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INOACHUTEJIBHAS 3AIIMCKA

PaGouast mporpamma y4eOHOTO mpeamera «Ajredpa U Havalla MaTeMaTHYCCKOTO aHaJIH3a
(mpenmeTtHast oOmacth «Maremarnka W WHGOpPMATHKa») HA YPOBHE CpEIHEro OOIIero
0o0pa30BaHMs COCTaBIICHA HAa OCHOBE TpPEeOOBaHUI K pe3ylbTaTaM OCBOCHHS MPOTPaMMBI
cpennero obmiero obpazoBanus misi ooydaronuxcs 10-11 xkmaccoB MBOY Kpacnoapmeiickoit
COIII B coOTBETCTBUU CO CIEIYIOIIUMU HOPMATUBHBIMU TOKYMEHTAMU

- GenepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- ®enepanbHbiM  3akoHOM OT 24.09.2022 Ne 371-®3 «0O BHECEHMM HU3MEHEHHI B
®denepanbhblil 3akoH "O06 obpazoBanuu B Poccuiickoit denepanmu” u cratpio 1 denepanbHOTO
3akoHa "O0 o0s3arenpHBIX TpeboBaHmsIX B Poccuiickoit denepanmmy;

- ®I'OC COO (ITpuka3z Muno6pHayku Poccum ot 17 mast 2012 . Ne 413 «OO0 yTBepx)aeHUN
(dbenepanbHOTO  TOCYIApCTBEHHOTO  OOpa30BAaTENbHOTO  CTaHAapTa  CPEJHEro  0OIIero
obpasoBanus» (3apeructpupoan 07. 06. 2012 r. N 24480);

- OI'OC COO (12.08.2022 Ne 732 «O BHeceHHHM U3MEHEHUH B (QeaepaabHbII
rOCyJapCTBEHHbIM 00pa30BaTEeNbHBIA CTAHAAPT CPEAHEro OOLIEero oO0pa30BaHUs», C YYETOM
W3MEHEHUH, BHECEHHBIX npukazoM 19.03.2024 Ne 171;

- caHUTapHo-3nuAeMuonornyeckuMu TpedoBanusmu CII 2.4.3648-20 U rurneHMYECKUMHU
HopMmatuBaMu 1 TpeboBanusimu CanlluH 1.2.3685-21.

- ®enepanbHOil paboueit nporpammoit COO no npeamery «MaremaThka»

- OcHOBHOM o0O0pa3oBaTeNbHOM MporpamMMoil cpemHero obmiero ob6pazoBanus MBOY
Kpacnoapmeiickoi COIL;

- YueGHBIM mIaHOM cpenHero oduiero oopazoBanus MBOY Kpacnoapmetickoit COILL,

- Tlomoxxennem o pabouux mporpamMmax, y4eOHBIX KypcaX (B TOM 4YHCIIE BHEYPOUHOMH
JeATeNbHOCTH), YueOHbIX Moayneit MBOY Kpacnoapmetickoi COIII;

- PabGoueit nporpammoii Bociutanuss MbOY Kpachnoapmeiickoit COILL;

- Ilpukaz Munnpocsemenust Poccun ot 21 cenrsops 2022 . N 858 "OO6 yrBepkaeHun
(denepanbHOro mepedHs Y4YeOHMKOB, [JOMYIIEHHBIX K HCIHOJb30BaHUIO MpU pealu3alluu
UMEIOIINX TOCYIapCTBEHHYIO aKKpEIUTAIIMI0 00pa30BaTeIbHbBIX IPOrPaMM HayalbHOTO OOIIEro,
OCHOBHOTO OOIIEro, cpeaHero oOmero oOpa3oBaHMS OPraHU3ALUSIMH, OCYIIECTBISIIONUMU
00pa30BaTeIbHYIO JESATEIBbHOCTh W YCTAHOBJIEHHUS IPEIEIBHOIO CpPOKa MCIOJIb30BAHUS
HCKJIFOYEHHBIX Y4eOHUKOB"

- Ilpukaz Munnpocsenienus Poccun ot 21.02.2024 No 119 «O BHeceHMM H3MEHEHUH B
npuiokeHuss Ne 1 u Ne 2 k npukasy Munucrepcrsa npocseuienust Poccuiickoit @enepanuu ot
21 centsiopst 2022 1. No 858».

Pabouas mporpamMma ydeOHOTO mpeaMeTa «Anredpa u Havaia MareMaTHYecKOro aHallnu3a»
U1l 00y4aromMXcsi Ha ypOBHE cpefaHero oOmiero oOpa3oBaHMs OPHUEHTHPOBAHA Ha IICJICBBIC
NPUOPUTETHI,  COpPMYIHUpOBaHHbIE B  pabouell  mporpamme  Bocnutanus  MBOY
Kpacnoapmeiickoin COILL

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»
Kypc «Anrebpa u Hauvasa MaTeMaTHM4YECKOTO aHajM3a» SBISAETCS OJHUM M3 Hauboiee

3HAUYUMBIX B MpOrpamMMe CTaplieil IIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH OOecreunBaeT
WHCTPYMEHTAJIbHYIO 0a3y Ui HM3y4eHHsS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyrou
CTOpOHBI, (OopMHUpYET JOrHUecKoe U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HE0OXOJIMMOM JIJIsl OCBOEHUSI KypCOB MH(POPMATHUKH, 0OIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.



B pamkax gaHHOro Kypca ydJaiiecs OBJIaJeBaloT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMyJIHpYyeT CBOU JIOCTHKCHHS B MaTEMAaTHIECKOH Gopme.

Kypc anreOpbl n Hayain MaTeMaTH4eCcKOro aHalIn3a 3aKIaJbIBAET OCHOBY JUIS YCIEIIHOTO
OBNIQJICHUSl 3aKOHAMH (U3UKU, XHUMUHM, OWOJIOTUHM, TIOHMMAHUS OCHOBHBIX TEHICHIUN
HSKOHOMHKH M OOIIECTBEHHOHN >KM3HH, ITO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IMHU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJb30BaTh UX B MTOBCEAHEBHOH >KM3HU. B Toxe
BpeMsl OBIIQJICHHE aOCTPAKTHBIMH U JIOTUYECKH CTPOTMMHM MAaTEMaTHUYECKUMHU KOHCTPYKLIUSMHU
pa3BUBaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHUS,
UCTIOJIB30BAaTh 00OOIICHWE M KOHKPETU3aIMio, aOCTparupoBaHUE W AaHAIOTHIO, (HOPMHpPYET
KpEaTHBHOE M KPUTHUYECKOE MBIIUIEHHE. B Xo1e n3ydyeHus: anreOpbl 1 HayaJl MaTeMaTHYeCKOTO
aHaJM3a B CTapUIel IIKOJe yJalluecs: IMOJIy4aroT HOBBIM ONBIT PEUICHUS NMPHUKIAIHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTHMYeCKUX MOJeNeH  peajbHbIX CUTyallMid U
WHTEPHpPETAlNA  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C MPUMEpPaMHd MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MpPHUPOJE, HayKe M B HCKYCCTBE, C BBIJAIOIIMMHCS MaTeMaTHYECKUMHU
OTKPBITHSIMH U MX aBTOPAMHU.

