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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa v Hadaja MaTeMaTUYECKOTO
aHanu3a» 0a3oBoro ypoBHs mis obydaroruxcst 10 —12 kmaccoB paspaborana Ha
ocHoBe DesiepaabHOro roCy1apCTBEHHOT0 00pa30BaTEIbLHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusl, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
IPEIbSIBISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanuzanus mporpaMMbl OOECIIEUHMBAET OBJAJCHUE KIIOYEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIOIIUMUA OCHOBY JJII CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusl, EJIOCTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOTO U MO3HABATEILHOIO
Pa3BUTHS JTMUYHOCTH OOYYAIOIINXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBIISICTCS OIHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIied MIKOJbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECTeYrMBaeT HWHCTPYMEHTAIbHYIO 0a3y Uis H3Y4YCHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrod CTOPOHBI, POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIUICHUE YYAIIUXCSd HA YpPOBHE, HEOOXOIUMOM JUIsi OCBOCHUS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUS, HCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlllhecs OBJIAJICBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMCHHOU
HayKH, KOTOpas (GOpMYIHPYET CBOU JOCTHKECHHUS B MaTEMaTHIECKOH dopMme.

Kypc anredpsl 1 Hagasm MaTeMaTHYECKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIMM 5SKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HH, IIO3BOJIACT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONH30BaTh WX B MOBCEAHEBHOW XKM3HU. B TOkKe Bpemsi OBIaJcHHE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIIUSIMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBIIICHHE. B X0/1€ n3ydeHus
anreOppl W HadaJdl MAaTeMaTHYeCKOTo aHaiW3a B CTapIiied IIKOJE YydJalluecs
MOJIY4atOT HOBBIM OMNBIT PEMICHUS TMPUKIATHBIX 3ada4, CaMOCTOSITEIIBHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJENIed PEaIbHBIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  IpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpPHpOAC, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTHYECKUMH OTKPHITHSAMHU U UX aBTOPaMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIocoOCTBYIOMUN (opMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 CHeluPuKy y4eOHOH IesTEIbHOCTH,
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TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHOU
KOHIIEHTPALlMM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAT.

B ocnoBe metomuku oOydenus anreOpe M HauajgaM MaTeMaTUYECKOTO
aHaJIKM3a JICKUT JAEATEIbHOCTHBINA IPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOANYECKHE JIMHUM: «Yucia U BBIYHCICHUSY,
«Dyuknuun U rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHanusza», «MHoOXkecTBa W JIOTMKa». Bce OCHOBHbIE
COZIEP/KATEIBHO-METOIMYECKUE JIMHUHA H3YyYAlOTCd Ha NPOTSHKEHUU JBYX JIET
o0y4eHHs: B CTaplie IIKOJe, €CTECTBEHHO JIOMOJHsS APYr Apyra U MOCTEINEHHO
HAChIIAsCh HOBBIMM TeMaMHU W pasfgenaMu. JlaHHBIA  Kypc  SABISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe cojepKaHhue HECKOJIbKHX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUNA aHaIu3,
Teopust MHOKecTB U Jp. [lo mepe Toro kak ydvamiuecs OBJaaeBalOT BcE Ooiiee
MIUPOKUM MATEeMAaTHUYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO PopMuUpyeTcs u
COBEpLICHCTBYETCSI YMEHUE CTPOMTH MATEMAaTHYECKYI0 MOJENIb pPEATbHOU
CUTyally, TPUMEHSATh 3HaHWs, MOJy4YeHHbIE B Kypce «Anredpa u Havaia
MaTEMaTUYECKOr0 aHaJIu3ay, JJisl PELIEeHUsI CaMOCTOSATEIbHO C(HOPMYITUPOBAHHOU
MaTeMaTHYECKOW 3a7a4M, a 3aT€EM UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YIIbTAT.

