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MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa W Hadaisa MaTeMaTHIeCKOTO
aHanu3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCHUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl OOCCIIEUHMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadajga MaTeMaTU4YEeCKOrO aHAIM3a» SIBJISETCS OJAHUM U3
HamOoJjiee 3HAYMMBIX B MPOTPaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIpYroi CTOPOHBI, (OPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YYalluXcsi Ha YpOBHE, HEOOXOAWMOM JJIsi OCBOCHMS
KypcoB HWH(pOpPMATHKH, OOILECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllHecsl OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKHU, KOTopas (popMyJIupyeT CBOU JOCTHKEHHSI B MaTEMaTHYeCKOH (opme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOro aHAIM3a 3aKJIabIBa€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUH, TOHHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILIECTBEHHOM JKM3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJb30BaTh MX B ITIOBCEIHEBHOM XKU3HU. B TOXXEe Bpems OBIIafeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTEeMAaTHMYECKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETU3alMI0, a0CTparupoBaHue u
aHaJOruI0, POPMHUPYET KPEATUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOppl M HauyaJl MaTeMaTHYeCKOro aHajliu3a B CTaplledl IIKoJie ydaluecs
IIOJIy4alOT HOBBIM ONIBIT PEIICHUSA MPUKIAAHBIX 3a4a4, CaMOCTOSTEIbHOTO
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEalbHbIX CHUTYallMi M WHTEpPHpETalUn
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHUUATIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 cnenuduky ydyeOHOW AesITelIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIIME COAECPKATEIBHO-METOIUYECKME JUHUK: «HUucna W BBIYKCICHUS,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4alOTCAd Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl B CTaplleil IIKoJie, €CTECTBEHHO JOMOJHSSA ApYr ApPyra U MOCTEINEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJEBalOT BCE Oolee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHYECKOTr0 aHaIu3ay, JUIsl PEIIEHUs] CaMOCTOATEIbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmieli mikoise oco00oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pe3ynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaleBaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXKJIEHWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMmupoBaHHEe YMEHUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  AITOPUTMHYECKOIO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaQuKU» TECHO
MEPEIIETACTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepuraa. N3yuenne CTEIIEHHOMU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpOoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAnn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWIY4YlIero pEHIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HuckycctBe. OOywarommecss y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHKU KAk
HayKH, U KX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS POHU3BIBAIOT BECHh KypC WIKOJBHOM MAaTEMATUKU M MPEIJIararoT



Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3felibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEANIbHBIX CUTYAllUil, HCCIIET0BaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
WHTEPHPETALUN TOJyYCHHBIX PE3yJbTAaToOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISL peLIeHUs] IPUKIAAHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAKTHYECKUX 3aaad
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 «AnredOpa 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 Heaento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudmeTudyeckue  omepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPaKTHYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleictBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue uensix ¥ 1poOHO-pALIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN 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

Oyukius, crnocoObl 3amanus G(yskmuu. [paduk  GyHkiuu. B3aumuo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

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

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKATUX JIOTApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
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

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHkuy. MakcumyMbl U1 MUHUMYMbl (QyHKkiuu. HanGosnblnee u HauMeHblee
3HaueHUe (PYHKLIHUU HA IPOMEXYTKE.

TpuronomeTrpuyeckue QyHKIIMH, UX CBOWCTBA U TPaPUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanne rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasia MaTeMaTH4eCKOr0 aHAJIHU3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUNA.  DopMynbl  HAXOXKICHHS
IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIero 1 HauMEHbIIEro 3HaueHus: QyHKIUA Ha
OTpE3KE.

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

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (u3Mdeckuid cmbicia. Beruucienue
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 PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTHKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaxaaHCKOro oOIecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTrusX, cpepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
JEATEIIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPUEHTALIMEM HA NPUMEHEHUE MATEMaTUUYECKHWX 3HAHUM IS PEIICHUs 3a1ad B
0o0JaCTH OKpYyXKaromiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKH M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HMCCIEAOBATEIBCKYIO NESTEIBHOCTD
VHJIMBU1YaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTNEUAMU.

