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MHNOSCHUTEJBHASA 3AIINCKA

PaGouass mporpamma yueOHOTO Kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHam3a» 0a30Boro ypoBHs s oOydatomuxcst 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepallbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAapTa CPEAHETO OOIIero
oOpa3oBaHMsI, C y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, TPEIBABISIECMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAIUIIUN POCCUICKOTO 00pa3oBaHus. Peammzanus
IporpaMMBbl 00ecIIeYrBacT OBJIAICHUE KITFOUEBBIMU KOMITETCHITUSMH, COCTABIISIFOIIIMMHU
OCHOBY IS CaMOpa3BUTHS ¥  HEMPEPHIBHOTO  OOpa3oBaHUsA, IEJIOCTHOCTH
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO ¥  ITO3HABATEIBHOTO  PAa3BUTHUS  JIMYHOCTH
00yyaromuxcs.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTEeMaTHYECKOTO aHaINW3a» SBISAETCS OJHUM U3
HanboJiee 3HaUUMbIX B IIPOrpaMMe CTapIlIel IIKOJIbI, TOCKOJBKY, C OJIHON CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3zy JUisl M3yYeHHUS BCEX E€CTECTBEHHO-HAyYHBIX
KypCOB, a C JApPYroil CTOpOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHHUE
yyaluxcs Ha YypOBHE, HEOOXOJUMOM [JIi OCBOEHHUS KYypCOB HMH(POPMATHKH,
OOLIECTBO3HAHUSA, HCTOPHM, CIIOBECHOCTU. B pamMkax JaHHOro Kypca ydauiuecs
OBJIAJIEBAIOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpasi pOpMYJIUPYET CBOU
JOCTH)KEHHUS B MaTEMaTHUECKON popMme.

Kypc anreOpbl v Hayaqm MaTeMaTHYECKOTO aHAIM3a 3aKjaJblBAET OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHaMH (DU3UKH, XUMHUU, OUOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJCHIUMNA SKOHOMHUKM M OOIIECTBEHHOM »W3HHM, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HUCIOIb30BATh UX
B IOBCEJHEBHOM XM3HU. B Toxke Bpems oBianeHHE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMHM  MATEMATUYECKUMHM  KOHCTPYKIMSIMH  pPa3BUBAE€T YMEHHE  HAXOJHUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTHHHOCTD YTBEPKICHHUSI, UCTIOJIB30BaTh 0000IIEHUE
M KOHKpEeTu3aluio, aOCTparupoBaHHWE M aHAIOTHI0, (OPMUPYET KpEeaTHBHOE U
KpUTHUYECKOE MbITIeHHe. B Xo/e n3yuenus anreOpbl M Hadaja MaTeMaTUYECKOTO aHAIu3a
B CTapIlei IIKOJE y4Yalllhecs MOJYy4YaroT HOBBIM OMNBIT PEIICHHS MPUKIAIHBIX 3a7ad,
CaMOCTOSITENIbHOTO TOCTPOCHUS MAaTEMaTUYECKUX MOJENEd peallbHbIX CHUTYyalluil u
UHTEPIPETAUNA TOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C NpUMEpaMU MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BHIJAIOIIMMHUCS MaTEMAaTUYECKUMU
OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HayuTeNbHBIM BOCHHUTATENIbHBIM IMOTEHIMAIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 YyueOHbIM MaTepuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHMSI, TaK U Yepe3 crietuprky yueOHoM aesTenbHOCTH, TpeOyroen
CaMOCTOSITEJIbHOCTH, aKKYpaTHOCTH, NMPOAOKUTEIbHOM KOHLEHTpAalMd BHUMAaHUS W
OTBETCTBEHHOCTH 3a MOJyYECHHBIN PE3yJIbTaT.

B ocHoBe Meromuku 0oOydeHus anredpe W HayajgaM MaTEeMaTHUECKOIro aHajau3a
JISKUT NEATSIIbHOCTHBIA MIPUHITUTT OOyICHHUS.

CtpykTypa Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHajlu3a» BKIIOYAET
CIIEYIOIIUE COJAEP)KATEIbHO-METOIMYECKAE JIMHUM: «Yucna W BBIYKACICHUS»,
«Dynknun u rpaduxkuy», «YpaBHEHUS U HEpaBeHCTBa», «Hawama maremaTmdeckoro



aHanuza», «MHOXecTBa M JOTrHKa». Bce OCHOBHBIE CONEp)KaTeIbHO-METOINYECKUE
JIMHUYU U3Y4aloTCs Ha MPOTSKEHUU JABYX JIET 0Oy4eHUs B CTaplIe 1IKOJIe, €CTECTBEHHO
JIOTIOJIHSISL IPYT IpyTa U MOCTENEHHO HACKIIIAsICh HOBBIMU TEMaMU U pa3ziesiaMu. JlaHHbI!
KypCc SBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe cojlepkaHue
HECKOJIBKUX MaTeMaTUYECKUX TUCHUIUIMH: alredpa, TPUTOHOMETPHS, MaTeMaTHYECKUN
aHaiIu3, Teopus MHOXKeCTB U Ap. [Io Mepe Toro kak ydaimiuecs OBIaJeBalOT BCE Oosee
MIUPOKUM MaTeMaTUYEeCKUM ammnapaToM, y HHUX IOCJIEI0BAaTEeIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb pEealbHON CUTYyalluH,
NPUMEHATh 3HAHMs, MOJyYeHHblE B Kypce «Anrebpa M Hadala MaTeMaTHYECKOTO
aHaJIN3ay, U1 PEeUICHHs CAMOCTOSTENIbHO C(HOPMYIMPOBAHHON MaTeMaTHUECKOH 3a/1a4H,
a 3aTeM MHTEPIPETUPOBATH MOTYyUYEHHBINA PE3yIbTaT.

