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MOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOrO TOCYIapCTBEHHOIO 00Pa30BaTEIBLHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAJIW3a» SBJISIETCS OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroill CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHUYECKOH (opme.

Kypc anreOpsl u Hauan MaTreMaTHueCKOro aHaju3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTUMH MATEMAaTHUYECKUMHM KOHCTPYKIIUSIMU
pa3BMBAaCT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKJAEHUSI, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJe ydalluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJeNield pealbHbIX CHUTYallMi W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSTEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUATEIIEHOU
KOHIIEHTPALIMX BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJyYEHHBINA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadyalaM MaTeMaTH4eCKOTrO
aHaJIn3a JIKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEAYIOIINE COAECP/KATEIBHO-METONUYECKME JUHUK: «Uucna W BBIYKCICHUS,
«Dyakiuun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHHH JBYX JIET
oOyuyeHusl B CTapllIeil IIKOJIe, €CTECTBEHHO IOMOJHSASA ApYr ApPyra U MOCTEINEHHO
HAChIAsICh HOBBIMM Te€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak ywammuecs OBJIAZEBalOT BCE Oosee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyETCsS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peaJbHOU
CUTyalluM, TPUMEHATh 3HAHHUA, IOJyYEHHbIE B Kypce «Airedpa W Hadana
MaTEMaTHUYECKOTO aHaIN3ay, JUIsl PELIEHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YIbTAT.

ConepxxaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecss NOJYYarOT HaBBIKM TNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JIEMCTBUM C YHCIIaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCA HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXJOM pas3ieie MporpaMMel
MPETYCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PELIEHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMHA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOoXKJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmupoBaHHe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIepKalIuX CTeNeHu M Jorapudmel. bmaromaps u3ydeHuio anreOpandyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIEee  pa3BUTUE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HABBIKM JETyKTHBHBIX
paccyxaeHuidl, pabOTl C  CHMBOJBHBIMH  (opMamu, HPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npeniaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3BbIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD U3YUYCHHUS MaTepHaIa. N3yyenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a4ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OILIEHHUIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JmHuAA «Hadana MareMaTnyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TaK M NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX O0YYaroIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-JIOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HucKyccTBe. OOywarommecss y3HAIOT O
BBIJIAIOLIUXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTeMAaTHKU W Mpeaiararor



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. ITloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havana MaTeMaTHYECKOTO aHAlW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl ~MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW [TOCTPOCHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIEI0BaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCs
JUISl peLIeHUs] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peasbHbIX MPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa M Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca ainreOpbl MU Hadal MaTEMaTUYECKOIo
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BBIYMCICHUSA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  omnepauud C
palMOHAIIBHBIMU YMCIaMU, TPeo0pa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenue
npobeil 1 MPOLEHTOB IS PellieHus] MPUKIAJHBIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEATbHOU KU3HU.

JlencTBuTenbHbIE 4YHMCIIA. PalMoHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue ornepauudd ¢ JeWCTBUTENbHBIMU wuciaamu. [lpubnmxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCIICHUN.

Cremenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3ammcu
JNEeUCTBUTENFHOTO uucna. Mcmonp3oBanue monxonsmied GOpMbl  3alucH



JEUCTBUTEIBHBIX YHUCEN Ul PELICHUS INPAKTUYECKUX 3a7a4 U IPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENIECHHU.

CHHYyC, KOCHHYC M TaHI€HC YMCIIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPaABeHCTBA

ToxzaecTBa U TOKIECTBEHHbIEC IPEOOPA30OBAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OCHOBHBIE
TPUTOHOMETPUUYECKUE (DOPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHue HEpaBEHCTBA.
Meton nHTEpBAIIOB.

Pemenue uenbix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pelienne uppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IppuMeHeHnEe ypaBHEHUM M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPuKH

OyHkius, crnocoObl 3amanHus Gysknuu. [paduk  GyHkinuu. Bzaumuo
oOpaTHbIe (PYHKIUU.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUY.

CrenenHast (pyHKLHS C HATYpaJbHBIM U IIeJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOPHS n-Oi CTEIIEHHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apTyMEHTA.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[TocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIbHOCTEH.
MOHOTOHHBIE MOCIENOBATEIBHOCTH.

