


MOACHUTEJIBHAA 3ATIMCKA

Pabouas nmporpamma yueOHOro Kypca « Anredpa W Hayajla MAaTEMATHUECKOTO
aHaju3a» 0a30BOro ypoBHs juis obyuvaromuxcs 10 —11 kymaccoB paspaboraHa Ha
ocHOBe DemepanbHOrO rOCyIapCTBEHHOTO 00pa30BaTENLHOIO CTaHAAPTa CPEIHETO
obOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHIA,
OPETBIBISEMBIX K MaTEMAaTHUYECKOMY OOpa30BaHHIO, H TPAJMIHNA POCCHIICKOrO
obpasoBanus. Peanmszanmus mporpamMmbl 00eCHEYHBAET OBJIAJAEHHE KJIFOYEBBIMH
KOMIIETEHUHSIMHA, COCTABIISIOLIMMH OCHOBY IJISi CAMOPA3BUTHS M HEPEPHIBHOTO
00pa3oBaHus, EJIOCTHOCTE OOIIEKYILTYPHOIO, JJMYHOCTHOTO H TIO3HABATENLHOTO
Pa3BUTHSI IAYHOCTH O0YYAKOLIHXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajla MaTEMaTHYECKOTO AHAM3A» SIBIIIETCS OOHUM M3
Haubojiee 3HAYMMBIX B MNPOrpaMMe CTapLISH I[IKOJBI, MOCKOJIBKY, C OXHOM
CTOPOHBI, OH oO0ecreuyrBaeT HHCTPYMEHTAJILHYIO 0a3y Ui H3y4YeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroii CTOPOHBI, (POPMHUPYET JIOTHYECKOE H
abCTpAaKTHOE MBILLIEHHE YYalUXCS HAa YPOBHE, HEOOXOOHMOM Jisi OCBOEHHS
KypcoB HH(GOPMATUKH, OOIIECTBO3HAHMS, HMCTOPHH, CJIOBECHOCTH. B pamkax
JMAHHOTO Kypca y4YalllMecs OBJIAJIEBAIOT YHHUBEPCAJIBLHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopas GOpMyIHpyeT CBOH JOCTHKEHHUS B MaTeMaTHuueckon opme.

Kypc anredpel 1 HaYam MaTreMaTH4eCKOro aHajM3a 3aKJIaabIBA€T OCHOBY IS
YCHOEITHOTO OBJANEHUs 3aKOHAMH (PHU3HUKH, XHUMHH, OWOJOTHH, ITOHHMAHHS
OCHOBHBIX TEHIEHLMH DSKOHOMMKH M OOINECTBEHHOMW JKU3HM, I103BOJISIET
OPHEHTHPOBATBHCS B COBPEMEHHBIX LHU(MPOBBIX H KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BATh UX B MOBCEIHEBHOW >XW3HHU. B TOXKe BpeMsi OBlajeHHe
aOCTPaKTHBIMH M JIOTHYECKH CTPOTMMH MaTEMAaTHYECKUMH KOHCTPYKIHSAMH
pa3BHBAaeT yMEHHE HAXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB
yTBEPIKIEHHS, UCIIOJB30BAThL 0000IIEHHE W KOHKPETU3AIHIO, aDCTparipoBaHue U
aHaJIOrui0, GOPMUPYET KPEATUBHOE U KPUTHYECKOE MbIljieHHe. B xo/e n3ydeHus
anreOpel W HaYall MAaTeMAaTHYeCKOrO0 aHajH3a B CTapliedl IIKOJie ydalluecs
NOJIy4YalOT HOBBIM OMNBIT pELIeHUs MPHUKIATHBIX 3a/a4y, CaMOCTOSTEIHLHOTO
NOCTPOEHHSI MATEMATHUYECKUX MOJEIeH peajibHbIX CHUTYallMii W HWHTEPHPETALHH
NOJIyYEHHBIX  PENICHHH, 3HAKOMATCA C  MNPUMEPAMH  MATEMATHYECKHX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAyKe H B MCKYCCTBE, C BBIOAIOLHMHCS
MaTEMaTHYECKUMU OTKPBITHSIMH H KX aBTOPAMHU.

Kypc obnamaer 3HAYMTENBHBIM BOCIHUTATENBHBIM MOTEHIIHAJIOM, KOTOPBIH
peanmu3yercs Kak depe3 y4eOHBIH MaTepHa, CIOCOOCTBYIOIIHH (HOPMHPOBAHHUIO
HAYYHOI'O0 MHPOBO33PEHUS, TaKk W depe3 crnenuduky y4deOHOU IesaTebHOCTH,
Tpelyromei CaMOCTOSITENIbHOCTH, AKKypPaTHOCTH, I POJIOJIKUTEIbHON
KOHIIEHTPALIMH BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTyYEHHBIA PE3yJIbTaT.



B ocHoBe merommkm oOyueHHs anredpe W HayajlaM MaTEMaTHYECKOTO
aHaIM3a JIEKUT JIeATENbHOCTHBIN MPHHIIKIT O0yYeHHUs.

CrpykTypa Kypca « Anredpa ¥ Havaja MaTEMAaTHYECKOTO aHAJIH3a» BKIIIOYAET
CIEAYIOIINE COACPKATENIBHO-METONUUeCKHEe JHUHUU. «YuHcia U BBIYHCICHUS,
«®yuxkuun  u  rpadukuy, «YpaBHeHuss W HepaBeHcTBa», «Hauana
MaTeMaTH4yeckoro aHaiauza», «MHoxkectBa U JiorTMKa». Bce OCHOBHBIE
CONEp-KATEILHO-METOUUSCKHE JIMHHU H3YUYalOTCAd HA MNPOTKEHUM ABYX JIEeT
00y4eHHs: B CTapIIeH ILIKOJIE, €CTECTBEHHO IOMOJIHAS APYr APYra M MMOCTEINEHHO
HACBLIIASCE HOBBIMM TeMaMu W pasjgenamu. JlaHHBIH Kypc  sIBIsSeTCS
HHTErPATHBHBIM, IIOCKOJBKY OOBeouHsAeT B cebe coaep:KaHHe HECKOJIbKHUX
MaTEMaTHYECKUX AUCIHILUIMH, anre0pa, TPUrOHOMETPHS, MATEMATHYECKUH aHAJIH3,
TEOpUsi MHOKeCTB U Jip. I1lo Mepe TOro kak ywdalluecsi OBIIAJIEBalOT BCE OoJiee
[IMPOKUM MaTeMaTUUYECKHM aIapaToM, Y HUX MOC/IENOBATENBHO (POPMHPYETCH H
COBEPLICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYHD MOJEeNIb peabHOM
CHUTyalWd, NPUMEHSTh 3HAHHUS, MOJyuYeHHble B Kypce «Anredbpa u Hayaia
MATEMATHYECKOr0 aHAJIU3a», JUISl PEIIEHUS CAMOCTOSTENBHO CHOPMYIIHPOBAHHOM
MaTEMAaTUYECKOM 3aa4H, a 3aTeM HHTEPNPETUPOBAThL NOJYUSHHBIN pe3yIbTarT.

ConepkarensHO-MeToAMYeCKas JIMHUS «YucCIa W BBIYMCIICHHS» 3aBEpPIIAET
(bopMUpOBaHUE HABBLIKOB MCIOJIL30BAHHUS JIEHCTBUTENBHBIX YHCEJ, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM wkoje. B crapmeii mkone oco0oe BHUMaHHE YAENSIETCH
(bOPMHUPOBAHUIO MPOYHBIX BBIYMCIHTEIBHBIX HABBIKOB, BKJIIOUAIOIIAX B CeOs
HCIOJIb30BAHHE PA3IHYHBIX (POpPM 3amMcH JEHCTBUTENLHOIO 4YKCIA, YMEHHE
panmruOHAJIBLHO BBIIIOJIHATH HeﬁCTBHH C HHMH, [ACJaTh MHNPHKHUIAKY, OLCHHBATH
pesynerar. OOydJaromuecs MNOMYYAIOT HABBIKA MPHOMHKEHHBIX BBIYMCIECHHH,
BBIMOJIHEHUSI NEHCTBUHW C 4YHCJIaMH, 3alMCAHHBIMH B CTaHZapTHOHW (dopwme,
HCITIOJIB30BAHUA MATEMATUYCCKHUX KOHCTAHT, OLCHHUBAHUA YU CJIOBBIX Bblpa}KeHI/Iﬁ.

Jlunusg «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCd HA MPOTSHKEHHU BCETO
OoOydeHHss B CTapLIed IIKOJie, MOCKOJBKY B KaKIOM pas3zesie MpOorpamMbl
NPenyCMOTPEHO pellleHHe COOTBETCTBYIONUX 3a1a4d. OOyyaronrecs OBJIAIEBAIOT
Pa3IMUHBIMU METOJAMH pPELISHUs LeNbIX, PalHOHAJBHBIX, HPPALHOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHYECKHX H  TPUTOHOMETPHYECKHUX  ypPaBHEHHH,
HEPABEHCTB H UX CHUCTEM. HOJ’[yIIeHHbIe YMEHHUS UCITOJIB3YIOTCA IIPH UCCICI0OBAHHUA
(GYHKIOUH C MOMOIIBIO TPOU3BOAHOH, PEIIeHHH TPUKJIAAHBIX 3aJad W 3a7ad Ha
HaXOKAEHHE HauOONbIINX W HAWUMEHBINNX 3HaueHWH QyHkoun. JlanHas
colepskaTeNibHas JIMHHUS BKJIIOYaeT B ce0ss Takke (OpMUPOBaHHE YMEHHI
BBIMIOJIHATE PacuéThl 1o (opMysaMm, MpeodpPa3oBaHUs IEIbIX, PALUOHAJIBHBIX,
HUPPALUOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHMH, a Takoke BBIPAKEHUH,
comep:kaux crerneHn W Jorapudmer. braaromaps usyueHuio anreOpanyveckoro
Martepualia IPOMCXOIWT  JajibHellllee  pa3BUTHE  AJTOPUTMHUYECKOTO |
aOCTPaKTHOrO MEBIIUIEHUS Yy4YaIuxcs, (QOPMUPYIOTCS HABBIKH IEOYKTHBHBIX
paccykoeHui, paboTel ¢  CHMBOJBHBIMH  (DOpMaMH,  TPEACTABJIECHHUS



3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHAE PABEHCTB M HepaBeHCTB. Ajredpa
npennaraer d(PGdeKTHBHBIE WHCTPYMEHTBI Ul pELIeHUs] MTPAKTHUYECKHX |
€CTECTBEHHO-HAYUYHBIX 3374, HATJIAIHO NEMOHCTPUPYET CBOH BO3MOKHOCTH Kak
S3BIKA HAYKH.

