Moanucan: BPECABCKAA

5 P E A MAPUHA BAYECINTABOBHA
DN: C=RU, S=PocTtoBckas
obnactb, L=ceno JlonaHka,
T=[upekTop,

B ‘ KAH O=MYHULIMMNANBHOE

BIOKETHOE
OBLLEOBPA3OBATEJILHOE

MAPW/H &a&= " “SoCBEIEHUS POCCANCKON ®EJEPALIMNA

OBLLIEOBPA3OBATESbHAA
LUKONA N2 1,

CHWNC=03463861761,

VHH=613601736019, i -

E-marna tresiaskaya 0y 1 ACTH, LleTMHCKHA paiioH, . Ileanna
BHL.I E< : l IB’HLIECJ'IABOBHA,

SN=BPECIJIABCKAA,

CN=BPECJIABCKAA MAPVHA

ABOBH e s 40126 THOE 001IE00pa30OBaTEIBHOC YIPEKACHHE

3TOro AOKyMeHTa
MecTtononoxeHue: mecto

nognucaHus
[ara: 2026-02-10 10:23:59

I ennsrexan’ cpeanss odmeodpazoBaTeibHas mKoaa Nel

MBOY HCOIHI Ne 1

YTBEPXJIEHO
JIMpeKTOpPOM MIKOJIBI

" bpecnasckas M.B.

Tpuicas Ne 395 ot 29.08.2025 .

PABOYAS TIPOTPAMMA
(ID 7195838)

y4eOHOro npeaMera «Ajaredpa ¥ Ha4YaJIa MATEMATHYECKOT0 AaHAJIM3A.
Yriy0JieHHbI YPOBEHDb)

115t ooyuaromuxcst 10 — 11 kimaccos



MHNOACHUTEJIBHASA 3AIIMCKA

YuebHslil kKypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM M3
HanOoJiee 3HAUMMBIX B MpOrpamMMe CpeaHero ooIero oOpa3oBaHMs, TMOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00€CIEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil U3Y4YEHMs] BCEX E€CTECTBEHHO-
HAYYHBIX KypPCOB, a C IPYrOi CTOPOHBI, POPMUPYET JIOTUUECKOE U A0CTPAKTHOE MBIILICHHUE
00yJarmuxcs Ha ypOBHE, HEOOXOIUMOM ISl OCBOSHUS MH(OPMATUKH, OOIIeCTBO3HAHMUSI,
UCTOPUM, CJIIOBECHOCTM W JPyTHX AUCHUIUIMH. B pamkax maHHOro ydeOHOTO Kypca
oOydaromyecs OBIAACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIHpyeT CBOU AOCTHKEHHUS B MaTeMaTU4eCKol hopme.

Y4eOHbIi Kypc anreOpbl M Haual MaTeMaTHIEeCKOTO aHAIH3a 3aKIabIBACT OCHOBY IS
YCIENTHOTO OBJIAJICHUSI 3aKOHAaMH (U3HWKH, XHUMHH, OWOJIOTHH, TOHWUMAHHUS OCHOBHBIX
TEHJCHITUN Pa3BUTHUS YKOHOMHUKHN M OOIIECTBEHHOMW >KM3HU, TIO3BOJISIET OPUCHTUPOBATHCS B
COBPEMEHHBIX HIU(PPOBHIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIONB30BATh UX IS
JanbHENIero oOpa3oBaHUs M B TOBCEIHEBHOM XU3HU. B TO ke BpeMs OBIajcHUE
a0CTpaKTHBIMM U JIOTMYECKH CTPOTHMMH KOHCTPYKUHUSIMH alreOpbl U MaTeMaTH4YeCKOTO
aHalv3a pa3BUBA€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPKACHHUS C TIOMOINBI0 WHAYKIMH W PacCykKIaTh JCTyKTHBHO,
UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue M aHAIOTHI0, (GOPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone u3yuenust yueGHOro Kypca «Anredpa W Hadajga MaTeMaTUYECKOTO aHAIHM3a»
oOyJaroniyecs: Ody4YaloT HOBBIM OMBIT PElIeHUs] NMPUKIAIHBIX 3a/1ad, CaMOCTOATEIBHOTO
MTOCTPOSHUS MaTEMaTHUECKUX MOJIEIICH PEaTbHBIX CUTYAIlMK, HHTEPIIPETAIIUH TTOJTYICHHBIX
pelIeHui, 3HAKOMATCS ¢ PUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKe
M UCKYCCTBE, C BBIIAIOIIUMHUCST MAaTEMAaTHICCKUMH OTKPBITUSIMHU U UX aBTOPAMH.

VYueOHbIil Kypc 007aaeT 3HAYUTEILHBIM BOCIUTATEIHHBIM MMOTEHITUAIOM, KOTOPBIN
peanusyercsi Kak uyepe3 yueOHbI MaTepuall, CriocoOCTBYOMUI (POPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHHUSA, TaK M Uepe3 crneuuuxky yd4eOHON AeATenbHOCTH, TpeOyromlei
MPOJIOJDKUTENLHON  KOHIIGHTPAIlMM BHUMAHUSA, CAMOCTOSITETBHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3yNIbTaT.

B ocHoBe MeToauku oOyueHus: aareOpe U HadajlaM MaTeMaTHUYeCKOro aHaIu3a JIEKUT
JESATENHLHOCTHBIA TPUHITUI O0yUEHUS.

B crpyktrype ydeOHOro kypca «Anredpa M Hadajlla MaTEMAaTHYECKOTO aHAIU3a»
BBIJICJICHBI CJEAYIONIUE COJIEPIKATEIbHO-METOUYECKIE JIMHUU: «YuCna W BBIYUCICHUD,
«Dyukiuu u rpadukuy», «YpaBHEHHMs W HepaBeHCTBa», «Hauama maremarnueckoro
aHanuza», « MHOXecTBa U JIOTHKa». Bce OCHOBHBIE cOAepKaTeNbHO-METOUUECKUE TUHUH
U3y4aloTCs Ha MPOTSHKEHUH JIBYX JIET 00yUueHHsI Ha YPOBHE CpeiHero oo1ero oopa3oBaHus,
€CTECTBEHHO JOMOJHAS Jpyr Jpyra W TOCTEIIEHHO HACHIAasACh HOBBIMH TeMaMHU U
pasnenamu. JlaHHBIN y4eOHBIA KypC SBISETCS WHTETPATHBHBIM, TIOCKOJIBKY OOBECIUHSET B
cebe cojepkaHMe HECKOJbKMX MaTeMaTUYeCKuX MAWCIHIUIMH, TakuX Kak anreopa,



TPUTOHOMETPHS, MAaTEMATUYECKUN aHaIN3, TEOPUS MHOYKECTB, MaTeMaTH4ecKasl JIOTUKA U
apyrue. Ilo Mepe Toro kak oOydarommecs OBIaaeBalOT BcE Oojee MUPOKUM
MaTeMaTUYECKUM alIapaToM, y HUX MOCIEI0BaTeIbHO (POPMUPYETCS M COBEPLICHCTBYETCS
YMEHHUE CTPOUTh MATEeMAaTHYECKyI0 MOJENIb pEallbHON CHUTyalluu, NPUMEHATH 3HAHUS,
NOJlyYeHHbIE TPU M3YYEHUH YyuyeOHOro Kypca, JUIsl pPELIEHUS CaMOCTOSITEIbHO
copMyIMPOBAHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenpHO-MeTOAMYECKass JUHHUS «Yncaa W BBIUMCICHHS»  3aBEpIIaeT
(opMupOBaHNE HABBIKOB MCIOJIb30BAaHUS JEHCTBUTENbHBIX YMCEN, KOTOPOE ObUIO HAyaTo
Ha YpOBHE OCHOBHOTro 001ero obpasoanus. Ha ypoBHe cpemHero ooriero oopasoBaHUs
ocoboe BHHMaHHE ynenserca (OPMUPOBAHHUIO HABBIKOB pPAaIMOHANBHBIX BBIUHUCICHUMH,
BKJTIOUAIONIUX B Ce0sl MCIOJB30BaHWE PA3IUYHBIX (OpPM 3alKCH YWCia, YMEHHUE IenaTh
OPUKUJIKY, BBITOJHATh MPUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh YHMCIIOBBIE BBIPAKEHUS,
paboTaTh C MaTeMaTMYeCKUMM KOHCTAaHTaMU. 3HAKOMbIe OOYYalOIUMCS MHOXKECTBa
HATypalbHbIX, [EJIbIX, PpAUUOHATBHBIX M JEHCTBUTEIBHBIX YMCEN JIOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIOM M3 3THX MHOXECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHbIE eMy crienuduueckre 3a1aun U ONepalvu: JIeJeHUE Hallello, ONepUpOBaHKE
OCTaTKaMW Ha MHOXKECTBE II€JIIX 4YHCEJI, OCOOble CBOICTBA palMOHAIBHBIX H
WUPPALMOHATBHBIX YHCET, apudMETHUECKHe OTepalii, a TaKXKe W3BICUCHUE KOPHSA
HaTypaJbHOM  CTENEHM  Ha  MHOXKECTBE  KOMIUIEKCHBIX  yucel.  brarogaps
MOCJIEJIOBATEILHOMY ~PACIIMPEHUIO Kpyra HCHOJIb3YEMBIX YHCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX TNPUMEHEHHUS JJIs peIIeHUs pa3iuyHblX 3anad  (opMupyercs
MPEICTaBICHHE O EAMHCTBE MATEMaTUKH KaK HAayKd W €€ pOoNM B TMOCTPOCHUHU MOJIENeH
peaTbHOr0 MUpa, MUPOKO UCTIONB3YIOTCS 0000IIEHUE U KOHKPETU3AIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBa» pEANTNU3yeTCsl Ha MPOTSHKEHUM BCEro O00y4YeHHs
Ha YpOBHE CpeaHero oOmiero oOpa3zoBaHUs, MOCKOIBKY B KakaoM pasaene [Iporpammbl
MPEeIyCMOTPEHO pEIIeHWe COOTBETCTBYIOUIMX 3anad. B pesynbrare oOyuarouiuecs
OBJIAJICBAIOT PA3IUYHBIMH METOJAMHU DEIICHUS PAlOHATBHBIX, HPPAIHOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHU, HEPABEHCTB U
CHUCTEM, a TaKXke 3axad, coiepxamux mnapameTpbl. [lonmydeHHblE yMEHHS MIMPOKO
UCIOJIB3YIOTCS TPHU MCCIAENOBaHUM (YHKIMNA C MOMOIIBIO MPOU3BOIAHOM, MPHU PEUICHUU
NPUKIAIHBIX 337ad ¥ 3a/ad Ha HaX0XJICHHWE HaWOONbIIMX M HAWMEHBIIUX 3HAYCHHH
¢bynkuun. JlaHHas cojeprkaTenbHas JMHUA BKIIOYaeT B ceOsl Takxke (opMUpOBaHUE
YMEHUW  BBIOJHATH pacu€Tel 1O QopMmyiaMm, MpeoOpa3oBaHUsl pPalMOHATIBHBIX,
MPPALUOHATBHBIX U TPUTOHOMETPUIECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJIEpIKaIIIIX
cTerneHu u Jorapudmel. braarogaps mzydeHuio anredpandeckoro mMarepuaina MPOUCXOIUT
JaNbHENIee Pa3BUTHE AITOPUTMUYECKOTO M aO0CTPAKTHOTO MBINUICHUS OO0yJarommxcs,
(GopMupyIOTCS HaBBIKM JEAYKTHBHBIX PAcCyIE€HUU, pabOThl ¢ CUMBOJBHBIMU (OopMamu,
IpPEJICTAaBICHUS] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHl B BHUJE PAaBEHCTB U HEPABEHCTB.
AnreOpa mnpemiaraer 3(QQEKTUBHBIE HWHCTPYMEHTHI MJIsI PELICHUS NPAKTUYECKUX U



€CTECTBEHHO-HAYYHbIX 33]a4, HarJISIAHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK s3bIKa
HayKHU.

CopepxarenbHo-MeToanyecKkas JIMHUSA «DyHKIUU U rpadukm» TECHO NeperieTaeTcs
C JpYTMMHU JIMHUSIMHA YY€OHOTO Kypca, IIOCKOJbKY B KaKOM-TO CMBICHE 3aJaéT
[IOCJIEAOBATEIILHOCTh M3Y4YEHUsT Marepuana. M3ydeHue CTEneHHOW, II0Ka3aTeIbHOM,
J0Tapu(MHUUECKO M TPUTOHOMETPUYECKMX (PYHKIMH, HX CBOWCTB U TpaduUKOB,
MCIOJIb30BaHUE (PYHKUMHU 711 pEUIeHUs 3a/1a4 U3 JPYTruX YU4eOHBIX MPEIMETOB U peaTbHON
’KU3HHU TECHO CBSI3aHO KaK ¢ MaTEMaTUYECKUM aHAIM30M, TaK U C PELICHUEM YPaBHEHUU U
HepaBeHCTB. [Ipu 3TOM 60JbIIOE BHUMAHUE YAENseTcsl (OPMUPOBAHUIO YMEHUS BBIPAXKATh
(GopMysiaMy 3aBUCUMOCTH MEX]Yy Pa3TUYHBIMU BEIMYMHAMH, UCCIENIO0BATh MOITYYCHHbBIE
GyHKUMM, CTpOUTh WX Tpaduku. Marepuan 3TON comEpkKATEIbHOW JUHUM HAlENeH Ha
Pa3BUTHE YMEHUI U HaBBIKOB, [TO3BOJIAIOIINX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMU
B pa3NMYHOM Qopme: aHamUTU4YeCKOW, Trpaduueckoil u cioBecHoil. Ero wusydenwue
CHOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K OOOOILEHUIO U
KOHKpPETHU3aI[UH, UCIIOJb30BAHHUIO aHATIOTUH.

ConepxarenpHas JuHHAA «Hadana  MareMarnyeckoro a”ajlin3a»  IO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KpPyr KAaK MAaTeMaTHYEeCKUX, TaK M NPUKIAJAHBIX 3ajaad,
JOCTYIHBIX OOYYalOIIMMCS, TaK KaK y HUX MOSABIISIETCS BO3MOXHOCTb CTPOMTH TIpaduku
CIIOXKHBIX (YHKIUH, ONpPENessiTh UX HAuOOJbLINE W HAUMEHbIIUE 3HAYCHMSI, BHIYUCIATH
mIomaam Guryp u o0bEMBI Te, HaXOJIUTh CKOPOCTH U YCKOpEHHUs mpoueccoB. JlaHHas
COJZIEpXKaTeNIbHASl JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHUS MATEMaTHYECKUX
MOJIeNIel peaIbHBIX CUTYAlMW, MO3BOJISET HAXOAUTh HAMITYUIllee PElICHNE B PUKIIAHBIX,
B TOM 4HCII€ COLMAIbHO-3JKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMU
MaTeMaTUYeCKOr0 aHajiu3a CIocoOCTBYeT pa3BUTHUIO aOCTpakTHOTO, (HOpMaIbHO-
JOTMYECKOTO0 M KPEAaTHMBHOTO MBILIUICHHS, (QOPMUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOyydaromuecs: y3HaroT O
BBIIAIOIINXCS PE3yJIbTATaX, MOJTYYEHHBIX B XOJ€ Pa3BUTUSI MATEMATUKHU KaK HAyKH, U 00 UX
aBTOPAX.

ConeprxarenbHO-METOIMYECKass JUHUS «MHOXKECTBA M JIOTMKA» BKJIIOYaeT B ceOs
DJIEMEHTBl TEOPUH MHOKECTB M MAaTEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBCHHBIC
MIPEICTaBICHHS TPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTUKH U MpEeAaraloT Hauobomee
YHUBEPCAIbHBIN S3bIK, OOBEANHSAIOIINNA BCE pa3/ieibl MaTEMaTUKU U €€ MPUIOKEHUM, OHU
CBS3BIBAIOT Pa3HbIC MATEMaTHYECKHE NHUCLMIUIMHBI M MX NPUIOKEHHS B E€IMHOE LEJOE.
[lopToMy BaXXHO JaTh BO3MOXHOCTh  OOydYaromeMycsi TOHUMAaThb  TEOPETHKO-
MHOYKECTBEHHBIM S3bIK COBPEMEHHON MaTEMaTHUKHA M MCIOJb30BaTh €0 JUISl BBIPAXKCHUS
CBOMX MbICHEH. /Ipyrum BaKHBIM MPU3HAKOM MATEMATHKU KaK HAayKH CIEAyeT MPHU3HATh
CBOMCTBEHHYIO € CTpOTrOCTh OOOCHOBAaHMN M CIE€JOBaHUE ONPEICIEHHBIM IpaBUIaM
IOCTPOEHUSI JIOKA3aTEJIbCTB. 3HAKOMCTBO C DJJIEMEHTAMM MAaTE€MaTU4YeCKOW JIOTMKHU
CHOCOOCTBYET Pa3BUTHUIO JTOTMYECKOTO MBIIUICHUS OOyYarOIIUXCS, MO3BOJISET UM CTPOUTH



CBOM PAaCCyXJICHHsI Ha OCHOBE JIOTHYECKUX MpaBuj, (HOPMHUPYET HABBIKM KPUTHIECKOTO
MBIIIICHHUS.