Apudmernueckas ¥ reoMeTpuuecKas nporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX NHPOLEHTOB. lcronbs3oBaHnue mnporpeccuu s
pELIeHNs peajbHbIX 3a/1a4 NPUKIAJHOIO Xapakrepa.

MHozxecTBa M JIOTHKA

MHoOkecTBO, omnepanuu HajJ MHOXXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
IIppuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisi ONMCAaHUs PEAIbHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 IPYTHX YYEOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.



11 KITACC

Yuciaa v BIYMCICHUA

HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHCEIT.

Crenensb ¢ panmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTEICHHU.

Jlorapudm yucna. JlecaTnyabie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JIOTAPU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHWHBIX YpaBHEHHMU. PellleHne npuKIIagHbIX 3a7a4 ¢ MOMOLIBIO
CUCTEMBI JJUHEUHBIX YPABHEHHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeneHne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. [lepuoguueckue  QyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI QyHKiuu. HanGomnblnee u HauMeHblee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTtenbHas u jorapupmuueckas GyHKUNUU, UX CBOMCTBA U rpaduKu.

Hcnonb3oBanue rpa@ukoB GyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB GYyHKIUN Ui KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUx YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hayana MaTeMaTH4YeCKOro aHaIu3a

HenpepriBHble GyHKIIMH. MeTOI MHTEPBAJIOB JIsl pEIICHHS HEPABEHCTB.

[IpousBoanass  Qyukuu. ['eomerpuueckuid ©  (QU3UUYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBogHbie  dMeMEHTapHBIX  (QyHKIUA.  DopMynbl  HAXOXKICHHS
IPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[Ipumenenne Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HaMMEHbIIEro 3HayeHus: GyHKIUHA Ha
OTpE3KE.



[IpumeHeHre NpPOW3BOMHOM JUJISi HAXOXKJICHHS HAWIY4ylIero pEHIeHUs B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyoit wiu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia nepBooOpas3HbBIX.

WNHTterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbIci. Brruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuna.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «Maremathka» JOJDKHO 0O€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMIMNX JIUYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpaMMbl y4yeOHOTro TpeaMeTa
«MareMaTuka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YYAIOIIEerocsl KaKk aKTUBHOTO
W OTBETCTBEHHOIO 4YI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSIMYA 1 HA3HAUYCHHUEM.

[TatproTHYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
DKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHHUSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3iIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:



chOPMUPOBAHHOCTHIO yMEHHUS TPUMEHSITh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpyzoBoe BoCIUTaHHE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MTPAKTUYECKHX 3aJ1a4y MATEMaTHYECKOM HApaBJICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, MOHWUMAHHEM BIVSHHS
COIMAITBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIsl pellleHus 3a/ad B
00JaCTH  OKpY)KAIOMICH Ccpeapl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHH ISl OKPYKAIOIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOCKTHYI0 M HCCIEIOBATEIbCKYIO NESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYNAMUBHBIMU OCUCBUIMU.

1)  Vnueepcanvnvle  nosnasamenvuwvle  Oeticmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OyUarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYJcanwe2o  Mupa,  HpuMeHeHue  JI0SUYeCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).



ba3oBbie mornueckme neicTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHHA MEXAYy HOHATUAMU; (DOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTaHABIMBAaTh CYILIECTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MNpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
npoTUBOpeurss B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUM (MPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 perneHus ydyeOHOM 3aauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe uccienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE€ W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSIMH, MPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOliecca, a TaKXKe BbIJBUTATh
IPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarueii:

BBIABJISITH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCIICHUSA 3ada4M;



e BbIOMpaTh HMHPOPMALMIO W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLECHUBATH HaAEKHOCTD uH(bOpMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie KOMMyHUKamueHvle  Oelicmsus, 00ecnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Ob61enue:

e BOCHOPUHUMATh H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pEIIeHUs 3a1a4l, KOMMEHTHUPOBATH MOJYYEHHBIN pe3yIbTarT;

e B X0/€ 00CYXJI€HHS 337]aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,

e TMpPEACTAaBIATh  PE3yJbTAaThl  PEIIEHWs  3aJayd,  HKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyIHHUYECTBO:

e MOHMMATh M  HCMOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUYyaIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IeJIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUSI, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJIeHAMU KOMAaH/IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHUCTBHSI.

