCHOBAHHBII Ha
CHHTYJISIPHOM Da3jIoKeHUHM MaTpunbl. OHU TOKa3aiH,
4yTo JMI00as TNPSMOYrojbHAsh MaTpHulla MOXET OBITh
MPEACTaBIeHa B BHJE INPOU3BEICHHA TpPEX MAaTpHIL:
MaTpULBl JIEBBIX CHHTYISPHBIX BEKTOPOB, MAaTPHIIBI
MIPABBIX CHUHTYIIPHBIX BEKTOPOB M MATPHLBI, KOTOpas
COJEPKHUT CUHTYJISIpHBIE 3HAUECHHS.

[IceBnooOpaTHast MaTpuma ObIIa Ha3BaHa TakK, IOTOMY
YTO OHa o0ONagaeT CBOMCTBaMH, aHAJOTMYHBIMU
CBOMCTBaM 0OpaTHOM MaTpHIIbl, HO HE BCET/a SIBISETCS
HUCTUHHOW oOpaTHOW wMatpuueil. BmocneactBuu, B
1960-x rogax, KOHLEMIHMsS MCEBI00OPATHOI MaTpHIlbI
OblTa Janblle pa3BUTa U MOJy4YMIa IIMPOKOE
MIPUMEHEHHE B PA3JIMYHBIX 00JIaCTSIX HAYKH M TEXHUKH.

Jatp ompeneneHue mceBI000paTHON MaTPHUITHL.

Bo3mo:knbiii oTBet: [IceBmooOpaTHas MaTpuma - 3TO
0000IIeHHe TOHATHS OOpaTHOW MAaTpPHIIBI Ha CIydai
MPSIMOYTOJNBHBIX MATpPHI, T.€. MATPHI, Y KOTOPBIX
YHCIO CTPOK M CTOJNOLOB He coBnagaer. Jlis
KBaJIpaTHBIX MaTpHIl OOpaTHas MaTpHUlla CyLIECTBYET
TOJIBKO JJISl HEBBIPOXKIICHHBIX MaTpHI, TOTAA Kak JJIs
HPSIMOYTOJIBHBIX MaTPHIL 00PaTHON MaTPHIIBI MOKET HE
CYIIIECTBOBATH BOOOIIIE.

[ceBnooOpaTHast MaTpuIla 00IaJaeT CBOWCTBAM,
aHAJIOTMYHBIMHU CBOIMCTBaM 0OpaTHOI MaTpPHUIIBL.

4. Hatitu coOCTBEHHBIE BEKTOpa MaTpuIlsl A = [[2,
11, [%, 210

Pemenne: {51 HaxoaAeHUST COOCTBEHHBIX BEKTOPOB
MaTpuibl A, HEOOXOJUMO PEUINTh CHCTEMY
ypasHenuii (A - AE)x =0, e A - coGcTBEHHOE YHnCIIO,
E - ennHUYHAsI MaTpUIla TOTO K€ MOPSAIKA, 9TO U A, a
X=[X1X2]" - cobcTBeHHBIH BekTOp, T — O3HAYaeT
TPaHCIIOHUPOBAHHE.

Jnst matpunst A = [[2, 1], [1, 2]] Haxonum
COOCTBEHHBIC YUCIIA!

7\.1:31/17\,2:1.

Jis Ay = 3 HaxoAMM COOCTBEHHBINA BEKTOP U3 YCIOBUI
(A - ME) x=0:

(A - ME)X = [[2-3, 1, [L, 2-3]]x = [[-1, 1], [1, -1]]x =
0

3anuiieM cUCTEMY ypaBHEHUI:

X1 +X2=0
X1-X2=0

4. Kakue MeETOIBI CYIIECTBYIOT MJISI OIpPEICICHUI
COOCTBEHHBIX YHCEI MATPHIIBI?

Bo3mosxHsIit oTBeT: CylecTByeT HECKOIBKO METO/I0B
JUIL  OmIpeleNeHus COOCTBEHHBIX YHCENT MAaTpHIIbI,
BKJIHOYAOUINX:

1. Mertox mnpsMOro TOWCKA: JaHHBIL  MeTOJ
3aKJIIO4Ya€TCd B NPSIMOM BbIYUCICHUN COOCTBEHHBIX
YuceJl MaTpulbl MyTeM pemeHus ypasHeHus det(A-
AM)=0, rae A - marpuna, A - HEM3BECTHOE COOCTBEHHOE
qucno, | - eanHNYHAs MaTpuIa.

2. MeTox moao0usi: JaHHBI METO]] HCIOJIb3YeTCs IS
HaXxO0XJACHUS COOCTBEHHBIX UWCEN MATPHUIBI MTyTEM €€
MPUBEACHUS K JHAarOHAJIBHOMY BHAY C TIOMOIIBIO
T0TOOHBIX mpeobpa3oBaHuil. ITpeobpazoBanue
MaTpPHIIBI 3aKTI0YAETCS B YMHOKEHNH €€ Ha HEKOTOPYIO
obpatumyto Matpuily. COOCTBEHHbBIE YHCIIAa MATPHUIIBI
SIBIISTIOTCS JIMarOHAJLHBIMK DJIEMEHTAMH TOTYYCHHON
JIMAarOHAEHOW MaTPUIIBL.

