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Pabouas mporpamMMa AUCHUILIUHBI pa3paboTaHa B COOTBETCTBUU C:

1) IIpukazom MuHucTepcTBa HayKH U BbIciiero oopasosanus Poccuiickoit denepanuu ot 31
utonst 2020 1. Ne 871, denepanbHbIii TOCYJapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO
oOpazoBaHusi — OakanmaBpuaT TIO HampaBieHuto moarotoBku 27.03.04 VYmpapienue B
TEXHUYECKUX CHCTEMAaX.

2) IIpodeccuonanbupiM ctangaptTom 40.178 Crnernuanuct B obmactu npoektupoBanus ACY
TII, yTtBepxkAeHHbIM NpuKazoM MUHUCTEPCTBA TpyAa W COIMAIBHOM 3amuThl Poccuiickoit
@enepaunn ot «13» mapra 2017 r. Ne272H.

3) denepanpHblii 3akoH Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®d3 «O6
obpaszoBannu B Poccuiickoit @enepanuny (C M3MEHEHUSIMH U TOTIOJTHEHUSIMU );

4) Ilpuka3z MunucrepcTBa obpasoBanus u Hayku Poccuiickoit @enepaunu ot 05.04.2017 Ne
301 «O6 yrBepxkaenun Ilopsinka opraHM3anmuu W OCYIISCTBIICHUS 00pa3oBaTeIbHON
JEeSTEIBbHOCTH 10 00pa3oBaTeNbHBIM IpOrpaMMa BBICIIEro 00pa3oBaHHs — TporpaMmma
OakayiaBpuaTta, IporpaMMaM CIeuaInTeTa, IporpaMMaM MarucTpaTypbl».

5) YueOHBIM M1aHOM (OYHOM, 0YHO-3209HON (hOpM 00YUEHHs1) TI0 HAIPABJICHUIO TIOJTOTOBKU

27.03.04 YaupapieHue B TEXHUYECKUX CUCTEMAX.
Pabouas mporpamma AMCHMITIMHBI BKJIIOUAET B c€0sl OLIEHOUHBIE MaTepHallbl ISl POBEACHMUS
TEKYIIET0 KOHTPOJS YCHEBAEMOCTH W MPOMEXKYTOYHOW aTTecTalMu Mo AucuuiuiuHe ((hoHa
OIICHOYHBIX CPEJCTB ISl MPOBEIEHUS TEKYIIET0 KOHTPOJIS YCIIeBAEMOCTH, MPOMEXYTOUYHOM
aTTeCTaIlMU 110 UTOraM OCBOCHHUSI TUCLUTLIIUHBI).

ABtop: Anekcees I1.JI., fo1eHT, K.T.H., kadeaper [IMuld
(ykazatp ®UO, ydeHyI0 CTENIeHb, YUCHOE 3BAHUE WIIN TOJKHOCTB)

[Tporpamma oobpena Ha 3aceqanuu kapeapsl [IMull (mpotokon Ne 8 ot 27.06.2025 1).



1 Hean 1 3a7a4M 0CBOEHHS JUCIUTLIHHBI

IMeam ocBOoeHUS AUCHMUIUIMHBI «MaTeMaTHUYEeCKUN aHAIIN3):

- MMETh TpPEACTaBICHHE O MaTeMaTHKe Kak 00 0coO0oM crmocobe MO3HaHUs Mupa,
OOIITHOCTH €€ TIOHATHI U MPECTaBICHUH;

- HAy4YuTh HCHOJIb30BaTh METOJbl KJIACCHYECKOT0 MAaTEMAaTHYECKOro aHajau3a s
pelieHus 3aj1a4 MaTEMaTHIECKOTO MOICIIMPOBAHNS, PA3TUYHBIX O0BEKTOB U MPOIIECCOB;

- Hay4YuTh pAacloO3HAaBATb B KOHKPETHBIX MPUKIAJHBIX (TEXHMYECKHX, COLMAJIbHBIX,
SKOHOMHUYECKUX M T.I.) 3a7auaX MaTeMaTH4YeCKHe MOJENH M3 COOTBETCTBYIOIIUX pa3elioB Kypca U
MPOBOJIUTH AHAIIU3 3TUX MOJIEJIEH HA OCHOBE M3yUYE€HHBIX METOJIOB U IPUEMOB;

- OCBOCHHME CTYyJEHTaMU COBPEMEHHOW MAaTEMaTUYECKOW KyJIbTYpPbl U MAaT€MaTUYECKOIO
SI3bIKA, HEOOXOAMMBIX [JISl M3YYEHHUS CMEXKHBIX M TOCIEAYIONIMX JUCIUIUIMH Ha OCHOBE NMPHUHIIUIIA
MOCIIEI0BATEIHHOTO U HEMPEPHIBHOTO 00pa3oBaHus. 3aqauu TUCHUTLINHBI

JocTmkenrne OCHOBHOM IEIM 00ECTIeUMBACTCS COOTBETCTBUEM COJICPKAHUS Pa3/IeiioB M TEM
nporpammbl «MaTteMaTHueCcKUil aHaIu3» 3a/ladaM MOATOTOBKH M YPOBHIO COBPEMEHHBIX TPEOOBaHMIA,
MPEABSBISIEMBIX K OaKamaBpy; CHCTEMHOCTBIO M TIOCIICIOBATEIIFHOCTBIO U3JIOKCHHS Pa3/IeiioB M TEM Ha
JEKIHSIX ¥ MPAKTUUECKUX 3aHATHSIX; MOBBIMICHHEM 3()()EKTUBHOCTH TPATUIIMOHHBIX M IMPUMEHEHUEM
HOBBIX METOJIOB U ()OpPM aKTUBHOTO OOyUEHUS; KAYECTBEHHBIM TEKYIIUM U UTOTOBBIM KOHTPOJIEM.

2 Mecto qucuumiausbl B crpykrype OOII 6akanaBpuara

HuctmmimHa «MareMaTHudecKuii aHalm3» OTHOcUTcsa K oOszarensHOoM dactu  (b.1.1.5.2)
OCHOBHOM 00pa3zoBaTelbHONM TporpaMMmbl OakajaBpuaTa HampaBiieHHs moAarotoBku 27.03.04
VYrpaBieHue B TEXHUUYECKUX CUCTEMAX.

JucuunnnHa «MarteMaTH4ecKHil aHaIKu3» B3aWMOCBSI3aHA CO CIEAYIOUUMH JUCHUILTHHAMHU U
npaktukamu OOIT:
- METO/Ibl AaHAJIN3a U CUHTE3a CUCTEM,
- (husmka;
- TeOpeTUYEeCcKasl M MPUKIAIHAS MEXaHHUKA, - OCHOBBI IU(POBOH 00PaOOTKH CHUTHAIOB.

3 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCHHILIMHE (MOLY.I10),
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJIbTaTaMi OCBOCHHS 00pa30BaTEJIbHOI IPOrPaAMMBI

B pesynbpTare oCBOEHUS AMCUUIUIMHBI (MOIYJs) Yy oOydarommxcs (GOpMHUPYIOTCS CIeIyroIue
KOMIIETEHIIMM U JIOJDKHBI OBITh JOCTUTHYTBI CIEIYIOLIME pe3yJbTaThl OOyueHHs Kak dTan
(GbopMHPOBaHHUS COOTBETCTBYIOLIMX KOMITETCHIIUN



B pe3yabTarte ocBOeHMs

o0pa3oBaTeJLHOI pPo-

TPaMMBbI 00y4aroIIHiics
JA0JI3KeH 00J1a1aTh

I/IHI[HKaT()p JAOCTHIKCHHUA KOMIIETCHIIUHN

IlepeuyeHb MIAHUPYeMBIX Pe3yJbTATOB 00yUeHHUs 10 AUCHUIIJIMHE

OIIK-1. IIpumensiTs
€CTCCTBCHHOHAYYHbIC U
00IIenHKECHEPHBIE
3HAHUA, METO/BI
MaTeMaTHYECKOTO
aHamm3a u
MOJICTTUPOBAHUS B
npodeccuoHaNIbHON

ACATCIBbHOCTH

HOIIK-1.1. TlpumeHseT ecTecTBEHHOHAyYHBIE W OOIICHH)KEHEPHEIC
3HaHUs [IPU PELICHUH NPO(PECCHOHANBHBIX 33134

HOIIK-1.2. TIlpumenser MeTOAsl MaTEMaTH4YECKOTO
MOJIEITMPOBAHNS MIPH PEIICHUH TPO(GECCHOHATBHBIX 3a7a4

aHajy3a H

3HaTh: OCHOBHBIE IIOJIOKEHHST MaTEMaTHUKHU AJid pelIeHusA 3aaadv,
BO3HHUKAIOIIUX B X07€ MPO(HEeCCHOHANBHOM JIeITeNIbHOCTH.

YMeTh: UCHONB30BaTh METOABI MAaTEeMAaTHUECKOTO aHaiu3a s
ONMCAHUSI OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIONIMX B Mpollecce
HU3TOTOBJICHUA NMPOAYKIIUH.

Baanernb: HaBBIKAMU PUMEHEHUSI COBPEMEHHOT'O MaTEMaTHYECKOTO
WHCTPYMEHTApHS JUIs PEelIeHsI TPO()EeCCHOHANBHBIX 3aja4; METOAaMHU
MaTEeMaTHYeCKOT0 aHaji3a ¥ MOJCIHPOBAHHUA.




4 CTpyKTYypa U co/iepKaHue TMCUUILITUHBI

OO6m1ast TpyI0EMKOCTh TUCIUILTAHBI COCTABIISIECT 4 3a4€THBIX €UHUIL, T.€. 144 yacoB (u3 Hux 108
94acoB — CaMOCTOsTEIbHAsI paboTa CTYJEHTOB OUHO-3a04HON (hopmbl 1 90 0uHOM HOpMBI 00YUEHMUS).
Paznenst qucuumiuuHbl «MaTteMaTH4ecKuil aHaan3» 04HON (GOpMbI 00YUYEHHS U3y4YaroTCs:

BO 2 ceMecTpe: Jekuuu — 18 gacoB, mpakTudeckue 3aHaTus — 36 4acoB, popMa KOHTPOJIS — IK3aMEH;
Paznenst  aucuumianasl  «MaremMaTHUEeCKM  aHaliM3» OYHO-3a0YHOW  (OpMBI  O0yuyeHHS
M3yYaroTCs: BO 2 ceMecTpe: JieKuuu — 18 JacoB, mpaktuueckue 3aHsaTus — 18 dacos, popma
KOHTPOJIS — 9K3aMEH.

CtpyKTypa U cojiepxaHue TUCIUILTUHBI «MaTteMaTH4ecKUil aHaiu3» Mo CPOKaM U BUAaM pabOThI
otpaxensl B [Ipunoxenun A.

Coneprxanue pa3aeioB TUCHUATIHHBI

4.1 Jlekuuu

Ne OcHOBHOE cozep)kaHue
paszaena

3anauy, NpUBOAAIIME K MOHIATHIO MPOU3BOAHOMN. Ompeenenue Npou3BoJHON, €€ TeoMeTpUIeCKU
M MEXaHHYECKUI CMBICI. YpaBHEHHE KacaTelbHOW M HOpManu K rpaduky ¢yHkuun. OCHOBHBIE
MpaBWiia HaxXOXAEHWs mpom3BonHoi. Juddepenmman QyHKINM, €ro TeoMeTpUYEecKUd CMBICI.
WNuBapuantHOCT, opMmbl  TepBoro muddepenmmana. Juddepenmuan CcroxHOH (QYHKIUH.
1 ITpousBoanbie u nuddepeHnnansl BRICIINX NOPsAKoB. DyHKINY, 3alaHHBIC TAPAMETPUUECKH, HX
muddepenuuposanue. Teopemsr Poms, Jlarpamka, Komm. Ilpasuno Jlonurans. Bospacranue u
yObIBaHUE (YHKIIHI, HEOOXOAUMOE JOCTATOYHbIC yciaoBHsA. DkcTpeMyM (yHkimu. Heobxomumoe
YCIIOBHE, JTOCTAaTOYHBIE yCinoBHs. Hanbomnbiiee 1 HauMeHblllee 3HaYeHUS] QYHKIMH Ha 3aMKHYTOM
UHTEpBAJe.

DYHKINY MHOTHX TIEpEMEHHBIX KaK pyHKINU ToUkH. [ padmk GyHKINH IBYX TTEpPEMEHHBIX.
[Ipenen, HenpepeBHOCTE U quddepeHimpyeMocTs. YacTHrIe Tpon3BOAHbIE U AuddepeHman

2 (GYHKIMHM HECKONBKHX nepeMeHHbIX. JuddepenunpoBanue cnoxxHoN 1 HESIBHOH (QyHKIHU.
YacTHble NpoU3BOAHbIC U U depeHINaIbl BEICIIUX MTOPSIAKOB
[TepBooOpa3zHas ¢pyHKUMS 1 HeonpeAeIEHHbIN nHTerpan. OCHOBHbBIE CBOWCTBA HEOMPEAEIEHHOTO
3 uHTerpana. Tabmuia OCHOBHBIX HHTETpaioB. HemocpeacTBeHHOE HHTETPHPOBAHHE.

I/IHTCI’pI/IpOBaHI/Ie 10 4acCTsAM U C IIOMOIIIBIO 3aMCHBI HCpeMeHHOﬁ.

3agauy, NPUBOIAIINE K IOHATHIO ONpeAeNEHHOro nuTerpaia. OnpeneeHHbI HHTErpas KaK npees
WHTETpaIbHOH CYMMBI, TepeMa cyliecTBoBaHHA (popMynupoBka). OCHOBHBIE CBOHCTBa
onpeAenéHHOro HHTerpana, TeopeMa o cpenHeM. [IponzBoaHas oT onpeAeneHHOro HHTerpaia mno
BepxHeMmy mpeneny. @opmymna HeroTona - Jletioruma. CBS3b MEXKIY ONPEACIEHHBIM H

4 HEOoNpeeNnEHHBIM HTErpanaMu. HTerpupoBaHue MO 4acTSIM U 3aMeHa IEPEMEHHOM B
onpeAenéHHOM UHTErpae.

HecobGcTBeHHBIE HHTETpalbl ¢ 0ECKOHEYHBIMH MIPEAeIaMu.

Beruncnenue miomanei mwiockux Guryp. Berancnenue o0bp€Ma Tena mo miomassM napanieabHbIX
CeUeHMi: 00BEM Tella BpalleHHs.

[MonsTre auddhepeHraIbHOrO ypaBHEeHUs, pelieHne quddepeHnuansHoro ypaBHenus. [lonstue
obmero pemenus. nddepeHmansHoe ypaBHEHHE IEPBOTO MOPSIIKA C Pa3IeTIOIIUMUCS
HepeMEHHBIMH, OHOPOAHBIE T hepeHnnatbpble ypaBHeHus. JInneinsle quddepeHaibabe
5 ypaBHeHus1, ypaBHeHus: bepuymu. AuddepeHnuanpabie ypaBHEHHs B OJIHBIX AU(depeHnranax




Jluneiinpie quddepeHanbpHbIe ypaBHEHNS BTOPOTOo nopsaka. Onpeaenutens BpoHckoro.
OyHaMeHTaNbHas CUCTeMa PeIeHUH OAHOPOTHOTO TuddepeHInalIbHOTO YpaBHeHHs. Teopema o
CTPYKTYype OOIIETo pelieHus] OHOPOJHOTO JTMHEHHOTO TU(PEepEeHINATEHOTO YPaBHEHHS.
HuddepennmanbHeie ypaBHEHHSI BTOPOTO MOPSIIKA, JOMYCKAIONINE MIOHIKEHHE TTOPS/IKA.

