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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4yeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KYpCOB
MH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Yalllecss OBJIaJEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajin3a B CTaplied IIKOJEe YdJalluecs
MOJIy4atOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HMHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJIE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyroLen CaMOCTOSITEIIBHOCTH, AKKYpPaTHOCTH, MPOJOIKUTEIIBHON
KOHICHTPAIIM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3yJIbTarT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUN: «YHHCIa W BBIUUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4yaloTCsl Ha MPOTSDKEHWM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHASA APYT APYra U IMOCTEIEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammapaToM, y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEATbHOM CUTYalluH, IPUMEHSTh 3HAHUS, TTIOJyYCHHBIC B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKAs JIMHUA «YHHCna U BBIYUCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aMuCH JIEUCTBUTEIHHOTO YHCIIA, YMEHHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILICHUBATH
pesyapTar. OOyuaroniyecsl MOJy4YarOT HaBBIKM NPUOTUKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
HCIOJIb30BaHUs MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSKEHUU BCETO
oOydeHHss B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXXJEHUE HaWOOJNBIINX W HAUMEHBITUX 3HaueHWd QyHKuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHue yMEHUI
BBITIOJIHATHh Pacy€Tsl 1Mo ¢GopMmysnaM, MpeoOpa3oBaHUsS IENBIX, PAMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKalIX CTerneHu U JorapudMmel. braromaps u3ydeHuio airedGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. AuireOpa npeiaraet 3hpeKTUBHbIE
WHCTPYMEHTBl ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUS «DYHKIMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ IpYyruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70a€T
IIOCJIEIOBATEIBHOCTD NU3YUEHUS MaTepraia. M3ydyeHne CTeneHHoM, OKa3aTeJIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(HKOB,
UCITIOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JpYrux y4yeOHbIX MPEeIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIENOBATh IIOJyYCHHbIE (YHKUWU, CTPOUTh HUX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIYy BEJIMYMHAMU B PAa3IUYHON popMme:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOW. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpapuKu PyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEaJbHbIX CUTyalluil, HaXOXICHUS
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COUMUATBbHO-IKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMHPOBAHKIO YMEHHI PAcIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopnepxarenpHO-MeToIMY€eCKas JINHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOpPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3felibl MAaTEMaTUKU U €€
NPUJIOKEHUHM, OHU CBA3BIBAIOT pa3Hble MATEMATUYECKUE AUCLMILIMHBI B €IUHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJICIMPOBAHUS, KOTOPhIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a u
MHTEPHPETALUU OJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
pelIeHNs] TPUKIAOHBIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1utaHe Ha U3yd4eHue Kypca aareOpbl 1 HauaJl MATEMaTUUYE€CKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HECNIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
UHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHNN U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a0a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHomeTpuueckass OKPYKHOCTb, OINpPEIECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoro anajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWe MPOTPEcCUu s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. [leciTuuHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokaszaTenbHbIE YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosbiiee M HavMeHbIIIEe 3HAYEHUE
GyHKIHMM Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBocHue y‘{€6HOFO npecamMcTa «Maremartukan» JOJIDKHO oOecrneynBaTh JOCTHKCHHUC Ha YPOBHC CPCIHCTO O6HIGI‘O
O6p8,30BaHI/I}I CIcAyromux JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIMCTHBIX O6p3.30BaTeJ'II>HBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOTO TipeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