3. Merox QR-pa3noxeHus: JaHHBIH METOJI UCIIOJIB3YET
peoOpa3oBaHUE MATPHIIBI C IIOMOMIBIO OPTOTOHAIIBHOM
MaTpHlbl, KOTOPOE TMPHUBOJUT MATPULY K [OYTH




DT0 cucTeMa HMeEeT OECKOHEYHOE MHOXKECTBO
pemeﬂnﬁ. Ho nocrarouyno BI)I6paTL OJHO HCHYJICBOC.

IIycts x2 = 1, Torma x1 =1. Takum 0O6pa3zom, IepBBINA
COOCTBEHHBIN BEKTOP LA A1 paBeH [1, 1].

Haiinem cobcTBeHHBII BeKTOp s Ao = 1:
(A-0E)x =1[2-1, 1], [1, 2-1]Ix =[[1, 1], [1, 1]]x =0
3anuiieM CUCTEMY YpaBHCHUI:

X1+ X2=0
X1+X2=0

Haiinem menyneBoe pewenue. [lycts X2 = 1, Torzna x1
= -1. Takum o6pa3oM, BTOpOii COOCTBEHHBIH BEKTOP
st A, pasen [-1, 1].

Taxum 06pa3om, COOCTBEHHBIE BEKTOPBI MAaTPHILIBI A
Juist COOCTBEHHBIX uucen M=3 ¥ Ao=1 paBusl [1, 1] u
[-1, 1] cooTBeTCTBEHHO.

TPpCYTOJILHOMY BUAY. TTocne 3Toro coOCTBEHHEIE YHCIIA
MaTpulbl MOTYT OBITH BEIYUCJICHBI U3 €€ JAUaroHaJbHBIX
OJICMCHTOB.

Kaxoif MeTon Mcnonb30BaTh, 3aBUCUT OT KOHKPETHOU
3a[a9d ¥ XapaKTePUCTHK MaTPHUIIHL.

5. Haiitu ycinoBHbIe 3KcTpeMyMbl GpyHKIUH f(X,y) =
X2 + 2y? ipu ycnoBum, 4to X +y = 1.

Perrenue: Bravane 3anumiem ¢ynknuto Jlarpamxka:
L(xy) = X2 + 2y+A(x +y -1)

[anee HaiineM yacTHbIE IPOU3BOAHbIE (1)YHKL[I/II/I L mo
XY\

Lx = 2x+A

Ly=4yt A

Li=x+y-1

3aTeM pemrM CUCTEMY ypaBHEHU:

fx = 2x =-A
fy =4y =-A
x+y=1

U3 mepBBIX ABYX YpaBHEHUH CIEAYeT, 94To X = -A/2 U
y = -M4. TloxcTaBiseM 3TO B TPEThE YpaBHEHHE U
nonyyaem A = -4/3, x = 2/3,y = 1/3.

IIpoBepum, 4TO 3TO AEHCTBUTEIBHO YKCTPEMYMBI
¢ynkuyu f npu qaHHbIX yenoBusx. s atoro
BOCIIOJIb3YEMCS BTOPBIM JJOCTaTOYHBIM YCIOBUEM
IKCTpeMyMa (PYHKIUH ABYX TIEPEMEHHBIX:

[IpoBepsieM, sBIsIETCS JIM HAaliIGHHAS] TOUKA
9KCTPEMYMOM (YHKIMHU C y4ETOM YCJIOBHA X +y = 1.
J11s1 3TOTO BEIYHCIIIEM BTOPBIE IIPOU3BOIHBIE U
HaxOJMM 3HaK OINPEAETUTENS] MaTPHUIIBI BTOPBIX
MPOU3BOJIHBIX:

fxx=2,fy=0,fx=0,fy=4

IH =[[20],[04]]

Det(H) = 8 > 0, 3HauwuT, HalifeHHas TOUKa , X = 2/3,y
= 1/3 sBngeTcss MUHUMYMOM (yHKIIUH.

[oxcrapiss 3HaueHus X = 2/3 u'y = 1/3 B Qynkmro
f(x,y) = X% + 2y2, mony4aem:

f(2/3, 1/3) = (2/3)2 + 2(1/3)2 = 4/9 + 2/9 = 6/9 = 2/3

5. Kakwue 3aaun B 00JIACTH MEXaTPOHUKHU PEILIAOTCS C
MTOMOIIBI0 METO10B T GEPEHITNATHHOIO HCUNCIICHUS?

Bo3MokHBIE OTBETHI:

Metonpl nmudQepeHIHaIbHOTO HCUYHCICHAS HaXOIAT
OIMPOKOE TMpPUMEHEHHE B O0ACTH MEXaTPOHHUKH.
Hexotopbeie mpuMepsl 3amad, KOTOPBIE MOTYT OBITH
peIIeHBl C TOMOIIBI0 METOAOB Au((epeHINaTFHOTO
HMCYMCIIEHNS BKIIFOYAIOT B CE0s:

1. AHanu3 ¥ ONTUMH3AIUS JUHAMUKH MEXaHUUECKHX
CHCTEM: nuddepeHIuanbHOe HCUHUCIICHUC
UCTIONB3YETCs JUI aHalln3a M ONTUMU3AINHA TUHAMUKA
MEXaHMYECKUX CHCTEM, BKIIOYas pacueThl CHJI,
MOMEHTOB U YCKOPEHMM, ACHCTBYIOIUX HA CUCTEMY.

