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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa u Hadaiaa MaTeMaTHYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LETOCTHOCTh OOIEKYIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMEYMBAET HWHCTPYMEHTAIBbHYIO 0a3zy JUisi HM3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3HAHMS, HCTOPWHU, CJOBeCHOocTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTENIHOTO OBJAJCHUS 3aKOHAMHU (PU3WKH, XUMHUH, OWOJOTHH, TTOHUMAHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaJeHUE
aOCTpAaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYCCKUMHU KOHCTPYKIIUSIMHU
pa3BUBacT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOIH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HadaJdl MaTeMaTHYEeCKOTo aHaiu3a B CTapiied IIKOJE YydJalluecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH B TMpHUpPOJAE, HAYKE U B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obGmagaer 3HAYMTENHHBIM BOCIUTATEILHBIM TOTEHIIUAIOM, KOTOPBIH
peann3yeTcsi Kak yepe3 y4eOHbI MaTepuan, CoCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU IesTeIbHOCTH,



TpeOyroren CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

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 HW3Y4YalOTCSd Ha MPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, 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 CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-METOANYECKass TUHUA «YHucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE 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 (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKaIMX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMU BEJIMYMHAMH, HUCCIEA0BATh IMOJIYyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO 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 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHuBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-METOANYECKas: TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €&
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCUUIUIMHBI 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 MaTEeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
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
VMHTEPIPETALNN NOJyYCHHBIX PE3YJbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbIN
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 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 ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl W 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

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IU4HbIX OTpacieu
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpaptHas ¢opma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(PMETUIECKUMHU KOPHSMU HATypaJIbHON CTENIEHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

IIppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

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



TpuroHoMmerpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

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

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CrteneHb ¢ palMOHAJIBHBIM MTOKa3aTesaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUe (PYHKIIMH HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS HCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hauasa MaTeMaTH4eCKOI0 aHAIHM3A

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  dJeMEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxxaeHue HanOobIero 1 HauMEHbIIEro 3HaueHus: GyHKIUA Ha
OTpE3KE.

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

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

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



INJIAHUPYEMBIE PE3YJIBTATbBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

DCTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 06e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, perysisipHas ¢busnueckas aKTUBHOCTb); bu3nyecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepamM  TIPOoPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOIO XapakTepa HSKOJOTHMYECKUX MpodieMm;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MAaTEMaTUYE€CKOW KYJIbTYpOM Kak CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

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

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKiue JeUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH JAe(PUINUTHI MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIIUIO, IPEACTABIATh €€ B PA3NUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

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

B X0/ 00CYKJeHHs 3a7]aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOLICCCOB, UX PC3YJIbTATOB;
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yuyeOHOTO Kypca «AnreOpa ¥ Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTEIEHb C ILEJBIM IOKa3aTeslieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIECI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMH JUIs HCCIENOBAaHUS IMPOLECCOB 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
reOMETPUYECKAst IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN Il PEILIECHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOorapudMbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(YPMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenust MpoCcTERIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEHW PAallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoAnYecKas  (YHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATENbHOH, JOrapupMUUYecKod u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHU.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITI0JIb30BaTh FTEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHOM ISl peLICHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIIEIOBAHUS K ITOCTPOCHUIO ITPpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



HaxoauTh mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIUH; BBIYHCISATH WHTETpa
o ¢popmyiie HeroTona—JIeliOruta.

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



MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
IPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3zoBaHus. Peanuzamusi mporpamMmbl oOeceYMBAET OBJIAJICHHE KIHOUYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
o0Opa3oBaHus, 1IEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHaW3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMbIX B MPOTpaMME CTapuIedl IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYTOill CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(pOpPMAaTHKH, OOILECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH (opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajdn3a 3aKJIabIBAET OCHOBY IS
YCHEUTHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW KU3HU. B TOXe BpeMsl OBJIaJECHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M HayaJdl MaTEeMaTHYEeCKOrOo aHalW3a B CTaplledl IIKoJe ydalluecs
MOJy4alOT HOBBIM ONBIT PEIICHUS MNPHUKIAIHBIX 331a4, CaMOCTOATEIbHOIO
IIOCTPOCHHUSI MATEMATUYECKUX MOJEJEH PEeaIbHbIX CUTyalUd U WHTEPIPETALUU
[IOJlyYEHHBIX  PELICHUM, 3HAKOMATCA C  I[pUMEpaMM  MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM B TMPHUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.



Kypc ob6namaer 3HaUMTENHHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyalaM MaTeMaTHYeCKOTro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «Uuciaa M BBIYUCICHUS,
«Dynkuuun u rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanmsa», «MHo)kecTBa U JIOTMKa». Bce 0OCHOBHBbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHHM JBYX JIET
oOyuyeHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTENEHHO
HAChIAsICh HOBBIMM TeMaMU H pa3aenaMu. JlaHHbIA Kypc  sBISIETCA
MHTErPATUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaJeBalOT BcE Ooiee
IIMPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HOpMUpyeTcs U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, TOJyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, IJis PEUIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTU4YECKOW 3a7auu, a 3aT€M UHTEPIPETUPOBATH MOJYYEHHBIN pe3yNbTaT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIAcT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACNSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHAJIbHO BBIMOJHATH JEUCTBUSL C HUMH, J€NaThb HNPUKUAKY, OLECHHUBATH
pe3ynbTar. OOyuaromuecs: MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YKCIIaMH, 3allMCaHHBIMU B CTaHJIapTHOH (dopmMme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplIeld IMIKOJie, IMOCKOJIbKY B KaXJOM pasliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromiuecs OBIaleBaIOT
pa3IMYHBIMM METOJAMU PELICHHS LEJbIX, PAlHOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIEA0BAHNN
(GYHKIMI C MOMOIIBIO MPOU3BOJHON, PEIICHUU MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HAaxXOXXJE€HUE HauOOJBIIMX W HAUMEHbIIMX 3HadeHud QyHkuu. JlanHas



colepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opmupoBaHHe YMEHUU
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  Pa3BUTUE  AJITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. Anre0Opa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMH U TpaQuKA» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIOE BHUMaHHE
ynensiercs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiau3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MUIomanun Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
HAXOXKJIEHUS HAWJIy4dllero pEIIeHHs B NMPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAILHO-IOTMYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKyccTBe. OOydaromiyecss Y3HAIOT O
BBIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.



