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MNOSCHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «Aisredpa W Hadajga MaTeMaTHYECKOTO
aHanuza» 0a30Boro ypoBHs aiisg oOyvaromuxcs 10 —11 kiaccoB pazpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYAApPCTBEHHOTO OOpa30BaTEIbHOTO CTaHIapTa CPEJHEro OOIIEro
oOpa3zoBaHusi, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, NPEIBABIIEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, U TPAAMIIUN pOCCUiCKOTO oOpa3oBaHus. Peanuzanus
MIPOTpaMMBbl 00CCTICUMBAET OBJIAJICHUE KIFOYEBHIMU KOMIIETEHITUSIMHU, COCTABIISIFOIITIMHU
OCHOBY IS  CaMOpa3BUTHS M  HENPEPHIBHOTO  O0Opa3oBaHUs, IEJIOCTHOCTh
OOILIEKYIbTYPHOTO, JUYHOCTHOIO M  TO3HABATEIIbHOIO  PAa3BUTUSA  JIMYHOCTH
00yJarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajia MaTeMaTHYECKOTO aHaIW3a» SBIAECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B ITpOrpaMMe CTapIIe IIKOJbI, TOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecneunBaeT MHCTPYMEHTANbHYIO 0a3zy Ui M3y4eHUS BCEX E€CTECTBEHHO-HAyYHBIX
KypcOB, a C JAPYroil CTOPOHBI, (OPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBIIICHUE
YVYallUXCS HAa YpPOBHE, HEOOXOAMMOM JUIsl OCBOECHHMS KYypCOB HH(DOpPMATUKH,
OOILECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH. B pamkax maHHOro Kypca ydaliuecs
OBJIJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN HAayKH, KOTopas (popMyIupyeT CBoU
JOCTHKEHMSI B MaTeMaTu4eckoi hopme.

Kypc anreOpel ¥ Hauaid MaTeMaTHMYECKOTO aHalIM3a 3aKJIaJblBA€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHaMHU (DU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJEHUUNA HSKOHOMHKMA UM OOIIECTBEHHON J>KW3HM, IO3BOJISIET OpPUEHTHUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BATh UX
B TOBCEHEBHOM >XM3HM. B ToOXe Bpemsi OBlaJeHHE aO0CTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU  MAaTEMAaTUYECKUMHM KOHCTPYKUMSAMH  pa3BUBAET yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH HICTUHHOCTb YTBEP KACHMUSI, UCIIOJIB30BaTh 0000I1IEHNE
M KOHKpEeTH3alMio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMHUPYET KpEaTUBHOE U
KpUTHYECKOE MbIIIIIEHHE. B X0/1e n3yueHus anreOpsl 1 Haual MaTeMaTHYECKOTO aHaIu3a
B CTAapLIEH LIKOJIE YYalUecs IMOJy4YarOT HOBBIA ONBIT PELIEHUS MPUKIAJHBIX 3a/ad,
CaMOCTOSITENIbHOTO TOCTPOCHHUSI MAaTEMAaTUYECKHX MOJEIel peallbHbIX CUTYyallui u
MHTEPHPETALNHA TOJYYECHHBIX PEIICHHUM, 3HAKOMSTCS C MpUMEpaMHU MaTEMaTUYECKUX
3aKOHOMEPHOCTEM B PUPO/JIE, HAYKE U B NCKYCCTBE, C BELAAOLIIUMUCS MATEMATUYECKUMU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc oOnamaer 3HaYMTENbHBIM BOCHHUTATEIbHBIM IMOTEHLMAJIOM, KOTOPBIN
peayin3yeTcsi Kak uepe3 y4yeOHbIM MaTepuain, CIOCOOCTBYIOIIMKA (HOPMHPOBAHUIO
Hay4YHOTO MUPOBO33pEHUS, TaK U uepe3 crietu(puKy yueOHOM AeITeIbHOCTH, TpeOyoIen
CaMOCTOSTENIbHOCTH, aKKYpaTHOCTH, MPOJOLKUTENIBHON KOHLEHTPAaUUMUM BHHUMAHUS M
OTBETCTBEHHOCTH 32 MOJyYECHHBIN PE3yJIbTaT.



B ocHOBe MeToaMKM 00y4yeHHUs aireOpe M HadalaM MaTEeMaTUYECKOIro aHalln3a
JIEKUT JEATCIbHOCTHBINA IPUHIIUN O0y4YCHUSI.

CrpykTypa Kypca «AnrebOpa M Hadalla MaTeMaTHYECKOTO aHaju3a» BKJIIOYAET
CIEAYIOIIUE COJEPKATEIbHO-METOAUYECKUE JIMHUM: «YUucna ¢ BBIYHCICHUS»,
«Dynkuuu u rpaduxkuy», «YpaBHEHUS U HepaBeHCTBay, «Hawama maremaTudeckoro
aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIAEPKATEIBHO-METOAUYECKHE
JIMHUY U3YYaloTCA Ha MPOTSHKEHUU ABYX JIET OOy4YEeHHs B CTApIICH IIKOJIE, €CTECTBEHHO
JOTOJIHSSA IPYT IPYyTa U MOCTENIEHHO HACHIAsCh HOBBIMU TEMaMU U pa3enaMiu. J[aHHBII
Kypc SBISIETCSA MHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe cojiepkaHue
HECKOJIBKUX MaTeMaTHYE€CKUX JUCIUIUIMH: aaredpa, TPUrOHOMETPHs, MaTeMaTHUECKHM
aHaiu3, Teopusi MHOXKECTB U Ap. [lo Mepe Toro kak ydaimiuecs OBJIaJI€BAIOT BCE Oosee
HIMPOKUM MaTEMaTUYECKUM allapaToM, y HHUX MOCIEAO0BaTebHO (OPMHUpPYETCS U
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYK) MOJIECNIb PEAIIbHOM CUTYalLWH,
MPUMEHSATh 3HAHUS, TMOJIyYeHHbIE B Kypce «Anrebpa W Hayajga MaTEeMaTHYECKOTO
aHaIn3ay», 1Jid PELIEHUs CAMOCTOATEIBHO C(HhOPMYIMPOBAHHON MaTEMAaTUYECKOH 3a/1a4H,
a 3aTeM UHTEPIPETUPOBATH ITOIYYEHHBIN PE3YIIbTAT.

