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INOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma yueGHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUI CaMOpAa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATEIBHOTO DPA3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIMPYET CBOU AOCTHKEHHsI B MaTeMaTHUeCKOi (opme.

Kypc anrebpsl 1 Hauasl MaTeMaTHYECKOr0 aHaJIM3a 3aKJIa/JbIBAET OCHOBY JUIsl YCIIEHIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKA CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKIHSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaM3a B CTapIIei IIKOJIEe YJalluecs MOJYYaroT HOBBIA ONBIT PEHICHUS NMPUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~ MaTeMaTW4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIpPETAlNK  TIOJYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuan, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
Tak M 4Yepe3 cHenuduky YydyeOHOW JeATeNbHOCTH, TpeOyIoled CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIBHOW KOHIEHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meronuku oOyueHust anreOpe M HadajlaM MaTeMAaTHYECKOTO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrpykTypa Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a» BKIIFOYAET CIECAYIOIINe
coJiepKaTelbHO-METOqUYecKue JUHUU: «YUucna W BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanusa», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKHUE JIMHUM H3Yy4aroTCsl Ha MPOTSDKEHUH JBYX JIeT
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMNOJHSAS APYT Apyra U MOCTENEHHO HaChIIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JlaHHBIH Kypc SBJs€TCSs HMHTETPATHBHBIM, MOCKOJIBKY
o0benuHsET B cebe CcoAepKaHWEe HECKONbKMX MaTeMaTU4eCKUX JAUCLUILIMH: anreopa,
TPUTOHOMETPHUS, MATEMaTHUECKUI aHaIN3, TeOpHs MHOKECTB U Ap. [To Mepe Toro kak ydaruecs
OBJIIEBAlOT BCE Oojiee IIMPOKUM MATEMaTHYECKUM allaparoM, y HHUX IOCIEeI0BaTeIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOENb pealbHON

2

[okymeHT co3aaH B anekTpoHHon chopme. Ne 25 ot 17.05.2024. Ucnonnutens: WanaynnuH P.B. 0 AIEKTPOHHbINA
CtpaHuua 2 n3 15. CtpaHnua cosgana: 17.05.2024 16:20 =¥ TATAPCTAH



CUTYyalluM, NMPUMEHATh 3HAHU, MOJyYeHHBIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpMYIHMpOBAaHHOW MaTeMaTHYeCKOM 3aqadd, a
3aTeM UHTEPIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.

CognepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpILIAeT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIYUCITUTENIFHBIX HABBIKOB, BKJIIOYAIOUIMX B CE0S MCIOJB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JEMCTBUTEIIPHOIO YHWCJA, YMEHHE pPALMOHAIBHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
OPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromecs TMOJYyYalOT HAaBBIKA MPUOIMKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JNEWCTBUH C YWCIaMM, 3alMCaHHBIMH B CTaHIApTHOH ¢opme,
MCII0JIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOYy4YeHHs B
CTapuiel IIKoJIe, IIOCKOJIbKY B KaXIOM pas3zesie IporpaMMmbl IPEAYCMOTPEHO pELIECHUE
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
palMoHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB M UX cUCTEM. [loayueHHble yMEHUS HUCIONb3YIOTCA MIPU MCCIIEJOBAaHUU
(GyHKIMI C TOMOIIbIO MPOU3BOJHON, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHU GyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ceOs1 Tarkke (GOpPMHpPOBAHHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LEJbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a Takke
BBIPOKEHUH, COAEPKAIIMX CTENEeHU W JorapudMmbl. bmarogapss m3ydeHUIo anredpamyecKoro
MaTepuaia MPOUCXOIUT JalbHEeHIee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
dbopMamu, peaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxarenbHo-MeTonuyeckass JUHUS «DyHKIUU U TpadUKU» TECHO IMEperuieTaeTcs ¢
JPYTMMH JIMHUSMH Kypca, TOCKOJIBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUMUN AIs
pelieHus 3a1ad U3 APYrux Y4eOHbIX MPEeIMETOB M pealbHOM KM3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aTom Gosnbiioe
BHUMaHue yjensercss (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEIOBATh TMOJIY4YeHHbIE (DYHKIHMH, CTPOUTh HUX TpaduKH.
Martepuan 3TOH cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHod  (opme:
aHAJTUTUYECKOM, Trpaduyecko U clIoBeCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JaromuMcs, Y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH IpaduKu (PYHKIMNA, ONPEAEIATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHMUeCKUX MOJEeel pealbHbIX CHUTYyallli, HaXO0KJIeHUus
HAaWIy4llero peHleHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHMYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBIIUIEHUS, (POPMHPOBAHUIO YMEHHUI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaAIOT O
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BBIIAIOIINXCSl pPE3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HayKHd, U HX
aBTOpax.

