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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro Kypca «Ainredpa U Hadajla MaTeMaTHYECKOTrO
aHanmm3a» 0a30BOro ypoBHs aisi oOydarommxcsi 10 —11 xmaccoB pazpaboraHa Ha
ocHoBe DenepalibHOT0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAHMIUNA POCCUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHMsI, LIETOCTHOCTD OOIIEKYIHTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH 00YyYaOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayana mMaTeMaTHUYE€CKOTO aHaIu3a» SBISIETCS OJAHUM U3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMEHTAIBHYIO 0a3y JUisi HM3Yy4CHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, (JOPMHUPYET JTOTHUUECKOE U
a0CTpaKTHOE MBIIIUICHUE YyYalllMXCsl Ha YpPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HHGOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOT'O Kypca ydallldecs OBJIaJeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTUYECKON hopme.

Kypc anreOpsl n Hayan MaTeMaTHYeCKOro aHalIu3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOT'O0 OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOTHHM, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM OKOHOMUKH U OOIIECTBEHHOW IKWU3HU, IMO3BOJISET
OPUEHTUPOBATLCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOIOTHSIX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM UM JIOTHUYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKIHUSAMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3AlUI0, aOCTparupoBaHue u
aHaJIoruio, GopMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M Haval MaTEMaTHYECKOTO aHaiu3a B CTaplield IIKOJIEe YydJaluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MaTEMAaTUYECKUX MOJIENEH pealibHbIX CUTYyallMd W UHTEpHpeTaluu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  TIpUMepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTE B TMpUpOJe, HAYKE U B UCKYCCTBE, C BBLIAIOIIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYuTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBII
peanu3yercs Kak uyepe3 y4eOHbIM Marepual, CIOCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Uepe3 crhernuduky ydeOHOU NeaTeNbHOCTH,



TpeOyroien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOIOIKUTENBHON
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3ysbTarT.

B ocHoBe Meromuku oOydeHHs] anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

CrpykTypa Kypca «Anredpa 1 Hadaja MaTeEMaTUYECKOIO aHAJIN3a» BKIIIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dynkuu  u rpaduku», «YpaBHEHMS W HepaBeHCTBa», «Hauwana
MaTEMaTUYECKOrO0  aHainu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATENBHO-METOANYECKUE JIMHUM HW3Yy4YalOTCSd Ha MPOTSHKEHWM JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSS APYr APYra U MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHBIA Kypc — SBIISIETCS
UHTErPAaTUBHBIM, IIOCKOJBKY OOBEAMHSET B ce0€ COAEpKAHUE HECKOIBKUX
MaTEeMaTUYECKUX AUCLUIUIMH: aNredpa, TPUrOHOMETPHUS, MaTEMATHYECKUI aHaIIN3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJ€BalOT BCE Oojee
MIMPOKUM MaTeMaTUYECKHUM alllapaToM, Y HUX MOCIIeN0BaTeNbHO (HOpMUpPYETCS U
COBEPIIECHCTBYETCS yMEHUE CTPOUTh MAaTEMaTHYECKyH) MOJEIb pEaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUWA, IOJYyYEHHblE B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUsS] CAMOCTOATENbHO C(HOpMYyITHPOBAHHOM
MaTEMaTUYECKOH 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yibTarT.

CopepxxarenbHo-MeToAMYECKas JMHUA «Hucna ¥ BBIYMCIICHMS» 3aBEpPLIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOW MIKojie. B crapuielt mikosne ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUKUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIMIMX B CeOs
UCTIOIB30BAaHUE PA3NUYHBIX (OPM 3amUCH JACUCTBUTEIBHOI'O YHCIA, YMEHHUE
palMOHAIIBHO BBINOJIHATh JEHCTBUSA C HUMH, JelaThb HPUKUIKY, OLEHUBATH
pe3ynbrar. OOyuyaromiyecs TOMYyYarOT HAaBBIKM MPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHUCJIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
UCIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHHUIA.

JIunnsa «YpaBHEHUST W HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
oOydeHHs] B CTapiled IIKOoJie, TMOCKOJIbKY B KaXJIOM pas3felne MporpaMMbl
OpEeIyCMOTPEHO PEIIeHHnEe COOTBETCTBYIOUIMX 3ahad. OOydaromuecs: OBJIa/ieBalOT
pa3IMYHBIMM METOJAMU PEHICHUS LEIbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
NOKA3aTeNbHbIX, JIOrapuMHUUECKUX UM  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE YMEHUS UCTIOIB3YOTCS MPU UCCIEI0BAHUU
(YHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHWH MPUKIAIHBIX 3a/Ja4d W 3a/1ad Ha
HaXOXJAEHUE HauOONbIIMX UM HAUMEHbIIMX 3HaueHul ¢QyHkuuu. JlaHHas
collepKaTelibHasi JIMHMS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUUN
BBITIONIHATh Pacy€rsl Mo (QopmMmynaMm, MpeoOpa3oBaHUsl UENbIX, PaAlMOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHUN, & TAKKE BBIPAXKECHUH,



COJIepKAIUX CTENeHH W Jiorapudmsl. brarogaps u3ydeHUIO anredpanyecKkoro
Marepuajga OPOMCXOAUT  JaJbHEWIIEEe  Pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBINUICHUST ydaluxcs, (QOPMUPYIOTCS HABBIKU JAEIYKTUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBHUCUMOCTEH B BHJIC PABEHCTB W HEPAaBEHCTB. AnrebOpa
npemyiaraet d(pdheKTUBHbIE HMHCTPYMEHTBI I PEUICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxarenbHO-MeTOAMYeCKass JuHUAS «DyHKIMM W Tpadukm» TECHO
NEPEIUIETAETCA C IPYTUMU JMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIEIOBATENBHOCTh U3YUYCHHUS Marepuaia. N3yuenne CTENEHHOM,
MOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a7a4 U3 APYTuX Y4eOHBIX
IPEAMETOB U PEANBHOM KM3HU TECHO CBS3aHO KAaK C MAaTEMAaTHYECKUM AHAIU30M,
TaKk U C PEIICHUEM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oombiioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMYyIaMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEI0BATh IMOJYyYeHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYUHAMHU B
paznuyHON ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000I1IEHNIO ¥ KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTUIA.

ConepxarenbHas nuHUs «Hadanma mMareMaTHdeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MAaTEMAaTHUYECKUX, TAK M MPUKIIAJHBIX 3a/1a4,
JOCTYIHBIX 00YYarolUMCS, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh MCCIIEI0BATh U
CTpOUTh Tpa@uKku (QYHKIUH, ONpenensTh WX HauOONbIIME W HaUMEHBIINE
3HAUCHHUS, BBIYUCISATH IUIOMIAAU (PUryp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. /[laHHass copepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHMSI MAaTEMATHYECKHMX MOJEIEH pEaJbHBIX CUTyaluH,
HAXOXKJICHUS] HAWJIYYIIErO PEHICHUsS B MPUKIAIHBIX, B TOM YHCIE COLUUAIBHO-
PKOHOMHUYECKHUX, 3aJa4yaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHalin3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, ()OPMaTbHO-JIOTHYECKOr0 U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh IMPOSIBICHUS 3aKOHOB
MaTEeMaTUKM B Hayke, TEXHUKE U ucKycctBe. OOydyaroniuecss Yy3HAIOT O
BBIJJAIOIINXCS PE3YyJbTaTaX, IOJYYEHHbIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxaTtenbHO-MeToANYECKast JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOXKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MpEeACTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJbHOW MaTeMaTUKH WU Mpeiarator



Han0OoJee YHUBEPCAIBbHBIN SA3bIK, OOBEAUHSIIONIMN BCE pa3Jeibl MAaTEMATHKU U €€
OPWIOXKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATHUYECKUE JAMCIUIUIMHBI B €IUHOE
nenoe. [loaroMy BaKHO JaTh BO3MOKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI SA3BIK COBPEMEHHOM MAaTEMAaTHUKM W HCIIOJIB30BaTh €ro Jyisl
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajia MaTeMaTUYECKOr'0 aHalM3a» MPUCYTCTBYIOT
TaKk)K€ OCHOBBbl MAaTEMAaTUYECKOTO MOJCIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN PeabHBIX CUTYallUi, UCCIIETOBAHMS
ATUX MOJENIeH C MOMOIIbIK amnmnapara aiareOpbl U MaTeMaTHYEeCKOro aHajlu3a U
UHTEPIPETALMU MOJYUYCHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETCHbI B KaXKIIbIH
U3 Pa3qeNoB IPOrpaMMBbl, TOCKOJbKY BECh MaTepUal Kypca IUPOKO UCTIOIb3YETCs
JUISL pelieHusl TpUKIaAHbIX 3a1ad. [Ipy pelennn peanbHbIX MPaKTUYECKUX 3a/1a4
ydaluecs pa3BHBAIOT HAONIOAATENBHOCTh, YMEHHE HAXOAHMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000LIaTh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlad OpraHu3yeTcs B MpOIecCe M3YYEHHUs BCEX TeM Kypca «Anredpa M Hayaia
MaTEMATUYECKOI0 AHAIIN3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOoM rmuiaHe Ha H3ydyeHUE Kypca ajireOpbl U Hayajdl MaTEeMaTHU4e€CKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 4aca B Heento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BHIYMCICHUA

PaumonanbHbie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JPOOM, MPOLIEHTHI,
OecKkOHEUHble  mepuoAudeckue aApodu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YHCIIaMU, IPE0Opa30BaHusl YUCIOBIX BbhIpakeHul. [Ipumenenune
Opo0eil M MPOLEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HaHUU U PEANbHOM KU3HH.

JlelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIIA.
Apudmernueckue onepanuud C JAEUCTBUTENbHBIMU uyHciaamMu. [lpubmmxéHnbie
BBIYMCIIEHUS, ITPABWJIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1mensiM  nokazateneM. CranpmaptHas ¢dopma  3alucu
neicTBuTeNnbHOr0 yucia. Mcnonb3oBaHue moaxonsiied  (GopMbl  3amUCH
JNEUCTBUTENBHBIX YHMCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 U INPEICTaBICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTtBus  C
apu(PpMETUIECKUMU KOPHSIMHU HATYpaJIbHON CTEIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPEe0Opa30BaHUsI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, peElICHHME HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvioHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUuroHOMETPUYECKUX YPABHEHU .

IIpruMmeHeHne ypaBHEHUMM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHUX 3a7a4
M 3a71a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DOYyHKIUHN U TPAaPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkuuu. ['padux ¢yHkumu. Bzaumuo
oOpaTtHbie (DYHKITHH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHH (yHkumu. Hymmn dyHkumu.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauK KOpPHS n-OW CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIMN YUCIIOBOTO apryMEHTa.

HauaJsia MaTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€N0BaTEIbHOCTEH.
MOHOTOHHBIE TOCJIEN0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. CymMma 6eCKOHEUHO YObIBaIOIEeld reoMeTpUYeCKOi
nporpeccun. GopMysia CIIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWE mporpeccuu s
pELICHHS PEabHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOX€eCTBO, omepanuu Haj MHOXXecTBaMu. Juarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONUCAHUS pPEalbHbIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3ATEIbCTBO.

11 KIIACC

Yuciaa u BbIYMCICHUS

HarypaneHble u nensie yncna. IIpu3Hakyu 1eITMMOCTH LIEIbIX YUCEIL.

CrteneHb C palioOHaIbHBIM MOKa3zaTeraeM. CBOMCTBA CTEIICHHU.

Jlorapudm uncina. JlecITUUHbIE U HATYpaJIbHbIE JTOTapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXKEHHUM, COIEPIKALINX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpaXXEHUH, COAEpXKAIIMX CTEHNEHH C PalUOHAJIbHBIM
MIOKAa3aTeNEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUs] 1 HEPaBEHCTBA.

Cucrtembl TUHEHWHBIX YpaBHEHMN. PeleHne MpUKIaIHbIX 33/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3juuHbIX 00JlacTed HAayKU W peanibHOM
KU3HU.

DYyHKIUHN U TPaPUKH

Oynkumsa. [lepuogmueckne  pynkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U MUHUMYMbl (QyHKUuW. HauOomnbliee M HauMeHbllIee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U Tpa(UKH.

[TokazarenbHast u JorapudmMuyeckas QyHKIIUN, X CBOWCTBA U TPAQUKH.



Hcnonb3oBanue rpaukoB QyHKUUN ISl PELICHHUs] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Wcnonb3oBanue rpagukoB (QYHKIUN JUIsl HMCCIENOBAaHUSA MPOLECCOB U
3aBHUCHUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJady U3 JPYTUX Y4eOHbIX
MPEIMETOB U PEATHHON KU3HHU.

Havana mareMaTH4ecKOro aHajm3a

HenpepoiBabie pyHKIMKU. MeTo HHTEPBAJIOB /1JIs PEIICHUS] HEPABEHCTB.

[IpomsBonnas  ¢yHkmuu. ['eomerpudeckuii ©w  QU3HYECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKUIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKITHIA.

[IpumeneHnre MPOU3BOAHON K MCCIENOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus: QyHKIUH Ha
OTpE3KE.

[IpumeHeHne NTPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAJHBIX 3a/Jadax, Ui ONpENeJeHUs CKOPOCTHM IHPOLEecca, 3aJaHHOIrOo
(dopMynoi nian rpauKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuyeckuid u (Qusmdeckuid cmbicia. Bwruucienue
uHTerpaia no Gopmyne Hetorona—JleliOuuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTrpaMMbl y4EOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIMKM 00YUAIOIIErocs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4JIE€HAa POCCHICKOro 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TrpaxaaHCKOro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKUIMAMHA U Ha3HAYEHUEM.

[TarproTnyeckoe BOoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJIEHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTH>KEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCTTUTAHUS:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U JIESATEIbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI0 BKJIa/Ia B MOCTPOECHUE YCTOMYMBOIO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelneHui, paccyXIcHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE!

c(OPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro u 0€30mMacHOro oopasa *Ku3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHME, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, perymnsipHas buznueckas AKTUBHOCTB); bu3nUecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUSIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITeTbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
pa3auuHbiM  chepaM  MPo(ecCHOHAIBHON  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC ILIAHBI;
TOTOBHOCTBIO ¥ CIIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3oBaHHIO W
caM000pa30BaHUI0 Ha NPOTSHKCHHMH BCEH JKH3HH; T'OTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUHN MPAKTUICCKUX 33J1a4 MaTEMaTUIECKOW HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO AIKOJOTMYECKOH KYJIbTYphl, IOHUMAHUEM BIIASHUS
COLIMATbHO-DKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHHE MPUPOIAHON M COIUAIBHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMeld Ha NPHMEHCHHE MaTeMaTHUYEeCKHX 3HAHHWHM JIS peIlcHUs 3a1ad B
00JTacTH OKpYy’)KaroImeld cpeapl, IUIAaHUPOBAHUS IIOCTYIIKOB W  OIEHKA HX
BO3MOJKHBIX MOCIEACTBHI JUIsl OKPYIKAIOIIEH CpeIbl.

[leHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH H  OOIICCTBCHHOH TNPAKTUKH, IOHHUMaHHEM
MaTEeMAaTUYECKOM HaykM Kak c(epbl YeIOBEYSCKOW J1eATEeIbHOCTH, JTaloB &
pPa3BUTUS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTHKH W MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HMCCICAOBATEIbCKYIO JIESATEIBHOCTh
WHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS IMPOrpaMMbl yu4eOHOTo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUus MU, YHUBEPCANIbHbIMU PeCYIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie  no3znasamenvhvle  Oeticmsus, obecneyusaom
Gdopmuposarnue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayuei).

ba3oBbie nornueckue neHCTBUSA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHUPOBATH
ONpeNeNeHUs]  TMOHSTHH; yCTaHaBIMBAaTh CYHIECTBEHHBIM  MNpPU3HAK
KJ1accupuKaImy, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCHIPUHUMATh, (OPMYIUPOBATbH M  NPEOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHbIE W OTpPULATENbHBIC, €IMHUYHBIC, YAaCTHbIE W OOLIUE;
YCIIOBHBIE;

BBIIBISITP ~ MaTr€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpoTUBOpeUHss B (akTax, NaHHBIX, HAOMIOJEHUSX M YTBEPKACHUAX;
npenjiaraTb ~ KpUTEpUM 18 BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOT U H;
IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALINIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BBIOMpATh Crnoco0 pelieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIie nccneaoBaTenbLCKIUe JSHCTBUS:

UCTIOJIh30BaTh BOIIPOCHI KaK HMCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (GUKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBAThH CBOO MO3UIINIO, MHEHUE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIBHO (POpMYTHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIECHHIA;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIABUTATH
MPEATNOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmaruei:

BBISBJISITH IeUITUTH MH(OpPMALIMK, JAHHBIX, HEOOXOAUMBIX JIs OTBETA
Ha BOIIPOC U JJIsI pELIEHU 3a1a4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM MPEIACTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIMIO, MIPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyecKky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

CcOPMUPOBAHHOCMB COUUATILHBIX HABLIKOS 0OVHAIOUUXCAL.
OO1enue:

BOCIIPHHUMATh ¥ (POPMYJIHpPOBATH CYXIECHHUS B COOTBETCTBHU C
YCIIOBUSIMHU U LETSIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJTy pelIeHus 3a/1a4u, KOMMEHTUPOBATh TIOJTYYCHHBIN Pe3yJIbTaT;

B X0JIe OOCYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
npo0JIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAICJICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXWBATh PA3IMUME W CXOJCTBO IO3WIIHH; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEICTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICNIOBAaHUs,  TPOEKTa;,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HUCIIOJNIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHANBUYyaTbHON paOOThI MPY PEIICHUH YIEOHBIX 3aj1a4; MPUHUMATH I1eITh
COBMECTHOU JEATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIMi0 COBMECTHOM
paboThl, pactpenensaTb BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTHI (00CYKIeHUsI, 0OMEH MHCHUA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHITH CBOK YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YiI€HAMH KOMAaHJbI;
OLICHUBAaTh KA4ye€CTBO CBOETO BKJIaja B OOIIMIA MPOJYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

Gdopmuposarue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUA 3a/{a4u, BBI6I/IpaTB CII0co0 peumcHuA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN ¢ y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU IO3HABaTENbHOM pediaeKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yipTara pelieHus MaTEMaTUYECKOW 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBbHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE peE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH
IIPUYUHBl TOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTATOB AECATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHaIHM3ay
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl TOHKHO oOecreYrBaTh JOCTHKEHUE
CJIETYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BLIYMCICHUS

OnepupoBaTh MOHATHUSMH: PALUOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JECATUYHAsS APOOb, MPOLICHTBHI.

BoimonuaTe  apudmeTHyeckde — onepauudd ¢ paldOHAJIBHBIMH U
JNENCTBUTEIBHBIMU YHCIAMU.

BomonusaTe npulmkEHHBIE BHIYUCIICHUS, UCTIONB3Ys MPAaBHIa OKPYTJICHUS,
JenaTh MPUKHUIKY U OLICHKY PE3YJIbTaTa BbIYNCICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEIbIM IOKAa3aTeNeM; CTaHIapTHas
¢opma 3amucu  JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTENECHH;
UCTIOIb30BaTh MOIXOIAIIYI0 OPMY 3aMUCH ACHCTBUTEIBHBIX YHCET ISl PEIICHHUS
NIPaKTUYECKUX 3a]1a4 U IPEACTABICHUS 1aHHbIX.

OneprpoBaTh MOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCTOIb30BaTh 3alIMCh MPOU3BOJIBHOIO yria uepe3 o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPAaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX
BBIDQ)KEHUA W  peumaTb  OCHOBHBIE THIIBI  LENBIX, pPAlHOHAJIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh YypaBHEHHs M HEPABEHCTBA I PEUICHUS MATEMATUYECKUX 3a/1a4
¥ 3aJ71a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.



