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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTH4YecKoe M abCTPaKTHOE MBIIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT yYHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIB30BATh WX JUIS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTUHHOCThH, JOKa3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3yuenus ydyeOHOro kypca «Anredpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCS MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JesATeNbHOCTH, Tpedyromen
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauyajga MaTeMaTUYeCKOro aHallM3a» BbIAETICHbI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXECTB, MareMarhdeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIEHO C(POPMYJTUPOBAHHON MaTeMaTHYECKOM 3aaul, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIECHUH, BKIIIOUYAIONIUX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
NpUOJIKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIE BBIPAXKEHUS, pad0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKue 3a/1auu U Orepaliu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEI, Oco0ble CBOHCTBA
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHEHHUS JIJISl PEIICHUS PA3IMUHBIX 337a4 POpPMHUPYETCS MpPeCTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeajM3yeTcs Ha MPOTSIKEHHH BCETO OOydeHHUsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHIA, HEPABEHCTB M CHCTEM, a TaKXke 3a/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TTOMOIIBIO TTPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKuuu. JlaHHas comepkarenbHas TWHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKECHUM,
coepXalmx creneHu W Jjorapudmbel. braromaps u3ydeHuio anreOpandeckoro marepuala
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs C
JpYTUMH  JUHUSAMH  Y4eOHOTO  Kypca, TIOCKOJBbKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIME Ui peleHust 3ajad W3 JPYTUX Y4eOHBIX IMPEeIMETOB W pealbHOW >KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEX]Y pa3IUnYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYY€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMICHWI0O W  KOHKPETU3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISIETCS BO3MOXXHOCTh CTPOUTH TPA(PHUKU CIOKHBIX (DYHKIUH, OMPEACTIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHUSI MATEMaTHYECKUX MOJIEICH pealbHbIX CUTyallud, [03BOJISET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT JHUHUSA «MHOXECTBAa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX MPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €i CTPOTrOCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaAKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET DPA3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTUUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIEJECH pEaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuaj yueOHOTO Kypca IMIUPOKO MCIOIB3YETCs IS PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3YETCs B TIPOIIECCE M3YUEHUS BCEX TeM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henenmo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLIEHTOB Ui PEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIICHUSA, IIpaBWJIa OKPYIJIEHWs, MPUKHUIKA M OLEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pelleHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHS  HPPALHOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reéOMETPUUYECKHH CMBICI M CBOMCTBA, BBIUMCIEHHE €I0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

IlocTpoeHre MareMaTHYeCKUX MOJENIECH pealbHOM CUTYyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPAaBEHCTB K DPEIICHHI0 MaTEMaTHYECKMX 3aJad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKUUH U rpadpuKu

OyHK1us, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHxmun. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOILIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HajJl MHOXKXECTBAMU M UX CBOMCTBa. /{narpammel Ditnepa—Benna.
IIpuMeHeHrnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HauOospmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, aliropuT™Ma EBKIHIA 115 pemeHus 3a1a4 B EJIbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHIECKHE ONepalud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C MOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HW, HHTEPIPETALus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHne onpenenéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUUCKONM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX TOCIEACTBUN JIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU Ul Pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
YCTAaHABJIMBATh CYHIECTBEHHBIA MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAaHHA JUIA OOOOLICHHUS H
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuns: B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aK/II0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CrHoco0 pemieHns YydeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (PUKCHPYIOIIUE MPOTUBOpEUYHE, MPoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTEI MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX AJIi OTBETAa HA BONPOC U IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3MpOBaThb W HWHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBIE YHUBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOACHCHUA II0 XOAY pClICHHUA 3ada4yd, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI> pasiiniuuec U CXoaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHul ¢ yu€TOM HOBOM nHpopManuu.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMATUUECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh M UCMOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaTbHOU palbOTHI MpH
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, cOpMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBAThH MOHATUSAMU: PALMOHAILHOE YHCIIO, OECKOHEYHAs! MepUoanYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peajibHOM JKU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN ISl PEIICHUs MPAKTUYEeCKUX 3auad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOAHO  ONEpPUpPOBaTH  MOHATHUSIMU:  TOXKJIECTBO, ypaBHEHUE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUJIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
onpeAenuTeNb MaTpullbl 2 X 2 W €ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAU€HUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C TOMOMIIbI0 MAaTpull U
ornpeaenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3ybTaT;

UCIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
palroHaIbHBIM TIOKa3aTeleM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HMPpPALMOHANbHbBIC,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEW;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: (YHKIHSA, CIOCOOBI 33aJaHMs (PYHKIWH, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHAas (YHKIHMS C HATypaJlbHBIM W IIEIBIM
nokasarenem, rpaQuk cTerneHHOW (YHKIIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas (QyHKIUU, UX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIICHHs YPaBHEHUN;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpEAeTICHHE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauyana MaTeMaTH4eCKOro aHAJIn3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEIICHNS PEaTbHBIX 331a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH MNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHIECKOTO aHaJIM3a KaK aHaun3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpadura
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHATHAMHU: TIepBas W BTOpas TNPOHW3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM JIJIsl pEIIeHU 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME TMpPEAMETHBIC
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTYypaJIbHBIX M LEJbIX YHUCEN, UCIOJIb30BaTh NMPU3HaKU Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHMCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATH  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

MPUMEHSTh TpaduuecKue METObI JIUIsl PEIICHUs] YPAaBHEHUM 1 HEPABEHCTB, a TAKXKE 3a1a4
C IapaMeTpaMy;

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, THTEPIPETUPOBATh MOJIYUYEHHBIN pe3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOoJIbIIIee U HAUMEHbIIIee 3HaUCHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
npoiiecca, 3a1laHHOTro (OpPMYIIOi Ui rpadukom;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MAaTEMaTHYECKOM MOJICIIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Konrpoabnsie IIpakTHyeckue
n/n  MmporpaMmmsl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
MHO}KCCTBO HeﬁCTBHTeHI’HI’IX qHuCCII. DOI'UC Mos mKoIa httDSZ//mVSChOOLEdU.I‘U/ )
MHorouseHbl. ParonaabHbIe DNEeKTPOHHBIM OaHK 3aJaHHUH AJIS OLICHKU
24 1 (yHKIHOHATBHON TPAMOTHOCTH
ypaBHeHI/Isl nu HepaBeHCTBa. CI/ICTCMI)I https://fg.resh.edu.ru/;
TTMHEHHBIX ypaBHeHI/IP'I Bbu6mnoreka IIOK https://m.edsoo.ru/f2a34950
OT'UC most mikona  https://myschool.edu.ru/ ;
CDYHKI_II/II/I u l“pa(i)I/IKI/I. CrenenHas DNEKTPOHHBIN OaHK 3aIaHU IS OIICHKH
12 1 (yHKIMOHATBHO# IPAMOTHOCTH
q)yHKHI/Iﬂ C LICJIBIM ITOKAa3aTcJIEM https://fg.resh.edu.ru/;
Bubmuorexa ITOK https://m.edsoo.ru/f2a34950
®I'UC mos mkona https://myschool.edu.ru/ ;
ApudmeTHaecKkuii KOpeHb N-0if CTENCHH. OneKTPOHHBIi OaHK 3a/1aHHH M1 OLCHKH
15 1 (DYHKIMOHATEHON TPaMOTHOCTH
HppannonaibHbIC ypaBHEHHUS https://fg.resh.edu.ru/;
bubnmoreka ITOK https://m.edsoo.ru/f2a34950
OT'UC most mikona  https://myschool.edu.ru/ ;
IMokazaTenpHas (I)YHKHHH. DNEKTPOHHBIH OaHK 3aIaHUI A1 OLICHKH
10 1 (yHKIMOHAITLHOI IPAMOTHOCTH
HOKa3aTeJILHI)Ie ypaBHeHI/ISI https://fg.resh.edu.ru/;
Bub6mmoreka IIOK https://m.edsoo.ru/f2a34950
®OI'C mos mkona https://myschool.edu.ru/ ;
HOFapI/I(bMI/I‘-ICCKaSI (byHKHHﬂ- DNEeKTPOHHBIN OaHK 33/TaHHH JJIS OLICHKU
18 1 (YHKIMOHATEHON TPaMOTHOCTH
HOFapI/I(bMI/I‘{eCKI/Ie ypaBHeHI/Iﬂ https://fg.resh.edu.ru/;
bubnmorexa ITOK https://m.edsoo.ru/f2a34950
OT'UC mos mikona  https://myschool.edu.ru/ ;
TpI/IFOHOMCTpI/I‘-IeCKI/Ie BBIPOKEHHS U DICKTPOHHBIN OaHK 3aaHUI JJIs1 OLICHKH
22 1 (hyHKIMOHATEHON TPaMOTHOCTH
YpaBHCHU:A https://fg.resh.edu.ru/;
Bubnmorexa ITOK https://m.edsoo.ru/f2a34950
OI'MC most mkoa  https://myschool.edu.ru/ ;
HOCJ’ICI[OBB.TCJIBHOCTI/I nu HpOPpeCCI/II/I 10 1 SHeKTpOHHLIfI OaHK 3aaHui IUIS OI[EHKH

