PACCMOTPEHO
Ha 3acemganuu [[IMO
PYKOBOJHUTENH

4 T'anumosa P.B.
1poTokos Nel0
oT «28» aBrycra 2023 r.

COTJIACOBAHO .~ WTBEPXIEHO

LL")
7

3aMEeCTUTENb ,queKTopa/ mapexrop MbOY KCILI

no YP ? J\[g} o
¢ ZZ/ ~  Topmeesa JLA. ﬁ [anuesa JI.X.

npuxas Ne456/23 ~ Tlpuka3z 456/23
oT «29» aBrycta 2023 r. - oT «29» aBrycra 2023 r.

PABOYAS ITIPOTPAMMA
(ID 1493819)
Y4ebHoro mpeamera

«Anrebpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a. ba3oBhIi ypoBeHb»

g 10-11 xitaccos

MYHUIUITAIEHOTO OFOKETHOTO 001Ie00pa30BaTEIbHOTO YUPEIK /e HIS
«Kyxmopckast cpenssist mkosia Ne 3
Kykmopckoro MmyHununansHoro paiona Pecriy6svku Tatapceran

Ha 2023-2024 y4yebHslii rox

Pazpabotanu:

BacunmoBa Munsyma PudxarosHa,
YUUTEIb MaTeMaThKu BbICLIIEH
KBaJM(PUKALMOHHOMN KaTeropuu
['anuena DnpMupa PaBusnesHa.,
YIUTEIb MaTeMaTHKU BbICLIICH

KBATM(UKAITMOHHON KaTeropuu
Camarosn Hucad WnsatoBuu,
YUUTEIb MAaTEeMaTHKU U UHDOPMATHKH






MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
6azoBoro ypoBHs jis oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCHIEUMBAET OBJIAJCHHE
KIIIOYEBBIMH KOMIIETEHIMSAMH, COCTABIIIONMMH OCHOBY JUISI CAMOPA3BHTHS W HEIPEPHIBHOTO
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayalla MareMaTHYeCKOTO aHalIHM3a» SBISETCS OJHUM M3 Hamboiee
3HaYMMBIX B MPOTpaMME CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaeT
WHCTPYMEHTAIbHYIO 0a3y s HM3y4YeHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxXcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJaimruecst OBJIaJIeBal0T YHUBEPCATBHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreOpbl u Hauanm MaTeMaTHYEeCKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY UIS YCIICITHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHNMAaHUS OCHOBHBIX TEHICHIIHNA
HSKOHOMHKHU M OOIIECTBEHHOMN >KHU3HH, TTO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MHU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh UX B MOBCETHEBHOW XM3HH. B Toxe
BpeMsi OBJIaZIcHWE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMH KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTUHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAIOTHIO, (hopmMupyer
KpEaTHBHOE M KPUTHYECKOE MBIIUICHHE. B Xo1e n3yueHns anreOpsl M Hadal MaTeMaTHYECKOTO
aHaIM3a B CTapUIeH IIKOJE yJalluecs MOJIy4aroT HOBBIM ONBIT PEIICHMs NMPHKIAJHBIX 3a71ad,
CAMOCTOSITEIFHOTO ~ MOCTPOCHHST ~MAaTEeMAaTHYECKHX MOJENEH  pEalbHBIX CHTyallMid W
MHTEPIIPETAllMH  TOJYYEHHBIX pPENICHWH, 3HAaKOMATCS C NpPUMEpPaMHd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B IpHUpPOJE, HAYKE M B HCKYCCTBE, C BBIAAIOMIMMECS MaTeMaTHYECKUMHU
OTKPBITHSAMH U X aBTOPAMHU.

Kypc o6mamaer 3HaYMTENBHBIM BOCHHUTATEIBHBIM MTOTEHIIMATIOM, KOTOPBIH pealn3yercs
Kak yepe3 yueOHBI MaTepHuall, CIOoCOOCTBYIOIUN (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS,
TaK W dYepe3 cHeuupuKy y4eOHOH JeATeNbHOCTH, TPEOYIOmEeH CaMOCTOATENFHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHOW KOHIEHTPAlMM BHHMAHMSA UM OTBETCTBEHHOCTH 34
MOJTy9CHHBIH Pe3yabTar.

B ocHoBe meroauku oOydeHMs anreOpe M HadalaM MaTeMaTH4eCKOrO aHalu3a JIC)KUT
NeATeNbHOCTHBIA IPUHIUI 00y4YeHUs.

Crpykrypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYACT CIEAYIONIIE
COZIepKaTeIbHO-METOIMYECKHE JUHHUU: «Yucna u BeMHCICHUS», «DYHKIMU U TpapuKm»,
«YpaBHEHHUSI U HEpaBEHCTBa», «Hauama Maremarndeckoro aHaimmsza», « MHOXKeCTBa M JIOTHKA.
Bce ocHOBHBIE COzEpKATEIbHO-METOIUYECKHE JIMHUM H3Y4aroTCsl HA MPOTSDKCHUH IBYX JIET
oOy4yeHHs B cTapllel MHIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M MOCTENEHHO HAchIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JIaHHBIH Kypc SBIS€TCS HHTETPAaTHUBHBIM, MOCKOJIbKY
oObenuHsieT B ce0e coJepKaHWe HECKOJbKMX MaTeMaTU4YecKMX AWCHUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. [lo Mepe Toro kak ydamuecs
OBJIaZIEBAlOT BCE OoJjiee MIMPOKUM MaTeMaTHMUYECKUM ammaparoM, y HHX [OCIEI0BaTeIbHO
¢dopMuUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTHYECKYI0 MOJENb pPealbHOM
CUTYyalluu, NMPUMEHATh 3HAHUs, MOJIydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTUYecKOro
aHaJM3a», JUIsl pelIeHUs] CaMOCTOSITEbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayu, a
3aTeM MHTEPIIPETUPOBATH MOJIYYEHHBIH pe3yIbTar.



CopepxarenpHo-MeTOAMYECKass  JMHMS — «Yucia W BBIUMCIEHHS»  3aBEpIUAET
(bopMuUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HAa4yaTto B
OCHOBHOH mIKoJe. B crapieii mkose ocoboe BHUMaHUE yaensercss (JOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIIBHBIX HABBIKOB, BKIIIOYAIONIUMX B Ce0S MCHOJIB30BAHUE PA3IMYHBIX (HOPM 3arUCH
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pALUOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JAENIaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuarolmuecs TMOJIy4aloT HaBbIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS JACWCTBUN C 4YHCIAaMH, 3alMCAHHBIMU B CTaHJApPTHOH ¢opme,
HCI0JIb30BAHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YeTCsl HAa NPOTSHDKEHWHM BCEro OOydeHus B
CTapuieil IIKoJIe, IOCKOJIbKY B KaXJIOM pas3feie IporpaMMmbl MPEAYyCMOTPEHO pEILIEHHUE
COOTBETCTBYIOIIUX 3a/1a4. OOyuaroluecs: OBIaeBalOT Pa3InYHbIMU METOJAMHU PELLIEHUS 1IEIbIX,
paloHaIbHBIX, UPPALIUOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHble yMEHUS UCIOJIB3YIOTCS MIPU UCCIIEI0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, pElIeHHH MPHUKIAJHBIX 3a/ad U 3aJa4 Ha HaxoXJACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHas copep)karenbHas JUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢opMmynam, MnpeoOpa3zoBaHUs
LENbIX, PAlUOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakKke
BBIPKEHUH, COJlep)KalluX cTerneHu U Jorapudmsl. biaromaps mu3ydeHHro anreOpanyeckoro
MaTepuasa MPOUCXOAUT JajibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (GOPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PpacCyXICHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopmamMu, mpecTaBICHHs] 3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33J1a4, HaTJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopnepxaTtenpHo-MeToAuUeCKast JIMHUS «DYHKIUMM U rpaduKm» TECHO NEpeIuieTaeTcs ¢
IPYTHMH JIMHUSIMH Kypca, TIOCKOJIBKY B KAaKOM-TO CMBICIIE 3alaéT IOCIIENOBATEIbHOCTD
W3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TMOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBOHCTB M TIpaMKOB, HCHOJIb30BaHHE (QYHKIMH A7
peleHus 3aja4 U3 JPYrux y4deOHBIX NMPEIMETOB M PEaNbHOM JKU3HU TECHO CBS3aHO KaK C
MaTeMaTU4YECKUM aHAJIM30M, TaK U C pelIeHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gonbiioe
BHUMaHME yjaensercss (GOpMUPOBAHHUIO YMEHHUS BbIpaxaTb (OPMYIaMU 3aBHCHMOCTU MEXIY
pasMYHBIMU BEJIMYMHAMH, MCCIENOBAaTh IIOJyYEHHblE (QYHKIUH, CTPOUTh HX TIpaduKu.
Marepuan 3TOM COACPXKATECIBHOM JIMHMM HALEJICH Ha pa3BUTHE YMEHMM W HABBIKOB,
MO3BOJIAIOIIMX ~ BBIpAKaTh 3aBUCHUMOCTM MEXKJYy BEJIMYMHAMM B  pPa3Iu4yHOd  Qopme:
aHAJIMTUYECKOH, Trpaduueckoil u cnoBecHoil. Ero wusydeHume crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHMIO M KOHKpEeTH3alluu,
HCII0JI30BAHUIO aHAJIOTHUMA.