MopnenupoBarh peajibHbIE CUTyalldd Ha S3bIKE aure0pbl, COCTaBISATh
BBIPAKEHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEA0BaTh
NOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBath MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3aaHusl (QYHKIUHU, 00JIaCTh
OTNpEeNeHUs] U MHOXKECTBO 3HAuY€HUW (PYHKIUHU, TpaduK (PYHKUHUHU, B3AUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uku GyHKIMMA 715 pellieHnus ypaBHEHUH.

Crpouthk U 4uTaTh rpaQuKu JUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKLMH,
CTENEHHOM (PYHKIIMH C LIEJIBIM [IOKa3aTeJIEM.

Ucnonw3oBate rpadukd QyHKIME I8 UCCIEAOBAHMS MPOIIECCOB U
3aBUCUMOCTEN MpPHU pEIIeHUH 3aJlad U3 JPYruX y4eOHBIX MPEIMETOB U peaibHON
’KU3HU; BBIpaXXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havana maTeMaTH4ecKOro aHa/n3a

OnepupoBaTh MOHATUSAMHU: I[OCJIENOBAaTEIbHOCTh, apumernueckas u
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIas TI'€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKOM MTPOrPECCU.

3anaBaTh MOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEN U MPOTrpeccuil Al perieHus
peasIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MNOHATUSMH: MHOXECTBO, OIlEpallMy Ha/l MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jjis  ONHMCaHUus
peabHBIX NPOLECCOB U SIBJICHUH, NpPU PEUICHUM 3aJad U3 APYTuX Yy4eOHbIX
PEIMETOB.

OnepupoBarh  MOHATHUAMMU: ONpEEIICHUe,  TEeOopeMa,  CJEACTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucaa u BBIYMCTCHUS

OnepupoBaTh MOHATUSAMM: HATYpajdbHOE, LEIOE YHCIO; HCIOIb30BATh
NPU3HAKH JIETMMOCTH LIEJIBIX YHCEJI, Pa30KEHUE YUCIIa Ha MPOCThIE MHOKUTEIN
IUI peLIeHus 3a1auy.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapu(dM 4YMcia, JECITHUYHBIE M HATypaJbHbIE
Jaorapu(pMsl.



YpaBHeHUs] H HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW JJId MpeoOpa3oBaHUs  BBIPAXKECHUIA;
ONEPUPOBATH TOHATUAMM: ITOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUs  BBIPAKEHUMN, COJEpXKAIIUX JIOrapu(Mbl;
ONepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUITBI TOrapu(MUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEHHBIX YpPAaBHEHUH M €€ pPEIICHHE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN JJIS1 PEIIECHUS MPAKTUUYECKHUX 3a7ad.

Haxomuts perreHus npoCTEUIINX CUCTEM M COBOKYITHOCTEHW PallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarb peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDQ)KEHUS, YPABHEHHs, HEPABEHCTBA M CHCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIeIOBAThH MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM aIllapaTa aireophl.

DOyHKUMM U rpaduxu

OnepupoBaTth  MOHATUSAMHU:  NepUoAMYEcKas  (QYHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKH OKCTpemMyMma (QyHKIUM, HauOoibllee U
HalMEHblllee 3HAueHUs (QYHKIMM Ha MPOMEXKYTKE, HCIOIb30BaTh HUX IS
uccienoBanus (pyHKINM, 3aJaHHOU TPaPUKOM.

OnepupoBath MOHATUAMH: TpadUKU MOKA3aTEIbHOM, JIorapupMuUUecKon u
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IUIOCKOCTU IpaMKH JIMHEWHBIX ypaBHEHHI
Y UCITOJIB30BATh UX JUIA PELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku QyHKIUNH JUIsi  UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYrUX y4eOHbBIX TUCHUILIMH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUIMU: HENpEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUBUUECKHUI CMBICI IPOU3BOAHOM JJIsl PEIICHUS
3aaad.

Haxonute npon3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JIs UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBbI, IPUMEHSATh PE3YyIbTaThl UCCIEAOBAHUS K IIOCTPOEHUIO TPaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATHSMHU: TEpBOOOpa3Hasi W  MHTErpall; TMOHUMATH
TreOMETPUIECKUN U (PU3UYECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3HbIie dJeMEHTAPHBIX (DYHKIHMH; BBIYHCIATH WHTETPal
no ¢popmyiie Hetorona—JIeitGHumna.

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO U
dbusznyeckoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOT'0 aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBbIE (HH(PPOBbBIE)
Kontpoabubie | IlpakTHueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
MHoO)kecTBa pallMOHAJIBHBIX U
1 JICCTBUTEINIBHBIX uKcell. ParinoHansHbIe 14 1 https://m.edso0.ri/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
O®yukuuu U rpadguku. CTeneHs ¢ LebIM
2 YHKI pad t 6 https://m.edsoo.rt/EEM 1F56M3
IIOKa3aTesemM
ApupmMeTnueckuii KOpeHb N—Oi CTETICHHU.
3 puch P 18 1 https://m.edsoo.rt/W2CV80370
HppaunonanbHble ypaBHEHHS U HEPABEHCTBA
Dopmyibl
4 TpuroHomerpun. T puronomerpuyeckue 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/01INYSKYRU
[ToBTOpenue, 00001IeHNE, CCTEMaTU3alIUs
6 P - " 3 1 https://m.edsoo.ru/SEBERIVKS
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOI'PAMME




11 KJIACC

KoandecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuexkTponHbie (uudpoBbie)
Koutpoabnbie | IlpakTnyeckue
n/n NMPorpamMMmbl Bcero o0pa3oBaTe/bHbIE PECYPCHI
padoTsbI padoThbI
Crenens ¢ pallMOHATIBHBIM ITOKA3aTEIIEM.
1 [loxazarensHast pynkuus. [lokazarenbHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas: QyHKITHS.
2 Jlorapudmuueckue ypaBHeHUs U 12 https://m.edsoo.ru/107CT1AVS
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduxu. TpuroHoMeTpuIecKue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpPaBEHCTBA
4 [IpousBoanas. [IpumeHneHne npou3BOAHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 HNHuTterpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 CucreMsbl ypaBHEHUI 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypaneHble u nenbie yucia 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropene, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
cUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTpouabHbie
padoThbI

IpakTn4yeckue
padoThI

Jara
U3Y4YeHU S

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

MHOXeCTBO, Onepalyu Haj
MHOX€CTBaMU. JluarpaMmsl
Oilinepa—Benna

https://m.edsoo.ru/HUOLULGIL9

PanpoHanpHbIe YUCa.
OOBLIKHOBEHHEBIE U JIECATUYHEIE
JIpOOU, TPOIICHTHI, OECKOHEUHBIC
NePUOANYECKHE APOOH

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

ApudmeTrueckue orneparum ¢
paloHaIbHBIMU YHCIAMH,
npeoOpa3oBaHMS YHCTOBBIX
BBIPAKCHUN

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

[Tpumenenue apobeii u
IIPOLIEHTOB ISl PEIICHHUS
IIPUKJIAIHBIX 3aJa4 U3 Pa3Iu4HbIX
oTpaciiell 3HAaHUM U peabHOU
KU3HU

https://m.edsoo.ru/PFOU2V68I

[Tpumenenue npobeit u
HPOLIEHTOB ISl PEIICHHS
MPUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX
oTpaciiell 3HAaHUM U peaabHOU
KHU3HU

https://m.edsoo.ru/MHOTOXN3E

JleficTBUTEIILHBIC YHCIA.

https://m.edsoo.ru/P3JPHC8MO




PamuonansHbIe U
HppauOHaJIbHBIC YKUCJIa

ApudmeTrnueckue onepanum ¢
I[GI\/JICTBI/ITGJIBHBIMI/I qucjiaMu

https://m.edsoo.ru/IMQWZ24T1

[TpubnmxEHHBIE BEIYUCICHUS,

MpaBuUJia OKPYTJIECHUS, TPUKUIKA U

OIICHKA PE3Y/IbTaTa BbIYUCICHUI

https://m.edsoo.ru/JESKM11EJ

ToxnecTBa 1 TOXIECTBEHHBIE
npeoOpa3oBaHus

https://m.edsoo.ru/VA4VH6PID

10

YpaBHEHUE, KOPEHb YPaBHEHUS

https://m.edsoo.ru/KFDEBHI7I

11

HepageHcTBO, pemieHue
HEPaBEHCTBA

https://m.edsoo.ru/83KWSU6M4

12

Merton HUHTCPBAJIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenune nensix u ApoOHO-
pPalMOHAJIBHBIX YPABHEHHUI U
HEPABEHCTB

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

14

KonTponbHas pabota mo Teme
"MHOkecTBa palluOHAJIbHBIX U
EHCTBUTENIHHEIX YHCET.
PanrionaneHbie ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/T95VYRBXM

15

OyHKIMS, CIIOCOOBI 3aIaHUSI
¢dbynaknuu. BzaumMHao oOpaTHbIe

byHKIIUN

https://m.edsoo.rt/LUY75YGCX

16

I'paduk pynkumu. O61acTH
OlpeieIeHNs] 1 MHOKECTBO
3HaueHn QpyHkiuu. Hymn
bynaknuu. [TpomexxyTku

https://m.edsoo.ru/KN7K4I8VC




3HAaKOIIOCTOAHCTBA

17

YérHble U HeUETHBIE PYHKINUN

https://m.edsoo.ru/TCHOJ9UPK

18

CreneHs C 1eJIbIM MTOKa3aTeJIeM.
CrannaptHas Gopma 3amucu
JEHCTBUTEIILHOTO YKCiIa

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

19

HUcnonp3oBanye moaxomsiiei
(hOpMBI 3aITHCH IEHCTBUTEIIBHBIX
YUCECJI IJIs1 pGH_IeHI/IH
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