Uucnossie psasl. OCHOBHBIC MTOHATHSA. HeoOX0IMMBIN MPU3HAK CXOAMMOCTH PsaoB. [Ipu3Haku
cpaBHEHUs. [Ipu3HaKK CXOAMMOCTH PSIIOB C MTOJIOKUTENbHBIMA WieHamu: [lamambepa, Korm:
paJvKaIbHBIA M HHTETPAIbHBIN. 3HAKOUYEePEAYIOIINECs Pl pu3HaK JleiiOHuIa. AGCONIOTHAS U
YCJIOBHAsI CXOAUMOCTh 3HaKoUYepenytommxcs psaos. OyHKIHOHANBHEIE paibl. CTETICHHBIC PSIBL.
OCHOBHBIC CBOWCTBA CTEMIEHHBIX PsIOB. Pammyc cXomuMOCTH, 00J1aCTh CXOUMOCTH CTEIIEHHBIX
psanoB. Psaapl Tetinopa u Makiiopena. Pa3iosxeHue 3jeMeHTapHbBIX (YHKIMHA B CTCIICHHBIC PSIIIbI.
[TpubnmKxeHHBIE BRIYUCICHIS 3HAYSHUH (DYHKITUI 1 HHTETPAJIOB C TIOMOIIBIO CTETIEHHBIX PSJIOB.

4.2 llpakTHYeckune 3aHATHS

Ne
pasnena

IInan 3aHATHS, OCHOBHOC COACPIKAHUC

Brruncnenne mpousBogHON mo ompeneneHuto. uddepeHnupoBanne mpocTedmux (QyHKIUi.
l'eomerpryeckne u ¢u3mueckue NPWIOKEHHUA Npou3BonHOH. JuddepeHunpoBaHne CI0XKHBIX
¢ynkuuii. Jlorapupmuueckoe audpdepenuuporanne. AnddepeHuupopanne

¢$byHKUM, 3a0aHHBIX TapameTpuyecku. [IponsBonHbie u AuddhepeHranbl BHICIINX OPSIKOB.
[Ipasuno Jlommrans. MccnenoBanme QpyHKIUI Ha SKCTPEMYM.

BrIuncnieHne 4acTHBIX POU3BOIHBIX. JnddepeHnnpoBanne HessBHBIX (YyHKIIHH.
HuddepenmpoBanve cinoxaoli u HessBHOU QyHKIMH. [ToBTOpHOE MuddhepeHnnpoBanue

Meron 3amMeHbI IEPEMEHHON U UHTETPUPOBAHUS 110 YacTsM. HTerpupoBanye paliOHAIBHBIX
npoOeii. UHTErprpoBanue MppauuoOHANBHBIX BEIpakeHHH. HTerpupoBaHue TPUTOHOMETPHUECKIX
BBIPAKEHUH.

Crioco0bl TOYHOTO BBIYUCIICHUS ONPE/ICIICHHOTO WHTErpajia. BeruruciaeHue 1uiomaei miocKux
(uryp. Beraucienue nuHbBL 1yTH KPUBOW M 00BEMOB TEJ BpallleHUs. BrruucieHe HecoOOCTBEHHBIX
nHTerpanoB. OnpeeneHHpie 1 HeCOOCTBEHHBIC HHTErpaibl. OnpeneéHHbIA HHTETpal B OISIPHON
CHUCTEME KOOpJIMHAT

Pemrenne nuddepennuranbHbIx ypaBHeHHH 1 TIOpsaKa ¢ pa3aensomUMIC NEPEMEHHBIMU U
OTHOPOAHBIX. Pemenne nuHeiHpIX ypaBHeHUH. Pemenue ypasuenuit bepuymnu. Jud. ypasaeHus
IIEPBOT0 NOPSKA

Huddepennuanbapie ypaBHEHHs, OIYCKalOIIUe TOHKEHUs ropsiaka. KoMIulekcHble uncia.
AnreOpandeckasi popMa 3amucy KOMIUIEKCHBIX Yncell. TpuroHoMeTpryecKas 1 moka3aTeabHas
(hopMbI KOMIUIEKCHBIX uncen. [elicTBust Haa HuMU. Jlnneiinble nuddepeHnnanbaple ypaBHEHUS
BTOPOTO MopsAIKka. MeTox Bapranyy IpON3BOJIBHBIX MOCTOSHHBIX.

Jluneitabie auddepeHnraIbHbIe ypaBHEHUsI BTOPOTO TOPSAKA ¢ IOCTOSHHBIMU KO3(QUIIMEHTaMH.
Xapakrepuctuieckoe ypaBHenue. OO1iee peleHne JMHEHHOTo 0JHOPoAHOrO Au((hepeHIHaTbHOTO
ypaBHEHUS C MOCTOSTHHBIMU K03 durmenramu. Heogaopoansie ypaBHeHusl. OTbICKaHHE YaCTHOTO
penieHust HEOAHOPOAHOTO JIMHEHHOTO YpaBHEHHS METOJJOM HEOIpeIeIeHHBIX K03 (DUITMEHTOB.

4.3 CamocTosiTesibHasA paboTa

Ko
yac

TeMI)I, pa3aciibl, BBIHECECHHBIC Ha CAMOCTOATCIIbHYIO IMTOATOTOBKY

54/ 96

CaMOCTOATEIbHOE U3YYECHHUE OTACILHBIX TEM Kypca:

Sk v =

Huddepentman ¢pynxmun. [Iponssoansie n auddepeHnmansl BHICIINX TOPSAKOB.

Teopemsbl Poiia, Jlarpanxka, Komm. Ilpasuno Jlonuras.

HawulOonbiee n HanMeHblIee 3HaUeHNsT GYHKIIUHN HA 3aMKHYTOM WHTEpBaJie.

BeInykiiocTs U BOrHYyTOCTh rpaduka QyHKIMH, TOUYKH TIeperuoa.

AcumnToTsl Tpaduka QYHKLINH - BEpTHKaJIbHASI, TOPU30HTAIbHASL U HAKIIOHHAS

CkassipHOe 110J1e, IMHUHU U IIOBEPXHOCTU YpOBHs. IIpon3BoaHbIEe 10 HANIPABICHUIO U IPAAUEHT

6




CKaJIAPHOTO IOJIA. ypaBHGHI/IG KacaTelIbHOM MIIOCKOCTH K MMOBCPXHOCTH. BKCTpCMy'M q)YHKLII/II/I
HECKOJIbKHUX NMEPEMCHHBIX. HCO6XOZ[I/IMBIG YCJIOBHA 3KCTpEMYyMa.

7. HHTerpupoBanue paiiOHATBHBIX IPOOeH.

8. Brrancnenne auHBL IyTH KPUBOW U 00BEMOB TeJ BPAIICHUS.

9. HecoGcTBeHHbIE HHTETPAITBI ¢ 6ECKOHEYHBIMH MTPEIeIaMHu.

10. Kpatnsle unTerpans.

11. KowmrmekcHpie uncia. ApudMeTnaeckre ASHCTBUSA HaX HUMA. AnreOpandeckas u

TpUTOHOMETpUUECKas (popma 3amrucu KOMIUIEKCHBIX uncel. @opmyna Dimnepa. [lokazarensHas Gopma
3aIMCU KOMITJICKCHOTO YHCIIA.

12. Jnddepennnanpabie ypaBHEHHSI, JOYCKAIOIIHE TIOHMKESHIS TIOPSIKA

13. Merton BapuaIiiu IpON3BOILHBIX TOCTOSHHBIX. Pernenne mMuHeHHbIX auddepeHInaTbHBIX
ypaBHEHUH 2 TIOpsIKa C TOCTOSTHHBIME KO3 OUITCHTaMU.

14. Penrenvie cucrem nuHEHHBIX AU dEpeHINANEHBIX YPAaBHEHUH ITEPBOTO MOPSIIKA.

5 O0pa3oBaTesibHbIE TEXHOJIOTHU

Meroavka mpenojaBaHusi JUCHMIUIMHBI «MaTemMaTH4YecKuid aHalu3» U peanu3anus
KOMIIETEHTHOCTHOTO TI0JIX0/la B M3JIO)KEHUM M BOCHPUSATUU NPEIyCMaTPUBAET HCIOJIb30BAaHUE
CIICIYIOIUX AaKTUBHBIX W WHTEPAKTHBHBIX (OPM TMPOBEICHUS TPYNIOBBIX, HHIUBUAYATHHBIX,
ayJIUTOPHBIX 3aHATUH B COYETAHWU C BHEAYJUTOPHOU pabOTOH C 1eNb0 (OPMUPOBAHUS U PA3BUTHS
MPOQeCCUOHATIBHBIX HABBIKOB, O0YJaFOIIIHXCS:

— MOATOTOBKA, MPEACTABJICHUE B 00CYKIeHNE MTPE3EHTALNN Ha MPAKTUYECKUX 3aHATHSX;

— WCIOJIb30BAaHNE WHTEPAKTUBHBIX (OPM TEKYIIETO KOHTPOJA B QopMe ayJUTOPHOTO
WHTEPHETTECTUPOBAHMS;

— pelieHue 3aa4 Ha MPaKTUYECKUX 3aHITHSIX.

6 OneHouyHnble cpeAcTBA JIsi TEKYLIEro KOHTPOJSI YCIEBaeMOCTH, IPOMEKYTOYHOH
arrecTallid 1O HWTOraM OCBOGHHSI JUCHUIVIMHBI M Yy4eOHO-MeToaH4YecKoe olecneyeHne
CaMOCTOSITeIbHOM PadoThbl CTYICHTOB

B mpomecce oOydeHHMs] HCTHONB3YIOTCS OIICHOYHBIE (DOPMBI  CaMOCTOSITENHHOM PadOTHI
CTY/IEHTOB, OLICHOYHBIE CPEJICTBA TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTAIUI:
pa3HOYpPOBHEBHIC 33a/1a4 U 3aJIaHHS,

KOHTpOJIbHAsA paboTa, YCTHBIH
OIPOC, FK3aMEH.

6.1 doHx OLIEHOYHBIX CPEACTB /ISl MPOBeIeHUs MPOMEKYTOUHOM aTTecTaluu
00y4aromuxcs Mno JUCHUILIHHE (MOIYJII0)

6.1.1 TlepeueHb KOMIETEHIUI C yKa3aHHEM 3TarnoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHHS
o0pa30BaTeIbHON MPOrpaMMBbl

B pesynbraTe 0OCBOCHUS AUCIUILIMHBI (MOTyJIs1) (POPMUPYIOTCS KOMIIETSHITUH:

Kon B pe3yabTaTe ocBOeHHUsI 00pa3oBaTeJbLHON MPOrpaMMBbl 00y4arOUIUIiCs T0JKEeH
KOMIIeTeHIIMH ob1agaTh
OIIK-1 [IpUMeHATh €CTECTBEHHOHAYYHbIE U OOIIEUHXCHEPHBIE 3HAHUS, METOJBI MATEMATHYECKOTO
aHaJIM3a U MOAEIMPOBAaHUA B IPO(ECCHOHATIBHON NEeATEIbHOCTH

B mnpouecce ocBoeHus oOpa3oBaTeNbHOM NpOrpamMMbl JaHHbIE KOMIIETEHIIMM, B TOM YHCJIE HX
OTACIbHBIE KOMIIOHEHTHI, ()OPMHPYIOTCSI MOATAITHO B XOAE OCBOCHHUS OOYYAIOUIMMHUCS JTUCIMIUTHH
(Momynei), MpakTHK B COOTBETCTBHMU C Y4YEOHBIM IUIAHOM W KaJCHIAPHBIM TpaduKoM Yy4eOHOTO
npoiiecca.




6.1.2 OmnucaHue ToOKaszaTesleld M KPUTEPUEB OIEHUBAHUS KOMIIETCHIHH, (OPMHUPYEMBIX IO
UTOTaM OCBOCHHS IUCIUTUINHBI (MOJYJIS), OIMCAHNE IIIKaJl OLCHUBAHUS

[loka3zaTenem OlEHUBAHUS KOMIETEHIMA HA Pa3IMYHBIX dTanax UX (GOPMHUPOBAHUS SBISIETCS
JOCTH)KEHHE 00YYalONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHUS 10 JUCIUILTHHE (MOIYIIIO).



Kpurepuu ouennBanust

IToxa3aTtesn 5 3 4 5
OIIK-1. [TpumeHATs ecTeCTBEHHOHAYYHBIE 1 O0IIEHH)KEHEPHBIE 3HAHKS, METOIBI MATEMAaTHYEeCKOr0 aHaJli3a U MOAEIMPOBAaHHA B TIPO(ecCHOHaTbHOMN NesITeNbHOCTH
3HaTh: ocHoBHBIE | O0yyatommiics Obyuatomuiics  geMoHCTpupyer  HemosiHoe | O0yyarommiics neMoHcTpupyet | O0yqaronuiics
TOJIOKEHUS JEMOHCTPUPYET  TOJHOE | COOTBETCTBME 3HAHWH OCHOBHBIX IIOJIOKEHWH | YaCTHYHOE  COOTBETCTBHE  3HAHUHU | IEMOHCTPHUPYET MIOJTHOE
MaTEeMaTHKH JUTSL | OTCYTCTBHE WM | MATEMaTHKH [T PEIICHUS 33/1a4, BO3HUKAIOMINX | OCHOBHBIX IIOJIOKEHWI MAaTeMAaTHUKH | COOTBETCTBUE  HEOOXOAMMBIX
pereHus 3ajad, | HEJOCTaTOYHOE B XolIe NpodecCHOHANBHON JESTENbHOCTH. | AJIs PELICHUs 3a7ad, BOSHUKAIOIINX B | 3HAHUM OCHOBHBIX IIOJIOKEHHN
BO3HHKAIOIINX B XOJE | COOTBETCTBHE 3HaHui | JlomyckaroTcs 3HAYNUTENILHBIE omuOKy, | Xozae npoQecCHOHANBHON | MAaTEMaTUKA UL PELICHUs
npodecCHOHATEHON OCHOBHBIX TMIOJIO’KEHUH | IPOSBISIETCS HEIOCTaTOYHOCTh 3HAHWM, 10 PAIY | AE€ATENbHOCTH. JormyckatoTes | 3a7ja4, BO3HHUKAIOIMIMX B XOJE
JeSITeTbHOCTH. MaTeMaTHKU JJIsl pelICHUs | TToKa3zaTeNie,  OOydYalolIMHCS ~ HWCIBITHIBACT | HE3HAYMTEIbHBIC omnOKH, | mpodeccHoHaIbHOM
3a7a4, BO3HMKAIOUIMX B | 3HAYUTEJIbHbIC 3aTPyIHCHUS IIPU ONCPUPOBAHUU | HETOUHOCTH,  3aTPYAHEHHUS  IIPH | AEATEIbHOCTH. CBoOOHO
Xo0Zle IPO(EecCHOHANBHOH | 3HAHUAMHU IIPHU UX IIEPEHOCE Ha HOBBIE CUTYalllH. | aHAIMTUYECKHUX OIEpaLusX. onepupyer NpUOOPETEHHBIMU
JIeSITENIbHOCTH. 3HAHUSAMU.
YMmerth: ucnonb3oBath | OOyuaromuiics He ymeer | OOydarommiics  JeMOHCTpuUpyeT  HemoiHoe | O0yuaromumiics nemoHcTpupyeT | OGyuarommiics
METO/IBI WIH B  HEJOCTAaTOYHOHN | COOTBETCTBHE YMEHHI WCIOIB30BATh METOMBI | YACTUYHOE COOTBETCTBHE yMEHHUH | IEMOHCTPHPYET MIOJTHOE
MaTeMaTHYECKOTO CTEIICHH yMEeT | MaTeMaTU4ecKoro  aHajuu3a Uil OINMUCAHUS | HCIOJIb30BaTh METO/IBI | COOTBETCTBHUE yMeHHUil
aHamM3a IUIS | NCTIOJIb30BaTh METO/bl | OCHOBHBIX 3aKOHOMEPHOCTEH, NEHCTBYIOIIMX B | MAaTEMaTHYECKOrO  aHalu3a  JUId | HCIIOJIb30BaTh METOABI
OMHCaHUsI OCHOBHBIX | MATEMAaTHYECKOTO aHaju3a | Ipolecce W3TOTOBJICHUS MIPOAYKILIMH. | OTIMCAHUS OCHOBHBIX | MAaTEMaTHYECKOT0 aHalIMu3a JJIst
3aKOHOMEpHOCTEH, JUIS OIMHUCAaHMA OCHOBHBIX | JlomyckaroTcs 3HAYUTEIbHBIC OMOKH, | 3aKOHOMEPHOCTEH, HCUCTBYIOMIUX B | ONMHCAHUS OCHOBHBIX
JeHCTBYIOLINX B | 3aKOHOMEPHOCTEH, IIPOSIBJISIETCS HEAOCTATOYHOCTh YMEHHH, 10 PALY | IPOLECCe N3TOTOBJICHUS MPOAYKIHH. | 3aKOHOMEPHOCTEH,
nporecce JIEHCTBYIOLNIMX B MPOLECCE | IOKa3aTeNeH, obOydJaromnuiics HCIBITHIBAECT | YMEHUSI OCBOEHBI, HO JOMMYCKAIOTCS | AEUCTBYIOIIUX B  Ipolecce
W3TOTOBJIECHUS W3TOTOBJIEHUS TPOLYKIMH. | 3HAUYUTENbHBIEC 3aTPYJHEHUS MIPU ONEPUPOBAHUM | HE3HAUUTEIbHBIE OmKOKH, | U3TOTOBJICHUS MIPOAYKLIUH.
MPOAYKIIHH. YMEHUSIMH TpPU WX [epeHoce Ha HOBbIE | HETOYHOCTH,  3aTpynHenuss — npu | CBoOoaHO orepupyer
CUTYaIIH. AQHATNTHIECKUX oTiepanusx, | IpHOOPETEeHHBIME  YMEHHUSIMH,
MepeHoce  yMEHHWl Ha  HOBBIE, | IPIMEHAET HX B CHTYyalHsAXx
HEeCTaHJapTHBIC CUTYAIHH. MOBBIIICHHON CJIOKHOCTH.
Baagern: OOyyaromuiics He BiazeeT | OOyJaronMiicst BiajeeT HaBbIKaMu MpuMeHeHus | OOyyarommiicss 4acTudHo BiafeeT | OOydJaromuiics B HOJHOM
- HaBbIKaMy | WM B HEJOCTAaTOYHOH | coBpeMeHHOTO MaTeMaTUYECKOIO | HABBIKAMHU MpPUMEHEHUs | 00beMe BIAZCeT HaBBIKAMH
PHUMECHEHUSI CTeneHn BIAZCET | yCcTpyMEHTApUSI TS PpEIIeHHUS | COBPEMEHHOTO MaTeMaTHYeCKOro | IPUMEHEHHST  COBPEMEHHOTO
COBPEMEHHOTO Z(?EI’LKQE{}?HOFOHPHMQHGHM poecCHOHATBHBIX 3ajau; METO/IAMH | HHCTPYMEHTapus Ui PEIIeHHs | MAaTeMaTHYeCKOTO
MaTEeMaTHYECKOTO MaTI;MaTI/I‘lCCKOFO MaTeMaTHYECKOI'0 aHalu3a W MOZEIMPOBaHU. | NPO(hecCHOHAIBHBIX 3aja4; | KHCTpYMEHTapusl U PELICHUs
WHCTPYMEHTAPHA UL |y eroverraps st Jomyckatorcs 3HAYUTEIbHBIC omuOKH, | METOJJaMH MaTeMaTH4YeCKOTO aHann3a | Mpo(heccCrOHaNbHBIX 3a1ad4;
perieHus perennst mpodeccHo- MIPOSIBIISIETCA HEJ0CTaTOYHOCTh BIIa/ICHUS | U MOAETNpOBaHus. HaBbIKM OCBOEHBI, | METOaMHU  MaTEMaTH4YECKOI0
po¢eCcCHOHAIBHBIX HaBBbIKaMH TI0 pATy Mmokazareneid, OOydJaronuiics | HO JOIMyCKAlOTCS HE3HAYNTENbHBIC | aHAIM3a W MOJIEIHPOBAHUS.




