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Pabouas mporpamma IUCHUIUIMHEI pa3paboTaHa B COOTBETCTBHH C:

1) @®enepanbHblii 3ak0oH Poccuiickoit @eneparmu ot 29.12.2012 Ne 273-®3 «O6
obpaszoBanuu B Poccuiickoit denepanumy (C M3MEHEHUSMU U IOTIOJTHCHHUSIMH );

2)  ®epepanbHBI TOCYIapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT BBICIIETO OOPa30BaHUS
(ypoBeHb OakamaBpuaTa) IO HarmpaBjieHHt0 moarotoBku 15.03.04 ABToMaTu3anus TEXHOJIOTHYECKUX
MPOIIECCOB ¥ TPOM3BOJICTB, YTBEPXKJICHHBIM MpUKa3oM MUHHCTEpCTBA OOpa30BaHHUS H HAYKU
Poccutickoit ®eneparuu ot 9 aBrycra 2021 roga Ne 730 (nanee — @I'OC BO).

3) IIpuxa3 MunuctepctBa obpa3zoBanusi u Hayku Poccuiickoit @enepanuu ot 05.04.2017
Ne 301 «O6 yrBepxaenun [lopsigka opraHu3avy U OCYIIECTBICHUS 00pa30BaTEeIbHON JCSITCIBHOCTH
1o 00pa3oBaTeNIbHBIM MPOrpaMMa BBICILIETO O00pa3oBaHUs — Hporpamma OakajaBpuara, MporpamMmam
crieruainuTeTa, MporpaMMaM MarucTpaTypb».

4)  VYueOHbIM IUTaHOM (OYHOHM, OYHO-3204HOW (opM 0OydeHHUs) MO HalpaBJICHUIO
noarotoBku 15.03.04 ABromaTu3anusi TEXHOJIOTHYECKUX MPOLECCOB U TPOU3BOJICTB.

PaGouast mporpaMMa TUCIHHIUTHHBI BKIIOYAaeT B ceOs OIEHOYHBIC MaTepHambl JJIS TIPOBEACHHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEXYTOYHOM arTecTanuu no quciuuruinHe (Dol o1ieHOYHBIX
CPEICTB IS IPOBEICHUS TEKYILErO0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEKYTOYHON aTTECTALMU 110 UTOram
OCBOEHUS AUCLUILINHBI).

Astop: Anekcees [1.J1., noueHt, k.1.H., kaheapel [IMul
(ykazath ®UO, yueHyI0 CTENICHb, YUCHOE 3BAHUE WU JIOJHKHOCTD)

[Tporpamma ono6pena Ha 3acenanuu kadenpsl [IMul (mpotokon Ne 8 ot 27.06.2025 r).



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 qucuuniaussbl B crpykrype OOII 6akanaBpuara

JuctuminHa «MaTemMaTHYeCKUui aHau3» OTHOCHTCS K o0si3arenbHoi yacTH (b.1.1.17) ocHOBHOIM
oOpa3oBarenpHON TpOrpaMMmbl OakajiaBpuata HarpasieHusi noarotoBku 15.03.04 AromaTtuzamms
TEXHOJIOTMUECKHUX MPOIECCOB U MPOU3BOJICTB.

JucuunnnHa «MarteMaTH4eCKHil aHaIKu3» B3aWMOCBSI3aHA CO CIEAYIOUUMH JUCHUILTHHAMHU U
npaktukamu OOIT:
- METO/bl aHAJIN3a U CUHTE3a CUCTEM,
- ¢busnka;
- TEopeTHYecKasi U MPHUKJIAIHAS MEXaHUKA, - OCHOBBI TU(POBOH 0OPaOOTKH CUTHAJIOB.

3 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCHHILIMHE (MOLY.I10),
COOTHECEHHbIE C IVIAHUPYEMBbIMHU pe3yJIbTaTaMU 0CBOeHHS 00pa30BaTeIbHOI POrpaMMBbl

B pesynbTare oCBOEHUS AMCUUIUIMHBI (MOIYJs) Y oOydarommxcs (GOpMHUPYIOTCS CIeIyroIue
KOMIIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTBHI CIEAYIOLIUE pe3yJbTaThl OOydeHUs Kak »JTail
(bopMHPOBaHHUS COOTBETCTBYIOLINX KOMITETCHIINN



B pe3yabTarte ocBoeHMsI

o0pa3oBaTeJIbHOI NPo-

rpamMMbl o0yvarouuics
A0JIKEeH 00J1a1aTh

I/IH)II/IKaTOP JOCTHXKCHUA KOMIICTCHIIUHA

Hepeqeﬂb MJIAaHUPYEMBbBIX pPE3yJbTaTOB oﬁyqe}mﬂ Mo TMCHMUIIJINHE

OIIK-1. ITpumensaTs
€CTeCTBCHHOHAYYHbIC W
00IIenHKECHEPHBIE
3HAHUS, METO/IBI
MaTeMaTHYECKOTO
aHaym3a

MOJIETMPOBAHUS B
npodeccuoHaNbHON

ACATCIIBHOCTH

NOIIK-1.1. Tlpumenser ecTecTBEHHOHay4HbIE M OOIIEHH)KEHEPHBIE

3HAHUS TPHU pelIeHnH PoeCCHOHANBHBIX 33124

HOIIK-1.2. TlpumeHser METOAbl MAaTEMaTUYECKOIO
MOJICJIMPOBAHHUS MTPH PELICHUH MPO(ECCHOHANBHBIX 3aja4

3HaTbh: OCHOBHBIE IIOJNIOKEHUS MaTEeMaTHKH Ul pelIeHus 3aaad
BO3HUKAIOIINX B X0/1€ MPO(ECCHOHAITBHON NeSTENFHOCTH.

YMeTb: UCHONB30BAaTh METOABI MAaTEMATUYECKOI'O aHamu3a Ui
OINMCaHMUSI OCHOBHBIX 3aKOHOMEPHOCTEH, NEWCTBYIOUIUX B MpOLECcCe
W3TOTOBJIEHUS TPOIYKITUH.

Bnagers: HaBbIKAMU IPUMEHEHUSI COBPEMEHHOT'O MaTEMaTHYECKOTO
WHCTPYMEHTApHs JUIS PelieHus MPo(eCCHOHANBHBIX 3a]1a9; METOJaMH
MaTeMaTUYEeCKOr0 aHajn3a U MOJEIMPOBAHNS.




4 CTpyKTYypa U co/iepKaHue TMCUUILITUHBI

OO6m1ast TpyI0EMKOCTh TUCIUILTAHBI COCTABIISECT 4 3a4€THBIX eaUHUIL, T.¢. 144 gacoB (13 HuX 108
94acoB — CaMOCTOsITENIbHAsI paboTa CTYJAEHTOB 0OUYHO-3a09HOM (hopMbl 1 90 0uHOM GopMBbI 00yUEHNS).
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
paszena

IInan 3aHATHS, OCHOBHOC COACPIKAHUC

Brrancnenne mpou3BogHON 1o ompenenenuto. JuddepeHnmpoBanne MPOCTEHITNX (QYHKIHIA.
I'eomerpuueckne u (U3NUECKUE NPHIOKEHHUS Npou3BoIHOH. JuddepeHurnpoBaHue CI0XKHBIX
¢ynkuuii. Jlorapupmuueckoe nuddepenumponanue. Juddepenuupoanne

GbyHKIUH, 3a1aHHBIX TapamMeTprudecku. [IpousBonHble u and depeHIranbl BHICIINX MOPSIKOB.
[Tpasumo Jlomurans. MccnenoBanue QpyHKIUIT Ha SKCTPEMYM.

Brranciienre 4acTHBIX TPOU3BOAHBIX. [nddepeHnupoBanne HESBHBIX (YHKIHH.
HuddepennmpoBanue cioxHoi 1 HessBHOH pyHKIuu. [loBTOopHOE nuddeperunpoBanme

Meron 3aMEHBI IEPEMEHHON U UHTETPUPOBAHMS 110 YacTIM. VIHTerpupoBaHUE palliOHAIBHBIX
npobeii. THTEerpupoBanue nppauroHaNbHBIX BEIpaKeHUH. VIHTerpupoBaHne TPUTOHOMETPHUYECKIX
BBIPAKEHUI.

CriocoObl TOYHOTO BBIYUCIICHHS OIIPEETICHHOT0 HHTerpana. Beruucnenne miomaaei miockux
¢uryp. Beruucnenue 1IMHBI AyTH KPUBOH U 0OBEMOB TeJ BpaleHus. BerancieHrne HecoOCTBEHHBIX
uHTerpanos. OnpeneneHHbie 1 HecOOCTBEHHBIE HHTErpaibl. OnpeneneHHbIi HHTETPAJ B MOIAPHON
CHCTeMEe KOOpAMHAT

Pemenune nuddepeHnmanbHpIX ypaBHeHHH | OpsiIKa ¢ pa3aessiomMHUCs IEPEMEHHBIMU 1
OIHOpOAHBIX. PerieHne nuHeiHbIX ypaBHeHuH. Pemnenue ypaBuenuit bepuymm. ud. ypaBHeHus
MIEPBOTO MOPSIKA

Juddepennmanbapie ypaBHEHUs, JOIYCKAIOIINE TOHMXKEHUS nopsaaka. KoMIuiekcHble yucna.
Anrebpandeckas popMa 3alMCH KOMIUIEKCHBIX YHcell. TpuroHoMeTpruecKas U oka3zaTebHast
(opMbI KOMIIIEKCHBIX uncen. [elicTBus Hax HuMuU. JIluneitnbie nuddepennuansapie ypaBHEHUS
BTOPOTO MOpsAIKa. MeTo1 BapHalliy POU3BOIBHBIX MTOCTOSHHBIX.

Jluneitnbie quddepeHnranbHpie ypaBHEHUS] BTOPOTO NOPAIKA C TOCTOSHHBIMH KO3 (DUIIEHTaMU.
XapakTepuctuieckoe ypaBHeHue. Ob1iee pelieHne JMHEHHOro 0IHOPOAHOro AuddepeHIaIbHOTo
ypaBHEHUS C MMOCTOSTHHBIMU K03 punimentamu. Heogropoausie ypaBaeHus. OThICKaHHE YaCTHOTO
pemeHus] HEOAHOPOAHOTO JTMHEHHOTO YpaBHEHUSI METOJIOM HEOPEaeIeHHBIX K03(h(DUITMEHTOB.

4.3 CamocTosiTesibHasA paboTa

Ko
yac

TeMI)I, pa3aciibl, BBIHECECHHBIC Ha CAMOCTOATCIIbHYIO IMTOATOTOBKY




54/ 96 | CamocToATENbHOE N3YUYEHNE OTIENBHBIX TEM KypCa:
Huddepentman ¢pyaxnun. [lponssonnsie n nuddepeHnmamsl BEICIINX TOPSIKOB.
Teopems! Pomna, Jlarpanxa, Kommu. [Ipasuno Jlonurans.

HauOonbiee n HauMeHblIee 3HaueHUs1 GYHKIUH HA 3aMKHYTOM HHTEpBaJe.

BeinmyknocTs ¥ BOTHYTOCTh rpaduka QyHKIMH, TOUYKU Ieperuoa.

AcumnToTsl rpaduka GYHKLINH - BepTUKaJIbHAsL, TOPU30HTAIbHAS M HAKIIOHHAS

CkainsipHoe 1oJie, TMHAU 1 TIOBEPXHOCTH YpOBH:. [Ipon3BogHbIE IO HAIPABIEHUIO U TPAJUEHT
CKAJISIPHOTO TOJIsl. Y paBHEHHE KacaTelIbHON MIIOCKOCTH K MMOBEPXHOCTH. DKCTPEMYM (QYHKIHH
HECKOJIBKHX MepeMeHHbIX. Heo0XomuMble ycIoBuUs 3KCTpeMyMa.