B ydebHOM Kypce «Anrebpa ¥ Hayaima MaTeMaTHYECKOTO aHAJIW3a» MPHUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE TMPHU3BAaHBI CIIOCOOCTBOBATH
(GbOopMHPOBAaHNIO HABBIKOB TTOCTPOCHUSI MOJIETIEH pEabHbIX CUTYyaIi, UCCIEIOBAHUS ITUX
MOJIeNIeld C TIOMOINBIO ammapara aiareOpsl ¥ MaTEeMaTHYECKOTO aHalin3a, MHTEPIpETaIllun
MOJTyYEHHBIX pe3yJIbTaToOB. Takue 3aJaHus BIICTEHBI B KaKIBIH U3 Pa3IelioB IPOTPAMMBI,
MIOCKOJIbKY BECh Marepuan YydeOHOro Kypca IIMPOKO UCHOJb3YeTCA sl PEHIeHUs
NPUKIAAHBIX 3a1ad. [Ipu pemieHur peanbHBIX MPAKTHYSCKUX 3a1ad  oOydJaroruecs
Pa3BUBAIOT HAONIOAATENIBHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCII0JIb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATh MpodiaeMy. JlesTelnbHOCTh 10
(GOpPMHPOBAaHNIO HABBIKOB pEUICHUS TMPUKIATHBIX 3aJad OpraHu3yercs B IpoIiecce
M3YUYEHUS BCEX TEM yueOHOTro Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAIIH3ay.

Ha wusyuenume ydeOHOTO Kypca «AnreOpa W Hayajga MaTEeMaTHYECKOTO aHAIM3ay
oTBojuTCs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Henento), B 11 kimacce — 136 gacos
(4 gyaca B HeZICIIO).

B cootBercTBuu ¢ Kanennapusim yueOHbiM rpadguxkom MBOY LICOI Nel na 2025-
2026 y4yeOHBIH roj peanu3yeTcsl n3y4eHus anreOpbl U Hayajla MaTeMaTHYeCKOro aHaau3a B
10 xnacce B 00béMe 137 yaca.

B coorBerctBumn ¢ Kanennapueim yue6HbM rpadpukom MBOY LICOI Nel na 2025-
2026 y4yeOHBIH roj peanu3yeTcsl n3y4eHus anreOpbl U Hayajla MaTeMaTHYeCKOIro aHaau3a B
11 xnacce B 00béMe 132 yaca. [Iporpamma Oy1eT BBINOJHEHA U BCE TEMBI MPOUIEHBI 3a 132
yaca 3a C4YeT YIUIOTHEHUS MaTepuaia.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BBIYUCTCHUS

Panmonanbpubie  uyucia. OOBIKHOBEHHbIE U JICCATUYHBIE JpPOOM, TMPOLECHTHI,
OeckoHeuHble nepuoaundeckue aApodu. IIpumenenue npoOGeil U MPOLEHTOB AJsl pElICHUs
MIPUKIAHBIX 33]1a4 U3 PA3IMYHbIX OTPACIICN 3HAHUN U PEaIbHOM KU3HMU.

JenicTBuTenbHbIE YyHuciia. PanmonanbHbie 51 UppaLMOHAIIBHBIE  YHUCIIA.
Apudmernueckue omnepanuu ¢ JIEUCTBUTEIBHBIMU YHCIaMH. MOJIyJb JIeHCTBUTEIHLHOTO
yuciaa v ero coiictBa. [IpubmmkEHHBIE BBIYMCICHUS, TIPaBUJia OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenenr ¢ 1eiasIM nokasareiaeM. bunoMm HprotoHa. Vcnmosp3oBaHue MOIXOIAIIEH
dbopMbl  3amMCH  JEHCTBUTENBHBIX YHCEN JUIS pELIeHUs MPaKTUYeCKHX 3ajad M
MPEICTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HATypPabHON CTENEHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM MTOKA3aTeNIEM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
II0KA3aTeJIEM.

Jlorapudm yucna. CoiicTBa sorapudma. JlecaTuunbie U HaTypaIbHbIE JTOTapU(PMBI.

CuHyC, KOCUHYC, TAaHT€HC, KOTAHT'€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC
Y apKTaHI'€HC YMCIOBOTO apTryMEHTA.

YpaBHeHMsI U HEPaBEHCTBA

ToxxmecTBa U TOXACCTBEHHBIC IMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHUS U YpaBHEHUS-CIEACTBUS. HepaBeHCTBO, pellleHue HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUs] LENbIX W APOOHO-pPAlMOHAIBHBIX YypaBHEHUM W
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM MEPEMEHHOM. /eseHrne MHOTOWIEHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nenbiMu ko3 dunrenramu. Teopema Buera.

[IpeobOpa3zoBaHUs YUCTOBBIX BBIPAKEHUN, CONECPKAIINX CTENIEHU ¥ KOPHH.

Hppanuonansubie ypaBHEHHUs. (OCHOBHBIE METOAbl PEIICHUS HPpPalMOHATbHBIX
YPaBHECHUU.

[loka3arenbHbie  ypaBHEHHMS. (OCHOBHBIE METOABl PEHICHUS  TMOKa3aTelIbHBIX
YPaBHECHUU.

[Tpeobpa3oBanue BeIpaKEHH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckre ypaBHeHHs. OCHOBHBIE METOJbI PEUICHUS JTOTapUPMHUUECKUX
YPaBHEHHUM.

OcHoBHBIE TpUroHOMETpHUeckue Gopmyinsl. [Ipeodbpa3zoBaHre TPUTOHOMETPHUUECKUX
BBIpaKCHUU. Perenre TpUroHOMETpUYECKUX YPaBHEHUN.

Pemenne cucrem JMHEMHBIX ypaBHEHUN. MaTpuia CUCTEMBI JIMHEWHBIX YPaBHEHUMU.
Onpenenurens MaTpUIbl 2X2, €r0 T€OMETPUYECKHII CMBICIT M CBOWMCTBA, BBIYUCIICHUE €0
3HAYEHHUS, NTPUMEHEHHUE ONPEACIUTENS Ul PELICHUS CHUCTEMbl JIMHEUHBIX YPaBHEHHM.



Pemenne npukitaiHpIX 3a/1a4 ¢ MOMOIIBIO CHCTEMBI JIMHEWHBIX YpaBHeHUU. MccienoBanue
MMOCTPOCHHOM MOJIETIU C MOMOIIBIO MATPUIL U ONPEICIIUTENEH.

IlocTpoeHne MaTeMaTH4ECKUX MOJEIIEH PEAIbHOW CUTYallM C IIOMOIIBI0 YPaBHEHUN
1 HepaBeHCTB. [IprMeHeHre ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKHUX 3a]1a4
M 33]71a4 U3 Pa3IMYHbIX 00JIacTel HayKU U PeasIbHOM KU3HHU.

DOyHKUMU ¥ TPaPUKH

OyHKuus, cnocodsl 3aaanus QyHkuuu. Bzaumuo oOpartnbeie pyHkumu. Kommnosunus
bynkumit. ['padpux byHkumun. dnemenTapHbie npeodpazoBanus rpaduKkoB QPyHKITUH.

OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHuM QyHkuuu. Hynmu  dyHkumm.
[IpomexyTku 3HakomocTossHCTBA. YérHbie u Heu€rHble (ynkmun. I[lepuoamueckue
byukiuu. [IpoMexyTKn MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl 1 MUHUMYMBI (DYHKITUH.
HauGonbliliee 1 HanMeHblee 3HaYeHus1 PyHKIIMU HAa IPOMEXKYTKE.

Jluneitnasi, KBaApaTuyHas ©  APOOHO-TMHEWHAss  (PYHKIMU.  DIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast GyHKIHS C HaTypalbHBIM U LIETBIM Moka3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHS n-0il CTENEHU Kak (PyHKIMU OOpaTHOM CTETIEHH C HATypPaJbHBIM
MOKA3aTEIEM.

[lokazarenbHass u Jorapudmuueckas (yHKIMH, WX CBOWCTBA M TrpaduKH.
Wcnonbs3oBanue rpa@ukoB GpyHKINI 1S pelIeHus YpaBHEHUH.

Tpuronomerpuyeckas OKPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX (DPYHKIIMI
YUCJIOBOTO apryMEHTa.

OyHKUMOHAIbHBIE 3aBUCHMOCTH B peaJbHBIX Npoleccax M sBIeHusx. ['padpuku
pEATbHBIX 3aBUCUMOCTEH.

Hauajga MaTeMaTH4ecKOro aHajm3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3a7JaHus MOCJIEI0BATCILHOCTEH. Meton
MAaTEMATUYECKON MWHAYKIUMUA. MOHOTOHHBIE W OIPAaHWYEHHBIC I[OCJIEI0BATEIBHOCTH.
Hcropusi BOBHUKHOBEHUSI MAaTEMATUYECKOTO aHAIM3a KaK aHalIn3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass U TeOMETpUYECKas Mporpeccuu. beckoHeyHo yObIBaromas
reoMmerpuueckas nporpeccus. Cymma OecKOHEYHO YOBbIBAalOIIEH TeOMETPUYECKOM
nporpeccud. JIMHENMHBIM M HKCINOHEHUHAIbHBIM pocT. Yucno e. dopmyia CHOKHBIX
IIPOLEHTOB. lCronp30BaHME NPOrPECCUM Ui PELICHUS PEAIBbHBIX 3a1ad IPUKIATHOTO
Xapakrepa.

HenpepsiBable (yHKIMU U ux cBoiictBa. Touku paspbiBa. ACUMITOTHI TpadUKOB
¢ynkumii. CBoiicTBa (QYHKUMH HENpPEphIBHBIX Ha OTpe3Ke. MeTon HHTEpBajIoB IS
penieHus: HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEePHIBHBIX (DYHKIIUIM [Tl pelIeHUs 3a/1a4.

[lepass u BrOpas mnpou3BoAHble G(yHKIUH. OmnpeneneHue, reoMETPUUECKU U
(U3UYECKHUI CMBICI IPOM3BOAHON. Y paBHEHNE KacaTeIbHON K rpaduKy (yHKIIUH.

[IpousBoaubie 3neMeHTapHBIX (QyHKIUNA. [Ipow3BogHAasi CyMMBI, TPOU3BEIACHHUS,
YaCTHOT'O U KOMITO3UIINU (hYyHKITUH.



MHoxkecTBa M JIOTHKA

MHOKeCTBO, omepanMi HaJ MHOXXECTBAMU M WX CBOMCTBA. Jluarpammbl Ounepa—
Benna. [IpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara il OINMCAaHUS PeajbHBIX
MPOIIECCOB U SBJICHUMN, IPU PEIICHUH 33]1a4 U3 APYTUX YUCOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa,  CJEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHHS.

11 KVIACC

Yuciia v BBIYUCTCHUS

Harypanenbie u uenele yucna. [I[puMeHeHMe NMPU3HAKOB JEIMMOCTH ILIENBIX YHCEI,
HanOosbmmi oot nenutensd (mamee — HOJI) u Hammensiniee obOmiee kpaTHoe (maiee —
HOK), ocratkoB no moayito, anroput™Ma EBkiinia jyuist penieHus 3a7a4 B LEJbIX Ynciax.

Kommnekcuble uucna. AnreOpavueckass M TpUTOHOMETpUYecKas (OpMbl 3alUCU
KOMIUIEKCHOTO 4Hciia. ApudMeTHdecKre OmNepaldd C KOMIUIGKCHBIMH — YHCIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCET Ha KoopAuHaTHOM miockoctu. dopmyna Myaspa.
Kopau n-ou creneHum u3 KOMIUIEKCHOTO yucia. lIlpumeHeHne KOMIUIEKCHBIX YMCEN JUIS
peuieHus GU3NUEeCKUX U Te€OMETPUUECKUX 3a/1a4.

YpaBHeHus U HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YpPABHEHHW W HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUs. PaBHOCWIIbBHBIE HEPABEHCTBA.

OTO0p KOpHEN TPUTOHOMETPUYECKUX YPABHEHHMU C MOMOIIbIO TPUTOHOMETPHUECKOU
OKpY>KHOCTH. Pernienue TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TIOKA3aTEeIbHbIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS NPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl PpEIIEHUS CHCTEM U COBOKYIHOCTEH palUOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHbIX U JIOTAPU(PMUYECKUX YPABHEHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

[IprMeHenne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKHUX 3a7a4 U
3aJla4 U3 Pa3IMYyHBIX O0JacTell HAyKH U peajbHOM >KU3HU, UHTEPIIpETAlUsl MOJYYEHHBIX
pEe3yJIbTaTOB.

DyHKUMH U TpaduKku

['paduk xommnosunmu ¢GyHkIui. ['eomerpudeckne oOpas3sl ypaBHEHH U HEPABEHCTB
Ha KOOPJAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIHMH, UX CBOWCTBA U TPAPUKH.

['paduueckue mMeTonbl pelIeHUsi YpPaBHEHW W HepaBeHCTB. [ 'paduueckue meTonbl
pelIeHns 3a1a4 ¢ apameTpaMHu.

Ncnonb3oBanue rpadukoB GYHKIIUN AJI UCCIIEIOBAHUS TTPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEIICHUHU 3aJad U3 JIPYTUX Y4YEOHBIX NPEIMETOB M pealbHOU
KU3HHU.



Hauyana MaTeMaTH4eCKOro aHAJIHU3a

[IpuMeHeHre TPOU3BOJAHOM K HCCIEAOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
skcTpeMyMbl. HaxoknaeHue HaumOONbIIEro W HAaUMEHBIIEro 3HAYEHWH HENpepbIBHOU
(YyHKLIMH Ha OTPE3KE.

[IprMeHeHre TTPOU3BOJHOM JJI HAXOXKACHUS HAWIYUIIEro PEHIeHUs B MPUKIATHBIX
3aja4yax, JUisi ONpEeEiIeHUs CKOPOCTH U YCKOPEHHUs MpoLecca, 3aaHHOro (opmysoi uiu
rpaguKoM.

ITepBooOpa3Has, OCHOBHOE  CBOWCTBO  IIEPBOOOpA3HBIX. ITepBooOpa3zHbie
anemMeHTapHbIX QyHKUUN. [TpaBuiia Haxox1eHUs TepBOOOPA3HBIX.

WNuterpan. ['eomerpuueckuii CMBICT HWHTErpajiia. BeruucieHne onpenaenéHHOro
uHTerpana no gopmyne Herotona-Jleitonuna.

[IpuMeHeHue WHTErpanga Ui HAXOXKICHUS IUIOIIAa/ield TUIOCKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEI.

[Ipumepsl  pemennit  auddepeHIManbHbIX  YPaBHEHUIA. Maremarnyeckoe
MOJICTTUPOBAHUE PEaTbHBIX MPOILIECCOB C MOMOIIBI0 TUpdHepeHIUATHHBIX YPABHEHUIA.



[UNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUWA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVYBJIEHHBLIM YPOBEHL) HA
YPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCcKOro BOCIMTAHMS:

chOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMM OOYyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOI0 OOIIECTBa, MPEJACTABICHHE O MAaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSL PA3NMYHBIX CTPYKTYp, SBICHUMN, MPOIEAYyp TPaKIAHCKOTO OOIIECTBa
(BBIOOpPHI, ONIPOCHI U IPYTO€), YMEHUE B3aUMOJICMCTBOBATH C COIIMAIbHBIMU MHCTUTyTaMU B
COOTBETCTBHH C UX (DYHKIMSIMHU ¥ HA3HAUCHUEM;

2) IaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON Tpa¥AaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUICKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHHE K JIOCTHXKCHUSIM
POCCUHCKMX MAaTeMaTUKOB W POCCUMCKON MaTeMaTHYeCKON IIKOJIbI, UCIOIb30BAHUE 3TUX
JOCTIDKCHHH B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, CcHOpMHUPOBAHHOCTH
HPAaBCTBEHHOT'O  CO3HAHUS, JTUYECKOTO TOBEICHMS, CBS3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U JIECSITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHWE K MHUPY, BKIKO4Yass O3CTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEIICHUH, pacCyXKJIeHUH, BOCHPUUMYMBOCTh K
MaTeMaTUYECKUM aclleKTaM pa3jnyHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoro BOCIMTAHMS:

chOPMUPOBAHHOCTh YMEHHSI TPUMEHATH MaTEeMaTUYECKWe 3HAHUS B HMHTEpecax
3I0POBOTO W OE30MacHOTO 00pasa KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, perylisipHas uzndeckas
aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE TMPH 3aHITHUSIX CIIOPTUBHO-03J0POBUTEIHHOM
NEeSTETbHOCTBIO;

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH TPYA0II00usI, UHTEpPEC K pa3iuuHbIM chepam
poeCCUOHATILHOM JeATEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHHE
COBEepIIaTh OCO3HAHHBIM BBHIOOpP Oyxayiel mnpodeccudu W peaTu3oBbIBAaTh COOCTBEHHBIE
JKU3HEHHBIC IIJIaHbI, TOTOBHOCTh W CHOCOOHOCTh K MAaTeMaTW4ecKoMy oOOpa3oBaHUIO U
caM0O00Opa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B
pELIEHNH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HANPaBIE€HHOCTH;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYyphl, MOHUMAHHE BIUSHUA COIUATLHO-
SKOHOMHMYECKUX IPOILECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIIBHOW CpEIbl, OCO3HAHUE
ro0aTbHOTO — XapakTepa HJKOJIOTUYECKUX MpoOsieM, OpHeHTalus Ha NPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM ISl pElIeHHs 3a7a4 B 00J1aCTH OKpY>Karolel cpeibl, INIAaHUPOBaHUE
MOCTYIKOB M OLICHKU UX BO3MOKHBIX TTOCIIEICTBUH ISl OKPY KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 NMO3HAHMS:

chOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKHU W OOIIECTBEHHOM MPaKTUKH, MTOHUMAHUE MaTeMaTUUeCKON HayKu Kak cepbl
YEJIOBEUECKOW JEATENbHOCTH, JTalmoB €€ Ppa3BUTUA W 3HAYUMOCTU JUISl Pa3BUTHUSA
[UBWIN3ALMK, OBJAJCHUE S3BIKOM MAaTeMaTUKHM W MaTeMaTU4YeCKOW KyJbTypoll Kak
CPE/JCTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO U MCCIIEI0BATEIbCKYIO
JEATeIbHOCTh MHJMBUIYaJIbHO U B IPYIIIIE.

METAINPEIAMETHBIE PE3YJIbTATBI

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUSA

ba3oBrblie J1ornyeckue 1eicTBus:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MaTEMaTHUYECKUX OOBEKTOB,
MOHATHHM, OTHOIICHUH MEXKIy MOHITUSAMHU, (GOPMYIUPOBATH OMNPEACTCHUS] TOHATUM,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMKM, OCHOBAHMS i1 OOOOIIEHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOJUMOTO aHAIN3A,

BOCIIPUHUMATh, (HOpPMYIHUPOBaTh U TMPEOOPa30BHIBATH CYXKACHUS: yTBEPAUTEIbHBIE WU
OTpHUIIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpeUns B (pakTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX, TNpenjIaratb KpUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYNN;

JielaTh BBIBOJIBI C HCMOJB30BAaHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3AKIIOUECHUH, YMO3aKJIIOUEHUH IO aHAJIOTUY;

IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTeNbCTBA MAaTEMaTUUECKUX YTBEPKACHUH (TIpsSIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTALUIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpaTh crnoco0 pemieHus ydyeOHOW 3ajauu  (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOoJiee NOAXONAIIUA C Y4YETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBaTenbcKue 1eCTBUS:

UCIIOJb30BaTh ~ BONPOCHI ~ KaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHWUS,
dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIIME TPOTUBOpEUHE, MpoOJieMy, YCTaHABIUBATh
HCKOMOE U JaHHOe, (GOpMHUPOBATH TUTIOTE3Y, apTyMEHTHUPOBATH CBOIO MO3UINIO0, MHEHUE;



MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEH MEXTy 00BEKTaMHU, SBICHUSIMHU, POIIECCAMU;

CaMOCTOATENBHO (POPMYITUPOBATH 0OOOIIEHUS U BBIBOABI IO pe3yIbTaTaM MPOBEIEHHOTO
HaAOJIIOZICHUS, UCCIIE0BAHUSI, OLICHUBATh TOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCIOBUSIX.

PaboTa ¢ undpopmanmei:

BBISBJISATH Je(UIIUTH MHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX JIJISl OTBETAa HAa BOIIPOC U IS
pelIeHus 3a1a4u;

BbIOMpaTh UWHGOPMAIMIO W3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAIWU3UPOBAThH,
CUCTEeMAaTU3UPOBaTh W HWHTEPIPETUPOBATH WHOOPMAIUIO PA3IMYHBIX BUAOB u (popm
MPEACTABIICHHUS;

CTPYKTYpUPOBaTh HMH(POPMANMIO, TPEACTABISATH €€ B  pa3nuuHbIX  (popmax,
WJLTIOCTPUPOBATH TpaduyuecKy;

OIICHMBaTh HAAEKHOCTh WHGOpPMAIMU 1O CaAMOCTOSTENHLHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KomMmyHukaTHBHBIEe YHHBepcabHble YueOHbIe JelicTBUS

Oo0wmenue:

BOCTIPUHUMATh U (HOPMYIHPOBATh CYXIEHUS B COOTBETCTBUHU C YCIOBUSMHU H IEISMH
OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS IO XOJy pEUIeHHs 3aJaud, KOMMEHTHUPOBATh MOJYYEHHBIN
pe3yJbTarT;

B X0Ji¢ 00CYX/IEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI, MIPOOIIEMBI,
perraeMoi 3a/1a4u, BHICKA3bIBaTh MJICH, HAIIEJICHHBIC HAa TIOUCK PEUICHHS, COMOCTaBISATh CBOU
CYXKICHHSI C CY>KACHUSAMH JIPYTHUX YYaCTHUKOB JUAIIOTa, OOHAPYKUBATh PA3IMUUE U CXOACTBO
MO3UIMH, B KOPPEKTHON popme GopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3yJIbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTA, MCCIEeIOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS C YYETOM 3aJad MpE3eHTAalu U
0COOEHHOCTEH ayIUTOPHH.

Pery/isiTHBHBbIC YHUBEPCAJIbHbIC YUYeOHbIC 1eHCTBUA
Camoopranusanus:
COCTaBJISITh IUUIAH, AJITOPUTM PELIECHUS 3a/layd, BBIOMPATh CHOCOO PEIICHHS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHThI pelIEHUH ¢ y4€TOM HOBOW MH(OpMaUK.



CaMOKOHTPOJIb, SMOIUOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HAaBBIKAMHM IIO3HABATECILHONW pediIeKCHr KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUN U MBICTUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh CIIOCOOAMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS POIIecca M pe3yiibTara PelieHus MaTeMaTUIeCKOM 3a/1auH;

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb TMPU PEIICHUU 3a/ladyd, BHOCUTH
KOPPEKTHUBHI B ACATEIIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, TaHHBIX, HAMICHHBIX OMIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBUSAM, OOBICHATh MNPUYHHBI
JTOCTYDKCHHSI MWW HEIOCTHIKCHHS PE3yJIbTaTOB JCATEIBHOCTH, HAaXOJHWTh OINHOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY .

CoBMecTHAd JeATEIbHOCTD:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBLHON pabOThI MpU
permeHny ydeOHBIX 3ajad, NPUHUMATh I11eJb COBMECTHOW JEATEIhLHOCTH, IUTAHHUPOBATH
OpraHU3alMI0 COBMECTHOU paboThl, pacipenensiTh BUIbl padboT, TO0roBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YJIbTAT paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CyX)aeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» U HWHBIC), BBIMOJIHATH CBOIO YaCTh Pa0dOThl U KOOPIAUHUPOBATH CBOU ACHCTBHUS C
JIPYTUMU WICHAMH KOMAaHJbl, OIICHWBATh KAYECTBO CBOETO BKJIaja B OOIIUH TPOIYKT IO
KpUTEpUsiM, cHOpMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHU.

INPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenus B 10 kJiacce oOydarouiuiics MOJYYHUT CIEAYIONINE MPEIMETHBIE
pe3ybTaThI MO OTACIBHBIM TEMaM pabouel mporpaMMbl yueOHOTo Kypca «Anredpa u Hadasa
MaTEeMaTHYeCKOTO aHAIIH3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO ~ ONEPHWPOBaTh  IMOHATHSIMHU:  pallMOHAIBHOE  YHCIO, OECKOHEeYHas
NePUOANYECcKast POoOb, MPOIEHTHI, UPPAMMOHATHFHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX U
JEUCTBUTETBHBIX YUCEN, MOAYJIb ICUCTBUTEIIHHOTO YNCIA;

NPUMEHSITh IPOOM W TPOILEHTHI MJis PEIICHUs NPUKIAJHBIX 3a1ad W3 Pa3IuIHBIX
OTpAaciiell 3HaHUW U pEeaIbHOU KU3HU;

NPUMEHSTh TPUOIKEHHBIC BBIYMCICHUS, TPAaBUIa OKPYTJICHHS, MPUKHUIKY U OIECHKY
pe3yJIbTaTa BEIYUCICHUM;

CBOOOJIHO OMEpUPOBATH IMOHSATHUEM: CTENEHb C IEJIbIM TOKa3aTeleM, HCIOJIb30BaTh
NOAXOAANIYI0 (POopMy 3anucu JACHCTBUTENBHBIX YMCEN ISl PEIICHUS MPAKTUYECKUX 3a/ad U
MIPEICTABIICHUSI TaHHBIX

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHUECKII KOPEHb HATyPaIbHON CTETICHHU;

CBOOOJTHO OTIEpUPOBATH MOHITHEM: CTEIICHD C PAIMOHAIBHBIM ITOKA3aTeIIEM;

CBOOOJIHO OTIEpUPOBATH MOHATHUSMHU: JIOTapu(PM Uucha, JAECATHUYHBICE W HATypalbHbBIC
J0TapudMBI;



CcBOOOZHO OMEpPUPOBATH MOHITHSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YUCIOBOTO apTyMEHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATUSMHU:  TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
paBHOCHUIIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICACTBHSI, PABHOCHIbHBIC HEPABCHCTBA;

MPUMEHATh PA3TUYHBIC METOABI PEIICHUS PAIMOHAIBHBIX M JIPOOHO-pAIMOHATBHBIX
ypaBHEHUH, IPUMEHSITh METOJT UHTEPBAJIOB ISl pEIICHUSI HEPABEHCTB;

CBOOOZHO OMEPHPOBATH MOHSATUSIMH: MHOTOUWICH OT OJTHOW MEpEeMEHHOW, MHOTOUIEH C
HeabiMi  KOd(pPuIMeHTaMu, KOPHU MHOTOWICHA, NPUMEHSTh JIeJICHHEe MHOTO4YJIeHA Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera mis perenuns 3a1ay;

CBOOOJIHO ONEpUpPOBATh MOHATUSIMH: CHUCTEMa JIMHEWHBIX YpPAaBHEHUM, MaTpHIIa,
OTIpEAeNUTENIb MATPUIbl 2 X 2 U €ero reOMETPUYECKUU CMBICI, HCIOJb30BaTh CBOMCTBA
onpenenuTens 2 X 2 sl BHIYUCIECHUS €ro 3HAYEHUs, IPUMEHATh ONPEIETUTENH s PEIICHUS
CHCTEMbI JTUHEHHBIX ypaBHEHUH, MOJEIHUPOBATh pealbHbIE CUTYaIlMH C MOMOIIBIO CHCTEMBI
JUHEHWHBIX YpaBHEHWH, HCCIEAOBaTh TIOCTPOCHHBIE MOJEIU C TOMOIIbI0 MaTpUll U
onpeIeNuTeNIel, UHTEPIPETUPOBATH MOTYUECHHBIN pe3ybTar;

HCII0JIb30BaTh CBOMCTBA ACHCTBUM C KOPHIMU AJis MpeoOpa3oBaHus BbIpAKEHUM;

BBITMIOJIHATh  MPEOOpa30BaHUs YHUCIOBBIX BBIPAKEHUM, COJIEPXKAIIUX CTEeHH C
paroHaTHHBIM TIOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBAa JIOTapu(PMOB JIsi TpeoOpa3oBaHUs  JOTAPUPMHUUECKUX
BBIPAKEHU;

cBOOOAHO  OMepHpoBaTh  MOHATHSIMH:  HPpPAlMOHANBHBIC,  IOKa3aTeIbHbIE U
JorapuMHUYECKUE YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TIOMOIILI0 PAaBHOCUIIHHBIX TIEPEX0I0B
WTH OCYIIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TpUTOHOMETpHueckue GopMysbl s IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI,

CBOOOJIHO ONEPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HEoO0XoauMbIe (POPMYJIBI 7Sl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJENUPOBaTh pealbHbIe CHUTYallMM Ha fA3bIKE aireOpbl, COCTaBJIATh BBIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA [0 YCIOBHUIO 33Ja4yd, HCCIENOBaTh IOCTPOCHHBIE MOJETH C
HCIOJIb30BAaHUEM arrapara ajareOphbl.

DOYHKUUU U TPaPUKH:

CBOOOZHO OMEpUpPOBATh MOHATHUAMH: (DYHKIHS, COCOOBI 3afaHusi (yHKIUH, B3aUMHO
oOpaTtHble (YHKUIMU, KOMIO3UIMS (QYyHKIHMA, rpa@uK (PYHKIUH, BBIMOIHATH dJIE€MEHTapHbIC
npeoOpa3zoBaHus rpapuKoB PyHKIUIH;

CcBOOOJHO ONEpPUPOBATH MOHATUSIMHU: OOJIACTH OMPEIENICHHUS U MHOKECTBO 3HAYCHHM
byHKIMH, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA,



cBOOOZHO OMEpPUPOBATh MOHATUSAMHU: YETHbIE W HEYETHbIC (DYHKUUU, TMEPUOTUUECKUE
GYyHKIIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl M MHHHUMYMBI (DYHKIIHH,
HauOoJbIlIee U HAaUMEHblIee 3HaueHue QYHKIIMN Ha TPOMEXKYTKE;

CBOOOZHO OTEpPUPOBATH MOHATHUAMH: CTENeHHas (YHKIUS C HATypadbHBIM U IEIBIM
nokasaresieM, rpaduk CTEEHHOW (PYyHKIIMU C HATypaJbHBIM M LIETBIM MOKa3aTeseM, rpaguk
KOPHSI N-0ii CTENeHH KaK (GyHKIIMH 0OpaTHOM CTETICHH C HATYpaJIbHBIM TOKa3aTeseM;

OTIepUpPOBATh TOHITUAMH: JIMHEWHAS, KBaJpaTWUyHas W JPOOHO-IWHEHHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U MOCTPOCHUE UX IPA(UKOB;

CBOOOZHO OMEpPUPOBATH MOHITUAMHM: MMOKa3aTeNbHas M JoTapudMudeckas QyHKINH, UX
CBOMCTBa U TpaMKH, UCIIOIB30BaTh UX IpadUKH JUIsl pEIICHNs ypaBHEHUM;

cBOOOZHO OTEPUPOBATH MOHATUSIMU: TPUTOHOMETPHUECKAs OKPYKHOCTh, OTpeAcTICHUE
TPUTOHOMETPUUECKHUX (PYHKIIMI YUCIIOBOTO apryMEHTa,

MCIO0JIb30BaTh Tpaduku QYHKIHN JUIS UCCIEAOBAHUS TMPOLECCOB M 3aBUCUMOCTEHN MpHU
pELIeHNH 3a]a4 U3 JAPYTruX y4eOHBbIX NPEIMETOB U PEAbHOM JKU3HHU, BbIpaXkaTh (GOpMyJaMu
3aBUCUMOCTH MEXy BETUYHHAMU;

Havasia MaTeMaTH4ecKOro aHaJmm3a:

CBOOOZHO OIEPUPOBATh MOHATHAMM: apU(PMETHUECKass U F€OMETpUUECKas MpOrpeccus,
OECKOHEYHO YyOBIBaroOlasi reoMeTpuyYecKas MpOrpeccusi, JUHEHHBIM M SKCHOHEHIMATIbHBIN
poct, opMyJia CI0KHBIX MPOLIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE;

MCIOJIb30BaTh MPOTPECCHH JIJISl PEUICHHS PEANIbHBIX 3a/1ad MPUKIIATHOTO XapaKTepa;

cBOOOJAHO OMNEpUPOBATH MOHATUSMHU: MOCIEIAOBATENbHOCTh, CIIOCOOBI  3aJaHUs
MOCIIeZIOBaTEIbHOCTEH, MOHOTOHHBIE W OTPAaHWYCHHBIC IOCIEAOBATEILHOCTH, MOHUMATh
OCHOBBI 3apOKICHUSI MAaTEMAaTUYECKOTO aHalIM3a KaK aHaTn3a OECKOHEYHO MalbIX;

cBOOOJHO OMEpPUPOBATH MOHATHIMM: HETPEPHIBHBIE (PYHKLNU, TOUYKHU pa3pbiBa rpaduxa
(GyHKIMH, aCUMIITOTHI rpaduka QpyHKINH;

cBOOOJHO OINEpUpPOBaTH MOHATHEM: (PYHKLHS, HENpepblBHAs Ha OTpE3Ke, NMPUMEHSThH
CBOWCTBa HEMPEPHIBHBIX (PYHKIIMH TS pEIICHUS 3a7a4;

cBOOOZHO ONEpUPOBATHh TMOHATUSAMU: II€pBasi MU BTOpas MNPOU3BOJHBIC (DPYHKLHH,
KacaTelbHas K rpaduKy (yHKIIHH;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, MPOU3BEACHMS, YAaCTHOIO U KOMIIO3UMLMHU JIBYX
(byHKIUH, 3HaTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh T€OMETPUUYECKUH U (PU3NYECKUN CMBICH MPOU3BOJHOM JUISl pEUICHMS
3ajau.

