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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENbHOTO CTaHIapTa CpeaHero oomero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
o0pa3oBaHus, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TI0O3HABATEIILHOTO Pa3BUTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa W Havalla MareMaTHYeCKOTO aHAIM3a» SBISETCS OJHUM M3 Hamboliee
3HAYUMBIX B TPOTpamMMe CTapIIeH IIKOJBI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH O0CCIIeUYUBaET
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4eHHs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIUIEHUE Y4YallluXcsd Ha YpPOBHE,
HEO0OXOMMOM JIJIs1 0OCBOCHHUSI KYpCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B
pamMKax JJaHHOTO Kypca ydJaliuecs OBJIaJICBAlOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOW HayKH,
KoTopas (opMyJIupyeT CBOM JIOCTHXKEHUSI B MaTeMaTU4ecKoil popme.

Kypc anreOpbl 1 Havanm MaTeMaTHYeCKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY UIS YCIICITHOTO
OBJIAICHUS 3aKOHaAMU (1)I/I?>I/IKI/I, XHUMHH, 6PIOJIOFI/IH, IIOHUMAHUA OCHOBHBIX TeH)IeHHI/Iﬁ 3KOHOMHKHN
U OOIIECTBEHHOW JKWU3HHW, TO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX HUQPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJH30BAaTh WX B TOBCEIHEBHOH XM3HU. B Toxke
BpeMsi OBJIaZIcHUE aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMHU KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh O00O0OIIEHNE M KOHKPETHU3AIMio, a0CTparupoBaHWE W aHAJIOTHIO, (GopmMupyer
KpPEaTUBHOE W KPUTHYECKOE MBINUICHHE. B Xo/le n3ydeHus anreOpsl M Ha4ajl MaTeMaTHu4ecKoro
aHajM3a B CTapIIeH MIKOJIC ydYalluecs MOJYYaloT HOBBIM OTBIT PEIICHUS MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUSI ~MAaTEMaTHYECKMX MOJEJCH pealbHbIX CUTyalllid |
UHTCPIPETAIIMA  TIOJYYEHHBIX PEHICHHWM, 3HAKOMATCS C MpPUMEpPaMHd  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBLIAIONIMMHUCS MaTEeMaTHYCCKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6naaeT 3HaYUTEIbHBIM BOCITUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBII pean3yeTcs Kak
gyepe3 yueOHbI MaTepHual, ClIoCOOCTBYIOIUN (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuduky ydeOHOW NesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSITEIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEILHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 3a IOJIyYCHHBIH pe3ysIbTar.

B ocHoBe Meronmku oOyueHHs anreOpe M HadallaM MaTeMaTH4eCKOTO aHAlln3a JICKUT
NS TEITbHOCTHBIN MIPUHIIUT 00yYCHHUSI.

Crpykrypa Kypca «AnreOpa v Hauaiga MaTeMaTHYECKOTO aHAJIM3a» BKIIOYAET CIEAYIONIHE
coJiepKaTenbHO-MeToau4eckre JUHUM: «Yucna u BeUMCIHCHUS», «DyHKIuU u rpadukmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana maremMaTudeckoro aHanuza», «MHOXKeCTBa U JIOTHKay.
Bce ocHOBHBIE coaepxkaTeNbHO-METOJAUYECKUE JIMHUU HM3Y4YarOTCS Ha MPOTSHKEHUH IBYX JIET
oOyueHusi B cTapiiell IIKOJIe, €CTECTBEHHO JOMONHSSA APYr Opyra U MOCTENEHHO HACHIIIAsCh
HOBBIMH TEMaMHU | pa3jenamu. JJaHHBINH Kypc SBISETCS HHTETPATUBHBIM, TOCKOIBKY 00BhEINHSET
B cebe colepkaHue HECKOJIbKUX MaTeMaTHYeCKUX IUCIMIUIMH: anredpa, TPUTOHOMETPUS,
MaTeMaTHYeCKU aHaIu3, TeOpHsl MHOXKeCTB | Jip. [1o Mepe Toro Kak ydariuecst OBJIaJIeBalOT BCE