2. Pacuetsl TpaeKTopuil JIBHKEHUSL:
i depeHnnanTbHOe  UCUUCIEHUE HCTIONB3YeTCs  JUIs
pacyera TPaeKTOPHUH JBIKCHUSI MEXaTPOHHBIX CHCTEM,
BKJIIOYasl pacyeTsl CKOPOCTH M YCKOPEHHS, a TaKxke
pacyeTsl YIIIOBBIX CKOPOCTEH M YCKOPEHHH.

3. AHamu3 W ympaBlieHHE CHUCTEMaMH YIIPaBJICHHUSA:
nuddepeHInanbHOe HUCYUCICHHE HCIOIB3YeTCs IS
aHajiu3a MW YyHOpaBJICHUA CUCTEMaMU YIPaBJICHUA,
BKJIFOYAsl  pacueThl KOHTPOJUIEPOB,  OTMpEAEICHHUE
CTaOUITBHOCTH CHCTEMBI, & TAK)KE aHATH3 YCTOHYHBOCTH
U YIPaBIsIEMOCTH.

4. MOHGJ’II/IpOBaHI/IC U aHaJIN3 MEXAaTPOHHBLIX CHUCTEM:
nn(b(bepeﬁunanbﬂoe HUCYUCIICHUEC HUCHOJBb3YCTCA I
MOACIMPOBAHUA U aHalIu3a MEXAaTPOHHBIX CHCTEM,
BKJIrO4as pacycThbl MapaMETpPOB CUCTEMBI, ONIPEACIICHNUE
XapaKTCPUCTHUK CUCTEMBI 1 aHAJIU3 €€ ITOBCACHU.

5. AHaIII/I3 U ONTUMH3AIUA DJICKTPUYECCKUX CHUCTEM!:
muddepeHnanTbHOe UCYUCIEHUE HCIIONB3YeTCs IS
aHajiu3a W ONTUMHU3AUU DJICKTPUYCCKHUX CHUCTEM,
BKITIOYAst pACUeThl TOKOB M HAIPSHKCHUM, OTIPEICIICHUE
OTEpPh ~ MOIMHOCTH W pacyeTbl  MapaMeTpoB
AMEKTPHYCCKUX KOMIIOHEHTOB MEXaTPOHHBIX CHCTEM.




Otser: Qpynxuus f(X,y) = x2 + 2y? npu ycnosuu x +y
= 1 mocruraet B Touke X = 2/3,y = 1/3 paBHsbrii 2/3.

6. AnHanu3 ¥ ONTUMH3AIMS CUCTEM YIPABICHUA
aBuratesisiMu:  audgepeHnnanbHoe  UCUHCIICHHE
UCTIONB3yeTCs ISl aHaln3a M ONTHUMU3ALNH CHCTEM
YIpaBICHUS IBUTATEISIMHU, BKIIFOYasi pacueThl MOMEHTA
1 CKOPOCTH BPAIEHHS, PACUEThl ITOTEPh MOIIHOCTH H
OIIpEZEIEeHIE ONTHMANIBHBIX TAPaMETPOB YIPABICHUS.

6. Haiitu skcTpeManbHbIe 3HAUeHUST QYHKIUH f(X,Y)
=x2+y?-2x-4y +5.

OtBet: /151 HAXOXICHUS SKCTPEMABHBIX 3HAYEHHUH
¢ynknun  f(x,y) HeoOXoAMMO B3STh €€ YacTHbIC
MPOU3BOJHEIC 110 NIEPEMEHHBIM X H Y, IPUPaBHATH UX
K HYJIIO ¥ PEIINTh CUCTEMY YPaBHEHHN:

OTKyna moirygaem:

x=1
y=2

Oto Touka (1,2) ABIsIeTCS KPUTHUECKOH TOUKON
¢ynkuyn f(x,y). UToOBI ONIpeaeuTsb, SBISETCS 1N
OHa TOYKOW MUHMMYMa, MaKCUMyMa MJIM CEJJIOBOM
TOYKOM, HEOOXOIMMO BBIUUCIIUTh €€ BTOPBIE YaCTHBIC
MPOU3BOHBIE U HCTIOJIB30BATH TEOPEMY O
JOCTaTOYHOM YCJIOBHHU SKCTpeMyMa (YHKIHH IBYX
MEpEMEHHBIX:

fxx:2,fyy:2,fxyzo
D =fufyy - fy?=4>0, fxx >0

Tak kak D > 0 u fyx > 0, T0 Touka (1,2) sBsiercst
TOYKON MUHMMYMa (yHKIUH f(X,y).

OTBeT: MUHIMaTBbHOE 3HaYeHUEe QYHKIHNH f(X,Y)
paBHO 2, u gocTturaercs B Touke (1,2).

