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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenbHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MATEpUal Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (PYHKITUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTnyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU peasibHOM
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUHU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJ€MEHTApHBIX  (QYHKUIUNA.  DOpMysbl  HAXOXKACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOAHOM U1 HAXOXKACHUS HAWJIY4IIEero pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)KTaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢du3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOIO XapakTepa SKOJOTMYECKHX Mpo0ieMm;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOMl KakK CpeICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvomvie  nosmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYJCanowe2o  mMupa;,  NpUMeHeHue  102U4eCcKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeCHUS  TOHATUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



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

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CMOCOO perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu §(¢) CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

GopmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



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

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IPUYMHBI JTOCTUKEHUSI WIM HEIOCTUKEHUS PEe3yJIbTATOB JIESATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHUS JOHKHO 00OecredynBaTh JOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

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

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.



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

DOyHKUMH U TPaPUKH

OmnepupoBarh NOHATUAMM: (YHKIUS, CIOCOOBI 3a1aHus (PyHKUUHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUNN I pELLICHUS] ypaBHEHUM.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
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]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

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

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUHU.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, II€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(PM UWCIA, NECATUYHBIE W HATypalbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpPXAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPABHEHUN M €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHECHMUS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



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

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YKcell. ParimonansHbBIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbiM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 bubmmnoreka HOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.eds00.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHECHUS
5 IlocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 3 1 bubnunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnbie Ilpakruueckue  (UH(ppoBbIe)
n/n NMPOrpaMMbI Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
Crenenb ¢ pallMOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHast pynkms. [TokazarenpHbIe 12 1 bubmmorexa LHOK
YHIIH. https://m.edsoo.ru/f11c4afd
yYpaBHEHUS U HEPABEHCTBA
Jlorapupmudeckast QyHKIIHS.
2 HorapniMquCKHe Q)yaBIfIleHI/I}I u 12 bubmorexa LHOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuronomeTpuieckue GyHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeTQ)IZ‘IeCIj(I/Ie 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoteka [IOK
4 I1 Bl i 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOILION https://m.edsoo.ru/f11c4afd
5 HnTerpan u ero npuMeHEHUS 9 bubmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
. bubmorexa [JOK
6 CHeTeMEI ypaBHeHHi 12 . https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1eNIbIe Yncia 6 bubmorexa HOK
P H https://m.edsoo.ru/f11c4afd
3 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 18 5 bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

HPOBEPAEMBIE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOW OBPA3OBATEJIbHOM TPOT'PAMMBI

e IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb NOHATHUSMHU: PALUOHAIBHOE M JIEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI
19 Beimonuate  apudmMeTHueckue  omepanuu ¢ pallMOHAJIBHBIMH U
' JENCTBUTENBbHBIMY YU CIIAMU
13 BbimonuaTe  npuOMMOKEHHBIE — BBIYMCICHUS,  WCHOJB3ysd  IpaBUIIa
' OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIUYUCICHUN
OnepupoBaTh NOHATUAMM: CTEIEHb C LENBIM II0KA3aTeleM, CTaHIapTHAs
w ¢dopMa 3amucu AEMCTBUTEIBLHOTO YHUCIA, KOPEHb HAaTypaJbHOM CTENEHU;
' UCIOJIb30BaTh MOJIXOASANIYI0 (GOPMY 3alUCU AEHCTBUTENBHBIX YHUCEN JUIS
pellIeHus TPAaKTUUECKUX 3aa4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTb NOHATUSAMU: CHHYC, KOCHHYC M TAaHIE€HC IIPOU3BOJIBHOTO
1.5 yIJ1a; WCHOJB30BATh 3allMCh MPOHM3BOJIBHOTO yIila depe3 OoOpaTHBIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUsI U HEPABEHCTBA
OnepupoBaTh MOHATHAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 paloHalIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
25 BbimonHATe npeoOpazoBaHMs TPUTOHOMETPUYECKMX  BBIPAXKEHUH U
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BrimonHATe npeobpazoBaHus LENbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
2.3 BBIDXCHUI M peElIaTh OCHOBHBIE THIIBI LENbIX, PAlUOHAIBHBIX U
UPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB
24 IIpuMeHsTh ypaBHEHHS W HEPABEHCTBA I PEIIEHUS MaTEeMAaTHUYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MonenupoBaTh pealbHblE CHUTyallUM Ha SI3bIKE ainreOpbl, COCTaBISTH
2.5 BBIPQXCHUS, YPAaBHEHMSI, HEPABEHCTBA 10 YCJIOBMIO 3aJjau, UCCIIEN0BATh
MIOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAaHUEM allnapara areopsl
3 OynHkmn 1 rpaduku
31 OnepupoBaTh MNOHATUSIMH: (YHKIUS, CIHOCOOBI 3adaHus (YHKIUH,

