MUHUCTEPCTBO ITPOCBEIEHUSI POCCUNCKOI ®EJNEPALINN
MUHUCTEPCTBO OBPA3OBAHUSI, HAYKH U MOJIOJIEKHOI
MOJINTUKU KPACHOJAPCKOI'O KPASI
MYHUITUITAJIBHOE OBPA3OBAHUE TEUJINCCKHWI PAMOH
MBOY COII Ne 15

J-I y a KO B Mognuca: Mywakos AnekcaHap Hukonaesny
LL', DN: C=RU, OU=[Inpextop, O="MBOY ""COLL ¢
15", CN=flywjakos AnekcaH, iAp Hukonaesu,
eKCaHOp e oLy
”. XAaI0 3TO MeHT
MecT

ononoxerme: craHuua JloBnMHcKas
H Vl Kon ae B Vl l_l [lata: 2023-09-15 18:42:31

COT'JTACOBAHO YTBEPXJIEHO
3amecTutTens qupekropa  aupekrop MbOY "COIILL
o YBP Ne 15"

3anepeit O.M. Jlymakos A . H.
npotokoa Ne 1 ot «28» npotokoa Ne 1 ot «31»
aBrycra2023 r. aBrycra2023 r.
PABOYAS ITPOI'PAMMA

(ID 355138)

yueOHOro npeamera «Ajredpa U Ha4aJIa MAaTEMATUYECKOT0 aHAJIU3A.
ba3oBblii ypoBeHb»

s oOyuarommxcst 10-11 kmaccos

crauuua Jlosiauackast 2023






IHOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa v Hadajga MaTeMaTHYECKOTO
aHayn3a» 0a3oBoro ypoBHA i oOydarommxcs 10 —11 kmaccoB pa3paboTtana Ha
ocHoBe DemepaibHOTO TOCYTAPCTBEHHOTO 00Pa30BaTEIFHOTO CTAHIAPTA CPETHETO
oOiiero o0Opa3oBaHUsi, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHUM,
MPEABABIACMBIX K MATEMAaTUUECKOMY OOPa30BAHUIO, U TPAIUIUHA POCCUHCKOTO
oOpa3oBanusa. Peammzariuss mporpaMmbl OOECIICUMBACT OBJIAJICHUE KITIOUCBHIMH
KOMITCTEHITUSMH, COCTaBJIIONMIAMHA OCHOBY JIJIi CaMOPA3BUTHA W HETPEPHIBHOTO
o0pa3oBaHus, METOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIIHHOTO
Pa3BHUTHS JIMYHOCTH O0YUAIOIITHXCS.

HEJIN N3YUEHHNSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajga MaTeMaTHUECKOTO aHajn3a» SBIISAETCA OJHUM M3
HanOoJiee 3HAYMMBIX B TIPOTpaMMe CTapIied IIKOJbI, MOCKOJIbKY, C OJHOH
CTOPOHBI, OH OOeCHeYrMBaeT HHCTPYMEHTAJbHYIO 0a3y sl H3YUCHHS BCEX
€CTECTBCHHO-HAYUHBIX KYPCOB, a C APYro¥ CTOPOHBI, (JOPMHUPYET JOTHUCCKOE U
a0CTpaKTHOE MBIIIJICHUE YYalluXcsd Ha YypPOBHE, HEOOXOAUMOM JJIsI OCBOCHMS
KypcoB HMH(OPMATHUKH, OOIIECTBO3HAHMS, HMCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydaluecs OBJIaJEBalOT YHHBEPCAIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTOpas (OpMYJIUPYET CBOH JOCTHIKCHHS B MaTeMaTHYECKO# hopme.

Kypc anreOpbl 1 Hauaja MaTeMaTUUYECKOTO aHAJIN3a 3aK/IabIBACT OCHOBY i
YCIICITHOTO OBJAACHUSA 3aKOHAMH (PU3HMKW, XHMHH, OHOJIOTHH, IIOHHMaHHS
OCHOBHBIX TEHACHIMH HSKOHOMHUKHA M OOIIECTBEHHOH JKM3HM, IIO3BOJISET
OPHCHTHPOBATHCSA B COBPEMEHHBIX ITH(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh WX B MOBCEAHEBHOW JKM3HHM. B Toxke Bpems oOBiaacHHE
a0CTpaKTHBIMH M JIOTHUYECKH CTPOTMMH MAaTEMaTHUYECKUMU KOHCTPYKIUAMU
pa3BUBAaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHHUS, UCIOJIb30BaTh 0000IIEHNE W KOHKPETH3AIHIO, a0CTparupoBaHue u
aHajIoruio, (GOPMHPYET KPEaTHBHOS W KPUTHUCCKOS MBINIICHHE. B x0/1¢ n3yueHHs
anreOpbl W Hayajl MaTEeMaTHYECKOrO aHaju3a B CTapuiedl IIKoJe Yyualluecs
MOJIYYarOT HOBBIM OMNBIT PEHICHWS MPUKIAJHBIX 33Ja4, CaMOCTOSTEILHOIO
MOCTPOCHUS MAaTEeMaTHUYECKUX MOJEJEH peallbHbIX CHUTyalluid U HHTEPIpPETaAIuU
MOJIYYCHHBIX  PEIICHUM, 3HAKOMATCA C  OpUMEpaMHd  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B TMPHUPOJE, HAykKe M B MCKYCCTBE, C BBIJIAIOIIAMHCA
MaTeMaTHUYECKUMHU OTKPBHITHAMH M UX aBTOPaAMH.

Kypc obnamaer 3HAYMTEIbHBIM BOCHHUTATENBHBIM TMOTECHIIAAJIOM, KOTOPBIM
peanm3yeTcsl Kak 4depe3 yueOHbIH Marepuan, CroCOOCTBYIONTHI (POPMHUPOBAHUIO
HAy4YHOTO MHMPOBO33PEHHS, TaKk W Uepe3 chneruduKy ydeOHOM ACATCIHLHOCTH,



Tpedyromeh CaMOCTOSITEILHOCTH, AKKypaTHOCTH, MPOAOTAKUTENBHO N
KOHIICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 32 MOJYUYCHHbBINA PE3yJIbTarT.

B ocHoBe meroaumku oOydyeHus anreOpe M HavajlaM MaTeMaTH4YeCKOro
aHAJIM3Aa JICKUT EATSIbHOCTHBINA MMPUHILIAN O0YUYEHUS.

Crpykrypa Kypca « Anrebpa u Hayajia MaTeMaTUUEeCKOTO aHAJIM3a» BKIIIOYAET
CICAYIONINE COACPKATEIbHO-METOUUYECKUE JUHUU: «Uucia W BBIYUCICHUAY,
«Dynkmmun W rpadpmkmy, «YpaBHeHHS W HepaBeHCTBa», «Hauama
MaTeMaTH4YecKoro aHanusa», «MHOXkecTBa U JIorTHKa». Bce OCHOBHbBIC
COJICPKATEIIbHO-METOJUUECKUE JIMHUU HW3YUYalOTCS Ha MPOTSIKEHUHM JBYX JIET
0o0yueHHUd B CTapuied IIKOJIe, €CTECTBEHHO JOMOJIHAA APYT Jpyra U MOCTENECHHO
HAChIAACh HOBBIMHM TeMaMu W Ppazaenamu. J[aHHBIA Kypc  ABJISIETCSA
WHTETPATHUBHBIM, TOCKOJbKY OOBEAMHSAET B ceOe coAepKaHHE HECKOJIbKUX
MaTeMaTHYECKUX TUCHUILIAH: airedpa, TPUTOHOMETPHUS, MATEMATUUECKUH aHAJTN3,
Teopusi MHOXeCTB M Jip. [lo mMepe Toro kak yuwaiuecss OBJIQJCBAIOT BCE Ooliee
IMTUPOKAM MaTEMATHUECKUM arapaToM, Y HUX TOCIEI0BATEIbHO (DOPMUPYETCS H
COBEPIIICHCTBYETCA YMEHHE CTPOMTh MAaTEMATUUYECKYID MOJENb PeaIbHOM
CUTyalluu, OPUMEHATh 3HAHUS, MOJYUYCHHBIE B Kypce «Anredpa M Hauana
MaTEMaTHYECKOTO aHAJIN3ay», I PEHICHUS CaMOCTOATEIHLHO C(HOPMYTUPOBAHHON
MaTeMaTHYECKOHN 3a/1auu, a 3aTEM MHTEPIIPETUPOBATh MOTYUCHHBIA PE3YJIbTaT.