Kypc obnamaeT 3HAYMTENBHBIM BOCHHUTATENFHBIM IOTEHIIMAIOM, KOTOPBIH pean3yeTrcs
Kak uepe3 y4eOHBI MaTepHuall, CIIOCOOCTBYIOINI (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS,
TaK M 4epe3 chenuduky ydyeOHOW JesATeNbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTENFHOW KOHIEHTpPAlMd BHUMAaHWS ¥ OTBETCTBEHHOCTH 32
MOJTyYEeHHBINH pe3ysbTar.

B ocHoBe Meroauku oOyueHMs anrebpe M HadajaM MaTeMaTH4eCKOro aHalu3a JICKUT
JeSTeIbHOCTHBIA TPUHIUI 00y4eHNSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

Crpykrypa Kypca «AnreOpa 1 Hauajga MaTeMaTUYECKOr0 aHAJIN3a» BKIKOYAET CIEAYIOLINE
coJepxKaTeabHO-MeToAuYecKue JUHUU: «Uucna W BblUUCIeHUs», «DyHKIMH M TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maTtemarnyeckoro aHanuzay, «MHOMXKECTBA U JIOTHKa.
Bce ocHOBHEBIC COACPKATCIBbHO-MCTOANYCCKHUEC JIMHUM H3YUYAIOTCA Ha MPOTAKCHUU ABYX JICT
o0y4yeHHs B CTapulel IIKOJE, eCTECTBEHHO AOMNOJHSS ApYr Apyra M MOCTENEHHO HACHILAsCh
HOBBIMM TEMaMH M paszneinaMu. JlaHHBIM Kypc SABJISIETCS HHTEIPATUBHBIM, IIOCKOJBKY
o0benuHSET B ce0de CofepKaHWe HECKOJIbKMX MaTeMaTHYeCKHX JHCHUIUIMH: anrelpa,
TPUTOHOMETPHUS, MaTEMaTHUECKUI aHaIN3, TeOpUs MHOXkecTB U Jip. [1o Mepe Toro kak ydaruecs
OBIIA/IEBalOT BcE Oojiee MIMPOKHUM MAaTEMaTHYECKUM amIapaTroM, y HHX IOCJIeI0BATEIbHO
(dopMHUpYyeTCs U COBEPLICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pealbHOU
CUTYyalluu, IPUMEHATh 3HaHMA, MOJIydeHHbIE B Kypce «AunreOpa M Hayana MaTeMaTH4eCKOTro
aHamu3a», ISl PEIICHUS CaMOCTOSITENIBHO C(OPMYTUPOBAHHON MaTeMaTWYeCKOW 3aaadu, a
3aTeM MHTEPIPETUPOBATH MTOJyYEHHBIH pe3ysbTar.

ConepxaTenpHO-MeTOAMYecKast  JUHUSA  «Yucnma W BBIYMCIEHHS»  3aBeplIaeT
(hopMHUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTCILHBIX YHCEN, KOTOpOe OBUIO HAdaTo B
OCHOBHOM TIKOJIe. B cTapmiel mkosie oco00oe BHUMaHUE yAeNnseTcs: (GOpMUPOBAHUIO TTPOUHBIX
BBIUUCIIUTENIFHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s MCIOIB30BaHME PA3NIUYHBIX (HOpM 3amucu
)IefICTBHTeHI)HOFO qucia, YMCHHC pallMOHAJIbHO BBINIOJJHATD }IeI\/'ICTBI/IH C HHMHU, [O€JIaTh
NPUKUIKY, OLCHHMBaTh pe3ynbTaT. OOydaromuecss MONYyYalOT HaBBIKK HPUOIMKEHHBIX



BBIUUCIICHUM, BBIMOJHEHHUS JEHCTBUH C YHMCIIaMH, 3alMCaHHBIMM B CTaHIApTHOW ¢opme,
HCII0JIb30BaHUSI MAaTEMATHUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIluHus «YpaBHEHMsS M HEpPaBEHCTBa» pPeajM3yeTcs Ha MPOTSKEHUU BCEro OOy4YEeHHs B
CTaplieil 1IKoJIe, IOCKOJIbKY B KaXIOM pas3Jelie IporpamMmbl MPEAyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs OBIaJeBal0T Pa3IMYHbIMA METOJIAMH PEIICHUS LEINbIX,
palMOHANBHBIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHbIX, JOIrAPUPMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPaBEHCTB U UX cucTeM. [lomyueHHbIe YMEHUS UCTOIB3YIOTCS MIPU UCCIIEA0BaHNUN
(GYHKIMI ¢ TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 33734 U 3a/lad Ha HaXOXKJIECHHE
HauOOJIBIIMX U HAaUMEHbIINX 3HaueHui ¢yHkuuu. JlaHHas copeprkaTesibHas JUHUS BKIIOYACT B
cebs Take (GOpPMHpPOBAHUE YMEHHUH BBINONHATH pacuéThl 1Mo (opmynam, mpeoOpa3zoBaHUSA
LENbIX, PAlHOHAIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHHUM, a Takxke
BBIpQ)XEHUH, COAEpKALIMX CTENEeHW U Jorapudmsl. braromaps u3ydeHUIo anreOpanyeckoro
MaTtepuaa MpOUCXOIUT JlajbHellee pa3BUTHE aITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIEHUS
yyamuxcs, (GopMUPYIOTCSI HaBBIKM JEAYKTHBHBIX PpacCyXAeHui, paboThl ¢ CHMBOJBHBIMHU
(bopmamu, IpeCTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PABEHCTB U HEPaBEHCTB.
Anrebpa npearaet 3pQeKTUBHbIE HHCTPYMEHTHI AJI PELICHUs TPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 3aJ1a4, HaIJIAJHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAyKH.

