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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 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
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 H3y4eHMsI BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4YalluXxcsi Ha YpOBHE,
HEO0OXOMMOM JIJIs1 0OCBOCHHUSI KYpCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B
paMKax JJaHHOTO Kypca ydJaliuecs OBJIaJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTudeckoil popme.

Kypc anreOpbl 1 Havanm MaTeMaTHYeCKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY UIS YCIICITHOTO
OBJIAICHUS 3aKOHaAMU (1)I/I?>I/IKI/I, XHUMHH, 6PIOJIOFI/IH, IIOHUMAaHHUA OCHOBHBIX TeHJIeHHI/Iﬁ 3KOHOMHKHN
U OOIIECTBEHHOW JKWU3HHW, TO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX HUQPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJH30BAaTh WX B TOBCEIHEBHOH XM3HU. B Toxke
BpeMsi OBJIaZIcHUE aOCTPAKTHBIMH M JIOTUYECKH CTPOTMMH MAaTEMaTHYECKUMHU KOHCTPYKIUSMH
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh 00O00IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpPEaTUBHOE W KPUTHYECKOE MBINUICHHE. B Xo/le n3ydeHus anreOpsl M Ha4ajl MaTeMaTHu4ecKoro
aHajM3a B CTapIIei IIKOJIE ydalluecs TMOJYYaloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUSI ~MAaTeMaTHYECKHX MOJEICH pealbHbIX CUTYyalliid |
UHTCPIPETAIIMA  TIOJYYEHHBIX PEHICHHWM, 3HAKOMATCS C MpPUMEpPaMHd  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBIJAIONIUMHCS MaTEMaTHYECKHUMH
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6naaeT 3HaYMTEIBHBIM BOCITUTATEIBHBIM TIOTEHIIMATIOM, KOTOPBIHA peain3yeTcst Kak
gyepe3 yueOHbI MaTepHual, ClIoCOOCTBYIOIUN (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuduky ydeOHOW JesaTeNbHOCTH, TPEOYIONICH CaMOCTOSITEIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEILHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 32 MOJYYCHHBIH PE3YJIbTaT.

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

Crpykrypa Kypca «Anredpa 1 Hadajga MaTeMaTUYECKOTO aHAIN3a» BKIIOYACT CIEAYIONIUE
coJiepKaTenbHO-MeToau4eckre JUHUM: «Yucna u BeUMCIHCHUS», «DyHKIuU u rpadukmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana maremMaTudeckoro aHanuza», «MHOXKeCTBa U JIOTHKay.
Bce ocHOBHBIE coaepKaTeNbHO-METOJAUYECKUE JIMHUU HM3y4alOTCS Ha MPOTSHKEHUH JBYX JIEeT
oOyueHusi B cTapiiell IIKOJIe, €CTECTBEHHO JOMONHSSA APYr Opyra U MOCTENEHHO HACHIIIAsCh
HOBBIMH TEMaMHU | pa3jenamu. JJaHHBINH Kypc SBISETCS HHTETPATUBHBIM, TOCKOIBKY 00BhEINHSET
B cebe cojliep)KaHWE HECKOJIbKUX MaTeMaTHUYeCKUX AMCUUILIUH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKU aHaIu3, TeOpHsl MHOXKeCTB | Jip. [1o Mepe Toro Kak ydariuecst OBJIaJIeBalOT BCE



Oojiee IIUPOKUM MATEMAaTHYECKUM allapaToM, y HHUX MOCIENO0BAaTENbHO (GOpMHUpYETCS H
COBEPUIECHCTBYETCSI YMEHHUE CTPOUTHh MaTEMATUUYECKYIO MOJIENb PEaIbHONW CUTyallH, IPUMEHSTh
3HaHUS, TOJy4YeHHbIE B Kypce «AsreOpa M Hayala MaTeMaTUYeCKOrO aHAIM3a», JUIS PEHICHUS
CaMOCTOSITENIbHO C(POPMYIMPOBAHHONH MaTEeMaTUUECKOW 3alayd, a 3aTeM HHTEPIPETUPOBATH
IIOJTY4EHHBIN pe3yibTar.

CopepxarenbHO-MeTOANYECKAs IMHUA «HKcTa 1 BBIYMCIIEHUS» 3aBepLIacT (POpMUPOBaHUE
HaBBIKOB HCIIOJIb30BAHUS ACHCTBUTEIBHBIX YMCEN, KOTOPOE OBIJIO HA4aTO B OCHOBHOM IiKoJie. B
crapuieii mkojie ocoboe BHUMaHHUE yAeIseTcs (OPMHPOBAHUIO MPOYHBIX BBIYHUCIHTEIBHBIX
HABBIKOB, BKJIIOYAIOIIUX B Ce0sl MCIOJIb30BaHUE DPA3IUYHBIX (OpM 3ammcu NeCTBUTEIHHOTO
4lClla, YMEHUE pPallMOHAJIbHO BBINOJHATH JEHCTBUSI C HUMM, J€JaTh MPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuwaromiuecss MOJIY4YarOT HaBBIKM NPHUOIMKEHHBIX BBIYUCIECHUN, BBINOJHEHUS
JNEUCTBUI ¢ 4HMCliaMu, 3allMCaHHBIMM B CTaHAAPTHOW (QopMe, HCIOIb30BaHUS MaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BHIPAKEHUI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuiel IIKoJie, IMOCKOJIbKY B KaXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pEILIEHHUE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBalOT PA3IMYHBIMA METOIAMHU PELICHUS LIETIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cuUcTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IPHU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuu. /laHHas comepxkarenbHasi JIMHUS BKIIOYAET B
cebs Taxke (oOpMHUPOBaHKHE YMEHHI BBITIOJIHATE pacuéThl O popMyrnam, peoOdpa3oBaHus LEbIX,
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
CoJIep’KalluX CTeNeHW H Jjorapudmel. braromaps wu3ydeHHI0 airedpanyeckoro marepuasa
MIPOUCXOUT JallbHENIIee pa3BUTHE aJTOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluxcs,
(GbopMUpYIOTCS HaBBIKA JEAYKTHUBHBIX pPAacCyKJIE€HUH, pabOTbl C CHUMBOJBHBIMU (hopMaMu,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJC PAaBEHCTB M HEPaBEHCTB. AsreOpa
npeniaraeT 3peKTUBHbIE UHCTPYMEHTHI IS PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIsAIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeroanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
JOPYTUMU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T NOCIIEI0BATEIbHOCTh U3YUEHUS
Martepuana. M3ydeHue crerneHHo, moka3areabHON, JorapudMUuecKkoil 1 TPUTOHOMETPHUYECKHUX
(GyHKIMM, WX CBOUCTB W rpadMKOB, UCIOJIb30BaHUE (YHKUUN AJIS pelIeHHs 3a1ad U3 APYrux
y4eOHBIX MPEAMETOB U PEaIbHOM KU3HU TECHO CBSA3aHO KaK ¢ MaTeMaTHYEeCKUM aHAJIN30M, TaK U
C pellieHueM ypaBHeHUH U HepaBeHCTB. [Ipu aToM Oosbilioe BHUMaHKE yAenseTcs GOpMHUPOBAHUIO
YMEHHUSI BBIpaKaTh (POpMYIamMH 3aBUCUMOCTH MEKIY Pa3JIMYHBIMHU BEIHMUYMHAMH, UCCIIEIOBAThH
MoJiyueHHbIe (YHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepKaTeIbHON JIMHUU HaleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU B
pas3nu4HON QopMme: aHATUTUYECKOH, Tpaduyeckoil U cnoBecHor. Ero m3yueHmue crnocoOCTByeT
Pa3sBUTHIO AJTOPUTMHUYECKOTO MBILIUIEHHS, CIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3alluy,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas ynHusA «Hagama mMareMaTnyeckoro aHaiau3ay IMO3BOJIAET CYIECTBEHHO
pacIUpUTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaroImuMcs, Y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH Ipaduku (QyHKIMHA, ONpeaensiTh ux
HauOOJBIINE ¥ HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMaTHYECKMX MOJENEH pealbHbIX CHUTyallMi, HaXO0KIEHUs



