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MNOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamMma »3JIEKTMBHOTO Kypca IO MaTeMaTHKe pa3paboTaHa B
COOTBETCTBUM C HOPMATUBHBIMU aKTaMH:

- ®enepanbupiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit penepannm» (¢ MocaeAyOIUIMA U3MEHEHUSIMH);

- Konnenuus pa3BuTusg MaTteMmMaTHYecKoro ooOpa3zoBanus B Poccuiickoii
denepanuu, yrBepkaeHHas pacnopsbkenueM lIpaBurensctBa PO ot 24.12.2013 Ne
2506-p;

- [Ipukaz MunuctepctBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne 413 «O6 yrBepxknaeHun ¢GeaepaibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeILHOIO CTaHJAapTa CpPeaHEro o0Iero oopa3zoBaHus» (C MOCIEAYIOITUMU
U3MEHEHUSIMU );

- Ilpukaz MunucrepctBa npocseuieHuss Poccuiickon @enepauuu  OT
28.12.2018 Ne 345 «O denepambHOM TepedHe YYeOHHUKOB, PEKOMEHIYEMBIX K
UCIIOJIb30BAHUIO TIPH peaM3alMil HMEIOIIMX TOCYIapCTBEHHYIO aKKpEIUTaLUIo
0o0pa30BaTeNbHBIX MPOrpaMM HA4aJbHOTO OOIEro, OCHOBHOTO OOIIET0, CPEeIHEro
o01ero oOpa3oBaHUs»;

- CanurtapHo-anuaemuosniornyeckue nmnpaswina u  HopmartuBbl  CanllmH
2.4.2.2821-10 «CaHUTapHO-3MIUIEMHOJIOTHYECKHE TpPeOOBaHUS K YCIOBUSAM U
opraHuzanuu o0y4deHus: B 0O1Ie00pa30BaTEIbHbBIX YUPEKACHUIX), YTBEPKICHHBIC
[locTtanoBnenneM ['7IaBHOTO TOCYAapCTBEHHOTO CaHUTapHOro Bpaya PO ot
29.12.2010 Ne 189;

- Ilpumepnass ocHoBHas oOpa3oBaTeNbHasi MpOrpaMMa CpEeIHEro OOILero
oOpa3oBaHMs, OAOOpeHa pemieHHeM (enepasbHOro  y4eOHO-METOAUYECKOTrO
oObeauHeHus: Mo o0meMy oOpa3oBaHHIO (MPOTOKON 3acenaHus ot 28.06.2016 Ne
2/16-3);

- [lonoxxenue o pabodyeil mporpamme meaarora Ha y4eOHbIN roja (YTBEpKIeH
npukazom gupexkropa MAOY «COULI Ne 40» No228 ot 29.08.2019).

baszucHeIil yueOHbIi (00pa3oBaTEIbHBIN) IJIaH HA SJIEKTUBHBIA KypC OTBOAMT 1
y4eOHBIN Yac B HEJIEIO B T€UEHUE KAK0T0 rojia o0yueHus, Bcero 67 4acos.



COJAEP KXAHUE OBYUEHMUAA
10 xaacc

JleicTBUTEIbHBIE YHCJIA

Harypanpubie uncna. JlenumMocTs HaTypaidbHbIX unces. HanGonpmmit oO1mit
NeNUTeNlb U HauMeHbliee oOuiee kpaTHoe. Llenbie uucna. PanuoHanbHble uMcia.
HppanmonanbHbie yuciaa. MeTo ibl BHIYUCICHUN, TPE0Opa30BaHUN BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue. PaBHocwiibHbIE ypaBHEHUs. CBOMCTBAa pPABHOCUJIBHBIX YPaBHEHHU.
[Ipuemsl pemienus ypaBHeHUN. HepaBeHCTBaA, METOBI PEILICHNsI HEPABEHCTB.

YpaBHeHus, conepxane Mmoayib. [Ipuemel 1 METOABI PEIEHUST YPABHEHUN U
HEPABEHCTB, COJEpXKAlUMX MOJAYJb. PellleHne ypaBHEHHMI H  HEPaBEHCTB,
COZEPKANX MOAYJIb U UPPALMOHAIBHOCTb.

