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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4YeHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJEHUS 3aKoHaMH (PU3UKW, XUMUHU, OWOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM M JIOTHYECKH CTPOTMMH MAaTEMaTHYECKUMHU 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 MaTEMaTHYeCKOro aHaju3a B CTaplied IIKOJe YydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOM IesTeabHOCTH,



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

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAeATEIbHOCTHBIN IPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCA Ha MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WHTEIPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepkaTenpbHO-METOANYECKAs TUHUA «Yucna W BBIYMCICHUS 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (POpPM 3amucu JEHCTBUTENBHOTO 4HCIa, 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, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS UEJbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPpALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKEHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JUHUA «DyHKUMM U TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aJad U3 APYruX 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
pa3IUYHBIMH BEJIMYMHAMU, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIUU, 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 Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh 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
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENeld peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapbHO-MeToANYeCKast JIUHUS «MHOXKECTBA U JIOTMKa» 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 PA3HbIE MAaTEMAaTUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMaTHMYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJbTaTOB. Takue 3aJaHusl BIUIETECHBI B KayKIbIH
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBatbcs, MCMOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
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 yudeOHOM milaHe Ha H3ydyeHHE Kypca anreOpbl U Havyal MaTEeMaTHYECKOTO
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 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanpupie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

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

Crenenp ¢ 1enbiM  mokazareneM. CranpaptHas — ¢GopMma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(PpMETUIECKUMU KOPHSMHU HATYypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHUX 3a7a4
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.
[TpomexyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

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
nporpeccun. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHUE MPOrPECcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHoOxkecTBamH. Jluarpammel Jitnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB 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. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS 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  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  Qynkuuu. [IpoMexyTkKm  MOHOTOHHOCTHU
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, UX CBOWCTBA U TPAPUKHU.

[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€ BO3HMUKAIOT MPH PEUICHUU 3a]ady U3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  BJIE€MEHTAapHBIX  QyHKIUNA.  DopMysnbl  HAXOXKIACHHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

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

[IpuMeHeHnEe TPOU3BOJHOM JUI HAXOXKACHUS HAWJIY4IlIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no popmyne Hetorona—JleiiOHuna.

IHIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydebHOro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICIYIOMMNX JIUYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUsS MPOrpaMMbl Yy4yeOHOIro MpeaMeTa
«Maremarnkay XapakTepu3yroTCs:

I'paxxnaHckoe BOCIIUTAaHUE:

c(OPMHPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOIO UYJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH,
IpoLenyp TpaxJaHCKOro oOmecTtBa (BbIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HUX
GYyHKUMSIMU ¥ HA3HAYEHUEM.

[TatproTHYeCcKOE BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ITUX JOCTH)KCHUN B JIPYTHX HayKaxX, TEXHOJOTUsiX, cpepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIIETO.

DCTETUYECKOE BOCITMTAHHE:

ACTETUYECKUM OTHOIIICHHUEM K MHPY, BKIIIOYash ICTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, paCCyXICHUMN;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE NMUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3rIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeSATEIbHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHUEM IIEHHOCTU TPYIOIIOO0HUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKECHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJOTNYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUECKON KYyJIbTYphl, MOHUMAHWUEM BIIMSHUS
COLMAIBHO-?)KOHOMUYECKUX IMPOLECCOB HA COCTOSTHUE MPUPOJHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHMUYECKWUX 3HAHWU JJIg pelieHus 3a7ad B
0o0JIacCTU OKpYKalollel cpelbl, IUIAHUPOBAaHUS IIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJISL OKPYKAIOLIEH CPEbI.

[{leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECCTBEHHOM  MPAKTUKH, IMOHUMaHUEM



MaTeMaTHYeCKON HayKd Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYUMOCTH JUII PA3BUTUS LMBWIM3ALMM; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKU ¥ MATeMaTUYECKOW KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYILIECTBIAATh IPOCKTHYIO M HCCIEAOBATENIBCKYIO JEATEIBHOCTh
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3yJabTaThl OCBOCHUSI MPOrpaMMbl y4eOHOTrO MpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  VYuueepcanvnvie  nozmasamenwvuvie  Oelicmeus, — obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUalowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBpie tornueckue AeuCTBUSA:

¢ BBISIBJIATh U XAPAKTEPU30BaATh CYILECTBEHHbIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMU; (HOPMYJIUPOBATH
ONpENENICHUs]  TMOHATUM; YyCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOANMOTO aHAJIN3a;

e BOCIPUHUMATh,  (opMynupoBaTh W  MPeoOpa3oBbIBATh  CYXKICHUS:
YTBEPIAUTENbHBICE W OTpPHULIATENIbHbIC, €IUHUYHBIC, YaCTHbICE U OOIIUE;
YCJIOBHBIE;

eBBISIBJIATH ~ MAaTEMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeUrss B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKICHUSX;
npejiarath ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIA;

e ICJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NE€IYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTHYeCKUX
YTBEPXKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IbI;

e BBIOMpaTh Crmoco0 permieHus y4deOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAANUMH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBeie uccienoBaTenbCKue 1EUCTBUS:



¢ ICTIOJIB30BAaTh BOIMPOCHI KaK HCCIIENOBATENIbCKUM HHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpEUHE, MpolIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHUE;

¢ IPOBOJIUTH CAMOCTOSITEIILHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBICHMUA,
IpOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
IPOIIECCaMU;

¢ CAMOCTOATEIHHO (hOpMyTHpPOBaTH OOOOIICHHSI M BBIBOABI MO pPE3yIbTaTaM
POBEAEHHOTO HAOJIOICHUS, WCCICIOBAHMsI, OICHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

« IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEcCca, a TaKKe BBIIBUTATDH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarueii:

¢ BBISIBIIAATH JACPUIIUTHI HH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX Ji OTBETa Ha
BOMPOC | TSI pEIICHUS 3a/1a4H;

¢ BEIOMpATh WHHOPMAIIMIO U3 HCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJTU3UPOBATD,
CHCTEMAaTH3HpPOBATh U HMHTEPIPETUPOBATH HMH(OPMAIIUIO Pa3THUYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e CTPYKTYpHpOBaTh MHGOPMAIMIO, MPEACTABIATh €€ B pa3iInyHbIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

* OLICHUBATh Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

copMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUUXCSL.

OO1enue:

 BOCIIPUHUMATh U (OPMYJIUPOBATh CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMU
U ILeasMU OOUIeHMS; SCHO, TOYHO, TIPAMOTHO BBbIpaXkaTh CBOIO TOUKY
3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS IO XOIY
pelIeHus 3a1a4, KOMMEHTUPOBATh NOMyUEHHBINA Pe3yIbTarT;

B X0/I¢ 00OCYX/ICHHUA 33a/1aBaTh BOIPOCHI TIO0 CYIIECTBY O0OCYKIAaE€MOW TEMHI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTHX
YUaCTHUKOB JHAlIOTa, OOHAPYKUBATh Pa3liMdyMe W CXOJCTBO TMO3WIIUN; B
KOpPEKTHOH Popme popMyTnupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS,;

e IPE/ICTABIIATH PE3YJIbTAThI PELICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIICJOBAHMUS,
IPOEKTa; CaMOCTOSITENIbHO BHIOMpATh (OpMAT BBICTYIUICHHS C YYETOM
3aJa4 Mpe3eHTalM1 U 0OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:



e IOHMMATh U HMCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHON U MHAUBUIAYAJIbHON
pa®oOThl MpHU pelIeHWH YYeOHBIX 3a/ay; MPUHUMATH IIeJIb COBMECTHOU
NEeATEIbHOCTH, IUJIJAHUPOBATh OPraHU3alHdI0 COBMECTHOM  padoTHI,
pacnpenensaTb BHUIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

¢ y4aCTBOBATh B IPYIIOBBIX (hopmax paboThl (0OCYKICHHsS, OOMEH MHEHHIH,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/bI;
OLICHUMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PELICHUS 33aJ]aul, BBIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTPOJIb:

*BJIQJICTh HAaBbIKAMHU IIO3HABATEJIbHOM  pediekcun Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJE€Th CIOCOOAMM  CaMOIIPOBEPKH, CaMOKOHTpOJII Ipouecca H
pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1auu;

e IPEBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHMKHYTh IIPU PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OLICHMBAaTh COOTBETCTBUE pE3yNbTaTa LEJId U YCIOBUAM, OOBSICHATH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHATU3a»
Ha YPOBHE CPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

Yucsa ¥ BbIYMCICHUS
OnepupoBarh MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOb, MPOLEHTHI.



BeimonasaTh apudMeTHyeckue — omepandd ¢ palUOHATBHBIMH U
JEHCTBUTEITLHBIMHU YHCIIAMH.