6. Bonpoc: Kakne 3amaun B 001aCcTH MEXaTPOHUKH
PELIaoTCs ¢ MOMOIIBIO TEOPHH OOBIKHOBEHHBIX
i depeHnnanbHbIX YpaBHEHUH?

Bo3MOKHBIE OTBETHI:

Teopus 0OBIKHOBEHHBIX muddepeHmanbHbIX
ypasaenuii (O/]Y) Takxke uMeeT IHPOKOE TPUMEHEHUE
B o0nacTu MexaTpoHUKU. HekoTopsle mpuMeps! 3a1ad,
KOTOpBIE MOTYT OBITh PEIICHBI C IOMOINBI0 TEOPHH
OJ1Y BKIIIOYAIOT B ceO0s:

1. PacyeT TMHAMHUKH MEXaHHYECKHX CHCTEM: TEOPHS
OLAY wucnonwp3dyeTcss [Jisl pELICHUs ypaBHEHUI
JBIDKEHUSI MEXaHWYECKUX CHCTEM U OIpENeNICHUs HX
JUHAMUYECKHUX XapaKTePUCTHK, TaKUX KaK CKOPOCTH,
YCKOpEHHUE U NepeMeIeHHeE.

2. MopnenupoBaHue M aHaIW3 CHCTEM YIIPABICHUA:
teopuss OIY wucnonb3yercs Uii MOAETUPOBAHUS U
aHaM3a CHCTEM YIPaBICHHS, BKIIOYAs PacUeThI
KOHTPOJUIEPOB, OTPEeIEHUE CTa0MILHOCTH CHCTEMEI,
a TaKk)Ke aHAIN3 YCTOMYUBOCTH U YIIPABISIEMOCTH.

3. Pacuer Ttpaexkropuil aBwxkenusa: teopus OIAY
HCTONB3yeTCcsl ISl pacueTa TPAeKTOPUH JBIKEHHS
MEXaTPOHHBIX CHCTEM, BKJIIOYAsl PacdeThl CKOPOCTH U
YCKOPEHHUS, a TaKXKe pacueThl YIJIOBBIX CKOpocTell u
YCKOpPEHUH.

4. AHamu3 W ONTHMHU3AIUS CHUCTEM YIIPaBIICHUS
asuraressimu: Teopust OJ1Y ncmonb3yercs At aHaIu3a
1 ONTHMHU3AIMU CHCTEM YIPABJIECHUS JIBUTATEISIMHU,
BKJIIOYasl pacyeThl MOMEHTa M CKOPOCTH BpalleHUs,
pacdeTsl  IIOTEph  MOIIHOCTH W ONpeJelieHHue
ONITHMAJILHBIX TTAPaMETPOB YIPaBICHHUSI.

5. AHamu3 W ympaBlieHHE CHUCTEMaMH YIIPaBJICHHUSA:
teopust OZY ucnons3yercs A aHAIN3a U yIIPaBICHUS
CUCTCMaMH YipaBJICHUA, BKJIrO4Yas pacyeThl
KOHTPOJUIEPOB, ONpEJeIeHUEe CTAOMIBHOCTH CHUCTEMBI,
a TaK>Ke aHaIU3 YCTOMUYMBOCTH U yIPABISEMOCTH.

6. MonenupoBaHue M aHAJIM3 MEXaTPOHHBIX CHUCTEM:
teopust OlY wucnone3yerca i MOAEIUPOBAHUS U
aHaM3a MEXaTPOHHBIX CHCTEM, BKJIIOYas pacyeThl
IIapaMeTpoOB CHUCTEMBI, OIpEJeNICeHNEe XapaKTepPHCTHK
CHCTEMBI M aHAJIN3 €€ MTOBEACHMUSL.

7. Haiitn pemenne 3agaun Komm y' = 2x, y(0) = 1.

Pemenne. [lng pemieHWs JaHHOTO — ypaBHEHUS
HEOOXOMMO  IPOMHTETPHUPOBATE 00€  CTOPOHBI
YpaBHEHHS OTHOCHTEIIFHO IEPEMEHHOM X!

[y dx=[2xdx

y = %2+ C, rae C - mpou3BoIbHAs HOCTOSHHASL
WHTETPUPOBAHHSL.

7. Kakue 3a1aun B 00JIACTH MEXaTPOHUKHU PELIAOTCS C
IIOMOIIIBIO I/IHTeraHBHOFO NCYUCIICHUA q)yHKHI/H/I
OJTHOU MepeMeHHOMN?

Bo3MOXHBII OTBET:

HurerpansHoe HCUHCIIEHNE byHKITIN OJHOM
TIEPEMEHHON TaK)Ke€ HMMEET MIMPOKOE NPHUMEHEHHE B
oOiacTi MeXaTpOHHKH. HekoTopwle mpuMepsl 3ajad,
KOTOpPBIE MOTYT OBITh PEmICHBI C  IOMOIIBIO
WHTETPAIbHOTO  WCYUCICHUS  (QYHKIMHA  OIHOM
MIEPEMEHHOM BKIIIOYAIOT B CeOsl:




Takum  oOpazom, oOumiee pemeHne JaHHOTO
mudbepeHInanTbHOTO YpaBHEHUS UMeeT Bua Y = X2 +
C, tme C - mnpomsBoibHasg TOCTOSHHaA. Jnsa
OTpe/ICTICHUsI KOHKPETHOTO PELICHUsI HE0O0XOIHUMO
3a7aTh HavanbHble ycioBus, Hanpumep, Y(0) = 1.
IoacraBisieM 3TH yCIOBHS B OOIlee peUICHHE U
HAaxXOJMM 3Ha4YeHHUe noctosiuao C:

1=0°+C,C=1
Taxum 006pa3om, 4aCTHOE peIIeHNE JaHHOTO
muddepenunansHoro ypasuenus npu y(0) = 1 umeer

Buny = X2+ 1.

