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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «AnreOpa u Hadaiza MaTeEMaTHUYECKOIO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAaMOPAa3BUTHsSI M HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHHOI'O
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaida MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTaplIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y Il HU3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOW CTOPOHBI, (POPMHUPYET JTOTHYECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WHGOpPMATHKH, OOIIECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJaJIeBAlOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYECKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUM OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBJIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MATEMATHYCCKUMHU KOHCTPYKIMSMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM OIBIT PEIMIEHUS MPUKIAAHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTE B TIpUpOJIE, HAyKe M B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHYECKUMHU OTKPBITHUSIMU B UX aBTOPAMH.



Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesITeIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHIICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3YJIbTarT.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa u Hadajia MaTeMaTHIECKOTO aHAIIN3a) BKIIOYACT
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JIMHUN: «YHCIa W BBIYUCICHUS,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHanusa», «MHo)ecTBa U JIOTMKa». DBce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKUE JIMHUM H3Yy4arOTCAd HAa NPOTSHKEHUM [JBYX JIET
oOy4eHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSISA APYT Ipyra MU MOCTEIEHHO
HACBIIIASICh HOBBIMM TE€MaMM H©  pasaenamu. JlaHHBIA Kypec  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e CoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHsI, MaTeMaTHYECKUN aHaJIU3,
Teopusi MHOkecTB U Jp. [lo mepe Toro kak ydammecs OBjIaneBaloT Bc€ Ooliee
HIMPOKMM MATEMaTUYECKUM almapaToM, Y HUX MOCJIEeI0BAaTENbHO (popMUpyeETCS U
COBEPILICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYKD MOJENIb PEaJIbHOU
CUTyallu, TPUMEHSATh 3HAHUA, TOJNyYCHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUsI CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MEeTOAMYECKas JIMHUA «YHHCna U BBIYUCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX UHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIB30BaHUE PA3IUMYHBIX (OPM 3amucHU ACHCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OILICHUBATH
pesynbrar. OOyyaromuecs TOJYYalOT HAaBBIKM MPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIOJIb30BaHUs MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazferie porpaMMbl
MPETYCMOTPEHO PEIIEHNEe COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEIbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCOJIB3YIOTCSA MPU UCCIIEIOBAHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HaWOONBIINX W HAUMEHBINMUX 3HaueHWd QyHKuu. JlanHas



collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (DOpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalUOHATIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJEpKaIIMX CTENeHu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHE  ANTOPUTMHYECKOTO U
a0CTpAaKTHOIO MBIIIICHUS Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBl JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEPEIIETAETCS C APYTUMH JINHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuaa. N3yuenne CTEIIEHHOU,
NO0Ka3aTeNbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHIOIB30BAaHUE (DYHKUMN JUIsl pelIeHUs 3aJady U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYLLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMaTHMYECKUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATH U
CTpOUTh Tpaduku (YHKIUH, ONpeAessITh WX HauOOJNbIINE U HAUMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWIY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIUXCS pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTHUKH Kak
HAyKH, U UX aBTOpax.



CopnepxarenpHO-MeToIM4ecKas JINHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHBIE
IPEJICTaBICHNUS IPOHU3BIBAIOT BECh KYpPC HIKOJIBHONM MaTeMaTHKU M IpejiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €&
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENIEH PEaJIbHBIX CUTYallUl, UCCIIEOBaHMS
TUX MOJEJIEd C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaliu3a U
WHTEPHPETALNUN TOJYYEHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCS
JUISL peLieHUs] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAKTHYECKUX 3adad
yyaliyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEeMaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM miaHe Ha u3yueHUe Kypca anreOpbl M Hadyajl MaTeMaTU4ecKOro
aHajau3a Ha 0a30BOM YpOBHE OTBOAUTCA 2 yaca B Hezento B 10 kimacce u 1 yac B
Hezento B 11 kimacce, 2 yaca B Heelnto B 12 kjiacce BCEro 3a Tpu roja oOy4eHus —
180 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [IpumeHenue
JIpoOel U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lay U3 Pa3IMYHBIX OTpacliiel
3HAHUU U pEaJIbHOMN KU3HH.

