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PaGouast mporpamMma y4eOHOTO MpeaMeTa «MaTeMaTHKa 00s3aTeNbHOM MPeIMETHOM 001acTH
«Matemaruka 1 uH(popMaTHKa» pazpadorana Ha ocHoBanuH 11.18.2.2 PI'OC COO, n.146. ®OIT
COO u peanuzyercs 2 roga ¢ 10 mo 11 kmacc B cOOTBETCTBHH ¢ (PeiepaabHbIM YU4SOHBIM INIAHOM
cpenHero odmiero oopazoBanus (5-onesHas yuebHas Heoes).
PaGouast mporpamMmma pazpabotana B cOOTBeTCTBHH ¢ [losokeHrem o pabouux mporpaMmax u
oTIpesieNsieT OPraHu3aIiio 00pa30BaTENbHON IEATETLHOCTH YUUTENIEM 110 Y4eOHOMY MTPEaAMETY
«MaremaTukay (6a30BBIi YPOBEHB ).
Pabouas nmporpamma yuebHoro npenmera «MaTemaTuka (6a30Bbli YPOBEHbD) SIBIISIETCS YaCThIO
OOII COO, onpeaenstome:

® TOSICHUTENIbHAS 3alHCKa;

® cojepXkaHHUE,

e [UIaHUpPYEMbIE PE3yIbTaThl (JINYHOCTHBIE, METAPEAMETHBIE U MIPEAMETHBIC);

e TeMaTHYecKoe IUIAaHUPOBaHHE ¢ y4€TOM paboueil MporpaMMbl BOCIIUTAHUS U

BO3MOXKHOCTBIO Hcronab3oBanus JOP/LIOP.

PaGouast mporpamMma o0CyK/ieHa U TPUHSATA PEIICHUEM METOJUYECKOTO OObETMHEHUSI YIUTEICH
«EcTecTBEeHHO-HAYYHOT O IIUKJIa» U COTJIaCOBaHAa 3aMecTuTeneM aupekropa no Y BP MKOY
«ITecounomyoporckas COLLy.
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MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueGHOTO Kypca «Ajiredpa M Hayala MaTeMaTHUYECKOTO aHaIH3a»
6a3oBoro ypoBHs misi obyuatommxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOrO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0lero odpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbABIAEMBIX K MaTEMAaTHYECKOMY OOpa3oBaHHUIO, U
TpaguIMiA poccHiickoro oOpaszoBaHus. Peann3anumsi mporpamMMbl 00ecrieurMBaeT OBJaJCHHE
KJIIOYEBBIMM KOMITETCHLIUSMHU, COCTABISIONIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIBHOTO PA3BUTHSA
JUYHOCTH 00yYaIOIINUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4ecKOro aHAJIM3a» SBIAETCS OJHMM M3 Hamboiee
3HaYMMBIX B NPOTPaMME CTapIleil IIKOJIBI, TMOCKOJIBKY, C OJAHOH CTOPOHBI, OH O0eCHeuynuBacT
MHCTPYMEHTAJbHYIO 0a3y A HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOPOHBI, (OPMHUpPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHWE YYalluxXcsi Ha YpOBHE,
HEOOXOIMMOM ISl OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJalniuecs OBJIaJeBalOT YHUBEPCATLHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (OpMYJIHPYET CBOU AOCTHXKEHHS B MaTeMaTHUECKO# (popme.

Kypc anreGpsr m Hayan MaTeMaTH4ecKoro aHalIn3a 3aKiIajbIBaeT OCHOBY JJISl YCIICITHOTO
OBJIAJICHNUS 3aKOHAMH (HU3UKH, XHMHH, OHOJIOTHHM, TOHHUMAaHUS OCHOBHBIX TCHJCHIUH
HKOHOMHKH U OOIIECTBEHHOH >KHU3HH, ITO3BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX IH(PPOBHIX
U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh UX B MOBCEIHEBHOU XHU3HHU. B TOXE
BpeMsI OBIIaJIeHHE aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTHYeCKUMH KOHCTPYKIHSMH
pa3BHBAaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKICHHS,
UCIOJIb30BaTh O0OOIIEHHE M KOHKPETHU3alHWio, aOCTparupoBaHUE M aHAIOTHIO0, (HOpMUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B Xo1e n3ydenus anreOpbl U Hadall MaTeMaTU4ecKOro
aHaJM3a B CTapUIel IIKOJE yJalluecs MOIydYaroT HOBBIM OIBIT PEIICHMs NMPHUKIATHBIX 3a]ad,
CaMOCTOSAITENIFHOTO ~ MOCTPOEHHMSI ~MAaTEMaTHUECKMX  MOJeJed  peajbHbIX CHUTyalud |
UHTEPIpPETallMd TOJTYYEHHBIX pEIICHHH, 3HAKOMATCS C MPUMEpPaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B MpUPOJE, HayKe U B HCKYCCTBE, C BBLIAIOLUIMMUCS MaTEeMaTHUYECKHUMH
OTKPBITHAMH U X aBTOPAMHU.

