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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuebHOro Kypca «Anrebpa U Hayajga MaTeMaTH4YeCKOro
aHanu3a» 0a30BOro ypoBHs aiis oOydarommxcs 10 kimacca pa3paboTaHa Ha OCHOBE
®enepanbHOro TOCYIapCTBEHHOIO0 00pa30BaTENbHOIO CTaHJIApTa CPEeaHEro oouie-
ro o0Opa3oBaHus, C YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSIBISIEMBIX
K MaTeMaTU4ecKoMy O0Opa30BaHUIO, M TPAIUINI poccuiickoro oopasoBanus. Pea-
JU3alys IpOrpaMMbl 00ECTIEYUBAET OBJIAJICHHUE KITIOUEBBIMU KOMIETEHITUSIMU, CO-
CTaBJISIONIMMA OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS, Iie-
JIOCTHOCTB OOIIEKYIbTYPHOTO, TUYHOCTHOTO U ITO3HABATEIILHOTO PA3BUTHS JTUIHO-
CTH 00y4arOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTU4YeCKOro aHalIM3a» SIBISETCS OJHUM U3
HanOoJiee 3HaYMMBIX B MPOrpamMMme CTapliel IMIKOJIbl, TOCKOJbKY, C OJHON CTOpPO-
HbI, OH 00€CIIEYNBAET UHCTPYMEHTAJIBHYIO 0a3y JJIsl U3YyYEHUS] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JIpyrOil CTOPOHBI, POPMHUPYET JOTMYECKOE U aOCTPAKTHOE
MBILUICHHE YYaIUXCsl HAa YPOBHE, HEOOXOAMMOM JIJIsl OCBOEHHUSI KypcoB MH(pOpMa-
TUKH, OOIIECTBO3HAHNS, UCTOPUH, CIIOBECHOCTH. B paMkax qaHHOTr0 Kypca yJaiu-
€csl OBJI/IEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KoTopas ¢popMmy-
JUPYET CBOM JIOCTHKEHUSI B MaTeMaTuyeckoi opme.

Kypc anredpel u Hayasl MaTeEMaTUYECKOr0 aHAJIN3a 3aKJIabIBA€T OCHOBY AJIs
YCIICLTHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMUH, OMOJIOTHH, TOHUMAHUS OCHOB-
HBIX TEHJECHUUA SKOHOMHKU U OOLIECTBEHHOHN U3HH, TTO3BOJISIET OPUEHTUPOBATh-
Csl B COBPEMEHHBIX LIU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO UCIIOJIb-
30BaTh MX B IOBCEAHEBHOW >XM3HHU. B ToXe BpeMs oBiajeHHe aOCTPAaKTHBIMHU U
JOTUYECKH CTPOTMMHM MAaTEMaTUYECKUMU KOHCTPYKLMSIMHU pa3BUBAET YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH UCTUHHOCThH YTBEPKAEHUS, UCIIOIb30-
BaTh 0000ILEHNE U KOHKPETU3ALMI0, a0CTparupoBaHue U aHAJIOIrHo, (GopMUpyeT
KpEaTUBHOE W KPUTHUECKOE MbIlUIeHHe. B xone m3yuenus anreOpbl M Hadyajl Ma-
TEMaTUYECKOI0 aHAJIU3a B CTApIIEeH IIKOJIE yYaIUecs MOIy4atoT HOBBIM OMBIT pe-
IIEHUs MPUKIIAHBIX 3a/1a4, CAMOCTOSITEIBHOIO MOCTPOCHUS MATEMATHUYECKUX MO-
JeNiel peaNbHbIX CUTYalluid U UHTEPIPETALMU OJyUYEHHBIX PElIeHUHN, 3HAKOMATCS
C MpUMEpamMu MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPHUPOAE, HAYKE U B UCKYC-
CTBE, C BBIIAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSMU U UX aBTOPAMH.

Kypc oOnagaer 3HAUMTENbHBIM BOCHUTATENIBHBIM MOTEHLUATIOM, KOTOPBIi
peanu3yercsl Kak depe3 y4eOHbIM MaTepuan, CIOCOOCTBYIOIIMM (OPMUPOBAHUIO
HAYYHOI'0O MHUPOBO33PEHHUs, TaK U 4epe3 crenudpuky yuyeOHOH AeaTenbHOCTH, Tpe-
Oyrolel camMOCTOSTENbHOCTH, aKKypPaTHOCTH, MPOJIOJKUTEIBLHON KOHUEHTpAIMU
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN pe3ysbTar.



B ocHoBe meTonuky oOydeHus ajiredpe ¥ HadajiaM MaTeMaTUYeCKOro aHajIu-
3a JIGKUT JIeATCIIbHOCTHBIM MPUHIIUI O0yUIEHUSI.

Crpykrypa Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOr0 aHAIM3ay BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIMUYECKHE JMHUMN: «YHHClna W BBIYUCICHUSY,
«DyHk1uu u rpadukny», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuyecko-
ro aHaimmsa», «MHOXecTBa W JOTHMKa». Bce OCHOBHBIE COJIEpKATEIbHO-
METOANYCCKHE JTMHUM M3YyYarOTCS Ha MPOTSHKESHUU ABYX JIET OOy4YeHHUsS B cTapiiei
IIKOJI€, €CTECTBEHHO JMOMOJHSS APYr APyra M MOCTENEHHO HACHIIASICh HOBBIMHU
TeMaMHu U paszjenamu. JIaHHbIA KypC SBISETCS MHTEIPATHUBHBIM, IMMOCKOJBKY 00b-
eauHseT B ceOe cojepKaHue HEeCKOJbKHX MaTeMAaTHYECKUX IHCLMIUIMH: anreopa,
TPUTOHOMETPUS, MATEMATUUECKUI aHAIU3, TEOPUSI MHOXKECTB U 1p. [1o Mepe Toro
KaK ydJallluecs OBJIaJieBaloT BCE Oojiee MIMPOKUM MAaTEMAaTHUYECKUM alllapaTtoM, Y
HUX TOCJIeA0BaTEILHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTh MaTe-
MAaTUYECKYK) MOJEIb PEAIbHOM CHUTYallMH, NMPUMEHATHh 3HAHWA, IOJIYYCHHBIE B
Kypce «Anrebpa U Hadajga MaTEMaTUYECKOTO aHaIW3a», JUIsl PEIICHUsS CaMOCTOs-
TEIbHO CPOPMYITUPOBAHHON MATEMATUYECKOM 3a]lauu, a 3aT€M UHTEPIPETUPOBATH
MOJYYEHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOoAMUECKasl JIMHUA «YHucia U BBIYUCICHUS» 3aBepIIacT
dbopMupoOBaHUE HABBIKOB MCIIOJIb30BAHUSI JEHCTBUTENBHBIX YMCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM IKoJie. B cTapiieii mkone ocoboe BHUMaHuE yaensercs Gpop-
MHPOBAHUIO TTPOYHBIX BBIYUCIIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B C€0s UCIIOJb-
30BaHHE PA3IMYHBIX (DOPM 3aIMCH JCHCTBUTEIBHOIO YHCIIa, YMEHUE PAllHOHAIIBHO
BBITIOJIHATH JICCTBUSI ¢ HUMH, JeaTh NPUKUJIKY, OLIEHUBATh pe3yibTar. O0yuaro-
IIUECS MOJYyYat0T HABBIKU MPUOIMKEHHBIX BHIYUCICHUH, BHITOTHEHUS JEHCTBUIM C
YHUCJIaMU, 3allMCAaHHBIMHU B CTaHAApTHOM (popMe, UCTIOIH30BaHUSI MATEMAaTHUYECKUX
KOHCTAHT, OLICHUBAHMS YHUCJIOBBIX BHIPAXKCHUH.