(YHKIIMOHATBHOM TPaMOTHOCTH
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https://fg.resh.edu.ru/;
Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950

OI'MC mos mkoma https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 33/IaHUH JJISI OTICHKH

HenpepsiBable pynknuu. [IponsBoanas 20 1 yHKIMOHATLHOI TpaMOTHOCTH
https://fg.resh.edu.ru/;
Bbubmuorexa ITOK https://m.edsoo.ru/f2a34950
®I'MC most mkona  https://myschool.edu.ru/ ;
HOBTOpeHI/Ie 0000111eH1E DNEeKTPOHHBIM OaHK 3aJaHHUH AJIS OLICHKU
’ o ’ 5 2 (hyHKIMOHAIBHON TPaMOTHOCTH
cucreMaTtusanus 3HaHuu https://fg.resh.edu.ru/;
Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME



https://fg.resh.edu.ru/
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

HccnenoBanue GyHKINNA ¢ TOMOIIBIO
MIPOU3BOIHOMN

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThbI

22 1

IIpakTH4eckue
padoThbI

JaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

®I'UC mos mkoma https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 33/IaHUH IS OTICHKH
(hyHKIMOHAIEHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubmuorexa ITOK https://m.edsoo.ru/f2a34950

[lepBooOpasHast u HHTETpAI

['paduku TPUrOHOMETPUUYECKUX
byukuii. TpuroHomerpuueckue
HEPaBEHCTBA

12 1

14 1

®I'UC mos mkona https://myschool.edu.ru/ ;
DNEKTPOHHBIA OaHK 331aHHUH AJIS OLICHKU
(hyHKIIMOHATIBHOH TPaMOTHOCTH
https://fg.resh.edu.ruf;

Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950

OI'MC mos mkoma https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aIaHU IS OIICHKH
(hyHKIMOHATEHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubmuorexa ITOK https://m.edsoo.ru/f2a34950

HppanmonanbHbie, TOKa3aTeIbHBIE U
norapu(MUIEeCKrue HEPABEHCTBA

KommexkcHbie unciia

24 1

10 1

®OI'C mos mkona https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 33/1aHHH JJIS OLICHKU
(yHKIMOHATBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/;

bubnmorexa ITOK https://m.edsoo.ru/f2a34950

OT'UC most mikona  https://myschool.edu.ru/ ;
DNEKTPOHHBIH OaHK 3aIaHUI A1 OLICHKH
(hyHKIMOHATEHOH TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bub6mroreka IIOK https://m.edsoo.ru/f2a34950