CopepxarenpHo-MeTOMYEeCKass JHHUSA «Yuciaa #  BBIYHCICHUS» 3aBepIlaeT
(¢opMupoBaHrUE HAaBBIKOB HCIOJB30BaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOpPOE ObLIO
Ha4YaTo B OCHOBHOM mikose. B crapmield mkoje oco0oe BHHUMaHUE YAENAETCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alKUCHU  JIEUCTBUTEBHOTO YHCIA, YMEHUE
paIlMOHAIIBHO BBHITIOJHATH JICUCTBUS C HUMH, JIeNIaTh MPUKUJKY, OLICHUBATh PE3yJIbTar.
OOyuaromyecss TOMYy4YalOT HaBBIKU MPUOIKEHHBIX  BBIYMCICHUM, BBIMTOTHEHUS
JNEUCTBUMA C 4YHCJIaMH, 3allUCAaHHBIMA B CTaHJApPTHOW ¢opMe, UCIOIb30BaAHUS
MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHUI.

Jluaust «Y paBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUH BCETO 00yUeHUs
B CTapIlIel IIKOJIE, TOCKOJIbKY B KXKJIOM pa3jielie IpOorpaMMbl IPETyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIHUX 3a/1a4. O0y4aromuecs OBIaI€BAIOT Pa3IUYHbIMA METOJAMU PELICHUS
HENbIX, PAIMOHANBHBIX, HPPAIMOHATBHBIX, IMOKA3aTEIbHBIX, JIOTAPU(PMHUUECKUX H
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPAaBEHCTB MW WX cHUCTeM. [lomydeHHbIE yMeHUs
WCTIONIB3YIOTCSl TIPU HMCCIEAOBAHWN (PYHKIMH C TOMOINBIO MPOWU3BOJHOW, pEIICHUH
NPUKJIAJAHBIX 337a4 U 3a/1ad Ha HAXO0XJACHHE HAWOONBIINX W HAWUMEHBIIUX 3HAYCHUUN
dbynkuuu. JlaHHas conmep:kaTesbHas JUHUS BKIIOYAET B ce0si Takxke (HOopMUpOBaHHE
YMEHUH BBITIOJHATH pacu€Thl Mo (popmynam, npeoOpa3oBaHUsl IENbIX, PAlMOHATBHBIX,
UPpPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TakKe BBIPAKCHUH,
colepkalux creneHu U Jjorapudmbl. braromaps u3ydeHHIo anredpanvecKkoro
MaTepraia MPOUCXOAUT JaJIbHEWIee Pa3BUTHE AITOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIIJICHUST y9aImuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PacCy>KJIeHUM, pabOThI C
CUMBOJIbHBIMH (DOpMaMHu, TPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJC
PaBEHCTB M HepaBeHCTB. AunreOpa mnpemiaraeT 3(Q(PEeKTUBHbIE HWHCTPYMEHTHI IS
pEIICHNUs MPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 3a]1a4, HarJISITHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOonMYeckass JmHUA «DyHKIMM W TpaduKU»  TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH Kypca, TMOCKOJIBKY B KAaKOM-TO CMBICTE 3alaéT
MOCJIEIOBATEIbHOCTh M3Yy4YE€HUsI Marepuana. M3ydeHwe CTeneHHOM, ITOKa3aTelIbHOU,
norapuMUUECKO W TPUTOHOMETPHUECKUX (YHKIMI, WX CBOWCTB W TpaduUKOB,
UCTIONIb30BaHne (GYHKIMHA JUIsl pelieHusl 3a1ad U3 JPYyrux Y4eOHBIX MPEAMETOB U
peabHOM KU3HU TECHO CBS3aHO KaK C MaTEMAaTHYECKUM aHAIM30M, TaK M C PEUICHUEM
ypaBHeHUW u HepaBeHCTB. [Ipu 3TOoM Oonbiioe BHUMaHUE yAeuseTcs (pOpMUPOBAHHIO
YMEHUS BBIpaXaTh (OpPMYJaMU 3aBUCHMOCTH MEXAY Pa3IMYHbBIMU BEIHMYUHAMU,



HCCJIEIOBAaTh TOJMy4YeHHble (YHKIMH, CTPOWTh uX rpadukn. Marepuan 3Tou
COJIEP/KATENIbHOW JIMHUM HAlEJCH HAa pPa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOIIMX
BBIPAKATh 3aBUCUMOCTH MEXK]y BEJIMYMHAMU B Pa3IM4HOM (opMme: aHaTUTUYECKOMH,
rpaduueckoil u cioBecHoU. Ero n3yuenue crnocoOCTBYeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIEHUIO U KOHKPETH3AIlUHU, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHUs «Hadama wmaTreMarndeckoro aHanu3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTHh KpPYyr KaK MaTEMAaTHYECKHUX, TaK WM NPUKIAIHBIX 3a/1ad,
JOCTYMHBIX OOyYarOUIUMCS, Y KOTOPBIX MOSABISETCS BO3MOXKHOCTh HUCCIEAOBATH U
CTpouTh Tpaguku (PYHKIUH, ONPEACIITh UX HAUOOJBIINEC W HAUMEHBINE 3HAYCHHS,
BBIYUCIATHh TUIOMAAn (GUTYp UM OOBEMBI TEJ, HAXOAWTh CKOPOCTH W YCKOPCHHS
npoueccoB. JlaHHash colepKarenbHas JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH
MMOCTPOCHUSI MATEMATUYECKUX MOJEIIEH PEAIbHBIX CUTYAllUi, HAXO0XKICHUS HAUITYUIIIErO
pelieHusT B TNPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKUX, 3aJayax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHajln3a CIOCOOCTBYET PAa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-TOTUYECKOTO U KPEATUBHOIO MBIILICHUS, (HOPMUPOBAHUIO
YMEHHUH paCcliO3HABATh MPOSABJICHUS 3aKOHOB MAaTEMAaTUKH B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaroiyecss y3HAIOT O BBIIAIOIIUXCS PE3YNIbTaTaX, MOJYYSHHBIX B XOJI€ Pa3BUTHS
MAaTeMaTHKH KaK HayKH, U UX aBTOPAX.

ConepxarenpHo-MeToANYECKass JHHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM
IIOCBSILIEHA 3JIEMEHTAM TEOPUU MHOKECTB. T€OPETUKO-MHOKECTBEHHBIE IPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWUKW W TpearaloT Hauboliee
YHUBEPCAIBHBIN A3bIK, OOBEIUHSIONUNA BCE pa3/eibl MATEMATUKU U €€ MPUIOKECHUM,
OHU CBA3BIBAIOT PA3HbIE MATEMATHYECKUE IUCHUIUIMHBI B eauHOoe 1enoe. [loatomy
BOXHO JaTh BO3MOKHOCTh IIKOJIbBHUKY MOHUMATh TE€OPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEMaTUKHU Y UCTOJIb30BaTh €r0 ISl BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Ainrebpa u Havalla MaTeMaTUYECKOTO aHaJIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MATEMATUYECKOTO MOJICTTUPOBAHMUS, KOTOPHIE IPU3BAHBI CPOPMUPOBATH HABBIKU
IIOCTPOEHHUSI MOJIENICH pEalbHbIX CUTYallMH, UCCIEAOBAHUS ITUX MOJEJIEH C MOMOIIBIO
anmapaTta anreOpbl M MaTeMaTHYECKOTO aHaiu3a W HWHTEPIpETaluy TMOJIYYCHHBIX
pe3ysbTaToB. Takue 3a/1aHus BIUIETEHBI B KAKIbIM U3 Pa3leI0B IIPOrPAMMBI, IOCKOJIBKY
BECh Marepuas Kypca IIHUPOKO HUCHOJIB3YETCS Ul PELICHUsS NPUKIAAHBIX 3anad. [lpu
PEIICHUN PEAbHBIX MPAKTUYECKUX 3a/lad ydalluecs pa3BUBAIOT HAOIIOATEIBHOCTD,
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATH MpodIieMy. JlesaTebHOCTh M0 (POPMHUPOBAHUIO HABBIKOB
pellIeHUsT MPUKIIAIHBIX 3a7a4 OPraHU3YyeTCs B NPOIECCE M3YYEHHUS BCEX TEM Kypca
«Aurebpa 1 Hayana MaTeMaTHYEeCKOro aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B y4yeOHOM 11aHe Ha M3yUyeHuUe Kypca alireOpbl U Hayal MaTeMaTHYeCKOro aHalln3a

Ha 0a30BOM ypoBHE OTBOAUTCS 3 yaca B Henento B 10 kiacce u 2 yaca B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooydyenus — 170 yacos.

®OPMbI YUETA PABOYEN I[TPOI'PAMMBI BOCITUTAHI



BocnuratenpHplii moTeHIMan mnpeameTa «Anredpa M Hauvajda MaTeMaTH4YeCKOTrO
aHaJIM3ay» peaan3yeTcs 4epes:

- IPUBJICYCHHE BHUMaHUS O0yUYaIONUXCs K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha
ypOKax sIBICHUH, OpraHU3alliio UX pPadOTHl C TMOJydyaeMOW Ha YPOKE COIHMAIBHO
3HauYUMOW uH(pOpMammel — WHHUIMHPOBAHHE €€ OOCY)KICHHUs, BbICKA3bIBAHUS
00yJaroIMMHUCS CBOETO MHEHUS TI0 €€ TIOBOTY, BEIPA0OTKH CBOETO K HEl OTHOIICHUS;

- IGMOHCTpAIMi0 O0ydYalomUMCsl TPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOTO
MOBEJICHUS, TMPOSIBJICHUS YEJIOBEKOIIOOUSI U JAOOPOCEPACUHOCTH, Uepe3 MoJa00p
COOTBETCTBYIOIIMX TEKCTOB I YTEHUS, 3a/a4 AJIs PEIICHUs, MPOOJIEMHBIX CUTYyaIlHii
1U1s1 0OCYXKIEHUSI B KIIACCe;

- IPUMEHEHUE Ha YPOKaX HMHTEPAKTUBHBIX (PopM padOTBHl € OOYYArOIIMMHUCS:
WHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIIHUX MO03HABATEIIbHYIO MOTHBAIIHIO
oOydaromuxcs; JIUJAKTUYECKOro TeaTpa, TI/Ie€ IMIOJIyYCHHbIC HA YPOKE 3HAHHS
OOBITPHIBAIOTCSI B TeaTpalibHbIX  IMOCTAHOBKAxX; JUCKYCCHUH, KOTOpbIE  JIalOT
00y4aronMMcsi BO3SMOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JHAJIOra;
IpynmnoBoil paboTel WM pabOThl B Mapax, KOTOpbIE ydaT O0OyYarolmuxcsi KOMaHJIHON
paboTe U B3aUMOEHUCTBUIO C IPYTUMHU 00Yy4arOIUMUCS;

- MHUIIMUPOBAHUE U TIOJIJIEPYKKY MCCIIEIOBATEIBCKOMN JACSITEIBHOCTH 00YyYarOIIuXCsl
B paMKax peaju3allid WMU UHJIMBUAYAJIbHBIX M TPYIMIOBBIX HCCIEI0BATEIBCKUX
OpPOEKTOB,  4YTO  JacT  OOy4arouMMmcsi  BO3MOXKHOCTb IPUOOPECTH  HaBBIK
CaMOCTOSITENIFHOTO PEIICHUs] TEOPETUYECKOW MPOOIEeMbl, HAaBBIK TE€HEPUPOBAHHUS
1 oopMIIEHUST COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHBHOTO OTHOIIICHUS K UY)KHM HUIIESIM,
oOopMIIEHHBIM B paboTax APYTryUX UCCIENOBATENeH, HABBIK MyOIMYHOTO BBICTYIUICHUS
nepes ayIuTOpUe, apryMeHTUPOBAHMSI M OTCTAUBAHMSI CBOCH TOUKHU 3PCHHSL.

YCcTaHOBICHUE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMAIBHBIX OTHOIICHUN
MEXIy YIUTENIEeM U YICHHKAMH, CO3JJaHUe Ha YPOKax dMOIIMOHATIHLHO-

KOM(OPTHO CpeIbl.

COILEPKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

Yucna v BBIYUCICHUSA

Paunonansupie uyncna. OOBIKHOBEHHBIE W JECATUYHBIE JApOOU, MPOLIEHTHI,
OeCKOHEYHbIE MepHoIUuYecKre Ipodu. ApupMeTHuyecKue oneparuu ¢ panuoHaIbHBIMU
YyuCIaMH, MpeoOpa30BaHMs YUCIOBBIX BhIpakeHUM. [Ipumenenune npobei u IpoLEeHTOB
IUIS pPELLICHUS IIPUKIIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUU U pealbHON KU3HU.

JleucTBuTenbHble  uymMciia.  PalMoHalibHBIE W HUPPALMOHAIBHBIE  YHUCIIA.
ApudpmeTrnueckue ornepanuu ¢ JICHCTBUTENbHbIMH  uuciamu. [IpubGmmxEHHbIe
BBIYMCIICHUS], IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHNN.

Crenenp ¢ uenbiM nokazateneMm. CranaapTHas Gopma 3amucH JEHCTBUTEIBHOTO
yucna. Mcnons3oBanue noaxoxasmed (OpMbl 3amuCH JACUCTBUTENbHBIX YHCEN IS
pellIeHus MPAKTUYECKUX 3a7ay U NIPEICTABICHNS JaHHBIX.



ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. J(elcTBUs ¢ apuPpMEeTHUECKUMU
KOPHSIMHU HaTypaJibHOW CTETICHH.

CuHyc, KOCMHYC M TaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbBIE TTPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHoOBHbIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHeHHEe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenne nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHNI 1 HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a/]1a4 U 3a1a4
U3 Pa3IMYHBIX 00JacTel HAyKU U peasibHOM JKU3HU.

DOyHKUUM U TpaduKku

OyHkIus, cnocodsl 3amanust GyHkiuu. ['paduk dyHkuuu. B3aumuo oOpaTHbIe
GyHKIIUU.

OOnacTe ompeneneHUss U MHOXKECTBO 3HaueHM (yHkumu. Hynu ¢yHkuum.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast (yHKLIMS C HaTypalJbHbIM M LENbIM ToKa3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.

TpuroHomerpuyeckas OKpYKHOCTb, ONIPEAEICHIE TPUTOHOMETPUUECKUX (PYHKITUI
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCcKOro aHajaim3a

[TocnenoBaTtenbHOCTH, CHOCOOBI 3aJaHUs MOCIEN0BAaTENbHOCTE. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernueckas U reomMeTpuyeckas Mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
nporpeccun. Popmyra CI0KHBIX TPOLEHTOB. Vcnoib30BaHUe IPOrPECCUN AJIsl PELLICHHUS
peanbHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOrMKa

MHoXxecTBO, omnepauud Haja MHoXecTBamH. Jluarpammsl Oiinepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOIO —ammapara JUuisi  ONHCAHUS PEalbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUH 33]1a4 U3 APYTHX YYeOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KUIIACC

Yucsia 1 BBIYUCJICHUA

Harypanbhubie u nemnsie uncina. [Ipu3Haku 1eTMMOCTH LEIIbIX YHUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. JlecaiTuuabie U HATypajIbHbIE JTOTapU(MBI.
YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COACPIKANTUX JTOTAPU(MBI.



[IpeoOpazoBaHHe BBIPAKEHHUW, COIAEPXKAIIMX CTEIEHH C  PalUMOHAIBHBIM
[IOKA3aTeJIEM.

IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

Jlorapumuueckrue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUW. PenieHue NPUKIAIHBIX 3a0a4 C ITOMOIIBIO
CHUCTEMBbI JIMHEMHBIX YPABHCHUU.

CucteMbl U COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIprumeHenne ypaBHEHMHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 pa3InuHbIX 00JIacTell HAYKU U PEAIbHON KU3HU.

DOYyHKIUHU U TPAPUKHU

Oyukuus. [lepuognueckue QyHkumuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI pyHKInHu. Hanbompiee n HauMeHblee 3Ha4eHHe PYHKIHH
Ha IIPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazarenpHast u gorapudmuyeckas QyHKIUU, UX CBOMCTBA U TpaUKH.

Hcnonp3oBanue rpaukoB GyHKIIUM 1715 pellieHUs] ypaBHEHUN U INHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPU pEHICHUHM 3a7ad M3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepsiBHble (pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[Ipou3BoaHbIE 3J€MEHTApHBIX (PYHKIUH. POpMysbl HAXOXKICHHS MTPOU3BOIHOU
CYMMBbI, TPOU3BEJECHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre NpPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HamOONbIIEro M HAUMEHBIIETo 3HAaueHHUs (yHKUMU Ha
OTpE3KE.

