PACCMOTPEHO

Ha 3acefanun 11IMO
npotokon Ne 1

ot 28.08.2025 r.
Pyxosogurens 1IIMO

Jjenzf%}ﬁ B

Jlona

MYHHUHTTAJIBHOE BIOJUKETHOE OBLIEOBPA3OBATEJIBHOE YUYPEXJ/IEHHE Be pO HNKAa
"CPEJIHSIS1 OBILIEOBPA3OBATEJILHAS HIKOJIA Ne 46"
MYHHIHIATBHOTO 00pasoBanns ropoja Bparcka Aﬂ eKCaHA p
OBHa
COI''TACOBAHO VTBEP)KH,AIO; _
3aM. qupekTopa no YMP npukas Ne f”? 22 or O 0%.2025
['ypexnii C.B. Jupexrop MBOY «COLLI No 46»
MBOY «COIL Ne 46» Jlona B.A.
TIPSt -
PABOYAS IMTPOI'PAMMA

yuebnoro npeamera «Aarefpa i HAYMAJA MATEMATHYECKOTI0 ana/in3a. Baiossiil yposenn»
aas obyaawommxes 10-11 knaccos
npeaMeTHas 06/1aCTh: MATEMATHKA W HHQOpMAaTHKA

Cocrasuremn: IHIMO yunresneii matematuky, pusHKH, HHPOPMATHKH

bparck

Mopnucan: Nlona Bepoxuka
AnekcaHgpoBHa

DN: C=RU, OU=paupekTop, O=MBOY
«COLL N@ 46» r. Bpatcka, CN=Jlona
Bepohuka AnekcaHapoBHa,
E=school-46.bratsk@mail.ru
OcHoBaHue: A sABNsACL aBTOPOM
3TOro [IOKYMeHTa

MecTononoxeHue: MectTo
noanucaHua

Qfara: 2025-11-25 09:33:46

Foxit Reader Bepcusi: 9.7.2



[MOSACHUTEJIbHASA 3AITNCKA
Paboyas mporpamma no anredpe v Hayajlia MaTeMaTHYECKOTO aHaliu3a pazpaboTaHa B
COOTBETCTBUH C:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 N 273-D3 "O6 obpa3zoBanuu B Poccuiickoit
Oenepanun".

2. Ilpuxa3 MunucrepcrBa npocsemenus Poccuiickoii @enepanuu ot 12.08.2022 Ne 732 «O
BHECCHHH U3MEHEHUH B (eliepaibHbIil rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIApT
cpeanero oOmiero o0Opa3oBaHus, YTBEPKICHHBIN MPUKa30M MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit ®enepanuu ot 17 mast 2012 1. Ne 413»

3. Tpuxazom MunucrepcTBa npocsemienus: Poccuiickoit denepammn ot 09.10.2024 Ne 704
«O BHECEHNHU U3MEHEHUH B HEKOTOPHIE MPHKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs (eaepanbHbIX 00pa3oBaTeIbHBIX IPOrPAMM
HavyaJbHOTO 00IIero 0opa3oBaHus, OCHOBHOTO 00IIETr0 00pa30oBaHus U CPEIHETO OOIIEro
00pazoBaHUs»

4. OcHoBHOM 00pa3zoBaTenbHOU TTporpammel (nanee OOII) cpeanero obiiero 06pa3oBaHus.

[Iporpamma no anredpe 1 Havaa MaTEMaTHYECKOTO aHAJIN3a Ha YPOBHE CPEIHETO O0IIero
00pa3oBaHUs COCTABIICHAa HA OCHOBE TPEOOBAHMH K PE3yJIbTaTaM OCBOCHUS IMPOTPaMMBbI
cpennero oomiero oopazoBanusga PI'OC COO, a Takxke OpHEHTUPOBAHA Ha II€JIEBbIE IPUOPUTETHI
TyXOBHO-HPABCTBEHHOTO Pa3BHUTHSI, BOCIHTAHUS M COLUAIN3AINHN 00YJaIOIINXCS,
copMyIMpOBaHHBIC B pabovell mporpaMMe BOCITUTAHUSI.

[Iporpamma o anreOpe U Hauyajga MaTEMAaTUYECKOTO aHaIN3a PACKPbIBAET LIEIH
00pa3zoBaHusl, pa3BUTHS U BOCIIUTAHUS, O0YJAIOIIUXCS CPEACTBAMH YI€OHOTO MpeameTa
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHusl.

«AnreOpa 1 Hayaa MaTeMaTHYECKOTO aHamu3ay sBisercsa yactbio OOIl u HaxoauTCs B
OCHOBHOM, (popMUpyeMOl ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHUM, YaCTH YI4EOHOTO TUTaHA.
KonmnuectBo vacoB no npeamety anredpa ¥ Hayaia MaTeMaTHUYECKOrO aHAJIN3a COOTBETCTBYET
benepanbHOMY yueOHOMY IIJIaHY 0a30BOTO YPOBHS M (eiepaibHOM padoyei mporpaMmme.

Ha n3ydenue kypca anredpsl 1 Hauaja MaTeMaTUYECKOTO aHaJIM3a Ha 6a30BOM YPOBHE OTBOIUTCS
2 gaca B Hezenmo B 10 kimacce u 3 yaca B Hezento B 11 kimacce, Bcero 3a aBa rojia o0yuenus — 170
4acoB.
Ha ypoBHe cpeanero o6iiero o0Opa3oBanust yueOHbIE TPeIMEThl MOTYT U3Yy4aThCs Ha 6a30BOM
WK yrayOonéHHoM ypoBHeE. ba3oBbiil ypoBeHb OPHEHTUPOBAH Ha 00I1e00pa30BaTEIbHYIO U
OOLIEKYIBTYPHYIO MOJATOTOBKY, a YIIIyONEHHBIM — Ha MOJATOTOBKY K IMOCIEIYIOIIEMY
npodeccruoHaibHOMY 00pa30BaHUIO.

Kypc «Anrebpa u Hauana MaTeMaTH4YE€CKOTO aHAIN3a) SBJISETCS OJHUM U3 HauboJiee
3HAYUMBIX B IPOTpaMMeE CTapIIel HIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBI, OH 00eCIIeYrBaEeT
WHCTPYMEHTAIBbHYIO 0a3y JJIs M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi
CTOPOHBI, JOPMUPYET JTOTHYECKOE U AOCTPAKTHOE MBILIUIEHHE yJallluXCsl Ha YPOBHE,
HE00X0AMMOM JIJIs1 OCBOCHMSI KypCOB HH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca ydaluecs OBJIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTopast (GopMyIUpyeT CBOH IOCTHXKEHHUS B MaTEMAaTUYECKOH dopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY JIJISl YCIEITHOTO
OBJIJICHUS 3aKOHAMU (PU3UKU, XUMUU, OMOJIOTHH, TOHUMaHUS OCHOBHBIX TEHICHIINN
SKOHOMHKH U OOIECTBEHHOW KU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX () POBBIX



Y KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM ®U3HU. B TOXKe
BpeMsi OBJIaJZICHHE a0CTPAKTHBIMU M JIOTHYECKH CTPOTMMHU MaTeMaTUYECKUMU KOHCTPYKIUSIMH
pa3BUBaET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD YTBEPXKICHUS,
UCIOJIb30BaTh 0000IIEHNEe U KOHKPETH3AIHI0, a0CTparupoBaHUEe M aHAJIOTUIO, JOPMUPYET
KpEaTHBHOE U KPUTUYECKOE MBIIUICHHE. B X0/1e n3yueHust anreOpsl U Hadall MaTeMaTHIECKOTO
aHaJIM3a B cTapllel MIKOJIE yJal[uecs MOoJydatoT HOBBIN OIBIT PEIICHUs IPUKIIAIHBIX 3a/1a4,
CaMOCTOSITEJIBHOTO MIOCTPOEHUSI MaTEMaTUUECKUX MOJIENIEH peabHbIX CUTYallul U
MHTEPIPETAIMH TOJTYIEHHBIX PEIICHHA, 3HAKOMSTCS C MPUMEPaAMH MaTeMaTHIECKUX
3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C BHIAAIOIIUMHUCS MaTEMAaTHYECKUMHU
OTKPBITHSMH M UX aBTOPAMH.

Kypc obnagaer 3HauNTENbHBIM BOCIIUTATEIBHBIM IOTEHIIUAIOM, KOTOPBIN peanusyeTcs
KaK uepe3 y4eOHbII MaTepual, CiocoOCTBYIOUINI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS,
TaK M yepe3 crenupuKy yueOHOM NeaTeTbHOCTH, TPEOYIOIIeH caMOCTOATEIbHOCTH,
aKKypaTHOCTH, MPOJIOJIKUTENIbHON KOHLIEHTPALlMY BHUMAHUS M OTBETCTBEHHOCTH 3a
ITOJTy4EHHBIN pe3ynbTart.

B ocHoBe MeToauku 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIN3a JIEKUT
JESITeTLHOCTHBIN TIPUHITAT O0YICHHSI.