AN

7. HHTerpupoBanue paunoHAIBHBIX JpOOei.

8. Brruncnenne 1IMHBL AYTH KPUBOH U 0OBEMOB TN BPALICHUSI.

9. HecobcTBeHHBIE HHTETpalibl ¢ 0ECKOHEUHBIMU IIPEAEIaMU.

10. KpatHbie unTerpasl.

11. KommuiekcHbie unicna. ApudmeTndeckie qeiHCTBUA HAJ HUMU. AJreOpanveckas u

TpUroHOMeTpHUecKast hopma 3arucu KOMITIEKCHBIX uncen. @opmyna Ditnepa. [lokazarensHas hopma
3allUCHU KOMIUIEKCHOTO YUCIIA.

12. Juddepennmanbabie ypaBHEHUS, JOITYCKAIONINE TTOHMKESHUS TTOPSIKa

13. MeTon Bapualiy MpOU3BOJIBHEIX IOCTOSIHHBIX. Pemenne miuaeHbIx nuddepeHnmnaibHpIX
ypaBHEHUH 2 TOpsiKa ¢ TOCTOSTHHBIME KO3 UITUCHTaMU.

14. Pemenne cucreM nuHEHHBIX TU(GEPEHITHATBHBIX YPaBHEHHH TIEPBOTO ITOPSIKA.

5 O0pa3oBaTesibHbIE TEXHOJIOTHU

Meroaruka mnpenogaBaHus —JUCHMIUIMHBL «MaremMaTHYecKuil aHaluu3» MW peanu3auus
KOMIIETEHTHOCTHOTO TIOJXOJa B H3JIOKEHUM M BOCHPUATHH NPEAYCMATPUBAECT HCIOJIb30BAHUE
CIENYIONINX aKTHBHBIX M WHTEPAKTUBHBIX (OPM TIPOBEACHHS TPYIIOBBIX, HWHIUBUIYaJIbHBIX,
ayIUTOPHBIX 3aHATHI B COYCTAHWHU C BHEAYJIUTOPHOW pabOTON ¢ 1eNbio (hOPMHUPOBAHMS U PA3BUTH
MPo¢)eCCHOHATIBHBIX HABBIKOB, O0YYaFOIIIHXCS:

- MOATOTOBKA, MPEACTABJICHUE W OOCYKIEHNE MTPE3CHTAINNA Ha MPAKTUYECKUX 3aHATHSX;

— WCIIOJIb30BAHNE HMHTEPAKTHBHBIX (POPM TEKYIIEro KOHTpOJE B (hOpMe ayIaUuTOPHOTO
WHTEPHETTECTUPOBAHMUS;

- pellIeHHE 3a/1ay Ha TPAKTHUYECKUX 3aHATHSIX.

6 OneHouHble cpeAcTBA [JIsl TeKyLIero KOHTPOJISI YCIeBaeMOCTH, IPOMEKYTOYHOMH
arrecTallid MO WTOraM OCBOEHUSI JUCHUILUIMHBI M Yy4eOHO-MeToAH4YecKoe o0ecneyeHne
CaMOCTOSITeIbHON padoThl CTYIEHTOB

B mpomecce 0oO0ydeHHs HCIOIB3YIOTCS OLEHOYHBbIE (OPMBI CAMOCTOSTENBHON pPabOThI
CTY/ICHTOB, OLICHOYHBIE CPEJICTBA TEKYILEro KOHTPOJISA YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTAIUIA:
pa3sHOYpOBHEBBIC 33]]aU U 3aJlaHMs,

KOHTPOJIbHAs paboTa, YCTHBIH
OIIPOC, PK3aMEH.

6.1 ®oHx OLIEHOYHBIX CPEACTB /ISl IPOBEICHHUS NIPOMEKYTOYHOM aTTeCTalMu
o0ydarumuxcst Mo JUCHUIIMHE (MOIYJIIO)

6.1.1 IlepeueHb KOMIETEHLIUI C yKa3aHUEM 3TaloB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS
00pa3zoBaTeIbHON NPOrpaMMBbl

B pe3synbpTaTe ocBOCHUS AUCIUIUIMHBI (MOIYIIs1) GOPMUPYIOTCS KOMITETCHITUH:

Kon B pe3yabTaTe 0cBOeHUsI 00pPa30BaTeIbHON MPOrpaMMbl 00y4aroIuiics 10/KeH
KOMIIeTeHIIHH N ENEYNS




OIIK-1 IIpuMeHATh eCTeCTBEHHOHAYYHbIE M OOIIEHHKEHEPHBIE 3HAHUSA, METOJbl MaTEMaTHYECKOTO
aHaJ3a U MOJICITIMPOBAHMSA B IPO(EeCCHOHATBHON eI TeIEHOCTH

B mpomecce ocBocHHs 00pa3oBaTeNbHOW MPOTPaAMMBI JTAHHBIC KOMIIETEHIIMH, B TOM YHCJIC HX
OTJIEJIbHBIE KOMITOHEHTHI, (DOPMHUPYIOTCS TMOITAITHO B XOJE OCBOCHUS OOYYAIONIMMHCS IWCITHILINH
(Momynei), MpakTHK B COOTBETCTBHUU C Y4YEOHBIM IUIAHOM W KaJICHIAPHBIM TI'paduKOM Yy4eOHOTO
nporiecca.

6.1.2 OnucaHue mokaszaTeslell M KpUTEPUEB OLEHUBAHUS KOMIIETCHLUMH, (OPMHUPYEMBIX IO
UTOr'aM OCBOEHMSI JUCLUIUIMHBI (MOZYJIsI), OMUCAHUE IIKaJ OLlEHUBAHUS

[loka3zaTeneMm OLEHMBAHUS KOMIETEHIMH Ha pa3IMYHBIX 3Tamax UX (pOPMUPOBAHUS SBISETCS
JOCTIKEHHE 00y4YaroUIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB O0YUYEeHHUs IO AUCLHUILIMHE (MOJIYJIIO).



Kputepun onennBanus

IToxka3artensn 5 3 4 5
OIIK-1. [IpumMeHsTh €cTeCTBEHHOHAYYHBIE W OOIeMH)KEHEpHBIE 3HAHUS, METOIBI MATEMATHIECKOTO aHATN3a M MOAETHUPOBAHUS B TPO(ECCHOHANBHOI JIeITeNbHOCTH
3HaTh: ocHOBHBIE | O0yJaroImuics OOyyvaromuiicss  AeMOHCTpUpyeT  HemosHoe | O0yJaromuiics neMoHcTpupyeT | O0yJaromuiics
MIOJIOKEHHUS JEMOHCTPUPYET  TOJHOE | COOTBETCTBHE 3HAHWN OCHOBHBIX IOJIOKEHUI | YACTUYHOE  COOTBETCTBHE  3HAHUH | IEMOHCTPUPYET TIOJTHOE
MaTeMaTUKU JUISL | OTCYTCTBHE WIN | MAaTEMaTHKH JUI PEIIeHUs 3a/1a4, BO3HUKAIOIINX | OCHOBHBIX TIOJOXEHMH MaTeMaTHUKU | COOTBETCTBHE  HEOOXOAMMBIX
peleHus 3aJ1a4, | HEJOCTaTOYHOE B XolIe HNpoQecCHOHANBHON AEATEJBHOCTH. | U PelleHHs 3a/1ad, BOSHUKAIOIINX B | 3HAHUH OCHOBHBIX I1OJIOKCHHUN
BO3ZHHUKAIONINX B XOJIE | COOTBETCTBHE 3HaHu# | JlomyckaroTcs 3HAYUTEIIEHBIE omnOKy, | Xoae podeCCHOHAIBHON | MATEMATUKU I PELICHUs
npodeccHoHATEHON OCHOBHBIX MOJIO’KEHUH | IPOSIBIIIETCA HEJOCTATOYHOCTh 3HAHUM, MO PAAY | NEATEIBHOCTH. JormyckaroTes | 3a7a4, BO3HHMKAIOIIUX B XOAE
JIeSITENIbHOCTH. MaTeMaTHKH Ui PELIeHUs | IoKazaTeNe,  OOydYalolIMHCS ~ WCHBITHIBAET | HE3HAYUTEIbHBIC omnOKy, | TpodeccHoHaIbHOM
3a/a4, BO3HUKAIOUINX B | 3HAYUTENbHBIC 3aTPYJHEHUS MPHU OMEPUPOBAHUH | HETOYHOCTH,  3aTPYAHEHHS  TIPH | JeSTeTbHOCTH. CBobogHO
XoJe TpodeccHOHATFHON | 3HAHUAMH NPU UX MIEPEHOCE Ha HOBBIE CUTYAIMH. | aHATUTHYECKHUX OIMEPaLnsIX. OTIepupyeT MPHOOPETEHHBIMHU
JESTENbHOCTH. 3HAHUAMU.
Ymerb: ucnonp3oBath | O0ygatommiics He ymeer | OOydarommiics  IeMOHCTpUpYyeT  HemoiHoe | O0yuarommiics neMoHcTpupyeT | O0ygaromuiics
METOIBI WIM B  HEJOCTaTOYHOM | COOTBETCTBHE YMEHWI HCIOIb30BATH METOMBI | YACTUYHOE COOTBETCTBHE YMEHHH | IEMOHCTPHUPYET IIOJTHOE
MaTeMaTH4YEeCKOTr0 CTETIEHU yMEeT | MaTeMaTHYeCKOro  aHaiu3a s ONHCAHMS | UCIOJIb30BaTh METOJIbI | COOTBETCTBUE YMEHUI
aHanm3a JUISL | KICTIOJIB30BaTh METOJIbl | OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIOIIMX B | MATEMaTHMYECKOTO  aHajau3a Ui | UCTIOJIb30BaTh METOIbI
OMHCaHUsl OCHOBHBIX | MATEMATHYECKOTO aHaJIu3a | Mpolecce W3TOTOBJICHUS MIPOAYKIIUH. | OTIMCAHUS OCHOBHBIX | MATEMAaTUYECKOTO aHAIN3a IS
3aKOHOMEPHOCTE, JUIA OMHUCAaHHWA OCHOBHBIX | JlomyckatoTcs 3HAYUTENbHBIC OmMOKH, | 3aKOHOMEPHOCTEH, AEWCTBYIOMINX B | OIIMCAHUSI OCHOBHBIX
JIEHCTBYIOIIMX B | 3aKOHOMEPHOCTEH, MIPOSIBISIETCA HEJOCTATOYHOCTh YMEHUH, 10 pALy | IpoIlecce U3rOTOBIEHHUS IPOAYKLHUU. | 3aKOHOMEPHOCTEH,
nporecce JEWCTBYIOIIMX B IIpoLecce | IoKa3zaTeNne,  OOydJalolIMHCS ~ HMCHBITHIBAET | YMEHUS OCBOEHBI, HO JOIYCKAIOTCS | ACHCTBYIOIIMX B  Ipolecce
W3TOTOBJICHUS W3TOTOBJICHUS POAYKIIUH. | 3HAUUTENbHbIE 3aTPYJHEHUS MIPH ONEPHUPOBAHUH | HE3HAYUTEIHHbBIE OLIMOKH, | U3TOTOBJICHUS MPOAYKLIMH.
MPOAYKLIMH. YMEHMSMH TIpH UX T[IEpEeHOCE Ha HOBbIE | HETOYHOCTH,  3arpyAHeHus  1ipu | CBoOoIHO oTepupyeT
CUTyaIuH. AHAJINTHYECKUX OTIEPaLsIX, | HPHOOPETEHHBIMH  YMEHHSAMH,
MEPEeHOCE  YMEHWH  Ha  HOBBIC, | IPUMEHAET HMX B CHUTyalMsX
HECTaHJApTHBIE CUTYAIUH. MOBBIIIEHHOM CIOXKHOCTH.
Baagers: O6yuaromuiics He BiazgeeT | OOyvaroIIuiics BiIajeeT HaBbIKaMU npuMeHeHns | OOyvaroruiicss 9acTuuHo  Biajgeer | OOydarommiics B MOJHOM
- HaBbIKaMy | W11 B HEJOCTATOYHOM | cOBpPEMEHHOTO MaTEMaTUYECKOI'O | HAaBBIKAMH NPUMEHEHHs | oO0beMe  BJIaZieeT HaBBIKAMH
MIPUMEHEHUS CTCIICHH BIIAACET | ycTpyMeHTapust h10) € pELIEHUs | COBPEMEHHOIO MaTEMAaTUYECKOIO | IPUMEHEHUSI ~ COBPEMEHHOTO
COBPEMEHHOTO HaBBIKAMH  HPUMCHCHUA | 11y heccronambHbIX 3ajay; METOJaMH | MHCTPYMEHTapusi  JUid  pelIeHHUs | MaTeMaTH4eCcKOoro
MaTeMaTHYEeCKOTO COBPEMCHHOTO MaTeMaTHYeCKOTO aHaM3a W MOJCIMPOBAHHA. | MPO(ECCHOHANBHBIX 3a/a4; | MHCTpYMEHTapus AJsl pelIeHus
WHCTpYMEHTapus i EEE?E;EZ;?;I;I? s Jomyckatorcst 3HAYUTEIBHBIE omKOKY, | METOaMH MaTeMaTH4YeCKOro aHajau3a | Npo(hecCHOHaIbHBIX 3a1ad4;
peleHus MPOSIBISIETCA HEJ0CTATOYHOCTh BIIQJICHUSA | U MOZAENUpoBaHus. HaBbIKH OCBOEHBI, | METOAAMHA ~ MaTEMAaTHYECKOTO