ConepxarenpHO-MeTOAMYECKAsT JHMHUSA «YHCIIa W BBUMCICHUS» 3aBEPIIACT
(GbopMHpOBaHUE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTENBHBIX YHCEJ, KOTOpPOE OBLIO
HAyaTO B OCHOBHOM ImKoje. B crapmielt mkoine oco0oe BHUMaHUE YJEIsSETCs
(hOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMIMX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (OpM 3amucu  JACMCTBUTENBHOTO YHCIA, YMEHUE
pPalMOHAIIBHO BBINOJIHATH IEUCTBUS C HUMU, J€JaTh MPUKUAKY, OLICHUBATH PE3yJIbTarT.
OOyuaromecss TOMYy4YalOT HABBIKU NPUOTKEHHBIX BBIYMCICHUM, BBIMOJTHEHUS
JEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHJApPTHOW ¢opMe, HCIOIb30BaAHUS
MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHUM.

JInnus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCEro 00yUeHU S
B CTaplIeH LIKOJIE, [IOCKOJIBKY B Ka)KIOM Pa3esie NporpaMMBbl IPEIyCMOTPEHO PELLICHHE
COOTBETCTBYIOIMHUX 33/1a4. OOydaromnrecs OBIaICBAIOT PA3TUIHBIMA METOIAMHU PEIICHUS
LEJbIX, PAlMOHAIBHBIX, WPPALUOHAIBHBIX, IOKA3aTENbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHM, HEPABEHCTB M MX cuUCTeM. [lonmydeHHbIE yMeHUs
UCIIOJIB3YIOTCS TPU HCCIAEAOBAaHUM (PYHKIUH C TMOMONIbIO MPOU3BOJHOM, pEUICHUU
MPUKIAAHBIX 3a7a4d W 3a7a4 Ha HAXOXKJEHUE HAMOOJBINX W HAUMEHBIIUX 3HAYCHUUN
¢bynkuuu. J[aHHas copepkaTenbHas JUHUS BKIOYaeT B cels Takxke (popmupoBaHue
YMEHUU BBIMOJHATH pacu€Thl 0 popMysiaM, NpeoOpa3oBaHUs LEIbIX, PALIMOHAIBHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKCHHUM, a TakKe BBIPAKCHUM,
comepKalmx CcTerneHn U JjorapudMmbl. brarogaps wusydeHU0 anre0pamdecKoro
Marepuana MPOUCXOJUT JalbHEHIEeEe pa3BUTHE AITOPUTMHYECKOTO U aOCTPaKTHOTO
MBIIUICHUS YYaIuXxcs, GOPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKICHUMA, paOOTHI C
CUMBOJIBHBIMH (POpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BUJE



paBEHCTB U HEpaBeHCTB. AnreOpa mnpeanaraer 3()(eKTUBHbIE HHCTPYMEHTHI IS
pelIeHus MPaKTUYECKUX U €ECTECTBEHHO-HAYYHBIX 3aa4, HAMJISAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK 3bIKa HAyKH.

CopepxarenpHo-MeTOoMYecKass JUHUS  «DYyHKIMM W rpaQuKh»  TECHO
HeperieTaeTcsd ¢ APYTMMH JIMHUAMH Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a1aéT
MIOCJIEIOBATEIbHOCTh M3YYEHHsS] MaTepuaya. V3ydeHHe CTENeHHOW, IMOKa3aTeIbHOM,
JorapuMUUECKO W TPUTOHOMETPHUUECKUX (PYHKIUNA, WX CBONCTB U TpadHKOB,
UCIOJIb30BaHUE (DYHKIMHA JJI1 pELIeHUs 3aJad M3 JPYruX Y4YEOHBIX IPEIMETOB HU
pEaJIbHOM U3HU TECHO CBA3aHO KAaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C PELICHUEM
ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosiblioe BHUMaHHE yaenseTcs (GOpMUPOBAHUIO
YMEHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTH MEXAY Ppa3IMYHbIMU BEJIMYMHAMH,
UCCJIENI0BAaTh MOJy4YEHHble (QYHKUUH, CTPOUTh HX TIpadukd. Marepuan 3Toi
COJIEpKATEJIbHON JIMHUM HAlEJIeH Ha pPa3BUTUE YMEHUN U HABBIKOB, ITO3BOJIIOIIMX
BBIPAXKaTh 3aBUCUMOCTU MEXIy BEJIMYMHAMU B Pa3IM4YHON (QopMe: aHATUTHUECKOH,
rpaduueckoil u cioBecHOU. Ero n3yuenue crnocoOCTBYET Pa3BUTHIO aJITOPUTMUUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHus «Havama MareMaTHyeckoro aHainu3a» MO3BOJSET
CYLIECTBEHHO paCIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK M NPUKIATHBIX 3a]ad,
JOCTYMHBIX O0YYaromIMMCs, Y KOTOPBIX HOSIBISETCS BO3MOXHOCTh HCCIIENOBaTh U
CTpOUTh Ipapuku (QYHKIUH, ONpENensITh UX HauOONbIINE U HAUMEHbIINE 3HAUYCHUS,
BBIYMCIIATh TUIOMAAH (GUIyp U OOBEMBI Tel, HAXOAWTb CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas colep)kareilbHas JMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHUS MaTEMATUYECKUX MOJEIIEH PEAJIbHBIX CUTYallNii, HAXOKACHUS HAaUITy4lIero
peuieHuss B MPUKIAIHBIX, B TOM YHCIE COLMAJIBbHO-3KOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTEMAaTUYECKOTO aHajliu3a CIOCOOCTBYET Pa3BUTHIO
a0bCTpaKkTHOTO, (POPMANTBHO-IOTUYECKOTO U KPEATUBHOIO MBIIUIEHUS, (HOPMUPOBAHHUIO
YMEHUI paclio3HaBaTh IPOSIBICHHS 3aKOHOB MaTEMAaTHUKH B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MAaTUKHU KaK HAyKH, U UX aBTOpaXx.

ConepxxarenpbHOo-MeToquYecKass JUHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
MOCBSAIIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TE0pEeTUKO-MHOKECTBEHHbIE MPEICTABIICHUS
NPOHU3BIBAIOT BECh KypC MIKOJBbHOM MaTeMaTHMKM U MpeuiaraloT HauOoJjee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONINNA BCE pa3/Iesibl MATEMATUKU U €€ MPUIIOKECHUN,
OHM CBSI3BIBAIOT pa3Hble MaTEMaTHYECKHWE IUCUHUIUIMHBI B eAauHoe 1enoe. [loatomy
BAKHO J1aThb BO3MOKHOCTh IIKOJbHUKY MOHUMAaTh TEOPETUKO-MHOMXKECTBEHHBIN S3bIK
COBPEMEHHOM MAaTEMATHKHU U UCIOJIb30BaTh €T0 JJI BBIPAXKEHHSI CBOMX MBICIIEH.

