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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma 1o ydeOHOMY Kypcy «AinredOpa M Havalla MAaTEeMaTHYECKOTO AaHAJIM3a»
(mpenMeTtHas obnacTh «MaremaThka U HWH(POPMATHKa») Ha YPOBHE CpeaHEro oOIero oopa3oBaHUs
cocrtaBlieHa Ha OcHOBe TpebOoanuii k pesynpratam ocoeHuss OOIl COO, ®denepanbHOTrO
rocyaapcTBEHHOro oOpazoBaTenapHOTO craHmapra (manee — DOI'OC  COO), DenepanpHOI
o0pa3oBaTeIbHON TporpamMMbl cpenHero obmiero obpazoanus (manee — ®OII COO), DenepanbHOi
paboyeil mporpaMMbl 0 y4eOHOMY Kypcy «Aurebpa ¥ Havalla MaTeMaTHYEeCKOro aHanmu3a» (nanee —
OPII «MaTtemaTtukay), BKJIIOYACT MOSICHUTEIBHYIO 3aMKCKY, COJEpKaHHUE OOy4deHUSs, IJIaHHUPyEeMbIe
pe3ynabTaThl OCBOCHUS MPOTpaMMbl MO anredpe W Havyaly MaTeMaTUYecKOro aHalln3a, TeMaTH4eCcKoe
IUTAHUPOBAaHKE, MMOYPOYHOE IUIAHUPOBAHUE, NEepedyeHb (KoAU(UKATOp) pactpelenEHHbIX M0 KiaccaM
mpoBepsieMbIX TpeOOBaHWII K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 00IIero o0pa3oBaHHs W 3JEMEHTOB COJEp)KaHHs IO anrebpe, a TakKe Ha OCHOBE
XapaKTePUCTHKU TUIAHUPYEMBIX pEe3ylIbTaTOB JIyXOBHO-HPABCTBEHHOT'O pAa3BUTHUS, BOCIHUTAHUSA U
colManu3anuu oOyyaroluxcs, NnpeacTaBIeHHol B (denepanbHoil paboyeil mporpamMMe BOCIUTAHUS U
MOJVIEKHUT HETIOCPEACTBEHHOMY IPUMEHEHUIO TIPU pean3aluy 00s3aTelbHOM YacTH 00pa30BaTeIbHOM
pOTpaMMEBI CpeqHero odmiero oopa3zoBaHus. i MPOBENCHHUS €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa
no anrebpe (mamee - EI'D mo anrebpe) ucmnonb3yercs mnepedeHb (KOAU(DUKATOP) MPOBEPSEMBIX
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTEIbHOM MpOrpaMMbl CpEIHEro OOIIero
00pa30BaHuUs U HJIEMEHTOB CO/IEP KaHUSI.

Conepxanrie OOydeHHs] pPAaCKPBIBACT COAEpIKATENbHBIC JHMHHUW, KOTOPHIC TPENIararoTcs s
00513aTEIbHOT0 U3YYEHHSI B KaXK/I0M KJIaCCe Ha YPOBHE CPEHEro 001iero o0pa3oBaHus.

[TnanupyeMble pe3yibTaThl OCBOCHHUS MPOTPaMMBI IO anredpe BKIIOYAOT JIMYHOCTHHIC,
MeTalnpeIMETHbIE Pe3YJIbTaThl 32 BECh MepHoj 00yuyeHHs Ha ypOBHE CpeaHero olmiero oopa3oBaHus, a
TaKXe MPEIMETHBIC TOCTIKEHHUS 00YyJaIOmIeTocst 32 KaXIbIi ro 00ydeHusI.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

Kypc «Anrebpa u Hayajia MaTeMaTHYECKOTO aHAJIU3ay SBJISICTCS OJIHUM M3 HanOoJjiee 3HAYMMBbIX B
nporpamMMe CTapliei IMIKOJbI, MOCKOJIBKY, ¢ OJHON CTOPOHBI, OH O0ECIeYMBAECT WHCTPYMEHTAIBHYIO
0a3y /ISl U3y4eHUsl BCEX eCTECTBCHHO-HAYUHBIX KYPCOB, & C APYTroOil CTOPOHBI, HOPMHUPYET JIOTUIECKOE
1 a0CTpaKTHOE MBIIIICHUE YYalIUXCs Ha YPOBHE, HCOOXOJIUMOM JJIsi OCBOCHHUSI KypCOB MH(OpMAaTHKH,
OOIIIECTBO3HAHNUS, WCTOPHH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca YdYalluecs OBJaJCBAIOT
YHUBEPCAJILHBIM  SI3IKOM COBPEMECHHOW HAayKH, KOTopas (QOpMYyIHpyeT CBOM JOCTHXKCHUS B
MaTeMaTH4ecKon opMme.

Kypc anreOpsl M Havas MaTeMaTHYeCKOTO aHaliu3a 3aKJIaJbIBAeT OCHOBY JUJIsl YCIICIIHOTO
OBJIAJICHHs 3aKOHAMHU (U3UKH, XUMHUH, OUOJOTHH, TIOHMMAHHsS OCHOBHBIX TCHICHIMA SKOHOMHUKU H
OOIIIECTBEHHON KM3HH, MMO3BOJIICT OPUCHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTCPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIONB30BaTh HMX B IOBCEJHEBHON JKM3HU. B TOXe BpeMs OBIajcHHE
aOCTPaKTHBIMH ¥ JIOTHYECKH CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKIUSMHU pa3BUBAaET YMCHHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OO0OCHOBBIBATH UCTHHHOCTH YTBEP)KICHHMS, HCIIOJIL30BaTh 000OIIECHUEC U
KOHKPETHU3aIHI0, a0CTparupoBaHUe U aHAIOTHIO, (POPMHUPYET KPeaTHBHOE U KPUTUYECKOE MBbIIIIeHHE. B
XOJIc M3Yy4eHUs areOpbl U HauaJl MaTeMAaTHYECKOTO aHajIHM3a B CTAPINCH IIKOJIE ydyalluecs MOIy4aroT
HOBBIH OMBIT PEHICHHS MPUKIAJHBIX 3a/1a4, CAMOCTOSTEILHOIO TIOCTPOCHUS MaTEMATHUECKUX MOJICIICH
peaJbHBIX CHTYyallMii M HMHTCPIPETAUU TIOJYYCHHBIX PELICHUH, 3HAKOMSTCA C MpUMEpaMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTECH B TpUpOjAe, HAyKe M B HCKYCCTBE, C BBIIAIOLIMMHUCS
MaTEeMaTUYECKUMH OTKPBITHSAMH U UX aBTOPAMHU.



Kypc obnanaet 3HaUUTEIHHBIM BOCTIUTATEIHHBIM MMOTSHIIMATIOM, KOTOPBIA peann3yercs Kak yepes
yueOHBI MaTepuaj, CIIOCOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS, TaK M Uepe3
cnenupuky  y4eOHOM  JeATeNbHOCTH,  TpeOyIolel  CaMOCTOSITENIbHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENbHON KOHIIEHTPAIIM BHUMAHMS M OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3yIIbTaT.

B ocHoBe wMmeroauku oOydeHuss anrebpe M HayalaM MaT€MaTH4YEeCKOro aHajau3a JIeKUT
JeSATETbHOCTHBIA IPUHIUI 00 y4eHUSI.

OEJN U3YYEHUSA YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

CrpykTypa Kypca «AnreOpa M Hayajga MaTeMaTHYECKOIO aHalW3a» BKIIOYAET CIELYIOLIHe
coJiepKaTeIbHO-METOINYeCKHe IMHUM: «Yucna u BeruucaeHus», «OyHKIHUN U Tpapukn», «YpaBHEHUS
U HepaBeHCTBa», «Hauanma maremarmyeckoro aHanusa», «MHoxecTBa M JIOTMKa». Bce OCHOBHbIE
COJIepKATETbHO-METOJUYECKUE JIMHUU M3Yy4aroTCsl Ha MPOTSIKEHUHM JIBYX JIeT oOydeHHus B cTapiuei
LIKOJIE, €CTECTBEHHO IONOJHSASA APYr APYyra U IMOCTENEHHO HACBIASCh HOBBIMU TEMAMH U Pa3fAciiaMu.
JlaHHBI Kypc SBISETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEOMHAET B cebe comepikaHhue HECKOIBKUX
MaTeMaTUYECKUX JUCLUILINH: aaredpa, TPUrOHOMETpUs, MaTeMaTUUECKUI aHaIu3, TEOpUsI MHOXKECTB U
ap. ITo Mepe Toro kak ydaiuecs oBlaJeBarOT Bc€ Oojee MMPOKUM MaTeMaTUYECKHM anmnapaToM, y HUX
MOCJIEIOBATEIbHO (POPMUPYETCS W COBEPUICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYEeCKyI0 MOJAEIb
peanpHON CUTyalluH, IPUMEHATh 3HaHUs, [IOJy4YeHHbIE B Kypce «Aurebpa U Hayala MaTeMaTHYECKOro
aHau3ay», JUIsl pEIleHUs] CaMOCTOSITENbHO C(HOPMYTUPOBAHHON MaTeMaTW4YecKOM 3aJayd, a 3aTeM
MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3YIIbTAT.

ConepxaTenpHo-MeTOAMYECKass JMHUA «Uucna W BeIMMCICHMS» 3aBepuiaeT (OpMHPOBAHUE
HaBBIKOB MCIIOJB30BaHUS JECHCTBUTEIBHBIX YHCEN, KOTOpoe OBUIO HauyaTO B OCHOBHOHM mikoje. B
cTapiuei mkosie oco0oe BHUMaHUE yaensieTcsi (OpMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl MCIIOJNB30BaHME PA3JIMYHBIX (DOpPM 3amucu JIEHCTBUTENIBHOTO YHUCIA, YMEHHE
paIMOHATIFHO BBIMIOTHATH JEHCTBHS C HUMH, JI€JaTh MPUKHUIKY, OIIEHWBATh pe3yapTar. OOyuarommecs
MOJIy4at0T HaBBIKM MPUOIMKEHHBIX BBIYMCICHHUH, BBITOJHEHHUS NEHCTBUN C YUCIIaMM, 3alIUCAHHBIMU B
CTaHJapTHOU (hopMe, UCTIONB30BaHUS MATEMATUUECKUX KOHCTAHT, OLIEHUBAHHSI YMCIOBBIX BBIPAYKCHHMH.

JIuans «YpaBHEHHUSI U HEPaBEHCTBA» PEAIN3yeTCsl Ha NMPOTSKEHUU BCEro OOy4deHMs B cTapliel
LIKOJIE, TIOCKOJIBKY B KaXKA0M pa3ziesie MPorpaMMbl IPEyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1ad.
OOyuaronyecs  OBJAQJEBAIOT  PA3IMYHBIMM ~ METOJAaMHM  pPEUICHHs  LENbIX, PpalHOHAIbHBIX,
UpPpPALMOHATIBHBIX, [OKa3aTeJIbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX  ypaBHEHUII,
HEpaBEHCTB M uX cucteM. [logydeHHble yMEHHs HCHOJIB3YIOTCS IPU HUCCICAOBAaHMM (YHKIMHA C
IIOMOUIbI0 MPOU3BOAHOM, PEIICHWH NPUKIATHBIX 3a7ad M 3aJad Ha HAXO0XJIECHUE HAuOOJIbIIUX U
HalUMEHbUIMX 3HaueHud ¢QyHKuMU. JlaHHas copaep)kaTesbHas JIMHMS BKIOYaeT B ce0sd  Takxke
(dbopMHpOBaHHE YMEHHH BBINOJIHATH pacuéThl Mo GopMynam, mpeodpa3oBaHUs LENbIX, PAlIMOHATIBHBIX,
MUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHMI, a TAK)KE BBIPAKECHUM, COAEPKAIIUX CTCIIEHU U
norapudmsl. biarogaps usydeHuro ajreOpanyeckoro marepuaiga MpOUCXOIUT JalibHeiliee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOIO MBIIUICHUS y4aluxcs, (OPMHUPYIOTCS HaBBIKU JETYKTHBHBIX
paccyX/eHul, paboThl ¢ CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHNS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BUJE PaBEHCTB M HEPaBEHCTB. AnreOpa mnpeasnaraet 3(pQeKTuBHbIE MHCTPYMEHTHI AJIS PELICHMs
IIPAKTUYECKUX M €CTECTBEHHO-HAayYHbIX 3aJad, HATIAJHO IAEMOHCTPUPYET CBOM BO3MOJKHOCTU Kak
A3bIKa HAYKH.

