MUHUCTEPCTBO ITPOCBELEHUSI POCCUUCKOW ®EJAEPALIMU
Munucreperso obpasoBanus UyBauickoii Pecny6iinku
LlymepauHeKHii MyHHUHNAABHBIA OKPYT

MAOY "Xoaapcekas CQUI um. U.H. Yabsnosa"

PACCMOTPEHO COI'JTACOBAHO YIBERPAKJ/IEHO
neaaroru4ecKum 3amecTuTelb IMpeKTOpa f}f Hupexrop, -
COBETOM %77 [
[Tporokon Nel ®. E. Ilerposa 3B Makaposa
0T «30» 08 2024 r. «30» 08 2024 . 4-C

082024 >
‘%,“ﬂ gyt W pr
“ey s Ln‘l“t‘p

PABOYAS IMTPOI'PAMMA
(ID 2785408)

yueOHOro npeamera «Ajre6pa 1 Ha4Ya1a MATEMATHYECKOr0 AaHAIH3A.
basoBblii ypoBeHb»

Jutst odyyvatouxest 10-11 knaccon

Xoaapsbr 2024



MMOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma ydeOHOro Kypca «Anredpa ¥ Hayajga MaTEMaTUYECKOTO
aHanau3a» 0a30BOro ypoBHA st ooyuaromuxces 10 —11 kimaccoB pa3zpaboTaHa Ha OCHOBE
denepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpPEeIHEro oOIero
oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMA, TPEIBABIAEMBIX K
MaTeMaTH4eCcKOMy 00pa30BaHUIO, U TPaIULIUA poccHuiickoro odpazoBaHus. Peanuzanus
MPOrpaMMbl OOECIICYMBACT OBJIAJICHUE KIFOUCBBIMH KOMIICTCHIIMSMH, COCTABIISIFOIITUMU
OCHOBY JUIA  CaMOPa3BUTHUA W  HENPEPHIBHOTO  O0pa3oBaHUsA,  IEJIOCTHOCTH
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U MTO3HABATCIIBHOTO PA3BUTHS JIMYHOCTH O0YUYaOIINXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTUYECKOTO aHAIN3a» SBJISCTCS OJHUM U3 Haubosee
3HAYMMBIX B TpPOTpaMME€ CTaplIed IIKOJbI, ITOCKOJBKY, C OIHOW CTOPOHBI, OH
oOecrieynBaeT WMHCTPYMCHTAIBHYIO 0a3y IS HM3yYeHUS BCEX €CTECTBCHHO-HAYYHBIX
KypcoB, a C JPYroil CTOpOHBI, (OPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MHBIILICHUE
yyaliuxcsi Ha YpPOBHE, HEOOXOJMMOM JUISi OCBOCHHS KypcOB HWH(GOPMATHKH,
OOIIEeCTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B paMkax JaHHOTO Kypca ydamruecs
OBJIQJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOoTopas (OpMYIHpPYeT CBOU
JOCTH)KCHUSI B MaTEMaTHUECKOU (opme.

Kypc anrebpbl W Hayan MaTeMaTHYECKOTO aHajlu3a 3aKjIaJblBa€T OCHOBY JIJIs
YCTEITHOTO OBJIAJICHUS 3aKOHaMH (PU3MKU, XUMHH, OWOJIOTHMH, TOHMMAHUS OCHOBHBIX
TEHJCHIIMM SKOHOMHMKHA U OOIIECTBEHHOW JKW3HHU, IO3BOJSIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HMCIOJb30BaTh UX B
MTOBCETHEBHOM XM3HU. B TOXKe BpeMsl oBiiajicHue aOCTPAKTHBIMU U JIOTHYECKU CTPOTUMH
MaTeMAaTHYCCKUMH KOHCTPYKIMSMH pPa3BHBAET YMCHHE HAXOJHWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHHS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETH3AIIUIO,
a0CTparupoBaHWE W AHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B
X0JIe M3YYCHUS alreOpsl M Ha9aJl MaTEMaTHUECKOTO aHalli3a B CTapIel MIKOJIe yJalruecs
MOJTy4atOT HOBBIM ONBIT PENICHUS MPUKIAJAHBIX 3a7ad, CaMOCTOSTEIIBHOTO MOCTPOCHUS
MaTeMaTHYECKUX MOJEICH pealIbHBIX CUTYallMid M HHTEPIIPETAIIMH TOJYISHHBIX PEIICHHM,
3HAKOMATCS C IpUMEpaMHd MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B NIPHUpPOJIe, HAyKe W B
HMCKYCCTBE, C BBIJAIOMIUMHUCS MaTeMaTHYCCKIUMHU OTKPBITHSMU U UX aBTOPaMHU.

Kypc o6magaeT 3HAYMTENBHBIM  BOCIHUTATCIBHBIM  IMOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak 4epe3 yueOHbIM MaTepua, CIiocoOCTBYONNN (GOpMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHUSI, TaK H 4Yepe3 crnenuduKky ydeOHOW JesATENbHOCTH, TpeOyromen
CaMOCTOSITEIILHOCTH, aKKYpPaTHOCTH, TNPOJOJDKHTEIPHOW KOHIICHTPAIIMM BHUMAHHS H
OTBETCTBEHHOCTH 32 IMOJYyYCHHBIA pe3yJIbTarT.

B ocHoBe MeTommku oOydueHmsl anreOpe W HadajgaM MaTeMaTHYeCKOro aHalIn3a
JICKUT ACATSIALHOCTHBIN IPUHITUAII OO yUCHHUS.



CrpykTypa Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO aHalu3a» BKIKOYAET
CJIEAYIOIIHNE COJIEPIKATETbHO-METOUYECKIE TUHUU: «HYKcia U BeIYUCICHUsD», «DyHKIIUU
u rpadpuku», «YpaBHEHHS M HEpaBeHCTBa», «Hauana maTemaTH4yecKoro aHaiuzay,
«MHoOxecTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIMYECKUE JIMHUU
M3Yy4YaloTCsl HAa NPOTSHKEHUM JBYX JIET OOydYeHUs B CTaplied IIKoJie, €CTECTBEHHO
JOTIOJIHSST IPYT Apyra U MOCTENEHHO HACHINIAsICh HOBBIMU TEMaMU U pasiesiaMu. JlaHHBIM
KypC SIBJISIETCSI UHTETPATUBHBIM, MTOCKOJIbKY 00beAUHSET B ceOe Co/epKaHuE HECKOIbKUX
MaTeMaTU4YeCKUX JUCHUMIUIMH: airedpa, TPUTOHOMETpHUS, MaTEeMaTUYECKUN aHalu3,
Teopuss MHOXeCTB U Jip. [lo Mepe Toro kak ydamuecsi OoBllaJieBalOT BCE Ooliee MIUPOKUM
MaTeMaTHYeCKUM  allaparoM, y HHUX  [ocjiedoBaTeibHO  QopMmupyercs
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYI0 MOElbh pealbHOW CHUTYyalluH,
NPUMEHATh 3HAHUS, TMOJyYeHHbIe B Kypce «Aurebpa W Hauyajga MaTEMaTHYE€CKOTO
aHaNIM3ay, JUIsl peleHUs] CAMOCTOSITENIbHO C(hOPMYITMPOBAHHON MaTeMaTUYECKOM 3a/1auu, a
3aTeM WHTEPIPETUPOBATH MOTYUYEHHBINA PE3yiIbTaT.

CopepxarenbHO-MeTOAMYECKass JUHUSA «Yucna W BBIYMCICHUS»  3aBEpIIaeT
dbopMupoBaHUE HABBIKOB UCIIOJIL30BAHUS JEHCTBUTEIIBHBIX YUCEN, KOTOPOE OBLIO HAYATO
B OCHOBHOI mikosie. B crapmeil mkosje ocoboe BHUMaHUE yiAenseTcs (HOpMUPOBAHHIO
MIPOYHBIX BBIYMCIUTEILHBIX HABBIKOB, BKJIFOYAIONIUX B CEOS MCMOJB30BAHUE Pa3IUUHBIX
dbopM 3amucu NEUCTBUTEIBHOTO 4YKCIIA, YMEHHE PAlMOHAIBHO BBIMOJIHATH ACHCTBUS C
HUMH, JeNlaTh NPUKHUAKY, OIEHUBATh pe3ynbrar. OOywarouuecs MOJYy4arOT HAaBBIKU
npuOIMKEHHBIX BBIYMCICHUM, BBIIOJHEHHUS JCHCTBUN C 4YHCIaMH, 3allMCAaHHBIMH B
CTaHAapTHOU (opmMe, UCTIONB30BAHUS MaTEeMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX
BBIPAKECHUM.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEANM3yeTCs] Ha MPOTSHKECHUU BCEro 00ydeHUS
B CTapuleil IIKOJE, TOCKOJBbKY B KaXIOM pa3Jeiie MporpaMMbl MPEAYCMOTPEHO pEUIEHUE
COOTBETCTBYIOIMX 3anad. OOyyaronuecs OBIaJACBAIOT PA3IUYHBIMU METOJAMU PEIICHUS
[ENbIX, PAIMOHAIBHBIX, HWPPANMOHATBHBIX, I[IOKA3aTENbHBIX, JOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUN, HEPABEHCTB M HX cHcTeM. [loiydyeHHble yMEHHs
UCIIOJIB3YIOTCSl TPU  HCCIEAOBAaHUM (YHKIHK C TOMOIIBIO TMPOW3BOJAHON, PpEUICHUU
MPUKIAJAHBIX 3a7a4 W 3aJlad Ha HaXOXKJEHUE HaWOONBIIUX M HAUMEHBIINX 3HAYCHUU
bynkiuu. JlanHas conepikatenbHas JUHUS BKIIOYaeT B cedsa Takke (QopMupoBaHHE
YMEHUH BBIMOJTHATH PAacuéThl mo (GopmysiaM, TpeoOpa3oBaHUs IIENBIX, PAIlMOHATBHBIX,
UppAlMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TakXKe BbIPAXKECHUH,
coJiep KaIux cTerneHu u aorapudmel. biaromaps n3ydeHno anreOpandeckoro Marepuaia
MPOUCXOJUT JalbHEWIIee Pa3BUTUE AJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBIILICHHS
ygamuxcsi, GopMUPYIOTCSI HaBBIKH JEAYKTUBHBIX PACCYXKICHHUM, PaOOThI C CHMBOJIBLHBIMHU
dbopmMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH ¥ 3aBHCHMOCTEH B BHJE pPABEHCTB U
HepaBeHCTB. AnreOpa mnpeniaraetT 3(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl  PEIICHHS



MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/a4, HAMISIAHO JAEMOHCTPUPYET CBOM
BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHO-MeToAMYecKas TUHUS «DYHKIUU U TpaUKI» TECHO MeperieTaeTcs
C IPYTUMU JUHUSIMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCJIEI0BATEIbHOCTD
u3yueHus martepuana. V3ydeHue CTENneHHOW, IOKa3aTelabHOM, JorapudMHUUecCKOd U
TPUTOHOMETPUUYECKUX (YHKIIUH, UX CBOUCTB U IpadUKOB, UCIOIb30BaHUE (PYHKIIMMA HJIsI
pelieHus 3aja4 U3 APYyrux y4eOHbIX MPEAMETOB U peaibHOM KU3HU TECHO CBSI3aHO KaK C
MAaTEMAaTHYECKUM aHAJU30M, TaK U C PEIICHUEM YpaBHEHUWA W HEpaBeHCTB. [Ipu sToMm
OoJibllIoe  BHHMaHUE yienseTcs (OpPMHUPOBAHUIO YMEHHS BbIpaXkaTb (QopMmysiaMu
3aBUCUMOCTU MEXAY Pa3IUYHBIMU BEJIMUYMHAMH, HCCIIEIOBATh MOJYYeHHBbIE (YHKIUH,
cTpouth ux rpaduku. Marepuan 3To coaepkKaTeIbHON JMHUM HAIlEJIeH Ha pPa3BUTHE
YMEHHI M HaBBIKOB, IO3BOJSIONUIAX BbIPAXaThb 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B
paznu4yHOM (QopMe: aHAIUTHUYECKOW, rpaduyeckoil u cioBecHoil. Ero wu3yuenue
CIIOCOOCTBYET PA3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETU3ALINH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHass JmHMS «Hadama MaTeMaTHMYecKoro aHalin3a»  MO3BOJISET
CYIIECTBEHHO pAaCUIUPUTh KPYr KaK MaTeMaTUYECKUX, TaK U TMPUKIAJHBIX 3ajaad,
JOCTYITHBIX 00YUYaIOIINUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb UCCIICIOBATh U CTPOUTH
rpaduku GyHKUUNA, OMpenensTh UX HAUOOJbIINE M HAUMEHbBIINE 3HAYCHUS, BBIYUCIISATH
wiomaan GUryp u o0bEMBI Tesl, HAXOJUTh CKOPOCTH M YCKOpEHHUs IpolieccoB. JlaHHas
coJiepKaTeibHasl JIMHUS OTKPBIBA€T HOBBIE BO3MOYKHOCTH IMOCTPOCHUS MATEMAaTHYECKUX
MOJEJIEN peasbHbIX CUTYyallui, HAXOXKACHUS HAWITy4dllero peuieHus B IPUKIAIHbIX, B TOM
YHUCJIE COLUAIBbHO-I)KOHOMUYECKUX, 3a/lauax. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOTO
aHajgu3a  CIIOCOOCTBYET  pa3BUTHUIO  aOCTPakTHOro, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIICHUS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEMaTUKA B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs y3HAIOT O BBIAAIONIUXCS
pe3yibpTaTax, MOJIYYEHHBIX B XO/I€ Pa3BUTUS MAaTEMATUKHU KaK HAyKU, U UX aBTOpax.

ConepxatenbHo-MeTOAMYECKass JUMHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSILICHA 3JIEMEHTaAM TEOPHUHM MHOXECTB. T€OpPETHUKO-MHOKECTBEHHBIE NPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKA ©  TpeajiararoT HauOolee
YHUBEPCAIBHBIN SI3bIK, 00BEIUHSIONINI BCE pa3/Iesibl MATEMAaTUKH U €€ MPUIIOKEHUN, OHU
CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE JUCLUIUIMHBI B €qMHOE 1enoe. [103ToMy BaXHO 1aTh
BO3MOXHOCTh IIKOJbHUKY MOHUMATh TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOM
MAaTEMAaTHKH U UCITOJIb30BaTh €0 JUUIS BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa v Hadajsa MaTeMaTHUYECKOTO aHAIW3a» MPHUCYTCTBYIOT TaKXke
OCHOBBI MAaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOPBIC MPHU3BAHBI CPOPMUPOBATH HABBIKU
IIOCTPOEHUSI MOJEJNEN PEATbHBIX CUTyalHUH, UCCICIOBAHUS STUX MOJEIEH C MOMOUIBIO
anmapata aiareOppl M MaTeMAaTHYEeCKOro aHajlu3a M UHTEPIpETald IMOJYy4eHHBIX
pe3ysbTaToB. Takue 3aaHus BIUIETEHBI B KaXKIbIM W3 pa3feiaoB NPOTrPaMMBbI, TOCKOJIBKY