B kypce «AnreOpa m Hauana MaTeMaTHMYECKOTO aHAIU3a» MPHUCYTCTBYIOT TaKKe
OCHOBBI MaTEMATHUECKOTO MOJIEIUPOBAHUS, KOTOPBIE MPU3BAHbI CPOPMHUPOBATH HABBIKU
IOCTPOEHUSI MOJIETIEN peanbHbIX CUTYyalUil, UCCIEA0BAaHUSA ITUX MOJEJEH C MOMOILBIO



anmapaTta ajareOpbl M MaTeMaTHYECKOrO aHaliu3a W HMHTEPIPETaluy MOJIYYEHHBIX
pe3ynbTaTtoB. Takue 3a7aHus BIUIETEHBI B KAXK/IbI U3 Pa3IeIoB IPOrpaMMbl, IOCKOIbKY
BECh MaTepHal Kypca IIHAPOKO HCIONBb3YETCs Ui PEIICHUS NPUKIAIHBIX 3anad. llpu
PEIICHUHN PEaIbHbIX MPAKTUYECKUX 3a/lay ydalllhecs pa3BUBAIOT HAOIIOATEbHOCTD,
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO,
000011aTh 1 KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh M0 (YOPMUPOBAHHUIO HABBIKOB
pelIeHns NPUKIAAHBIX 3a7a4 OPraHMU3yeTcsl B IPOLECCE HM3YyYEHHUS BCEX TEM Kypca
«Anrebpa 1 Hayaa MaTeMaTHYEeCKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM mutaHe Ha U3ydeHHE Kypca anreOpbl M Hayall MaTeMaTUYeCKOro aHalu3a Ha
0a30BOM ypoBHE OTBOAUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Hegento B 11
KJIacce, BCEro 3a JBa rojaa ooydenusi — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

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

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

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus Gyskmuu. [paduk  QyHknuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

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



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

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

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecsiTuuHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIE YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

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

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [Tepuoanueckue Gpyukmmn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HavMeHbIlIee 3HAYCHUE
GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUIOB HCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUCHTaIlMel Ha MPUMEHEHUE MATEMaTHYECKUX 3HAHUW JUIs PEIICHHsS 3aJad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KyJNbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISAITh MPOEKTHYIO M HCCIEHOBATENbCKYIO NESITEIbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAwjeeo  Mupa;  NpuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



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

BBISBJISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOU 3a7auyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodIeMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIT IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE MPOIIECCa, a TAaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBISABJIATH AeUIMTHI UHPOPMAIUHU, JAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BBIOMpaTh  WHGOPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 110 CaMOCTOSITEIIHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh JOpMAT BBICTYIICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEeTbHOCTH, IJIAHUPOBaTh  OpPraHU3allMi0  COBMECTHOM  paboThl,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAIIUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUsSI PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa u Hadajga MaTEMaTHICCKOTO aHAIH3a)
Ha YpOBHE CpEJIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEIN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs 1ENbIX, PALMOHAIBHBIX W HPPALlUOHATBHBIX
BBIPAXEHU U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00IacTell HAYKU U PeaJIbHOM KU3HU.



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

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKIMS, CIIOCOOBI 3alaHus (PyHKUMH, 001acTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

Crpouth M 4nTaTh TpaUKu JUHEHHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTth  MOHATUSMH: OIIpENEIICHHUE, TeopeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELIeHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh NOHATHUAMHU: JIOrapupM uuciaa, AECCITUUHBIE U HATypajbHbIE
Jgorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTy cBoicTBa CTemeHM i MpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBMUIO 3a/]auy,
UCCJIEIOBATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIIOJIb30BaTh MX IS
UCCIen0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATENbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNUsS] YPAaBHEHNUN U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajau3a

OmneprpoBaTh MOHATUSAMHU: HENPEPHIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TIEpPBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



HaxoauTh nepBooOpa3HbIe 2JIEeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIUATBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHOXeCTBa PallMOHAJILHBIX
1 €M CTBUTEIBHBIX YHCell. ParimonaabHbIe 14 1 bubmorexa LOK
s -ra https://m.eds00.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HeIbIM 6 bubmmoreka [JOK
IIOKa3aTelieM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 Bbu6mmoteka [JOK
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edso0o.ru/1568aba3
dopmynsl
4 T I/Irl)“OI}-;OMeT nu. TpUroHoMeTpUIECKHE 22 1 bubmorexa LHOK
P PHLIP P https://m.edso00.ru/1568aba3
YpaBHCHHUS
5 IlocnegoBaTenbHOCTH U IPOTrPECCUN 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
CreneHb ¢ palluOHAIBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1 bubmorexa LOK
YHEIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHeHUs 9 bubmorexa LOK
p p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 CHeremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11enble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
npoBepsieMor IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeJHEro oo1ero 06pa3oBaHus
0 pe3yJabTarTa
1 Yucna u BBIYHUCIEHUS
11 OnepupoBaTh MOHATHUAMHU: PALUOHAIBHOE U JEWCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
19 BI)‘I‘HOJIHSITI) apupMeTHYeCKHe  OmNepalud C  pPalUOHAIBHBIMA U
JeMCTBUTEIIBHBIMU YHUCIIAMHU
13 BeinonuaTe npuOankEHHbIE BBIYUCICHUS, HCIIONb3Ys! NPABIIIA OKPYIIICHHUA,
JeNaTh MPUKUIKY B OIICHKY pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTh MOHATHUSMHU: CTEIEHb C LEJNBIM IOKa3aTelieM, CTaHIapTHas
14 dopma 3anucu JEHCTBUTEIBHOIO 4YKCa, KOPEHb HATypalbHOH CTENeHHU;
UCTIOJIB30BaTh TMOAXOMANIYI0 (OPMY 3allUCH JIEHCTBUTENBHBIX YHCEN IS
pelLIeHHs] MPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATHIMU: CHHYC, KOCHHYC M TAHT'€HC ITPOM3BOJIBHOTO YTIJIa;
1.5 UCMOJb30BaTh  3alUCh  IPOM3BOJBHOIO  yrjaa  uepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIHH
2 YpaBHeHUS 1 HEpaBEHCTBa
OmnepupoBaTh TOHSATHSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalioOHAIBHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
29 BrmonHaTh MpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHHNA M pemaTh
TPUTOHOMETPUUYECKUE YPABHEHHUSI
BeinonHATe npeobpazoBaHMsl LENbIX, palMOHAIBHBIX U HPPALMOHATIBHBIX
2.3 BBIDQKEHUI W pemarb OCHOBHBIE THITBI II€NBIX, PAlMOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS U HEPABEHCTBA JUTS PEIICHHUS MAaTEeMaTHUECKUX 3a7a4d
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIacTe HAYKU U peaslbHOM KHU3HH
MogenupoBaTh pealbHblEe CUTyallud Ha s3bIKE ajreOpbl, COCTaBIAThH
2.5 BBIPOKEHUS, YPAaBHEHHS, HEPABEHCTBA 110 YCIIOBHIO 3aJla4d, HMCCIIEOBATh
MOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM arlapara ajareopsl
3 OyHKIHH U TpadUKu
OnepupoBaTh MOHATHAMU: (PYHKIHS, crIOCOObI 3a1aHusl (PYHKIMU, 001aCTh
3.1 orpezieNieHus] U MHOYKECTBO 3HauUe€HUH (yHKINH, rpaduK GyHKIIMH, B3aUMHO
oOpaTtHble GYHKLIUU
39 OnepupoBaTh MOHATUSAMH: YETHOCTb M HEYETHOCTh (YHKLIMHU, HYIU
(GYHKIINH, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHUI
34 Crpouth 1 4uTaTh rpaduKu JMHEHHON (QYHKIIUH, KBaJpaTHUHONW (DYHKIIMH,

CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM




Ucnonp3oBarh Tpaduku (QyHKIUNA OO KMCCICIOBAHUSA TIPOILIECCOB U
3.5 3aBUCUMOCTEH TpU PELICHUH 3a7ady U3 APYrHuX Y4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKTY BeTUIMHAMU
4 Haugama MmaTemMaTH4ecKoOro aHajan3a
41 OnepupoBaTh TMOHATHAMH: TIOCIICIOBATEIBHOCTh, apudMeTHdeckas |
reoOMeTpUYeCcKasi MpOrpeccuu
492 OnepupoBarh MOHATHAMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKas
mporpeccusi, CcyMmMa 0€CKOHEUHO yOBbIBAIOIICH T€OMETPUUECKON ITPOTPECCUH
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMK CIIOCOOaAMHU
44 Hcnonbp3oBath CBOMCTBA MOCIEA0BATEILHOCTEN U MPOTPECCUI JIJIST PEIICHUS
peanbHbBIX 3a/1a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa U JOTHUKa
51 OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONIEpalliy HaJl MHOYKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONKMCaHUs
5.2 PEATBHBIX MPOLIECCOB M SBICHUH, MPU PEIICHUH 33]1a4 U3 JIPYTHX y4eOHBIX
MPEIMETOB
53 OnepupoBathb TTOHATHSIMH: onpezeeHue, Teopema, CIJIEICTBHE,
JIOKa3aTeIIbCTBO
11 KJIACC
Kona .
IpoBepHEMOro IIpoBepsiembie HPeI[MeTHLIe pe3yJabTaThl 0CBOEHHSI OCHOBHOM
peIyabTATA o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
1 Ypcaa ¥ BEIUUCIICHUS
OnepupoBarh NOHATUSMU: HaTypalbHOE, LIEJI0€ YUCIIO; MCIOIb30BaTh
1.1 MPU3HAKU ACJTUMOCTH UEJbIX YKCEJI, Pa3JIOKEHUE YWCIIa Ha MPOCThIE
MHOXUTENH JIJIs1 PEIICHUs 3a]1a4
12 OnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAIBHBIM IMOKa3aTeIeM
13 OnepupoBarh MOHATUSMU: Jorapudm Uucia, JECITHUHBIE W
HaTypaJbHbIE JJOTapUPMBbI
2 VYpaBHEHUs 1 HEpABEHCTBA
[IpuMmeHsITh CBOWCTBA CTEMEHHU JUIS TMPEOOPa3OBAHUS BBIPAKEHUH,
2.1 OTIEpUPOBATh MOHATHIMH: MMOKA3aTEIHbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIBI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB
BeimonHsaTs mpeoOpa3zoBaHusl BBIpAKEHUHN, coAepKalIuX Jorapudmer;
29 OTIEpUpPOBATh  TOHATHUAMH:  JIOTApUPMUYECKOE  ypaBHEHHE  H
HEPaBEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTApU(MUIECKUX YPABHEHHUH U
HEPaBEHCTB
2.3 HaxoauTth perieHus mpocTeUInX TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBarh MOHATHSAMHU: CHUCTEMA JIMHEHMHBIX YpaBHEHUU H €€
2.4 pelIeHue; UCTIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUMN JJIsl pelIeHUs
MPAKTUYECKUX 33724
25 Haxomute pemeHuss mOpOCTEUIIMX CUCTEM H  COBOKYIHOCTEMN

paloOHaJIbHBIX YPABHEHHUH U HEPABEHCTB




MonenupoBaTh peajbHble CUTyallMM Ha SI3bIKE aureOpbl, COCTaBIATh
BBIPAKEHUS, ypaBHEHUS], HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,

26 UCClIeIoBaTh IOCTPOCHHBIE MOJIENIM C HUCIOJIb30BAHUEM ammapara
anreOpbl
3 OyHKIUH U TpaPuKH
OnepupoBaTh TOHATUAMH: TEPUOAMYECKas (QYHKIHS, TNPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIUH, TOUKU dKCTpeMyMa (yHKLUHU, HauOobliee U
HavMeHblIee 3HaueHHUs (PYHKIIUH Ha TPOMEKYTKE; UCTIOJIb30BATh UX JUIS
uccienoBaHusl (PyHKLUH, 331aHHOH rpadKoM
OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOM, JorapuGMuIecKon
3.2 U TPUTOHOMETPUYECKUX (DYHKLHMH; M300pakaTh MX HAa KOOPAMHATHOM
IUIOCKOCTH M UCIIOJIb30BATH JUIsl PEIIEHUs YpaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKu JUHEHHBIX
3.3 YpaBHEHHI M HCIOJB30BATH WX JJIS PEHICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonp3oBare rpaduku (yHKIUN AT UCCIEIOBAHHS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruxX y4yeOHBIX JAUCLHILINH
4 Hauana maTemMaTueckoro aHajinsa
OmnepupoBaTh MOHATUAMU: HeNpepbiBHas (QYHKLIMSA, TPOU3BOJIHASA
4.1 (GYHKINW; HCIONB30BAaTh TEOMETPUYECKH M (U3NYECKUH CMBICTT
IIPOM3BOIHOM IS pelIeHus 3a1a4
42 HaxoauTe nOpoM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIMH, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUIH
Wcnonp3oBaTh MNpoOW3BOAHYIO JUIsl HCCIEAOBaHMS (QYHKIUM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yNIbTaThl HCCIETOBAHUS
K TIOCTPOCHHIO TpauKoB
44 Hcnonb30BaTh MPOU3BOJHYIO JUIsl HAXO0XK/IEHUS] HAWJIYUIIEro PelIeHus
B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMHUYECKUX, 3a1auax
A5 OmnepupoBaTh MOHATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUH U (HU3NYECKHI CMBICI HHTErpaja
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleitbuuia
47 Pemrats mpukiagHbIe 331241, B TOM YHCIIE COIIMATHLHO-DPKOHOMHYECKOTO