CopepxarenbHO-MEeTOAUMYECKas JIMHUA «YUucna M BBIYMCICHHS» 3aBEpPIIACT
(¢bopMUpOBaHNE HABBIKOB UCMOJIB30BAaHUS AEHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapiieli mkone ocoboe BHUMAaHHE YACISIETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENbHBIX HAaBBIKOB, BKJIIOYAIOUIUX B Ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpM 3alUCHU JIEUCTBUTENBHOIO YHCIIA, YMEHHUE
pPallMOHAJIBHO BBINIOJHATh JIEUCTBUS C HUMH, JE€IaTh IPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydaromuecss MNOJY4YalOT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4HCJIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUIA.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXXKIOM paszfelie HporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydarommecs OBIIAJEBAIOT
pa3MYHBIMM METOJAMU PELICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpPaBHEHHUI,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 3334 W 3a/Jay Ha
HAaXOXXJE€HUE HauOONbIIUX M HAUMEHbIIMX 3HaueHUW QyHkuuu. [laHHas
colepxaTesibHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHUpPOBAHUME YMEHUU
BBINIOJIHATh pacyéThl Mo (opmysam, IpeoOpa3oBaHUs LEIbIX, PAMOHAIBHBIX,
VPPAUHOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUW, a TaKXKE BBIPAKECHU,
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CoJlepKalX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuana NPOUCXOJMUT  JaJbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUA YydYaluxcs, (OPMHUPYIOTCA HAaBBIKH JETyKTUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl JJIi pELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/]1a4, HAIrJAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToAnYeckass JUHUA «DyHKIMM U TpadUKU» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
NOCJIEIOBATEIBHOCTb U3Yy4YEHUs Marepuania. N3yuenune CTENIEHHOI,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIUN JI pPEIIeHUs 3a/ad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEANbHOW KU3HHM TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJY4YEHHbIE (PYHKIHMH, CTPOUTHh HUX
rpaduku. MaTtepuan 3TOH cojep>KaTeIbHONW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4HOi dopme: aHATUTHIECKOU, rpaduueckoir U cioBecHoW. Ero m3yuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNI0 U KOHKPETU3AINH, UCTI0JIb30BAHHUIO aHAJIOTHil.

CopnepxarenpHasi JuHug «Hauana MareMaTuueckoro aHaiau3ay» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYTr KaKk MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOIMIMMCSI, Y KOTOPBIX MOSBISIETCSI BO3MOXHOCTh UCCIIEI0BATh U
cTpouTh rpadukd (YyHKUUH, OINpEenensTh HX HauOOJbIINE W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHHsl TIpolieccoB. JlaHHas cojep)kareiibHas JHUHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyalWu,
HAXOXKJIEHUSl HAaWIy4dlIero PEUIeHWs B MPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTUYECKOIO aHaIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE M HcKyccTBe. OOywaroniyecss Y3HAIOT O
BBIAAIOLIMXCSl PE3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeToANMYECKast TUHUS «MHOXEeCTBa U JIOTHKa» B OCHOBHOM
MOCBSILIIEHA  3J€MEHTaM  TEOpUM  MHOXKECTB. Te€OpeTMKO-MHOKECTBEHHbBIC
IPEACTABIICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaTEMAaTHKW W MPEIJIararT
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HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/Ielibl MAaTEMaTHUKA U €€
MPWIOKEHUHN, OHM CBSI3BIBAIOT PAa3HBIE MATEMATHYECKUE TUCIUILIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXXHOCTH HIKOJBHUKY TTOHUMATh TEOPETHKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMAaTHKH W HCIIOJb30BaTh €ro JJis
BBIPQXCHHS CBOUX MBICIICH.

B xypce «AnreOpa um Hayaya MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBHIE IPU3BAHBI
c(hopMHPOBaTh HABBIKH MOCTPOSHUS MOJICICH peabHBIX CUTYaIUi, NCCIICIOBAHUS
ITHX MOJEJIeH C TMOMOIIBIO ammapaTta aiaredpbl U MaTeMaTHYeCKOTO aHajiu3a U
UHTEPIIPETANN TIOJTYYCHHBIX Pe3yabTaToB. Takue 3aJaHusi BIUICTECHBI B KaXKIbIN
U3 pa3/IesioB MPOTrPaMMBbI, MOCKOJIBKY BECh MaTEpHaNl Kypca MMUPOKO MCTIOIB3YeTCs
JUTSL peIlieHus IPUKIATHBIX 3a1a4. [Ipu pereHun peaibHbIX MPaKTHIECKUX 3a7au
ydaniecs: pa3BHBAIOT HAOIIOAATENFHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJH30BaTh AaHAJIOTHI0, 0000IIAaTh M KOHKPETU3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpPraHU3yeTcsl B MPOIECCe M3YUYCHHsI BCEX TeM Kypca «Anrebdpa W Havasia
MaTEMaTUYECKOTO aHATTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydYeHHE Kypca aiareOpbl M Havall MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 daca B Henento B 10 kiacce, 2 yaca B
Hezaenio B 11 kiacce u 2 yaca B Hezenmo B 12 kjacce, BCEro 3a TpH rojaa o0y4eHus

— 204 gaca.
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COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue  aApodbu. ApudpMeTruyeckue  omnepauud ¢
palMoHANTbHBIMU YHUCIIAMU, PE0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIIeHUsl MPUKIAAHBIX 337a4 U3 PA3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHaNbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepalndd ¢ JEeWCTBUTENbHbBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas (Qopma  3ammcu
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHme moaxojsmied  (GOpMbl  3aluch
JNEUCTBUTEIBHBIX YUCEN [JI PEILICHUS NPaKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cTemeHd.  JleHcTBus ¢
apu(pMEeTHYECKUMU KOPHSAMHU HATYpaJIbHOMN CTETICHHU.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

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

Pemenue nenbix u [poOHO-paLMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX YPABHEHUM U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IppuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 00JacTel 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 U IENbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS #-OU CTETICHHU.
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TpuronoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME MPOrpeccUu s
PELIEHHUS pEAJIbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

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

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUS

Jlorapudm yucna. JlecaTuyHbie U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

ITpeoOpa3oBaHue BbIpaXXEHUM, COEPIKALUX JTOTapU(PMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAILMX CTEHNEHH C PalUOHAIbHBIM
IIOKA3aTEIIEM.

[IprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMmbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K  PEILICHHIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0JacTeldl HayKu M peajbHOU
KU3HU.

DyHKIUHN U TPAPUKH

®ynkumsa. Ilepuoguueckne  QyHkuuu. I[IpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI QyHKiuM. HauOosbliee M HauMeHbllee
3HaY€HUE (PYHKIIMH HAa IPOMEXKYTKE.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.

Hcnons3oBanue rpadukoB GyHKIUN I pelIeHUs YpaBHEHUN M JTMHEHWHBIX

CUCTEM.
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Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauajia MaTeMaTH4eCKOro aHaJIu3a

HenpepsiBabie GyHKIMH. METOT MHTEPBAJIOB sl PEIICHUS HEPABEHCTB.

[IpousBogHast  yukmuu. ['eomerpuyeckuii W (PUIWYECKUA  CMBICI
IIPOU3BOTHOMN.

[TpousBogubie  dieMeHTapHBIX  GyHKIUH.  DopMynbl  HAXOXIACHUSA
MIPOM3BOHONW CyMMBI, POU3BECHUS ¥ YACTHOTO (DYHKITHH.

[TpuMmeHeHre MPOM3BOHON K MCCIICOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HauboJbIIero 1 HauMEHbIEero 3HaueHus QyHKIUU Ha
OTpE3Ke.

[IpumeHeHre TPOW3BOMHON JUIS HAXOXKIEHUS HAWIy4IIero pelIeHUS B
NPUKJIATHBIX 3aJadax, [JIs ONPENENICHHUs CKOPOCTH TIpolecca, 3aJaHHOTO
bopmyoit uiu rpadpuKoMm.

[TepBoobOpaznas. Tabnuia nepBooOOpa3HBIX.

12 kiaacce

Havasa MmaTeMaTH4eCKOI0 aHAJIU3a

NnaTerpan u ero npuMmeHeHue. HMHrerpan, €ro reoMeTpuyecKu |
dbusznyeckuii cmpici. Berancienue nuaterpaia mo gopmyne Herotona—JleliOHuiia.

Yucna v BBIYMCICHUA

Harypanbhbie n nensie uncna. [ IpusHaku Je1MMOCTH HEIbIX YUCET.

YpaBHeHMS U HEPaBeHCTBA

CucTeMbl TUHEWHBIX ypaBHEHHU. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEHHBIX YPABHECHUM.

CucTeMbl M1 COBOKYITHOCTH PallMOHANIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a]ad M 3aJad U3 pazIU4HbIX O0JacTell HayKu MU peajbHOU

JKHN3HU.
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 64 ot 17.10.2023. UcnonHutens: HacubynnuHa U.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 8 n3 186. CTpanuua cosaaHa: 17.10.2023 09:52 =¥ TATAPCTAH



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXKCHHC HAa YPOBHE CPCAHETO O6HICFO O6paBOBaHI/I}I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'II>HI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

['paxxgaHckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (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 MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MATEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

9KOHOMMKHM.
I[YXOBHO-HpaBCTBCHHOFO BOCIIUTaHMUA:
OCO3HaHUEM AYXOBHBIX HCHHOCTCﬁ pOCCHfICKOFO Hapoaa,

c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MMPAKTUYECKUM NMPUMEHEHUEM JOCTHKCHUM HAYKU U JIEATEIbHOCTHIO
y4€HOTO0; 0OCO3HAHUEM JINYHOTO BKJIAJa B TIOCTPOSHUE YCTOMUMNBOTO OYAYIIETO.

DcTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHpPY, BKIIOUYas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajay, pELIEHNH, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

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

TpynoBoe BociuTaHue:

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 64 ot 17.10.2023. UcnonHutens: HacubynnuHa U.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 9 n3 186. CTpanuua cosaaHa: 17.10.2023 09:52 =¥ TATAPCTAH



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepam  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH 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 MPUPOJHON U COLMATILHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME HAa NPUMEHEHHE MATEMAaTUYECKUMX 3HAHWM ISl PEIICHUs 3a1ad B
00JIaCTH  OKpYXKalIIel cpeapl, IJIaHUPOBAHUS TOCTYIKOB W OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIs1 OKPYKAIOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTU, JTarnoB e¢
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUA IMBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memooo8  NO3HAHUS ~ OKpYJHCAlowe20  Mupa;,  NpuMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

bazoBpiennornueckue1euCTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOILICHUW MEXIY MOHIATUAMU; (HOPMYIUPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;
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e BOCIPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpeYHs B (akKTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemsiaraTh  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JIeNaTh BBIBOJABI C HCIIOJH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUA, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOJAMTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS ¥ BHIBOJIBI;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOUpaATh HauboIee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBblenccrienoBaTenbCKUeCHCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
(dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOJAWTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0OBbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIBHO (HOPMYITHPOBATH OOOOIICHUSI M BHIBOJBI IO pe3ybTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIECIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOIECCA, A TAKKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

e BBIABJIATH AePUIMTHI MHPOPMAIUH, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

e CTPYKTYypHUpOBaTh MH(OPMAIIUIO, TIPEICTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpapUIeCcKH;
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e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ienue:

e BOCIpPUHUMATh U (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TICJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly peUIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

e B X07€ 00CYXXJIE€HHS 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYKIAEMOI TEMBI,
poOJIeMBI, periaeMoi 3a/1auu, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHMs; COMOCTaBISATh CBOW CYXIEHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHUaynora, OOHapy»uBaTh pa3liduue U CXOJICTBO IMO3ULIMIA; B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATh  PE3YJNbTAThl  pENICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh W  HCHOJB30BATh  MpPEUMYyIIECTBA  KOMAaHJIHOH U
WHUBUTyJIbHOW pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11e7Th
COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OPraHU3AIUI0 COBMECTHOU
paboThI, pacnpeensaTh BUALI padoT, JOrOBaprUBaThCs, 00CYK1aTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

e Y4acCTBOBAaTh B IPyNMNOBBIX popMax paboThl (00CYXAeHUS, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a]laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOW MH(OPMALIUU.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB;
BIaeTh CHoco0aMu  CaMONPOBEPKH, CaMOKOHTPOJIL Tpolecca H
pe3yJspTaTa perieHusi MaTeMaTUYeCKON 3a/1auH;
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e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIEHMBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTUXKEHUs PE3yJIbTaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMATHYCCKOTO aHAIH3a»
Ha YpOBHE CpeHero oOIIero oOpa3oBaHUsl JOJDKHO OOecrneuyuBaTh JOCTHXKEHUE
CJIEIYIOUIUX MPEIMETHBIX 00pa30BaTENIbHbIX PE3YyIbTaTOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

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

BoinonHATe  apudmeTHueckue — Omepaludd € PALMOHAIBHBIMM U
JEUCTBUTEIbHBIMU YUCIIAMU.

BoinonusaTe npuOImkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBuia OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh IMOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcH JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YNCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUSA JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BrinonHaTe nmpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

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

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUX 33134
W 3a71a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 64 ot 17.10.2023. UcnonHutens: HacubynnuHa U.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 13 n3 186. CtpaHuua cosaaHa: 17.10.2023 09:52 =¥ TATAPCTAH



MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKE anreOphl, COCTaBISAThH
BBIPDAKEHUS, YpPABHEHMS, HEPABEHCTBA [0 YCIOBHIO 3a/laud, UCCIEI0BAThH
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM allliapaTta anreopsl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3a7aHusl (PyHKIMH, 001acTh
onpezeNieHus: U MHOXECTBO 3HAu€HUM (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh MOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMHM, HYIH
GyHKUIMU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

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

Hcnonb3oBath rpaguku QyHKUUN Uil MCCIENOBAaHUSA MPOILECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4 U3 JIPYTruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYIaMu 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4ecKoOro aHajansa

OnepupoBaTh TMOHSATUSMHU: IIOCJIEIOBATEILHOCTh, apudmeTndeckas W
FEOMETPUYECKAS IPOTPECCHUM.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBalollas reoMeTpUuyecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUM.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PELLIEHUS
peaNbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapaT il ONUCaHMS
peaybHBIX MPOILIECCOB U SIBICHUM, MpPU pEHIeHUH 3a7ad4 U3 APYruX y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpeAEIEHHUE, Teopema, CJIIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KJIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUEM: CTEIIEHb C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: JOrapup™m uucia, IECATUYHbIE U HATypajbHbIE
Jorapu@Mmsl.

YpaBHeHUs U HEPABEHCTBA

[IpumensTb  CcBOWCTBa CTemeHW JUId NpPeoOpa3oBaHUsl  BBIPAXKECHUN;
ONEPUPOBATh NOHATHAMM: ITOKA3ATEIBHOE YpPAaBHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
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BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMI, COJAEp)KAUIUX JIOrapuMsl;
OMEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBI€ THUIIBI IOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenust mpocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

DyHKUMM U TPaPUKHU

OnepupoBaTh MOHATHSMH: [EpHOAUYECKass  (QPYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIHH, HaubOomibliee u
HauMeEHblllee 3HayeHuss QYHKUIMM Ha MPOMEXYTKE; HCIOJIb30BaTh WX IS
uccien0BaHus GYyHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMH: TpadUKU TMOKA3ATENbHOM, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (DYHKUMH; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTH U
VCIIOJIB30BaTh JUIsl PELICHUS] YPABHEHU U HEPABEHCTB.

N3o06paxkath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKu JMHEWHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAaHUS MPOLECCOB H
3aBHCHUMOCTEH U3 IPYTrUX y4eOHBIX AUCHUIUINH.

Hauana MaTeMaTH4ecKOro aHajamnsa

OnepupoBaTh MOHATUSIMU: HENpPEpbIBHAS (QYHKILIMS; TPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BaTh F€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pelleHUs
3aaad4.

HaxoauThk npou3BoHbIE 31€MEHTAPHBIX (QYHKIUI, BEIYUCIATH POU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YHACTHOTO (PYHKITUH.

Hcnonb3oBaTh NPOU3BOAHYIO AJI HCCIIeOBaHUS (PYHKIIUU HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSITH PE3yJIbTAaThl UCCIEIOBAHUS K TOCTPOCHUIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a49aX.

12 knacc

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MNOHATUSMH: HATypajbHOE, I€J0€ YHCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEIBIX YKCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIH
JUJIs1 pELLICHUS 3a1ay.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHSATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHHI U €€ pEIICHUE;
MCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHCHUH JJIs1 PEIICHUS MPAKTUYECKHUX 3a/1a4.

Haxonuts pelieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH palMOHAIBHBIX
YpPaBHEHU U HEPABEHCTB.
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MonenpoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl IO YCIOBHUIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

Havana MmaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh MOHATUSIMU: [EPBOOOpa3Hass M  MHTErpaj; IOHMMATH
reoMeTpUUeCKUi U GU3NYECKUIN CMBICT UHTErpaJa.

Haxomute mepBooOpasHble 3eMEHTapHBIX (DYHKUIWN; BBIYMCISATH WHTErpal
o ¢popmyne Herorona—JleliOuuia.