MHo:xecTBa M JIOTHKA:

cBOOOJHO ONIEPUPOBATH NOHATUSMU: MHOKECTBO, OTIEPALlUU HaJl MHOKECTBAMU;

WCIIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONHMCaHUs  pealbHBIX
IPOLIECCOB U SIBJICHUH, NPH PELICHUH 33]a4 U3 IPyTUX YUYEOHBIX IPEIMETOB;



CBOOOJIHO ONEpUPOBAaTh MOHATUSAMU: ONPENEICHUE, TEOPEMa, ypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTE€MaTHYECKOTO OOBEKTa, JOKa3aTelbCTBO, PABHOCWIbHBIE YpPAaBHEHHUS U
HEPaBEHCTBA.

K konmy oOyuenus B 11 kiiacce oOydarouuiics MOJYYHUT CIEAYIOIIME MPEIMETHbIE
pe3yIbTaThI MO OTACIBHBIM TEMaM pabouel mporpaMMbl yueOHOTo Kypca «Anredpa U Hadasa
MAaTeMaTHYECKOTO aHAIU3a»:

Yuciia v BBIYUCICHUS:

cBOOOZHO OIEpUpPOBaTh MOHATHUSMU: HATypajJbHOE U 1IEJI0€ YMCIO, MHOXKECTBa
HATYpaJIbHBIX M ILEJbIX YUCEJ, MCIOIb30BaTh MPU3HAKU JENUMOCTH Henbix uyucen, HOJ u
HOK HatypanbHBIX YKCe IS PEIICHHS 3a]1a4, IPUMEHITh alnroput™ EBkinunaa;

CBOOOJIHO OIEpUPOBaTh MOHITHEM OCTaTKa MO MOAYJIO, 3alHChIBaTh HaTypalibHbIC
YyuCia B PA3JIMYHBIX NO3ULIUOHHBIX CUCTEMAX CUUCIEHUS,

CcBOOOZHO OMEPUPOBATHh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX
YHCell, MPEACTABIISITH KOMIUIEKCHBIE YMCa B aJIre0Opanyeckoil 1 TPUrOHOMETpUYECKoH (opme,
BBITOJIHATH apu(PMETHUECKHE ONepallii ¢ HUMH U N300pakaTh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO ~ OIEpUPOBaTh  MOHATUAMH:  HppaAllMOHAIbHBIE,  IOKa3aTelbHBIE U
Jorapu(pMUYECKHE HEPABEHCTBA, HAXOJUTh WX PEHIEHUS C TOMOIIBI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYILECTBJISATH OTOOP KOPHEW NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHHS;

CcBOOOJHO ONEPUPOBATH MOHSATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSThH
He00XoAuMbIe (POPMYJIBI 17151 PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEpUpOBaTh MOHATHUSIMU: CHUCTEMAa U COBOKYIIHOCTb YpAaBHEHUH U
HEPaBEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HaXOUTh PEIIECHUS CUCTEMBI U
COBOKYITHOCTEW pAalMOHATIBHBIX, HUPPAIMOHATbHBIX, TOKA3aTEIbHBIX U JIOrapu(MUYECKHX
YPaBHEHHM U HEPABEHCTB;

pemarb palMoHaJIbHbIE, HPpAlMOHANIbHBIE, [OKa3aTelbHble, JorapudMuueckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOTYJIN U NTapaMeTphbI;

NPUMEHATh IpaguyecKkue METOIbl Ui PELICHUs YpaBHEHMM UM HEPABEHCTB, a TaKXKe
3a/1a4 ¢ MapaMeTpamu;

MOJICTTUPOBaTh peallbHble CHTYyallud Ha s3bIKE alnreOphbl, COCTaBISATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHUIO 3a/1a4M, UCCIEAOBATh MOCTPOCHHBIE
MOJIENIU C UCTIOJIb30BAaHUEM armapara ajareOpbl, HHTEPIPETUPOBATH MOIYUECHHBIN pe3ysIbTarT.

DOYyHKUMU U TPAPUKH:

CTPOUTH TpaPUKU KOMIO3UIMU (PYHKLIHNA C MOMOIIbIO 3JIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMITO3HUIIMH JIBYX (PYyHKLMIA;

CTPOUTh TeOMETpUUecKHe oO0Opa3bl YpaBHEHHMII M HEPAaBEHCTB HAa KOOPJAMHATHOMN
IJIOCKOCTH;

CBOOOJIHO ONEpUPOBATh MOHIATUSIMU: TPA(QUKU TPUTOHOMETPUUECKUX (PYHKIUH;



MPUMEHATh PYHKIHUU I MOJICTUPOBAHUS U UCCIIETOBAHUS PEaTbHbBIX MPOLIECCOB.

Hauajia MaTeMaTH4eCKOr0 aHAJIM3Aa:

UCIOJb30BaTh IPOMU3BOJHYIO JUIA HCCIEAOBaHUA (YHKIMM HAa MOHOTOHHOCTb H
IKCTPEMYMBI,

HaXOJUTh HanOoJIbIlIee U HAaUMEHbIIEee 3HAaUCHUs (PyHKLIUN HEMPEPBHIBHON Ha OTPE3KE;

MCTIOJB30BaTh MPOU3BOAHYIO /ISl HAXOXKICHHUS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCII€ COLMATbHO-I)KOHOMUYECKUX, 3a7auax, Ui OMPEACTICHHUs] CKOPOCTH M yCKOPEHUS
mpoiiecca, 3aJaHHoTo (POpMyIoH miu rpagurom;

CBOOOJIHO OMepUpOoBaTh MOHATUSAMU: MEPBOOOpa3Has, ONpEACIEHHBIA HHTErpall,
HaXOJUTh IEPBOOOPA3HBIE BJIEMEHTApHBIX (YHKIUN M BBIYMCIATH MHTErpal mo (Gopmyiie
Hrrorona-Jleiibnua;

HAXOJIUTh TUIOIIAH TIOCKUX (DUTYP U OOBEMBI TeJl C TOMOIIBIO HHTErpasa;

MMETh TPEJICTABICHUE O MATeMAaTUYECKOM MOJEIMPOBAHUU HA MPUMEPE COCTABICHUS
nuddepeHnanbHbIX YpaBHEHUH;

pelaTh NpUKIagHbe 3314, B TOM YUCIIE COLUATBHO-IKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeicCTBAMHU MaTEMaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTIACC

KosmmuyectBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne o/ KonTpoabHbIe
NPOrpaMMsbl Bcero
padoThI
1 [ToBTOpEHUE 4 1
2 JencTBuTeNnbHBIE YKCIa 18 1
Crenennas 18
3 1
byHKIHS
[Toka3aTenpHast 12
4 1
byHKUHS
Jlorapudgmuueckast 19
5 1
byHKIUA
6 Tpuronomerpuueckue 27 1
bopMyIbI
7 Tpuronomerpudeckue 18 1
ypaBHEHUs
[ToBTOpEeHUE Kypca anreOphl 1 Havana 21
8 MaTeMaTHYECKOro aHaIKu3a 1
B 10 knacce
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 137 8




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTtBo 4acoB

Ne i/t KoHnTtpoabHbIe
NPOrpaMMbl Bcero
padoThbI
IToBTOpEeHNE 5 1
2 Tpuronomerpudeckue GyHKIIUU 20 1
3 [TponzBogHas 21 1
U e€ reOMETPUYECKHIA CMBICT
4 [IpumeHeHne Mpou3BOAHOM 18 1
K MCCIIeIOBaHUIO (PYHKITHI
5 WHurerpan 17 1
6 KomOunaropuka 13 1
7 DeMEHTHI TEOPUU BEPOSTHOCTEN 13 1
8 Cratucrtuka 9 1
9 [ToBTOpeHue Kypca anreOpsl U Hadaia 16
MareMatuyeckoro aHanusa B 10-11 knaccax
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 132 8




HNOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No Komn-Bo Hara
/i Tema ypoka YacoB  |y3yyenus
IloBTOpPEHHE KYypca 7 -9 kaacca 44
1. |IloBTOpenue kypca 7 -9 kinacca. YuciioBble 1 OyKBEHHBIE BbIpAXKEHUSI. 1 02.09.2025
2. |lloBTOopenue kypca 7 -9 knacca. YopoieHue BolpakeHUun 1 02.09.2025
3. |IloBropenue kypca 7 -9 kiacca. YpaBHenus. HepaBeHncrtaa. 1 03.09.2025
4. |BxoaHast KOHTpPOJIbHasA padoTa 1 05.09.2025
I'naga 1. /lelicTBUTeJbHbIE YHCJIA 18 u
5. |Lenble n panMOHAIbHBIEC YKCIIA 1 09.09.2025
6. |Llenble u pauMOHANIbHBIE YHCIIA 1 09.09.2025
7.  |[lelicTBHTEIbHBIC YHCTIA 1 10.09.2025
8. |JleficTBUTENbHBIC YHCHA 1 12.09.2025
9. |beckoHeuHo yObIBalOIIas reoMeTprUIecKas Mporpeccus 1 16.09.2025
10. |beckoHe4HO yObIBaOIIast reOMETPHYECKAsk IPOTPECCHS 1 16.09.2025
11. |ApudmeTnueckuii KOpEHb HATyPAJIbHON CTEIEHU 1 17.09.2025
12. |ApudmeTnueckuil KOpeHb HaTypaJbHOU CTENEHU 1 19.09.2025
13. |ApudmeTnyeckuii KOpEHb HATyPAJIbHON CTEIIEHU 1 23.09.2025
14. |ApudmeTnueckuii KOpeHb HaTypaJbHOU CTENEHH 1 23.09.2025
15. |CreneHb ¢ palimoHaJIbHBIM ITOKA3aTEIIEM 1 24.09.2025
16. |CreneHb ¢ paliuOHaJIbHBIM [TOKA3ATEIEM 1 26.09.2025
17. |CteneHpb ¢ pallmOHaJbHBIM IMOKA3aTeIEM 1 30.09.2025
18. |Cremens ¢ neCTBUTEILHLIM IOKA3aTEIIEM 1 30.09.2025
19. |VYpoxk 06001IeHust U cCUCTeMaTH3alluK 3HaHUN 10 TeMe «JleficTBuTenbHbIC 1 01.10.2025
qucia»
20. |Ypok 06001IeHus U cucTeMaTH3aluy 3HaHU# 10 TeMe «JleficTBUTenbHbIe 1 03.10.2025
YHUCIIa»
21. |Ypok 0000IIeHNS U CUCTEeMAaTH3alluK 3HAHU 110 TeMe «JlefcTBUTEbHBIC 1 07.10.2025
YHUCIIa»
22. |KoutpoabHas padora Ne 1 mo teMe «/lelicTBUTEIbHbIE YHCJIA) 1 07.10.2025
I'naBa 2. CtenenHasi pyHKuusi 184
23. |CrenenHas QyHKIUH, €€ CBOICTBa U Irpaduk 1 08.10.2025
24. |CrenenHas GyHKIuH, € CBOMCTBA U rpaduk 1 10.10.2025
25. |CrenenHas ¢pyHKIMH, €€ CBOICTBA U Ipaduk 1 14.10.2025
26. [B3aumHO oOpaTHbIC DYHKIIMH 1 14.10.2025
27. |B3aumHo oOpaTHbIC (DyHKIIMH 1 15.10.2025
28. |PaBHOCHJIbHBIE YpaBHEHUS 1 17.10.2025
29. |PaBHOCWIbHBIE YpaBHEHUS 1 21.10.2025
30. |PaBHOCHJIbHBIE HEPABEHCTBA 1 21.10.2025
31. |PaBHOCHUIIbHBIE HEPABEHCTBA 1 22.10.2025
32. |MppaumoHanabpHbIe YpaBHEHUS 1 24.10.2025




33. |UppaumoHanbHble ypaBHEHUS 1 05.11.2025
34. |UppaumnoHaibHble ypaBHEHUS 1 07.11.2025
35. |UppanmoHanbHble ypaBHEHUS 1 11.11.2025
36. |MppanuoHaabHbIE HEPABEHCTBA 1 11.11.2025
37. |MppauuoHajabHble HEPABEHCTBA 1 12.11.2025
38. |Ypoxk 06001IeHus U cUCTeMaTH3aluu 3HaHUu 10 Teme « CTeneHHas 1 14.11.2025
GyHKIUSI
39. |Ypok 0000meHns 1 cuCTEMaTU3aIMK 3HaHU 110 TeMe «CTerneHHas 1 18.11.2025
byHKIIA
40. |KontpoabHas padora Ne 2 nmo teme «CreneHHas pyHKIUSD) 1 18.11.2025
I'nasa 3. Iloka3aTenbHas GyHKIMSA 124
41. |I[loxa3zarenbHas GyHKIUS, €€ CBOWCTBA U TpaduK 1 19.11.2025
42. |TlokazatenbHas GyHKIMS, €€ CBOCTBA U rpaduk 1 21.11.2025
43. |Iloka3zaTenbHble YPABHEHUS 1 25.11.2025
44. |Tloka3zaTenbHblE YpaBHEHUS 1 25.11.2025
45. |Iloka3aTenbHble ypaBHEHUS 1 26.11.2025
46. |IlokazaTenabHble HEPABEHCTBA 1 28.11.2025
47. |IlokaszaTenbHbIE HEPABEHCTBA 1 02.12.2025
48. |Iloka3aTenpHblE HEPABEHCTBA 1 02.12.2025
49. |Cuctembl NOKa3aTeIbHBIX YPABHEHUM M HEPABEHCTB 1 03.12.2025
50. |Cuctembl NOKa3aTeNIbHBIX YPABHEHU U HEPABEHCTB 1 05.12.2025
51. [Ypok 060011IeHus U cUcTeMaTH3aluK 3HaHui 1o TeMe «Iloka3aTenpHas 1 09.12.2025
byHKIHS
52. |KonrtpoabHast padora Ne 3 no teme «Iloka3zareabHas GyHKIUD) 1 09.12.2025
I'masa 4. Jlorapudmudeckasa GQyHKIUSA 194
53. [Jlorapudmsr 1 10.12.2025
54. |Jlorapudmsl 1 12.12.2025
55. |CpoiicTBa norapudmoB 1 16.12.2025
56. |CsoticTBa morapudmon 1 16.12.2025
57. |Jecarnunble U HATypadbHbIE JOrapu(hMbl 1 17.12.2025
58. |lecsTUHbIE U HATYpaJIbHbIE JIOTAPU(PMBI 1 19.12.2025
59. |JlecsiTuuHble ¥ HaTYpaJIbHBIC JJOTapU (MBI 1 23.12.2025
60. |[Jlorapudpmuueckas pyHkims, e€ cBoicTBa U rpaduk 1 23.12.2025
61. (Jlorapudpmuueckas pyHkims, €€ CBOMCTBa U rpaduk 1 24.12.2025
62. |JlorapudmMudeckne ypaBHCHUS 1 26.12.2025
63. |JlorapudmMuueckre ypaBHCHHUS 1 30.12.2025
64. |JlorapupmMuueckue ypaBHCHHUS 1 30.12.2025
65. |JlorapudmMuueckue HepaBEeHCTBA 1 13.01.2026
66. |JlorapupmMuueckue HepaBeHCTBA 1 13.01.2026
67. |JlorapudmMuueckue HepaBEeHCTBA 1 14.01.2026
68. |JlorapupmMuueckue HepaBeHCTBA 1 16.01.2026
69. |Ypok 0600IeHns 1 cucTeMaTu3aluy 3HaHui o teme «Jlorapudmuueckas 1 20.01.2026

