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PABOYAS [TPOTPAMMA MOAVYJIA (AUCHUITJIMHBI)
MATEMATUKA
HuTerpagpHoe ucuncijaenue u nuddepernuansable ypasaenus M 2.1.1

HAITPABJIEHUE (CIIELIMAJIBHOCTB) OOIT
140100 - TenJiodHepreTHKa U TEMJIOTEXHUKA
140400 - Dy1eKTPOIHEPTeTHKA H FJIEKTPOTEXHHKA
141100 - DHepreTuyeckoe MAIIMHOCTPOEHHE
141403 - ATOMHBbIE CTAHIMH: TPOEKTHPOBAHME, IKCILTyaTANUS U WHAKUHUPUHT
200400 - OnroTrexHuka
150700 - MamuHoCTpOeHHe
150100 - MaTepuaJioBeJieHHE H TEXHOJIOTHS MATEPHAJIOB
151000 - TexHo/10rHYEeCKHEe MAIIIMHBI H 000PY/10BaHHNe
151900 - KoHCTPYKTOPCKO-TEXHOJIOTHYECKO€e ofecredeHHe MAaIlIMHOCTPOUTEIbHBIX
NPOU3BO/ICTB
261400 - TexHoJi0orusi Xy/10:KeCTBEHHO 00padO0TKU MaTepUAaIOB
221700 - CtanpapTu3zanus ¥ MeTPOJIOTHSA
200100 - ITpudopocTpoeHue
201000 - BuoTrexHuYeCKHE CUCTEMbI M TEXHOJIOTHH
210100 - DJ1eKTPOHUKA M HAHOIJIEKTPOHUKA
221400 - YnpasJieHHe KauyecTBOM
280700 - TexnocdepHasi 6e30MaACHOCTH
130101 - Mpuxa. I'eosorus (1)
130102 -Tex. reo pa3Beaku (1)
240100 - XumMuvecKkasi TEXHOJIOTHSA
280100 - ITpuporoo0ycTpoiicTBO H BOIONOIb30BAHUE
131000 - Hegrera3zosoe aejio
120700 - 3emJieycTpPOICTBO U KA1aCTPBhI
022000 - DkoJ0rus ¥ NPUPOIONOJIH30BAHNE
240700 - buorexHo0rus
241000 - DHepro u pecypcocoeperamiiue Npouecchl B XUMHYECKOil TEXHOJIOTHH, HePTeXUMHUH
U OMOTEXHOJI0TUM
140800 - sinepHble (pU3UKA U TEXHOJIOTHHU
240501 - Xumuyeckasi TeXHOJOTMSI MAaTePHAJIOB COBPeMEHHOM IHePreTHKH
140801 - D1eKTpPOHHMKA U ABTOMATHKA (PpM3HYECKUX YCTAHOBOK
011200 — ®dusuka
231300 — [Mpukaagnasi MAaTeMaTHKA



[MPODOMJIb(M) ITOATI'OTOBKMU (CITEHUAJIN3ALIMA, [IPOTPAMMA)

KBAJIMOUKALINA (CTEITEHb) BAKAJIABP

FA30BbII YUEBHbIN ITJIAH ITPUEMA 2011r.

KYPC 1 CEMECTP 2

KOJIMYECTBO KPEJIUTOB 6

[TPEPEKBU3UTHI Jluneiinas anrebpa u aHanuTHIecKas reoMeTpus, AuddepeHnnaibHoe
HCYHCIICHHEC.

KOPEKBU3UTHI I'ymanuTapHbiid, COIUANTBHBIA 1 SKOHOMUYCCKUN UK TUCIHUIUIAH, (DU3UKA,
XUMHUS, SKOJIOTHS, HH)KEHEPHAsl U KOMIIbIOTEpHas rpaduka, MHOOPMAIIMOHHBIC TEXHOJIOTHH,
dbuznIecKas KyiabTypa

BU/JIbl YYEBHOI JNEATEJIBHOCTU U BPEMEHHOI PECYPC:

jexuu 54 yac.

IIPAKTHY. 3aHATUSA 94 yac.

AYJIUTOPHBIE 3AHATH A 108 gac.

CAMOCTOSTEJIBHAA PABOTA 108 uac.

HUTOI'O 216 yac.

O®OPMA OBYUYEHUS OYHAS

BU/JI [TIPOMEXYTOYHOM ATTECTAILIMM 2 cemectp - K3aMeH

OBECIIEUMBAIOIIUE ITOJAPA3JEJIEHUA kadeapst BMM®, BM
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3ABEYIOINI KADEJIPOI npodeccop K. IT. Apedbe

BM ®TU

PYKOBOJUTEJIb OIIII poneHT kad. [IMD JI.H. OropoaHukoB
IMTPEITIOJTIABATEJIb noreHT kap. BMM® ®TU
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1. lean ocBoenust moayJs (Aucuunanubl) MHTErpaibHoe ucuncjieHne H
auddepenunanbubie ypapHenusa M 2.1.1

LlenssMu  OCBOGHMS AMCUUIUIMHBI B 00sacT OOydYeHHs, BOCIUTAHHS W Pa3BHUTHA,
cootBercTBytomue uensm OOII, seasgrores:

® T[OATOTOBKAa B 0O0JACTH OCHOB MAaTEMaTHYECKUX U E€CTECTBEHHOHAYYHBIX 3HAHHIA,
MOJIyYeHHUE  BBICHIErO0  Mpo(hecCHOHANBbHO-NPOPIIMPOBAHHOTO  (Ha  YpOBHE
OakanaBpa), yrIyOJeHHOTO MpodecCHOHANBHOrO (HAa  YpOBHE  MAarucrpa)
o0pa30BaHMsl, MO3BOJISIFOIIETO BBHITYCKHUKY YCHEIIHO paboTaTh B U30paHHOM chepe
NeSITEeNbHOCTH, O0JIaZlaTh YHUBEPCAIBHBIMH U TPEAMETHO-CHEIMATH3UPOBAHHBIMU
KOMITETEHIUSIMH,

e (GopMUpOBaHHE 3HAHHWA O MaTEeMaTHKE, KaKk OCOOOM croco0e MO3HAHUS MHUpa U
o0pase MbIIUICHHS, OOIIHOCTH €€ TOHATUI U MPeICTaBICHHIH,

e [puoOpeTeHHe OIbITa I[OCTPOSHUS MaTEeMaTHYECKUX MOJIelIe M MpPOBEACHUS
HEOOXOIUMBIX pacyéTOB B paMKax IIOCTPOCHHBIX MojeNell; ynorpebieHus
MaTeMaTHYECKOW CHUMBOJHMKH IJIsSi BBIPAKCHUS KOJMYECTBEHHBIX M KAa4YECTBEHHBIX
OTHOIICHUN 00BEKTOB,

¢ (QopmMHpOBaHUE COLUATBHO-THYHOCTHBIX KA4eCTB CTYIACHTOB: IEJICYCTPEMIICHHOCTH,
OpPTaHU30BaHHOCTH,  TPYHOJNIOOWs,  OTBETCTBEHHOCTH,  TPa)XIaHCTBEHHOCTH,
KOMMYHHKATUBHOCTHU, TOJIEPAHTHOCTHU, OBBILICHHE O0IIEH KYIbTYPhl, TOTOBHOCTH K
NEeSTEILHOCTH B IPO(EeCCHOHANBHOM cpelie

2. MecTo moayJs (mucuuniinnbl) B cTpykrype OOII

Huctunnuna UHTerpajnbHoe ucuncienue u auddepennuanbibie ypaBHenus M 2.1.1
BXOJUT B 0a30BYIO YacTh MaTEeMAaTUYECKOTO U €CTECTBEHHOHAYYHOTO IIUKJIa 00BEAMHEHHOTO OJI0Ka
oOpasoBarenbHbIX TporpaMMm MI1. DTa AMCHUIUIMHA SBISETCS HEOOXOIUMOM MJIE OCBOCHUS
OCTQJIbHBIX JUCUUIUIMH MAaTeMaTH4YeCKOr0 W ECTECTBEHHOHAyYHOIO IHUKJIAa W JUCHUIUIMH
npogeccuonanpHoro nukia OOIL.

Jnis ocBoeHUs MOy sl (JUCLIUIUIMHBI) HEOOXOIMMO 3HATh:

e kypc “JluneiiHas anreOpa u aHaJIUTUYECKast T€OMETpUs

e kypc “Auddepennunanbroe ucuucienune’”

[TapamiensHO € JAaHHBIM  MoJyJieM (JUCHMIUIMHOM) MOTYT HW3Yy4aTbCs JAUCLUILIMHBI
TYMaHUTapHOTO, COLUAJIBHOIO M JKOHOMMYECKOIO IUKJIA, JUCLMILUIMHBI €CTECTBEHHOHAYYHOIO
LUKJIa, TPOPECCUOHAIBHOTO KA U HUKI «DPu3nyecKkas KyIbTypay.

3. Pe3yabTaThl ocBOeHMs MOAYJIsl (AMcUUILIMHBI) NUHTerpajibHOE HCUKCcIeHHe H
auddepenunanbubie ypapHenunsa M 2.1.1

CornacHo JeKOMIO3UIMM pe3yibTaToB o0ydeHuss mo OOII B mporecce OCBOCHHS
quctumuinHel ¢ yuerom tpedoBanuiit ®I'OC, kputepues AVOP, cornacoBaHHBIX ¢ TpeOOBAHUSIMHU
mexxayHapoanbix crapaaproB EURACE u FEANI, a maxowce 3aumnTepecoBaHHBIX paboTonareneit
IUTAHUPYIOTCS CIIETYIONINE PE3yIbTATHI:

P1 | [IpumensTh enyboxkue e€CTECTBEHHOHAy4YHbIE, MaTeMaTUUYECKHUE M WH)KCHEPHbIE 3HAHUS IS
co3/1aHus U 00pabOTKU HOBbIX MATEPUATIOB

P5 | [IpoBoauTh TeopeTHUeCKHE M IKCIEPUMEHTAIbHbIE UCCIe008aHUs B 0OIACTH COBPEMEHHBIX
TEXHOJIOTHIl 00pabOTKH MaTepHalioB, HAHOTEXHOJIOTHi, CO3MAHUS HOBbIX MATEPUAIOB B
CIIOJHCHBIX U HeonpeOesleHHbIX YCIOBUSIX

P11 | Camocmoamenvno yuumovca W HENPEPBIBHO NO8bIUAMb KEAIUDUKAYUIO B TEUEHHUE BCETO
neproza npodeccuoHaIbHON NeITeTbHOCTH




