KocTunHa
MapwvHa
Mwuxannos
Ha

MUHUCTEPCTBO ITPOCBEIIEHUSA POCCHUIMCKOM OEJAEPAIIIA
Komurer 00pa3oBanusi, HAYKH U M0JIOAE:KHOI motuTuKN Bosrorpaackoii odacTu
AavMuHucTpanus JIECHHHCKOTro MyHHIIMNIAJIBHOTO pailoHa Boarorpaackoii o6;1actu

MKOY "Jlenunckasa COIL Nel "

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

MO yuwuTerneit ecTeCTBEHHO- [lemarormueckuii coBet Hupexrop MKOVY "JICOI Nel"
HAYYHOTO 00pa30BaHUS
MaTeMaTHYeCKUX HayK

IIpencenarens negarorn4eckoro Kocturna M.M.
coBera: Koctmra M.M.  TIpuxa3z Ne91
PyxoBogurens MO: I'onuap EIM  IIpoTokom Nel ot «31» 08 23r.
IIporoxon Nel ot «30» 08 23T.
or «29» 08 23r.
PABOYAS ITPOI'PAMMA

(ID 3496624)

y4eOHOro npeaMera «AJjredpa 1 Ha4aJJa MATEMaTHYECKOI0 aHAJIN3a. YTI1y0IeHHbII
YPOBEHb»
s obyuaromuxcs 10 — 11 kimaccon

r. Jlennuck 2023



INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECleYMBaeT HMHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHs BCEX EeCTECTBEHHO-
HAY4HbIX KYpCOB, a C ApPYroil CTOpPOHBI, (pOPMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCUMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroluecss OBJAJEBAIOT YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUMH Ppa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MHCIOIB30BATh UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl U MaTeMaTU4YECKOIO aHalIu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JOKa3bIBaTh
YTBEPAKACHUSI C MIOMOIIBI0O UHIYKIIMK U pacCyk1aTh NeAYKTUBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILUICHHUE.

B xone m3yueHuss ydyeOHOro kypca «Anrebpa M Hayala MaTeMaTHYeCKOro aHaIu3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH Marepuall, CIocOOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky YydeOHOM  JesTeNnbHOCTH, TpeOyromen
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTH4eCKOTO aHalu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTHYECKOro aHallu3a» BbIAETICHbI
CIIEYIOIINE COJEp)KATEIbHO-METOAUYECKHE JUHUM: «Uucrna U BblUMCICHUS», «DYHKIMH U
rpadukny», «YpaBHEHUs U HEpaBEeHCTBay, «Havana maremaTnueckoro ananusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE coOnEpKaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEOpHsl MHOXECTB, Maremarudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJICBAIOT BCE Ooyiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIel0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, A peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpeanero obimero obpa3oBaHus ocoboe
BHUMaHHE yzensiercss (pOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCICHHH, BKJIIOYAIOIINX B
ce0s1 MCIIONBb30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pab0TaTh ¢ MATEMAaTHIECKUMU
KOHCTAHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYPAJIbHBIX, IIEJBIX, PAllHOHATBHBIX U
JIEUCTBUTEIIBHBIX YKMCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEl. B Ka)Xaom M3 3THX
MHOECTB PACCMaTPUBAIOTCS CBOWCTBEHHBIC €My CHEIU(UUSCKHE 3a/1a4u U OTepaIliu: JIeJICHNe
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEI, Oco0ble CBOMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONepalii, a TaKKEe H3BJICUCHUE
KOpDHSI ~ HATypaJbHOW CTENEHHM HAa MHOXECTBE KOMIUICKCHBIX  4YHcel.  bmaromaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS /ISl PEIICHUS PA3IMUHBIX 337a4 POpMHUpPYETCs MPEACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIEJICH pealbHOr0 MUPA, IIIUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» pEaM3yeTCs Ha MPOTSHKEHWHU BCETO OOY4YEHHUs Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHNEe COOTBETCTBYIOIIUX 3a/ad. B pe3ynapTare 00ydarommecs: OBJIaJICBAIOT
Pa3IUYHBIMU  METOJAMHU  PCIICHUS PAMOHAIBHBIX, HPPANUOHAIBHBIX, [OKA3aTeIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMIA, HEPABEHCTB M CHCTEM, a TaKXkKe 3a/ad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHU QyHKinu. [lanHas comepikarenbHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, & TAKKE BBIPAKCHHUIM,
CoJlepKalluX CTerneHu u Jyorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopMamu, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABCHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 3aJa4, HArJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKM» TECHO MEperuieTaeTcs ¢
IPYTMMH  JIMHHSIME ~ y9e0HOTO  Kypca, TIOCKOJIBKY B KakOM-TO  CMBICIE  3aJaéT
MOCNEAOBATEIbHOCT,  M3YyUeHUsT MaTepuana. V3ydeHWe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(MHYECKON U TPUTOHOMETPUICCKUX (YHKITUH, UX CBOMCTB U rpa)uKOB, UCITOJIb30BAHHE
byHKIMI 1 pereHust 3a7ad U3 JPYTUX y4eOHBIX MPEeIMETOB U pPealbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHH W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCHUMOCTH MEXKY Pa3IMIHBIMU BEJTMYUHAMH, UCCIEAOBATh MOJYICHHBIC ()YHKIIMH, CTPOHTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJISIOIINX BBIPAXKaTh 3aBHUCHMOCTH MEXIYy BEIWYMHAMH B pa3IuvHON (opme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHWI0O ¥  KOHKPETH3AIIHH,
HCIIOJIb30BAaHMIO aHAJIOTHIA.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKHX, TaK U MPUKIAAHBIX 33/1a4, TOCTYIHBIX 00ydJaromumcs,
TaK KaK y HHUX IOSBJISETCS BO3MOXHOCTh CTPOUTH TPAPHKHU CIOKHBIX (DYHKIIUH, OMPEACIIATh X
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TIpoIrieccoB. JlaHHas cojepkaTelibHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTEeMaTHYeCKUX MOJeJed peaabHBIX CHUTYyallui, TO03BOJISET
HAXOJWTh HAWIy4Illee PEIICHHEe B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IKOHOMHUYECKHUX,
3a/la4yaxX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpakTHOTO, (HOPMATBLHO-IOTHIECKOTO U KPEATHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 UX aBTOpax.