CopnepxarenpHas ymHus «Hagama mMareMaTnyeckoro aHaiau3a» IO3BOJIAET CYIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK U MPUKIaJIHBIX 3a/1a4, JOCTYIHBIX 00y4JatoUumMcs, y
KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEA0BATh U CTPOUTH I'paduKu QYHKUUN, ONPEAesaTh UX
HauOoJIbIINE U HAUMEHbILNE 3HAUYEHUS, BBIUUCIATh IUIOMAAu Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs InpoueccoB. JlaHHas copaep)KaTeinpHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHMSI MaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYallMi, HaXO0XIEeHUs
HAaWIY4lIEro pEelIEHUs] B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(OpMaJIbHO-IOTMYECKOTO U KPEaTHBHOTO MBIIJIEHUS, (POPMHUPOBAHUIO YMEHHUI DPACMO3HABATh
MIPOSIBJICHUSI 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouyecs y3HaOT O
BBIJAIOIMXCSl PE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHS MaTeMaTHKNM Kak HayKH, U HX
aBTOpAx.

CopnepxaTtenpHO-METOANYECKAS TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BECH
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KypC HIKOJBHON MaTeMaTHKH W IpeUIararoT Hauboyiee YHUBEPCAIbHBIA S3bIK, 00BbEIUHSIOMNI
BCE pa3leiabl MaTeMaTHMKd U €€ MPUIOKEHHWM, OHM CBS3BIBAIOT pa3Hble MaTEMaTHUECKHE
JUCUMIUIMHBL B eauHoe 1enoe. 1[o3ToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHOW MAaTeMaTUKM M UCIOJb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa m Havaima MaTeMaTWYeCKOTO aHAJIHM3a» MPHCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUd, UCCIEOBAaHUS 3TUX MOJENIEH ¢ IOMOIIbIO anmnapaTta ajreOpsl u
MaTeMaTHYECKOr0 aHajiu3a M MHTEPHpPETaluu IOJYyYEHHBIX pe3ynbTaroB. Takue 3amaHus
BIUIETEHBl B KaXK/IbIl M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca IIMPOKO
UCIOJIb3YETCs Ul peLIeHUs MPUKIaIHbIX 3a1a4. [lpu pemennn peaabHbIX MPAKTHUECKUX 3a/1ad
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HUCIOJIB30BaTh AaHAJOIHIO, 00001aTh M KOHKPETU3MPOBATh MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3y4eHHs BCeX TEM Kypca «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eO6HOM mtaHe Ha M3ydeHHE Kypca anreOpbl M Hadajal MaTeMaTUYeCKOTro aHalin3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henento B 10 kinacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rosia oOy4yenust — 170 dacos.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucina ¥ BBIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHbIE
nepuoAnYeckue apoobu. ApudMeTruueckwe Onepandd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M NPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 PA3JINYHBIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTButenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
ornepauuu ¢ AeUCTBUTEIbHBIMU uyHciaMu. [IpubnuxénHple BbIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CrannapTHas ¢opma 3amucu JAEUCTBUTEIHHOTO YHKCTIA.
Hcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON crTeneHu. JlelcTBusS ¢ apupMeTHuecKUMHU
KOpPHSIMH HATYPAJIbHOW CTEIICHH.

CuHyc, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHUNH. OCHOBHbIE TPUTOHOMETPHUYECKHUE
(bopMyIIBL.

VYpaBHeHHe, KopeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Meroa
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHrne ypaBHEHMII U HEPaBEHCTB K PEIICHHUIO MAaTEMAaTHMYECKUX 3aJad W 3aJ1ad U3
pa3IMYHBIX 00JIacTel HAYKU U PEATbHON KU3HH.

DYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui (yHkuuu. Hynu gynkuuu. [Tpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIUH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKazareiaeMm. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIIECHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICICEHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOTO apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CHOCOOBI  3aaHUsl  MOCJIENOBATENbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YOBbIBaroOIel I'e€OMEeTPHUECKO Mporpeccuu.
dopmyna CIIO0XHBIX IMPOLEHTOB. [cronb30BaHWE NMPOTPECCHM Ul PELIEHUS PEATBHBIX 3a1ad
IIPUKIJIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoecTBO, onepanuu Haja MHoOXecTBamu. Jlnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapaTa AJs ONUCaHUS PEANbHBIX MPOLIECCOB U SABJICHUH, IIPH
peleHn! 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.



11 KJIACC

Yuciaa ¥ BEIYMCICHUS

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM NOKa3atesieM. CBOMCTBa CTETICHHU.

Jlorapudm yucna. [lecaTnaHbIe U HATYypaTbHBIC JOTAPU(MBEI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPU(PMBI.

[IpeobpazoBanue BBIpaKEHHIA, COACPIKALINX CTEIICHN C PAIHOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JTUHEHHBIX ypaBHEHHUH. PeleHue NpuKIagHBIX 3ajad C MOMOUIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3a7ad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuonmueckue  Qynkuuu. IIpoMexyTku  MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMBI (GyHKIMH. HaunOousbliee u HauMeHblee 3HaYyeHHE (YHKIMHU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonws3oBanne rpadukoB GyHKIUH AJIs pEIICHUST YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (GyHKIUN I UCCIEIOBAHHS IMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie ¢pyHKIIMI. MeToa HHTEPBAIOB 7Sl pEIICHHs] HEPAaBEHCTB.

[IpousBonas pynkuun. ['eomeTprueckuii 1 GU3MUECKUI CMBICI IPOU3BOTHOM.

[IpousBonubie 3neMeHTapHBIX GyHKIMH. DOPMYNbl HAXO0XKACHUS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHeHue ITpOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenrne Hauboblero 1 HauMEeHbIEro 3Ha4yeHus PYHKIMU Ha OTPE3Ke.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJIECHUS HAWIYYIIEro peuIeHUus B HPHUKIAIHBIX
3a/1a4ax, Ajs OnpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIoi win rpaduxkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wnrerpan, ero reoMerpuueckuid U (U3NYECKUN CMbIcT. BblunclieHne WHTErpana Io
¢dbopmyne Herorona—IJleiiOHuna.

IINTIAHUPYEMBIE PE3YJIbTATBI
OcBoenue ydye6HOro mpenmera «MaremaTuka» TOJDKHO oOecredMBaTh JIOCTH)KEHHE Ha
YPOBHE cpelHero ooOmero o0pa3oBaHMs CIEIYIOIIMX JMYHOCTHBIX, METalpeIMEeTHbIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS IpOrpamMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YIOTCSL:
I'paxnanckoe BoCIMTaHUE:
C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyalomerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOrO OOIIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHX OCHOBAaX
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(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYpP, SBICHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH 1 HA3HAYCHUEM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUIUCKOM I'Ppa)TaHCKOW MICHTHYHOCTH, YBAXCHHUS K MPOILJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUID ITUX
TOCTHIKEHHH B IPYTHX HAYKaX, TEXHOJIOTHSX, cepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHKEHUM HAyKH W JEsITebHOCThIO Y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIaJja B MOCTPOCHUE
YCTOMYMBOTO OYAYIIETO.

DcTeTH4eCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pElIeHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM acleKTaM Pa3JIYHbIX BHIOB HCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MAaTeMaTHYeCKHE 3HAHUS B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbHIO
(3mopoBoe mUTaHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, PEryJsipHas Gu3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATUSX CIHOPTUBHO-030POBUTEIHHOM
NeSITENIbHOCTBIO.