n (I)I/ISI/I‘{CCKOFO XapaKkTepa, CpCACTBAMU MATECMATUYICCKOT'O aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOLIEHTHI,
OecKkOHEYHbIE  MepuoAuYecKue Ipodu. ApudmMeruyeckue Omepauuu ¢
11 panroHaTbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHH. [Ipumenenune
npobeil ¥ MPOIEHTOB Ul PElICHUs MPUKIAIHBIX 3a7ad U3 Pa3IMYHbIX OTpacieit
3HaHUH U pPEaJbHOM )KU3HU
JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 ApudmeTrnueckue omepanuu ¢ AeHCTBUTEIbHBIMU unciaamu. [IpubnumxéHHbIe
BBIUMCJICHUS], IPAaBUIJIa OKPYIJICHNUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUMCICHUM
Crenenp ¢ nenbiM nokasareieMm. CrtanaapTHas gopma 3anucu JeHCTBUTEIBHOIO
1.3 yrcna. Mcnonb3oBanue noaxosiiei (opMbl 3alucy 1eHCTBUTENbHBIX YHCEN JUIS
pelIeHns MPaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [[eficTBus ¢ apupMeTH4ecKuMHU
KOPHSIMHU HaTypaJIbHON CTENEHU
15 CuHyC, KOCMHYC W TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHBIE MPe0oOpa30BaHUS
29 ITpeoOpaszoBanue TPUTOHOMETPUUECKUX BBIPAXEHUM. OcHoBHbIE
TPUTOHOMETPUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanoHanbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMeTpUUECKUX ypaBHEHUIN
27 [IpumeHenue ypaBHEHUIl M HEPaBEHCTB K PEUICHUIO MaTeMaTHYECKHX 3373y U
3aJ1a4u U3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIWH U TpaduKh
31 Oyukuus, cnocoObl 3aganus ¢GyHkuu. ['paduk Qynkunu. BzanMHo oOpaTHbIe
byHKIIUHU
39 OO6nacte ompeneneHUss U MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymu QyHKIum.
[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
33 Crenennas ¢QyHKIUS C HAaTypaJdbHBIM W LENbIM Toka3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUYECKUX (PYHKIIUI
YHUCJIOBOI'O apryMeHTa
4 Havana maremaTnueckoro anaiamnsa
41 IlocnegoBarensHOCTH, CIOCOOBI 3aJaHus MOCIEAOBATEILHOCTEH. MOHOTOHHBIE

IIOCICI0BATCIBHOCTHU




Apudmernueckas M TeoMeTpUueckas Mporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas nporpeccus. Cymma OECKOHEYHO yOBIBAIOIICH reOMEeTpUYEeCKOi

4.2 nporpeccun. PopMmyiia CIOXKHBIX IPOLIEHTOB. Vcronap30BaHME MPOTPECCHM IS
pelLIeHNs peallbHbIX 3a]a4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHE TEeOpeTHKO-MHOMXKECTBEHHOIO ammapara Uil ONHCAHUS PpealIbHbIX
IIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BIYMCICHUS
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LENbIX Yucell
1.2 CreneHb ¢ palioHaJIbHBIM NOKa3areneM. CBoMCTBa CTENEHH
1.3 Jlorapudm yucna. JlecaTuyHble U HaTYypaIbHbIE JOrapru(MbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(DMBI
99 [IpeoOpa3oBanue BBIpAXKESHHIA, COACPIKAIINX CTENICHH C PAI[HOHAIBHBIM
IIOKa3aTesleM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cucremsl J'II/IHVCI\/'IHBIX ypaBHeIimI?L Pemlenne npuknagHbIX 3a4ad € MOMOIIBIO
CHCTEMBbI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpuMeHeHHe ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHHUI0 MaTeMaTHYeCKHUX
3aJ1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTeil HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaduKH
Oyukuus. Ilepuoanueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKLHUU.
3.1 Maxkcumymbl 1 MUHMMYMbI GyHKUMU. HanOomnbiiee M HavMeHbIlee 3HauCHHE
(GYHKIIMN Ha IPOMEXKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQUKu
3.3 IToka3zarenbHas u JorapudmMudeckas GyHKIMU, X CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GYHKIUHI A1 pellieHus ypaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKIMHA JUIsT  HCCIENOBaHUSA IPOLIECCOB U
35 3aBUCHMOCTEH, KOTOpbhI€ BO3HHUKAIOT MPU PEHICHUH 3a7ad U3 OPYTUX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hauana maremMaTH4eCcKOro aHaiansa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomeTprueckuii 1 GU3MUECKUI CMBICI TPOU3BOTHOM
43 [IponzBogubie 3meMeHTapHBIX (GyHKIUH. DOpMyIIbl HAXOXKIACHUS TPOU3BOIHON
CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH




[IpuMeHeHne TPOM3BOMHONM K HCCICAOBaHHIO (PYHKIIMA HAa MOHOTOHHOCTh M

4.4 IKcTpeMyMbl. HaxokieHue HauboIbIIero 1 HAMMEHBIIETO 3HaUeHUsT (PyHKIMH Ha
OTpe3Ke
[Ipumenenne mNPOU3BOMHOM 11 HAXOXKIEHUS HAWIYYIIEro pElIeHUs B

4.5 NPUKIAAHBIX 3a/Jadax, [Js ONPENEJICHUS CKOPOCTH IMpOLEcca, 3aJaHHOTO
hopmymoit miu rpagukom

4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HbIX

47 HHTerpai, ero reomeTpuyecKkuii 1 GU3MIECKUi CMBICI. BRIYMCIIeHHEe HHTErpajia 1mo

dopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Ko

I olllse SEMOIO IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
poBep OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