POo(eCCHOHABHBIX

pereHus mpogeccuo-

HaBBIKAMH TI0 psiAy mokaszareseid, O0yqarommiics

HO JONyCKAlOTCA HCE3HAYUTCIILHBIC

aHaJinda MW  MOACIUPOBAHUS.




3agad; - MeToJaMHu
MaTeEMaTH4YECKOTO
aHaJm3a U
MOJIEJIMPOBAHUSL.

HAJIBHBIX 3aJa4, MCTOOaMH
MATEMATHYCCKOIoO aHajm3a
U MOACIIUPOBAHUA.

HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IIpU
MPUMCHCHUHN HABBIKOB B HOBBIX CUTYallUAX.

OIMOKHN, HETOYHOCTH, 3aTPyAHEHUS
MpH  aHAJUTUYECKUX  ONepaIusx,
NepeHoce yMEHW  Ha  HOBEHIE,
HECTaHIAPTHEIC CUTYaIUH.

CBo0OogHO
MOJTyYeHHBIE
CUTYaIUIX
CIIO’KHOCTH.

MIPUMEHSET
HaBBIKU B
HOBBIIIEHHON
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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., UynpeiHoB Bb.Il. OCHOBBI MaTeMaTHKH W €€ TPUIOKEHUS B IKOHOMHUYECKOM
obpazoBanuu: YuebHoe nocobue. — M.: [leno, 2008. — 720c.

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

Aunekcees [1.JI.Beiciias matemartuka. Pa3nen: AHanurudeckas reoMeTpust

3. | Anekcees I1.JI., ITonoBa M.A. Briciias matematrka. Pa3gennl: KominiekcHbie yucia.
Juddepennnansueie ypasaenus. Pagpl. - 111 MUCuC, TV, 2005. - 119 c.

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

Anexkcees [1.JI. Teopus BeposTHOCTEH. Y4eOHO-METOIMUECKOE TTOCOOUE,

5. | I'mypman B.E. PykoBOJICTBO K PEMIEHUIO 3a/1a4 110 TEOPUHU BEPOSTHOCTEN U MAaTEMATHYECKOM
cTatuctuke: Y4yeOHoe nmocobue ais By30B. — Beicmas 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 MONMTEXHUYECKOTO yHUBepcureTa  http://lib.mospolitech.ru;
http://elibmgup.ru

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

3BC « Jlanp» www.e.lanbook.com;

HanmonanbsHas a5ekTpoHHas 6ndmuoreka 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 obpasosanue, dhenepanbHblii TOPTAT

Rl D Ead o

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

http://dmvn.mexmat.net/calculus.php -Pecypc paccunran Ha ctynearoB MexMarta MI'Y u He
5. | Tonpko. CaliT — MCTOYHUK MHOTOYHMCIICHHBIX PECYPCOB, TAKMX KaK KOHCIICKTHI Pa3IMIHBIX
JICKIUH, U BOOOIIE BCEr0 TOTO, YTO MOXKET MOMOYb CTYJICHTY B €r0 HEJIErKON JKU3HH.

www.moeobrazovanie.ru - MaTepreT-nnpoekT 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 — HeKOMMepUecKHii 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(POPMAITUH KaK JUISl IIKOJILHUKOB,

8. . .
CTYAEHTOB, TaK M JUIi YYUTEJIeH, IpenojaBarenen
http://ipim.ru - UTHTepHET-NOPTaI UHTEIUIEKTYyaIbHOW MOJIOJICKHU, KOTOPBIH (B paszene
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 TEOPHs
10. | BepoATHOCTEN, MaTeMaTUYECKasi CTAaTUCTHKA, TEOPUS MAaCCOBOTO 00CTYKUBaHUS,
MaTeMaTHuecKas Teopus TesneTpapuKka U IpYyruM NPUIOKEHUSIM TEOPUU BEPOSITHOCTEH.

11. | http://www.eurekanet.ru - UnHOBanmonHasi oopa3zoBartebHasi CETh JDBpPHUKA.
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http://edu.ru/subjects/mathematics.html
http://edu.ru/subjects/mathematics.html
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http://www.mathtree.ru - JI[peBOBHIHBI KaTaJor MaTeMaTUYECKHX PECYPCOB COMAECPKUT
uHpopmanuio o kadeapax, nepcoHax, myonuKanusax, OuGINoTeKax, KypHajgax v T.11.

12.

http://www.ucheba.com - O6pa3oBarenbHbIil OPTaJI, OPUEHTHPOBAH B MIEPBYIO OUEPE]b 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, MpeA0CTaBISIOIIHMA
14. | poccuiickuM u 3apyOeKHbIM MaTeMaTUKaM pa3jIMyHble BO3MOXHOCTH B MIOMCKE HH(OPMALIUHU O
MaTeMaTU4eCKoM Ku3Hu B Poccuu.

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

15 nonyJsisspHoit 6ubauorexu Control B Matnab

16. | http://onru.ru/ - Karanor caiitoB._Yue0a.

http://www.uchim.utmn.ru/ - 9T0 IPOEKT, MOCBAMEHHBIA BOMPOCAM U MPOLIECCY 00yUYESHHUS

17.

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

8 MartepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUMIIIHMHbI

HanmeHoBaHHe crieNHAIBHBIX MIOMEIIEHHI U OCHaALEHHOCTD CHEUAJbHBIX OMeIeHu i 1

TOMeIeHN i 1J1s CAMOCTOATEIbHOI PadoThI TOMeleHN i 1J1s CAMOCTOATEIbHOI PadoThI
YueOnas aymutopus JekiuoHHoro tmma Ne 508, | Komrmekr MeOenu, MIEPEHOCHOM
yueOHonabopaTopHblii  kopmyc, 144000, MockoBckas | MyJIbTUMENMAHBIA  KOMIUIEKC — (MPOEKIMOHHBIA
00/1acTh, T. DKpaH, IPOEKTOP, HOYTOYK)

OnekTpocrans, yi. [leppomaiickast, 1.7

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

9 MeToauvecKue YKa3aHus il 00y4aloIIMXCs 110 OCBOCHUIO JUCHMILIHHBI

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

B xone NeKIMOHHBIX 3aHATUNA OOYyYaIOMUMCS PEKOMEHAYETCS BBIMOJIHATH CIEIYIOIINe
NEHCTBUS: BECTH KOHCIIEKTHPOBAaHME ydeOHOro Marepuasna; oOpamaTh BHHUMAaHHE Ha KaTErOpHH,
(hOpMYIIMPOBKH, PACKPBIBAIOIINE COJICPIKAHNE TEX MM MHBIX SBICHUH M MPOIECCOB, HAYYHBIC BHIBOIBI
U TPAKTUYECKUE PEKOMEHJAUMHM N0 HUX NPUMEHEHMIO;, 33/1aBaTh MPEMNOJABATEI0 YTOUYHSAOLIUE
BOIIPOCHI C LEBIO YSICHEHUS TEOPETUUECKUX MOJO0KEHUH, pa3pelICHHs] CITIOPHBIX CUTYaIIHiA.

XKenarenpbHO OCTaBHTh B pa0OYMX KOHCIEKTaX IOJIA, HA KOTOPHIX BO BHEAYJIUTOPHOE BpEMs
MOXKHO clieJlaTb TIOMETKM W3 PEKOMEHJOBAHHOW JIMTEpaTyphbl, JOMOJHSIOINIME MaTepHall
MPOCITYIIAHHON JICKITUH, a TaK)Ke MO TUYEPKUBAIOIINE OCOOYIO0 BAXKHOCTh T€X MJIM MHBIX TEOPETHUECKUX
MOJI0XKEHUH.

MeToanyeckue yKazaHHus K NPAKTHYECKUM 3aHATHAM

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATHIM, 00ydaromUMCsi HEOOXOAUMO U3YYUTh OCHOBHYIO
JTUTEepaTypy, O3HAKOMHUTBHCS C JIOTIOJHHUTEIBHOW JIMUTEpaTypod, HOBBIMU NYyOJHKAIUSIMH B
MEPUOANYECKUX M3JAHUAX: KypHanax. IIpm 3TOM ydecTp peKOMEHJauuM NpenoAaBareiis |
TpeOoBaHUsl y4eOHOW MporpaMMbl. B Xo/le¢ MOATOTOBKMA K MPAKTHUECKUM 3aHITHSIM HEOOXOAMMO
OCBOUTH OCHOBHBIE MOHATHUS U METOJIMKU pacyeTa MoKa3areyieil, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

B TedyeHHME MPaKkTUYECKOTO 3aHITHS CTYACHTY HEOOXOJMMO BBIOJHHUTH 33J[aHUS, BBIJAHHBIC
MIperno/iaBaTesieM, YTO 3aUUThIBACTCA KaK TEeKyIas paboTa CTyIeHTa.

MeToanyeckue yKa3aHUs MO BbINOJHEHHIO KOHTPOJIbHOH padoThl

Jlnst 3akperieHusT TMPaKTUYECKHX HaBBIKOB CTYJIEHTAM MOTYT OBITh BBIJaHBI THIIOBBIC
WHIUBUTyaJIbHBIC 3aJIaHUsI, KOTOPHIC JOJKHBI ObITh CIaHBI B YCTAHOBIICHHBIN MPEMOaBaTesieM CPOK.
BrinonHeHHble 3ajaHus OLICHUBAIOTCA HA OLEHKY. Llesb BhINOMHEHNs NHANBUIYAJIbHONM KOHTPOJIBHOU
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http://www.uchim.utmn.ru/
http://www.cat.onru.ru/onrucat/cat/study_lv1/russia_lv1/
http://www.cat.onru.ru/onrucat/cat/study_lv1/russia_lv1/
http://onru.ru/
http://www.artspb.com/indexkalman.html
http://www.mathnet.ru/
http://ucheba.com/
http://www.mathtree.ru/

paboTHI: MPOBEpPKAa YMEHHI U HABBIKOB CAMOCTOSTEIHHOTO PEIICHUs] KOHKPETHBIX 3a/1a4 10 JaHHOMY

paszeny JAMCUMIUIMHBI, NPOBEpPKa JOTMYECKOro OOOCHOBAHMS pEUIeHMs, YMEHU NpHUMeHEeHue

TEOPETUIECCKUX 3HAHUN K PEUICHHUIO 3a]1ad.

