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HOACHUTEJBbHASA 3AIINCKA

HopmatuBHO-IIpaBOBbIE JOKYMEHTBI, 00€CIeUnBaIOIINe OPraHU3alli0 00pa30BaTeIbHOI
NesITeNbHOCTH 10 yueOHoMy npeamety «I'eomeTpusi. ba3zoBblil ypoBeHb»:

1. ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 (pen. ot 23.05.2025) «O6
obpaszoBanuu B Poccuiickoit Denepauuiny (¢ usmeHeHuamMu u OONOIHEHUAMY, BCIYNUSUUMU
6 cuny ¢ 01.09.2025),

2. ®denepanbHblil 3aKk0H oT 21.04.2025 Ne 86-®3 «O BHeCeHHMH M3MEHEHUN B
crateu 3 u 47 denepanpHoro 3akona «O6 oopazoBanuu B Poccuiickoit deneparuny;,
3. ®enepanbublil 3akoH oT 08.08.2024 Ne 315-D3 «O BHeceHUU U3MEHEHUH

B ®enepanbublii 3ak0H «O0 obpasoBanun B Poccuiickoit @enepauuun» (hauano oeticmeus
ookymenma — 01.03.2025);

4, ®enepanbublil 3akoH 0T 19.12.2023 Ne 618-D3 «O BHeceHUU U3MEHEHUH
B @enepainbHblil 3akoH «O06 o6pazoBanuu B Poccuiickoit deaepanumny;

5. ITocranoBnenue [IpaBurenscrBa Poccuiickoii @eneparuu ot 11.10.2023 Ne
1678 «OO6 yrBepxknaenun IlpaBuy TPUMEHEHUS OpPraHU3ALUSMH, OCYIIECTBIISIONIMHU
00pa3oBaTeNIbHYIO NeSITeTTLHOCTD, AIIEKTPOHHOTO o0y4eHus, JMCTAaHITTOHHBIX
00pa30BaTeNbHBIX TEXHOJOTHH TPH pealn3aluil 00pa3oBaTEIbHBIX IMPOTpaMM» (HAUAL0
oeticmeusi dokymenma - 01.09.2024);

6. [Tpuxa3z MunucrtepctBo oOpasoBanus U Hayku Poccuiickoit denepannu ot
17 mas 2012 r. Ne 413 (pen. ot 27.12.2023) «OO0 yrBepxaeHun ¢eaepaibHOro
roCyIapCTBEHHOT0 00pa30BaTENIBHOIO CTaHIapPTa CPEeIHEro 00IIero 00pa30BaHUs;

7. [Tpuka3z MunuctepcTBa npocsenieHuss Poccuiickoit @enepanun ot 12.08.2022
Ne 732 «O BHeceHuM wu3MeHEHUH B (¢eaepanbHbBIi TOCYAAPCTBEHHBI 00pa30BaTEIbHBIN
CTaHJApT CpeaHero oOmiero oOpa3oBaHUs, YTBEPXKIAEHHBIM NpHKa3oM MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17 Mast 2012 1. Ne 413 »;

8. [Tpuka3z MunucrepcTBa npocsemenus: Poccutickoit ®enepanuu ot 12.02.2025
Ne 93 «O BHecenmm w3MeHeHHs B mnoanyHkT 18.3.1 myskta 18.3  denepanpHOTO
rOCyJapCTBEHHOTO  00pa3oBaTelbHOrO  CTAaHAApTa  CpedHero  olmiero  oOpa3oBaHMS,
YTBEP)KJIECHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit denepanuu ot 17
masi 2012 r. Ne 413» (mauano aeiictBus nokymenta 01.09.2025);

9. IIpukas MunucrepctBa 1npocsewieHus Poccuiickoir  ®Pepepauuu  OT
27.12.2023 No 1028 «O BHeceHHMH W3MCHCHH B HEKOTOpbhIC TIpUKa3sl MUHHCTEPCTBA
obOpaszoBanusi u Hayku Poccuiickoit ®denepannu u MunuctepcTBa npocBenieHus Poccuiickoii
Oenepanum, Kacaronipecs (QeneparbHbBIX TOCYJapCTBEHHBIX 00pa30BATENbHBIX CTaHIIAPTOB
OCHOBHOTO 00I1IeT0 00pa30BaHus U CPETHET0 00IIEero 00pa30BaHUS;

10. [Tpuka3 MunucrepctBa npocsemieHust Poccuiickoit @eneparnun ot 01.02.2024
Ne 62 «O BHeceHMM HW3MEHEHMH B HEKOTOpble MpHUKa3bl MUHHUCTEPCTBA NPOCBELICHUS
Poccuiickoit @enepannu, kacaromecs dpeaepanbHbIX 00pa3oBaTeIbHBIX IPOrPAMM OCHOBHOTO U
CpeaHero o0IIero oopa3oBaHus;

11. [Tpuka3 MunucrepcTBa npocsemieHus: Poccuiickoit @enepanuu ot 19.03.2024
Ne 171 «O BHeceHMM HW3MEHEHHH B HEKOTOpble MpHKa3bl MMUHHCTEPCTBA IPOCBELIECHUS
Poccuiickoit @enepannu, kacaronuecs ¢eaepaibHbIX 00pa30BaTeNIbHBIX IPOrpaMM HadallbHOTO
o01rero o0pa3oBaHusi, OCHOBHOTO OOIIIET0 00pa30BaHMsI M CPETHETO 00IIEer0 00pa3oBaHUMY;

12. [Tpuka3 MunmucrepcTBa npocsemienus: Poccuiickoit @enepanun ot 09.10.2024



No 704 «O BHeceHMM HW3MEHEHMI B HEKOTOpbIE MpHUKa3bl MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparun, kacawommuecs GpeaepaabHbIX 00pa30BaTeNbHBIX IPOrpaMM HA4albHOTO
o0miero o0Opa3oBaHHs, OCHOBHOTO OOIIEro OOpa3OBaHUS U CPEIHEro OOIIETO OO0pa3OBAHMS
(nauano oeticmeus dokymenma -01.09.2025);

13. [Tpuka3z MunucrepcTBa npocsemnieHus: Poccuiickoit ®denepanuu ot 18.07.2024
No 499 «O6 yrBepxkacHUN (GeaepaabHOTrO MEepeyHs JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOTIYIIEHHBIX K UCIOJIB30BAHUIO MPU peaIu3aliil UMEIOIIUX FOCYyIapCTBEHHYIO aKKPEIUTAIIIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HayajdbHOrO OOIIEr0, OCHOBHOTO OOIIET0, CpeAHero OOIIero
o0Opa3oBaHUs»

14. IIpukaz MunucrepcrBa npocseuieHuss Poccuiickon @enepauuu  OT
05.11.2024 Ne 76 (pen. ot 01.04.2025) «OO6 yTBepkaeHUU (QenepaIbHOTO IepPeyHs
y4eOHUKOB, JIOMYIIEHHBIX K UCTIOIB30BAHUIO TIPU PEATH3AINN UMEIOIIUX FOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTENbHBIX MPOTPaMM HA4YaJbHOTO OOIEro, OCHOBHOTO 0OmIero,
cpenHero oOmiero oOpa3oBaHUS OpPraHMU3AIMSIME, OCYIIECTBISIIOIIMMHU O0pa30BaTEIbHYIO
JEeSTENIbHOCTh, W YCTAHOBICHUHM IMPENEIbHOIO CpOKa MCIHOIb30BAHUS HCKIIFOUEHHBIX
yu4eOHUKOB 1 pa3pabOTaHHBIX B KOMIUIEKTE C HUMHU Y4EOHBIX MOCOOUIT;