Crpykrypa Kypca «Anredpa U Hauyajga MaTeMaTU4YECKOTO aHaIM3a» BKIIIOYAET CIEAYIOUINe
coJiepKaTelbHO-METOMUeCKe TUHUM: «Hucaa v BbrauciaeHus», «OyHKIUU U rpapukm»,
«YpaBHEHUS U HepaBeHCTBay, «Hauana MaTemaTHueckoro aHanuza», «MHOKeCTBa U JIOTUKAY.
Bce ocHOBHBIE coniepxkaTeIbHO-METOAMYECKUE JIMHUN U3Yy4al0TCs HA IPOTSHKEHUU BYX JIET
oOyueHus B cTapllel 1KoJje, eCTECTBEHHO AOMOJHSSA APYr ApYyTra U MOCTETIEHHO HACKIIAsACh
HOBBIMU T€MaMU U pazfenaMi. J[aHHBIN Kypc SBIISE€TCS HHTETPATUBHBIM, TIOCKOJIBKY
00beHAET B ce0e copepKaHne HECKOJIbKUX MaTeMaTUUECKUX AUCIUIUINH: anredpa,
TPUTOHOMETPHSI, MATEMaTUYECKHI aHaIN3, TeOpHsi MHOXKeCTB U Ap. [1o Mepe Toro kak y4amiuecs
OBJIaJIeBalOT BCE O0JIee NIMPOKUM MaTEMAaTUYECKUM alnapaToM, Y HUX MOCIeI0BaTEeNIbHO
(dbopMUpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTUUYECKYIO MOJIENb PealbHOMN
CUTYaIlH, IPUMEHSThH 3HAHUS, ITOJIyY€HHbIE B Kypce «Anredpa 1 Hauaisa MaTeMaTH4eCKOro
aHaJIM3ay, 7S pelIeHUs] CaMOCTOSITEIbHO CHOPMYINPOBAHHON MaTeMaTUYECKOM 3a1auu, a
3aTeM WHTEPIPETHUPOBATH MOIYUYCHHBIN pe3ynbTarT.

CopepxarenbHo-MeToAMYECKas TUHUSA «HuCla U BBIYUCIICHUA» 3aBEpIlaeT
(hopMHpOBaHKE HABBIKOB HCIIOIB30BAHUS ICHCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYaToO B
OCHOBHOI1 1mkosie. B crapiieit mkose ocoboe BHUMaHue yensercs GopMUPOBAHUIO IPOUYHBIX
BBIYHCIUTEIIBHBIX HABBIKOB, BKIIIOUAIOIIUX B c€0s1 MCIOIb30BaHUE PA3UYHBIX (HOPM 3amucu
JNEMCTBUTENHFHOTO YMCIIA, YMEHUE PALIMOHAIBHO BBIMIOJIHSTH JEHCTBUS C HUMU, JIe]aTh
MPUKUAKY, OLICHUBATh pe3yabraT. OOydarouecs moJydyaroT HaBbIKU TPUOIHKEHHBIX
BBIYHCIICHUH, BBHITIONHEHUS ISUCTBUHN C YUCIIaMHU, 3allMCAaHHBIMU B CTaHAApTHOU (opme,
WCIOJIb30BaHUSI MAaTEMAaTHUECKUX KOHCTAHT, OIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSHKEHUU BCEro 00ydeHus B
CTapIlel IIKOJIe, ITOCKOJBKY B KaX/I0M pa3ziesie MporpaMMbl PeTyCMOTPEHO PEIIeHNe
COOTBETCTBYIOMIUX 3a1a4. OOyuaroniuecs OBIaJeBalOT pa3TUYHBIMU METOJAMH PEIICHHUS LENbIX,
paIMoOHAaTbHBIX, UPPALUOHAIBHBIX, TOKA3aTEeNbHBIX, TOTAPU(PMUIECKIX U TPUTOHOMETPUIECKIX
ypaBHEHUM, HEPABEHCTB U X cUCTeM. [loyyueHHBIE YMEHHS HCTIONB3YIOTCS MIPH HCCIEA0BAHUN
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM, PEIICHUH MPUKIIAJHBIX 3324 U 33]la4 Ha HAX0XKJICHUE



HauOOJBIINX ¥ HAUMEHBIINX 3HaYeHU QyHKIMU. J[aHHas colepKkaTenbHast TUHHS BKIIOYACT B
ce0s Taroke (OPMUPOBAHNE YMEHHH BBIMOIHATH pacuéThl O hopMyraM, peoOpa3oBaHus
LEJIBIX, PALIMOHANIBHBIX, HPPALIMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAKXKe
BBIPOKEHUH, COZCpKAIIUX CTENIEHU U Jlorapudmbl. biaromaps n3yueHuro aredpanaeckoro
Marepuaia MpoOUCXOIUT JaIbHEHNIIEee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
yganmxcs, GOpMHUPYIOTCS HaBBIKU JETYKTHBHBIX PACCYKICHHUH, paOOThI ¢ CAMBOJIBLHBIMH
(dhopMamMu, TIPeICTABIICHUST 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIC PABCHCTB U HEPABCHCTB.
AnreOpa niperaraet 3G PeKTUBHBIC HHCTPYMEHTHI JJIs1 PEIICHUS IPAKTHYCCKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK sI3bIKA HAYKH.

ConepsxarenbHo-MeToAnuecKast IMHUS «ODYHKIIUU U TPaQUKU» TECHO MEPEIyIeTaeTCs C
JIPYTUMU JTUHUSMHU Kypca, MTOCKOJIBbKY B KAKOM-TO CMBICIIE 3a/1aéT MOCJIEeI0BATEILHOCTh
M3y4yeHus: Marepuana. MzydueHue cTeneHHou, moka3aTebHOU, JorapuMUIECcKOn 1
TPUTOHOMETPUYECKUX (PYHKIIUN, UX CBOMCTB U TpadUKOB, UCTIOJIB30BaHUE (PYHKITUH IS
penieHus 3a1a4 U3 IpyruX yueOHbIX MPEIMETOB U PeabHOM KU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYEeCKUM aHAIN30M, TaK U C pellIeHHeM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Gosbioe
BHUMaHUE yJensieTcs: (GOPMUPOBAHUIO YMEHHS BBIPAXKATh (POPMYySIaMU 3aBUCUMOCTH MEKTY
Pa3IMYHBIMU BETUYMHAMHE, UCCIIE0BAThH MOJIydeHHbIC (DYHKIIUU, CTPOUTH MX TPaPUKH.
Martepuain 5To# coaepKaTeTbHON JTUHUHW HAIEJICH Ha pa3BUTHE YMEHHUIH U HABBIKOB,
MTO3BOJIIONINX BBIPAXKATH 3aBUCUMOCTH MEXIy BETMYMHAMU B Pa3IudHON popme:
aQHATTMTHYECKOH, rpaduIecKoit U CI0BeCHON. ETo n3ydeHne crmocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AllUH,
WCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas muHUA «Hauana MareMaTH4eCKOTO aHAIM3a» MO3BOJISET CYIIECTBEHHO
pacIIupUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIIAJAHBIX 3a/1a4, JOCTYITHBIX 00yJYaromuMcs, y
KOTOPBIX MOSIBJISETCS BOBMOYKHOCTh HCCIIEA0BATh U CTPOUTD I'paduku PyHKIUH, ONIpeaesaTh UX
HauOOJbIINE U HANMEHbIIINE 3HAYCHHU S, BBIYUCIATH MO GUryp 1 00BEMBI Tell, HAXOAUTh
CKOPOCTH M YCKOpEHHS IpolieccoB. JlaHHas coepkareabHasi JIMHUS OTKPHIBACT HOBbIE
BO3MOXHOCTH MOCTPOEHUSI MAaTEMaTUYECKUX MOJIETIEH pealbHbIX CUTyallui, HAX0XKICHUs
HAWTYYIIEro pelleHus B IPUKIIAJHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3aadax.
3HAKOMCTBO C OCHOBAaMHU MaTeMaTUYECKOTO aHaIK3a ClIoCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMaTbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBILUICHUS, (OPMUPOBAHUIO YMEHHI pacrio3HaBaTh
MIPOSIBIICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaromuecs y3HaloT O
BBIJAIOIIUXCS] PE3YNIbTaTaX, MOTYYEHHBIX B X0/ Pa3BUTH MaTeMaTUKU KaK HAyKH, U UX
aBTOpax.

CogepxaTtenbHO-MEeTOAMYECKas TUHUA «MHOXECTBA U JOTUKa» B OCHOBHOM MOCBSIIIEHA
AJIEMEHTaM TEOPUH MHOKECTB. TeopeTHKO-MHOKECTBEHHbIE MPECTaBICHUS TPOHU3BIBAIOT BECh
KypC IIKOJIBHON MaTeMaTUKH U MpeiaraloT Haubojee YHUBEpCaIbHBIN S3bIK, 00hEIUHSAIOMINN
BCE€ pa3/iesibl MaTEMATHKU U €€ MPUIIOKEHUH, OHU CBS3bIBAIOT pa3HbIe MATEMATUUECKHE
JUCUUILUIMHBI B eIMHOE 1eoe. [103ToMy BaXHO 1aTh BO3MOKHOCTh IIKOJIBHUKY TOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MATEMAaTHKHU U UCIIOJIB30BATh €ro JUIst
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a)» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTH4eCKOT0 MOICTHUPOBAHUS, KOTOPHIE MPU3BAHBI CHOPMUPOBATH HABBIKH MTOCTPOCHUS
Moenel pealbHBIX CUTYallui, UCCIIEIOBAHMS ATHUX MOJIENEH ¢ MTOMOIIIBIO anmapaTa anreOpsl U



MAaTEMaTHUYCCKOIO aHajin3a U UHTCPIIPCTALMU MTOJYYCHHBIX PC3YJIbTATOB. Takue 3aJaHus
BIUIETEHBI B KAXK/IbIA U3 PA3/I€NIOB IPOTPAMMBI, IOCKOJIBKY BECh MATEpHUAl Kypca IHUPOKO
HCIIOJIB3YCTCA I PCIICHUA MMPUKIIAAHBIX 3a1a4. HpI/I peIICHNN PCAJIbHBIX IMTPAKTUYCCKUX 3a1av
ydaliuecs: pa3BUBarOT HaOJII0IAaTEIbHOCTD, YMEHUE HAXOAUTHh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH POOIEMYy.
HGETGHBHOCTB 110 q)OpMHpOBaHI/IIO HAaBBIKOB PCIICHHA IMPUKIIAAHBIX 3a1a4 OPraHUu3yCTCs B
Ipolecce U3y4eHUs BceX TeM Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucaa v BLIYHCIEHUS

Panmonansupie uncna. OOBIKHOBEHHBIE W JCCSITHYHBIE JPOOH, MPOILEHTHI, OECKOHEUHbIE
nepuoAndeckue apobu. ApudMeTHUecKHe OIepandd C  PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHUsl YUCIOBBIX BhIpaXeHUW. [IpuMeHeHne apoOelt M TPOLEHTOB I PELICHUS
MPUKIIAHBIX 33J1a4 U3 Pa3IMYHBIX OTPACICH 3HAHUN U PEATbHOU KU3HH.