CopnepxaTenpHo-MeToAuYecKass JHHUA «MHOXKECTBAa M JIOTWKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKNUEC JUCHUITIIMHBI U UX NPUJIOKCHHA B CAUHOC LCII0C. HO3TOMy
B2XHO JIaTh BO3MOXHOCTh OOYYarolmeMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK W HUCIOJIB30BATH €TI0 I BBIPAXKCHUA CBOUX MBICIICH. ﬂpyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKHA KaK HAYKH CJIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafoumxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYXXJICHHA HAa OCHOBC JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTEeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJICIMPOBAHUsS,  KOTOpbIE  MPHU3BaHbI  CHOCOOCTBOBAThH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIECH peaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[I)If/'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIUPOKO HCIOJIb3YETCs ISl PEUICHUs MPUKIATHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HABBIKOB PEIICHHS IPUKIIAJHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCE U3YyUCHHsI BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYeCKOTO aHaIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellleH s MPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUS, MPHUKUAKA U OLIEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxopsieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHCEII Ul pELIEHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS ITaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JAEUCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduunentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHWS  HPPALHMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMeTpudeckue (opmynel. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAYCHUS, IPUMEHEHHUE ONPEIEIIUTEN A PEIICHUs CUCTEMBI IMHEHHBIX ypaBHEHMM. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEIEH.

