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HOACHUTEJIBHAS 3AITUCKA

Pabouass mporpamma yudeOHOro Kypca «Ajnredpa M Hayajla MaTEeMaTHUYE€CKOTO
aHanm3a» 0azoBoro ypoBHs misi oOydarommxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DeepalibHOrO TOCYIAapCTBEHHOTO O0pa30BaTEIbHOTO CTAaHJApTa CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM,
MPEeIbSBISIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPAIUIUN POCCUKUCKOTO
oOpazoBanus. Peanmzanusi mnporpaMMmbl OOECIEUMUBAET OBJIAJICHUE KIIOUEBBIMU
KOMITETEHUIUSMH, COCTaBIISIOIIMMH OCHOBY JUJII CAMOPAa3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHusl, LEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHUYHOCTHOTO M IO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHMXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaia MaTeMaTHMYECKOTO aHANN3a» SBIACTCA OJHUM U3
HauboJsiee 3HAaUMMbIX B MPOrpaMMe CTapIIel IIKOJbI, OCKOJBKY, C OJHON CTOPOHBI,
OH 00€ecIeYrBaeT UHCTPYMEHTAJIbHYIO 0a3y JUIsl U3YyYEHHs BCEX €CTECTBEHHO-HAYUHBIX
KypCOB, a C JIPYrod CTOpOHBI, GOPMHUPYET JOTHUYEeCKOe W abCTPaKTHOE MBIIUICHNE
YVYallUXCS Ha YpOBHE, HEOOXOJMMOM [Jii OCBOEHHS KypCOB HH(DPOPMATUKH,
OOlIECTBO3HAHUSA, HCTOPHM, CJIOBECHOCTH. B paMmkax JaHHOrO Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTopas (opMyJIupyeT
CBOM JJOCTHKEHUS B MAaTEMAaTUYECKOU (popme.

Kypc anreOpbl 1 Hayas MaTeMaTHYeCKOrO aHalW3a 3aKJIaJbIBA€T OCHOBY JUJIS
YCTEIIHOTO OBJIAJICHUS 3aKOHaMU (DM3HKH, XUMUH, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX
TEHJACHLUUNA HKOHOMUKH U OOIIECTBEHHOH J>KM3HM, IO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh
UX B TOBCEIHEBHOW >XKM3HU. B TOXe Bpems oBlaneHHnE aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMH MaTEMAaTUYECKUMHU KOHCTPYKIHMSMH pa3BUBAaeT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh ~ WCTHHHOCTH  YTBEPXKIEHHUS, HCIOJIB30BaTh
0o000mIeHNe ¥ KOHKpETH3alMio, a0CTparupoBaHHE U aHAJIOTHUIO, (OpPMUpPYET
KpeaTMBHOE W KpPUTHYECKOe MbllieHrne. B Xxoxe wu3yueHus anreOpbl M Hayaul
MaTeMaTUYECKOTO aHAJIW3a B CTAPILICH IIKOJIE YYAIIMECS IOJYyYarOT HOBBIM OIBIT
pelleHusT TPHUKIAIHBIX 337a4, CaMOCTOSATEIHHOTO IOCTPOCHHUS MAaTeMaTHYECKUX
MOJIeJIell peaNbHbIX CUTYalluid U UHTEPHPETALUH MOTYYCHHBIX PEIIeHUH, 3HAKOMSITCS
C mpUMepaMu MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

Kypc oOnamaer 3HaUMTEIHHBIM BOCIUTATENBHBIM TOTCHIIMAIOM, KOTOPBIA
peanusyercsi Kak uepe3 y4eOHBIM MaTepuaj, CIOCOOCTBYIOMUM (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSA, TaK M Uepe3 CHeHUPHUKY YyueOHOU JAesITeNbHOCTH,



TpeOyIoLEel CaMOCTOATEIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEIBbHON KOHLIEHTPALMH
BHUMAHHUsI U OTBETCTBEHHOCTH 3a ITOJIYYECHHBIA PE3yJIbTaT.

B ocHoBe MeToauKH 00y4yeHusl anredpe W HadyajlaM MaTeMaTUYeCKOro aHalau3a
JIKUT I€ATeIbHOCTHBIM MPUHIUIT OOyUESHHUS.

