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Pabouas mporpamMma AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1) Ilpukazom MunucTepcTBa HayKH U Bbiciiero oopaszoanus Poccuiickoit @enepaunu ot 31
utons 2020 1. Ne 871, denepanbHbIil rOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTAHIAPT BBICIIETO
oOpazoBaHusi — OakajmaBpuaT MO HampaBieHuto mnoarotosku 27.03.04 VYmpasnenue B
TEXHUYECKUX CHCTEMAaX.

2) IlpodeccuonansubiM ctangaprom 40.178 Crnenuanuct B o0iactu npoektupoBanus ACY
TII, yTBepkAeHHBIM NpHuKazoM MUHUCTEpCTBAa TpyAa W COIMAIBLHOM 3amuThl Poccuiickoit
®enepaunn ot «13» mapta 2017 r. Ne272H.

3) ®enepanbHblit 3akoH Poccutickoit eaepanuu ot 29.12.2012 Ne 273-D3 «O06 obpazoBaHumn
B Poccuiickoii @enepanumy (C UI3MEHEHUSIMH U JOTIOJTHEHUSIMU );

4) Ilpuxa3z MunucrepcTBa oOpasoBanus U Hayku Poccuiickoit @eneparun ot 05.04.2017 Ne
301 «OO6 ytBepxnenun llopsinka opraHu3anMd W OCYIIECTBICHUS 00pa30BaTENbHOM
JESATEIBHOCTH 10 00pa30BaTeNIbHBIM IIporpamMma BbICIIErOo 00pa3oBaHUs — Iporpamma
OaxanaBpuaTa, IporpaMMam CleUAINTETa, IPOrPaAMMaM MarucTpaTypbl».

5) YueOHbIM M1aHOM (OYHOM, OUHO-3a04HOM OpM 00yUeHUs) O HAIPABIIEHUIO TOATOTOBKH

27.03.04 YnopaBneHue B TEXHUYECKHX CHCTEMAX.
Pabouas mporpamma AMCHUITIMHBI BKIIIOUAET B C€Osl OLIEHOYHBIE MaTepHalIbl ISl MPOBEACHUS
TEKYIIET0 KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOYHOW aTTecTallvd Mo AucuuruiuHe ((hoHa
OIICHOYHBIX CPEJCTB JUIsl MPOBEACHUS TEKYIIET0 KOHTPOJS YCIeBAEMOCTH, MPOMEXKYTOUHOM
aTTeCTalllU 110 UTOTaM OCBOEHUS IUCLUIUIMHBI).

Agtop: AnekceeB I1.J]., nouenT, k.T.H., kabeapsl [IMull .7

(yxazatp ®UO, yueHyI0 CTEIeHb, YUCHOE 3BaHUE WU TOJDKHOCTB)

[Tporpamma onoOpena Ha 3acemnanuu kadenpsl [IMul (mpotokon Ne 7 ot 03.06.2026 1.).

CoraacoBano:
3aBenyromuit kadenpoit «[Ipukinannas MaremMaTuka //
1 uH(pOpPMATHKa», K.T.H. S fr{ /M.B. Jlynesa/

PykoBoauTeb 00pa3oBaTelIbHON IPOrpaMMBbI
JIOLIEHT, K.J.H. / /H.B. 3uHoBbEBA/
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1 llesin m 3a7a4n OCBOEHHSI THCHUILIMHBI

Ileaam ocBOCHUS AUCHMILIMHBI « MaTeMaTHUeCKUI aHATN3):

- HMMETh MPECTaBICHUE O MaTEeMaTHKE Kak 00 0cO00M criocoOe mo3HaHusI MUpa, OOIITHOCTH
€€ MOHATHUI U TIPEACTaBICHHUIA;

- Hay4HTh HCTIOJIB30BaTh METO/IbI KJIACCHYECKOTO MATEMATHYECKOTO aHAIN3a VIS PEeIICHUS
3aJ1a4 MaTeMaTH4YEeCKOT0 MOJICTTMPOBAHUS, PA3TUYHBIX 00BEKTOB U MPOIIECCOB;

- HAyYUTh PACIO3HAaBaThb B KOHKPETHBIX NPUKIATHBIX (TEXHUYECKHX, COIHAIBHBIX,
SKOHOMHUYECKUX U T.M.) 3ajaduaX MaTeMaTH4YeCKHe MOJEIH M3 COOTBETCTBYIOIIUX pPa3felioB Kypca U
MIPOBOJIUTH AHAJIU3 ATUX MOJIeJIEH HA OCHOBE U3YUYEHHBIX METOJIOB U IPUEMOB;

- OCBOCHHE CTYACHTaMU COBPEMEHHOW MATEMaTHYECKON KYyJIbTYpPhl U MAaTEMaTHYECKOTO
SI3bIKA, HEOOXOAMMBIX JUISI U3YYCHHUS CMEXKHBIX M MOCIEAYIONIMX IUCIUIUIMH Ha OCHOBE IMPHUHIIMIIA
MOCJIEIOBATEIILHOTO U HEMPEPHIBHOTO 00pa3oBaHusl. 3aqauM JMCUMILTHHBI

JocTmkenrne OCHOBHOM IEHM 00€CTIeUnBaeTCsl COOTBETCTBHUEM COJICPKAHUSI Pa3/IesioB M TEM
nporpamMmbl «MaTteMaTHUeCKUi aHaIu3» 3ajladaM MOATOTOBKH M YPOBHIO COBPEMEHHBIX TPeOOBaHUIA,
MIPEABSIBISIEMBIX K OaKagaBpy; CHCTEMHOCTBIO U TTOCJIEIOBATEILHOCTHIO H3JI0KEHHUS Pa3/IesiOB U TEM Ha
JEKIUAX U MPAKTUYECKUX 3aHATHIX; MOBBIIICHHEM 3()pPEKTUBHOCTU TPAAUIMOHHBIX U MPUMEHEHHEM
HOBBIX METOJOB U ()OpM aKTUBHOTO OOyUEHUS; KAYECTBEHHBIM TEKYIIUM U HTOTOBBIM KOHTPOJIEM.

2 MecTo qucuuminnsl B crpykrype OOII 6akanaBpuara

Huctumnnmna «MaremaTruueckuil aHaimu3» OTHOCUTCS K o0si3aTenbHoM yactu (b.1.1.5.2) ocHoBHOM
oOpa3oBaTenbHON MporpaMMbl OakamaBpuarta HampaBieHusi moarotoBku 27.03.04 VYmpasinenue B
TEXHUYECKUX CHCTEMAaX.

JucuunnuHa «MaTteMaTH4eckuil aHalu3» B3aUMOCBSI3aHA CO CIAEAYIOUIMMH AUCHUIIMHAMHU U
npaktukamu OOIT:
- METO/IbI aHANIN3a U CHHTE3a CHUCTEM,
- pusuka;
- TeOpeTUYecKas v MPUKJIaIHas MEXaHHUKa, - OCHOBBI IU(POBOH 00PaOOTKH CUTHAIOB.
Ilepeyens MIaHMPYyeMbIX Pe3yJIbTATOB 00yUeHHS M0 TUCHUILINHE (MOAYJII0), COOTHECEHHbIE €
IUVIAHMPYEMbIMH pe3yJIbTaTAMH 0CBOEHUsI 00pa30BaTeIbHOM NPOrpaMMbl

B pesynbpTare OocBOEHUS TUCHUIUIMHBI (MOIyJsl) y oOydaromuxcs (GOpPMUPYIOTCS CIETYIOIINe
KOMIIETCHIIMM UM JOJKHBI OBITh JIOCTUTHYTBHI CJIEAYIOIIME pe3yJbTaThl OOyYEeHHMs] Kak JTan
(hopMHUpPOBaHMS COOTBETCTBYIOIINX KOMITETCHIIUMA



B pe3yabTaTte ocBoeHMs

o0pa3oBaTeJILHOM NMPO-

rpamMMBbl 00y4arouuiics
JT0JI2KeH 00/1a1aTh

HNHIuKaTop K0CTHKEHUsI KOMIIeTeHINH

Hepeqeﬂb IVIAHUPYEMBIX pPE3yJIbTaATOB oﬁyqemm o JTMCIHMIIJINHE

OIIK-1. IIpumensTe
€CTECTBCHHOHAYYHblE U
OO0IENH)KEHEPHBIE
3HaHUA, METO/BI
MaTeMaTHYeCKOTO
aHaIM3a u
MOJICJIUPOBAHNUS B
npodecCuoHaNIBHON

JACATCIBbHOCTH

HOIIK-1.1. TlpumeHsier ecTecTBEHHOHAy4HbIE M OOIICHH)KEHEPHBIC

3HAHUSI [IPU PEIICHUH NTPOQECCHOHANBHBIX 3a1a4
HOIIK-1.2. Ilpumenser MeToAbl MaTeMaTH4YECKOIO
MOJICTTUPOBAHUS TIPH PEUICHUH MTPOPECCUOHANBHBIX 33124

aHaJj3a H

3HaTb: OCHOBHBIE IIOJIOKEHHSI MaTEMAaTHKHU ojd pelICHUA 3anad,
BO3HUKAIOIUX B X07€ MPO(hecCHOHATBHOM e TEIIEHOCTH.

YMeTb: UCHOIB30BaTh METOABI MaTEeMAaTHUYECKOIO aHaiau3a s
ONMUCaHUSI OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIONIMX B Mpollecce
W3TOTOBJICHUS TPOAYKIINH.

Baanersb: HaBbIKAMU IPUMEHEHUSI COBPEMEHHOI'0 MaTEMAaTUYECKOT O
WHCTPYMEHTApUS sl pelIeHUs MPO(EeCCHOHATBHBIX 3a/1a4; METOIaMH
MaTeMaTUYeCKOro aHaju3a M MOAETHPOBAHMS.




3 CTpyKTypa ¥ coepkaHue AU CHUIIMHBI
3.1 Buabl yueOHOI1 pa0doThl H TPYA0EMKOCTH

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISICT 4 3a4€THBIX eUHUIL, T.€. 144 vacoB (13 Hux 108
YacoOB — CAMOCTOSITENIbHAS paboTa CTYJIEHTOB OYHO-3a09HON (hopMBbI 1 90 0uHOM POpMBI OOyUEHHS).
Paznenbr quctumumabl «MaTeMaTHYeCKUN aHaIU3» OYHOM (hOpMBI 00YUEHUS N3YUIatOTCS:

BO 2 ceMecTpe: JeKuun — 18 yacoB, npakTuueckue 3auatus — 36 4acoB, popMa KOHTPOJIS — DK3aMEH;
Paznensr qucuumuimabl « MaTeMaTHUECKUi aHAIN3» OYHO-3a09HOM (hOpMBI 00yUCHHS N3yYarOTCS:
BO 2 ceMecTpe: JeKuu — 18 4acoB, mpakTHYECKue 3aHATHs — 18 yacoB, (hopmMa KOHTPOJISI — IK3aMEH.

CtpyKkTypa U coaepKaHue NUCIHUIUIMHBI « MaTeMaTuuecKuii aHalu3y» 10 CPoKaM M BHAAM padOTHI
oTpaxkeHsl B [Ipunoxxenun A.

3.2 Conep:kanue pa3aesioB TUCHMIIMHBI

TemaTuka JeKIuu

No
paszena

OcHOBHOE coziepKaHne

3agauy, NpUBOIAIIME K OHATHIO IPOU3BOAHOM. OnpeneneHue Npou3BOIHOM, €€ reoMeTpUIECKUN 1
MEXaHMYECKHH CMBICI. YpaBHEHHE KacaTelbHOW W HOpManu K rpaduky ¢yHkuun. OCHOBHBIE
npaBWia HaxOXKIeHHs NpousBoaHoW. [luddepeHuman QyHKIMH, €ro0 TEOMETPUUECKHH CMBICI.
WuBapuantHocts (Gopmbl  mepBoro aupdepenimana. JuddepeHiman ciaoxkHOW QYHKIHH.
[IpousBogusie u nuddepeHnnaNbl BHICIINX NOPSIAKOB. DyHKINY, 3a/laHHbIE APAMETPHUCCKH, UX
muddeperntupoBanune. Teopemsl Pomns, Jlarpamxka, Komm. IlpaBuno Jlomurans. Bospacranue u
yObIBaHue (QYHKLHMH, HEOOXOANMOE OCTaTOUHBIE yCIOBUA. DKcTpemMyM QyHKiuu. Heobxomumoe
yCIIOBUE, TOCTaTOuHbIE yCioBHs. Hanbombiiee 1 HanMeHblllee 3HaYCHUST QYHKIMHA HA 3aMKHYTOM
UHTEpBaJe.

OyHKIMH MHOTUX MEPEMEHHBIX KaK QYyHKIMK TOYKH. [ paduk QyHKIMH ABYX IEPEMECHHBIX.
IIpenern, HenpepsIBHOCTD U Aud depeHITUpyeMocTh. YacTHBIE IPONU3BOIHBIC U TU( (DepeHITHAT
(YHKIMY HECKOJBKHUX TMepeMeHHbIX. JluddepeHiupoBanne cI0KHOW U HEABHON (YHKITHH.
YacrtHbie Tpon3BoiHbIC U AuddepeHIraibl BRICIINX TOPSIIKOB

[TepBooOpa3Has GpyHKIMS U HeONpeAeIEHHBIA HHTErpai. OCHOBHBIC CBOHCTBA HEONPEACIEHHOTO
uHTerpajia. Tabauiia OCHOBHBIX HHTErpaioB. HemocpecTBEHHOE HHTETPUPOBAHHE.
MHTterpupoBaHue MO YacTsIM U C IOMOILBIO 3aMEHbI IEPEMEHHOM.

3agauy, NpUBOIAIIME K IOHATHIO ONPeAEIEHHOro nHTerpaia. OnpenesieHHbI HHTErpall Kak npenes
WHTETPaIbLHOM CYMMBI, TepeMa cyrecTBoBaHus (popmynpoBka). OCHOBHBIE CBOMCTBA
oTpeIeNIEHHOT0 UHTErpaa, TeopeMa o cpenHeM. [Ipon3BoHast OT onpeeeHHOro HHTerpaia mno
BepxHeMy npeaeny. @opmyna Hetotona - Jlelionuna. CBs3b MEXAy ONpeAeIEHHBIM U
HeonpeaeaEHHBIM HHTerpaiaMu. VIHTerpupoBaHue 1o 4acTsM U 3aMEeHa IIEPEeMEHHOH B
ONpeenEHHOM HHTErpale.

