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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma ydeOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOTO aHaiu3a» 0a30BOro ypOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3pabotana Ha ocHOBe DefepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
cpemHero oO0mmero o0pa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPETBSIBISIEMBIX K MaTeMaTHUYECKOMY
00pa3oBaHUI0, U TPAAUIMKA POCCHUIICKOro 00pa3zoBaHMs. Peanuzamusi mporpaMMbl 0O€CIIEUMBAET OBJIAJCHUE KIIOUEBBIMU
KOMIIETEHIIUSIMU, COCTAaBISIONIMMU OCHOBY [IJIi CaMOpPAa3BUTHUSI M HENPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U IMO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadama MaTeMaTHYECKOTO aHAIN3ay SIBISICTCS OJTHUM M3 HanOoJiee 3HAYMMBIX B IMPOTPaMMe CTapIIeH
IIIKOJTBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYMBaeT WHCTPYMEHTANbHYIO 0a3y JUIsl M3y4eHHsS BCEX €CTECTBEHHO-
Hay4HBIX KypCOB, a C JIPyroil CTOPOHBI, (OPMHPYET JIOTHUYECKOEC W aOCTPAKTHOE MBINUICHHE YYallUXCs Ha YPOBHE,
HEOOXOAMMOM JJIsI OCBOCHHSI KypCcOB MH(POPMATUKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIOBECHOCTU. B paMkax maHHOTO Kypca
yyaiyecss OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylIHpyeT CBOU JOCTHKEHUS B
MaremMaTudeckou gopme.

Kypc anreGpsl 1 Hauan MaTeMaTHYeCKOTO aHaIM3a 3aKJIaAbIBa€T OCHOBY ISl YCIIEIITHOTO OBIIAJCHHS 3aKOHAMH (PH3UKH,
XUMUH, OUOJIOTHH, IOHUMAaHUS OCHOBHBIX TEHICHITUN YKOHOMHUKHU M OOIIECTBEHHOM KU3HH, MTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HMCIOJIb30BaTh MX B MOBCEIHEBHOW XH3HU. B TOXe
BpeMs OBJIQJICHHE a0CTPAKTHBIMHU U JIOTUYECKU CTPOTUMHU MATEMATUYECKUMU KOHCTPYKITUSMH Pa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH  YTBEPXKICHHUS, HCIIOJNB30BaTh 0000IIEHHE H  KOHKPETH3AIHIO,
a0CTparupoBaHKWe W aHAJIOTHIO, GOPMHUPYET KPEaTHBHOEC M KPUTHYECKOE MBINUICHWE. B Xozie n3ydeHus anreOpsl M Hada
MaTeMaTUYeCKOr0 aHaju3a B CTaplied IIKOJEe Yy4Yalluecs TMOJIy4aloT HOBBIM OMNBIT pENIeHUs NPUKIAJHBIX 3aad,
CaMOCTOSITEITEHOTO MOCTPOSHUS MAaTEeMAaTHUYECKIX MOJIENeH peaqbHbIX CUTyaIluid W WHTEPIPETAIUU MOTYYEHHBIX PEIICHHUM,
3HaKOMATCA C TpUMEpaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M B HCKYCCTBE, C BBLIAOIIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.



Kypc obmagaer 3HaUMTEIEHBIM BOCTIUTATEIBHBIM TIOTCHIIMAIOM, KOTOPBIA pean3yeTcs Kak 4epe3 yaeOHbIN MaTepual,
CrocoOCTBYIOUN (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHMUS, TAK U Yepe3 crenuduKy yudeOHOM eaTebHOCTH, TpeOyromen
CaMOCTOSITENIbHOCTH, aKKYypaTHOCTH, MPOJOHKUTEIBHON KOHIEHTpPAUMW BHHUMAaHUS M OTBETCTBEHHOCTH 3a MOJIYYEHHBIN
pe3yJbTar.

B ocHoBe meronuku 0oOyuyeHHs] aireOpe M HadallaM MaTEeMaTUYeCKOTO aHajiu3a JICKUT JEATCIbHOCTHBIA MPUHIIUI
o0yueHus.

CtpykTypa Kypca «Anrebpa M Hayalla MaTeMaTHYEeCKOrO0 aHalin3a» BKIIOYACT CJCAYIOIIUE COJEpKaTeIbHO-
Meroauueckue JuHUM: «Yucina W BbrUMCIeHUs», «DyHKkuu u rpaduku», «YpaBHEHUsS U HepaBeHCTBa», «Hauana
MAaTEMATUYECKOTO aHANIN3a», «MHOXeCTBa U JIOTHKa». BCce OCHOBHBIE COAEPKATENBHO-METOIMYECKUE JIMHUN U3Yy4alOTCs Ha
MPOTSKEHUHU JIBYX JIET OOYYEHHUS B CTapIliel IIKOJIE, ECTECTBEHHO JOMOJHSS APYT APYyra v MOCTEINEHHO HACKIAsCh HOBBIMU
TeMaMH W paszenamMu. J[aHHBIN Kypc SIBISICTCS MHTETPATHBHBIM, MTOCKOJIBKY OOBEIUHSAET B ceOe colepiKaHhe HECKOJIbKHUX
MaTeMaTUYeCKUX TUCIUILUIUH: anre0pa, TPUrOHOMETpHs, MaTEeMAaTHUEeCKUi aHaiIu3, Teopus MHOkecTB U Ap. [lo mMepe Toro
KaK ydaluecs OBJIaJieBalOT BCE Ooyiee MIMPOKUM MATEMAaTHYECKHUM ammapaToM, y HUX TOCIEA0BATENbHO (GOPMHUPYETCS U
COBEPILICHCTBYETCSI YMEHUE CTPOUTHh MATEMATHUYECKYH) MOJEIb PEAIbHOM CUTyalluH, MPUMEHATH 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa W Hayaja MAaTeMaTHMYECKOrO aHajau3a», Uil PEIIeHHs CaMOCTOSITENIbHO CQOpMYIHPOBAHHON
MAaTEMATUYECKOU 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOITYUYEHHBIN PE3yJIbTaT.

ConepsxarenpHO-MeTOAUYeCKas JTMHUS «Yucna ¥ BBIYUCIICHHS» 3aBepiaeT (GOpMUPOBAHUE HABBIKOB HMCIIOJIH30BAHMUS
NEeUCTBUTEIBHBIX YHCE, KOTOpoe ObLJI0O Ha4aTO B OCHOBHOM IKoje. B crapiel mikojie 0coboe BHUMAHHE YIIEISICTCS
(hOpMUPOBAHUIO TIPOYHBIX BBIUMCIUTEIIPHBIX HABBIKOB, BKIIFOYAIOIIMX B C€0s MCIIOIb30BaHUE PA3IUYHBIX (OPM 3alucH
JNEUCTBUTEILHOIO YKCJIa, YMEHUE PALMOHAIBHO BBIMOJHATH JACHCTBUS C HUMHM, AENaTh MPUKHUAKY, OLICHUBATH PE3yJIbTar.
OOyuaromyecs TOJYy4arOT HABBIKM TPUOIMKEHHBIX BBIYMCIICHHUM, BBIMIOJHEHUS JEWCTBHM C YHCJIAMH, 3alMCAaHHBIMU B
CTaHAapTHOH (opMe, NCTIONH30BAHNS MATEMATHUECKIX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEAIM3yeTCs HA MPOTSHKEHUU BCEro OOy4YeHHUs B CTapIIed IIKOJIE, MOCKOJIBKY B
KaXKJIOM pazzielie MporpaMMbl IPeayCMOTPEHO PEIIEHHE COOTBETCTBYIOMMX 3a1a4y. O0yyarouecs OBIaJeBaloT pa3InyHbIMU
METOJaMH PEIICHUS MEJIbIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX, TTOKA3aTEIbHBIX, TOTAPU(YMHUUECKIX U TPUTOHOMETPUIECKUX
ypaBHEHUH, HEPABEHCTB M WX cHUCTeM. llolydeHHBICE YMEHHS HCIOJIL3YIOTCS TPH HCCICIOBAHUU (PYHKIIUNA C TTOMOIIBIO



MIPOM3BOHOM, PEMICHUU MPHUKIAJTHBIX 3a7a4 W 33/7a4 Ha HAXOXXJCHWE HAWOOJBIINX W HAUMEHBIINX 3HAYCHHH (DYHKITUH.
JlanHast coneprkareiibHas JUHUS BKIIOYaeT B ceOs Takke (OpMUpOBaAHME YMEHHUU BBINOJHATH pacd€rbl mo (Gopmysam,
npeoOpa3oBaHus LEJbIX, PAUMOHAIBHBIX, UPPAUOHAIBHBIX MU TPUTOHOMETPHUYECKUX BBIPAKEHHUH, a TaKKe BBIPAXKCHHI,
COJIepKalINX CTerneHn U Jorapudmel. braromaps wu3ydeHHIO anreOpanyeckoro Marepuaia MPOUCXOIUT JalbHEUIIee
Pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHS ydanTuxcs, GOPMHUPYIOTCS HABBIKH JACTYKTHUBHBIX PACCYKICHUH,
paboTHl C CUMBOJIBHBIMH (pOpMaMu, TPEICTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJE PABEHCTB W HEPABEHCTB.
Anrebpa npemnaraet 3¢ (HEKTUBHBIE UHCTPYMEHTHI ISl PEIICHUs MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3aj1a4, HATJISIHO
JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK sI3bIKa HAYKHU.

ConepsxarenpHO-MeTOAUYeCKas JTHHUSA «DyHKIMA W TpaduKW» TECHO TEPEIUIeTaeTCs ¢ APYTHMMH JUHUSMH Kypca,
MOCKOJIbKY B KAKOM-TO CMBICJIE 3a7a€T MOCIEI0BATeIbHOCTh U3yUeHHsI MaTepuana. V3ydeHne cTerneHHOM, MoKa3aTeIbHOu,
norapu(MUUECKOd U TPUTOHOMETPUYECKUX (YHKIIMNA, UX CBOWCTB M TpadUKOB, MUCIOJIb30BaHUE (DYHKIMM JJI pelieHUs
3a/lady U3 JIPYrux Y4eOHBIX MPEAMETOB U PEATbHON JKU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKMM aHAIN30M, TaK U C
pelIeHueM ypaBHEHUN W HepaBeHCTB. llpu sTom Oonblioe BHUMaHHUE yaenseTcs (POPMUPOBAHUIO YMEHHS BBIPAXKaTh
dbopMyIamMu 3aBUCUMOCTH MEXKIY Pa3IUYHBIMH BEIMYMHAMH, WCCIICNIOBATH MONTYYEHHBIC (DYHKIIMH, CTPOUTH MX TpaduKH.
Martepuan 3Tol cofepKaTeIbHON JTUHUYU HaIleJIeH Ha Pa3BUTHE YMEHHUM W HABBIKOB, MTO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH
MEXy BEIUYMHAMH B pa3au4HONd ¢dopMe: aHaTUTHYEeCKOM, rpaduueckoil u crmoBecHoil. Ero msydenwe crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 00OOIIEHUIO0 U KOHKPETU3AIUH, UCTIOJIb30BAHHUIO aHATIOTHH.

CopepxarenpHasi ymHUA «Hauama MareMaTHYeCKOrOo aHaiM3a» MO3BOJIECT CYIIECTBEHHO PACIIUPHUTh KPYr Kak
MaTeMaTHYECKHX, TaK U MPUKIAIHBIX 33/1a4, JOCTYITHBIX 00yUJarOIIMMCS, Y KOTOPBIX MOSBIISICTCS BO3MOXXHOCTh UCCIICI0BAThH
U CTpOUTh Tpaduku (QYHKIHN, ONMPENCTSITh MX HAWOOJBIINE W HAWUMCHBIIWE 3HAYCHUS, BBIYHCIATH ILIOMAId (GUTYP H
00BEMBI TeJI, HAXOUTh CKOPOCTH U YCKOPEHUS TpolieccoB. JlaHHas conepikaTeNibHas TUHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH
MOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENCH pealbHBbIX CUTYAIlMi, HaXOXKJICHUS HAWIYYIIEro PErieHUs B MPUKIAIHBIX, B TOM
YHCIIe COLUATbHO-IKOHOMUYECKUX, 3a/ladaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHajn3a CIOCOOCTBYET Pa3BUTHIO
abCTpakTHOro, (POPMANBHO-IOTUYECKOTO U KPEATUBHOTO MBIILIECHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaTEMaTHK{ B HayKe, TEXHHUKE M HCKyccTBe. OOyJaronuecs y3HalT O BBIIAOIINXCSA PE3YNIbTaTaxX, MOJyYCHHBIX B
XO/JI¢ Pa3BUTHSI MATEMATHKU KaK HAyKH, ¥ UX aBTOPaX.