HAaWIY4lllero peleHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHUYECKOIO aHalIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO,
(OopMaNIbHO-TOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
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 «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIE [TPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ MNPUIOKEHHHM, OHM CBSA3BIBAIOT pPa3Hble MaTeMAaTUYECKUE
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» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTH4YECKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJIENIel ¢ OMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOro aHajiu3a M HMHTEPHpPETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBbl B KaXKJbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOrMI0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS TNPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
Ipolecce U3y4eHus Bcex TeM Kypea «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4eOGHOM mtaHe Ha M3ydYeHHE 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.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

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 OTpaciell 3HAHUM U peabHOM KU3HU.

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

Crenens c menbiM mnokasareneM. CranpapTHas ¢opma 3amucy JSHCTBUTEILHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMU
KOpPHSIMHM 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.

[IpuMeHeHne ypaBHEHHMII U HEPaBEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/ad U 3aJad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKH

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

Ob6nacTh onpeaeneHuss U1 MHOXKeCTBO 3HaueHui (yHkuuu. Hynu ¢ynkmuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

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

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE0BATENbHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIIEH reoMeTpUYEeCcKON MpOorpeccu.
@dopMyna CIOXKHBIX ITPOLUEHTOB. McHoiap30BaHME MPOTPECCHU JUISl PELICHUs] PEaIbHbIX 3a/1a4y
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUlsl OIMCaHUs PEajbHbIX IIPOLIECCOB U SIBICHWUM, IIPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3aresieM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

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

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHHI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

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

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (yHKIUN Ui UCCIIEAOBAHUS MPOIECCOB M 3aBHCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

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

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

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (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 (Qu3MuUecKuil cMbIci. BbluncieHue uHTErpana Mo
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMUsA CIEAYIOIIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS IMPOrpaMMbl ydeOHOro mpemmera «Maremarnukay
XapaKTepU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUUCKOTO OOIIEeCTBa, MPEICTABIEHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCTIMTAHUE:

c(OpMUPOBAHHOCTHIO POCCUICKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIIOMY 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 SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMAaTHYECKUM acClEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA, peryiaspHas Qusndeckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNBHONM JEeSITENFHOCTH, CBS3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa3oBaHUIO Ha IPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAIIPaBJICHHOCTH.

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 HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKHU U MAaTEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO M UCCIEN0BATENBCKYIO IEATEIbHOCTh UHINBUIYaJIbHO
U B IrpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbl yIeOHOTO TpeaMeTa «MaTemMaTHKay)
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2YlamuUeHbIMU
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:

BOCIIPpUHUMATDb U (1)OpMy.]'II/IpOBaTB CYXXICHHA B COOTBETCTBUH C YCIIOBHAMHU 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 0OCYXICHHS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3WIMI; B KOPPEKTHOH ¢opme (opmyanpoBaTh 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 IPSUMYILECTBA KOMAHTHOW M MHIMBHUIYaIbHON pabOTHI IpH
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 MPOLECCOB, 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, BBISIBJICHHBIX 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
MIPOrPECCHUH.

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

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTENH U MPOTPECCUil Ui PEIIeHUs peallbHbIX
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 MOHATUSAMU: OINIpeNEICHHUE, TEOpEMa, CIEACTBHE, JOKA3aTENbCTBO.

11 KJIACC

Yucsia 1 BBIYUCTCHHUSA

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

OnepupoBaTh NOHATHEM: CTENIEHB C PALIMOHAJIBHBIM MIOKA3aTEIIEM.

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

YpaBHeHUs] M HEPABEHCTBA

[IpumensTh CBOICTBA CTENMEHU sl MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATHSAMM: MI0KA3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

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

Haxonuts pemienus npocTenimnx TPUroHOMETPUYECKUX HEPABEHCTB.

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

Haxonuth pemieHuss mpocTeHmx CUCTEM U COBOKYITHOCTEHM pallMOHANIbHBIX 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



OmnepupoBaTh MOHATUSAMH: TMeEpUOANYEcKas (YHKUUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATHSAMHU:  TIpadUKd  [OKAa3aTelIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh X HA KOOPJAMHATHOW IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIMN A MCCIENOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATHAMU: HETIPEPbIBHAS (PYHKIUS; TPOU3BOHAS (PYHKIIMHU; UCIIOIb30BaTh
reOMEeTPUYECKUN U GPU3NYECKUIN CMBICI IPOU3BOIHOM JUIsl pelieHus 3a1ay.

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

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJAbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonb3oBaTh MpoU3BOAHYIO JUIS HAXOK/IEHUS HAWIYYILIEro pelleHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHYECKHX, 3a/1a4ax.

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

Haxonute nepBooOpa3Hble 3J€MEHTApHbBIX (DYHKIMI; BBIUUCIATH MHTETpAl N0 (Gopmyse
Herorona—JleitOauma.