HatypanbeHble u 11e51b1e ynciia

CucTeMbl pallMOHAIBHBIX,
UpPpalMOHATBHBIX MTOKA3aTEIbHBIX U
JorapupMHUUECKUX ypaBHEHUI

10 1

12 1

®OI'C mos mkona https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 33/IaHHH JJIS OLICHKU
(YHKIMOHATBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/;

bu6noreka [{OK https://m.edsoo.ru/f2a34950

OI'MC mos mkona https://myschool.edu.ru/ ;
DEKTPOHHBIH OaHK 3aIaHMI IS OLICHKH
(hyHKIMOHATEHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubnmorexa ITOK https://m.edsoo.ru/f2a34950
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OI'UC mos mkoaa https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 33/IaHU IS OTICHKH

3az[aq1/1 C ImapamMeTpamMu 16 1 (DYHKIIMOHATEHOM TPaMOTHOCTH
https://fg.resh.edu.ru/;
Bbubnmorexa ITOK https://m.edsoo.ru/f2a34950
OTUC most mikona  https://myschool.edu.ru/ ;
HOBTOpeHI/Ie 0000111eH1E DNEeKTPOHHBIM OaHK 3aJaHHUH AJIS OLICHKU
’ o 16 2 (yHKIMOHATBHOI IPAMOTHOCTH
cucreMaTtui3annia 3HaHUN https://fg.resh.edu.ru/;
Bbubmuorexa ITOK https://m.edsoo.ru/f2a34950
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

e MaremaTnka. Anrebpa 1 Hauana MareMaTHueckoro aHanumsza, 10-11 kmace/ Mep3msik
A.T'., Homupogckuii [[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E., O6mecTBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO M3naTenbekuii neHTp « BEHTAHA-T'PA®y;
AxmmonepHoe obmectBo «M3natenbctBo «IIpocBemnieHue;

e Martemarnka: anrebpa v Hayalia aHaJIM3a, reoMeTpusi. Anredpa u Hadaia
MareMaTtuueckoro ananmsa 10-11 kmacesl/IILA.Anumos, 10.M.Komsarun, M.B. Tkauesa,
H.E.®enopora, 1.M.111abyHuH.

METOANMYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e AnreOpa 1 Havasia MaTeMaTHYECKOro aHanu3a. Meroaudeckue pekomenganuu. 10-11
kiacesl - @enoposa H.E., TkaueBa M.B.Metoaunueckue pekomenganuu K yueonuky L. A.
Anumoga, 0. M. Konsruna, H. E. ®énopoBoii u ap.

e AnreOpa 1 Havajga MaTeMaTudeckoro aHanmusa. Jugaktudaeckue Marepuansr. 11
kiace. [IpodunbHsiil ypoens - Conomun B.H., Cron6os K.M., IIparyceBuy M.S.

e JluakTrueckue MaTepuabl o aaredpe u Hadajgam ananuza 10-11
kinacc/M.M.11Ia0ynun M.B.TkaueBa, H.E.®enoposa, P.I".I'azapsn. U3natenbcTBo
«IIpocBenienuey;

e Anre6Opa u Havaja MareMatudeckoro ananusa. 10 kiacc. YrinyOlieHHbII ypOBEHb.
Mertonnueckue pekomenganuu - [Iparycesuy M.A. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e OI'UC mos mxkona https://myschool.edu.ru/;

® DJIEKTPOHHBII OaHK 3aJaHui I OIIEHKH (PYHKIIMOHATIBHOM IpaMOTHOCTH
https://fg.resh.edu.ru/;
¢ bu6mmoreka [{OK https://m.edsoo.ru/f2a34950;

e OeieparbHbI HHCTUTYT MEAArOrnIecKUX n3MepeHuid hitps://fipi.ru .
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