1)  Vuuseepcanvmvie  nozmasamenvhvie — Oelicmeus, — 0bOecneuuUsarom
Gopmuposanue 6a306blX KOSHUMUBHLIX HpOYeccos, obyyaowuxca (0ceoeHue
Memoo0o8  NO3HAHUSA — OKpYJcaowe2o  mMupa,  NpuMeHeHue  102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNiCHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT TMPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT TO3HAHUS,
dbopmyIMpoBaTh BOMPOCHI, (UKCHPYIOUIHME MPOTHBOpPEUYUE, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE HW  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIIATh CBOM CYXACHHS C CYXACHUSAMHU JAPYTHX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (hopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacrpeaessTh BUABI padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
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:

BJI1aACTh HaBbIKaAMH MMO3HABATEIbHOM peq)JIGKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUS JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOUTUX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCIEHUS, UCTIONB3Ys MpaBUiia OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3alKMCU NEUCTBUTENIBHBIX YUCEN AJI PEIIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHI€HC MTPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THINBI  LEJBIX, PalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUA MATEMAaTUUECKUX 3a7a4
W 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peadbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTIpEe/IeNICHUs] M MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 peLICHUS] YpaBHEHUI.

Crpouth M unTaTh TpaUKU JUHEWHON (PYHKIUHU, KBAAPATUUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyTIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMHU.

Havana maTeMaTH4ecKOro aHajm3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUpMeTHUeCKas |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar [jsl  OMHCaHUsA
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PEIIEHUH 33aJad M3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, IIE€J0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, CoOAEpXkalMX Jorapugmel,
OTNEePUPOBATH MOHATUAMU: JIOTApUPMHUUECKOE ypaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxoauTe pemenust MpoCTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

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

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3a/auy,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIONIb30BaTh UX JIf
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOM, JorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJAMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUHN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMU: HENpepbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HUCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSIMHU: TMEpPBOOOpa3Hass M  MHTErpaj; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



