AnHortanus guciuiuinabl b.1.1.8 Jlucuunnuaa. MatemaTtunka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
obpasoBarenbHoi mporpamme "KamacTp HeaBmKMMOCTH" HampaBieHusi noarotoBku "21.03.02
3emIIeyCTpOMCTBO U KaaacTphl'.

Juctunnuza usydaercs B 1, 2, 3 cemectpe. OOmas TpyAOEMKOCTh AMCLHUIUIMHBI COCTaBISAET
432/12 gacos/3.en. CamocrosiTenbHas padoTa 3aKI0YaeTCs B BBIITOJHEHHH padOT, YKa3aHHBIX B
paznene 4.

B xoxe w3ydeHMs MUCHMIUIMHBI OCYIIECTBISETCS TEKYIIUHA KOHTPOJb B (OpME TEXHOJIOTHH
PEUTUHIOBOTO KOHTPOJI B COOTBETCTBHM C TEXHOJIOTMYECKON KapThl TUCHUUILIMHBI, Pa3MEIIEHHON
Ha AJIEKTPOHHOM KYpCe, a TaKKe MPOMEXKYTOUHBIM KOHTPOJIh B (hOpME 3a4eT, IK3aMEH.

[{enbro U3yueHus: AUCUUTIINHBI SBISETCS (OPMUPOBAHUE CIEAYIOIINX KOMITETECHITHI:

1. OIIK-1 Cnoco0eH pemiath 3a7auu NpoPEeHCCUOHANIBHON IEeATEIbHOCTH, TPUMEHSS METOIbI
MOOJICTTUPOBHANS, MATEMAaTHUYECKOT0 aHaJIN3a, €CTECTBEHHOHAYYHbIe U OOICHH)KEHEPHBIE
3HAHUS

2. VYK-1 Cnoco0GeH OCyIIeCTBIATh MOUCK, KPUTUYECKHH aHAaIU3 U CHHTE3 HMH(OpMAIHH,

IIPpHUMCHATH CHCTEMHBII moaxoa AJid pEeIICHUA IMOCTAaBJICHHBIX 3a1a4
B XO04€ U3YUCHU NUCHHUIUIMHBI ITOCJICAOBATCIIBHO PACCMATPUBAIOTCA TEMBbI:

1. Nel. Bsegenume B Kypc wmarematuku. Ilonstme wmatpunsl. KBajgpaTHele MaTpuubl.
Omnpenenurenu 2-ro u 3-ro nopsiaka. MuHopsl. Anredpandeckue nonoiaHeHus. Pasnoxenue
ONpEAEIUTENI 10 JIEMEHTaM NepBOM CTpoku. Omnpenenutenu n-ro nopsjaka. OCHOBHBIE
cBolcTBa omnpenenureneil. Teopema o0 pas3loKEHUH ONPEACIUTENS IO 3JIeMEHTaMm
MIPOU3BOJIBHOTO psiaa. Teopema 00 aHHYIMPOBAaHUM ONPEAEIUTES.

2. Ne2. Matpuua, ee pazmep. KBaapaTHas maTpuiia, OCHOBHBIC MOHATHS (TOPAIOK, €IUHUYHAS
MaTpUlla, HEBBIPOXKJEHHAs, TPEYyrojibHasi). PaBeHCTBO MaTpull, CIOXEHHE MAaTpHII,
CBOMCTBA. YMHOKE€HHE MaTpPHIIbl Ha 4UCIO, cBoWcTBa. [Ipon3Benenrne maTtpuil, CBOMCTBA.
OOpaTHas maTpula, TeOpeMa CyleCTBOBaHUs, TEOpEMa €AMHCTBEHHOCTH.

3. Ne3. Cucrema InWHEHHBIX YpaBHEHHWI, OCHOBHBIC TOHATUS (pEIIeHHe, COBMECTHEIE,
HECOBMECTHBIE, OINPEICIICHHbIE, HEOIPEAEICHHbIE, OJHOPOAHbIE, HEOJHOPOAHBIE).
MatpuyHas 3aluCh U pellieHre B MaTpUYHON (hOpMe CUCTEM JIMHEHHBIX YpaBHEHHIA.