Kypc obnamaer 3HaYMTENBHBIM BOCHHTATEIBHBIM ITOTEHIMAIOM, KOTOPBIH peann3yercs
Kak yepe3 y4eOHbII MaTepHual, cocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaKk M 4Yepe3 cCHenuduky y4eOHOW [eATeNbHOCTH, TpeOyIomel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJODKUTEIBHOM KOHIEHTpAaIWW BHUMAHHMS W  OTBETCTBEHHOCTH 3a
MOJTYyYEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHus anrebpe M HadajsaM MaTEMaTUYECKOro aHaIM3a JICKUT
NeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

CrpykTrypa Kypca «Anredpa n Hayajga MaTeMaTHYECKOT0 aHAIN3a» BKITIOYACT CIIEAYIOIINe
COoZIepKaTeIbHO-METOINYeCKNe JUHHUN: «Yncia W BeMHCICHUS», «DYHKIUH W TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMatemarndyeckoro aHanuza», «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE conepKaTelbHO-METOIUYECKUE JIMHUM H3Yy4aroTCs Ha MPOTSHKEHUH JBYX JIET
o0y4eHHus B CTaplueil IIKoJe, €CTECTBEHHO IOMONHSS APYr Ipyra M IMOCTENIEHHO HACHIMIASCH
HOBBIMH TEMaMH U pas3zienamu. JlaHHBIH Kypc SBISETCS MHTETPATHBHBIM, ITOCKOJIBKY
oObenuHseT B ce0e cofepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUUIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUSI MHOXKeECTB U Ap. [1o mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUYECKHM aliapaToM, Yy HHUX MOCIEI0BaTEIhHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yYMEHHE CTPOHTHh MATEeMAaTHYECKYH) MOJENh peallbHON
CUTyalluu, MPUMEHSITh 3HaHUA, MOJTY4YeHHbIE B Kypce «Anredpa W Hayajda MaTeMaTHYECKOTO
aHa/M3ay, A PELIEHUS CaMOCTOSTENbHO CHOPMYIMPOBAHHOM MaTeMaTHYecKOW 3aiadu, a
3aTeM MHTEPIPETUPOBATH NMOIYUCHHBIN pe3yibTarT.

ConepxxarenbHo-MeTonUuecKass  JuHUS  «Yucaa W BBIYMCICHMS))  3aBEpUIACT
dbopMupOBaHHE HABBIKOB HCIIOJIb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTo B
OCHOBHOM mIKoje. B crapmiell mkoiie ocoboe BHUMaHHUE yAeIseTcss (HOPMUPOBAHUIO TTPOUHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKIIOYAIOIIUX B CeOs HMCIOIB30BAHUE PA3NTMUYHBIX (OPM 3ammcu
JEUCTBUTENILHOTO YHKCJa, YMEHHE pAlMOHAIIHO BBIMOJHATh JCHCTBUA C HHUMH, JeNaTh
OPUKUAKY, OLEHUBaTh pe3ynapTaT. OOydaromuecs TMOMY4alOoT HaBBIKM MPHOIMHKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEUCTBHM C YHCIaMH, 3alUMCAaHHBIMH B CTaHJIAPTHOW ¢opme,
MCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» PEAM3YeTCs HAa MPOTSHKCHHH BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJBbKY B KaXJOM paszlene MporpaMMbl IMPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIKX 3a7a4u. OOyuaromuecs oBlaeBal0T Pa3IMYHbBIMU METOIaMU PEILICHUS 1IeJIbIX,
paIMOHATILHBIX, UPPAIIMOHATILHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUISCKUX U TPUTOHOMETPUUECKUX
ypaBHEHUM, HEPABEHCTB U UX cUCTEM. [lomydyeHHbIe YMEHUS UCTIONIB3YIOTCS MPU UCCIIEI0BAHUN
GyHKIMI ¢ TOMOIIbIO MPOU3BOIHOM, PEIICHUH MPUKJIAAHBIX 33/a4 U 3aJad Ha HaXOXKJEHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHU QyHkuuu. JlaHHas copepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHME YMEHHUH BBIIOJHATH PAcUYEThl MO (opMynnaM, MpeodpazoBaHUs
LEJIbIX, PaIlMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKEHHM, a TakKke
BBIpQXEHHM, COJepKallMX CTeNeHu U Jorapudmbl. brarogaps u3ydeHuio anredpanvyeckoro
MaTepuaia MPOUCXOIUT JalbHeHIee pa3BUTHE AITOPUTMUUECKOTO U aOCTPAaKTHOTO MBILIUICHUS
yyammxcs, (GOPMUPYIOTCS HABBIKH ACITYKTUBHBIX PACCYXACHHM, pabOThl C CHUMBOJIHHBIMU
dbopMamu, IpeACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPaBEHCTB.
Anre6pa npeanaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTHI JUISl pEICHHUS TPAKTUUYECKUX U €CTECTBEHHO-
Hay4YHbIX 3314, HarJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass TuHUS «DyHKIUU U TpaQuKu» TECHO NEpeIieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3aaéT IO0CJIeI0BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEneHHOH, TMOKa3aTeNbHOM, JiorapuPMUYecKoil u
TPUTOHOMETPUYECKUX (DYHKLUMNA, MX CBOWCTB M TIpadHKOB, HCHOJIb30BaHUE (YHKUMHA s
pelieHus 3a1ad W3 APYrux y4eOHBIX MPEeIMETOB M pPeaTbHOW KU3HU TECHO CBSI3aHO Kak C
MaTEeMAaTHYECKUM aHAIM30M, TaK M C PEIICHHEM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Ooinbioe
BHHUMaHue yjensiercs (pOpMUPOBAHUIO YMEHUS BbIpaxaTb (OpMyJaMU 3aBHCHUMOCTH MEXKIY
pPa3IUYHBIMU BEJIMYMHAMHU, HCCIIENOBaTh IOJy4YeHHbIE (YHKIMH, CTPOUTh HX TpaduKu.
Marepuan 3TOM COACPKATEIBHOM JIMHUM HAlEJIEH Ha pa3sBUTHE YMEHUHM U HAaBBIKOB,
MO3BOJIIIONIMX ~ BBIP@XKaTh 3aBUCHMOCTH MEXAY BEIUYMHAMU B pa3indHON  (dopme:
AHAJTUTUYECKON, TpaduyecKo M CIIOBeCHOHW. Ero wu3ydeHne CrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHIEHMIO W KOHKPETU3allUH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHas nuHusa «Hadana maTeMaTHYeCKOro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33a[a4, TOCTYIHBIX 00ydaromumcs, y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH rpaduku GyHKUUN, OIpEeaenaTh uxX
HauOOJIbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBEMBI TEll, HAXOAUTh



CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHasg conepKaTellbHAs JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHMS MAaT€MaTUYECKUX MOJCIEH pPEaJIbHBIX CUTYalUHd, HaXOXKIACHUS
HaWJIy4dllero pEeLICHUs B IPUKIAIHBIX, B TOM YHUCIIE COLUAIbHO-DKOHOMHUYECKHMX, 3aJayax.
3HaKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OpMaNbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUIl pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B Hayke, TEXHUKE M HcKyccTBe. OOyuaromipecs y3HAIOT O
BBIIAIOIMXCSl PE3YJIbTAaTaX, IOJYyYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaK HayKH, U HX
aBTOpax.

CopepxaTenbHO-METOANYECKAs TUHUA «MHOXKECTBA U JIOTUKa» B OCHOBHOM IIOCBSILICHA
JJIEMEHTaM TEOPHUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbosee YHUBEPCAIbHBIN SI3bIK, 00BEANHSAIONINNA
BCE pasleibl MAaTeMATHKUM M €€ TPUWIOKCHHWM, OHHM CBSA3BIBAIOT DPA3HBIE MAaTEMAaTHYECKHE
JUCLMIUIMHBL B eauHoe uenoe. 1loatomy BaXXHO IaTh BO3MOXKHOCTBH IIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTUKA U HCIOJIL30BAaTh €ro I
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauana MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHHUS
MoJieNiell peallbHbIX CUTYallui, UCCIEJOBAHUS 3TUX MOJEJEH ¢ MOMOIIBIO anmapara anreopsl u
MaTE€MaTU4YeCKOro aHajlu3a M MHTEPIpEeTaluu IIOJIYYEHHBIX pe3yiabTaToB. Takue 3agaHus
BIJICTEHBl B KaXIbli M3 Pa3feiioB IIPOrpPaMMBbI, IOCKOJIBKY BEChb MaTepHal Kypca IIUPOKO
MCIIOJIB3YETCS Ul PEUICHUs MIPUKIAIHBIX 3ana4. [Ipyu pemennn peanpHbIX MPaKTUYECKUX 3a7ad
yyaliyecss — pa3BUBAalOT  HAOJIOAATENbHOCTh,  YMEHHME  HAaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HMCIOIB30BaTh AHAJOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MPoOIEMYy.
JlesaTrenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHMs NPUKIAIHBIX 3aJad OpraHU3yercs B
npolecce U3y4eHus BceX TeM Kypca «Anredpa U Hadana MaTeMaTHYECKOT0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM maHe Ha U3ydeHHUE Kypca ajareOpbl M Hayajl MaTeMaTHYeCKOro aHaln3a Ha 6a30BOM
ypoBHE oTBOJUTCA 2 yaca B Henento B 10 knmacce u 3 vaca B Henento B 11 kiacce, Bcero 3a Ba
roga ooyuenus — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIC U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeneHue apoOeil W MPOIEHTOB ISl pEIICHUs
MPUKJIAJAHBIX 3a7a4 U3 Pa3JIMYHBIX OTPACiIe 3HAHUHN U PEaTbHON KU3HHU.