TpeOoOBaHUSA

Bnagenne metonamu 0Ka3aTenbCTB, AITOPUTMAMU PEILIECHUS 3a7ad; YMEHHE
dbopMyIUpOBaTh U ONEPUPOBATH NOHATUSIMU: OTIpEIeNICHUE, aKcuoMa, TEopeMa,
CIIEICTBUE,  CBOWCTBO,  IPU3HAK,  JOKA3aTeIbCTBO,  PaBHOCHJIbHBIE
GOpMyIUPOBKH; NPUMEHATh HX; yMeHuUE QOpMyIupoBaTh OOpaTHOE H
IIPOTUBOINOJIOKHOE YTBEPXKJIECHUE, NPUBOAUTH IPUMEPbl U KOHTPIPUMEDSI,
UCII0JIB30BaTh METOJI MATEMaTU4YECKON MHIYKIUU; TPOBOJUTH J1I0KA3aTEIbHbIC
paccyXAeHMsl NpU PEUICHUM 3a/ay, OLEHUBATh JIOTUYECKYIO NPAaBUIbLHOCTh
pacCyXJI€HUI; yMEHUE ONEPUPOBATH MOHATUSMU: MHOXKECTBO, [IOJIMHOKECTBO,
omepauyd  HaJ  MHOXECTBAMM;, YMEHHE  HCIIOJIb30BATh  TEOPETUKO-
MHO>KECTBEHHBII armapar JJIsl ONMCAaHUs PEAIbHBIX IMPOLIECCOB U SIBICHUHN U
IpY pEeIIeHUM 3a7ad, B TOM YHCJIE M3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE
OMepupoOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OINHMCHIBATH Tpadbl Pa3IMIHBIMH CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MPH PEIICHUN 33124

YMeHue onepupoBaTh NOHATHAMU: HATYpalIbHOE YUCIIO, 1IEJI0€ YUCIIO, CTEIICHb
C LenplM [OKa3zaTeleM, KOPEHb HaTypaJbHOM CTENEHHU, CTENEHb C
palMOHaJIbHBIM IIOKA3aTeJIeM, CTENEHb C JEHCTBUTENBHBIM IIOKAa3aTelleM,
Jorapu(m 4mcia, CHHYC, KOCHHYC M TaHI€HC IIPOU3BOJIBHOIO YHCIA, OCTATOK
[0 MOJYJIO, PallMOHAJIbHOE YMCIO, UPPALUOHAIBHOE YMCIO, MHOMKECTBA
HATypaJIbHbIX, UEJbIX, PALMOHAIbHBIX, JACHCTBUTEIBHBIX YHCEN, YMEHHE
UCIMOJIb30BaTh TPHU3HAKK JIETUMOCTH, HAMMEHBIIMKA OOIUH JenuTens Hu
HauMeHblllee o0llee KpaTHoe, aJropuT™M EBknmaa npu pemieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHM MO3ULUOHHBIMM CUCTEMAaMH CUMCIIECHUS; YMEHHUE
BBIMIOJHATh BBIYMCICHUE 3HAYEHUH U mpeoOpa3oBaHMsl BBIPAXKEHUH €O
CTeTEeHSAMH M Jorapupmamu, Mpeodpa3oBaHUs JPOOHO-pallMOHATBHBIX
BBIPQXECHHUM; yMEHHE ONEepUpOBaTh MOHATUAMHU: IOCIEA0BATEIbHOCTD,
apudMeTHuecKasi TMPOrpeccHs, T'eOMeTpHuYecKass Nporpeccusi, OECKOHEYHO
yObIBaroias reoMeTpuyecKas porpeccus; yMeHue 3aJaBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYII;
YMEHHE ONEepUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO, COMNPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb U apT'yMEHT KOMIIEKCHOTO YncIia, (hopMma 3arucu
KOMIUIEKCHBIX ~ 4Hcel  (FeoMeTpuuYeckas,  TpPUTOHOMETpUYecKass |
anreOpanyeckas); yMeTb NPOM3BOJIUTH apH(MeTHUecKue JAEHCTBUS C
KOMIUIEKCHBIMHU YHCIaMH; IPUBOIUTH MPUMEPHI UCIIOJIb30BAHMS KOMIUIEKCHBIX
4KCeNl; ONIEPUPOBATH MOHATUAMU: MaTpHLla 2X2 1 3X3, oNpeAeanTeNIb MATPULLBL,
F€OMETPUUECKUN CMBICIT OTIPEAETUTENS

YMeHne omnepupoBaTh TMOHATUSIMH: palMOHAIBHBIC, HWPPAIHMOHAIBHEIE,
MOKAa3aTelbHbIC, CTETICHHBIE, JIOTAPUPMUYCCKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbl; YMEHHE ONEPUPOBATH MOHATUSMU:
TOXKJIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHMe, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHMI, HEPABEHCTB U
CHUCTEM; YMEHHE pEIlaThb YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIbIO




pa3IMyYHbIX TNPUEMOB; peElIaTh YypaBHEHUS, HEPABEHCTBA M CHCTEMBI C
napameTpoM; NPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIs pEUICHUS
MaTeMaTUYECKUX 3aJlad M 3aJa4 U3 pa3jIMyuHbIX 00JIacTeil HAyKH U peajbHOM
KU3HU

YMeHue  omepupoBaTh  MOHATHAMHU:  (QyHKIOMS, YETHOCTH  (PYHKIUH,
NepUOANYHOCTh  (YHKIUH, OTPAaHMYCHHOCTh (YHKIHH, MOHOTOHHOCTb
¢bynkuuu, sKcTpeMyM (GYHKIMH, HauOoJbIlee M HAaWMEHbIIEE 3HAUYCHUS
GYHKIMM Ha TPOMEXYTKE, HempepblBHAas (QYHKIHSA, aCHUMOTOTHI Tpaduka
¢yHkuuu, mepBas W BTOpas NPOM3BOAHAS (YHKIHH, T€OMETPHUECKUN U
du3rYecKuii CMBICT TPOM3BOJHOM, TEPBOOOpa3Hasi, ONpeeaEHHBI HHTETPAT;
YMEHUE HaXOAUTh AaCHUMIITOTHI Tpaduka QGYHKIUH; yMEHHE BBIYHCIATDH
IPOU3BOAHBIE CYMMBI, NPOU3BEACHHS, YaCTHOTO M KOMIIO3UIMU (YHKIUH,
HAXOJUTh YpPaBHEHHE KacaTeJbHOW K rpaduky (yHKINHU; yMEHHE HaXOAWTh
IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH; YMEHHE HCIOIb30BaTh IPOU3BOIHYIO
JUIS iccTieToBaHus (PYyHKIUH, HAXOAUTh HANOOJIBIINE M HAMMEHBIINE 3HAUCHHS
(GYHKIMIA; CTPOUTH TIpadUKH MHOTOWIEHOB C HCIOJIb30BAaHHEM amIapara
MaTeMaTHYECKOTO aHAJIN3a; MPUMEHSITh MPOU3BOAHYIO JUIA HAXOXKICHHS
HaWIy4llero pelleHus B MNPUKIAJHBIX, B TOM YHCIE COLHAIBHO-
HYKOHOMHYECKUX U (PU3NUECKUX 33a]auaxX; HAaXOAUTh TUIOMAAN U 00bEMBI HUTYP
C TIOMOIIBIO  HWHTErpajia; NPUBOAMTH HPUMEPHl  MaTEMAaTHYECKOTO
MOJICITMPOBAHMSI ¢ TOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMeHue omnepupoBaTh MOHATHAMU: Tpaduk (QYHKIUH, oOpaTHAs (QYyHKIHS,
KOMIO3ULMS  (QYHKUMH, JuHEeWHas QYHKUUS, KBajapaTudyHas (yHKIMS,
panuoHanbHas  (QYHKUMS, CTeNeHHas (QYHKOUS, TPUTOHOMETPUYECKUE
¢GyHkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIUH, TIOKa3aTelbHas |
norapudmuueckas pyHKINN; YMEHHE CTPOUTDH IpaUKU U3yUYEeHHBIX QyHKIUH,
BBINOJIHATH IPeo0pa3oBaHus rpaguKoB (QYHKIUI, UCIIOIB30BaTh rpaduKu Jis
M3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, IPY PEIIEHUH 33]1a4 U3 JPYTUX yUYEOHBIX
IPEMETOB U 33/1a4 U3 pealbHOM )KU3HU; BbIpaxaTh (popMylamMH 3aBUCUMOCTH
MEXJy BEJIMYMHAMM; HCIOJIb30BAaTh CBOMCTBa W Tpaduku (QyHKUUN IS
pelleHNs] ypaBHEHHUM, HEpaBEHCTB M 3aJad C IapaMeTpamu; M300paxarb Ha
KOOPJIMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUM YPAaBHEHHM, HEPABEHCTB U UX
CUCTEM