CopnepxarenbHO-MeTOANYECKAsl TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE paslenbl MAaTeMAaTHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO0 MOJICIUPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell peaJIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIel C IOMOIIbIO anmnapaTa ainreopsl u
MaTEMaTUYECKOI0 aHajlu3a M MHTEPHpPETAluy IIOJyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 DPa3feiioB IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliydecss — pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBarThCsi, HMCIONB30BATh AHAIOTHIO, 0000maTh W KOHKPETH3HPOBATH IPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueGHOM mi1aHe Ha U3ydeHHe Kypca anreOphl ¥ Hayal MaTeMaTHIeCcKOro aHajau3a Ha 6a30BOM

ypoOBHE 0TBOJUTCA 2 yaca B Hejento B 10 kiacce u 3 yaca B Hegenmto B 11 knacce, Bcero 3a J1Ba
roga ooyuenus — 170 gacos.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ pAlHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAJHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIbHOW KU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazatenem. CranmaptHas Gopma 3amicH ACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTudyecKkuMu
KOPHSIMH HAaTypaJIbHOM CTEIICHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Perenue nenbIx U 1poOHO-pAIIMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33Ja4 W 3aJad W3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoOsl 3ananust GyHkuun. I'padux Gynxnun. Bzanmuo oOpatHblie GyHKINN.

Ob6nacTp onpeneneHuss U MHOKECTBO 3HaueHui ¢pyHkiuu. Hynu ¢ynxnuun. IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0# CTENEeHN.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YHCIIOBOIO apryMEHTA.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBbIBArOLIe reoMeTpU4YecKord MPOrpeccui.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccCUu Ul PELICHHS PEalbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HajJ MHoxecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIUCAaHUS pPeajbHbIX IPOLECCOB U SIBICHUMU, IpU
pelIeHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.
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11 KUIIACC

Yucia ¥ BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHUN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHMH. PenieHue NpUKIaIHBIX 3a1ad C MOMOLIBIO CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKIUH U TpaPUKH

Oynkuus. [lepuonnmyeckue  Qynkuuu. IIpomMexyTku  MOHOTOHHOCTH — (YHKILHH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUHM W TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepoiBable pyHKIIMU. MeTon HHTEPBAJIOB /1711 pELICHHS] HEPABEHCTB.

[TpousBonHas Gynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHbIE 31€MEHTApHBIX (QYHKIUH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHre POU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajaydax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3alaHHOro (opMysIoi Hiu rpadukom.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MuecKkuil cMbicia. Brluncienue HHTErpaga 1o
dbopmyne Hetorona—JleriOnuna.
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IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenue y4yeOHOro mpenmera «MaTeMaTHKa» JOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS MPOTpaMMbl ydeOHOro mnpeamera «MareMaThuka»
XapaKTEepU3YHTCA:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TpaxkIaHCKOro o0OIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
TOCTHIKEHHUH B IPYTMX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOUasg JCTETHUKY  MAaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe mHTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPU 3aHATHUIX CIIOPTUBHO-030POBUTEIIHHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIieil nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEMaTHIECKON HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, TMOHMMAHHUEM BIHUSHUS COIUATBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:
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c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHUMaHUEM MaTeMaTUYeCKOM HayKu Kak cdepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4ecKo KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Vrueepcanvnvie noznasamenwvmwle oeticmsus, obecneuusarom hopmuposanue 6A306b1x
KOCHUMUBHBIX NPOYECCco8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBeIe TOrHYECKUE NEUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MNOHSTUM, OTHOILIEHUN MEXIYy MOHATUAMHU; (HOPMYJIMPOBATH ONPEAENICHUS MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JAaHHBIX, HAOJMIOACHMSIX W YTBEPXKACHUSX; IpEAjaratb KPUTEPUM ISl BbISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIpsSIMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJBL;

e BbpIOMpaTh CMOCOO pemeHus: y4eOHOM 3ahauu (CpaBHUMBAaTh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KpUTEPUEB).