ConeprxaTenbHo-MeToAnYecKast TUHUS «DYHKIUN U rpauKm» TECHO NEepeIuieTaeTcs ¢
OPYTMMH JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICNE 3a/JaéT I0CJIeJOBATEIbHOCTh
u3ydyeHus: Marepuana. V3yueHue CTENeHHOH, MoKa3aTeNbHOM, Jorapu(MHUUECKO U
TPUTOHOMETPUYECKMX (DYHKIHMA, WX CBOMCTB M TpapUKOB, HCIIOJIB30BAaHUE (QYHKIMH IS
pelieHus 3ajad U3 JPYrux ydyeOHbIX NPEAMETOB M peajbHON JKU3HU TECHO CBS3aHO KaK ¢
MaTeMaTH4YeCKUM aHaJIM30M, TaK U C pelIeHUEeM ypaBHEHUH M HepaBeHCTB. IIpu aTom Gosbiioe
BHUMaHHE yrensercs (OPMHUPOBAHHUIO YMEHHS BBIpaXaTh (OPMYIIaMU 3aBHCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, MCCIIE0BATh IOJYyYEHHblE (QYHKIUH, CTPOUTb MX TIpaduku.
Marepuan 5TOM COACP)KATEIBbHOM JIMHUM HAUEIeH Ha pPAa3sBUTHE YMEHUM M HAaBBIKOB,
MO3BOJIIIOIIMX ~ BbIpakaTb 3aBHUCHUMOCTH MEXJy BeJIMUYMHAMU B pa3nyHOW  Qopme:
aHAJIUTUYECKOH, rpaduueckoil u cinoBecHOM. Ero wusydenuwe crnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W  KOHKpETH3alluH,
HCIIOJIb30BAHUIO aHAJTIOTHUH.

CopnepxarenpHas JnHusA «Havama mMareMaTnyeckoro aHajau3ay» IO3BOJISET CYIIECTBEHHO
pacmMpuTh Kpyr Kak MaTeMaTUYECKUX, TaK M IMPUKIAIHBIX 3a71a4, JOCTYIHbIX 00yYaroummcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTb UCCIIE0BATh U CTPOUTH I'papuku (PyHKIMHA, ONpeaensiTh UX
HauOOoJIbIINE U HAUMEHBILINE 3HAUCHUS, BHIUUCIATE IUIOMAAN GUTYp U OOBEMBI TeJl, HAXOAUTh
CKOPOCTM U YCKOpEHHs TporeccoB. JlaHHas cozaepxaTeinbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMAaTUYECKUX MOJesIell pealbHbIX CUTYyallui, HaXOXXAECHUA
HaWIY4lIEro peuleHus] B IPUKIAJHBIX, B TOM YMCIE COLUAIbHO-DKOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHaju3a CHOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(OopMaJIbHO-JIOTUYECKOTO U KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH pPacro3HaBaTh
MIPOSIBJICHUS. 3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs y3HarT O
BBIJAIOIIMXCST Pe3ysIbTaTaX, IMOJYYEHHbIX B XOJ€ Pa3BUTHA MAaTeMaTHKH KaK HayKd, U HX
aBTOpax.

CopepxarenbHo-MeTOAUYECKas TMHUS «MHOXKECTBAa M JIOTMKa)» B OCHOBHOM IOCBSIIIIEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE MTPEICTABICHHUS IPOHU3BIBAIOT BECH
KypC HIKOJBHOM MaTeMaTHKH U IMpeiaraloT Haubosee YHUBEPCAIbHBIN S3bIK, 00heINHAIONINN
BCE pa3leNbl MaTeMaTHKU U €€ TNPUIOKEHHH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYECKHE



TUCIUIUIMHBL B eAnHoe Iienoe. [loaToMy BakHO JaTh BO3MOKHOCTH IIKOJBHHKY MOHUMATh
TeOpeTHKO-MHO)KCCTBeHHBIﬁ SA3BIK COBpGMGHHOfI MaTEMaTUKU W HCIIOJbB30BATh €ro IJiAa
BBIPKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Havama MaTeMaTHYECKOTO aHAIIM3a» MPUCYTCTBYIOT TaKXKE OCHOBBI
MaTeMaTHYECKOr0 MOJIETUPOBAHUS, KOTOPbIE MPU3BaHbI CHOPMUPOBATH HABBIKM IOCTPOEHUS
MOJIeJIel pealbHbIX CHTYalli, UCCIICIOBAaHUS 3TUX MOJICJICH C MOMOIIBIO armapaTa ajareOpsl U
MAaTEMAaTUYCCKOI0 aHaJIM3a W UWHTCPIIPETAINU TIOJYUCHHBIX PC3YyJIbTAaTOB. Takue 3aaHusA
BIUIETEHBI B KaXKIbIA M3 pPa3lIeIOB NMPOrpaMMbl, MOCKOJbKY BECh MaTepHanl Kypca IIHUPOKO
UCTIOJIB3YETCS JIJISl PEIICHUS PUKIIATHBIX 3a/1a4. [Ipy penieHnn peabHbIX MPaKTHUECKUX 3a/1a4
yyamyecs: — pa3BUBAIOT  HAONIONATENbHOCTh,  YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
a0OCTparupoBaThCsl, HMCIOJIb30BaTh AHAJIOTHIO, O0000MIAaTh W KOHKPETU3MPOBATH IIPOOIIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DEIICHUS NPUKIATHBIX 3a/1ad OpraHU3yeTcs B
nporiecce U3y4eHHs BCeX TeM Kypca «Anredpa v Havyaaa MaTeMaTHIEeCKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA <«AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» B YYEBHOM IIVIAHE

Pabouass mporpamma ydeOHOTO TpenMera «Anredpa M Hadajda MaTeMaTHYECKOTO aHAIIN3a»
(6azosvrii yposenv) B 10-11 kmaccax paccuurtana Ha 170 yacoB. YUcOHBIH IJIaH HA W3yd4CHHE
npeamera «Anredpa U Hadajsa MaTeMaTHYecKoro aHanusa» B 10 kiacce OTBOIUT 2 yueOHBIX yaca
B HeJeno, Bcero 68 vacos npu 34 y4eOHBIX Henmensix, B 11 kiacce 3 y4eOHBIX yaca B HEJEINIO,
Bcero 102 yaca npu 34 yueOHBIX HEJENSIX 3a cUET 0053aTebHON YacTH yueOHOro MjIaHa CPEIHETOo
o01miero oopa3oBaHus.

