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kadenpa pusmko- 3aMecTuTeNb qupekropa | Jupekrop MBOY
MAaTEMATHYECKUX no YBP "I'umuazus Noll"
JIUCIATLIMH
3aBE YOI

Honramesa E.B. Hrnarosa M.JL. Cumaxuna I".A.
ITporoxon Nel [TpoTtokon Nel IMpuka3z N 98
oT «28» aBrycra2023 r. ot «30» aBrycra2023 r. ot «30» aBrycra2023 r.
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KYpca BHEYPOUYHOM 1esITeJIbHOCTH
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HNOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma cocTaBieHa Ha OCHOBE CIIEAYIOIIUX HOPMATHUBHO-IIPABOBBIX
JIOKYMEHTOB U MaTEPHUAJIOB:

- [Ipukaza Munnpocsermierus: Poccun ot 31.05.2021 1. Ne287 «O06 yTBepkaeHHN
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIETO
o0OpazoBaHus (C MOCIeTIHUMH H3MeHeHussMH oT 17.02.2023)

- mpumepHoil pabouelr mporpammbl OOO mo maremaruke ans oOyuarommxcst 5—9
Kiaccos, 2021 r.

- OCHOBHOU 00pa30BaTeNbHOM MPOrpaMMbI OCHOBHOTO 00111eT0 00pazoBanust MBOY
«I'mmuazusg Nelly;

- MOJI0KEHUsI 0 BHEYpouHOU AesTenbHOCTd MBOY «I'umuazus Nel1y;

Pabouas nporpamMma paccuntana Ha 34 4acoB U peanu3yeTcs B TeueHue 34 ydeOHbIX
Henenb (1 yac B Heneno).

HEJIN U 3ATAYA

Pabouass mporpamma HampaBlieHa Ha JOCTHJKEHHE TeX IIeliell | 3amad, KOTOphIe
peycMaTpUBaeT U aBTOPCKasi, a UMEHHO:

® DPa3BUTHUE MBIIUICHUS, MPEXk/Ie Bcero (opMUpOBaHHE aOCTPAKTHOTO MBILIUICHHUS;

e (OPMHUPOBAHHE JIOTHYECKOTO U ATOPUTMHYECKOTO MBIIIICHUS, & TAK)KE TAKUE KauecTBa
MBIIUICHHS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTb U KPUTHYHOCTb;

e (dopMUPOBaHHE MATEMATHUYECKOTO CTHJIS MBIIIIJICHHS, BKITIOYAIOIIEro B ce0sl HHIIYKIIUIO U
JeAyKIHI0, 0000IeHne M KOHKPETU3allMI0, aHAIW3 U CUHTE3, KiIacCU(PUKAUIO U
CUCTEeMAaTU3aIHI0, a0CTparupoBaHUE U aHAJIOTHIO.

JJis1 1oCTHKeHMsl BbINIEYKA3aHHBIX LieJieil Heo0X0aMMO TOC/e10BaTeJbHO PelluTh
cJIeyIolUe 3a1a4H;

® HAYYUTHCS IUIAHUPOBATH CBOKO AESITENBHOCTb, KPUTUYECKU OICHHBATh €€, MPUHUMATh
CaMOCTOSITEJIbHBIC PEIICHHS], OTCTAUBATh CBOU B3IJISIBI U YOCKICHUS;

® U3JaraTh CBOM MBICIM SICHO W HCUEPIIBIBAIOINIE, MPUOOPETAIOT HAaBBIKM YETKOTO M
rPAMOTHOTO BBINOJIHEHHUS MAaTE€MAaTHUYECKUX 3alHiCcei, NpPU STOM HCIOJIb30BAHHE
MaTEeMaTUYECKOT0 S3bIKa TO3BOJISET Pa3BUBATh Y YYaIlIUXCs TPAMOTHYHO YCTHYIO U
MUCbMEHHYIO PEYb.

®DopmMa OTUYETHOCTH 10 KYPCY: PE3yJIbTaThl 00y4YeHHUsI IeTeil MOTYT ObITh
MIPE/ICTABJICHBI HA BBICTaBKax (B BUJIE peOYyCOB, KPOCCBOP/IOB), KOHKypCax, B BUJIE
MIPE3EHTALHM.