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero KO;TP OJLHBIC HpﬁaKanecmle o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypebi
1 E/GI:II;IZ;I;?;:;L?{TII)? ?IEiJ;JI;HII;I:HI/IfIOHaHLHHe 14 1 Bubmrorexa HOK
ypABHEHWS U HEpABEHCTBA https://m.edsoo.ru/1568aba3
2 Oynkuuu u rpapuku. CreneHs ¢ 1eabM 6 bubnnorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 18 1 bubnuoreka [IOK
HppainmoHaibHble YpaBHEHUS] 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 f;)?/l?slzgﬁﬂpnn Tpuronomerpuueckue 22 1 bubmmorexa HOK
E—— https://m.edsoo.ru/1568aba3
bu6mmoreka [IOK
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 https://m.eds00.ru/1568aba3
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 3 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[TPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kourpoaenete | Ilpakruieckue odpa3oBaTejibHbIE
padoTsbI padoThI pecype
! Hotammmenin yme. oo g 1 BuGorexa LIOK
YHKIHA. https://m.edsoo.ru/fl1c4afd
YpaBHEHUS U HEPABEHCTBA
2 [N oL 10 BuGmorexa LIOK
P ¥p https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
3 it Aoami 5 1 BuGaorexa LIOK
P 1P p https://m.edsoo.ru/fl1c4afd
HEPaBCHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 15 1 https://m.edsoo.ru/fl1c4afd
5 HHaTerpan u ero npuMeHeHus 5 bubmorexa LIOK
P p https://m.edsoo.ru/fl1c4afd
. bu6mmoreka [JOK
6 CrcTemel ypaBHeHmji J 1 https://m.edsoo.ru/fl1c4afd
7 HarypasnpHbie U 1esble yncia 4 Brbmiorexa LOK
yp 1 https://m.edsoo.ru/fl1c4afd
8 [ToBTOpEHue, 0000IIEHNE, CHCTEMATH3aIUs 12 1 bubnuoreka LJOK
3HAHUN https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TIPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBbHOM ITPOT'PAMMBI

10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 NnporpaMmsbl CpEIHET0

pe3yJabTara 0011ero 00pa3oBaHus
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATHUSAMH: PANMOHAIBHOE W JICHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS W JCCATHYHAS JPOOb,
' IPOLIEHTHI
1.2 BrImosHATE apudMeTHUecKue olepanyy ¢ PAlHOHATBHBIMU B ICHCTBUTESILHBIME YUCIIAMA
13 BrITIOJTHATE TIPHOIKEHHBIC BBIYUACICHHS, WCIONB3YsS IpaBWUIa OKPYIJICHUS, JejaTh NMPUKUIKY W OICHKY
' pe3yabTaTa BEIYUCICHHHA
OmnepupoBaTh MOHITUSAMHU: CTENEHb C IEJIBIM IMOKa3aTejIeM, CTaHIapTHas GopMa 3alucH JIEHCTBUTEILHOTO
1.4 qrcia, KOpeHb HATYPAIbHOM CTEIIEHH; MCTIOJIb30BaTh MOIXOIANTYI0 GOpPMY 3aITUCH ACHCTBUTEIBHBIX YUCEI IS
peIIeHUS MPAKTHYECKUX 33124 U MPEICTABICHUS JaHHBIX
15 OnepupoBaTh MOHATUSMH: CHUHYC, KOCHHYC W TaHT'€HC MPOHW3BOJBHOTO YIJja; HCIOJb30BAaTh 3aIHUCh
IPOM3BOJILHOTO yTiia uepe3 0OpaTHbIC TPUTOHOMETPUYECKUE (HYHKIIUU
2 YpaBHEHHS 1 HEPABEHCTBA
21 OnepupoBaTh MOHITUAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, IEJ0€, PAMOHAIBHOE, UPPAIIOHATIHHOE
ypaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUYECKOE YPABHEHUE
2.2 BrInonHATh ipeoOpa3oBaHusi TPUTOHOMETPHUECKUX BBIPAKEHUH U PEIIaTh TPUTOHOMETPUICCKUE YPABHECHUS
23 BrimonHaTe mpeoOpa3oBaHus LENbIX, pallMOHANBHBIX U UPPAIMOHATIBHBIX BBIPAXKEHUN U peliaTb OCHOBHBIC

TUTIBI [CJIBIX, PaATUOHAJIBHBIX U UPPALIUMOHAJIBHBIX ypaBHeHPIfI 1 HCPABCHCTB




[IpumMeHsTH ypaBHEHHS U HEPABEHCTBA ISl PELICHUS] MATEMaTHUECKUX 3a7a4 U 3a]1a4 U3 Pa3IUIHbIX o0nacTen

24 HAyKH ¥ PEATLHON KU3HU
95 MoenupoBaTh pealibHbIe CUTYalluu Ha SI3bIKE anreOpbl, COCTABISATh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 110
YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM allliapaTa ajareopbl
3 OyHKIMH U TpaPUKH
31 OnepupoBaTh MOHATUSIMH: (PYHKIHS, CIOCOOBI 3amaHusi (YHKIMH, OOJACTh OIpPEACNICHUs U MHOXKECTBO
3HaueHUM QyHKUMHU, TpaduK QyHKINU, B3AUMHO 00paTHbIE (DYHKIIUU
3.2 OmnepupoBaTh NOHATHAMH: YETHOCTh U HEYETHOCTH (DYHKIIMH, HYJIU (QYHKITHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduiki QyHKIHIA IS peIICHNsT ypaBHEHUN
3.4 Crpouth U yuTaTh rpaduKku JUHEHHON (QYHKIUHU, KBaJPAaTUYHONW (YHKIHUU, CTETICHHON (DYHKIUHU C LENbIM
MoKasareaemM
35 Hcnonw3oBate rpaguku QyHKUMNA AT UCCIENOBAaHUS MPOLECCOB M 3aBUCUMOCTEH MpPU PELIeHHH 3a/1ad U3
' JPYruX y4eOHBIX MPEIMETOB U PEAIbHOM XKU3HH, BBIpaKaTh (OPMyJIaMH 3aBUCUMOCTH MEXKIY BEIMUUHAMU
4 Hauana MmaTemMaTtn4eckoro aHanusa
4.1 OnepupoBaTh NOHATUAMU: NIOCIIEA0BATENLHOCTD, apu(hMeTHUECKasi U F€OMETpUIECcKasi IPOrpeccuun
42 OnepupoBaTb NOHATUSAMM: OECKOHEUHO YOBIBAIOIIAs I€OMETpUYEcKas Iporpeccus, CyMMa OECKOHEYHO
' yOBIBaIOLIEH reOMeTPUYECKON POrpecCUu
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBLHOCTEH U MPOTPECCUil Ul PeleHHs peasIbHbIX 33a/1a4 MPUKIaTHOTO
' XapakTepa
S) MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSMHI: MHOKECTBO, ONIEPAIIU HaJl MHOKECTBAMU
59 Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUlsl ONMMCAaHUs peajbHbIX HPOLIECCOB U SBICHUH, NMpPHU
' pELIeHUHM 3aJ1a4 U3 APYTUX YUeOHBIX IPEIMETOB
5.3 OmnepupoBaTh NOHATUSAMU: ONPEEICHUE, TEOpEMa, CIECTBUE, 10Ka3aTeIbCTBO