ba3oBble HccnenoBaTenbCKue NEHCTBUSA:

® CNOJNIB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  I1O3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MpodieMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTh4ecKoro oOBbeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CcaMOCTOATENbHO (opMynupoBaTh O0OOIIEHHS U  BBIBOABI IO  pe3yjbTaTam
POBENEHHOT0 HAOIIOACHMS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEITOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUTSL pEeIlIeHUs 3a1a4H;

8

[okymeHT co3aaH B anekTpoHHon chopme. Ne 25 ot 17.05.2024. Ucnonnutens: WanaynnuH P.B. 0 AIEKTPOHHbINA
CrpaHunua 8 n3 15. CTtpaHnua cosgaHa: 17.05.2024 16:20 =¥ TATAPCTAH



e BpIOMpaTh HMH(POPMAIMIO W3 HWCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJU3UPOBATb,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvnvie kommyHukamuensie oericmsus, odecneuusarom c@opmuposaHHoCmy

COYUANbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
OoOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHHs 3a]aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJIEH, HAICJIEHHBIE Ha IOMCK PEILICHUs;
COMOCTABJISAITh CBOU CYXKIEHHS C CYXACHHUAMHU JPYIMX YYacCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3UIMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUIEHUS 3a7add, YKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTALUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHUYECTBO:

® [IOHMMAaTh U HUCIIOJIb30BaTh MPEUMYILIECTBA KOMaHAHONW W WHIUBUIYaTbHOW padOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbI pPadoT,
JIOTOBapUBaThCsA, OOCYXJaTh IMpolecc U pe3ynbTar padoThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

® y4acTBOBAaTh B IPYIIOBBIX popmax padboThl (00CyX1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBl» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl M KOOPIAMHUPOBATH CBOU
JENCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vnusepcanvnvie pecynamugnuie oeiicmeus, obecneuusaom @Qopmupoeanue CMuiCl068bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTABIIAThH IJIaH, AJTOPUTM pELICHMs 3ajayd, BbIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI PEIIeHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOIIB:

e BJaJeTh HaBbIKAMM I[IO3HABATENBHOM pE(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuIeHHs MaTeMaTHuecKO
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IpPH PEUICHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
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INPEJIMETHBIE PE3YJIBTATDI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadajsa MaTeMaTHYECKOTO aHaJIN3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO O0ecledyrBaTh AOCTHKEHHE CIEIYIOIUX MPeAMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeinonHATe  apudmernyeckue ONepaluyd € PAaNUOHAIBHBIMU M J€HCTBUTEIIBHBIMU
qHCIIaMHU.

BbinonHATe npuOIMKEHHBIE BBIYMCIEHMS, MCIONB3YS IpaBWa OKPYIJIEHUS, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEHCTBUTENIBHOTO YMCJIa, KOPEHb HAaTypaJbHOM CTENEHM; MCIOJIb30BaTh MOAXOIAIIYI0 (hopmy
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

OnepupoBaTb NOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusi 1 HepaBeHCTBa

OnepupoBaTb NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
MpPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX — BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonsATe npeobpa3zoBaHus LIEbIX, PALMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHHMS MaTeMaTUYEeCKUX 3a/1ad U 3a4ad u3
Pa3IUYHBIX 00J1aCTeN HayKU U pealbHON )KU3HU.

MogenupoBaTh peajbHblE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMH: (QYHKIUS, CIIOCOOBI 3alaHus (PYHKIUHU, 00JacTh ONpe/eeHus
Y MHOYKECTBO 3HaU€HUN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QYHKIUU.