ConepxaTtenpHo-MeToandecKast TMHUSA «DyHKIMU U IpadUKU» TECHO MEPEeIeTaeTcs ¢ IpYyTuMu
JUHUAMH Kypca, IOCKOJBKY B KaKOM-TO CMBICIIE 33Ja€T IOCIEI0BATEIIBHOCTh U3YYEHHs MaTepuaa.



W3yueHne cTeneHHOHM, MOKa3aTelbHOM, Jorapu(MUYeCKOH U TPUTOHOMETPUYECKHUX (QYHKUUH, HX
CBOWCTB W TPa(yKOB, HCIIOIB30BaHUE (PYHKIIUH Il pEHICHHUs 3a/1a4 U3 IPYTUX y4EOHBIX NMPEIMETOB H
pEaybHON KU3HM TECHO CBSA3aHO KAaK C MaTeMaTWYECKUM aHAIN30M, TaK M C PEUICHUEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3ToM GoJbIIoe BHUMaHUE yAenseTcss POPMUPOBAHUIO YMEHUS BhIpakaTh (opMyIaMu
3aBHCUMOCTH MEXAY Pa3INYHBIMH BEIMYMHAMHM, HCCIIEJOBATH TOJYYCHHBIE (YHKIMH, CTPOHUTH HX
rpaguku. Marepuan 3TOi copep)KaTelnbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHHMH W HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B PA3JIMYHON (hopMe: aHAIUTHUYECKO,
rpaduueckoi u cioBecHo. Ero m3ydeHue crnocoOCTBYET pPa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS,
CIOCOOHOCTH K 0000IIEHHIO U KOHKPETH3ALIUH, UCTIOIb30BAHUIO aHAJIOTHH.

ConepxatenpHast JnuHMA «Havama MaremMaTHMYecKoro aHajlu3a» IO3BOJISIET CYIIECTBEHHO
pacHIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M HPUKIAIHBIX 3a7ad, JOCTYHMHBIX OOydaromummcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIEI0BaThb U CTPOUTH TpapuKu (QYHKIUM, ONpenessTh ux
HanOoONbIINE W HAMMEHBIINE 3HAYCHHS, BBIYUCIATH IUOmaau (Guryp m OoO0BEMBI Ted, HaXOIHWTh
CKOPOCTH M YCKOpPEHHMs IporeccoB. JlaHHas coiep)kaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHHUS MaTeMaTHYECKUX MOJEJICH peallbHbIX CUTyaluid, HaXOXKACHUS HAWIY4IlIero pEIICHUs B
NPUKIAJHBIX, B TOM 4YHCIE COIMAIBHO-)KOHOMHUYECKHX, 3ajJadaX. 3HAaKOMCTBO C OCHOBAMH
MaTEeMaTH4ecKOro aHaju3a CIIOCOOCTBYET pAa3BHTHIO a0CTPAaKTHOTO, (HOpMaTbHO-IOTHYECKOTO U
KpPEeaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN PACIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMAaTHUKU B
HayKe, TeXHHUKe U UCKyccTBe. OOyJaromuecs y3HarT O BBIAIONINXCS PE3yNIbTaTax, MOJYYeHHBIX B XO/1€
pa3BUTH MAaTEMAaTUKU KaK HAYKH, U UX aBTOPaX.

ConepxaTenpHO-MeTOnNYeCKast JUHHUA «MHOXECTBa W JIOTHKa» B OCHOBHOM IIOCBSIICHA
AIIEMEHTaM TEOPHH MHOXKECTB. TEOpPETHKO-MHO)KECTBEHHBIC MPE/ICTABICHUS IPOHU3BIBAIOT BECh KYpC
IIKOJBHOM MaTeMaTUKU M MpeularatoT HanboJiee YHUBEPCATIbHBIN A3BIK, 00bEIMHSAIONIUI BCe pa3/elbl
MaTeMaTUKH M €€ TPWIOKEHHWH, OHM CBSA3BIBAIOT pPa3HbIE MAaTEMaTHYECKWE IUCIMIUIMHBI B €IWHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH HIKOJIBHUKY MOHUMATh TEOPETHKO-MHO)KECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTUKU U UCIIOJIB30BATh €T0 [T BHIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa m Hadaima MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKKE OCHOBEI
MaTeMaTH4ecKOro MOJIETMPOBAHMS, KOTOPBIE NMPHU3BaHBI C(HOPMHUPOBATH HABBIKM ITOCTPOCHUSI MOAEIeH
peanbHBIX CUTYAIM, UCCIIEIOBAHUS ATUX MOJIEJICH ¢ TOMOIIBIO anmapaTa ajaredpsl 1 MaTeMaTHUECKOTO
aHaIM3a W WHTEPIPETalUd IOJNYyYeHHBIX pPE3yJIbTaToB. Takue 3aJaHus BIUIETCHBI B KAaXIBIH U3
pa3fenoB MporpamMmbl, IOCKOJBbKY BECh MaTepHal Kypca LIMPOKO HCIOJIb3YeTCs JJsl pelIeHUs
NPUKIAAHBIX 3amad. [lpu pemieHMHM peajbHBIX TPAKTHYECKHX 3a/ad  ydalluecs pPa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCTIOIb30BaTh AHAIOTHIO,
000011aTh W KOHKPETU3UPOBaTh MNpobiemy. JlesaTenbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PELICHUS
NPUKIAIHBIX 3a7ad OpPraHU3yeTcss B IpoIlecce HM3y4eHHs BCeX TeM Kypca «Asredpa M Haudana
MaTeMaTH4eCKOro aHaJIH3ay.

MECTO YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YHEBHOM IIVIAHE

PaGouass mporpamma ydeOHOTO Kypca «AnreOpa W Hadajsa MaTEMaTHYECKOTO aHanm3a» (0a30BbId
ypoBeHb) B 10-11-x knaccax paccuntana Ha 170 yueOHbIX yacoB. YUeOHBIH IUIaH HAa U3yYCHHE aNTreOpsl
¥ Hayasia MaTeMaTrdeckoro aHanmsa B 10 kiacce oTBOAMT 1o 68 y4eOHBIX 4acoB (2 "aca B HEJEI0) IpU
34 yuyebnbix Hepensax, B 11 kmacce 102 yueOHbIX yaca (3 daca B Heznento) npu 34 y4eOHBIX HEAelb 3a
c4eT 00s13aTeNIbHOM YacTH yueOHOro MjIaHa OCHOBHOI'O 0011ero o0pa3oBaHMs.



ININTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenue yuebHOro npenmera «MaTeMaTHKay JOJDKHO OOecleunBaTh JTOCTUKEHUE HAa YPOBHE
cpemHero oOmero oOpa3oBaHHs CIEAYIONIMX JUYHOCTHBIX, METANPEAMETHBIX H TPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBHI

JIMuyHOCTHBIE  pEe3yNbTaThl OCBOGHMS IMPOrpaMMbl ydyeOHOro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCSL:

I'paxxnanckoe BocIUTaHUE:

c(OPMHUPOBAHHOCTBHIO T'PAXKIAHCKOW MO3UIUU 00YJAIOIIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOT'O
YJieHa POCCHUIMCKOro O0IlIecTBa, MPEACTAaBICHHUEM O MaTeMaTHMYECKUX OCHOBaxX (DYHKIMOHHPOBAHUS
pa3NUYHBIX CTPYKTYp, SBICHHH, NpoOLEAyp TIpakJaHCKOro oOImecTBa (BBIOOPHI, OMNPOCHl M Tp.),
YMEHHEM B3aUMOJICHCTBOBATH C COIHUAIBHBIMH HHCTUTYTAMHU B COOTBETCTBHUU C UX (DYHKIUSAMH U
Ha3Ha4YCHHEM.

[TaTproTHueckoe BOCIUTaHNUE:

c(OPMHUPOBAHHOCTBIO POCCUICKONW TPAKIAHCKONW HMIEHTHYHOCTH, YBOXKEHHUS K MPOLUIOMY H
HACTOSILIEMY POCCHMCKOM MaTEMaTHUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHHSM POCCHUCKUX
MaTEMaTUKOB U POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITHX JOCTH)KEHUN B IPYTUX
HayKaX, TEXHOJIOTHUAX, Cepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUSI:

OCO3HAHMEM TYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoza; cpOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O
CO3HAHUS, ITUYECKOTO MOBEICHHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HAYKU U
JeSATETBHOCTHIO YIEHOT0; OCO3HAHUEM JIMUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUDY, BKJIIOYAsl 3CTETHUKY MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEW,
O0OBEKTOB, 3ajay, PpELICHUH, pacCyKICHUH; BOCIPUMMYHUBOCTBIO K MAaTEeMAaTHYECKUM acCIeKTaM
pa3IMYHbIX BUIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHUSI NMPUMEHITh MaTeMaTUYEeCKHE 3HAHUS B MHTEpEcax 3JI0pOBOTO U
Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (370pOBOE IMUTaHUE,
cOaaHCHPOBAaHHBIN PEXXUM 3aHATHH U OTHAbIXa, peryispHas (u3ndeckas aKTUBHOCTh); (hPU3UYECKOTrO
COBEPILIECHCTBOBAHUS, IIPU 3aHATHIX CHOPTUBHO-030POBUTEIBHON JAESATEIBHOCTbIO.

TpynoBoe BoCIIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K Pa3IM4HbIM cdepam
npoeCCHOHANPHON JIeATENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MNPHIOKCHUAMHU, YMEHHEM
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymiel mpodeccuu W Pean30BbIBATH COOCTBEHHBIE YKU3HCHHBIC
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCcKOMYy OOpa30BaHMIO M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUHM BCEH JKU3HHM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKHX 3a]ad
MaTeMaTHYECKOW HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO ~ JKOJOTHYECKOW  KYJIbTYpbl, MOHMMAaHMEM BIMSHHUS  COLMAJIBHO-
HKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COIMAIBHOM Cpe/ibl, OCO3HAHUEM TI100aIbHOTO
XapakTepa SKOJIOIMUECKHMX Ipo0JIeM; OpUEHTAallMe Ha NPUMEHEHHE MaTeMAaTU4YeCKUX 3HAHUU s



pelIeHus 3a/1a4 B 00JIAaCTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS MMOCTYIKOB M OLIEHKH WX BO3MOXKHBIX
MOCIECTBUI JJISI OKPYKAKOLIEH CPEJIBI.

LlenHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKd W OOIIECTBEHHOW MPAKTHKW, TOHUMAHUEM MAaTeMaTHYECKOW HAayKH Kak cdepbl 4eI0BEUYECKOM
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAUMMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd ¥ MaTeMaTHYeCKOU Ky.]'IBTypOfI KaKk CpCIACTBOM IIO3HAHUA MHUpPA; TOTOBHOCTHIO
OCYHICCTBJIATE MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHHUS MPOrpaMMbl ydeOHOro mpenMera «MareMaTHUKa»
XapaKTEePU3YIOTCS OBJAJICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCBUIMY, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCBUSIMU, YVHUBEPCATbHLIMU Pe2YISMUEHbIMU OeUCMEUAMU.