3) VHueepcanvnvie  pecynamuenbvie Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3zanys:

COCTaBJIAITH IJIaH, AJITOPUTM PELICHUS 3aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUHN C YYETOM HOBOM MH(MOpPMAIIH.



CaMOKOHTpOJIb:

e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAHMS
COBEpIIAEMbIX JACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTpOJIS TMpolecca U
pe3yabTara pelieHus MaTeMaTH4eCcKoi 3a1a4u;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU pEHICHUU
3aJaud, BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAaHHBIX, HAWJECHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

e OLIGHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBICHATH
OPUYHMHBI JOCTIKEHUS! WIM HEIOCTHIKECHUS Pe3yNIbTaTOB JEATENbHOCTH,
HaXOAHTh OMUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOro Kypca «Anrebpa U Hayana MaTEMaTHUYECKOTO aHAIIA3a)
Ha yYpOBHE CpeaHero oOuiero oOpa3oBaHMs JOKHO 0OecneduBaTh JIOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JACHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U JECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeJ1aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJBIM IOKa3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
WCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT TSl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.



BreimonusaTe npeoOpa3oBaHUs LENbIX, PAalMOHAIBHBIX W HPPaIMOHATIbHBIX
BBIPOXEHUM W  pemarb OCHOBHBIE THINbBI  LENBbIX, palHOHAIbHBIX U
UpPpAIMOHATILHBIX YPAaBHEHHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHNUs MaTEeMAaTUYECKUX 3aj1a4
¥ 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMU: (YHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
OTpEe/EeNICHUs] M MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduky GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHON (DyHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIMIMHAMH.

Havana mareMaTH4eCcKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTrPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YyObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JTOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIECHUH 3a4ad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MOHATUSAMU:  OMNpEAENiEeHHWe,  TEopeMa,  CIENCTBHE,
JI0Ka3aTeIbCTRO.



11 KITACC

Yuciaa v BIYMCICHUA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JOrapu(pM uuciaa, ACCITUYHBIE U HATypajlbHbIE
Jorapu(pMBbI.

YpaBHeHHS U HEPABEHCTBA

[IpumensaTp CBOMCTBa CTEHmeHW JUId NPeoOpa3oBaHUsl  BBIPAKECHUU;
OIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIBHOC YpPAaBHCHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoImonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
OIepUPOBaTh NOHATHUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus npocTenInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELICHUS IPAKTUYECKUX 3a1a4.

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

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BAaHUEM anmnapara ajareOpsl

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHMS (PYHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU TNOKA3ATEIbHOH, JIorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM IMJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUMU
Y UCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUI.

Hcnons3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh MOHATUSIMH: HENPEPbIBHAS (QYHKIHKS;, MPOU3BOAHAS (DYHKIIMH;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3a;ad.



Haxonuth mpon3BOHBIC 3JIEMEHTAPHBIX (DYHKIIHH, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHI.

Hcrionp30BaTh MPOU3BOIHYIO IS UCCIICIOBAHUS (DYHKITMHM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCICOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh MPOW3BOIHYIO [JISI HAXOXKICHWS HAWIYYIIEro pEIICHUs B
MPUKJIATHBIX, B TOM YUCJIE COITMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TOHATHSIMH: TEepBOOOpa3Hasi W HWHTETPAT; TOHUMATh
reOMETPUUYECKUN U PU3NICCKUIN CMBICIT HHTETpaa.

Haxoauts mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYUCIATH WHTETpA
o ¢popmyne Herorona—JleliOnuiia.