JlelicTBuTenbHble yucha. PanuoHalbHBIE W UPpPAMOHAIBHBIE YHCIA.
Apudmernueckre omnepaudd € JEUCTBUTENbHBIMU yuciamu. [lpuOmmxénnHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokazateneM. CranmaptHas (Qopma  3ammcu
NeUcTBUTEN HOTO uucna. HMcmonbp3oBanue mopxonsmied  ¢GopMbl  3alucu
JIEVUCTBUTENBHBIX YHCEN JI1 PELICHUS NPAKTUYECKUX 3aJlad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  crTemeHu.  JleWcTBusi ¢
apu(PpMETUIECKUMU KOPHSIMU HATypPaJIbHON CTEIIEHHU.

CHHyC, KOCMHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU M. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUA. HepaBEeHCTBO, pelleHWE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemmenue niensix v 1poOHO-pAIIMOHATFHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PenieHre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu dyHkumu.
[TpomexxyTku 3HAaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs n-OW CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMeHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE MMOCJICOBATEIILHOCTH.

Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIECH IreoMeTpUUYeCKOM
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUs PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOKeCTBO, olepald HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO arapara g OIMCAHUS PpPEabHbIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KITIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncia. [Ipu3Haku 1eImMoCcTy HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTesneM. CBOMCTBA CTENEHHU.

Jlorapudm yucna. JleciTuuHbIe U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHue BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonunueckne  ¢ynkuuud. [IpomMexyTkKu  MOHOTOHHOCTH
¢bynkun. MakcumyMbl 1 MUHUMYMbI (QyHKIuu. HauGomnpliee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokxazarenbHast u gorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIMN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN g KCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

12 kiace

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB JIsl PEIICHNUS HEPABEHCTB.

[TIpousBognass  ¢yakuuu. ['eomeTpuueckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUA
IIPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[IpumeHeHne Mpou3BOAHON K MCCIEI0BAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HayeHus: (QyHKIUHA Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM U HAXOXKICHUSA HAWIY4dIlEero peLIeHUs B
IIPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmdeckuid cmbicha. Brruucienue
uHTerpana no gopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METanpPeMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YyYaIONIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, paccyXIeHuU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUH BCEW JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUIECKON HAITPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, MMOHUMAHHEM BIWSHHUS
COIMAIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HA COCTOSIHHUE MPUPOJHON U COIUATLHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00JaCTH  OKpY’)KAIOMIeH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEJIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, DTAarloB €€
pa3BUTHS W 3HAYUMOCTH I PAa3BUTHs [WBUIN3AIMN; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeticmseus,  obecneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTIO aHAJIN3A;



BOCIPUHUMATh, (QOpPMYJIUpOBAaTh U  NPeoOpa3oOBbIBaTh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM I BBIIBICHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh Croco0 permeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapMAaHTOB peELIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICA0BATCIBCKHUC I[GﬁCTBHHZ

MCITI0JI30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

POBOJUTH CaMOCTOSITEJIbHO CIUUJIAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBENEHHOTO HAOJIOAEHUS, MCCIEAOBAHMS, OLIEHHBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKe BBIIBUIATH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX Uil OTBETa
Ha BOIPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh  MHGOpPMAIMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KoMMyHuxamuenwle Oelicméus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIPUHUMATh M  (OPMYJIUpPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JManora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU popMme (HopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAauU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 1€
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAblI paboT, 10roBapUBaThHCs, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanonvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIQ/JICTh HAaBBIKAMH TIO3HABaTENIbHOM peduieKCMH KaK OCO3HaHUSA
COBEpIIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHnsl MaTeMaTH4YeCKON 3a1auH;



e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTIXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, IPOLEHTHI.