ConepskarenbHO-MeTOAMYecKass JUHUA «DyHKIUH | Tpadukua» TECHO
neperieTaerTcs ¢ APYruMu JTUHUSAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBIC/IE 3a/1aET
MOCJIEIOBATEILHOCTD H3YUCHUSA MaTepuana. H3yuenue CTEIICHHOH,
NOKA3aTEIbHOM, JJOrapu(MHUYECKON U TPUTOHOMETPHYECKUX (DYHKIUH, UX CBOHCTB
U rpahuKOB, MCIOJL30BaAHNE (PYHKIMI JUIS pelleHHus 3a7a4d M3 APYrux y4eOHbIX
NPEIMETOB U PEATbHOM JKU3HH TECHO CBA3AHO KAK C MATEMATHYECKHM aHAJIU30M,
TAK U C pelIeHHeM ypaBHEHHH W HepaBeHCTB. Ilpm 3ToM OOJBIIOE BHUMAHHE
ynensiercs (POPMHUPOBAHUIO YMEHHS BhIPAKATH (DOPMyJaMH 3aBUCHMOCTH MEKIY
Pa3MYHBIMH BEIMYMHAMH, HCCIENOBATh MOJyYEHHBbIE (YHKIUH, CTPOUTH HX
rpaduxu. Marepuan 3Toi COmep;KATETPHON JTHHUH HAIlEJIeH HA Pa3BUTHE YMEHHMH
H HABBIKOB, MO3BOJSIOLIHX BBIPAXKATH 3aBHCHMOCTH MEXKIAY BEIHUMHAMH B
pasnuuHOi (popMe: aHANUTHUECKOH, rpaduyeckoil U cioBecHOl. Ero msyuenue
COCOOCTBYET PA3BUTHIO AJrOPUTMHYECKOTO  MBILIIJIEHHS, CIOCOOHOCTH K
0000IIEHHIO 1 KOHKPETHU3ALKUH, HCITOJBb30BAHHIO AaHAJIOTHH.

ConepskarenbHas guHus «Hauanma maTeMaTHYeCKOro aHajii3a» IMO3BOJIIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYECKHX, TaK W MPUKJIATHBIX 3a71a4,
OOCTYMHBIX OOYYAOLIMMCS, Y KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTE MCCIIEIOBATE
ctpouth rpaduku QyHKIMA, ONpENeNsaTb WX HAauOOJbIIHE W HAaWMEHbIIHE
3HAYEHUS, BBIYMCISATH MJIOMAad (GUryp u oOBEMBI TEN, HAXOAUTbH CKOPOCTH H
yCKOpeHusi mpoueccoB. JlaHHass comepskaTeNbHas JIHHHAS OTKPHIBAET HOBBHIE
BO3MOKHOCTH TOCTPOEHHS MATEeMATHYECKHX MOJENeH peajbHBIX CHTYalHH,
HAXOKIEHHS] HAWJIYUIIIEro pPEIleHUs B MPUKIAAHBIX, B TOM YHCJIE COLMAJIbHO-
SKOHOMHMYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO aHaM3a
COcCOOCTBYET PA3BUTHIO a0CTPAaKTHOrO, (OPMAIBHO-IOTHYECKOr0 U KPEATHBHOTO
MBIIIJIEHHS, (OPMUPOBAHUID yMEHUH PpAClO3HABaTh MPOSIBJIEHHS 3aKOHOB
MaTEMAaTHKM B HayKe, TeXHUKe H uckyccrBe. QOOyuyaronmecs y3HAIOT O
BBIJAIOIINXCS PE3yNbTaTaX, IMOJYUYEHHBIX B XOIE Pa3BHTHS MAaTEMATHKH Kak
HAYKH, ¥ UX aBTOpax.

CopeprkaTenbHO-METOMYECKAs TUHUSA « MHOKECTBA U JIOTHKA» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAM  TEOPHH  MHOXKECTB. [eOpeTHKO-MHOKECTBEHHBIE
NPENCTABJIEHUs] TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MATEMATHKH W MPEIIararoT
HauboJiee YHUBEPCAIBbHBIN 3bIK, OOBEAMHSIIOIIUN BCE pa3/iesibl MATEMATHKH U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MATEMATHYECKHE TUCIUIIJIMHBI B €IUHOE
uenoe. [ToaTroMy BakHO HaTh BO3MOKHOCTH LUIKOJIBHHKY MOHHMATh TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MaTEMATHKH W HUCIOJb30BATH €ro Jyis
BBIPAKCHUSI CBOUX MBICIICH.



B kypce «Anrebpa u Hauama MAaTEMaTHUECKOTO AHAIM3a» MPHUCYTCTBYIOT
TAK)KE OCHOBBI ~MATEMATHUYECKOI'O  MOEIMPOBAHHSA, KOTOPHIE [PH3BAHBI
chOpMHUPOBATE HABBIKK MTOCTPOEHUS MOJIENIEN PealbHbIX CHTYAIlHi, HCCIIEIOBAHHS
3THX MOIeJeH ¢ MOMOIIBIO ammapara ajireOpel H MaTEeMATHYECKOrO aHAH3a W
HHTEPIPETAIMH MMOJyYEHHBIX Pe3yibTaToB. Takue 3a7aHus BIUIETEHBI B KayKIbIi
M3 Pa3/iesoB IPOrPaMMBI, MOCKOJBKY BECh MATEPHAJT KYPCa IITHPOKO UCIOJIB3YETCS
IUIA pellieHHs MPUKIAOHBIX 3afad. [Ipy pelleHHH peajbHBIX MPAKTHYECKHX 33134
yUaluecs: Pa3BHBAIOT HAOIIONATENIEHOCTb, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BATE AHAJOTHIO, 0000IAaTh W KOHKPETH3UPOBATH
npobiiemy. JlesTeabHOCTh MO (DOPMUPOBAHMIO HABBIKOB PEIISHHS MPHKJIAAHBIX
3a7a4 OPraHHU3yeTCs B MPOLIECCEe M3YyUEeHHS BCEX TeM Kypca «Anrebpa v Hadaja
MaTeMaTHYeCKOro aHaJIh3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJVIAHE

B yueOHOM myiaHe Ha H3ydeHHE Kypca ajreOphl W Hayaj MaTeMaTHYeCKOro
aHaHM3a Ha 0a30BOM YPOBHE OTBOAMTCA 2 yaca B Hememo B 10 kjacce u 3 Jaca B
Henemo B 11 xmacce, Bcero 3a aa roga o0yuenust — 170 yacos.



COAEP)KAHWE YYEBHOI'O KYPCA
10 KJIACC

Yucna 4 BBIYHCJIEHHS

PaunonaneHeie uncna. OOBIKHOBEHHBIE M OECATHYHBIE OPOOM, TMPOLIEHTHI,
OeckOHeuHble  mepuoAudeckrue apodu.  ApudmeTHyecKHe  Oneparuud ¢
PaLMOHANIEHBEIMHA YHCIAMHM, TTPe0OPa30BaHMs YMCIOBBIX BhIpaskeHuid. [IpuMeHeHne
apobel W MPOLICHTOB I PelIeHUs ITPUKIANHBIX 3370a4 U3 PA3IUYHBIX OTpaciiei
3HAHHUM U PEATTBHOM YKU3HH.

JlelicTBuTeNnbHBIe 4Kcsia. PanuoHanmbHBIE M UPPALUOHANIBHBIE UMC]IA.
Apudmernueckue omepanuH ¢ ACHCTBHTENbHBIMH dHCIaMH. [IpuOmmkéHHBIE
BBIYHMCJICHUS, TPABUJIA OKPYTJICHHS, TPUKHUIKA U OLEHKA Pe3yJIbTaTa BEIYHCIICHHH.

Crenenb ¢ nensiM  mnokasatenem. CranpaprHas  Qopma  3amucu
OEHCTBUTENBHOTO uHcia. Mcmonmp3oBaHue MOOXOnsined  (GOpMbl  3alHCH
OCHCTBUTENBHBIX YHCEN Ul PELIEeHHs NMPAKTHYSCKUX 3aJa4 M TPEACTABJICHHUS
TMAHHBIX.

Apudpmetnueckuit  KOpeHb  HATypalibHOH  cTeneHu.  JleWcTBus ¢
apu(pMETHUYECKUMHU KOPHSIMU HATYPAJIbHON CTEIEHH.

CuHyC, KOCHHYC U TaHTEHC YMCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHTEHC YU CJIOBOTO apryMeHTa.

YpaBHeHus H HEPABEHCTBA

ToxaecTBa 1 TOKAECTBEHHBIE MPEOOPA3ZOBAHMS.

[TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAYKEHUH. OcHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBL.

VYpaBHeHHE, KOpPEHb YypaBHeHHs. HepaBeHCTBO, pelIeHHE HepPaBEeHCTBA.
Meron uHTEpPBAJIOB.

Pemenue neasix 1 ApoOHO-pallMOHAIBHBIX YPABHEHHH U HEPABEHCTB.

Pemenne uppannoHanbHEIX YPABHEHHH U HEPABEHCTB.

Pelnenue TpuroHoMeTpuyeCcKrX ypaBHEHHUI.

IIpumeHenue ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 3ajay
H 337144 U3 PA3THYHBIX 00IACTEeH HAYKH U PEaslbHOM KU3HH.

DYyHKUHH H TPapUKH

Oyuxius, cnocodbl 3amaHug  ¢yHkuuH. [ paduk  ysxkomu. Bzaumuo
oOpaTHbIe PYHKIIHH.

Obnacte ompeneneHuss ¥ MHOKeCTBO 3HaueHud (ynkuuu. Hynu yHkimm.
IIpomexyTKku 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

Crenennas QyHKIUs ¢ HATYpaJIbHBIM U IENBIM MOKa3aTeneM. E€ cBoiicTBa u
rpadux. CpoticTa U rpaduK KOPHS /1-OH CTEIIEHH.