ConepxaTenbHO-METOANYECKAs JUHUA «YUKCa W BBIYUCIICHUSA» 3aBEpIIACT
(hopMupoBaHUE HABHIKOB MCTIOJB30BAHMS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTO B OCHOBHOHM mikojie. B crapiuel mikosie oco00€ BHUMAHHE YACNSIETCA
(hOpMHUPOBAHUIO TPOUYHBIX BBHIYMCIIMTEIBHBIX HABBIKOB, BKITIOYAIONIMX B CeOs
WCIIOJIb30BAHUE PA3IMIHBIX (POPM  3aMKACH JICHCTBUTEIBLHOTO YHWCIA, YMEHHUE
PallMOHAJIBHO BBIMOJIHATh JEHCTBUS C HUMH, JAeiaTh MNPUKUAKY, OLECHUBATh
pesyapTar. OOydaronuecsa MOJMy4YarOT HaBbIKA MPUONMKEHHBIX BBIYUCICHUN,
BBITIOJIHCHUSA JICHCTBHM C YMCIIAMH, 3alMCAaHHBIMH B CTaHAApTHOW dopme,
UCIOIb30BaHUS MATEMATHUECKUX KOHCTAHT, OLIEHUBAHUS YUCJIOBBIX BHIPAKEHUH.

JIunna «YpaBHEHUA W HEPABEHCTBA» PEAIU3YETCS HA MPOTAKEHUH BCETO
o0yuyeHUd B CTapliedl IIKOJe, MOCKOJbKY B KaXIOM pas3leie MporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIONMIMX 3aAau. OOydarouumecs OBIaJEBAOT
Pa3IMUHBIMKA METOAAMHU PEUICHUA 1ENbIX, PALHUOHAJIBHBIX, WPPAlMOHAIBHBIX,
MOKA3aTEeNbHBIX, JIOTAPU(PMUUECKMX ¥  TPUTOHOMETPUUYECKUX  YPaBHEHUH,
HEPABEHCTB U WX cucteM. [lofydeHHbIe YMEHUA UCTOJB3YIOTCA MPU UCCIICIOBAHUHT
(yHKIIMHA C TTOMOIIBIO TPOWM3BOMHON, PEMICHWM TPHWKIAAHBIX 33a/1ad W 337a4 Ha
HaXOXKJCHHE HaWOONBIIUX W HAWUMEHBIIMX 3HadeHWd Qyukmmm. JlaaHas
coaepkaTelibHasd JIMHWSA BKIOYaeT B ceba Takke (popMupoBaHMEe YMEHHUH
BHITIOJTHATD PacuyéThl MO ¢opMysaM, mpeoOpa3oBaHUS IEIBIX, PAMOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKCHUH,



coepXalmx CTerneHn W Jjiorapudmel. brarogaps wW3ydeHUio anreOpamdecKoro
Marepuaja  MPOUCXOAUT  JalbHEHIIEE  Pa3BUTUE  AJITOPUTMHUUYECKOTO H
a0CTPAKTHOTO MBIIUICHUS yYaluxcs, (OPMHUPYIOTCA HABBIKH JIeyKTHBHBIX
paccykneHuid, paboThl ¢  CHMBOJBHBIMH  (popMamMu,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTECH B BHJE PABEHCTB M HEPaBEHCTB. Auredpa
npeiaraet  A(@PEKTUBHBIC HHCTPYMEHTHI JUISL  PEIICHHS MPAKTHUYCCKUX U
€CTECTBCHHO-HAYUHbIX 3aJ1a4, HATJIAJHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToANYECKass JUHUA «DyHKmu ©w Tpadukmy TECHO
MEPEIJIETAETCA C APYTUMU JIMHUSMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT
MOCJIEA0BATEbHOCTh U3YUYCHHUS Marepuarna. Nzyuenue CTEIICHHOM,
MOKA3aTeIIbHOH, JIOTapu(PpMUICCKON ¥ TPUTOHOMETPUUECCKUX (DYHKITHH, UX CBOMCTB
¥ TpaduKOB, WUCIOIb30BaHUE (DYHKIHMH IS PEIICHUS 3a7a4 U3 APYTHX YUEeOHBIX
MPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEMAaTHUECKUM AHAJIU30M,
TaK U C PEIICHUEM YpaBHEHUN W HepaBeHCTB. [Ipu sToM 0oJbllIOE BHUMAHHWE
yaensercs: (popMUPOBAHHUIO YMEHHWSA BHIPAXKaTh (HOPMYyJaMu 3aBHCHMOCTH MEXKTY
pPasIMYHBIMA BEJIMUMHAMH, HCCICAOBATh IOJYUYSHHBIC (DYHKIIMH, CTPOHUTh HX
rpaduku. MaTepral 3Toit coaepKaTeIbHON JIMHUN HAICICH Ha PAa3BHTHE YMCHHI
M HaBBIKOB, TMO3BOJIAIONINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMUYMHAMH B
pasnmuuHOR opMe: aHAIMTHYECKOH, rpaduueckoit m ciaoBecHor. Ero m3ydeHue
CIOCOOCTBYET PA3BUTUIO  QJITOPUTMHUUYECKOTO  MBIILJIEHUS, CHOCOOHOCTH K
0000IIIEHUIO M KOHKPETHU3AIIMH, UCTIOIb30BAHUIO aHAJIOTHIA.

ConepxarenbHas nuHus «Hadama mareMaTH4ecKOro aHaiau3a» MO3BOJISAET
CYIIIECTBEHHO PACIIUPUTh KPYT KaK MAaTEMaTHUYECKUX, TaK W MPUKIIAJHBIX 3a7a4,
JOCTYMHBIX O0YYAIOIIMMCS, Y KOTOPbIX MOSBIACTCS BO3MOXKHOCTh MCCJIC/IOBATh U
ctpouth Tpaduku (YyHKIUH, ONpeAcIsiTh WX HAuOOIBIIHE W HAUMCHBIIHC
3HAUEHWA, BBIYMCIATH TUIOMAnd (puryp u oOBEMBI TEJ, HAXOAUTh CKOPOCTH H
yCKOpeHus mpoiieccoB. JlaHHas coaepxkaTesibHass JIMHUS OTKPHIBAET HOBbIE
BO3MOXKHOCTH TMOCTPOCHUS MATEMAaTHUECKUX MOJECNICH peaabHbIX CUTYyalluid,
HAXO0XKJICHUS HAWJIYUIlIer0 PEIICHUS B MPUKIIAIHBIX, B TOM YHUCJE COIMAJIbHO-
SKOHOMUYECKHUX, 33/1auyaX. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHUECKOTO aHajin3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIICHNA, (OPMHUPOBAHWUIO YMEHWW PpACIO3HABATh TMPOSIBICHUS 3aKOHOB
MaTeMaTHKAH B HayKe, TEXHHKE M HcKyccTBe. OOywarommecs Y3HAIOT O
BBIJIAIOIINXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MATEMATUKH Kak
HayKH, 1 UX aBTOpax.

