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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma  yuebHOro Kypca «AnreOpa W Hayana
MaTEeMaTHYECKOr0 aHajan3a» 0a30BOro ypoBHA ansi oOydaromumxcs 10 —11
KJaccoB  pa3paboTaHa Ha ocHOBe DenepajabHOr0  TOCYAapCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAAapTa CpenHero olmero oOpa3oBaHUs, € YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPENBABISEMBIX K MaTeMaTHYECKOMY
oOpa3oBaHMIO, U Tpaguluil poccuiickoro oOpasoBanus. Peamuzanus
porpaMmbl  OO€cClieYMBaeT  OBJAJCHUE  KIIOYEBBIMH  KOMIETEHIUSMU,
COCTABJISIFOLIMMU OCHOBY [IJISl CAaMOPAa3BUTHSL M HEMPEPBHIBHOIO 00pa30BaHMS,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO U MO3HABATEIHLHOTO PA3BUTHS
JIMYHOCTH 00YYaroIIuXCsl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauasa MaTeMaTUYECKOTO aHAIU3a» SBIISIETCS OTHUM M3
HanOoJiee 3HAaYUMBIX B MPOrpaMME CTapllieid IIKOJIbI, MOCKOJbKY, C OJHOH
CTOPOHBI, OH OOecCHe4YMBaeT HWHCTPYMEHTAJIbHYIO 0a3y HJs HU3y4eHHs BCEX
€CTECTBEHHO-HAYUYHBIX KypCOB, a C APYTroil CTOPOHBI, GOPMUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHHE YyYalllUXCsi Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHMS
KypcoB MH(GOpPMAaTHKH, OOLIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4dalllMecs OBJaJeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopast GOpMyJIMPYET CBOM TIOCTUXKEHUSI B MaTeMaTUUYECKOil popme.

Kypc anredpsl 1 Hadasl MaTeMaTUYECKOr0 aHAJINW3a 3aKJIaJbIBAET OCHOBY
JUTSl YCTIELTHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OUOJIOTUU, TOHUMAHUS
OCHOBHBIX TEHJICHUMUA HKOHOMHKHA M OOIIECTBEHHOW KU3HU, TIO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO UCIOJIb30BaTh UX B MOBCEAHEBHOM *KU3HU. B TOXe BpeMs OBllaicHuE
aOCTpakTHBIMM U JIOTHYECKH CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH
YTBEPXKCHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AIIHMI0, abCTparupoBaHue
U aHaJoruio, (popMHupyeTr KpeaTMBHOE M KpPUTHUYECKOE MblluieHue. B xone
M3y4YeHHUs aireOppl M Havajl MaTeMaTHYeCKOro aHaju3a B CTaplieil mIKoJe
yyalyecs TOJy4aloT HOBBIM  ONBIT  peIIEeHUs NPUKIAIHBIX  3ajiad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOCHHUS  MATEMAaTHYECKUX  MOJEJIEH  peasbHBIX
CUTYyallMi U UHTEPHPETALUH [TOJyYEHHBIX PELIEHUH, 3HAKOMSTCS C IpUMEpaMu
MaTeMaTHUYECKNX 3aKOHOMEPHOCTEM B MPUPOJE, HAYKE U B HCKYCCTBE, C
BBIJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHUSIMU U UX aBTOPaMHU.



Kypc obnanaer 3HauuTeIbHBIM BOCIIUTATEIBHBIM IMOTEHIINAIOM, KOTOPBIN
peansyeTcs Kak uepe3 yueOHbI MaTepual, CriocoOCTBYIONINI (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMS, TaK U uyepe3 crneuupuky ydeOHOU NeATeIbHOCTH,
TpeOyloIe  CaMOCTOSITENIBHOCTH,  aKKypPaTHOCTH,  IPOAOJIKUTEIbHON
KOHLIEHTPAllM BHUMAaHHS 1 OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3yJbTarT.

B ochoBe Mmertomuku o0yueHHs anreOpe W HayalaM MaTeMaTH4eCKOTO
aHaJIM3a JISKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHMUSL.

Crpykrypa Kypca «Anredpa M Hayajla MaTEMaTHYECKOIO aHaJIu3a»
BKJIFOYAET CIIEAYIOIIME COZEpP/KATEIbHO-METOAMYECKHE JIMHUK: «YUucna u
BBIYMCIICHUS», « DYHKIUU U rpaduKn», «YpaBHEHUS U HEpaBEHCTBay», «Hauana
MaTeMaTUYeCcKoro aHanu3a», «MHokecTBa U JIorMka». Bce OCHOBHbIE
COZIEPKATEIBHO-METOIMUECKUE JIMHUU HU3YyYAIOTCS HAa MPOTSLDKEHUM JBYX JIET
oOydeHus B cTapllel MIKoJIe, ECTECTBEHHO JTOMOJHASA APYT APyra U MOCTENEHHO
HAChIAsICh HOBBIMM TeMaMU U pasnenamu. JlaHHBIM Kypc sBIseTcCs
MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSET B ce0€ COAEp)KaHUE HECKOJIBbKUX
MaT€MaTUYECKUX JUCUUIUIMH: anreOpa, TPUTOHOMETpHUS, MAaTeMaTH4YEeCKUI
aHaJIu3, TEOPUsI MHOXKECTB U Ap. I1o Mepe Toro kak ydamumecs OBJIaJIEBAOT BCE
0ojiee IIMPOKMM MaTE€MaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTEIbHO
(opMHpYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYI0 MOJEIb
peanbHOM CUTyallMM, IPUMEHSATh 3HAHUS, MOJY4YEHHbIE B Kypce «Anredpa u
HayaJla MaTeMaTHYeCKOro  aHalu3a», U1 PEUIEHUS  CaMOCTOSATEIBHO
chOpMyJIMPOBAHHON MAaTEeMaTUYEeCKOW 3aJadyd, a 3aTeM HHTEPIpPEeTUPOBATH
NOJIyYCHHBIN PE3YNIbTAT.

CopnepxarenpHo-MeTOaMYEeCKass  JUHUS  «Yucia W BBIYUCICHUS
3aBepiiaeT (POPMUPOBAHME HABBIKOB HCIOJb30BaHUS JACHCTBUTENBHBIX YHCEI,
KOTOpoe OBbUIO HayaTO B OCHOBHOW mikoyie. B crapmieir mkose ocoboe
BHUMaHHUE yzensercs (OPMHUPOBAHUIO NMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIIOUAIOMIMX B  ce0s  MCHOJB30BaHME  Pa3IM4HbIX  (OpM  3amucH
JNENUCTBUTEIBLHOTO YKCIIa, YMEHUE PAIIMOHAIBHO BBINOJIHATH JIEUCTBUS C HUMH,
Jenarh MPUKHUIIKY, OLIEHMBATh pe3ysibTaT. OOydyarommecs MOJy4aroT HAaBBIKU
NpUOIMKEHHBIX  BBIUMCIICHHMH,  BBINOJHEHHWS  JACHCTBHM C  YHCIIAMH,
3allMCaHHBIMM B CTaHIApPTHOM (opMe, HCIOJIb30BaHUS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKECHHUIA.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCA HA NMPOTSKEHUU BCETO
oOy4yeHHsl B CTapUIeil IIKOJIe, MOCKOJBbKY B Ka)XJOM pasjesie MpOorpaMMbl
MPEeIyCMOTPEHO  peIIeHWe  COOTBETCTByrOmMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAAMHU PELICHHUS LENbIX, pPaluOHAIbHBIX,
UppalMOHAIbHBIX, IOKA3aTENIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX



YpaBHEHUH, HEPABEHCTB U UX cUCTeM. [lomydeHHbIe YMEHUS UCTIONb3YIOTCS PU
WCCIICIOBAaHUHM (DYHKIMIA C TMOMOIIBI0 MPOU3BOJHOM, PEIICHUU MPUKIATHBIX
3aJlady U 337a4 Ha HAXOXKJEHHWE HauOOJBIIMX W HAUMEHBIIMX 3HAYCHUUN
¢bynkuuu. JlanHas cojepikaTenbHas JIMHUS BKJIIOYaeT B ce0S  Takke
(opMupoBaHHE YMEHUI BBIOJIHATH Pacu€rhl 1o (opMysamM, nmpeoOpa3zoBaHUs
LENbIX,  palMOHAIIBHBIX,  HPPAlMOHAIBHBIX W  TPUTOHOMETPUUYECKHUX
BBIDOKEHUN, a TaKXKe BBIPAKEHUU, COJEpKAIUX CTENeHU M JOorapu(MBbl.
bnaronaps uzyuyenuto anreOpandyeckoro Marepuaia MpOUCXOAUT AalibHEHIee
pPa3BUTHE aJNTOPUTMUYECKOTO M  aOCTPAKTHOTO MBIIUICHUS  YYaIluXcs,
bopMUPYIOTCS HABBIKU JIETYKTUBHBIX PacCyXJAeHUM, pabOThl C CUMBOJIbHBIMU
(opmamu, NpeaCTaBICHUSI 3AKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB
U HEepaBeHCTB. Alnrebpa npejyiaraet 3GPEeKTUBHBIC UHCTPYMEHTBI JIJISl PEIICHHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAJISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAyKHU.