o0nacTe ompeAereHUs M MHOXKECTBO 3HaueHWH (QyHKIMM, Trpaduk




(byHKIMHY, B3aUMHO OOpaTHbBIE (PYHKINH

OnepupoBaTh MOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKIMHU, HYIH

32 GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Ctpouts ® 4yuTaTh TrpaduKH JTUHEHHOW (QYHKIMH, KBaapaTHUYHON
' (GyHKINY, CTENEeHHON (QYHKIMH C IIETIBIM MTOKa3aTesieM
Hcnonw3oBare Tpaduku GYHKIUN UIsI KUCCICIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH MpPU PEHICHUH 3a]ad M3 IPYruX y4eOHBIX IMPEIMETOB H
' peaibHOM  KW3HHU, BbIpaXaThb (opMynamMH  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
i1 OnepupoBaTh MOHATHAMH: TIOCIEJOBATEIBHOCTh, apu(MeTHUeCKass W
' reoMeTpUYecKasl Iporpeccuu
OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBalOIasi TeOMETpHYEcKas
4.2 nporpeccusi, CyMmMa  OECKOHEYHO  YOBIBAIOIIEH  TI'e€OMETPHUYECKOi
POrpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
14 Hcnonp30BaTh CBOMCTBA TMOCIENIOBATEIBHOCTEH M MPOTpEcCHil IS
' pelIeHHs peabHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIN —ammapar [isl  ONMUCaHUs
5.2 peanbHBIX TPOILECCOB W SIBICHWH, NPH pEHICHWUH 3a1ad4 W3 JPYTUX
y4eOHBIX IPEMETOB
£ 3 OnepupoBaTb  MOHATUSAMHU:  ONpEJeNIeHHe, TeopeMa,  CIE/ICTBUE,

J0Ka3aTcJIbCTBO




HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Hucna v BBIYUCICHUS
Panmonanbubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOH, TPOLIEHTHI,
OecKOHEuHble  NepUoAMYEecKHEe  JApoOH.  ApudMeTndyeckue  Omepanuu  C
11 paloHaIbHBIMU UYUCIIAMHU, MpeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUU. [IpuMeneHue
IpoOell U MPOLEHTOB sl PELIeHUs NPUKIATHBIX 3a7ad U3 PA3IUYHBIX OTpaciel
3HAHUU U PEAILHON KU3HU
JeiictBuTenpHble  4yucna.  PanuoHanbHble WM UppalMOHAIBHBIE  YHUCIA.
1.2 ApudpmeTnueckue omnepauuu C JACUCTBUTEIbHBIMU uuciaMu. [IpubnnxéHHbIE
BBIUUCIICHUS], TPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenb ¢ nenbiM mokaszateneMm. CraHgapTHas ¢opma 3amucH JeHCTBUTENBHOTO
1.3 yrcna. Mcrmonp3oBanue moaxosmei (GopMbl 3amHMCH JEHCTBUTEIBHBIX YHCEN JUIS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypajbHOW cTemneHu. JleHcTBus ¢ apupMeTHUECKUMU
' KOPHSIMU HaTypalbHON CTENEHU
L5 CuHyCc, KOCHMHYC UM TaHI'€HC YHCJIOBOIO aprymMeHTra. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BaAHUS
25 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPKCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meton
' MHTEPBAJIOB
2.4 Pemenue nenbix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
97 [IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO MaTeMaTHYECKHUX 3a7ad U 3a]1ad
' U3 pa3IMYHBIX o0MacTell HAyKHU U PeabHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHkus, crnocoObl 3amanus QyHkuuu. ['paduk ¢ynkuuu. BzaumHOo oOpaTHbIE
' byHKIIIN
3.2 OOnacTp ompeneneHus: W MHOXECTBO 3HaueHu ¢yHkumu. Hymum  yHkium.




[IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE PYHKIIUU

CrenenHast (yHKIMS C HATYPaJIbHBIM U LIENbIM MOKa3ateneM. EE cBoiicTBa u rpaduk.

33 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
34 TpuroHomeTpuyeckass OKPYXHOCTb, OMPEICIICHUE TPUTOHOMETPUUYCCKUX (PYHKIIHIA
' YHUCJIOBOT'O ApryMEHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs  IOCieqoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTrndeckass W TeOMETpHUYECKas mporpeccud. beckoHedHOo yObIBaromas
42 reoMerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
' nporpeccuu. dopmyna CcHOXKHBIX MporeHToB. Mcmonp30BaHuEe MpPOTpeccuu Jyist
pELIeHUs pealIbHbIX 3aa4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoOXecTBO, omepanuu Haj MHOXecTBaMu. [luarpammsl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO anmnapara s OINHMCAHMUS PeabHbIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO




HPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHHUA K

PE3VJIBTATAM _OCBOEHUWS OCHOBHOW _OBPA3OBATEJBLHON

HPOTI'PAMMBI CPEJHETI'O OBIIEI'O OBPA3OBAHMUA

Kon
NpoBepPseMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

BJIaIICHI/Ie MCTOAAMHU NOKAa3aTCIIbLCTB, aJITOPUTMAaMHU PCIICHUA 3a/Ja4; YMCHUC
bopMynHpOBaTE M ONEPUPOBATH MOHATHUSMH: OIPEICIICHUE, aKCHoMa,
Teopema, CJIEICTBHE, CBOMCTBO, MPHU3HAK, JTOKA3aTEIbCTBO, PABHOCHIIbHBIC
(GOpMYITHPOBKH;, TPUMEHSTH HX; yMEHHE (QOpPMYJIHpPOBaTh OOpaTHOE W
[IPOTUBOIIOI0KHOE YTBEPXKACHUE, MPUBOAUTL IPUMEPBI U KOHTPIPUMEDSI,
UCTIONB30BaTh  METOJ ~ MaTeMaTHYeCKOW  WMHIYKIUHW;  MPOBOJIUTH
JOKa3aTCIIbHBIC PACCYXKACHUS IIPU PCUICHUH 3aa4, OUCHHUBATDH JIOTUYCCKYIO
NPaBWIBHOCTh  PACCYXJCHUH;  yYMEGHHE  ONCPUPOBATh  MOHATHUSIMH:
MHOXCCTBO, IIOJAMHOXKCCTBO, OII€pallkMid HaAd MHOXCCTBaAaMH; YMCHUC
UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar Juis — OIHCaHUs
PCAJIbHBIX IPOUECCOB U SIBJIEHUU U IIpru pCUICHWM 3a4a4, B TOM YHCJIIC H3
JNPYruX y4eOHBIX MPEIMETOB; YMCHHE OIEPUPOBATh MOHATUSIMH: Tpad,
CBs3HBIA Tpad, mepeBo, HUKI, Tpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OINKCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMHM; HCIOJIB30BaTh Ipadbl IMPH
peIICHUH 33129

YMeHne omnepupoBaTh IMOHATUAMH: HATypajdbHOE YHCIIO, IEJ0€ YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTeleM, KOPeHb HaTypalbHOW CTENEHU, CTETEeHb C
palMoOHAIBHBIM TIOKA3aTEJIEM, CTEMEHb C JCUCTBUTEIBHBIM IIOKa3aTeseM,
norapudm yucna, CHHyC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YKCIa, OCTAaTOK
M0 MOJYJI0, PAIMOHAIBHOE YHWCIIO, MPPAMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJbHbIX, LENbIX, PAllMOHAIBHBIX, ACHCTBUTEIBHBIX YHUCEN; YMEHHE
WCIIOJIH30BaTh TPHU3HAKH JEIMMOCTH, HAaUMEHBIIUW OOIIUN NeTUTeNh U
HauMeHbIllee oOIiee KpaTHOe, anropuTM EBKIuAa MpH pelieHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMUA CUCTEMaMH CUUCIICHUS; YMEHHE
BBITIOJHATh BBIUMCICHHE 3HAUY€HUH W MpeoOpa3oBaHUS BBIPAKEHUN CO
CTeNeHsMH U Jorapudmamu, mnpeoOpa3oBaHHsl APOOHO-PALMOHATBHBIX
BBIPDAKEHMI; YMEHHME OIEpUPOBATh MOHATHAMH: IOCIEI0BATEIbHOCTD,
apudmeTnyeckas MPOrpeccusi, reoMeTpudeckas Mporpeccusi, 0eCKOHEYHO
yOBbIBaromas reoMeTpuuecKas MpOTpeccus; yMeHUe 3aJ1aBaTh
MOCIEA0BATEIHHOCTH, B TOM YHCIIE C MOMOUIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHUE OIEepPUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHCIJIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCIla, MOIYJIb W apryMEHT KOMIUIEKCHOTO 4mcia, ¢opma
3aMUCH KOMIUICKCHBIX dYHcen (TeoMeTpuueckas, TPUTOHOMETPUYECKas W
anreOpandeckas); yMeThb MPOU3BOJIUTH apUPMETHUYECKHE ACUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH,  TPUBOJAUTH  TNPUMEPHI  HUCIOJIB30BAHUS
KOMILUIEKCHBIX YHCEJNl; ONEpUpOBaTh MOHATHSAMHU: Martpuua 2x2 u 3x3,
OTIPEICTUTETH MATPUIIBI, TEOMETPUICCKUN CMBICI OMTPEACTUTEIS

