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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OTHUM U3 0a30BBIX KypPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyIaIOIIUMUCS
MOHSATUWHBIX OCHOB TE€OMETPUHU, TMPHU JOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU
HENOYKHU JIOTHUECKUX YTBEPKICHU MPH PEIICHNH T€OMETPUUIECKUX 33714, YMEHUE
BBIIBUTaTh U OIPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 33/a4.

[lens ocBoeHUs: mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€HHOM
YPOBHE — Pa3BUTUE WHANBUAYAIBHBIX CIIOCOOHOCTEH, 00YUaIOINXCs PU U3YICHUN
reOMETpUH, KaK COCTaBjslouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
uHpOopMaTUKa» yepes oOecreuyeHue BO3MOKHOCTH IPUOOPETEHHSI M UCIIOJIb30BAHNUS
0osee rIyOOKMX r€eOMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPOeCcCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIMM 3a3JauaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SIBJISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOHM KyJIbTyphI
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIMX MaTeMaTHYEeCKUX MOJIENIAX, MO3BOJSIOUIMX ONUCHIBATh U HU3ydaThb
pa3HbI€ SBJICHUSI OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara no pasJeriy
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dbopMupoBaHre  yMEHUS ~ BIAACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tela BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYCCKHE
MOJIENIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEeMaTHYECKUX TeOopHil, (opMHpOBaHME TOHWMAHUS POJM AKCHOMATHUKH TPHU
IPOBEJCHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
peleHus, YMEHUs UX IPUMEHSATh, IPOBOJIUTH 10Ka3aTeIbHbIE PACCYKICHUS B XO/I€
pellleHus] CTEPEOMETPHUECKUX 3a/lad W 3a/Jad C MPAKTUYECKUM COJACPIKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHHM:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATBbHBIX CUTYalUi, HWCCIEIOBAHHUS MOCTPOCHHBIX MOJEINEH,
WHTEPIPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBmsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
dopMupOBaHHE  JIOTUYECKUX YMEHUM pachnpeiensercs He TOJbKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 TogaMm oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOi padoueit
pPOrpamMMbl, paclpeleiaEHHbIM IO TojaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIPOCAM OOy4YarOIIHECs
oOpaliaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBBIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTABICHUN 00YyYaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOTrpaMM, OOECHeunuTh YriyOJIEHHOE
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
yuéTtoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHSL  CTEpeOMETpuU. Touka, mpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
IapajulelIbHble M CKpelIuBarommecss npsmele. [Ipu3Hakm ckpemmBaromumxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEBHOCTD IPSAMOU
U 1uiockocTd. [lapaiienbHoe M LEHTpaTbHOE IMPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajujiesibHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajdlap, Napaulelenumne],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeNIbHbIE W NEPIECHAUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IMpsSMOU
NIEPIIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEMN: MPHU3HAK IMEPHEHAUKYISIPHOCTU JBYX ILUIOCKOCTENW. Teopema o TpEx
MEPIIEHANKYJISpax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBOICTBA IUTOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenn, TpsAMOYTOJIbHBIN MTapaJIETICIUNE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHasi nupamMua, MpaBUIbHAS U yCEUEHHAS
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBLHON MHPAMUIBI.
[IpaBuibHbBIE MHOIOTPAaHHUKM: IPaBUJIbHAS IIpM3Ma U MpaBUJIbHAsA NUPAMUJA,



IpaBUJIbHAs TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOAEKAdIP U UKOCAP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [ lnomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpPEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CummeTpus B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
NapaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS NPaBUWIBHON
UpaMUIblL.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pa3jIoKEHWH BEKTOpAa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHSA: LUIMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAsl IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IMJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHs] Ha
ockocth. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MpPU3MBI, [WIKHIpA, TUpaMUIbl U KoHyca. O0BEM mapa ¥ M1apoBOro
CErMEHTA.

KomOuHauuy Ten BpamieHuss U MHoOrorpaHHukoB. IIpu3ma, BmnMcaHHas B
WIMHApP, ONUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHsSTHE MHOTOrpaHHHKA,
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OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METO NEpEHOCa
CEKYyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOHCTBa BEKTOPHOIO yMHOXeHUA. [IpsAMoyronpHas cucTemMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHWH. Buabl JBWKCHUMN: TapauIebHBIA IEPEeHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (PYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHHUW, MPOLEAYP
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyroe€),  yMEHHUE
B3aMMOJICHICTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JTIOCTHIKEHUN HAYKH U AESTEIBHOCTBIO YY4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCyKIEeHU, BOCTIPUUMYUBOCTD K
MaTEeMaTUYECKUM acleKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHE 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHUTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTHUECKUX 3aJ1ad MaTeMaTHYCCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhI, TIOHUMAHHWE BIMSHHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPo0JIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pEenieHus 3aja4 B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHW KaK cepbl 4eTOBEUCCKOM NeATeTLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU Kak CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIIATH MPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1ornyeckue aeicTBu:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJEIeHNs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpMyIUpOBaTh M  NpeoOpa3oBBIBATH  CYKJCHUS:
yTBEpIUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapHAaHTOB PELIEHUS, BHIOMpPATh HaNOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarebLCKe 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, sIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOATEIFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCJIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HH(POPMALINIO Pa3TUYHBIX BUIOB U (hOpM
MIpEeJICTaBIICHHUS;