BrITToTHITE TPUOIMKEHHBIC BRIYUCICHHUS, UCIIONB3YS MpaBUiia OKPYTICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJIBIM TOKa3aTejieM; CTaHJIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENCHH,
UCIIOJIb30BaTh MOAXOIANTYI0 (OPMY 3allCH JEHCTBUTEIBHBIX YUCEI ISl PeIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YTIIA;
UCII0JIb30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHIATHSAMHU: TOXIACCTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHaNIbHOE, UPPAIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHCHHUE;

BrImoHITE TpeoOpa3oBaHmsl TPUTOHOMETPHUCCKUX BHIPAKCHUW W periaTh
TPUTOHOMETPHUUYCCKHE YPABHEHUS.

BoinonHsaTh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  IENBIX, PAlMOHAJIBHBIX U
WppaMOHATBHBIX YPABHCHUHN 1 HEPABEHCTB.

[IpumMeHsATh YypaBHEHUS M HEPABEHCTBA IS PCIICHUS MaTEMaTHICCKUX 3a/1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDOKEHUSI, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, HCCIIEI0BATh
MOCTPOCHHBIE MOJIEIU C MCIIOJIH30BAaHUEM alllapara aareopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (PYHKIHSA, CIIOCOOBI 3aaHusi (DYHKIIMH, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuu, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelIeHUsT ypaBHEHUH.

Crtpouth M unuTaTh TpaduKu TUHEHHON (PYHKITMHU, KBAApATUUHON (DYyHKITUH,
CTETICHHOH (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEH TPHU PEIICHUH 3a/lad U3 APYTHX y4eOHBIX MPEIMETOB U PealbHOMN
YKU3HH;, BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Havana maTeMaTH4eCcKOro aHaJIn3a



OnepupoBaTh TMOHSATUSMHU: TOCJIEIOBATEILHOCTh, apudmMeTnueckas W
reOMETPUYECKAsi TPOTPECCUH.

OnepupoBaTh TMOHATHUSAMH: OCECKOHEUHO YOBIBAIOMIAs T'€OMETpUYECKas
nporpeccusi, cyMma 0€CKOHEUHO yOBbIBaroIel reOMeTPUIECKON MPOTPECCHH.

3agaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
pEaANbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpPAllMA HaJ MHOYKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar JJjisi  ONUCaHUA
peanbHBIX NPOILIECCOB W SBJICHUMN, MPU pPEHICHUU 3a7ad M3 JPYyruX YYEOHBIX
MPEIMETOB.

OnepupoBath MOHSATHUSIMU: OIIpEJICIICHHUE, TeopeMma, CIICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

OnepupoBaTh NOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCHOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3aay.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, AECATUYHBIE U HATypaJibHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsiTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH TOHATHSIMH: TOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreinmonHath mpeoOpa3oBaHus BBIPAKECHUM, COJEpKAIUX Jorapudmel;
OTIEpUPOBATh MOHATUAMU: JOTapu(MUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTApU(PMUUECKUX YPaBHECHUIN U HEPABEHCTB.

Haxoauts pemenust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHUU U €€ PELICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHble CHUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIDAKCHUSA, YPABHEHHMS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 3aJ1auH,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETHN C UCTIOIB30BAHUEM ariapara aareopsl.

DYyHKIUHN U TPAPUKH



OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (YHKUMH, TOUYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIlIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHOUN rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATENbHOM, Jorapu@mMuieckoil u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX HA KOOPAWHATHOM IIOCKOCTU U
WCITOJIB30BATh JJI PELICHUS] YPABHEHHUI U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TMJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUIA.

Wcnonb3oBaTh rpagukd  (QyHKIUN 9 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHAST QYHKIIUS;, TPOU3BOIHAS (YHKIIUU;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl peLICHUs
3a1ad.

HaxonuTh mpou3BOJHBIE JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYYIIEro pElIeHUs B
IPUKJIAJHBIX, B TOM YUCJIE COMATbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSMHU: TEepBOOOpa3Has U  HHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxoauth nepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTErpall
no ¢popmyne HoroTona—JIelOnuna.

PemaTte npukiiagHbeie 3aJaud, B TOM YHUCIE COLIMAIIBHO-dPKOHOMHYECKOTO M
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
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 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6mmoteka [JOK
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 IPOTPECCUUI 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHb ¢ palluOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIMH U UX
3 rpaq)HKH TTI:IFOHOMe q)IZII{{ecIIiHe 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cheremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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