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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma yue6HOTO Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOTro
aHanm3a» 0a30BOTO ypoBHsS s oOydarommxcs 10 kiaccoB paspaboTaHa Ha
ocHoBe DeiepanibHOr0 rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHErO
obmiero oOpa3oBaHUsA, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpPEeOOBAHUM,
NPEeABIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAAMIMI POCCUHCKOTO
oOpa3zoBanus. Peanuszanus nporpaMMmbl 00ECIIEUMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMIETCHIIMSIMH, COCTABJISIOIIMMU OCHOBY JJISI CAMOPA3BUTHS U HEMPEPBIBHOTO
o0Opa3oBaHMsl, ETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHSL JIMYHOCTH oOydaromuxca. Pabodass mporpamMma ydeOHOro mnpeamera
«Anredpa. ba3oBelii  ypoBeHb» I 00IIe00pa3oBaTEIbHBIX OpraHU3aIul
cpemHero o0Iiero oOpa3oBaHUs COCTaBIEHA B COOTBETCTBHUH C ¢ yuéroM Paboueii
nporpammbl BocnuTanuss MAOY «COI Ne19y.

Hcnonb3yemble yueOHUKU:

1. Anrebpa u Havaja MaTeMaTHYECKOTO aHaIHM3a, reoMeTpus. Anrebpa u Hadama
MaTeMatuyeckoro ananusa. 10 kmacc. YueOHuMK s 0oO0mieo0pa3oBaTeIbHBIX
opranuzanuii (0a30BbIl M yriyOJieHHBIH ypoBHHU). B 2 wactsax; monm pen. A.Tl.
Mopakosuua. - M.: Muemo3uHa, 2019.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBISICTCS OIHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIied MIKOJbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIEeUYNBAET HMHCTPYMEHTAIbHYIO 0a3y s W3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOd CTOPOHBI, POPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE YyYalluxcs Ha YpOBHE, HEOOXOAMMOM JJIi OCBOCHUS
KypcoB HWH(GOpPMATHKH, OOIIECTBO3ZHAHMS, HWCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMyIHPYET CBOU JOCTIKECHHUS B MaTeMaTHUECKOH dopMme.

Kypc anredpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCIICITHOTO OBJIAJCHUSI 3aKOHAMH (U3UKH, XHUMHUH, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMM 5SKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HH, IIO3BOJISACT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOH30BaTh WX B MOBCEAHEBHOW XKM3HU. B TOXKe Bpemsi OBIaJcHHE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTHMH MaTEeMaTHUYECKMMHU KOHCTPYKIIUSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue u
aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE M KPUTUUECKOE MBITIUICHHE. B x01e n3ydeHus
anreOppl W Hadajdl MAaTeMaTHYeCKOro aHaiW3a B CTapIied IIKOJE YydJalluecs
MOJIYYatOT HOBBIM OMBIT PEIICHHUS MPUKIATHBIX 3adad, CaMOCTOSTCIIBHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIE pPEaIbHBIX CHUTyalluid W WHTEpIpeTanuu