3agaun

Bunpl 3ama4 u ux npuMmepsl. MeToAbl peleHrst TeKCTOBOM 3anauu. [Ipumepsl
pelieHus 3a1ad. 3aJaud Ha JABM)KCHHE, HA «CMECH U CIUIaBbl», Ha paboTy. MeTobl
pemeHus 3aaad.

3amaun 0 TPAaHCHIOPTUPOBKE Tpy3a U BeIOOpe Tapuda. 3amaun 0 CTPOUTETHCTBE
Y ONTUMHU3ALNHN MMOKYTIKH.

KoopnunatHas mockocth. ['paduku 3aBUCUMOCTEM MeEXAYy pa3iMYyHbIMU
BEJINYMHAMU. J[MarpaMMmBbl.

@opMyJibl TMPOUEHTOB M CIIOKHBIX IPOLEHTOB. bBaHKOBCKHE MPOLEHTHI.
Oco0eHHOCTH BBIOOpa MEPEMEHHBIX M METOAMKH PEIICHUs 3a/Jad Ha MPOLIECHTHL.
3amaun, pemiaembie apuPMETHYECKUM CrocoOoMm. [IporieHTHbIE BBIYHCICHUS B
KU3HECHHBIX CUTYyallHsIX.

I'eomeTpus

TpeyronsHuku.  YerbipexyronbHuku.  OkpyxkHOCTH.  OTHOmIEHUS B
reomeTpuueckux urypax. [nomaau. KoopauHatsl 1 BEKTOPBHI.

11 kaace

JleicTBUTEIbHBIE YHCJIA

HatypaneHble u nenble uncina. Jlemumocts uncen. OcCHOBHas Teopema
apu(pMETUKH HATypAIIbHBIX unces. ParmonansHbIe, HppalMoHaIbHEIE,
JICUCTBUTEIBHBIC YNCIIA, YACIOBAs NpsiMast. YuciioBble HEpaBEHCTBA. AKCHOMAaTHKA
JNIEUCTBUTENBHBIX YKCEN. MOIYJIb NEUCTBUTEIBHOTO Yrciia. MeTo1 MaTeMaTu4eCcKon
WHIYKIHH.

MHoOrowieHsl OT OJIHOM IIEpEMEHHOHU. JlenMMOCTh MHOrowieHoB. JleneHue
MHOTOYIEHOB C OCTaTKOM. PannoHanbHblE KOPHHM MHOTOYIEHOB C LEJBIMU
koapounmentamu. Cxema ['opaepa. Teopema besy. Uucno kopHeld MHOTOWIEHA.
MHorouneHnsl OT ABYyX NepeMeHHbIX. DOpMyJIbl COKPAIIEHHOIO YMHOXEHUS I



crapmux creneHe. bunom HproToHa. MHOTOYJIEHBI OT HECKOJIBKUX MEPEMEHHBIX,
CUMMETPUYECKHE MHOTOUJICHBI.

YpaBHeHUs U HEPABEHCTBA

PanmonansHeie  ypaBHeHus.  MppauuoHanbHble — ypaBHEHHs.  CHCTEMBI
ypaBHeHuil.  Jlorapupmudeckue  ypaBHeHus.  llokazaTenbHble — ypaBHEHHS.
[TokazarenbHble W JorapuMuUyYecKue  HEpaBEHCTBA. | pUTOHOMETPHYECKHE
YPaBHEHUSL.

Hepasenctea. CBoiicTBa HEpaBEHCTB. PallMOHAIbHBIE HEPABEHCTBA U CHCTEMBI
HEPABEHCTB. WppaunoHanbeHble, NOKA3aTEJbHBIE, norapumMuyueckue,
TPUTOHOMETPUYECKHUE HEPABEHCTBA. PenieHne HepaBeHCTB.

Onpenenenue napamerpa. PemieHue ypaBHEHHI M HEPABEHCTB, COICPHKAIIUX
napaMeTpel. PemeHne cucteM ypaBHEHMM C IlapaMeTrpamu. Pemenue cucrem
HEPABEHCTB C ITapaMETPAMM.

Hauajna MaTeMaTH4eCcKOro aHajan3a

3anauu, [IpUBOASIIE K [IOHATHIO IIPOU3BOIHOM. DopmyJIbl
mupdepennupoBanus. [Ipasuna nuddepennmposanusd. [lousarue npous3BoaHON N-T0
nopsaka.  JudbdepenuupoBanue  crnoxHort — GyHkumu. Juddepenunponanue
oOpatHoi (GyHKIMU. YpaBHEHUE KacaTelbHOU K rpaduky pyHkumu. [Ipumenenue
IPOM3BOIHON ISl TIOKA3aTeIbCTBA TOXKAECCTB U HepaBeHCTB. [locTpoenue rpadukos
¢bynkuii. [IpumeHenne mpou3BOIHOM ISl OTHICKAHUS HAaWOOJBIINX M HaUMEHBLINX
3HAYCHUI HeMpepbIBHOW (DYHKLIMU HA MPOMEXKYTKE. 3aaun Ha ONTUMHU3ALHIO.

I'eomerpus

[Inockue reomerpuueckue QUIypbl, HX OCHOBHbIE CBOMCTBA. Pemienus
r€OMETPUYECKHUX 33/1a4 MO IUIAHUMETPUU - HAXOXKJACHUE TE€OMETPHUUYECKUX BEIUYUH
(1yIMH, YTII0B, TIOIIAICH ).

IIpsiMBIE€ M MIIOCKOCTH B MPOCTpaHCTBE. MHOrOrpaHHUKU. Tena U MOBEPXHOCTH
BpaleHus. Pemenue 3amad 1Mo CTEpEeOMETpUM - HAXO0XKAEHUE I'€OMETPUYECKUX
BEJIMYUH (JJINH, YTJIO0B, TUIOMIae U 00BEMOB). 3a/1aul HA MOCTPOEHUE CEUCHHUIA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
JQJIEKTUBHOI'O KYPCA HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHUS IIPOTPAMMBI JJIEKTUBHOIO Kypca
XapaKTEPU3YHOTC:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHHMEM HMHTEpECa K MPOLLJIOMY M HACTOSIIEMY POCCUKMCKOW MaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTHIKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON
MaTEMaTUYECKON IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTH)KCHHMM B JPYrMX HayKax W
IPUKIATHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealn3allH ero
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS Pa3IUYHbIX
CTPYKTYp, SIBJIE€HUH, NPOLEAYp TpaxkIaHCKOro ooOuiecTBa (Hampumep, BbIOOpHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKHX MPOoOJeM, CBS3aHHBIX C
PAaKTUYECKUM IPUMEHEHHEM JIOCTMOKEHUN HAyKH, OCO3HAHHUEM Ba)XKHOCTH
MOPAJIHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B PCEIICHUH MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HANpPAaBICHHOCTH, OCO3HAHWEM BaXHOCTH MaTE€MaTHYECKOIrO
oOpa3oBaHHMsl Ha MPOTSHKEHUH BCEH JKM3HU IS YCHEIHOW Npo¢eCcCHOHaTbHOU
NEATEIIBHOCTY WM Pa3BUTHEM HEOOXOJUMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
IOCTPOECHNUEM HMHJMBHYyaIbHON TPaeKTOPUU OOpa30BaHUs M JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K  OMOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCHPUSTHIO
MaTEMaTHYECKUX OOBEKTOB, 3aJad, PEIICHUH, pacCyKICHUH, YMEHUIO BUICTbH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUe B JIEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl 4YEJIOBEKA, MPHUPOIBI U
oOuliecTBa, NOHMMAHUEM MATEMAaTHMUYECKONM HAyKH Kak c@epbl YeI0BEYECKOU
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBWIN3ALUM,
OBJIQJICHUEM S3bIKOM MaTE€MaTUKH W MAaTE€MaTU4YeCKOW KyJIbTYpOW Kak CpEeACTBOM
NO3HAHWA MHpA, OBJAJACHUEM IPOCTEUINMMH HAaBBIKAMHU HCCIEI0BATEIBCKOU
NesATEeIbHOCTH;