I'pasxx1aHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIIMU OOYYaroIIerocs Kak aKTUBHOIO M OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO
oOImecTBa, MPEACTaBICHUEM O MAaTEMaTHYeCKHUX OCHOBaX (PYHKIIMOHHMPOBAHHUS PA3IUYHBIX CTPYKTYpP, SBICHHH, MHpPOLEIYp
IpakIaHCKOTO 00IIIecTBa (BBIOOPHI, OIIPOCHI U TIpP.), YMEHHEM B3aUMOJIEHCTBOBATh C COITMAILHBIMUA HHCTUTYTaMH B COOTBETCTBUH
¢ uX QYHKIUSMUA U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKOW HICHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKON
MaTE€MaTHUKH, [IEHHOCTHBIM OTHOIICHUEM K JIOCTUKEHUAM POCCHUMCKHUX MAaTEMaTHUKOB M POCCHMCKON MAaTEMaTHUYECKOM IIKOJIbI, K
WCIIOJB30BAHUIO ATUX JJOCTUKEHUM B IPYTHX HAyKaX, TEXHOJOTHIX, chpepax SIKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX ILIEHHOCTEH POCCHUUCKOTO Hapona; cPOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSI, ITUUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKECHUNA HAYKU U JACATEIBHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy IYIIIETO.

DCTEeTUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIIOUasl ACTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PElICHUH,
pacCyXJI€HUW; BOCIIPUUMYUBOCTBHIO K MATEMATHYECKUM ACTIEKTAaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®du3n4ecKoe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MAaTEMAaTHUECKHE 3HAHKS B MHTEpPEcax 3JI0pOBOI0 U O€30I11acCHOr0 00pas3a K13HH,
OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHUE, COATTAHCUPOBAHHBINA PEXKUM 3aHATHI U OTIbIXA, PETYJISIpHAs
(bu3uYecKas akTUBHOCTD); (PH3NYECKOTO COBEPIICHCTBOBAHMS, MIPU 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHON JAEATETHHOCTHIO.

TpynoBoe BoCIMTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IICHHOCTH TPYJOIIO0US; MHTEPECOM K pa3IMYHbIM cdepaM mpodeccuoHaTbHON
NEATEIIbHOCTH, CBS3aHHBIM C MaTEMaTHUKOMN M €€ MPUJIOKEHUAMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIei npodeccuun
U peaM30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTUYE€CKOMY OOpa3OBaHUIO U
CaMOOOpa30BaHUI0 HAa MPOTHKEHUM BCEU KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIICHUU NPAKTHUUYECKUX 3a7a4
MaTE€MaTHU4YECKON HAIIPaBJICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HSKOJIOTHYECKOU KYJIbTYpPbl, MOHMMAHUEM BIIMSHUSA COLMATbHO-?PKOHOMHUUYECKUX IMPOIECCOB Ha
COCTOSIHUE MPUPOJHON U COLUAIBHOM CpeJibl, 0OCO3HAHUEM IJI00aIbHOTO XapaKkTepa HKOJOTHUYECKUX MPoOJeM; OpUEHTAIMEl Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JIJIs1 PEIIeHUs 3aa4 B 00JIaCTH OKPYXKAIOIIECH Cpe/ibl, IJIaHUPOBAHUSI IOCTYIKOB U OIEHKH
X BO3MOXHBIX MOCJEICTBUAMN 11 OKPYKAKOIIEH CPEIbI.

[leHHOCTH HAYyYHOI'O TTO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOMU
MPaKTUKH, TOHUMaHUEM MaTEMaTUUECKON HayKH KaK c(pepbl UeIOBEUECKOM NeITeIbHOCTH, ATAMOB €€ Pa3BUTUS U 3HAUUMOCTH JIJIs
Pa3BUTHS LUBWIN3AIMH; OBJIAJICHUEM S3BIKOM MATEMAaTUKA W MATEMaTHUYECKOM KYJbTYpOM KaK CpPEICTBOM IO3HAHUS MHPA;
FOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIIbHOCTh MHANBUYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHMS MPOrpaMMbl yueOHOro npeamMera «MarteMaTuka» XapaKTepu3yrTCsl OBJIaJIEHUEM
YHUBEPCATbHBIMU HO3HAGAMETbHOIMU OCUCMBUAMU, VHUBEPCANbHOIMU KOMMYHUKAMUBHBIMU OCUCEUAMU, VHUBEPCAIbHbIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.



1) Vnusepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusaiom Gopmuposanue 0OA308blX KOSHUMUBHBIX NPOYECCO8
obyualowuxcs (oceoenue mMemooo8 NOZHAHUSL OKPYHCAIOWe20 MUpd; NPUMEHEHUE JI02UHYECKUX, UCCIe008AMENbCKUX Onepayul,

YMeHull pabomams ¢ uH@opmayueti).
ba3oBbie Jornueckue neCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbBIC NPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, NOHATHUN, OTHOIICHUA MEXAY
HOHATUAMY; (OPMYJIUPOBATh OINpPEACICHUS IOHATHI; YCTAaHABIMBATH CYUIECTBEHHBIM IPU3HAK KAacCU(UKALINY,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMpPOBaTh M NPeoOpa3oBbIBATh CYXKACHUS: YTBEPIAUTENIbHbIE M OTPUIATENIbHBIC, €IUHUYHBIC,
YacTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IMPOTUBOpEYUsl B (pakTax, JAHHBIX, HAOIIONEHUAX U
YTBEPKICHUSIX; IPeAJIaraTh KpUTEPUU J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U UHIYKTUBHBIX YMO3aKIIOUECHHI, YMO3aKIIOUEHUN
110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO J10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKJIEHUH (IIpsIMbIE U OT MPOTUBHOI0), BEICTPAaUBaTh
apryMeHTaluI0, IPUBOJUTH MPUMEPHI U KOHTPHPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBObI;

BBIOMpPATHh CMOCOO pernieHus yuyeOHOW 3adaud (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHMs, BBIOMpaTh Haubosee
MOAXOASIINNA C YIETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenoBarenbCKue ICHUCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIbLCKUI MHCTPYMEHT IMO3HAHUS; (OPMYIHPOBATH BOIMPOCH], (PUKCUPYIOIINE
IPOTHUBOpEYHE, MPOOJieMy, yCTaHABIMBATH HMCKOMOE M JIaHHOE, (POpMHUPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3ULIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00BEKTa, SIBICHHUS, TPOIIECCa, BBISBICHHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBICHUSIMU, IPOTIECCaAMU;
CaMOCTOSTENbHO (OPMYITHPOBATH 00OOIIEHUSI U BBIBOJBI M0 pe3yJbTaTaM MPOBEAECHHOTO HAOIOCHNUS, UCCIIEI0BAHMS,
OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJAOB U O00OIICHUI;



IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TaKXKE BBIJBUraTh MPEAINOJIIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

PaboTa ¢ uapopmanmeii:

BBISIBIISATH Je(UIUTH HH(POPMALIMU, JTAaHHBIX, HEOOXOIMMBIX JIJIsl OTBETAa HAa BOIIPOC U VISl PELICHUS 3aa4H;

BbIOMpPATh MH(POPMAIIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

CTPYKTYPUPOBATh HHPOPMALIUIO, IPEACTABIATE €€ B Pa3IMYHbIX (OpMax, HILTIOCTPUPOBATH IrpaduUECcKy;

OLICHUBATh HAAEKHOCTh MH(POPMALIUU IO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Vuusepcanvhvle KomMMyHUKamueHwvle Oelicmeus, 006ecneuusaom CcHOPMUPOSAHHOCHb — COYUALHBIX — HABIKOG
00YYaAOUUXCAL.
OO6mienue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJACHHUS B COOTBETCTBHH C YCIOBUAMHM U LEISIMU OOIIECHHUS; ICHO, TOUHO, TPAMOTHO
BBIPAXKAaTh CBOK) TOYKY 3pPEHHS B YCTHBIX M NUCBMEHHBIX TEKCTaxX, JAaBaTh IOACHEHUS IO XOAYy PEUICHUs 3a1ayH,
KOMMEHTUPOBATH ITOJYy4YECHHBIA PE3yJIbTaT;