YUEBHO-TEMATHYECKHH ILTAH

Ne HaumeHoBaHue pa3aesioB, TeMbI Koa-Bo 20P
n/n 4acoB
1 Apudmerndeckue IeHCTBHS C 3 https://myschool.edu.ru/
parMoOHaTBLHBIMU YU CIIAMU https://math7-vpr.sdamgia.ru/
2 CBolicTBa CTETICHH C HATYPAIbHBIM 3 https://myschool.edu.ru/
HoKa3aresieM https://math7-vpr.sdamgia.ru/
3 CrnosxeHue, BBIMUTAHUE, YMHOKCHHE 2 https://myschool.edu.ru/
MHOTO4JICHOB https://math7-vpr.sdamgia.ru/
4 JluHeliHOE ypaBHEHHUE C OJTHOM 3 https://myschool.edu.ru/
MIEPEMEHHOM, PeIIeHNe JIMHSHHBIX https://math7-vpr.sdamgia.ru/
ypaBHEHUU
5 [Mpu3naku u cBoiicTBa 2 https://myschool.edu.ru/
PaBHOOEPEHHOTO TPEYTOJbHUKA https://math7-vpr.sdamagia.ru/
6 PaznoxxeHre MHOTOWICHOB Ha 3 https://myschool.edu.ru/
MHOKHTEITH https://math7-vpr.sdamgia.ru/
7 DopMyJIbl COKPAIIEHHOTO YMHOXCHUS 4 https://myschool.edu.ru/
https://math7-vpr.sdamgia.ru/
8 CymMma yriioB TpeyrojabHHUKa U 2 https://myschool.edu.ru/
MHOTOYTOJIbHHKA https://math7-vpr.sdamgia.ru/
9 Cucrema JBYX JTUHEWHBIX YPaBHEHUI ¢ 4 https://myschool.edu.ru/
JBYMsI IEPEMEHHBIMH. https://math7-vpr.sdamgia.ru/
10 | Hakpecr sexariue, COOTBETCTBEHHBIC U 2 https://myschool.edu.ru/
OJIHOCTOPOHHHE YTJIbI (00pa3oBaHHBIE https://math7-vpr.sdamgia.ru/
NPY TIEPECEUCHUH MapaICIbHBIX
MPSIMBIX CEKYIIEH).
11 | OKpyXHOCTb, OITUCAHHAS OKOJIO 2 https://myschool.edu.ru/
TPEYyTOJIbHUKA. https://math7-vpr.sdamgia.ru/
12 | OxpyXHOCTb, BIMCAaHHAs B yTOJl. 2 https://myschool.edu.ru/
https://math7-vpr.sdamgia.ru/
Hror 32
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne Tema ypoka
n/n Jara OcHOBHbIE BU/bI ®opma 3aHATHH
AesITeIbHOCTH
1 | Apudmernueckue neicTBHS C 11.09 Beolinonnenue ITpakTukym
paLMOHAILHBIMHU YU CIAMU apu(pMeTHIeCKuX
2 | Apudmerndeckue AEUCTBUS C 18.09 NEeICTBUI © ITpakTukym
paLMOHAILHBIMHU YU CIAMU palnMoHaIbHBIMU
3 | Apudmernyeckue AEUCTBUS C 25.09 4HCIIaMH, CO ITpakTukym
paLMOHAILHBIMHU YU CIAMU CTEINEHSIMM.
4 | CBoiicTBa CTEIICHHU C 02.10 [TpakTukym
HATYPaJbHBIM ITOKA3aTEIIEM
5 | CpoiicTBa cTeneHu ¢ 09.10 [TpakTuKym
HATYPaJbHBIM ITOKA3aTEIIEM
CBolicTBa CTENEHHU € 16.10 [TpakTukym
6 | HATYpaJIbHBIM IOKa3aTelIeM
7 | CroxeHue, BRIUMTAHUEC, 23.10 [TpakTukym
YMHO)KEHHE MHOTOYWICHOB BemonssTh
8 | CinoxeHue, BRIUMTAHUE, 06.11 JICHCTBUSA C [TpakTukym
YMHO)KEHHE MHOTOYWICHOB MHOTOWJICHAMHA
9 | Jlunelinoe ypaBHEHHE C OJTHOM 13.11 [TpakTukym
MEPEMEHHOM, PEIICHUE JTMHEUHBIX
YpPaBHEHUU YwMers permarb
10 | JluneitHOE ypaBHEHHUE C OJTHOU 20.11 JVHENHbIE [IpakTukym
[EPEMEHHOM, pelleHue JIMHEHHbIX YPaBHEHHSL.
YpaBHEHU U
11 | JluneitHOe ypaBHEHUE C OAHON 27.11 [IpakTukym
MIEPEMEHHOM, pelICHUE JIMHEMHBIX
YpaBHEHUU
12 | IlpusHaku U cBOMCTBa 04.12 [IpumensTh ITpakTukym
PaBHOOEIPEHHOTO TPEYTOJIbHUKA CBOWCTBA IPH
pelLIeHnHt 3a7a4
13 | IlpusHaku u cBOiCTBa 11.12 [TpakTukym
paBHOOEPEHHOTO TPEYTOJIbHUKA
14 | Pa3noxeHne MHOTOYJICHOB Ha 18.12 [TpakTukym
MHOXHTEIH PacknaneiBats
15 | Pa3noxeHne MHOTOYJIEHOB Ha 25.12 MHOTOUJIEH Ha [TpakTukym
MHOXHTEIH MHOKHUTEIH,
16 | Pa3noxeHHne MHOTOYICHOB Ha 15.01 MPUMEHSITh [TpakTukym
MHOKHUTEN (hopMyIbI
17 | ®opmyIbl COKpaIIEHHOTO 22.01 COKpAIICHHOTO [TpakTukym
YMHO)KCHI/ISI YMHO>KeHI/I${ K
18 | ®opMyIIBI COKpAIIEHHOTO 29.01 YOPOUICHUIO [TpakTKym
YMHOKEHUSA BI)Ipa)KeHI/II\/'I.
19 | ®opMyIIBl COKpAIIEHHOTO 05.02 [TpakTuKym
YMHOXKEHUS
20 | ®opmyIIBI COKPAIICHHOTO 12.02 [TpakTuKym