15. [Tpuka3z MunuctepctBa npocsenieHuss Poccutickoit @enepanun ot 18.02.2025
Ne 121 «O BHeceHMHM W3MEHEHWH B TpUKa3 MMUHHCTEPCTBAa MpocBemieHus: Poccuiickoit
Oeneparunn ot 27 wHosiOpst 2020 1. Ne 678 «OO06 yrBepxkaenun Ilopsaka mpoBeaeHUs
BCEPOCCUNCKOM OJIMMIIHNA/IBI IIKOJIEHUKOB»Y;

16. IIpukas MunucrepctBa npocsenieHuss Poccmiickon  ®enepanuu  OT
28.11.2024 Ne 838 «OO0 yTBEpKICHHU TMEPEYHS CPEICTB OOyYeHHs W BOCHHUTAHUS,
COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBUSAM OOy4YeHMs, HEOOXOAMMBIX HpPU OCHAILICHUU
00111e00pa30BaTeJIbHBIX OPraHU3alUi B LHEJIAX pealn3alui MEpONPHUATUNA roCy 1apCTBEHHON
nporpamMbl  Poccuiickoit ®@enepanun  «Pa3Butne 00pa3oBaHUs», HANpPaBICHHBIX Ha
cojeiictBue co3maHuio (co3maHue) B cyOwektax Poccuiickoit ®exepanuu  HOBBIX
(TOTIOJIHUTENIBHBIX) MECT B 00IIe00pa3oBaTEIbHBIX OpPraHU3AIMAX, MOJECPHU3AINIO
MH(QpPacTpyKTyphl 00IIero oOpa3oBaHMsl, IMIKOJbHBIX CHCTEM 00pa30BaHUs, KPUTEPUEB €rO
dbopmupoBaHus U TpeOOBaHUM K (PYHKIIMOHAIBHOMY OCHAIICHHIO 00I1€00pa30oBaTEIbHBIX
OpraHu3aIun»;

17. IIpukas MunucrepcrBa mnpocseuieHuss Poccuiickonn @enepauuu  OT
02.09.2020 Ne 458 (pen. ot 04.03.2025) «O6 yrBepxkaenun [lopsnka nmpuema Ha 0OydeHUe
no o0pa3oBaTeNbHBIM MPOrpaMMaM HadaJlbHOT'O OOIIEro, OCHOBHOTO OOIIETr0 W CPEeIHEro
o01iero o0Opa3oBaHUsY;

18. IIpukaz MunucrepcrBa mnpocsemenuss Poccuiickonn ®enepauun 0T
22.03.2021 Ne 115 (pen. ot 04.03.2025) «O6 yrBepxacauu llopsaka opraHU3aluud U
OCYIIECTBIIECHUs 00pa30BaTEIbHON NESITEILHOCTH 1O OCHOBHBIM 00I1e00pa30BaTeIbHBIM
nporpaMMam - o0pa3oBaTEebHBIM POrpaMMaM Ha4aJbHOT'O OOIIEro, OCHOBHOTO OOIIEro U
CpeaHero o0IIero o0pa3oBaHUsY;

19. [Tpuxa3z MunucrepctBo oOpazoBanus U Hayku Poccuiickoit denepannn Ne
845, MunucrepctBa mpocBenienns Poccuiickoir @enepanmu Ne 369 or 30.07.2020 «O06
yrBepkaeHun Ilopsiaka 3adera opraHu3zaiyel, OCYHIECTBISIOIEH 00pa3oBaTeIbHYIO
NeSITeIbHOCTD, PE3YJIbTaTOB OCBOEHHS OOydYaIOUIMMUCSA Y4YeOHBIX IPEIMETOB, KYpCOB,
JUCLUIUIMH (MOyJIeH ), MPaKTUKHU, JOTIOJTHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM B APYTHX



OpraHMU3aIaX, OCYIIECTBISIOUIMX 00pa30BaTEIbHYIO ACSITEILHOCTDY;

20. IIpuka3 MunuctepctBa npocsemeHus Poccuiickoit ®enepanun ot
18.05.2023 Ne 371 (pen. ot 09.10.2024) «O6 yTBepxkneHuu (henepaabHO 00pa3oBaTeIbHON
OporpaMMbl  CpefHero oOmiero o0pa3oBaHUA»  (U3MeHeHus, 6HeceHuvle IIpukazom
Munnpoceewenusa Poccuu om 09.10.2024 Ne 704, ecmynatom 6 cuny ¢ 01.09.2025);

21. [Tpuka3z MunuctepcrBa npocsenieHus: Poccutickoit ®enepanun ot 31.08.2023
No 650 «OO6 yrtBepknenun Ilopska OCYIIECTBIEHUS MEPOINPHUATHNA 1O MpodecCHOHATBHON
OpHUEHTAIUHN 00yYaroIuXCcs 0 00pa30BaTeIbHBIM IPOTPaMMaM OCHOBHOTO OOIIEro U CPEIHEro
o0miero oopa3zoBaHUsY;

22. [TocranoBneHue ['J1aBHOrO TOCYZApCTBEHHOTO CaHUTApHOro Bpaua PP or
28.09.2020 Ne 28 (pex. ot 30.08.2024) «O6 yrBepkaeHun canutapabix npasuia CIT 2.4.3648-20
«CaHuTapHO- SMUAEMHOIOTHYECKUe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOy4YeHUS,
OT/bIXa M O03J0pOBJIcHUs neTed u mosoaexm» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
npaBuia...»);

23. [TocranoBnenne [aBHOrO ToOCYIapCTBEHHOTO CaHUTApHOro Bpada PD ot
28.01.2021 Ne 2 (pen. ot 30.12.2022) «O06 yTBepKACHUM CaHUTApHBIX mpaBui u HopM CanlluH
1.2.3685-21 «['urneHn4YecKre HOPMATUBBI U TPEOOBaHUS K 00€CIICUCHUIO 0€30MaCHOCTH U (WJIH)
0e3BpenHOCTH AJisi 4yeloBeka (hakTopoB cpeabl obutanus» (Bmecre ¢ «CanlluH 1.2.3685-21.
CaHuTtapHble IpaBUia U HOPMBL...»);

24, [TocranoBnenue [7MaBHOrO TroCyJapCTBEHHOTO CaHUTapHOTO Bpada PO ot
17.03.2025 Ne 2 «O BHeceHWM H3MEHEHHWH B caHuUTapHble mpaBwia ¥ HopMbel CanlluH
1.2.3685-21 «'urneHnvyeckre HOPMaTHBBI U TPEOOBaHUS K 0OecrieueHHI0 0€30MacHOCTH U (WIIN)
0€3BpeIHOCTH IJIsi 4YesioBeKa (PAKTOPOB cpenbl OOMTaHMS», YTBEP)KICHHBIE MOCTAaHOBJICHUEM
['maBHOTrO TOCYAapCTBEHHOr0 caHUTAapHOTO Bpauya Poccuiickoit @enepauu ot 28.01.2021 Ne 2
(nauano oeticmsus doxymenma -01.09.2025);

25. [TocranoBnenue [aBHOrO rocyIapCTBEHHOIO CaHUTapHOro Bpada P® ot
30.12.2022 Noe 24 «O BHeceHMHM H3MEHEHHHl B caHuTapHble npaBuwia U HopMmbl CanlluH
1.2.3685-21 «'urneHnvYeckre HOpMaTHBHI U TPEOOBaHUS K 0OecTieueHHI0 0€30MacHOCTH U (MIIN)
0€3BpeTHOCTH Il YesioBeKa (haKTOPOB Cpellbl OOWMTAHUS», YTBEPKIACHHBIC MOCTAHOBICHUEM
['maBHOTO rocyaapcTBeHHOTo canutapHoro Bpaua Poccuiickoit @eneparuu ot 28.01.2021 Ne 2y;