HaxoauTh mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHUCIATH WHTETpaT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro xapakrepa, CpeJICTBAMUA MaTEMaTHIECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsm4yecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
M
1 ﬂelég”?;elf;:J?Liilll; ?;?:EJI;H;I;L;OHMLHLE 14 1 Bubmmorexa LOK
' https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IIOKAa3aTeNneM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 bubnuoreka [IOK
WppanmroHaibHble ypaBHEHHS M1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyIIbI TPUTOHOMETPUH. 22 1 bubmmnoreka HOK
Tpuronomerpuueckue ypaBHEHHUs https://m.edsoo.ru/1568aba3
5 ITocnenoBarenbHOCTH U POTPECCUH 5 bubmorexa LOK
https://m.edsoo.ru/1568aba3
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero ognpo.m;nme pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
) Moxasatenmas fynkauns. Moxasarensnsi 12 ) buGaorexa LIOK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHMS U HEPABEHCTBA
2 Torapmvicone ypasnens 1 12 bumtorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
s | momouemeco by ; 1 Bumorera LOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubnmorexa LIOK
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 https://m.edsoo.ru/fL1c4afd
5 WHTerpan n ero npuMeHeHus 9 bubmorexa LOK
https://m.edsoo.ru/f11c4afd
. bu6nmorexa LIOK
6 Crcrembt ypasHenni 12 1 https://m.edsoo.ru/f11c4afd
7 Harypanbnble u niensie yucna 6 bubmiorexa LIOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 5 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3yILTATbl 0CBOEHHS OCHOBHOI
pesyabrata 0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus
1 Uucna 1 BBIYUCIICHUS
11 OnepupoBaTh MOHATHSMH: pPAIMOHATBHOE M JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOLICHTHI
19 BL{HOJIHSITI: apudmMeTndecKkue omnepanud C  palMOHATBHBIMH |
JNEHCTBUTENbHBIMH YUCIIaMU
13 BoimonuaTe  mpUOMMOKEHHBIE — BBIYUCICHHUS,  HCIONB3YS npaBua
OKPYTJICHUSI, JIENIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYUCICHHUHA
OmnepupoBaTh MOHATUSMH: CTETICHb C LIEJIBIM MOKa3aTeleM, CTaHIapTHas
14 (dbopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalIbHOW CTEICHU;
WCIOJIH30BATh MOAXOMANIYI0 (OPMY 3aIHCH ACHCTBUTEIBHBIX YHCEN IS
pelIeHrs MPaKTUYECKHX 33124 U IPECTaBICHUS JaHHBIX
OmnepupoBaTh TOHATHSIMH: CHHYC, KOCHHYC M TaHTCHC IPOHM3BOJIHHOTO
1.5 yria; WCIONIb30BaTh 3allUCh TMPOU3BOJIBHOTO YIla uepe3 oOpaTHbIE
TPUTOHOMETPHYSCKHE (HYHKITUU
2 YpaBHEHUs 1 HEpABEHCTBA
OmnepupoBarh MOHATUSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIJIOE,
2.1 paloHaIbHOe, UppaloHaIbHOe ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeImonHATE  TIpeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX BBIPAKCHUA H
pelaTh TPUrOHOMETPUUYECKUE YPaBHEHUS
BrinmonHsATs IpeoOpa3oBaHus HENbIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIDOKCHUH H pemaTh OCHOBHBIC THIIBI IICNBIX, PAIMOHATLHBIX H
WppallMOHATIFHBIX YPaBHEHUI U HEPABEHCTB
24 [IpuMeHsITh ypaBHEHUS W HEPABEHCTBA JIsI PEIICHUS MAaTeMaTHYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTel HAYKH M peaTbHOM KU3HU
MonenupoBaTh peaibHbIe CUTYallUM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BBIp)XCHUS, YpPAaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3a/1a4H, HCCIIEI0BATh
MTOCTPOCHHBIE MOJIENIU C HCIOIh30BAaHUEM allllapara anreopbl
3 OyHKIHH U TpaduKH
OnepupoBarh MOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHusl (QyHKINH,
3.1 o0jacTb oOmpeleNeHuss U MHOXKECTBO 3HaueHUM (QYHKIUH, Trpapuk
(GyHKIMHU, B3aUMHO 0OpaTHbIE (DYHKIH
32 OnepupoBarh MOHATHSIMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
(YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnons3oBath rpaduku GyHKITUHN TSI pelieHUs] ypaBHECHUH
34 Crpoutb W uyMTaTh TrpaduKU JMHEHHOH (YHKIMM, KBaJAPaTUYHON
(hyHKIMH, CTETIEHHON (DYHKITMH C IIEJIBIM TTOKa3aTesieM
3.5 Hcnonws3zoBarh Tpadhuku (YHKIUH ISl UCCIIENOBAaHMS IPOILIECCOB H




3aBUCUMOCTEH TpH PEUICHWHU 3a7ad U3 JPYTruX y4eOHBIX NMPEIMETOB U
peaibHOM  JKM3HM, BbIpaXkarb (OpMylTaMH 3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU

4 Hauana maremaTn4eckoro aHaiamsa
41 OmnepupoBaTh MOHATUAMHU: MOCIEIOBATEIBHOCTh, apudmMeTHueckas u
reOMEeTpHYECKas IPOrpeccuu
OnepupoBaTh MNOHATUSMHU: OECKOHEYHO YOBIBAIOLIasi IeOMETpHUYEecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  T'eOMEeTPHYECKOM
IIPOrpeccuu
4.3 3ajaBaTh NOCIEI0BATENIBHOCTH PA3JIUYHBIMU CIIOCO0AMHU
44 Hcnons30Bark CBOMCTBA IOCIEAOBATEIBHOCTEM W NPOrPECCHU IS
pELIEeHNs PeANIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa M JIOTUKA
5.1 OnepupoBarh NOHATUSAMHU: MHOXKECTBO, OIIEpallMi HaJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN —amnmapar s OINMCAHUSA
5.2 peaJIbHbIX MPOLECCOB U SBJICHUM, NpPHU pELIEHUU 33a4ad M3 JPYyrux
y4eOHBIX IIPEAMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IpOBEpHEMOro IIposepsiembie npelMeTHbIe Pe3yIbTaThl 0CBOCHHsI OCHOBHOI
pesyabTaTa o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIOJIB30BaTh
11 MPU3HAKU JETUMOCTH IENbIX YHCEI, Pa3IOKEHUE YhClia Ha MPOCThIE
MHOKUTENH JUIsl pELICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIIBHBIM [T0KA3aTEIEM
13 OnepupoBaTb  MOHATUSAMH: Jorapu(M  YWCNA, JIECATUYHBIE H
HaTypaJibHbIE JIoTapu(PMbI
2 VYpaBHeHUs 1 HEpaBEeHCTBA
[IpumeHsITH CBOMCTBAa CTENEHU MJid MpeoOpa3oBaHUs BbIPAKEHUH,
2.1 ONEpUPOBATh IMOHATHAMH: IOKA3aTEIbHOE YpAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI [TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeimonHsATe mpeoOpazoBaHUsl BBIpAXKEHHM, COJEpXKALIUX JIOTapu(MBbL;
2.2 OIEepUPOBATH MOHATUSAMHU: JIOTapU(MUUECKOE YpaBHEHUE U HEPABEHCTBO,
pelnaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs penieHns npocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pEIlIeHNE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM ISl PELICHUS
IIPAKTUYECKUX 3a7a4
o5 Haxomuts  pemreHHss  OPOCTEHINIUX  CUCTEM U COBOKYIIHOCTEH

paloHaIbHBIX YPaBHEHHI U HEPABEHCTB




MonenupoBaTh peaNbHBIE CHUTYAIlMM Ha S3BbIKE aireOpbl, COCTABIATH
BBIPAXXCHHUsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI [0 YCJIIOBHUIO 3aJa4H,

