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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mnporpamma 1o yuyeOHOMY Kypcy «Anredpa M Hayajla aHaiuza» JJis
obyuaronuxcst 10-11 kmacca pa3paboTaHa Ha OCHOBE TpeOOBaHUW K pe3ysIibTaTaM OCBOEHUS
OCHOBHOHM 00pazoBareibHON mporpammsl, npenactasieHHbIX B @I'OC COO, ®OII cpeanero
obmero ooOpazoanusi (IIpuka3z MunucrepcTBa mpocBemenus Poccuiickoit denmepanuu ot
18.05.2023 Ne 371). B paboueii mporpamme yuTeHbl Uieu U noJioxkeHus: Konuenmuu pa3Butus
MaTeMaruyeckoro obpazoBanusi B Poccuiickoit deneparuu, padoueld mporpaMmbl BOCITUTAHUS
I'AOY TO «I'PKy.

Jljis peanu3anuy mporpamMmbl UCTIOIB3YIOTCS YICOHUKH:

«Aneebpa u mavana mamemamuueckoeo ananuza 10-11», aemopos: IlI.A.Anumos, FO.M.
Kanseun, M.B. Tkauésa, H.E. ®éooposa, M.U. Illabynun. — M. Ilpoceewernue, 2018.

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAIHM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCy/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa CpeAHero obiiero oOpa3oBaHusA, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, U
TpaauLUi poccUicKOro oOpa3oBaHus. Peanmuzanus mnporpamMmbl oOecreYMBaeT OBJaJICHUE
KJIFOUEBBIMU KOMITETCHIIUSIMHU, COCTABJISIIOIIMMU OCHOBY JJIsl CaMOPa3BUTHS U HEIMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO U IO3HABATEIHHOTO PAa3BUTHUS
JTUYIHOCTH O0YYarOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIHM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH OOECHeurnBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4EHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalllUXCs Ha YpPOBHE,
HEOOXOMMOM /ISl OCBOCHHUSI KypCOB MH(POPMATHUKH, OOIIECTBO3SHAHUS, HCTOPHH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTopasi GOpMYyJIMPYET CBOM JTOCTHIKEHUSI B MAaTEeMaTH4IeCKOi popme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHallM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMH (U3HWKH, XWUMHH, OWOJIOTMH, TIOHUMAaHUS OCHOBHBIX TEHJICHIINN
HSKOHOMHUKH U OOIECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX
Y KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIh30BaTh MX B MOBCEIHEBHOM XM3HU. B TOXe
BpeMs OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTHYECKU CTPOTUMH MaTEeMaTHUYECKUMH KOHCTPYKIIUSMHU
pa3BUBaEeT yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH YTBEPKIICHMUSI,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
KpeaTHBHOE W KPUTHUYECKOE MBIIUICHUE. B X0/e nu3ydeHnus anreOpbl 1 Hadyal MaTEMaTHYECKOTO
aHaJlM3a B CTapIIel IIKOJIe y4yalluecs IMOJY4aroT HOBBIM OMBIT pelleHus MPUKIATHBIX 3a7ad,
CaMOCTOSITEIbHOTO ~ TOCTPOCHHMSI  MaTEMaTHYECKUX  MOJCNed  pealbHBIX CUTyalluid U
UHTEPIIPETAIMA  TOJIYUEHHBIX pEIICHUH, 3HAKOMSTCS C TMpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TPHUPOJE, HayKe W B HCKYCCTBE, C BBIJAIOIIUMHUCST MaTeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obGnamaer 3HaYMTENBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM pean3yeTcs
KaK yepe3 y4eOHBI MaTepuai, CocoOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
Tak ®W depe3 crnenupuKy ydeOHOW ACATENHHOCTH, TpeOyIomel CaMOCTOSTEILHOCTH,
AKKypaTHOCTH, TPOJODKUTEIbHOW KOHIIGHTpPAIlMM BHHUMAHUS M OTBETCTBEHHOCTH 3a
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMATHUYECKOTO aHajan3a JIEKHT
JESTSIIbHOCTHBINA TIPUHIIUAT 00 YUCHUS.

CrtpykTypa Kypca «Anredpa 1 Hadajga MaTeMaTUYECKOTO aHAIM3ay» BKIIOYAET CIECAYIOIINe
coJIepKaTeIbHO-METOANYEeCKue JIMHUK: «Yucna u BeMUCHCHUS», «DYyHKIUU W Tpadukmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauama maremMaTruyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOnEpKaTeTbHO-METONMYECKUE JIMHUM W3YYalOTCS Ha TMPOTSHKEHUH JBYX JIET



oOydeHHUs B cTapliell IIKOJIe, €CTECTBEHHO JOMONHSS IPYT OpYyra W MOCTETICHHO HACBIIIAsICh
HOBBIMM TeMaMU U pazznenamu. JlaHHBIM Kypc SBISIETCS HWHTEIPATUBHBIM, ITOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKONbKUX MAaTeMAaTHYECKUX AWCIMIUIUH: anredpa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPUsI MHOKECTB U J1p. I1o Mepe Toro kak yyaniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcssi U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTeMaTUYECKyI0 MOJENb peallbHOMN
CUTyallid, NMPUMCHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIK3ay, A PELIEHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOM 3aqadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHo-MeTonMuecKass  JuHUS  «Yucna W BBIYMCIICHHMS» — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIIUTENbHBIX HABBIKOB, BKJIIOYAIOIIMX B ceOs HMCHOJIb30BAaHUE PA3IMUYHBIX (OpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JENaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOydaromuecss MOJy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCWCTBUN C YHCIaMH, 3alHCAHHBIMH B CTaHIApTHOU (opme,
MCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIOBBIX BHIPAXKECHUI.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUHU BCEro oOydeHHs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeine MporpaMMbl IPEeIyCMOTPEHO pelIeHue
COOTBETCTBYIOIHUX 3aaa4d. OOyJaroImecs OBIAICBAIOT PA3IMYHBIMA METOIAMHU PEIICHUS TICITBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUU
GyHKIMI ¢ TOMOIIbIO MPOU3BOJHON, PEIICHUU MPHUKJIAJHBIX 3a/a4d U 3aJa4 Ha HaXOXXICHHE
HauOOJIBIIMX U HAMMCHBITUX 3HaYeHUH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéThl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, HPPAUMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TaKxKe
BBIpQXEHHH, COJEepKalIMX cTeneHu W jorapudmbl. brnaromaps u3yueHuio anreOpanueckoro
MaTepuaia MPOUCXOIUT JATbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
yuanmxcs, (OPMUPYIOTCS HAaBBIKM JCIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHo-MeToanYecKass TUHUS «DyHKIMU W TpaduKU» TECHO MEpeIuieTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUN, MX CBOMCTB W TpadUKOB, HMCHOJb30BaHUE (QYHKIUN IS
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M PeallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHUE yJensiercs (pOPMUPOBAHUIO YMEHHUS BbIpaxarh (opMylaMu 3aBHCHUMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMH, WCCIIEIOBATh TIOJyUYE€HHbIE (YHKIUU, CTPOUTH WX TpaduKH.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIIOIINX ~ BBIpAXaTh 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOH. Ero wusyueHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHas TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTUYECKUX, TaK M MPUKIATHBIX 33724, JOCTYITHBIX 00yUYaIOIUMCS, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHH, OTPEaeIsaTh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aau Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mpoiieccoB. JlaHHas coaepkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKIACHUS
HAWIy4IIero pPENIeHUs B MNPHUKIATHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMUYECKHUX, 3aJayax.



3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O
BBIIAIOIIMXCSl pe3yJbTaTaX, MOJYyYEHHBIX B XOJE Pa3BUTHUA MaTEeMAaTUKU KaK HAayKd, M HUX
aBTOpax.

