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MOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamMma ydyeOHOro Kypca «Anredpa U Hayana MaTeMaTUYECKOro aHaJIU3a»
0a3oBoro ypoBHs A ooyyatouuxesa 10 —11 kinaccoB pazpaborana Ha ocHOBe DeiepaibHOTO
roCyJapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CPEJHEro OO0HIero o0pa3oBaHUs, C yUYETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHMI, MPEIBIBISIEMBIX K MATEMAaTHIECKOMY O00pa30BaHUIO, U
TpaJuLMi poccuiickoro oOpaszoBanus. Peanuzaumst mporpammbl 0O€ClEUMBAET OBJIAJCHUE
KJIIOYEBBIMU KOMIETEHIMSIMU, COCTABIISIOIIMMU OCHOBY JJISI CAMOPA3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHMsl, LIETOCTHOCTh OOILIEKYJIBTYPHOIO, JINYHOCTHOTO U IMO3HABATEIBHOI'O PA3BUTHUS
JUYHOCTH O0YyYaromMnXCsl.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa v Hayana mMaTeMaTHYECKOTO aHAIM3a» SIBISIETCS OJHUM M3 HauOoliee
3HAUYUMBIX B MPOTPaAMMeE CTapIIeH IIKOJbI, TOCKOJIbKY, C OJTHOM CTOPOHBI, OH 0OEeCeunBacT
WHCTPYMEHTAJIbHYIO 0a3y IJisi U3Y4YeHHUsS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPyrou
CTOPOHBI, (OPMHUPYET JIOTHUECKOE W aOCTPAaKTHOE MBINIJICHUE YYalluxcs Ha YPOBHE,
HEOOXOMMMOM JIIT  OCBOCHHS KypcOoB HMHGOPMATHKH, OOIIECCTBO3HAHUS, HCTOPHH,
CJIOBECHOCTU. B pamMkax JaHHOro Kypca ydaiuecs OBJJCBAIOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpasi pOPMYJIUPYET CBOU JTOCTHXKEHHS B MaTeMaTUYeCKon hopme.

Kypc anre6psl 1 Hayan MaTeMaTHYECKOTO aHAIN3a 3aKIabIBA€T OCHOBY JIJIs YCIIEITHOTO
OBJAJICHUS 3aKOHaMH (PU3WKH, XUMHH, OWOJIOTHH, TOHWMAHHS OCHOBHBIX TCHJICHIIHHA
DKOHOMHUKA W OOIINECTBCHHOW JKW3HH, II03BOJIICT OPHEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJB30BaTh MX B TMOBCEIHEBHOM
XKU3HHU. B Toke BpeMs oBiajieHre aOCTPAKTHBIMHU U JIOTUYECKH CTPOTMMH MAaTeMAaTHUYECKUMU
KOHCTPYKITUSIMU Pa3BUBACT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IICHIE M KOHKPETU3AINIO, a0CTparupoBaHnue U aHAJIOTHIO,
bopMHpYET KpEaTMBHOEC M KPUTHYECKOE MBINIIeHUE. B Xoae u3ydeHus anreOpbl M Hadal
MaTEMaTUYECKOT0 aHajn3a B CTapIIeH IIKOJE Y4alluecs MOJy4ar0oT HOBBIA OMBIT PEIICHHUS
MPUKIAAHBIX 337a4, CAMOCTOSITEILHOTO TOCTPOCHHS MATEMAaTUYECKUX MOJENIe peabHBIX
CUTyallMii ¥ WHTEPNpPETAlMA TIOJYYCHHBIX PCEHICHUH, 3HAKOMATCS C TPHUMEPaMH
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE, HAYKe W B HMCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obmagaeT 3HaUMTETLHBIM BOCTTUTATEIHHBIM MOTCHIIMAIOM, KOTOPBIH peann3yeTcs
Kak 4epe3 yueOHbII MaTepual, crmocoOCTBYIOMMM (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaKk W Yepe3 chnenupuky y4eOHOW NeAaTeNbHOCTH, TpeOyIomeld CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TMPOJIOJDKUTEIFHON KOHIICHTPAIlMM BHUMAaHUS M OTBETCTBEHHOCTH 3a
IIOJIy4YEHHBIN PE3yJIbTAaT.

B ocHoBe MeTomukm 00ydeHUs anredpe W HavajlaM MaTeMaTHYeCKOTO aHaIM3a JICKUT
NEeSATEeTLHOCTHBIN IPUHIIAT 00yUYEHUS.



CrpykTypa Kypca «Anredpa W Hayajga MaTeMaTUYECKOro aHaliu3a» BKIKOYAET
CIEIYIOIINE COJIEPKATENBHO-METOIUYECKUE JTUHUU: «YUucna u BbruucieHUus», «OyHKIUU U
rpadukny, «YpaBHCHHs U HEPaBEHCTBa», «Hadana MmaTeMaTndeckoro aHaimusa», « MHOKecTBa
Y JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE JIMHUN U3YYAOTCS HAa MPOTSKEHUU
JBYX JIeT 0Oy4eHHsl B CTapllieil IIKOJE, €CTECTBEHHO JOMOJIHAS JIPYr JApyra U MOCTENEHHO
HAChI[AsICh HOBBIMU TEeMaMHM M pasjaeiaMu. JlaHHBIA Kypc SBIETCS HMHTETPATUBHBIM,
MIOCKOJIBKY 00BenuHsAeT B ce0e CoJepikaHWe HECKOJIbKMX MaTEeMaTHYCCKUX TUCIUTIINH:
anreOpa, TPUTOHOMETPUS, MaTEMAaTUUECKUN aHaIU3, Teopus MHOKeCcTB U Ap. [lo Mepe Toro
KaK ydJaliuecs OBJajJeBaloT BcE€ Oosiee MIMPOKHUM MAaTeMAaTHMYECKUM alapaTtoM, y HHUX
NOCJIeIOBAaTENbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYIO
MOJIeNIb peajbHOM CUTyalluH, MPUMEHSTh 3HaHUS, MOJyYEHHbIE B Kypce «AnreOpa W Hauyana
MaTEMaTU4YeCKOTO  aHajgu3a», [JI  PeHIeHHUS CaMOCTOATEIbHO  CHOPMYITHPOBAHHON
MAaTEMATHYECKOM 3a/1a4l, a 3aTEM UHTEPIPETUPOBATH MTOJTYUCHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOAMYECKAass  JUHUS  «Yucma W BBIYMCICHUS» — 3aBEPIIACT
dbopMUpOBaHHUE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX UYHCEN, KOTOPOE OBIJIO HAYaTo B
OCHOBHOU mIKoJie. B cTapiieit mkosae ocoboe BHUMaHKE yeaseTcss POPMUPOBAHUIO MPOYHBIX
BBIYHMCIIUTEIHHBIX HABBIKOB, BKIIIOUAIOIIUX B c€0s MCMOJIB30BAHKUE PA3IUYHBIX (POPM 3amucu
JNCVUCTBUTEIBLHOIO YKCJIA, YMEHHE PAlMOHAIBHO BBIIOJIHATh ACHCTBUA C HUMH, JEIaTh
NPUKUIKY, OILEHHMBATh pe3ynbTaT. OOydaronuecs TMOIy4alT HaBBIKK MPUOTUKEHHBIX
BBIYUCJICHUW, BBITIOJTHEHUS JEUCTBUM C YMCIIaMH, 3allUCAaHHBIMU B CTaHJApTHON ¢opwme,
VICIIOJIb30BaHUsl MaTEMaTUUECKUX KOHCTAHT, OLICHUBAHUSl YHCIIOBBIX BbIPAXKECHUM.

Jlunust «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs] HAa MPOTSHKEHUM BCEro oOydeHHs B
CTapuIed IIKOJIe, MOCKOJBbKY B KaXJOM pasleiie MNPOrpamMMbl MPEIyCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3ahad. OOyuaromuecs OBJIAJEBAIOT PA3IUYHBIMU METOJAMH PEIIEHUs
HEIbIX, palMOHANBHBIX, HPPAIMOHAIBHBIX, I[MOKA3aTEeNbHBIX, JOTapUOMUUECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHHMH, HEPABEHCTB M HX cuUcTeM. IlomydyeHHble yMeEHUs
UCIIOJIB3YIOTCSL TIPU  MCCIIEOBAaHUM (YHKIUA C TIOMOIIBIO TMPOU3BOJHOMN, pelICHUU
NPUKIAIHBIX 3a/lad M 3aJlad Ha HaXOXJCHHE HauOOJBIIMX M HAUMEHBIIUX 3HAYCHUHN
dbyukiuu. JlaHHasi comeprkatesibHas JIUHUS BKIIOYAeT B ce0sl Takke (GOpMUPOBAHUE YMEHUI
BBITIOJIHATh ~ pacu€tbl 1o  dopMmynaMm, mpeoOpa3oBaHusl  IENbIX, PalMOHAIbHBIX,
VPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a4 TAKIKE BBIPAXKCHUH, COIEPKALINX
cTeneHu u jorapudmel. brarogaps u3ydeHuro anreOpandyeckoro marepuana MPOUCXOIUT
JNajgbHEWIlee pa3BUTHE QJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLICHUS]  y4alllUXCs,
GbOpMUPYIOTCS HaBBIKM JIEAYKTHUBHBIX PaCCyXICHUM, pabOThl ¢ CHMBOJIbHBIMH (opmamu,
MPE/ICTABIICHUS] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJIC PABEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI [JISl PEIICHUS MPAKTUYECKHUX W eCTEeCTBEHHO-
HAayYHBIX 33/1a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepkarenbHo-MeToANYECKass TUHUSA «DyHKIIUU U TpadUKW» TECHO TEPEIUICTAETCs C
JIPYTUMHU JIMHUSIMU KypCa, TOCKOJBKY B KaKOM-TO CMBICJIE 3aa€T MOCJIEN0BATEIbHOCTh



u3ydeHus: wmartepuana. V3ydeHue CTENneHHOW, IOKa3aTeabHOM, JorapuMHUUYECKOH U
TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB M TpaUKOB, MCHOIb30BaHUE (YHKUMNA IS
pelieHus 3a1a4d U3 JPYrux y4eOHBIX MPEAMETOB M PEATbHOM U3HHM TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHaJIM30M, TaK W C pEUICHWEM ypaBHEHUH W HepaBeHCTB. llpu 3Tom
00JBIIIO€ BHUMAHUE yaensaeTcss GOpMUPOBAHUIO YMEHUS BbhIpaKaTh (OpMyIaMu 3aBUCUMOCTH
MEXIy Pa3IMYHbIMU BEJIMUYMHAMU, UCCIIEAOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH UX TPaduKH.
Marepruann 3TOW COAEP/KATENBHOW JIMHUM HALEJIEH Ha pPa3BUTUE YMEHUHW M HABBIKOB,
MO3BOJIAIONIMX BBIPAKAaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B Ppa3IU4HON  Qopme:
aHAIMTUYECKOW, rpaduyeckoil u cioBecHoM. Ero wusydeHwe CHnocoOCTBYET pAa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTHU K  OOOOIIEHHWI0O U KOHKPETHU3alluH,
MCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxartenpHasa nuHuA «Hayana MaTeMaTHYECKOro aHAIN3a» MO3BOJSET CYIIECTBEHHO
PaCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIAIHBIX 337124, TOCTYITHBIX 00y4YaromuMCs,
y KOTOpBIX TOSIBIISIETCA BO3MOXKHOCTh HCCIEAOBaTh M CTPOUTh Tpaduku GyHKIHA,
ONpeaesaTh UX HauOOJbIIME M HAUMEHBIIME 3HAYEHHUS, BBIYUCIATH IUIOWAAM (GUTYp U
00BEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOpEHHUs mpoueccoB. JlaHHas coaepKaTenbHas JTUHUS
OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHHS MaTEMaTHYECKUX MOJEIEH peabHBIX
CUTyallui, HaXOXJCHUS HAWIYYIIETO PENICHUS B MNPHUKIAAHBIX, B TOM YHUCIE COLUAJIBHO-
HKOHOMHYECKHUX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO aHAJIM3a CIOCOOCTBYET
pa3BUTUIO  a0CTPakTHOTO,  (OPMATBHO-JIOTHYECKOTO W KPEATUBHOTO  MBIILJICHUS,
(OpMHPOBAaHNIO YMEHHI paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTUKH B HAyKe, TEXHUKE U
uckyccree. OOydaromuecs y3HAIOT O BBIJAIOUIMXCS pe3yibTaTax, IOJYYEHHBIX B XOJI€
pa3BUTHSI MATEMATHKU KaK HaAyKH, U UX aBTOPaX.

CopeprkarenbHO-MeTOANYECKas TMHUA «MHOXECTBA U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
3JIEeMEHTaM TEOPUU MHOMKECTB. TEOpETUKO-MHOXECTBEHHbBIE MPEICTABICHUS MPOHU3BIBAIOT
BEChb KypC UIKOJbHOW MaTE€MaTUKH U TMpelaraloT HaumOoJiee YHUBEPCAJIbHBIM S3bIK,
OoOBEIMHSIONINNA BCE pa3/enbl MaTeMaTHUKd M €€ NPUJIOKEHUH, OHU CBS3bIBAIOT pa3HbIE
MaTeMaTU4YeCKHe AWCHUIUIMHBI B eauHoe uenoe. Iloaromy BakHO JaTh BO3MOYKHOCTH
IIKOJBbHUKY TMOHUMaTh TEOPETHUKO-MHOMXECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTUKU U
UCITIOJI30BAaTh €r0 JJI BHIPAXKEHHUS] CBOMX MBICIEH.

B kypce «Anredpa u Hayana MaTEMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYECKOr0 MOJIEIUPOBAHUS, KOTOPbIE MPU3BaHbl C(POPMHUPOBATH HABBIKM MOCTPOEHUS
MOJIeNIel peasIbHBIX CUTYaIlui, UCCIICIOBAHUS dTUX MOJIEJIEH C MOMOIIBIO amnmapara ajareopsbl
¥ MaTE€MaTUYECKOIro aHajiu3a U UHTEPIpeTald MOJYyYEHHBIX pe3yibTaToB. Takue 3anaHus
BIJIETEHBI B KaX]IbI U3 pa3/iesioB MPOrpamMMbl, NOCKOJIBKY BECh MaTepual Kypca IIHPOKO
UCIIOJIB3YETCS JUIsl pelleHus NMpUKIaAHbIX 3aaad. [lpu pemieHnn peanbHBIX MPAKTHUYECKUX
3aa4 ydJalldecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BaTh aHAIOTHIO, 0000IaTh M KOHKPETU3UPOBATH MPOOJIEMY.



HestenbHOoCTh 10 (DOPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIAIHBIX 3a7ad OpraHU3yeTcsl B
poIiecce U3yYeHUs BCeX TeM Kypca « Anredpa ¥ Hadajla MaTEMaTHIECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM mutaHe Ha M3y4yeHHE Kypca aiareOpbl M Havall MaTeMaTUYecKOro aHaiu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaeno B 10 kiacce u 3 yaca B Heneno B 11 kiacce,
BCEro 3a JiBa roga o0yuenus — 170 dacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciia ¥ BBIYUCICHUSA

PanmonaneHple  unciaa. OOBIKHOBEHHBIE M JECSATHUYHBIE JApOOU, TPOLIEHTHI,
OECKOHEYHbIE MepUoaUYECKUe JpoOu. ApupMETHYECKHE OIepaluud C pallOHAIbHBIMU
YUCIaMH, IpeoOpa3oBaHUsl YMCIOBBIX BblpakeHUM. [Ipumenenue apoOeil U MpoLEeHTOB s
pEILICHUS MPUKJIAIHBIX 3aa4 U3 PA3JIUYHBIX OTPACIEH 3HAHUM U PEATIbHOW KU3HMU.

JleiicTButenpHbIe Uyncia. ParonanbHble U HppallMOHANIbHBIE YHCa. ApupMeTHIECKHE
omepalud C JCUCTBUTENbHBIMUA uHclIaMd. [IpuOnmkEHHBIE BBIYHMCIECHHS, IpaBuiIa
OKpPYIJICHMS], IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nenbM nokasarenaeMm. CtannapTHast popMma 3alucu JeHCTBUTENBHOTO YUCa.
Hcnonb3oBanue mnonxonsdmeid (opMbl 3aluCH  JEHCTBUTEIBHBIX YHCEN JUIsl pPElIeHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHON cTeneHu. JlelcTBus ¢ apuMeTHueCKUMU
KOPHSIMHU HaTypaJIbHOU CTEIICHHU.

CHHyC, KOCHMHYC MW TaHI€HC YHUCJIOBOI'O aprymMeHTa. ApKCUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKHUX BbIpak€HUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
dbopMyIIbL.

VYpaBHEeHHE, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelleHHME HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemenue nensix U ApoOHO-pAllMOHANIBHBIX YPAaBHEHU U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpuroHOMETpUIECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMyHBIX 00JACTEN HAYKU U pPeabHOM KU3HU.

DOyHKUMHU U TPaPUKH

Oyukuus, cnocodbl 3amaHus ¢GyHkuuu. ['paduk QyHkuuu. B3aunMHO oOpaTHBIE
byHKIUY.

OOnacTtp ompeneneHuss W MHOXKECTBO 3HaueHu Qynkuuu. Hym  ¢dyHknum.
[TpoMexyTKH 3HaKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CreneHHast pyHKIMSI ¢ HATypaJbHBIM M LIeNbIM MoKa3zareneM. E€ coiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0i1 CTENEHHU.

Tpuronomerpuyeckas OKPYXHOCTb, OIPENEICHUE TPUTOHOMETPHUUECKUX (DYyHKIHIA
YUCIJIOBOTO apryMEHTa.

Hauyana maTemaTHu4ecKkoro aHajamsa



[TocnenoBarenbHOCTH, CHOCOOBI 3a/laHusl  MOcCJenoBaTeabHOCTe. MOHOTOHHBIE
MOCJIEA0BATEIBLHOCTH.

Apudmernueckass U TreoMeTpuyeckas mnporpeccud. beckoHeyHO — yObIBaromias
reomerpuyeckas rmporpeccusi. Cymma O€CKOHEYHO yOBIBaIOIIEH T'€OMETPUUYECKON
nporpeccun. DopMysa CIOXKHBIX NPOLEHTOB. Mcmonp30BaHWe mporpeccuu uisl PELICHUS
peaNIbHBIX 3aJ1a4 MPUKIATHOIO XapAKTEPA.

MHo:xecTBa U JIOTHUKA

MHoxecTBO, omepald  Haja  MHOXecTBamu. [[uarpammbel — Jiinepa—BeHHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJisi OUCAaHUsl PEATbHBIX MTPOLECCOB U
SIBJICHUM, TIPU PELICHUU 33]1a4 U3 APYTUX yYeOHBIX MMPEAMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, 10KA3aTENBCTBO.