B X0JIe 00CYKJIeHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYX AaeMOM TeMbI, MPOOJIeMbl, pelIaeMoi 3a7auu, BbICKAa3bIBaTh
WJIEW, HALECJICHHBIC HA TMOWCK PELICHUS; COIMOCTABIIATh CBOM CYKJIECHMUS C CYKICHUSMH JIPYTHX YYaCTHUKOB JHAJIOra,
0oOHapyKHUBaTh Pa3JIMYME U CXOJCTBO MO3UIMI; B KOPPEKTHOU popme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,
IPEICTAaBIISATh PE3YIbTAThl PEILICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA; CAMOCTOSITENIbHO BbIOUpaTh (hopMat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHWMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBHIYyAIbHOW paOOTHI MPH PEIICHWH y4YeOHBIX 3ajad,
NPUHUMATh 1IeJb COBMECTHOW JIEATEILHOCTH, TUTAHHUPOBATH OPTaHHW3aIlMI0 COBMECTHOW PabOThI, pacrpeicisiTh BUIIbI
paboT, JOTOBAapHUBATKLCS, 00CYKIATh MPOIIECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX hopMax paboThl (00CYXaeHHs, 0OMEH MHEHHUH, «MO3TOBBIE IMITYPMbI» U WHBIC); BBHIIOIHITH
CBOIO YacTh padOTHl M KOOPAWHHPOBATH CBOW JCHCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI; OIICHHBATh KA4eCTBO CBOETO
BKJIaJIa B OOIINI TTPOTYKT MO KPUTEPUIM, CPOPMYIMPOBAHHBIM YU4ACTHUKAMH B3aHMO/ICHCTBHS.



3) Vuueepcanvuvie pecynamuenvle Oeticmausi, obecneuusarom GOpMUpOSaAHUE CMbLCIOBbIX YCMAHOBOK U IHCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranuzanus:
COCTAaBJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelIeHUs C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI pEeUICHUMN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:
e BJAJCTh HABBIKAMU MO3HABATEILHOU pe(JIEKCUU KaK OCO3HAHUS COBEPIAEMBIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB,
UX Pe3yJIbTaTOB; BIAIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U Pe3yJIbTaTa PEIICHHs] MaTEMAaTUYECKON
3a/lauu;
e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUH 3a/1a4H, BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIIHOOK, BHISIBICHHBIX TPY/IHOCTEH;
e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBSICHATh MPUUYUHBI JIOCTHXKCHHUS WA HEJOCTHKEHUS
pPe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenune yueOHOro Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHaju3a» Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHUs
JOJIKHO 00ECIIeYrBaTh JOCTUKEHHUE CIEYIOIUX MPEIMETHBIX 00pa30BaTENIbHbIX PE3yIbTaTOB:

10 KITACC

Yucjaa v BLIYUCTIEHUS

OrneprpoBaTh MOHITHUSMHU: PAIIMOHAIBHOE U ICHCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U ICCATHYHAS APOOb, TPOIICHTHI.

BreimonHaTe apudMeTHuecKre onepaiyy ¢ palidoHaJIbHBIMA U JeHCTBUTEILHBIMU YUCIaAMU.

BrimonHsaTh MpUOIMKEHHBIE BBIYUCICHUS, WCIOJL3YS TMpaBWia OKPYTJEHUS, JelaTh NMPUKUIKY W OILEHKY pe3yjbTaTa
BBIYMUCIICHUH.



OnepupoBaTh MOHATUSIMU: CTENEHb C IIEJIBIM IOKa3aTeJeM; CTaHAApTHas (opMa 3aluCH JIEUCTBUTEIBHOIO YHCIIa, KOPEHb
HATYpaJIbHOM CTENEHH; UCTIOIB30BaTh MOAXOASIIYI0 (OpMY 3alHCH JEHCTBUTENBHBIX YUCEN JIJIS PEIICHHS MTPAKTUUYECKUX 3a7a4 U
MIPEICTABIICHUS ITaHHBIX.

OnepupoBaTh NOHATUSAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA; MCIOJIb30BaTh 3aMHUCh MPOU3BOJIBHOTO yIJia
yepe3 00paTHbIE TPUTOHOMETPUYECKUE PYHKIUHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJOE, PAlMOHAIBHOE, MPPALMOHAIBHOE YpaBHEHUE,
HEPaBEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoinonHATe peoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelliaTh TPUTOHOMETPUYECKUE YPABHEHMUSL.

BoinonHATe peoOpa3oBaHus LEIbIX, PAlMOHATIBHBIX U UPPAIMOHATIBHBIX BBIPAXKEHUN U pPEIlaTh OCHOBHBIE THUIIBI LEJbIX,
pPalMOHAIBHBIX U UPPAIIUOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS] U HEPABEHCTBA ISl PELICHUS] MAaTEMAaTHUYECKUX 3aJad W 337a4 U3 Pa3IM4YHbIX 00JacTell HayKH U
pEATIbHOM KU3HMU.

MonennpoBaTh pealibHble CUTYallud Ha SI3bIKE aJireOpbl, COCTABIISTh BBIPAXKEHUs, YPaBHEHUS, HEPABEHCTBA 10 YCIIOBUIO
3aJla4uM, UCCIIEIOBATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allrapaTa aareopsl.

DOyHKUMU ¥ TpaGUuKH

OnepupoBath NOHATUAMU: PYHKIUS, CHOCOOBI 3a1aHUs PYHKIMH, 001aCTh ONPEACIICHUS U MHOKECTBO 3HAUEHUI (PyHKIUH,
rpaduk QyHKIMH, B3aUMHO OOpaTHbIC (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMU, HYJIH (PYHKIINU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Ncnonb3oBathk rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

CtpouTh 1 unTaTh rpaduKu TMHEHHON PYHKIIMH, KBaIpaTUYHON (QYHKIIMH, CTEIEHHON (YHKIUHU C UEIbIM MTOKa3aTEeIEeM.

Hcnonb3oBath rpaduku GyHKIUN ISl UCCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEN MPU PEIICHUH 3a]a4 U3 IPYTrUX YU4EOHBIX
NPEeIMETOB U PealIbHOM JKU3HU; BBIPAXKATh (OPMYJIaMU 3aBUCHUMOCTH MEKAY BEIHMUNHAMHU.

Hauyana maTeMaTH4yecKkoro aHajaimu3a

OnepupoBath MOHATUAMHU: MOCIEA0BATEILHOCTD, apU(PMETHUYECKAs U TEOMETPUYECKAs MPOTPECCUMU.



OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAaIOIIass IEOMETpUYECKash Nporpeccus, CyMMa OECKOHEYHO YOBbIBAIOLIEH
r€OMETPUYECKON MTPOTPECCHH.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnons30BaTh CBOMCTBA MTOCIIEN0BATEIBHOCTEN U IIPOTPECCUI JJIs PELICHUS PEATIBHBIX 3a/1a4 IPUKIIAJHOIO XapaKrepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUSAMH: MHOYKECTBO, OIEpaLlMU HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar JUisl ONUCaHUs PEeaIbHbIX MPOLECCOB U SBJICHUM, TPU PEIICHUH 3a/1a4
U3 IPYyTUuX YYEOHBIX NPEIMETOB.

OnepupoBath MOHATUAMHU: OIIPEAEIICHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KUIACC

Yucia 1 BbIYMCICHUSA

OneprpoBarh NMOHATUSAMHU: HATYPAJbHOE, LEJIO€ YHCIIO; MUCIOIb30BaTh NPU3HAKMA JEIUMOCTH LEJIBIX YUCEN, PA3JI0KECHUE
YHUCJIa Ha IPOCTBIE MHOKUTENHN [Tl PELIEHUS 3aa4.