1) Vuueepcanvuvie noznasamenvhwvle Oeticmeus, obecneuusarom @opmuposanue 6a308blx
KOZHUMUBHBIX NPOYecco8 o0yuarnwuxca (0ceoeHue Memooo8 HNO3HAHUA OKpydcaloujeco Mupda;
npuMeHeHUe 102UHeCKUX, UCCIe008AMENbCKUX Onepayuil, yMeHul pabomams ¢ uH@opmayueti).

ba3oBble noruueckue neMCTBUS:

o BBISIBIISITH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMaTHYECKUX OOBEKTOB, NMOHATHUH,
OTHONIICHUN MEXIYy TOHATUSAMHU; (HOPMYIHPOBATH ONpPENEICHHS] TOHSATHH;  yCTaHABIUBATh
CYIIECTBEHHBIA TPH3HAK KIACCU(UKAINK, OCHOBAaHUS i1 OOOOMICHUS W CpaBHEHUS, KPUTCPUU
MIPOBOJIUMOT0 aHAJN3a;

o BOCIIPHHHAMATh, (OPMYJIUPOBATH W MPEoOPa3OBBIBATH CYXKACHHS: yTBEPAWTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

o BBISIBJISITH MATEMATHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEYHS B (haKTax, TaHHBIX,
HAONIOIEHUSAX W YTBEPXKACHHSX; NpeajIaraTb KpUTEPHH MJis BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

o JleNnaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKTIOYCHHN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

o MIPOBOJIUTh CaMOCTOSITENILHO JI0Ka3aTelbCTBA MATEMATHUYECKUX YTBEPXKICHHU (TIpSIMbIE U OT
MIPOTUBHOTO), BBICTPAMBATH APTyMEHTAIMIO, MPUBOJHUTH MPUMEPHl U KOHTPIPHUMEPHI, 00OCHOBHIBATH
COOCTBECHHBIC CYXIICHUS U BBIBOJIBI;

o BBIOHMpaTh CIOCO0 pelreHust ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO BAapPHAHTOB PEIICHUS,
BBIOMpPATh HANOOJIEE MOIXOASIINI C YIETOM CaMOCTOSITEIIPHO BBIICTICHHBIX KPHTEPHEB).

ba3oBble nccnenoBaTenbCKUE qEUCTBUA:

o WCIIOJIB30BaTh BOIPOCHI KaK HCCIIEOBATEIbCKUN WHCTPYMEHT MO3HAHUs; (OPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO ITO3UIIHI0, MHEHUE;

o MIPOBOANTH CAMOCTOSITEIPHO CIUNIAHWPOBAHHBIN YKCIIEPUMEHT, UCCICOBAHHIE M0 YCTAHOBICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBECKTa, SBJICHHS, IPOIECCA, BBIIBICHUIO 3aBHUCHMOCTEH MEXTY
00BEKTaMH, SIBICHUSIMH, MTPOIICCCAMHU,

o CaMOCTOSITEIIEHO  (POPMYIHPOBATH OOOOMICHUS W BBIBOJABI IO pe3yJabTaTaM IPOBEIAEHHOTO
HAOJIIOZICHUS, WCCIICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTh TIOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
0000IIIEeHHI;

o MPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IMPOIECCA, a TAKKE BBIIBUTATH MPEATNOJIIOKEHHS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.



Pab6ora ¢ unpopmanueit:

o BBISIBIIAATh JAC(QHUINATH WH(POPMAIMH, TAaHHBIX, HEOOXOAWMBIX JIsi OTBETa HA BOMPOC W JUIA
peLICHuUS 3a1a4u;

o BBIOMpaTh  WHOOpPMAIMIO W3  WCTOYHWKOB  Pas3lMYHBIX  TUIOB,  aHAJIW3UPOBATh,
CHCTEMaTU3UPOBATh ¥ HHTEPIPETHPOBATh MH()OPMALINIO Pa3IMYHBIX BUJOB M (HOPM MPEICTABICHUS;

o CTPYKTYpUpOBaTh MH(OPMAILNIO, TPEICTABIATh €€ B pazIMyHBIX (OpMax, HIUTFOCTPHPOBATH
rpaduuecKy;

o OILIEHUBATh HAJAEKHOCTH HH(POPMAIHH TIO CAMOCTOSATEEHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Vuueepcanvivie KOMMYHUKAGMUGHbBLE Oelicmaus, 00ecneuusarom cohopmupo8aHHOCmb COYUATbHBIX
HABbIKOG 00YUAIOUUXCSL.
OO0weHue:
o BOCIIPUHUMATH U (DOPMYITHPOBATH CYKACHUS B COOTBETCTBUU C YCIIOBUSMU U LETSIMU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX U INMHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y PElICHHS 3a/1a4i, KOMMEHTHPOBATh MOJMyUYEHHBINH Pe3yNbTaT;
. B XxoAe OOCYXIEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKTAa€MOH TEMBI, MPOOIEMBI,
penraeMoi 3aa4n, BEICKA3hIBATh UICH, HAIICIICHHBIC HA TIOMCK PEIICHHS], COMTOCTABISATh CBOH CYXKICHUS
C CYXKICHHSMH JIpPYyrUX YYaCTHHKOB JHAiOra, OOHApYXHBATh PAa3IMYM€ W CXOJCTBO IMO3UIMN; B
KOPPEKTHOI popme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;
o MPEJCTAaBIATh PE3yAbTaThl PEIICHHUs 3aJadyd, OKCIEPUMEHTa, WCCICIOBAHUs, TIPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIGHHS C Y4ETOM 3aJad MPEe3eHTAl M OCOOCHHOCTEH
ayJAUTOPUH.

CoTpyIHUYECTBO:
o MMOHMMATh W WCIOJb30BaTh MPEUMYIIESCTBA KOMAHJAHOW W WHIWBUIYATbHOW pPabOTHI TpHU
pemeHnH y4eOHBIX 3ajlad; MPUHUMATH IeJTb COBMECTHOHM NEATENIbHOCTH, TUIAHHPOBATh OPTaHU3AIUIO
COBMECTHOW paboOThI, paclpeeNaTh BUAbl padoT, JOrOBAPUBATHCS, OOCYXKIATh MPOILECC M Pe3yabTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
o y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (oOCykaeHHs, OOMEH MHEHHH, «MO3TOBbBIE
IITYPMBD» W WHBIC); BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOM JICHCTBHUS C JPYTrUMH
YlleHaMd KOMaHJbl; OILIGHWBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMMNA MOPOAYKT IO KPUTEPHSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.
3) Vuuseepcanvuvie pecynamuenvie Oeticmaus, 006ecneuusaiom Gopmuposanue cMblCI08bIX YCMAHOBOK
U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:
COCTaBJIAITh IUIAH, QJITOPUTM pEHICHHs 3aJaud, BHIOMpPATh CHOCOO0 pelIeHHs C Y4ETOM HMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOU HH(OpMAITUH.
CaMOKOHTpPOJIb:
o BJIaJICTh HABBIKAMU TI03HABATEJIbHOW pPE(IEKCHM KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBHHA WU
MBICITUTENIBHBIX TPOILIECCOB, UX PE3yJIbTaTOB; BIAJETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJS
npoliecca U pe3yibTara peleHus] MaTeMaTH4ecKon 3a1a4u;
o MpeIBUIIETh TPYJHOCTH, KOTOpbIe MOTYT BO3HUKHYTh IpU pEHIEHUH 3a7aud, BHOCHUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



o OLIEHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBUAM, OOBICHATh MPUUNHBI TOCTHKCHUS WU
HEJOCTHKEHUSI PE3YNbTaTOB JESTENbHOCTH, HAaXOJIUTh OIIMOKY, NaBaTh OIEHKY MNPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJ/IbTATbBI

OcBoenne yueOHOTo Kypca «Anredpa 1 Hayaina MaTeMaTHYECKOro aHalln3a» Ha YPOBHE CPEHETO
o01ero oOpa3oBaHus TOJDKHO 00ECTIeYHBATh JOCTIDKEHUE CIICAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB:

10 KJITIACC

Yuciia v BbIYMCTICHUS

OnepupoBaTh MOHATUSAMHU: pPALMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
JeCSITUUHAs JpOoOb, MPOLEHTHI.

BrimonHsaTe apudmMeTnyeckue onepamnyy ¢ paluoOHAIbHBIME U JeHCTBUTENbHBIMU YHCJIAMU.

BIMonHATE npuOInKEHHBIE BRIYUCIICHUS, UCTIONB3Ys MPaBUIa OKPYTICHUS, IeJaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C IENbIM IMOKa3aTedeM; CTaHaapTHas ¢opMa 3amucu
JEHCTBUTEIIBHOTO YHCIA, KOPEHb HATYpaJIbHOW CTENEHH; MCIOIb30BATh MOAXOMAIIYI0 (popMy 3amucu
JIEHCTBUTENIbHBIX YHCEN AJISl PeLICHUS MPAKTUYECKUX 3a/1a4 U NMPEICTAaBICHUS TaHHBIX.

OnepupoBaTh MOHATHSMHU: CHUHYC, KOCUHYC M TAaHIE€HC IPOU3BOJBHOTO yIja; HCIOJb30BaTh
3aIUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYECKUE (PYHKITUH.

YpaBHeHUs1 M HEPABEHCTBA

OnepupoBaTh MNOHATHAMH: TOXIECTBO, YPAaBHEHME, HEPABEHCTBO; IEJIOE, palMOHAIbHOE,
UppaLMOHAIILHOE YpPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BrImonaHsaTe ipeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN U peliaTh TPUTOHOMETPUYECKUE
YpaBHEHUSI.

BoimonnsaTe npeoOpa3zoBaHus 1EJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUHN U peliaTh
OCHOBHBIE THUIIBI IIEJIBIX, PAlMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHsATh ypaBHEHHMs] W HEpPABEHCTBA [JIsl PEIICHUS MaTeMaTHYeCKUX 3aJad W 3aJad u3
pa3IUYHBIX 00J1acTel HAYKW U PEAIbHON KU3HH.

MogenupoBaTh peanbHble CUTyallud Ha SI3bIKE anreOpbl, COCTAaBIISATh BBIPAXKEHUS, YpaBHEHUS,
HEpAaBEHCTBA 110 YCJIOBUIO 3a/1aud, MCCIEAO0BAaTh MOCTPOCHHbIE MOJENIN C UCIOJIb30BaHUEM armapaTa
anreopol.

DOyHKUMH U TPapUKHU

OnepupoBaTh MOHATUSIMHU: (YHKIHS, CHOCOOBI 3amaHusi (QYHKIHMHU, 00JIACTH OMpPEACIICHUS U
MHOXECTBO 3HaueHUH QyHKINHU, Tpaduk GyHKIMKM, B3aUMHO 00paTHBIE () YHKITUH.

OnepupoBaTh MOHATUAMHU: YETHOCTb M HEUYETHOCTh (DYHKUUHM, HYIHU (DYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBaTh rpaduku QyHKIUN A pelICHUS] YpaBHEHHIA.

CTpouThb 1 UNTaTh TPaQUKH JINHEHHON (QYHKIIMH, KBaIPATUIHON (PYHKIINHU, CTETICHHOW (PYHKITUH
C LEJbIM IT0KA3aTETIEM.

Hcnonb3oBaTh rpaduku GyHKUUH U UCCIeI0BaHUS POIIECCOB U 3aBUCUMOCTEN MPU PELICHUH
3a/1a4 U3 APYrux y4yeOHbIX NPEIMETOB U peabHOM KHU3HU; BbIpakaTh GOPMYIaMH 3aBUCUMOCTU MEKIY
BEJINYMHAMU.



Havana maTeMaTH4eCKOro aHajamusa

OnepupoBaTb MNOHATUSAMHU: IIOCJIENOBATEIBbHOCTb, apuMeTnyeckass U TeoMeTpudecKas
IIPOrPECCHH.

OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBaIOlIas TIeOMETpUYECKas IMPOrpeccusi, cymma
OEeCKOHEYHO yObIBaIOIIe reoMeTpUIeCKON IPOrpeccuu.