MeToanuyeckne peKOMEHIAIUM 1JIsl CAMOCTOAATEIbHON PadoThI
CamocrosiTenpbHasi paboTa SBISIETCS OJHUM W3 BHAOB y4eOHBIX 3aHsATHH. CamocTosiTenpHast

paboTa HampaBJeHa HAa CaMOCTOSATEIbHOE HW3YYEHHE OTAEIbHOW TeMbl Y4eOHOW MUCHUIUIMHBI U

ABIIAETCS 00S3aTENBHON A KaKIOro O0ydyaromierocsi, ee 00beM OIpeaesseTcsl YYeOHBIM TUIaHOM.

AyauTopHas caMOCTOSITeNIbHAsE paboTa MO JUCIMILIAHE BBIMONHICTCS Ha Y4YEOHBIX 3aHATHIX O]

HEMOCPE/JICTBEHHBIM PYKOBOJCTBOM TIpEMojiaBaTelsi M 1O €ro 3aJaHHio. Breayauropnas

camocCTosITeNIbHAsE paboTa BBIMOJHSETCS CTYAEHTOM [0 3aJaHUI0 IpernojaBaTelisi, HO 0e3 ero

HETIOCPEACTBEHHOTO y4acThs. 3a/Ja4y CaMOCTOATEIBHOW paboThl CTyIeHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON padoThI;

- OCBOCHHE COJICPIKAHUS JUCIUTLTUHEI;

- yriayOsieHne colep:KaHusl U OCO3HAHUE OCHOBHBIX MOHSATUI AUCUUIUIMHBI;

- WCTIOJIb30BaHUE MaTepuasia, COOPaHHOTO W TOJIyYEHHOTO B XOJI€ CAMOCTOSATEIBHBIX 3aHITHH
JU1s1 9 (GEKTUBHOM TOJITOTOBKH K 3a4eTy/IK3aMEHY.

Bunpl BHEayIMTOPHOM CaMOCTOATEILHON pabOTHI:

- CaMOCTOSITENIbHOE U3YyYEHHE OTACTbHBIX TEM TUCIUILINHEI,

- MOATOTOBKA K JIEKIIMOHHBIM 3aHSTHUSIM;

- MOATOTOBKA K CEMUHAPaM U MPAKTHUECKUM 3aHSITHSIM;

- o(opMIIeHHE OTYETOB IO BBIMOJIHEHHBIM Ja00paTOpHBIM paboTaM M MOJATOTOBKA K UX 3alIHTE;
- BBITIOJIHEHUE pacueTHO-Tpaduyeckoit paboThI.

J171s1 BBITTOJTHEHUSI CAMOCTOSITENIbHON PadOThI HEOOXOAUMO MIPONTH CIIEAYIOUIHE TAIIBI:

- OTIpEeJICJICHUE LI CAaMOCTOSATEIILHOW PadOTHI;

- KOHKpETHU3aIus T03HABaTEeLHOM 3a/1a4;

- CaMOOIIEHKA TOTOBHOCTH K CaMOCTOSITEIIbHOU paboTe;

- BBIOOD aJIEKBATHOTO crioco0a JAeCTBHSI, BEAYIIEro K PEIICHUIO 3a1a4H;

- TUTAHUPOBaHHUE PabOTHI (CAMOCTOSATEIBHON WIIH C TIOMOIIBIO TIPETOIaBaTeNsl) HaJl 3alaHueM; -
OCYIIECTBJICHUE B  IPOLIECCE  BBIMIOJIHEHUS  CAMOCTOATEIBHOM  pabOThl  CaMOKOHTPOJIS
(TIpOMEXYTOYHOTO ¥ KOHEYHOT0) PE3YIHTATOB pabOTHl U KOPPEKTUPOBKA BHITIOJIHEHUS PAOOTHI;

- pedaexcus;

- mpe3eHTalus paboThI.

10 MeToanyeckne peKOMEHIANMH IS IIPenoiaBaTeist

B3anmopeicTBue mpenogaBarenss €O CTyACHTAMM MOXHO Ppas3AelIiUTh Ha HECKOJBKO
COCTABJIAIOLIMX — JIEKIIMOHHbIC, MPAKTHUYECKHE M J1a0OpaTOpHbIE 3aHATHS M KOHCYJIbTHPOBAHHE.
IIpenogaBaTens OODKEH IOCIEAOBATENbHO BBIYATATh CTYACHTAM psJ JEKLUUH, B XOAE KOTOPBIX
ClIeyeT COCPENOTOYHUTH BHHMMAHME Ha KIIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOTO
MaTepuaia, a TaKKe OpraHu30BaTh IPOBEACHUE MPAKTUYECKUX 3aHATHUH TakuM o0Opa3oM, 4TOOBI
aKTUBU3UPOBAThb MBIIIJICHUE CTYJIEHTOB, CTHUMYJIUPOBATh CAMOCTOSITEIBHOE H3BJICYCHHE HMH
HE00X0IMMOW MH(POPMALIMU U3 PA3TMYHBIX UCTOYHUKOB, CPABHUTENBHBIM aHAIN3 METOAOB PEIICHUH,
COIIOCTABJICHUE MOJYUYEHHBIX PE3YyJIbTaTOB, (POPMYIUPOBKY M apryMEHTALMIO COOCTBEHHBIX B3IVISJIOB
Ha MHOTHE criopHble npobiemsl. [lepen HauanoM npenoaaBaHust MPENoaBaTeN0 HEOOX0AUMO:

- U3y4uTh pabouyro Nporpammy, Lejau U 3a7a4 JUCLUILINHBI,

- YETKO IMPEe/ICTaBIATh ce0e, KaKue 3HaHUs, YMEHHUS U HaBBIKH JIOJKEH MPUOOPECTU CTYJICHT; -

MO3HAKOMUTCSA C BUJIAMH Y4eOHOM pabOThl; - H3YUUTh COAEPIKaHUE Pa3AeioB JUCHUIUINHBL.

B Xone NEeKIMOHHOro 3aHATUS NPENojAaBaTeib JOKEH Ha3BaTh TeMy, ydyeOHbIE BOIPOCHI,

O3HAKOMMTB CTYJIEHTOB C IIEPEYHEM OCHOBHOW M JOTIOJIHUTENBHOM JIUTEPATYPBI 110 TEME 3aHATHSL.
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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
CTpyKkTypa u coaep:kaHue TUCHUIVINHBI «MaTeMaTHYeCKH AaHAJIN3)» 110 HANIPABJICHHUIO NOATOTOBKH

15.03.04 ABToOMaTH3aUsI TEXHOJOTHYECKUX MPOIECCOB U NMPOU3BOACTB (DakauaBp)
OuHo-3204Hast popma o0yueHust

Buanbl yue6Hoil padoThl, BKIIOYast Dopmbl
CaMOCTOSITEeJILHYIO padoTy Buabl camocTosiTeIbHON padoThl | aTTeCTALIMH
n/n Paznen CTYJ€HTOB, U TPYA0€MKOCTh B CTYAEHTOB *
yacax

J | II/C | Jlag | CPC |KCP | AC | YO | P33 P (Kp| T 9 3

1 Juddepennmansaoe ncuncienne GyHKIIHMA HECKOIBKUX 5 ) 14 4 N
NEPEMEHHBIX U €T0 TPUIIOKEHHS
2 Heonpenenennsiii uHTErpai 2 2 20 +
3 OrnpeneneHHbll HHTErpaj 2 2 16 + +
4 OObIKHOBEHHBIC MG depeHITHATBHBIC YPAaBHEHUS ITEPBOTO MOPSIIKA 4 4 20 +
5 Huddepentmanpapie ypaBHEHHS BTOPOTO MOPSIIKA 4 4 20 + +
6 Psaner 4 4 18 +
Dopma ammecmayuu 1 1 1 C)
Bcezo wacos no oucyunaune 6o émopom cemecmpe 18 18 108
Ounasn ¢popma o0yueHust
Buanbi yue6Hoii padoThl, BKIIOYas DopmblI
CaMOCTOSITeJIbLHYIO padoTy Buasl camocTosiTeIbHON PadoThl | aTTeCTAlMHU
n/n Pasznen CTYIEHTOB, U TPY/I0€MKOCTH B CTYAeHTOB *
yacax

J |II/C | Jlag | CPC |KCP | AC | YO | P33 P (Kp| T 9 3

1 HuddepentnmanpHoe ncuuciienne GyHKIINA HECKOIBKAX ’ 6 12 . n
MIEPEMEHHBIX M €T0 MPUII0KEHHUS
2 HeomnpeeneHublii HHTETpAT 2 6 14 +
3 OnpeneneHHbIi HHTErPa 2 6 14 + +
4 OO0bIkHOBEeHHBIE MU (hepeHIInaNbHBIE YPaBHEHUS TIEPBOTO MTOPSIKA 4 6 16 +
5 HuddepennmansHpie ypaBHEHHS BTOPOTO MOPSIKA 4 6 18 + +
6 Psnst 4 6 16 + +
Dopma ammecmayuu 1 1 1 C)
Bceeo uacos no oucyunaune 6o smopom cemecmpe 18 36 90




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



[Tpunoxxenue b k paboueii mporpamme

MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPA30BAHUS POCCUCKON ®EJIEPALINNA
®EJIEPAJIbHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BbICILIEI'O OBPABOBAHMS

«MOCKOBCKHWI MOJIUTEXHUYECKAW YHUBEPCUTET»

(MOCKOBCKHIA MOJINTEX)
JIEKTPOCTAILCKMI HHCTHTYT (puianan) MOoCKOBCKOI0 MOJTUTEXHHYECKOTO
YHHBEpCHTeTa

Hanpasnenue noaroroBku
15.03.04 ABTOoOMaTH3aIUsI TEXHOJOTHYECKUX MPOIECCOB U NMPOU3BOIACTB

HanpasrienHocTh 00pa3oBaTesIbHOM NpOTrpamMMbl
«P0o6oTH3MPOBAHHBbIE KOMILIEKCHD)

®dopma 00ydyeHHsI: OUHAsI, OUHO-3a0YHAas

Buas! mpodeccnonanbHOM NesITeTbHOCTH:
IIPOEKTHO-KOHCTPYKTOPCKAs.

Kadenpa: «I[Ipuknagnas maTeMaTtuka 1 HHGOPMATUKAY

®OH/I OHUEHOYHbBIX CPEJICTB
O JUCIHUITJIMHE
«MarteMaTnuyecKkuii aHAJIN3»

Cocrasg: 1. Ilacnopt (hoHIa OLIEHOYHBIX CPENICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!
pa3sHOYpPOBHEBBIE 3a]1a4U U 3a/1aHUs,
KOHTpOJIbHas paboTa, YCTHBIN OIpoc,
TECTOBBIE 33JaHNUs, BOIIPOCHI K IK3aMEHY

CocraBuTesb: 01

Anekcees I1.JI.

Dnekrpoctanb 2025



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

AHAJIU3»

Hanpasnenue noarotroBku

15.03.04 ABTOMaTH3anMsl TEXHOJIOTHYECKHUX MPOLECCOB U NMPOU3BO/JCTB

HanpasienHocTs 00pazoBaTeIbHON MPOrpaMMBbl
«P0o00TH3MPOBaAHHBbIE KOMILIEKCHI»

YpoBeHs OakasaBpuat

dopma 00yueHus
O4YHasi, 0YHO-320YHAA

Ne n/n | KoHTpoaupyemblie pa3ziesnsbl (TeEMb)
JUCIUITAHBI

OObIkHOBEHHBIE AU (hepeHITnaTbHBIC
ypaBHEHUs TIEPBOTO MOPSIKA
Huddepennmanbapie ypaBHEHUS BTOPOTO
nopsiKa

3. |Pangmer

[IpomexxyTouHnas arrecrauus

19

Kon xonTponmupyemoit
KOMITETCHIIUH (WJTU €€
YaCTH)

OIIK-1

OIIK-1
OIIK-1

HaunmenoBaunue
OIICHOYHOT'O
cpencTea

VYceTHBIM onpoc
Penrenue 3anau
KonTtponpHas
pabota

DK3aMeH



IMOKA3ATEJb YPOBHS C®OPMHUPOBAHHOCTH KOMIIETEHIIUIA

«MaTemMaTHUYeCcKHii aHATIU3)»

®PI'OC BO 15.03.04 ABToMaTH3aUMs TEXHOJOTHYECKHMX NMPOLECCOB U MPOU3BOACTB

B mporniecce ocBOeHUS TaHHOW AUCHIUIUIAHBI CTYAEHT (POPMUPYET U JEMOHCTPUPYET CIIeIyIOIINe KOMITETSHITHH:

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma Crenenu ypoBHeil 0CBOeHUsI
HUHJEKC (popmupoBanuns OLICHOYHOI'0 KOMIIeTeHIHii
®OPMYJIUPOBKA KOMIIeTeHIN i cpeacrsa
OI1K-1 [IpumensTs 3HaTh: JIeKIHA, YO, ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHBIE W OCHOBHBIC MOJIOXCHUS MaTEMAaTUKU AJIs PEIICHUS camocrosaTensHas | K/P, BIIAICET HaBBIKAMHU paboThI c
O6H.I€I/IH>K€HepHBIe 3aa4, BO3HHUKAKOIINX B X0JIe npo(beccnoHaJ'[], pa60Ta, T, P33, OCHOBHBIMHU IIOHATHUSAMHU U METOAAMU B
3HAHUS, METOMIBIK0ii 1eSTENBHOCTH. MIPaKTUICCKUE JK3aMeH paMKax JUCIUILIAHEI.
MaTEMaTHYCCKOTO aHAIN3a yyioTh: 3aHATHUSL IloBbIICHHBIN YPOBEHB
1 MOICIHPOBAHUA B penonp30BaTh METONBI MAaTEMaTHUYECKOTO AaHAIN3a CBOOO/IHO  BJIaZeeT MATCMATHYCCKUMHU
MpoecCHoHanbHOH IUIs.  ONKCAHWsS  OCHOBHBIX  3aKOHOMEPHOCTEH, MeToIaMn " TpUHIATIAMH
ACATEILHOCTH JENCTBYIOIIMX B nporecce W3TOTOBJICHUS nmpHOOpeTeHNUs, UCIIOIb30BaHUA u
npoaykuuu. Biaaners: OOHOBIICHUS Oonee ) TITyOOKHX
- HaBBIKAMH PUMEHEHHUSI COBPEMEHHOT'O MATCMATHICCKIX  3HAHMM,  BIafecT
MaTeMaTUYECKOT0 HHCTPYMEHTApHUs ISl peLICHUS PasIMIHBIMU criocobamm cbopa,
00paboTKH " MPUMEHEHHUSI

npodeccrHoHaIbHBIX 3a1aY;
- METOJIaMH MaTEeMaTHYECKOTO aHalln3a U
MOJICITUPOBAHUSL.

MaTeMaTudecKor HHPOpMaInm;




IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCHUNINHE «MaTeMaTHYeCKHii aHATIH3»

o/

Haunmenosanue
OLIEHOYHOTO
cpencTaa

KpaTkas xapakrepucTHKa OLIEHOYHOTO
cpeacTBa

IIpencraBienue
OLICHOYHOTI'O CPEICTBA B

DdOC

KontpoinbHas
(camocTosTenbHAS)
pabora (KP)

CpenctBo MpOBEPKHM YMEHUH MPUMEHSTH
[IOJy4YEHHBbIC 3HAaHUA I PEIICHHUS 3a1ay
OIIPENEICEHHOIO TUIIA 110 TEME WX pa3Jeiy

KoMmnekt KoHTpoJib
HBIX 3aJIaHUI TIO Bapu-

aHTaM

PasnoypoBHEBEIE
3a7jauy U 3aJaHus
(P33)

Pa3nuuaror 3a1a4u U 3a1aHUS:

a) penpoAYKTUBHOTO YpPOBHS, MO3BOJISIOLIUE]
OLICHUBaTh M JMArHOCTUPOBATH 3HAHHE
(akTHUeckoro Marepuana (6a3oBbie TOHATHS,
QITOPUTMBI, (DAKTBI) M YMEHHE MPABUIBHO]
WCIIONIb30BaTh  CIIELUANbHBIE TEPMHHBI U
TIOHATHS, y3HAaBaHUE OOBEKTOB M3YYCHHUS B
pamKax OTIpeIeIEHHOTO paszzena
TTUCITUTUTAHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHSI,
M03BOJIAIOIINE OLICHHBATh u
TUArHOCTHPOBATh YMEHUS CHHTE3HPOBATh,
aHAM3UPOBaTh, 0000MAaTh (AaKTUYECKU U
TEOPETHUYECKUI Marepuall C
(dbopMyJIMpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHHEM TPUYMHHO- CJIEJCTBEHHBIX
CBsI3€I;
B) TBOPYECKOTO YPOBHSI, IIO3BOJISIOIINE
OLICHUBATb W JHMAarHOCTUPOBATh yMEHUS,
WHTETPUPOBATH 3HAHUS Pa3IMYHBIX 00JIACTEH,
ApryMEHTHPOBaTh  COOCTBEHHYIO  TOYKY
3pCHUSL.

KommekT pazHoypos-

HEBBIX 3a7a4 U 3aJJaHUI

VYeTHBI o1poc

cobeceI0BaHume,
(YO)

CpencTtBo KOHTpPOJIS,, OpPraHM30BAHHOE Kak
crnenuanbHas ~ Oecelma  MeJaroruyeckoro
paboTHMKAa C OOydYarolmuMcs Ha TEMBI,
CBSI3AHHBIE C W3Y4YaeMOW [HMCIUIUIMHOM, U
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAHHM
00y4aromerocsi mo OMpeleIeHHOMY pa3jeny,
Teme, mpodaeMe U T.11.

Bompocs! 1o te
Mam/pazjiesiaM IUCIH
TUJTMHBI

Tect (T)

Cucrema cTaHIapTU3UPOBAHHBIX 3a/JaHUM,
MIO3BOJIAIOIAs aBTOMAaTU3UPOBATh IPOLEAYPY
U3MEPEHHsI YPOBHS 3HAaHUM M yMEHUH
00ydarorerocs.

dDoHa TECTOBBIX 3a4a-
HUU

DK3aMeH

Wrorosast popma orieHKH 3HaHUN. B BeICIINX
V4eOHBIX 3aBEICHUSX MPOBOASTCS BO BPEMS

Bompocs 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)

L. [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 MpOU3BOIHBIE BHICHIMX MOPAAKOB (PYHKIMH JIBYX [IEPEMEHHBIX (ONpeaeaeHus).
[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. | MaTerpupoBaHme ¢ IOMOIIBIO TOXIECTBEHHBIX MPE0OPa30BaHUN TIOABIHTETPATHHOTO
BBIPQ)KEHUSI.

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

17. | aTerpupoBaHue oJIBECHNEM MO 3HaK quddepeHnnana (Ha KOHKPETHBIX IPUMeEpax).

18. | IlHTerpupoBaHme 1o 4acTsIM B HEOTIPEIEIICHHOM 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. | aTerpupoBaHue Mo 4acTsM B ONpeeIeHHOM HHTerpaie (popmyia, mpuMepsl).

24. | BpluncneHue miomaaeil ¢ MOMOIIBIO0 ONPEeICHHOT0 HHTETpaJa.

25. | BeluucneHue JIUH KPUBBIX C IIOMOIIBIO OTPEACIEHHOT0 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. | Iuddepennmansuble ypaBHEHUS 1-T0 OpsIKa ¢ Pa3IeISIFOIIMMUCS IEPEMEHHBIMU.

30. | JIuneitnble quddepeHnmaibable ypaBHeHUs 1-ro nmopsaka (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 BeposATHOCTH U baiieca.

37. | TloBropHbie ucnbiTanus. ®opmyna beprymy.

38. | JlokanpHas ¥ uHTErpajgbHas TeopeMsl Jlamnaca. OTKIIOHEHHE OTHOCUTEIBHOM 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 33/1a4¥ MAaTEMAaTUYECKOM CTATUCTUKHU. [ UCTOrpaMMBbI CTPYIITUPOBAHHBIX
JAHHBIX.

45. | ToyeuHble OIIEHKH IIEHTPa PaCIpEACICHHUS 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

TEMBbI

TemaTuka 3a7aHuil M 32124 AJI5 KOHTPOJIbHBIX PadoT

2 cemecTp

i | eXHHKA HHTETPHPOBANHAY

d-
H'Ixh;r

12. [(e¥ 1) @
(l +x° Nﬂ:rcrau} ; I{E :

[3/ax+3dx 13. [tan(3x +1)dx
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, [X+~aresiny 14, [In(x +4)d
J \/1 — 52
5. .(x+1)-e_"dx 15. [arctan+/x dx
6. .(x2+1)-cos4xdx 16. [cosx-cos2x-cos3xdx
fsin’ x [ Xxdx
[ et V) e v o
c (x—2)dx - (Bx+1)dx
8. 18. | 7
'\/3—2x—x2 '(X —4XX+2)
- 2 o " 4
0 (x +1) s o, [aresin (2x+1)dx
T+ a)x-1) T o1-(2x+1)
sin x - xlog (x2 —4)dx
10. | ——dk 3
J.\/4—coszx 2] (x2 —4)

«HDHJIO?KCHPIS] OINpeaeJéHHOr0 HHTErpaJjaa

1. Beruucnuts miuomans GUrypsl, orpaHUYeHHON rpadukamMu GyHKIMA y =9 — x*, y=0
(0<x<3).

2. Beraucauts mwiomans GUrypsl, OrpaHUYCHHON JTHHUASMHE, 3a1aHHBIMU YPaBHCHUSIMHU

X = \/Ecost, y:2\/55int (y22)

3. Beraucauts mwiomans GUrypel, OrpaHHYCHHOMN THHUSIMH, 3a1aHHBIMH YPABHCHUSIMH B T10-

JISIPHBIX KOOPAHMHATAX, T = COS 2¢

4. BeraucanTs IIUHY Oyryd KPUBOH, 3a0aHHOM YPAaBHCHHUSIMH B IPSMOYTOJBHOW CHCTEME KOOp-
2
JUHAT.y = x__ln_x , -1<x< 2.
4 2

5. BBIYMCIUTD JIMHY IyT'H KPUBOM, 3a1aHHOM MapaMETPHIECKUMU YPABHEHUSMU:
x = 3(2cos t — cos2t), y=3(2sint—sin2t), 0 <7 <27
6. BoruncauTh UIMHY DyTd KPUBOM, 3a1aHHOM YPABHEHUSMU B TIOJIIPHBIX KOOPAMHATAX,

/
p=2"" —7m/2<p<7/2 .