B pe3ynbTaTe ocBoeHMs AucuUIUIMHbI UHTErpadbHoe ucuncienne u auddepeHnuaiabubie

3HaTh

ypaBHenuss M 2.1.1
CTYZIEHT JI0JKEH Oyzer:

orpeziesieHue HeOMpeIeJICHHOr0 HHTerpaa;
OCHOBHBIC METOJ[bl UHTETPUPOBAHMUS,
oTpesieNieHUe OIPEICIICHHOT0 HHTETpalia, ero PU3NIeCKUil 1 TeOMETPHUYECKHII CMBICIT;
CBSI3b MEXy OIPEICICHHBIM U HEONIPEIEICHHBIM HHTETPAJIOM;
ompezaenenue HecobctBeHHoro uHTerpana | u Il poma, cxomumMocTh HECOOCTBEHHBIX
WHTErPaJIoB,;
orpezesieHue IBOWHOTO U TPOMHOTO UHTErpajia, UX CBOWCTBA U CIIOCOOBI BHIYMCIICHUS;
ornpeziefieHue KPUBOJIMHEWHBIX U MOBEPXHOCTHBIX WHTEIPAlOB, CBOMCTBA U CIIOCOOBI UX
BBIYHCIICHHUS;
¢dopmynbl  I'puna, Octporpaackoro-I'aycca u CTokca; OCHOBHBIE TMOHSTHS TEOPUU
nuddepeHIaIbHBIX YPaBHCHUH;
kiaccupukanuo quddepeHInaTbHBIX YpaBHEHUH;
OCHOBHBIC METOIbI pemeHus aupdepeHINATbHBIX YPAaBHCHHH TIEPBOTO W BBICIIMX
MOPSIIKOB,
METO/IbI pelieHus cucteM auddepeHuanbHbIX YpaBHEHUH;

WHTETPUPOBATh  PAllMOHAJBHBIC, TPOCTEHININE  HWppalHoOHAIbHBIE  (QYHKIMH U
nuddepeHIaNIbHbBI OMHOM;

INPUMEHSTH OINPENEICHHBI HMHTETpall MPH HAXOXKACHUW IUIOMIATN IUIOCKOW (UTYpHI,
o0bema Tesa BpalleHusl, 10N TOBEPXHOCTH BpalllCHHUS;

BBIYUCIIATH U UCCIIEI0BATh HA CXOJIMMOCTh HECOOCTBEHHBIE MHTETPaJIbl;

BBIYUCIISITH IBOMHBIE U TPOWHBIE MHTETPalbl B IEKAPTOBBIX KOOPAMHATAX, OCYIIECTBISAThH
3aMEHY [TIEPEMEHHBIX B KPaTHBIX UHTErpajax;

BBIUUCIISATh KPUBOJMHEHHBIE U MOBEPXHOCTHBIE UHTErPaAIbl;
MPUMEHITh MaTeMaTUYECKHUE METOJbl K PEIICHHI0 WH)KEHEPHBIX, MCCIEN0BATEIbCKUX H
JIpyrux npoecCUOHAIBHBIX 3a7a4
paboTath ¢ yueOHOI U ClIpaBOYHOM JINTEPATYPOH;
onpenensaTs TUl AuddepeHInaTbHOTO YPaBHEHHS U BEIOUPATh METO/I €T0 PEIIeHUs;
HaXOJUTh OOlIee pelleHre N3yuYeHHbIX Tu(depeHIaTbHbIX YPaBHEHNUH, CTaBUTh U pelIaTh
3anauy Komwm;
pemaTb CUCTeMbl JIMHEHHBIX JU(QepeHIHanbHbIX ypaBHEHUH C€  TOCTOSHHBIMHU
Kod(puUIMeHTaMH

Bianers
® METOJaMH BBIYHMCIICHUS HEONIPEAEIEHHBIX U ONIPEAECIICHHBIX HHTETPAJIOB,;
e METOJaMH BBIYMCIICHUS KPAaTHBIX MHTEIPAJIOB;
e METOJaMH BBIYMCIICHUS KPUBOJIMHENHBIX U IOBEPXHOCTHBIX HHTETPAJIOB;
® METOJaMH pelieHHs] OObIKHOBEHHBIX AU PepeHnanbHbIX YPaBHEHUH

B mponecce OCBOCHUA JUCHUTIUIMHBI Y CTYACHTA PAa3BUBAOTCA CIICAYIOINEC KOMIICTCHIIUN

1. Vuusepcanvhnvie (0owexynomyphoie)

CIIOCOOHOCTBIO BIIAJIETh KYJIBTYPOH MBIIUICHHS, CIIOCOOHOCTBIO K OOOOIICHHUIO, aHAIN3Y,
BOCHPUSTHIO HH(OpMAIINK, TOCTAHOBKE LENU U BBIOOPY myTeit ee noctmkenus (OK-1);
CIIOCOOHOCTHIO JIOTHYECKH BEPHO, apryMEHTUPOBAHO H SICHO CTPOUTh YCTHYIO H
nrcbMeHHyo pedb (OK-2);



® BIAJCTh OCHOBHBIMH METOJAaMH, CIIOCOOAMHM M CPEICTBAMM IIOJIyYEHHs, XpaHEHHS,
nepepaboTku WHOOpPMAIMK, WMETh HAaBBIKM PabdOTHl C KOMIBIOTEPOM KaK CpPEICTBOM
ympagienus unpopmanueii (OK-3);

® CrHOCOOHOCTh K JIMYHOCTHOMY Pa3BUTHIO U TMOBBIIMIEHUIO MPOGECCHOHAIBLHOIO0 MacTepcTBa
(OK-4);

2. Ilpogpeccuonanvhvie —

® CIOCOOHOCTBIO JEMOHCTPUpPOBaTh 0a30Bble 3HAHUS B 00JACTH €CTECTBEHHOHAYUYHBIX
JUCIUIUIMH U TOTOBHOCTBHIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI B MpodeccroHalbHOMN
NeSITEIbHOCTH, MPUMEHSATh METOJIbl MAaTEeMAaTHYECKOrO aHalM3a W MOJICIMPOBAHUS,
TEOPETHUYECKOT0 U 3KCIIepuMeHTabHOro uccienoanus (I1K-1);

® CIIOCOOHOCTHIO BBISIBUTH €CTECTBEHHOHAYUYHYIO CYLTHOCTH NMPOOJIEM, BOSHUKAIOIIUX B XO/€
npodecCHOHATIBHOM AEATEIbHOCTH, PUBIICYD JUISI UX PELICHUSI COOTBETCTBYIONINHI (PHU3HKO-
mareMaTrueckuii armmapar (I1K-2);

® CIOCOOHOCTBIO M TOTOBHOCTHIO AHAJIM3WPOBATh HAYYHO-TEXHMYECKYIO HH(OpPMAIIHIO,
U3y4aTh OTCYCCTBEHHBIN 1 3apyOeKHBIN ONBIT 10 TeMaTrke uccienosanus (I1K-3)

e CrIOCOOHOCTHIO HCHOJB30BaTh METOAbl aHAIW3a M MOJCIMPOBAHUSA JIMHEHHBIX U
HEJTMHEHHBIX 3JICKTPHUCCKHX LETel MOCTOSIHHOTO U iepemenHoro Toka (ITK-4);

® CIOCOOHOCThIO K OOYYEHHI0O Ha BTOPOM YPOBHE BBICIIErO MPO(EeCCHOHATBLHOTO
o0pa3oBaHMs, MOJYYEHHUIO 3HAHUW TO OJHOMY H3 mpoduiied B 00JIACTH HAyYHBIX
Uccie0BaHui U nearorudeckon pesirenaprocty (I1K-5);

® CHOCOOHOCTBIO BBIMOJHATH JKCIEPUMEHTAIBHBIE HCCIEIOBAHUS MO 3aJaHHOW METOJIUKE,
00pabathiBaTh pe3ynbTarhl SKcriepumentoB (ITK-6)

Kpurepuii 5 AUOP
1.1 IlpumeHATH Oa3o06ble u cneyuaibHble MAaTEMAaTHUECKUE, €CTECTBEHHOHAYYHBIE, COIMATBHO-
SKOHOMHYECKHE U MPOPECCHOHATbHBIC 3HAHUS 8 WULUpOoKoM (B TOM YHCIIE MEXKIUCIUTUTMHAPHOM )
KOHTEKCTE B KOMNIEKCHOU UHKEHEPHOH J1eATEIbHOCTH.
1.2 CraButh u pemaTh 3a1a4u KOMNIEKCHO20 THXEHEPHOTO aHAIM3a C UCIIOJIb30BAHUEM 0A308bIX U
cneyuanbHblX 3HaHUN, COBPEMEHHBIX aHAIUTUYECKUX METO/I0B U MOJIENIEH.

1.3 BbINONHATE KOMNIEKCHble UHKEHEPHBIE TPOEKTHI C TPUMEHEHUEM 0A308bIX U CNEeYUATIbHBIX
3HaHWUN, co8pemeHHbIX METOJIOB POEKTUPOBAHUS JIsl JOCTHXKEHUS ONMUMATIbHBIX PE3YIIbTATOB,
COOTBETCTBYIOIIMX TEXHUYECKOMY 3aJaHUIO C yuemom S3KOHOMHUUECKUX, SKOJIOTUYECKUX,
COITMATHHBIX U IPYTUX OTPaHUYCHUH.

1.4 TIpoBoauTh KOMNIEKCHblEe UHKEHEPHBIE UCCIEI0BAaHMS, BKII0Yas IIOMCK HE0OXO0IMMO
nH(pOpMaIuu, IKCIIEPUMEHT, aHAITN3 U UHTEPIPETALUIO TAHHBIX C IPUMEHEHHEM 0A308bIX U
cneyuanbHulX 3HAHUN U COBpeMeHHbIX METO/IOB IS TOCTHKEHUS TPeOYEMBIX Pe3yIbTaToB.

4. CTpyKTypa M coiep:kanue MoayJsi (aucuuniuabl) UHTerpanbHoe ucuucjienne u
auddepenunanbubie ypasHenunsa M 2.1.1
4.1. HammeHoBaHMe pa3ejioB MOAYJIS:
4.1.1. HeonpenejieHHbIH HHTErpaJ.

[TonsitTue mnepBooOpa3HOW (yHKUMHM W HeompeaeneHHoro wuHrerpaia. CBoiicTBa
HeoIlpeIeIeHHOro MHTerpana. Tabmuua uHTerpanoB. HemocpencTBeHHOE HMHTETPUPOBAHUE.
Meton 3aMeHbl NEPEMEHHOM M METOJ MHTErpUpPOBaHMs MO dYacTaM. VHTerpupoBaHue
panoHanbHbIX GyHKIME. Ilpocreiimue panvoHanbHBIE APOOM W HX HMHTETPUPOBAHHE.
Teopema o mpencTaBieHUM NMPaBWIBHOW pallMOHAILHOM APOOM B BUJIE CYMMBI KOHEYHOTO
yucia MIPOCTEUIINX Ipobeit. WNHTterpupoBanue BBIPAKECHHI, coepKaluX
TpuroHomerpuyeckre (GyHkuuu. MHTErpupoBaHHE HEKOTOPHIX MPPALMOHATIBHBIX (DYHKIIHIMA.
[ToncranoBku YebOniena, Ditiepa, TPUrOHOMETPUUECKHUE.