26. [Tucemo MunmcTepcTBa TipocBenienus Poccuiickoit @eneparuu ot 26.02.2021
Ne 03-205 «O MeToauuecKkux peKOMeHIanuax» (BMecTe ¢ «MeToIn4ecCKUMU PEKOMEHIAUsIMU
no 00ecrneuyeHUI0 BO3MOXXHOCTH OCBOEHHS OCHOBHBIX 00pa3oBaTeNbHBIX MPOrpamMMm
oOyuaromumucs 5-11 kj1accoB M0 UHAUBUAYAILHOMY Y4€OHOMY IUIaHY»);

27. Metoauueckue pexomennanuu «MP 2.4.0330-23. 2.4. T'uruena neteit u
MOJIPOCTKOB.  MeToquuecKkue  peKOMEHJaluu Mo OOECIEYeHHWI0  CaHWUTapHO-
AMHUIEMUOIOTHISCKUX TpeOOBaHUI TpH peann3anuud 00pa30BaTENbHBIX TPOTPAMM  C
PUMEHEHHEM DJIEKTPOHHOTO OOYYEHHUS M ITUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
Metoauueckue pekoMeHAanum» (yTB. [ TaBHBIM TOCY1apCTBEHHBIM CAHUTAPHBIM BpauoMm PO
29.08.2023) (Bmecte ¢ «PekoMenmauusiMu Juisi poauTenel (3aKOHHBIX MpeACcTaBUTENEH) Mo
COKpAILIEHUIO 3KPaHHOTO BPEMEHH Y JETEH»).

28. [lpuka3  [lemapramenta oOpa3oBaHHMs W  HaykKd  XaHTbI-MaHCHICKOTO
aBTOHOMHOTO okpyra— FOrpsr ot 18.05.2023 Ne 10-I1-1197 «O06 yTBepkaeHUU CPOKOB MEepexo/ia
Ha OOHOBIIEHHBIE (hefepalibHbIe TOCyapCTBEHHbIE 00pa30BaTeNIbHBIE CTAaHAAPTHl HAYAJIHLHOTO
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o01mero, OCHOBHOTO 0OmIETO © cpeaHero oOmiero oOpa3oBaHMsi B 00pa30BaTEIbHBIX
oprau3anusax XaHTel-MaHCUIICKOTO aBTOHOMHOTO OKpyra — FOrpbm;

29. VYcraB MKOY «Ymbuackas COILLy;

30.  OcHoBHas oOpa3zoBaTeNbHAS MpOrpamMma cpeaHero oomero odbpazoBanuss MKOY
«Ympuackas COLD» (B Tom uncie: yueOHbIit turan Ha 2025-2026 yueOHBIN Tof; KaJeHIAapHbIH
yaeOHbIi rpaduk Ha 2025-2026 yueOHBIH o).

31. [Iporpamma Bocmutanuss MKOVY «Ymeunckas COIL» na 2025-2026
y4eOHBIN TO/I.

PaGouas mporpamma yueOHOro Kypca «l'eomeTpus» 0a30BOT0 YpOBHS /ISl 00yUYaONIXCS
10 —11 xmaccoB paspaborana Ha ocHOBe DeneparbHOrO rOCYAapCTBEHHOTO 00pa30BaATEILHOTO
CTaHJapTa CpeIHEro oO0mEero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIbSBISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, MU TPAIUIIMKA POCCHHUCKOTO OOpa30BaHMS.
Peanmzanuss  mporpaMMbl  O0€CIieUMBAaeT — OBJAJICHWE  KIIOYEBBIMH  KOMIICTCHIIMSIMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YJaOIIHXCSI.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPUH Ha YpPOBHE CpEAHEro oodmero oOpa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0y4yeHMsI TEOMETPUH B HANpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYCHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TeOMETPUYECKUX aOCTpaKIUii, COOTHOIEHUH PEaTbHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTeMaTHYeCKOM HayKOH sSIBIICHUH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE F€OMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YEeCKOr0 MOJECIMPOBAaHMS B HAy4yHOM I[IO3HAHUHM U B IIPAKTHUKE
CHOCOOCTBYeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadecTB
MBIIICHHSI, HEOOXOAUMBIX JUTSI afalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpus sBisieTcss OAHMM U3 0a30BBIX INPEIMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MpbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOECHUHU IEMOYKU JIOTMYECKHX YTBEPKACHUH B XOJAE pELICHHS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax HesaTeabHOCTH 4venoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHSAET pa3Hble BUABI YUeOHON U TPYI0BOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyecTB, MOATOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITIOHEHTa B IIOATOTOBKE K TPAKTHUECKOU
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 0OecleueHue



BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMAaTHUYECKHX T'€OMETPUUYECKUX 3HAHUNA U
JIeNCTBUH, cien(PUUHBIX TEOMETPUU, BOSMOKHOCTH YCIICIITHOTO MPOIOJDKEHUS 00pa3oBaHus 1O
CHEUHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T€OMETPUU.

[Iporpamma mo reomerpun Ha 0a30BOM ypOBHE IMpelHAa3HaueHa Uil O0y4aromuxcs
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha ypOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKONA T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oosee riyObOKO, €l B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CTIEUNBACTCS PEUICHUEM COOTBETCTBYIOLIHX
3anau. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPHUM KaK YacTU MHUPOBOH KYIbTYphl H

OCO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPaHHMKAX U TelaxX BpallleHUs Kak o
BOXHEHIIINX MAaTEMaTHYCCKHX MOJIENSIX, MIO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABaTh Ha YEPTEXKaxX, MOJCISAX M B PEaTbHOM MHUpE
MHOTOTPaHHHKH ¥ TeJIa BPaICHHUSI,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aaay; (OpPMHpPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXJCHHUS B  XOJ€  pEelIeHUS
CTepEeOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIePIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEeW  oOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEeBAaHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh MMPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pPEATBbHBIX JKU3HCHHBIX CHUTYAlMSX W MPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHMOCTEH U 3aKOHOMEpPHOCTEH, (QopMyIHpoBaTh HX Ha S3bIKE
TEOMETPUM U  CO3[aBaTh TE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis pPeIIeHUs NPAaKTHKO-OPHCHTHPOBAHHBIX — 3aj1ad,
WHTEPIPETHPOBATH U OIICHUBATH ITOJIYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPaAMMBI SIBISIETCS] BKIIOYEHHE B KYpC CTEPEOMETPUU

B HAayajle ero W3y4yeHUs 3ajad, pellaeMblX Ha YpPOBHE WHTYUTHBHOTO T[O3HAHUA, U
OTpeneIéHHBIM 00pa3oM OpraHW30BaHHAs padoOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIILICHUS, CTUMYJIHPYET IPOTEKAHWE HWHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HATJATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEICTABICHHHA Yy YYalmMxcs B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C



OTOpON Ha HATSAHOCTh, a ONEPUPOBAHUE 00Pa3OM — B YCIOBUSX OTBJICUEHUS OT HArJIATHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COepPIKaHUSI.