TpuroHomerpuueckass OKPYKHOCTb, OMNpPENeNieHHe TPUTOHOMETPHYECKHUX
(PYHKITHIH YHCIIOBOTO apryMEHTA.

Hauana maTeMaTH4YeCKOro aHAJIH3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJaHUS noCea0BaTEIbHOCTEN.
MOHOTOHHEBIE TOCIEAOBATEIEHOCTH.

Apudmernyeckas U reoMeTpUUecKas mporpeccuu. beckoHeuHo yObIBarOIIast
reoMmerprueckas nporpeccus. CymMmma OeckoHEUHO yOBIBaIOIEeld TeOMeTPHUYECKOM
nporpeccun. Mopmyna CIOKHBIX NpoUeHTOB. Mcmonbs3oBaHue mporpeccuu s
pPELLEHUs] PEATBHBIX 3a4a4 IIPUKIIAJHOrO Xapaxkrepa.

MHuo:xkecTBA H JIOTHKA

MHokecTBO, onepauuu Haj MHOecTBamHu. Juarpammel Jitnepa—BenHa.
IIpumeHeHne TEOPETHKO-MHOKECTBEHHOrO anmapara Jis ONMHCAHHWS pPeajbHbIX
OPOLIECCOB H ABJIEHHH, IPU PEIIEHUHN 33724 M3 JPYTUX YUeOHBIX IIPEIMETOB.

Omnpenenenne, Teopema, ClIeACTBUE, 10KA3ATEIBCTBO.

11 KJIACC

Ynciia 1 BBIYACICHHS

Harypaneneie u nensie uncna. [Ipu3Hakn genmMocTy mensix Yrcent.

Crenens ¢ pannoHaNbHBIM TTOKa3aTenemM. CBOICTBA CTEMEHH.

Jlorapudm uucna. JlecssTHUHbIE U HATYPAJIbHBIE JIOTAPH (MBI

YpaBHeHus H HEPABEHCTBA

[TpeobpazoBanne BeIpaKEHHH, COOEPIKALLNX JIOTapH (MBI

[IpeoOpa3oBaHKe BbIPAKEHUI, COAEPIKAINMUX CTEMEHH C PalMOHAJBHBIM
noKaszaTeseM.

ITpumeps! TPUTOHOMETPHUECKHX HEPABEHCTB.

[TokazarenbHble ypaBHEHNS! U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHS 1 HEPABEHCTRA.

CrucreMbl TMHEWHBIX yYpaBHEHHU. PellleHHe MPUKJIAJHBIX 330349 C IMOMOIIBIO
CHCTEMBbI JINHEMHBIX YPABHEHUH.

CucreMbl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHHI H HEPABEHCTB.

IIpumenerue  ypaBHEHUNH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKMX 3a7ad M 3aJau M3 Pas3IH4HbIX 00JlacTeli HAyKH W peaibHOM
JKU3HU.

DyHKIHH H rpaguku

Oyukuus. [lepuomnueckue  ¢GyHkuuu. I[IpOMEKYyTKH  MOHOTOHHOCTH
byskiuu. MakcuMyMbl ¥ MHUHUMYMbI (yHKIHH. HanOonbillee ¥ HauMeHbIIEE
3HaueHHe (PYHKIIHH HA TPOMEKYTKE.

TpuronoMmerpuyeckne QyHKIHH, UX CBOHCTBA U I'padUKH.

IMokazarenbHas u jorapudmudeckas GyHKIUYA, HX CBOWCTBA U rpaduKH.



Ucnonr3zoBanue rpadukoB QyHKIMN AN PELIEHHS YPABHEHWH M JIMHEHHBIX
CHUCTEM.

HUcnonw3oBanue rpadukoB GYHKIUH Ui MCCIEIOBAHUS IIPOILECCOB M
3aBHCHMOCTEN, KOTOPbI€ BO3HUKAIOT MPH PEIIEHHH 3a7ay W3 JPYrHx y4ueOHBIX
OPEeOMETOB U PEANIbHOM JKI3HH.

Hauyana maTeMaTH4YeCKOro aHajam3a

HenpeproiBubie pyuknuu. MeToa HHTEPBAJIOB )i PEIIIEHHS] HEPABEHCTB.

IIpouseonnass Qyukuuu. I'eomerpuueckuii ©  (UBHUECKHH  CMBICT
NPOU3BOAHOM.

IIpouseonHeie  sjaeMeHTApHbIX  (GyHKIHA.  DOPMYJIBI  HAXOKIECHHS
NPOU3BOHON CyMMBI, MPOU3BENECHUS U YACTHOTO (DYHKITHIA.

[TpumeHeHne NMPOM3BOOHONW K HCCAEAOBAHUIO (DYHKLUHMH HA MOHOTOHHOCTH H
skcTpemyMmbl. Haxoxnenne HanOOMbIEro U HaMMEHbINEro 3HaueHus (yHKIHH Ha
OTpe3Ke.

[IpumeHeHne NPOU3BOAHON JUIs HAXOXKIOCHUS HAWJIYUIIErO pELICHUs B
OPUKJIAAHBIX 3aJadax, Uil ONpedesieHHss CKOPOCTH mporecca, 3aJaHHOTo
(hopmMyIio¥ Ui rpaduKoMm.

IlepBooOpasuas. Tabauia neproodOpPa3HBIX.

HUHterpasn, ero reomerpuueckuii © (U3UYECKHH CMBICI. Beruncienue
uaTerpana rno popmyne Herotona—Jleiibnuna.



IJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mnpenMera «MaremaTtuka» JOMKHO OO€ECeYHBATDH
NOCTUIKEHHE HA YPOBHE CpeHero obdiero o0pa3oBaHus CIEIYIOMMX JUYHOCTHBIX,
MeTanpeAMETHBIX H MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR:

JIMHYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yNBTATHI OCBOEHHS IPOTPAMMBI  y4EOHOroO IpeaMera
«MaTtemMaTHKa» XapaKTEPH3YIOTCS:

I'pazknanckoe BocniuTaHue:

chOPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMH 00yYaIOIIErOCs KaK aKTHBHOTO
W OTBETCTBEHHOTO WIeHA POCCHHCKOro o0IUecTBa, MPEACTABIEHHEM O
MATEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYpP, SBJIECHHH,
OpoLHeayp TpakaaHCKOro o0miecTBa (BBIOOPBI, OMPOCHI H MpP.), YMEHHEM
BSaI/IMOI[eI;'ICTBOBaTb ¢ COOHaJIBHBEIMH HHCTHTYTaMHU B COOTBCTCTBHH C HX
(bYHKIUSIMHA U HA3HAYEHHEM.

ITaTpunoTHueckoe BOCIUTAHUE!

chOpMHUPOBAHHOCTBIO POCCHICKOH TPaskIAHCKONW MAEHTHYHOCTH, YBaKEHHS K
NPOILIOMY M HACTOSIIEMY POCCHIHCKONH MaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
TOCTUKEHHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUUECKOM IIKOJIbI,
K HCIIONB30BAHUIO 3THUX NOCTIDKEHHH B APYTUX HayKaxX, TEXHOJIOTHSX, cepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEe!N POCCHHCKOTO HapOma,
chOPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHHSA, OTHYECKOTO IIOBEIEHHS,
CBA3aHHOI0 C MPAaKTHYCCKUM IIPUMCHCHHEM L[OCTI/DKCHHﬁ HayYKH U JCATCIIEHOCTBIO
YyUEHOr0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B OCTPOEHHUE YCTOWUUBOrO Oy AyIIETO.

JcTeTH4ecKoe BOCITUTAHHE:

ICTETHYECCKUM OTHOLICHHEM K MHUPY, BKJIIOYAaAd 3CTCTHKY MATCMAaTHYCCKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a;ad, pelIeH Ui, pPacCyKIeHUH,
BOCIIPHUMYHBOCTBIO K MAaTEMATHUYECKAM aCIIEKTaM Pa3JIMYHBIX BHIOB UCKYCCTBA.

®u3nyecKkoe BOCIHTAHUE:

c(hOPMHUPOBAHHOCTBEIO YMEHHS IIPHMEHSATh MATEMATHYECKHE 3HAHUSA B
HHTEpecax 3M0pOBOro U 0e3onmacHoro odpasa KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COAJIAHCUPOBAHHBIN PEXKHM 3aHSTHH H

OTIbIXa, peryJsipHast (busuyeckas AKTUBHOCTB); (hu3uuecKoro
COBEPIIIEHCTBOBAHUS, npu 3aHATHAX CIIOPTHUBHO-03OPOBUTEIBHOM
eI TENbHOCTHIO.

TpynoBoe BOoCIUTaHUE:



FOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOUS, HHTEPECOM K
pasauuHbiM  cdepaM  MPOoPeCcCHOHANBHOH  MEATEIbHOCTH, CBS3aHHBIM  C
MAaTEMATUKOH W €€ TNPHIIOKEHHSAMM, YMEHHEM COBEPIINATh OCO3HAHHBLIH BBIOOD
Oynmymieii mnpodeccud u peann30BBIBATE COOCTBEHHBIE >KM3HEHHBIEC IIJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K  MATeMAaTHYECKOMY OOpa30BaHHUI U
camMOoO0OPa30BAHHI0 HA MPOTSUDKEHHH BCEH JKM3HHM, TNOTOBHOCTBIO K AKTHBHOMY
YUHaCTHIO B PCIICHHH MPAKTHYCCKHUX 3aaa4 MaTeMaTUYECKOH HanpaBJICHHOCTH.

DKOJIOrHYECKOE BOCTUTAHUE:

chOPMHUPOBAHHOCTBI) IKOJIOTHYECKOH KYJIbTYPbI, MOHHMAHUEM BJIHSHUS
COLMAJILHO-3KOHOMHYECKHX IPOLECCOB HA COCTOSHHE MPUPOTHON U COLUAIBHOU
Cpelbl, OCO3HAHMEM TIJO00AaJbHOIO XapakTepa OSKOJOTHUECKHX Mpo0seMm;
OpHeHTaHHeﬁ Ha NPHMCHCHHEC MATCMATHYCCKHX 3HaHI/II71 OJis peleHud 3anad B
00JaCTH  OKPY’KAIOIIEH Cpedpl, IUIAHWPOBAHUSA IOCTYNKOB W OLEHKH HX
BO3MOSKHBIX MOCJIEACTBUHI JUISI OKPY3KAIOLIENH CPEbI.