JIvans «YpaBHEHHS M HEPABEHCTBA» PEANIU3YETCS HA NPOTSIKECHUU BCETO
o0y4yeHHUs B CTapIIeH IIKOJe, MOCKOJIbKY B KaXKIOM pasjelie mporpaMMbl Mpery-
CMOTPEHO pEIICHHuEe COOTBETCTBYIOIIMX 3ajad. OOydaromiydecs OBJAJEBAIOT pas-
JIUYHBIMHA METOJAMM PEIICHUS LEJIbIX, PALIMOHABHBIX, HPPALIMOHATIBHBIX, MOKa3a-
TEJIbHBIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX ypaBHEHUMN, HEPABEHCTB U
ux cucteMm. [lonydeHHBIE YMEHUS HCIOIB3YIOTCS TPH UCCIIETOBAaHUM (PYHKIIUNA C
MIOMOIIBIO TTPOU3BOIHOM, PEIICHUH MPUKIAIHBIX 3a/1a4 W 33Ja4 Ha HAXOXKICHHE
HAUOOJNBIINX U HAMMEHBIINUX 3HaUeHUN QyHKuuU. JlaHHas coepxaTenbHas JIUHUS
BKJIIOYAET B ce0s Takke (POPMHUPOBAHME YMEHHUI BBIMOIHATH PACUETHI MO (HOPMY-
JaM, TipeoOpa3oBaHus IEJIbIX, PAllMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMET-
PUYECKHUX BBIPAKCHHM, a TAK)KE BBIPAKEHUM, COASPIKAIIMX CTETICHU U JIorapu(MBI.
brnaronaps nzyuenuto airedpandeckoro MaTepuasna MpoOUCXOAUT JaJIbHEHIIee pas-
BUTHE AJITOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIUJICHUS ydalluxcs, (GOpMHUPYIOTCS



HaBbIKUA JIEAYKTHUBHBIX PACCYXIACHHM, paboThl ¢ CUMBOJBHBIMH (OpMaMu, Mpel-
CTaBJICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraer 3¢pGHeKTUBHBIE UHCTPYMEHTHI JJIS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJISIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToanueckas JuHUs «DyHKIUU U rpaUKu» TECHO Mepe-
IUIETAETCS C APYTUMU JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MO-
CJIeIOBAaTENbHOCTh M3YUEHUS Marepuaina. V3ydyeHue cTerneHHOM, MOKa3aTelbHOM,
Jorapu(pMUYECKO W TPUTOHOMETPUYECKUX (YHKIWNA, UX CBOWCTB U TI'pa(HUKOB,
UCTOJIb30BaHUE (YHKIMI A pelIeHus 3a/1ad U3 JpYrux yuyeOHbIX MPEIMETOB U
peayIbHON ’)KM3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U C pelie-
HUEM ypaBHEHUU M HepaBeHCTB. lIpu 3Tom Oonblioe BHUMaHuE yaensiercss gop-
MUPOBAHUIO YMEHHS BbIpakaTb (OpPMYyJIaMH 3aBUCUMOCTH MEXY pa3InYyHBIMU
BEJIUYMHAMM, UCCIIEIOBATh MONIYyYeHHbIE (YHKIIUU, CTPOUTDH UX rpaduku. Marepu-
aJ 3TOU COAEP KATEIbHOM JMHUN HALEJIEH HA Pa3BUTHUE YMEHHMU M HABBIKOB, I103-
BOJIAIOIIMX BBIpAXKaThb 3aBUCHUMOCTH MEXAY BEJIMYMHAMU B pazinyHOu (opme:
AHAIMTUYECKOM, rpaduueckoil u cioBecHOl. Ero uzydeHue cnocoOCTBYET pa3Bu-
TUIO aJITOPUTMUYECKOT0 MBIIUIEHUS, CHOCOOHOCTH K OOOOIIEHUI0 U KOHKpEeTHU3a-
1M1, UCII0JIb30BAaHUIO aHAJIOTHH.

CopepxxarenbHast nuHuA «Hauyajna MareMaTnyeckoro aHaiau3a» IMO3BOJISET
CYIIIECTBEHHO PACHIUPUTHh KPYT KaK MAaTeMAaTHUYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX 00YYaIOIIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOKHOCTh MCCIIE0BATh U
CTpPOUTh rpapuku QYyHKUUNA, ONpeeNsTh UX HAauOOJbIINEe U HAMMEHbUINE 3Haye-
HUSl, BBIYUCIATD IUIOIAIU pUryp u 00bEMBI T€, HAXOAUTH CKOPOCTU U YCKOPEHUS
nporueccoB. J[aHHasi cojeprkarenbHas JUHUS OTKPbIBAET HOBbIE BO3MOXKHOCTH I10-
CTPOEHUSI MaTEMaTUYECKUX MOJENIEH peajbHbIX CUTYalWld, HAXOXKICHHs HaWIyd-
IIETr0 PELIECHUs B IPUKIAIHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKUX, 3a1a4ax.
3HAKOMCTBO C OCHOBaMH MAaTEMAaTHYECKOTO aHalIN3a CIIOCOOCTBYET pa3BUTHUIO a0-
CTPAKTHOTO, (POPMATBHO-TOTUYECKOI0 M KPEATUBHOTO MBINUIEHUS, (HOpMUPOBa-
HUIO YMEHHUI paclio3HaBaTh NPOSBICHUS 3aKOHOB MATEMATHKHU B HAYKE, TEXHUKE U
uckycctBe. OOyyaroniuecss y3HaroT O BBIIAIOIIMXCA PE3YJbTarax, MOJIYyYEHHBIX B
X0JI€ Pa3BUTHUSA MATEMATUKHU KaK HAyKH, U UX aBTOpPaX.