JleiicTBuTenpHbIe uyKMcna. PanyoHalbHble U MpPpaLMOHAIbHBIE YMCIa. ApHU(pMETHYECKHE
oTiepaIuu ¢ JACUCTBUTEIHHBIMU YuclIaMu. [IpuOnrmkEéHHbIC BBIYUCICHUS, TIPABIIIa OKPYTIICHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.



Crenens ¢ menbiM mokasareneM. CtanmapTHas ¢opma 3amucy JACHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanne moaxonsmie QGopMbl 3amucu  JEHCTBUTENBHBIX YHCEN I pelIeHUs
MPaKTUYECKHX 3a/1a4 U NPEJICTABIICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypanbHOW cteneHu. [leficTBus ¢ apudMeTHuecKUMU
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOT'O apryMeEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxzaecTBa u TOXKIECTBEHHbIE Pe0Opa30BaHUSI.

[IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMybI.

YpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemienue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHHI U HEPABEHCTB.

Pemienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMI W HEPABEHCTB K PELIECHUIO MAaTEMAaTHYECKUX 33Jad W 3aJay W3
pa3nuyHbIX 00JacTell HayKH U peatbHOM KU3HU.

DOyHKUUM U rpapuku

OynKus, crocoosl 3ananus yakiuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie pyHKITUN.

OO6nacth onpeseneHnsl ¥ MHOXKeCTBO 3HaueHni Gynknuu. Hymu dyakuun. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 TpadUK KOPHS /7-0i CTETICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICICHUE TPUTOHOMETPUYECKUX (PYyHKUIUN
YHMCIJIOBOT'O apryMeEHTA.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMsA  IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTpuyeckas —mporpeccud. beckoHeyHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH T€OMETPHUYECKONW MPOTPECCHH.
@opMyna CIOXKHBIX IPOLEHTOB. Vcnosb30BaHME MPOrpeccuu Ui PEeIIeHUs pealbHBbIX 3adad
MIPUKJIIAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepanuu Haja MHoOkecTBaMu. Jmarpammel Dilnnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O armapara JUlsli ONUCAaHUsl peaJbHbIX IPOLECCOB W SIBICHUM, NPH
pELIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCE.
CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHHU.
Jlorapudm uucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(PMBEI.
YpaBHeHUs M HEpaABEHCTBA



[IpeoOpazoBanue BEIpaKEHUH, COIEPKAIIUX JTJOTaPUPMBI.

[IpeoOpazoBanue BEIpAKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM [TOKAa3aTeJIeM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PeleHue NpukiIagHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPAaBHEHUMN.

CucTembl 1 COBOKYITHOCTH PallHOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOU )KU3HH.

DOyHKUUM U rpapuku

Oynaknus.  [lepuogmveckne  Qyaknuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI GyHKIUU. HaunOonbliee ¥ HauMeHbllee 3HAYeHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaPUKH.

[TokazaTenpHas u orapudmudeckas QyHKIIUN, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpadukoB PyHKITUN Il pEIICHUS] ypaBHECHUH U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUNA IS WCCIEIOBAHHS TPOIECCOB M 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana maTemMaTHuecKkoro aHajimsa

HenpepriBable pyHKIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPAaBEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 pU3MUECKUI CMBICI TPOU3BOAHOIA.

[IpousBoaHble 3meMeHTapHBIX (QyHKIUH. DOpMysIbl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumMeHeHne MpOn3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U KCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAaMMEHbBIIET0 3HaUCHHUs (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre NpPOM3BOAHOM [UI HAXOKIAEHUS HAWIYYLIETO pPELIEHUS B INPUKIATHBIX
3aJa4ax, JJIs ONpeesIeHUs] CKOPOCTH IMPoLecca, 3a1aHHOT0 (OpMYIIOi WU TpaduKoOM.

[TepBooOpaznas. Tabmuia mepBoOOPa3HBIX.

Wuterpan, ero reoMmerpuyeckuii W (U3MUECKUN CMBICI. BblumcieHue uHTErpana mo
¢dopmyne HeroTona—IJlelioauna.

IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyebHoro mpeamera «MaTemaTukay JODKHO oOecredynBaTh JOCTHIKCHHE HA
YpOBHE CpenHero oomero o0pa3oBaHUS CHEIYIOMIMX JUYHOCTHBIX, METalpPEeIMETHBIX U
IpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHMs IporpamMmbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCA:

I'pasxiaHcKO€ BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMM OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBA, MPEICTABIEHUEM O MAaTEMAaTUYECKHX OCHOBaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHMH, HpPOIENyp TIpakJaHCKOro oOmiecTBa



(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMATBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (YHKIMSIMHU ¥ Ha3HAYECHUEM.

[TarproTn4eckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKON MICHTHUYHOCTH, YBOKECHUS K TIPOLLIOMY
U HACTOSILIEMY PpOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHIMCKHX MAaTEMaTUKOB U POCCUMCKOM MAaTEeMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HayKM U JIEATENBHOCTHIO YUYEHOIO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IIOCTPOEHHUE
YCTOMYMBOTO OyayIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyX IECHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIu4YHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHUS NPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HUHTEpecax
3I0pOBOTO U 0€30mMacHOro obpa3a XU3HU, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (pusndeckas
AKTUBHOCThH); (PU3NYECKOrO COBEPIICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JEATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIly, OCO3HAaHHWEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpodheccuoHANBbHOM JesTeIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyayiiei nmpodeccun U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
peUIEHNN TPaKTUYECKUX 33]1a4 MaTEMAaTUYECKON HAIIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, MOHMMAaHUEM BIMSHUS COIHMAIBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00AaTbHOTO  XapakTepa HKOJIOTMYECKUX  MpoOiieM; OpueHTalued Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUU Ui PEelICHMs 3a/1a4 B OOJIACTH OKpYXKarollled cpeibl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIbI.

[{eHHOCTH HAay4YHOTO ITO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTHKH, MOHUMAHHEM MaTEMAaTHYECKON HayKd Kak cepsl
YEJIOBEYECKON JEATEIIBHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl Pa3BUTHS LIMBWIN3ALNY;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTE€MaTH4YeCKOW KYyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh TNPOEKTHYH) M HCCIEIOBATEIBCKYIO JI€ATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI



MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHOro npeameta «MaTtemaTukay
XapaKTepU3YIOTCS ~ OBIAJCHHEM  yHHBEPCAIbHBIMA  MO3HABATEJBHBIMH  JCHCTBHUIMH,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSIMU, YHHBEPCATBHBIMU  PETYISITHBHBIMU
NEUCTBUSIMU.

1) YauBepcaibHbIC MO3HABATEIbHbBIE ICUCTBUS, 00ecTieunBaroT GopMupoBaHue 0a30BBIX
KOTHUTHBHBIX MPOIECCOB O0YYarOUMXCsl (OCBOGHHME METOJOB MO3HAHMS OKPY)KAIOLIET0 MHUPA;
NpUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalnii, yMeHui paboraTh ¢ nHGopManuei).

ba3oBrle mornueckue neMCcTBU:

® BBIBIATH M XapaKTepU30BaTh CYUIECTBEHHbIEC MPU3HAKKM MAaTeMaTH4YECKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHATUAMHU; (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUM;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

® BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U IPOTUBOPEUNs B (haKTax,
JTAHHBIX, HAOMIOACHHSIX W YTBEPKACHHSX; MPEANaraTh KPUTEPHH HJSl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlelaTh BBIBOJBI C HMCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUN (TpsSMBbIe
U OT TPOTUBHOIO), BBICTpaMBaTh AapryMEHTAlUIO, MPHUBOIUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBOBI;

e BpIOMpaTh CHOCOO pemeHus y4eOHOM 3ahayu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HanboJee MOIXOAMNI ¢ yYETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPUEB).

Bba3oBrle nccieqoBaTeIbCKUE OEHCTBUS:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIEAOBAaTEIbCKUH  MHCTPYMEHT  TO3HAHMS,
bopMyIpOBaTh BOIPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNE, MPodIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEIOBaHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTEW MAaTeMaTH4YeCKOro OO0beKTa, SBICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

® CaMOCTOATENBHO (opMyaupoBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjibTaTam
pOBEAEHHOTO HAOIOCHUS, UCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH;

® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEAIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

® BBIABIATH ACPUIUTHI HH(POPMAIIUY, JAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOMPOC U
JUTSI pEIICHUS 3a1a9H;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIW3UPOBATh,
CUCTEeMaTU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MpeJICTaBICHHUS,



2)

CTPYKTYypUpOBaTh HH(OpPMALMIO, TPEACTaBIATh €€ B pa3IuuHbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HANE&KHOCTh HWH(POPMAIMU TIO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

Yuuseepcanvuvie Kommynukamuenwvie oelicmaus, obecneuugarom cphopmMupo8aHHOCmb

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
OO01eHue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUHU C YCIOBUSAMHU M LEISIMHU
OOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAaXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHH IO XOLy pEIIeHHs 3aa4l, KOMMEHTHPOBATh
IIOJIyYCHHBIH pe3yibTarT;

B X0/ 0OCYKJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMBI, TPOOJIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh HJEW, HAICJIEHHbIE Ha TMOMCK PELICHHS;
COIIOCTABJISITh CBOM CYXAEHUS C CYXKICHMSAMU JApPYTrMX YYaCTHUKOB JIMANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoIIacusi, CBOM BO3PAKEHHUS;

NPEICTaBIATh Pe3yIbTAaThl PELICHHS 3a]laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BHICTYIUIEHUS C Y4YETOM 3ajau MpE3eHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

MOHUMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON U WMHIAUBUAYAIbHOW pabOThI
OpU pelleHuH Y4eOHBIX 3aJay; MPUHUMATh LEJdb COBMECTHOW JESTeIbHOCTH,
IUTAHUPOBATh OPTraHU3allUI0 COBMECTHOM paboThl, pachpeneniartb BHABI pPadoT,
JIOTOBAapHUBAThCS, OOCYXKJIaTh IPOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CY ACHUS, 0OMEH MHEHH, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl U KOOPAWHUPOBATH CBOU
JNENCTBUS C IPYTMMH YiIEHAMH KOMaH/Ibl; OIICHHUBATh KA4€CTBO CBOETO BKJIAJ1a B OOIIMIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecyniamugHble Oelicmsus, 00ecneuusarm Gopmuposarue cCMoviCi08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranu3zanmsi:

COCTABJISITh TUIAH, AITOPUTM PEUICHUs 3aJladd, BBIOMpATh CHOCOO pEIIeHUs ¢ y4ETOM
UMEIOIINXCS PEeCypCoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH

BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM HH(pOpMaILUK.
CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHM TI03HABATEIbHON pEeIIEKCHH KaK OCO3HAHMs COBEPIIAEMbIX
JEUCTBUM W MBICTUTEIBHBIX IIPOIIECCOB, WX PE3YJBTATOB, BIANETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M Pe3ysibTara PELICHUs MaTeMaTUYecKOou
3a7a4u;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHUU 33/a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAJCHHBIX
OImMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa IEId W YCIOBHUSAM, OOBSICHATH TPUUUHBI
JOCTYDKCHHSI WJIM HEIOCTHDKCHHS PEe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yuyeOHOro Kypca «Anredpa U Hayaja MaTeMaTHUYECKOTO aHajin3a» Ha YpPOBHE
cpenHero odmiero oOpa3zoBaHus JOHKHO 00eCleUnBaTh JAOCTHXKEHUE CIEIYIOMIMX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KUIACC

Yucsa ¥ BBIYUCICHUSA

OmnepupoBaTh HNOHATUSAMH: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JecsITUUHAs APOOb, MPOLIEHTHI.

Bemonuate apudmerndyeckue omnepanud € paldOHAIBHBIMM U JACHCTBUTEIbHBIMU
YHCJIaMHU.

BoimonHATh npuONMKEHHBIE BBIYUCICHHS, HCIONb3Yys NpaBWiIa OKPYIJICHHS, JAeiaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUM.

OnepupoBaTh MOHATUSIMH: CTENEHb C LIEJBIM MOKa3aTeleM; cTaHJaapTHas gopma 3amucu
JeMCTBUTENIFHOTO YHCIAa, KOPEHb HATYpaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOIAIIYI0 (opMy
3anMcH JEHCTBUTENBHBIX YACEN JUIS PELICHUS] IPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

OnepupoBaTh MOHATHUAMM: CHHYC, KOCMHYC W TaHI€HC NPOU3BOJIBHOTO  yIJa;
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOIO yIJia Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKrEe (QYHKIUH.

YpaBHeHUsS M HEPaBEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PallOHAJIBHOE,
UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BemonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUYECKHUX  BBIp@XEHHMM M pemiarth
TPUTOHOMETPUUECKHE YPABHEHUS.

BoimonHATh nmpeoOpazoBaHUs 1IENBbIX, PAMOHANBHBIX U MPPALMOHAIBHBIX BBIPAXKCHUN U
penaTh OCHOBHBIE THIIBI LIENIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA U PELICHUs MATEeMATHYECKUX 3a7ad U 3a7a4d W3
pa3nuyHbIX 00JacTell HayKH U peatbHOM KU3HU.

MogenupoBaTh peaibHble CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHMS,
YpAaBHEHUs, HEPAaBEHCTBA [0 YCIOBHMIO 3a/1a4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM arrapaTa anreopbl.

DOyHKUUM U rpapuku

OmnepupoBaTh MOHATUAMH: (YHKLHUS, CIIOCOOBI 3a1aHUs (PYHKIMHU, 00JacTh ONpeNeIeHus
Y MHOKECTBO 3HAa4eHUH QYyHKIINH, TpaPuK QYHKITMH, B3AUMHO 0OpaTHBIE YHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUETHOCTh (YHKUWH, HYIM (QYHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaduku QyHKIUHI U1 pelieHus ypaBHEHUH.

Ctpouth ¥ uyuTaTh Tpa@uKu JUHEHHON (DYHKIIMH, KBaJAPATUIHOW (YHKIIMH, CTEIIEHHOMN
(GYHKIIMH C LIEIbIM TOKa3aTEeJIEM.

Hcnonb3oBarh rpaguku GyHKIUNA UIsI UCCIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH TpH
pelIeHUH 3a/a4 U3 APYTUX Y4eOHBIX MPEIMETOB M pealibHOW KHU3HH; BBIpaXarh (HopMyiIamu
3aBUCUMOCTH MEXIY BEITNYNHAMU.

Hayana maTemMaTHyecKkoro aHajaimsa



OnepupoBaTb MOHATUSAMH: IOCIEAOBATEIBLHOCTh, apU(MeTHUECKass M I'eOMETpHUYECKas
IIPOrPECCUH.

OnepupoBaTh NOHATHIMU: OECKOHEYHO yOBIBAIOIAsi TEOMETPHUECKAs IPOTrpeccusi, CyMma
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCHH.

3aaBaTh OCIEI0BATENBHOCTH PA3IIMYHBIMU CLIOCOOAMH.

Hcnonp30Barh CBOMCTBA IOCIEAOBATEIBHOCTEN U IPOrPECCHM I PELICHUs pealbHbIX
3a/1a4 IPUKJIAAHOIO XapakTepa.

MHozxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIEPALlUU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJs ONMCaHUs pEaJIbHBIX IIPOLECCOB
U SIBIICHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX YU4EeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BIYMCICHUSA

OnepupoBaTb NOHATHAMM: HATypaJbHOE, LEJIO€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEIBIX YHCEIN, Pa3JI0KEHUE YUCIIa HA TIPOCTBIE MHOYKUTENHN I PELLICHUS 3a1au.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(M YUCIIA, TIECATUUHBIC U HATYpaIbHbIEC JIOTapU(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpuMeHsATH CBOMCTBA CTENMEHHW M TPEoOpa3OBaHUS BBIPAKEHUN; OIEPHPOBATH
HNOHATUSIMM:  TIOKAa3aTEbHOE YpPAaBHEHME M HEPABEHCTBO; pelIaTb OCHOBHBIE  THUIIBI
IIOKAa3aTeNNbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHWH, COJAEpPXKALIMX JOrapu(pMbl; ONEPUPOBATH
HNOHATUSAMH: JIOTApU(PMHUUYECKOE YpPAaBHEHHE W HEPABEHCTBO;, pelIaThb OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB.

Haxoauts pemeHns NpocTENIINX TPUTOHOMETPUYECKIX HEPABCHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN M €€ PEILCHUE; UCIOJIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH AJIs PELLIEHUS IPAKTUUECKUX 3a4a4.

Haxoauts pemnieHus npoCcTeNINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peajabHbIE CHUTyallud Ha S3bIKE aiareOpbl, COCTABIATh BBIPAKCHMS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4y, UCCIIEOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM afnapaTa aireopsl.

DOyHKIUM U rpadpuku

OnepupoBaTb MNOHATUSAMM: IEpUOAMYECKas (QYHKLHUSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIHMM, HauOoJblllee ¥ HauMEHbIIee 3HaYCHHUS (DYHKIUH Ha
IPOMEXYTKE; UCTIOIB30BATh UX JJIS HCCIEI0BaHUS (PYHKIMH, 3alaHHON rpadukom.

OnepupoBaTh  MOHATHAMHU:  TpaduKd  TOKa3aTeNIbHOW,  JorapuMUYECKOH |
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX HAa KOOPAMHATHOH IJIOCKOCTU U MCIIOJIb30BaTh
JUIsl pEILIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM TIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX Ul PEIICHUS CUCTEMBI JINHEUHBIX YPaBHEHUM.