ConepxarenpHo-MeToandeckass JUHUS «DyHKIUU W TpapuKku» TECHO
MEPEIUIeTaeTCs ¢ APYTUMH JUHUSIMU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIEN0BATEIbHOCTh H3Y4YEHHs] MaTepuana. H3ydeHue CTeneHHOM,
MOKAa3aTeNbHOM, JOorapuMUYECKOW ¢ TPUTOHOMETPUUYECKUX (YHKIUH, HX
CBOMCTB U I'paMKOB, UCMOJIb30BaHNE (DYHKLIMM JJIs PEIICHUs 3a/1ad U3 IPYTUX
y4eOHbIX MPEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM
aHAJIN30M, TaK U C PEIlIEHWEeM YpPaBHEHMM M HepaBeHCTB. [Ipu sTom Oosbioe
BHUMaHHE yreisieTcss (GOpPMHUPOBAHUIO YMEHHUS BbIpakaTh (popMyaamMu
3aBUCHUMOCTH MEXIY pa3jIuYHbIMU BEJIMYMHAMH, HUCCIEAOBATH IOTYyYECHHBIC
dbyHKIMU, cTpouTh UX rpaduku. Marepuan 5TOH coaepKaTeIbHON JIUHUU
HalleJIeH Ha pPa3BUTHE YMEHUI W HaBBIKOB, IO3BOJISIOIIMX BBIPAXKATh
3aBUCUMOCTH MEXIy BEJIMYMHAMH B Pa3IUYHON (QopMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydyeHme CrnocoOCTBYET pa3BUTHIO
QJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K O000IICHUIO U KOHKPETHU3alIUH,
VICTIOJIB30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHHUS «Hayana MareMaTnyeckoro aHaan3a» MO3BOJIAET
CYIIECTBEHHO pACIIUPUTHh KPYyr KaK MaTEMaTHUYECKUX, TaK W MPHUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYarOMIMMCS, y KOTOPBIX TOSBISIETCS BO3MOXKHOCTh
UCCJIeIOBATh U CTPOUTH Tpaduku (yHKUUNA, ONPENeNsITh MX HAuOOJbIIUE U
HAaUMEHBIIIME 3HAYEHUS, BBIUUCIATD TUIoaan Guryp u oObEMBI TeJ, HAXOAUTh
CKOPOCTH M YCKOpEHUs MpoueccoB. JlaHHas copepxKaTenbHas IMHUS OTKPhIBAET
HOBBIE BO3MOXKHOCTH IIOCTPOEHHMS MATEMATHYECKHX MOJIENEl pealbHbIX
CUTYyalllid, HAXOXJEHUSI HAWJIYUIller0 PEIICHUs B MPHUKIAJHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKUX, 3a/1a4ax. 3HAaKOMCTBO c OCHOBAMH



MaTeMaTUYeCKOro  aHajlM3a  CIOCOOCTBYET  pas3BUTUIO  aOCTPaKTHOTO,
(opMaTbHO-JIOrMYECKOTO M KPEaTUBHOTO MBIIIICHHS, (DOPMUPOBAHUIO YMEHUIN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKH B HayKe, TEXHHUKE U
uckycctee. O0yyaromuecs: y3HatoT O BBIJAIOIIMXCS Pe3yJIbTaTax, MOJyUYeHHBIX
B XOJI€ Pa3BUTHS MaTeMaTUKU KaK HayKd, U UX aBTOpax.

CopepxarenpHo-MeTOIMYEeCKass JUHUS «MHOXeCTBa U JIOTHKa» B
OCHOBHOM  TIOCBSIIIEHA  BJIEMEHTaM TEOPUU  MHOXKECTB. TeopeTuko-
MHO>XECTBEHHBIE TMPEJCTABICHUS TPOHU3BIBAIOT BECh KYypC MIKOJBHOM
MaTeMaTUKU U MpeAsaraloT Haubosee YHHUBEPCAIbHbBIN fA3bIK, 00bEIUHSIOMUN
BCE pa3lensl MaTeMaTHKH M €€ TPUIOKEHWH, OHU CBS3BIBAIOT pa3HbBIC
MaTeMaTHYeCKHe TUCIUIUIMHBI B eAuHoe Ienoe. llosTomy BaxxHO [aTh
BO3MOXKHOCTh ~ IIKOJIBHUKY IOHHUMaThb TEOPETHUKO-MHOYKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTeMaTHUKd M HCIHOJb30BaTh €ro JUisl BBIPAKEHUS CBOUX
MBICJIEH.

B kypce «Anrebpa n Hayajza MaTEMaTUYECKOTO aHAIU3a» MPUCYTCTBYIOT
TaK)KE€ OCHOBBI MAaTEMaTHYECKOTO MOJICIHPOBAHUS, KOTOpPHIE TPU3BAHBI
chopMUpOBATh HABBIKK IOCTPOCHHUS MOJENEH  peabHBbIX  CHUTyaluH,
UCCIIEIOBAaHMUSI 3THUX MOJIelIed ¢ TMOMOINBI0  ammapara ajiredopel U
MaTEeMaTHYECKOTO aHAIN3a U HHTEPIPETAIlNHU TOTYyYEHHBIX pe3yabTaToB. Takue
3aJlaHusl BIUJICTCHBI B KXl W3 pa3lejoB MPOTpamMMbl, MOCKOJBKY BeCh
MaTepuai Kypca IUPOKO UCIOJIb3YETCs Ul peLIeHHs IPUKIaIHbIX 3a1ad. [Ipu
pElIeHWH  pealibHbIX  MPaKTUYECKMX  3a/Jay  ydalluecss  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTIOJB30BaTh aHAJOTHUIO, 0000IaTh MW KOHKPETHU3UPOBATh MpoOJeMy.
JlesitenbHOCTh TIO  (DOPMHUPOBAHMIO HABBIKOB PEIICHHUS MPHUKIATHBIX 3a7a4
OpraHm3yercsi B Ipoliecce M3Y4YeHHs BCceX TeM Kypca «Anredpa W Havana
MaTEMaTHYECKOTO aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM muiaHe Ha u3y4yeHHE Kypca aiareOpbl M Hadal MaTeMaTUYeCKOTO
aHajM3a Ha 0a30BOM YpOBHE OTBoAUTCS 2 yaca B Henelno B 10 kiacce u 3 yaca
B Hegenmo B 11 kimacce, Bcero 3a iBa rojaa ooyuenus — 170 gacos.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpubie ynciaa. OObBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OCCKOHEYHBIC TMEPUOIUYECKHE JpoOu. ApudMeTHdecKue Omeparuu C
pallMOHAIBHBIMU ~ YHCJIaMH, NOpeoOpa3oBaHUs  YUCIOBBIX  BBIPAKCHUM.
[Ipumenenue aApoOel M MPOLEHTOB ISl PEIICHUS NPUKIAIHBIX 3a4ad U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU.

JlelicTBUTENbHBIE 4YHMcCla. PanvoHanbHblE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmMernyeckre omnepalnuu ¢ JEHCTBUTEIbHBIMU yuciaamu. [IpubnmxEHHble
BBIUHCJICHUS, TIPaBWJIA OKPYIVIEHWs, NPUKUIAKA W OLEHKA pe3yJbrara
BBIUMCIICHU M.

Crenenb ¢ uensiM mokazarenem. CrangapTtHas QopMa  3amucH
JNeUCTBUTENHLHOTO uncia. lcnonb3oBanue mnoaxonsmeid (OpMbl  3amucu
JNEUCTBUTENBHBIX YHCEN IS PELICHUS MPAKTUUECKUX 3a/1a4 U MPEJICTABICHUS
JAHHBIX.

Apudmernuecknii  KOpeHb HaTypalnbHOW cremeHu. [leiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CuHyc, KOCHMHYC M TaHIE€HC YHCJIOBOTO aprymeHtra. ApKCHHYC,
APKKOCUHYC, QpKTAHTE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbBIE TTPEOOPA30BAHUS.

[IpeoOpa3zoBanre  TPUTOHOMETPUYCCKMX  BbIpaxkeHuid.  OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellIeHHME HEpPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue nienpix 1 1poOHO-pAMOHATFHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHNUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHM W HEPABEHCTB K PEUICHUI0 MaTeMaTUYECKHX
3a/1a4 ¥ 3a7]a4 U3 pa3IMYHbIX 00JIacTell HAyKU U PEAIbHON KU3HHU.

DOYyHKIUHN U TPAPUKHU

Oynkuusa, crnocoObl 3amanus GyHkiuu. ['paduk GyHkumu. Bzaumuo
obpaTtHbie QYHKITUH.

OO6nactb onpenesieHuss U MHOKECTBO 3HaUeHU GpyHkuuu. Hynu GyHkimm.
[TpomexxyTku 3HAKOMOCTOSTHCTBA. UETHBIC N HEYETHBIC (DYHKITUH.



CrenenHast GyHKIHS C HATYpPaIbHBIM | IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaguK KOpHS N-Oi CTETICHHU.

TpuroHoMmerpuueckas OKPY>KHOCTb, OIPEJCICHUE TPUTOHOMETPUYECKUX
(byHKITUH YUCIIOBOTO apryMEHTa.

Hauaja mareMaTHYeCKOIro aHAJIN3a

ITocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJaHUsg  IOCJIEI0BATEILHOCTEM.
MOHOTOHHBIC MTOCIEIOBATEIBHOCTH.

Apudmernueckass W reoMeTpuyeckas  Iporpeccur.  beckoHedHO
yObIBaromas reoMeTpuueckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH
F€OMETPUUECKON TTporpeccun. @opmyia CI0KHBIX MPOLEHTOB. cronp30Banue
MPOTPECCUHN IS PEIICHUS PEATBHBIX 3a]1a4 MPUKJIIATHOTO XapakTepa.

MHoKeCcTBa U JIOTHKA

MHO0€eCTBO, oniepaliui HaJl MHOKecTBamu. Jlnarpammsl Ditiiepa—BeHHa.
[IpuMeHeHne TEOPEeTUKO-MHOKECTBEHHOTO amnmapara Jjisi ONUCAHUST pealbHBIX
MIPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KUIACC

Yucaa v BIYUCICHUSA

HarypanpHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHs ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOWMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHbIE U HATYpabHbIE JTOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKALTUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPXKAIIMX CTENEHU C PalMOHAIBHBIM
MIOKa3aTEJIEM.

IIprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JIMHEHHBIX YypaBHEHUW. PelieHue mnpukIagHbIXx 3aaad  C
IIOMOILBIO CUCTEMBI JIMHENHBIX YPABHEHUH.

CucreMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a7a4 M3 Pa3IMYHbIX 00JacTeil HAyKH M peaabHOU
KUA3HU.

DOyHKUUM U Tpapuku



Oynkuus. [lepuognueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH
¢ynkmu. MakcumyMbl 1 MUHUMYMBI (pyHKIMK. Haunbomnpiee 1 HanMeHbIee
3HaYeHUe (PYHKIMU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TPaQUKH.

Hcnonp3oBanne rpagukoB (QyHKIMA A0S peHIeHUs ypaBHEHUH U
JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUUH A HCCIEAOBAHUSA IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYTrUX y4eOHBIX
MIPEAMETOB U PEATbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBHble GyHKIIMN. MeToI MHTEPBAJIOB JUIsl PEIICHNUS HEPABEHCTB.

[IpousBonnas ¢dyHkuu. ['eomeTpudyeckuii W (PU3UYECKUM  CMBICI
ITPOU3BOJTHOM.

[IpousBoanbie  3neMeHTapHbIX  (yHKUMA. DOpMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIHUH.

[IpumeneHnre MpoOM3BOIHOM K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U 3KcTpeMyMmbl. HaxoxneHue HauOOJbIIET0 M HAUMEHBIIETO 3HAYEHUs
(yHKLIHUU Ha OTPE3KE.

[IprMmeHenne NpOW3BOAHOM Il HAXOXKIAEHUS HAWJIY4Iler0 PEUIeHUs B
IPUKIAIHBIX 3aJadax, A ONPEACIICHUS CKOPOCTH IPOLECcCa, 3aJaHHOIO
dbopmyI0ii unmu rpaduKoMm.

[TepBooOpaznas. Tabnuira nepBooOpPa3HbBIX.

WNurerpan, ero reomerpudeckuil M (Quanyeckuii cmbici. Boluucnenue
uHTerpana no gpopmyne Herorona—IJleliOHuna.



IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaTemaTuka» JODKHO 00eCIeunBaTh
JOCTHKEHHWE HA YpPOBHE CpeaHEro oOmero oOpa3oBaHUs CIEAYIOUIUX
JUYHOCTHBIX,  METAlpeAMETHBIX W  TNPEAMETHBIX  00pa30BaTeIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTrO MpeaMeTa
«MaremaTnka» XapakKTepU3yrTCs:

I'pasx1aHCKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMMO3UIIMH  OOYyYalomerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUUCKOro 00IeCTBa, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOUEAYp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TP.),
YMEHUEM B3aUMOJECHUCTBOBATH C COLMATbHBIMU UHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIIUSMU U HA3HAUYCHUEM.

[TatproTHyeckoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO ~ POCCHUHCKOW  TIpakKJIaHCKOW  WJIEHTUYHOCTH,
YBaXEHHUS K MPOILLIOMY M HAaCTOSIIIEMY POCCUUCKOM MAaTEMATUKU, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHKEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHUMCKOU
MaTeMaTU4YeCKOW IIKOJbI, K MCHOJIb30BAHUIO 3ITHUX JOCTHKEHUUW B JPYTHX
HayKax, TEXHOJIOTHSIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKu H
JNEATEIBHOCTBIO YYEHOrO0; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYMBOTO OYyayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi 3CTETUKY MAaTeMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, pEIICHN, pacCyKJIeHUN;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTHYECKMM AaCIeKTaM pa3jIuyHbIX BHJIOB
HCKYCCTBA.

Ddu3N4YECKOe BOCIIUTAHUE:
C(l)OpMHpOBaHHOCTBIO YMCHHA HNPUMCHATbL MATCMATHYCCKHUC 3HAHUA B
HHTCPCCax 3A0pOBOI0 H 0e30I1acHOTO O6p3321 ZKHN3HHM, OTBCTCTBCHHOIO



OTHOIIICHUS K CBOEMY 3/J0POBBIO (30pOBOE MHTaHME, COATaHCHUPOBAHHBIN
PEXUM 3aHIATHI U OTIbIXa, PETYJsipHas pU3ndecKkasi akTUBHOCTD); (pU3MUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEeSTEIBHOCTBIO.

TpyzoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM LIEHHOCTH TPYIO0IIO0US; HHTEPECOM K
paznuuyHbiM  chepaM  Tpo(ecCHOHaTbHON  JACSITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyayueil npodeccun U pealn30BbIBaTh COOCTBEHHBIE JKHW3HEHHBIE IUIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0 HA MPOTSHKECHUH BCEH >KW3HHU, TOTOBHOCTHIO K aKTHUBHOMY
Y4YacCTHIO B PEILICHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOM HaIlpaBICHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHUYECKON KyJIbTYypbl, TOHUMaHUEM BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX  MPOIECCOB HA COCTOSIHME TMPUPOJHON U
COLIMAJIBHOM Cpebl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npobsieM; OpUEHTalMel Ha MpUMEHEHHE MaTeMaTUYeCKUX 3HaHUM ams
pelIeHus 3a1a4 B 00JIaCTU OKPY’KaIoLIEeH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OILICHKH UX BO3MOKHBIX TIOCJEICTBUN AJISI OKPYKAIOIICH CPEJIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpMUPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKM U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHUEM MaTEeMaTHYeCKON HayKH Kak cepbl 4eJIOBEUECKOH AesITeNbHOCTH,
ATamoB €€ Pa3BUTHUS W 3HAYMMOCTH IS Pa3BUTHs IUBUIN3AINH; OBJIAICHUEM
S3BIKOM MaTEMaTHKH U MaTEeMAaTUYECKON KyJIbTypOH KaK CpPEeICTBOM MO3HAHUS
MHUpa; TOTOBHOCTBIO OCYILIECTBIATH MPOEKTHYIO M  HCCIEIOBATEIbCKYIO
NeSTeTLHOCTh UHMBUIYATHHO U B TPYIITIC.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS IMMPOTPAMMBI yIeOHOTO TTpeaMETa
«MaremaTuka XapaKTepPU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuusepcanvnvie no3nasamenvuvle Oelicmsus, o0becneuusarom
Gopmuposanue 6a308biX KOZHUMUBHBIX NPOYECCO8 00yuanwuxcsa (0ceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupda, NpumMeHeHue  J0SUHEeCKUX,
UCCIe008amenbCKux onepayull, ymeHuti pabomams ¢ ungopmayueti).



ba3oBbie Jornueckue nNeiCcTBUL:

BBISIBJISITh u XapaKkTepru30BaTh CYIIECTBEHHbIC MIPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHITHI, OTHOIICHUNA MEXAY MOHITHUSIMU;
dbopMynrpoBaTh OTIpeICIICHHUS MOHSITUH; yCTaHaBJIUBAThH

CYILIECTBEHHBIN MPHU3HAK KJIACCU(PUKALMU, OCHOBAHUS U1 0000IIeHUs
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

BOCIIpUHUMATh, (OpMyIHpoBaTh U NPeoOpPa3OBbIBaTh CYyKICHUS:
YTBEPAUTENIbHbIE U OTpPHULATENIbHbIE, €AUHUYHbIE, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBJIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M H
NpoTUBOpeYHsl B (paKTax, NAHHBIX, HAOMIOJEHUSAX U YTBEPKICHHSIX;
npeajaraTb  KpUTEPUU  JUIS  BBIABJICHHMS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEUNIL;

JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, NE€TyKTUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;
MPOBOJIUTh ~ CAMOCTOATENbBHO  JI0KA3aTelIbCTBA  MATEMATUUYECKUX
yTBepX ACHUH  (mpssMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMeHTAaLHIO, OPUBOJNUTH  TNPUMEPBl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

BBIOMpATh croco0 pelieHusi y4eOHOM 3aJaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHUs, BBIOMpATh HamOoJee NOIXOIAMMNA C YYETOM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenqoBaTenbCKUe ICHUCTBUA:

HCIIOJIB30BaTh  BOMPOCHI  KaK  HCCIACAOBATENbCKUN  MHCTPYMEHT
MMO3HaHUS;, (HOPMYJIUPOBATH BOIPOCH], (PHUKCHUPYIOIIHE MPOTHUBOPEUHE,
mpo0JemMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTh  CAMOCTOSITEIPHO  CIUTAHMPOBAHHBIM  JKCIICPUMEHT,
MCCIICJIOBAaHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHUECKOTO
0o0BbeKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOATENbHO  (popMysUpoBaTh OOOOIIEHUS ¥  BBIBOJABI  I10
pe3ysbTaTaM MPOBENEHHOTO HAOIIOIEHUS, WCCICIOBAHUS, OIICHUBATH
JOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U O0OOIICHHUIA;
MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTAThH
MIPEAMOIOKEHUSI O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadpopmarmeii:



BBISIBIIATH JIeHUIUTH HHOOPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHHUS 3a/1a4u;

BbIOMpaTh HMHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHbIX  THUIIOB,
aHaJM3UPOBaTh, CHUCTEMaTU3HPOBATh U MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;
CTPYKTYypUpOBaTh WHGOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh  HAA&KHOCTh  MH(POPMALMU 1O  CaMOCTOSITENIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHblE Oelicmeus, 0becnedusaiom
CHOPMUPOBAHHOCTL COYUATLHBIX HABBIKOS 00YUAIOUWUXCSL.
OoOurenue:

BOCIIpUHUMATh U (POPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU U TIeNIAMU OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX W IHUCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS TI0 XOAY pEIIeHHs 3aJa4d, KOMMEHTUPOBATh MOTyYEHHBIN
pe3yJbTarT;

B XO7€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMou
TEMBbI, TPOOJIEMBI, pelIaeMOi 3a/1aul, BEICKA3bIBAaTh UJICH, HAIlCJICHHBIC
Ha TOWCK PEIICHHS;, COMOCTABISITH CBOHM CYXXICHHUS C CYXICHUSIMU
APYTUX YYaCTHUKOB Auaiora, oOHapy»XUBaTh PAa3IUYUE U CXOACTBO
HO3UIIMI; B KOPPEKTHOU (opMe (opMyIupoBaTh pa3HOIIACUSl, CBOU
BO3PaKEHUS;

NPENCTaBIsATh  PE3yNbTAaThl  PEIICHUS  3aJadd, OKCIEPUMEHTA,
UCCJIEIOBaHMs, MPOEKTa; CAMOCTOSTENbHO  BBIOMpaTh  (opmat
BBICTYIUIGHMSI C Y4E€TOM 3aJad Mpe3eHTAlud M  O0COOEHHOCTEH
ayJTUTOPHH.

CoTpyIHUYECTBO:

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIMBHUIyAJILHON pabOThI MPHU pElICHUH y4eOHBIX 3a/1ad; MPUHUMATH
1eldb COBMECTHOM  JESTEeNbHOCTH, IUIAHUPOBAaTh  OpraHU3alUIo
COBMECTHON paboThl, pacmpenessiTh BUAbl pabOT, JOTrOBapUBATHCA,
o0CyXKJaTh Tmpolecc U pe3yabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNMHoBBIX (opmax paboTel (oOcCyxaeHus, 0OMEH
MHEHUH, «MO3TOBBIE IITYPMBI» W HWHBIC); BBINOJHATH CBOIO YacTh
paboThl W KOOPAMHHUPOBATH CBOMU JCHCTBHUS C JPYTUMH UJICHAMH



KOMAaH/Ibl; OLIEHWBATh KA4€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KpUTepusM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

3)  Vuusepcanvnvie — pezynamuenvle  Oelicmeusi, — 0becneuusaom
Gopmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.

Camoopranuzanus:

COCTaBISITh IUIAH, AalTOPUTM pEIIeHUs 3a/adyd, BBIOMpaATh CHOCco0
pelieHrss ¢ Y4ETOM HUMEIONINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEIICHWA C y4ETOM HOBOH
uHbOopMaIuu.

CaMOKOHTPOJIB:

e BIAJCTh HABBHIKAMU TIO3HABATENBbHON pe(pIeKCHU Kak OCO3HAHHS
COBEpIIIAaEMbIX  JICMCTBUI W  MBICIUTEIBHBIX  IPOIECCOB,  HX
pe3yibTaToOB; BIAAECTh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa perieHnss MaTeMaTHIeCKON 3a1a4u;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPU PEIICHUU
3a/ladyd, BHOCHTH KOPPEKTHUBBI B JCATEIBPHOCThP HAa OCHOBE HOBBIX
00CTOSITENICTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIH M YCIOBHUSIM, OOBICHATH
MIPUYHHBI JOCTHKCHUS WITH HETOCTHKCHUS PE3yJIbTaTOB JICATCILHOCTH,
HAXOJUTh OMIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenne yuebHOro Kypca «Anrebpa W Haudajga MaTeMaTHYECKOTrO
aHajM3a» Ha YPOBHE cpeaHero oOiiero oOpa3oBaHMs JIOHKHO 00€CTeYrBaTh
JTOCTIDKCHHE CICAYIOIINX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KITACC

Yucuaa 1 BbIYUCICHUSA

OnepupoBarh NOHATHUSAMU: PALMOHAIBHOE W JIEUCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOb, MPOLEHTHI.

BoinonuaTe  apudmernyeckue  onepanud ¢ palMOHAIBHBIMU U
NEHUCTBUTEIBbHBIMHU YHACIAMU.

BoimonusaTe  mpuOMMKEHHBIE — BBIYMCICHUS,  WCIOJB3Yys  IpaBUIIa
OKpPYTJIEHHMS], 1€JIaTh IPUKUIKY U OLEHKY pEe3yJIbTaTa BIUMCICHUM.



OnepupoBaTh NOHATHSAMU: CTENEHb C LEJNBIM IOKA3aTeJeM; CTaHJapTHas
dopma 3amucu JACMCTBUTEIHHOTO 4YHCHA, KOPEHb HATypajbHOW CTENCHH,
UCIOJb30BaTh MOAXOMAAILIYI0 (OopMy 3amucCH JEMCTBUTENBHBIX YHUCEN s
pEeLICHUS NPAKTUYECKUX 3a7a4 U ITPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATHAMHU: CHHYC, KOCHHYC M TAHI'€HC IPOU3BOJIBHOIO
yIjla; MCHOJIb30BaTh 3alKMCh IPOM3BOJIBHOTO yrja 4Yepe3 OoOpaTHbIE
TPUTOHOMETPUUYECKUE QYHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
pPalMOHAIIBHOE, UppauoOHaIbHOE YpaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPHUUYECKOE YPABHEHUE;

BoinonHaTe npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUUECKUE YPAaBHEHUS.

BrInonHATe peoOpa3zoBaHus LEbIX, PAMOHATIBHBIX U UPPAMOHAIBHBIX
BBIDQKEHWA W pEIIaTb OCHOBHBIE THUNIBI LENBIX, pPAUOHAIBHBIX H
MppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS W HEPABEHCTBA Ui PELICHHUS MaTEMaTUYECKUX
3a/1a4 ¥ 3aJ7]a4 U3 Pa3InuHbIX 00J1acTel HAyKU U PeaIbHON KU3HHU.

MopenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE aure0pbl, COCTABISTH
BBIDAXXEHUS, YPAaBHEHWs, HEPABEHCTBA II0 YCIOBHIO 3aJa4yd, HCCIIEIOBATH
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM ammapara ajireOphl.

DOyHKUUM U TPaPuKu

OnepupoBarh MOHATUSAMU: (PYHKIMS, CMOCOOBI 3anaHus (DYyHKIUH,
00JIaCTh ONpeAesieHuss U MHOXECTBO 3HaueHW (yHKUMH, rpaduk (QyHKIHH,
B3aUMHO OOpaTHBIC (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKIUH, HYJIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpa@uku GyHKIMN 715 pelieHnus YpaBHEHUN.

Crpouth ¥ uHTaTh TpaQUKA JHUHEHHOW (YHKUHUH, KBaJpaTUYHOU
(GyHKUIMU, CTENEHHON (PYHKIMHU C LEIbIM MTOKa3aTeJIEM.

Ucnonp3oBath rpaduku (QyHKUMH A7 HCCIEIOBAHUA MPOLECCOB U
3aBHCHMOCTEH MpHU pPEeLIeHUH 33/1a4 U3 JPYTUX YUYEOHBIX MMPEIMETOB U peaibHON
KU3HU; BbIpaXaTh (OpMYyJIaMU 3aBUCUMOCTH MEK/y BEJIMUYMHAMH.

Hayana mareMaTH4eCcKOro aHAIN3a

OnepupoBaTh MOHATUSMHU: TOCIEIOBATENBHOCTh, apuUpMeTHUecKass U
reOMETPUYECKAsI IPOrPECCUMN.

OnepupoBaTh TNOHATHUAMU: OECKOHEYHO YOBIBaIOIIas Te€OMETpUYECKas
porpeccusi, cymma 0€CKOHEYHO yObIBarOIIeH reOMETPUUECKON MPOTPECCHUM.



3amaBaTh NOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEH M INPOIPECCUM  JUIA
pELICHUS pealbHbIX 3a/1a4 NIPUKJIAJHOIO XapaKrepa.

MHoKecTBa M JIOTHKa

OnepupoBath MOHATUAMH: MHOKECTBO, ONEpallU HAJl MHOKECTBaAMHU.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBI —ammapar JUisl ONHCAaHUs
pEaJIbHBIX MPOILIECCOB M SIBJICHUM, MpPU PEHICHUH 3a7ad U3 JPYIMX Yy4eOHBIX
IPEIMETOB.

OnepupoBarh  INMOHATUSIMU:  ONPENEICHUE, TEOpeMa,  CIEICTBHE,
J0Ka3aTeNbCTRO.

11 KIIACC

Yucua ¥ BbIYHCICHUSA

OnepupoBaTh NOHATUAMU: HATYpPAJIBbHOE, LEJIOE YHCIIO; HCIIOIb30BaTh
IPU3HAKA JEIUMOCTH LEIbIX YMCEN, pPAa3JIoKEHUE YHUCIa Ha IPOCTHIC
MHOKHTEIIN ISl PELICHUS 3a4a4.

OneprpoBaTh NOHATUEM: CTETIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIOTApU(PM YHCIIA, JECATUUHbIE U HATypaJbHbIE
norapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaATh cBOICTBAa CTeNEHU sl MPeoOpa3oBaHUSl BBIPAXKECHMI;
ONEPUPOBATh MOHATUSAMMU: IOKA3ATENBHOE YPAaBHEHHE W HEPABEHCTBO; PEIATH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMsl BbIpaXEHUH, COJEpKaLIUX JIOTapU(PMBL;
OMepUpoOBaTh TMOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIbI JJOrapU(PMUYECKUX YPABHEHUM U HEPABEHCTB.

HaxomuTe pemenus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JUHENHBIX YPABHEHUI U €€ PEILICHHUE;
HCIIOJB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN U1 PELICHUSA NPAKTUYECKUX
3aj1ad4.

Haxomute  pemieHMss  IpPOCTEMIIMX  CUCTEM M COBOKYITHOCTEHN
PALOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

MopennpoBaTh peabHbIE CUTYallMHd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAXKCHUs, YPAaBHEHM:S, HEPABEHCTBA U CHUCTEMbI II0 YCIOBHUIO 3aauy,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM allllapara ajareopsl.

DOyHKUUM U Tpapuku



OnepupoBaTh TOHATUSAMU: TEpUOAUNYECKas (PYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpemMyma (GYHKIUH, HauOosbliee u
HauMEHbIllee 3HAUeHUs (YHKIMU HAa IPOMEXKYTKE; HCIOJB30BaTh MX IS
UCCIIeIOBaHUs (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTh NOHATUSAMU: TPAPHUKHU MTOKA3ATEIBHOMN, JorapuMuyueckoil u
TPUTOHOMETPHUECKUX (PYHKIIH; H300pakaTh UX Ha KOOPJUHATHOMN MIIOCKOCTU
Y MCIIOJIb30BaTh JUJIS PEIICHHs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaQUKu  JTUHEHHBIX
YPaBHEHUI M MCIOJB30BATh UX JJI PELICHUS] CUCTEMBI IMHEHHBIX YPaBHEHUM.

Ucnonb3oBath rpadukd (QyHKUIMNA [J18 HCCIEIOBAHUS TMPOIIECCOB U
3aBUCUMOCTEMN U3 APYTUX YYEOHBIX TUCIUIUIMH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATUSIMHU: HENpepblBHas  (QYHKUUS; [POU3BOJHAsS
(yHKUIMU; UCIIOJIB30BATh T€OMETPUUECKUN U (PU3HUECKUI CMBICIT MTPOU3BOAHOM
JUTSL pelieHus 3a/1ay.

Haxonuth  OpoW3BOAHBIE  BJEMEHTapHbIX  (DYHKIMH,  BBIYUCIATH
IPOU3BOJAHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp3oBaTh  NMPOM3BOAHYIO ISl  UCCieNOBaHUS  (yHKUMHM  Ha
MOHOTOHHOCTh M 3KCTPEMYMbI, MPUMEHATH PE3yJbTaTbl HUCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB.

Hcrnonb30BaTh MPOU3BOAHYIO MUl HAXOXKIAEHUS HAWIY4LIEro PEIICHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh TOHATUAMU: TiepBOOOpa3Hasi M HWHTErpayl; MOHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaia.

Haxonute mnepBooOpa3Hble AJIEMEHTapHbIX  (QYHKUIUH;  BBIYUCIATH
unTerpain no Gopmyne Herotona—Jleitonuna.

PemaTe npukiagHele 3a/1a4, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKOTO U
(du3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

n/n

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMMbI

MHoOXkecTBa pallMOHAIIBHBIX U
JEUCTBUTEIIBHBIX YUCEIL.
PanvonaneHbIE ypaBHEHMS U
HEPABCHCTBA

KoanuecTBo
4acoB

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

KonTposbHbIe padoThI
IIpakTuyeckue padoThI

Bcero

14

Buabl 1eTeJJIbHOCTH 00y4AIOIINXCH €
y4eToM padoyeil MporpaMMbl
BOCIIUTAHUS

-Mcnonbs30BaTh TEOPETUKO-
MHO>KECTBEHHBII anmapar Jjisl ONMCaHUs
X0/1a PEelIeHHs] MaTeMaTUYECKUX 3a/1a4, a
TaK)Xe peajbHbIX MPOLIECCOB U SBJICHHI,
IIPU PEIICHUH 3a]a4d U3 JPYTUX Y4eOHBIX
MPEIMETOB.

-OnepupoBaTh MOHATHUSIMH: PAIIMOHATHEHOE
YHUCII0, IEUCTBUTEIIHHOE YHCIIO,
OOBIKHOBEHHAs APOOb, TeCATUYHAS IPOOb,
MPOLICHTBHI.

-BrinonHaTh apudmMeTHUecKre oneparuu ¢




Oyukumu u rpadpuku. CreneHs ¢
LeJIBIM [TOKa3aTeIeM

palMOHAIBHBIMU U I€HCTBUTEIILHBIMA
YrCIaMu; TPUOIMKEHHBIE BEIYMCICHUS,
UCIIOJNIb3YS IIPaBUJIa OKPYIJICHHUS.
-Jlenate NpUKUIKY U OLICHKY pe3yJIbTaTa
BBIYMCIICHUM.

-OnepupoBaTh NOHATUAMU: TOXKIECTBO,
YPaBHEHHE, HEPABEHCTBO; LEJIOE U
palOHAIBHOE YPaBHEHUE, HEPABEHCTBO.
-BrinonuaTe npeodpa3oBaHus HENbIX U
palMOHAIBHBIX BBIPAKEHUM.

-Pemate OCHOBHBIE TUIIBI LIETIBIX
UPPALMOHAJIbHBIX YPaBHEHUM 1
HEPaBEHCTB.

-IIpuMensaTh pallnOHAJIbHBIE YPAaBHEHUS U
HEPABEHCTBA IS PEILIECHUS
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IUYHbIX 00JaCTel HayKU U peabHON
HKU3HU

-OnepupoBaTh MOHATUAMU: QYHKLINS,
crnocoObl 3a7jaHus (PYHKIMH, B3AUMHO
oOpatHble GYHKIH, 00JIACTh OMPEIETCHUS
Y MHOKECTBO 3HaU€HUN QYHKIUH, TpauK
GYyHKIMH; YETHOCTh U HEUYETHOCTH
byHKIUM, HyId QYHKUIUHU, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA.

-BeinmonnsaTe npeoOpa3oBaHus cTeneHe ¢
IeJIBIM TIOKA3aTeNeM.

-Ucnonb3oBath cTaHAApTHYIO (hOpMY




Apudpmernueckuii KopeHb N—oi
creneHu. MppannoHanpHble
YPaBHEHUS U HEPABEHCTBA

DopMybl
TpUroHOMeTpuu. TpuroHomerpuyeckue
YpaBHEHUS

18

22

3aIIUCHU ACUCTBUTENBHOIO YHCIIA.
-OopMyIMpOBaTh U UILIKOCTPUPOBATH
rpaduuecKy CBOMCTBA CTENIEHHOM
dbyHKIHH.

-Bripaxxats hopmynamu 3aBUCUIMOCTH
MEXAY BEIMYMHAMU.

- cnonb30Bath 1iupoBbIE pecypehl s
oCTpOoeHUS TpaduKoB QYyHKIMH U
M3y4YEHUS UX CBOWCTB

-dopMynHupoBaTh, 3alMCHIBAaTh B
CUMBOJIMYECKOU (hopMe U WILITFOCTPUPOBATh
IIpUMEpaMu CBOWCTBA KOPHsI N-Ol CTEIICHMU.
-BrinonssaTe npeobdpa3oBanus
UPPALMOHATIbHBIX BBIPAXKEHUH.

-PemiaTh OCHOBHBIE THUITBI HPPALIMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB.

-IIpuMeHsTh A5 pereHus pa3IudyHbIX
3a/1a4 UpPALMOHAJIBHBIE YPABHEHUS U
HEPABEHCTBA.

-CTpouTh, YUTATh TpapuK KOpHs N-0H
CTETICHH.

-Ucnonb3oBath nudpoBbie pecypchbl

JUISL IOCTPOEHUS TpapUKOB PYHKIMH 1
U3y4YEHUS UX CBOMCTB

-OHCpHpOBaTL MNOHATUAMU: CHHYC, KOCUHYC
" TAHT'CHC MMPOMU3BOJIBHOIO yTJIA.
-HMcmonp30BaTh 3anmch IMPOU3BOJIBHOT'O




yriia yepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.
-BrinonssaTs npeobdpa3oBanus
TPUTOHOMETPUYECKUX BBIPAKECHUI.

- Pemate 0CHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPaBHECHUI
-OneprpoBaTh MOHATHSIMU: CUHYC, KOCHHYC
¥ TaHTE€HC TPOU3BOJIBHOTO yTJIa.
-Vicriosip30BaTh 3aMCh IPOU3BOIBHOTO
yria yepe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE (DYyHKIIHH.

- BemonuaTe npeoOpazoBaHmst
TPUTOHOMETPUYECKUX BBIPAKCHUH.
-PemaTh OCHOBHBIE THITBI
TPUTOHOMETPUUYECKHX YPABHEHUI

ITocnenoBaTenbHOCTH U IPOTPECCHH

-OnepupoBaTh NOHITUIMU:
MI0CJIEIOBATEBHOCTD, apupMeTHIecKast 1
reoMeTpHyYecKasi Mporpeccuu; 0ECKOHEYHO
yOBbIBaro11asi reoMeTpruyecKast porpeccus,
cyMMa O0ECKOHEYHO YOBbIBaroIIen
reOMEeTPUUECKOM MPOrpeccuu.

-3agaBaTh NOCIEA0BATEILHOCTH
pPa3IUYHBIMHU CIIOCOOAMHU.

- [TpumeHsTH hOpMYITy CITOKHBIX
MIPOIICHTOB JIJIsl pEIICHHS 3a/1a9 U3
peanbHON MPaKTUKU (C UCTIOIb30BaHUEM
KaJIbKYJISITOPA).

-Mcnonb30BaTh CBOMCTBA




II0CJIE0BATENBHOCTEN U IPOrPECCUil AT
pelIeHHs peaabHbIX 3a1a4 IPUKIIAJIHOTO
Xapakrepa

[ToBTOpeHue, 06001EeHNE,
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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'HpI/IMeHﬂTL OCHOBHBIC ITOHATHUA KypcCa
aJII‘e6pLI M Ha4daJl MaTEMAaTHYICCKOI'O
aHaJIn3a JJid pCICHUs 3a4a4 U3 peaHBHOﬁ
JKU3HHU U JPYTUX IIKOJbHBIX AUCHUILINH




11 KJIACC

n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl
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DJIEeKTPOHHBIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buabl fesiTe IbHOCTH 00y4AIOIIUXCH C
y4eToM padoueil IporpaMmbl
BOCIIMTAHUS

CreneHs ¢ pallmOHAIBLHBIM
nokazareneM. [lokazarenbHas
¢byukus. [lokazaTenbHble
YpaBHEHHUS U HEPABEHCTBA

12

-dopmynupoBaTh, 3aMChIBaTh B
cUMBoOJIMYecKol hopme u
WJUTIOCTPUPOBATh IPUMEPAMH CBOMCTBA
CTETICHHU.

-IIpuMeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHus BhIPAKEHHH.
-dopmynupoBaTh U UILTIOCTPUPOBATH
rpaduyecKu CBOMCTBA MOKa3aTeIbHON
byHKIUH.

-PemiaTte OCHOBHBIE TUITBI TOKA3aTEIbHBIX
YPaBHEHMI U HEPABEHCTB.
-Mcnonb3oBath HUPPOBBIE peCypChl IS
nocTpoeHus rpadukoB QyHKIHUH 1




Jlorapudmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

12

W3yYECHUS UX CBOWCTB

-DopMyIMpOBaTh, 3aIKCHIBATH B
CUMBOJIMYECKOH opme U
WTIOCTPUPOBATh IPUMEPAMHU CBONUCTBA
norapudma.

-BrimonusaTe npeodpasoBaHus
BBIPKEHUH, COJIEPKAIUX JTOTaPHUPMBI.
-dopmynupoBaTh U UIUTIOCTPUPOBATH
rpaduuecku CBOMUCTBA Jorapu(pMUIECKOM
byHKIUH.

-Pemats 0CHOBHBIE THITBI
Jorapu(pMUUECKUX YPaBHEHUN U
HEPABEHCTB.

-Hcnonb3oBaTh udpoBBIE pecypehl A
MOCTPOEHHUSI IPaPUKOB PYHKIMN U
W3Y4YECHUs UX CBOMCTB.

- 3HAaKOMUTbHCSI C UCTOPUEHN pPa3BUTHS
MaTeMaTHKH

Tpuronomerpudeckne GyHKINUN U
uX rpaduKu.
Tpuronomerpuyeckue
HEpaBEHCTBA

-OnepupoBatTh NOHITUEM MEPUOIUUECKAS
GbyHKIuS.

-CTpouTh, aHaIM3UPOBATh, CPABHUBATH
rpadMKu TPUTOHOMETPUUECKUX (DYHKITHIA.
-OopmyIMpoBaTh U UILUTFOCTPUPOBATH
rpaduuecKu CBOMCTBA
TPUTOHOMETPUUYECKUX (YHKIUH.

-Pemars npocreimmue
TPUTOHOMETPUYECKHE HEPABEHCTBA.




-Mcnionb30BaTh rpauKy ISl PEIICHUS
TPUTOHOMETPUYECKHX HEPABEHCTB.
-Mcnionp3oBath U poBbIe peCcypehl s
nmocTpoeHus rpadukoB GYHKIIUN 1
W3yYEHUS UX CBOICTB

[IponsBoaHas. [Ipumenenne
IIPOU3BOJHOMN

24

-OnepupoBaTh NOHIATUAMHU: HEIIPEPHIBHAS
(byHKIMS; TPON3BOIHAS (PYHKITUH.
-Mcnonp30BaTh TEOMETPUYECKUN U
(bu3nuecKuit CMbICI IPOU3BOIHON IS
peleHus 3a1a4.

-Haxoaute npon3BoiHbIE 3JIEMEHTAaPHBIX
(GYHKUMH, BBIYUCIISTH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO
(byHKIHH.

-Vcnionb30BaTh NPOU3BOIHYIO AJIS
uccaenoBanus QyHKIIMA HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBHI,
IIPUMEHSTH PE3YJIbTAThl UCCIEI0BAHUS K
MOCTPOSHHIO IPa(hUKOB.

-IIpuMeHATh IPON3BOAHYIO IS
HAXO0X/ICHNS HAaWITy4Ilero peleHus B
MPUKJIAIHBIX, B TOM YHCJIE COL[UAIbHO-
SKOHOMMYECKHUX, 3a/1a4ax.

-3HaKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTHYeCKOro aHajln3a

WHTerpan u ero npuMeHeHus

-OnepupoBaTh MOHITHSIMH:
nepBooOpasHasi, HHTeTpal.




-Haxonuts nepBoobpazHbie
AJIEMEHTAPHBIX (PYHKIIHIA; BEIYHCIISATH
uHTerpai no Gopmyne Herorona—
Jleitbuuma.

-3HAaKOMHTBCA C UCTOPUEH pPa3BUTHS
MaTeMaTHYeCKOro aHalln3a

CucreMbl ypaBHEHUH

HaTypaanLIe " ICJIbIC YHCiia

12

-OnepupoBaTh NOHIATUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHUU U €€ PEIICHHE.
-Mcnonb30BaTh cUCTEMY JIMHENHBIX
YPaBHEHMH JUIsl PEIIECHUS IPAKTUYECKUX
3a1ad.

-HaxonuTe pemenus npocTenimx cucTeM
1 COBOKYIIHOCTEM pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.
-Mcnionb3oBaTh rpa@uku GyHKIUHN [
pelIeHUs] ypaBHEHU.

-MonenupoBars peajabHble CUTYallud HA
A3BIKE AJITeOpPbI, COCTABJIATH BIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI 110
YCJIOBMIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIU C UCIIOJIB30BAaHUEM
anmapara anreopbl

-OnepupoBaTh NOHATHAMHU: HaTypaIbHOE
YHCJI0, LIEJI0E YUCIIO.

-Mcnonb30BaTh NPU3HAKU JEIUMOCTH
LIENbIX YUCEI, PAa3JIOKEHHE YHCIIa Ha
MIPOCThIE MHOKUTENH JUISI pEIIeHUs 3a]1a4




[ToBTOpEHmE, 0600IICHNE,
cHUCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

18

10

-Pemars npuknanseie 3a1a4m u3
pa3NUYHBIX 00J1aCTe HAYKH U peabHOM
JKU3HHU C TIOMOILIbIO OCHOBHBIX ITOHATHI
Kypca anreopsl 1 HayaJl MaTeMaTHYECKOro
aHayus3a.

-Be10upaTh onTuMagbHbIC CIIOCOOBI
BBIYMCIICHHI.

-Mcnonp30BaTh A1 pelieHus 3a1a4
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBbI
YpaBHEHUM, CBOICTBa (PyHKIMI 1
rpauKoB




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/t

Tema ypoka

MHOXeCTBO, OTepaIuy Haj
MHOXeCTBaMU. JluarpaMmpl
Oiinepa—Benna

Panunonansubie yncna. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

KoauuecTBO 9acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

Apudmerrueckue onepaum ¢
pallnOHaJIbHBIMHA YU CJIAMH,
npeoOpa3oBaHMs YUCITOBBIX BHIPAKCHHI

[Ipumenenue apobeii u NPOLEHTOB IS
penieHus NPUKIAaHbIX 33/1a4 U3
Pa3IMYHBIX OTpACIeH 3HAHUM U
peanbHOM KU3HU

[Tpumenenue apoGeit ¥ NPOLIEHTOB ISt
penieHus NpUKIAaHbIX 33/1a4 U3
Pa3IMYHBIX OTpAciel 3HAHUM U
peanbHOM )KU3HU

JleficTBUTENIbHBIC YKCIIa. PalioHaabHEIe
Y UppPALMOHAIIBHBIE YKCIIA




Apudmerndeckre onepaum ¢

! JeCTBUTEIILHBIMU YHCIAMHU
[TpuGnnkEHHBIE BEIUMCIICHUS, TPABUIIA

8 OKpYTJIEHUs, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

9 ToxnecTBa U TOXKIECTBEHHbIE
npeoOpa3oBaHUs

10 VYpaBHeHHE, KOPEHb YPaBHEHUS

11 HepaBeHCTBO, penieHre HepaBeHCTBa

12 Meroxa uHTEpBaIOB

13 Pemienue nenbix u 1po6HO-
palnMoHaIbHBIX YPAaBHEHHUH U HEPABEHCTB
KonrtponbHas pabora no teme

14 "MHOX€eCTBa palluOHAJIbHBIX U
JeWCTBUTENBHBIX uKces. ParmonanbHble
YPaBHEHUS U HEPABEHCTB"

15 OyHKIHMA, CTIOCOObI 3a1aHns (PYHKITUH.
B3aumHuo oOpatHble GyHKIMN
I'paduk pynkumu. O61acThH

16 OTIpeJIeIeHUs] 1 MHOYKECTBO 3HAUCHHH
¢bynkuuu. Hynmu @yskuuu. IpomexyTku
3HAaKOIIOCTOSTHCTBA

17 YérHble 1 HeUETHBIC (PYHKIIUU
CreneHb ¢ ETbIM MOKa3aTeNEM.

18 CrannaptHas ¢popma 3arucu

JIECTBUTEIIFHOIO YHCIa




Hcnonp3oBanne moaxoasmeit Gopmbl
3aImucu HeﬁCTBHTeHBHBIX YUCCII 14

19 pelIeHns IPAaKTUYECKUX 3a7a4d U
IIPEJCTaBICHUS JAHHBIX
Crenennast GyHKIUS C HATYPaJIbHBIM

20 1esbIM nokaszareneM. E€ cBoiicTBa u
rpadux

21 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENEeH!

29 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTENEeH!

23 CaoiicTBa apu(hMEeTHIECKOTO KOPHS
HaTypaJIbHOW CTEIEHU

24 CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJbHOMN CTENIEHU

25 CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOU CTENIEHU

26 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMHU
N—0i1 cTeneHn

97 JelicTBus ¢ apuMeTHUECKUMHI KOPHIMHU
N—0i1 CTeICHU

28 JleiicTBus ¢ apuMETUUECKUMU KOPHSIMHU
N—0i1 CTeNICHU

29 JleiicTBusl ¢ apuMEeTUUECKUMU KOPHSIMH
N—oi1 cTeneHn

30 JlelicTBus ¢ apu(METHUECKUMHU KOPHIMHU




N—OMU CTEIECHU

Pemienue nppanyoHaabHbIX ypaBHEHUMN

31
Y HEPaBEHCTB

39 Pemrenne nppaliMoOHaIbHBIX YPaBHEHUN
1 HEPAaBEHCTB

33 Pemrenne nppalmOHaIbHBIX YPaBHEHUN
1 HEPAaBEHCTB

34 Perienue uppanuoHanbHbIX YpaBHEHUI
Y HEPaBEHCTB

35 Pemenne nppaiimoHaNbHBIX YpaBHEHUN
1 HEPaBEHCTB

36 CoiicTBa 1 rpaduK KOpHS N-Oi CTeNEeHH

37 CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH
KonTponbhas padbota no teme

38 "ApudpmeTHiecKkuii KopeHb N—oi
creneHu. MppanuoHansHble ypaBHEHUS U
HepaBeHcTBa"

39 CuHyC, KOCHHYC U TAaHT€HC YHACIIOBOTO
aprymeHra

40 CuHycC, KOCHHYC U TAaHT'€HC YHCIIOBOTO
apryMeHra

41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

43 Tpuronomerpuyeckas OKpyKHOCTb,




oTpeJiesIeHUe TPUTOHOMETPUYECKHIX
(YHKIMH YHCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyKHOCTb,

44 ompeieJICHuE TPUTOHOMETPUUECKHUX
(YHKIMI YHCIOBOTO apryMeHTa

45 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMyIibI

46 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmysl

47 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIsI

48 OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibI

49 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPa)KCHU I

50 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPa)KCHU I

51 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

59 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

53 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

54 Perienue TpUroHOMETPHUECKUX
ypaBHEHUH

55 Pemenue TpuroHoMeTpruuecKux




YpaBHEHUU

Pemenne TPUT'OHOMETPHUYCCKUX

56 .
ypaBHEHUI

57 Perienue TpUroHOMETpHUECKUX
YpaBHEHUU

58 Perienue TpUroHOMETpHUECKUX
YpaBHEHUI

59 Pemenne TpuroHoMeTprUUECKUX
ypaBHEHUH
KonTponbhas padota no teme

60 "®OopMyITBI TPUTOHOMETPHH.
Tpuronomerpudeckue ypaBHeHHs "
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHNUS

61 IIOCJIEI0BATEIBbHOCTEN. MOHOTOHHBIE
MOCTIeIOBATEIFHOCTH
Apudmernueckas 1 reomeTpuUecKas

62 nporpeccuu. Mcnonp3oBanue
MIPOTPECCUU JIJIsl PEIICHHSI PeaTbHBIX
3aJ1a4d MPUKJIIAHOTO XapaKTepa
beckoneuHo yOsiBaromias

63 reomerpuueckas nporpeccus. Cymma
0ecKOHEYHO yObIBaroLIeit
Tr€OMETPUYECKON ITPOTPECCUH

64 dopmyIia CI0KHBIX IPOLEHTOB

65 dopmyiia CII0KHBIX TTPOIEHTOB

66 O0001menue, cucTeMaTH3allds 3HAHUH 3a




Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO
agammza 10 xiacca

67 Hrorosas koHTpobHas paboTa 1
O0001menue, cucTeMaTH3aldsI 3HAHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTrO 1
ananuza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/IH :)Iﬁl()l;l;OBaTeJILHLIe
padoThbI padoThI pecypenI
1 CreneHs ¢ palMOHAIBHBIM [I0KA3aTENEM
CBolicTBa CTENEHU
3 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
COJZIEpKalIiX PALlMOHAJIBHBIE CTEIIEHU
4 [IpeobpazoBanue BhIpaXeHUH, 1
CoJIepKalliX pallMOHAIbHbBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
COJIepKalliX pallMOHAIbHbBIE CTEIIEHU
5 [ToxazarenbHble ypaBHEHUS U 1
HEPABEHCTBA
7 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA
8 [ToxazarenbHble ypaBHEHUS U 1
HEPaBEHCTBA
9 [loka3zarenbHble ypaBHEHUS U 1
HEPABEHCTBA
10 IToka3aTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA
11 [Toxa3zatenbHast pyHKIM, €€ cBOiicTBA U 1

rpadux




KonTtponsHas padora no teme "CremneHs ¢
palMOHAIBEHBIM [TOKA3aTeIICM.

