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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpPOrpaMMe CTapiied IIKOIbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM i OCBOCHHS
KypcoB HH(OpPMATHUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHUECKOU Gopme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJEHUS 3aKOHaMM (PU3UKH, XUMHUU, OHOJIOTUH, TMOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM M JIOTHYECKH CTPOTMMHU MAaTeMaTHYECKUMHU KOHCTPYKIMSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHue. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplied IIKOJEe YdJalluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPHUPOJE, HAYKE MU B MCKYCCTBE, C BBIJAIOIINMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOH JesTenbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIKM3a JISKUT JAeATEILHOCTHBINA IPUHITUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusza», «MHoOXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4alOTCAd Ha MPOTSHKEHUU ABYX JIET
oOy4eHHs B CTapiliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAUHSET B ce0€ COAEp)KaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENIb pPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepkaTenpbHO-METOANYECKass JTUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu  JACHCTBUTENBHOTO YHCIA, YMEHUE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
UCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aaad. OOyyaromuecs OBJIaJeBalOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C TOMOILBIO MPOU3BOJHOM, PEIICHUHM NPUKIAIHBIX 3aJad M 3aJady Ha
HaxXOoXJIE€HWE HaumOOJbIIUX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHHUI,



COJEpKaIMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMM U Tpa@uKU» TECHO
MEPEIIETAeTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BAaHUE (DYHKIIMU JJIsi pelIeHUs 3a7ad U3 JAPYruxX yueOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeITbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoi. Ero mszyuenwue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKHX, TaK W MPHUKIAIHBIX 3a]ady,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME U HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHas coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOTMUECKOT0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapbHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHBIE
MPEACTABIICHUS POHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKH WU IMPEAJIararor



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havama MaTeMaTHMYECKOTO aHAINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3yJabTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OECKOHEYHbIE  IEpPUOJUYECKHE  ApoOu.  ApUPMETHYECKHE  OIlepaluu  C
panMoHaIbHBIMU YUCIIAMHU, TPE0O0Pa30BaHNS YUCIOBBIX BhIpakeHUi. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs] MPUKIAJAHBIX 33/7a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CraHpaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUIECKUMH KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUECKHUE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U pealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

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

OOnacTh ompeneneHus U MHOXECTBO 3HaueHHi (pynkumu. Hymm Qynkumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHCHH.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHWE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrerneHb ¢ paMOHAIBHBIM NIOKa3areseM. CBOWMCTBA CTENECHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHenne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI ¢GyHKuud. HaunOonbliee 1 HauMeHblliee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIIMH, UX CBOWCTBA U TPaPUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH IS WCCIEIOBAHUS MPOIECCOB |
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  QU3HUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbopIIero 1 HaMMEHbIIETro 3Ha4eHUs (QYHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid M (Qusmyeckuid cmbici. Beruncnenue
uHTerpaina no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayronmux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEroCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyYecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIeKTaM pa3IMuHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyabiM  chepamM  TpoPEeCCHOHATBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLIMAJIBHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWUN MJId pelieHus 3a7ad B
0o0JaCTH OKpYyXKaromiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI.

[{eHHOCTH HAYYHOTO MTO3HAHHSL:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHUS UMBWIN3ALMHU; OBJIAACHUEM SI3BIKOM
MaTeMaTUK W MAaTeMaTUYECKOM KyJIbTYpOW KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvmvie  nozmasamenvhvie — Oelicmeus, — 0bOecneuuUsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  HNpuMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OMpeNeSieHUs]  MOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIWE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT TMPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE HW  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BOIPOC U IS PEIICHUS 3a]1a4H;

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

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
npo0JIeMBbI, pelIaeMoil 3a/1a4M, BHICKa3bIBaTh UAEH, HAIICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaessTh BUABI padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00Cyk1eHUsI, 00OMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJbTara pelieHuss MaTeMaTUYECKOM 3a7auu;