CtpykTypa Kypca «Anredpa M Hauyajga MaTeMaTHYECKOTO aHaIN3a» BKIIOYAECT
CIEAYIOIIME COIEPKATEIbHO-METOAUYECKHE JUHUA: «YHCila W BBIYHCICHUS»,
«DyHKIMU U Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama maTemMaTudeckoro
aHanu3a», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBIE CONEPHKATEIBbHO-METOINYECKUE
JUHUU W3Y4aloTCs Ha MPOTSHKEHUM JIBYX JIeT OOydeHHs B CTapliedl IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYr Jpyra W MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U
pasnenaMu. J[aHHBIN Kypc SIBISETCSI HHTETPATUBHBIM, IMOCKOJIbKY OOBEANHSET B ceOe
coJlepKaHUE HECKOJIbKUX MAaTeMaTHYeCKUX JUCHUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTU4YeCKUM aHaiuu3, TEOpHUs MHOXeCTB U 1p. Ilo Mepe Toro kak ywamuecs
OBJIaJICBAalOT BcE€ Oojee IIMPOKMM MaTEeMaTHUYECKUM  anmapaToM, Y HHX
MOCJIEIOBAaTENbHO  (pOpMUpYETCSI U COBEPIICHCTBYETCS ~ YMEHUE  CTPOUTH
MAaTEMaTUYECKYI0 MOJIENb PEAIBHOW CUTyallUHd, NIPUMEHATh 3HAHUWSA, NOJIYYEHHBIE B
Kypce «Anredpa W Hayajla MAaTeMaTHYECKOrO aHaliu3ay, Uil  pPEelIeHUus
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHOW  MaTeMaTHUECKOM  3ajadd, a  3aTeM
UHTEPIIPETUPOBATD ITOJYYECHHBINA PE3yIIbTaT.

ConepxarenpHO-MeTOAMYECKAsT JIMHUSA «YUucna W BBIYMCIEHUSD) 3aBEpLIACT
(opMHpOBaHHE HABBIKOB HCIIOJIb30BAaHUSA JEHCTBUTEIBHBIX YHUCEN, KOTOpPOE OBbLIO
HA4YaTO B OCHOBHOW 1mkosie. B crapmieil mikojie oco0oe BHUMAHHME YIEISETCS
(OpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIOYAIOUIMX B ceOs
UCIOJb30BAaHUE PA3JIMYHBIX (OpPM 3alMUCU  JCHCTBUTENBHOTO YHUCIA, YMEHHE
PAlMOHAIIBHO BBINOJHATH JEHCTBUS C HUMU, JI€JIaTh IPUKUIKY, OLIEHUBATh PE3YJIbTAaT.
OOyuaromecs TMOJY4YalOT HABBIKM NPUOJMKEHHBIX BBIYUCICHUM, BBIMOIHEHUS
JEUCTBUNA C 4YKCIaMU, 3alUCaHHBIMM B CTaHJApTHOW ¢GopMe, HCIOIb30BAHUS
MaTeMaTUYECKUX KOHCTaHT, OLICHUBAHWS YHMCIIOBBIX BBIPAKECHUU.

JIuHna «YpaBHEHHMSI W HEPABEHCTBA» pEANM3YETCAd Ha MPOTSIKEHHH BCETO
oOydyeHHsi B CTapllieid IIKOJe, TMOCKOJbKY B KaXIOM paszlene MnporpaMMbl
MPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anady. OOywaromuecs OBJaAEeBaOT
pPa3JIMYHBIMA ~ METOJAMM PEILICHUs] LEJbIX, PAlUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHbBIX, JJOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB
u ux cucteM. [lonydyeHHble yMEHHUSI MCHOJB3YIOTCS MPHU HMCCIENOBaHUUA (PYHKIUN C
NOMOIIBIO TPOU3BOJHOM, PEICHWHM MPUKIAAHBIX 3aJa4 U 3aJa4 Ha HAXOXKICHHE
HauOOJBIINX U HAaUMEHBIIMX 3HaueHu# (yHKuuu. JlaHHasg cojepraTelibHas JUHUS
BKJIFOYAET B ce0s Takke (hOPMUPOBAHME YMEHUMN BBITIONHATH Pacd€Thl 10 (popmyiam,
npeoOpa3oBaHus LEJbIX, PAMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX
BBIPAKEHUN, a TAK)K€ BBIPAKEHUN, COJAEPKAIMX CTENEHU W jorapudmel. braronaps