TpynoBoe BoCIIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepaMm mpodeccnoHaNTbHOM JEeSTeNTbHOCTH, CBI3aHHBIM C MaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccun U peaqn30BbhIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWH BCEW JKW3HU; TOTOBHOCTBIO K AaKTUBHOMY Y4YacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW K COLMAIBHOW Cpelbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MIpolsieM; OpueHTauued Ha  NpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHus 3aj1ad B 00JacTU OKpYXKaloIIe cpeibl, MIaHUpOBaHUS
MIOCTYIKOB U OLICHKH UX BO3MOKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

LlenHOCTH Hay4YHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJI0OBEUYECKOU EATEeNIbHOCTH, STANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWINA3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMAaTHKM W MAaTEMaTHYECKOW KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIHO U HCCIENA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHUS MPOTrPaMMBbI yd4eOHOTO mpenaMeTa «MareMaTukay
XapaKTePU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMETIbHLIMU  OClCIEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCANbHBIMU — Pe2YIsMUGHbIMU
oelicmeusimMu.



1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOuWe20 Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHuti pabomamo ¢ uH@opmayuel).

bazoBsie ornyeckue AeMCTBUS:

® BBIIBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXAY MOHATUAMH; (HOPMYTHPOBATH OMpPENEICHUS MOHSITUH;
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCH(UKALIMU, OCHOBAHUSA JUIsi 0000ImIeHUs
Y CpaBHEHWUsI, KpUTEPUU TIPOBOIMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYIHPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IIKE; YCIOBHBIE;

® BBIIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHHUAX M YTBEPXKACHUSIX; Mpeuiaratb KPUTCPUH UL BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e Je7aTh BHIBOJBI C HMCIIOJIF30BAaHHEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIFOYeHNH, YMO3AKIIOUSHUH TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JIOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPIKICHHUH (TIPSMBIE
U OT TPOTHBHOTO), BBICTPAaWBaTh AapryMEHTAIMIO, IPHBOJUTH NPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS M BBIBOIBI;

e BBIOMpaTh cnocob pemnieHus yd4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
peteHusi, BEIONpaTh HanOoJee MOIXOMANINI ¢ yIETOM CaMOCTOSITETTHHO BBIJCIICHHBIX
KpUTEPUEB).

ba3oBbie nccrenoBaTebCcKue NEHCTBHS:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENIbCKMM  MHCTPYMEHT  I1O3HAHUS;
(hopmMyaupOBaTh BOMPOCH], (PUKCUPYIONINE MPOTUBOPEYHE, MPOOJIEMY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APTryMEHTHUPOBATH CBOIO IO3UILHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, HCCIEJOBAaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBJICHUSMU, IPOIIECCAMU;

® caMOCTOATENIbHO (OopMynupoBaTh O00OOIIEHHMS UM  BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOJIOJCHUSI, UCCIICIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIy4YEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIABUIaTh MPEINOIOKEHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ nadopmanmeii:

® BBIABIATH JehUIUTHI HH(MOPMALIMY, JAHHBIX, HEOOXOJUMBIX JJIi OTBETa Ha BOMPOC U
JUIS pEIICHUS 3a/1a4H;

e BbIOMpaTh HWHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMAaTHU3UPOBATh U HUHTEPIPETHPOBATh MH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HUHGOpMAIUIO, TMPEACTaBIAThH €€ B  pa3IuuHbIX (dopMax,
WJUTIOCTPUPOBATH TpadUdecKH;

® OIICHUMBaThb HAJEKHOCTh HMHPOPMALUHM 10 CaMOCTOSTENIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMyHUKAmMuUGHbIE Oelicmeus, 00ecneuusarm coopmupo8anHocns

COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.

Oouienue:

e BOCIPUHHMMAThH U (POPMYIUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSMH U LEIAMHU
oOIIeHUsA; SICHO, TOYHO, I'PAaMOTHO BBbIpaXaThb CBOIO TOYKY 3pEHHMsI B YCTHBIX H
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IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pELIeHMs 3aa4l, KOMMEHTUPOBATh
IIOJTy4ECHHBIN pe3yNbTarT;

B X0JIe 00CYKJICHHs 33JJaBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOH TeMbI, IPOOIEMBI,
pellaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEILIEHUs;
CONOCTABJIATh CBOU CYXKACHHMS C CYXKJIEGHUSMU [JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMune U CXOJCTBO MO3UIHI; B KOPPEKTHOH (opme popMynupoBaTh
pa3HoOIJIacusi, CBOM BO3PaKEHMS,;

MIPEJICTaBIATh PE3YNIbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIEA0BAHUS, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUIEHHMSI C YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

MOHMMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIbHON pabOTHI
IIpM pelIeHUH Y4eOHbIX 3ajJad; MNpPUHUMATh LEJdb COBMECTHOW JEsTeNbHOCTH,
IUIAaHUPOBATh OpraHU3allMI0 COBMECTHOM pabOThl, pacmpenensaTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKIaTh TMpolecC M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMb» M HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOIEHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTaBJIATH IUIAH, aJTOPUTM pEUICHHs 3a/Jadd, BHIOMpaATh CrOco0 pelieHus ¢ y4éToMm
HUMEIOILIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMU TIO3HABATEJNbHON pediIeKkcuu Kak OCO3HAHMS COBEPILAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3yJbTaTOB; BIAIETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yibTaTa peuieHHs MaTeMaTH4eCcKON
3a/1a4u;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPHU PEIICHUU 3a/la4H, BHOCUTh
KOPPEKTHUBBI B JCATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HallJIEHHBIX
OILIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBHUSM, OOBSICHATH NPUUYUHBI
JNOCTHIKEHHSI WM HEJOCTIKEHUS Pe3ylIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI
OcBoeHue y4eOHOro Kypca «Airedpa M Havajga MaTeMaTHYECKOro aHajIu3a» Ha YpPOBHE
cpeaHero ooduiero oopa3zoBaHusl JOKHO 00ecneunBaTh AOCTHKEHHUE CIEIYIOMIMX MpPeAMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB:

10 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSIMH: paliOHATBHOE M JEHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs U
JecsiTuuHasi APoOb, TPOIEHTHI.
Beimonusate  apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JCHCTBUTEIHHBIMU

YHCJIaMHU.
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BemonsaTe npuOMMKEHHBIE BBIYUCICHHS, HCIOJNB3Ysl IpaBWIa OKPYIJICHUS, [€JaTh
MPUKUAKY U OLIEHKY pPe3yiIbTaTa BHIYMCIECHUM.

OmnepupoBaTh HNOHATHIMHU: CTENEHb C IENBIM TOKa3aTelieM; CTaHaapTHas (opMma 3arucu
JEWCTBUTENFHOTO YHCIA, KOPEHb HATYPaJIbHON CTENEHH; HMCIIOJIB30BaTh MOIXOJSIIYIO (opMy
3aMMCcy JEMCTBUTENIBHBIX YNCEN JUIsl PELIEHNs IPAKTUUECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

OnepupoBaTb MOHATUSAMHU: CHUHYC, KOCHHYC M TaHI€HC HPOU3BOJBHOIO  YIJIA;
MCIOJIH30BATh 3aIIUCh TPOU3BOJIFHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPHYECKHE (DYHKIINH.

YpaBHeHusi 1 HepaBeHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIE€JI0€, PALMOHAIBHOE,
HppalMOHAILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoimonHATe  mpeoOpazoBaHHs — TPUTOHOMETPUYECKUMX — BBIP@XKEHMW W pelarhb
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

BoinonHATe npeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUHM U HEPABEHCTB.

[IpumeHsTh ypaBHEHMSI M HEPABEHCTBA JJISl PELEHHs] MaTeMaTUYEeCKUX 3a/lad U 33/1a4 U3
pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHMUS,
YpaBHEHHUs, HEPaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIIEI0oBaTh IOCTPOCHHBIE MOJETU C
MCI0JIb30BAHMEM ammapara ajareOpsl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh NOHATHAMU: (PYHKIHS, CIOCOOBI 3adaHus (QYHKIIUH, 00IACTh OMPEICICHHS
1 MHOKECTBO 3Hau€HUN QyHKIMH, IpaduK QyHKIHMH, B3aUMHO OOpaTHbIe (PYHKIINU.

OnepupoBaTh TOHATHSMU: UYETHOCTh W HEUYETHOCTh (PYHKIHMH, HYIU (QYyHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUH I pEIICHUsT YpaBHEHUH.

Crpouth ¥ uuTaTh TpaduKku JTUHEHHOW (DYHKIIMH, KBAaIPATHYHOW (PYHKIIMH, CTETICHHOM
(YHKIHMH C LEIbIM OKa3aTEeNIEM.