3aja4; - METoJaMu
MaTEMaTHYECKOI'0
aHaiIM3a u
MOJEJIMPOBAaHMUS.

HaAJIbHBIX 3a71a4; MCTOJaMH
MaTeMaTH4YCCKOIro aHajIu3a
U MOACIIUPOBAHUS.

UCIBITBIBACT 3HAYUTCIIBHBIC 3aTPyAHCHUA IIPU
MIPUMCHCHUHN HABBIKOB B HOBBIX CUTYaIllUAX.

OomKOKH, HETOYHOCTH, 3aTpPyAHCHUS
MpA  aHATATHYECKUX  OTEpaIHsX,
MepeHoce yMEHUM Ha  HOBHIE,
HECTaHJApTHBIC CUTYaIUU.

CBoboaHo
MOy YEHHBIE
CHUTYaIUAX
CIIOKHOCTH.

MIPUMEHSAET
HaBBIKA B
MOBBIIIIEHHOMN
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®opmMa NPOMe:KYTOUHOI aTTeCTAIMM: IK3aMeH.

[IpomexxyTounasi aTrecTanus oOydaronmxcsi B (opMe 3K3aMEeHa MPOBOIUTCA IO pe3ysbTaTaM
BBITIOJTHEHHUSI BCEX BHUIOB Yy4eOHOW paboThl, MPETyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JAaHHOMN
JUCIUIUIMHE (MOAYJIO), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIErO0 KOHTPOJISI YCIEBAaeMOCTH B
TedeHne cemecTpa. OIeHKa CTEeNeHH IOCTHXKEHHs] OO0YYaloUIMMHCS IUIAHUPYEMBIX pe3ylIbTaToOB
oOydeHuss MO JUCIHUIUIUHE (MOAYJI0) TPOBOJUTCS TMpEnojaBareieM, BeIyIIUM 3aHATUS IO
JUCLUIUIMHE (MOAYJI0) METOJIOM J3KCIEPTHON oLeHKU. Ilo mToram mpomexyTOYHON aTTecTaluuu I10
TUCIUIITMHE (MOIYJIO) BBICTABIISCTCS OILIGHKA «OTIHYHOY», «XOPOIIOY», «YIOBJIECTBOPUTEIHHO» WIIU
«HEYJOBIETBOPUTENbHO». K NpOMeXyToOuHOM arrecTalMM JOIMYCKAlOTCS TOJNBKO CTYIEHTHI,
BBITIOJIHUBIIINE BCE BUJIBI yUeOHOM pabOThI, MPEIyCMOTPEHHBIE paboyel MporpaMMoil 1Mo TUCIIUILUIHHE.

HIkaJjia oneHUBaHUA

Onucanne

OTiIr4HO

BeimonHensl Bce BHABI yueOHOW pabOTHl, MPEAyCMOTPEHHBIE YUYCOHBIM TUIAHOM.
CTyZneHT JeMOHCTpUpPYET COOTBETCTBHE 3HAHWM, YMEHHUIl, HaBBIKOB IPUBEJACHHBIM B
TabMIax I[OKa3aTelled, OIMepupyeT NpPUOOPETEeHHBIMA 3HAHUSAMH, YMEHUSIMH,
HAaBBIKAMH, IPUMEHSET UX B CUTYalUAX IMOBBILIEHHON CIOKHOCTU. Ilpu 3TOM MOryT
OBITH JONYIIEHBl HE3HAYWTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTpyAHEHUs Mpu
AHAIUTUYECKHUX OINEpalMsX, IEPEHOCE 3HAHUN M YMEHUW HA HOBBIC, HECTAHIAPTHBIE
CUTYAalH.

Xoporo

BeimonHeHbl Bce BHIBI yueOHOW pabOThI, MPEAYCMOTPEHHBIC YYEOHBIM ILIAHOM.
CTyZneHT NeMOHCTPHUPYET HEIOJIHOE, NMPABUIBHOE COOTBETCTBHE 3HAHUH, YMEHHH,
HABHIKOB TIPUBEJCHHBIM B TaONWIaX IOKaszareneld, Jub0 ecliu MpH 3TOM ObUIH
JIOTTYIIEHBI 2-3 HECYIIECTBEHHBIE OMIHOKU.

VY 10BNETBOPUTEIHLHO

BeimonHeHbl Bce BHIBI yueOHOW pabOTHI, MPETyCMOTPEHHBIC YUYCOHBIM TUIAHOM.
CTyleHT JEMOHCTPUPYET COOTBETCTBUE 3HAaHUM, B KOTOPOM OCBEIEHA OCHOBHas,
HaI/I6OJIee BaXHas 4YacCThb MaTepI/IaJ'Ia, HO HpI/I 3TOM [[OHYH_IGHa OJHa 3HA4YUTCJIbHas1
omnOKa UM HETOYHOCTD.

HeynonerBopurensHo

He BemosnneH oaun win 6ojee BUAOB y4eOHON pabOTHI, MPEIyCMOTPEHHBIX YUEOHBIM
ruranoM. CTyZIeHT IEMOHCTPHPYET HETIOTHOE COOTBETCTBHIE 3HAHNH, YMEHHI, HABBIKOB
NpUBEACHHBIM B TabiMLax IOKaszaTelel, MOMyCKaloTcs 3HAuuTeNbHbIE OLIMOKH,
MPOSBISIETCA OTCYTCTBHE 3HAHMM, YMEHHMH, HAaBBIKOB IO psiAy IMOKa3aTenel, CTyAEHT
WCIBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHHS IPY ONEPUPOBAHUH 3HAHUSAMHU U YMEHUSIMHU
TIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

@oH/IbI OLIEHOYHBIX CPECTB NMpeACTABJeHbl B NPUJI0KeHUU b k padoueil nporpamme.

7 YueOHO-MeToAuYecKoe U MH(OpPMAIMOHHOE o0ecTieyeHHue TUCIIUTIITUHbI

a) OCHOBHasI TUTepaTypa:

1. | Kpacc M.C., YynpeiHoB Bb.Il. OCHOBBI MaTeMaTHKU U €€ TPHUIOKEHUS B IKOHOMHUYECKOM
obpazoBanuu: YuyebHoe nocobue. — M.: [leno, 2008. — 720c.

2. | dynuuxosa T.B.,
(meTonnueckoe mocodue Ne 952) - Dnekrpoctanb: TN MUCuC, 2008.- 68 c.

Aunexkcees I1.JI.Beiciias matematuka. Pa3znen: AHanmuTrudeckas reoMeTpust

3. | Anexkcees I1.JI., IlomoBa M.A. Briciias matematuka. Paznensl: KoMIniekcHbIe yncia.
Juddepenunansusie ypasHenus. Pagpl. - DI MUCuC, TV, 2005. - 119 c.

4. | dynuukosa T.B.,
yactu 1, 2. - OII1 MUCucC, 2012. - 152 c.

Anekcees I1.JI. Teopust BeposTHOCTEH. Y4ueOHO-METOIUYECKOE TTOcOOHE,

5. | I'mypman B.E. PykoBOJICTBO K PEHIEHUIO 3a]1a4 110 TEOPUHU BEPOATHOCTEW U MAaTEMATHYECKON
CTaTUCTHKE: YueOHoe mocooue jis By30B. — Bricmras mik., 2004. - 400 c.

0) AOMONHUTENbHAS JTUTEepaTypa

1. | Hauko IL.E., ITonnoB A.I'., KoxxeBHukoBa T.f.Bpiciias MmaTemMaTrka B ynpaKHEHUSIX U
3agadax. Tom 1,2.- C.—I1.: Onukc, 2005.- 304 c.; 416c¢.
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2. | lunaues, B.C. 3agaunuk no Beiciieil Matematuke: Yueb. mocodue st By3oB / Illunauen
B.C. — M.: Beicm. mik., 1998.- 304 c.

3. | T'onenrays b.P. Briciias maremartuka. aTerpansHoe ucuucienne GyHKIUN o HON
nepeMeHHoi. YuebHnoe mocobue. - Dnexrpoctans, 1T MUCuC, 2011. - 130 c.

4. | T'onenray3s b. E. Breiciias marematuka, Paznen: Teopust GpyHKIMN KOMITJIEKCHOTO
IIEPEMEHHOT0 U onepanroHHoe ucuncinenue, Kypce nexuuii. - OIIM MUCuC, 1997. — 135c.

5. | T'onenray3s b. E. Beicmias maremaruka, Paznen: Teopus QyHKIMI KOMITJIEKCHOTO
MEPEMEHHOTO U OTIepallMOHHOE HCUHCIIeHne, Y4yeOHoe nocodue. - I MUCuC, 1997. —
164c.

6. | IMuckynos H.C. luddepenumanbHoe u MHTErpajJbHOE UCUUCIEHHS B 2-X TOMax. - M.:
Wurerpan-npecc, 2005.- 432 c.

B) IIPOrpaMMHOE 00ecriedYeHNE U MHTEPHET-PECYPCHI

Omneparmonnas cuctema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducneie mpunoxenus, Microsoft Office 2013 (v Huke) — Microsoft Open License. JIunensus No
61984042

Microsoft  Project 2013  Standart 32- bit/x64  Russian.

AnTuBupycHoe [10 Avast (GecrimaTHast Bepcusi)

Y4ebHO-MeToIMUeCKre MaTepHaibl B SJIEKTPOHHOM BUJIE, IPE/ICTABIICHBI HA caliTe DJIeKTPOHHAS
oubmmoreka HTB MoCKOBCKOTO MOMMTEXHUYECKOTO yHUBepcurera  http://lib.mospolitech.ru;
http://elibmgup.ru

OBbC «YuuBepcuTeTckas KHUra onyain» http:// biblioclub.ru/;

OBC « Jlanp» www.e.lanbook.com;

HammonanwsHas anexTponHast Oubianoreka https://rusneb.ru/;
DneKkTpoHHO-O0MOIMoTeuHas cucteMa u oopasoBarenbHas miathopma «tOpaitt» https://urait.ru/
[one3npie yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIC MaTepPHAaJIbl TIPEJACTABICHBI HA CaliTax:

http://mugalim.ru

http://www.mami.ru/index.php?id=238

http://edu.ru/subjects/mathematics.html - poccuiickoe o6pasosanue, dhenepanbHbIii TOpTAT

Rl D Ead o

http://exponenta.ru/educat/links/l_catalog.asp - o6pasoBaTenbHbIi MATEMATHYECKHI TOPTAIT

http://dmvn.mexmat.net/calculus.php -Pecypc paccuuran Ha ctynenToB MexMata MI'Y u He
5. | Tonbko. CaliT — MCTOYHMK MHOTOYHMCIIEHHBIX PECYPCOB, TAKUX KAK KOHCIIEKThI pa3JIMYHbIX
JIEKUUH, 1 BOOOIIE BCETO TOr0, YTO MOXKET MOMOYb CTYACHTY B €r0 HENErKOH KU3HU.

www.moeobrazovanie.ru - MatepreT-npoekT MoeObrazovanie.ru. UadopManmoHHbIi pecype
JUTSE a0UTYPUECHTOB, MX POJUTEIICH, a TakxKe ISl CTYAeHTOB. [lopTan comepkur Bcro
MHTEPECYIONIYI0 HHPOPMAIIUIO KaK 10 00pa30BaTeIbHBIM YUPEKICHUIM MPO(HECCHOHATLHOTO
00pa30oBaHMsI CTPAHBI, TAK U IO TEMATHKE 00Pa30BaHUs B LIEIIOM

www.mathhelpplanet.com — HekOMMepUecKkHii MaTeMaTH4eCcKuil popyM, Ha KOTOPOM MOKHO
7. | HOMYYUTh KOHCYJIBTALIMIO U PEAJIbHYIO TIOMOIIIb B PEIIEHUH IO MIPAKTUUECKH JIF0OOMY BOIIPOCY,
CBSI3aHHOMY C MaTeMaTHKON M MHOTOYHMCIICHHBIMU €€ MPHII0KEHUSIMU.

www.lineyka.inf.ua - 3aecb coOpano MHOTO MOJIE3HON MH(DOPMAITUH KaK JUISl IIKOJIBHUKOB,

8. . .
CTYAEHTOB, TaK M JUIi YYUTEJIeH, IpenojaBarenen
http://ipim.ru - MTHTepHET-NOPTaI UHTEIUIEKTYyaIbHOW MOJIOJICKHU, KOTOPBIH (B pasjene
9 "Mepornpusitas') COASPKUT OOIHUPHYIO U TOCTOSTHHO OOHOBIISIEMYIO0 HH()OPMAIIHIO 110 HAYIHBIM

MeponpusTHIM (KoH(pepeHnusm, ceMuHapam, Gopymam u nip.). Kpome Toro, B pazzaene moprana
"I'panTthl" npuBeaeHa HHGOPMAIUS O Pa3IMUHBIX IPAHTaX U KOHKypcax.

www.teorver.ru - [TopTai, MOCBAILEHHBIN TAKUM pa3jeiaaM MaTEMaTUKH, KaK TEOPHst
10. | BepoATHOCTEN, MaTeMaTUYECKasi CTAaTUCTHKA, TEOPUS MAaCCOBOTO 00CTYKUBaHUS,
MaTeMaTHuecKas Teopus TesneTpapuKka U IpYyruM NPUIOKEHUSIM TEOPUU BEPOSITHOCTEH.