CopeprxarenpbHO-MeTOANYECKass TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaT€MAaTHKU M Mpeiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbl ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(OpMHPOBATH HABBIKU MTOCTPOEHUSI MOJENIEH pEeaIbHbIX CUTYALIMI, HCCIIETOBAHUS
TUX MOJENIE C MOMOIIbI0 ammapara aiareOpbl ¥ MaTeMaTHYEeCKOro aHajlu3a U
MHTEPIIPETALNN MTOTYYEHHBIX pE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca IMHPOKO HCIOJIb3YETCS
JUISL pelleHusl MPUKIaAHBIX 3aaa4. [Ipu pelieHnn peaibHbIX MPAKTHYECKUX 3a7ad
y4daluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 000O0OMATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCs B MPOIECCE M3YyUEHUS BCEX TeM Kypca «AunredOpa u Hadana
MaTEMaTUYECKOrO aHaTIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B y4yeOHOM muiaHe Ha M3ydyeHUE Kypca ajreOpbl MU Haydajdl MaTEeMaTH4YeCKOIo
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

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

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

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nensix ¥ 1poOHO-paIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanHus GQysknouu. [paduk  QyHkiuu. Bzaumuo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

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



TpuroHoMmerpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

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

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPKATUX JIOTaApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

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

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepumogmueckne  Qynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

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

Hauasia MaTeMaTH4eCKOr0 aHAJIHU3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  dJeMEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxxaeHue HanOobIero 1 HauMEHbIIEro 3HaueHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

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



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘I€6HOF0 npeamMeTa «Maremartuka» JOJIDKHO o0ecIeynBaTh AJOCTHKCHHUC Ha YPOBHC CPCOHCIO 06HI€FO
06p&30BaHI/Iﬂ ClICaAyIomuXx JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p3.30BaT€JII>HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPpaMMbl YUeOHOTO MipeameTa «MareMaTikay XapaKkTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO
oOIIIECTBa, MPEJCTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYD, SIBICHHUH, IPOLIETYP
rpakJIaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLIMAJIBHBIMU HUHCTUTYTaMHU B
COOTBETCTBHHU C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TatproTnyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHUICKON TPaXJAHCKOW HUICHTUYHOCTH, YBAXXEHUS K MPOLUUIOMY U HACTOSIIEMY
POCCHMCKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSM POCCUHUCKUX MATEMAaTHUKOB W POCCUHUCKON
MaTeMaTUYECKON IIKOJIbI, K UCIOIb30BaHUIO TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHMS, CBSI3aAHHOTO C IMPAKTUYECKUM MNPUMEHEHUEM JOCTHKEHUM HAyKU U JESITEIBbHOCTBIO YYEHOIO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
PELICHUH, PACCYKACHHUMN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUYECKHUE 3HAHUSI B MHTEpPEcax 3JI0POBOTO M Oe30macHoro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U



OTIbIXa, peryispHas Qu3nyeckas AaKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMSA, NPU 3aHIATUAX CIIOPTUBHO-
O370POBUTEIIBHOU JEATENBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYJ0JIIO0US; HHTEPECOM K Pa3InYHbIM cepaM MpodeccrnoHalIbHOMN
JESTEIIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM W €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BbIOOp Oymyiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC XU3HEHHBIC MJIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTEMaTHUYECKOMY
00pa30BaHMIO M CaMOOOPAa30BaHHUIO Ha MPOTSHKEHWH BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHME NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHMEM IJIO0AJBHOIO XapakTepa JSKOJIOIMYECKHX IpoOseM;
OpUEHTalUuel Ha MPUMEHEHUWE MAaTEeMaTUYECKUX 3HAHWM Ui pelIeHHs 3aJad B 00JIaCTU OKpYXalolleld Cpenbl,
IIJJAHUPOBAHHUS IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IOCJIEACTBUM I OKPYKAIOLIEH CPEIBI.

[{eHHOCTH HAYYHOTI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKu U
OOILIECTBEHHON MPAKTHKW, MOHUMAaHUEM MaTEMaTUYECKONM HayKHh Kak c(epbl YeIOBEUECKOW MESITEeIbHOCTH, 3TAloB €€
Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTUS LIMBUJIM3ALMU; OBJIAJICHUEM S3bIKOM MAaTEMATUKU U MAaTEMAaTHYECKOM KYJIbTYypOu
KaK CpEACTBOM IIO3HAHUSA MHUpPA; TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYIO M MCCIENOBATENBLCKYIO JEATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yNbTaTbl OCBOEHHUS MNPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTepHU3YHOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMETbHBIMU OCliCMBUIMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCmMEUIMU,
VHUBEPCATIbHBIMU PERYTIAIMUGHBIMU OCUCMBUAMU.