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSTENIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJy pEUIeHUus 3aJayu,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pElIeHUs, COINOCTaBIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PELIEHUs 3a/1aud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:
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COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aud, BEIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUAIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl MpU peHIeHUd YYEOHBIX 3a7ay, MPUHUMATH I1€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U Pe3yJIbTaT padoThl, 00001IATH
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPH
pelIeHnH 3a1a4 U MPOBEICHUN MaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOMHO OMEpUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;
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e CBOOOIHO pacmo3HaBaThb OCHOBHBIC BHIbl MHOTOTPAaHHUKOB (TpH3Ma,
UpaMU/a, MPSIMOYTOIBHBIN TTapaieNenuneI, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccu(ukanuu;

e CBOOOAHO ONEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TNIOCKOCTHIO;

e BBHINOJHATH  MapajuIENBHOE, HEHTpaIbHOE U OpPTOTOHATBLHOE
MPOEKTUPOBAaHKE (PUTYP HA TIIOCKOCTb, BHITIOJHATH H300paskeHus1 PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPHI;

e CBOOOIHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPaMU;

e pemarh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIEHUH U
HAXO0XJICHNE TEOMETPUUECKUX BEJIHMUNH, IPUMEHSIS H3BECTHBIC METO IbI TIPU
pEelIeHN MaTeMaTHYeCKHX 3a7ad TOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH,

e IMPUMEHATH NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHMKAIIIOHHBIE CUCTEMBI [P PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BIEKAaTh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH TMOJY4YCHHbIE 3HAHMS HAa TPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBaTh pealbHbIE CUTYallUd, NMPUMEHSATh U3yUYEHHbIE MOHATHUS B
nmpolecce TMOWCKAa peHIeHHs] MaTeMaTH4ecKd CcopMyIMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE TC€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIHU C MCIOJB30BAHUEM T'€OMETPUUYECKUX
HNOHATUH M TEopeM, amnmapara ajareOpbl, pelaTh MpPaKTUYECKHe 3aJauH,
CBSI3aHHBIC C HAXO0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UWMETh NPEJCTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTH PyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:
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CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOOKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHHSI,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOIOOHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TPeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapPTOBOM crcTeMe KOOPAMHAT;
peniaTh reOMETPUUYECKHE 33141 Ha BEIYMCIICHUE YTIIOB MEXIY IPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TUIOCKOCTH, B 1IETIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TOHITHSMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paX€HUS MHOTOTPAHHUKOB W TEJ BpaIICHUS IIPH
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEUEHUs LIMJIUHIpa
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUs] KOHyca (apaijiesibHble
OCHOBAHMIO Y MPOXOAIIUE YepPE3 BEPIINHY), CEUEHUS Iapa;
UCIIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIIEeH MI0CKOCTH;
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JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akThbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMS, €CIH YCIOBHUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN W
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

MPUMEHSITh MOJyYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIC MOHSITHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE I[IOMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3bIKE TEOMETPUU, UCCIIEAOBATh MOCTPOECHHBIE MOJIENU C UCIIOIb30BaHUEM
r€OMETPUYECKUX TOHSATUH U TEOopeM, armapata anreOpbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYNH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

14

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpaMMmbl Bcero Konrpoaburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneH)mIfyns{pHOCTL MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTibl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekTops!l B IpoCcTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

15

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/mn P Kourposbnbie IIpakTHyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 AHanuTH4eckasi reoOMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 5
CUCTEeMaTH3aIHsl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

17

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJia U300paKEHUsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsTHS: IEpeceKaIONTNECs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

18

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cienctBus U3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

N300pakeHre ceueHuit mupaMuipl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3sHbIMH IBETAMHU

11

N306paxkenune ceueHuit nupamuibl, kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TIOCKOCTEH.
PackpaimmBanyie NoCTPOSHHBIX CEUEHHM
pa3sHBIMU [IBETaMHU

13

N300paxeHune cedeHunit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX




14

p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpamiBaHue MOCTPOCHHBIX CEYCHUN
Pa3HBIMH [IBETAMH

Merton ciaenoB sl TOCTPOCHUS CEUCHMIT

19

15

16

17

18

19

MeTton ciie10B [U1sl IOCTPOEHUS CEUEHUM.

CBolicTBa niepece4eHnil psIMbIX U
IUIOCKOCTER

Merton ciie10B AJIs TOCTPOCHUS CEUCHUM.

CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aIKCh 1I1Ar0B
[IOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS




21

22

[ToBTOpenue manumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logoOue
TPEYroJIbHUKOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mictopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

20

23

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

24

B3anMHOE pacniosiokeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOI MapasuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalell Ha
JTAaHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex NpsAMbIX. Teopema
0 TPEX MapaJIeNbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

27

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napajjiebHON NPOEKIUU




28

29

[enTpanbHas MpoeKIus. YToi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOII
MEX1y MPSIMbIMHU

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

21

30

[TonATHS: mapamuIeIbHOCTD MPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTH NPSIMOU U MIJIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha BBIYHMCICHUC
" A0Ka3aTcCJIbCTBO, CBA3aHHBIC C
MapayiCJIbHOCTBIO IMIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

32

IToctpoenue ceuenust, MPOXOIAIIETO
yepe3 JaHHYI0 NMPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOIIICHUM

33

[TapannenpHast npoeKUHs, IPUMEHECHHE
TSI TIOCTPOCHUS CEUCHHM KyDa 1
napasienenunena. CBorcTa
napajuiejaenuneaa u Npu3Msl

34

35

[TapannensHble m1ockocT. [Ipu3Haku
MapajuIeIbHOCTU JBYX TIOCKOCTEH

TeopeMa 0 MapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITIJIOCKOCTH,




36

MPOXOJIAIIIEH Yepe3 TOUKY, HE
MPUHAJICHKAIIYIO TAaHHOM TJIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [1€PeCceUeHUs
IPY NEPEeCeUeHUHU JBYX MapajlieNbHbIX
MJIOCKOCTEH TpeThei

22

37

CaolicTBa napasuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEpECEYEHUHN TPSMOM C
JBYMs apaJljIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHSL
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiejaenunena

41

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM IapajuIesenuIe/ie

42

43

IlepneH AUKYIAPHOCTD MPAMON U
miockoctH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

[leprieHIUKYIAPHOCTD NPAMOU U
mockocTH. [Ipru3Hak
NEePIEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH




Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

23

44 yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYISPHOH K MIIOCKOCTH

45 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHUKaX

46 [TnockocTH U MepHeHANKYIIPHBIC UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHUKYIAp U HAKIOHHASL.

47 [TocTpoenue neprneHauKynsapa U3 TOYKU
Ha MPSIMYIO
[TepnieHAMKYIIAp U HAKIIOHHASL.

48 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o TpEx nepneHANKYIApax
(mpsimast u oOpaTHast)

50 Teopema o TpEx nmepneHIUKYISIpax
(mpsimast U oOpartHas)

51 VYron Mexay CKpelBaroIuMuUcs
PSIMBIMH
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C

52 MIOMOUIbIO NEPIIEHANKYIIIPHBIX
IJIOCKOCTER

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpU3MBbI,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJILHOM MMpOCKINU




55

56

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHUKAX

24

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IIPAIMOM
Y IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH J0O IIJIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

61

62

CnBur no HenapajuienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN
Konrponbnas pabora "B3anmuoe

pacIoI0KEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroyi Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

66

['eomeTpryeckue METOAbl BEIUMCICHUS
yria MeXIy NpsIMbIMU B
MHOTOTpaHHHUKaX

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yTrja

25

67

68

69

70

[lepnienquKyIspHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO IEPIEHANKYISIPHBIX
IJIOCKOCTEM

[Tpu3Hak neprneHuKyIIpHOCTH
IJIOCKOCTEW; TEOpeMa O MPSMOKN
MEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH
[TpstMoyronbHBIN Napannenenumnesn; Kyo;

HU3MCPCHUA, CBOICTBa IPAMOYTOJIBHOT'O
napauicjicnuicaa

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjeenuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpuuecKue 1 IPUKIIaHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

HOBTOpCHI/ICZ CKpCHINBArOIIHUECH
MMpsAMbIC, TapaJJICITIbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOT'OI'pPaHHHUKAaX

[Tapa napaynenbHBIX IIIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE
MEXy CKPEIINBAOIIMMUCS TPSMBIMU B
IIPOCTHIX CUTYaLUsAX




74

PaccTosiHME OT TOUKH J0 IINIOCKOCTH,
pacCcTodHuEC OT HpﬂMOfI J0 IINIOCKOCTH

26

75

Beluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOUIBIO NIEPIIEHAUKYIIIPHON
IUIOCKOCTH

76

TpéXrpaHHslid yroi, HEpaBeHCTBaA IS
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

7

78

79

DeMeHTHI chepruIecKoil reOMeTpUu:
reoJIe3NYECKUe JINHUU Ha 3emiie
KonTponbnas pabota "Yrisl u
paccrossHus"

Cucremaru3aius 3HaHUH
"MHOrorpaHHMK | €ro 3JIeMeHTHI"

80

81

IInpamuia. Bunel nupamun. I[paBunsHas
nupamua

ITpusma. IIpsiMast 1 HaKJIOHHAS IPU3MBIL.
IIpaBunpHas npusma

82

[Ipssmoit napannenenunen,
PSAMOYTOJIbHBIN Mapasienenunes, Kyo

83

84

85

Brinmykiieie MHOrorpanauku. Teopema
Ditnepa

Beinykiisie MHOrorpanHuku. Teopema
Otinepa. IIpaBunbpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

Koutponbnas pabora "MHuororpanHuku"




27

86 [ToHsiTHE BEeKTOpA Ha IJIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio mapannenenunena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
03 Berunciienue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpoOJIbHAsA paboTa 1
101 Hroroas xonTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[MTPOT'PAMME
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11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansspHoe 1
MPOMU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHUE METO/BI pacuéTa yria 1
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
1 AHaJIUTHYECKHE METOBI pacuéTa yria 1

MCKAY MIIOCKOCTSAMU B MHOT'OI'pPaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

29

12 IUIOCKOCTH B KOOPJAMHATaX

13 Haxoxnenue paccTosstHUM OT TOYKHU 710
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIE TUIOCKOCTH, NIEPECeUCHUS
MPSIMBIX | MJIOCKOCTEH

19 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
napasuieTbHbIe CEUCHUS

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHbIe TPSIMBIE U TNIOCKOCTHU:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
PSIMBIMHU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U

99 TUIOCKOCTH: CTaHJAPTHBIC Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMpAMbIX, CUMMCTPHUU MHOT'OI'PAHHUKOB




23

24

[lepnenauKynsipHbIE TPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEePHEHANKYIIpax
[lepnienaukynsipHbIC IPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OIPAHHHUKAX

30

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

26

27

28

[ToBTOpenue: miomanu
MHOTOYTOJILHIUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JIJIsI
TJI0IAJIEH, COOOpaXKeHUsI 1O 100UsT
[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOa00us

29

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

30

31

32

Kontponbnas padota "IloBTOpenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAHHUKOB"

O061éMm Tena. OObeM MPSIMOYTOIBLHOTO
napasuresieumne/a

3anmaun 06 yaBOEGHUU Ky0a, O
KBaJIpatype Ky0a; 0 TPUCEKIIIH yTia




33

34

CrepeoMeTpuueckue 3aJaun, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

31

35

36

37

O06BEM psAMON TIPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MIPU3MBI

[TpuknanHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

39

40

41

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuTerpaiga. Oobém
MAPaMU/IbI

dopmyna 00bEMa MUPaMH/IBL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHoteHNEe 00BEMOB TUPAMU] C
OOIIUM YTIIOM

42

CrepeoMeTprUYEeCKHE 3a/1a4u, CBSI3AHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

43

CrepeomeTpuyecKue 3aJauu, CBSI3aHHbIC
¢ 00bEMaMH MUPaMUIbI




[Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI

32

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

16 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TUIOCKOCTH

47 KonTponbnas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckas TOBEPXHOCTb,

48 o0pa3yromue MUIHHIPHYECKON
MOBEPXHOCTHU

49 unmuaap. [psamon KpyroBon HUIUHAP.
[Imomaae MOBEpXHOCTH HUAIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pazyroIue
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslil konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomMeTprUYECKHE 3a/1a4l HA

55 JTIOKA3aTeNIbCTBO U BHIYUCIICHHE,

MMOCTPOEHUEM CEUCHUH IWJIUH]IPA,
KOHYCa




56

57

CrepeoMeTpuuecKkue 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYyca

[Ipuknagabie 3a1a4n, CBSI3aHHBIE C
ATUHAPOM

33

58

59

60

[IpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

Cdepa u map

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bui u m300pakeHue mapa

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

62

63

VYpasuenue chepsl. [Inomans chepst u
e€ yacreu

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOCHUEM UX CEYEHUI MIOCKOCTHIO

66

[IpuknanHblie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

34

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHbIE TO100US

68 Paznuunbie KOMOMHALIMY TEI BpaIeHUS
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmmHIpa. Teopema 06 00bEMe
PSIMOTO IMJIMHAPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

73 omnpenenénHoro uHTerpana. O0bEM
KOHYyca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTU KOHYCa
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYMCIIEHUEM 00BEMOB IIMIIMH]IPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUTOIIaAN TOBEpXHOCTEN Ten"
OO0BéM 11apa U MapOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [lnomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCIIEHUEM 00HEMOB




1rapa, apoBOro CerMeHTa U IIapoOBOT0
CEeKTopa
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78

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
momaaso cepbl. COOTHOMIEHUS
MEXY TIJIOIIA/ISIMHA TOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100UH.
CrepeoMeTpuueckue 3aa4u, CBSI3aHHbIE
C BBIYUCIICHUEM 00BEMOB TET U
IJI0IaIe TOBEPXHOCTEN

80

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

81

82

83

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKEHUS U PAaBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUIN

Buael nBukeHnin: napaieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPHUS,
3epKaJibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

[MpeobpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae"”




86

87

88

89

O6o06matomee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHI
¥ MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMs 3SHAHUMN:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11 moHsTit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

36

90

O6o06matomiee moropenue 11 monsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUMH:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aI1s 3HAHUM:
"ITnommany mOBEpXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

O6o06matomee moropenue 11 moHsTHIt
¥ METOJI0B Kypca reomerpun 10-11
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KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"ITnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

Wrorosas KoHTpoJbHAS paboTa

37

94

95

Hrorosast koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3alMs 3HAHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus CTEpeoOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U




HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU

101 COBPEMEHHBIX MH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B Pa3BUTUU

COBpPEMECHHBIX HHXKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

38
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX NP pPEIIEHUU
' reOMETPUUYECKUX 3aJau
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3anMHOE pacIioioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTb MOHATUAMU: ABYI'PAHHBIN YroJi, TpaHH JIByTPaHHOIrO yrija,
7.5 peOpo ABYIpaHHOTO yIiia, JUHEWHBIH Yol ABYTPAHHOIO yIJia, FpaaycHas
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATHSAMHU: MHOTOI'PDAaHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PaHHHK, 3JIEMEHThI MHOTOTPAHHUKA, MPaBHIIbHBI MHOTOIpaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (THpamua, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHMKHM, BBIOMpasi  OCHOBaHUS  JUIA
78 knaccupukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TPU3MBI,
napauieIeTuneIbl)
79 OnepupoBaThb MOHATHSMMU: ceKymias IJIOCKOCTH, ceueHue
' MHOT'OI'PaHHHKOB
710 OOBSACHATH  TPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CeYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 33124 Ha HaxOXJI€HHE F€OMETPUUECKUX BEJIMUYMH M0 0Opa3iam
WIA aJIrOPUTMaM, IPUMEHSS U3BECTHBIC AHAJUTUYECKHE METOJIbl IPH
7.12 pEeLICHUM CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIUUCIICHUE
pacCTOSAHUN MEXJIy JABYMSI TOUKaMH, OT TOYKU O MPSAMOH, OT TOUKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS MPSMBIMU
713 Pemate 3a1a4n Ha HaXOXJIEHHE F€OMETPUUECKUX BEJIHUYUH MO0 0Opa3iam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH
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pPELICHUU CTAaHJAPTHBIX MATEMATHUYECKUX 3a/1a4 HA BBIYKMCICHUE YIJIOB
MEXY CKPEIIMBAIOIUMUCS IPSAMBIMH, MEXAY NPAMOA U IUIOCKOCTHIO,
MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Bbruucnate 00BbEMBI M IUIOMIAAM IOBEPXHOCTEH MHOIOIPAaHHHKOB
(mpu3ma, mupamMua) ¢ MPUMEHEHHEM (POPMYJI, BEIYUCIATH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (HUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumenHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJararliuX HECKOJIbKO IIArOB PELICHHS, €CJIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 IIpuMeHATs mpocTEWIIMEe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TprMeHsITh MOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh peasibHbIE
CUTYallUu YU IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTHYecKu  cOpMyJIUpOBAaHHOM  MpoOJIeMBbl,  MOAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, MCCIENOBATH IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM F€OMETPUUECKUX TOHATHH U TEOPEM, alapara
anreOpbl, pelarh NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HaXOXJIEHUEM
FEOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUSMH: [UIMHIpUYECKasl TOBEPXHOCTh, 00pa3yoliye
6.1 LWIMHJPUYECKON IOBEPXHOCTH, LMIMHAP, KOHMUYECKas IOBEPXHOCTb,
' oOpasyromme  KOHHYECKOHW  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpameHus (IHIIMHADP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHSI TEJT BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacnoIokKeHne cepbl U MITOCKOCTH
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6.5

OnepupoBaTh MOHATUSMH: LIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CEIMEHTa, IIApOBOIl CJ0H, OCHOBAHHE LIAPOBOIO CJIOSA, BBICOTA
IIapPOBOr'0 CJI0s, IAPOBON CEKTOP

6.6

6.7

Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW TN BpallleHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYTT
OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u

OMMCaHHBII 0KO0JIO cepsl, chepa, BUcaHHAS B MHOTOTPAaHHUK HIIU TEJIO
BpallleHus

6.8

BBIMHCISATE COOTHOMIEHUS MEXKTY TUTOIAISIMU IIOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEN

6.9

6.10

6.11

N300paxarh u3yyaemble (UTYypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHJ CBEpXy, COOKY, CHM3Y; CTPOUTb CEUYEHHUs Tell
BpaLCHUS

W3BnekaTh, MHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha
yepTekax U pUCyHKax

6.12

[TpumeHsTh reomerpuueckue (hakThl JJi PEIIEHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIIIONIArarlluX HECKOJIbKO IIaroB pELICHMs, €CIU YCIOBUSA
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINIONIHATE EUCTBUA CIIOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H

YMHOXKEHHUSI BEKTOpAa Ha YHUCIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHH
o0azaroT

6.15

6.16

6.17

6.18

[TpuMeHsTh paBUIIO NapajlieNenunena Npy CI0XeHUH BEKTOPOB

OnepupoBaTb NOHATHUSMU: JAEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJZyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXJ1y BEKTOpaMH, CKaJIIpHOE IPOU3BEJECHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

Haxoauts CYMMY BCKTOPOB U IMPOHU3BCACHUC BCKTOPAa HA YHCIIO, YIroJ
MCKAY BCKTOpaMHu, CKAJISIPHOC IMPOU3BCACHUC, pAaCKIIaAbIBATh BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BEKTOpaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPpAHUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadu Ha AO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOILICHUH U
HaxXO0XJACHUC T'COMCTPHUYCCKUX BCIUYUH I10 o6pa3uaM WK aJirOpuTMaMm,
MMPpUMCHAA HU3BCCTHBIC MECTOAbL npu peIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4
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6.21

6.22

6.23

IIpuMeHATs mpocTEeWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

[TpuBOIUTH MpUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJIE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpuMeHATh MOTy4YEeHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PeabHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJEIHUPOBATH
pealibHble CUTYyallMd Ha SI3bIKE T'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX TOHATUN U TEOpEM, arlrapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXO0XKJIECHUEM
T€OMETPUUYECKUX BETUINH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

['eometpus

7.1

7.2

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCHMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

BzaumHoe pacmonoxkeHue ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajuiefibHble M CKpeuluBarouiyecs: mpsmble. [lapamnenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajyiesibHbIE TMpsIMbIE B MPOCTPAHCTBE,
MApaJUIENBHOCTh TPEX MPAMBIX, MAPAIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC
COHAITpaBJICHHBIMU CTOpOHAaMHu, yroia MeExXay HnpsAMbIMUA B IMPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: NapalieNIbHbIE MJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapajuieNienumne1, IoCTPOCHUEe CeUeHU

7.3

7.4

[lepneHUKyIAPHOCTE NOPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPDHBIE MpPsSMbIE B
MIPOCTPAHCTBE, MPSMBIE APAILJIEIbHBIE U IEPIIEHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MIPSMOM U INIOCKOCTH, TEOPEMA O MIPSMOMN NEPHEHANKYIIIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXKAY PAMOU U INIOCKOCTBIO, JBYTPaHHBII
yroJ1, INHEWHBIN YroJl ABYTPaHHOro yria. [IeprieHIuKyisp 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpHI Ha
IIJIOCKOCTB. [IepreH IMKYIApHOCTD IIJIOCKOCTEN: PU3HAK NEPICHAUKYIIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHIuKyIIsipax

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIYKJIbIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[lpusma: Nn-yronbHas
npuU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, NMpsMas M HAKJIOHHAs NMPU3MBI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroiabHbIN MMapaiesenume]
u ero cpoiictBa. [Iupamuaa: N-yroynpHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUJIBbI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMUbI, MPABHIIbHAA U yCeu€HHas MUpaMuia.
DOneMeHThl TpuU3Mbl W TUpaMuabl. [IpaBuiIbHbIE MHOTOTPAHHUKH: TOHSATHE
MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBWbHAs NpU3Ma M TpaBUiIbHAas NHpaMuia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBbI ¥ TUPAMHUIBI

7.5

CumMeTpusi B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUYKH, MPSMOIL, MIIOCKOCTH.
DOneMeHThl CHUMMETPUM B  MHUpaMHlax, Hapajulelenunenax, MpaBHIbHBIX
MHOTOTpaHHUKAX

7.6

Boruncnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAIb
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OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOM npu3Mbl. [1nomans 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW NHpPaMHIbI, TEOpeMa O IUIOUIaIu
yceuénnoit nupamusl. [Tonstue 06 00béme. OObEM MHPaMUJIBI, TIPU3MBI

1.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIne IINHIPUYECKON MOBEPXHOCTH, OCh
HAJUHIPUYECKOW MOBEpXHOCTH. [IMIIMHIp: OCHOBaHHWS W OOKOBas MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass mOBEpXHOCTh, 0Opa3yromye KOHHYECKOH TOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM oBepxHOCTU. KOHyC: OCHOBaHUME U BepIIMHA, 00pa3yromias
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paanyc, 1uaMeTp, Iouaap MoBepxXHocTH cheprl. Bzaumuoe
pacnosoxeHue chepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, Ionaib

cdepbl

6.4

6.5

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

KOM6I/IHaI_II/II/I TCJI BpalllCHUA W MHOTOT'PAHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN
OKOJIO C(I)epbl, C(bepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIX TCJIO BpalllCHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO TapayuieNienumnena M cieactsus n3 He€. OO0bEM HMIMHIpA,
konyca. O0bEM 1mapa u mionaab cGepobl

6.7

6.8

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAJSMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuennss nuiauHApa (MapajyieNbHO M MEPHEHAMKYISIPHO OCH), CEUEHHsS KOHYyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BepIINHY), CEUSHUS I1apa

6.9

BexTop Ha muiockocTH W B mpocTpaHcTBe. ClOKeHHE W BBIUMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4yucio. Pa3nokeHne BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
MIPUMEHEHUEM ITPaBWJI JEUCTBUM C BEKTOPAMHU

6.10

[IpsimoyronbHast cucreMa KOopAMHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YToJl MeEXAy BekTopamu. CkalspHOE
MIPOM3BE/ICHNE BEKTOPOB. BbluKcieHHE yIiaoB MexAy MPSMBIMH U IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELIEHUS 3ajady;
yMeHue ¢GopMyIHpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYIIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMAaTUYECKON HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHMsS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOJAMHOXECTBO, ONEpallUy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HAaTypallbHOE YHCIIO, IIeJI0e YHCIIO,
CTETIEHb C LIEJIBIM II0Ka3aTesaeM, KOPeHb HaTypallbHOM CTENEeHH, CTENeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIeHCTBUTENBHBIM
nokaszareneM, JorapugMm yHucia, CHUHYC, KOCHHYC U  TaHIE€HC
IPOMU3BOJIHOTO YHCIA, OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHbIIUI OOIIMI JenuTeNnb U HauMEHbIee
of1ee kpaTHOe, aNropuT™ EBKInaa npu pemeHny 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS;  yMEHHE
BBINIOJIHATH BBIYMCIICHHE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAXKEHUH CO
CTeNeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATUAMH: ITOCICAOBATCIIBHOCTD,
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apudMeTHIecKas mporpeccus, FreoMeTpHIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHME  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX POPMYII;
YMEHHUE ONepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMIIJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTh INPOU3BOAUTH apU(METHUECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCTb
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPABEHCTBA W CHCTEMBI C IIOMOINBI) PA3JIMYHBIX NPHUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I1ApaMETPOM; IPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHHUsS] MaTeMaTH4YECKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee U HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢u3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeHEHHbIN
MHTETpajl; YMEHUE HaXOAWTh ACHUMOTOTHI Tpaduka (yHKIHMU; yMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHBIX (DYHKIUM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHHUEM amIapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIydlIero

peUiCHUsd B MNPUKIAIHBIX, B TOM YHCJIC COLUAIBHO-DKOHOMHWYCCKUX U
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bu3HYeCKUX 3a7a4axX; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIBIO
WHTETpajia; MPUBOJUTH MPUMEPHl MaTEMaTHYECKOTO MOJIEIUPOBAHUS C

oOMOIIIbI0 T PepeHIInANTBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKLUsA, KOMIO3MLIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJpaTU4Has
byHKLus, paroHaibHast byHkuus, CTENIeHHast byHKIU,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUYECKUE
byHKUIMM, TMOKaszarenbHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTh TpapUKH H3yuyeHHBIX (YHKLUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpaduKoB (QPYHKINH, HCHIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIIECCOB U
3aBUCUMOCTEH, NMPH PELICHUH 3aJay U3 APYrHX y4eOHBIX MPEeIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U IrpaduKu QyHKIMHA A1 pereHust
yYpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue oneprupoBaTh MOHATHIMUA: CpeaHee apudMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHUsl, CTAaHapPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE W3BJICKATh, HHTEPIIPETHPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTPaXKAIOIIYIO CBOMCTBA pPEAIbHBIX MPOIIECCOB M SBJIICHUM; TIPEICTABIATH
uH(pOpMAILIMI0O C TIOMOMIBIO TaONHMII ¥ JAWAarpaMM; WCCIIEIOBATh
CTAaTHCTHYCCKUE JTaHHBIC, B TOM 4YHCIE C NMPUMEHCHHEM TpadUUuecKuX

MCTOOB U 3JICKTPOHHBIX CPCICTB; rpa(bnqecxn HUCCICI0BaTh COBMCCTHBIC
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HAOJIIOJICHUsI C T[IOMOILIBIO JuarpaMM pacCceMBaHUs M JIMHEHHOU

perpeccuu

YMeHue omnepupoBaTh MOHIATHSMH: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMCHHE BBIUUCIISTH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUyecKUX METO/0B; MPUMEHSThH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOTHON
BeposATHOCTH, popMyiy bepHymin, komOuHAaTOpHBIC (DAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMH: CllydailHasi BENWYHMHA, paCHpeIelIeHHe BEpOSITHOCTE,
MaTEeMaTHYECKOE OXHUIAHWEe, JHUCICPCHs M CTaHJAPTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKa3aTeJBbHOTO W HOPMAJIBHOTO pacIpeelieHuil;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeneiaeHuil st
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOYHBIX WCCIEAOBAHUN; YMEHHE MPHBOIUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBIICHUSX; YMEHUE OTICPUPOBATH TIOHATHUSIMU: COUYCTAHUE, TICPECTAHOBKA,
YHCIIO COYETaHW, YHUCIO MEepecTaHOBOK; OWMHOM HploTOHA; ymeHme
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PACCYXIACHHUS TSl PEIICHUS 3a]1a9;
OIICHUBATh BEPOATHOCTH  PEAIbHBIX  COOBITHUN; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHne onepupoBaTh IOHATHUAMM: TOYKA, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECS MpPSMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy HPSAMBIMH, YroJl MEXAY HPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 33734y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHUAMH: TUIOMIAAb (PUTYPHI, 00BEM (UTYPHI,
MHOT'OI'paHHUK, HpaBI/IJILHBIﬁ MHOTI'OrpaHHUK, CCYCHHUC MHOI'OIrpaHHHKA,

KyO, Mmapajienenurnesn, Mpu3Ma, nupamunaa, (urypa u IMOBEPXHOCTb
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11

BpallleHus, UINHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMH[IbI, MPU3MbI, KOHyca, IHIUHIpa, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaUleNieNuIlela, MTUPAMUIBL, TPU3MBL, MUIWHAPA,
KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCA U IUIHMHIPA,
napajuleibHbIe OCH WJIM OCHOBAaHHIO, CCUCHHE Ilapa, IUIOCKOCTb,
Kacaromiascss cdepsl, MIMHIPA, KOHYCA; yYMEHHE CTPOHUTH CCUCHUE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BPAIIIEHUSI, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB,;
YMEHME IIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bOpMyITHPOBAThH ONMPEICICHUS U3YdaeMbIX (DUTYP, BBIABUIATh THITOTE3bI
0 CBOMCTBax W MPU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpOBEpraTh WX, YMEHHE IMPOBOJAWTH Kiaccuukamuio (uryp 1o
Pa3jIMYHbIM IpPHU3HAKAM, BBIIIOJHATD HGO6XOI(I/IMI>IG JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBWKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE M0A00MS, MOJO0OHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U MMOJOOHBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HWCIOIH30BATH T'€OMETPUYECKHE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
ioniaib, 00bEM) NMpH PELIeHUH 3a/1a4 U3 APYrUX yUeOHBIX NPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mHA, yroJs, IJIOmagb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIIONIB3YS
u3ydeHHbIE (POPMYIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpPaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIomaab cheprl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO Mapayljiesienunesa, MUPaMUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP

12

YMeHue onepupoBaTh MOHITUIMU: NPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKaJIsIPHOE IPOMU3BEICHHE, BEKTOPHOE IIPOM3BEACHHME, YroJl MEXKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPIWHATHBIA METOJ
JUIS peUIeHHs TEeOMETPUYECKUX 3aJad M 33434 JPYrux Y4eOHBIX

MPEAMETOB
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13

YMmenue BbIOMpATh TMOAXOMAMIMHA METOA JJIsl PpeHICHUs 3a/1a4H;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI, yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOJMTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Hucna u BIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEeHU

14 Crenenb ¢ nenbM mnokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOIO apryMmMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapru(MbI

JlelicTBUTenbHBIE uucia. ApupMmeTnyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TMPHKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaunoHanpHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIOrapu(pMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 Cucrtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIUH U TpapuKH
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@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKImu
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
32 IIpomexxyTkn  3HAaKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (YHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHblIee 3Hau€HHE
(GyHKIHMU Ha TPOMEXYTKE
33 CrenenHass GyHKUUS C HATypaJbHBIM M IIeNBIM TOKa3areieM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHNUS TTOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomerpudeckas nporpeccun. @opmyra cI0KHBIX IPOIICHTOB
4 Hauana MaTemMaTH4yecKkoro aHaimmsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 dKCTpeMyMbl. Haxoxk/1eHre HanOOoIbIIer0 ¥ HAMMEHBIIETO 3HAYeHUsT (DYHKIIMK Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCThIO M3 1aTeNbCKHM IIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iecTBo «M31aTenbCcTBO
«ITpocsemienue»

* Maremaruka. ['eometpust; 11 kinacc. yrnyoiaennoe ooyuenue Mepssik AL,
Homuposckuii J[.A., ITonsikoB B.M.; nox penakiueit I[Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61iectBo «3naTenbcTBo

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Meroanueckue nocodbue Mep3isik AT

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

MO4 IIKOJIa
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