11. | http://www.eurekanet.ru - UnHOBanmonHasi obpa3zoBartesbHasl CETh DBpPHUKA.
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http://www.mathtree.ru - JI[peBOBHIHBI} KaTajJor MaTeMaTUYECKHX PECYPCOB COAECPKUT
uHpopmanuio o kadeapax, nepcoHax, myonuKanusax, OuGINoTeKax, KypHajgax v T.11.

12.

http://www.ucheba.com - O6pa3oBarenbHbIil OPTaAJI, OPUEHTUPOBAH B MIEPBYIO OUEPE]Ib HA TEX,
13. | ko mpodeccroHanbHO CBsI3aH co cepoi 00pa30BaHMs, XOTS MMOJIC3HYIO s ceOst HHDOpMAaLUIO
371eCh CMOTYT HalTH U POJUTENHN YUYAIIUXCS, M CAMU YJaIlHeCs..

http://www.mathnet.ru/ - O61epoccuiickuii MaTeMaTu4ecKuil HopTa, NpeA0CTaBISIOIIHMA
14. | poccuiickuM u 3apyOeKHbIM MaTeMaTUKaM pa3jIMyHble BO3MOXHOCTH B MIOMCKE HH(OPMALIUHU O
MaTeMaTU4eCKoM Ku3Hu B Poccuu.

http://www.artspb.com/indexkalman.html - Kpurepuu Kanmana - onHa U3 cocTaBisronmx

15 nonyJsisspHoit 6ubauorexu Control B Matnab

16. | http://onru.ru/ - Karanor caiftoB. Yue0a.

http://www.uchim.utmn.ru/ - 9TO IPOEKT, MOCBAMEHHBIA BOMPOCAM U MPOLIECCY 00yUYESHHUS

17.

(0O6pa3oBaHus) U BCEMY, UTO C HUMU CBSI3aHO.

8 MartepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUUIIIHHbI

HanmeHoBaHHe crieNHAIBHBIX MIOMEIIEHHI U OCHaALEHHOCTD CHEUAJbHBIX TOMeIeHu i 1

TOMeIeHN i 1J1s CAMOCTOATEIbHOI PadoThI TOMeleHN i 1J1s CAMOCTOATEIbHOI PadoThI
VYuebnas ayguropus JsekuuoHHoro Tmma Ne 508, | Kommmekt mebenu, MIEPEHOCHOMN
yueGHOnabopaTopHblii  kopmyc, 144000, MockoBckas | MyJIbTUMEIUHHBIA ~ KOMIUIEKC — (MPOEKIMOHHBINA
0011acTh, T. DKpaH, IPOEKTOP, HOYTOYK)

OnekTpocrans, yi. [leppomaiickast, 1.7

YyeOHas aynuTopus Ui 3aHATHIA ceMuHapckoro tuma Ne | Komrekr Meben, MIEPEHOCHOMN
505, yueOHo-nabopatopHsiii kopryc, 144000, MockoBckasi | MyJIbTUMEIUMHBIA  KOMIUIEKC  (IIPOEKIIMOHHBIHI
001acTh, T. DIeKTpocTanb, yi. IlepBomaiickas, 1.7 9KpaH, MPOEKTOP, HOYTOYK)

9 MeToauvecKue YKa3aHUus sl 00y4aloIIMXCs 110 OCBOCHUIO JUCHMILIHHBI

MeToanyeckne yKazaHus 1o padoTe HaJl KOHCIIEKTOM JIeKIHii BOBpeMs U 1ocJie
NPOBeICHUS JIEKIUH

B xone NeKIMOHHBIX 3aHATUNA OOYYaIOIUMCS PEKOMEHAYETCS BBIMOJIHATH CIEAYIOIINe
NENCTBUS: BECTH KOHCIIEKTHPOBAaHME y4eOHOro Marepuaina; oOpamaTh BHHUMAaHHME Ha KaTETOpHH,
(hOpMYIIMPOBKH, PACKPBIBAIOIINE COJICPIKAHNE TEX MM MHBIX SBIICHUH U MPOIIECCOB, HAYYHBIC BHIBOIBI
U MPAKTUYECKUE PEKOMEHJAUMHM N0 MUX NPUMEHEHMIO; 33/1aBaTh MPEMNOJABATEI0 YTOUYHSAIOLIUE
BOIIPOCHI C LETBIO YSICHEHUS TEOPETUUECKUX MOJOKEHUH, pa3pelICHHs] CIOPHBIX CUTYAIIHiA.

XKenarenpHO OCTaBUTH B pabOUYMX KOHCIEKTaX IOJIA, HA KOTOPHIX BO BHEAYJIUTOPHOE BpEMs
MOXKHO clieJlaTb TIOMETKM W3 PEKOMEHJOBAHHOW JIMTEpaTypbl, JOMOJHSIOINIME MaTepHall
MPOCITYIIAHHOW JICKITUH, a TaK)Ke MO TUYEPKUBAIOIINE OCOOYIO BAXKHOCTh T€X MJIM MHBIX TEOPETHUECKUX
MOJI0XKEHUH.

MeToanyeckue yKa3aHHus K NPAKTHYECKUM 3aHATHAM

[Ipu moAroToOBKE K MPAKTUYECKUM 3aHATHIM, 00ydaromUMCs HEOOXOAUMO U3YYUTh OCHOBHYIO
JTUTEepaTypy, O3HAKOMHUTBHCS C JIOTIOJHHUTEIBHOW JIUTEpaTypod, HOBBIMU NYyOJHKAIUSIMH B
MEPUOAUNYECKUX M3JAHUAX: KypHanax. IIpm 3TOM ydecTp peKOMEHJauuM NpenoAaBareiis |
TpeOoBaHUsT y4eOHOW MporpaMMbl. B Xo/le¢ MOATOTOBKMA K MPAKTHYECKUM 3aHITHSIM HEOOXOAMMO
OCBOMTH OCHOBHBIE MOHATHUS U METOJIMKU pacyeTa MoKa3areyieil, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.

B TedyeHHME MPaKTUYECKOTO 3aHSITHS CTYACHTY HEOOXOJMMO BBIMOJHHUTH 33J[aHUS, BBIJAHHBIC
Mperno/iaBaTesieM, YTO 3aUUThIBACTCSA KaK TeKyIas paboTa CTyIeHTa.

MeToanyeckue yKa3aHUs MO BbINOJHEHHIO KOHTPOJIbHON padoThl

Jnst 3akperieHusT TPaKTUYECKWX HaBBIKOB CTYJIEHTAM MOTYT OBITh BBIJAaHBI THIIOBBIC
WHIUBUTyJIbHBIC 3aJIaHUsI, KOTOPHIE JOJKHBI ObITh CIaHBl B YCTAHOBIICHHBIN MPEMOaBaTeieM CPOK.
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BrinosiHeHHBIE 3a1aHUs OLIEHUBAIOTCS HA OUEHKY. L{esb BBITONHEHN MHIUBUAYAIBHON KOHTPOJIBbHOU
paboThI: MPOBEpKAa YMEHHUI U HABBIKOB CAMOCTOSATEIHHOIO PEIIeHUs] KOHKPETHBIX 3a/1a4 MO0 JaHHOMY
pasneny AWCIHUIUIMHBI, TPOBEPKA JIOTUYECKOTO OOOCHOBAHUSI peEIICHUs, yMEHUW TNPUMEHCHHE
TEOPETHUECKUX 3HAHUM K PEIICHUIO 3a/1a4.
MeToanuyeckne peKOMEHIAIUM J1JIsI CAMOCTOATEIbHON PadoThI
CamocTtosTenbHass paboTa SBISETCS OJHMM M3 BHIOB y4eOHBIX 3aHsTHi. CamocTosiTenbHas

paboTa HampaBJeHa HAa CaMOCTOSATEIbHOE HW3YYEHHE OTAEIbHOW TeMbl Yy4eOHOW NHUCHUIUIMHBI U

SIBIIIETCSL 00SI3aTENBFHON /IS KaKIOro O0YyYaromierocsi, ee 00beM OIpeaeseTcsl YUYeOHBIM TUIaHOM.

AyauTopHasi caMOCTOsITeNIbHAsE paboTa MO JUCIMILIAHE BBIMONHIECTCS HA YYEOHBIX 3aHATHIX O]

HETMOCPEICTBEHHBIM PYKOBOJICTBOM TIpENojaBaTelis M 10 €ro 3aJaHuio. Bneaynuropnas

camMocTosITeNlbHAsT paboTa BBIMOJMHSICTCS CTYIACHTOM II0 33JaHUI0 MperojaBaTelis, HO 0e3 ero

HEMOCPEJACTBEHHOTO YyYacThsl. 3a/adyll CaMOCTOATEIbHON pabOThI CTyeHTa:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOM paboThI;

- OCBOEHHUE COJICPKAHUS TUCLUILINHBL,

- yIIIyOJICHHE COAEP>KaHUS M OCO3HAHWE OCHOBHBIX MOHSATUHN JUCITUTUIHHBL

- WCIIOJIb30BaHME MaTepuaia, COOPAaHHOTO U IMOJYYEHHOTO B XOJIe€ CaMOCTOSITENIbHBIX 3aHSATHH s
3¢ (PEeKTUBHOM MTOATOTOBKHU K 3a4€Ty/9K3aMECHY.

Busl BHEayAUTOPHON CaMOCTOSITETILHON pabOThI:

- CaMOCTOSITEIbHOE U3yUYEHUE OTACIbHBIX TEM JIUCLIUILINHBI;

- MOJTrOTOBKA K JICKIIMOHHBIM 3aHSTHUSIM;

- MOATrOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHUSIM;

- 0OpMJICHHE OTYETOB MO BBHIMOJIHEHHBIM JTAOOPATOPHBIM paboTaM M TMOJATOTOBKA K WX 3aIlUTE; -
BBITIOJIHEHHE PACYETHO-IPaPUIeCcKOil pabOTHI.

J1J1s BEIIOJTHEHHSI CAMOCTOSTEIHHON PabOTHI HEOOXOAMMO TIPOUTH CIICTYIONIUE ITAITBI:

- OMpeJeNIeHre eI CaMOCTOSTENIbHON pa0oThI,

- KOHKpETH3allus MO3HaBaTEILHOM 3a/1a4u;

- caMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIIbHOM pabore;

- BBIOOD aJIeKBATHOTO Crioco0a ACHCTBUS, BEIYIIETO K PEIICHUIO 3aa4H;

- IUIaHUpOBaHHE PAaOOTHI (CAaMOCTOSITENLHOM WM C MOMOIIBIO MpENojaBaresis) Hajd 3aJjaHueM; -
OCYIIECTBJIEHUE B  IMPOLIECCE  BBIIIOJHEHUS  CAMOCTOATEIBHOM  pabOThl  CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS PaOOTHI;

- pednekcus;

- Mpe3eHTaIus padoTHI.

10 Meroanuyeckue peKOMeHAAIUM VISl IPenoaaBaTes

B3anMopeiictBue mnpenogaBarenss €O CTyACHTAMM MOXHO Ppa3AeIUTh Ha HECKOJBKO
COCTaBJISIOUIMX — JIEKIIMOHHBIC, MPAKTHUYECKHE M JAOOpaTOpHbIE 3aHATUS W KOHCYJIBTHPOBAHUE.
IIpenonaBarenb NOJDKEH IIOCIENOBATEIBHO BBIYMTATH CTYJAEHTaM psf JIGKIUH, B XOJ€ KOTOPBIX
CIEyeT COCPENOTOYHUTH BHHMMAHME HA KJIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOTO
MaTepuana, a TakKe OpraHu30BaTh IPOBEIEHUE IPAKTUUYECKUX 3aHATUI TakuM oOpa3oM, 4YTOObI
AKTUBU3UPOBAThb MBIIIJICHUE CTYIEHTOB, CTUMYJIMPOBATh CAMOCTOSITEIIBHOE H3BJICYCHHE HMH
HeoO0XoauMoN MH(GOPMAaLMU U3 Pa3IMYHBIX UCTOYHHUKOB, CPAaBHUTENbHBIM aHAIN3 METOJO0B PEIICHUH,
COIIOCTABJIEHUE MOJYUYEHHBIX PE3YyJIbTaTOB, (POPMYIUPOBKY U apryMEHTALMIO COOCTBEHHBIX B3IVIAJIOB
Ha MHOTHe criopHble nmpobiemsl. [lepen HauanoM mpenoaaBaHusl MPENno1aBaTeN0 HEOOX0AUMO:

- U3Y4HThH pabouylo MporpaMMy, LU U 3a/1a4u TUCIUIUINHBI,

- YETKO MPECTaBIATh ce0e, KaKue 3HaHUs, YMEHHUS U HaBBIKH JIOJKEH MPUOOPECTU CTYICHT; -

MO3HAKOMHUTCS C BUJAMH Y4eOHOM pabOThI; - U3yUUTh COJIEPKaHUE Pa3/IeiIOB TUCIUILTUHEL.

B Xone neKIMOHHOTO 3aHATUS TperojaaBaTeib JOKEH Ha3BaTh TeMy, ydyeOHbIe BOIPOCHI,

O3HAKOMHTH CTYZECHTOB C IEPEYHEM OCHOBHOW M JOTOJIHUTENBHON JIMTEPATYPHI 110 TEME 3aHSATHSL.
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Bo BcTynuTenbHON yYacTH JIEKIIMM OOOCHOBAaTH MECTO M POJIb M3ydyaeMOM TeMbl B y4eOHOM
OUCLMILIMHE, DPACKPBITH €€ MpaKTUYeCKOoe 3HadeHWe. Ecim uduTtaercs He mepBas JIEKIHsA, TO
HEO0OXO0UMO YBsI3aTh €€ TeEMY C MpeAbIAYLIeH, He HapyIlas JOTHKH W3JI0KEeHUsl y4eOHOTo MaTepuara.
Jlekuuio crneayeT HauMHaTh, TOJIBKO YETKO 00O3HAUMB €€ XapakTep, TEMy U Kpyr TeX BOIPOCOB,
KOTOpbIE B €€ Xo/1e OyyT pacCMOTPEHBI.

