


MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa 1 Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAULUN POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y A/l M3y4eHHUs BCEX eCTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JOTHUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
y4YaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTEeMaTHYECKOH (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETU3aIuio, abCcTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W Hauajdl MaTEeMaTHYeCKOrO aHalli3a B CTapIledl IIKOJIe Yydalluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAIHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeNIe pPEabHBIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JAEATEIbHOCTHBINA MPUHIIUI OOYUECHUSI.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKITIOYACT
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTudeckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAA U3YYalOTCsl Ha MPOTSKEHUU ABYX JIET OOY4YEHHs B CTapuied IIKoJIe,
€CTECTBEHHO JIOMOJIHSS APYT JIPyTra U MOCTEIEHHO HACHIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHHE HECKOJIbKUX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaliuecs OBJIaJIEBalOT BCE Oojiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, y
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeTOANYECKass TUHUSA «YUucina U BBIYMCIEHUS» 3aBEpILIACT
dbopMHpoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM mikoJjie. B crapuell mikosne ocoboe BHUMAHHUE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOyyaromuecss TOJYYalOT HAaBBIKM TMPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUSI YUCIOBBIX BHIPAXKECHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
OoOy4eHHsI B CTapiled IIKOJIe, TOCKOJbKY B KaXJIOM pasliele MNporpaMMbl
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJI€BAIOT
pPa3IMUHBIMU METOJAMHU PEUICHUs] 1EbIX, PallUOHAJIBHBIX, UPpPAIlMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loslydeHHbIe yMEHUs UCTI0JIb3YIOTCS P UCCIEA0BAaHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HaxOXXJICHUE HAMOOJBIINX M HAWUMEHBINIUX 3HadyeHU GyHkuu. JlanHas
collepKaTeslbHasl JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE yMEHUI
BBITIOJIHATHL pacuétbl 1o (GopmysnaMm, HpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BBIPAKECHUH,



COJEpJKalMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepurasa IpOUCXOANT NajbHeIIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUS ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKICHUH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
UHCTPYMEHTBl JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SA3bIKA HAYKHU.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMH W TpaQuKA» TECHO
NEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
II0CJIE0BATEIbHOCTD N3Y4eHU MaTepraia. M3ydyeHne cTeneHHou, oKa3aTenbHOu,
jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKIUHI Ui pEeIIeHUs 3a/1ad U3 IpYruX y4eOHBIX IPEIMETOB U
peanpHOM KM3HM TECHO CBA3aHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pelieHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Ooubllioe BHUMaHUE yJIENseTcs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUU, CTPOUTh HUX TpauKu.
Marepuai 3Tol coAepKaTeIbHON JUHUN HALIEJICH HA Pa3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIOLIMX BbIpaXXaTh 3aBUCUMOCTH MEK]y BEJIMUMHAMU B pa3InyHON (opme:
aHAJIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K O0O0OOIIEHHIO U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMareMarMdyeckoro aHaiv3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeéMaTHYECKHUX, TaK W MPUKIAJHBIX 3a1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTPOUTH rpaduKu (PyHKLIUMN, OpEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAd UTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MATEMATHUYECKUX MOJENIEW pPEeajJbHbIX CHUTYallMi, HaXO0XIACHUS
HAaWJIy4llIer0 pelICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHaju3a CIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TEXHUKE M HUcKyccTBe. OOydarommecs Y3HaIOT O BBIJAIOUIMXCSA pe3ysbTarax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MIPEACTABIICHUS IPOHU3BIBAIOT BECH KypC IIKOJBHOW MAaTEMAaTHUKH U IPEIJIaratoT
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HblE MATEMATHUYECKHUE NUCLUIUIMHBI B €IMHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3fesioB MPOrpaMMBl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHUs] NPUKIAIHBIX 3aAad. [Ipy pemeHun peanbHbIX NPAKTUYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBATh
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHM3yeTCs B IMPOLECCE M3YYEHHUs BCEX TeM Kypca «Asredpa v Havanaa
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1U1aHe Ha M3yYeHHUE Kypca aareOpbl M Hauall MaTeMaTHUeCKOTO aHAIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 4aca B Henento B 10 kiacce..



COJEPKXAHUE YYEBHOI'O KYPCA

Yuciaa v BIYMCICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHANbHBIMU YHCIAMU, TPe0OpPa30BaHUsI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PELICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue omnepaludd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxéHHbie
BBIYUCJIEHNUS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIUYNCICHHUI.

Crenenb ¢ 1ensiM  nokazareneM. CrangaptHas ¢dopma  3alucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCEN IJIs PEIICHUS MNPAKTUYECKUX 3aJad U MPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHyC, KOCHMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHUE ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a7a4 U
3a/1a4y U3 Pa3IM4HbIX 00J1aCTe HAYKU U PEaTbHON KU3HH.