Oteer: y=Xx?+1.

1. Pacuer miomaned u 0OBEMOB: HHTETPaIbHOC
HCYHCIIEHUE HWCHOJB3yeTCsl UIA pacdera IUIomaneit
MMOBEpXHOCTEH! W  00BEMOB  TeN, TaKWX  Kak
MEeXaHWIeCKHe eTalld U KOMIIOHCHTHL.

2. Pacder meHTpa MacC W WHEPIHHU: HHTETPaIbHOE
WCUYHCIICHUE UCTIONIB3YETCSI UIs PacueTa [IEHTpa Macc
WHEpIUN MEXaHHMYECKUX CHCTEM, UTO I03BOJIET
OTIPENIeNIUTh UX TUHAMUYECKHE XapaKTePUCTUKU.

3. AHanu3 M ONTUMM3ALUA TPACKTOPUM ABMXKCHMS:
HHTETpajbHOE UCUUCIICHHE HCIIONb3YeTCs I aHaIu3a
1 ONTHMH3ALUH TPACKTOPUIl IBIKCHUSI MEXaTPOHHBIX
CHCTEM, BKIOYasl PacieThl CKOPOCTH M yCKOPCHHMS, a
TaK)K€ PACUETHI YTIIOBBIX CKOPOCTEN M YCKOPEHHUH.

4. Pacuer pabOTBI W MOIIHOCTH: HHTETPaJIHHOE
UCYHCIICHUE HCIIONb3yeTcs Uil pacdera paboThl |
MOIIHOCTH, HpOI/ISBOJII/IMOfI MEXaTPpOHHBIMH
CHCTEMaMH.

5. AHaiu3 M ONTUMH3AIMS CHCTEM YIIPABICHUSA:
HHTETpajIbHOE MCUUCICHUE UCTIONb3YETCS I aHAIHU3a
1 ONTUMU3AINY CUCTEM YIPABJICHNUS, BKIIOUAs PacUEThI
KOHTPOJUIEPOB, ONpPEJENCHNEe CTAOMIBHOCTH CHCTEMBI,
a TaKKe aHAJIN3 YCTOMYMBOCTH U YIPABJIIEMOCTH.

6. MOZ[eJ'IPIpOBaHI/Ie U aHaJIN3 MCXATPOHHBIX CHCTCM:
HWHTCTPAJIBHOC HCYHUCIICHHUC HCHOJIb3YCTCA JUISA
MOACIMPOBAHUA U aHaAJIU3a MCXATPOHHBIX CHCTCM,
BKJIO4as pacucThbl MapaMETpOB CUCTEMBI, OIIPCACIICHUEC
XapaKTECPUCTHUK CUCTCMBI 1 aHAJIU3 €€ ITOBCACHU.

8: Haiitu pemreHue 0THOPOIHOTO
T PepeHINATHHOTO YpaBHEHHS BTOPOTO OPSIIKa
y'+4y' +3y=0.

OTtBerT:
Jns penieHust TaHHOTO YpaBHEHHS CHayaia HaXxoJIUM
XapaKTePUCTUIECKOE YpaBHEHUE, KOTOpOe

MOJIyYaeTCsl W3 YpaBHEHHsI XapaKTEPUCTUYECKOTO
MOJIMHOMA MIPUPABHUBAHUEM €T0 K HYJIIO:
r’+4r+3=0

(r+3)(r+1)=0

rh= -3, rp=-1

Takum o00pa3oM, XapaKTePHCTHYECKOE YpaBHEHHE
uMeeT nBa KopHA -3 u -1. CriemoBarenbHO, obmiee
pelIeHne OJHOPOIHOTO YPaBHEHHS UMEET BUI:

y = Cie™ + Cxe*, tme C1 u C; - mpousBONbHBIE
MOCTOSTHHBIE.

OrtBer. Takum 00pa3oM, 9acTHOE pelIeHUe JaHHOTO
muddepeHInaIbHOTO ypaBHEHNS OyieT nMeTh BUA Y
= Cie™ + Cx* rme Ci m C; - HpOM3BOJIBHBIE
MIOCTOSIHHBIE, KOTOPBIE MOXHO HaWTH, WCIOJIB3YS
HavyaJlbHbIE YCIIOBHS, €CJIN OHM 33/1aHbI.

8. Kakwue 3a1aun B 00J1aCTH MEXaTPOHUKH PELIAIOTCS C
MIOMOLBIO TeOpuH psioB Dypre?

Bo3moxHBIC OTBETEHL:

Teopuss psapoB @Dyppe TakkKe HUMEET IMIUPOKOE
IpUMEeHeHne B o0macTu MexaTpoHuku. HexoTopsie
HOpUMephl 3aad, KOTOpPBIE MOTYT OBITH pEIIeHBl ¢
HOMOIIBIO TEOPUH PsiioB Dyphe BKIIOYAIOT B ceO:

1. AHanu3 W CHHTE3 CHTHAJIOB. C NOMOIIBIO PAIOB
(Dypbe MOXHO IPOU3BOAUTHL aHAJIW3 W CHHTE3
CHUI'HAJIOB, BO3HHUKANOMINX B MCXATPOHHBLIX CHCTEMaAX,
TaKHUuX KakKk JJICKTPHUYICCKUC CHUT'HaJIbI, CHUT'HAJIbI
JAaTUYUKOB, CUT'HAJIbI YIIPABJICHUA.

