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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTrpust siBhsieTcs OAHMM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
o01rero oopa3zoBaHus, TaKk Kak 00€CIIeYMBaAE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTApHOrO IUKJIA.
ITockonbKy  JIOTMUECKOE  MBIIUIEHHE,  (opMUpyeMoe NpH  H3yYEHUU
00y4YaroIMMUCS TOHATHUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUI MPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILICHUU 3aJ1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dusznueckux 3aaay.

[lens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0néHHOM
YPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIOCOOHOCTEH O0OydYarouuxcsi Mpu
U3YYEHUU T'€OMETPHUHU, KaK COCTABJISIONICH MpeaMeTHON obyiactu «MaTtematuka u
uHpopMaThka»  4epe3  O0ECleUeHHE  BO3MOXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHusl Oojiee THyOOKMX T'€OMETPUYECKUX 3HAHUW U JEHCTBUH,
crenuUIHBIX TEOMETPUH, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodeCCHOHATHHOTO
0o0pa3oBaHusl, CBA3aHHOTO C UCIIOIb30BaHUEM MaTEMAaTHUKH.

[IpuoputeTHBRIMU 3ajayaMy Kypca TE€OMETPUU Ha YriayOJEéHHOM YypOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacliMpeHue MnpeaCcTaBieHus: O FTEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMUpoBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbI€ SBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpUH;

dbopMuUpoBaHME  yYMEHHMsS ~ BJIaJIeTh ~ OCHOBHBIMU  TOHSTHSIMH O
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHE MX MNPUMEHSTHb, YMEHHs JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a/1aY;

dbopMUpoOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B peabHOM
MHpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJIETIH;

dbopMupoBaHrE MOHMMAHUS BO3MOXXHOCTH AKCHOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOopuid, (popMuUpoBaHHE TMOHMMAHUS POJIU AKCHOMATHKHU MPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupOBaHUE yMEHHUS BIAJACTh METOJAAMHU JOKAa3aTEIhCTB W aJITOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUYECKUM COAECPKAHUEM,



dopmMupoBaHue TPEACTAaBICHUSA O HEOOXOAMMOCTH  JOKa3aTelNbCTB  MpHU
00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHME MHTEIEKTYAJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS pPACIO3HABATh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMS pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNN TOTYyYEeHHBIX PE3YyIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBusitorcsi:  «lIpsiMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BeKTOppl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «/IBM>KEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeOoBaHHE «yMETh ONEPUPOBATH
MOHSTUSMUY», PEIEBAHTHHIMM T'€OMETPUU Ha YIUIYOJIEHHOM YypOBHE OOY4EeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JTUHUAM y4eOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U TI0 TojaMm obydenus. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yjbTaTaM ocBoeHus dDezaepanbHON padouei
OporpaMMbl, paclpeneaeéHHbIM MO TrojJaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLMITHUAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajuch  HEOJHOKpaTHO. TO  TO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMEeTPUYECKUMU MOHATHUSMHU U HaBBIKAMU MOCJIE€A0BATENbHO U OCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaIOIUXCsl, PACIIUPSIS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[lepexo K U3y4EHHIO TE€OMETPUH HA YIIyOJIEHHOM yPOBHE I103BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIbHBIX 00pa30oBaTENbHBIX MpOrpamMMm, OOECHEeYUTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

HOJTrOTOBUTh OOYYAIOMIMXCS K MPOAODKEHUIO H3YUYEHHs] MaTeMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecreunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 mpodeccuoHatbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEJIeII0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICACTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsimMbIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTENW B IMIPOCTPAHCTBE: MApaJuIeIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIENBHOCTD TPEX MPAMBIX, APAIIIENBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MNapajljIeIbHOrO MNpoeKTHpoBaHus. M300paxeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpadJp, NapajuleienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIENBHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IJIOCKOCTH,  MHPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJISAPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yrael B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JIMHENHBIA yrojl IBYTPAHHOIO yria. TpEXrpaHHbIl U MHOIOI'DAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Bunapl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yroapHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yrombHas mnupamuia,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOTpaHHUKH: IpPaBWJIbHAS INpU3Ma U



NpaBUJbHAS TMPAaMHUA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPaBUJIbHBIN
TeTpadsip, KyO. IlpeacrtaBieHne o MNpaBUILHBIXMHOIOIPAHHUKAX: OKTa’3p,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOMW MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHOM NUpPaMU[IBL,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuieNielune1a, CUMMETPUSl MPABWIbHBIX IPU3M, CHMMETPUS NPABUIbHOU
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonaTHEe KOMILTaHApHBIE BEKTOPHI. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3IokKEHHMM BEKTOpAa 1O TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexX1y Bekropamu. CKalspHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAsh IOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxeHue ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nmnuHapa u konyca. Cummerpus chepsl
mapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
OpsAMOYTOJIBHOTO Mapajuienenunena v cieactsuss u3 He€. OObEM mnpsMol U
HAKJIOHHOM MpU3MBbI, WIKHAPA, MUpaMHUIbl U KOHyca. OO0BEM mIapa U I1apoBOIo
CerMeHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWINHAP, OINHWCaHHas okoino IunHApa. llepecedenune cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHUKa,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonooHbIx (uryp. IlpeobpasoBanue mogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHune ceueHnii MHOrOTPAaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IINHAPA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJSAIIME YEpPe3 BEPILINHY), CEUEHHS 1Iapa, METOAbI IIOCTPOCHHUS
CEUEHUI: METOJ CIIE0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEHOCca
CEeKylIEH TIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoWCTBA BEKTOPHOrO yMHOXEHMS. [IpsimoyronbHas
cucTeMa KoopJaHHaT B npoctpaHcTse. KoopaunaTel Bektopa. PasnoxeHnue BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3aaad.

JIBUKeHUs B IPOCTPAHCTBE

JBmxenus: npoctpadctBa. OtodOpakeHus. JIBUKEHUS W pPaBEHCTBO GUTYP.
OOuue cBoicTBa JBWKEHUH. Buasl JBWXKEHUN: mapaliesibHBIM MEpEeHoc,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms monobus. [Ipsmas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeayp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHUe
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOILIIOMY M HACTOAILIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCUIMCKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOrO OYIYIIErO;

4) 3creTHYECKOE BOCIIMTAHHE:!

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMHPOBAHHOCTh YMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUE 3HAaHUSA B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTIIbIXa, peryispHas (u3ndeckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeid mpodeccur U peaqru3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TMPUMEHEHHE MaTEeMaTHMYeCKHX 3HAHMWA JUIsl pelieHus 3a7a4 B 00JacTu
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIATh MPOEKTHYID M HCCIEN0BATEIbCKYIO AEATEIbHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHIMH, (POpPMYyIUPOBATH
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCMOJIL30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEAOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0ObEKTa, SIBJIECHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCa, a TAKKE BBIIBUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJIATh Je(UIUTHl MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA Ha
BOIIPOC U JJIs pELIEHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3NUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3iWYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMUA  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpakaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJY PEIICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOUl TEMBbl,
npoOJeMbl, pelaeMol 3a7adyd, BBICKA3bIBaTh UJEH, HAIlCJICHHBIE Ha TIOHCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHUS C CYXICHUAMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMbIX JICUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB, BIAJIETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUIYaJbHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHMS HECKOJIbKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOTBl U
KOOpJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOIIMK MPOAYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJECACTBUS U3 HUX TPHU PEIICHUU
reOMETPUYECKHUX 33/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXAY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOMHO pacmo3HaBaThb OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOIPAHHHMKH, BBIOMpas ~ OCHOBAaHMS ISt
KJIaCCU(UKAIUH;

e CBOOOJZHO ONEpUPOBATH TOHSATUSIMHU, CBA3aHHBIMH C  CEYCHHEM
MHOT'OI'PaHHUKOB TJIOCKOCTHIO;

e BBITIOJIHATH napajienbHoe, LEHTpaIbHOE U OpPTOrOHAJIbHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIMOJIHATH U300paxkeHUs Guryp
Ha TUTOCKOCTH;

e CTPOUTH CEUECHUS MHOTOTPAHHUKOB PA3ITMYHBIMU METOJIAMH, BBIOIHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBUKCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
nupamMuia), FeOMETPUUYECKUX Tell ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONMEPUPOBATH MOHATHSIMHU: CUMMETPHUS B NMPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durype:;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSIHABEKTOPAMU;

e pemaTh 3aJadyd Ha JOKA3aTelIhCTBO MAaTEMaTHYECKHUX OTHOIICHUH U
HAXOXJEHUE TC€OMETPUUYECKUX BEIUYHMH, MPUMEHSSI WU3BECTHBIE METO/IbI
IpU pEeUICHUH MaTEMaTHUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

e TMPHUMEHATH NPOCTEHIINE TMPOTpaMMHBIE CpPEACTBA W  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKaTh, MpPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TMPEACTaBICHHYIO Ha
YepTekax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH U
aHaAJM3UPOBATh pPEAIbHbIE CUTYAllMW, NPUMEHATh W3YYCHHbIC MOHATHUS B
mporecce IMOMCKa PEHIeHHWs MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
UCCIIEZIOBATh MOCTPOECHHBIE MOJIETU C UCIOJIb30BAHUEM I€OMETPHUUECKHUX
NOHATUN M TEOopeM, ammapaTa aiareOpbl, pelaTrh MPaKTUYeCKUe 3aJadH,
CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEITNYHH;

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K koniy 11 kinacca oOyyaromuiics HayquTCst:



CBOOOZHO OMEPHPOBATH IMOHATUSMH, CBSI3aHHBIMU C IWIIMHIPUYECKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATH CTIOCOOBI TIOTYYECHHUSI TE€JT BPAIICHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHMS,
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OIEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAIMSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMA MU TIOBEPXHOCTEN M 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, IMpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJTHATHOIIEPAITUUHAIBEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh FTeOMETPUYECKUE 3a/1a4i Ha BBIYUCIICHHE YTJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,
CBOOOZTHO OMEpUPOBATh TIOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJIHATh HM300paKEHUS MHOTOTPAaHHUKOB W TEJI BpaIICHUS IIPH
napajijieibHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS HMUIUHIpPA
(mapaseabHO U NEPHEHAUKYIISIPHO OCH), CEUCHUS KOHYca (TapauiesbHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKA3bIBAaTbI€OMETPUUECKUEYTBEPIKICHUS,

MPUMEHSTh TeoOMeTpUuYecKre (aKThl Ui pelIeHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUM U
HaX0XJICHUE TEOMETPUUECKUX BEINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJICKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIIEHUBATh PEAJIbHBIC CUTYAIIMHU, IPUMEHSITh U3YUCHHBIE
MOHATHS, TEOPEMbI, CBOMCTBA B IIPOLECCE€ IIOWCKA  PEIICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOpEM,
ammapaTta anreOpbl, pemaTrh MPAKTHYSCKUE 3aJlauyd, CBS3aHHBIE C
HAaXOXKJICHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3TamaxX Pa3BUTHS T'E€OMETPUM KaK
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanmepasienon Koan4yecrBouacos JIeKTPOHHbIE
n/m TEMIIPOrpaMMBbl Bcero Kourpoabubiepadorsl | IIpakTHuecKkuepadoTh (wnposrre)
o0pa3oBaTejlbHbIepecypchl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacnonoxxeHue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapannenLUHOCTb IPSIMBIX 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 [NeprieHAUKYISIPHOCTH MPSIMbBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16
6 MHororpaHHHUKH 7
7 BekTopsl B IpocTpaHcTBE 12
8 [ToBTOpEHME, 0606meHI:Ie u 5 9
CUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOI'PAMME




11 KJIACC

e HauMeHoBAHHEPA3IEIOB 1 KosnyecTrBouyacos DJIEKTPOHHbIE
n/m TEeMIIPOrpaMMel Bcero KonTtpoasubiepaborsl | IIpakTnuecknepadoThl (mponere)
o0pa3oBaTesbHbIepecypchl
1 AHanmuTHYeCKasITeOMETPHS 15 1
2 cnerommsn s 15 1
3 OOBEMMHOrOrpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaan noBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JIBuxeHus 5 1
7 [ToBTOpEHNE, 0606H_ICHIiIe u 17 5
cHCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne

~

Temaypoka

KoianuecTrBouacoB

Bc
ero

KonTpoabHbl
epadoThI

[pakTnyeckun
epadoThI

HJarausy
YeHUs

JIeKTpPOHHBIenN(PPOBbLICOOPA30B
aTeJbHbIepeCcypChl

OcHoBHbIE TpaBUiIa H300paKEeHUS
Ha PUCYHKE TUIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeANHbI OTpe3Ka

IlonsTHA cTepeomMeTpUn: TOUKA,
npsiMas, MI0CKOCTb, MPOCTPAHCTBO.
OcHoBHbIE MpaBUiIa H300paKeHUs
Ha PUCYHKE TIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEMHBI OTpe3Ka

[TonsTHs: nepecekaromuecs
IUIOCKOCTH, NT€peceKarolecs
npsiMasi ¥ IMI0CKOCTB;
HOJIYTIPOCTPAHCTBO

[MonsiTus: mepecekaromuecs
IUTOCKOCTH, NTEPECEKAIOIIHECS
npsiMast ¥ TUIOCKOCTh;
HOJIyIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHUE
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIMUX 00BEKTOB




MHororpaHHUKH, H300paKeHHUE
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCcyiecTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnencteus u3 HUX. CrnocoOsl
3aJlaHus IPAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HaYCHUSATIPAMBIX M IUIOCKOCTEH

10

N300paxeHne ceyeHUi mupaMuibl,
Ky0a ¥ MpU3Mbl, KOTOPBIE MPOXOJISAT
yepes ux péopa. M3obpaxkenue
MIePECCUCHUATIONYICHHBIXTIOCKOCTE
i.
PackpammBaHHEIOCTPOCHHBIXCCUCH

I/Iﬁp A3HBIMHUIIBCTaAMM

11

N300paxeHue ceyeHui nmupamMuibl,
Ky0a ¥ MpU3MBbI, KOTOPBIE TIPOXOSAT
yepes ux péopa. M3obpaxenue
NepeCeUYCHUSTIONYYSHHBIXIITIOCKOCTE
.
PaCKpaHII/IBaHI/IeHOCTpOGHHBIXCG‘-IeH

UIpa3HBIMULIBETAMH

12

N300paxeHne ceyeHUi mupaMuibl,
Ky0a ¥ MpU3Mbl, KOTOPBIE TIPOXOJISAT
yepes ux péopa. M3obpaxxenune




NEPECCCUCHUANIOTYUCHHBIXIITIOCKOCTE
1.
PaCKpaH_II/IBaHI/ICHOCTpOCHHbIXC@‘IeH

UHpa3HBIMULIBETAMU

13

N300pakeHue ceueHuil MupaMupl,
Ky0a ¥ MpU3Mbl, KOTOPBIE TIPOXOJISAT
yepes ux péopa. M3obpaxxenue
MePEeCCUCHUATIONYICHHBIXTIIOCKOCTE
i.
PackpamBaHHEOCTPOSCHHBIXCEYCH

MHApPa3HBIMULIBETAMK

14

Meropa ciie0B AJIsg MOCTPOCHHUS
ceyeHun

15

Merton cnenoB sl TOCTPOSHUS
ceueHuii. CBOMCTBA MepeceueHu i
IPSIMBIX U IJIOCKOCTEMN

16

Merton cnenoB 17 IOCTPOSHUS
ceyeHnid. CBOMCTBA NIEpecedeHUI
IPSIMBIX U INIOCKOCTEHN

17

[TocTpoenue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEdpax.
Coznanue BRIHOCHBIX YepTEked 1
3aMKCh IIaroB MOCTPOSHUS

18

ITocTpoenue ceueHuit B mupamue,
KyOe 1o TpéM TouKaM Ha pédpax.
CoziaHue BBIHOCHBIX YEpTEKEN U
3aIKCh IArOB MOCTPOCHUS

19

[TocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM TouKkaMm Ha pébpax.




Co31aHne BEIHOCHBIX YEPTEKEN U
3aMKCh MIaroB MOCTPOSHUS

20

[TocTpoeHue ceuenuii B nupaMu/e,
KyOe o TpéM ToukaM Ha p&bpax.
Co3aHue BBIHOCHBIX YEPTEXKEN U
3aIlUCh 1Iar0B MMOCTPOEHUS

21

[IoBTOpEHME IIIAHUMETPUN:
TeopeMa 0 MpONOPLMOHAIBHBIX
orpeskax. [logo6uerpeyroisHIKOB

22

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CCUYCHHAX HAa BBIHOCHBIX YCPTCIKAX.
HcTopuspa3BUTUAINIAHUMETPUU U
CTEpEOMETPUHN

23

KonTtponbHas padoTa "AKCHOMBI
crepeomeTpun. Ceuenus"

24

B3aumHoe pacnonoxeHue nNpsiMbeIx B
npocTtpancTBe. CKpenyBaronmecs
npsimbie. [IpusHaku
CKpCIIMBAIOIINXCA IIPAMBIX.
[TapamienbHble IpsIMBIE B
IIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOK
NapajuIeJIbHON TaHHOW MPSIMON,
MIPOXOIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallle Ha
JlaHHoU mpsimoi. Jlemma o
nepecedyeHNUnapaIeTbHBIXITPSMBIX




INJIIOCKOCTBIO

26

[TapamienbHOCTB TpeX NPSIMBIX.
Teopema 0 TpEX mapauIEIbHbIX
npsMbIX. Teopema o
CKPEIIMBAIOIIUXCAIPSIMBIX

27

[TapannensHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA apaILIEILHOTO
npoekTupoBanus. M300paxenue
pasHbIX(pUTYD B
napayieIbHOUIPOCKIIUI

28

LlenTpanbHas npoekuus. Yrou ¢
COHaINpaBJICHHBIMU CTOPOHAMM.
YronMmexxaynpsaMbIMU

29

3amaun Ha J0Ka3aTeabCTBO U
UCCIIeIOBaHNE, CBSI3aHHBIE C
PacIoIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsATHS: MapaIeaTbHOCTh MPSIMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamienbHOCTH IPIMOHN U
ockocTH. CBolicTBa
napasieIbHOCTUIIPSAMOM U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha
BBIYUCJICHUEC U NJOKa3aTCJIbCTBO,
CBA3aHHBIC C MAPAJUICIIBHOCTBIO
NPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue cedyeHusi, MPOXOIAIIETO




yepes3 JaHHYI IPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOTO IPYTOW MPSMOI.
PacuéroTHOomIeHMI

33

[MapannensHas mpoeKuus,
NPUMEHEHHE JJIS1 TIOCTPOCHUS
CeYeHU Ky0a U mapauielieuIea.
CaoiicTBa napaieienuneaa u
[IPU3MBI

34

[lapannenbHble MITOCKOCTH.
[Tpu3Haky mapaaaeabHOCTH JBYX
IUIOCKOCTEN

35

TeopeMa 0 napaaienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MIPUHAJICHKAIILYIO TAaHHON
IUIOCKOCTH Y CICACTBUS U3 HEE

36

CBoiicTBa napasuieabHbIX
IUTIOCKOCTEH: 0 MapayieIbHOCTH
IPSMBIX IEPECEYCHUS TIPH
NepecevYeHUH IBYX MMapauIeIbHBIX
TJIOCKOCTEN TPEThEN

37

CaolicTBa napasuieabHbIX
IIocKocTei: 00 oTpe3Kkax
NapauIeJIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXIY
IapaJuIeIbHBIMU IUIOCKOCTSMHU; O
[IEPECEYCHUU NIPSIMOU C JBYMsI
NapajuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa Ha




IIJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPUAIPSAMOYTOJILHOTOTPE
YTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOJILHOTIO
napajiesenunena

41

Brrurcnenue nmuH OTpe3KOB B KyOe
U MPSIMOYTOJILHOM
napasuieNieure e

42

[leprieHAMKYASIPHOCTD NPAMOUN 1
mockocty. [Ipu3Hax
NEPHEHIUKYJIAPHOCTHU IIPSIMOU U
IUIOCKOCTH

43

[leprieHAMKYASIPHOCTD NPAMOUN U
mockocty. [Ipu3zHak
NEePHEHAUKYISIPHOCTH IPSIMOM U
IUIOCKOCTH

44

TeopeMa o CyllleCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJIAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IIJIOCKOCTH

45

[TInockocTr 1 EpHEHIUKYISIPHbIC
UM TpsSMbIE B MHOTOIPAaHHHUKAX

46

[InockocTH 1 epreH UKy pHbIE
UM TIpsSMbIE B MHOIOTPaHHHUKAX

47

[lepneHuKyIsp U HAKIOHHASL.
ITocTpoenune nepnesanKyIsapa us




TOYKHU Ha IIPAMYIO

48

[lepnienauKynsip U HAKIOHHAS.
[TocTpoeHue nepneHuKysIpa u3
TOUYKH Ha IPSAMYIO

49

Teopema 0 TpEX NEpPHEHAUKYIAPAX
(mpsimast u oOpaTHas)

50

Teopema 0 TpEX MEpHEHAUKYIIAPAX
(mpsimast 1 oOpaTHast)

51

yl"OJ'IMG)K,HYCKPCIHHBaIOHIHMHCHHpH
MBIMH

52

[Touck nepreHIUKYISIPHBIX TPSIMBIX
C IOMOILBIO NEePIEHAUKYISIPHBIX
IUIOCKOCTEHN

53

OpToroHaiabHOEPOESKTUPOBAHNE

54

[loctpoenue ceuenuii kydoa, MpU3MBlL,
IPABWJIBHOM MUPaMH/IbI C TIOMOIIBIO
OpPTOrOHAJIBHOW MPOEKINH

55

[TocTpoenue ceuenuit Kyoa, MPU3MBI,
IIPaBUIIBHOM MMPAMHUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IPOEKIIUU

56

CummeTpusi B IpOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[TnockocTucumMeTpuii B
MHOI'OrpaHHUKax

57

[Ipu3Hak nepnesaAuKyJIApHOCTH
IPSIMOM U TUIOCKOCTH KaK CIIEICTBHE
CUMMETPHH

58

HpaBI/IJ'[I)HI)IG MHOTI'OTrpaHHHKH.




Pacué€t paccTosiHuii OT TOUKHU 710
IUIOCKOCTH

59

[IpaBuIBHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHUHM OT TOUKH 10
IUIOCKOCTH

60

CniocoObl onycTUTh
NEPIEHIUKYIISAPBl: CHMMETpPUSI,
CABUT TOYKH I10 MapajieIbHON
IpsIMOi

61

CaBur 1o HemnapasieJabHON IPsSIMOH,
WU3MEHEHUE PACCTOSHUN

62

63

Konrtponsnas padora "B3anmuoe
pacroio’keHue MpsIMbIX U
IJIOCKOCTEH B mpocTpaHcTBe"

IToBTOpEHME: YrOaI MEXKAY NPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: Yroa MEKIY
CKPCIIMBAOIINUMHUCS MMPAMBIMHA B
MPOCTPAHCTBE

65

FGOMCTpI/I‘{eCKI/Ie MCTOABI
BBIYHCJICHHA YI'Jla MCXKIY MMPAMBIMHA
B MHOr'orpaHHuKax

66

JIByrpanssblii yroa. CBoicTBO
JMHEWHBIX YIJI0B JBYTPAaHHOIO yria

67

[eprieHUKYJISpHBIC TIIOCKOCTH.
CBoiicTBa B3aUMHO




NEePIEeHIUKYISAPHBIX IOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMOU
IIEPECEUEHUS IBYX IIIOCKOCTEN
HEepHEHIUKYISPHBIX TPeThel
IUIOCKOCTH

69

[IpssMOyTONBHBIN MapajuICICINIIET;
KyO; U3MepeHusi, CBOICTBa
IIPSIMOYTOJIBHOI'O NTapajulelIeIuIe a

70

Teopema o guaronann
MPSIMOYTOJIBHOTO MapajuielienuIe a
U CIICICTBUE U3 HEe

71

CTCpGOMeTpI/I‘-ICCKI/Ie " MPUKJIATHBIC
3aJa4H, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOXKCHUEM MTPAMBIX U
ITIJIOCKOCTH

72

HOBTOpCHI/IeI CKpPCIIMBAIOIINECCA
MpsAMbIC, ITAPAJUICIIBHBIC IINIOCKOCTH
B CTAaHAAPTHBIX MHOT'OI'PAaHHUKAX

73

[lapa napannenbHbIX II0CKOCTEN HA
CKPEILMBAIOIINXCS MPSIMBIX,
pPacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMHUCA MPSIMBIMU B
IPOCTBIX CUTYaLUSIX

74

PaccrossHmre oT TOUKH JI0 IIJIOCKOCTH,
paccTostHUE OT IPSIMOM 10
IJIOCKOCTH

75

BolunciieHne pacCTOSHUM MEXIY




CKPELIMBAIOIIMMUCS IIPAMBIMU C
MTOMOIIBIO NEPIIEHINKYIISIPHON
IUIOCKOCTH

Tpé€xrpaHHblii yroyi, HepaBeHCTBa
JUIsl TPEXTPAaHHBIX yrioB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIJia
DneMeHThI cheprudecKoit

77 | TeoMeTpuu: reoe3nuecKue JTUHUN
Ha 3emuie

78 KonTponbnas pabora "Yrisl u
paccTostHus"

79 Cucremaruzanus 3HaHAN
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

80 [Tupamua. Buael nupamu.
[IpaBunbHas nupamua

81 IIpusma. IIpsimas 1 HakIOHHAs
npusmsl. [IpaBunbHaspusma
[Ipsimoit mapannenenunen,

82 | mpAMOYrONBHBIN Mapasuieenune,
KyO

83 BBINMyKJIBIEMHOTOTPaHHUKH.
Teopema Diinepa
Boinykiible MHOTOTPaHHUKH.

84 | Teopema Diinepa. [IpaBuiibHbie u
NIOJIyTIPaBUJIbHBIE MHOTOTPAaHHUKHU

85 KontponbHaspabora

"MHororpaHHuku"




Ilonsarue BEKTOpa Ha IIJIOCKOCTH U B

86 1
POCTPAHCTBE

87 | CyMMaBeKTOpOB 1

88 Pa3nocTeBEKTOpPOB 1

89 [TpaBunomapannenenumnena 1

90 | VYMHOXeHHE BEKTOPaHAUYHCIIO 1
Paznoxenue BexkTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TUTOCKOCTH

92 | CkanspHOCIPOU3BEICHUE 1

93 Beruucnenue yria mexny 1
BEKTOPAaMH B MTPOCTPAHCTBE

94 [Ipocreiimme3agaun ¢ BEKTOpAMH 1

95 [Ipocreiimmesanauu ¢ BEKTOpaMu 1

96 | IIpocreiimuesagaun ¢ BEKTOpaMu 1

97 [Ipocreiimme3agaun ¢ BEKTOpAMH 1

98 O6o06menne u ) 1
CUCTEeMaTH3alMUA3HAHUT

99 O06o06menue u ) 1
CUCTEeMaTH3aIUsA3HAHU T

10

0 HroroBasi KOHTpoIbHasipaboTa 1

10

1 Hrorosas koHTposibHasipaboTa 1

10 | OOGoOmeHue u 1

2 CUCTeMAaTH3AIMSI3HAHU T




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

10




11 KJIACC

Ne KonnuyecrBouacos
Jaranmzyu = DJieKTpoHHbIenn(ppoBbIeodpa3oBaT
n | Temaypoka Bce | Kourpoabnbie | IIpakTuyeckue
eHHs eJIbHbIEpecypPChl

/ ro | pa6orsl pPadoThI
n

[ToBTOpEHKE TEMBI

"KoopauHaTsl BEKTOpa Ha 1

IJIOCKOCTH U B POCTPAHCTBE"

[ToBTOpenue Temol "CkansipHoe 1

MIPOU3BEI€HUE BEKTOPOB"

[ToBTOpEHKE TEMBI

"Beruncnenue yria Mexuy 1

BEKTOpaMHU B MMPOCTPAHCTBE"

[loBTOpenue Temsl "YpaBHEHHE

MPSIMOM, MPOXOIAIIEH Yepe3 1Be 1

TOYKH"

YpaBHEHUE MIJIOCKOCTH,

HOpMaJib, YpaBHEHHUE TUIOCKOCTH 1

B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,

HOpMaJlb, YpaBHEHHE IIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsseaeHue 1

JIuHelHbICHEpaBEHCTBA, 1

JMHENHOEPOrpaMMHUPOBAaHHE

JIuHeliHbICHEPABEHCTBA, 1




JUHEIHOCMPOrpaMMHUPOBAHHE

10

AHanuTHYeCcKne METOIBI
pacuéra yriia Mexx1y psIMbIMHU B
MHOT'OTpaHHUKAX

11

AHanuTuyecKkue MeTobl
pacuéra yria Mexuny
IIJIOCKOCTSIMU B
MHOT'OrpaHHUKax

12

CDOpMy'J'Ia PacCTOAHUA OT TOUKHU
A0 IIIOCKOCTH B KOOpAWHATAX

13

Haxoxnaenue pacctossHui OT
TOYKH JI0 IJIOCKOCTHU B KyOe

14

Haxoxnenue pacctostHuit oT
TOYKH JI0 INTIOCKOCTH B
MIPaBUJIBHON MUPAMUJIE

15

Konrponsnaspabora
"AHanuTuyeckasreomerpus"

16

CC‘ICHI/IHMHOFOl"paHHI/IKOBZ
CTaHAAPTHBICMHOI'OIpaHHUKHA

17

CeueHUsIMHOTOTpaHHUKOB:
METOCIIEN0B

18

CeueHnst MHOTOTPAaHHUKOB:
CTaHJapTHBIE TIIOCKOCTH,
HepecequI/m prIMBIX n
IIOCKOCTEH

19

HapaJ'IJ'ICJ'IBHBIC IPsAMBIC U
IIOCKOCTH: MapaJlJICIbHBIC
CCUCHHUA




20

[lapannensHble npsMble U
IJTOCKOCTH: pacy€T OTHOLIEHHI

21

[lapautenpHble npsAMbIe U
IJIOCKOCTH: YTJIbI MEXKAY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

[lepnenaukynspHsle IPSAMBIE U
IIJIOCKOCTH: CTaHIapTHBIE ITAPBI
MEPIEHIUKYIISPHBIX IUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

23

[lepnieHauKyNsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYJIIIpax

24

[lepnieniuKyIsspHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOT'paHHUKAaX

25

[ToBTOpeHwMe: Mo
MHOTOYTOJIEHUKOB, (JOPMYIIBI
JUTSL TUTOTIA/IeH, cCOOOpaKeHust
og00ust

26

[ToBTOpEHME: IOIAAN
MHOTOYTOJIEHUKOB, (JOPMYIIBI
JUTSL TUTOTIA/IeH, cCOOOpaKeHust
nmoxoous

27

[loBTOpenue: mIomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpaXeHus
noxoous




28

IImomanu ceuenunii
MHOTOT'PaHHUKOB: TUTOIIAIH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaXKEeHUs TOA00HS

29

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUsI MTOA00US

30

KonTponbnas pabora
"I[loBTOpEHME: MHOTOTPAHHUKH,
CEUYEHHS] MHOTOTPAaHHUKOB"

31

O0BéM Tena. O0BeM
MPSIMOYTOJIBHOTO
napaiesenuneaa

32

3agaun 00 yaABOCHUH Ky0a, O
KBaJparype Ky0a; 0 TPUCEKIIUU
yria

33

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE ¢ 00BEMOM
MIPSIMOYTOJTBHOTO
napaiesienuneaa

34

[Tpuxnanueie 3a1aym,
CBSI3aHHBIC C BHIYMCIICHUEM
00BbéMa MPSMOYTOJIBHOTO
napasuiesenumnesia

35

OOBEMIPAMONUTTPU3MBI

36

CTepeOMeTpI/I‘leCKI/Ie 3ajJa4du,
CBsI3aHHBIC C BBIYMCIICHHUEM




00BEMOB MPSAMOI TPU3MBI

37

[Ipuknagneie 3amauu,
CBsI3aHHBIE C 00BEMOM IPSAMON
TIPU3MBI

38

Brruncienue 006EMOB Te C
TIOMOIIBIO OIIPEAECIEHHOTO
HMHTETpaJIa.
OOBEMHAKIIOHHONTIPU3MBI

39

Brrunciaenne 006EMOB TeI C
TIOMOIIBIO OIIPEAECIEHHOTO
uHTerpana. OobEMnupamMuabl

40

41

dopmyrna 00béMa MUPaAMUIBIL.
OTtHotieHre 00beMOB TUPAMHU/T
C OOIIMM yTJIOM

dopmyna 00bEMa TUPAMUIBIL.
OTtHomeHre 00beMOB TUPAMHU/T
C 00IIUM yTJIOM

42

CrepeomMeTprieCcKUe 3a/1a4H,
CBsI3aHHBIE C 00BEMAMU
HAaKJIOHHOM NPU3MBI

43

CrepeomeTpuieckue 3a/1auu,
CBsI3aHHBIE C 00BEMAMHU
MTUPaAMUJIBI

44

[IpuknagHelie 3a1a4n MO TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

45

[TpuknamHbie 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C




00BEMOM MTUPaAMU/IBI

46

[Ipumenenne o0BEMOB.
Beruucienue paccTostHus 10
IJIOCKOCTH

47

KontponsHaspabora
"O6bEMMHOrOrpaHHUKa"

48

Hunuuapudeckast MOBEPXHOCTb,
o0pa3ymolre IINHIPUIECKON
MMOBEPXHOCTHU

49

Humuuaap. [Ipsimoii kpyroBou
uwneap. [Tnomans
MOBEPXHOCTU LUITUHIPA

50

KoHnunueckast IoBEpXHOCTb,
o0pa3yroiye KOHN4eCKOn
noBepxHoctu. Konyc

51

CecueHue KOHYCa IIJIOCKOCTLIO,
HapaJIJICHLHOﬁ IIIIOCKOCTHU
OCHOBAaHMH:

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnomans 6OKOBOK
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTU KOHYCa

54

ITnowans 6OKOBOM
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCa

55

CrepeomeTpudecKkue 3a1a4u Ha




JI0Ka3aTeJIbCTBO U BBIYKCIICHHE,
MOCTPOEHUEM CEYEHUI
LIUINHApPA, KOHYyca

56

CrepeomeTrpuueckue 3aJa4 Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOEHUEM CEYEHUN
LUIWHApPA, KOHyCca

57

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C UIUHIPOM

58

[Ipuknagneie 3aauu,
CBs3AHHBIC C III/IJ'II/IHI[I)OM

59

Codepa u map

60

[Tepeceuenue cepsl u mapa ¢
IockocTeio. Kacanue mapa u
cheps! ockocTeo. Bua u
n300pakeHueapa

61

[epeceuenue chepsl u mapa ¢
iockocTeio. Kacanue mapa u
chepsl IIockocThi0. Bua u
n300pakeHuemapa

62

VYpasaenune chepsr. [Tnomans
cthepsl u e€ yacTei

63

CummeTtpusicepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4i Ha
J0Ka3aTCJIbCTBO U BBHIYMCIICHUC,
CBsI3aHHBIE CO CEepoi U MapoM,
MOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO




65

CrepeomeTrpuueckue 3a1auu Ha
JI0KA3aTeNIbCTBO U BBIYMCICHUE,
CBsI3aHHBIE CO cepoii U mapom,
IMOCTPOEHUEM UX CEUEHUU
IIJIOCKOCTBIO

66

[Ipuknagneie 3a1auu,
CBSI3aHHBIE CO Cepoli U MmapoM

67

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BEIYMCIICHUS B
OKPYXKHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunnie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAHHHUKOB

69

3agaun o teMe "Tena u
ITOBEPXHOCTH BpauieHus"

70

3agauu o reMe "Tena u
MOBEPXHOCTHU BpauieHus"

71

Kontpoinbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0béMm ummHIpa. Teopema 06
00BEME TIPSIMOTO IIIIUHIPA

73

Brrunciaenue 006EMOB Te C
TIOMOIIBIO OIIPEAECIEHHOTO
uHTerpana. O6bEMKOHyCa

74

ITnowaau 6OKOBOU M HOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyecKue 3a1auu,
CBsI3aAHHBIC C BBIYUCJIICHUEM




00BEMOB IMJIMHPA, KOHYCA

76

[IpukmanHeie 3aqa4m 10 TEME
"O0BEMBI U MIOLIAAN
noBepxHocrel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00 00bEME
mapa. [momans cdepsr.
CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C BBIYMCIICHUEM
00BEMOB 111apa, IMAapOBOTO
CerMEHTa U IMapOBOr0 CEKTOpa

78

IIpukiagHelie 3aga4m 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM I1apa U TUIOIMIABI0
chepsl.
CoOTHOIIEHUAMEXKAYIUIOIAISIM
WIIOBEPXHOCTEN U
00BEMaMUTIOOOHBIXTE

79

ITonoOusle Tena B
npocrpaHcTse. M3meHnenne
o0BEMa mpu o 100U H.
CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB TeN U IIoIAAeH
MMOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

81

JIBM>KeHUsI MPOCTPAHCTBA.




OtoOpaxenus. JIBuxeHus u
paBeHCTBO (uryp.
OOurecBoiCTBaIBMIKEHU I

82

Bunp! nBmxeHuit:
napaJyieabHbIN IEPEHOC,
LIEHTpaJIbHAsl CHMMETPHS,
3epKaJIbHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOI

83

[IpeoOpa3zoBanus nog00us.
[Tpsmas u cepa Ditnepa

84

I'eomerpuueckue 3anaun Ha
MPUMCHCHUC ABUIKCHUS

85

86

Konrtponsnas padota "Bekropsl
B IIpoCTpaHcTBE"

O6o06matomee mosropenwue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—11 xnaccos,
CUCTeMaTH3all¥sl 3HAaHUI:
"[TapannenbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

87

O6o6maromee noropenue 11
MIOHSTUH U METOJIOB Kypca
reometrpun 10—-11 knaccos,
cUCTEeMaTH3alUs 3HAHW:
"BexTops! B mpocTpaHcTBe”

88

O6o6maromee noropenue 11
MOHSATUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cHUCTeMaTH3als 3HAHUM:




n

"BekTopbl B IpOCTpaHCTBE

89

O6o6maroree mopropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10-11 kmaccos,
cUCTeMaTH3allUsl 3HAHHIA:
"O6peM MHOTOTpaHHUKA"

90

Oo6o6maromee nosropenne 11
MOHATUI U METOJIOB Kypca
reomerpun 1011 xnaccos,
cucTeMaTH3alus 3HaHUM:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6maromee nosropenue 11
MIOHATHUI U METOI0B Kypca
reometpun 10—11 knaccos,
CHCTeMaTH3alus 3HAHUH:
"[Mnomanu MOBEPXHOCTH U
00BEMBI KpyTJIbIX Ten"

92

Ob6o6mmaromee nopropenue 11
MOHSTHI U METOJIOB Kypca
reomeTpun 10—11 xmaccos,
CHCTeMaTH3allus 3HaHUH:
"[1nomanu moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

93

HtoroBas koHTposbHasipaboTa

94

Htorosas koHTposbHasipaboTa

95

[ToBTOpenwue, 060061mEeHNE 1
cUCTEMaTH3allUs 3HAHUH

96

Ucrtopus pazBurtus




CTEPEOMETPUU KaK HAyKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

97

Uctopus pa3Butus
CTEPEOMETPHUM KaK HAYKH U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Uctopus pa3Butus
CTEPEOMETPHUM KaK HAYKH U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUHN

99

Uctopus pazsutus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

10

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMIbIOTEPHBIX
TEXHOJIOTH1

10

Hcropus pa3sutus
CTEPEOMETPUN KAK HAYKHU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI




HcTopus pazButus
10 CTEpEOMETPUH KaK HAyKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX 1

HHKCHCPHBIX U KOMITBIOTCPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Koanposepsiemorope3yJjbTaTa

IIpoBepsiemble NpeAMETHBIE Pe3yJabTaThl 0CBOCHMS
OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero
001ero o0pazoBaHus

I'eomeTpus

7.1

OHepI/IpOBaTB IMOHATHUAMU: TOYKA, IIpsAMasd, MNIOCKOCTb

7.2

HpI/IMCHSITB AKCHUOMBI CTCPCOMECTPHUHN U CIICACTBHA M3 HUX
IIpHu PCHICHUH I'COMCTPHUYCCKUX 3a/la1

7.3

OnepupoBatb MTOHATUSIMH: IapajuIeIbHOCTh u
NEPHEHIUKYIIIPHOCTD IPSIMBIX U INIOCKOCTEN

7.4

KJIaCCI/I(I)I/IL[I/IpOBaTB B3aUMHOC PACIIOJIOKCHUEC TIPSAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC

7.5

7.6

OnepupoBaTh MNOHSATHSIMH: JBYTpaHHbIA Yroj, TpaHH
JBYIPaHHOTO yria, peOdpo IBYrpaHHOTO YIJia, JTMHEHHBIN
yroa JABYIPaHHOIO yrja, TpajgyCcHas Mepa IABYIPAHHOIO
yria

OHepI/IpOBaTL IOHATHUSAMU. MHOT'OI'PAHHUK, BI)IHYKHI)IfI n
HGBBIHYKHLIﬁ MHOTI'OrpaHHUK, 3JICMCHTBI MHOI'OI'paHHUKA,
IIPaBUJIbHBIM MHOIOTPaHHUK

7.7

Pacrio3naBaTh ~ OCHOBHBIE  BUABl ~ MHOTOTPAaHHHKOB
(mupamuaa, npu3Ma, NPSIMOYTOJbHBIA Mapaijiesienunesn,

Ky0)

7.8

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpAsi OCHOBAHUS
g kiaccuukanuy - (BBIOIYKIIBIE W HEBBITYKJIbIE
MHOTOTPaHHHKH, TPaBHJIbHbIE MHOTOTPAHHUKH, IPSMBIC
HAKJIOHHBIE TIPU3MBI, TAPAIIICIICTIHIICHI )

7.9

OnepupoBaTh MOHATUSIMH: CEKYyIIash MIOCKOCTh, CEUCHUE
MHOTOTPaHHUKOB

7.10

OOBSICHATD IIPUHIUIIBI IIOCTPOCHUA CeUCHUH
MHOI'OTPpaHHUKOB, UCIIOJIB3YA MECTOA CICI0B

7.11

Ctpouth ceyeHUs] MHOTOTPaHHUKOB METOJOM CIIEJOB,
BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHCYHKOB
HPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

PemaTe 3a1aun Ha HaxXOXAEHUE TEOMETPUUECKUX BEIIMYHH
no oOpas3laM WiIu aJropuTMaM, IMPUMEHSSI W3BECTHBIC
AHAIUTUYECKUE METOAbl IIPU PELIEHUH CTaHIApPTHBIX
MaTeMaTUYECKUX 3aJa4 Ha BbIUMCICHHUE PACCTOSHUMN




MCXKAY ABYMA TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKHAO
IIJIOCKOCTH, MEXKAY CKPCUHINBAIOIIUMUCS IIPAMBIMU

7.13

Pemiate 3a1aun Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEIIMYUH
no oOpa3uamM WM aNropuTMaM, IMPUMEHSS H3BECTHbIE
AQHAJUTUYECKUE METOIABI IIPU PELIEHUU CTAaHAAPTHBIX
MaT€MaTHYECKUX 3a7a4 Ha BBIUMCIEHUE YIJOB MEXAY
CKPCIMBAOIMIMMHUCSA  NPAMBIMH, MEXAY MpsAMOH H
IJIOCKOCTBIO, MEXKAY IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BEMBI WM IUIOM@AM  TIOBEPXHOCTEH
MHOTOTPAaHHUKOB (Tpu3Ma, MHpaMUia) ¢ MPUMEHEHHUEM
(GOpMyII, BBIYHCISATH COOTHOIICHHS MEXIY TUTOIIAISIMH
HOBEpXHOCTEH, 00BEMaMH MOJJOOHBIX MHOTOI'PAaHHHKOB

7.15

OnepupoBarh MNOHATHSAMHU: CUMMETpPUS B IPOCTPAHCTBE,
HEHTP, OChb U IUIOCKOCTb CHUMMETPHUHU, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekatrs, mnpeoOpa3oBeIBaTh M MHTEPIPETUPOBATH
UHQOPMALIMIO O MPOCTPAHCTBEHHBIX TI'C€OMETPUUYECKUX
¢burypax, npeACcTaBICHHYIO Ha YepTekax U PUCYHKaX

7.17

[MpumensaTp reomeTpuveckue (GakThl IS PEIICHUS
CTEPEOMETPUYECKUX 3a]ad, MPEAIOoaralolIiXx HECKOJIBKO
IIarOB PEIICHUs, €CJIM YCJIOBUS TNPUMEHEHHUS 3a/aHbl B
ABHOU opMme

7.18

[IpumeHATs mpocTellIe NpPOrpaMMHBIE CpPEACTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PELICHHUH
CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBOJII/ITB MNPpUMCPbl MATEMATHYCCKUX 3aKOH0MepHOCTCI‘/JI
B IIpUPOAC U KU3HHU, PACIIO3HABATH IIPOABJICHHUC 3aKOHOB
TCOMETPUHN B UCKYCCTBC

7.20

IIpumMeHATH  MONydYeHHBIE  3HAHUA  HA  IIPAKTHKE:
AHANMM3UPOBATh pEalbHBIE CHUTYyallMd W  TPUMEHSTH
U3YyYCHHBIC TMOHITHA B TMPOIECCE IOWCKA PEIICHHUS
MaTeMaTHYECKH chopMyITUpPOBaHHOM poOJIEMBI,
MOACIIMPOBATE PCAJIbHBIC CUTYallUM Ha A3BIKC I'COMCETPHUH,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
FeOMETPUYECKHUX TMOHATHI U TeopeM, ammapara anreOpsl,
pemaTh MPaKTHYECKUE 3aJ[auu, CBI3aHHBIC C HAXOKICHUEM
TreOMETPUICCKHUX BEITUINH

11 KJIACC

Konnposepsiemoropesyabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJabTAThl 0CBOEHMSI




OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CPeHero
001ero o0pazoBaHus

I'eomeTpus

6.1

OnepupoBaTh MOHATUSAMU: LIJIUHIPUYECKAS] TTOBEPXHOCTb,
oOpasyomye MUINHAPUIECKON MOBEPXHOCTH, IMIUHID,
KOHHUYECKas TOBEPXHOCTh, OOpa3ymoIIue KOHUYECKOU
MOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTh

6.2

PacrioznaBate Tena BparieHus (MUIUHAP, KOHYC, cdepa u
map)

6.3

OOBSCHATH CIIOCOOBI TTOJIYICHHSI TEJT BpaIleHHUS

6.4

KnaccuduuupoBaTh B3auMHOE pacrojioxeHue chepsl u
IUIOCKOCTH

6.5

OnepupoBaTh MOHATUSMU: IAPOBONM CETMEHT, OCHOBaHUE
CETMEHTa, BBICOTA CETMEHTa, MApOBOW CIIOW, OCHOBaHUE
IIAPOBOT'O CJIOsI, BEICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Boeruncnsate 00BEMBI M MJIOMAAM TMOBEPXHOCTEH Tl
BpAILICHHUs, TEOMETPUIECKUX TN C MPUMEHEHUEM (HOopMyIT

6.7

OnepupoBaTh HNOHATHSAMHM: MHOI'OI'PDAaHHHK, BIIMCaHHBIM B
chepy U omucaHHBIM OKono cdepsl, chepa, BIUCAHHAS B
MHOI'OT'paHHUK WJIXA TCJIO BPALLICHUA

6.8

6.9

Breraucnars COOTHOIIIEHUS MEXITy IUTOIAISIMU
MOBEPXHOCTEH U 00bEMaMH TIOJJOOHBIX TEJ

N3o6paxats u3ydyaeMble QUIYpsl OT pPyKH U €
IPUMEHEHHUEM IIPOCTBIX YEPTEIKHBIX UHCTPYMEHTOB

6.10

BbInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y;
CTPOUTH CEUEHUS TeJl BpallleHus

6.11

W3BnexkaTh, HHTEPIPETUPOBATH U  IMPEOOPA3OBBIBATH
UHPOPMALIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUUECKHUX
¢burypax, npeACcTaBICHHYIO Ha YepTexax U PUCYHKaX

6.12

[lpumensaTe rTeoMeTpuueckue (GakThl I PEIICHUS
CTEPEOMETPUYECKUX 3a]ad, MPEAINOoJaralolIuXx HECKOJIbKO
raroB pcemcHud, C€CJIN YCJIOBUA NPUMCHCHHA 3aJlaHbl B
SBHOM (hopme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonsaTs I[GfICTBI/IH CJIOKCHHUA BCKTOPOB, BBIYHUTAHHA
BCKTOPOB M YMHOKCHHA BCKTOPA Ha 4YHUCIIO, 06"b$ICH$ITb,
KakKuMH CBOMCTBAaMU OHH 06J'Ia,Z[aIOT

6.15

[lpuMeHAT, TpaBUIO Tapajulesienuneaa NpU CIOKEHUH
BEKTOPOB

6.16

OHepI/IpOBaTB NOHATUAMU: JCKAPTOBBI KOOPAWHATHI B




IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJAUHATHI BEKTOPa, Yrojl MEXAY BEKTOpaMH,
CKAJIIPHOE TPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILUTAHAPHBIE BEKTOPHI

6.17

HaxonuTs cymMMy BEKTOPOB M IPOM3BEJCHHE BEKTOpa Ha
YHCJI0, YTOJ MEXY BEKTOPaMH, CKaISIpPHOE ITPOU3BEICHHUE,
packiaablBaTh  BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOPaM

6.18

3aaBaTh IMJIOCKOCTh YpaBHEHHUEM B JEKapTOBOM CHCTEMeE
KOOpJIMHAT

6.19

Pemwate  mpocredmme  reoMeTpuyecKHe — 3aJadd  Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOAA

6.20

Pemiate 3aJa4u Ha J0Ka3aTCJIbCTBO MATEMATHUYCCKUX
OTHOIIICHUH H HaX0XXACHHUC T'COMCTPHYCCKHUX BCIIMYUH I10
06pa3uaM HJIK aJITOpUTMaM, MPUMCEHAA U3BECTHBIC METO/IbI
Ipu pCHICHUHN CTAaHAAPTHBIX MAaTCMATUYCCKUX 3aaa4d

6.21

[lpumensaTs mpocTeiiliue NporpaMMHBIE CpelcTBa U
3JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMbI MPHU PELICHUU
CTEpPEOMETPUUYECKUX 3a/1a4

6.22

6.23

[IpuBoauTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU
B IIPUPOJIE U JKU3HM, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB
T€OMETPHUH B UCKYCCTBE

[IpumeHsTh  MONy4eHHBIE  3HAHUS  HA  MPAKTHKE:
aHAIM3UPOBATh pEAJbHBIE CHUTyallUM M  TPUMEHATH
U3YYEHHbIE TOHATUS B TMpPOLlECCE IOMCKA PELICHMS
MaTEMaTHYECKH chopMyIHpOBaHHON npoOJIeMBbl,
MOJICJIMPOBATh peajbHbIE CUTYAllUU Ha SA3bIKE T€OMETpPUH,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM
F€OMETPUYECKHUX IMOHATHI U TeopeM, ammapara aiareopsl,
peiaTh NpakTUYECKUE 3a1a4M, CBSI3aHHBIE C HAXO0KIEHUEM
reOMEeTPUYECKHUX BETUUYNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
7

IIpoBepsieMbliidIeMeHTCOAEPKAHNS

I'eomerpus

7.1

OCHOBHBIC TIOHSATHS CTCPCOMECTpPUH. Tqua, npsamasi, IMIOCKOCTb, IIPOCTPAHCTBO.
ITonstre 00 akCHOMaTUYECKOM IIOCTPOCHUHU CTCPCOMCTPUN: AKCHUOMbBI CTCPCOMCTPUN U
CJIICACTBUS U3 HUX

7.2

B3aunMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJLIICIbHbIC
U CKpelmmBaromuecs npsmsle. [lapamienbHOCT, HpsAMBIX M IUIOCKOCTEM B
IPOCTPAHCTBE: IMApPAJUICIbHBIE NPSAMbIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTh TPEX
NPSIMBIX, MApPaUIEIbHOCTh MPSIMOM U IJIOCKOCTH.  YTJIBICCOHAINPABICHHBIMU
CTOpPOHAMH, YroJ MEXAy NpsSMbIMM B IpocTpaHCTBE. [lapamiesnbHOCTh ITOCKOCTEM:
MapajuyieabHbIE IJIOCKOCTH, CBOMCTBA NapajuIeNIbHBIX IUIOCKOCTeR. [Ipocteimme
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapajuieienunen,
IIOCTPOEHUE CEUCHUN

7.3

[lepieHAUKYNIAPHOCTh MPSAMOM M IJIOCKOCTH: INEPHEHAMKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MApaJUICIbHbIE U MEPIEHANKYISAPHBIE K IJIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTU NPAMOU U INIOCKOCTH, TeOpeMa O NPSAMOU MEPIECHIUKYIAPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXKIY NPAMOU U IJIOCKOCTBIO, ABYTPAaHHBIN
YTOJI, JINHEHHBIA Yrojl IBYTpaHHOro yria. lleprnenauKkyisp 1 HaKIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSAMOI 0 MIIOCKOCTH, MPOEKIHs (UTyphl Ha
IJIOCKOCTBh. [IepreHInKyIsApHOCTh IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mockocTeil. Teopema o TpEX NneprneHuKyspax

7.4

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE DSJIEMEHTbl MHOTIOIDAHHUKA, BBIIYKJIbIE H
HEBBINTYKJIBIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHsuka. Ilpmsma: n-yrosbHas
pu3Ma, TPaHU U OCHOBaHUS MPHU3MBbI, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Npu3Msbl. [lapaienenunen, npsMOyroabHbli MTapajuieIenumes] 1
ero cporcrea. [lupamupa: N-yrosibHass nupamuaa, IpaHd U OCHOBAHME IHMPAMUIBI,
OOoKOBasi M NOJHAs MOBEPXHOCTh IMHPAMM[Ibl, MPaBUIIbHAS M yCEU€HHas NUpaMHJa.
OnemMeHTsl Npu3Mbl M nupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKH: IIOHATHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, IIpaBUJIbHAs IPU3Ma M IPABWIbHAS NUPAMHIA,
NpaBUIbHAS TPEYTrOJbHAs MUPaMHJIA U TPABUIIBHBINA TeTpasap, Kyo. [IpeacraBinenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOJeKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
O1eMeHThI CHMMETPUH B paMuax, napajijiesIeune1ax,
[IPaBUIILHBIXMHOIOTPaHHUKAX

7.6

Bbluuciienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriasl. [lnomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0L[a1b OCHOBAHUIH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsiMOM mpu3Mbl. [lomans 60KOBOI MOBEPXHOCTH U




MOBEPXHOCTH MPABHJIBHON MUPAMUJBI, TeOpeMa O IUIOMAJH YCCUYEHHON NHpaMUIIbIL.
[Tonsitue 06066EMe. OOBEMIUPAMUIBI, TIPU3MBI

7.7

ITonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXKAY IUIOIIAASMU ITOBEPXHOCTEH,
00BbEMaMHU ITOJT0O0HBIX TET

11 KIIACC

Kon
6

IIpoBepsieMbIHIIEMEHTCOACPKAHM S

I'eomeTpus

6.1

[{winHapryeckas MOBEPXHOCTh, 00pa3yronue IMINHIPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKOW MOBepXHOCTH. [lwmHnap: ocHoBaHus W OOKOBasi TMOBEPXHOCTb,
oOpazyroias 1 oCh, IIIOaAb OOKOBOW M MOJIHON TOBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00pa3yroIfe KOHUYECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKOW MoBepXHOCTH. KOHyc: OCHOBaHME M BepiInHa, oOpasyromas U OcCh,
Iomaas OOKOBOM M TOJTHOW TOBEPXHOCTH. Y CEUEHHBIMKOHYC: OOpa3yroIue Hu
BbICOTA, OCHOBAHUA U 60KOBa$IHOB€pXHOCTB

6.3

Cdepa u map: neHtp, paauyc, Iuamerp, oAb NOBepXHOCTH chepbl. B3anmHoe
pacriosiokeHue cepsl U IIIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, Iomanb

cdepsl

6.4

M3o0paxkenue Ten BpalieHus Ha MII0CKOCTH. Pa3BEépTkaiminaapa u KoHyca

6.5

6.6

KomOunaruu ten BpameHuss 1 MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, chepa, BHCaHHAsE B MHOTOTPAHHUK, WM TEJIO BPAIICHUS

[Monsitne 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajieNienuea u cieacTBust u3 He€. OOBEMIIMIUHIPA, KOHYCA.
Oo6wémmapa u momanbehepsb

6.7

[TogoOHBIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY IUIOIAIIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEN

6.8

Ceuenust mwiMHApa (MapajuieIbHO W TEPIEHIUKYISIPHO OCH), CEUCHHs] KOHycCa
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIUHY), CeUeHUs Iapa

6.9

Bektop Ha muiockoctM M B npocTpaHcTBe. CII0O)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4ucio. PasimoskeHume BekTOpa IO TpPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno napamnenenunena. Pemenne 3aga4, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTtsel BeKkTOpaA.
[IpocTelimme 3amadyd B KOOpAMHATAX. Yrod Mexay Bekropamu. CkaiuspHoe
IMPOU3BCIACHUC BCKTOPOB. Brrunciienne YIJIOB MCXKAY MPSMBIMHU W ITIJIIOCKOCTSAMMU.
KoopanHaTHO-BEKTOPHBIMMETOANPUPELICHUUT €OMETPUYECKUX3a1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUAA OCHOBHOI OBPA3OBATEJIBLHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

KonnposepsiemororpedoBanus

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM
pe3yJibTaTaM OCBOECHHUSI OCHOBHOI1 00pa3oBaTeIbLHOIM
NMPOrpaMMbl CpeHero o0uero oo0pa3oBaHus

Bnagenne wmeTtogamu  J10Ka3aTeNbCTB,  alTOPUTMaMHU
pelieHus 3aa4y; ymeHue GopMylIupoBaTh U ONEpUPOBATH
MOHSTUSMHU: OIpe/ieJIeHUe, akcuoMa, TeopeMa, CIeACTBUE,
CBOICTBO, TMpPHU3HAK, J0Ka3aTelIbCTBO, PABHOCUJIbHbBIE
(GOpMYIMPOBKH; IPUMEHSATh UX; YMEHHE (POPMYITHUPOBATH
0o0paTHOE W MIPOTUBOIIOJIOKHOE YTBEPIKICHUE, TPUBOIUTH
npUMepbl W KOHTPIPUMEPBHI, HCIIONB30BATh  METO/T
MaTEeMaTHYeCKOW HWHIYKIUH; TPOBOIUTH JIOKa3aTeIbHBIC
pacCyKIeHus Tpud  pElIeHHH  3a7ad, OIICHHUBATH
JOTUYECKYI0  TMPaBWIBHOCTh  PACCYXKICHUH; yMEHHE
OTIEpUPOBATh TMOHSATUSMU: MHOXECTBO, MOIMHOMXKECTBO,
omepanuu HajJ MHOXECTBAMH; yMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar [Ais  ONMUCAHUS
pEaNIbHBIX MPOIIECCOB U ABICHUHN U MPH pEUICHUH 3a7a4, B
TOM 4YHUCJIE W3 JPYrHMX Yy4eOHBIX MPEAMETOB; yMEHHE
OTIEpUPOBATH MOHATUAMH: Tpad, CBA3HBIA Tpad, AEpeBo,
UKL, Tpad HA IUIOCKOCTH; YMEHUE 3a/1aBaTh U OMHUCHIBATH
rpadbl pa3IMYHBIMU CIIOCOOAMH; HCIOJIB30BaTh Tpadbl

IIPU PEILICHUH 33124

YMeHue ornepupoBaTh MOHATUSIMHU: HATYpajJbHOE YHUCIIO,
L[EJI0€ YHUCJO, CTENEeHb C LEJIbIM I[0Ka3aTesleM, KOpPEHb
HAaTypajJbHOM CTENEHU, CTENeHb C PaIlMOHAIBHBIM
MOKa3aTeseM, CTeNeHb C JACHCTBUTEIbHBIM IOKa3aTeNeM,
jgorapuM  4YHMcla, CHHYC, KOCHHYC U  TaHTE€HC
MNPOU3BOJIBHOIO  4YMCIA,  OCTaTOK MO  MOJYIIIO,
paloHadbHOE  YHWCJIO,  HUPPAlMOHAIBHOE  YHCIIO,
MHOKECTBAa  HATypajbHBIX, LEJIbIX, pPAMOHAIbHBIX,

}IeI\/'ICTBI/ITeJ'II)HBIX YUCCII; YMCHHUEC HUCIIOJIb30BaTh IMPU3HAKH




JCJIMMOCTH, ~ HauMEHbIIMM  oOmmil  jgenurtesns U
HaVMEHbIIee OO0IIee KpaTHOe, alropuT™ EBKimmga mpu
pemieHnH  3a7a4d;  3HAKOMCTBO €  Pa3IMYHBIMH
NO3WIIMOHHBIMA  CHCTEMaMH  CYHCJICHHUS;  yYMCHHE
BBITIOJTHATh BBIUMCIIEHUE 3HAYCHWH M TIPeoOpa3OBaHUS
BBIDQKEHUH  CO  CTemeHsMH ©  Jorapudmamuy,
npeoOpa3oBaHus  JAPOOHO-PAIMOHANBHBIX  BBIPAYKEHHIA;
YMEHHE ONEepPUPOBATh MOHATHSIMMU: IOCIIEOBATEIBHOCTS,
apupmMeTHueckas nporpeccus, reoMeTpuiecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIas TeoMeTpUdecKas
nporpeccusi; yMeHHe 3a/laBaTh I10CJIEAOBATEIbHOCTH, B
TOM YHCJIE€ C MTOMOILBI0 PEKYPPEHTHBIX (OPMYI; YMEHUE
ONEpUpOBaTh  TMOHATHSAMU:  KOMIUIEKCHOE  YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb M apryMEHT
KOMIUIEKCHOTO 4YMcia, (opMa 3amucH KOMILUIEKCHBIX
gyricen  (reoMeTpudYeckas, TPUTOHOMETpHUYECKass |
anreOpanyeckas); yMETb NPOU3BOJIUTH apUPMETHUECKHE
NEHCTBUS C KOMIUICKCHBIMH  YHUCIIAMH;, TPUBOJUTH
OpUMEpPbl  HUCMOJNB30BAaHUS  KOMIUIGKCHBIX  YHCE;
ONEepUpOBaTh MOHATHAMM: MaTpuua 2x2 u  3x3,
ONpeNenTeNb  MaTpPHUIbl, TE€OMETPHUECKUH  CMBICI

OnpeIeTuTeNs

YMeHue onepupoBaTh MOHATHSAMU:  palMOHAJIbHbBIE,
MppaLMOHAJIBHEIE, MOKa3aTebHbIE, CTEIICHHBIE,
Jorapu@MUUecKre, TPUTOHOMETPUYECKHE YypaBHEHHS U
HEpPaBEHCTBA, WX CHUCTEMBI, YMEHUE OIEPUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpPaBHEHUN W HEPABEHCTB, PABHOCWUJIBHOCTH YpPaBHEHHIA,
HEPAaBEHCTB M CHUCTEM; YMEHUE pEllaThb YypPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3JIMYHBIX
MPUEMOB; pelIaTh YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MapaMeTpoM; IMPHUMEHATh YpPABHEHHMS, HEPABEHCTBA, HX
CHUCTEMBI ISl PEIICHUSI MATEMAaTHUECKUX 3aJa4 U 3a/1a4 U3

Ppa3IMIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHN3HU

YMeHue onepupoBaTh MOHIATUAMH: (YHKIUS, YETHOCTH




(GyHKUMY, NEPUOJUYHOCTb (YHKLHH, OrPaHUYCHHOCTb
(GyHKIMHM, MOHOTOHHOCTh YHKIUH, SKCTpEMYM (DYHKIIUH,
HanOoJplllee W HaWMEHBIIeEe 3HAYCHUS (QYHKIUH Ha
NPOMEXKYTKE, HempepbiBHAasE  (YHKIOHSA, aACHMIITOTHI
rpadpuka (GyHKOWW, TIepBasi W BTOpas MNPOM3BOIHAS
(GyHKIMM, TEOMETPUYECKUH U  (PU3NYECKUI  CMBICI
IIPOM3BOJHOMN, NEpBOOOpa3Hasi, ONpeNeIEHHbIN UHTErpal;
YMEHHUE HaXOIUTh aCUMITOTHI Tpaduka QyHKIUN; YMEHHE
BBIYUCIISATH  NPOU3BOJAHBIE  CYMMBI,  IPOM3BEICHUS,
YaCTHOT'O M KOMITO3UIMU (YHKUUN, HAXOJUTh ypaBHEHUE
KacaTeNpHOW K Tpaguky (YyHKIUHM; yMEHHE HaXOIUTh
IOPOM3BOJHBIE  3JEMEHTapHbIX  (QyHKIMHA;  yMeHHe
UCMONb30BaTh  NPOU3BOAHYK I  HCCIEAOBaHUS
GyHKIMNA, HAXOJUTh HAaWOONBIIME ¥  HAUMEHBIITHE
3Ha4YeHHUs] (DYHKIHH; CTPOUTHh T'padUKH MHOTOWICHOB C
MCIIOJIb30BAaHUEM ammapaTa MaTeMaTHUeCKOro aHalu3a;
NPUMEHSTHh TPOU3BOJHYIO JUISI HAXOXKICHUS HAWITYUIIETO
peleHus] B TPUKIAAHBIX, B TOM YHCJE COLHAIBHO-
HPKOHOMHMYECKMX U (U3MUYECKUX 3ajadax; HaXOIUTh
wiomanad U 00BEMBI (QUTYp C TOMONIBIO HWHTETPAJIa;
HPUBOJIUTH IPUMEPHI MATEMAaTHUECKOTO MOJIETMPOBAHUS C

noMoIIbI0 AU pepeHrnanbHbIX YpaBHEHU I

YMeHue OnepupoBaTh MOHATUSAMHU: Tpaduk (QYHKIUH,
obpatHas (yHKIMS, KOMMO3UIUSA (YHKIMHA, JTUHEHHAs
byHKIMA, KBampaTU4yHas  (QyHKOUSA, parMoHaIbHAS
GyHKIMSA, CTENeHHass (YHKIUSA, TPUTOHOMETPHUECKUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKITUH,
nokazateibHass W Jorapugmuueckas (GyHKIHH; YMEHHE
CTPOUTH TpapuKd M3YUYECHHBIX (YHKIUH, BBITIOIHATH
npeoOpa3oBanus TpaduKoB (YHKIMHA, HCIOJIB30BaTh
rpaduKyu I U3Y4eHHUs MPOIIECCOB M 3aBUCUMOCTEH, TIPH
pEIIeHUH 3a/1ay U3 APYruX Y4eOHBIX MPEIMETOB U 3a]ad
U3 peanbHOMN KU3HU; BBIPAXKATH (DOPMYIIaMH 3aBUCUMOCTH
MEXIy BEJIMYMHAMU; HCIIOJB30BaTh CBOWMCTBA M TpaduKu
GyHKIUI 1715 pellieHus] ypaBHEHUH, HEPABESHCTB U 3a]1a4 C

mapamMeTpamMu; I/I306pa)KaTB Ha KOOp,HI/IHaTHOﬁ IIIIOCKOCTH




MHOKECTBA pEIICHUH YpaBHEHWUN, HEPABEHCTB U HX

CHCTEM

YMeHue pematb TEKCTOBbBIE 33/1a4d Pa3HbIX TUIIOB (B TOM
YHCJie Ha IPOLEHTHI, 10 U YacTH, Ha IBUKEHHUE, paboTy,
CTOMMOCTb TOBApOB U YCIIyT, HAJOTH, 33Ja4y U3 00JacTu
yIpaBJIEHUS] JIMYHBIMH W CEMEHHBIMH (h)MHAHCAMH);
COCTaBJISITh BBIPAXKCHMSI, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 110 YCJIIOBUIO 3aJ1a4M, MCCIIEAOBATh MOIYYEHHOE
pelleHHe U OLIEHUBATh IMPABIONOAOOHOCTh PE3YNIbTATOB;
YMEHUE MOJEIUpPOBaTh peajibHble CHUTyallud Ha s3bIKe
MaTEMaTUKH;  COCTaBIATh  BBIPAXCHMS, YPaBHEHHS,
HEpaBEHCTBA U MX CHCTEMBbl [0 YCIIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJICJIM C HCIIOJIb30BAHUEM
anmapaTta anreOpbl, HMHTEPIPETUPOBATh IOJTYYEHHBIN

pe3ynbTar

Ymenue OIIEpUPOBATH MOHSTHSIMU: cpenHee
apudMeTHuecKoe, MeIuaHa, HanOOoJbIIee U HauMEHbIIee
3HAuEHUs, pa3Max, JAUCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHE
YK CIOBOTO Habopa; YMEHHE U3BJIEKATh,
UHTEPIPETHPOBATh WHPOPMAIINIO, MPEICTaBICHHYIO B
Tabnuuax, Ha JuarpaMmax, rpapukax, OTpa)xarollyro
CBOICTBA PEAJIbHBIX MIPOLIECCOB U SIBJIICHUH; NIPEACTABIIATD
uHGOpMAIIMI0O C TIOMOIIbIO TaOMUIl W  JUarpaMmu;
HCCIIENA0BATh CTATHCTHUYECKUE [aHHBIE, B TOM YMHCIIE C
NpUMEHEHHEM TIpaduyecKux METOJO0B U DJIEKTPOHHBIX
CpelncTB;  rpauuecku  HCCIeA0BaThb  COBMECTHBIE
HAOJIIOJIEHUSI C TMOMOIIBI0 JAHarpaMM pacCeuBaHUs U

JIMHENHOM perpeccuu

YMenue onepupoBaTh MOHIATUSMH: CIy4YalHBIA OIBIT U
cilydaiiHoe COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS;
YMEHHME BBIUUCIATh BEPOSTHOCTH C HCIIOJIB30BAHUEM
rpa)u4ecKux METOJ0B; IPUMEHATH (POPMYJIIBI CII0XKEHUS U
YMHOXEHUS BEPOSITHOCTEM, bopmyny MIOJIHOM
BepoaTHOCTH, (opmyny bepuymnn, koMOWHATOpPHBIE
bakThl U (GOPMYIIbI; OLIEHUBATH BEPOSTHOCTU PEaTbHBIX

COOBITHI{; YMEHHUE OINEpPUPOBATH MOHATHSAMU: ClydaiiHas




BEJIMYNHA, pacnpezeieHue BEPOATHOCTEM,
MaTE€MaTHYECKOE OXUJAHUE, AUCIEPCHS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOM1 BEJINYMHBI, byHKIUN
pacupeneneHus u IIJIOTHOCTHU PaBHOMEPHOTO,
MIOKA3aTEIbHOIO0 M HOPMAJIBbHOIO PACIpPEIEICHAN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACICHUN UL
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHUAMH: 3aKOH
OOJBIINX YHMCENl, METOJbl BBIOOPOYHBIX HCCIIEIOBAHMIA;
YMEHUE TPUBOJUTH IIPUMEPBl IPOSBICHUSA 3aKOHA
OOJBIIMX YHCEeN B MPHUPOJHBIX U  OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBATH IOHATUSAMHU: COUYETAHUE,
NIEPECTAHOBKA, YHUCJIO COYETAaHUM, YHUCIIO INEPECTAHOBOK;
6uHom HploTOHA; yMeHME NPUMEHSTh KOMOWHATOpPHBIE
(GakThl U pacCykAeHUs I pelleHus 3a/1ad; OLEHUBATh
BEPOATHOCTH pEaJbHBIX coObITHH; COCTaBIIAITh
BEPOSITHOCTHYIO MOJEJIb " WHTEPIPETUPOBATH

MOJIY4E€HHBIN PE3YIbTAT

YMeHue omnepupoBaTh IMOHATHSAMU: TOYKA, IIpsMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIUYMHA YIJIA,
IUIOCKUN yTrOJI, ABYTPAHHBIM Yrojl, TPEXI'PAHHBIA Yroll,
CKpEILMBAIOIINECS IIpsIMBIE, [apaJljIeIbHOCTb 51
NEPHEHAUKYIIAPHOCTh IPSAMBIX M IUIOCKOCTEW, Yroi
MEXY HPSIMBIMU, YIOJ MEXIY HNPSIMOM U IJIOCKOCTBIO,
yroJl MEXIy IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAacCCTOSHHE MEXAY IPSAMBIMH, PacCTOSHHE
MEXNYy IUIOCKOCTSIMH; YMEHHE HCIIONIB30BAaTh IpHU
pelIeHNH  3aJad  K3ydyeHHble (AKTbl M TEOPEMBI
IUIAHUMETPUM; YMEHHUE OLICHWBAaThb pa3Mepbl OOBEKTOB
OKPY’KaIOIIIero MUPa; CTPOUTh MATEMAaTHYECKUE MOJIENH C
IIOMOILBIO TEOMETPUYECKUX MOHATUN U BEIWYMH, peIlaTh

CBA3AHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATHAMH: IUIOIIAIL (QUTYPBI,
00BEM ¢burypsi, MHOTOT'pPaHHUK, IIPaBUJIbHBIN
MHOT'OTpaHHUK, CEYCHHUE MHOT'OTpaHHHKA, KyO,
napajjieNienunes, npusMa, nupampaa, Qurypa u

MOBEPXHOCTh BpAIllEHUs, LUIUHAP, KOHYyC, miap, cdepa,




wiomanab chepbl, IUIOMIAAh TOBEPXHOCTH IHPAMHIIBI,
MIPU3MBEI, KOHYcCa, UATUHIPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO Tapasuiesienuie1a, MUPaMUIbI, TIPU3MBI,
IIMHApa, KOHyca, MIapa, pa3BEPTKA IOBEPXHOCTH,
CeUeHHUs KOHyca W IIWJIMHIpA, MapajuleibHbIE OCH WA
OCHOBAHMIO, CEUEHHWE IIapa, IUIOCKOCTh, Kacaromasics
chepbl, NUIMHIPA, KOHYCA; YMEHHE CTPOUTH CEUCHUE
MHOTOI'paHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MOBEPXHOCTH BpAIECHUS, UX CEUEHUS, B TOM 4YHCIIE C
MOMOIIBIO DJIEKTPOHHBIX CPEJICTB; yMEHHE MPHUMEHSTH
CBOICTBA TreOMETPUYECKUX (UTYp, CaMOCTOSATEIHHO
dopMynHpoBaTh  ONpENEeNCHUsT  U3ydaeMmbix  (uryp,
BBIIBUTATh THIIOTE3bl O CBOWCTBAX M MPHU3HAKAX
reoMeTpudecKux (uryp, 000CHOBBIBATh W OMPOBEPTAThH
UX; YMEHHE TMPOBOAWTH Kiaccupukaiuo Guryp Imo
pPa3TUYHBIM ~ TIPU3HAKaM, BBINOJHATH  HEOOXOIUMEIC

JOINOJTHUTCIIBHBIC ITIOCTPOCHHUA
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YMeHue  omepupoBaTh  HOHSATHSMH:  JBH)KEHHE B
IPOCTPAHCTBE, MapajuIeIbHBIA MEepeHOC, CUMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
nogo0usi, MoAoOHble (QUIypBl; YMEHHE paclo3HaBaTh
paBHbIe M OJOOHBIE (DUTYpBI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIB30BaTh F€OMETPHUYCCKHE
OTHOIIEHWs ~ TNpH  pPENIeHWH  3ajJad;  HaXOJUTh
reoMEeTpUYeCKrue BEIMYUHBI (IUIMHA, YTOoJ, IUIOIIA/b,
00bEM) TIpH peIIeHHH 3a7ad W3 JPYIHX Y4eOHBIX
IPEAMETOB M U3 PEAIbHON JKM3HM; YMEHHE BBIYHCIIATH
reOMEeTpUYEeCKUe BEIMYUHBI (UIMHA, YTroj, IUIOIIA/b,
00BEM, TUIOIIAZbh MOBEPXHOCTH), HUCIONB3YS W3YYCHHBIC
(GopMyIBI 1 METO/IBI, B TOM YHCIIE: TUIOIIAAb IIOBEPXHOCTH
NUpaMUBI, TPU3MBbI, KOHYCA, IIIHHAPA, TUIOMAIL ChEpBI;
00b€M  Kyba, TOpPSAMOYrOJBHOTO  MapajJiesenunena,
NUpaMUbl, TPU3MBI, LWIMHIAPA, KOHYyca, IIapa; yMEHHe

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOTIOOHBIX QUTYP
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YMeHue OIICPHUPOBATDH IIOHATUAMMU: IIPAMOYTOJIbHAA

CUCTEMa KOOpJAMWHAT, BCKTOpP, KOOpAWHATBI TOYKH,




KOOpAMHATBl BEKTOpAa, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCIO, pPa3IoKEHUE BEKTopa 1o Oaswucy,
CKAIIDHOE IPOMU3BEACHHE, BEKTOPHOE IPOU3BEACHHE,
yroa MeXIy BEKTOpaMH; YMEHHME  HCIIOJIb30BaTh
BEKTOPHBII M KOOPAMHATHBIA METOJ [UI pEeLIeHUs
FeOMETPUYECKUX 3aJa4 M 3a1ad JpPyrux Yy4eOHBIX

IIPEAMETOB
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YMenue BbIOMpaTh TOIXOMAUINN METOA JIS PEIICHHS
3a/1a41; MOHUMAaHUE 3HAYUMOCTH MAaTEMATUKHU B U3YyUYEHUU
MPUPOJIHBIX M OOLIECTBEHHBIX MPOILECCOB U SBIICHUN;
YMEHHUE pPACMO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH
B HCKYCCTBE, yMeHHe MPUBOJIUTH PUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTeMaTUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMbIIIeMEHTCOACPKAHM S
1 Uwucna v BEIYUCICHUS
11 HarypanbHble u niensie uncia. [IpuzHaku JeTUMOCTH LEbIX YHCe
12 Pammonaneneie  uncima. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOHM, TPOICHTHI,
' OECKOHEYHBIC MTEPUOIUIECKHUE TPOOH
13 ApudMeTnuecKkrii KOpeHb HaTypallbHOW cTeneHu. J[eWcTBus ¢ apudmeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 CreneHsb ¢ mesbM mokasaresneM. CTeleHb ¢ palMoHaIbHBIM Moka3ateseM. CBoicTBa
' CTETICHU
15 CuHyC, KOCHMHYC W TAaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEeHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. [lecsTuaable U HATYpaiIbHbIEC JOTapu(pMBbI
JetictBurenbHble  4Yucia. ApudmeTHdyeckue omnepanud ¢ JIeWCTBUTEIBHBIMU
1.7 yuciaamu.  [IpuONMKEHHBICBBIYUCIICHUS,  MPABHJIAOKPYIJICHUS, TNPUKUAKA U
OLICHKAPE3YJIbTaTaBbIYHCIICHUI
1.8 [IpeoGpa3oBaHUEBBIPAKEHHI
1.9 KommekcHpieuncna
2 VYpaBHEHMS U HEpAaBEHCTBA
2.1 Llenbie 1 TpOOHO-paIOHANIEHBIC YPAaBHEHHUS
2.2 HppanronansHbIeypaBHEHHS
2.3 TpuronoMeTrpruieckreypaBHEHUs
2.4 [TokazarenbHbIe U JIoTapu(PpMUIECKHEYpaBHEHHS
2.5 Ienbie 1 1poOHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaabHbleHEpaBEHCTBA
2.7 [TokazaresnbHbIe U JIOTapu(PMUICCKHICHEPABEHCTBA
2.8 TpuroHoMeTpruIeCKHECHEPABCHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHCHUI U HEPABCHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIaApaMETPaMK
211 Marpuina cucTeMsl TMHEHHBIX ypaBHEeHUN. OnpeienTenb MaTPUIbl
3 OyHkIMK U rpaduku




OyHkIus, cnocoObl 3amanus (GyHknuu. ['paduk ¢yHkmu. BzammHO oOpaTHBIE

3 ¢bynknun. Yétuele u Heu€THbIe PyHkmu. [leproanueckuepynkunu
Obnacte ompeaeneHuss U MHOXKECTBO 3HaueHui (QyHkuuu. Hymu dyHkuw.
39 [IpoMeXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U MHUHHUMYMBI GyHKIuH. Haumbonbinee u HauMeHblllee 3HaUYCHUE
(GYHKIIMH Ha IPOMEKYTKE
33 CreneHHast (QYHKIUS C HaTypajJbHBIM M LeJNbIM Moka3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpauk KOpHsS N-Oi CTeNeHU
3.4 Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku pa3peiBa. AcuMnToTel rpadukoB (yHkmuii. CsoiicTBa  (QyHKIHUH,
' HEMPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTeILHOCTH, CIIOCOOBI3a0aHUAIIOCIIEOBATEILHOCTEN
3.8 Apupmernueckas 1 reoMmerpudeckas nporpeccun. @opmyna CI0XXHBIX POLEHTOB
4 HauanamatemaTtnueckoroaHaimsa
4.1 [IpousBoanas ¢pynkiuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKIUN
[lpumeHeHne TPOU3BOMHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 KCTPEMYMBI. Haxoxxnennenan0ospIiero u
HaMMEHBIIETO3HAYCHUA(DYHKIIMMHAOTPE3KE
4.3 [TepBooOpasnas. MuTEeTpan
3) MHokecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnwucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpus
7.1 OUrypbpIHaIIIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTUBPAILCHHS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkimonepHnoe odmiectBo «M3narensctBo «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. 3uB b.I'. Innaktuueckne marepuaisl 1o reomerpun 1 10 kmacca. — M.:
[Ipocseuienue.

2. 3uB b.I'., Meitnep B.M., baxaunckuii A.Il. 3agaun no reomerpuu aist 7 — 11
kiaccoB. — M.: [IpocBenienue.

3. Caaksin C.M., byry3oB B.®. U3yuenne reomerpuu B 10 — 11 knaccax:
Meronnueckue pekoMeHaauuu K yaeOuuky. Kaura qist yuurens. — M.

[Ipocseuienue.

NN D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/7f414736