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BomonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUila OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTEJIEM; CTaHIAPTHAs
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PELIECHUS
NPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC ¥ TaHI€HC IPOU3BOJIBHOIO YIJIA;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
GyHKUHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
PalMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENbIX, PAlMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHUSI MATEMAaTHYECKUX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEN0BATh
IIOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allapara aiareopsl.

DYyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl QyHKIUH, 00JIaCTh
ONpEe/ENIeHNs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUMH, B3aWMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEYETHOCTh (YHKIUH, HYIU
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CrtpouTh U uuTaTh rpa@UKU JTUHEHHON (QYHKLIMHU, KBAAPATUUHON (PyHKIIHH,
CTEIEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonw3oBath rpaduikd (QyHKIMH Ui  MCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJ1ay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTU MEXy BEIMYNHAMM.

Havana MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apupMeTHUecKas u
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs TE€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUil A pelIeHUs
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpALlMU HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juid  ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHWM, MPU PEIICHUH 33Jad U3 JAPYrHuX Yy4eOHbIX
PEIMETOB.

OnepupoBatb  MOHATUSMH: ONpeleNeHre,  Teopema,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO.

11 KUIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKU JICIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YUCIIA HA MPOCTHIC MHOXKUTEIN
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTETICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MsbI.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMIA;
ONEPUPOBATh TOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
OTIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTApU(PMUUYECKUX YpAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpPABHEHUN U €€ PEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxonuTte pemeHus NpoCcTEHINX CUCTEM U COBOKYITHOCTEH palMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM aliapara ajareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUHU, HauOosblliee U
HauMeEHbllIee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOIb30BATh WX IS
uCCien0BaHus (PYHKITUH, 3aJJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUYECKon u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUUN
Y MCIIOJIB30BaTh UX JUISl PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHU.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HKCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

12 kaace

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh MOHATUSAMHU: HENPEPHIBHASI (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITOJIb30BATh TEOMETPUUYECKHUMN M (PU3UUECKUI CMBICI MPOU3BOTHOM JJISI peIIeHUs
3a/1a4.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUH, BEIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAaThl UCCIEI0BAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.



OmnepupoBaTh MOHATHSAMHU: II€pBOOOpa3Hasi W HMHTErpal; IOHUMATh
TeOMETPUIECKUI U (PU3NUESCKHIA CMBICT HHTETpaJa.

Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUI; BBIYUCIATH HHTETPAN
no popmyne Herorona—Jleibuua.

Pemrate mpuKIagHbIC 3a/1a4d, B TOM YHUCIE COLUAITBHO-YKOHOMUYECKOTO U
(u3MUECcKOro Xapakrepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 NEUCTBUTEILHBIX YHCEN. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETPUU. TpUroHOMETpUYECKHE 22 1
YpaBHEHUSA
5 [TocnenoBaTreabHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 7 ]
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 72 4 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM.
1 [TokazarenpHast pynkus. [TokazaTenpHbIe 12 1
YpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 36 2 0




12KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [IpousBoaHas. [Ipumenenne npou3BOgHON 24 1
2 Hurerpan u ero npuMeHeHus 9
3 Cucremsbl ypaBHEHUI 12 1
4 HarypanbHble u nensle yucna 6
5 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS )1 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 72 4 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHo3xecTBO, ONepaly HaJl MHOXKECTBAMHU.
Huarpammsl Ditiepa—BenHna

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPpOOU, TPOLICHTHI,
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH

ApudmeTrnueckne onepanuu c
palnuoHaJIbHBIMW YUCJIAMH,
npeoOpa30BaHMsI YUCTOBBIX BHIPAKECHHI