3amaBaTh [OCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M NPOTPECCUN I PELICHUs PEANBbHBIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

OnepupoBaTh NOHATHAMHU: MHOXECTBO, OTIEPALIMU HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapaTr sl ONHCAaHUSA DPEANBHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYrHX Y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHATHAMU: OIIPE/IeTICHUE, TEOPEMA, CIIEACTBHE, JJOKA3aTEIbCTRO.

11 KJIIACC

Yuciia ¥ BbIYHCTCHHUA

OnepupoBaTh NOHATUAMM: HATypaJbHOE, LEJIO€ YNCIIO; HMCIOJIb30BaTh IMPU3HAKU JEIUMOCTU
LEJIBIX YHCEII, Pa3JI0KEHHE YNCIIa Ha POCThIE MHOKUTENH [Tl PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBLHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMHE: JOTapu(pM YUCIIa, TECATHYHBIE U HATYPaIbHbBIE JIOTApPU(MBL.

YpaBHeHUs1 M HEPABEHCTBA

[TpumeHsATh CBOMCTBAa CTENMEHH A MpeoOpa3oBaHUs BBIPAXKEHUI; ONEpUPOBATH MOHATUSIMMU:
II0OKa3aTEIbHOEC YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI IOKA3aTENIBHBIX YPaBHEHUU W
HEPABECHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPAXKEHUN, COJEPKAIIUX JOTapU(PMbl; ONEPUPOBATh MOHATUSMHU:
Jorapu(MUUecKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JIOrapu(MUYECKUX ypaBHEHUN
Y HEPABEHCTB.

Haxonuts pemenus npoCcTeHIuX TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATHAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ PEIICHUE; NCII0JIb30BaTh CUCTEMY
JIMHEUHBIX YPAaBHEHUH I pELICHUs IPAKTUYECKUX 3a1a4.

HaxonuTe pemieHuss NpOCTEHIIMX CHCTEM M COBOKYIHOCTEM palMOHAIbHBIX YPaBHCHHH U
HEPABEHCTB.

MogenupoBaTh peanbHble CUTyalluH Ha S3bIKE anreOpbl, COCTAaBIISATh BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI IO YCJIOBMIO 3aJa4M, MCCIEA0BATh ITOCTPOECHHBIE MOJEIN C MCIOJIb30BAHUEM
anmapara ajreopsbl.

DOyHKUMH U TPapUKHU

OnepupoBaTh MOHATUSAMU: INepHOaUYEcKas (YHKIUS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKLUH,
TOYKH S3KcTpemMyMma (yHKIMM, HauOoibllee M HauMEHblee 3HaYeHHs (PYHKIMM Ha TPOMEXKYTKE;
MCTIOJIB30BaTh UX JUISI UCCIIE0BAHUS (QYHKIIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTh MOHATUAMU: TPaQUKH OKA3ATEIbHOM, JOrapUPMUUECKON U TPUTOHOMETPUUYECKUX
¢byHkuumii; n300pakaTh UX Ha KOOPAMHATHOM IIIOCKOCTH M MCIIOJIB30BaTh Ul PEIICHUs] YpaBHEHUU U
HEPaBEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH Ipa(UKH JUHEHHBIX YpaBHEHHH U MCIOIb30BaTh UX
JUISL PELLICHNs] CUCTEMBI IMHEHHBIX YPAaBHEHUM.



Hcnonb3oBaTh rpaduku QyHKIMHA U1 MCCIEIOBaHMUS TMPOLIECCOB M 3aBUCHUMOCTEH U3 JIPYTHUX
y4€OHBIX TUCLHUILIMH.

Havaja MmaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh MOHATUSAMHU: HENpepblBHAs (YHKUHMS; MPOU3BOAHAS (DYHKLMHU; HCIOIb30BATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICI IPOU3BOJHON JUIsl pelIeHUs 3a1a4.

HaxonuTh NpOM3BOAHBIE 3JIEMEHTAPHBIX (YHKUMH, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
MPOM3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOJIHYIO JUISI UCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
IPUMEHSATH Pe3yNbTaThl UCCIEA0BAHUS K IOCTPOECHUIO TPaPHUKOB.

Hcronb30BaTh NPOU3BOAHYIO JUIsl HAXOXKICHMS HAWIIY4YLIEro PELICHHs B IPUKIAIHBIX, B TOM
4HCIIe COLMAIbHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHAMU: I€pBOOOpa3Has W MHTErpaj; IOHUMAaTh TI€OMETPHUUYECKUI U
¢u3nyecKuil CMbICT UHTETpaJIa.

Haxonute mnepBooOpa3Hble »JIE€MEHTApHbIX (YHKIMH; BBIUUCIATH MHTErpan 1o Qopmyne
Herotona—JleitOnuna.

Pemarp mnpukiagHble 3aadd, B TOM 4YHCIIE€ COLUAIbHO-DKOHOMUYECKOTO M (PU3MUECKOro
XapakTepa, CpeACTBAMHA MaTEMaTHYECKOI0 aHAJIN3A.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yucaa v BbIYUCTCHUSA

Panmonaneubie ymucima. OOBIKHOBEHHBIE W JIECSTHYHBIE JIPOOU, TMPOIEHTHI, OECKOHEUYHBIC
nepuoandeckre Apodu. ApupMeTndyeckue Omepaluyd C palroHaIbHBIMU YHCIAMH, MpeoOpa3oBaHuUs
YHUCJIOBBIX BbIpakeHUHl. [IpuMeHeHune apoOell M TMPOIEHTOB JIJIsl pPELICHUs MPHUKIAJAHBIX 3a7ad W3
Pa3IMYHBIX OTpacied 3HAaHUW U PeabHON KU3HHU.

JeilicTBuTenpHbIie yncia. PalinoHansHble U UppalMOHANIBHBIC YUCa. ApUPMETHUECKHUE ONepalun
C JeUCTBUTENbHBIMU 4HCIaMH. [IpuOnmkEHHBIE BBIYMCIICHHS, TpPAaBWIA OKPYIJICHUS, NPHUKUIKA U
OIICHKA PE3YJIbTATA BBIUYMCICHUM.

Crenenp ¢ wnensiM mnokazatenem. CrangaptHas ¢opMa 3alucy  JACUCTBUTENHLHOTO YHCIA.
Hcnonp3oBanne moaxomasmiet GpopMbl 3amuCcCU NEUCTBUTENBHBIX YKCEN IS PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ NPE/ICTABICHUS IaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOW cTemeHu. [leiicTBus ¢ apuMETHUECKUMH KOPHSIMHU
HaTypajibHOMN CTEICHHU.

CHUHYC, KOCHMHYC W TAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHUHYC, apKTaHIEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxaecTBa v TOKIECTBEHHBIE TPe0Opa3OBaHUS.

[IpeoOpazoBaHre  TPUTOHOMETPUUECKUX  BhIpaXeHUH. (OCHOBHBIE  TPUTOHOMETPUYECKUE
(hOopMyIIHL.

YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHre HepaBeHCTBa. MeTo HHTEpBAJIOB.

Pemenne nensix U ApoOHO-pAIMOHATBHBIX YPABHCHU U HEPABEHCTB.

Pelenne nppanioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.



IIpumeHeHne ypaBHEHUH W HEPABEHCTB K PEIICHUI0 MaTEMaTUYeCKMX 3ajad4 M 3a4ad U3
pa3IMyYHbIX 00JacTel HAayKH U peasibHOM JKU3HU.

DOyHKUUH U TPaPUKH

@Oynxuyst, cnocoOsl 3ananus Gynkuuu. ['paduk Gynkuun. Bzaumuo o6patHble QyHKIUH.

Ob6usacte ompezaeneHuss M MHOXKeCTBO 3HaueHuN QyHkuuu. Hymum ¢ynxuun. Ilpomexyrku
3HAKOIIOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennas (yHKIUS C HATYpaJIbHBIM U IeJIbIM MoKa3aTeneM. E€ colicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHS N-0if CTENEHN.

TpuroHomerpuyeckas OKPYXKHOCTb, ONpeAeSeHHEe TPUTOHOMETPUUYECKHX (DYHKIMH YHCIOBOIO

apryMeHTa.

Hauvana MmaTeMaTH4eCKOro aHAJIN3a

[TocnenoBaTenbHOCTH, CTIOCO0BI 3a7aHus MOCJIEI0BATEIbHOCTEH. MoHOTOHHEIE
HIOCIIeIOBATEIBHOCTH.

Apudmernueckas U reoMmerpuyeckas nporpeccuu. beckoHeuHo yObIBaroIlas reoMeTpuyeckas
nporpeccusi. Cymma OeckoHeuHO YyObIBaroliei reomerpuyeckoi mnporpeccuu. Dopmyna CIOKHBIX
IIPOLEHTOB. Vcronbp30BaHNne MPOTPECCHH ISl PEILIEHUS PEAIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

MHoxecTBO, omnepauuu HaJg MHokecTBaMu. Jluarpammel Oiiepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara sl OMMCAaHUs PEabHBIX IPOLECCOB U SIBICHUM, NP PEIICHUN
3aJa4 U3 IPYTUx y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeCTBHE, 10KA3aTEIbCTBO.

11 KJIIACC

Yucaa v BbIYUCTCHUSA

Hatypanbubie u nienble yncina. [Ipu3Haku AeIMMOCTH LETbIX YUCEL.

Crernens ¢ palliOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTETICHH.

Jlorapudm uucna. JlecaTuyHbie U HaTypadbHbIE JOTapU(PMBbIL.

YpaBHeHUs M HEPABEHCTBA

[IpeoOpa3zoBanme BBIpaXEHUH, COIEPKAIINX JTOTaPUPMBI.

[Ipeobpa3oBaHue BbIpAXKEHHA, COEPIKAIINX CTENICHH C PAIlHOHATBHBIM MOKa3aTelIeM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl IMHEHHBIX YpaBHeHUN. Pelienre mpukiIaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMbI JIMHEHHBIX
ypaBHEHUH.

Cucrembl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

IIpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3aJad M 3a4a4 U3
pa3IUYHBIX 00JacCTe HAyKH U PeallbHOM JKU3HU.

DOyHKUUH U TPapuKHU

Oyukuusa. Ilepuonnueckue pynkuuu. [IpoMekyTku MOHOTOHHOCTH (YHKIMU. MakKCHUMyMbl U
MUHUMYMBI QyHKIMH. Hanbombiee 1 HauMeHbllee 3HaueHNe PYHKIIMU Ha TPOMEKYTKE.

Tpuronomerprudeckue (yHKINU, UX CBOMCTBA U TPAPHKH.

[Toka3zarenbHast u Jorapudmuueckas QpyHKIUU, UX CBOMCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKIUH IS peIieHUs] ypaBHEHUN U TMHEHHBIX CHCTEM.



Hcnonb3oBanue rpa¢ukoB (QyHKIUHN Ui MCCIeI0BaHUs MPOIECCOB U 3aBUCHUMOCTEH, KOTOPHIE
BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYIUX yUeOHBIX PEAMETOB U peaabHON KU3HU.

Havajia MmaTeMaTH4eCKOro aHaIu3a

HenpepsoiBable GpyHKIMH. MeTo1 HHTEPBAJIOB 7S pEIICHUS] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomerpuueckuil 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[TpousBogHble 3neMeHTapHbIX (QYHKUMHA. POpMyNbl HaXOXIACHHUA MPOU3BOJHON CYMMBI,
MPOM3BEACHUS U YACTHOTO (DYHKITMH.

[IpumeHeHne NpPOU3BOMHON K HCCIENOBAHUIO (YHKIMI HAa MOHOTOHHOCTH U DKCTPEMYMBI.
HaxosxaeHne HanOobIIero 1 HAUMEHbLIEro 3Ha4eHUsl (YHKIUU Ha OTPE3KeE.