Jlnist peanu3anyy IporpamMMbl HCTIONB3YIOTCS YU4eOHHKH, ydeOHble mocoous u YMK mis

YUUTENS U 00y4yaromuxcsi:
s yuures:
- yuebHuk YMK Anumos . A., ITpocsemenue 2023.
Juast o0yuarommxcs:
yuebnuk YMK Anumos L. A., Ilpocsemenue 2023.

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenne y4yebHOro mpeamera «MaremaTtuka» TOMKHO OOECHEUMBATH JOCTIKEHHE Ha
YPOBHE CpeIHEro oOmero oO0pa3oBaHUS CICAYIONIMX JIMYHOCTHBIX, METaNpeJIMETHBIX |
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MporpamMmbl ydeOHOro mpenmera «MaTemaTHka
XapaKTepU3yITCS:

I'paxknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TO3MIMKA OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIE€HA POCCUICKOro OOIIecTBa, MPEACTABICHHEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIECHUH, NpPOLEAYp Tpa)kIaHCKOro o0OIecTBa
(BBIOOpHI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAIBHBIMA WHCTHUTYTaMHU B
COOTBETCTBHUH C UX PYHKIHSIMH U HAa3HAYCHUCM.

IIaTpuoTrHyeckoe BocIUTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
W HACTOAINIEMY POCCHMCKOW MaTE€MaTHKH, I[ICHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHSIM



POCCUHCKMX MAaTEMaTUKOB M POCCHICKON MaTeMaTHYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ITHX
TOCTHKEHUM B IPYIUX HayKax, TEXHOJOTUAX, CPepax SIKOHOMUKHU.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM [JIyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CcHOpMHPOBAHHOCTHIO
HpaBCTBeHHOFO CO3HaHUusd, 3THYCCKOI'0O IMMOBEACHHUA, CBA3AHHOI'O C HpaKTI/I‘IeCKI/IM HpI/IMeHeHI/IeM
JIOCTHKEHU HAyKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLUEHWEM K  MHUpPY, BKJIIOYasg 3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUW, PaACCYXICHHUN; BOCIPUUMYHBOCTHIO K
MaTEMaTHUYECKUM aCTIEKTaM Pa3fInyHbIX BUJOB UCKYCCTBA.

Pdusznveckoe BOCNUTAHHUE:

C(l)OpMPIpOBaHHOCTI)IO YMCHI/HI HpI/IMerlTI) MaTEMAaTHYCCKNEC 3HAHUSA B HHTepecax
3JI0pPOBOTO M 0O€30macHOro oOpasza >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO
(3m0poBOe mUTaHUE, COATAHCUPOBAHHBIA PEXXUM 3aHATHHA M OTAbIXa, pPEryispHas (usnueckas
aKTUBHOCTb); ()U3MUECKOr0 COBEPIICHCTBOBAHUS, NPU 3aHATHUAX CIIOPTUBHO-030POBUTEIHHON
JIeATEIBHOCTBIO.

Tpyaosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccrnoHaNTbHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BEIOOP Oyaymiei nmpodeccuy U peaan30BbIBATh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHMIO U
caM0OOpa30BaHUI0 HAa TPOTSHDKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pemeHI/m HpaKTI/I‘ICCKI/IX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJIeHHOCTI/I.

IKO0JIOrHYeCcKOe BOCIIUTAHHE:

C(l)OpMI/IpOBaHHOCTBIO 3KO.HOI‘I/ILIGCKOI71 KyJIBTypI:I, IIOHUMAHHUECM BIJIMAHHUA COILIUAJIBHO-
SKOHOMHUYECKHMX IPOILIECCOB Ha COCTOSIHHUE MPUPOJHOW W COIHAIBHOW Cpeabl, OCO3HAHHUEM
r00aJbHOTO — XapakTepa JKOJIOTHYECKHMX  MpoOJjieM; OpHEeHTAaIliell Ha  NpUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWN Ul peIleHUs 3a/1a4 B 00JIACTH OKPYXAoIeH cpeibl, MIIaHUPOBAHUS
MOCTYIKOB U OIIEHKH UX BO3MOJKHBIX MTOCEACTBUI JJIs1 OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBEHHOHN MPAKTUKH, TOHUMAaHUEM MaTeMaTHYEeCKOW HAyKH KakK Chepsl
quOBequKOﬁ JACATCIIbHOCTH, DTAIIOB eé paSBI/ITI/Iﬂ U 3HAYUMOCTU I pa3BI/ITI/I$I OUBHUIN3allUN,
OBJIAACHUEM SI3BIKOM MATCEMAaTUKHU U MaTeMaTquCKOﬁ KYJ'IBTypOI\/'I KakK CpeJICTBOM ITIO3HAHUA
MHpA; TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYIO M HCCIENOBATEILCKYIO AEATEIBHOCTh
MHIUBUAYAJILHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS IPOrPaMMBI Y4eOHOTO TipeameTa «MareMaTrukay
XapaKTepU3ylOTCsl  OBJAJICHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHLIMU  JICHCTBUIMH,
YHUBEpPCATbHBIMA KOMMYHUKATUBHBIMH JEHCTBUSIMHU, YHUBEPCAIBHBIMH PETYISATUBHBIMU
JIEVCTBUSMU.

1) YHuBepcaibHble RO3HAGAMEIbHBLE OCUCMEUs, 0DeCne usam Gopmuposane 6a308blx
KOCHUMUBHBIX Npoyeccos, obyuarowuxcsa (oceoenue mMemooos NOZHAHUSL OKPYHCAIouje2o Mupd,
npuMeHeHue 102UYECKUX, UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).



ba3oBrle jjornueckue 1efcTBUA:

BBISIBIISITh U XapaKTEPH30BATh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHWHA MEXIYy MOHATUSAMH; (OPMYIHPOBATH ONMpPEAEICHUS IMOHATHH;
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH, OCHOBAHUS IJIsi 0000IICHHUS
¥ CPaBHEHMS, KPUTEPHH IIPOBOIUMOI'0 aHAIIN3A;

BOCIIPHHUMATh, (hOPMYJIHPOBATH U NMPEOOPA30OBBIBATh CY)KICHHS: YTBEPAUTEIbHBIE U
OTpULATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOLINE; YCIOBHBIC;

BBISBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAONIOJICHUSX W YTBEP)KACHUWSX; Mpeniaratb KPUTEPHU ISl BBIIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUeHNUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTEIILHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP)KACHUH (IpsSMBbIe
U OT TMPOTUBHOIO), BBICTpAUBAaTh apPryMEHTAlMIO, NPUBOJIUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus yd4eOHOM 3aaayd (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peteHust, BEIOUpaTh HanOoJee MOIXOAANINA ¢ YIETOM CaMOCTOSITETIbHO BBIZCIICHHBIX
KPUTEPHUEB).