11 KITACC

Yuciaa 1 BBIYUCTICHUSA

HatypaneHble u nensle yncna. [Tpu3Haku 1eIMMOCTH HEIBbIX YACEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm urcna. JlecaTuuHble U HaTypajJbHbIE JTOTaPHU(PMBIL.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaKEHUN, COAEPIKALIUX JTOTapHUPMBI.

[TpeoOpa3oBanne BeIpaXKEHUN, COAEPHKAIIUX CTEIIEHU C PAlMOHAJIBHBIM [T0KA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs U HEPABEHCTBA.

CucreMbl TUHEHHBIX YpaBHEHHN. PerieHune npukiIaaHbIX 3a/1ad ¢ MOMOULIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IppuMeHeHnEe ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a7a4 U
3a/1a4 U3 pa3NUYHbIX 00JacTeil HAYKH U peaTbHOU KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukrus.  [lepuoamueckue Qynkimu. [IpoMexyTku MOHOTOHHOCTH — (DYHKIIHH.
MakcumyMmbl 1 MUHUMYMBI (pyHKIIMU. HamOomnpliee n HauMeHblliee 3HaueHUEe (QYHKLIHUHA Ha
IIPOMEKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenbHas u orapudmudeckas GyHKINH, UX CBOWCTBA U Tpaduku.

Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUS YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadmkoB GyHKIUNA AJIs1 UCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEIICHUU 3a/ad U3 APYIHMX Y4eOHBIX MPEAMETOB U peaibHON
AKU3HU.

Hauyana maTemaTHu4ecKkoro aHajamsa



HenpepriBHble QyHKIIMH. MeTOI MHTEPBAJIOB JIsl PEIICHNS HEPABEHCTB.

[TpousBognas pynkuuu. 'eomerpudeckuii 1 PU3NIECKUil CMBICI MPOU3BOAHOM.

[TpousBoHbIE ANIeMeHTapHbIX QYyHKIUN. POPMYIIbl HAXOKAECHUS IPOU3BOIHON CyMMBI,
IPOM3BENICHUS U YaCTHOTO (PYHKIIMH.

[Ipumenenne mNPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHrne HaubobIIero 1 HAMMEHbIIEro 3Ha4eHHs PYHKIIMUA Ha OTPE3Ke.

[IppuMeHeHne NpOU3BOAHOM Ul HAXOKJICHMS HAWIYUYLIEro PEIICHUS B IMPUKIIATHBIX
3aj1a4ax, JJIs ONpeeIeHUs] CKOPOCTH MPOLECCa, 3alaHHOT0 (POPMYJIION WIH TPAPUKOM.

[TepBooOpa3zHas. Tabauia nepBooOpa3HBIX.

WHuTerpan, ero reoMeTpuyeckuid U (pU3ndeckuid cMbICl. Beluncnenue uHTErpana no
dbopmyne Hetorona—Jleiioam1IA.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenune yueOHOTO TIpeaMmeTa «MareMaTukay TOJDKHO 00eCIeunBaTh TOCTHIKCHHE
Ha YpOBHE CPEIHETO O0IIero oOpa3oBaHUs CIEAYIOMINX JTUYHOCTHBIX, METAIIPEAMETHBIX U
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMBbl yueOHOro npeamera «MareMaTrukay
XapaKTEPU3YIOTCS:

['pasx1aHCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKON TMO3UMLIKUU OOYYaIOIIETOCs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O UJIEHA POCCHUUCKOTO O0OIlIecTBa, MPEACTaBICHUEM O MaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUW, MPOLEAYpP T'PakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI U TP.), YMEHHEM B3aUMOJCHCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHH C UX (PYHKUIUSAMH U Ha3HAYECHHEM.

[TaTproTHUYECKOE BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTBIO POCCUHCKOM TpaKJaHCKOM WACHTUYHOCTH, YBAXEHUS K
IPOLIOMY M HAaCTOSIIEMY POCCHMCKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JNOCTHIKEHHUSIM POCCUMCKHX MAaTEMaTUKOB W POCCHUWCKOM MAaTeMAaTHMYECKOW UIKOJBI, K
UCITOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTHX HAYKaX, TEXHOJIOTHUAX, CPepax IKOHOMHKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapoja; CPOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMUS, JTHYECKOTO IIOBEJAECHUS, CBSA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH M JIESITEIBHOCTBIO YUYEHOIO; OCO3HAHHEM JIMYHOI'O
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYTyILIETO.

DcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a7ay, PEIICHHUH, PACCYXIEHUH; BOCHPHUHUMYHUBOCTBIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKHME 3HAHUS B HWHTEpecax
3I0pOBOT0 M 0€301acHOro 00pasa KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3[J0POBBIO
(3mopoBoe THUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryJspHas
¢bu3nyueckass akTUBHOCTD); (DU3UUYECKOTO COBEPILIECHCTBOBAHMS, MPU 3AHITHUSIX CIIOPTHUBHO-
037I0pPOBUTENBHON JEATEIbHOCTBIO.

TpynoBoe BocIuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAaHUEM LIEHHOCTHU TPYAOIIOOMS; HHTEPECOM K Pa3IUYHBbIM
chepam npodeccMOHaNbHON  JIEATETbHOCTH, CBSI3aHHBIM C MaTeMaTUKOd u €€
NPWIOKEHUSIMYA, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOp Oynymie mnpodeccun u



pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl; T'OTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHUI0 M CamMOOOpa30BAaHUIO Ha MPOTSIKEHHUM BCEH >KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PELICHHWU MPAKTHUYECKUX 3a7a4 MaTEeMaTUYECKON
HAIPABJIEHHOCTH.

DKOJOrM4ecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTBIO IKOJIOTUUECKON KYJIbTYpbl, IOHUMAHUEM BJIMSIHHS COLUAIBHO-
HKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHON M COLMAIBHOW CpeNbl, OCO3HAHUEM
rII00aNbHOTO  XapaKTepa DJKOJOTHYECKUX MpoOJieM; OpUEeHTalMel Ha NpUMEHEHUe
MaTeMaTHYeCKUX 3HAHMW [UIsI pelIeHWs 3aJad B O0O0JaCTH OKpY)KAloIIeH Ccpemsl,
IUIAHUPOBAHUS TOCTYNKOB MU OLEHKM HX BO3MOXKHBIX IMOCJIEICTBUN ISl OKpYXarouleu
Cpelpl.

[{leHHOCTH HAYYHOT'O IO3HAHUS:

Cc()OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKd M OOLIECTBEHHON MPAaKTUKH, TOHMMAaHUEM MAaTEeMaTHYECKOW HAyKH Kak
chepbl YeI0BEYECKOM NIEATENIbHOCTH, ATAaloB €€ pa3BUTUA M 3HAYUMOCTU JJIsl Pa3BUTHUSA
UBWIM3AIMY; OBJIAJEHUEM SI3IKOM MAaTEMaTUKU M MaTEeMaTHYeCKOM KyJIbTYpOW Kak
CPEICTBOM  TIO3HAHUS  MHPA;  TOTOBHOCTBIO  OCYIIECTBJISITH ~ IPOCKTHYHO U
UCCJIEI0OBATENBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie  pe3yJbTaTbl OCBOEHUS IporpaMMbl  y4eOHOro  MpeaMera
«MareMaTuka» XapakTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
Ooelcmeusamu, YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, YHUBEPCATbHbIMU
Dpe2yNIAAMUBHBIMU OetiCMBUIMU.

1) Vuusepcanvuvie noznasamenwvuwvie oOeticmsus, obecneuusarom Gopmuposanue
0A308bIX KOCHUMUBHBIX NPOYECco8 obyuanwuxcsi (0ceéoeHue Memooo8 HNO3ZHAHUSA
OKpYHCAIOWe20 Mupa,; NpuMeHeHue J02UYeCKUX, UCCIe008amelbCKUX onepayutl, yMeHuul
pabomams ¢ uHpopmayueii).

ba3oBrle normueckue JeUCTBUS:

e BBUBISITH M XapaKTEpPU30BaTh CYIICCTBEHHbIC MPU3HAKM MATEMATHYECKHUX
OOBEKTOB, TMOHATHI, OTHOIICHUN  MEXAy TMOHATHUSIMU, (HOPMYJIUPOBATH
OTpeieSICHUs TIOHATUM; YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUUKAIUU,
OCHOBaHWsI JiJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U TIPEOOPA30OBHIBATH CYXKCHUS: YTBEPAUTEIIbHbBIE
U OTpUIIaTEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

e BBISBIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UW U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAONIOJCHHSIX W YTBEPXKACHHSIX; MpejaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUH;



JieNaTh BBIBOJBI C  KCIOJb30BAHHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTebCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUI
(mpsiMble U OT MPOTUBHOTI0), BEICTPAUBATh APIYMEHTALUIO, IPUBOINUTh MPUMEPHI U
KOHTPHPHUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpaTh CIOCO0 perieHus yuyeOHON 3a7aun (CpaBHUBATh HECKOJIHKO BApUAHTOB
pemieHusi, BBIOMpaTh HauOoyiee MOAXOASAIMIUNA C YU4ETOM CaMOCTOSATEIHHO
BbIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCILCKHUC ,HeﬁCTBHSII

UCIIOJIb30BaTh  BOMNPOCHI KaK MCCJIEIOBATEIbCKUM WHCTPYMEHT IIO3HAHWS,
dbopMynupoBaTh ~ BOINPOCH,  (QHUKCHUpPYIOUIME  MPOTHBOpEYHE,  MpodseMy,
yCTaHaBIMBaTh HWCKOMOE U JaHHOE, (hOpMHUpOBATh TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO ITO3ULIUI0, MHECHHE;

IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEAOBAHUE IIO
YCTaHOBJIEHHIO OCOOCHHOCTEM MAaTeMaTU4eCKOro OOBEKTa, sBJICHUS, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO  (pOPMYJIUPOBATh O0OOIIEHHS U BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, MCCIEAOBAHUSA,  OLIEHHWBATh  JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

IPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE MpoOLEcca, a TakkKe BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGota ¢ undopmarmei:

2)

BBISIBJIATH A€PUIMTHI HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha BOIPOC
U JJI4 pelIeHUs 3a1a4H;
BBIOMpPAaTh MHPOPMALMIO K3 HCTOYHMKOB PAa3JUYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHbIX BUJIOB U (POPM
IIPEJICTaBIICHMSI,;
CTPYKTYpPUpPOBaTh WH(MOPMAIMIO, TMPEACTaBIATh €€ B pa3IMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OLICHMBAaTh HAAEKHOCTh MH(OpPMAIMU MO CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvhvie KOMMYHUKAMUGHbIE oeticmeus, obecneuugarom

CchoOpMUPOBAHHOCTNB COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01ienue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBUU C YCJIOBHSIMH U
HEeNsIMA  OOILEHUS; $ICHO, TOYHO, IPaMOTHO BBIpaXkaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX M TIMCBMEHHBIX TEKCTAX, JABaTh IOSICHEHMs II0 XOAYy PEIICHUs 3a1adu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;



B XO0/I€ OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, perraeMoil 3aJadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOWCK
pElIeHUs; COMOCTAaBISATh CBOM CYXKICHHS C CYXXJICHHUSIMHU JIPYTHX YYaCTHUKOB
uanora, oOHapy>KMBaTh pPa3lIMYhe U CXOJCTBO MO3UIIMI;, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJIbTaThl PEIICHHS 3a7auyd, HKCIEPUMEHTa, HCCIEI0OBaHNUS,
MPOEKTa; CaMOCTOSATEIHLHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C YYETOM 3ajiay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaIHUYECTBO:

MOHMMATh U UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W HHIUBUIYATHHOU paOOTHI
Ipy pEemIeHUH YYeOHBIX 3a/1ad; TPUHUMATh IeJb COBMECTHOM JCSATEIHHOCTH,
IJIAHUPOBATh OpPraHU3alMI0 COBMECTHOM paloThl, paclpeaesaTh BUIbI padoT,
JIOTOBApUBATHCA, OOCYXJaTh MPOLIECC U Pe3yibTaT padOThl; 0000IIaTh MHEHUs
HECKOJBKHX JIFOJIEH;

y4acTBOBaTh B TpyNmnoBbIX (opmax paboTel (oOcCyxieHus, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» U MHBIE); BBITOJHITH CBOIO 9aCTh pa0OTHI U KOOPIAUHHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WiICHAMH KOMaH/Ibl; OLIEHUBATh Ka4e€CTBO CBOETO BKJIa/1a
B O0mMI TOPOAYKT MO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  y4aCTHUKAMHU
B3aNMO/ICIICTBHSL.

3) Vnusepcanvuvie pecynamueHvle Oelicmgus, obecneyusaom Gopmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanusi:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 pPEIICHHs ¢ y4ETOM

UMEIOIIUXC  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEW, apryMEHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

CaMOKOHTpOJIB:

BJIAJICTh HABBIKAMHM TO3HABATENILHON pedIeKCUd KaK OCO3HAHHS COBEPIIAEMBIX
JNEeUCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTAaTOB; BIAJETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U PE3yJIbTaTa PEIICHUS] MaTEMATHYECKON
3a/1a4u;

MNPEABUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPpA PEIICHUW 3aJ1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIU W YCIOBUAM, OOBICHAITH MPUUUHBI
JIOCTUKEHUS UM HEJOCTHKEHUS PE3yIbTaTOB ACATEIbHOCTH, HAXOJIUTh OIINOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



OcBoenne ydeOHOro kKypca «AureOpa W Hayajla MaTEeMaTHUYECKOTO aHaIHM3a» Ha
YPOBHE CpEIHEro 001ero o0pa3oBaHus TOJDKHO OOECIECUYMBATH TOCTHIKEHHUE CIIEAYFOIINX
IIPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KJIACC

Yuciia 1 BIYUCICHUS

OnepupoBaTh MOHATUAMHU: PALMOHAIBHOE U IEUCTBUTENBHOE YUCIIO0, OOBIKHOBEHHAS U
JecsTHUHas ApoOb, IPOICHTHI.

BoemonHaTe apupMeTnyecKkue omnepanuyd C paluOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YHUCIIAMHU.

BoInonHATh NpUOIMKEHHBIE BBIYMCIICHUSI, UCIIOIb3YSl MpaBuia OKPYIJIEHHUS, J€1aTh
IPUKUJKY U OLIEHKY pe3yJibTaTa BhIUMCICHUMN.

OnepupoBaTh MOHATHUAMH: CTENEHb C LEIbIM IOKa3zareileM; cTaHjaapTHas dopma
3alMCU  JEHCTBUTEIBHOTO YHWCIA, KOPEHb HATYPAJIbHOW CTENEHHW; HCIIOIb30BaTh
HOJIXOAIIYI0 (OpMY 3aIIUCH AEHCTBUTEIbHBIX YHCEN JUIsSl PELICHHS IPAKTUUECKUX 3a1ad U
IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO YIJIA;
UCIOJIB30BaTh 3alUCh IPOU3BOJBHOIO yIiia 4epe3 oOpaTHble TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHNs 1 HEPABEHCTBA

OnepupoBaTh  NOHATHUSMHU:  TOXKIECTBO, ypPaBHEHUE, HEPABEHCTBO;  IIEJIOE,
palMoOHANbHOE, MPPALMOHAIBHOE YpAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BemmonusaTe  mpeoOpa3oBaHMS ~ TPUTOHOMETPUYECKMX  BBIPQXKEHMH M peluaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh TpeoOpa3zoBaHus LEbIX, PAUOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN
U pelaTh OCHOBHBIE THIbI LENbIX, PAIMOHAIBHBIX W HUPPALUOHAIBHBIX YPaBHEHUU U
HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI 1 HEPABEHCTBA ISl PEILEHUST MAaTEMAaTUYECKUX 3a4a4d U 3a1a4
U3 Pa3IMYHBIX 00JaCTe HAYKU U peaTbHOM KU3HU.

MopnenupoBaTh peanbHble CHUTyallUd Ha SI3bIKE alreOpbl, COCTABJISATH BBIPAKEHUS,
ypaBHEHUSI, HEPABEHCTBA IO YCIOBHUIO 3aJlayd, HMCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DyHKIUM U TPaPuKU

OnepupoBaTh TOHATUSAMHU: (QYHKIMSA, CHOCOOBI 3adaHus (QYHKIUH, 00JacTb
onpeaereH!s] U MHOXKECTBO 3HAYEHUM (PYHKUUHU, rpapuk (YyHKIHUHU, B3AaUMHO OOpaTHbIE
byHKIUY.

OneprpoBaTh MOHATUSAMHU: YETHOCTh U HEUYETHOCTh (PYHKUMU, HYJIW (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.



Hcnonb3oBaTh rpadguku GyHKIMMN 715 pEIICHUS YPaBHEHUM.

Crpoutb W uyuTaTh Tpaduku JUHEHHON GYHKUMM, KBaJpaTUYHOM (DYHKIMH,
CTENEHHOMN (PYHKIIMU C TEIBbIM MTOKa3aTEIEM.

Hcnonp3oBath rpaduky GyHKIHN I UCCISTOBAHMS TIPOIIECCOB ¥ 3aBUCUMOCTEH MpH
pelIeHNH 3aJad W3 JpPYrux YYEeOHBIX INPEIMETOB M PEATbHOM KU3HH;, BBIPAXKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUYUHAMHU.

Hauana maTeMaTH4ecKOro aHajan3a

OnepupoBaTh NOHATUSIMU: MTOCIEI0BATEIBLHOCTD, apU(PMETHUECKAsE U T€OMETPHYECKast
IIPOTPECCHUMU.

OnepupoBaTth MOHATHSIMH: OECKOHEYHO YOBIBArOLIasi reoOMETpHUYEcKas IpOrpeccus,
cymMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOrPECCUH.

3aiaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IMOCIJIEIOBATEIBHOCTEM M MPOTPECCHM I PELICHUS
peanbHBIX 33124 MPUKIIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, OIEpALIUU HaJI MHO>KECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar Juisi ONMCaHUSl peajbHBIX
IPOLIECCOB U SIBJICHUH, IPH PELICHNUH 33]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

OrnepupoBaTh NOHATUAMU: ONPEIEIEHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCTICHUS

OnepupoBaTh MOHATHUSIMHU: HATypaJbHOE, LEJIOE YHCIIO; HWCIIOJIb30BaTh NPU3HAKU
JEIIMMOCTH LEJIBIX YUCEl, PA3JIOKEHUE YUCIIa HA IPOCTHIE MHOXKUTEINH JJISI PELICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENEHD C PALIUOHAIIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh TOHATUSMU: JiorapudmMm dYuCIa, JECITUYHBIE U  HaTypaJbHbIC
Jorapumel.

YpaBHeHMs U HEPAaBEHCTBA

[IpumeHsTh CBOWCTBA CTEMEHW MJiS MPeoOpa3oBaHUs BHIPAKECHUM, OIEPUPOBATH
NOHATUSIMU: TIOKA3aTEJIbHOE YPAaBHEHUWE W HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BoinonHaTh npeoOpa3oBaHusl BBIPAXKEHHM, COJEepKalluX JIOTapudMbl; OMEpUpOBaTh
NOHATUSIMU: JIOTapU(PMUYECKOE YpPaBHEHHE W HEPABEHCTBO; pelIaTh OCHOBHBIE THIIbI
JorapuMUYECKUX YPAaBHCHHUHN U HEPABEHCTB.

Haxoauts pemenust npoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHMM W €€ pEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUJIS PELICHUS MPAKTUYECKHUX 3a/a4.

Haxomute pemeHuss NOPOCTEHIINX CUCTEM H  COBOKYIHOCTEM PalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.



MogaenupoBaTh peajbHbIE CUTyallUM Ha S3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI IO YCIOBUIO 33/layd, HCCIENA0BATh NOCTPOEHHBIE
MOJIEJIH C UCIOJIb30BaHUEM ammapara anreOphl.

DOyHKIUM U TPaPUKU

OmnepupoBaTh MOHATHSAMHU: TEpUOANYECKas (DPYHKIHS, MPOMEKYTKH MOHOTOHHOCTHU
(GYHKIIMHM, TOYKK SKCTpeMyMa (QyHKUIMHU, HAauOObIlllee U HaMMEHbIIIee 3HAYCHU (PYHKIINU
Ha MPOMEXKYTKE; UCTI0Ib30BaTh UX JJI UCCIEOBaHMs (PYHKINHU, 3aJaHHON TpauKOM.

OnepupoBaTh MNOHATHSAMM: TpaQUKHd  IOKa3aTEJbHOH, JIOrapu(pMHUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMM;, H300pakaTh HMX HA KOOPAMHATHOW IUIOCKOCTH U
MCITI0JIB30BATh JJI PELICHUS] YPABHEHHI U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IJIOCKOCTH TpauKu JTUHEHHBIX YpaBHEHUH U
UCIOJIB30BaTh UX JJI PELLIEHUS] CUCTEMBI JINHEHHBIX YPAaBHEHUI.

Hcnonp3oBatk rpaduku GyHKIUN 1715 UCCIAEA0BAaHUS MPOLECCOB U 3aBUCUMOCTEH U3
JIPYTUX Y4EOHBIX TUCIUILINH.

Havajia MaTeMaTH4€CKOI0 aHAIU3a

OnepupoBaTb MOHATUAMU: HENpepbIBHas (QyHKUUS; MpPOU3BOAHAS  (PYHKUUY;
UCITOJIb30BaTh TEOMETPUUECKUI U (PU3UUECKUI CMBICI TPOU3BOAHOM ISl pEICHUS 3a/1ay.

HaxoanTs npou3BOIHBIE 3TEMEHTAPHBIX (DYHKIIUN, BEIYUCISITH TPOU3BOIHBIE CYyMMBI,
POU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh MPOM3BOJAHYIO ISl MCCIIEOBaHMUS (PYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NPOU3BOIHYIO ISl HAXOKICHHSI HAMITYYIIEro PEIICHHs] B PUKIIAIHBIX,
B TOM YHCJIE€ COLIMAIBHO-IPKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBath MOHATUSAMU: IEPBOOOPA3HAS] U UHTETPAIT; IOHUMATh TEOMETPUUYECKUN U
(bu3MYECKUil CMBICT UHTErpaa.

Haxomnute mnepBooOpa3Hble »IIEMEHTAPHBIX (DPYHKUUH; BBIYMCIATH HUHTErpaj o
dbopmyne Herorona—JletiOHuia.

Pemate mpuknagHble 3amaud, B TOM YHUCIE COLMAJIbHO-3KOHOMHUYECKOTO |
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBEpPSIEMOro .
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero o01ero oopasoBanusi
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MNOHATHUSAMH: PAUUMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JAeCITUYHAS P00k, MPOLIEHTHI
12 BbimonHATe  apupmeTHyeckue  omepauud € PALUOHAIBHBIMH U
' JIEHCTBUTEIILHBIMU YHUCTIAMHU
13 Beimonuate  npuONMKEHHBIE — BBIYMCICHUS,  HUCHOJNB3ysd  IpaBUiIa
' OKpYTJIEHUS, 1eJ1aTh IPUKUJIKY U OLIEHKY pPe3yJIbTaTa BHIYMCICHUI
OnepupoBaTh MOHATUSMU: CTENEHb C IIEJIBIM [10Ka3aTeIeM, CTaHAapTHas
14 dbopMma 3amucu ACWCTBUTENBHOIO YMCIIA, KOPEHb HATYpaIbHON CTEINEHHU;
' UCTIOJIB30BATh MOAXOAIIYI0 (HOPMY 3aIHMCH JACHCTBUTEIBHBIX YHCEIN JIIS
pellIeHns IPaKTUUECKUX 3a/1a4 U IIPEJICTaBICHUSI JaHHbBIX
OnepupoBaTh NOHSTUSAMU: CHHYC, KOCUHYC M TAHT'€HC NPOU3BOJIBHOIO
15 yIJ1a; KCIOJIb30BaTh 3allUCh IMPOU3BOJILHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITMU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUAMU: TOXKAECCTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palroHaIbHOE, MppalnroHaIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpPaBHEHHE
95 BeimonusaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKUX  BBIPQKECHUNU U
' peliaTh TPUrOHOMETPUYECKUE YPaBHEHUS
BrimonHATe peoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX U HPPALIMOHAIBHBIX
2.3 BBIDOKEHHN M pEIIaTb OCHOBHBIC THIIBI IIENBIX, PAIIMOHAIBHBIX U
HMPpPAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHMsS] U HEPaBEHCTBA JJIsl PEUICHUS MAaTEMaTHYECKUX

3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00J1acTel HAYKH M peaTbHOM KU3HH




MOI[GJIPIpOBaTI: PCAIbHBIC CUTyallUM Ha SA3BIKC EUIFCGPLI, COCTaBJIATH

2.5 BBIpa)KEHUS, YPAaBHEHHsI, HEPAaBEHCTBA MO YCIOBUIO 33J]auH, UCCIIE0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlapara anreOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTh TOHATHAMH: (QYHKIUS, CHOCOOBI 3agaHusl (DyHKLUH,
3.1 o0nacTe oOmpeneneHuss W MHOXECTBO 3HAYeHUH (YHKUIUH, Tpadux
GbyHKIIMH, B3aUMHO 0OpaTHbBIC QYHKITUU
32 OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIH
' GyHKIIMH, TPOMEXYTKU 3HAKOIIOCTOSHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUH U pelIeHns] ypaBHEHUN
"y Crpoutrs W uHTaTh TpaduKU JHUHEHHOW (YHKIMH, KBAJAPATUIHON
' (GyHKINH, CTETIEHHOW (D)YHKIIMHU C TENTBIM TIOKa3aTeIeM
Hcnonp3oBare rpaduku (QYHKIMA OO WCCICIOBAHHS TPOIECCOB U
35 3aBHCUMOCTEH TpU pEeHIeHUH 333y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peanbHOM KHM3HHM, BBIpaXaTh (opMylaMH  3aBUCUMOCTH  MEXKIY
BEIMYMHAMU
4 Hauana mareMaTu4eckoro aHaimsa
41 OnepupoBaTh MOHATUSAMH: TIOCIEIOBATEIILHOCTh, apHU(pMeTHUecKas |
' reOMETPHUECKAst TPOTPECCUH
OnepupoBaTh HOHATHSAMH: OECKOHEYHO YOBIBAIOIIas reoMeTpuyecKast
4.2 mporpeccusi, CyMMa  OECKOHEYHO  YOBbIBaloUled  IeoMeTpUYecKon
pOrpeccun
4.3 3aiaBaTh MOCIEAOBATEIIBHOCTU PA3ITMYHBIMUA CIIOCOOAMHU
44 Hcnonws30BaTh CBOWCTBA IMOCIENOBATENILHOCTEH M MPOTPECCUU I
' peLIeHHs peabHbBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JOTHKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPAIIUH HAJT MHOXXECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIH — ammapaT s  OIMHCaHHs
5.2 peasbHBIX MPOILIECCOB M SBJICHUN, NMpPHU PEIIEHUH 3aJady M3 APYrux
y4eOHBIX TIPEIMETOB
59 OnepupoBaTb  MOHATUSIMM:  OIpEJETICHHE, TEOpeMa,  CIEACTBHE,

J0Ka3aTcJIbCTBO

11 KUIIACC




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI

NPOBEPsIEMOro .
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYNCICHUS
OnepupoBarh MOHATUSAMH: HATypajbHOE, LIEJIO€ YHUCIIO; UCIOJIb30BaTh
11 IIPU3HAKKA ACIMMOCTH LEJBIX YMCEJl, Pa30KEHUE YUCIIa Ha NPOCTHIE
MHOKHTENH JUIsl PELICHU 3314
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALlMOHAIBHBIM I10KA3aTEIEM
13 OnepupoBaTh  HOHATHAMHU:  JiorapudM  uucia, JECATHYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHMS U HEPABEHCTBA
[IpumensTe cBoOiicTBa creneHu il IpeoOpa3oBaHUsl  BbIPAXKEHUH,
2.1 OIEpUPOBaTh INOHATHUAMHU: IIOKA3aTEIbHOE YPAaBHEHHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPAaBHEHUIN 1 HEPABEHCTB
BrimonHATe mpeoOpazoBaHus BBIPAKEHUH, COMEpKAIIUX JIOTapu(MBr,
2.2 OIIepUPOBATH MOHATUAMU: JIOTapU(PMUUIECKOe YpaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THUIIBI JIOTApU(YMUIECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxoauTs penienus npocTelimx TpPUroHOMeTPUIECKUX HEPABEHCTB
OnepupoBaTb TMOHATHSAMM: CHCTEMA JIMHEWHBIX YypaBHEHMH U €€
2.4 pElLIeHNE; UCNOIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUU I PELICHUS
MPaKTUYECKUX 3aja4
25 Haxomute  pemeHuss  OpOCTEMIIMX  CUCTEM M COBOKYIIHOCTEH
' paloHaIbHBIX YPABHEHHUI U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATH
26 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI MO YCIOBUIO 3aJayH,
' HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHMEM arapara
anreOpbl
3 OyHKIMH U TpadhuKu
OmnepupoBaTh MNOHATUSAMH: IepUoANYecKas (YHKIHS, TPOMEKYTKU
31 MOHOTOHHOCTH (DYHKILIMH, TOUKH IKCTpeMyMma (DYHKIUHU, HauOoJbIIee U
' HauMEHblIIee 3HaYeHUs (PYHKIIMN Ha IPOMEXYTKE; UCIIONb30BaTh UX JUIS
uccrenoBaHus QyHKIMY, 3a1laHHON rpaduxkomM
32 OnepupoBaTh MOHATUAMU: TPAPUKHU MOKA3aTEIbHOM, JorapupMuyeckon u

TPUTOHOMETPUUECKUX (QYHKIMI; H300paxaTb UX HAa KOOPAUHATHOM




IIJIOCKOCTH U UCIIOJIb30BATh JIJIS PELICHMs YPABHEHUM U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH  JIMHEHHBIX

3.3 YPAaBHEHUII M HCIOJb30BaTh HX JUIS PEIIEHUS CHCTEMBl JIMHEHHBIX
YpaBHEHUN
34 Hcnonp3oBare rpadpukn (QyHKIUE A7 KUCCIEIOBAaHUS MPOLECCOB U
' 3aBUCUMOCTEH U3 APYrux y4eOHbIX AUCLUILINH
4 Hauana maremarnueckoro ananusa
OnepupoBaTh TOHSATHUSAMH: HENpEpbIBHAS  (QYHKIMS, MPOU3BOJHAS
4.1 (YHKIIMK; HCIIONB30BaTh T'C€OMETPHUSCKUA U (DU3HYECKUA CMBICT
IIPOU3BOJHOM JUUIS peleHus 3a1a4
42 Haxomute  mpouw3BOAHBIE  3JEMEHTApPHBIX  (DYHKUMH,  BBIYMCIATH
' MIPOU3BOIHBIE CYMMBI, TPOU3BECHHS, YACTHOTO (DYHKIINI
Hcnonp30BaTe  TPOM3BOAHYIO Uil WCCIENOBaHWS  (QYHKIMHA HA
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl UCCIEIOBAHUS K
MMOCTPOCHHIO IPpahuKOB
W Hcnonp30BaTh NPOM3BOAHYIO AJI1 HAXOXK/IEHUS HAWJIyYLIEro pelieHus B
' MPUKJIAJHBIX, B TOM YHUCJIE COLUATbHO-I)KOHOMUYECKHX, 3aa4ax
A5 OnepupoBaTh MOHATUAMHU: II€pBOOOpa3Hask M MHTErpaj; IOHUMATh
' reoMeTpUUYEeCKUil U (PU3NUECKU CMBICT UHTErpajia
46 Haxomute nepBooOpa3Hble  AlIEMEHTApHBIX  (YHKIMN, BBIYUCIATH
' uHTerpai no gopmyne Hetorona — Jleltbuuma
47 Pemarp npukiazHele 3a1a4y, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKOTO

1 (pu3nuecKoro xapakrepa, CpecTBaMi MaTeMaTUYECKOr0 aHaIN3a




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMeHT COlePKAHMS

Kon
1 Yucna v BBIYNCICHUSA
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JIeCATUYHBIE JApOOH, IPOLIEHTHI,
OeCKOHEUHBbIE  TMEpHOJMUYECKHue  apodu.  Apudmernyeckue  omepanud  C
11 palMoHaAIBHBIMU YUCIIAMH, [IPE0Opa30BaHUs YHUCIOBBIX BbIpakeHUH. IIpumeHeHue
Opo0Oeil U MPOLEHTOB AJIs PELICHUs NMPUKIAJAHBIX 33]a4 U3 pa3jIMuHbIX OTpaciiel
3HaHUH U peabHOU KU3HU
JelictBuTenpHble  4yncna.  PanuoHanbHbIE M MPPAalMOHAIBHBIE  YHCIA.
1.2 Apudmernueckrue omnepauuud ¢ JACUCTBUTEIbHBIMH uuciaMmu. [IpubnnxénHble
BBIYHCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN
Crenenpb ¢ nenbiM nokaszareneMm. CranpaptHas (gopma 3anucu AEHCTBUTEIbHOTO
13 yucna. Mcrnonb3oBanue noaxosmiei (Gpopmbl 3aUCH IEHCTBUTENBHBIX YHUCEN VIS
pelIeHNs IPAKTUYECKUX 3a/1a4 U [IPEICTaBICHHS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHH. J[eicTBHus ¢ apupMeTHIeCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHU
15 CHHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YUCIIOBOTO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPEOOPA3OBAHUS
29 IIpeoGpazoBanue TPUTOHOMETPHUYECKUX BBIpa)KCHUH. OcHoBHBIE
' TPUTOHOMETPHYECKHE (POPMYIIbI
23 VYpaBHeHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Meron
' UHTEPBAJIOB
24 Pemienue nenbix u ApoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppalimoHanpHbIX YpaBHEHUM U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM
97 IIpuMeHeHNe ypaBHEHNH U HEPABEHCTB K PEILIEHUIO0 MaTEMaTHUECKHX 3a/1a4 U 3a/1a4

U3 pa3IMyYHbIX o01acTel HAYKU U pealbHON KU3HU




3 OyHKIMH U TpaduKu
31 Oynkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢yHkuumu. B3aumbHo oOpaTHbIe
' byHKIMN
32 OOnactp ompeneneHuss WM MHOXKECTBO 3HadeHWH ¢yHkuuud. Hymun ¢dyHkomm.
. [TpomexyTKH 3HaKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE (QYHKIIUH
23 CreneHHass (yHKUUS C HaTypaJbHbIM M LEJIbIM IoKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOpHS N-Oi CTENEHU
34 Tpuronomerpuueckass OKpy>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYHKIMNA
' YHCIIOBOTO apryMeHTa
4 Hauana maremarnueckoro aHanusa
i1 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/JaHUSl TOCIENA0BATEIBHOCTEH. MOHOTOHHEIE
' MOCIIEI0BATEIbHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccur. beckoHeuHo yObIBarolas
45 reoMerpuueckas mnporpeccusd. CymMMma OECKOHEUHO YOBIBalOIIEW IeOMETpUYECKOU
' nporpeccun. Popmysna CIOKHBIX HPOLEHTOB. Vcrmonb3oBaHuE NPOrpeccHH Ui
peleHusI peabHbBIX 3a1a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOXecTBO, omepaluyd HaJ MHOecTBamH. Jluarpammsl Oiinepa — Benna.
51 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO armapara il ONHCAHUS PeabHBIX
MIPOIIECCOB U SIBJICHUH, MIPH PEIICHNH 3a/1a4 U3 APYTHX yIeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, ClieACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 Hucna 1 BEIYMCIICHUS
11 HarypanbHble u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX Yuces
1.2 CreneHsb ¢ pallMOHaNbHBIM NT0Ka3areneM. CBOWMCTBA CTENIEHU
13 Jlorapudwm uncna. JleciTHUHBIC H HATYpaTbHbIE JTOTapU(MBI
2 VYpaBHEeHHS U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BhIpaXKEHUH, COIEpKAIUX JOrapuMbl
29 IIpeoOpa3oBanue BbIpaXKEHUH, COJIEPIKAIUX CTENEHU C PAl[HOHATIBHBIM
' MoKazaTeseM




2.3

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA
25 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrembl JHMHEMHBIX YypaBHEHMH. PelleHne NpPUKIANHBIX 334ad C IOMOUIbIO
' CUCTEMBI IMHEHHBIX YPABHEHHM
2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHH U HEPABEHCTB
28 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHNIO MaTEMaTHUECKUX 3a/1a4
' U 3a7a4 U3 pa3JInYHbIX 00JIaCTEN HAYKU U pealbHOM JKU3HU
3 OyHKIIUU U TpaduKH
Oynkuus. Ilepuoanueckue ¢yHkuuu. IIpomMexyTkM MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymMbl 1 MUHUMYMbl (QyHKIHH. Hambonbliee u HauMeHbllee 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue pyHKINUU, X CBOICTBA U rpaduku
3.3 [TokazarenbHas u norapupmudeckas QyHKIIMH, UX CBOMCTBA U TpaPUKu
3.4 Hcnonp3oBanue rpadhukoB QyHKIMHA AJ1s peIIeHUs] YpaBHEHUIA U IMHEHHBIX CUCTEM
Hcnonp3oBanue  rpa¢pukoB  (yHKUMH A7 MCCIEAOBaHMSA  IPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpPBIE BO3HUKAIOT IPH DPEHICHWW 3aqad W3 JAPYIHX Y4eOHBIX
IIPEIMETOB U PEANbHOM KU3HU
4 Havana maremarnueckoro ananusa
4.1 HenpepsiBable QyHKIIMH. MeTo MHTEPBAJIOB JJIsl pEIIEHUS] HEPABEHCTB
4.2 [TpousBonnas GpyHkuu. I'eomerpudecknii 1 GU3NYECKUN CMBICIT TPOU3BOTHOM
43 [IponsBosHble 3neMeHTapHBIX (GYHKUIUH. DOpMyIbl HaXOXKIEHHUS IPOU3BOJHON
' CYMMBI, IPOU3BENICHHSI U YaCTHOTO (DyHKIMI
[IpuMeHeHHe NPOU3BOJHOM K HCCIENOBaHMIO (YHKUIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. Haxoxaenue HanOOJbIIEro U HaMMEHbBIIETr0 3HAa4eHus (PyHKIMH Ha
OTpe3Ke
[TpuMeHeHre MPON3BOIHON TSI HAXOXKICHUS HAMIYYIIETO PEHICHUs B TPUKIIATHBIX
4.5 3ajlayax, s OINpeAeNieHUus CKOPOCTH IIpoliecca, 3aJaHHOro (opMysnod wWiH
rpadukoM
4.6 IlepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reomeTpuyeckuil U puanyeckuil cMbici. Boruncnenue uHTerpaia mno

dhopmyne Herotona — Jleitoania




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHOM NPOrpPaMMbl CPeHEro 001ero
TpeOOBaHUA oOpa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, ANTOPUTMAMU pELICHMS 3a]ad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKcuoma, TeOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; IPUMEHSATH MX; yMEHUE (OPMYITHPOBATH
0o0paTHOE U NPOTUBOIOJIOKHOE YTBEpXKJEHHE, NMPUBOJUTH NPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIB30BaTh METOJ MAaTeMAaTH4EeCKOW WHIYKIIWH;
IIPOBOAUTH  JIOKA3aTEIbHBIE pPACCYXACHHUA IpU pPELICHUU 3anad,
1 OLICHUBATh  JIOTMYECKYIO0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOYKECTBO, ONEpalM Haj
MHOXXECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs1 OIIMCaHMsl PeabHBIX IPOLIECCOB U SBJICHUHN U IIPU PELICHUH
3amad, B TOM 4YHCIIE W3 JPYIHX YYEeOHBIX TIPEIMETOB; yMEHUE
OIIepUPOBATh NOHATHAMMU: rpad, CBI3HBINA rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M ONHUCHIBATh Tpadbl pPa3IMYHBIMU

crioco0amMu; UCTIOIb30BaTh Tpadbl MPH PEeLICHUHN 3a1a4

YMeHue onepupoBarh MOHATUSAMHU: HaTypaJbHOE YHUCIIO, LENO0E YHCIIO,
CTENEHb C IIeJIbIM [0Ka3aTeaeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIBHBIM  IIOKA3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
mokaszareneM, JorapupM 4YHcIa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK II0 MOAYNIO, PALMOHAIBHOE YHCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMOHANIbHBIX, JCUCTBUTENBHBIX 4YHMCEI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JI€TMMOCTH, HaWMEHBIIMH OOUIMI JenuTenb W HauMEHbIIee
of1iee KpaTHOe, anropuT™ EBKiIMaa mpu peleHnu 3a/1aq; 3HaKOMCTBO €
Pa3IMYHBIMU  TMO3UIMOHHBIMM  CHUCTEMaMH  CUMCICHHS;  YMEHHE
BBINOJIHATE BBIUYMCIIEHUE 3HAUYE€HUI M mpeoOpa3oBaHUS BBIpAXXEHUI CO
CTeMEHsIMH U Jorapudmamu, MmpeoOpa3oBaHUs POOHO-PALIMOHATIBHBIX

BBIpa)KeHHfI; YMCHHEC OICPUPOBATH MOHATUAMU: IOCICAOBATCIIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OCCKOHEYHO yOBIBafoOIIasi TeoOMETpUUYecKass TPOTrpeccus; YMEHHE
3aJ1aBaTh M1OCJIEJOBATEILHOCTH, B TOM YHCJIE C IOMOILIBIO PEKYPPEHTHBIX
bopMys; yMEHHE OIEpUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOAYJIb H apTyMEHT KOMIUIEKCHOTO
yuciaa, (¢GopmMa 3alMcH  KOMIUIGKCHBIX 4Hcen (reomMeTpuueckas,
TPUTOHOMETpUYECKass U  anreOpanyeckas); yMeTb IPOU3BOIUTH
apupMeTHYeCKre IeHCTBUS C KOMIUIEKCHBIMH YHWCIIAaMH; TNPHUBOJUTH
IpPUMEPbl  UCHOJb30BaHMSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
HNOHATHSIMM:  MaTpuma 2xX2 u  3x3, oOIpeaenuTesb  MaTpullbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMmenue OICpHUpOBaATh IMOHATUAMU: PALNUOHAIBHBIC, WPpalWOHAJILHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKUC
YpaBHCHHA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PAaBHOCUIIbBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC DpPCIIAaTh YpPABHCHMUA,
HCPAaBCHCTBA MW CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCPABCHCTBA MW CHUCTEMbI C IIapaMETpOM; IPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CHUCTCMBI IJid PCHICHUA MATCMATHYCCKHX

3a/1a4 ¥ 3ajja4 U3 Pa3IMYHbIX 00JacTel HAyKU U peabHOM JKU3HU

YMeHue onepupoBaThb HNOHATUSAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
NEPUOUYHOCTh (PYHKIUH, OIPAaHMYEHHOCTh (YHKLUH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (YHKIUU, HauOOblllee U HauMEHbIIIEe 3HAUECHUS
(GYHKIMU Ha MPOMEXYTKE, HEMpepbIBHAS (DYHKIIMSI, ACUMITOTHI rpaduka
(GyHKIMY, TIepBasg U BTOpasi MPOU3BOAHAsT (QYHKIIMH, T€OMETPUYECKUN U
¢u3nyeckuif CMbICT POU3BOJHON, IepBooOpa3Has, ONpeaenEHHbIH
MHTErpai;, yMEHUE HaXOAWTb AaCHMIITOTHI Tpaduka (PyHKUHU; yMEHHE
BBIYHCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YAcCTHOIO W
KOMITO3UIIMU (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(GYyHKIMU; YyMEHUE HaXOJIUTh MPOU3BOJHBIE SJIEMEHTApHBIX (YHKIIMA;
YMEHHE UCIOJb30BaTh IPOU3BOJHYIO [UIsl HCCIENOBaHUS (YyHKIUH,
HaXo/AWTh HauOONbIIME M HAMMEHBIINWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadyKl MHOTOWJIEHOB C KCIIOJb30BAaHUEM armapara MaTeMaTHu4ecKoro
aHaJIn3a; INPUMEHSITh IPOU3BOJHYIO Ul HAXOXKAECHUS HaWIydIlero

peuiCHUd B NPHUKIAAHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHWYCCKUX U




(bu3MUecKUX 3a7a4ax; HaXOAUTh IUIOIMATN U 00BEMBI (PUTYP C TTIOMOIIIBIO
WHTETpaia; MPUBOIUTH MPUMEPHl MAaTEeMaTHYECKOTO MOJCITUPOBAHUS C

MOMOIIBI0 AU depeHIINATHHBIX YPABHCHHIMA

YMeHue omepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, OOpaTHas
GyHKIMS, KOMIO3MIUS (QYHKIMHA, JuHeWHas (QyHKUIWS, KBaJpaTHYHAS
byHKIHA, paloHagbHas byHKuus, CTENEHHAs byHKLu,
TpUroHOMeTpudeckne (QyHKuMM, O0OpaTHBIE TPUTOHOMETPHYECKUE
GbyHKIMHK, TOKa3aTenbHAas M Jorapugmuueckas (QyHKIUHM;, yMeHHe
CTPOUTH TpaUKH H3Yy4YCHHBIX (DYHKUIWH, BBINOIHATH NPEoOpa3OBaHUS
rpaduKoB (GYHKIUN, UCTIONB30BaTh TPAdUKH IJIs U3YUEHUS POIIECCOB U
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 APYTUX YYEOHBIX MPEIMETOB M
3a7a4 U3 pealbHOW JKU3HU; BRIPAXKATh (POPMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; HCIIOJb30BaTh CBOWCTBA M Tpapuku (QYHKIUH I
peleHus ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IapamMeTpaMu; u300pakaTh
Ha KOODJMHATHOM IUIOCKOCTM MHOXKECTBA pEIICHHH ypaBHEHUIA,

HCPABCHCTB U UX CUCTCEM

YMeHue pemiarb TEKCTOBBIE 3a/ladd pa3HbIX TUIIOB (B TOM 4HCIE Ha
IPOLEHTHI, JIOJIU U YacCTH, HA JBUKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIYyT, HAJIOTH, 3314 M3 00JaCTH YIPABJICHUS JTUYHBIMU U CEMEHHBIMH
(uHaHCaMH); COCTaBJIATh BBIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBUIO 3a/ayd, MCCIENOBATh IIOJyYEHHOE PELICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHBlE CUTYyallMH Ha S3bIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOJIB30BAHMEM armapara

anreOpbl, THTEPIPETUPOBATDH MTOJIYUYEHHBIN pe3yIbTarT

YMeHue onepupoBarh MOHATUSAMU: CpeAHEe apupMeTHUecKoe, MeruaHa,
HauOosplllee W HauMEHbllee 3HAa4YeHWs, pas3Mmax, JAUcHepcus,
CTaH/apTHOE OTKJIOHEHHWE YHCIOBOIO HAOOpa; yMEHHME U3BIIEKATb,
UHTEpIpPETHPOBaTh HMH(OpPMAIMIO, MPEACTaBICHHYIO B TaOiaMIax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA peallbHbIX MPOLIECCOB U
SIBJICHUI; TIPEICTABIATh HH(OPMAIIMIO C TIOMOIIBIO TAOJIUIl M AUArpaMM;
HCCIIEeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpaduUUecKuXx  METOJ0B W  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAONIOJICEHHUS C TMOMOLIBI0  JUarpaMmm

paccenBaHMs M JIMHEWHON pEerpeccuun




YMeHue onepupoBaTb IOHATHSAMHU: CIyYaWHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TpaUIeCKUX METO/A0B; MPUMEHSThH
(GopMyJbl CIIOXKEHUS M YMHOXEHHs BEpOSATHOCTEH, (HopMyiy IMOJHON
BEpOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEaJbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMH: CIIydaiiHasi BEJIMYMHA, pACIpE/eICHUE BEPOATHOCTEH,
MaTeMaTHYeCcKoe OXHMIaHHe, AMCIEPCUs W CTaHIapTHOE OTKIOHEHHE
CllyyailHOM BeNMYMHBI, (QYHKLUUU pPACHPENENIeHus U  IUIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTE€IbHOTO U HOPMAJIBHOTO PpaclpeeiICHUN;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pAaCHpeleeHu Juls
pelieHus 3a/1a4; 3HAaKOMCTBO C MOHATHSIMH: 3aKOH OOJBIIMX YHCel,
METO/bl BBIOOPOYHBIX MCCIIEJOBAHUM; YMEHHE IPHUBOJUTH IPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEpUPOBATh MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHCIIO COYETaHW, YHUCIO TepecTaHOBOK; OuHOoM HproTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKIECHUS AJIS PELICHUs 3ajay;
OLICHUBATh  BEPOSATHOCTH  pEAIbHBIX  COOBITHIA, COCTAaBJISITh

BEPOSATHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH IIOJy4YEHHBIN Pe3yibTaT

YMeHHne onepupoBarh IOHATUSAMM: TO4YKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKHHA YroJI,
JNBYTPAHHBIA YroJ, TPEXTPaHHBIA YroJl, CKPEIIMBAIOUIUECS IPSMBIE,
MapaJuIeIbHOCTh U NMEPHNEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroil
MEXIy MNPAMBIMH, YrOJd MEXAY IHPSAMOM M IUIOCKOCTBIO, YrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXY TUIOCKOCTAMM; YMEHUE MCIOIb30BaTh IIPU
peleHnH 3a1ad U3ydyeHHbIE (PAKTBI M TEOpPEeMbl IUIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJENIHM C IMOMOIIBI0O TI'E€OMETPUYECKUX IOHATUH U

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9N
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YMeHue omnepupoBaTh HMOHATUAMU: IUIOWAAb (QUTYphl, 00BbEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEUEHHUE MHOIOI'PAaHHUKA,
KyO, mapajuiefienunesa, Npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepsl, MIomanb
MOBEPXHOCTH NHUPaMUJbI, MPU3MBI, KOHYCa, LUIUHApA, 00bEM KyoOa,

OpsAMOYT'OJIBHOTO TMapaJUICICIUIICAa, IMUpaMUbl, NPU3MBbI, HUIWHAPA,




KOHYcCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHMs] KOHYCAa M LMJIMHJPA,
MapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEUYEHWE 1Iapa, IIJIOCKOCT,
Kacaromascs cdepsl, MUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHUKa, N300paxaTb MHOTOTPAHHUKH, GUTYPHI U MOBEPXHOCTH
BpAIlIEHHUs, UX CEUEHUS, B TOM YHUCIIE C IOMOULIBIO MIEKTPOHHBIX CPE/CTB;
yYMEHHE NMPUMEHSITh CBOMCTBA r€OMETPUUECKUX (PUTYP, CAMOCTOSITENHEHO
(bopMyIHpOBATH OIpENENIeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax W MpPH3HAKaX reOMETPUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTb MX; yMEHHE MPOBOAUTH KiIaccUPUKAuUo GUryp Mo
pa3IMYHBIM TMPU3HAKAM, BBINOIHATE HEOOXOAWMBIEC JOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh TMOHSTHSAMHU: JIBIDKEHHE B IPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CUMMETPHsI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MMOBOPOT, MpPeoOpa3oBaHWE MOAO0OMS, IMOA00HBIE (UTYPBI;, YMCHHE
pacrno3HaBaTh paBHbIE U MOAO0OHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJIE,
HCKYCCTBE, ApXUTEKTYPE; HCIIOJIb30BAaTh TI'€OMETPUUYECKHE OTHOIICHUS
MpU pEIICHUH 3a]la4; HAaXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJ, IUIomaab, OOBEM) TpH pEmICHUH 33Ja4 U3 JPYruX y4eOHBIX
MPEIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCISTH T€OMETPHUYECKHE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaJb, OOBEM, IUIONMIA[b IOBEPXHOCTH),
UCIONIb3YSl M3YYECHHbIE (OPMYIbI U METOJAbI, B TOM YHUCIE: ILIOMAIb
MMOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IIWINHAPA, TUIOMIAaAb ChepHI,
00BEM KyOa, MPSIMOYTOJBHOTO MapaieNenurnea, MUPaMuIbl, MPU3MBI,
UUITUHIpA, KOHYCa, IIapa; yMEHHE HaXOJIuTh OTHOIICHHE OO0BEMOB

MOJOOHBIX pUryp
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YMmenue OIICpHUPOBATH IOHATUAMU: IIPAMOYTOJIbHAA CHUCTCMaAa KOOPAHUHAT,
BCKTOP, KOOpPAWMHATBI TOYKHU, KOOPAWHATHEI BCKTOpPA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JIOKCHHUEC BCKTOpa II0 63.3I/ICY,
CKaJIApHOC TIIPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpPAaMH; YMCHHUEC HUCIIOJIB30BATb BCKTOpHHﬁ n KOOp)II/IHaTHBII\/'I METOJ
IJig peHICHUSA TCOMETPHUUYCCKUX 3aJdad W 3aJad JpYrux y‘—Ie6HBIX

MIPEIMETOB

13

YMeHne BbIOWpATh TOAXOASAIIMK METOA JUIsl pEIICHHS 3aJauu;
IIOHMMAHUE 3HAYUMOCTH MATEMAaTUKM B HW3YYEHUM NPUPOJHBIX U
OOIIIECTBEHHBIX TPOILIECCOB W  SIBICHWW;, YMEHHE PAaclo3HaBaTh

MPOABJICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMCPBI MaTCMaTHYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITHI

POCCUICKOM

u

MHUPOBOH




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COIePKAHMS

Kon
1 Yucna u BBIYUCIICHUS
11 Harypanbnsle u neinsle yncina. [IpusHakyu 1e1MMOCTH LEIIbIX YUCEel
12 PanyonanbHble  uMcna. OOBIKHOBEHHblE U JECATHYHbIE JpOOH, IPOLIEHTHI,
' OeCcKOHEeUHbIE TEPUOANYECKHE IpooH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleHcTBus ¢ apudmMeTnueckuMu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenbM nokasarteneM. CTeneHb ¢ paluoOHaNbHBIM NT0Ka3aTeneM. CBONCTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JleciTHUHBIC H HATYpaIbHbIE JTOTapU(MBI
JlelicTBuTenpHble  yuchaa. Apudmeruueckue onepauuu € JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnukéHHble BBIYMCICHUS, ITPaBUIIa OKPYIJICHUS, IPUKHUJIKA U OLIEHKa
pe3yibTaTa BbIYMCICHUN
1.8 IIpeoOpa3oBaHue BbIpaKEHUH
1.9 KomruiekcHele uncna
2 VYpaBHEHMs U HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
2.4 [TokazarenbHble U JorapuMHUUEcKre ypaBHEHUS
2.5 Lenbie 1 poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudMUyecKrie HepaBeHCTBa
2.8 Tpuronomerpuyeckue HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMU
2.11 Martpuiia cucTeMbl TUHEHHBIX ypaBHeHUN. OnpeaenuTenb MaTpULbl




OyHKIWH U TpaPuKu

@Oynkius, crnocodbl 3amanus Qynkiuu. ['paduk dysxnum. B3aumuHo oOparHbie

31 ¢dbynkuun. YétHpie 1 HeuéTHbie PyHkIuu. [leprnoauyeckue GyHKIUN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yHkuuu.
32 IIpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBbl (yHKIUH. Hambonbliee W HauMeHblee 3HAYCHUE
(GYHKLIMU Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypaJbHBIM M IeJbIM IOKa3areiaeM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuueckre GpyHKIIUHN, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenbHast ¥ norapupmMuueckas QyHKIUN, UX CBOWCTBA U Tpaduku
. Touku paspeiBa. AcumnroTel rpaduxkoB  ¢ynkuuid. CoiictBa  (GyHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aIaHUs ITOCIIEI0BATEILHOCTER
3.8 Apudmernuaeckas u reomerpuueckas nporpeccun. Dopmyna CI0KHBIX TPOLEHTOB
4 Hauana maremaTiueckoro aHaamsa
41 [TpousBoanas pynxnun. [Ipon3BogHbBIE SIEMEHTAPHBIX (QYHKITHHA
[IpumeHeHHe TMPOW3BOAHON K HCCIENOBAaHHIO (YHKIMKA Ha MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. Haxoxmenue HanOOMbIEro 1 HAUMEHBIIETO 3HA4YEeHUS (DYHKIMH Ha
OTpe3Ke
4.3 [IepBoobOpaznas. Murerpan
) MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJ MHOXecTBaMu. Jluarpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposiITHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BpalLEHUs




7.5

KoopauHnats! 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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