[TocTpoeHrne MaTreMaTHYeCKUX MOJENEN peajbHOM CUTYyallMH C IOMOIIBK) YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHN M HEPABEHCTB K DPEILICHUI0 MaTEMaTUYECKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. I'paduk pynkuuu. JnemeHTapHbIE TPpeoOpazoBaHus rpauKOB QYHKIHUIA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcuMyMbl U MUHUMYMBI (QyHKIMU. HanGosnbliee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas! GYHKIUU. DIEMEHTapHOE HCCIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHH Kak (PyHKUMHM OOpaTHOW CTENEHU C HATypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIOBOI'O apIyMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCJIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEI0BATEIbHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHpll W SKCHOHEHUMaNbHBIM pocT. Yucino e. dopmyna CIOXHBIX MPOLEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPHIBHBIX HAa OTpe3ke. MeTOoA MHTEpBAJIOB JJIS PEUICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHble 2nieMeHTapHbIX QyHKUMNA. [Ipon3BoaHast cymmbl, IPOU3BEIEHUS, YACTHOIO
Y KOMIO3UIINU (QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJII0, aropuT™Ma EBKIIMIA 171 peleH s 3a/1a4 B ISNTbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUuecKas (OpMBI  3amucu
KOMIUIEKCHOTO YHCIIa. ApUPMETHIESCKHE ONEPAHA ¢ KOMIUIEKCHBIMY YnciaMu. M3o0pakeHune
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna MyaBpa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wHciia. [IpuMEHeHWe KOMIUIEKCHBIX YHCeT JUIsl peIleHus (QU3HYECKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUUECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpuIeckiux HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIBbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OcHOBHBIE METO/IbI PELIEHUSI UPPAILIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHbIX U JIOTapu(PMUUYECKUX YPABHEHHH.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKM3HM, MHTEPHIPETALUs IOJTyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUM U rpapuku

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT PU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX PEIMETOB U pealbHON XKU3HH.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpuMeHeHHe MTPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM A HAXOXKACHHWS HAWIY4IIEr0 pEUICHHs B IPHUKIAIHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. [lepBooOpasHbIe 37I€MEHTapHBIX
¢bynkuuii. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

Wurerpan. I'eomerpuyecknuii CMbICI MHTErpaia. BerauciieHne onpeneéHHoro uHTerpaina
no popmyne Herotona-Jleli6uuma.

[lpumeHeHne wWHTErpaia JUIs HaXOXKICHHS IUIOMIaNel IUIOCKHX (Guryp u oO0BEMOB
TEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OOIIECTBA, MPEACTABIECHHUE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO Y4YEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM aCleKTaM Pa3jInyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HHTEPECax 3JJ0POBOTO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (Gpuandeckas akTUBHOCTD ),
¢$u3nYeCcKOoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3INuHbIM cepam
npodeCcCHOHATIBLHON JEesTEeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ MPUIIOKEHHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBIeHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, TOHHMAaHHE BIMAHUS COIMAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MAaTeMaTH4YeCKOW HayKH Kak cdepbl
YeJI0BEUYECKON JESATENbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTHS LIMBUIIU3ALINY,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH M MaTeMaTHYeCKOM KyJIbTYypOi KaK CpPeJICTBOM MO3HAHMS MHpa,
TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh MHINBUYaIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeNiaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHH M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIIOB, AaHAIW3HPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JHdaBaTb MOJACHCHUA 110 XOAY pPCHICHHUA 3aJja4yd, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3IMYMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a7ad  NPE3EHTAUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBHUSIM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpHU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [ENb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kjacce oOydaromuiics MOJYYUT CIEAYIOIIME HpeIMeTHbIE
pe3yJbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTeMaTUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATh MOHATUSAMU: PAMOHAILHOE YHCII0, OECKOHEUHas! epruoanyecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOJyJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PELICHHsI IPUKIJIAIHBIX 33]a4 U3 Pa3IMYHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTIDKEHHBIE BBIYUCICHUS, MpaBWa OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
NpEeCTaBICHUS JAHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypalbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHICHC YHCIOBOIO
apryMeHTa;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPaBHEHU-CIIEICTBHS, PABHOCHJIbHBIC HEPABCHCTBA,;

OPUMEHATh pa3IM4YHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YpaBHEHHIA, TIPUMEHSTH METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: MHOTOYIEH OT OJHOM IEpPEeMEHHOH, MHOIOYJIEH C
HenpiMA - KO3 QUIUeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpeNeNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKHH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenutTens 2 X 2 JUis BBIYMCICHUS €r0 3HAUCHHsS], IPUMEHSTh ONPEISTUTENN IS PEHICHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JMHEWHBIX YpaBHEHHH, WCCIENOBaTh IOCTPOSHHBIE MOJACIH C TIOMOIIBI0 MaTpUll H
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKCHHMM, COAEp)KAIIUX CTENEHU C
palMoHaATFHBIM TTIOKA3aTeNeM;