@OyHkuuu 1 rpadpuku

Oynkumsi, crnocodbl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHui Qynkuuu. Hymm yskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIANA YUCIIOBOTO apTyMEHTA.

Hauana MaTeMaTH4ecKOro aHajam3a



[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATENBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reomeTpuyeckas mporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMETPHUECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEaAbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHEr0 00111er0 00pa30BaHuUsl CIECAYIOMIMNX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKoro ooOmiecTtBa (BbIOOPHI, OMNPOCH U TIp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYas ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 3J0pOBOTO U O€30macHOro 00pasa )KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BocuTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnrt W peannu3oBBIBaTH COOCTBEHHBIC >KHM3HCHHBIC TLIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, MMOHWUMAHUEM BIWSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KAOIICH CpeIbl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW AESITCIBHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2yAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpPOYeccos oobydarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE U OTpPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;
JieNIaTh BBIBOJBI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
IPUBOJUTH IHPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHS U BBIBOJIbI;

BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aiauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, HPOoOIeEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH 1e(pUUIUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auu;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CTPYKTYpPHpPOBaTh UH(OpPMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popMaLK o CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyugarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€H, HAIICJICHHBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yMe U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPELICHHs  3aJayd,  JIKCIIEPUMEHTA,
MCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIWBHIYaJIbHON
paboThl TpU pelICHUH YYEeOHBIX 3a/lay; MPUHUMATH 11€JIb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paloThlI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsl, OOMEH MHEHHUI,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATh CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyisamusnsle oeticmausi, obecneuusarom hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcun Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U pe3ysbTara
pelieHusT MaTeMaTHICCKOH 3a1aum;



e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEUICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTro Kypca «Anrebpa u Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIIeUHMBATH JTOCTHKCHUE
CIICAYIOIINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMH: PAUUOHAIBHOE M JEHUCTBUTENBHOE YUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BhINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopMa 3amucu JEHCTBUTEIIBHOTO 4MCJA, KOPEHb HaTypalbHOM CTENECHH,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELCHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAJIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U pealbHOU KU3HH.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHUIO 3a/Jaud, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpENENeHUs] U MHOXECTBO 3HayeHWM (yHKuuu, rpadpuk (QyHKIHMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIMHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CrpouThk U uuTaTh rpa@UKu JUHEMHON (PYHKIMH, KBAAPATUYHON (PyHKIIHH,
CTENEHHON (PYHKIIMHU C EJIBIM I10Ka3aTeIEM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATUSAMM: IOCIEIOBATEIBHOCTh, apupMeTHUecKas u
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3azaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI IJIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAIbHBIX
MIPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MPEAMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneneHe,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
MHo)kecTBa palMOHAIIbHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbiM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHOMEeTpHUU. TpUroHoMeTpuyecKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH M NPOrPECCUN 5
5 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3YYeHH S

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

MHo0k€ecTBO, Onepauy Hajl
MHO>KeCTBaMU. J[narpaMMel
Ditnepa—Benna

Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
JECATUYHBIC IPOOH, IPOIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

ApudmeTnueckue oneparuu C
palroHaIbHBIMU YHUCIAMH,
peoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIMA

[Ipumenenue npobeit U MPOLEHTOB JIst
peLIeHUs IPUKIAAHBIX 3a1a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U pEaIbHOU
KU3HU

[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pelmeHus NPUKIIAIHbIX 33/1a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U pEaIbHOU
KU3HU

JleicTBuTenbHBIE YKclia. PaimonanbHbIC U
HppalyoHaJbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNENCTBUTENbHBIMH YHCIaMU




[IpubanxEHHBIE BBIYUCIICHUS, TIPaBUIIa

8 OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

9 ToxzaecTBa U TOXKAESCTBEHHBIE
npeoOpa3oBaHUs

10 YpaBHeHue, KOPEHb YPaBHEHHS

11 HepaBeHcTBoO, pelieHre HepaBeHCTBA

12 Metoa UHTEpBaJIOB

13 Pemenue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHU U HEPABEHCTB
KonTtponpHas pabora no Teme

14 "MHOKeCTBa pallMOHATIBHBIX U
JICUCTBUTEIIbHBIX Yncesl. PallioHaibHbIE
ypaBHEHUS U HEPABEHCTB"

15 OyHKIMS, CIIOCOObI 3a1aHus (PYHKIIH.
B3aumHo obpaTHbIe HyHKIIUU
I'padux Gpynkiuu. O6nacTb onpeaeaeHus

16 U MHOXKECTBO 3HaueHu# QpyHkuuu. Hymu
bynkun. [IpomexxyTku
3HAKOMOCTOSIHCTBA

17 YérHble 1 HeYETHBIE PYHKINU
CrerneHs ¢ 1ebIM [T0Ka3aTEeIeM.

18 CranpmaptHas ¢popma 3armcu
JNEUCTBUTEILHOTO UHCIIa
Hcnonp3oBanue noaxosieii popmbl

19 3alUCH ACUCTBUTENBHBIX YU CEI IS

PEIICHHUA MMPAKTUYCCKUX 3a1a4 U
MpEaACTaBICHUA JaHHBIX




Crenennast GyHKIHUS C HATYPaJIbHBIM H

20 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

21 Apudmernueckuii KOpeHb HaTypaTbHON
CTENIEHU

29 Apudmerndeckuii KOpeHb HATypaIbHON
CTEIEHU

23 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

24 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

o5 CaoiicTBa apuPMETUUECKOTO KOPHS
HaTypaJbHON CTENIEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—oil cTeneHu

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTENeHU

08 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTEIEHU

29 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTEIEHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENeHU

31 Peiienne uppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

32 Pemenue nppannoHanbHBIX YPAaBHEHUHN U

HCPAaBCHCTB




Pewienne nppaliuOHaIBHBIX YPaBHEHUN U

33
HEPABEHCTB

34 Pemienne nppaniuOHaIBHBIX YPAaBHEHUN U
HEPABEHCTB

35 Peienue nppanyoHaabHbIX YpaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KonTtponpsHast pabora o Teme

38 "ApudMeTHIeCKril KOPpeHb N—0# CTETICHH.
HppanmonansHble ypaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO
aprymeHra

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

41 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOT'O apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

43 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 OIIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE

bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKUE

46
bopMyIBI

47 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

48 OCHOBHBIE TPUTOHOMETPUYECKUE
hopMyIBI

49 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX
BBIPAXKEHUM

50 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

51 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUM

52 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

53 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

54 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUHU

55 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

56 Pemenune TpuroHoMeTpuuecKux
ypaBHEHUU

57 Pemenune TpuroHomMeTpuuecKux
YpaBHEHUNU

58 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

59 Pemenune TpuroHoMeTpuuecKux

ypaBHEHUU




60

KonTtponsHas padora no teme "®dopmyrs
TPUTOHOMETpUHU. TpUrOHOMETpHUECKUE
ypaBHEHUS"

61

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS
IOCJIEI0OBATEIIbHOCTE. MOHOTOHHEIC
IOCJICIOBATCIBHOCTH

62

63

64

Apudmernueckasi 1 TeOMETpHYECKast
nporpeccuu. VIcrosb30BaHue Mporpeccuu
JUTSL PEUICHHUS] PEeaTbHBIX 331324
NPUKIIQJIHOTO XapaKTepa

beckoHeuHO yObIBaromIasi reoMeTpuiecKas
nporpeccusi. CyMMa 0€CKOHEYHO
yObIBaIOLIEH reOMEeTpUIECKON
pOTPECCUu

CDOpMy.]'Ia CJIOKHBIX ITPOLICHTOB

65

66

67

dopmyiia CIOKHBIX TPOLIEHTOB

O0001Ienre, cucTeMaTH3alus 3HaHUH 3a
KypcC alnreOpbl U Haual MaTeMaTHYECKOTO
ananusa 10 kiacca

Hrorosas KOHTPOJIbHaA pa60Ta

68

O06006111EH1E, CUCTEMATH3allMs 3HAHU 3a
Kypc ainre0opbl 1 Hayall MaTeMaTHYeCKOTo
agaimmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[MPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

*Matemarturka: anreOpa v Hauajaa MaTeMaTHYEeCKOTO aHaIu3a, reometpus, 11
kiacc/ Bepuep A.JL., Kapm A.Il., Akiinoneproe obmectBo «M31aTenbcTBO

«IIpocemenue»

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA
bynko E.B. Anre6pa u Hauajga MmaTeMaTH4YeCKOTo aHanu3a: 11 kimacc:
Metoandeckoe mocooue / E.B. bynko, A.I'. Mep3mnsik, B.b.

[Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2016. —184 c.: un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://urokimatematiki.ru ; http://intergu.ru/ ; http://karmanform.ucoz.ru;

http://polyakova.ucoz.ru/ ; http://le-savchen.ucoz.ru/; http://www.it-n.ru/;

http://www.openclass.ru/ ; http://www.school2100.ru/pedagogam/newstandards;

http://umk-garmoniya.ru/matemat/cooltest.php


http://karmanform.ucoz.ru/
http://le-savchen.ucoz.ru/
http://www.it-n.ru/
http://www.school2100.ru/pedagogam/newstandards