ConepxarenbHO-MeToquuecKas TUHUS « MHOKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIIEHA 3JIEMEHTAM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHUKUA M IpeasiaraloT Haubosee
YHUBEPCAIbHBIA SI3bIK, OOBEIMHAIONIMK BCE pas3ielbl MaTeMaTUKM U €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pa3HbIC
MAaTEMATUYECKUE JUCUUIUINHBI B €IuHOE 1esoe. [103Tomy BaXXHO JaTh BO3MOKHOCTH IIKOJBHUKY MOHUMATh T€OPETHKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMATUKH M UCIIOJIb30BATH €r0 JJISI BRIPAXKECHHUSI CBOMX MBICIIEH.

B kypce «Anrebpa W Hauajga MaTeMaTHYECKOrO0 aHaIW3a» MPUCYTCTBYIOT TaKKE€ OCHOBBI MaTeMaTUYECKOTO
MOJICJIUPOBAHUS, KOTOPbIE MPU3BaHbI CHOPMHUPOBATH HABBIKK IMOCTPOCHHUS MOJIENCH pealbHBIX CUTYyalllil, UCCIECIOBAHUS
ATUX MOJIeNIeH ¢ MOMOIIBIO arnapaTta ajareOpbl 1 MaTEMaTUYECKOTO aHalM3a U MHTEPIPETAlUU MOJYyUYEHHBIX Pe3yJIbTaTOB.
Takue 3a1aHus BIUIETEHBI B KAl U3 Pa3€I0B IPOTPAMMEBI, TIOCKOJIBKY BECh MaTEPUAl Kypca IIMUPOKO UCTIOIb3YETCS IS
pelieHus TpUKIagHbIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUUYECKUX 3a/lad ydalluecs pa3BUBAIOT HAOIIOJATEIbHOCTD,
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO, 0000maTh W KOHKPETHU3HPOBATH
npobiemy. JlearensHOoCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33/1a4 OPraHU3yeTcs B MPOIIECCE M3YUCHHUS
BCEX TEM Kypca «AnreOpa U Hauajia MaTEMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha U3ydeHue Kypca anreOpsl ¥ Hayal MaTeMaTUUeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 Haca B
Heneno B 10 kiacce u 3 yaca B Hegenro B 11 kiacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuca 1 BBIYUCTCHUSA

Panmonanbupie ymcia. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOH, TMPOLIEHTHI, OECKOHEUHBIE MEPHUOAMYECKHUE IPOOU.
Apudmerrueckre onepamuu ¢ palMoHaJIbHBIMU YUCIaMH, IpeoOpa30BaHus YUCIOBBIX BbIpaxkeHuil. [Ipumenenue npobeii u
ITPOLIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IUYHBIX OTPACIIEN 3HAHUM U PEAIBHON KU3HU.

JeiicTBuTenbHBIC UKciia. PalmoHanbHble U UppalMoHaibHbIe Yniciaa. ApupMeTUIeCcKre onepaluu ¢ JeHCTBUTEIbHBIMU
yuciamu. [IpubnmkE€HHbIe BEIYUCIICHUS, TTPaBUiIa OKPYTJICHUS, TPUKUJIKA U OIIEHKA pe3ysibTaTa BRIUUCICHUH.

Crenenb ¢ uenbiM nokazareneMm. CtangapTHas (GopMa 3anmucu IeUCTBUTEIBLHOTO uncia. Vcnoap30BaHre MOIX0sIIeH
(bopMBbI 3anKCH TEUCTBUTEIBHBIX YMCEN JIS1 PEIICHUS MPAKTHUECKUX 3a/1a4 U MPE/ICTABICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJlbHOM cTeneHu. JlelicTBUs ¢ apu(METUUECKUMU KOPHSIMHU HAaTYpajJbHOM CTETICHH.

CHHYyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAaHI'€HC YHCIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BbIpakeHUil. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHeHUsl. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HUHTEPBAJIOB.

Pemenue 1ienpix 1 1poOHO-pAMOHATIEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHNUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUH.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHUYECKUX 3aJlad U 3aJa4 U3 pa3judHbIX 00JlacTeld HAyKu U
pEATIbHOM KU3HMU.

DOYyHKIUHN U TPAPUKHU

Oynkus, cnocoObl 3amanus GpyHkiuu. ['paduk ynkiun. Bzaumuo odOpatHbie QyHKITUH.



ObmnacTh onpeaeneHuss U MHOKeCTBO 3HaueHui pynkuun. Hynu ¢pynkiun. [IpomexxyTku 3HakonoctosiHcTBa. YETHBIC U
HEUYETHBIC (DYHKIIUH.

CrenenHast pyHKIMS ¢ HATYypaJbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoicTBa U rpaduk KOpHS n-0i
CTEIICHH.

TpuroHomeTpuyeckas OKpy>KHOCTb, OPEICICHUE TPUTOHOMETPUUECKUX (PYHKIIMIM YUCIOBOTO apPryMEHTA.

Hayajia MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs NTOCIEA0BATEIbHOCTENH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.

ApudmeTtnueckas U reomeTpuyeckas nporpeccur. beckoHeuHo yObIBaromasi reomerpuueckas mnporpeccus. Cymma
OECKOHEUHO YOBIBAIOIIECH reoMeTpruiecKoi nporpeccuu. @opmysa CIOKHBIX MPOLEHTOB. Vcronab30BaHuE MPOrPeCCUu st
pEeLIEHNs peallbHBIX 3a]1a4 IPUKIIATHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

MHO»XeCTBO, Onepanuu HaJ MHOXecTBaMmH. Jlnarpammel Jilnepa—BenHa. [IpuMeHeHne TeopeTuKo-MHOKECTBEHHOTO
amnmapara JJisl ONMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN, IPU PEILIEHUH 334a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yucsia 1 BBIYUCJICHUA

HarypanbHubie u nensie uncina. [Ipu3Haku 1eTMMOCTH LEIIbIX YHUCEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uucna. JlecssTHaHbIC U HATYpabHbBIC JOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKeHUH, COACPIKANTUX JIOTApU(MBI.

[IpeoOpazoBanue BbIpaXKEHUH, COIEPIKAILMX CTEMEHH C PAllUOHATIBHBIM IMOKA3aTEIIEM.
[TIpumepnl TPUTOHOMETPHUUYECKHUX HEPABEHCTB.

[TokazaTenbHble YpaBHEHHS U HEPABEHCTBA.



Jlorapudmuueckne ypaBHEHUS U HEPABCHCTBA.

CucrteMbl TMHENHBIX YpaBHEHUH. PellleHne NpuKIaaHbIX 3a/1a4 ¢ TOMOUIBI0 CUCTEMBI JINHENHBIX YPaBHEHUI.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3aJa4 U 3a]a4 U3 pas3InyHbIX oOJacTei
HAYKHU U PEAIbHOMN KU3HHU.

DOyHKUMU U TpaGUuKH

Oyukuus. Ilepuonnueckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MUHUMYMBbI (QYHKIUU.
Haubonbiiee n HauMeHblIee 3HaueHHe (PyHKINUU Ha IPOMEKYTKE.

Tpuronomerpruyeckne PyHKIIMU, X CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u jorapupmuueckas QyHKIHUN, UX CBOMCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GyHKIMMA 71 pEeIICHUS YPAaBHEHUN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YyHKIUN A7 HCCIEAOBAaHHS MPOLECCOB U 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IpPHU
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHBIX MIPEAMETOB U peabHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii U GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHble deMeHTapHBIX (QyHKIMA. DOpMyNbl HAXOXKACHUS MPOU3BOAHON CYMMBI, NMPOU3BEACHHUSI U YaCTHOTO
GyHKLIMH.

[IpuMeHeHre TpOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnne HanOosbIiero
Y HAaUMEHBIIETo 3HaYeHUs (PYHKIIMU Ha OTPE3KE.

IIprMmenenne TPOU3BOMHOM JUIsl HAXOXKACHHS HAWIY4YlIEro pelIeHHs B NPUKIAAHBIX 3ajadax, Uisl ONPENeIICHHUs
CKOPOCTH TIpoIIecca, 3aIaHHOTO (POPMYITOi Wit rpapuKoOM.

[lepBooOpaznas. Tabnuila nepBooOPa3HBIX.

WNHuTterpan, ero reomeTpudeckuii 1 Gu3ndeckuii cMbicil. Beruncnenue uaTerpana mno gopmyne Hetorona—IJleitoHuna.



IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaremMaTuka» IOJDKHO OOecreurBaTh JOCTHKEHHWE Ha YPOBHE CpEHEro oOIIero
00pa3oBaHuUs CIECIYIOMNX TUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeamera « MaTemaThkay XapakTepu3yroTCs:

I'pasxtaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OOYYAIOLIErocsl KaK aKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHICKOIrO
oOl1IecTBa, NPEICTaBIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLETYP
IpaKJaHCKOTO obmiecTBa (BbIOOPBI, OMPOCHl W TMp.), YMEHHEM B3aUMOJIEWCTBOBATh C COLMAJIbHBIMA HHCTUTYTAaMU B
COOTBETCTBUH C UX (PYHKUMSIMHU U Ha3HAYCHHUEM.

[TatprnoTnyeckoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON T'PaKIAHCKOM MIAECHTUYHOCTH, YBXKEHHUS K MPOIUIOMY M HACTOSAILEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCUHMCKOM MaTEeMAaTHYECKOU
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, CPepax SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEH POCCUHUCKOrO Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO
MIOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKH W JIESITEIBHOCTBIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIETO.

DcTeTHYecKOe BOCIIUTAHUE:

ACTETHUYECKUM OTHOUIEHHEM K MHPY, BKIIOYas O3CTETHKY MaTeMaTHYECKUX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajady,
pELICHU, pacCyKICHNUI; BOCIPUUMYUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JINYHBIX BUJIOB UCKYCCTBA.

@u3nyecKoe BOCIIUTAHUE:

c()OPMUPOBAHHOCTBIO YMEHHUS MPUMEHITh MATEMAaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M 0e30MacHOro odpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTAaHWE, COATAHCHUPOBAHHBIM pPEXUM 3aHATUH U



OTHbIXa, peryaspHas (U3MYEeCKas aKTHUBHOCTH); (U3MYECKOTO COBEPIICHCTBOBAHUS, NIPH 3aHATHUSX CIOPTHBHO-
03JIOPOBUTENBHOM NESITENBHOCTBIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWsS; MHTEPECOM K pa3udHbIM cdhepam mpodeccrnoHanbHON
NEATEIbHOCTU, CBA3aHHBIM C MAaTEMaTUKOM W €€ MPUJIOKECHHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu U peaau30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBHIO K MATEMaTUYECKOMY
0o0pa3oBaHUI0 M CamMOOOpPa30BAaHUIO HA MPOTSHDKEHUHM BCEW MKU3HH; TOTOBHOCThIO K AKTUBHOMY YYacTHIO B pEIICHUU
MIPAKTUYECKUX 33724 MaTEMaTU4YE€CKOW HAIIPABJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BIIUSHUS COLUATBHO-3KOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHON M COIMATILHOM Cpe/ibl, 0OCO3HAHUEM TJI00AIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJieM; OpUEeHTAIHEH
Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUN JIJIsl pEIIeHUs 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/ibl, TUIAHUPOBAHUS MOCTYITKOB U
OLICHKM UX BO3MOYKHBIX ITOCIIEICTBUN 111 OKPY’KAIOLIEH CPEIbI.

[lenHHOCTH HAYYHOTO MTO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, TOHMMAaHWEM MAaTeMAaTHUYeCKOW HayKh Kak cdepbl YelIOBEUECKOW MAeSTENbHOCTHU, AITANoB €€ pa3BUTHS H
3HAYMMOCTH JJI Pa3BUTHS LUUBUIN3ALMNH; OBIAJECHUEM A3bIKOM MAaT€MaTUKH U MAaTEMaTUYECKOU KyJIbTYpOill KaK CpeICTBOM
MO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOECKTHYIO M UCCIIEIOBATEIBCKYIO I€ATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHMS MpPOrpaMMbl yueOHOro mpeamera «MaTeMaTuka» XapaKTepHU3yHOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHOIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU OeUCmEUIMU,
VHUBEPCATbHLIMU PESYTAMUBHBIMU OCUCMBUAMU.



