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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hadajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHHIO, W TPAIUIMA POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KIFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIHNXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana mMaTeMaTHYECKOTO aHAIIA3a» SIBIAETCS OAHUM M3
HaumOoJiee 3HAYMMbIX B MPOrpaMMe€ CTaplIed IIKOJIbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OO€ECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Il HW3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIpPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpaKkTHOE MBIIIJICHUE Yy4YaluXcsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HUH(GOpPMAaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM TOCTHXKEHUSI B MaTeMaTHUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMHU (U3UKHM, XUMHUHU, OHOJOTUH, IOHHMAaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW KW3HM, I[O3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEIHEBHOM XKU3HHU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHMMHM KOHCTPYKLHUSMHU
pa3BUBaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTuI0, GOPMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae n3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
IIOCTPOCHUSI MAaTeMAaTHYECKUX MOJEJIEH pPEaNbHBIX CHUTYallMi M WHTEpHpEeTaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTeMaTUYECKUMHU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc obmnamaer 3HaYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcss Kak uyepe3 y4yeOHbId maTepual, CroCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHMs, TaK M 4epe3 cheuu(puky ydyeOHOU MAesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmertonuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTHYECKOTO aHaJIN3a» BKIIIOYAeT
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkun  u - rpaduku», «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHamusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B CTapllei ILIKOJIe, €CTECTBEHHO JAOIOJIHAA APYr Jpyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMuU W pazjaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJAepKaHHe HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAJIN3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBIaAeBarOT BCE Ooiee
MIMPOKUM MATEMaTUYECKUM aliapaToM, Y HUX MOCIEeI0BaTeIbHO GOpMUpYETCS U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHbIe B Kypce «Anredpa W Haudana
MaTeMaTHYECKOTO aHaIHM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4EeCKOH 3aa4M, a 3aTEM HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJbTAaT.

ConepxaTenpbHO-METOANYECKAsT TUHUA «Yucma U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW IIKojie. B crapuiell mkose oco00e BHUMAaHHE YJENsAeTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIa, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUSA C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs W HEPABEHCTBA» PEANU3YETCA HA INPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
Pa3IMYHBIMA METOAAMHM PELICHHs] LENbIX, PAalMOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¥  TPUTOHOMETPUUYECKHX  ypaBHEHHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS P UCCIIEA0BaHUN
GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJa4 U 3aJad Ha
HaXOXXJEHUE HauOONbIIMX W HAUMEHbIIMX 3HayeHuHM QyHkuuu. JlanHas
coliep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMmyliaM, HpeoOpa3oBaHUsS IIENbIX, PAaLUOHAJIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAXKEHUU,



colepkalux CTeneHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandeckoro
Marepuaga IPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydalmuxcs, (QOPMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccykJaeHud, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MOPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d3(QQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JMHUS «DyHKIMH W TpaQuKW» TECHO
NEPEIIeTaeTCs C APYruMHU JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a]1a€T
MOCJIEI0BATENBHOCTh M3YyUYCHUS Marepuala. N3yuenne CTEIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (QYHKILIHMA, UX CBONCTB
u rpadukoB, UCMONIb30BaHUE (QYHKIUN NI PEIIeHUs 3aay U3 APYruxX y4eOHBIX
IPEAMETOB U PEATBHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUYHBIMA BEJIMUMHAMU, HUCCJIEAOBATh IMOJYUYEHHbIC (YHKIWU, CTPOUTH HX
rpaduku. MaTepuan 3Toi colep KaTeIbHON JIMHUH HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHUS «Hadana maremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a1ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Iwonagun ¢uryp u oObEMBI TEJN, HaXOAUTh CKOPOCTU U
yCKOpeHusi TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XJICHUS HAWIYYIIErO PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaLHO-IOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U HuckyccrBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenpbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTAaM TEOPUU  MHOXKECTB. T[e€OpeTHKO-MHOKECTBEHHbIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATUKHU WU IMpEJarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONUNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATeMaTUYECKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W WCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIMPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOopMHUPOBATh HABBIKK ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIIHH, HCCIICIOBAHUS
ATUX MOJENIC C MOMOIIBIO0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUN TIONYYCHHBIX PE3yibTaToB. Takue 3ajaHus BIUICTCHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepral Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI peleHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYESCKUX 3a1ad
ydamiecs: pa3BUBAOT HAOMIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BATh AHAJIOTHIO, 0000IMAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/la4 OpraHU3yeTcs B MpOoIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca aireOpbl W Hadal MaTeMaTHU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henmento B 10 kimacce u 3 vaca B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus — 170 gacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonansubie uncina. OOBIKHOBEHHBIE W ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  MepuoAndYeckue npodu. ApudmeTHdyeckue  omepanud  C
panMoHAIbHBIMU YHCTIAaMU, TPe0o0Opa30BaHUsI YHCIOBLIX BhIpakeHU. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckne ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpubmmkEHHBIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA pPe3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QgopMa  3alucHu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u gpoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IprmeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7ad
W 3a]1a4 U3 PA3IMYHbBIX 00JIaCTe HaAyKU U PEAbHOU KU3HH.

DyHKIUY U TPaPUKU

Oynkuusi, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. Bzaumbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATYpaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia MmaTeMaTH4eCKOr0 aHAJIHU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATENBHOCTH.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHno yOwIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelLICHUs peAbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETHUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, JOKa3aTEIbCTRO.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl Y4EeOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BoCcIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOr0o OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C WX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TaTproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHN U

OT/bIXa, peryJispHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IJIaHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUIO Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJIOOAJBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHEHTAlMEd Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
0o0JaCT  OKpYyXaroled Ccpelpl, IUJIAHUPOBAHHUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOTr'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUECKON MAESITeTbHOCTH, ITAamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpPOYeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUAX
00BEKTOB, TOHSATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompesieNieHUs]  TOHATHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OO0OOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (aKkTax, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTh ~ KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Crmoco0 perieHus ydeOHOW 3ajaum (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
0o0BbeKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIOJIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISBIIATE Neunutel WHPOpMAIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIUMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpMAIUIO
Pa3IUYHBIX BUIOB M (OPM MIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIHIO, PEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HAJIEKHOCTh uH(bopMaIuu o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanbnvie  KOMMyHuKamug@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0IeMbl, peraeMoi 3ajjaum, BHICKAa3bIBATh UJICH, HAIICJICHHBIEC HA MIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHaiora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOPPEKTHOH (popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTAaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NMOHMUMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUIYAJIBHON pabOThI MIPU PEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH I1EJTb
COBMECTHOHM JEATEIBHOCTH, IUIAHMPOBATH OPTraHW3alMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YJIe€HAMH KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBIGI/IpaTB croco0 pemcHus €

y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIb:

BJIAJE€Th HABbIKAMHU TI03HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;



e INPEABHUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a71a4l, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIBbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro oO0mIero oOpa3oBaHUs JOIAKHO O00OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernyeckue — Omepalud € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOIMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIBIM IIOKa3aTelieM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YKCIA, KOPEHb HAaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YNCEN JIJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUIN W periarhb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHUH W pelaTh OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTAaBIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIIE0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acTh
OTpeNeeHNs] U MHOXXECTBO 3HA4YeHHH (QYyHKIUHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBaTh TOHATUAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pelIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAJPATUUYHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJTBIM TTOKa3aTelIeM.

Ucnonw3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEH MpH PEUICHUH 3a7a4 U3 IPYruX y4eOHBbIX NMPEAMETOB M peajbHOU
KU3HU, BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSIMH: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuUYecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HAJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUIsl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHWN, MPU PEIICHUH 3a7ad U3 JPYIHX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  NOHITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTebCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKkue
padoThl

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTeJibHbIE

pecypchl

MHoOXecTBa parluOHAIBHBIX 1
JIEHCTBUTEILHBIX YHCETT.
PanmonanpHble ypaBHEHUS U
HEPaBEHCTBA

14

®yukuuu u rpaguku. CreneHs ¢
LIEJIBIM [IOKa3aTeIeM

Apudmernueckuit KOpeHb N—0it
creneHu. MppauroHanbHbie
YPAaBHEHUS U HEPABEHCTBA

18

DopmyIibl
TpUTrOHOMETpHH. T pUrOHOMETpHUECKHE
ypaBHEHUs

22

[TocnenoBaTenbHOCTH M IPOrPECCHH

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




INIOYPOYHOE INIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTHYeckue
padoThl

Jara
U3ydeHmusl

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

MHOk€eCTBO, Onepaluy HaJl
MHO€eCTBaMU. JlmarpaMMsbl
Ditnepa—Benna

PanmonanbHbie yucia.
OOBIKHOBEHHEBIE U JECATUYHBIE
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUYECKHE TpoOH

Apudmernueckue onepanum ¢
palnroHaTbHBIMHU YUCIIAMH,
npeoOpa30BaHUs YUCTIOBBIX
BBIPKCHUIN

[Ipumenenue apobeii u
IIPOLIEHTOB ISl pEIICHUS
NPUKIAJHBIX 337a4 U3
Pa3JIMYHBIX OTpACICH 3HAHUHN U
pEAIbHOM JKU3HU

[Ipumenenue apobeii u
IIPOLIEHTOB ISl pEIICHUS
NPUKJIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACICH 3HAHUHN U
pEaTbHOM KU3HU