JlelficTBuTenbHBIE uYncia. PaloHalbHBIE W WppalMOHATIbHBIE 4Yucia. ApU(METHYECKHE
omepanuy ¢ JAeUCTBUTEIbHBIMU 4HciaMu. [IpuOnxEHHble BEIYMCICHUS, MMPAaBIIa OKPYTIICHUS,
MPUKUIKA U OLEHKA Pe3yIbTaTa BHIYUCICHUI.

Crenenp ¢ menbiM mokasareneM. CraHmapTHas ¢opma 3almucu JICUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue moaxonsmie ¢GopMbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKHX 33/1a4 U MPEACTABICHUS JAHHbIX.

Apudmernueckuif KOpeHb HaTypalbHOU cTeneHu. JleHcTBUS ¢ apupMETHUYECKUMHU
KOpPHSIMHU HATYpaJIbHOW CTEIIECHHU.

CuHyC, KOCUHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxxnecTBa v TOKIECTBEHHBIE TTPEOOpPA30BAHUSI.



[IpeoOpa3oBaHrue TPUTOHOMETPHUECKUX BBhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopMybI.

YpaBHeHuUE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pellieHUE HEpaBEHCTBA. METO1 HHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHNne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3aJad W 3ajad u3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

DyHKIUHN U rpaGuKU

OyHKkuus, crocods! 3ananus Gpynkuuu. ['paduk ynkuuu. Bzaumuo o6patHbie pyHKIUY.

Ob6nacTh onpenenaeHuss U MHOKeCTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (QYHKIIUH.

Crenennas (QpyHKIHS ¢ HaTypaJlbHBIM U IIeJbIM Moka3areneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduK KOpHs N-0i CTENEHH.

TpuronomeTrpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHM
YHUCJIOBOTO ApTyMEHTA.

Hayana maTteMaTH4ecKoro aHajaim3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHUsl  IOCJENOBATENbHOCTEH.  MOHOTOHHBIE
ITOCJIEI0BATEIBbHOCTH.

Apudmernueckas U reoMmeTrpuueckas mporpeccud. beckoHeyHO — yObIBaromias
reomeTpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
dopmyna CIIOXKHBIX IPOLEHTOB. [cronb30BaHWe NMPOTPECCHM Ul PEIICHUS PEANBHBIX 3a/1ad
IIPUKJIATHOTO XapaKkTepa.

MHo:xecTBa M JI0THKA

MHoOkecTBO, onepaiuyu Haja MHOKecTBaMH. Jlnarpammbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO alIapara A ONMCAHMs PEaJbHBIX IIPOLIECCOB U SIBJICHUM, NpHU
peleHnH 3aa4 U3 APYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, N0OKA3aTEILCTBO.

11 KJIACC

Yucia ¥ BBIYUCTICHUSA

Harypanehbie u nensie uncina. [Ipu3Haku AeIUMMOCTH HEIbIX YHCEIT.

Crenenb ¢ pallMOHAJIbHBIM NOKa3areneM. CBOWCTBA CTEIECHH.

Jlorapudm yucna. JlecaTuynbie 1 HaTypalIbHbIE JOTAPUPMBI.

YpaBHeHus 1 HEPABEHCTBA

[IpeoOpaszoBanHue BEIpaKEHUH, COAEPKALIUX JOTapU(DMBI.

[IpeoOpaszoBanue BEIpaKEHUH, COAEPIKAIINX CTENIEHH C pallMOHATBHBIM MOKa3aTeleM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUU. PellieHune NMpUKIAAHBIX 33ad C MOMOILIBIO CHCTEMBbI
JIMHEWHBIX YPaBHEHUM.

Cucrembl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.



[IpuMeHeHne ypaBHEHHN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3a]1a4 U3 pa3IM4HbIX 00J1aCTEW HayKH U peaIbHOM JKU3HMU.

DYyHKUUH U TPaPUKHU

Oynukius.  [lepuoandeckue  ¢ynkuuu. [IpomMexxyTku  MOHOTOHHOCTH — (DyHKLIHWH.
MakcumMymbl 1 MHHUMYMBI QyHKIH. Hambosblnee m HauMeHblee 3HaueHHe (QyHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

[oxa3zatenpHast u norapudmMudeckas GyHKINUU, KX CBOHCTBA U TPAPHKH.

Hcnonp3oBanue rpadukoB GyHKIUH 715 pelIeHUS YPAaBHCHUIA U JIMHCWHBIX CUCTEM.

Ucnonw3oBanne rpadukoB (GyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BOHUKAIOT NP PELUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajam3a

HenpepriBHble pyHKIIMN. MeTo1 MHTEPBAJIOB /7Sl pELIEHHs] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuuecknii 1 GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBosHbie 3MeMeHTapHBIX (yHKUMH. DOpPMyNbl HAXO0XKAECHUS MPOU3BOJHOM CyMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHneHne Mpou3BOAHOMN K UCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHbBILIEro 3HAYeHHs] QYHKIIUU Ha OTPE3KeE.

[IppuMeHeHne npPOW3BOJHON JUIS HAXOKJICHHS HAWIYYIIErO pENIeHUS B IPHUKIAIHBIX
3a/1a4ax, Aj1s onpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIoi win rpapukom.

[TepBooOpaznas. Tabauia nepBooOpa3HBIX.

HHuterpan, ero reoMeTpudyecKuid W (U3WYECKUN CMBICA. BhIumcieHne HMHTErpajia Io
dbopmyne Hetorona—JleitOHuIa.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» TOJDKHO OOecredMBaTh JOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHHUA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTepU3yIOTCS:

I'paxxpaHckoe BOCIIMTAHHE:!

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIIECTBa, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakIAHCKOTO OOIIeCTBa
(BBIOOPBI, OMIPOCHI M Tp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUIUCKON MaT€eMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JTOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKECHUH B
IPYruX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHWEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHU HAYKH U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIA/a B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

OCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKJIOYasg OCTETHUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEIICHWH, pPaCCyXICHUH; BOCHPHUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duzndeckoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHsI TPUMEHATH MaTeMaTHYeCKUe 3HaHUS B HMHTEpecax
310pOBOr0 M Oe3omacHoro oOpasza »U3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
AKTUBHOCTb); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHAX CIIOPTHBHO-030POBUTEIBHOM
JIeITeILHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyayiieil mpodeccuu u peaan3oBbIBaTH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKON HAIIPABJIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUC:



C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAaHUEM
ro0abHOTO  XapakTepa  OSKOJIOTMYECKMX  MNpoOJieM; OpHeHTalueld Ha  [pUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOIIEH CpEJIbl.

[HerHOCTH Hay4YHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHON MPAaKTUKH, IOHUMAHUEM MaTEMaTHUECKON HayKH Kak cgepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKHU U MATEMATHYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO U HUCCIEN0BATENIBCKYIO IEATEIbHOCTh NHINBHIYaJIbHO
U B TpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOSHHUS MTPOrpaMMBbl yIeOHOTO TipeaMmeTa «MaTteMaTrukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecyIsmUGHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECco8 00yuarwmuxcs (0ceoeHue Memooos NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe T02ULeCKUX, UCCAe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

bazoBrle mornueckue neiCTBUA:

® BBIIBIATH M XapaKTEPH30BATh CYIIECTBCHHBIC NMPH3HAKH MaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXAY MOHATUAMH; (HOPMYTHpPOBATH ONpPENEICHUS MOHSITHH;
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KIIacCH(DUKAIIMU, OCHOBAHHS JUIsi 0000IIeHUs
Y CpaBHEHWUsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYJIHPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEILHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHbIE;

® BBIIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (hakTax,
JIAHHBIX, HAONIOJICHUSX M YTBEPXKJICHUSX; Mpeyiaratb KPUTCPUHM JUISL BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIFOUCHU TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIHHO JJOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUH (TIPSMbIC
M OT TPOTUBHOIO), BBICTPAaWBaTh APTYMEHTAIMIO, TPUBOAWUTH TPUMEPBl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO perieHus ydeOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHI  MHCTPYMEHT  IO3HAHUS;
(dhopMynHupoBaTh BOMPOCH], (GPUKCUPYIOIINE MPOTUBOPEUHUE, MPoOIeMy, yCTaHABINBATh



HMCKOMOE U JaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOIO IO3HIIUIO,
MHCHHUC;

MIpOBOAUTE CaMOCTOATCIBHO CHJIaHI/IpOBaHHBIf/'I OKCIICPUMCHT, HCCICAOBAHHUC 110
YCTAQaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MCKIAY 06’I)€KTaMI/I, SABJICHUSAMM, ITPOLCCCAMU,
CaMOCTOSITENIBHO ~ (pOpMYIHpPOBaTH O0OOOMEHNS © BBIBOABI IO  pe3yiabTaTam
MPOBEAEHHOTO HAOMIOACHUS, MCCICIOBAHUs, OLIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOLCCCA, a TAKKC BbIABUTATH IMTPCATIOJIOKCHUA
0 €ro pasBUTHUH B HOBBIX YCJIOBUAX.