[TpumeHnenue npoOei U MPOLEHTOB AJIs
peleHus MPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX
OTpaciell 3HaHUW U peabHOU KU3HU
[Tpumenenue apoGeit U NPOLIEHTOB IS
peLICHUS IPUKIAJAHBIX 3aa4 U3 PA3ITMYHBIX
OTpaciel 3HaHUW U pearbHOU KU3HU
JleicTBuTenbHBIE YKclia. PaimonanbHbIC U
UPPALMOHAIIbHBIE YHCIIA

ApudmeTrnueckne onepauu c
}Iel\/IICTBI/ITeJ'II)HBIMI/I qucjiaMu

[TpuGnuxEHHbBIE BHIYMCICHUS, IPaBHIIA




OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

TO)I(I[CCTBa 1 TOXKICCTBCHHBIC

9
npeoOpa3oBaHMs
10 YpaBHEHME, KOPEHb YPaBHEHHUS
11 HepaBeHncTBo, penieHre HepaBeHCTBa
12 Meto UHTEPBAIOB
13 Penienue nensix U ApoOHO-pAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB
KonTtponpHast padora o Teme "MHoOX)ecTBa
14 paluMOHANbHBIX U ICHUCTBUTEIbHBIX YHCEIL.
PanmonanbHble ypaBHEHHS U HEPaBEHCTB"
15 OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
B3aumHo oOpaTHbIe QyHKIIUN
I'padux Gpynkiuu. O6macTb onpeneneHus u
16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu
¢yskun. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA
17 YéTtHble 1 HeUETHBIE PYHKLIUU
CrerneHs ¢ 1eIbIM [T0Ka3aTEeIeM.
18 CranpaptHas ¢popMma 3amucu
JNEMCTBUTEILHOTO UHCIIa
Hcnonp3oBanue noaxozsiei hopMbl
19 3aMycy AEMCTBUTEIbHBIX YUCEI IS
peleHus: IPaKTUYeCKUX 3a7a4 U
MPEJICTaBICHUS] TaHHBIX
CrenenHast GyHKIHUS C HATYpaJIbHBIM U
20 HeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpaduk




Apudmerndeckuii KOpeHb HATypaIbHON

21
CTENeHU

” Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU

3 CaoticTBa apuPMETUUECKOTO KOPHS
HaTypaJIbHOMU CTEIIEHU

24 CaoiicTBa apuPMEeTUYECKOTO KOPHS
HaTypaJbHOMN CTEIIEHU

75 CaoiicTBa apuPMEeTUYECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—Oil CTeNEHU

7 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—OU CTENEHU

73 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—OU CTENEHU

79 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oil CTeNEeHU

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—OU CTENEHU

31 Pemenue nppanoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

) Pemenue nppannoHanbHBIX YPABHEHUHN U
HEPaBEHCTB

133 Pelienne uppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemenue nppanoHanbHBIX YpaBHEHUH U

HEPABEHCTB




Pelienue nppanyoHaabHbIX YPaBHEHUN U

35 1
HEPABEHCTB

36 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1

37 CgoiicTBa u rpaduk KOpHS N-0i cTENeHN 1
KonrponbHas pabora no reme

18 "ApudMeTHIeCKril KOPEHb N—O0# CTETICHH. 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHcTBa"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO |
apryMeHTa

40 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO |
aprymeHra

41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC |
YHCJIOBOT'O apryMeHTa

42 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCJIOBOT'O apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

43 oTpeieNICHuEe TPUTOHOMETPUUECKUX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 ONpeIETICHUE TPUTOHOMETPUUECKUX 1
(GYHKIMI YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1

BBIPAKCHUI




[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

50 . 1
BBIPAXEHUI

51 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKEHUM

5 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIPAXEHUI

53 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKECHUI

54 Peuienne TpuroHoMeTprUUECKUX ypaBHEHUM 1

55 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1

56 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 1

57 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

58 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 1

59 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1
KonrponsHas padora no reme "Popmybl

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

61 nociyeaoBarenbHocTe. MOHOTOHHBIE 1
MOCJIE0BATENBHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

& nporpeccuu. Vcnonb3oBaHue mporpeccuu 1
JUISl pELIEHUS PEATIbHBIX 3a]a4
IIPUKIIATHOTO XapaKkTepa
beckoHeuHo yObIBaroIias reoMeTpruieckas

63 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBAIOIIECH T€OMETPUIECKON MPOrpeccun

64 DopMyiia CII0KHBIX IIPOLIEHTOB 1




65

66

dopmysa CI0KHBIX MTPOLEHTOB

O0001enue, cucreMaTA3amus 3HaHUH 3a
KypcC alreOphbl ¥ HaYall MaTeMaTHYECKOTO
agann3a 10 kimacca

67

68

69

Wrorosast KoHTpOJIBbHASA paboTa

O0001Ienre, cucTeMaTH3aLus 3HaHUH 3a
Kypc alreOpbl U Hadyal MaTeMaTHYECKOTO
ananusa 10 kitacca

O0001Ienre, cucTeMaTA3alMs 3HaHUH 3a

Kypc anre0pbl 1 Hayall MaTeMaTHYeCKOTo
agann3a 10 kmacca

70

O0001enne, cucreMaTA3amus 3HaHUH 3a
Kypc alnreOpbl ¥ Ha4all MaTeMaTHIECKOTO
agann3a 10 kimacca

71

72

O06006111EH1E, CUCTEMATH3allUs 3HAHU 3a
Kypc ainreopbl 1 Hayall MaTeMaTH4eCKOTo
agaimmsa 10 xiacca

O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a
KypcC alnreOpbl 1 Hauyal MaTeMaTHYEeCKOTO
ananusa 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

72




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Crenens C pallMOHAIBHBIM MOKa3aTeIeM 1
2 CBoiicTBa cTENEHU 1
3 [Ipeo6pa3oBanue BbipaxkeHU, coaepKalux 1
palMOHAIbHBIE CTEIIEHU
4 [Ipeobpa3oBanue BbIpaxeHUil, CoaepKaLUX 1
palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
paloHaIbHbIE CTEIIEHU
6 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
7 [Toxa3arenbHble ypaBHEHHUS M HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 IToxazarenbHbIE ypaBHEHUS M HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U 1
rpadux
KonTtponpHas padora no teme "CteneHs ¢
12 paloOHaIbHBIM IIOKA3aTEIIEM. ] |
[Toxa3zatensHas pynkius. [TokazaTenbHble
YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm umncna 1
14 JlecsTuunble U HaTypaJibHbIE JIOTapU(PMBI 1




[IpeoOpa3zoBanue BbIpaX)eHH, CoaepIKaluX

15
J0rapupmbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
norapupMbl

17 [Ipeobpa3oBanue BbIpaXxeHU, coaepKaIIuX
J0rapupmbl

18 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX
J0rapuQMbl

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

)1 Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

” Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

7 Jlorapudmmueckas pyHKUuUsA, €€ CBONWCTBA U
rpaduk

4 Jlorapugmuueckas pyHKIUs, €€ CBONUCTBA U
rpaduk

)5 Tpuronomerpuueckue GyHKIIMH, UX
CBO¥CTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIIMH, UX
cBOiicTBa U rpaduKu

7 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U IrpaduKu

)% Tpuronomerpuueckue GyHKIIMH, UX

CBOWCTBA U rpaduKu




29
30

[TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

31
32

[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

[Tprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB

[ G R S P —

33

KonTtponbHas pabora o Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMeTpudeckne
GYHKIMY U UX

rpaduku. TpuronomeTpuyueckme
HepaBeHCTBA"

34

O0001enne, cucreMaTA3amus 3HaHUH 3a
Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO
agann3a 11 kiacca

35

36

O06006111EH1E, CUCTEMATH3allUs 3HAHU 3a
Kypc ainreopbl 1 Hayall MaTeMaTHYeCKOTo
agaimms3a 11 kimacca

O0001Ienne, cucTeMaTA3alis 3HaHUH 3a
KypcC ainreOpbl 1 Haual MaTeMaTHYECKOTO
aganns3a 11 kmacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

36




12 KJIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
Ne ara udpoBbIe
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue fll3y‘lel-ll/lﬂ sﬁl?;IZOBaTeHLHLIe
padoThI padoThI pecypenI
1 HenpepbiBable QyHKIUT 1
5 MeTo MHTEPBAJIOB [UIsl PELICHHUS 1
HEPABEHCTB
3 Meroa MHTEPBAIIOB ISl pELICHUS 1
HEPABEHCTB
4 [TpousBonHas GyHKIUU 1
5 [IpousBonHas GyHKIUU 1
6 I'eomeTpuueckuii 1 GU3NYECKUN CMBICI |
MIPOU3BOIHOMN
; I'eomerpuueckuil v puU3NIECKUN CMBICI 1
MIPOU3BOJHOMN
8 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH 1
9 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
19 [IponsBoHast CyMMBl, IPOU3BEACHMUS, 1
4acTHOTO (YyHKIMH
1 [Ipon3BoHasE CymMMBI, IPOU3BENCHMS, 1
4acTHOTO QyHKIUI
1 [Ipon3BoHast CyMMBl, IPOU3BEACHMS, |
4acTHOTO QyHKIUI
[IpuMeHeHne MpOU3BOJHON K
13 UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1

U DKCTPEMYMBI




14

15

16

[Ipumenenne npou3BOIHON K
HCCIIeIOBaHMIO ()YHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccienoBaHui0 GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne Npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

17

18

19

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3Ke

HaxoxxaeHune HaunOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKIUU Ha OTPE3Ke

Haxoxnenue HauOOIBIIEr0 1 HAUMEHBILIETO
3HaA4YCHUA (I)YHKI_II/II/I Ha OTPE3KE

20

21

22

HaXO)KI[eHI/Ie HanOOJIBIIIETO U HAUMEHBIIIETO
3HaueHUs QYHKIMU HAa OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKLIHUU Ha OTpe3Ke

HaxoxxneHne HarnOobIIero 1 HAMMEHbIIETO
3Ha4YeHus1 QYHKIUU Ha OTPE3Ke

23

[Tpumenenne npou3BOHOM IS
HAXOXICHUS HAWTYYIIETrO PEeIICHUS B
MPUKIIATHBIX 3a/1a4aXx, JJIsl ONPECIICHHS
CKOPOCTH TIpoIiecca, 3aJaHHOT0 (HopMyIioit
WK TpaduKoM

24

KonTponbhas pabota no teme
"[IpousBonHas. [Ilpumenenue nponzsoaHon"




25 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

26 [TepBoobOpasnas. Tabmuia nmepBooOpa3HBIX

57 HHTerpai, reoMeTpudeckuii U pu3nIeCKuii
CMBICJI UHTEIpajia

-8 HHuTerpai, reoMeTpudeckuii U pu3nIECKuin
CMBICJI MHTErpajia

5 WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii

2 CMBICJI UHTETpaja

20 Brruncnenue unrerpana no ¢popmyiie
Herorona—IJleibuuiia

31 Brruncnenue unrerpana no ¢popmyiie
Herorona—Jleitbauna

2 Breruncnenune uaTerpana mo popmyiie
Herorona—Jleibuuiia

33 Brruncnenue unrerpana no ¢popmyie
Herorona—Jleibuuiia

34 CucreMpl TMHENHBIX YpaBHEHUN

35 CucreMbl TMHENHBIX YpaBHEHUN

36 Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

37 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHHUN
Cucrembl U COBOKYITHOCTH 1IEJIBIX,
paIrMoHaIBHBIX, UPPAMOHATHHBIX,

38 MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

39 Cuctembl U COBOKYITHOCTH 1IEJIBIX,

palluOHAJIBHBIX, UPppAllMOHAIbHBIX,




MOKa3aTeIbHbIX, Jorapu(pMUIecKux
YpPaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH LEJIBIX,
PpalluOHAJIbHBIX, UPPALIUOHAJIIbHBIX,

40 MOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPaBHEHHUH U HEPABEHCTB
CucreMsbl U COBOKYITHOCTH LIENbIX,

a1 palOHaIbHBIX, UPPALUNOHAIIBHBIX,
NOKa3aTeIbHbIX, JJIOrapu(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

4 Hcnonp3oBanne rpagukoB GyHKIMNA 715
pellieHns ypaBHEHUN U CUCTEM

13 Hcnonp3oBanne rpagukoB GyHKIMNA 15
pellieHns ypaBHEHUH U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U

a4 HEPABEHCTB K PELICHUIO MATEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pa3InYHbIX o0acTei
HAYKHU U peIbHOM KU3HU

45 KonrponsHas padora no reme "UnTerpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUN"

16 HatypanbHble u 1enble yncia B 3a7a4ax u3
peanbHOU KU3HU

47 HatypanbHble 1 iensle yncia B 3a7a4ax U3
peanbHOU KU3HU

48 HatypanbHble 1 iensle yncia B 3a7a4ax 13
peanbHON KU3HU

49 [Tpu3Haky JeTMMOCTH LEJIBIX YHCENT

50 [Ipu3Haky JETMMOCTH LENBIX YUCEI




51

52

HpI/I3HaKI/I JCIINMMOCTH LCIIBIX YHUCECI

[ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS
3HAHUU. Y paBHEHUS

53
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[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHWUU. Y paBHEHHUS
[ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS
3HaHHUU. Y paBHEHHUS

56

57

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs
3HaHUU. Y paBHEHUSA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. YpaBHEHUS

58

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBencrsa

59

60

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa

61

[ToBTOpeHue, 0600IIEHNE, CUCTEMAaTH3 A
3HaHuil. HepaBeHcTBa

62

63

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui. CuCTEMBbl YpaBHEHHI
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuU. CucTemMbl ypaBHEHUN

64

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHu. OyHKIMHN

65

[ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS
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3HaHui. yHKIUU

HToroBasi KOHTpOJIbHASA paboTa

67

69

WroroBas koHTpoJIbHAs paboTa

O0001eHre, cucTeMaTH3alusI 3HaHUH 3a
KypcC aJireOpbl ¥ Hayall MaTeMaTUYECKOTO
anamm3a 10-11 knaccos

69

O0001menne, cucTeMaTH3alds 3HAHUH 3a
Kypc aiareOpbl ¥ Hadal MaTeMaTHIeCKOTO
agann3a 10-11 xiaccos

70

71

72

O0o0011eHue, cucTeMaTU3als 3HaHUH 3a
Kypc aiareopbl 1 HayaJl MaTeMaTH4eCKOIro
anaym3a 10-11 knaccos

O0001enue, cucTeMaTH3allks 3HaHUH 3a
Kypc aiareOpbl ¥ Hayal MaTeMaTH4eCKOTro
agaim3a 10-11 xaccos

O0001enue, cucTeMaTH3allks 3HaHUH 3a

Kypc aiareOpbl ¥ Hayal MaTeMaTH4eCKOTro
againn3a 10-11 xiaccos

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

72




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemartuka: anrebpa v Hadajla MaTeMaTHYECKOT0 aHaIu3a, FTeOMEeTPHSI.
AnreOpa u Havalla MaTeMaTHdecKkoro ananusa, 10-11 kmacesl/ Anmumos 111LA.,

Komsarun FO.M., TkaueBa M.B. u npyrue, AKITMoHepHOE OOIIIECTBO
«3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmotreka LIOK https://urok.apkpro.ru/
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