1) YVuusepcanvuvie noznasamenvhule oelicmsus, obecneuusarom Gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
ooyuarlowuxcsi (oceoenue Memooo8 NO3ZHAHUSL OKPYHCAIOUIe20 Mupd; HpUMEHeHUe J02U4eCKUxX, UcCCcied08amenbCKux
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBbie IorM4ecKre NEUCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaT€MaTUYECKUX OOBEKTOB, MOHATUM, OTHOLIEHUM
MEXIy TOHATUSMHU; (GOPMYIHMPOBATh OMNPEICICHUs TOHATUN; YyCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMSI JJIsl 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATb U MPEOOpPa3OBBIBATh CYXKACHMS: YTBEPAUTEIbHbIE U OTPHULATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJICHUSIX U
YTBEPKJICHUSX; TPEAJIaraTh KPUTEPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN M MPOTUBOPEUMNIL;

JienaTb BBIBOJBI C HCIOJI30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHH,
YMO3aKIIFOUEHHH 10 aHAJIOTHH;

IIPOBOJUTH CaMOCTOATENIBHO JI0KA3aTENIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHHU (IpsIMble W OT IPOTHUBHOIO),
BBICTPAMBAaTh apryMEHTAIMIO, TPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHMs], BBIOMpaTh Haubosee
HOJXOJAIIMM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrIe ucciienoBaTtenbCcKue IEUCTBUA:

WCITOJIB30BaTh  BOIPOCHI KaK HCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKCcUpyIONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTH HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEIFHO CIUTAHMPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMU,
TIPOIIECCaMU;

CaMOCTOSITENIbHO (pOpMYJUpPOBaTh OOOOIIEHHS U BBIBOJABI MO pe3yjibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, 4 TAKXKE BBIJIBUTAThH MPEANOI0KEHUSI O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

BBISIBIIATD Je(hULIUTHI HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA HA BOMPOC U JIJIsl PEIICHUS 3aa4H;
BBIOMpAaTh WHOOPMAIMI0O U3 UCTOYHUKOB pPA3IUYHBIX TUIIOB, AaHAJIU3UPOBAaTh, CUCTEMATU3UPOBATH U
UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIISATH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATH TpadUIeCcKH;
OLIEHUBATh Ha/1EKHOCTh MH(OPMALIUU IO CAMOCTOSITENBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvle KOMMyHUKamueHble Oelicmeus, 00ecnedusaiom CcooOpMUpo8aHHOCMb COYUALbHbIX HABLIKOG
0byuaruuxcs.
OO1enue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBUSIMU U LEISIMU OOLIEHUS; SICHO, TOYHO,
I'PAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUs B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B XOA€ OOCYXIEeHUus 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMbl, MpOOJeMbl, pellaeMor 3aJauu,
BBICKA3bIBaTh WJCH, HAIIEJICHHBIE HA MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUAMH NPYTHX
YYaCTHHKOB JIMajora, oOHapy»uBaTh Pa3IMuh€ M CXOJCTBO MO3UIMUH; B KOPPEKTHOH (opme GopMynupoBaTh
pa3HOTIIACHsl, CBOU BO3PAXKEHU,

IPEJCTaBIATh Pe3ybTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEJOBaHUSI, IPOEKTA; CAMOCTOSITENIbHO BIOUPATh
(dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CoTpyaHUYECTBO:

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYAIbHOW PaOOTHI MPH PENICHUU Y4eOHBIX
3a/1a4; TMPUHUMATh I1eJb COBMECTHOM JESATEILHOCTH, IUIAHUPOBATh OPraHM3allMi0 COBMECTHOM paloThI,
pacmpenensiaTh BUABI padOT, JTOTOBapUBATHCH, OOCYX AaTh MPOILECC M PE3yabTar pabOThl, 0000mMAaTh MHEHUS
HECKOJIbKUX JIFOICH;



e YYAaCTBOBATh B TPYMIOBHIX ¢opMax paboOThl (0OCYKIeHWsS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» W HHBIC);
BBITIOJTHSATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JCHCTBUSI C APYTUMHU YJICHAMU KOMAaH/Ibl; OLICHUBATH
KaueCTBO CBOETO BKJIaJIa B OOIIUIA TTPOTYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM yUYaCTHUKAMH B3aMMOICHCTBHSI.

3) Vhusepcanvhvie pecyisamusHble Oelicmaus, 0becneuusarom opmuposane CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3a7add, BBIOMPATH CIOCOO pEeIIeHUs C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ y4ETOM HOBOM HH(POPMAIIHUH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I[103HABATEIBHON pedIEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEUCTBHM M MBICIUTEIbHBIX
IPOLIECCOB, UX pPE3yJbTaTOB; BIAJAETh CIHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS NpolLecca W pe3yJbTara
pelIeHUs] MaTEeMaTUUECKOM 3a/1auu;

e MPEIBUAECTH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH MPH PELICHUU 33]1a4i, BHOCUTh KOPPEKTUBHI B JEATEIHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIU U YCIOBUSAM, OOBSICHSATH MPUYMHBI JOCTUKEHUS WU HEIOCTHXKCHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «AusreOpa W Hayajlla MaTeMaTUYeCKOro aHajn3a» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OJDKHO 00ECreYnBaTh JOCTUKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTelIbHBIX PE3YyIbTaTOB:

10 KVIACC

YucJia 1 BLIYUCJICHUSA
OnepupoBaTh TMOHATUSAMHU: pPaIMOHATBLHOE M JICUCTBUTENIBHOE YHCIIO, OOBIKHOBEHHAsT M JECATHUYHAS JpPOOb,
MPOLICHTHI.