YMeHHne omnepupoBaTh IOHATHSAMH: palHOHAIbHBIE, HWPPALMOHAIBHEIE,
noKa3aTeJbHbIC, CTENeHHbIe, JorapuMuyeckue, TPUTOHOMETPUUYECKHE
YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSMU:
TOKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypAaBHEHUMH W  HEPABEHCTB, PAaBHOCWIBHOCTh YpPaBHEHM,




HEPaBEHCTB U CUCTEM; YMEHHUE PEILlaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI
C IOMOLIBIO pa3IMYHBIX NPUEMOB; pPEIIATh YPAaBHEHHUs, HEPABCHCTBA U
CHUCTEMBI C IIapaMeTpOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUId pellleHUs] MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pa3sInyHbIX obiacteil
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU:  (QYHKUUS, YETHOCTh (YHKIHUH,
HNepUOANYHOCTh (YHKIUH, OTPaHHYCHHOCTh (YHKIHH, MOHOTOHHOCTb
¢ynkunu, skerpeMyM (yHKIMHM, HauOoJbIIee W HAaUMEHbIIEe 3HAYCHUS
GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIHSA, aCUMOTOTHI rpaduka
GyHKIMM, TIepBask M BTOpask NPOW3BOAHAS (YHKIMH, T'€OMETPUYCCKHHA U
¢u3nveckuif  CMBICT  TPOM3BOJIHOW, IMEpPBOOOpa3Has, ONpeAeIEHHBIN
UHTErpajl; yMEHHE HaxXOAWUTh ACHUMOTOTHI Tpaduka QYHKIHMH; YMEHHUE
BBIYUCIIATH POU3BOIHBIC CYMMBI, TPOU3BEACHNUS, YACTHOIO U KOMIIO3HLIUU
(GyHKIMIA, HAXOIUTH ypaBHEHHE KacaTedbHOH K rpaduky GyHKIUHU; yMEeHHE
HAXOJUTh TPOU3BOAHBIC AIEMEHTAPHBIX (DYHKIIHMIA, YMEHHE HCIIOIb30BaTh
NPOU3BOAHYIO ISl HCCIIENOBaHUS (PYHKIMH, HAXOMUTh HAMOONBLIME |
HaVMEHbIIME 3HAa4YeHUs (YHKIMNA; CTPOUTHh TpadUKd MHOTOUWICHOB C
UCIIOJIb30BAHUEM  allapara MaTeMaTU4ecKoro aHaiu3a; IPUMEHSTbH
NPOU3BOJHYIO JUUIsl HAXOXKICHHUS HAWIYYIIETO PEUICHHS B MPHUKIAJHBIX, B
TOM YHCIIE COIMATBHO-dKOHOMUYECKUX U (HM3MYECKUX 3aJadax; HaXOIHUTh
IOIAAN U 00BbEMBI (UTYpP C MOMOIIBIO WHTETpajia; MPUBOAUTH HMPUMEPHI
MaTeMaTU4ecKOro MOJCIUPOBAHUS C TOMOIIBIO  IudQepeHIaTIbHbIX
ypaBHEHUI

