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HHOACHUTEJBbHASA 3AIINCKA

PabGouast mporpamma ydeOHOro Kypca «AusreOpa ¥ Hayajla MaTEeMaTHYECKOrO aHain3a» 0a30BOro
ypoBHs i oOydarormxcs 10 —11 kiaccoB paspaborana Ha ocHoBe DenepaabHOr0 TroCyAapCTBEHHOTO
00pa30BaTeNpHOTO CTAaHIAPTAa CPEIHEro o0Imero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBIBIIEMBIX K MATEMAaTHUYECCKOMY OOpa30BaHMIO, U TPAIUIMIA POCCHICKOTO 00pa30BaHusI.
PeaJII/I?;aI_[I/ISI IporpamMmal oOecreunBaeT OBJIAACHUC KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABIAIOIIUMU OCHOBY
AJIL CaMOpPa3BUTHA W HCIIPCPLIBHOI'O O6p3,30BaHI/ISI, EJIOCTHOCTH O6L[[eKyJIBTypHOFO, JJMYHOCTHOTO "
[I03HABATEIBHOTO PA3BUTHS IMIHOCTH O0YUYAFOIIIHXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» SBIISETCS OJAHMM W3 Hauboiee 3HAYMMBIX B
porpamMMe CTapIiei MIKOJIBI, MOCKOJBKY, C OAHOH CTOPOHBI, OH 00ECIeYynBaeT MHCTPYMEHTAIBHYIO 0a3y
JUIE M3YYEHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (POPMHPYET JIOTHUECKOE H
abCTpakTHOE MBIIIJICHUE YYalllUXCsi HAa YpPOBHE, HEOOXOAMMOM Ui OCBOCHHUS KYpCOB HH(OPMATHKH,
OOIIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH. B pamkax [aHHOTO Kypca ydaliuecs OBIAJeBaIOT
YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOH Hayku, KoTopas ¢GOpMylIUpyeT CBOU JOCTHIKEHHUS B
MaTeMaTH4ecKoi dopme.

Kypc anreGpsl 1 Hauan MareMaTHYeCKOro aHAIU3a 3aKJIabIBA€T OCHOBY JJIs YCIIELIHOTO OBJIA/JECHUS
3aKOHaAMH (U3UKU, XUMHUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHJIEHIMA 3KOHOMHUKH M OOIIECTBEHHOM
KHU3HU, TI03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO
HCIOJIb30BaTh UX B IOBCEAHEBHOM *U3HU. B ToXe BpeMs oBiajieHne abCTPaKTHBIMU U JIOTHYECKH CTPOIMMHU
MaTEeMaTHYECKUMU KOHCTPYKLHMSMU pPa3BUBAaeT YMEHHWE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
MCTUHHOCTh YTBEpXKJIEHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKpPETH3alllio, adCTparupoBaHue M aHaJOTHIo,
(dbopmMHpyeT KpeaTUBHOE U KPUTHUYECKOE MbIlIUIeHHE. B xo/e n3yueHus anreOpbl U Hadyal MaTeMaTHYeCKOro
aHajM3a B CTaplled IIKOJIE YyYaliuecs II0Ay4aroT HOBBIM OINBIT pEUICHUSA [PUKIAJHBIX 3a1ady,
CaMOCTOATENIBHOTO TOCTPOCHUSI MATEMATHYECKUX MOJENEH pealbHbIX CHUTyallud W HWHTEPHpPETalHH
ITOJIYYEHHBIX PEIICHNUN, 3HAKOMATCS ¢ MPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, HAYKE U
B HCKYCCTBE, C BBIJAIOIIUMHUCS MAaTEMAaTHYECKUMH OTKPBITUSAMHU U UX aBTOPaMHU.

Kypc oOnamaer 3HaYMTENbHBIM BOCHHUTATEIbHBIM IMOTEHILMATIOM, KOTOPBIM pealn3yercsi Kak 4depes
y4eOHBII MaTepuall, CHOCOOCTBYIOUINHA (POPMUPOBAHMIO HAYYHOTO MUPOBO33PEHMS, TaK U Yepe3 crenupuKy
y4eOHOM  JesATeNbHOCTH,  TpeOyIolled  caMOCTOATENBbHOCTH,  aKKypaTHOCTH,  MPOJOJIKUTEIbHOM
KOHILICHTpAllMi BHUMAaHU U OTBETCTBEHHOCTH 3a MOJIyYCHHBIN PE3YNIbTAT.

B ocHoBe Meronukum oOyuyeHus anreOpe M HayajgaM MaT€MaTHYECKOro aHajau3a  JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

Crpykrypa Kypca «Anredpa W Hayajla MaTeMaTHYEeCKOIO aHaINW3a» BKIIOYAET CIEAYIOIne
coJiepKaTelIbHO-MeToANuecKue JTUHUU: «Yucna U BelYHCIeHUus», «DyHKIUU U rpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hawama Maremarnueckoro ananmmsza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEpKaTEIbHO-METOANYECKHUE JTUHUK U3y4YaroTCsl Ha MPOTSHKEHUH ABYX JIeT oOydeHus B CTapuieil mikoJie,
€CTECTBEHHO JOIOJHSASA IPYT APYra U IMOCTEIIEHHO HACHIIAsCh HOBBIMU TEMaMU U pasjenaMu. [laHHBIN Kype
ABIISICTCS MHTETPAaTHBHBIM, TOCKOJIBKY OOBEIMHSET B cebe CcoJepKaHWe HECKOJIbKMX MaTeMaTH4YeCKHUX
JTUCLUIUIMH: anreOpa, TPUTOHOMETpUs, MaTeMaTUYeCKH aHaln3, TeOpHst MHOKECTB U 1p. [To Mepe Toro kak
yJaluecs: OBJa/JeBaloT BcE Oosiee HIMPOKMM MaTEeMaTWYeCKHM alllapaToM, y HHUX IOCIEI0BaTEIbHO
dbopMupyeTcsi U COBEPLIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYEeCKyI0 MOJIENb peaJbHOW CHUTYyallHH,
MIPUMEHSTh 3HAHUS, TIOJyYeHHbIE B Kypce «AnreOpa M Hadaja MaTeMaTUYECKOTO aHAJINW3a», JAJIs pelIeHUs



CaMOCTOSITENTbHO C(HOPMYITMPOBAHHOW MaTeMaTUYECKOM 3alayu, a 3aTeM HHTEePIPETUPOBATh MOJyYEHHBIH
pe3yJibTar.