M3YYCHUIO aIreOpandeckoro MaTepuaja MPOUCXOAUT JajbHEHIee pa3BUTHE
ANTOPUTMHYECKOTO U aO0CTPAKTHOTO MBIIIUICHHUS YYamIuXxcsi, (OPMUPYIOTCS HaBBIKU
JIEAYKTUBHBIX PacCyKIeHUW, pabOThI ¢ CHUMBOJBHBIMU (HOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTE MW 3aBHUCHMOCTEH B BHJEC pPaBEHCTB M HEPaBEHCTB. Auredpa
npearaeT 3QPEKTUBHbIC HHCTPYMEHTHI JIJIsl PEIICHHSI MPAKTUICCKUX U €CTECTBEHHO-
HAyYHBIX 3a71a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenpHOo-MeTOaUYeCKass JuHUS «DyHKIMH W Tpadukw»  TECHO
NeperieTaeTCs ¢ APYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aaéT
MIOCTIEIOBATEIPHOCTh M3yUeHUs MaTepuaia. V3ydeHue CTENeHHOW, MOKa3aTelbHOMH,
norapuMHUUECKOH M TPUTOHOMETPUYCCKUX (YHKIIUH, WX CBOWUCTB M TpadUKOB,
WCIIONTh30BaHNe (DYHKITUI IS pemieHus 3aaad W3 JAPYTUX YYeOHBIX TPEIMETOB W
peaTbHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3TOM G0JBIIIOE BHUMaHUE YAEISIeTCs (OPMUPOBAHUIO
yMEHUSl BbIpaKaTh ¢GOpMyJIaMu 3aBUCUMOCTH MEXAY Pa3IMYHbIMU BEIMYUHAMH,
HCCIENIOBAaTh TIONYyYCHHBIC (YHKIIMH, CTpPOUTh WX Tpaduku. Marepuan ITou
coJiepKaTeIbHON JIMHWW HAICIICH Ha PAa3BUTHEC YMCHHHA M HABBIKOB, ITO3BOJISIOIIMX
BBIpaKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMHU B Pa3IudIHONW (popMme: aHATMTHIECKOM,
rpaguueckoit u  cioBecHol. Ero  u3ydeHue  crmocoOCTBYeT  pa3BUTHIO
QITOPUTMHYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K OOOOIIEHUI0O U KOHKPETH3AlUH,
WCTOJIb30BAaHUIO AHAJIOTHU.

ConepxarenpHass auHHS «Hadama mareMaTHYeCKOTO aHaM3a» IO3BOJISET
CYIIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKHX, TaK M TMPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYyYaroIIMMCS, ¥ KOTOPBIX TOSIBISETCS BO3MOXKHOCTH HCCIIEIOBaTh U
CTpouTh rpaduku (GYHKIMMA, ONPEACNISITh WX HAUOOJBIINE U HANMEHBIIINE 3HAUCHUS,
BBIYHCIIATh TUIOMAA (GUTYp M OOBEMBI TEN, HAXOAWTh CKOPOCTH M YCKOPCHHS
mporeccoB. JlaHHas comep)KaTelbHAs JUHUS OTKPBHIBAET HOBBIE BO3MOXXKHOCTH
MOCTPOCHUSI MaTEMaTUYECKUX  MOJENIed  pEalbHBIX CHUTyallud, HaXOXICHUS
HAWJIY4IIeT0 PEeUICHUsT B TPHUKJIAJAHBIX, B TOM YHCIE COIMAIBHO-DPKOHOMHYECKUX,
3amayaXx. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTHYECKOTO aHaju3a CIIOCOOCTBYET
pPa3BUTUIO a0CTPAKTHOTO, (POPMaAIBHO-JIOTUYECKOTO U KPEAaTUBHOTO MBIIIICHUS,
(GOpMHUPOBAHNIO YMEHHMH pPACIO3HABATH IMPOSIBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKe W HCKyccTBe. OOyuwaromuecs y3HAIOT O BBIIAOIIMXCS —pe3yibTaTax,
MOJTYYCHHBIX B XOJI€ Pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaXx.