OnepupoBaTb MOHATUSAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HyIH (QYHKIHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GQyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpouth 1 yMTaTh rpa@UKU JUHEHHON (QYHKIMM, KBaJAPATUUYHON (YHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN TSI UCCIIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TpH
peLIeHUH 3aJad U3 JAPYruX y4yeOHBIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXaTh (opMyIamMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Havana mareMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEILHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTpuyecKas Mporpeccus, cymma
0eCcKOHEUHO yObIBaOIIei FreOMETPUIECKON MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCUM I PELIEHUS PealbHBIX
3aJa4 MPUKJIaHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA
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OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pPALIMH HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Ijisl ONUCaHUs PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX TPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

OnepupoBaTb NOHATUSMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCEIT, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKHUTEIN JJIs PEILEHUS 3aad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJILHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIOrapu(M YUCIIa, 1eCATUYHBIC U HATYpaJbHbIC JIOTapu(MBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpumensaTs cBoOicTBa CTemeHW s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMHM: IIOKA3aTelIbHOE YPAaBHEHUWE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
IIOKAa3aTeNIbHBIX YPABHEHUH U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMs BBIPAXKEHUN, COJEp)KALIMX JIOTapu(MBbl; ONEpPUpPOBATh
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHWE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapuPpMHUECKUX YPABHEHUN 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUI U €€ pelleHue; UCI0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npocTemmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHblE€ CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33a4H, UCCIEN0BATh IIOCTPOEHHBIE MOJEIIN C
MCII0JIb30BaHUEM arrapaTa ajareopbl.

DOyHKIUH U rpaduKu

OnepupoBaTh MOHATUSAMHU: TepuoanyecKkass (QYHKIUS, TNPOMEKYTKH MOHOTOHHOCTHU
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHblee 3HadeHUs (YHKIHMM Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mcce0BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKU  [OKa3aTeNbHOM,  JorapupMuyeckod  u
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh X HA KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEIIEHUS] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTU TpaduKH JIMHEHHBIX YpaBHEHUH W
MCIIOJIb30BAaTh UX VISl PEILIEHUSI CUCTEMBI JINHENHBIX YypaBHEHUI.

Wcnonb3oBarhk rpaduku GYHKIMA IS HCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILIUH.

Hayana maTemMaTH4yecKoro aHajaimsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAs  (QYHKUUS;  MPOM3BOJAHAS  (DyHKIHUH,
HCIIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIEHHUs 3a1a4.

Haxoaute mpou3BOAHBIE 3J€MEHTapHBIX (DYHKIMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUA.

Hcnonb30BaTe MOPOM3BOJHYIO IS HCCIAeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHMS K TTOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHHs B IPUKIAIHBIX, B
TOM YHCJIE COI[UABbHO-YKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpal; MOHUMATh T€OMETPUYECKUN U
buznyecKkuil CMbICT UHTETpaa.

Haxoaute mepBooOpa3Hble 3J€MEHTApHbIX (PYHKIUI; BBIYUCIATH MHTErpal mo (opmyie
Herorona—Jleiioumuia.
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Pemarn MNPUKJIAAHBIC 3ala4i, B TOM YUCIIC COLUAIbHO-3KOHOMHUYCCKOI'O U (bI/I?)I/I‘-IeCKOFO

TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

XapakTepa, CpeaACTBAMH MaTEMAaTUYCCKOTI'O aHaIMn3a.

Ne
n/
n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcer KoHTpoibH

0

ble padoThI

IIpakTuyeck
ue padoTsbl

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

MHoxecTBa pallMOHAIBHBIX U
I[eﬁCTBHTeJ’IBHBIX YUCCII.
PanonanbHblie ypaBHEHHUS U
HEPaBEHCTBA

Oynkuun u rpapuku. CTeneHs ¢
IeTIBIM [TOKa3aTeNIeM

14

Apudmerndeckuii KOpeHb N—0i
creneHu. MppanvoHanbHbIe
YpaBHEHUS U HEPABEHCTBA

18

Dopmyiibl
Tpuronomerpuu. Tpuronomerpuy
€CKHE ypaBHEHUS

22

ITocnenoBaTeabHOCTH 1
MIPOTPECCUH

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIUs 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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11 KJIACC