UCMOJIb30BaTh  CBOWMCTBA JOrapupmoB Ui MpeoOpa3oBaHMs  JIOrapu(PMUUECKHX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WIN OCYILECTBIISIS MPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl st mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOJTHO OINEPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHSTH
HEo0Xo1uMble (OPMYIIbI [Tl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEIMPOBATh PpPEATbHBIE CUTyalldM Ha S3bIKE aiureOpbl, COCTaBJISATh BBIPAKCHHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMMO3UIUSA (yHKIMHA, rpaduk (yHKIMH, BBIIONHATH 3JEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
GyHKIWY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMU: UYETHBIE U HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl W MHHUMYMBI (QYHKIIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMHU: CTETEeHHass (DYHKIHS C HATypAIbHBIM M IIEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM U LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0 CTEeNeH! Kak (pyHKIIUU 0OpaTHOM CTENEHU C HaTypallbHbIM II0Ka3aTeNIEM;



ONEepHpOBATh MOHATHAMM: JHMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMH: IOKa3aTelbHasi W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpe/eIeHUe
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOrO apryMeHTa;

UCTIOJIb30BaTh I'paduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: apupMeTHYecKas U TeOMEeTpUuYecKas Hporpeccus,
0ecKOHEeUHO yObIBarOLasi FeOMETPUYECKasi POrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUH U1l PELICHHs PEANIbHBIX 3aJa4 IIPUKIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpUpPOBATh MHOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMHU: IepBas W BTOpas MPOU3BOJAHBIE (DYHKIIMH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapar JJIsi ONMMCAHUS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPeMETOB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMU: OIpEAEIIEHUEe, TeopeMa, YypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOyyaromIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayana
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajJbHOE WU LEJ0€ 4YHCIO, MHOXECTBa
HAaTypaJbHBIX U LIEJBIX YHMCEJI, UCIOJIb30BaTh MPU3HAKU JeauMocTH Henblx uncen, HOJ n HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEJICTaBIsATh KOMIIJICKCHBIE YHCIIa B alreOpandeckoil 1 TpPUrOHOMETPUUECKO (opme,
BBITNOJIHATH apu(MeTHUECKIE ONepalii ¢ HUIMH U 300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOAHO  ONEpUPOBaTh  MOHATHSIMH:  HMppAallMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HEo0XoauMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOIHO OMEPHPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHBIC CUCTEMBI M CUCTEMBI-CJIC/ICTBHS, HAXOIUTh PEIICHUS CHCTEMbI M1 COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

pemath palioHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHCHHS M HEPABEHCTBA, COJICPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUUIecKre METOIBI JIUIsl PEIICHUS] YPABHCHHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3aJa4ud, HCCIIEJA0BATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHUEM alllapaTa aireopbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTarT.

DOyHKIUM U rpapukm:

CTPOUTH Tpa@uKy KOMMO3UIMHA (DYHKIIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHHWW W HEPABEHCTB Ha KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUUCCKHUX (PYHKIIHIA,

NPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hayajsa MaTeMaTH4eCKOro aHajmM3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIEe U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JUISI HaXOXKICHUSI HAUYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIMA U BBIYUCIATH WHTErpan mo ¢opmyne Herorona-
JleliOHMMA;

HAXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJ C IIOMOIIIBIO0 UHTETPaIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA IMPUMEPE COCTABICHHS
nudepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33a4i, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIU3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHOXECTBO NEHCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U o4 1 5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 3
EJIBIM [TOKa3aTeIeM
Apudmernueckuii KOpeHb N-0if CTENCHH.
3 15 1 4
WppaunoHaibHble YpaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 2
yYpaBHEHHS
Jlorapudpmuueckas pyHKIUS.
5 18 1 4
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1 5
ypaBHEHHMSI
7 IlocnenoBarenbHOCTH U POTPECCUH 10 1 2
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 4
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 29




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/m MPOrpaMMblI Bcero OgITPOJILHbIe p 6aKanec1me o0pa3oBaTejibHbIE
paGoThI pa6oThI pecypesI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHI C TOMOIIBIO 29 1 4
MIPOU3BOTHOM
2 IlepBooOpazHas 1 UHTETPAT 12 1 3
3 I'paduiku TPUrOHOMETPHUUECKUX ()YHKIIHH. 14 1 3
TpuronomeTpruyeckue HepaBEHCTBA
WpparnmonaibHbIe, TOKa3aTEIbHBIC U
4 24 1 5
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1 1
6 HatypanbHble u 1iesbie uncna 10 1 1
CHCTEeMBI pallMOHAILHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX 12 1 2
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1 3
9 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 5 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 24