HecobGcTBeHHBIC HHTETPAIBI ¢ OECKOHEUHBIMU TIPEIICITAMH.

Brruncnenne mnomanei miockux Guryp. Berauciaenne o6béMa Tena 1o miomansM napauienbHbIX
ceueHHi: 00bEM Tenna BpalleHusl.

[onstne nuddepennuansHOro ypaBHeHus, peuenne nuddepeHunansHoro ypasuenus. [lonstue
obwero pemenus. JuddepenunansHoe ypaBHeHHE TIEPBOTO TOPAIKA C Pa3IEIISIOIIIMUCS
NepeMEHHBIMU, OJTHOPOAHbIC Au(depeHnanbHbie ypaBHeHus. JInHelinbie ntuddepeHnnanbHbe
ypaBHeHus, ypaBHeHus1 bepaymmu. uddepenimansusie ypaBHEHHS B TONHBIX auddepernnarax

Jluneitabie qudepennranbHbIe ypaBHEHUS BTOporo nopsaka. Onpexaenurens BpoHckoro.
OyHnamMeHTabHas CUCTeMa PeIleHnH OAHOPOIHOTO T depeHInaIbHOrO ypaBHeHus. Teopema o
CTPYKType OOLIETO PEHICHUs OHOPOIHOTO JTHHEHHOTO TU(PepeHINATEHOTO YPaBHEHHUSI.




Huddepennmansapie ypaBHEHUS] BTOPOTO HOPSIKA, JOMYCKAIOIINE IOHMKEHNE TTOPsIKA.

Yucnosblie psigapl. OCHOBHBIC OHATHS. HeoOXo UMbl TIpU3HAK CXOAUMOCTH psiioB. [Ipu3Haku
cpaBHeHUS. [IpU3HAKK CXOMUMOCTH PSAIOB C MTOJIOKUTEIBHBIMU WieHamu: JlamamOepa, Kommu:
panvKaTbHBIA M HHTETPAbHBIA. 3HAKOUYepeAyIOIHecs pabl, Tpu3Hak JleiiOHuma. AGConoTHAS U
YCJIOBHAsI CXOJUMOCTh 3HaKoUYepeaytommuxcs psaaoB. OyHKuroHanbHbIE psiibl. CTENEHHBIE PSAbL.
OCHOBHBIC CBOMCTBA CTENCHHBIX PIOB. Paguyc cxoauMocTu, 00J1acTh CXOIMMOCTH CTETICHHBIX
psanoB. Paasl Telinopa u Maknopena. Pasnoxxenue aseMeHTapHbIX (QYHKIUI B CTENICHHBIC PAIBI.
[IpubnrkeHHbIe BEIYUCIEHUS 3HAaYeHUI (QYHKINH ¥ HHTETPAJIOB C MTOMOIIBIO CTENIEHHBIX PSI/IOB.

3.3 TemaTnka npakTu4ecKuX 3aHATHI

No
paszena

IInaH 3aHATHS, OCHOBHOE COJEPKAaHUE

Beuucnenne npousBoaHOW TO ompeneneHuio. JuddepeHunpoBaHre NPOCTEHIINX (QYHKIHH.
I'eomerpuueckne W (u3MUecCKue NPUIOKEHHUs NpousBoaHoW. uddepeHuupoBanue CIoOKHBIX
¢yukuwmii. Jlorapudpmuueckoe quddepeniuposanue. Juddepeniupopanue

(dyHKIMIA, 33JaHHBIX TapaMeTpudecku. [IponsBoanbie u AudepeHIaibl BEICITUX MOPSIKOB.
[paswiio Jlonurans. MccnenoBanue QyHKIUN Ha SKCTPEMYM.

Beranciienne yacTHbIX npon3BoaHbIX. [uddepennnpoBanne HesIBHBIX (QyHKIUH.
HduddepenumpoBanue cinoxxnor 1 HesiBHON pyHKmuU. [loBTopHOE AnddepeHpoBanme

Meroa 3aMeHBbI IEPEMEHHON X MHTEIPUPOBAHMS 110 YacTsIM. IHTerpupoBaHue paliMOHaIbHBIX
npobeii. UaTerprpoBanre HppallnoOHATBHBIX BEIpAKCHHUH. VIHTErprpoBaHue TPUTOHOMETPHIECKUX
BBIPAKECHU.

CriocoObl TOYHOTO BBIYUCIICHHUS OIIPEICIICHHOTO UHTErpasia. Beraucienne mionaei miockux
¢buryp. Beruucnenue 1iaMHbI AyTd KpUBOM M 0OBEMOB TeJ BpallleHUs. Boruncienne HecoOCTBEHHBIX
uHTerpanos. OnpeneneHHble 1 HeCOOCTBEHHBIE HHTErpajbl. OnpeaenEHHbI HHTErpal B HOIAPHOR
CUCTEME KOOpAMHAT

Pemenue nuddepeHnmanbHpIX ypaBHEHUH 1 opaaKa ¢ pa3aensomuMIcs IEPEMEHHBIMHI U
OHOpOIHBIX. Pemenne muHEeHHBIX ypaBHeHH. Pemenne ypasaenuit bepuymmm. lud. ypaBHeHus
MIEPBOTO MOpPsAKA

Juddepenmanbaple ypaBHEHuUS, JOMYCKAIOIIKE TIOHMXKEHUS nopsaaka. KoMiiekcHele ynca.
AnreOpanyeckast popmMa 3aIMcH KOMIUIEKCHBIX Yrcell. TpuroHoMeTpruecKas U moka3aTeabHas
(hopMbI KOMIIEKCHBIX uncen. [eiicTBust Hax HuMU. Jlunelinble quddepeHnnanbable ypaBHEHUS
BTOPOTO MopsAKka. MeTo1 BapHallii MPOU3BOJIBHBIX TOCTOSHHBIX.

Jluneitnbie nuddepeHnnanbHble ypaBHEHUS BTOPOTo MOPSIIKA C TOCTOSHHBIMH KO3 pHueHTaMH.
XapakTtepuctuieckoe ypaBHeHue. Ob1iee pelieHue JMHEHHOTO 0IHOPOAHOTO JudQepeHInaTEHOTO
YpaBHEHUSI C OCTOSIHHBIME Koadduimentamu. Heonnopoansie ypaBaeHus. OTBICKaHUE YaCTHOTO
pelleHns HeOHOPOHOTO JTMHEHHOTO YpaBHEHHUSI METOJIOM HEOTpeIeIeHHBIX K0 (UIIHEHTOB.

CamocrosiTeibHas padoTa

Kom.
vac

TCMBI, pa3aeiibl, BBIHECEHHBIC HA CaMOCTOATEIIbHYIO TOATOTOBKY

54/ 96 | CamocToATEILHOE H3YUEHUE OTAENBHBIX TEM Kypca:

A o

Huddepennman ¢ynxuuu. [Ipoussonusie u auddhepeHnnansl BHICIINX MOPSIKOB.

Teopems! Poms, Jlarpanka, Kommu. [Ipasuno Jlonurans.

HauOonbiuee n HanmeHblIee 3HaueHU (QYHKLIUU HA 3aMKHYTOM MHTEpBaJIe.

Beimykiocts ¥ BOrHyTOCTh rpaduka QyHKIHH, TOUYKH Ieperuoa.

AcuMnToTsl rpaduka GYHKUUH - BEPTUKAJIbHAS, TOPU30HTAIbHAS U HAKJIOHHAS

CkassipHOe 1oJie, TMHUU U IOBEPXHOCTH YpOBHS. [Ipon3BogHbIE 110 HANPaBICHHUIO U TPAIUEHT

CKaJIIPHOTO TOJIsl. YpaBHEHUE KacaTebHOM MIIOCKOCTH K MOBEPXHOCTH. DKCTPEMYM (PYHKIHH
HECKOJIbKHX TepeMeHHbIX. HeoOX0InMBbIe yCIOBHS SKCTpEMyMa.
7.

WnTerpupoBanne palMoHaIbHBIX Ipo0Oei.
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8. Brruncnenne qIMHBL AyTH KPUBOH U 00BEMOB Tell BPAIIICHHSL.

9. HecobGcTBeHHbBIE HHTErpaITbl ¢ OECKOHEYHBIMU MPEIEIIaMH.
10. Kpartnsle unrerpaisl.
11. Kommekcupie uncna. Apudmernaeckue IeHCTBAS HAl HUMH. AnreOpandeckas 1

TpUTOHOMETpUYecKas (hopMa 3armucy KOMIUIEKCHBIX uncen. Popmyna Ditnepa. [lokazarensHas popma
3aIUCH KOMIUIEKCHOTO YHUCIA.

12. Huddepentnanpabie ypaBHEHHSI, TOTYCKAIOIIHE TIOHMKEHHS TOPSIKA

13. MerTon BapuaIiu Mporu3BOJIBHBIX TTOCTOSIHHBIX. Penrenne MuHeHbIX audQepeHImanbHbIX
ypaBHEHU 2 TOpsiKa ¢ TOCTOSIHHBIMY KO3 QUITUCHTaMHU.

14. Pemenwne cuctem nmuHEHHBIX MrddepeHnnanbHBIX ypaBHEHHUH TEPBOTO TIOPSAKA.

4 YueOHO-MeTOAM4YecKOoe M HHPOPMALMOHHOE o0ecTiedeHne JUCHMIITTHHbI

4.1 OcHoBHas JIuTEpPaTypa

1. | Kpacc M.C., YynpsiHoB B.Il. OcHOBbI MareMaTUKd U €€ NPUIOKEHUS B IKOHOMHYECKOM
obpazoBanuu: Y4uebHoe mocobue. — M.: [lemno, 2008. — 720c.

2. | dynnukosa T.B., Anekcees I1.JI.Boiciiast Mmarematuka. Paznen: AHaauTuueckas reoMeTpus
(meTonuueckoe mocodue Ne 952) - Dnexrpoctans: I[N MUCuC, 2008.- 68 c.

3. | Axnekcees I1.JI., IlonoBa M.A. Briciiasg maremaTnka. Pa3znensr: KoMmiiekcHble uncia.
Huddepennnansupie ypasuenus. Psagpl. - DI MUCuC, TY, 2005. - 119 c.

4. | dynuukosa T.B., Anekcees I1.JI. Teopus BeposiTHOCcTeH. YueOHO-METOANUECKOE TTocoOue,
gactu 1, 2. - OII1 MUCuC, 2012. - 152 c.

5. | I'mypman B.E. PykoBOACTBO K pELICHHUIO 3a1a4 I10 TCOPUU BEPOSATHOCTEN U MATEMATUYECKOM
cTatucTuke: Y4uebHoe mocobue ais By30B. — Beicmas mk., 2004. - 400 c.

4.2 JlonosiHUTEILHAS JIUTEPATYPA

1. | Hanko ILE., ITonoB A.T"., KoxxeBHukoBa T.5.Beiciias MaremaTrka B yIpaXHEHUSIX U
3amagax. Tom 1,2.- C.—I1.: Onukc, 2005.- 304 c.; 416¢c.

2. | lIunaues, B.C. 3amaunuk no BeIcIIel MaTeMaTuke: YueO. mocooue ais By3oB / [llunaver
B.C. — M.: Beicmi. mk., 1998.- 304 c.

3. | I'omenray3 b.P. Beicias maremaruka. MlaTerpansHoe ucuncienrne GyHKIUN OTHOM
nepeMeHHoil. Yue6Hoe nocobue. - Dnexrpoctans, 1IN MUCuC, 2011. - 130 c.

4. | T'onenray3 b. E. Bricmas matemartuka, Paznen: Teopust GyHKIMIT KOMIIIEKCHOTO
MIEPEMEHHOT0 U onepauroHHoe ucuncienue, Kypce neknuit. - 911K MUCuC, 1997. — 135c.

5. | Tonenray3s b. E. Beicias matemaruka, Paznen: Teopus QyHKIMI KOMIIIIEKCHOTO
MePEMEHHOTO U ONepallMOHHOE HcunciieHrne, Ydueobnoe mocoodue. - O[T MUCuC, 1997. —
164c.

6. | IluckynoB H.C. JluddepennuanpbHoe U HHTErPAIbHOE UCYUCIICHHS B 2-X TOMaXx. - M.:
Wurerpan-npecc, 2005.- 432 c.

