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MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOro rOCyIapCTBEHHOIO 00pa30BaTEIBHOIO CTAHIAPTa CPEIHETO
oOmero o0pa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY [IJISi CAMOPA3BUTHUSA M HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIIMXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroill CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JIJII OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4allluecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyJIHUpyeT CBOU JOCTHKEHUSI B MaTEMaTUUYECKOH opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUueCKOro aHajin3a 3aKJIaJbIBACT OCHOBY IS
YCIICITHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU M JIOTUUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPIKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xone u3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJe ydJalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIeNield pealbHbIX CHUTYallMid W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanu3yeTcss Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesTeIbHOCTH,



TpeOyroriei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIYyYECHHBIA PE3yJIbTaT.

B ocnoBe wmetoauku oOydeHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIFOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYMCICHUS,
«Dynkmun u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainu3a», «MHoXkecTBa H JOoruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aroTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, €CTECTBEHHO IOMOJHSSA APYr ApPyra W MOCTENEHHO
HAChIAsCb HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
VMHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIEI0BaTENbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIO MOJEIb pPeaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUUECKOTr0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHME YIENAETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCIIA, YMEHHUE
pPalOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTaT. OOyuaromuecss NOJYy4YarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAU3YETCA HA TNPOTSHKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, MOCKOJbKY B KaXJOM pas3feie MporpaMMel
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
pa3IMYHBIMM METOJAMU PELICHUS UENbIX, PAalMOHAJIBHBIX, WPPALHOHAIBHBIX,
NOKAa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH NPUKIAAHBIX 3a/lad U 3a7ad Ha
HaxXO0XJIE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHEe YMEHUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUS IENbIX, PalMOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuansa IPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccykaeHuid, paboOTl C  CHMBOJBHBIMH  (opMamMH, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npeniaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI JJisl PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
HeperIeTaeTcs ¢ JpYyrUMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a7a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHUs 3ahad U3 JPYruxX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIWH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCHUMOCTU MEXAY BEJIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JmHuAA «Hauvana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPHUKJIAJHbIX 3ajad,
JIOCTYITHBIX O0YYaroIUMCSs, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TE€l, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0OCTPAKTHOTO, (POPMaATbHO-IOIMYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHMKE W HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOLIUXCS pe3yibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTHUKH Kak
HAyKH, U UX aBTOpaXx.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJBHOM MaTeMAaTUKU W MpeaJiararor



Hanbosiee yHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKK [TOCTPOCHUSI MOJIEJIEN PEAJIbHBIX CUTYAIlUil, HCCIIET0BAaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTta anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajjaHus BIUIETEHBI B KaXIbId
U3 Pa3JeNIoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUISL peIeHUs] PUKIAAHbIX 3a1a4. [Ipu peneHnn peaqbHbIX MPAaKTHYECKUX 3aaad
ydaliecs: pa3BUBAalOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000IATh W KOHKPETHU3UPOBAThH
npobnemy. [lesareabHOCT, MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca ainreOpbl MU Hadall MaTEMaTUYECKOIO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COIAEPKXAHHUE YYEBHOTI' O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MepuoAuYecKkue  JapoOu. ApupmeTudyeckue  omnepauuu ¢
paIrMoHAIbHBIMU YK CJIaMU, TTPEo0pa30BaHUs YUCIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHWUU U PEajbHOU KU3HU.

JlencTBuTenpbHbIE 4YHMCIIA. PalMoOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckre omnepauuu C JIEUCTBUTENbHBIMUA wuciaamu. [IpubnuxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIIEHUN.

Cremenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3ammcu
JNEeUCTBUTEILHOTO 4yucia. Mcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu



JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHUYECKUX 3a7ad W IPEACTaBICHUSA
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHON  cremeHu.  JleiictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTEIIECHHU.

CuHyC, KOCHHYC W TaHI'€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHBIEC IPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUU. OCHOBHBIE
TPUTOHOMETPUUYECKUE (DOPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHE HEPaBEHCTBA.
Meton nHTEpBAIIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pelennie uppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHnEe ypaBHEHHM M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amgaHus Gyskuuu. ['paduk QyHkuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OOnactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHast (pyHKLHMS C HATypaJlbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpauK KOPHS 1-OW CTEIEHHU.

TpuroHoMmeTprueckass OKPY>KHOCTb, OIIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJ0BATEIIbHOCTEH.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.

Apudmernueckas U1 reoMeTpuUecKas rporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON
nporpeccur. dopMyna CIIOXKHBIX NPOLEHTOB. lMcronbs3oBaHnue mporpeccuu s
pELIEHNs peajbHbIX 3a/1a4 NPUKJIAJHOIO Xapakrepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, omnepanuu HajJ MHOXXecTBamu. Juarpammsl Jilsiepa—BeHHa.
[IppuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O ammnapara JUisi ONMCAaHUs PEAbHBIX
IPOLIECCOB U SIBJICHU, TP PEIICHUH 3a]a4 U3 IPYTHX y4YEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBHE, JOKA3aTEIbCTBO.

11 KIIACC



Yucia ¥ BIYMCICHUS

HatypanbeHble u neinsle yncina. IIpu3sHaku 1eIMMOCTH LEIIBIX YUCEIL.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHMU.

Jlorapudm yucna. JlecaTuyHbie U HaTypaJbHBIC JOTapU(MBI.

YpaBHeHMS U HEPaABEHCTBA

[TpeoOpa3oBanHue BbIpaXEHUM, COEPIKALUX JOrapru(PMBbI.

[TpeoOpa3oBaHne BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHAJIbHBIM
IIOKa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC yPABHEHHS U HEPABEHCTBA.

Jlorapumuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX yYpaBHEHUW. PellleHne NMpUKIaIHbIX 33a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHON
KU3HU.

@OyHkuuu U rpapuku

Oyuknus.  I[lepuonunueckne  ¢QyHkuuud. [IpomMeXyTKM  MOHOTOHHOCTH
¢yskmun. MakcumMyMbl U1 MUHUMYMbI (QyHKiuu. HauGosnblnee u HauMeHblee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zatenbHas u Jjorapupmuueckas GyHKUHUU, UX CBOMCTBA U rpauKH.

Hcnonb3zoBanue rpa@ukoB QyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIENOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GpyHKIMH. MeTO MHTEPBAJIOB JUIsl pEIICHHS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpuyecknmii u  (QU3NYSCKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUH.  DopMysbl  HAXOXKICHHS
MPOU3BOJHON CyMMBI, POU3BEICHUS U YaCTHOTO (PYyHKLIUHA.

[Ipumenenre Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxkienue HanbobIIero 1 HAaMMEHbILIETO 3HaUYeHUsI PYHKIIMHU Ha
OTpE3KE.



[IpumeHeHne NpOU3BOJHON ISl HAXOXKIEHUS HAWIy4IIero pEHIeHUs B
NPUKIAAHBIX 3aJadax, Ui OIpEAeNIeHUs CKOpPOCTH IIpoliecca, 3aJlaHHOIO
dbopmyoit wiu rpaduKoMm.

[TepBoo6pa3zHas. Tabnuiia nepBooOpa3HbBIX.

WNHterpan, ero reoMeTrpuyeckuii W (Qusanueckuid cMmbici. Brruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuma.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TmpenMera «MareMaruka» JOJKHO O00eCIeuynBaTh
JTOCTIDKCHHUE Ha YPOBHE CPETHET0 00IIEeTro 00pa30BaHUs CISAYIOMINX JUIYHOCTHBIX,
METaINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI TMPOTrpaMMbl y4eOHOTro TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIMUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAXKCHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
cOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHMBOTO Oy TyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJICHU;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM PA3JIMYHBIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpyzoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrt W peamu30BBHIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUM BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYphl, MOHMUMAHWUEM BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JIacTU OKpYXalollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl.

[{eHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, TOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KYJIbTYpOll KakK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) M HUCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHUBUyaJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeltcmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie = no3naeamenwvuvle  Oeticmsusi,  obecnedusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo0o8  NO3HAHUSA  OKpyJcaowe2o  mMupa,  NpUMeHeHue  JI02U4ecKUXx,
UCCIe008ameNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).



ba3oBbie nornueckne JIeCTBUSA:

BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAY MOHITUSIMH, (POPMYIUPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABJIMBAaThb CYLICCTBEHHBIM  ITPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHMS M CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOpPMYyIUpOBaTh U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTHM,  B3aWMOCBSI3M U
npoTuBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npemjiaraTb ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHH 110 aHAJIOTUU;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL;

BBIOMpATh Croco0 penieHus ydyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMU ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BONPOCHI, (UKCUPYIOIIKE MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBbEKTa, SBJIEHHS, MPOLECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOATENHEHO (POPMYJIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCIICHUSA 3ada4M;



2)

BbIOMpaTh  MHGOpPMAIMIO W3  HCTOYHHKOB  Pa3jMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,
CTPYKTYpHUpPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEJIBHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

Yuusepcanohvie KOMMYyHUKamugHuwle Oelicméus,  00ecneyusarom

CchopMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO0ienue:

BOCIIpUHUMATh H  (OPMYJIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMH U LIEJISIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSCHEHHUS 10
X0y pelIeHUs 331a4l, KOMMEHTUPOBATH ITOJIYYEHHBIN pe3yJsbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAaEMON TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHBIE Ha TTIOMCK
pELICHMs; COIMOCTaBISATh CBOU CYXIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3id4yMe U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAul U 0OCOOEHHOCTEN ay JUTOPHH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, 10TrOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Yuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKO8 TUYHOCTU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4E€TOM HMEIOLIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(QOpMaLIUU.



CaMOKOHTPOJIb:

e BJIAJCTh HAaBbIKAMH IIO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUS
COBEpPIIIAEMbIX ACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINpPOBEPKH, CAMOKOHTpOJIS TIpolecca U
pe3ynbpTaTa peuieHus MaTeMaTH4eCcKoi 3a1auu;

e TPENBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh MPH PEUICHUH
3aJaud, BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENILCTB, JAaHHBIX, HAWJECHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIGHMBAThb COOTBETCTBHE pe3ysibTaTa ILEIH M YCJIOBUSAM, OOBSICHATH
NPUYHUHBI JOCTH)KEHUS WM HEJAOCTIKEHHS PE3yJIbTaTOB ACSTEIbHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIero 0Opa3oBaHUsS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

Bomonusate  apudmernyeckue — omepauud € pPalUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JienaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHU.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypajJbHOW CTENEHU;
UCITOJIB30BaTh MOAXOASAUIYI0 (DOPMY 3aIllUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPHUECKHE
GyHKLIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPOXEHU W  pelarb OCHOBHBIE THIBl  LENBbIX, palHOHAIBHBIX U
UPpaAIMOHATIbHBIX YPAaBHEHHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIsl PEIICHUs MaTeMAaTUYECKUX 3ajad
¥ 3aJ1a4 U3 pa3IMuHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIB30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKUIUHU, 00JIaCTh
OTpEe/leNeHNs] M MHOXECTBO 3HayeHW (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (QYHKIHUH, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduky (yHKIMMA 1715 pelIeHUs] ypaBHEHU .

Crpouth M unTaTh rpadUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIUU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpadpuku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHN NpU peUIeHUH 3a7ad U3 JPYruX y4eOHBbIX MPEIMETOB M PEajbHOU
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXY BEIUUYNHAMH.

Havana maTeMaTH4eCcKOro aHaJIm3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTrPECCUMU.

OnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlas TeOMEeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpAllMX HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHMs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad U3 APYTUX Y4YeOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMU:  ONpeAENieHWe,  TeopemMa,  CIENCTBHE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yucaa v BLIYUCJICHUSA



OnepupoBarh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM uucia, IECATUYHbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsiT CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMUI;
ONEPHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YpPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BemonusaTe mpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX Jorapu(msl;
ONEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe perieHus NpoCcTennX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMH: CUCTEMA JIMHEMHBIX YPABHEHHU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonuts penieHuss NpoCTEUIINX CUCTEM M COBOKYIHOCTEH PAllMOHAIBHBIX
YPaBHEHUUN U HEPABEHCTB.

MogaenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIJIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareophl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMU, TOYKHA OKCTpeMyMmMa (QYHKIMH, HauboJbIIee U
HauMeEHblllee 3HayeHuss (QYyHKUMM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOU rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IUIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM TMJIOCKOCTHU IpadUKu JTUHEHHBIX YpaBHEHUUN
Y WCIIOJIb30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadpuku (QyHKUMHA JUIS HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCIUIUINH.

Hauaja MaTeMaTH4eCcKOro aHajaimn3a

OnepupoBaTh NOHATUSIMH: HEMpEPbIBHAS (QYHKILMS; TPOU3BOAHAS (DYHKIINH;
WCITOJIb30BATh TEOMETPUUYCCKUMA M (PU3HUECKHUI CMBICI POU3BOIHON ISl pEIICHUS
3amad.

HaxoauTb npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIINM, BHIYUCIIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.



Hcnonp30BaTh MPOM3BOIHYIO AJISL UCCIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHS HAWIYUIIErO PELICHHS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (YHKIUH; BBIYHACIATH WHTETpall
o ¢popmyiie Herorona—JleliOuuna.

Pemate npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-D)KOHOMHYECKOTO U
(u3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHoxecTBa paluOHAIIBHBIX U bu6nmorexa LIOK
1 JEUCTBUTENBHBIX UHcell. PanmoHaabHEIE 14 1 2 https://m.edsoo.ru/00ada52c¢
ypaBHEHUS U HEPABEHCTBA
) Oyukiyu U rpaduku. CTeneHs ¢ HeabIM 6 0 1 bu6nmorexa LIOK
MoKa3aTejieM https://m.edsoo.ru/00ada52c
3 Apudmerndecknii KOpeHb N—0i CTETICHN. 13 ) ) Bbu6moreka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/00ada52c
DopMmyJibl bubnmnoreka HOK
4 TpUrOHOMETpUU. TpUroHOMeTpHUYECKHE 22 2 2 https://m.edsoo.ru/00ada52c
ypaBHEHUS
bu6nmorexa LIOK
5 IT 5 0 1
OCJIeTIOBATEILHOCTH U MPOTPECCUU hitps://m.edsoo.ru/00adas2e
6 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 3 | 0 bu6nunorexa LIOK
3HaHUU https://m.edsoo.ru/00ada52¢c
OBIIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68 6 8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrtpoabusie IIpakTnuyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ pallMOHAIBHBIM TTOKA3aTEIEM. bu6nmoreka [IOK
1 [TokazarenpHas Qynkuus. [lokazarenpHbie 12 1 1 https://m.edsoo.ru/00adas52c¢
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS. bubnnorexa [JOK
2 Jlorapumuueckre ypaBHEHHs U 12 1 2 https://m.edsoo.ru/00adaS2c
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX Bbu6moteka [JOK
3 rpaduku. Tpuronomerpuyeckue 9 1 1 https://m.edsoo.ru/00ada52c
HEpPaBEHCTBA
. bu6mmoteka IIOK
4 I1 NI 24 1
pousBoHas. [IpumeHneHnre mpou3BOIHOM 3 hitps:/m.cdsoo.rw/00adas2e
bubmunoreka IIOK
> HMurerpar u ero npuveHeHus ? 0 ! https://m.edsoo.ru/00ada52¢c
bubmnoreka IIOK
6 i 12 1 2
CHCTeMEI ypaBHeHHH https://m.edsoo.ru/00ada52c
bu6nunoreka LIOK
H 1
! ATYPAILHPHIC H HEIBIE THCIA 6 0 https://m.edsoo.ru/00ada52c
2 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 13 ) 0 bubnunorexa LIOK
3HaHUM https://m.edsoo.ru/00ada52c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 11
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIHM3a, TEOMETPHS.
AnreOpa u Hadajma MaTeMaTHYeCKOTo aHanu3a (B 2 Jactsx), 10 kmacc/
Mopakosuu A.T"., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,
AxnmonepHoe odmectBo «M3aarenscTBo «IIpocBerienre»

METOINYECKHUE MATEPHUAJIBI JJIS YYUTEJIA

e A.I'. MopakoBuy AnreOpa u Hayana ananuza.10-11 knacc. YueOHuk. —

M.: Muemo3suna, 2020;
e . A.T. Mopakosuy, T.H. Mumryctuna, E.E. Tynpuunckas Anredpa u
Hayana aHanu3a.10-11 xknacc. 3agaunuk. — M.: Muaemosuna, 2020;
e JLA. AnekcanapoBa Anre0Opa u Hadasna aHaim3a. CaMOCTOSITEIIbHbBIE

pabotsl 10 kmacc. — M.: MueMo3suHa, 2018;

e . ['muu36bypr B.M. Anrebpa u nHavyana ananu3za. 10 kinacc. KoHTponasHbIe

paboThl, 6a30BBIM  ypoBeHb. — M.: MHemo3uHa, 2018.
o A.I'. MopakoBuu Anrebpa u Hayana aHanuza.10-11.MeTtoanueckoe

nocobue ajs yuutens. — M.: Maemosuna, 2017,

2018-2020 rr.

COopHuku a1 MoATroTOoBKU U TipoBenenust EI'D o penakumeit Amenko

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. http://pedsovet.su/load/135 - neacoBeT, MmaTeMaTHKa

2. http://www.uchportal.ru/load/28 - yuurenbckuii moprai. Marematuka
3. http://www.uroki.net/docmat.htm - ypoku 1151 yauTesnss MaTeMaTHKH,
anreopsbl, TEOMETPUU

4. http://festival.lseptember.ru - 1 Uy Ha ypoK MaTeMaTHKA (METOIUUECKHEC
pa3pabOTKH)

5. http://school-collection.edu.ru/ - Enunas kosmekiust 00pa3zoBaTeIbHBIX
pPECYpCOB.

6. http://fcior.edu.ru/ - ®enepanbHblii IEHTP UHPOPMALTUOHHO —
00pa3oBaTeNbHBIX PECYPCOB.

7. OTKpBITHINA OaHK 3aAaHuil 1O MaTeMaTuke www.fipi.ru
8denepanbHbIi HEHTP TECTUPOBAHKUS WWW.rustest.ru

9 Pemry EI'D https://ege.sdamgia.ru/
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