Pabota ¢ uadopmarmeii:

BBISIBIIATh A€PUIMUTHI MHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HAa BOIPOC U
JUIS pEIICHUS 3a]1auH;

BBIOMpATh MHQPOPMAIMI0 U3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHaJIU3UPOBATh,
CUCTEMAaTHU3UpPOBAaTh U WHTEPIPETHPOBATh MH(GOPMAIMIO PA3IUYHBIX BUAOB U (OpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(QOpMAIMIO, TMPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHUBAaTh HAAE&KHOCTh HHGOpPMAIMM IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01enue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBUAMHU U LIETISAMU
oOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3ajaui, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

B X0/ie 00CYX/IeHHUs 337aBaTh BOMPOCHI 10 CYHIECTBY 00CYXAaeMOi TeMbl, IPOOIEMBbl,
pelaeMoit 3a1a4u, BbICKa3bIBATh UCH, HAIICJICHHBIE Ha TIOUCK PEILIEHUs; COMIOCTABIATh
CBOM CYXKJIEHUS C CYXKJICHUSAMHU JPYTUX YYACTHUKOB JIMajiora, OOHapyXuBaTh pa3inuue
U CXOACTBO TO3WIMH; B KOPPEeKTHOH ¢opme (GopmMynupoBaTh pa3HOTIACHS, CBOU
BO3PAKCHHUS;

MIPEJICTaBIATh PE3YJbTaThl PElICHHs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUSA, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3aqad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MMOHMMATh U UCIOJIB30BATh IPEUMYIIECTBA KOMAHHON U MHUBHUIyaIbHON paboThI IpH
peneHny y4eOHBIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOH JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMI0 COBMECTHOM paloThl, pacnpeneniaTb BHJbI paboT, JOTrOBapHBaThCA,
o0CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B I'PYIIOBBIX (opMax paboThl (00CyKIeHUs, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE); BBITIOIHATH CBOIO YaCTh paObOThI U KOOPAMHUPOBATH CBOM JIEHCTBUS



C APYrMMH YICHAaMHU KOMAaH[bl; OIICHWBATh KAY€CTBO CBOETO BKJIA/a B OOIIMI IPOIYKT
10 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuugaiom hopmuposanue cCMoiCio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOS NUYHOCTIU.

Camoopranu3zanus:

COCTAaBIIAThH IUIAH, AJTOPUTM pEIICHHs 3aJadd, BHIOMPATh CIOCOO pEUIeHHs C y4ETOM
HUMEIOLUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTpOJIb:

e BJQJIETh HABBIKAMM I[I03HABATEIbHOM pE(IEKCHH KaK OCO3HAHUS COBEpIIAEMbIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BiIaJeTh CHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTaTa peUIeHUs MaTeMaTH4eCcKON
3a/1a4y;

® [peABHUJAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTbh IIPU PEUICHUM 3aJa4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBIEHHBIX TPYTHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSCHATH MPUUYUHBI
JNOCTHKEHHUS] WM HEIOCTIKEHUS pe3yJabTaTOB JAEATEeIbHOCTH, HAXOJIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eObHOro Kypca «Anredpa M Hayajlla MaTeMAaTUYECKOTO aHajlKn3a» Ha YpOBHE
cpenHero oo6iero odpa3zoBaHus AOKHO OOECHEUMBATH JIOCTHKEHHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATUSIMHU: PAMOHATIBLHOE M JEHCTBUTEIHLHOE YHCJIO, OOBIKHOBCHHAS H
JeCATUYHAs APOOb, IPOIICHTHI.

BrinonHsaTe apudmeTrHdecKue oneparum ¢ paluOHAIbHBIMY U JIEHCTBUTEILHBIMU YHCIaMHU.

Boimonuate mpuOamKEHHbIE BBIYUCICHUS, HUCIOJB3yS MpaBuia OKpYIJICHHsS, [eNaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BHIYMCICHUH.

OnepupoBaTh MOHATHUSIMH: CTCIICHb C IIEJIBIM IMOKa3aTelieM; CTaHaapTHas (Gopma 3amucu
JNEHCTBUTENHFHOTO YKCIIA, KOPEHb HATYpallbHOM CTEMEeHM; MCIOJIb30BaTh MOIXOIAIIYI0 (hopMy
3aMuCcH ACUCTBUTEIbHBIX YHCEIT JUISl pELIEHUs] MPAKTUUYECKUX 3a]1a4 U IIPE/ICTABIICHUS ITaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT'€HC NMPOU3BOJIBHOTO YIJIa; UCIOJb30BaTh
3amMch MPOU3BOIBHOTO yIila yepe3 0OpaTHbIe TPUTOHOMETpHUecKHue (DYHKITHH.

YpaBHeHUsS U HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HppallMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BeimonHATe  mpeoOpazoBaHWs — TPUTOHOMETPUUYECKUX  BBIPQKEHHW W peliarh
TPUTOHOMETPUYECKUE YPAaBHEHMUS.



BoimonsaTe npeoOpazoBaHus IEIbIX, PAMOHAIBHBIX W UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHsaTs ypaBHEHMSI U HEPABEHCTBA AJIS PELUEHUS MaTEMAaTUYECKUX 3a/ad U 3a/1a4 U3
pa3nuYHbIX 00JacTeil HAYKH U PeaTbHOM JKU3HHU.

MonenpoBaTh peajbHblE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 3a/ladd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCI0JIb30BAHMEM anmapara ajareOpsl.

DyHKIUHA U rpaGuKU

OnepupoBaTh NOHATUSIMU: QYHKIMS, CIOCOOBI 3aAaHus QYHKIIUU, 00JIaCTh OTIPEICTICHUS U
MHO>KECTBO 3Ha4eHUH QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO 0OpaTHbIe (QYHKIINU.

OnepupoBaTh HOHATUAMHU: YETHOCTb U HEUETHOCTh PYHKUNHU, HYIU PYHKIUHU, TIPOMEKYTKH
3HAKOTMOCTOSIHCTBA.

Wcnonb3oBatek rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI.

Crpoutb U yuTaTh rpauKU JUHEHHON (QYHKUMH, KBaJpaTUYHOM (YHKLIMHU, CTEIEHHOU
(YHKIMH C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBath rpaduku QyHKIUN Is1 UCCIEIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TIpHU
pelIeHNnH 3a/la4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealibHOM KW3HHU; BbIpakaTh (opMylaaMu
3aBUCHUMOCTHU MEX/1y BETUUMHAMU.

Hayana maTteMaTH4ecKoro aHajaim3a

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apU(PMeTHUEcCKas U TeoMeTpudecKas
IIPOTPECCHUHN.

OnepupoBaTh NOHATHSMHU: OECKOHEYHO yOBIBaIOLIasi TeOMETpUUECKasi Iporpeccusi, Cymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUCCKON TTPOTPECCHH.

3ajaBaTh OCIEIOBATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCJIEAOBATEIBHOCTEH M MPOTPECCUM ISl PELICHUS] PEabHbIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONIEpALIMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisl ONUCAaHUs PEAJIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 3a7a4 U3 JPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MNOHATHSAMU: HaTypalbHOE, LIE€JIOE€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JETUMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA IIPOCTHIE MHOKUTENM JJIsl PELICHUS 3a1a4.

OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHUSAMHE: JIOTapuM YKCa, JECIATHUHbIE U HATYpalbHbIE TOTaPH(PMBL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsaTh CBOICTBA CTEMEHU M MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUSIMHU: TIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIE TUIIbI IOKA3ATENBHBIX
YPaBHEHUH U HEPABEHCTB.



BeimonsaTe mpeoOpa3oBaHus BBIPAKEHHUH, COACPIKALINX JIOTapU(MBI; OIEPHPOBATH
MOHATUSAMH: JIOTApU(PMHUUECKOE YpaBHEHHWE W HEpPAaBEHCTBO; peEIIaTh OCHOBHBIC THUIIBI
norapu(pMUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoautsb perienus npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUM U €€ pelleHue; HUCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PELICHUs] IPAKTUYECKUX 3a/1a4.

Haxonuts pemenus npocTemmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATh TOCTPOECHHBIE MOJIEIH C
HCI0JIb30BAHMEM anmapara ajireopsl.

DyHKIUHN U rpaduKU

OnepupoBaTh MNOHATHSAMU: IepUOANYECKass (QYHKLHSA, HPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKU IKCTpeMyMa (YHKIMM, HauOOJbIIee U HauMeEHbIlee 3HaueHus (QyHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUIS MCCle0BaHus (YHKIMH, 3aJaHHOM rpa@rKoM.

OnepupoBaTb  MOHATHSIMHM:  TpadUKH  TOKa3aTeJbHOM,  Jjorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl pEIIEHNs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTUM TpaduKH JUHEHHBIX YpaBHEHHH H
HCIIOJIb30BATh UX JJIS PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonw3oBarh Tpaduku (QyHKIHMA IS MCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATUAMU: HENPepbIBHAs (PyHKLUS; TPOU3BOJHAS (DYHKLINUHU; UCIIOJIb30BaTh
TEOMETPUUCCKHUI M (PU3MUECKHI CMBICT IPOU3BOAHON TSI pEIICHUS 3a/1a4.

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

Hcnonbs3oBaTh MPOM3BOJHYIO I HCCIEAO0BaHMsS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSATh PE3YyIbTaThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO U HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has M HHTErpai; MOHUMAaTh FEOMETPUUYECKUN U
¢bu3nyecKkuil CMBICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3ieMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpal Mo (opmyie
Herorona—JleitOauna.