CopepxarenpHO-MeTOIMYECKas JTHHUS «UKcla U BRIYUCICHUS 3aBepiiaeT (JOPMUPOBAHUE HABBIKOB
UCIIOJIb30BaHUs JICHCTBUTENBHBIX YHCEN, KOTOpoe OBbLIO HauyaTO B OCHOBHOM mIkone. B crapieii mikone
ocoboe BHUMaHUE yiensercs (POPMUPOBAHUIO MPOUYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIOJIb30BAaHUE PA3NUYHBIX (OPM 3aMUCH JEHCTBUTENHLHOTO YHUCIIA, YMEHHUE pPAIMOHAJIbHO BBIMNOJIHSTH
JNCUCTBUSL C HHUMH, JAelaTh MPUKUIKY, OIEHHUBAThH pe3ynbTar. OOydaromuecs TOIy4aroT HaBBIKA
MpUOMMKEHHBIX BBIYHUCIICHHA, BBITIOTHEHHS JCUCTBUN C YHCIaMH, 3allMCAHHBIMH B CTaHIAPTHOU Qopme,
KCIIOJIb30BAHMS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHUIA.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSHKEHUH BCEro 00y4YeHHs B CTapIleH IIKOJIe,
IIOCKOJIBKY B KaXIOM pasjeiie IpOrpaMMbl IPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOLIUX 3a1ad.
OOyuaromyecs: OBIaJEBAIOT PA3JIMYHBIMM METOJAMH PELICHMS 1IeJIbIX, PAMOHAIbHBIX, UPPALlMOHAIbHBIX,
[IOKA3aTeIbHbIX, JIOTAapUPMUUECKUX W TPUTOHOMETPUUYECKUX YpPAaBHEHUH, HEPAaBEHCTB U HX CHUCTEM.
[Tonmy4yeHHbIE YMEHUSI MCIIOJB3YIOTCS MPH HCCIEAOBAHUU (YHKUIUI C MOMOIIBIO MPOM3BOIHON, PEIICHUH
MPUKJIAJHBIX 33]a4 U 33/a4 Ha HaXO0)K/IE€HUE HauOONIbIIMX M HAaMMEHbIIUX 3HaueHuM (yHKuuuU. JlaHHas
cojZiep)KaTeNbHasl JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHME YMEHUH BBIIOJIHATH PACUYETHI IO
¢dopmynaM, mnpeoOpa3oBaHMs LENbIX, PpAlMOHAIBHBIX, HWPPALMOHAIBHBIX W TPUTOHOMETPUUECKUX
BBID@)KEHUI, a TaKkKe BBIPAKCHUH, COAEp)KAIlUX CTeneHu u Jorapudmsl. braromaps u3ydeHHIo
areOpanyeckoro Mmarepuaja MNPOUCXOAMT JalibHelllee pa3BUTHE aITOPUTMHUYECKOIO U abCTPaKTHOTO
MBILUIEHUS ydalluxcs, (OPMUPYIOTCS HaBBIKU JAETYKTUBHBIX PAacCyXJE€HUH, paboThl C CHMBOJBHBIMHU
dbopmamu, TpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBHCMMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AinreOpa
npeiaraeT dQQEeKTHBHBIE MHCTPYMEHTBI UIS PEIICHHs NMPAKTHUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToiuueckass JUHUS «DyHKIMKM U Trpa@UKu» TECHO NEperyieTaeTcs C JAPYyruMu
JUHUAMM Kypca, IOCKOJIBKY B KAakKOM-TO CMBICJIE 3aJa€T IIOCIIEI0BATEIbHOCTh H3Yy4YEHUs MaTepuala.
M3yueHne cTeneHHo, MOKa3aTebHOM, J0rapupMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOUCTB U
rpaduMKoB, UCHOJb30BaHUE (DYHKUUN IS pelIeHus 3ajad U3 JAPYruX y4dyeOHbIX IMPEIMETOB U pealbHOU
YKU3HM TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAJIN30M, TAK U C PEIICHUEM YpPaBHEHUH U HepaBeHCTB. lIpu
3TOM 00JIbIIIOE BHUMAHUE YyJenseTcs GOpMUPOBAHUIO YMEHHS BbIpaKaTh (OPMyJaMU 3aBUCUMOCTU MEXY
pa3IMYHBIMM BEIMYMHAMH, HUCCJIENOBaTh IMOJy4eHHbIE (DYHKLMH, CTPOUTh MX rpapuku. Marepuan 3Toit
COJIep KATEIIbHOW JIMHUM HALEJICH HAa Pa3BUTHE YMEHMI U HABBIKOB, ITO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTHU
MEXJy BEIMYMHAMU B pa3IM4HOM (opMme: aHANUTHYECKOH, rpaduueckoil um cioBecHoi. Ero mzyuenue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIICHHI0O U KOHKPETU3aLUH,
HCIIOJIb30BAaHUIO AHAJIOT .