ConeprxkarenbHO-METOIUYeCKass JUHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBAIIIEHA ~ DJJEMEHTAM  TEOPHUHM  MHOXKECTB. | €OpPETHKO-MHOKECTBCHHBIC
MIPEACTABJIICHUS] TIPOHU3BIBAIOT BECh KYpC IIKOJBHOW MATEMAaTHKHA W Mpeaiararor
HanboJsiee YHUBEPCATBHBIA SI3bIK, OOBECIUHSIONIMN BCE pa3lieibl MATEMATHKUA U €€
MPWIOKEHUN, OHU CBS3BIBAIOT Pa3HbIE MATEMATHYECKUE JUCHUIUIMHBI B €IMHOE
nenoe. [lodToMy BakHO JaTh BO3MOYKHOCTH NIKOJBHHKY ITOHUMAaTh TEOPETHKO-



MHOKECTBEHHBII S3bIK COBPEMEHHON MAaTeMaTWKH W MCHOJb30BaThb €ro s
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «Anrebdpa u Hayajga MaTeEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBbl MAaTE€MaTU4YECKOT0 MOJEIUPOBAHUSA, KOTOpbIE IPHU3BaHbl C(HOPMHUPOBATH
HAaBBIKHA ITOCTPOEHUS MOJEJIECH PEANBHBIX CUTyalui, MCCIECIOBAHUSA ITUX MOJCIEH C
MOMOIUIBIO ammapaTa ainreOpbl M MaTeMaTHYeCKOro aHallu3a W HHTEpPIpeTaluu
MOJIYYEHHBIX pe3yJbTaToOB. TakuWe 3aJaHusl BIUIETEHbl B KaXIbli W3 pPAa3IeiioB
IPOrpaMMBbl, TIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HCIIOJIB3YETCS IS PEICHUs
OpUKIaAHbIX 3axad. llpu pemeHuM peanbHBIX NPAKTUYECKUX 3a4ad  ydaliuecs
Pa3BUBAIOT Ha0JII0/1aTENbHOCTD, yMeHue HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJIB30BaTh AHAJIOTHUIO, 0000maTh M KOHKPETU3HPOBAThH
npobiemy. JlesTeabHoCTh N0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a7a4
OpraHuM3yeTcsi B IIpolecce H3Y4YeHHMs BceX TeM Kypca «Anrebpa u Haudaia
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM I1aHE Ha M3y4YeHHUE Kypca ajreOpbl U Hadyajl MAaTeMaTUYECKOIO aHajau3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Henemto B 10 knacce u 3 yaca B Henento B 11
KJ1acce, BCero 3a JiBa rojga ooydenusi — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yucia ¥ BbIYMCICHUS

Pannonanbsupie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuvecKkue  Japodu. ApupMeTHYecKue  omepanud  C
palMOHAIBHBIMU YHCIaMU, TPeo0pa30BaHus YHCIOBBIX BeIpaxkeHUM. [IpuMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciiel
3HAHUU U pEaJbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckue omnepalnudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
neicTBUTENbHOrO uyMcia. Mcnonp3oBaHue mnoaxondmedl  (opMmbl  3amMcu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYC, KOCHHYC ¥ TaHI'€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATUYECKUX 3a7a4
W 3a]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE PYHKIUU.

CrenenHast pyHKLHMS C HATYpaJbHBIM U IIeNIbIM MoKa3areneM. EE€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyuknus.  [lepuonunueckne  ¢ynkuuu. [IpomMexyTkKu  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckne PyHKIIUU, NX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpble BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  BJIE€MEHTApHBIX  QyHKIUNA.  DopMynbl  HAXOXKIACHHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHne TPOU3BOTHOM JUII HAXOXKACHUS HAWJIY4IlIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no popmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIMU 00YYAIOIIErocss Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

[TatproTyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BoCcIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MATEMAaTUYECKON HAPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTalMel Ha NMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIs pelIeHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — o0Oecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHarOWUxXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJHCaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U IS PEIICHUS 3a/1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaEMOI TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyIbHON pabOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboTsl (00CykaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘le6HOFO KypcCa «Aﬂre6pa N Ha4dYaJla MaTCMAaTHYCCKOI'O aHaJIu3a»
Ha YPOBHC CPCAHCTO O6HICI‘O O6pa?>OBaHHH JOJIDKHO o0ecreynBaTh JOCTHIKCHHC
CIcayromux nNpCaIMCTHBIX O6pa3OBaT€JIBHI)IX PE3YJILTATOB:

10 KVIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHAMM: PALUMOHAIBHOE W JEHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, POLIEHTHI.

BoeIonHATE  apuMETUYECKHE  ONepaludd €  paldOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BomonuaTe npuOarkEHHBIE BBIYUCIIEHUS, UCIIOB3YS MIpaBUila OKPYIJICHHUS,
JeJ1aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUMN.