. 2 2
7. Borunciutbh 00bEM T, OTPAHMYCHHBIX OBEPXHOCTAMH, Z =X +4y~,z=2.

8. Beruuciuts 00pEM TeN1a, 00pa30BaHHOIO BpalleHHEM (DUTYPBI, OTPaHUYCHHOM rpaduKkaMu
bynxummit: x —x* —y = 0,2x? — 4x + y = 0. Ocb Bpamenus - Ox.

3 cemecTp

«Inddepennuanbubie YpABHEHHS NEPBOrQ MOPSIAKAY

1) ey(1+x2) aﬁv—2x(1+e}’) dx=0; 2) xInyy =x"y; y(O): €;

3) [x—ycosXJ dx+xcosZa§/:0; 4) ydx+2(@—x) dy=0, J’(l) =1;
x X

5) y'+y=3x; 6) y’—3y=e’2x,y(0)=0;

' L__l 3 3. ’ — . x 2 —_n.
7)y+x+1— 2(x+1)y, 8) 2()' +xy)=(x—1)e"y*, y(0)=2;

9) MatepuanpHas TOYKa Macchl M JBMXKETCS IO NPSMOIMHEHHOMY IYTH K IICHTPY, IPUTSITHU-
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mk?

BarouiemMy e€ ¢ cunoit , TAC I - paCCTOAHUC TOYKH OT LUEHTPA. ﬂBI/DKCHI/IG Ha4dYMWMHaCTCs

cr

COCTOSHHS IIOKOS IIpu’” d=— . Haiitn BpEMs, 110 UCTCUCHUHN KOTOPOTO TOYKA JOCTUTHET LCHTPA.
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10.

EHHHANLHELIE YDABHEHHA BTOROTO I Kl

L I.ﬂlld'} VPABHEHHA BEICUHTHY MOPaTEoR, JOMVCEAMIIHE NOHHECHHE MOpaTKa

’

1) " =sin’ xcosx2) .1"—J—=.r, ¥=2 (=0
X

3) ' =207 -Dargxd) 3" =3 +(0)'H ¥ = -
:

1. Mumeiinpie oapopoIHLe VpasHeHnd 2 NOPAIKD ¢ NOCTOAHMEIME Ko HIHEHTAME.
1) Hatimu onpederumes Bponckoso dia sadanusiy cucimen domkpi. Vemanoaums, ofpazy-
ROt T VBN (O HDAMERMATENPY CHCIEMY PELERIET HERTMOPOA0 GOHOPOINOMT VRaaHEHUR

]"] =X, .]I: =€

2) 3nam KopHE XapakmepHOMNEcK020 VPAsHEHIA, KaRucams obiee pelieie oduopodioso
VPOEHERIA.

k=0k =3
3) Hatimu ofujee peuienie odkopodtozo dug. ypaskenua. y"+ 7y +6y =0
4) Hatimu wacmuoe pewenue oduopoduozo oud. ypasuenun V' + 7y +6y=0, v()=T7,

V(0)=8.
[11. JIsueiinsle HeoIHOPOIHEIE JH HIHATEHEIE BHEHHA 2 o) il
- 1
1) Petiints ypasienine Memodon sapiaying RPoLrenTbiblx Rochoguimx ¥ — ) = x_l
e +

DOnpedentns aud SACHBOS0 PEERUS, ecTu WECCHIEB KOPHI €20 Xaparmepuciyeckoso
VPEEHERIA I RPABAR SACHh

a) 4 =—1-i. 4L =-1+i, f(x)=Ae™
6) 4 =5, 4 =-5, f(x)=e(ax’ +bx+c)
) A =—i, A, =i, fix)=Acosx+Bsinx
3) Haiimit ofiyee i SOCHROE PelieHia
a) )"+ —6y=—x"-15
6))" -8y +12y =—65cosdx
B) " +6) +9y=10sinx. W =y(0)=0
Ny-y=8¢’, y0)=2, y(©O)=4
2 =5y =25(e* +€™)

dx
—=x-z
IV, PelunThL cCHCTEMEL TH HUHATLHEY VPABHESHH a) ::f @)
— =0z
dt
$=4J'—:—Sx+l
dx
£=_1'+2:+x—1
dr
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11.

o [ 57 Rl

~

1. Haiits cysmy paga —
i ;u'—lﬂlaHﬂIE

2. HecneooRaTe Ha CXOOHMOCTE PRI

Elﬂ'il‘-u'r- = n+1 - +[ n T = 1
ﬂ.} = " ':} mn -.:l.} —_—_—
E nin ZE E 3n+5 g‘ulu-'{lin}
. ; 2n+1

-n™ :
Z{ ) nin+1)

]

3. BRIMHCIHTE CyMMY PAJa ¢ TOUHOCTRID o . Z ch- D™ =001

= W
N (n-2)° 2
4. HaiiTi 061acTE CXOAMMOCTH pAja Zf:.__:, (x+3)™".
i
5. Pano®uTte ynELIHIO 9 B paa Tefinopa mo CTENEHAM X .

20—x—x"
e
6. BruramennTs HETErpan ¢ TounocTeio 1o 0,001 j&"ﬁ‘_ dx.
[]

Kpurepun oueHKH KOHTPOJIbHOM PadoThI

Onenka Kpurepuii ouenku

OT1imyso MOJIHOE, TPABWJIGHOC  BBIMIOJIHEHUE 3QJaHUA € OTACIbHBIMH
Heno4uéTaMH; BeinonHeHne oT 90% u Ooiree.

Xopor1o MPaBUJILHOE BBIMOJHEHUE 3aJJaHUH C HE3HAYUTEIBHBIM KOJMYECTBOM
omKOoK; BeIoaHeHue 0omee 75% menee 90 %.

Y 10BNETBOPUTENHHO BBLIIIOJIHEHHE OCHOBHOM YacTH 3aJaHMIl ¢ OIIMOKAMU ; BBITIOJHEHHE
ooitee 50% menee 75 %.

HeynoBneTBoputensHo YaCTUYHOE BBIMIOJIHEHUE 3aJaHUil (MEHee IOJIOBUHBI); JOMYIICHHE

3HAYUTEILHOTO KOJMYECTBA OIIMOOK; BeImoiHeHue Menee 50%.

27



TecToBoe 3a7aHue 110 00LIKHOBEHHBIM IH (¢ epeHIuATbHBIM YPABHEHUAM

¢popmupoBanue komnerenumnii OIIK-1

JATAHHE Nel.

Jano ypasHeHHe NCPBOrO NOPLIKa If'l‘:l."—v'l."]ﬂ.:—_ldx =0 B popme, cogepwameil muddepenuna-
net. TIpHBEANTE €r0 K BHAY, paspeiiéHHOMY P —— NPOHIBOIHOH.
[ Otger | |
FATAHHE N2,

JMano audbepennmansnoe ypasnenne 3 =(k+1)x°, torna dynkuus y=x" ssnsercs ero pe-
LWCHKEM OPH k., paBHOM:

| Oreer | |
JATJAHHE Ne 3.

Obmmit naTerpan audupepeHUHANEHOND YPABHCHHA —— = XX HMCCT BHJI

BAPHAHTEI OTBETOB:

1) —l=£+C 7) —1=J.':+C 3}.\'=£+C‘ 4) l=£+c_
¥ 2 ¥y 2 ¥ )
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IAJTAHHE Ne 4.

YESGKHTC HHTCIPATBHYH) KPHBVIO PeINcHMA 3aaa4n Kowmn ana odnkHoBeHHOrO auddeperim-
ansHOro ypasHenns =21y p)=L1
BAPHAHTEI OTBETOB: DD ))C 3HA 4)B

JAJAHHE Ne S,

Jano  gudupepeHupansioe ypasHCHHE TPeThero nopagka v =x+2. Toraa ofiwee pewexne
YPABHCHHA HMCCT BHJL

BAPHAHTRI OTBETOBRB:

1) _1‘=1_r++1f+C 2 _]'=LI"+£I!'+C]£+C1I+C5
4 3 24 ] 2 -

3) Jr=Lx++lf +Cl£+f.,I+C;
24 3 2 g .

4 y=x'+xr +Cx" +Cx+C,.
IAITJAHHE Ne 6.

Pewenne samaun Komwn " =x, y(0)=1 3'(0)=2 umeer sua
BAPHAHTEI OTBETORB:
] il

X x x iy
DNy=— Dyp=—+2x PNy=—+2x+1 Hy=—+2x+1.
) 6 ; 5 5 )y 6 )] 3

JATJAHHE Ne 7.

Jano andupepenumnansioe ypasHenne BToporo nopagka x3°" +3' =0, Ttoraa ero obmee peue-
HHE HMEET BHUL

[ Orser |

JAJAHHE NeB.

Kophu xapakTepucTHYeCcKOro ypasuenns pasuwl by =k, =21k, = =k, =2 Torna ofmee pe-
WIECHHE THHEHHOTD 0IHOPOAHOTO ANGQEpPEeHIHATEHOID YPABHEHHA ¢ NOCTOSHHBIMI Koddidun-
CHTAMH OYIET HMETE BRI

[ Orser |

JAJAHHE Ne 9.

Hzpecrra yHIAMEHTANEHAR CHCTEME PEILCHEH OOHOPOIHONO THHEHHOO gugdepeHLHATEHOTO
ypasuenus: W =1 y=x, » =x". Toraa uactHoe PEILEHHC YPABHEHHA, YIDBICTBOPAIES
HAYANLHBIM yenosuam (0) =0, (0)=1, »"(0)=1, pasHO:

BAPHAHTEBI OTBETOB:
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1

Wiz 9 ‘2 s

3) :r+? 4) 1+.1'+§.

JAJTAHHE Ne 10.

Obwee pemenne guddpepeHunansHOrO ypasHeHua ™ + 9y =0 uMeeT Bua;

[ Oreer |

JAJTAHHE Ne 11.

Myukupa V=02 + 0" apnsercea obuum pewennem nuneiinoro oguopogsoro guddepen-
UMANEHONO YPABHCHHMA € MOCTOSHHEIMH KOApHUMCHTAME, TOrJa €ro XapaKTepHCTHUYCCKOE

YPABHCHHE HMECT BHI
BAPHAHTRI OTBETOB:

1) ¥-k-2=0 2) F+k-2=0 3) K +3k+2=0
4 K -3k+2=0.
JAJTAHHE Ne 12.

YacTHOMY  PCIICHHE)  JHHCHHOIO  HeogHopoauoro  AudupepeHuBansHOro  YPABHCHHA

¥ -5y +6y=x+1 noeugyero Npasoil YACTH COOTBCTCTEYET (IYHKLHA

BAPHAHTHl OTBETOB: 1) y,=Ax"+Bx 2) y,=Ade™ + B2 3) y.=e(Ax+B) 9
=Ar+8 .

JAJTAHHE No 13.

Jano nuueiinoe neoanopoanos gndupepeHIMANEHOE YPABHCHHE ¢ NOCTOAHHLEIMH KOMpdRmnen-

2x

Tamu P —5)"+6) = I B axoMm BHAC CHCIYET HCKATE YACTHOS PEIIEHHE HEOHOPOIHOTD

—g

VPABHCHHA MCETOLOM BADHALIHNH NPOHIBMIEHEX MOCTOAHHBIX T

| Oreer |

JAJTAHHE No 14.