IIeHHOCTH HAYYHOIO HO3HAHHUS:

ChOPMHPOBAHHOCTEIO MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKd ©  ODINECTBEHHOW TMPAKTHKH, MOHUMAHHEM
MATEMATHYECKOH HAyKH Kak CQepbl YEeIOBEUECKOW edaTeIbHOCTH, 3TaloB €é
pa3sBUTHUSL KW 3HAYUMOCTH MOJII Pa3BUTHA LHBHJIKW3alHWH, OBJIAJCHHCM SA3BIKOM
MaTEeMAaTUKH W MaTeMaTH4YeCKOW KYJbTYpOH KaK CpeACTBOM IO3HAHUSI MUPA,
FOTOBHOCTBID OCYIIECTBJISITh MPOEKTHYI) M HCCIEHOBATEIbCKYIO IEATEIbHOCTD
HHIUBHYAJIbHO H B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeaMmeTHbie PE3yJIBTATEI OCBOEHHS MPOrpaMMBbI yueOHOro mpemMmera
«MaremaTuka» XapaKTepU3yrTCs OBJIaJIEHHEM yHHBepCaJIbHBIMU
HO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUSHBIMIU
OelicmeuAMUY, YHUBEPCANbHBIMU PeSYIAMUSHLIMU OeLICINGUAMU.

1)  Vuueepcanonvie  nosnagamenvmusie  Oelicmeus, — 0HecnevuUsarOm
opmuposanue 6a306bIX KOCHUMUBHBIX NPOYECCco8 obyyaloujuxcs (oceoeHue
MemOoO06  NO3HAHUA — OKPYICAlouje20  Mupa;,  HpPUMEHEHUe  J102UYECKUX,
UCCe008amMeIbCKUX Onepayutil, ymeHuii pabomamse ¢ ungopmayueii).

bazoBrienornuecKkuenenCcTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYLI[ECTBEHHBbIC MPU3HAKH MATEMAaTHYECKHUX
OOBEKTOB, MOHSATHH, OTHOLUEHHH MEXKAY MOHATHAMH, (HOPMYIHPOBATEH
OTpenesieHHsl MOHATHH, YCTAaHABJIMBATh CYIIECTBEHHBIH  MPU3HAK
KjJaccu(UKalUy, OCHOBAaHUS Uil OOOOIICHHMS W CpPaBHEHUS, KPUTEPHU
MPOBOAUMOIO aHAJIN3A;



BOCIIPUHUMATEL, (DOPMYJHPOBATH W  MPeoOpa3OBBIBATE  CY/KICHUS:
YTBEPOUTENbHEIE W OTPHIUATENbHBIE, €OWHHYHBIE, YACTHBIE U OOIIHE,
YCJIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHMMOCBS3H U
npoTuBopeunss B (akTax, MAHHBIX, HAONIONEHHSX W YTBEPKICHHSIX;
npemjiarath  KPUTEPUH Ui BBIABJICHHS  3aKOHOMEPHOCTEH M
NPOTUBOPEUHH;

JeNnaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTHKH, NEIYKTHBHBIX H
HHAYKTHBHBIX YMO3AKIIOUYSHHH, YMO3AKIIOUEHHH 110 aHAJIOTHH,
POBOJIUTE CaMOCTOSITENIbHO J0Ka3aTelbCTBa MaTeMaTHYECKUX
yTBEIKAEHH (MPSIMBIE U OT MPOTHBHOrO), BHICTPAMBATh apPryMEHTAIIHIO,
OPUBOAMTE NPUMEPBl H KOHTPIPHUMEPBI, OOOCHOBBIBATE COOCTBEHHBIE
CY>KIEHHS U BBIBOJIBI,

BbIOWpPAThL crnocod perneHus yueOHOW 3amaunM (CPpaBHUBATH HECKOJBKO
BAPHAHTOB peEIICHHS, BBIOHPAaTh Hambolee NOOXOMSIIUH C Y4ETOM
CaMOCTOSITEJIbHO BbIAEJIEHHBIX KPUTEPHEB).

bazoBerenccn €10BaATECIIBLCKH eHeﬁCTBI/IHI

MCIOJIb30BATE BOMPOCH! KaK MCCIEOBATENBCKUNA HHCTPYMEHT MO3HAHUS,
dbopMyaHpoBaTe BOMPOCHI, (PUKCHPYIOLIHE MPOTHBOPEUHEe, MpodIemMy,
yCTAHABIIMBATH HCKOMOE ¥  JlaHHOe, (OPMHUPOBATb  THMIIOTE3Y,
aApPryMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE,

IPOBOIUTE CaMOCTOATENEHO CILUTAHHPOBAHHBII SKCIIEPUMEHT,
HCCJIEJIOBAaHHE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
OOBEeKTa, SIBJIEHUsS, TMPOIECCA, BBISIBJEHHIO 3aBUCHMOCTEH MEXIy
00BeKTaMH, SBJICHUSIMH, IPOIIECCAMHU;

camMocToATeNbHO hopMyHpoBaTh OOOOLIEHHS H BBIBOABI 11O PE3yJIbTATAM
MPOBENEHHOTO HAOJIONEHUs, MCCIIEIOBAHUS, OLEHHBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJILTATOB, BEIBOJAOB U 0000IIIEHHIT;

NPOrHO3HPOBATE BO3MOXKHOE PA3BHTHE MPOLIECCA, 4 TAKXKE BBIABUIATH
NPEANOJIOKEHUS O Er0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmaruei:

BHIABJIATE AeuuuTel HHGOPMALHUH, JAHHBIX, HEOOXOOUMBIX IS OTBETA
Ha BOMPOC U JUTS PELIeHHs 3a1a4H,

BbIOMpPAaTh  WH(DOpPMAIMIO W3  HCTOYHHKOB  PA3JMYHBIX  THIIOB,
aHAJIM3UPOBATE, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH HH(POPMALIHIO
pa3THYHBIX BUAOB U (hOPM MpEenCTaBIEHHUS,

CTPYKTYPHPOBATh MH(POPMAIHIO, MPEACTABIATE €€ B Pa3IMUHbIX (popMax,
HJUTFOCTPUPOBATH Tpaduueck;



2)

OIIEHUBATH HAJIEKHOCTD HHGOpMaLTHH o CaMOCTOSITENIBHO
ChOPMYTHPOBAHHBIM KPUTEPHAM.
Vuusepcaiviuvie  KOMMYHUKAMUGHBIE  Oclicmeus,  00ecneyueaom

CHopMUPOBAHHOCHb COYUATILHBIX HABBIKOE OOVUAIOUJUXCAL.

OO01ueune:

BOCOPHHHMATE H  (OPMYJHPOBATE CYKIAEHHS B COOTBETCTBHH C
YCJIOBUSIMHU M IENAMU ODINEHHS, ICHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO
TOUKY 3PEHHUS] B YCTHBIX M MUCbMEHHBIX TEKCTaX, JABATh MOSCHEHHS IO
XOAy pelIeHus 3a4a4i, KOMMEHTHPOBATh MOJYYeHHBIN Pe3yJIbTaT;

B X0/1e 00CYIK/IeHHs 3a1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMOIi TEMBI,
npoOEMBI, peraeMoil 3a1auH, BEICKA3bIBaTh UACH, HAIlCJICHHbIE HA TIOUCK
peLIeHHUs, COMOCTABJSATE CBOM CYKIEHHS C CYXAEGHHUSMH APYyTUX
YYaCTHUKOR JHaora, OOHapy»KUBaTh PA3JIMuie W CXOJACTBO IMO3WIUN, B
KOPPEKTHOH hopMme HOPMYJIUPOBATH PA3HOTIACHS, CBOH BO3PAKEHHUS,
OPEOCTAaBIATh  pPE3yJbTaThl  pELIeHWs  3aJayd,  JKCICPHMEHTA,
HCCIIENOBAaHMs,  MPOEKTa,  CaMOCTOATEeNbHO  BbIOMpaTe  (opmar
BBICTYILJIEHHUSI C YUETOM 3a/1a4 MIPEe3eHTAIIHH U OCOOEHHOCTEH ay M TOPHH.

CoTpyaHHYECTBO:

3)

NOHMMATh W HCIOJB30BaThH  MPEHMMYINECTBA  KOMAHAHOH W
HHIMBHIyaJIbHON paOOTHI MPH PeIleHHH yYeOHBIX 3a/1a4, IPUHHMATE LIEJb
COBMECTHOH JEATENILHOCTH, IIJIAHMPOBATh OPraHM3AIMIO COBMECTHOMH
paboTeI, pacpenenaTs BUABI paboT, JOrOBapUBATHCS, OOCYKAATh MPOLECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOIEH,
yYaCTBOBATh B IPYNIOBBIX (hopmax paboThl (00CysK1eHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» W HHBIE), BBHINOJHATH CBOK YacThb padOTBI U
KOOPOHHHPOBATE CBOH [JEHCTBHSI C APYTHMH YI€HAMH KOMAaHZBI;
OIIEHMBATh KAYECTBO CBOEr0 BKJA[a B OOIIHMI MPOAYKT MO KPUTEPUSIM,
C(hOpPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEH CTBHS.

Vuueepcanvuvie  pezynamuenste  Oeiicmeus, obecneyusaron

¢opMup06aHue CMbBICIIOBBLX YCIMAHOBOK U HCUSHECHHBIX HABBIKOG JIUYHOCHU .

Camoopranuzanus:

COCTaBJIAThH IUJIAH, AJITOPUTM PELISHUs 3aa4H, BEIOUPATH CIIOCOO PelIeHus ¢

YYETOM HUMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PEIIEHHH C YU4ETOM HOBON HH(OPMALIUH.

CaMOKOHTPOJIB:

BJIAETh HABBIKAMH [O3HABATENBHOH pedrexcun Kak OCO3HAHHS
COBEPLIAEMBIX AEUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAZETh CHOcO0aMH  CaMOMPOBEPKH, CAMOKOHTPONS TMporecca W
pe3yibTaTa pelIeHrAs MaTeMaTHIeCKOHN 3a1a4u,



e IMpPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PELICHUU
3aaud, BHOCHUTb KOPPEKTHUBBEI B [EATEJIbHOCTE HA OCHOBE HOBBIX
00CTOSTENBCTB, TaHHBIX, HAWIEHHBIX OITMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OIIEHMBATH COOTBETCTBUE PE3YJIbTATA IEIA H YCJIOBHUIM, OOBICHSTH
OPUYUHBI TOCTHKEHHS HJIM HEOOCTHUKEHHS Pe3yJbTAaTOB HESATEIbHOCTH,
HAXOIUTh OLIMOKY, AABATH OLIEHKY MPHOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIbTATHI

OcBoenne yuebOHOro Kypca «Anredpa U Hadajga MaTEMATHUYECKOTO aHAIH3a
Ha YPOBHE CpenHero o0Iero oOpa3oBaHHs IOJKHO ODECIEeUHBATH JTOCTHIKEHHE
CJIEAYIOIIHAX MPEAMETHBIX 00Pa30BaTENbHbIX PE3YJIbTATOB!

10 KUTACC

Yucna 1 BBIYHCIEHHS

OnepupoBaTh TMOHATHSMH. pPaIllMOHAJBHOE W JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U JECATHYHAS APOOb, IPOLIEHTHI.

BrimonHaTe  apudMeTrHueckHe — ONepaldd C  PAalUOHAJBHBIMH |
OEHCTBUTENILHBEIMU UM CIIAMHU.

BrInomHATE TPHOTMKEHHBIE BHIUMCIIEHUS, UCIOJIB3Ys MIPABUJIA OKPYTJICHHS,
nenaTh MPUKUIKY U OLEHKY Pe3ybTaTa BBIUMCIICHHI.

OnepupoBaTe NOHSATHUSIMH. CTENEHb C LIEJBIM IOKAa3aTelieM, CTaHOapTHas
(opMa 3amucH  AEUCTBUTENHLHOIO YWCIA, KOPEHb HATYPaJIbHOW CTENEeHH,
MCMOJIb30BATE MOAXOAAIYIO (hOPMY 3aTUCH IEHCTBUTENBHBIX YHACEN IS PEIIeHHS
NPAKTHYECKUX 33724 U MPEACTABJICHNUS JAHHBIX.

OnepupoBaTh MOHATHAMHU: CUHYC, KOCHHYC W TaHT€HC MPOU3BOJILHOIO YIJIa;
MCIOJIb30BATh 3aMUCh MPOU3BOJILHOTO yrjla Yepe3 O0paTHbIE TPHTOHOMETPHUECKHE
(GYHKIIUH.

YpaBHeHHS H HEPABEHCTBA

OnepupoBaTe TOHSITHSIMH. TOXIECTBO, ypaBHEHUE, HEPABEHCTBO, LIEJIOE,
pauuoHaIBEHOE, MPPALMOHANIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTIOHOMETPUUECKOE
YpaBHEHHUE,

BeinonHsaTe npeoOpa3oBaHus TPUTOHOMETPHYECKHUX BBIPAKEHHH M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUSA.

BreimonHsaTe npeoOpa3oBaHus LENbIX, PALUOHAIBHBIX W HPPALHOHAJIBHBIX
BHID&KEHUI W  peliaTbh OCHOBHBbIE THINBI  LENbIX, palUOHAIBHBIX U
UPPALMOHABHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHATs ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MAaTEMaTHYECKUX 3aa4
U 33]1a4 U3 Pa3IMYHbIX 00JIACTel HAYKU U PEaIbHON YKU3HH.



MogenupoBaTh peanbHbIE CHTYAlldd HA sA3bIKE€ aireOpbl, COCTABIATH
BHIDAKEHHS, YpPABHEHHs, HEPABEHCTBA II0 VCJIOBHIO 3aJayd, HUCCIEOOBaTh
NOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHUEM alllapaTa anreopsl.

DYHKIHY H TPaPUKH

OnepupoBaTh MOHATHAMHU. (PYHKIHS, COOCOOBI 3amaHusA (DYHKIHH, OOJNACThb
ONmpenejseHuss M MHOXKECTBO 3HaueHuh (yHkumu, rpaduk (GyHKIHH, B3AHMHO
obpaTHbie DYHKIIHH.

OnepupoBaTh MNOHATHAMH. UYETHOCTH W HEYETHOCTh (YHKUHMH, HYJIH
(YHKLUH, TPOMEKYTKH 3HAKOMOCTOSIHCTRA.

Hcnone3oBath rpaduku QyHKIHI /1 pEIIeHUs YPaBHEHUH.

Crtpouth u uutath rpaduku JUHEHHON (GyHKIMH, KBAAPATHUYHOH (DYHKIIHH,
CTeneHHON (PYHKI[UHU C LIEJIBIM TTOKA3ATEIEM.

HUcnone3zoBate rpabuku GYHKIUHA UIsE  WCCIENOBAaHUS IPOIECCOB U
3aBHCHMOCTEN MPU PEIIEHUM 3aJ1a4 U3 APYrUX yueOHBIX MPEIMETOB U PeajibHOM
JKI3HU, BRIPAKATh (POPMYJIAMH 3aBHCHMOCTH MEKIY BEIHUHHAMH.

Hauaia MaTeMaTHYeCKOro aHAJIH3A

OnepupoBaTh TOHATHSAMHU: MOCIENOBATEILHOCTh, apH(MeTHUecKas M
reoMeTpHYEeCcKas MPOrPECCHH.

OnepupoBarte NOHATHSAMHU. OECKOHEUHO yOBIBAIOLIAs T'e€OMETPHYECKas
nporpeccus, cymma OECKOHEYHO yObIBAIOIIIEH reOMETPUUECKON MPOTrPECCHH.

3a/aBaTh MOCIENOBATEIBHOCTH PA3IMUHBIMH CIIOCODAMHU.

Hcnone3oBaTh CBONHCTBA MOCIEAOBATEIBHOCTEH U MPOTPECCUM ISl PEeIISHHUs
peasibHBIX 3a/a4 MPUKJIAJHOrO XapaKkTepa.

MHo:KkecTBA H JOTHKA

OmnepupoBaTh MOHATHSIMHA: MHOKECTBO, ONEPALIHH HAJT MHOKECTBAMHU.

HUcnonp3oBaTh  TEOPETHKO-MHOKECTBEHHBIH — ammapat uis  OMHCAHHS
peasibHbIX MPOIECCOB M SBJIEHUN, MPU PEUIeHHH 3aJad W3 APYrHX y4yeOHBIX
NPEAMETOB.

OnepupoBare  MOHSATHAMH: ompeneNnieHHe, ~ Teopema,  CIEACTBHE,
JI0Ka3aTENBCTBO.

11 KJIACC

Yuc1a 1 BBIYHCJIEHHS

OnepupoBaTh TOHSTUSIMH. HATYpaJIbHOE, II€JIOE UYHCIO, HCIOJIb30BATh
NPU3HAKHA OCJIUMOCTH LIEJIBIX YHCEN, PA3JIOKEHHEe YHCJIA HA MPOCThbI€ MHOKHUTETH
JUIsl pelieHus 3aaad.

OnepupoBaTh MOHATHEM: CTEMEHD C PAITHOHATBHBIM MOKA3aTENIEM.

OnepupoBaTth MOHATHSAMH. JIOTApU(PM UYHCTIA, NECATHYHBIE W HATYpaJbHBIE
JorapuMal.



YpaBHeHHS H HEPABEHCTBA

[Ipumenats cBOHCTBa CTeNMeHH MUis NpeoOpasoBaHHS  BbIPAKEHHH,
ONEepUPOBAThH TMOHATHSAMHU, TOKA3aTENbHOE YpaBHEHHE M HEPABEHCTBO, peIlaTh
OCHOBHBIE THITHI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BrimonHATE mpeoOpa3oBaHUsA BEIPAKEHHH, COOEPIKAIIMX JIOrapH(MBI,
OMEPHPOBATH MOHIATHIMH: jorapuMUUECKOe YPABHEHHE H HEPABEHCTBO, PeLIaTh
OCHOBHBI€ THITBI JIOTAPH(PMUUYECKUX YPABHEHHH U HEPABEHCTB.

Haxonuts pelenusi npoCcTEN X TPUTOHOMETPUUECKHX HEPABEHCTB.

OnepupoBaTh NMOHITHSMH. CHCTEMAa JIMHEHWHBIX YPABHEHUW U €€ pelleHHE;
HCIOJIB30BATE CHCTEMY JIMHEHHBIX YPABHEHUHN ISl PEIIEHHs] MPAKTHYEeCKUX 3a1aY.

Haxonuts peunieHus npoCTEHIIUX CHUCTEM W COBOKYITHOCTEH palldOHAJIbHBIX
YPaBHEHUH W HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha sA3bIKE aireOpbl, COCTABJISIThH
BLIDOKEHUS, YypPaBHEHWS, HEPABEHCTBA M CHCTEMBI IO YCJIOBHIO 3aJIauH,
HCCIIENOBATE TOCTPOESHHBIE MO C HCIIOJIb30BAHHEM aNIapaTa ajareopsl.

DyHKUHH H TPAPHKH

OnepupoBaTh MOHATUSAMHU.  [epUOAMYecKas  (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOUKH OKCTpemMyMma (OYHKIUH, HauOOJbIIee W
HaMMeEHbLIEe 3HA4YeHWs (PYHKLUHMH HA MPOMEKYTKE, HCIOIB30BATE HX IS
uccienoBanus (PyHKIUH, 3aaHHON rpahuKoM.

OnepupoBaTh MOHATHAMH: TpadUKH TMOKA3ATENBHOMN, JOrapuMHUYECKOH H
TPUTOHOMETPHUUECKUX (DYHKIHI; H300pakaTh UX HA KOOPAUHATHOH IJIOCKOCTH H
MCIIOJI30BATh JIJISL PEllleHUs] YPAaBHEHUH U HEPAaBEHCTB.

HN300pakaTh HAa KOOPAMHATHON TUIOCKOCTH rpaUKH JIMHEHHBIX ypPaBHEHUMH
U HCIOJIB30BaTh UX ISl PEIIeHUs CUCTEMBbI IMHEHHBIX YPaBHCHHUI.

Ucnone3zoBate rpadukn (QyHKUUH UIsS  HCCIEIOBAHUS IPOLIECCOB |
3aBUCHUMOCTEN U3 JAPYTUX YUeOHBIX JUCIUTLIHH.

Hauana MaTeMaTHY€CKOro aHAJIN3A

OnepupoBars MOHATUSIMH. HENpepbIBHAS (PYHKLHUS, TPOHU3BOAHAS (DYHKLHH,
HCIOJIb30BATh TEOMETPUUYECKUNA U (PU3UUECKHH CMBICIT TPOU3BOAHOM JIJIsl PEIIEHHS
3a4au4.