B ocHOBHOW wYacTu JEKIMH CJIeQyeT pPacKpblBaTh COJEpKaHUE Y4YEOHBIX BOIPOCOB,
aKLUEHTUPOBaTh BHUMAaHME CTYJEHTOB HA OCHOBHBIX KaTE€ropusxX, SBICHUAX U IIpoleccax,
0COOEHHOCTSIX WX MpOTeKaHHsA. PacKphIBaTh CYIIHOCTh M COAEP)KaHUE PA3IMUYHBIX TOUEK 3pEHHS U
HAy4HBIX [10/IX0JI0B K OOBSICHEHUIO TE€X WJIM MHBIX SIBJIEHUN U npoueccoB. ClenyeT apryMEeHTUPOBAaHO
000CHOBaTh COOCTBEHHYIO IMO3ULIMIO TI0 CIIOPHBIM TEOPETHUECKUM BormpocaM. [IpuBoaAUTH mpuUMEpHI.
3aaBath MO X0y M3JI0KEHUS JEKIMOHHOIO MaTeprajla pUTOPUUECKHE BOIIPOCHl U CAMOMY JaBaTh Ha
HUX OTBET. DTO CMOCOOCTBYET aKTHBHM3ALlUU MBICIUTEIBHON AEATENbHOCTU CTYJIEHTOB, HOBBIIICHHIO
UX BHHMaHUS M UHTEpeca K Marepualy JEeKUUHM, €€ coaepxkanuoo. IIpenomaBarens nosmkeH
PYKOBOJIUTH pabOTOil CTyJIEHTOB MO KOHCIEKTUPOBAHMIO JICKIIMOHHOTO MarepHaja, MOJ4epKUBATh
HEOO0XOIMMOCTh OTPAKEHHS B KOHCIEKTaX OCHOBHBIX IMOJIOKEHUH M3ydyaeMON TeMbl, 0CO00 BB
KaTerOpUMHBIN armapar.

B 3akmiounTenbHOM YacTH JIEKIUMH HE0OXOAMMO c(hOopMyTupoBaTh OOIIME BBIBOABI IO TEME,
PacKpbIBaIOILME COJEPKAHUE BCEX BOIPOCOB, IMOCTABJIECHHBIX B JeKIUU. OOBABUTH IUIaH OYEPETHOTO
MIPAKTHUUYECKOT0 WIH JJAOOPAaTOPHOIO 3aHTHS, JaTh KpaTKUE PEKOMEHIAIMH 110 MOATOTOBKE CTY/IEHTOB
K MPaKTHYECKOMY 3aHATHIO WK JlabopaTopHOil padore. OmnpenenuTs MECTO U BpeMsl KOHCYJbTallH
CTyZIeHTaM, IOXKEJIaBIIUM BBICTYIUTh HA 3aHATUM C JOKIaJaMu U pedeparaMu IO aKTyalbHbIM
BOIIPOCaM 00CYXJIaeMOM TEMBI.

Llenp mpakTHUECKUX M J1a0OpPaTOPHBIX 3aHATUH - 00ECHEYUTh KOHTPOJb YCBOEHHUS y4eOHOro
MaTepHala CTyJeHTaMH, PaclIUpeHre U yriryOjeHne 3HaHuH, MOJYYSHHBIX UMHU Ha JICKIHSIX U B XOJe
camocTosiTenbHONH paboThl. IloBbimeHue >(PQPEKTUBHOCTH MPAKTUYECKUX 3aHATHH JTOCTUTACTCS
MIOCPEACTBOM CO3JaHMsI TBOPYECKOW OOCTAaHOBKHM, paclojararoueil CTyJEHTOB K BbICKa3bIBaHHUIO
COOCTBEHHBIX B3IJISZIOB U CYXACHUI MO 00CYKTaeMbIM BOIIPOCaM, JKEJIaHUIO Y CTYIEHTOB IOpadboTaTh
y IOCKH IIPH PEIIEHUH 3a4a4.

[locne Kkaxaoro JIEKIMOHHOTO, JIAOOPaTOPHOIO M MPAKTUYECKOTO 3aHATUS  CHeNaTh
COOTBETCTBYIOIYIO 3allMCh B KypHaJlaX ydeTa IOCEHIAeMOCTH 3aHATUH CTYIACHTAMH, BBISICHUTH Yy
CTapoCT Y4YeOHBIX TPYII IPUYMHBI OTCYTCTBHUS CTYJCHTOB Ha 3aHATUAX. [IpOoBOAWTH IpyNnoBbIE U
MHAVBUYaAJIbHBIE KOHCYJIBTALIMM CTYJEHTOB IO BOIPOCaM, BO3HMKAIOUIMM Y CTYJIEHTOB B XOJ€ UX
MOJArOTOBKU K TEKYyILEH M MPOMEXYTOYHOM aTTeCTalluu MO y4eOHOH NMCIMIUIMHE, PEKOMEHI0BATh B
MOMOIIb Y4eOHBIC U IPYyTHE MaTePUaIbl, a TAK)KE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH WJIM 3a4eT M0 JUCLUIUIMHE MPOBOAUTCS B (JOPME YCTHOTO OTBETA C IMOCIEAYIOIIEeH
MHAMBUIYaIbHON Oecesol CO CTYJIEHTOM Ha OCHOBE KOHTPOJBHBIX BOMPOCOB. OIEHKA BBICTABIISETCS
npenoaaBaTenieM U 00bsBiIsIeTCs mocie oTeera. Ilpenonasarens, NPUHUMAIOIIMK 3aUeT WIN K3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a IPAaBUJIBHOCTD BBICTABIICHUS OLIEHKH.

11 OcoOenHocTH peanu3aluy JUCHUILTHHBI «MaTeMaTHYeCKUH aHAJIU3» 1JIs1 HHBAJIWI0B U
JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyyenne o gucHumnHe «MaTeMaTHUeCKU aHaIKW3» WHBAIUAOB U JIUIl C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710poBbs (nanee OB3) ocymiecTBisieTcs mpenoaaBaTeeM ¢ y4eTOM OCOOEHHOCTEH
HCI/IXO(i)I/BI/I‘-ICCKOFO pa3BI/ITI/I$I, I/IHIII/IBI/II[yaJII)HI)IX BOSMO)KHOCTCP'I U COCTOAHUS BIIOPOBI)SI TaKUX
o0yJaromuxcs.

O6yqa}0mnecsl C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHA 3)IOpOBB$I 06€CHC‘I€HI)I BJIGKTpOHHI)IMI/I

00pa3zoBaTEeIBLHBIMU pecypcaMu B OpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3/10POBBSI.
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[Tpunoxenue A k paboueii nmporpamme

CTpyKTypa U coJep:kaHue TUCHUILINHBI «MaTeMaTHYeCKHil AaHAJIN3)» 110 HANIPABJIEHHUIO MOITOTOBKH

27.03.04 Ynpas/jieHue B TEXHHYECKHX cucTeMax(0akauaBp)
OuHo-3204Hast popma o0yueHust

Buabl yueOHoi pa6oThl, BKJIIOYAs DopMblI
CaAMOCTOSITEJIbHYIO padoTy Buasbl caMocTOsAITeILHOI padoThl | aTTecTAlNH
n/n Paznen CTYACHTOB, U TPYAOEMKOCTH B CTY/IE€HTOB *
yacax
J | II/C | Jlag | CPC | KCP | AC | YO | P33 P Kp | T ) 3
1 HuddepennuanpHoe HcUUCIeHne GYHKIINA HECKOIBKUX ) ) 14 + n
MIEPEMEHHBIX U €0 MPUIT0KEHHS
2 Heonpenenenuslii uHTErpan 2 2 20 +
3 OrnpeniesieHHbIN HHTErpa 2 2 16 + +
4 OO6bikHOBeHHBIE An(hepeHInanbHbIe YPaBHEHHS IEPBOTO OPSIIKA 4 4 20 +
5 HuddepeHnmansabpie ypaBHEHHS BTOPOTO MOPSIIKA 4 4 20 + +
6 Psabl 4 4 18 +
Dopma ammecmayuu 1 1 1 C)
Bcezo uacos no oucyunnune 6o émopom cemecmpe 18 18 108
Ounas popma 00yueHus
Buasbi yueOHoii padoThl, BKJIIOYas Dopmbl
CaMOCTOSITeJIbHYIO padoTy Buasbl camocTosiTeIbHON PadoThl | aTTeCTalMU
n/n Paznen CTYA€HTOB, 1 TPYA0EMKOCTb B CTYJEHTOB *
yacax
J | 1II/C | Jlag | CPC | KCP | AC | YO | P33 P Kp | T C) 3
1 Huddepennuanbaoe ncuancieHne GyHKIUH HECKOIBKHX 7 6 12 N 4
MIEPEMEHHBIX U €T0 MPUIT0KEHHS
2 HeonpeneneHnHbiit nHTErpa 2 6 14 +
3 OnpeneneHHbIA HHTErpai 2 6 14 + +
4 OObIKHOBEeHHBIC UG (EPEHIIMANTBHBIC YPaBHEHUS IIEPBOTO MOPSIKA 4 6 16 +
5 Huddepennuanbabie ypaBHEHHUsI BTOPOTO TOPSIIKA 4 6 18 + +
6 Paner 4 6 16 +
Dopma ammecmayuu 1 1 1 9
Bcezo uacos no oucyunnune 6o émopom cemecmpe 18 36 90




* — CokpameHusi (pOpM OLEHOYHBIX cpeacTB cM. B [lpuiioxennn B.



[Tpunoxxenue b k paboueii mporpamme

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA30BAHUS POCCUMCKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUME BBICIIET'O OBPA3OBAHIA

«MOCKOBCKHM NOJIMTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKMH MMOJIUTEX)
DNeKTPOCTAIbCKUH HHCTUTYT (pusmasn) MoCKOBCKOIO MOJUTEXHUYECKOT 0
YHHBEPCHTETA

HamnpagsieHue moaroToBKH
27.03.04 YnpasiieHHe B TEXHHYECKUX CHCTEMAax

HanpasrienHocTh 00pa3oBaTeNIbHOM MpOTrpamMMbl
«NHpopManoOHHbIE TEXHOJIOTHH B YIIPABJICHUID)

®dopma 00ydyeHHsI: OUHAsI, OUHO-3a0YHAas

Bunsl npodeccuonanbHoM NesITebHOCTH:
IIPOEKTHO-KOHCTPYKTOpPCKasl.

Kadenpa: «[Ipuknannas maremaTuka u HHGOpMaTHKa

®OH/I OHEHOYHbIX CPEJACTB
O JNCHUITJIMHE
«MaTeMaTHYeCKUN aHAJIU3)»

Cocrasg: 1. Ilacnopt (hoHIa OLIEHOYHBIX CPENICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!
pa3HOYPOBHEBBIE 3aJ]au U 3aJjaHMsl,
KOHTpOJIbHAs paboTa, YCTHBIN OIpoc,
TECTOBbIE 3aJ[aHMsI, BOIIPOCHI K dK3aMEHY

CocraBuTe b 01

Anekcees I1.JI.

DnekrpocTaib 2025



HaCHOPT (l)OHZ[a OLHCHOYHBIX CPEACTB 110 JUCHUIIJIHHE «MareMaTH4YeCKUM
AHAJIU3»

Hanpasnenue noarotroBku
27.03.04 YnpasiieHue B TEXHMYECKHUX CHCTEMAaxX

HanpasienHocTs 00pazoBaTeIbHON MPOrpaMMBbl
«NHpopManoOHHbIE TEXHOJIOTMHU B YIIPABJICHUMN

YpoBeHs OakasaBpuat

dopma 00yueHus
O4YHasi, 0YHO-320YHAA

Ne n/m | Kontponupyemslie pa3aensl (TEMbI) Konx xonTpOonupyemon HanmenoBanue
JVCIUTUTAHBI KOMITIETEHINH (WU ee OLICHOYHOT'O
4acTu) CpencTBa
OObIkHOBEHHBIE MU (D epeHITnaTbHBIC
1. OIlIK-1 YCTHBIN ompoc
yYpaBHEHHS NIEPBOTO MOPSIKA
Huddepennmanbabie ypaBHEHUS BTOPOTO Pemerue sanay
2. y OIIK-1 KonTtponpHas
nopsiKa
pabota
3.  |Paner OIIK-1
ITpomexyTouHas aTTecTanus OKk3ameH
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IMOKA3ATEJb YPOBHS C®OPMHUPOBAHHOCTH KOMIIETEHIIUIA

«MaTeMaTHUYeCKHIiI aHAJIH3»

®I'OC BO 27.03.04 YnpasiieHHe B TEXHHYECKHX CHCTEMAax

B mporiecce ocBoeHUS TaHHOW AMCUUIUIHHEI CTYJIEHT (POPMUPYET M IEMOHCTPUPYET CIEAYIONINE KOMIIETSHITUH:

podeCCHOHATBHBIX 3a]1aY,
- METOJIaMH{ MaTEMAaTHYECKOTO aHallu3a U
MO/JICJIUPOBAHUSI.

KOMIIETEHIINA IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma Crenenu ypoBHeii 0CBOCHHS
HUHJIEKC ¢opmupoBanus OLIEHOYHOI0 KOMIIeTeHIHii
®OPMYJIUPOBKA KOMITeTeHIU i cpeacrsa
OI1K-1 [IpumensTy 3HATH: JIEKIUA, YO, ba3oBblii ypoBeHb
€CTECTBEHHOHAYUYHBIE M OCHOBHBIE TIOJIOXKCHUS MATEMATHUKHU JJIs1 PEIICHUS camocrosarenbHas | K/P, BIIAZICCT HaBBIKAMH paboThI c
06H_[eI/IH)KeHepHI>Ie 3aZla4y, BO3HUKAIONIUX B Xo0Jie Hpo(l)eccno]—[an}, pa60Ta, T, P33, OCHOBHBIMHU IIOHATHUSIMHU U MCTOAAaMHU B
SHAHMSI, METO/Ibl0if NedTeNbHOCTH. MPaKTHYECKUE JK3aMeH pamMKax JUCIMILIHHBI.
MaTEMaTHYCCKOTO aHAIN3a yyiorp: 3aHATHUSL IloBbIICHHBIH YPOBEHB
H MOICIUPOBAHHA B pyenonp30BaTh METONBI MaTEMaTHUYECKOTO AaHAIN3a CBOOO/IHO ~ BJIaeeT MAaTeMaTHYCCKUMH
MpOdecCHOHANBHON IS OMKMCAaHWs  OCHOBHBIX  3aKOHOMEPHOCTEH, MeToIaMn " HpHUHIAIIAMH
ACATCILHOCTH JEACTBYIONIHX B nporecce W3TOTOBIICHUS MpHOOpeTeHHUS, UCIIOTb30BaHUA u
nposyKii. Bazers: OOHOBJICHUS ooJiee } TITyOOKHAX
- HABBIKAMH [TPUMEHEHUS COBPEMEHHOTO MATCMATHHCCKUX  SHAHMH,  BIAACCT
MaTeMaTHYeCKOT0 WHCTPYMEHTAPHS IS PEIIeHHS Pa3IIHbIMH coocobamm c6opa,
00paboTKH u MPUMEHEHUSI

MaTeMaTH4ecKor HHPOPMAIIHH;




IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCHUNINHE «MaTeMaTHYeCKHii aHATIH3»

/o

Haunmenosanue
OLIEHOYHOTO
cpencTaa

KpaTkas xapakrepucTuka OLEHOYHOTO
cpeacTBa

[IpencraBnenue
OLIEHOYHOT'O CPE/CTBA B

DdOC

Kontponbnas
(camocTosTenbHAS)
pabora (KP)

CpencrtBo NpOBEpPKHM YMEHUH MPUMEHSTh
[IOJy4YEHHBbIC 3HAaHUA I pELICHUA 3aaad
OIIPENEIEHHOIO TUIIA 10 TEME WIIN Pa3Jeiny

Komminekt koHTpoJIb
HBIX 3aJIaHUI IO BapH-

AdHTaM

PasnoypoBHEBEIE
3a7jauy U 3aJaHus

(P33)

Pas3nuuaroT 3a1a4u U 3a1aHNS:

a) PEeNpOAYKTUBHOIO YpPOBHS, MO3BOJISIOLINE
OLICHUBaTh M JIMATHOCTUPOBATH 3HAHHE
(dakTrueckoro Marepuaia (6a3oBbie TOHATHSI,
QITOPUTMBI, (DaKTBI) M YMEHHE MPABWIBHO
WCIIONBb30BaTh  CIICIUANIbHbIE TEPMUHBI U
TOHSATHS, y3HaBaHUE OOBEKTOB H3YyYEHHUS B
pamKax OTIpEIeNIEHHOTO paznena
TTUCITUTUTAHBL,

0) PEKOHCTPYKTUBHOT'O YPOBHS,
M03BOJIAIOIINE OLICHUBATH u
TUArHOCTUPOBATh YMEHHUS CHHTE3UPOBATb,
aHaAM3UPOBaTh, 0000MIATH (PaKTUUYECKHH U]
TEOPETHUYECKUI MarTepuall C
(dbopMyIMpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAHOBJICHHEM TPHYUHHO- CIICJCTBEHHBIX
CBsI3€I;

B) TBOPYECKOTO YPOBHS, IO3BOJIAIOIINE
OLICHUBATh W JUAarHOCTUPOBATh yMEHHS,
WHTETPUPOBATH 3HAHUS PA3TMYHBIX 00JacTel,
ApryMEHTHPOBaTh  COOCTBEHHYIO  TOYKY
3pCHUSL.