Pewenne kpaceoii 3agaun  y" =0, O0=x=1 »0)=1 p1)=2 nmeereun
BAPHAHTEI OTBETOB:
) y=x-1 ) y=x 3jy=x+1 4) y=3x+1

JATJAHHE Ne 15,

Ofmee pemenne cHeTeMel JHGQEPCHUNANBHBIX YPaBHCHREH {;{ & "; if’ HMEET BHIL
Fr=nhn
BAPHAHTEI OTBETOB:
1) nw=C+0Ce™", %) n=0e"+Ce™ -1,
J-Iz = _C:E-w |1Il = C]E: 5 C:E-j. i .2
" »=C+Ce, B y=0+Ce -1
y,=Ce" -2 Y, =Ce" =2
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Kpurtepun ouenku:

otinyHO - 0T 90% 10 100% mpaBUIIBHBIX OTBETOB; XOPOIIO
- oT 75% no 90% npaBUIBHBIX OTBETOB;
YAOBJIETBOPUTENBHO - OT 50% 10 75% npaBUIBHBIX OTBETOB;
HEYJIOBJIETBOPUTEIHHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

Ilepeuennb 3a1aHuii U 32124 /sl pellleHUs] HA MPAKTHYECKUX 3aHATHAX
¢popmupoBanue komnerenumnii OIK-1
Hurerpans

HeonpeneaeHnbi HnHTEI AN
Haiitn pnrerpaie.

1!tgr+ smly b Sr+1 : _ cus{]—:’:-.g'_a__-} .
e 2 one b s gm0 e
Hl—-:’-"']msﬂxrir 1 J-arﬂg_y"_-:i"‘t 8. J'E“cm:‘-m"t 9 I'rl.u (x+3)dx 10. f—cns ]ﬂh-"q')dx

2x

11. j(:—x}hzfﬂﬁ-

o
[

J( +32-1)3"ax 13, J-Sl'sinl%dr 14. [(8x=3)cosTaix 15. [(f7 -5x)simxa

16. I{T'"ll In* (x - 1) i 17, J-m'rrg 1+1 . 18, I9{sm1+m51} 10 _[ - —-1x +13x

{ms'f 5:|.111. 1—:']'

i Bty i
20. IEJ G T f{ +ﬁ1 A dgx 22 Isi:u*!xms?‘i:rrﬁ' 23. I&:i:l:l:xms"h-:ﬁ'
X

(x+1)(x=2} (x*+x+2)
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dx

dx
24 j[d_r‘}—gmm 25. jm

Oupejelennslii nHTErpAl
1. Haiimi naowans Guryps, orpanndcaaoi rpaduxamy dryHimmii,
2. Haits naowans durypsl, OrpaHHMeHHON THHHAMMN, 34TAHHLIME YPABHCHHAMH B NOMAPHLIX
HOOPMHATX.
3. Haittu ofwem Tena, obpazosaHHoro epamweHues Quryp. s HEUCTHLIX BAPHAHTOE — OTHOCH=
TensHo ocH X, 108 YETHRIX BAPHAHTOR — OTHOCHTENRHO ocH Oy,
4. BeluMcaMTE JIHHBL IYT KPHBBIX
) 3JAHHLIX YPABHCHHAMM B OPAMOYIOABHON CHCTEME KOOPIHHAT,
0) T|AAHHBIX YPABHCHHAMHE B MOJISPHEIX KOOPAHHATIX — I8 YCTHRIX BAPHAHTOR,
VPABHCHHAME B MAPAMETPHYCCKOH (hopMe — N8 HEUCTHRIX BAPHAHTOR.
5. BeIMHCAMTE MIOMATH NOBCPXHOCTH, 0OPA30BAHHOIN NIPH BPALNCHHH BOKPYT ocH 0X KpHBOIL.
6. BuluucnMTh HECOBCTBCHHEIC HHTEIPAILL HIM YCTAHOBHTE HX PACXOAHMOCT.
7. Perunts 3agauy ¢ GUIHUECKHM COOCPHAHNEM.
Yenosua sanay

1) y=x'12, y=1/1+x%) 2) r=sin’p N =2y, y=H
da) y=¢", 0=£x<In5 46) r=3l-sing) -a/2<LpZL—x/6

o - 1 s
5) y=Ux, 3=x<4 6) !(" 1{? Wiy {Ihl‘.r:ix
LK — D

7 Onuopoaasiil crepaeHs AnHeoi 21 aueet Macey M, MaTepHANEHAR TOUKA MACCH M Pacio-
JIOMCHA HA CEPCIMHEOM NEPICHINKYIAPE K CTCPAHID Ha paccTosnny B ot ero cepenmiil. C ka-
KO CHIOH CTCP#CHE NPUTATHEACT TOUKy T

Kparnsie, KpUBOWIHHEHHEIE HHTEIPAILL

1. MaMeHUTE NOPAAOK HHTCIPHPOBAHMA B JABOHHOM HHTCIPANC ]:a‘v Jf(x}]d:r

byl

2. BuIMHCIHTS 0OBEM TEd, OrPAHHUCHHOID NOBEPXHOCTAME X +)° =4%, Z=x, I=3xr

3. BRIUMCIMTE MCXAHHUCCKHE XAPAKTCPHCTHEN NIACTHHEL - VCIOBKS, 38JAM0MHE IIACTHHY:
AABC, A(0;0), B(—3;0), C(01) Haiitu x..7,.

4. BreiuMcouTs paboTy CHIOBOIO [0S BAOML OVTH, 331aBACMOI0 THHHCH | B HANPABICHHH BO3-
pacTanus napasmetpa t: cuna F = (x°;y—z7:x), ypasnenue xpugoit
x=t.y=t-lz=210<1<2

5. Hanucars u nposeputs opmyny [puna qua nons F # xonrypa tpeyronsunka ABC

6. Koopmunarst cunet (Xy; —2x°), koopaumarst Touek _A(11), B(2:3). C(0:2).

DibIKHOBEHHBIE THpDepeHIHATBHBIE YPABHEHHHA
Pemwmts ypasHeHRS:

L. (1+casx)+/sin y+1dx = cos ydv /(1 + cos x)

2 (x +0)dy— (21 +)dx =0,

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

4. Peuwmts 3agauy Konm: x3y —y=—-Inx, p(2)=1.

5. Pemnts ypasuenne ¥ —(ctgx)y" =ctgx .
PewnTe ypaBHCHHA:

6. ¥ +4y =2x",
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7. y"'—4y' =& +cos2x—sinx,

¥

8. y'-2y'+y= =.
v1+x?
9. Pemmts kpaesyto sagauy: V' —6) +5y=e"(x+1), 1(0)=1,
)=
10. Haittn cobersennnie snauenun 4 u cobersennsie dynkunn ¥
sagaum: Y+ 1247 +408°y =0, w(0)=0, »(1)=0.
11. Pemwre ypasuenne V' +37+2y=x".
oy Py =
12. Pewnte cucTemy ypasHeHHI R i
Vi =4y +3x.

Paar
H‘.’.‘EJ'IC,IIGBH.TI: HA CXOOHMMOCTE PE.E[I:I
sin” n = 1l—sinmn w  H—3 o 45 x 5y

1. 2. . - - . 4 : 5. 3= .

Z 2 T L5 Lt [?J

= el o In+1Y" = 4p* -3 = In® 3n - 10
6. T 2 —_— 0 10—

Er: E[5n+4] E:m-+3 E n El(ﬂ+1}fﬂ'{ﬂ+l]

Brumch HTh, CXOJOHTCH JIH EEUUJ'II'L}THEJ, YCIOBHO HIIH PACKOOHTCH Pl

e g D" 32D+, s (D™ 5 g CN
-H[ET(FHI:}: Eiﬁﬂﬂ) A e Aw 0 HAra

Z( 1" [zn 1]

3. Haiitu HHTCPBELL CXOOHMOCTH PAAE H HCCNCADBATE €TI0 IMIOBCACHHE Hd KOHLAX HHTCPBLIA

» ax [xY
CXOTHMOCTH — = .
wlp+14 2

4. Painowurts B paa Tefinopa no crencHaM X pyurunw  Fix)=— T HENOILIYA
x =5x+

rOTOBOE PASIOHKCHHE.
5. Pasnomute B paj Teinopa no crenensaM (x—a/2) diyaknum F{x)=cosx,

HCMOIBE3YH MOTOBOC PASIOGCHHE.
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KpnTepml OLlCHUBAHUSA PCLHICHUA 3a1aYU

Ouenka Kpurepuii ouenku

OtiinyHO CocTaBiieH MNpaBWIbHBIA ~ aJrOPUTM  pELIEHUS 3aJady, B
JIOTUYECKOM DACCYKJIEHUH, B BbIOOpEe (OPMYNl M PEIIEHUU HET
omKOOK, MOJTyYeH BEPHBIM OTBET, 3ajjaya pelleHa paluoHaIbHBIM
CIIOCOOOM.

Xoporio CocTaBiieH TNpaBWIbHBIA  aNTOPUTM  pEUICHHs  3aJadyd, B
JIOTUYECKOM PAacCyXJIE€HUU U PpEUIEHUMH HET CYLIECTBEHHBIX
omuOO0K; MPaBUIBHO cZeNaH BBIOOp (HopMyi Ui pelieHus; ecTbh
OOBSICHEHHE peILIeHUs, HO 3aJaya pelleHa HepalHoOHAIbHBIM
crocoboM WM JOMyLIeHO He Oojiee JBYX HECYIIECTBEHHBIX
o1OOK, MMOJyYeH BEPHBIN OTBET

yl[OBHCTBOpI/ITeHLHO BaHaHI/Ie IOHATO IPaBHUJIbHO, B JIOTUYCCKOM PACCYKIACHHUU HCT

CYLIECTBEHHBIX OIIMOOK, HO OMYIEHBI CYIIECTBEHHbIE OIINOKU B
BbIOOpe (opMyn WIM B MaTreMaTHYeCKHX pacueTax; 3ajaada
pelieHa He MOJIHOCThIO WK B OOIIEM BHJE.

HeynosnersopurensHo | 3agaua pelneHa HENPaBWIBHO, WM 3ajjadya HE pelieHa

10
11
12
13
14
15
16
17
18
19
20

21

YcrHblii onpoc popmupoBanue komnereHuuin OIIK-1

Onpenenenre U reOMETPUUYECKUI CMBICH (PYHKLINHU ABYX NEPEMEHHBIX.

JluHumM ypoBHS (GYHKIMH JIBYX IEPEMEHHBIX.

YacTHble MpoU3BOIHbIE PYHKIIMY HECKOIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI cMbICHT 4
OYHKIMU HECKOJIBKUX MEPEMEHHBIX, IOHATHE NoJHOTrOo nuddepeHnuana.
HuddepenunpoBanue Cl10KHbIX GYHKINUN HECKOIBKUX IEPEMEHHBIX.

[Ipon3BogHbIE BBICHIMX MOPSAAKOB (DYHKUMH HECKOJBKUX TIepeMeHHbIX. (CMellaHHbIe

npousBoansle. Teopema [IBapua.

ITpon3BoHas PyHKIUN HECKOJIBKUX NIEPEMEHHBIX 110 HAIIPABJICHHUIO.
IIpon3BoaHas 10 HANPABJIEHUIO U TPAJAUEHT CKAJISAPHOTO MOJIS.

OKkcTpeMyM (QYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

Heo6xonumoe U 10cTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.
ITepBooOpasHas, HeonpeaeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX HHTEIPAJIOB.
3aMeHa IepeMEHHON U MHTErPUPOBAHUE 10 YacTSIM B HEONIPEIEIIEHHOM HUHTErpajle.
WuTerpupoBanue ¢ IOMOIIbIO MOABEICHHS 101 3HaK AuddepeHuana.
WuTerpupoBanme panuoHaIbHBIX APoOeii.