4. Ned4. Pemenue mnpou3BOJIBHBIX CHUCTEM JIMHEWHBIX ypaBHEHMH MeronoMm ['aycca.
IIpumenenne MaTpul B 5koHOMHKE. Monenb JIeoHTheBa.
3. Ne5. Bekrtopsl, OCHOBHbIE MOHATHA. PaBEeHCTBO BEKTOpPOB. JIMHEHHBIE omepanuu ¢

BeKTOpamH, cBoiicTBa. OpT BekTopa. Teopema (IpHU3HAK KOJUIMHEAPHOCTH BEKTOPOB B
reomerpuueckoil (opme). Ilpoeknus Touku, Bekropa Ha ocb. CocTaBisomas BEKTOPA.
CaoiictBa mpoekuuii. [IpsiMoyrosibHas cucremMa koopauHat. KoopanHaThl TOYKH U BEKTOPA.
I[JISI BCKTOPOB, 3aJaHHBIX CBOMMH KOOpAWHATAMH: YCJIOBHUC PABCHCTBA, JIMHEWHBIE
olepaLuy, MPU3HAK KOJUIMHEAPHOCTH.

6. Ne6. CkansipHoe TpOU3BEICHHWE, €r0 CBOMCTBA, 3amMCh B KOOPJAMHATHOW Qopme,
HKOHOMHUYECKHUI CMBICIL.
Ne7. BextopHOE M CMEIIaHHOE IPOU3BEIACHUS BEKTOPOB. I €OMETpUYECKUI CMBICII.

8. Ne8. IlpenMer aHanuTHYECKOW reoMeTpuu. JIMHUMM Ha IUIOCKOCTH M UX ypaBHeHus. J[Be
OCHOBHBIE 33/1a4/ AHAIMTUYECKON reomeTpud. [Ipsmast Ha TUIOCKOCTU. Y paBHEHHE MPAMOMU,
NPOXOAAIIEH Yepe3 AaHHYH TOYKY B JAHHOM HAIIPABICHUU. YPABHEHUE NPSIMOU ¢
HOpPMaJbHBIM BEKTOPOM M Toukoi. OO1iee ypaBHEeHHE MPSIMON Ha MJIOCKOCTH U €r0 YaCTHBIE
ciydan. YpaBHEHUE MPSIMOW C YIJIOBBIM KOX(P(GUIIMEHTOM ¥ HAYadbHOW OpPJIMHATOM.
I'eomerpuuecknii cMbICT KO3(D(OUIIMEHTOB. YpaBHEHUE MPSMOH, MPOXOAAIICH depe3 IBe
JAHHBIE TOYKHU. YTOJ MEKIY IIPSAMBIMH, YCIOBHE NAPAIICIBHOCTH U NEPIEHIUKYIISIPHOCTH
HPSIMBIX.

9. Ne9. KpuBbie BTOpPOro MOpsIKa: OKPYKHOCTh, JJUIMIIC, Turmepbona, mnapabdona. Mx
KaHOHW4Yeckne ypaBHeHus. VccienoBanue (OpMbl KpPUBBIX BTOPOro TMOpsAKa IO
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KaHOHMYECKUM ypaBHEHMAM. IlocTpoeHne KpuBBIX.

Nel0. JInuauu B npoctpancTBe. [IpsimMas nHus, o0liee ypaBHEHHE MPSIMON, KAaHOHUYECKOE,
BEKTOpDHOE M IlIapaMeTpudecKkoe. B3auMHOE pacnoyioKeHUe MpsIMBIX U IUIOCKOCTEH.
VYcnoBue napauieslbHOCTH M MEPIIEHIUKYJIIPHOCTH NMPSAMON C IUIOCKOCTBIO. YTOJI MEXAY
IIPSAIMOM U TUIOCKOCTBIO. [Iepeceuenne mpsaMon U IIOCKOCTH.