CrenenHast (yHKIIUSA C
HATypaJbHBIM U 1IEJIBIM
nokasateneM. E€ cBoiicTBa U

rpadux

https://m.edsoo.ru/13LJ5S0GEE

21

ApudmMernueckuii KOpeHb
HaTypaJlbHON CTEIECHU

https://m.edsoo.ru/7CVYEVAV7

22

ApudmeTrnueckuit KOpeHb
HaTypaJlbHOH CTENEeHU

https://m.edsoo.ru/KOBCYHLSY

23

CgoiicTBa apu(METHUECKOTO
KOpHSI HATypaJIbHOM CTENEHU

https://m.edso00.ru/I691.4JVYQ

24

CgoiicTBa apu(hMeTHIECKOTO
KOpHS HaTypaJIbHOW CTETIEHU

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

25

CBoiicTBa apr(PpMETHIECKOTO
KOpPHSI HaTypaJbHON CTEeHH

https://m.eds00.ru/G5SWZ3RWF

26

JeiicTBus ¢ apruMeTHIECKUMHU
KOPHSIMU N—OH CTENEeHH

https://m.edsoo.ru/KBGV9J41B

27

HeticTBus ¢ apudmMeTHISCKUMU
KOPHSIMU N—Oi CTENIEHU

https://m.edsoo.ru/YG9QJLHAI




JeiicTBus ¢ apupMeTHIeCKUMU

28 . https://m.edsoo.ru/3AMIGAHQSM

KOPHSIMH N—OW CTEIICHH
eic ca eTHYeC

29 Hetictaus IBH(I)M THACCKHMHT https://m.edsoo.ru/3MOROG1D3

KOPHSIMH N—O¥ CTETICHH
eHCTBH ¢ apU(METUUECKUMU

30 A 13 ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMA N—OW CTETICHH
Pemenne aloHan

31 HICHHE FpPpAttiionaibibn https://m.edso0.r/NXMGYFSI5
ypaBHEHUI U HEPABEHCTB
Pemenne uppanuoHaaibHBIX

32 vpp H https://m.edsoo.ru/OWXJIFVOG]J
YpaBHEHUH U HEPABEHCTB
Pemenne aloHan

33 et ilpp HHOHATIBHBIX https://m.edsoo.ru/TO6K2RMY 5
ypaBHEHUI 1 HEPABEHCTB
Pemenne uppanuoHaaibHBIX

34 Vpp H https://m.edsoo.ru/OAIN4WIJO
ypaBHEHUI U HEPABEHCTB
Pemenne nppanoHaIbHBIX

35 Upp t https://m.edsoo.ru/HWHUD2NNC
ypaBHEHUI U HEPABEHCTB
Croit e

36 BOHCTBA M IpaHK KOpHs n-0id https://m.edsoo.ru/1E25E18SD
CTEINEHHU
CaoiicTBa a 0 n-oi

37 BOHCTBA U PaduK KOpHS " https://m.eds00.ru/QNZB9V7GS
CTEIICHU
KonTponbHas paborta o teme
"ApudmeTnuecknii KOpeHb N—OH

38 pud p https://m.edsoo.ru/Q1KQCUC4D
crenenu. MpparmoHanbHbie
ypaBHEHUS U HEpaBeHCTBA"
CuHyc, KOCHHYC M TAHI'€HC

39 HIHYE, IOCHILYE H Tt https://m.eds00.ru/CPX3082P7
YHCIIOBOTO apryMeHTa
Cunyc, KOCHHYC M TaHT'€HC

40 e y https://m.edsoo.rt/KEQV0O0CZZ

YUCJIOBOTO apTyMEHTa




41

ApKCHHYC, apKKOCUHYC U
apKTaHI'€HC YHUCIIOBOI'O apryMeHTa

https://m.edsoo.ru/FOAWH45BG

42

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHMCIOBOTO apryMEHTa

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEJIECTICHUE
TPUTOHOMETPUUECKUX (YHKIIMHA
YHUCJIOBOT'O apryMeHTa

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

44

Tpuronomerpuueckas
OKPYXHOCTB, OIIPEJIECTICHUE
TPUTOHOMETPUUYECKUX (YHKIUI
YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/Y YZPF36KN

45

OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbl

https://m.edsoo.ru/ISFSRJJ3N

46

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyibl

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUUECKHE
bopMybI

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

48

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyibl

https://m.edso0.ru/CO9TMKQF48

49

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKECHU

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

50

[IpeoOGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHU

https://m.edsoo.ru/LTBOUHA4F

51

IIpeoOpazoBanme
TPUTOHOMETPHYECKIX

https://m.eds00.ru/BOK9KEFGV




BBIPAKEHU

52

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUN

https://m.edsoo.ru/VM9110NSV

53

[IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX
BBIPAKECHHUU

https://m.edsoo.ru/GNKNPMR1U

54

Pemenne TpuroHOMeTpUYECKUX
yYpaBHEHUHI

https://m.edsoo.ru/5S6K85EHZU

55

Pemenne TpuroHOMeTpHUUECKUX
ypaBHEHUI

https://m.edso0.ru/6 XXPVVIJXA

56

Pewienne TpuroHOMETpUYECKHUX
ypaBHEHUH

https://m.edsoo.ru/LEPISYY4W

57

Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUU

https://m.edsoo0.ru/MUSCZXE6Q

58

Pewienne TpuroHOMeTpUYECKHUX
yYpaBHEHUH

https://m.edsoo.ru/HPKOF4KJP

59

Pemmennie TpUroHOMeTpHUUECKHUX
ypaBHEHUH

https://m.edsoo.ru/FNX4ESLUC

60

O060061eHmEe TT0 TEMaM
"OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. TpuroHomerpuueckue
ypaBHEeHUS"

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

61

KonTponbHas pabora o teme
"®opMyJIbl TPUTOHOMETPHUH.
Tpuronomerpuueckue
ypaBHeHus'"/Becepoccuiickas
poBepoyHas pabora

https://m.edsoo0.ru/RCOOETONA




62

HtoroBast koHTpoNbHas paboTa /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/OINT7D20Q5

63

O0001enne, CUCTEMATH3AINA
3HAHMI 32 Kypc anreOpsl U Hauaml
MaTeMaTHdeckoro aHanuza 10
Kjacca

https://m.edso00.ru/BO3X694VF

64

ApudpmeTrueckas u
reoMeTpuYecKas Iporpeccuu.
Hcnonb30BaHue MPOrpeccuu AJs
peLICHUs peabHBIX 3a1a4
NPUKIIAJHOTO XapaKkTepa

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

65

Beckoneuno yObIBaromas
reoMeTpuiecKas mporpeccus.
CymMma 6eckOoHEYHO yObIBaroIei
reOMETPUYECKON MpOrpeccuun

https://m.edsoo.ru/FSN2ANA4G

66

®opmyJia CIOKHBIX TPOLICHTOB

https://m.edso00.ru/DXJ82PMWO

67

<D0pMyJ1a CJIOKHBIX IPOLCHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O00011eH1E, CUCTEMATH3AIUSA
3HAHMI 32 Kypc anreOpsl U Hadasl
MaTeMaTHJecKoro ananmmsa 10
KJacca

https://m.edsoo.ru/2193BZ0Q4A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTPOHHbIE HU(POBbLIE
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

Crenenb ¢ palOHAIbHBIM

1 1 https://m.edsoo.ru/3SOCUH3WO
MOKa3aTeseM

2 CBoiicTBa CTeNICHU 1 https://m.edsoo.ru/SSJ1ROGOM
[IpeoOpa3oBaHue BBIPAKCHHIA,

3 coepKalux palOHaIbHbIE 1 https://m.edsoo.ru/R3VSPAH19
CTEIICHU
[IpeoOpa3zoBanHme BhIpaXKEHUH,

4 cofepKalux palMoHaIbHbIE 1 https://m.edsoo.ru/1OP1F2ZAS
CTEIEeHU
[IpeoOpa3zoBaHue BhIpAKEHUH,

5 Co/Iep KaIUX palliOHATbHBIC 1 https://m.edsoo.ru/D9Y G96WX7
CTEIeHU
Iloka3aTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/YX6Y735P2
HEpPaBEHCTBA
Iloka3aTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo.ru/TSL.SZRHAJ
HEpPaBEHCTBA
[loka3aTenbHble ypaBHEHUS U

8 P 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
Iloka3aTenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGOQXIL
HEpPaBEHCTBA
Iloka3aTenbHble ypaBHEHUS U

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

11 [TokazaTtenbHas GyHKIUSA, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOICTBA U rpaduk

KonTponbHas pabota no teme
"CTeneHs ¢ pallMOHAIbLHBIM

12 nokasateiieM. IlokazarenpHas https://m.edsoo.ru/SBWZVFW9F
¢bynknus. [TokazarensHbie
YpaBHEHUS U HEpaBEeHCTBA"

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

€CATUYHBIE U HATYpaIbHEIE

14 A yp https://m.edsoo.ru/AJS1DTX9E
norapu@mMbl
[IpeoOpa3zoBanue BBIpaKEHUH,

15 https://m.edsoo.ru/IAWFA1Q50Q
cojieprKanux Jorapudmol
[IpeoOpazoBaHuEe BBIPAKCHHIA,

16 https://m.edsoo.ru/GBGH44TGC
coJiepKaIux Jorapudmol
[Ipeobpa3oBaHue BBIpAKECHHIA,

17 https://m.edsoo.ru/M8Q8RFDMS
coJiepKalux Jorapudmol
[IpeoOpazoBaHue BEIpAXKCHUH,

18 https://m.edsoo.rt/6CDNOWZBQ
coJiep KaIux Jorapudmel
Jlorapudmuueckre ypaBHEHUS U

19 pu yp https://m.edsoo.ru/HWUB2LHFU
HEpPaBEHCTBA
Jlorapudmuueckrne ypaBHECHUS U

20 pud P https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA
Jlorapudmuueckre ypaBHEHUS U

