MYHUIUITAJIBHOE KASEHHOE OBHIEOBPA3OBATEJIBHOE YUPEXKJIEHUE
«YIIBUHCKASA CPEJJHSASA OBIMEOBPA3OBATEJIBHAS IIKOJIA»

«PACCMOTPEHO»
Ha 3acemanun MO

npoTokoa Ne 1
ot «29» asrycra 2025r.
M.B.1BanoBa

«COI''TACOBAHO» «YTBEPXIAIO»
3amecTuTeNnb qupeKTopa mo YP N.O. qupekTopa
EcrecTB.— MaTeMaTnd. IMKIA MKOY «Ymbuackas COLIy MKOY «Ymbuackas COLL
T.B.ITangpa T.B. [lTangpa
« 29» amrycra 2025T. «29 » aBrycra 2025.
J]OKYMEHTFIO,DHMCAH
QNEKTPOHHOM NOANUCHIO
gepTM(hMK?E416F9[.)I‘DD157534122CA00172289380F7
Rerchamenon. ¢ 03,03 2055 ao 37 05.2026

(ID 7662914)

yueOHoro npeamera «I'eomerpus.
Yriy0seHHbIl YPOBEHb)
s ooyyaromuxcst 10-11 kimaccos

CocraBuiu:

YUHUTENIb MATEMATUKHU

BBICIIAs KBAIM(PUKAIIMOHHAS KaTETOPHS
OnrennHa MasiauToBHa [ali1ykoBa,

I. Ymesa, 2025 r.



HOACHUTEJBbHASA 3AIINCKA

HopmatuBHO-IIpaBOBbI€ JOKYMEHTBI, 00€CIeUnBaIOIINe OPraHU3alli0 00pa30BaTeIbHOM
JeSTeIbHOCTH 110 yueOHOMY npeamMeTy «I'eomeTpusi. YTiryOJaeHHbIH yPOBEHbY:

1. ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 (pen. ot 23.05.2025) «O6
obOpazoBanuu B Poccuiickoit @enaepauniny (¢ uzmeHeHusMu u OONOJHEeHUAMU, BCHYNUBUUUMU
6 cuny ¢ 01.09.2025),

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

B Denepanbublii 3akoH «O06 oOpasoBanuu B Poccuiickoit denepanumy» (Hauano oeticmeus
ookymenma — 01.03.2025);

4, ®enepanbublil 3akoH 0T 19.12.2023 Ne 618-D3 «O BHeceHUU M3MEHEHUH
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 MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit denepaunuu 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 BHeceHWM H3MEHEHMH B HEKOTOpbIe TMpHKa3bl MMHUCTEPCTBA MPOCBELICHUS
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 HEKOTOpbIE NpHUKa3bl MMHHCTEPCTBA IMPOCBEIIECHUS
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
obmiero oOpa3oBaHHs, OCHOBHOTO OOIIEro OO0pa3oBaHHUS M CPEIHEro oOIIero oO0pa3oBaHHS
(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.

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Iero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Yy4EHUs AUCLUIUIMH €CTECTBEHHO-HayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLIeHUU
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad4.

Ilenb ocBoeHuss mporpaMmsel yyeOHoro kypca «l'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pa3sBUTHE HHIMBHUIYaJbHBIX CIIOCOOHOCTEH OOy4arolIMXCsl NMpPU H3YYEHUM TIE€OMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecrevueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NecTBUH, creun(UYHbIX €OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Mpo(hecCHOHAIBHOrO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIB30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, paCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacimiMpeHue TPEICTaBICHUS O TEeOMETPUM KaK dYacTH MHUPOBOW KYJIBTYpHl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONWCHIBATH W HM3y4daTh pas3Hble SIBICHUS
OKpY’KaloIIero MHUpa, 3HaHHE MOHATUIHOrO amnmnapara mo pasgeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpuH;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (pUTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (HOpMylT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTH HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOT'OT'paHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBaTh T€OMETPUUECKUE MOJIEIH;

dopMHupoBaHWE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYECKUX TeopHuil, (GopMUpOBaHHE MOHMMAHUS POJU AKCHOMATHKH TPH TPOBEICHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB W AJTOPUTMOB pEILIEHHUS,
YMEHHUSI WX TPHUMEHSATh, MPOBOJIUTH JOKA3aTeNbHBIE pPACCYXICHUS B XOJE pPEIICHHS
CTEpEOMETPUYECKHX 337ady W 3aJad C [PaKTHUYECKUM cojepxaHueMm, (opMUpOBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHHUI U POJIM aKCHOMATUKU B TIPOBEIEHUH JISTYKTUBHBIX PACCYXICHUMH;



pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIECAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEANbHBIX KU3HEHHBIX CUTYAlUsX W MPU U3YUYEHUHU JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAbHbIX CUTyallui, HCCIEI0BaHUSA
MIOCTPOEHHBIX MOJENEH, UHTEPIIPETALIUU TIOJYyYEHHbBIX PE3yJIbTaTOB.