2. @unpTpanus curHANOB: psiabl Dypbe MO3BOISAIOT
MPOU3BOAUTh  (PUIBTPAIMIO  CHUTHANOB,  YAAJSIA
HEXeJIaTeNIbHbIE YACTOThI MJIM YACTOTHBIE KOMIIOHEHTBI.

3. Pacuert cekTpa MOIIHOCTH: psiibl @yphe MO3BOISIOT
PacCUYHUTHIBATH CIIEKTP MOIIHOCTH CUT'HAJIOB, YTO MOXKET
OBITh TOJIC3HO JUIS aHAJIN3A DJIEKTPUYECKUX CHUTHAJIOB,
LIYMOB U JIpYTHX IIapaMeTPOB.

4. Ananu3 AUHAMHUYECKUX MpoLeccoB: psiabl Dypbe
MOTYT  OBITh WCTOJIb30BAaHbl IS aHanM3a
JTUHAMHYECKHX TPOIECCOB, TaKMX Kak KoyieOaHus,
BHOpAIMK U JPYTHE MapaMmeTpbl, KOTOPbIE BaKHBI JIJIS
OTIpe/IeNIEHUs] XapaKTEPUCTUK MEXaTPOHHBIX CHCTEM.




5. OHPGHCHCHI/IC TapMOHHUYCCKUX COCTABJIAONIUX: PAABL
(I)ypbe MOTyT OBITH MCIOJIB30BAHBI JIA onpeacjCHus
TapMOHHNYCCKUX COCTaBJIAIOIINX CHUT'HAJIOB, 4qTo
SABJIIETCA BAXXKHBIM JUIS IIPOCKTUPOBAHUA MEXATPOHHBIX
CHUCTEM, TAKUX KaK DJICKTPOIIPUBOABI, ABUTI'aTEIN U T.A.

6. OmpeneneHnue mapaMeTpoB cHcTeM: psiabl Dypbe
MOTyT OBITH HCIOJNB30BAHBl UL OIPENCNICHUS
rapamMeTpOB MEXaTPOHHBIX CUCTEM, TaKMX KaK 4acToTa
CUT'HAJOB, aMIUIMTyAa KosebaHMH W Jpyrue
XapaKTEePUCTUKH, KOTOPbIE MOTYT OBITH MCIOJIBb30BaHBI
JUISL ONTUMM3AIMH pabOThI CHCTEMBL.

9. Hcnons3ys METO/bI UHTErpaiIbHbIX
npeoOpa3oBaHuit Jlannaca HaWlTH peuienue
muddepeHnranbHOTO ypaBHeHHA y'(t) + 4y'(t) + 4y(t)
= 0, mpu HavaneHBIX yermoBmax y(0) = 1, y'(0) = 0.

Pemenue: [Ipumennm npeoOpazoBanme Jlammaca k
o0enM gacTsM ypaBHEHUS:

LIy"(®] + ALLy'(D] + 4L[y(B)] = L[O]

C nomorisio popmyi npeodpazosanust Jlamnaca s
MMPOU3BOJAHBIX U HAYaJIbHBIX yCHOBI/Iﬁ IoJIyyacm:

p?Y (p) - py(0) - Y'(0) + 4(pY(p) - y(0)) + 4Y(p) =0

VauTbiBasg HadaabHEIS yCiaoBuUA NIPUXOAUM B

BBIpa)KeHI/IIO:
P2Y(p) - p +4pY(p)-4+4Y(p) =0

Pemas ypaBHeHHE OTHOCUTENBHO Y (P), MOTydaeMm:

Y(p) = (p+4)/(p*+4p+4) = (p+4) / [(p+2)7]

Vcnonb3ys pasnoxeHne NpaBmIbHON ApoOH Ha
IIPOCTEHIINE IPUXOIUM B BULY:

(p+4) 1 [(p+2)7] = 1/ (p+2) + 2/ [(p+2)°]

[Ipumensiss  TaOnuuHbBIE
npeobpaszoBanue Jlamnaca:

3HA4YCHUA O6paTHOFO

1/ (pt2) « ext(-2t)

1/ [(p+2)% t*ext(-2t)

HaXoJuM pEIIeHUEe UCXOJHOI0 YpaBHCHUS:
y(t) = ext(-2t) + 2t*ext(-2t)

[IpoBepuM, 4TO 3TO pelICHNE yIOBIETBOPSIET
HavyallbHbIM yCIIOBHSIM:

y(0) = ext(0) + 20*ext(-2*0)=1
y'(0) = -2 ext(-2*0) + 2 ext(-2*0)=0

Otser: Y(t) = ext(-2t) + 2t*ext(-2t)