YMmenue onepupoBarh MOHATUSAMH: rpaduk QyHKIMHM, oOpaTHas (GyHKIUS,
KOMIO3ULUs (YHKUMHA, JUHEHHas (QYyHKUMSA, KBagpaTU4Has (QyHKIMS,
paunoHanmbHast (QYHKIWS, CTeNeHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢byHKkuuu, oOpaTHblE TPUIOHOMETpUYECKHE (YHKLMHU, IOKa3aTelbHas W
norapudmuueckas (QyHKIMM; YMEHHE CTPOMTHh TpapUKH HU3YYEHHBIX
(byHKLUH, BBINONHATH MpeoOpa3oBaHus rpadukoB (QYHKIMHA, UCIOIB30BaTh
rpaduKu U U3Y9EHUS TIPOIIECCOB M 3aBUCUMOCTEH, MTPH PEIICHUH 3a/1a4 U3
JIpyrux Yy4eOHBIX TNpEeAMETOB M 3a/Jad M3 pPEealbHOM JKU3HU; BbIpAXXaTh
dbopMynaMu 3aBUCUMOCTH MEX]y BEIHMYMHAMHU; UCIIOIH30BaTh CBOMCTBA U
rpaduku  (GYHKUMH A7 pelleHUs ypaBHEHUM, HEpPaBeHCTB M 3a4ad C
napameTpamMu; HW300pakaTh Ha KOOPAMHATHOH IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB M UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJIM W 4YacTH, Ha JBHUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJloTH, 3a7ayd U3 O0JIAaCTH YNPABJICHUS JUYHBIMU U CEMEHHBIMHU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4yd, HCCIEAOBATh IIOJYyYEHHOE pELICHUE W
OLICHUBAaTh IPaBAONOJOOHOCTb PpE3yJbTaTOB; YMEHUE MOJEIUpPOBaTh
pealbHBIE CHUTyallud Ha A3bIKE MAaTEMAaTHUKH; COCTABIISATH BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33J1a4H, UCCIIEN0BATh
MOCTPOCHHbIE ~ MOJIETd €  HCIOJb30BaHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSIMH: CpefHee apupMeTHdyecKoe, MeAHaHa,
HauOoJpIllee U HaWMEHbILIEE 3HAYEHHUs, pa3Mmax, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEHHME H3BJ€KaTh, HWHTEPIPETUPOBATH
uHpOpMalIKIO, MPEJCTaBICHHYI0 B TaOJHMIax, Ha Auarpammax, rpadukax,
OTpaXkarolllyl0 CBOMCTBa pealbHBIX IMPOLIECCOB U SIBICHMI; MPEACTaBIATh
uHPOpPMALIMI0O € TOMOIIbIO TalNMIl W JMarpaMM;  HCCIEI0BaTh
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CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C TNPUMEHEHUEM TIpaduIecKux
METOOB U IEKTPOHHBIX CPEACTB; I'pa)MuecKy HCCIIEA0BAaTb COBMECTHBIE
HAOJII0JICHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHne onepupoBaTh MOHATUSMU: CIIyYaiHBIN OIBIT U CIIy4aifHOE COOBITHE,
BEPOSITHOCTb CIIy4ailHOro COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTh C
UCTIOJIb30BAaHUEM TPAPHUECKIX METOJI0B; IPUMEHATH (POPMYIIBI CIIOKEHHUS U
YMHOXXEHUSI BEpPOSTHOCTEH, (OpPMYNy TIOJHON BEpPOATHOCTH, (OpPMYILy
bepuymian, komOuHaTopHble (DaKThl M (HOPMYIIBI; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITUH; YyMEHHME OIEepPUpPOBaTh MOHATUAMM: ClydaiiHas
BEIMYMHA, DACIpENEICHUE BEPOATHOCTEH, MaTeMaTH4YECKOe O)KHIaHUE,
JUCTIEPCHUS W CTaHJAPTHOE OTKJIOHEHHE CIY4YalHOW BEIHYMHBI, (PYHKIUU
pacnpenesieHuss M IUIOTHOCTM ~ PaBHOMEPHOIO, IIOKAa3aTEJIBHOIO U
HOPMAJIBHOT'O PacCIpeAcIICHU; YMEHHUE UCIIO0Ib30BaTh CBOMCTBA M3yYEHHBIX
pacnpenesieHui Uil pEIICHUs 3a/lay; 3HAKOMCTBO C IOHATUSAMH: 3aKOH
OOJBIIKX YMCEJ, METO/bl BBIOOPOUHBIX MCCIENOBAaHUMN; YMEHHE MPUBOIUTD
OpUMEpbl MPOSBICHHUA 3aKOHa OOJBIIMX YHUCEI B TMPUPOAHBIX H
OOLIECTBEHHBIX SBJICHMSX; YMEHHE OIEPUPOBATh HMOHSTHUSIMM: COYETAHUE,
NEPEeCTaHOBKA, YUCIIO COYETaHWH, YHUCIO MepecTaHOBOK; OMHOM HbroToHa;
YMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKTBHI U PACCYKIAEHUS JUISl PEILCHUs
3ajjay; OLEHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYECHHBIA PE3YIIbTAT