CopepxarenbHO-MeTOAUYECKAsE TUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEINHSIIOIIUI
BCE pasleibl MaTeMaTUKU U e TNPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYecKue
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY HOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTWKHM U HCIOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anre0Opa v Hauana MaTreMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYECKOTO0 MOJICIIMPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJieJlell peallbHbIX CUTYallUid, UCCIIEJOBAHMS 3TUX MOJENIel ¢ TOMOIIbIO amnmapara aareopbl u
MaTEMaTUYECKOI0 aHaJIM3a M MHTEpPIPETAlUU IIOJIyYEHHBIX peE3yJabTaToB. Takue 3ajaHus
BIJICTEHBl B K&XIbI M3 Pa3AeNoOB MPOrpaMMbl, MOCKOJBKY BEChb MaTrepuan Kypca HIMPOKO
MCIIOJIb3YETCS JJIsl pelleHus IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yuyaligecsi — pa3BUBAIOT  HAONIOAATeNbHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000MaTh M KOHKPETH3MPOBATH IPOOIIEMY.
JestenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB DELICHHUS MPUKIAJAHBIX 3aa4 OpPraHU3yeTcs B
IIpoLIecCe U3YUYEHUS BCEX TEM Kypca «Airedpa u Hauyajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM maHe Ha U3ydeHue Kypca anreOpbl ¥ Hayajl MaTeMaTUYEeCKOro aHajau3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roga ooyuenust — 170 gacos

®opmbl yuera paldoyed NporpaMMbl BOCHHTAHMS B padodeil mporpamme 1o
aaredpe

PaGouass mporpamma Bocmutanus ['AOY TO «'umMHa3us pPOCCUHUCKON KyIbTYphI»
peanu3yercs 4yepe3 UCIOoIb30BaHHE BOCIIUTATEILHOTO OTEHIIMANA YPOKOB ainreopsl. Jta paborta
OCYILECTBIISICTCS B CIEAYIONMX hopMax:

* NpUBJICYEHHE BHMMAHHUS OOYYAIOIIMXCS K LEHHOCTHOMY AacHeKTy M3y4yaeMbIX Ha
ypoKax anreOpbl SBIEHUH, COOBITUN Yepe3 JEeMOHCTpAalHI0 OOydalolmuMcsi TMPUMEPOB
OTBETCTBEHHOT' 0, TPA’KJAHCKOTO MIOBEJCHUS, TPOSIBIIEHUS TYMaHU3Ma;

* OILICHKa HPAaBCTBEHHBIX aCIEKTOB HAYYHBIX OTKPBITUH, H3y4aeMbIX Ha YPOKE;
MCIIOJIb30BaHUE HAa YPOKaxX MH(POpMAIUH, 3aTparuBarollel BaKHbIE COIIMaIbHbIE, HDAaBCTBEHHBIE,
ATUYECKHE BOMIPOCHI;

* UCMOJb30BaHUE BOCHUTATENBHBIX BO3MOXKHOCTEH COIEpX aHUS OOIIECTBO3HAHUS JUIS
dbopMupoBaHUS Yy OOYyYalOMIMXCA POCCUUCKUX TPAAWIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH uepe3 MOoJ00p COOTBETCTBYIOUIMX TEKCTOB JUJIsl YTEHUS,
MPOOJIEMHBIX CUTYaIMi A7l OOCYKICHHSI B KJIacce;

* IpPUMEHEHHE TPYINIOBOM pabOThl WMiAM pabOThl B Mapax, KOTOpPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHIHOM paOOThI M B3aMMOACUCTBUS C IPYTUMHU 00YJarOIIUMUCS;

* BbIOOp U WHCNONB30BAaHME HA YpPOKaX METOJOB, METOJIUK, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JCHCTBME HA JIMYHOCTH B COOTBETCTBHUU C BOCIHUTATENIbHBIM HJCAIOM,
LEeNbI0 U 3a/1a4aMH BOCITUTaHUS;

* MHUIMHMPOBAHHUE W TOJJIEP)KKA MCCIIEOBATEIbCKON AESITENIbHOCTH IIKOJIBHUKOB B
¢dbopMe BKIIIOUEHUS B YPOK HCCIIEA0BATENbCKUX 3a/1aHUM, YTO JJaeT BO3MOXKHOCTh 00yJaroIInMCs
MPUOOPECTH HABBIKK CaMOCTOSITENIBHOTO pelieHus mpobieM, TeHepupoBaHus U odopmiieHus
COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO OTHOMICHUS K UYXHUM HAESIM, ITyOJIMYHOTO
BBICTYIUICHHUSI, apI'YMEHTHUPOBAHUS U OTCTAUBAHUSI CBOCU TOUKHU 3PEHUS.



COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BBIYMCICHHSA

Panyonanenblie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud € palMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JelicTBuTenpHble yKciaa. PanyvoHanpHble W MppalUOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMH YuciaMu. [IpuOmmkEéHHbIE BRIYUCICHHS, IPABUIa OKPYIIICHHS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas gopma 3amucu JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsmedl QGopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAKTUYECKUX 3aJa4 U IPEJCTABICHUS JaHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA C  apudMEeTHYECKUMH
KOPHSIMU HaTypajbHOW CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemrenne nppaninoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKMX 3a1ad W 3a1ad U3
pa3InYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1MsA, crocoosl 3ananus GyHkun. ['paduk pyHkiuu. Bzaumuo obpaTtHble QyHKIMH.

O6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUH ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHasi QyHKIUsI ¢ HaTypaJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMH
YHCIIOBOTO apryMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — IHporpeccuu. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIEH reoMeTpHUecKOl MpOTrpecCUu.
@opmyrna CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHWe MPOTPECCUM ISl PEIICHUS PEAlIbHBIX 3a1ady
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HaJ MHOXecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl ONMCAHMs peajbHBIX MPOLIECCOB M SBIEHUH, IpU
pelleHnu 3aa4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.



11 KUIIACC

Yucsa v BLIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBbIX YACEN.

Crenensb ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTH4UHbIE U HATypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXEHUI, COAEPIKALUX CTENIEHHU C PallMOHATIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JTUMHENHBIX ypaBHEHMH. PelieHue NpukiIaaHbIX 3a1ad C [OMOLIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUH.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DOyHKIUH U rpauKu

Oynkuus.  [lepuonmyeckne  QyHkimuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MMHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenpHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTeMaTH4ecKoOro aHajm3a

HenpepsbiBable pyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB.

[TpousBonnas GyHkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHOM.

[Tpou3BosHbIe AreMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKIEHHUS MPOU3BOAHON CyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpruMeHeHne MPOU3BOAHON K UCCIET0BaHHUIO (YHKIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HauMEHbILEro 3HaYeHHs] PYHKIIMM Ha OTPE3KE.

IIpuMeHeHrne NPOU3BOMHOM Il HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAIHBIX
3a/1a4ax, JJIs ONpeesIeH!s] CKOPOCTH MPOLecca, 3alaHHOT0 (OpMYJION UITH TpapUKOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuil M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
¢dopmyne HeroTona—IJlelioauna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyeOHoro npeamera «MaTemaTrukay IOJDKHO oOecneduBaTh JOCTH)KEHHE Ha
YPOBHE CpeIHEero ooOmero o0pa3oBaHMs CIEIYIOIUX JUYHOCTHBIX, METAalpeAMETHBIX H
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTepU3yIOTCS:

['paxxiaHCKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MIMM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOro OOIIECTBA, MPEJICTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa



(BBIOOpBI, ONMPOCHI W Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLUAIBHBIMH HMHCTUTYTAMU B
COOTBETCTBUH C UX (YHKIIMAMU M Ha3HAUECHUEM.

[TaTproTHyeckoe BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO POCCUIUCKOMN TPpa)1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
M HaACTOALIEMY pPOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCUHCKHX MAaT€MaTUKOB M POCCUHCKOW MaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pOCCHUICKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYUBOTO OyAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas 3CTETUKY  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyXIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

du3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTeMaTHYEeCKHE 3HAaHUS B MHTEpecax
3I0pOBOTO U 0Oe30macHOro obpasa *HM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIBIXa, PEryisipHas (usmueckas
AaKTUBHOCTh); (PU3NYECKOI0 COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03OPOBUTEIILHON
JIEATEIBbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYHAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IHMIHBIM
cdepam mpohecCHOHAIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpPILATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccu U peaan30BhIBaTh COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHUIO U
camMo00pa30BaHUIO Ha TPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B
pELIEHNHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOW HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYPbI, NOHUMAHUEM BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM
r7100albHOTO  XapakTepa OJKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKHUX 3HAHUM JUIsl pelieHHsl 3ajad B 00JIacTU OKpYXKaloUle cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEJIBI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
YeJI0BEUYECKON JEATEIBHOCTH, ITANlOB €€ Pa3BUTUS U 3HAYUMOCTH Ul Pa3BUTUS LIMBUIIN3ALIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpEeJACTBOM IO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJIATh IIPOEKTHYHD M  HCCIEIOBATEIBCKYI JIEATEIBHOCTh
WHAUBHUAYaJIbHO U B TPYyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI YUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepPU3YIOTCS  OBJAJCHUEM  YHHBEPCAIBHBIMH  HO3HABAMENbHbIMU  OCliCMEUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupa,
NPpUMEHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayueti).



Bba3oBrle mornueckue neMcTBU:
BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTUYECKHX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXAY HOHATUSAMU, (HOPMYIUPOBATh OIPEACICHHUS TOHATUH, YCTaHABIMBAThH
CYIIECTBEHHBIA MPHU3HAK KIacCH(PHUKAIIMN, OCHOBAHUS JUIsi 0OOOIICHUSI U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN34;
BOCIIPUHUMATh, (POpMYJIIMpOBaTH M MPEOOpPa3OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,
BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HaOMIOZICHUSAX W YTBEPXKICHUSX; TpeIaratb KpUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;
JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
MIPOBOJIUTh CAaMOCTOSITEIILHO JOKAa3aTeIbCTBA MATEeMATHYECKUX YTBEPXKICHUU (NPSAMBIE W OT
MPOTUBHOTO), BBICTpPAUBaTh ApPryMEHTAIMIO, TPUBOAUTH MPUMEPHl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BBIBOJIBI;
BbIOHMpaTh crnoco0 pelieHus yd4eOHOW 3alayu (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEILCHUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBaTebCKue ACHCTBUS:
UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH
BONPOCH], (UKCHUPYIOIIHE MPOTUBOpEeUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,
MIPOBOJIUTH CAMOCTOSITEJILHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAaHUE TI0 YCTAaHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBJICHHUS, NPOIECCa, BBIIBICHHIO 3aBUCHUMOCTEH
MEXIy 00bEKTaMH, SIBIICHUSIMH, TPOIIECCaMU;
CaMOCTOSITENILHO (POPMYyITUPOBaTh O0OOMIEHUS M BBIBOABI 1O PE3yJbTaTaM IPOBEAEHHOTO
HaAOIIOIEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
000011IeHHI;
MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKIKE BBIIBUTATH MPEANOJIOXKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ota ¢ undopmanmeii:
BBISIBIIATH JACUIMTHI WH(OpPMAIMU, aHHBIX, HEOOXOAMMBIX [JII OTBETa HAa BOMPOC U IS
pellIeHus 3aa4H;
BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  TUIOB,  aHAJU3UPOBATb,
CHUCTEMAaTHU3UPOBATh U HWHTEPHPETUPOBATH HHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MPEICTaBJICHHUS,
CTPYKTYpUpPOBaTh HH(POPMAIINIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax, HILUIIOCTPHUPOBATH
rpaduyecku;
OIICHUBATH HAJEKHOCTh MHPOPMAIIHH 110 CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHOCmb
COYUANBHBIX HABLIKOE 00YYAIOUUXCA.

OOmeHwue:
BOCITPUHUMATH B ()OPMYJITUPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMHU M EISIMHU OOIICHHS;
SCHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI TI0 XOJTy PEIIeHUs 3a/1aui, KOMMEHTUPOBATh MTOJTYYCHHBIA PE3yiIbTaT;
B XoAe¢ OOCYXIEHHs 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMBbI, MPOOIEMBI,
pelaeMoil 3a1aum, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOWCK PEIICHUS;, COMOCTaBISATh CBOU
CYXKJICHUSI C CYXACHUSMHU JPYTUX YYaCTHUKOB JHAIOTa, OOHAPYKHMBATh Pa3IMune M CXOJICTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMyIHpOBaATh PA3HOTIIACHS, CBOU BO3PAKEHUS;



NPEICTaBISITh  PE3YNbTAaThl PEHICHUS 3aJadd, OJKCIIEPHUMEHTa, WCCICIOBAHMS, IPOCKTA;
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEHN ayAUTOPHH.

CoTpynHHUYECTBO:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUAYaJbHOW pPabOTHI TpU
pelieHun y4yeOHBIX 3a/ay; MPUHUMATH 1IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeneisaTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXKIATh
IIPOLIECC U PE3YNIbTAT pabOoThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTIOICH;

y4acTBOBaTh B TPYNIOBBIX ¢(opmax padoThl (0OCyXKIaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» W WHBIC); BBIMOJIHATH CBOK YacTh pabOThl U KOOPJAUHUPOBATH CBOM JICHCTBUS C
IpYTrMMH 4I€HaMHd KOMAaHbl; OIICHMBATh KaueCTBO CBOEr0 BKJIaga B OOIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvle oeticmausi, 06ecneuusarom Gopmuposanue CMvlClo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanusi:

COCTABIIAITH IUJIAH, aJTOPUTM pPEIICHHs 3a7add, BBHIOMPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTpOJIb:

BJIa/IETh HABBIKAMHU TO3HABATEIHHOU pedIeKCHMH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUU U
MBICIIUTENIBHBIX — TPOLECCOB, HMX  pPE3YyJNbTaTOB; BIAJETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpU pEIICHWU 3a7add, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LN U YCIOBHIM, OOBACHATh MPUUUHBI TOCTHXKEHUS WU
HEIOCTHKCHHUS ~ PE3YNbTAaTOB  JCATEIbHOCTH, HAXOAUTh  OIMMOKY, JaBaThb  OIICHKY
IpPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTO Kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHajlu3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh AOCTHXKEHHME CIETYIOLUIUX MPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:

10 KJIACC

Yucaa 1 BLIYMCTIEHUS

OrnepupoBaTh MOHATHSIMHU: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs M
JecsATHYHAs APOOb, MPOIIEHTHI.

BreimonasaTe  apudmMeTHueckue Omnepanudd ¢ palUOHAIBHBIMA W JEHCTBUTEIHLHBIMHU
YHCIaMH.

BrinonHsaTe npuOMMKEHHBIE BBIYHCICHUS, WCIONB3Yys MpaBWiIa OKPYIJIEHHUS, [eaTh
MPUKUIKY U OLEHKY pE3yJIbTaTa BIYMCICHUM.

OrnepupoBaTh MOHATHUSAMH: CTETICHb C IIEJIBIM TIOKa3aTejeM; CTaHaapTHas (opma 3amucu
JNEHCTBUTENLHOTO YHCTIa, KOPEHb HATYpPaJIbHON CTETEeHM; HCIOJNb30BAaTh MOAXOASIIYI0 (HOpMy
3alUCH IEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS TPAKTUYECKUX 3a7a4 U TPEACTABICHUS JaHHBIX.

OnepupoBaTh TMOHATUAMH: CHUHYC, KOCMHYC Y TaHT€HC NPOU3BOJIBHOTO  YIa;
WCITOJTH30BATh 3aMKCh MIPOU3BOJIBHOTO yTiia Yepe3 00paTHbIe TPUTOHOMETPHIECKUE () YHKIIUHN.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHSATHUSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; 11€JI0€, PAIIMOHAIBLHOE,
HMppalrOHAJIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;



BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonsATe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs U HEPABEHCTBA JUIS PELICHHMS MAaTeMaTUYECKUX 3a1ad Y 3a1ad u3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KHU3HH.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3blKe anreOpbl, COCTABIATH BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 33Ja4M, HCCIEI0BaTb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHATUAMU: (YHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 007IaCTh ONpeesIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK QyHKIUU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUAMHM: YETHOCTb W HEUYETHOCTh (PYHKIMM, HYIH (YHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku QyHKITUN 1)1 pEIICHUST YpaBHCHHH.

Crpouth U yuTaTh TpauKu JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMN
(YHKLNU C LEIbIM [T0Ka3aTeNeM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS IMPOIECCOB M 3aBHCHMOCTEH TIpU
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX HPEIMETOB M peabHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBUCUMOCTHU MEX]ly BETMUMHAMM.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass M T€OMETPHUYECKas
IIPOrPECCUH.

OnepupoBarh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpUYECKas POTPECCHsi, CyMMa
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI IPOrPEeCcCHH.

3a1aBaTh MOCJIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCO0aMU.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENBHOCTEN M IPOTPECCUM I PEIIEHUS PEANbHBIX
3a/1a4 PUKJIAJHOIO XapaKTepa.

MmuoxxecTBa H JIOTHKA

OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, ONIE€pAIK HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCaHUs PEaJIbHBIX MPOLECCOB
U SIBJICHUM, IPU PEILIEHUU 3a7a4 U3 JPYTuX y4eOHbIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATENBCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KECHUE YUCIIa HA IPOCTBIE MHOKHUTEIN JJI PEIIEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSAMM: IIOKA3aTeIIbHOE YpAaBHEHUE U HEPABEHCTBO, peElIaTb OCHOBHBIE  TUIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUH, coOAEpXkaluX JOorapugMmbl; ONEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
JorapupMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHM JUUIS PEIICHUS] IPAKTUYECKUX 3a1a4.



HaxonuTek penieHus nNpocTermx CUCTEM U COBOKYITHOCTEW pallMOHAIBLHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATb BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa anreOpsl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MNOHATUSAMM: IepUoANYEcKas (QYHKLUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIMH, HAUOOJbIIee M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IPOMEKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIUH, 3aJaHHOH rpa)uKoMm.

OnepupoBaTb  MOHATHAMHU:  rpadUKd  [OKAa3aTeIbHOW,  JorapupMuyeckod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUIsl pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaQUKd JMHEWHBIX YpaBHEHUH H
MCIIOJIb30BAaTh UX JUIsl PEILICHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.

Hcnonb3oBate rpa@uku (QyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBHUCUMOCTEH M3
JPYTUX y4EOHBIX TUCIUIUINH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  NOHATHSMM:  HENpEpbIBHAS  (QYHKIMS;  NpPOU3BOAHAs  (YHKUUY;
UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUIT CMBICI TPOU3BOAHOM U1 peLIeHHs 3a1au.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHHA, BBIYHACIATH INPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro pEelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMU: NEpPBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUUECKUH U
(bu3nyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIUI; BRIYUCIATH MHTETpal Mo (popmyie
Hrrorona—Jleitbuumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOT O aHAJIN3A.

CUCTEMA OLHEHKU JOCTUXEHUSA INTAHUPYEMBIX PE3YJIBTATOB.

KPUTEPUU OUEHUBAHUSA BU1OB PABOT, INIOJJVIEXKALIUX ONEHUBAHUIO

1. CopepxaHue M 00beM Marepuana, IOAJEKAIIETO IPOBEPKE, OINperesIeTcs
nporpammoil. Ilpu mpoBepke ycBOEHHs MaTepuaiga HY)KHO BBIABISATH IOJHOTY, MPOYHOCTH
YCBOEHUSl YYAIIUMHCS TEOPUU MU YMEHHUSA IPUMEHITh €€ Ha NPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYallUsX.

OcHoBHBIMU (hOpMaMu TPOBEPKU 3HAHUN U YMEHUHN yUYaIIUXCS IO MAaTEMATUKE SBIISIOTCS
MUCbMEHHAs! KOHTPOJIbHAs paboTa M YCTHBIN OIpOC.

2.1lpu OLEHKE NHUCHPMEHHBIX M YCTHBIX OTBETOB YUYWUTEIb YUWUTHIBAET MOKA3aHHbIE
yyaluMucs 3HaHus U yMeHus. OLeHKa 3aBUCHUT TaKkKe OT HAJIMYKS U XapaKTepa MOTrpeIHoCTe,
JOMYIIEHHBIX yYalllUMHCS.

3.Cpenu mOTPENTHOCTEH BBIACISIIOTCA owubKu u Hedoyemol. Iloepewinocms cuautaetcs
OLIMOKOM, €ClTM OHAa CBUJETEIbCTBYET O TOM, YTO YUEHHK HE OBJIJe]l OCHOBHBIMH 3HAHHIMH,
YMEHMSIMH, YKa3aHHBIMU B IIpOrpaMMe.

K nedouemam otHOCSTCA NOTPEMIHOCTH, CBUAETEIBCTBYIOIINE O HEAOCTATOYHO IOJTHOM
WIM HEIOCTaTOYHO IMPOYHOM YCBOEHHMHM OCHOBHBIX 3HAHMH M YMEHHH WM 00 OTCYTCTBUU
3HaHMH, HE CUMTAIOLIMXCS B MpOrpaMMe OCHOBHBIMU. HemoderamMm TakKe CUMTAIOTCA:
MOTPEIIHOCTH, KOTOPbIEe HE MPUBEIN K MCKAKEHHUIO CMBICIIA, MOJyYEHHOTO YYEHUKOM 3aJlaHus
WK Croco0a ero BBIIOJHEHUS; HeaKKypaTHas 3alI1Ch; HEOPEKHOE BBIIOJIHEHHE YepTexkKa.



1. 3aganust I8 YCTHOTO M IHUCBMEHHOTO ONpOCa YYaIIMXCA COCTOST U3
TEOPETUYECKUX BOIIPOCOB U 33/1a4.

2. OTBeT Ha TEOPETHUYECKHUH BOIPOC CUYUTAETCA OE3yNpEeyHBbIM, €CIH MO CBOEMY
COJICPKAHUIO TOJIHOCTHIO COOTBETCTBYET BOIPOCY, COAECPIKUT BCE HEOOXOIMMBIE TEOPETUUECKHE
¢dakThl 1 00OCHOBAaHHBIE BBIBOJIbI, & €r0 W3JIOKEHHE M IMHUCHbMEHHAas 3allUCh MaTeMaTUYeCKU
IPaMOTHBI ¥ OTJIMYAIOTCS TIOCIIEJOBATEIIEHOCTHIO M aKKYPAaTHOCTBIO.

3. Pemenne 3amaun cuutaercs O€3yNpeuHbIM, €ClIM MPABUIBHO BBIOpAaH crocod
pELICHHS, CaMO PEIICHHE COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSCHEHUSIMHU, BEPHO BBITIOJTHEHBI
HY)KHbI€ BBIUYMCICHHS M MpeoO0pa3oBaHUs, IOIYYEH BEPHBIH OTBET, IMOCJIEI0BAaTEIbHO U
AKKypaTHO 3aIlMCaHO PEILCHUE.

4. OueHKa OTBETa y4allerocsi Mpu yCTHOM U NMHCbMEHHOM OMPOCE MPOBOAUTCS IO
naTHOAIBHOM ~ cUcTeMe, T. €. 3a OTBEeT BBICTABISETCS OJHA U3 OTMETOK: 2
(HEYIOBJIETBOPUTEIBLHO), 3 (YIOBICTBOPUTEIBHO), 4 (XOpoI1Io0), 5 (OTIMYHO).

5. Yuutenb MOXET MOBBICUTh OTMETKY 33 OPUIHMHAJBHBIH OTBET Ha BOINPOC WIIH
OpUTHHAJIFHOE pEIIeHHEe 3aJaud, KOTOpbIe CBUIECTEIILCTBYIOT O BBICOKOM MaTE€MaTHYE€CKOM
pPa3BUTHH Yy4allIerocs; 3a pemieHue OoJiee CIOXKHOW 3aJa4d WM OTBET Ha OoJiee CIOXKHBIM
BOIPOC, MPEATIOKEHHBIEC yYaIIeMYCs JOMOIHUTENBHO MOCTE BHITOTHEHUS UM 3a/IaHUH.

Kpurepun ommoox

K rpy0biMm ommOkaM OTHOCATCS OHIMOKH, KOTOpble OOHApY>KMBAIOT HE3HAHHE
ydamuMucs (HopMyJ, TpaBuil, OCHOBHBIX CBOWMCTB, TEOPEM M HEYMEHHE HX MPHUMEHSTH;
HE3HaHUE MPUEMOB PEIlIeHUs 3a/1a4, pACCMAaTPUBAEMbIX B YUEOHUKAX, a TAK)KE BHIYUCIUTEIbHbBIC
OIIMOKH, €CITH OHU HE SBJISFOTCS ONHCKOI;

K Herpy0bIM ommOkaM OTHOCSTCS: TOTEps KOPHS WM COXpaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS;, 0TOpackiBaHue 0€3 00BSICHEHUI OTHOTO U3 HUX M PaBHO3HAYHBIEC UM;

K Henoueram OTHOCSTCS: HEpallMOHAIbHOE PEIIEHUE, OMHMCKH, HEeIOCTATOYHOCTH WJIH
OTCYTCTBHE IOSICHEHHUI, 000CHOBAHUI B PELLICHUSIX

OneHka yCTHBIX OTBETOB YUAIIMXCS

OTBeT OLICHUBAETCSI OTMETKOM «5», €CIM YUCHHUK:

MIOJTHO PAcKpbUI COJiepKaHHWE MaTepuana B oObeMe, MPeayCMOTPEHHOM HpPOrpaMMOi U
Y4€OHHUKOM,