KommiekT pazHoypos-

HEBBIX 3a1a4 U 3aJJaHUil

VYeTHBI o1poc
coOece0BaHume,

(YO)

CpencTtBo KOHTpOJIS, OpPraHHW30BaHHOE Kak|
cnenuanbHas ~ Oecela  MEAAroruyeckoro
paboTHHKa C OOydYaromuMcs Ha TEMBbI,
CBSI3AHHBIE C M3Yy4YaeMOW JHUCLUIUIMHON, |
paccuMTaHHOE Ha BHISICHEHHE 00beMa 3HAHUU
00y4aroIerocs mo OMpeeIeHHOMY pa3jeny,
Teme, mpodJemMe u T.11.

Bompocs! 1o te
Mam/pazjiesiaM IUCIH
TUJTMHBI

Tect (T)

Cucrema cTaHIApTU3MPOBAHHBIX 3aJaHUM,
MO3BOJIAIOIIAS ABTOMAaTU3UPOBATh IPOLIENYPY
U3MEPEHHsT yPOBHS 3HAaHUM M yMEHUM
00ydarorerocs.

doHa TECTOBBIX 3a4a-
HUHN

DK3aMeH

Wrorosast popma ornieHkH 3HaHUK. B BeICIINX
y4eOHBIX 3aBEIICHUSX MPOBOMAATCS BO BpeMs

Bonpocs! k sx3ameny

YK3aMEHAIIMOHHBIX CECCHUH.

KoHTpoJibHbIe BONIPOCHI M 3aJaHus /15l IPOBe/IeHUsI IPOMEKYTOUHOI aTTecTalNu
dopmupoBanmne komnerennuii OINK-1

[ Ne |

Bonpoce!
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JK3ameH (2 cemecTp)

1. [TpousBonHas GyHKIMHU B TOUKE. | €OMETPpUIECKHUI CMBICI TPOU3BOJTHOM.

2. YpaBHEHHUsI KacaTeJIbHOW U HOPMAaJIH.

3. DopMyIibl U1 IPOM3BOIHBIX CYMMBI, TPOU3BEACHNSA U 4acTHOro GpyHKuui. [Ipumeps.

4 Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTapHbIX (QYHKIUHN (BBITUCATH).

5 IIponsBogHas BTOporo nopsijika (onpeaeneHue, IpuMepsbl).

6 dopmyia a5 IPOU3BOAHOM coxHON QyHKIMH. [IprmMepsl.

7. Bo3spacTanue (yObiBanue) pyskunu. ToUKu 3KCTPEMyMOB U SKCTPEMYMBbI (PYHKIIUN OJTHOM
NIepEMEHHOM (oTpeieseHus], IPUMEpBHI).

8. OyHKIMS ABYX nepeMeHHbIX. O0nacTh ompesesieHuss U MHOKeCTBO 3HaudeHHH. ['paduk
(GYHKIMU IBYX EPEMEHHBIX.

9 [TonHoe 1 yacTHBIE NpUpalieHus QYHKINHU ABYX EpeMEHHbIX. YacTHbIE IPOU3BOIHBIE
(ompenenenue, MpUMeEpHI).

10. | YacTHble MpOU3BOAHBIE BHICHIMX MOPAAKOB (PYHKIMH JIBYX [IEPEMEHHBIX (ONpeaeIeHus).
[TpumMeps! BBIYMCICHUS YaCTHBIX TPOU3BOIHBIX BTOPOTO MOPSIKa (GYHKLUH IBYX
HIepPEMEHHBIX.

11. | To4KH SKCTPEMYMOB H 3KCTPEMYMbI (DYHKIIMH JIBYX TIEPEMECHHBIX.

12 [TepBooOpasnas. Teopema 0 pa3HOCTH JABYX IEPBOOOPA3HBIX.

13 | Heonpenenennslit uarerpain. OnpeneneHne 1 OCHOBHbBIE CBOICTBA.

14. | TaGnuua OCHOBHBIX HEONPEIACICHHBIX HHTETPAJIOB.

15. | MHTerpupoBaHme ¢ TOMOIIBIO TOXIECTBEHHBIX MMPE0OPa30BaHUN TOABIHTETPATHHOTO
BBIPQ)KEHUSI.

16 | MHTEerpupoBaHie METOJOM pasJokKEeHHUs B alreOpandeckylo cymMmy (Ha KOHKpPETHBIX
npuMepax).

17. | aTerpupoBaHue o iBECHNEM 1O 3HaK quddepeHnnana (Ha KOHKPETHBIX PUMeEpax).

18. | lHTerpupoBaHme 1o 4acTsIM B HEONIPEICIICHHOM WHTETpaJle.

19 | 3ameHa nepeMeHHOHN B HEONPEAEICHHOM HHTerpaje (Ha KOHKPETHBIX pUMepax).

20 | HeompeneneHHBII HHTETPa OT MPOCTEHITUX IpoOei 1-ro u 2-oro Tuna.

21 | Ilonstue onpenenenHoro unterpaita. ®@opmyna Hetotona — Jlelibuuna.

22. | 3ameHa epeMEHHOH B ONpeIeICHHOM HHTEerpaie (popmyiia, IpuMepsl).

23. | HTerpupoBaHue Mo YacTsAM B ONpeeIeHHOM HHTerpaie (popmyia, mpuMepsl).

24. | Bpluncnenue miomaaei ¢ MOMOIIbI0 ONPEeIICHHOT0 HHTETpaJa.

25. | Beiuncnenue AUH KPUBBIX C IIOMOIIBIO OTMPEACIEHHOT0 HHTErpaa.

26 HecoOcTBeHHbIE HHTETpANIBI ¢ OECKOHEUHBIMH MpeAeNaMu (OnpeeieHne, IpuMephl).

27 | llonsitne nuddepennuansHoro ypaBHenus. llopsimox ypaBHenus. OOmiee perieHue
YPaBHEHHS.

28 | Iuddepennmanpuble ypaBHeHus 1-ro nopsaka. 3agavya Ko,

29. | Iuddepennmanpuble ypaBHEHUS 1-T0 HOpsIKa ¢ pa3IeISIFOIIMMUCS IEPEMEHHBIMHU.

30. | JIuneitnble quddepeHnmaibHbe ypaBHEeHUs 1-ro nopsaka (0JHOPOJHbBIE U
HeoJtHOopoiHbIe). MeTon Jlarpanxka.

31 | YpaBuenue bepuymmu.

32 | Jluneitable omHOpOIHBIE U depeHInanbHbIe YPaBHEHUS 2-TO TTOPSIKA C ITIOCTOSTHHBIMH
KOd(pdUIIUECHTaAMH.

33 | JluneitHble HEOTHOPOAHBIE MU PepeHIINATbHBIE YPABHEHUS 2-TO MOPSAIKA C TOCTOSTHHBIMU
k02 punmenramu.

34 | OCHOBHBIE IOHATHS TEOPHH BEPOSTHOCTEH: CIIydaifHOE COOBITHE, BEPOSITHOCTD COOBITHSI.

Knaccuueckoe OIPCACIICHUC BCPOSITHOCTU U HGHOCpCHCTBeHHBIﬁ noacycT BGPO}ITHOCTGI\/’I.
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35.

[IpoTuBOMONOXKHBIE — CllydailHble  COOBITHA. TeopeMbl CIOXKEHHS W yYMHOXKEHHS
BEPOSITHOCTEM.

36. | ®opmynbl MOTHON BeposATHOCTU U baiieca.

37. | TloBropHbie ucnbiTanus. ®opmyia bepryu.

38. | JlokanpHas u UHTErpajgbHas TeopeMsl Jlamnaca. OTKIIOHEHHE OTHOCUTEIBHON YaCTOTHI OT
MIOCTOSTHHOW BEPOSITHOCTH B HE3aBUCHUMBbIX MCIIBITAHUSX.

39 | CnyuaiiHble BenmnuuHbI. [luckpeTHas ciaydaiiHas BEIHMYMHA.
3aKoHBI pacrpeiesieHUs BEPOATHOCTEN JUCKPETHOM CITy4allHON BEJTMYUHBI:
O6unomuanbHbIH, [Tyaccona, reoMeTpuYecKuil ¥ THIIEPreOMEeTPHYECKHUI.

40 | MaremaTu4eckoe OKUJaHHe, TUCTIEPCUS U CPEAHEKBAAPATUIHBIN pa30poc cirydaiftHon
BEJIMYUHBL. TE€0opeMbl JUIsl 3TUX YUCIOBBIX XapaKTEPUCTHK.

41 HenpepriBHas cinydaitHas BennunHa. OyHkuus pacnpeaeneHus. [lmoTHocTs
pacnpenenenus. BepoaTHOCTh monagaHus HENPEPHIBHOM CIIy4YailHOW BEJTMYUHBI B
3aJIaHHBIA UHTEPBAJL.

42 | HopMaJIbHBIH 3aKOH pactpe/Ie/ICHNSI.

43 | [Tapa ciryyaiiHBIX BEIMYHH: TaOJIHIIA paclpeesieHHsI BEPOATHOCTH, HHTEPBAILHOE
pacnpenesieHle Ha KOOPAUHATHOW IUIOCKOCTH. Y CJIOBHBIE BEPOSTHOCTH.

44. | OCHOBHBIE 32/1a4¥ MATEMAaTUYECKOM CTATUCTUKHU. [ UCTOrpaMMBbI CTPYIIITUPOBAHHBIX
JAHHBIX.

45. | ToyeuHble OIIEHKH IIEHTPA PACIPEACICHHS U IUCTICPCUH, UX HECMEIICHHOCTb.

46 | lnTepBasibHBIE JOBEPUTENIbHBIE OLIEHKU MapaMeTPOB HOPMAJILHOTO pacnpeaenenus. Jlo-
BEPUTEIIbHBIE OLIEHKH JJIs1 BEPOSITHOCTH.

47 | OnpeneneHne BEIOOPOYHOHN JIMHEHHON pErpeccuy METOIOM HAaMMEHBIIINX KBAIPATOB.

Boi6opounsiii koadduiueHT perpeccunt. CocTaBiIeHHE MPSMBIX PErPECCUHU.

KoHTpo/ibHbIEe BONPOCHI U 3aJaHUSA ISl IPOBEAECHUS TEKYLIero
KOHTPOJISI MO JucHUILINHEe «MaTreMaTu4eckui
a"amu3» KoHTpoabHbie padoTsl GopMupoBanne
xkomnerennmnii OIIK-1

TEMbI

TemaTnka 3agaHuii M 3a1a4 115 KOHTPOJIbHBIX padoT

2 cemecTp

il eXHHKA HHTETPHPOBANHAY

d :
H'Ixh;x

12 [[e¥-1) @
(l + X }Jﬂ:rc tan’ x I{E :

323+ 3 dx 13 [tan(3x +1)dx
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 x +arcsinx 14. [In(x+4)dx
4. dx .
J \/1_x2
5.@+De”w: 15. [arctan/x dx
6..(x2+1)cos4xa& 6. [cosx-cos2x - cos3xdx
- sin’ x [ Xxdx
[ et V) e ron
- (x—2)dx - (Bx+1)dx
8. 18. | 7=
b \/3_2x_x2 * (x —4XX+2)
~ 2 o 1 4
0 [ (x +1) dx o, [aresin (2x +1)dx
T +afx-1) T oJ1=(2x+1)
sin x - xlog &2—4ﬁh
10. | ——dkx 20. 3
IV4—CO§x b« -4)

«H[!HJIO)KCHHSI onpeaeaéHHOro HHTErpajaa»

1. Beraucnuts miomanes Gurypsl, orpaHuueHHON rpadukaMu GyHKoui y =9 — x’, y=0
(0<x<3).

2. Berancauts miomans GUryphl, OrpaHHYCHHOMN THMHUSIMH, 3a1aHHBIMH YPaBHEHUSIMH

X = \/Ecost, y=2\/§sint (yZ 2)

3. Beruncauts miomans GUrypsl, OrpaHMYCHHOM TNHUSIMH, 33 JAaHHBIMH YPABHCHUSIMH B I10-

JSIPHBIX KOOpPIUHATAX, I = COS 2¢

4. BeraucauTs AIUHY Oyrd KPUBOH, 3aJaHHOW YPABHCHISIMHU B IPSIMOYTOIBHOM CHCTEME KOOp-
2

AUHAT: y = x _ln_x , -1<x< 2.
4 2

5.BeruncnuTs JMHY Iyru KPUBOH, 3aIaHHOW MapaMeTPUIECKUMH YPAaBHCHUSMU:
x = 3(2cos t — cos2t), y=3(2sint—sin2t), 0 <7 <27
6. Berancnute MHY AyTH KPUBOW, 3aJaHHOW YPaBHEHUSIMU B HOJISIPHBIX KOOPAWHATAX,

p=2""—r/2<p<rm/2.
N 2 2
7. Beraucauts 00bEM TEJI, OTPAHUYCHHBIX TOBEPXHOCTIMH, Z =X~ +4y~,z=2.

8. Beruucnuts 00pEM Tea, 00pa30BaHHOTO BpalleHHEM (DUTYPBI, OrPaHUYCHHOM rpadyukaMu
Gynxumit: x —x? —y = 0,2x? — 4x + y = 0. Ocb Bpamenus - Ox.

3 cemecTp

AU CPEHIHAJTBbHbIC ABHCHHSA NEPBOro nNopsiaKa»

1) ey(1+x2) dj/—2x(l+ey) dx=0; 2) xInyy' =xy; y(O): e:

3) (x—ycosl) dx+xcoslgj;:0; 4) ydx+2<\/5—x>aj/:0, y(1) =1;
x x

5 V'+y=3x; 6) y'-3y=e™, y(0)=0;

’ y 1 ! x .2
7 y +x+1 > (x+1) »*; 8) 2(V'+xy)=(x—1)e"y*, y(0)=2;

9) MatepuanpHast TOUKa MAaCChl M JBMXKETCSI IO NPSMOIMHEHHOMY IMYTH K ICHTPY, MPUTSITU-
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BaroIeMy e€ ¢ cuion

mk?
,Taer - paCCTOHHI/Ie TOYKH OT ueHTpa. I[BI/DKCHI/IC HAaYUHACTCA

cr

COCTOSIHHUA IIOKOS IIpU’” d=— . Haititn BpeMs, IO UCTCYCHUHN KOTOPOTO TOYKAa JOCTUTHECT LCHTPA.

10.