BasoBrle ncciieqoBaTebcKue ASHCTBHUS:

UCTIOJIB30BaTh  BOMNPOCHI  KAaK  HUCCIIEJAOBATCILCKUN  WHCTPYMEHT  TIO3HAHUS,;
bopMyIHUpOBaTh BOMPOCH, (PHUKCUPYIOIIHE MTPOTUBOPEUHE, MPOOIEMy, YCTaHABINBATh
HUCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

MIPOBOJIMTH CaMOCTOSITENIbHO CIUTAHHPOBAHHBIM OIKCIIEPUMEHT, WCCIIEIOBAHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOTO OOBeKTa, sBIEHUS, Npolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00ObEKTaMH, SIBJICHUSIMHU, POIIECCAMU;
CaMOCTOSITENILHO ~ (JOPMYIUPOBAaTH OOOOIIEHUS ¥ BBIBOABI 1O  pe3ylbTaTaM
MIPOBEIEHHOT0 HAOIOICHMSI, UCCIICAOBAHNS, OIICHUBATh JOCTOBEPHOCTh TOTYyYSCHHBIX
pe3yIbTaTOB, BEIBOJOB U 000OIICHHIA,

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTAThH TPEIIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaGora ¢ uapopmanmei:

BBIABIIAThH AeUIUTHI MH(DOPMALIMK, TaHHBIX, HEOOXOAMUMBIX JJIsI OTBETa HA BONPOC U
JUISL PELLICHMs 3a1a4H;

BbIOMpaTh HHGOpPMAIMIO U3 MCTOYHUKOB pa3IM4YHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTH3UPOBATh U WHTEPIPETUPOBATH WH(POPMAIHMIO PA3TUYHBIX BHIOB U (HOpM
[IPEACTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMaIUIo, TMpencTaBIsATh €€ B  pasiWyHbIX (opmax,
WITIOCTPUPOBATh I'paUuECKH;

OLICHMBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITETIBHO COPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYHUKAmMUGHbIE Oelicmsus, 00ecneyusarm c@hopmuposanHoCcms
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.
OO01uieHue:



BOCIIPUHUMATh U (POPMYIIMPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHMs; ACHO, TOYHO, I'PaMOTHO BbIpa)XkaTh CBOIO TOYKY 3pPEHHMSI B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOAY PEIICHU 337a4l, KOMMEHTUPOBATh
MIOJIy4EeHHBIA PE3YJIbTaT;

B XO7Ie 00CYXJIeHUs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOIEMBI,
pemaeMoO  3ajlayd, BBICKA3bIBaThb WJEH, HALEIEHHbIE Ha IIOUCK PpEIICHUs;
CONOCTABJISATh CBOM CYXKIEHUS C CYXKACHMAMM JPYI'MX YYaCTHUKOB JHMAJIOra,
oOHapy>KUBaTh pa3IMuMe U CXOJICTBO MO3UIHIA; B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

IIPEACTABIIATL PE3YJIbTAThl PELICHUs 3a1a4M, DKCIIEPUMEHTA, UCCIICIOBAaHUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajad Mpe3eHTAlUd U
0COOEHHOCTEH ayIUTOpHUH.

CoTpyaIHUYECTBO:

NOHMMAaTh M HCIIOJIB30BATh MPEUMYILIECTBA KOMAHMAHOW W WHIMBHIYAILHOH PabOTHI
Ipyd pemIeHuH Y4YeOHBIX 3a/Jay; MPUHUMATh IIeb COBMECTHOW JIEATEIBbHOCTH,
IUIAHUPOBATh OPTaHH3AalMI0 COBMECTHOM pPabOTHI, paclpeneisTe BHIBI padoT,
JIOTOBApUBAThCsA, OOCYXKJATh MPOLECC M pe3yabTaT paboThl; 0000IIaTh MHEHHS
HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B IPYMMOBBIX (hopMax paboThl (0OCYKAeHHs, 0OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBIOJIHATH CBOI YacTh pabOTBl M KOOPIAWHHPOBATH CBOU
JEUCTBHS C IPYTUMH YWICHAMH KOMaH/Ibl;, OIIEHUBATh KAYECTBO CBOETO BKJIAJA B OOLIHIA
IPOAYKT 110 KPUTEPUAM, C(POPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pecynamuensie Oeticmsus, obecneuugaiom hopmuposanue CmMvlcio8bixX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranuzanus:

COCTaBIIATh IUIaH, AJTOPUTM pEIIEHUs 3aJaud, BbIOMpPATh CIOCOO pELIeHHs C YYETOM
UMEIOIINXCS. PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTpPOJIb:

BJIAJIeTh HABbIKAMM IO3HABATEIBHOM pPe(IEeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pPE3ylIbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKHU, CaMOKOHTPOJIA IIPOLEcca M Pe3ysibTaTa PELICHHUs MaTeMaTHYeCKOU
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEILIEHUU 3a]a4l, BHOCUTh
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3YJbTaTa LEIH W YCIOBHUSAM, OOBSCHATH TNPHYUHBI
JOCTMDKEHUSI WIN HEJOCTHKEHUS pPe3ylIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI
OcBoenne yueOHOTO Kypca «Anredpa M Hadalla MAaTEMAaTUYECKOTO aHAIHM3a» Ha yPOBHE
cpeaHero o61ero oOpa3oBaHMs JAOMKHO OOECIIEYUBATH JTIOCTHKEHHUE CIICAYIOMUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

10 KJIACC



Yuciia 1 BBIYUCIEHUSA

OnepupoBaTh NOHATUSAMH: PALMOHAIBHOE WM JCHCTBUTENHLHOE YHMCIIO, OOBIKHOBEHHAsI U
JecATHYHAs APOOb, IPOICHTHI.