Oojiee IIUPOKUM MATEMAaTHYECKUM allapaToM, y HHUX MOCIENO0BAaTENbHO (GOpMHUpYETCS H
COBEPUICHCTBYETCSI YMEHHUE CTPOUTHh MaTEMATUYECKYIO0 MOJIEIb PEAIbHOM CUTYyalluH, IPUMEHSATh
3HaHUS, TOJy4YeHHbIE B Kypce «AsreOpa M Hayala MaTeMaTUYeCKOrO aHAIM3a», JUIS PEHICHUS
CaMOCTOSITENIbHO C(POPMYIMPOBAHHONH MaTEeMaTUUECKOW 3alayd, a 3aTeM HHTEPIPETUPOBATH
IIOJTY4EHHBIN pe3yibTar.

ConeprxaTenpHO-MeToAMYeCKast TUHUS «HUCla 1 BBIYUCICHUSD 3aBepIIaeT (OPMUPOBAHNE
HaBBIKOB HCIIOJIb30BAHUS ACHCTBUTEIBHBIX YMCEN, KOTOPOE OBIJIO HA4aTO B OCHOBHOM IiKoJie. B
crapuieii mkojie ocoboe BHUMaHHUE yAeIseTcs (OPMHPOBAHUIO MPOYHBIX BBIYHUCIHTEIBHBIX
HAaBbIKOB, BKJIIOYAIOLIUX B Cce0s HMCHOJb30BAaHHE Pa3IMUHBIX (OPM 3alUCH JEHCTBUTEIHLHOTO
4lClla, YMEHUE pPallMOHAJIbHO BBINOJHATH JEHCTBUSI C HUMM, J€JaTh MPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuwaromiuecss MOJIY4YarOT HaBBIKM NPHUOIMKEHHBIX BBIYUCIECHUN, BBINOJHEHUS
NEUCTBUI ¢ YKMClIaMu, 3allMCaHHBIMM B CTaHAAPTHOU (QopMe, HCIOIb30BaHUS MaTEMaTUYECKUX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BbIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuiel IIKoJie, IMOCKOJIbKY B KaXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pEILIEHHUE
COOTBETCTBYIOIINX 3a/a4. OOyuaronuecs: OBIaeBalOT Pa3InYHBIMU METOJAMHU PELLIEHUS 1IeIIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cuUcTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IPHU UCCIIEI0BaHUU
(GYHKIME C MOMOUIBIO MPOU3BOJHOM, pelIeHUH MPHUKIAIHBIX 3a/ad U 3aJa4 Ha HaxoXIACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copepikarenbHas JUHUS BKIIIOYAET B
cebs Taxke (oOpMHUPOBaHKHE YMEHHI BBITIOJIHATE pacuéThl O popMyrnam, peoOdpa3oBaHus LEbIX,
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOUT JallbHENIIee pa3BUTHE aJTOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluxcs,
(GbopMUpYIOTCS HaBBIKA JEAYKTHUBHBIX pPAacCyKJIE€HUH, pabOTbl C CHUMBOJBHBIMU (hopMaMu,
MIPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJEC PAaBEHCTB M HEPAaBEHCTB. AnreOpa
npeniaraeT 3peKTUBHbIE UHCTPYMEHTHI IS PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIsAIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeroanueckass TuHUS «DyHKIUM U TpaduK» TECHO NEpeIieTaeTcs ¢
JOPYTUMU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T NOCIIEI0BATEIbHOCTh U3YUEHUS
Martepuana. M3ydeHue crerneHHo, moka3areabHON, JorapudMUuecKkoil 1 TPUTOHOMETPHUYECKHUX
(GyHKIMM, X CBOUCTB U rpaduKOB, UCIOJIb30BaHUE (YHKUIMNA I pelIeHUs 3a7ad U3 JIPYrux
y4eOHBIX MPEAMETOB U PEabHOM KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYEeCKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Goiblioe BHUMaHUE yaeseTcst GOPMUPOBAHUIO
YMEHHUSI BBIpaKaTh (POpMyiamMHu 3aBUCUMOCTU MEKIY Pa3IMYHBIMU BEIMUYMHAMU, HCCIEIOBAThH
MoJiyueHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaep KaTeabHOM JTMHUU HalleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU B
pas3nu4HOi Qopme: aHANUTUYECKOU, Tpadudeckoil u cnoBecHOM. Ero m3yuyenue crnocoOCTBYeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIIEHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3alLuH,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas ynHusA «Hagama mMareMaTnyeckoro aHaiau3ay IMO3BOJIAET CYIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaroumumcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu (QYHKIUN, ONPEAETsaTh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMSI MAaTEeMaTHYECKUX MOJENEH peaJbHbIX CHUTyallMi, HaXO0XIEeHUs