OCHOBHBIMU COZIEpKATEIBbHBIMU JIMHUSAMU YyueOHOro Kypca «l'eomerpus» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpallleHus», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh OIEPUPOBATH IOHATHSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepKATeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHHUH
pacopenensercs HE TOJbKO [0 COAEPXKATEIbHBIM JIMHUSAM, HO W 10 TrojaM OOYYEHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
OenepanibHO paboueil MPorpaMMebl, pacipeneiaEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydaronmecs
oOpalainuch HEOJHOKPAaTHO. OTO IO3BOJSIET OPraHMW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUI 00YJaroOlUXCs, pacliupssi U yriyouss e€, o0pa3ysi poUYHbIe MHOKECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTh yriayOn€HHOe M3yYeHHUE TeOMETPUHM  Kak
cocTtapsitolleil yueOHoro npeamera «MartemaTtukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas NMPEeMCTBEHHOCTh MEXAY OOIMIMM M HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
ckpenuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
IPOEKTHpPOBaHuE, n3oopakenne ¢puryp. OCHOBHBIE CBOMCTBA MapajLIeIbHOTO MPOESKTUPOBAHHUSL.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIBI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MJI0CKOCTeH. [Ipocreiimme npocTpancTBeHHBIE (UTYPHI HA TIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsIMOM NEpPHEHIUKYISIPHON
I10CKOCTH. OpTOroHainbHOE MpOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[lepneHAuKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIOCKOCTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IIPSIMOYTOJIBHBIN TMapaJuleJIeNIAIel W ero coWcrBa. Kparyailime oyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MPaBWIbHOM NHpamuiel. [IpaBuiIbHBIE MHOTOIpAaHHUKMU: NPaBUJIbHAS NPU3MA W MPABUIIBHAS
NUpaMuJia, paBUiIbHAS TPEYToJibHAs MUpaMUJa U MPaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMMOBEPXHOCTH TPsAMOHM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM NPABUIBHBIX MHOIOTPaHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPbI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbl. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTtue koMmiuianapHsle BeKTOpbl. [Ipu3Hak KoMIIaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3b MEXAy KOOpAMHATaMH BEKTOpa M KOOPAMHATAMU TOYEK. YTOII
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3ymoiine mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHus Ha mIockocTu. Pa3BépTka nununapa u konyca. CUMMeETpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHUKA, OMICAHHOTO OKOJIO chepsl, chepbl, BINCAHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momobus, romoreTvs. PemieHue 3agad Ha IUIOCKOCTH C HUCHOJIb30BaHHUEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbI MOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. IIpsMoyronbHas cucTemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOICTBa JBIWKEGHUW. BHIbI ABMKEHUN: MapasiedbHBIA MEepPeHOC, IEHTpajdbHas CUMMETPUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUH, NPOLEAYP TPaKJaHCKOrO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHUHCKOrO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEpECax 370pOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIACTU OKpYXKAIoIIeH cpefbl, INIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKH W OOILIECTBEHHOW MPAKTUKH, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNICHUs IOHSITUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIaTeNIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

MCIIOJIF30BaTh BOIMPOCHI KaK MCCIEN0BATENCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, TMPOIIECCAa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIIeHUS 3a/1a4H,

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
pemraeMoi 3a1auu, BHICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COIMOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 3a/7a4 TNPE3CHTAMUA |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonity 10 kjacca oOyyaromuics HAyqIUTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHA W3 HHUX NPU  PELICHUH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIMPOBATH MHOTOTPAHHUKY, BEIOMPasi OCHOBAHUS JUIs KIIacCH(DUKAINH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAaMH, BBIIOJHSTEH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHMMETpPHUSI B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JO0Ka3aTeNbCTBO MAaTEeMAaTHYECKUX OTHONICHWH M HaxXOXKJIEHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPH PEUICHUH CTEPEOMETPHUYECKUX 3a/1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHBIe CUTYaIluH, TPUMEHSITh W3YUEHHBIE MOHITHS B IPOIIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHA W TEOpeM, ammapara aireOphl, pemaTh MPaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BHTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMH, CBI3aHHBIMH C IWIMHAPUICCKON, KOHUYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHHs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHUSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIIATH COOTHOIICHHSI MEXKIY TUIOMIQISIMHA ITOBEPXHOCTEH U 00BEMaMU TI0T00HBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTaBICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiath TEeOMETPUYECKUE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITIOJHATh M300paKeHHsST MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaiieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYca (MapaliebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKne (aKThl JUIsl PEIICHUS CTePEOMETPUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH MOJYUCHHBIC 3HAHWA Ha M[IPAKTUKC: CpaBHHUBATb, AHAJIM3UPOBATL U
OLICHMBATh PEAbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC TIOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa PELICHUS MaTeMaTH4eCKu C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHBIC C HAXOXK/ICHHEM I'€OMETPHUCCKIX BEJIHMYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Kourpoabuble IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI
https://resh.edu.ru/office/user/profile/
1 BBejieHHE B CTEPEOMETPHIO 23 1 httpsr//www.yaklgss.ru/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
2 B3aI/IMHoe paCHOJIO)KeHI/Ie Hp?[MI)IX B 6 1 https://WWleaklasslru/
MPOCTPaHCTBE https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
3 [TapannenbHOCTh MPSIMBIX U 8 https://www.yaklass.ru/
IUTOCKOCTEH B MPOCTPAHCTBE https://ege.sdamaqia.ru
https://resh.edu.ru/office/user/profile/
4 [MepneHAUKYIAPHOCTD IPSAMBIX U o5 https://www.yaklass.ru/
IJIOCKOCTEN B IMPOCTPAHCTBEC https://eqe_sdamqia_ru
https://resh.edu.ru/office/user/profile/
5 VIJIB U PACCTOSHHS 16 1 https://www.vaklgss.ru/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
6 MHOTOrPaHHHKH 7 1 https://www.vakle'lss.ru/
https://ege.sdamagia.ru
7 Bekropsl B mpocTpaHCcTBE 12 https://resh.edu.ru/office/user/profile/