BrimonasITh apudmeTrdeckue onepanyy ¢ pairioHaTLHBIMEU U ICHCTBUTEIEHBIMU YHCIIAMH.

BrITTOTHITE TPUOIMKEHHBIC BEIYUCICHUS, UCTIOB3YS MPaBUIa OKPYTICHUS, IeJIaTh MPUKHUIKY U OIICHKY Pe3yJibTara
BBIYHCIICHUMN.

OnepupoBaTh MOHATUSIMU: CTENEHb C ILIENBIM MOKa3aTeiaeM; CTaHaapTHas ¢opMa 3amucHu JEeHCTBUTEILHOTO YHCIa,
KOpPEHb HATypaJbHOM CTENEHM; MCIOJIb30BATh MOAXOISANIYI0 (OpMY 3alUCH JEHCTBUTENBHBIX YHUCEN IS pPEIlICHUs
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

OmneprpoBaTh MOHATHAMH: CUHYC, KOCHHYC ¥ TaHT€HC IPOU3BOJIBHOIO yIiia; UCHOIb30BaTh 3alMCh MPOU3BOIHLHOTO
yTiia yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TMOHSATUAMH: TOXKICCTBO, YpaBHEHWE, HEPABEHCTBO; IIE€JI0€, paIlMOHAIBHOE, HWPPALUOHATBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE ypaBHEHHE;

BrITTOTHITE MpeoOpa3oBaHus TPUTOHOMETPUICCKUAX BBIPAKECHUN 1 PEIIaTh TPUTOHOMETPHYCCKUE YPABHCHHUS.

BoInonHATh peoOpa3oBaHus 1ENbIX, PAMOHAIBHBIX M UPPAIMOHAIBHBIX BBIPAXKEHUN M pelIaTh OCHOBHBIC THUIIBI
HEJBIX, PAlMOHATBHBIX U UPPAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JIJIsl PEIICHHS] MATEMAaTHIECKUX 3a/1ad M 3a/1a4 U3 PA3INYHBIX 001acTel HAyKH
Y PEAIbHOM KU3HU.

MogenupoBaTh peajbHbIe CHUTyallud Ha s3BbIKE alreOphbl, COCTABIATH BBIPAKEHWS, yYPAaBHEHUsS, HEPABEHCTBA IO
YCIJIOBHIO 33J1a4H, UCCIIEA0BATh MOCTPOCHHBIC MOJICNIM C UCIIOJIb30BAaHUEM ammapara aareOphl.

DOyHKUMH U TPaPuKn

OmnepupoBaTh NOHATUAMHU: (QYHKIUS, CIIOCOOBI 3aJaHUs (PYHKIMH, 00JACTh ONpPEACTCHUS] U MHOXKECTBO 3HAYCHHIA
bynkuuu, rpa@uk GyHKIMKA, B3aMMHO 0OpaTHbIE (PYHKIUH.

OnepupoBath MOHATUAMU: YETHOCTh M HEUETHOCTh QYHKIIUU, HYJIU QYHKIINH, MPOMEXKYTKH 3HAKOITOCTOSTHCTRBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Ctpouth W uuTaTh Tpaduku JIHUHEWHOW QYHKIIMU, KBaIpaTUUYHOW (YHKIMH, CTEHNEHHOW (YHKIIMH C IEIbIM
MOKa3aTeJIeM.

Hcnons3oBath rpaduku GyHKIUN IS UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHUMOCTEN MPH pEIICHUH 3a7ad U3 JAPYTUX
y4eOHBIX MPEMETOB U PEaTbHOM KU3HU; BBIPAXKATh (DOpMySIaMU 3aBUCUMOCTH MEXTY BETUIHMHAMMU.



Havana mareMaTH4eCKOr0 aHAJIN3A

OmneprpoBaTh MOHIATUSIMH: MTOCIEIOBATEIFHOCTD, apu(PMeTHUYECKaAsI U TEOMETPUUECKasi MPOTPECCHH.

OmnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBAIOIIasi FTeOMETPUUYECKasi MPOTPecCcHsi, CyMMa OECKOHEUHO yOBIBAIOIICH
reOMETPUYECKOMN IIPOTPECCUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCIEAOBATEIBHOCTEM W IMPOTPECCHM JUIA PELICHHsS] PEANBbHBIX 3aAad IPUKIAJHOTO
Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl OIMUCaHUs PEajbHbIX IPOLECCOB U SBJICHUN, IPU PEIICHUN
3a/1a4y U3 APYyruX y4eOHbIX IPEAMETOB.

OnepupoBaTh MOHATUSMU: ONPENEIECHUE, TEOPEMA, CIEICTBHE, JOKA3ATEIbCTRO.

11 KVIACC

YucJa 1 BIYUCIEHUS

OnepupoBaTh TOHATHSAMH: HATypajdbHOE, II€JI0€ YMCIO; HCIOJIb30BaTh MPU3HAKK JEJIMMOCTH IEIbIX YHCEl,
Pa3JI0KEHUE YMCIIa HA TPOCTHIE MHOKHUTENM JJIsl PELICHUS 3a7a4.

OnepupoBaTh NOHATHUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHAMU: JIOTapu(M YUCIa, TeCATUIHBIC U HATypaJbHbBIC JOTapru(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IprMeHSATh CBOWMCTBAa CTENEHHU JJII NpeoOpa3oBaHUS BBIPAKCHHI; ONEPUPOBATH IOHATHSMH: ITOKa3aTEIbLHOE
YpPaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreinonHate npeoOpazoBaHusl BRIPAKEHUM, CoJiepkKaluX JorapudMbl; ONeprupoBaTh MOHIATUSAMHU: JIOTapUPMHUUIECKOE
ypaBHEHUE U HEPABCHCTBO; pElIaTh OCHOBHBIE THUIIBI TOTapU(MUUECKIX YPAaBHECHUN 1 HEPABEHCTB.

HaxoauTh pemenust npoCTEUIIMX TPUTOHOMETPUIECKUX HEPABEHCTB.



OnepupoBaTh MOHATUSMU: CHUCTEMA JIMHEHMHBIX YPAaBHEHHM W €€ pEelIEeHWe; HUCIOJIb30BaTh CUCTEMY JMHEHHBIX
YPaBHEHUM IS PEIICHUS IPAKTUYECKUX 3a1a4.

HaxoauTe pemenust IpoCTENINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

MogenupoBaTh peajibHble CUTYallUM Ha SA3BbIKE aiareOpbl, COCTABIATH BBIPAXKEHMS, YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCJIOBHIO 33Ja4H, UCCIEA0BATh IOCTPOCHHBIE MOJEIIN C UCIIOIb30BAaHUEM alllapara aiareopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATUSAMU: MEPHOANYECKass (YHKIIHS, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpEMyMa
(GyHKIMM, HauOosblllee U HaUMEHbIlee 3Hau€HUs (YHKIMM Ha MPOMEXKYTKE; HCIOJIb30BATh HMX JJS HUCCIEIOBaHUS
byHKIMU, 3a]TaHHON TpadUKOM.

OmnepupoBarh MOHATHUSAMHU: TpadUKU [OKa3aTEIbHOM, JOrapu(PMHUUECKOH U TPUTOHOMETPUUYECKUX (PYHKIIMN;
U300pakaTh UX HA KOOPAUHATHOM IJIOCKOCTH M MCIIOJIb30BATh [l PEILICHUSI YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JHHEHMHBIX YPAaBHEHHM M MCHOJb30BATh HMX JUISl PELEHUs
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

Hcnonws3oBath rpaduku GyHKUMN A7 UCCIIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCLIMILINH.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

OnepupoBaTh MOHATUSMU: HENpPEPbIBHAS (PYHKUMS; MPOU3BOAHAS (YHKUMHU; HCIOJIb30BATh T'€OMETPUUYECKUN U
(bu3MYECcKUil CMBICI TPOU3BOAHOM ISl pEIIEHUS 3a/1a4.

HaxoauTh mpoU3BOAHBIE 3JIEMEHTApHBIX (DYHKLMHA, BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO
GbyHKIIHA.

Hcnonb3oBaTh MPOM3BOAHYIO HJisi HCCIAeAOBaHUS (YHKIMM HAa MOHOTOHHOCTh W JKCTPEMYMbBI, MPUMEHSTH
pe3yabTaThl KCCIAEAOBAHUS K MOCTPOEHUIO IpaduKOB.

Hcrnonb30BaTh NMPOU3BOAHYIO ISl HAXOXKACHUS HAWIY4YUIEro PELIEHWs B NMPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
HDKOHOMMYECKHUX, 3a1a4ax.

OmnepupoBaTh TMOHATUSMHU: TEPBOOOpa3HasT W HHTErpaig; MOHUMATh TEOMETPUYECKHM U (U3HUECKUHA CMBICH
WHTErpana.

Haxonuth nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIM; BRIUUCISATH HHTErpai no popmyse Hetotona—Jlelonuna.



Pemate mpuknagHbie 3aadd, B TOM YHCIE COIMAIBHO-IKOHOMUYECKOTO W (PU3WYECKOTO XapakTepa, CpeICTBAMHU
MaTEMaTUYECKOr0 aHaJIu3a.



ITOYPOYHOE IIVTAHUPOBAHUME 10 KNIACC MATEMATHUKA

N KosmnuecTBo yacos aara DJIeKTPOHHBIE
°
Tema ypoka KonTpoJbHble uugponpie
n/n Bcero IJ1aH 6
paﬁoTbI (l)aKT o0pa3oBaTe/IbHbIC
pecypcsbl
1 MHOeCTBO, OTIepalliy HaJl MHOKECTBAMHU. 1
' Juarpammsl Diinepa—Benna
Panmonanehbie yncna. OOBIKHOBEHHBIC U
2. JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE IPOOH
ApudmeTrueckue omnepaium ¢
3. panroHaTFHBIMU YUCIIAMH, TPE0Opa30BaHUs 1
YHCIIOBBIX BBIPAKCHHIMA
[Tpumenenue apobeii 1 IPOIEHTOB IS
4 €IIeHU TPUKIAIHBIX 337]a4 U3 Pa3INuHbIX 1 bubmmorexa [OK
' p . p . . p https://m.edsoo.ru/f2a319c6
oTpaclieil 3HaHUN U peanbHON KU3HU
[Ipumenenue apobeii u NPOLEHTOB IS
5 €IIeHUS MTPUKIAIHBIX 3a7]a4 U3 Pa3INuHbIX 1 bubmmorexa [OK
' P . P . . P https://m.edsoo.ru/f2a3lafc
oTpaclieil 3HaHUHN U peanbHON KU3HU
6 JlelicTBUTENBHBIE Ynciia. ParimoHanbpHbIC U 1 bubnmnoreka [JOK
' UppaIMOHATBHbIE YHCIIa https://m.edsoo.ru/f2a3206a
7 Apudmernieckre onepanuu ¢ 1
' NEHCTBUTENLHBIMH YUCIAMU
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIa
8. OKPYTJICHUS, PUKUJIKA U OLIEHKA 1

pe3yiibTara BBIUMCIICHU M



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

ToxxmecTBa U TOXKIECTBEHHBIE

bubmuorexa [JOK

o npeoOpa3oBaHusl https://m.edsoo.ru/f2a3252e
10. YpaBHeHUEe, KOPEHb YPAaBHCHUS
11. HepaBeHcTBO, pelieHre HepaBEHCTBA
12. Meroa unTepBaioB
13 Penrenue nenpix U ApoOHO-paIIHOHATBHBIX
' YpaBHEHHI U HEPABCHCTB
KonTtpouabHnas pa6ora Ne 1 nmo reme
14. "MHOKeCcTBa PAllMOHAJILHBIX U
NefiCTBUTENBHBIX Yncesl. PanmonaabHbIe
YPABHEHHS U HEPABEHCTB"
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTbh, IPOCTPAHCTBO.
15. [IpaBuia u300paxeHust Ha PUCYHKaX: bubmorexa LHOK
https://m.edso00.ru/f2a319c6
1300pakeHus MJI0CKOCTEH, MapauleIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
16. [TonsaTHA: Mepecekaronmecs MI0CKOCTH, bubnnoreka [JOK
MepECEKAOIINEC NpsiMasi U INIOCKOCTh https://m.edsoo.ru/f2a31afc
17 [TonsTHs: mepecekaronuecs MIOCKOCTH, bubnmnoreka [JOK
' HepeCceKaIoINeECs PSAMas U IJI0CKOCTh https://m.edsoo.ru/f2a3206a
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
18. n300pa’keHre MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIHOHHBIX YepTerKax
HauanbHble cBefieHns 0 KyOe U mupaMu/e,
19. uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB
20 HauanbHble cBefieHUs 0 KyOe U MupaMu/e,

uX pa3BEépTku U Mojenu. CeueHus



https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

MHOT'OIrpaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHNU

21. CTEPCOMETPHUH: aKCHOMbBI CTEPEOMETPHH U
CIEACTBHS U3 HUX
[TonsiTHe 00 aKCHOMATUYECKOM TTOCTPOCHUHN
22. CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H
CIIEICTBUS U3 HUX
[TonsiTrie 00 aKCHOMATHYECKOM IIOCTPOSHUHU
23 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHU U bubmmorexa [TOK
' p pHit: p p https://m.edsoo.ru/f2a319c6
CIIEIICTBUS U3 HUX
[TousiTHE 00 AKCHOMATHYECKOM ITOCTPOCHHH
24 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U bubmmorexa [TOK
' P DU P P https://m.edsoo.ru/f2a31afc
CIIEIICTBUS U3 HUX
B3anMHOe pacnonokeHue npsMbIX B
25 IIPOCTPAHCTBE: MEPECEKAIOIINECS Budmuioa R
' pocTp - 1ep ’ https://m.edsoo.ru/f2a3206a
napajuie/ibHbIe U CKPEIIUBAIOIIHECS TIPSIMbIC
[MTapamenbHOCTh MPSMBIX M TUIOCKOCTEH B
26 MPOCTPAHCTBE: apaJlIeIbHBIC TIPSMBIC B
' MIPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX
MPSIMBIX
[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
27. npoctpaHcTBe: [lapaiiensHOCTh MPsAMON U
IIOCKOCTH
28 VYTIiasl ¢ COHaNpaBIEHHBIMA CTOPOHAMH bubmorexa LIOK
' P P https://m.edsoo.ru/f2a3252e
29 Vroa Mexay NPSAMBIMHA B IIPOCTPAHCTBE bubnnorexa [IOK
' Yy ip pocTp https://m.edsoo.ru/f2a321c8
30. VYron Mexay npsiMbIMU B IPOCTPAaHCTBE bubnuorexa [IOK



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8

https://m.edsoo.ru/f2a3234e

[TapannenpbHOCTb MIIOCKOCTEH: bubmumoreka [IOK
31.
napajuiebHbIE MIJIOCKOCTH https://m.edso00.ru/f2a319c6
32 CBolicTBa HapalICIbHBIX INIOCKOCTEH bubmorexa OK
' p https://m.edsoo.ru/f2a31afc
[Ipocreiimme MpocTpaHCTBEHHBIC (PUTYPHI
33 H'f IJIOCKOCTH: I;CT 53;[ KyO ey bubmoreia LOK
' + TETPEAIP, KO, https://m.edso0.ru/f2a3206a
napayuiesIeumne/I
34. [TocTpoenue ceueHuii
35. [Toctpoenue ceueHuii
KonTtpoJabHas padora no teme Ne 2
36 "IIpsiMble ¥ IVIOCKOCTH B IPOCTPAaHCTBeE. bubnnoreka [JOK
' IMapanieJbHOCTh NPAMBIX H https://m.edsoo.ru/f2a3252e
miockocrei"
37 OyHKIMSI, CIOCOOBI 3aJaHUST (PYHKITHH. bubnmnoreka [JOK
' B3aumHo oOpatHble (pyHKIMU https://m.edsoo.ru/f2a321c8
I'paduk pynkmuu. Obmacte onpeneneHus u
38 MHOKeCTBO 3HaueHu QyHKuu. Hynu bubmmorexa [TOK
' Y it https://m.edsoo.ru/f2a3234e
¢dbynakun. [IpoMexyTKH 3HAKONOCTOSTHCTBA
bu6mmoreka [IOK
39. YETHbIC 1 HEUETHBIC KIIUU
pynkn https://m.edso00.ru/f2a319c6
CTereHs ¢ IeNbIM ITOKa3aTeleM.
40 CrangaptHas ¢opMa 3aIucu bubmmorexa LOK
' N P P https://m.edsoo.ru/f2a31afc
JEHCTBUTEILHOTO YUCIIa
Hcnons3oBanre noaxoasiiei popmbl
. pozsiet hop bubmuorexa [JOK
41. 3aIMCU JEHUCTBUTEIBHBIX YHCET IS

PEIICHUA MPAKTHYCCKUX 3a/1a4 U

https://m.edsoo.ru/f2a3206a



https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

MMpCACTABJICHUSA OAHHBIX

CrenenHast GyHKIIUS C HATypaIbHBIM U

42. 1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

43 Apudmernueckuii KOpeHb HATYPATbHOU
' CTENEHN

44 Apudmernieckuil KOpeHb HaTypaTbHOU
" | crenenn

45 CoiicTBa apu(MeTHYeCKOro KOpHs
" HaTypaJbHOM CTENEHH

16 CaoiicTBa apu(MeTHYeCcCKOro KOpHs
' HATypaJIbHOM CTETEeHU

47 CaoiicTBa apu(hMETHIECKOTO KOPHS
" | HaTypaJbHOM CTENEeHH

48 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
' oif crenenu

49 JleiicTBust ¢ apupMETHUECKUMH KOPHIMH N—
' oif cTenenu

50 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
' oif cTenenu

51 JleiicTBust ¢ apupMETHUECKUMH KOPHIMH N—
' oif cTenenu

59 JleiicTBust ¢ apu(pMETHUESCKUMH KOPHIMH N—
' ol1 cTenenu

53 Pemenue nppanyoHanbHbIX YpaBHEHUN U
' HEPABEHCTB

54 Pemenne uppannoHalbHBIX YpaBHEHUH U

HCPAaBCHCTB




Pemenue nppanroHanbHbIX YpaBHEHUN U

55.
HEpPaBEHCTB
56 Pemenue nppanroHanbHbIX YpaBHEHUN U
HEPABEHCTB
57 Pemienue nppanyoHaabHbIX YpaBHEHUN U
HEpPaBEHCTB
58. CBoiicTBa u rpaduk KOpHS N-0if cTeNeHn
59. CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
KourpoJsbHnas padora Ne 3 mo teme
60. "Apudmernyeckuii KopeHb N—oM
creneHu. UppanuonanbHble ypaBHeHHUS U
HepaBeHcTBa'"
[leprieHAUKYIAPHOCTD MPSIMOK U
61. IUIOCKOCTH: MEPIEHIUKYIISIPHbIE IPSIMBIE B
MIPOCTPAHCTBE
62. IIpsimble napasuienbHbIEe U
MIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH
63, [Ipsimble napasuienbHbIEe U bubnuoreka [IOK
MIEPIEHUKYISIPHBIE K ITIOCKOCTH https://m.edso00.ru/f2a319c6
64. [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U bubnuoreka [IOK
IJI0CKOCTH https://m.edsoo.ru/f2a31afc
65. [Ipu3Hak neprneHAUKyJIIpHOCTH IPSIMOU U bubnnorexka [JOK
IJI0CKOCTH https://m.edsoo.ru/f2a3206a
66. Teopema o npssMON NepHIEHAUKYISIPHON
MJI0CKOCTH
67 TeopeMa 0 npsAMON NepIEeH JUKYIISIPHON

IIIIOCKOCTH



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

TeopeMa 0 npsAMON NEepIEHIUKYISIPHON

68.
IJIOCKOCTH
[leprieHAUKYIAP U HAKJIOHHBIE: PACCTOSHUE
69. OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH
[leprieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHHUE
70. OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 IIJIOCKOCTH
[leprieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE
71. OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOIL 10 IJIIOCKOCTH
[leprieHAUKYIAp ¥ HAKIOHHBIE: PACCTOSTHHE
72. OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT bubnuorexa LIOK
. https://m.edsoo.ru/f2a319c6
IPSIMOIL 10 IJIIOCKOCTH
73 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXITY MIPSAMOit bubnmnoreka [JOK
' 1 TUTOCKOCTBIO https://m.edsoo.ru/f2a31afc
74, JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubnuoreka [IOK
JABYTPAHHOI'O yria https://m.edsoo.ru/f2a3206a
75 JIByrpaHHBIN yroJl, JMHEHHBIN yroi
' JIBYTPAaHHOT'O yIiia
76 [lepneHMKyISApPHOCTD IJIOCKOCTEM: IPU3HAK
' MEPIIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH
77 [leprieHAUKYIAPHOCTD MIOCKOCTEMN: MPU3HAK
' NEPIEeHAUKYIIIPHOCTH JIBYX MJIOCKOCTEN
78 [lepneHMKyISAPHOCTD MIJIOCKOCTEMN: TPU3HAK
' NEPIEeHAUKYIIIPHOCTH JIBYX MJIOCKOCTEN
79. Teopema o TpEX mepreHANKYIAPAx



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

80.