CopeprxarenbHO-MeToANYECKast TMHUSA «MHOXECTBA U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA 3JIEMEHTaM TEOPHH MHOXKECTB. TeOpeTHKO-MHOXECTBEHHbBIE Mpe.l-
CTaBJIEHUS NPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTUKU W Mpeaararor
HauboJee YHUBEPCAbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3/ieibl MAaTEMATHKU U €&
NPWIOXKEHUH, OHM CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHE AUCLMIUIMHBI B €IMHOE
nenoe. [loaromy BaxXHO AaTh BO3MOYKHOCTH IIKOJBHHUKY IMOHUMAaTh TEOPETUKO-



MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHKU M WCIIOJIb30BATh €0 ISl BbIpa-
YKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Havala MaTeMaTUYECKOrO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTE€MaTUYECKOTrO MOJEIMPOBAaHUS, KOTOpPbIE MpPU3BaHbI cPOpMU-
pOBaTh HABBIKH MOCTPOEHUS MOJENIEH PEaJbHbIX CUTYalMH, UCCIEHOBAHUS ITHX
MoOJieNel ¢ MOMOUIbIO ammnapara anredpbl ¥ MaTeMaTHYECKOro aHaju3a M UHTep-
IIpETalU NOJYYECHHBIX PE3YIbTAaTOB. Takue 3aaHus BIUIETEHBI B KaXKJbIA U3 pa3-
JIENOB MPOTrPaMMBbl, TOCKOJIBKY BECh MaTepual Kypca IIHMPOKO MCHOJB3YETCS IS
penleHns MpuKIaaHbIX 3a0ad. [Ipyu pemeHnn peanbHbIX TPaKTHYECKUX 3a7a4 y4da-
Mecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0-
CTparupoBaThCsl, UCMOIB30BaTh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH IMPO-
osieMy. JlesaTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUIECHUsS MPUKIAIHBIX 3a/1a4
OpraHu3yeTcsl B MMpoIiecce 3yUYeHHUs BCEX TEM Kypca «AJredpa U Hayana MaTeMa-
TUYECKOTO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha W3ydeHHE Kypca anreOphl M HadaJl MaTEeMaTHYECKOTO aHa-
nu3a Ha 6a30BOM ypOBHE OTBOIUTCS 2 daca B Hexenmo B 10 kiacce, Bcero B yueO-
HBINA TOX 68 J4acoB.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIICHTHI,
OecKoHEUHbIEe IepUoANYEcKUe Apoou. ApupMeTHIecKue Onepaluu ¢ paluoHalb-
HBIMH YHUCJIaMU, IPeoOpa3oBaHUsl YUCIOBBIX BbIpaxkeHUil. [Ipumenenue npodeii n
IIPOLIEHTOB JUJIsl PELICHUs NMPUKIAJAHBIX 3aa4 U3 Pa3IMYHbIX OTpacied 3HAHUU U
pEATBHON )KU3HU.

JleiictBuTenbHbIe Yncna. ParroHanbHble W UppalMoHalbHbIE yucia. Apud-
METUYECKUE ONEpPALMH C IEUCTBUTEIbHBIMU uKciaMu. [IpuOnxE€HHbIE BbIYHCIIE-
HUS, IPABUJIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Cremnenb ¢ nensiM nokasareneM. CrannapTHas Gopma 3amucu JeiCTBUTEb-
Horo uncia. Mcrnonb3oBanue moaxoasiien GopMbl 3arncu JeHCTBUTEIbHBIX YUCET
JUISL PELICHUS] TPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TaHHBIX.

ApudmMernyeckuili KOpeHb HaTypalibHOUM cTeneHu. JelicTBus ¢ apudpmeruye-
CKMMH KOPHSIMM HATYpPaJIbHOU CTEIICHMU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O0 aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPEe0Opa30BaHUsI.

[Ipeobpa3oBaHre TPUTOHOMETPHUUECKHX BBIpaXKeHUUH. OCHOBHBIE TPUTOHO-
MeTpudeckue GopMyJibl.

YpaBHEeHHE, KOpEHb ypaBHEHHUS. HepaBeHCTBO, penieHrne HepaBeHCTBA. Me-
TOJ, UHTEPBAJIOB.

Pemenne nenbix u JpoOHO-palliOHABHBIX YPAaBHEHUH U HEPABEHCTB.

Pemienue nppanmosHanbHbIX YpaBHEHUNM U HEPABEHCTB.

Peniennie TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a7a4
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HH.

DYyHKIUHN U TPAPUKHU

OyHKuMs, crnocoos! 3ananus Gyukimu. ['pabuk dyukiuu. Bzaumuo obpart-
HbIC (DYHKITHH.

Ob6nacTte ompeeneHus U MHOXECTBO 3HadeHHM (yHkumu. Hymm dyHkumu.
[IpomexxyTku 3HaKONOCTOSIHCTBA. UETHBIEC M HEUETHBIE (DYHKIIMH.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa u rpaduK KOpHS N-OW CTENEHHU.

TpuroHomerpruyeckass OKPYKHOCTb, OIPEACIECHUE TPUTOHOMETPUYECKUX
(GyHKIIMN YUCIIOBOTO apryMEHTa.



HauaJsia MaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHusl TMOCIeq0BaTEIbHOCTEH. MOHOTOH-
HBI€ OCJIEA0BATEIbHOCTH.

Apudmernyeckas U reomerpudeckas nmporpeccuu. beckoHeuHo yObIBaroiast
reomerpudeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccun. dDopmysia CIOXKHBIX NMPOLEHTOB. VcCrionb30BaHWE NPOrpeccUr IS
pelLIeHNs peallbHbIX 3a7a4 MPUKIIATHOIO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXXecTBaMu. Jlumarpammsl Jilsiepa—BenHna.
[IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOIO armapara Uil ONMCAaHHUS PEAbHBIX
IIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBHUE, J0KA3aTEIbCTRO.

—JleliOHuIIa.



IIVTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHoro mpeamera «MareMaTukay JOKHO OOecredyuBaTh J10-
CTH)KEHHE Ha YpOBHE CpeHero oOiiero oOpa3oBaHMs CIAEAYIOMIMX JIMYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpOrpaMMbl yueOHoro npeamera «Ma-
TEMaTUKa» XapaKTePU3yIOTCS:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOT'O WJIeHa POCCUICKOro oOIIeCcTBa, MPEACTAaBIEHUEM O MaTeMaTH-
YECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM, MPOUEAYP
rpaXIaHCKOTo 00111ecTBa (BHIOOPHI, OIIPOCHI U TIP.), YMEHUEM B3aUMOIEHCTBOBATH
C COLIMANIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSMU U HA3HAYCHHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
IPOIIOMY U HAaCTOSIIIEMY POCCUMCKONW MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJbI,
K HCIIOJIb30BAHUIO JTHUX JOCTHKEHUN B JPYTMX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAHHEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTr0o Hapoja; chOpMHpPOBAHHO-
CThIO HPaBCTBEHHOI'O CO3HAHUs, ’TUYECKOr0 MOBEIEHHUS, CBSI3aHHOI'O C MpaKTHYe-
CKUM MPUMEHEHUEM JOCTHKEHUWA HAyKH U JESTEIbHOCThIO YUYEHOT0; OCO3HAHUEM
JMYHOI0 BKJIa/la B MOCTPOECHUE YCTOMYUBOIO OYTyIIEro.

DcTeTnyecKkoe BOCIIUTaHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKJIIOYAsi ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIECHUH, PACCYKIECHUH; BOCHPUUMYHNBO-
CTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHS MTPUMEHSATh MaTEeMaTUYCCKUE 3HAHUS B WHTeE-
pecax 310poBOro u 0e30macHOro oOpasa >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K
CBOEMY 3JI0pPOBbIO (37I0pOBOE NMUTAHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATHIA U OT-
JIbIXa, peryisipHas Qu3ndeckas akKTHBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHUS,
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON JEATENbHOCTHIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznu4yHbBIM cdepam TpodecCHOHATBLHON A TENbHOCTH, CBSI3aHHBIM C MaTeMaTH-



KOM U e€ MpUIOKEHUSIMH, YMEHHMEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyien
npo¢eCcCu U pealn30BbIBATh COOCTBEHHbIE KU3HEHHBIE IJIaHbl; TOTOBHOCTBHIO U
CHOCOOHOCTBIO K MaTeMaTHUYEeCKOMY 00Opa30BaHUIO M CaMOOOpa30BaHHIO Ha Ipo-
TSPKEHUM BCEW JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUH ITPaKTHYE-
CKHX 3a/1a4 MaTeMaTUYECKON HaIPABICHHOCTH.