11 KJIACC

Konx nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 NporpaMmmbIl

pe3yJabTaTa cpeaHero oomero oopa3oBaHus

1 Yucna v BBIYKCICHUS

11 OmnepupoBaTh MOHATHIMH: HATYypaJbHOE, [IEJI0€ YUCIIO; UCTIONb30BaTh MPU3HAKU JIEIIMMOCTH IENTBIX YHCET,
' pa3oKeHNe YMCIIa Ha MTPOCTHIE MHOYKUTEIH JIJISl peIICHUS 3a/1a4

1.2 OmnepupoBaTh MOHATHEM: CTENICHD C PAITMOHAIBHBIM MTOKa3aTeIeM

1.3 OmnepupoBaTh MOHATUSAMHE: JIOTAPU(M YUCIIA, NECITUIHBIC H HATYPAIbHbIEC JIOTapru(pMBI

b

2 VYpaBHEHUS 1 HEPaBEHCTBA

91 [IpuMeHsTH CBOMCTBA CTENEHU AT TPEOOPA30BAHUS BBIPAKEHUI, ONIEpUPOBATh MOHATUSAMMU: [TOKa3aTeIbHOE
' ypaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI NOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB

BbimonHATe 1mpeoOpa3oBaHUs  BBIPAKEHUH, coAepKallMxX Jiorapu(Msbl; OINEPUPOBATh MOHATUSAMHU:
2.2 Jorapu(pMHUECKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI JIOTapU(PMUUYECKUX YpaBHEHUH U
HEPaBEHCTB

2.3 HaxonuTs pemieHus npocTeimmx TpUroHOMeTPUYECKUX HEPABEHCTB

24 OnepupoBaTh NOHATHAMU: CUCTEMA JINHEWHBIX YPAaBHEHUH U €€ pellieHHe; UCII0Ib30BaTh CUCTEMY JIMHEHHBIX
' yYpaBHEHMH U151 PEIICHUs IPAKTUYECKUX 3a]1a4

2.5 HaxonuTh pemieHus npocTeimmx CUCTeM U COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI Y HEPABEHCTB

26 MoenupoBaTh peanbHble CUTYAllMH Ha SI3bIKE aareOpbl, COCTABIATh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA
' Y CUCTEMBI 110 YCIIOBHIO 33/1a4M, UCCIIEI0BATh TOCTPOEHHbBIE MOJIEIH C UCIOJIb30BaHUEM amnmapara anreopbl
3 OyHKIMH U TpadUKH




OmnepupoBaTh HOHATHUSAMH: TepHOAMYEcKas (YHKIMSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIMH, TOYKH

3.1 SKCTpeMyMa (YHKIIMH, HanOOoJIbIlIee U HauMEHbIIee 3HaUYCHUsT (PYHKIMMA Ha MPOMEXKYTKE; UCIIOIB30BaTh UX
TUTSL KICCIIEA0BaHMs (QDYHKIINH, 3aJaHHOU TpaduKkoM

39 OmnepupoBaTh MOHATHAMU: TPaQUKN MOKA3aTEIBHOM, JTOTApU(PMHUUYECKON U TPUTOHOMETPUIECKUX (DYHKIIHIA,
' N300pakaTh UX HAa KOOPIUHATHOM IUIOCKOCTH M UCIIOJIb30BATH TS PEIICHUs yPABHEHUH U HEPABEHCTB

33 N3006paxaTs Ha KOOPAWHATHOM TIIOCKOCTH IPpa)MKN TMHEWHBIX YPaBHEHUH U UCTIOIB30BaTh UX JUIS PEIICHUS
' CUCTEMBI JINHEWHBIX YPABHEHUN

34 Hcnonw3oBarh rpaduku GyHKIUN IS MCCISTOBAHHUS TMPOIECCOB W 3aBUCHUMOCTEH W3 JPYTUX Y4eOHBIX
' TMCTIUTUTAH

4 Havana maTemaTuyeckoro aHaausa

41 OmnepupoBaTh MOHATHSIMH: HETIPEPBbIBHAS (DYHKIIHS, PON3BOAHAS (DYHKIIMH; HCITOJIE30BATh T€OMETPHICCKUN
' 1 (pU3UYECKU CMBICI TIPOU3BOTHOM JJIs PEIICHUS 3a1a9

42 HaxonuTe npou3BOAHBIE IEMEHTAPHBIX (YHKUMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS,

4acCTHOTO (YHKITUH

43 Hcnonp30BaTh MPOM3BOAHYIO AJIS UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh
' pe3yabTaThl UCCIENOBAHUS K IOCTPOCHUIO TpapUKOB

44 Hcnonbs3oBaTh NMPOU3BOAHYIO Ul HAXOXAEHUS HAWIY4IIEro pPEUIeHUs B IPUKIAJHBIX, B TOM 4YHCIE
' COLIMAJIBHO-9KOHOMHUYECKUX, 3a7adax