4.1.2. OmnpeaeneHHbI HHTErpaJ.



3anauu, IPUBOAIINE K MOHATHUIO ONIpEAEIECHHOro UHTerpana. OnpeneaceHue HHTErpalbHON
cymmbl Pumana. IloHaTHe ompeneneHHOro WHTErpajga, ero reOMETPHYECKUN U (U3HUECKUi
cmbici. Kimacesl unTerpupyemsix yakmnuii. CBOMCTBa onpeneneHHoro nuaterpaita. @opmyna
HeroTona-JleliOnuna.  BeiunmciaeHue — ompeneneHHOro  WHTerpayia. I 'eoMeTpuveckue
NPUJIOKECHUS ONPEACICHHOTO HHTErpajia: BBIYMCICHUE IUIOINAACH IJIOCKUX (Uryp B
JEKapTOBOM M INOJSIPHOM cucTeMax KoopauHaT. OnpenencHue W BBIYMCIECHUE JJIUHBL TyTU
IJIOCKOW KpuBOH. Brramcienne o0bemMoB Ten. OOmas cxemMa MPUMEHEHHS OIPEIeICHHOTO
MHTErpaja K pEeLICHUI0 NPUKIAAHBIX 3a1ad. HecoOcTBeHHbIE MHTErpasbl ¢ OECKOHEUHBIMU
npenenamu.  Omnpenenenue,  cBoicTBa.  I[Ipu3Haku  CXOAMMOCTM ~ MHTETPAJIOB  OT
HEOTpULIATENIbHBIX (QYHKUUH. AOCOIIOTHAas W YCIOBHas cxoauMmocTb. HecoOcTBeHHBIE
MHTETpajbl OT HEOTpaHWYEeHHBIX (QyHKIu. Teopema cpaBHeHus. MHTerpan, 3aBUCIIIUN OT
napaMmerpa.

4.1.3. KpaTHble HHTerpaJibl.

3amayy, MNPUBOAAIIME K MOHATHIO JABOWHOrO wuHTerpana. OnpenesneHne IBOMHOIO
MHTErpaja, TeOMETpHUeCKuil u (usnyeckuii cmbici. Teopema cCyIiecTBOBaHHUS, CBOWCTBA.
CBeneHue ABOMHOIO HHTErpajga OT HENpepblBHOM (QYHKIMHM K MOBTOPHOMY HHTErpaiy.
Teopema 0 3aMeHe NEPEMEHHBIX B JBOMHOM HMHTerpaie. 3ajaud, IPUBOJAIIME K IOHSATHUIO
TPOWHOTrO HHTerpana. TpOWHOM UWHTErpaj, ONpPENEICHUE, CBONCTBA, BBIYHACICHUE B
JIEKapTOBOM cUCTEME KOOpAMHAT. DOPMYIIMPOBKA TEOPEMBI O 3AMEHE NIEPEMEHHBIX B TPOMHOM
uHTerpaie. llunmunapuueckue u cdepuueckue KoopauHatel. IlpunokeHue KpaTHBIX
MHTErpajioB: BbIYKMCIEHUE OOBEMOB Tel W IUlowaned (uryp, peueHue 3ajgady MEXaHUKU U
(bu3uKH.

4.1.4. DneMeHTHI BEKTOPHOI0 aHAJIU3A.

KpuBosnuHeiinble uHTErpasl o AnuHe 1yru. OnpeneneHue, cBoicTBa, GU3NYeCcKHii CMbICI,
BBIUMCJICHHE. 3a/Jaya O BBIYMCICHUM padoThl cuiaoBoro mnoiisg. OmnpeneneHue, CBOWCTBA U
BBIYHCJIICHUE KPUBOJIMHEHHOIO HHTErpana no koopauHaraMm. Teopema ['puna. VYcioBus
HE3aBUCHUMOCTH KPUBOJIMHEWHOTO WHTETPaja OT IyTH UHTErpupoBaHus. OThICKaHUE (PYHKITUH
no ee nosHoMy auddepenuuany. I[loBepXHOCTHBIH MHTErpal HO IUIOMAAM HOBEPXHOCTH.
Omnpenenenue, popmyna st BerauciaeHus. ['eomerpudeckuii 1 GuU3NYeCKuid CMBICI. 3aada o
BBIUMCIIEHUM IIOTOKAa BEKTOPHOTO IOJIA uYepe3 IMOoBepXHOCTh. OmpeneneHue, (usnueckuii
CMBICJI, CBOMCTBA M BBIYMCIICHUE IOBEPXHOCTHOIO MHTErpajlia Mo KoopauHaraMm. Teopema u
¢dopmyna Octporpanckoro-I'aycca. OpueHTanusi HOBEPXHOCTH U HampaBieHue o00Xoja
3aMKHYTOro KoHTypa. Teopema u ¢opmyna Crtokca. BexTtopHoe mose. BektopHbie TUHUH.
Omneparop ['amunbrona. AuddepeHunanbable onepanuy MepBoro Mopsijka B CKAJISIPHOM U
BEKTOpHBIX ToysiX. [loTeHumaneHble U Oe3BuUXpeBble Toyid. Teopema [enpmromsbiia.
Juddepenunanbable  onepalud BTOPOro mnopsaka. JlMBepreHIuss BEKTOPHOTO TOJs, ee
¢usnueckuil cmbici. Teopema O CyIIECTBOBAHMM M BBIYMCICHHM AuBepreHnuu. CBoiCTBa
JMBEPreHIuN, BEKTOpHAas 3anuch Gpopmyinsl Octporpaackoro-I'aycca. ConeHonsianbHOe MoJIe.
Bekropnas Tpyoka. OCHOBHOE CBOMCTBO COJIEHOUAAIBHOTO BEKTOPHOTO Touist. L{upkyssiust u
POTOpP BEKTOPHOTO Mojs. MeXxaHMYeCcKui CMBICI POTOpa, €ro CBOWCTBAa. BekTopHas 3amuchk
dbopmyner Crokca. Wuterpo-muddepennmansias ¢GopMa ypaBHEHHH 3JIEKTPOMArHUTHOTO
TOJIS.

4.1.5. OObikHOBeHHBbIE 1M depeHIIHATbHbIC YPABHEHUS.

Juddepennnanbable ypaBHEHUS! MEPBOrO MOPsAKA: OCHOBHBIE OINpPEACNCHHUS M TOHSATHS.
Cy1iecTBOBaHUE U €IMHCTBEHHOCTH perienus 3aaauu Komm. OcoOble pernieHusi. Y paBHEHUs ©
pasaeNAIUMUACA TIEPEMEHHBIMM W YpPaBHEHMsI, IpuBojdmuecs K HUM. OIHOpOIHBIE
ypaBHeHusa. Crioco® pemieHus. YpaBHEHHUs, MPUBOJANIMECS K OJHOPOAHBIM. JIMHEWHBIE
ypaBHeHUs. Meroas! pemenus: metof Jlarpanka, meron bepnymm. Ypasuenue bepnynnu u
METOJIbl pelieHus. YpaBHEHHUs B MOJHBIX nuddeperuuanax. MHrerpupyrommii MHOXKHUTENb.
[Ipocreiimme TUNBI ypaBHEHUH, HE pa3pEIIEHHBIX OTHOCUTEIBHO TPOU3BOIHOM

4.1.6. OObikHOBeHHBbIe AU depeHIHATbHbIE YPABHEHUS! BHICIIUX MOPAIKOB U CHCTEMBbI
00BIKHOBEHHBIX MM (P PepeHIHaAIBHBIX YPABHCHUH.



Juddeperunanbaple ypaBHEHUsT BBICIINX HMOPSIKOB: OCHOBHBIE MOHSTHS M ONpPEEIEHUs.
YpaBHeHus, JOIIyCKAaroIue [IOHMKEHUE HopsAKa. JIunenneie OJHOPOJHBIE
muddepennmanbablie  ypaBHeHusa. Omnpenenutens BpoHckoro. ®dyHaaMmeHTalbHas cHUCTEMa
pemenuii. JluHeiHble onHOpoHBIE UbGEpEeHINATbHBIE YpaBHEHHS C IOCTOSHHBIMU
kod(urmenTaMu, mocTpoeHue GyHIaMEHTAILHONW CHCTEMbl PEIICHU. YpaBHeHUE Diinepa.
JIuneiinble HeOAHOPOAHBIE AU (PepeHInaTbHbIE YPABHEHHS C TPOU3BOJILHON MIPABOI YacThIO.
Mertopn Jlarpanxa (Bapuanuu NOCTOSHHBIX). JInHeliHble HeogHOpOAHbIE AUDdepeHnanbHbIe
YpaBHEHHS C TOCTOSHHBIMH KO3 (HUIMEHTAMH CO CIEHUANbHOM MpaBoil yacThio. CUCTEMBI
mudQepeHManbHbIX  YPaBHEHUH: OCHOBHBIE  OINpENeNIeHUs U MOHATHS. MeTojsl
IIOCJIEI0BATEIBHOTO UCKIFOYEHNSI HEM3BECTHBIX U MHTErPUPYIOINX KOMOMHaUMN. JIuneiiHble
OJTHOPOJHbIE CHCTeMBbl TU((GEpEeHIMATBHBIX YPABHEHUH C MOCTOSIHHBIMU KO3((UIIMEHTaMHU.

Merons! pemieHus. JInHelHbIe HEOTHOPOIHBIE CUCTEMBI.