JlelicTBUTEIbHBIC YHCIIA.
PanmonansHbIE U
UPpALMOHAIIbHBIE YHCIIa

Apudmernueckue onepanum ¢
JIeCTBUTEILHBIMU YHCIIAMHU

[TpubnnkEHHBIE BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHUs], IPUKHUIKA
U OLICHKA pe3yJsibTaTa
BBIYMCIICHHUI

ToxxaecTBa U TOXIECTBCHHBIC
npeoOpazoBaHus

10

VYpaBHEHHE, KOPEHb YPABHEHUS

11

HepasenctBo, pemenue
HEPABEHCTBA

12

Merton nHTEpBaIOB

13

Pemienue nensix u 1poOHO-
palMOHANBHBIX YPAaBHEHUH U
HEPABECHCTB

14

KonTponbnas pabota mo teme
"MHOkeCTBa PallMOHAJIBHBIX U
JIEACTBUTENILHBIX YHCEIL.
PanrionansHbie ypaBHEHUS U
HEpaBEHCTB"

15

@OyHKIMSA, C1IOCOOBI 3aJaHUS
¢ynkunu. Bzaumao obpaTHbie
byHKIIUN

16

I'padux pyskmumn. O6IacTh
OTIPENICIICHUS] © MHOYKECTBO




3HaueHul Qpyukuuu. Hymu
bynkuun. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17

YérHbie 1 HEUETHBIE (QYHKIIUN

18

CreneHsb ¢ LIEeIbIM TOKa3aTeNIeM.
CrannaptHas ¢popma 3arucH
JNENCTBUTENBHOTO YnCiIa

19

Hcnonp3oBanue noaxomasiein
(bOpMBI 3aMMCH TEHCTBUTEIIBHBIX
YUCEN IS PEIICHUS
MPaKTUYECKUX 3a/1a4 U
MPEACTABICHUS JAHHBIX

20

Crenennast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokazaresieM. E€ cBolicTBa u

rpaduk

21

ApudpmeTnueckuii KOpeHb
HaTypajgbHOM CTETICHU

22

ApudmeTndeckuii KOpeHb
HaTypajbHOM CTEIIEHU

23

CBoiicTBa apu(PpMETHIECKOTO
KOpPHSI HaTypajbHOU CTETICHH

24

CaolicTBa apupMETUYECKOTO
KOpHSI HAaTypaJIbHOW CTENEHU

25

CgoiicTBa apuMeTHIeCcKOro
KOPHSI HATypAJIbHOM CTENEHU

26

JeticTBus ¢ apuMeTHUCCKUMU
KOPHSIMH N—O¥ CTETEeHU




JeiicTBus ¢ apupmMeTHUECKUMU

27 KOPHSIMU N—OW CTENEHU

73 HeiicTBus ¢ apudMeTHaecKumMu
KOPHSIMU N—OW CTENEHU

29 JeticTBus ¢ apuMeTHUICCKUMU
KOPHSIMHM N—OM CTENEHU

30 JeiicTBus ¢ apupmMeTHUECKUMU
KOPHSIMU N—OW CTENEHU

31 Pewienne nppanoHaIbHbIX
YPaBHEHUH U HEPABEHCTB

1 Pemenune nppanroHaabHbIX
YpPaBHEHUI U HEPABEHCTB

1 Pemenne nppanmoHaIbHBIX
YpaBHEHUH U HEPABEHCTB

34 Pewienne nppanoHaIbHbIX
YPaBHEHUM U HEPABEHCTB

15 Pemenune nppanroHanbHbIX
YpPaBHEHUI U HEPABEHCTB

36 CaoiicTBa u rpaguK KOpHsI n-oi
CTEeHU

37 CgoiicTBa u rpaduk KOpHs n-oif
CTETIEHH
KonTponbhas pabota no teme

13 "ApudMeTHICCKHI KOPEHb N—OH
creneHu. MppannonanbHele
YpaBHEHHU U HEpPABEHCTBA"

19 CuHycC, KOCUHYC M TaHT€HC

YHUCIOBOI'O aprymeHTa




40

CuHyc, KOCHUHYC U TaHT'€HC
YHCIIOBOTO apryMeHTa

41

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

42

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

43

Tpuronomerpudeckas
OKPYXHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPHUECKUX (PYHKITHIA
YHCJIIOBOI'O apryMeHTa

44

Tpuronomerpudeckas
OKPYHOCTb, OIlpe/ieJICHHE
TPUTOHOMETPUUECKUX (PYHKITHI
YHUCJIOBOI'O apryMEHTa

45

OCHOBHbIE TPUTOHOMETPUYECKUE
bopMyIIBI

46

OCHOBHBIE TPUTOHOMETPUICCKHUE
bopmybr

47

OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIibI

48

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

49

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUIN

50

[Tpeobpa3zoBanue




TPUTOHOMETPUUECKUX
BBIPAXKECHHI

51

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUIN

52

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

53

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUIN

54

Pemienne TpuroHOMeTpU4ECKUX
ypaBHEHUH

55

Peuienne TpUroHOMETpUYECKUX
ypaBHEHUH

56

Penienne TpUroHOMETpUUECKUX
ypaBHEHUU

57

Pemrenne TpuroHOMeTpU4ECKUX
ypaBHEHUH

58

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUU

59

Penienne TpUroHOMETpUUECKUX
ypaBHEHUU

60

KonTponbhas padbota no teme
"®OopMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEeHUS"

61

ITocnenoBaTeILHOCTH, CIIOCOOBI




3aaHus [I0CIIE0BATEIBHOCTEM.
MOHOTOHHEIE
[10CJIENOBATEIBHOCTHA

62

Apudmernueckas u
reOMETPUYECKas IIPOrPECCUM.
Hcnonbs3oBaHne MPOrpeccuu AJis
peleHus pealbHbIX 3a/1a4
IPUKJIAJHOTO XapakTepa

63

BeckoneuHo yObIBaromias
reoMeTpUYIecKast POrpeccusi.
CymMma OeckoHeYHO yObIBaromie
TeOMETPUIECKON IPOrpeccuu

64

dopmyiia CIOKHBIX TPOLIEHTOB

65

®dopmyJia CII0XKHBIX TPOLEHTOB

66

O0001enue, cucTeEMaTH3aLUsA
3HaHUH 3a Kypc anreOpsl U Havya
MaTteMaThuueckoro aHammsa 10
Kjacca

67

Hrorosas kKoHTpoJbHAS paboTa

68

O0600611IeH1E, CUCTEMATH3ALINS
3HaHUH 3a Kypc anreOpsl U Havda
MaTeMaTrndeckoro aHaimmsa 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YUEHUKA
lr Maremaruka: anreOpa 1 Hadyajla MaTEMaTUYECKOr0 aHalln3a, reoMeTpusi. Anredpa u
Hauajla MaTemaTthdeckoro ananmmsa, 10-11 xkmaccel/ Anmumos 1L A., Konsrun FO.M., TkaueBa
M.B. u npyrue, AkuronepHoe o6mectso «M3narenpctBo «lIpocBemienney|
[YueOHOE mocooue:

* Marematuka. 'eomerpus, 10 kinace/ Mepansak A.I'., Homuposckuii JI.A., [Tononckuit
B.b., SAxup M.C.; non penakuueit [lomonsckoro B.E., O6mecTBo ¢ orpaHu4eHHON
otBeTcTBeHHOCTHIO M3narensckuii neHtp « BEHTAHA-I'PA®»; AkimonepHoe o011ecTBo
«M3narenscTBO «IIpocBenieHuney|

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
[VueOHuK

* DDVY+ Paboyas nmporpamma U METOANYECKHE TOCOOUS (Ha caifTe prosv.ru)

* Terpaab-TpeHaxEp

* 3aauHnK

* Terpaab-3K3aMeHaTOp
|

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
DenepanbHBINA EHTP WHHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP)
http://eor.edu.ru

* Enunas xomnexius ugpoBbiXx 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru

* Eannoe okHO g0oCTymna K 00pa3oBaTeiIbHBIM pecypcam

http://window.edu.ru

 Karasor yueOHbIX W3/1aHHI, 000pYA0BaHUS U DJIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB
JUTst 001IIeTO 00pa30BaHUS

http://ndce.edu.ru

* [IIkoBbHBIN TTOpTAI

http://www.portalschool.ru

Marepuansl mo MareMaTuke B EqnHo# Komiekiuu nudpoBeIX 00pa3oBaTeNbHBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MOCKOBCKHMIA IEHTP HEMPEPHIBHOT'O MAaTEMATHUECKOTO 00pa30BaHUs
http://www.mccme.ru

* 3a7auu 10 reoMeTpUn: HH(HOPMALIMOHHO-ITOUCKOBAsI CHUCTEMA
http://zadachi.mccme.ru

* InTepHeT-IpOeKT «3aaaum»

http://www.problems.ru

» KommnbroTepHas MaTeMaTHKa B IIKOJIE

http://edu.of.ru/computermath



MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE OBPA30BATEJIBHOI'O
ITPOLECCA

YYEBHOE OBOPYJIOBAHUE

[Tnakatbl, MOJIENIM IPOCTPAHCTBEHHBIX (HUTYP, HAOOpP T€OMETPUUECKIX HHCTPYMEHTOB
OBOPYJIOBAHUE JJ1s ITPOBEAEHU A JIABOPATOPHBIX U ITPAKTUYECKUX
PABOT

Mozenu npocTpaHCTBEHHBIX GUTYp, HAOOP F€OMETPUYECKUX UHCTPYMEHTOB
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