OnepupoBarh MOHATUSMHU: CTENEHb C ILEJBIM IIOKa3aTesleM; CTaHJapTHAs
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT IJISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
paLMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BreimonuaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDQKEHUW W  pelaTb OCHOBHBIE THIIBI  LEJbIX, PAlMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HCCIENOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (YHKIMM, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpadpuku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: [OCJIENOBATEIBLHOCTh, apuU(METHYECKas U
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peasibHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a4ad M3 APYTrux y4deOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH IIEJIbIX YHUCEJ, PA3JIOKCHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBa CTENEHW I HNpeoOpa3OBaHMS  BBIPAKECHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
ONEePUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE ypaBHEHUE U HEPAaBEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUN JJIs PELICHUS IPAKTUYECKUX 3a/1a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM ammapara aareOpsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN TpaduKoM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TIJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO M
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoarupie | Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
MHoecTBa pallHOHAJIBHBIX U
1 NENCTBUTENILHEIX dyrcell. PaloHaisHbIE 20 2
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbIM o5 1
[OKa3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETIICHHU. o5 1
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 23 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 6 1
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
CreneHb ¢ paliOHAILHBIM TTOKA3aTEJIEM.
1 [TokazarenpHas pynkmus. [TokazarenpHbIe 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmuueckast pyHKITUS.
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensle yucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUSCKHE TpoOH

Pammonansusie ancina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH,IPOIICHTHI,0€CKOHEYHBIE
MEPUOANYECKHE 1podU

Panmonansubie uncna. OOBIKHOBEHHBIEC U
JECSTUYHBIEC TPOOH,TPOIICHTHI,0€CKOHEUHBIE
MepUONYECKHE 1podu

Apudmernueckue oneparuu ¢
paloHaIbHBIMU YHCIIAMU, IPe00pa30BaHUs
YHCJIOBBIX BbIPAKEHUM

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
pelIeHNs IPUKIAIHBIX 3a7a4 U3 pa3INdHbIX
OTpacieil 3HaHUW U peabHON KU3HU

[Tpumenenue apoGeit ¥ MPOLEHTOB ISt
pelIeHus IPUKIAAHbIX 3a1a4 U3 Pa3IUYHbIX
OTpacjeil 3HaHUW U pealbHOU KU3HU

JleficTBUTENbHBIC YKCla. PaliioHaabHbIE
HppalOHAIIbHBIC YKCIIa

Apudmerndeckue orneparuu ¢




HGfICTBPITCJIBHbIMH qucjiaMu

Apudmernueckre onepanum ¢

o JeWCTBUTENLHBIMU YHCIIAMH.

10 KonTponbHas paboTa .paniuoHaabHbIe
qucha.
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa

11 OKpPYTJICHUS, PUKU]IKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

12 Meroxa uHTEpBaAIOB

13 ToxnecTBa U TOXKIECTBCHHBIE
peoOpa3oBaHUs

14 VYpaBHeHUE, KOPEHb YPABHEHUS

15 HepaBeHcTBO, pelieHre HepaBEHCTBA

16 Pemrenue nensix u ApoOHO-paIIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

17 Pemenue nensix 1 [poOHO-PaIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

18 Pemenue nensix u [poOHO -palliOHATBHBIX
ypaBHEHU U HEPABEHCTB

19 Pemenue nenbix 1 JpoOHO -palliOHATBHBIX
YpPaBHEHU U HEPABEHCTB
KonTponbhas padota no teme "MHoxkecTBa

20 palMOHATBHBIX U JICHCTBUTEIHHBIX YHCEIL.
PanvionaneHbIE ypaBHEHHS U HEPABEHCTB"
OyHKIHSI, CIOCOOBI 3aJaHUS

21 ¢bynkuun.I'padux Gynxmnun. Bzanmuo

oOpaTHbIe PYHKITUN




22

I'paduk yakuun. O6IaCTh ONpeACTICHUS 1
MHOXECTBO 3HaueHui pyHkmuu. Hymn
¢bynkun. [IpoMexxyTKH 3HAKOIOCTOSTHCTBA

23

I'paduk Gyakumun.O6macTh ONpeaeIeHUS 1
MHOXeCTBO 3HaueHui Gynxmn. Hymm
¢bynkunu. IIpomMexyTkn 3HaKOIOCTOSHCTBA.