GYHKIUS




70. |Ypok 00001IeH s U CUCTEMATU3AIMK 3HaHUM 110 TeMme «Jlorapudmuueckas 1 20.01.2026
GbyHKIHSI
71. |KontpoabHasi padora Ne 4 o teme «Jlorapugmuyeckast pyHkuusp» 1 21.01.2026
I'naBa S. Tpuronomerpudeckue (hopmMyJibl 274
72. |PagmaHHas Mepa yria 1 23.01.2026
73. |I1oBOPOT TOUKHM BOKPYT Hauajga KOOPJIUHAT 1 27.01.2026
74. |IloBOPOT TOUKM BOKPYT Havajga KOOPJAUHAT 1 27.01.2026
75. |Onpenenenue CMHyca, KOCUHyCa M TAHT'€HCA yIiia 1 28.01.2026
76. |OnpenesieHne CHHyca, KOCUHYCA U TAaHT€HCa yria 1 30.01.2026
77. |3HaKu cuHYyCca, KOCHHYCa ¥ TAHT€HCa YIJIa. 1 03.02.2026
78. |3aBUCHMOCTH MEX]ly CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO U TOTO K€ 1 03.02.2026
yriia
79. |3aBUCHMOCTh MEX]ly CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO U TOTO K€ 1 04.02.2026
yTia.
80. |TpuroHoMeTpuyecKue TOXKIECTBA. 1 06.02.2026
81. [TpUroOHOMETPUYECKHUE TOXKIECTBA. 1 10.02.2026
82. [TpUroOHOMETPUYECKHUE TOKJIECTBA. 1 10.02.2026
83. [CuHyc, KOCHHYC U TaHT€HC YTJIOB & U — . 1 11.02.2026
84. |DopmyIibl CI0KEHUS 1 13.02.2026
85. |Dopmybl CIOKECHHS 1 17.02.2026
86. |DopMyIbI CIOKECHUS 1 17.02.2026
87. |CuHycC, KOCHHYC M TaHT'€HC JABOMHOIO yria 1 18.02.2026
88. |CuHyC, KOCHHYC U TAHT€HC JBOMHOTO yTJa. 1 20.02.2026
89. |CuHyc, KOCHHYC M TAaHT'€HC MOJIOBUHHOIO yIJa 1 24.02.2026
90. |CuHyc, KOCUHYC Y TAHT€HC MOJIOBUHHOIO yIila 1 24.02.2026
91. |PopMyabl IPUBUACHHUS 1 25.02.2026
92. [PopMyJIBI IPUBHUACHUS 1 27.02.2026
93. [CyMMa ¥ pa3sHOCTL CHHYCOB. 1 03.03.2026
94. [CymMMa 1 pa3HOCTh CUHYCOB. 1 03.03.2026
95. |CyMMa 1 pa3HOCTb KOCUHYCOB. 1 04.03.2026
96. |Ypok 00001IeHNs ¥ cCUCTEMAaTU3allii 3HaHUH 110 TeMe 1 06.03.2026
«Tpuronomerpuyeckue GopMyJIb»
97. |Ypok 0000IIeHNS U CUCTEMAaTH3aIliHA 3HAHUH 110 TeMe 1 10.03.2026
«Tpuronomerpuueckne GopmMyIib)
98. |KontpoabHasi padora Ne 5 no treme « TpuroHomerpuveckue 1 10.03.2026
dopmyasn
I'naBa 6. TpuroHomMeTpu4ecKue ypaBHeHUs 18 u
99. |YpaBHeHue cos X =a 1 11.03.2026
100. |YpaBHeHuUe cos X =a 1 13.03.2026
101. |YpaBHeHUe cos X =a 1 17.03.2026
102. |YpaBHeHnue sin X =a 1 17.03.2026
103. |YpaBHeHHe sin X =a 1 18.03.2026
104. |VpaBHeHHUE Sin X =a 1 20.03.2026
105. |YpaBHeHue tg x =a 1 24.03.2026




106. |YpaBHenue tg X =a 1 24.03.2026
107. |Pemienue TpUroHOMETPUYECKUX YPABHEHUM 1 25.03.2026
108. |Pemienre TpUroHOMETPUUYECKUX YPABHEHUI 1 27.03.2026
109. |Pemienne TpUroHOMETPUYECKUX YPABHEHUM 1 07.04.2026
110. |Pemienre TpUroHOMETPUUYECKUX YPABHEHUI 1 07.04.2026
111. |Pemienre TpUroHOMETPUUECKUX YpaBHEHUN 1 08.04.2026
112. (IIpumeps! pemeHns NpOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB 1 10.04.2026
113. |[Ipumeps! penieHus IpOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB 1 14.04.2026
114. |Ypok 06001meHns 1 cucTeMaTHU3aluy 3HaHUH 110 TEME 1 14.04.2026

«Tpuronomerpuiecke ypaBHEHUD»
115. |Vpok 060011eHust U CUCTEMATHU3alMK 3HAHUN IO TeMe 1 15.04.2026

«Tpuronomerpuiecke ypaBHEHUD»
116. |KonTpoansHasi padora Ne 6 no teme « Tpuronomerpuueckue 1 17.04.2026

YPaBHEHUSsS»

HToroBoe nopropeHue Kypca ajaredpbl H Ha4YaJ MaTeMaTHYeCKOT0 21u4

anajm3a 10 kjaacca
117. | TloBropenue. CrenenHasi hyHKIIHSL. 1 21.04.2026
118. | [ToBTopenue. CrencHHAs QyHKITHS. 1 21.04.2026
119. | IToBTopenne. ITokazarenbpHas QyHKIH. 1 22.04.2026
120. | IToBTopenue. IToka3arenpHas QyHKITHS. 1 24.04.2026
121. (TToBTopenwue. Jlorapudmudeckas GyHKIUSL. 1 28.04.2026
122. |IToBTopenue. Jlorapudmudeckast HyHKIHS. 1 28.04.2026
123. [TToBTOpenwue. Pemenne JorapuMUIeCKUX YpaBHEHUI 1 29.04.2026
124. (ITloBTOopeHue. Pemenne nokas3aTeabHbIX YPaBHEHUN 1 05.05.2026
125. (IloBTOpeHue. PemieHne cTeneHHbIX ypaBHEHUN 1 05.05.2026
126. |UToroBast KOHTpoJibHasi padoTa 1 06.05.2026
127. |[loBTOopeHue. Pemienne nokasaTeabHbIX HEPABEHCTB 1 08.05.2026
128. |[ToBTopenue. Pemenue jorapuMuIecKux HEPABEHCTB 1 12.05.2026
129. |IToBTOpeHue. PelieHne CTeNEHHbIX HEPABEHCTB 1 12.05.2026
130. |[ToBTropenue. Tpuronomerpuueckue Gopmyisbl. 1 13.05.2026
131. |IToBTOpEeHUE. YpaBHEHUE COS X = 4. 1 15.05.2026
132. |[loBTOpeHue. YpaBHEHHUE sin X =a 1 19.05.2026
133. |[loBTOpEHUE. YpaBHEHUE 12 X =a 1 19.05.2026
134. |IToBTOpeHue. Pelienre TpUrOHOMETPUUECKUX YPABHEHHI 1 20.05.2026
135. |[ToBTOpeHue. Pemienre TpUrOHOMETPUUECKUX YPABHEHH I 1 22.05.2026
136. (IloBTOpeHue. PemieHne TpUroHOMETPUUECKUX HEPABEHCTB 1 26.05.2026
137. (IloBTOpenue. Pemienne TpUroHOMETPUUECKUX HEPABEHCTB 1 26.05.2026
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HNOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Ne i/ Koam- Jlata
Tema ypoka BO HIySCHES
4acoB
IloBTOpEHHE KYpCca aJredpbl M HA4YaJI aHAJH3A 5
10 kaacca
1. |Iloka3zaTenbHas, Jorapudmudeckas GyHKIIUH. 1 101.09.2025
2. |PemieHue nokasaTesbHbIX YpPaBHEHUN 1 ]01.09.2025
3. |Pemenue norapudMuueckux ypaBHEHUN 1 04.09.2025
4. |PemeHne TpUrOHOMETPUUYECKUX YPABHEHUH 1 ]04.09.2025
5. |BxoaHasi KOHTpPOJIbHasi padoTa 1 ]08.09.2025
I'naBa 7. Tpuronomerpuyeckue (DyHKIMH 20
6. |OOGnacTh onpeeIeHNi 1 MHOYKECTBO 3HAUCHUN 1 08.09.2025
TPUTOHOMETPUYECKUX (DYHKIIUM.
7. |ObnacTh onpeaeeHui 1 MHOYKECTBO 3HAUYECHHI 1 11.09.2025
TPUTOHOMETPUUYECKUX (QYHKIIHM.
8. |OO6macTh onpeneeHuii 1 MHOXKECTBO 3HAUYCHHUM 1 11.09.2025
TPUTOHOMETPUUYECKUX (DYHKIIHM.
9. |YeTHOCTh, HEYETHOCTb, IEPUOIUYHOCTh TPUTOHOMETPUUECKUX 1 15.09.2025
GYHKIMIA.
10. |YeTHOCTH, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPUUECKUX 1 15.09.2025
dbyHKUIHIA.
11. |YeTHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETPUUYECKHUX 1 18.09.2025
(OYHKIMI.
12. |CpoiicTBa dhyHKIIMH y = cosx U e€ rpaduxk. 1 18.09.2025
13. |CBoiicTBa pyHKIHH y = cosx U € rpaduk. 1 ]22.09.2025
14. |CBoiicTBa pyHKIIMH y = cosx U €€ rpaduxk. 1 ]22.09.2025
15. [CroiicTBa dhyHKIIMM Y = SIn X U €€ rpaduk. 1 25.09.2025
16. |CpoiicTBa QyHKIMH Y = SIN X U €€ rpaduk. 1 ]25.09.2025
17. |CroiictBa QyHKIMH Y = sinx u e€ rpaduk. 1 ]29.09.2025
18. |CBoiicTBa pyHKIMU Yy =1g X U €€ rpaduK. 1 ]29.09.2025
19. |CpoiicTBa pyHKIIMM Yy =12 X U e€ rpaduK. 1 02.10.2025
20. |OGpaTHBIC TPUTOHOMETPUYECKUE DYHKIIUH. 1 02.10.2025
21. |OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUHU. 1 ]06.10.2025
22. |OGpaTHBIC TPUTOHOMETPUYECKUE DYHKIIUH. 1 06.10.2025
23. |Ypok 0000mIeHNs B CHCTEMAaTH3allMN 3HAHHUH 10 TEME 1 09.10.2025
«Tpuronomerpudeckne QyHKIIHN.
24. |Ypok 0000MIIeHNs B CUCTEMATH3alMN 3HAHHUH 10 TEME 1 09.10.2025
«TpuroHomerpuyeckne QyHKIIHN.
25. |KonrpoabHas padora Ne 1 mo teme « Tpuronomerpuyeckue 1 13.10.2025
byHKkIum»
I'naBa 8. [Ipou3BoaHas v €€ reoMeTPUYECKHMIi CMBIC 21
26. |IIponsBoyHasl. 1 13.10.2025
27. |lIpousBojiHas. 1 16.10.2025




28. |IIpounsBoiHas. | 16.10.2025
29. |[IponsBojHas cCTeNEeHHON VHKIINH. 1 20.10.2025
30. |IIpown3BoaHAast cTENEHHOW (QYHKIIHH. 1 20.10.2025
31. |IIpon3BoaHas creneHHON (QyHKIUU. 1 ]23.10.2025
32. |IIpaBuna quddepeHUpoBaHUsL. 1 23.10.2025
33. |IlpaBuna nuddepenupoBanus. 1 ]06.11.2025
34. |[IpaBuna quddepeHunpoBaHus. 1 06.11.2025
35. |IIpon3BoHbIE HEKOTOPHIX AIEMEHTAPHBIX (PYHKIHH. 1 10.11.2025
36. |IIpon3BoHBIE HEKOTOPHIX DIIEMEHTaPHBIX QPYHKIINH. 1 10.11.2025
37. |IIpon3BoaHbIE HEKOTOPHIX JIEMEHTaPHbBIX QYyHKIUH. 1 13.11.2025
38. |[Ipou3BOIHBIC HEKOTOPBIX JIEMEHTAPHBIX (PYHKITUH. 1 13.11.2025
39. ['eoMeTpuyeckuii CMBICT TPOU3BOJTHOM. 1 17.11.2025
40. [I'eomeTpr4eCKU CMBICT TPOU3BOTHOM. 1 17.11.2025
41. |T'eomeTpuuecKkuil CMBICI TPOU3BOTHOM. 1 20.11.2025
42. (I'eoMeTpUYECKUN CMBICT TPOU3BOIHOM. 1 20.11.2025
43. (I'eoMeTpUYECKUN CMBICT TPOU3BOIHOM. 1 24.11.2025
44. |Ypok 00600MIeHNs ¥ CUCTEMAaTH3alMN 3HAHHUH 10 TEME 1 24.11.2025
«IIpon3BoHAas U €€ TEOMETPUUYECKHUM CMBICI.
45. |Ypok 0600MmeHns ¥ CUCTEMAaTH3alMN 3HAHHUH 10 TEME 1 27.11.2025
«ITpousBoHas U €€ TEOMETPUYECKUI CMBICI» .
46. |KonrpoabHasi padora Ne 2 no teme «IIpousBoaHas u ee 1 27.11.2025
reoMeTpU4eCKH CMBbICJI»
I'naBa 9. IlpumMeHeHue NPOM3BOIHOM K HCCJIeIOBAHUIO PYHKIMI 18
47. |Bo3pactanue u yObiBaHue (QyHKIINH. 1 01.12.2025
48. |Bo3pacTtanue u yObiBaHHE (YHKIUH. 1 ]01.12.2025
49. |DkcTpeMyMbl QYHKITIH. 1 04.12.2025
50. |DkcTpemMyMbl QDYyHKITUU 1 104.12.2025
51. |DkcTpemMyMbl QyHKITUU 1 ]08.12.2025
52. |IlpuMeHeHue NPOU3BOIHOM K MOCTPOEHUIO TpahuKoOB (HyHKITUH. 1 08.12.2025
53. |[IpyMeHeHNe TPOU3BOAHOM K TOCTPOEHHUIO IpadMKOB (DYHKIIMIA. 1 11.12.2025
54. |IIpuMeHeHue NPOU3BOIHOM K MOCTPOEHHIO IpaduKoB QYHKITUH. 1 11.12.2025
55. |IIpuMeHeHue NPOU3BOIHOM K MOCTPOEHHIO TpaduKoB QYHKITUH. 1 15.12.2025
56. |HauOosbiiee 1 HauMEHbIIIEe 3HAYCHHE (PYHKITUU. 1 15.12.2025
57. |HauGosblliee 1 HaMMEHbIIIEE 3HAUCHHE (PYHKIUH. 1 18.12.2025
58. |HauOoublliee 1 HaMMEHbIIIEe 3HAUCHHE (PYHKIUH. 1 18.12.2025
59. |BeinykiaocTs rpaduka dyHKINU, TOYKY 11epernoa. 1 22.12.2025
60. |BeimyxiocTs rpaduka GyHKINKA, TOUYKH IIeperuda. 1 22.12.2025
61. |BeimyxiocTs rpaduka GyHKINKA, TOUYKH IIeperunda. 1 25.12.2025
62. |Ypok 0000IIeHNS 1 CHCTEMATHU3aIluA 3HAHUM 110 TeMe 1 25.12.2025
«ITpuMeHeHne MPOM3BOTHON K MCCIICIOBAHUIO (DYHKIIHIY.
63. |Ypok 0000IIeHNS U CUCTEMATU3AIMKN 3HAHUH 10 TEME 1 29.12.2025
«IIpumeHeHne Npou3BOTHON K UCCICAOBAHUIO (DYHKIIHITY.
64. |KontpoabHas padora Ne 3 mo teme «IIpumenenue 1 29.12.2025
NPOM3BOJIHOM K UCCJIeJ0BAHUIO QYyHKIUIT»
I'1aBa 10. UnaTerpan 17
65. |Tepoo6pasmas. 1 ]12.01.2026




66. |IlepBooOpasHas. 1 12.01.2026
67. |[IpaBuna HaxOXJIEHUS MTEPBOOOPA3HBIX. 1 15.01.2026
68. |IIpaBuna HAXO0XKIEHHS IEPBOOOPA3HBIX. 1 15.01.2026
69. |Ilnomanb KpUBOJUHEWNHON TpAleH U UHTETPAIL. 1 19.01.2026
70. |ILnomanb KpMBOJMHEHMHOM Tpaneluy U HHTerpal. 1 19.01.2026
71. |Ilmomank KpUBOJUHEHHOM Tpanely U HHTErpal. 1 22.01.2026
72. |BbruncieHUs] MHTETPaJIoOB. 1 22.01.2026
73. |BbpluncieHnsI HHTETPAJIOB. 1 26.01.2026
74. |BpruncieHue mioaaei ¢ TOMOIIbI0 HHTETPAJIOB. 1 26.01.2026
75. |Bpruncienue mionaaei ¢ TIOMOIIbI0 HHTETPAJIOB. 1 29.01.2026
76. |Bpruncienue miomaaei ¢ NoMoIbl0 HHTETPaloB. 1 129.01.2026
77. |IlpumeHeHne NPOU3BOIHON U UHTETPAjia K PEIICHHUIO 1 02.02.2026
MPAKTHYCCKUX 3a4a4.
78. |IIlpumeHeHue NPOU3BOIHON U UHTETpajia K PEIICHHUIO 1 02.02.2026
MPAKTUYECKUX 3a/1a4.
79. |Ypok 00001IeHNs U CUCTEMATU3aIMK 3HaHUH 110 Teme «MHTerpamy 1 05.02.2026
80. |Ypok 00001IeHNS M cHUCTeMaTU3aIMy 3HaHuK 1o Teme «MuTerpam» | 1 05.02.2026
81. [KonTpoabHasi padora Ne 4 mo teme « MHTErpa» 1 09.02.2026
I'naBa 11. Kom0OnMHATOpHKA 13
82. |IIpaBuiio IpOU3BEACHHUS. 1 09.02.2026
83. |[IIpaBmio npousBeacHHUS. 1 12.02.2026
84. [[IepecTaHOBKH. 1 12.02.2026
85. |ITepecTaHOBKH. 1 16.02.2026
86. |Pasmeruenus 1 16.02.2026
87. |Pa3smemieHus 1 19.02.2026
88. |CoueTaHns U UX CBOMCTBA 1 19.02.2026
89. |CoueTaHus U UX CBOMCTBA 1 26.02.2026
90. |bunom HeroTona. 1 26.02.2026
91. |bunom HeioToHa. 1 02.03.2026
92. |Ypok 000011IeHUS U CUCTEMATH3aIlMd 3HAHUM 110 TeMe 1 02.03.2026
«KomMOMHATOpHKAY.
93. |Ypok 00001IeHNS U CUCTEMATU3AIMKN 3HAHUH 10 TeME 1 05.03.2026
«KoMOMHATOPHKAY.
94. |KontpoabHas padota Ne S no teme «KomOuHaTopuka». I ]05.03.2026
I'1aBa 12. J1eMeHTHI TEOPUU BEPOSITHOCTEH. 13
95. [CoObITHSL. 1 12.03.2026
96. |KombOunamun coosrtrii. [IpOTHBOMOIOKHOE COOBLITHE. 1 12.03.2026
97. |KomOuHanmu coObitrid. ITpoTHBOMOI05KHOE COOBITHE. 1 16.03.2026
98. |BeposTHOCTH COOBITHSI. 1 16.03.2026
99. |BeposATHOCTH COOBITHS. 1 19.03.2026
100. |CnoxeHue BEpOSTHOCTEH. 1 19.03.2026
101. |Ciioxenune BEpOSITHOCTEN. 1 ]23.03.2026
102. |He3aBucuMble COOBITHS. Y MHOKEHHE BEPOSTHOCTEH. 1 23.03.2026
103. |He3aBrucuMble COOBITHS. Y MHOKEHHE BEPOSTHOCTEH. 1 26.03.2026
104. |Cratuctuyeckasi BEpOSITHOCTb. 1 ]26.03.2026
105. [CraTucTrYECKast BEPOSITHOCTE. 1 06.04.2026




106. | Ypok 00001eH:s ¥ CUCTEMATU3AIMU 3HAHUH 110 TeMe « DJIEMEHTBI 1 06.04.2026
TECOPUU BEPOSITHOCTEH.
107.|KontpoJbHast padora Ne 6 o TeMe «J1eMeHThI TeOPHH 1 09.04.2026
BEPOSATHOCTEH.
I'naBa 13. CraTucruka. 9
108. |Cny4alinble BETUYHHBI. 1 09.04.2026
109. |CnyyaliHble BETUYHHBI. 1 13.04.2026
110. [LlenTpanbHble TEHACHIUN. 1 13.04.2026
111. [[leHTpanbHbIE TEHACHIUN. 1 16.04.2026
112. [Mepsl pazbpoca. 1 16.04.2026
113.|Mepsi pa3dpoca. 1 120.04.2026
114.|Mepsl pazbpoca. 1 20.04.2026
115.|Ypok 00001meHus U cucTeMaTru3aliy 3HaHUN 110 TeMe 1 23.04.2026
«CTatucTtukay
116.|KontpoabHasi padora Ne 7 no teme «CTaTUCTHKA» 1 23.04.2026
HNTOroBoe noBTopeHue 16
117.|IloBTopenue. Pemenue TpuroHOMETpUIECKUX YPAaBHEHUH. 1 27.04.2026
118. |IIoBTOpeHue. Pemenrie TpUroHOMETPUIECKUX HEPABEHCTB. 1 ]27.04.2026
119. (IloBropenue. CpoiicTBa QyHKIUU y = cosx U €€ rpaduxk. 1 ]30.04.2026
120. {TToBTOpenue. CoiicTBa QyHKIUH Y = SIn X 1 e€ rpaduK. 1 130.04.2026
121.|IToBTOpenue. CpoiicTBa GpyHKIMHN ) =12 X U €€ rpaduxk. 1 |04.05.2026
122. (TloBropenue. [Ipon3BogHBIE HEKOTOPBIX AITEMEHTAPHBIX (DYHKIINH. 1 04.05.2026
123. (TloBropenue. IlpaBuna nuddepenupoBanusi. 1 ]07.05.2026
124. |IToBTopenue. ['eomeTpuueckuii CMbICI MPOU3BOIHOM. 1 07.05.2026
125. (IloBTopenue. Bo3pacranue u yObIBaHuE QYHKIIMH. 1 14.05.2026
126. (IloBTOpenue. DKCTpeMyMbl (PyHKIHU. 1 14.05.2026
127. (IloBropenue. IlpuMeHnenue npou3BOAHON K MOCTpoeHuto rpa¢pukoB| 1 18.05.2026
GyHKIHA.
128. |[ToBTopenue. HaubomnbIee u HauMeHbIIIee 3HAYCHUE (PYHKIUH. 1 18.05.2026
129. |IToBTOpeHue. Beimykinocts rpaduka GyHKIMHI, TOYKU TIEpernoa. 1 21.05.2026
130. (IIoBropenue. IlepBoobpazHasi. 1 ]21.05.2026
131. |I[ToBTopenue. [IpaBuiia HaxokICHUsI TIEPBOOOPA3HBIX. 1 25.05.2026
132. |ITloBrOopenue. Ilnomans KpUBOJIMHENHON Tpaneuu U UHTETpal. I ]25.05.2026
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ITPOBEPAEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KVIACC
Kon .
IIpoBepsieMble IpeIMeTHBIC Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI
NpoBePsAEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHEro o01ero 06pa3oBaHus
pe3yJbTaTa
1 Yucra v BBIYMCICHUS
11 OnepupoBaTh NOHSTUSAMHU: pALUOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JECATUYHAs APOOb, IPOLEHTHI
12 Bbimonuate  apudmeTHyeckHMe ~— OomepalMd € PAUUOHAIBHBIMH U
' JNEHUCTBUTEIbHBIMU YU CIIAMU
13 BoinonHATe NpuOINKEHHBIE BBIYUCIECHUS, UCIIONb3YsI IPABUIIA OKPYTJICHUS,
' JIeNaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BbIUUCICHUN
OnepupoBaTh NMOHATUSAMH: CTEIEHb C ILEJIBIM IOKAa3aTelIeM, CTaHAApTHAas
L4 ¢dopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOM CTeleHw;
' UCIOJIb30BaTh MOAXOAALIYI0 (OpMY 3alUCU JACUCTBUTEIBHBIX YHCEN IS
pelIeHNs IPaKTUUECKUX 3aJa4 U IPECTaBICHUs JaHHbIX
OnepupoBaTh NOHITUSMU: CUHYC, KOCUHYC U TAaHI'€HC IIPOU3BOJILHOIO YIJIA;
1.5 UCTOJb30BaTh  3allUCh  IPOM3BOJIBHOTO  yIiia  uyepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYyHKIIUU
2 YpaBHEHMS U HEpABEHCTBA
OnepupoBaTh MOHATHSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, UppaLOHAIbHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
29 BeimonusaTe nmpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M peIlaTh
' TPUTOHOMETPUYECKHUE YPABHEHHUS
BoinonHATe npeoOpa3oBaHUs LETBIX, PAalMOHAJIBHBIX U HPPALMOHAIBHBIX
23 BBIDA)KCHUN M pelaTb OCHOBHBIE THUIIBI LEJBIX, PAalHOHAIBHBIX U
UPPaLMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
)4 IIpumeHATh ypaBHEHMS U HEPABEHCTBA ISl PELICHHUs] MATEMaTUYECKUX 3a1a4
' ¥ 3a/1a4 U3 Pa3JINYHbIX 001acTel HAyKH U pealbHOM KU3HU
MopenupoBath peaqbHbIE CHUTyallUM Ha S3bIKe anreOpbl, COCTaBIIATH
2.5 BBIPA)KCHUS, YPAaBHEHHUs, HEPABEHCTBA II0 YCIOBHUIO 3a1a4M, UCCIENOBATh
IOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAHUEM almapara ajreopsl
3 OYHKINU U TpaQUKH
OnepupoBaTh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHus (YHKIHMH, 00JIacTh
3.1 OTIpeIeNIeHNs] 1 MHOYKECTBO 3Ha4eHUN PpyHKINU, Tpaduk QyHKIIHH, B3aUMHO
oOpaTHbIE PYHKIINH
3.2 OnepupoBaTh MOHATUSAMH: UYETHOCTb W HEUYETHOCTh (YHKUUHU, HYJIU




(GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Wcnonb3oBaTh rpaduky GyHKUNN 1)1 pelIeHUs] ypaBHEHUI
3.4 CtpouTh ¥ 4uTaTh rpaduKu JTUHEHHON (DYHKIIMH, KBaJApaTHYHOW (PYHKITUH,
' CTENEeHHON (YHKIMH C LEJIbIM II0Ka3aTesIeM
Hcnonw3oBate rpadukn (QyHKOMA I8 HCCIeIOBaHMUSA IPOLECCOB U
3.5 3aBHCHMOCTEH TpH pelIeHHM 3aJady U3 JAPYruX Yy4eOHBIX NPEAMETOB U
peanbHOM JKU3HU, BEIPAXaTh (POPMYJIaMU 3aBUCUMOCTH MEX/y BETUUYNHAMU
4 Hauana maTemaTn4eckoro aHaamsa
41 OnepupoBaTb MOHATUSMM: [OCJIEOBATENIBHOCTh, apu(MeTHyecKas u
' reoMeTpuyuecKas Iporpeccun
47 OnepupoBaTh MOHATHSAMH: OECKOHEYHO YyObIBarollasi TeoMeTpuyecKas
' nporpeccus, cyMMa 0ecKOHEYHO yObIBaIoIIe reOMeTpUuecKoil mporpeccuu
43 3azaBaTh NOCIEIOBATEIBHOCTH PA3INYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U IPOrPECCUI VISl PEILIECHUS
' peabHbIX 3a/1a4 MPUKJIAJHOrO Xapakrepa
5 MHoOk€eCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMH HAJlI MHOXKECTBAMHU
Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapar Uil ONHCaHUA
5.2 peanbHbIX MPOLECCOB U ABJICHUMN, IPU PELICHUH 3a/1a4 U3 JAPYTUX YUeOHbIX
IpeIMETOB
53 OnepupoBaTh  NOHATHSAMHU:  OINpeEJeleHHe,  Teopema,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KUIACC
Kon .
IIpoBepsieMble peAMeTHbIE Pe3ybTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero od0pazoBaHus
pe3yJbTaTa
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh NOHATHSAMHU: HaTypajbHOE, IL€J0€ YMCIIO; HCIOJIb30BaTh
1.1 NPU3HAKK JIETUMOCTH LEJbIX YHCEJN, pa3JIoKEHUE 4YHuciaa Ha MpPOCThbIe
MHOXHUTEIH JJIsl peleHus 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [10Ka3aTeaeM
13 OnepupoBaTh MOHATHAME: JIoTapu(M YuCIa, NECATHUYHBIE U HATypaTbHBIC
' JorapuQpMsI
2 YpaBHEHMS U HEPABEHCTBA
[IpumensaTh cBoiicTBa CTENMEHW JIsi  TpeoOpa3oBaHUsl  BBIPAKEHHM,
2.1 ONEpUPOBATh MOHATUSAMH: II0KA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB




2.2

BeimonuaTe npeoOpa3oBaHUS BBIPAKEHHUH, COAEpXKALIUX JorapuMmsl;
ONEepUPOBATh MOHATUSIMU: JIOTApU(PMUUYECKOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPaBHEHUH U HEPABEHCTB

23

Haxonuts pemeHus npocTeHmx TPUTrOHOMETPUUECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATHSAMM: CHUCTEMa JIMHEHHBIX YPaBHEHUN U €€ PEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUU IS PEIICHUS MPAKTUYECKUX
3a1a4

2.5

Haxonuth pemeHnss npoCTERIIMX CUCTEM U COBOKYITHOCTEN palMOHAIbHBIX
YPaBHEHUN U HEPABEHCTB

2.6

MO)ICJ'II/IpOBaTB pC€aJIbHbIC CHTyallUd Ha A3bIKC aﬂre6pbl, COCTaBJIsATh
BbBIPpAXCHUA, YPABHCHHUS, HCPABCHCTBA U CUCTCMbI 110 YCJIOBHIO 3aaadvu,
HCCJICAOBATDL ITIOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM allllapara anre6pbl

OYHKIUU U TpaPUKU

3.1

OnepupoBaTh MOHATUSIMU: Iepuoandeckas (QYHKIUSA, MOPOMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH 3KCTpeMyMma (YHKIHMH, HAuUOONbIIee U
HauMeEHbIlee 3Ha4eHUs (QYHKIHMM Ha MPOMEXKYTKE;, HCIOIb30BAaTh MX IS
uccienoBaHus QyHKIMH, 3aJaHHON TpaduKoM

3.2

OnepupoBaTh HNOHATUSAMU: IpapUKU I10Ka3aTEIbHOM, JorapupMUuecKol u
TPUTOHOMETPUYECKUX (PyHKUMH; wu300pakaTh HUX Ha KOOPAMHATHOU
IUIOCKOCTH U UCIIOJIb30BATh AJIsl PELLEHUS YPaBHEHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOMN IUIOCKOCTH IpaUKH JIMHEWHBIX ypaBHEHUN
Y MCIIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBbI JINHEMHBIX YPaBHEHUI

34

Hcnonp3oBath Tpaduku QYHKOHA A7 HCCIEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YICOHBIX TUCIUTUIHH

Hauvanma MaTeMaTH4eCKOTro aHalIM3a

4.1

OmnepupoBaTh NOHATHAMHU: HETpEPhIBHAS (YHKIHUS, TPOU3BOHAS (PYHKIIUH;
UCTIOJIB30BaTh TEOMETPHUUECKHH M (DU3NUYECKHN CMBICI TMPOU3BOIHON IS
peuieHus 3a1ad

4.2

HaxomuTe  mpouW3BOAHBIE  BSJIEMEHTAPHBIX  (YHKIHHA,  BBIUUCISITH
MPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO (DYHKIIHA