WHTerpupoBaHue No 4acTSM U 3aMEHa IEPEMEHHON B OIIPEJIETIECHHOM MHTErpalle.
WHTerpupoBaHie TPUrOHOMETPUIECKUX (PYHKINH, OCHOBHBIC TIPUEMBI.
WuTerpupoBanie UppariOHAIBHBIX (YHKIUH.

YHuBepcanpHas TPUTOHOMETpUYECKas IIOJICTaHOBKA.

OmnpenenenHslil HHTETpal U ero cBoiictBa. @opmyna Hetotona — JleitOnuma.
[IpunoskeHus: ONpPENeIeHHOI0 HHTErpana K PEIICHUI0 T€OMETPUYECKHX M (U3NYECKUX

3a1ad.

Brruncnienre miomaaei ¢ moMoIblo OMpeAeIeHHOTO HHTErpara.
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22

23
24

25
26
27
28
29

30

33
34

35
36
37
38
39
40
41

42
43

44

45

46

47

48

Breruncnenue 1omanyM M AIUHBI KPUBOM, 33JaHHOW YPaBHEHHMSIMH B IIapaMETPUYECKOU
dopme.

Brruncnenue miomaay KpUBOJIMHEWHOTO CEKTOPA B MOJISAPHBIX KOOPAUHATAX.

Boruncnenue 1oiomjazeil B NPSAMOYTOJbHBIX U TOJSPHBIX KOOPAMHATaX C IOMOILBIO
OIIPEEIEHHOI0 NHTETpaIa.

Boruncnenue JUIMHBI IyTH ¢ TOMOIIbIO ONPEAEICHHOI0 HHTETpaa.

Beluncnenue qimHbl 1yru KpUBOH, 3aJaHHOM ITApaMETPUYECKH.

Brruncnenue o6beMa Tea BpallleHus ¢ IOMOIIBIO ONPEIETICHHOTO UHTErpaa.

Brruncnenue niomaay noBepXHOCTH TeJla BpallleHusl.

HecoOcTBeHHBIE HHTErpajibl  MEpPBOro U BTOPOro tuma. I[IOHATUS CXOAMMOCTH H
PacxoAUMOCTH HECOOCTBEHHOTO UHTETpaia.

HecoGcTBeHHble HMHTErpaibl OT pPa3pblBHbIX (yHKUui. 31 KpaTHble, KpuBOIMHEHHbIE,
MMOBEPXHOCTHBIEC UHTETPasbl, 32 /[BOWHOW UHTErpall, ONPEACICHUE U CBOMCTBA.

[IpaBuna BbIYMCIEHNS IBOWHOIO HHTErpasa.

HekoTopele npuiokeHus: IBOMHOrO HMHTErpajia (K BBIYMCICHHUIO IUIOIIAJEH, 00BEMOB,
CTATHYECKUX MOMEHTOB, MOMEHTOB MHEPLIUU, KOOPAUHAT LIEHTPA TSHKECTH.

TpolHOM MHTErpa, ONpeAeIICHHE U CBOWCTBA.

KpuBonuHelHblid HHTErpall IEpBOro THUIIA .

KpuBonuHenHbII HHTErpai BTOPOrO THUIA.

Heo6xonnmoe M JOCTaTOYHOE YCJIOBUS HE3aBHCHMOCTH KPHUBOJMHEHHOIO MHTErpajga oT
IIyTH UHTETPUPOBAHUS.

®opmyna ['puna.

IToBEpXHOCTHBINM MHTETPaJI IEPBOTO TUIIA.

DJEMEHTHI TEOPHUH 110JIs1, TOBEPXHOCTHBIN MHTETpaJl BTOPOTO THIIA.

Pemenne nuddepeHumnansHpix ypaBHeHu (1.y.) 1-ro mopsaka.

OcHOBHBIE TIOHATHS OOBIKHOBEHHBIX UG (PEpEeHINATbHBIX YpaBHEHHH MEPBOTO MOPSIKA.
ITocranoBka 3amaun Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH perieHus. Obmee u
YaCTHOE pEMIeHHs, OOUIMiA M YacCTHBIM MHTETpajbl. | €OMeTpUYecCKHid CMBICT OOIIEero
MHTErpasa.

VYpaBHeHUsSI C pa3AeNSIOUIMMUCS TEpPEMEHHBIMHM, OIHOpOJHbIe U depeHIanbHbIe
ypaBHEHHUS, ypaBHEHUS B NOJHBIX IuddepeHimanax.

JIuHeiHbIe A.y. epBOro Nopsiaka U ypaBHeHus bepHyuiu. Penienue TMHEHBIX YpaBHEHUN
METOJIOM BapHAaIMU MPOU3BOJILHON MOCTOSIHHOM, METOJIOM MTpou3BeAeHU bepHyuin.

Omnepanuy Hajg KOMIUIEKCHBIMH 4YHMCIAaMH B aireOpanyeckod M TPUTOHOMETPUYECKOMH
dhopmax.

Huddepennnanbrpie ypaBHEHHS BBICIINX NOPsAKOB. DopMbl 3anucu auddepeHnnaibHoro
ypaBHeHUs n-ro nopsaka. Obmee u yactHoe peunieHus. [loctanoBka 3anaun Ko, kpaeBoit
3agaun. HTErpupoBaHue METO0M MTOHMKEHUS OPAIKA.

Jluneiinsle onHOpoAHBIE au(GdepeHIanbHble ypaBHeHUs 7 — To nopsaka. OoOuue
CBOMCTBA peLICHUH JTMHEWHBIX OJHOPOJHBIX IU(depeHIINATBHBIX YPaBHEHUH 7 — IO MOpsIIKa.
[lonsatne  QyHIaMEHTANbHON  CHUCTEMBI  pELICHHUA JIMHEHHOTO  OJHOPOJHOIO
muddepeHInanbHOr0 ypaBHEHUsT n — IO TOpsAAKa, €€ IOCTPOEHHE JUIsl YpPaBHEHUH cC
MOCTOSIHHBIMU KO3((umeHTaMu. XapakTepucTHUeCKoe ypaBHEHUE. BuJ yacTHBIX perieHui
JMHEHHOT0 OAHOPOAHOrO AU depeHInalIbHOTO YPAaBHEHUS 71 — IO MOPSAKA B 3aBUCUMOCTU OT
BHJIa KOPHEN XapaKTEPUCTUYECKOTO YPABHEHHUS.
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49 Jluneitnble HeomHopoaHble nubdepeHInanbHble ypaBHEHUS 7 — TO TMOpsjakKa ¢

MOCTOSHHBIMU Kod3(durmentamu. Teopema o cTpyKType OOIIEro peleHusl TAKUX ypaBHEHHH.

Meton mnoabopa dYacTHOTO perieHus (METOJ HEONpPEIeNIeHHbIX KOd(P(QUIIMEHTOB) s

PA3JIMYHBIX CIICHHUAJIBHBIX BUIOB npaBoﬁ qacTu.

50 Jluneiinple HeomHOpOIHBIE U epeHaTbHbIe YPaBHEHUSI BTOPOro Mopsiaka. Meton

Bapuanuu IMpOU3BOJIBHBIX ITOCTOSAHHBIX.

51 Pemenne nmuddepeHmanbHBIX  YpaBHEHHH C  mepeMeHHbIMH K03 duumeHTamun
HuddepenuunanbHoe ypaBHeHue Ditnepa. [IpiMeHeHrne CTeNeHHbIX PAIOB K HHTETPUPOBAHUIO

i depeHnnanbHbIX YpaBHEHUH.
52 Cucrembl OOBIKHOBEHHBIX AM(depeHInanbHblX ypaBHEHHH. (OCHOBHBIE TOHSTHSL.

HopmasibHBIE CHCTEMBI JMHEHHBIX OJHOPOJHBIX W HEOJHOPOAHBIX JH(GhEepeHITUATBHBIX
ypaBHeHUU. PenieHne JMHEHHBIX OJHOPOMHBIX W HEOAHOPOIHBIX CHCTEM OOBIKHOBEHHBIX

middepeHInanbHbIX YPaBHEHUH ¢ MOCTOSIHHBIMU K03 puiineHTamu.

53 CX0IMMOCTb YHCIIOBBIX PSJIOB.

54 O06nacTh CXOIMMOCTH CTENIEHHOTO PSAa.
55 Pa3noxxenue QyHKIMI B CTENIEHHON PsiA.
56 [TpunoxeHus: CTeEHHBIX PSIOB.

Kpurtepun oeHKH ycTHOr0 onpoca (codeceqoBaHus1)

OneHka «OTJIIMYHO» BBICTABIIAETCS CTYICHTY, €CIM CTYJCHT OPHEHTUPYETCSI B TEOPETHUECKOM
MaTepuale; UMeeT MpeJcTaBieHne 00 OCHOBHBIX MOAXOJaX K M3JlaraéMOMy Marepuaiy; 3HaeT
ONpPEAEIECHUS] OCHOBHBIX TEOPETUYECKUX IIOHATUN H3JIaraéMOM TEMBbl, yMEeT IPHUMEHATH
TEOPETUYECKUE CBEICHUS JUI aHAIM3a IPAKTUYECKOr0 MaTepHUala, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATH TEOPETUYECKHE 3HAHUS B IPAKTUYECKOU JECATEIBHOCTH U OCBOCHHUE
00JIBIIMHCTBA NTOKa3aTesel (HOPMUPYEMbBIX KOMITETEHITHH.

OrneHka «XOpOII0» BBICTABISAETCS CTYJEHTY, €CIIM CTYACHT OPUEHTHUPYETCS B TEOPETUUYECKOM
MaTepHuale; MUMeeT IpeJCTaBIeHHEe 00 OCHOBHBIX IMOJAXOJaX K H3JaraeMoMy Marepuaiy, HO
3aTpyAHSETCS B OTBETaX HAa HEKOTOpbIE BONPOCHI; 3HAET ONPENEICHUS OCHOBHBIX
TEOPETUYECKUX TIOHATHM W3JaraéMoil TeMbl, HO HE B IIOJHOM MEpe OTPaXKaeT CyTb
paccMaTpuBaeMoil MpoOJeMbl, B OCHOBHOM yMEET NPUMEHSTh TEOPETHUYECKHE CBEIEHMs s
aHajM3a IPAKTHUYECKOr0 MaTepualla, B OCHOBHOM JE€MOHCTPUPYET T'OTOBHOCTb IIPUMEHSATH
TEOpPETUUYECKHUE 3HAHUS B NMPAKTUYECKON JIEATENFHOCTH U OCBOCHUE OOJBIIMHCTBA MOKa3aTesei
¢dbopmupyeMbix komneTreHIiH. OIeHKa «yIOBJIETBOPUTEIHHO» BBICTABIISICTCS CTYACHTY, €CIIH
[I0OKa3aHbl HEJOCTATOYHBIE 3HAHUA TEOPETUYECKOrO0 MaTepualla, OCHOBHBIX ITOHATHHI
U3JIaraeMoN TeMbl, HE BCErJa ¢ NPaBWIbHBIM M HEOOXOIMMBIM MPUMEHEHUEM CIIELUAIbHBIX
TEPMHUHOB, TIOHATUHN U KaTETOpUH; aHAJIU3 MPAKTUYECKOT0 MaTepuaia Obul HEUETKHIM.

OI_ICHKa CHCYHAOBJICTBOPUTCIIbHO» BBICTABJIACTCA B Cly4dasdX, KOrga HE BBIIIOJIHCHBLI YCJIOBUA,

IIO3BOJIAIOIIUE BEICTABUTE OLCHKY «YAOBJICTBOPUTEIILHO.
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