4.3 JiIeKTpOHHBIE 00pa30BaTeIbHbIE Pecypchl

YueOHO-MeToqueCKHe MaTepralibl B 3JIEKTPOHHOM BHJIE, TIPEJICTABIICHBI Ha caiiTe DIIeKTpOHHAs
oubnmnoreka HTB MockoBckoro mnonuTexHHUUeckoro yHuBepcurera http://lib.mospolitech.ru;
http://elibmgup.ru

OBC «YHuBepcurerckass KHWra owniain»  http:/  biblioclub.ru/; 39BC  «  Jlaub»

www.e.lanbook.com;

HanmonaneHas snekrponnas oubmuoreka https://rusneb.ru/;

DIeKTpOHHO-ONOIMOTEYHAsI cUcTeMa 1 oOpasoBatenbHas matdopma «FOpaiit» https://urait.ru/
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4.4 JIu1ieH3UOHHOE U CBOOOIHO PaCIIPOCTPaHsieMoOe MPOrpaMMHoe odecriedeHue

Omneparmmonnas cucreMa Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducusie mpunoxenus, Microsoft Office 2013 (unu Hmke) — Microsoft Open License. Jlumensust No
61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AHTUBUpPYCHOE
ITO Avast (GecrimaTHast Bepcusi)
4.5 CoBpemeHnHble nMpoeccuoHaIbHbIE 0a3bl JaHHBIX U HH(pOPMANIMOHHBIE

CIIpaBOYHBIC CUCTEMBI

[Tone3nble yueOHO-MeTOAMUECKHE U MTHPOPMAIMOHHBIE MaTepHalIbl IPEACTABIEHBI HA caiTax:

http://mugalim.ru

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

http://edu.ru/subjects/mathematics.html - poccuiickoe obpasoBanue, dhenepanbHblii TopTa

AW |[—

http://exponenta.ru/educat/links/l_catalog.asp - oGpa3oBarenbHbIii MATEMATHYECKHIA TIOPTAIT

http://dmvn.mexmat.net/calculus.php -Pecypc paccunran na ctyaenroB MexMata MI'Y u He
TOJbKO. CaliT — MCTOYHUK MHOTOYHMCIICHHBIX PECYpPCOB, TAKMX KaK KOHCIIEKTHI PA3IMYHBIX
JICKITMiA, ¥ BOOOIIIE BCETO TOTO, YTO MOXKET IIOMOYb CTYJICHTY B €T0 HEeJIETKOH JKMU3HHU.

www.moeobrazovanie.ru - arepHeT-ipoekt MoeObrazovanie.ru. UudopmaninoHHslit pecype
JUIsE a0UTYPUECHTOB, UX POIUTENEH, a TakxKe 7S CTYACHTOB. [lopTat coepkut BCio
MHTEPECYIONIYI0 MHPOPMAIIMIO KaK IO 00pa30BaTeIbHBIM YUPEKISHUSIM MPO(ECCHOHATTEHOTO
00pa3oBaHMs CTPaHbI, TAK U 110 TEMATUKE 0OPa30BaHMSI B IIEJIOM

www.mathhelpplanet.com — HekoMMepueckuii MaTeMaTn4eckuit GopyM, Ha KOTOPOM MOXKHO
MOJTYYUTh KOHCYJIBTAIMIO U PEATbHYIO TIOMOIIb B PEIICHUH M0 MPAKTUIECKH JTF0O0MY BOIIPOCY,
CBSI3aHHOMY C MaTeMaTHKON ¥ MHOTOYHMCIICHHBIMH €€ TIPHIIOKECHHSIMH.

www.lineyka.inf.ua - 3gecs coOpaHO MHOTO MOJI€3HOI HH(OPMAIMK KaK IS IIKOJIbHUKOB,
CTYJICHTOB, TaK M JIJIsl yYUTENICH, ITpeno/aBareieii

http://ipim.ru - UHTEepHET-IOPTANI HHTEIIEKTYalbHOM MOJIOICKHU, KOTOPBIH (B pasaerne
"Meponpustus'") cCoaepKHUT OOIMIMPHYIO U MTOCTOSTHHO OOHOBJISIEMYI0 HH(OPMAIHIO 110 HAyYHBIM
MeponpusTHIM (KoH(pepeHnusm, ceMuHapam, hopymam u 1p.). Kpome Toro, B pa3zaene noprana
"I'panThl" npuBeneHa nHGOpMaLMs O pa3INYHbIX IPAHTAX U KOHKYpPCaX.

10.

www.teorver.ru - Iloprail, HOCBAIEHHBIN TAKUM Pa3feiaM MaTEMaTUKH, KAK TEOpUs
BEPOSITHOCTEH, MaTeMaTHYECKasi CTATUCTUKA, TEOPUSI MACCOBOT'O OOCITY>KUBAHMUS,
MaTeMaTHuecKas Teopus TeyeTpauka 1 IpyriuM NPUIOKEHHUSIM TEOPUH BEPOSITHOCTEM.

11.

http://www.eurekanet.ru - IHHOBanimoHHass 0Opa3oBaTesbHas CeTh DBPHUKA.

12.

http://www.mathtree.ru - J[peBOBHIHBII KaTaJor MaTEMaTUYECKUX PECYPCOB COACPHKUT
nHpopmanuio o kadeapax, nepcoHax, MyoTHKaIusIx, OMOINOTeKaX, JKypHAJIaX U T.II.

13.

http://www.ucheba.com - O06pa3oBarenbpHBIN TOPTAJl, ODUCHTHPOBAH B MEPBYIO OYEpe/Ih HA TEX,
KTO TTPO(ECCHOHAIIBHO CBsA3aH cO cpepoit 00pa3oBaHms, XOTS TOJIE3HYIO 7151 ce0s1 MHMOPMAITHIO
3[1ECh CMOTYT HAWTH M POJUTEIH YUAIIUXCS, U CAMHU YJaIHecs.

14.

http://www.mathnet.ru/ - OGIIepOCCHIICKII MaTEMaTUIECKHI TOPTa, MPEIOCTABISFOIIAN
POCCHICKHM U 3apyOeKHBIM MaTeMaTHKaM Pa3IMYHbIC BO3MOXXHOCTH B TIOUCKE HH()OPMAIIHU O
MaTeMaTH4IeCcKOH KU3HH B Poccun.

15.

http://www.artspb.com/indexkalman.html - Kpurepuu Kanmana - o1Ha U3 COCTaBISIOMINX
nomyJsipaoit 6ubarorexu Control B Matiiab

16.

http://onru.ru/ - Karamnor caiitoB. Yue0a.

17.

http://www.uchim.utmn.ru/ - 9To IpoeKT, MOCBAUIEHHBIN BOIPOCAM U MPOLECCY 00yUEeHUS
(oOpa3oBaHus) ¥ BCEMY, YTO C HUMU CBSI3aHO.

5 MartepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUTIIMHBI

HanMeHOBaHHe CIIENHAJLHBIX MOMEIIEHUH U OCHAIIIEHHOCTDH CHEHAJBHLIX NOMeIeHu ’
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NMOMeIleHNH 1JIsl CAMOCTOSITeIbHOI padoThI NMOMeIeHNH JIs1 CAMOCTOSITeIbHOI padoThI

YueOHast aymutopus JekmuoHHoro Tmma Ne 508, | Kommrekt MeOenm, MEPEHOCHOU
yueOHoabopaTtopHblii  kopryc, 144000, MockoBckas | MyJIbTUMEIMAHBIA  KOMIUIEKC — (MPOEKIMOHHBIN
obmacTs, T. 9KpaH, MPOEKTOP, HOYTOYK)

OnexTpocTans, yi. Ilepsomaiickas, a.7

VYuebHas aynuropusi Uil 3aHATHH ceMuHapckoro tuma Ne | Komrmuiekr Mmebeny, MEPEHOCHOM
505, yueOHo-1abopaTopHsiii kopmyc, 144000, MockoBckas | MyJIbTHMEIUIHBIA  KOMIUICKC  (TMPOSKIIMOHHBII
o0macTb, T. Dnekrpocrtans, yiu. [leppomaiickas, 1.7 9KpaH, MPOEKTOP, HOYTOYK)

6 MeToanueckne peKoOMeH AU
6.1 MeToanueckue peKOMeHIANUM AJsi O00y4alOIIUXCsi MO OCBOEHUIO
JUCIHUILINHBI

MeToauuecKkue YKa3aHud 1o pa60Te HAaJ KOHCIIEKTOM JIEKIIMH BO BpEMSA U IMOCJIE€ TIPOBCACHUA
JICKIIUA

B xone neKUMOHHBIX 3aHATUHA OOYYaIOUIMMCS PEKOMEHAYETCSl BBINOJHATH CIEAYIOLUe
NEeHCTBUS: BECTH KOHCIEKTUPOBAaHHME Y4YeOHOro marepuana; oOpaliarh BHHMaHUE HAa KaTErOpHH,
(bOpMyIIHPOBKH, PACKPBIBAIOIINE COJIEPKaHNE TEX WM UHBIX SBJICHUI U MPOLIECCOB, HAYYHBIE BHIBOIbI
U IIPAKTUYECKUE PEKOMEHAALINH 110 MX TPUMEHEHUIO; 3a/1aBaTh IPENOAABATENI0 YTOUHSIOUIME BOPOCHI
C LIEJIBIO YSICHEHMSI TEOPETUYECKHUX IIOJIOKEHUH, pa3peIIeHNs CIIOPHBIX CUTYalUi.

XKenatenbHO OCTaBUTHh B paboYMX KOHCIIEKTaxX MOJs, HA KOTOPBIX BO BHEAYAMTOPHOE BpeMs
MO’KHO CJI€JIaTh [IOMETKH U3 pEKOMEHI0BAaHHOM JIUTEPATYPhl, JOMOIHSIIOIINE MaTepUal IPOCITyLIaHHON
JIEKIIMH, a TAKXKe MMOTYSPKUBAIOIINE 0COOYIO BaXKHOCTh T€X MJIM MHBIX TEOPETHUECKUX MOJI0KESHUH.

MeTtoauyeckue yKazaHusi K NPAaKTHYECKHUM 3aHATHAM

[Ipu moaroToBKE K MPAKTHUUECKUM 3aHATHSAM, OOYJArOIIMMCSI HEOOXOIMMO H3yYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBHCS C JOMOJHUTEIbHOW JHUTEpPaTypod, HOBBIMU MyOIHUKAIUsIMH B
NEePUOANYECKUX U3AaHUAX: )KypHanaX. [Ipu 3ToM ydecTs pekoMeHaluu mpenogaBaTesis U TpeOoBaHus
y4ueOHOI mporpaMMebl. B X0/1e MOATOTOBKY K MPAKTUYECKUM 3aHITUSIM HEOOXOUMO OCBOUTH OCHOBHBIE
MOHSTHUS U METOIMKHU pacueTa MoKa3aTeseil, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

B TeuyeHme mpakTUYECKOTO 3aHATHUS CTYIEHTY HEOOXOIMMO BBIMIONHUTH 3aJaHMs], BBIIAHHbBIE
MperoaaBaTesieM, YTO 3aUUTHIBACTCS KaK TeKyIas padoTa CTyIeHTa.

MeToau4yeckne yKa3aHHus M0 BbINOJHEHUI0 KOHTPOJIbHOH PadoThl

Jnst 3akperieHusi TMPaKTUYECKUX HaBBIKOB CTYJEHTAM MOTYT OBITh BBIJAHBI THUIIOBBIC
WHIUBUIyaIbHBIC 33aJIaHUsI, KOTOPHIC JOJKHBI OBITh C/IaHBI B YCTAHOBJICHHBIHN MpENoaaBaTeIeM CPOK.
BrimonnHeHHBIC 3a71aHUST OIIEHUBAIOTCS Ha OICHKY. L{eh BBIMOTHEHUST HHINBHIYATbHOW KOHTPOJIBHOM
paboTHI: TPOBEPKAa YMEHHH M HAaBBIKOB CaMOCTOSITEIIBHOTO PEIICHUSI KOHKPETHBIX 3a7a4 10 JaHHOMY
pasfeny AMCUMIUIMHBIL, TPOBEpPKa JOTHYECKOrOo OOOCHOBAaHMS pEUICHHs, YMEHUN MpHUMEHEHHE
TEOPETHUUECKUX 3HAHUM K PEIICHUIO 3a/1ay.

MeToaunyeckne peKOMeHIAMH JJIsl CAMOCTOAATEIbHOI PadoThI

CamocrosTenbHas paboTa sIBISIETCS OJHUM W3 BUAOB y4eOHBIX 3aHATHH. CamocTosTenbHas
paboTa HampaBJIeHa Ha CAaMOCTOATEIBHOE H3yUSHHE OT/IEITBHOM TeMbl Y4eOHOW TUCIIUTUTHHBI U SIBJISIETCS
00s13aTeIbHON 1711 KaXKJ0ro 00yJarouierocs, ee 00beM onpeensercs y4eOHbIM IUIaHOM. AyIuTOpHas
caMoCTOsATeNbHAs padoTa M0 AUCIUIUIMHE BHIIOTHACTCS HA y4eOHBIX 3aHATHAX MO/ HENOCPEACTBEHHBIM
PYKOBOJICTBOM TMpernojaBaTeNsi M IO €ro 3aJaHuio. BHeayauTopHas camocTosiTenbHas paborta
BBINOJIHSACTCSI CTYJEHTOM IO 3aJlaHHI0 IperojaBaTelis, HO 0e3 ero HEemoCPeJCTBEHHOIO Y4acCTHs.
3amaun caMOCTOSITENNbHON pabOThI CTYACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHON pabOThI;
- OCBOCHHE COJCPKAHUS AUCITUTTUHBI;
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- yrayOsieHue coiep KaHus U OCO3HAHUE OCHOBHBIX MOHATUIN THUCHUIUIMHBI;

- WCTOJIb30BaHUE MaTepuaia, COOPaHHOTO W TMOJYYEHHOTO B XOJI€ CaMOCTOSTENIbHBIX 3aHATHU IS
3¢ (heKTUBHON NOATOTOBKHU K 3a4€Ty/3K3aMEHY.

Bunbl BHEayIUTOPHON CaMOCTOSITENILHON pabOTHI:

- CaMOCTOSITEIbHOE U3yUEHUE OTACNbHBIX TEM UCIUIUINHBI;

- IOJTrOTOBKA K JIEKIIMOHHBIM 3aHATUSAM;

- MOJArOTOBKA K CEMMHAPaM U MPAKTHYECKUM 3aHATUSAM;

- oopMIIEHHE OTYETOB IO BBINOJIHEHHBIM JIAOOPATOPHBIM paboTaM M MOATOTOBKA K WX 3aIlIWUTE; -
BBINOJIHEHHE PACYETHO-TpadUIeCcKOil paboThI.

J111s1 BBITTOJTHEHUS CAMOCTOSATENIEHONW PabOThl HEOOXOAUMO MPOITH CIIEIYIOLINE ITAIIBI:

- OIpeJieNIeHue 1IN CaMOCTOATEIbHOU padoThI;

- KOHKpEeTHU3alys M03HaBaTeIbHOM 3a/1auH;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITEIILHOM paboTe;

- BBIOOp a/IeKBaTHOIO Crioco0a JIEHCTBUSA, BEAYILETo K pPEIIeHHUIO 3a/1a4H;

- IUTAaHUPOBAHHUE PAOOTHI (CAMOCTOSITENILHOW WIIM C TOMOIIBIO TIPENoJaBareis) Haja 3aJaHueM; -
OCYLIECTBJIEHUE B  IPOLECCE  BBINOJHEHHS  CaMOCTOSITENIbHOM  pabOThl  CAMOKOHTPOJIS
(MPOMEKYTOYHOT'O M KOHEUHOT'0) PEe3yJIbTaTOB paObOThl U KOPPEKTUPOBKA BBIITOJIHEHUSI Pa0OTHI;

- pednekcus;

- mpe3eHTarus paboThI.