6) ¢usuyeckoe BocnuUTaHHe, (POPMHPOBAHHE KYJAbTYPbI 3A0POBbS U
IMOLMOHAJIBHOIO 0J1arOMOTy YU :

FOTOBHOCTBIO NPUMEHATH MaTEMaTHYECKUME 3HAHUS B MHTEpPECaxX CBOEIO
3M0pOBBS,  BEOEHUS  3I0poBOro  oOpa3a  JKM3HM  (3I0pOBOE  NUTaHHE,



cOAaHCUPOBAHHBIA PEKUM 3aHATHH W OTABIXa, peryisapHas (u3nueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIieKCHH, TPU3HAHUEM CBOETO IMpaBa
Ha OIMOKY M TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3kojI0rNYecKoe BOCIUTAHHE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWM NJIS PEIIeHUs 3a71ad B
00J1acTl COXPAaHHOCTU OKPYXKAIOUIEeH Cpe/ibl, MIIaHUPOBAHUS OCTYIKOB U OLIEHKH MX
BO3MOXKHBIX TOCHEACTBUM MJII OKPY)KaIoIIEH cpedbl, OCO3HAHHEM TIJI00aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X PeLIeHUs;

8) amanranusi K M3MEHSIIOIIMMCS YCJIOBHUSIM CONMAIbHONH M MPHUPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JESTeNIbHOCTb, B TOM UHUCIIE
YMEHHE YUUTHCS Y IPYTHUX JOJCH, MpuoOpeTaTh B COBMECTHOM ACSITEILHOCTH HOBBIC
3HAHUS, HABBIKU ¥ KOMIIETEHIIUH U3 OIbITA JPYTHX;

HEOOXOJUMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAaHWUH, B TOM HYHCIE
dbopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUIUTHI  COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTHUPOBATh MNPUHUMAEMbIE
pelieHuss W JACUCTBUSA, (OPMYIUPOBATH M OLICHUBATh PUCKH M TOCIEACTBUS,
(GhOpMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABIITH M XAPAKTEPU30BATh CYLICCTBEHHBIE NMPU3HAKM MATEMATUYECKUX
O00OBEKTOB, NOHATUN, OTHOIICHHH MEXIYy TMOHATUSAMH, (HOPMYIUPOBATDH
ONpENEICHUsT  IOHATUM,  YCTAHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(pUKALMM, OCHOBaHUS Il OOOOLIEHUS M CpaBHEHHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

e BOCIOPUHHUMATH, (QOPMYIUPOBATH M  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTPULATENIbHBIE, €IWHUYHBIEC, YacTHblE U 0OIIueE,
YCIIOBHBIE;

e BBIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUAX, MpeaaraTb KpUTEPUH
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

e JleJaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEOYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTENIbCTBA MATEMATHUECKUX YTBEPKIACHHM (TMpsSMbIE U OT
IPOTUBHOIO), MPOBOJHUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0Ka3aTeabCTBA



MaTeMaTUYeCKUX (PAaKTOB, BBICTpPAMBaTh apPryMEHTALMIO, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CIoco0 pemieHuss ydeOHOW 3amauu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB pELICHHsA, BBIOMpPATh Haubosiee MOAXOMAUIMM C  yd4€ToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/LCKHeE TeCTBUA:

WCITOJI30BaTh BOMPOCHI KaK WCCIIENOBATEIBCKUA HHCTPYMEHT TO3HAHUSA,
dbopMynupoBaTh BOMPOCHL, (PUKCHPYIOIIME MPOTUBOpEUUE, MpodIemMy,
CaMOCTOSITCNIFHO ~ YCTaHaBIMBaTh MCKOMOE M JlaHHOe, (HOpMHPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIMI0, MHEHHE,

MPOBOJUTHL TI0O CAaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIIEIOBAHNUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOSITENIbHO (hOpMyIHpOBaTH 00OOIIEHUSI W BBIBOJBI IO pe3yibTaTaM
NPOBEAEHHOTO HAOIIO/ICHUS, WCCIEAOBaHUs, OLIEHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTAThH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMAIMH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHUs 3a/1a4H;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3HPOBATh M HWHTEPIPETHPOBATH
MH(OPMAIMIO PA3IMUHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy IMpencraBieHUs UHGPOpPMAaLUU M  WUIOCTPUPOBATH
peliaeMble 3aJauyd  CXEMaMM, JuarpamMmami, HHOM TpaduKod U UX
KOMOHMHAIUSIMU,