HAaWIY4lllero peleHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHUYECKOIO aHalIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEATHBHOTO MBIIIJICHUS, ()OPMHUPOBAHUIO YMEHHUI DPAcClO3HABATH
MPOSIBJICHUSI 3aKOHOB MAaTEeMAaTUKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromiyecs y3HAmOT O
BBIJAIOIIKXCS Pe3yJIbTaTaX, IOJIYYEHHbBIX B X0/1€ pa3BUTH MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIE [TPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ TPUIOKEHHH, OHU CBS3bIBAIOT pa3Hble MaTEMaTHYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy BaXKHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKHM U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Hadana MaTeMaTHYeCKOTO aHaIM3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKH IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJIENIel ¢ OMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOro aHajiu3a M MHTEpPHpEeTaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIUIETEHBbl B KaXK/bIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepuan Kypca IIHMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJB30BaTh AaHAJOTHIO, 00001aTh M KOHKPETU3UPOBATh MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS TNPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
Ipolecce U3y4eHus Bcex TeM Kypea «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IUVIAHE
B y4eOHOM mtaHe Ha M3ydeHHE Kypca anreOphbl M Hadajal MaTeMaTHYeCKOTro aHalin3a Ha 0a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaeno B 11 kimacce, Bcero 3a /iBa
rojaa ooyuenus — 170 gacos.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BbIYUCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  aApoobu. ApudMeTruueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUd. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOM KU3HHU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUla OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCTA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMU
KOpPHSIMH HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHaqbHBIX YPAaBHEHUN U HEPABEHCTB.

Penienne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHre ypaBHEHHMII M HEPAaBEHCTB K PEIICHUIO MATEeMaTHUYECKUX 3aJad U 3aJ1ad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKH

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

Ob6nacTh omnpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0 CTEIICHHU.

Tpuronomerpuueckasi OKpPY)KHOCTb, OIpENEICHUEe TPUTOHOMETPUUYECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE0BATENbHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuydeckas nporpeccus. CyMMa OECKOHEYHO YObIBArOIEH reoMeTpUYEeCKON MPOrpecCcHH.
@dopMyna CIOXKHBIX ITPOLUEHTOB. McHoiap30BaHME MPOTPECCHU JUISl PELICHUs] PEaIbHbIX 3a/1a4y
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoOKecTBaMu. Jnarpammel Oiinnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

Harypanenblie u nensie yncina. [Ipu3Haky 1e1MMOCTH LENIbIX YUCEL.

Cremnenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX CTENIEHH C pallIOHAIbHBIM IIOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUU. PemieHue npuKiIagHbIX 3aad C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukmusa.  [lepuomumveckue  GyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (yHKIUM. HaunOonbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHUs] ypaBHEHUN U JTMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie (yHKIIMH. MeTo 1 MHTEPBAJIOB /7Sl PEIICHHs] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHH. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre TpoOU3BOAHON K MUCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (u3MUecKuil cMbICiI. BbluncieHue HMHTerpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMUsA CIEAYIOIIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yJAbTAaThl OCBOCHHUS NPOrpaMMmbl yueOHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOTO OOIIEeCTBa, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYp, SIBICHHM, MPOLENYyp TPaKJaHCKOTO oOIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIUTaHHUE:

c(OpMHUPOBAHHOCTHIO POCCUMCKON IPa’kJaHCKOM MIEHTUYHOCTH, YBaKEHHUS K IIPOIIOMY U
HACTOSIIEMY POCCUICKON MaT€eMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoda; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNBHONM JESITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyayleil mpodeccuu u peaaTn3oBhIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYPhl, TOHUMAHHEM BIHUSHUSA COLHUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKHU U MATEMATHYECKOM KyJIBTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh MHIMBHIYAJIbHO
U B IrpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMY — KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrie mornueckne eidCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMPENECICHUS MOHSITUM;
yCTaHaBJIUBaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPIAUTEIbHbIE U
OTpulaTeNIbHbIe, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TNPOTHBHOIO), BBICTpaMBaTh apPryMEHTAlMIO, MPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBsie uccnenoBaTensCckue eCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, HCCIEJOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTH IMOJy4EHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JePUINTH WHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, TNPEACTaBIsATH €€ B  Ppa3IM4YHbIX  (QopMmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvrvie KoMMyHUKamueHole Oelicmeus, 0becnedusaom chopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3WIMI; B KOPPEeKTHOM ¢opme (opmMyanpoBaTh pa3HOIIACUs, CBOU
BO3pAKECHHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MMOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW M WHUBHUIyaIbHON pabOThI IpU
peleHnr y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITEIbHOCTH, TUIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM paboThI, paclpenesiaTh BHIbI padoT, IOrOBapUBATHCS,
00CyX1aTh MPOLIECC U PEe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C IPYTMMH YJ€HaMH KOMAaHJIbl; OLICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIINIA MPOIYKT
M0 KpUTEPUAM, CPOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIAThH IUJIaH, AJTOPUTM pELICHHs 3a7ayd, BbIOMPATh CIOCOO pEelIeHHs C y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMHM II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPE3ylIbTaTOB; BIAAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOH
3a7a4u;

¢ [MPCABHUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHHWU 3ada4d, BHOCUTH
KOPPCKTHUBLI B ACATCIBHOCT HA OCHOBE HOBBIX O6CTO$ITGJII>CTB, JaHHBbIX, HaﬁﬂeHHIﬂX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLCHUMBATbL COOTBCTCTBHUC PpC3yJibTaTa LCIUX U YCIOBUAM, OOBICHATH IMPUYIKNHBL
AOCTWIKCHUSA WJIM HCOOCTHIKCHHUA PE3YyJIbTaTOB ACATCIIBHOCTH, HAXOAWUTb OHII/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «AnredOpa W Havajla MaTeMaTHUYECKOTO aHalM3a» Ha YpOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATH JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJTIACC

Yucia v BBIYUCTICHUSA

OnepupoBaTh HNOHATHAMM: PALUOHAIBHOE U JIEHCTBUTENIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BeImonHATe apudmMeTnyeckue onepanyn ¢ paloHaIbHBIMU U JEHCTBUTEIbHBIMU YHCITAMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHMS, HUCIOJb3Ysl IpaBWia OKPYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHSMHU: CTEHEHb C LEJBbIM IOKa3aTesleM; CTaHIapTHas (opMma 3arucu
JeWCTBUTENILHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCII0JIb30BaTh MOIXOJIAILYI0 (OopMy
3aIUCH JICHICTBUTENBHBIX YMCEN AJIs peIIeHHs TPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa; UCIOJIb30BATh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIMH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppalnoHabHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUECKHE YPAaBHEHMS.

BeimonHaTe npeoOpa3zoBaHMs LEbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIBI LIEbIX, PALIMOHAIBHBIX U UPPALlMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPAaBEHCTBA JUISl pellIeHUs MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallUM Ha S3bIKe airedpbl, COCTABIATH BBIPAKECHHUS,
YpaBHEHUs, HEpPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIEI0BATh TOCTPOCHHbIE MOJENIU C
MCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (QYHKIMA, CIIOCOOBI 331aHUST (PYHKIMH, 00I1aCTh ONPECTICHUS U
MHO>KECTBO 3HaueHUH PpyHKuMHU, rpapuk QyHKIIMH, B3aUMHO OOpaTHbIe (QYHKIUH.



OmnepupoBaTh NOHATHAMHU: YETHOCTD M HEYETHOCTD PYHKIUH, HYIU (QYHKIIMU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth M yMTaTh rpaduku JTUHEHHOW (YHKUMH, KBAAPATUYHOW (YHKUIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Hcnonb3oBath rpaduku GYHKIUN YIS WCCISAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TIPH
peleHnn 3a1ad U3 JPYruxX y4eOHBIX NMPEIMETOB M PeaIbHOW JKHM3HM; BBIPAXATh (HOpMYIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMETpHYecKas
MIPOrPECCUHN.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasl MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil AJsi PEIIEHUs pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIpeEICHHUE, TEOPEMA, CIEACTBUE, J0KA3aTENbCTBO.

11 KJIACC

Yucsia 1 BBIYUCTCHHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, Pa3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEIM 7Sl PELICHUS 3a1a4.

OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHATIBHBIM MIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATHUYHbIE U HATypalbHbIE IOTapU(MBL.

YpaBHeHUs] M HEPABEHCTBA

[IpumensTh CBOICTBA CTENMEHU sl MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUSAMMU: I0KA3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapudmbl; OMEpUpOBATH
MOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
norapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuth penieHus npocTennX TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM M €€ pELlEHUE; UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIs1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonuthb pemieHuss mpocTeHmx CUCTEM U COBOKYITHOCTEHM pallMOHANbHBIX YPABHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4, UCCIIEI0BATh OCTPOEHHBIE MOJIEIH C
WCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKU



OnepupoBaTh MOHATUSAMH: MEpHOAWYECKas (GYHKUUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATHAMHU:  TpadUKH  [OKA3aTeNbHOM,  JOTapuPMHUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX YISl PEIICHUs CUCTEMbBI TMHEWHBIX YpaBHEHUH.

Hcnonw3oBare rpaduku (GYHKIUN A0 HCCIEIOBAHUS HPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATHAMU: HETIPEPbIBHAS (PYHKIUS; TPOU3BOHAS (PYHKIIMHU; UCIIOIb30BaTh
reOMETPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JIJIsl pEeLICHHUS 3a/1a4.

Haxonuts mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIETOBAHUS K IOCTPOEHUIO I'PpaUKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

Haxonuthe nmepBooOpa3Hble AJIEMEHTAPHBIX (YHKIUI; BBIUMCIATE UHTETpal MO (Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHCJIE COLMAIbHO-?PKOHOMMUYECKOTO U (PU3HUECKOrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NporpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsbl
MHoxecTBa pallOHAJIBHBIX U [HOC Mos llkona
1 JEWCTBUTEIBHBIX Yices. PalinoHa bHbIC 14 2 https;//myschool.edu.ru
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 HOC Mos lkomna
moKa3aTesieM https;//myschool.edu.ru
3 ApubMeTnuecknii KOpeHb N—0i CTETIeHH. 18 5 HOC Mos Ikona
HppanronaisHbie ypaBHEHUS ¥ HEPaBEHCTBA https;//myschool.edu.ru
DopmyIibl HOC Mos Ikona
4 TPUTOHOMETPHH. TpPUTOHOMETPHUIECKHE 22 1 https;//myschool.edu.ru
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 5 LOC Mos [llkona
https;//myschool.edu.ru
5 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AT 3 1 HOC Moz Illxona
3HaHU https;//myschool.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
CreneHsb C palMOHAIBHBIM MOKA3aTEIIEM. HOC Mos lkomna
1 [MokazarenpHas ¢yHkims. [Toka3aTenbHbIe 12 1 https;//myschool.edu.ru
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKITHS. [HOC Mos llkona
2 JlorapudmudecKkue ypaBHCHHS U 12 https;//myschool.edu.ru
HEpaBEeHCTBA
Tpuronomerpuueckue GyHKIIUU U UX HOC Mos Hlkona
3 rpaduku. TpUroHOMETPHUYCCKHE 9 1 https;//myschool.edu.ru
HEpaBEHCTBA
OC Mos I
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1 ﬁtps; / /n”cl);SCh(I;(c))lJ.I: du.ru
HOC Moz Illxona
5 HHTerpan u ero npuMeHEeHUs 9
https;//myschool.edu.ru
OC Mos LI
6 Cucremsl ypaBHeHU 12 1 - o Zrosa
https;//myschool.edu.ru
HOC Mos IlIxomna
7 HarypanbHblie u nensie yncna 6

https;//myschool.edu.ru




[ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS

3HAHUH

18

HOC Mos lkona
https;//myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