Pemate mpukiamHbie 3a7a4M, B TOM YHCIIE COIMAIBHO-d)KOHOMHYECKOTO U
(bu3MYECKOT0 XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrtpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBa palHOHAJIBHBIX U
1 eHCTBUTEbHBIX YKcel. PaninoHanbHbie 14 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @®yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 bubnuoreka [IOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 1 bubnnoreka [JOK
WppauroHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 T I/II:"OI};OMGT un. TpuroHomeTpuyecKue 22 1 bubmorexa LIOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 bubmmorexa [TOK
s poTp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3aLUs 3 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrposbnble IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palliOHATBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas pynknus. [TokazarenpHbIe 12 1 buGnuorexa [IOK
yH ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas ¢hyHKITUS.
2 HOFapI/IiMquCKI/Ie q)yaBIfeHHa u 12 bubmmorexa LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre GyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmmorexa [IOK
p 1P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 T I 24 1
POMSBOATAL. TIPHMEHCHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
6 C i 12 1
HCTEMPI YPaBHEHIH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
7 H 6
ATYPAILHRIC 1 HIEJIBIE HHca https://m.edsoo.ru/f11c4afd
g [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
. OnepupoBarh TMOHATUSIMH: PALHUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCSITHYHAS IPOOb, TPOIICHTHI
5 BreimonHaTe  apudMeTHYECKHE  ONEpalk  C  palMOHAIBHBIMH |
. JIeHCTBUTEIILHEIMHI YN CIIaMH
13 BeimonHATe  TpUOMMKEHHBIC  BBIYUCIICHHUS,  HWCIONB3Yys  IpaBWIIA
' OKpPYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUI
OnepupoBaTh MOHITHIMH: CTENEHb C IEJIbIM MOKa3aTeleM, CTaHIapTHas
14 ¢dbopMa 3amucH AEMCTBUTENHHOIO YKCIIa, KOPEHb HATypalIbHOW CTEIEHU;
' KCIIOIb30BaTh MOAXOISAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIIBHBIX YHCET IS
pellIeHHs TPaKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO
1.5 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUUECKHE (HYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, 1IEJOE,
2.1 palMOHAIBHOE, HppalMoHaIbHOE ypaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
55 BoimonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH WU
. pelaTh TPUrOHOMETPUYECKUE YPABHEHUS
BrimonHATs Ipeo0pa3oBaHus HENbIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIP@KEHHII W peEniaTh OCHOBHBIE THIMBI IENbIX, PAlUOHAIBHBIX U
HpPalMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
4 [IpumeHATh ypaBHEHMS U HEPABEHCTBA JUISl PELICHHUS MATEMATUYECKUX
' 3a/1a4 W 3a]1a4 U3 Pa3TudIHbIX 00JacTel HAYKH M peaTbHOM KU3HU
5 MopenupoBaTh peajgbHbIE CHUTyallMH Ha S3BIKE aiareOphbl, COCTaBIATH

BBIPpAKCHUS, YPABHCHHA, HECPABCHCTBA 110 YCJIOBHUIO 3ada4U, UCCIICAOBATH



MTOCTPOECHHBIE MOJIEJNIN C HCIOIb30BAaHUEM allliapaTa aareopbl

3 OyHKIIMU U Tpaduku
OnepupoBarh MNOHATHAMH: (DYHKIHSA, CHOCOObI 3adaHus (QyHKIHH,
3.1 o0JIacTh OmpeneNeHUsT M MHOXECTBO 3HAueHUil (QyHKIUH, Tpadux
(dhyHKIIMM, B3aUMHO 00paTHbIE QyHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaguky QyHKIMHA U1 peLIeHNs] ypaBHEHU I
34 Crpouth W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINH, CTENEHHON (PYHKITHH C IIeTTBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKUIUH IS HMCCIEJOBAaHUS NPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peaJibHOM  JKWM3HM, BbIpaXarb (opMmyiaamMu 3aBUCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuuyeckoro ananusa
il OnepupoBaTh MOHATUSAMU: TOCIEIOBATENBHOCTh, apupMeTHUYecKas U
. reoMeTpuyecKas porpeccun
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKAs
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBAalOIIEH T€OMETPUUYECKOM
MpOrpeccuu
43 3anaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIIBHOCTEN M IMPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBarh NOHATHUSAMHU: MHOXKECTBO, OTIEpAIIUN HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT A OMNHCAHUS
5.2 peanbHBIX IMPOLIECCOB U SABJICHWM, MPU PEIICHUH 3aJad U3 JPYrux
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KIIACC



Kon
MpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1

Yucna v BEIUUCICHUS

1.1

OHCpHpOBaTB IOHATHUAMU. HATYpaJIbHOC, LCJI0€ YHCJIO0, HCIIOJIB30BAaTh
MNPpU3HAKHU JOCIMMOCTU LCJIBIX YUCCII, PA3JIOKCHUC 4YHUCIIa Ha IPOCTLIC

MHOXXUTEIIN IJI1 pCHICHUA 3aaa4

1.2

1.3

OHepI/IpOBaTB IOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJICEM

OHGpI/IpOBaTB IIOHATUAMMU JIOFapI/I(bM quciJia, JACCATUYHBIC u

HaTypaJibHbIE JTOTapu(Mbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpuMmeHsTh CBOWCTBA CTENEHU i1 NPeoOpa3oBaHUs BBIPAKECHHIH,
OTNIEpPUPOBATh TMOHITUAMH: IOKA3aTEIbHOE YpPaBHEHHE M HEPaBEHCTBO;

peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

22

BeimonHsaTe mpeoOpazoBaHusl BBIPAKEHHM, COJIEPXKALIUX JOTapu(MBbL;
OIEpUPOBATH MOHATUIMMU: JIOTApU(PMUUECKOE YPAaBHEHHUE U HEPABEHCTBO;

peuaTb OCHOBHBIC THUIIbI J'IOI‘apI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.3

Haxongutb pECUICHUA HpOCTCﬁHIHX TPUTOHOMETPUYCCKHNX HCPABCHCTB

24

2.5

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
peLICHUE; UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWMU MU PEILCHUS

MPAKTUYCCKUX 3aaa4

Haxomute  pemieHHss NOPOCTEHINIMX  CUCTEM M COBOKYITHOCTEH

palOHAJIbHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

2.6

3.1

MogenupoBaTh peajbHble CUTYallMM Ha s3bIKEe alreOpbl, COCTaBIAThH
BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJOBMIO 3aJlauH,
UCCIIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHHMEM armapara
anreOpbl

@OyHKIMU U TpaduKu

OnepupoBaTb MNOHATHSMU: [EpUOAWYECKass (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOIb30BATh UX IS

uccie0BaHus (QYHKIUH, 33laHHOM rpagukom

32

OnepupoBaTh NOHATHSAMU: TpadUKH MOKA3aTEIBbHOM, JTOrapuPMUUECKON U
TPUTOHOMETPUYECKUX (PYyHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN

IUIOCKOCTH M UCIIOJIB30BATH JUIS PEIICHUS] YPABHEHNI U HEPABEHCTB




N3o0paxath Ha KOOPJAWHATHOM TUIOCKOCTH TpauKH JTMHEHHBIX

33 YpPaBHEHHH M HCIIOJIB30BAaTh MUX JUIA DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonws3oBath Tpaduku GyHKUUN A7 HCCIEAOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 APYruX y4eOHbIX AUCIUTLINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSAMH: HENpepbIiBHAas (YHKIHSA, TMPOU3BOIHAS
4.1 (YHKIMM, HWCIOIb30BaTh T'€OMETPUYECKHMH ©  (U3HUYECKUN CMBICI
IIPOU3BOJHOM JUIS peLeHUs 3a1a4
42 HaxonuTe  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKIUH
Hcnonp30BaTe TPOW3BOAHYIO U WCCIEAOBAaHHUS  (DYHKIUM  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K
MIOCTPOCHHUIO TpaHUKOB
a4 Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAaWIYYILEro peleHus B
' MPUKJIAHBIX, B TOM YMCJIE COLMAIBHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh NOHATUAMHU: TEpBOOOpa3HAs W HHTErpai; IMOHUMATH
. reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
16 Haxomute mepBoOOpa3HbIe AIEMEHTAPHBIX  (YHKIUH, BBIYHCIATH
' uHTerpai o gopmyne Herotona — JleitOnuma
47 Pemarp npukiaaHbele 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYUCICHUS
Panmonanbupie  uymucna. OOBIKHOBEHHBIE U JIECATHYHBIE ApOOHM, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 paloHaIbHBIMU YHCIaMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpaxkeHWH. [Ipumenenue
IpoOeil U NPOLIEHTOB JUIsl pEelIeHUs] NPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUH U PEAILHON KU3HU
JenictBuTenpbHble  4yMcia.  PalMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu C JACHCTBUTEIbHBIMM uyuciaaMu. [IpuOiamxéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKH/IKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp c¢ menbiM nokaszareneM. CrtangapTHass (opma 3amucu J1eHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmeld (GopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEACTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJabHOM cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJlbHON CTENIEHU
13 CuHyCc, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUIA. OcHoBHbIE
' TPUTOHOMETpHUECKHUE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUYECKUX YpaBHEHNUN
57 [IpyMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]ad U 3a7a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU M peaibHON KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢ynxunuu. BzanmHO 0OpaTHBIE




byHKIIUA

Ob6nacte ompeneneHus U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuuu.

32 [IpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
3.3 Crenennass (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpadUK KOPHS 1-Ol CTEIEHU
Y TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCIENI0BAaTENbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
Apudmerndeckass ¥ TEOMETpPHUYECKas TPOTpeccMu. beckoHewyHo yOBIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEH TeOMETPHUYECKON
' nporpeccuu. @opmyna CIO0XHBIX MNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omnepanuud Haja MHOxecTBaMmu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara Jjs ONUCAaHUS peallbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie uncna. [Ipu3Haku e1MMOCTH HEIbIX YHCell
1.2 Crenens Cc pallMOHaNbHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl
> [IpeoOpa3oBanue BbIpaXeHH, COEPIKALIUX CTENIEHH C PallMOHATbHBIM
' II0Ka3aTeseM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA



2.5

Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

CucteMbl JMHEWHBIX ypaBHEHHU. PellleHWe NpPUKIAIHBIX 3aJad C IOMOIIBIO

20 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3314
' U 337124 U3 pa3In4YHbIX 00JIacTe HAyKU U peasIbHOM KU3HU
3 OyHKIIUU U Tpaduku
Oynkius. Ilepumoguueckue ¢Gynkunu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl ¥ MHHUMYMBbl GyHKIMH. HawmOosbliee W HauMEHbIIEe 3HAYEHUE
(GyHKINN Ha TPOMEXKYTKE
32 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenpHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIIeHHs] YPaBHEHUHA U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIWH I UCCICIOBAHHS  TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33734 U3 JAPYrHX Y4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Hauana maTremMaTueckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICT MPOU3BOAHON
43 IIpousBosHble 3neMeHTapHBIX (yHKIMH. DopMysabl HaXO0XKIAEHUS MTPOU3BOIHON
. CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIWA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHUs! (QyHKIUH Ha
OTpe3Ke
[IpumeHeHne Npou3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYUILIEro pelIeHNs B IPUKIIaIHbIX
4.5 3ajjayax, M ONpeJeNieHHs CKOPOCTH THpoliecca, 3aJaHHOro (opMmysoil wuam
rpaduxkom
4.6 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuil U pusnueckuii cmpici. Berancienue uHTerpana mo

dbopmyne HetoTona — JleitOauia




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

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnaneHne MeromamMM JI0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoMma, TEOpEeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHUPOBATD
00paTHOE M NPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTeIbHBIE PACCYKIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMH; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUIN U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEpUPOBATh NOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh rpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C IIEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTeJIeM, CTENEHb C  JIEWCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK II0 MOIYJI0, PAlUOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIbIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCENI, YMEHUE HCIOJIb30BATh
NPU3HAKN JI€IMMOCTH, HAaUMEHBIIMKA OOIIMH AETUTeNlb U HauMeEHbIlee
o01iee KpaTHOe, aNropuT™ EBKiIMIA MpH pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M Jorapudmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATH IOHATUAMU: IOCIENOBATEIBHOCTD,

apudmMeTnIecKas mporpeccus, reoMeTpruUecKast mporpeccus,




OCCKOHEYHO yOBIBaOIIasi TreoMEeTpHYecKass TPOrpPeccHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSMU: MaTpuma 2X2 u  3X3, OonpeaenuTeslb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue OIICpHUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC HpCO6paSOBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIATbL YpPAaBHCHU,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IMPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
byHKLIMH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢byHKLIMY, IepBast U BTOpasi NPOU3BOJIHAS (YHKIMHU, TE€OMETPUUECKUN U
¢u3nyecKuil CMbICI TPOU3BOAHOM, MEepBOOOpa3zHas, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMNTOTHI TIpaduka (QyHKIUH;, yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUISl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIHME 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCHOJB30BAHMEM alllapaTa MaTeMaTHUeCKOro
aHalM3a; MPUMEHSATh NPOU3BOAHYIO JJI HAXOXKAECHUS HAWIYy4dIIero
pellieHus] B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKHUX U

(bU3HYeCKUX 3a/layax; HaXOUTh TUIOMIAAN U 00BbEMBI (PUTYp C TTOMOIIBIO




HHTCErpaia; NpuBOAWUTL MPUMEPBI MAaTEMATUYCCKOTO MOACIHUPOBAHUA C

noMoOILbI0 AU QepeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIWS, KBaIpaTHIHAS
byHKuus, paroHaibHast byHkuus, CTENIeHHast byHKIMA,
TpUroHomeTrpudeckue (QyHKuMM, OOpaTHBIE  TPUTOHOMETPHUYECKHE
¢byHkunu, ToOKa3areiabHas W Jorapudmudeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadUKH W3YyYCHHBIX (DYHKUIWH, BBHIMOIHATH HPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPHU PEIICHUU 3aJad W3 JPYTUX YY4EOHBIX MPEIMETOB M
3a7ia4 U3 peabHON JKU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHBIE CUTYallUH Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM aIapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHEe apupMEeTHUECKoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEpCHus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO HaboOpa; yMEHHE W3BIIEKaTh,
MHTEPHPETHPOBaTh HH(GOpPMALMIO, TMPEACTaBIEHHYI0 B TalnMuax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATh HH(POPMALIHIO C TIOMOLIbIO TaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHUCJIE C NPUMEHEHHUEM
rpadpu4yeckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanud U JIMHEMHOMN perpeccun



YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpadUUYECKUX METOJO0B; MPUMEHATH
(bOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMM:  Cy4aiiHasi BEJNWYMHA, pacIpelle]ieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAaHUE, TUCIEPCUST U CTAHAAPTHOE OTKJIOHECHHE
CIIy4ailHOM BeNWYHMHBI, (YHKUUMU pacOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IMIOKA3aTEJIbHOTO © HOPMAJIBHOTO  paCIpeesICHHI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHudl Juis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE TMPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OTMEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TMepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IOHSATHUAMHU: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroul,
JBYIpaHHBIA Yroj, TPEXTPaHHBIM yroj, CKpeIMBAIOLIUecs IMpsMBbIe,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOWIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomans cdepsl, Mmiomaab
MOBEPXHOCTH MHUPAMUJBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCCnuieaa, nupaMyuabl, HIpPU3MbI, LOUIAHApPA,




KOHYyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynupoBaTh OMpeesieHNs U3y4aeMbIX (pUryp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBaxX W NMpPH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp 1o
pa3NMYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpbI; yMEHUE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
IpH PEIICHUH 3a7a4; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M M3 PEATbHOMN JKM3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUJbI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO MapajilesienuIeaa, MUPaMUIbl, PU3MBI,
WIMHIpPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

1oJI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPJAMHATHBIA METOJ
JUIS peIIeHWsl TEOMETPUYECKMX 3a]ad W 3ajad JAPYruX YueOHbIX
npeIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEIICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBJICHUH; YMEHHE paclo3HaBaTh

IMMPOSABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI MAaTEMAaTHYCCKUX

MaTE€MaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
1o Panuonanenple uMciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON creneHu. J[eHCTBUS ¢ apupMETHYECKUMH
' KOPHSIMHM HaTypaJbHOU CTEIICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTEIICHU
Ls CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHble BEIYMCIIECHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysabpTaTa BEIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TorapupMUUIECKHe ypaBHEHUS
2.5 Ienbie u poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuna cucTemsl JIMHEWHBIX ypaBHEHUIN. ONpeaenuTeNb MaTpHULIbI



3 DOyHKIUA U TpaPUKH
31 OyHKIUg, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [TpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomnblnee M HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonnas Gpynkiun. [TponsBoaHbIe 31€eMEHTAPHBIX QYHKLINH
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HauOOoNbIIero ¥ HaUMEHBIIETO0 3HA4YeHUs (PYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpPALLEHUS



7.5

Koopaunatsl u BEKTOPBI
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