12 [TokazarenpHast QyHKIIHSL.
[Toka3arenbHble ypaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm ymncna

14 JecsaTuunble ¥ HATypaJlbHbIE TOTapU(PMBI

15 [Ipeo6pa3oBanue BbIpakeHUH,
coJep KaIX Jorapu(mol

16 [TpeoOpa3oBaHue BbIpAXKEHUH,
coJep KaIX Jorapu(mol

17 [TpeoOpa3oBaHue BbIPAXKEHUH,
coJiepKaluX Jorapu(mbl

18 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepKaniux Jorapudmpl

19 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBeHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA
u rpaduk

24 Jlorapudmuueckas pyHKus, €€ CBONCTBA




u rpadux

Tpuronomerpuueckue GyHKIUH, UX

25 .
CBOMCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKINU, UX
CBOWCTBA U TpaduKu

97 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpapuKu

08 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

29 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonrtponbHas pabora no reme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBA. TpuroHOMeTpUYecKre
GYHKIMH | UX
rpa¢uku. TpuroHomerpudeckue
HepaBeHcTBa"

34 HenpepeiBabie pyHKINN

35 Metoa UHTEPBAJIOB IS pELLICHUS




HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

36
HEPABEHCTB
37 [IpousBoanas GpyHKIUU
38 [TpousBoaHas GyHKIMH
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICI
MIPOU3BOIHOM
40 I'eomerpuueckuii 1 GU3MIECKHA CMBICT
MIPOU3BOIHOMN
OH3BOJIHBIE SJIEMEHTAPHBIX QYHKIUI
41 IT
OW3BOJIHBIC JIEMEHTAPHBIX (YHKITUI
42 IT y
43 [TpousBoaHAs CYMMBI, TPOU3BEACHNUS,
4acTHOTO (QyHKIUH
m [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO QyHKIIUH
45 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (PyHKUUH
MMEHEHHUE MPOU3BOJAHOM K
IT
46 UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
MMEHEHHUE MPOU3BOJAHOM K
II
47 UCCIIeIOBaHHIO (PYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
48 WCCJICIOBAHMIO (DYHKITHI Ha

MOHOTOHHOCTBH U S3KCTPCMYMBEI




49

[IpuMeHeHne Npou3BOIHON K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

50

51

52

Haxoxaenue HanOOIbIIEro 1
HAUMEHBIIIETO 3HAUCHUST QYHKIIUN HA
OTpe3Ke

Haxoxaenue HanOOIbIIEro 1
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUHU Ha
OTpe3Ke

Haxoxgenne HanOoJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS PYHKIIUU Ha
OTpe3Ke

53

Haxoxneaue HaubobLero u
HAaUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpe3Ke

54

55

56

57

Haxoxnenue HanOoOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS! QYHKIIMHA HA
OTpe3Ke

Haxoxnenne HanOOJIbIIETO U
HAUMEHBIIIETO 3HaUeHUsI QYHKIIUN HA
OTpE3Ke

[Ipumenenre npou3BOIHOM 1S
HAXOK/JICHUS HAWTY4ILIErO PEIICHUS B
MPUKIIAIHBIX 33a/1a4ax, Uil ONpeAeIICHUs
CKOpOCTH IIpoLecca, 3aJaHHOTO
dbopmyoit wim rpapukoM

KonTtponbHas pabora o Teme




"IIponsBonHas. Ilpumenenue
IPOU3BOIHON"

[TepBooOpaznas. Tabnauma

58
epBOOOPa3HBIX

59 [lepBooOpa3nas. Tabnuna
epBOOOPa3HBIX

60 HHTerpai, reoMeTpUYECKH U
(du3uUecKuii CMBICT HHTETpasia

61 WHTerpan, reoMeTpuuecKuii 1
(du3uueckuii cMbICI MHTErpasa

62 HHTerpai, reoMeTpu4YECKHil U
(du3nuecKkuii cMbICI MHTErpaa

63 Brrancnenue wHTErpana mo gopmyiie
Herorona—JleitOnuma

64 Brruncnenue unrerpana no gopmyie
Hrrorona—JleiiOnuma

65 Brruucnenue unterpana no gopmyie
Hrrorona—JleiiOnuia

66 Brruucnenue unrterpana no gopmyie
Herorona—JleitOnuma

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucTeMbl THHEHHBIX YpaBHEHUH

69 Penrenne npukiagHbIX 3aa4 C TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

20 Pemenne nmpukiIagHBIX 331249 C ITOMOIIBEO

CUCTEMBI JINHEWHBIX YPaBHEHUI




71

CucreMbl U COBOKYITHOCTH LIETIBIX,
PalMOHAIbHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALHOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(PMHIECKUX
YpPaBHEHUM U HEPABEHCTB

73

74

75

CucTtembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JTJOrapu(PMHIECKUX
YpPaBHEHUU U HEPABEHCTB

CucTtembl U COBOKYITHOCTH IIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUM U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIMN A7
pEILIeHUs] ypaBHEHUIN U CUCTEM

76

Ucnonb3oBanue rpadukoB GyHKUNN A5
pEILlIeHUs] ypaBHEHUHN U CUCTEM

77

[IprMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MATEMaTHYECKUX
3ajiad ¥ 3a]1a4 U3 Pa3In4HbIX oOsacTen
HayKH U PEaNbHOW KU3HU

78

79

KonTtponbHas padora o Teme "MnTerpan

u ero npuMeHeHusi. CucTeMbl ypaBHEeHH"

HaTypaJ'IBHBIe " IOECJIbIC YHClla B 3aa4ax




U3 pEAIbHOM KU3HU

HaTypaJ'IBHLIe U LCJIbIC YHKClla B 3aga4ax

80 13 peasibHOM KU3HU

81 HatypanbHble U enbie 9rciia B 3a1a9ax
U3 peAIbHOM KU3HU

82 [Ipu3Haku qeIMMOCTH LIEIBIX YUCEI

83 [Tpu3HaKy ACITMMOCTH LETBIX YHCEIT

84 [Ipu3Haku NeMMMOCTH LEIBIX YUCEIT

85 [ToBTOpEHME, 0000IICHUE,
cUcTeMaTu3aIys 3HaHU. Y paBHCHHS

86 [ToBTOpenue, 06001ICHNE,
cucTeMarn3anys 3HaHUM. Y paBHEHUS

87 [ToBTOpEHHE, 0000IICHHE,
cucTeMarn3anys 3HaHU. Y paBHEHUS

88 [ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3allus 3HAaHUH. Y paBHEHHUS

89 [ToBTOpenue, o6odIIEHKE,
cucTeMarn3anys 3HaHUM. Y paBHEHUS

90 [ToBTOpenue, 06001IIEHNE,
cucTeMarn3anys 3HaHUM. Y paBHEHUS

o1 [ToBTOpenue, 06001IeHNE,
cuctemaruzaius 3HaHui. HepaBeHcTsa

92 [ToBTOpenme, 0600IIEHNE,
cucreMarn3anus 3HaHuil. HepaBeHcTBa

03 [ToBTOpeHnue, 060061IeHNE,

CHCTEeMaTHU3allus 3HaHUH. HepaBeHCTBa




[ToBTOpeHnue, 06001ICHNE,

o4 cucreMarusanus 3HaHuil. HepaBencrsa 1
[ToBTOpEeHmE, 0600IICHUE,

95 cucremarusanus 3HaHuil. CUCTEMBI 1
YpaBHEHUU
[ToBTOpEeHmE, 0600IICHHE,

96 cucreMarusanusa 3HaHu. CHCTEMBI 1
ypaBHEHUU

97 [ToBTOpenue, 06001ICHNE, 1
cucremaTusauus 3HaHuil. OyHKINN

08 [ToBTOpenue, 06001ICHNE, 1
cucremaTusauus 3HaHuil. OyHKuuu

99 HroroBast KoHTpoIbHAs paboTa

100 Hroroas xoHTpoabHas pabora
O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a

101 Kypc anre0pbl 1 Haual MaTeMaTH4YeCKOTo 1
ananuza 10-11 knaccoB
O0001Ienne, cucTeMaTA3alMs 3HaHUH 3a

102 Kypc anre0pbl 1 Hauyal MaTeMaTH4YeCKOro 1
aganm3a 10-11 ximaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTnka. AnreOpa 1 Hayajla MaTeMaTH4ecKoro aHanusa, 10 kimacc/
Mepsnsk A.I'., Homuposckuii [I.A., ITononckuit B.b., Sxup M.C.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nueHtp «BEHTAHA-TPA®y;

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
-Marematuka. Anredpa 1 Hayajga MaTeMaTH4eCcKoro aHanusa, 10 kimacc/
Mepznsik A.T'., Homuposcknit J[.A., [Tononckuii B.b., Axup M.C.; nox
penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPA®y;

AxrmmonepHoe o6rmectBo «M3aarenberBo «lIpocBemenner»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