CopepxarenpHas nuHus «Haganma mareMaTndeckoro aHanw3ay IO3BOJSET CYHIECTBEHHO PACHIMPUTH
KpYI' KaKk MaTeMaTH4YeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIMHBIX 00Yy4alOUIMMCs, Y KOTOPBIX MOSBISETCA
BO3MOYKHOCTh HCCIIEIOBaTh U CTPOUTH rpaduku (YyHKIHHA, ONpenensTh WX HauOOJbIINEe M HauMEHbIINe
3HA4YEHHUs, BBIYMCIATH IUIOMIATU (GUTYp M OOBEMBI TeN, HaXOAUTh CKOPOCTH M YCKOPEHHs IPOLIECCOB.
JlanHas colep:KaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTU IIOCTPOCHUS MATEMaTUYECKUX MOJENIEH
pealbHBIX CHUTyalud, HAxXOXKJIEHUsS HAWIYy4YLIero pELICHHUs B IPUKIAAHBIX, B TOM YHUCJIE COLMAJIBHO-
HSKOHOMHMUYECKHUX, 3ajadyaX. 3HAKOMCTBO C OCHOBAMHU MaTEMaTHYECKOIO aHajau3a CIIOCOOCTBYET pPa3BUTHIO
abctpakTHOro, (OpPMaNbHO-JIOTMYECKOIO U KPEaTUBHOIO  MBIIUIEHUS, (OPMUPOBAHUIO  YMEHHMH



pacrno3HaBaTh MPOSBIICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyyaronyecs y3HaKT O
BBIJIAIOLIUXCS PE3YJIbTAaTaxX, MOJYUCHHBIX B X0/ Pa3BUTHS MAaTEMaTUKH KaK HAyKH, U UX aBTOpax.

ConepsxarenpHo-MeTOIMUeCKast TUHUS «MHOXKECTBa U JIOTHMKa» B OCHOBHOM IIOCBSIIIIEHA 3JIEMEHTAM
TEOPUM MHOXKECTB. TeOopeTHKO-MHOXKECTBEHHbIE IPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJbHOMN
MaTEeMaTHKHU ¥ MPEJIararoT HauOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAUHSIOMNN BCE pa3/iebl MATEMATHKH H
e€ MPWIOKEHU, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHUYECKHUE AUCLUUILIMHBL B equHoe 1ienoe. [Toaromy BaxHO
JaThb BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTEMaTHKU U
MCIOJIb30BATh €T0 JIJISl BRIPAXKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOrO aHalM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEMaTHYECKOTO MOJICTHPOBAHUS, KOTOpPBIE MPU3BAHBI CPOPMHUPOBATH HABBIKM IOCTPOSHUS MOJENeH
pEATbHBIX CUTYyallUid, UCCIICOBAHMS 3TUX MOJIENel ¢ MOMOIIBIO ammapara aireOpbl ' MaTeMaTHYECKOTO
aHaJIM3a U MHTEPIPETAllMU MOJIYUCHHBIX pe3yibTaToOB. Takue 3ajaHusi BIUICTEHBI B KaXKIbIH U3 pa3/eiioB
MpOrpaMMBbl, MOCKOJBKY BECh MaTe€pual Kypca IIHPOKO HCHIOIB3YETCs JUIsl pelIeHUs MPUKIATHBIX 3aj1ad.
[Ipu perieHnn peanbHbIX TPAKTHUECKUX 3a7a4 y4yallrecs pa3BUBaOT HAOII0JaTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIIEMY.
JlestensHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIAIHBIX 3ajad OpraHU3yeTrcs B Mpoliecce
M3YYEHHUS BCEX TeM Kypca «Anredpa 1 Hayaiaa MaTeMaTH4YEeCKOTO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM TutaHe Ha M3y4eHHUe Kypca anreOphl M Hayall MaTeMaTUYeCKOro aHanu3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2
yaca B Hejtenro B 10 kiacce u 3 vaca B Henenmo B 11 kiracce, Beero 3a JiBa roga ooydenust — 170 4acos.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYUCIECHUA
Pammonaneubie  umcna. OOBIKHOBEHHBIE W JCCATHYHBIC APOOHM, TIPOIECHTHI, OECKOHEUHBIE

nepuoanYecKkre apodu. ApudmeTHdyecKkne ornepanud C pardoOHATBHBIMH YHCIAMH, TPEoOpa3OBaHM



YHCIIOBBIX BblpaxkeHU. [Ipumenenue npoGeit U MpoIeHTOB [Tl pelIeHHs MPUKIAIHBIX 3344 U3 Pa3IN4HbIX
OTpacjei 3HaHUW U pealbHOU KU3HMU.

JlelicTBUTENbHBIC yucia. ParmoHanbHble M MppalOHAIBHBIE YnCia. ApHU(PMETHYECKUE ONEpaluy C
NeWCTBUTENbHBIMU unciamMu. [IpuOmmkEHHbIE BBHIYMCICHUS, MpaBUIIa OKPYIJICHUS, NMPUKUAKA W OLEHKA
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp ¢ 1menbiM mokasareneMm. CranmaptHas ¢opma 3amucu  JEHCTBUTENIBHOTO  YHCIA.
Hcnonb3oBanue noaxoasineil (opMbl 3arucu JEHCTBUTEIBHBIX YHCEN IJIS PEIlIeHUs MPAaKTUYeCKUX 3aad U
MIPEACTABJICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemneHH. JleWcTBus ¢  apuPMETHYESCKUMH KOPHSIMH
HaTypaJIbHOM CTECIICHHU.

CuHyC, KOCUHYC M TaHT€HC YMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI€HC YUCIIOBOTO
apryMeHra.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTo HHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-PALlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YpPaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPABHEHHM.

[IpumeHeHNEe ypaBHEHMI M HEPABEHCTB K PEIICHHUIO MaTEMATUYECKUX 3ajad U 3ajad U3 pa3IMYHBbIX
o0ractell HAyKH U pealbHOM JKU3HU.

DOYyHKUMH U TPaPUKU

Oynk1ws, cnocoOsl 3aganus GyHkuu. I'paduk Gpynkumun. Bzaumuo oOpatHblie GyHKINU.

OO6nacte onpeaeneHus M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu  ¢ynkumn. IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

Crenennast GyHKIIMS C HATypaJbHBIM M IIeNbIM TIoKaszateneM. E€ croiictBa u rpadux. CBolicTBa u
rpaduk KopHs N-0i cTeneHu.