45 OnepupoBaTh NOHATHAMU: IEpBOOOpa3Hast U UHTErpajl; HOHUMATh T€OMETPUUECKUI U (PU3MUECKUI CMBICI
' MHTerpana

46 Haxonuth nepBooOpa3Hble 37€MEHTApHbIX (YHKLUH, BBIUMCIATH HMHTErpaid no ¢opmyrne HbproToHa —
' JleiiOHwMIIA

47 Pemate mpukiagHble 3a7a4d, B TOM 4YHCIE COIMAIbHO-?KOHOMHYECKOTO M (DU3UYECKOTO Xapakrepa,

CpCACTBAMU MATCMATUUCCKOI'O aHAJIM3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYKCICHUS
Parnmonanbubie uncina. OOBIKHOBEHHBIE U ICCATHYHBIC IPOOH, TIPOLIEHTHI, OECKOHEYHBIE
11 nepuogudeckue Apoou. ApudmMernyeckue omnepaluu C paluoHAIbHBIMU YHCIAMU,
' peoOpa3oBaHMsl UYUCIOBBIX BblpakeHUH. IlpuMeHeHue apoOell W MPOLEHTOB s
pELIECHUS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U pEeATbHOM KU3HU
JleiicTBuTenpHble uncia. PaninoHanbHple M UppaloHaibHble yhcia. ApudmeTnyeckue
1.2 omnepanuu ¢ JCHCTBUTENbHBIMU uuciIaMH. [IpuOnmkE€HHbIE BBIYMCIEHUS, MpaBUia
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BIUYMCICHUN
Crenens ¢ 1ienpM nokazateneMm. CtangapTHas (opMa 3arvcu JeHCTBUTEIHHOTO YHCIa.
1.3 Hcnonb3oBanue moaxonsmie Gopmbl 3amucy JEHCTBUTENBHBIX YHMCET JJIS pPelIeHUus
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW creneHd. JledicTBus ¢ apupmMeTHueCKUMU
' KOPHSIMH HATypaJIbHOW CTENICHU
15 CuHyC, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apDKTAHT€HC
YHCJIOBOIO apryMeHTa
2 VYpaBHEHHs 1 HEpAaBCHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaAHMS
99 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPUYECKHE
' (GopMyIbl
53 VYpaBHeHHME, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTton
' HHTEPBAJIOB
2.4 Penienue nenbix U ApoOHO-pallMOHAIBHBIX YPaBHEHHUH 1 HEPAaBEHCTB
2.5 Pemenue uppanroHaJbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
97 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTHYECKUX 3aJa4 U 3a/1a4 U3
' pa3nuyHbIX 00JacTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukims, crnocodsl 3amaHus QyHkuuu. ['paduk ¢yHkumu. B3aumuHOo oOpaTHBIE
' GyHKIMHT
3.9 OOnacte ompeneneHuss M MHOXECTBO 3HaueHMM QyHkouu. Hymm dyHkumn.
' ITpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QDYHKITHH




33 CrenenHast (yHKIHS C HATypalIbHBIM U IENBIM TIOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
34 TpuronomeTpuyeckass OKPYKHOCTb, ONPEICIICHUE TPUTOHOMETPUYCCKUX (DYHKIIUH
' YHCII0BOTO apryMeHTa
4 Havana matemaTuyeckoro aHanusa
41 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHUsl  IOCJIeNOBaTeNbHOCTEH. MOHOTOHHbBIE
' 0CJIE0BATENFHOCTH
Apudpmernueckass W TreoMeTpUyecKas TPOrpeccHH. beckoHe4HOo yObIBaromas
49 reoMerpuueckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOILIEH TIe€OMETPUUYECKON
' nporpeccur. DopMyrna CIOXKHBIX TPOLEHTOB. VICIONB30BaHWE MPOTPECCUU ISt
pelIeHus peabHBIX 33aa49 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHO3k€ecTBO, Onepanu Haa MHOKecTBaMu. [luarpammel Ditnepa — Benna. [Ipumenenue
5.1 TEOPETHKO-MHOYKECTBEHHOTO aIlnapaTta JJisi OMUCAHUS pealTbHBIX IPOIIECCOB U SIBIICHUIHA,
TIPY PEIICHUHN 33]1a9 U3 IPYTHX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeICTBUE, J0Ka3aTeIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbnbie u uensie yncina. [IlpusHaku 1e1MMOCTH HEebIX YHCes
1.2 CreneHsp ¢ pallMOHAILHBIM M0Ka3zaresaeM. CBOMCTBA CTEEHH
1.3 Jlorapudwm uncna. JlecaTuunble 1 HaTypaJIbHBIC JOTapUPMBbI
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COACPKAITUX JTOTAPHUPMBI
2.2 [IpeoOpaszoBanue BhIpaKEHUI, COAEPIKAIIUX CTENICHH C PAIIMOHAIBHBIM IMOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
2.4 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHsI U HEPaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHHH. PellieHne npukiaHbIX 3aa4 ¢ TOMOIIBI0 CHCTEMBI
' JIMHEWHBIX YPABHEHUIN
2.7 CucTeMbl ¥ COBOKYITHOCTH pPaIlMOHATIBHBIX YPABHEHU U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a7ad

" 3a/1a4 U3 Pa3JINYHBbIX obnacreit HAYyKU U peanLHoﬁ KHN3HHU




3 OyHKIMH U TpapUKH
Oynukius. Ilepuognueckne ¢ynkuuu. IIpomMexxyTkn MOHOTOHHOCTH —(PYHKIHU.
3.1 MakcuMymbl U MUHUMYMBI QyHKuuu. HaumOonbliee ¥ HauMeHbllee 3HAUYECHUE
(GYHKIMHU HAa TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, HX CBONCTBA U rpaduKu
3.3 IToxa3zaTtenpHas u norapudmuyeckas QyHKINN, X CBOWCTBA U TPaPUKH
3.4 Hcnonws3oBanue rpagukoB (GyHKIWH 111 pEIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Ucnonws3oBanne rpadmkoB GyHKIUHN IS KCCIIETOBAHUS IMPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT IIPU PELICHUH 3aja4d U3 IPYruX Y4eOHBIX MPEIMETOB U peaibHOM
AKU3HU
4 Haygaya maTemaTrueckoro anaimsa
4.1 HenpepriBHbie pyHKIIMN. MeToa HHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuil 1 GU3NIECKHUI CMBICI TPOU3BOTHOM
43 [IpousBonnbie snemMeHTapHbIX (yHKIUNA. DOpMyNbl HaXOXJAEHUS TMPOU3BOIHOM
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIHI
[IpumeHenne mNpoU3BOMHOM K HCCIEAOBaHHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.4 aKCcTpeMyMbl. HaxoxaeHue HauOOJIBIIEro W HAMMEHBIIEro 3HadYeHHsl (QYyHKIIUU Ha
OTpe3Ke
45 [IpumeHeHre MPOU3BOIHON [UIA HAXOXKACHHUS HAWIYYIIEro PEIICHUS B MPUKIIAIHBIX
' 3ajadax, JUls ONpeIeNIeHUs] CKOPOCTH Mpolecca, 3aJaHHOTo (hopMyroi Uil rpagrKoM
4.6 [TepBooOpa3nas. Tabnuiia nepBooOpa3HBIX
47 WuTerpan, ero reomMeTpuueckuii 1 ¢pu3ndeckuil cMbICi. Brluncienre uHTerpana mno

dbopmyne Hetorona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero oduero
o0pa3zoBaHusi