21 pu yp https://m.edsoo.ru/VOQR1JP1KW
HEpPaBEHCTBA
Jlorapudmuueckrne ypaBHEHUS U

22 pu M https://m.edsoo.ru/0OYNMCK9RD
HEPaBEHCTBA
Jlorapudmuaeckas GyHkums, eé

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

24 Jlorapudmuueckas QyHKIHs, € https://m.edsoo.ru/N7K1UXIZQ




CBOICTBA U rpaduk

Tpuronomerpuueckue GyHKIUH,

25 o https://m.edsoo0.ru/LOZVIYRDG
UX CBOWCTBA ¥ rpaduku
T

26 PHIOHOMETPHHCCKHE (pyHKILHH, hitps://m.edsoo.r/UUWKBSLGF
UX CBOWCTBA U rpaduku
Tpuronome €CKHE

27 PHIOHOMETPHYECKHE (QYHKILiH, hitps://m.eds0o.ru/95VBSABJO
UX CBOWCTBA U rpaduku
Tpuronome €CKHe K

28 pur Ii METPHYECKHE QyHKIH, https://m.edsoo.ru/SP4AIPSHOM
WX CBOWCTBA M rpaduku
I[IpuMepsl TPUTOHOMETPUYECKUX

29 PHMEPBLTP P hitps://m.eds00.r/SLSQ4AY YN
HEPaBEHCTB
II e OHOME €CK

30 PHMEPBT TPHTOHOMETPIHCCIIX https:/m.edsoo.ru/IJ 19ZJZRQ
HEPaBEHCTB
I[TpuMepsl TPUTOHOMETPUUECKHUX

31 p ppLTP p https://m.edsoo0.1u/QY8YSBTCF
HEPABEHCTB
II e OHOME €CK

32 PHMEPET TPHTOHOMETPIHCCIIX hitps://m.edsoo.ru/LLSLZOCDP
HEPABCHCTB
KonTponbHas padboTa 1o Teme
"Jlorapupmuyeckas QyHKIUS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHcTBa. TpuroHoMeTpuieckue https://m.edsoo.ru/X8GZYMSHR
GYHKIMM U UX
rpaduku. TpuroHomMeTpuvecKme
HepaBeHcTBA"

34 HenpepriBHBIE QyHKITHH https://m.edsoo.ru/7ULWADO6B
M

35 CTOM MHTCPBATIOB JUT PEHICHHA https://m.edsoo.ru/RMLALS6CD
HEPABCHCTB

36 Metoa MHTEpBaJIOB JISI PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HCPaBCHCTB

37 [TpousBoaHast pyHKIMH https://m.edsoo.ru/ WWI1RR5VG8

38 [MpousBoaHast pyHKIMH https://m.edsoo.r/TXVIGQIO2
I'eomerpuueckuii u GuU3NUECKUN

39 P ib https://m.edsoo.ru/JZHKV18M1
CMBICJT TIPOU3BOAHOM
['eomeTrpuueckuii u puznyecKuit

40 . https://m.edsoo.ru/3CPCCY4M6
CMBICJT IPOU3BOTHOM
[Ipon3BoaHBIC PIEMEHTAPHBIX

41 p VH P https://m.edsoo.ru/JW5SAJQU3
byHKIHA
[Ipon3BoaHbBIE 2JIEMEHTAPHBIX

42 . https://m.eds00.ru/4G1I0YGVZ
byHKIIUN
IIpousBoaHas CyMMBEI,

43 POHSBOATAT CYM . https:/m.edsoo.r/E952ROOJH
MIPOU3BEICHUS, YACTHOTO (PYHKITUI
[Ipon3BogHAs CyMMBI

44 P A YMMBL, . https://m.edsoo.ru/VVIMX6YMG
MIPOU3BEICHUS, YACTHOTO (PYHKITUN
IIpousBoaHas CyMMBEI,

45 POUSBOZIHA CyM . https://m.edsoo.ru/4BJSFF9Z4
MPOU3BEICHHUS, YACTHOTO (PYHKIIUN
[Ipumenenne npou3BOAHOMN K

46 uccien0BaHui0 QYHKIHMM Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
IIpumeHeHne Mpou3BOIHOM K

47 uccaea0BaHuI0 QYHKIMN Ha https://m.edsoo.ru/SWLI91USN6
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumeneHne Mpou3BOIHOM K

48 UCCIIeI0OBaHUIO (QYHKIIHH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHneHre TpPoOU3BOAHON K

49 P p A https://m.edsoo.ru/SDOD4AJ44

UCCIIeIOBaHUIO (YHKITMH Ha




MOHOTOHHOCTB U SKCTPCMYMBI

50

Haxoxnenne HanOoJIbIero u
HAUMEHBIIIETO 3HAYCHUS (DyHKITHH
Ha OTpE3Ke

https://m.edsoo0.1ru/7272CUKCS

51

Haxoxnenue HauboabIero u
HAaUMEHBIIETO 3HaUYeHUs QYHKIHH
Ha OTpe3Ke

https://m.edsoo.ru/N1RZQXS50

52

Haxoxnenne HanOOJIbILIETO U
HAUMEHBIIIETO 3HAUYCHUS (QYHKIHH
Ha OTpe3Ke

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

53

Haxoxnenne HanOoJIbIIETO U
HaMMEHBIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/AKTKOA3GX

54

HaxosxneHne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUST (PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxnenue HaMOOJIBIIIEr0 U
HAaMMCHBIICTO 3HAYCHUA CI)YHKI_II/II/I
Ha OTPE3KE

https://m.edsoo.ru/B1UM1880OF

56

[IpuMeneHre npou3BOAHOMN AJIst
HAXO/ICHUS HAWITYUIIETO PEIICHUS
B MIPUKJIQJHBIX 3a/1a4ax, s
ompeieNieHUs CKOPOCTH MpoIiecca,
3aTaHHOTO (POPMYJION WITH
rpaduxom

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

57

Konrponbnas pabora o teme
"IIponsBogHas. [lpumenenue
MPOU3BOAHOMN"

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




[TepBooOpaznas. Tabnuna

58 https://m.edsoo.ru/IMD2K21JP
epBOOOpa3HBIX
[TepBooOpasnas. Tabmuia

59 pBOOOpasHai i https://m.edsoo.rt/EKWEW6ZVN
NepBOOOPA3HBIX
HuTerpan, reoMeTpUYECKUN U

60 pal, TEOMETP hitps://m.edsoo r/GXN2ALIAF
(U3UYECKUN CMBICIT HHTETpasa
Haterpan, reome eCKUi

61 HICTPAI, TCOMCTPHACCIHIH 1 https:/m.eds0o.ru/IDIF617XS
(buznyecKuil CMBICT HHTETpajia
HuTerpan, reoMeTpuYeCKui U

62 p . p https://m.edsoo.ru/R41DMTCOB
(bM3UYECKUN CMBICIT HHTETpasa
B CIICHHE erpasna 1o

63 PIAMCICHHC HHTCTD },T https://m.edsoo.ru/WOFLPOB9R
dbopmyne Herorona—Jleiioama
BrIunciienue uHTerpaia mo

64 P . https://m.eds00.ru/8W8SCCYVO
dbopmyne Heiorona—JleitOHua
Brruncinenune mHTETpaa mo

65 Pate s https://m.eds00.r/YZNSQLCSS
dbopmyne Herorona—JleliOHmIa
B

66 PIAHCIICHIC HATCTpata EIO https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleitoHuia

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

68 CucreMbl TMHENHBIX YpaBHEHUN https://m.edsoo.rut/VMRPNPCKE
Permennie npukiaaHbIX 3a0a4 ¢

69 MMOMOIIIBIO CUCTEMBI JIMHEMHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUH
Pemenne npukiagHeIx 3a1a4 ¢

70 ITIOMOIIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUH
CuCTEeMBI 1 COBOKYITHOCTH IICJIBIX

71 e " ’ https://m.edsoo.ru/HKFHNLZWS5

palliOHAJIBHBIX, UPppAallMOHAJIBbHBIX,




MOKa3aTeIbHBIX, JOrapu(PMHUIECKUX
ypaBHEHU U HEPABEHCTB

72

CucrteMbl U COBOKYITHOCTH LECJIbIX,
palluOHAJIBHBIX, UppAallUOHAJIBbHBIX,
IIOKa3aTCJIIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

https://m.edsoo.ru/YLE9C41W?2

73

CucTteMbl ¥ COBOKYITHOCTH LEJbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/WOM6V 504U

74

CucremMbl 1 COBOKYITHOCTH LIEJIBIX,
paloHaIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX, JIOTapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonb3oBanue rpadukoB
GyHKIMMA U1 perieHns ypaBHeHU!
U CUCTEM

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

76

Hcnons3zoBanue rpaukoB
GbyHKIMA 11 perieHns ypaBHeHU!
U CUCTEM

https://m.edsoo.ru/YEM784B20

77

IIpumeneHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7ad u3
pa3nuyHbIX o01acTel HayKH U
peaIbHOM JKU3HU

https://m.edsoo.ru/SRGQ8C80OM

78

Konrpomnbnas pabora o Teme
"MHTerpan u ero npUMEHEHUS.
CucrteMbl ypaBHEHH"

https://m.edsoo.ru/ULRCWS8K3K




HaTypaJ'ILHLIe H OCJIbIC YHCJIa B

79 . https://m.edsoo.ru/FXI8L.411G
3a/1auax U3 pealbHON KU3HH
HatypanbeHble u 1ienble ynciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1auax U3 peaybHOU KU3HU

81 Hatypaneisie n uenfle et B https://m.edsoo.ru/VUIEOO3ZE
3a/1auax u3 pealbHOU KU3HH

82 [Ipu3HaKu AETMMOCTH LEIbIX YACEI https://m.edsoo.ru/9D0OSUTKS0

83 [Ipu3HaKu 1ETMMOCTH LEIbIX YACEI https://m.edsoo.rt/TMXKTQFOM

84 [Ipu3HaKu IETMMOCTH LEIBIX YUCEIT https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, o6o0IIEHNE,