TpuroHnomeTrpuyeckass OKpPYKHOCTb, OIpEAEICHHUE TPUTOHOMETPUUYECKUX (DYHKUMN YHCIOBOTO
apryMeHTa.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3a
HOCJ’IG)IOBaTeJ'H)HOCTI/I, CII0COOBI 3aJJaHUS IIOCJIEIOBATEILHOCTE. MOHOTOHHEBIE ITOCIICAOBATEIBHOCTH.

Apudmernueckas U reoMerpuueckas mnporpeccuu. beckoHeuHo yObIBaromasi IeoMeTpUuYecKast
nporpeccusi. Cymma OecKkOHEYHO YObIBaromiel reoMmerpuyeckoil mporpeccu. @Dopmyna CIOXKHBIX
poueHTOB. Mcronp30BaHWe NPOrpeccCHM [UIsl PEIIEHUs peajbHBIX 3a7ad MPUKIATHOTO XapakTepa.

MHokecTBA U JOTHKA

MHoxecTBO, onepaluu Haj MHOecTBaMu. /narpammel Diinepa—Benna. IlpuMeHnenune TeopeTuko-
MHO’KECTBEHHOI'0 aIllapara /sl ONKUCaHUs PEAIbHBIX IPOLECCOB U SBJICHUH, IIPU PELIEHNUHN 3a1a4 U3 APYTUX
y4eOHBIX IPEIMETOB.

Onpenenenne, TeopemMa, ClIeICTBUE, JOKA3aTEIbCTBO.

11 KJIACC
Yuciia 1 BLIYUCICHUSA



Hatypanbubie u nemnbie uncina. [Ipu3Haku 1e1MMOCTH 1EeNbIX YHCET.
Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWCTBa CTETICHH.
Jlorapudm uncna. JlecaTHaHbIe U HATypaJIbHBIC JIOTaPH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA
[IpeoOpa3zoBanue BbIpaXKEHHM, COIepKalINX Jorapru(MBbI.

IIpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMX CTENEHN C PAIIMOHAILHBIM TTOKA3aTeIIeM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHeHUM. PelieHue mpuUKIaJHBIX 3a/lady C MOMOIIBI0O CHUCTEMBI JIMHEHHBIX
YpaBHEHUU.

CucTtembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUW, CUCTEM M HEPABEHCTB K PEUICHUIO MaTEeMaTHYECKUX 3aJad W 3aJad W3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HH.

DyHKIUHN U TPaPUKH

Oynknus. Ilepuonnueckne ¢yakmun. [IpoMeXyTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMYMBI H
MUHUMYMBI GyHKIHMU. Haubosnblee 1 HauMeHbIlee 3HaueHUe (PyHKIIMU Ha IPOMEXYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOICTBA U Ipa(UKH.

[Toka3zarenbHas u orapudpmuyeckas GyHKIUU, X CBOMNCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUMN 1715 pelieHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB (YHKIMA JUIsT MCCIETOBAHUS MPOIIECCOB W 3aBHCHUMOCTEH, KOTOpHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana MaTeMaTH4eCKOro aHAJIM3a
HerepHBHHe q)YHKI_[I/II/I Meton HUHTCPBAJIOB UL PCIICHUA HCPABCHCTB.

[TpousBosHble d31eMeHTapHbIX (QyHKIUH. [‘eomerpuueckuil cMmbica NPOU3BOAHON. DOpMyIBI
HaXO0XKJICHHUS IPOU3BOIHONW CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKILIMH.

[IpuMeHeHHe TPOM3BOJHOW K MCCIEIOBAHUIO (YHKIMA Ha MOHOTOHHOCTb M OIKCTPEMYMBI.
Haxoxaenne HaubobI1ero 1 HauMEHbILIEro 3Ha4eH!s PYHKIIMU Ha OTPE3Ke.

IIpuMeHeHne POU3BOJHON Ul HAXOXKACHUS HAWIYYIIEro PElICHUs B NMPUKIAIHBIX 3a1adax, JUIst
OIIpeJIeJIEHUs] CKOPOCTH IIpoIiecca, 3alaHHOr0 (JOPMYIION WU rpaduKoM.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reomeTpuueckuid M (u3Mdeckuid CMbICH. Bbluncienue uHTErpana mo ¢opmyie
Herorona—IJlelibHuna.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenue yueOHOro mnpeamera «MaTemMaTHKay JODKHO OOECIeYMBaTh JOCTIDKEHHE Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHHS  CIEAYIONUX JIMYHOCTHBIX, METANpPEAMETHBIX U  TPEIMETHBIX
00pa30BaTEeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE  pe3ynbTaThl  OCBOGHMSI  MpOrpaMMbl  y4deOHOro  mpeamera  «Marematuka»
XapaKTepU3yIOTCSL:
I'paxciaHckoe BOCIUTaHUE:

C(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3HMLIMU O0YYAIOMIETOCsT KaKk aKTHBHOIO M OTBETCTBEHHOTO
YjieHa POCCUICKOro oOmIecTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOIEAyp I'paxaaHCKoro oOuiecTBa (BbIOOPHI, OMPOCHl U Mp.), YMEHHEM
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaAMH B COOTBETCTBUHU C UX (DYHKIIUSMU U HA3HAUECHUEM.

[laTpuoTHyeckoe BOCIUTAHUE:!

c(OPMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOM UACHTUYHOCTH, YBAKEHUS K MPOHUIOMY U

HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, HEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHHUSIM POCCHUCKUX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMAaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITMTAHHSI:

OCO3HAHUCM JYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapozaa; C(bOpMHpOBaHHOCTLIO HpPaBCTBCHHOI'O
CO3HAHUA, OSTHYCCKOI'0 IIOBCACHHUS, CBA3AHHOI'O C IMPAKTHYCCKUM IIPHUMCHCHUCM JIOCTHIKEHU U HAayKH H
ACATCIIBHOCTBIO y‘IéHOFO; OCO3HAHHEM JIMYHOT'O BKJIaga B ITIOCTPOCHUC YCTOﬁqHBOFO 6y,Hy1J_[€1"O.

DCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIKOYAsA OSCTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHUHN, PACCYKICHHUI, BOCIIPUUMYHBOCTHI0O K MATEMATHYECKUM aCMEeKTaM Pa3IH9HbIX
BHUJIOB UCKYCCTBA.

Du3nyecKkoe BOCHUTAHNE:

C(OPMHUPOBAHHOCTBIO yMEHHsS MPHUMEHATh MaTeMaTH4eCKWe 3HAHMA B MHTEpecax 370pOBOr0 M
O6e3onmacHoro oOpas3a >KHM3HH, OTBETCTBEHHOI'O OTHOILIEHHMsS K CBOEMY 3/I0pOBbIO (340pOBOE MHTaHHE,
cOaTaHCUPOBAHHBIM pEXHUM 3aHATUH W OTHbIXa, peryispHas (usnueckas akTHUBHOCTH); (PU3HMUECKOTO
COBEPLICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pas3IHYHBIM cdepam
poheCCHOHATLHON NIEITETFHOCTH, CBI3aHHBIM C MaTEMATUKON U €€ TPUIIOKEHUSIMH, YMEHHEM COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W peain30BbIBATh COOCTBEHHBIC IKU3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHMIO HAa MPOTSKEHUU
BCEHl JKM3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIIEHUM IMPAKTHYECKUX 3aJad MaTeMaTHYeCKOi
HanpaBJIEHHOCTH.

OKOJIOTUYECKOE BOCIIMTAHHE:!

CCbOpMI/IpOBaHHOCTI)IO DKOJIOTHUECKOH KYJbTYPbI, IOHUMAaHUCM BJIUAHUSA COIUAJIBHO-3KOHOMHNYCCKUX
MPOLIECCOB HA COCTOSHUE WPHUPOJHON M COLMATBHOW Cpelbl, OCO3HAHHWEM TIJIOOATBLHOTO XapakTepa
IKOJIOTHUECKUX TMpoOJIeM; OpHeHTallMell Ha MPUMEHEHHE MaTeMaTHUeCKHX 3HAHUHM IS pelIeHUs 3ajad
B 0071aCTH OKpY’Kalolel cpefbl, TUIAHUPOBAHMSI TTOCTYIIKOB U OIEHKHM WX BO3MOXHBIX TOCIEICTBUN IS
OKpY>KaloIleu Cpeibl.

HGHHOCTI/I HAaY4YHOTI'O ITO3HAHMA.

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIIECTBEHHOW TIPAKTUKH, TOHUMAaHUEM MaTEeMaTHYECKOW HayKu Kak chepbl YeIoBEYeCKOM
NEATEIIbHOCTH, ATaloOB €€ Pa3BUTHS M 3HAYMMOCTH I Pa3BUTUS UMBWIM3ALMHU; OBJIAJICHUEM SI3BIKOM



MaTEeMaTHKU U MaTeMaTH4eCKON KyJIbTYpOW KaK CpPEJCTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBISATh
MIPOCKTHYIO U UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl OCBOCHHMS MpPOrpaMMbl  ydeOHOro mpeamera «MaremaTHkay
XapaKTepU3yIOTCSl  OBNAJICHHEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU OCliCMBUAMY,  VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Yuusepcanvuvie nosnasamensusle oeticmeus, obecneuusarom ¢opmuposarue 0a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarOWUxXcsa (0C80eHUue Memoo08 NO3HAHUSA OKPYIHCAIOWe20 Mupa, npumeHeHue
JI02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayuer).

ba3oBrnle Jornyeckue necTBUL:

e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMATHYECKUX OOBEKTOB, IOHSATUMH,
OTHONIICHUH MEXAY TMOHATHUAMH; (HOpMyIUpOBaTh ONpEAENCHUS TMOHSTHUN; YCTaHABIMBATh
CYUICCTBEHHBIH MPU3HAK KIaCCHU(PUKAIUU, OCHOBAaHUS [JIsi OOOOILIEHUS M CpaBHEHUS, KPUTEPHH
MIPOBOJMMOIO aHAJIH3A;

e  BOCIPHUHHUMATH, (DOPMYIIHUPOBATH U MIPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTCILHBIC U OTPUIIATCIIBHBIC,
eMHUYHbIC, YACTHBIC U O0IIIKE; YCIOBHBIE;

e BBIBISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TMPOTHUBOpEUMs B (pakTax, IaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX; TMpeiaraTh KPUTCPUHM I BBIIBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM,
YMO3aKJIFOUEHH 110 aHAJIOTUH;

e TIPOBOAUTH CAMOCTOATCIIBHO O0Ka3aTCJIbCTBA MATCMATHYCCKUX YTBep)I(I[eHI/Iﬁ (HpSIMLIe n oT
HpOTI/IBHOFO), BBICTpanBaTh ApryMCHTAIUIO, IIPUBOAWUTE IMPUMCPBI U KOHTPHPUMCEPLI; 000CHOBBIBATh
COOCTBEHHBIE CYKACHUA U BbIBOJBI,

e BBIOMpATh crIOCOO peleHus ydeOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHUs, BEIOUPATh
HaunboJsee MOAXOIAIMHUN C yUETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUER).

bazoBrIe HccaenoBaTeabCKUE ACHCTBUS:

e HCHOJB30BATh BOIMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HaHU; (OpMyIUpoBaTh BOMPOCHI,
¢bukcupyomye MpoTUBOpeUne, MpodsieMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHUpPOBATh
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

e TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAaHOBIIEHUIO
0COOCHHOCTEN MaTeMaTH4ecKoro OObEKTa, SBIEHHS, MPOIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBICHUSMH, TIPOIIECCaAMH;

e  CaMOCTOATENBHO (POPMYIMPOBATH 0OOOIIEHHS U BBIBOABI 110 pe3yJbTaTaM MPOBEAEHHOTO HaOII0AeHNS,
HCCIIEIOBAHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHHIA;

e IMPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOIIECCA, @ TAKKE BBIABUTATH MTPEAIIOIOKEHHS O €T0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