1) Vuueepcanvuvie noznasamenvusle oelicmsus, obecneyugarom Qopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUPA,; NPUMEHEHUE JI02UYeCKUX, UCCIe008ameNbCKUX onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

bazoBeie nornueckue AeUCTBUS:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHUECKHX OOBEKTOB, MOHATHHA, OTHOIICHUNA MEXKITY
MOHATUSAMHU;, (POPMYJIIMPOBATH OMpPEACICHUS TOHATHN; YCTAaHABIWBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (hOPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPJIUTEIbHBIC U OTPUIIATEIbHBIC, IUHUYHBIC,
YacTHBIE U OOIIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEYHs B (pakTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKJICHUSX; TIpeIaraTh KPUTEPHUH JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIFOYEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIPHO JIOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPXKICHUU (TIpSAMbIE M OT MPOTHUBHOTO),
BBICTpPAMBaTh apTyMEHTAIII0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

BBIOMpATh CIOCO0 perieHus yueOHOM 3a1aun (CpaBHHBATh HECKOJBKO BApUAHTOB PEIICHHs, BhIOMpaTh Hauboliee
MOIXOISIINAN ¢ YIETOM CaMOCTOSTEIIbHO BBIICJICHHBIX KPUTECPHUCB).

Bba3oBbie nccnenoBaTenbCKue AEHCTBUS:

UCII0JIb30BATh BOIMPOCHI KAK UCCIIEI0BATENBCKUI MHCTPYMEHT NO3HAHUS; (POPMYIMPOBATH BONPOCHI, (PUKCUPYIOIIKE
NpOTUBOpEUHe, MpoljaeMy, yCTaHaBIUBAaTh MCKOMOE M JIaHHOE, (POpMHpOBATh TUIIOTE3y, apryMEHTHPOBATH CBOIO
ITO3ULUI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIIEIOBAHUE [0 YCTAHOBJIECHUIO OCOOEHHOCTEU
MaTEMaTUYECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMHY;



e CaMOCTOSITEIBHO (HOPMYIHUPOBATH OOOOIIEHWS W BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCIICJIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJTYUCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIECHUIA;

e TIPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIABUTATH MPEIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabota ¢ nundopmariuei:

e BBIABJIATH Je(HUIUTH HHOOPMAIIMH, JAHHBIX, HEOOXOUMBIX JIJISl OTBETA Ha BOIIPOC U JIJIS PEIICHUS 3a/1a4H;

e BBIOWpaTh WHPOPMAIIMIO W3 HUCTOYHWKOB pA3IUYHBIX THUIIOB, aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh U
UHTEPIIPETUPOBATHh MH()OPMAIIHIO PA3IMYHBIX BUIOB U (DOPM MPEICTABIICHNSI,

e CTPYKTypHUPOBaTh HH(MOPMAITUIO, IPEACTABIIATH €€ B pa3IMYHBIX (hopMax, WILUTFOCTPUPOBATH TpapuIecK;

e OIICHWBATHh HAIEKHOCTh HHPOPMAIIMH IO CAMOCTOATEIHLHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvnvlie KomMmyHukamueHnwvle Oeilicmsus, obecnedusaom cQoOpMuUpo8aHHOCMb COYUAILHBIX HABLIKOS

00YUAIOUUXCAL.

Ob6muienue:

e BOCIPUHUMATH W (HOPMYIUPOBATH CYKJCHHS B COOTBETCTBUU C YCIOBUSMH W IIEISIMH OOIICHUS; SICHO, TOYHO,
IPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M IMMCbMEHHBIX TEKCTaX, AaBaTh IMOSCHEHUS 1O XOIY PEIICHUS
3aJ1a4r, KOMMEHTUPOBATh TIOJyUYEHHBIA PEe3yJIbTaT;

e B XOJIe OOCYXIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYX)JAaeMOM TeMbl, TPOOJIEMBbI, pelaeMoil 3aaayw,
BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha TIOWCK PEIICHUS; COMOCTaBIATH CBOW CYXKICHHUS C CYXICHUSIMHU JPYTHX
YYaCTHUKOB JIMAjiora, OOHAPYXKWBATh pa3jW4Me W CXOJCTBO IO3WMIMK; B KOPPEKTHOH (opme (opmymupoBaTh
Pa3HOTIIACHsI, CBOU BO3PAKEHUS;

e TIPEICTABJIATH PE3YJIbTATHI PEIICHUS 3a7add, SKCIICPUMEHTA, UCCIICIOBAHMS, MTPOCKTA; CAMOCTOSTEIIBHO BBIOMPATH
¢dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 IPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:

e TIOHWMATh W UCIOJH30BATh MPEUMYIIECTBA KOMAHJIHON M WHANBUAYAIBHON pa0bOThI MPHU pEIICHHH y4eOHBIX 3a/1ad;
MPUHUMATH 11€JTb COBMECTHOU NIEATEILHOCTH, TUTAHUPOBATH OPTAHU3AIIMI0 COBMECTHOW paOOThI, paCIpeIesiTh BUIbI
paboT, JOrOBapUBATKLCS, 00CYKIATh MPOIIECC B PE3yIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;



e y4YacTBOBaTh B TPYyMNoBbIX (opmax paboTel (0oOcyxaeHus, oOMEH MHEHUH, «MO3TOBBIE IITYpPMbI» U HHbBIE);
BBINOJIHATh CBOK 4acTh pabOThl U KOOPAMHUPOBATH CBOM JECHCTBUS C IPYIMMH 4YJ€HAMH KOMAaHIbl; OLCHUBATh
KayeCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOIEUCTBUS.

3) Vuusepcanvuvie pecynamugnule oeticmeus, obecneqyusarom GopmupoeaHue cMulclosblx YCMAHOBOK U HCUSHEHHbIX

HABbIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATh IIJIaH, AJTOPUTM pEILEHUs 3aJayd, BBIOMpATh CHOCOO pEIIeHUs ¢ YYETOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIB:

e BIJIAJICTh HaBbIKAMHU IO3HABATENIBLHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBHA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB; BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpOLecca U Pe3yJibTaTa pelIeHHs
MaTeMaTHUYEeCKOM 3aJ1auH;

e TMPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PELICHUM 3a7a4H, BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLEHUBATh COOTBETCTBUE pe3yjbTaTa LIEIU U YCIOBHUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEIOCTHKECHHS
Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLUIMOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenne yaeOHOTO Kypca «Anredpa v Hauajaa MaTEeMaTUYECKOTO aHAJIM3a» Ha YPOBHE CPETHEro 00IIero oopa3oBaHus
JOJIKHO 00eCTIeYrBaTh JOCTUKEHHUE CIEAYIOUIUX MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB:

10 KITACC

Yuciaa v BLIYHCJICHUA
OnepupoBaTh MOHATUSAMH: PATMOHATHHOE U JCHCTBUTEIHLHOE YUCII0, OOBIKHOBEHHAS U IECATUYHAS APOOH, MPOIICHTHI.
BrimonsasaTh apudmeTHdecKue onepanuu ¢ paroHaTbHBIMU U IEHCTBUTEIIBHBIMA YUCIIAMH.



Boimonuate npubnnxEHHbIe BBIYMCICHUSA, UCIIONb3Ys MpaBUia OKPYTJICHUs, JAellaTh MPUKHUIKY U OLEHKY pe3yjbTara
BBIYMCIICHUM.

OnepupoBarh MOHSATUSAMU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu ACHCTBUTEIBHOTO YHUCIIA,
KOpPeHb HaTypajbHOW CTEMEeHM; HCIIOJIb30BaTh MOAXOMANIYI0 (GOpMy 3amucHu JCHCTBUTENBHBIX YHCEN IJS PELICHUS
MPAKTUYECKHX 3a71a9 U TPEICTABICHUS JaHHbBIX.

OnepupoBaTh MOHATHUSMHU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOTO YIJia; MCIOIB30BaTh 3alHCh MPOU3BOJBLHOTO
yria yepe3 00paTHble TPUTOHOMETpUUYECKUE (QYHKIUY.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh NOHATUAMU: TOXKAECCTBO, YPaBHEHHE, HEPABEHCTBO; 11€JI0€, PallMOHAIbHOE, HPPALMOHAIEHOE YPaBHEHNE,
HEPAaBEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;

BoinonHATe peoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh TPUTOHOMETPUUYECKUE YPAaBHEHHUS.

BoinonHATe npeoOpa3zoBaHusl LENbIX, PALMOHAIBHBIX U HPPAMOHAIbHBIX BBIPAXKEHUM W pPElIaTh OCHOBHBIE THUIIBI
LEJbIX, PAllMOHANBHBIX U UPPALIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHsITh ypaBHEHHs M HEPABEHCTBA I PEIICHUS MaTEeMaTUYSCKUX 3a/1a4 U 3a]1a4 U3 PA3INYHBIX 00JacTell HAyKu U
pEAbHOM KU3HMU.

MonennpoBaTh peaibHble CUTYallul Ha A3bIKE alreOpbl, COCTABIATh BhIPAXKEHUS, yPaBHEHUS, HEPABEHCTBA IO YCIOBUIO
3aJla4uM, UCCIIEIOBATh MOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM arlnapaTa ajareopsl.

DYyHKIUHN U TPAPUKU

OmnepupoBath MOHATHSAMH: (DYHKIHA, cIOCOOBI 3amaHus (YHKIUH, OOJIACTh OMPENSICHUS W MHOXECTBO 3HAYCHUI
byHkunu, rpa@uk GyHKIMM, B3aUMHO 0OpaTHbIe (PYHKIUU.

OnepupoBaTh NOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKUMU, HYIH (PYHKINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBathk rpaduky GyHKIHMA 715 peIIeHUs YpaBHEHUH.

CtpouTh ¥ uMTaTh TpapUKA IJTUHEHHOW (YHKIHMH, KBagpaTUIHOW (QYHKIUH, CTCTIICHHONW (YHKIUKU C TENBIM
MIOKAa3aTeJIeM.

Hcnonp3oBath rpaduku GyHKIUN A1 UCCIENOBAHUS MPOILECCOB M 3aBUCHMOCTEW NMPHU PELICHUH 3a1ad U3 APYTUX
y4eOHBIX MPEAMETOB U PEATLHON KU3HU; BBIpaXaTh (POpMyIaMH 3aBUCUMOCTU MKy BEIMYMHAMH.



Hauajna maTemMaTHu4ecKoro aHajan3a

OnepupoBath NMOHATUAMHU: TTOCIEA0BATEILHOCTD, apuMeTHUecKass U TeOMETpUIecKasi IPOTrPECCHH.

OnepupoBarh MOHATUSIMH: OECKOHEUYHO YOBIBAIONIAsl T€OMETpHUYEcKas Mporpeccusi, CyMMa OECKOHEUHO YyObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.

3anaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonbs30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MIPOTPECCUI [T PELICHUS PEATBHBIX 33]1a4 MPUKJIIATHOTO XapakTepa.

MHoxecTBa M JIOTHUKA

OneprpoBaTh NOHIATUSIMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJIsl ONMHUCAHMS peajbHBIX MPOLECCOB U SIBJICHUM, MPU pELICHUU
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

OnepupoBath NOHATUAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KUIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh NOHATUSIMHU: HATYPAJIBbHOE, IIEJI0€ YUCIIO0; UCTIOIb30BATh MPU3HAKHU JICIMMOCTH LEIBIX YUCEN, PA3JIOKECHUE
YHMCJIa HA TPOCTHIE MHOYKUTENM JJIs1 PEIICHUS 3a/1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIlMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBarh MOHATUAMHU: JIOTApU(DM YUCITA, TECATUYHBIC U HATypaTbHBIC JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpuMeHsTh CBOMCTBA CTETICHU JJIsl MPeoOpa3oBaHus BEIPAYKEHUM; OTIEPUPOBAThH MOHSATHUSIMU: MTOKA3aTEeIbHOE YPaBHEHHE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIEC TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHate nmpeoOpa3oBaHUs BBIPAKCHUH, COJEPIKAIIUX JIOTapu(pMBI; ONEPHPOBATH MOHATHSAMH: JOTapUPMUUISCKOE
ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUITHI JIOTAPU(MHUUECKIX YPaBHEHUIN 1 HEPABCHCTB.

Haxonuts pemennst npocTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh MOHATHSIMH: CHUCTEMA JIMHEWHBIX YpPaBHEHHH W €€ pelIeHue; HCIO0JIb30BaTh CHCTEMY JIMHEHMHBIX
YPaBHEHUH IS PELICHMS IPAKTUYECKUX 3a1a4.

Haxonuts pemnenus npoCTEeNINX CUCTEM U COBOKYITHOCTEH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

MopaenupoBaTh peanbHbIe CUTYALMH HA SI3bIKE aIreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHIO 3a/1a4H, UCCIIEI0OBATh TOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM anmapara aareOpsl.

DOyHKUMU U TpaGUuKH

OnepupoBaTh MOHATUAMM: NepUOANYEcKas (YHKUUSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMHM, TOYKU JKCTpeMyma
¢byHKuM, HanOoJIblIee M HAaUMEHbIlIee 3HaUeHUsI QYHKLIMN Ha IPOMEXKYTKE; UCIOIb30BaTh UX JJISl UCCIEOBaHMS (DYHKIINH,
3aJIaHHOM TpaUKOM.

