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MNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KypPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JUCLUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydarOIUMUCS
HNOHATUHWHBIX OCHOB T€OMETPUHU, MpPHU J0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LENOYKH JIOTHUECKUX YTBEPKICHUI TP PEILIEHUN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUTATh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO WCHONB3YIOTCA TMpHU
pelleHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lenas ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAOUIed mnpeaMeTHol obmactu «Marematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEMIHOro MPOoecCHuOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BAaHUEM MATEMAaTUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIONINMH U YCHIINBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCSI:

paciiMpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJbTYphl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OINUCHIBATh W HM3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dopMupoBaHHEe  yYMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHNE YMEHHs paclio3HaBaTh HAa YEPTEkKaxX, MOJCIAX U B peaJbHOM
MHUpE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MOJEIIH;

dbopMUpOBaHWE TOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO TOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIaJE€Tb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, POBOJIUTH I0Ka3aTeIbHbIE PACCYKICHUS B XO/I€
pELICHNsT CTEpEOMETPUUECKUX 33Jad M 3a7ad C IPAKTHUUECKUM COJIEpKaHUEM,



dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIMMOCTH JOKAa3aTelIbCTB MpHU
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJICHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUH, KpUTUIHOCTH MBIIICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBisroTcs: «lIpsMble © TJIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHBIM JTHUHHUSAM ydeOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH pacmpeiensercs He TOJIbKO IO
CoJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MMOHATUSIMH M HABBIKAMU TMOCJIEI0BATEIHLHO U MOCTYIATEIBHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMINXCsl, PACIIUPSS U yTIyOIIsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOecreyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO HM3yYeHUST MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wusyuenue ydeOHoro kypca «Il'eomerpusi» Ha yYriyOIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsaAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMeTpur. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue NpsiMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CKpelmmBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTh IPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IpsSMbIMU B mpocTpaHcTBe. [lapaiiennbHOCTh IIIOCKOCTEN: MapaJlIeIIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 MIIOCKOCTH, TTPOEKITUs (PUTYPHI HA TIIOCKOCTh. [lepneHauKyIapHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIBL.
CBOICTBA IUTIOCKKUX YTJIOB MHOTOTPAaHHOTO yriia. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yTiIa. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAS TOBEPXHOCTh MIPU3MBI.
[Tapaienenunen, npsMOYTOJIbHBIN MapaJIETCIUNE U €ro cBoiicTBa. KpaTuaiime
IIyTH Ha NOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oitnepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUIbHAs U yceuEHHas
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHPAMUIBL.



[IpaBriibHBIE MHOTOIDAHHUKM: NPABUIIbHAs IPHU3Ma W IPaBWIbHAsA NUPaMUIA,
IpaBWJIbHAs TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPABUJIBHBIX MHOTOIPAHHMKAX: OKTa’Ip, AJOJAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPAaBWIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulieJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
UAJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUs Ha
miockocth. Pa3BépTka unnuuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
LWIMHApP, ONHCaHHas oOKojo IwunHapa. llepeceyenne cdepsl M mapa c



wiockocTeio. Kacanme miapa u chepsl mnockocthio. [loHsSTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUIoaab chepbl U €€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHune cedyeHnii MHOIOTPAHHUKOB U TEJI BPAICHUS: CEUEHUS [IWIIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPILINHY), CEUEHUS [Iapa, METOAbI IIOCTPOCHHUS
CEYCHUN: METOJ| CIEA0B, METOJ BHYTPEHHEIO IPOEKTUPOBAHUA, METOJ IIEpeHOca
CEKYIIIEH TTOCKOCTH.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaunaTel BekTOpa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajibHas CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCBI WU JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEW pPOCCUHCKOro Hapojaa, chOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM acTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MaTeMAaTUYECKHEe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM 1€ATETbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD



Oynymeld mpodeccun u pearru30BBIBATH COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpYXalolenl cpefpl, IJIAHUPOBAaHUE IOCTYNKOB U OIEHKA HMX BO3MOXKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHU KaK cepbl 4eTOBEUCCKOM NeATEILHOCTH, dTANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUIS Pa3BUTHUS 1IUBUIIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOM
KyJIbTYPOU KakK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO
U UCCJIEIOBATEIBCKYIO JIEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBUA:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(mpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;



BbIOMpaTh cmoco0® pemieHuss ydyeOHOW 3amadyu  (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBaHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, sIBJIICHUS, MpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IMPOLIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH J€(UIUTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
MIPE/ICTABIICHHUS;

CTPYKTYpPHpPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBHH C YCJ'IOBI/ISIMI/I u
IeJIsIMHu 06IHCHI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N TITIMCBMCHHBIX TCKCTax, JOaBaThb IIOSACHCHHUSA IIO XOlIy pCH_IeHI/ISI 3aJa4u,
KOMMEHTHUPOBATH IIOJIYYEHHBIN PE3YJIbTaT;

B X0/ie 00CYXXJIEHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJgadyu, BBICKA3bIBaTb MHJACHU, HAICICHHBIC Ha IIOHNCK
peIHeHI/Iﬂ, COITIOCTABJIAATH CBOH CY)I(I[eHI/I?I C CY)KILCHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;



MPEJCTABIIATh PE3YIbTATHI PEUICHUS 33a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUsS 3a/1a4, BRIOUpATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIbHOM  pediiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TMpU pelIeHUd Y4YeOHBIX 3a7ad, MPUHUMATHL I1I€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U Pe3yJIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNmoBHIX ¢opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YIE€HAMU KOMaH/IbI, OLICHUBATh KAUECTBO CBOETO BKJIA/a
B O0mMH TPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:
e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pELICHNH 33a4 U IPOBEACHUN MAaTEMaTUUYECKUX PACCYKICHUN;



MPUMEHSITh aKCUOMBI CTEPEOMETPUM U CIEJACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  ONEpUPOBATh MOHSITUAMH, CBA3aHHBIMHU C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHUKOB (MIpU3MA,
nupamMua, NpsSMOYTOJIbHBIN Mapaienaenunes, kyo);

KJIaccu(pUIMpoBaTh ~ MHOTOTPAHHMKH,  BBIOMpass  OCHOBaHUS IS
KJ1accuuKaluu;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATH napajuiesibHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TUNIOCKOCTD, BHIMOIHATEH U300pakeHus puryp Ha
MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIAAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOpPMYIT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCh ¥ TIIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU PUTYPBHI;
CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B POCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemath 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W
Hax0XJICHUE TEOMETPUUYECKUX BEJTUYNH, TPUMEHSISI U3BECTHBIC METOIbI ITPH
pelIeHNd MaTEMaTHYECKUX 3a/ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH,;

NPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MNPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U puCyHKax;

NPUMEHSTh TOJIydYEHHbIE 3HAHHUS HAa TMPaKTUKE: CpPaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B



mporecce TOWCKA pEHIeHUsT MaTeMaTU4ecKu  CchopMyInpOBaHHOM
npoOeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha SA3bIKE T€OMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM IE€OMETPUUECKHUX
NOHATUH U TEopeM, ammapara ajureOpbl, pelarh MPaKTUYECKUEe 3aJaud,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYKH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHUS TE€OMETPUM KaK
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca o0y4aromuics HayIuTCs:

CBOOO/IHO OIEpUpPOBATh MOHATHAMH, CBA3aHHBIMU C LMJIMHIPUYECKOH,
KOHMYECKOH U CcepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
HOJTyYEHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C TEIaMU BPAILICHUS: [UIMHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BPAILICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB W TEJ BpAaIlCHHUS,
O00BEMBI U IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpAIICHHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOOIHO OIEPUPOBATh MOHATHUSMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalllCHUs;

BBIUUCIISATH COOTHOLIEHUS MEXKY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3y4aembie (UTYPHI, BBHITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh reOMETPUUYECKHUE 3124 HA BBIYMCIECHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU A0 IJIIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEILICHUH;



CBOOOJTHO OMNEPUPOBATH TOHITUSIMHU, CBSI3aHHBIMA C JIBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KECHMUIA;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB © TeN BpalleHUs MpH
napajjieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHMS LWIMHIIpA
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUSI KOHYCa (MapaliieabHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpudecKkre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITh MOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OIIEHUBATh peajbHbIe CUTyallud, MPUMEHSITHh W3YyUYCHHBIC MOHSITHS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TeopeM, armapata anreOpbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEIINYWH;

UMETh TpeACTaBieHUs 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N
n
/

11

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcer KoHTpoJibH

0 ble padoThI

IIpakTHyeck
ue padoTbl

JIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl
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Bzaumnuoe PacCIIOJIOKCHUC
IPsAMBIX B ITIPOCTPAHCTBE

https://resh.edu.ru/subject
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2667/

[TapamtenpHOCTh IPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

https://interneturok.ru/les
son/repetitorskiy-
proekt/prakticheskie-
zanyatiya-po-
podgotovke-k-ege-po-
matematike/tema-8-
povtorenie-reshenie-
zadach/povtorenie-
reshenie-zadach-po-

planimetrii

[lepnieH IUKYISIPHOCTD
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

25

https://foxford.ru/wiki/m
atematika/perpendikulyar
nost-pryamoy-i-ploskosti

VYTiabl ¥ paccTosIHUA
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https://resh.edu.ru/subject
/lesson/6127/conspect/22
1518/
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CepeIMHbBI OTPE3Ka
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sson/4756/conspect/203541/
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Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

https://resh.edu.ru/subject/le

84 Hpasububie 1 sson/5443/conspect/21269/
MOJTyTIpaBUIIbHbIC
MHOTOTPaHHUKHU
85 KonTponpHas padora https://resh.edu.ru/subject/le
"MHororpaHHuku" sson/5443/conspect/21269/
86 [TonsiTue BekTOpa Ha https://resh.edu.ru/subject/le
IJIOCKOCTH U B IIPOCTPAHCTBE sson/4758/conspect/21647/
87 CVMMA BEKTODOE https://resh.edu.ru/subject/le
y p sson/4758/conspect/21647/
88 PASHOCTE BEKTODOR https://resh.edu.ru/subject/le
A3HOCTD BEKTOPO sson/4758/conspect/21647/
89 I https://resh.edu.ru/subject/le
paBWIIO MapaJIesenuneaa sson/2030/start/
90 YMHOKEHUE BEKTOpa Ha https://resh.edu.ru/subject/le
4HCIIO sson/2030/start/
P
01 6a3no>1<eH‘1.4e BeITopa Tio https://resh.edu.ru/subject/le
asuey Tpex BeKT?pOB’ He sson/2030/start/
JIeKAIHUX B OJHOU ITOCKOCTH
https://resh.edu.ru/subject/le
92 CkansgpHoe pou3BeACHUE

sson/5723/conspect/149166/
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Brruucnenue yria Mexuay

https://resh.edu.ru/subject/le

%3 BEKTOPAaMH B IIPOCTPAHCTBE 1 sson/5723/conspect/149166/
94 [Ipocreiimue 3aga4um ¢ 1 https://resh.edu.ru/subject/le

BEKTOpaMu sson/5723/conspect/149166/

IIpocreiimme 3agauu ¢ https://urok.1sept.ru/articles/
95 1

BEKTOpAMU 551964

[Ipocreiimue 3aga4um ¢ https://urok.1sept.ru/articles/
96 1

BEKTOpaMU 551964

[Ipocreiimue 3aga4uu ¢ https://urok.1sept.ru/articles/
97 1

BEKTOpaMU 551964
98 O6o006menne u 1 https://interneturok.ru/subjec

CHCTEMATHU3alMS 3HAHU N t/geometry/class/10

O6o61eHne u https://interneturok.ru/subjec
99 . 1

CHCTEMATHU3alUS 3HAHU N t/geometry/class/10

HTtorosast KOHTpOJIbHASA https://interneturok.ru/subjec
100 1

paborta t/geometry/class/10

Hrorosast KOHTpOJIbHAA https://interneturok.ru/subjec
101 1

pabora t/geometry/class/10

O6o0061enne u https://interneturok.ru/subjec
102 . 1

cHUCTeMaTU3alus 3HaHUI t/geometry/class/10

OBUIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME
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https://urok.1sept.ru/articles/551964
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https://interneturok.ru/subject/geometry/class/10
https://interneturok.ru/subject/geometry/class/10
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11 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE
Ne ugposbie
Tema ypoka Bce Korrposs IIpakTHyec tdp
n/n HBIE o0pa3oBaTe/ibHbIE
ro KHe padoThl
padoThI pecypcel
[ToBTOpEeHME TEMBI
1 "Koopaunatel BeKTOpa Ha 1 https://resh.edu.ru/subject/17
ILIOCKOCTH U B 111/
npocTtpaHcTae”
[ToBTOpEHME TEMBI )
" https://resh.edu.ru/subject/17
2 CkansipHo€ NpOU3BEICHUE 1 n1/
BEKTOPOB" -
[ToBTOpEHME TEMBI .
" P https://resh.edu.ru/subject/17
3 Brruncnenue yrina Mexy 1 i/
BEKTOPAMH B IIpocTpaHcTBe" o
IToBTOpEHME TEMBI
4 "VpaBHEHHE IPSAMOH, 1 https://resh.edu.ru/subject/les
MPOXOJIAIIEH yepe3 ABe son/6083/conspect/149228/
TOYKH"
YpaBHEHME MIJIOCKOCTH, .
P https://resh.edu.ru/subject/les
5 HOpMaJlb, ypaBHEHUE 1

IIJIOCKOCTH B OTPE3KaAX

son/6083/conspect/149228/
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ypaBHeHI/Ie IIJIOCKOCTH,

https://resh.edu.ru/subject/les

6 HOpMaJIb, ypaBHCHHUC son/6083/conspect/149228/
MJIOCKOCTH B OTPE3Kax

7 Be . eI https://resh.edu.ru/subject/les

KTOPHOE MPOU3BEACHH son/6083/conspect/149228/
JInHeWHbIe HEpaBEHCTBA, .

8 HH fl HPIC HEPABCHCTE https://resh.edu.ru/subject/les
JIMHCHHOC son/6083/conspect/149228/
MporpaMMHUpPOBaHUE
JIunelinble HEpaBEHCTRA, .

9 . https://resh.edu.ru/subject/les
/THHCHHOC son/6083/conspect/149228/
MporpaMMHUpPOBaHUE
AHaIUTHYECKUE METOIBI

10 pacyé€ra yriia Mexay https://resh.edu.ru/subject/les
MPsIMBIMH B son/6083/conspect/149228/
MHOTOTpaHHHKAaX
AHaTUTHYECKUE METOIBI

11 pacdéra yriia Mexay https://resh.edu.ru/subject/les
IIJIOCKOCTSIMHU B son/6083/conspect/149228/
MHOTOTPaHHHKAX
dopmyiia pacCTOSIHUSA OT )

https://resh.edu.ru/subject/les

12 TOYKH J0 INIOCKOCTH B

KOOpJAuHAaTax

son/6083/conspect/149228/
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Haxoxnenue pacctostHui OT

https://resh.edu.ru/subject/les

13 TOYKH JI0 IFIOCKOCTH B KyOe son/6083/conspect/149228/
HaxoxaeHue paccTossHuil OT )
14 TouKL I[o I OfKOCTI/I s https://resh.edu.ru/subject/les
A Jj son/6083/conspect/149228/
MPaBUIBHOU MUPAMUIE
KoHTtposbHas padota .
15 " A AT THCCKA https://resh.edu.ru/subject/les
son/6083/conspect/149228/
reomerpust"”
CedeHuss MHOTOIPaHHUKOB: .
16 https://urok.1sept.ru/articles/
CTaHJIapTHbIC 411264
MHOTOTPAaHHUKHU
17 CeueHust MHOTOTPAHHUKOB: https://urok.1sept.ru/articles/
METO/I, CJICJIOB 411264
CeueHust MHOTOTPAHHUKOB:
18 CTaHJIAPTHBIE IUIOCKOCTH, https://urok.1sept.ru/articles/
repeceyeHus npsAMbIX U 411264
IIOCKOCTEHN
ITapannensHbIe IPSIMBIE U .
p p https://urok.1sept.ru/articles/
19 MJIOCKOCTH: MapajijiesibHbIe

CCUCHUA

411264
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https://urok.1sept.ru/articles/411264

20

[TapaienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

https://urok.1sept.ru/articles/
411264

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKpCIIUMBAOIINMHUCA
IPSMBIMU

https://resh.edu.ru/subject/les
son/6133/main/272669/

22

[IepnieHauKynspHBIE
IIPSIMBIE U TNIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHIUKYJIIPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

https://resh.edu.ru/subject/17
111/

23

[TepnenuKynspHbIe
HpsSIMbIE U TNIOCKOCTH:
TEeopeMa o Tpex
HepreHInKyIspax

https://resh.edu.ru/subject/les
son/6133/main/272669/

24

[lepnenaukynspHbie
IIPSIMBIE U INIOCKOCTU:
BBIYMCIICHMS IJIUH B
MHOT'OI'PaHHHUKAX

https://resh.edu.ru/subject/les
son/6133/main/272669/



https://urok.1sept.ru/articles/411264
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https://resh.edu.ru/subject/lesson/6133/main/272669/
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[ToBTOpEHHME: TUIOIIAAH
MHOTOYTOJIbHUKOB,

https://www.yaklass.ru/p/geo
metria/8-klass/ploshchadi-
figur-9235/ploshchad-

25 . mnogougolnika-svoistva-
(bopmyxbl s IOMANCH, ploshchadei-9237/re-
coobpasenus noobus 82be81a7-27f8-4553-h2fc-

04ef8ad704b3

https://www.yaklass.ru/p/geo
TloBTOpEHHE: MIOMATH rr_1etria/8—klass/ploshchadi—
MHOFOerJ'II)HI/IKOB flqur-9235/p!oshcha_d-

26 ’ . mnogougolnika-svoistva-
(bopMyIEr 1A MIOMmAnEH, ploshchadei-9237/re-
coobpasenus nonobus 82be81a7-27f8-4553-h2fc-

04ef8ad704b3
https://www.yaklass.ru/p/geo
TloBTOpeHwME: mIomaIH n_1etria/8-klass/p|oshchadi-
MHOTOYTOTHHKOB figur-9235/ploshchad-
27 ’ mnogougolnika-svoistva-

bopMyIIBI TS TLTOIIAEH,
COOOpakeHHS TI0T00US

ploshchadei-9237/re-
82be81a7-2718-4553-b2fc-
04ef8ad704b3
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IImomaau ceuenunit
MHOTOI'PAaHHUKOB: TIJIOIIATN

https://www.yaklass.ru/p/geo

metria/8-klass/ploshchadi-
figur-9235/ploshchad-

28 MMOBEPXHOCTEH, pa3pe3aHus mnogougolnika-svoistva-

Ha YacTH, COOOpa>keHus ploshchadei-9237/re-
04ef8ad704b3
https://www.yaklass.ru/p/geo

Ilnomany ceuennit metria/8-klass/ploshchadi-

MHOTOTPaHHUKOB: TIJIOIIAIA figur-9235/ploshchad-

29 MIOBEPXHOCTEH, pa3pe3aHust mnogougolnika-svoistva-

Ha 9aCTH, COOOpaKEHHSI ploshchadei-9237/re-
04ef8ad704b3
https://www.yaklass.ru/p/geo

KoHTpombHas paGoTa n_1etna/8-k|ass/p|oshchadl-

" figur-9235/ploshchad-

[ToBTOpEHME: . .
30 mnogougolnika-svoistva-

MHOTOIPAHHUKH, CEYECHUS
MHOTOIPAaHHUKOB"

ploshchadei-9237/re-
82be81a7-27f8-4553-h2fc-
04ef8ad704b3
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O0BéMm Tema. O0beM

https://resh.edu.ru/subject/les

31 TPAMOYTOIIBHOTO son/5732/main/23387/
napajuiejenumneaa
3amaun 00 yaBOEHUH Ky0a, O .

39 « A yi 6a: Y https://resh.edu.ru/subject/les

Baspatype kyoa, o son/5732/main/23387/
TPUCEKIINH YTJIa
CrepeoMeTprYeCKUe 3a/1a4H,

33 CBsI3aHHBIE C 00BEMOM https://resh.edu.ru/subject/les
IIPSIMOYT'OJIBHOTO son/5732/main/23387/
napajuiejenumneaa
[Tpuknagabie 3a1a9H,

34 CBSI3aHHBIC C BEIUMCICHUEM https://resh.edu.ru/subject/les
00BEMa MPSIMOYTOJILHOTO son/5732/main/23387/
napajuiesenumneaa

35 OGBé o https://resh.edu.ru/subject/les

HEM TIPAMOU TIPH3MBI son/5629/conspect/23081/
CrepeomeTpryecKHe 3a1auu, .

36 https://resh.edu.ru/subject/les
CBm"aHHHe ¢ BHVLMCHeHHeM son/5629/conspect/23081/
00BEMOB MPSAMOI TPU3MBI
IIpuknagnbie 3agaun, .

p g ﬂ_, https://resh.edu.ru/subject/les

37 CBsI3aHHBIE C 00BEMOM

IPSAMOM TIPU3MBI

son/5629/conspect/23081/
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Brrunciaenue 005EMOB TeJI €
IIOMOIIIBIO OHpe,Z[CJ'IéHHOFO

https://resh.edu.ru/subject/les

38 uHrerpana. OobpEm son/5629/conspect/23081/
HAKJIOHHOM MPU3MBI
Brrunciaenue 005EMOB TeJI €

39 MIOMOUIBIO OMPEICTIEHHOTO https://resh.edu.ru/subject/les
unTerpana. O6bém son/5866/conspect/221575/
MU PAMHU/TBI
®opmyna o0bEMa

40 nupamupl. OTHOIIEHUE https://resh.edu.ru/subject/les
00bEMOB IMUPaMHU/I C OOIITUM son/5866/conspect/221575/
YTIIOM
®dopmyna o0bEMa

41 nupaMuipl. OTHOLIEHUE https://resh.edu.ru/subject/les
00BEMOB MUpaMUJ ¢ O0IITIM son/5866/conspect/221575/
yrIoM
CrepeomeTpuyiecKkue 3a1a4u, .

42 6Bé https://resh.edu.ru/subject/les
CBHgaHHHev ¢ ObheMaMit son/5866/conspect/221575/
HAKJIOHHOM MPU3MBI
CrepeomeTpryeCcKHe 3a1auu, .

3 https://resh.edu.ru/subject/les

43 CBSI3aHHBIE C 00BEMAMU

mUupaMuabl

son/5866/conspect/221575/
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[Ipukitaguele 3aga4u 10
teMme "OO0BEMEI Ten",

https://resh.edu.ru/subject/les

44 CBSI3aHHBIE C 00BEMOM son/5866/conspect/221575/
HAKJIOHHOM MPU3MBI
[IpuknagHele 3aqa4u 110

45 teme "O0bEMBI TEN", https://resh.edu.ru/subject/les
CBSI3aHHBIE C 00BEMOM son/5866/conspect/221575/
UpaMUIb
[Ipumenenne 0ObEMOB. i

16 BLIMHCIICHIE DACCTOSHHS 10 https://resh.edu.ru/subject/les

p A son/5866/conspect/221575/

IJIOCKOCTH

47 KonTponabnas pabora https://resh.edu.ru/subject/les
"O06BEM MHOTOrpaHHuKa" son/5866/conspect/221575/
Huimmaapryeckas

48 MOBEPXHOCTh, 00pa3yroiue https://resh.edu.ru/subject/les
TWIAHAPUYECKON son/5866/conspect/221575/
MMOBEPXHOCTHU
s ap. Hpamoit

49 KPYTOBOU LIUITUHP. https://resh.edu.ru/subject/les

[Tmomaas MOBEPXHOCTH
MATUHAPA

son/6300/conspect/22489/
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Konnueckas IIOBEPXHOCTD,

https://resh.edu.ru/subject/les

>0 00pasyIoNme KOHMECKOH son/4903/conspect/22645/
nosepxHoctu. Konyc
CeueHue KoHycCa

51 Y . https://resh.edu.ru/subject/les
TJIOCKOCTRIO, MApaJLICILHON son/4903/conspect/22645/
IUIOCKOCTU OCHOBAHUS
VY ceuéHHbBIN KOHYC.

Y https://resh.edu.ru/subject/17

52 N3ob6pakenne KOHYCOB U 11/

YCEUYEHHBIX KOHYCOB T
[Tnomans 6OKOBOM .

53 . https://resh.edu.ru/subject/les
TOBCPXHOCTH 1 TOTHOU son/4903/conspect/22645/
MOBEPXHOCTU KOHYCa
ITimomanes 00KOBOI

54 tan . https://resh.edu.ru/subject/les
MOBCPXHOCTH H TOHOH son/4903/conspect/22645/
MOBEPXHOCTU KOHYCa
CrepeomMeTpruUECKHE 3a/1a4n

55 Ha J0Ka3aTeIbCTBO U https://resh.edu.ru/subject/les

BBIYUCJICHUC, ITIOCTPOCHUEM
cedyeHUi HUJINHApPA, KOHYCa

son/4903/conspect/22645/
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CrepeoMeTrpuueckue 3a1auu
Ha JIOKa3aTeIbCTBO U

https://resh.edu.ru/subject/les

>0 BBIYHCIICHHE, IOCTPOCHUEM son/4903/conspect/22645/
CEUYEHU LIUIMHApPA, KOHyCa

57 [IpuknagHeie 3a1a4u, https://foxford.ru/wiki/mate
CBSI3QHHBIE C LUIUHIPOM matika/cilindr-i-ego-svojstva

58 [Ipukitaguele 3anauu, https://foxford.ru/wiki/mate
CBSI3aHHBIE C [IUIUHIPOM matika/cilindr-i-eqo-svojstva

59 C https://resh.edu.ru/subject/les

(epa u map son/4034/conspect/22790/

[Tepeceuenue cheps! u mapa

60 ¢ IockocTbro. Kacanue https://resh.edu.ru/subject/les
mapa u cepsl IIOCKOCTHIO. son/4034/conspect/22790/
Bun u nzobpaxenue mapa
[Tepeceuenue cdepsl U mapa

61 ¢ wiockocThro. Kacanue https://resh.edu.ru/subject/les

nrapa 1 cepsl MI0CKOCTHIO.
Bun u n3obpaxkenue mapa

son/4034/conspect/22790/
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YpaBHenue chepsl.

https://resh.edu.ru/subject/les

62 Hnomvaz[b ctpepst u e son/4034/conspect/22790/
yacTei

63 CivveTpust cheph 1 mapa https://resh.edu.ru/subject/les

son/4034/conspect/22790/

CrepeomeTpryecKue 3a/1aun
Ha JI0Ka3aTeJIbCTBO U

64 BBIYHCIICHHE, CBA3aHHBIC CO https://resh.edu.ru/subject/les
cdepoii u mapom, son/4034/conspect/22790/
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO
CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U

65 BBIYHCIICHUE, CBI3aHHBIE CO https://resh.edu.ru/subject/les
cdepoii u mapom, son/4034/conspect/22790/
MMOCTPOEHUEM MX CEUECHHI
TJIOCKOCTBIO
[IpuknagHele 3a1auu, .

66 cBssaHHbIE CO chepoii 1 https://resh.edu.ru/subject/les

son/4034/conspect/22790/

mapom
[ToBTOpEHME: OKPYKHOCTH

67 Ha INIOCKOCTH, BBIYUCIICHUS https://resh.edu.ru/subject/les

B OKPY)KHOCTI/I, CTaHJIapTHBIe
monoous

son/4034/conspect/22790/
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Paznmuunsie KOM6I/IHaL[I/II/I TCI

https://resh.edu.ru/subject/les

68 BpatlCHus 1 son/4034/conspect/22790/
MHOTOI'PAaHHUKOB

69 3agaun o teme "Tena u https://resh.edu.ru/subject/les
IIOBEPXHOCTHU BpaleHus" son/4904/conspect/280335/

20 3amaun o Teme "Tena u https://resh.edu.ru/subject/les
MOBEPXHOCTHU BpauieHus" son/4904/conspect/280335/

7 KonTtponpHas padora "Temna https://resh.edu.ru/subject/les
Y TIOBEPXHOCTH BpalleHUs" son/4904/conspect/280335/
O0béM muHIpa. Teopema

79 506 LI AP P https://resh.edu.ru/subject/les
00 00BEME HPAMOTO son/4904/conspect/280335/
LUIMHApPA
Brrunciaenne 006EMOB Ten ¢ .

73 . https://resh.edu.ru/subject/les
TOMOTHBIO OnpeIfeHeHHorO son/4910/conspect/23237/
uHTerpaa. O6bEM KOHyca
[Tnomanu OOKOBOI 1 .

. https://resh.edu.ru/subject/les

74 MTOJIHOM ITOBEPXHOCTHU

KOHYca

son/4910/conspect/23237/
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75

CrepeoMeTpriecKue 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM
00BbEMOB IMIIMHIpa, KOHYCa

https://resh.edu.ru/subject/les
son/4910/conspect/23237/

76

[Ipukitaguele 3ana4u 10
teme "OOBEMBI U TUIOIIA M
noBepxHocrel Ten"

https://resh.edu.ru/subject/les
son/4910/conspect/23237/

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cheprl. CTepeoMeTpudecKue
3aJ1a4¥, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB
1rapa, IapoBoro CerMeHTa u
[IApPOBOTO CEKTOPa

https://resh.edu.ru/subject/les
son/4910/conspect/23237/

78

[Tpuknanueie 3a1a4u 10
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa
Y TUTOMIABI0 chephl.
COOTHOIIEHUS MEX Y
MJTOMIASIMU TOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

https://resh.edu.ru/subject/les
son/4910/conspect/23237/
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IToxoOuEble Tena B
npocrpaHctse. Mi3menenue
00Béma mpu no100uu.

https://resh.edu.ru/subject/les

7 CrepeomeTputieckue sana, son/6297/conspect/22282/
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB TEJ U IIIONIAIeH
MOBEPXHOCTEH
KoHTtposbHas padota )

80 " OMALH HOBEDXHOCTH I https://resh.edu.ru/subject/les

. tHan P son/6297/conspect/22282/
00BEMBI KPYTIIBIX TEN"
JIBuKEeHHsI IPOCTPAHCTBA.

81 OtoOpakenus. J[BrxkeHus: u https://resh.edu.ru/subject/les
paBeHcTBO (uryp. Obuiue son/6297/conspect/22282/
CBOMCTRA JBUKEHU
Bunp! 1BMKeHUN:
napasuleIbHbIN MEPEHOC, .

82 CHTDAILHAS CHMMETDIS https://resh.edu.ru/subject/les
HerTpan P, son/6297/conspect/22282/
3epKajbHas CHMMETPHS,

MOBOPOT BOKPYT MPSIMOit
83 [Tpeobpazosanus moaoous. https://resh.edu.ru/subject/les

[Ipsimas u chepa Ditnepa

son/6297/conspect/22282/
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I'eomerpuueckue 3agaun Ha

https://resh.edu.ru/subject/les

84 MIPUMEHEHHUE JIBUKEHUS son/6297/conspect/22282/
85 KoHnTtposbHas padota https://resh.edu.ru/subject/17

"BeKTOpbI B IPOCTPAHCTBE" 11/

O06o0maroiee MOBTOPEHUE

11 moHsATHI U METO/IOB

Kypca reomerpuu 10-11

P P https://resh.edu.ru/subject/17

86 KJIACCOB, CHCTEMATHU3AIHS 11/

3Hanui: "l[lapannenbHoCTh o

MPSIMBIX | IIJIOCKOCTEH B

npocTpaHcTae”

Ob6o0611aro1iee MOBTOpeHNE

11 moHsiTHI ¥ METOZIOB
87 Kypca reomerpun 10-11 https://resh.edu.ru/subject/17

KJIaCCOB, CUCTEMAaTU3aLUs
3HaHUi: "BekTopsl B
npocTpaHcTae”

111/
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88

O06o0matroiee MOBTOPEHUE
11 moOHATUN K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs
3HaHUi: "BekTopsl B
npocTtpascTae”

https://resh.edu.ru/subject/17
111/

89

Obo06maromiee MOBTOPEHNE
11 moHsATHI U METO/IOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aIIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

https://resh.edu.ru/subject/17
111/

90

Ob6o061aro1iee MOBTOpeHNE
11 moHsiTHI 1 METOZIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3AIIHs
3HaHuii: "O0beM
MHOTOTpaHHHKaA"

https://resh.edu.ru/subject/17
111/

91

Ob6o0611aro1iee MOBTOpeHNE
11 mousTHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sHauui: "Tlnomann
MMOBEPXHOCTU U 00BEMBI
KpyJibIX Ten"

https://resh.edu.ru/subject/17
111/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

O06o0matroiiee MOBTOPEHUE
11 moHsITUI U METOLOB
Kypca reomerpun 10-11

https://resh.edu.ru/subject/17

92 KJIACCOB, CUCTEMATHU3AIHS 11/
3Hanuit: "[lnomanu o
MOBEPXHOCTH ¥ 00BEMBI
KpyTJbIx Ten"

93 Ntorosas KOHTpoOJIbHAsS https://resh.edu.ru/subject/17
paboTta 111/

94 Hrtorosast KOHTpoOJIbHAA https://resh.edu.ru/subject/17
pabora 111/

95 [ToBTOpEHue, 06001mEeHNE U https://resh.edu.ru/subject/17
cHUCTEeMaTu3aIus 3HAaHUI 111/
HcTopus pa3BuTHs
CTEpEOMETPUH KaK HAyKH U

96 €€ poJib B pa3BUTUHU https://resh.edu.ru/subject/17

COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

111/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

97

Ucrtopus pazsutus
CTEPEOMETPUH KaK HAyKU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.ru/subject/17
111/

98

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U
e€ poJIb B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/17
111/

99

Hcropus passurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTui

https://resh.edu.ru/subject/17
111/

100

Wcropus passutus
CTEpPEOMETPUH KaK HayKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/17
111/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

101

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKU U
€€ poJIb B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/17
111/

102

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTU I

https://resh.edu.ru/subject/17
111/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Koa . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBepsieMoro
posep MPOrpaMMbl CpeHero oo1ero oopa3oBanus
pe3yJbTaTa

7 I'eomeTpus

7.1 OmnepupoBaTh MOHATHAMH: TOUKA, PAMasi, INIOCKOCTh

7.2 ITpuMeHSATH aKCHOMBI CTEPEOMETPUH U CIIEACTBHSA U3 HUX MPH PEIICHHH TeOMETPHUYECKIX 3a1a4

7.3 OmepupoBaTh TOHATHAME: TAPATIETBHOCTD M MEPIIEHANUKYIIIPHOCTD IPSIMBIX U IIIOCKOCTEH

7.4 Knaccuguunposats B3aMHOE PACIIOJIOKEHHE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE

75 OmnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YToJI, TPaHy ABYTPAHHOTO yIJIa, pedpo ABYTPaHHOTO yIia,
' JUHENHBIH yroa JBYrpaHHOro yrila, FpajycHas Mepa ABYTPaHHOIO yria

76 OnepupoBaTh MOHATHSIMU: MHOTOIPAaHHUK, BBITYKJIbII U HEBBITYKIIbIH MHOIOTPAHHUK, JIEMEHTBI
' MHOT'OTPaHHHUKA, IPAaBIIEHBI MHOTOTPaHHUK

77 PacnozHaBaTe OCHOBHBIC BHIBI MHOTOTPAaHHHUKOB (IHpaMuia, TNpU3Ma, MPSMOYTOIbHBIN
' napaJuiesienures, Kyo)

KrnaccupuumpoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS IS KiacCH(UKAIUK (BBITYKIbIE U
7.8 HEBBIITYKJIBIE MHOTOTPAaHHUKH, TPABIWIbHBIE MHOTOTPAHHHUKH, NPAMBIE W HAKIOHHBIE IPH3MBI,
napauIesIeTHIIe bl )




Kog

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOMI

NpoBepsieMoro
NMPOrpaMMbl cpeiHero 0o11ero 00pa3oBaHus
pe3yJbTaTa
7.9 OmnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
7.10 OOBSICHATH IPUHIIUIIEI IOCTPOEHHSI CEUCHUH MHOTOTPaHHUKOB, UCIIONB3YSl METO/] CIIEI0B
711 CTpouTh cedeHnss MHOTOTPaHHUKOB METOIOM CIIEJIOB, BBIIIOTHATD (BEIHOCHBIE) INTOCKHE YePTEKH
' W3 PUCYHKOB MPOCTBIX 00BEMHBIX (DHUTYp: BHI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxXoXJEHHE TI'€OMETPHUUECKHX BEIHUYMH MO 00pa3laM WM alropuTMam,
712 MPUMEHSS U3BECTHBIC AHAJIMTHUECKHE METOJbI NMPHU PELICHUU CTAHIAPTHBIX MaTeMaTH4ecKUX
' 3a7a4 Ha BBIYHCIECHHE PACCTOSHUI MEXAY ABYMS TOYKAMH, OT TOYKH IO HPSAMOH, OT TOUKH
0 TUTOCKOCTH, MEXIY CKPEIINBAIOIINMHUCS MTPIMBIMA
Pemate 3amaun Ha HaXOXJEHHE T'€OMETPHUYECKHX BEIHYMH MO 0o0pa3laM MIH ajJropHIMam,
713 MPUMEHSS U3BECTHBIC AHAJIUTHUECKHE METOIBI IPU PELICHUH CTAHIAAPTHBIX MaTeMaTH4eCKUX
' 3a7a4 Ha BBIYHCICHHE YIJIOB MEXKOY CKPEIIMBAIOIIMMHUCS TIPSIMBIMH, MEXIYy TpPSIMOH WU
TUTOCKOCTBIO, MY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB
Bbruucnate 00BEMBI M IUIOMAAM IIOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma, MHpaMuia) c
7.14 MpUMEHEHUEM (POPMYJI, BEIYUCIISTH COOTHOIICHHUS MEX/IY IUIOMIASIMU TIOBEPXHOCTEH, 00bEMaMu
NOJ00OHBIX MHOTOIPAaHHUKOB
715 OmnepupoBaTh MOHATHUAMH: CUMMETpUsI B IPOCTPAHCTBE, LEHTP, OCb U IUNIOCKOCTb CUMMETPHH,
' LEHTP, OCh U TUIOCKOCTb CUMMETPHH (UTyPHI
716 W3Bnekats, npeoOpa3oBBIBATH W HHTEPIPETUPOBATH HMH(GOPMALUIO O IPOCTPAHCTBEHHBIX
' reoOMeTpHYecKUX (urypax, npeacTaBiIeHHYIO Ha YepTeKax U PUCYHKaX
217 [TpuMeHsATH reoMeTpryecKre (GaKThl JUTs PEHISHUs CTEPEOMETPUYECKHX 3a/1a4, PEeINOIATraloIinx

HECKOJIBKO IIIaroB PEIIeHUs, €CIN YCIOBUS IPUMEHEHUS 3aJaHbI B SIBHOH (hopme




Kog

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM

NpOBEPsIeMOro
NMPOrpaMMbl cpeiHero 0o11ero 00pa3oBaHus
pe3yabTara
218 [IpuMmeHsTH MpOCTEHIINe MPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
' MU PEIICHIH CTEPEOMETPUICCKUX 331U
719 [IpuBomUTE TIPUMEPH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE M KHU3HHU, PACIO3HABAThH
' MIPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHSTH MOMYYCHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATH PEAbHBIC CUTYAIIUU U IPUMEHSITh
W3yUYCHHBIC TMOHATHS B TIPOIECCE IMOWCKA PEHICHUS MaTeMaTHYeckd CcHopMyInpOBaHHOU
7.20 MPOOJIEMBI, MOJICITUPOBATH PeabHBIC CUTYAITUH Ha SI3BIKE TEOMETPHH, UCCIIEIOBATh TOCTPOSHHbBIE
MOJIENT! C HWCIIONIb30BAHNEM T'€OMETPUYECKNX HOHATHH W TeopeM, almapara ajureOpbl, pemarb
MPaKTUYCCKUC 3aJla4u, CBA3aHHBIC C HAXO0XKJICHUECM I'COMCTPUICCKUX BEJININH
11 KJIACC
Kon . .
IIpoBepsieMble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOIT 00pa30BaTeIbLHOI
NPOBEPSIEMOT0
poBep MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBanus
pe3yiabTaTa
6 I'eomerpus




Kog

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

NpOBEPsIeMOro
NMPOrpaMMbI cpeiHero oo1ero 00pa3oBaHus
pe3yiabTara
OmnepupoBaTh MOHATHSAMU: IWJIMHIPHUIECKAs ITOBEPXHOCTHb, OOpa3yromue MIIMHIPHICCKOMN
6.1 MOBEPXHOCTH, NWIMHAP, KOHUYECKAs MOBEPXHOCTh, OOPa3yIOIIHE KOHUYECKOW IOBEPXHOCTH,
KOHYC, cpepruecKas IOBEPXHOCTh

6.2 Pacnio3naBate Tena BpanieHus (UIHHIP, KOHYC, cdepa U map)

6.3 OOBSACHATH CITOCOOBI TIOYYCHHUS TEJl BpaIllCHUS

6.4 KnaccudunupoBats B3aMHOE paCIIOIOKeHUE cHEphl U MIIOCKOCTH

6.5 OmnepupoBaTh MOHATHAMHE: IIAPOBON CEIrMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA, [IIAPOBOU
' CJIO, OCHOBaHHE IIIAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CIIOS, IAPOBOI CEKTOP

6.6 Beraucnate 00BEMBI W IUIOIANM TOBEPXHOCTEH TEN BpANICHHS, T'€OMETPUYECKUX Tl C
' npuMeHEHUEM (hOpMyIT

6.7 OmnepupoBaTh MOHITUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy M OMHMCAHHBIA OKOJIO chepsl,
' cdepa, BIHICAaHHAS B MHOTOTPAHHUK FITH TEIIO BPAIICHUS

6.8 BBIYHCISTH COOTHOIICHUS MEXKIY TUTOIIAISIMH TOBEPXHOCTEH M 00bEMaMK MOTOOHBIX TEJ

6.9 N300paxars u3ydaembie GUTYPHI OT PYKU U C IPUMEHEHHUEM MTPOCTHIX YePTEIKHBIX HHCTPYMEHTOB

6.10 BrInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY,
' cOOKy, CHU3Y; CTPOUTH CCUCHHS TEJ BPALLICHHUS

6.11 U3Bnekats, WHTEPIPETHPOBATE H MpeoOpa3oBBBaTE HHGOPMALUIO O IPOCTPAHCTBEHHBIX
' reoMeTpudeckux QUrypax, mpeACcTaBJICHHYIO Ha YepTeKaxX U PUCYHKaX

6.12 [IpumensTs TeOMeTpUUecKUe (BaKThHI IS PEIICHUS CTEPEOMETPUUCSCKIX 3a1ad, MPEIIOIaralonmx

HECKOJIbKO MIAaroB peIICHUs, €CJIN YCIIOBHUA NPUMCEHEHUS 3a/JaHbI B SIBHOM (bopMe




Kog

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

NpOBEPsIeMOro
NMPOrpaMMbI cpeiHero oo1ero 00pa3oBaHus
pe3yiabTara
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEITOMHATE EHCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOKEHHS BEKTOpA Ha YHCIIO,
' 00BACHATH, KAKNMH CBOMCTBAMM OHH 00JIaaf0T
6.15 [IpuMeHSTs IPaBWIIO MapasUIeICIHIIEIa TIPH CII0KEHHH BEKTOPOB
OmnepupoBaTh MOHATHSMHU: JIEKAPTOBEI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPa, YIOJI MEXIy BEKTOPaMH, CKaJIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI
6.17 Haxoauts cymMMy BEKTOPOB M IIPOM3BEIEHHE BEKTOpa Ha YHUCIIO, Yrojl MEXIY BEKTOpaMmuy,
' CKaJIIPHOE MPOU3BEICHUE, PACKIAIBIBATE BEKTOP 110 IBYM HEKOJUTHHEAPHBIM BEKTOPaM
6.18 3amaBaTh MIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT
6.19 Pemate mpocreiiie reoMeTpuiecKue 3a1aul Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOA
Pemats 3a7aun Ha TOKA3aTENBCTBO MaTEMATHYECKUX OTHOMICHUH W HAX0XKICHUE TEOMETPHUECKAX
6.20 BeJIMYMH 10 0Opa3laM IIH alropuTMaM, HPUMEHsS W3BECTHBEIC METONBI IPH PEUICHUH
CTaHAAPTHBIX MATEMATUYCCKUX 3aJla4
6.21 IIpuMeHATs mpocTeiiline NporpaMMHbBIE CPEACTBA U dJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI
' MIPU PEIICHUH CTEPEOMETPUICCKUX 3a1aU
6.22 [IpuBOmUTH MpHUMEPHl MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPOJAE U JKU3HHU, PACIIO3HABATH

MPOABJICHUEC 3aKOHOB I'COMETPHUU B UCKYCCTBE




Kog . .
IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

NpOBEPsIeMOro
NMPOrpaMMbI cpeiHero oo1ero 00pa3oBaHus
pe3yiabTara
[IpuMmeHATs TOMy4YeHHBIC 3HAHNS Ha TMPAKTHUKE: aHATH3UPOBATh PeaTbHBIC CUTYAIlH U IPUMEHSTH
W3yYCHHBIC TOHATHS B TMPOIECCE IIOMCKA PEHICHHS MaTeMaTU4ecKu CHOopMyIHPOBAHHOMN
6.23 Mpo0JIeMBI, MOJIEIMPOBATh PeaibHbIE CUTYAIIMH Ha A3bIKE F€OMETPUH, UCCIIEOBATh IIOCTPOCHHBIE

MOJIENT! C HCIIONB30BAHUEM TEOMETPHUYECKHX MOHATHH W TEOpeM, ammapaTa aiureOpbl, pemaTh

IIPAKTUYICCKUEC 3ala4i, CBA3AaHHBIC C HAXO0XJICHUEM I'COMETPUYCCKUX BECIINIYNH

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
7 T'eomeTpus

OcHOBHBIE TOHSTUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHCTBO. lloHsTHe 00

7.1
aKCHOMAaTHUYECKOM IIOCTPOECHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX
B3aumHOe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIMECS, TaPaUIEIbHbBIE U CKPEIUBAIOIIUECS
npsmsble. [lapamienbHOCTh NPAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE: NapajUIeIbHbIE NIPSMBIE B IIPOCTPAHCTBE,
79 [apaJlJIeIbBHOCTh TpEX MIPSIMBIX, apaJyIeIbBHOCTh psIMOM Y IUIOCKOCTH. Vel

C COHAIPABJICHHBIMU CTOPOHAMH, YTOJI MEXIy NpSMBIMH B IpocTpaHcTBe. IlapamiensHOCTh IUIOCKOCTEH:
THapaJuleNIbHbIE TIIOCKOCTH, CBOWCTBA MapauIeNIbHbBIX ITockocTei. [IpocTelimie mpocTpaHCTBEHHBIE QUTYPHI
Ha TUIOCKOCTH: TeTpadp, KyO, Mapajuienenuie]l, IOCTpoeHHe CeYeHIH




Kon

7.3

IIpoBepsiemMblii 21eMEHT COePKAHUS

[lepneHAMKYISIPHOCTD HPSIMOM M IUIOCKOCTH: HNEPIEHAUKYJIApPHbIE HpsMble B IPOCTPAHCTBE, NpPSMBIE
napajulebHble U NEPIEeHAUKYIApHbIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH IPSMOM U IUIOCKOCTH,
TeoOpeMa O NPSMON MEPHEHIUKYISIPHOM IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXIy MNpsSIMON M
IJIOCKOCTBIO, ABYTPAHHBIA YroJ, JUHEHHBIA Yrojl ABYIPAaHHOrO yrua. lIepneHIuKynsp M HaKJIOHHBIE:
paccTOsHIE OT TOUKH A0 IUNIOCKOCTH, PACCTOSIHUE OT IPSMOIL 10 INIOCKOCTH, IPOCSKIHS (PUTYPHI HA TUIOCKOCTb.
IleprieHAMKYISIPHOCTD TIIIOCKOCTEN: MPHU3HAK MEPIEHIWKYISIPHOCTH NIBYX IDIOCcKocTel. Teopema o Tpéx
MEPIEHANKYIIpax

7.4

ITonsiTMe MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHMKA, BBIMYKIbIE W  HEBBIITYKJIbIC
MHOTOTPaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: N-yronbHas mpusMa, TpaHd U OCHOBAHHS MPU3MBI,
npsiMasi ¥ HaKJIOHHAs IPH3MBL, OOKOBas U IOJTHAsI IOBEPXHOCTH NMPI3MEL. [laparienenuies, mpsMoyToIbHBII
napajuleNienunes U ero cBoiictBa. [lupammpma: N-yroibHas mupaMuia, TpaHd UM OCHOBAHHME IMHUPAMUIIBI,
0OOKOBasi M MOJIHASI MOBEPXHOCTh MHUPAMHMIIBI, TPABUIIbHAS M yCeu€HHasi MupaMuja. DJIEMEHTHl MPU3MBI H
nupaMuzpbl. [IpaBuibHbIE MHOTOTPAHHUKU: NIOHATHE MPAaBUIBHOTO MHOTOTPaHHMKA, IPaBUJIbHAS [IpU3Ma U
IpaBWIIbHAS TUPAMU/A, TIPAaBIIIBHAS TPEYTOJNbHAS TUpaMUIa U IPaBUIIBHEIN TeTpadap, ky0. [IpencraBnenue
0 MPaBUILHBIX MHOTOTPAHHUKAX: OKTadIP, JOJEKadIp U uKocadapyrue CeueHus Mpu3Mbl U THPAMUTIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, prIMOﬁ, IJIOCKOCTH. DJIEMEHTHI CUMMETPpUHU

B ITMpaMuaax, rnapauiciacnnuneaax, mpaBuJIbHbIX MHOTOI'paHHUKaX

7.6

Brrurcnenne 3JeMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHaiy, yribel. [1omans 60KOBOH MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOMIAIb OCHOBAHHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM
npusMsbl. [Inomans GOKOBOH MOBEPXHOCTH M IMOBEPXHOCTH HPABIIBHON IHpaMuabl, TeOpeMa O IUIOLIaIu
yceu€HHoi nupamuiel. [lonsatue 06 00béme. O6BEM mUpamMuIbl, TPU3MbI

7.7

HO,I[O6HI)IC TEJIa B IIPOCTPAHCTBE. CooTHOMICHUS MCXKAY IiomaasaMu HOBCpXHOCTCI\/'I, 00BéMaMu HOI[O6HBIX
TCI




11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS
6 ['eomeTpus
Hwmanprdeckass TOBEPXHOCTh, 00pa3yromIie MIINHIPAIECKON MOBEPXHOCTH, OCh IIITMHIPAYCCKOM
6.1 noBepxHocTH. L{nnmnHap: ocHOBaHUS M O0KOBasi IOBEPXHOCTh, 00pa3yromias U OCh, IJIOLIalb OOKOBOH U
TIOJTHOW TTOBEPXHOCTH
Konunueckasi 1moBepxHOCTh, 00pa3ylollie KOHHMYECKOW MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOMH
6.2 moBepxHocTH. KoHyC: OCHOBaHWe W BepIIMHA, 0Opasyromas M OcCh, IUIOMAAb OOKOBOW MW MOJHOM
MMOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIIie U BRICOTa, OCHOBAHHS 1 OOKOBAast HOBEPXHOCTh
6.3 Cdepa n map: ueHTp, paguyc, THaMeTp, IIOMIaIh IIOBepXHOCTH cepbl. B3anMHOe pacmonokenue cepsl
' 1 TUTOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe, IIommans cheps
6.4 NzobpaxeHune Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTKa MUIMHIpa U KOHYyCa
6.5 KomOunaruu Tenm BpamieHHs U MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIHCAaHHBIA OKOJO cdepsl, cdepa,
' BITMCAHHAsI B MHOTOTPaHHHUK, FITH TEJIO BPAILICHUS
6.6 [Monsitue 06 o0béMe. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOJIBHOTO
' napaijenenunesna u ciuencTeus u3 He€. O0sEM umuHpa, KoHyca. O0BEM mapa ¥ ionaas cheps
6.7 [MonoGubie Tema B mpocTpaHcTBe. COOTHOMICHHMS MEXIYy IUIOMAASMHU IMOBEPXHOCTEH, o0BEMaMu
) MMOT00HBIX TET
6.8 Ceuenus mwimHApa (MApAUIETBHO ¥ TEPICHAUKYISIPHO OCH), CCYCHHS KOHyca (mapasuielbHOe

OCHOBaHHIO U IPOXOJsLIee Yepe3 BEPLINHY), CEUECHHS 1apa




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS

BexTop Ha mockoctu U B ipoctpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha
6.9 ycno. PasznoxkeHue BekTopa Mo TpEM HEKOMIUIAaHapHBIM BekTopaM. llpaBuino mnapamienenunena.
Pemenue 3a7a4, CBSI3aHHBIX C IPUMEHEHUEM TMIPABIII IEHCTBUH ¢ BEKTOpaMH

[IpsiMoyronbpHas cucTeMa KOOpIUHAT B mpocTpaHcTBe. KoopauHuatel BekTopa. Ilpocreiimue 3amauu B
6.10 KOOpIUHATaX. YTOJI MeXAy BekTopamu. CKaJIipHOE IPOU3BEIeHHE BEKTOPOB. BEIUNCIEHNE YTITIOB MEX LY
IPSMBIMHU U INTOCKOCTAMH. KOOpMHATHO-BEKTOPHBIM METOJI IPH PELICHUHN F€OMETPUIECKUX 33124

HPOBEPSIEMBIE HA EI'3 110 MATEMATHUKE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Koa npoBepsiemoro IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTaTaM 0CBOEHHSI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
TpeOoBaHMA 00111er0 00pa3oBaHus

Brnagenme meromamu IOKa3aTeNbCTB, AITOPHTMaMH PEIICHHS 33had; yMEHHEe (OPMYIHPOBAaTh W ONEPUPOBATH MOHATHAMHU:
OTIpeICNICHNE, aKCHoMa, TeopeMa, CIEACTBUE, CBOWCTBO, MIPHU3HAK, JTOKA3aTEILCTBO, PABHOCHIBHBIC (POPMYIHPOBKH; IPUMEHATH HX;
yMeHHe (HopMynHpoBaTh 00pPATHOE U MPOTUBOIOIOKHOE YTBEPKICHNUE, TPUBOIUTH IIPUMEPHI M KOHTPIIPUMEPHI, NCTIOJIB30BATH METO]
MaTeMaTUYeCKOH MHIYKIUH; IPOBOAUTH JOKA3aTeIbHbIE PACCYKICHUS MIPU PEIICHUN 3a/a4, OLICHUBATb JIOTHUECKYHO NIPABUIBHOCTh

1 paccyXIeHHH; yMEHUE ONEpUPOBATh MOHATHSIMU: MHOXKECTBO, MOJMHOKECTBO, ONEPALU HAJl MHOXECTBAMH; YMEHUE UCIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIH anmapar Ui ONMCAHUS PEATbHBIX MPOIIECCOB U SIBICHUN U MY PEIISHHUH 3a7ad, B TOM YHCIE U3 IPYTUX
y4eOHBIX IPEAMETOB; YMEHHE OTIEPUPOBATh NOHATUAMHE: Ipad, CBA3HBIN Tpad, AepeBo, UK, Tpad) Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OITHCHIBATh Ipad)bl pa3IMIHBIMU CIIOCOOAMH; HCIIOIB30BaTh Ipad)bl IPH PEIIeHUH 33/1a4

) YMeHHe onepupoBaTh MOHATUAMU: HATypalIbHOE YUCTIO, IIETI0€ YHCII0, CTETIEHb C LIEBIM [0Ka3aTeneM, KOpeHb HaTypanbHOH CTEIeHH,

CTCIICHb C pallMOHAJIbHBIM IOKAa3aTCJIEM, CTCIICHDL C IIGIZCTBPITGHBHBIM I10Ka3aTcJIEM, norapmbM quciia, CUHYC, KOCUHYC W TaHI'CHC
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MIPOU3BOJIBHOTO YHCJa, OCTATOK 10 MOIYJIO, PAllOHAIFHOE YHWCIO, UPpalMOHAIBHOE YMCIIO, MHOXECTBa HATYpaJIbHBIX, LENbIX,
palOHANIBHBIX, JEHCTBUTENLHBIX YUCEI; YMEHHE UCTIONb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBILINHN OO JenTeNb 1 HauMEHbLIee
o0mee kpatHoe, anroput™ EBKinma mpu pereHnn 3a/1a9; 3HAaKOMCTBO € Pa3IMIHBIMHA [TO3UIUOHHBIME CHCTEMaMH CUNCIICHIS; YMCHUE
BBITTONHSTE BBIYHMCICHUE 3HAYCHUH W IMpeoOpa3oBaHUS BBIPAKCHUH CO CTENCHSMH W Jorapudmamu, mpeodpa3oBaHHs IpoOHO-
palOHAILHBIX BBIPAXKEHHIT; yMEHUE ONIEPUPOBAThH MOHATUAMU: TIOCIIEI0BATENBHOCTD, apu(hMETHIECKask MPOTPeCcCusi, reoMeTprudecKas
nporpeccus, 06CKOHEUHO yOBIBaIOIIasi FeOMETpUUECKas IPOrpeccusi; yMEeHHe 3a/1aBaTh 0CIIEI0BATEILHOCTH, B TOM YHCIIE C TOMOLIBIO
PEKYPPEHTHBIX (HOPMYI; YMEHHE ONEPHPOBATh IMOHATHAMU: KOMIDIEKCHOE HYHCIO, CONPSDKEHHBIE KOMIDIEKCHBIE YHCIA, MOIYIHh
U apryMEHT KOMILIEKCHOTO 4uciia, opma 3amiuci KOMIUIEKCHBIX Yucen (TeoMeTpryecKasi, TPMrOHOMETpUYeCcKas i anredpanieckas);
yYMEThb TPOU3BOAUTH apU(PMETHUYECKHE ACUCTBUSA C KOMIUIEKCHBIMU YMCIIaMH; MPUBOJIUTH MPUMEPHI HCIOJIB30BAHUS KOMIUIEKCHBIX
YrCel; ONEPUPOBAThH MOHATUAMU: MaTpulla 2x2 u 33, onpeAenuTeIh MaTPHIIbI, TEOMETPUUECKUN CMBICII ONIPEIEITUTENS

YMeHue onepupoBaTh NOHATHAME: pallioHaIbHEIE, HPPAMOHATBHEIE, T0OKAa3aTebHBIC, CTCIICHHBIE, TIOTApU(PMUIECKUE, TPUTOHOMET-
pHYeCKIe YpaBHEHUS U HEPAaBEHCTBA, HX CHCTEMEI, YMEHHE OTIEPUPOBATH MOHITHSIMH: TOKIECTBO, TOXKIECTBEHHOE IIPeoOpa3oBaHme,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHUM U HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHUE pellaTh
YpaBHCHUA, HCPABECHCTBA U CUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTth YypaBHCHHA, HECPABCHCTBA U CUCTEMEBI C TApaMETPOM;
NPUMEHATh YPaBHECHNUS, HEPABCHCTBA, UX CHCTEMBI JJISl PEIICHNS MAaTEMAaTHUSCKUX 3a1ad U 3aJad U3 Pa3lMdHBIX 00JNacTell HayKu U
pearbHON KU3HU

YMeHue oneprupoBaTh MOHATHIMU: QYHKIMS, YETHOCTh (QYHKIIMU, IEPUOTUYHOCTh QYHKIIUH, OTPaHHYCHHOCTh (PYHKIIMH, MOHOTOH-
HOCTh (PYHKITHH, 3KCTpeMyM (YHKIIMH, HauOoJblliee M HAaMMEHbIIICe 3HAUCHUs (DYHKIIMHA Ha MPOMEXKYTKE, HEIpepbIBHAS (YHKIIHS,
acUMNTOTHl rpaduka QyHKIUH, MEpBasi U BTOPAs MPOM3BOAHAS (YHKIIUH, TEOMETPUUECKHN U (PU3UYECKHN CMBICI MPOHU3BOTHOM,
nepBOOOpa3Has, ONPeACACHHBI WHTErpall; YMEHHE HAXOAWTh aCUMOTOTHI rpaduka (GYHKIIMH; YMEHHE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BECHHUS, YaCTHOTO M KOMITO3MIIUHU (BYHKIIHI, HAXOIUTh YPaBHEHUE KacaTeIbHOHN K rpad Ky QYHKITUH, YMCHUAE HAXOUTh
MIPOM3BOAHBIC DIIEMEHTAPHBIX (PYHKIMN; YMEHHE HCIIOIh30BaTh MIPOM3BOAHYIO JUIS HCCIICIOBAHMS (DYHKIIHI, HAXOAUTh HAUOOIBIIUE U
HaVMCEHbBINE 3HAYeHWs (YHKOWH; CTPOUTh TpadUKA MHOTOWICHOB C HCIIOJBF30BAHHEM allapara MaTeMaTHYSCKOTO aHaln3a;
MPUMCHSATh MPOM3BOAHYIO JJISI HAXOXICHHS HAWIYYIEr0 PEIICHUS B MPUKIATHBIX, B TOM YHCIIC CONUAILHO-DKOHOMHUYECKHX HU
(u3HUeCKUX 3aMauax; HAXOAUTh IUIOMAIU U 00BEMBI GUTYp C MOMOIIBI0 HHTETPaAsa; MPUBOIUTH IPUMEPHI MATEMATUIECKOTO MOJIe-
JUPOBAHYSI C MOMOIIBIO MU PepeHINATHHBIX YPAaBHECHHUH

YMeHne onepupoBaTh MOHATHAMU: TpaduK QYHKIMH, oOpaTHas QyHKINS, KOMIO3UIMS (GYHKIHH, THHEeHHas QyHKINS, KBagpaTHIHAas
(hyHKIWMS, panroHanbHas QyHKIUS, cTerieHHas: GYHKINS, TPUTOHOMETpUYEeCcKHe (DYHKIIMH, OOpaTHBIC TPUTOHOMETPUYECKHE (DYHKIIUH,
HoKa3aTesbHas
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U norapupmudeckas GyHKIUHU;, YMEHHE CTPOUTH Ipa(MKH W3y4EeHHBIX (yHKIMHA, BBINOIHATH MMpeoOpa3oBaHus rpagukoB (QyHKIHH,
UCIIOJIb30BaTh TPa(UKH JUTS H3y4EeHHs MPOIECCOB M 3aBHCHMOCTEH, IIPH PEeIIeHUH 3aa4 U3 APYTUX y4eOHBIX IPEeIMETOB U 331ad U3
peanbHOM KU3HHU; BBIPAKaTh (dopmynamu 3aBHCUMOCTHU MEKIY BEJIMYHHAMY; HCIOJIb30BATh CBOICTBa
u rpaduku ¢byHKUnit UL pelueHus ypaBHEHU, HEPaBEHCTB u 3aj1a4
C MapaMeTpaMu; H300paskaTh Ha KOOPIMHATHOHN IIIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB U UX CHCTEM

YMeHue penats TeKCTOBBIC 331a4M Pa3HBIX THIIOB (B TOM YMCIIE HA IPOLIEHTHI, OJIU U YACTH, Ha IBI)KEHHE, paboTy, CTOMMOCTh TOBa-
POB W yCIIyT, HAJIOTH, 3aaydl W3 OOJACTH YIpPaBICHUS JTUYHBIMH M CEMEHHBIMH (PHHAHCAMI); COCTABISTH BHIPAKCHHS, YPAaBHEHMUS,
HEPaBEHCTBA M MX CHCTEMEI TI0 YCIOBHUIO 33/1a4H, UCCIIEN0BATh MOIyYCHHOE PEIICHNE M OLEHUBATH IPaBIOIIOT00OHOCTD PE3YIbTATOB;
YMEHHE MOJIEINPOBATh PEabHbIC CUTYAI[MH Ha SI3bIKE MATEMaTHKH; COCTABIIATh BBIPAXKEHHUSI, YPABHEHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 33/1a4M, MCCIIENOBATh NOCTPOCHHBIE MOJENIU C HCIOIB30BAHUEM ammapaTa aareOpsl, HHTEPIPETUPOBATH MOIYIECHHBIN
pe3yabTart

YMeHue onepupoBath MOHIATUAMU: CpellHee apuMeTHUECKoe, MeIuaHa, Hanbobllee 1 HauMEHbIIIee 3HaUeHHs, pa3Max, IUCTIIepCus,
CTaHJIAPTHOE OTKIIOHEHUE YMCIIOBOTO HA0Opa; YMEHHE U3BJIEKATh, HHTEPIIPETUPOBATh HH(OPMAIIUIO, TPECTABICHHYIO B Ta0IUIaX, HA
Iuarpammax, rpapukax, OTPaKalollylo CBOMCTBA peabHBIX MPOIIECCOB U SBJICHHIA; MPEICTABIATE HH(POPMAIIHIO C TTOMOIIBIO TaOJIHII
U TUarpaMM; UCCIEeNOBaTh CTATUCTUYECKUE NAaHHBIC, B TOM UHCJE C MPUMEHEHUEM TPpadUIecKUX METOJOB M AIIEKTPOHHBIX CPEICTB;
rpaduyecKu UCCIIEIOBATh COBMECTHBIE HAOIOCHNUS C TIOMOIIBIO IMarpaMM PacceMBaHUs U JMHEHHOU perpeccuu

YMeHue oneprpoBaTh HOHATHAMH: CITy4alHBIA OTBIT U CIydaifHOE COOBITHE, BEPOATHOCTD CITyJalHHOTO COOBITHS; YMEHHUE BBIUHCIIAT
BEPOATHOCTH C MCIIONB30BaHIEM Tpa(UuecKUX METOIOB; TPUMEHSTH (POPMYIIBI CIIOKEHUS K YMHOKEHHUS BEPOSTHOCTEH, OpMyITy IO~
HOH BeposATHOCTH, hopmyny BepHymn, koMOuHaTOpHBIE (DaKTH U (POPMYJIBI; OLCHUBATH BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHUE
OTIepHUPOBaTh MOHATHAMH: CIydailHas BENIWYMHA, PACHpPEACICHUE BEPOSTHOCTEH, MaTeMaTH4ecKoe OXKHIaHWE, TUCTIEPCHS W CTaH-
JapTHOE OTKJIOHEHHE CITy4aifHOW BeITMUYHMHBI, (QYHKIIMU pacIpe/iesIeHNs ¥ INIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTeNEHOTO N HOPMAIBHOTO
pacrpezeneHuil; yMeHue UCMoJb30BaTh CBOMCTBA U3YUEHHBIX PACHPEACICHUN Ul pelleHus 3a1a4; 3HAKOMCTBO C ITOHSTUSIMU: 3aKOH
OONBIIMX YHCEN, METOABl BHIOOPOYHBIX HCCIECIOBAHUH; YMEHHE NPUBOAUTH INPUMEPHI TMPOSBICHHUS 3aKOHA OONBIIMX YHCEN
B IIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMCHHE ONEPUPOBATH MOHATHAMHU: COUYETAHUE, NIEPECTAHOBKA, YHCIIO COUETAHUH, YMCIO
nepecTaHoBOK; OMHOM HbroTOHa; ymMeHHe NMpHMEHSATh KOMOWHATOpHBIE (DaKThl M PacCY’)KIEHHS Ul pEeIIeHHs 3ajad; OIECHHBATbH
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABISITh BEPOSTHOCTHYIO MOJIENb U HHTEPIPETHPOBATh OJYUEHHBII pe3ybTar

YMeHne oneprpoBaTh MOHATHAMU: TOYKA, IPSIMasi, INIOCKOCTb, POCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIa, INIOCKUH YToJl, IBYTpaH-
HBIA yroJl, TpEXTPaHHBIM Yroi, CKpellMBarolyecs NpsiMble, NapajyleIbHOCTh U NMEPNEHAUKYIISIPHOCTD MPSMBIX U IJIOCKOCTEH, yro
MEXIY IPSMBIMH, YTOI MEXKAY NPSIMOI U IJIOCKOCTBIO, YIOJI MEXY INIOCKOCTSMHU, PACCTOSHUE OT TOUKH JIO IUIOCKOCTH, PACCTOSIHUE
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MCXKAY HNPAMbIMH, PACCTOAHHUE MCKAY INUIOCKOCTAMU; YMCHUC HCIIOJB30BATH IPU PCIICHUU 3adavd U3YYCHHBLIC (baKTI)I U TEOPEMBbI
IUITAaHUMETPpUH; YMEHHUEC OLCHUBATL PA3MEPbL 00BCKTOB OKpYXKaromero Mupa; CTpOUTb MATEMATUYCCKUE MOACIN C IMOMOLIbIO
TCOMETPHUUICCKUX TIOHATHH B BCJIMYNH, p€HIaTh CBA3AHHLIC C HUMU NPAKTUYCCKUC 3ala4U

10

YMeHue oneprupoBaTh MOHITHAMH: TUIOMANb QUTYPHI, 00BEM (QUTYPBI, MHOTOTPAaHHHUK, IIPABIIIBHBI MHOTOTPAaHHHUK, CEICHHE MHOTO-
rpaHHUKa, KyO, Mapajuienenune, npu3Ma, nupamMuaa, Gurypa u moBEpXHOCTh BpallleHUs, LWIMHAP, KOHYC, Iap, cdepa, MIOMaab
cepsl, TIOIAAb MOBEPXHOCTH MUPAMHUIBL, IPU3MBI, KOHYCA, IMIUHAPA, 00BEM Ky0a, MPsIMOYTOJILHOTO MapajlleNenuIea, TMPaMHIbI,
NpU3MBI, LMIMHIpPA, KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMs KOHyca M LWIMHIPA, MapajulejbHble OCH WM OCHOBaHHUIO,
CeUueHHe IIapa, IIOCKOCTh, Kacalomascs cepsl, HUINHIPA, KOHyCca; YMCHHE CTPOUTH CECUCHHE MHOTOTPaHHHKA, H300pakaTh MHOTO-
TPaHHUKH, (PUTYPHl ¥ TIOBEPXHOCTH BpalllEeHUs, UX CEUYCHUS, B TOM YHUCIIC C MOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHUE NMPHUMEHATH
CBOIICTBa reOMeTpUYECKHX (PUTYp, CaMOCTOSTENHHO (POPMYIUPOBATEH ONpeAETICHUS U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O CBOMA-
CTBax W IPU3HAKAX T'€OMETPUYECKUX (PHUTYp, 0OOCHOBEIBATH WM OIPOBEPraTh WUX; YMEHHE IMPOBOAUTH KIACCH(YUKAIMIO (QUTYp IO
Pa3IMIHBIM MPH3HAKAM, BEITIOTHATH HEOOXOAUMBIE TOTIOJTHUTEIBHBIE TOCTPOCHUS

11

YMenue ONCpUPOBATH MOHATUAMU: IBUKCHUEC B IIPOCTPAHCTBE, HapaHHeHLHLIﬁ MEPEHOC, CUMMETPUA Ha MIIOCKOCTHU U B IPOCTPAHCTBE,
MTOBOPOT, TpeoOpa3oBaHue Mo 100us, MoT00HBIC PUTYPHI; YMEHHE PACTIO3HABATH PaBHbBIC U MMOA0OHBIC (PUTYPHI, B TOM YHCIIE B TIPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; MCIIOIb30BaTh F€OMETPHUUYCCKUE OTHOLICHHS MPU PEUICHUH 3a/1a4; HAXOJHUTh T€OMETPUYECKHE BEIUYUHBI
(nnmHa, yroj, miomaab, 00bEM) NMPH PELICHUH 3aa4 U3 APYrHX y4eOHBIX MPEAMETOB U U3 PEANbHOMN >KU3HHU;, YMEHUE BBIYHUCIIATH
reOMETPHUYECKUE BEIUYMHBI (IJIMHA, YTOoJ, IUIOMaab, 00bEM, IUIOIaIh MOBEPXHOCTH), UCIIONB3Ysl U3YUEHHbIE (DOPMYIIBI U METOJIBI, B
TOM 4HCJE: IUIOIIAJh MOBEPXHOCTU IHPAMHIbBI, MPU3MBI, KOHYCa, LWIMHIApA, Miomans chepbl; 00béM Ky0a, HpsIMOYrOIbHOTO
napaieNienune/ia, MMPaMUIbl, TPU3MBIL, [IHH/PA, KOHYCA, [1apa; yMEHHE HAXOAUTh OTHONICHHE 00bEMOB MOJOOHBIX QUTYp

12

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHL BEKTOpa, CyMMa
BEKTOPOB, MPON3BE/ICHNE BEKTOpa HA YHCIIO, pa3sioKEeHHe BEKTOpa 1o 0as3ucy, CKaIpHOEe MPOU3BECHNE, BEKTOPHOE MPON3BEICHNUE,
YTOJI MEXIy BEKTOPAMHU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOX Ul PEIICHHUA TCOMETPUYECKUX 3a7ad U 3a1ad
JPYTHX YIEOHBIX IPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIANIMA METOJ JJIS PEUICHHS 3aJlaud; MOHMMaHWEe 3HAYMMOCTH MAaTeMAaTUKW B W3YYEHUH TMPUPOIHBIX
¥ OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUH; yMEHHE PAcIO3HABATh MPOSIBICHAE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE, YMEHHUE IPUBOIUTH
MIpUMEPbl MATEMaTHUECKUX OTKPBITUH POCCUHCKOM U MUPOBOM MaTeMaTHUECKOM HAyKH




HNEPEYEHDb 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKaHUSA

1 Yricita 1 BEIYUCIICHUS
11 HartypanbsHubie 1 nensle uncna. [Ipu3Haky 1eIMMOCTH HENBIX YUCEN
1.2 PanmonanpHble uricia. OOBIKHOBEHHBIE 1 IECATHYHBIE IPOOH, TIPOIIEHTHI, OECKOHEUHBIE EPHOINYECKUE IPOOH
1.3 ApudmeTrndeckuii KOpeHb HATYpaNbHOU cTeneHu. J(edcTBus ¢ apuMETHUECKUMU KOPHIMU HATYpallbHOU CTETIeH!
1.4 CremeHs ¢ 1enpIM mokaszareseM. CTeleHb ¢ paloHalIbHEIM oKkazaTeneM. CBOWCTBA CTENCHU
1.5 CuHyc, KOCUHYC U TaHI'€HC YHMCIIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuuHbIe 1 HATYpaIbHBIC JOTAPU(PMBI

HeticTBuTenpHBIe Yncia. ApUPMETHIESCKUE OINEpalliy C IEHCTBUTEIBHBIMU YHCIaMH. [IpHONmKEHHBIC BBIYHCICHUS, IPaBHiIa OKPYTIICHHUS,

L7 MIPUKHUJIKA U OLIEHKA pe3yNbTaTa BEIYMCICHUIN
1.8 [IpeoOpazoBanne BEIpaskeHUN
1.9 KommuiekcHble uncna

2 YpaBHEHNUS U HEPABCHCTBA
2.1 Lensie 1 qpoOHO-paniiOHANEHBIE YPAaBHEHHUS
2.2 UppanmoHanbHble ypaBHEHHS
2.3 TpuroHomeTpudecKkue ypaBHEHUS
2.4 [TokazarensHbIe U TorapU(MUIECKHE YPaBHEHHUS
2.5 Leunsie 1 qpoOHO-paniOHANEHBIC HEPABEHCTBA
2.6 UppanmonansHble HEpaBeHCTBA
2.7 [TokazarensHble U TIorapupMHUIECKHIE HEPAaBEHCTBA
2.8 TpuronomeTpudecKkue HEPaBEHCTBA
2.9 Cuctemsbl 1 COBOKYITHOCTH YPaBHEHHH U HEPAaBEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MTapaMeTpaMu
211 Matpuna cucremsl JIMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpULb

3 OyHKIMY U rpaQuKH




Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

Oynkius, cnocoOwl 3ananus ¢yHknud. ['paduk ¢yaknmm. B3anmuao oOpathble dyHkiuu. UétHeie n HeuétHble (QyHKIMH. [leproamueckue

3.1
(byHKIMH
OO0nacTh OIpeeNIeHuss 1 MHOXKECTBO 3HadeHWi ¢yHkumu. Hynmu ¢yHkmmm. [IpoMexyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXyTKM MOHOTOHHOCTH
3.2 ¢hyHKIIH. MakcuMyMbl 1 MUHUMYMBI yHKIHKM. Hanboublee 1 HanMeHbIee 3HaueHne QYHKIIMU Ha TPOMEKYTKE
3.3 Crenennas (GyHKIHS ¢ HATYpaJIbHBIM H IIEJBIM MToKa3aTeneM. E€ cBolicTBa u rpaduk. CBolicTBa v rpaduk KOpHS N-0i CTEIICHN
34 Tpuronomerpudeckue GpyHKIIUU, UX CBOWCTBA U FPapUKH
3.5 [NokazarenpHast u norapudmudeckas GyHKINN, UX CBOHCTBA U IpaduKu
3.6 Touku pa3peiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoWCTBA (GYHKUMH, HEMIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeaLHOCTH, CITIOCOOBI 3aJaHMsI TIOCIIEI0BATEILHOCTEN
3.8 Apudpmerndeckast 1 TeoMeTpHIecKas mporpeccun. Popmyia CI0KHBIX IPOIICHTOB
4 Hadana MaTeMaTH4ecKoro aHaims3a
4.1 [pomBoanas GyHkmu. [Ipon3BogHEIE HIEMEHTAPHBIX (QYHKITHN
[IpumeHeHne MPOU3BOAHON K UCCIEAOBAHUIO (DYHKITH HA MOHOTOHHOCTB U 3KCTpeMyMBbl. HaxoxxeHne HauOombIIero 1 HauMEHBIIIEr0 3HAUCHUS
4.2 (YHKITNH Ha OTpPE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa 1 JTOTHKa
5.1 MHokecTBO, orepaui HaJl MHOXKecTBaMH. Jlumarpammer Diiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 OnucarenbHas CTATUCTHKA
6.2 BepositHOCTD
6.3 Komb6unatopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMBIE ¥ TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKN
7.4 Tena 1 NOBEPXHOCTH BpalllEHUs
7.5 Koopaunatel 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpus. 10— 11 kmaccel : yue0. i1 oO1ieo0Opa3oBar.
yapexaeHui : 6a3oBsiit u npodui. ypouau / [JL C. AtanacsH,
B. @ . byry3os, C. b. Kagomiies u ap.]. — 18-e uzg. — M. :
[Ipocsenienue, 2022

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA
Caaxsn Camenn Manacosud, byty3oB Banentnn ®Enoposuy

I'EOMETPUA Tloypounbie pazpaboTKu

10—11 kmaccel YuebHoe mocobue aiist 001eoopa3oBaTeIbHbIX
opranusaunii U3narensctBo «IIpocBemenune», 2022

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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