PabGora ¢ nadopmarmeii:




e  BBIBIATH JAeHUIUTHI WHPOPMAIMH, NAHHBIX, HEOOXOIMUMBIX JJIsi OTBETa HAa BOMPOC M ISl PEIICHUS
3aJauu;

e BBIOMpaTh MH()OPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh, CHCTEMATU3UPOBATH H
HMHTEPIPETHPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUIOB ¥ (POPM MPEACTABICHUS;

e CTPYKTYpHpOBaTh HWH(MOpPMANNIO, TPEACTABIATh €€ B pa3IUYHBIX QopMaxX, HLIFOCTPUPOBATH
rpauvecKu;

e OIICHMBATH HAJEKHOCTH HH(POPMAITUH 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUHbLE Oelicmeusl, obecneuusaiom chopmupoganHocms
COYUATILHBIX HABBIKOG 00YYAIOUJUXCAL.

OOmenue:
e BOCIPUHHMATH U (POPMYIHUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHSIMHU M LEISAMH OOIIEHHS; SICHO,

TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TO‘-IKy 3pCHI/I$I B yCTHI)IX U IMIUCBMEHHBIX TEKCTAaX, JaBaTh ITOACHCHUS
110 XOI[y peﬂleHI/ISI 3aJga4u, KOMMGHTI/IpOBaTI) HOHy‘ICHHLIfI pe3y.HI)TaT;

e B XOJie OOCYXIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, POOJIEMBI, periacMon
3aJa4yl, BbICKA3bIBAThb HACHU, HALCICHHBIC Ha IIOHCK pGIIIeHI/IH; COIIOCTABJIATH CBOH CY)KIIGHI/IH C
CYXKACHUSIMH JIDYTMX YYaCTHUKOB JMaliora, OOHApYKMBAaTh pa3jiHuMe M CXOJACTBO TO3WIIMIA; B
KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

e MPEACTaBIATH PE3yAbTAThl PEIICHUS 3a]a4d, IKCIIEPUMEHTA, UCCIIEOBAHMUSI, TPOEKTA; CAMOCTOSATEIHHO
BBIOMpATH (popMaT BBICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:

e IIOHMMAaTh W HWCIOJB30BATH NMPEHMYILIECTBA KOMAHIHOW W WHIMBHIYaJIbHONH paOOTHI MpPU pEIICHUH
y4eOHBIX 33J1a4; IPUHUMATH 11eJTb COBMECTHOM NeSATETbHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM
paboThl, pachpenenarth BUAbl pabOT, J0roBapuBaThCs, OOCYKIaThb MPOLECC U Pe3yJabTaT paldOThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

e y4YacTBOBaTh B IPYMIOBBIX (popmax paboThl (0OCYkIeHHs, OOMEH MHEHMH, «MO3TOBBIE IITYPMbI» H
UHbIE); BBINOJHATH CBOIO 4acTh PabOThl W KOOPJIMHHPOBATH CBOU ACWUCTBUS C JPYTUMH 4IEHAMH
KOMaH/Ibl; OIIEHHBATh KAYE€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHIM, C(HOPMYIHUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamugnsle Oeiicmsusi, 00ecneuusarn GopmMuposanue cCMulClo8blX YCMAHOB0K
U JICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTABJIATh IJIAH, AITOPUTM PELIEHMs 3aJaud, BHIOMpATh CHOCOO pelIeHus ¢ y4y€ToOM HMMEIOLIUXCs
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBAaTh BapHaHThl PELICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BIAJETh HABBIKAMU IIO3HABATEIHHONH peQIEeKCHN KaK OCO3HAHUS COBEpIIAEMBIX JCWCTBUH U

MBICIMTEIBHBIX TPOLIECCOB, MX PE3yJAbTaTOB; BJIAAETh CIIOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelleHHsl MaTeMaTH4YeCKON 3a1auH;

e MpPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYThH IIPH PEIIECHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, NAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

° OIICHUBATh COOTBETCTBUEC pE3yJibTaTa LCJINW W YCIIOBHUAM, OOBICHSTH MNPUYUHBI JOCTHIKCHUSA WA
HEJOCTHKEHUSI PEe3yJbTaTOB JESTENIbHOCTH, HAaXOAMTh OIIMOKY, JaBaTh OIEHKY HPHOOPETEHHOMY
OIIBITY.



HNPEAMETHBIE PE3YJIBTATbBI

OcBoeHue y4eOHOTO Kypca «AnireOpa M Hayalla MaTeMaTHYeCKOro aHalh3a» Ha YPOBHE CpPEIHEro
obmiero o0Opa3oBaHMs JTOJHDKHO O0ECIIeYMBATH JOCTHIKEHHE CIEAYIONIMX NPEAMETHBIX 00pa30BaTelbHBIX
pe3yJIbTaTOB:

10 KJIACC

Yucaa ¥ BIYUCTIEHUAS
OHepI/IpOBaTB MNOHATHUAMUA: PAOMOHAJIBHOC H ,HeﬁCTBPITeHBHOG quciio, OOBIKHOBEHHAs U JeCATHYHAasA

IpOOb, IPOIIEHTHI.

BeimonuaTs apudmeTnyeckue onepanun ¢ paluoOHAbHBIME U JICHCTBUTEILHBIMUA YHCIIAMHU.

BrimonHATes MpuOIMKEHHBIE BBIYUCICHUS, WCIONB3Ysl TPAaBUIIA OKPYIJICHHS, NelaTh MPUKHUAKY U
OLIEHKY pe3yJIbTaTa BEIYMCIICHU.

OnepupoBarh TOHATUSMHU: CTENEHb C IEJNBIM TIOKa3aTeleM; CTaHIapTHas QopMma 3alucu
JCUCTBUTEIILHOTO 4YHCJAa, KOPEHb HATYPAJIbHOW CTEINECHU; HWCIOJIb30BaTh MOIAXOMIAIIYI0 (OpMY 3aIucu
JNCHCTBUTEIbHBIX YHCE ISl PEIICHHS MPAKTUYCCKUX 3a/1a4 U IIPEICTABICHHS JTaHHBIX.

OnepupoBarh MOHATUSAMHU: CHHYC, KOCHHYC W TaHTEHC MPOU3BOJILHOTO yTJja; MCIOJIb30BAaTh 3aIUCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHBIC TPUTOHOMETPUUYECKHIE (DYHKIIHH.

YPaBHeHI/Iﬂ N HEPABCHCTBA
OHepI/IpOBaTB IIOHATHUAMM TOXICCTBO, YpaBHCHUC, HCPAaBCHCTBO, eiaoc, panroOHaJIbHOC,

UPPAaLMOHAIILHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoinonHATe mpeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPDAKEHUH U peniarb TPUTOHOMETPUUYECKUE
YPaBHEHUS.

BoimonHATe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX M HPPAlMOHAIbHBIX BBIPAXEHUH U peliarh
OCHOBHBI€ THIIBI IIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB.

[IpuMeHATH ypaBHEHUs U HEPABEHCTBA [l PEILICHHUS MAaTEMaTUYECKUX 3aad U 3a4a4 U3 Pa3IMYHbIX
obyacTeil HayKH U pealbHOM KU3HHU.

MogenupoBaTh peajbHble CHTyallMd Ha $A3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA II0 YCIOBHUIO 3aJayM, HMCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIB30BAHUEM armapara
anreopsl.

DyHKkUUH U rpaguKu

OnepupoBarh MOHATUAMH: (PYHKIUSA, CIMOCOOBI 3amaHus (DYHKIMH, 00JIACTb OMpENeIeHUusT |
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKIIMH, B3aUMHO OOpaTHbIE PYHKIIMH.

OnepupoBaTh MOHATHUSAMHU: YETHOCTH M HEUETHOCTh (YHKUMH, HYIHM (QYHKIUH, MPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GyHKIMHA U1 peleHns ypaBHEHUH.

Crtpoutb M yuTaTh rpauKu JUHEHHON (QYHKIUH, KBaJPAaTUUYHOW (YHKIMHU, CTENEHHOW (YHKLIHHU C
LIEJIBIM TIOKA3aTEJIEM.

Hcnonb3oBathk rpapuky QyHKIMMA U1 MCCIeI0BaHUS MIPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHNUH 3a1a4
U3 IpYruX Y4eOHBIX MPEAMETOB M pealbHOM KHU3HHU; BBIpaKaTh (GOpMyJaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU.

Hauyana MmaTeMaTH4eCKOI0 aHAJIU3a
OHepI/IpOBaTI) HOHATUAMU: ITIOCJIEA0BATCIIbHOCTD, apI/I(bMeTI/I‘-IeCKaSI U TCOMETPUUCCKAA IIPOTPECCHUU.



OmnepupoBaTh MOHATHAMH: OCCKOHEYHO YOBbIBaloI[as TeOMETPUYECKas MPOrpeccusi, Ccymma
0ECKOHEYHO yOBIBAIOIICH reOMETPUIECKON MTPOrPECCHH.

3ajaBaTh MMOCJICI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCICAOBATCIBHOCTEH M MPOrPECCUid I PEIICHUS PEaJbHBIX 3a1a4
NPUKJIaJHOTO XapaKTepa.

MHuo:xecTBa U JJOTHKA
OnepupoBaTh MOHATHAMHU: MHOKECTBO, OTIEPAIIMH HA/I MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jiisl ONMCaHMs PEAJIbHBIX MPOLIECCOB U SIBJICHU,
IIPU PEUICHUH 33/1a4 U3 JPYTUX YU4eOHBIX PEAMETOB.
OnepupoBatrh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa ¥ BLIYUCJIEHUSA
OnepupoBarh MOHATUSMH: HAaTypaldbHOE, LIEJI0€ YUCIIO; UCIOJIb30BATh MPU3HAKU ACIMMOCTH LENbIX

YUCCII, PA3JIOKCHUC YU CJIa HAa IIPOCTBIC MHOKUTCIN AJIA PCIICHUS 3aaa4.
OHepI/IpOBaTB MOHATHUCM: CTCIICHDb C pallMOHAJIbHBIM ITIOKAa3aTCJICM.
OHepI/IpOBaTB IIOHATHUAMU JIOFapI/I(i)M qucia, J1€CATUYHBIC U HATYPAJIbHBIC JIOFapI/I(bMBI.

YPaBHeHI/Iﬂ N HEPABCHCTBA
HpI/IMeHHTB CBOMCTBA CTCIICHH JJIA Hp606p330BaHI/I$I BLIpa)KCHHﬁ; OIICPHUPOBATL IMOHATHAMMU:

[I0Ka3aTeJbHOE YPAaBHEHHWE M HEPAaBEHCTBO; PpELIaTh OCHOBHBIC THUIIBI IIOKA3aTEJIbHBIX YpPaBHEHUH WU
HEPaBEHCTB.

BoimonHATe npeoOpa3oBaHMsl BBIpaXKEHUH, COJEp)KalUX JIorapu(Mbl; ONEpUPOBATH IOHITHUIMU:
norapu(MHUUECKOe ypaBHEHHWE M HEPABEHCTBO; peIlaTh OCHOBHBIE THIBI JOTapU()MHUUECKUX YpaBHEHUN U
HEPaBEHCTB.

HaxoauTs perienns npocTeNImnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHUN W €€ PEIICHHE; UCIOJIb30BaTh CUCTEMY
JIMHENHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX 3a1ad.

HaxoauTs perieHns NpocTeNIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

MOI[CJ'II/IPOBaTI) pCaIbHBIC CHUTyallUM Ha A3bIKC anre6p51, COCTAaBJISITb BBIPpAXXCHUA, YPABHCHUA,
HEPaBEHCTBA U CUCTEMBI IO YCIOBMIO 33JayM, HCCIEOBAaTh MOCTPOCHHBIE MOJAEIH C HCIOJIb30BAaHUEM
anmnapara anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATHSMU: MepUOANYECKass (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, TOUKH
AKCTpeMyMa (PyHKIIMU, HanOOJIbIIee U HAaMMEHBIIIee 3HAYCHHS (PYHKIIMH Ha MPOMEXKYTKE; UCTIOIB30BaTh UX
JUTSL ICCIIeTOBaHUs (DYHKITUH, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUSMHU: TpadUKH TOKA3aTEIBHOHM, JIOTApUPMUYECKOM M TPUTOHOMETPUUECKHIX
byHKIUH; U300pakaTh UX HA KOOPAMHATHOW IJIOCKOCTH W HWCIONB30BaTh Ui PEIICHUS YPaBHEHHN U
HEpPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW MIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUH M MCIONb30BATh UX IS
pELIECHHS] CUCTEMBI IMHEWMHBIX YpaBHEHUH.

Hcnonw3oBark rpaduku GyHKIIUAN 71 UCCIIEIOBAHMSI MPOIECCOB U 3aBUCUMOCTEH U3 IPYTUX YICOHBIX
JUCLIUTIMH.



Havajia MmaTeMaTH4eCKOI0 aHaJIM3a

OnepupoBaTh MOHATHAMHU: HENpEpbIBHAs  (QYHKUUS; IPOM3BOAHAS  (YHKLIMHU; HCIOJIH30BATH
reOMETPHUCCKUI 1 (PU3NIECKHIA CMBICI TPOU3BOIHOM ISl PELICHHUS 3a/1a4.

HaxoauTe npou3BOAHBIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATH TPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS,
94aCcTHOTO ()YyHKIIHMA.

Hcnonb30BaTe NPOM3BOJHYIO Ul HUCCIENOBaHMS (DYHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
IIPUMEHSATh PE3yJIbTaThl UCCIIEA0BAHMS K IOCTPOECHUIO TPa(UKOB.

Hcmnons3oBaTh MMPOU3BOJHYIO JIsI HAXOXJICHUS HAWJIIYUHICTO PCHICHUA B IIPHUKIAAHBIX, B TOM YHCJIC
COIIMAJIbHO-3KOHOMMNYCCKHUX, 3aJa4ax.

OmnepupoBarh MOHATUSAMH: MEPBOOOpa3Hasi U MHTETPAN; MOHUMATh T'€OMETPUUYECKUNA U (PU3HMUECKUI
CMBICJI MUHTErpaja.

Haxonute nepBooOpasHble 3JIeMEHTApHBIX (YHKIMN; BBIYUCIATH MHTErpan mo ¢opmyne Herorona—
JleiiOnumna.

Pemarsn MMPUKIAAHBbIC 3a/la4d, B TOM YHCJIC COOUAIIbHO-OKOHOMHWYCCKOI'O U (1)14314%01(01"0 XapakTepa,
CpeacTBaMm MaTEMATUYICCKOI'O aHaJIn3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
10 KJIACC
Ne | HaumenoBanue pa3ziesioB u KomnnuaecTBo yacos DNEeKTPOHHBIE
I/I1 TEM MPOrPaMMBbI Bcero | Konrponbnbie | [IpakTtuueckue (tmudpoBsie)
paboTHI paboTHI o0Opa3oBaTenbHbIC
pecypchl
1 | MHoxecTBa palliOHaIbHBIX 14 1

U JCUCTBUTEIIBLHBIX YUCEL.
PauunonaneHble ypaBHEHUS U
HEPaBEHCTBA

2 | OyHKIMA U TPadUKH. 6
Crenens ¢ 1ensM
NOKa3aTesieM

3 | Apudmernyeckuil KOpeHb 18 1




N—OM CTECTICHHU.
HppaunoHanbHbie
YPaBHEHHUs U HEPABEHCTBA

4 | dopMyIBl TPUTOHOMETPHH. 22 1
.Tpuronomerpuyeckue
ypaBHEHHS
5 | IlocnenoBaTenbHOCTH U )
POTPECCUu
6 | IloBropenue, 0600IICHNE, 3 1
CHCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 68 4 0
I10 TTIPOT'PAMME
11 KJIACC
Ne | HaummeHoBaHue pa3zieiioB u KosmmuectBo wacos DNEeKTpOHHBIE
I/11 TEM MPOTPaMMBbI Bcero | Kontponbabie | [IpakTuueckue (mdpoBsbIe)
paboThI paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 | Crenens ¢ paloHaIbHBIM 12 1
MOKa3aTesIeM.
[TokazarenpHast PyHKIIHSL.
[Toka3zarenbHbIC ypaBHECHUS
Y HEPaBEHCTBA
2 | Jlorapupmuueckas 12
GyHKIUS.
Jlorapudmuueckue
YpaBHEHUS U HEPABCHCTBA
3 | Tpuronomerpuyeckue 9 1
(GYHKIMM U UX TpaQUKH.
Tpuronomerpuyeckue
HEpaBEHCTBA
4 | IlpousBoanas. [lpumenenue 24 1
MIPOU3BOAHOMN
5 | UnTerpan u ero 9
IPUMCHCHUS
6 | Cucrembl ypaBHEHUH 12 1
7 HarypanbHble u niensie 6
qrcia
8 | IloBropenue, 0000IIEHNE, 18 2
CHUCTeMaTU3als 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102 6 0

110 TIPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
«Anrebpa u Havyana ananmmza» (10-11kmaccer), «['eomerpusi» (10-11kmaccer) mox

penaxtmeii A.I Mepsmsk, BB Iononckuld , M.C.Sxup u np.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

KM no maremartuke . 2022r

[Tocobue ajist moarotoBku yvamuxcst kK EI'D nmon pegakuueit Amenko M.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://ISKYSMART.RU
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