24

Yérabie 1 HeUETHBIC (PYHKIIUU

25

YeTHbIC U HEUETHbBIC (bYHKI_II/II/I

26

CreneHsn C IEIBIM IT0Ka3aTeIEM.
CrannmaptHas (popma 3arnucu
JIEMCTBUTEILHOIO YHUCIIA

27

CreneHsn ¢ 1EIBIM
nokasarenem.CrannapTHas Gopma 3armucu
JIEACTBUATEILHOTO YHCIIA.

28

CreneHs ¢ 1eJIbIM
nokazaresnem.CranapTHas Gopma 3anucu
JNIEUCTBUTEIILHOIO YHCIIA.

29

Hcnonp3oBanue noaxossimen Gopmbl
3armcu I[CI\/'ICTBI/ITCJ'II)HI)IX YUCECII 114
PEIICHUA NPAKTHYCCKUX 3a/1a4 U
MpEACTABICHUA TaHHBIX

30

Hcnons3zoBanne moaxoasmieit hopmpl
3aInucu )IefICTBPITeHBHBIX qucel ajis
pemeHI/m HpaKTI/ILIeCKI/IX 3aga4 u
HpelICTaBJ'IeHI/ISI JAaHHBIX

31

CrenenHast GyHKLUS C HATYPAJIbHBIM U
1enbIM noka3aTeneM. E€ cBoiicTBa u rpadux

32

Crenennast GyHKIUS C HATYPAJIBHBIM U




1enbIM nokasareneM.Ee cBoiicTBa u rpaduk.

Crenennast GyHKIUS C HATYPATIBHBIM U

33 nenbiM nokaszareneM.Ee cBoiicTBa u rpaduk.

34 Apudmernueckuii KOpeHb HATYPATbHOM
CTETeHU

35 Apudmernueckuii KOpeHb HATYPATbHOU
CTETIeHU

36 CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTENIECHU

37 CaoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJIbHOU CTEIIECHU

38 CaoiicTBa apu(MeTHYECKOro KOpHs
HATypaJIbHOM CTETEeHU

39 CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJIbHOM CTENIEHU

40 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
O CTeeHn

41 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
Ol CTeeHn

42 JlevicTBus ¢ apu(MeTHUECKUMU KOPHIMH N—
O} CTENeHU

43 JlevicTBus ¢ apu(MeTHUECKUMHU KOPHIMH N—
O} CTENeHU

44 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
O cTeneHn

45 KonrtponbHas pabota. ApupmeTnueckuii

KOpPEHb I-0M CTENEHU




46

CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM

47 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM

48 Crenenb ¢ pallMOHATBHBIM ITOKa3aTEIEM 1

49 @OyHKIUS y=a B CTEIICHHU X,[T0Ka3aTeIbHas 1
byHKIUS

50 @OyHKIUS y=a B CTEIICHHU X,[T0Ka3aTeIbHas 1
byHKIUS
@DyHKIUS y=a B CTEIEHHU X,l10Ka3aTeIbHasl

51 ’ 1
byHKIUSA

52 [TonsiTue norapudma 1

53 [TonsiTre norapudma 1

54 [Tonstue norapudma. 1

55 [Tonstue norapudma. 1

56 Pemenne nppanoHaNbHBIX YPABHEHUN U 1
HEPaBEHCTB

57 Pemienue uppanmoHaibHbBIX YpaBHEHUH 1 1
HEPaBEHCTB

58 Pemienue uppanmoHaibHbIX YpaBHEHUH U 1
HEPaBEHCTB

59 Pemrenne nppanoHanbHBIX YPAaBHEHUN U 1
HEPaBEHCTB

60 Pemrenne nppanoHanbHBIX YPAaBHEHUN U 1
HEPaBEHCTB

61 CoiicTBa u rpaduk KOpHA N-0if cTeneHn 1

62 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU

63 CBoiicTBa U rpauk KOpHS M-Oi CTEIICHH




KonrtponbHas pabora. ApupmeTnyeckuii

64 KOpEHb I-0i crenenu. ppanmoHaibHbIe 1
YpaBHEHHSI U HEPABEHCTBA.

65 Yroa noBoporTa. 1

66 Panuannas mepa yria. 1

67 Panuannas mepa yria. 1

68 CuHYyC 1 KOCHHYC JTFOOOTO yria. 1

69 TanreHc u KOTaHTeHC JHOO0T0 yria. 1

70 Kontponbnas pabota.Pagnannas mepa yria. 1

71 CuHYC,KOCHHYC ¥ TaHT€HC YHCIIOBOTO 1
apryMeHTa

79 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOTO 1
apryMeHTa

73 CuHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

72 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa

75 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuieckas OKpy>KHOCTb,

76 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

77 OIIpeAEIIEHUE TPUTOHOMETPHUUECKHUX 1
(GYHKIMN YHCIOBOTO apryMeHTa

78 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

79 OcHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYITBI 1




80 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

81 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

g9 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKECHU I

83 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAYKECHU I

84 [IpeoOpa3oBanue TPUTOHOMETPHIECKUX 1
BBIPAKCHUI

g5 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPA)KCHUI

36 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

87 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUU 1

88 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

89 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

90 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

91 Pemenne TpUroHOMETpUYECKUX ypaBHEHUIN 1

92 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
KonTponbhas padota no teme "®@opmyisl

93 TPUTOHOMETpHH. TPUTOHOMETPHYECKHE 1
ypaBHeHUA"
[TocieroBaTenbHOCTH, CIIOCOOBI 3aJaHUS

94 MIOCJIEA0BATENBHOCTENH. MOHOTOHHBIE 1
MOCJIE0BATEIbHOCTH
Apudmernyeckas U reoMeTpudecKas

95 nporpeccuu. Mcnonb3oBanue nporpeccun 1

AJIg pEIICHU pCaJIbHBIX 3a/1ad IIPUKIaJHOIO




Xapakrepa

BbeckoneuHo yObIBaroIasi reOMeTpUIecKast

96 nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBAIOIIEH TEOMETPUUECKOI MPOrpeccun

97 dopMyta CII0KHBIX TTPOIIEHTOB. 1

98 dopMyia CII0KHBIX ITPOLICHTOB
DopmyJia CIOKHBIX

99 nporeHToB.MHokecTBo.Onepanuu Hax 1
MHOxecTBaMu.[lnuarpamma Ditnepa-Benna
O0001menne, cucTeMaTH3alds 3HAHUH 3a

100 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTo 1
anHaymza 10 kiacca

101 Hroroas koHTpoIbHAs paboTa 1
O0001enue, cucTeMaTH3allks 3HaHUH 3a

102 Kypc anreOpbl 1 Hadyaa MaTeMaTH4eCKOro 1
ananu3a 10 kiacca

OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara undgpoBbie
€Ma ypoka Konrpoasnsie | Ilpakruyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
CreneHsp ¢ pallMOHAIBHBIM [T0OKa3aTeIeM 1
2 CBoiicTBa cTENEHU 1
3 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLUX 1
paloHaIbHbIE CTEIICHU
4 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLIUX 1
palMOHATIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
6 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 IToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zatenbHast pyHKIM, €€ cBOICTBA U 1
rpadux
KonTtponbHas padora o Teme "CremneHs ¢
12 paloHaIbHBIM IIOKA3aTEIIEM. 1 1
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YPaBHEHHUS U HEpPABEHCTBA"
13 Jlorapudm gyucia 1
14 JlecsaTHuHBIC U HATYpAJTbHBIC JTOTAPHUPMBI 1




[IpeobpazoBanue BeIpaxXeHUU, COAECPKAIINX

15
norapuhMbl

16 [Ipeobpa3oBanue BbIpaXkeHUH, coaepKaIIuX
Jorapupmbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
J0rapupMbl

18 [TpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAILIUX
sorapuhMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

93 Jlorapudmuueckas pyHKuus, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuus, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpadUKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINHU, HX
cBOIcTBa U rpaduKu

28 Tpuronomerpudeckue GyHKIIUN, UX




CBOWCTBA U TpaduKu

[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTtponsHast pabora o Teme
"Jlorapudmuaeckast QyHKIIHSL.
Jlorapugmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUroHoMeTpuiecKue
GYHKIINY U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBable pyHKINT

35 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JAJIs peIIeHUs
HEPaBEHCTB