6.2 Meroguueckue peKOMEHIAUM JJIA NPENnoaBaresis 0 OPraHu3alu 00y4eHust

B3aumopeiictBue mpernogaBatenss CcoO CTyJA€HTaMH MOXKHO pa3lieUTh Ha HECKOJIbKO
COCTaBJISIOUINX — JIEKIIMOHHBbIC, MpPAaKTHUECKHEe U J1a0OpaTOpHBIE 3aHATHS M KOHCYJIbTHPOBAHHUE.
[IpenogaBaTens NOKEH MOCIEOBATENFHO BEIUUTATh CTYICHTAM PsiJl JIEKIUH, B X0A€ KOTOPBIX CIEAYET
COCPEOTOYUTh BHUMAHHE Ha KIIFOUEBBIX MOMEHTAaX KOHKPETHOI'O TEOPETUYECKOr0 MaTepuaa, a Takke
OpraHnu3oBaTh MMPOBCACHUC MTPAKTUYCCKUX 3aHSTUU TaKUM 06pa30M, I-ITOGBI AKTUBU3HUPOBATH MBIIIIJICHUC
CTYACHTOB, CTUMYJIHUPOBATHL CaAMOCTOATCIIBHOC H3BJICUCHUC HWMU H€O6XOﬂI/IMOI>'I HH(i)OpMaI_[I/II/I u3
Pa3IMYHbBIX MCTOYHUKOB, CpaBHI/ITeHBHI)If/i aHaJIu3 METOA0B pCHIGHI/Iﬁ, COIIOCTABJICHHUE IOJTYYCHHBIX
pe3yapTaToB, (GOPMYIHPOBKY W apryMEHTAllUI0 COOCTBEHHBIX B3IVISIZIOB HAa MHOTHE CIIOPHBIC
npo6uiemsl. [lepen Hauamom npenogaBaHus MpernoiaBaTeao He0OX0AUMO:

- U3YYHTbH pabouyro MporpaMMy, LeJIH U 3a/1a4u TUCIUIUINHBI,

- YETKO IMPEICTaBIAThH ce0e, KaKue 3HaHUs, YMEHHUS U HaBBIKH JTOJKEH MPUOOPECTU CTYICHT; -

MO3HAKOMHUTCS C BUJaMH Y4eOHOI pabOThI; - U3yUUTh COJEP>KaHUE PA3/Ie]IOB TUCIUILIUHEL.

B XO0A€ JICKIMOHHOI'O 3aHATUA MNPCHoAaBaTC]ib JOJDKCH Ha3BaTbhb TEMY, y‘I€6HI)I€ BOITPOCHI,
O3HAaKOMMHTD CTYJICHTOB C IIEPEUHEM OCHOBHOM U JOMOJIHUTEIBHOMN JIUTEPATYPBI IO TEME 3aHSATHSL.

Bo BcTynuTenbHOW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO M POJb M3ydyaeMOW TEeMbl B y4eOHOM
IUCIUILTUHE, PACKPBITH €€ MpakTUuYecKoe 3HaueHue. Eciu untaeTcs He mepBas JIEKIHs, TO HEOOXOUMO
yBsI3aTh €€ TeMy C TIpeablaylied, He Hapyllas JIOTUKH H3JI0KEeHUs ydeOHoro matepuana. Jlekiuio
ClIelyeT HauWHaTh, TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMy U KPYT TeX BOIPOCOB, KOTOphIE B €&
Xoze OyIyT pacCMOTpPEHBI.

B ocHOBHOW 4YacTW JIEKIMH CIEIyeT pacKpbiBaTh COAEp)KaHHE YYEOHBIX BOIIPOCOB,
AKICHTUPOBATh BHUMAHUC CTYACHTOB HAa OCHOBHBIX KaTCTOPUAX, ABJICHUAX U ITPOLCCCaX, 0COOEHHOCTIX
HX IIPOTCKAHUS. PaCKpBIBaTB CYIIHOCTD U COACPIKAHUEC PA3TIMYHBIX TOUCK 3PpCHHA U HAYYHBIX IMOJAXO0A0B
K OOBSICHEHHUIO TE€X WM WHBIX SBJICHHM H mporieccoB. Creayer apryMeHTHPOBAHO OOOCHOBATh
COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TeOpeTHUYecKUM Bompocam. [IpuBoauTs npumMepsl. 3a1aBaTh 1O
XOJly M3JI0KEHHUS JICKIIMOHHOTO MaTepuaia pUTOPUYECKHE BOIPOCH M CAMOMY JIaBaTh Ha HUX OTBET.
3T0 CIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIBHOMN I€ATeIbHOCTH CTYJCHTOB, TIOBBIIIICHUIO UX BHUMAaHH
U UMHTepeca K MaTepuany JeKIWH, ee cojiepxaHuio. lIpernonaBarens JODKEH PYKOBOAUTH paboTon
CTYACHTOB II0 KOHCIICKTHUPOBAHUIO JICKOMOHHOTO MaTcpuaia, INITOAYCPKHUBATH HCO6XOI[I/IMOCTL
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OTPaXCHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOKEHHH M3y4aeMoOil TEeMbI, 0CO00 BBLICTSS KaTerOpUHBIN
anmapar.

B 3axnrounrtenbHON YacTu JIEKIMM HE0OXoauMo chopMyiIHpoBaTh OOIIME BBIBOJBI IO TEME,
PaCKpBIBAIOIIUE COAEPIKAHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKIUU. OOBSIBUTH IUIAH OYEPEIHOTO
IIPAKTUYECKOI0 WM JIAOOPATOPHOTO 3aHATHS, 1aTh KPATKUE PEKOMEHJAlUY 0 MTOJIrOTOBKE CTYJICHTOB
K MPaKTHYECKOMY 3aHATHIO WM JabopaTopHoil pabote. OnpenesnTh MECTO U BpeMsl KOHCYJIbTALlUU
CTYICHTaM, I0XKEJaBIIUM BBICTYNIUTh HAa 3aHATHM C JOKJIaJaMM M pedepaTaMH IO aKTyaJbHBIM
BOIIPOCaM 00CYKIaeMOMH TEMBI.

Ienb mpakTUUecKUX U Ja0OPATOPHBIX 3aHATUN - 00ECTIEYUTh KOHTPOJIb YCBOCHHS Y4eOHOTrO
MaTepHuaia CTyJeHTaMH, paclIMpPeHNe U yriyOleHue 3HaHUH, MOIyYeHHBIX UMH Ha JIGKIUAX U B X0JIe
camMocTosITeNNbHOH paboThl. IloBbimeHne S((HEKTUBHOCTH TPAKTHUECKUX 3aHATHH JTOCTUTAETCS
MOCPEACTBOM CO3JaHMsI TBOPYECKONW OOCTAHOBKH, pacIoJiararolled CTYJEHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVIAZ0B U CYXIEHUH 10 00CYyk1aeMbIM BOIIPOCAM, JKEJIAHUIO Y CTYJEHTOB OpaboTaTh
y IOCKH IIPH PEIIECHUY 3a1ad.

[Tocne KaxxAoOro JIEKIMOHHOTO, Ja0OpaTOPHOTO M IMPAKTHUYECKOTO 3aHATUS  ClIeNaTh
COOTBETCTBYIOILYIO 3allMCh B JKypHajaX ydyeTa IOCEIIAEMOCTH 3aHSITHH CTyJIEHTaMH, BBIICHUTH Yy
CTapoCT Y4eOHBIX TPYIN NMPUYMHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHAX. [IpOBOAMTH IpymmoBbie U
MHAVBUAYaJIbHbIE KOHCYJIBTALIMM CTYJIEHTOB IO BOIPOCaM, BO3HMKAIOUIMM Y CTYJIEHTOB B XOJ€ UX
MOJATOTOBKU K TEKYILIEH M MPOMEXKYTOUYHOM aTTeCTallMM MO y4eOHOW TUCIUILIMHE, PEKOMEHO0BATh B
MOMOIIb Y4eOHbIE U JpyTrUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH WM 3a4eT [0 JUCIUIUIMHE MPOBOJIUTCS B (OpME YCTHOIO OTBETA C IOCIEAYIOLIEH
MH/IMBUYaJIbHOM Oeceslof CO CTyIeHTOM Ha OCHOBE KOHTPOJBbHBIX BONPOCOB. OIEHKA BBICTABIAETCA
npernojaBaTeneM U o0bsBIsAeTCs nocie orBera. [IpemnonaBarens, NPUHUMAOLIMNA 3a4eT WIN 3K3aMEH,
JIMYHO HECET OTBETCTBEHHOCTD 3a IPAaBUIIBHOCTD BBICTABICHUS OLIEHKH.

Oco0eHHOCTH peau3anuy JHCHUIINHBI «MaTeMaTHYeCKN aHAIN3» A1 HHBAJHM/I0B H JIUI C
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

06yquHe 110 JUCHUIIJINHE «MareMaTudecKuil aHAIIU3) HWHBAJIMAOB U JIMI C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3710p0Bbs (nanee OB3) ocymiecTBisieTcs: nmpenogaBaTeiaeM ¢ YYETOM OCOOEHHOCTEH
HCI/IXO(i)I/I?,I/I‘-IeCKOFO PasBUTHA, HWHAUBUAYAJIbHBIX BO3MOXKHOCTEII M COCTOSHUSI 300pPOBbA TaKHX
oOyyJaronuxcs.
O6y‘—IaIOHII/IeC5{ C OIpaHNMYCHHBIMHU BO3MOXXHOCTSIMHU 3O0POBBA oOecrieueHsl OJICKTPOHHBIMHA
o0pa3zoBaTeNFHBIMU pecypcaMu B popMax, aaanTHPOBAHHBIX K OTPaHUYCHUSIM HUX 3I0POBbSI.
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7 @OoHABI OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHMS Pe3Y/JIbTATOB 00y4eHU

Meronuka mnpenojaBaHus AUCUUIUIMHBL «MaTeMaTHYeCKuid aHauu3» W peanu3arus
KOMIIETEHTHOCTHOTO TIOJIXO/Ia B H3JIOKEHUU W BOCHPUSITHH TMPETyCMATPUBAET HCIOJIb30BaHUE
CIEMYIOMNUX AaKTUBHBIX M HWHTEPAKTUBHBIX (POPM MPOBEAEHUS TPYNIOBBIX, WHIUBUIYATHHBIX,
ayIUTOPHBIX 3aHIATHI B COUETAHUH C BHEAYTUTOPHOU pabOTOH C 1eNbi0 (POPMUPOBAHUS U PA3BUTHUS
po(eCCHOHAIBHBIX HABBIKOB, O0YYaFOIINXCS:

- MOATOTOBKA, TPEJCTaBICHWEe M OOCYXJIEHHWE TPE3CHTAIMi Ha MPaKTHYECKHUX
3aHATUAX;

- UCIIOJIb30BaHNE MHTEPAKTUBHBIX (POPM TEKYyIIEro KOHTPOJS B (hopMe ayaUTOPHOTO
MHTEPHETTECTUPOBAHMUS;

- pelieHne 3aa4 Ha TPAKTUYECKUX 3aHSITHUSIX.

OueHovHbIe CPpeACTBA AJIsl TEKYLIEr0 KOHTPOJISA yCIIeBAeMOCTH, POMEeKYTOUYHOM
aTTecTalMu M0 UTOraM OCBOEHHS TMCUMILIUHBI M Y4eOHO-MeToAuYecKoe obecneuyeHue
CaMOCTOSITeIbHON PadoThl CTYIEHTOB

B mporecce oO0yueHHS HCMONB3YIOTCS OICHOYHBIE (OPMBI CAMOCTOSITEIBHON pPadOTHI
CTY/IEHTOB, OIICHOYHBIE CpPEJICTBA TEKYIIEro KOHTPOJSI YCIEBAEMOCTH M IMPOMEKYTOUHBIX
aTTeCTallui:

Pa3HOYPOBHEBBIC 3a7]a4H U
3aJjaHusl, KOHTPOJIbHAas padoTa,
YCTHBIN OITPOC, IK3aMEH.
DoH/1 OLIEHOYHBIX CPEACTB IJIsl IPOBeAeHHUS MPOMEKYTOUHOMN aTTeCTALMH 00y4aI0IUXCS 10
AUCHHUILIMHE (MOIYJIIO)

[lepeuenp KOMIETEHIUI C yKa3aHHEM JTaloB MX (OPMUPOBAHUS B IPOLIECCE OCBOCHUS
00pa30BaTenbHOM MPOrpaMMbl

B pe3ynbraTe 0OCBOCHHS TUCHUIUIUHBI (MOAYIIsT) GOPMUPYIOTCSI KOMITETEHIUH:

Kon B pesyabTaTte ocBoOeHHs1 00pa30BaTeJBbHOM MPOrPaMMBbI 00y4alOIIUIiCs J0JIKeH
KOMIIETeHIIM U o0agaTh
OIIK-1

[IpuMeHATh eCTECTBEHHOHAYYHbBIE U OOIICHH)KECHEPHBIC 3HAHMS, METOJbI MaTeMaTHYeCKOTO
aHaJM3a U MOJICITMPOBaHHA B IPO(eCCHOHANBHOM eI TeNbHOCTH

B mponecce ocBoeHus 00pa3oBaTeNbHOW MpOrpaMMbl JaHHbIE KOMIETEHIMH, B TOM YHCIE HX
OTJeNIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIOITAIHO B XOJI€ OCBOSHUS 00YYaIOUUMUCS AUCLUILINH
(MomyIieit), MpakTUK B COOTBETCTBUHM C yYEOHBIM IUIAHOM W KaJeHAAPHBIM TpadukoM ydeOHOro
nporecca.