85 CHCTeMaTH3aIlns 3HAHUH. https://m.edsoo.ru/VC4TMOM20
YpaBHeHus
[ToBTOpeHme, 0600IIEH e,

86 CUCTEMAaTHU3aLMS 3HAHUHN. https://m.edsoo.ru/Y5SBSWMEC3
YpaBHeHust
[ToBTOpenwue, 060061IeHNE,

87 CUCTeMaTHU3alysl 3HaHUH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHus
[ToBTOpenwue, o600mIEeH e,

88 cucTeMaTH3alUsI 3HAHUI. https://m.edsoo.ru/L88XDG22C
YpaBHeHust
[ToBTOpeHme, 0600IIEH e,

89 cUcTeMaTH3alusA 3HaHUI. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHust
[ToBTOpenwue, 060061IeHNE,

90 CHCTEeMaTH3aIUs 3HAHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpenwue, o600IIEeHNE, https://m.edsoo.ru/QWF7KCSIU




CHUCTeMaTH3aIisl 3HAHUM.
HepaBenctpa

92

[ToBTOpeHwme, 06001IeHNE,
cucTeMaTH3alus 3HAHUI.
Hepasencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpenwme, o600IIEH e,
cUCcTeMaTH3aIus 3HaHUI.
Hepasenctaa

https://m.eds00.ru/OC78SW60K

94

[ToBTOpenwue, 060061IeHNE,
CHCTEMATH3AIHS 3HAHUH.
Hepapenctpa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenwue, 060061IeHNE,

CcucréMaTu3anus 3HaHui. CHCTEMBI

YpaBHEHUH

https://m.eds00.1u/D6Z5D67X0Q

96

[ToBTOpeHme, 0600IIEeH e,

CHUCTEMATHU3al A 3HaHul. CHCTEMBI

ypaBHEHUI

https://m.edso0.ru/S6P9OSBDO

97

[ToBTOpenue, 06061IeHNE,

cucreMaruzanus 3HaHu. OyHKIUK

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

98

[ToBTOpenwue, o600mIEeH e,

cucteMatu3auus 3HaHui. OyHKIHU

https://m.edso0o.ru/O2WTFD9XN

99

Hrorosas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/XDBSVO654

100

HtoroBast KOHTpoJbHAs paboTa

https://m.edsoo.rt/LMTCHG70X

101

O060061enne, cUCTEMaTH3aLUs

3HaHUH 3a Kypc anreOpsl 1 Havam
MaTeMatuueckoro agaimsa 10-11

KJIaCCOB

https://m.edsoo.ru/CKSK7PI30

102

0O06001enne, cCHCTEMAaTH3aLs

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




3HAHUU 32 Kypc anreOpbl U Havya
MaTeMatuueckoro agaimsa 10-11

KJI1aCCOB

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

102







INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJibTarTa
1 Yucna 1 BBIYUCICHUS
. OneprpoBaTh NOHATHUSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS 1POOb, IPOLIEHTHI
15 BremonHaTe  apudMeTHdeckue  Omepanud ¢ paldOHAIBHBIMH U
' JIEWCTBUTEIIbHBIMU YUCIIAMHU
13 BomonHaTe  npuOMIKEHHBIE  BBIYMCICHHSA,  HUCIONB3YS  IpaBHIa
' OKpYTJICHUS, J1eJaTh IPUKUAKY U OLICHKY pe3yJbTaTa BIYHCICHUN
OnepupoBaTh MOHATHIMH: CTENIEHb C EJIBIM MOKa3aTeseM, CTaHAapTHas
14 ¢dopma 3amucH IEHCTBUTENBHOTO YMCIA, KOPEHb HATYPaJIbHON CTETICHHU;
' HCIOJIb30BaTh MOAXOAAILYI0 (OpMY 3alUCH JIEHCTBUTENbHBIX YHCEN IS
pelieHus: MPakTUYECKHUX 3a/1au U MPEJICTaBICHUS IAHHBIX
OnepupoBath MOHATUSMH: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yria; HWCIONb30BaTh 3alHMCh MPOU3BOJIBHOTO YIiia dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHE (DYHKIIUU
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBaTh MOHATHIMH: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 palMOHAIBHOE, HppalUOHAIBHOE YpaBHEHHE, HEpPABEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHHE
55 BoimonHsaTe  mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUU U
' peniaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS
BrImonHATE TpeoOpa3oBaHus MENbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BBIDAXKEHUM M peliaTh OCHOBHBIE THIBI LENbIX, PAIlMOHAIBHBIX U
MPPALMOHANIBHBIX YPABHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHHs] U HEPABEHCTBA MAJIS PEIICHHUS MAaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3InYHbIX 00JacTeil HayKH U pealibHOM KU3HU




MonennpoBaTh peajbHble CUTyallMd Ha fA3bIKE aureOpbl, COCTaBIATH

2.5 BBIPQ)KECHUS, YPABHEHHUS, HEPABEHCTBA I10 YCIOBHUIO 33/1a4M, MCCIIETOBATh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara aireopbl
3 @OynHkyu u rpaduku
OnepupoBarh MNOHATHAMHU: (QYHKLHUSA, CIOCOOBI 3ajaHus (YHKIIMH,
3.1 o0acTh ONpeNeNeHUsT M MHOXECTBO 3HaueHU QyHKIMH, Tpadux
b yHKIMH, B3aUMHO 0OpaTHbIE (YHKIIHH
39 OnepupoBaTh MNOHATHSMM: YETHOCTh M HEUYETHOCTh (YHKLUHU, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonp3oBaTh rpaduku GyHKIUN A pelICHUs] ypaBHEHHM
34 Crpoute u uyHuTaTh TIpaduKu JUHEHHOW (QYHKIUHM, KBaJpaTUYHOMN
' (GyHKIMH, CTENEHHOM (DYHKIIMHU C LIEJIBIM TIOKa3aTeIeM
Hcnonb3oBaTh rpaguku (QyHKIUH U1 HMCCIENOBaHUS MPOLECCOB H
Y 3aBUCUMOCTEH MpHU pEUIeHHMH 3a7ay U3 APYruX Yy4eOHBIX MPEIMETOB U
' peanbHOM  JKU3HHU, BbIpaXaThb (opMynaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana matremaTnueckoro aHaiansa
i1 OmnepupoBaTh MOHATHAMHU: TOCIEIOBATEILHOCTh, apUPMeTHIecKas H
' reoOMEeTpUYECKasi IIPOTPECCUH
OnepupoBarh MOHATUAMHU: OECKOHEYHO YyOBIBaIOUIasi T'€OMETPHUECKas
4.2 mporpeccusi, CcyMma O€CKOHEUYHO  YyOBIBAIOIIEH TIeOMETPUUYECKOU
porpeccuu
4.3 3anaBaTh [OCIEN0BATEILHOCTH PA3IMYHBIMU CLIOCOOAMU
4 Hcrnonb3oBaTh CBOICTBA MOCIEAOBATENBHOCTE M MPOTPecCUid s
' pelLleHMs] pealbHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
5 MHo:xecTBa U JOrMKa
5.1 OmnepupoBaTh MOHSATHSIMH: MHOXKECTBO, OTIEPAIlH HAl MHOYKECTBAMU
Hcronb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar Juisi ONHCaHHA
52 peanpHBIX NPOLECCOB W SBICHHUM, NMPU peIIeHUH 3a7ad M3 JPyrux
yueOHBIX IPEAMETOB
s3 OnepupoBaTh  MOHATUSAMHU:  OIpENEIEHUE, Teopema,  CJIEICTBHE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble mMpeMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbLHON MPOrpamMMbl CpelHero o01ero 00pa3zoBaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

OHepI/IpOBaTB NOHATUAMU: HATYPAJIBHOC, IECJIOC YUCIIO;, HUCIIOJIb30BATb
NPpU3HAKHU JCIUMOCTU MEJbIX YHCCII, PA3JIOKCHUC YHCJIAa Ha IMMPOCTHIC

MHOXHUTCIHU OJIA PCHICHHA 3a1a4

1.2

OHepI/IpOBaTB IIOHATHUEM: CTCIICHD C PAllMOHAJIbHBIM ITIOKA3aTCJIEM

1.3

OHCpI/IpOBaTB IIOHATUSAMMU.: J'IOl"apI/I(i)M quciia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(pMbI

YpaBHEHHsI U HEPABEHCTBA

2.1

[lpumeHsTh CBOMCTBA CTENEHH I MNPeoOpa3oBaHHS BBIPAKECHUH,
ONEpPUPOBATh IOHATHUAMH: IIOKA3aTEIbHOEC YPaBHEHHE U HEPaBEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BeinosHATe npeoOpa3oBaHuUs BBIPAXKEHUH, COAEPIKAIIUX JIOrapu(MbL;
OIIEpUPOBAThH MOHATHIMMU: JIOrapUPMHUUECKOE YPaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

Haxonute penieHus npoCcTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMHU: CHUCTEMA JIMHEMHBIX YpaBHEHMM u €€
pelieHue; UCIoiIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHM I PEILICHUS