TeopeMa 0 TpEX NepHeHANKYIIApax

81. TeopeMa o Tpéx nepHeHANKYIApax
KonTtpouabsnas padora Ne 4 mo remam

82 "IlepneHANKYJSIPHOCTD NPSMBIX U

' mIockocTei" u " Yribl Mexa1y NpsiMbIMHU
U IUIOCKOCTAMHU"
83 Cunyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO 1
" aprymenra

84 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOTO 1
apryMeHra

85 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1

' YHCIOBOTO apryMeHTa
86 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
' YHCIIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

87. OIIpEeIENIEHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

88. oIpeJiesIeHue TPUTOHOMETPUUYECKUX 1
(GYHKIMN YHUCIOBOTO apryMeHTa

89. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90. OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

91. OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

92. OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1

BBIPaKCHU I




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

94. .
BBIpQ)KEHU I
95, HpeoGpa30vBaHHe TPUTOHOMETPUYECKHX
BBIpOKEHU I
9. Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKUX
BBIpQ)KEHU I
97, [Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX bubnmoreka [JOK
BBIPAYKEHU I https://m.edso00.ru/f2a319c6
98. Pemenne TpUroHOMETPHUECKUX YpaBHEHHUN bubmmorexa LOK
https://m.edsoo.ru/f2a31afc
99. Perienne TpUrOHOMETPUYECKUX YPaBHEHHHA bubmmorexa LOK
https://m.edsoo.ru/f2a3206a
100. = Pemenue TpUTOHOMETPHUUECKUX YpaBHEHHUN
101.  Pemenue TPUTOHOMETPHUUECKUX YpaBHEHHUI
102.  Pemenue TpUTOHOMETPHUUECKUX YpaBHEHHUI bubmmorexa LIOK
https://m.edsoo.ru/f2a3252e
103.  Pemenue TpUrOHOMETPUYECKUX ypaBHEHHI
KonTtpouabHnas pa6ora Ne S no reme
104. "®opmy.uabl TPHTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHus" .
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE
105, | EMEHTHI MHOTOTpAHHHKa, BI)IHyK.]'I‘I.;Ie "
HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu 1
106, | CCHOBAHNS NPUSMEL MPAMAs 1 HAKIOHHAA

MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e

107.

[Tapamtenenunen, NpsAMOyTrOJIbHbII
napajuieJIenuIe]] 1 ero CBOMCTBa

108.

IInpamupa: N-yroiapHas NUpaMua, TPaHU U
OCHOBaHHWE MMMPaMH/JIbI; OOKOBAs U MOJTHAS
[IOBEPXHOCTb ITUPAMU/IbI; IIPABUIIbHAS U
ycedy€HHas nupamuaa

109.

[TpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSATHE
MPAaBUILHOTO MHOTOTPAaHHUKA; IPAaBUIIbHAS
MpHU3Ma U MpaBWIbHAS IUPAMHU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
IIpaBWIbHBIN TETpa’ip; KyO

110.

111.

112.

113.

[IpencraBienue o MpaBUIbHBIX
MHOTOTPaHHHUKAaX: OKTa’3/p, T0ACKadIp U
HKOCaIp.

CI/IMMeTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUU B ITUpaMUJAX,
nmapajjiejcnmieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 37€MEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTHU MPSAMOM PU3MBI, IIOIIA/Ib
OCHOBaHUM, TeopeMa 0 OOKOBOMU
MMOBEPXHOCTHU MPSMOU PU3MBI

114.

[Tmomaas 60KOBOI MOBEPXHOCTH H
MTOBEPXHOCTH MIPABMIILHOM MTHPAMUJIBI,
TeopeMa O TIoIaau OOKOBOM OBEPXHOCTH
YCEYEHHOU MUPAMUBI




KonrtpouabHnas pa6ora Ne 6 mo reme

115. "
MHororpaHHuKH
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS
116. mocnemoBaTtenbHOCTEH. MOHOTOHHBIE
MOCJIeI0BATEIbHOCTH
Apudmerndeckas 1 reoMmeTpuIecKas
117~ Tporpeccun. Hcnonb30BaHue MPOrpeccun
" U1 pelIEHUs PEabHBIX 3a/1a4 PUKJIaIHOTO
Xapaxkrepa
beckoHeuHO yObIBaromasi reOMETpUIECKast
118.  mporpeccus. Cymma 6€CKOHEUHO
yOBIBAOIICH TEOMETPUIECKOI MPOrPECCHU
119.  ®opmyia CIIOKHBIX POLIEHTOB
120.  dopmyria CIIOKHBIX MPOLIEHTOB
O000111eH1E, CUCTEMATH3allMs 3HAHUH 3a
121.  kypc anreOpbl 1 Ha4Ya]I MaTEMAaTUIECKOTO
ananmza 10 kiacca
KonTtpoabHnas padora Ne 7 mo teme
122. «Apudmernyeckasi H reoMeTpHUECKast
MPOrpeccus».
123.  Tlonsarue 06 06béme
124, OO6BEM mupaMusl
125. O0BEM nmupamuIbl
126. OO0BEM mupaMusl
127. O0BEM mEpamMuIbI




128.

129.

O0BEM npu3MBI

O06BEM IPU3MBI

130.

131.

O0BEM npu3MBI

KonTpoabHast padora Ne 8 mo teme
«O0BbEMBI MHOTOTPAHHUKOB)

132.

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHuil. [locTtpoenne ceueHuii B
MHOTOTPaHHHUKE

133.

IToBTOpEeHue, 0000IIEHNE CUCTEMAaTH3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
JBYMS TOYKaMH, OT TOYKH 10 MPSMOH, OT
TOYKH J0 IUIOCKOCTH, MEXIY
CKPELIUBAIOILUMUCS TIPSIMBIMU

134.

135.

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHuil. [locTtpoeHne ceueHuii B
MHOFOFpaHHI/IKe

[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AN
3HaHUU. BplUKCIIEeHNE PaCCTOSHUM: MEXAY
JIBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH J0 TUIOCKOCTH, MEXIY
CKPETTHBAOIIUMHUCS TTPSIMBIMH

136.

Hrorosasi konTpobHast padora Ne 9

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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