OLICHMBATh HAJE&KHOCTh HMHPOPMALMU IO KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

BOCIPUHUMATH U (GOPMYIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMH U
LEJSIMU OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M NHUCBbMEHHBIX TEKCTaX, JaBaThb IMOSCHEHUS IO XOJy PpEIICHUs
3a71a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0/i€ OOCYXICHMsI 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a1ayu, BHICKA3bIBATh WICH, HAICJICHHbIE Ha MOMCK
pELIEHMs], COIOCTABIISATh CBOU CYXIEHUS C CYKICHHUSIMU JPYIMX YYaCTHUKOB
nuainora, OOHapyXKMBaTh pPA3IMYM€ U CXOACTBO MMO3UILIUNA, B KOPPEKTHOU
dbopme GopMyIIHpoOBaTH Pa3HOTIIACHUS, CBOM BO3PAKECHUS;

IPEACTABIIATh PE3YJbTaThl PELICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUA,
IPOEKTa, CAMOCTOATEIHHO BbIOUpATh (POpPMAT BHICTYIUICHHS C YYETOM 3a1ad
IPEe3eHTAllMK U 0OCOOEHHOCTEN ayuTOpUU;



e TIOHMMATh M HCIOJBH30BATh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUAYATbHOU
paboThI PU PEIICHUH YICOHBIX MATEMATUICCKUX 3a]1aY;

e TMPUHMMATH LI€TTb COBMECTHOHM MAESITENBHOCTH, TIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pachpenensiTb BUAbl padOT, JAOTrOBapUBATHCA,
00CYXKIaTh MPOLIECC M Pe3yibTaT padoThl, 00001aTh MHEHUSI HECKOJbKUX
JIIOICH;

e Yy4YaCTBOBaTh B TIpynmoBbIX (opmax pabotel (0OCyXIeHus, OoOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JAPYTHE), BBIOIHATH CBOIO YaCTh padOThI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTMMH YJI€HAMHU KOMaHJbl, OIIEHUBAThH
KauecTBO CBOEro BKJIaJa B  OOWMH  TOPOAYKT TIO  KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHBIe YHHBepCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBISATh IUIAH, AJITOPUTM pEIICHUs 3a7aud (WM €ro
4acTh), BBIOMPATh CIOCOO pEIICHHUS] C YyYETOM HMMEIOIIUXCS PECYypCcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTb U  KOPPEKTUPOBAThH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJIEKT:

e BIIQJIETh CIIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysIbTaTa
pelleHns MaTeMaTHYeCKOH 3a1a4u;

e TPEIBUIETH TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PELICHUH 3a/1a4H,
BHOCHTb KOPPEKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBATH COOTBETCTBUE pE3yJibTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIOBUSIM, OOBICHATh NPUUYMHBI JOCTIDKEHUS WM HEJOCTHKCHHS LIEJH,
HaXOAHUTh OIMIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy o0y4eHus: 00yJaronuiicss Hay4YnTCs:

— paboTarh ¢ y4eOHBIM MAaTeMaTHYCCKUM TEKCTOM (aHAJIU3UPOBATh, U3BIICKAThH
HEOOXOaMMYI0 WH(GOpPMAIMI0), TOYHO W TPaMOTHO BBIpaXaTh CBOM MBICIH C
NPUMEHEHHEM MAaTeMaTHYeCKOH TEPMHUHOJIOTUM W  CHUMBOJHWKH, TPOBOAWTH
KJIacCU(UKAIMK, JIOTHYECKHEe OOOCHOBAaHHMS, JOKa3aTelbCTBA MAaTEMaTHYECKUX
YTBEPKICHUM;