26 UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJB30BAaHMEM arrapara
anreOpsl
3 OyHKkuMU U rpaduKu
OnepupoBaTb MOHATHSMU: [epUOAWYecKas (QYHKUUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DYHKIMH, HauOoOJbIIee H
HaNMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS
uccien0BaHus (yHKIUH, 331JaHHOHN rpag KoM
OnepupoBaTh MOHATUSAMH: TPAPHKH TOKA3aTEIbHON, JIOTapUPMHUUIECKON 1
3.2 TPUTOHOMETPUYECKHX (PYHKIMIA, W300pakaTb HMX Ha KOOPAMHATHOMN
TUTOCKOCTHU M UCTIONIb30BATh JUIS PEIICHHs YPABHEHU U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKH JTHHEHHBIX
3.3 YpaBHEHHUH M HCIOJNB30BaTh UX JUIS PELICHUS CHUCTEMBbI JHHEHHBIX
YpaBHEHUH
34 Hcnonw3oBate Tpaduku (GyHKIUNA A7 HCCIEAOBAaHUS MPOILECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILTIH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpEepbIBHAs (YHKIHSA, MPOU3BOJIHAS
4.1 (GYHKIIMM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
MIPOM3BOAHON T PELICHHUS 3a/1a4
49 HaxomuTe  mpOW3BOAHBIE  JJEMEHTApHBIX  (DYHKIWA, BBIYHUCISTH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Hcnonb30BaTe NPOM3BOJHYIO JUIS  HUCCIEAOBAaHUS  (QYHKIUU Ha
4.3 MOHOTOHHOCTh W 3KCTPEMYMBI, IPUMEHSThH PE3yIbTAThI UCCIETOBAHHS K
MOCTPOCHHIO IPahuKOB
44 Hcrionp30BaTh MPOU3BOJHYIO TSI HAXO0XKICHHSI HAWTYUIIETO PEIICHUs B
IPUKJIAJHBIX, B TOM YHCJE COLMAIbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh MOHATUAMU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
' TEOMETPUUECKHUI M (PU3MUECKHUI CMBICT HHTErpaja
46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX (YHKIHM, BBIYUCIATH
' uHTerpai no gopmyne Herorona — Jleiibnura
4.7 Pemate npukiagHble 3a1a4M, B TOM YHUCIIE€ COLUATBHO-IKOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYMCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JIECSATUYHBIE JAPOOH, IPOLEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 paloHaIbHBIMU YHCIaMM, NIPEOOPa30BaHUs YUCIIOBBIX BblpaxkeHMH. [IpumeHneHue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JevictBuTenbHble  4yKcia.  PanvoHalmbHBIE W HUPPALMOHAIBHBIE  YHUCIA.
1.2 Apudmerndeckue omnepanuu C JACUCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxofsiied Gopmbl 3anucu ASHCTBUTEIbHBIX YHUCEN IS
pelIeHys MPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 Apudmernaeckuit KOpCHB HATypalbHOH creneHu. J[eficTBus ¢ apuMeTHIecKuMu
KOPHSIMHM HaTypaJIbHON CTEIIEHH
15 CuHyC, KOCMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHIe€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPE0Opa3OBaHUS
29 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
TPUTOHOMETpHUUECKHE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Merton
WHTEPBAJIOB
2.4 Perenue nenbIx U IpoOHO-pAlIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Penienne nppalnoHaIbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemienrie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpyuMmeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTeMaTUUECKUX 3aJ1ad U 3a7a4
U3 PA3IUYHBIX 00JIacTel HAYKU M peabHON KU3HU
3 OyHKIHH U TpaduKu
31 Oyukuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. B3aumHo obOpaTHble
byHKIIUA
32 Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHud ¢ynkuuu. Hymum dynkuun.
[IpomexyTKH 3HAKONOCTOSAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennass (yHKIMS ¢ HaTypaJbHBIM W IE€JBIM TOKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckas OKpPYKHOCTb, ONpEAETICHUE TPUTOHOMETPUYECKHX (DYHKIIMN
YHCJIOBOT'O apryMeHTa
4 Havana maTreMaTH4ecKoro aHaamsa
41 ITocnenoBaTeNbHOCTH, CHOCOOBLI 3aJaHHUsA ITOCemoBaTelbHOCTEH. MOHOTOHHEIE
NOCJIE0BATENBHOCTH
4.2 Apudmernueckass U TeOMETpHUECKas Tporpeccud. beckoHeuHo yObIBaromias




reomerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH TI'€OMETPHYECKOM
nporpeccuu. dopmysia CIOXHBIX TMPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu MAJis
pelIeHus: pealibHBIX 33]1a4 MPUKIAJHOTO XapaKTepa

5 MHo’xecTBa U JIOTHKa
MHoxecTBO, omepauuu HaJg MHOXecTBamM. Jluarpammbl Oiliepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOI'O ammnapaTta /s OINMCaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Crenenb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uyucna. /lecaTnyHbIe U HATYPAIbHBIE JOTapUPMBbI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpaszoBanue BhIpaKEHUH, COIepKAIIUX JOTaprUPMBbI
29 [IpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIUX CTENEHH C PAl[MOHAIBHBIM
MoKa3areieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cuctemsl JII/IHVeﬁHHx ypaBHeE—IPIfI. Pemenne mnpuKIaAHBIX 3a7ad C OMOILBIO
CHCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB
28 [IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKHX 3a71a4
W 33/1a4 U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KHU3HU
3 OyHKIMH U TpaduKH
Oynkius. Ilepuognueckue ¢ynkuuu. IIpoMeXKyTKM MOHOTOHHOCTH (DYHKIIHMH.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHKUuMU. HawmGombinee u HauMmeHblllee 3HAUYEHUE
(GYHKIMU Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u orapudmMudeckas QyHKIIHA, X CBOHCTBA U TpaduKH
3.4 Wcnonb3oBanue rpadukoB GyHKUIKN A1 pelIeHUs] YpaBHEHHUH U IMHEWHBIX CUCTEM
UcnonwszoBanne rtpadukoB  (PyHKIUNA [ HUCCIAEAOBAHUS  MPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpbhle BO3HMKAIOT NPU PEIICHHM 337a4 U3 JAPYrHX Y4eOHBIX
MIPEIMETOB M PEaTbHOH KU3HU
4 Hauana maTemMaTHueckoro aHaimsa
4.1 HenpepsiBable DyHKIIMU. METO MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 3neMeHTapHBIX (yHKIMA. DOopMyabl HAXOXKAEHUS TPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKIUI
4.4 [IpuMeHeHne TPOM3BOAHOW K HCCIEAOBaHHMIO (YHKIIMA HAa MOHOTOHHOCTh U