Hcnonws3oBatrh rpaduikn QyHKIUN I MCCIEAOBaHUS TPOIECCOB W 3aBUCHMOCTEH MpHU
pElIeHnH 3a/a4 U3 APYruX Y4eOHBIX MPEIMETOB U pealibHOM KW3HHU; BbIpakaTh (opMyaaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauyana maTemMaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apU(PMETHUECKas U TeoMeTpudecKas
MIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIoIIasi reOMeTpHUecKas MporpeccHs, cymma
0eCKOHEYHO yObIBaIOIIEeH reOMETPUUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEH M MPOTPECCUl Ui PEIICHUS PeallbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, ONIEpPAIIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar Jjsl OMUCAaHUS PEallbHBIX MPOIECCOB
U SIBIICHUM, TP PEIICHUH 3324 U3 IPYTUX YIeOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSAMHU: HaTypaJlbHOE, LEJI0€ YHCIO; UCIOJb30BaTh MPHU3HAKU
JETUMOCTH LENBIX YUCEN, PA3TI0KEHUE YUCIIA HA IPOCTHIE MHOKUTEM JJIsl PELICHUS 3a1a4.
OnepupoBaTh NOHITHEM: CTENEHD C PALIMOHATIBLHBIM MIOKA3aTENEM.
OnepupoBaTh MOHATHUSAMHE: JIOTApUM YKCIA, JECIATHUHBIE U HATYPabHBIC TOTaPU(MBL.
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YpaBHeHHUS U HEPABEHCTBA

[IpumensaTs cBOMCTBA CTENEHM M IpeoOpa3oBaHMs BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: IIOKA3aTeJIbHOE YPAaBHEHUWE M HEPABEHCTBO; pEIIaTh OCHOBHBIEC  THIIBI
[I0KA3aTeIbHBIX YPABHEHHUM U HEPABCHCTB.

BeimonsaTe mpeoOpa3oBaHus BBIPAKEHHUH, COACpPKALIUX JIOTapuU(MbI; ONEPUPOBATH
MOHATUAMM: JIOTApU(PMHUUYECKOE YpPAaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus npocTenimmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pellleHue; UCIOIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUIS PELICHUs] IPAKTUYECKUX 3a/1a4.

Haxonuthk pemenus npocTenmx CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUMN U
HEPABEHCTB.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33Ja4d, UCCIIEI0BATh IIOCTPOEHHBIE MOJIEIH C
HCI0JIb30BAHMEM ammapara ajireopsl.

DyHKIUHN U rpadUKU

OnepupoBaTh MOHATHSAMU: TepuoanYecKass (QYHKIMS, MPOMEXKYTKM MOHOTOHHOCTHU
(GYHKIMM, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIllee U HaWMEHbIlee 3HaueHus (QyHKIUH Ha
MIPOMEXKYTKE; UCIIOJIb30BAaTh UX JUIS McCleA0oBaHus (QYHKINH, 331aHHOM rpa@uKoM.

OnepupoBarh  MOHATUSIMH:  TpaduKU  TOKa3aTeNlbHOHM,  JorapudMuyeckod  u
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HA KOOPJAWHATHOW TUIOCKOCTHU U HCIIOJIb30BAThH
JUISl pEIIEHNs] YPAaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTUM TpaduKU JUHEHHBIX YpaBHEHHH H
HCIOJIb30BATh UX JUIA PEILICHUS CUCTEMBI JIMHEHHBIX YPABHCHUM.

Hcnonw3oBarh rpaduku QyHKIHMA IS MCCIETOBAHUS TMPOIECCOB W 3aBUCUMOCTEH W3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAA  (QYHKIUSA; NPOU3BOAHAs  (PYHKIUH,
UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM JUIsl pellICHUS 3a/1a4.

HaxonuTh npou3BOAHBIE 3JI€MEHTapHBIX (YHKLUMH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonbs3oBaTe NPOM3BOJAHYIO Il HUCCIEIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSATh PE3YyIbTaThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NpOU3BOAHYIO U HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NPHUKIAIHBIX, B
TOM YHCJIE COUUAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3sHass U HHTErpai; MOHUMAaTh NEOMETPUYECKUN U
¢bu3nyecKkuil CMBICI UHTErpaa.

Haxonuthk nmepBooOpa3Hble 3JIeMEHTApHBIX (DYHKLUH; BBIUUCIATE UHTErpai mo Gopmyie
Herorona—JleitOuuna.