Pemare nmpuxiagHbele 3aa4M, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKOIO U (PU3MUYECKOTO
Xapakrepa, CpeICTBaMHA MaTeEMaTH4ECKOT0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 N:jz)KeCT: X paHHOHiJ;BHII;I: I/Io aJbHbIE 14 1 5 bubmmorexa LIOK
HCTBUTEBHBIX YUCEIL. MOHAITbHBI
s t https://m.edso0.ru/1568aba3
YpaBHEHHUS W HEPABCHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6 5 bubnuoreka [JOK
HoKazaTesneM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 18 1 6 bubnuoreka [JOK
HppanuoHaisHble ypaBHEHUS M HEPaBEHCTBA https://m.edsoo.ru/1568aba3
O
4 T (I)/III)“I\(/)II};J:I\);GT un. Tpuronomerpuyeckue 22 1 12 bubmmorexa LIOK
P prH.2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
bub OK
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 2 h tI/tIp::I;I/(r)rTlZI;asi).ru /1568aba3
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 3 1 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 28
[TPOTPAMME
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TEMATUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne | HaumMeHoBaHHe
Kontposns | IDpaktuuec | (uudposbie)
n/ | pa3ieioB U TeM Bee
HbIC KHe 06p33OBaTe.]'II)HI)Ie
I NPOrpaMMbl ro
padoThI padoTsl pecypchl
Creress ¢
panoOHAIIEHEIM
Eﬁiﬁiﬁiﬁaﬂ https://resh.edu.ru/subject
1 12 1 4 /51/11/
GyHKIMS.
Tloka3aTenbHbIe
YpaBHEHUSA U
HEpPaBEHCTBA
Jlorapudmuueck
ast QyHKIIHSL. https://resh.edu.ru/subject
2 Jlorapudmmuaeck 12 4 /51/11/
5 (5] ypaBHeHI/IH n
HEPABEHCTBA
Tpuronomerpuy
:Icizer(ba}gffjn https://resh.edu.ru/subject
3 P ' 9 1 3 /51/11/
Tpuronomerpuy
CCKHC
HepaBeHCTBa
ITpousBoaHasi. https://resh.edu.ru/subject
4 [Tpumenenwue 24 1 10 /51/11/
MPOU3BOTHOM
ETerna i ero https://resh.edu.ru/subject
5 P 9 2 /51/11/
IIPUMCHCHU S
CHCTeMEL https://resh.edu.ru/subject
6 CTEMBT 12 1 4 /51/11/
ypaBHeHI/II/I
HaTvhanLHie i https://resh.edu.ru/subject
7 P © 6 2 /51/11/
IICJIbIC YHUCJIa
IToBTOpEHNME, .
SoGmeH https://resh.edu.ru/subject
8 OPODICHAE, 18 | 2 8 /51/11/
CUCTEMaTu3alusa
3HAHUHI
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OBLLEEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMbI cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
1 Uucna v BeIYMCIEHUS
11 OnepupoBaTh MOHATHAMH: PALMOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLIEHTHI
12 BbimonHATe  apupMeTHyeckHe ONepalud ¢ PALUOHAIBHBIMH U
' JNCUCTBUTEIbHBIMY YU CIIAMA
13 BbImonHATE  NpUOMMKEHHBIE  BBIYMCIEHUS, MCIONb3Ysl IpaBHIa
' OKPYTJICHUS, 1e1aTh IPUKUIKY U OLICHKY Pe3yJIbTaTa BIUYMCICHUN
OnepupoBaTh NOHATHAMHU: CTEIIEHB C LIEJIBIM MI0KA3aTEIEM, CTAHAAPTHAS
14 (opMa 3anucu 1eHCTBUTEIBHOTO YKCiIa, KOPEHb HATYpaIbHOMN CTEIIEHH;
' UCII0JIb30BaTh NOIXOAALYI0 (POPMY 3aMCH J€HCTBUTEIIBHBIX YNCEN VIS
pelIeHNs IPAaKTUYECKHUX 3a7a4 U IIPEICTABJICHUS JAHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHI€HC IIPOU3BOJIBHOIO
1.5 yIJla; HCHOJb30BaTh 3allUCh IPOM3BOJIBHOIO yIjia 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTb NOHATUAMHU: TOXKIECTBO, YypPaBHEHHUE, HEPABEHCTBO,
2.1 LEJI0e, PALMOHAIBHOE, HMPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
99 BbimonHATe npeoOpa3zoBaHMs TPUTOHOMETPUYECKUX BBIPAKEHUH U
' pelaTs TPUTOHOMETPUYECKUE YPABHEHMUS
BoinonHATe npeoOpa3oBaHus LENIBIX, paloHaIbHBIX u
2.3 UPPALMOHAIBHBIX BBIPDAKEHUH M pEIIaTh OCHOBHBIE THIIBI LENbIX,
paloOHaNIbHBIX U HPPALMOHAIBHBIX YPABHEHUI Y HEPABEHCTB
94 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JUIsl PEIIEHUS MaTEMATHYECKUX

3ala4y U 3aa4 U3 pa3jIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MopenupoBaTh pealbHBIE CUTYallMd HA SI3BIKE anreOpbl, COCTABITH
BBIPAKCHUS, YPABHCHMS, HEPABEHCTBA [0 YCIOBHUIO  3aJa4H,

25 HCCIIEI0BaTh IOCTPOCHHBIE MOJEJIN C HCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSAMHU: (PYHKIHSA, CHOCOOBI 3amaHusl (YHKIUH,
3.1 o0nacTe oOmpeneNeHuss W MHOXKECTBO 3HAUCHHH (QYHKIUH, Tpadux
(GyHKIMY, B3aUMHO 00paTHBIC () yHKIITHH
3. OnepupoBaTh TOHATUAMHU: YETHOCTh U HEYETHOCTH (PYHKIIUU, HYIU
' (byHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uutaTh Trpadukyd JUHEHHONW (YHKIUHU, KBaJpaTUYHOU
' (byHKIUM, CTETIEHHOW (PYHKIIMH C IIEJIBIM TTOKa3aTesieM
Wcnonb3oBath rpapuku (QyHKUMNA A7 HUCCIEIOBAaHUS IMPOIECCOB U
35 3aBUCHUMOCTEHN TIPU PEIICHUH 337a4 U3 JPYTHX YYEOHBIX MPEIMETOB H
' peanpbHOW JKW3HU, BBIpAKATh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHA
4 Hauana maTtemaTnyeckoro aHaausa
41 OnepupoBaTh TOHATHSMU: TOCIEAOBATEIBLHOCTh, apudMeTHYecKas M
' reoMeTpuuecKkas Mporpeccuu
OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIAsi FeOMETpHUYecKas
4.2 mporpeccusi, cyMma OeCKOHEYHO YyObIBaiomieil TIeoMeTpruecKoil
Mporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOaMH
44 Hcnonp30Barh CBOKCTBA IMOCIENOBATEIBHOCTEN M IPOrpeccHil Ui
' pelIeHUs pealIbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMU
Hcnonb3oBaTh TEOPETHKO-MHOKECTBEHHBIM ammapar JUisl OMUCaHUS
5.2 pealbHBIX TMPOIECCOB M SBICHUH, MPU pPEUICHUH 3a1ad U3 JAPYrux
y4eOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATUSMHU: OIpEAEICHHE, TeopeMa, CIEeACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
1 Uwucna v BEIYUCICHUS




1.1

OnepupoBaTh NOHATUSAMU: HATypaJlbHOE, LIEJIO€ YHUCIIO; MCIIOIb30BaTh
MIPU3HAKU JEIUMOCTH LENbIX YHUCEJI, Pa3OKEHUE UYUCIIa Ha MPOCThIE
MHO>KMTEIH JUIsl pElIeHUs 3a]1a4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIILHBIM I10Ka3aTEIEM

1.3

OnepupoBaTb NOHATUSAMHU: JOrapud™ UucCia, JECSITUYHBIE U
HaTypaJbHbIE JOTapu(pMBbI

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTh cBOMCTBAa CTENEHW JUIsl NpeoOpa3oBaHMsl BBIPAKEHUH,
OIIEPUPOBATH MOHATUAMU: IIOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THIIBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHATe npeoOpa3zoBaHUsl BBIPAKEHUHN, COAEPXKALUX JOrapudMsl;
OTEepUpOBaTh  MNOHATUAMU:  Jorapu(MHUUECKOe  ypaBHEHUE U
HEPaBEHCTBO; pellaTh OCHOBHBIE THUIIbI JJOrapu(PMUUYECKUX YPABHEHUH U
HEPABEHCTB

2.3

Haxonuts penienus mpocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHSAMH: CHUCTEMA JIMHEHMHBIX YpaBHEHHU M €€
peuieHue; UCIoab30BaTh CUCTEMY JIMHEMHBIX YPABHEHUHN NI PELICHUS
MPAaKTHUYECKUX 3a/1a4

2.5

Haxomute pemeHuss MpPOCTEMIIMX CHCTEM U COBOKYIMHOCTEHN
palMOHAIbHBIX YPABHCHNUN U HEPABCHCTB

2.6

MonenupoBaTh peaNbHbIC CUTYaIlMH HA SI3bIKE ajireOphl, COCTaBIISTH
BBIpaKCHHUSI, yPAaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIIOBHUIO 3a]1auH,
WCCIIeIOBaTh TIOCTPOCHHBIE MOJIEIH C WCIOJh30BAHWEM armapara
anreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh MOHATUSAMH: MEpPHOAUYECKasT (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (YHKIIHUH, HauOoJblIiee U
HaMMEHbIIIee 3HaUeHus1 (YHKIMU HAa IPOMEKYTKE; UCIOIb30BATh UX IS
uccneaoBaHus PyHKIUH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: T'padUKU MOKa3aTeIbHOM, Torapu@MuiecKoi
U TPUTOHOMETPUYECKHX (YHKIMI; M300pakaTh UX Ha KOOPAWHATHOMN
IUIOCKOCTH M UCTIOJIb30BATh JIJIs PELICHHs YPaBHEHHI U HEPABEHCTB