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/

8

[ToBTOpEeHME, 0000IIEHNE U
CACTEMATH3AIHS 3HAHWI

https://www.yaklass.ru/

https://ege.sdamagia.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ Konrposbubie IIpakTuueckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
https://resh.edu.ru/office/user/profile/
1 AHanuTuyeckas reoMeTpHs 15 1 httpsr//www.yaklgss.ru/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
2 HosropeHnue, 06obwweHHE 1 15 1 https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
3 OO0BEM MHOTOrpaHHUKA 17 1 https:// WWW'Vaklé_ISS'rU/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bparenus 24 1 https://www.yaklgss.ru/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
5 [Inomany moBepXHOCTH U 0OBEMBI 9 1 https://www.vaklass.ru/
KPYIJIBIX TEJI https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 JTIBHKeHUsS 5 1 https://www.vakle_lss.ru/
https://ege.sdamagia.ru
; [ToBTOpeHue, 0000IICHNE U 17 ) https://resh.edu.ru/office/user/profile/

CUCTeMaTHU3alus 3HaAaHUN

https://www.yaklass.ru/



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

INIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

102

https://ege.sdamgia.ru

KommuectBo yacos

Bcero

KoHTtposbHbIe
paboTsl

IIpakTrueckue
paboThI

[ara n3yuenus

IInan ®daxt

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX TPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, psimas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, napannenLHHx prIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeceKaroImecs mpsmas ¥ MIoCKOCTh;
MOJIYTIPOCTPAHCTBO

IlonsTus: NnepeceKarommecs mIoCKoCTHy,
InepeceKarommecs npsaMas U rjiI0OCKOCTh;
MOJIYIIPOCTPAHCTBO

01.09.

01.09.

08.09.

08.09.

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX O0HEKTOB

15.009.



https://ege.sdamgia.ru/

MHororpaHHUKH, H300paKeHHE POCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

15.009.

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX. Crioco05b1 3aJaHusg
IpsAMBIX U IUIOCKOCTEH B IIpOCTPAaHCTBC.
O0o03HaueHus MpsAMBIX U IIOCKOCTEHN

22.09.

22.09.

29.09.

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

29.09.

11

12

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTyudeHHbIX
m1ockocTel. PackpammBaHue NOCTPOEHHBIX
CEUEHUN pa3HBIMU I[BETaMH

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus morydeHHbIX
10cKocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

N3o0pakeHue ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux péopa.
N300paxeHue nepeceueHus MoTydeHHBIX

06.10

06.10

13.




IJIOCKOCTEN. PackpaimBaHue MOCTPOESHHBIX
CEUCHMH pa3HbIMU LIBETAMU

14

15

16

Merton cinenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB sl HOCTPOCHUS CEUCHHUIA.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

Meton ciie1oB U1l IOCTPOEHUS CEUECHU M.

CBoiicTBa nepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEN

13.

20.10

20.10.

17

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MIOCTPOEHUS

10.11

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

10.11.

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOEHUS

17.

20

21

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

[ToBTOpenue mranumerpuu: Teopema o
PONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTrOJILHUKOB

17.

24,




22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUHU M CTEPEOMETPHH

24.

23

Kontposnbnas padota "AKcruombl
crepeomerpuu. Ceuenus"

01.12.

24

25

B3aumHoe pacrosnoxeHue npsMbIx B
npoctpancTBe. CKpelBaroLUIecs MpsMble.
[Ipu3Haky CKpenuMBaOMUXCS MPSAMBIX.
[TapatenpHbIE IPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnun
MapaJuIEIbHBIX MPSMBIX INIOCKOCTBIO

01.12.

08.

26

27

28

29

[TapanmnenpHOCTb TpeX MpsiMBIX. Teopema o
TpEX MmapajuleNbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHbIE
CBOWCTBA MapaJuIeIbHOTO MPOESKTUPOBAHMSL.
N306paxenue pazHbIx Guryp B
NapajuieIbHON IPOEKIINU

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3amaun Ha JOKa3aTeIbCTBO U MCCICA0BAHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

08.

15.12.

15.12.

22.




30

31

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSMOK 1
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeNbHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

22.

29.12

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

29.12.

33

[NapannenbHast MPOEKIHS, TPUMEHEHUE JUTSI
MIOCTPOCHHUSI CEUEHHH KyOa U
napauienenumnena. CBoncTaa
napasiesienumnea 1 mpu3Mbl

12.01

34

35

36

[TapannensHele ockocty. [IpusHaku
NapajlIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MApaJIENBHOCTH MPAMBIX [IEPECEUCHUS TTPU
MIEPECEUCHUH JBYX MapalIeIbHBIX
IJTIOCKOCTEH TpeThen

12.01.

19.01.

19.01.

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,

26.01.




3aKJIIOYEHHBIX MEKy NapajuleIbHbIMUA
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOM €
JABYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

[ToBropenue: Teopema [Tudaropa Ha

38 26.01.
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS 02.02.
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO 02
napasuiefienuneaa

41 Boruncnenue JUIMH OTpE3KOB B KyOe U 09.02.
MPSIMOYTOJIBHOM Tapajuiesenuree
[lepnieH IUKYISIPHOCTD MPSMOM U MIOCKOCTH.

42 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U 09.
IJI0CKOCTH
[lepneHuKyISPHOCTD MPSMOM U MIIOCKOCTH.

43 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U 16.
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN 16.
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45 [TmockocTH U MEPIEHIUKYISPHBIE UM ’3
MPSIMbIE B MHOTOTPaHHHUKAX

46 [1nockocTH U NepreHIUKYISPHBIE UM ’3
MPSIMbIE B MHOTOTPaHHHUKAX

47 [lepnenaukynsp u HaknoHHas. [loctpoenue 02.03.
MEePHEHIUKYIISIPA U3 TOYKH HA MPAMYIO

48 [Tepnenaukymnsip u HaknoHHas. [Toctpoenue 02.03.