9. Kakue 3aaun B 00J1aCTH MEXaTPOHHUKH PELIAIOTCS C
TIOMOIIBIO0 UHTETPAIBHBIX IpeoOpa3oBanuii Jlamnaca?

BosmoxHbIli oTBeT. MHTErpanbpHbIe TpeoOpa3oBaHUS
Jlarutaca MMEIOT IIHPOKOE NPUMEHEHHWE B 00IacTH
MeXaTpoHUKH. HekoTopele mpuMepsl 3a/1ad, KOTOpPBIE
MOTYT OBITH pEIICHBI C IIOMOINBI0 HHTETPAIBHBIX
npeoOpa3oBanmii Jlamnaca BKIIOYAIOT B ceOst:

1. Pacuer mnepexogHBIX MPOLECCOB: HHTETPaJbHbIC
npeobpasoBanus Jlamnaca MO3BOJSIOT PAaCCUUTHIBATH
MePEeXOAHbIE MPOIECCHl B MEXaTPOHHBIX CHCTEMaXx,
TaKue KaK MepexoJHbIe MPOIECCH JIEKTPONIPUBOIOB, a
TaKXkKe ApPYrue IUHAMHUYECKHE INPOLECCHl B CHUCTEMax
YIpaBJICHUS.

2. AHanu3 YCTOMYHBOCTH: HHTETpaibHbIE
npeoOpa3oBanus Jlaruiaca MOTYT OBITh MCIOJIB30BAHBI
JUIL aHalM3a YCTOMYMBOCTH MEXaTPOHHBIX CHCTEM,
TaKUX Kak 3JIEKTPONPHUBOJBI, CUCTEMBI YIPABICHUS,
MEXaHUYECKUE CUCTEMBI U T.JI.

3. Pacuer mepenaTO4HbIX (YHKIMIl: HHTErpaNbHBIE
npeoOpaszoBanus Jlammaca MOTYT OBITh MCIIOJIB30BAHBI
JUIL pacdera TepelaTOYHbIX (YHKIHUH MeXaTPOHHBIX
CHCTEM, KOTOPBIE OIIMCHIBAIOT CBA3b MEXKAY BXOJIHBIMU
1 BBIXOJHBIMH CHTHAJIAMH.

4. AHamu3 DJEKTPUYECKHX LENeil: HHTerpaibHble
mpeobpa3oBanus Jlammaca MOTYT OBITh HCIIOJIH30BAHEI
JUTSL aHAJIHA3a SJICKTPUYECKUX IIETIeH, KOTOPBIE SIBISIOTCS
YaCThI0 MHOTHX MEXaTPOHHBIX CHCTEM, TaKUX Kak
BJIEKTPONPUBOIBI U CUCTEMBI YITPABJICHUSI.

5. PacueTr UMIIyIbCHBIX XapaKTEPUCTUK: UHTETPAJIbHBIE
npeoOpaszoBanus Jlamiaca MOTYT OBITh MCIIOJIB30BAHBI
JUIst pacuera HAMITYJIbCHBIX XapaKTEPUCTHK
MEXaTPOHHBIX  CHCTEM, KOTOphIe MOTYT  OBITH
WCTIONB30BaHbl U aHAIW3a W ONTUMH3AIMHA PabOTHI
CUCTEMBI.

6. Anamu3 BHOpauuii M KojeOaHMI: WHTErpajbHbIC
npeoOpa3oBanus Jlammaca MOTYT OBITH MCITOJIE30BaHbI
JUId aHanmu3a BUOpammid W KoieOGaHWMH MeXaTpPOHHBIX
CHCTEM, TAaKUX KaK MEXaHWIECKHE CUCTEMBI U CUCTEMBI
yIIpaBIICHUS.







4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUI1, HABBIKOB U (WJIN) ONbITA [1eATeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaunmeHoBanne
OLEHOUHOrO Omnucanns Nponeaypsl IPOBEACHUSI KOHTPOJIBHO-OIIEHOTHOTO MEPOIPHUSTHS U TIPOLIETYPHI
cpesicTBa OLICHWBAHUSA PE3yIbTATOB OOyUCHNSA
[IperonaBaTens HE MeHe, 4eM 3a JBe HeaelnHu A0 cpoka 3ammutel PI'P momken cooOdmmurth
KaxnoMmy oOydaromemycsi Homep BapuanTa PI'P. 3amanms PT'P BBUIIOKEHBI B 3EKTPOHHOMN
nHpopMannonHo-oOpazoBatensHOH cpene Upl YIIC, noctynmHo# oOydatomemycs yepes ero
PacueTHo- ngHbI kKabuaet. PI'P nomkHa OBITH BBITIONHEHA B yCTaHOBHeHHLIVﬁ NpEMno/iaBaTeieM CpoK 1
rpaduucckas pabota B COOTBETCTBUHM ¢ TpeOoBanusmMu K odopmienuto PI'P (TekcroBoii u rpaduueckoit qaczen),
(PTP) chopmynaupoBanHeiMH B [lonoxennn «TpeGoBaHus K O(OPMIICHHIO TEKCTOBOH H

rpaguyeckoil JokymMeHTauun. HopmokoHTponb» (B mocnenneil pemakuuu). PI'P B
Ha3HA4YCHHBINA CPOK CHAOTCS Ha NpoBepKy. Ecim npepycmorpena ycrtHasg 3amura PI'P, To
oOyuaromuiics 0OBSACHSET pelIeHNe 33/1ad, YKa3aHHbIX IPeroiaBaTesieM, U OTBEYaeT Ha ero
BOIIPOCHI