Pemate mpuxiiagHbele 3aayd, B TOM YHUCJIE COLMAIBHO-)KOHOMUYECKOTO U
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nt KoandyecTBouacoB
B DJIeKTPOHHbIE
n HaumenoBanuepasnenos u KoHnTpoa Ipakruuye (uHpposkie)
/| TeMmporpammbl ®©  LublepaGo  ckmepaGo  0GpazoBaTeTbHBIC
11 ThbI ThbI PeCcypcChl
https://resh.edu.ru
/office/user/profil
MHO3KecTBa palOHATbLHbIX e/
Y JICHCTBUTEIbHBIX YUCEL. ! ! https://www.yakl
PannoHanbHbICypaBHEHUS U 4 ass.1u/
HEpaBEHCTBA .
P https://ege.sdamgi
a.ru
https://resh.edu.ru
/office/user/profil
OyHKINUA U TpaPUKH. ¢/
CTeleHs ¢ HeTbIM 6 https://www.yakl
IIOKa3aTeyieM ass.ru/
https://ege.sdamgi
a.ru
https://resh.edu.ru
/office/user/profil
ApupMeTnIecKuii KopeHb e/
N—0i CTeMeHH. 1 | https://www.yakl
HppaunoHnaibHbleypaBHEHU 2 ass.ru/
sl 1 HEPaBEHCTBA .
P https://ege.sdamgi
a.ru
https://resh.edu.ru
/office/user/profil
®opmynsITpuronoMeTpun. T o/
UTOHOMETPUYECKHEYPaBHE 2 1
P P P https://www.yakl
HUS 2
ass.ru/
https://ege.sdamgi
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a.ru
https://resh.edu.ru
/office/user/profil
e/
5 IlocnenoBarenbHOCTH U 5 https://www.yakl
IPOTPECcCHr ass.1u/
https://ege.sdamgi
a.ru
https://resh.edu.ru
/office/user/profil
e/
6 HOBTOpeHI/Ie, 0606HIGHI/IG, 3 1 https//wwwyakl
cUcTeMaTHU3alUsA3HaHUN ass.ru/
https://ege.sdamgi
a.ru
OBIIEE KOJIMYECTBO 6 4 0
YACOB I10 [TIPOI'PAMME 8
11 KJIIACC
Ne KosanuyecrBouacos
JJIeKTPOHHbIE
HaumenoBanuepa
Be (uuposrie)
I 31eJ0B U Konrpoasn  IIpakTtnuec
er oOpa3oBaTeJibHbIEpeC
/| TeMIporpaMmslI bIepadoThI KHepPadoThI
. 0 ypchbl
Crenens ¢ https://resh.edu.ru/of
palHOHaILHBIM fice/user/profile/
HOKASATCICM. https://www.yaklass.
ITokaszarenbHas
1 1 ru/
byHKIHS. 12 )
TokasatenbHbIEyp https://ege.sdamgia.r
aBHCHUS U u
HEpaBEHCTBA
Jlorapumuueckas https://resh.edu.ru/of
¢yHKIHS. fice/user/profile/
2 Jlorapupmmieckue 12 https://www.yaklass.
ypaBHEHUS U
ru/
HEPaBEHCTBA
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https://ege.sdamgia.r
u
https://resh.edu.ru/of
TpuroHomeTpudec fice/user/profile/
Kre QYHKIMH U UX https://www.yaklass.
rpadukH. 9 1 u/
Tpuronomerpirice https://ege.sdamgia.r
KHCHCPABCHCTBA
u
https://resh.edu.ru/of
fice/user/profile/
IIpoussopHast. https://www.yaklass.
HpI/IMeUHeHI/IerOI/IS 24 1 ru/
BoAHon https://ege.sdamgia.r
u
https://resh.edu.ru/of
fice/user/profile/
[ToBTOpEHME, h ) Kl
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cucremarmsanuszy 11 ru/
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12 KJIACC
Ne HaumenoBanu KoauvecTBouacon JIeKTPOHHbIE
epas3aeioB U (uudpossbie)
Bc = KoHTpoJubH IIpakTHyeck
n  TeMIporpamMm o0pa3oBaTejibHbIEpecy
/ o er blepadoThI uepadoThI penl

[okyMeHT co3aaH B anekTpoHHown copme. Ne 64 ot 17.10.2023. UcnonHutens: HacnbynnuHa U.B.
Ctpanuua 19 n3 186. CtpaHuua cosgana: 17.10.2023 09:52

g SIEKTPOHHBIN
¥ TATAPCTAH




https://resh.edu.ru/offi
ce/user/profile/
HNuTterpan u
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1 u/
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ce/user/profile/
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