— pemaTh CIOKETHBIC 3aJ]a4uM Pa3HBIX THUIIOB HA BCE apu(PMETHUYCCKUE JICHCTBUS;
IIPUMEHSTH CITIOCOOBI ITOMCKA PEIICHHS 3a1a9H, B KOTOPBIX PACCYKIACHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAHMIO WM OT TPEOOBAHUS K YCIOBHUIO; COCTABISTH TUIAH PEIICHHS
3a/la4¥, BBIICTATh OTalbl €€ pelICHHs, WHTEPIPETHPOBATh BBIYHCIUTEIBHbIC
pe3ynbTaThl B 3ajade, HWCCIECIOBAHHE IOJTYYCHHOTO PEIICHUs 3a/adyd; pelIcHHe
JIOTUYECKHX 33714,



— IIOJIYYMUT IPEICTABICHUE O YHUCIIE U YUCJIOBBIX CUCTEMAax OT HATYPAJIBHBIX /10
JNEHUCTBUTEIBHBIX ~ YMCEJI;  OBJIAJICHHEC  HABbIKAMH  YCTHBIX, IHCHMCHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUM;

— OBIIQZICET CHUMBOJIBHBIM  SI3BIKOM  anreOpbl, MpPUEMaMHU  BBIIOJIHEHUS
TOXKJIECTBEHHBIX TMPeoOpa30BaHUil BBIPAKECHHUM, pPEIICHUS YpPaBHEHUH, CHUCTEM
YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHs MOJCIHNPOBATH PEaJIbHBIC
CUTYallMHU Ha SI3bIKE aJIr€OpBbl, UCCIIEI0BATh IOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM
annapara aareOpbl, MHTEpIPETUPOBATH MTOJIYUYEHHBIN PE3yJIbTaT;

— BJIAJEET OCHOBHBIMM TIOHATHUAMHM O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, HX OCHOBHBIX CBOMCTBaX; C(HOpPMHPYET yMEHHS
pacro3HaBaTh Ha YepTEkKax, MOJIETSX U B PEaTbHOM MUPE T€OMETpUUYECKUEe (PUTypHI;
IPUMEHEHUE W3YYEHHBIX CBOWCTB M€OMETPUYECKUX (puryp m Gopmyn anas peueHus
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM CONECPKAHUEM;

— IIPUMEHATHh M3YYCHHBIC INOHATHS, PE3yNbTaThl, METOIbI Ul PELICHUS 3aaad
IIPAKTUYECKOIO XapaKTepa U 3aAa4 U3 CMEKHBIX TUCIUIUIMH C UCIIOJIb30BaHUEM IIPU
HEOOXOJMMOCTH CIPABOYHBIX MaTEpUaoB, KOMIBIOTEPA, MOIH30BATHCS OLEHKON U
IIPUKUAJKON IIPU MPAKTUYECKUX pacyeTax.

— HaXOAWTb HECTaHAAPTHBIE CLIOCOOBI pELICHMS 3a/1a4;

— MOJCIIMPOBATh pealbHblE CUTYallUH, MCCIEAOBaThb ITIOCTPOCHHBIE MOJCIIH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

— OCBOGHHIO MaTeMaTHKW Ha NpOoPUIHLHOM ypOBHE, HEOOXOAUMOM IJis
OPUMEHEHUs MaTEeMaTUKU B NMPO(ECCHOHAIBHON NEATENbHOCTH U HAa TBOPYECKOM
YPOBHE.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsI
pecypchl
1 JleCTBUTENbHBIE YK CIIA 4
5 PanmonanbHbIe YpaBHEHUs 51 6
HEPABEHCTBA
3 YpaBHeHuUs 51 HEPABEHCTBA, 5
CoJiepKalIMe 3HAK MOYJIS
4 TekcToBbIe 3a1aun 5
5 3a1a4uu ¢ TAaOIMYHBIMU JJAHHBIMU 2
6 3agauu ¢ rpa@UUECKUMH TaHHBIMU 2
7 3aa4u Ha TPOLICHTHI 5
8 3aJa4yu Mo MIAHUMETPUHU 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 0




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbBIE
Ne ni/m I:::FD;:::;::IM PAACIOB HTEM Beero Koutpoabsubie IIpakTuyeckue f:;l:)(i)fo(::al:;)mﬂme
padoThI padoThI pecypenr
1 JIeiCTBUTENBHBIE YKCIIa 4
2 MHoTOo4IeHbI 3
3 [TpousBoanHas GyHKIUN 6
4 VYpaBHeHuA S)
5 HepapenctBa 6
i YpaBHeHUsT W HEpPABEHCTBA  C 4
napaMeTpom