ConepxartenbHO-MeTOANYECKAs JIUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBAIIICHA  JJEMEHTAM  TEOPUM  MHOXKECTB. [ €OpPETUKO-MHOKECTBEHHbBIC
MPECTABJCHUS MPOHU3BIBAIOT BECh KYyPC IIKOJBbHOM MATEeMaTUKU U MPEIaratoT



Han0oJiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINN BCE Pa3Ieibl MATEMATHKHA U €&
MPWIOKCHUH, OHU CBS3BIBAIOT Pa3HBIC MATEMATHUCCKHE AUCITUTUITMHBI B €TUHOE
nenoe. [loaTromy BakHO AaTh BO3MOKHOCTH NIKOJBHHUKY TMOHUMAaTh TEOPETHKO-
MHOYXCCTBCHHBIH SI3BIK COBPEMEHHOW MaTEeMaTHKA W WCIONBb30BaTh €ro Uit
BBIPAKCHUS CBOMX MBICIICH.

B kypce «AnreOpa M Hauajia MaTEMATHUYECKOTO AHAJU3a» MPUCYTCTBYIOT
TAaKk)Ke OCHOBBI MATEMaTHUYECKOTO  MOJCIUPOBAHMS, KOTOPHIE TIPH3BAHBI
chopMHUpPOBATH HABBIKK TTOCTPOCHUS MOJEIICH PEATbHBIX CUTYaIlHid, NCCIICTIOBAHUS
3THX MOJENeH C MOMOIIBIO amnmapara aareOpbl U MaTeMaTHUECKOTO aHajau3a |
WHTEPIPETANAN TIOJYUYCHHBIX PE3yJIbTAaTOB. Takue 3aMaHus BIUICTCHBI B KaXKIbIi
U3 Pa3aesioB MPOrPaMMBbI, MOCKOJBKY BECh MaTepHall Kypca IUPOKO UCTIOIb3YeTCs
JUTSL peIieHrs MPUKIaAHbIX 3ana4. [Ipy pemennn peaqbHbIX MPAaKTHYECKUX 337124
ydalmecss pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
aOCTparupoBaTbCsi, HWCIOJB30BaTh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobnemy. JleareasHOCTh MO (HOPMHUPOBAHHMIO HABHIKOB PEIICHUS TPHKIIAIHBIX
3a/a4 OPraHM3yeTCs B MPOIEcce M3YyUeHHUs BCeX TeM Kypca «Anrebpa W Hauana
MaTEMaTHYECKOTO aHAJIN3a).

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

B yueOHOM TmiaHe Ha H3ydeHHE Kypca aiareOpbl M Hadall MaTeMaTHYECKOIO
aHaJin3a Ha 0a30BOM YpPOBHE OTBOJAUTCS 2 yaca B Hejaemo B 10 kimacce u 3 yaca B
Henemo B 11 kimacce, Bcero 3a aBa rojga o0yuenus — 170 yacos.



COJAEPXKXAHME YYEBHOI'O KYPCA
10 KUIIACC

Yucaa v BIYMCJIeHM S

Pammmonanbheie uncia. OOBIKHOBEHHBIC M AECATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHBIC  TEpUOAMUYECKHe  ApoOu.  ApudmeTrmueckue  omeparvu  C
pallMOHAJILHBIMU YHCJIAMU, TPEOOPa30BaHKS YUCIOBBIX BhipakeHUH. [I[pumMeHeHre
ApoOei U MPOLCHTOB IS PELICHUA NMPUKIAJHBIX 33/7a4 U3 Pa3IudHbIX OTpacieit
3HAHWM U PEaJIbHOMN KU3HMU.

JleficTButenbHble 4ucia. PanuoHalbHbiE W WMPpaAlMOHAIbHBIE UHCIIA.
Apudmernueckne omnepanud ¢ JIEHCTBUTEIFHBIMA YHuCHaMu. [IpubmmkéHabie
BBIUMCJICHUSA, PABUJIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIUMCIICHUH.

Cremenr ¢ 1ensiM  TokazateneMm. CraHpaptHas ¢dopMma  3aIlucu
JNCHCTBUTENIFHOrO uMcia. Mcmonmp3oBaHme moaxonsmiedt  ¢GopMBl  3alUCH
JNEHCTBUTENIBHBIX YHUCEN ISl PEIICHHMS MNPAKTUUYECKUX 337ad W MPEACTABJICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb ~ HaTypaibHOH  ctemeHu.  JleictBus ¢
apu(pMETHICCKUMHU KOPHSAMHU HATYPATbHON CTETICHH.

CuHyC, KOCUHYC M TAHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
APKTAHTE€HC YUCIOBOTO apryMEHTA.

YpaBHeHusl 1 HePaBEeHCTBA

ToxkaecTBa U TOXKACCTBEHHbBIE TPEOOPA3OBAHUS.

IIpeoOpazoBanue TPUTOHOMETPHYECKHX BBIPAKCHHIA. OCHOBHBIE
TPUTOHOMETPHUECKHUE (hOPMYJITHI.

YpaBHeHME, KOpEHb YypaBHEHUA. HepaBeHCTBO, peElIEHUE HEPABEHCTBA.
Metoa HHTEPBANIOB.

Petienue nenbix u ApoOHO-pAIMOHATIBHBIX YPABHEHUN U HEPABECHCTB.

PeliieHne uppaliioHaJIbHBIX YPABHEHUH U HEPABEHCTB.

PeliieHre TpUrOHOMETPUUYECKUX YPABHEHUH.

[TpuMeHeHHEe ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTeMaTHUYECKHUX 3a]au
Y 33/1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKU U PEATTbHOM KU3HMU.

DyHkuun 1 rpagpuku

Oynkmus, cnocoOwl  3amanus  (ywkmum. ['paduk  dyskmuu. Bzaumbo
oOpaTHbIe (PYHKITHH.

OO6macth omnpenencHuss 1 MHOKECTBO 3HaueHud ¢ynknmn. Hymm yskmmm.
[TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKITHH.

CrenenHas (pyHKOHS ¢ HaTypaJIbHBIM W TIENTBIM TIoKa3ateneMm. Eé croiicTBa n
rpaduk. CpoticTBa U rpaduK KOPHS 1-0H CTETICHH.



Tpuronomerpuueckas OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPHUSCKUX
(hyHKIIMH 9UCIIOBOTO apryMEHTA.

Hauyana MaTeMaTH4ecKOro aHajau3a

[TocnenoBarenbHOCTH, CrocoObl 3a1aHus MOCJIEA0BATEIBHOCTEM.
MOHOTOHHBIE TOCJICI0BATEIBHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccun. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH Te€OMETPHUSCKON
nporpeccun. Dopmyna CIOXKHBIX TPOLEHTOB. Mcnosib3oBaHWe MpPOTpeccuu i
pellieHus pealibHBIX 3a7a4 MPUKIIQAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHo>xecTBO, omepanydd Haj MHoOXecTBaMmu. Jlmarpammbsl Oinepa—BeHHa.
IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Ui ONHUCAHWS PeaabHbIX
MIPOIIECCOB U ABJICHUH, MPH PEIICHUH 3a71a4 U3 JPYTUX YUEOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CJIeACTBUE, J0KA3ATEIbCTBO.