Brnagenne metomamMu J0Ka3aTeNbCTB, aITOPUTMaMU PEIICHUS 3a/1ad;
yMeHue (OpMyIHpOBaTh U ONEPUPOBATh TMOHATHSMH: OIpEICIICHUE,
aKCHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NMPHU3HAK, JO0Ka3aTEIbCTBO,
PaBHOCHUIBHBIE (OpMyIUPOBKY; [IPUMEHSATh UXx; YMEHHE
dbopmynupoBaTh 00OpaTHOE ©  TPOTUBOIOJIOKHOE  YTBEPXKIACHHE,
NPUBOJUTL TPUMEPbl U  KOHTPIPHUMEPBI, MHCIOJB30BATH METOJ
MaTEeMaTHYE€CKON MHAYKIMU; TPOBOJUTH JOKA3aTEeIIbHBIE PACCYXKICHUS
npu pPEeIICHUHA 3ajaa4, OLICHUBATH JIOTUYCCKYIO IMMPaBHUIIBHOCTDH
pacCyXJIeHHIl; YMEHHE OINEpHUpPOBATH MOHITHSMH: MHOYKECTBO,
IMOJAMHOXKECCTBO, OII€pallMi HaJd MHOXECTBaAMMU, YMCHHE HCIIOJIb30BaTh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONUCAHUSA  PeabHBIX
NPOIIECCOB | SIBIICHUI W TIPU PEIICHUU 3a]ad, B TOM YHUCIIE U3 APYTHX
y4eOHBIX IPEMETOB; YMEHHE OTICPUPOBATH MOHATUSIMU: Tpad, CBA3HBIH
rpad, nepeso, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh U OIMCHIBAThH
rpadpl pa3IMYHBIMU CIIOCOOAMHM; MCTOJIB30BaTh rpadbl MPH PEIICHUN
3a1a4

YMeHue onepupoBaTh NOHATUSAMM: HATypaJlbHOE YHUCIIO, LEJI0€ YHUCIIO,
CTEIEHb C LIEJIbIM II0Ka3aTesIeM, KOpEeHb HaTypaJIbHON CTENEHH, CTEIIEHb
C pAaLMOHAJBHBIM  IIOKa3aTeleM, CTENeHb C  JEeWCTBUTEIIbHBIM
nokaszarenaeM, JiorapupM yHuciIa, CHHYC, KOCHHYC U TaHI€HC
IPOM3BOJIBHOIO YHUCJIA, OCTATOK M0 MOJAYJI0, PalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHMCJIO,  MHOXECTBa  HAaTypaJbHBIX,  LENbIX,
paLlMOHATIBHBIX, JACHCTBUTEIbHBIX YHCEJ; YMEHHE HCIOJb30BaTh
NPU3HAKU AEIMMOCTH, HAUMEHbIINI OOIIMI J1eIuTeNlb 1 HauMEHbIIIee
oO1iee KpaTHoe, aropuT™ EBKJIMIa TP pelIeHut 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TIO3MLMOHHBIMH  CHUCTEMaMHU  CUUCIICHMS;, yMEHUE
BBINOJIHATh BBHIYMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTENEHSAMHU M JIorapudmamu, rnpeodpa3zoBaHus APOOHO-pallMOHATIBHBIX
BBIPAKEHUM; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEIOBATEIBHOCTD,
apupmeTHyeckas ~ MpOrpeccHs,  TeoMeTpHueckas  IMpOrpeccus,
OeckoHeuUHO yOBIBaloIIas TeOMeTpHYecKas MpOrpeccHs; yMEHHUe
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIBIO PEKYPPEHTHBIX




dopmyn; yMeHHEe ONepupoBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE UNCIIA, MOJYJIb U apIYMEHT KOMIUIEKCHOTO
yrcna, (opma 3amMcd KOMIUICKCHBIX 4YHcen (TeoMeTpuyeckas,
TPUTOHOMETpHYECKass ©  anreOpamdeckasi); yYMETb IMPOHM3BOIUTH
apuMeTHUECKHE JEWCTBUS C KOMIUICKCHBIMH YHCIAMH;, HPHUBOJUTH
OpUMEpPhl  UCMHOJb30BAaHUS  KOMIUIEKCHBIX  YHUCEN;  ONEpPUpPOBATh
HOHATUSIMM:  MaTpuma 2x2 u  3x3, onpeaesnureiab MaTpULbL,
F€OMETPUYECKUI CMBICIT OTIPEAEIUTEIS

YMeHue onepupoBaTh MOHATUAMU: PALMOHAJIBHBIE, UPPALMOHAIBHBIE,
NO0Ka3aTebHble, CTENEHHbIE, Jorapu(pMUUYECKUe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIIEpUPOBATh
HNOHITHUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE,
HEpPABEHCTBO, CHUCTEMa YpPAaBHEHUN W HEPABEHCTB, PaBHOCHIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEpPABEHCTBA M CHCTEMBI C IOMOIIBI0 PAa3IUYHBIX NPHUEMOB; pPEIIATh
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMBI C NApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISI PEIICHHUS] MAaTEeMAaTHYECKUX

3a[a4 U 3a]a4 U3 pazIM4HbIX 00JacTell HayKH U peasibHOM KU3HU

YMeHrne omnepupoBaTh MOHATHUSAME: (QYHKIUS, YETHOCTh (DYHKIIHH,
NEPUOUYHOCTD (DYHKIIMU, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKIIUU, SKCTpeMyM GYHKIIUH, HAauOOJIbIIIee U HAMMEHBITIEE 3HAYCHUSI
(GYHKIIMY Ha POMEXYTKE, HeMTpephIBHAS (PYHKITUS, ACHMITOTHI rpaduka
(GyHKIUY, TIepBasi U BTOpasi MPOU3BOIHAS (DYHKIIMU, TEOMETPHUUCCKUI 1
(GU3UYECKUH CMBICT TPOU3BOJHOM, MEpBOOOpa3Has, ONpeacIEHHBIN
UHTETpaj, YMCHHE HAXOJUTh aCHUMIITOTHI rpaduka (yHKIHUU; yMEHHUE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, IPOU3BEICHHS, YacTHOTO U
KOMIO3UIIMKN (YHKIUH, HAXOIUTh YpaBHEHUE KacaTelIbHOH K rpaduky
(GYHKIIMM; YyMEHHE HAXOIHMTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE WCIOJIb30BaTh MPOU3BOJHYIO JUIS HCCICIOBAHHUS (QYHKIIHIA,
HAXOJIUTh HAWOOJIBIINE U HAUMEHBIINE 3HAYCHHS (PYHKIIHI, CTPOUTH
rpad)iKi MHOTOUYWICHOB C MCIOJB30BAHUEM alapara MaTeMaTH4ecKoro
aHalM3a; MPUMEHATh TPOU3BOJHYIO JUIS HAXOXKICHUS HAMIIYYIIETO
pellleHrs B MPUKJIAJHBIX, B TOM UYHCJIE COIHUAIbHO-DKOHOMUYECKUX U
dbu3nyecKuX 3aa4ax; HaXoAUTh TUIOIIATN U 00BEMBI (PUTYP C TOMOIIIBIO
WHTETpasa; MPUBOJAUTh MPUMEPhl MATEMAaTUYECKOTO MOJICTHPOBAHUS C
noMOIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHSAMHU: rpaduk (yHKuIMH, oOpaTHas
GyHKIUA, KOMIO3UIMS (YHKIUH, TUHeWHas (yHKUMS, KBaJpaTHYHAS
GyHKIMSA,  pauMoHaJbHAas  (QYHKIMS,  CTeNeHHas  (QYHKIUS,




TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKIIMM, TOKa3aTeiabHas | Jorapudmuyeckas QYHKIUH, yMEHHE
CTPOUTH TpadUKH M3YYCHHBIX (PYHKUHUH, BBIIOJIHATH MPeoOpa3zoBaHUA
rpaduKoB (PyHKINH, HCTIOIB30BATh TPAPHUKH [Tl H3Y9IEHUS MPOLIECCOB U
3aBHCHMOCTEH, MPH PEIICHUH 33a1ad U3 APYruX y4eOHBIX MPEIMETOB H
3aJa4d U3 PeabHOM KU3HU; BBIPAKATh (POPMYyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOWCTBA M TpaduKd (GYHKUUH s
peleHus ypaBHEHU, HEPaBEHCTB U 33/1a4 C IMapaMeTpaMu; n300pakaTh
Ha KOOpPJAMHATHOM IUIOCKOCTHM MHOXKECTBA pEIICHUN YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
IPOLEHTHI, T0JIU U YaCTH, Ha BWKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIyT, HAJIOTH, 33J]a4i U3 00JIacTH yIpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI TI0 YCIIOBHMIO 33Ja4d, MCCIEAOBATh IMOIYYEHHOE PEIICHUE U
OIICHUBATh MPaBIOINOJ00HOCTh PE3yJbTaTOB; YMEHHE MOJEIHPOBAThH
peanbHble CUTYallMM Ha S3bIKE MATEMaTHKH; COCTaBIIATh BBIPAKEHHS,
YPAaBHEHUs, HEPABCHCTBA M HX CHCTEMBI 10 YCIOBHUIO 3aJayH,
UCCIIE0BAaTh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM ammapara
ayireOpbl, HHTEPIPETUPOBATH MIOJIyYEHHBIN pe3ynbTar

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apupMeTUIecKoe, Merana,
HauOoJblllee W  HauMeEHblllee 3HAa4YeHWs, pa3Mmax, Jucrepcus,
CTaH/JApPTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE U3BIIEKATh,
UHTEPIPETUPOBATh HMH(OPMALIMIO, MPEACTABICHHYIO B TaONMIAX, Ha
nuarpammax, rpadukax, oTpa)xarollylo CBOMCTBa peaJbHBIX MPOIECCOB
U SIBJICHMI;, MPENCTaBIsATh HH(POpPMALMIO C TOMOIIbI Taldnuil U
qyarpamMM; HcCCieloBaTh CTATUCTHYECKHWE JaHHbIe, B TOM YHCIE C
NpUMEHEHHEeM TpadUyecKMX METOJOB U JIEKTPOHHBIX CPE/CTB;
rpaduyuecku HcciaenoBaTh COBMECTHBIE HAOMIOJEHUS C IOMOIIBIO
qUarpamMM pacCceMBaHUs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MNOHATUSAMM: CIy4alHBIH ONBIT M cilydaiiHoe
cOObITHE, BEPOSTHOCTb CIYYalHOTO COOBITUS; yYMEHHE BBIUUCIIATH
BEPOSATHOCTh C HCIOJb30BaHUEM TpapUUECKUX METOJIOB; NPUMEHSTh
(GOopMyINbl CIIOKEHUSI M YMHOKEHHsI BEPOSITHOCTEH, (GopMyny IMOJHOI
BEPOSATHOCTH, popMyny bepHysin, koMOrMHaTOpHBIE (PaKThI U HOPMYIIHI;
OILICHUBATh BEPOSTHOCTH peabHBIX COOBITHH; yMEHHE OIEepHpOBATH
NOHATHSIMM: CIIydaiiHas BeEJIMYMHA, PAaCIpEIeeHHEe BEPOSTHOCTEH,
MaTEMaTHYECKOE OKHUJAHHWE, TUCHEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CllyyailHOH BeIMYUHBI, (YHKLIUU paclpelesieHus] U  IUIOTHOCTH