YMeHue  onepupoBaThb ~ NOHATUSAMH:  TOYKA, MpsAMas, ILIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIJIA, TUIOCKUI YroJl, ABYrpaHHBIM
YIOJ, TPEXTPAHHBIM YroJj, CKPEIIMBAKOLIMECS IPSMBbIEC, NApaJIEIbHOCTh H
NEePHEHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YTOJl MEXIY IPSIMBIMH, YroJl
MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJ MEXKIY INIOCKOCTSMH, PacCTOSTHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH, PacCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HWCHOJb30BaTh IIPM PEIICHUHM 331a4 HW3Y4YCHHBIC
(bakThl U TeopeMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOIIETO MHUpa; CTPOUTh MATEMAaTHYECKHE MOJEIM C IOMOIIBIO
TFEOMETPUYECKUX TOHATUH W BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH
IIPAaKTHYECKHE 3aa4H

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (QUTYpbI, 00BEM (GUTYDHI,
MHOT'OI'PaHHMK, IPAaBUIIbHBIH MHOTOTPaHHUK, CEY€HHUE MHOTOIpaHHMKa, KYO,
napajulefienunes, npusMa, nupamyaa, GUrypa u MOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYyC, map, cdepa, Iomaab cdepsl, IUIOMAAb MOBEPXHOCTH
NUPaMUJIbI, MPU3MBL, KOHYyca, IWIMHAPA, O00BEM Kyba, MpSMOYroJbHOTO
napajuleJienunena, NUPAaMUIbL, TNPU3MbI, LWIUMHApPA, KOHYca, Iapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHHs] KOHYCa U LIWJIMHIpA, MapajulelbHble OCU
WA OCHOBAHHUIO, CEYEHHE I1apa, IIOCKOCTh, Kacarolascs chepsbl, INHApPa,
KOHyCa; yMEHHE CTPOUTh CEUYEHHWE MHOTOTpaHHHKa, H300paxkaThb
MHOTOTPAaHHHUKH, (UTYyphl U TOBEPXHOCTH BPALICHUS, WX CEUEHHs, B TOM
YHCJIe C TOMOIIBI0 AJNEKTPOHHBIX CPEACTB; YMEHHUE NPUMEHSITh CBOWCTBA
reOMEeTPUYECKUX (UTyp, CaMOCTOSTENBHO (POPMYIUPOBATH OIpEaeIICHUS
U3y4yaeMbIX (uryp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX M TpPHU3HAKAX
reoMeTpudeckux (uryp, oOOCHOBBIBaTH MM ONpPOBEPraTh HUX; YMEHHUE
MPOBOAMTH KiaccuuKanuio GUryp Mo pasinyHbIM MPU3HAKAM, BBIIOIHATH
HE00XO0/IMMBIE TIOTIOJTHUTENIbHbBIE TOCTPOCHHUS
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YMeHue  omepupoBaTh  MOHATHAMHU:  JBIDKEHHE B IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHLIﬁ NEPEHOC, CUMMETPUSA Ha IINIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHWE MOJA00MS, TMOA0OHBIE (QUIYpBl; yMEHUe




pacmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHCJIE B MPHPOJE,
HCKYCCTBE, apXUTCKType; MCIOJb30BaTh MEOMETPUYCCKHE OTHOIICHUS IPH
pellleHuH 3aJad; HAXOIUTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, VIO,
II0MIa/1b, 00BbEM) MPHU PEIICHUH 3a/1a4 U3 APYTUX YUECOHBIX MPEIMETOB U U3
peabHOH KWU3HM, YMEHHE BBIUMCIISATH T€OMETPUYCCKHE BEIUYHMHBI (IIHHA,
yroJI, IUIoIaas, O0BEM, ILIOMAJb IMOBEPXHOCTH), HCIOJB3YS H3y4YCHHBIC
GbopMyIlbI ¥ METOIbI, B TOM 4YHCIE: TUIOMAAb MOBEPXHOCTH IMHUPAMUJIbI,
MIPHU3MBI, KOHYCa, [IWJIMHJIPA, ILIOMaas chepbl; 00bEM Kyda, MPSIMOYTOJIbHOTO
napajieNienuneia, THpaMUIbI, MPU3MBI, [WIMHIpPA, KOHYCa, Iapa; YMEHHE
HaXOJUTh OTHOIIIEHUE 00BbEMOB TTOTIOOHBIX (HUTYDP
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VYmenune ONCpUpPOBATh MOHATHAMU: HNPAMOYIOJIbHAdA CHCTCMAa KOOPAWHAT,
BEKTOp, KOOPAHMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIIO, PAa3JIOKEHUE BEKTopa Mo Oa3ucy,
CKaISIPHOE TPOU3BEACHUE, BEKTOPHOE TIPOM3BEIEHHUE, Yrol MEXIY
BCKTOpaMH; YMCHHEC UCIIOJIB30BaTh BeKTOpHBIﬁ n KOOpI[HHaTHBIfI METOa MJIA
peIICHHs TEOMETPUYUCCKUX 3a/1a4 U 3a/1a4 JJPYTUX y4eOHBIX MPEIMETOB
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YMeHue BBHIOMPATh MOAXOSANINN METOJ JUIA PEIICHHS 3a7a4d; MOHUMaHHE
3HQUUMOCTH MAaTEMaTUKH B U3YYCHUHU TMPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBICHUW; YMEHHE pacro3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKd B MCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPHl MAaTEMaTUYECKHUX
OTKPBITHI POCCUICKON U MHUPOBOM MaTeMaTHUYECKON HAyKH




HEPEYEHD DJIEMEHTOB COAEPKAHUWSA, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panmonanbhblie uncna. OOBIKHOBEHHBIE U AECATHUHBIE JPOOU, IPOLIEHThI, OECKOHEUHBIE
' MEePHOINIECKHE IPOooH

13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTemneHu. JlelWcTBusS ¢ apuMeTHUUYECKHUMHU
' KOpHSIMU HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ nenbiM nokaszatesneM. CTeneHb ¢ palMOHaNIbHBIM ITOKa3zareneMm. CBoiicTBa
' CTENEeH!

. CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI

JlelicTBUTENbHBIE YnCia. Apu(pMETHYECKHE ONepaluy C JCHCTBUTEIBHBIMA YHCIIAMH.
1.7 [TpubnnxEHHbBIE BBIYUCICHUS, IPAaBUIa OKPYIVICHUsS, NPUKUAKA U OLEHKAa pe3ysbTara
BBIYMCIICHU I

1.8 [IpeobpazoBanme BhIpaKEHUI

1.9 KomriekcHsie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [TokazarenabHble U JIorapupMUUIECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpULbl
3 OyHKIMH U TpaduKh

31 OyHkius, crnocodbl 3amanus ¢(yHkuuu. ['padux  Qysxmum. BzaumHO 0OparHBIE

¢bynakun. YétHble u Heu€THble pyHkuuu. [leproanueckue GyHKIUN




OO6mactp ompeneNeHUss W MHOXECTBO 3HadeHuW ¢yHknuu. Hymm  yskmum.

[TpomexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMU. MaKCUMYyMBI

3 u MUHUMYMbl (yHkuuu. HauOonbliee M HauMeHbllee 3HAuYeHHE (YHKIUM Ha
MIPOMEKYTKE
33 Crenennast pyHKIMS ¢ HATypadbHBIM M IEJBIM MOKa3zareneMm. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspsiBa. AcuMNTOTHI rpadukoB GyHKIMNH. CBOMCTBA (PYHKIUH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS ITOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nmporpeccuu. opmyna ciI0KHBIX TPOICHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeneHue mPOU3BOJHOM K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxokaeHue HamOONIbIIer0o W HAaWMEHBIIEro 3Ha4eHWs (QYHKIUW Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPHI







