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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma ydyeOHOrOo Kypca «AnreOpa u  Havana
MaTEMaTHYECKOr0 aHalu3a» 0a30BOr0 ypoBHs i oOywarommxcs 10 —11
KJaccoB  pa3paboraHa Ha ocHOBe @DenepanbHOrO  roOCyAapCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAapTa CpeJHEro oOmero oOpa3oBaHUs, C Y4YETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIBABISAEMBIX K MaTEMaTHYECKOMY
0o0pa3oBaHUIO, U TpPAAUIMHA POCCUUCKOTO oOpa3oBaHus. Peanuzanus
oporpaMMbel  OO€CHEUMBAET  OBJAJACHHUE  KIIOUYEBBIMH  KOMIIETEHIUSIMH,
COCTaBJISIIOIMMHU OCHOBY JUII CaMOPAa3BUTHUsSI U HENPEPBIBHOIO 0Opa3oBaHMs,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIBHOIO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayana MaTeMaTUYECKOTO aHAIIM3a) SIBIISIETCS OJHUM U3
HauOosiee 3HAYMMBIX B IPOrpaMMe€ CTaplIed HIKOJIbI, MOCKOJBKY, C OJIHOM
CTOPOHBI, OH O0eCTeYnBaeT WHCTPYMEHTAIBHYIO 0a3y aisi H3Y4YeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTOil CTOPOHBI, (POPMHUPYET JTOTUIECKOE H
abCTpakTHOE MBIIUIEHUE YYallUXCs Ha ypOBHE, HEOOXOAMMOM MJii OCBOECHMS
KypcoB HMH(OPMATUKH, OOILECTBO3HAHUS, HCTOPHM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecs OBJIAJIEBAalOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KOTOpas (GOpMyIHPYET CBOU JOCTIKEHHUS B MaTEMaTHUECKOH dopme.

Kypc anrebpbl 1 Hayanm MaTeMaTHYeCKOTO aHain3a 3aKJIaJbIBA€T OCHOBY
JUTSl YCTICTIIHOTO OBJAJICHUS 3aKOHAMH (DU3UKU, XUMUU, OUOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJIEHIMI SKOHOMHKM M OOILECTBEHHOW KHU3HHU, I103BOJISIET
OPHEHTHUPOBATLCSA B COBPEMEHHBIX ITU(MPOBBHIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEAHEBHOW JKU3HH. B TOke Bpems oBiaeHne
aOCTpakTHBIMM M JIOTHYECKH CTPOTUMH MATEMaTHUYECKHUMH KOHCTPYKIUSIMU
pa3BUBAa€T YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH
YTBEPKJICHUS, UCIIOJIH30BaTh 0000IIIEHNE U KOHKPETU3AINIO, aOCTparupoBaHue
¥ aHanoruio, (GOpMHUPYET KpeaTHBHOE W KPUTHUYECKOE MbIIIieHne. B xoze
M3y4YeHUsl anreOpbl M Hayajdl MaTeMaTHYeCKOro aHajlid3a B CTapUIeil IIKOJe
yyaliuecs TOJIy4arOT HOBBIM  OMNBIT  PEIICHHMs] NPUKIATHBIX  3ajad,
CaMOCTOSITENIbHOTO TIOCTPOEHUSI MaTEMaTHUECKUX MOJIEJIeH pealbHbIX CUTYyaIlHii
W UHTEPNpETAllMd TIOJYYCHHBIX pEIICHUH, 3HAKOMATCA C TpPUMEPaMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TpHUPOJE, Hayke U B HCKYCCTBE, C
BBITAIOITUMHUCS MaTEMaTHYECCKUMH OTKPBITHUSMHU U UX aBTOPaMH.

Kypc obnagaeT 3Ha4MTENBHBIM BOCIIUTATEILHBIM TTOTCHIIMAIOM, KOTOPBIHA
peanu3yeTcs Kak dyepe3 yueOHBI MaTepHall, ClIoCOOCTBYIOMIHMN (HOPMUPOBAHHUIO
HAyYHOTO MHUPOBO33pPEHUs, TaK W uepe3 crnenuduky ydeOHOW AeaTeIbHOCTH,



TpeOyroen CaMOCTOSATEIIbHOCTH, aKKypaTHOCTH, IIPOJIOJKUTEIBHOM
KOHLIEHTPAlMy BHUMAaHHs 1 OTBETCTBEHHOCTH 3 MOJTYYEHHBIN pe3yibTart.

B ocHoBe meromuku oOydeHus anrebpe U HadajgaM MaTEeMaTHUYeCKOTO
aHaJIM3a JISKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHMUSL.

Crpykrypa Kypca «AnreOpa U Hadajga MaTeMAaTUYECKOTO aHaJIU3a»
BKJIFOYAET CIEAYIOIIHE COAEpPKATEIbHO-METOANYECKUE JIMHUK: «Yucna wu
BbIUUCTCHUSY, « DYHKIINH U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEMaTU4YeCKOro aHainu3a», «MHokecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEpPKATEIBHO-METOAMUECKUE JIMHUA H3Y4YarOTCs HAa NPOTSHKECHUU JBYX JIET
oOy4YeHus B CTAapIIEH LIKOJE, €ECTECTBEHHO JONOJHSASA JPYT Ipyra U MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMH U pasjnenamu. JlaHHBI Kypc sBIseTCA
MHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSAET B ce0e CcoAepk aHUE HECKOJBbKUX
MaTeMaTUYeCKUX JUCHMIUIMH: anreOpa, TPUTOHOMETPHUS, MaTeMaTHYECKH
aHaJIu3, TEOpUs MHOXKECTB U Jap. [Io Mepe Toro kak ydamuecs: OBIaJAeBarOT BCE
0ojiee IIMPOKUM MATEMAaTHYECKUM allapaToM, y HUX MOCIEI0BATEIBHO
(opMHpYETCS U COBEPIIEHCTBYETCSI YMEHHUE CTPOUTh MAaTEMAaTUYECKYIO MOJENb
peanbHOM CUTyallud, NPUMEHATHh 3HAHMS, MOJYYEHHbIE B Kypce «Anredpa u
HayaJla MaTeMaTH4YEeCKOrO  aHaiuu3a», JUI  PELIEHHs  CaMOCTOSTEIBHO
cOpMyJIMPOBAHHON MaTeMaTUYeCKON 3ajaud, a 3aTeM HWHTEpPIPETUPOBATh
ITOJTYYEHHBIA PE3yJIbTarT.

ConepxxarenbHO-MeTOAUYECKas TUHUS «Hrcaa U BBIYMCIICHUSD 3aBEPIIAET
(opMuUpOBaHHE HABBIKOB HCIIOJIB30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE
OBLJIO HAYaTO B OCHOBHOM mkojie. B crapmield mkoie ocoboe BHUMaHUE
ynensiercss  (OPMUPOBAHMIO  TMPOYHBIX  BBIYMCIUTENIBHBIX  HAaBBIKOB,
BKJIIOYAIOMIMX B  Ce0S  HCIOJB30BAHME  PAa3IUYHBIX  (OpM  3alucH
JNEHUCTBUTEIBLHOTO YUCIIA, YMEHHE PALMOHAJIBLHO BBINOJHATH JACUCTBUS C HUMH,
JenaTh NPUKHUIKY, OLIEHHWBATh pe3yipTaT. OOyuaromuecss MOJy4yaroT HaBBIKH
NpUOMMKEHHBIX ~ BBIYMCIICHUH,  BBIIOJHEHHUS  JACHCTBUM ¢ YHCIIaMH,
3alMCaHHbIMM B CTaHAApPTHOM (opMe, HCHOJIb30BaHUS MAaTEeMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHUH.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIU3yeTCs Ha MPOTSHKEHHH BCETO
oOyueHusi B CTapuledl IIKoJe, TMOCKOJbKY B KaXKIOM pasjeie MpOorpaMMbl
OPEeIyCMOTPEHO  pEIIeHHE  COOTBETCTBYIOIMX  3azad.  OOyuwarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMM METOJAMHM PEIICHHS] LEJbIX, pPalUOHAIbHbIX,
UPpAaLMOHATBHBIX, OKA3aTEIbHBIX, JOTApUPMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU
UcCleoBaHUHM (YHKIUI C MOMOIIBI0 MPOU3BOAHOM, PEUICHUH NPUKIATHBIX
3aJa4 W 3aJady Ha HaxOoXJeHHE HauOONbIIMX W HAUMEHBIINX 3HAUYECHUH
¢yukuuu. JlaHHas conep)kaTelbHas JIMHUS BKJIIOYaeT B ceOsl  Takke



(dopMupoBaHHE YMEHUN BBIMOIHATH Pacu€Thl Mo (Gopmyiam, mpeoOpa3oBaHUS
IEJIBIX, PAIIMOHABHBIX, HPPAITHOHAIBHBIX M TPUTOHOMETPUYECKUX BBHIPAKCHHUM,
a TaKkKe BBIPAXKEHUH, COACpXKAIMX CTEMeHH | Jjorapudmel. brarogaps
U3YYCHHUIO airedpanyeckoro Marepuana MPOMCXOAMT JajbHeillnee pa3BUTHE
AITOPUTMHYECKOTO M aOCTPAKTHOTO MBILIUICHUS ydaluxcs, (GOpMHPYIOTCA
HaBBIKH JICTYKTUBHBIX PACCYXKICHHUH, pabOThl C CHMBOJBHBIMH (OpMaMH,
MIPEICTABJIICHUS] 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHUIE pPaBEHCTB W
HepaBeHCTB. AnreOpa mnpennaraet 3Q¢GeKTUBHbIE UMHCTPYMEHTHI JIJISl PEIICHUS
PAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJlay, HATJSHO JEMOHCTPUPYET CBOU
BO3MOHOCTH KakK I3bIKa HAyKH.

ConepxarenpHO-MeTOaUYeCKass JTUHUS «DyHKIMU W TpaduKm» TECHO
MepervieTaeTcss ¢ APYTUMHU JIMHUSIMH Kypca, TTOCKOJIBKY B KaKOM-TO CMBICTIE
3a1a€T TOCJIEIOBATEIbHOCTh M3yUeHUs Marepuaina. V3yueHue CTerneHHOMH,
MOKA3aTeNIbHOM, JIOTapU(PMHUUECKOM W TPUTOHOMETPUYECKUX GYHKUIUNA, UX
CBOMCTB U rpadMKOB, UCIIOIb30BaHUE QYHKIIUN I PEIICHUS 3a7a9 U3 IPYTUX
y4eOHBIX TIPEIMETOB M PEATbHOMN JKU3HHU TECHO CBS3aHO KaK C MaTEeMAaTHUYCCKUM
aHAJIM30M, TaK U C pEIICHUEM YpaBHCHHMHA W HepaBeHCTB. [Ipu 3TOM OobIoe
BHUMAaHHUE yJeisieTcs (QOPMUPOBAHUIO YMEHHUSI BbIpaXkaTb (QopMysiamu
3aBUCUMOCTH MEXJy Pa3IMUYHbIMU BEJIMYMHAMHU, HCCIEIOBATH TMOJYyYEHHBIE
(yHKUMU, CTPOUTH WX rpaduku. Marepuan 3TOM coaepkKaTelbHOM JIMHUU
HalleJIecH Ha pa3BUTHE YMEHWW W HABBIKOB, TIO3BOJISIIONINX BBIPAXXaTh
3aBUCUMOCTH MEXJy BEJIMYMHAMU B Pa3IU4HON ¢dopMe: aHaTUTHYECKOM,
rpaduyeckoi M  ciaoBecHOW. Ero wm3ydeHme cmocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBIILIEHHUS, CTIOCOOHOCTH K 0000IIEHUIO ¥ KOHKPETU3AIIHH,
WCTIOJIb30BAaHUIO aHAJIOTHM.

ConepxartenbHas JuHUs «Hauana MareMaTH4ecKOro aHajau3a» MO3BOJISET
CYIIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTEMaTUUYECKUX, TaK U TMIPUKJIATHBIX 337124,
JOCTYITHBIX O0YYarOIIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEAOBATh
U CTpOUTH Tpaduku (PyHKUMM, ONpeneisTh WX HAUOOJIbIIME W HAUMEHbIIINE
3HAYCHUS, BBIYUCIATH IIOMATH GUTYP W OOBEMBI TEJ, HAXOIUTh CKOPOCTH H
yCKOpeHHs TporieccoB. J[aHHas coaepkaTenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHS MAaTEMaTUYECKUX MOJENIed pealbHBIX CHUTYaIlHil,
HAXOXKJCHUSI HAWJIYYIIETO PEHICHHs B MPUKIAIHBIX, B TOM YUCIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4YECKOTO aHaju3a
CIIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTro,  (POPMAILHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN PAcO3HABATH MPOSBIICHUS
3aKOHOB MAaTEMATHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromnuecs y3HalT O
BBIIAIONINXCS pe3yjIbTaTaX, MOJYYEHHBIX B XOJIC€ Pa3BUTHS MATEMAaTUKH Kak
HAyKH, ¥ KX aBTOpax.



CopnepxarenpHo-MeTOAMYECKass JHUHUS «MHOXECTBA M JIOTHKa» B
OCHOBHOM  IMOCBAILEHA  3JIEMEHTaM TEOPUHM  MHOXKECTB.  TeOopeTHKo-
MHOYXECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BEChb KypC IMIKOJIbHOM
MaTE€MaTUKH U TpeasiaraloT HauboJjiee YHUBEPCAIbHBIN SI3bIK, 00BEIUHSIOMINNA
BCE pa3leiabl MAaTeMATUKA M €€ MNPWIOKEHUW, OHHU CBA3BIBAIOT pa3HbIC
MaTeMaTU4YeCKHe JUCHUIUIMHBL B enuHoe wenoe. I[loaToMy BaXHO JdaTh
BO3MOKHOCTh  IIKOJBHUKY IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MAaTEMATHUKHU U UCIIOIb30BaTh €0 JJIS1 BEIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anreb6pa u Hauajga MaTeMaTUYeCKOro aHaJIW3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBl MAaTEMATHYECKOTO MOJAEIUPOBAHUS, KOTOpPHIE MPHU3BaHBI
chopMUpOBaTh HABBIKM TOCTPOCHHUS  MOJENed  pealbHBIX  CHUTYyalui,
UCCIENOBAaHMUS 3THUX MOJEJNEe C TOMOLIpI0  ammapara aiareOpel |
MaTEMaTUYECKOIO aHAJIN3a U MHTEPIIPETALIMH [TOJIYYEHHBIX pe3yibTaToB. Takue
3alaHdsl BIUIETEHBl B KaXIBIM M3 pa3/elioB IPOTPAMMBI, ITOCKOJIBKY BEChH
Marepuai Kypca IUPOKO UCHOJIb3YeTCs Ul PEICHHs MPUKIAIHbIX 3a1a4. [Ipu
pElIeHMH  peajbHBIX  NPaKTUYECKUX  3aJad  ydyallhecs  pa3BUBAIOT
Ha0II0AATEeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJb30BaTh AHAJOTUIO, 0000IIaTh W  KOHKPETHU3MPOBAaTh MpOoOJIEMy.
JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELIEHUS NPUKIAAHBIX 33134
OpraHu3yeTcsi B NpOLIEcCe M3Y4YEHUsI BCEX TeM Kypca «Anredpa M Hayaia
MaTeMaTUYECKOrO aHaJInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM miaHe Ha M3ydeHUE Kypca aireOpbl M Hadajdl MaTeMaTHYeCKOro
aHaiu3a Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Hezaelno B 10 knacce u 3 yaca
B Heneno B 11 kimacce, Bcero 3a aBa roga oOydenust — 170 gacos.

COAEPXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BIYUCICHUSA

Panmonaneueie yncna. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOU, TPOLEHTHI,
OECKOHEYHbIE TEepUoANYEcKre Apodu. ApudMeThyeckue oOrnepauud ¢
palMOHAIBHBIMUA ~ YWCJIAMHU, [peoOpa30BaHUsS  YMCIOBBIX  BBIPAXKEHUH.
[Ipumenenue apoOell M MPOLEHTOB [UIsl PEIICHUs NPUKIAAHBIX 3a1ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU.

JlelicTBuTENbHBIE YKCla. PanuoOHaNbHBIE W WPpPAUMOHAIBHBIE YHCIA.
Apudmernueckre omnepanuu C JeWCTBUTENbHBIMU 4YHcliaMd. [IpubinkéHHbIe



BBIYMCIICHHUS, TIpaBUJia OKpPYIJICHUs, TMPUKUJKA U OLIEHKa pe3yJbTrara
BBIUYHCJICHUU.

Cremenp ¢ 1enpiM  mokazateneMm. CranmapTHas ¢opma  3amucu
JNEUCTBUTENBHOTO 4YHcia. Vcnonp3oBanwe mnoaxondmied QopMbl  3amucu
JNEUCTBUTENBHBIX YUCEI JUISl PELICHUS NMPaKTHUYECKUX 3a/lad M IpPeACTaBICHUS
JTAHHBIX.

ApudmeTrnueckuii KOpeHb  HaTypajdbHOW cremeHu. [JlelictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHOM CTEIIECHHU.

CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMEHTa. ApPKCHHYC,
apKKOCUHYC, ApKTAHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne  TPUTOHOMETPUYECKUX  BhIpaxkeHUH.  OCHOBHBIC
TPUTOHOMETPUUYECKHUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHME HEpaBEHCTBA.
MeTon UHTEpPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Peuienne nppanmoHaJIbHBIX YPaBHEHHUI U HEPABEHCTB.

Peuienre TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpuMmeHeHne ypaBHEHUMN W HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HHU.

DOyHKUUM U TpaduKu

Oynkius, crnocoObl 3amanus QyHkiuu. ['padux dyskuum. BzanmHo
oOpaTHbIe (PYHKITUH.

OO6nacTthb onpeaeneHnuss 1 MHOXKECTBO 3HaueHU ¢pyHkuuu. Hynu ¢pyHkuumu.
[TpoMexxyTku 3HaKOTIOCTOSIHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

CrenenHast GyHKIMS C HATYpaJIbHBIM U II€JIBIM MOKa3aTenaeM. E€ cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-0¥ CTENEHHU.

TpuroHomerpuyeckas OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

Havana mareMaTH4ecKoro aHajiusa

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIE0OBATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIHOCTH.

Apudmernueckass W TeoMeTpUYecKass  Iporpeccu. beckoHeuHO
yObIBaroiasi reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH
reoMeTpuueckon nporpeccuu. opmyiia CIIOXKHBIX TPOUEHTOB. Mcronp30Banue
MPOTPECCHUU JIJIs1 PEUIECHUS PeaibHbIX 3a/1ay MPUKIIATHOTO XapakTepa.

MHoxecTBa U JIOTUKA



MHoOxecTBO, onepanuu HaJl MHOXkecTBamu. J(uarpammel Diinepa—BenHa.
[IprumMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amliapara i ONMMUCAHHUS PEaJbHbBIX
MPOIIECCOB U ABJICHUMN, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TpeameTa «MaTemMaTHKa» OJDKHO 00eCIeunBaTh
JOCTUKEHHWE Ha YpPOBHE CpEJHEro oO0mero oO0pa3oBaHMs — CIEAYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUSI MPOTrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'pasx1aHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO  TPAXKIAHCKOM MO3UIMU  OOydYaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO OOIIECTBA, MPE/ICTABICHUEM
O MaTeMaTUYeCKHX OCHOBaX (YHKIUOHUPOBAHUS PpA3JIUYHBIX CTPYKTYD,
ABJICHUM, TpPOLENyp TpPaXxAaHCKOro oOmiecTBa (BBIOOpPHI, ONPOCHI W Tp.),
YMEHHEM B3aUMOJCHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMU B COOTBETCTBHUU C
uX QYHKIIUSMU U HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO ~ POCCHMCKOM  Tpa)XHaHCKOM  HJACHTUYHOCTH,
YBOKEHUS K MPOILIOMY M HACTOSIIIIEMY POCCUMCKON MaTEeMaTUKH, [IEHHOCTHBIM
OTHOIIEHHEM K JOCTHXKEHUSM POCCUHUCKHMX MATEMAaTUKOB H POCCHUMCKOU
MaTeMaTU4YeCKOW WIKOJbI, K HCHOJIb30BAHUIO ATUX JOCTHKEHHN B JAPYyrux
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO TOBEICHUS,
CBSI3aHHOTO C NPAaKTHYECKUM MPUMEHEHUEM JIOCTIKEHUM HayKd H
NEATENIbHOCThI0 Y4YEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO OyAyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAsA 3CTETHUKY MAaTEMAaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXJIeHUU;
BOCIIPUMMYMBOCTBIO K MAaT€MaTHYECKUM  aCIEeKTaM pa3IMYHbIX BHJIOB
HCKYCCTBa.



duznueckoe BOCUTAHUE:

c(OPMHUPOBAHHOCTHI0O YMEHHSI TIPUMEHITh MaTEeMaTHUYCCKHWE 3HAHUS B
HMHTEpecax 3J0pOBOro u 0Oe3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3I0pOBOE NUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKUM 3aHATHI U OTAbIXA, peryligspHas ¢puznueckas akTUBHOCTD); (GU3HUUECKOTO
COBEPIIICHCTBOBAHHS, npu 3aHITHIX CIIOPTHUBHO-037/0POBUTEITHLHOM
NeSTETLHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTH TPYAOIIO0US; HHTEPECOM K
paznuuyHbiM  cepaM  MpodecCUOHATBHOM  ACSTENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccud U peaan3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUJIAHBL;
TOTOBHOCTBIO U CIHOCOOHOCTBIO K MaTeMaTHuecKoMy OOpa3OBaHUIO W
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHICCKON HANPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYPBI, TOHUMAHUEM BIIUSHUS
COIMAIBHO-DKOHOMHYECKUX  TPOIECCOB HA  COCTOSIHUE TPHUPOAHOU U
COIIMAJIBHOM Cpelbl, OCO3HAHMEM TIJ00aIbHOTO XapakTepa HSKOJIOTHYECKUX
po0JIeM; OpUECHTAINEH Ha IPUMECHEHNE MAaTEMATHICCKUX 3HAHUU TS PEIICHUS
3a/1a4 B 00JIACTH OKPYXKAIOIIEH CPEeJibl, TFIAHUPOBAHKS ITOCTYIKOB M OIICHKH UX
BO3MOYHBIX MTOCJIEJICTBUM JIJIsI OKPYKAIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YpPOBHIO pa3BUTHS HayKM U OOIIECTBEHHOW IMPaKTHKH,
MMOHUMaHUEM MaTEeMaTHYCCKON HayKH Kak c(epbl YEIOBEUECKON NEeITEITbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAYMMOCTU JUISl PA3BUTHS IUBUIM3AIIMU; OBJIAJICHHEM
S3BIKOM MaTE€MAaTUKH U MAaTeMAaTHYECKOW KyJIbTYpOW KaK CPEIICTBOM IMO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATH TPOCKTHYIO M  HCCICAOBATEIBCKYIO
NEeSATETbHOCTh MHIWBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI YIEOHOTO TIPeIMETa
«Maremartuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAIIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvhvie no3nasamenvhvle  Oeticmeus, — 0becneyusarm
Gopmuposanue 0a308bIX KOSHUMUBHBIX HPOYECCO8 00yYarowuxcs (oceoeHue



Memo0oo8  NO3HAHUS — OKPYHCAIOUWe20  Mupa,  NnpuMeHeHue  102U4ecKux,
UCCe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).
ba3oBbie Jornueckue nNeiCTBUL:

BBISABJIATH 151 XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUNH MEXY MOHSITHIMU;
dopMynupoBaTh ONPEAECTICHUS MTOHSATHUH; YCTaHABJIUBATh

CYLIECTBEHHBIN MPHU3HAK KJIACCHU(PHUKAIIUN, OCHOBAHUS JIsI 0000IICHUS
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M MPEoOpa30OBbIBATH CYXKIACHUS:
YTBEPAUTENbHBIE U OTpPULIATEIbHbIC, €IUHUYHbIC, YaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBIIATH ~ MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npotuBopeursi B (pakTax, JaHHBIX, HAOIIOJCHUSX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEpUU  JUIsl  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIeNaTh BBIBOJBI C WCITOJIB30BAHUEM 3aKOHOB JIOTUKH, MEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;
IPOBOJUTh  CaMOCTOSITEIBHO  JIOKa3aTeJbCTBA  MaTEMaTUYECKHX
yTBEpXKJEHUU  (mpsiMbIe W OT  NPOTHUBHOrO),  BBICTpauBaTh
apryMEHTAITNIO, PUBOAUTH IPHUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIC CYXKJICHUS U BBIBOIBI;

BBIOMpATh CIOCO0O perieHus yueOHOM 3aaun (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BHIOMpaATh HanboJee MOAXOIANINN ¢ y4EéToM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBUS:

WCIOJB30BaTh  BOMPOCHI  KAaK  HCCIENOBATEIbCKUNA  MHCTPYMEHT
no3HaHusA; (PopMyIUPOBATH BOMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE,
npo0ieMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTh  CAMOCTOSITEIBHO  CIJIAHUPOBAHHBIM  DKCIIEPUMEHT,
HCCJIEIOBAHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTU4ecKOro
00BbeKTa, SBJICHUS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh  00O0OIIEHUS] UM BBIBOJALI  TIO
pe3ynbTaTaM NPOBEIEHHOIO HAOIIOJEHUS, UCCIENOBAHUS, OLECHUBATDH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOLECCA, a TAKKE BbIJIBUTAThH
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmariueii:



BBISIBIIATH NePUITUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

BbIOMpaTh HMHPOPMAIMIO U3 HCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHaJM3UPOBAaTh, CHUCTEMAaTU3HPOBATh U WUHTEPIIPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,
CTPYKTYpUpPOBaTh HH(MOPMALIMIO, TMPEACTABIATh €€ B PA3NIAYHBIX
(dopMax, WITIOCTPUPOBATH TpadUIECKH;

OLICHUBATh  HAAEKHOCTh  MHPOPMALUM 1O  CAMOCTOSITEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSM.

2) Ynuusepcanvuvie KoMMyHUKamueHble Oelicmeéusi, 00ecnevusarom
chopMUpoBaHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
OO61enue:

BOCIpUHUMATh U (OPMYJIHUPOBAaTh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU W LEISIMH OOIIEHHUS; SICHO, TOYHO, IPAaMOTHO BBIPAKaTh
CBOI0O TOYKY 3pEHUSI B YCTHBIX M MHCbMEHHBIX TEKCTax, JaBaTb
MOSICHEHUS MO XOAY PEIICHHs 337a4yd, KOMMEHTHPOBATh MOJIYYECHHBIN
pe3yJIbTaT;

B Xoj€ OOCYyXJeHusl 3aJaBaTh BOIIPOCHI IO CYIIECTBY 0OOCYXIAaeMOM
TEMBI, IPOOJIEMBI, PEILIaEMON 3a/1a4uM, BHICKA3bIBATh UJIE€U, HallCJICHHbIC
Ha TIOMCK pEIIECHHUS; COIMOCTABJIATH CBOM CYXICHUS C CYXICHUSMU
IPYrUX Y4YaCTHUKOB JWajora, OoOHapyXUBaTh pPA3JIHYUE€ U CXOJCTBO
HNO3UIMM; B KOPPEKTHOM (opMe (OopMyIHpoBaTh pa3zHOTIacHs, CBOU
BO3PaXXCHUS;

OPENCTaBIATh  PE3yJIbTaThl  PEIICHHWS  3aJadd, SKCIEPHUMEHTA,
UCCJIEIOBAHMS, TPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI C YYETOM 3aJlad MpPEe3CHTAllMM U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyIHUYECTBO:

MOHMMAaTh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIUBUAYAJIbHOU pabOThI MPHU pelieHUH y4eOHBIX 3a/Jad; MPUHUMATH
1eJlb  COBMECTHOM  JICSITEIBHOCTH, IUJIAHUPOBAaTh  OPraHU3aLIUI0
COBMECTHOH paboThl, pacmupenesTh BUIbI pabdOT, TOTOBAPUBATHCA,
o0CyXXnaTh TIpollecC W pe3ylbTaT padoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH
MHEHHUH, «MO3TrOBBI€ IITYPMbD» W WHBIE); BBINOJHITH CBOK 4YacTh
paboThl W KOOPAWHHPOBATH CBOM JCHCTBUS C JPYTUMH UICHAMHU
KOMaH/IbI; OIICHMBATh KaueCTBO CBOETrO BKJIaJa B OOIIMI MPOIYKT TIO
KpUTepusiM, chOpMYyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBUSI.



3)  Vuusepcanvuvie — pezynsamuenvle  Oelicmsus, — 0Oecnedusaom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzanus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]lauk, BBIOUpaTh CIIOCO0 peleHus
C yuéTOM UMEIOIIUXCA PECypcoB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4YETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

« BIJIQJICTh HABBIKAMHU T[I03HABATEIbHOW pe(IIEKCUU KaK OCO3HAHUS
COBEpIIaeMbIX  JCHCTBUH M  MBICIMTENBHBIX  IPOLIECCOB,  HX
pe3yNbTaToOB; BJIAJETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
Mpoliecca U Pe3ysibTaTa peuIeH!s] MaTEMaTUYECKOH 3a1auH;

«  TOpEeIBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh MpU pEIICHUU
3aJlayl, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

- OLEHUBATh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBUSAM, OOBSCHATH
OPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUSI PE3YyJIbTaTOB AESTEIbHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoeHune yueOHOro Kypca «Anredpa M Hadajlla MaTeMaTHYECKOTo
aHajM3a» Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHHs JOJKHO OOECIeuYnBaTh
JOCTIKEHUE CIEAYIONINUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KUIACC

Yucia v BBIYUCICHUSA

OnepupoBarh MOHATUSMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOB, MPOIECHTHI.

BoimonaaTs  apudmeTHyecKkue  Omepalnuu ¢ palUOHAIBHBIMH |
NENUCTBUTEIBLHBIMHU YHUCIIAMHU.

BoinonHaTe  OpuOMMOKEHHBIE — BBIYMCICHHS,  WCIOJNB3YyS  IpaBuUia
OKpYTJICHHUS], 1eJIaTh PUKUJKY U OLEHKY Pe3yJIbTaTa BEIYUCICHUI.

OnepupoBarh MOHATUSMH: CTEIIEHb C LEJIbIM [MOKA3aTEIEM; CTaHAApTHAs
dopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATYpajJbHOM CTEINEHU;
UCIIOJIb30BaTh MOAXOMAILYI0 (OpMYy 3almUCH JACUCTBUTENbHBIX YHMCEN IS
pelIeHs MPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHbIX.



OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO
yIja; MCHOJIb30BaTh  3allMCh IPOM3BOJIBHOIO  yIjla 4Yepe3  0oOpaTHbIE
TPUTOHOMETpHUECKHUE QYHKIIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATUSIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; IIEJIOE,
palMoOHaIbHOE, HPPALMOHATIBHOE ypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPHYECKOE YPAaBHEHUE;

BoinonssaTe npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUHN U peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHUSI.

BoinonssaTe npeoOpazoBaHusl LEIbIX, PAIMOHAIIBHBIX U UPPAIIMOHATIbHBIX
BBIDQ)KEHU M  pelaTh OCHOBHBIE THINbI LEIbIX, pPAlMOHAIBHBIX H
MPPALMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsT M HEPABEHCTBA JUI PELICHUS MaTeMaTHYECKUX
3a]1a4 U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHON KU3HHU.

MopenupoBaTh pealibHblE€ CHUTyalldd Ha SI3bIKE€ alreOpbl, COCTaBIIATH
BBIPDQKECHMSI, ypaBHEHHUsS, HEPABEHCTBA I10 YCJIOBHUIO 3aJa4yM, HCCIEI0BATH
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DOyHKUUM U TpaduKu

OnepupoBaTh NOHATHAMU: QYHKIMS, CIIOCOOBI 3aAaHUsl QYHKIMH, 00JIaCTh
ONpEeNEeNeHUs] U MHOXECTBO 3HaueHW (yHKUMH, rpaduK (PYHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh MOHATUSMH: YETHOCTh M HEUYETHOCTh (PYHKIHUM, HYJIU
(YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ncnionb3oBathk rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

CtpouTh 1 UnTaTh rpaduKy ITMHEHHON PYHKIUU, KBAIPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM MTOKA3aTEeJIEM.

Hcnonb3oBath rpaduku (GyHKOUE A7 HMCCIENOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MpU pPelIeHnH 3a]a4 U3 APYTruxX yUYeOHbIX MPEAMETOB U PEaIbHOM
KU3HU; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana mareMaTH4ecKoro aHajausa

OnepupoBarh MOHATUAMH: TMOCIEAOBATENBHOCTh, apuU(pMeTHYecKas U
reOMETpUYECKast IPOTrPECCUM.