Hcnonb3oBathk rpaduku (GYHKIHA I WCCICIOBAHUS IPOIECCOB W 3aBUCUMOCTEH W3
JPYruX y4eOHbIX AUCLUIUINH.



Havaja MmaTeMaTH4eCKOro aHAJIHM3a

OnepupoBaTb  NOHATHSAMM:  HENpepbiBHAA  (QYHKUHWS; TMPOU3BOAHAA  (YHKLUU;
UCIIOJIb30BaTh T€OMETPUYECKHM U (PU3UUECKUN CMBICT IPOU3BOTHOM /TSl peILICHHs 3a/1a4.

HaxonnuTe NpoM3BOAHBIE 3JEMEHTApHBIX (YHKIMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp3oBaTh TPOM3BOIHYIO U HUCCIEAOBAaHUS (QYHKIMH HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOXKIEHUS HAWIYYIIEro PEIICHUS B IMPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSMH: MEPBOOOpa3Hasi MU MHTErpai; MOHUMATh N€OMETPUYECKHNA U
(du3nUecKuii CMBICT HHTErpaa.

Haxonute nepBooOpa3Hble 37€MEHTapHBIX (DYHKIHI; BBIYMCIATh MHTErpal 1o Gopmyie
Herorona—JleiiOouuna.

Pemate mpukiiagHble 33a4, B TOM YHCJIE COIMATBbHO-I)KOHOMHYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMH MAaTEMATUYECKOT0 aHAJIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne Koau4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U Konrpoanr  IIpakruue (undposbie)

n/  TeM NPOrpamMMmbl Bee HbBIE CKHe oOpa3oBaTeibH

I re padoTsI padoThbI ble pecypchl

https://ege.sdam

. gia.ru/
U JCUCTBUTCIBbHBIX YHUCCII.
1 14 1 https://ege.sdam
PaI_II/IOHa.HBHBIG ypaBHeHI/I}I nu

MHoOkecTBa paliOHaIbHBIX

gia.ru/
HEpaBEHCTBA
https://ege.sdam
OyHKIHH U TpadUKH. gia.ru/
2 CreneHs ¢ 1ebM 6 https://resh.edu.r
IOKa3aTelieM u/

https://ege.sdam

Apudmernueckuii KOpeHb N—
Oii CTeneHH. ia.ru/

1 1 .
3 HppauyoHaibHbIE yPaBHEHUS 8 h}tps.//resh.edu.r
uw/

Y HEPaBCHCTBA

https://ege.sdam

Dopmyibl gia.ru/

4 TpUroHoMeTpuu. T puroHomer 22 1 https://resh.edu.r
pUYeCcKre ypaBHEHUS u/

5 [TocnenoBarensHOCTH U 5 https://ege.sdam

pOrpeccuu gia.ru/
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11 KJTACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pa3suesioB H TeM Bcer  KonrtpoibH IpakTu4eck
oOpa3oBaTe/ibHbIE
1 NporpaMMel 0 ble padoThI ue padoThl
pecypchl
Crenenn ¢
parMOHAILHBIM
IIOKa3aTEeJIEM. https://ege.sdamgia.
ITokazarensHas 12 | ru/
byHKIHS. https://resh.edu.ru/
Iloka3aTenbHbIE
YpPaBHEHUS U
HEPABEHCTBA
Jlorapupmuueckas )
https://ege.sdamgia.
byHKIHS.
Jlorapugmuueckue 12 I/
https://resh.edu.ru/
YpPaBHEHUS U
HEPaBEHCTBA
Tpuronomerpuyeck ]
https://ege.sdamgia.
ue pyHKIUHN U UX
ru/
rpaduKy. 9 1 —
T https://resh.edu.ru/
PUTOHOMETPUIECK
Ve HEpaBEHCTBA
Tpoussomas. https://ege.sdamgia.
[Ipumenenue 24 1 h&/ N
IpOH3BOHOR ttps://resh.edu.ru/
https://ege.sdamgia.
Hurerpain u ero 9 ru/
NPHUMCHCHH https://resh.edu.ru/
https://ege.sdamgia.
CucreMnl 12 | ru/
ypaBHEHHIA https://resh.edu.ru/
https://ege.sdamgia.
Harypanbnsie u 6 ru/
LieJIBIE YKCiIa https://resh.edu.ru/
IToBropenue, https://ege.sdamgia.
000011IeHNE, 18 ) ru/
cUCTEMAaTH3aINA https://resh.edu.ru/
3HAHUHI
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