IIprMenenne nporu3BOAHOM U1l HAXO0XKACHUS HAUTYUIIEro PELIeHUs B IPUKIAAHBIX
3aj1a4yax, AJs ONpeieTIeHUs] CKOPOCTHU MpoLecca, 3alaHHOr0 (pOPMYION WU rpa(UKOM.

[TepBooOpaznas. Tabnuila nepBoOOPaA3HBIX.

WNurerpai, ero reomerpuueckuii u GU3ndecKuil CMbICI. Bbrurciienne nHTerpania mo
dopmyne Hetorona—Jleitonuma.

IHIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenne yueOHOTO npeamera «MaTemaTnkay T0JDKHO 00eCTIeunBaTh JOCTHKEHNE
Ha YPOBHE CPEJAHETO 00111er0 00pa30BaHuUsl CICIYIOMIUX JUIYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  PE3yNbTAaThl  OCBOEHUS  MPOTPAMMBl  Y4eOHOTO  TpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:
['paxk1anckoe BOCIIUTaHHE:



c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3WIMK OOYYArOMIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO 4JIEHa POCCUMCKOrO OOIIECTBA, MPEICTABICHUEM O MAaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP TPAXKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMAJIBHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHHUEM.

[TatproTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TIpakIaHCKOW HWICHTUYHOCTH, YBAXKEHHS K
MPOIUIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUAM POCCHUCKMX MATEMATUKOB M POCCHUMCKOW MATEMATHUYECKOM IIKOJIBI, K
MCITOJIB30BAHUIO ATUX JOCTHIKEHUH B IPYTUX HAyKax, TEXHOJIOTHIX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapona; CHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKJIIOUYasl 3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pa3jInYHbIX BUJOB UCKYCCTBA.

®u3nvecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHIThH MAaTEMATUYECKUE 3HAHUS B MHTEpecax
30pOBOTO U 0O€30macHOTr0 00pa3a >KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO  (30pOBOE MNHUTaHHE, COATAaHCUPOBAHHBIA PEXKHUM 3aHATUH M OTIbIXA,
perynspHas (¢u3uyeckass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMS, IIPHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JAESTEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYydy, OCO3HAHMEM IIEHHOCTH TPYAOJt00Us; HHTEPEeCcOM K
paznu4yHbIM chepam MpoPeCcCUOHAIBHON IEATeTbHOCTH, CBI3aHHBIM C MATEMATHKOM U €€
NPWIOKEHUSIMUA, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTEMaTUYECKOMY OOpa30BaHMIO M CaMOOOPA30BAHMIO HA TMPOTSHKCHUHM BCEH KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHUYECKUX 33a/1a4 MAaTEMATUYECKOM
HaIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO ~ DKOJIOTMUECKON  KYJIbTYpbl, TOHUMAHUEM  BIUSHUS
COITMATIbHO-PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MMPUPOTHON U COLIMAIBHOM CpeIbl,
OCO3HAaHMEM TIJI00AJILHOTO XapakTepa JKOJOTHYECKUX TMpoOJieM; OpHEHTalue Ha
NPUMEHEHUE MaTeMaTUYECKUX 3HAHWUM JJIsi pelieHus 3a7ad B 00JIaCTH OKpY’Karolien
cpedbl, TUIAHUPOBAHUS TOCTYNKOB W OLIEHKM HMX BO3MOXXHBIX TOCIEICTBUN s
OKPYXKaroUIEH CPeIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTHKH, MTOHWUMAHUEM MaTeMaTHUYeCKOU
HayKHU Kak c(hepbl 4eTOBEYECKOMN AEATEIHHOCTH, ITANIOB €€ Pa3BUTUS W 3HAYMMOCTH JIJIs
pa3BUTHS [MBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKA W MaTeMaTUYECKOU



KYJBTYPOU KaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH IPOEKTHYIO U
UCCIIE0BATEIbCKYIO AEATEIBHOCTh HHANBUAYAIBHO U B TPYILIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMmbl  y4yeOHOTO MpeaMera
«MaremaTuka» XapakTEepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
0elcmeusMuY, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHBIMU
Dpe2yAIMUGHbIMU OetCMBULMU.

1) Vuueepcanvuvie noznasamenvHvle Oeticmsus, 0becneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHLIX NPOYECcco8 ooOyualowuxcs (oceoenue memooo8 NO3HAHUS
OKpYIHCAIOWe2c0 MUpa, npuMeHeHue J102UUeCKUx, Uccie008amenbCKux onepayuti, YyMeHu
pabomams ¢ ungopmayueti).

bazoBele nornueckue qeUCTBUS:

. BBUSIBISITh M XApaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHSTHM, OTHOIICHUN MEXIY MOHSTHUSMU;
dbopMynHpoBaTh ONpEeNeHUsI TOHSATUH; YCTaHABIUBAThH CYIIECTBEHHBIN
npu3HaK Kiaccuukaluu, OCHOBAHMS JUIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU POBOJUMOI0 aHAIIN3A;

. BOCIIpUHUMATh,  (opMyaupoBaThb U  MPeoOpPa3OBHIBATH
CYXKJICHUS: YTBEPJUTEIbHbIC U OTPULIATEIbHbBIC, EIMHUYHbIE, YACTHBIC U
001111€; YCIIOBHBIE;

. BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeurs B (pakTax, JAHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSX;
npejjiarath ~ KpUTepUU  JUJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

. JeJaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOYEHUW, YMO3aKJIIOYEHUUN M0
aHaJIOTHH;

. MPOBOJNTH CAMOCTOSATENIHHO JI0KA3aTEIbCTBA MATEMATUYECKUX
YTBEPKACHUN (MIPAMBIE U OT IPOTUBHOI'O), BBICTPAUBATh ApryMEHTALINIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbI;

. BBIOMpATh CHoco0 pemeHus y4eOHOM 3aaaud (CpaBHUBATh
HECKOJIbKO BAapHUAHTOB pEIICHUs, BHIOUpATh HauboJiee MOIXOMSIINI C
y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUER).

bazoBblie nccrenoBarenbckue TeUCTBUSA:

. WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0OBATEIBCKUI WHCTPYMEHT
MO3HaHUS; (OPMYJIUPOBATH BOMPOCHl, (PUKCUPYIOIIUE MPOTUBOpEUHE,
nmpo0JemMy, YCTaHABIMBATh HCKOMOE M JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

. MPOBOJUTH CAMOCTOSITEJIbHO CIJIAHWPOBAHHBIA SKCIEPUMEHT,
WCCJIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTU4eCKOro
00BbeKTa, SBJICHUS, TMIPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;



. CaMOCTOSTENLHO (hopMyTUpOBaTh OOOOIICHUS W BBIBOIBI IO
pe3yibTaTamM MpOBEAEHHOTO HAOJIOACHMS, UCCIEIOBAaHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHHU;

. IPOTHO3UPOBATh BO3MOXHOE PAa3BUTHUE IMpoIlecca, a TaKkKe
BBIJIBUTATH MPEIIOJIOKEHHS O €r0 Pa3BUTHUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nandopmariueii:

. BBISBJIITE JeUITUTH MHOPMALMK, JaHHBIX, HEOOXOJIMMBIX
JUIsl OTBETA Ha BOIIPOC U JJIsI PEIICHUS 3a/1auu;
. BEIOWpATh WH(OPMAITUIO U3 MCTOYHHUKOB PA3IMYHBIX THIIOB,

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

. CTPYKTYpUpOBaTh  HWH(POPMAIMIO, TPEACTAaBIATH €€ B
pa3auuHbIX (GopMax, WILTIOCTPUPOBATEH TpadUUeCcKH;
. OIICHUBATh HAAEKHOCTh HH(OpPMAIMU MO CaMOCTOSTEIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSM.
2) YHnueepcanvhvie KOMMYHUKAMUBHbLE Oeticmaus, obecneyusaiom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUWUXCSL.
Ob6mienue:
. BOCIIPUHUMATH U POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUU C

YCIIOBUSMH U TEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPCHHUS B YCTHBIX W NMUCBMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 10
XOJTy pelIeHUs 3a/1a9i, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3yJIbTaT;

. B XoAec OOCYXIECHHS 3aaaBaTh BOIIPOCHI 110 CYIIECTBY
00CcyX)1aeMoi TeMbI, MPOOJIEMBI, PEIIacMOi 3aJjauu, BbICKA3bIBaTh UCH,
HaIleJICHHBIC HA TIIOMCK PEIICHUS; COMOCTaBIISITh CBOM CYXICHHUS C
CY)KIEHUSIMH JIPYTHUX YYaCTHUKOB JIMAJiorTa, OOHAPYXKWUBATh pa3judue U
CXOJICTBO TIO3UIINI; B KOPPEKTHOH hopme hopmynupoBaTh pa3HOTIacus,
CBOU BO3paKCHUS;

. IPECTaBIATh PE3YJIbTAThl PEIICHUS 3a/ayd, DKCIEPUMEHTA,
UCCJICIOBAHUSI,  TPOEKTa;  CaMOCTOATENHbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPEe3EHTAIIUN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

. NOHUMAaTh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIAHOU H
WHIWBUyAJIbHOW pabOThl MpH pENIeHUH Yy4eOHBIX 3aaad; MPUHUMATH
IIeJb  COBMECTHOM  JIEATCIBLHOCTH, IUTAHUPOBATH  OPTaHU3AIIUIO0
COBMECTHOM pabOTHI, pacmlpeneisaTh BHIbI padOT, IOTOBAPUBATHCA,
00CyXKIaTh POIIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

. y4acTBOBaTh B TPYMIOBBIX (QopMax paldoTel (0OCyxAEHUS,
0OMEH MHEHHUM, «MO3TOBBIE IITYPMbI» W WHBIC); BBHIIOIHITH CBOIO YaCTh
paboThI U KOOPAUHUPOBATH CBOU ICUCTBHUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOIIUI MPOAYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.

3) Vhusepcanvuvie pezynsmuenvle Oelicmsusi, obecneuusaiom @Gopmuposaie
CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.



Camoopranuzanus:

COCTAaBJISITH IJIaH, AJITOPUTM PELIECHUS 3a/1a4, BHIOMPATH CLIOCO0 PEIIeHUs C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTUPOBAaTh M
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb:

. BJIaJ€Th HaBBbIKAMHU  [IO3HABaTEIbHOM  pediekcuu  Kak
OCO3HAaHMUSI COBEPUIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOILECCOB, HX
pe3yNbTaTOB; BIAAETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U Pe3ysbTaTa peuIeHUs] MaTEMaTUYECKOM 3a1auH;

. NPEABUNIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpPH
pELICHUH 33]1a4i, BHOCUTh KOPPEKTUBBI B IESITEILHOCTH HA OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAWJICHHBIX OIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

. OIICHUBAaTh COOTBETCTBHE peE3yjibTaTa IEJIH M YCIOBUSIM,
OOBSACHATh NPUYMHBI JOCTIKEHUS WIM HEIOCTIXKCHHUS PE3yJIbTaToOB
NeSATEIbHOCTH, HAXOAUTh OMIMOKY, NaBaTh OIEHKY NPUOOPETEHHOMY
OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenne ydyeOHOro Kypca «Auredpa M Hadajga MaTEeMaTHYECKOTO aHajau3a» Ha
YpPOBHE CpefaHero oOmiero o0pa3oBaHUs JOJDKHO 00€CHeYuBaTh JIOCTUXKECHHE
CJIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucna v BBIYUCICHUSA

OnepupoBarh  MOHATUSIMH:  pPAlMOHAJIBLHOE W JICUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOH, MPOIECHTHI.

BoinonssaTh apudMeTnyeckue onepanuu ¢ palmoOHAIbHBIMUA U JIEUCTBUTEIIHLHBIMU
YUCIIaAMH.

BrInonHsITh pUOIMKEHHBIE BHIYUCIICHHMS, UCTIONIb3YS IIPaBUiIa OKPYTJICHHUS, JeIaTh
MPUKUJIKY U OLIEHKY pe3yiibTaTa BHIYMCICHUM.

OnepupoBarh MOHATUAMH: CTETICHb C IIETBIM MOKa3aTejaeM; cTaHaapTHas (opma
3amMuCy  JCHUCTBUTENBHOTO YKCJIA, KOPEHb HATypajdbHOW CTENEHU; MHCMIOJIb30BaTh
MOAXOISANIYI0 (POPMY 3aITUCH JIEHCTBUTEILHBIX YACE JIJIS PEIICHHS TPAKTUYSCKUX 3a/1a4
Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh TOHATHSAMHU: CHHYC, KOCHHYC M TaHTCHC IPOM3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3alUCh IMPOM3BOJIBHOTO YIja 4Yepe3 OOpaTHbIC TPUTOHOMETPUUECKHE
GyHKUHUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh TOHITHSAMHU: TOXACCTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJOE,
palMoHaNIbHOE, HPPAIIMOHATILHOE YpaBHEHWE, HEPABEHCTBO;, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BoimonasaTe  mpeoOpa3oBaHusl TPUTOHOMETPUUYECKHX BBIPAXEHUNW H  peIIaTh
TPUTOHOMETPUUYECKHE YPABHEHUSI.



BoimonusaTe npeoOpa3oBaHMs IENbIX, PAUOHAIBHBIX U  HPPALUOHAIBHBIX
BBIPQKEHUM M pellaTh OCHOBHBIE THUIbI LIEJBIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHMsI M HEPAaBEHCTBA JUIsl PELICHMs] MaTeMAaTUYECKUX 3ajad U
3a]1a4 U3 pazIM4HbIX 00JaCTe HAyKU U peanbHOMN KU3HMU.

MonennpoBaTh peaibHbIe CUTYallud Ha SI3bIKE alIreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3a/layM, UCCJIEN0BaTh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM armmapara aareOphl.

DYyHKIUHU U TPAPUKHU

OnepupoBaTh MOHATHSAMH: (QYHKIHS, CIOCOOBI 3amaHus (QYHKIUH, 00JacTh
OTIpe/IeNICHUs] U MHOKECTBO 3HaueHUH QyHKINH, rpaduK QPyHKINN, B3aUMHO 0OpaTHBIE
(GYyHKITIH.

OnepupoBaTh MOHATHUSAMHU: YETHOCTh M HEUETHOCTh (DYHKUIMU, HYIU (YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKUNN AJIs1 pELICHUS] YpaBHEHUI.

Crpouth M uuTaTh rpa@uKyd JIMHEWHOM (QYHKUMH, KBaJpaTUYHOW (yHKUUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Hcnonb3oBath rpaduku GYHKIMM 1)1 UCCIEAOBAHUS IPOLECCOB U 3aBUCUMOCTEN
OpU PELICHUH 337a4y U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOM >KU3HH; BBIPAKaTh
(opMysiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU.

Hauyana maTeMaTH4yecKoro aHajaimu3a

OnepupoBaTh  TOHATUAMU:  TOCIEAOBATEIbHOCTh,  apupMeTHUeCKas U
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKas TPOrpeccus,
cymMMa 0E€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOMN MTPOTPECCHUHU.

3amaBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOWCTBA MOCJIEAOBATEIIBHOCTEM WM NPOTPECCUU I PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOrMKa

OnepupoBaTh NOHATUIMH: MHOXKECTBO, ONE€paIK HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JUisl ONHCAaHUS pealibHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yUYEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUIAMHU: OIIPE/IEICHHUE, TEOPEMa, CIEICTBUE, 10KAa3aTEIbCTBO.

11 KUIACC

Yucsa v BBIYUCJICHUS

OnepupoBaTh NOHATUSIMU: HATYpaIbHOE, LIEJIO€ YHUCIIO; WCMHOJIb30BaTh MPU3HAKU
JNETMMOCTH LEJbIX YHUCEN, PAa3JI0KEHUE YHCiIa HAa TMPOCTHIE MHOXUTEIM Ui PEIICHUS
3a7ad4.

OrniepupoBatTh MOHITUEM: CTETICHB C PAIIMOHATBHBIM MOKA3aTEIEM.

OnepupoBarth MOHATUSMU: JorapudM UYHCIA, JNECATHYHBIE W HaTypajbHBIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA



[IpuMeHsTh CBOMCTBA CTENEHU MJsl MPEOOpa30OBaHMs BBIPAXKEHHM; ONEpUPOBATH
NOHATUSMU: TIOKa3aTEIbHOE YPABHEHHME M HEPABEHCTBO; pPEIIaTh OCHOBHBIE THIIbI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonssaTh npeoOpa3oBaHusl BEIPAKEHUM, COAEPKAIUX J0rapu(pMbl; OTIEpUPOBATH
MOHATUSMU: JIOTApU(MHUUECKOE YpaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI
norapu(MUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUrOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEHHBIX YpaBHEHUH M €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPABHEHUN I PELICHUS IPAKTUYECKUX 3a7a4.