OnepupoBaTh MOHSATUEM: CTEIIEHD C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATHIMHU: JIOTApU(PM UUCIIA, AECITUYHBIE U HATYPAJIbHBIE JJOTapU(PMBbI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHU ISl MPEeoOpa30oBaHUs BBIPAKEHUI; ONEPUPOBATH MOHATUAMU: TIOKA3aTEIbHOE YPABHEHHUE U
HEPABEHCTBO; PENIaTh OCHOBHBIE TUITbI TOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHus BBIPAKEHUHM, COJAEpKAIIMX JOrapu@Mbl; OMEPUPOBATH MOHITUSAMU: JIOTapUPMUUECKOES
ypaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxomauTe pemenus npocTelmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHUE; UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN JJIs
pEeLIeHNs MPAKTUYECKUX 3a1a4.

Haxonute pemiennst npoCTENINX CUCTEM U COBOKYITHOCTEW PALIMOHAJIbHBIX YPABHEHU U HEPABEHCTB.



MonenupoBaTh peanbHble CUTyallu Ha SI3bIKE alreOphl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 33J1a4H, UCCIEA0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM aIrlapaTa ajreopsl.

DOYyHKIUHU U TPAPUKHU

OnepupoBaTh NOHATUAMU: IepuoAnYecKas GyHKIUS, IPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (PyHKIUH,
HauOoJblllee U HaUMEHbIIEe 3HauUeHUs (YHKIMM Ha MPOMEXKYTKE; HCIIOJIb30BATh UX JUISl UCCIENOBAaHUS (PYHKIIMH, 3aJJaHHOU
rpagukom.

OnepupoBath MOHATUAMU: TpapUKU MTOKA3aTENBHOMU, JOrapu(PMUIECKON U TPUTOHOMETPUUYECKHUX (DYHKIIHI; N300pakaTh UX
Ha KOOPAWHATHOM IJIOCKOCTHU U UCIIOJB30BaTh Ul PEIICHUS YPABHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOW IUIOCKOCTU TpaMKU JIMHEWHBIX YPaBHEHUM M HCIIOJIb30BATh UX JJIS PELICHHUS CHCTEMBI
JIMHENHBIX YPABHECHUM.

Hcnonb3oBath rpa@uku GyHKIMI 17151 UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIHILIVH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBath MOHATUAMU: HENPEPbIBHAS (DYHKIIUS; TPOU3BOAHAS (DYHKLIHUH; UCIIOIB30BATh T€OMETPUUECKHUI U (pU3ndyecKuid
CMBICJI IIPOU3BOJHOM I PELLICHUS 3a1ay.

HaxoauTs npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKIIMA, BEIYUCISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO (PYHKIIUH.

Hcnonb3o0BaTh NPOU3BOAHYIO Ui MCCIAEAOBaHUS (PYHKIMHM HAa MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHATH PE3YJIbTAThI
MCCJIEIOBAHMS K TIOCTPOEHUIO IPa(PUKOB.

Hcenonb30BaTh NMPOM3BOAHYIO JUISI HAXOXKICHUS HAWIIy4dllIero pELICHUS B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMMYECKHUX, 3aa4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HAst U UHTErpai; IOHUMATh T€OMETPUUECKUM U (PU3HUECKUI CMBICT UHTETpaa.

Haxonuth nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIIMI; BRIUKUCIATH HHTErpai no popmyne Herorona—Jleionuna.

Pewmate mnpukiagHeie 3aadyd, B TOM 4YHCJIE COLMAIbHO-’KOHOMHUYECKOTO W (DU3MYECKOTO XapakTepa, CpeicTBaMu
MaTeMaTUYECKOr0 aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