7.2 llIkana 1 KpUTEpUU OLCHUBAHMSA Pe3y/IbTATOB 00y4YeHH

[Tokazarenem olleHMBaHMs KOMIIETEHIMI Ha pa3IMYHBIX dTanax ux GopMHUpPOBaHUS SABIISIETCS
JIOCTIKEHHE 00yUYarOIIMMHUCS TUIAHUPYEMBIX PE3YJIHTATOB 00YUEHHUS 110 AUCITUIUIHHE (MOIYJIIO).




Kputepuu ouennBanus

IToka3zaTean ) 3 4 5
OIIK-1. IlpuMeHsTh ecTeCTBEHHOHAYYHBIE H OOIIeMH)KEHePHBIC 3HAHUS, METOIbI MATEMATHYECKOTO aHAIIN3a U MOJIEIINPOBAaHUS B MPO(ECCHOHATHLHON AEATETHHOCTH
3HaTh: ocHoOBHBIE | OOy4atomumics Obyuatommiics  geMoHCTpupyer  HemosiHoe | OOy4arommiics neMoHcTpupyet | O0yqaromuiics
MOJIOKEHUS JEMOHCTpUPYET  TOJHOE | COOTBETCTBHE 3HAHMH OCHOBHBIX IIOJIOKEHUH | YaCTUYHOE  COOTBETCTBUE  3HAHUU | IEMOHCTPHUPYET TIOJTHOE
MaTeMaTHKH JUTSL | OTCYTCTBHE WIM | MATEMaTHKH [T PEIICHUs 33/1a4, BOSHUKAIOIINX | OCHOBHBIX TIOJIOXEHHH MaTeMAaTHKH | COOTBETCTBUE  HEOOXOAMMBIX
peLeHus 3a/1a4, | HEJOCTATOYHOE B Xoae TmpodecCHOHANBHON JeATeNbHOCTH. | Ui PEIIeHUs 3a/1a4, BOZHUKAIONINX B | 3HAHUHA OCHOBHBIX ITOJIOKEHUH
BO3HUKAIOLIUX B XOJE€ | COOTBETCTBUE 3HaHuil | lomyckaroTcs 3HAUUTETIbHBIC OIMOKH, | X0/ mpo(eCCHOHANBHON | MATEMAaTUKUA  JUISI  PEIICHHS
npodeccuoHaNTbHON OCHOBHBIX MOJIOKEHUH | IPOSBISIETCS HENOCTaTOYHOCTh 3HAHWM, 1O PAAY | AE€ATENBHOCTH. JomyckaroTes | 3a7ja4, BO3HHUKAIOIIUX B XOJE
JeSITENTbHOCTH. MaTeMaTHKH JJisl PElICHUs | ToKa3zaTeNied,  OOydYalolIMiCs  HUCHBITHIBACT | HE3HAYUTEIBHBIC omuOKH, | TpodeccHoHaIbHOIM
3a/a4, BO3HUKAIOUINX B | 3HAUMTENIbHBIC 3aTPYTHEHHS MPH ONEPHUPOBAHWHU | HETOYHOCTH,  3aTPYJHEHHS  TIPU | IEATEIBHOCTH. Cobomno
XoJe TpodecCHOHATFHON | 3HAHUAMH NIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH. | aHATUTUIECKHUX OTEPALUIX. OTIepUpyeT MPHOOPETEHHBIMHU
JESTENbHOCTH. 3HaHUSAMHU.
YMmerth: ucnonb3oBath | O0yyatomuiics He ymeer | OOyuaromuiics  JeMOHCTpupyeT  HemnojiHoe | OOyuaronuiics neMoHCcTpupyet | O0yuaronuiics
METOIBI WIX B  HEIOCTaTOYHOW | COOTBETCTBHE YMEHWH WCIOJIB30BaTh METOABI | YaCTUYHOE COOTBETCTBHE YMEHHUH | IEMOHCTPHPYET MOJTHOE
MaTEeMaTU4ECKOTo CTENEHU yMEeT | MaTEMaTUYEeCKOr0  aHaju3a JJs  OIMCAHUS | UCIOJb30BATh METO/IbI | COOTBETCTBUE YMEHUU
aHanu3a Jyisl OMUCAaHUs | UCIIONIb30BaTh METO/BI | OCHOBHBIX 3aKOHOMEPHOCTEH, NEHCTBYIOIIMX B | MAaTEMaTHUYECKOTO  aHaiu3a IS | HCIOJIb30BaTh METO/bI
OCHOBHBIX MaTeMaTHYEeCKOTO aHallu3a | mpolecce W3TOTOBJICHUS MPOAYKLHH. | OIIMCAHUSA OCHOBHBIX | MAaTEMaTHYECKOTO aHanIM3a s
3aKOHOMEpHOCTEH, JUIs ONHMCAaHHA OCHOBHBIX | JlomyckatoTcs 3HAYUTEIbHBIC omKOKH, | 3aKOHOMEPHOCTEH, ACHUCTBYIOMIUX B | ONHCAHUS OCHOBHBIX
JEHCTBYIOIIIX B | 3aKOHOMEPHOCTEH, MIPOSIBIISIETCS] HEOCTATOYHOCTh YMEHUH, 110 PSITy | TPOIECCEe M3TOTOBICHHUS MPOAYKIMH. | 3aKOHOMEPHOCTEH,
npotecce JIEHCTBYIONINX B TpoOIlecce | IOKa3arene,  OOydJalolMiiCs  HWCHBITHIBACT | YMEHHUS OCBOEHBI, HO JOMYCKAalOTCS | IEHCTBYIOIIMX B  IIpoIlecce
W3TOTOBJICHUS M3TOTOBJICHUS IPOAYKIUH. | 3HAUUTENBHBIE 3aTPYJHEHNS [IPH ONEPUPOBAHUM | HE3HAUUTEIbHBIE OWMOKH, | U3TOTOBJICHUS MPOTYyKLHUU.
MPOAYKIIHNH. YMEHUSIMH TP UX MEPEHOCE HA HOBBIE CUTyallud. | HETOYHOCTH,  3aTpynHenuss — npu | CBOOOAHO orepupyer
AHAJIMTHYECKUX OTIepaIsX, IEPEHOCE | TPUOOPETEHHBIMH  YMEHHUSIMH,
YMEHUH Ha HOBBIC, HECTaHAAPTHBIC | IPUMEHSET HMX B CHUTYyalUsIX
CUTYAaLMH. MOBBIIICHHOH CJIOKHOCTH.
Baaners: O6yuaromuiicss He BiazaeeT | OOyuaromuiicss BaajaeeT HaBbIkaMu npuMeHeHus | OOyuaroiuiicss 4acTuuHo Biaaeer | OOydarommiics B MOJHOM
- HaBbIKaMy | MM B HEJOCTAaTOYHOH | coBpeMeHHOTro MaTeMaTUYECKOrO | HABBIKAMHU MIpUMEHEHUs | 00beMe BJIaJieeT HaBbIKAMHU
MPUMEHCHUS CTCIICHH BIAACET | yycrpymeHTapus ISt peLIEHHs | COBPEMEHHOIO MaTeMaTHYECKOrO | MPUMEHEHUST  COBPEMEHHOTO
COBPEMEHHOTO gg:blelﬁg’l}?HoroanMeHeHm poeCcCHOHATBHBIX 3ajau; METOJaMM | HHCTPYMEHTApUs  JUIS  PENICHHS | MAaTeMaTHUIECKOTO
MaTEMaTHYECKOrO MaTI;MaTI/I‘leCKOFO MaTEeMaTHYeCKOTO aHalu3a M MOJEIUPOBaHUs. | MPO(EeCCHOHANBHBIX 33/1a4; METOIaMHU | HHCTPYMEHTAPHsI JUIS PEIICHUS
WHCTPYMEHTAPHA UL |y ornynenmapis s JomyckatoTcst 3HAYUTENbHBIC OomKOKH, | MATEMaTHYEeCKOTO aHanm3a U | mpodecCHOHANBHBIX 3ajay;
pemieHus MpOSIBISIETCA HEJAOCTaTOYHOCTh BJIAICHUS | MOAETUPOBaHMs. HaBBIKM OCBOEHBI, | METOAaMHU  MaT€MaTHYECKOTO

perIeHust MpoQeccro-




po(heCCUOHATBHBIX

3aja4; - METoJaMH
MaTEeMaTH4YECKOI0
aHaJIM3a u
MOJEIUPOBAHMUSL.

HaJIBHBIX 3aJa4; MCTOJaMHu
MaTEMaTHYCCKOIroO aHaJiu3a
1 MOACIIUPOBAHUA.

HaBBIKaMU 110 psAy nokazaTeneit, OOyuaromuiics
UCTIBITBIBACT 3HAYUTENbHBIC 3aTPyIHEHHUS MpH
IIPUMEHEHUH HAaBBIKOB B HOBBIX CUTYaLlUsIX.

HO JIOIIyCKAalOTCS HE3HAYUTEIbHBIC
OmMMOKH, HETOYHOCTH, 3aTPyAHCHUS
IpY  AHAIUTHYECKUX  OINEpalusiX,
NEpEeHOCE  YMEHUH  Ha  HOBBIE,
HECTaHAAPTHBIE CUTyalUU.

aHajin3da W MOACIIUPOBAHUA.

CB00OOIHO
MOJIyYCHHBIC
CUTYyaIUAX
CIIO’KHOCTH.

MIPUMCHSIET
HaBBIKA B
MOBBIIIIEHHON
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®opMa NIPOMEKYTOUHOM ATTECTAUMM: IK3AMEH.

[TpomexyTounast aTrecTanus oOydarommxcs B popMe dK3aMeHa MPOBOIUTCA IO pe3ysbTaTaM
BBITIOJTHEHUSI BCEX BHUJOB Y4eOHOM pabOThl, NPEIyCMOTPEHHBIX Yy4e€OHBIM IUIAHOM IO JaHHOM
JTUCIUIUINHE (MOAYJIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJSI YCIEBAaeMOCTU B
TeyeHne cemectpa. OneHKa CTeNeHH TOCTHXKEHHS OO0Yy4YaroUuIMMHCS IUIAHUPYEMBIX pe3yJIbTaToB
o0yueHus MO IUCHUIUTHHE (MOIYJIII0) MPOBOJUTCS MpernoaBaTesieM, BeIyIlIUM 3aHATHUS 110 TUCIUTUINHE
(MO/yJII0) METOJIOM AKCHEepPTHOH OleHKH. [lo uToram mpoMeXyTO4YHOH aTTecTalMy MO JUCLMILIMHE
(MOZynI0)  BBICTABISETCS  OLIGHKA  «OTJIMYHO»,  «XOpOILIO»,  «YAOBIETBOPUTEIBHO»  WIIHU
«HEYJOBIETBOPUTENBbHO». K INpOMEXyTOUHON arTecTalMM JAOIYCKAlOTCA TOJNBKO CTYIEHTHI,
BBITIOJTHUBIIIME BCE BU/IbI yUeOHOU pabOThI, IPEayCMOTPEHHBIE pabodel MporpaMMoil o AUCHHUILIMHE.

IIIkana oueHMBaHUS
Onucanne

Brimonnens!l Bce BHIBI y4eOHOW palOTHl, MPEAYCMOTPEHHbIE YYEOHBIM IIITAHOM.
CTyZneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWI, YMEHUIl, HABBIKOB NPUBEACHHBIM B
Tabauuax mokKaszareneid, omepupyeT NpHOOPETEHHBIMH 3HAHHUSAMH, YMCEHUSIMH,
OTnuyHO HaBBIKAMHM, NIPUMEHAET WX B CUTYaIUsX MOBBIIIEHHON CIOXHOCTH. [Ipu 3TOM MOryT
ObITh JOIYIIEHbl HE3HAYUTENIbHBIE OIIMOKYM, HETOYHOCTH, 3aTPyAHEHHUs IpU
AQHAJINTUYECKUX OIEepalkax, epeHOCe 3HAaHUN W yMEHHH Ha HOBBIE, HECTaHJAPTHBIC
CUTYaINH.

BoeimonHeHbl Bce BHIBI y4eOHOW pa0OThI, IMPEIyCMOTPEHHBIC YYEOHBIM IIJIAHOM.
CTyleHT JIEeMOHCTPUPYET HEIMOJHOEe, MPABUJILHOE COOTBETCTBHE 3HAHWMA, YMEHU,
HaBBIKOB TIPHWBEJCHHBIM B TaOJIMIaX IIOKa3aTelield, MO0 eclii TpH 3TOM OBUIH
JIOTTYIIEHBI 2-3 HECYIIECTBEHHBIE OIIHOKH.

Xopouio

BreimonHens! Bce BHIBI y4eOHOU paOOThI, MPeryCMOTPEHHBIE YYEeOHBIM IIJIAHOM.
CTyIoeHT AEMOHCTPUpPYET COOTBETCTBHE 3HAHUW, B KOTOPOM OCBEIIEHa OCHOBHAs,
HauOoJiee BaKHAs 4YacTh MaTepualia, HO NPH 3TOM JIOMYICHA OJHA 3HAYUTEIIbHAS
OIIMOKA MJIA HETOYHOCTb.