3.3

N300paxaTp Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKU JIMHEHHBIX
YPAaBHEHUN M MCHOJb30BaThb MX Ul PELICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH

3.4

Hcnonw3oBate rpaduku (yHKIUN A7 UCCIeIOBaHMS IMPOLECCOB U
3aBHCUMOCTEH U3 JPYruxX y4yeOHbIX TUCIMITINH

Hauana MaTemaTuueckoro aHaimsa

4.1

OHepI/IpOBaTL MOHATHAMU: HCIIPCPBIBHAA (byHKI_[I/IH, MMpON3BOAHAA
(bYHKLII/II/I; HCIIOJIB30BATh FCOMCTpI/I‘{CCKI/Iﬁ n (1)H3HHCCKHﬁ CMBICJI
HpOPI3BO,Z[HOI>i JUI PCIICHUSA 3a1a4




HaxomuTe TpOW3BOMHBIC AIIEMEHTAPHBIX  (DYHKIUH, BBIYUCIATDH

4.2 MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh MPOW3BOAHYIO JUIS HCCIENOBaHMA (PyHKIMH Ha
4.3 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIIEIOBAHUS
K ITOCTPOCHHIO TPapuKOB
44 Hcnonb30BaTh NPOM3BOJHYIO JUI HAXOXKAECHUS HAWIYYLIETO PELICHUS
' B [IPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-?PKOHOMUYECKUX, 3aadax
45 OmnepupoBaTh TOHSATHSIMH: TIEpBOOOpa3Hass M HMHTETpall; MOHUMATh
' TeOMETPUIECKU M (PU3MUYECKHI CMBICT HHTETpajia
46 Haxomuts mnepBooOpasHble 31€MEHTApHbIX (DPYHKLIMNA, BBIYUCIATH
' uHTerpan no gpopmyne Hetotona — Jleitbuuna
4.7 Pemats npuknagHele 3a1a4u, B TOM YHCIIE COLUAIBHO-3KOHOMHYECKOTO

1 GU3NYECKOro XapakTepa, CpeICTBAMH MaTEMAaTUYECKOTO aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie umucia. OOBIKHOBEHHbIE M JECSATHUYHBIE JPOOH, IPOLEHTHI,
OECKOHEUYHbIE  IepHoauYeckue  JpoOu. ApudMeTuyeckue Ornepanuuu ¢
1.1 paloHaIbHBIMU YHCIIaMU, IPeoOpa30BaHuUsl YHCIOBBIX BbIpakeHU. [IpuMenenune
Ipo6eil ¥ MPOIEHTOB Ul pelIeHMs] MPUKIAJAHbIX 33734 U3 pazIU4HbIX OTpaciel
3HaHUM U PEATbHOM )KU3HU
[elictBuTenbHble  4yKcia.  PanWoOHaJbHBIE W HpPpAlMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omepanuud C JAEMCTBUTENbHBIMU uyuciamu. [IpubmmxEéHHbIe
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp c nenbiM nokaszareneMm. CrangapTHas ¢opMma 3amucH JeHCTBUTEIBHOTO
1.3 yrcna. VMcrnonb3oBaHue noaxo e (opMbl 3aMucu IeHCTBUTENbHBIX YHUCEN IS
pelIeHUs MPaKTUYECKHUX 3ajjad U IPECTaBICHUS JAHHbBIX
14 ApubdmMeTnuecknii KOpeHb HaTYpaJIbHOU cTeneHu. JleiicTBUs ¢ apudMeTUIEeCKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOrO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0OpPa30BaAHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHMe, KopeHb ypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenue uppanroHalbHbIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
57 IIpumeHeHre ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MATEMaTHYECKUX 3a7ad U
' 3aJa4u U3 pa3IMYHbIX 00JacTel HAyKH U peabHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocodbl 3amanus QyHkuuu. ['paduk ¢yHkuun. B3aunmHo oOpaTHbIe
' byHKIMH
3.9 OOGnacte ompeneneHUuss ¥ MHOXECTBO 3HaueHMH ¢(yHkumu. Hymum ¢yHkunum.
' [IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIHH
33 CrenenHas ¢GyHKIUS C HaTypajJbHBIM M IIeNbIM TOKa3zareneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0ii CTETIeHU




3.4 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUIECKUX (DYHKITUI
' YHCIIOBOTO apryMEHTa
4 Hauana maTemMaTtnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHus TOCIeI0BaTeIbHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATENBHOCTH
Apudmernueckas M TeOMETpPHUYECKas IPOTPECCHH. BECKOHEYHO yOBIBArOIIast
49 reoMerpuueckas nporpeccus. CyMMma 0ECKOHEYHO YOBIBAIOIIEH reoMeTpUYecKoi
' nporpeccuu. DopmMysia CIOKHBIX TPOIEHTOB. VICIONb30BaHUE TPOTPECCUU IS
pelICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepaluu HajJ MHOXecTBaMmH. Jluarpammer Oiinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHUKO-MHOKECTBEHHOTO arlapara i OIHCaHUs pPeaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uwucna v BEIYUCTICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ palMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHH
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUMN, COIECPIKAIINX JOTAPHPMBbI
59 [IpeoOpa3oBanue BEIpaKEHUI, COEPKAIIUX CTENIEHH C PAllMOHAIBHBIM
' oKa3aTejaeM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JNHHEWHBIX ypaBHEHUW. PelieHue NpPUKIAAHBIX 337a4 C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IMnYHbIX 00JIaCTel HaAyKU U pealbHOM KU3HH
3 OyHKIMH U TpadUKH
Oynkuus. [lepuognueckue ¢yHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl 1 MUHMMYMbI (GyHKIUH. HanGosbliee ¥ HauMeHblee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduku




3.3

[Toxa3zaTtenbHas u norapudmuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpadukoB GYHKIUHN A1 pelIeHUs YpaBHEHUH 1 JIMHEHHBIX CUCTEM
Ucnonb3oBanne rTpadukoB GYHKOMA JUII  UCCICAOBAHHS IPOILECCOB U
3.5 3aBHCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IMPH PEHICHUH 3aJad M3 APYTUX y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepsiBabie pyHKIMH. METO HHTEPBAJIOB /IS pEIICHHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX (QyHKUIUNA. DOpMynbl HaX0KJIE€HUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEJECHMSI U YACTHOTO (YHKIIMM
[IpumeHeHre NpPoOU3BOAHON K HCCIENOBaHUIO (DYHKIUMH Ha MOHOTOHHOCTh U
4.4 skcTpeMyMbl. Haxosx/ieHue HanboIbIIero 1 HauMEeHbLIEro 3HaYeHUs! QyHKUIUN Ha
OTpe3Ke
[IpumeHeHre TNPOU3BOAHON [ HAXOXKJEHUS HAWIy4ylIero peuieHus B
4.5 NPUKIAAHBIX 3aJadax, [ ONpPEACNICHUS CKOPOCTH Mpoliecca, 3aJaHHOTO
dhopmyoit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuii U Gpu3ndeckuii cMpici. Beruucienue nurerpana no

dhopmyne Hetorona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenune meTomamMu J0Ka3aTeNbCTB, ATOPUTMAMH DPEIICHUS 3a]1ad;
yMeHue (opMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, OKA3aTeIbCTBO,
PaBHOCHUIBHBIE (bOpMyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4eCKOU HHAYKOHUU; IIPOBOJUTH AOKA3ATCIBHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IIOJAMHOKECTBO, OICpallii HaA MHOXKCCTBAMH, YMCHHEC HCIIOJIB30BaTh
TCOPETUKO -MHOKECTBEHHEIN amnmapar [mid  OIHCaHHA  pCalbHbIX
IIPpOLECCOB U SIBJICHUU U Ipu pC€UICHUHA 3aJia4, B TOM YUCJIC U3 JPYIrux
y4eOHBIX IPEMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MWK, rpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh U
OTIMCBIBATh Tpadbl Pa3IUIHBIMU CITOCOOAMHM; HUCTIOIB30BaTh rpadbl IPH
peleHnn 3a1a4q

YMeHue onepupoBaTh MOHATHAMU: HATypalIbHOE YHUCIIO, LEJI0E YUCIIO,
CTENEeHb C L[EJIbIM IT0Ka3aTeeM, KOPeHb HATypalbHOU CTEIIEHU, CTEIICHb
C palnMOHANBHBIM TIOKa3aTeleM, CTeNeHb C JeHCTBUTENIbHBIM
nokasarenem, Jorapudm uyHucia, CHHYC, KOCHUHYC M TaHI€HC
IPOU3BOJBHOTO YHCIIAa, OCTAaTOK [0 MOJIYIIO, PalMOHAIBHOE YHCIIO,
UPpPAllMOHATIPHOE  YHUCJIO, MHOXECTBA  HATypallbHbIX,  LEJNbIX,
palMoHANbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIb30BaTh
NPU3HAKU JAETUMOCTH, HAUMEHBIIUN OOIIMI ENIUTENb U HauMEHbIIIee
oO1ree kpaTHOe, anropuT™ EBKINAa mpu perieHnn 3aaad; 3HaKOMCTBO
C Ppa3NUYHBIMU TO3UIMOHHBIMH CHUCTEMaMH CUHCIICHHS; YMEHHE
BBITIOJIHATH BBIYMCIIEHUE 3HAYCHUH U MpeoOpa3oBaHusl BBIPAKECHUN CO
CTeNeHsIMH U Jorapudmamu, mpeodpazoBaHusi ApoOHO-paAIIMOHATBHBIX
BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHATHAMM: IOCIEN0BATEIBHOCTD,
apupmeTHyeckas ~— Oporpeccus,  IeOMeTpHuYecKas  Iporpeccus,
O0eckoHeuyHO yObIBaolasi TreoMeTpUyecKas IpOrpeccus; yMEHHUe
3aaBaTh  IIOCJIEJOBATEIIBHOCTH, B TOM YHCIE C  IOMOIIBIO
PEKYPpPEHTHBIX  (GOpPMyN;  yMEHHE  ONEpUpOBaTh  MOHATHAMHU:
KOMIIJIEKCHOE YHUCIIO, CONpPSHKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (popma 3aliCH KOMITJIEKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKas W aireOpanyeckas); yMeTb