YMeHue penatb TEKCTOBBIE 3a/1a4 Pa3HBIX TUIIOB (B TOM YMCIIE HA IPOLIEHTHI,
JIOJIU U 4acTH, Ha JIBW)KEHHUE, padoTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH,
3aJaud M3 OO0JIACTH YNpaBICHUS JIMYHBIMU U CeMEHHBIMU (UHAHCAMH);
COCTABJIATH BBIPAXKCHUS, YPABHEHUs, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJjauy, UCCIIEA0BATh MOJIyU€HHOE PEIIEHUE U OLIEHUBATh MPABJIONOL00HOCTh
pe3ynbTaTOB; YMEHUE MOJEIMPOBATh pPEAJIbHBIE CUTYallUd Ha SA3BIKE
MaTE€MaTHKH; COCTABJISITh BBIPAKECHHUSI, YPABHEHNsI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHUIO 3aJa4d, MCCIIE0BATh MOCTPOCHHBIE MOJEIU C UCIOJIb30BAaHUEM
anmnapara ajnreOpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yiIbTaT

YMeHne omnepupoBaTh MOHATHUSMH: CpeaHee apu(pMeTHUecKoe, MeIHnaHa,
HauOoJpIllee M HauMEHblIee 3HA4YeHHUs, pa3Max, JAUCHEpPCHs, CTaHIApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHWE W3BIEKaTh, WHTEPIPETUPOBATH
UHpOpPMaLIMIO, TPEACTABICHHYI0 B TaOJMIax, Ha JIuarpaMMax, rpadukax,
OTPaXXAIOUIYI0 CBOICTBA pEAIBHBIX IPOIECCOB W SBICHHN; NPEACTAaBIATH
UH(POPMALIMIO ¢ TOMOIIBIO TAOJIHIl U JUAarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
JIAHHBIC, B TOM YHCJIE C IPUMEHEHHEM IpapuIecKuX METOOB U AIICKTPOHHBIX




CpeACTB; rpa)UyecKd HCCIIEAOBAaTh COBMECTHBIE HAONIOJCHHUS C IMOMOILBIO
JMarpaMM pacCeUBaHMs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHIAMHU: CIYYalHBIA OMBIT U CllydyaiiHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHS; yMEHHE BBIYUCIATH BEPOATHOCTh C
UCTIOJIb30BaHUEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (OpMylLy IOJHOW BEPOSTHOCTH, (OpPMYIy
Bepuymnmn, komOuHaTopHble (aKkThl M (HOPMYIBI; OLIEHUBATH BEPOSTHOCTH
peasbHbIX COOBITHI; yMEHUE ONEepUPOBATh MOHATUAMU: CIydaiiHas BeJIUYUHA,
pacripesielieHue BEpOSTHOCTEH, MAaTeMaTHYeCKOe OXHJAaHHE, TUCTICPCHS |
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BEIMYMHbI, (PYHKIUN pacrnpeieieHus 1
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIPEIEIICHHIH;
YMEHHUE HCIO0JIb30BaTh CBOWCTBA M3YYEHHBIX paclpeleNeHuil JUlsl peleHUs
3a]1a49; 3HAKOMCTBO C MIOHATHAMU: 3aKOH OOJIBIINX YUCEIT, METO/IbI BRBIOOPOYHBIX
UCCIICIOBAaHU; YMEHUE NMPUBOJIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
Yrcel B TPHPOIHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATH
HNOHATUSIMHM:  COYETaHME, I[IePecCTaHOBKA, YMCIO  COYETaHUM, YHCIO
NEepecTaHoBOK; OMHOM HpIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE (DaKTHI
U pacCy)XIEHMs Ul pELIeHUs 3ajiay; OLIEHUBATh BEPOSTHOCTH pealibHBIX
COOBITHH; COCTAaBISATH BEPOATHOCTHYIO MOJEIb W HHTEPIPETHPOBATH
HOJIy4EeHHBIH pe3yibTaT
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YMeHue onepupoBarh MOHATUAMU: TOYKA, IPsAMas, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUN yroJl, ABYIPAHHBIN yroJl, TPEXTPAaHHBINA
yroJl, CKPELIMBAIOIIMECS NPAMBIE, MAapaUIEIbHOCTh U MEPHEHAUKYIIPHOCTh
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIy HPSIMBIMHM, Yrojdl MEXAy NpAMOH H
IIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH,
paccTositHue MeXAy MPsSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMM; yMEHUE
UCMOJNb30BaTh MPU PEUICHWH 3a7ady U3y4deHHble (aKTbl U  TEOPEMbI
IUTAHUMETPUH; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHUPA;
CTPOUTHh MATEMAaTHUYECKUE MOJEIU C MOMOIIBIO N€OMETPUYECKUX IMOHATHN U
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMM IPAKTUYECKUE 33]1a41