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

e OICHUMBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBUSAM, OOBSICHATH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHATH3a»
Ha YpPOBHE CpEIHEro OOIIEro 0Opa3oBaHUs JIOJDKHO OOecrneuuBaTh JOCTUXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonuate  apudmervyeckue — omnepanud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypaJbHOW CTEIEHHU;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh TPOU3BOJBHOTO yIJla Yyepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
byHKINU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM U pellaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3aa4
W 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 1715 pellieHus] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCUMOCTEHN NpU peuIeHUH 3ajad U3 JPYTuX y4eOHBIX MPEIMETOB M PEaJbHOU
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh MNOHATUAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil  ONMCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, IEJ0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIA, NECATHYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JorapuQmsl;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHMUE,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YyHKIUH, HauOonbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOM, JorapupmMu4eckoil u
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOJHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHSAMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



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

Pemarpe npukiagHple 3aad, B TOM YHUCIIEC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YHcell. ParimonanbHbIe 14 1 bubmorexa LIOK
A - ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
roxKa3arejieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuilt KOpeHb N—Oi CTENEeHHU. 18 1 bubmmnoreka HOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpUroHoMeTpuyecKrue 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U MIPOTPECCUU 5 bubmorexa [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 3 1 bu6nunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbHBIM MTOKA3aTENIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIMH A UX
3 rpaq)HKH TTI:IFOHOMe (pIZ;{CCIII(I/Ie 9 1 bbmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 [IpousBoaHas. [Ipumenenne mpou3BOgHON 24 1 https://m.edsoo.ru/f11cdafd
bubmmoreka IIOK
° Hiterpart it ero mpiMeneis o https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
6 i 12 1
CHcTemb ypasHeHHil https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [JOK
yp H https://m.edsoo.ru/f11c4afd
IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS bu6muoreka [JOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpelHero oo01ero 00pasoBanus
pe3yJbTara
1 Yucna u BBIYMCICHUS
11 OmnepupoBaTh NOHATHSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, IPOLIEHTHI
12 BemonHATE  apudMeTHdeckue omepalud ¢ PalUOHAIBHBIMH |
' JeCTBUTENIbHBIMU YHCIIaMU
. BbimonHATe  OpuONMKEHHBIE  BBIYMCICHMS, HUCHONb3YysAd  IpaBUiIa
' OKpYIJICHUS, J1e]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBarh MOHATHSAMU: CTEIIEHb C LIEJBIM [10KA3aTeIeM, CTaHAApTHAs
14 ¢dopma 3anucH EHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU;
' HCIIOJIb30BaTh MOAXOANIYI0 (POPMY 3allUCH JIEUCTBUTEIBHBIX YUCEIN IS
peleHus MPaKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHTE€HC MPOU3BOJILHOTO
1.5 yIJla; HCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (YHKIIUU
2 VYpaBHEHMs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHaIbHOE, UPPaALMOHAIIBHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
59 BoinmonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH H
' pelarbs TPUrOHOMETPUUECKNE YPaBHEHUS
BrInonHATE peoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATIBHBIX
2.3 BBIPOXKEHUII M peliaTh OCHOBHBIE THIBI IEJbIX, PAlUOHAIBHBIX H
UppaloOHAbHBIX YPaBHEHHH U HEPAaBEHCTB
24 [IpumeHsTh ypaBHEHHUS W HEpaBEHCTBA JJIS PEIICHHUS MaTeMaTHYeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU




MOI[GJII/IpOBaTB PCATIBHBIC CUTyallUU Ha SA3BIKC anre6p51, COCTaBJIATHb

2.5 BBIPQKEHUS, YPaBHEHUS, HEPABEHCTBA I10 YCIIOBHUIO 33J]a4l, UCCIIEI0BaTh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
OnepupoBaTh TNOHATHUAMH: (YHKIHA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 00JlacTh OmpeneNeHuss M MHOXKECTBO 3HAueHUM (YHKIUH, Tpaduk
(GyHKINH, B3aUMHO O0OpaTHbIE (DYHKITHH
3.9 OmnepupoBaTh HOHATHUSAMH: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
' (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN Ui pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKd JMHEHHOH (QYHKIMH, KBaJAPaTHYHON
' (GyHKIUY, cTeNeHHON (QYHKIUU C IIETBIM [TOKa3aTeIeM
Ucnonb3oBate rpaduxu ¢GyHKIUI A7 UCCIEIOBaHHS TPOIECCOB U
35 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTruX Y4eOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXkarb (OpMyIaMH 3aBHCHUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiausa
41 OmnepupoBaTh MOHATHAMHU: TOCJIEIOBATENBHOCTD, apudmMeTHueckas u
' reoMeTpHuecKasi IPOrpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAaIOLIasi IeOMeTpHUYecKas
4.2 nporpeccusi, CcymMma O€CKOHEUYHO  yOBIBAIOIIEH TIeOMETPUUECKOU
porpeccuu
4.3 3asaBaTh OCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEH W INPOTPECCUN A
' peleHHsl peaabHbIX 33a1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX MPOIECCOB W SIBICHWH, TPU pENICHWH 3amad M3 JPYTuX
y4eOHBIX TPEAMETOB
- OnepupoBaTh  TMOHATHSAMHU:  OINpENEICHHE, Teopema,  CIEICTBHE,

JA0Ka3aTCJIbCTBO

11 KIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOKUTENH JUIsl pELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapum  uucia, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUSI U HEPABEHCTBA
[TpumeHnsTh cBoOMcTBa cTeNeHM MJIi INPeoOpa3oBaHMs BbIPAXKECHUH,
2.1 ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX JIOTapU(pMBL;
2.2 OIEpPUPOBATH MOHATUSAMMU: JIOTapU(MUUECKOE YpaBHEHUE U HEPABEHCTBO,
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeimmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul pEIICHHUS
MIPAKTUYECKHX 3a7a4
25 Haxomute  pemieHMss OPOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
25 BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 3aJayu,
' UCCIIE0BAaTh TIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM aIapara
anreopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJsbliee U
' HaMMeHblllee 3HaueHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
WCCIIeIOBaHUS (PYHKIIUH, 3aJaHHON TpaduKoM
3.9 OneprpoBaTh MOHITHIME: TpadUKH TOKa3aTeIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN




IJIOCKOCTH U UCIIOJIB30BATh I PELLICHUS] YPAaBHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JTHHEHHBIX

3.3 YPaBHEHUH M HCIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCHMOCTEH U3 IPYTUX y4EOHBIX AUCIUILINH
4 Hauana MaTemMaTH4ecKkoro aHajansa
OnepupoBaTh TOHATUSIMH: HENpepbIBHAS (QYHKIUSA, IPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH W (DU3UYECKHH CMBICIT
NPOU3BOAHOMN /TSI peLIeHUs 3a1a4
42 HaxomuTe  mpOW3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYHUCIATH
' IPOU3BOHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO (DyHKIIUH
Hcronp30BaTh  NMPOU3BOJAHYIO U HCCIEAOBaHMSA (QYHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTH PE3yIbTAThl UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
14 Hcronp30BaTh MPOM3BOJHYIO UL HAXO0XKJICHUS HAWTYYILETro PELICHUs B
' NPUKJIAJHBIX, B TOM YHCJIE CONUATBHO-YKOHOMUYECKHX, 3aauax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hass W WHTETpaj; IOHUMAThH
' reoMeTpHUYECKUil U (PU3NYECKUI CMBICI UHTErpaia
46 Haxonute nepBooOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHbie 331241, B TOM YHUCIIE€ COLUAIBHO-3KOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUS
Panuonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  Apodu.  Apudmerndyeckne  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIaMH, IPeoOpa30BaHUs YUCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUISl pEIIeHUs MPUKIAIHBIX 337a4d M3 Pa3IUYHBIX OTpaciieit
3HAHUM U peaIbHOM )KU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIbBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIBHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIUHUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ mensiM nokaszareneM. CrannaptHas (Gopma 3alucH J€HCTBUTEIBHOTO
13 yncna. Mcnons3zoBanue nogaxoxasiei (GopMbl 3alUCH JIEHCTBUTENIBHBIX YHCEN IS
pELIEeHUs] IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. J[eHcTBUsS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypalbHON CTEIEHH
15 CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaAHUS
59 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
57 [Ipumenenne ypaBHEHHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a/1ad U 3a7a4