OnepupoBarh MOHATUAMH: TpadUKH [OKA3aTEIbHOW, JOrapuMUYECKOM U TPUTOHOMETPUYECKUX (YHKUUN;
n300paxaTh UX Ha KOOPJAUHATHON IUIOCKOCTH U MCIOJIB30BATh AJISl PELLIEHUS] YpPaBHEHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TIIOCKOCTH TpauKku TMHEWHBIX YPaBHEHUN U UCTIONB30BATh UX ISl PEIICHUS CUCTEMBbI
JIMHENHBIX YPABHECHUM.

Hcnonb3oBath rpa@uku GyHKIMM 17151 UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX JUCLMILIMH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATUSMHU: HENpPepbIBHAS (PYHKIMS; HpOU3BOAHAS (YHKIUHU; HUCIOJIB30BaTh T'€OMETPUUYECKUN U
(bU3UYECKU CMBICI TPOU3BOIHOM JUISl pEIICHUS 3a/1a4.

Haxonutb mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKUWHA, BBIYUCISATH HPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YacCTHOTO
GyHKLIMA.

Hcnonb30BaTh TPOU3BOAHYIO ISl UCCIIENOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMbI, IPUMEHSTh PE3yJIbTaThl
HCCJIEIOBaHMS K TOCTPOEHUIO IpaKOB.

Hcenonb30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIYYIIETO PELICHHs B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
DKOHOMMYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HASI U HHTETPal; IOHUMATh FT€OMETPUUECKUIN U (PU3NUECKUI CMBICT MHTETpaa.

Haxoauts nepBooOpa3Hble 3IeMEeHTapHbIX (QYHKIUI; BEIYUCIATh HHTErpa o gopmysie Horotona—JleitOnuna.



Pemates mpukiagHbie 3amadd, B TOM YHCIE COIMATBHO-2KOHOMHYECKOTO W (DU3UYECKOTO XapakTepa, CPeCTBAMH
MaTEMaTUYECKOT0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoOXxecTBa pallMOHAJIBHBIX U
1 JIEUCTBUTENLHBIX YHCEN. PalinoHaabHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
@®yukunu u rpaduku. CTeneHsb ¢ LeabM
2 YHKI rpad t 6 https://m.edsoo.ru/ESM1F56M3
MOKa3aTeleM
Apudmernuecknii KOpeHb N—Oi CTENEHH.
3 puc p 18 1 https://m.edsoo.ru/W2CV80370
HppanmonanbHple ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/0INYS8KYRU
IToBTOpEeHue, 0000LIEHNE, CUCTEMATU3ALIUS
6 P B H 3 1 https://m.edsoo.ru/SEBER9VKS5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOT'PAMME




11 KJIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
CreneHb ¢ paliOHaIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHOMeTpHUECKUE 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpPaBEHCTBA
4 [IpousBonnas. [Ipumenenre npou3BOIHON 24 1 https://m.edsoo.ru/DK9VLOTN4
5 WHuterpain u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUN 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypanbsHsle u nensie yucna 6 https://m.edsoo.ru/RSROSSJFR
8 Hostoperne, 0606meHPfe’ 18 2 https://m.edsoo.ru/BFUNEIBGN
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTnepaIuy Haj
MHOXeCTBaMH. JluarpaMmpl
Ditnepa—Benna

PanronanasHbIE YnCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WASYES4

Apudmerrueckue onepaum ¢
palOHaIbHBIMU YHCIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKECHUIN

https://m.edsoo.ru/8J YFUB5SM4

[Ipumenenue apobeii u
IIPOLICHTOB JUJISl PELLIECHMS
MIPUKJIAIHBIX 33Ja4 U3 pa3IN4HbIX
OTpacjel 3HaHUH U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apobeii u
MIPOLICHTOB JIJISl PEIICHMS
MIPUKJIAIHBIX 3a7]a4 U3 pa3IMuHbIX
OTpacjei 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JleicTBUTENIbHBIC YKCIIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanbabie U
HppalMOHANIbHBIC YHCIIA

ApudmeTrrueckue ornepaium ¢
JNEHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/IMQWZ24T1

[TpubnuxEHHBIC BEIYUCIICHHUS,
IIpaBUJIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA PE3yJIbTaTa BbIYNCICHHI

https://m.edsoo.ru/JESKM11E]J

10

TO)KI[GCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VH6PID

https://m.edsoo.ru/KFDEBHI7I

11

12

HepageHctBo, pemienue
HEPaBEHCTBA

Meton HHTCPBAJIOB

https://m.edsoo.ru/8§3KWSU6M4

https://m.edsoo.ru/EIXGRN3D0O

13

Pemenue nensix u ApoO6HO-
paIMoOHaTBbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/1SCWMIJUIR

14

KonTponbhas padota no teme
"MHO’€ecTBa pallOHAJIbHBIX U
JeCTBUTEILHBIX YUCEIT.
ParmonanbHbie ypaBHEHUS U
HEpaBeHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

OyHKIHA, CTIOCOOBI 3aJaHUs
¢byakuu. Bzaumuo obpaTHbie

byHKIIIT

https://m.edsoo.ru/LUY75YGCX

16

I'padux ¢pynkuu. O6mactb
OTIpeIeIICHUS] © MHOYKECTBO
3HaueHni Gpynkiuu. Hynu
dbyakuun. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




17

3HAKOIIOCTOAHCTBA

Yérable 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrereHb ¢ 1eJIbIM [TOKa3aTeIIeM.
CrangaprtHas ¢popMa 3arucu
JNIEUCTBUTEIILHOI'O YHCIIa

Hcnonp3oBanue moaxomsiein
(hOpMBI 3aITUCH ACHCTBUTEIBHBIX
YUCEJ JJIS1 PEeIIeHUs
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JAaHHBIX

CrenenHast GyHKIIHS C
HATypaJIbHBIM H LIEJIbIM
mokasareneM. E€ cBolicTBa u
rpauk

ApudmeTrueckuii KOpeHb
HaTypaJlbHOM CTENEHU

https://m.edsoo.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LJ50GEE

https://m.edsoo.ru/7TCVYEVAV7

22

ApudpmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo.ru/KOBCYHLS5Y

23

24

CaoiicTBa apupmMeTHuyecKoro
KOpHS HaTypaJIbHOM CTEIEHU
CoiicTBa apupmMeTHuIecKoro
KOpHS HaTypAJIbHOM CTENEHU

https://m.edsoo.ru/I69L.4JVYQ

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apu(pMeTHyecKoro
KOpHS HaTypaJIbHOM CTENEHU

https://m.edsoo.ru/G5SSWZ3RWF

26

JlelicTBus ¢ apuMeTHIeCKUMU
KOPHSIMU N—OW CTENEHU

https://m.edsoo.ru/KBGV9J41B

27

JlevicTBus ¢ apuMeTHIeCKUMU
KOPHSIMU N—O CTENEHU

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMeTUUECKIMHU

28 = https://m.edsoo.ru/3IMIGAHQSM

KOPHSIMA N—OU CTETICHU
elicTBUA ¢ apU(PpMeTHUECKUMU

29 A pHdp hitps://m.eds00.ru/AMOROGID3

KOPHSIMU N—OM CTENEHU
eiicTBUA ¢ apu(pMeTHIECKUMU

30 A I?, ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMH N—OU CTETIeHU
Pertenuie uppanioHaabHbIX

31 Upp H https://m.edsoo.ru/NXMGYF8I5
YpaBHEHU U HEPABEHCTB
P

32 CIHeHe I:IppauHOHaHBHHX https://m.edsoo.ru/OWXJIFVOG]
YpaBHEHUH U HEPABEHCTB
Pemrenue uppanmoHaabHBIX

33 vpp 1 https://m.edsoo.ru/T66K2RMY5
YpaBHEHU U HEPABEHCTB
Pemenune nppanoHaIbHBIX

34 vpp H https://m.edsoo.ru/OAIN4WIJO
YpaBHEHUH U HEPABEHCTB
Pemenune nppanoHaIbHBIX

35 vpp " https://m.edsoo.ru/HWHUD2NNC
YpaBHEHUH U HEPABEHCTB
CaoiicTBa a OpHSI N-0i

36 BOWCTBA 1 rpadui KOpHS " https://m.edsoo.ru/1E25E18SD
CTEIEHU
CaoiicTBa 1 rpauk KOpHs n-oi

37 p (b p https://m.edsoo.ru/QNZB9V7GS
CTENEHU
KonTponbhas pabota no teme
"Apudmernueckuii KOpeHbL N—OH

38 pud p https://m.eds0o.ru/Q1KQCUC4D
creneHu. UppannoHanbHbie
YpaBHEHUs U HEpaBeHCTBA"
CuHyc, KOCHHYC ¥ TaHT€HC

39 Y Y hitps://m.eds00.ru/CPX3082P7
YUCJIOBOTO apryMEHTa
C ¢, KOC C ¥ TaHTEHC

40 FIHYE, KOCHHYD H Tarien https://m.edsoo.rt/KEQV00CZZ

YHCIIOBOTO apryMeHTa




41

42

ApKcUHYC, apKKOCHHYC U
apPKTaHT'€HC YUCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHHYC U
apKTaHTe€HC YKCIOBOIr0 apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIUH
YKCJIOBOI'O apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIIETICHHUE
TPUTOHOMETPHUECKUX (DYHKIUH
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIC TPUTOHOMETPUYCCKHUEC
(bopMyIibL
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmyIbI

https://m.edsoo.ru/ISFSRJJ3N

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

https://m.edsoo.ru/918HYTGCO

48

49

50

OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIibI

[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUIN

[IpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

https://m.edsoo.ru/C9TMKQF48

https://m.edsoo.ru/9IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F

51

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX

https://m.edsoo.ru/BOK9KEFGV




52

BbIpaKCHU I
[TpeoOpaszoBanue
TPUTOHOMETPHUYECKHX
BBIPAKECHU I

https://m.edsoo.ru/VM9110ON5V

53

[TpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUI

https://m.edsoo.ru/GNKNPMR 1U

54

55

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU
Perienue TpUroHOMeTpUUECKUX
ypaBHEHUH

https://m.edsoo.ru/56K85EHZU

https://m.edsoo.ru/6XXPVVIJXA

56

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUI

https://m.edsoo.ru/LEPISYY4W

57

58

Pemenue TpuronomeTpuyeckux
YpaBHEHUU

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/FENX4ESLUC

60

61

O0001IEeHE 110 TeMaM

"OcHOBHBIE TPUTOHOMETPUUYECKHE

dhopmynsl. TpuroHOMETpUIECKHE
ypaBHeHUA"

KonrtponsHas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccutickas
npoBepoyHas pabora

https://m.edsoo.ru/796P4UYBR

https://m.edsoo.ru/RCOOETQNA




62

63

64

65

66

Hroroas koHTpoabHas paboTa /
Bcepocculickas npoBepodHas
pabora

O0001enue, cucTeMaTH3alus
3HaHWH 3a Kypc aJreOpbl U Havall
MaTeMaTH4ecKoro aHanuza 10
Kjacca

Apudmernueckas u
reoMeTpUYecKas Iporpeccu.
Hcnonb30BaHue mporpeccuu st
pellIeHns peanbHbIX 3a71a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaroIIas
reoMeTpUYIecKasti IPOTPECcCHs.
CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON MPOTPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/OINT7D2Q5

https://m.edsoo.ru/BO3X694VF

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/FSN2ANA4G

https://m.edsoo.ru/DXI§2PMWO

67

68

dopmyJia CIOKHBIX TPOLICHTOB

O06001enue, cucTeMaTH3aIUs
3HAHUU 32 Kypc anreOpbl U Hayal
MaTeMaTH4YecKoro aHanuza 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.edsoo.ru/2193BZQ4A




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

CreneHb ¢ paliMoOHaIbHBIM

1 1 https://m.edsoo.ru/3SOCUH3WO
roKa3areyiemMm

2 CBoiicTBa CTEIICHU 1 https://m.edsoo.ru/S5J1ROGOM
IIpeoOpa3zoBanue BhIpaKEHUH,

3 CoZIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/R3V5PAH19
CTENeHU
IIpeoOpa3zoBanue BhIpaKEHUH,

4 COZIEpKAIIMX pallMOHAJIbHBIE 1 https://m.edsoo.ru/1OP1F2ZAS
CTENEHU
[IpeobpazoBanue BeIpaXeHUH,

5 COJZIEpKAIUX palMOHaJIbHbIE 1 https://m.edsoo.ru/D9YG96WX7
CTENEHU
IToka3aTenbHbIE ypaBHEHUS U

6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3zaTenbHble ypaBHEHUS U

7 1 https://m.edsoo.ru/TSLSZRHAJ
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

8 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
IToka3arenbHble ypaBHEHHUS U

10 1 https://m.edsoo.ru/43EARX0D3
HEpaBEHCTBA

11 [TokazaTenpHas GyHKIINS, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOiicTBa U rpadux

KonTtponbHast pabora o teme
"CrerneHsb ¢ paliOHaIbHBIM

12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/SBWZVEFWOIF
¢dbynakuumst. [TokazarenbHble
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/S2PYSSME7

ec € ¥ HaTypail €

14 HICCATHUHBIC H HATYAILHEI https://m.eds00.ru/AJ5 1 DTXE
norapudmel
[IpeoOpa3zoBaHue BhIpaKEHUH,

15 https://m.edsoo.ru/ITAWFA1Q50Q
CoJIepXKaIIuX Jorapudmpl
[IpeobpazoBanue BhIpaxeHUH,

16 https://m.eds00.ru/GBGH44TGC
COJepIKAIINX JIOTapH(PMbI
IIpeoOpa3oBanue BLIpaKEHUH,

17 peobp p https://m.edsoo.ru/M8QS8RFDMS
CoJIepXKaIIuXx Jorapudmbl
IIpeoOpa3oBanue BEIpaKEHUH,

18 peobp P https://m.edsoo.ru/6CDNOWZBQ
coJIeprKalIux Jorapudmol
Jlorapudmudeckue ypaBHEHUS U

19 pud yp https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUI U

20 prd yp https://m.edsoo.ru/2UAGJZC5B
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUI U

21 prd yp https://m.edsoo.ru/VOR1JP1KW
HEPaBEHCTBA
Jlorapudmuyeckue ypaBHEHUS U

22 prd yp https://m.edso0o0.ru/OYNMCK9RD
HEpaBEHCTBA
Jlorapudmuueckas GyHKIus, eé

23 . https://m.edsoo.ru/JOOHWINGL
CBOMCTBA U Tpaduk

24 Jlorapugmuueckas GyHKIus, eé https://m.edsoo.ru/N7K1UXIZQ




CBOiicTBa U rpadux

Tpuronomerpudeckue GyHKINH,

25 . https://m.edsoo.ru/LQZVIYRDG
WX CBOMCTBA U TpaduKu
T

26 pHFOI‘I,OMeTqueCKHe Py, https://m.edsoo.ru/UUWKBS8L6F
UX CBOMCTBA U rpaduku
T e eCKHe

27 pHrO%OM TpHHECKHE yHKIIMH, https://m.edsoo.ru/95VB5ABJO
WX CBOMCTBA U Tpaduku
TpuronomeTpuyecKue KIIYH,

28 p . p ymxn https://m.edsoo.ru/SP4IPSHOM
WX CBOMCTBA U TpaduKu
11 e OHOME ec

29 PHMEPE! TPHTOHOMETPHACCIHX https://m.eds00.ru/SLSQ4AY YN
HEPABCHCTB
IIpuMepbsl TPUTOHOMETPUUECKAX

30 p PRLIP p https://m.edsoo.ru/1J19ZJZRQ
HEPABEHCTB
ITpuMepsI TPUTOHOMETPHIECKUX

31 PUMEPBITP p https://m.eds00.ru/QY8YSBTCF
HEPABEHCTB
I1

32 PHMEPH! TPHTOHOMETPHACCIHX https://m.eds00.ru/LL8LZOCDP
HEPABCHCTB
KonTponbHas pabota mo Teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUrOHOMETpPUYECKUE https://m.edsoo.ru/X8GZYMSHR
GYHKIMH 1 UX
rpadukn. TpuroHoMeTpudeckme
HepaBeHCTBA"

34 HenpepoiBHble QyHKIINN https://m.edsoo.ru/7ULWADO6B
Merto epBalIo elie

35 TOM MHTEPBAJIOB JUTA PEIICHIA https://m.edsoo.ru/RMLALS6CD
HEPABEHCTB

36 Meto MHTEpPBAJIOB JIsI PEILICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaBCHCTB

37 [IpousBonHas GpyHKIIUU https://m.edsoo.ru/WW1RR5VG8

38 [TpousBogHas GyHKIHH https://m.edsoo.ru/TXVIGQIO2
['eomerpuyeckuii u pu3nIecKuin

39 . https://m.edsoo.ru/JZHKV18M1
CMBICJI IPOU3BOAHOMN
I'eomerpuueckuii u pusznueckuii

40 P \(,p https://m.edso0o.ru/3CPCCY4M6
CMBICJI IPOU3BOTHOM
[Tpou3BogHBIE IIEMEHTAPHBIX

41 X https://m.edsoo.ru/TW5SAJQU3
byHKIMiI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 . https://m.edsoo.ru/4AG11I0YGVZ
byHKIMI
IIpou3BogHAsS CYMMBEI,

43 POMSBOAHAA €Y . https://m.edsoo.r/E95S2ROOIH
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
[Ipou3sBogHast CyMMBI,

44 p g y . https://m.eds0o.ru/VVIMX6YMG
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
IIpou3BogHAsS CYMMBEI,

45 P s ™ . https://m.edsoo.ru/4BJ5FF974
MPOM3BEICHUS, YaCTHOTO (PYHKIIUN
[IprMeHeHne npon3BOIHOM K

46 MCCIJIEIOBaHUIO (YHKIIMI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

47 UCCIIEIOBaHUIO (QYHKIIMI Ha https://m.edsoo.ru/SWLI1TUSN6
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne npon3BOIHON K

48 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOJHOM K

49 P POHIBOX https://m_edsoo.n/SDOD4AT44

UCCJICIOBAaHUIO (PYHKITHI Ha




50

MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS (YHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenue HanubonbLIErO U
HAUMEHBIIIETO 3HAUCHUS ()yHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/N1RZQXS50

52

53

54

Haxoxnenne HanOopIIero u
HAUMEHBIIIETO 3HAUCHUS () yHKITUH
Ha OTpEe3Ke

HaxoxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

HaxoxaeHre HarnOOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1 GQ68

https://m.edsoo0.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxxnenne HanOoIbIIEr0 1
HAaWMEHBIIIETO 3HAYCHUS ) YHKIIUN
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880OF

56

[IpumeHeHre mporu3BOIHOMN ISt

HaXOXIACHUA HAWJIYUYIICTO PCHICHUA

B TIPUKJIAIHBIX 3a/1a4ax, IS
OIIpeZIeTICHUs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (POPMYJION MK
rpadpukom

https://m.edsoo.ru/76RUOWSL4

57

KonTponbhas pabota no teme
"[IponsBoanas. [lpumenenne
MPOU3BOAHOI"

https://m.edsoo.ru/I1 TOP2ZW6




[TepBooOpaznas. Tabnuia

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
IlepBoo6Opasnas. Tabmuna

59 P P i https://m.edsoo.ru/EKWEW6ZVN
epBOOOPa3HBIX
Huterpan, reomeTpuyecKuii 1

60 P . P https://m.edsoo.ru/GXN2ALIAF
(u3uUecKuii CMBICT HHTETpasa
HHaTerpain, reoMeTpu4eCKUi U

61 par, . p https://m.edsoo.ru/1D9F617XS
(bU3HYECKUI CMBICT HHTETpaIa
HaTerpain, reoMeTpu4eCcKui U

62 pai, . p https://m.edsoo.ru/R41DMTCOB
(bU3UYECKU CMBICIT HHTETpasia
Brrunciaenue uHTErpaga mo

63 P . https://m.edsoo.ru/WOFLPOB9R
dopmyne Herorona—JleliOama
Brruncienue uaTErpaga mo

64 p . https://m.edsoo.ru/8W8SCCYVO
dopmyne Hetorona—JleliOHmIa
Brruncienue naTErpajga mo

65 P . https://m.edsoo.ru/YZNSQLCS5
dbopmyne Herorona—JleliOHma
B CIICHUE erpajia 1mo

66 PIHUCIICHIE HHTCTD ? https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleliOnura

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHEWMHBIX YPaBHEHUH https://m.edsoo.ru/VMRPNPCKE
Pemenune npukiaaHbIX 3a1a4 ¢

69 ITOMOIITBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUU
Pemenue npuknaaHbIX 3a1a4 ¢

70 MOMOIIBIO CUCTEMBI IMHEUHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUI
CucTeMBI 1 COBOKYITHOCTH IIEJIBIX

71 yn t ’ https://m.edsoo.ru/HKFHNLZWS5

PalOHAJIbHBIX, UPPALIUOHAIIBHBIX,




72

73

MOKa3aTeIbHbBIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALMOHATIBHBIX,
MOKa3aTeIbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

CucrteMsl 1 COBOKYITHOCTH LCJIbIX,
palruOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WIM6V504U

74

CucrteMsl 1 COBOKYITHOCTH LCJIbIX,
PpaluOHAJIbHBIX, UPpPALlMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Ucnonb3oBanue rpa¢pukos
GYHKIMMA 715 pelIeHus ypaBHEHUN
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

77

78

Ucnonb3oBanue rpadukos
GYHKUIMMA 715 pelieHus ypaBHEHUN
U CUCTEM

IIpuMeHeHue ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3INyuHbIX o0JacTel HAyKH U
peanbHON KU3HU

KonTtponbHas pabora o Teme
"MHTerpal u ero NpuMeHEHUsl.
Cucrembl ypaBHEHUI"

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/S8RGQ8C80OM

https://m.edsoo.ru/ULRCWE8K3K




HaTypaIH:HBIC U LCJIbIC YHKClia B

79 . https://m.edsoo.ru/FXI8L411G
3a/1auax U3 peaybHOU KU3HU
HarypanbHble u 11e51bIe Yrciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1ayax U3 pealbHON KU3HU
Harypasbnsle u 1iesble yucna B

81 . https://m.edsoo.ru/VUIEOO3ZE
3a/1auax U3 peaybHOU KU3HU

82 [Ipu3Haku NETMMOCTH LENBIX YACET https://m.edsoo.ru/9DOSUTKS0

83 [Ipu3Haky 1€TMMOCTH LEJIBIX YUCEN https://m.edsoo.rt/TMXKTQFQM

84 [Ipu3Haku NETMMOCTH LENBIX YACET https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 06001ICHNE,

85 cHUCTEMaTH3alMsI 3HaHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, o6odIIEHKE,

86 CHCTeMaTH3aIrs 3HaHHH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, o6odIIEHKE,

87 CUCTEMATH3AINS 3HAHUIA. https://m.edsoo.ru/Y9OA4RM3BK
YpaBHeHus
[ToBTOpenue, 06001IEHNE,

88 CHCTEeMAaTH3alMsl 3HaHUH. https://m.edso00.ru/L88XDG22C
YpaBHeHus
[ToBTOpeHnue, 060061ICHNE,

89 CHCTEeMAaTU3alMs 3HaHUH. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpenwme, 0600IIEHNE,

90 CHCTEMAaTH3alMs 3HAHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpeHme, 0600IIEHNE, https://m.edsoo.rt/QWFEF7KCSIU




92

cucTeMaTH3alys 3HaHU.
HepasencrBa

[ToBTOpEeHmE, 0600IICHNE,
CcHCTeMaTH3aIys 3HAHH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpeHnue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HAHWM.
Hepagencrtra

https://m.eds0o0.ru/OC78SW60K

94

95

96

97

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3aIs 3HaHUMH.
HepasencrBa

[ToBTOpEHHE, 0000IICHUE,

cucreMaTru3anusa 3HaHui. CUCTEMEBI

ypaBHEHU U

[ToBTOpenue, 06001IIEHNE,

CHCTEMaTHU3allus 3HaHUH. CucreMsl

ypaBHEHUU

[ToBTOpenue, o6odIIEHKE,

cucremarusanus 3HaHuil. OyHkuuu

https://m.edsoo.ru/X8AR14AUP

https://m.edso00.ru/D6Z5D67XQ

https://m.edsoo.ru/S6P9OSBDO

https://m.edsoo.ru/678RGWN7D

98

99

[ToBTOpenwme, 0600IIEHNE,

cucreMarn3anus 3HaHu. OyHKIn

Htoropas KOHTpPOJIbHAA pa60Ta

https://m.eds0o0.ru/O2WTFDI9XN

https://m.edsoo.ru/ XDBSVO654

100

101

Htorosast KOHTpoJibHAs paboTa

O0001IeHNEe, CHCTEMAaTA3 AU

3HAHMI 32 Kypc aareOpbl U Haval
mareMmaTuueckoro agaiamsa 10-11

KJIaCCOB

https://m.edsoo.ru/LMTCHG70QX

https://m.edsoo.ru/CKSK7PI30

102

O0001enne, cucTeMaTA3aIus

https://m.edsoo.ru/7GHSLC527




3HaHWH 3a Kypc aJreOpbl ¥ Havasl
mMareMaTuueckoro amaiamusa 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON

INPOI'PAMMBI
10 KJTACC
Kon . .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPAMMBI CPEIHEro 00111ero
NpOBEPSIEMOro oBpasoBanus
pe3yJbTara
1 Yucna v BIYMCIECHUS
1.1 OnepupoBaTh NOHATUAMU: pallMOHAIBHOE U ICHCTBUTEIIBHOE YMCII0, OOBIKHOBEHHAS M JECSITUYHAS APOOb, IPOLIEHTHI
1.2 BeinonHsATe apupmMeTnyeckre onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIBHBIMH YHCIAMH
13 BeinonHATe npuOIMKEHHBIE BBIYMCIEHUS, HCIIONbB3Ysl MpaBUIa OKPYIJICHHs, JeNaTh NPUKUAKY U OLEHKY pe3yibTaTa
. BBIYMCIICHHUI
OnepupoBaTh NOHATUSAMU: CTEIEHb C LIEJBIM IOKa3aTesleM, CTaHAapTHasl popMa 3alucu AEHCTBUTEIBHOTO YUCIIA, KOPEHb
1.4 HaTypaJbHOH CTENEHH; CII0JIb30BaTh MOAXOIAILYI0 (POPMY 3aITUCH EHCTBUTEIBHBIX YMCEN JUIS PEIIEHUs] TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABJICHUS TAHHBIX
15 OnepupoBaTh MNOHATHAMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YIVIA; UCIOJIB30BaTh 3aIMCh ITPOU3BOJIBLHOIO yria
' yepe3 00paTHbIE TPUTOHOMETPUYECKUE QYHKITIU
2 YpaBHEHHS 1 HEpABEHCTBA
51 OnepupoBaTh MOHATHIAMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIO€, PALMOHAIBHOE, UPPALNOHAIBHOE YpaBHEHHE,
' HEPaBEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE
22 BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHUH U peraTh TPUTOHOMETPUYECKHE YPaBHEHUS
2.3 BrimonHaTe npeobpa3zoBaHus LENbIX, PALMOHATIBHBIX U HPPAIMOHATBHBIX BBIPAXEHUN U peliaTb OCHOBHBIEC THUIIBI LEJBIX,




pallHOHAJIbHBIX U UPpPALIMOHAJIBHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

[IpuMeHsTh ypaBHEHHS U HEPABEHCTBA JUISA PEUICHUS MaTeMaTHUECKUX 3a7ad M 3a7iad U3 Pa3IMyHbIX 001acTeil HAyKu U

24 .
peaabHOM KU3HU

) s MogenupoBaTh peanbHble CUTyalluH Ha SI3bIKE anreOpbl, COCTABIATh BbIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBUIO
' 3a[1a4u, UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHMEM aIlliapara aareOpsl
3 @yHKIMU U TpaduKu

31 OnepupoBaTh NOHATHSAMH: (YHKIHSA, CIOCOOBI 3aaHus (YHKUWH, OONACTh ONPEACICHHS M MHOXECTBO 3HAYCHUH
' byHkuy, rpadgux GyHKIMHI, B3aUMHO 00paTHbIE (PYHKIIUH

3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYJIN (QYHKLINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

33 Ucnonb3oBathk rpaduku GyHKUNN 1)1 pelIeHUs] ypaBHEHUI

34 Ctpoutb u untaTh rpaduKky JMHEHHON QYHKIMH, KBaIpaTUUHON (PYHKLIMHU, CTETIEHHON (YHKIIMHU C IIeJIBIM [T0Ka3aTesIeM

. Ucnonb3oBath rpadguku QyHKUMA JUIsl MCCIEIOBAaHUS MPOLECCOB U 3aBHUCHUMOCTEH MpU pELIeHUH 33Jad U3 APYrux
. y4eOHBIX IPEMETOB U PEaNbHOM KU3HH, BEIpAXXaTh (GOPMYJIaMU 3aBUCUMOCTH MEX/y BEIUYMHAMU
4 Hauana maremMaTHueckoro aHaimsa

4.1 OnepupoBaTh MOHATUSAMHU: ITOCIIEA0BATENLHOCTD, apu(pMeTHUECKasi U TeOMEeTpUIecKast IpOrpeccuu

42 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBaIOILIasi reoMeTpudecKas IMporpeccus, cyMMa OECKOHEYHO YOBIBaIOIIEH
' reoMeTPHUUECKO mporpeccuu

4.3 3aaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMHU

4.4 Hcnonp3oBaTh CBOWCTBA MOCIEA0BATEILHOCTEH U IPOTPECCH [T PELIeHUs] peaIbHbIX 337a4 MPUKIAIHOIO XapakTepa
5 MHosecTBa U JIOTHKa

5.1 OnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU Ha/l MHOYKECTBAMHU

5.2 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar JJs OMHMCAHHUS PEalbHbIX INPOLECCOB U SIBICHHM, NMPH pPEIICHUU




3aJa4 U3 IpYrux y4eOHbIX MMPEIMETOB

5.3 OnepupoBaTh NOHATUAMU: OIIPENEICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO
11 KJIACC
Kon . o
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa30oBaTe/ibHOI NMPOrpaMMbl CpeIHero o01ero
NpoBepPsieMoOro
posep o0pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
. OnepupoBaTh NOHATHSMHU: HATypaJlbHOE, LEJIO€ YHUCIO; MCIOJb30BaTh NPU3HAKU JEJIMMOCTH UEJIbIX YHUCE,
PA3JI0KCHUC YKUCJIa Ha IMTPOCTBIC MHOXUTECIN JJI pCUICHUA 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKa3aTeleM
1.3 OnepupoBath MOHATUAMHE: JIOTapudM Yucia, JECITHUHBIE U HATypallbHbIE TOrapu(Mbl
2 YpaBHEHHUS 1 HEpABEHCTBA
51 [IpumeHsTh CBOWCTBA CTEMEHHM U TMPEOOpa3OBaHMsI BBIPAKEHUN, ONEPUPOBATH TOHATHUSMHU: TOKA3aTEIbHOE
YpaBHCHHE U HEPABCHCTBO, pCIIATE OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHeHHfI U HCPABCHCTB
) BoinonusaTe mpeobpa3oBaHusl BbIpaXEHHM, COIEpKalUX Jorapu(Mbl; OMEepupoBaTh MOHITUIMHU: Jorapudmuueckoe
ypaBHEHUE U HEPABEHCTBO; peIlaTh OCHOBHBIE THUITHI IOTAPU(PMUIECKIX YPAaBHEHUH 1 HEPABEHCTB
. axXoaguThb PCUICHUA 11 OCTEHINX TPUTOHOMETPHUECKUX HEPABEHCTB
2.3 H
4 OnepupoBaTh MNOHSATUAMM: CUCTEMA JIMHEWHBIX YpPaBHEHUM W €€ peIIeHHE; HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX

YPaBHEHUH JUIsl peLeHUs IPAaKTUYECKUX 3a1a4




2.5

Haxoauts perieHus npocTeimux CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX YPAaBHEHUIN 1 HEPABEHCTB

MO[[GJII/IpOBaTB PCATBHBIC CUTYAllUH HaA A3BIKC anre6pLI, COCTAaBJIATH BBIPAKCHUSA, YPAaBHCHUA, HCPABCHCTBA U CUCTCMBbI

20 10 YCJIOBHUIO 33J]auy, UCCIIEI0BATh IIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allllapara ajareopsl

3 DyHKINUH U TpaPUKH
OnepupoBaTh MOHATHAMHU: NEPHOANYECKAs (DYHKIMS, HNPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMa
3.1 ¢byHKIMH, HauOOJbIIEE W HAUMEHBIIEE 3HAYCHUS (DYHKIMU Ha MPOMEXKYTKE, MCIIONB30BaTh MX JUIS HCCICHOBAHMUS
byHKIMY, 3a1aHHON TpaduKoM

32 OnepupoBaTh NOHATUAMU: I'paUKU MOKA3ATENBHOM, Jorapu(pMUUECKOl U TPUTOHOMETPHUECKUX (YHKIMI; n300paxaTh
. UX Ha KOOPJMHATHOW IUIOCKOCTH U UCIIOJIb30BaTh JUIsl PELLIEHUs] YpaBHEHHUI U HEPABEHCTB

33 N306paxkaTh Ha KOOPIMHATHON MJIOCKOCTH IpapUKy JIMHEWHBIX YPaBHEHUHN U HCIIOIb30BaTh UX JJISl PELICHUS] CHCTEMBbI
' JIMHEUHBIX YPaBHEHUN

34 Wcnonb3oBath rpaduxu GyHKINN U1 KCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX TUCIUIUINH
4 Hauana matemaTnyeckoro aHaamsa

il OnepupoBaTh MOHATHSMM: HENpepbiBHAas (DYyHKUMSA, NPOU3BOAHAs (QYHKIMH; HCIIOJIb30BATh T€OMETPUYECKUI U
. ¢bu3uuecKuii CMbICT MPOU3BOJHOM /IS peIlIeHHs 3a1a4

42 Haxoaute npou3BOJAHBIE 3JEMEHTApHBIX (YHKIUH, BBIUYMCIATH MPOM3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO
' byHKIHMA

43 Hcnonp30BaTh NPOU3BOIHYIO IS UCCIEA0BaHNSA (YHKIIMM HA MOHOTOHHOCTb M AKCTPEMYMBI, IPUMEHSThH PE3YIbTaThl
' UCCIIEIOBaHMS K MOCTPOEHHIO IpauKoB

a4 Hcnonp30BaTh MPOM3BOAHYIO U HAXOXACHUS HAWIYYIIEro PELIEHUS B NPHUKIAAHBIX, B TOM YHCJIE COLMAIBHO-
‘ 9KOHOMHYECKHUX, 3a7a4ax

4.5 OnepupoBaTh MOHATUSAME: IEPBOOOpa3Hast U MHTErpall; HOHUMATh F€OMETPHUUECKUH U (PU3NYECKHI CMBICI HHTErpaa




4.6 Haxonuth nmepBooOpa3zHbie deMeHTapHBIX QYHKIIUHA, BBIYUCISITh HHTETpai 1o Gopmyine Herotona — Jleitoauia

47 Pemare mpuknagHbie 3a7a4d, B TOM YHCIIE COIMAIBLHO-YKOHOMHYECKOTO M (PM3MYECKOrO XapakTepa, CpeacTBaMU
MaTeMaTUYECKOT0 aHalu3a



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna v BIYMCIECHUS
Panmonansubie uncna. OOBIKHOBEHHBIE M JAECATHYHBIE ApOOU, MPOLIEHTHI, OECKOHEUHbIE TIEpUOUYECKUE ApoOU. ApudMmeTndyeckue
1.1 OTIepaliy C pallMOHAILHBIMU YHCIIaMH, IPE0Opa30BaHMs YHCIOBBIX BbIpakeHui. [IpuMenenue npodeli M MpOLEHTOB Il PEeUICHUS
IIPUKIIAIHBIX 337ja4 U3 Pa3IMUHBIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HU
15 JleiicTBuTenpHble uncna. PannoHanbHble M MppalMOHAIbHbIE Yncia. ApupMeTHYecKue omnepanuu ¢ JeHCTBUTEIbHBIMH YHCIAMHU.
' [IpubnuxEHHbIE BEIYUCIIEHUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yIbTaTa BIYMCICHUN
13 Crenens ¢ nenbiM nokaszareneM. CtanaapTHas popMa 3alucu AeCTBUTENbHOTO uncia. Vcnonb3oBanne noaxoasuie popmsl 3anucu
' JEHCTBUTENBHBIX YHCEN ISl PELICHMSI IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHHS JTaHHBIX
1.4 Apudmernueckuii KOpeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apupMeTHUECKUMHI KOPHAMHU HATypaJIbHOM CTeNeHn
1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS
2.2 [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIIbI
2.3 VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo 1 HHTEPBAIOB
2.4 Pemenue niensix U ApoOHO-paIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pewienne nppanuoHaIBHBIX YPAaBHEHUM U HEPABEHCTB




2.6

PelieHne TpUroHOMETPUYECKUX YpaBHEHUH

[IpumeHeHre ypaBHEHUI W HEPABEHCTB K PEHICHUIO MAaTEMAaTUYECKHX 3a]ad M 33734 U3 Pa3IMyHBIX 00JacTeil HAyKu U peabHOU

2.7
KU3HU
3 DyHKINUH U TpaPUKH
3.1 Oyukwus, crnocodsl 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo oOpatHbie GyHKIIHH
32 Ob6nactp omnpenenenns U MHOXecTBO 3HaueHui (yHkuuu. Hynu ¢ynkuuu. [IpomexyTku 3HakonoctosHCTBA. UETHBIE U HEUETHBIE
. byHKITUN
33 Crenennast GyHKIHUS C HATYpaJIbHBIM | LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS 1n-0i cTeneHn
34 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIPEICIICHUE TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHammsa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIEA0BaTeNbHOCTEH. MOHOTOHHBIE MTOCIIE10BATEIbHOCTH
Apudmerndeckass U reoMerpuyeckas nporpeccuu. beckoHeuHo yObIBarolas reomerpuueckas nporpeccus. Cymma OecKOHEYHO
4.2 yOBIBarotIeil TeomMeTprueckoi nporpeccun. Gopmynna CIOKHBIX MPOIEHTOB. Vcnoap30BaHNe MPOTPECCUU JUI PEIISHUS] PeaTbHBIX
3a/1a4 MPUKIATHOTO XapakTepa
5 MHosxecTBa U JIOTHKA
51 MHoecTBO, Oomepaluu HaJ MHOKecTBaMu. J{uarpammel Diinepa — Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Jyis
' OTIHCaHMsI PeaTbHBIX MPOIIECCOB U SBJICHUH, P PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Yucia ¥ BEIYUCICHUSA




1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT

1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeiaeM. CBONWCTBA CTEIIEHU

1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOTapu(pMbI
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(HMBI

22 [IpeoOpa3oBanue BRIpAKEHHN, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM TIOKA3aTeIeM

2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA

2.6 CucreMpl TMHEVHBIX YpaBHEHUH. Perienne npukiIagHpIX 3a7a4 ¢ IOMOILIBIO CUCTEMBI TMHEWHBIX YPaBHEHUN

2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB

53 [IpuMeHeHMe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a7ay U 3ajlad U3 pa3iIMyHbIX 00JIacTel HayKH U
. peanbHON KU3HU
3 OyHKIMH U TpapuKH

a1 Oynxkius. [Tepuognueckue pyHkuuu. [IpoMexxyTkn MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee
' Y HauMeHblllee 3HaueHHe QyHKIUU Ha POMEKYTKE

3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu

3.3 [TokazarenbHas u norapudmuueckas GyHKINN, X CBOMCTBA U rpadUKu

34 Wcnonb3oBanue rpadukoB GyHKUUN A1 pelIEHUs] YpPaBHEHHUH U TMHEWHBIX CUCTEM

15 Hcnonb3oBanue rpagukoB GyHKIUHN A UCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOphIe BOZHUKAIOT IIPU PELLICHUU 3a]a4 U3

APYTUX y4eOHBIX MPEAMETOB U PEAbHOM KU3HH




Hagama MaTemMaTHuecKoro aHajamsa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM

4.3 [TpousBoaHbIC ArIeMeHTapHBIX QyHKIHUNA. DOpMYITHl HAXOKACHUS TPOU3BOTHON CYMMBI, IIPOU3BEICHUS U YaCTHOTO (DYHKIIUN

44 [IpumeHeHne NPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMIA Ha MOHOTOHHOCTh W SKCTpeMyMbl. Haxoknenwe HamOONbIIETO0 H
' HaUMEHBUIETO 3HaYeHUsl (YHKLUU HA OTPE3Ke

45 [IpumeHeHre NPOM3BOJHOW Ul HAXOXACHHUS HAWIYYIIEro pPELIEHUs B NPUKIAIHBIX 3a7adax, Ul ONPEIENIEHHS CKOPOCTH
. mporecca, 3alaHHOro (GopMyJION MiH rpaduKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 WuTterpai, ero reoMmeTpudeckuii U pusndeckuii cMpici. Beruncinenue uarerpana no ¢popmyne Hetotona — JleiiGnuna



ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATaM OCBOEHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oo01ero oopa3oBaHus

Brnanenue meronamu J0Ka3aTeNnbCcTB, IMOPUTMaMHU pPELICHMs 3a/1ad; yMeHHe (OpMyJIMpOBaTh U ONEPUPOBAThH
HNOHATUSAMM: OIPENEICHUE, aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IMPHU3HAK, J0KA3aTEIbCTBO, PABHOCUIIBHBIC
(bOopMyIHPOBKH; MPUMEHATh UX; YMEHHE (DOPMYIUPOBATh OOpATHOE M MPOTUBOMOI0KHOE YTBEPXKIECHUE, IPUBOJUTH
OpUMEpbl U KOHTPIPHUMEpPHI, HCIOJb30BATh METOJ MAaTEMaTH4YEeCKOW MHIYKIMH; HPOBOAUTH JOKa3aTelbHBIE
paccyXJIeHUs NpU PELIEHUU 3a]ad, OLCHUBATh JIOTMYECKYIO IIPABWIBHOCTb PACCYKICHWI;, YMEHHUE OIEpUpOBATH
MNOHSTUSIMU: MHOXECTBO, MOJMHOXKECTBO, OIEpali HaJl MHOXKECTBaMHU; YMEHHE MCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN anmnapar i1 ONMMCAHUS PEAIbHBIX IIPOLECCOB U SIBJICHUM W IPU PELICHUH 3a]ad, B TOM YHCIE U3
JIpYruX Y4eOHBIX NMPEIMETOB; YMEHHE ONEpUpOBaTh MOHATUSMH: Ipad, CBSI3HBIM rpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh W OMMCHIBATh rpadbl pa3IMUHbIMU CIOCOOAMH; MCIIOIB30BaTh Tpadbl MPU pEIICHUH
3a1a4

YMeHue onepupoBaTh NOHATHAMM: HATYPAJIbHOE YMCIIO, LIEJI0€ YMCIIO, CTENEHb C LENBIM I0Ka3aTeleM, KOPEHb
HATypaJIbHOM CTENeHHU, CTENeHb C palUOHAIBbHBIM I[IOKa3aTejeM, CTENeHb C JEeWCTBUTENbHBIM IOKa3aTeleM,
Jorapugm 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOM3BOJILHOTO YHMCIIA, OCTATOK 10 MOJIYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJlbHBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTENBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKU JETMMOCTH, HAaUMEHBIIMKA OOIIMHA JeNnuTeNah M HauMeHbllee olllee KpaTHOE, alrOpUTM
EBknuga mpu pemeHuM 3ajad; 3HAKOMCTBO C pa3jIMYHBIMU IMO3UIUOHHBIMHM CHCTEMAMU CUUCIIECHUS; YMEHHE
BBINOJIHATH BBIYMCIICHHUE 3HAUEHUH 1 TpeoOpa30BaHusl BEIPAKEHUN CO CTETIEHSIMH U JIoTapru(MamMu, npeodpazoBaHUs

IpOOHO-PALMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEpUPOBATh MOHATUSAMU: IOCIEIOBATEIBLHOCTh, apudmeTnyecKas




nporpeccusi, reoMeTpudeckas Iporpeccus, OECKOHEYHO YObIBaroIlas TI€OMETpUYEecKas IpPOrpeccus; yMEHHe
3aJaBaTh IOCJICAOBATEIBHOCTH, B TOM YHCJIE€ C IOMOIIBIO PEKYPPEHTHBIX (OPMYN; YMEHHE OIEepUpPOBAThH
HNOHATUSAMM: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMILJIEKCHBIE YUCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO YHUCIa,
dopma 3amuCH KOMIUIEKCHBIX 4YHCel (TeOMETpHuEecKasi, TPUTOHOMETpUYecKas U aireOpandeckas); yMeETb
IPOU3BOIUTH apu(MeTHUECKUe ACUCTBUS C KOMIUIEKCHBIMHM YHWCIIaMH; IMPHUBOAMTH IMPUMEPHl HCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJI; ONEpUPOBAaTh HMOHATHUAMU: MaTpula 2X2 u 3X3, omnpeaenuTeslb MaTpULIbl, FEOMETPUUECKUN

CMBICJI OIIPCACIINTCIIA

YMmenue OIICPHUPOBATH TIOHATUSAMMU paluoOHAJIbHBIC, HppairuOHAJIbHEIC, IIOKa3aTCIIbHEIC, CTCIICHHBIC,
J'IOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHUHC OIICPpHUPOBATH
MNOHATHUAMHU. TOXICCTBO, TOXIACCTBCHHOC npeo6pasoBaHne, YpaBHCHHEC, HCPABCHCTBO, CHUCTECMa ypaBHeHI/Iﬁ n
HEPAaBCHCTB, PaBHOCHUJIbHOCTb ypaBHeHHﬁ, HCPAaBCHCTB W CHUCTCM, YMCHUC DPCIIaThb YpPaBHCHHA, HCPABCHCTBA H
CUCTEMbI C IOMOINBIO Pa3JINYHBIX HpI/IéMOB; pemiaTtb YpaBHCHUA, HCPABCHCTBA W CHCTCMbI C IapaMCTPOM;
MNPUMCHATH YPAaBHCHUS, HCPABCHCTBA, UX CHCTCMBbI I PCHICHUA MATCMATHYCCKUX 3aad W 3a4a4 U3 Pa3IMYHBIX

oOractell HayKH U pealibHOM JKU3HU

YMeHue onepupoBarh MOHATUSAMU: (DYHKUHSA, YETHOCTh (DYHKUMH, MEPUOJUYHOCTb (YHKIUH, OrPaHUYEHHOCTh
(GYyHKLIMU, MOHOTOHHOCTh ()YHKIIMH, SKCTPEMYM (QYHKIUH, HauOoJblllee W HaUMEHblIee 3HAaueHUs (PYHKIMHU Ha
MPOMEXKYTKE, HENpephIBHAsT (YHKIMS, aCUMOTOTHI rpaduka (yHKIUM, MepBas U BTOpas MPOU3BOAHAS (PYHKIIHH,
reoMeTpUYecKUil 1 (PU3MUECKUIl CMBICT TPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeeNEHHbIA HHTETpall; yMEHUE HaXOAUTh
aCUMITOTHI Tpaduka QYHKIMH; YMEHUE BHIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO U KOMITO3UIIUU
(byHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduKy (GyHKIIUN; YMEHHE HaXOAUTh POU3BOIHBIE JIEMEHTAPHBIX
GyHKIMI; yMEHHE MHCIONb30BaTh MPOU3BOJAHYIO JJs HCCiIeNoBaHUS (YHKUIUN, HAXOAUTh HAWOOJbIINE U
HaMMEHBIINE 3HaUYeHUS (QYHKIMHA; CTPOUTH rpad)Ki MHOTOYJICHOB C MCIIOJIb30BAaHUEM amIapara MaTeMaTHYecKoro

aHajin3a, NPUMCHATH IPOU3ZBOAHYIO JIA HAXOXIACHUA HAWIYUIICTO PCEHICHUSA B IPUKIAJIHBIX, B TOM YHCIC




COIMAJIbHO-9KOHOMUYCCKUX U (bI/ISI/I‘leCKI/IX 3aadax,; HaXOJUTh ILIOAaau 1 00BEMBI (bI/Il"yp C IOMOILIBIO MHTErpajia,

IPUBOUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MOMOIIBIO TH(QepeHInanbHbIX ypaBHEHUI

VYMeHHe OmNepupoBaTh MOHATHAMHU: TpaduK QyHKIHMH, oOpaTHas (QYHKIUS, KOMHO3WUIWS (QYHKIMH, TMHEHHAS
byHkuus, KBagpaTuuHas QyHKIM, palioHaNbHas QYHKIHS, CTENIeHHAs: (PYHKIHS, TPUTOHOMETPUIECKUE ()YHKIIHH,
OoOpaTHbIE TPUTOHOMETPUYECKHE (YHKIHMH, IOKa3aTelbHas M Jorapupmuyeckas (QyHKIHH; yYMEHHE CTPOHUTH
rpaduKkyd M3y4eHHBIX (YHKIWH, BBIIOJIHATH IpeoOpa3oBaHusi TpagukoB (YHKIMHA, HCIONB30BaTh IpaduKd s
U3y4YEHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PEIICHNUH 3a/ad U3 JPYrHX Y4eOHBIX NMPEIMETOB U 3aJad U3 peanbHOU
KU3HH; BBIpAXaTh (POpPMYyJIaMU 3aBHCHMOCTH MEXIy BEIMYMHAMHU; HCIIOJIIB30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUIsS pelleHHWs ypaBHEHHH, HEPaBeHCTB W 3a/Jad C IapaMeTpaMu; H300pakaTh HAa KOOPAWHATHOW IUIOCKOCTH