4.5

4.6
4.7

sKcTpeMyMbl. HaxoxaeHrne HaumOOJBIIEro U HAaMMEHBIIEro 3HAYeHHUS (DYHKIUU Ha
OTpe3Ke

[IpumeHneHne NpoOU3BOAHOM ISl HAXOK/IEHUS! HAWTYYILIEro PElIeHHs B IPUKIIAIHbBIX
3ajadax, IS ONpeJeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOTO (QOopMysol wuim
rpadgukom

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

HHuterpai, ero reomeTpudeckuii 1 pu3nyecKkuii CMbICI. BeryuciieHre nHTerpaia mo
dopmynie Hetotona — JleitOHuia




IPOBEPSIEMBIE HA EI'D 10 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

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH TOHATUSMU: OIpEAeTICHHE,
aKcuoma, TEOpema, CIEACTBHE, CBOWCTBO, NPU3HAK, J0Ka3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJI MAaTE€MaTU4YeCKOW WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKJIEHUW; YMEHHE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar Juis OMCaHUs PealbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
OTIepHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHCIIO, I1E€JI0€ YHCIIO,
CTEIEHb C LENbIM MTOKa3aTelieM, KOPEHb HaTypalbHOUN CTENEHH, CTEIECHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JIEUCTBUTEIIHHBIM
nokasarenem, JiorapudMm UYHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJA, OCTAaTOK [0 MOJYJ0, PalMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE  YHUCJIO, MHOXECTBA  HaTypaJlbHBIX, LENBIX,
paHI/IOHaJ'II)HBIX, I[CI\/'ICTBI/ITCJ'II)HI)IX YUCCII, yMeHI/IG HCIIOJIb30BATh
MPU3HAKU JIETMMOCTH, HAUMEHBIIMNA OOIIM AETUTEeNh W HauMEHbIee
ob1ree KpaTHOE, aNTOpUTM EBKIIMIA MpU pEIIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBIITOJIHATH BBIYHUCIICHUC 3Ha‘IeHI/II>'I nu Hp606pa3OBaHI/I$I BI)Ipa)KeHI/II\/’I CO
2 CTCHeH}IMI/IU u JorapudmamMu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BI)Ipa)KeHI/II/I; yMeHI/Ie OHepI/IpOBaTI) MHNOHATHUAMU:. TIOCICIOBATCIBHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBaOIIasi TeOMETpUUYecKass TMPOTPeccus; yMeEHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yYMETb IPOHU3BOJIUTH
apudMeTUYECKHe JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOIUTH
HpI/IMepBI HNCITIOJIB30BAaHU KOMIIJICKCHBIX YHUCCII, OHCpI/IPOBaTB
MOHATUSIMHU: MaTpuma 2xX2 u 3X3, omnpenenuresib  MaTpUIIbl,
FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OHpeI[eJII/ITCJISI