Pemare nmpuxiiagHble 3a7a4M, B TOM YHUCJIE COLMAIbHO-?KOHOMMYECKOTO U (PU3HUECKOTrO
Xapakrepa, CpeICTBaMUA MaTEMaTH4ECKOI0 aHaJINn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iaeioB 1 KonTpo (ungposrbie)

n/ IIpakTnuec 6

q | TeM mporpamMmbl Bcero | JbHBIE Kie paGoTh: o0pa3oBaTe/bHbIE

padoTsbI pecypceel

MHoxecTBa palMOHAIBHBIX U bubnuoreka POIII

1 JEWCTBUTEIILHBIX YUCEII. 14 1 https://resh.edu.ru/subj
PanonasnbHbIe ypaBHEHUS U ect/51/
HEpaBEHCTBA
Oynkuuu u rpadpuku. CreneHpb bubmorexa PO .

2 ¢ TIeIBIM HOKagaTeHeh‘d 6 https://resh.edu.ru/subj

ect/51/

Apudmernueckuit KOpeHb N— bubnuoreka POIII

3 | oii crenenu. MppanuoHaibHbie 18 1 https://resh.edu.ru/subj
ypaBHEHHS U HEPABEHCTBA ect/51/
DopmyJTbl bubnuotexa PO

4 | tpuronomerpun. TpuroHomerp 22 1 https://resh.edu.ru/subj
HYECKHE YPaBHEHHUS ect/51/
IlocnenoBaTeapbHOCTH U Bubmiorexa PSLII .

5 5 https://resh.edu.ru/subj
Iporpeccun ect/51/
[ToBTOpEeHue, 0600IICHNE Bubmiorexa PILII .

6 ’ . 3 1 https://resh.edu.ru/subj
cucTeMaTH3alys 3HaHUi

ect/51/
OBIIEE KOJIMYECTBO 68 4 0
YACOB 110 ITPOI'PAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBanue
n/ | pa3aejioB U TeM Konrpo IpakTHyeck (mupporsre)
Bcero JIBHBIE o0pa3oBaTe/bHbIC
I | NporpamMmal paBoTsI ue padoTsl pecypesI
Crenens C bubnuotexa POII
panroHaIbHBIM https://resh.edu.ru/subject/
MMOKA3aTeIIEM. 51/
1 [Toka3arenpHast 12 1
GyHKIMS.
[ToxazarenbHbIE
YpaBHEHUS U
HEpPaBEHCTBA
Jlorapudmuueckas bubnuotexa POII
byHKIHS. https://resh.edu.ru/subject/
2 | Jlorapudmuueckue 12 51/
YpaBHEHUS U
HEpPaBEHCTBA
Tpuronomerpuyeck bubnuotexa POII
ne QYHKIUH U UX https://resh.edu.ru/subject/
3 | rpadukm. 9 1 51/
Tpuronomerpuyeck
1€ HEpPaBeHCTBA
[TpounsBoHasl. bubanorexa POIII
4 | [lpumeneHwue 24 1 https://resh.edu.ru/subject/
ITPOU3BOTHOM 51/
VHTerpa u ero bubnunorexa PO .
5 9 https://resh.edu.ru/subject/
MIPUMEHEHUS 51/
ClCTeMLL bubnuotexa PO .
6 . 12 1 https://resh.edu.ru/subject/
ypaBHEHUI 51/
HarypastbHbie u bubnuorexa PO .
7 6 https://resh.edu.ru/subject/
Lenble yucna
51/
IToBTOpEHME, bubnuoreka POIII
3 000011eHue, 18 9 https://resh.edu.ru/subject/
cUCTEMAaTU3ALUA 51/
3HAaHUU
OBUIEE
KOJIMYECTBO
YACOB I10 102 6 0
I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE

MaremaTuka: anredpa 1 Hayajga MaTeMaTH4eCKOTO aHalInu3a, reoMeTpus. Anredpa U Hayana
MaTemaTudeckoro ananmmza. 10 kimacc. ba3osiii u yrinyonénnsiit yposau. / Hukonsckuit C. M.,
[Totanos M. K., Pemernukos H. H. u np., Akiimonepuoe o6mectBo «M31aTenbcTBo
«IIpocsemenne»

Maremartuka. Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaIN3a, TeoMeTpusi. Airedpa u Havasa
MaTeMaTuieckoro ananmmsa. 11 kiacc. YueOuuk. ba3oBeiii u yriuyOnéHHbIN ypOBHU /
Huxonbckuit C. M., [lotanos M. K., Pemernukos H. H. u ap., Akunoneproe o61iecTBo
«M3narenscTBO «lIpocBemenue»
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