U3JIOKHUJI ~ MaTepuaid  TPaMOTHBIM  SI3bIKOM B ONPEAEICHHOM  JIOTMUYECKOH
MIOCJIEIOBATEBHOCTH, TOYHO UCTIOIB3Ysl MATEMAaTHIECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

MPABUIIBHO BBIIOJIHUII PUCYHKH, YEPTEKH, I'padUKH, COMYTCTBYIOIINE OTBETY;

MOKa3aJl yYMEHHE WIIIIOCTPUPOBATh TEOPETHUECKHE TIOJOKEHUS KOHKPETHBIMU
IpUMepaMu, MPUMEHATh UX B HOBOM CUTYaIlUH MPH BHITOJIHEHUH MTPAKTUYECKOTO 3aaHuUs;

MPOJIEMOHCTPUPOBAJ  YCBOGHHE paHee M3YYEHHBIX COMYTCTBYIOUIMX  BOIPOCOB,
c(OpPMHPOBAHHOCTb ¥ YCTOHYHMBOCTD UCIIOIb3yEMBIX IPU OTPAOOTKE YMEHHMI U HAaBBIKOB;

OTBEYAJl CAMOCTOSITEIFHO 0€3 HAaBOISIIUX BOMPOCOB Y4HTENs. BO3MOXHBI OfHA - JIBE
HETOYHOCTH NPU OCBEUIEHUH BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE YYECHHK
JIETKO MCIIPABUJI 110 3aMEYAHUIO YIUTEIIS.

OTBeT olLIeHUBAETCS OTMETKOM «4», €Clli OH YJOBJETBOPSET B OCHOBHOM TPEOOBAaHUSAM
Ha OIICHKY «5», HO TIPH 5TOM UMEET OJIMH U3 HETOCTATKOB:

B M3JI0)KEHUHU JIOMYIIEHbl HeOOoNbIIMEe MNpoOesbl, He HCKa3UBIIME MaTeMaTHYecKoe
coJiep;KaHue OTBETA;

JOMYIIeHbl OJUH — JBa HeJOuYeTa NPHU OCBEUICHWH OCHOBHOI'O COJIEPKaHMs OTBETa,
UCTIpaBJICHHBIC TI0 3aMEUAHHIO YIUTEIIS;

JOMYyIIeHbl OInOKa WM Oojee JBYX HEIOYeTOB MPU OCBEIEHHH BTOPOCTEHEHHBIX
BOTIPOCOB MJIM B BBIKJIAJIKAX, JISTKO UCTIPABJICHHBIC 110 3aMEUAHHIO YIUTEIS.

OtMmeTKa «3» CTaBUTCS B CIEAYIONIUX CIIydasx:

HEMOJIHO WJIM HEIOCJIEJIOBATEIbHO PACKPBITO COJIEp)KaHUWE MaTepuaia, HO IOKa3aHo
o0111ee MTOHUMaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIE ISl TajbHEUIIEero



YCBOGHHUSI TPOTrpaMMHOTO Marepuana (ompeneiaeHHble «TpeOOBaHHSIMH K MaTeMaTHYECKOM
MOATOTOBKE YUAILIUXCS);

MMEIIUCh  3aTPYAHEHUS WM  JOMYIIEHbl OMWOKKM B  ONPEICICHUU  TOHSATHH,
UCIIOJIb30BAHUH MAaTEMaTUYECKOW TEPMHUHOJOTUH, YEPTEkKaX, BHIKJIAJIKAX, UCIIPABICHHBIC MTOCIIE
HECKOJILKMX HaBOSIIUX BOIPOCOB YUUTEIIS;

YUEHUK HE CIPABUJICS C MPUMEHEHHEM TEOPHH B HOBOW CHTYaIlMH TIPHU BBITOJHECHUU
MPaKTUYECKOTO 3a/IaHMsI, HO BBITOJIHWII 33JIaHUs 00513aT€ILHOTO YPOBHS CJIIOKHOCTH T10 JTaHHOU
TeME;

MPU 3HAHUHM TEOPETUUYECKOr0 MaTepHasia BBISIBICHA HEAOCTaTOYHAsT cPOPMUPOBAHHOCTH
OCHOBHBIX YMECHHI U HABBIKOB.

OT1MmeTKka «2» CTaBUTCS B CIICIYIONTUX CIIyYasiX:

HE PacKpBITO OCHOBHOE COJIepKaHne yueOHOTro MaTepuana,

0OHapy)XEHO HE3HAHWE WJIM HETIOHMMAaHHUE YYCHUKOM OOJbINCH Wi Hambojee BaKHOU
4acTu yueOHOro MaTepuaa;

JOTMYIIEHbI ONIMOKHA B OMNpPEACICHUU TOHSATUN, NMPH HMCIOJIb30BAaHUM MaTeMaTHYECKOM
TEPMHHOJIOTHH, B PUCYHKAX, YePTEKaX WU rpadukax, B BBIKIAJKaX, KOTOPbIC HE HCIPABICHBI
MOCJIe HECKOJIBKHUX HABOJSAIINX BOIIPOCOB YUHUTEIIS.

O1eHKa MMCbMEHHBIX Pa0OT y4yammmxcst

IIponeHT BBHIMOJHEHUS 3aaHUsI OrMerKa
95% u Oouee «5»
75-94%% «“4»
50-74%% 3»
menee 50% @»

OtMmeTtka «5» cTaBUTCS, €cau:padoTa BBIIIOJHEHA TOJTHOCTBIO;

B JIOTUYECKUX PaCCYKICHUAX U 000CHOBAHUHU PELICHUS HET MPOOEIOB U OLINOO0K;

B PELICHUM HET MAaTEMaTHYECKMX OLIMOOK (BO3MOJKHA OJHA HETOYHOCTb, OIKCKA, HE
SBJISIIOIIASACS CJIEJCTBUEM HE3HAHUS UM HEMIOHUMAaHHUs y4eOHOro MaTepHuaa).

OtMmeTka «4» CTaBUTCSA, €CIIU:

paloTa BBINOJIIHEHA MOJHOCTHIO, HO 0OOCHOBAHMSI I1aroB PELICHUs HEJTO0CTaTOUYHBI (eCiIu
yMeHHE 000CHOBBIBATh PACCYKJIEHUS HE SIBISUIOCH CIIEUAIbHBIM O0BEKTOM IIPOBEPKN);

JIONYIIeHa O/IHA OIIMOKA WIIM JIBa-TPH HEloueTa B BBIKJIAJKAX, PUCYHKAX, YepTEKax WIH
rpadukax (eciu 3TU BUJIbI pabOTHI HE SBIISITUCH CIIEUATEHBIM O0BEKTOM IIPOBEPKH ).

OtMmeTtka «3» cTaBUTCS, €CIH:

JIOTyIIeHbl Ooyiee ONHOM omuOKkM uiau Oosee ABYX-TpeX HEJOYETOB B BBIKJIAAKAX,
yepTexkax WM rpadukax, HO y4yaliuics BiajeeT o0s3aTeIbHbIMM YMEHUSIMHU IO MPOBEPseMOi
TEeMeE.

OtMmeTKa «2» CTaBUTCH, €CIH:

JIOTYILIEHbl ~CYIIECTBEHHbIE OIIMOKM, TOKa3aBIIME, YTO Y4Yalluics HE BIaJeeT
00s13aTeIbHBIMUA YMEHUSIMHU 110 TAHHOM TeMe B MOJTHOU Mepe.

Ouenka TecTOBBIX padoT yyalmxcs

OtmeTka «5» CTaBUTCS, €CIM: yYaIIUHCs BBIIOIHUI BepHO 95-100% paboTsl

OtMeTKka «4» CTaBUTCS, €CITU: y4yallluiics BEpHO BBHINOIHUI 75-94% paboThl

OtMmeTKa «3» CTaBUTCS, €CIIU: yyalluiicsi BepHO BhInoyHMI 50-74% paboThl

OTtMeTKa «2» CTaBHUTCS, €CIIN: ydaIuics BRIMOTHII MeHee 50% paboTsl



T'PA®UK KOHTPOJIbHBIX MEPOITPUSATHUI

Ne Tema KOHTpOIIA Bun Kon- | IIpumepnsie
MUCEMEHHOTO BO CPOKHU
KOHTPOJIS 4acoB | MPOBEICHUS
(Ne yyeOHOM
HEJICJIH)
10 KJIACC
1. | BxoxHas KOHTpoJIbHAs paboTa Bxomguoii 1 2
MHoOecTBa pallMOHaJIbHbIX U Temamuueckuii 1 5
2. JEUCTBUTENBHBIX UHcell. PamuoHaabHbIe
yYpaBHEHHUS U HEPABEHCTB
Apudmernueckuii KopeHb N—oi cTeneHu. | Temamuueckuti 1 11
3. | UppauuonansHbie ypaBHEHUS u
HEPABCHCTBA
4 DopMyITbl TPUTOHOMETPHH. Temamuueckuti 1 19
" | TpuronoMerpuyeckrue ypaBHEHUs
5 UTOI'OBBIM KOHTPOJIb IIEPEBOJHOUN |1 50
' OK3AMEH
BCEI'O YACOB | 5
Ne Tema KOHTpOIIS Bun Kon- | IlpumepHbie
MUCHEMEHHOTO BO CpOKH
KOHTPOJIS 4acoB | MPOBENIEHUs
(Ne yyeOHoOM
HEJICIIH )
11 KJIACC
1 BxonHas KOHTposbHas paboTa Bxomgnoii 1 1
CreneHs ¢ pallMOHATIBHBIM TOKa3zareneM. | Temamuueckuii 1 4
5 [TokazarenbHast PyHKIIHS.
IToka3aTenbHbIE ypaBHEHUS U
HEPAaBEHCTBA
Jlorapugmuueckas ¢byukuus. | Temamuueckuil 1 11
Jlorapudmuueckue ypaBHEHUS u
3 HEPaBEHCTBA. TpuroHomeTpudeckue
byHKIIMHN u ux rpadukH.
TpuroHoMeTpuyecKre HEPaBEHCTBA
4 [IpousBoanas. [Ipumenenue Temamuueckuu 1 21
IPOU3BOTHON
8 Wuterpan u ero npumenenus. Cuctemsl | Temamuueckui 1 38
YpaBHEHUN
11 | U”TOIOBbIM KOHTPOJIb OK3AMEH 2 54
BCEI'O YACOB | 7




TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
/ HaumeHoBaHue pa3iesioB U TeM
I
NporpamMmbl
n

MHOXecCTBa palliOHAIbHBIX U
JCWCTBUTEIBHBIX YHCEIT.
PanronanbHbIe ypaBHEHHUS U
HEpaBeHCTBA

KoanuecTBo 4acoB

Bcer

14

Kontpoasubl = IIpakTuyecku
e padoThl e padoThlI
2

Buani
JeATeJIbHOCTH

Hcnons3oBaTh
TEOPETHKO-
MHO>KECTBEHHBII
amnmapar JJs
OITMICaHMS X0/a
perieHus
MaTeMaTUYECKUX
3aJ1a4, a TAKKE
peaNbHBIX MTPOILIECCOB
U SIBJICHUH.
Onepuposatb
MTOHSTUSMH:
paIrroHaIbHOE YHCIIO,
OecKoHeuHas
nepuonIecKas
JIpoOBb, TIPOLICHTHI;
UppALOHATIEHOE U
JICCTBUTEIIFHOE
YHCII0; MOIYJTh
JIEUCTBUTEIIEHOTO
YHCJIa; UCIOJIb30BaTh
9TH MOHATHUS TIPU
MIPOBEACHUHT
pacCcyxIeHuil 1

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE
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JI0Ka3aTeNbCTB,
HIPUMEHSATH JpoOU U
IIPOLIEHTBI JUIs
peleHus
IIPUKIIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacien
3HaHUH U peabHON
’Ku3HU. Mcnonb3oBaTh
NpUOIKEHHBIE
BBIUMCJICHMS], [TpaBUIIa
OKpYIJIEHUS,
IIPUKUAKY U OLIEHKY
pe3yJibrara
BBIYMCIICHHI.
IIpumeHnATH
pa3IMyYHbIE METO/IbI
pelieHus
paloHaIbHBIX U
JIpoOHO-
paloOHaIbHBIX
YPaBHEHHUI; a TaKkKe
METO]I UHTEPBAJIOB
JUTSI peIIeHUs
HEPABEHCTB.
OnepupoBaTh
MOHSTUSIMHU:
MHOTOYJIEH OT OJJHOU
[IEPEMEHHOM, €TO
KOPHM; IPUMEHSITD
JIEJIEHNE MHOTOYJIEHA




Ha MHOT'OYJICH C
OCTaTKOM, TEOpEMY
be3y u Teopemy
Buera nys pemenus
3aga4. OnepupoBaTh
MMOHATHSIMH: CHCTEMA
JIMHEMHBIX
YPaBHEHUH, MaTpHULa,
ONPEACITUTEND
MaTpHIIbIL.
Hcnonb3oBaTh
CBOMCTBa
onpeaenuTens 2x2
JUISL BEIYMCIIEHUS €T0
3HAYEHMUs], IPUMEHSITh
OTIPEICTUTENH TSt
pEIICHUS] CUCTEMBI
JIMHEHMHBIX
YpaBHEHUM.
MopnenupoBathb
peanbHbIe CUTYyaIuU C
IMOMOIIBIO CHCTEMBI
JIMHEHMHBIX
YpaBHEHUH,
HCCIICIOBATh
MMOCTPOEHHBIE MOJIETTH
C IOMOILIbIO MaTpPHUIL U
OIIpEAETUTENEH,
UHTEPIPETUPOBATH
IIOJIyYEHHBIN




pe3ysbTaT

OnepupoBaTh
MOHSITHSIMH:
(GyHKIHS, CIIOCOOBI
3ajaHus (QYHKINH;
B3aUMHO 00OpaTHBIC
$ynkuun,
KOMITO3UIHUS
byHkuii, rpadux
byHKIIMHN, 0051aCTh
oTpesIeIICHUs U
MHOKECTBO 3HAYCHHI

GYHKIMH, HYJIH http://www.fipi.ru/ —

HPOMEKYTKH http://4ege.ru/ — 4 ETD
Oyukiuu u rpapuku. CTeneHs ¢ Py

6 3HAKOIIOCTOSIHCTBA, .

LIEJIBIM ITOKa3aTeneM . https://ege.sdamgia.ru/

JIMHENHAs,

— Pemry EI'D
KBaJpaTHaHasl, https://resh.edu.ru - P3LL

IpOOHO-THHEWHAs U
CTerneHHas PyHKLUU.
BrimonHaTh
3JIeMEHTapHbIE
npeoOpa3oBaHUs
rpaduKoB (yHKIHIA.
3HaTh U yMETh
JTIOKa3bIBaTh YETHOCTh
WJIM HEYETHOCTh

N INIVS
NePUOANYHOCTD
(GyHKIIMH, HAXOIUTh
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MIPOMEXKYTKH
MOHOTOHHOCTH
byHKIINH,
MaKCHMYyMBbI U
MUHUMYMBI (PYHKIIHH,
HaunOoIbIIee U
HAaUMEHbIIIEe
3HAa4YeHUE QYHKIIUU
Ha MIPOMEXKYTKE.
DopMyJIHpOBaATh U
WTIOCTPUPOBATH
rpaduyecKu cBOCTBa
JIMHEHHOM,
KBaJ[paTUYHOM,
JPOOHO-THHEWHOU 1
CTETIeHHOW (yHKIIHH.
BeIpaxats
bopmynamu
3aBHCHUMOCTH MEXTY
BeJIMYMHAMU. 3HATh
omnpenereHue u
CBOIICTBA CTEMEHU C
[IEJIBIM TTOKa3aTeseM;
noaAxoAsIIyo Gopmy
3amucu
JIEUCTBUTEIbHBIX
qHCeN ISl PEeIIeHUS
MPAKTUYECKHX 3a7a4
U TIPEJICTaBJICHUS
JAHHBIX




Apudmernueckuii KOpeHb N—ok

CTCIICHHU. I/IppaHI/IOHaJ'IBHBIe
YpaBHCHU U HCPABCHCTBA

Dopmysl

TpI/IFOHOMCTpI/II/I.TpI/IFOHOMCTpI/I‘-ICCK

V€ ypaBHEHUS

18

22

DopMyJIUpPOBATh,
3aIlUChIBATh B
CHUMBOJINYECKOU
dbopme u
UCIIOJIb30BaTh
CBOMCTBA KOpHs N-0H
CTENEHU ISl
npeoOpa3oBaHus
BBIPAKCHU.
Haxonuts pemenus
UppanoHaIbHBIX
YpaBHEHUH ¢
HIOMOILBIO
PaBHOCHJIBHBIX
[IEPEX0/I0B WU
OCYILIECTBIIAS
IIPOBEPKY KOPHEM.
CrpouTts rpauk
(byHKIMU KOpHS N-0H
CTEINEHH KaK
oOpaTHOM ans
(GyHKLNU CTENIEHH C
HATYpaJbHBIM
MoKa3aTresieM

JaBatb onpeneneHus
CHUHYyCa, KOCUHYCa,
TaHTeHCa U
KOTaHTeHCa
YHUCIIOBOTO
apryMeHTa; a TaKkxKe

http://www.fipi.ru/ —
DOUIIN

http://4ege.ru/ — 4 ETD
py
https://ege.sdamgia.ru/
— Pemry EI'D
https://resh.edu.ru - P3LLU

http://www.fipi.ru/ —
DOUIIN

http://4ege.ru/ — 4 ETD
py
https://ege.sdamgia.ru/
— Pemry EI'D
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[TocnenoBaTeabHOCTH U IPOTPECCUU

apKCHHYCa,
apKKOCHHYCA U
apKTaHIeHCa YHcIa.
[IpuMeHsATh OCHOBHBIE
TPUTOHOMETPHUYECKUE
bopmybl 11t
npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX
BBIPAKCHU.
[TpumensTs Gopmysi
TPUTOHOMETPHU IS
peLIeHUs] OCHOBHBIX
THUIIOB
TPUTOHOMETPHYECKUX
YpaBHEHUU

OnepupoBaTh
MOHSITUSIMHU:
MOCIIe0BATEIHHOCTb,
CrocoObl 3aJaHus
OCJIENOBATEIILHOCTEN
; MOHOTOHHBIC U
OTpaHUYCHHBIC
MOCJII0BATEIHHOCTH;
HCCIIeIOBATh
MOCIIEA0BATETHHOCTH
HA MOHOTOHHOCTH U
OTPaHUYEHHOCTb.
[Tonyuats
npeJcTaBieHue o0
OCHOBHBIX HJESIX

https://resh.edu.ru - P3LL

http://www.fipi.ru/ —
OUTTA

http://4ege.ru/ — 4 ETD
py
https://ege.sdamgia.ru/
— Pemry EI'D
https://resh.edu.ru - P3LL
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aHaM3a OECKOHEUHO
ManbiX. JlaBaTh
ornpezeneHue
apu(pMETHIECKON 1
reOMETPUYECKOMN
MIPOTPECCHHU.
Jlokas3bsIBaTh CBOMCTBA
apudmeTnyeckoii u
r€OMETPUYECKON
MIPOTPECCHH,
HAXOJHUTh CYMMY
YJIEHOB MPOTPECCHH, A
TaKk)Xe CyMMY YJICHOB
OCCKOHEYHO
yOBbIBaromiei
r€OMETPUYECKON
MIPOTPECCHH.
Ucnonp3oBath
MIPOTrPECCUU AJIA
pelieHus 3aaaq
MIPHUKIIATHOTO
xapakrep. [IpumeHsaTh
(bopMyITy CITOKHBIX
MIPOLICHTOB JIJIst
perieHus 3a1ad u3
peanbHON NPAKTUKA

[ToBTOpenwue, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

[TpuMeHsSITh OCHOBHBIE
IMOHATHUA KypCa
anreOphl U HAvaJl
MaTEMATHYCCKOI'O

http://www.fipi.ru/ —
OUTTN

http://4ege.ru/ — 4 EI'D

py
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

aHau3a JUIsl peleHus
3a7a4 U3 peagbHOU
JKU3HU U IPYTUX
IIKOJIbHBIX
MPEAMETOB

https://ege.sdamgia.ru/
— Pemry EI'D
https://resh.edu.ru - P3LU
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11 KJIACC

KoaunuecTBO 4acoB Bunnl gesireJJbHOCTH JIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM Kontposbnubie I[IpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMbl padoThI padoTbI
pecypcsbl
DopMyJIMpOBAThH
oTpezieNieHUe CTETEeHU C
paroHaIbHBIM
nokasaresnem. BeImomHATh
Crenens c ) -
npeobpazoBanus yncaoBelx  http://www.fipi.ru/ —
paloHaIbHBIM

BBIPAKECHMIM, COAEPIKALUX OUITN

[IOKa3aTeJIEM. ) o
CTCIICHU C paIII/IOHaHBHI)IM http.//4ege.ru/ 4 EF3

ITokazarensHas Py
12 1 [I0Ka3aTeJIEM. .
byHKIHS. emonb3o8a R https://ege.sdamgia.ru/ —
[MOJIL30BaTh TU(MPOBEI
ITokasareabHbIC Hop Pemry EI'D

PECYpChI Ut TOCTPOCHUA https://resh.edu.ru - P3LU
rpaduka nokasarenbHOM

YpaBHCHHA U

HEpABCHETES GYHKIIUY U U3y4eHUS e

CBOMCTB.

Haxonuts pemenus

MOKa3aTeJIbHbIX YPaBHEHUI

IIpumeHATH cBOlICTBA

[MOKa3aTelIbHOU U http://www.fipi.ru/ —
Jlorapudmuueckas norapudmuueckoin OUITN
dyHKLHS. (byHKIWI K periennio http://4ege.ru/ — 4 EI'D
Jlorapupmuueckue 12 MOKa3aTeNIbHbIX U Ei]tps: //ege.sdamegia.ru/ —
ypaBHEHUS U JorapuMUIECKUX Pemy EID
HEpPaBEHCTBA HepaBeHcTB. O00OCHOBATh https://resh.edu.ru - P3LLI

PaBHOCWJIBHOCTh

nepexonos. Pemarp
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UppaIMOHATIbHBIC
HEpaBEHCTBA.
Hcmons3oBaTh
rpaduvecKkue METOIbI U
CBOIiCTBa BXOIAIIUX B
YpaBHEHUE WIIH
HEPaBEHCTBO (YHKUIUHN s
pelieHus 3a1auu

Pemars
TPUTOHOMETPUUECKHE
YpaBHEHUS U
OCYIIECTBIISATH OTOOP
KOpHEH C IIOMOLIBIO
TPUTOHOMETPUYECKOMN

http://www.fipi.ru/ —

Tpuronomerpuueckue OUITN
yHILIH 1 X OKpYKHOCTH. [IpUMEHATS | http://4ege.ru/ — 4 EI'D
(opMyIIBI TPUTOHOMETPUM | py
rpaduKu. 9 .
TOHFOHOMETDHYCCKIE JUISL PEeLIeHNs] OCHOBHBIX https://ege.sdamgia.ru/ —
P P TUIIOB Pemry EI'D
HCPaBCHCTBA TPHTOHOMETPHHUECKHX https://resh.edu.ru - P3LL
HepaBeHCTB. Mcnonb30BaTh
U(POBBIE PECYPCHI IS
MOCTPOCHHS U
UCCIIEIOBaHUs TpapuKOB
byHKIUI
OrtepupoBath mosTHsMu: | Nt/ www.fipi.ru/ —
[TpousBonHas. (bYHKIMS HeTIpepbIBHAS Ha DUIIN
http://4ege.ru/ — 4 EI'D
[Tpumenenue 24 OTpe3Ke, TOUKa pa3phiBa
MIPOU3BOIHOM (YHKIIMH, aCUMIITOTA py

rpaduka QyHKIIH.

https://ege.sdamgia.ru/ —
Pemy EI'D
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IIpumeHsATH cBOMCTBA
HENpepbIBHbIX (QYHKIMH
JUIsl pEIICHUs 3a/1a4.
OnepupoBaTh NOHATUAMU:
nepBasi U BTopas
MIPOU3BOIHBIC (DYHKIINU;
NOHUMATh (PU3UYECKHUNA U
FEOMETPUUYECKUI CMBICTT
MPOU3BOAHOM; 3aMUCHIBATH
YpaBHEHUE KacaTEIbHOM.
BbraucnsaTe Npon3BogHbIE
CYMMBI, IPOU3BEICHMUS,
YAaCTHOTO U CIIOKHOU
bynkun. U3yyarsb
IIPOU3BOJIHBIE
AIIEMEHTAPHBIX (YHKIIHH.
Hcnons3oBate
TF€OMETPUYECKHUN U
¢bu3nueckuit cCMbICT
IIPOU3BOHON Ul PEILIECHUS
3a1a4

https://resh.edu.ru - P3LU

WNHurerpai u ero
IIPUMEHEHUS

OrnepupoBaTh MOHITHIMU:
nepBooOpa3Has u
OTIpe/IeNIeHHbI UHTErpal.
Haxoauts nepBooOpa3Hbie
AIIEMEHTAPHBIX QPYHKIMIA U
BBIYUCIIATH HHTETPAI IO
dbopmyne HetoTona —
Jletionuna. Haxoante
IUIOUIA/IM TUIOCKUX QUTYp U

http://www.fipi.ru/ —

DOUIIN

http://4ege.ru/ — 4 ETD
py

https://ege.sdamgia.ru/ —
Pemy EI'D

https://resh.edu.ru - P3LU
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00BEMBI TEJT ¢ IIOMOIIBIO
onpeneaEHHOTO HHTETrpaJa.
3HAKOMHTBLCSA C
MaTeMaTUYEeCKUM
MOJICIIUPOBAHNEM Ha
npuMepe
muddepeHIaTbHBIX
ypaBHeHul. [Tonydars
MIPEJICTABICHUE O 3HAYCHUHN
BBEJCHUS TOHSTHS
WHTErpajia B pa3BUTHH
MaTeMaTHuKU

Cucrembl ypaBHEHU

12

OrnepupoBaTh NOHITHIMHU:
CHUCTEMa U COBOKYITHOCTD
YpaBHEHU U HEPABEHCTB;
pelIeHUE CUCTEMBI WU
COBOKYITHOCTH;
PaBHOCUJIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEJICTBHUSL.
Haxonute pemenns cucrem
Y COBOKYITHOCTEM LEIBIX
paIMOHAIBHBIX,
HUPpALMOHATBHBIX,
MOKa3aTeNbHBIX U
norapuMUUECKUX
YpaBHEHU U HEPABEHCTB.
[IpuMeHsTh cucTeMbI
YPAaBHEHUH K PELICHUIO
TEKCTOBBIX 3aJ1a4 U3
pa3IUYHBIX obOJacTei

http://www.fipi.ru/ —

DOUIIN

http://4ege.ru/ — 4 ETD
py

https://ege.sdamgia.ru/ —
Pemy EI'D

https://resh.edu.ru - P3LU
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3HAHUH U peajbHOM KU3HU;
MHTEPIPETUPOBATH
IIOJIyYEHHBIE PEILICHUS.

OrnepupoBaTh HOHITHIMHU:
HATYypaJIbHOE U IEJI0e
YHCII0, MHOKECTBO
HATYpaJIbHBIX YHCEIL.
Hcnonp30BaTh MpuU3HAKU

http://www.fipi.ru/ —

OUITN

JETUMOCTH LIETIBIX YHCET; http://4ege.ru/ — 4 ETD
HarypaneHble u nesnsie 5 octaTku 1o moaynwo; HO/J{ py
qrcia 1 HOK HaTypaJbHBIX https://ege.sdamgia.ru/ —

gycen; anroput™ Epkiupa  Pemy EI'D

JUIS peleHns 3aa4. https://resh.edu.ru - P3LL

3anuchIBaTh HATYPAIBHBIC

qrclia B pa3IndHbIX

MO3UIIMOHHBIX CUCTEMAaX

CUHCIICHUS

MopennpoBaTs peajibHbIE

CUTYaIlUH Ha SI3bIKE

anreOpbl, COCTABIATh http://www.fipi.ru/ —

BBIPQXCHHUS, YPABHEHUS, U
[ToBTOpeHwue, HEPABEHCTBA U MX CUCTEMbl | http://4ege.ru/ — 4 EID
00o01eHue, 18 0 YCJIOBHUIO 33JauH, Py
CUCTeMAaTH3aIIHs UCCIIEIOBATh MOCTPOEHHBIE = https://ege.sdamgia.ru/ —
3HAHUH MOJIeNH ¢ ucnonp3oBanmem ~ Pemry EI'D

anmapara anreOpbl.
[TpumensTh QyHKUINU IS
MOJICITUPOBAHUS U
UCCIIEIOBaHMS PeaIbHbIX

https://resh.edu.ru - P3LU
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YHCJIe COLUANIBHO-
HKOHOMHUYECKOTO U
(bu3n4ecKoro xapakrepa,
CpeACTBaMu anreOpsl U
MaTeMaTHYECKOTO aHaJIn3a




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

«Aneebpa u mavana mamemamuuecxkoeo awanuza 10-11», aemopos: II.A.Anumos, FO.M.
Kanseun, M.B. Tkauésa, H.E. @éooposa, M.U. Illabynun. — M. [Ipoceewenue, 2018.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1.

N

o

10.

11.

12.
13.

14.

Anrebpa u Hayana mMaTemaTudeckoro ananusa. 10 kmacc. B 2 4. U.2. 3agaunuk 1uist
ydamuxcs o011eo0pa3oBaTeibHbIX yupexaeHuil (mpoduibHbiii ypoBens) / [A. T.
MopakoBud u 1p.]; mox pea. A.I'. Mopakosuda / M.: MHeMo3nHa

Jlureparypa i ydamuxcs:

JI.A. AnekcanapoBa AnreOpa 1 Havyaa aHainu3a. CamocrosTenbHble padoTsl 10 kimacc. —
M.: MHaeMo31Ha;

JI.LA. AnexcanzipoBa Anrebpa u Havyana aHanuza. CamoctositenbHbie paboTsl 11 kimace. —
M.: MuaeMo31Ha;

®. @. Jlpicenko Marematuka EI'D — 2014 . Maremaruka. — PocrtoB-Ha-Jlony:
Jleruos;
C. M. Caaksn, A.M. lNonpaman, J[.B. [enucoB 3amaum mo anreOpe ¥ Havaiam

ananu3za 10-11 kmacc. — M.: [Ipocserenue.
Maremaruka. TpeHUpPOBOYHBIE TEMATHUUYECKUE 3a/laHUs ITOBBIIIEHHOW CIIOKHOCTH C
orBetamMu Juiai monrotoBku k EID wm x gpyrum  ¢opMam  BBITYCKHOTO H
BCTyIuUTeNbHOro 3k3amMeHoB / coct. .M. KoBanesa, T.U. by3zynuna, O.JI. be3pykosa,
1O.A. Po3ka — Bonrorpaz: Yuurens;
EI'D 2014.Maremaruka /coct. CemenoBA.JI., SAmenkol.B. — MockBa: «AcTpeinby;
I'.B. Jlopodees, I' K. Mypapun, E.A. CenoBa COOpHUK 3alaHU¥ I MOATOTOBKH H
IIPOBE/ICHUs MUCBMEHHOTO K3aMeHa [0 MaTeMaTuke (Kypc A) u anreOpe U Hadajgam
aHanuza (kypc B) 3a kypc cpenneit mxkonsl. 11 k. M.,lpoda;
®.®. Jlsicenko Marematuka EI'D. YueOGHO-TpeHHpOBOUHBIE TecThl. — PocToB-Ha-
Hony: Jlernos;
Kopemkosa T.A., B.B.Mupomn, H.B. IlleBeneBa. Marematuka TpeHupoBouHbIE
tectel EI'D .

TS YIUTEIIS:
A.I'. MopakoBuu Aunredpa u Havana aHanuza.l10-11kmacc. Metoguueckoe mocodue
i yuurens. — M.: MHeMo3uHa;
A.I'. Mopakosuu, I1.B. CemeHoB. Anredpa u Hadajga MareMaTH4eckoro aHanusa. 11
KJjacc. Meronudeckoe rnocooue s yuurens. — M.: MHeMo3uHa;

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.fipi.ru/ — ®UTIN

http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemry ET'D

https://resh.edu.ru - POIII



https://www.google.com/url?q=http://www.fipi.ru/&sa=D&source=editors&ust=1655926999582756&usg=AOvVaw1AiacaPLWxXLcrzQDUediL
https://www.google.com/url?q=http://4ege.ru/&sa=D&source=editors&ust=1655926999583193&usg=AOvVaw2mZNQxYifZeQSBX5J9MFOL
https://www.google.com/url?q=https://ege.sdamgia.ru/&sa=D&source=editors&ust=1655926999583531&usg=AOvVaw3NhJuxpRRMzbgYFhmCGZHK
https://resh.edu.ru/subject/lesson/4756/

