O0meo0Opa3oBaTe1bHASI ABTOHOMHASI HEKOMMepYecKasi OPraHu3anus
«llIxona u perckuii cag «MUP»

IIpunsTa Ha 3aceaHun YTeepkaaro:

neJaroru4ecKoro coBera ) I[npelc'rop OAHO
nporokoa Ne_/ ot «» Of 2025T. I euii cag «MUP»
JI.B. Cnauna
6 ot «/ D£2025 1.

PABOYAS ITPOTPAMMA
O TEOMETPUU
(yriyOueHHbIH YpOBeHb)

10-11 kmacenl

n. Jlooporpan — 2025 r.



INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN TPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3aa4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yUYarOIMUXCs TPU U3yUYEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUJISl YCIIEIIHOIO MPOo(hecCHnOHaIbHOTO 00pa30BaHUs, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOU KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATHITHOTO amnmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaH/IapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJECIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUS POJM AKCHOMATHUKH IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelIbCTB W aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELIEHUs] CTEPEOMETPUUYECKHX 3aJad W 337a4 C IMPAKTHYECKUM COJEPKAHHEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsI, TO3HABATEILHON aKTHBHOCTH, HCCIICIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJbHBIX dKU3HEHHBIX CUTYalMSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMU JUHUSMU y4eOHOro Kypca «['eomerpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tofam obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO MO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIsOIIEH yueOHoro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapannenpHOCTh MPAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MapaAJICIbHBIE
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHaUKyISIPHOCTD MPSIMOW U TUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISpax.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM MU INIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTU MHOrorpanHuka. Teopema Oiinepa. IIpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAsS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs INpHU3Ma W IpaBWIbHAS NUpaMUJa,



IpaBWJIbHAs TPEYrOJbHAS IMPAMK/JIA U IPAaBUIbHBIN TeTpadp, KyO. IIpencraBnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOLIAb OCHOBaHU, TeOpeMa 0 OOKOBOM IMTOBEPXHOCTH MPSAMOM pu3Msbl. [nomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOe NTpOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATUSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00pakeHne Ten BpallleHus Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM mIapa U 1apoBOTO
CETMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHUKoB. [Ipu3ma, BnucaHHas B
IWIMHApP, ONHCaHHAas oOKojo IwunuHApa. llepeceyenne cdepsl u mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx Quryp. IIpeoOpazoBanue moaoOusi, romoreTus. PemieHue 3amady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METOIbI IOCTPOCHUS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXEHHUs. IIpsMoyrosibHas cucrema
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXCHUN: TapauIelbHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOILEAYD
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTHUECCKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, 0CO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPo0JIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOU KaK CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITh MMPOCKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jornueckue aeiicTBUA:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(pUKALIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTb U  NPEeOOpPa3OBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue JeCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yjibTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH Je(UINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpPHpPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pa3IMUHbIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUSI 110 XOJy pEeIICHUs 3aJlauH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIeIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.



PeryasiTuBHbIe yHUBeEpCAJIbHbIEe Y4eOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BRIOUpATh CIIOCOO pElIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th  HABBIKAMHM  IO3HABATENbHONW  pedJeKkcud Kak  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHasI 1eATEJIBHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pa0OT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJIAUHUPOBATh
CBOM JEUCTBUS C APYTUMHU YJIE€HAMH KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKACHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMU, CBS3aHHBIMH C yIJIaMHd B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;



e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAaHUE (PUTYP HA TIIOCKOCTb, BBIOIHATH H300pakeHus: PUTyp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METO/IbI IPH
pelIeHu MaTEeMaTUYECKUX 3a/lad MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CIIOXHOCTH;

e IPUMEHATH IMPOCTEUIINE NPOTrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaX;

e IMpPUMEHATH TOJY4YCHHbIE 3HAHMS HAa MPAKTUKE: CpaBHUBATh W
aHaAJIM3UPOBaTh pealbHbIE CUTYallUd, MPUMEHATh U3yUYEHHbIE MOHATHUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
HNOHATUH M TEopeM, amnmapara ajareOpbl, pelaTh MpPaKTUYEeCKHe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BpAIICHWSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUS IMIMHIpA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHMBAaTh pPEAIbHBIE CUTYyallMHd, MNPUMEHITh HM3YUYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ajireOpbl, peliaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpaHHUKH 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, 0606meHPUIe " 17 5
CUCTeMAaTH3aIVsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[ToHsATHS: IepeceKaroecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

[onsaTus: mepecekaromuecs MmIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTy4YEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nupamupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAT YEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHms




IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBoiicTBa niepecevyeHuil MPsIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11aroB
MOCTPOCHUS

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh 1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnoniokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€MHCTBEHHOCTH NPSIMOI1 NapaljIeIbHON
JIAHHOM MPSMOM, IPOXOAIIECH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢Gburyp B nmapayuieIbHON TPOSKITUH




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOHN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHCIICHUEC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas IpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napayuienenumneaa. CBoncTaa
napajureJienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH.ICfI 4yepe3 TOUKY, HE




MIPUHAJICHKALLYIO JTaHHOMW TIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napauiesIbHbIX INIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajuieenuree

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPHEHAUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH U MEepHeHANKYISIPHBIC UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKyIIpHbIE UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU
Ha MPSIMYIO

49 Teopema 0 TpEX nMEepHEeHAUKYIIPaAx
(mpsimast 1 oOpatHas)

50 Teopema o TpEx nmeprneHAuKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSIMBIMH
[Touck nmeprneHaAuKyYISIPHBIX MPSIMBIX C

52 MOMOIIBIO TIEPTICHTUK YIS PHBIX
IJIOCKOCTER

53 OpToroHanbHOe IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
U TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Ob!l OIyCTUTh MEPIIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapajieabHOU MPAMOH,
M3MEHEHUE PACCTOSHUM

62

KonTponbnas padora "B3aumuoe
PacrojoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napamienenunes; Kyo;
U3MEpPEHUs], CBOICTBA NPSIMOYTOJIBHOTO
napaJenenunesa

70

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIHECSH
MpsAMbIC, ITaPAJJICIIBHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKPCHIMBAIOIHNUXCA NPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyalIUAX




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTbl chepuIecKoil TeOMEeTpUu:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

80

81

CucremaTtu3zanus 3HaHUN
"MHOrOrpaHHUK 1 €ro 3J1eMeHThI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo
Beinykiisie MHOrOorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Oiinepa. [IpaBunpHbIE N
IIOJIYIIPaBUJIbHBIE MHOTOI'PaHHUKHU

85

KonTtponbnas pabora "MHuororpanHuku"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio napannenenurnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISXKAIIUX B OJTHOU 1
TUIOCKOCTH
92 CkansipHo€ NpoU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o011eHre u crucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U IUIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC 1

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS [UIUH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[ToBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; O TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
MTUPAMU/IBI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMUIbL.
OTtHomeHne 00bEMOB TUPAMUJ C
O0IIUM YTIIOM

42

43

CrepeoMeTprUYECKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tmomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MIOCTPOEHUEM CEUYCHUH LUIIMHIIPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
NUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuueckre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTH BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 onpeaenéHHoro uurerpaita. Oobpém
KOHYca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 11apa u MapoBOTO CEKTOpA.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U ILIapOBOT0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenue 06bE€Ma npu mogo0ouu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBHM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUI

Buael nBukeHnil: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 monsTuii
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee mosropenne 11 moHsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Ucropus pa3BuTus CTepeOMETpUH Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIICICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MApPAJUIEIbHOCTh W TMEPHEHIUKYIIPHOCTh
' HPSMBIX U IJIOCKOCTEN
74 KrnaccudunumpoBaTh B3auMHOE pacroNOKEHUE MPSIMBIX U IIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBIN YToJI, TPAaHH JIBYTPAHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yria, JJUHEWHBIM Yroi ABYrpaHHOIO yria, rpajycHas
Mepa IBYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH U HEBBITYKJIBINA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, HpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHKH, BBIOMpass  OCHOBaHUS  JUIA
78 knaccupukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TPU3MBI,
napaiesienune bl)
79 OnepupoBaTh TOHSATHSIMH: CeKyImast TUIOCKOCTH, ceueHme
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YS METOJI CIIC/IOB
CTpouTh Cce4YeHUss MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEIHMUYUH MO 0Opas3iam
WIA aJrOpUTMaM, NpPUMEHSS W3BECTHBIC AHAJTUTUYCCKHE METOJBI IPH
7.12 pEIICHNH CTaHAAPTHBIX MaTeMaTHYeCKHMX 3aJady Ha BBIYUCIICHUE
pacCTOSHUN MEXJy JBYMSI TOYKAaMH, OT TOYKU JO MPSMOH, OT TOUKHUIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU
713 Pemate 3a1a4y Ha HaxOXJ€HHE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam

HIIN aJITOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOAbI ITPpH




PCIICHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3a/la4 Ha BBIYUCJICHUC YTJIOB
MECXKAY CKpCIIUBAOIIMNMUCA IPAMBIMH, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY IIIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IpUMEHEHHEM (POPMYJI, BEIYUCISATH COOTHOIICHUS

714 MEXIY IJIOIAISIMU IMOBEPXHOCTEM, o0bémamu MOJ00HBIX
MHOI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
N3Bnekarb, npeoOpa3oBbIBATE M HHTEPHIPETUPOBATh HHPOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensaTh reomerpuyeckue (GakThl A PELICHUS CTEPEOMETPHUECKUX
7.17 3aja4, MPEeaNoaraloluiMX HECKOJBKO I[IaroB pPEIleHUs,, €CIU YCIIOBHS
IpUMEHEHUs 3aJJaHbl B IBHOH (popme
718 [IpuMeHATH mHpoCTEHNIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoJTydyeHHbIE 3HAHUS HA IIPAKTUKE: aHATM3UPOBATh pPeabHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHBIE IIOHATHS B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTH4ecKu  cOpMyIUpOBaHHOM  MpoOJIeMBbl,  MOJAEIMPOBATH
7.20 peasbHble CUTYyallUd Ha SI3bIKE T'€OMETPUHU, UCCIEA0BaTh MOCTPOCHHBIE
MOJIENTN C UCTIOTIH30BAHNEM T€OMETPHUYECKUX ITOHATHI U TEOpEM, amrapara
anreOppl, pemarb NPaKTHYECKUE 3aJadud, CBS3aHHBIE C HaXOXJICHUEM
Te€OMETPHUYECKUX BEITHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITUSMU: IHJIMHIPHYECKAs TOBEPXHOCTh, 00pa3yromime
6.1 IIMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TEJT BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE PacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CErMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BHICOTA
[IApOBOTO CJI0A, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W TUIOMIAAX TIOBEPXHOCTEH TeNI BpaIICHWS,
TEOMETPHUECKUX TeJl C MPUMEHEHUEM POopMyTT

OnepupoBaTh MOHATHUSAMH: MHOT'OIPAHHHK, BIIMCAaHHBIA B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIHCaHHAS B MHOTOIPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCISTE COOTHOIIEHUS MEXTY TUIOIQISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMONOOHBIX TEN

6.9

N3ob6paxkath u3ydaemble (GUTYPHI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaIeHus

W3Brekatb, UHTEPIPETHPOBATh U MPEOOPa3OBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3aa4, MPEINoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICITUIICAA IIPHU CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTb NOHATHUSMHU: JAEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXJIy BEKTOpaMH, CKalsipHOE€ IPOM3BEJEHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

HaxoauTth cymMMy BEKTOPOB U IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroj
MEXly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aI[aBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

PemraTs HpOCTeI\/’IHH/Ie TCOMECTPHUICCKHUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HaXO0XICHUC I'COMCTPHUICCKUX BCIWYHH I10 o6pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HU3BECTHBIC METObI npu PEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MNpOCTEHMIIME IIPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPYU PEILIEHUN CTEPEOMETPUUECKHX 3aJa4

6.22

6.23

[IpuBOIUTE IpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallu U IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku  cHOpPMYIHPOBAHHOW  HPOOJIEMbI,  MOJIEIUPOBATH
peaibHbIE CUTYallMM Ha SI3bIKE T€OMETPUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, arnmnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aJavd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUYECKOM ITIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJICIbHOCTh MPSAMOM M IJIOCKOCTH. YTIJIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuieNnenumnes, IOCTPOCHUEe CeYeHUn

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeIbHbIC U NEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTBIO, IBYT PAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprieHIuKymsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIIIPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS IPU3MBI, MpsiMasi U HAKJIOHHAas MPHU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero corcrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brruucnenune »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Liomanb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TIIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Iionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CHoXXeHHEe Y BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpoCTpaHCTBE. KoopawHaThl BEKTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 04111ero
o0pa3oBaHus

Bnagenne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GopMyIHpoBaTh U OMNEPUPOBATH IMOHATHUSMHU: OIPE/ACICHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYITHUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE U MPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTeMaTUYECKOM WHIYKLHNH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHWsS IIPpU PpEUICHHM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATHSMH: MHOYKECTBO, ITOAMHOXECTBO, OINEpALMU Haj
MHOXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis OIUCaHUs PEAIbHBIX IIPOLIECCOB U SABJICHUN U IIPU PEILICHUU
3a7a4, B TOM 4HCI€ U3 JAPYruxX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUpOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh l"paq)LI IIpH pCHICHUUN 3aJ1a4

YMeHnue OIICPpHUPOBATH INOHATHUAMU: HATYPAJIBHOC YUCIIO, LICIIOC YUCIIO,
CTCIICHb C LCJIBIM IMMOKAa3aTCJIEM, KOPCHb HaTypaJII)HOfI CTCIICHHU, CTCIICHDb
C pallnOHaJIbHBIM IIO0Ka3aTcJicM, CTCIICHDb C JIEHCTBUTEIIbHBIM
I1OKa3aTciieM, J'IOl"apI/I(i)M qucia, CHUHYC, KOCMHYC MW  TAHI'CHC
IMPOU3BOJIBHOI'0 4YHCJIda, OCTATOK II0 MOAYJIIO, PallHuOHAJIIBHOC YHCIIO,
HppanuoOHaJIbHOC qucCio, MHOXXCECTBA HAaTypaJbHbIX, OCIbIX,
paorOHAJIbBHBIX, )ICP'ICTBI/ITeJIBHLIX Yuceil; YMCHHE  HCIIOJIb30BaTh
MMPpU3HAKHU ACIMMOCTH, HauMEHbIINH OGLHHf/'I JACIIUTECIIb 1 HAMMCHBIICC
06HI€€ KpaTHOC, aJITOPUTM EBKJ’II/IJIa IIpH pCUICHUH 3a1a4; 3HAKOMCTBO C
pa3InIHbIMU NNO3MIIMOHHBIMHA CUCTCEMaMH CUHHCIICHHUA, YMCHHC
BBIIIOJIHSATH BBIYHCIICHHE 3HAUYCHHUN H HpeO6p330BaHI/I${ BI)Ipa)KeHI/Iﬁ CcO
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, HpCO6pa3OBaHI/I$I ,[[pOGHO-paI_II/IOHaHLHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATUAMMU: ITOCICAOBATCIIBHOCTD,




apudMeTHUecKas mporpeccusi, FreoMeTpHuecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi  reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpOBaTh MOHATHUAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPHrOHOMETpUUecKas U
anreOpanyeckas); yMeThb MPOU3ZBOAMTH apU(METUUYECKUE IEHCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATh MOHATHAMH: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHUAMU: palMOHAIbHBIC, MpPPALMOHAJIbHbIC,
[OKa3aTelbHblE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPHUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
MOHATUSMH: TOXKIECTBO, TOXICCTBEHHOE NMpeoOpa3oBaHHEe, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHUH M HEPAaBEHCTB, PaBHOCHIBHOCTD
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1ApaMETPOM; IIPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue onepupoBarh MOHATHUSAMU: (yHKIUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKLIHMHU, OrPaHMYEHHOCTh (DYHKIMHM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOoJIblllee ¥ HaUMEHbIIee 3HaYeHUS
(GYyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMM, TiepBasi U BTOpasi MPOU3BOHAs (QYHKIMH, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOM3BOJIHON, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; YMEHHE HAXOAWTh aCUMITOTHI rpaduka (QyHKIUH; YyMEHHE
BBIUNCIATh TNPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIIMM;
YMEHHME HCIIONIb30BaTh IPOU3BOJAHYIO MJIA HCCIeNoBaHUS (YHKIUI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpauKu MHOTOUYJICHOB C HMCIIOJIb30BAaHHEM arrapaTra MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOAHYIO MJI HAXOXKICHUS HaWIydIlero
pelIeHusl B NMPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKUX M

buznyecKuX 3a7a4ax; HAXOAUTH TUIOMIAAN U 00BEMBI PUTYD C TOMOIIBIO




HHTCrpajia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHkuus, KoMno3unus (GyHKUWN, TUHEHHas (QYHKIUS, KBaIpaTHUHAS
byHKIIHS, parmoHaIbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLUMHM, T[OKa3zaTesibHas M Jorapupmuueckas (yHKIMH; YyMEHUE
CTpOUTH TpapuKH U3yYEHHBIX (YHKIUH, BBIIOIHATH MPEOOpa3OBaHHA
rpaduKoB QYHKIUH, HCIOIB30BATh I'PpaMKH ISl U3Yy4EHUS IPOLIECCOB U
3aBHCHUMOCTEH, TIPU PELICHUN 3a/1a4 U3 JAPYTruX Y4eOHBIX MPEAMETOB H
3ajlay U3 peasIbHOM >KM3HU; BbIpaXaTh (OPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIIHIA IS pereHHs
YpaBHEHM, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

H UX CUCTEM

YMeHue pemiate TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, I0JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJOT'H, 33[]a4d U3 00JacTy yIpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yM, MCCIENOBAaTh IOJYYEHHOE DPEIICHUE U
OLICHMBATh IMPaBJONOJO0OHOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBbIE CUTyallud Ha SA3BIKE MATEMAaTHKH; COCTAaBJIATH BBIPAKECHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHIO 33J]1a4H,
UCCIIENOBATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue oneprupoBaTh MOHATUSAMU: cpefiHee apudMeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHHUS, pa3Max, IUCIIEPCHUs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATH
nH(opMaIrio, TPEJACTaBICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaloIyI0 CBOKMCTBA peabHbIX MPOLIECCOB U SBJICHUI; MPEICTABISATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONHMII W JAWarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIE C NMPUMEHEHHEM TpadUudecKux
METO/IOB M 2JIEKTPOHHBIX CPEJICTB; TpaUueCKH NCCIIeI0BATh COBMECTHBIE
HAOMIO/IEHUsT C TOMOINBIO JWarpaMM pacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIYYalHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX METOOB; MPUMEHSTH
(GopMynbl CIOXKEHHS U YMHOXKEHHUS BEpPOSITHOCTEH, (popMyny HOJHON
BEPOSATHOCTH, hopmyiy bepryiu, komOunaTopusie GakTbl u HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHUH; yMEHHE OIEepUpOBaTh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHHe BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BENWYMHBI, (YHKIMH pPACHpeleNieHus H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONb30BaTh CBOWCTBA W3YYEHHBIX paClpeNeNeHud Ui
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHAMM: 3aKOH OOJBIIMX YHCET,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSAX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE ()aKThI M PACCY>KACHUS ISl pEIICHUS 3a1a4;
OLICHUBaTb  BEPOSATHOCTH  pealbHBIX  COOBITUH;  COCTaBIATH

BEPOSITHOCTHYIO MOJIEJIb M UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUVIA, IUIOCKUHM Yrod,
JBYTPAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECS MNpPsSMbIE,
NapaJuIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXAYy HPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEKY IUNIOCKOCTSMH; YMEHHE MCI0JIb30BaTh IPU
peLIeHUH 33734 U3y4eHHbIe (PaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4eCKUe MOJCIHA C IIOMOIIBI0 TEOMETPUYECKUX IOHATUU H

BCJIIMYHMH, PEIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa4n
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YMeHue onepupoBaTh MOHATHUAMU: IUIOMIAAL GUTYpPbI, 00bEM GUTYDHI,
MHOTOTPaHHMK, ITPaBWIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, Mmapamienenurnen, npusMa, nupamuna, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHyca, LIJIMHIpa, 00BEM Kyoa,

IIPSIMOYTOJIBHOTO ITapajulelIeuIea, MUPAMUABLL, IPU3MBbI, LWJIMHIpA,




KOHYCa, Iapa, pa3BépTka MOBEPXHOCTH, CEUYECHUS KOHYCa WU IMIUHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHAPA, KOHYCa; yYMEHHME CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI U TIOBEPXHOCTH
BPAIICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYP, CAMOCTOSATEIHLHO
(dopMynHUpoBaTH ONpeAETICHU U3y4aeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOWCTBAx M NpPHU3HAKaX I'€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH MU
ONpoBepraTb HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp mno
Pa3IUYHBIM IPU3HAKAM, BBINOJHATH HEOOXOJMMBIE JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuIeNIbHbIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe TNOAOOMs, TMOAOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UIYpHl, B TOM YHCIIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOI30BATh T'€OMETPUYECKHUE OTHOIICHHS
NIPU PEIICHUH 33]1a9; HAXOUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJI,
IUIOIAAb, 00BEM) IIPU PEIICHUH 33/1a4 U3 JPYTUX y4EOHBIX IPEAMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIYUCIATh F€OMETPUYECKHE BEITUUHHBI
(Ha, yrou, IUIOIAab, OOBEM, IIOMIAJh TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIE (POPMYIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMmaas cdepnl; 00bEM Kyoa,
OpsSMOYTOJBHOTO Mapajjiesienunesa, MUpaMUIbl, TMPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOILIEHNE 00bEMOB MOJIOOHBIX QUTYP
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YMeHue ornepupoBaTh MOHATUSMU: TIPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jioKEeHHE BeKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOoJl MEXKIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ
JUISL pelIeHHs TEeOMETPUYECKHX 3aJad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTL HOI[XOIISIIJ_[I/Iﬁ METOL JIA PCHICHUA 3aJdaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKW B HW3YYCHUU MPUPOJHBIX U
O6H_ICCTBCHHLIX mponeccoB HBJ'IeHHfI; YMCHHUEC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBEC, YMCHHC IIPHUBOAWUTH




IpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTU4HbIE U HATypaJIbHBIE JTOrapHUPMBbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3l1eMEHTApHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! GYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

e JI.C. AtanacsH, B.®. byty3os. ['eometpus, 10-11 knaccel. YueOHUK miist
0011e00pa3oBaTeIbHBIX YUpexaeHu. ba3oBblil 1 mpoGUIBHBIA YPOBHHU.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

e JI.C. Aranacsan, B.®. byry3o0s. ['eometpus, 10-11 knaccel. YueOHuK 11t
00111e00pa30BaTeNIbHBIX YUPEKICHHUM. ba3oBeIil 1 MpoPHIIBHBIN YPOBHU.