Y 10BNE€TBOPUTEIHLHO

He BemonHeH onun mwim 6osee BUIOB yIeOHOW pabOTHI, MPEAYCMOTPEHHBIX YUCOHBIM
ruraHoM. CTy/IeHT IEMOHCTPHPYET HETOTHOE COOTBETCTBUE 3HAHNHN, YMEHH, HABBIKOB
MPUBEACHHBIM B TaONMLIax IMoKa3aTeled, IOMYCKAIOTCs 3HAYUTENbHBIC OIIMOKH,
IIPOSBIIAETCS OTCYTCTBUE 3HAHWM, YMEHHUN, HABBIKOB IO psAJly IOKA3aTesei, CTYIEHT
WCTIBITHIBAET 3HAYUTENbHBIC 3aTPYTHEHHS TIPY ONEPHUPOBAHNH 3HAHUSAMHU U YMEHHUSIMH
TIPH WX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

HeynoBneTBoputeabHO

@oHabI OLICHOYHBIX CPE/ICTB MpeACTaBIeHbl B Npuio:keHnu b k padoueii nporpamme.
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[Tpunoxenue A k paboueil nmporpamme

CTpykTypa u coaep:kaHue TUCHUIVINHBI «MaTeMaTHYeCKUi AaHAJIN3)» 110 HANIPABJICHHUIO NTOATO0TOBKH
27.03.04 YupasieHue B TEXHUYECKUX cUcTeMax(0akajiaBp)

OuHo-3a04uHast popma o0yueHHust

Buasbi yueoHoii padoThl, BKJIIOYas Dopmbl
CAMOCTOSITEJIbHYIO PadoTy Buabl camocTosiTeIbHOM padoThl | aTTeCTallUM
n/n Paznen CTYACHTOB, U TPYA0€MKOCTb B CTY/IeHTOB *
yacax

J | II/C | Jlab | CPC | KCP | JIC | YO | P33 P Kp | T 9 3

| Huddepennmanbroe ncurcnenre GyHKINN HECKOIBKIX 5 ) 14 N 4
MIEPEMEHHBIX U €TI0 MPUII0KEHUS
2 Heonpenenennslit uaTErpan 2 2 20 +
3 OnpeneneHHbId HHTETpa 2 2 16 + +
4 OO0bIkHOBeHHBIE MU (hepeHInaTbHbIE YPABHEHUS TIEPBOTO IMOPSIIKA 4 4 20 +
5 Juddepennmanbapie ypaBHEHUS] BTOPOTO MOPSIIKA 4 4 20 + +
6 Paner 4 4 18 +
Dopma ammecmayuu 1 1 1 C)
Bceeo yacos no oucyuniune 6o smopom cemecmpe 18 18 108
Ounas ¢popma o0ydeHus
Buasbi yueOHoii padoThl, BKJIIOYas Dopmbl
€CaMOCTOAITEIbHYI0 padoTy Buasbl caMocTosAITEILHOI padoThl | aTTecTAlNU
n/n Paznen CTYIECHTOB, U TPYI0€MKOCTh B CTY/IeHTOB *
yacax

J | I/C | Jlad | CPC | KCP | JIC | YO | P33 P Kp | T 9 3

| Huddepenumanbroe ncuncienre GyHKINN HECKOIBKIX 5 6 12 N N
TIEPEMEHHBIX U €0 MPUI0KEHUS
2 Heonpenenennslit uaTErpan 2 6 14 +
3 OnpeneneHHblid HHTETpa 2 6 14 + +
4 OOBIKHOBEHHBIC MU (HepeHITHANTBHBIC YPAaBHCHHS ITEPBOTO TOPSIIKA 4 6 16 +
5 Juddepennmanbapie ypaBHEHUS] BTOPOTO NOPSIIKA 4 6 18 + +
6 Paner 4 6 16 + +
Dopma ammecmayuu 1 1 1 9
Bceeo yacos no oucyunnune 6o smopom cemecmpe 18 36 90




* — Coxkpamenusi Gopm oneHOYHBbIX cpeacTB cM. B [Ipuiio:kennu B.



[Tpunoxenne b x paboueit mporpamme

MUWUHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUNCKOW ®EJIEPAIINA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJEHUE BbICIIET'O OBPA30OBAHUS

«MOCKOBCKHW MOJIMTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKMI MMOJIUTEX)
DNeKTPOCTANbCKUN HHCTUTYT (pusmasn) MoCKOBCKOIO NMOJUTEXHUYECKOT 0
YHHBepPCHTETA

Hanpasnenue moaroToBku
27.03.04 YnpaBiienne B TEXHHYECKHUX CHCTEMAX

HanpasieHHOCTHh 00pa30BaTEIbHOM MPOrpaMMBbl
«MHpopManoHHbIE TEXHOJIOTHH B YIIPABJICHUID)

®opma 00yyeHHsI: OYHAsI, OUHO-3a0YHAs

Buner npodeccroHanbHOM 1eATeNbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKASL.

Kadenpa: «I[Ipuknaanas maremaTuka 1 MHPOPMaTHKa

®OH/I OHEHOYHbIX CPEJICTB
IO JUCIHMIIJIMHE
«MaTeMaTHYeCKU aHAJIU3)

Cocras: 1. [Taciopt poHAa OIIECHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEICTB:
Pa3HOYpPOBHEBBIE 3aJaUU U 3a/1aHMUS,
KOHTpOJIbHas paboTa, yCTHBIN OIpoC,
TECTOBBIE 3aJJaHUs1, BOITPOCHI K IK3aMEHY

CocraBuTe b IO0II.

Aiexcees I1.J1.

OnexrpocTanb 2026
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IHacnopT ¢oHaa OLEHOYHBIX CPEACTB MO0 AMCHUILINHE «MaTeMaTHYeCKHMH aHAIU3)

Hanpasnenne noarotoBku

27.03.04 YnpasjieHue B TEXHHYECKHX CHCTEMAaX

HanpasienHocTs 00pazoBaTeIbHOM MPOrpaMMbl
«HdpopManoHHbIEe TEXHOJOTHH B YIIPABJICHUID)

VYpoBeHb 0akaaBpuaT

dopma 00ydeHus

OYHasi, OYHO-3a09HasA

No i/t | Kontpomupyemsbie pa3nensl (TeMbl) Kon xonTpommpyemoi
JUCLUIUINHBI KOMIIETEHIUH (WU ee

4acTH)

1 OO0bikHOBEHHBIE AU PepeHnanbHbIe OIIK-1

" |ypaBHEHHUS MIEPBOIO MOPSIAKA i
nudepeHaIbHbIe YpaBHEHUS BTOPOTO
5 | Aubdepenn yp p OITK-1
nopsiiKa
3. |Paner OIIK-1

[IpomesxyTouHas arrectanus

HaunmenoBanue
OLIEHOYHOI'O
cpeacTaa

YceTHBIT onpoc
Pemenue 3anau
KoHntponbnas
paborta

OK3aMeH



IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

«MaTeMaTHYeCKHii aHAJIH3)

®OI'OC BO 27.03.04 YnpasJiieHue B TEXHHYECKHX CHCTEMAax

B npouecce 0cBOeHHUS JaHHOH TUCHUIUIMHBI CTYCHT (POPMUPYET U IEMOHCTPUPYET CICAYIOUINE KOMIICTCHIINH:

KOMIIETEHIIUN IlepeyeHb KOMITIOHEHTOB Texnonorus ®opma Crenenn ypoBHeH 0CBOCHHSA
HUHJIEKC (popmupoBanus OLICHOYHOI'0 KOMIIeTEeHIUH
®OPMYJIUPOBKA KOMIIeTeH Uil cpeacTsa
OI1K-1 [IpumensTH 3HATD: JIEKIus, YO, ba3oBblIil ypoBeHb
€CTECTBEHHOHAYYHbIE 1 OCHOBHBIE TTOJI0KEHUSI MATEMATHUKH JIJISI PEIICHUS CaMOCTOSITEJIbHAS K/P, BJIaJIcET HABBIKAMH PabOTHI C OCHOBHBIMHU
06meHH>x<eHepHLIe 3aJla4, BO3HHUKAIOIIUX B Xome npo(peccno}[am, pa60Ta, T, P33, NOHATHAMHM W METOJaMH B paMKax
3HAHUS, METO/blyoji nesSTeNLHOCTH. MPaKTUYECKHE 9K3aMEH JUCLHMILIAHEI.
MaTEMaTHYCCKOTO aHAN3a yyeTh: 3aHSITUSA IToBbIIEHHBIH YPOBEHD
U MOJICIMPOBAHUA B yenonp3oBaTh METOABI MAaTEMaTHYECKOTO aHAIM3a CBOOOIHO BIAfCCT MATEMATHYCCKHMH
podecCHOHATLHOMN JIA OMMCAHHS  OCHOBHBIX  3aKOHOMEPHOCTEH, METOJJaMH ¥ TIPUHITUITAMA IPHOOPETEHHS,
ACATEIIBHOCTH JEHCTBYIOIMX B npowecce H3OTOBJIECHMUS HACIIONb30BaHUA W OOHOBiIEHUA Ooliee

npoaykuuu. Baaners:

- HABBIKAMH MTPUMEHEHHUS COBPEMEHHOTO
MaTeMaTHYECKOT0 MHCTPYMEHTAPHS IS PEIICHUS
po¢)eCCHOHANIBHBIX 3a/1a4;

- METO/IaMH MaTeMaTHYECKOTO aHaln3a U
MOJICITUPOBAHUS.

DIyOOKMX ~ MAaTeMaTUYECKUX  3HAHMIA,
BJa/IeeT pazIMYHBIMU criocobamu coopa,
00paboTKH! u MIPUMEHEHUS
MaTeMaTH4eCKOW HH(POPMAIIHH;




7.3 OnleHOYHBIE CPEACTBA MO AMCIUTIHHE

«MaTeMaTHYeCKHH aHAJIH3»

/o

HanmenoBanue
OIICHOYHOT'O
CpeacTBa

Kpatkas xapakTepucTHKa OIICHOUYHOTO
cpeacTBa

[IpencraBnenue
OLIEHOYHOTO CPEJCTBA B

DOC

Kontponbnas
(camocTtodaTenbHas)
pabota (KP)

CpencTBo TpPOBEpPKHM YMEHUW NPUMEHATH
[MOJIyYCHHbIC 3HAHWUS JUISI PEIICHUs 3a1ad
OIPEJEIIEHHOT0 TUIIAa IO TEME WIN Pa3Aey

KoMIIeKT KOHTpOIIb
HBIX 3a/IaHUH 110 Bapu-

aHTaM

PasnoypoBHEBBIE
3aJa4u 1 3aJ1aHus
(P33)

PaznuuaroT 3a1a4M U 3a1aHUs:

a) PEeNpoOayKTHBHOIO YPOBHS, IO3BOJIAIOLINE
OLICHMBATh ¥ JMArHOCTUPOBAaTh 3HAHHE
¢akTrueckoro marepuana (6a3oBble MOHATHA,
QITOpUTMBI, (DaKTbl) U YMEHHE MPaBUIbHO
WCIOJIb30BaTh CHELMATIbHbIE TEPMHHBI U
MOHATHUS, y3HaBaHWE OOBEKTOB HM3YYCHHUS B
pamMKax OIIpeIeIIEHHOTO paszzenal
TCIUTUTAHBL;

0) PEKOHCTPYKTHBHOT'O YPOBHS,
MI03BOJISIOIINE OLICHUBATH U AUATHOCTUPOBATH|
YMEHHUSl  CHHTE3UpOBaTh, AaHAIM3HPOBATH,
0000mmaTe (aKTHUECKUH M TEOPETHUECKHUI
MaTepual ¢ (GOPMYITHPOBAHUEM KOHKPETHBIX|
BBIBO/IOB, YCTaHOBJICHHEM NPUYHHHO-
CIIEZICTBEHHBIX CBA3EH;

B) TBOPYECKOI'O YPOBHSA, IO3BOJISIOLIUE
OLICHMBAaThb W JUArHOCTHUPOBATh yMEHWUS,
WHTETPUPOBAThH 3HAHHS PA3IMYHBIX 00JacTeH,
apryMEHTHPOBaTh  COOCTBEHHYIO  TOYKY|
3pEHMUSL.

Kommuiekt pasHoypos-

HEBBIX 3a/a4 U 3aJaHui

VYeTHbII onpoc
cobecenoBaHue,
(YO)

CpencTBO KOHTpOJIS, OpPraHM30BaHHOE Kak
cnenuanbHas ~ Oecema  IMMeJaroruveckoro
pabOTHHKAa C OOyYaloImuMcsT Ha TEMBI,
CBSI3aHHBIC C M3y4yaeMOH JTUCIUIUTMHOMW, |
[pacCYMTaHHOE Ha BBIACHEHHE 00beMa 3HaHUHI
00y4YaroIerocs: Mo OINpeaeIEHHOMY pa3Jielny,
remMe, mpo0JemMe U T.11.

Bompocs! 1o e
Mam/paszenam JUCIN
TUTAHBI

Tect (T)

Cucrema CTaHIApPTU3MPOBAHHBIX 3aJaHMM,
MI03BOJIAOIIAs aBTOMATU3UPOBATh MIPOLENYPY
U3MEPEHHUS YPOBHS 3HAHUM M yMEHUU
00ydJarorierocs.

dDoHa TECTOBBIX 3a4a-
HUH

OK3aMeH

Wtorosast popma OILEHKH 3HaHUH. B BbICIINX
y4eOHBIX 3aBEJCHUAX MPOBOIATCS BO BpEeMs
SK3aMEHAIIMOHHEIX CECCUM.

BOHpOCLI K 5K3aMCHY

KOHTpOJIbeIe BOIIPOCHI X 3a1aHUs 1JIl MPOBEACHUSA leOME)KyTO‘IHOﬁ aTTeCTalluu

¢popmupoBanue komnerenuuii OIK-1

Bomnpocsl
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JKk3ameH (2 cemecTp)

1. [TpousBonHas GyHKINHU B TOUKE. | €OMETPUIECKHIA CMBICI TPON3BOJTHOM.

2. YpaBHEHHUs KacaTeIbHOU U HOPMAJIH.

3. DopMyJIbl U IPOU3BOJIHBIX CYMMBI, TPOU3BEICHNSA U 4acTHOro GyHKuui. [Ipumepsl.

4 Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTApHbBIX QYHKIUHN (BBITUCATH).

5 IIpon3BogHas BTOporo nopsijika (onpeaeneHue, IpuMepsbl).

6 dopmyia a7 TPOU3BOAHOM coxHON QyHKIMH. [TprmMepsl.

7. Bo3spacranue (yObiBanue) GpyHkuuu. ToUKH SKCTPEMYMOB U SKCTPEMYMBI (DYHKIIUN OJTHOM
NepeMEHHOM (OIpeaesieHUs, IPUMEPHI).