4.1. CTpykTypa JAUCHUIIMHBI
npejacrapjieHa B Tadauue 1.

no pasoenam u 8uo0am y4eoHou 0esimeibHoCmu

nmo pasgenam u ¢gopmMaM oOpraHu3anuu  o0y4deHHs

Tabnuna 1.
Cmpyxkmypa mooyns (Oucyuniunsl) Humezpanvnoe ucuucnenue u oughghepenyuanvhoie
ypasnenua M 2.1.1

Ha3zBanue pa3nena/ Temsl AynuTopHas pabora (Jac) CPC | Komn, | Utoro

Jlekuuu | ITlpakr./cem. | JIa6. | (4ac) | KOHTPp.
3aHsaTus 3aH. p-

Heonpenenennsiii uuTErpan 8 12 0 20 2 40

OrnpeesieHHbI HHTErpall 8 8 0 16 2 32

KpatHbie uHTErpabl 8 8 0 16 2 32

DJIEMEHTHI BEKTOPHOT'O aHaJIN3a 14 8 0 24 2 46

OObIKHOBEHHBIE Au(depeHIIHATbHBIC 6 7 0 13 1 26

ypaBHeHus | mopsiaka

OObIKHOBEHHBIE UG depeHIaTbHbIe 10 11 0 19 2 40

YpaBHEHHsI BBICIIUX TMOPSIAKOB U

CHCTEMBI OOBIKHOBEHHBIX

JubdepeHIIMATBHBIX YpaBHEHU I

Htoro 54 46 0 108 11 216

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

I[J'Ifi yCIeurHoro  OCBOCHHA  JUCHUITIJIMHBI

TEXHOJIOTUM 00ydeHus (TexHoJoruss oOy4deHHs KaK ydeOHOro HCCle0BaHus,
MEJAarornYecKuX MAaCTEPCKUX, TEXHOJOTUS KOJUIEKTUBHOW MBICIENEATEIbHOCTH,

IMPUMCHSAIOTCA

Kak [OpeaMeTHO —
OPHUCHTHPOBAHHBIC TCXHOJOTHUU 06y‘-I€HI/I$I (TGXHOJ’[OFI/ISI INIOCTAaHOBKH HECJIM, TCXHOJOTUSA ITOJIHOI'O
YCBOCHUA, TCXHOJIOTHA KOHLICHTPHUPOBAHHOI'O 06yquI/1${), TaK U JIMYHOCTHO — OPHUCHTHPOBAHHLIC

TCXHOJIOTHA
TCXHOJIOTHUA

IBPUCTUYECKOTO OOy4YeHHUs1) KOTOpble OOecnedyMBarOT JOCTH)KEHHE IUTAHUPYEMBIX pe3yJbTaToB
00y4YeHHUs COTJIaCHO OCHOBHOM 00pa3oBaTeIbHOM MporpamMmme.

[Tepeuens MeTo10B 00yUeHHUs: U POPM OpraHHU3aLUU 00YUEHUS MpEACTaBIEH B TaduuIe 2.

Tabnuua 2.




Memoowbl u hopmsi opeanuzayuu 06yyeHus

®O0O | Jlexu. | Ip. 3an./cem. | Tp., Mk | CPC
MeTtonasl
IT-meToms
Pabora B komanze X X
Case-study
Urpa
Mertozpb! mpoOaeMHOT0 00yUYeHUS X X,X X
OO0yueHne Ha OCHOBE OIbITA X X X,X X
Omnepexxarolias caMoCTosITeIbHas pabora X,X X
IIpoeKTHBIN METO
ITouckoBEI MeTO X X X,X X
HccnenoBaTelbCKUM METOS, X X X,X X

6. Opranu3amnusi 1 y4e0HO-MeToAHYecKoe o0ecneyeHue caMoCTOATEIbHOI PadoThl CTY/IEeHTOB
6.1. OOmwuii 00BeM CaMOCTOSATENFHOW pPabOTHl CTYAEHTOB IO JUCHUIUIMHE BKIIOYAET JIBE
cocrapmsitonue: Tekyuryro CPC u TBopueckyro npoektHo-opuentupoannyio CP (TCP).
6.1.1. Texywas CPC HampaBieHa Ha yrIyOJeHHME W 3aKpeIyieHue 3HaHUM CTY/ICHTOB,
pa3BUTHE MPAKTUYCCKUX YMECHUHN U MPEIICTABIISAET COOOA:
- paboTa C JEKIIMOHHBIM MaTEePHUAIOM, IIOMCK U 0030p JIUTEPATYPHI M AIEKTPOHHBIX HCTOYHUKOB
UH(OPMAIIUH TI0 HHIUBUIYAIBHO 3aJaHHOM MTPo0dIeMe Kypca;
- BBITIOJIHEHUE JJOMAITHUX 3aJaHUN
- OIIepEIKAIOIIasl CAMOCTOSTENIbHAS paboTa;
- U3y4eHHE TeM, BEIHECEHHBIX Ha CAMOCTOSTEIBHYIO IPOPabOTKY;
- IOJITOTOBKA K MPAKTUYECKUM U CEMUHAPCKUM 3aHSITUSIM;
- IOJITOTOBKA K KOHTPOJILHON paboTe U KOJUIOKBUYMY, K 3a4eTy, K 9K3aMEHY
6.1.2. Teopueckass  npoekmHo-OpueHmupoganHas camocmoamenvuas paboma (TCP),
OPHEHTHUPOBAaHA Ha pPAa3BUTHE WHTEIUICKTYAJbHBIX YMEHHWH, KOMIUIEKCAa OOIIEKYIbTYPHBIX W
npodecCHOHANBHBIX KOMIIETEHIIMH, TMOBBIIIEHUE TBOPUYECKOTO TMOTEHIMAlla CTYACHTOB H
MPEACTABIISIET COOO:
- BBITIOJTHEHUE pacuyeTHO-TpapuIecKux padoT;
- y4acTHe B HAYYHBIX CTYJICHUYECKUX KOH(EPEHIMIX, CEMUHApaX U OJIMMITHA/IaX;

6.2. ConeprxaHue CaMOCTOSTENIEHOW PabOThI CTYACHTOB I10 TUCIIHILIIIHE
6.2. 1. Tembl uHOUBUOYANLHBIX 3A0AHULL:
1. HeomnpeneneHHslil uHTErpa.

OnpeneneHHbIN HHTErpal.

KpatHble unTEerpansl

KpuBosnHeliHble M TOBEPXHOCTHBIE HHTETPAIbI.

DJeMeHTHI BEKTOPHOTO aHaJIN3a.

JuddepennumanbHble ypaBHEHHS U CUCTEMBI.

ook wn

6.2.2 Temwt pabom @biHOCUMbLE HA CAMOCNOSMENLHYIO NPOPAOOMKY !
1. TloacranoBku Diinepa.
2. WHrerpai, 3aBUCSIIUI OT apaMeTpa.
3. Hurerpo-muddepennmanpaas popma ypaBHEHHH 3IEKTPOMAarHUTHOTO TIOJISL. .

6.3 KoHTpob caMOCTOATEILHOI PadoThI

Konrpons CPC cTyneHTOB HpPOBOJUTCA MyTEM MPOBEPKU PAaOOT, MPEIIOKEHHBIX IS
BBIIIOJIHEHMS] B KaUECTBE JIOMAIIHUX 3aJaHUN COIVIACHO pasneny 6.2. U peWTHHI-IIJIaHy OCBOCHMS
JUucuUIUIMHBL. OJHUM M3 OCHOBHBIX BHJIOB KOHTpoJsi CPC sBisercss 3ammra WHIUBHIYaIbHBIX



nomamHuX 3anaHui. Hapsany ¢ xontponem CPC co cTropoHsl IpenopaBaTelss IpeanoJiaracrcs
JIMYHBIA CAaMOKOHTPOJIb 1O BbINOJHEHHIO CPC CO CTOPOHBI CTYI€HTOB.

6.4 YueOHO-MeTOAUYECKOe o0ecriedeHrne CAMOCTOSITe/IbHOI padoThl CTYJIEHTOB

Jlist opraHM3anuy CaMOCTOSITEIBHON padOThl CTYJEHTOB PEKOMEHIYETCS HUCIOJIb30BaHUE
nuteparypsl U Internet-pecypcoB coryacHO NepedHio pazzgena 9. YueOHO-MeToaudeckoe H
uHopManuoHHOe o0ecnieyeHne M CUMILTUHBI.

7. CpencrBa (POC) Texkyueid M UTOrOBOI OLIEHKU KA4Y€CTBA 0CBOEHUS MOTYJIA
(IMCUMILIHHBI).
7.1. Texkymuii KOHTPOJIb. CpeCTBAMH OIEHKU TEKYIIEH yCIIeBAEMOCTH CTYACHTOB IO X0y
OCBOEHUS JUCLMILTUHBI SBISIOTCSA:

7.1.1. IlepeueHp BONPOCOB, OTBETHl HAa KOTOpPbIE [AIOT BO3MOXHOCTH CTYIEHTY
MIPOJIEMOHCTPUPOBATh, a IMPENOJABATENI0 OLEHUTh CTENEeHb YCBOCHUS TEOPETHUYECKUX U
dakTHyecKuX 3HAHUI HA YPOBHE 3HAKOMCTBA

e [lonsTue HeompeaeIeHHOr0 UHTETpaa.
e (CBoiicTBa HEONPECICHHOTO HHTETpaa.
e Meroabl MHTETPUPOBAHMS: METOJ MOJBEACHUS MOJ 3HaK AuddepeHnnana, MeTox

TO/ICTAHOBKH.
e UurerpupoBaHue IO YaCTSIM, OCHOBHBIE KJIACChl (YHKIMHA, HHTETPHUPYEMBIX IO
JACTSAM.
J' dx J~ Ax+B dx
—_— —_—
e UuTerpupoBaHWEC  WHTCTPAIOB  BHIA ax” +bx+c ax” +bx+c

J‘ dx J‘ (AX + B) dx
Jax? +bx+c , Jax? +bx+c
e UuterpupoBanue panuoHaNbHBIX (yHKIMA. Pasznoxenne mnpaBWIbHON Jpodu Ha
IIPOCTEUIINE.
e UuTerpupoBanue npoctedmmx apodeit. PexyppentHas popmyina.
e UuTerpupoBaHue IpoOHO-TMHEWHBIX UPPALMOHAIBHOCTEH.
e UuterpupoBanue nuddepenuanbabix 6MHoMoB (Teopema Uebriiiea).

J‘R(x,\/ax2 +bx + c)dx

e Haxoxnaenue HWHTCI'PaJIOB BUOa
TPUTOHOMCTPUYICCKUX ITOACTAaHOBOK.

J' R(sin x, cos x) dx

npu oMo

e UHurerpamer BHIA
OJICTAaHOBKA.

YHuBEpcabHAasE ~ TPUTOHOMETPHUYECKAs

J.sinm X-cos" xdx
[ J HaXO)K]leHI/Ie I/IHTCl"paJ'IOB BHU1a .

R(sin x, cos x) dx
o I/IHTCI‘paJ'ILI BHUIa -f ( )

e “HebGepymmuecs” nnTerpaisl.

3agaya O BBIUYMCICHUM IUIOIIQJAM  KPUBOJMHEWHOW  Tpaneuuu. [loHsTue
onpeneneHHoro uuaterpana. Cymmel Pumana.

Knaccel uHTErprpyeMbIX (QyHKITHIA.

CBolCTBa ONPEICICHHOrO MHTETpaa.

Teopemsl 00 O1IeHKE OIIpeIeNIEHHOTO HHTerpajia. Teopema o cpeHeM.

WHTerpasn ¢ nepeMeHHBIM BEPXHUM TMPEICIIOM.

®opmyna Herotona-JleiiOHuna .

MeTopl HHTETPUPOBAHUS ONPEIEIEHHBIX HHTETPAJIOB: METO/ MOACTAHOBKHA M METO/I
WHTETPUPOBAHUS 110 YACTSIM.