EHUHANLHBIE YDABHEHAA BTODOTOG I Bl
I Qﬂlh- VPABHCHHA BEICHTHY MOPITEOR, JOMVCEAKIIHE NMOHHECHHA MOPATKA

’
1) 3" =sin? Xcosx2) y' - =x, () =2.11) =0
x

3 5" =20/~Deigx ) 20y =) +()'9) ¥ = -
-

11, JInueiinple oaHopOIHEE YPaEReHHd 2 NOPAIKS ¢ NOCTOSHHEIME EodubHIHEHTAMH.
1) Hatinu onpedetumers Bponckoso ong sadankinix cucmen g, Vemanosums, ofipazy-
ROER T P yHB L (VHOAMEHIATRRYN CUCTEMY PEIENUIT HEROMOPO20 oOHOPINO20 VEIENEHUA

»=x, My =&
2} Frias KOpHln XapakmepuomiiiecRo20 VRAsReHia, Ralucaih MH{E’#F&HM‘HH‘E’ ﬂfjﬂﬂﬂrﬂkﬂlg‘ﬂ
VEEHEH A,

k =0k =3
1 ot
3) Hatimu ofuee peutenie oonopodnozo dug. ypastenua. y"+73" +6y =0
4) Hatimu vacnuoe pewenue odnopoduozo dugd. ypasuenus v+ Ty +61y =0, p(0)=7,

Y(0)=8.
111, JInpeiLe HeonHo HLHATEHEIE BHEHHA 2 o)
- 1
1) Pewumy yposienue Memodom sapuayull nNpouseots s focmogimsx ¥ — V' = 1
e +

) mpedettis i SOCMHO0 PEWIEREA, eCTi WEEECHIE KOPHN 820 XOPaRMEPUCHTTYEcKo20
VPAGHEHIA 1 RPARAA HACHTb

a) A =—1-1, L =-1+i, f(x)=Ae™"

6) 4 =5, L,=-5. f(x)=e""(axr’ +bx+c)
B) A=—i, A, =i, fix)=Acosx+Bsinx
3) Hatimin aofigee w Sacmiioe peiienig

a) )"+ —6y=—x"-15

6) " -8y +12y =—65cos dx

B) " +61 +9y=10sinx. (0 =y(0)=0
Dy -y=8e', yO)=2, y(0)=4
2 =5y =25(e" +&™)

dx
—=X—=
IV, Peunte cicTemsl auddiepe HIHANEHEIY VDARHEHHI a) ::r @)
—--=6:
dr
ﬂ=d*+;|—'—:'w+].
a
£=1+2:+x—1
ax
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11.

1. Haiith cymmy paga —
i ;ar'—14ar+43

2. HecneooraTh Ha CXOMHMOCTL pAan”

3111' i]‘".llr-

il

X S |
26D mn+1)

rim]

-]

3. BRIMHCINTE CyMMY PaJa ¢ TOYHOCTEIO & . Z . Sl | =001

= W
(n -)"
4. Haiimi o61acTs cXoaMMoOCTH paja Z = (x+ 3}
R+
Aml
5. Panomns rynknHo J B pana Teiinopa no cTeneHaM X .

W—x—x"
| I
6. BriamcanTs HETErpan ¢ TourocTeio 1o 0,001 je'ﬁ‘_ dx.
[]

Kpurepun onieHkn KOHTPOJILHOMH padoThI

5 n+1 i 1
a}z min ZE” }E [31 +5} J},,Z‘ulu"{lle}E

Ouenka Kpurepuii onenku

OTan4HO MOJIHOE, TIPABWJIBHOC  BBINTOJIHCHUE  3aJaHHN OTIEIbHBIMU
Henmouéramu, BeImorHeHNE oT 90% 1 Goutee.

Xopor1o MPaBUJILHOE BBIMOJHEHUE 3aJJaHUH C HE3HAYUTEIBHBIM KOJMYECTBOM
omuOoK; BeIoaHeHHE O00mee 75% Mernee 90 %.

Y 10BNETBOPUTENHHO BBITIOJITHCHHE OCHOBHOM YacTH 3aJJaHUH C OIMMOKAMHM ; BBITIOJHEHHE

ooitee 50% menee 75 %.

HeynosnerBopurensHo

YaCTUYHOE BBIIOJIHEHHUE 3aJaHMi (MGHGG HOHOBI/IHLI); JOMYHIICHUC
3HAYUTCIBbHOT'O KOJITMYCCTBA OI_I_II/I6OK; BoInoHEHKE MeHee 50%.
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TecToBoe 3a7aHue 110 00LIKHOBEHHBIM IH (¢ epeHIuATbHBIM YPABHEHUAM

¢popmupoBanue komnerenumnii OIIK-1

JATAHHE Nel.

Jano ypapHEHHE NEPEOrO NOPAIKA Jl'rﬂ‘—vl‘]n%dx =0 & dopue, conepmameii auddepenuna-
1wt TIpuBeauTe ero K BUAY, paspeiiéHHoMy IJTHI-.‘ACHTC.'ILHU NPOH3BOIHOIL.
| Oreer | |
FATAHHE Ne 2.

Jano mudepenunanshoe ypasnenne V' =(k+1x°, torna dyskuus y=X" ABISCTCH €O pe-
WEHHEM TIPH K, PABHOM:

| Oreer | |
JATJAHHE Ne 3.

Obmnit naTerpan aujupepeHUHANTEHOND YPABHCHHA —— = XdX HMECT BHI

BAPHAHTEI OTBETOB:

ot Bae gy begaap el gy el o
2 ¥ 2 y 2
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JATAHHE N4,

YEOGKHTC HHTCIPATBHYH) KPHBVIO PeIIeHHA 3aaa4n Kown ana odnkHoBeHHOrO Auddepenim-
ansHOro ypasHenns =21y p)=L1

BAPHAHTEI OTBETOB: D ))C 3 A 4B

JAJAHHE Ne 5,

Jano  gudupepeHumansioe ypasHCHME TPeThero nopagka V" =x+2. Toraa ofwee pemesne
VPABHCHHA HMCCT BHJL

BAPHAHTRI OTBETOB:

=

1) _1‘=1_r++1f+£‘ 2) _]'=LI"+£I!'+C]£+C1I+E5
4 3 24 ] 2 .

3) J-=ix++lr‘ +Cl£+[?ﬁ.r+f:.
M 3 2 E >

) y=x'+x2 +CxX +Cx+C,.
IATJAHHE Me 6.

Pemwenne sanaun Ko 1" =x, p(0)=1, 3 (0)=2 umMeeT B
BAPHAHTEI OTBETOB:

x x F % X
Ny=— Hy=—+2x I y=—+2x+]1 4) y=—+2x+1
L bl i ) y==5 ) y==

JATJAHHE Ne 7.

Jano andupepenunansioe ypasHeHne BToporo nopagka x"+)' =0, Torga ero ofmee pewe-

HHC HMCCT BRI

| Oreer |

JAJAHHE Ne B,

Kophu xapakTepucTHYECKoro ypasruenns pasiwel kb =k, =2k, = =k, =-2i. Toraa obmee pe-
WEHHE JIMHEHHOTO 0QHOPOAHOTO ANG(EPEHINATEHOID YPABHEHHA C NOCTORHHBIME KOA(dHLm-
eHTaMu DyAeT HMETh BHA:

| Oreer |

JAJAHHE Ne 9.

Hzsecrna yHIAMEHTANEHAR CHCTEME PEILCHEA OIHOPOIHONO THHEHROO JudepeHIHATEHOT
ypasuenus: W =1 y=x, » =x". Toraa usactuoe PEIIEHHE YPABHCHHA, YAOBICTBOPAKIICE
HAaYAnLHBIM yenosuam (0) =0, (0)=1, »"(0)=1 pasno:

BAPHAHTBI OTBETOB:
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1

) 1+x 2 ‘2 =

3) .T+T 4) 1+.1'+§_

JAJJAHHE Ne 10.

Ofuwee pewenne AHQepeHUHANEHONO YPaBHCHHA 3™ + 9y = 0 HMECT BH:

| Oreer |

JAJJAHHE Mo 11.

Myukuua ¥ =C08"" + 00" apnserea obumm pemenueM auxeiiHoro ogsopoasoro gquhdepes-
UHATEHOMD YPABHCHHA € NOCTORHHEIMH KOMpQMUMEHTAME, TOrIa €ro XapakTePHCTHYCCKOR

YPABHCHHE HMECT BHJL
BAPHAHTRI OTBETOB:

1) B —k-2=0 ) F'+k-2=0 3) ' +3k+2=0
4) K -3%+2=0.
JAJAHHE Me 12.

YacTHOoMY  PCIICHHEY IHHEHHOMD — HCOOHOPOAHOrO  ANgupepeHUMANBHOTO — VPABHCHHA
¥ =51 +6y=x+1 noenayero npasoi YACTH COOTBCTCTBYCT (YHKINA

BAPHAHTHl OTBETOB: 1) y,=Ax"+Bx 2) y,=4de™ +Be* 3) y.=e™(&x+B) 9
y,=Ax+8.
JATAHHE Ne 13.

Jano auuefinoe Heoanopoanos rddepeHIHATEHOE YPABHCHHE ¢ NOCTOAHHBIMH KO3pdHLIHEH-

2x

B kakom Buge CACAYCT HCKATh YaCTHOC DEIICHHC HECOOHOPOIHOMD

T -

Tamu P —5)"+6) = 1

VPABHCHHA MCETOLOM BAPHALIHHE MPOHIBMILEHEX MOCTOAHHEIX T

| Oreer |

JAJTAHHE No 14.

Pewenne kpaceoii 3agaun y" =0, 0=x=1 »0)=1 x1=2 nmeersua
BAPHAHTEI OTBETOB:
) y=x-1 2 y=x 3jy=x+1 4) y=3x+1

JATJAHHE Ne 15,

Ofmee pemenne cHeTeMel IHGQEPCHIHANHBIX YPaBHCHRH {;{ = ”:: if’ HMEET BHIL:
Yr=nh
BAPHAHTEI OTBETOB:
1) nw=C+0Ce™", %) w=0e"+Ce™ -1,
J-Iz = _C:E-w |1Il = C]E: 5 C:E-j. F .2
" »=C+Ce, & »=C+Ce -1
y,=Ce" -2 ¥, =Ce" -2
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Kpurepun onenkn:

OTIN4HO - 0T 90% 110 100% mpaBUIIBHBIX OTBETOB; XOPOLIO
- ot 75% no 90% npaBUIBHBIX OTBETOB;
YAOBIIETBOPUTENBHO - 0T 50% 10 75% NpaBUIIbHBIX OTBETOB;
HEYJOBIIETBOPUTENHHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

HepequL 3aJaHUH U 33724 IS PCeICHUA HA MPAKTHYCCKUX 3aHATUAX

¢popmupoBanue komnerenumnii OIK-1

Hurerpain
Heonpeieaennslil HHTErpaa
Haiiti BHTerpaibl.

cns(]—i-q’a_'} =

tgxr+3 sinlx Ja+1 : as
1.4 = —ar 2. _[m ~dr 3. j uﬂn_ 4 T:ﬂ“?m 5 e 6.
J'l[l 3x)cosSxdx 7. J-EICTg_‘J_{?"l 8. Ie“cm}wh 9. J-‘I._].'L'l (x+3)dx 10 }'wdx

11. J(2=x)nfrdx

o
I

- J(x? +3x-1)3"ar 13. js.-csm*%m- 14. _F{E:r—.’:}ms%dx 15. [(+f7—5x)sinxdx

16. _HT_'” In® (x=1)dxr 17 J-m'c"rg 1+1 .18, 1915m1+m51} 10, _[ - —-1x +13x

{cosx—sinx) Nx—2)

A_ g2 L - B
0. J'h il 53 21 f{x Bt dr 22 Ism*hmsgjm‘x 23 _l'&:iﬂz:rmsjl‘ﬂi‘r

{x+1‘]-{:r—2}'1 x +1][f+_‘r+2]
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dx dx
24 J—H dv 25. J—#’m—ﬁ

~2 3

Oupejeilennslii nHTErPAIL
1. Haiimi naowane durypsl, orpanndcaaoi rpadumxamn dyHKL#H,
2. Haiiti naowans hUrypel, OrpaHEgeHHOR THHAEMH, 331aHHEIME YPABHCHHAMH B NOIAPHEIX
KOOPIHHATAX.
3. Haittu ofsem Tena, obpazosannoro spamennes Guryp. J1im HeueTHLIX BAPHAHTOE — OTHOCH=
TenbHO ocH (X, 108 YETHRIX BAPHAHTOB — OTHOCHTENRHO ocH Oy,
4. BIUMCAMTE [UTHHEL YT KPHBBIX
@) 34/JaHHLIX YPABHCHHAMH B NPAMOYIOIBHON CHCTEME KOOPIHHAT]
D) 3NAHHBIX YPABHCHHAMH B NOIHPHLIX KOOPAHHATAX — 18 YCTHLIX BAPHAHTOR,
YPABHCHHAMH B NapaMeTpHuccroil dopae — 1A HeYeTHRIX BAPHAHTOB.
5. BeIMHCAMTE MIOMATH NOBCPXHOCTH, 0OPA30BAHHOI NPH BPAINCHIH BOKPYT ocH UX KpHBOIL
6. BriuMcnuTs HecODCTBEHHEIE HHTEIPANILL HIM YCTAHOBMTE HX PACXOIHMOCTE.
7. Pewnts 3a1auy ¢ GHIHUecKUM COTePHRaHHEM.
Yenosua saqay

1) y=x'72, y=1/[1+x") 2) r=sm’p 3y =2y, y=H
da) y=¢", 0£x<In5 46) r=3(l-sing) -—-a/2<pZ-x/6

o {i].- 1 .
3) y=lix, 35sx<4 &) —, [xIn° xdx
!(Ex—l}w-.lx' -1 o

T Oaouopoarsii crepaeHs AHHEOR 21 ameet Macey M, MaTepHANEHAR TOYKD MACCE! M Pacio-
JIOGKCHA HA CEPCIMHHOM NEPICHINKYIAPE K CTCPAHI Ha paccToanuu B ot ero cepeanai. C Ka-
KO CHIOH CTCP#eHE OPHTATHEACT TouKy T

Kparnbie, KpUBOIHHEHHBIE HHTEIPAILL

1. MaMeHHTE NOPAAOK HHTCIPHPOBAHMA B JABOHHOM HHTCIPANG ]:a‘l Jf(x_}]dx
0 =l

2. BuIMHCAHTL 0OBEM TEI4, OrPAHHUCHHOID NOBEPXHOCTAME X +)° =4x, z=x, z=3x

3. BRIUMCIMTE MCXAHHUCCKHE XAPAKTCPHCTHEY IIACTHHEL - VCIOBKA, 3JAM0MHE IIACTHHY:
A4BC, A(0:0), B(-3:0), C(0:1) Haitru x..,.

4. BriuncnuTe paloTy CHIOBONO NO8 BAOAE MYTH, 331aBACMOI0 JIHHHEH | B HANPABICHHH BO3-
pacTanus napamertpa t: cuna F = (X, y—z7:X), ypasuenue kpugoii
¥=t,y=t-Lz=20<1<2

5. Hanucars u npoeeputs hopmyny Upuna qna nons F u xonrypa tpeyrontumnka ABC -

6. Koopmunarst cunet (X); —2x7), koopammarst Touek A(L1L), B(2:3). C(0:2).

DipIKHOBEHHBIE THpDepeHIHAIBHBIE YPABHEHHHA
Pewnts ypaBHeHns:

1. (1+cosx)+[sin v +1dx =cos ydv {1+ cosx),

2. (" + )y — (2 + ") =0,

. (e +Ddx+(smy+xe)dy=0,

4. Peumts 3agauy Koum: xy —y=—-lnx, p(2)=1.

S. Pewmts ypasuenue  y" —(ctgx)y" =crgx .
PewnTs ypaBHCHHA:

6. )" +4y =2x",
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7. y"'—4y' = +cos2x—sinx,
g

8.y -2y'+y= :
9. Peumts kpaesyro sagauy: V' —61 +5y=e"(x+1), ¥(0)=1,
M1)=1.

10. Haiitu cobersennnie snauenun 4 cobersennnie dyukunn ¥
samaun: Y +1247+408y =0, p(0)=0. y()=0.
11. Pemnte ypasuenne V' +37+2y=x".