Haxomute pemieHus npocTeMmmx CUCTEM M COBOKYIHOCTEM pPalMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTYallMH Ha SI3bIKE aJIreOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIEA0BATh ITOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM ammapara anreOpsl.

DOyHKUUM U TpaduKu

OnepupoBath MOHATUAMU: TIEPUOAUYECKAsT (PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
GYHKIUM, TOYKHA IKCTpeMyMma (YHKIMHM, HAuOOJbIIEe W HAUMEHBIIEe 3HAUYCHUS
GYHKIIMM HA TPOMEXYTKE; UCIOJIb30BaTh MX IS UCCIAEAOBaHUS (YHKIUHU, 3aJaHHOU
rpagukom.

OnepupoBarh MOHATUAMH: TpadUKH [OKAa3aTeIbHOM, JorapuMUUYECKOd U
TPUTOHOMETPUUYECKUX (YHKLUMMA; M300pakaTb WX Ha KOOPAMHATHOM IJIOCKOCTH M
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM IUIOCKOCTH TpaUKH JUHEHHBIX YpPAaBHEHHN U
HCIIOJIb30BaTh UX JJISI PEIICHHS] CUCTEMBI IMHENHBIX YPABHEHUN.

Ucnonb3oBath rpaguku PyHKIMMA 151 UCCIEA0BAHUS MTPOLIECCOB M 3aBUCUMOCTEMN
U3 JIPYTUX YYEOHBIX TUCLMILIINH.

Havana MaTeMaTH4eCKOI0 aHAJIH3a

OnepupoBarh MOHATUSIMH: HEMpepbIBHAS (PYHKIUS; MPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh TEOMETPUUYECKUN W (PU3NYECKUM CMBICI TPOU3BOJIHON [JISl PEIICHUS
3a1ad4.

Haxonuth mnpou3BOJIHBIE D3JEMEHTAPHBIX (YHKIHMM, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOJHYIO Ui MCCIEAOBAaHUS (PYHKIMU Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEAOBAHMS K TOCTPOEHUIO FPAPHUKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKJICHHMS HAWIYYIIETO pEIICHHUS B
NPUKIIAIHBIX, B TOM YHCJIE COUUATIBHO-P)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBath NOHIATUSIMU: IEPBOOOPA3HAS U UHTETPAJT; IOHUMATh T€OMETPUYECKUI
1 GU3HYECKUI CMBICT UHTErpaa.

Haxonuth mepBooOpasHble AeMEHTapHbIX (YHKIMMA; BBIYUCIATH WHTErpajl Mo
dbopmyne Hrrorona—JleiOnura.

PemaTe mnpukimagHele 3aJadyd, B TOM YHUCIE COLMAIBbHO-3KOHOMHUYECKOIO U
(pu3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3a.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

‘ ‘ ‘ Koan4yecTBo 4acoB




n/

HaumenoBaHme pa3jiesioB u
TeM NPOrpaMmbl

KonTpoabu

Bcero
ble paboThI

IIpakTnuec
KHe padoThl

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBarteinb
Hble pecypchl

MHokecTBa pallMOHAIbHBIX
U IEWCTBUTEIBHBIX YUCEIL.
PanmonansHbie ypaBHEHUS U
HEPAaBEHCTBA

22 1

https://uchi.ru

OyHKIMH U Tpa(UKH.
CrereHs ¢ LEIbIM
[oxKasarejieM

https://uchi.ru

Apudmerndeckuii KOpeHb N—
O CTEIICHHU.
HpparnmonansHbie
ypaBHEHUS U HEPABEHCTBA

28 1

https://uchi.ru

Dopmyisl
TPUTOHOMETPUH. T pUroHOMET
pUYECKHE YPABHEHUS

32 1

https://uchi.ru

ITocnenoBareabHOCTH U
MIPOTPECCHH

https://uchi.ru

6

[ToBTOpEHME, 0000IICHUE,
CHCTEeMAaTH3aIUs 3HaHUU

https://uchi.ru

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102 4

11 KITACC

n/n

Koaun4yecTBO 4acoB

HaumenoBanue pa3
JeJIOB U
TeM NPOrpaMMbl

Bcero

KoHTpobHBI
e padoTsI

IIpakTHYeckHn
e padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibH
ble pecypchl

Crenens ¢
palMOHAIILHBIM
MIOKa3aTeNEM.
[TokazarenbHas
byHKLUS.
[Toka3arenbpHble ypaB
HEHUS U HEpaBEHCTBA

12

https://uchi.ru

Jlorapugpmuueckas
byHKIHS.
Jlorapugpmuueckue
YPaBHEHHUS U
HEPAaBEHCTBA

12

https://uchi.ru

Tpuronomerpuuecku
€ QYHKIINH U UX
rpauKu. 9
TpuronomeTpuaeckn
€ HepaBEeHCTBA

https://uchi.ru




[IpounsBoaHasl.
4 [IpumeneHnue nmpouns3B
OJHOM

24

https://uchi.ru

Hurerpan n
€ro IPUMEHEHUs

https://uchi.ru

6 CucreMbl ypaBHEHHUI

12

https://uchi.ru

Harypasbnsie u
LIEJIBIE YNCIIA

https://uchi.ru

[ToBTOpEHME,

8 000011IeHNE,
cUCTeMaTH3aIus 3Ha
HUU

18

https://uchi.ru

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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