BECh MaTepuan Kypca LIMPOKO HCIONb3YeTCs ISl pelleHus NpUKiIaaHblX 3agad. [Ipum
pPELICHUH peajbHBIX MPAKTHUYECKUX 3a7ad Yydyallhecs pa3BUBAIOT HaOIIOAATEeNbHOCTD,
YMEHUE HaxOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCsi, MCHOJIb30BATh aAHAJOTHIO,
0000111aTh U KOHKPETU3UPOBATh MpodiemMy. [lesreapbHoCcTh 0 (POPMUPOBAHUIO HABBIKOB
pelIeHus] TPUKIAJHBIX 3aJad OpPraHU3yeTcs B MPOLECCe HM3YYEHHs BCEX TEM Kypca
«AnreOpa u Havyajla MAaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM muiaHe Ha M3ydeHHE Kypca anreOpbl U Hayajdl MaTEeMaTHYECKOro aHajiu3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Henento B 10 kmacce u 3 yaca B Henenmo B 11
KJ1acce, BCero 3a JiBa roja ooyuyenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PELICHUs MPUKIaJAHBIX 33a/lay U3 Pa3IudHbIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATypaJIbHOM CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHHU M HEPABEHCTB K PEIIEHUI0 MATEMATHYECKUX 3a/1ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CHOKHBIX MPOLEHTOB. VCronbp3oBaHKWE MPOTPEeCcCUd s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOIIECCOB U SIBJICHUM, PU PEIICHUH 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUE (YHKIIMU HA TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUU 3a]ady U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo gopmyine Hetotona—JleiiOuuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIiecTBa, MpeJCTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (dbuznyeckoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHOM  JAESATENIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM0O0pa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU; TOTOBHOCTBbIO K AaKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00AJbHOTO XapakTepa OSKOJOTHMYECKHX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTEeMaTHYEeCKOM KyJNbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YyIOTCS OBJIaICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00Y4aArUUXC (0C8OEHUE
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIy TMOHATUAMH; (HOPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTpHULATENbHbIC, E€AUHUYHBIE, YacCTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIbCKUH MHCTPYMEHT IO3HAHUS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popMaIuu 1o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MJIEH, HAIICJICHHBIE HA MOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pEUIEHUd  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW paOOTHI MPHU pPEUICHUH YIeOHBIX 3a7a4; MPUHUMATH 11eJTb
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvle  pezynamuenvie  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yu€TOM HOBOU MH(OpMAaIuu.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU U YCIOBUAM, OOBICHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHUs JOJDKHO OO€CleyuBaTh JIOCTHIKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTudyeckue  omepandd  C  palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dbopMa 3amuMcu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypaJllbHOW CTEIEHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOIBHOTO yIila Yepe3 oOOpaTHbIE TPUTOHOMETPUYECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peIlIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh YypaBHEHHS U HEPABEHCTBA JJISI PEIICHUSI MaTEeMaTUYECKUX 3a1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 1715 pellIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEN NPH PEIICHUH 3aJlay U3 JPYTHX y4eOHBIX MPEIMETOB M pealbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallUy HaJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JIorapudM 4YuCa, TECITUYHBIE W HATypajibHbIC
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXkKAIIMX Jorapugmsl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTaBISATh
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpemMyMma (QyHKIUM, HauOoybliee U
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUHN; H300pakaTh UX Ha KOOPJIWHATHOM TIJIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCIUTIINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKIUN, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aa4yd, B TOM YHCJIE COIMATBLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 MHO0xecTBO, orepauy HajJ MHOKECTBaMHU. 1
Huarpammer Ditnepa—Benna
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OECKOHEYHBIE MTEPHUONUECKHIE TPOOH
Apudmernueckue onepanuu ¢
3 palnMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAKEHUM
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 3374 U3 Pa3TUIHBIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpacJell 3HaHUW U peaabHOU KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMoHalIbHBIE YUCIIa
7 Apudmernueckue omnepaiuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPAaBUIIA
8 OKPYIJICHMS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHms
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHncTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaAJIOB
13 Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX
YpaBHEHUIN U HEPABEHCTB
KonTponsHas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH
I'paduk dyakmmu. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM [TOKa3aTeIeM.
18 CrannapTtHas (hopma 3armcu
JNEHCTBUTENLHOTO YnCIa
Hcnons3oBanue moaxoasiieii opmpl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHNs MPaKTUYECKHX 3a7a4d U
MIPE/ICTaBJICHHUS TAHHBIX
CrenenHas GyHKIHS C HATYpPaJIbHBIM U
20 eJbpIM nokasareneM. E€ cBoiicTBa 1
rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTEIIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJbHOW CTENEHU

26 JeiicTBus ¢ apupMeTHIeCKUMU KOPHAMH N—
OH CTeTIeHN

27 JleiicTBust ¢ apupMeTHUECKUMU KOPHSIMHU N—
O} CTEeTIeHN

28 JeiicTBus ¢ apupMeTHIeCKUMU KOPHAIMH N—
OHl CTeneHn

29 JeiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
01l CTeneHn

30 JlelicTBus ¢ apupMETHUCCKIMU KOPHSIMHU N—
011 cTeneHn

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

32 Penrenne nppaiiMOHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppaiiiOHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

34 Pemienne nppaiiMOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

35 Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

HCEPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0ii cTENeHN

37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtposnsHas paboTa o teme

38 "ApudMeTHuecKuii KOpeHb N—0i CTETeHHN. 1
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBaA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yHKIIHI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

50 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUMN




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
55 Pemenne TpUroHoOMeTpHUUECKUX YpaBHEHHM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
59 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPHUH. TpUTOHOMETPUIECKHE 1
ypaBHEeHUS"
IlocnenoBatenbHOCTH, CIOCOOBI 3a4aHUS
61 OCJIEIOBATEILHOCTEN. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccuu. Vcnosip30BaHue Mporpeccun 1
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBAIOIIEH r€OMETPUYECKOM MPOrPecCHu
64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 ®dopmyrna CI0KHBIX IPOLIEHTOB




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM
CBoiicTBa cTeneHN 1
3 [IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX 1
panroHaIbHBIC CTCTICHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX 1
panroHaIbHBIC CTETICHH
5 [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX 1
paloHaIbHbIE CTEIICHH
6 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
7 [TokazaTenpHbIC ypaBHEHUS U HEPABEHCTBA 1
OKazaTelbHble YpaBHEHHS 1 HEPABEHCTBA
8 II e e e epaBe 1
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIHSA, €€ CBOWCTBA U 1
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
12 paIOHaTIBLHBIM [TOKa3aTeJIeM. 1 1
IToxazatenbHast pyHkuus. [lokasarenbHble
YPaBHEHUs U HEpPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapUPMBbI




[IpeoOpa3oBanme BEIpAKEHUH, COAEPIKAIUX

15
norapupMsI

16 [IpeoOpa3oBanue BEIpaKEHHIA, COACPIKAIIIX
norapupmMsl

17 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COIEPIKALTIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIHSA, €€ CBOWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpadguk

o5 Tpuronomerpuveckue GyHKIIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

97 Tpuronomerpuyeckue GyHKIHUU, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U IrpaduKu




29 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1

31 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTtposnsHas paboTa o teme
"Jlorapupmuueckas QyHKIIHS.
JlorapudmMuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHoMeTpuyecKue 1
(byHKIIMU U UX
rpaduku. TpuroHomeTpuaeckue
HEpaBeHCTBA"

34 HenpepriBHble GQyHKIIMH 1

35 MeToa HHTEPBAJIOB /IS pEIICHUS 1
HEpPaBEHCTB

36 Mertoa HHTEpBaIOB AJIs peleHUs 1
HEpPaBEHCTB

37 [IpousBoHas GpyHKIHH

38 [IpousBomHas GpyHKIHH

39 ['eomeTpuueckuii 1 GU3NUECKUI CMBICTT 1
MIPOU3BOTHOM

40 I'eomerpuueckuil 1 puznyeckuil CMbICHT 1
MIPOU3BOHOM

41 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

42 [Ipon3BoHbIE IeMEHTAPHBIX QYHKLIUH 1

43 IIpousBoaHas CyMMBI, IPOU3BEICHUS, 1
4acTHOTO (PyHKIMH

44 [IpousBoHas CyMMBI, IPOU3BEACHHUS, 1




9acTHOTO (DYHKIUH

[IpousBoaHAas CyMMBbI, IPOU3BEICHUS,

45 .
9acTHOTO (DyHKIIMIA
[IpuMeHeHnne npou3BOIHON K

46 WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U KCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI
[IpuMeHeHne nmpon3BOIHOMN K

48 HCCIIeIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI
[IpuMeHeHne nmpon3BOIHOMN K

49 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBI

50 HaxosxaeHune HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4eHus1 QYHKIUHU Ha OTPE3Ke

51 HaxoxaeHue HanOoJIbIIEro 1 HAaMMEHbBIIETo
3Ha4YeHus (QYHKIUHU Ha OTpPE3Ke

59 HaxoxaeHue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHus (QYHKIUU Ha OTpE3Ke

53 Haxosxaenune HanOoJIbIIEro ¥ HAMMEHbBIIETO
3Ha4YeHUs QYHKIUU Ha OTpPE3Ke

54 Haxosxaenue HanOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs (PYHKLUHU HAa OTpE3Ke

55 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUN Ha OTpe3Ke

56 [IpuMeHeHnne npon3BOIHOM ISt




HAXO0KJICHHUS HAWTYYILEero PEelIeHus B
MPUKIIAJHBIX 33/1a4aX, U1 OTpeAeICHUs
CKOPOCTH Hpolecca, 3aJaHHOTO (GOPMYII0i
WM rpaduKoM

KonTtposnsHas paboTa o teme

57 " .
[IponsBonHas. [IpuMeHeHne Mpon3BOIHON

58 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpudeckuii U Gpu3NYeCcKuil
CMBICII HHTETpaja

61 WuTerpan, reoMmerpuueckuii U Gpu3nyecKuit
CMBICII HHTETpaja

62 WuTerpan, reoMmerpuueckuii U Gpu3nyecKuit
CMBICJI HHTErpaja

63 Beruncnenue uarerpana no Ggopmyie
Herorona—JleiiOauna

64 Beruucnenue uarerpana no gopmyie
Herorona—JleitOauna

65 Beruucnenue unrerpana no gopmyie
Herorona—JleitOauna

66 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

67 Cucrembl TMHENHBIX YPaBHEHUN

68 Cucrembl IMHENHBIX YPaBHEHUN

69 Perienne npukinagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

70 Perienne npukinagHbIxX 3a7a4 ¢ MOMOIIBIO

CUCTEMBI JIMHEWHBIX YPABHEHUN




71

CucremMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIbHBIX, UPPALMOHAJIbHBIX,
[I0Ka3aTeIbHbIX, JOrapUPMUUECKUX
YPaBHEHUH U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

73

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, HPPALMOHAIBHBIX,
MMOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

75

Hcnonws3oBanne rpadukoB GYHKIMHN s
peleHus ypaBHEHHI U CHCTEM

76

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHNs ypaBHEHUN U CUCTEM

77

[IpumeneHnne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEeMaTUYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 001IacTeit
HAyKH U peaIbHOM JKU3HH

78

KonTtponrHas padota no Teme "MHTerpan u
ero npuMeHeHus. Cucrtemsl ypaBHEHU"

79

HarypaneHble u nensle yncina B 3aa4ax U3
peanbHOM KU3HU




HaTypanLHHe n OCJIbIC YKClla B 3aa4ax U3

80 peanbHOM KU3HU

81 HatypaiibHbIe 1 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeIMMOCTH LEIBIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LEBIX YHACEI

84 [Tpu3Haku JETMMOCTH HEJBIX YHUCEI

85 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHUM. YpaBHEHUs

86 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
3HaHUMU. YpaBHEHUS

87 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHUMU. YpaBHEHUS

88 [ToBTOpEeHME, 0600IIIEHNEe, CHCTEMATH3AITIS
3HAHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

o1 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. HepaBeHncrBa

92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. HepaBeHncrBa

93 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

94 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui. HepaBencrsa




95 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHUi. CrucTeMbl ypaBHEHUN

9% [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHUH. CrucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHui. OyHKIMK

98 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHU. OyHKIMK

99 HroroBast KoHTpOJbHAS paboTa 1

100 Htorosas koHTpoJBbHAs paboTa
O06o001enue, cucTeMaTH3amusa 3HaHUH 3a

101 Kypc ainredpbl 1 Hayal MaTeMaTH4eCcKOro 1
aganm3a 10-11 ximaccos
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

102 Kypc ajireOpbl ¥ HadaJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