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara upposnie
n/n Tema ypoka Bcero Konrpoubhble | IIpakrieckue fI[Sy‘IEHPIH gﬁ[?agosaTeanme
padoThI padoThI pecypebi
1 MHO)KGCTBO, oIepalu HaJl MHOXECTBaMHU 1
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
annapara JJis peleHus 3anad
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
Panmonanbhble yncna. OOBIKHOBEHHBIE U
3) JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIe IEPUOUUECKUE IPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIs 1
pelIeHUs] TPUKJIAJHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1 1
pelIeHns MPUKIaJIHbIX 3a1a4
8 JleicTBuTenbHbIE UKciia. PaimonanbHbIe U 1
VppaLOHAIbHBIC YHCIIa
9 Apudmernueckne oneparum ¢ 1
JENCTBUTENbHBIMH YUCIIaMU
10 MO):"[yJ'II) JIEMCTBUTEIILHOTO YHUCJIA U €r0 1 1
CBOICTBa
[TpuOnkEHHbBIE BBIYMCIICHUS, TIPAaBUIIa
11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKa 1
pe3yJibTaTa BEIYMCIIECHUI
OCHOBHBIE METO/IbI PELICHUS LENbIX U
12 JpOoOHO-pallMOHATILHBIX YPAaBHEHUH U 1

HEpPaBEHCTB




13

OCHOBHBIE METOIBI PEIICHHS IIEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16
17

MHorousieHs! ¢ HeJbIMA KO3(PPHUIHEHTAMU.
Teopema Buera

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUN

Martpwuiia CUCTEMbI TMHCUHBIX YPaBHECHUIA.
Ornpenenurens MaTpUIlbl 2%X2, €ero
FCOMETPHYCCKUN CMBICT U CBOWCTBA;
BBIUKCJICHHE €r0 3HAYECHUS

Ornpenenurens MaTpUIlbl 2%X2, ero
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Pelrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KonTtponbHas padora: "PannonanbHble
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHEWHBIX ypaBHEHUN"

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumuo obparnsie pynkiun. Kommosumus
byHKIHHA

I'paduk QpyHkunMu. DaeMeHTapHbIE
npeoOpa3oBanus rpagukoB GyHKIUN




OO6nacth onpeaesieHus] © MHOYKECTBO

27 3HayeHud pynkuuu. Hynu ¢pyHkuum.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
Y&rHble 1 HEYETHBIC (DYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH ()YHKIIUH
MakcumMyMbl 1 MUHUMYMBI ()YHKITAH.

29 Hawubobiiee 1 HauMeHbIIIEE 3HAUEHUE
(GYHKIIMH HA IPOMEKYTKE

30 Jlunelinas, kBagpaTuuHas u JpoOHO-
nuHeWHas GyHKINN

31 DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOoCTpoeHUe TpaduKOB ATUX QYHKIUI

32 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOoCTpoeHUe TpaduKOB ATUX QYHKIUI

33 CreneHsb ¢ 1eJIbIM NMOKa3aTeieM. bunom
Hrrotona

34 CreneHsb ¢ IeIbIM NoKa3areiieM. buHnom
Hrrotona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 IIeJIBIM IToKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Konrponbnas pabora: "Crenennas
¢dbynakuus. E€ cBoiicTBa u rpadguk”

37 Apudpmernueckuii KOpeHb HaTypaJbHOU
CTEIICHHU U ero CBOICTBA

38 ApudpmeTnueckniit KopeHb HaTypaJbHOU
CTEIIEHHU U €ro CBOICTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH,
COJICPIKAIINX CTEIICHH W KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHH,
COJIep>KaINX CTENeHU U KOPHH

a1 [IpeoOpa3oBaHMs YUCIOBBIX BHIPAXKEHHH,

COJIEpXKAIINX CTCTICHH U KOPHU




42

Nppanuonanbusie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHU I

43

UppanuonansHblie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHU I

44

UppanmonansHblie ypaBHeHUss. OCHOBHbBIE
METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHU I

