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MOSACHUTEJBHASA 3AIIKNCKA

Pabouas mporpamma yueOHOTO Kypca «AnreOpa U Havajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmiero obpa3zoBaHus, ¢ YIETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHM, TPEIHSIB-
JSIEMBIX K MAaTEMaTHYECKOMY 0O0pa30BaHUIO, U TPAJAMIIMA POCCHUHCKOTO 00pa3oBa-
Hus. Peanmzanms mporpaMMbl 0O€CTIEYMBAET OBJIAJICHWE KITFOUEBBIMA KOMITCTCH-
IIUSIMHU, COCTAaBIISIONUMHU OCHOBY JJISI CAaMOPA3BUTHS U HEMPEPHIBHOIO 0Opa3oBa-
HUS, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYaroIInXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HanOoJiee 3HAUUMBIX B MPOrpaMMe CTaplIei IIKOJbI, MOCKOJbKY, C OJTHON CTOpPO-
HBI, OH 00€CTIeUNBAECT HHCTPYMEHTAJIbHYIO 0a3y ISl U3YyUYEHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIIUICHUE YYaIIuXCsl Ha YPOBHE, HEOOXOMMOM JJisl OCBOEHUSI KypcoB UH(pOpMa-
TUKH, OOIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH. B pamMkax NaHHOro Kypca yya-
IIMECS] OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOU HaykH, KoTopas ¢hop-
MYJIUPYET CBOM JIOCTHXKCHHS B MaTEMaTUYECKO opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJEHUS 3aKOHAMHU (PU3UKU, XUMUU, OMOJIOTUH, TOHUMAHUSI OCHOB-
HBIX TE€HJICHIIMM SKOHOMHKHU M OOIIECTBEHHOM KU3HH, MTO3BOJISIET OPUEHTUPOBATH-
Csl B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO UCTIONb-
30BaTh WX B MOBCEIHEBHOW XM3HU. B TOXKe Bpemsi oBliajieHue abCTPaKTHBIMU U
JIOTUYECKU CTPOTMMU MaTeMaTHYECKUMHU KOHCTPYKIIMSIMHU pa3BUBAET YMEHHUE Ha-
XOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb YTBEPXKIEHUS, HUCIOJIb30-
BaTh 0000IIIEHHE U KOHKPETH3allMIo, abCTparupoBaHUe W aHAJIOTHI0, (popMupyeT
KpEaTUBHOE W KpUTUYECKOe MbIIUIeHHE. B Xone n3ydenus: anreOpsl 1 Havaln Ma-
TEMAaTUYECKOr0 aHajiM3a B CTApIIEH IIKOJIE yYalluecs MOJy4atoT HOBBIN OMBIT pe-
IIEHUS MPUKIAJAHBIX 33J1a4, CAMOCTOSITEILHOTO MOCTPOCHUSI MaTEMaTHYECKUX MO-
JieJiel pealibHbIX CUTYalluid M MHTEPIIPETAlUK TTOJTYYEHHBIX PEIICHUM, 3HAKOMSITCS
C MPUMEPAMU MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCT-
B€, C BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOT'O0 MHUPOBO33PEHHUA, TaK U Uepe3 CreuuPuKy yueOHOU NeaTebHOCTH, Tpe-
OyIoIIel CaMOCTOATEIbHOCTH, aKKypaTHOCTH, MPOJOKUTEILHON KOHIIEHTpaIUU
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YJIbTaT.



B ocHoBe meTonuku oOydeHus anredpe U HadajsaM MaTeMaTHYeCKOTO aHAIH-
3a JISKUT JIEATeIIbHOCTHBIN MPUHITUI 00YUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHaJIM3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa W BBIYUCICHUD,
«DyHKIMH U Tpa@uKkny», «YpaBHEHUS U HEpaBeHCTBay», «Havana maTeMaTnyecko-
ro axammsa», «MHoXxecTBa © JIOrMKa». Bce OCHOBHBIE COAEpXKATEIbHO-
METOJMYECKHUE JIMHUU U3YYAIOTCS Ha MPOTSHKEHUH JBYX JIET OOYyYEHHs B CTapIlen
IIKOJIE, €CTECTBEHHO IOMOJIHSSA APYr ApPYyra U MOCTENEHHO HACHIIAsSCh HOBBIMU
TeMaMH U pasjesiaMu. J[aHHBIA KypcC SBIISE€TCS MHTETPATUBHBIM, TTOCKOJIBKY 00be-
JTUHSET B cebe cojiepKaHue HECKOIbKUX MaTeMaTHYECKUX TUCHUILUIMH: airedpa,
TPUTOHOMETPHSI, MATEMAaTUYECKHUI aHaIu3, TEOPUsl MHOKeCTB U 1p. [lo mepe Toro
KaK y4alluecs OBJIAJIEBAIOT BCE 0OoJiee IMPOKUM MATEMATHYECKHM alnapaTroM, y
HUX MOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTH MaTe-
MAaTHYECKYI0 MOJIENIb PEATIbHOW CHUTYyallMd, NPUMEHSTh 3HAHUS, MOJYyYECHHBIE B
Kypce «Alredpa U Hadaja MaTeMaTUYECKOr0 aHAJIU3ay, ISl PEIICHHUS] CaMOCTOsI-
TEIbHO C(HOPMYITUPOBAHHON MAaTEMATUUYECKOM 3a/1auu, a 3aTEM UHTEPIPETHPOBATH
ITOJTyYEHHBIN PE3YJIbTAaT.

CopnepxkaTenbHO-MeTOANYECKass JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIkoJie. B cTapiieil mkoje ocoboe BHUMaHUE yaenseTcs: Gop-
MUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKIIIOUAIOIIUX B c€0s UCMOJb-
30BaHHE PA3IMYHBIX (POPM 3aMUCH ACHUCTBUTEIHHOTO YHUCIIA, YMEHUE PAIIMOHAIIEHO
BBITIOJIHATH JICHCTBUS C HUMH, JI€JIaTh MPUKUIKY, OIIEHUBATh pe3yibrar. O0ydaro-
IIMECS MOIYYarOT HaBbIKK MPUOIMKEHHBIX BBIYUCICHUH, BBITIOTHEHUS IEUCTBHM C
YHUCJIaMH, 3alMCaHHBIMU B CTaHAAPTHON (PopMe, UCTIOIb30BaHUS MAaTEMATUYECKHUX
KOHCTaHT, OLICHUBAHUS YU CJIOBBIX BhIPAXKEHUH.

Jlunus «YpaBHEHUsS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUH BCErO
oOy4eHHs B CTapliel MIKOJe, TTOCKOJIbKY B KaXXJIOM paszielie MporpaMMbl TIPeay-
CMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. OOydyaromuecs OBJAJEBAIOT pa3-
JUYHBIMU METOJIAMU PELICHUSI LEJbIX, PallMOHATBHBIX, UPPAIIMOHAIIBHBIX, MTOKa3a-
TEJbHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpPaBHEHUMN, HEPABEHCTB U
ux cucreM. [lomyueHHbIE yMEHUSI UCTOIB3YIOTCS TIPU UCCIEAOBAHUH (DYHKIIMHA C
MOMOIIBI0 MPOU3BOJIHOM, PEIICHUU MPUKIIAIHBIX 33Ja4 U 3a7a4 Ha HAXOXKICHUE
HauOOJIBIINX U HAUMEHbBINNX 3HaUeHUU PpyHkiuu. [laHHast coaepkareybHast TUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHME YMEHUM BBIMOJIHATH Pacu€Thl Mo Gopmy-
JaM, mMpeoOpa3oBaHUs ITENBIX, PAIMOHAIBHBIX, UPPAIMOHATBLHBIX U TPUTOHOMET-
PUYECKUX BBIPAKEHUH, a TAKKE BRIPAKEHUHN, COJIEPIKAIMNX CTETICHU U JIOTapUu(PMBI.
bnarogaps uzydenuro anredpandeckoro MaTepuana MpouCXoauT JalbHenIIee pas-
BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS yYaluxcs, GopMupyrorcs



HAaBBIKU JIEYKTHUBHBIX PACCYXACHHM, pabOThl C CUMBOJIbHBIMU (OpMamu, Mpei-
CTaBJICHUsI 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEHl B BHJI€ PAaBEHCTB W HEPABEHCTB.
Anre6pa npenaraet 3QpPeKTUBHBIE HHCTPYMEHTHI JIJIsl PEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTon4eckast TUHUS «DyHKIUU U TpaUKW» TECHO mepe-
IUIETAETCS C IPYTUMH JIUHUSIMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT T0-
CJIEIOBATEJIbHOCTh M3Y4YEHUs Marepuaia. M3yueHue CTEeneHHOM, MoKa3aTelbHOMH,
jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peasbHO )KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHaJIU30M, TaK U C pelle-
HUEM YpaBHEHHUU M HepaBeHCTB. lIpu 3ToM Oonblioe BHUMaHHE ynensercs Gop-
MHUPOBAaHUIO YMEHHUS BbIpaXaTh (POpMyIaMH 3aBUCHUMOCTH MEXAY PpPa3InYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOTY4YEeHHbIE (YHKIIUHU, CTPOUTDH UX Tpaduku. Matepu-
aJ ATOM COJEp KATEIbHOM JIMHUM HAIICJIEH HAa PAa3BUTHE YMEHHMN M HABBIKOB, I1O-
3BOJISIFOIINX BBIPAXKATh 3aBHUCHUMOCTH MEX]y BEIMYMHAMH B Pa3indHON (opme:
aHAJIMTHYECKOU, rpaduueckoil u ciioBecHOM. Ero mzyuenue cnocoOCTBYET pa3BHU-
TUIO aJTOPUTMUYECKOTO MBILIUICHHS, CIOCOOHOCTH K 0OOOIIEHUIO M KOHKPETHU3a-
LIUH, UCIIOJIb30BAHUIO aHAJIOTHU.

ConmepxxarenpHas juHHMs «Hauyama mareMaTH4eckoro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTWYeCKUX, TaK W MPHUKIAJHBIX 3a/1ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTpOuTh rpaduku GyHKIMN, OMPENETATh UX HAUOOJbIINE U HANMEHBIIINE 3HaYe-
HUSl, BBIYUCIISTD IJI0MaAU (PUryp u o0bEMBI TN, HAXOAUTh CKOPOCTU U YCKOPEHUS
nporieccoB. JlaHHas conepikaTeiabHasi TUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TIO-
CTPOCHHSI MaTeMAaTHUECKUX MOJIEICH peaTbHBbIX CUTYyalluid, HaXOXKICHHS HaMIy4-
IIETO PelIeHNs B MPUKIAAHBIX, B TOM YHCJIE COLMATbHO-9KOHOMUYECKUX, 3a/1a4ax.
3HAaKOMCTBO C OCHOBAMHM MaTE€MaTHUECKOIr0 aHallh3a CIIOCOOCTBYET pa3BUTHIO ab-
CTPaKTHOTO, (POpPMaIbHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHUsS, (POPMUPOBA-
HUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKHU B HAyKe, TEXHUKE U
uckyccrpe. OOydJarommecs y3HarOT O BBIIAIOIINUXCS pe3yiabTaTaX, MOJTYYCHHBIX B
X0JI€ pa3BUTHsI MATEMAaTUKU KaK HayKd, U UX aBTOpax.

CopnepxarenpHO-MeToIMYecKas JIMHUSA «MHOXKecTBa U JIOTUKa» B OCHOBHOM
MIOCBSIIIEHA JJIEMEHTAM TEOPHH MHOXKECTB. TEOpETUKO-MHOKECTBCHHBIE Tpe/-
CTABJICHUSI NIPOHU3BIBAIOT BECh KypC LIKOJIBHONM MaTEMaTHKU U IMpeajaraioT Hau-
Oornee yHUBEPCATbHBIA fA3BIK, OOBEIUHSIONINI BCE pasleiabl MAaTEMaTHKH U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLHUIUIMHBI B €AHHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHKY MOHMMATh TEOPETHKO-



MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MAaTeMAaTHUKH U HUCIIOJIb30BaTh €T0 sl BhIpa-
JKEHUSI CBOMX MBICJIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPbIE MPU3BaHbl CHOPMHU-
pOBaTh HABBIKU MOCTPOCHUS MOJIENEH peanbHBbIX CUTYallMi, UCCICAOBAHUS ITHX
MoOJIeJIeil ¢ MOMOIIBIO ammapaTa ajaredpbl 1 MaTeMaTUYeCKOro aHajlu3a U UHTEp-
IpETalyy MOJIYYeHHBIX pe3ynbTaToB. Takue 3aaHus BIUICTCHBI B KaX/IbIH U3 pas-
JIEJIOB TIPOTPaMMBbl, MMOCKOJIBKY BECh MaTepHall Kypca IUPOKO MCIOJIb3YeTCs s
pelieHus MpUKIaaHbIX 3a1ad. [Ipu peneHnn peanbHbIX MPaKTUUECKUX 3a/lay yda-
HMecs pa3BUBalOT HAOIIOAATENIbHOCTh, YMEHUE HAXOUTh 3aKOHOMEPHOCTH, aOCT-
parupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MPOOIIe-
Mmy. JlearenbHOCTh IO ()OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4 Op-
raHU3yeTcs B MPOLIECCe U3YUYEHHs BCEX TeM Kypca «Auredpa n Hayana MaTeMaTH-
YEeCKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM I1aHE Ha U3y4YEHHUE Kypca ajareOpbl U Hadyall MAaTEMaTUYECKOIro aHa-
au3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B He-
nemro B 11 xmacce, Bcero 3a aBa roja ooydenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH, IMPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpAllUU C PAllMOHAIb-
HBIMU YHCJIaMH, IpeoOpa30BaHMs YUCIOBbIX BblpaxeHUi. [Ipumenenne npodeit u
IIPOLICHTOB I PELICHUS NMPUKIAAHBIX 3aa4 U3 Pa3IMYHBIX OTpACiIed 3HAHWU U
pEAbHOM KU3HMU.

JleiicTBuTenbHBIE Uncia. PaloHanbHble U MppallMOHaNbHbIE Yucia. Apud-
METHYECKHE ONEpaluu C IeUCTBUTENbHBIMU uncaamMu. [IpubnmxEHHbIE BbIUUCIIE-
HUs1, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ nenbiM nokasareneM. CtangapTHas ¢popma 3aUCH ACHCTBUTENb-
HOro yucia. Mcnonb3oBanne moaxoasuieil opmbl 3aUCH AEHCTBUTENbHBIX YHCEI
JUISL PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJibHOM cTeneHu. JlelicTBus ¢ apudmernye-
CKMMU KOPHSIMHM HaTypaJIbHOW CTETICHHU.

CHHyC, KOCMHYC U TaHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BbIpaxkeHU. OCHOBHBIE TPUTOHO-
MeTpuieckue GopMyJIbl.

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Me-
TOJ, UHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PerieHre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 PA3INYHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DyHKIUHN U TPAPUKHU

®yHk1us, crnocoObl 3ananug pyHkuuu. ['paduk Qynkiuu. Bzaumuo oOpat-
HbIe (QYHKIUU.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn Qyskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast pyHKLMS C HATypaJbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. ColicTBa U rpaguK KOpHs N-Oi CTENEHH.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.



Hauana MaTeMaTH4eCcKOro aHaJan3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCJICAOBaTEILHOCTEH. MOHOTOH-
HBIE MTOCJIEI0BATEIBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccun. @opmyiia CIOXKHBIX MPOLEHTOB. MCronp30BaHWE MPOTPECCHU IS
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMMCaHUS peabHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudm umncna. JleciTuuHble U HATypaJbHbIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBanue BhIpaXXEHUMN, COAEpKAILIUX CTENEHH C PAalMOHAIBHBIM IO-
Ka3aTeJieM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHWHBIX YpAaBHEHHI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CHcTEMBI M COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB.

IIppuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTh4e-
CKHUX 3a/1a4 ¥ 33/1a4 U3 pa3InYHbIX 00JIacTell HAYKU U peaTbHOU KU3HU.

DyHKIUHN U TPAPUKHU

Oyukus. Ilepuognueckue ¢ynkuuu. [TpoMexyTKM MOHOTOHHOCTH (DYHK-
Ui, MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbompiiee 1 HanMeHblee 3HaueHue
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U IpadUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.

Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKIHMN A MCCIETOBAaHUS MPOILECCOB U 3aBU-
CHUMOCTEH, KOTOpPbIE BOSHUKAIOT IIPU PEIICHUHU 33/1a4 U3 APYTUX YUeOHBIX Mpeame-
TOB U PEaJIbHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognas ¢pyukiuu. ['eomerpuueckuit 1 GU3NYECKUN CMBICT MPOU3BOJ-
HOM.

[TpousBoaHbie 31eMeHTapHBIX (QyHKIUN. DopMynbl HaXOXKAECHUS TPOU3BO/-
HOW CyMMBI, IPOU3BEIEHUS U YACTHOI'O (DyHKLIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 (QyHKIUHA Ha
OTpE3Ke.

[IpumMeHeHne NMpOU3BOJHON I HAXOXKICHHSI HAWIYUIIEro PEIICHHs B IPH-
KJIQJHBIX 33Ja4ax, JUIsl OMPEIENIEHUsI CKOPOCTH Ipolecca, 3aJaHHOro (HhopMyIioi
WM rpauKoOM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii U (hpU3M4EeCKuil cMbIc. Beluucienue mHTe-
rpana no popmyne Hetotona—JleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO npcamMcTa «Maremaruka» JOJIDKHO o0ecrneynBaTh HO0C-
THXXCHHUC Ha YPOBHC CPCIAHCTO 06IH€I‘O O6paBOBaHI/IH ClIcaAyromux JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrpamMMbl yueOHOro mnpeamera «Ma-
TEMATUKa» XapaKTepU3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIECTBA, MPEACTABICHUEM O MaTeMaTH-
YECKHUX OCHOBax (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUU, TPOLETYP
IpaXKJaHCKOTO OOIIecTBa (BBIOOPHI, OMIPOCHI U TIp.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUM B JPYrUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSL:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoia; chOpMHUPOBAHHO-
CTBhIO HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEJACHHUS, CBSI3AHHOTO C MpaKTHUYe-
CKMM MPUMEHECHUEM JIOCTHXKEHUM HAYKU U JIESTEIBHOCTHIO YUEHOTO; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady, PEUIeHUN, PaCCYKICHUW; BOCTPUUMYUBO-
CThIO K MAaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHMSI TTPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B MHTE-
pecax 30poBOTro M 0e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/I0POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT-
JbIXa, peryisipHas pu3nyeckas aKTUBHOCThH); (PU3NYECKOTO COBEPILICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
pasznuyHbIM cdepam MpoPecCUOHATLHON JesATEIbHOCTH, CBSI3aHHBIM C MaTeMaTu-



KO M €€ MpUJIOKEHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIA BbIOOp Oymyieit
npodeccuu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI, TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY O00pa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPO-
TSOKEHUN BCEW JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUU IIPaKTUYeE-
CKHX 3aJ1a4 MaTEMaTU4YECKOM HAIPABJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYphl, MOHUMAHUEM BIUSHUS CO-
[IMAJIbHO-ODKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLHAIBHOU
Cpelbl, OCO3HAHMEM IJ100AIBHOTO XapaKTepa HKOJIOIMUECKUX MpoOJieM; OpHEHTa-
ueil Ha MpUMEHEHNEe MaTeMAaTUYECKUX 3HAHUM IS pellieHus 3a1a4 B 00J1acTh OK-
pYy’Karolle cpefpl, MIIaHUPOBAHMS TIOCTYIIKOB U OLEHKH MX BO3MOKHBIX MOCIEN-
CTBHM JUJISL OKPYKAIOIIEH CpEJIbI.

[{eHHOCTH HAyYHOTO O3HAHUS:

Cc(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKHd U OOILIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTeMaTh4e-
CKOM HayKHu Kak c(epbl YEIIOBEUECKOM JESTENIBHOCTHU, 3TANOB €€ Pa3BUTHS U 3HA-
YUMOCTH JIJIsl Pa3BUTHS LIMBWIM3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U Mate-
MaTUYECKOM KYyJbTYpOW KaK CPEJACTBOM NO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTB-
JATh NPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh NHANBUIYAIBHO U B IPYII-
Ie.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHUS IMPOTpPaMMbI YUEOHOTO TMpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAILHBIMU HO3HABAMETb-
HbIMU OelicMBUAMU, VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OUICMBUAMU, YHUBED-
CATIbHBLIMU Pe2YISIMUBHBIMU OeUCBUSIMU.

1) Vuueepcanvuvie noznasamenvule oeticmeus, obecneuusarom opmupo-
sanue 6A308bIX KOCHUMUBHBIX NPOUECCO8 00yUaomuxcs (0ceoeHue memooos no-
SHAHUSL OKPYIHCAIOWe20 MUPA, NPUMEHeHUe JI0SUYECKUX, UCCIe008ameNbCKUX one-
payutl, ymeHuu pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHUN MEXIY MOHATHAMU; (HOPMYITHPOBATH OTI-
peleneHus MOHSATUH; yCTaHABIMBAThH CYIICCTBCHHBINH NPHU3HAK KJIacCU(U-
KaIliy, OCHOBAHUS JUII 0OOOIICHUS B CPAaBHEHUS, KPUTSPUHU TIPOBOIHMOTO
aHaJIN3a;

e BOCIPUHUMATH, (POPMYJIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEp-
JTUTENIbHBIC U OTPUIIATENIbHBIC, CAMHHYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,



e BBIABJISATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPE-
yus B (paKTax, JaHHBIX, HAOIOJACHHUIX M YTBEPKICHUSX; TIpejIaratb Kpu-
TEPUHU IS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

e JIeJaTh BBIBOJBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U UH-
JTYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKJIIOUEHHH 110 aHATIOTHH;

e TPOBOAMUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIe-
HUN (TIPSIMBIE U OT MPOTUBHOTO), BBHICTPAWBATH apTyMEHTAITUIO, TPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbIOMpaTh croco0 pelieHust yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pEIIECHUSA, BHIOMPATh HanOosee MOAXOIAUINI C Y4ETOM camo-
CTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

e HCIOJIb30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUS;
(GbopMyIMpOBaTH BOIPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUHE, IpodIemMy, yc-
TaHABJIMBATh UCKOMOE U JaHHOE, (HOpPMHPOBATH TUIIOTE3Y, apTyMEHTHPO-
BaTh CBOIO TMO3HIINIO, MHEHUE;

e IPOBOAMUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIM HKCIEPUMEHT, UCCIIE0BA-
HUE 10 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4yeckoro oObeKTa, siBjie-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSI-
MU, TIPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOBI IO PE3yjIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMpOIECca, a TaKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

e BBIBISTH ACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U IS PEIICHUS 3a0a4u;

e BEIOMpaTh MHPOPMAIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3HPO-
BaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIHIO PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B pa3IUYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIEHUBATH HAAEKHOCTh MH(GOPMAIMH MO CAMOCTOSITENBHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) Ynusepcanvrvie KOMMyHUKamue@Hble Oeticmausi, 00ecneyusarom c@opmu-

POBAHHOCb COYUATLHBIX HABLIKOE 00)UAIOUUXCAL.

OO01ienue:



BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUSI-
MU U UENSIMH OOLICHHS; SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHUs B YCTHBIX UM NMHCbMEHHBIX TEKCTaX, JaBAaTh MOSCHEHHS IO XOIYy
penieHus 3a1a4i, KOMMEHTUPOBATH ITOJYyYEHHBIN pe3yJIbTaT;

B X0JI€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMS]; COIOCTABIIATH CBOU CYKJICHHSI C CY>KICHUSIMU JPYTHMX YYaCTHU-
KOB JMajiora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3ULMUH; B KOPPEKT-
HOU (popme popMynHpoOBaTH pa3HOIIACHUS, CBOU BO3PAKEHUS;
IIPEACTABIATh PE3YyJbTaThl PELICHUS 3aJ1a4H, SKCIEPUMEHTA, MCCIIEN0BA-
HUS, IPOEKTA; CAMOCTOSATEIBHO BBIOMPATh ()OpMAT BBICTYIUICHHS C YUETOM
3aJ1ay Mpe3eHTAUU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyIHUYECTBO:

MOHUMATh U HMCIOJB30BaTh MPEUMYIECTBA KOMAH/IHON M WHAUBUIYaJb-
HOU pabOThI TP PEIICHUH yUYEeOHBIX 3a7a4; TPUHUMATH IIeJIb COBMECTHOM
JeSITENIbHOCTH, TIAHUPOBATh OPTaHU3aIlMI0 COBMECTHOU paboThI, pacipe-
JEATh BUIBI pabOT, TOTOBAPUBATHCS, OOCYKIATh IMPOIECC M PE3yIbTaT
paboThI; 0000111aTh MHEHHS] HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMbI» W MHBIC); BBITOJIHITH CBOIO YacTh pabOTHI U KOOP-
JTUHUPOBATh CBOW NIEUCTBUS C JIPYTMMH Yje€HAMU KOMAaHBI, OIICHHBATh
KaueCTBO CBOETO BKJIAJa B OOIIUIA MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPO-
BaHHBIM yYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuuseepcanvnvie pezyriamuenvie oeiicmsus, obecneuusarom Gopmuposa-
HUEe CMbICIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIaJICTh HaBBbIKAMU TO3HABATEIBLHON peQIEKCHH KaK OCO3HAHHS COBEp-
[IA€MbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB; Bia-
JIeTh Croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTaTa
pelieHusi MaTeMaTUIeCKOM 3a/1auu;

NPEeABUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a]a-
YU, BHOCHUTH KOPPEKTHBBHI B JICSITCIBHOCTh HAa OCHOBE HOBBIX 00CTOS-
TEJILCTB, JAHHBIX, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBUE pe3yibTaTa LUEIH U YCIOBUAM, OOBSICHATH MPHU-
YUHBI TOCTVIKECHHSI WIIN HEAOCTHKEHUS PE3YyJIbTATOB JIEATEIIBHOCTH, HAXO-
JUTh OLINOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hauajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUS JOJKHO OOECIEeUMBATH JOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BBIYMCICHUSA

OmneprpoBaTh NOHATUSMU: PALUOHAIBHOE U JIEUCTBUTEIBHOE YUCIO, OOBIK-
HOBEHHAsI U JA€CSITUYHAs IpOOb, IPOLEHTHI.

BhINONHATE apuMETHUECKUE ONEepaliid C PAlMOHAIBHBIMU U JEHCTBUTEIb-
HBIMU YUCJIAMU.

BemonusaTe npuOakEHHBIE BBIYUCIIEHUS, UCIIOB3YS MIpaBUila OKPYIJICHHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTEJIEM; CTaHIApPTHAs
dbopma 3anucHu ACUCTBUTENBHOIO YKCIIA, KOPEHb HATYpadbHOW CTENEHU; MCHOJb-
30BaTh MOAXOISAUIYIO (POPMY 3alUCU JEHCTBUTEIBHBIX YUCEN ISl PELIEHUs MpaK-
TAYECKUX 3aJa4 U IIPEACTaBICHUS TaHHbIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBath MOHATUSMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEN0E, pa-
LIHOHAJIbHOE, MPPALMOHAIIBHOE YpaBHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HPPalMOHAIBHBIX
BBIPDQKEHUW W PEIIaTh OCHOBHBIE THUIbI LEJbIX, PAMOHAJIBHBIX U HPPALMOHAJb-
HbIX YPAaBHEHUIN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs U HEPABEHCTBA JUUI PELICHUS MATEMATUYECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.

MonennpoBaTh peanbHbIE CUTyallMd Ha sI3bIKE anreOpbl, COCTaBIATh BbIpa-
KEHUS, YPABHEHUS, HEPABEHCTBA 110 YCJIIOBMIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM ammapara ajreOphl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTIpe/IeNICHUs] U MHOKECTBO 3HAYCHUM (PyHKIMH, Tpaduk (QyHKIUHU, B3AUMHO 00-
paTHbIE QYHKIUH.

OmnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUYETHOCTh (PYHKIMH, HYJIU (PYHK-
LU, IPOMEXYTKH 3HAKOIOCTOSHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrpouThk U uuTaTh rpa@UKu JUHEMHON (QPYHKLIMH, KBAAPATUYHON (PyHKIHH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaguku (pyHKUUN U1 UCCIEIOBAaHUS MPOLIECCOB U 3aBUCH-
MOCTEH MpU PElIeHUH 3a/1a4d U3 JPYruX y4eOHBIX MPEAMETOB U PEATbHOU KU3HH;
BBIPAKaTh (POPMyJIaMH 3aBUCUMOCTH MEXIYy BETUUMHAMMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmneprpoBaTh MOHATUSAMU: IOCIEIOBATENILHOCTh, apu(pMeTHdecKkass U reo-
METpUYECKas IPOTPECCHH.

OnepupoBaTh MNOHATHAMHU: OECKOHEYHO YOBIBaIOIIas IeOMETpUYecKas Mpo-
rpeccusi, cyMMa O€CKOHEYHO YOBIBAIOIIEH reOMETPHUECKONM MPOrPECCUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA anmnapar Uisi ONUCAaHUs peallb-
HBIX TPOIIECCOB U SIBJICHMM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX TPEIMETOB.

OnepupoBaTh MOHATHUAMU: OIPENEIEHUE, TEOPEMA, CIIEICTBUE, TOKA3ATENb-
CTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHUSIMU: HATYpaJIbHOE, LEJ0€ YUCIIO; MCIOJIb30BaTh MpPU-
3HAKHU JCITUMOCTH ILEJIbIX YHCEJ, PAa3JI0KEHNUE YMCIIa HAa IPOCThIE MHOXUTEIH JJIA
pelIeHus 3a1a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE U HATypajbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU ISl TpeoOpa30BaHUs BBIPAKEHUMN; ONEpUpPO-
BAaTh IMOHATUSAMU: MMOKA3aTEIbHOEC YPAaBHECHHE W HEPABECHCTBO; PEIIATh OCHOBHBIC
THIBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.



BremonHsaTe mpeoOpa3oBaHus BBIPAXKEHUN, COAEpXKAIIUX JOrapuMbl; oOre-
pUPOBATH MOHATUAMM: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; pelIaTh OC-
HOBHBIE THIIBI JIOTApU(PMUYIECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp peureHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEH PAl[MOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogennpoBaTh pealbHbIE CUTyallMM Ha sI3bIKE aireOpbl, COCTaBJIATH BbIpa-
JKEHHUsI, YPABHEHUs, HEPABECHCTBA M CUCTEMBI 110 YCJIOBHUIO 3aJa4yH, UCCIENOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allapaTa ajreopsbl.

@OyHkuuu U rpadpuku

OmneprpoBaTh MOHATUSAMU: MEpPUOAUYECKAsT (YHKIUS, MPOMEXYTKH MOHO-
TOHHOCTH (PYHKIIMM, TOYKH 3KCTpeMyMma (PyHKUIMH, HAauOOJblllee U HaUMEHbIlIEe
3HAYEHUA (PYHKIUHU HA MPOMEXKYTKE; MCIOJIb30BaTh UX JJIs UCCIEAOBaHUS (YyHK-
1MUY, 3aJaHHON TpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKH MOKA3ATEIbHOH, JOrapu(pMUYECKOHd M
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUUN
Y WCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBath rpa@uku GpyHKUMUN U1 MCCIIEIOBAHUS MPOLIECCOB U 3aBUCH-
MOCTE! U3 APYTUX YYEOHBIX TUCIUILIINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHOM AJI pelIeHUs
3a;ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0OBAHUS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUAMM: MEPBOOOpPA3HAS U WMHTErpall; MOHUMATh FEOMET-
pUYECKU U (PU3UUECKUN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKUUH; BBIYUCISATH WHTETpal
no popmyne Herorona—Jleibuua.

Pemare mpukiianHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-KOHOMMYECKOIO M
(U3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
MHokecTBa palMOHAIIBHBIX U JEHCTBUTEIb-
1 HBIX yncel. PanmoHaibHbIE ypaBHEHUS U 14 1 0
HEpaBEHCTBA
) Oyuknun 1 rpadukn. CTENeHb C MelbIM I10- 6 1 0
Kas3aTesieM
3 Apudmernueckuii KOpeHb N—0i CTETICHHU. 18 0 0
UppanmonanbHble ypaBHEHUS U HEPABEHCTBA
4 ®opMyIIbl TPUTOHOMETPHH. 99 1 0
TpuronomeTpuueckre ypaBHEHUS
5 [Tocmen0BaTeIbHOCTH U MIPOTPECCHH 5 0 0
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ paliiOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarensHas pynkus. [lokazaTenpHble 12 1 0
YpaBHEHHsSI 1 HEPAaBEHCTBA
) Jlorapudmuueckas ¢pynkuus. Jlorapupmu- 12 1 1
YeCKHe ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerpuieckue GyHKIUN U UX Tpa- 9 1 0
¢uku. TpuroHoMeTprYECKUE HEPABEHCTBA
4 [TpousBoanas. [IpumeneHre mpou3BOIHOM 24 1 0
5 WuTerpan u ero npruMeHEeHHS 9 0 0
6 Cucremsl ypaBHEHUN 12 1 0
7 HatypanbHble 1 1enbie yncia 6 0 0
8 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3aIIUS 18 9 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 1
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