YMHOKCHU A




21

CyMMa yIJI0B TpeyroyibHUKa U
MHOI'OyTOJIbHUKA

19.02
26.02

22

CymMmMa yrII0B TpeyroyibHUKa U
MHOTOYTOJIbHUKA

04.03

YMeTs HaXoIUTh
CyMMY YTJIOB
TPEYTOJIbHUKA.

[IpakTUKYyM

[IpakTukym

23

CucremMa JIByX JUHEUHBIX
YPaBHEHUU C JBYMsI
NIepEMEHHBIMU

11.03

24

Cucrema ByX JINHEHHBIX
YpaBHEHUI ¢ 1ByMs
ePEMEHHBIMH

25

Cucrema ByX JINHEHHBIX
YpaBHEHUI ¢ 1ByMs
ePEMEHHBIMH

18.03

26

Cucrema IByX JIMHEHMHBIX
YpPaBHEHUH C JBYMsI
TIepEMEHHBIMU

08.04

YMeTsh pemarh
CUCTEMBI C IBYMS
epPEMEHHBIMH.

[IpakTukym

IIpaxkTuxym

IIpaxkTuxym

[IpakTukym

27

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YIJIbI
(oOpa3oBaHHbIEC IPU NIEpECEUEHUH
IIapAJUICIIbHBIX MPSIMBIX CEKYILEH

15.04

28

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTIIBI
(0Opa3oBaHHbIE TP MEPECEUECHUN
napauIeIbHBIX MIPSIMBIX CEKYyIIeH

22.04

[IpumensaTs
CBOMCTBA TpH
peuieHny 3a1a4y

[IpakTukym

[IpakTukym

29

OKpy’KHOCTb, OIIICAHHAsI OKOJIO
TPEYroJbHUKA

29.04

30

OKpy’KHOCTb, OIIICAHHAsI OKOJIO
TPEYroJbHUKA

06.05

31

OKpy’KHOCTb, BIIUCAHHAs B yroJl

13.05

32

OKpY’KHOCTb, BIUCAHHAs B yIoJl

20.05

Pe3eps — 2 u.

3HaTh CBOMCTBA
OIMMCAaHOH U
BIIMCAHHOM
OKPY>KHOCTH

[IpakTukym

[IpakTukym

[IpakTukym

[IpakTHKyM




COANEPKAHUE KYPCA

PanmonanpHble yncia.

Apudmerndeckue 1eHCTBUS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenue 3agau u3 peaabHoU
NPaKTUKU Ha 4acTH, Ha APOOH.

Crenenb ¢ HaTypaJbHBIM MTOKa3aTeJIeM: ONpeIeIeHre, TPeoOpa3oBaHNe BRIPAKEHUI Ha OCHOBE
OIIPECIICHUS.

IIpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0’KEHNE HA MHOKUTEIIM HAaTyPAJIbHBIX YHCEIL.
PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMasi U 00paTHas MPOIOPLHOHAIBHOCTH.
Anrebpanueckue BbIpaXKeHUs

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnnowieHsl 1 MHOrowieHsl. CreneHs MHOrowieHa. Cl0XeHUE, BHIMUTAHUE, YMHOKEHUE
MHOT04I€HOB. POpMyJIbl COKPAIEHHOTO YMHOKEHHUA: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHMEe, KOPEHb YPaBHEHHUS, IPaBUJIa IPe0Opa30BaHUsl ypaBHEHUS,
PaBHOCHUIIBHOCTbYPAaBHEHUH. JINHEMHOE ypaBHEHUE C OJJHOM IEPEMEHHON, YUCIIO KOPHEN
JIMHENHOIO ypaBHEHUs, pELICHUE JTUHENHBIX ypaBHEHUH. COCTaBIIEHNE YPaBHEHUH 110 YCIOBUIO
3aja4d. Penienne TEeKCTOBBIX 3a7ja4d ¢ IIOMOILBIO ypaBHEHM. JIMHEeHOE ypaBHEHHE € ABYMsI
HepeMEeHHbIMU U ero rpapuk. Cucrema JByX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.
Pemienue cucteM ypaBHEHHH cIOCOOOM IOJICTAHOBKH.

IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIBHUKH. HepaBeHCTBO TpeyroIbpHUKA.

CBolicTBa U NPU3HAKK PaBHOOEIPEHHOI O TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.
CBolicTBa U MPU3HAKK MApaJJIENIbHBIX MpsMbIX. CyMMa yIiIoB TpeyrojbHUKa. BHEIIHNE yTiibl
TPEYTrOJbHUKA.

[TpsimoyTonbHBIN TpeyroibHUK. CBOMCTBO MEIMAHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBa PSMOYTOJIBHBIX TPEYTOJIBHUKOB.
[TpstMOyTONBHBIN TPEYTOJIBHUK € yrioM B 30°

OKpy’KHOCTb U KpYT, XOpJa U TuaMeTp, UX cBoiicTBa. B3auMHoe pacnonoxkeHne OKpy>KHOCTH U
npsimoit. KacaTtenbHas u cexyias K okpyx’HocTu. OKpyKHOCTb, BOUCaHHasl B yroi. Bnrcannas

M OIIMCaHHas OKPYKHOCTU TPCYroJIbHHUKA.



INIVTIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA
Ilenpro  naHHOW  NpOrpaMMbl  SIBISETCS  HAIPABJICHHOCTb  HAa  JIOCTH)KECHHE
00pa3oBaresbHbIX pe3yJbTaToB B cO0TBeTCTBUU ¢ PI'OC, B 4aCTHOCTHU:
JIMYHOCTHBIE PE3YJIbTATbBI
JInuyHOCTHBIE pE3yJbTaThl OCBOEHHS NpOrpaMMbl ydyeOHOro mpenmera «MaremaTuka»
XapaKTEepU3yIOTCH:
ITaTpuoTHyeckoe BocIUTaHUeE:

® [pPOSBICHUEM HHTEpeca K IIPOLUUIOMY M HACTOSALIEMY PpOCCHUMCKOW MaTeMaTUKH,
LIEHHOCTHBIM OTHOILIECHHUEM K JOCTH)KEHHSAM POCCHUMCKHUX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKON IIKOJbl, K MCIIOJNBb30BAHUIO 3TUX AOCTHKEHUH B JIpYIrMX HayKax U
IPUKJIAJHBIX cepax.

I'paxxnaHckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

® TOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M peau3alii ero Ipas,
IpEJCTAaBICHHEM O MAaTeMaTHYEeCKUX OCHOBaX (DYHKLUHMOHUPOBAHUS  pa3IMYHBIX
CTPYKTYp, SBJICHHUI, HpPOIELYp Tpa)KIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXICHHUIO ATUYECKMX MpOOJIEM, CBS3aHHBIX C IPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHHMEM Ba)XXKHOCTH MOPAIbHO-ITHUYECKUX
IIPUHLIAIIOB B AEATEIBHOCTU YUEHOTO.

TpyaoBoe BocnnuTaHue:

® YCTaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad4 MaTeMaTUYeCKOU
HalpaBIEHHOCTH, OCO3HAHMEM BaXHOCTM MaTeMaTHYecKoro oOpa3oBaHUS Ha
OPOTSDKEHUH BCEH JKM3HU JUISL  YCIEHIHOM MpO(eCCHOHANBHOW JEATENIbHOCTH H
pa3sBUTHEM HEOOXOAMMBIX yMEHHUH; OCO3HaHHBIM BBIOOPOM U  I[IOCTPOEHUEM
MHAMBUAYAIbHON TPAEKTOPUM OOpa30BaHMS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OLIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTaHue:

® CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M AICTETUYECKOMY BOCIHPHUATHIO MaTEeMaTHUYECKHUX
00BEKTOB, 3a/ay, pelIeHui, pacCyKACHUH; YMEHHI0O BUAETh MaTeMaTH4YecKHe
3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOIO MO3HAHMA:

® OpHEHTalMel B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyuyHBIX HpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4ellOBEeKa, MPUPOJAbI U 0OIIecTBa, MOHUMaHHEM
MaTeMaTHYECKOM HayKU Kak c(epbl YeJIOBEUECKOM AeATeIbHOCTH, ATANIOB €€ pa3BUTUS U
3HAQUMMOCTHU JUIsl Ppa3BUTHUs LIMBUJIU3ALMU; OBJIAJICHHUEM SI3BIKOM MaTeMaTHKU U
MaTEMaTUYECKONM  KyJbTypOHl Kak CpEACTBOM  IIO3HaHMS  MHpa;  OBJIAJCHHEM
IPOCTEHIIMMY HaBbIKAMH MCCIIE10BATENbCKON e TEIbHOCTH.

dusnyeckoe BOCNHTAHME, (OPMHPOBaHHME KYJAbBTYPbI 3A0POBbS M JMOLHMOHAJIBHOIO
Os1aronosyqusi:

® TOTOBHOCTHIO NPHUMEHATh MaT€MaTUYEeCKHE 3HAHHMS B HMHTEpecax CBOETO 3/I0POBbS,
BEJICHUS 3/I0pOBOTO 00pa3a >XKU3HHU (30pOBOE MHUTaHHE, COATaHCUPOBAHHBINA PEXUM
3aHATUH U OT/bIXA, peryisipHas (u3nyeckas akTUBHOCTD); CPOPMHUPOBAHHOCTHIO HaBBIKA
peduiekcuy, MpPU3HAHWEM CBOEro IpaBa Ha OIIMOKY M TaKOro »e IpaBa Jpyroro
YeJI0BEKA.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

e OpueHTalMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHWUW JUIsl pellieHus 3a7ad B 00JacTh
COXPAHHOCTH OKpY KaroIlel Cpe/ibl, INIAHUPOBAHUS MOCTYNKOB M OLIEHKH X BO3MOXHBIX
MOCNEACTBUM Ui  OKpYyXarollel Cpeapl; OCO3HaHHEM TIJI00aJbHOrO XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTel UX perieHHs.

JInuHocTHBIE  pe3yJibTaThl, o0ecnmeyMBalOlHe  aJanTanui  odyvyamomerocs K
H3MEHAIOINMCS YCI0BUAM CONMAJIBLHON M MPUPOJHOM CPeabl:



® TOTOBHOCTBHIO K JICUCTBHUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JESTEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y
JIpYyTUX JIoJel, mpuoOpeTatb B COBMECTHOI JAESITENbHOCTH HOBbIE 3HAHUS, HAaBBIKH U
KOMIIETCHIIMH U3 OTBITA IPYTHX;

® HEoOXOIUMOCTHIO B POPMHUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCie (HOPMYIHPOBATH UCH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX W SBIICHUSAX, B TOM 4YHCIIE paHEE HE H3BECTHBIX,
OCO3HaBaTh Ne(MUINTHI COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTCH, IJIAHHUPOBATH CBOE
pa3BUTHE;

® CIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYalUIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIIHIO KaK BBI30B, TPEOYIONUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS
u aelicTBUd, (GOpPMYJIUPOBATH U OLICHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3ysibTaThl OCBOCHUS IpOrpaMMbl ydyeOHoro mpenmera «MaTemaTuKay
XapaKTepU3yIOTCS  OBJIAJIEHUEM  VHUBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OeliCMEUAMU,
VHUBEPCAbHLIMUKOMMYHUKAMUGHBIMUOCUCMBUAMU U YHUBEPCATIbHbIMU — Pe2y/IAmMUBHbIMU
oelicmeusmu.
1) Vnusepcanvnvie no3nasamenvHvle Oeilicmeuss obecneuusaiom @Gopmuposanue 0OA308blX
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npu-
MeHeHUe T02UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ ungopmayueli).
Ba3oBble Jioruyeckue eiicTBUA:

® BBUIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOUICHWH MEXIY IMOHATUSAMHU; (DOPMyIHpOBATH ONPEACIICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbBIN MPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUS JJIsi 0000IIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

® BOCIPUHUMATH, (HOPMYIHPOBATH W MPEOoOPA30OBLIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIIBISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (hakTax,
JAHHBIX, HAONIOJEHUSX W YTBEPXKICHUSX; TpeJiaraTh KPUTEPHUU JIJIS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

e JieNaTh BBIBOJBI C HMCIOJH30BAHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTeIhCTBA MATEMAaTUUYECKUX YTBEPKICHUM (MIPSMbIE U OT MPOTUBHOTO),
MPOBOJIUTh CaMOCTOSITEIbHO HECIOKHBIE JOKA3aTelbCTBA MAaTeMaTHYeCKUX (HaKToB,
BBICTpAaUBaTh apTyMEHTAIINIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BpIOMpaTh cHocod pemieHUs ydeOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOMpaTh Hambojee MOAXOASIIUNA ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble Hcciien0BaTeIbCKUE 1eHCTBUA:

® JUCIONB30BaTh  BOMPOCHI  KaK  HUCCIENOBATENbCKUM  WHCTPYMEHT  IIO3HAHUS;
dbopMyTUpOBaTh BOMPOCH, (PUKCUPYIOIIHE MPOTHBOPEUHUE, MPOOJIEMY, CaMOCTOSATEIHLHO
YCTaHABIMBAaTh MCKOMOE M JaHHOE, (JOPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATh CBOIO
MTO3UIINI0, MHEHUE;

® TMPOBOJWUTH TIO CAMOCTOSATEIHHO COCTaBJICHHOMY IUIAHY HECIOXHBIM JKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

®  CaMOCTOSITENHHO (OPMYITUPOBATH 0OOOIIEHHS U BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTh TMOTYUYEHHBIX pPE3yJbTaTOB,
BBIBOJIOB M 000O0IIEHNI;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC IPOLECCCA, a TAKIKC BbIABUTATh IMPCATIOJIOKCHUA O
€T0 Pa3BUTUHU B HOBBIX YCJIIOBHUAX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX AJIs
pelleHus 3a1a4H;

BbIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh QopMy MpencTaBieHus UHGOPMAIUU U WLIIOCTPUPOBATH pEIlaeMble 3a/lauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJI&KHOCTh MHMOPMAIMH 10 KPUTEPHSIM, MPEATIOKECHHBIM YYHTEIEM HITH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENIBLHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgusi 0becneuusaiom coopmuposaHnocms
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.
Oo0wmenne:

BOCIIpUHUMATbL U q)OpMyJII/IpOBaTI) CYKACHUA B COOTBCTCTBHH C YCIOBHAMH H LCIISIMU
OOILEHHS; $ICHO, TOYHO, T'PaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTaX, AaBaTb MOSACHCHUA 110 XOAY PCHICHUA 3aJadd, KOMMCHTUPOBATH
HOJTY4EHHBIH Pe3yJIbTaT;

B XOze 00CYX/IEHHS 3aJaBaTh BOIPOCH MO CYLIECTBY OOCYXKIaeMOil TeMbl, IpOOIeMBl,
penraeMoi 3a/1auu, BHICKA3bIBaTh MJICH, HAIIEJICHHBIC HAa MMOWCK PEIICHHS; CONOCTABIATh
CBOM CYXXACHHUA C CYXXACHUAMUA JPYTUX YHAaCTHUKOB JUaliora, 06Hapy)KI/IBaTI) pasiiniuc u
CXOJCTBO TMO3MLMI; B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOINIACHS, CBOH
BO3PAXKCHHUS;

MNpCACTABIATE PE3YyJIbTaThl PCIICHUA 3ada4dHd, SKCIICPUMCEHTA, HCCICIOBAHMSA, IPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (hopMarT BBICTYIUICHHS C Y4ETOM 3a/ad INPE3CHTAMU H
0COOEHHOCTEN ayJUTOPHH.

CoTpyannuecTBo:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW U MHIWBUIYaTbHOU pabOTHl MpH
PEIICHUN y‘-I€6HI>IX MaTEMATUYCCKUX 3aj1a4, MMpUHHUMATh eiib COBMECTHOH
JESTENIbHOCTH, TUIAHWPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, paclpenesTh BHJbI
pabot, moroBapuBaThCs, 00CYXKIaTh MPOLIECC U PE3yJbTaT padOThl; 00001MaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYMMOBBIX (popmax paboThl (00cykIeHUsl, 0OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JIp.); BBINOJHSITH CBOIO 4YacTh pabOTHI U KOOPJAWHUPOBATH CBOU JIEUCTBUS C
JIPYTHUMH 4JIEHAMU KOMAaHIbI; OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOILIUI MPOIYKT MO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvnvie pezynamuenwvle Oeiicmsus obecneuugarom opmMuposanue cmvlClo8bIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTILL.
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IJIaH, AITOPUTM pELIeHHs 3ajadyd (WM ero uacTb),
BbIOMpaTh CMOCOO0 pemieHus] ¢ Y4ETOM HMEIOLIUXCS PECYpcoOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHPOBATb BAapHAHTHI PELIEHUN C y4ETOM
HOBOW MH(OpMaIuy.