MPaKTUYCCKUX 3aJiayq

2.5

Haxoauth peuicHu-d HpOCTCﬁHIHX CHUCTEM n COBOKYHHOCTCI‘/’I

palMoHaNbHBIX YPaBHEHUN U HEPABEHCTB

2.6

MO,Z[GJIHpOBaTB PCAJIbHBIC CUTYyAllUM Ha A3BIKE aJ'II‘€6pBI, COCTaBJIATH
BBIpAXCHUSA, YpaBHCHHA, HCPABCHCTBA U CUCTEMEI 110 YCJIIOBHUIO 3ada4H,
HCCICA0OBAaTh IIOCTPOCHHBLIC MOJACIW C HCIIOJB30BAaHHWEM alIiapara

anreOpsl

@OyHKIMU U TpaduKu

3.1

OmnepupoBaTh TOHATHAMHU: TEpHONMYECKass (DYHKIMSA, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (PyHKIMH, HauOoIbIIee U
HaMMeHblllee 3HaYeHUs] (PYHKIMK Ha MPOMEKYTKE; UCIIONB30BaTh UX IS

uccienoBaHus QyHKIUH, 3a1laHHOH rpag KoM

3.2

OnepupoBaTh NOHATHAMHU: TpaUKH MOKA3aTENbHOM, TOrapUPMHUUECKON U

TPUTOHOMETpUYECKNX (YHKIMM; H300pakaTh WX Ha KOOPAMHATHOM




IUIOCKOCTHU U UCTIOJIb30BATh JIJIsl peIlICHUs] YpaBHEHUI U HEPAaBEHCTB

N300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH TpauKH JIMHEHHBIX

3.3 YPaBHEHUN M HCIOJIB30BATh MX JUIA PELICHUS CUCTEMBI JIMHEWHBIX
YPaBHEHUI
34 Hcnonb3oBath rpaduku (yHKUMH 11 HUCCIEIOBAHUS IPOLECCOB U
. 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHITIHNH
4 Hauvana maTemaTHueckoro aHaausa
OnepupoBaTh TMOHATHSAMM: HeENpepblBHAs (QYHKLIUSA, POU3BOIHASA
4.1 (YHKIIMM;, HCIIOJIb30BaTh TEOMETPUYECKUN U  (PU3MYECKUIl CMBICIT
MPOU3BOAHOMN JJISl pEIICHUS 3a1a4
4o Haxoauth  mpou3BOJHBIE  AJIEMEHTApHBIX  (DYHKUMN, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIUH
Hcnonb30BaTh  NPOM3BOAHYIO U WCCIEAOBaHUS  (QYHKUMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIEAOBAHNS K
MOCTPOCHUIO TPaPUKOB
a4 Hcnonp30BaTh NPOU3BOAHYIO [UISl HAXOKIAEHUS HAWITYYIIETO PEIICHUS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHUX, 3a1a4ax
1S OnepupoBaTh MOHATUSAMU: IE€pBOOOpa3Hasi W HHTErpajig; IOHHMATh
' TeOMETPUIECKHUN M (PU3HUECKHUI CMBICT HHTETpajIa
46 Haxonute mepBOOOpa3HbIe 3JEMEHTApHBIX  (PYHKUIUH, BBIYHUCIATH
' uHTerpai no Gopmyne Hetorona — JleitOnuia
47 Pewmats npukiiagHeie 3aa4u, B TOM YUCIIE COLMAIIBHO-3KOHOMHYECKOTO

n (1)1/1314%01(01"0 XapaKkTepa, CpCACTBAMA MATEMATHYCCKOI'O aHaJIn3a




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pamonanehple  ynciaa. OOBIKHOBEHHbIE M JECSATUYHBIE JIPOOM, TPOLIEHTHI,
OecKOHEeuHble  MepuoAuuecKkue  Apodu.  Apudmernueckue  omepamum ¢
1.1 palMoOHAIBHBIMU YHCIIaMH, IPeoOpa3oBaHUs YUCIIOBBIX BblpaxkeHuil. [IpuMeneHue
IpoOel W MPOLIEHTOB ISl PELIeHUs NPUKIAAHBIX 3a7ad U3 pa3lU4HbIX OTpaciieil
3HAHUM U peaIbHOM JKU3HU
JeiicTBuTenbHble  uyMcia.  PalMoHanmbHblE W MpPpPALMOHAJBHBIE  YHUCITA.
1.2 ApudmeTnueckue omnepauuud ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpuOmmxEHHbIe
BBIUMCJIEHUS], TPaBUJIa OKPYIJICHNUS, IPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtanpmapTHas (GopMa 3almucH JeHCTBUTEIBHOTO
1.3 yucia. Vcronb3oBanue moaxozsmei GopMbl 3alHCH ACHCTBUTEIbHBIX YHCET IS
pelIeHNs TPAaKTUYECKUX 3a7a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTrnueckuil KOpeHb HaTypajbHOM creneHH. JleWcTBus ¢ apuMeTHUECKUMHU
' KOPHSIMHM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCMHYC M TaHICHC 4YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHACIIOBOrO apryMeHTa
2 VYpaBHEHNs U HEPABEHCTBA
2.1 ToxnecTBa 1 TOXK/IECTBEHHBIE TPE0Opa30BaHNUs
59 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUYECKUE (POPMYIIBI
53 VYpaBHEeHHE, KOpeHb ypaBHEHHMs. HepaBeHCTBO, peleHHE HepaBeHCTBA. Meron
' HUHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanMoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenuie TpUroHOMETpUUECKUX YPAaBHEHHM
57 IIpumeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUI0 MaTEMaTUUECKUX 3a]ad U 3a7a4

N3 pa3JINYHbIX obOmacreit HAayKU U pCaHBHOﬁ KHU3HHU




3 OyHKIMYU U rpaduxu
31 @ynkus, crocoObl 3amanus Qyskmmu. ['paduk dyHkumu. B3ammso oOpatHbIe
. byHKIIH
32 OOnactp ompenereHUs W MHOXECTBO 3HaueHU ¢yHkuuu. Hynmu ¢yHkuumu.
' [TpoMeXyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
13 Crenennasi (yHKIHMS C HATypalbHBIM M IIE€NBIM IOKa3aTeneM. EE cBolicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1-0i CTEEHU
34 Tpuronomerpuyeckas OKpYKHOCTb, ONpeelIeHNe TPUTOHOMETPHUUECKUX (DYHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaruueckoro aHainusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' II0CJIEI0BATEIBbHOCTU
Apudmernueckass U TeoMeTpHueckas mporpeccuu. beckoHeuHo yObIBarolas
42 reomeTpuueckass nporpeccusi. Cymma OeCKOHEUHO YOBIBaroOIed TeoMeTpHYecKOn
' nporpeccurd. @opmyna CIOXKHBIX MPOLEHTOB. Mcmonap30BaHUE NPOTPECCUU IS
pElIeHUs peallbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHuoxxecTBO, omepanuud Haja MHOXecTBamu. Jluarpammbl Jiinepa — Benna.
5.1 [IpuMeHeHne TEeOpPETUKO-MHOKECTBEHHOTO ammapara JJJisi OINMCAaHUS pealbHbIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33/]]a4 U3 IPYIUX YIeOHBIX IPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCIICHUS
1.1 Hatypanbhbie u nienbie yncna. [Ipu3Haku AeNMMOCTH HETbIX YUCE
1.2 Crenens ¢ pauroHaNbHBIM MOKa3aTenaeM. CBONCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHUN, COACPIKALIUX JTOTAPU(MBI
55 [IpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKALIUX CTENIEHH C PAL[IOHAIBHBIM
' [I0Ka3aTeIeM




2.3

[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuydeckue ypaBHEHHs 1 HEPAaBEHCTBA
Y CucreMpl JHMHEHWHBIX YypaBHEHMH. PemnieHne nNpuUKIagHBIX 3aAad C IHOMOUIbIO
' CHUCTEMBI JINHENHBIX YPaBHEHUM
2.7 Cuctembl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI 1 HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/1a4
' Y 33724 U3 pa3IM4HbIX 00JacTel HayKH U peaslbHOM KU3HU
3 OyHKMH U rpaduKu
Oynknus. Ilepuogmueckue ¢GyHkuuu. I[IpoMexyTkM MOHOTOHHOCTH ()YHKIIHU.
3.1 MakcumMymMbl U MUHUMYMBI (QyHKUuMH. HaunGomnbinee W HauMeHblIee 3HAYCHHE
(GyHKLIMU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapumMudeckas PyHKIIMH, ©X CBOWCTBA U T'PpapUKH
34 Hcnonp3oBanue rpadukoB GyHKIUH I pEIICHUs] YpaBHCHUM W TMHEWHBIX CHCTEM
Ucnonp3oBanne rpadukoB  (QyHKIUN S HWCCIENOBAHUS  TPOIECCOB |
3.5 3aBUCHUMOCTEH, KOTOpBIE BO3HUKAIOT NPU PELIEHUM 3alad W3 JIPYIHX Y4deOHBIX
MPEIMETOB U PeaTbHOM KU3HU
4 Hauvana maTemaTnueckoro aHaausa
4.1 HenpepsbiBable pyHKIMN. MeTOa HHTEPBAIOB AJIS PEIICHUs] HEPaBEeHCTB
4.2 [TpousBoaHas pynkuuu. ['eomeTprueckuii 1 GU3MUESCKUI CMBICIT TPOU3BOTHOM
43 [IpousBoaHbIe dneMEHTApPHBIX (GYHKIUNA. DOpMyNIBl HAXOXKIACHUS MPOU3BOIHOU
' CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIMMA
[IpumeHeHre NpPOU3BOAHONM K HCCIENOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxkieHne HanOoJbIIEr0 U HAUMEHBLIETO 3HauYeHUs (YHKUIUU Ha
OTpE3Ke
IIpuMmeHeHre NPOU3BOIHOM ISl HAX0XKIEHUS HAaWIydIlEero pelieH!s B IPUKIIAJIHbIX
4.5 3ajadax, JJIS ONpeleNieHHs CKOpOCTH TIpoliecca, 3aJaHHOTO (opMmynoid win
rpaduxom
4.6 [lepBoobpaznas. Tabnuia nepBooOpa3HbIX
47 Hurerpain, ero reomMmerpudeckuii U pu3nyeckuii cMbICI. BeraucieHne naTerpaia mo

dhopmyne Herotona — JleliOnura




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOT0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3zoBaHust