11 KVIACC

Yucsia u BBIYHUCJICHUS

Harypanbnbie u uensie uncia. [lpuzHaku 1e1MMOCTH LENIBIX YUCET.

Crenens ¢ panmoHaibHBIM TOKa3aTeaeM. CBOMCTBA CTEMCHU.

Jlorapudwm uncna. /lecaTnuabie U HaTypaIbHBIC JTOTAPUDMBI.

YpaBHeHusl 1 HePaBEeHCTBA

[IpeobpazoBanre BeIpaKCHHUH, COACPIKAIINX JTIOTAPHDMBL.

[TpeoOpazoBaHue BBIPAKECHUHN, COACPKAINUX CTENEHU C PaAMOHATBHBIM
MTOKA3aTENEM.

[TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIC YPABHEHUS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHHS U HEPABEHCTRA.

Cuctembl TUHEHHBIX ypaBHEHUU. PellieHne MpUKIagHbBIX 33/1ad ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtembl 1 COBOKYTHOCTH PAllMOHANIBHBIX YPABHCHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHUH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJlad M 3a7a4 W3 Pa3JIMuHbIX 00JacTed HAyKu M peajbHOU
WKU3HU.

DyHkuun u rpagpuku

Oynxmus. [lepuonnueckne  dynknmm.  [IpoMexxyTkm  MOHOTOHHOCTH
¢dbynknmr. Makcumymbsl W MUHUMYMBI (pyHKIUH. HanOosbiiee W HaMMEHbINIEE
3HaueHWE (PYHKIMH HA POMEKYTKE.

Tpuronomerpuueckne PyHKIMH, HX CBOHCTBA U TpaduKy.

[TokazaTenpHas u norapudmudeckas GyHKIIAN, UX CBOMCTBA U TPadUKH.



Hcnonp3oBanne rpadukoB QYHKITUN IS PEIICHUS YPABHCHHUH W JIMHCHHBIX
CUCTEM.

HUcnonp3oBanne rpadukoB (yHKIHME IS HCCIICIOBAHHMSA IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIICHWU 33Aad HU3 APYruX Y4ueOHBIX
MPEIMETOB Y PEAJTbHOW KU3HH.

Hauyaja MaTeMaTH4eCcKOro aHajau3a

HemnpepsiBabie pynkmmm. MeToa HHTEPBAIOB I PEIICHNS HEPABEHCTB.

[lpowssognass  ¢ynkmuu. ['eomerpuuecknii W (PUINYSCKHAN  CMBICIT
MPOU3BOIHOM.

[Ipow3Boanbie  smeMeHTAapHBIX  (QyHKIUHA.  DOpMysbl  HAXOXKICHUS
MTPOU3BOIHON CyMMBI, IPOW3BEICHUS U YACTHOTO (PYHKIIHIA.

[IpumeHenre MPON3BOIHON K MCCASAOBAaHMIO (DYHKIMA HA MOHOTOHHOCTHh M
sKkcTpeMyMBbl. Haxoxkaenne HanOobIero 1 HaMMEHBITIETO 3HAYSHUS (DYHKITUU Ha
OTpPE3KE.

[TpuMeHeHne TPOU3BOAHON [Ji HAXOXKIACHUA HAWIYUIIErO PEIICHUS B
MPUKIIAHBIX 3aJa4yaxX, Uil OMNpPEACSICHUs CKOPOCTH TMPOIECca, 3aJlaHHOTO
dhopmyoii uu rpadurom.

[TepooOpa3znas. Tabnuia nepBooOpa3HBIX.

Wnurterpanm, ero reomerpudeckuii w ¢dusumueckuii cmbica. Bwraucienue
uHTerpaia no gopmyne Hetorona—JletiGauna.



IIJTAHUPYEMBIE PE3VYJIbTATDBI

OcBoeHne ydeOHOro mnpeamera «MaremaTHka» JOJDKHO oOeCIeunBaTh
JTOCTHKEHHE HA YPOBHE CPEIHEro 0O0Iero 00pa3oBaHusA CIEAYIONIAX JUUYHOCTHBIX,
METaNnpeIMETHBIX U IMIPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE peE3yabTaThl OCBOCHHA MPOTPpaMMbl YydeOHOTO IIpeaMeTa
«MareMaTruka» XapakTepU3yrTCH:

['paxxnaHckoe BocUTaHUE:!

c(hopMHUPOBAHHOCTHIO IPaXKAAHCKOH MO3UITUHA 00YYaIOIIErocss KaK aKTHBHOTO
U OTBETCTBEHHOrO0 WJI€HAa POCCUHCKOr0 OOIINECTBA, MPEACTABJICHHUEM O
MaTeMaTHUYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS PA3IWUYHBIX CTPYKTYP, SBICHUM,
MPOLEyp TPaXTaHCKOTO oOmmiecTBa (BBHIOOPHI, OMPOCHl HW TP.), yYMEHHEM
B3aMMOJICCTBOBATh C COLMAJIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUHM C WX
(byHKIIUSIMH ¥ HAQ3HAUCHHEM.

[TaTproTHYEeCcKOE BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCHICKOM T'PakTaHCKOH UICHTHUHOCTH, YBAKCHHS K
MPOIIJIOMY W HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKCHHUSAM POCCHMUCKUX MAaTEMATUKOB U POCCUMCKON MATEMATHYECKOW IIKOJIBI,
K MCIOJIb30BAHHMIO STUX AOCTH)KCHHMH B JPYTrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOT O BOCITUTAHMS:

OCO3HAHHUEM JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO HapoAa,
c(hOpMHUPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHWSA, ATHYECKOTO  IIOBEJICHHS,
CBSI3AHHOTO C MPAKTUYECCKUM MPUMEHCHUEM NOCTHKCHUA HAYKHA U ACATEIbHOCTHIO
y4€HOr0; OCO3HAHWEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUMUBOTO Oy IyIIETO.

OCTETUUECKOE BOCTTUTAHUE:

3CTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOYAAd 3CTETHUKY MATEeMAaTHUYECKHAX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJad, peLLIEeHUH, paccyKIeHUH,
BOCIIPUUMYHBOCTHIO K MATEMAaTHYECKAM aCMEKTaM PA3JIMYHbBIX BUAOB HCKYCCTBA.

dOU3NYECKOE BOCTIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMCHATh MaTeMaTHUYCCKHE 3HAaHUS B
HWHTEpecax 3J0POBOTO M 0€30MacHOro 00pasza *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHWE, COATAHCHPOBAHHBIM PEKUM 3aHATHU H

OT/IbIXA, peryJispHas (mzrueckas aKTUBHOCTH); (pmzraecKoro
COBEPIIIEHCTBOBAHMSI, pu 3aHATHSX CIIOPTHUBHO-03/TOPOBUATEITHLHOM
JESTENBHOCTBHIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBHIO K TPYJYy, OCO3HAHMEM LICHHOCTH TPYIOJIO0USA, UHTEPECOM K
paznuuHbiM  chepam  TpoheCCHOHANIBHON ~ ACATEIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKCHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIN BHIOOP
Oynymer mnpodeccnrt W peaTu30BBIBATh COOCTBEHHBIC JKW3HCHHBIC TUTAHBI,
FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa30oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUM BCEH >KU3HM, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTHUYSCKUX 3a]]a4 MAaTeMaTHICCKOW HAMPABICHHOCTH.

DKOJIOTHYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIBTYpPhl, TOHWMAHUEM BIIUSHUAS
COIMAIIbHO-KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON M COIUATIBHOMN
Cpedbl, OCO3HAHMEM T[J00AJBHOIO XapaKTepa HSKOJIOTMYECKUX  MpolJeM;
OpHEHTAITMe Ha TPUMEHEHUE MaTeMAaTHUECKWX 3HAHWHA JUIS PEIIEeHWs 3a1ad B
00JaCTH  OKPY KAIOMIeH Cpeapl, TUIAHUPOBAHUSA TIOCTYNIKOB W OICHKH HX
BO3MO’KHBIX TOCJIEACTBUNA IS OKPY KAOILIENA CPEBI.

[lenHOCTH HAYYHOTO TTO3HAHUA

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKH W  OOIICCTBEHHOW TIPAKTHKH, TOHHUMAHUEM
MaTeMaTHIeCKOl Haykd Kak cgepbl YeIOBEUECKOW NEATCIRHOCTH, 3TAloOB €&
Pa3BUTHS W 3HAYUMOCTH [UISI PA3BUTHA IMBWIA3AIUHU, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTYpOH KaK CPEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTBIO OCYIIECTBJISAITh MPOCKTHYIO M MCCIEAOBATENBCKYIO JIESATEIbHOCTh
WHIABUAYAJILHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATHBI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yU4eOHOrO MpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIAJICHUEM YHHABEPCAJIbHBIMU
NO3HABAMENIBHBIMU  OCUCMEUAMU,  VHUBCPCANbHbIMY — KOMMYHUKAMUGHBIMU
OeticmEUAMU, YHUBEPCANbHBIMU PeCYISAMUSHBIMU OeUCMEUSIMIL.

1)  Vwuusepcanvrnvie = no3znagamenvHvlie  Oeiicmsus, — obecneqyusaom
Gopmuposanue 06A308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarwuxcs (oceoenue
MeMo008  NO3HAHUSL — OKPYICAIOWe20  Mupa;  NpUMEHEeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayutl, ymenusi pabomams ¢ uHgopmayueti).

bazoBeie nornueckne AEHCTBUA:

e BBIABJIATHh U XapaKTEPU30BATh CYIICCTBECHHBIC MPU3HAKK MATEMATHUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIY MOHATAAMH, (HOPMYIUPOBATH
ONPENECICHAS TOHATHI, yCTAHABIMBATh  CYILICCTBEHHBIM  MNPU3HAK
Kiaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPaBHEHUS, KPHUTCPUU
MPOBOAMMOTO aHAJIN3A,



BOCIIPHHUMATh, (OPMYIUpOBaTh ¥  TPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AUHUYHBIC, YaCTHbIE W OOIIHUE;
YCIJIOBHBIE;

BBIABJISITh ~ MAaTEMATUUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBOpeurss B (pakTax, AAHHBIX, HAOMIOACHUAX W YTBEPKIACHUAX,
npejyiarath ~ KpUTEPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUYHNI,

JieNaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX W
WHyKTUBHBIX YMO3AKTIOUCHUHN, YMO3aK/IIOUEHUH 10 aHAJIOTHH;
MTPOBOJUTH CaMOCTOSITEJILHO JIOKa3aTeabCTBA MaTeMaTHYECKHUX
YTBEPKICHUN (MIPSAMBIE W OT TMPOTUBHOTO), BHICTPANBATh apryMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

BEIOWpPATh Crocod permeHus ydeOHOW 3ajaum (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHUS, BBHIOMpPATh HaubOJIEEe MOAXOJAIMNA € YUETOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBrie nccnenoBaTeIbCKUe ACHCTBUS:

UCIOIb30BaTh BOMPOCHl KAK HCCIAEAOBATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh BOTPOCH], (UKCHPYIONIAE TMPOTHBOPEUHE, MPOOIeMy,
yCTaHaBNWBaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE,

MPOBOJIUTh CaMOCTOSATEIbHO CILJITAHUPOBAHHbBIH AKCIEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYE€CKOTO
00bEKTa, SBJICHUSA, MPOLECCa, BBHISBICHUIO 3aBUCHUMOCTEH  MEKIY
00bEKTaAMH, SABJICHUSAMHU, MPOLIECCAMM;

CaMOCTOSATEILHO (DOPMYJIHPOBATh 00OOIICHHS M BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOIO HAOJIOJEHUA, WCCJICAOBAHUSA, OLICHUBATh J1OCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIIEHUIA,

MMPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIIECCA, A TAKKE BBIJABUTATh
MPENOJIONKEHUSA O €r0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pa6ora ¢ napopMarmeii:

BBISBJIATE neunuTel WHPOPMAITUK, TAHHBIX, HEOOXOAUMBIX I OTBETA
Ha BOTIPOC U JUTS PEIICHUS 3a/1a4H;

BEIOWpaTh  WHGOPMANMIO W3  HMCTOYHWUKOB  PA3IMYHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB W ()OPM TIPEACTABIICHHUS,

CTPYKTYPHPOBaTh WH(POPMAITHIO, TPEACTABIIATh €€ B pa3IMUHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduueckw;



e OILICHUBATH HaJIEKHOCTh uHdopMaruu no CaMOCTOSITENILHO
c(hOpMyTUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHblE  OeCliCmeus,  0Oecneqyusaom

CchopMuUpOBaAHHOCING COYUATbHBIX HABLIKOG 00YUAIOUUXCH.

OO0uenue:

e BOCIpPHUHUMATE W (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBHU C
YCIOBUSIMH M LIEJISIMU OOIICHUS; ICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSA B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS MO
X0y PELIECHUA 3aJ]a4l, KOMMEHTUPOBATh MOJYUCHHBIH pe3yJibTarT;

e B X0Ji¢ OOCYXIEHUA 3a/1aBaTh BOMNPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
mpoOJIEMbl, PEIlIaeMOM 3a/1a4k, BbICKA3bIBATh UJICH, HAIICJCHHbBIC HA TTIOUCK
PEUICHUA, COMOCTABJATh CBOM CYXIEHUS C CYXICHUSAMH JIPYyTHX
YYaCTHUKOB AWajiora, 0OHapy>KUBaTh Pa3JIMuMe M CXOJICTBO MO3ULIUMA; B
KOPpeKkTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,

e TMPEACTABNATH  PE3yJNbTaThl  PEIICHUS  33Jaud,  HKCIICPHMCHTA,
WUCCIICIOBAHMS,  IMPOCKTA,  CAMOCTOATEIIBHO  BBIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YUETOM 33134 IPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHAYECTBO:

e MOHMMATh M  HCMOJB30BAaTh  MPEUMYIIECTBA  KOMAHIHOH  H
WHJIMBUAYaJIbHOW pabOThl MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATh LETb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpenessaTh BUAb padOT, JOTOBAPUBATHCS, 00CYKATh MPOLECC
1 pe3yJIbTaT padoThl; 0000I1aTh MHEHHUS HECKOJIBKUX JIFOACH;

e YYACTBOBATh B IPYIIOBBIX (popmax paboThl (00CYkIeHUS, 0OMEH MHEHHA,
«MO3TOBBIC INTYPMBI» W WHBIC), BBITIOJHATH CBOIO YacTh pPAbOTHI H
KOOPAWUHUPOBATh CBOM JICUCTBUSA C JIPYTMMHM YJICHAMH KOMAHJBbI,
OLICHMBATh KAUE€CTBO CBOETO BKJIAJAa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYACTHUKAMH B3aWMOICHCTBHS.