PaBHOMEpPHOTO, IIOKa3aTeJIbHONO M HOPMAJIBHOTO paclpeieicHui;
YMEHHE HCIOJIb30BATh CBOMCTBA HW3YYEHHBIX PACHPEACICHUN A
pelicHrdA 3aAaa4; 3HAKOMCTBO C IHOHATHAMH: 3aKOH 6OJILH_II/IX YHUCCII,
METO/Ibl BBIOOPOYHBIX HCCIIEIOBAaHUMN; YMEHHME HPHUBOJIUTH IIPUMEPHI
IMPOABJICHUA 3aKOHaA 6OJII)HII/IX YuCCI B NPUPOJHBIX H 06HIGCTBGHHI)IX
SABJICHUAX, YMCHHUEC OIICPHUPOBATH IIOHATHUAMU: COUYCTAHUC, IICPCCTAHOBKA,
YUCJIO COYETAHHWM, YHCIO TEepecTaHOBOK; OuHoM HprloTOHA; ymeHue
IPUMEHSATh KOMOMHATOpPHBIE (DAKThI M pACCYKICHHUS [T pEIICHUS 3a/1a4;
OLICHUBATH BCPOATHOCTHU PCAIBHBIX CO6I:;ITPII>1; COCTAaBJIATH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyIJa, IUIOCKUN yrod,
NBYTPaHHBIA yroJl, TPEXTPaHHBIA YToJ, CKpeUIMBAIOUINecs MpsSMBbIE,
NapajieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, yro
MEXAY MPSMBIMU, YTOJI MEXKIY NMPSAMON U IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTHU, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSIHUE MEXKY MIIOCKOCTAMU; YMEHHUE UCIOIb30BaTh IPH
pelIeHNH 3a/1a4 U3y4YeHHbIe (DaKThl M TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATb pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh
MaTEMaTUYECKHE MOJEIM C IOMOLIbI0 T€OMETPHUYECKHX MOHATHHA U
BEJIMYMH, PEHIaTh CBSI3aHHBIC C HUMH ITPAKTHYECKHUE 3a1a4H
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YMeHne onepupoBaTh MOHATUIMH: TUIOMATL GUTYPBI, 00BEM GUTYPHI,
MHOTOT'PaHHHK, PaBUJIbHBII MHOTOTPAaHHHK, CCYCHHE MHOTOTPaHHHKA,
Ky0, Tapajuienenuriesl, NMpu3Ma, nupaMmuia, (Gurypa U HOBEPXHOCTh
BpaIleHHs, IMIUHAP, KOHYC, 1Iap, cdepa, mionans chepsl, mionaib
MIOBEPXHOCTH THPAMHUJIBI, MPU3MBI, KOHYyCa, IHIMHIpa, 00bEM Kyoa,
NPSIMOYTOJIBHOTO MapaJuIeyIeIUIe/ia, TUPAMHJIbI, TIPU3MBIL, IHIUHIPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHUSI KOHYCA M IMIUHJIPA,
napajielibHbIe OCH HJIM OCHOBaHUIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromascsi chepsl, IHINHAPA, KOHYCa, YMEHHE CTPOHMTH CCUCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHHUKH, (UTYPHI M TIOBEPXHOCTH
BPAIICHHS, X CCUCHHS, B TOM YHCJIC C IIOMOIIIBIO JICKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX PUTYD, CAMOCTOSATEIHHO
dbopMynupoBaTh OMpeeNeHus: U3y4aeMbIX (PUTYp, BBIIBUTATh TUTIOTE3bI
0 CBOMCTBaxX W MPHU3HAKAX IeOMETPUYECKUX (UTYp, 000CHOBBIBATH MU
OTIpOBEpraTh HX; YMEHHE MPOBOIUTH KIacCUPHUKAIUIO GUTYp IO
pa3IMYHBIM TMPU3HAKAM, BBIOIHATH HEOOXOIUMBIE IOTOJHUTEIbHBIC
MOCTPOCHHUS
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YMeHue omepupoBarh TMOHATHSIMH: JBIJKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA MEPEeHOC, CAHMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHue M0a00UsA, MOAOOHBIE (GUTYpBI, yMEHHE
pacrno3HaBaTh paBHBIC W MOAOO0HBIC (PUTYPHI, B TOM YHCJIE B IPHUPOJE,
UCKYCCTBE, apXUTCKType; HMCIIOJIh30BaTh I'€OMETPHUSCKHAE OTHOIICHUS
IpH PENICHUH 3a/1a4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IUIHHA,
yroy, IUIomaab, O0OBEM) TpPH PEIICHWH 3amad U3 JPYruX y4eOHBIX
PEIMETOB U U3 PCATbHOM JKU3HH, YMEHUE BBIUUCIISATh T€OMETPUICCKHE
BEIIMYUHBI (JUIMHA, YTOJ, IUIONaab, O00BEM, TUIOMIAJb TOBEPXHOCTH),
UCTIOJIB3YSl M3y4YeHHBIC (OPMYJBI M METOIBI, B TOM YHCIIC: IUIONIA/Ib
MIOBEPXHOCTH MMUPAMUIBI, IPU3MBI, KOHYCA, IIHIMHJIPA, IUIoMaas chepsr;
00bEM Kyba, PSIMOYTOJIPHOTO TapajUIesienuIe/ 1a, TUPaMUJIbl, TIPU3MBL,
MWINHIPA, KOHYyca, IIapa, YMECHHWE HAXOJUTh OTHOIIEHHE OOBEMOB
M0TI00HBIX UTYD
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YMeHue oneprupoBaTh MOHATHSIMU: PAMOYTOJIbHAs CHCTEMa KOOPIMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPIAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YMCIIO, pa3jio’KeHHE BEKTopa 1Mo Oas3ucy,
CKaJS[pHOE MPOU3BEJICHUE, BEKTOPHOE MPOU3BEACHUE, Yroll MEXAy
BEKTOpPaMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOT
JUIS pellieHUs] TeOMETPUYECKHX 3ajad M 3aJad JpYyrux ydeOHBIX
peIMETOB

13

YMenue BbIOMpaTh MOAXOMANIMI METOA sl pELIeHUs 3aJay;
NOHMMAaHHE 3HAYMMOCTH MAaTE€MaTUKU B H3YyYCHUH MPHUPOJTHBIX U
OOILIIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YMEHHE pacro3HaBaTh
NPOSBIICHUE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITHM POCCUMCKOW W MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITO

MATEMATHKE
Kox IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanesble u nensie yncna. [Ipu3Haky qenmMMoCTy HEbIX YUCe
12 Panmonanbubie uncia. OOBIKHOBEHHBIC M IECATUYHBIE APOOH, IPOIECHTHI, OECKOHECUHBIE
' HEPUOMIECKHE IPOOH
13 Apudmernueckuil KopeHb HaTypaJbHOW creneHu. JlelicTBug ¢ apudMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp c nensiM nokaszareneMm. CTeNeHb ¢ pallMOHANbHBIM Moka3aTeneM. CBoiicTBa
' CTeneHu
15 CunHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JleiicTButenbHble yncia. ApupMeTH4Yeckre omnepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMU.
1.7 [TpuOnmkEHHBIE BBIYMCICHUS, MIpaBUiIa OKPYTJICHHs, MPUKUAKA U OLIEHKAa pe3ysbTara
BBIYMCIICHUI
1.8 [IpeobOpazoBaHue BeIpaKEHU
1.9 KommnekcHeie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YPaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbl TUHEWHBIX ypaBHEHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMK U TpadUKH




Oynkius, cnocoOsl 3amanust (Qyskuuu. ['paduk ¢ynkuuu. B3aummuo oOpartHbie

31 ¢bynkuuu. Yérneie n Heuétnele pynkuuu. Ileprogunueckue GpyHxkumnn
Ob6nacte onpeneneHust 1 MHOXKecTBO 3HaueHu# pynkunu. Hymu ¢pynkuuu. [Ipomexyrkn
3.2 3HAaKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIUH. MaKCUMyMBbl I MUHUMYMBI
¢bynkuuu. Hanbospiee u HanMeHbIee 3HaueHne QyHKIUU Ha TPOMEXKYTKE
33 Crenennasi (yHKIHUS C HATYpaJbHBIM U IIeNbIM Moka3atenem. EE colicTBa u rpaduxk.
' CaoiicTBa u rpaduk KOpHS N-0ii CTENCHN
3.4 Tpuronomerpruyeckue GyHKIIMH, UX CBOWCTBA U rpapUKu
3.5 [TokazarenbHas u gorapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pazpbiBa. AcuMnToTHl rpadukoB QyHKIUN. CBONCTBA (PYHKINNA, HEIPEPHIBHBIX
' Ha OTpE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hauana maTemaTnyeckoro aHaamza
4.1 [IpousBonnas ¢pynkuun. [Ipor3BoaHbIe AMeMEHTAPHBIX PYHKINH
[IpumeHeHne MNPOU3BOJHOW K HCCIENOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh U
4.2 KCcTpeMyMbl. HaxoxkaeHue HamOOJBIIEro W HAaUMEHBIIEro 3HA4YeHHs (YHKIUW Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 Ourypsl Ha MIOCKOCTH
7.2 IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEPXHOCTH BpAIICHUS
7.5 KoopauHaTsl 1 BEKTOPEI