CaMOKOHTpPOJIb:

BIIQJIETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJISI MpOIlecca W pe3yibTara perieHUs
MaTeMaTHYeCKOM 3a7a49M;
NPEIBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh NpPHU PEIICHUU 3aJayd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIHUOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



OLICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TMOCTABJICHHOW LIENU U YCIOBHSIM,
OOBSCHATh MPUYNHBI JOCTIKEHUS WIIM HEJTOCTIDKEHUS eI, HAXOAUTh OLTHOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOro Kypca «AJjredpa» Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHusl JOJIKHO
o0ecreunBaTh JOCTIKEHUE CIIETYIONMUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
Yucna u evluucnenusn

BrImonHsATh, coderas yCTHbIE W NMUChbMEHHBbIC NPUEMBI, apuMeTHUecKue JCUCTBUS C
parMoHaIbHBIMH YHCIAMHU.

Haxonuth 3HaYeHUs YWCIOBBIX BBIPAKECHHI; MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BEIYUCIICHUS 3HAYCHHM JPOOHBIX BBIPAKEHUH, COMEPIKANINX OOBIKHOBEHHBIC H
JIECATUYHBIC IPOOH.

[TepexoauTh OT OHOM (POPMBI 3aIUCH YUCEN K APYyrod (IIpeoOpa3oBbIBaTh ACCATUUHYIO
IpoObh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO
JIECATHUUHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIILHBIE YUCIIA.

OKpyTITh YUCIa.

BoINOMHATE NPUKHUIKY U OIICHKY pPe3yJibTaTa BBIYMCICHUH, OIICHKY 3HAYEHUI YMCIOBBIX
BBIPKEHUM.

BoInonHsATh A€CTBUS CO CTENEHSIMU C HATypaJbHBIMU MOKA3aTEISIMH.

[TpuMeHsTh IPU3HAKY JEIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIHN HATypaIbHBIX YHCEIL.
Pemate mpakTHKO-OPHEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIE C OTHOIICHHWEM BEIIMYHH,
MPOMOPIMOHAILHOCTEIO ~ BEIMYMH, IPOICHTAMH; HWHTEPIPETUPOBATh  PE3YJIBTATHI
pelieHus 3a/1a4 ¢ y4€TOM OrpaHWYCHUI, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpPUBAEMbBIX
O0BEKTOB.

Anzeopauueckue svipasrcenus

Hcnonb3oBare anreOpandeckyl0 TEPMUHOJOTMIO U CHUMBOJMKY, HPUMEHATh €€ B
IIpoIiecce OCBOCHUS y4eOHOro MaTepHaia.

Haxoauts 3HaueHns OyKBEHHBIX BBIPAXKEHUIN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.
BoinonHsATe peoOpa3oBaHus 1I€JI0T0 BBIPAXKEHHSI B MHOTOYJIEH IPUBEIEHUEM MTOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE yMHOXKEHME OJHOWIEHA HAa MHOTOWIEH W MHOIOYJICHAa Ha MHOIOYJIEH,
OpUMEHSATH (POPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCyIIeCTBIATh Pa30OKEHNE MHOTOYJIEHOB HA MHOXHUTEIN C MOMOLIbIO BBHIHECEHMS 32
CKOOKM OOIIEero MHOXUTENs, TPYNIUPOBKH CJaraéMblX, MpUMEHEHHUS (Qopmyn
COKpPAIIEHHOTO YMHOXCHUS.

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJISl PELICHMs Ppa3IUYHBIX 3aj]ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypaJbHBIMU [TOKA3aTeIsIMU AJIs IPeo0pa30BaHUs
BBIPAKCHU.

YP(IKHBHM}I U Hepaesencmea

Pemrate nuHelHbIE ypaBHEHUS C OJHOM NMEPEMEHHOMW, MPUMEHsS MPaBWIA MEPEXoaa OT
UCXOJHOTO YPaBHEHHUs K PABHOCWIBHOMY eMy. IIpoBepsATh, SBISAETCSA U YUCIO KOPHEM
YpaBHEHUS.

[IpumensTh rpaduueckre METO bl IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TonOupats mpuMmepsl map YUCEN, SBIAIOMIMXCS PEUICHHEM JIMHEHHOTO YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOrO YpaBHEHUS C JBYyMs
HEPEMEHHBIMHU; MTOJIB3YSICh IPaUKOM, IPUBOAUTH PUMEPHI PELICHUS YPAaBHEHHUS.



Pemate cuctemMbl JBYyX JIMHEHHBIX YpPaBHEHUN C JABYyMS IIEPEMEHHBIMHM, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiaTh U peliaTh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH 110
YCIIOBUIO 3aJaud, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM  3ala4yu
IIOJIyYEHHBIN pe3yJIbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxxaTh Ha KOOPAMHATHOM MNpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATH YHCIOBBIE MPOMEKYTKH Ha
areOpanyeckoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33aJaHHBIM KOOPJIMHATaM; CTPOUTh
rpaduku uHeHHbIX QyHkuuit. Ctpouts rpaduk GyHKIMU Y = | X |.

