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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Heabio ocBoeHus AUCIUIUIMHBI «JIMHelHas anreOpa W MaTeMaTUYeCKHH aHalu3» SIBISCTCS
(dhopMUpOBaHHE 3HAHUI ¥ YMEHUH B 00JIACTH aHAIHM3a, MOJCIIMPOBAHMS M PEIICHUS MPUKIATHBIX 33]a4, KaK
AHATUTUYECKUMHU METOJaMH, TaK U YHCIICHHBIMHU C UCIIOJIb30BAaHUEM MAaTEMaTUUECKOTO aIapara.

3amaun:

- IIO3HAKOMUTH C OCHOBHBIMH MAaTEMAaTHYCCKHUMHU INOHATHUAMU, HCO6XOI[I/IMI>IMI/I IJi pCIICHUA

3a1ad4;

- HU3Yy4YUTh OCHOBHBLIC IIPUCMBI aHAJIM3a U MOACIUPOBaAHUA SIBIICHHUI IIPHU IMOUCKE ONITUMAJIbHBIX

peI_HeHI/Iﬁ IMPUKJIAAHBIX 3a4a4,

— HAay4YUTb IPOBOJAUTH aHAJIN3 IPUKIIAIHBIX 3a1a4.

2 MecTo AUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

Jucnunnuna oTHOcUTCs K 6a30Boit yactu 6soka [l «{ucuurinabl (MO )>»

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyom

HOCTpCKBI/ISI/ITLI

NUCUUILIAHEL:

b1J[5.12.2 Teopus

eeposimHocmelt

u mamemamudeckas

cmamucmuxa, b1.J][.b.12.3 Memoosr onmumanvuvix pewenuu, b1.J[.5.22 Cmamucmuxa, b51.]].B.0.2.1

Puvinok yennvix bymae

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs! M0 TUCHUILINHE

[Tpornecc n3yyeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko u HaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUEC MHIHUKATOpa

JOCTHIXKCHHA KOMIICTCHIIMHN

[Inmanupyemslie pe3ysbTaThl
o0y4eHus o AUCLUILINHE,
XapaKTEePU3YIOLIUE ITAIbI

dbopmupoBaHus
KOMITETEHINI
VYK-1 Cnocoben ocymectBisaTs | YK-1-B-2 OcymiecTBisieT KpuTHUECKHit 3HaTh: NOHATHUS TUHEWHOU
MOWCK, KPUTUIECKUN aHAJIM3 M |aHAJIM3 U CHHTE3 HHPOPMALINH, ITOJIyYeHHOH |anreOpsl 1

CHHTE3 HH(pOpMalnHy,
MPUMEHSTh CUCTEMHBIN TIOJIXO]
JUIS PEILIEHUS IOCTABIECHHBIX
3a1a4

N3 pa3HbIX HCTOUYHHUKOB

MaTeMaTUUeCKOro aHaIM3a
YMeThb: BBIJCIATH U
CUCTEMAaTU3UPOBATbH,
KPUTUYECKH OLICHUBATh
UH(OPMALIHIO IPUMEHSTh
CHCTEMHBIH ITOIXO IS
pelIeHus: OCTaBICHHBIX
3a7a4

BJianerb: HaBBIKAMU
cbopa, 00paboTKH, aHaIM3a
W CUCTEMaTH3aIuN
nH(popMaIuu, HaBBIKAMHU
BBIOOpA peleHus
MMOCTaBJICHHEIX 3a1a4

ITK*-1 Cnocoben
OCYIIECTBIISITH AaHAIIH3
HKOHOMHYECKUX JJAHHBIX C
HCTIOJIb30BAHUEM
MaTeMaTHYECKUX METOJIOB U
MH()OPMAIIMOHHBIX TEXHOJIOTHI
U151 BBIpaOOTKH pelICHHi B

[TIK*-1-B-1 Ucnonb3yer 3HaHUS U3 pa3/iesioB
MaTEMaTHKH TPU PEIICHUH SKOHOMHUYIECKUX

3aga4

3HaTh: OCHOBHBIE MTOHATHS
JUHENHON anredpsl U
MaTeMaTHYeCKOro aHaJIN3a,
HEO0OXOIUMBIE IS
peleHHsI SKOHOMUYECKUX
3ajad.

YMerhb: NpUMEHSTh




Kon n HaumeHoBanue

bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHue HHIUKATOPA
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,
XapaKTEepU3YIOIINE ITAIbI

¢dbopmupoBaHus

KOMIIETCHIMH
obnactu mpodeccunoHaATBEHOMI METO/TbI TEOPETUIECKOTO U
JeSTEeITbHOCTH AKCIIEPUMEHTAIBHOTO

HUCCIICAOBAHUS JIJIS
pEIIeHUsT YKOHOMUYECKUX
3aj1a4.

Baajnerb: HaBbIKaMU
COBPEMEHHOTO
MaTeMaTH4YECKOro
WHCTpYMEHTapUsl 1151
peIIeHUs] SKOHOMUYECKUX
3aJ1ad.

4 CTpyKTYypa U coliepKaHue TUCHUITHHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0miast TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 6 3a4eTHBIX enuHull (216 akaieMHUUeCKUX 4acoB).

TpynoemMkocTs,
Bun paboTbt aKaJIeMHYECKHX 4acOB
1 cemecTp 2 ceMecTp BCET0
OO0masi Tpy10éMKOCTh 108 108 216
KonTakTHas padora: 50,25 51,25 101,5
Jlexrm (JI) 34 34 68
[Tpaktuueckue 3ansatus (I113) 16 16 32
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 57,75 56,75 1145
- npopabomka u nosmoperue 1eKYUOHHO20 Mamepuand u 17,75 16,75 34,5
mamepuana y4eOHuKo8 u y4eonvix nocoouii;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM; 15 15 30
- N0020MOBKA K PYOEHCHOM)Y KOHMPOTIO 7 7 14
- 10020Mo8Ka K OUGhhepeHyuposanHoMmy 3avemy 18 18
- N0020MOBKA K IK3AMEH) 18 18
Bupa uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, aug. 3au. 3K3aMeH
AU pepeHupPOBAHHBIN 3a4eT)
Paznensl nucuunivael, n3ydaemsie B 1 cemectpe
KomnuaecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
paszznena BCETo abota 6
1|3 [ | PO
1 OJeMeHTHI BBICIIEH aJreOpbl 29 10 | 4 15
2 AHanmMTHYeCKasi TeOMETPHS Ha TJIOCKOCTH U B 27 10 | 4 13
MIPOCTPAHCTBE
3 OCHOBBI MATEMAaTUYECKOTO aHATIN3a 25 6 4 15
4 JuddepennmanpHoe HCUUCTCHIE 27 8 4 15




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAuTopHad BHEayI.
paznena BCETO pabora aGoTa
A |mfue | P
Uroro: 108 34 | 16 58
Paznernsl qUCIUIUIMHEBL, H3y4aeMbIe B 2 ceMecTpe
KonmyectBo yacos
Ne HaumenoBanue pasnenos ayAuTopHas BHEAy/I.
paznena BCETO pabora aGara
A |m[ar | P
S) @DYHKIMS HECKOJIBKUX IEPEMEHHBIX 25 6 4 15
6 HNHTerpaibHOE UCUHUCIICHHE 31 12 | 4 15
7 Juddepennnanpapie ypaBHEHHS 29 10 | 4 15
8 Psaner 23 6 4 13
Uroro: 108 34 | 16 58
Bcero: 216 68 | 32 116

4.2 Coagepxanme pa3iejioB IUCHUNIMHBI

Pa3nes 1. DiieMeHTHI BbIcHIel aaredpsbl

Martpuibl: OCHOBHBIE OIIpe/iesIeHus, KjlacCupuKalus, onepanuu HajJ MaTpuLaMu (CI0XkKeHue,
BBIUUTAHUE, YMHOKCHHUE), DIIEMEHTApHbIE TPE0Opa30BaHUs MAaTPHUIL, IPUBEACHUE K TPEYTOJIbHOMY BHY,
TPaHCIIOHUPOBAHUE MATPUL; UX CBOWCTBA.

Onpenenurenu: GopMyIIbl ISl BEIYUCICHUS onpeaenutenei 1,2,3 mopsakos. [Ipocreiinme cBolicTBa
ornpenenutesei. JlonomTHUTENbHBII MUHOP U anredpanyeckue TOTOIHEHUS A 3JIEMEHTa ONpeIeInTes,
ux coiicta. [IpakTnyeckue npasuiia BHIYMCIEHUS ornpeaenuTeneit N > 4.0npeaenurens NPou3BeACHUS
MAaTpHIL.

CucreMbl M JIMHEWHBIX YpPaBHEHUH C N HEM3BECTHBIMU: OCHOBHBIE OIpE/IEICHHMS], KilacCu(UKaLIUs,
MeTo[ ['aycca pemeHns cucteMbl M JIUHENHBIX YPAaBHEHUM ¢ N HEU3BECTHBIMU; IpaBuio Kpamepa perienus
CUCTEMbI M JIMHENHBIX YPaBHEHHH ¢ N HEM3BECTHBIMU. VccieqoBaHNe CUCTEM JTMHEHHBIX alreOpandecKux
ypaBHeHui. CBOMCTBA TMHENHON 3aBUCUMOCTH.

OOpaTHas MaTpuIla: ONpeaeIeHne, CBOMCTBA, BBIBOJ (GOPMYIIbI 15 BelurciaeHusd. [Ipumene-
HUe 00paTHBIX MaTpHIl s pemeHus cucteM. Konbiio mMaTpun, rpymnmna HeBbIPOXKACHHBIX MaTpPHULL.
MarpuruHble ypaBHEHUS.

Panr matpuiisl, 6azucHbsiit MuHOp. Pasnuunbie TeopeMsl o panrax. Ilogo6usie MaTpuiel. Teopema
Kponekepa - Kanemim o COBMECTHOCTH HEOTHOPOAHOM JIMHEMHOW CHCTEMBI.

JInneliHOE IPOCTPAHCTBO: ONPEAEICHUE, IPUMEPHI IMHEWHBIX IPOCTPAHCTB. [loHsATHE NMMHENHON 3a-
BHCHUMOCTH HE3aBUCUMOCTHU CHCTEMBI BEKTOPOB, KPUTEPHM JIMHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B
MIPOM3BOJIBHOM IpocTpaHcTBe. KoHeuHOMEepHOE TMHeHHOe MPOCTPaHCTBO: ONpe/elieHne, 6a3uc, cnocod
BbIOOpa Oaznca, kKoopAuHaThl BekTopa. Kputepuit inHeliHON HE3aBUCHMOCTH BEKTOPOB B KOHEYHOMEPHOM
npocTpaHcTBe. MaTpuiia nepexo/ia oT oJHOro 6asuca kK 1pyromy. Gopmysisl s CBSI3U KOOPMHAT OJHOTO
1 TOTO %€ BEKTOpa B IBYX 0a3ucax OJHOrO U TOTO e JMHEHHOTO MPOCTPaHCTBA.

BexTopsl B R®: 0cHOBHEIE onpesenenus (paBeHCTBO, KOJIMHEAPHOCTh KOMILTAHAPHOCTS ), THHEHHbIE
onepanuu. CBOICTBa MHOKECTBA BEKTOPOB, INIOCKOCTH (PEATbHOTO MPOCTPAHCTBA), UCXOISAIINX U3 OJHOMN
TOYKHU: JUHEHHOE MPOCTPAHCTBO, Oa3HUC, Pa3MEPHOCTH.

[IpsAMoyronbHas cucTeMa KOOpAMHAT B R®, KOOpIMHATE BEKTOpA, AeHCTBHS Hajl BEKTOPAMH, 3aaH-
HBIMU B KOOpJUHATHOH Gopme. CKassipHas MPOEKLMs BEKTOpa Ha OCh: ONpeielIeHHe, CBOMNCTBA, T€OMETPH-
YECKHUI CMBIC KOOPJIMHAT.

CkainsipHOe, BEKTOPHOE M CMEIIaHHOE TIPOU3BEACHUS BEKTOPOB: ONPEAEICHUS, CBOMCTBA, (hOPMYIIbI
JUIS BBIYMCIICHUS, IPUIIOKCHHUS.

Pazgen 2. AHaanTHYeCKAs TeOMETPHUS HA MJIOCKOCTH U B IPOCTPAHCTBE
ITnockocTh 1 mpaMas B R®: pazmuunble ciocoOk! 3aaHus, B3aHMHOE PACTOI0KEHHE.



KpuBble BTOpOro nopsjaka: OKpykKHOCTb, JJUIUIIC, THIIepOoa, napadboa, uX reoMeTpu4ecKue CBOM-
cTBa U ypaBHeHMs. [I0BEpXHOCTH, OCHOBHBIE CBOMCTBA, KIIaCCU(UKALIMSL.

PacmnpeHHe MOHATHUA yncia. KoMIIeKCHBIE YHcila: OCHOBHEIE OmnpcCAcCiICHUA, aHFGGPaH‘ICCKa}I,
TPUTOHOMETpHUYECKas, OKa3aTesIbHas (POPMBI 3aMHMCH, OTIEpALlUU Ha/l KOMIIJIEKCHBIMH YUCIIAMH, T€OME T-
pudeckas uHTepnperanus. OnpeneneHne KOMIUIEKCHBIX YHCEI, MX H300paXeHHEe Ha TUIOCKOCTH. Moyib 1
apryMeHT KOMIUIEKCHOTro yucia. AnreOpanyeckasi, TPUrOHOMETpUYecKasl, oKa3aTeabHas (POpMbl KOM-
iekcHoro yucia. @opmyna Oitnepa. Onepauuy HajJ KOMIUIEKCHBIMU yncinaMu. @opmyna Myaspa. Kopau
U3 KOMIUJIEKCHBIX YHCEI.

Pa3gen 3. OcCHOBBLI MAaTEMATHYECKOI'0 AaHAJIH3A

MHuosxectBa. Onepanuu Hajl MHOKecTBaMuU. HuciioBble MHOXKeCTBA. OKpECTHOCTh TOUKU. MHOXe-
CTBa TOYEK Ha MPSMOM, Ha INIOCKOCTH, B IPOCTpaHCTBE. OrpaHMYEHHBIE MHOKECTBA. TOYHAs BEPXHSIA U
TOYHAsI HWKHSISI TpaHuIla. 3aMKHYTbIe MHOXKecTBa. DyHKIuH. O61acTh onpeneneHusi. MHOKECTBO 3HAUCHH
¢dbyakuun. Cnoxueie 1 o0patubie GyHKIuH. ['paduk Gynkiuu. OCHOBHBIC d1eMEHTapHbBIC () YHKIIMH, HX
CBOWCTBA U TpaduKu.

Yucnosas nocnenosarenbHOCTb. [Ipenen uncnoBoit nocnenoBareabHOCTH. CyliecTBOBaHUE MpEEIia
MOHOTOHHOH OI'paHMYEHHOH MOCIIEA0BATEILHOCTH. Apr(MeTHIecKne NeHCTBHS Hal IIpeIeIaMu.

[Tpenen ¢pyHkuuu B Touke U Ha 6eckoHeuHOCTH. OHOCTOPOHHME Ipeienbl. Teopema o CBsI3U OHO-
CTOPOHHHX IIPENENOB C npenesnoM GpyHkuu. OrpanndeHHble PyHKIMH Ha MHOKECTBE X U B OKPECTHOCTH
Touku X0.

Teopema 00 orpannyeHHON QYHKIINH, UMeroIel npenen. Teopema o eAMHCTBEHHOCTH pe/eria
¢ynkuuu. Teopema o MpOMEXYTOUHOH QyHKIUH.

beckoneyHo maibie 1 0eCKOHEYHO OolbIne (YHKINU, UX CBOMCTBA, CBSI3b MEXKIAY HUMU. BUibl He-
ornpeneneHHocTel. TeopeMa o coxpaHeHuH 3Haka npejena GyHkiuu. Teopema o nepexojie B HEpaBEHCTBaX
K npeneny. Teopema o npezacraBiennn ¢yHkuuu. [1epBolii 1 BTOpoii 3aMedaTeNbHbIEC TIPECIBI.

[TonsTHe 0 PyHKIMY, HENPEPHIBHON B TOUKe. ApudMeTHUeCKUe IeiCTBUS Hall HETIPEPhIBHBIMU
¢bynkuusmu. HempepbIBHOCTE CIIOKHOU M 00paTHOH (pyHKIMIA. HempepbIBHOCTD 1eMEeHTapHBIX ()YHKITHIA.
CBoiicTBa (yHKIMH, HEMIPEPBIBHBIX HA OTpe3Ke. TOUKU pa3pbiBa U UX KJIacCU(PUKALIUSL.

Paznen 4. ludgdepennnanbHoe HCHUCICHAE

[TpousBoaHas ¢pyHkiuu B Touke. E€ reomerpudeckuii u Mexanuueckuii cMpici. [lonstue nudde-
peHuupyemMocT GyHKIMH B Touke. CBs3b MEKIY HENIPEPBIBHOCTHIO U AU (HEepeHIUPYEMOCTBIO.

Juddepenunan GyHKINH U €ro reoMeTpudeckuii cMblici. [TpuOamkeHHbIe BBIYUCIEHUS C TIOMOIIBIO
muddepennnana. [IpaBuna HaxoxaeHNUs TPOU3BOJHON U quddepennmana. [lponsBoHas TpuroHomeTpuye-
CKUX, CTEIEHHO! U JIOTapu(pMUUECKON (QyHKIUH.

[TpousBonHas obpaTHO# pyHKIMK. DPopMyIbl TuddepeHIMpOoBaHNs IOKa3aTeNbHON QyHKIMY 1
apKQyHKIIHH.

Juddepenumpopanue ciaoxHoi pyHkuuu. Jlorapupmuueckoe nuddepenunponanue. Auddepennn-
poBaHue PyHKUHUH, 3aJaHHBIX TApaMETPUUECKH.

[TpousBonHbIe U U GEepeHIaIbl BBICIIUX MOPSAKoB. OCHOBHBIE TEOpPEeMbI JU(HepeHINaTbHOTO
ncuucinenus: reopeMmsl Pepma, Pons, Jlarpanxka, Kommn. [Tpasuno Jlonurass.

VY ci10BUSI MOHOTOHHOCTH (QYHKIIMH. DKCTpeMyMbl GyHKIMU. HeoOxoaumoe 1 J0CTaTOuHOE yCIOBUS
skcTpemyMa. OTbIcKaHuEe HauOOoJbIIEro 1 HAMMEHbLIETo 3HaueHU! QyHKIuY, nuddepeHipyemMon Ha OT-
peskKe.

HccnenoBanue pyHKINU Ha BBITYKIOCTh, BOTHYTOCTh M TOUKH Ieperuoa.

Haxoxnenne acumnrot ¢pynkuun. OO01mas cxema uccieqoBanus GyHKIUU U TocTpoeHue e€ rpadu-
Ka.

Pa3zpnen S. ®yHKuMsA HECKOJIbKHX IIEPEeMEHHBIX

[Tonsitue GpyHKUMNH MHOTUX MTepeMeHHbIX. O0acTh UX OMpeIeNIeHNs: U MHOKECTBO 3HaueHui. ['eo-
MeTpuueckoe n3odpaxenue. [Ipenen u HenmpepsIBHOCTh (GYHKIUU JIBYX IepeMeHHbIX. CBoWCTBA (PYHKIUH,
HENpPEephIBHON B 3aMKHYTOM, OrpaHUYEHHOU 00JIaCTH.

YacTasle npousBoanble. [lonsaTue o nuddepenpyeMoctu GyHKINN ABYX NEPEMEHHBIX. Y CIOBUS
muddepennmpyemoctr GyHKIMU B Touke. JuddepeHiman u ero cBsA3b ¢ YaCTHBIMU TPOU3BOAHBIMU. [ €0-
METPUYECKUN CMBICT YaCTHBIX IPOM3BOAHBIX U AU depennnana.

[Tpon3BoHBIE CIIOKHBIX PyHKIMI. YacTHbIE TPON3BOAHBIE U AU (HEepEeHIINAIIbl BEICIINX HOPSIIKOB.
KacarenbHast I10CKOCTh U HOPMAJIb K TIOBEPXHOCTH.



OkcTpeMyM (pyHKIMU JBYX MepeMeHHbIX. HeoOXoaumble 1 T0CTaTOUHbIE YCIOBUS SKCTPEMyMa.

Pa3nen 6. UnTerpasbHoe HCHnCIeHHE

[TepBooOpasnas. HeornpeaenenHslii HHTErpall U €ro cBOMCTBA. TabyMia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTsIM B HEOIpeIeIeHHOM uHTerpaie. MiurerpupoBanue
paloHaIbHBIX (PYHKIIMA.

WuTerpupoBanue UpparioHaIbHBIX U TPUTOHOMETPHUSCKUX (PYHKITHIA.

3anava, mpUBOSAIIAs K TIOHATUIO OMPEeNIEHHOro uHTerpasia. OnpeneiaeHHbI HHTETrpall Kak Mmpeaesn
HMHTErpaJIbHBIX CyMM. CyIlIeCTBOBAaHHUE U OCHOBHBIE CBOMCTBA OINPECICHHOTO HHTETpaa.

HHuTerpain ¢ nepeMeHHbIM BepXHUM mnipeaenoM. @opmyna Herorona-Jleitoauia. Metoasr HHTETpupo-
BaHMS B ONPEICIICHHOM HUHTETpaJe.

['eomeTpryeckue 1 MEXaHUYECKHE MPUIIOKEHUS OMPEIeIEHHOr0 UHTErpasa.

Hecob6cTBeHHbIE MHTETrpaIbl IEPBOTO U BTOPOTo poa0oB. VX BBEIYKMCIIEHUE U CXOJIUMOCTb.

3anava, mpUBOJSAIIAs K MOHATHIO JBOMHOrO nHTerpana. OnpezeneHue U CBOWCTBA ABOWHOTO UHTE-
rpaia.

Brruucnenne npoiHoro uarerpaia: Ciydail mpsiMOyrojsHOM 001aCTH, KPUBOJIMHEHHON 00J1acTH, B
MOJISIPHBIX KoopauHaTax. [IpuioskeHust IBOWHOTO HHTErpaa.

TpoitHoii unTerpan. OmnpeseneHue, CBOWCTBA, BEIYUCICHNUE B PA3IMYHBIX KOOPAMHATAX, IPHIIOXKE-
HUA.

KpuBonuHeiiHble HHTETpabl IEPBOTO U BTOPOTO POJIOB, OIPEIEICHNE, CBOMCTBA, BEIUNCICHHE, TIPH-
JIOXKCHHUSI.

CBs13b MeX1y KPUBOJMHEHHBIMU UHTETpallaMu IIEpBOTo U BToporo poaoB. ®opmyina ['puna. Ycno-
BHSI HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTETpaJia OT IMIyTH MHTErpupoBanus. HTerpupoBanue moaHoro
muddepennmana.

[ToBTOpHBIE HHTETPAIIBI IEPBOTO U BTOPOTO POAOB, CBOMCTBA, BHIUYMCIICHUE, MPUITOKEeHUS. CBsI3b
Mexay Humu. @opmynsl Octporpaackoro u Ctokca.

Paznea 7. {uddepenuuabubie ypaBHEHUS

3anava, npuBOALIas K MOHATHIO TG depeHInaTbHOro ypaBHeHU. OCHOBHbIE IOHATUS TEOPUU
muddepeHnmanbHbIX ypaBHeHu. [uddepenunanbabie ypaBHEHHs IepBOro nopsaka. 3anada Komwu u teo-
pema o CyIIeCTBOBaHMM U €IMHCTBEHHOCTH pelieHus 3anaun Ko nis nuddepeHnpanibHOro ypaBHEHUS
nepBoro nopsaka. O6iee 1 yactHoe perieHus auddepeHnnanbHOro ypaBHeHus nepsoro nopsaka. Judde-
PEHLMAIIBHBIE YPAaBHEHHUS C Pa3ICIAIOIIUMUCS U Pa3/IeICHHBIMU IEPEMEHHBIMM.

OpnHoponHble ypaBHeHUs. JIuHeliHble ypaBHeHUs. Y paBHEHU B OJIHBIX AU depeHnnanax.

JuddepenunanpHble ypaBHEHUs BbICIINX NMOPsIKOB. 3anavya Koy u TeopemMa o CyiecTBOBaHUH U
€IMHCTBEHHOCTH peuleHus 3aaaun Komm g auddepennnansaoro ypaBHeHust N-oro nopsjaka. O6iee u
yacTHoe penieHus. uddepeHnnanbHble ypaBHEHUs, JONYCKalOINe MOHMKEHUE TopsAKa.

Jluneiinble nuddepeHnanbHble YpaBHEHU: OJJHOPOAHbIE U HEOIHOpOIHbIE. JIMHelHbIe 0 JTHOPOI-
Hble TuddepeHIranbHble ypaBHEHNUs, X CBOMCTBA. JIuHeliHas 3aBUCUMOCTh U HE3aBUCUMOCTh (DYHKLIMN Ha
orpeske. Bponckuan. Teopemsl 0 BpoHckuane.

dyHIaMeHTalIbHAs CHCTeMa penieHui. TeopeMa o CTpyKType 00IIero penieHus THHEHHOTO O/THO-
poaHoro auddepeHnansHoro ypaBHeHus. JInneinsie onHopoiHble nuddepeHuaibHble ypaBHEHHS C 110~
CTOSIHHBIMH K03(pHIIEeHTaMU.

Teopema o CTpyKType OOIIEro peeHus: JTUHEHHOro HeoJTHOPOJHOTO AU hepeHnalIbHOro ypaBHe-
Hus. Meron Jlarpanka Bapuanuu MocTOsTHHBIX. Pernenue TmHeitHOro HeoqHOpoAHOTO au(depeHITHaTbHOTO
YPaBHEHUS CO CIIELIUAIBHON IIPABOM YaCThIO.

Pa3nen 8. Paabl

Yucnossle panpl. CxoauMocTs U cymma psiga. CoiictBa cxonsamuxcs psanoB. Heodxonumoe ycnosue
CXOIUMOCTH psiia. Psnbl ¢ mon0KUTENIBbHBIMU WiIeHaMU. TeopeMsl cpaBHeHus. [Ipusnaku cxonumoctu Jla-
nambepa u Koumm. MHTerpanbHbii mpU3HAaK.

3Hakouepenyrommecs psaabl. Teopema Jleitoauna. 3HakonepeMeHHbIE psAAbl. AGCOIIOTHO U YCIOBHO
cxopsmuecs psanbl. [lepemecTuTeIbHOE CBOMCTBO CXOISAIIMUXCS PAIOB.

OynKumoHanbHbIe psibl. O6macTe cxoaumoctu. CreneHusle psaabl. Teopema Abemns. uTepBan cxo-
auMmocTu. MHTerpupoBanue u nuddepeHIupoBaHue CTENIEHHBIX PSAI0B.



Paznoxenne pyHkuui B cTeneHHbIe psijibl. Teopema 0 eTMHCTBEHHOCTH pa3iokeHUs (yHKIIUU B
creneHHoi psf. Psaaer Teitnopa u Makiopena.

Tpuronomerpuueckuii pan. Pang @ypre. Paznoxkenne nepuonudeckoit pynxiuu B psix Oypse.

Psin @ypbe i YeTHBIX ¥ HEUETHBIX (PYHKIIMH, 3aJJaHHBIX HA MHTEpBaJe JIUHON 27 . Psin Dypbe
st pyakumu ¢ nepuoaom 21. Pasnoxenue B psg @ypbe HENeprHoANIeCKON QYHKITHH.

4.3 [lpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansaTHs Tema
paszena 4acoB

1 1 Matpuusl. Onpenenutenu. Panr Mmatpuisl Pemenue cucrem 2
JMHEWHBIX YpaBHEHHUH Pa3IMYHBIMH CIIOCOOAMU

2 1 BexTopsl. JInHelHbIE U TMHEWHBIE ONIEPALIUU HAJl BEKTOpaMH. 2
CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BE/IEHHUS] BEKTOPOB

3 2 [Tpsimast Ha IIOCKOCTH, MpsAMasi ¥ IJIOCKOCTb B IPOCTPAHCTBE: 2
KJIFOUEBbIC 33J]aUl

4 2 KpuBsle 1 moBepxHOCTH BTOpOro nopsaka. [Ipusenenue ypaBHeHU 2
K KaHOHHYecKkoMy Buay. KoMiuiekcHble yncia.

S) 3 [Tpenen mocienoBaTenbHOCTH U (YYHKITUU 2

6 3 HenpepriBHocTh dyHkImil. Touku pa3pbiBa U UX KiaccupUKaus 2

7 4 HccnenoBanue GyHKIMIA U TOCTpOEHUE TPaQUKOB 2

8 4 HccnenoBanne GyHKIMIA ¥ TOCTpOEHUE TPaQUKOB 2

9 5 OYHKIIMY MHOTHUX MIEPEMEHHBIX, 00JIaCTh ONpeAeTIeHUs, IPeaed, 2
HENPEPBIBHOCTH. YacTHBIE MPOU3BOIHEIE.

10 5 @DYHKIMU MHOTUX [EPEMEHHBIX. DKCTPEMYM (DYHKIIMH MHOTHX 2
NIepEMEHHBIX HHTErpaia

11 6 HeonpenenenHslii HHTETpall. 2

12 6 Omnpenenennblii uuTerpai. HecoOctBenHble nHTErpaibl. J{BoiiHOM 2
UHTErpal.

13 7 Juddepenumanpuble ypaBHeHus | nopsiika 2

14 7 Jluddepennunanbable ypaBHEHHs 2 TOpsIKa 2

15 8 YuclioBbIE psisibl 2

16 8 CTerneHHbIC PSIbI 2
Hroro: 32

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHue JUCIMIIINHEI
5.1 OcHoBHas 1MuTEpaTypa

1. Bypmucrtpona, E.b. JIuneiinas anrebpa : yueOHUK U mpakTHUKyM Juist Oakanaspos / E.b. Bypmuctpo-
Ba. — M.: M3a-Bo FOpaiit, 2015. - 421c.

2. Munesckuii, A. C. JIuneiinas anreOpa : koHcnekT nekiuii / A. C. MuneBckuit. - Mocksa : PYT
(MHMUT), 2018. - 89 c. — Pexxum noctyma: https://znanium.com/catalog/product/1896898.

3. Pyneik, b. M. JIuneiinas anredpa : yueonoe nmocooue / b. M. Pyzapik. - Mocksa : UHOPA-M, 2019. -
318 c. - (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-004533-7. — Pexxum nocrymna:
https://znanium.com/catalog/product/1010102.

5.2 lonojHUTEIbHAA JIUTEPATYpPa

1. Usanosa, C. A. Jluneiinas anrebpa : yue6Hoe nocooue / C. A. Banosa, B. A. [TaBckwuii ; Kemepos-
CKHUl rocy1apCTBEHHBIN YHHUBEPCUTET. — 2-€ U3]1., nepepad. u pom. — Kemeposo : KemepoBckuii rocynap-



CTBeHHBIN yHHBepcuTeT, 2019. — 125 c. : wir., Tabn. — ISBN 978-5-8353-2359-3. — Pexum gocryna:
https://biblioclub.ru/index.php?page=book&id=573547.

2. Jluneitnas anreOpa B mpuMmepax u 3agadax : y4e0. mocodue / A.C. boprakosckuii, A.B. [TanTenees. -
3-e u3n., crep. - M.: HULl UHD®PA-M, 2015. - 592 c. — (Bricmiee obpazoBanue: bakamaspuar). — ISBN 978-
5-16-010586-4. — Pexxum nocryna: http://znanium.com/bookread2.php?book=494895.

3. Meroaudeckoe mocodue no JuHerHHO# anredpe : yue6. mocodue / [Tamosa JI.C. - M.:MI'Y umenn
M.B. JlomoHocoBa, 2015. - 44 ¢. — ISBN 978-5-906783-12-7. — Pexum noctyna:
http://znanium.com/bookread2.php?book=672913

4. Tyrau6aes, A. A. Jluneiitnas anreopa : yae6Hoe mocobue / A. A. Tyranbaes. — 2-e u3sn., crep. —
Mocksa : ®JIMHTA, 2017. — 75 ¢. — ISBN 978-5-9765-1407-2. — Pexxum nocty-
na: https://biblioclub.ru/index.php?page=book&id=115141.

5.3 UnTepHeT-pecypchbl

1. http://www.mccme.ru/ URL: MocKoOBCKHii IIEHTP HEIPEPHIBHOI'O MATEMaTHYECKOT0 00pa30BaHuUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm MatemaTtudeckas Oudimoreka

3. http://en.edu.ru/ EcrecTBeHHO-Hay4YHBII 00pa30BaTEIbHBIN MTOPTAI

4. Bectauk MockoBckoro Yuuepcurera. Cepust 1. MaremaTtnka. Mexanuka: xypHai. — M.: ATeHCTBO
«Pocrieuarpby - mepuoOANIECKOE HAYYHOE U3JJaHUE OTPAXKAET TEMATHUKY BOKHEUIIINX HAPABICHUMA
TEOPETUUECKUX UCCIEOBAaHUI IO MaTEeMAaTUKE U MEXaHUKe. - http:// vestnik.math.msu.sustart-in-fr.html

5. AnreOpa u ananm3: xypHai.- Cankt-IlerepOyprckoe otaeneHue MareMaTH4ecKoro MHCTUTYTA
uM. B. A. Crexnosa PAH http://www.pdmi.ras.ru/AA

6. Auddepenumansupie ypaBHeHus: xkypaait. — M.: MAUK "Hayka /MuTepneprnonuka".-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IIporpammuoe oOecnedeHue, npodeccHoHadbHbIe 0a3bl JAAaHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI COBPEeMEHHbIX HH()OPMALIMOHHBIX TEXHOJIOT Wil

OmnepannonHas cucrema Astra Linux

- https://yandex.ru/ - 6ecrutatHbiii poccutickuii MaTepHeT 0003peBarens SHaekc. bpaysep
http://newgdz.com/spravochnik CripaBo4HuUK 1O BBICIIICH MaTeMaTHKE

http://aist.osu.ru/ AUCCT OI'Y - aBTomMaTu3upoBaHHasi ”HTEPAKTUBHAS CHCTEMa CETEBOTO TECTUPO-
Banus OI'Y

el N =

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

JlexuimoHHbBIE ¥ TPAKTUYECKHUE 3aHATHS POBOJIATCS B yUEOHBIX ayAUTOPHUSIX.

AyIUTOpUM OCHAILEHBI KOMIUIEKTaMH YYEHHUECKOW MeOeNu, TEXHUYECKUMHU CPEJCTBAMU 00ydeHus,
CITy>KalllUMU JJIs1 IpeICTaBlIeHNs yueOHOU nH(popMaluu O0JIbIION ayAUTOPHH.

[Tomemienue 1Is1 caMOCTOSITENTLHON pabOThl 00yYarOIMXCsS OCHAIIEHbI KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "VHTepHer", M obecrneyeHHEM JOCTyNa B JJIEKTPOHHYIO HH(OPMaLMOHHO-
obpasoBaTenbHyto cpeny ¢punmuana u OI'Y.
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