45

46

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIIBHBIX YPABHEHUN

47

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
MPPALMOHAIIBHBIX YPABHEHUN

48

49

50

51

52

53

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
Kak (PyHKIIMU OOpaTHOM CTENEeHH ¢
HATYpaJbHBIM ITOKa3aTelIeM

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM I1OKa3aTeleM

KonTponsHas pabora: "CBoiicTBa 1 rpaduk
KOpHsI N-ol creneHy. MppanmuonanbHele
ypaBHEeHHUA"

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54

55

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOIiCTBa

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpadux




Hcnonb3oBanue rpaduka GyHKIIUN AJIs

56 . 1
peleHus ypaBHEHHMA

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peuieHusi ypaBHEHUM
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/bI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/BI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUN

61 KonTtpomnpHas padora: "I[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudm yucna. CoiicTBa norapudpma 1

63 Jlorapudm yncna. CoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 ECSITHYHBIE M HATYPaJIbHBIE JIOTapU (MBI 1

y
66 ECATUYHBIC U HATypPATbHBIE JIOTAPUPMBI 1
y

67 [Ipeobpa3oBanue BbIpaxeHU, copepKaluX 1
Jorapupmbl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmbl

69 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmbl

70 Jlorapudmuueckas pyHkuus, e€ cBOWCTBA U 1
rpadux

el Jlorapudmuueckas pyHKIus, € CBOHCTBA U 1
rpaduk

72 Hcnons3oBanue rpaduka GyHKIIUN AJ1s 1
peleHns ypaBHeHUH

73 Hcnons3oBanue rpadpuka QyHKIUN A5 1




peLICHNS] YpaBHEHUI

Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METO/BI pEIIeHUs JToTapu(HPMUIECKUX 1
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METOBI pEIIeHUs JTorapu(HPMUIECKUX 1
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIIeHUs JToTapu(HPMUIECKUX 1
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU 1
norapu(pMUUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU 1
norapu(pMUUECKUX YpaBHEHHMA

79 KonTtposnpHast padora: "Jlorapupmudaeckas 1
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC 1
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa

83 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpy>KHOCTb,

84 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1
(GYHKIIMI YHUCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 OIIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GyYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1




[TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX

90 . 1
BBIpKEHU I

91 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BBIpXEHUI

92 Hp606pa3033aHI/Ie TPUTOHOMETPHUUECKHUX 1
BBIpKEHU I

93 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BBIpXEHUI

94 Pewienne TpUroHOMETpUYECKUX YPAaBHEHUU 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemnienne TpUroHOMETPUUECKUX YpAaBHEHHIA 1

97 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUN 1

98 Pemnienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUN 1

100 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
KonTponbhas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

102 rociexoBarebHoCcTell. MeTon 1
MaTeMaTHYECKOW MHAYKIIH
MOHOTOHHBIE U OTPAHUYEHHBIE

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObIBaroIIasi reoMmeTpruaecKas 1
nporpeccust

107 Cymma 6CCKOH6:-IHO yOBIBaroIIEH 1
Te€OMETPUYECKOM MTPOTpECCUn

108 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT. 1
UYucno e. Popmyra CIOKHBIX MPOLIEHTOB

109 JIuHeHbIN 1 SKCIIOHEHIMAIBHBIN POCT. 1




Uucno e. DopMyrna CIOKHBIX IPOLEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJIBHa$I pabora:

[TocnenoBaTenbHOCTH M TpOrpeccun’”

112 HenpeposiBHble GYHKINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaduKOB
byHKIHHA

114 CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

117 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH 115 pereHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH U151 peleHust 3a1a4

121 [lepBas u BTOpast npou3BOAHBIE PYHKIIMU

192 Onpez[eﬂeHI/I?, TrEOMETPUUYECKUIN CMBICI
IIPOU3BOTHON

123 OnpeaeHeHHUe, (bU3UYECKUN CMBICI
IIPOU3BOTHON

124 YpaBHeHUe KacaTeNbHOU K TpapuKy
byHKIUA

195 YpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3BoHbIE NIeMEHTAPHBIX (YHKIUN




[TpousBogHasi CyMMBI, TPOU3BEACHNUS,

128 . 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
129 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, 1 1
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKITUI
130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontposbnas padora: "[IponsBognas” 1 1
[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL
132 o g 1
3HaHuM: "YpaBHeHUs
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aITUS
133 e p 1
3HaHui: "OyHKIUU
134 Wrorosas koHTposibHas paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10 29