IIpumeHeHne MpOU3BOIHOM JUIsl HAXOXKIEHUS HAWIYUIIEro PEeIIeHHs B IPUKIIAHBIX 3a4a4ax, I
OIpeieIeHNs] CKOPOCTH IMpoLecca, 3a4aHHOT0 (JOpMYIIOH UIIH rpaduKoM.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.
WuTerpain, ero reomeTpudeckuil u pusndeckuii CMbIc. Berauciienne uaTerpana mno gopmyse
Herotona—JleitbHuna



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunuecTBo yacoB
Ne HaumenoBaHue pa3iesioB H TeM JJyieKTPpOHHBIE (HU(pOBHIE)
Konrpoabusie | Ilpakrnyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
MHoxecTBa pallMOHAIBHBIX U
1 eHCTBUTENbHBIX YUCEN. PalinoHaIbHBIE 14 1 Bubmorexa ITOK
& -rat https://m.edso00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 @Oynkiun u rpadguku. CTeneHsb ¢ MeIbIM 6 bub6nmorexa LIOK
IOKa3aTeyieM https://m.edsoo.ru/1568aba3
ApudmeTrueckuii KOpeHb N—OH CTETECHH.
3 UppanuoHaisHble YPaBHEHUS U 18 1 Bubmrorexa ITOK
ppan M https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
DopmyIinl
4 T I/III)“OI};OMGT nn. TpUroHoMeTpuIECKUe 22 1 bubmorexa [OK
p puiL-1p p https://m.edso00.ru/1568aba3
ypaBHEHUs
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa HOK
4 porp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aIIUs 3 1 bubnuorexa [IOK
3HaHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 68 4 0

[NPO'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoanuyecTBo 4acos

Ne HaunmeHnoBaHue pa3iesioB U TeM DJIeKTpoHHbIe (LU (pPOBbHIE)
Kontpoabubie | IlpakTnyeckue
n/n NMPOrpamMmblI Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI
CreneHsb ¢ pallMOHATIBHBIM ITOKA3aTEIIEM.
1 [loxazarenbHast pynkuus. [lokazarenabHble 12 1 bubamorexa [OK
i ' https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABCHCTBA
Jlora ecKa K .
2 Hoiapiixizemﬂ:: q)y:mf:;nﬂ u 12 bubmmorexa [JOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpruueckue KIIUU U UX
3 r pa(l)m(n TTEIFOHOMGT q)IZ;{ecLI[me 9 1 bubamorera LOK
p P p https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
bu6nmoreka [IOK
4 IT I I 24 1
POMSBOAHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
n
° HICTPAL I €ro NPHMEHCHHA 9 https://m.edsoo.ru/f11c4afd
. bu6nuorexa [IOK
6 CHeTembl ypaBHeHHi 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanpHBIe U 1eJIbIe Ynciia 6 bubmorexa HOK
yp . https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aLIUs 18 5 bubmmoreka [IOK
3HaAHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
IR TG IIpoBepsiemble npeAMeTHBIE Pe3yIbTATHI OCBOCHHS OCHOBHOIT 00pa3oBaTeIbHOIi
R NpOrpaMMbl Cpe/IHero od1ero oopa3oBanus
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSAMH: PAIMOHAIBHOE U JEHCTBUTENILHOE YHCIIO, OOBIKHOBEHHAS
U JIeCsITUYHAs! 1poOb, IPOLIEHTHI
19 BeimonuATe apudmMernueckue omnepanuy ¢ palMOHATIBHBIMH M J1€HCTBUTEIbHBIMU
qHCIaMU
13 BbIoHATE MIpHOTMKEHHBIE BBIYUCIICHUS, HCTIONE3YA NpABKIA OKPYTIEHKA, AeTaTh
NPUKUIKY U OIEHKY pPe3yJIbTaTa BEIYUCICHUN
OnepupoBaTh THOHATHSAMM: CTENEHb C IIEJBIM IOKa3aTejeM, CTaHAapTHas ¢opma
14 3aluCcu  JIEHCTBUTENBHOTO 4YHUC]A, KOPEHb HATypaJbHOW CTENEHHU; HCIOJIb30BaTh
' HOIXOAAIYI0 (OpMY 3allUCH JEHCTBUTENBHBIX YUCEIN JJIS PELICHUS MPAaKTUYECKUX
3a]1a4d ¥ MPEJICTABICHUS TaHHBIX
OnepupoBaTth MOHATUSIMHU: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJILHOTO YIJIa;
1.5 UCIIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO Yrila depe3 oOpaTHbIe TPUTOHOMETPHUYECKHUE
GbyHKIIUN
2 YpaBHEeHMsI 1 HEpPAaBEHCTBA
OnepupoBaTh  MOHATHSMM:  TOXKJIECTBO, YpaBHEHHE, HEpPaBEHCTBO, IIEJIOE,
2.1 palMoHalbHOE, MPPALMOHAIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
99 BeimonuATe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKHX — BBIPDAKEHHA M pemaTh
' TPUTOHOMETPUUYECKHE YPaBHEHHUSI
BbimonHATe  mpeoOpa3oBaHMs  LENbIX, PAlUOHAIBHBIX W HPPALMOHAIBHBIX
2.3 BBIPAKEHUI M pelIaTh OCHOBHBIE THUIIBI LIEJbIX, PALIMOHAIBHBIX U MPPALMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHSTh ypaBHEHUS M HEPABEHCTBA IS PEIICHUS] MaTEeMaTHUECKUX 3a/1a4 U 3319
U3 Pa3IUYHBIX 00JIaCTel HAYKU M PealTbHOM JKU3HU
MogenupoBaTh pealibHble CHUTyallud Ha SI3bIKE alreOpbl, COCTaBIATH BBIPaXKEHUS,
2.5 ypaBHEHHUs, HEpAaBEHCTBA IO YCJIOBHUIO 3a/1a4M, UCCIIE0BaTh MOCTPOCHHbBIE MOJIENH C
YCIIOJIB30BAaHUEM allnapaTa ajareopsl
3 DyHKIIUU U Tpaduku
OnepupoBaTh MNOHATUSMU: (YHKUUSA, CHOOCOOBI 3amaHusi (QyHKUMH, 0O0JacTb
3.1 OTpeNeIeHNus] W MHOXECTBO 3HAYeHWH QYHKIUH, Tpapuk QYHKIUH, B3aUMHO
oOpatHble GYHKIUU
39 OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUYETHOCTh (YHKIMH, HYIU (QYHKIMH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBaTh rpaduku YHKIHN I pEIICHNS ypaBHCHUMA




Kon

HpOBepﬂeMme NMpeaAMETHBIC PE3YJIbTAaThbl 0OCBOCHUSA OCHOBHOI1 06pasoBaTe.m,H0ﬁ

MpOBEpIEMOTo NMPOrpaMMbl CpeHero 00uero 00pa3oBaHus
pe3yJbTara
34 Crpouth ¥ uuTaTh TrpaduKH JUHEWHOHW GYHKIMH, KBaApaTHYHOH (YHKIIHH,
CTENEHHON (YHKIIMH C HEJIbIM IOKa3aTeIeEM
Hcnonp3oBath Tpaduky GyHKIUNA IS UCCICAOBAHHS IMPOIECCOB W 3aBHCHUMOCTEH
3.5 IpY PELICHUH 33/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB M PEeabHOM JKU3HU, BBIPAXaTh
(hopMynaMu 3aBUCUMOCTH MEX]1y BETMYMHAMHU
4 Hauana MaTeMaTu4eckoro aHaiamsa
a1 OnepupoBatb HOHATHUAMMU: H0CJIEe10BATEIbHOCTb, apupmMeTHuecKas u
' reOMETPUIECKas MPOIPECCUH
42 OnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBarollasi reoMeTpuYecKasl Mporpeccus,
cyMMa 0€CKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON MPOTPECCU
4.3 3a/1aBaTh MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA  IIOCJIENOBATEIBHOCTEM W IPOIPECCHM Ul PELICHUS
peaJIbHBIX 3a]a4 MPHUKJIAHOTO XapaKTepa
S MHoXecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ONIEPALIUK HaJl MHOKECTBAMHU
59 Hcnosnb30BaTh TEOPETHKO-MHOXKECTBEHHBIN —ammapar JUisl ONMCaHUS peallbHbIX
MIPOLIECCOB U SIBJIICHUH, PU PEICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB
5.3 OnepupoBaTh NOHITHSIMH: ONPEEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon . .
TS IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM
s NMPOrpaMMbl CpeHero oomero 00pa3oBaHus
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh NOHATHAMM: HATypalbHOE, LEJIOE YHCJIO; HCIOJIb30BaTh IMPU3HAKU
11 JEIMMOCTH LIEJIbIX YKMCEN, Pa3I0KEHUE YUCIIa Ha MPOCThIE MHOXKUTENIN AJI PELICHUs
3aza4y
1.2 OnepupoBaTh NOHITHEM: CTENIEHD C PAIlMOHAIBLHBIM [TOKA3aTEIEM
1.3 OnepupoBaTh NOHATHIMH: JOTapu(M YUCIIa, TECITUYHBIC U HATYpaJIbHbIE JOrapu(pMBbl
2 YpaBHEHUsI U HEPABEHCTBA
[lpumeHsTh CBOMCTBAa CcTENEHW Uil TpPeoOpa3oBaHMs BBIPAKEHH, ONEPHUPOBATH
2.1 NOHATUSMM: TIOKa3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
NIO0Ka3aTeJIbHbIX YPABHEHUN 1 HEPABEHCTB
BoimonHaTe npeoOpazoBaHusi BhIpaXEHHH, COJAEp)KALIUX JOrapu(Mbl; ONepHUpoOBaTh
2.2 MOHATUSAMHU: JIoTapu(pMUIECKOe ypaBHEHHE M HEPaBEHCTBO; PEIIaTb OCHOBHBIC THUIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB
2.3 HaxoauTts pemenns npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB




Kon

HpOBepﬂeMble NMpeAMETHBLIC PE3YyJIbTaThbl OCBOCHUSA OCHOBHOI1 06pa3OBaTean0ﬁ

MpOBEPHEMOTo NMPOrpaMMbl CpeHero oo0mero 00pa3oBaHus
pe3yJbTara
24 OnepupoBaTth NOHATHAMU: _ cucrema JII/IHueﬁHLIX ypaBHEHMH U €€ pelleHue;
WCII0JIb30BAaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIs peHICHUs IPAaKTHUECKUX 3a]a4
o5 Haxonute pemeHns nDpoCTEWINIMX CHCTEM UM COBOKYIHOCTEH palOHAIbHBIX
' ypaBHCHHIA U HEPABCHCTB
MonenpoBaTh pealibHble CUTYallud Ha SI3bIKE€ aireOpbl, COCTAaBIISTH BBbIPAXKEHUS,
2.6 YPaBHEHUS, HEPAaBEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a/1a4y, UCCIIE0BATh IOCTPOECHHBIE
MOJIEJIM C MCII0JIb30BaHUEM ammapara ajire0pbl
3 OyHKIMU U TpaduKu
OnepupoBaTh MNOHATUAMM: TNEpUOAUYECKass (YHKLUS, NPOMEXYTKHM MOHOTOHHOCTH
31 (YHKIIMM, TOYKH OHKCTpeMyMa (YHKIMH, HauOoibllee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMHE Ha TPOMEXKYTKE; UCIIONB30BATh UX JUISl UCCICTOBAHUS (YHKIUH, 3aJaHHON
rpadukom
OnepupoBaTh  MOHATHAMHU: TIpaduKH  TOKa3aTeIbHOM, JorapupmMuyeckoil
3.2 TPUTOHOMETPUUYECKUX (DYHKIMH; M300pakaTh UX HAa KOOPAMHATHOM IIOCKOCTH U HC-
T10JIb30BATh JIJISl pEIIEHUs] YPABHEHUHN U HEPABEHCTB
33 N300paxaTh Ha KOOPIMHATHOW IUIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUH H
' YICII0JIb30BATh UX JUIsl PEIICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUIN
3.4 Hcnonb3oBath rpaguku GyHKIUA IS UCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH U3
JPYTrUX y4eOHBIX TUCIUIINH
4 Hauana MmaTeMaTH4ecKoro aHaimsa
OnepupoBaTh MOHATUSAMHU: HeNpepbiBHAas (QYHKLUUSA, NpOU3BOAHAS  (DYHKIMH;
4.1 UCIIOJIb30BAaTh F'€OMETPUYECKUN U (U3NYECKUN CMBICT MPOU3BOJHOM AJI pEUIeHUS
3a/1a4y
42 HaxonuTh mMpou3BOIHBIE AJIEMEHTAPHBIX (YHKIUH, BEIYUCISATH MPOU3BOJIHBIE CYMMBI,
NPOU3BEACHHUS, YACTHOTO (PYHKIIHI
43 Hcnonb30BaTh MPOM3BOAHYIO Ui HCCIelOoBaHMS (YHKUMHM HAa MOHOTOHHOCTb M
' HKCTPEMYMBI, IPUMEHSTh PE3YIbTaThl HCCIEAOBAHUS K IOCTPOSHUIO IpahUKOB
44 Hcnonb30BaTh NPOU3BOIHYIO ISl HAXOXKAECHUS HAWITYYILEro PeeHNs B IPUKIAIHBIX,
B TOM YHCJIE COIIMANIbHO-D)KOHOMUYECKHUX, 3a/a4ax
45 OnepupoBaTh NOHATUAMHU: TIepBOOOpa3Has U UHTErpajl; IOHUMATh FEOMETPUUECKUN U
' (bu3nUecKuil CMBICII HHTErpasia
46 Haxonuth mnepBooOpa3Hble 3JI€MEHTapHBIX (YHKUUH, BBIYUCIATH MHTErpajl o
' dhopmyne Herotona — JleliOnuma
47 Pemate mnpuknagHble 3agayd, B TOM 4YHCJIE COLMAIbHO-DKOHOMHUYECKOTO H

