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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIll Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHajIn3a» SBIISIETCS
OJTHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMME CpeIHEro oOIero oOpa3zoBaHUS,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOopMUpPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE O0YYaloIIUXCsA Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUSI MH(GOpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTU U JAPYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTHXKEHHUS B MaTeMaTH4ecKoit popme.

VY4eOHbIlt Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJI YCIEUIHOI'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TEHJCHINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX JUIs JaldbHEHIIero oopa3oBaHus U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBnajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEpPXKJICHUS C MOMOIIBI0O MHAYKIMU U PacCyXAaTh JeIyKTUBHO, UCIOJIb30BaTh
00001IeHre W KOHKPETH3aIlUi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xoxe usyuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4E€CKOIro
aHanmM3a» OOYYaroIIMECs IMONY4Yal0T HOBBIA OIBIT PEIICHHUS MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
MHTEPIpPETAllMd  TOJNYYCHHBIX  pEIICHWH, 3HAKOMSITCI C  I[pUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIITUMUCS MATEMATHIECKUMH OTKPHITHSIMHU U UX aBTOPaMH.

VY4eOHbI Kypc 00JaJaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIHAJIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOyIOMeH MPOJOHKUTENILHOW KOHIEHTpPAllMd  BHUMAHUA,
CaMOCTOSITENIPHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCIEHUS», «DYHKIUU U rpadukny, «YpaBHEHHs] U HepaBEHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa © JoOruka». Bce OCHOBHbIE



COJIepPKAaTeIbHO-METO/IMYECKHE JIMHUM HW3Y4aloTCid Ha MPOTSHDKEHUHM JIBYX JIET
o0yueHHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OTIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
CoJiep’KaHUE HECKOJNbKMX MaTEeMaTHYeCKHX IUCIMIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiuecs: OBIaJeBalOT BcE Ooree
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MAaTeMaTHYECKyl0 MOJelIb peabHON
CUTYalluH, IPUMEHATHh 3HAHUS, MOIYYEHHbIE NPU U3YYEHUU yuyeOHOro Kypca, JUis
pELIEHHs] CAaMOCTOSTENBHO C(HOPMYJINPOBAHHON MaTeMaTHUYECKOW 3aa4uM, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeToAMYecKass JUHUS «Uucia U BBIYMCICHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKJIIOYAIOMIMX B C€0sl MCIOJB30BAHUE PA3IUYHBIX
dopM 3amucu 4yucia, yMEHHE JejaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX U JCHCTBUTENBHBIX  YHUCENI  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUUYECKUEe 3aJaud M OIepaluu: JCJIEHUE Hauelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJXKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHANbHBIX M MUPPallMOHAIbHBIX YHCEN, apu(PMETUUECKUE ONEpaliy, a TAKXKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMU MX IPUMEHEHMS Ul PELEHUs pa3iuydHbIX 3ajad
(dopMupyeTcsi NpeACTaBI€HUE O €JUHCTBE MATEMAaTUKU KaK HayKu W €€ pojiH B
NOCTPOECHUU MOJIENEH peallbHOTO MHpa, IIUPOKO HCIONB3YIOTCA 00001IeHne U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHHusi Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHHs, MOCKOJIbKY B KaxJI0M
pasnene IlporpaMMmbl HpenyCMOTPEHO pELIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapTaTe OOydaroluecss OBJIAJEBAIOT PA3NIMYHBIMM METOAAMH  PEIICHUs
palMOHANbHBIX, HMpPPAlMOHANbHBIX, IIOKA3aTENIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUI, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCCIIeZIOBaHUN (PYHKITHI C TIOMOIIBIO MPOU3BOJHON, MPU PEHICHUH TPUKIIATHBIX