INEUCTBUTEIHHOE

KosnuecTBo yacos DJIeKTPOHH Cunucox Cnocod
MpakTuy ble HTOTOBRIX OLICHKH
Neo HaumeHnoBaHue pa3jaesioB U TeM ecKue (uudposbie) [UIANHPYEMPIX  yroroBpIX
n/m  mporpaMmbl Bcero Konrpoaen padoThI o0pa3oBaren PEYIALTATOR € &y yapupyembIx
ble paboThl LHBIC YKasaHueM pe3yabTaToB
3TAaNmo0B UX
pecypebl (¢popmupoBanu
A
HUcnoab3oBarh | - YCTHBIN OIIPOC;
TEOPETUKO-
MHO>KECTBEHHbI | ~PCHICHHC
W anmapar 1 y4EOHBIX u
OIIMCAaHU X0J1a NPpaKTHUKO-
pemeHH;[ OPUECHTUPOBAHHBIX
MaTeMaTu4decky  3anad,
X 3aJ]a4, a TaKKe
pEATBHBIX -IPAKTUYECKas
MHuosxecTBa pallMOHAIBHBIX U resh.edu. HPOHECCOB 1 pabora;
1 o P 14 1 1 yaklass. SIBIICHUH. -KOHTPOJIbHAs
NEHUCTBUTENBHBIX uncen. PanmonanbHbie
Yun.py OnepupoBare  paGora
YpaBHEHUS U HEPABEHCTBA OHSITHSIME:
panroHaIbHOE
4UCIIO,
OeckoHeyHast
MIEPUONYECKAs
Apo0b,
IIPOLICHTBHI;
UPPALMOHAIIEHO
eun




YHUCJIO; MOAYIb
INEUCTBUTEIBLHOT
0

YHCia; HCMOJIb3
0BATh ATU
TIOHSTHS TIPU
MIPOBEACHUU
pacCyXJIeHUM U
JIOKa3aTeJIbCTB,
NPUMEHATH
Jpodu 1
MIPOLICHTHI TSt
pelieHus
MIPUKJIIATHBIX
3a5a4d u3
Pa3IUYHBIX
oTpaciieu
3HAaHUH U
peanbHOU
JKHM3HH.
Hcnoab3oBath
NpUOIMKEHHbBIE
BBIYMCIICHMS,
npaBuia
OKpYTJICHHUS,
MIPUKHUJIKY u
OLICHKY
pe3yibTaTa
BBIUMCJICHHH.
IIpumeHnsaTh
pa3uyHbIe
METO/IBI
penieHus




palMoOHaAIBHBIX
u JIpoOHO-
palMoOHAIBHBIX
ypaBHEHUH; a
TaKKe METOJI
MHTEPBAJIOB JIs
perieHus
HEPABEHCTB.

Oyukuuu u rpagpuku. CTeneHs ¢ 1eabM
HoKaszareaeM

resh.edu.
yaklass.
Yuu.py

OnepupoBarb
MOHATHSIMU:
byHKIHS,
CTIOCOOBI
3a/laHus
byHKIUY;
B3aHMHO
oOpaTHbIe
byHKIUY,
KOMITO3UITHS
byHKIHUH,
rpauk
byHKIUY,
o0nacTb
OIpeJieNIeHus 1
MHOECTBO
3HAYEHUU
GbyHKIUY, HYIIH
byHKIUY,
MIPOMEKYTKH
3HAKOIOCTOSIHCT
Ba; TUHECHHA,
KBaJIpaTHyHasl,
JIpoOHO-

- YCTHBIH OIIpOC;

-perieHue
Y4IeOHBIX u
HPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;

-MIPaKTHYECKas
pabora;




JIMHEHAs 1
CTCIICHHAs
¢byHKIMN.
BbInoJIHATH
3JIeMEHTapHbIC
npeoOpa3oBaHUs
rpaduKoB
byHKIHi.
®opmy.MpoBa
Th

U WJLJTIOCTPHPO
BaTh
rpadpuveckn cB
olcTBa
JIMHEHHOM,
KBaJ[paTUYHOM,
JIpoOHO-
JIMHEHON 1
CTENIEHHOM

GyHKIMH.

3HaTh
omnpeaeeHue u
CBOHMCTBA
CTEIICHU C
LEIBIM
IMoKa3aTelieM;
MOAXOSIIYIO
bopMmy 3anucu
e CTBUTEIIbHBI
X YHCeIT IS
pereHus
MIPaAKTUYECKHUX




3

Apudmernueckuit KopeHb N—0ii CTEeTeHH.
HppaumnoHanbHble ypaBHEHUS U
HEPaBEHCTBA

18

resh.edu.
yaklass.
Yuun.py

3a1a4 U
MIpeICTaBICHUS
JTAHHBIX
dopmyaupoBa
Th,
3anMchbiBaTh B
CHMBOJINYECKO
i ¢opme u
HCII0JIb30BATh
CBOWCTBA KOpHS
N-ol  CTENEeHU
JUTSE
peoOpa3oBaHUs
BBIPAYKECHMUIA.
Haxoauts
peuieHust
UppalMOHATIbHBI
X YpaBHEHUU C
MTOMOMUIBIO
PaBHOCUJIBHBIX
MEPEXO0/I0B WU
OCYILECTBIIASA
IIPOBEPKY
KOpHEH.
Crpours rpapu
K byHKIIIHN
KOpHS n-oit
CTETIEHU KaK
oOpaTHONl It
byHKIIUU
CTETEeHU c
HATypaJIbHBIM
MOoKa3aTresieM

- YCTHBIH OIIpOC;

-perieHue
Y4IeOHBIX u
HPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;

-paKTHYECKas

pabora;
-KOHTPOJIbHAS
pabora




DopMyiibl
TpUrOHOMETpuU. TpuroHomeTpuyeckue
YpaBHEHUS

22

resh.edu.
yaklass.
Yuun.py

JlaBaTh
onpeaeJieHus
CUHYCa,
KOCHUHYCA, TaHT'e
HCa U
KOTaHIeHCa

YU CIJIOBOTO
aprymeHTa; a
TaKke
apKCUHYCa,
apKKOCHUHYCa U
apKTaHIeHca
YHUCIIA.

IIpumeHsaTH
OCHOBHBIE
TPUTOHOMETPHUY
eckue (opMyIbl
JUIS
npeoOpa3oBaHus
TPUTOHOMETPHUY
€CKUX
BBIPAKCHUM.

IIpumeHnsTh
bopMmyIb
TPUTOHOMETPHUHU
JUIsL  peuIeHMs
OCHOBHBIX
TUIIOB
TPUTOHOMETPHUY
€CKHX
YPaBHEHUH

- YCTHBIH OIpOC;

-perieHue
Y4IeOHBIX u
MPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;

-IIPaKTHYECKas

pabora;
-KOHTpOJIbHAS
pabora




ITocnenoBaTenbHOCTH U IPOTPECCUH

resh.edu.
yaklass.
Yuun.py

OnepupoBarsb
NOHATHSIMMU:
IIOCJICI0BATEIbH
OCTb, CIOCOOBI
3aJIaHHS
[OCJIeI0BATEIbH
OCTEH;
MOHOTOHHBIE H
OTrpaHUYCHHBIC
ITOCJICI0BATEIbH
OCTH;
HCCJIeI0BATD
[TOCJIEI0BATEIbH
OCTH Ha
MOHOTOHHOCTb U
OTPaHHYEHHOCTh

JlaBathb
onpeeIeHue
apudmernyecko
71 U
reOMEeTPUUYECKO
1 IPOTpeCCHH.

Hcnoan3oBarhb
MPOTPECCUU TSI
pelieHust 3aaay
MPUKIATHOTO
XapaxkTep.

- YCTHBIH OIpOC;

-perieHue
Y4IeOHBIX u
MPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;

-MpaKTHYECKas

pabora;
-KOHTpOJIbHAS
pabora




[ToBTOpenue, 060061IeHNE,
cUCTEMaTH3alIUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

resh.edu.
yaklass.
Yuu.py

IIpumeHsaTH
OCHOBHBIE
MOHATUS  Kypca
anreopsl u
Hayal
MaTeMaTH4ecKo
ro a”ajusa Uit
peuieHuss 3axay
n3 peanbHOU
KHU3HU U IPYTUX
LIKOJBHBIX
IIPEAMETOB

- YCTHBIH OIpOC;

-perieHue
Y4IeOHBIX u
MPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;

-MpaKTHYECKas
pabora;
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