7 [TnanumeTpus 2
8 CrepeomeTpus 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 33 0 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHTpouabH

Bcero
ble padoThI

IIpakTHyecku
e pabdoThbI

JIEKTPOHHBIE
uugposbie
oOpa3oBarejibH
ble pecypchl

HarypanpHble uncna. JlenmMocTs HaTypajibHBIX YUCEN.
HOJ1 u HOK HeckonbKkuX 4ncesn

[lenbie yncna. Pemenne ypaBHEHUH B LEJIBIX YACIAX

Pannonanbusie yncina. MeToabl BEIYUCIICHUN

Uppaunonansueie uncina. [IpeobpazoBanue
UPPALMOHATIBHBIX BhIPAXKEHUI

TpexusieHHbIE ypaBHEHUS

CuMMeTprUYecKre ypaBHEHUS

Merton 3amMeHbl IpY PELICHUU YPABHEHUN

JpoGHO-panmoHaibHbIe YPaBHEHUS

© 00 N 01 B WDN P-

PannonanbHbIEe HEpaBEHCTBA

-
o

O060011IeHHBIN METO1 UHTEPBAJIOB

-

OCHOBHBIE METO/IbI PELIEHUS] YPAaBHEHUH, COAEPIKAILUX
3HAK MOJYJIsS

S N I N

12

Petienue panmoHanbHbIX YpaBHEHUH, COJIEpKAIIUX 3HAK
MOYJIs

13

OCHOBHBIC MCTO/JIbI PCIICHUS HEPABCHCTB, COACPIKAIIUX
3HaK MOIYJIA

14

Petienue panmoHalibHbIX HEPABEHCTB, COAEPKALUX 3HAK
MOTYJISI




15 Pemenre parmoHaibHBIX HEPABEHCTB, COJEPIKAIINX 3HAK 1
MOJTYJIsA
16 3agauu Ha IECATUYHYIO (DOPMY 3amucH Yucia. 1
17 3agauu Ha BCTPEYHOE U MapaJJIeIbHOE JBUKEHHE 1
18 3agaun Ha IBUKEHHUE 110 PEKE 1
19 3amayn Ha CMECH U CIUIaBbI 1
20 [Iporpeccun 1
21 3amaun 0 TPAaHCMIOPTUPOBKE TPy3a U BeIOOpE Tapuda 1
22 3aga4u O CTPOUTEILCTBE U ONITUMHU3AIMHU TTOKYITKH 1
23 Koopaunatnast miaockocts. JuarpaMmel 1
24 ['padukn 3aBUCUMOCTEN MEXTY pa3IUIHBIMU 1
BEJIMYMHAMU

25 Haxosxnenue mporenTa oT uncia 1
26 [IpocThie MPOLIEHTHI 1
27 CnosxHbIE IPOLIEHTHI 1
28 bankoBCcKH€e MPOIEHTHI 1
29 bankoBckHe MPOLEHTHI 1
31 Tpeyronbauku. OTHOIIEHUS B TPEYTOJIbHUKE 1
32 UetsipexyroabHUKU. OTHOMIEHUS B YETHIPEXYTOJIbHUKAX 1
34 OxkpyxHocTU. OTHOIIIEHUS B OKPY>KHOCTH 1
35 [Tnomaau 1
34 KoopauHaTel 1 BEKTOpHI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE

11 KUIIACC
KosuuyecTBo 4acos DJIeKTPOHHbIE
(1]
Jl:;'ﬂ Tema ypoka Beero Kontponbn = IlpakTnyecku :)Ig[()bal;(())l:;reeﬂbH
ble padoThI e padoThbI Bie pecypebl
HarypanpHble uncna. JlenmMocTs HaTypajibHBIX YUCEN.
1 HOJ1 u HOK HeckonbKuX 4nces 1
2 [lenbie yncna. Pemenre ypaBHEHUH B LEJIBIX YACTAX
3 Pannonanbabie yncna. MeToibl BBIYUCIECHUN
Uppaunonansueie uncina. [IpeobpazoBanue
4 VPPalHOHAIBHBIX BBIPAKCHUMN 1
MHorouieHsl OT OJTHOM ITepeMEHHOM. Jlenenune
> MHOTOWIEHOB. Teopema besy 1
6 Paznoxxenne MHOro4I€HOB HA MHOYKHUTEIN 1
7 MHOroujieHsl OT HECKOJIbKUX TIEPEMEHHBIX 1
8 [IpousBoaHas ClIOXHON (YHKITUH 1
9 YpaBHEHHE KacaTeIbHON 1
B3aumocBsa3e  rpaduka ¢GyHkiuu U rpaduka  ee
10 MIPOU3BOJHOU 1
[IpuMeneHnue MPOW3BOAHON JJISi UCCIENOBAHUS (PYHKITUU
1 Ha MOHOTOHHOCTb U 3KCTPEMYMBI 1
12 [IpumeHeHrne nPOU3BOAHON (YHKIMH JUISI HAXOXKIACHUS 1




HauOONBIIET0 W HAUMEHBIIET0 3HauYeHUH (YHKIUU Ha

OTPE3KE
13 Pemrenue 3a1a4 Ha ONTUMHU3UPYEMYIO BEJTUUUHY 1
14 PanmonanbHeie ypaBHEHUSA 1
15 HNppanuonanbHble ypaBHEHUS 1
16 TpuroHoMeTpudecKre ypaBHEHUs 1
17 [TokazarenbHble ypaBHEHUS 1
18 Jlorapudmuueckue ypaBHEHUSI 1
19 PannonanbHbIe HEpaBEeHCTBA 1
20 HNppanuoHanbHble HEPABEHCTBA 1
21 TpuUroHoMeTprYeCcKrue HEPaBEHCTBA 1
22 [Toxa3arenpHbIE HEPABEHCTBA 1
23 JlorapudmMuueckre HepaBeHCTBA 1
24 Jlorapudmuueckue HepaBeHCTBA 1
25 [TapameTpsl B TPUTOHOMETPUYECKUX YPABHEHUAX 1
[TapameTpsl B MOKA3aTENbHBIX YPABHEHUSX U
26 HEPaBEHCTBAX !
[TapameTpsl B Jorapu(pMUYECKUX YPABHEHUSIX U
21 HEPaBEHCTBAX .
o8 CDYHKHI/IOHUaJ'ILHO-Fpa(bI/I‘-IeCKI/Iﬁ METOJI peLIeHUs 1
YPaBHEHUHU U HEPABEHCTB C IapaMeTpaMu
29 OTHOWIEHHST B TPEYrOJIbBHUKE, YEThIPEXYTOJIbHUKE, 1

OKPY>KHOCTH




30 [Tnomaau 1
31 YT1Iibl B IIpOCTpaHCTBE. PaccTossHUA B MPOCTPAHCTBE 1
32 MHororpanauku. Tena BpameHus 1
33 KoopauHaTel 1 BEKTOPHI 1

OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 33




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Maremaruka: anreOpa 1 Hadajla MaTEMAaTUYECKOTO aHalu3a, TeoMeTpus. Anredpa 1 Hayana
MareMaTthdeckoro ananmsa (B 2 gactsx), 10 kmacce/ Hacts 1: Mopakosuu A.I'., CemeHOB
I1.B.; YacTs 2: Mopakosuu A.I'. u apyrue; moja penakiueir Mopakosuda A.I'., OG1iecTBo ¢
orpanndeHHo# oTBeTcTBeHHOCThIO « IOl MHEMO3MHA»

Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa U Havana
MareMaThueckoro ananmsa (B 2 gactsx), 11 kmacce/ Hacts 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; moja penakiueir Mopakosuda A.I'., OGIiecTBO ¢

orpanndeHHol oTBeTcTBeHHOCThIO « IOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccwuiickas snekrponHas mkona https://resh.edu.ru/

bubimoteka mudposoro odpazoBarenbHoro kourenta https://urok.apkpro.ru/#


https://urok.apkpro.ru/