3a/1a4y M 337]a4 Ha HaXOXKJEHUE HAauOOIbIIMX U HAUMEHBIIUX 3HAYEHUH (QYHKIUU.
JlanHasi coqepkaresibHasi TMHUSL BKJIIOYAaeT B ce0s Takke (GOpMUpPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (dopMmynaM, TpeoOpa3oBaHUS  paALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPAKECHUM, a TAKKE BBIPAKCHUH,
COJlepKalllUX CTeNneHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpanyeckoro
Marepuaga IPOUCXOAUT  JAJbHEHIIEE  pa3BUTHUE  ANTOPUTMHYECKOIO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  MPEICTaBICHUSA
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJIE€ PABEHCTB W HEpPAaBEHCTB. Anre0Opa
npeiaraet  3(Q(eKTUBHbIE HHCTPYMEHTBI JJIsl PEUICHHs] MPaKTUYeCKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
A3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTD N3YUEHNs MaTepuana. M3yueHue cTeneHHou,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKIMM ISl pElIeHUs 3a/ad U3 JAPYTruX y4eOHbIX
IIPEAMETOB U PEAIBHOMN KU3HHU TECHO CBSA3aHO KaK C MATEMATUYECKUM AHAIU30M,
TaK U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMylIaMu 3aBUCHUMOCTU MEXIY
pa3NMYHBIMM BEJTMYMHAMH, MCCIIEIOBATh TOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofiep>KaTebHON JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IIO3BOJIIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETH3AIINH, UCTIOJIb30BAHUIO aHATIOTH.

CopnepxarenbHas nuHusa «Havyana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHMX, TaK M MPUKIAAHBIX 3aj]ad,
JOCTYIIHBIX OOYyYaronuMcs, TaKk KaKk y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpaduKu CIOXHBIX (DYHKUMN, OMpENensiTh WX HauOoNIbIIMe U HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUTYp B OOBEMBI TEl, HAXOAUTh CKOPOCTHU WU
yCKOpeHus TnpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH ITOCTPOCHMSI MAaTEMAaTHUYECKUX MOJEIEH pEAIbHBIX CUTYyaluH,
NO3BOJISIET HAXOIWTh HAWIY4YIIEe pEHIeHWe B IMPUKIAAHBIX, B TOM YHCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOT O
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBINIUICHHs, (OPMHUPOBAHMIO YMEHHUH paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U UcKyccTBe. OOyuaromuecs: y3HaiOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOM JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JTUCIUIUTMHBL W WX TPWIOXKEHUS B eauHoe I1enoe. I[lodToMy BakHO 1aTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JlpyruMm BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpPHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMM M CJIEIOBAHHE OINpPEACTIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITIUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAIHM3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIAEAOBAHHUSA O3THX MOJEIeld C TOMOIIBI0 ammapara aiareopsl U
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXK/IBIN U3 Pa3/eoB MPOTrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NMPHUKIAAHBIX 3amad. [lpu
pEIICHUM  pEalbHBIX  NPAKTUYCCKUX  3amad  oOydYaronmiuecs  pa3BUBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHMU3YeTCs B TpoIlecce U3YUEHHS BCeX TeM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOILIECHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenicTBuTenbHble uyMcia. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ uenbiM mnokaszareneM. bunom Hsrorona. Hcenonmbp3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHb € pauvMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpPaBHEHUE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOrOWIeHbl OT OJHOW NEPEMEHHOW. [lelleHne MHOroudsjgeHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHM.

[Ipeobpa3oBaHre BEIpAKESHHM, COEPIKAIINX JTOTapr(MBI.

Jlorapugpmunueckue YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIpAKEHUM. PellieHre TpUuroHoMeTpuyecKiuX ypaBHEHUI.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenaenurens MaTpulbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbI JIMHEMHBIX ypaBHEHWW. PelieHue npukIaaHbIX 3aJad C I[OMOIIbBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl U HepaBeHCTB. lIprMeHeHHe ypaBHEHH M HEPAaBEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHkuuM U rpapuxu