OcHoBHBIE cojepxaTesnbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBe». DOpMUPOBAHUE JOTHUECKUX YMEHHUM pacipeiesiaeTcss He TOJIbKO
M0 COJIEPKATEIbHBIM JIMHUSM, HO W IO TrojJaM OOYy4YCHHs Ha YpPOBHE CPEIHEro OOMIero
o0OpazoBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMHU  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIHCH B OOLIYI0 CUCTEMY I€OMETPHUYECKUX MPEACTaBICHUI 00yJaronuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepenmto B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JBa roga ooyuenus - 102 yueOHBIX yaca.
[TpomexyTouHas aTTecTalysi NPOBOJUTCS B (hOpME HUTOrOBOM KOHTPOJbHOW paboThl. YacTh
y4€OHBIX MPEIMETOB MOKET ObITh BEIHECEHA HAa IUCTAHIIMOHHOE 00yYeHHE



COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpemuBawIuecss npsaMmbsle. llapamnenbHOCT HOpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMH CTOPOHAMH; Yrojd MEXIy MNpSMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiiume mpocTpaHncTBEHHbIE PUTYpPBI HA MIIOCKOCTU: TETPAdP,
Ky0, mapajuiesienune; noCTPOCHUE CeUCHU.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IPOCTPAHCTBE, MpsMbIE NapajuleJbHblE M MEPIEHIUKYISIPHbIE K IUIOCKOCTH, IIpPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (QUIypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIPDAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
npaBUjbHAasE W YyCEUEHHas MUpaMuJa. OIJIEMEHThl MNpu3Mbl W nOUpamuibl. I[IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSTHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUiIbHasl TPEYrojbHas MUpaMuia U MpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMEeHTBl CUMMETPUU B TMpaMujiax, Napauiejenuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IUlom@aau yceuéHHo mnupamunbl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



11 KUIIACC

Tesa BpaleHus

[wimHapuYeckass IMOBEPXHOCTb, OOpa3ylolIue IWIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yrollie KOHUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: ocHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paaudyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3ammuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; iomanb chepbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka IMHApa U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOIOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITM TEJIO BPAIICHUSI.

[Torsitme 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
OPSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmimHapa, KoHyca. OO0BEM
11apa 1 Iiomaab chepsl.

[TomoGHble Tema B mpoctpaHcTBe. COOTHOIICHHST MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenuss uMAMHIpa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIee Yepe3 BepIINHY), CEYeHHUs 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. ClI0’KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHApHbIM BekTopam. IIpaBuio
napajuienenunena. Penienue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOPaMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatel BekTopa. IIpocreiimme
3a7la4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOIIECTBa, MPEICTaBICHUEM O MAaTEMAaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUM, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOIO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOoHANBHON JEsITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKMX  MpoOJjeM; OpUEeHTaluel Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTHMKU M MAaTEMaTU4YECKOW KyJIbTYpPOM KaK CpPEICTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOJMIOACHUSX W YTBEPXKACHHUAX; MpeajaraTb KPUTEPHUH MJS BbIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJNH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TpSAMbIE
U OT TIPOTHBHOTO), BBICTpaWBaTh aPTYMEHTAIUIO, MPHUBOAWTH TPHUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® JCIOJIb30BaTh  BONPOCHI  KAaK  HUCCIENOBATEIbCKUH  MHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIICHUS W  BBIBOJABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeULUTHI UH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OPMAIMIO, TMPEACTaBIAT, €€ B pasiuyHbX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYXJIeHHUS 337aBaTh BOIIPOCHI 110 CYILECTBY O0CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OOHapy)XMBaTh pa3Inure U CXOJCTBO MO3UINI; B KOPPEKTHOH (opme hopMyInpoBath
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHON pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapUBAThCS, OOCYXKJaTh MPOLECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HOPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pe3yNbTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, PsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAVIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSAMBIX U
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloiI0kKEeHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYI'PaHHBIH Yroj, TpaHd [ABYI'PaHHOIO yria, pedpo
JIBYTPaHHOIO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBINYKJIbIH M HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (IIUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHI
napanjenenurnes, Kyo).

KnaccupuiupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHHSA I KJacCU(UKALUU
(BBINYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKHU; TPAaBUIbHBIE MHOTOTPAHHMKH; TMpPSIMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpasnaMm HIu
QIropuTMaM, TMPUMEHSS HU3BECTHbIE AHAJUTHUUECKHE METOJbl MPU PEUICHUH CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCIEHHE PACCTOSHUNA MEXAYy JABYMS TOUKAMH, OT TOYKH J0
IPSIMOM, OT TOYKHU 10 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPAMBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMEeHEeHHeM (GOpMYJ; BBIUKCIATH COOTHOIIEHUS MEXIY IUIOMAJIMU IOBEPXHOCTEM,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSAMH: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U INIOCKOCTh
CUMMETPUHU; LEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.



W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATh PEAbHBIC CHUTYAIlUu U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TIOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3a1a9H, CBI3aHHBIC C HAXOXKJICHHEM ICOMETPHUCCKHUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNYECKOH
HOBEPXHOCTH, KOHYC; C(hepuuecKas IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOIl CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CEIMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUAMHU: MHOTOTPaHHUK, BIUCAHHBIA B cdepy U OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlICHUS.

BbluncnsTe COOTHOLIEHUS MEXIYy IUIOHIaJIMU MOBEpPXHOCTEH M 00bEMaMU MOIOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, NpeCTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU YMHOKEHHs BEKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPa HA YKCJIO, YIOJI MEXIy BEKTOPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPENOJIararoMX HECKOJIBKO IAroB PEIICHUs, €CIM YCJIOBUS MPUMEHEHHS 3aJaHbl B SBHON
dopme.

Pemrate mpocreiiiine reoMeTpUUCCKUE 3a/1a4i HAa TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3a/1ay.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTRBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNH C HCIIOJIb30BAHUEM TCOMETPUYCCKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

BocnurareabHbli OTeHIMAJ Y4eOHOro npeamera «I'eoMeTpus» peajn3yercs ¢ y4eToM padoueil mporpaMMbl BOCIIUTAHUS U
npeaycMaTpuBaeT:

. VYcTaHOBIIEHHE JOBEPUTEIbHBIX OTHOLICHUN MEXIY YUUTEIEM U €r0 yYeHUKaMH, CIIOCOOCTBYIOLIMX ITO3UTUBHOMY BOCIIPUSTHIO
y4JamuMucs TpeOOBaHUN U MPOCKO yUUTENs, IPUBJICYCHUIO UX BHUMAHUA K 00CYX/1aeMoi Ha ypoke HH(POPMAIIUH, aKTUBU3ALUN UX
IIO3HABATEJILHOMN 1E€ATENbHOCTH.

. [ToGy»neHue MKOJIBHUKOB COOII0AATh Ha YPOKE OOLIEIPUHATHIE HOPMBI [TOBECHMSI, IPaBUIa OOIIEHUS CO CTApIIUMU (YUUTEIIMH) U
CBEPCTHUKAMH (IIKOJIBHUKAMH ), TPUHIUITBI YI€OHON TUCIUILIMHBI K CAMOOPTaHU3aIUH.

. [IpuBneueHne BHUMAHUSI IIKOJIBHUKOB K IIEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha YPOKaxX SIBJICHHI, OpraHU3aIus uX padoThl C
MOJTy4aeMOM Ha yPOKe COLMAIbHO 3HAYMMON WH(OpMAIUEl — MHUIIUUPOBAHUE €€ 00CYKICHNS, BEICKA3bIBAHUS YIAIIUMHUCS CBOCTO MHEHUS T10
€e MOBO/Y, BRIPAOOTKH CBOETO K HEHl OTHOIICHUSI.

o Vcnonb30BaHne BOCIUTATENIBHBIX BO3MOXKHOCTEHN CO/Iep)KaHuUs yueOHOro npeiMeTa yepe3 JeMOHCTPAILMIO JeTSIM IPUMEPOB
OTBETCTBEHHOT'0, I'Pa’kJaHCKOT'0 NIOBEJICHUS, IIPOSIBJICHHSI YEIOBEKOIIOOUS ¥ 10OPOCEPAECUHOCTH, Yepe3 MOA00p COOTBETCTBYIOLINX TEKCTOB
JUISL YTEHUSI, 3a/1a4 JIJIsl peIeHUsl, TPOOJIIEMHBIX CUTYallui A1 00CyKIEHHs B Kiacce.