BoimonuaaTe  apudMeTHueckre omnepanydd ¢ palMOHAIBHBIMU U JIEWCTBUTEILHBIMHU
YHCIIAMHU.

BeImonHATs TpUONMKEHHBIC BBIYHCICHUS, WCIOIB3YS IpaBUiIa OKPYIJICHHS, Je1aTh
MIPUKHUJIKY U OTICHKY pe3yJIbTaTa BHIYUCIICHUH.

OnepupoBaTh NOHATUSMHU: CTETIEHb C LIENBIM IMOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JIeCTBUTENIFHOTO YHCJIa, KOPEHb HATYPaJbHOH CTENEHH; MCIOIB30BaTh MOAXOIAIIYI0 (hopmy
3amMucH JeHCTBUTENBHBIX YNCEN [Tl pEeUICHUs MPAKTUUECKHX 3a]a4 U NPEICTaBICHUS JaHHbIX.

OnepupoBarh MNOHATHUSIMU: CHUHYC, KOCHHYC ¥ TaHI€HC MPOU3BOJBHOTO  YIJIa;
WCII0JIb30BAaTh 3alUCh IPOU3BOJIBHOIO yIila uepe3 oOpaTHbIE TPUTOHOMETPHUUECKHE (DYHKIIMH.

YpaBHeHNsI M HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIBHOE,
VppalMOHAILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BomonHaTe  mpeoOpa3oBaHMA ~— TPUTOHOMETPUUYECKMX  BBIPAXKEHMM U peliaTth
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrImoHATE peoOpa3oBaHus IEIBIX, PAIMOHAIBHBIX U UPPAMOHATIBHBIX BBIPAKCHUA U
peuaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEpABEHCTBA JUJIS PELLEHUS MaTeMAaTUYECKUX 3a/ay U 3a/1ad U3
pa3IUYHbBIX 00JaCTell HAYKU U peanbHOMN )KU3HU.

MonenupoBaTh peanbHbIE CHUTYallud Ha S3bIKE alreOpbl, COCTABISATh BBIPAKCHHUS,
yYpaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJayM, HCCIIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM amrapaTa anreOphl.

DOyHKUUM U rpapuKu

OnepupoBath MOHATHIMU: (QYHKIHSI, CTIOCOOBI 3aMaHus (YHKIIMH, 00JIaCTh ONPECICHHS
¥ MHO>KECTBO 3Ha4eHHUH QYHKINH, TpaduK QYHKIIMH, B3AUMHO 00paTHbIC (YHKITHH.

OnepupoBarh TMOHATHSAMH: YETHOCTP H HEUYETHOCTh (YHKIUHM, HyIMH (QyHKIWH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

HcnonwszoBath rpaduku GyHKIUN A pelieHUs] ypaBHEHHHA.

Crpouth U uuTaTh rpaduku JUHEHHOW (DYHKUMHU, KBaJpaTUUYHOM (PYHKIMH, CTEHIEHHON
(YHKIUH € 1IEIBIM TTOKa3aTEeNIeM.

HcnonwszoBath rpaduku GYyHKIUN AN WCCIEAOBAaHUS MPOIECCOB U 3aBHUCHMOCTEH Tpu
pelIeHny 3a/a4y U3 APYrux y4eOHBbIX MPEeJAMETOB U PEaJbHOW KU3HU; BbIpakaTh (opMylaMu
3aBUCHUMOCTHU MEX]y BETHYNHAMHU.

Hauana maTeMaTH4ecKoOro aHajam3a

OnepupoBaTh MOHATHSAMH: IOCJIEI0BATEIIBHOCTb, apU(pMETHUECKass U TeoMeTpuyecKas
IIPOrPECCHH.

OnepupoBaTh MOHATUSMU: OECKOHEYHO yOBbIBaIOIIast TEOMETPUUECKast IPOrPECCHsi, CyMMa
0eCKOHEYHO yObIBaIOIIe reOMEeTPUIECKON MPOTrPECcCUu.

3a/aBaTh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUll /I PEIIECHUs pealbHbIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATHSIMH: MHOXECTBO, ONIEpAIlMH HaJl MHOKECTBAMHU.



Hcronb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar [l ONUCAHMs PeabHBIX IPOLECCOB
U SIBJICHUH, IPU PEUICHNUH 33734 U3 IPYTUX YU€OHBIX MPEAMETOB.
OnepupoBaTh NOHATUIAMU: OIIPELEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIBCTBO.

11 KUIACC

Yucia v BbIYUCICHUSA

OnepupoBaTh NOHATUAMM: HATypaJlbHOE, LEJIO€ YHCIO; MCIOIb30BaTh IPHU3HAKU
JETMMOCTH LIEJIBIX YHCE, pa3I0KEeHHe YUCIia Ha POCTbIE MHOKUTENN AJISl PeLeHUs 3a1au.

OnepupoBaTh NOHIATHEM: CTENEHD C PALIUOHATIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATHAMH: JOTapu(pM YUCIIa, TECITUYHBIE U HATYPAJIbHbIE JOrapu (MBI

YpaBHeHus U HePaBeHCTBA

[lpumeHnsaTh cBoOiicTBa CTemeHW AN NpeoOpa3oBaHUs BBIPAKEHMI; OMNEPUPOBATH
MOHATUSIMHM:  TOKa3aTeIbHOE YPAaBHEHME M  HEPaBEHCTBO; pelIaTb OCHOBHBIE  THIIbI
MIOKAa3aTeIbHBIX YDABHECHUN U HEPABEHCTB.

BeimonHaTe npeoOpa3oBaHusl BBIPAKEHHUH, CcoJepXKalluX JorapudMel; ONEpUpPOBATH
MOHATUSIMM: Jorapu(MHUEcCKOe ypaBHEHHE M HEPaBEHCTBO; pELIaTh OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YpaBHEHUI U HEPABEHCTB.

Haxoauts pemienns npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CUCTEMA JIMHEHHBIX YpaBHEHHH U €€ pellleHue; UCIOIb30BaTh
CUCTEMY JINHENHBIX YPaBHEHUH JUJIsl pELIEHMS] IPAKTUUECKUX 3a/1a4.

Haxonute pemennst NpoCTENINX CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPAaBEHCTB.

MogenupoBaTh peajibHble CHTyalldM Ha S3bIKE ajreOpbl, COCTABIATH BBIPAXKECHHUS,
yYpaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C
HCIOJIb30BAHUEM allllaparta ajureopsl.