[IpenosaBarenb Ha YCTAHOBOYHOM 3aHATHUH JAOBOAMT JO OOYYAIOUIMXCS: TEMbI, KOIMYECTBO
3amaHuii B KOHTPOJBbHON pabore. KoHTponbHas paboTa MOHKHA OBITH BBIMIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBUHM C TpaBWIaMU K OQOPMIICHHIO (TEKCTOBOH U
rpaduueckoii yacreit), chopmynupoBanubiMu B [Tonoxxennn «TpeGoBaHus K 0(OPMIICHUIO
TEKCTOBOM W rpaduyeckoil JOKyMeHTauun. HOpMOKOHTpOJb» B TOCHETHEH pelakiuu.
BrimonHeHHass KOHTponbHast paboTa mepemaeTcss Ui TMPOBEPKH IMPETONaBaTeNio B
yCTaHOBIICHHBIE CPOKH. Ecim KOHTpoibHas paOoTa BBHINOJHEHA HE B COOTBETCTBUH C
YKa3aHUSIMH WJIH HE B TIOJIHOM 00beMe, OHa BO3BPAIIAETCsl Ha 10pabOTKy

KonrponbHas padborta

I[JI?I opraHusalvi M IMIPOBCACHHA HpOMG)Ky’l'OLIHOf/i arrecrallin COCTaBJIAIOTCA THIIOBBIC
KOHTPOJIbHBIE 33/1aHUSI HJIM HHBIE MaTepHaiIbl, HEOOXOANMBIE ISl OLCHKH 3HAHUI, YMEHUI1, HABBIKOB
U (MJIHM) OTIBITA JESITEIbHOCTH, XapaKTEPU3YIOIIUX dTarbl (JOPMHUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE
OCBOCHMS 00pa30BaTEIbHON MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJIsi TPOBEJEHHs] MPOMEXKYTOYHOM aTTecTaluu oOydaroluecs MOJy4yaroT B Hauaye
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMalrmoHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (nmuunbiii
KaOWHET 00yJaronierocs).

Onucanue npoieayp NpoBeeHusi MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OlleHUBAHUS Pe3yJbTATOB 00yYeHHS
[Ipu mpoBeneHMH TPOMEXKYTOUHOW aTTecTalud B (popme 3auera MpenojiaBaTelb MOXKET
BOCIIOJIb30BaThCSI pe3yabTaTaMy TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TeueHne cemectpa. C 1enbpro
MCIIONIb30BaHUsl PE3yJIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPEMoAaBaTelb MOJCYUTHIBAET
CPEHIOI0 OIICHKY YPOBHSI C(OPMUPOBAHHOCTH KOMIETEHIIMN OOydJaromierocss (CymMMa OIICHOK,
MOJTyYEHHBIX 00YUYaAIOUIUMCS, EMUTCS HA YHUCIIO OIICHOK).

Ikana ¥ KpUTEPUH OLECHHBAHHUSA YPOBHA C(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3y/ibTaTe
I/I3y‘leHl/lﬂ AUCIHHUIIJINHBI le/l HpOBeIIeHI/lI/I HpOMe)KyTO‘IHOﬁ arTreCcranumn

B (popme 3a4eTa 10 pe3yabTATaM TEKYLIEro KOHTPOJIA

(6e3 1ONOJHUTEJLHOT0 ATTECTAIHOHHOTO UCTILITAHUSA)
CpenHss OIleHKa YPOBHSA
chopMHUPOBAaHHOCTH KOMIIETCHITUH [IIxana olleHMBaHUA

10 pe3yJIbTaTaM TeKYyIEro KOHTPOJIs
Onenka ©He MeHee 3,0 W HET HH  OJHOU
HEYIOBJETBOPUTEIBHOM  OLEHKM 1O  TEKyLIeMY «3a4TEHOY
KOHTPOJIIO

Onenka wmenee 3,0 wim Tody4eHa XOTsS OBl OJHA
HEYIOBJIETBOPUTEJbHAS OLIEHKA M0 TEKYIIEMY KOHTPOJIIO

«HEC 3a4YTCHO»




Ecnm onenka ypoBHS c(hOpMUPOBAHHOCTH KOMITETCHIIMI OOydJaromerocss He COOTBETCTBYET
KpUTEpUSM TIONyUYeHHUsT 3adeTa 0e3 JOIMOJHUTEIBHOTO aTTECTAlMOHHOTO HCIBITAHUSA, TO
MIPOMEKYTOUHAsI aTTeCTalusl MPOBOAUTCS B (opMe coOeceqoBaHUs IO MEPEYHI0 TEOPETHUYECKHUX
BOTIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHHUS.

[IpomexxyTounas aTTecTanus B opMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIIBITAaHUS
MIPOXO/UT HA MOCJIEIHEM 3aHATUHU 10 JUCIUILIUHE.

[Ipu mpoBeneHWHM TPOMEKYTOUHOM arTecTanuu B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaHus GOpMHUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITyIaiiHBIM
o06pazom, Ho ¢ ycioBueM: 50 % 3agaHuil JOJDKHBI OBITh 3aJaHUSAMHU OTKpBITOro THIA U 50 % 3amannii
— 3aKPBITOTO THUIIA.