8. OyHKIMA OBYX HepeMeHHbIX. OO0IacTb OINpeneseHUs U MHOXECTBO 3HadeHui. ['paduk
(GyHKIMU IByX NEPEMEHHBIX.

9 [TonHoe 1 yacTHbIE pupalieHns GYHKINU ABYX EpeMEHHbIX. YacTHbIE IPOU3BOIHBIE
(onpeneneHue, NpuMepsI).

10. | YacTHBIe TPOU3BOAHBIC BBICIIUX MOPSAKOB (DYHKIIMH JIBYX TIEPEMEHHBIX (OTPEICIICHHS).
[Ipumeps! BBIYMCIEHNS YaCTHBIX TPOU3BOIHBIX BTOPOTo MOpPsAIKa (GYHKIHHU IBYX
[IePEMEHHBIX.

11. | ToYkM 3KCTPEMYMOB M SKCTPEMYMbI (QYHKIUH IBYX EPEMEHHBIX.

12| TlepBoobOpa3Has. Teopema 0 pa3HOCTH ABYX HEPBOOOPA3HBIX.

13 | Heonpenenenuslit maTerpas. OnpeneneHue 1 OCHOBHBIE CBOICTBA.

14. | TaGnuiia OCHOBHBIX HEONPEAEICHHBIX HHTEIPAJIOB.

15. | MaTerpupoBaHme ¢ TIOMOIIBIO TOXIECTBEHHBIX MPEOOPa30BaHHIA TIOJBIHTETPATTHHOTO
BBIPA)KEHUSI.

16 | MHTEerpupoBaHUEe METOIOM pa3JIOkKEeHHS B anreOpandeckylo cymMmy (Ha KOHKpPETHBIX
npumMepax).

17. | aTerpupoBanue MoJIBEACHNEM MO/ 3HaK quddepennnana (Ha KOHKPETHBIX IPUMeEpax).

18. | laTEerppOBaHKE MO YacTsIM B HEOTPEACICHHOM HHTETpaJe.

19 | 3amena nepeMeHHON B HEONPEAEICHHOM HHTerpaje (Ha KOHKPETHBIX pUMepax).

20 | HeompeneneHHBII HHTETPaAT OT MPOCTEUIINX ApoOei 1-ro u 2-oro Turma.

21 | Ilonstue onpenenennoro naterpaiga. @opmyna Hetotona — Jlelibauna.

22. | 3ameHa IEpeMEHHOM B ONIPEACIICHHOM HHTEerpasie (hopmya, IpUMepHI).

23. | aTerpupoBaHme Mo 4acTsM B ONpeesIeHHOM HHTerpase ((popmyia, mpruMepsl).

24. | BpruucieHue miomajei ¢ moMolblo ONPeeIEHHOI0 MHTerpaa.

25. | BeruuciieHue JUTUH KPUBBIX C IIOMOIIBIO OTPEACIICHHOTO HHTErpaa.

26 HecoOcTBeHHbIE HHTETpaNBI C 0ECKOHEUHBIMH MpeAeaMu (OnpeeieHne, IpuMephl).

27 | llonusitne nuddepenuansHoro ypaBHeHus. [lopspox ypaBHenwms. OOmiee perieHne
YpaBHEHUSL.

28 | Iuddepennmanpublie ypaBHeHus 1-ro nopsaka. 3agavya Kommu.

29. | AuddepeHnuanbHble ypaBHEHHsI 1-T0O TTOpsIIKa C pa3AeIIOIIMMHUCS IEPEMEHHBIMH.

30. | Jluneitable quddepeHmanbabe ypaBHeHus 1-ro mopsaka (0JHOPOIHbIE U
HeoJtHOpoaHbIe). MeTon Jlarpanxa.

31 | VpaBuenue bepuym.

32 | Jluneitaple omHOpOIHBIE MU depeHIInaIbHBIC YPaBHEHUS 2-TO TMTOPSIKA C TOCTOSTHHBIMH
koappurmenTamu.

33 | JluneitHple HeoTHOPOHBIE MU (EepeHITNATEHBIC YPABHEHUS 2-TO MOPSAIKA C TOCTOSTHHBIMU
K03 duUIMEeHTaMH.

34 | OcHOBHBIE IOHATHSI TECOPHH BEPOSTHOCTEH: CilydaifHOE COOBITHE, BEPOSTHOCTH COOBITHSI.
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Kiaccuueckoe onpenenenrue BEpOSTHOCTH U HETIOCPEACTBEHHBIN MOCYET BEPOATHOCTEH.

35. | [IpoTHBOMONOXKHBIE  CIy4YalHbIE COOBITHS. TeopeMbl CIIOKEHHUS H  YMHOXKCHHS
BEPOSATHOCTEM.

36. | ®opmyibl TOTHOW BEpOSITHOCTH U baifeca.

37. | IloBropHble ucnbiTanus. Gopmyna bepuymnu.

38. | JlokanbHas 1 MHTErpasibHas Teopembl Jlamaca. OTKIIOHEHHE OTHOCUTEILHON YaCTOThI OT
MIOCTOSIHHOW BEPOSTHOCTH B HE3aBUCUMBIX HCIIBITAHUSAX.

39 | Cayuaiinble Benu4yuHbL. JIUCKpEeTHAs CilydaiiHas BETMYHHA.
3aKOHBI pacIpeiesieHUs BEPOSATHOCTEN JUCKPETHOU CITydailHOW BEITUYMHBI:
OuHOMMANTBHBIN, [TyaccoHa, reOMETpUUYECKHI U TUTIEPTEOMETPUICCKHU.

40 | MareMaTu4ecKoe OKUJaHUe, TUCTIEPCUS U CPEAHECKBAAPATUIHBIN pa30poc CirydaiftHON
BEJIMYUHBL. T€OopeMBI U1 TUX YHCIOBBIX XapaKTEPUCTHK.

41 | HenpepsiBHas ciayvaiinas BennunHa. OyHkuus pacnpenenenus. [InotHocts
pactpezeienus. BeposaTHOCTb NONagaHus HEIPEPBIBHOMN CIIy4ailHOWM BEJIMYMHBI B
3aJJaHHbI UHTEpBAJI.

42 | HopmanbHBbIi 3aKOH pacIpeesICHUs!.

43 | [Tapa cirygaiiHBIX BETMYMH: TAOJIHUIIA PACIIPEICIICHIS] BEPOATHOCTH, MHTEPBAIBHOE
pacrpeaesieHne Ha KOOPAUHATHOM IIJIOCKOCTH. Y CIIOBHBIE BEPOSATHOCTH.

44. | OcHOBHBIE 33JJa4¥ MAaTEMaTHYECKON CTATUCTUKU. | MCTOrpaMMBI CTPYIITMPOBAHHBIX
JTAHHBIX.

45. | ToyeuHble OLEHKH LIEHTPA pacpeeNCHHs U IUCIEPCUH, UX HECMEIICHHOCTb.

46 | HTepBaIbHBIC JOBEPUTEIHHBIC OIICHKHU MTApaMETPOB HOPMAIBHOTO pacipeaencHus. J{o-
BEPUTEIIbHBIEC OLIEHKU JIJIS1 BEPOSITHOCTH.

47 | OnpezneneHue BEBIOOPOYHOH JIMHEHHOM perpeccuy MeTo/IOM HaMMEHBIINX KBaIPaToB.

Bri6opounsiii ko3 unment perpeccun. CocrapieHne NpsSMbIX PErPeCcCru.

KOHTpOJII)HbIe BOIIPOCHI U 3a/IaHUA IJIF IIPOBECACHUA TCKYIIECT0 KOHTPOJA MO TUCHHUILJINHE

«MaTteMaTHYeCKHH aHAJIH3»

KounTtpoubHbie padoTsl popmupoBanue komnerenuuii OIIK-1

TEMBbI

TemaTuka 3agaHuil ¥ 3aaa4 JJ151 KOHTPOJIbHBIX p2160T

2 cemecTp

[

Wl eXNHKA HETErPHPOBAHHAK
s dx
11.

xln3x

12. :{EI —l}: 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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BaroleMy e€ ¢ Cuion

mkz

, TAC I - paCCTOAHUEC TOYKH OT LICHTpPA. I[BI/DKCHI/IG HA4YMHACTCs

cr

coctostaus nokost npu? all . Haiitu Bpems, 110 McTedeHuH KOTOPOro TOYKa JJOCTUTHET HEHTPa.

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.
[]

Kputepun onieHKH KOHTPOJIBLHOMH padoThI

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

Onenka Kpurepuii onenkn

OtauyHo MOJIHOE, TPABWIBHOE BBITOJIHCHUE — 3aJaHHH OT/AENbHBIMU
HenodéTaMu; BeinoiHeHHe oT 90% u OoJree.

Xoporo MIPABWJILHOE BBIMTOJIHEHUE 3aJ[aHAA ¢ HE3HAYMTEIHLHBIM KOJTHMYESCTBOM
ommOO0K; BeITToaHEeHHE O0see 75% Mernee 90 %.

Y 10BIETBOPUTEIHHO BBINIOJIHCHHE OCHOBHOM YacTH 3aJaHUi ¢ OIIMOKAMH ; BBIIIOJIHCHUE

ooitee 50% menee 75 %.

HeynosneTBopurenbHO

YaCTUYHOE BBITIOJHCHUE 3aJaHUN (MEHee TOJIOBUHBI); JOMYIICHUE
3HAYUTEILHOIO KOJIMYECTBA OIINOOK; BEINONIHEHHE MeHee 50%.
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TecToBoe 3a7aHue 110 00LIKHOBEHHBIM IH({¢epeHINATbHBIM YPABHEHUAM

¢popmupoBanue komnerenuuii OIK-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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Kpurtepuu ouenku:

OTINYHO - 0T 90% 1o 100% npaBUIIBHBIX OTBETOB; XOPOILLIO
- oT 75% 1o 90% mnpaBUIBHBIX OTBETOB;
YIOBJIETBOPUTENBHO - OT 50% 110 75% TpaBUIBHBIX OTBETOB;
HEYJOBJIETBOPUTENHHO - MeHee 50% MpaBMIIBHBIX OTBETOB.

Ilepeuennb 3a1aHuii U 3a7a4 AJ1s1 pellleHUs HA MPAKTHYECKUX 3aHATUAX (OpMUpPOBaHHE
romnerenuuii OIMK-1

Hurerpain
Heonpejeaennblil HHTErpa
Haii i HHTerpaiLl.

:Etg.r+3 ; sinly Py Sx+1 & cns(]—i-q’a_'} :
l-f cos” X o= jmslxm ® IZA'JE 4{.4'1 +2x+7 lf 2Jx = o

[(1-3x)cosSxdr 7. [arctgdyfxdr 8. [ecosSxdr 9. [x'In(x+3)ar 10. }'—ms“ﬂg"ﬁ‘i)

2x

Py

11. j{j—r}h%ﬁfﬁ'

o
I

J(x? +3x-1)3"ar 13. J._’r:rsi.u:%dr 14. _F{S:r—!-}mi%dx 15. [(+f7—5x)sinxdx

m'rrg X+X 18 '[9{5:.111+m51} 10, _[ —3t Ay 13y
— iy

ms'f ls,;|_|:|_'|| 1(1—1]{1—2}

16. [(x=1)'tn* (x=T)x 17. _[

. . Ry i b - T
20. Izl Ll Lol 8 21 f{x i e dr 22 Isﬂ"h‘ms?‘jxcﬁ 23 J-Eiﬂ:_l'msll‘f{i‘f

{x+1}{.1‘—2}'1 x +1][1‘1+_‘r+2]
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24. dex 25. JL
FRSIN e
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'{2, y=11+x%) 2) r=simn’e 3y =2y, y=H
da) y=¢", 0£x<In5 46) r=3(l-sing) -—-a/2<pZ-x/6

o Ii].- 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
by

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
x=t, y=r-1Lz=2t0=1<2

5. Hanucats # npun:gurh dopuyny ['puaa gns nons Fu KOHTYPA Tpeyronsiuka ABC :
! UDBIKHOBEHHBIE THPpEepeHIHAILHBIE YPABHEHHH

Pewnts ypaBHeHNA:

1. (1+cosx)+[sin y+1dx = cos ydy {1 +cosx),

2. (" +)dy — (o + ") =0,

J. (e +)dx+(smy+xe’)dy=0,

4. Pewmts 3anauy Konm: x)y —y=—-Ilnx, w(2)=1.

5. Pewmmts ypasuenue ¥ —(crex)y" =ctex .
Pewmte ypagHeHHA:

6. V' +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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Kpurepun oneHuBaHus pelieHus 3a1a4u

Ouenka Kpurepuii ouenku

OT1inyHO CocraBiieH MNpaBWIbHBIA  aJrOPUTM  pELIEHUS 3aJayd, B
JIOTHYECKOM PACCYXKJIECHUH, B BBHIOOpPE (OPMYJT U PEIICHHH HET
OIIMOOK, MOJYYEeH BEPHBIH OTBET, 3a/a4a pelieHa pardoHaIbLHBIM
CII0COOOM.

Xopomio CocTaBiieH MNpaBUIBHBIA  ANTOPUTM  pELIEHUS  3aJadyd, B
JIOTUYECKOM PACCYXJIEHUUM U PpEUIEHUMH HEeT CYLIECTBEHHBIX
OlIMOOK; MPAaBWIBHO CZENaH BbIOOp (opMyn i peuieHus; ecTh
OOBSICHEHHE pELIeHUs, HO 3a/aya pelleHa HepaluOHAIbHbIM
CIOCOOOM WIJIM JIONYLIEHO He OoJyiee JABYX HECYLIECTBEHHBIX
o1OOK, MOJyYeH BEPHBII OTBET

YZ[OBHCTBOPI/ITCJ'IBHO 3a,Z[aHI/Ie MOHATO HPaBUJIbHO, B JIOTMYCCKOM PACCYKACHUHU HCT

CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHBI CYIIECTBEHHBIE OIINOKH B
BbIOOpE (POPMYIT MITM B MAaTEMAaTHIECKUX pacueTax; 3a/1a4ya penieHa
HE IIOJIHOCTBIO WJIM B OOLLIEM BHJIE.