43

HUcnonn3oBarh IMPOU3BOAHYIO JIIsL HUCCICOOBaHUA q)YHKLII/II/I Ha
MOHOTOHHOCTb M B3KCTPECMYMBbI, MPUMCHATH PE3YyJIbTaTbhl HCCICAOBAHUA K
HOCTPOEHHUIO IPpaUKOB

44

Hcnonn3oBarh IMPOU3BOJHYIO I HAXOXKIACHHUA HAWIYy4dIICro pCHICHHA B
IIPUKIAAHBIX, B TOM YHUCJIC COUAIIbHO-O3KOHOMHUYCCKUX, 3aadax

4.5

OnepupoBaTh NOHATUAMU: [E€pBOOOpa3Hass M HUHTErpan; IOHUMATh
reOMETPUYECKUN U PU3NUECKUI CMBICI HHTETpaa

4.6

Haxonuth nepBooOpa3Hble 37€MEHTAPHBIX (YHKIMHA, BBIYUCIATh MHTETpall
no opmyrne Horotona — JleitOuuna

4.7

Pematsn NPUKIAJAHBIC 3aJladud, B TOM YHCJIC COLMAJIbHO-3KOHOMHYCCKOIO0 H
(I)I/IBI/I‘IGCKOFO XapakTepa, CpCaACTBaAaMHU MAaTEMATHICCKOI'O aHaJIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA
10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

Koxn
1 Uucna 1 BBIYUCICHUS
Panmonanbupie  uncina. OOBIKHOBEHHBIE M JECATHYHBIE JApOOH, MPOLEHTHI,
11 OecKOHEUHbIe TIepuoInYeckue Apodu. ApupmMeTHUecKre onepaliy ¢ paluoHalIbHBIMU
’ qrcliaMH, IpeoOpa30oBaHus YUCIOBIX BblpaxkeHuil. [Ipumenenue npobeii n mpoueHToB
JUIsl pEIIEHUs IIPUKIIAIHBIX 3a1a4 U3 PA3JIMUHBIX OTpAciedl 3HaHUI U PEAIbHOM KU3HU
JleiicTBuTenbHble yncia. PanmoHanpHble U HppallMOHANIBHBIE Yyicia. ApudmMeTndyeckue
1.2 omepanyu C JACHCTBUTEIBHBIMH 4YHCIaMH. [IpuOmmkEéHHbIC BBIYHCICHHSA, IPaBHIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BIYMCICHUN
Crenens ¢ nenbM nokasateneM. CtanaapTHas ¢popma 3arucy 1eHCTBUTEIBHOTO YUCHA.
1.3 Hcnonp3oBanue noaxonsieil GopMel 3amucH JeHCTBUTENBHBIX YHCEN JUIS PELICHUS
IIPaKTUYECKHUX 3a]1a4 U IPEICTaBICHUS JaHHbBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHON creneHu. JlefcTBUsS ¢ apudmMeTndecKumMu
' KOPHSIMHU HaTypaJIbHOW CTEIEHH
L5 CuHyc, KOCHMHYC U TaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTE€HC YHMCIOBOIO apryMeHTa
2 YpaBHEHMS U HEpABEHCTBA
2.1 ToxecTBa U TOXXECTBEHHBIE IPE0Opa30BaHUs
27 [IpeoOpa3oBaHe TPUTOHOMETPUUECKHX BbIpakeHH. OCHOBHBIE TPUTOHOMETPUUECKUE
’ (bopmysI
)3 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
’ UHTEPBAJIOB
24 Pemenue nensix 1 ApoOHO-palMOHAIbHBIX YPABHEHUH U HEPABEHCTB
2.5 Penienue nppalloHalbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMETpUYECKUX YPaBHEHHUU
27 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aa4 U 3a1a4 U3
) pa3IMyHBIX 001acTel HAyKU U PealbHOM KU3HU
3 OyHKIMH U Tpaduku
31 Oynkus, crnocoobl 3agaHus (ynknuu. I'paduk (yHkmuu. B3aummHO oOpaTHBIC
' bysKIMH
39 Ob6nacte ompeaeneHUss M MHOXECTBO 3HaueHUH ¢yHkuuu. Hymu ¢yHkum.
' [TpomexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH
33 CrenenHasi QyHKIHS ¢ HATYpaJIbHBIM U IENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa 1 rpauK KOpHsI 71-0¥ CTETICHU

34

Tpuronomerpudeckass OKpYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PyHKUINN
YHUCJIOBOI'O apryMeHTa

Hagana maTemMaTnueckoro aHaim3a

4.1

IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMsA IIOCJIEIOBaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEeI0BATEIbHOCTH

4.2

Apudmernueckass W TeOMETpHUECKas TMporpeccu. beckoHeuHO yOwIBaromas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOMICH TI'€OMETPUYECKON
nporpeccun. dopmyna CIOXKHBIX NpOLEHTOB. lcmonp3oBaHue mMporpeccuu JUist
PCHICHUA PCAJIbHBIX 3aJlaY IIPUKIIATHOI'O XapaKTCpa

MHoecTBa U JIoruKa

5.1

MHokecTBO, omnepalnuud HajJ MHoXecTBaMu. Jluarpammel Oitnepa — Benna.
[IpuMeHeHHEe TEOPETHUKO-MHOKECTBEHHOTO amnmapara Uil OINMCAHUS peajbHbIX
IPOLIECCOB U SBJICHUI, IPH PEIICHUH 3a]a4 U3 JPYTUX YU4eOHBIX IPEIMETOB

5.2

Onpez[eneHHe, TCOpCMa, CICACTBUC, TOKA3aTCIbCTBO

11 KVIACC

Kon
1

IIpoBepsieMblii 2J1eMeHT Coep:KaAHUs

Yucia U BEIYUCIEHNUA

1.1

HaTypaanLIe K OCIbIC YHCJIa. HpI/ISHaKI/I JACIUMOCTH LEIBIX YHUCEI

1.2

Crenensb ¢ palMOHAIBHBIM NTOKa3aTenaeM. CBONCTBA CTEIIEHU

1.3

Jlorapudm yucna. JlecssThaHbIe M HATYypaIbHbIE JTOTapU(PMBI

2

ypaBHeHI/ISI 1 HCPpAaBCHCTBA

2.1

[TpeoOpazoBaHue BRIPAKECHHIA, COAECPIKAINX JIOTapU (MBI

2.2

[TpeoGpa3oBaHue BbIpaKE€HUH, COAECPHKAIINX CTETICHH C PAIllHOHAIBHBIM [TOKa3aTeaeM

23

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3zaTennHbIC YPaBHCHUA U HCPABCHCTBA

2.5

Jlorapugmuueckue ypaBHEHUs: 1 HEPABEHCTBA

2.6

CucreMbl IMHEHHBIX ypaBHEHUN. Perienre npukinaaHbix 3aa4 ¢ IOMOIIbIO CUCTEMBbI
JINHEWHBIX YPaBHEHUN

2.7

CucreMsl u COBOKYIMHOCTHU pallMOHAJIIBHBIX ypaBHeHHfI " HCPABCHCTB

2.8

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aad
W 3aJ1a4 U3 Pa3IudHbIX 00J1aCTe HAYKW U pEeaIbHOM KH3HU

@yHKuMU U TpaduKu

3.1

@Oynkus. Ilepuoanyeckue ¢yHkuuu. IIpomMeXyTKH MOHOTOHHOCTH —(DYHKIIHH.
MakcuMymMbl U MUHHUMYMBl (QyHKIMH. HaumOonbliee ¥ HauMeHbllee 3Ha4YCHHE
(GYHKIINHY Ha TPOMEKYTKE

3.2

Tpuronomerpuyeckre GyHKIUN, UX CBONCTBA U IpapUKU




33 [TokazarenbHas u norapudmuueckas GyHKINH, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpa¢ukoB GyHKIUI 715 peLIeHUs ypaBHEHUN U JINHEWHBIX CUCTEM
Hcnonp3oBanue rpadukoB QYHKIUN 1JIsI HCCIICIOBAHMS IMPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT IMpPU PEUIEHUM 3aJa4 M3 JPYrux ydeOHBIX MpEeAMETOB U
peabHOM KU3HU
4 Hayaya MmaTeMaTn4eckoro aHaiamsa
4.1 HemnpepwiBubie GyHKIIMN. MeTO MHTEPBAJIOB 7151 PEIICHUSI HEPABEHCTB
4.2 [TpousBonHas pyHkuuu. ['eomeTpudeckuit 1 pU3HUecKuii CMBICT TIPOU3BOIHOMN
43 [TpousBonaHble 31eMeHTapHBIX (yHKIUNA. DOpMynasl HaXOXICHHUS MPOU3BOIHOU
' CYMMBI, IPOU3BEJICHUS U YACTHOTO (DYHKIIHI
[IpumeHeHre NTPOM3BOMHOW K HCCIENOBaHWIO (QYHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokneHne HauOoJIbIIET0 M HAaMMEHbBIIEro 3HAYeHUs (QYHKIUH Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOJHON Il HAXOXKIEHUSI HAWIYUYLIETO PELIeHUs B MPUKIATHBIX
4.5 3aJavyax, JUIsl OMpeAeNieHUs CKOPOCTH Tpoliecca, 3aJaHHOro GopMysnol HiIu
rpaduKoM
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WHTerpai, ero reoMeTpuuecKiii ¥ pU3nYecKuii cMbICI. BhIunciieHre HHTerpaia mo

¢dopmyne Hetotona — JleliOHuIa




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3BOBAHUSA

Kon IIpoBepsieMble TpeGOBaHUs K NPEeIMETHBIM Pe3y/1bTaTaM 0CBOCHUS
NpoBepPseMOro | OCHOBHON 00pa3oBaTe/IbHOM MPOrpaMMBbl CPeAHEro 001ero
TpedoBaHus o0pa3zoBaHusi

Bnanenne MeromamMu J0Ka3aTeNbCTB, alrOPUTMAaMH peElICHUs 3aj]ady;
yMeHue (GOpMyJIMpPOBaTh U ONEPUPOBATh IOHATUSAMHU: OIPEICICHUE,
akcuoma, TeopeMa, CIIEJCTBHE, CBOMCTBO, IpHU3HAK, J0Ka3aTEJIbCTBO,
paBHOCWIIbHBIE (OPMYIMPOBKH; MPUMEHSATh UX; YMEHUE (OpPMYyIHPOBATH
o0paTHOEe M NPOTUBOIOIOKHOE YTBEP)KIECHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIHOJB30BaTh METOJ MaTeMaTHMYeCKOM WHIYKIHH;
IPOBOJUTH J10Ka3aTEIbHbIE PACCYKICHUS P PELICHUH 3aJ]1a4, OLICHUBATh
1 JOTUYECKYI0 IPAaBUIBHOCTb  PACCYXKIACHHH; yMEHHE  OIEpUpPOBATh
HOHSTUSMU: MHOXECTBO, IOJMHOKECTBO, OIEpAlMU HaJ MHOKECTBAMU;
YMEHHE HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONUCAHUS PEATbHBIX MPOLIECCOB U SIBJICHUI U MPU PEeIICHUH 3a]a4, B TOM
qHClie U3 IPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepPUPOBATH MOHATHIMU:
rpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a71aBaTh
U ONMCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHU; HCIONb30BATh Ipadbl IpH

PCHICHUH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpaJIbHOE YHCIO, IEN0E YHUCIIO,
CTETEHb C IEJIBIM MMOKa3aTelieM, KOPEHb HATYypaabHOW CTEIICHH, CTEIICHD C
palOHAILHBIM TTOKa3aTelIeM, CTEIeHb C JCHCTBUTEILHBIM ITOKa3aTelieM,
JIOFapI/I(I)M qucjia, CHMHYC, KOCHMHYC W TaHI'CHC MNPOU3BOJILHOIO 4YHCJIA,
OCTaTOK IO MOAYJIIO, pallMOHAJIBHOC YHUCIIO0, HUPppalUMOHAJIBHOC 4YHUCIIO,
MHOXECTBA HATYPaJbHBIX, IIEJIbIX, pAI[MOHAIBHBIX, JCHCTBUTEIbHBIX
2 YKCes; YMEHHE HCIIOIb30BaTh MPU3HAKH JIEITMMOCTH, HAMMEHBIINN 00N
JIeIUTEeNIb W HauMEHbIee o0Ilee KpaTHOe, alroput™ EBkiauaa mnpu
PCIICHNH 3aaa4; 3HAKOMCTBO C PA3JIMYHBIMU IMOSUIUMOHHBIMH CUCTEMaMU
CUUCIICHUSA; YMCHUC BBIIIOJIHATH BEIYUCIICHUC 3HAYEHUHN U Hp€06pa3OBaHI/15[
BBIPDOKECHUN CO CTemeHsMU U Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
PAaLlMOHAIBHBIX  BBIPAXEHUW; YMEHHE  ONEPUPOBATH  IOHATHAMU:

MOCIIEIOBATEILHOCTh, apu(MeTHdYecKass TMPOTPEecCHsi, TeoMeTphUYecKas




nporpeccus, OECKOHEYHO YyObIBalollas TIeOMETpPUYECKass IpPOrpeccHs;
YMEHHE 3aJaBaTh IOCIEJOBATEIBHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKyppEeHTHBIX (OpPMYJI; YMEHUE ONEpPUPOBATh MOHATHAMH: KOMILIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amucud  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpHYECKass W anredpamyeckas); yMeThb
IPOU3BOJUTh apupMeTHdecKue JeHCTBUS C KOMIUIEKCHBIMHM YHCIaMU;
IPUBOJUTH IPUMEPHI UCIOIB30BAHUS KOMILJIEKCHBIX YMCEJN; OIIEpUPOBATh
HNOHATUAMU:  MaTpuma 2xX2  w  3%3, omnpemenuTenab  MaTpulbl,

FCOMCTpI/I‘-IeCKI/If/'I CMBICJI OTIPCACIIUTEIIA

VYMeHue onepupoBaTh MOHATUSMHU: palMOHAIbHBIE, HWpPPALUOHAIbHbBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JOoTapupMHUUECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHHUS ¥ HEPAaBEHCTBA, HX CHUCTEMBI, YMEHHE OIEPHUPOBATH
HOHATUAMHU: TOXJECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHuE, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTh
ypaBHEHUW, HEPABEHCTB M CHCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOUIbIO pPa3IWYHBIX NPUEMOB; pelIaTh
ypaBHEHHUs, HEpPaBEHCTBA U CHUCTEMbl C [AapaMeTpoOM; HPUMEHATh
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMbl ISl PEIICHUS MATEMAaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pazIu4yHbIX 00JacTeil HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh HOHATHSAMHU: (QYHKUIMSA, UYETHOCTh (DYyHKIUH,
HNEPUOJUYHOCTh (PYHKIIMHU, OTPAHUYEHHOCTb (PYHKIHMH, MOHOTOHHOCTH
byHKIMH, 3KcTpeMyM (GYHKIUHM, HauOojblllee U HaMMEHbIIEe 3HAYCHUs
GYHKIIMM Ha MPOMEKYTKE, HenmpepbiBHAs (QyHKIUS, aCUMITOTHI rpaduka
(GyHKIMM, 11epBasg U BTOpasl MPOU3BOJHASI (PYHKLMH, T€OMETPUUECKUH U
¢u3nyeckuil CMbICI NPOM3BOAHON, mepBooOpa3Has, ONPEAeIEHHBIN
MHTErpaj; YMEHUE HaxXOIUTh aCUMITOThl Ipaduka QYHKIUH; YMEHHE
BBIUUCIIATH  HPOU3BOAHBIE  CyMMBI, IIPOM3BEICHHUS, YaCTHOIO MU
KOMIO3ULMU (YHKIMHA, HAXOAUTh YpPaBHEHHE KacaTeIbHOH K Trpaduky
(GyHKLIMH; yMEHHME HaXOIUTh IPOU3BOJHBIC 3JIEMEHTApHBIX (QyHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO IS HCCIEJOBaHUS (yHKIUH,
HaxXOJUTb HaAuOOJbIIME UM HAUMEHbIIME 3HAuY€HUS (QYHKLIHH; CTPOUTH
rpaguKyd MHOTOYJIEHOB C HCIOJIb30BAaHHMEM ammnapata MaTeMaTH4ecKOTo
aHalM3a; MPUMEHSATh [POU3BOIAHYIO i HaXOXACHUS HAWIY4lIEero
pelleHnss B NPUKIATHBIX, B TOM YHUCIIE COLHUAIbHO-DKOHOMHUYECKUX MU

bus3nuecKux 3aavyax; HaXOJUTh IUIOIMATU U 00BEMBI (PUTYP C ITOMOIIBIO




HUHTCrpajia, ONpUBOAWUTL MPUMEPBI MATECMATUYCCKOTO MOACIHUPOBAHHUA C

nomouibio 1uddepeHInalbHbIX ypaBHEHUN

YMeHue onepupoBath NOHATHAMU: rpaduk QyHKIMU, oOpaTHast QyHKIHS,
KOMIO3UIMS (QYHKUMH, JIMHEHHas QYHKUMs, KBajapaTUyHas (QYHKIIHS,
panuoHanbHas (QYHKIOHSA, CTeNeHHas (QYHKIWs, TPUTOHOMETPUYECKHE
byHKIMKM, OOpaTHBIE TPUTOHOMETpHYECKHE (PYHKIMU, MOKa3zaTeslbHAs U
norapudmuueckass (QyHKIHH, YMEHUE CTPOUTh TrpadUKd H3YUECHHBIX
(GyHKUIMH,  BBIIONHATH  mpeoOpa3oBaHus  rpadukoB  (QYHKUIHH,
UCTIOJIb30BaTh IpaduKy AT M3YUYSHHs] MPOIECCOB M 3aBUCUMOCTEH, IpH
pelIleHUH 3a7ad W3 JIPYruX y4eOHBIX NPEIMETOB W 3a1ad M3 PeajbHOU
KHU3HHM; BBIpaKaTb (OPMYyJIaMU 3aBUCUMOCTH MEXAYy BeIMYUMHAMU;
UCIOJIb30BaTh CBOMCTBA M rpauku (QYHKUMH AT pelleHUs] ypaBHEHHUH,
HEpaBEHCTB M 3aJad C HapaMeTpamMH; H300paxarh Ha KOOPIUHATHOM

IJIOCKOCTH MHO’KECTBA PELICHUI YPAaBHEHM, HEPAaBEHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3aJauyd DPAa3HBIX TUIOB (B TOM YHUCIE Ha
IOPOLIEHTHI, IOJIM U 4YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4i U3 00JIaCTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCaAMM); COCTABJISTH BBIPAKEHUS, YPABHEHMs, HEpPaBEHCTBA U HX
CHUCTEMBI IO YCIIOBHUIO 3aJlayd, HCCIEAOBATH IIOJYy4YEHHOE pEUICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJbTATOB, YMEHHE MOJICIUPOBATH
peajpHble CHUTyallMd Ha $3bIKE MAaTEMAaTUKH; COCTaBIATb BBIPAYKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEIM C  HCIOJB30BAaHUEM  ammapata  anreopsl,

HHTCPIIPCTUPOBATDH HOHy‘IGHHBIﬁ pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMM: CpeAHee apu]MeTHuecKoe, MeaHaHa,
HauOoJiblllee U HaMMEHbILee 3HAUEHUs, pa3Max, AUCIEpCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO HalOpa; yMEHHUE W3BJIEKaTb, MHTEPIPETUPOBATDH
uH(poOpMallnIo, MIPEACTABICHHYIO B Ta0lMIaX, Ha AMAarpaMMax, rpapukax,
OTpakarollyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBJICHUH; MPEICTaBIATH
UHPOPMALMIO C MOMOIIBIO TaOiIMLI M JuarpaMM; HcCiIel10BaTh
CTaTUCTUYECKHE JaHHbIe, B TOM 4YHCIE C MPUMEHEHHEM TpapHuuecKux
METO/IOB M JIEKTPOHHBIX CPEJCTB; Ipa)uuecKu HCCIeI0BaTh COBMECTHBIE

HaOJII0/IEHNUS C IOMOIIIBIO JUarpaMM pacCceuBaHus U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATHUSMH: CIIYYalHBIM ONBIT M CIIydyallHOE

COOBITHE, BEPOATHOCTh CIY4YailHOrO COOBITHSA; YMEHHE BBIYUCIATDH




BEPOSITHOCTb C MCIOJb30BaHUEM TIpapUUeCKHUX METOJO0B; IMPUMEHSThH
(GOopMyJIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSTHOCTEH, (opMyily MOJHOM
BEpOSITHOCTH, popmyny bepHyniu, komOuHaTopHble (akThl U (OPMYJIbI;
OLICHUBaTh BEPOSITHOCTU pEalbHBIX COOBITHI; YyMEHHE OIEepUpOBaThH
HNOHATUAMHU: CllydaiiHas BEJIMYMHA, pacCHpE]elIeHue BEPOSTHOCTEM,
MaTEMAaTUYECKOE OXHUAAHUE, IUCIEPCHs W CTaHJAPTHOE OTKJIOHEHUE
CIyyailHOH  BeJIWYWHBL, (QYHKIUU  paclpeiereHUuss U  IUIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTeIbHOTO U HOPMAIBHOTO paclpe/ielieHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeieseHUI Uil pelieHus 3a1ay;
3HAKOMCTBO C MOHSTHUSMHU: 3aKOH OOJIBIIMX YHUCEN, METOJbI BEIOOPOUHBIX
UCCIIEIOBAaHUI; YyMEHHE TNPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX 4YHUCEN B MPUPOJHBIX U OOILNECTBEHHBIX SBJICHUAX; YMEHHUE
OllepUpOoBaTh MOHATUSAMH: COUYETaHUE, MEPEeCTAHOBKA, YUCIO COUYETAHMH,
YUCIO  MNEPecTaHoBOK, OuHOM  HplOTOHA; yMeHHe  NPUMEHSTh
KOMOUHATOPHbIE (aKThl U PACCYKICHUS Ul PEIIeHUs 3ajay; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH NIOJIYYEHHBIA PE3yIbTaT

YMeHue OIICPpHUPOBATH IIOHATHUAMM: TOYKa, npsmasd, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYHMHA yTIia, IIIOCKUN yroj, JBYIpPaHHbIN
yroJi, TpEXTpaHHbIA YroJl, CKpEIIUBAIOIINECS MPAMbIC, MapaIeIbHOCTh U
NEPHNCHAUKYIISIPHOCTE NPAMBIX U HJIOCKOCTGI)'I, Yroia MeEXay IIpsAMBIMH,
YroJl MeXAy MNOpsSMOM U IUIOCKOCTBIO, YIOJ MEXIy IIJIOCKOCTAMM,
pacCTossHUEC OT TOYKH OO0 IIJIOCKOCTH, PACCTOAHUC MCXKAY IMPSAMBIMHU,
pacCTosIHUEC MCXKAY IJIOCKOCTAMHU, YMCHHUC HCIOJIB30BAaTh NpPHU PCHICHUU
3a7lady U3y4deHHblE (AKThl U TEOpEMbl IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpPYXKAIOIIEro MHUpA; CTPOUTh MaTeMaTHYECKHe
MOJIEIM C MOMOUIbI0 TE€OMETPUYECKMX IOHATUH M BEJIUYMH, peElIaTh

CBA3AaHHBIC C HUMU MIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMHU: ILIOMANb (GUTYpBI, 00BEM GUTypHI,
MHOT'OTPaHHUK, MPaBUJIbHBII MHOTOIPAaHHHK, CEYCHHWE MHOTOTPAaHHUKA,
Ky0, TapajieyienuIie]l, npu3Ma, nupamuaa, (Gurypa u IOBEPXHOCTb
BpallleHusl, NWJIUHIP, KOHyC, map, cdepa, miomanb cdepsl, MIOHAab
MOBEPXHOCTU MHUPaMHJbI, MPU3MbI, KOHycCa, LMJIUHApPA, 00BEM Kyba,
NPSIMOYTOJIBHOTO NapajuleNIeNUNena, HUPaMUIbI, IPU3MBbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHS] KOHyCa M IHMIMHApA,

napauicjibHblc OCH HJIXM OCHOBAHHUIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacaromascs c¢epbl, LWINHAPA, KOHycCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHUKa, U300pa’kaTh MHOTOIPAaHHUKH, QUIYpbl M MOBEPXHOCTU
BpAIlEHUs, UX CEYEHHUs], B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPEJACTB;
yMEHHE MPUMEHSTh CBOICTBA T'€OMETPHYECKUX (DUTYp, CaMOCTOSATEIHHO
(bopMyIHpOBaTH OMpEEICHHUS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAaX M IpH3HAKaX T'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH HWIIU
ONpoBepraTb HX; YMEHHE TNPOBOAUTH KilacCUPHUKAIUIO GUTYyp IO
pa3IUYHBIM IpPHU3HAKaM, BBIMOJIHATH HEOOXOIMMBIE JOMOJIHHUTEIbHBIC

MOCTPOEHHUS
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YMeHHe  omepupoBaTh MOHATHSIMHU: JBWKCHHE B  IPOCTPAHCTRBE,
napaulesIbHbI MEepPeHOoC, CUMMETPHsS Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00MS, TOAOOHBIE (HUTYpBI, yMEHHUE
pacmo3HaBaTh paBHbIE W TOAOOHBIE (UTYPBL, B TOM YHUCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOIH30BaTh T€OMETPHUUSCKHUE OTHOIICHUS MTPU
pelIeHNN 3aJlad; HaXOJHWTh T'C€OMETPHYECKHE BEIWUYMHBI (IUIHHA, YTOJI,
oAb, 00bEM) IPH PEIICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNnbHOW >KU3HU; yMEHHE BBIYUCIATH T€OMETPUUYECKUE BEITUUHHBI
(anmuHa, yroj, momaab, OO0OBEM, IUIOMIAAb IMOBEPXHOCTH), HCIIOJb3YS
U3YyYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCIEC: IUIOM@AJb MOBEPXHOCTH
MUPaMHJIBI, TPU3MBI, KOHyca, HWIMHIpA, iomanb cdepsl; 00béM Kyda,
IPSIMOYTOJBHOTO  MapajuleNienunea, MUPaMUIbl, TPU3MBL, I[HIHHIPA,

KOHYyca, [lIapa; YMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB TIOJJOOHBIX (UTYD
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VYMeHue onepupoBaTh MOHATUAMM: NPSIMOYTOJIbHAsi CUCTEMa KOOPJMHAT,
BEKTOp, KOOpPJMHATBI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOU3BEACHNE BEKTOpAa Ha 4YHCIO, pa3jioKeHUWe BeKTopa Io 0asucy,
CKAJIAPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YIOl MEXIy
BEKTOPAaMH; YMEHHUE MCIOJb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOL

JJIA pCHICHUA TCOMCTPHUUCCKUX 3a1a4 U 3aa4 APYTUX y‘le6HI>IX npeaMEcTOB
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YMeHue BoIOMpATh MOAXOASAIMINNA METOJT IJIsl PEIICHUS 3a]]a491; TOHUMaHUe
3HAaYUMOCTH MAaTeMAaTUKU B HU3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWI; YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPhI MATEMATUYECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTEMaTUYECKON HAyKH




HNEPEYEHDb 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbIX HA EID
HO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Yucia U BEIYUCIEHUA

1.1

HaTypaJ'ILHBIe H OCIbIC YHCJIa. HpI/IBHaKI/I JACINUMOCTH OEIBIX YHUCECIT

PaI_[I/IOHaJ'IBHI)Ie ypciaa. OOBLIKHOBEHHEBIE U JCCATUYHBIC I[pOGI/I, MMPOLCHTHI,

I OecKOHEUYHBIE MepuoANYecKre Apodu
13 ApudmeTnyeckuil KOpeHb HATypalbHOU cTemneHH. JlelicTBus ¢ apupmMeTHUECKUMU
' KOpHSIMU HaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbiM nokazatesneM. CTeneHs ¢ paliioHaIbHBIM NToKa3zareneM. CBolcTBa
. CTENEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecssTuaHbie U HATypalbHbIE JOTapU(PMbI
JelictBuTenbHple 4ucina. ApupMETHYECKHE ONepanud ¢ JeHCTBUTEIbHBIMHU
1.7 yuciaMmu. [IpubnuxEHHbIE BHIYMCICHUS, IPAaBUIa OKPYTJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BRIUYUCICHUN
1.8 [IpeoGpa3oBaHue BbIpakeHUIN
1.9 KommekcHbie uncna
2 VpaBHEHHS U HEPABEHCTBA
2.1 L{enble 1 IpOOHO-paIOHATBHBIE YPAaBHEHUS
2.2 WppannoHanbHble ypaBHEHUS
23 TpuroHoMeTpudecKkue ypaBHEHUs
2.4 [TokazarenbHbIe U JOTapuMUUIECKIE YPABHEHUS
2.5 [enble 1 1poOHO-paIIOHATBHBIE HEPABEHCTBA
2.6 HppanuoHaibHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JorapuMUUIECKIe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHHUI U HEPaBEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Martpuna cucTeMbl JTUHENHBIX YpaBHEeHUI. ONpeaenuTenb MaTpULb
3 @OyHKkuMH U TpaduKu




@ynkuus, crnocodsl 3anaHus (ynHkuuu. ['padux ¢ysxnuu. BzaumHo oOpatHble

>l ¢byskiun. YétHple u HeuétHble GyHkuuu. [lepuoanueckue Gynkunu
OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHUil QyHkuuu. Hynu ¢yHKIum.
19 [TpoMexxyTKH  3HAKOMOCTOSHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcuMyMbl U MUHUMYMBI (yHKiuu. HawmbGonbliee u HauMeHbllee 3Ha4YEHUE
(GYHKIINY HAa TPOMEKYTKE
13 CrenenHas (QyHKOMS C HATypaldbHBIM H LEJIbIM TOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 TpaduK KOPHS /-0l CTENECHH
34 Tpuronomerpuyeckue GyHKIIUN, UX CBOWCTBA U rpapUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnTotsl rpadukoB ¢yHkuuil. CpolicTBa  (QyHKIMH,
' HEIPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHUS TOCIE0BATEIbHOCTEH
3.8 ApudmeTtnueckas u reomerpuueckas nporpeccu. @opmyiia CoKHbIX MPOLEHTOB
4 Haygajia MaTeMaTH4eCKOTO aHaIM3a
4.1 [TpousBonnas pynkuuu. [IponsBoHbIe 21eMEHTapHBIX QyHKINN
[IpuMeHeHHE TPOM3BOAHOW K HCCIICAOBAHUIO (YHKIMHA Ha MOHOTOHHOCTH M
4.2 sKCTpeMyMbl. HaxoxieHue HauOoJbIIero 1 HaMMEHBIIEro 3HaYeHUs (QyHKIUH Ha
OTpe3Ke
43 [TepBooOpa3nas. MuTerpan
5 MHoecTBa 1 JIOTMKa
5.1 MHosecTBO, onepanuu HajJ MHOXecTBaMHu. JlnarpamMmmbl Diinepa — Benna
52 Jloruka
6 BeposTHOCTb 1 cTaTHUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpaIICHUS
7.5 KoopaunaTsl 1 BEKTOPHI




YYEBHO-METOJINMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremaruka. Anrebpa 1 Hayana MaremaTudeckoro ananusa: 10-11-i kiacc: 6a30BbIi
U yriyOsneHHbIN ypoBeHb: yueOHuk, 10-11 knacc L. A.Anumos, FO.M.Komsrus.,

M.B.TkaueBa. H.E.®enoposa, M.W.111abynun; «M3natensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIVIA YYUTEJIA

. https://edu.gov.ru/ — caiit Munnpocsemenus Poccun

. http://edsoo.ru — noptan EguHoro conepskanust o01iero oopa3oBaHus - Cair,
COMPOBOXKAAIOIINI BBeAeHUE U anpobaruio Pabounx mporpamm @I'OC

. https://edsoo.ru/constructor/ - KOHCTPYKTOP pabOYUX MPOTPAMM

. https://edsoo.ru/Vserossijskie prosvetitelskie meroprivativa Federalnie osnov
ni e obscheobrazovatelnie programmi i federalnie rabochie programmi u.htm -
Marepuaibl BCepoCCUUCKUX MPOCBETUTEIBCKUX MEPOIIPUATHI «DenepanbHble OCHOBHbBIE
00111e00pazoBarenbHbIe TPOrpaMMbl U (efepalibHble padoure MPorpaMMbl Y4eOHBIX
MPEAMETOB HAYaILHOTO, OCHOBHOTO U CPEIHETO 00IIero 00Opa3oBaHMs: N3MEHEHUS B
®denepanbHoM 3akoHe «O0 oOpazoBanuu B Poccuiickoit denepanmm»

. https://fgosreestr.ru/ — peectp nporpamm

. http://publication.pravo.gov.ru/Document/View/0001202212220053 -
OdurmanbHpIi HHTEPHET-TIOPTAT IPaBOBOM HH(POpMAITUH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
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