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAL GUIYPBl, O0BEM QUIYpHI,
MHOTOT'PaHHMK, MPABUJIbHBIH MHOTOTPAHHUK, CEUYEHHE MHOTOIpaHHHKA, KYO,
napajuleJienunes, npusMa, nupamuaa, GuUrypa M IHOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYC, wmap, cdepa, MiIomags cdepbl, MIOLaab MOBEPXHOCTH
NUPAMUJIBI, TIPU3MBI, KOHYCa, IMUIMHApA, O00BEM Kyba, MNPSIMOYroJbHOTO
napajuiesienunesna, TupaMubl, IpU3Mbl, HUJIMHAPA, KOHYCa, [1apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHMsI KOHyca M LWIMHJIpA, MapajuielbHbIE OCH WM
OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCThb, Kacaromascs cepbl, LWINHApPA,
KOHyCa; YMEHHME CTPOUTh CEYEHME MHOTOrpaHHMKa, H300pa)xkaTb
MHOTOTPaHHUKH, PUTYpBI U TOBEPXHOCTU BpAILlEHUs, UX CEUEHUS, B TOM UHCIe
C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHSATh CBOMCTBA
FeOMETPUUECKUX (UTYp, CaMOCTOSTENIbHO (HOPMYIHPOBATh OINpeAeTIeHUs
u3ydyaeMmbIX (uryp, BBIIBUTaTh THIIOTE3bl O CBOWCTBAX M IMPU3HAKaAX
reoMeTpuueckux ¢uryp, oOOCHOBBIBaTH WJIM OINpOBEpraTb HUX; yMEHHUE
OPOBOJUTH KJIACCU(PHUKAIMIO (UTYp MO Pa3IUYHBIM NPHU3HAKaM, BBIIOJIHSITH
HE00XO0/IUMBIE TOTIOJHUTENIbHbBIE TOCTPOCHHUS
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YMeHne oneprpoBaTh MOHATUSIME: IBUKCHUE B TIPOCTPAHCTBE, MMApAJUICTIHHBIN
MEPeHOC, CHUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOI00Ms, TOT00HBIE (GUTYPHI;, YMEHUE PACTIO3HABATH PaBHBIC
U TOoA00HbIe (UTYpHl, B TOM YHUCIIE B HPUPOAE, UCKYCCTBE, APXUTEKTYPE;




UCTIOJIB30BaTh TE€OMETPHUECKUE OTHOUICHHS IPH PEIICHUH 33a/1a4; HaXOIIUTh
TEOMETPHYECKHUE BEIMYUHBI (IUIMHA, YrOJI, IJIOMAanb, 00hEM) MPU PEIICHUN
3ajad4 W3 JPYrHX YUYEOHBIX MPEIMETOB M W3 PEATbHON KH3HH, YMCHHE
BBIUUCIIATh TEOMETPUYECCKUE BEIWYUHBI (JJIMHA, YTOJ, IUIOHIaAb, OOBEM,
IUIOINAb MOBEPXHOCTH), UCIIONB3YSl M3YYCHHBIC (OPMYJIBI H METOJbI, B TOM
qucie: IUIOMIAh TOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYCA, UWIHHIPA,
wiomas chepbl; 00bEM Kyda, MPSIMOYTOJILHOTO TapaJuIeNeuIe/a, THpaMH/IbL,
NPU3MBI, IWIMHAPA, KOHYCa, IIapa; YMEHHWE HAXOIUTh OTHOIICHHE OO0BEMOB
o100HBIX (huryp
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VYMeHue OonepupoBaTh IOHATHSAMH: IPSIMOYTOJIBHAs CHCTEMa KOOPIMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA Ha YKCIIO, PA3JIOKEHHE BEKTOPA 110 0a3UCy, CKaISIpHOE
IIPOU3BEJICHNE, BEKTOPHOE INPOU3BEICHUE, YrOJl MEXKIY BEKTOpPaMH; YMEHHE
UCIIOJIb30BaTh  BEKTOPHBIM U KOOPAMHATHBIA METOJ JUId  PELICHMS
TreOMETPUYECKUX 3314 U 33/1a4 JPYTUX y4eOHbBIX IPEAMETOB

YMeHue BBIOMPATh TMOIXOJSAIIMA METOJ IS PEHICHHUS 3aJadyd; MOHWMaHUE
3HAYUMOCTU MaTEMaTHKHU B U3y4YEHUU IPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB
W SIBJICHHUI; YMEHHE pacCIliO3HaBaTh IIPOSIBJICHHE 3aKOHOB MAaTEMATHUKH B
HUCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPHl MATEMAaTHUYECKUX OTKPBITUN
POCCHIICKOM U MUPOBOM MaTEMATHYECKOW HAYKH




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

HpOBepﬂeMblﬁ IJIEMEHT COAECpPKaHUA

Kon
1 Yucna u BIYMCICHUS
11 Hatypanbhble u nensle yncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
12 Panmonanbhbple  uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHB HaTypaJbHOU cTeneHu. [leiicTBus ¢ apuMeTHIeCKUMU
KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
CBoiicTBa cTENEeHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYPAIbHBIC JTOTAPH(PMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYCCKHE OIEpaluu C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIa OKPYTJICHHS], IPUKU/IKA U OLIEHKa
pe3yJbTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomriekcHele yncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenble u 1poOHO-paAIIMOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Ienbie U 1pOOHO-paAIMOHAIbHBIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOTapuPMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cCucTeMbl IMHEWHBIX YpaBHEHUH. ONpeaennTens MaTpULbI
3 OyHKIHH U TpaduKh
31 @OyHkims, crnocods! 3aganus ¢yHkuuu. I'padux GyHkunuu. Bzaumao oOpaTHbIe
byakuun. YEtHbie 1 Heu€THBIC QyHKIMU. [leprnonnueckne GyHkimm
OO6nacTh ompeneneHus: U MHOXeCTBO 3HaueHWi GyHkumu. Hymmn dynkuumm.
39 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
MaxkcumymMBbl 1 MUHHMYMBI (QyHKOUW. HanOospliee w HauMeHbIlee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennast (yHKIUS C HaTypaJdbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u JorapudmMuueckas GyHKINU, X CBOMCTBA U TpaduKH




Touku paspeiBa. AcuMnToTel TpadukoB Qynkmuit. CpoiicTBa (QyHKIHH,

36 HEINIPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas nporpeccuu. opmysa CI0KHbBIX TPOIIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpuMeHeHHe NPOU3BOJHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb MU
4.2 sKcTpeMyMbl. HaxoxeHue HanOobIIero 1 HauMEHBIIIETO 3HAYCHU (PYHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTMKa
5.1 MHoXxecTBo, onepanuu HaJl MHOKecTBaMu. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIlCHHUS
7.5 KoopauHaTsl 1 BEKTOPBI