MPOU3BOIUTH apU(PMETHUECKHE NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOJUTh  NPUMEPbl  HMCHOJb30BAHUS  KOMILJIEKCHBIX  YHCE,
ONEpUpOBaTh MOHATUAMHU: MaTpuua 2X2 u 3%3, omnpenesnuTenb
MaTpHUILlbl, FCOMETPUUECKUM CMBICII ONIPEAETUTENS

YMenune ONICpHUPOBATH MOHATHUAMU: PALUOHAIBLHBIC, HPPAITUOHAJIBHEIC,
[0Ka3aTebHbIE, CTETIEHHBIE, Jorapu(pMUIecKue, TPUrOHOMETPUUYECKHE
YpaBHCHHA W HCPABCHCTBA, HNX CHUCTCMbI;, YMCHHC OIICPHUPOBATH
MOHSATUSMU: TOXKIECTBO, TOKICCTBEHHOE IPEOOpa3oBaHne, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHEHUN W HEPABEHCTB, PAaBHOCUIBLHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pellaTbh ypaBHEHMS,
HCpPaBCHCTBA M CUCTEMbI C IIOMOIIBIO PA3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTEMbI C IIapaMETpOM; IPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJId PCIICHHUA MAaTEMATUUYCCKUX
3a/1a4 U 3a/1a4 U3 pPa3IMYHbIX 00JacTel HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKUHUSA, UYETHOCTh (DYHKIUH,
MEePUOJIUYHOCTh (PYHKIIUU, OTPAHUUYEHHOCTh (PYHKLIMH, MOHOTOHHOCTb
(GyHKIHMH, SKCTPEMYM (YHKIIMH, HauboJIblllee U HaMEHbIlIee 3HAUeHUS
(GyHKIIMM Ha TPOMEXYTKE, HenpepblBHas (QYHKIHS, aCUMITOTHI
rpajuka GyHKIUM, TepBas U BTOpas Mpou3BojHas (yHKIUWH,
TEOMETPUYCCKHUI ¥ (PM3UIECKUIN CMBICI MMPOU3BOIHOM, IEPBOOOpa3Has,
ONpeNeNnEHHbI HMHTErpajl; yMEHHE HaxXOJWUTh acHUMITOTHI Ipaduka
(GyHKLIMU; yMEHHUE BBIYMCIATH NPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS,
YaCTHOTO U KOMIIO3MLMHU (PYHKIUH, HAXOJUTh ypaBHEHHE KacaTeIbHOU
K rpaduKy QyHKLIUHU; YMEHHE HAaXOIUTh IPOU3BOHBIE 3JIEMEHTaPHBIX
(GyHKLIUH; yMEHHE HCIOJb30BaTh NMPOU3BOAHYIO I MCCIENOBAHUSA
(GyHKUUH, HAXOIUTh HAaMOOJIbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIMA;
CTpPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJI30BAHUEM ammapara
MaTEeMaTHYeCKOTO aHaIN3a; IPUMEHATh IPOU3BOIHYIO JUIsl HAXO0XKICHHS
HaWJy4llero peleHus B MNPHUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHUYECKUX U (PU3NYECKUX 3aauax; HaXOAUTh IJIOIIAIN U 0OBEMBI
(Guryp c noMoIIbIO HHTErpaa; IPUBOAUTH IPUMEPHI MATEMaTUYECKOTO
MOJIEIMPOBaHMS ¢ HOMOIIBIO AU hepeHInaIbHBIX YpaBHEHHH

YMmenue omnepupoBarb NOHATUSMU: Tpaduk GyHKIUH, o0OpaTHas
GyHKIUS, KOMIO3UIUS (DYHKIUN, TUHEHHAS QYHKIUS, KBaApaTHIHAs
byHKIHS, panoHanbHas byHKIMS, CTElEeHHAas byHKIHs,
TpUroHOMeTpuueckue (QyHKIuU, OoOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIMM, MMOKazaTtenbHas M Jorapudmuueckas (GyHKIHH, YMEHHE
CTpOUTH TpadUKU U3YyYCHHBIX (PYHKIIMHA, BBIOJHATH MPEOOPA30BAHHU
rpadukoB GYHKIMIA, HCTIONB30BATh TPAPUKHU ISl U3YYSHHS TTPOIIECCOB
U 3aBUCUMOCTEH, MIPH PELICHUN 33]a4 U3 JIPYruX y4eOHBbIX MPEeAMETOB
U 3a7a4 W3 pealbHOM >KM3HM; BBIpaKaTh (OpMyJIamMH 3aBHUCHUMOCTH
MEXIy BEIMYNHAMU; HCIIOIH30BaTh CBOMCTBA U rpapuk PyHKIUN IS
pelieHns ypaBHEHH, HEPaBEHCTB U 3a/1a4 C MapaMeTpaMu; n300paxkarthb




Ha KOOPJIMHATHOM IUIOCKOCTM MHOKECTBA PEIICHUM YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/la4M PA3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTBHI, JOJM U YaCTH, HA IBWKEHUE, pad0Ty, CTOMMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 3aJJau U3 00JIaCTH yIPaBICHUS TMUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIISATh BHIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CHUCTEMBI II0 YCJIOBHMIO 3aJa4H, UCCIECN0BATh IOJIyYEHHOE PEIICHUE U
OIICHUBATh IPaBAOINOJ0OHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA S3BIKE MATEMAaTHKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUsS, HEPABEHCTBA M HX CHCTEMBl [0 YCJIOBHIO 3a/1a4H,
HCCIIEI0BaTh IOCTPOCHHBIE MOJENHM C HCIOJIB30BAaHUEM amrmapara
anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3y/IbTaT

YMeHue ornepupoBaTh TOHATHSMHU: CpefHee apu(MeTHUYECcKoe,
MeqraHa, HauOoJIblliee U HaMMEHbIIIee 3HAUYCHUsI, pa3Max, TUCIIePCHs,
CTaH/IApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHUE H3BIIEKaTh,
WHTEPIPETUPOBATh MH(POPMAIIMIO, TIPEACTABICHHYIO B TaOJMIAX, HA
auarpaMmax, rpadukax, OTpakarollyro CBOMCTBA peaabHbIX MPOIIECCOB
W SBIEHUH; TPEACTABIATH HHPOPMALMIO C TOMOIIBIO TaOIUIl |
auarpaMMm; HUCCICAOBATH CTATUCTUYCCKHE JOJaHHBIC, B TOM YHCIIEC C
MpUMEHEHHEM TIpaUuecKux METOJOB U D3JIEKTPOHHBIX CPEICTB;
rpaduyecku HcciaenoBaTh COBMECTHbIE HAONIONEHUS C TOMOIIbIO
JluarpaMM pacCeUBaHUs U JUHEWMHOU perpeccuu

YMeHue omnepupoBaTh MOHSATHUSIMHU: CIyYaWHBIM OMBIT U CIy4ailHOE
coObITHE, BEPOATHOCTb CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TrpapUuecKUX METOJIOB; MPUMEHSThH
(hopMyIbl CIOKEHUS U YMHOKEHHsSI BEPOSTHOCTEH, GOopMyiTy MOJHOM
BeposITHOCTH, Gopmyny bepHymnu, koMmOuHaTOpHBIE (aKTBl U
(hopMyIbl; OIICHHBATh BEPOSITHOCTH pEabHBIX COOBITUH; yMEHHE
OTepUpOBaTh MOHATUSIMHU: ClydyaiiHas BEJIUYMHA, pacIpe/eieHHe
BEPOSITHOCTEH, MaTeMaTHUECKOE OXKUAaHNE, AUCTIEPCUS] U CTaHAAPTHOE
OTKJIOHEHUE CIIy4alHOW BeNWYMHBI, (YHKIUH paclnpeAeneHus Hu
IUIOTHOCTH  PaBHOMEPHOTO,  IOKA3aTeIbHOTO U  HOPMAJIHHOTO
pacrpefiefieHuil; yMEHHE HCIOJb30BaTh CBOMCTBA  HM3yYEHHBIX
pacripefienieH!i Ui pelieHus 3a1a4; 3HaKOMCTBO C IOHATUSMU: 3aKOH
OONBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHHUM, YMEHHE
NPUBOJIUTH TPUMEPHl TMPOSBICHUS 3aKOHA OONBIIMX YHCET B
OPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBATH
MNOHATUSMU: COYETAHHE, MEPECTAHOBKA, YHMCIO COYETAHWUM, YHCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe TPUMEHATh KOMOWHATOPHBIE
(hakThl U paccyXJIeHHUs Ui pelIeHHs 3a7a4; OIEHUBATh BEPOSITHOCTH
pealbHbIX  COOBITUH; COCTaBJISATH BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH NMOJTYYEHHBIN pe3ynbTaT