Ne  HaumeHoBanme KosmmuecTBo 4acos DIeKTPOHHBIE

n/ pa3esioB U TeM Becer  Konrpoabubl  Ilpakruyeckn  (uudposbie)

I NporpamMmsbl 0 e padoThl € padoThI 00pa3oBaTeIbHbI
e pecypcenl

CreneHsb ¢
parMoHaIbHBIM
IMOKa3aTelIeM.
IloxazaTenpHas
byHKIHS.
IToxasaTennHBIE
ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckas
byHKIHS.

2 Jlorapugmmueckue 12
ypaBHEHUS U
HEpaBEHCTBA

Tpuronomerpudecku
€ GYHKINH U UX

3 rpadukmu. 9 1
Tpuronomerpuuecku
€ HEPaBEHCTBA
[IpounsBoaHasl.

4 [Ipumenenue 24 1
MIPOU3BOAHOMN
Huterpain u ero
IIPUMEHEHHUS

6 CucreMsl ypaBHEHUH 12 1

Harypasbnsie n
L[eJIble YUCIIa

IToBTOpEHUE,
o0oO1Ienue,
cucTreMaTu3anus
3HAHUHI

OBILIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOI'PAMME

18 2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» MaremaTuka: anrebpa U Hadaira MaTeMaTHIeCKOro aHam3a, reomerpusi, 11 kmacc/
Mopakoud A.I"., CmupaoBa 11.M., Cemenon I1.B., O6miecTBo ¢ orpaHuYeHHON
otBeTcTBeHHOCTRIO « 1Ol MHEMO3HMHA »

* MaTtematuka: anreOpa 1 Hayajla MaTeMaTUYECKOTr0 aHajIn3a, TeoMeTpHs. Airedpa u
Hayajia MaTeMaTu4eckoro ananusa (B 2 yactsx), 10-11 kmacesl/ Yacts 1: Mopakosud A.T'.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noa penakuuein Mopakosuya A.T'.,
OO6miecTBO ¢ orpaHnueHHO# 0TBeTCTBEHHOCTHIO « IOl MHEMO3HNHA »

» MaTtematuka: anreOpa 1 Hayajla MaTeMaTHIECKOT0 aHajIn3a, TeoMeTpHs. Airedpa u
HavaJjia MaTeMaTH4ecKoro ananmusa (B 2 yactsx), 11 kimace/ Mopnkosuu A.I'., CemeHOB
I1.B., Anexcannpona JI.A., MapnaxaeBa E.JI., AkunonepHoe oomectBo «M3mareabcTBo

«HpOCBeH_ICHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1 denepanbHbIif IEHTP UHGOPMAITMOHHO —00pa3zoBarenbHbIX pecypcoB (DLINOP):
http://fcior.edu.ru

2 Enunas xomnekuus nudpoBsix oOpazoBarenbHbIx pecypcoB (EK):http://school-
collection.edu.ru

3 ®ecruBainpb nenarornyeckux uaei "OTkpoIThI ypok': festival. Iseptember.ru

4 Pecypcsl noptaia i odmiero oopasoBanusthttp://www.edu.ru/db/portal/sites/school-
page.htm

5 4 uny Ha ypok MaTeMaTuku (MeToaudeckue pazpadbotku): www.festival.lseptember.ru
6 ®enepabHbIN HHCTUTYT MEAarornyeckux usmepenuit: http://fipi.ru/

7 Onnaitn-tectsl EI'D no maremaruke: http://ege.yandex.ru/mathematics/

8 OTKphIThIN OaHk 3ananuii mo matematuke EI'D: http://mathege.ru/or/ege/Main
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Jluct cornacoBaHus k gokymeHTy Ne 25 ot 17.05.2024
Wuuumatop cornacoBanus: Wangynnud P.B. OupekTop
CornacoBaHue nHnyumpoBaHo: 17.05.2024 16:20

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Wanaynmmn P.B. 17.05.2024 - 16:20
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