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke




10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOU
(GyHKIIMN Ha OTpe3Ke

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxXO0’KJICHUS HAWJIYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

15

[IpuMeHeHne pON3BOIHOMN IS
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

16

17

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

Kommnosurus ¢yHkImit

18
19

Komnozunus ¢pyHkimit
Komnozunus GyHkiuit

N

20

21

22

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
Kontponbras pabdota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11€pBOOOPA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (DYHKITUH.
[TpaBuiia HaXOXKIACHUS IEPBOOOPA3HBIX

o5 [TepBOOOpa3HBIE 2TIEMEHTAPHBIX (YHKIIHUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
MHTErpasa

97 Brruncienue onpenenéHHOro HHTErpaia
o hopmyne Herorona-JleriOHmma

28 Brruncienue onpenenéHHOro HHTErpaia
o hopmyne Herorona-JleriOHmma

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
TIoIIA e IOCKuX (uryp

30 [TpumeneHne MHTETpaa A1 HaXOKACHUS
00BEMOB reOMETPUIECKHUX TET

31 [Tpumeps! pemennit qudepeHaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MaremaTHueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
auddepeHranbHbIX YpaBHEHUH

34 KontponsHas pabdora: "[leppooOpa3Has u
uHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckne QyHKIIUH, UX

CBOMWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKIUU, UX

38 o
CBOWCTBA U TpapuKu

39 Tpuronomerpuyeckue QyHKIHH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perienne TpUroHOMETpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

16 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UPPaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoanl peuieHus
UppalMOHANILHBIX YpaBHEHUI
6 I'padmueckue metoab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToap! pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbI perieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyueckue MeTOABI pelIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

70

71

72

I'paduueckue METOIBI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPABCHCTB

I'padmyeckue MeToabI peHieHUsS
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeIbHBIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3arncu
KOMILIEKCHOI'O YHCia

75

76

Apudmernueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78
79

N300paxkeHre KOMITJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenun




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 13 KOMILJIEKCHOT'O YHUCIIa
[TpumMeHeHne KOMIUIEKCHBIX YMCEN JIS

81 pereHust GU3NIECKUX U T€OMETPHUCCKHUX
3a1a4

82 KOHTR‘OHBHBJI pabora: "KomrmuiekcHsie
qucna

83 HatypanbHble 1 1enbie yncia

84 HatypanbHble u 1iesbie uncna

85 [TpumMeHeHre TPU3HAKOB IETUMOCTH
L[EJIBIX YUCEl

86 [IpumeHneHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

87 [TpumMeHeHre TPU3HAKOB IETUMOCTH
mensix yncen: HOJD u HOK

88 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJ u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[IpuMeHeHne NPU3HAKOB 1€TUMOCTH

91 EJBIX YMCEIT: AITOpuT™ EBKiMaa s
peleHus 3a/1a4 B IIeJIbIX YUciIax

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbIx
qucen
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CICOCTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95 . .
COBOKYITHOCTCH pallUOHAJIBHBIX YPaBHCHHUU

OCHOBHBIE METO/IBI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH HppPaLlMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
97 COBOKYITHOCTEM ITOKA3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMUIECKux
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
YpaBHEHUI

[IpuMeHeHne cuCTEM K pEeIEHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad 13

101 pa3IMyYHbIX 00JacTel HayKH U peaslbHON
KU3HU, UTHTEPIPETALUS TOJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

102 pa3aMYHbIX 00JacTei HayKH U pealbHON
KHU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3yIbTaTOB

[IpuMeHeHrne HEpAaBEHCTB K PEIICHHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
Pa3IMYHbIX 00J1aCTe HayKH U pealbHON
YKU3HU, UHTEPIIPETALUS II0JY4YEHHBIX

103




pE3yNbTaTOB

Kontposbnas pabora: "Cuctemsl
palMOHANTBHBIX, UPPALUOHATBHBIX

104 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PanmonanbHbIe HEpaBEHCTBA C
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppanuoHaibHbie ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTPaMH

109 WppanroHaibHbIe CHCTEMBI C
rapameTpamu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokazaTenbHbBIE CHCTEMBI C TTapaMETPAMHU

119 Jlorapudmudecknue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckue CUCTEMBI C
rapameTpamu

114 TpuroHomeTpuYecKue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKrue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuYecKue CUCTEMBI C
rapameTpamMmu
[TocTtpoenue u nccnenoBaHue

117 MaTEeMaTHIECKHX Mojiese peabHbIX
CUTYAITUH C IIOMOIIBI0 YPaBHEHUH C
napameTpamu

118 [TocTpoenue u ncciaenoBanme




MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUil C IIOMOIIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

119

120

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyallUii C IOMOIIIBIO CUCTEM YpaBHEHUHN
C IapaMeTpamMu

Kontponsnas pabora: "3anaun ¢
napamerpamu"

121

122

[ToBTOpeHME, 0000MIIECHNE,
cucTeMarusauus 3HaHui: "YpaBHenus"
[ToBTOpeHue, 06001IIeHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHnus"

123

124

[ToBTOpeHue, 06001IIeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpeHme, 06001IIEHNE,
cucremarnsauus 3Hanui: "HepaBeHncraa"

125

126

[ToBTOpenue, 06001IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenue, 0600IIEHNE,
cucremarnsauus 3Hanui: "HepaBeHncraa"

127

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3ainus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

128

129

130

[ToBTOpenue, o6001IEHNE,
cucremarusanus 3Hauui: "[Ipon3BogHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,
cucremarusanus 3Hauui: "[Ipon3BogHas u
e€ npumeHeHue"

[ToBTOpenue, o600mEHNE,




cucremaTusanus 3Hanuii: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

131 e N n 1
cucTeMaTu3anus 3HaHui: "D yHKIuKn
[ToBTOpEeHME, 0000IIECHNE,

132 < " 1
cucTeMaru3anus 3HaHui: "OyHKIHMH
[ToBTOpeHue, 060061IeHNE,

133 o " 1
cucTeMaTu3anus 3HaHui: "OyHKIH

134 HToroBast KOHTpOJIbHAS paboTa 1 1

135 Hroroast koHTpoIbHAs paboTa

136 [ToBTOpeHue, 06001IEeHNE, 1
cCHCTEMaTH3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10 24

[NPOT'PAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. AnreOpa v Hadajia MaTeMaTudeckoro ananusa, 10 kmace/ Mepamsak A.T.,
Homuposckuii JI.A., [Tonsko B.M.; mox penakuueii [Tononsckoro B.E., O6mectBo ¢
OorpaHr4eHHOM oTBeTcTBeHHOCThIO M3natensckuil nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanusa, 11 kimace/ Mep3msik AT,
Homwuporckuii I.A., ITonskoB B.M.; mox penakiueii [logonsckoro B.E., O6mectBo ¢
OrpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuit nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenne»

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

Anrebpa. 10 knacc. CamocToATEIbHBIE U KOHTPOJIbHBIE paO0Th! (YriyOJaeHHbI), Mep3isak
A.T'., Ilonouckuii B.b., Pabunosnu E.M.

Anrebpa. 11 xmacc. CamocTOsITENIbHBIE M KOHTPOJIbHBIE paOOTHI (YTiayOsieHHbIN ), Mep3msk
A.T'., Ilonouckuii B.b., Pabunosnu E.M.

Marematuka. TpeHUPOBOYHBIE TEMATUUECKUE 3aJaHUSI TTOBBIIIEHHOMN CI0KHOCTH C
orBeTamu Aiig noaroroBku k EI'D, Kosanesa I'.U., byzynuna T.1.

Maremaruka. EI'3D. 3agauu ¢ napamerpamu. U3zn. 4-e, nom., Ilpokodpses A.A., KopsiHos
AT.

Maremaruka. EI'D. 3agaun Ha uensie unucna. U3z. 4-e, nepepad., [Ipokodser A.A.,
Kopsinos A.T'.

Maremaruka. EI'D. CommanbHo-skoHOMUYeckue 3anayu. Uzn. 5-e, [IpokodreB A A.,
Kopsinos A.T'.

Maremaruka. EI'D. Pemienne HepaBeHCTBa ¢ OHOM niepeMeHHoM (3ananue 15). 3-e uzs.,
[Tpoxodrer A.A., Kopsino A.T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru
https://edu.skysmart.ru/
https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru/
https://math100.ru/ege-profil2023/
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