MHOXK€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMmenune pe€aTh TCKCTOBBLIC 3aa4U Pa3HbIX TUIIOB (B TOM YHMUCJIC HA MPOUCHTHI, JOJW U YaCTH, HA JIBUIKCHHC, pa60Ty,
CTOUMOCTb TOBApPOB M YCIYI, HAJIOI'HU, 3aJla4u H3 obactu YIipaBJICHHUA JIMYHBIMH H CEMEUHBIMU q)HHaHCaMI/I);
COCTAaBJIATH BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 11O YCIOBUIO 3aJadH, UCCICAOBATH IMOJTYYCHHOC
pCeHICHUC U OLICHUBATH HpaBI[OHO,Z[O6HOCTB PE3yJabTAaTOB, YMCHUC MOJCIHUPOBATH PCAJIBHBIC CUTYyAllUN HA SA3BIKC
MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 11O YCJIOBHIO 3aJadu, UCCICIOBATH

MOCTPOCHHBIC MOACIIN C UCIIOJI30BAHUCM allliapaTa anre6pbl, HHTCPIPECTUPOBATH HOJ'Iy‘-ICHHBIﬁ pe3yiabTar

YMenue ONICpHUPOBATh NOHATUAMU: CPECAHECC apI/I(bMeTI/IquKOC, MEaHaHa, HanOOJbIIee ¥ HAaNMCHBIIIEE 3HA4YCHUAA,
pasMax, OUCIIEPCHUA, CTAHAAPTHOEC OTKIOHCHHUE YHUCIOBOI'O Ha60pa; YMCHHUE H3BJICKAaTh, HWHTCPIPECTUPOBATH
I/IH(I)OpMaI_II/IIO, MNpEACTaBJICHHYO B Ta6n1/1uax, Ha JuarpaMmax, rpa(bHKax, OTpAXKAIOOIYHO CBOIiCTBa PCAIbHBIX
mponeccoB u ﬂBHeHHﬁ; IpeaACTaBIATH I/IH(i)OpMaHI/IIO C IIOMOIIIBXO Ta6J'II/IH H ayarpaMm; UCCI€a0BaTh CTATUCTUYCCKHUC
JaHHBIC, B TOM YHCJIC C IPUMCHCHUCM Fpa(i)I/I‘-ICCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa@nqecm/l HUCCICI0BATh

COBMECTHBIE HAOIIOACHHS C TOMOIIbIO IUAarpaMM PACCEUBAHUS U JTMHEWHON perpeccuu

YMeHne onepupoBaTh MOHATHUSMH: CIyYaWHBIH OMBIT U CIy4allHOE COOBITHE, BEPOSATHOCTH CIIyYalHOTO COOBITHS;
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YMEHHE BBIYHCIATH BEPOATHOCTH C HCIOJIb30BAHUEM IpapHUUYecKUX METOAOB; NMPHUMEHSTH (HOPMYIIBI CIOXKECHUS H
YMHOXXEHHUSI BEPOSITHOCTEH, (OpPMYITy MOJIHOH BeposATHOCTH, (opmyny bepHymnn, koMOMHaTOpHBIE (GaKTHl U
(GOopMyIIBI; OLICHHBATH BEPOSTHOCTU PEALHBIX COOBITHI; yMEHHE ONEPUPOBATH MOHATUSAMHU: CIydaiiHas BEIMYMHA,
pacpesielieHle BEpOSATHOCTEH, MAaTEMAaTHUECKOe OKUAAHHE, AUCHEPCHS U CTaHJApTHOE OTKJIOHEHHE CIydaifHOH
BEJIMYMHBI, (YHKIMU pacupeieleHus] W IUIOTHOCTH PaBHOMEPHOTO, II0Ka3aTeIbHOTO ¥ HOPMAaIBbHOTO
pacripenenieHnii; yMEeHUE MCIIOJIb30BaTh CBOWCTBA M3YUCHHBIX PACIPENEICHUN Ui PeleHHs 3a/1a4; 3HAKOMCTBO C
HNOHSATHUAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAaHMWN; YMEHHE NPUBOJUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIINX YMCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHUE ONEPUPOBATH IMOHATUSIMU:
COYeTaHWE, MEPEeCTAHOBKA, YHCIO COYETAaHHH, YHCIO NEePecTaHOBOK, OMHOM HbIOTOHA; yMEHHE MPHUMEHSTH
KOMOMHATOpHBIE (aKThl W pacCyXACHHs IJIsi PEIICHUs 3a/ad; OLEHHBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA,

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJY4YECHHBIN PE3yJIbTAT

YMeHHe OomnepupoBaTh MOHATHAMH: TOYKA, MpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YTIa,
IUIOCKMHA YTOJI, JBYTPaHHBIA YroJI, TPEXIPAaHHBIM Yroj, CKPEIIMBAIOIIMECS MpsMble, MNapaUIEIbHOCTh H
NEPNEHAUKYIISIPHOCTD MPSMBIX M IJIOCKOCTEM, YroJ MEXAY HPSIMBIMH, YTOJ MEXKIY IPSAMON M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSMH, PacCTOSHUE OT TOYKH 0 IUIOCKOCTH, PAaCCTOSHUE MEXKIY NPAMBIMH, PACCTOSHHUE MEKIY
IUIOCKOCTSIMU; YMEHHE HCII0JIb30BaTh NPU PELICHUM 3a]ad M3ydeHHbIe (aKThl U TEOpPEMbl IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOMTh MaTeMaTHYeCKHE MOJENU C IOMOIIBIO

TCOMETPHUICCKUX MMOHATHH U BCJIIMYHMH, p€IIATh CBA3AHHBIC C HUMH IIPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh NOHATUAMU: IJIOLIAAb PUTYPbI, 00bEM (PUTypBI, MHOTOTPAaHHUK, TPABUJIbHBII MHOTOI'pPaHHUK,
ceueHre MHOTOrpaHHMKa, KyO0, mapajiesenunes, npusma, nupammuaa, Gurypa u moBepXHOCTh BpaIlleHUs, IIHIUH/D,
KOHYcC, map, chepa, miomaas chepsl, IUIOIIalb MTOBEPXHOCTH MUPAMUIbL, IPU3MBbI, KOHYCA, IMIUHAPA, 00BEM Kyda,
IIPSIMOYT'OJIBHOTO IapajulelenuIiea, MUPaMUIbl, NMPU3MBI, LWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IIOBEPXHOCTH,

CCUCHUS KOHYCA U NUIIMHAPA, IMapaUICIbHBIC OCHU WJIM OCHOBAHHUIO, CCUCHUC HIapa, IMJIIOCKOCTh, Kacaromasacsa C(i)epbl,
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HWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUYEHHWE MHOTOTpaHHHMKA, H300pakaTb MHOTOTPAHHUKH, GUIYpbl U
MOBEPXHOCTU BpAILCHUS, UX CEYCHHUS, B TOM YHUCJIE C MOMOUIBIO AJIEKTPOHHBIX CPEACTB; YMEHUE MNPUMEHSTh
CBOICTBa reOMEeTpUYECKUX (PUTyp, CAMOCTOSTENBHO (DOPMYIUPOBATH OINpeNeIeHHs] U3ydaeMbIX (UTYp, BBHIABUTATH
TUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX TEOMETPUYECCKUX (UTYp, OOOCHOBBIBATH WJIM OMPOBEPraTh HX; yYMEHHUE
MPOBOAMTH Kiaccuukanuio (Uryp mo pa3luyHbIM TMPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE IOIMOJHUTEIbHBIE

MOCTPOCHUS

YMeHue onepupoBaTh MOHATUAMHU: JBUKEHHUE B MIPOCTPAHCTBE, NAapAJJICIbHBIN MIEPEHOC, CHMMETPHUS Ha TJIOCKOCTU
U B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MOM00uUs, MOJ00HBIe (UTYpBI; YMEHHE pACIO3HABATh PAaBHBIC U
no100HbIe (PUTYPBI, B TOM YHUCIIE B MPUPOJE, UCKYCCTBE, ApXUTEKTYpE; UCIOIb30BATh FEOMETPUUECKHE OTHOIICHUS
IIPU pEeLIeHNH 3a/1a4; HaXOAUTh FT€OMETPUUECKHE BETMUMHBI (JJIMHA, YTOJ, IJI0LaAb, 00bEM) IPU PEIICHUH 334 U3
JIpYTUX Y4eOHBIX MPEIMETOB U U3 PeabHOM KU3HU; YMEHUE BBHIYHCISATH T€OMETPUYECKIE BEJIMYUHBI (JJTMHA, YTOIl,
wionaab, 00bEM, IUIOMIAAb MOBEPXHOCTH), MCIONb3Ysl U3y4YeHHbIE (OPMYJbl U METOJbl, B TOM YHCJE: IUIOLIA/b
MOBEPXHOCTH TNHMpaMUAbI, MPU3MbL, KOHYyCa, LMIMHJIpA, IUIOMAab cdepbl; 00bEM Kyba, HpPSIMOYToJIbHOTO

napajuiejcnumneaa, nupaMu/ibl, IIpU3Mbl, TUJIWHPA, KOHYCA, Iapa; YMCHUC HAXOAUTb OTHOLICHNEC 00BEMOB HOI[O6HI)IX

buryp

12

13

YMeHHe OnepupoBaTh MOHITUSIMU: MPSMOYTOJbHAsE CUCTEMa KOOPJMHAT, BEKTOP, KOOPMHATHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOW3BEJCHUE BEKTOpa Ha 4YHCIIO, PA3JIOKCHHE BEKTOpa MO 0a3ucy, CKasIpPHOE
NPOM3BEICHNE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKAY BEKTOPAMH; YMEHHE WCIIOJb30BaTh BEKTOPHBIA U
KOOplIHHaTHBIﬁ MCTOI JJId pCHICHUA TCOMETPUUCCKUX 3alad U 3aaa4 APYyrux y‘—Ie6HLIX npeaMEToB

VYmenune BBI6I/IpaTI) HO}IXO}ISII]_[I/II\/'I MCTOJ MJIA PCIICHUA 3aJdadud; IMOHMMAHUC 3HAYMMOCTU MATCMATUKHU B H3YUCHUH
NPUPOJIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SBJICHHIA; YMCHHE paclio3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMAaTUKU B

HCKYCCTBE, YMEHUE MPHUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOM MaTEMaTHYECKOM

HayKu




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D IIO MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
1 UYucna v BBIYUCIICHUS
1.1 Harypanbuble u nensie yncina. [Ipu3Haku 1eIMMOCTH HENbIX YHCe
1.2 Panmonanshbie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apuMEeTHUECKUMU KOPHIMH HaTypaIbHOU CTEICHH
1.4 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHalbHBIM MoKa3areiaeM. CBoWCTBa CTEIEHU
1.5 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTAaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuynblie U HaTypajabHbIE JOrapu(Mbl
17 JleiicTBuTenbHbIE 4YKcla. ApudMeTHUUecKHe OINepaluu ¢ JIeUCTBUTENIbHBIMU uuciaamMu. [IpuOnmkEHHBIE BBIYUCIICHHS, TpaBUiIa
' OKpYTJIEHUS, IPUKUKA U OLIEHKA PE3YJIbTATa BHIYUCICHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KommnekcHbie yucna
2 VYpaBHEHHsI U HEpPAaBEHCTBA
2.1 ensie 1 1poOHO-palIMOHATEHBIE YPAaBHEHUSI
2.2 HppannonaibHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHUs
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKHUE YPABHEHUS
2.5 Ienpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA




2.6

WppanmonansHble HepaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKe HEpaBeHCTBA

29 CucreMbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu

2.11 Matpuiia cucTembl JIMHEWHBIX ypaBHEHUN. OnpeenuTenb MaTpULIbl
3 OyHKIMH U TpaPuKH

31 Oyukuusi, cnocodsl 3amanus ¢yHkiuu. ['paduk ¢dyakuuu. B3aumHo oOparnbie (yHkuuu. UETHble U Hed€THBIE (YHKIUH.
' [lepuonnueckue GyHKIUU

19 OO6nacTh ompeneiaeHuss U MHOXecTBO 3HaueHU Qynkumu. Hymu ¢ynkuuun. ITpomexyTku 3HakonocTosHCTBa. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHne (yHKIMK Ha TPOMEXYTKe

33 CrenenHas GyHKLUS C HATYpaJIbHBIM U LEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0il cTeneHu

34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBOMCTBA U TpaduKH

3.6 Touku paspeiBa. AcumnToTsl rpadukoB GyHKuA. CBOICTBA PYHKIINIA, HEIPEPHIBHBIX HAa OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN

3.8 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maremaTndeckoro anaiamnsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA

42 [IpuMeHeHne TPOU3BOAHOW K HCCIICNOBAHMIO (PYHKIIMA HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxoxjaeHue HauOOIbIIEro Hu

HaMMCHBIICTIO 3HAUYCHU A q)YHKLII/II/I Ha OTPEC3KEC




4.3 [TepBooOpasnas. MuaTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{nuarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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