.‘j = . _2 " _x:
12, Pemnte cucTeMmy ypasHeHHiT Hh =Y —2h .
V=43 +3x

Pajkl
Heenenosars HA CXOIUMOCTS PSLILI
sin” n x 1—sinn = n—3 o+ x 5%
1 —, 2 - . ¥ . 4. L 5. 3= .
e 270 22510 L5 Zoint [?]
= Q" x(In+1)" , =4n’-3 = In’ 3n 2 10
6. : i id 8 —. 9 100 Yy —0m7 ——.
E n" E[5n+4] E:@n-u :E-l ] El(ﬂ+1}]ﬂ'{ﬂ+l]
BrIACHHTE, CXOAUTCR IH abCONHTHO, YCIOBHO HITH PACXOIHTCE pag
oo _1y™L = 1" o —1" S A = ' qya
@) ) § U 32(D'm+Y) , o) 2 €D
Sn =143 +1

L #-L[%)ﬂ (” o 1} e Hm] [ﬁ'ﬂ + 2}3 ’ ] 6" fim]

E{_l} [ZN—IJ -

3. Haiitn HHTEPBELL CXOOHMOCTH PAAd H HOCNCQDBATE €TI0 MIOBCACHHE Hd KOHLGX HHTCPBA1E

» n [xY
CXOTHMOCTH T—l =]
welp+ 14 2

4. Painowurts B paa Tefinopa no crenenam X dyukumw  F(x)= ? , HEMOMB3YA
x =5x+

rOTOBOE PASIOHKCHHE.
5. Pasnomute B paa Teinopa no crenenaM (x—x/2) diypknun F(x)=cosx,

HCMOIB3YH MOTOBOC pAsIO@ECHHE.
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KpnTepml OLlCHUBAHUSA PCLHICHUA 3a1aYU

Ouenka Kpurepuii onenku

OtiinyHO CocTaBieH NpaBUIbHBIA  aJrOPUTM  pELIEHUS 3aJayd, B
JIOTUYECKOM PpacCyKJIEHUH, B BbIOOpe (OpMYJI U PEIICHUU HET
olMOOK, MOJyYeH BEPHBIM OTBET, 3aJjaua pellleHa palloHaIbHbBIM
CIIOCOOOM.

Xoporo CocraBneH MpaBWIBHBIA  aNTOPUTM  pPEIICHWS  3aJadd, B
JOTMYECKOM PACCYXJIEHHH U PpEIIEHHH HET CYIECTBEHHBIX
omMOO0K; MPaBUIBHO cenaH BbIOOp (GopMyi Ui perieHusi; ecTbh
OOBSCHEHHE peIIeHHs, HO 3ajJada peIIeHa HepaloOHAJIbHBIM
CIocoOOM WM JIOTYIIEHO He Ooyiee JBYX HECYIIECTBEHHBIX
OIMOOK, MOJTy4eH BEpHBIN OTBET

yl[OBHCTBOpI/ITeHLHO 3aI[aHI/IC INOHATO IPAaBHJIbHO, B JIOTUYCCKOM PACCYKIACHHUU HCT

CYLIECTBEHHBIX OIIMOOK, HO JIOMYIEHbI CYIIECTBEHHbIE OIIMOKH B
BeIOOpE (opMysn WIM B MaTeMaTHYECKHX pacueTax; 3aaada
pelieHa He MOJIHOCTBIO WK B 00IIeM BHJIE.

HeynosnersopurensHo | 3agaua penieHa HEPaBWIBHO, MJIU 3aJada HE pelieHa

10
11
12
13
14
15
16
17
18
19
20
21
22

YcrHblii onpoc popmupoBanue komnereHuuin OIIK-1

Onpenenenre U reOMeTPUUYECKUI CMbICH (PYHKLINHU ABYX IE€PEMEHHBIX.

JluHumM ypoBHS (GYHKIMHU JIBYX IEPEMEHHBIX.

YacTHble MPOU3BOJHBIE (PYHKIHMU HECKOJBKHX MEPEMEHHBIX, UX T'€OMETpUYECKUN cMbICT 4
OYHKIMU HECKOJIBKUX MEPEMEHHBIX, IOHATHE NoJHOTrOo nuddepeHnuana.

HuddepenuupoBanue cl10KHbIX GYHKINN HECKOIBKUX IIEPEMEHHBIX.

[Ipon3BogHbIE BBICHIMX MOPSAKOB (YHKIMM HECKOJBKHUX IepeMeHHbIX. (CMellaHHbIe

npousBoansle. Teopema [IBapua.

ITpon3BoHas PyHKIUN HECKOJIBKUX NIEPEMEHHBIX 110 HAIIPABJICHHUIO.

IIpou3sBoaHas 110 HAIPABJICHUIO U TPAJUEHT CKAJSAPHOIO MOJIA.

OKkcTpeMyM (QYHKIMHM HECKOJIBKUX MEPEMEHHBIX.

Heo6xonumoe U 10cTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.

ITepBooOpasHas, HeonpeaAeaeHHbIH nHTerpai. Tadn1uia OCHOBHBIX HHTEIPAJIOB.

3aMeHa IepeMEHHON U MHTErPUPOBAHUE 10 YacTSIM B HEONIPEEICHHOM UHTErpaje.

WuTerpupoBanue ¢ IOMOIIbIO MOABEIECHHS 0] 3HaK AuddepeHuana.

WuTerpupoBanme panuoHaIbHBIX APOOeii.

NHTrerpupoBaHue 110 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPEIEICHHOM UHTErpaJle.

WHTerpupoBaHie TPUrOHOMETPUIECKUX (PYHKINH, OCHOBHBIC TIPUEMBI.

WuTerpupoBanie UpparOHAIBHBIX (YHKIUH.

YHuBepcanpHas TPUTOHOMETPUYECKAs MTOJICTAHOBKA.

OmnpeneneHHslil HHTETpal U ero cBoiictBa. ®opmyna Hetotona — JleitOnuma.

[IpunoxkeHus: onpeaeeHHOro HHTerpaita K peeHnio FTeOMETPUUECKUX U PU3NYECKUX 3a/1ay.

Beruncnenue miomanen ¢ NoMoIb ONPEIEICHHOIO HHTETpaa.

Brruucnenne miomnaam v JiIMHBI KPUBOM, 3aIaHHON ypaBHEHUSIMU B ITapaMeTPUIECKON opme.
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23
24

25
26
27
28
29

30

33
34

35
36
37
38

39
40
41

42
43

44

45

46
47

48

49

Brruncnenue miomaay KpUBOJIMHEWHOTO CEKTOPa B MOJISPHBIX KOOPAUHATAX.

Beluucnenue rmiomaned B INPSMOYTOJBHBIX UM IOJSAPHBIX KOOPAMHATAaX C IOMOLIBIO
OIIPENEIICHHOI0 UHTETpaIA.

Beluucnenue QIMHbL 1yT ¢ IIOMOIIBIO OIPEIEIEHHOI0 HHTErpasa.

Beluncnenve QuHbI 1yr' KpUBOH, 3aaHHOW ITApaMETPUYECKHU.

Brruucnenne o6bema Tena BpalieHus ¢ IOMOIIBIO ONPEACTICHHOTO HHTETpaa.

Beluncnenue miomany oBepXHOCTH Tejla BPAILCHMUSL.

HecoOcTBeHHbIE HHTETrpabl MEPBOrO U BTOPOro Tuma. IIoHATHS CXOUMOCTH U pacXxoIuMOCTH
HECOOCTBEHHOTO MHTErpara.

HecoOcTBeHHble HHTErpaibl OT pa3pbiBHBIX (GyHKIui. 31 KpaTHble, KpHUBOJIMHEHHBIE,
[MOBEPXHOCTHBIEC UHTETpajbl, 32 /[BOWHOW HHTErpall, ONPEAECICHUE U CBOMCTBA.

IIpaBuina BEIYMCIIEHNS IBOWHOIO MHTErpasa.

Hekotopble mNpuIOKEHUS MABOMHOrO MHTErpasa (K BBIYMCICHUIO IUIOIAAEH, OOBEMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLUH, KOOPAUHAT LIEHTPA TIKECTH.

TpoliHON UHTETpa, ONPEACIICHUE U CBOKWCTBA.

KpuBonuHelHbII HHTETpal NepBOro THIIA .

KpuBonmHeNnHbIN HHTETpail BTOPOrO THUIIA.

Heo6xonnmoe u 10CTaTOYHOE YCIOBUSI HE3aBUCUMOCTH KPHUBOJIMHEMHOTO MHTErpaja OT IyTH
WHTErPUPOBAHUS.

®opmyna ['puna.

[ToBepXHOCTHBIN UHTETPAJT IEPBOTO TUIIA.

DNEeMEHTHI TEOPHUH 10JIsA, TOBEPXHOCTHBIN MHTETPpaJl BTOPOTO THIIA.

Pemenne muddepennnanbubIXx ypaBHeHul (1.y.) 1-ro nmopsaka.

OcHOBHbIE TOHATHS OOBIKHOBEHHBIX U (EepeHINaTbHBIX YpPAaBHEHUHA IMEPBOro MOPSIKA.
ITocranoBka 3amaun Komm. Teopema cyimiecTBOBaHUsS U €IMHCTBEHHOCTH perieHus. Oomee u
YacTHOE pEIICHHsA, OOLIMi M YacTHBIA MHTErpajbl. | eOMeTpUYecKHid CMBICT OOILEro
MHTErpaa.

VYpaBHEHHsT C pPa3IENAIONIMMHCA  TIEPEMEHHBIMH, OTHOpoAHble auddepeHnnanbHbBIe
ypaBHEHHs, ypaBHEHHUs B TIOJTHBIX au(depeHnanax.

JIuneliHple n.y. mepBOro Mopsiaka W ypaBHeHHWs bepHyiu. PernieHue JMHEWHBIX ypaBHEHHU
METOJIOM BapHAIMU MTPOU3BOJIBHON MOCTOSIHHOM, METOJOM MTpOU3BeAeHUN bepHyuin.
Omnepanuu HaJl KOMILIEKCHBIMH YUCJIAMH B alredpanyeckoi 1 TPUrOHOMETPUUYECKON (hopMmax.
JuddepeHunanbable ypaBHEHUS BbICHIMX THoOpsakoB. Dopmbl 3anucu AuddepeHnnaibHOro
ypaBHeHHUs n-ro nopsaka. Obmee u yactHoe peumieHus. IloctanoBka 3anaun Komm, kpaeBoit
3agaun. IHTErpupoBaHne METOLOM TOHMKEHUS OPAIKA.

Jluneiinble ofHOpOHBIE MU GEpeHIaIbHbIE YpaBHEHUS n — ro mopsaka. O0mue cBoiicTBa
peleHn JIMHEHHBIX OAHOPOAHBIX TU(depeHIMaIbHbIX YpaBHEHUH n — ro nopsaaka. [lonsarue
(GyHIaMEHTAILHON CHUCTEMBI DEIICHUH  JIMHEHHOTO OJHOPOAHOTO audQepeHInaIbHOTo
ypaBHEHUs n — TO TOpsAAKa, €€ TIOCTPOCHHE JUIi YPaBHEHMM C IIOCTOSHHBIMU
KoapumenTaMu. XapakTepuCcTUYeCKoe YypaBHeHHE. Buja yacTHBIX perieHui JMHEHMHOro
OJIHOPOJHOTO JU(depeHINaTIbHOIO0 YpaBHEHUSI 7 — TO MOpAJKa B 3aBUCHMOCTH OT BHJA
KOPHEH XapaKTepUCTHUYECKOTO YPaBHEHUS.

Jlunelinble HEOMHOPOIHBIE MU (epeHInabHbBIE YPABHEHUS 1 — T'O MOpsAAKa ¢ MOCTOSHHBIMU
kodpduuuenramu. Teopema 0 cTpyKType o0OLIero peueHus TakuX ypaBHeHUH. Meton
noadopa 4YacTHOTO pelleHus: (MEeTOJ HEeOINpeleseHHbIX KOA((UIMEHTOB) s pa3lIn4HbIX
CIeLMaIbHBIX BUJIOB IIPaBOM YaCTH.
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51

52

Jluneiinble HeoJTHOpOAHbIE AU(QepeHnnanbHble YpaBHEHUS BTOPOro Tmopsaka. Meron
BapHally IPOU3BOJIBHBIX IIOCTOSIHHBIX.

Pemenne  auddepeHunanbHpIX  ypaBHEHMH ¢ MEPEeMEHHBIMH KO3 pHUIHEHTaMU
Juddepenumansnoe ypaBHenue Diinepa. [IpuMeHeHne CTeeHHBIX PSII0B K HHTETPUPOBAHUIO
mddepeHIrnanbHbIX YpaBHEHUH.

Cucrembl  OOBIKHOBEHHBIX  JauddepeHnaNbHbIX  ypaBHEHMH. OCHOBHbIE  IOHSATHUS.
HopmarnpHble CHCTEMBI JIMHEHHBIX OJHOPOJHBIX W HEOJHOPOAHBIX UG (EepeHINaTbHBIX
ypaBHeHUH. PemieHue JMHEHHBIX OJHOPOJHBIX M HEOJHOPOIHBIX CHCTEM OOBIKHOBEHHBIX

mudepeHInanbHbIX YpaBHEHUN ¢ TTIOCTOSHHBIMU KOd(DHUITneHTaMU.
53 CX0AMMOCTb YUCIOBBIX PSI/IOB.
54 O0nacTb CXOIUMOCTU CTEIEHHOTO Psja.
55 Pasnoxenue GyHKUMN B CTENICHHOH ps.
56 1IpumoxeHus: CTENEHHBIX PSIJOB.

Kpurepun ouneHKH yCTHOTO onpoca (codeceqoBaHusi)

OneHka «OTJIIMYHO» BBICTABIISAETCS CTYIEHTY, €CJIU CTYJEHT OPUEHTUPYETCSI B TEOPETHUUECKOM
MaTepuase; UMeeT MpeJCcTaBlieHne 00 OCHOBHBIX MOJAXOJaX K M3JaraéMoMy MaTepuaiy; 3HaeT
ONpENEICHUS] OCHOBHBIX TEOPETUYECKUX IOHATHA W3JIaraeMOM TEMBbI, yMEET IPUMEHSATH
TEOPETUYECKHUE CBEICHUS Ul aHaIM3a IPAKTUYECKOr0 MaTepuasia, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTb IPUMEHATH TCOPETHYECKUE 3HAHUS B NPAKTUYECKOW JEATEIBHOCTH U OCBOCHHE
OOJIBLIIMHCTBA MOKa3aTesiel OPMHUPYEMBIX KOMIIETEHIIUH.

OneHka «XOpOII0» BBICTABISETCS CTYIAEHTY, €CIIM CTYACHT OPUEHTHUPYETCS B TEOPETUYECKOM
MaTepHuale; UMEeeT MpPEeJCTaBIeHHEe 00 OCHOBHBIX MOJXOAaX K H3JaraeMoMy MaTepHaily, HO
3aTpyAHSETCS B OTBETaX HAa HEKOTOpPbIE BOIPOCHI; 3HAET OIPEIEICHUS OCHOBHBIX
TEOPETUYECKUX IOHATUM M3JaraéMod TEMbl, HO HE B TIIOJHOM Mepe OTpaxaeTr CyThb
paccmaTtpuBaeMoil mpoOsieMbl, B OCHOBHOM YMEET NPUMEHSITh TEOPETHUECKHUE CBENEHUS IS
aHaJIM3a IPAKTUYECKOTO0 MaTepualla, B OCHOBHOM JIEMOHCTPUPYET T'OTOBHOCTb IPHMEHSATH
TEOPETUYECKHUE 3HAHUA B NIPAKTUUYECKON JIEATEIBHOCTH U OCBOEHUE OOJBIINHCTBA MOKa3aTesen
¢dopmupyeMbIx KomneTeHIMi. OIeHKa «yIOBJIETBOPUTEIBHO» BBICTABIISAETCS CTYACHTY, €CIH
IIOKa3aHbl HENOCTATOYHBIE 3HAHUS TEOPETUYECKOIO0 MaTepualla, OCHOBHBIX IIOHATHU
u3JaraeMoi TeMbl, HE BCEr/a C MPAaBWIBHBIM M HEOOXOIMMBIM MPUMEHEHUEM CIIEHUAIBHBIX
TEPMUHOB, TIOHATHIA U KaTETOPHIi; aHAJIN3 MIPAKTUYECKOT0 MaTepuaia OblI HEUETKUH.

OHGHKa «CHEYOOBJICTBOPUTCIILHO» BLICTABIACTCA B CllydadX, KOIrJa HC BBIIIOJIHCHLI YCJIOBHA,

MO3BOJIAIOIIUC BBICTABUTH OLCHKY «YOOBJICTBOPUTCIILHOY.
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