DKOJI0rnYecKoe BOCIIUTaHUE:!

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKONU KYJIbTYphl, TOHUMAHUEM BIIUSHHUSA CO-
MAJIbHO-D)KOHOMHUYECKUX ITPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLMAIBHOU
Cpellbl, OCO3HAHUEM TJI00AIBHOI0 XapaKTepa 3KOJOrMYeCcKUX MpoOiieM; OpUeHTa-
el Ha NMpUMEHEHHEe MAaTeMaTU4eCKUX 3HaHWM IS peuieHus 3ajad B 00J1acTu
OKPY’KaIOLIEN Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKH HX BO3MOXKHBIX II0O-
CIICICTBUM JJIs1 OKPYKAIOIIEN CPEIbL.

ITenHocTH HAYYHOI O IMO3HAHUA:

c(OPMUPOBAHHOCTbIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU U OOIECTBEHHOW IMPAKTUKH, IOHUMAaHUEM MaTeMaTH4e-
CKOM HayKHu Kak c(epbl YEIOBEUECKOM JESITEIbHOCTHU, TANOB €€ pa3BUTHUS U 3Ha-
YUMOCTH JUIs Pa3BUTHUA LIUBWIN3ALMY; OBJIAJCHUEM SA3bIKOM MAaTEMaTUKU U Mate-
MAaTHYECKOU KyJIbTYPOU KaK CPEACTBOM IO3HAHMS MHUPA; TOTOBHOCTBIO OCYILECTB-
JATHh NPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U B I'PYII-
Ie.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl Yy4eOHOTO IMpeaMeTa
«MaremaTuka» XapakTepU3YIOTCsl OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEb-
HBIMU OeliCMBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU 0eUCMBUAMU, YHUBED-
CALHBIMU PeRYTISIMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie nosnasamenvusle oeticmaus, obecneuusarom Gopmupo-
sanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0CB80eHUe Memo008 No-
3HAHUSL OKPYHCATOWE20 MUPA, NpUMeHeHue 102U4eCcKUx, Uccie008amenbCKux one-
payuti, ymeHut pabomams ¢ uHgopmayueti).

ba3oBbie norudyeckue JeUCTBUS:

e BBIABIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXAY TMOHATUAMH; (OPMYIUPOBATH
OIpeneyeHus] TOHATU; YCTAaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCH-
bukauy, oCHOBaHUA Il 0000IIEHNUS U CPAaBHEHUS, KPUTEPUH TPOBOAU-
MOTO aHaJIN3a;

e BOCIPUHUMATh, (POPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEp-
JTUTENbHBIE U OTPUIIATENbHBIC, AMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;



e BBIABJISTH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpPE-
yusi B (haKkTax, TaHHbIX, HAOMIOICHUSIX U YTBEPKJICHUSX; MpeIaraTh Kpu-
TEPUU JJIs1 BBISBIICHUSI 3aKOHOMEPHOCTEHN U MPOTHUBOPEUUN;

e JIENaTh BBIBOJBI C UCIIOJH30BAHUEM 3aKOHOB JIOTHIKH, ACTYKTUBHBIX M HH-
JYKTUBHBIX YMO3AKJIFOYECHHUH, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSATEIHHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPK/Ie-
HUM (TIpSIMbIE W OT MPOTUBHOTO), BHICTPAWBATh APTYMEHTAIIUIO, MPHUBO-
JUTH TIPUMEPHI ¥ KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BBIOMpATH CHIOCOO perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pENIEHUs, BBIOMpaTh HanboJiee MOAXOASIINN ¢ YYETOM CaMOCTO-
SATEIHHO BBIJICTICHHBIX KPUTEPHECB).

ba3oBblie ncciaenoBarenbcKue 1eMCTBUS:

e HCIIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoOBaTh BOIPOCHI, (UKCUPYIOUIUE TPOTHUBOpPEUHE, MPOOIEMY,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH TUIIOTE3Y, APTYMEHTH-
pOBaTh CBOIO MO3UIIHI0, MHEHHE;

e TMPOBOJUTH CAMOCTOSITEIIHHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BA-
HHUE 0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, sBJe-
HUSI, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUS-
MU, TIPOLIECCAMU;

e CaMOCTOSITENIbHO ()OPMYITUPOBATH OOOOIICHHS U BBIBOABI MO PE3yIbTaTam
NPOBEAEHHOTO HAOJIO/ICHUS, MCCIICOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE NPOLIECCa, a TaKKe BBIABUTATh
MIPENTOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PaGota ¢ uadopmarnueii:

e BBIBIATH JACPUIMTHI UHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX [JIsi OTBETa
Ha BONPOC U IS PEIICHUS 3a1a4H;

e BBIOMpATh MHPOPMAIUIO M3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPO-
BaTh, CUCTEMATHU3UPOBATh U WHTEPIIPETUPOBATH HH(DOPMAITUIO PAZTUIHBIX
BUJIOB ¥ ()OPM IIPEICTABICHMUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (HOpMaX,
WUTIOCTPUPOBATh TpadUyIECcKH;

e OIICHHWBATHh HAAEKHOCTHh MH(POPMAIIMH MO CAMOCTOSTENHLHO C(HOPMYIHPO-
BaHHBIM KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OeliCMEUsl, 00ecneuusam c@hopmu-

POBAHHOCb COYUATLHBIX HABLIKOE 00)YAIOUJUXC.

OO1enue:



BOCTIPUHUMATH U (DOPMYIHUPOBATH CYKIEHHSI B COOTBETCTBUHU C YCIIOBHSI-
MH U LEISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY
3peHHs] B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY
peleHus 3a7a4i, KOMMEHTHPOBATh MOJYY€HHBIN pe3yNbTar;

B X071€ 00CY>KAeHHUS 33a1aBaTh BOIPOCHI IO CYIIECTBY OOCYX/1aeMOI TEMBI,
npo0JieMBbl, pelIaeMon 3a/1auu, BbICKa3blBaTh UJI€U, HAllCIEHHbIE HA MIOUCK
pelleHus; COMOCTABIATh CBOU CYXKACHUS C CY>KICHUSIMHU APYTUX y4acCTHH-
KOB JHaiora, OOHApY)KUBATh Pa3IMYMe U CXOACTBO MO3UIUH; B KOPPEKT-
HOU GopMe (hopMyIupoBaTh pa3HOrIacHsi, CBOM BO3PAKEHUS;
NPEICTaBIATh PE3yJIbTaThl PEIICHUs 3a/ayd, SKCIEPUMEHTA, HCCIEN0Ba-
HUS, IPOEKTA; CAMOCTOATEIHHO BHIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM
3aj1a4 Npe3eHTaly 1 OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHu4eCTBO:

MOHUMAaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M HHIUBUIYaJIh-
HOU paboThI TIPU PENICHUH YUI€OHBIX 33J1a4; MPUHUMATH I1€Ih COBMECTHOMN
NeSTEeNbHOCTH, IJIAHUPOBATh OPTAaHU3ALMI0 COBMECTHOW padOThI, pacipe-
JeNSITh BUABI padOT, JOTOBApUBATHCS, OOCYXKIaTh MPOLIECC U PE3YJbTaT
paboThI; 00001IaTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKaeHUsI, OOMEH MHEHU,
«MO3TOBBI€ IITYPMbI» U WHBIE); BBIMOJIHITH CBOK YacTh pabOTHI U KOOP-
JTUHUPOBATH CBOM JIEUCTBHSI C JPYTMMHU YJIEHAMU KOMAaHbI; OLIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOIIUIA MPOIYKT MO KPUTEPHSIM, CHOPMYIUPO-
BaHHBIM YYACTHUKAMH B3aUMOJICHUCTBUS.