HeynosnersopurensHo | 3agada pelieHa HENpaBHIbHO, I 3a/1a4a HE pellieHa

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Ycrubiii onpoc gopmupoBanue komnerenunii OITK-1

Omnpenenenre 1 reOMETPUIECKU CMbICT (PYHKIUH JIBYX IEPEMEHHBIX.

Jluauu ypoBHS (DYHKIMH IBYX NEPEMEHHBIX.

YacTHble MPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX NEPEMEHHBIX, UX F€OMETPUUYECKUNA CMBICI 4
OyHKIIMHN HECKOJIBKUX MEPEMEHHBIX, TIOHATHE MOJTHOTO AuddepeHnunana.

JuddeperurpoBanme cI0KHbIX GYHKIUNA HECKOIBKIX MEPEMEHHBIX.

[Tpou3BomHBIE BBICHIMX TOPSAAKOB (YHKIMM HECKOJBKMX TNepeMeHHbIX. CMmemaHHbIe

npousBoansie. Teopema [IBapiia.

[IponsBoaHas GyHKIIMM HECKOJIBKUX MEPEMEHHBIX 110 HAIPABJICHHUIO.

[Ipon3BoHAas IO HAIPABJICHHUIO ¥ TPAJUEHT CKAJISPHOTO MOJIS.

OkcTpeMyM (PyHKIHMN HECKOJIBKUX NEPEMEHHBIX.

Heo6xonumoe u 10cTaTOYHOE YCIIOBUS SKCTpeMyMa (DYHKIMU ABYX [I€PEMEHHBIX.

[TepBooOpasnas, HeonpeAeIeHHBINH HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpeMEHHON 1 HHTErPUPOBAHKE 10 YaCTSIM B HEONIPEEICHHOM UHTErpalle.

WHTerprupoBaHue ¢ IOMOIIbIO MOABEIEHHS 1101 3HaK AuddepeHnuana.

WHTerpupoBanue palMoHAIbHBIX JpoOeH.

WHTerpupoBaHue Mo 4acTsM U 3aMEHA IEPEMEHHOM B OIIPEJIEIICHHOM MHTErpalle.

WuTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLUH, OCHOBHBIE IIPUEMBI.

WHTerpupoBanue HppaliOHAIBHBIX (YHKIHUI.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJACTAHOBKA.

Onpenenennslii uHTErpai u ero cBoiicrsa. ®opmyna Hetorona — JleiiGnuna.

[TpusnoxeHus onpeeNeHHOr0 HHTErpaia K PeIeHHI0 TeOMETPHUECKUX U PU3UUECKUX 3a/1au.

Beruucnenue miomanei ¢ NoMoIbo ONPEIeICHHOI0 HHTErpasa.

Brruuciienue miomaay v ATUHbI KPUBOH, 3aJJaHHOM ypaBHEHUSMHU B TTapaMeTPHUECKON (opme.

Brruncnenue miomaay KpUBOJIMHEWHOTO CEKTOPA B MOJISIPHBIX KOOPAMHATAX.

Bbluncnenne miom@aaed B OPSAMOYTOJBHBIX M IMOJIPHBIX KOOpJAMHATaX C IOMOIIBIO

OIPENIEIICHHOT0 UHTETpaa.
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25
26
27
28
29

30

33
34

35
36
37
38
39
40
41

42
43

44

45

46

47

48

49

50

Brruncnenue UIMHBL IyTH ¢ TOMOLIBIO ONPEAEICHHOTO NHTETpaIa.

Brruncnenue UIMHbL 1yTy KpUBOH, 3aJaHHOM MApaMETPUYECKHU.

Brruucnenne oobema Tena BpalleHus C MOMOIIbIO ONPEAETIeHHOT0 HHTerpaa.

Brruncnenue miomaay noBEpXHOCTH TEJIa BpaIllCHNUS.

HecoGcTBeHHbIE MHTErpalibl MEPBOT0O M BTOpOro tumna. [ToHATHS CXOAUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOI'0 UHTETpaa.

HecoOcTBeHHble HWHTErpaibl OT pa3pbelBHBIX (GyHKkuuid. 31 KparHble, KpUBOJIMHEHHBIE,
MMOBEPXHOCTHBIEC UHTETPabl, 32 /IBOWHOW HHTETPAJl, ONPEACIICHUE U CBOKCTBA.

IIpaBuiia BEIYKCIIEHHS JBOMHOIO HHTETpaJIa.

Hekotopble mnpuiaoxkeHHs MABOMHOIO HHTerpana (K BBIYMCICHHIO IUIOIIAJCH, OOBEMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIUH, KOOPANHAT LIEHTPA TSKECTH.

TpoliHOM UHTErpa, ONpPEACIICHUE U CBOKCTBA.

KpuBosnHeNHbIM HHTErpall EPBOTO TUNA .

KpuBonnHeNHbIN HHTETpa BTOPOrO THUIIA.

Heo0xonnmoe U 10CTaTOYHOE YCIOBHUSI HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpaja OT IyTH
MHTETPUPOBAHUSL.

®opmyna ['puna.

IToBepXHOCTHBIN MHTErPaJ NIEPBOrO THUIIA.

DJeMEHTHI TEOPUH 110JIs, TOBEPXHOCTHBIA HHTETpaJl BTOPOTO THIIA.

Pemenue nuddepeHnmranbHeix ypaBHeHu (1.y.) 1-ro nopsaka.

OcHOBHbIE TOHSATUS OOBIKHOBEHHBIX AU(epeHlnaIbHbIX YpPaBHEHHH MEpBOro MOPSAIKa.
[TocTanoBka 3amaun Kommu. Teopema cymiecTBOBaHHS M €IMHCTBEHHOCTH perneHus. Oomee u
YaCTHOE peLIeHMs, OOLIMM M YacTHbIM MHTerpaiel. ['eoMeTpuyeckuil CMBICT OOILEro
UHTETpaa.

VYpaBHeHUs ¢ pa3IeNAIOUMMHICI TEPEMEHHBIMH, OJHOPOAHbIE TU(PepeHIaIbHbIC YPaBHEHUS,
ypaBHEHHMS B NOJHBIX AupdepeHnnanax.

JIuneliHbIe n.y. MEpBOro NOpsAKa U ypaBHEHUs bepHyiu. PerieHue JIMHEWHBIX ypaBHEHUU
METOJIOM BapHaIMU ITPOU3BOJIBHON OCTOSIHHOM, METOJOM ITpou3BeAeHU bepHyuin.
Omnepanuy HaJl KOMIJIEKCHBIMH YHCIIAMH B alnreOpanyeckol M TPUrOHOMETPHUYECKON (hopmax.
Juddepennunanbapie ypaBHEHUsT BBICIIAX TMOpsSAKoB. Dopmbl 3amucu AudQepeHnnarbHoro
ypaBHeHHUs n-ro nopsnaka. Oo6mee u gyactHoe pemeHus. [locranoBka 3agaun Komm, kpaeBoi
3amauyn. MHTErpupoBanne METOA0M OHMKEHUS TOPSAKa.

Jluneiinbie ogHOpoaHBIC AU(depeHInaIbHbIe ypaBHEHUSI n — To mopsaka. OOIre cBoWcTBa
pelLeHH JIMHEHHBIX OAHOPOAHBIX TU(depeHINaIbHbIX YpaBHEHUH n — ro nopsaaka. [lonarue
(GyHIAMEHTAJILHOW CHUCTEMBl pEIIeHHH  JHMHEHHOro OAHOPOAHOro Au(depeHIHnalIbHOTO
yYpaBHEHHUS 1 — I'o MOPsi/IKa, € MOCTPOSHHE Uil YPaBHEHUH C MOCTOSIHHBIMU KO3 pULineHTaMu.
XapakTepUCTUUECKOE ypaBHEHHE. DBuja 4YacTHBIX pELICHUH JIMHEWHOIO OJHOPOAHOIO
middepeHInanbHOr0 ypaBHEHUsT 7 — TO TIOpsiIKa B 3aBUCUMOCTH OT BHJA KOpHEH
XapaKTepUCTUYECKOTO YpaBHEHUSI.

Jluneitnble HeOAHOPOAHBIE AU PEepeHIInaIbHbIE YPABHEHUSI /1 — IO MOPSAJKA C MOCTOSHHBIMU
koadpunmenTamu. Teopema 0 CTpyKType 00IIero pemeHus Takux ypaBHeHuil. Meroa nojnbopa
YaCTHOTO perieHus: (METOJ] HEOMPEACICHHBIX KOA(DPUITMEHTOB) IS pa3IMYHBIX CHEIHATBHBIX
BHJIOB IIPaBOM YacCTH.

Jlunelinple HeonHOpoJHbIE IU(QepeHIranbHble YpaBHEHUs BTOPOro mopsijaka. Meron
BapHally IPOU3BOJIBHBIX IIOCTOSIHHBIX.
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51

52

Pemenne  auddepeHnmansHBIX  ypaBHEHHME ¢ TMEPEeMEHHBIMH  KOX(pQHUIMEHTAMH
Juddepenunansaoe ypaBHeHue Ditnepa. [IpuMeHeHne CTeNEeHHBIX PsJIOB K HHTETPUPOBAHHIO
muddepeHInanbHbIX YpaBHEHUH.

CucteMbl 0OBIKHOBEHHBIX TU(GepeHINaIbHbIX ypaBHeHUNA. OcHOBHBIE NMOHATHSA. HOopMasbHbIe
CHCTEMbI IMHEHHBIX OJTHOPOIHBIX U HEOJHOPOAHBIX HU((hepeHInabHBIX ypaBHeHUN. Perenne
JUHEWHBIX OJHOPOJIHBIX M HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX aU((depeHInaTbHBIX

YPaBHEHUH € IOCTOSTHHBIMU KO3 UIIUECHTAMH.
53 CXOAMMOCTh YHCIIOBBIX PSIIOB.
54 OO0nacTb CXOUMOCTH CTEIIEHHOTO Psijia.
55 Paznoxenue GyHKIMNA B CTETICHHOU P/
56 TlpunoxeHus CTENIEHHBIX PSJIOB.
Kpurepuu oueHkn ycTHOro onpoca (codeceqoBanms)

OneHka «OTJIIMYHO» BBICTABISAETCS CTYACHTY, €CIU CTYIAEHT OPUEHTUPYETCS B TEOPETHUECKOM
MaTepHaie; UMeeT IpecTaBieHne 00 OCHOBHBIX MOAXOJax K M3JlaraéMOMy MaTepuaiy; 3HaeT
ONpPENEICHUSI OCHOBHBIX TEOPETUYECKUX IOHATHM H3JIaraéMOM TEMBI, yMEET IIPUMEHATH
TEOPETUYECKUE CBEJICHUS JUIS aHAJIN3a PAKTUYECKOr0 MaTepralia, B OCHOBHOM JIEMOHCTPUPYET
TFOTOBHOCTh IIPUMEHATH TEOPETUYECKHE 3HAHUSA B IIPAKTUYECKON ACATEIBHOCTH U OCBOCHHE
00JIBIIMHCTBA NIOKa3aTenel (OpMUPYEMbBIX KOMITETEHITHH.

OneHka «XOpoIIo» BBICTABIISIETCS CTYACHTY, €CIU CTYACHT OPUEHTHPYETCS B TEOPETUUECKOM
MaTepHuae; UMeeT NpEeICTaBIeHHEe 00 OCHOBHBIX MOJAXO/JaX K H3JaraéMoMy MaTepuaity, HO
3aTpyHAETCS B OTBETaX HA HEKOTOPBIE BOIIPOCHI; 3HAET ONPEAEICHHS OCHOBHBIX TEOPETUUYECKUX
MOHATHUI H3N1araeMoi TeMbl, HO HE B IIOJTHON Mepe OTpakaeT CyTh pacCMaTpUBAaeMOM MPOOIIEMBI,
B OCHOBHOM YMe€ET IIPUMEHATH TEOPETHUUECKUE CBEACHUS U1 aHajau3a IPaKTHUYECKOIro
Marepuana, B OCHOBHOM JEMOHCTPUPYET TI'OTOBHOCTb IPUMEHATH TEOPETHUYECKUE 3HAHUS B
MPAaKTUYECKOH JIeATENIbHOCTH ¥ OCBOGHHE OONBIIMHCTBA TIOKa3aTelell  (QopMHUpYyeMBIX
komneTeHIMH.  OILleHKa «yJIOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CJIM ITOKa3aHbI
HEJIOCTATOYHBIE 3HAHUS TEOPETUYECKOI0 MaTEPHUaIa, OCHOBHBIX MOHATHI M3J1araéMOW TEMBI, HE
BCerja C MpaBWIbHBIM U HEOOXOJUMBIM NPUMEHEHUEM CIELUAIBHBIX TEPMHHOB, MOHATHUH U
KaTeropui; aHaiau3 NpakTUYECKOro MaTepHasa Oblil HEUETKUH.

OneHka «HEyIOBIETBOPUTENIBHO» BBICTABISETCS B CIIy4asX, KOTJa HE BBINOJIHEHBI YCIOBUS,
[IO3BOJIAIOIINE BBICTABUTH OLIEHKY «YyIOBIETBOPUTEIILHOY.

36



	1 Цели и задачи освоения дисциплины
	2 Место дисциплины в структуре ООП бакалавриата
	3 Структура и содержание дисциплины
	3.1 Виды учебной работы и трудоемкость
	3.2 Содержание разделов дисциплины
	3.3 Тематика практических занятий

	4 Учебно-методическое и информационное обеспечение дисциплины
	4.1 Основная литература
	4.2 Дополнительная литература
	4.3 Электронные образовательные ресурсы
	4.4 Лицензионное и свободно распространяемое программное обеспечение
	4.5 Современные профессиональные базы данных и информационные справочные системы

	5 Материально-техническое обеспечение дисциплины
	6 Методические рекомендации
	6.1 Методические рекомендации для обучающихся по освоению дисциплины
	6.2 Методические рекомендации для преподавателя по организации обучения

	7 Фонды оценочных средств
	7.1 Методы контроля и оценивания результатов обучения
	7.3 Оценочные средства по дисциплине


		2026-08-28T20:15:05+0300
	Филиппова О.Д.