NEPIEHIUKYIISIPA U3 TOUKU Ha IPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

49 09.
u oOparHast)

50 Teopema o Tpéx nepneHaAnKyIApax (mpsmas 09
1 oOpartHasi) '

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU 16.

59 ITouck neprneHaAuKyISIpHBIX MPSIMbIX C 16
MIOMOILBIO NIEPIIEHIUKYIISPHBIX INIOCKOCTEH

53 OpTOroHajibHOE MPOEKTUPOBAHUE 23.
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

o4 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO 23.
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 MPaBUILHON MTUPAMHJIBI C TTOMOIIBIO 06.04.
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [limockoctu cummerpuii B 06.
MHOT'OI'paHHHKaxX

57 [Ipu3Hak nepneHAMKyJIIpHOCTH IPSIMOU U 13
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTPaHHHUKH. Pacdyér 13
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 20
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OIyCTUTH HEPIIEHANKYISAPHIL:

60 CUMMETpPHUS, CABUI TOUKHU IO NapaJljIeIbHON 20.

IpsAMOI




61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHE PACCTOSIHUN

27.

62

63

64

65

Konrponsnas padora "B3anmuoe
PacIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

27.04.

04.05.

04.05.

11.05.

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

[Ipu3Hak nepneHaANKYJIAPHOCTH IIIOCKOCTEN;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIIPHBIX TPETHEN
IIJIOCKOCTH

11.05.

18.05.

18.05.

69

[IpsimoyronbHBIN napasuienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

25.05

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIesia U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecke U MPUKIaIHbIE 33/1a4H,




CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHUEM
IIPpsAMBIX U IINIOCKOCTH

72

73

74

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSIMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MPOCTBIX CUTYaILUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHUKYIISPHON MIJIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHThI ChepPUIEeCKON TeOMETPUH:
reo/Ie3nuecKie JMHUN Ha 3eMIie

KonrtponsHas padora "Yrisl 1 paccTostHUS"

79

Cucremaruzanus 3HaHuM "MHOTOrpaHHUK U
€ro AJIEMEHTHI"

80

81

[Tupamupa. Buasl nupamun. [paBunsnas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
IIpaBunbHas npusma

82

[Ipsmoit napamienenunes, TpsSIMOYTOJIbHbBIN




napaiesnenumnes, Kyo

Brinykibsie MHOTOrpaHHuKH. Teopema

83 . 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [IpaBuio mapamienenurnena 1

90 YMHOX€EHNE BEKTOpa Ha YNCIIO0 1

91 Paznoxenne BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

98 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1

99 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 HroroBast koHTpobHAs paboTa 1




102 O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KUIIACC

KomngecTBo yacos

Jara uzydyeHus

Nen/m  Tema ypoka B KonTpoJibHbIe [IpakTueckue
cero
paboThI paboThl
[Lnan ®dakr

1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1 02.09
Ha IIOCKOCTH M B IIPOCTpaHCTBe" R
[ToBTOpenue temsl "CkasispHoe

2 1 02.09.
IIPOU3BEICHNE BEKTOPOB"

3 [ToBTOpeHue TeMsl "Brruncnenue yria 1 04.09
MEXly BEKTOpaMH B IIPOCTpaHCTBE" '

4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1 09.09
MPOXOAAIIEeH uepe3 1Be TOUKHu" '

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 09.09
YpaBHEHHE TUIOCKOCTH B OTPE3Kax '

5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 11.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax '

7 BexTopHoe npousBenenue 1 16.09
JInneliHble HEPABEHCTBA, JINHEWUHOE

8 P : 1 16.09
MIPOrpaMMUpPOBaHHE
JInHEeNHbIE HEPABEHCTBA, IMHEMHOE

9 P : 1 18.09
IIPOrpaMMHUPOBAHHE

10 AHanmMTUYECKHE METObI pacuéra yria 1 53.09
MEXIy NPSIMbIMH B MHOTOTPaHHUKaX '
AHanuTHYecKue MEeTO bl pacuéTa yria

11 P T 1 23.09

MCKAY MJIIOCKOCTAMU B MHOTOI'paHHHKax




®dopmysa pacCTOSHUS OT TOUKH J10

12 25.09.
IJIOCKOCTHU B KOOpAUHATAX
HaxoxneHnue paccTossHUi OT TOUKHU 10

13 30.09.
IJIOCKOCTH B KyOe
HaxoxneHue paccTostHui OT TOUKHU 70

14 P ’ 02.10.
ILJIOCKOCTH B ITPABUJIBHOW IUpaMuIe
KontposbHas pabota "AHamuTuyeckas

15 " 07.10
reomMeTpus
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

16 P P 07.10
MHOTOT'PAHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIEI0B 09.10
CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE

18 IUIOCKOCTH, IIEpeCceUYeHUs IPSIMBIX U 14.10
IIJIOCKOCTEN
[TapannenpHbIE IPSMBIE U TNIOCKOCTH:

19 P P 14.10
MapajuieIbHbIE CEUEHUSI
[TapannenpHble IPSMBIE U IUNIOCKOCTH:

20 b b7 16.10
pacy€T OTHOLIEHUI

21 [TapannenpHble IPSAMBIE U INIOCKOCTH: YTJIbI 2110
MEK1y CKPEIIMBAIOIIMMHUCS IPSIMBIMU '
[TepieHAMKYASIPHBIE TPSMBIE U TUIOCKOCTH:

29 CTaHJIapTHBIE MAPbI IEPIECHIUKYIISIPHBIX 21.10
IJTOCKOCTEHN U MPSIMBIX, CHAMMETPHH '
MHOTOI'PAHHUKOB

93 [lepnenaukynsipHbIe TPSAMBIE U TUIOCKOCTHU: 2310
TEOpeMa O TpeX NEPIEHIUKYIIApax '

24 [lepneHquKyIsIpHBIE IPSAMBIE U IUNIOCKOCTH: 06.11.




BBIYHUCIICHUSA JJIMH B MHOI'OI'paHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEHUs
moxo0ust

[ToBTOpEHUE: MIIOIIAI1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUS
noxoous

11.11

11.11.

13.11

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

18.11

29

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TIJTOIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOJ00Us

18.11

30

31

Konrtponsnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHHUKOB'

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

'

20.11

25.11

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKIIUU yTiia

25.11

33

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJuiesenumnesaa

27.11

34

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYHCICHHEM 00BEMA OpAMOYTOJIbHOT'O

02.12.




napajjicicnuicaa

35 OO0BEM TIPSIMOU TIPU3MBI 02.12

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C 04.12
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI '

37 HpI/IKJIElI[HI)Ie 3a/1auu, CBS3aHHBIE C 00BEMOM 09.12
MIPSIMOU TTPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 omnpeaenéaHoro uarerpana. O0bpém 09.12
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém 11.12
A PAMH/TBI

40 dopmyna 06béma nmupamuabl. OTHOIICHKE 16.12
00BbEMOB NMUPaMHU/J ¢ OOIIUM YIIIOM '

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE 16.12
00BEMOB MUPAMHU/] C OOIIUM YTIIOM '

42 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C 18.12
00bEMaMU HaKJIOHHOW MPU3MBbI '

43 CrepeoMeTpUUeCcKre 3a]]a4, CBSI3aHHBIE C 23.12
00BEMaMU TUPaAMUJIBI '
[Ipuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN 23.12
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI 55 19
Ten", CBA3aHHBIE C 00BEMOM MTUPAMMIEI o

16 [Tpumenenne o0bEMOB. Brruncienue 30.12.

pacCTodHuA A0 IMIIOCKOCTU




Kontponbnas padota "O0bEM

47 | 13.01.
MHOT'OTPaHHHUKA
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON 13.01.
MMOBEPXHOCTHU

49 Hunuuap. [psmoii KpyroBod HUIMHAP. 15. 01
[Tno1maas MOBEPXHOCTH LMIMHIPA T

50 Konunyeckas moBepxHOCTh, 00pa3yroIiue 20. 01
KOHMYECKOM noBepxHocTU. Konyc o
CedeHue KOHYca MIOCKOCTHIO

51 Y ’ 20. 01.
rapajuieIbHOMN TNIOCKOCTH OCHOBaHUS
YceuéHnslil konyc. M300paxeHne KOHyCOB

52 . 22.01.
1 YCEUEHHBIX KOHYCOB
[Tmomanas 6OKOBOM MOBEPXHOCTH M MOJIHOU

53 P 27.01.
MMOBEPXHOCTU KOHYCa
IImomane OOKOBOM MOBEPXHOCTH U ITOJTHOH

54 P 27.01.
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE, 29.01.
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JIOKA3aTEJIbCTBO U BBIYUCIICHUE, 03.02.
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
[Ipuknagabie 3a/1a9n, CBA3aHHBIE C

57 P : 03.02.
UUATUHIPOM
[Ipuknagabie 3a/1a9n, CBA3aHHBIC C

58 P : 05. 02.

MUJIMHAPOM




59

Cdepa u map

10. 02.

60

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa

10. 02.

61

62

ITepecedenue cdepsl U m1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps miockoctsro. Bun u
n300pakeHue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

12.02.

17.02.

63

Cummerpus chepsl u mapa

17. 02.

64

65

66

CrepeoMeTpuuecKue 3aaud Ha
J0Ka3aTejIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co cepoit u mapom, MOCTPOSHUEM UX
CE€YEHU MIOCKOCTHIO

CrepeoMeTpuuecKue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, MOCTPOECHUEM UX
CE€YEHUM MIOCKOCTHIO

[IpuknanHelie 3ana4m, CBsI3aHHBIE CO chepoi
Y IIapoM

19. 02.

24.02.

24.02.

67

[ToBTOpPEHUE: OKPY)KHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
Mog00HUs

26.02.

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOTI'OIrpaHHUKOB

03.03.

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

03. 03.




70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

05.

03.

71

72

73

Konrponsnas padora "Tena 1 moBepXHOCTH
BparuieHus"

006bem mumuHapa. Teopema 00 00bEMe
MPSMOTO ITUIMHAPA

Brruncienune 00EMOB TEJT C HOMOIIBIO
onpeaenéHHoro uurerpana. O6bpEM KoHyca

10.

10.

12.

03.

03.

03.

74

75

76

[Inomjaayu 60KOBOM U MOITHON OBEPXHOCTH
KOHYyca

CrepeoMeTprYEeCKUE 3a/1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA
[Ipuknanueie 3agaun o Teme "OOBEMBI
IJI0ILA I TOBEpXHOCTEN Ten"

17.

17.

19.

03.

03.

03.

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 006béme mapa. [lnomaas cdepsl.
CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB T1apa, MapoBOTO
CerMEHTa M IIapOBOT0 CEKTOPa

24.

03.

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepsl. COOTHOIIEHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX Tl

24.

03.

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYECKUE 3319, CBI3aHHBIC C

26.03.




BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIa e
MOBEPXHOCTEM

80

81

82

KonTponbnas pabora "[Tnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBukeHust u paBeHCcTBO Guryp. O0miue
CBOIWCTBA JBHKCHUI

Bupl aBrKeHU: MapauieaIbHbIN IEPEHOC,

LEHTPaJIbHAsl CAMMETPHUS, 3€pPKaIbHAS
CUMMETpPHS, TOBOPOT BOKPYT MPSMOi

07.04.

07.

09.

04.

04.

83

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Olinepa

14.

04.

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUOKCHU S

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

14.

16.

04.

04.

86

O6o0maroiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3Hanuii: "[lapanienbHOCTb
IPSIMBIX U IJIOCKOCTEN B MPOCTpaHCTBE"

21.

04.

87

Ob6o61matomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuii: "BexTopsl B
npocTpaHcTae”

21.

04.

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToJ1I0B Kypca reometpun 10—11 kiaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B

23.

04.




npoctpaHcrtae"

89

Oo6o6maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"

28.04.

90

91

92

93

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anms 3Hanuii: "O0bem
MHOrorpaHHuka"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

28.04.

30.04.

05.05.

05.05.

94

95

96

WroroBas koHTpoJsIbHAs paboTa
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs
3HAHUU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

07.05.

12. 05.

12. 05.

97

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

14. 05.




98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

19. 05.

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

19. 05.

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK

HAayYKH U ec POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

21.05.

26.05.



MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI

10 KJIACC
Koxn . .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl CpeHero oouero
LA o0pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
7.2 [TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX NIPU PELICHUH T'€OMETPUUYECKHUX 3a1a4
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHIEHAUKYISPHOCTD MPSMBIX U IUIOCKOCTEN
7.4 KnaccugunupoBars B3auMHOE pacnoIokKeHNe NPSAMBIX U IUIOCKOCTEH B TPOCTpaHCTBE
75 OnepupoBaTh MOHATUAMHU: ABYIPAaHHBIN Yroy, T'paHH JBYTPaHHOrO Yyrjia, peOpo IBYIpaHHOIO yria, JUHEWHBIH yroi
JBYTPaHHOIO yIJja, IpagyCcHas Mepa JBYTpaHHOIO yria
76 OHGpHpOBa"fB MOHATUSIMA: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK, 3JEMEHTbl MHOIOIPaHHUKA,
MPABWJIbHBIN MHOTOI'PaHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUPaMUAa, IpU3Ma, PSMOYTOJIbHBIN Mapajienenumne, Kyo)
78 KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS s KiaccuuKaluu (BBINYKIblE UM HEBBIMYKJIbIE
' MHOTOTPaHHUKH, IPAaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE M HAKJIIOHHBIE MTPU3MBI, TapasuIeIeHUIe /bl)
7.9 OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHHUS CEUCHUI MHOTOT'PaHHUKOB, CIIOJIb3YSI METO/]I CJIEI0B
711 Ctpouth cedeHHs MHOTOIPAaHHHUKOB METOJ/IOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
' 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaxXOXKIEHHE TI'€OMETPHUYECKHMX BEIHMYMH MO OOpas3llaM WM AJITOPUTMaM, MPUMEHSsS H3BECTHBIC
7.12 AQHAIUTUYECKUE METOJBI MIPU PELIEHUH CTAaHIAAPTHBIX MAaTEMATUUYECKUX 337ad HA BBIUMCIIEHHE PACCTOSHUN MEXIYy IBYMS

TOYKaMH, OT TOYKH O HpﬂMOﬁ, OT TOUKHU IO IIOCKOCTHU, MCKAY CKPCIINBAOIIUMUCS MMPAMBIMHA




PemnraTs 3aa4Yi Ha HaxXO0XIACHHUEC TI'€OMCTPHYCCKUX BCIUYHUH II0 o6pa3uaM WM aJropurMam, IPUMCEHAA HU3BECTHEBIC

7.13 AQHAJUTUYECKHE METOJbl TPH PEHICHHUH CTAaHAApPTHBIX MAaTEeMAaTHYeCKUX 3a/1ad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIINBAIOIIUMHUCS TPSMBIMU, MEX/Ty TPSMOI U IIIOCKOCTBIO, MEXIY IJIOCKOCTSIMHU, JIBYTPAaHHBIX YTJIOB
214 Bbruncisate 00bEMBI M IJIOIIAAM IMOBEPXHOCTEH MHOTOTPaHHHMKOB (TpU3Ma, NHUpaMuIa) C HpUMEHEHHEeM (OopMyl,
' BBIYHCIIATH COOTHOIICHHS MY/ IUIOIIAISIMU MOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATUSMH: CUMMETPHS B HMPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CUMMETPHUH, IIEHTP, OCh U IIJIOCKOCTh
CUMMETPHH (QUTYPHI
716 N3BnekaTh, NpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (urypax,
' IPE/ICTaBICHHYIO Ha YePTeXaxX U PUCYHKAX
717 [MpumeHsaTh TeoMeTpuueckue (GakThl JUIS PEIICHHS CTEPEOMETPUYECKUX 3a/ad, MPEAINOJararoluX HECKOIBKO IIaroB
' pELICHUS, €CIIU YCIOBHUS IPUMEHCHUS 3a/IaHbI B IBHOU Gopme
218 [lpumeHsATh TpoOCTEHIIMe NpOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI MPU PEIICHUU
' CTEPEOMETPUYECKHX 3a/1a4
719 [IpuBOaMTE TpPUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B INMPHUPOAE W JKU3HHU, PAClO3HABATh IPOSBICHHE 3aKOHOB
' T€OMETPUH B UCKYCCTBE
[MpuMeHsATh MONyYeHHbIC 3HAHHS Ha MPAKTHKE: aHAJTH3UPOBATh PEATbHBIC CUTYAllUU U MPHUMEHSITh U3y4YCHHbBIC MOHATHS B
220 IpoIliecce MOUCKA PEIICHUSI MATEMaTHYECKH CPOPMYITUPOBAHHOMN MPOOIEMBI, MOJICTUPOBATh PEabHbBIC CUTYAI[UH Ha SI3bIKE

TCOMETPHH, HUCCIICAOBATH IMOCTPOCHHBIC MOJCIMW C HCIOJB30BAHUEM T'COMETPHUUYCCKUX MIOHATHH H TEOPEM, alIapara
aJir e6pBI, pelaTh NPAKTHYCCKUC 3ada9U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYNH



11 KJIACC

v IIpoBepsiemble npeAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOIi MPOrpaMMbI cpeHero oo1ero
oA o0pa3oBaHust
pe3yJbTarta
6 I'eomerpus
6.1 OnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAs IOBEPXHOCTb, OOpa3ylollMe LWIMHIPUYECKOH MOBEPXHOCTH, LMIMHID,
KOHHMYECKasi IOBEPXHOCTb, 00pa3yloIine KOHUYECKONH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 PacrioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa U 1m1ap)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccudunmpoBars B3auMHOE pacoyiosKeHHe ChEephl U IITOCKOCTH
6.5 OnepupoBaTh MOHSATHSMHU: IIAPOBOM CErMEHT, OCHOBAaHME CETMEHTAa, BBICOTa CEIMEHTA, IApOBOM CIIOW, OCHOBaHME
' IIapOBOTO CJI051, BBICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (hopMyI
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPaHHMK, BIMCAHHBIM B cepy M ONUCAaHHBIA OKoJO cdepwl, cdepa, BNHUCaHHAS B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS
6.8 BbIuucnaTe COOTHOIIEHUS MEXTy TIIOIIASIMH ITOBEPXHOCTENH U 00bEMaMU MOJOOHBIX Tel
6.9 N300pakaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIC) IJIOCKHE YEPTEXKHU U3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH
CEeueHUsI TeJ BpallleHUs
6.11 W3BnekaTh, WHTEPIPETUPOBATh W MPEeoOpa3oBBIBATh WH(POPMALHIO O MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax,
NpPEe/CTaBICHHYIO Ha YepTeKaxX U pUCYHKaX
6.12 [TpumeHsTh TeoMeTpudeckue (aKThl IS PEIICHUS CTEPEOMETPHYECKUX 3ajad, IMPEINoJaraloiiiXx HECKOIBKO MIaroB
' pEeIIeH s, eCIIi YCIIOBUS IPUMEHEHUS 33/IaHbI B SIBHOW (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATe NeHCTBUS CIIOKEHHsSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB M YMHOXKEHMsI BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKMMU

CBOMCTBAaMH OHHU 00J1a1af0T




6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICruIcaa mpru CI0XKECHUHU BEKTOPOB

OnepupoBaTh HNOHSTHUSIMU: JAEKApTOBbl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB,

6.16 KOOPJMHATBI BEKTOPA, yroJ MEKIY BEKTOPAMH, CKAIAPHOE INMPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI
6.17 HaxoauTh CyMMy BEKTOPOB M IIPOM3BEIEHHE BEKTOpA HA YMCIIO, Yroj MEXIy BEKTOPAMH, CKAISPHOE MPOM3BEIEHUE,
PaCKJIaIbIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBarh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemiars npocTelinye reOMETPUYECKHE 3a/1a4K HA IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA
6.20 Pemnath 3a7aun Ha J0KA3aTEbCTBO MATEMATUYECKUX OTHOIICHHIM M HAXOKIEHHE N€OMETPHUECKMX BEJIMYMH 110 00pasiam
' WM QJITOPHTMAaM, IPUMEHSS U3BECTHBIE METOIbI IPH PEIIEHMHI CTAHIAPTHBIX MATEMATHYECKHX 3a/1a4
6.21 [IpuMeHATh TPOCTENIIME TPOrPAMMHBIE CPEJACTBA M JJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI [IPU  PEIIEHHH
' CTEPEOMETPUYECKHX 3a/1a4
6.2 [IpUBOMUTH MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B TMPUPOJAE M SKU3HH, DPACIO3HABATh MPOSBICHUE 3aKOHOB
' reOMETPHH B HCKYCCTBE
[IpUMeHATh TIOJyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PEAbHbIE CHUTYAIlMd M MPUMEHSATh M3yYEHHBIE TIOHATUS B
6.23 IpoLECCe MOMCKA PENIEHHsT MATEMATHYECKH CPOPMYITUPOBAHHOM MPOOIIEMBI, MOJEIUPOBATh PEAbHBIC CUTYAIlMH Ha A3BIKE

TeOMETpHUH, HUCCICAOBATH IMOCTPOCHHBLIC MOACIIN C HCIOJIb30BAHUEM TI'C€COMCTPHYICCKUX MOHATUH H TCOpEM, alIapara
aJir e6pBI, peliaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUYICCKUX BCIIMYNH




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Koxa
7

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

['eomeTpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoOe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIJICIbHBIC
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJIJIeHLHOCTb NpsAMBIX U MJIOCKOCTEeHl B
MPOCTPAHCTBE: MApAJUICIbHBIE NPSMbIE B NPOCTPAHCTBE, MNAPAILICIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpBHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenumnen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