37 [IpousBoanas pyHKIUU

38 [TpousBomHas GyHKITHH

39 I'eomerpuueckuii u puzndeckuii CMbICI
MIPOU3BOAHOM

40 ['eomeTpryeckuii 1 GU3NYECKUIT CMBICI

MIPOU3BOAHON




41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN
42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN
43 [Tpon3BoHas CyMMBI, IPOU3BEACHHUS,
YacTHOTO (DyHKIMH
44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
Y4acTHOTO (PyHKIMH
45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
94acTHOTO (DYHKIIMIA
MMEHEHHUE NPOU3BOAHOM K
IT
46 UCCIIETIOBaHMIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
MMEHEHHUE NPOU3BOJAHOM K
IT
UCCIIEIOBAaHHIO KLU HA MOHOTOHHOCTb
47
U KCTPEMYMBI
MMEHEHHUE MPOU3BOAHOM K
IT
48 UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI
MMEHEHHUE MPOU3BOJAHOM K
IT
UCCIIEIOBaHHIO KLU HA MOHOTOHHOCTb
49
U SKCTPEMYMBbI
50 Haxoxnenne HanOOobIIero ¥ HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke
51 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs1 PYHKIUU HA OTPE3KE
59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (PYHKIIUU Ha OTpE3Ke
53 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO




3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

HaXO)KI[eHI/Ie HanOOJIBIICTO ¥ HAUMEHBIIIETO

>4 3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

55 Haxoxnenrne HaubobI1ero 1 HaMMEHbIIETro
3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWITYYIIEro PeuIeHus B

56 MPUKIIAIHBIX 3a7auax, Ui ONpeesIeHus
CKOPOCTH TIpoIiecca, 3aJaHHOro (hopMyInoi
WK TpapuKOM

57 KonTponbhas pabota no Teme
"[IpousBoanas. [Ilpumenenre npon3BoHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

60 WuTterpan, reoMeTpuuecKuil 1 Gpu3ndeckuit
CMBICJI UHTETpaia

61 Wurerpan, reomerpuueckuii 1 Gpu3ndecKuit
CMBICJI UHTETpaia

62 Wurerpan, reomerpuueckuii 1 Gpu3ndecKuit
CMBICJI MHTETpaja

63 Brruucnenue nunTerpaina no gpopmyie
Herorona—JleiiOuua

64 Brruucnenue nunrerpana no gpopmyie
Herorona—Jleiibaumna

65 Brruucnenne uHTETpana mo Gopmyie
Herorona—Jleiibuua

66 Brruucnenne uHTETpana no Gopmyie




Herorona—JIeitOHuIa

67

CucreMbl TUHENHBIX YpaBHEHUN

68

CucreMbl TUHEUHBIX YpaBHEHUH

69

Pemenne IMMPUKJIAAHBIX 3a1a4 C IOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

Pemenne IMMPUKJIAAHBIX 3a1a4 C IOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

71

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

72

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMoOHANbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

CucTtembl 1 COBOKYITHOCTH LIEJIbIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

74

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A7

peHiCHuA ypaBHCHI/Iﬁ n CUCTEM

76

Hcnonp3oBanue rpadukoB GyHKIUN A5

pELICHUS YPAaBHEHUM U CUCTEM

77

[IpuMmeHeHre ypaBHEHUH, CUCTEM U




HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00jacTeit
HAyKH U peasibHOM KU3HU

KonTtponpnas padora no Teme "MuTerpan u

8 ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HarypanbHble U enbie 9ucia B 3aja4ax u3
pEaATbHOM KU3HU

80 HatypasnbHble 1 1iesble yncia B 3a1a4ax u3
peaJbHOM KU3HU

81 HatypasnbHble 1 Liesble yncia B 3a1a4ax u3
peaJbHOM KU3HU

82 [Ipu3Haku neIMMOCTH LIEIBIX YUCEN

83 [Tpu3Haku AETUMOCTHU LENBIX YUCEI

84 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

85 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUHU. YpaBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUSA

88 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

89 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

90 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUU. YpaBHEHUSA

91 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs




3HaHui. HepaBeHcTsa

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

92 - 1
3HaHui. HepaBeHcTsa

03 [ToBTOpenue, o6001IEHNE, CUCTEMATH3ALIMS 1
3HaHuii. HepaBeHncrpa

94 [ToBTOpenue, o6001IEHNE, CUCTEMATH3ALIMS 1
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN

9 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS 1
3HaHuil. OyHKIMHN

08 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui. OyHKIMH

99 WroroBas kKoHTpOIBHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa 1
O0o001Ienre, cucTeMaTH3alus 3HaHUH 3a

101 Kypc anreOpbl U Hayal MaTeMaTH4YeCKOro 1
aHaimsa 10-11 kiaccos
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 Kypc anre0pbl 1 Hayal MaTeMaTHYeCKOro 1
aHaim3a 10-11 kiaccos

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