Haxoaute mpon3BOAHEIE AIEMEHTAPHBIX (DYHKIIUH, BHIYHCIISATE TPOU3BOIHBIE
CYMMBbI, TPOU3BEAEHUS], YACTHOT'O (DYHKITHIA.

Hcnonks30BaTh MPOU3BOIHYIO TSl HCCIIEN0BaHUs (PYHKI[HH HA MOHOTOHHOCTD
H 9KCTPEMYMEI, TPHMEHS T PE3YJIbTATHI HCCIIENOBAHHUS K IIOCTPOSHUIO IPadUKOB.

Hcnone30Bate MPOWU3BOOHYEY [Jisi HAXOXKIACHHUs HAWJIYUIIEro pEIIeHHs B
MPHUKJIAJIHBIX, B TOM YHCJIE COMUAJIBHO-DKOHOMHYECKUX, 3a/1auax.

OnepupoBaTh MOHATHSIMH: TepBOOOpa3Hasi H  HWHTErpajl; MOHUMATH
reOMeTPHYECKUHN U (PU3MUYECKHI CMBICIT HHTErpasa.



Haxonuts mepBooOpasHbie 3eMEHTAPHBIX (DYHKIUH; BBIYHCISATH WHTErPaT
o ¢bopmyie Herorona—Jlefibuuna.

Pewate npuknazHeie 3a/laud, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKOTO WU
(bu3HUecKoro xapakTepa, Cpe/iCTBaMHU MATEMATHUYECKOI0 aHAJTH3A.



TEMATHYECKOE INIAHUPOBAHUE
10 KJIACC

No
n/ HanveHnoBanmepas/ieioB H TEMIPOTrPAMMEI
n

MHOKeCTBa PAHOHAIBHBIX H ACHCTBUTCIIBHBIX
yucen. PanmoHanbHbIC YPABHEHHS 1 HEPABECHCTBA

Oyaknun 1 rpagukd. CTCNCHB ¢ LETBIM MOKA3ATEICM

ApudmMeTHueckuit KOpEeHb N—0i CTCTICHHU.
HppatmoHanbHbICY pABHCHHS H HCPABCHCTBA

DOpMY IBITPUTOHOMETPHHU. T pPUTOHOMETPHUIECKHEYPAB
HEHUA

INocnenoBaTeaIbHOCTH M MPOTPECCHH

[MoeropcHuUe, 0000MCHNUE, CHCTCMATH3AMUASHAHH I

OBLIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Ko/nigecTBo gacor

Bcero

19

10

26

35

5
7

102

Kourpoabubie
padoThbI

Hpakruyeckne
padoThI

JIeKTPOHHBIE
(im¢posrie)
o0pasoBare/ibHbIE

pecypesl



~N N

11 KJIACC

Ne
/i

HanmenoBanuepasaenios u
TEMIIPOT PAMMbBI

CremneHs ¢ palMOHATBHBIM ITOKA3ATEICM.
[ToxaszarenpHas PyHKIHSL.
IToxa3aTeIbHBICYPABHCHHS H HEPABCHCTBA

Jlorapudrueckas (pyHKITHA.
Jlorapugmieckue ypaBHCHHS H HCPABCHCTBA

TpuroHoMeTpUUECKHE (PYHKLHH H UX
rpaguku. TPpUrOHOMETPHUYECKHMEHEPABEHCTBA

[Ipouseoanad. I IppMeHEHHETPOU3BOJHOIM
HHTerpan u eronpuMEHEHU
CucreMblypaBHCHHI

HarypanbHbic 1 mensicuncna

[ToBTOpEHHUE, 0000IIECHUE,
CHCTCMATH3AUIT3HAHHH

OBLIEE KOJJMYECTBO YACOB I10 ITPOT'PAMME

KoanuecTBouacosn

Bceero

12

12

24

12

18

102

Konrpoanubie
padoThI

HpakTHueckne
padoThI

JJIeKTPOHHbBIE
(im¢posbie)
o0pasoBare/ibHbIC

pecypchl
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INNOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/

1I

Ko/maecTBouacop
Temaypora Bce KontposmHubiepa

ro 00THBI

MHOKECTBO,
OTEpaLluy HAJ
MHOXKECTBAMH. 1
JuarpaMmsl
Diinepa—Benna
PauunoHanbHbie
YHCIIA.
OOBIKHOBCHHBIC H
JCCATHIHBIC
JApoOu, MPOLICHTBI,
OCCKOHCUHBIC
NEPHOAMICCKHE
Apodu
Apudpmernueckue
OIICPALIHH C
pauHOHATILHBIMHA
YHCIAMH, 1
npeoOpa3oBaHUs
YHCIIOBBIX
BBIPOKCHUH
[IpumeneHue
apoOcii 1 1
MPOLICHTOB IJIA

Hpaxkruaecknepa
00TBI

Haramzyue
HIS

JeK TPpOHHBICTH(POBBHICOGP A30BATETHH
BICPECYPCHI



peLeHus
TPUKJIATHBIX
3a7a4 U3
Pa3THMHBIX
oTpacic 3HAHHI
H pearbHOUN
JKA3HU

ITpumenenue
apodeit u
MPOLIEHTOB AT
pEmIEeHHs
MPUKIATHBIX
32124 U3
pa3IUYHBIX
oTpacici 3HAHUH
U peabHOMI
JKA3HA

ITpumeHeHHEe
apobdeit u
MPOLIEHTOB A
pELICHUA
MPHKJIATHBIX
32024 U3
Pa3IUYHBIX
OoTpacnci 3HAHUH
U peaTbHOM
JKH3HA

JcHCTBUTCILHBIC
YUCTIA.



10

11

12

PammonannHbie U
HPPALMOHATLHBIC
YHCIa

Apudmernieckue
ONEPaLUU C
JICHCTBHUTCIBHBIM
M YHCIAMH

[IpuOmmKEHHBIE
BBIUMCIICHHS,
IPaBHIIA
OKPYIJICHUS,
MPUKUIKA U
OLICHKA
pesyabrara
BBIYHCIICHU I

[TpubmmwxEHHbIC
BBIYHCIICHH,
IpaBuiIa
OKPYTICHHUA,
MPUKHIKA H
OLICHKA
pesyabrara
BBIUHCICHHIH

ToxaecTea u
TOKICCTBCHHBIC
npeoOpa3oBaHHsI

Toxnecrsa u
TOKACCTBCHHEBIC
npeodpa3oBaHUA



13

14

15

16

17

18

19

YpasHeHue,
KOPCHB 1
VPaBHCHHA

YpasHeHHe,
KOPEHb 1
YPaBHCHHS

Hepasencrso,
peLICHHE 1
HECPABEHCTBA

Hepasencrso,
peLIcCHuE 1
HCPABEHCTBA

Meton
HHTCPBAJIOB

Pemenne nenpix u
JPOOHO-

PALMOHATBHBIX 1
YPABHCHHUH U
HEPABCHCTB

Konrpoasnas
padora Nel no
TeMe
"MHuoxxecTBA
PANNOHATLHBIX H
JelCTBUTEILHBIX
qncet.
PamuonannHbIC
YPABHCHUSA H
HCPABEHCTRB"



20

21

22

23

OyHKUMA,
CIOCOOBI 3aJaHHSA
(pyHKIHH.
BzamMuo
oOpaTHbIe
(yHKIIHH

I'padux pyHKIHH.
O0nacTs
OnpeaeacHus U
MHOKECTBO
3HAYCHHUH
(¢ynxumu. Hymu
(pyHKIUH.
ITpoMesxkyTKH
3HAKOMIOCTOSTHCTBA
I'paduk pyHKUIHUH.
Obnacts
onpeaeaeHUs U
MHOJKECTBO
3HAYCHHUH
(yHkuuu. Hymu
(D)YHKLIHH.
[TpomesxkyTKH
3HAKOMOCTOSIHCTBA
I'paux pyHKUEH.
Obnacts
ONpEACTICHUS 1
MHOKECTBO
3HAYECHHH



24

25

26

27

28

(¢ynkumu. Hymu
(yHKITHH.
[TpomexyTku
3HAKOTIOCTOSTHCTBA
YUETHBIC U
HCUETHEBIC
(pyHKIIUH

YETHBIC U
HCUCTHEBIC
(pyHKIIUH
CrtencHs C LEIbIM
IIOKA3ATEIICM.
CrangaprtHai
(hopma 3anucu
JCUCTBUTEIBHOTO
YHCIIA

Hcnons3oBanue
MOXOAIIECH
(bopMBI 3aTTHCH
JCHCTBHTCIBHBIX
YHCET A4
PpeLWIECHH
MPAKTAYCCKUX
3a0a4 U
MPEACTABICHUS
JAHHBIX
Hcnons3oBanue
NOIXOIAIICH
(bopMBI 3amTHCH



29

30

31

32

33

JIEHCTBHTETLHBIX
YHCEIT IJIT
peIIcHHS
MPAKTHUICCKHUX
3a1a4 U
TIPEICTABIICHUS
JAHHBIX

CreneHuas
(pyHKUMA C
HATYPaJIbHBIM U
LEAbIM
MOKA3aTeIeM.
EécpolicTea u
rpadux
Apudmernueckuit
KOPEHb
HATYPAIbHOU
CTEIICHH

Apupmernaeckuii
KOPCHb
HATYpaJIbHOH
CTCIICHHU

CpoiicTBa
apu(MeTHUECKOTO
KOPHS
HATYPaIbHOU
CTCICHHU

CpoiicTBa
apuPMETHUECKOTO



34

35

36

37

38

39

KOpHSA
HATyPAIBbHOU
CTCIICHH

CpoiicTBa
apH(pPMETHYECKOTO
KODHSA
HATYpalIbHOH
CTETICHH

CpoiicTBa
apU(PMETHYECKOTO
KODH
HATYpaJIbHOU
CTCIICHU

CpoiicTBa
apu(pMETHUECKOIO
KOPHSA
HATYPAIbHOH
CTCIICHH

CaoiicTBa
apuPMETHUECCKOTO
KOPHA
HATYPaIbHOH
CTCIICHH
JeicTsusg ¢
apu(PMECTHUCCKUM
U KOPHAMH N—OH
CTCNICHH

JleuicTBus ¢
apuPMETHUCCKUM



40

41

42

43

44

45

46

U KOPHAMH n—OH
CTETIICHH

JecTBHs C
apu(pMETHUECKUM
U KOPHAMH N—OH
CTCIICHU

HelcTusi ¢
apu(h)METHUECKUM
U KOPHAMH Nn—OH
CTCIICHU

HeicTeusi ¢
apu(pMECTHUCCKHM
U KOPHSAMH N—OH
CTCIICHH

JleHcTBus ¢
apu(pPMCTHUCCKUM
U KOPHAMH N—OH
CTCIICHH

JelictBus ¢
apuPMETHUCCKUM
U KOPHAMH N—OH
CTCIICHH

Pemenue
HUPPALMOHATBHBIX
YPaBHEHUH H
HEPABEHCTB
Pemenue
HPPALHOHAIBHBIX
YPABHCHHU H



47

48

49

50

51

52

53

HEPABEHCTB

Pemenue
HPPALHOHAIBHBIX
YPABHCHHH H
HCPABCHCTB

Pemenue
HAPPALHOHATBHBIX
VPABHCHHH H
HEPABCHCTB

Pemenue
HAPPALAOHATBHBIX
VPABHCHHI H
HEPABCHCTB

Pemenue
HPPALHOHATBHBIX
YPABHCHHH H
HCPABCHCTB

Pemicaue
HPPAlHOHATBHBIX
YPABHCHHUH U
HEPABCHCTB

Pemienue
UPPALUOHATLHBIX
YPABHECHHH U
HEPABEHCTB
CaoiicTea 1
rpa)uk KOpHA n-
OH CTCIICHH



54

55

56

57

58

59

CroiicTBa

rpauk KOpHS n- 1
OH CTCIICHU
Konrpoasnas

padora Ne2 no

TeMe

" Apudmernyeck

Hil KOpeHs n—oii 1
CTenenmn.
HppannonansHel

¢ YpaBHeHusi u
HepaBeHcTBa'

CuHyC, KOCHHYC H
TAHI€HC

YHCIIOBOTO

apryMeHra

CHHYC, KOCHHYC H
TAHI'€HC

YHCJIOBOIO

apryMeHra

CHHYC, KOCHHYC H
TaHI€HC

YHCIIOBOIO

apryMeHTa

Apxcunyc,

APKKOCHHYC H
APKTAHICHC 1
YUCIIOBOIO

apryMesra



60

61

62

63

ApxcuHycC,
APKKOCHUHYC B
APKTAHTCHC
YHCIOBOTO
aprymMcHra
ApxcuHyc,
APKKOCHHYC U
APKTAHT€HC
YHCIOBOTO
apryMeHra
Tpuronomerpuiec
Kas1 OKPY>KHOCTb,
ONPEACICHHE
TPUTOHOMETPHYEC
KHX (DYHKIIHIT
YHCIOBOIO
apryMeHra

TpuronomeTpu4ec
Kasd OKPY>KHOCTb,
ONpPCCICHHUE
TPUTOHOMETPHYEC
KHUX (DYHKIHIT
YHCIIOBOTO
apryMeHTa
TpuronomeTpuuec
Kas OKPY’KHOCTb,
OnpeacICHUE
TPHTOHOMETPUYEC
KuX (PyHKIHH



65

66

67

68

69

70

YHCIIOBOTO
apryMeHTa
Tpuronomerpuiec
Kas1 OKPY>KHOCTb,
ONpeACTICHHUE
TPUTOHOMETPHYEC
KHUX (DYHKIUI
YUCJIOBOTO
apryMeHra
Tpuronomerpuiec
Kasi OKPY>KHOCTb,
OIpeCTICHHUE
TPUTOHOMETPHYEC
KHX (DYHKIHI
YHCIIOBOTO
apryMeHTa
OcHoBHBIC
TPUTOHOMETPHYEC
Kue (popiybl
OCHOBHBIE
TPUTOHOMETPHUCCK

ue (HopMy bl

OCHOBHEIC
TPUTOHOMETPHUCCK

ue popMy s

OCHOBHEIE
TPUTOHOMETPHUYECK



71

72

73

74

75

76

77

78

ue (popMyisl

OCHOBHEIE
TPHTOHOMETPHYCCK

ue (popmy sl

OCHOBHBIE
TPHUTOHOMCTPHICCK

ue (popMy Ikl

IIpeobpasosanne
TPUTOHOMCTPHUCC
KUX BBIPAKCHUH
IIpeoOpazoBanue
TPUTOHOMETPHYEC
KHX BBIPAKCHUI

ITpeoOpazoBanue
TPHUTOHOMETPHUECK
HX BBIPAKCHUHA

IIpeobpaszosanue
TPHUTOHOMETPHYECK
HX BBIPAKCHHI

IIpeobpaszosanne
TPHTOHOMETPHUYECK
HX BBIPDAKCHHU

IIpeobpasoBanue
TPUTOHOMCTPHUYECCK



79

80

81

82

83

84

85

86

UX BBIPAKEHUI

ITpeobpazosanue
TPHTOHOMETPHYECK
HX BBIPAXKCHHHI

[Ipeobpazosanuc
TPUTOHOMETPHYECK
HX BBIPAKCHHH

Petenue

TPUTOHOMCTPHYCC

KUX YPABHCHHHA
Peunrenue
TPUTOHOMETPHYECK
HUX YPABHCHHU

Pemenne
TPUTOHOMETPHYICCK
HX YPABHCHHH

Pemenue
TPUTOHOMETPHYECK
HX YPABHCHHU

Pemenue
TPUTOHOMETPHYECK
HX YPABHCHHH

Pemenue
TPUTOHOMETPHUICCK



87

88

89

90

91

92

WX YPABHECHUH

Pemenune
TPHTOHOMETPHYCCK
HX YPABHCHHH

Pemenue
TPHTOHOMETPHUUYCCK
HX YPABHCHHI

Pemicaue
TPHTOHOMETPHYECCK
UX YPABHCHHH

Koutrpoannasn
padora Ne3 no
Teme "' PopMyJIbI
TPUTOHOMETPHIL
Tpuronomerpuyu
eCKue
ypaBHeHus'

[TocnemoBatenbHO
CTH, CITOCOOBI
3aIaHUS
MOCJIEI0BATEIHHO
CTEH.
MOHOTOHHBIC
MOCJIEI0BATEILHO
CTH

Apudmernueckas



93

94

95

96
97
98
99
100

U TEOMETPUYECKAS
MTPOTPECCHH.
Hcnons3oBanue
MPOTPECCHU AT
pCHICHUSA
peaNbHBIX 3a1a4
MPHKJIATHOTO
xapakrepa
beckoHeyHO
yOBIBAIOIIAS
reoMeTpHYCCKasd
IPOTPECCHSL.
Cymma
OCCKOHEYHO
yOBIBAIOIICH
TCOMCTPHYECKOM
TMPOTPECCHHU

®dopMyna
CJIO0YKHBIX
MPOLIEHTOB

®opmyia
CJIOKHBIX
MPOLICHTOB
ITopTopeHue
TIopTopeHue
[ToBTOpeHUe

IIoBTopeHue

Hrorosas

[ T Gy



101 kouTposBLHAN
pabdora
O0001mcHHE,
CHCTEMAaTH3aIUs
3HAHUU 32 KypC
aareOpbl H HAYA
MaTEMaTHYECKOTO
anamu3a 10 xmacca
OBLEE
KOJIMYECTBO
YACOBTIIO
[TPOTPAMME

102

102




11 KIIACC

Ne

i/
n

10

KosmuecrBouacon

Temaypoxa Bce KonaTpoanHbIE
ro padoTsI

Cremens C
PALHOHATBHBIMIOKA3ATCIICM !
CRoiicTBACTENICHH 1
[MpeoGpazoBaHKe BLIPAKEHUM,
COACPKALUUX PALMOHATILHBIC 1
CTCIICHU
[IpecodOpazopaHUC BEIPAKCHHHT,
COZCP>KAIUX PALMOHATBEHBIC 1
CTCIICHU
[Mpeodpa3oBaHKE BRIPAKCHHH,
COICPKAIUX PALHOHATEHBIC 1

CTCTICHH
IloxasarenpHBIEYPABHCHHS H
HEPABCHCTBA
IToxaszareapHbICYDABHEHHS H
HEPABEHCTBA
INoxaszarenpHBICYPABHCHHS H
HEPABEHCTBA
INokazarenpHBICYPABHCHHS U
HEPABCHCTBA
IMoxa3zarcapHBICYPABHCHHSA H
HEPABCHCTBA

IIpakTHueckne
padoThI

Haransy4
eHust

Jdaexkrponnslenudposbieodpazonar
eJILHBIEPECYPCHI



11

12

13

14

15

16

17

18

19

20

21

22

[ToxazarenpHas PyHKIHS, €&
CBOMCTBA U Tpauk

Konrposmnast padora Nel
o teme " Crenens ¢
PAIMOHAJIBHBLIM
MIOKA3aTesIeM.
HoxasarensHas GyHKIUA.
IHoxasaTenbHBIC YPABHCHUA
" HepaBencTna'
Jlorapu(muuncna

HecarnyuHric u
HATYPAJIbHBICIOTapH (MBI
[Tpeodpa3zoBAHUCBHIPAKCHHH,
COACPIKAIHXIOTapH PMBI
[TpeoOpa3oBaHUEBBIPAKEHHIH,
COJECPKAIUXIOTAPH (PMBI
[IpeoGpa3zoBaHHECBBIPAKEHHIA,
COACPKALUXIOTapH (PMBI
[IpeoOpazoBaHUCBHIPAKCHHIH,
COZICPKALTUXIOTAPH (PMBI
Jlorapu(h)MUUCCKUCYPABHCHUA
H HEPABEHCTBA
Jlorapu(mMutecKuCy paBHCHHS
H HCPABCHCTBA
Jlorapu(pmMHHECKHEYPABHEHUS
U HEPABEHCTBA
Jlorapu(pmuueckueypaBHEHHs
U HCPaBEHCTBA



23

24

25

26

27

28

29

30

31

32

33

Jlorapudmuyeckas pyHKIus,
c€ cBoiicTBa H rpaduk

Jlorapu(muyeckas QyHKLUHA,
e€ cBolicTBa M rpaduk

Jlorapudmuieckas QPyHKIHMA,
e cBolicTBa U rpauk
TpPHrOHOMETPHUYCCKHE
(pYHKIMH, HX CBOHCTBA H
rpauku
TpHroHOMETPHYECKHE
()YHKIUH, HX CBOICTBA U
rpapuxu
TpuroHomMeTpHyECKHE
(h)yHKLMH, UX CBOHCTBA U
rpapuku
TpuronoMerpuyecKue
(yHKLMH, HX CBOICTBA U
rpauku
[IpuMEpPBITPUTOHOMETPHUECCK
HXHCPABCHCTB
[TpuMEPBITPHTOHOMETPHUECK
HXHEPABEHCTB
[IpuMepBITPHTOHOMETPUUECK
HXHEPABEHCTB
Kontpoasnasi padora Ne2
1o Teme
««JIorapupmiueckas
¢byuxnus.



34

35

36

37
38

39

40

41

42

43

Jlorapundmmueckue
VPABHCHHA H HCPABCHCTBA,
Tpuronomerpunueckne
GysHxmn n nx

rpa¢gurn, Tparonomerpuuec
KHE HEPABEHCTB A
HenpepsiBHble(DyHKITHH
Meroa uHTEPBANIOB A
PCLICHHS HEPABEHCTB

Metoa uHTEPBAIOB A1
PCIICHIS HCPABEHCTB
[TpousBogHaspyHKITHH
ITpousBoaHas(pyHKIIHH
I'eomeTpuucckuii n
(u3uuecKuil CMBICT
MPOU3BOJHOM
I'eomerpuucckuii u
(PM3HICCKUH CMBICIT
MPOU3BOIHOHU
ITpou3BOAHBICICMCHTAPHBIX
(GyHKLHIT
ITpon3BOaHBICAIEMEHTAPHBIX
byHKIMiT

IIpou3BoaHAA CYMMBI,
NPOU3BEACHUS, YACTHOTO
(yHKUHH

IIpou3BoaHAsA CyMMBI,
MPOU3BEACHHUS, YACTHOTO



45

46

47

48

49

50

51

52

53

(pyHKIHiT

[Ipou3BoaHAS CYMMBI,
NPOM3BEACHHUSA, YACTHOTO
(pyHKIHI

[IpuveHeHue Npou3BOAHOU K
HCCICAOBAHUIO (DYHKIIHIT HA
MOHOTOHHOCTb H 3KCTPEMYMBI

[IprMeHeHHE TPOU3BOIHOM K
HCCICAOBAHMEIO (PYHKIHIT HA
MOHOTOHHOCTB H 3KCTPEMYMBI
IIpuMeHenne Npou3BOIHON K
UCCIICOBAHMIO (DYHKITHH HA
MOHOTOHHOCTB H 3KCTPECMYMBI
IIprmeHEHHE TPOU3BOIHOM K
UCCIIEA0OBAHMIO (DYHKIIHMH HA
MOHOTOHHOCTB H 3KCTPEMYMBI

Haxoxaenue HandOIbIIEro u
HAMMCHBIICTO 3HAUCHHUS
(DYHKIMH HA OTPE3KE
HaxoxneHune HanOOIbIIEro 1
HAMMCHBIICTO 3HAUCHUS
()yHKLMH HA OTPE3KE
HaxosxnacHue HanOOIbIIETO H
HAMMCHBIIICTO 3HAYCHUS
(yHKIMH HA OTPE3KE
Haxosxnerne HanOOIBIIETO H
HAHMCHBIIICTO 3HAYUCHUS
(D)YHKIIHH HA OTPE3Ke
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60

61

62

Haxoxnenne HauOOIbIIETO U
HANMCHBINECTO 3HAUCHUSA
()YHKIIMH Ha OTpE3Ke

Haxosknenre HanOOoIbIIEro u
HANMEHBIIETO 3HAUCHUS
(DYHKLIMH HA OTPE3KE

[IpuMeHeHne npou3BOIHOU
A7 HAXOKACHHUS HAWTYYIIET O
PCLICHUS B MPHKIATHBIX
3aJa4ax, A/ ONpeAcICHUSA
CKOPOCTH MpOLECCa,
3aJaHHOTO (POPMYJIOH WK
rpapukoM

Konrposmnas padora Ne3
no teme "' IlponsBoanasi.
IIpumenenne npou3BoIHoii"

ITepBooOpasHas.
TabnunanepBooOpasHbIX

[TepBooOpasHas.
TabmuuanepBooOpas3HbIX

Hurerpan, reoMeTpUUECKHN U
(Gu3uuecKuil CMbICT
HHTErpajia

HHrerpan, reoMmeTpuueCKui 1
bu3uueckuit cMbICT
HHTErpaga

Hurerpan, reoMeTpHUICCKHil 1
(pu3HYUCCKHI CMBICTT
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67

68

69
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71

HHTETpana
Brruncnenue uHTErpana no

(opmy e
Herotona—JIeiioauna

BrrucnaeHue HHTErpana mno

(opmy e
Herworona—JleiiOauma

BrraucaeHne uHTErpana mno

opmy e
Herorona—JleiiOHuma

Brrumciaenue uaTErpana mno

(popmy e
Herorona—Jleiidoauma

CHCTeMBUIHHEHHBIXY PABHEHH

(V)

H

CHCTeMBUTHHEHHBIXY PABHEHH

v

H

Pemenne npuKIaaHbIX 33424
C MOMOIIBE) CHCTEMBI
JIMHCHHBIX YPABHCHUI

Pemenune npukmaaHeIx 32024
C MOMOIIBK) CHCTEMBI
JIUHCHHBIX YPABHCHUHI

CucreMsl H COBOKYITHOCTH
LCTBIX, PAITHOHATBHBIX,
HPPAIHOHATBHBIX,
MOKA3aTCTBHBIX,
TOTapUPMHUHMCCKUX YPABHCHUTH



72

73

74

75

76

77

¥ HEPABEHCTB

CucreMsl B COBOKYITHOCTH
LEJIBIX, PALIMOHAIBHBIX,
HPPALHOHATBHBIX,
MOKA3aTEIbHBIX,
JA0rapu(pMHUECKHX YPABHEHUH
U HEPABEHCTB

CucreMbl H COBOKYTHOCTH
LEJIBIX, PALIMOHATBHBIX,
UPPALMOHATILHBIX,
HOKA3aTCbHBIX,
Jorapu(pMHUECKHX YPABHEHUH
U HCPABCHCTB

CucreMbl 4 COBOKYITHOCTH
LCTIBIX, PALMOHATBHBIX,
HUPPALHOHATBHBIX,
MOKA3aTCIbHBIX,
JOrapu(P)MHYCCKHUX YPABHCHHIA
M HCPABCHCTB
Hcnoas3osanue rpagukos
(OyHKUMH I8 PCIICHAS
YPABHEHHI H CHCTEM
Hcnons3osanue rpadguxon
GyHKIMH 7715 pereHus
YPaABHECHUM U CUCTEM
IIpumeHEeHHE YpPABHEHHUH,
CHCTCM H HCPABCHCTB K
PEIICHHEO MATCMATHYCCKHX
3a4a4 | 33729 U3 PA3IMIHBIX



001acTed HAYKH U peATbHOM
KU3HH

Kounrposmnast padora Ned
no reme "Hurerpaa u ero
npumenennst. Cucremsl
ypaBuenmii'"

HarypansHbie 1 nenasie Ynucia
B 33Ja4ax U3 PEATbHOU *KU3HU
HarypansHbie 1 neasie Ynucia
B 34Ja4aX H3 PCaTbHOU XKU3HU
HarypansHsle H 1enslie Yucia
B 33Ja4aX U3 PEaTbHOH YKU3HU
[ Tpu3HAKMIE TAMOCTHIETBIXY
ucen

[Ipu3HAKHIC TMIMOCTHLCTBIXY
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HCCII

[ Ipu3HAKHIC TMMOCTHLICTBIXY
HCEI

ITosropeHue, 0000IICHNHE,
CHCTEMATU3ALUS 3HAHHIL,
YpaBHCHUSA

[TosTOpeHue, 0d600MIICHNHE,
CUCTCMATH3AIHAA SHAHHH.
YpaBHEHUA

[TosTOpeHue, 0000IIEHN E,
CHCTEMATH3AIH 3HAHHH.
VYpaBHeHHs

[ToBropeHue, 0600HICHH E,
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92

93

94

95

96

97

CHCTEMATHU3AIIHS 3HAHHH.
YpaBHeHUA

[ToBTOpeHue, 0000MmEHUE,
CHCTCMATH3ALMS 3HAHKH.
VYpaBHeHH

[loBropeHue, 0000mICHHE,
CHCTCMATH3AIHA 3HAHHH.
VYpaBHeHuA

[loeropeHue, 0000mICHHE,
CHCTCMATH3ALIHA 3HAHHI.
Hepasencrsa
[TosTOpeHue, 0b600mECHME,
CHCTCMATH3ALHS 3HAHHI,
Hepasencrsa
[TosTOpEHUE, 0000MICHNE,
CUCTEMATU3ALUS 3HAHUH,
Hepagsenctra

[ToBTopeHue, 0000IIECHN E,
CHCTEMATU3ALMS 3HAHUH,
Hepagencrra
[losropenue, 0000mCHHE,
CHCTCMATH3ALHs 3HAHHH,
CucreMsl ypaBHEHHH
ITosropeHue, 00600mICHNUE,
CHCTCMATH3ALHS 3HAHHI.
CucreMbl ypaBHEHHI
[TosTOpeHHUe, 0000MICHHE,
CHUCTCMATH3AITHA 3HAHHIH.
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99

10

10

10

OyHKIHA

[ToBTOpeHue, 0000mIEHUE,
CHCTEMATH3ALHs 3HAHHUH.
OyHKIHH
HrorosasikouTpo/iLHasapado
Ta

HroroBasikOHTpO/IbHAAPADO
Ta

O000mIeHHE, CHCTEMATH3AIHS
3HAHHWH 3a KypC anreOpsl 1
HAYAT MATEMATHYCCKOTO
ananmsa 10-11 kmaccos

O600menue, cHCTEeMaTH3ALM I
3HAHHUH 32 KypC anredpsl 1
HAYAJT MATEMATHYECKOTO
anamu3a 10-11 kmaccos

OBLIEE KOJIMYECTBO YACOB
I1O ITPO'PAMME

102