MOJYYEHHBIX  PEUICHHWH, 3HAKOMATCS C  [pUMEpPaMHM  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE M B MCKYCCTBE, C BbLIAIOMINMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAUMUTENBHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuali, CrocoOCTBYIOMIUNA (GOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PECHHS, Tak M dYepe3 crenuduky ydeOHOH IesTenbHOCTH,
TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKYpPaTHOCTH, MPOAOJKUTEIbHOU
KOHIICHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MmeTtonuku oOydeHus aiaredpe M HayajlaM MaTeMaTH4YeCKOTO
aHaJIKM3a JICKUT JAeATEIbHOCTHBIA TPUHIUI O0yUeHHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAJIN3a) BKITIOYAET
CIEOYIOIIMNE COJIEPKATEINBbHO-METOIMUECKHE JUHUM: «YHUCIa W BBIYMCICHUSY,
«Dynkuuu  u - rpaduku», «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIBHO-METOAUYECKAE JIMHUA W3Y4YalOTCAd Ha MPOTSKEHUH JBYX JIET
0oOy4eHHsI B CTapIIeH IIKOJE, ECTECTBEHHO JOMOJHSS APYT APyra U MOCTEIICHHO
HACBIIIASICH HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kype  SIBIISIETCA
UHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e COoJepKaHHe HECKOJIbKHX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHs, MAaTEMaTUYECKUNA aHaIu3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBJaaeBaloT BcE Ooiiee
IMIMPOKUM MAaTEeMAaTHUYECKUM amrmapaTtoM, Y HUX MOCJIeI0BaTeIbHO popMupyeTcs u
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMATHYECKYI0 MOJEIb PealbHOU
CUTyallud, TPUMEHITh 3HAHMS, TOJyYEeHHbIE B Kypce «Auredpa W Hadala
MaTEMaTUYECKOr0 aHaJIn3ay, IJis PELIEHUsI CaMOCTOSATEIbHO C(HOPMYITUPOBAHHON
MAaTEMaTH4YECKOM 3a/1a4t, a 3aTEM UHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

CopaepxxaTenbHO-MeTOANYECKass TUHUA «Yucna v BBIYUCICHUS 3aBEpILACT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4yaToO B OCHOBHOW mikoJie. B crapmield mikojse oco0oe BHUMaHHE YJEsieTcs
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONIUX B ceOs
WCIIOJIb30BAaHUE PA3MYHBIX (OPM 3alMCHU JCUCTBUTEIHHOTO YHCIA, YMEHUE
paLlMOHATIBHO BBINIOJHATh JIEUCTBUS C HUMH, JE€IaTh IPUKUIKY, OLIECHUBATH
pesyabrar. OOydaromuecss TMOJy4aroT HaBBIKM MPUOIMIKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VCIOJIb30BaHUs MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

Jlvans «YpaBHEHUSI MU HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4yeHUs: B cTapileld IIKOJe, MOCKOJIbKY B KaXXIOM pasjiesie MporpamMmbl
PEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaJI€BaIOT
pa3IMYHBIMM METOJAMU PELICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUYECKUX W  TPUTOHOMETPUUECKUX  YpPaBHCHHIA,



HEPaBEHCTB U ux cucreM. [lomydeHHbIE YMEHUS UCTIONB3YIOTCS MPU UCCIIEIOBAaHUUT
GYHKIHUNA C TTOMOIIBI0 TTPOU3BOMAHON, PEIICHUH MPUKIAAHBIX 3a1ad W 3a7ad Ha
HAaXOXXJEHUE HaWOONBIINX W HAUMEHBIUX 3HaueHWd QyHKuu. [lanHas
colepxaTeibHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHUpPOBAHUME YMEHHUU
BBINIOJIHATh pacy€Thl Mo ¢GopmysaMm, NpeoOdpa3oBaHUs LEJbIX, PAMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKE BBIPAXKEHUN,
colepKamux CTeneHu u Jjorapudmel. braromaps u3ydeHHro anreOpandeckoro
MaTepuana MPOUCXOJMUT  JalibHEWIlee pa3BUTHE  AITOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIUICHUS Yy4aluxcsi, (OpPMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraeT d(PGEeKTUBHBIE WHCTPYMEHTHI [UJISI PEIICHUS TMPAKTHUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ[a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
S3bIKa HAYKH.

CopepkarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKW» TECHO
NeperyieTaeTcs ¢ APYruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T
MOCJIE0BATENbHOCTh M3YUYCHHUS Marepuarna. N3yuenune CTEIMEHHOM,
NOKa3aTeJIbHOM, JJorapu@MUUYECcKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBONCTB
U rpaduKoOB, UCIOJIb30BAaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHHM W HepaBeHCTB. [Ipu »ToM OosbllIoe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMy 3aBUCUMOCTH MEXIY
pPa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBAaTh MOJIy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HalleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCMMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOil dopMe: aHATUTHYECKOU, rpaduueckoil U cimoBecHoW. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
00001IEHNI0 U KOHKPETU3AINH, UCTI0JIb30BAaHHUIO aHAJIOT .