(GHU3HIeCKOro Xapakrepa, CpeJICTBAMH MaTEMAaTHUECKOT0 aHAIN3a




MMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Uucrna v BBIYUCTICHUS

Panmonaneubie uncna. OOBIKHOBEHHBIE M JICCATHYHBIC IPOOHM, MPOLEHTHI, OECKOHEUHBIE
nepuouieckue Apoou. ApudMeTHuecKue Onepauud ¢ paluoOHAJIBHBIMHM YHCIaMH, Tpeolpa-

11 30BaHMs YMCIIOBBIX BeIpaskeHUH. [Ipumenenne apoGeil u mpoueHTOB i peleHNs IPUKIIaIHbIX
3a7a4 U3 Pa3IMUYHbIX OTPACIICH 3HAHUI U peabHOMN KU3HU
HetictBurenpHble uucia. PanuoHanpHBIE W HppalMOHAIBHBIE YWcha. ApudmeTudeckue
1.2 |omepamuu ¢ AEWCTBUTEIBHBIME YnciIaMu. [IpuOmmkEHHBIE BRIYHUCIICHNUS, IPABUJIa OKPYTIICHHUS,
IPUKHUJIKA U OLICHKA PE3yJIbTaTa BbIUMCICHUN
Crenenpb ¢ menbiM mnokaszareneM. CTangapTHas (opma 3ammcu JAeHCTBHTENBHOro uucna. Mc-
1.3 [monb3oBanme mnoxaxonsmed GopMbl  3amMCH  JEMCTBUTENBHBIX YHCEN JJs  pEIIeHUs
NPaKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHbBIX
14 ApH(i)MeTHqSCKHfI KOpPEeHb HATypajbHOW cTemneHu. [lefcTBUS ¢ apupMETHUECKMMH KOPHSAMU
HaTypaJIbHOM CTENEHU
15 CuHyc, KOCHHYC U TAaHI'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTAaHI'€HC YHCII0-
BOI'0 apryMeHTa
2 |YpaBHeHus u HepaBeHCTBa
2.1 |ToxnecTBa M TOXIECTBEHHBIEC MPE0OPa30BaHUs
29 [IpeoGpa3oBaHue TPUTOHOMETPUYECKUX BBIpaK€HUH. (OCHOBHBIE TPUTOHOMETPHUUECKUE
dbopMyIbI
2.3 | YpaBHenue, kopeHb ypaBHeHHs. HepaBeHCTBO, pemeHne HepaBeHCTBA. MeTo HHTEPBAJIOB
2.4 |Pemenue nenbix u IpoOHO-pallMOHAILHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 |Pemenne nppanioHaAIbHBIX YPaBHEHUI M HEPABCHCTB
2.6 |Pemenue TpUroHOMETPUYECKUX YpaBHEHUHN
27 [lpumMeHeHne  ypaBHEHMM W HEpPaBEHCTB K  PEIIEHUI0O  MaTEeMAaTHYECKUX  3a]ay
¥ 33/1a4 U3 pa3InYHbIX 00J1acTell HAYKH U peabHOM KU3HU
3 | DyHKIMH U TpadUKH
3.1 [Dynxnwus, cnocoOsl 3aanus GyHkuuu. I'paduk Gyaxkumu. BzaumHo o6patHble GyHKINN
39 OOnacTb ompenesneHus: U MHOXKECTBO 3HaueHMH ¢ynkumu. Hymu ¢yskumu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC 1 HEUETHBIE (QYHKITUU
33 Crenennas (yHKIHS C HATYPAJIbHBIM U IIETBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CBolicTBa
' U rpaduK KOpHS N-0i CTeneHn
3.4 TpuroHomerpudeckas OKpY>KHOCTb, ONpEAeICHHE TPUTOHOMETPUUYECKUX (DYHKIIMK YHCIOBOTO
aprymMeHra
4 |Hayajia MaTeMaTH4eCKOro aHalIn3a
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHus  IOCIENOBaTEIbHOCTEH. MOHOTOHHBIE —THOCIE-
' JIOBaTEIbHOCTH
42 ApudmeTtrueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObIBaroIias reoMeTpudecKkas

nporpeccus. CymMMa 0€CKOHEUHO YOBIBAIOIIECH reoMeTpudeckoil nporpeccun. GopMyma Cox-




Kon

IIpoBepsieMblii 3JIeMeHT COleP:KAHUSI

HBIX TNPOLEHTOB. VCHoabp30BaHUE MPOTPECCUM Ul PEIICHUs PealbHbIX 3aJad MPHUKIATHOTO
Xapakrepa
5 |MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauud Haja MHoxecTBamu. Jlumarpammbl OJitnepa — Benna. Ilpumenenue
5.1 [TeopeTMKO-MHOXKECTBEHHOI'O ammapara Julsi OMMCAHUS peasibHBIX MPOIECCOB U SIBICHHM, MPHU
peLICHUH 3aJa4 U3 IPYTUX YUeOHBIX IPEIMETOB
5.2 |Onpenenenue, Teopema, ClI€ACTBUE, T0OKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna u BBIYUCICHUS
1.1 HarypanbHble u 1esble yncia. [IpusHaky 1equMoCcTH HebIX YHcel
1.2 CreneHpb ¢ palMoHAIBHBIM MoKa3aTeaeM. CBOWCTBA CTETICHH
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HATYpaJIbHBIE JTOTapU(BMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpeobpa3oBanHue BbIpaXXeHH, coepKalux Jorapu@msl
2.2 [TpeoOpa3oBaHue BRIPAKECHHUHN, COACPIKAIINX CTENICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 ITpuMepsl TPUTrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenabpHbIe YpaBHEHHSI 1 HEPABEHCTBA
2.5 Jlorapudmmuueckue ypaBHEeHHs U HEPAaBEHCTBA
26 CHCTS:MH HHHefIHBIXV ypaBHeHUH. PeleHne NpUKIagHBIX 3a7ad C MOMOIIBIO CHCTEMbI
JIMHEHHBIX YpaBHEHUN
2.7 CuCTEeMbI ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [lpumeHeHne ypaBHEHHi, CHCTEM M HEPAaBEHCTB K DPELICHHI0O MaTeMaTHYeCKUX 3aJad U
' 3aJ1a4 U3 pa3JIMYHbIX 00JaCTe HayKH U peabHOM JKU3HU
3 OyHKIMYU U rpaduxu
31 Oynkuus. [lepuoanueckue Gynkunu. [IpoMexyTkn MOHOTOHHOCTH (QYHKIIMH. MaKCUMYMBI
' 1 MUHUMYMBI QyHkimu. Hanbonbiee n HanMeHbliee 3HadeHue (DYHKITUN Ha TPOMEKYTKE
3.2 Tpuronomerpruyeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 ITokasarenbHas u JorapudmMuyeckas GyHKINHU, UX CBOICTBA U rpaduku
3.4 Vcnionb3oBanue rpadukoB GyHKIUHN JUIsl pelieHs] ypaBHEHUH U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB (QyHKIOMA [ HCCIeIOBaHMSA IPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HMKAIOT MPHU PELICHUM 33a/4a4 U3 JPYTruxX y4eOHBIX NPEIMETOB U peabHOU
KHU3HH
4 Hayaya maTemaTH4eCcKkoro aHaausa
4.1 HenpepriBHble QyHKIMH. MeTO MIHTEPBAJIOB JIJIsl pELIEHNs] HEPaBEHCTB
4.2 ITpousBoaHas GpyHkiun. I'eomerprueckuii u GU3NIECKHA CMBICIT TPOU3BOIHOM
4.3 [TpousBogHble 3rIeMEHTApHBIX (QyHKIMHA. DOPMYNBl HAXOXKACHUS MPOU3BOJHONW CYMMBI,




Kon

IIpoBepsieMblii 371eMeHT coIePKAHMS

NPOM3BEACHUS U YACTHOTO (DYHKIIMH

HpI/IMCHCHI/Ie HpOHSBOHHOﬁ K HUCCICAOBAHUIO Q)YHKHI/II}'I Ha MOHOTOHHOCTH U 5KCTPCMYMBI.

44 HaxoxieHrne HanboIbIIero 1 HauMeHbIIEro 3Ha4eHs! PYHKIMU Ha OTpe3Ke

45 [IpumeHeHre MPOU3BOJHON Ml HAXOXKICHUS HAWIYYIIEro peHIeHHs B MPHUKIATHBIX
' 3aadax, JJisl ONpeesICHIsI CKOPOCTH IpoIiecca, 3aIaHHOT0 (hOopMYIIoi min rpadukom

4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HBIX

47 WuTterpan, ero reoMeTpuueckuii W (Qu3MUeckuil cMbICI. BpluucieHume uHTErpana o

dbopmyne Heiorona — JleliOuua




MNPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOI OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJTHEI'O

Kon
NpoBepsieMoro
TpeOOBaHMS

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CpeHEero o01ero 00pa3oBaHusA

Bnanenne MeronaMu 10Ka3aTelbCTB, ANTOPUTMAaMU DPELIEHUS 3a7ad; yMEHUE
(GbopMynHMpOBaTh U ONEPUPOBATH MOHATHAMU: ONpEEIeHUEe, aKCHOMa, TEOPEMA,
CJIE/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHUJIbHBIE
(GOpMYTHPOBKH; TPHUMEHSATh UWX; YyMeHHE (OpMYIHpOBaTh OOpaTHOE U
IIPOTHUBOIIONOKHOE YTBEP)KICHHUE, NPUBOIUTH IMPUMEPHl U KOHTPIPUMEPBIL,
UCIIOJIb30BaTh METOJ MaTeMATHYECKOM MHIYKLMH; NPOBOAUTH 10Ka3aTEIIbHBIC
pacCyKI€HHs NpPH PEIIECHWH 3a7ad, OLECHHUBATh JIOTMYECKYIO IPABHIBHOCTH
pacCyXKIE€HUN; YMEHHE ONEPUPOBATH IMOHATHAMU: MHOXKECTBO, ITOAMHOKECTBO,
omepalMy  HaJ  MHOXECTBAMM; YMEHHME  MCIOJIb30BaThb  TEOPETUKO-
MHOKECTBEHHBIM anmapaTr [IJs ONUCAaHUS pealbHbIX IPOLECCOB U ABICHUN H
IIpU peUIeHUH 3a7a4, B TOM YHUCJIE U3 APYTUX y4eOHBIX IPEIMETOB; YMEHHE
ONEpPUPOBATh TOHATHAMHU: Tpad, CBI3HBIA Tpad, OepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh W OMUCHIBATh I'padbl pazIMuHBIMU CHOCOOAMU;
HCIOJIb30BaTh rpadbl MPH peIIeHUH 3a1a4