OnwuceiBaTh ¢ TOMOILIBIO (YHKIUNA HM3BECTHBIE 3aBHCUMOCTH MEXAY BEINYMHAMU:
CKOpPOCTb, BPEMs, PAacCTOSHHUE; II€HA, KOJUYECTBO, CTOMMOCTb; MPOU3BOJAUTEIBHOCTD,
BpeMsi, 00bEM padOTBHI.

HaxonnTs 3HaueHune GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod MpeaCcTaBIeHHUS W aHATU3a UHPOPMALIMHU; U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(GHUKOB PEeaNBbHBIX MPOLECCOB U 3aBUCHMOCTEH.

OcBoenue yueOHOro kypca «l'eomMeTpusi» Ha ypOBHE OCHOBHOIo oOmIero ooOpa3oBaHUs
JOJDKHO — O0ecreyuBaTh  JOCTHKEHHE  CIEAYIOIIMX IPEIMETHBIX  00pa30BaTENIbHBIX
pe3yJbTaTOB:

Pacnio3HaBaTh HM3ydeHHbIE TIeOMETpUYECKHE (QUIyphl, ONpPENENsATh HUX B3aUMHOE
pacrionio)keHue, u300pakaTh TE€OMETPHUYECKHE (DUTYPHI; BBIMOIHATH YEPTEKH I10
yClIOBUIO 3anadyd. V3mepATh JMHEWHbIE W YIVIOBbIE BeIMYMHBL. Pemate 3agaun Ha
BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyro OLICHKY JMHEMHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B pEaIbHOM JKU3HU,
pa3sMepoB MPHUPOJIHBIX 00BEKTOB. Pa3nuuaTh pa3Mepbl 3TUX OOBEKTOB IO TMOPAIKY
BEJIMYMHBI.

Ctpouth 4epTekU K T€OMETPUUECKUM 3a/ladaM.

[Tonp30BaTbcs TNpHU3HAKAMU paBEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PELICHNH 33a/1a4.

IIpoBOAUTH TOTUYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.
Ilonp30BaTbecd NpHU3HAKaMU PaBEHCTBA MPSAMOYTOJIbHBIX TPEYIOJIBHUKOB, CBOMCTBOM
MeJMaHbl, MPOBEIEHHOW K TUIIOTEHY3€ NPSAMOYTOJBHOTO TPEYroJbHUKA, B PELICHUH
FEOMETPUUYECKUX 3a7au.

OmnpenensaTs mapamieIbHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. Onpenenars napauleJIbHOCTh MPSAMBIX C IOMOLIBIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJTHOW MPAMOU 10 TOUEK JPYTOW MPSIMOIl.

Pemars 3a1aun Ha kieTyaToit Oymare.

[IpoBOANTHL BBIUMCIEHHUS M HAXOAUTh 4YHMCIOBbIE U OYyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPUUECKUX 3aJadaX C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX IMPH IEPECEUEHUU  JIBYX
NapauIeJIbHBIX IPAMBIX CeKyllel. Pemars npakTuueckue 3a1aui Ha HaXO0XKACHHUE YTJIOB.
Brnaners MoOHATHEM Te€OMETPUYECKOTO MECTa TOYEeK. YMEThb OIpeNesATh OUCCEKTPHUCY
yTJia ¥ CepeIMHHBIN MEePHeHINKYISP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.
DopMyIUpPOBaTh ONPENEICHUS OKPY>KHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPY>KHOCTH,
I10JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3ajad.
Bragers moHATHEM ONMCAHHON OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HAaXOOUTH €€
ueHtp. Ilonb3oBatbes QakTamMu O TOM, 4YTO OHMCCEKTPUCHI YIJIOB TPEYroJIbHUKA
NIEPECEKAIOTCSI B OJTHOM TOUKE, M O TOM, YTO CEPEAMHHBIE NEPIEHINUKYIISPbI K CTOPOHAM
TpeyrojbHUKa ePeceKatoTcs B OAHON TOUKE.



Brnagerp TmOHATHMEM KacaTENIbHOM K OKPY)KHOCTHM, IIOJB30BaTbCi TEOPEMOW O
NEPIEHIUKYJISIPHOCTH KacaTeIbHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.
[losnb30BaTbecs  OPOCTEHIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHMMATh UX
NPAaKTUYECKUN CMBICII.

HpOBO,I[I/ITB OCHOBHBIC 'TCOMETPHYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYJIISA U JIMHCHKH.
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