ConepxartenpHas auHus «Havana mMaremMaTH4ecKOro aHaiv3ay IO3BOJIIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX O0YYalomUMCsI, Y KOTOPBIX TMOSBIISIETCS BO3MOKHOCTh UCCIIENOBATh U
CTpouTh rpaduku (PYHKUUNA, ONpPENeNsiTh WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusi TmpolnieccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOEHUS MAaTeMaTHYECKUX MOJEJIEeH pealbHbIX CUTYallUi,
HAXOXKJEHUSl HAWJTy4YlIero pEUIeHHs B MPUKIAIHBIX, B TOM YHCIIE COLHUAIbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajan3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAJILHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBIIUICHNS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB



MaTeMaTUKd B HayKe, TEXHHKE M HCKyccTBe. OOydarmmuecss y3HAIOT O
BBIJIAIONIUXCSI pPe3ybTaTaxX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTUKH Kak
HAyKH, ¥ UX aBTOpax.

CopepxarenbHO-METOIMYEeCKas JIMHUA «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB. T€OpeTHKO-MHO>KECTBEHHBIC
MIPEICTABJICHUS TPOHU3BIBAIOT BECh KYPC IMKOJIHLHOM MAaTEMAaTHKH WM TPEIJIararoT
HanOoJIee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/ielibl MAaTEMaTHUKA U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MATEeMAaTWYECKUE AMCIMILIUHBI B €IUHOE
nenoe. [loaToMy Ba)KHO JaTh BO3MOXXHOCTH IIKOJBHUKY MOHHMATh TEOPETHKO-
MHO>KECTBEHHBI S3BIK COBPEMEHHOW MaTeMAaTHKH W HCIIONIb30BaTh €ro JJis
BBIPKECHUSI CBOUX MBICIICH.

B xypce «AnreOpa um Hayaia MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI ~MaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPHIE TPHU3BAHBI
c(hopMHUPOBaTh HABBIKH MOCTPOSHUS MOJICTICH peabHBIX CUTYaIUi, NCCIICIOBAHUS
ATUX MOJENICH C MOMOIIBI0 ammapara ajareOpbl U MaTEeMaTHYECKOTO aHalu3a U
WHTEPIPETAINHA TIOJyYCHHBIX PE3yNbTaTOB. Takue 3ajaHus BIUICTCHBI B KaXIbIN
U3 pa3/iesioB MPOTrPaMMBbI, MOCKOJIBKY BECh MaTEpHall Kypca MTUPOKO MCTIOIB3YeTCs
JUTSL peIIeHUsT TIPUKIIAIHBIX 3a1a4. [Ipu peneHnn peasbHbIX MPaKTHYECKUX 3a7ad
ydaniiecs: pa3BUBAIOT HAOIIOAATENFHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lad OpraHU3yeTcs B MPOIECCe M3YUYCHHS BCEX TeM Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHATu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebGHOM muiaHe Ha u3ydeHHE Kypca anreOpbl M Haydal MaTeMaTUYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kmacce, Bcero
684acos.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue  aApodu. ApudMerhyeckue  omnepauud ¢
palMoHANbHBIMU YHUCIIAMU, TPEe0Opa30BaHMs YUCIOBBIX BbIpakeHuil. [I[pumenenue
Ipobeil 1 MPOLEHTOB ISl PEIICHUsl MPUKIAAHBIX 33/a4 U3 PA3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepalndd ¢ JeWCTBUTENbHbBIMU yuciaamu. [IpubnmxEHHbie
BBIYMCJICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas (Qopma  3ammcu
JNEUCTBUTENLHOTO uucna. Mcmonp3oBaHme moaxojsmied  (GOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus ¢
apu(pMEeTHYECKUMU KOPHSAMHU HATYpaJIbHOMN CTETEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeToxa uHTEpBaNOB.

Pemenue nenbix u [poOHO-paLMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX YPABHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IppuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
U 3a71a4 U3 Pa3IMYHBIX 00JacTell HAyKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas QpyHKIMS C HATypaJbHBIM M LENbIM MoKka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS #-OU CTETICHHU.



TpuroHomeTpuyeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reoOMEeTpHUecKasi mporpeccuu. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME MPOrpeccUu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6HICFO O6paSOBaHI/I}I ciaeayromux JANIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IbHI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartnkay XapakTepu3ylTCs:

['paxxgaHckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUM HAYKU U IEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHN, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAy, OCO3HAHWEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepam  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymieil mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM00Opa30BaHUIO Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBLHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHE MATEMAaTUYECKHMX 3HAHWU JUISI PEIICHUs 3a]a4d B
00JIaCTH  OKpYXarolleil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eIoBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [JIi PAa3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYIAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memooo8  NO3HAHUS  OKpYJHCAowe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornueckue NenuCTBuUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOILICHUW MEXIY MOHIATUAMU; (HOPMYIUPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHWS W CpPaBHEHUS, KpUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;



BOCIIPUHUMATH, (HOPMYIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEpUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUN (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOUpaATh HauboIee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CI\/IICTBI/IHZ

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIECIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3WPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIIATH JIePUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a]1a4u;

BEIOWpAaTh  WHGOpPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALIHIO, MPEJCTABIATh €€ B Pa3IMUHbIX (OopMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HAaJIE)KHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUUXCSL.
OO01ienue:

BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NHUCHBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COIMOCTABJIATh CBOM CYXJIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyJIbHOW pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11e7Th
COBMECTHOUM JeATEIBHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacnpeensaTh BUALI padoT, JOrOBaprUBaThCs, 00CYK1aTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyXIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3aaa4u, BBI6I/IpaTB CI1I0co0 peuiCHus C

y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHU ¢ y4ETOM HOBOW MH(OPMALIUU.
CaMOKOHTpOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcur Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mmpolecca |
pe3yJabpTara peuieHrs MaTeMaTUueCKOM 3a/1auu;



e TNPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPU PELIEHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIEHMBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTUXKEHUS PE3yJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CJICIYIONINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBarh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSTUYHAS APOOb, TPOLIEHTHI.

BemonuaTe  apudmernueckue — omepauud  C  palUMOHAIBHBIMH U
JEUCTBUTEIbHBIMU YUCIIAMU.

BrInonaHsaTe MpUOIMKEHHBIE BBIYMCICHUS, UCIOJbB3Ys MPAaBUIIA OKPYTJIEHUS,
JIeNaTh IPUKUAKY U OLIEHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcH JEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YNCEN JJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIKCh ITPOU3BOJIBHOIO YIJIa 4Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE
byHKIUY.

YpaBHeHMs U HEPaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BrinonHaTe nmpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe npeoOpa3oBaHUs LIENbIX, PALMOHAIBHBIX W HPPAaLMOHAIBHBIX
BBIDOKCHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUX 33134
W 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MopenupoBath peandbHbIE CHUTyalluM Ha S3bIKEe aiareOphl, COCTaBISAThH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C UCIIOIh30BAHUEM allliapaTta anreopshl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKIMH, 001acTh
OnpezeNieHusT U MHOXECTBO 3HAu€HUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTth TMOHATUSAMU: YETHOCTH U HEUYETHOCTh (PYHKIUH, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (QYHKIMH, KBAJPATUIHONU (PYHKIIHH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKOUN JUIsE  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4 U3 JIPYTruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYJIaMu 3aBUCUMOCTH MEXK]Ty BETMUUHAMH.

Hauana MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh TMOHSATUSMHU: IIOCJIEIOBATEILHOCTh, apudmeTndeckas W
FEOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBalollas reoMeTpUuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar il ONHCAHUS
peaybHBIX MPOILIECCOB W SIBICHHWM, MpU pEHIeHUH 3a7ad4 U3 APYruX Yy4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIIEACTBHE,
JI0OKa3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHokecTBa pallMOHAJIBHBIX U
1 JIEUCTBUTEIIbHBIX Yncell. PaioHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyakuuu u rpadpukn. CTeneHsb C MeTbIM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
Uppanmonaibabie ypaBHEHUSI 1 HEPABEHCTBA
Dopmysl
4 TPUrOHOMETpUU. TpUroHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5
6 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIlUs 3 i
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




IHOYPOYHOE INIVTAHUPOBAHUE

10 KUIACC
Ne
Tema ypoka
n/n
1 MHo3k€ecTBO, onepaluy HaJl MHOKeCTBaMHU. J{lnarpammsl Diinepa—BeHHa.
) Parnmonanbubie yncia. OObIKHOBEHHBIE U IECTUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE TEPHOANYECKUE
IpoOw.
3 ApudmeTnueckre onepanuu ¢ pafioHaIbHBIMU YHCIIaMU, Peo0pa30BaHusl YNCIOBBIX BHIPAKEHUH.
4 [Ipumenenue apoOeit ¥ MPOIEHTOB JUIS PEIICHHSI MPUKIIAAHBIX 337a4 U3 pa3IMYHbIX OTpacieil 3HaHu# U
pEaTbHOM KU3HH.
5 [Ipumenenue apoOeit 1 MPOIEHTOB JUISL PEIICHHS MPUKIIAAHBIX 337a4 U3 pa3IMYHbIX OTpacieil 3HaHuH U
pEaTbHOM )KU3HH.
6 JericTBuTenbHbIC Ynciia. PalimoHaabHble U HppallMOHAIbHBIC YUCTIA.
7 Apudmernueckre onepanuu ¢ AeiCTBUTEIbHBIMU YUCIIAMH.
8 [TpuOmkE€HHBIE BHIYMCICHUS, IPABUJIA OKPYTJICHUS, TPUKUKA U OLEHKA Pe3yIbTaTa BHIYUCICHUH.
9 ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUA.
10 YpaBHeHUE, KOPEHb YPABHEHHS.
11 HepaBeHnctBo, pelieHre HepaBeHCTBA.
12 MeTto1 UHTEPBAJIOB.
13 Pemenue nensix U ApoOHO-PATMOHANIBHBIX YPABHEHUN U HEPABEHCTB.
14 KonTtponbHas pabora no Teme "MHOXKECTBa pallMOHATIBHBIX U ICHCTBUTENBHBIX Yncell. PanimoHanbHbIe
YPaBHEHHUS U HEPABEHCTB'.
15 AHanmM3 KOHTPOJIBHOU paboThl. DYyHKIHS, CIOCOOKI 3a1aHus GyHKIMH. B3anmMao 0OpaTHbIe HYyHKIIUHA.
16 I'paduk pynkuuu. O6macTs onpeaeneHust 1 MHOXKECTBO 3HaYeHui ¢pyHkuuu. Hynu ¢pynkunu. [IpomexyTku
3HAKOIOCTOSIHCTBA.
17 Yérabie 1 HEYETHBIC (PYHKITUH.




18 Crenenb ¢ 1ensiM nokaszareneM. CtangapTHas popma 3anucu AeiCTBUTENFHOTO YHCIA.

19 Hcnonp3oBanue noaxosien (opMbl 3aIIUCH IEHCTBUTEIBHBIX YHCEN JJISl PeLICHUs MPAaKTUYECKUX 3a1a4 U
IIPEJICTaBICHUS] JaHHBIX.

20 CrenenHas (yHKIHS C HATYPAJIbHBIM U 1IETBIM MMOKa3areneM. EE cBoiicTBa u rpaduk.

21 Apudmernueckuii KOpeHb HaTYPaJIbHON CTETICHH.

22 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHH.

23 CoiicTBa apu(hMeTHUECKOr0 KOPHS HATYPaIbHOM CTEICHH.

24 CgoiicTBa apu(PMETHIECKOTO KOPHS HATYpaJTbHON CTEIICHH.

25 CoiicTBa apu(hMeTHUECKOr0 KOPHS HATYPaIbHOM CTEICHH.

26 JeticTBus ¢ apuMeTHUECKUMHU KOPHSIMHU N—O CTETICHH.

27 JeiicTBus ¢ apu)MeTHIECKUMU KOPHSIMH N—OH CTETICHHU.

28 JeticTBus ¢ apuMeTHUECKUMHU KOPHSIMHU N—O CTETICHH.

29 JeiicTBus ¢ apu)MeTHIECKUMU KOPHSIMH N—OH CTETICHHU.

30 HeticTBus ¢ apuMeTHUECKUMU KOPHSIMHU N—OW CTEIIECHH.

31 Pemenue nppanioHanbHBIX YPAaBHEHU U HEPABEHCTB.

32 Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

33 Pemenue nppanioHaNbHBIX YPABHEHU U HEPABEHCTB.

34 Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

35 Pemenue nppanioHaNbHBIX YPABHEHU U HEPABEHCTB.

36 CoiicTBa u rpauk KOpHS N-0i CTETICHU.

37 CgoiicTBa U TpadUK KOPHS N-0¥ CTENICHHU.

38 KonTtponsHas pabora no Teme "Apudmernyeckuil KOpeHb n—oi creneHu. MppannoHaiabHble ypaBHEHHS U
HepaBeHCTBa'.

39 AHann3 KOHTPOJIbHOM paboThl. CHHYC, KOCUHYC U TaHT'€HC YHCIIOBOTO apryMEHTa.

40 Cunyc, KOCUHYC ¥ TaHT'€HC YMCJIOBOr0 apryMeHTa.

41 ApKCHHYC, apKKOCUHYC U apKTAHI€HC YHCIIOBOI'O apTyMEHTA.
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ApKcuHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTA.

43 Tpuronomerpudeckasi OKpY>KHOCTb, OTIPEIEIICHIE TPUTOHOMETPUUYECKUX (DYHKIIMI YUCITIOBOTO apryMeHTa.

44 Tpuronomerpudeckas OKpyKHOCTb, OIPEIeNICHHE TPUTOHOMETPUYECKUX (PYHKIMI YHUCIOBOTO apryMEHTA.

45 OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI.

46 OCHOBHBIE TPUTOHOMETPUUECKHUE (POPMYITHIL.

47 OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI.

48 OCHOBHBIE TPUTOHOMETPUUECKHUE (POPMYITHIL.

49 [IpeoOpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUH.

50 [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BBHIPAKCHHM.

51 [IpeoOpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUH.

52 [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BBHIPAKCHHM.

53 [IpeoOpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUH.

54 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.

55 PemieHne TpUroHOMETPUYECKUX YPABHEHUM.

56 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.

57 PemieHne TpUroHOMETPUYECKUX YPABHEHUM.

58 Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

59 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.

60 KonTtponsHas padota no Teme "®opmysisl TPUTOHOMETPUHU. TPUTOHOMETpUYECKHE YpaBHEHUS' .

61 AHanmm3 KOHTPOJIbHOM paboThl. [locmenoBaTenbHOCTH, CIIOCOOBI 3a/JaHUS MTOCIEI0BAaTeILHOCTEH. MOHOTOHHBIE
MOCIIEe0BATEIHHOCTH.

6 Apudmernueckas 1 reoMeTpudecKas mporpeccuu. Mcnoab3oBaHue IPOTPECCHH [T PELICHHUS PealbHbBIX 33a1a4
IIPUKIIATHOTO XapaKTepa.

63 beckoneuno yOpIBarotiast reomerpuieckas mporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
IIPOrPECCHUH.

64 dopmyna CII0KHBIX ITPOLIEHTOB.
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dopMya CII0KHBIX ITPOLIEHTOB.

66 O06o00menune, cucTeMaTr3alusl 3HaHUK 3a Kypc anreOpbl M Hadall MaTeMaThdeckoro aHanusa 10 kiacca.
67 Wroroast KOHTpoJbHAS paboTa.
68 AHanu3 KOHTPOJIbHOU paboTel. O000IIeHNE, CUCTEeMAaTH3aIHsI 3HAHHI 32 KypC anreOpbl M Hada

MareMaTuueckoro anaiusa 10 xiacca.

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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