VYMeHHne onepupoBaTh MOHIATUSMH: HATypaJIbHOE YHUCIIO, IIEJI0€ YHCIIO, CTETICHb
C IenbIM [OKa3aTeleM, KOpPEeHb HaTypalbHOM CTENEeHH, CTENeHb C
palluOHAJIBHBIM  ITIOKA3aTCJICM, CTCIICHb C Z[ef/'ICTBI/ITCHI)HI)IM IIOKa3aTcJIEM,
jorapu¢Mm 4Yucia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJILHOTO YUCIIA, OCTATOK 10
MOJYNIIO, palMOHANBHOE YHCJIO, HWpPpAlMOHAIBHOE YHCIO, MHOXECTBa
HATypalbHBIX, IEJIbIX, PAIMOHAIBHBIX, JCHCTBUTENBHBIX YHCEN;, YMEHHE
HCIIOJIB30BaTh IMPU3HAKHW ACIUMOCTH, HanMMEHBITHHA O6HIHﬁ ACJINTCIIb U Hau-
MeHbIIIee 001Iee KpaTHoe, anroput™ EBKiHIa py penieHny 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIUOHHBIMU CHCTEMaMM CYMCICHMS, YMEHHUE BBIOJIHATH
BBIYMCJICHUE 3HAYCHWH W TPeoOpa3oBaHMs BBIPAKEHHH CO CTEHCHAMH |
norapudmamu, npeoOpa3zoBaHUs APOOHO-PALMOHAIBHBIX BBIPAKEHUN; YMEHHE
OTIePUPOBAThH TIOHATUSMU: MOCIICIOBATEILHOCTD, apu(MeTHIecKas Mporpeccus,
reoMeTpuyueckasl Iporpeccus, OECKOHEYHO YObIBalollas TeoMeTpHuYecKas
NPOTPECCHs; YMEHHE 3a/1aBaTh IMOCIEA0BATEIIEHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYppPEHTHBIX (OpPMYJ; YMEHHE OINEpUPOBATh MOHATUSMHU: KOMILIEKCHOE
YHucCJIo, COHpS[)KéHHI)IC KOMIIJICKCHBIC YMUCJIda, MOAYJIb U ApIr'YMCHT KOMIIJICKCHOT'O
yuciaa,  (GopmMa  3amuMCHM  KOMIUIEKCHBIX — 4Mcen  (reoMeTpuyeckas,
TPUTOHOMETPUYECKas U anreOpanydeckasi); yMETh POU3BOIUTD
apI/I(bMCTI/I'-I€CKI/IC HeﬁCTBHH C KOMIUICKCHBIMH YHUCJIaMH; MPHUBOJUTH IMPHUMCEPEI
HCIIOJIb30BAHHA KOMINJICKCHBIX YHCECJI; ONICPHUPOBATH INOHATUAMMA: MaTpHLla 2X2 u
3x3, onpeaenuTesb MAaTPULIbL, TeOMETPHUYECKUI CMBICIT ONPEAEITUTEIS




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHusA

YMeHue ONCpUpOBaATH IIOHATHUAMMU: paluOHaJIbHBIC, HppannuOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/ILIeCKI/Ie, TPUTOHOMETPHYCCKUEC
YpaBHCHHA W HCPABCHCTBA, UX CHUCTCMbI; YMCHHC OIICPHUPOBATL IMOHATHAMU:
TOXACCTBO, TOXICCTBCHHOC Hp€06pa3OBaHI/Ie, YpaBHCHUC, HCPABCHCTBO,
cucreMma ypaBHeHHfI U HCPABCHCTB, paBHOCHUJIIbBHOCTDb ypaBHeHPIfI, HCPABCHCTB U
CUCTCM; YMCHUC PpCIIATb YPABHCHUA, HCPABCHCTBA U CUCTEMbI C IOMOIIBIO
Pa3IINYHBIX HpI/IéMOB; peiiaTh ypaBHCHUSA, HCPABCHCTBA U CUCTCMBI C IMapaMET-
poM; TMPUMCHATH YpaBHCHHA, HCPABCHCTBA, HWX CHUCTCMbI I PCHICHUA
MAaTCMAaTUYCCKUX 3aJlad U 3aJa4 U3 Pa3JINYHBbIX oOnacreit HAayKu U pCaHBHOﬁ
KU3HU

YMeHue  onepupoBaTh  MOHATUAMHU:  (QYHKIUS, YETHOCTh  (YHKIHUH,
HNEPUOJUYHOCTh  (DYHKIMM, OTrPaHMYEHHOCTh  (DYHKIMHM, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIUHM, HauOoJblllee W HAaWMEHbIICE 3HAYCHUS
(GYyHKIMU Ha TPOMEXKYTKE, HempepbiBHass (yHKIMSA, acCUMOTOTHI Trpaduka
GyHKUMU, TnepBas M BTOpass MNpPOU3BOAHASA (DYHKIMHM, TE€OMETPUYECKHH U
(U3UYECKUN CMBICI MPOU3BOJIHOM, TIEPBOOOpa3Hasi, ONMPEACIEHHBIN UHTETPall;
YMEHHE HaXOAWTh AaCUMNTOTHl Tpaduka QYHKIUH, YyMEHHE BBIYHCISTH
MPOM3BOJIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO M KOMITO3UIMH (PYHKIUH, Ha-
XOAMTh YpaBHEHHE KacaTelbHOW K rpaduky (yHKIMH; YMEHHE HaXOIUTh
IIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKLMH; YMEHHE HCIIOJIb30BaTh MPOU3BOIAHYIO
JUTS MiccliefoBaHus (DyHKIWH, HAXOUTh HanOOJbIINE U HAUMEHBIITNE 3HAYCHUS
¢GbyHKUMH; CTPOUTH TpaUKH MHOTOWIEHOB C UCIOJB30BAaHUEM armapara
MaTeMaTUYeCKOTO aHajn3a; HNPUMEHSATh IPOU3BOAHYIO U HAXOXKIEHUS
HAWIyYIlero peueHns B MPUKIAAHbIX, B TOM YHUCIIE COLHMATBbHO-?9KOHOMUYECKUX
n (QU3MYECKUX 3aJadaxX; HAXOAUTHh IUIOMIAANM B OO0BEMBI (PUTYP C MOMOIIBIO
MHTErpaja; MPUBOAUTH TPHUMEPHl MaTEMaTHYECKOTO MOJECIUPOBAHUS C
OMOIIBIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMM: Tpapuk (yHKIMH, oOpaTHas (yHKLuS,
KOMITO3UIMs  GYHKIWK, JHHEHHas (QyHKOMUS, KBaapaTudHas  (QyHKIUSA,
panmoHanbHast PYHKIUS, CTeTIeHHAs (PYHKIUsS, TPUTOHOMETpUYECKUEe (YHKITUH,
o0paTHBIE TPUTOHOMETPHUYECKHE (PYHKIMH, IIOKA3aTENbHAS U JIOrapupMIIecKas
(GyHKIMU; yMEHHE CTPOUTh TpadUKd H3YYEHHBIX (YHKIMHA, BBIIOIHSITH
npeoOpa3oBaHusl rpauKoB (QYHKIUM, MCHONb30BaTh I'paUKU I U3Y4EHUS
IIPOLIECCOB M 3aBUCHUMOCTEH, NpH pELIEHUH 3a4ad U3 JAPYrux Yy4eOHbIX
PEeIMETOB

U 3aJa4 M3 peaJbHON XHU3HM; BBIpaKaThb (OPMYIaMU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA W Tpaduku (YHKUMHA JUId peIIeHUs
YpaBHEHMH, HEpPaBeHCTB M 3aJay C [apaMeTpaMu; H3o0paxaTb Ha
KOOPJMHATHON IUIOCKOCTU MHOKECTBA PELICHUN YPABHEHUM, HEPABEHCTB U MX
CHCTEM

YmMmenue pemiaTh TCKCTOBBIC 3aJa4U pa3HbIX THUIIOB (B TOM YHCJIC Ha MMPOLICHTHI,
JO0JIM W 4aCTH, Ha JIBHIXXCHUC, pa60Ty, CTOUMOCTb TOBApOB W YCJIYI', HAJIOT'H,
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TpeOOBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHusA

3amayn M3 O00JacTH YOpaBJICHUS JIMYHBIMH U CEMEHHBIMU (DHHAHCAMHU);
COCTaBJISITh BBIPA)XCHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBHUIO
3aJauu, MCCIIENOBATh MOJYYCHHOE PEIIeHHE W OIICHWBATh MPaBIONOJ00HOCTH
pe3yJabTaTOB; YMEHHME MOJEIMPOBaTh pEaJbHbIE CHUTyallMM Ha $3bIKE Ma-
TEMAaTUKHU; COCTABIIATh BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 3aJa4yM, MCCJIEAOBAaTh IIOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM
annapara ajreOpbl, HHTEPIPETUPOBATD MOJYUECHHBIH pe3ylbTaT

YMeHue omnepupoBaTh TOHATUAMH: CpeaHee apudMeTHYecKoe, MeIHnaHa,
HauOoJiblllee W HAWMEHbIIEEe 3HAYEHUS, pa3Max, IUCIEpPCHs, CTaHIApPTHOE
OTKIIOHCHHE YHCIOBOrO HabOpa, yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
uHboOpMalnio, TPEACTaBIECHHYI0O B TaOIuIax, Ha JauUarpaMmax, rpadukax,
OTpPaXKaloIllyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBICHUM; MPEICTaBISTH
I/IH(bOpMaI_II/IIO C IIOMOIIIBIO Ta6JII/ILI U auarpaMM; UCCICAOBATL CTATUCTUYCCKUC
JaHHBIC, B TOM YHUCJIC C MPUMCHCHUCM Fpa(bI/I‘ICCKI/IX MCTOHNOB U SJICKTPOHHBIX
CpelCcTB; Trpaduuecku HCCIeI0BaTh COBMECTHBIE HAOMIONEHUS C MOMOIIBIO
JIMarpaMM pacCerBaHUs U JIMHEHHON perpeccuun

YMeHue onepupoBaTh MOHSATUSMU: CIy4alWHBIA ONBIT M CIIy4ailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITUSI; YMEHHUE BBIYUCIATH BEPOATHOCTH C
UCTOJIb30BaHUEM TI'paUUECKHX METOJIOB; NMPUMEHATH (OPMYIIbI CIOXKEHUS U
YMHOXXEHUSI  BEPOSITHOCTEH, (OpMyily TMOJHOW BEpOATHOCTH, (opMyiy
bepnymiu, komOuHaTtopHble (aKThl U GOPMYJBI, OLEHUBATH BEPOATHOCTH
peanbHbIX COOBITHI; YMEHHME ONEpHUPOBATH MOHITUSIMM: ClydailHas BeJIWYHHA,
pacrpezeiieHie BEpOSITHOCTEH, MAaTEMAaTHYECKOE 0XKUIAAHUE, JUCIIEPCHUS U CTaH-
JApTHOE OTKJIOHEHHE CIy4alHOW BEJIMYMHBL, (DYHKIUHM paclpeleieHus Hu
IUVIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIIBHOTO M HOPMAJBHOIO PACIPEACICHUM;
YMEHHE HCIIOIb30BATh CBOMCTBA H3YYEHHBIX pACIPEICICHUN Ui pPELICHHUS
3aJa4; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHUCEN, METO/IbI BEHIOOPOUHBIX
UCCIICIOBAaHUM; YMEHHE MPHUBOAMUTH MPUMEPH MPOSBICHUS 3aKOHA OOJIBIIMX
quceal B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUAX; YMEHHME ONEpUPOBATh
NOHATHAMM:  COYETAaHUE, IEPECTAHOBKA, YHUCIO  COYETaHUM,  YHCIIO
NepecTaHoBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U
pacCyXJIeHus Uil pElIeHus 3aJad; OLCHUBATb BEPOSATHOCTU PEAJIbHBIX
COOBITHH; COCTaBJIATH BEPOATHOCTHYIO MOJEIb M  HMHTEPIPETUPOBATH
MOJTYYCHHBIA PE3yJIbTAT