Nell. ITnockocTs, psiMasi B MPOCTPAHCTBE.

Nel2. Tlonsitre okpecTHOCTH TOUKH. beckoHeuHO Manbie GyHKIMU U UX cBoicTBa. [Ipenen
GyHKIIMM B TOYKE M Ha OECKOHEYHOCTU. ACHMNTOTHYECKHE pa3joKeHHe (YHKIIHH,
uMmeroteit npenen. ['opu3onTanpHas acumnTora rpaduka GyHkiur. OCHOBHBIE TEOPEMBI O
npenesax: npeaes NOCTOSIHHOM, Ipe/iesl CyMMbI, TPOU3BEICHUS U YACTHOTO JABYX (DYHKITHIA.
[Ipenen crnoxuoit pyHkuuu. TeopeMbl 00 OrpaHHUEHHOCTH (PYHKIWHU, IMEIOILIEH mpeien, o
COXpaHEHUHU 3HaKa (YHKIUU U €€ Tpelena, O MPeaeibHOM MEepexojie B HEPaBEHCTBE, O
mpejiesie CIoKHOW (pyHKINN.

Nel3. CpaBHeHue OECKOHEYHO MajblX (PYHKIMHA. DKBUBaJICHTHbIE OECKOHEYHO Mallble
¢GbyHKIMU U UX cBoicTBa. [lepBhIii 1 BTOPOW 3aMevaTeNIbHBIC MPEIENbl U CICICTBUS U3 HUX.
Tabnuia sKBUBaIEHTHBIX OeCKOHEYHO MabiX. OIHOCTOpOHHUE Tpenesbl. HempepbIBHOCTD
(GYHKIMK B TOYKE. ACHMITOTHYECKOE BBIPAKEHHUE IJIsi HETPEPHIBHOW (DYHKIMHU B MajoOi
oKkpecTHOCTH TOukH. CBOMCTBa (DYHKIIMH, HETIPEPHIBHBIX B TOUYKE.

Nel4. Toukm paspesiBa (QyHKIMH, UX Ki1accupukanms. HemnpepblBHOCT 3JE€MEHTapHBIX
¢bynkiuil. beckoneuHo 0osbias QyHKIMS B TOUKE U HA OECKOHEYHOCTH. TeopeMbl 0 CBSI3U
0eCKOHEeYHO OOIBIION M OECKOHEYHO MaJIoN (DYHKIUH.

Nel5. Acumnrotel rpaduka ¢yHknuu. BepTukanbHas acuMmnroTa rpaduka (yHKIIHH.
OmnpeneneHre HAKIOHHOW acUMITOTHI Tpaduka (QYHKIMH, HEOOXOIUMOE W JOCTATOYHOE
yCIIOBUS UX cymiecTBoBaHMs. CBoMCcTBa (PyHKINI HEMPEPHIBHBIX HAa OTPE3KE.

Nel6. Jluneiinas anmpokcumarusi (JuHeapu3anus) (QyHKIMM B OKPECTHOCTH TOYKH.
Omnpenenenne nuddepennupyemoit hpynkuuu. [Ipupamenune ¢ynkuuu u auddepeHmmar.
Ces3p Mexay udQGepeHIUPYEMOCTbI0O U HEMPEPhIBHOCTHIO (QyHKIMH. [Ipow3BoaHas
GyHKIMM, ee MPUKIATHOM CMBICI B PAa3NUYHBIX 3a7adax. AJTOPUTM HaXOXKICHUS
middepennmana U npousBogHOUW. CBs3p Mexay IuddepeHIpyeMocTbio (QYHKIMH U
CYILIECTBOBaHHEM Y Hee IMPOU3BOIHOIA.

Nel7. Huddepennman He3aBucuMO mepeMeHHON. [Ipow3BomHas Kak OTHOILICHHE
mupdepennmanos. [loHarume KkacarenbHOW K  KpUBOM. ['€OMETPUYECKHUN  CMBICI
npousBogHOM u auddepenHimana. YpaBHEHHE KacaTelIbHOH W HopManu K rpaduky
¢bynkuuu. [IpousBonnas u auddepeHnnan cyMMbl, NPOU3BEICHHUS, YACTHOTO (YHKIIHIA.
[IpousBonnas u nuddepennuan cnoxHoi QyHkiuu. MHBapuaHTHOCTH (OPMBI MEPBOTO
muddepennmana. [IpousBognas oOpatHod (yHkiuu. Jlorapudmudeckas MpPOU3BOIHAS.
Metox norapudpmuueckoro auddepenuupoanus. JuddepeHmpoBanue  HEsIBHON
¢bynkuuu. [lpuMeHeHue JHMHEHHOW anmpoKCUMalMM (QYHKIMH K MOPUOIHKESHHBIM
BbruuciieHus M. [IponsBonbie U tudGepeHIanbl BBICIINX TOPSIKOB.

Nel18. Teopema ®@epma. Teopema Poms, Jlarpanka u Komin, uX reoMeTpU4eCKU CMBICII.
[IpaBuno Jlomuransa. PackpeiTe HeompeneneHHOCTeW. Bospacraromias u  yObiBaromias
¢bynkuu. JlocTaTOYHBIA MPU3HAK BO3pacTaHUs, YObIBaHUS, MOCTOSIHCTBA (QYyHKIUU. Touku
skcTpemyMa ¢yHkimu. HeoOxoaumelii mpu3Hak dSkcTpemyma. IlepBelii u  BTOpOH
JOCTATOYHBIE MPHU3HAKU 3KCTpeMyMma. Hanbomnbiiee n HauMeHblee 3HaUeHUs (QyHKIUU Ha
OTpe3Ke, aJrOpuTM HAXOXKIEHHsS. BBIMyKIOCTh, BOTHYTOCTh Trpaduka (GYHKIUU.
JlocTaTouyHOE YCJIOBHE BBIMYKJIOCTH, BOTHYTOCTH rpaduka ¢(yHKuuu. Touku mneperuba.
Heo6xonuMoe W AOCTaTOYHOE YCIOBMS CYIIECTBOBAaHUS TOUkH rnepernda. OOmias cxema
UccieIoBaHus (QyHKITHH.

Nel. KommuiekcHble uymcia. l'eomerpuyeckass HHTEpIpETalds KOMILIEKCHOIO YHCIA.
TpuronomeTpuueckass ¥ TOKaszatelbHas (OPMBI KOMIUIEKCHOrO uwucia. JleWcTBus Han
KOMIUIEKCHBIMU

YHCcllaMU B aJiredpandeckoi, TPUrOHOMETPUYECKON U
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nokasarenbHoi ¢popme. [loHaTHE QYHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.

Ne2. TlonsATne (QYHKIMM KOMIUIEKCHOIO IEepeMeHHOro. Teopema O IEHCTBUTEIBHON U
MHHUMOM 4acTAX

HenpepblBHON (yHKIMU. [Ipenen u HenmpepbIBHOCTh (PYHKIMHM B OECKOHEUHO YJaJIEHHOU
Touke. HenpepbIBHOCT JIMHEIHON KOMOMHAIMY, TPOU3BEACHUS U YACTHOTO HETIPEPBHIBHBIX
byHKIHI

KOMIUIEKCHOTO — TMepeMeHHOro. TeopemMa O HEMpEephbIBHOCTH  CIOXHOW  (DYHKITHH.
Omnpenenenne

MPOU3BOIHON (PYHKIIMK KOMIUIEKCHOTO MepeMeHHoro. Ycnosus Komu—Pumana. Pasnuune
NOHATUH MU PEPEeHITNPYEMOCTH U AaHATUTUIHOCTH (DYHKIIMU B TOYKE.

Ne3.®OyHkIMs ABYX U HECKOJBKMX IEepeMeHHbIX. EcTecTBeHHas 007acTh OIpe/eieHHUs.
I'eomerprueckoe m300pakeHHe (QYHKIUU JBYX IMEpPEeMEHHBIX. YacTHbIE MPOM3BOJHBIE U
muddepennnanst. AuddepenuupyeMocts GyHKIUN ABYX NepeMeHHbIX. HeoOxomumoe u
J0CTaTo4HOe ycioBus nuddepeHmpyeMoctd. YacTHpIe POU3BOIHBIE BTOPOTO TOPSIIKA.
Huddepennnan BToporo nopsaka. IkcrpeMmyM QyHKINHU ABYX nepeMeHHbIX. Heobxonumoe
yCIIOBUE CYLIECTBOBAHUS HKCTPEMyMa M €ro reoMeTpuuecKkuid cmbica. [loctarouHble
ycnoBus (0e3 qoka3zaTenbcTBa). AOCOMIOTHBIN SKCTPEMYM, alTOPUTM €ro HaXO0XKICHUS.

Ne4. Ckanspuoe mnose. JIMHUM ¥ TTOBEPXHOCTH ypoBHs. [Ipom3BojiHAs MO HaIpaBIEHUIO.
I'panuent. CBsi3b MeXAy MPOM3BOJHON MO HAMpaBleHHUIO M TpagueHToMm. KacarenbHas
IJIOCKOCTh M HOpMaJlb

K MIOBEPXHOCTH.

No5.  TlepBooOpasnas ¢yukuus. Teopema O pa3HOCTH JBYX TEPBOOOPa3HBIX.
Heonpenenennsiii unterpan. Tabmuma npocteimux wuHTerpanoB. OCHOBHBIE CBOMCTBA
uHTerpaia. lHBapuaHTHOCTH BUIA MHTETpaia OT BbIOOpa apryMeHTa (MIPHHLIUT
noaBeneHuss mox 3Hak auddepennunana). OCHOBHBIE METOAbl HMHTETPUPOBAHMUS:
pa3ioKeHUsl, WHTErPUPOBAHUS IIOJCTAHOBKOW TPUTOHOMETPUYECKUE IOACTAaHOBKH),
WHTETPUPOBAHUE I10 YacTsIM. Bo3BpaTHOE MHTErpUpOBaHUE.

Ne6. UnTerpupoBanue

panoHaIbHBIX IpoOeil. UHTerpupoBanue MpoCTEHIINX HPPAIMOHANBHBIX (DYHKIINH.

Ne7. aTerpupoBaHue TPUrOHOMETPUUECKHUX (DYHKIIUH.

Ne8. IInmotHOCTH pacmpesneneHus Macchl MO MPSMOMY CTEp)KHIO, 3ajada O €ro Macce.
WurerpanbHas cymma. OmnpenencHHbI MHTErpal 1O  OTpe3Ky [a,B].  VYcioBue
CYILLIECTBOBAHMSI OIPENEICHHOIO HHTEerpana. ['€oMeTpUYecKUil CMBICH OIPENEICHHOIO
UHTErpaa

10 OTPE3KY.

Nel. 3apmaum, npuBopsume k auddepeHIraIbHbIM ypaBHEHUSAM. OCHOBHbBIC IOHSTHS.
Teopema u 3agaua Kommm. Jluddepennmansasie ypaBHeHus | nmopsiaka: ¢ pa3aensommMucs
IIEPEMEHHBIMU, OJTHOPOHBIE, INHENHBIE, ypaBHEHUS bepHyun.

Ne2. Tudpdepennmansupie ypaBHenus I mopsiaka, oc-HoBHble moHsTHsA. Teopema Kormm.
Hauvanbuble u kpaeBble ycnoBusa. JluddepeHuuansbuele ypaBHeHus Il mopsaka,
JOMyCKaloIe TOoHWKeHne mnopsaka. [lonstue o auddepeHnnanbHbIX —ypaBHEHHIX
BBICIIMX MOPSIAKOB.

Ne3. Jluneitnbie nuddepennunansusie ypasuenus Il mopsiaka, oOCHOBHbIE MOHATHA. Teopema
Komm. Jluneitneie onHopomHbie  auddepeHnuanbabie  ypaBHeHus Il mopsaka.
Onpenenurens Bponckoro. JInneiinas 3aBucuMocts QyHkmmii. Teopema o

CTpYKType obuiero pemenus. JIunelnsle ogHopoaHble AU depeHIalbHble YPaBHEHUS C
MOCTOSIHHBIMH KO3 (uiineHTamMu. XapakTeprucTUIeCKoe ypaBHeHHe. Tpu cirydast KopHei
XapaKTePUCTUUECKOTO YPaBHEHUS.

Ne4. Jluneiinsie HeogHOPOAHBIE AU (PepeHInaNTbHBIC YPAaBHEHHS

BTOPOI'O TOpsJIKA, TeopeMa O CTPYKType oOuiero pemeHus. MeToJ HeoNnpeaeraeHHbIX
KO3 QHUIMEHTOB PEUICHHUs JIMHEHHOTO HEOHOPOIHOTO AU hepeHInanIbHOr0 ypaBHEHHS C
MIOCTOSIHHBIMU
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koaddunmentTamu. MeTo1 Bapraluy Mpou3BOILHOM MOCTOSHHOM.

Ne5. Ionstue o cucremax quddepeHINaIbHBIX ypaBHeHUH. Peenue

HOPMaJIbHBIX CHUCTEM YpaBHEHUH NEPBOTO MOPs/IKa METOJIOM HCKIIIOUEHHS] HEU3BECTHOM.
Cucremsl /1Y ¢ noctossHHBIMH KO3 ULIeHTaMU.

Ne6. YucnoBass mocnepoBatenbHOCTh M ee npenen. Ilpusnak Beitepuitpacca. Ilonsitue
yucinoBoro psnpa. Cxoaumocts psaa. Cymma pspa. Psng reomerpudeckoil HpOrpeccHi.
CoiicTBa cxoasmuxcs psaaoB. HeoOxoauMblil mpu3HaK CXOJUMOCTHU Psija.

Ne7. Psaapl ¢ MONOKUTENBHBIMA WICHAMU. [[0CTaTOYHBIE MPU3HAKK CXOAUMOCTHU: NIPU3HAK
cpaBHeHus, mnpusHak JlamamOepa. PaaukanbHblii u uHTerpanbHbiii npusHaku Ko,
HccnenoBanue

0000IIEHHOTO TAPMOHHYECKOTO Psijia.

Ne8.  3makouepenyrommecs — psaael.  [lpusnak  JleiOnmma.  OneHka — ocTarka
3HaKOYEepEeayIOUIErocs psiaa. 3HAKONEpeMEHHbIE psiabl. JJoCTaTOUHOE YCIOBHE CXOIUMOCTH
3HAKOIIEPEMEHHOTI'O Psijia.

AGcomoTHas U YCIOBHasA cX0auMOcTh. CBOMCTBA aOCOIIOTHO CXOASIIUXCS PSAIOB.

Ne9. Crenennbie psapl. KoHCTpyKImsi 00JIacTH CXOAMMOCTH CTEIIEHHOTO psinga. Pammyc
cxogumoctd. [uddepeHurpoBanie U UHTETPUPOBAHUE CTEMEHHBIX pAnOB. Pasznokenue
¢bynkuuii B creneHHo# psa. Psag Teitnopa u Maknopena. OcTaTO4HBIN 4iieH

dbopmynsl Teitmopa u Maknopena. [IpumeHeHre CTEIEHHBIX PSAIOB.

OCHOBHBIMU ~ CTPAaTETMYECKUMHU OOPa30BaTEIbHBIMU TEXHOJOTHSMU SBISIOTCS: JIEKIIMOHHBIC
3aHATHSA, IPAKTUYECKUE 3aHATHS.
B pamkax yka3aHHBIX TEXHOJOTHH HPUMEHSIOTCS TaKTUYECKHE O00pa30BaTEIbHBIC TEXHOJOTHH:
3a/laHusl, KIIaCCUYECKast JICKLUs.