W3 pa3InYHBIX 00J1acTel HAYKW U PEATbHON KU3HH




3 OyHKIUYU U TpapUKU
31 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumHo obOparHble
' byHKIUA
3.9 Ob6nacte ompenelneHus U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymu dynkuuu.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 Crenennast (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKHUX (yHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATENbHOCTH
Apudmernueckass ¥ TEOMETpHUYECKas TPOTpeccMu. beckoHewyHo yOBIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEH TeOMETPHUYECKON
' nporpeccud. dopmysia CIO0XHBIX TNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omnepanuu Haja MHOXecTBaMmu. Jlmarpammbel Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPEeTUKO-MHOXKECTBEHHOTO ammapara s ONUCAaHUS pealIbHbIX
IPOLIECCOB U ABJICHUH, IPH PEILICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ paloHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHMS U HEPABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHU, copepKaluX Jorapumbl
25 [IpeoOpa3oBanue BbIpaXeHH, COEPKALIUX CTENIEHH C PallMOHATbHBIM

IIOKa3aTcjiIcM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JNMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMbl U COBOKYITHOCTH PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX 3a]1a4
' W 33/1a4 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIuH. HanOospimee W HauMeEHbIIEe 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIIeHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKOWA IS UCCICAOBAHHUS  TPOIECCOB H
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIIeHHM 33734 U3 JAPYrHX Y4eOHbIX
MIPEAMETOB U PEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT MTPOU3BOAHON
43 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HaubosbIIero ¥ HaMMEHBIIEro 3HaueHUs (QYyHKIUH Ha
OTpe3Ke
[IpumeHneHne NpoOU3BOAHOM JUIsSl HAXOKJIEHUS! HAWTYUILIEro pEelIeHNs B PUKIIaIHbIX
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHA 3a/ay,
yMeHHe (GOpMyIHpOBaTh W ONEPUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, [0KA3aTENILCTBO,
pPaBHOCWIIbHBIE (POPMYIHPOBKH; IPUMEHATH UX; YMEHUE (OPMYIHPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYECKOH HMHIYKIHIH;
MNPpOBOAWUTL AOKA3aTCJIbHBIC PpaCCY’KACHUA ITIpU pPCHICHUMM  3a/ad4,
1 OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHW; YyMEHHUE
ONCprUpOBaATh MOHATHUAMU: MHOXCCTBO, IMOAMHOXCCTBO, OIICpallvi Hall
MHOXKECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar JJis1 onrvcanus pCaJIbHbIX IMPOLECCOB U SIBJICHUHN U IIpu pCUICHUN
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3IUYHBIMU
croco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMmenue onepupoBaTh NOHATHUSIMHU: HATYpPAJIbHOE YHWCIIO, LEJIOE YHCIIO,
CTEIIEHb C LEJBIM IOKa3aTeNEM, KOPEHb HATYpPaJbHOW CTENEHU, CTEIIEHb
C paldOHAIBHBIM  TIOKa3aTeJIeM, CTENeHb C  JICUCTBUTEIbHBIM
nokasarenem, JiorapudMm UYHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCJAa, OCTATOK IO MOAYJI, PALMOHAIBHOE YHCIIO,
HMppalOHAaJIBbHOE YuCIIOo, MHO>KEeCTBa HaTypaJbHBIX, LETbIX,
pallMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIMNA OOIIM AETUTEeNh W HauMEHbIee
oO1ee KpaTHOE, aIrOpuT™M EBKIIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU ~ TO3UIMOHHBIMU  CHUCTEMAaMM  CUMCIICHUS, YMEHHUE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
2 CTeHeH}IMI/IU u jorapudmamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BBIPAXKEHUI; YMEHUE ONEPUPOBATH MOHATHSIMHU: IOCIEI0BATEIBHOCTD,
apudmernueckas porpeccus, reoMeTpuyecKas Iporpeccus,
OCCKOHEYHO yOBIBaOIIasi TeOMETpUUYecKass TMPOTPeccus; yMeEHUe
3a7aBaTh NOCJIEA0BATEIBHOCTH, B TOM YHCIIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMy; yMEHHE ONEPUpPOBATh TMOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apupMeTUUECKHe JEeUCTBUS C KOMIUIEKCHBIMA YHCJIaMH; TPUBOJUTH
MPUMEPBl  HMCHOJIb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OIEpUpPOBATh
NOHATHSIMHA: MaTpuma 2xX2 wu 3X3, omnpenenureslb  MaTpUIIbL,
T€OMETPUUYECKUI CMBICIT ONIPEAECITUTENS

3 YMeHune onepupoBaTh MOHATUSMU: PallMOHAJIBHBIC, HWPpPAllMOHAIILHBIE,
MOKa3aTelbHblE, CTEIEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUECKHE




YpPaBHEHHS U HEPABEHCTBA, MX CUCTEMBI; YMEHHME OIEpUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHUE peIlaTh YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3JIMUHBIX MPUEMOB; peEIIATh
YpPAaBHEHUsI, HEPaBEHCTBA U CHUCTEMBbl C NApaMETPOM; IPUMEHATH
YpaBHEHHUsS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUS MAaTeMaTU4YECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (YHKIMH,
HNEPUOIMYHOCTh (DYHKIMH, OrPaHMYCHHOCTb (YHKIIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILEE 3HAUYECHUS
(GYyHKIMU HA TPOMEXYTKE, HepepbIBHAs (DYHKINSA, aCUMIITOTHI Tpaduka
GyHKLUY, epBas U BTOpas NPOM3BOJHAS (YHKLUHU, TE€OMETPUUYECKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, IIepBOOOpasHasi, OIpeaeIEHHBIN
MHTErpajl; yYMEHHE HaXOIUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBbI, IIPOM3BENEHHUS, YacTHOIO U
KOMIIO3ULIUM (YHKLUH, HaXOIUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMU; yMEHUE HAaXOJUTh INPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MNPOU3BOAHYIO JJIsl HCCIENOBaHMUs (YHKLUH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIUH; CTPOHUTH
rpaMKu MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO I HAXOXKJAECHUS HAWIy4dllIero
pelIeHus] B NPUKJIAJHBIX, B TOM YHCIIE€ COLHAIbHO-?KOHOMHYECKUX U
¢u3nvecKkrx 3a7a4ax; HaXOAUTh TUIOMIAIN U 00BbEMBI (PUTYP C TIOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO0 MOJAEIMPOBAHUS C
OMOUIbIO AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTh NOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas
GyHKLUSA, KOMIO3UIMS (YHKUUH, JTUHEWHas (yHKUMSA, KBaJpaTHUHAs
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAas byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHUE
CTpOUTh TpadUKH H3YyYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHMs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YUEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM KU3HU; BhIpaXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOME Ui
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA pEIICHUN YpaBHEHHUH,
HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTU YIpaBJIeHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJAEIUPOBATH
pealIbHbIE CUTyallUM Ha SI3bIKE MAaTEMAaTHUKH; COCTAaBIISITh BBIPA)KECHUS,
YpPAaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara
areOpbl, HHTEPIPETUPOBATH MTOJIyYEHHBIH pe3ybTar

YMeHne onepupoBath MOHATHIMH: CpeiHEe apuMeTHuyecKoe, Mearana,




HauOosnplllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEpCHs,
CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE U3BJIEKATh,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEANbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUATrpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TIOMOINBIO JUarpamMmm
paccenBaHus U JINHEWHOU perpeccuu

YMeHHe OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIBb30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEpOSTHOCTH, (popmyny bepHyum, komOuHATOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH peEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKoe OXXKHUJaHHWe, AMUCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
ClydaifHOW BEIMYWHBI, (QYHKIMHA pACIPENENICHUsT W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBIOOPOUYHBIX HCCIEAOBAaHUH; YMEHHE IPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  peabHBIX  COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJIETTb M MHTEPIPETHUPOBATH TOJTYICHHBIA PE3yJIbTaT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3ydeHHbIE (DAKTBI MU TEOpeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPHU3MBI, KOHYyca, IWIMHIApA, 00BEM Kybda,
IpAMOYTOJIBHOI'O IMapaJuiCICnuieaa, nupaMuabl, HIpPU3Mbl, HUIAHApPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHMIO, CEUYCHHE Imapa, IUIOCKOCTh,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalllCHUA, UX CCUCHM, B TOM YHCJIC C IIOMOIIBLIO 3JICKTPOHHLBIX CPCACTB,
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YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHns n3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI
0 CBOHMCTBAaxX W NMpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue onepupoBaTh MOHSITUSAMM: JIBDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00MSA, TOMOO0HBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TI'€OMETPUUYECKHE OTHOIICHUS
OpU PEUICHWW 3a/a4; HAaXOAWUTh TEOMETPUYECKHE BEJIWYMHBI (JJIUHA,
yroi, IJomaab, o0bEM) HpHU peUIeHUH 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB U U3 PEaTbHOMN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b, OOBEM, IUIOIIAAL MOBEPXHOCTH),
UCTIONB3Yysl M3Y4EeHHBIC (DOPMYNIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, WIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIiesa, MUpaMuibl, IpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB
10J1I00HBIX QUryp
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YMeHue onepupoBarh NOHATHIMH: IPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BeKTopa 1Mo Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEKIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO/
JUIS peIIeHWs TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX Y4eOHBIX
peIMETOB

13

YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs] 3ajauu;
IIOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKU B U3YYCHUU IPUPOAHBIX H
OOLIECTBEHHBIX IPOIECCOB U  SIBICHHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHWCKOM W  MHPOBOU
MaTEeMaTU4YeCKON HayKu




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1 Yucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 Pammonanbheie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE IpoOH
13 Apudmernueckuit KOpPEHb HaTypajabHOU CTCIICHH. HevictBus c
apu(METHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
14 Crenenp ¢ 1enbiM mokazateneM. CTeneHb € palMOHAJIBHBIM I10Ka3aTeseM.
CaoiicTBa cTENEeHU
15 CuHyC, KOCUHYC M TaHIE€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYypaJIbHBIE JIOrapH(pMbI
JlelicTBUTENbHBIE 4nCia. ApupMeTHUECKUE ONepaluu C JIeHCTBUTEIBbHBIMU
1.7 gyrciaamu. [lpuOnmkEHHBIE BBIYUCICHHS, IpaBHiIa OKPYIJICHHS, MPHUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
1.8 [IpeoOpaszoBaHue BbIpaKECHUI
1.9 KommiekcHble uncia
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIBHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs!
2.4 [TokazarenabHble U JIOTapUPMUUYECKIE YPAaBHEHHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl
3 @OyHKIMH U TpaduKu
31 Oyukuus, cnocoObl 3amanus GyHkuuu. ['paduk dynkuu. B3aumuo obpaTHbie
¢ynkuuu. YétHeie U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuumu.
39 [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  ()YHKIIHH.
MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. HanGospliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHast (PyHKIHS ¢ HATypaJbHBIM W IENBIM TOKa3areneM. E€ cBoiicTBa m
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuueckas GyHKINH, UX CBOMCTBA U IrpaduKH
3.6 Touku paspsiBa. Acumnrorsl rpadukoB ¢yHkiuil. CpoiicTBa QyHKIHH,




HEIIPEPBIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHus OCIEA0BATEILHOCTEH
38 Apudmernueckas U reomerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
MIPOLICHTOB
4 Hauana maremaTrnueckoro anajinsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (HYHKIUN
[IpuMeHeHHe MPOW3BOAHOM K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTH WU
4.2 aKcTpeMyMbl. HaxoxkeHne HanOOoNbIIEr0 U HAUMEHBIIIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke
4.3 [TepBoobOpasnas. MaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHo3ecTBO, oniepaiuu HaJl MHOKecTBaMu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 Koopannatsl u BEKTOPBI