Bnagenne meTomamMu J0Kas3aTeNbCTB, aIrOPUTMaMU pEUICHMs 3aad;
yMeHHe (OpMynHpoOBaTH U OINEPUPOBATH MOHATUSIMU: OIpEAesICHuE,
akcuoma, Teopema, CJIEACTBHE, CBONCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHMS IpPU pPELIEHUU 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMEHuUe
ONIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHO)KECTBO, ONEpPALMU HaJ
MHOKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar [l OIIMCaHUsl peabHBIX MPOLECCOB U SIBICHUHN U NIPU PEIICHUH
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBIA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OIHUCHIBaTh Ipadbl Ppa3InYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATyPaIbHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOW CTENEHH, CTENEHb
C palMOHaJIbHBIM  [IOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YMCJIA, OCTaTOK I10 MOAYJIO, PAalMOHAJIbHOE YUCIIO,
UPPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
2 palMOHAIbHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKU J1€IMMOCTH, HAaUMEHbLIMHA OOIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKiMaa npu perieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM  TO3ULUOHHBIMH  CHUCTEMaMHU  CUHCIIEHUS;  yMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, mpeodpazoBaHusl IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATHUAMHU: IOCIEI0BATEIbHOCTD,




apudmernyeckas nporpeccus, reoMeTpuueckas nporpeccus,
OeckOHEeUHO yOBbIBarOIIasi TeOMETpUYECKas IPOTPECcCHs; YMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amucu  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPpUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  MPOU3BOAWTH
apudmeTnueckue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMH; TMPUBOIUTH
MpUMEpbl  WCIIOJIb30BaHUSA  KOMIUIEKCHBIX  YHCEN,  ONEpUpOBATH
MOHATUSMM: MaTpuua 2xX2 u  3X3, onpeaeiauTedb  MaTpPHIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHS U HEPAaBEHCTBA, HUX CHUCTEMBl, YMEHHE ONEpUPOBATH
MOHATUSMH: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPaBEHCTB, PaBHOCHUIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C IIApaMeTPOM; IPUMEHSITH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI U PELICHHs MaTeMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOUYHOCTh (DYHKIIMM, OTPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GYHKIMH, 3KCTpeMyM (QYHKIMHM, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HENPEPbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUH, TE€OMETPUICCKHUNA U
¢bu3nyecKuil CMBICIT TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaeaEéHHbIN
MHTETpaj; YMEHHE HAaXOIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YAcCTHOIO U
KOMIIO3ULUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K Trpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JIEMEHTapHBIX (YHKLUH;
YMEHHUE UCIOJIb30BaTh MPOM3BOJIHYIO ISl HCCIENOBaHMUA (DYHKIIHH,
HaXOJWUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUs (YHKLUUH; CTPOUTH
rpauKd MHOTOUWIEHOB C HCIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTro
aHauu3a; MPUMEHATh IPOU3BOJAHYIO JUIsl HAXOXKICHHUA HaWIydIlero

pEeICHHA B MNPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX H




(UBUYECKUX 3a/1auax; HaXOJIUTh IUIOMIAAN U 00BEMBI (PUTYD C TOMOIIBIO
HUHTCrpajia; MnmpuBOAUTL NPUMEPbBI MAaTEMATUYCCKOrO MOACIIMPOBAHUA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKLIMSA, KOMIO3UIMS (QYHKUMH, JuHeHHas (yHKIMS, KBaIpaTH4Has
byHKLMS, painoHagbHas byHKIHA, CTETICHHAs byHKIMS,
TPUTOHOMETpUYECKUE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GbyHKUMYU, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTPOUTH TpapUKH H3YYEHHBIX (QYHKUUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpadukoB (GYHKITUH, UCIIOIB30BaTh TpadUKHU JIJIsT U3y4EHHUS TPOIECCOB H
3aBHCUMOCTEH, NpU peIlleHUH 3afad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 pealbHOM JKU3HU; BIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIHHA IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ TMapamMeTpamMu; n300pakaTh
Ha KOODJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM YypaBHECHH,

HCPAaBCHCTB U UX CUCTCM

VYmenue peiuaTb TCKCTOBBIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIM U 9YaCTH, HAa IBUIKCHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCJyr, HaJIOT'HU, 3aa4i U3 obiactu YIIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIAATh BBIPAKCHUS, YpPABHCHHA, HCPABCHCTBA U HX
CUCTEMBI I10 YCJIOBHUIO 3aJayd, HCCIICA0OBATH IIOJTYYCHHOEC PCIICHHUEC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB, YMCHHC MOICIINPOBATDH
pPC€alIbHBIC CHUTyallMM Ha A3BIKC MAaTCMATUKH, COCTABJISATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HWX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIlrapara

anreOpbl, UHTEPIPETUPOBATH OTYYSHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apupMeTHnIecKoe, MeanaHa,
HauOoyblllee W HAauWMEHbIee 3HA4YeHUs, pasMmax, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yYMEHHE H3BJIEKaTh,
HUHTEPIPETHPOBaTh WHGOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUH; TPEACTaBIATh UH)OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIIEeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpauueckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO JHarpaMm

paccenBaHus M JINHEWHOW PErPEeCCHU




YMeHue onepupoBaTh MOHATHSAMU: CIYYaWHBIA ONBIT W CIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOopMyNBI CIIOKEHHUSI M YMHOXEHHS BEpOSTHOCTEH, (HopMyiy MOTHON
BEpOSATHOCTH, (popmyny bepHymmm, komOnHATOpPHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUSAMM: CIydailHass BEJIMYMHA, paCIpEelesICeHHe BEPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUJAHWE, TUCIEPCUs M CTAHJAPTHOE OTKJIOHEHHUE
CIy4ailHO! BenWYMHBI, (QYHKUUU paclpelneieHuss W  IUJIOTHOCTH
PaBHOMEpPHOT0, TIOKAa3aTeJIbHOTO W HOPMAJbHOTO paclpeeeHHi;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacCHpelesieHud JUis
pelleHns 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIUX YHCeN,
METOJIbl BBIOOPOYHBIX HCCJEIOBAHUN; yMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIBIIMX YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUPOBATh MOHATUSMU: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAHMUM, YMCIIO TEepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (PAaKTHl U PACCYXACHUS ISl PEIICHUS 3a/1a4;
OLICHUBATH BEPOSTHOCTH peaJIbHBIX COOBITHIA; COCTaBJISAITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJIy‘-ICHHLII\/'I pe3ybTaTt

YMeHue omnepupoBaTh MOHATUSIMU: TOYKa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKUM yrou,
JNBYTPAHHBIN yroj, TPEXTPAaHHBIA YroJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MNPSMBIMH, YTrOJI MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEX/1Y TUIOCKOCTSIMHM; YMEHHE MCIIO0Ib30BaTh IpU
pelIeHny 3aJlad U3y4eHHbIE (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'E€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3a1a4YUn

10

YMeHue onepupoBaTh MOHATHAMM: IUIOIIALL (QUIypbl, 00bEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajienenuneja, npusMma, HupaMmuna, (urypa U THOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU NUPAMU[BI, MPHU3MBI, KOHYyca, LWIMHIpa, 00bEM KyoOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCumneaa, mnupaMuabl, HIpPU3Mbl, HUIXHIOpPA,




KOHyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUS KOHYCa M LWIMHAPA,
MapajulelIbHbIE OCH WM OCHOBAHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacamomasica cgepbl, LUIUHApPA, KOHYCa; YMEHUE CTPOUTb CEUYEHHE
MHOTOT'paHHHUKA, U300paxaTb MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpALEHUs, UX CEYCHMs], B TOM YHCJIE C IOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONPEACICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TUIIOTE3bI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUryp, 0OOCHOBHIBATH MIIU
OlpoBepraTb MX; YMEHHE IPOBOJIUTH Kiaccuukauuoo ¢uryp mo
pa3IMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE IOINOJHUTEIbHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHATHSAMHU: JBH)KEHHE B IIPOCTPAHCTBE,
napaijiesIbHbIi EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHME M0A00Us, MONO0OHBIE (UIYpHl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXMTEKTYpE; HCIIOJIb30BATh I'€OMETPUUYECKHUE OTHOIIECHUS
npu pemicHUMU 3aaa4, HaxXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (IUII/IHa,
yroj, IUIOWAAb, OOBEM) NpU pELICHHM 3a1ad M3 APYyrux YueOHBIX
IIPEIMETOB U U3 PEaJbHON KM3HU; YMEHUE BBIUUCIISTH F€OMETPUUECKHE
BEJIMYMHBI (AJUHA, Yroj, IUIOWAab, O0O0BEM, IUIOIIAJbL IOBEPXHOCTH),
UCHOJb3ys M3y4eHHbIe (OPMYNIBI M METOABI, B TOM YHUCIE: IUIOUIAb
MOBEPXHOCTU MHUPAMUbI, IPU3MBI, KOHYCa, LWINHIPA, TUIOMAIb ChEpHI;
00bEM Ky0a, MpsIMOYTOJILHOTO MNapaiienenunena, TUpaMyubl, MPU3MBL,
IWINHApPA, KOHYCa, Ilapa; YMEHHUE HaXOOUTh OTHOIIEHHE OOBEMOB

oJJOOHBIX HUTyp
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YMeHue onepupoBaTh MOHATUIAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa Ha 4YHCIIO, pa3lioKEHHE BEKTOpa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEIACHHUE, YOI MEXAY
BEKTOPAMM; YMEHHUE HCII0JIb30BAaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIs  pellleHus TeOMeTpUYEeCKMX 3afad M 3a7ad JApPYrux y4eOHbIX

npeaAMEeTOB
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YMmenue BbIOMpaTh TOOXOMAIIMM METOA JUiS pelIeHHs 3aauu;
MMOHUMAHWE 3HAYMMOCTH MAaTEMaTUKH B W3YYCHUH TMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWH; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKONM UM  MHUPOBOH

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
- Pammonanbueie  ymcna. OOBIKHOBEHHBIE W JECSATUYHBIE JIPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
. apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [IpeobpazoBaHue BbIpaX)eHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHHN. OnpeeauTenb MaTPUILIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apugpmerrueckas 1 reoMeTpudeckas nporpeccun. @opmyrna CI0XHBIX IPOLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMBbl. Haxoxnenne HauOONbLIET0 M HAaUMEHBIIETO0 3HaYeHHs (YHKIUH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTterpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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