3) Yuueepcanenvie  peyaamueHvle oeticmeusl, obecneuugaiom
Gopmuposanue cmbiCI08bIX YCMAHOBOK U JICUSHEHHBIX HABLIKOG IUYHOCHIL.
Camoopranuzanus:

COCTaBJIAThH TUTAH, AJITOPUTM PEIIECHUS 33J]a9h, BRIOUPATh CIIOCO0 PEIISHUS C
yUIETOM UMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YUETOM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMW TIO3HABATEIBHOW pedrekcmr Kak  OCO3HAHWS
COBEPINAEMbIX NEHCTBUNA W MBICITUTEIBHBIX TPOIECCOB, UX PE3YJIHTATOB,
BJIaJeTh CHOCOOAMH  CaMOIMPOBEPKH, CAMOKOHTPOJS mpolecca U
pe3ysbTaTa pereHus MaTeMaTHIeCKOM 3a1a4H,



e TPEABHACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThb MOPH PECLICHUH
3aa4M, BHOCUTb KOPPEKTHBBI B JCATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBbCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BHISIBJICHHBIX TPYHOCTEMH;

e OIICHUBATh COOTBETCTBHE peE3yJbTaTa WEIU W YCIOBUAM, OOBACHSTH
MPUYUHBI JTOCTHXKEHUS WM HEIOCTHXKCHUS PE3YJbTATOB ACATEIBHOCTH,
HaxXOJUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3VJIbTATDBI

OcBoenne yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHYECKOr0 aHaJIU3a»
Ha YPOBHE CpeaHero oO0Iero odpa3zoBaHUs JOKHO 0O0ecneunuBaTh AOCTHIKEHHE
CJICYIONTUX MPEAMETHBIX 00Pa30BATEILHBIX PE3YIIHTATOB:

10 KVIACC

Yucsia u BEIYHUCJICHUS

OnepupoBaTh MNOHATUSAMU. PALMOHAILHOEC M JCHCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAs U ACCATUYHAS JPOOb, MPOIEHTHI.

Boimonasate  apudmMerHueckme — omepangd ¢ palMOHAJIBHBIMH M
JNEUCTBUTEIIBHBIMA YHCIIAMMU.

BrinonHATs MpuONMKEHHBIE BBIYMCIICHUSA, UCIOJIb3YS MPaBUia OKPYTJICHUS,
JIENIaTh NPUKAJIKY YU OLICHKY PE3yJIbTaTa BEIUYUCIICHUI.

OnepupoBaTh MOHATHAMU. CTENEHb C IEIbIM TOKA3aTeJIeM; CTaHJIapTHas
dopmMa 3ammcm ACHCTBUTENHHOTO UHCIA, KOPEHb HATypaJlbHOH CTETCHW,
HCIOJTB30BATh MOAXOAANIYIO (hOPMY 3aITUCH TEHCTBUTEIBHBIX YACET TSl PEIICHUAS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU, CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YIJIA;
MCIOIb30BaTh 3aMUCh MPOU3BOJIBHOTO YTJjia yepe3 00paTHbIE TPUTOHOMETPHUUECKUE
(byHKITHH.

YpaBHeHusl 1 HePaBEeHCTBA

OnepupoBaTh TOHATUAMH: TOXKAECTBO, YPaBHEHWE, HEPABEHCTBO, IIEJIOE,
PaLMOHAIBHOE, HPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHUE,

BrinonHaTs npeoOpa3oBaHKs TPUTOHOMETPUUECKUX BbIPAKEHUN W pellaTh
TPUTOHOMETPUUECKUE YPABHECHUS.

BrinonHaTs npeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX W WPPAlMOHATBHBIX
BBIDAKCHUHA W pemarb OCHOBHBIE THUIBI  LEJBIX, PALUOHAIBHBIX W
WPPAlAOHAIBHBIX YPABHCHUIN U HEPABEHCTB.

[IpuMeHATE YpaBHEHUS U HEPABEHCTBA IS PEIICHUA MATEMAaTUUYECKUX 3a1a4
Y 337124 U3 Pa3IMYHbIX 00acTell HAYKU U PEATbHOM KU3HMU.



MogenupoBaTh peaibHbIE CUTyallMl Ha A3bIKE anreOpbl, COCTABIIATH
BHIDOKCHWA, YPAaBHCHMs, HEPABEHCTBA TIO YCIOBHIO 33/Jaud, WCCICI0BAThH
MOCTPOSHHBIE MOJIEITH C HCIIOIh30BAHUEM arllapaTa aireOphl.

DOyHkuun 1 rpagpuku

OnepupoBath MOHATHAMA: (YHKITHAA, CIIOCOOBI 3aMaHusd (PYHKITHH, 00JIacTh
OTIPENICNICHUS] M MHOXKECTBO 3HaueHWW (yHkmww, rpaduk (PYHKIIUH, B3aMMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TOHATHAMH. UYETHOCTh W HEUETHOCTH (PYHKIWMH, HYJIH
(hyHKIIAM, TPOMEKY TKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBate rpadukn GyHKIWHN A1 pENICHAs] YPaBHEHUH.

Crpouth u untath rpaduku TUHEHHON (DyHKIMM, KBaAPATHIHOW (PyHKINH,
CTETICHHOM (PYHKITHH C TICJTBIM TIOKA3aTeIeM.

HUcnonw3oBate rpadukm GyHKOUE I8 HCCIEAOBAaHHS TIPOLECCOB U
3aBUCHUMOCTEH TIPW PENICHUH 3374 W3 JAPYTUX YUEOHBIX MPEIMETOB W PEaTbHON
KU3HW, BRIpaXaTh (JOPMYJIaMH 3aBUCUMOCTH MEXY BETUIMHAMM.

Hauaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh TMOHATHSAMHU.  TOCJIEAOBATEIBLHOCTD, apupMeTHUYECKas W
r€OMETPUUECKAA MPOrPECCHUH.

OnepupoBaTh MOHATHSAMU: OECKOHEUHO YyOBIBAIOIIAA T€OMETpUUYECKas
MPOTrpeccHsi, CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPHUECKON MTPOTPECCHH.

3afaBaTh MOCIEA0BATEIbHOCTH PA3IUYHBIMU CIIOCOOAMMU.

Hcmonp3oBaTh CBOKCTBA MOCIEIOBATEIBHOCTEH W MPOTPECCHI IS PEIICHUAS
peaNbHBIX 3334 MPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATHAMHA. MHOXECTBO, OTIEPAIlUN HaJ MHOKECTBAMH.

Hcmonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Juisi  ONMHCaHUsA
pPEaNbHBIX TIPOIECCOB W SBJICHWW, TIPW PEIICHWW 3a1ad W3 JPYTUX YUEOHBIX
MPEAMETOB.

OnepupoBaTh  TOHATHSAMH; OTpE/ICNICHHE,  TeopeMa, CJIE/ICTBHE,
JOKA3aTeIbCTBO.

11 KVIACC

Yuciia ¥ BHIYHCJICHUS

OnepupoBaTh TOHATHSAMM. HATypaJlbHOE, IIE€JI0€ YHCI0, MCIOJIb30BaTh
MPU3HAKKU JCIMMOCTH LEJBIX YMCEII, PA3JIOKEHHUE YKCIIAa HA MPOCTHIE MHOMXKUTEIIN
JUTA PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHD C PAIIMOHAJILHBIM MOKA3aTeNIeM.

OnepupoBaTh MOHATHAMH: Jorapudm dmcia, JecITHUYHBIC W HATypaJIbHBIC
JorapuMBbI.



YpaBHeHusl 1 HePaBeHCTBA

[TpuMeHsAT, CBOMCTBA CTENEHW Jid  MNPeoOpa3OBaHUS  BBIPAKEHUH;
ONEPUPOBATh TOHATHUAMHU. IMMOKA3ATEIIBHOE YPABHEHHE W HEPABEHCTBO, PELIATH
OCHOBHbBIE THUIIbI IOKA3aTEIBHBIX YPABHEHUN U HEPABEHCTB.

BoimonasaTe  mpeoOpa3oBaHUs  BHIPAKCHHM, COACPIKAIMX  JIOTAPU(MBI;
OTIEPUPOBATHh MOHATHUAMU: JIOTapU(PMUIECKOE YPAaBHEHUE M HEPABEHCTBO, PEIIaTh
OCHOBHBIE THITHI JIOTAPU(PMHUUECKUX YPABHCHUIN 1 HEPABCHCTB.

Haxonuts pemenns mpoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMM. CUCTEMA JIMHEHHBIX YpPaBHEHHN U €€ pelIeHue;
HCTIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUN U1 PELICHUS MTPAKTUYECKUX 3a7a4.

Haxonute pemieHus mMpoOCTEUIINX CHCTEM M COBOKYIMHOCTEH PalMOHAIBHBIX
YPABHEHUH W HEPABEHCTB.

MopaenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE ajreOpbl, COCTaBIATh
BBIDAKEHHA, YPABHEHHUsA, HEPABEHCTBA M CHUCTEMBI IO YCIIOBUIO 3aJ1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJICIU ¢ UCMOIBL30BAHUEM annapara ajreOphl.

DyHkuun 1 rpagpuku

OnepupoBaTh TOHATHSAMH.  TepuoAWUYEcKas  (YyHKIHAA, TMPOMEXKYTKH
MOHOTOHHOCTH (PYHKITMH, TOYKHA OHKCTpemMyMma (yHKIMW, HAWOOJbINee W
HAaWMCHBINIEE 3HAYCHUS (QYHKIUH Ha TMPOMEXKYTKE, WCIOIb30BaTh WX IS
uccienoBanns GyHKITUH, 3aJaHHON rPaduKoM.

OnepupoBaTh MOHATHAMH. TpadUKH TOKA3ATEIHHOM, JIOTApU(PMHUIESCKON H
TPUTOHOMETPpHUYECKUX (DYHKITUH, n300pakaTh WX Ha KOOPJAWHATHOW TUIOCKOCTH W
WCTIOJIB30BATh IS PELICHUA YPABHEHUNA U HEPABEHCTB.

H3o0pakath Ha KOOPAWHATHOMN TIOCKOCTH TpadWKH JIMHCHHBIX ypaBHEHUI
Y UCIIOJIb30BATh UX U1 PELICHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

HUcnonw3oBate rpadukm GyHKOWE I HCCIEAOBAaHHSA TIPOLECCOB U
3aBUCUMOCTEH U3 IPYTrUX yUeOHbIX AUCIUILIVH.

Hauana maTemaTH4ecKoro aHajmusza

OnepupoBaTh MOHATAAMH. HEMPEPHIBHAS (DYHKINSA, IPOU3BOAHAS (DYyHKIINH,
HCIOJTE30BATh TEOMETPUUCCKUH W (PU3NUESCKHIA CMBICT TTPOU3BOHON [T PEIICHUAS
3a1a4.

Haxomuth mpon3BoIHBIE AIEMEHTAPHBIX (DYHKITAH, BRIYUCIIATH MPOW3BOTHBIC
CYMMBI, TIPOU3BECHUS, YACTHOTO (PYHKITHIA.

Hcmonp3oBaTh MPOW3BOIHYIO JUTS KCCIICIOBAHUSA (DYHKITUH HA MOHOTOHHOCTb
U SKCTPEMYMBI, TPUMEHSThH PE3YJIbTAaThl HCCIICIOBAHUA K TTOCTPOCHUIO TPa(hHKOB.

Hcnonbs3oBaTh TPOU3BOAHYIO ISl HAXOKACHUSA HAWIYUIIErO0 PELICHHUS B
MPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO-Y)KOHOMUYECKUX, 3aa4ax.

OnepupoBaTh TNOHATUAMHU: NEpBOOOpa3HAad W HMHTErpaj;, MOHUMATh
reOMETPUICCKUN U (PU3MUECKHUI CMBICIT HHTETPaJia.



Haxomute mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKITHI, BBIUUCIISTH WHTETPAIT
no ¢opmynie HetoTona—JleiiGaua.

Pematp mpukimagHple 3a1a4, B TOM YHCJIC COIHAIBEHO-PKOHOMHUYECKOTO M
(U3NIECKOTO XapaKTepa, CPEACTBAMH MATEMATHYECKOTO aHATH3a.












IHOYPOYHOE IVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos D/IeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarubie | - Tlpaxirieckite fllsyqeﬂnﬂ :)16[()1;20B3Te.]1bﬂble
padoTbI padoThI pecypent
! MHOKeCTBO, ONepalui HaJl MHOKECTBAMU. ! 409
Juarpammsbl Diinepa—BenHa '
Paunonanphbie yncna. OOBIKHOBEHHBIE U
2 NECATUYHBIE NPOOH, TPOLIEHTHI, 1 6.09
OeckOHEeUHbIE IEPUOUECKUE Tpodu
Apudmernueckue oneparuu ¢
3 PAIMOHAIBHBIMU YHCJIAMH, 1 11.09
npeoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUN
[Ipumenenue npobeii 1 MPOLEHTOB IS
4 peLIeHNs IPUKJIAMHBIX 33144 U3 Pa3IUYHbIX 1 13.09
oTpaciiedl 3HaHUHN U pPeabHOMN JKU3HU
[Ipumenenue npobeii 1 MPOLEHTOB IS
5 PeLIeHNs IPUKJIAMHBIX 33129 U3 Pa3IHYHbIX 1 18.09
oTpaciiedl 3HaHUHN U pPeabHOMN JKU3HU
6 JericTBuTtenbHble yncia. PalimoHanbHble U | 20.09
UpPPalMOHAIBHBIE YHCIIA
7 Apvn(bMeTqucme orepaLuu C ! 2509
IEeHCTBUTENbHBIMU YUCITAMHU
[TpubnmkéHHbIe BBEIYUCICHNUS, TIPABUIIA
8 OKDYTJIEHHUS, TIPUKMIKA U OLEHKA 1 27.09

pe3yJibTaTa BBIYMCIIEHUI




TO)KI[GCTBa U TOXKIACCTBCHHLIC

9 2.10
npeobpa3zoBaHus

10 VpaBHEHUE, KOPEHD yPABHEHHUS] 4.10

11 HepaBeHCTBO, peleHre HePaBEHCTBA 9.10

12 MeTon UHTEPBAJIOB 11.10

13 Perrenue nenpix u 1poOHO-palIMOHATBHBIX 16.10
YPaBHEHUI U HEPABEHCTB '
KonTponbHas pabota no teme "MHOXeCTBa

14 PALMOHAJBHBIX M JEHCTBUTENBHBIX YUCE]. 18.10
PaunoHanbHble ypaBHEHHUS] U HEPaBEHCTB"

15 OyHKIMS, CIIOCOOBI 3aaHuUs (PYHKITHH. 2310
B3aumMHo oOpaTHbIe (pyHKLIUH '
I'paduk pynkumun. Obnacte onpeneneHus u

16 MHO’KeCTBO 3HaYeHni GyHKkumu. Hymu 25.10
¢dyHkiun. [IpoMexky Tk 3HAKOMOCTOSTHCTBA

17 UétHble 1 HEYETHBIC QYHKIINU 8.11
CrerneHb ¢ LeJbIM [TOKA3aTeNIEM.

18 CranpapTHas hopma 3armicu 13.11
NEUCTBUTEIBLHOTO YUCIA
Hcnonp3oBanue noaxonsiiei GopMal

19 3aMUCH JeUCTBUTENbHBIX YUCEI IS 1511
peLIeHus MPAKTUYEeCKUX 3a/1a4 U '
NPECTABICHUS JAHHBIX
CreneHHasi pyHKIHSI C HATYPAJIbHBIM U

20 1enbIM nokasaresem. E€ coiicTa u 20.11
rpadpux

21 ApudmMeTndeckuil KOpeHb HATyPaTbHOM 22.11




CTCIICHU

Apudmerndecknii KOpeHb HATYPaIbHON

22 27.11
CTeneHu
CaoticTBa apu(pMETHUECKOTO KOPHS

23 : P 29.12
HATypPaJIbHON CTENEHU
CaoticTBa apu(pMETHUECKOTO KOPHS

24 ) P 4.12
HATypPaJIbHON CTENEHU

25 CaoticTBa apu(pMETHUECKOTO KOPHS 6.12
HATypajbHOW CTENEHU '
JeiicTBus ¢ apuPpMEeTHIECKUMHU KOPHSIMH

26 : P 11.12
N—OU CTENEeHH
JeiicTBus ¢ apuPpMEeTHIECKUMHU KOPHSIMH

27 . 13.12
N—OU CTENEeHH
JeiicTBus ¢ apuPpMEeTHIECKUMHU KOPHSIMH

28 . 18.12
N—OU CTENEeHH
JeiicTBus ¢ apuPpMEeTHIECKUMHU KOPHSIMH

29 : P 20.12
N—OU CTENEeHH
JeiicTBus ¢ apuPpMEeTHIECKUMHU KOPHSIMH

30 . 25.12
N—OU CTENEeHH
Pemenune nppanoHanbHBIX YPaBHEHUN U

31 27.12
HEPaBEHCTB
Pemenne nppalimoHanbHbIX YPABHEHUN U

32 P 29.12
HEPaBEHCTB
Pemenune nppanoHanbHBIX YPaBHEHUN U

33 10.01
HEPaBEHCTB
Pemenune nppanoHanbHBIX YPaBHEHUN U

34 15.01

HEPABEHCTB




Pemenune nppanoHanbHBIX YPaBHEHUN U

35 17.01
HEpPaBEHCTB
36 CaoiicTBa 1 rpaduK KOPHS N-Oi CTENEHN 22.01
37 CaoiicTBa 1 rpaduK KOPHS N-Oi CTENEHN 24 .01
KoHntponbHas padorta o teme
"Apudmernueckuii KOpeHb N—OH CTENeHU.
38 i P 29.01
HppauuoHanbHble yPaBHEHHUS 1
HepaBeHcTBa"
CuHyC, KOCHHYC W TaHT€HC YUCJIOBOTO
39 Y Y 31.01
apryMeHTa
CuHyC, KOCHHYC W TaHT€HC YUCJIOBOTO
40 Y Y 5.02
apryMeHTa
ApPKCHHYC, apKKOCHHYC 1 aPKTaHI€HC
41 PIECHHYE, ap yeuap 7.02
YUCIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC 1 aPKTaHI€HC
42 PRETEYE, AP yenap 12.02
YUCIOBOTO apryMeHTa
TpuroHOMeTpUYECcKas OKPY KHOCTb,
43 OTPENIENIEHUE TPUTOHOMETPUIECKUX 14.02
(yHKIMI YHCIOBOTO apryMEHTa
TpuroHOMeTpUYECcKas OKPY KHOCTb,
44 OTPENIENIEHUE TPUTOHOMETPUIECKUX 19.02
(yHKIMI YHCIOBOTO apryMEHTa
45 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYJIBI 21.02
46 OCHOBHbIE TPUTOHOMETPUIECKUE (POPMYJIbI 26.02
47 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYJIBI 28.02
43 OCHOBHbIE TPUTOHOMETPUIECKUE (POPMYJIbI 4.03




[IpeoOpa3oBaHue TPUTOHOMETPUIECKIX

49 . 6.03
BBIPAKEHMIA
[IpeobpazoBarne TPUTOHOMETPUIECKHX
50 peobpAIORArIe TP P 11.03
BBIPAKEHMIA
[IpeoOpa3oBaHue TPUTOHOMETPUIECKIX
51 . 13.03
BBIPAKEHMIA
[IpeobpazoBarne TPUTOHOMETPUIECKHX
52 PEODPASOBATINE TP P 18.03
BBIPAKEHMIA
[IpeobpazoBarne TPUTOHOMETPUIECKHX
53 peobpAIORArIe TP P 20.03
BBIPAKEHMIA
54 PenieHne TPUTOHOMETPUYECKUX yPABHEHMI 1.04
55 PenieHne TPUTOHOMETPUYECKUX yPABHEHMI 3.04
56 PenieHne TPUTOHOMETPUYECKUX yPABHEHMI 8.04
57 PenieHne TPUTOHOMETPUYECKUX yPABHEHMI 10.04
58 PeieHne TPUTOHOMETPUYECKHMX YPABHEHHI 15.04
59 PenieHne TPUTOHOMETPUYECKUX yPABHEHMI 17.04
KonTponbHas pabota o teme "@opmMy bl
60 TPUrOHOMETPUU. TPUrOHOMETPUYECKHIE 22.04
ypaBHeHUs"
IMocnenoBaTeabHOCTH, COCOOBI 3anaHust
61 NOCIENOBATENLHOCTEH. MOHOTOHHbIE 24.04
TMOCNIEN0BATENLHOCTH
Apudmernyeckas U reOMeTpHUECKas
nporpeccun. Mcnonb3oBanue nporpeccuu
62 porp porp 27.04

AJI PCIICHUA PEATBbHBIX 3a4a4
NPUKIIAHOTO XapakTepa




BbeckoHeuHo yObIBaroImas reoMeTpuyecKast

63 nporpeccusi. CymMma GeCKOHEUHO 1 6.05
yObIBaroIel TeOMETPHUYECKON POTrPecCuu

64 ®opMyia CIOKHBIX POLEHTOB 1 8.05

65 ®opMyia CIOKHBIX POLEHTOB 1 13.05
O0001enue, cuCTEMAaTU3ALIMSI 3HAHUI 32

66 KypC anreGpbl U Haval MaTEMaTHIECKOTO 1 15.05
ananmsa 10 xmacca

67 HToroBasi KOHTPOJbHAs paboTa 1 20.05
O0001enue, cuCTEMAaTU3ALIMSI 3HAHUI 32

68 KypC anreGpbl U Haval MaTEMaTHIECKOTO 1 22.05
ananmsa 10 xmacca

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME










YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

Anre6pa u Hayana MaTeMatnueckoro ananmsa, 10-11 kmaccesl/ Amamos 1A
Konsarun FO.M., Tkauesa M.B. u apyrue, AkiimonepHoe o0IIeCTBO

«MznarenscTBo «IIpocBeieHue»

METOANYECKHNE MATEPHUAJIBI JIJISA YUUTEJIA

yqe6HI/IK, JUIAKTHICCKUC MAaTCPHAJIbL

HUDPPOBBIE ObPA30OBATEJIBHBIE PECYPCbI 1 PECYPCbBI CETU
UHTEPHET

Ksant (http://www kvant.info)

Maremartrka B IOMOIIh IIKOJILHUKY W CTYACHTY (TECTHI IO MaTeMaTHuke online)
(http://www.mathtest.ru)

Odwummansueiii nagopmanmonnsrit moptan EI'D (http://www.ege.edu.ru/)
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