YMeHue onepupoBarh IOHATUAMM: TOYKA, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIva, IIJIOCKMM Yrod,
JIBYTPAaHHBI YrOJl, TPEXTPAaHHBIA YroJ, CKPEIMBAIOIIMECS IPSMBIE,
[1apaJUIEIbHOCTD U NEPIEHAUKYIAPHOCTD MPSMBIX U INIOCKOCTEH, yroi
MEXIY IPSIMBIMH, YIOJl MEXAY NPAMOM M INIOCKOCTBIO, YrOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEKY
IPSIMBIMH, PAaCCTOSHUE MEXKIY IIOCKOCTSMHU; YMEHHE HCIIOJIb30BAThH
OpU pelIeHUH 3a/ad HU3ydeHHble (PAKThl M TEOPEMbl IIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOIIEro MHUpa; CTPOUTH
MaT€MaTHYECKUE MOJEIHA C MOMOLIBI0 T€OMETPUYECKHX IOHATHU M
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33]1a41
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YMeHue oneprupoBaTh NOHATUSAMU: IJIOMAAL GUTYpbI, 00bEM QUTYpHI,
MHOTOTpaHHUK, PaBUJIbHBI MHOTOI'PaHHUK, CEYEHNE MHOTOTpaHHUKA,
Ky0, mapajienenumnes, npusMma, nupamuaa, (Gurypa ¥ IHOBEPXHOCTh
BpallleHus, [IWINHIP, KOHYC, map, chepa, mwiomaas chepsl, TUIonaib
MOBEPXHOCTH MHUpaMUbI, MPU3MBI, KOHYyca, HUIUHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TapajuleNienune1a, TUpaMubl, TPU3Mbl, [HJIMHAPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUSI KOHyCca U LIUIUHAPA,
napajulefibHble OCH MJIM OCHOBAHUIO, CEYEHHME IIapa, IJIOCKOCTb,
Kacaromasicss chepbl, LUUIUHApPA, KOHYCa; YMEHHME CTPOUTH CEUEHHUE
MHOTOI'PaHHHUKA, N300paXkaTh MHOTOTPaHHUKH, (PUT'YPBI U TOBEPXHOCTHU
BpallleHUs, UX CEYEHHUs, B TOM YHUCIE C IMOMOULIbI 3JIEKTPOHHBIX
CPEACTB; YMEHHE IPUMEHATh CBONCTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOATENIBHO (DPOPMYIMPOBATh OINpPENENIEHUsT HU3ydaeMbIX (uryp,
BBIIBUraTh THUIOTE3bl O CBOMCTBAX M NPU3HAKAX TE€OMETPUUYECKHX
¢uryp, 0OOCHOBBIBaTb WJIM OIPOBEPraTh MX; YMEHHME HPOBOJIUTH
K1accupukanuio (GUryp 10 pa3IdyHbIM IPU3HAKaM, BBINOJHATH
HE00XO0IMMBbI€E I0TIOJHUTENIbHBIE IOCTPOCHHUS
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YMeHHe OomepupoBaTh TOHATUSMH: JIBIXKCHHE B IPOCTPAHCTBE,
napaieNIbHbIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh PaBHbIC U MOJO0OHBIC (DUTYPHI, B TOM YHUCIIC B MPUPOJIC,
UCKYCCTBE, apXUTEKTYpE; UCIOJIh30BATh ICOMETPUUCCKUE OTHOILICHUS
NpU PEIICHUH 3aJ]1a4; HaXOJUTh T'€OMETPUYECKUE BEIMYUHBI (JUIMHA,
yroJi, IUIOMAAb, 0O0BEM) MpH pElICHUH 3a/a4 W3 JPYTUX Y4eOHBIX
PEIMETOB U U3 PEabHOM KU3HU; YMEHUE BBIYUCIISITE T€OMETPUUECKHE
BEJIMYMHBI (JUTMHA, YroJi, MJOIaab, 00bEM, IUIONIAh MOBEPXHOCTH),
UCTIONIB3YSI U3Y4eHHBbIE (OPMYIbl U METOMbI, B TOM YHCIE: TUIOIIA/b
MOBEPXHOCTH MUPAMHU/JIBL, PU3MBI, KOHYCA, IIMIUHAPA, TUIOIMaIb chephr;
00BEM Ky0a, IPSIMOYTOJIBHOTO MapaljieNenunea, MTupaMubl, PU3MBI,
WIMHApA, KOHyca, IIapa; yMEHHWE HaXOJWUTh OTHOIIEHHE O0BEMOB
MOJIOOHBIX (UTYD




12

YMeHue  onepupoBaTb  IOHATHUAMM:  IPSIMOYTOJIbHAs  CUCTEMa
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEIACHUE BEKTOPA HA YHUCIIO, PA3JI0KEHUE BEKTOPA 110
0a3ucy, CKalsIpHOE IPOM3BEICHHE, BEKTOPHOE HPOU3BEICHUE, YTOJl
MEXIy  BEKTOpaMH; yMEHHME  HCIOJb30BaThb  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsl PELICHUS T€OMETPUYECKUX 3a/Jad U 3ajad
JPYruX y4eOHBIX MPEIMETOB

13

YMenue BbpIOMpaTh MNOAXOIAIIMM METOX M pELIeHUs 3a4ayu;
IIOHUMAHHE 3HAYMMOCTH MATEMAaTHMKW B H3YYEHUH IPUPOJIHBIX H
OOLIECTBEHHBIX TMPOIECCOB M SBJICHWH; YMEHUE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHWE IPUBOJUTH
MpUMEpPBl  MATEMATHYECKUX OTKPBITHA POCCHMCKOM W MHPOBOM
MAaTeMaTH4E€CKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Panmonanenpie uyucia. OOBIKHOBEHHBIC W JICCATUYHBIC JPOOH, MPOICHTHI, OCCKOHECUHBIC
' MEPUOMUYECKUE IPOOH
13 ApupmeTruecknii KOpeHb HaTypaJIbHOU creneHu. JleiicTBus ¢ apudMeTHIecCKuMU KOPHSIMHU
' HATYpaIbLHOMN CTENEHN
1.4 Crenens c 1enbIM niokasareneM. CTeneHb ¢ pallMoOHAIbHBIM Moka3aresieM. CBOMCTBa CTETICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaTbHBIC JOTapU(HMBI
JleiicTBuTenpHble uucia. ApupMeTHYEeCKHe ONepalud C JACWCTBUTEIbHBIMU YHCIIAMU.
1.7 [IpuOmkE€HHbIE BBHIYMCIEHUS, TMpaBUJa OKPYIJIEHHS, NPUKHUIKA M OIIEHKa pe3yibTara
BBIYMCIICHUN
1.8 [IpeoOpa3oBanue BEIpaKEHUH
1.9 KommekcHbie uncna
2 VYpaBHEHHs 1 HEpAaBEHCTBA
2.1 enwie 1 npoOHO-paIIMOHATIEHBIC YPaBHEHHUS
2.2 HppanmonanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIC U JIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toka3zarenbHbIC U JIOTapU(PMHUIESCKHE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl U COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHULIbI
3 OyHKIMH U TpaduKH
31 Oynkuus, cnocodsl 3amanus ¢yakuuu. ['paduk ¢ynkuuu. BzaumHo oOpaTHbie (YHKIIHH.
' Uérnpie u Heu€THbIE pyHKIUU. [lepuoanueckue GyHKITMN
Ob6nacTh ompeaeneHus U MHOXKeCTBO 3HaueHuil Qynkuuu. Hymu dyakuuu. [Ipomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMU. MaKCUMyMbl W MHHHMYMBI
¢byukun. Haubomnbliee 1 HauMeHbllee 3HadeHNe PYHKIIUU Ha TIPOMEXKYTKE
33 CrenenHas (GyHKIUS ¢ HATYpaJIbHBIM U LIETBIM MOKa3zateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduK KOpHS N-0# cTeneHn
3.4 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduku
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUU, X CBOMCTBA U rpauKu
36 Touku paspeiBa. AcumntoThl TpadukoB QyHKuN. CBoiicTBa (yHKIMIA, HEPEPHIBHBIX Ha

OTpe3Ke




3.7

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH

3.8 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa

4.1 [IpousBoanas ¢pynkiuu. [Tpon3BoaHbIe SIEeMEHTAPHBIX (HYHKIIUI

42 [IpumMeHeHre MPOM3BOJAHON K HMCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxosxnenne HanOOJIbIIEr0 M HAMMEHBIIETO 3HAYCHUs (DYHKIIMU Ha OTPE3Ke

4.3 [lepBooOpa3nas. MuTterpan
5) MHoxecTBa U JIOTHKA

5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{uarpammsl Ditsiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTHUKA

6.2 BepositHocTh

6.3 Kombunatopuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIleHUS

7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» MaTtemaTuka: aredpa ¥ Hadajaa MaTeMaTHYeCKOro aHAIM3a, TeoMeTprsl. Anredpa u Hadaia
MaTtemaTudeckoro ananmmsa, 10-11 kmaccesl/ Anmumos 1L A., Konsrua FO.M., TkaueBa M.B. u npyrue,
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»

METOIUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA

» MaremaTuka: aredpa ¥ Hauajaa MaTeMaTHIeCKOTO aHAIN3a, TeoMeTpusl. Anredpa U Hadaia
MatemaTudeckoro ananmmsa, 10-11 kmaccesl/ Anmumos 1L A., Konsrua FO.M., TkaueBa M.B. u npyrue,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
OopazoBarenbHbIi mopTan «Poccuiickas saekTpoHHas 1mkoxa» http://resh.edu.ru/
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