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXECTBO 3HaueHHM (ynkumu. Hymmn dynkuuu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4Hass W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiictBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUA OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
IIOCJIE0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHMS MAaTEMaTHYECKOr0 aHajau3a Kak
aHanKM3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpOoLEHTOB. Mcnonb3oBaHWE TMPOrpeccuy JUisl pPELIEeHUs pealbHbIX 3aaad
NPUKJIAJHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB Uil PEUICHUs HEpaBeHCTB. lIpuMeHeHue CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QyHKIMU. OnpeneneHue, reoMeTpUuIeCcKuid 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKIIHM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOKECTBEHHOI'O —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPHU PEUIEHWH 3aJad W3 JPYTrUx
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JIOKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpIuii obnmi aenmutens (mamee — HOJl) m HamMeHbimee oOiiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHble uucna. AnreOpanueckass W TpUTOHOMETpUUYEcKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciaamu. M300pakeHMe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO 4yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PellieHrs PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUs ¥ HEPABEHCTBA

CucreMa M COBOKYHNHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCUIIBbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOJbI pELICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppaIOHATbHBIX, TOKA3aTENbHBIX U JOTapu(MUIECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHM.



[IpumeHeHue  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/ad M 3ajlad W3 Pa3u4HbIX 00JacTe HayKH U peaibHOM
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue pyHKIINHN, X CBONCTBA U TpaduKy.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIC BO3HHUKAIOT TPHU PEIICHUW 3a/ad W3 APYTUX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
3KCTpeMyMbl. HaxokaeHue  HauOONBIIEr0O W HAUMEHBIIEro  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHnEe NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dllEero pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [TpaBuina HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpann. ['eomerpuueckuii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHeHue wHTErpana I HAXOXKAEHUS IUIOMIA[eH IUIOCKUX (UTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICTUPOBAHUE pEANTbHBIX TPOIECCOB € MOMOLIbI0  auddepeHIaTbHBIX
YPaBHECHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
IPOIUIOMY M HACTOSAILIEMY POCCHUHUCKONW MaTE€MaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEAECHHS, CBA3AHHOIO C NMPAKTHYECKUM
IPUMEHEHUEM JOCTH)KCHUN HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, pacCyKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 310pOBOIro U 0€30M1acHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON 1E€ATEIbHOCTBIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccur U peaqru3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U
caM0o0OOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  JKOJOTMYECKONW KYJIbTYphbl, TOHUMAaHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE IOCTYNKOB U OIICHKH HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOH HayKH Kak cdepbl 4Yel0BEYECKOM AesATEIbHOCTH, JTaloB €&
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

basoBble jjornyeckue 1efcTBUA:

BBISIBJISITh U XaPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNICHHs] TIOHATUM, YCTAaHABJIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccudukaiuu,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUpPOBaATH U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, eIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHH, yMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpaTh cmoco0 perneHust y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB  PEILCHUS, BbIOUpaTh  HauOoyiee MOAXOASIUUA € YYETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHE  MPOTHUBOpEUYHE,  MpodiieMy,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE IIPOIECCa, a TaKKe BBIJIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAIIUIO U3 UCTOYHUKOB PA3JIMIHBIX THUIIOB, aHAJTHU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeISIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U NUCBMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUA [0 XOLY pELICHUs 3ahadu,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIEHUs, COIOCTABIATh CBOM CYXACHUA C CYXIACHUSAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOICTBO MO3UIMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
POEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
NPE3EHTAlMU U OCOOEHHOCTEN ayJUTOPHUH.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMONPOBEPKU, CAMOKOHTPOJS TIpollecca M pe3ylibTaTa pEelICHUs
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBACHITH MPUUHHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

MOHMMAaTh U HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHON WM WHIWBHAYaJIbHOU
paboThl mMpU pemeHur Y4eOHBIX 3aja4y, MPUHUMATh I11€Jb COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX PopMax padoTwl (0OCYkIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» M HHBIC), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenms B 10 kJjacce 0OydJarOIIMICS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucsia 1 BBIYUCJICHUS

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoanyueckas JipoOb, MPOLEHTHI, HPPAlMOHATBLHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHUS, IPABWIIA OKPYTIICHUS, IPUKUAKY U
OIICHKY pEe3yJIbTaTa BBIUYMCIICHUI;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCMOJIb30BaTh MOIXOJAIIYI0 (OPMY 3alIUCH ACHUCTBUTEIbHBIX YHCEN JUIsSl PELICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypajbHOU
CTEIECHHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIepUpPOBaTh MOHATHUSMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOO/IHO ONEpPUPOBaTh MOHATUSAMM: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEICTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUS PAlUOHAIBHBIX M JIpPOOHO-
palMOHAIBHBIX YPAaBHEHWM, NIPUMEHATh METOJ HWHTEPBAJIOB Ui PELICHUs
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOWIEHA, NPUMEHSTh
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pEeLIeHMs 3aad4;

CBOOOJHO ONEpPUPOBATh TMOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHWH,
MaTpHIla, OMNPENEIUTENIb MAaTpUIbl 2 X 2 MU €ro TeOMETPUYECKUN CMBbICH,
UCIIOJIb30BaTh CBOMCTBA ONpEAECNUTENs 2 X 2 JUIsl BBIYMCIICHUS €r0 3HAa4eHUs,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIETTUPOBATh PEAlbHBIE CUTYalluH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH,
UCCJIEI0OBAaTh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl U OIpPEACIIUTENEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHUH, COAEPKAILUX CTENEHU C
pPalMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBA aorapu(pMoB TSt npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BbIPAKEHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHBIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B UM OCYIIECTBIISIS IPOBEPKY KOPHEM;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUYECKUE (POpMYIBI A ipeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUMH;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO oOOpaTHble (QYHKIMH, Kommo3unus GyHKouid, rpaduk (yHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIMIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: O0JACTh OIPENEIEHUS U MHOXKECTBO
3HaYeHUHN PYHKINU, HYIU QYHKIMH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
nepruoanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (yHKLIMM, HauOoiblllee M HaUMEHblee 3HaueHHe (YHKIUU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
IENbIM TIOKa3aTeneM, rpaduk CTeneHHOW (QYHKIMHM C HATYpPaTbHBIM M IIEJIBIM
nokaszaTesieM, rpaduk KOpHsA N-0oi cTelneHu Kak (PyHKUUU OOpaTHOM CTEHNEHH C
HaTYpaJIbHBIM I1OKa3aTeleM;

ONEepUpPOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CcBOOOIHO OIEpUPOBATh IMOHATHAMU: IOKa3aTeiabHas M JorapudmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOO/IHO ONEpUPOBATH IIOHATUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb,
OIpesieJIeHNe TPUTOHOMETPUUECKHUX (DYHKIMI YHUCIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GyHKIUE JI9  HCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KHU3HU, BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hayana MaTeMaTH4YeCKOIro aHAIN3A:

CBOOOIHO ONEpUPOBATHh MOHATUSAMHU: apudMeThdecKass U TeoMeTpUYecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIasi TeOMETpHUUECcKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHLIMAJIbHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTaBICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSMHU: TTOCIIEA0BATEIHLHOCTD, CIIOCOOBI 3aJaHuUs
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEPUPOBATH TMOHITUSMH: HENpepbIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHITUSMH: TiepBasi M BTOpas MPOU3BOIHBIC
byHKIIMHY, KacaTenbHas K Tpaduky QyHKIINY;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATUSIMU:  MHOXECTBO, OINEpalud  Haj
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0O0OydyaromIUiCsS TOJYYUT CIEIYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHM3ay:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypaJIbHOEC H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJIbIX YHUCEN, UCIOJb30BATH MPU3HAKHU JEITUMOCTH
uensix uncen, HOJl u HOK HaTypasibHBIX 4ncel Al pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO OINEpPUPOBATH MMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBaTh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh TMOHATHUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpanveckod u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apuMETHUECKUE OMNEepalui ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI M COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalMOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauyecKre METOMbI I PELICHUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajbHblE CHUTYallud Ha s3bIKE aiareOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DOyHKUUH U Tpaduku:

CTpOUTh TpaUKd KOMMO3UUMU (PYHKUUMH C [OMOILBIO 3JIEMEHTapHOrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIIMM;

OPUMEHATh (PYHKUMHM JJI MOJCJIMPOBAHUS M UCCIEJOBAHMS pEaIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HaHOOJIbIlIEE U HAUMEHbIIIEE 3HAUYCHUs (PYHKIIMM HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOAHYIO JUIsl HAXOXKICHUS HAWIYYIIEro pEUICHUs B
OPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
MHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC JJIEMEHTAPHBIX (QYHKIWHA ¥ BBIYHCIATH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

penath TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIBHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrpobire | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypent
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETICHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBatenbHOCTH U NPOrPECCUN 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (un¢posbie)
n/n MPOrpaMMbl Bceero Kontpoabuere | IpakTuieckue o0pa3zoBaTejibHbIE
padoThbI padoTbI pecypenr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
Tpuronomerpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
yYpaBHEHUN
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacoB JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue i[3yqeﬂnﬂ :)Iﬁ[c)l;l;onaTenbﬂme
padoThbI padoTsbI pecypenI
1 [[MHOxkecTBO, onepalui HaJ MHOKECTBAMU 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pemeHus 3a1a4
Panmonansaele uricia. OOBIKHOBEHHBIE
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUONUYECKHUE TPOOH
5 [Ipumenenue apobeit 1 mpPOLEHTOB JJIs 1
pelieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
NEeNCTBUTEIBHBIMU YHCIAMHU
10 Moayib 1eiCTBUTENBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4seHsl ¢ relbMu KodhGuimeHTamu.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTUyHas U JpOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOEHHE IPauKOB ITUX (HYHKLIUN

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nepIM nokasareneM. E€ cBoiicTBa 1
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHUIA,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHH U KOPHU
Uppaumonansubsie ypaBHeHus. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppaLMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPpaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanpHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [IOKA3aTeIeEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3arenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIC

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapugpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEICHUS JIOTapU(PMUIECKIX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
JoTapu(PMUIECKUX YpaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIlpeJIeIeHue TPUTOHOMETPUUYECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTpeielIeHUEe TPUTOHOMETPHUICCKUX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBanue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUHN

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
reOMETPUYECKON NPOTrpECCUN

108 JIMHENHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN U SKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GbyHKIMHM 15 penieHus 3a1a4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (DYHKIIUH

129 [IponsBoaHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHme, 00001IeHNE, CHCTEMATU3 AL




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
MCCIICIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIET0 3HAYEHUS HENIPEPBIBHOU

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[IpumeneHne Mpou3BOAHON s
HAXO0X/I€HNS HAaWIYy4llIero peleHus B
MIPUKIIAIHBIX 3aa4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aAaHHoro GOpMyIION WU
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0OpazHbIe 1eMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJ1€HUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no hopmyne Hrertorona-Jlelioanma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-JleliGuua

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemiennit AudpepeHnnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHIX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUYECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PpEIICHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckne METOABI pereHNs
UPPALUOHAIBHBIX YPaBHEHUH
62 I'paduueckne METOBI peLICHUS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduaeckne METOABI perIeHNs
Jorapu()MuUUECKuX ypaBHEHUH
66 I'paduueckne METOIBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JTOrapuPMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUYECKasi OPMBI 3aIHUCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCelT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponsnas pabdora: "KommnekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3MyHBIX 001acTel HAYKH U pPeaTbHOM
JKU3HH, UHTEPIPETALNs TOTYyYSHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 HppaunoHanbHble ypaBHEHMUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 Iloka3aTenbHbIE CUCTEMBI C IIaPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA ¢ IapaMeTpamMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccnegoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

122

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"
[ToBTOpenue, o600IIEeHNE,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTuzanus 3Hanuii: "HepaBenctna"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHuit: "IIpouszBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o6001IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "Oynkunn”

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEH S, 1
cucTteMartu3anus 3Hanui: "OyHKun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600IIEeHNE, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. AnreOpa u Hadaia MaTeMaTH4ecKoro ananusa, 10 ximacc/
Mepznsak A.I'., Homuposckuit 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O6miecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO

N3 narensckmii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o011ecTBO
«M3parenscTBO «lIpocBereHne»

» Marematuka. AnreOpa u Hayaia MaTeMaTHIeCcKoro aHanmsa, 11 kmacc/
Mepznsak A.I'., Homuposcknit 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3 narensckuii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o011ecTBO

«M3parenscTBO «IIpocBeeHne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HNHTEPHET