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




yYpaBHEHUST U HEPABEHCTBA, HMX CHCTEMbI; YMEHHUE OINEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUU, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YPaBHEHMUS,
HEPaBEHCTBA W CHUCTEMBbI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C [ApaMeTPOM; MPUMEHSThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI /I PEUICHUS MATEeMaTHYEeCKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (YHKIMH,
HNEPUOIMYHOCTh (DYHKIMH, OrPaHMYCHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILEE 3HAUYECHUS
(GyHKIMU HA TPOMEXYTKE, HeMpepbIBHAs (YHKIHS, aCUMIITOTHI TpaduKa
GbyHKLUY, epBas U BTOpask NPOU3BOJHAS (YHKLUHU, T€OMETPUUECKUN 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 HCMOIb30BaTh NPOU3BOAHYIO JJsl HCCIENOBaHMUS (PYHKUUH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIUH; CTPOHUTH
rpaMKu MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO I HAXOXKJAECHUS HAWIy4dllIero
pellIeHUs] B NPUKJIAJHBIX, B TOM YHUCJIE COLMAIBbHO-DKOHOMHYECKHUX H
$U3HYeCKUX 3a/layax; HaXOJUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
MHTETpasla; MPUBOAUTH INPHUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbIO AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTh NOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas
GbyHKLIUSA, KOMIO3UIMS (QYHKUUH, JTUHEeHHas (yHKUMSA, KBaJpaTHUHAs
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAas byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHUE
CTpOUTh TpadUKH HM3YYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHMs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU pelIeHuH 3a7ay U3 APYruX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM KU3HU; BhIpaXaThb (JOpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA pEIICHUN YpaBHEHHUH,
HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, 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
CUCTEMBI IIO YCJIOBHIO 3a/1aud, MCCIEN0BATh IIOJYYEHHOE pEIICHHE U
OLICHUBATh MPABIONOAOOHOCTh PE3yJAbTAaTOB;, yMEHHE MOJAEIUPOBATH
pealbHbIE CUTYallUd Ha SI3bIKE MAaTEMAaTUKH; COCTABIISITH BBIPAKEHUS,
YpPAaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMbl MO YCIOBHIO 3aJa4H,
UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAaHHUEM almapara
anredpbl, MHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHne onepupoBath MOHATHIMU: cpeiHee apudmeTnyeckoe, MeANaHa,




HauOonpIlee ¥  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
UCCIEOBAaTh COBMECTHBIC HAONIOACHHUS C IOMOINBIO JUarpamm
paccenBaHus U JINHEWHOU PErpeccuu

YMeHHe OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; HPUMEHSTH
(GopMyNbl CIIOKEHUS] M YMHOXEHHUS BEpOsATHOCTEH, (hopMyny MOJHON
BEpOSATHOCTH, (popmyny bepHysum, komOuHATOpHBIE (GaKTHl U (HOPMYJIBL;
OLICHUBATh BEPOATHOCTH peEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXXKHUIaHHWEe, AUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BeNMYUHBI, (YHKIUU paclpelesieHus W IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCICAOBAHUI; YMEHHE MPHUBOIUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMEHUE OTIEPUPOBATh TOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb M MHTEPIPETHUPOBATH TOJTYICHHBIA PE3yJIbTaT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH Yyrod,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4yeHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMHU IPAKTUYECKHE 3a/1a41
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YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYpPHI, 00bEM (DUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWINHIP, KOHYC, map, cdepa, miomans chepsl, MmIonaib
MOBEPXHOCTU TMHPaMH[bI, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,
NPSIMOYTOJIBHOTO TTapalIelieTuIieia, MUPaMUIbl, TPU3MBI, IHIIMH/PA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHMIO, CEUYCHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cdepbl, NMUIUHAPA, KOHYCAa, YMEHHE CTPOHUTH CEYCHHUE
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 (DUTYp, CAMOCTOSATEIBHO
bopMyIUpoBaTh OMpeesIeHNs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI
0 CBOHMCTBAaxX W NMpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue onepupoBaTh NOHSTUSAMH: JIBIDKEHHE 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,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh IE€OMETPUUECKHE OTHOIICHHUS
OpU PEUICHWW 3a/1a4; HAaXOAWUTh TEOMETPUYECKHE BEIMYHMHBI (JIMHA,
yroi, Iomaab, o0bEM) HpHU peUIeHHH 3aJad M3 JPYruxX Yy4eOHBIX
NPEIMETOB U U3 PEaTbHOMN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHIa/b, OO0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Yysl M3Yy4eHHBIE (DOPMYIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, WIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIiesa, MUpaMuibl, IpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB
10J1I00HBIX QUryp
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YMeHue onepupoBath NOHATHAMU: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE NPOM3BEACHUE, YIrOoJN MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS peIIeHWs TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX Y4eOHBIX
peIMETOB
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YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs] 3ajauu;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUH MPUPOAHBIX U
OOLIECTBEHHBIX TMPOLECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHWCKOM W  MHPOBOU
MaTEeMaTUYeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BbIYKCICHUS
11 Harypanbnslie u niensle yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH
13 Apudmernaeckuit KOpCHE HaTypaibHOH cremnenu. [leiicTBus ¢ apudmMeTnaeckumMu
KOpPHSIMU HaTypaJIbHOW CTETIEeHU
14 Crenensb ¢ niensIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKazareseM. CBoiicTBa
CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOrO apryMeHTa
1.6 Jlorapudm yncna. /lecaTuunbie ¥ HATYpaJIbHBIC JTOTapU(BMBI
HevictButenbHble  yucia. ApupMETHYECKHE ONepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYUCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysibTaTa BRIYUCICHUN
1.8 [IpeoOpa3oBaHme BBIpAKEHUI
1.9 KowmmnekcHele uncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 enble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUYECKre YpaBHEHUS
2.5 Llenbie U 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapupMUUECKIe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpenenuTesb MaTpUIbl
3 @yHKIMH U TpaduKu
31 OyHkus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6parHble
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepruognueckue GpyHKIMHN
Ob6nacte ompezeneHuss W MHOXKECTBO 3HaueHuM ¢GyHkuuu. Hymm ¢yHknum.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MHUHUMYMBl (QyHKunu. HaunOosnbiiee M HauMmeHblee 3HA4YE€HUE
(GYHKLINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HATypaJbHBIM M II€NBIM TOKa3aTeneM. EE cBolicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpa(UKH
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku




Toukn paspbiBa. AcuMnToTel TpadukoB ¢yHkuui. CpoiicTBa  (yHKIMIA,

36 HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN
3.8 Apudmernueckasi U reoMeTpuyeckas nporpeccuu. opmya ciI0kKHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas hynkuwu. [Ipon3BoIHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHeHne NPOU3BOJHONM K HCCIENOBAaHUI0 (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNblIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, orepaluy HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomMOuHaropuka
7 ['eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
7.2 [TpsiMble ¥ TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHnaTsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Hadasia MaTemMaTtuueckoro ananusa. 10-11 kmacc. Anmumos 1ILA.,
Konsarun F0.M., TkaueBa M.B. u a1p. AkumonepHoe o61iecTBo «M3marenbcTBo
«ITpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. ®enepanbHas 0OpazoBaTeNbHas IPOrpaMMa OCHOBHOTO CPETHETO
oOpa3oBaHus 10 yueOHOMY npeameTy «MaTeMaTukay.

2. Maremaruka: anredpa 1 Hadajga MaTEMaTHYECKOTO aHaIN3a, TeOMETPUS
Anrebpa u Hadasia MatemaTuyeckoro aHainusa 10—11 kmaccel. Metognueckue
pexoMeHanuu k yueOHuky L. A. Anumosna, 0. M. Komsiruna, H. E. ®énoposoit
u Jp. 5-¢ uznanue, crepeorunHoe Mocksa «IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka IHOK https://m.edsoo.ru
®I'NC "Mos mxkona"
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