3) Vuueepcanvuvie pezyniamusnvle oelicmsusi, obecneuusarom Gopmuposa-

HUe CMbICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCMU.
Camoopranuzanus:

COCTaBJIATH IUIAH, alITOPUTM PEIICHUS 3a7auH, BHIOMPATh CIIOCOO PELICHUs C

y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW WH(OpMaIUH.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMU MMO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUSI COBEpIIIa-
€MBIX JEHWCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB; BJIAJICTh
crioco0aMu caMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yJibTaTa pelie-
HHUS MaTEMaTHUYECKOM 3a/1auu;

NpeABUIETh TPYAHOCTHU, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]1a-
YM, BHOCUTh KOPPEKTHUBHI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIb-
CTB, JJaHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTECH;



e OlICHHUBAaTh COOTBETCTBUE pe3yJbTaTa IEIN U YCIOBUSM, OOBSICHATH MPHU-
YUHBI JTOCTUKEHHUS WM HETOCTUKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH, HaX0-
JTUTH OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa ¥ Havajga MaTeMaTHYECKOTO aHAJIM3a»
Ha YPOBHE CpPETHEro OO0IIero oOpa3oBaHUS TOKHO O0ECTeUMBATh JOCTHIKCHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KIIACC

Yucia 1 BHIYUCTICHUA

OnepupoBaTh MOHATUSMU: PALMOHAIBLHOE U ACHCTBUTENBHOE YHCIIO, OOBIK-
HOBEHHas U JeCATUYHAs IPOOb, MPOLICHTHI.

BremonuaTte apudmerndyeckue onepanyuu ¢ parloHaIbHBIMUA U JACHCTBUTEb-
HBIMU YUCIIAMMU.

Boimonusate npuOauKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBUila OKPYIJICHHUS,
JieNnaTh NIPUKHUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUN.

OneprpoBaTh MOHATUAMHU: CTENEHb C LEIBIM IOKA3aTeNeM; CTaHIapTHAs
(dopMa 3amucu AEUCTBUTENIBHOI'O YKCIIA, KOPEHb HAaTypalbHOM CTENEHU; UCHOJIb-
30BaTh MOAXOASANIYIO GOPMY 3aMUCU JEHCTBUTEIBHBIX YHCEI ISl PEUISHUsS TpaK-
TAYECKUX 3a7a4 U IIPEICTABICHUS JaHHbIX.

OneprpoBaTh NOHATUSAMHU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YTJIa;
UCIIOJIb30BaTh 3aMKMCh MPOU3BOJIBHOIO yria 4epe3 oOpaTHble TPUTOHOMETPUYECKUE
byHKIUY.

YpaBHeHHs] 1 HEPABEHCTBA

OneprpoBaTh MOHATUAMHU: TOXKIAECTBO, YPABHEHHUE, HEPABEHCTBO; LIENIOE, pa-
IMOHAIbHOE, HPPALMOHAJIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHNE;

BeimonsaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUW W pelaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

Boimonusate npeoOpa3oBaHUs IENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQ)XCHUN U pPEIIaThb OCHOBHBIE TUIIBI LIEJBIX, PALlMOHAIBHBIX U UPPALMOHAIIb-
HBIX YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA JJISI PELICHUST MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HU.

MopaenupoBaTh peaibHbIE CUTyallMM Ha SI3bIKE alreOpbl, COCTaBJIATh BbIpa-
YKEHUsl, YpaBHEHHUsI, HEPABEHCTBA 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOEHHBIE
MOJIETIU C UCTIOJIb30BAaHUEM ammnapara ajareopsbl.



DYyHKIUU U TPAPUKHU

OnepupoBaTh MOHATUAMH: (YHKIHUS, CIOCOOBI 3a/aHus (PYHKIMHU, 001acTh
OTIpe/ICNICHHs] U MHOXECTBO 3HaueHUW (pyHKIuH, rpaduk QyHKIINH, B3aUMHO 00-
paTHbIe (PYHKIMH.

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUETHOCTh (PYHKIMH, HYTU (DyHK-
LU, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonp3oBath rpaduku GyHKIHN 17151 pEIICHUs YpaBHEHUH.

Crpoutb 1 4uTaTh rpaduKu JUHEWHON (YHKUUHU, KBaJpPaTUUYHON (PYHKIUH,
CTETICHHOH (PYHKIINH C I[EJIBIM TTOKa3aTelleM.

Hcnonp3oBaTh rpapuku GpyHKUMN JJIs UCCIEIOBaHMS IMPOLECCOB U 3aBUCH-
MOCTEH MpHU PEUICHUH 3334 U3 JAPYTUX y4eOHBIX MPEAMETOB U pealbHOU KU3HHU;
BbIpaXaTh POpPMyITamMH 3aBUCIMOCTH MEX]Ty BETUIHHAMHU.

Hauana maTeMaTH4ecKoro aHajau3a

OnepupoBaTh TOHSTHSIMU: TOCIEAOBATENLHOCTh, apupMeTUYecKass U reo-
METpUYECKasi IPOrPECCHH.

OnepupoBaTh MOHATUSMHU: OCCKOHEUHO YOBIBAIOIIAsi T€OMETpUYecKas Mpo-
rpeccus, cyMMa O€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON IPOrPECCHH.

3aaBaTh NOCJIEI0BATEIbHOCTH PA3IUUYHBIMU CTIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEILHOCTENH U MPOTPECCHI TSI PEIICHUS
peaNbHBIX 3a7a9 MPUKIATHOTO XapaKTepa.

MHo:xecTBa H JIOTMKA

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONEpaIK HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJisl OMHCAaHUs peajib-
HBIX TPOIIECCOB U SIBJICHUH, TIPY PEIICHUH 3a4a4 U3 APYTUX YIeOHBIX TIPEIMETOB.

OnepupoBaTh MOHATUSIMU: ONpENIeNIEHUuE, Teopema, CIIEJCTBUE, A0Ka3aTelb-
CTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
w/n HaumenoBaHue pa3iesioB H TeM NPOrpPamMMbl Beero Kontpoabnbie | IlpakTnyeckue 06pa3oBATENbHBIE
padoTsbI padoThbI pecypen

MHoecTBa pallMOHANBHBIX U JEHCTBUTEIBHBIX YUCEN. 14 1

PannoHanpHble ypaBHEHUS U HEPABEHCTBA

Oynkiuu u rpaduku. CTeneHp ¢ IeIbIM MmoKa3aTeaeM 6

ApudmeTrueckuii KOpeHb N—OM CTENEHH. 18 1

WppaunonanbHble ypaBHEHUSI 1 HEPABEHCTBA

®opMyIibl TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 99 1

ypaBHEHUS

[TocnenoBaTenbHOCTH U MPOTPECCUH

[ToBTOpeHue, 006001IeHNE, CHCTEeMAaTH3alMs 3HAHUN 3 1
OBUIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 68 4 0




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KosunuecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Hara
H3Yy4eHHs

DJIEeKTPOHHBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHoxecTBO, onepanuu HajJ MHOKeCTBaMHu. /(na-
rpaMMsbl Diniepa—BeHHa

PanronaneHbie uncina. OOBIKHOBEHHBIE M JIECSI-
TAYHBIC IPOOH, TTPOIICHTHI, OECKOHEYHBIC TIEPH-
olnyecKue 1podu

ApudmeTrueckue onepanuu ¢ palioHaIbHBIMU
qrclaMu, MpeoOpa30oBaHUs YHUCIOBBIX BhIpaXKe-
HUHI

[TpumeneHune npobeii U NPOLEHTOB JJIs PEILICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciei
3HAHUH U pPEaIIbHOM KU3HU

[Tpumenenue npoGeil ¥ NPOLIEHTOB IS PELICHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciei
3HAHUH U pEeaIbHOMN )KU3HU

JeiicTBurenbHble yncia. PanuonansHble U up-
palroOHaAIbHBIE YHCIIa

ApudmMernueckue ornepanuu ¢ JeHCTBUTEIbHBI-
MU YUcCJIaMn

[TpubnmxEHHBIE BEIYMCICHUS, IPABUIA OKPYT-
JIEHUs, IPUKHJIKA U OLIEHKA Pe3yIbTaTa BHIYKC-
JICHUH

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS




10

VYpaBHeHHE, KOPEHb YPAaBHEHUS

11 HepaBeHcTBO, penieHne HepaBeHCTBA

12 Merton uHTEpBaIOB

13 Pemenue neibix u JpoOHO-pallOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
Konrponsnas padora no teme "MHoOXecTBa pa-

14 [MUOHAJIBHLIX U JEUCTBUTEIILHBIX YUCE.
PanmonansHbie ypaBHEHHUS U HEPaBEHCTB"
AHanu3 KOHTPOJILHOM paboThl. DYHKITHS, CITO-

15 co0bI 3a1anust GyHKIUU. B3aumHo oOpaTHbIe
byHKIIH
I'padpux Gpynkuu. O6macTb onpenenaeHus U

16 MHOECTBO 3HaueHu# ¢pyHkunu. Hymu ¢pyHk-
1uu. [I[poMexxyTKi 3HAaKOMOCTOSTHCTBA

17 YérHble U HeUETHBIE PYHKLINUN

18 CreneHsb ¢ neibM nokasareneM. CtanaapTHas
dbopma 3anucu AeMCTBUTEIBHOTO YHCIIA
Hcnonp3oBanue moaxoAsiieii opMbl 3armmicu

19 JEHCTBUTEIBHBIX YUCEI IJISl pEIICHUs IpaKTHye-
CKHUX 3aJ1a4 U MPE/ICTaBICHUS TaHHBIX

20 CrenenHast (yHKIHS C HATypadbHBIM U LEJIbIM
nokasateneM. E€ cBolicTBa u rpaduk

21 ApudmeTrueckuil KOpeHb HaTypalbHON CTENIEHH

22 ApupmeTnueckuii KOpeHb HATYpaJIbHOM CTENICHH

23 CaoiicTBa apu(PMETUYECKOTO KOPHS HATypallb-
HOH CTENEHU

24 CoiicTBa apu()MeTHIECKOT0 KOPHS HATYpaslb-

HOU CTENEHN




CaoiicTBa apu(pMETUUECKOTO KOPHS HATypallb-

25 .
HOM cTeneHu

26 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—0i
CTENIEHU

97 JeiicTBus ¢ aprupMeTHUECKUMU KOPHIMHU N—0oi
CTENeHU

28 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMHU N—0i
CTENIEHU

29 JeticTBust ¢ apupMeTHISCKUMU KOPHAMHU N—OH
CTENICHU

30 JeiicTBus ¢ apruMEeTHIECKUMU KOPHIMH N—0i
CTENIEHU

31 Pemenne nppannoHaIbHBIX ypaBHEHUM U HEpa-
BEHCTB

32 Pemenne nppanvoHanbHbIX YpaBHEHUHN U HEPA-
BEHCTB

33 Pemenne nppanroHalIbHBIX ypaBHEHUM U HEpa-
BEHCTB

34 Pewenne nppanmoHaIbHBIX YPaBHEHUN U HEpa-
BEHCTB

35 Pemenne nppannoHaIbHBIX ypaBHEHUM U HEpa-
BEHCTB

36 CoiicTBa u rpaduk KOpHS N-0i CTETIeHN

37 CoiicTBa u rpaduk KOpHs N-0if cTeneHn
KoHnTtponbHas padoTa o teme "Apudmernde-

38 CKHI KOPEeHb N—0¥ cTerenu. MppanuoHanbHbIe
yYpaBHEHUS U HEpaBeHCTBA"

39 AHanmu3 KOHTPOJIbHOM paboThl. CHHYC, KOCHHYC




M TAaHI'€HC YHUCJIOBOI'O aprymEeHTa

CI/IHYC, KOCHMHYC U TAHT'CHC YHCJIOBOT'O apryMCH-

40 1
Ta

41 ApKCHHYC, apKKOCUHYC M apKTaHI'€HC YHCIIOBO- 1
ro aprymeHra

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCIIOBO- 1
ro apryMeHTa
TpuroHoMmerpudeckas OKpyKHOCTb, OTpeierne-

43 HUE TPUTOHOMETPHUCCKUX (PYHKITUI YUCITIOBOTO 1
aprymeHra
TpuronoMmerpudeckas OKpy>KHOCTb, OTIpeierie-

44 HHUE TPUTOHOMETPUUYECKUX (PYHKLHUI YUCIOBOTO 1
aprymeHra

45 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI 1

49 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpa)KEHUI

50 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHUI

51 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHU

59 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHUI

53 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1

BBIPAKECHU




54 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUH 1

55 Pemenuie TpUroHOMeTpUUECKUX YPaBHEHHM 1

56 Pemennie TpUroHOMETPUUECKUX YPABHEHUM 1

57 Pemmennie TpUroHOMETPUUECKUX YPABHEHHM 1

58 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

59 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

60 Konrponsnas padora no teme "®opmyinsl Tpu- 1
roHomeTpuu. Tpuronomerpuieckue ypaBHeHus"
AHanu3 KOHTpoJIbHOU padoThl. [TocnenoBaTess-

61 HOCTH, CIIOCOOBI 3aIaHuUs [IOCJIEN0BATEILHOCTEA. 1
MOHOTOHHBIE MOCJIEIOBATEIILHOCTH
ApudmeTrueckasi U reoMeTpruecKas rmporpec-

62 cuu. Micriosib30BaHUE IPOTPECCUU IS PEIICHUS 1
pearpHBIX 337129 NPUKIIAHOTO XapaKTepa
beckoneuno yObIBaroIIas TeOMETpUYECKas Mpo-

63 rpeccusi. CyMMa O€CKOHEUHO YOBIBaIoIIEeH Teo- 1
METPUUYECKOI MpOrpeccuu

64 dopmyria CI0KHBIX TPOIEHTOB

65 dopmyra CIOKHBIX MPOIEHTOB
O06o0mieHne, cuctemMaTu3alys 3HaHUH 3a Kype

66 anredpbl U HaYall MaTeMaThuyeckoro ananusa 10 1
KJjlacca

67 HToroBast KOHTpOJIbHAs paboTa 1
AHanu3 KOHTpOJIbHOHM paboTsl. O6001IeH e, CH-

68 cTeMaTH3alus 3HaHUH 3a Kypc areOpbl U Havas 1
MaTemaTHueckoro aHaiuza 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIb-
HOT'O NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* MaremaTuka: anrebpa ¥ Hauajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETpUs. AJl-
rebpa 1 Hayajia MaTeMaTU4YecKoro aHanusa (B 2 yactsx), 10-11 kmaccel/ Yacthb
1: Mopakosuu A.T"., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u 1pyrue; noj

penakmueit Mopakosuya A.I'., O01IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«11011 MHEMO3HMHA»



Kpurtepuu 1 HOpMbI OLICHUBAHUS

Kpurepun ommuodoK:

K rpy0ObIM ommbkaM OTHOCSATCS OIMIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE
yqamuMucs (Gpopmys, MpaBWi, OCHOBHBIX CBOKMCTB, TEOPEM M HEYMEHHUE HX
NPUMCHSATh; He3HAaHUE TTPUEMOB PEIICHHUS 3a7a4, pACCMaTPUBAEMbIX B yUCOHU-
Kax, a TAK)KE BBIYUCIUTEIBHBIE OITMOKH, €CITM OHU HE SBIISIOTCS OMHUCKOM;

K nerpyObIM omuOkaM OTHOCATCS: MOTEPsI KOPHS WKW COXPAaHEHHE B OTBETE
MMOCTOPOHHETO KOPH; oTOpackiBaHue 03 00BICHEHHWA OJHOTO M3 HUX U PaB-
HO3HAYHBIC UM;

K HemoueraM OTHOCATCS: HEIOCTATOYHOCTh WJIM OTCYTCTBHE IOSICHEHHH,
00OCHOBaHUH B PEUICHUSIX.

O]_IGHKa YCTHBIX OTBCTOB YYHaAIINXCH 110 MATCMATHKC!

OTBeT OLIECHUBAETCSI OTMETKOMN «S5», €CIIU YYEHHUK:

- [IOJIHO PACKPBUI COAEpXkKaHUE MaTepuansa B 00beMe, MPEeLyCMOTPEHHOM
IPOrpaMMoid U Y4eOHUKOM,

- U3JIOKWJI MaTepUaJl TPaMOTHBIM SI3BIKOM B ONPEIEICHHON JIOTMYECKON T10-
CJIEIOBATEIbHOCTH, TOYHO MCIOJIb3Yysl MATEMATUYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIHKY;

- PABUJILHO BBINOJHWJ PUCYHKH, YE€pPTEXKH, Tpa(UKH, COMYTCTBYIOLUIUE OT-

BETY;



- II0Ka3all YMEHHE WUIIOCTPUPOBATh TEOPETHUYECKHUE  IOJIOXKE-
HUS KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATh UX B HOBOW CHUTYyallUU IIPH
BBIITOJTHEHUH ITPAKTUYECKOTO 3aJaHNUs;

- IPOAEMOHCTPUPOBA YCBOCHHME PAHEE W3YYEHHBIX COIYTCTBYIOIIMX BO-
IPOCOB, C(POPMUPOBAHHOCTh M YCTOMUMBOCTH HMCIOJB3YEMBIX IPH OTpa-
0O0TKE YMEHUI U HABBIKOB;

- OTBEYAJ CaMOCTOSATEIbHO 0€3 HaBOJSILUX BOIPOCOB yuuTesns. Bo3aMokHbI
OJIHA - IB€ HETOYHOCTH NP OCBELICHUN BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIAJIKaX, KOTOPBIE YUEHHK JIETKO UCIIPABUII 110 3AMEYAHUIO YUUTEIIS.

OTBET OLICHUBAETCSI OTMETKOU «4», €ClI OH YIOBJIETBOPSIET B OCHOBHOM Tpe-

OOBaHMSIM Ha OLICHKY
«5», HO TIpX 3TOM UMEET OJIUH U3 HEAOCTATKOB:
- B UBJIOKCHHUH JOIMYIIEHBI HEOOBINE MPOoOesbl, HE MCKA3UBIINE MaTeMa-
THYECKOE COJEPKAHNE OTBETA,
- TONYIIEHBI OJIMH — JIBA HEOUETA IIPU OCBELICHUN OCHOBHOT'O COAECPIKAHUS
OTBETA, UCIIPABIICHHBIE 110 3aMEUaHUIO YUUTEIIS;
- TOMyIIEHbI omuoOKa win 0ojiee ABYX HEAOYETOB MPU OCBEIICHHH BTOPO-
CTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCHPABJICHHBIE 110 3aMeEYa-
HUIO YUYUTENS.

OTtMeTKa «3)» CTaBUTCH B CIEAVIOMIUX CIyYadX .

- HCIIOJITHO HWJIM HCIIOCJIICAOBATCIIBHO PACKPBITO COACPIKAHHUC MaTCpHajld, HO

MoKa3zaHo o0lee MOHMMAaHUE BOIPOCAa U MPOJIEMOHCTPUPOBAHBI YMEHUS,



JIOCTaTOYHbIC Il JalbHEHIIEro YCBOEHHUS MPOTPAaMMHOIO Marepuala
(ompenenennbie «TpeboBaHUAMH K MATEMAaTHYECKOW MOJITOTOBKE yYaIlNX-
cs»);

- UMEJIUCh 3aTPYAHEHUS WIH JIOMYIIEHBI OIIMOKU B OMPEIEeICHUHN TOHITHUH,
WCII0JIb30BaHUU MAaTEeMaTUYECKOW TEPMHUHOJIOTHH, YePTEKax, Bbl KJIaJIKaxX,
UCIIPABJICHHBIE MTOCJIE HECKOJIBKUX HABOJISAIIUX BOIPOCOB YUUTEIS;

- YYEHUK HE€ CHPABWICS C IPUMEHEHHEM T€OPUU B HOBOM CUTYallUH IIPU BBI-
MOJIHEHUU MPAKTUYECKOr0 3a/1aHus, HO BBIMOJHWI 3aJJaHUs 00s13aT€IbHOTO
YPOBHSI CJI0KHOCTH 11O JAHHOU TEME;

OTMeTKa «2) CTaBUTCA B CIECAVIOMIUX CIyYasx.

- HE PaCKpBITO OCHOBHOE CO/IEp)KaHUE y4eOHOro MaTepuara,

- OOHapy’>K€HO HEe3HaHWE WM HEMOHUMaHHE YYEHUKOM OoJyiblied WiIu
Hanbosiee BayKHOM YacTH yueOHOr0 MaTepHarna;

- IOTIYIIEHbI OLIMOKN B OMpEAENEHUN MOHATUN, TIPU MCIIOIIb30BAHUH MaTe-
MaTHUYECKON TEPMUHOJIOTHH, B PUCYHKaX, YepTeKax WU rpadukax, B BbI-
KJIaJIKax, KOTOpble HE MCIPABJICHBI MTOCTIE HECKOIbKUX HABOISIIUX BOMPO-
COB YUUTEJS.

OtMeTtKka «1» cTaBUTCSA, €CIIU:

- Y4EHUK OOHApy>KWJI MOJIHOE€ HE3HAHWE U HEMOHUMAaHUE U3y4aeMoro y4eo-
HOT'O MaTepuajia Wil He CMOI OTBETUTh HU Ha OJMH U3 MOCTABJIEHHBIX BO-
IIPOCOB IO U3y4aeMOMYy MaTepHainy.

O]_IGHKa IMMCHbMCHHBIX KOHTPOJIBHBIX Da6OT YYANIUXCS.




OtMmeTKa «5» CTaBHUTCA, CCIIN:

- paboTa BBITIOJIHEHA MTOJTHOCTHIO;

- B pEIICHUU HET MAaTeMaTHYECKHX OMMUOOK (BO3MOXKHA OFHA HETOYHOCT,
OITHMCKa, HE SIBJIIOIIASCS CICACTBUEM HE3HAHUWS WM HETIOHHMMAHHS y4eO-
HOT'O MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBINIOJHEHA IMOJIHOCTHhIO, HO OOOCHOBAHMS IIArOB PEIIECHUS Hello-
CTaTOYHBI (€cTu yMEHHE 0OOCHOBBIBATh PACCYKICHHS HE SBISUIOCH CIEIH-
JIbHBIM O0BEKTOM MPOBEPKH);

- TOMyIIE€HA OJIHA OUIMOKA WM JBa-TPHU HEJOYETa B BBIKJIAJKAX, PUCYHKAX,
YyepTeKax Wiu rpagukax (eciu 3TU BUAbl pabOThl HE SIBISUIUCH CIIELNANb-
HBIM 00BEKTOM IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

- ToMyLIeHbl Oosiee OAHOW OMMOKM WK OoJiee IBYX-TPEX HEAO0YETOB B BbI-
KJIaJIKaX, yepTexax Wik rpadukax, HO yUalUics BIaJeeT 00s13aTeIbHBIMU
YMEHHUSIMHU 110 TIPOBEPSIEMOI TeMe.

OTMmeTrKka «2» CTaBUTCS, €CIIU:

- TOMYILIEHbI CYNIECTBEHHbIE OIIMOKH, MOKA3aBIIKE, YTO YYaIUWCS HE BJa-
JeeT 00s3aTeNIbHBIMU YMEHUSAMU IO TaHHOM TEME B TIOJIHOM Mepe.

Otmerka «1» cTaBUTCS, €CIIU:




paboTa Mokasajia MOJIHOE OTCYTCTBHE Y ydYallerocs 00s3aTeNbHBIX 3HAHUM U
YMEHUU I10 MPOBEPSIEMON TEME WIM 3HA4YWTENIbHAs 4acTh pabOThI

BBIIIOJIHCEHA HEC CaMOCTOATCIIBbHO.



KonTponbHas padbora

Bapuanr 1
1. 3agaer snu ykasaHHOe IpaBUIO QYHKIUIO y = f(x):
-x, ecqiu -2 < x < 0,
\/;—1, ecau x = 0;

x%, ecim 0 < x < 2,

D f(x) = {

2) f(x) = {

B ciyuae moJio:KUTEILHOTO OTBETA:

a) HaliguTe 06JIacTh OIpelAesIeHUsA (PYyHKIVH;

6) BhIUMCJINTE 3HaUeHUA GyHKuu B Toukax 0, 1, 3, —1;
B) nocrpoiite rpadhux GYHKINH;

r) HalijuTe IPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH.

x + 1, eciitu x > 2?

2. Uccueanyiite QyHKIuio y = —;15- + 4x® Ha YeTHOCTB.

- 2n 14 .
3. Ha yucsoBOil OKPYKHOCTH B3STHI TOUKU M (—3— » N 1) Haii-
JuTe BCe YucJa ¢, KOTODHIM Ha AAHHOH OKPY’KHOCTH COOTBET-

CTBYIOT TOYKM, IpuHaiie:xamniue nyre MN. CpenaiiTe ueprex.

4. 3ajaiiTe aHAJIUTUYECKHU U TTOCTPOiiTe rpaduk GyHKImY y = f(x),
y Koropoit E(f) = [1; +o0).

5. Haitgute dynxmuio, obparHyo ¢yHkmuu y = 2 — x%, x > 0.
IlocTpoiiTe Ha ogHOM YepTerke IpadUKY 3THUX B3aUMHO 0GpaT-
HBIX GYHKIHIL.

6. UsBecTHO, uTO pyHKIUA Yy = f(x) yObIBaeT Ha R. PemuTe Hepa-
BeHcTBO f(|2x + 7|) > f(lx — 3]). '

KoHTposbHaA paboTa

BapuauT L

1. Beiuneciaure:

1 T py—
a) \/;+3f_2ﬁ+\[2‘5’€,

6) §/37 .45 .9/35 . 4
2. Yopocrure BrIpaskeHye
(4 - 24y (¥ +24fy) + 287 : §fy”.

3. IlocTpoiiTe n mpounTaiiTe rpadguK QYHKIHY

y=4x-2+3.

4. Peurnre ypaBHeHHe

Yx =x-6.

5. BeiuncianuTe sHaUeHUE BbhIDaXKeHnusa

Y243m® +{16m* - V36m® npum = _%_




KoHTponbHas paboTa

Bapwuanr 1
1. Briuuciure:

a) sin %";

n.
6) tg 6’
B) COS % - ctg %;

3 3n ) i T
r) tg 3 cos °F + ctg ( 6) sin &3
I) sin 510° — sin 270° ctg 270°.

2, _ __ sin®t
2. Vnpocrure BHpaxkeHue cos? ¢ 2 D) otat’
3. Pemure ypaBHeHue:
a)sint = %;
. (x _ B
6)s1n(§+t) =—5
4, WsBecTHO, uTo ctg (t — T) = —%— u -125 <t<m.
Haitanre:
3m _ )
a) cos ( 2 t)

6) cos (m + ?).

5. Pacmososxure B NOpAAKe BO3PACTaHUSA CJELYIOIIKMe YHCIa:
a=cos6; b=cos7; ¢c=sin6; d=-sin4.

KontponbHas pabora 6 (uroroBasi). [loaroroBka y4urenem HTOroOBOro TecTa
BO3MO’KHA MO JaHHBIM caita «Pemry OI'9», ®UIIU u mp.
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