HepHGHI[I/IKy.HﬂpHOCTB HpHMOI\/JI U IUIOCKOCTU: TNCPHCHAUKYIIAPHBIC IIPAMBIC B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBbHBIC U NCPICHAUKYIIAPHBIC K IINIOCKOCTH, MPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, TPOEKIUs (PUTYphI Ha
MI0CKOCTh. [lepreHIuKyasIpHOCTh MIIOCKOCTE: MPU3HAK MEPHEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema 0 TpEX MmepreHIuKyIIsipax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHl MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBbI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajjienenunea u
ero csoictBa. Ilupammna: N-yrosnbHas nupamuja, TpaHU U OCHOBAHWE IMUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJIBI, MpPaBUJIbHASA U YCEUEHHAs] MHUpPaMHA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAas MpHU3Ma M MpaBWIbHAS NHUpPaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOACKa’aAp M ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CMMMETPUM B  NHUPAMHJAAX, HNapajuielenunenax, MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbluncnenne >1€MEHTOB MHOTOIpPAaHHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMO mpu3Mebl. [Inomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW NUPAMHBI, TE€OPEMA O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
I'eometpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckasi moBepxXHOCTh, 00pa3yrolue KOHWIECKOW TOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW moBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 0Opa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, 1Tuamerp, IIonaas MOBEpXHOCTH cdeprl. BzanmHoe
pacrionio’keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

6.5

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

KoMOuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, cepa, BucaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIFHOTO Tapajuiesienunena u cieacTeus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaabs chepol

6.7

6.8

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHHUS MEXTY TUIOMIAIIMUA TIOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEJI

Ceuenust munuHApa (MapaUiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHHUs I1apa

6.9

Bexktop Ha miockoctu M B mpocTtpaHcTBe. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopauwHATBl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHOe
IIPOU3BE/ICHHE BEKTOPOB. BpIuncieHne yriioB MeXIy NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA TEOMETPUUYECKHX 3a/1a4




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

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, QJITOPUTMAMH PpELICHMs 3a/ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IIPU3HAK, JOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IMPUMEHSATh UX; YMEHHE (OPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTUYecKOW MHIYKLUY;
IIPOBOAMTD JI0KA3aTeNbHbIE PACCYKICHUS MIPU PELICHUH 33]a4, OLIEHUBATh
JOTMYECKYI0  IPAaBUIbHOCTh  PACCYXKJEHHH; yMEHHE OIepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, IIOJIMHOKECTBO, OINEpallMy HajJ MHOXKECTBaMHU;
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATIBHBIX MPOLECCOB U SIBJICHUM U NPU PELIECHUH 337134, B TOM
quciIe U3 IPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepUPOBaTh MOHATUAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IEeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE MCIIONIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00Iunit
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
paloHalIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYEcKas IpOrpeccus;




yYMEHHUE 3a/laBaTh I1OCJIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOJIUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IOHATHSAMH: pPalMOHAIbHBIE, WPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIUYHBIX IPUEMOB; pPEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu U peallbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIUSA, aCUMIITOTHI Ipaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOU3BOJHBIE  CYMMBI, TNPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUIEHOB C HCIOJb30BAaHHWEM ammapara MaTeMaTHYecKOIo
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaia; NpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOroO MOACIUPOBAHUA C




nomoInbio auddepeHInanTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYrHX Y4eOHBIX NPEIMETOB W 3a/1ady U3 peallbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO HabOpa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIBI CIIOKEHHS W YMHOXEHHS BEPOSTHOCTEH, (opMyiy MOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BEJMYMHBI, (QYHKIMHA  pacOpeleNieHuss U IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHUE TPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPAMbBIC, NapaJLIEIbHOCTh U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHUE HCIOJIb30BaTh MPH PEUICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOWEAAb (QUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LUIUHApA, O0BEM Kyda,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUInHApa, KOHYCA, YMCHHUC CTPOHUTH CCUYCHUC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHHWKH, (PUTYpBI M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh ONpeAeIeHU U3ydaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh T'COMETPUYCCKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (QOPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUIbI, MPU3MBI, ITHIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIY
BCKTOpaMH1; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp}IHHaTHLIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUH; yMEHHE paclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH




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

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna u BIYUCICHUS

11 Harypanbnble u nensle uncina. Ilpu3Haku AeIMMOCTH HEbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIICHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTAHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. JlecaTuuHbIe ¥ HATYPaAIbHBIE JIOTapUPMBbI

HevictButenbHple  4ucia. Apu@MeTHYecKue oOmnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BRIYMCICHUS, IPaBUIla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpaszoBanue BhIpaXKEeHUN

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUIEcKUe YpaBHEHUS

2.5 Llenbie U POOHO-pAIIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI

3 OyHKIUYN 1 TpaPUKU




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonblIero 1 HauMEHbLIEro 3HaueHUs (YyHKIUMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

* Maremaruka. ['eomerpus; 10 knacc. yrinyonennoe ooyuenue Mepsmsik A.I'., HomupoBckuii
H.A., TlonsikoB B.M.; non penakuueit [Togonsckoro B.E. OO0miecTBo ¢ orpaHu4eHHOM
oTBeTCcTBeHHOCTHIO M3narennckuii nentp «BEHTAHA-I'PA®y; AkiimonepHoe o0iecTBo
«3marenscTBO «lIpocBemenue»

* Maremaruka. ['eomerpus; 11 knacc. yrimyonennoe ooyuenue Mepaisik A.I., HomupoBckuii
H.A., TlonsikoB B.M.; non penakuueit [Togonsckoro B.E. O0miecTBo ¢ orpaHUu4eHHOM
oTBeTcTBeHHOCTHIO M3narennckuii nenTp «BEHTAHA-I'PA®y»; AkiimonepHoe 00IIECTBO
«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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