. HacTHbIE TPUTOHOMCTPUUICCKHUEC ITOJACTAHOBKH.



Yyer cummerpun QyHKIMI B omnpenencHHoM uHTerpane. (YeTHOCTh, HEYETHOCTD,
MePUOTUYHOCT ).

HecoGctBennsie muTerpansl | poma (MHTErpanbl ¢ OECKOHEYHBIMH TpEAETIaMHu).
Onpenenenue, reOMETPUYECKUI CMBICII.

Hecob6ctBennbie mHTEerpansl |l poma (MHTErpasibl OT HEOTpaHMYEHHBIX (DYHKITUI).
Ornpenenenue, reOMETPUYECKHUIN CMBICI.

[Tpu3HaKy CXOAMMOCTH HECOOCTBEHHBIX HHTETpasioB | pona.

[Tpu3Haky CXOAMMOCTH HECOOCTBEHHBIX nHTerpaoB Il pona.

AOCOoM0THAS CXOIMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

[TpunoxeHne OMpEAEICHHOT0 HHTErpayia JUisd BBIYMCICHUS IUIOMIAAeH ¢uryp B
JIEKapTOBOM M MOJIIPHOM cHUCTEMaX KOOPAHUHAT.

[TpunoxeHue OompenerIeHHOro HHTerpaia JJisi BBIYMCICHUST 00beMa Telna BpalleHus,
paboThl IEPEMEHHOM CUJIBL, JJIMHBI IyTH KPUBOM.

Omnpenenenre JBOWHOTO W TPOMHOrO HHTerpaigoB. WX reoMmeTpuyeckuil u
buznyecKuit CMbICI.

OcHOBHbBIE CBOMCTBA JBOMHBIX U TPOUHBIX UHTETPAJIOB.

Teopema o cpetHeM U1l ABOMHOTO ¥ TPOMHOT'O MHTETPAJIOB.

CBeneHue JIBOMHOrO MHTErpajia K IOBTOPHOMY.

3aMeHa NepEeMEHHBIX B IBOMHOM HHTETpalle.

SkobuaH, ero reoMeTpUYECKUil CMBICI.

JIBOMHOI MHTETPaJl B OJISIPHBIX KOOP/IMHATAX.

TpoliHOM MHTETpANl B IHWJIMHIPUIECKUX KOOPAUHATAX.

TpoliHol nHTErpan B chepruyeCcKuX KOOPAUHATAX.

Cxkanspnoe none. [Ipon3BogHas o HaPaBJICHUIO.

I'paguent, ero cBoiictBa. IHBapuaHTHOE onpeeieHue rpaaueHTa.

Bekroproe mone. I1oTok BEKTOpHOrO MOJS Yepe3 TMOBEPXHOCThb, €ro (pu3muecKuii
CMBICIL.

®opmyna OcTporpaackoro.

JluBepreHusi BEKTOPHOTO IMojisi, ee (¢u3uueckuil cmbica. VHBapuaHTHOE
onpezenenue nupepreHnnn. CBoNCTBa TUBEPTEHLNN.

ConenonmanbHoe (6€3BUXPEBOE) MOJIE, €r0 OCHOBHBIE CBOMCTBA.

KpuBonnHelHbIi HHTErpa 1o AJUHE IyTH, €r0 CBOWCTBA U (PU3NYECKUIN CMBICI.
KpuBosnHelHbIi HHTErpal o KOOpANHATaM, €ro CBOMCTBA U PU3NYECKUI CMBICIT
[Mupkynsauus BEKTOPHOTO TOJIs, €€ TMAPOINHAMUYECKUI CMBICIL.

®opmyna CTokca.

PoTop BexTOpHOTO 1O, €ro cBoiicTea. MIHBapraHTHOE OIpenieseHre poTopa.
VYcioBUsT  HE3aBUCHUMOCTH  KPHBOJMHEHHOro HMHTerpaja oT (opMbel  IyTH
WHTETPUPOBAHUA.

[TorenumanpHOE MOJE. Y CI0BUSA TOTEHIUAIBHOCTH.

[TonsiTrie MoOBEepXHOCTHOTO UHTETpasa 1-ro poxa.

[ToHsiTHE TOBEPXHOCTHOTO UHTETpajia 2-ro poja.

Haiite omnpenenenune auQQepeHnaIbHOr0 ypaBHEHHUsS IEPBOrO IOPSAJIKa, €ro
YaCTHOTO M OOIIEro pereHHs.

Yro Ttakoe 3amaya Komm a1 oOBIKHOBEHHBIX Ju(pdepeHnalbHbIX YpaBHEHHH
IIEpBOTO NopsIKa?

Kakne o0ObIkHOBEHHBIE JU(depeHMaIbHbIe YpaBHEHUS MEPBOro  MOpsjaKa
Ha3bIBAIOTCSl YPABHEHUSAMHU C Pa3JEeIEHHBIMU U C Pa3IesSIOUIMMUCS NEPEMEHHBIMU?
Kaxk onu pemarorcs?

Kakne o0ObIkHOBEHHBIE U depeHIaIbHble ypaBHEHUS IEPBOro  Mopsaka
Ha3bIBaIOTCS 0IHOPOIHbIMU? Kak oHu pematorcs?



7.1.2.

Kakue o0ObIKHOBEHHBIE JU(QepeHMaIbHbBIE YpaBHEHUS MEPBOrO  MOpsaKa
Ha3bIBAIOTCS JUHEUHBIMU? [lepeuncante METOIbl peleHUs

Kak pemaercst ypaBHeHue bepaysim?

Kakne o0ObIkHOBEeHHBIE Ju(depeHIMaIbHbBIE YpPaBHEHUS MEPBOTO  HOpPsAKa
Ha3bIBAIOTCS YPABHEHUSAMH B MOJHBIX tudepennuanax? Kak onun peratorcs?

Yro Takoe 3amaua Komm [ OOBIKHOBEHHBIX JU(QPepeHIMaIbHbIX YpaBHEHHH
BbICHIMX NOpPsiikoB? Korzna oHa uMeeT eIMHCTBEHHOE pelieHne?

[lepeuniciure OCHOBHBIE THIIBI OOBIKHOBEHHBIX AH(PQepeHInanbHbIX YpaBHEHHUH
BBICHIMX TOPSIIKOB, TOTYCKAIOIIUX TOHWKEHHUE TOPSIIKA.

Haiite onpenenenue iauHeHHOro nuddepeHuanbHble ypaBHEHUS N - O MOpPsIKa.
[Tepeuncnure OCHOBHBIE CBOMCTBA YaCTHBIX PELICHUH OJJHOPOJHOIO YPaBHEHHUS.
Cdopmynupyiite TEOpeMbI 0 BPOHCKHAHE.

Chopmynupyiite TeopeMy O CTpYKType OOIIEro peleHus HEOIHOPOIHOTO
auHenHoro aAuddepeHnnanbable ypaBHEHUS

B uem cocroutr meron JlarpaHxka OTBICKaHUS YaCTHOTO PEIICHUS HEOIHOPOIHOTO
JTUHEHHOTO AuQPepeHInaTbHbIC YPaBHEHUS?

Cxema nocTpoeHus: GyHAaMEHTAIbHONU CUCTEMBI PEIIeHUI 0JTHOPOJIHOIO JIMHEHHOTO
muddepeHIranbHble YpaBHEHUS C TOCTOSTHHBIMU KO3 dUIIUEHTaMU

Ilepeuncinre METOABI OTHICKAHMS YACTHBIX PEUICHUH HEOJHOPOJHOTO JIMHEWHOIO
Qg depeHIraIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU KO3 hUIIneHTaMu

Jaiite omnpezneneHre HOPMAJIbHOM CHUCTEMbl OOBIKHOBEHHBIX AU depeHInalIbHbIX
ypaBHeHMH N-ro nopsaka. Chopmynupyiite 3anady Ko 11 Takoil CUCTEMBI.
N3n0xuTe METOABI MCKIIOYEHUS W XapaKTEPUCTHUYECKOTO YpPaBHEHHS OTHICKAHUS
o0IIero peueHus CUCTEMbl JIMHEHHBIX OJHOPOJHBIX YPAaBHEHMH C MOCTOSHHBIMU
K03 (ppHUIHEeHTaMH.

Hnousuoyanvhvie 3a0anus

IIpuMep BapHaHTa MHAMBUAYAIbLHBIX 3aJaHUM.
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OnpeneneHHslil WHTerpan

1. Bruncnnts UI[PE‘J.LEI]EHH]:-IE HHTerPalkbl
1 gﬂ:rlgr

dr
1 { 2) [ In(2 Y1 3)d:
}i‘{1+1:2i$ fll 2 £ fm

:l:ln“i [

1) fws.l:ﬂu{:r; ”]f T+2

o6 sin' x .-!!-I-l Jlr.c* ;"§'+:r,5

2. Haiitu cpennee sHavenne §yHKUNI B YKa3aHHEIX UHTepRalax

Yy=cotz, [0/l 2)y= o, (3850

3. D‘].lE']'II'IlI: FHAHEHHA MHTel Pallos

f\,m 3'[ Vinz

4. I'IECJIE',JJ.L'IHH.'l‘h Hd CXOOMMOCTEL HecODCTBEHHEE UHTelrpallkl
'
1 T

r cosdr dr
2) f

1} fI sina dr ——
i Vi1 = sindx)

fm dff“

5. Haiiru nnowans Gurypel, orpadnied ol TUHIIMI

il

=1z,
D ‘y—z=2. )

r =9t —sint),
y =91 —cost),
y=0, 0<1<2r

P = Co8 g, 3)
p=2cosp. ‘

6. Haitru ofnému Ten, obpasoBaHHb BpallleHHeM dUryp, orpasiyeHHEIx
ykasaHHeDMM Juman: 1) - sokpyr ocu OX,  2) - sokpyr ocu OY :
T rvam
) [FTVETS 2)

y=1, r=1L1

x=2Jcosl,
y = dsmnl,

7. Beiuncnuts MITHHRL AN JIMHHIA

|y =1-In{cosz),
) L: ‘D*_i:zﬂirfﬁ.

y = 2(cost 4+t sint),

2 L .
) r=2sint -t cost), 0<t<m

8. Onpenenuts pabory, 3aTpaulBacMylo Ha NEPEHOC WIEKTPUUECKDIO Japi-
fa q u3 Beckoneunoctu B Touky A(0;1) snexTpuueckoro nond sapama Q,
COCPENOTOUEHHOID B HaYalle KOOPIMHAT.




KpaTHele wHTerpank

1. B geoitmom meTerpas f flz;y) dedy  nepeirrn & nosTopHOMY B paccTABRTE NpemeTH
(0]
unTerpuposanma oo obmacte (1), orpammesnoil aeEmaM

1) 2*=y4+2 o*Ly=10

2] y—a:m. jj—l—v4.z—.i1!—."i. =1

2. Mot nopagor METErpHpOBAHNT B HETETPAME
P N
J _fd.szi::.yirfy+ fn!r. f fle.yhdy.
roo 1 i

3. llepeiTa & nOMAPHEIM ROOPANHATAM N BHTHCINTE
f (2 4y ) dedy,  D:{(z*+9°) < (2" =)}
(o

4, BurmemnTs naomanE GUTYPE, OF PRENTCHECE THEHAME

) y=cosx: y=smz: (&>
N4yt =1 zdy=1 {z=0; y=0)

&, Bawcants macey mnacteEer, mEnsanmed ofaacts (D), npr sagasson
NOBCPXROCTHON MAOTROCTR 4 2;y)

) D:fyz—a yza. 02y<1) dley) =Ty
N D: P4y <0 —z<ya) dmy) =y

6. Jamncate TpoiEoR MRTECpAT [jf Fleyz) dedy dz

(V]
B BUJI¢ MOBTOPHOTD M PACCTABMTE MPEIenE RETerpupopsns mo obmacre (V).
OF PARKTCHEON TOBEPXHOCTIMIL

1) 2=2, y=4z, y=3,2, z=4 =20
2) z=H'+y’) z=4-22" +y)

7. Brrmscants ofbes Tems, orpaEmieHRON TOBCpXEOCTAMM

1) z=4-2", y=5 y=0, z=10.

N z=yB - =4, y= ruﬁ y=, z={. (e=10, 5=

8, BarmicnnTs sacey Tens, JaENMAKHICTG ObIACTE

.  ——
Vi {2y 4y <222 —y<re<yl,

ECIH AIARA ObBEMEAT IIOTHOCTE Y209 2) = ya/ef 4 9=




KpMBOAMHERHBIR W NOBEPXHOCTHEIR MHTErpank

1. Buuscnure kpusonuseliHslil HHETerpan f {J:2 + yg}l_zf : dl,
(L)

rige L — wacts companu p-p=1, pE [\ﬁ Es./ﬁ]

:£=111|{1+i2]'
y=2arctg t—t, rae te[0;1],

ecid AuHeliHad MoTHOCTE Oy} =y -

2. Hafiru maccy nuuuy {

3. HailTy koopauHATE UeHTpPa TAMECTH AYTH 0IHOPOIHOR KpuBoil
y=1235 [E"" —|-E_r] npu yenosuu, yto -l <z <L

4. Bruucants ff z dr,  rae (S)— uacTh mnockocTn z = I, orpaHi-
1)
yeHHol mockocTamn 4y =1, y=0, z=0.

5. Hafiru nnotais yacTi KOHRUeCKol NOBEPXHOCTH
r’ + yz = zg, BRIPEIAHHOM L{HJIMH /oM x4 y2 = .

6. Haittu saccy vacru cheput 2° +9° +2° =9, 220, y>0; 2210,
eC/IH MOBEPXHOCTHAS IIOTHOCTE O [:r;_;y; zZl=rz

7. Berupcnurs f(l - 1'2} yde+z (1447 dy, roe L— okpyscnocTs
[.L)
2* L y° =4, npoberaemas B NONOKUTENLHOM HATPABIEHIIL,

8. llokasats, uto supakenne (2°+2ry —y°)dz + (22 — 2zy — %) dy  ss-
nsetcd nonneM gudepernmnanon gyarmmn U z; y}, M HallTH 5Ty dyHELIH.

0. Brruucnurs ff rdy dz, rge (S)— BHYTPeHHSN YaCTh MOBEPXHOCTH
8]
P yt=1-2 | B0 BTOpOM OKTAHTE ).

10. Briuncnurs ff rz dydz + ry dedz + yz dedy, roe (S)— BHewnss
(5}
CTOPOHA [OBEPXHOCTH, PACHOJIOMEHHON B [E€PBOM OKTAHTE M COCTARIEHHOUI

w3 wuinEapa 2o 447 =9 wnnockocreit r=0, y=0, z2=0, z=2.




JAlAHRE N 13 Bapuaur 1

CHBHHPHUE W BEKTOPHOE none

1. Hemrm paboty cosoporo noss F= (2" +2y) it iy* -2z '.'iITH,;'J.'DJIEu

mrrEpmEcl L g= 2 - % amemay Tommaam Aj -4 0] m S(0: 2)

2. Hemro paboty cotoporo moss Fezi-z *,l_ +u- ﬁ_:nmm
myroepmeoRt L: o =Jcost, y=4. z=1DJsint. tc [0 =2

3. Henrn motor Bex Toproro moss A wepes DOBEPXHOCTE 5 B CTOPOHY BHEINHER HOPMBIH

1) A= {2¢; w -3z}, 5 - =mcTe maockocTR z4y 4oz =L
BEIPEIREHON EOODIMEATHEME IUI0CEOCT AMIL,
2] A= (3% 4 2) e 1!_+ @k 8 — monmas MOBCPXEOT Th ECHYCH
24y =2 z=4
3 A=t itz _?T+ pzok. 8- monmss NOBCPXHOCTE SeTHETH
mapabomompe 224 pf =z z=1 2=0, yg=0

4, Hnit'r_n MOTYAE IHPEVAAINN BEE TOPHOTD M0Ia A Baom EOHTYpE L
1} 4= {y" (z+y)}
L — mouryp tpeyroaemmes S ALC
o mepmmmsmm B Touesx  A(D 0] (3 2] OO0 2]

2) A= E i+ 2ez ?_-I- iy - k, L — awams NEPECETCHNE Tomyefepel
e /26— 2 gt mommmampe 2f 4oyt = D

5. llporepnts. Gyzer am pexroproe moae A = {2z + 20" 2y of - 2z}
Mo TPHUMAIEHEN. B coyene nomomu TeaBHOrO 0TRETE HARTH £T0 HOTEHIHAT,

6. llorTpon e nmemm ypoRea cERnspEoro moas U (e g) =4 — Ve

7. Hamrm npomasoaeye cEsraproro noxa ey o) =4 i3 + :!E] —Bay:z
Brome M,(1: 1 1) B nanpssacemn sexTops a = {4, -2 3},

8. HafiTe Bexmtuny 0 HANPHBJICHEHE BeETOPE HARDOJARUCR CEOPOCTH HIMEHCHHS TeMIOCp
ryproro moas 'z g z) = (2" 44" + 1P
sromEsr My(L L 1) = Mol -2: -1)




NuddepesunantHele YDABHEHUA U CHCTEME

1. Haifirn ofume peluesns ypagHeHuii Nepsoro Nopaika

\ 1

)y -Le——
r sinfy/z)

2) o +ycosz = cosz.

3) y' —|:y = :L\/"g
- E,f"
§ WLy
€L Co=
5) (32 + bzy?) dr + (6 y + 4y*) dy = 0.
6) 24y’ +4y—2)y' =1L

2. HaftTi yacTHEle pelieHus vpasHeHni

1) ViT+1de=zydy, y(1) =0
2) (z—y)de+(z+y)dy=0, y(1) = L
3) zy — 2y = 22, y(1) =10
1) ' +ey=(l+a)je™ o, y(0) = L.
3. HaftTi pewienus ypaBHeHpil BEICILETo NOPAAKA
i i f f y[ﬂ:l = [}1
1) 2eyly' = y* - 1. Ny' =y, 7 :
y(0)=1
3y cos’z = 1. 4) "+ = cosz.
2+ cos’ 1
5 rJ+ - b i 2 f i Ip——
¥ +y cos’ 1 )Y+ 4y £t+:r,'e“
Ty +2¢ +y= (122 -10) e". 8) ¢ — 3y = 2sin3ax — cos Iz

9 y" — "+ 5y -2y = (16 — 12zje™™. 10} 3+ =1 - 72

1) 22y + 2 +y =10, 12) 2% 4" — 6y = 12Inz.
13) 4 2 452 = —8¢ ! i, 2(0) =2, #(0) =6
14)  — 62 4 25z = 9sindt — 24 cos dt, r(0) =2, #(0)= -2,

4. Haiirn pewesns auHelHEY cucTem
= -8r+dy T = bz + dy zi0) =10
)5 . . . 2 4. ;
y=3dr—4dy y=—r+2dy yll) = 1.

3 T =hr—2y 0 r=6z+4dy+2
Y ly=2e4y g=—z4+10y—1"




7.2. PyOexHblii KOHTPOJIb. JlaHHBI BUJ KOHTPOJS MPOU3BOAUTCS HAa OCHOBE OalIoB,
IIOJIyYEHHBIX CTYACHTOM IIPH BBIIIOJHEHUHY KOHTPOJIbHBIX U HHIUBUIYaIbHBIX 3aJaHHM.
JlaHHBIH BUJ 1ESTETBHOCTH OIICHUBACTCS OT/ICIIbHBIMU OallaMHi B PEUTHHT-JIHCTE.

Oobpa3zubt KOHMPOLHBIX 3A0AHUTL

KonTpoubnas pabora Nel no teme «HeonpenesieHHbIN HHTErpaI»
BAPUAHT Nel

i g, [N 3K I I S—
V2x2 +3 3/cos* 3x arctgx(L+ x?)
e?*dx _

4. Iezx o 5. [xv1-x?dx. 6. [(1+X)sin2xdx .

.4
7 xdx g. (SN X4y xdx

. 9.
(x+1)(x+3)(x+5) Jcos 6x I /\/X?,Jr4

KonTtpouabHnas pa6ora Ne2 nmo teme «OnpeaesieHHbI HHTErpasn
BAPUAHT Nel
1. Beiuucnuth onpeaesieHHble HHTErpaibl.

1
a) j(2x+sin 2x)dx 6) IV4X— 2dx
° 7

1 3
X d
B)'Exe r) '!XZ:(—X

2. Beranciuth HecOOCTBEHHBIE HUHTErpajibl UJIKX YCTAHOBUTH UX PACXOAUMOCTD!:

0

x2dx t1In x
a) Ixz a4 6) _([de

3

3. BeruncnuTs miaomans GUrypsl, orpaHMueHHON JTMHUSIMU:
2
a) y=x3, y=x", x=-2,x=1.
1

6) p=3-2c0s@P, B= >

T
4. BeIYMCIUTG JUTUHY Iyrd KpuBoit  y = 1-Insinx, orx =0 g0 x = Z

KonTtpouabHnas padora Ne3 no teme « KpaTHble MHTerpaJjb»
BAPUAHT Nel

1. HM3meHHTH MOPAAOK UHTCTPUPOBAHUA:



1 4-x
Idx .f f(x,y)dy
0 X—4

2. PaccraBuTh TpaHUIIBI HHTETPUPOBAHUS

Jrooady o yex = xey=s
D

3. Haifty riommaas GUrypsl, orpaHHueHHOM THHIAME: X + y° — 2X = 0,
y=x, y=0.

4. Haiitn o0beM Tena, OrpaHUYCHHOTO YKa3aHHBIMH ITOBEPXHOCTSIMU:
2, .2 _ 2, 2_ 2 —
X"ty —-8x=0, x"+y =2, z=0.

5. Haiitu maccy Tena, orpaHU4E€HHOI'O IIOBEPXHOCTSMH :

X2 +2°=1, y=0, y=1,ecin p(X, y,z) = k(x> + y* + Z%).

KonTtpouabHas pa6ora Ned o teme «j1eMeHTbl BEKTOPHOI'0 AHAJIHM32)
BAPUAHT Nel

1. BbluMcIuTh KpUBOJIMHENHBIM uHTerpan 1™ poaa
I(l+ x?)dl, rme L:x*+y*=ay .
(L)
2. Bpruucnute padoty cuioBoro moss. [I[poBepuTh 3aBUCUT JIM UHTETPal OT TPACKTOPUHU
uHTerpupoBanusa? Eciu He 3aBUCHUT, TO YIIPOCTUTH BBIUMCIICHUS.

j(xy ~1)dx + x2y’dy, rne L: AB; A(L0); B(0,2).
(L)

3. BpIUMCIUTH MOBEPXHOCTHBIN UHTErPajl J] dS, rae S — yacTp MIOCKOCTH
()
X+ Y+ Z =a, 3aKI04eHHasl B IEPBOM OKTaHTE.

4. HaifTi mOTOK BEKTOPHOTO TTOJIS A=4i - 9]7 yepe3 BHEMTHIOK CTOPOHY IMTOBEPXHOCTH
napabosousa BpanieHus Y = X° + z%, orpaHud. miockoctbio Y =4, npu X<0,2>0.
5. A=(x+Iz)i +(y+ )] +(z+In[yDk. divA=? ,rotA="?

Bapuant Ne 1
KonTposbnas padora Ne 5 no teme «/ludpepenunanbubie ypaBHeHusi 1 —ro nopsiika»

1. OmnpeaenuTs THI U HAWTH 00LIME PellIeHUSs] IAHHBIX YPABHEHHI |

3. (y+yInx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x2
l+x2 1+x2
2
3. (2 )k + (x%y - X )dy = 0.
y2 y3

2. HaijiTn YacTHbIE pellIeHUs] ypPaBHEHUI:



4, xy’—y=xtg(lj, y(@@) =1.
X

5. eYdx=(y—xe¥)dy, y(-1)=0.

KonTpoabHasi padora Ne 6 no teme «/Iuddepennuanbubie ypaBHeHHsI BbICHIET0 MOPSAKA U
cucremsl Y»

I) Omnpeaesuth THN ¥ HAWTH 00LIMeE PelIeHUsI JAHHBIX YPABHEHU |
1) y'=y'+x

X

” ! e
2) Y -2y +y=—.
X
1) Pemrnts 3apauy Komm:
1) wy'+(y)'=0. y@®=1y@®=L

2) y'-y'=e*+2x. y(0)=1 y'(0)=1

dx

3) a x(0) =1 y(0) = -1
dy _ Y |
dt '

7.2. IIpoMexyTOYHBbIi KOHTPOJIb. JIaHHBII BHJ KOHTPOJIS MPOU3BOAUTCS HAa OCHOBE
0aJlI0B, OJYUYEHHBIX CTYACHTOM IpHU cayue 3a4eTa WU K3aMeHa.

O6pa3ubz 3AUemHblX U IK3AMEHAUUOHHBIX Mamepuaios

HUHK Jk3amMmeH Kypc 1
Bapuanr 1
1. CsoiicTBa OHpe)leJ'IéHHOFO HHTCErpajia, uX rcoMeTpuiICCKasa UJNII0CTpalus.
2. JluBepreHIus BEKTOPHOTO IOJIS , €€ OCHOBHBIE CBOMCTBA, (PH3MUECKUIT CMBICT, BEIYUCIICHHE.
®opmyna Octporpazackoro - ['aycca B BekTopHOI Gopme.

arctg x+ X _
3. Bwruuciuth HeonpeaenEHHBIC HHTETPAIIBL: Ig—z dx., I(4 — 3X) e >*dx.
1+ X
=(x-2)
4. Bpl4ucINUTh IUIOMAAb (PUTYPBI, OTPAHUYEHHON IpaduKamMu (PyHKIIHIHA: y= '
y =4x-8.

5. IInactmaka D 3aaHa OrpaHMYUBAOIINMU €€ KPUBBIMU, ﬂ - NOBEPXHOCTHAsA IMJIOTHOCTE.

Halitn Maccy TIacTHHKH.

D: x=1y=0,y*=4x (y=0);
w=Tx+Yy.



6. HaiiTy MOy IUPKYISAIMK BEKTOPHOTO 1ons & Bioib korTypa I .

a=(x*—y)i+xj+k,

I:

x*+y? =1,
z=1.

7.  Haiinure obiee pemienue cieayrnmx uddepeHnnaIbHbIX YpaBHCHUHA

B) Xy =Xy +y

a) Xy'=y+X
[Hara
«YTBepxkaao», 3aB. kaheapoir BMMO® Tpudonor A.1O.
CocraBmiu bonTosckuii /.B.
8. PeiiTMHI KayecTBa OCBOCHUS MOXYJIA (AUCHHMIIJIMHBI)
Petimune-naan oceoenus oucyuniumol

JAucnuniuna HNHurerpanpHoe ucuucjieHue u auddepeHuuaibHblie ypaBHeHUs! Yucsio Henesb - 9
Hucruryt OHepreTn4eckui HHCTUTYT Yucsao KpeauTos - 6
Kadenpa BMMO® Jleknuu -54 gaca
Cemectp 2 IIpakT. 3aHaTHA-54 yaca
I'pynnsl Bcero ayaur.paéorsi 108 u.
IIpenogaBartenap bonrosckuii [I.B., nouent Camoct.padora — 108 yacon

BCEI'O 216 uyacos

Petitiar-mnan qucnummnHel MHTErpaibHoe ucunciaenue u AuddepeHuuaabHbie ypaBHEeHHs B TCUCHUE 2-TO cEMecTpa
Tekymuii KOHTPOJIb
o Hro
= Teopetuueckuii maTepuan [IpakTHueckas AesTEILHOCTh ro
=
(5]
3 NunuBuayanbHble Ba
T | Ha3Banue N ban Ha3panue npaktuueckux bann 3a/laHus 10
Tembl nexuui . 1
MOJTYJIS BT 3aHATHHA Bl paszenam o
JICTIATUTAHB
[TepBooOpasnas u
HEOIpeeIICHHBII Henocpencreennoe na3-9,
1 unHTerpai. Ooume uHTerpupoBanue. Tabnuua Heonpenenennsii | 0,6
METOIbI HUHTETpaJioB. HHTErpal
WHTETPUPOBAHUS
WuterpupoBanue nas-9
pHp MeTox o CTaHOBKH, 39, .
1 parroHaIHHBIX Heompenenennsrit 0,6
H . WHTETPUPOBAHKE IO YaACTIM.
eomnpenae npobeit. HHTETpal
JIHHBIA U |  HHTerpupoBaHue
nAas-9,
OINpPEACICH | TPUTOHOMETPUYECK WnTterpuposanue o
2 o N . Heompenenennsrit 0,6
HbIN X QyHKIHA paIMOHATBHBIX () YHKITHHA. AHTCI DA
HHTETpal par.
WuTerpupoBanue
HppaIMOHAITBHBIX
HKIIWH. nas3-9
(bynu Huterpaist ot 39, N
3 IToxcTaHOBKH . HeomnpeneneHnprit 0,6
TPUTOHOMETPUUECKHUX (YHKITUH.
YeOrImiena, HHTErpal.
TPUTOHOMETPHUIECK
1€ TIOJICTAHOBKH




WnterpupoBanue
Ionsitue u PP .
o HPPaMOHATLHOCTEH. n3-9,
CBOICTBa . 0,6
3 IToacranoBku YeOnimena, Heomnpenenennsiii
OTIPEIETICHHOTO
TPUTOHOMETPUUECKHE HHTErpan
MHTETpaja..
MOACTAHOBKH.
®dopmyna
Herorona- o
. PyOGesxHBII KOHTPOIb —
JleitbruIA.
4 KOHTPOJbHAS IO TEME 7
IIpunoxenus .
HEOIpe/IeJIeHHBIN UHTEeTpall.
OIPENIEIEHHOr0
UHTErpana.
Bcero no KoHTpoJibHOI Touke Ne 1 10
N nJ3-10,
HecoOcTBeHHbIE OmnpeneneHHbIN UHTETpal, o
5 - OmnpenencHHBIH 1
unTerpaisl | poga CBOMCTBA, OLIEHKH, BBIYHCICHHUS.
HHTErpan
nJ3-10,
HecoGctBennsbIe [IpunoxxeHus onpeneneHHoro o
5 OnpenencHHBIH 1
uaTerpans |l pona.. HHTETpaa.
HHTErpain
JIBoitHBEIC
HHTETPAaIbI,
CBEJICHUE K
MTOBTOPHBIM nJ13-10,
6 HUHTETpaJIaM. HecoOcTBeHHbIE UHTETPABL. OnpeneneHHbINH 1
CaoiicTBa HHTErpal.
JIBOMHOT'O
HHTEerpana.
3ameHa
MEpPEMEHHBIX B
Kpatusie JIBOITHOM PyOexHbIit KOHTPOIH —
7 | mHTETpANBI UHTETpase, ero KOHTPOJIbHAS 110 TEME
BBIYHCIICHHE B OTIpeZIeTICHHBII HHTETpall.
MOJISIPHOM crcTeMe
KOOpJMHAT.
Bcero no KOHTPOJIbHOI ToOuKke Ne 2 10
Tpoiinbie N3 Nell,
7 HUHTETpabl U UX JIBOiiHBIE UHTErpalIbl, CBOMCTBA. Kpatnsie 1
BBIYHCIICHHE. MHTErpabl.
3ameHa
MEepPEMEHHBIX B
TPOWHOM
UHTETpae, ero
BBIYHCIIEHUE B JIBoIHOM MHTErpall B NOJSIpHOU W3 Nel |
8 UMIMHIPUYECKUX U cucteme koopauHat. TpoiiHbie 7 1
Kparnsie narerpast
cepryecknx HHTETpabl.
Kpatusie
KOOpJMHATaX.
WHTETPaJIbl
ITpunoxxenus
KpaTHbIX
HUHTErPaJIoB.
. TpoliHble HHTETPAJIBL.
KpuBonuneitnsie
Hunuaapuueckas u N3 Nell,
9 uHTErpasl I-ro 1
ona ceprdeckas CHCTEMBI KpatHbie naTErpab
pona. KOOpJMHAT.
Kpusonuneiinsie .
PyGesxHbII KOHTPOIIb —
unTrerpaist |1-ro
9 KOHTPOJbHAs 10 TEME KpaTHbIE 7
pona. Teopema
HHTETpajbl.
I'puna.
Bcero mo koHTpoJILHOM TOUYKe Ne 3 10
Kpusonux VYcaosus KpuBonmneitnsie naTErpaisl |- N3 Nel2
10 eliHbIE U HE3aBUCHMOCTH ro pona. Kpuonuneiinsie KpuBonunelinslii u 1
ITOBEPXHOC | KPUBOJMHEHHOTO uHTerpaisl |l-ro poxa. MTOBEPXHOCTHBIN




THBIE unrerpaia ll-ro UHTErpa.
HHTETPAIIbI poza OT IyTH
HUHTETPUPOBAHMUS.
OrtbIckaHme
(hyHKIMT TIO ee
MIOJTHOMY
muddepeHnmany.
IIpunoxenus
KPHUBOJIMHEHHBIX
UHTErpasoB.
®opmyna I'puna.
HeszaBucumocts N3 Nel2
IToBepxHOCTHBIE o N
KPUBOJIMHEHHOTO HHTErpaaa oT KpuBonuneitnblii n
11 UHTErpaisl |-ro N 0,7
ona ITyTH WHTETPUPOBAHUSI. MIOBEPXHOCTHBIH
pona. [ToBepxHOCTHBIE HHTETPAIHI |-TO HHTErpal.
poxa.
N3 Nel2
[ToBepxHOCTHBIE [osepxHocTHBIE HMHTETpaIHI |- N
KpuBonunelinslii u
11 uaTerpans ll-ro ro poxa. ®opmynsl Ctokca u . 0,7
MOBEPXHOCTHBIN
pona. Ocrtporpazackoro-I"aycca.
MHTETPaL.
Teopemsl CTokca u
OcTporpajckoro- PyOexHbIi KOHTPOJIb — VI3 Nel3
I'aycca. KOHTPOJIbHAS 10 TEME -
12 . CkasipHoe 1 0,6
ITpunoxenus KPHUBOJIMHEIHBIE U
BEKTOpHOE TI0JIe
MOBEPXHOCTHBIX MIOBEPXHOCTHBIC HHTETPAJIBL.
HUHTErpasioB.
BexkropHoe noue,
paborta, moToK
TIOJIA.
JuddepeHnnansHer
12 € omepaun
MIEPBOTO U BTOPOTO
TIOPSIIKOB B
CKaJIIPHOM H
BEKTOPHBIX MOJISAX
Bcero mo KoHTpoJIbHOM ToO4YKe Ne 4 10
Y 1-ro nmopsika ¢
OObIKHOBE OOGBIKHOBEHHBIE HubdepeHnunansapie
13 Pa3ICISIOIIUMUCS 1
HHBIE AV 1-ro mopsiaka. YpaBHEHHUS.
(biepen IIepeMEHHBIMH, OJTHOPOJIHBIE.
u > "
13 )EIHaHLI-I;LIe Jluneitnsie 1Y 1-ro Jluneitnsie 1Y 1-ro nopsaka, JuddepernnansHeie 1
HOpSJIKa. aBHeHune bepHymm.. ABHEHUS
YpaBHEHHUS AR P PHY. P
AY B modHBIX JuddepennnansHeie
14 | 1 nopsaka. AY B nonsbex nuddepeHnmanax 1
mnddepernmanax ypaBHCHHS
ony
BBICIIUX PyOexHBIIT KOHTPOIB —
JY BeICIIIX
15 | mopsaxoB HOPSLIKOB KOHTpousbHas 1o teme Y 1-ro
U CUCTEMBI p ' TIOpsIIKa.
Bcero mo koHTpoJILHOM TO4YKe Ne 5 10
JIuneiinbie JuddepennnansHere
15 oaHopoansie 1Y. Y nomyckatouiue noHM>XeHUe YpaBHEHHUs 07
Omnpenenurens CTETICHU. '
ony Bponckoro
BBICILIUX Jluneiinbie N updepeHuaibHbIe
OnHoponuHbie auHelnbie Y. Anddepenn
16 | mopsakoB | HeomHOpomHbie Y. YpaBHEHHSI 0,7
Merton Jlarpanxa.
u cucteMsl | Metop Jlarpanxa.
JIuneiinbie Jluneitnsle HeoqHOpOAHBIE 1Y Juddepenunanbubie
17 HeoHOpoaHble 1Y CO clleuuanbHON NpaBoi YpaBHEHHUSI 0,6

CO CITEIUAJIbHOH

4acCThHO.




IpaBoil 4acThIO.

Juddepenunanbusie

17 Cucremsr J1Y. Cucrtems! J1Y. ypaBHCHHS 1
PyOexHbIi KOHTPOIIB -
18 KOHTpoOJbHasg 10 Teme 1Y 7 3
BBICIIIHX TIOPSIIKOB M CHCTEMAaM.
Bcero mo KoHTpoILHOI TOuKe Ne 6 10
Hroro ‘ ‘ | 42 | 18
HroroBas Tekymas arrecTanus 60
JK3aMeH 40
Hrtoro 6a/1J10B 110 JUCUMILINHE 100

3aB.kadenpoit

IIpenonaBatens _

1.

2.

3.

9. YueOHO-MeTOAMYeCKOe M HHPOPManMOHHOE ofecrevyeHne TUCHUIIIHHBI

9.1. OcHoBHas1 JInTEepaTypa
[Muckynos H.C. /IuddepennumansHoe W UHTETpalbHOE HCUUCIeHHE (B 2-X ToMax) - M.
Hayka, Maremarnueckuii ananu3: 1967, 1978, 1985, 1986 rr. — 1031 c. - 2710 3k3.
Kynpsasues JI.ZI. Kypc marematnueckoro ananusa (B 3-x tomax).- M. Hayka, 1970, 1981,
1988 rr. — 1639 c.
Hukonsckuit C.M. Kypc maremarndeckoro aHaimsa (B 2-X Tomax).- M. Hayka, 1975,
1983, 1990 rr. - 822 c.
Byrpos .C., Huxonsckuit C.M. uddepennmansnoe n uHTErpaibHOe HCYHCICHUE. - M.
Hayxka, 1980,1984,1988 rr. -432 c.
Byrpos f.C., Hukonsckuit C.M. uddepenunansusie ypaBHeHus. KpaTHble WHTErpaibl.
Psanpl. - M. Hayka, 1981,1985,1988,1989 rr. -448 c.
bepman I''H. COopHuk 3ama4 mo Kypcy maremaTtuueckoro anaiusa. - M. Hayka, 1972,
1975, 1977, 1985 rr. - 416 c.
3anaun M ynpaxkHeHus 1no matemaruudeckomy ananusy (Ilog pen. demuposuua B.I1.) - M.
Hayka, 1972, 1978, 1990 rT. - 479 ¢

9.2. lonotHUTEIBHAS JTUTEPATyPa

1.

2.

3.

®uxteHromnsi] .M. OcHOBBI MaTeMaTH4eCKOTO aHau3a (B 2-x Tomax).- M. Hayka,
1960, 1968 rr. - 903 c.

®uxrtenronsl] I"M. Kypc nuddepennmanbHoro u WHTErpanbHOro ucuuciaeHus (B 3-x
tomax) - M. Hayka, 1962, 1970 rr. - 2063 c.

Apnonbz B.M. O6sikHOBeHHBIE MU epeHanbabie ypaBHeHUs. — MkeBck, MkeBckast
pecriyOnukanckas tunorpagus, 2000

Onecroinbil JI.O. Iuddepenninansubie ypaBHEHHs U BApUAIIMOHHOE UCYUCIICHHE. - M:
Hayxka, 1969

3anopoxkubii B.H., 3ansmexx B.®., Tpudonor A.}1O., IllanoBanoB A.B. Beicuas
MaTeMaTHKa JJIs TeXHUYeCKUX yHuBepcuTeToB. V. JluddepeHuuanbHple ypaBHEHUS .-
Tomck: Uza. TITY, 2007

3anopoxen I'.H. PykoBoacTBo k pemieHunto 3a1ad o MaTeMaTUYECKOMY aHaInu3y. - M.
Bricmas mixoma, 1966 r. —460 c.

Hanxo ILE., ITonnoB A.I'., KoxxeBHukoBa T.5. Beicmasg MareMaTtuka B yIPa)KHEHUSX U
3agadax. - M. Breiciras mkosta, 1980, 1986 rr. - 718 c.

Tepexuna JL.U., ®uxc WM. YueOHoe mocobue., «Bpicimias MaTeMaTHKa» YacTd
2,3,4,5,6. — Tomck, Uza. TITY, 2004 — 2009 r.r.




9. Tepéxuna JLU., ®duxc WN.M., COOpHUK HWHIMBUAYAJIbHBIX 3afaHuii, «Bpicmas
MaTeMaTHKay, 4acTH 2 , 3.

9.3. Internet-pecypcsi:
http://portal.tpu.ru - mepcoHaIbHBINA CAMT MMPENoaaBaTelIs JUCIUILTHHBI

http://benran.ru - OubMOTEKA IO ECTeCTBEHHBIM HaykaMm Poccuiickoii Akamemun Hayk
http://mathnet.ru - oGruepoccHiiCK it MaTeMaTHYECKUI TTOPTA

http:/lib.mexmat.ru - sjekTpoHHas OMOIHOTEKAa MEXaHHKO-MAaTeMaTHYeCKOro (axysbTera
MI'Y

http://free-math.ru/ - Caiir o maremaruxe.
http://www.mccme.ru/ - Caiit MITHMO. ba3za onumnuannsix 3aqa4, KHUTY U 1p.

10. MaTepuanbHO-TeXHHYeCKOe o0ecnevyeHne I CUUIIIMHbI
OcBoeHue AMCUUIUIMHBI MPOU3BOJUTCA HAa 0aze y4eOHBIX ayIUTOPHH y4eOHBIX KOPILyCOB
TIIY. AymuTopuH OCHAIIEHBl COBPEMEHHBIM OOOPYAOBAaHUEM, TIIO3BOJIIOUIMM ITPOBOIHTH
JIEKLIIMOHHBIE U NPAKTUYECKUE 3aHATHUS.

[Iporpamma cocraBiena Ha ocHoBe Crangapta OOII TIIY B cooTBeTcTBHM ¢ TpeOOBAHUSIMU
®I'OC no nanpasienuto u npoduinto noarotoku 201000 BUOTEXHUYECKUE CUCTEMbI U
TEXHOJIOI'UU.

[Tporpamma omoOpeHa Ha 3acenanuu kadeapsr BM
OTU TITY (mpotokon Ne  or « » 2011r.).

ABTOpBI noreHT kadenpst BMM® OTU TIIY bonrosckuii J1.B.

noreHT kadeapst BMM® OTU TITY 3ansmex B.O..
Peniensent
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