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AHHOTANUA K padoyeil mporpamme
[TocoOue mpenHa3zHAYeHO YUUTENAM, BEAYIIUM npenogaBanue no Y MK

Marematuka. Anredpa 1 HayaJla MaTeMaTUYeCKoro aHaiausa, 10 kiacc/ Mepaisik
A.T'., Homuposckuii 1. A., ITonskoB B.M.; non penakuueit [logonsckoro B.E.,
OO011ecTBO ¢ OTpaHUYCHHONM OTBETCTBEHHOCTHIO M3 1aTeIbCKHIA IICHTP
«BEHTAHA-T'PA®»; AxunonepHoe odmectso «M3natenberBo «IIpocsemienney
* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro aHanusa, 11 kmacc/
Mepznsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noa penakuueit
[Toponbckoro B.E., O0miecTBO ¢ oOrpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii neatp «BEHTAHA-T'PA®y; AkronepHoe 001IecTBO
«M3narenscTBo «lIpocBemenne»

PabGouast mporpaMma NOMOMKET YYUTENIO B TUITAHUPOBAHUU U OCYIIIECTBICHUU
paboThI IO BceM paszernaMm Kypca. B HeM H3105KeHbI METOUYECKHe OCOOCHHOCTH
y4eOHMKa, ONPEICIICHBI 11eJIU U3YUYCHUS U TpeOOBaHUs K MaTeMaTHYECKON
MOJITOTOBKE yUYaI[UXCH..



HOACHUTEJIBHASA 3AIIMCKA

VY4eOusplii Kypc «AnreOpa W Havajla MaTEMaTHYECKOTO aHAIM3a» SIBISIETCA
OJTHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpPeIHEro ooIiero odpazoBaHus,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y ajs
U3YUEHHUSl BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JOTHYECKOe M abCTPaKTHOE MBIIUICHHE 00y4YaloNIuXcs Ha YpOBHE, HEOOXOAMMOM
JUIE OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JIPYTHX
IUCLMILIMH. B pamMkax paHHOro y4eOHOro Kypca oOydarolluMecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM $I3IKOM COBPEMEHHOM HaykH, KoTopas (popMyiaupyer cBOU
JOCTHKCHHS B MaTeMaTHIeCKOU (opMme.

VY4eOHblii Kypc anreOpsl U HayaJl MaTeMaTHYECKOT0 aHalHM3a 3aKIJIaJbIBacT
OCHOBY JJI YCIEIIHOI'O OBJaJA€HUS 3aKOHaMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUSI OCHOBHBIX TEHJEHIMI Pa3BUTUSI SKOHOMUKH M OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOIB30BaTh WX IS JATbHEUIIEro oOpa3oBaHUS U B
IOBCETHEBHOM XM3HU. B TO ke Bpems oBnazeHHe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHajlu3a pPa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3bIBATh
YTBEPXKACHUS C TOMOIIBI0 WHAYKIIMA M PacCyX AaTh ACTYKTUBHO, UCTOIh30BATh
00001IeHNE W KOHKpETH3aluio, abCTparupoBaHHE M aHAIOIHI0, (OpMHUpPYET
KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoxe m3yuyeHus ydueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIrO
aHaJin3a» 00ydYaroIMecs IMOJY4aroT HOBBIM ONBIT PELICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MaTEMaTUUYECKUX MOJIEIEH pealbHbIX CUTYAallUH,
UHTEpPIpPETAllMd  TOJIYYCHHBIX  pEIIeHHH, 3HAKOMSITCI C  I[pUMepamMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B TPHUPOJE, HAYKE U HUCKYCCTBE, C
BBIJIAIOLIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMU.

VY4eOHbIli Kypc 00J1ajae€T 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI Marepualn, CHoCOOCTBYIOIIHIA
(bOpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHUS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENbHOCTH, TpeOyroUell MpOJOKUTEIbHOM  KOHIIEHTpAalMd BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3@  IOJIyYECHHBIH
pe3ybTar.

B ocnoBe wmeroamku oOydeHus anreOpe W HadalaM MaTeMaTHYeCKOro
aHaJIN3a JIEKUT AESTEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOIO
aHalln3a» BBIAETICHBI CIEAYIONINE COJEpKaTEIbHO-METOANYecKe TuHuu: «Uucna
U BeIYHCIEeHUs», «DyHKIMN U Tpadukny, «YpaBHEHHs U HEpaBeHCTBa», «Hadana
MaTeMAaTUYeCKOro aHanu3a», «MHoxecTBa M Joruka». Bce ocHOBHbIE



COZIeP KaTEIbHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKCHUH JIBYX JIET
o0y4yeHHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JIpYT JApyra U MOCTENEHHO HACHINIAsCh HOBBIMH TE€MaMHU W pas3jenamu. JlaHHBIN
y4eOHBIN KypC SBISIETCS MHTETPATHUBHBIM, TIOCKOJIBKY OOBEIUHSIET B cebe
collep)KaHNEe HECKOJIbKMX MATeMAaTHUYECKHX JHCIUILINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUCCKHI aHaJIM3, TCOPHS MHOXKECTB, MaTeMaTHYCCKas
jgoruka u npyrue. I[lo mepe Toro kak oOydaromiuecsi OBJaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTUYECKHM aIllapaToM, Y HUX MOCIEI0BaTENbHO (HOpMUPYETCS U
COBEPINICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJEIb peaTbHOMN
CUTYaIlNH, IPUMCHATH 3HAHUS, MTOJYICHHBIC MMPU W3YUCHUU yU4eOHOTO Kypca, I
pELIeHHs] CaMOCTOSITENIHbHO CHOPMYIMPOBAHHON MAaTeMaTUYECKON 3a/layH, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAA «UWclia ¥ BBEIYHCICHUS» 3aBepIIacT
(bopMHUpOBaHNE HABBIKOB MCTIOIB30BAHMSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanus. Ha ypoBHe cpemgHero ooiero
oOpa3oBaHus 0co0O€ BHUMaHuE  yAensieTcss  (OPMUPOBAHHIO  HABBIKOB
paAIMOHAIBHBIX BBIYUCIICHUH, BKJIFOYAIOIINX B CEOSI MCIIOJNIB30BAHUE DPA3THMYHBIX
dbopM 3amucu 4YHMClIa, YMEHHUE JeNaTh NPUKHUAKY, BBITOIHATH MPUOIKEHHBIS
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaThb C MAaTEeMAaTHUYECKUMHU
KOHCTAaHTAMHU. 3HAKOMbIE OOYy4YalomuMCS MHOXKECTBA HATYPAJIbHBIX, [EIbIX,
palMOHAIBHBIX W JACHCTBUTENBHBIX  YHUCET  JIOMOJHSAIOTCS  MHOYKECTBOM
KOMIUICKCHBIX 4YHCel. B KakIoM H3 3THX MHOXKECTB PaccCMaTPHUBAIOTCS
CBOMCTBEHHBIE eMy crenuduueckre 3aJadyd U OIepaluu: JACJICHUE HaIlleno,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeT, OCOoObIe CBOMCTBA
PaAIMOHAIBHBIX U UPPANMOHATBHBIX YHCET, apuPMETHICCKUE OMEpariiy, a TaKKe
U3BJICYEHUE KOpPHSA HATypajbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
bnarogapst mociienoBaTeIbHOMY PACHIUPEHUIO Kpyra HCIHOJIb3yEeMbIX YHCENl |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIS PEIICHUS Pa3IuvHBIX 3a/1a4
dbopMupyeTCsl Tpe/ICTaBIeHHe O SAMHCTBE MaTEMaTUKH KaK HAyKH M €€ poJid B
MOCTPOCHUU MOJIeNIe peallbHOrO0 MHpa, HIUPOKO HCIONB3YIOTCA 0000IIeHUE U
KOHKPETHU3AIIHS.

Jluaus «YpaBHEHHsSI M HEPABCHCTBA» PEATU3YETCS Ha TMPOTSHKCHUH BCETO
o0Oy4yeHHsT Ha YpPOBHE CpeIHero o0Iero o0pa3oBaHHUs, MOCKOJBKY B KaXIOM
paznene IlporpaMmbl TPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbpTaTe OOydYaromIMecs OBJIAJACBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
paIMOHAIBHBIX, HPPAMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKHX YpPaBHCHHWM, HEPAaBCHCTB M CHUCTEM, a TakKXke 3ajad,
colepkamux mapaMerpsl. llomydeHHble YMEHHSI HIMPOKO MCHOIB3YIOTCS TpHU
UCCIIeIOBaHUU (DYHKIIMA C TIOMOIIBI0 MTPOU3BOMAHON, TIPU PEIICHUHA TPHUKIATHBIX



3a/1a4 M 3a7a4 Ha HaXOXKJEHUE HAauOOJIbIINX U HAUMEHBLIUX 3HAYEHUN (PyHKIUU.
JlanHas coneprkarenibHasi JIMHUS BKJIIOYAeT B ce0s Takke (OpMUpOBAHUE YMEHUN
BBIMIOJIHATL ~ pacy€rel 1o  QopMmynaMm, mnpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHI, a TaKXe BbIPAXKEHUH,
COJIepKaIllNX CTENeHUu U Jiorapupmel. braromaps HM3ydeHHIO anredpandyeckoro
Marepuajga IPOMCXOAUT  JaJbHEWIIEE  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIIJIEHUST O0y4Yaromuxcs, (GOpPMHUPYIOTCS HABBIKH JETYKTHUBHBIX
paccyxaeHuid, paboThl €  CHMBOJBHBIMH  (QopMamMH,  NpPEICTaBICHUSA
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AujreOpa
npennaraetr d(QQPeKTUBHbIE HHCTPYMEHTHl JUIsl PEUICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJISJHO JTEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
A3bIKA HAYKHU.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKUMH U TpauKU» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh N3YUeHUsI MaTepuana. M3yueHue cTeneHHou,
MO0KA3aTeIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (YHKIIUN, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMI sl pEIIeHUs 3aJad U3 JAPYTrux y4eOHbIX
IPEAMETOB U PEANBHOM KM3HHU TECHO CBS3aHO KaK C MATEMAaTHYECKUM AHAIU30M,
TaK U C pelIeHWeM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM Oosbllioe BHUMaHHE
ynensiercst (GOpMHUPOBAHUIO YMEHHS BbIpaKaTh (OpPMYyIaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUN HAllEJICH HAa Pa3BUTHE YMEHUU
Y HaBBIKOB, II03BOJIAIOLIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIMYMHAMU B
pa3nnuHoOi dopMe: aHaTUTHUECKOH, rpaduyeckoil u cioBecHoil. Ero msydenue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K
000011IEHNIO ¥ KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTUIA.

CopepxarenbHas nuHusA «Hauyana MareMaTHyecKkoro aHajiu3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK M NPUKIAIHBIX 3a/1ad,
JOCTYIHBIX OOy4arouIuMcsi, TaK KaK y HUX IOSBISETCA BO3MOKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMM, ONpeAeNsaTb MX HauOONbIINE W HAWMEHBIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI T, HAXOAUTh CKOPOCTU U
yCKOpeHus1 npoueccoB. JlaHHas coaep:karenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHMS MaTEMAaTHYECKHMX MOJEIEH pEaJbHBIX CUTYyaluH,
MO3BOJISIET HAXOJIWUTh HAWJIy4IllEe PEIIEHWEe B MPUKIANHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUN pPACcHO3HAaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HUCKyccTBe. OOydaroniuecs y3HalT O



BBIJIAIONINXCA PE3YyJbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTUKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANUecKast JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOst DIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYEeCKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHbBIE MPEJICTABIEHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOW MaTEMaTUKU
U TpeiaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIIONIMNA BCE pa3lelibl
MaTEeMaTUKH U €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHHs B eauHoe uenoe. [loatomy BakHO [1aTh
BO3MOXKHOCTh OOy4YaromieMmycsi MOHMMaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK
COBPEMEHHOW MaTeMaTHUKHU W MCIOJIb30BaTh €ro JUIsl BBIPAKCHHUS CBOMX MBICIIEH.
JpyruMm BaKHbIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €Ul CTPOrocTb OOOCHOBAaHUM U CIEJOBAHHUE OMNPEACIEHHBIM
npaBUjiaM  TMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTU4YECKOM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aronInxcs, O3BOJIIET UM CTPOUTH CBOU PACCYKIEHUS HAa OCHOBE JIOTUYECKUX
npaBwiI, POPMUPYET HABBIKK KPUTHUUECKOT'O MBITIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOI'0 MOJICIUPOBAHMS, KOTOpPbHIC IMPHU3BAHBI
croco0CTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJEICH peabHBIX
CUTYyaIlllii, WCCIEAOBAHUS DJTHX MOJENEeH C TIOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOro aHajin3a, HHTEPNPETAIMU TOJYYEHHBIX pPe3yibTaToB. Takue
3a/1aHus BIUIETCHBI B KOXKJIBIN U3 Pa3/IelioB IPOrpaMMBbI, TOCKOJILKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YeTCs IJis pelIeHHs NMPUKIaaHbIX 3anad. [lpu
pElICHUH  pEaTbHBIX  NPAKTUYECKUX  3amad  oOydJaromiyecss  pa3BHBAIOT
HAOJII0JIaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHIO0, 00001aTh W KOHKPETHU3UPOBATH  MpoOJieMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHHS BCEX TeM Yy4eOHOro Kypca «Anredpa v Hayasa
MaTeMaTUYECKOr0 aHAIU3a.

Ha wusydenne yueOHOro Kkypca «Anredpa M Hayajla MaTeMaTHUYE€CKOrO
aHanuza» orBoAuTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COJEPXAHME OBYYEHUA
10 KIJACC

Yucia v BIYMCTCHUS

Pammmonanbubie uncia. OOBIKHOBEHHbIE W JECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. [lpumeHnenue apoOedt U MPOLEHTOB JUIs
peLIeHUS MPUKIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOW KU3HH.

JlerictBuTenbHble 4ucaa. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudmernyeckue  omepanuud ¢ JICUCTBUTEIBHBIMU  YuCIaMud.  Mopayib
JEUCTBUTENIHLHOTO YKCa U €ro cBoiicTBa. [IpubmmkéHHbIC BBHIUUCICHUS, MTPaBUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUH.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. HWcnonb3oBaHue
noaxoAsen Gopmbl 3aMUCH TEHCTBUTEIBHBIX YUCEIT JIJI PEIICHUS TPAKTUYECKUX
3a/a4 U MPEJCTABICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palnuMoOHAJIBLHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudgm uymcna. CpoiicTBa jorapudma. [lecsiTuuHbie U HaTypasbHbIE
jorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUS. YpaBHEHUE, KOPCHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUS. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIENBIX U APOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YICHBI OT OJHOW NEepeMeHHOW. JleneHne MHOrowieHa Ha
MHOTrO4JIeH ¢ ocrarkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMHU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTETICHN 1 KOPHHU.

UppauunonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI peLIeHus
UppalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEUICHUS MOKA3aTEIbHBIX

YPaBHECHUM.

[TpeoOpa3zoBanne BeIpaKEHUH, COAEPIKANTUX JIOTAPU(MBI.

Jlorapudmudeckue ypaBHECHHUS. OcHOBHBIC METOJIbI pereHus
Jgorapu(MUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKECHUM. PellieHne TPUroHOMETpUYECKUX YPABHEHHN.



Pemrenne cucrem JMHENMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEWHBIX
ypaBHeHUW. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBONCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OIPEACIUTENS I PELICHUS
CHUCTEMbI JIMHEMHBIX ypaBHEHUW. PellleHue NpuKIagHbIX 3aJad C IOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccienoBaHne NOCTPOEHHOM MOJEIN C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHYeCKMX MOJENEW peaJbHOM CUTYallMd C ITOMOIIBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad W3 Pa3JuyHbIX 00JlacTeld HAyKh M pPealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuusa, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHbIe (YHKUIUU.
Komnozummss @ynkuuil. I'padpuk  QyHKIuu. DineMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (HyHKIIHIA.

Ob6nacTp onpeneneHuss U MHOXECTBO 3HaueHuM (yHkumu. Hymu dyHkumu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIE U HeuéTHbIe QyHKIMU. [leproguueckue
¢yskuuu. IIpoMeXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkuuu. Hanbomnpiiee n HauMeHblIee 3HaYUeHUs] QYHKIMU HA TPOMEKYTKE.

JluneitHasi, KBaJpaTuyHash W ApOOHO-TMHEHHAs (PYHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U IIEJIbIM MoOKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiictBa M rpaduk KOpHS N-OM cTeNeHH Kak (yHKIMH OOpaTHOU
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokazarenbHast ¥ Jorapupmuueckas (YHKIMH, UX CBOHCTBA W TIpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 7151 peLICHUs] YpaBHEHU .

Tpuronomerpuyeckas OKPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJbHBIX IPOLECCAX W SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4eCKOro aHajamsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJEIOBaTENbLHOCTEH. Meron
MaTEMAaTUYECKON VHIYKIIH. MonoTOHHBIE 51 OTpaHUYCHHBIE
MIOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHAIN3A KaK
aHaJIn3a OECKOHEYHO MaJlblX.

Apudmernueckas U reoMeTpuyecKkas mnporpeccuu. beckoHeuHo yObIBaroIas
reomeTrpudeckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOIEH TeOMETPUYECKON
nporpeccuu. JIMHENHbIN U SKCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyia Cia0KHbIX
OpoLEHTOB. Mcronb3oBaHWE MPOTrPecCUM Uil PELICHUs peabHBIX —3a/1ad
IIPUKJIIAIHOTO XapaKrepa.



HenpepoiBubie (yHKIMM W uX cBoicTBa. TOUKM pa3pbiBa. ACUMIITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKUMH HENpPEphIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENpPEpbIBHBIX
(GYHKIMIA U151 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrne, reOMeTpUYecKuil u
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNnbHOU K rpaduKy (PyHKIIMH.

IIpousBoguble  snemeHTapHbX  ¢QyHkuuil.  IIpoum3BogHass ~ cyMmMMBlI,
NPOU3BECHUS, YACTHOT'O U KOMIO3UIMU (DYHKLIUH.

MHoskecTBa M JIOTHKA

MHo)xecTBO, oOllepaluyd HaJ MHOXKECTBAMUM M HUX CBOMCTBa. JluarpaMmsl
Olinepa—Benna. IIpumeHeHue TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEeATbHBIX MPOLECCOB M SABJICHHUI, NPH PELICHUH 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OOBEKTa, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHHSI.

11 KJIACC

Yucsia 1 BIYUCJICHUS

Harypanbubie u nenble yncna. [IpuMeHeHrne MpU3HAKOB JEIMMOCTU LIEIbIX
yyces, HaumOonpImui obmmi aenutens (mamee — HOJl) m HaumMmenbiee oOriiee
kpatHoe (nanee — HOK), ocratkoB 1o mony:mio, anropurmMa EBkiauaa ass peneHus
3a/1a4 B LENbIX YUCTAX.

Kowmmnekcubie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKass (POPMBI
3allUCU KOMIUIEKCHOrO 4Hclia. ApupMeTHuuecKrue orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWMHATHOM ILJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PEelIeHUs PU3NIECKUX U TEOMETPUYECKUX 3a1a4.

YpaBHeHUs] U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YpaBHEHHMH U HEpaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

Ot60op  KOpHEW  TPUTOHOMETPUYECKUX  YPAaBHEHHH €  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellieHne TpuroHoMeTpuyecKux HEpPaBeHCTB.

OcCHOBHBIE METOABI PELICHUS TOKA3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALTUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHaIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.



[Ippmenenne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad W3 pa3jIMyHbIX 00JlacTeld HayKu M peajbHOU
KU3HU, UTHTEPIPETALMS [TOJTYUYECHHBIX PE3YJIHTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosurmu Qyukmumii. ['eomerpudeckue o0pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMM, UX CBONCTBA U IpadUKH.

I'paduueckne meTonmpl pemieHus ypaBHEHHH W HepaBeHCTB. ['paduueckue
METO/BI PELICHU 3a71a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB GyHKIUE Uil UCCIEIOBAHMS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IPHU PEUICHUU 3aJlady U3 APYrHX y4eOHBIX
MPEIMETOB U PEATbHON KU3HHU.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3a

[IpumeHeHre Npou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxaenue  HauOoNbIIero UM HAUMEHBIIErOo  3HAYEHUU
HENpepbIBHON (PYHKIIMH Ha OTPE3KeE.

[IppmeHeHne NPOU3BOAHOM JUI HAXOXKICHUS HAWIY4dlIEro pEUICHHsS B
NPUKIAIHBIX 3a/adax, sl ONpPENENIEHHs] CKOPOCTM U YCKOpPEHHMs IIpoliecca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [TpaBuna Haxox1eHHUs TEpBOOOPA3HBIX.

Wurerpain. ['eomerpuuecknii CMBICII VHTErpaia. Beruncnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuiia.

[Ipumenenne wHTerpana Ajisd HAXOXKICHUS IUIOMANCH IMIOCKUX (Uryp H
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEeHUH. MaremaTuueckoe
MOJICIUPOBaHUE pEAlbHBIX MPOIECCOB € MOMOUIbI0 U depeHanbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYAOMIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4YJIEHA  POCCHUHCKOro  OO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLEayp TPaXAAHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hOpMHPOBAHHOCTh POCCHUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY W HACTOAIIEMY POCCUHUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHHW B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOIO IMOBEIECHUS, CBSI3aHHOIO C MPaKTHYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JIESITEIBHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUUBOIO OYYIIIErO;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]lay, PEIICHUH, PacCyKIEHUN, BOCIPUUMYNBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(OpMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUSA B
MHTEpecax 3JI0pOBOro U 0e30MacHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUN U
OTIIbIXa, peryispHas (usnueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTHUBHO-03J0POBUTEIBHON 1€ TENIbHOCTBIO;

6) TPy10BOIr0 BOCTIUTAHMSI:

FOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENLHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur © peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEM KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHNMAaHUE BIUASHUS
COITMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIbLHON
Cpellbl, 0OCO3HAHUE TJIO0ATILHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelieHHs 3a7ad B 00JacTh
OKpY’)Karolie cpelibl, IJIAaHUPOBAHUE IIOCTYNKOB M OLIEHKH HUX BO3MOXHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAaKTUKH, TOHUMaHUE
MaTeMaTH4YEeCKOM HAayKH Kak c]epbl 4YeI0BEYECKOW JAesTEIbHOCTH, 3TaroB eé
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTHS IUBUWIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KYJIbTYpOW KaK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE AelCcTBUSA

ba3oBble jjornueckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIY TMOHATHIMH, (POpMyIUpOBaTh
OTIpe/IeIICHHSI TIOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KiacCU(DHUKAIINH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3;

BOCIIPUHHMATh,  (HOpPMYIUpOBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUN;

JIeNaTh BBIBOJBI C WCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIJIFOUEHU 110 aHATIOTUH;

POBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUIM
(IpsIMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTYMEHTAIUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO pemieHuss y4dyeOHOM 3amauu  (CpaBHHUBATh HECKOJBKO
BapUAHTOB  pelIeHus, BbIOMpaTh HaumboJee MOAXOMAIUMHA C  Yy4ETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAOBATEILCKUN HHCTPYMEHT TO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (UKCHUPYIOUIUE  MPOTHUBOpEUYHE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sSBJICHHUs, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITYy 00BEKTaMH, SIBJICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
MPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIEHMIA;

POTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE TMPOIECCA, A TaKKE BBIIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmueii:

BBISIBIISAITH JeUIIUTH UHPOPMAIIMHU, JAHHBIX, HEOOXOAUMBIX /Jii OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIM3UPOBATh,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIUIO PaA3IMYHBIX BHUIOB U
dbopm npecTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAILIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyuecKky;

OIICHUBATH HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBHUS

Oo01mmenue:

BOCIIPHHUMATH U (POPMYIUPOBATh CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
HEISIMU  OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS IO XOAY PEUICHHs 3aJ1adH,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XO7le OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOUW TEMBI,
npoOJIeMBl, peliaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TTOHMCK
pelIeHns, COIOCTaBJISITh CBOM CYXACHUS C CYXIASCHUSIMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jM4Me U CXOJICTBO TMO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOW BO3PAKCHUS;

IPEJICTABIIATh PE3YJbTAThl PEIICHUS 3aJ1ayd, SKCIIEPUMEHTA, UCCIICIOBaHMS,
IIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (opMaT BBICTYIUICHHS C Yy4E€TOM 3a/ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA



Camoopranusanus:

COCTAaBJIAThH IJIaH, AJITCOPUTM PELLIEHUS 3a/1a4d, BBIOMpPATh CIOCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHNUH C Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIN HHTE/JIEKT:

BJaJ€Th  HABbIKAMHU  TO3HABAaTEIbHOM  peQuieKCuu Kak  OCO3HaHUS
COBEpIIAEMBIX JIEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HAlJICHHBIX OIUMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUAM, OOBACHITH TPUUYHUHBI
JOCTHXKEHUS WA HEJIOCTH)KEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSIT€IbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M MHIWBHIYaJIbHOU
paboThl mMpU pelieHHH Y4eOHBIX 3ajay, MPUHUMATh LEIb COBMECTHOM
JeSITeNIbHOCTH, IUIAHUPOBAaTh OpPraHU3al[Ml0 COBMECTHOM paboThl, pacmnpenessiTh
BUABl paboT, [OroBapuBaThCs, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3rOBbI€ IUTYPMBI» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOMU JACHCTBUS C JPYrMMHU YJI€HAMU KOMAaHJbl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECUCTBHUS.

HNPEAMETHBIE PE3YJIBTATDI

K konny oOyuyenuss B 10 kjacce oOyyaromuidics TOJYYHUT ClEIYIOLINE
NpeIMETHbIE PEe3yJabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTHYECKOr 0 aHAIIU3a»:

Yucia 1 BBIYMCJICHUS:

CBOOOJTHO OIEPUPOBATH MOHSTHAMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoguveckas JIpoOb, TPOIEHTHI, HPPAIMOHATBFHOE YHCIO, MHOXKECTBA
PAlMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIUYHBIX OTPACIICH 3HAHUM U PEATbHOU )XKU3HU,

NPUMEHSATH NMPUOIMKEHHBIEC BHIYUCIICHHUSI, TIPaBUIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY Pe3yJIbTaTa BBIUYMCIICHUN;



CBOOOJHO OMNEpPHPOBaTh TNOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCIOJIb30BaTh MOAXOASAILYI0 (POPMY 3aMUCH JIEUCTBUTEIBHBIX YHUCEN JUIsl PEIICHMUS
NPaKTUYECKUX 3a]1a4 U MPEACTABIICHUS TaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAIMOHAIILHBIM MTOKA3aTeNeM;

CBOOO/IHO OIEpUPOBaTh MOHATHSAMU: JIOrapupM UHCIa, JECITHUYHBIE U
HaTypalbHBIC TOTAPU(MBI;

CBOOOIHO OMEPUPOBATH MOHATHUSMH: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC
YUCJIOBOT0 apryMEHTa;

OIIEpUPOBATh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apPKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWIBbHBIEC YPAaBHEHUS U YPABHEHMSI-CIIEICTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3IMYHblE METOJbl PEIIEHUS PaLlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOA HWHTEPBAIOB JUISL PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATHUSMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C MLEeIbIMU KO3(PPUIMEHTaMHU, KOPHH MHOTOWIEHA, NPUMEHSTh
JIETIEHNE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOIHO ONEpUpOBaTh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENENNUTENb MATPULBI 2 X 2 W €ro TIEeOMETPUYECKHH CMBICI,
UCITOJI30BATh CBOMCTBA OINpEAEHUTENs 2 X 2 JUId BBIYMACICHHS €r0 3HA4YCHMS,
IPUMEHATh ONPENCIUTENN I PEUICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEATbHBIE CUTyalluH C IOMOILIBIO CUCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIE0BATh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MAaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBIA PE3YyJIbTaT;

UCMOJb30BaTh CBOMCTBA JEHCTBUM C KOpPHAMH Uil IpeoOpa3oBaHUs
BBIPAKCHUM;

BBINIOJIHATH MPE0OPa30BAHMS YUCITOBBIX BBIPAKEHUM, COAEPIKALIUX CTEIEHH C
palrOHAJIBHBIM [T0KA3aTEIEM;

UCII0JIb30BaTh CBOICTBA aorapuMoB IS npeoOpa3zoBaHus
norapu(MUYECKUX BHIPAKEHUMH;

CBOOOJHO OMNEpUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, IMOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PELICHUS C MOMOIIbIO PABHOCUIBHBIX
IIEPEXO/I0B WX OCYLIECTBIISS IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI ISl TPeoOpa3OBaHUs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATH TOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoauMble  (QOpMyJbl JJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJIETUPOBATh pealbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXKECHMSI, YpPaBHEHMs,, HEPAaBEHCTBA [0 YCJIOBUIO 3aJaud, HCCIEN0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHKEM ammapara ajreOphl.

DOyHKUUM U rpadpukn:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIIUS, CIOCOOBI 3ajaHusl (PYHKIINH,
B3aUMHO oOOpaTHble (QYHKIMU, KOMMO3UIUA (QyHKUMH, rpaduk (yHKIIUHU,
BBITOJHSTH dJ€MEHTapHbIe IPpeoOpa3oBaHus rpadukoB QyHKIUHT;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH: OOJACTh OMNPEAECICHUS U MHOXKECTBO
3HaYCHUU QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBaTh MOHATHSMHU: YETHbIE M HEUETHbIE (yHKIMH,
nepuoanyeckrue QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMH, MAKCUMYMbI U
MUHUMYMBI (DYHKIMHM, HaumOOJbpIIee M HAUMEHbLIEE 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
LENIbIM TOKa3aTesleM, Irpa@uK CTENEeHHOW (PYHKIMM C HATYPaJbHBIM U IIEJIBIM
nokasareneM, rpapuk KOpHA N-Oi cTeneHu Kak (YHKUUU OOpAaTHOW CTENEeHH C
HaATypaJbHbIM ITOKA3aTENIEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BHITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTelbHAsE MU Jorapupmuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHECHUHU;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
OIpEEeIeHNE TPUTOHOMETPUYECKUX (PYHKIIUH YHCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpauku GYHKOUN i1 HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU pEeUIeHUM 3aJad U3 JIPYrHX Y4eOHBIX NMPEIMETOB U pealbHON
KU3HU, BBIPAXXaTh (OPMyJIaMH 3aBUCHUMOCTH MEXIY BEITUUHMHAMU;

Hauyana maTeMaTH4yecKOro aHa/ju3a:

CBOOO/IHO ONEpUPOBAaTh MOHATUSAMHU: apudMeThdeckas M IeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCusi, IMHEHHBIN U
AKCIIOHEHUHUAJIBHBIN pOCT, (OpMyna CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
0 KOHCTAaHTE;

UCMOJIb30BaTh MPOrPECCUM JJI PELICHUS pPEANbHBIX 3a/1ad IPUKIATHOIO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHIMU: MOCIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMaTHYECKOrO aHalM3a KakK aHajln3a
OECKOHEYHO MAJIBIX;

CBOOOHO OMNEpUpPOBaTh MOHATHUSIMHU: HENPEPbIBHbIE (DYHKIUU, TOYKU
pa3psbiBa rpaduka GyHKIMU, aCUMITOTHI Ipaduka GyHKINH;

CBOOO/IHO OIlEpUpPOBaTh MOHATHEM: (YHKLUS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHSATH CBOIMCTBA HEMIPEPHIBHBIX (DYHKIIMM [Tl pellIeHus 3a/1a4;

CBOOOIHO OIEpPHPOBATh MOHSATUSIMU: TIEpBasi W BTOpas MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHasd K rpaduKy QyHKIINY;

BBIYHCIISATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
IBYX (YHKIIU, 3HATh MPOU3BOHBIC FTEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUM CMBICT TPOU3BOJHOM IS
peuieHus 3aaad.

MHoskecTBa U JIOrMKa:

CBOOOZIHO  OIEpUpPOBaTh  TOHATUSMHU:  MHOXECTBO, OMNepaluud  Haj
MHOKECTBaMU;

UCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl OIIUCAHUS PEATTbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX IIPEIMETOB;

CBOOOIHO OIEpPUPOBATh IMOHATHUSAMU: OIpelNeJeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjacce oOyyaromuiics TONYYHUT CIEAYIOIINE
OpeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr O aHAIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOO/IHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YHUCEJ, UCIOIb30BaTh MPU3HAKHU JAEITUMOCTH
uensix yncen, HOJl n HOK HaTypanbHBIX unceln Al peleHus 3aaa4, IPUMEHSTh
anroput™ EBknnna;

CBOOO/IHO OIEpUpOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3aliChIBaTh
HaTypaJbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHUS;

CBOOOJTHO ONEpUPOBATh MMOHATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHC]a B alreOpandyeckod u
TPUTOHOMETPUUYECKON (hopMe, BBIOIHATH apu(METHUECKHE ONEepaly ¢ HUMHU U
n300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:



CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(pMUYECKUe HEpPABEHCTBA, HAXOAUTh MX pELIEHUS C  MOMOIIbIO
PaBHOCHJIBHBIX NIEPEXO/IOB;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOIO
YPaBHEHU;

CBOOOJHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMble  (QOpMyJbl i  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO OMEPHPOBATH MOHATHUSIMU: CHCTEMA U COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb panroHaIbHEIE, UppaLMOHAIbHBIE, ITOKA3aTEIbHEIE,
Jorapu(pMUUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalliie MOAYJIU U TapaMeTphlI;

OPUMEHATH TpaduuecKkrue METO/Ibl JUIsl PeleHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3a71a4 C mapaMeTpamus;

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha s3bIKE anreOpbl, COCTaBIATh
BBIPA)XXKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJauyH,
UCCIIEZIOBATh TOCTPOCHHBIE MOJENM C HCIOJb30BAaHUMEM ammapaTta anreOpshl,
VUHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTAT.

DOyHKUMU U TpaGUKH:

CTpPOUTHh TpauKH KOMMIO3UIMHM (YHKIUH C TMOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIUH IBYX ()YHKLINA;

CTPOUTh T'€OMETpUYECKHE 00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAMHATHOM ITIOCKOCTH;

CBOOO/IHO  OIEpUpPOBaTh MOHATUAMHU: TIpaUKU  TPUTOHOMETPUUECKHUX
dyHKIwMiL;

OPUMEHATh (PYHKUMU U1 MOJEIUPOBAHMS W MCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXoAUTh HauOoJblIee U HAUMEHbIIEe 3HAUEHUS! (PYHKIIMHU HENPEPHIBHON Ha
OTpE3Ke;

UCITOJIB30BATh MPOM3BOAHYIO JUIA HAXOKICHUS HAWIy4dllIero pEHICHHs B
NPUKIAOHBIX, B TOM 4YHUCJIE COLUMAJIbHO-D)KOHOMHMYECKUX, 3aJadax, i
OIpENENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod wWiu
rpadguKom;



CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: IEpBOOOpa3Has, ONpEIEIEHHBIH
UHTErpaj, HaXOAWTh MEPBOOOpA3HbIE AJIEMEHTAPHBIX (QPYHKIUH U BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOIA/IN TUIOCKUX QUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABICHHE O MaTEeMAaTHYECKOM MOJIEIUPOBAHUM Ha IpPUMEPE
cocTaBiieHUs U PepeHIInaIbHBIX YpaBHEHU;

pelars NpUKIaJHbIe 33a4M, B TOM YHUCIE COLMAIBHO-D)KOHOMHUYECKOIO U
¢u3nyeckoro xapakrepa, CpeAcTBaMH MaTeMaTHYECKOI0 aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
n/n MPOorpamMMbl Bcero Konrponbubie | IMpakririeckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI

MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.

MHorounensl. PaninonanbHble ypaBHEHUS U o4 1

HepaBeHCTBAa. CHCTEMBI IMHENHBIX

YpaBHEHUI

Oynkunu u rpapuku. CreneHHas QyHKIUS C 12 1

LIEJIbIM TIOKa3aTeNeM

ApudpmeTnueckuii KOpeHb N-0ii CTEeNeHu. 15 1

WppauroHanbHble ypaBHEHHUS

[TokazatenpHas ¢pynkuus. [lokazarenpHbie 10 1

ypaBHEHUs

Jlorapudmmueckas QyHKITHS. 18 1

Jlorapudmuueckue ypaBHEHUS

TpuronomeTpuyeckre BbIpaXeHUs U 99 1

ypaBHEHUs

[locnenoBaTenpHOCTH ¥ IPOTPECCUU 10

HenpepsiBabie hyukmuu. [IponsBoanas 20

[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHIS 5 5

3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MPOrpamMMbl Bceero Koutpoabueie | IpakTuieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypebi
1 HccnenoBanue GyHKIMHA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [lepBooOpasHas U MHTETpa 12 1
3 I'paduku TpuroHOMETpHUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuveckre HepaBEHCTBA
4 WpparnmonansHbie, TOKa3aTeIbHBIC U 24 1
norapuMUIeCcKre HEPaBESHCTBA
KommiekcHbie uncna 10
HatypanbHble u 11enple gucia 10
CucreMbl paliiOHATBHBIX, HPPAMUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHHI
8 3amauu ¢ mapameTpamMu 16 1
9 [ToBTOpenme, 06001IEHNEe, CUCTEMATU3AIIHS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro aHanusa, 10 kiacc/
Mepznsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O6miecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO

M3 narensckmii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o0IIecTBO
«M3narensctBo «lIpocBemienue»

* Maremaruka. Anredpa v Hayana MaTeMaTH4ecKoro ananusa, 11 kmacc/
Mepznsk A.I'., Homuposckuii 1. A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3 narensckmii neatp «BEHTAHA-I'PA®y; AkiinonepHoe o0IecTBO

«M3parenscTBO «IIpocBeuienne»

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
Mep3snsk, [lonsikoB. Anredpa v Hayana MmaTeMaTuueckoro ananusa. 10 kiacc.

VYray6aeHHbiit ypoBeHb. MeToanueckoe mocodue

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

Poccwuiickuii moptan oTkpeiToro oopasosanus http://www.openet.edu.ru/
denepanbHblii HHCTUTYT Ieaarorndeckux mamepenuit http://www.fipi.ru/

[Topran unbopmMaMoOHHON OEPKKU ENMHOTrO rocy1apcTBEHHOTO 9K3aMeHa



http://www.ege.edu.ru/

MOCKOBCKHUI IIEHTP HENPEPHIBHOTO MATEMATHUYECKOI'0 0Opa30BaHUS
http://www.mccme.ru/

Certb TBOpUeckux yuuteseid. CooOIIeCTBO YUUTENCH MaTEMaTHKH
http://www.it-n.ru/communities.aspx?cat_no=4510 tmpl=com

OTtkpaIThIif Ki1acc. CoobiiecTBO «Mup MaTeMaTHKN
http://www.openclass.ru/node/2367

["azera «Marematuka» M3gatensckoro noma «IlepBoe ceHTAOps»
http://1september.ru/

®dectuBanb neparorndeckux uaeil «OTKpbITHIN ypok» («IlepBoe ceHTIOps»)
http://festival.1september.ru/

EnuHas komneknus muppoBbIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/

Caitrt YMK CMupHOBBIX 110 reoMeTpuu 1151 7-11 knaccos
http://geometry2006.narod.ru/

['eomeTpust — 37EKTPOHHBIN YPOK «MHOTrOyromsHuKn» — http://www.geometry-
exe.h17.ru/

Matematuka B OTKpbiTOM Koyuiemke http://www.mathematics.ru/
WuTepHeT-nioaaepkka yunuteneir matematuku http://www.math.ru/
Allmath.ru — Bcs matemartnka B ogaom mMecte http://www.allmath.ru/
Exponenta.ru: obpa3oBarebHBIA MaTeMaTHIeCKUi cait ttp://www.exponenta.ru/

Bces QJICMCHTAapHasd MaTCMaTHuKa: CpCI[HHH MaTeMaTUUYCCKasA NHTCPHCT-IIKOJIa



http://www.bymath.net/

['eomerpuueckuii moprain http://www.neive.by.ru/

3aauM 10 reOMETPUH: HHPOPMAIIMOHHO-TIOUCKOBAs CUCTEMA
http://zadachi.mccme.ru/

Matemarndeckue 3troab1 http://www.etudes.ru/

MartemaTH4yecKre OJIMMITMAIbI M OJUMIIMaaHbIe 3aaaun http://www.zaba.ru/
Mex1yHapOIHbI MaTeMaTUYeCKUil KOHKYpC «KeHrypy»
http://www.kenguru.sp.ru/

Mertoauka npernogaBanus MatemaTuku http://methmath.chat.ru/
MockoBcKasi MaTeMaTHIecKasi OJTUMITHA A IIIKOJILHUKOB
http://olympiads.mccme.ru/mmo/

Caiit anemenTapHoi Marematuku Jmurpus ['ymuaa http://www.mathnet.spb.ru/
Caiit UsnarensctBa «[IpocBenienue» http://www.prosv.ru

Caiit U3narenscTBa «MHemo3uHa» http://www.mnemozina.ru

Caiit UznarenscTBa «JIpodax http://www.drofa.ru

Caiit U3narenscTBa «Benrana-I'pady» http://www.vgf.ru

Caiit UznatensctBa «MHTemext-Llentp» http://www.intellectcentere.ru
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