DOyHKUUM U rpapuKu

OnepupoBaTh MOHATHAMH: IepuoandecKkass (YHKIMS, MPOMEXKYTKM MOHOTOHHOCTU
(GyHKLIMHU, TOYKM 3KCTpeMyMa (yHKIMH, HauOoJblllee W HaUMEHbIlee 3HaueHUs (QyHKIMH Ha
MIPOMEKYTKE; UCIOIB30BATh UX JJIS HCCIEO0BaHUS (DYHKIIMH, 3aJaHHOH rpauKoM.

OnepupoBaTh  MOHATUAMH:  TpadWKW  TIOKA3aTENbHOW,  JIOTapU(PMUYECKOH |
TPUTOHOMETPUYECKHUX (PYHKIHIT; n300pakaTh X Ha KOOPIMHATHOM IUIOCKOCTH U UCIOJIB30BATh
JUISl pEIIeHUs] ypaBHEHUI U HEPaBEHCTB.

N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTHM TpadUKH JMHEHHBIX YpaBHEHHH U
HCII0JIb30BaTh UX Ul PEIIEHUS CUCTEMBI JINHENHBIX YPAaBHEHUM.

Ucnonp3oBath rpaduku QyHKIMA A7 HCCIEIOBAHUS TPOIECCOB U 3aBUCHUMOCTEH W3
JPYTruX y4eOHBIX TUCIUILIHMH.

Havasa maTemMaTH4ecKoro anajamnsa

OnepupoBaTh  MOHATUSIMHM:  HENpepbiBHas  (QYHKIMs; NpOM3BOAHAs  (QyHKUUY;
UCIOJIb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI POU3BOAHOM JUIsl peILICHHS 3aa.

Haxoauth npou3BOJHBIE 3JE€MEHTapHbIX (YHKLIMH, BBIYUCIATH HPOU3BOAHBIE CYMMBI,
IIPOU3BEACHHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOM3BOJAHYIO Ml HCCIENOBaHMS (YHKIMH HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSITH PE3YIbTATHI UCCIECAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonp3oBaTh MPOU3BOAHYIO JJI HAXOKICHUS HAWIYYIIETO PEIICHUS B NPUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-)KOHOMHMUYECKHUX, 3a/1auax.



OnepupoBaTh MOHATUSAMH: NEepBoOOpa3Hask M WHTETpaji;, MOHUMATh F€OMETPUYECKHHA U
(bU3NYECKHii CMBICIT HHTETpaA.

Haxoaute nmepBooOpa3Hble 3JI€MEHTAPHBIX (YHKIMNA; BBIYUCIATE MHTETpal 1Mo (opMyIe
Herorona—Jleiibaua.

Pemrate mpukiagHbIe 3a/1a4M, B TOM YHCIE COIMATBHO-DKOHOMHUYECKOTO U (PU3HUECcKOro
XapakTepa, CpeICTBAMH MaTEMaTHIECKOTO aHaJIN3a.

COJEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BIYHCICHUA

Panmonanshele uncna. OOBIKHOBEHHbBIE U JIECATUYHBIE JPOOHU, NMPOLEHTHI, OECKOHEUHbIE
nepuonnyeckue apobu. ApudmMernueckue omnepanuMd € palUOHAIBHBIMU  YHCIIaMH,
peoOpa3oBaHMs YHUCIOBBIX BbIpakeHHWW. [IpumeHeHune apoOel M NPOLEHTOB JUIsl PELICHUs
MPUKIAAHBIX 3a7a4 U3 Pa3JIMYHBIX OTpacieil 3HAHUM U peabHON KU3HHU.

JleiicTBuTenpHble yKcha. PanyoHanbHble U MppalMOHaNbHbIE Yucia. Apudmerndeckue
orepanuy ¢ ACUCTBUTENbHBIMU uKciaaMu. [IpubnmkénHple BbIYMCIEHUS, IPaBUIa OKPYIJIEHUS,
MIPUKUAKA U OLIEHKA PE3YyJIbTaTa BHIYUCICHUI.

Crenenp ¢ nenbiM nokazateneMm. CranmaptHas Gopma 3amucH ACHCTBUTEIBHOTO YHUCIA.
HcnonpzoBanue mnonaxonsmie @opmbl 3amucu  JEHCTBUTENBHBIX YWCET JJs  pelIeHus
MIPAKTUYECKUX 3aJa4 U IPEICTaBICHHS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JledcTBus ¢ apudmeTndeckumu
KOpHSIMHM HAaTYpAJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOPA30BAHUS.

[Ipeobpa3oBanue TPUTrOHOMETPUYECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETPUUYECKUE
hopmyIbI.

VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, penieHHE HepaBeHCTBA. Merox
HMHTEPBAJIOB.

Pemienue nensix U ApoOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne nppanMoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH.

IIpumeHeHre ypaBHEHMI U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3a1ay U 3a1ay U3
pa3IuYHbIX 00JaCTEN HAYKU U peasIbHOM JKU3HM.

DOYyHKUUM U TpapuKu

Oynkiyst, cnocoosl 3ananust Gpyakuuu. I'padux Gynknun. Bzanmuo oOpatHsie ¢pyHKINM.

Ob6nacTp omnpeneneHuss ¥ MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIC () YHKITHH.

CrenenHass (yHKIMS ¢ HaTypaJbHBIM M LIEJBIM ToOKaszareneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa ¥ rpauK KOpHSI N-OM CTENEHH.

Tpuronomerpuueckas OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (QYHKIHUI
YHUCJIOBOI'O apryMEHTA.



Hauana maTeMaTH4ecKOro aHajam3a

[locnenoBarenpHOCTH,  crOCOOBI  3aJaHUSl  MOCJIENOBATENIbHOCTEH.  MOHOTOHHbBIE
[1OCJIE10BATEIIBHOCTH.

Apudpmernueckass U TreoMeTpUuYeckas  mporpeccuu. beckoHeuHo — yObIBaroas
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBarOIIEH IeOMETpUUYECKON MPOrpEeCCHU.
@opMyna CIOXKHBIX NPOUEHTOB. MCroiab30BaHUE MPOTPECCUU Ul PEIICHHS PEealIbHbIX 3a/1ad
MIPUKIIATHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

MHoxecTBO, onepanuu Haja MHoxecTBamu. {uarpammsel Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O alllapara JJjisl ONMCAHMs PEaJbHBIX IPOLECCOB U SBICHU, Npu
pEIIeHNH 3a]1a4 U3 IPYTUX Y4EOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3ATEIBCTBO.

11 KUIACC

Yuciia 1 BbIYUCICHUA

HatypanbeHble u niensle yncina. [Ipu3Haky enMMOCTH LEIbIX YUCEN.

CreneHs ¢ paMoOHaIBHBIM ITOKa3aTeaeM. CBONCTBA CTETIICHH.

Jlorapudm uyucna. JlecaTuunble U HaTypaJbHbIE JIOTapU(PMBI.

YpaBHeHusI U HePaBeHCTBA

[IpeoOpa3oBaHue BBIpAKEHUH, COAECPIKALIUX JIOTAPU(MBIL.

[IpeoOpa3oBaHue BbIpaKEHUI, COAEpKAILMX CTENIEHU C pAllMOHAJIbHBIM ITOKA3aTENIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IloxazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHS U HEPABEHCTBA.

CucreMbl NUMHEHHBIX YpaBHEHHH. PerieHue NpuUKIagHBIX 3a1ad C MOMOIIBI0 CHUCTEMBI
JIMHEHHBIX YPaBHCHUM.

CucreMbl ¥ COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHX 3a7ad U
3a]a4 U3 Pa3UYHBIX 00JacTel HAYKH U PEaTbHOM JKU3HU.

DyHKIUH U TPAaPUKH

Oynkius.  I[lepuonuueckue  QyHkuuu. [IpomMexyTkM  MOHOTOHHOCTH — (DYHKIIMH.
MakcuMymbl 1 MUHUMYMBbl QyHKIUU. HaunOonbliee u HauMeHbllee 3HadeHHEe (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaUKH.

[loxazarenbHas u norapudmuueckas pyHKINU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMH 1715 peIIeHUs] ypaBHEHUH U IMHEHHBIX CHCTEM.

HcnonwzoBanue rpadukoB (YyHKIUN UIsI UCCIECTOBAHMS MPOIECCOB M 3aBHCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB U PEATbHON KU3HU.

Havasa MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBable pyHKIIMU. MeTOI MHTEPBAJIOB /JIsl PELLIEHUS] HEPABEHCTB.

[IpousBoanas pynkuuu. ['eomeTprueckuii 1 GU3HUESCKUN CMBICI TTPOU3BOTHOM.

[IpousBoaHbIe 3eMEHTAPHBIX (QYHKIMHA. DOPMYIIBI HaXO0XKIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEIECHUS U YACTHOTO (PYHKIIMH.

[IpumeHeHne Npou3BOIHON K MCCIE0BaHUIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs (DYHKLIMU Ha OTpE3Ke.



[IpuMmeHeHne NpPOU3BOMHON Ui HAXOXKIEHWS HAWIyYLIErO pPEIIEHUS B NPUKIATHBIX
3aadax, AJIsl ONpeaesIeH s CKOPOCTH IPOIIecca, 3aJaHHOTO (OPMYIION WiTH TPadhUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HBIX.

Wuterpan, ero reoMerpuyeckuii M (QU3MUECKUH CMBICI. BbluncieHne HHTErpaia 1o
dbopmyne Hrrotona—Jleitbnuiia.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTIACC

KoanuecTBo yacoB

JiaekTpoHHble (HU(poBbIE)
o0pa3oBaTe/ibHbIE PeCypchl

Ne HaumeHnoBaHue pa3/iesioB U TeM
n/n NMpOorpamMmbl
KonTtpoabHsbie IIpakTH4Yeckue
Bcero
padoTbI padoTbI
MHoOKeCTBa palliOHAIBHBIX U
1 JNEeUCTBUTENLHEIX uncen. ParmonansLHEIE 14 1 but6mmoreka LIOK https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
o .C
2 YHILH W rpagpukit. CTMCHb ¢ LebIM 6 bubmuoteka I{OK https://m.edsoo.ru/1568aba3
MOKa3aTejaeM
A 5 n—om .
3 pudmeTHICCKNUiE KOPEHE, N—0 CTenCHH 18 1 bub6anoreka LHOK https://m.edsoo.ru/1568aba3
HppanuoHanbHble ypaBHEHUSI U HEPABEHCTBA
DopMyiIbl
4 TPUrOHOMETPHUH. T pUroHOMETpUUECKHE 22 1 bubmuoreka LIOK https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocienoBaTeTIbHOCTH M MPOTPECCHH 5 bubnuoteka I{OK https://m.edsoo.ru/1568aba3
IT , 0000 ,
6 OBTO? CHHE, ODODILICHHC, CHCTCMATH3AIHA 3 1 but6mmoreka IIOK https://m.edsoo.ru/1568aba3
3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME
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11 KJIACC

KoanuyecTBo 4acos

DJIeKTpPOHHBbIE (HU(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

Ne HaunmeHoBaHMe pa3/iesioB U TeM
n/n NPOrpamMMbl
Beero KouTposabHbie IpakTn4yeckue
padoTsI padoThbI
CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.
1 [loxazarenbHast pynkuusd. [lokazarenbHbie 12 1 bubnnoreka [HOK https://m.edsoo.ru/f11c4afd
ypaBHEHHUSI U HEPABEHCTBA
2 Jlorapumitieciasn QyHKImA. 12 bu6mmoreka I1OK https://m.edsoo.ru/f11c4afd
Jlorapudmuueckre ypaBHEHHs 1 HEpaBEHCTBA
3 TPHIOHOMETPHHCCKHE (pYHKIHH 1 HX 9 1 bu6nmoreka LIOK https://m.edsoo.ru/f11c4afd
rpa¢uku. TpuronomeTpruueckiue HEPaBeHCTBA
4 IIpousBoanas. Ilpumenenue nponsBoaHON 24 1 bub6mmoreka LIOK https://m.edsoo.ru/f11cdafd
5 HuTerpan u ero npuMeHEeHUS 9 bubmuoteka [IOK https://m.edsoo.ru/f1lc4afd
6 Cucrembl ypaBHEHUI 12 1 bubnuoteka [IOK https://m.edsoo.ru/f11c4afd
7 HatypanbHble u nienbie yucia 6 bu6nuoreka LIOK https://m.edsoo.ru/f11c4afd
8 E{(::;; eHue, 0000LICHAE, CHCTCMATH3ALIA 18 2 bubmmoreka LIOK https://m.edsoo.ru/f11cdafd
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOIT'PAMME
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