L4 HozmepxcaHHe HHTEPCCA K YUCHUIO, K ITPOUCCCY IMO3HAaHUA, aKTUBHU3AllUN MMO3HABaTEIbHOM JeSITeIbHOCTH O6yanOIJ_II/IXC}I.

. Bocnuranue co3HaTeabHON TUCIMITIIMHBI (YMEHHE YUUTeNs M0Ka3aTh BAXXKHOCTh yUeOHOMO3HABATEIbHON 1€ATEIbHOCTH, YUeOHOH U
TPYJAOBON AUCLUILIIUHBI).

. dopmupoBaHUE YMEHUH 1 HABBIKOB OPTaHHU3AINH YYAITUMUCS CBOCH AESITeNbHOCTH (OpraHU3aIlHsI CaMOCTOSATEIHHON PabOThI
ydamuxcs, COOI0IeHNe TEXHUKH 0€30MMaCHOCTH ¥ TUTHEHUYECKHX TTPaBUJI, CBI3aHHBIX C OCAHKOW M OpraHu3aiei pabovyero MecTa).

. Bocnuranue KynabTypsl oOLIeHHs (opraHu3anus oOIIeHHs Ha ypoke, pOpMUpOBaHUS yUUTENIEM YMEHUN CIIyIIaTh, BEICKa3bIBaTh U
apryMeHTHPOBATh CBOE MHEHMUE).

. @®opMUpOBaHUE U PA3BUTHE OLEHOYHBIX YMEHUH (KOMMEHTHPOBAHHE OLIEHOK YUUTeNIeM, 00CYKICHHE OLIEHOK C yJalluMHCS,
KOJJIEKTUBHOE OLIEHMBaHUE, B3aUMOIIPOBEPKA U OLICHUBAHUE JIPYT Ipyra y4aluMucs).

Bocnutanue ryMaHHOCTH (XapaKTep OTHOIIEHUHN «yUUTENb — YYEHUK», PETYJINPOBAHUE YUUTEIEM OTHOLIEHUN MEXAY yJaIllMMKCS)


https://topuch.com/vliyanie-sovremennih-tehnologij-na-povishenie-uchebnoj-i-tvorc/index.html

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 10 bubmrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moteka [IOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1 bubmrorexa LIOK
ORAY TP oeKoe https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
6 & 9 1
OGbEMbI MHOTOTpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEeUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LIOK
P ' P r https://m.edsoo0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTE https://m.edso0.ru/1c209e37
3 BekTops! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P PA poCTp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KomnnuectBo yacos
JaTta uzydenus

Ne DneKTpoHHbIe HU(POBBIE

Tema ypoka KonTponb [IpakTuue
n/n Bcero o0pa3oBaTeNbHbIE PECYPCHI

Hble pabOTBl  CKHE pabOThI
I1aH ¢bakr

OCHOBHBIC TIOHSTHS

CTEPEOMETPHUHU: TOUKA, TIpsiMas,

IJIOCKOCTh, POCTPAHCTBO.

1 [TpaBuna n300pakeHus Ha 1 bubnnorexa [JOK
pHCYHKaX: H300paKeHUsI https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapaienbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
otpe3ka. Th.

IToHsATHSA: IEpeceKaronmecs

9 P 1 bubmuoreka [IOK

MJIOCKOCTH, TepeCeKaronecs

> 1IEP https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
IToHsATHSA: IEpeceKaroImecs

3 P 1 bubmuoreka [IOK

MJIOCKOCTH, NepeCeKarouecs
> 1IEP https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO €
MHOTOTPaHHUKAMHU
. ; P ’ . Bu6miorexa [TOK
M300paXxeHre MHOTOTPaHHUKOB
P P https://m.edsoo.ru/a63959ed
Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTEkKaxX
HauganpHble cBeneHUs 0 KyOe U
. Y but6mmoreka [IOK
5 nUpamMuie, uX pa3BEPTKH U 1

monenu. CeueHus

https://m.edso0.ru/b30dff38
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MHOTI'OIrpaHHUKOB

10

11

12

HauanbHble cBeneHus o kyoe u
UpaMue, UX pa3BEPTKU U
mMozenu. Ceuenust
MHOI'OI'PAaHHUKOB

[TonsATHE 00 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHOMBI CTCPCOMECTPHU U
CJIICACTBHUA U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

BzaumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
IIEpPECEKAOIIHECH,
napajuiejabHble U
CKpELIUBAIOIIHNECS MPSIMbIE
[TapanneabHOCTh NPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:
napajiCJIbHBIC ITPAMBIC B

bubnunorexa LIOK
https://m.edso0.ru/3d8ffd32

bubmuoreka [{OK
https://m.edsoo.ru/0cc5c4fe

bubmuoreka [IOK
https://m.edso0.ru/239c8ch4

bu6nmorexa LIOK
https://m.eds00.ru/65c6b106

bu6nmorexa LIOK
https://m.edsoo.ru/258fc245

bubnunorexa LIOK
https://m.edsoo.ru/1a2520f6

bubnunorexa LIOK
https://m.edso0.ru/93ad36b3
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IIPOCTPAHCTBE; N1APAUIEIBHOCTD
TPEX OPSIMBIX

[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubnunorexa LIOK

13 [MapamnenpHOCTD MPAMOIL U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Yrisl ¢ cCOHanpaBJIE€HHBIMU bubnnorexa [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npssMpIMU B bu6nmorexa LIOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubmmoreka [JOK
HPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnorexa [JOK
napaie/ibHbIe TUTIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyienbHbIX bubnnorexa [JOK
IIIOCKOCTEH https://m.edso00.ru/e504d656
[Ipocreiimue
19 IIPOCTPAHCTBEHHBIE (PUTYpHI HA bubmmnoreka HOK
IUTOCKOCTH: TE€TPadIp, KyO, https://m.edso0.ru/4a28dc02
napajuiejaenumnes
. bubnnoreka IIOK
20 Hoctpoerme ceeruit https://m.edso0.ru/1d434dof
21 [TocTpoenue ceuenumii Bubmmorexa HOK
https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "ITpsiMbl€ M TUIOCKOCTH B bubmuoreka [JOK

IIPOCTPAHCTBE.
[TapanienbHOCTh TIPSAMBIX U

https://m.edso0.ru/9a0a9e56
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wIockKocTen"

[leprieHAMKYIASAPHOCTD MPAMOM
Y TUIOCKOCTH:

bubnunorexa LIOK

23 HEePICHANKYIISIPHBIC TPSIMBIC B https://m.edsoo.ru/b19f6a5d
IPOCTPAHCTBE
[IpsiMble mapanienbHble U
24 HeppHeH,HI/IK}I/)J'I}IprIe K bubmmorexa LIOK
https://m.edso0.ru/0ac11c95
TUIOCKOCTH
[IpsiMble mapansienbHble U
25 n:pneHz[HK}I?nﬂprle K bubmmorexa LIOK
https://m.edso0.ru/ba545966
IUIOCKOCTH
26 [Ipu3Hak nepneHuKyIsipHOCTH Bu6moteka [JOK
IPSIMOM U TTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
IPSIMOM | TIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa o npsmoit bubmuoreka [IOK
NEePIEHIUKYIISPHOM MJI0CKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubmmnoreka HOK
HEePICHIUKYIISPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bu6muoreka [JOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
[epnenauKynsip 1 HaKJIOHHBIE:
31 pacCTOsIHUE OT TOYKH JI0 bubnmorexa LIOK
TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/33c477d3
IPSIMOM 10 TIJIOCKOCTH
[epnenauKynsip 1 HaKJIOHHBIE: BuGmorexa LOK
32 paccTOsiHUE OT TOYKH 10

IMJIOCKOCTH, PACCTOAHUC OT

https://m.edsoo.ru/66fefadd
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

PACCTOAHUEC OT TOYKHU 1O

bubnunorexa LIOK

33 IUIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/a5b7b8e3
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHBIE:
34 paccTosiHue OT TOYKH J10 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/dbee22bc
IPSIMOM J10 IIJIOCKOCTH
35 Yrael B IPOCTPAHCTBE: yroi bubnnorexa [JOK
MEX/Ty MPSIMOM U IIIOCKOCTHIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIi yro, TUHEHHBIN Bu6moteka [JOK
yroJi ABYIPaHHOTO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, TMHEHHBIN bubmmnoreka HOK
yroJ IBYTPaHHOTO yriia https://m.edsoo.ru/c7c777ed
[TepnieHIUKYIAPHOCTD
38 IIJIOCKOCTEN: MpU3HAK bubmuoreka [IOK
NEePIEeHANKYISPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTER
[leprienAMKyYIAPHOCTH
39 IIJIOCKOCTEW: MPU3HAK bubmuoreka [JOK
NEePIEHIUKYISIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[leprienAMKyYIAPHOCTH
IJIOCKOCTEN: IPU3HAK bubnmnorexa [JOK
40
NEePIEHAUKYISPHOCTH BYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
41 Teopema o Tpéx bubnuoreka [JOK
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NEPIEHANKYIIAPAX

https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx bubnuorexa [JOK
HEePICHANKYISIpax https://m.edso0.ru/52188a7d

43 Teopema o Tpéx bubmuorexa [IOK
HEPIEHINKYIIIpax https://m.edso00.ru/9f246736
KonTtponbHas pabora mo Temam

44 "IleprnieHAUKYISIPHOCTD MPSIMBIX Bu6moteka [JOK
U TI0CKOCTEH" U "YTIIBI MEXITY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"

IToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOT'OI'PAHHUKA, BBITYKJIbIEC U Bubmmorexa IOK
’ https://m.edso00.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKAa MHOTOIpaHHUKA
[Ipu3ma: n-yronpHas npusma;
TpaH! U OCHOBAHHS NIPU3MBEI,
46 HI}Z))SIMaSI Y HAaKJIOHHAS 11.;p1/13M},1' bubmmorexa LIOK
’ https://m.edsoo.ru/b4ad63ad
OOKOBast ¥ MOJHAs TOBEPXHOCTh
HPU3MBI
[Tapannenenunen,

47 MPSIMOYTOJIbHBIIN bu6muoreka [JOK
napaJuieNienuIe]] U ero https://m.edso0.ru/8a7be683
CBOMCTBA
[Inpamupaa: N-yroiapHas
nUpamMuIa, TpaHd ¥ OCHOBaHHE

48 NUpaMu/JIbl; OOKOBAs U MOJIHAS bu6muoreka [JOK

MIOBEPXHOCTD MUPAMUIBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edsoo.ru/fblcd0a5
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49

50

51

52

53

54

HpaBI/IJIBHBIe MHOTI'OIr'paHHUKU:
HOHSTHE IPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
HpU3Ma U IpaBUIIbHAS
UPaMKJIQ; PaBHIIbHAS
TpeyrojibHast IupaMuaa u
NPaBUIBHBIN TETPadap; Kyo
[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTPaHHHKAaX: OKTadIp,
JOJICKadp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, MPSMOH, IMJIOCKOCTH.
ONEMEHTBI CUMMETPUU B
nupamuaax,
napaenenuneax,
MMPpaBUJIbHBIX MHOT'OI'paHHUKax

Boruncnenue 3nemMeHToB
MHOT'OI'paHHHUKOB: pEOpa,
JIMaroHaH, YIiibl

ITmomans OOKOBOM
MOBEPXHOCTHU M MOJTHOMN
MOBEPXHOCTH MPSAMON TPU3MBI,
IUIOINAb OCHOBAHHMA, TeopeMa
0 OOKOBOIf MOBEPXHOCTH
PSAMOM TIPU3MBI

ITnomanes 00xKo0BOI

IIOBEPXHOCTHU U ITOBEPXHOCTHU
IIPaBUJILHOM MUPAMUJIBI,

bu6nmmoreka [IOK
https://m.edso0.ru/074c8865

bubmuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bubnmorexa LIOK
https://m.edso0.ru/b9e777d9

bu6nmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edso0.ru/37d84157

bubnunorexa LIOK
https://m.edso0.ru/5603e30b
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TeopeMa O IIonaan OOKOBOU
MOBEPXHOCTH YCEUEHHOU
HpaMHUIBI

KonTtponbHas pabora o Teme

bubnunorexa LIOK

> "MHOrorpaHHuKu" https://m.edso0.ru/a95f5c04
. bu6nmoreka [IOK
>0 Housie 06 0bbeme https://m.edscl)lo.ru/7ad0020b
57 O0BEM TUpaMu bl bubmmorexa LIOK
https://m.edso00.ru/235171b3
58 O0BEM TUpPaMHUTBI bubmmorexa [IOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMu bl bubmmorexa LIOK
https://m.edso00.ru/79¢10312
60 O0BEM TUpaMHuIbI bubmmorexa [OK
https://m.edsoo.ru/2faadc3f
N bubmmoteka IIOK
o1 OOBEM mpH3MLI https://m.edscLJ]é).ru/79853608
62 O0BEM TPU3MBI bubmmorexa LIOK
https://m.edso0.ru/1e053890
" but6mmorexa [IOK
63 OObEM mpu3Mb https://m.eds;f).ru/482d3f51
64 KoHnTtponbhas paborta mo teme bubnuoteka [JOK
"O0BEMBI MHOTOIPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOopenue, 06001IEHNE
65 CHCTEMATHU3ALIMS 3HAHUH. bubmuoreka [{OK
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHKE
66 [ToBTOpeHnue, 0600mIEeHNE bubnmoreka [JOK
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67

CHUCTeMaTU3alus 3HAHU M.
Brluncnenre paccTosiHu:
MEXAY JIBYMS TOUKaMU, OT
TOYKH JI0 MPSMOM, OT TOYKH J0
IIJIOCKOCTH, MEXKY
CKPELIUBAIOIIMMUCS TPSIMBIMU

HToroBast KOHTpoNbHAs paboTa.

HpOMe)I(YTO‘IHaSI aTTCCTaIus.

https://m.edsoo.ru/f7792ba9

bubmuoreka [{OK
https://m.edso0.ru/h9146bc0

68

[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUM.
Brruucnenue yrios: Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU,
MEXy MPSIMOM U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXY TNIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [{OK
https://m.edso0.ru/56765e8b
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11 KJIACC

KomnyecTtBo yacos

Jara uzydyenus

Ne DneKTpoHHbIe HU(POBBIE
Tema ypoka Kontponbusle  IIpakruueckue
n/n Bcero o0Opa3oBaTeNibHbIE PECYPChHI
paboThI paboThI

Cdepa u map: ueHtp,

1 pamuyc, TuaMeTp; 1 bubmmoreka [JOK
IUIOINAb MOBEPXHOCTH https://m.edsoo.ru/0341bc2b
coepsr. Th.
Bzaumnoe
pacmionoxxenue chepsl u

) IIJIOCKOCTH; 1 bubnnorexa [JOK
KacaTebHast III0CKOCTh https://m.edsoo.ru/bed12a43
K cepe; miomaab
cdepsl
Nzobpaxenue chepsl

3 mapapHa HJIOCKO(?:TE. ’ 1 bubamorexa LOK

https://m.edsoo.ru/bc15f7f2

Ceuenus mapa
Hunuaapudeckas
MOBEPXHOCTb,
o0pa3 ne

. H;;mﬁgfqmoﬁ . Bu6morexa 1[OK

https://m.edso0.ru/6054b8cl

MTOBEPXHOCTH, OCh
HWIMHIPUYECKON
MOBEPXHOCTH
[unueap: OCHOBaHUA U Butmorexa LIOK

5 OOKOBAast MOBEPXHOCTb, 1

oOpa3syromas 1 oChb;

https://m.edso0.ru/188f6216
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[UI0IAAb OOKOBOU U
IIOJTHOM TTOBEPXHOCTH

Nzobpaxenue
[UIMH]IpA Ha
mockocTu. Pazséprka
uunuHapa. CedyeHust
HUIMH]IpA
(TUTOCKOCTHIO,
napajuiebHON UiIu
NEPIeHIUKYISIPHONU OCH
HUAJTUHIPA)
Konunueckas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MTOBEPXHOCTH

Konyc: ocHOBaHue u
BepIlIKMHA, 00pa3yroIas
¥ OCh; TIJIONIA/Ib
OOKOBOI ¥ MOJTHOMN
[MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yroIire 1 BhICOTa;
OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

bubnunorexa LIOK
https://m.edso0.ru/016e25eb

bubnmorexa LIOK
https://m.edsoo.ru/c94ba09b

bubmuoreka [{OK
https://m.edso00.ru/897dd3b2

bubmuoreka [{OK
https://m.edsoo.ru/1468bab3

10

N3obpakenune konyca
Ha TUIOCKOCTH.

bubnunoreka LIOK
https://m.edsoo.ru/0Obdelbe8
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Pa3Béprka KoHycCa.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3

BEPILUHY)
KomOunanus Ten BuGmorexa LOK
11
Phatiermi 1 https://m.edsoo.ru/3cefl0e5
MHOTOTPaHHUKOB
MHOrorpaHHuK,
OIMCAHHBIN OKOJIO
12 cdepsl; chepa, bubnnorexa [JOK
BIMCAHHAS B https://m.edso0.ru/0b136158
MHOTOTPaHHUK WA B
TEJIO BpaIleHUs
IToustre 00 00BEME. BuGmorexa [OK
13 I
OCH?BHHG cponcTRa https://m.edso0.ru/26a03fb7
00BEMOB Tel
14 O0BEM TTUIMHApPA, but6mmorexa [IOK
KOHYyCa https://m.eds00.ru/5513d87b
15 O0BEM mrapa u bubnuoteka [JOK
wIomaas chepsl https://m.edsoo.ru/d189bde2
ITogoOHEbIE TEa B
HpOCTPAaHCTBE. bu6mmoreka [JOK
16 COOTHOIIICHUS MEXKTY

IIOUIAIIMH
MMOBEPXHOCTEM,

https://m.edsoo.ru/810cfleb
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00BEMaMu TTOJ00HBIX
TeN

KonTtponbHas pabora o
temam "Tena

bubnunorexa LIOK

17 BpatieHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"

BekTop Ha miockocTu u bubnnorexa [JOK

18
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CI10’)keHME U BBIYUTAHUE bubmuoreka [{OK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOKEHUE BEKTOpA Ha bubmmoreka [JOK
9HCII0 https://m.edsoo.ru/dee379eb
Pa3znoxxenue BekTopa 1o

21 TPEM HEKOMILUIAHAPHBIM bubnuoreka [IOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napasuiesenumnena
Pemienune 3anay,

99 CBSI3aHHBIX C bubmuoreka [IOK
NPUMEHEHHEM MPaBUIT https://m.eds00.ru/5a827900
JIEHCTBHUM C BEKTOPAMH
Koopaunatho-

93 BEKTOPHBIN METOJ IIPU bubmuorexa [IOK
peleHnH https://m.edsoo.ru/d3alfe30
reOMEeTPUUECKUX 3ajau
[IpssmoyromnbpHas

24 crucTemMa KOOpAUHAT B bubnmnoreka [JOK

MIPOCTPAHCTBE.
Koopaunatsl BekTopa.

https://m.edsoo.ru/48db7058
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IIpocreiimme 3a1auu B
KOOpAMHATax

25

26

27

28

29

Yron mexny
BekTopamu. CkaysspHOe
NPOM3BEACHUE BEKTOPOB

Brruucnenue yrioB
MEXy MPSIMBIMH U
MJIOCKOCTSIMU

KonTponbnas pabota no
teme "BekTopsl 1
KOOpJMHATHI B
npocTtpaHcTBe"

[ToBTOpEHHE,
o0o011eHue u
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHue,
o0o011eHue u
cUCTEeMaTH3aIHs
3HaHUU. OCHOBHbIE
burypsl, QaxThl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

bubnunoreka LIOK
https://m.edsoo.ru/725effc4

bu6nmoreka [IOK
https://m.edsoo.ru/8efbe78e

bubmuoreka [{OK
https://m.edsoo.ru/77c22fch

bubnmorexa LIOK
https://m.edsoo.ru/1780ba5d

but6mmorekxa [IOK
https://m.edsoo.ru/078cd184
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IToBTOpEHME,
000011IEHE U
CUCTeMaTH3aIHs

but6mmoreka [IOK
https://m.edsoo.ru/7491efe0



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

3HAHUN. 3a1a4n
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IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3alIH
3HaHUU. 3agaun
MJIAHUMETPUHU U METO/IbI
UX pelIeHus

bubnunorexa LIOK
https://m.edsoo.ru/4dffda97
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IToBTOpEHME,
00001IeHE U
CHCTEMAaTH3allHs
3HaHni. OCHOBHBIC
burypsl, QaxTsl,
TEOpEMBI Kypca
CTepEeOMETPUHN
HToroBast KOHTpONbHAsS
pabora.
[IpomexyTounas
aTTecTalus.
IToBTOpEHME,
00001IeHHE U
CHCTeMaTu3alus 3HAHUI

bubmuoreka [{OK
https://m.edsoo.ru/74b2ad91

bu6nmorexa LIOK
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bubnunorexa LIOK
https://m.edsoo.ru/f465d10e
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHUS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IPHU PEILECHUH
' reOMETPHUECKUX 3324
23 OnepupoBaTh MOHATUSMH: MAPaJUICIBHOCTh M  TEPICHIUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIH YTOJI, TPAaHH JBYTPAaHHOTO yIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYIPaHHOTO yTJia
26 OmnepupoBarh MOHSATHUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHHK, 3JIEMEHThI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (ITMpaMUAa, MPHU3MA,
' NPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccupunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
. kmaccuukanuu  (BBIYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
TapajuIeIeTUIIe bl )
29 OmnepupoBatb TIOHSITHSIMH: CeKymast TUIOCKOCT, CEeYeHne
' MHOTOI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCTIONIB3YS METO]I CIIE/IOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:

BU/I CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXACHUE TEOMETPHUECCKUX BEIIMYMH IO 0Opas3iamM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pELICHUH CTaHJIAPTHBIX MAaTeMaTHYECKUMX 3ajlad Ha BbIYUCIICHUE
pacCTOSTHUM MEXIy JBYMsI TOYKaMH, OT TOUKH JIO MPSIMOHM, OT TOUYKHU JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 33124 Ha HaXO0XI€HUE F'€OMETPUUECKUX BEIMUYUH 10 oOpa3nam
WY aIrOpUTMaM, IPUMEHSs W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHIApPTHBIX MATEMATUYECKUX 3a1a4 Ha BBIUUCIEHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BBIYHCIISATH COOTHOIICHHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

7.16

7.17

7.18

W3BnekaTh, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTeKax U pUCYHKaxX

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMme

[IpuMeHATH mpocTEWIINE NPOrpaAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOJAC U

JKU3HH, paCliIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M NpPUMEHATH HW3YYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MIOCTPOCHHBIE MOJIEJN C UCIOJB30BAaHUEM TI'€OMETPUUECKUX MOHITHHA U
TeopeM, armapara aiaredpsl, pelmaTh MpakKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH

11 KUIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: WIMHIPUYECKAsl TOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKONM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KiaccudumupoBars B3auMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApPOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHHUS,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHMCAHHBIM B cdepy u
6.7 OTHMCaHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WX TEJIO
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOJAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble (QUTYpHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) TUIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPIPETUPOBATH M MPeoOpa3oOBbIBaTh WH(GOPMAILUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUIypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumenHsTh TEeOMETpHUECKUE (AKTHI JUTSI PEUICHUS CTEPEOMETPHUECKUX
6.12 3ajiay, MPEANONaraloliuX HECKOJbKO IIaroB peIHIeHUs, €CIU YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEBIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U




YMHOXCHUS BCKTOpPAa Ha YUCIIO, OGT:SICHHTB, KakKuMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

[TpuMeHsTH paBUIIO NapajuIeeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalIpHOEC IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAaMH, CKAJIIPHOC NPOU3BCACHHUEC, paCKIIabIBaTh BCKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIIaBaTb IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOI\/'I CUCTCMC KOOpAMHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

6.21

Pemate 3amaum Ha OOKa3aTEILCTBO MAaTEMaTHUYCCKUX OTHOIICHUM H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHA HU3BCCTHBIC MCTOABI IIpu PECIICHUHA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKHUX 3a/1av

6.22

IIpuBOAUTE NMpUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

[TpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha [paKTHKE: aHaJIU3UpPOBaTh
peasibHble CUTYallUM W TNPUMEHSATh H3yY€HHbIE TOHATHS B IpOLECCe
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pealibHbIE CUTYAl[Md Ha S3bIKE T'€OMETPUU, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHH U
TEeopeM, amnmnapara aareopsl, pemaTh NPakTUYECKUe 3a1aul, CBSI3aHHBIE C

HaXOXKXJACHUCM I'€COMCTPHUICCKUX BCIININH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

7.3

7.4

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: Mapajjie/ibHbIE TMpsIMbIE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapauleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocTeil. [Ipocteiiimme mpocTpaHcTBeHHBbIE (UTYpPHl Ha TJIOCKOCTH: TETpadJp,

KyO, mapajuieNenuies], IOCTPOSHHE CeUeHHM

[lepneHUKYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MaPAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM M INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIroJd MEXAY IpsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsST (QUIypbl Ha IJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIAPAX

IlonsAiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHHKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: N-yrosnpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, NpsAMOYTOIbHBIN NapaJlIeIeUIe]
u ero csorcraa. [Iupamuaa: N-yrojgbHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUJbI, IPABUJIbHAS U yCeU€HHAs MUpamMuiaa.

OJIEMEHTHI nNpu3Mbl U TMHUPaAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpaHHUKH: ITOHATUC




7.5

7.6

1.7

MIPaBUJIBHOTO MHOIOTpaHHUKA, MpaBWIbHAs NpPU3Ma M MpaBWIbHAs NUpamMuia,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummeTpusi B OPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MMHUPAMUJIAX, MapajuiesenuIeax, NpaBuibHbIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOM IOBEPXHOCTH WU IIOJHOM IIOBEPXHOCTH MNPSAMOHW IpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPsAMOM mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHEbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKTY IIOUIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
HWIMHIPUYECKON TOoBepXHOCTH. LlMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpa3yromias U 0Ch, TUIONIaAh OOKOBOMW U MOJIHON TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHNYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BepIIWHA, 0Opasyromias U OcCh,

MJI0MIaas OOKOBOM W TIOJHOM MOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pasyrolue u

BbICOTA, OCHOBAHUA U OokoBas INOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paauyc, ITuaMeTp, IIOMaab IOBEPXHOCTH chepbl. BzaumHoe
pacnosnoxkeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib
cdepbl

N300paxkeHune Ten BpallleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa
KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TapayieNienunena u ciuenctBuss w3 He€. OO0bEM IuIMHApA,

KoHyca. O0bEM 1mapa u miouaab chepsl




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEJ
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YToil Mexay BekTopamu. CxaiasipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3a1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH TOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKA3aTEJIbHbIE PACCYXKAECHHUS [pU pPEIIEHUH 3aj]ad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHUE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOKECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJi ONUCAHUS PEATTbHBIX MPOIECCOB U SABJICHUHN U MPU PEIICHUH
3aJa4, B TOM YHWCIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
OTIEpUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHUCHIBaTh rpadbl pa3IuyHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PEeLICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTENEHb C IIEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelieM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBbIIMNA OOIIMI JAETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M Jorapudpmamu, npeodpazoBaHus IPOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATh IOHATUSAMU: I1OCIENOBATEIbHOCTD,

apupmMeTuueckas porpeccusi, reoMeTpuyecKas mporpeccus,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 u  3X3, omnpeneauTeslb  MaTpHLbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C IIApaMCTPOM; IPHUMCHITH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTH
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCIOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHHUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pelieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaaa; NpuBOAWUTHE MPUMEPBI MAaTEMATUYCCKOTO MOJACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GYHKIMS, KOMITO3MLUS (QYHKIMH, JuHEeHHas (QyHKUIus, KBaapaTHYHAs
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUIUH, BBHINOIHATH MpPeoOpa3oBaHUsS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apupMeTHIeCcKoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEAIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOM perpeccuun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHl U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKUUMA pacmpelneieHuss U  IUJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE TMPUBOAUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH MHUPAMUJBI, TMPHU3MBI, KOHYycCa, IMIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHNs U3y4aeMbIX (PUryp, BBIIBUTaTh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIAH M KOOPAMHATHBIA METO.
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB ¥  SIBIICHUI; YMEHHE paclio3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaibHOW cTerneHH. JelcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

v Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETeHH

15 CuHyCc, KOCHHYC W TaHIEHC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

HeiictButenpuple  uyucia. ApupMETHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUYECcKUe YpaBHEHHUS

2.5 Henble n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeenuTenb MaTPULbI




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOobIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Maremartuka: anrebpa u HadaJla MaTeMaTHYeCKOr0 aHaJIn3a, reoMeTpus. Anredpa u Havaia
MaTeMaTudeckoro ananusa, 10-11 xmaccel/ Anumos 1L A., Konsrun FO.M., Tkauesa M.B. u

Ip., AkimonepHoe obmectBo «M3natenbeTBo «IIpocBerieHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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