OnepupoBaTh MNOHATHAMH: OECKOHEYHO YyObIBarouass TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIE T€OMETPUUECKON MPOTPECCUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA IMOCJIEAOBATEIbHOCTEM W IMPOTPECCHM  IJIst
pELIeHUs pealIbHbIX 3a/1a4 NPUKIAJHOIO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBarh MOHATUAMH: MHOKECTBO, ONEpAllMU HAJl MHOKECTBaMHU.



Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammiapar Juisl  ONKMCaHUs
peanbHBIX MPOLECCOB M SIBJICHUWM, MPU PEIIEHUU 3a0ad U3 JPYTUX YYEOHBIX
IIPEAMETOB.

OnepupoBathb

JOKa3aTCJIbCTBO.

IIOHATHUAMMU:

OIIpCACICHUC, TCOpCMA,

TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

CJIICOCTBHUC,

N2

n/
n

HaumeHnoBaHue pa3iesioB u
TeM NMPOrpaMMbl

KoaunuecTBO 4acoB

Bce
ro

KonTpoan
HbIe
padoThbI

IIpakTHyec
KHe padoThl

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBareJib
HbI€e pecypchbl

MHokecTBa paliMOHAJIBHBIX U
JeMCTBUTENIBHBIX YUCEI.
PannonanpHble ypaBHEHUS U
HEPaBEHCTBA

®ynkuuu u rpadpuxu. CreneHb
C LIEeJIBIM [10Ka3aTelleM

14

ApudmeTnueckuii KOpeHb n—
oif crenenu. MppannoHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

18

Dopmysl

Tpuronomerpuu. Tpuronomerp
WYECKHUE YPABHEHUS
IlociemoBaTeIbHOCTY U
IIPOTPECCUU

22

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HAHWI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

N2

Tema ypoka

KoJunuyecTBo yacoB

Hdara

Bce

KonTpouabsn

IIpakTuyec  u3ydeH

DJIEKTPOHHBIE
uugposbie




n/

ro

ble padoThbI

KHe padoThl

/61

oOpa3oBareJib
HbI€ pecypchbl

MHoOXecTBO,
OTIepalliK HaJl
MHOKECTBAMH.
Juarpammbl
Ditnepa—Benna
PanmonannHbIC
YuCa.
OOBIKHOBEHHBIE U
JIECATUIHBIC
JpOOH, TIPOLICHTHI,
OCCKOHCYHBIC
MEPUOTUYCCKHIE
npodu
Apudmernaeckue
oTIepaIuu ¢
parMoHaIbHBIMU
YUCJIAMH,
npeoOpa3oBaHMs
YUCJIOBBIX
BBIPAYKCHU I

[Ipumenenne
npobeit u
MPOLEHTOB JIJIA
pereHus
MPUKIATHBIX
3a7a4 u3
Pa3IUYHBIX
OTpaciie 3HaHUN
U peaJbHOU KU3HU
IIpumeHeHne
npobeit u
MPOLEHTOB JIJIA
pereHus
MPUKIATHBIX
3a7a4 U3
Pa3IUYHBIX
OTpaciiel 3HaHUI
U peaJbHOU KU3HU
JleiicTBUTENBHBIC
qyuca.
ParmonansHbie 1




HUppaIMoHaAIbHBIC
qyclia
Apudmernueckue
OTepalnH C
JIEHCTBUTEIILHBIMHU
YHCIIaMHU

[TpubmmxEHHbIC
BBIYMCIICHMUS,
npaBujia
OKpYTJICHHUS,
MIPUKUIKA U
OIICHKA
pe3yibTaTa
BBIYHCJICHUH

ToxnectBa u
TOXKJIECTBEHHbBIC
npeoOpa3oBaHMs

10

11

YpaBHeHue,
KOpEHb YpaBHEHUS
Hepasencrso,
pelieHue
HEpaBEHCTBA

12

Meton
WHTEPBAJIOB

13

14

Pemenwne uensix u
IpoOHO-
parMoHaIBHBIX
YpPaBHEHUU U
HEPaBEHCTB
KonTposbnas
pabota mo Teme
"MHoxecTBa
palMOHANBHBIX U
JIECTBUTEIIBHBIX
YHCel.
PanumonannHabIC
ypaBHEHUS U
HEpaBEHCTB"

15

OyHKIMA,
CITIOCOOBI 3aJaHUS
GyHKIHU.
Bzaumno
oOpatHbIe

byHKIIIT




16

17

18

19

20

21

I'paduk pyskmmm.
O6nacTb
onpeJeseHus u
MHO>KECTBO
3HAYCHHUI
dbynxuun. Hymm
byHKIHH.
[IpomexxyTku
3HAKOIIOCTOSIHCTBA
YETHBIC U
HEUETHBIC
byHKIIUN
CreleHsb ¢ IeabIM
MOKAa3aTelIeM.
CrangapTHas
dhopma 3anucu
JIECTBUTEIBHOIO
qpciia
Hcnonn3oBanue
MOAXOASAIICH
(dhopMEI 3anTCH
JIEHCTBUTEIIHLHBIX
YUCeN It
penieHus
MPAKTHYECKHUX
3a7a4 ¥
MpeACTaBICHUS
JTAHHBIX
CrenenHas
GyHKIMSA C
HATypaJIbHBIM H
LIEJIBIM
nokazareneMm. E€
CBOICTBa U
rpauk
Apudpmernueckuii
KOpEHb
HaTypaJIbHON
CTCTICHH