VYMenue ONCpHUpOBaATh MOHATHAMU: TOYKA, IMpPAMad, IJIOCKOCTb, NPOCTPAHCTBO,
OTpE30K, JIy4, BEJIUYMHA YIJIA, IUDIOCKUI YroJl, ABYTPaHHBIM YroJj, TPEXTPAaHHBIN
YIOJjl, CKpELIUBAIOIIMECS IMpPsMBIE, MAapaJUICIbHOCTh U IEPIECHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, Yoyl MEXAy MpsSMBIMHM, yrojl MEXIy IpsMOM H
IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 10 IUIOCKOCTH,
pacCTosAHUC MCEKAY IMPAMBIMH, PACCTOAHUC MCKAY IIJIOCKOCTAMU, YMCHHUC
UCTOJNb30BaTh TPU pPEUIeHWH 3aJad  H3y4eHHble (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLIGHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOILEro MHpa;
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NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHusA

CTPOUTH MATCMATHUYCCKUC MOJCIIN C IMOMOLIBIO T'COMETPUUCCKHUX MOHATHU U
BCJIMYMH, p€IIAaTh CBA3aHHBIC C HUMU IPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOW@AAbL (GUTYpbl, O0BEM (UTYDBHI,
MHOTOTPaHHUK, MPaBWJIbHBIII MHOTOIpAaHHHK, CEYEHHE MHOTOIpaHHHUKa, KYO,
napajieNienunesl, Nnpu3Ma, NupaMmuaa, (urypa ¥ IOBEPXHOCTh BpaIICHUS,
WIMHAP, KOHYC, Imap, cdepa, miom@nb cdepsl, IUIOMAAL MOBEPXHOCTH
NUpPaMU/bI, TPU3MBL, KOHYycCa, IMJIMHApA, O0BEM KyOa, MNPsIMOYroJIbHOTO
napajuiesienunea, NupaMuIbl, MPU3Mbl, IUINHApA, KOHYca, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEUYEHUS KOHyca W LWIMHApA, MapajUlelIbHbIE OCH WM
OCHOBAHHIO, CEUYEHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHyCa;, yMEHHE CTpPOUTb CEYEHME MHOTOTPaHHUKA, H300pa)kaTb MHOIO-
IPaHHUKM, (UIypbl U NOBEPXHOCTU BpAIEHUS, UX CEUEHHs, B TOM YHUCIE C
IIOMOUIbIO  3JIEKTPOHHBIX  CPEACTB;  yYMEHHME  IPUMEHATH  CBOWCTBA
reOMETPUYECKUX (PUryp, CaMOCTOATENBHO (OPMYIHUPOBATH OIpPENEICHHUS
u3ydaeMbIX (uryp, BBIIBUraTh THIOTE3bl O CBOMCTBaX M IpH3HAKaX
r€OMETPUUECKHUX ¢buryp, 000CHOBBIBAThH
WIA ONpOBEpPraTh MX; YMEHHE TPOBOJUTH Kiaccuukanuioo Quryp 1o
pa3sIMYHBIM ~ IPU3HAKaM, BBIIOJHATH  HEOOXOIMMBIE  JIONOJIHUTEJIbHbIE
OCTPOCHMSI
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YMeHue onepupoBaTh MOHATHIME: JBHKEHHUE B MPOCTPAHCTBE, MapaiedbHbINA
MEPEHOC, CHUMMETPUS Ha IUIOCKOCTH H B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHme MOA00HsI, MOA00HBIE (PUTYPHI; YMEHHUE PACTIO3HABATH PABHBIC H
nogo0Hble (UTYphl, B TOM YHCIIE B IPHUPOJE, MCKYCCTBE, apXHUTEKTYpE;
UCIONIb30BAaTh TEOMETPUUYECKHE OTHOIICHHS MPH PEIICHUH 3a/ay, HaXOJIUTh
r€OMETPUYECKHE BEIWYUHBI (JJIMHA, YTOJI, IUIONIa/b, OOBEM) MPU PpElICHUU
3aja4 U3 JpYrux Y4eOHBIX MPEAMETOB U M3 pEalbHOM >KU3HH; yMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEIUYMHBI ([UIMHA, YTOJ, IUIOHaAb, OOBEM,
IUIOIA/Ib TIOBEPXHOCTH), HCHOJIB3YsI W3Y4YCeHHbIE (HOPMYIBI U METOMBI, B TOM
YHCIIe: TUIONIA b IOBEPXHOCTH MTUPAMHJIBI, IIPH3MBI, KOHYCa, IIMJIHHAPA, TUTOIIAlb
cdepbl; 00BEM Kyba, TPSIMOYTOJIBHOTO HapajuIeeune1a, TUPAMUIbl, TIPU3MBI,
[WIMHIpA, KOHYCa, Iapa; yMEHHUE HAXOJWUTh OTHOIICHHE OOBEMOB MOIOOHBIX

¢uryp
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YMeHHuEe OmnepupoBaTh IOHATUSAMHU: MPSAMOYTOJIbHAS CHCTEMa KOOpPJ/HHAT,
BEKTOp, KOOPAWHATBHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa 1Mo 0asucy, CKaIsIpHOE
NPOU3BEACHNUE, BEKTOPHOE IMPOU3BEIACHHUE, Yroj MEKAY BEKTOpaMH; yMEHHE
UCTIOJb30BaTh  BEKTOPHBIH W KOOPAMHATHBIA  METOA IS PEUICHHUS
TCOMETPUYCCKUX 33124 M 3aJ1a4 JPYruX y4eOHBIX MPEJIMETOB

13

YMeHue BBIOMpaTh TOAXOMISIIMA METOJ JJIS pEeNIeHUs 3a1add; MMOHUMaHHE
3HAYMMOCTHA MaTEMATHUKH B U3yUYEHUU TIPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBJICHUI; yMEHHUE pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B
HUCKYCCTBE, YMEHHE TMPUBOJUTH NPUMEPhl MATEMATUYECKUX OTKPBITUU




NpoBepsieMoro
TpeOOBaHUS

Ko
A IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHusA

POCCHICKOW U MUPOBOM MaTEMATUYECKOU HAYKH

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon IIpoBepsieMbIi 3JIEMEHT CONePKAHUSA
1 |Ywucna 1 BEIYUCIEHUS
1.1 |HarypasbHble u nenble yncina. IIpuzHaky 1eIMMOCTH HEJIbIX YnCell
19 Panmonanbhele yncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEYHbIE
" | mepuoanueckue apodu
13 Apudmernueckuil KOpeHb HAaTypajbHOM cTemeHH. JlelcTBus ¢ apupMeTHUECKUMHU KOp-
" |HsMHM HATYpaJbHOW CTEIICHU
14 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb ¢ palMOHAJIBHBIM TOKa3zareneM. CBoiicTBa
CTENEHU
15 CuHyc, KOCHUHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTYMEHTA
1.6 |Jlorapudm yucna. JlecsiTHaHbIC U HATYPATbHBIC JIOTAPHU(PMBbI
JleiicTBuTenbHBIE YHCIa. ApU(METHUECKUE OINEpalud C JCHCTBUTEIBHBIMHA YHCIIAMH.
1.7 |IlpuOmmk€éHHBIE BBHIYMCIICHUS, MpaBHia OKPYIJCHHS, TNPUKUAKA W OIEHKa pe3yibTara
BBIYMCIICHUIN
1.8 |IIpeobGpa3oBaHue BbIpaKEHUI
1.9 |KommnekcHble yncia
2 | YpaBHEeHMs U HEpAaBEHCTBA
2.1 |llensie u 1poOHO-palMOHATBLHBIC YPAaBHCHHS
2.2 |HppanuoHanbHbIE ypaBHCHHS
2.3 | TpuroHoMeTpu4ecKrue ypaBHCHHsI
2.4 |Iloka3zaTenbHbIC U JOorapuMHUUECKUE YPABHCHHUS
2.5 |llensie u 7poOHO-paIMOHATLHBIC HEPABCHCTBA
2.6 |HppanmonanpHble HEpaBEHCTBA
2.7 |Iloka3zaTenbHble U JOTapUPMHIECKHUE HEPABCHCTBA
2.8 | TpuronomerpuyecKkie HEPABEHCTBA
2.9 |Cucremsbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 |YpaBHeHHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. OnpeieanTe b MaTpUIlbl
3 | Dynkuuu u rpaduku




Kon

IIpoBepsieMblii 21eMeHT colePKAHUS

OyHkuus, crnocoOsl 3ananus ¢yHkiun. ['paduk dyHknuu. Bzaumuo obpatHbeie QyHKINU.

3.1 . )
YértHble 1 HeuéTHbIe QpyHKIMK. [lepuoanyeckue GyHkuun
Ob6nacte onpezeneHnss U1 MHOXecTBO 3HaueHud (ynkuuu. Hynu dynkuuu. [Ipomexyrku
3.2 |3HaKOmocTOsHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHUH. MaKCHMyMBbl ¥ MHHAMYMBI
¢byukunu. Hanbonplee 1 HanMeHblIee 3HaueHue (PyHKIMHU Ha TPOMEKYTKE
33 CrenenHass (QyHKIMA C HaTypajJbHBIM U IIeJbIM TOKazareneM. EE cBoiicTBa
' u rpaduk. CoiicTBa u rpaduk KOpHs N-0i cTeneHu
3.4 |Tpuronomerpuyeckue GyHKINU, UX CBOICTBA U rpaduKu
3.5 |IlokazarenpHas u norapudmMudeckas GyHKIIMU, UX CBOMCTBA M rpaduKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB GyHKud. CBoicTBa (DYHKIHI, HEMPEPHIBHBIX Ha
" |oTpeske
3.7 |IlocnemoBaTeabHOCTH, CIIOCOOBI 3aaHus IIOCIEN0BATEILHOCTEN
3.8 | Apudmernueckast u reoMmeTpudeckas nporpeccun. opmysa CI0KHBIX TPOLICHTOB
4 |Hauana MareMaTH4ecKOro aHaiausa
4.1 |[IIpousBonnas ¢pyHkuuu. IIpon3BoaHbIE 371€MEHTAPHBIX (YHKIHUII
492 [IpumeHeHne TPOU3BOJHON K MCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH M AKCTPEMYMBI.
"~ |Haxoxnenue HanboIbIero ¥ HAMMEHBIEro 3HaYCHNsI DYHKIUH Ha OTPE3Ke
4.3 |IlepBooOpaznas. MuTerpan
5 |MHoxecTBa U JOr'MKa
5.1 | MHoXxecTBO, onepauu Haj MHOKecTBamMu. J{lnarpammel Diinepa — Benna
5.2 |Jloruka
6 [BeposTHOCTB M cTaTHCTHKA
6.1 |OmnwmcarenbHas CTATUCTHKA
6.2 |BeposTHOCTB
6.3 |KomOunatopuka
7 [Teomerpus
7.1 [®urypsl Ha NIOCKOCTH
7.2 |IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 |MHOrorpaHHUKH
7.4 |Tena u MOBEpXHOCTU BPALICHHUS
7.5 |KoopauHaTbl 1 BEKTOPHI