22

23

Apudmernueckuit
KOpEHb
HaTypaJIbHOU
CTETIEeH!
CaoiicTBa




24

25

aprupMETHIECKOTO
KOpHS
HaTypaJIbHOU
CTETIeHU
CaoiicTBa
apru(pMETHIECKOTO
KOpHS
HaTypajibHOU
CTETeHU
CaoiicTBa
apu(METHIECKOTO
KOpHS
HaTypaJIbHOU
CTETIeHU

26

27

JHeiicTBus ¢
apudmeTuyecKum
Y KOPHSIMU N—Oi
CTEIIEHU
HeicTBus ¢
apumeTHIecKuM
U KOpHSIMU N—OH
CTEIIEHU

28

29

JHeiicTBus ¢
apudmeTnyecKumM
Y KOpHSIMU N—Oi
CTENIEHU
JHeicTBus ¢
apupMeTUIYECKUM
U KOpHSIMU N—OH
CTEIIEHU

30

31

JlenicTBHSA C
apudmeTnyecKuM
U KOpHSIMHU N—OH
CTEIEHU
Pemenue
HPpAIMOHATIBHBIX
YpPaBHEHUU U
HEpPABEHCTB

32

Pewmenue
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPaBEHCTB

33

Pemenue
HPPalMOHAIIBHBIX




34

YpaBHEHUU U
HEPABEHCTB
Pemenue
HppalUOHAIIbHBIX
YPaBHEHUU U
HEPaBEHCTB

35

36

Pewenne
UppalMOHATBHBIX
YpaBHEHUU U
HEPaBEHCTB
CaoiicTBa u
rpaduK KOpHS n-
O#l CTEIEeHU

37

CBoiicTBa 1
rpaduk KOpHs n-
OU CTEIeHu

38

KonTponbhas
pabora 1o Teme
"Apupmernuecku
1 KOpeHb N—0H
CTETEHHU.
Hppauunonansusie
ypaBHEHUS U
HepaBeHCTBA"

39

40

Cunyc, KocuHyc u
TaHI€HC
YHCIIOBOTO
apryMeHTa
CuHyc, KOCUHYC U
TaHT'€HC

YK CIIOBOTO
apryMeHTa

41

42

Apkcunyc,
aApPKKOCHHYC U
apKTaHIe€HC
YHCIIOBOTO
apryMeHTa
Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO
apryMmeHra

43

Tpuronomerpuuec
Kast OKPY>KHOCTb,




ompezeeHue
TPUTOHOMETPHUEC
KUX (QYHKIUH
YHCJIOBOT'O
apryMeHTa

44

45

Tpuronomerpuyec
Kasi OKPY>KHOCTb,
orpezeneHue
TPUTOHOMETPHYEC
KuX (QYHKIUH
YHCIIOBOTO
apryMeHTa
OcHoBHbIE
TPUTOHOMETPHYEC
Kkue Gpopmybl

46

47

48

OcHOBHbIE
TPUTOHOMETPHYEC
Kue Gpopmybl
OcHoBHBIE
TPUTOHOMETPHYIEC
Kue hopMyITbI
OcHoBHBIE
TPUTOHOMETPHYEC
Kue Gpopmybl

49

50

[IpeobpazoBanue
TPUTOHOMETPHUYEC
KHUX BBIpa)KCHUI
[Ipeobpa3zoBanue
TPUTOHOMETPHYEC
KHMX BBIpa)KCHUI

51

ITpeoOpas3oBanue
TPUTOHOMETPHUYEC
KHX BBIpa)KCHUI

52

53

ITpeoOpa3oBanue
TPUTOHOMETPHYEC
KHMX BBIpQ)KCHUI
[IpeoOpa3zoBanue
TPUTOHOMETPHYEC
KHUX BBIpa)KCHUI

54

Pewmenue
TPUTOHOMETPUYEC
KUX YpaBHEHUH

55

Pemenue
TPUTOHOMETPUYEC




KUX YpaBHEHUI

56

57

Pemenue
TPUTOHOMETPHUYEC
KUX YpaBHEHUU
Pemenue
TPUTOHOMETPHUYEC
KUX YpaBHEHUI

58

59

Pemenune
TPUTOHOMETPHUYEC
KUX YpPaBHEHUU
Pemenne
TPUTOHOMETPHUYEC
KMX YpaBHEHUU

60

61

62

63

KonTponbnas
pabora 1o Teme
"®opmyibl
TPUTOHOMETPHH.
Tpuronomerpuyec
KHE ypaBHEHUS"
[TocnenoBarenbHO
CTH, CIIOCOOBI
3a/1aHus
MOCIIeI0BATEIHLHOC
Teil. MOHOTOHHBIE
MOCIIeI0BAaTEIHLHOC
™
Apudpmernueckast
Y T€OMETpUYECKas
MIPOTPECCHH.
Hcnonb3oBanue
MIPOTPECCUU AJIS
peuieHus
peaNbHbIX 3a/1a4
MIPUKJIATHOTO
XapaxkTepa
beckoneuno
yOBIBaroIas
reoMeTpruYecKas
MIPOTpeCCHsl.
Cymma
0OECKOHEYHO
yOBIBaroIIei
reOMETPUYECKOMN
MPOTPECCUH




64

65

dopmyna
CJIOKHBIX
MPOLIEHTOB
dopmyia
CJIOKHBIX
MPOLICHTOB

66

67

O0o001eHue,
CUCTEeMaTU3alUs
3HAHUM 3a KypC
anreOpsl U Havall
MaTeMaTHIeCKOT o
ananu3a 10 kimacca
Hrorosas
KOHTpPOJIbHAs
pabora

68

O6o06miecHue,
CUCTEeMaTH3alIHs
3HaHUH 3a Kypc
anreOpsl U Havall
MaTeMaTHIeCKOTO
ananu3a 10 kimacca

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA



