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['eomeTpusi siBnsieTcss OJHUM M3 0Aa30BBIX KYypCOB HA YPOBHE CpEIHEro OOUIEro
oOpa3oBaHMs, TaK KaKk 00ECHeurnBaeT BO3MOKHOCTh M3yUEHHUS NUCUUIUIMH €CTECTBEHHO-
Hay4YHOM HAIIPaBJICHHOCTH U IPEAMETOB I'yMaHUTApHOIO HUKIA. [I0CKOJIBKY jornyeckoe
MBbIIIJIEHUE, (opMuUpyeMoe TMpu H3YyYEHUH OOyYaAIOMIMMHCS TMOHSATUHUHBIX OCHOB
F€OMETPUM, IIPU JOKA3ATEIIbCTBE TEOPEM U IIOCTPOCHMM LIENOYKH JIOTMYECKUX



YTBEPXKACHUM MPHU PELICHUH Te€OMETPUUYECKUX 3a/1a4, YMEHHE BBIABUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO UCTOIB3YIOTCS MPH PEUICHUH 3a7ad €CTeCTBEHHO-HAYYHOTO
IIMKJIA, B YaCTHOCTU (DM3UIECKUX 3a71a4.

[lens ocBOeHMS TporpamMmbl yueOHOro Kypcea «['eoMmetpusi» Ha yriayOaéHHOM ypOBHE
— pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH 00ydYarouuxcsl Mpyu U3YyYEHUU T€OMETPHH,
KaK COCTaBJSIOLIEH MpeAMeTHOM obnactu «Marematuka W HH(POPMATHKA» Yepe3
obecrieueHre BO3MOXKHOCTH TIPHOOPETCHHMSI ¥ WCIOJB30BaHHS Oojiee TIyOOKHX
r€OMETPUYECKUX 3HAHUM U JIEUCTBHUM, CIEMPUUHBIX T€OMETPUH, U HEOOXOIUMBIX [IJIs
YCHEMIHOrOo  Mpo¢)eCCHOHANBHOTO  O00pa3oBaHWsA, CBSI3aHHOTO C  HCIOJb30BAaHUEM
MaTEeMaTUKH.

[IpuoputeTHBIME  3aJadaMH  Kypca TEOMETpUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIIMH U YCUIIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCSI:

pacuIMpeHne TPEJICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOM KYJIbTYphl U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoOBaHNE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTypax KaKk O Ba)KHEHIIHMX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJIIONIUX OMKMCHIBATh W U3yYaTh pa3HbIC SBICHHUS
OKpPY’KaloIIero MHUpa, 3HaHWE MOHATHHHOTO ammapara o pazgeny «CTepeomMeTpus»
y4e0HOTro Kypca reOMeTpHH;

dbopMHpOBaHUE YMEHHUS BIAJIETh OCHOBHBIMHU TMOHSTHUSIMU O MPOCTPAHCTBEHHBIX
durypax ¥ WX OCHOBHBIMH CBOWCTBaMH, 3HaHHWE TeopeM, (OpMyT H YMEHHE UX
NPUMEHATb, yMEHHs JI0Ka3bIBaTh TEOPEMBbl W HAXOJUTh HECTaHIAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(dbopMupOBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEXKAX, MOJEISAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U Te€Ja BpallleHHsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dopMupoBaHHE TOHUMAaHHUS BO3MOXXHOCTH  aKCHOMAaTHYE€CKOTO  IMOCTPOCHHS
MaTeMaTHYeCKUX Teopud, (POPMUPOBAHWE TOHUMAHHUS POJIM AKCHOMATUKH MPH
IIPOBEJICHUN PACCYKICHUN;

(dbopMupOBaHKE YMEHUS BJIAJETh METOIaMHU J10KA3aTEIbCTB U AITOPUTMOB PEILICHUS,
YMEHHsSI UX TMPUMEHSITh, MPOBOAUTH JIOKA3aTeJIbHBIE PACCYXACHHUS B XOJE PEIICHUS
CTEpEOMETPUYECKUX 3aJad W 3a]ad C MPaKTHYECKUM COAepKaHueM, (popmupoBaHHE
NPEJCTaBICHUS O HEOOXOJAMMOCTH [IOKa3aTelIbCTB NMPU OOOCHOBAHWU MaTEMAaTHUYECKUX
YTBEP)KJICHUI U POJIM aKCMOMATHKH B TIPOBEJICHUH JETYKTHBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0ydaromuxcsi, T03HABaTEIbHOW aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHUH, KpUTHIHOCTH
MBIIUJICHHS, UHTEpeca K U3YYCHUIO TECOMETPHH;

¢dbopMupoBaHre (yHKIIMOHATBHONW I'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH: YMEHHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX KU3HEHHBIX CHUTYyallUSX W TPU HU3YYECHUU JPYTUX YUYEOHBIX TIPEIMETOB,



IIPOSIBJICHUs 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEATBbHBIX CUTYyaluH,
VCCJIEIOBAHMSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMH TOJTYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepXKaTeIbHBIMH JTUHUSMH y4eOHoro kypca «['eomerpusi» B 10-11
KJjaccax sABJAtoTCs: «[IpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, « MHOTrOrpaHHUKNY, «Tena
BpallleHus», « BEKTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/IBHXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DOI'OC COO TpeGoBaHue «yMeTh ONEPUPOBATH
NOHATUSAMWY», PEIEBAHTHBIMH T'€OMETpUM Ha yriyOnéHHoM ypoBHe oOyuenus B 10-11
KjlaccaX, OTHOCHUTCS KO BCEM COJEpKaTENbHbIM JIMHUSAM y4eOHOro Kypca, a
(opMUpPOBAaHUE JIOTUYECKUX YMEHHM paclpenenseTcss HE TOJbKO IO COAEpKATeIbHBIM
JUHUSM, HO M 1o rojgam oOydenus. CopepkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
OpeIMETHBIM  pe3ylibTaraM  ocBoeHuss  DexpepanbHOl ~ pabouell  IPOrpammbl,
pacnpenes€éHHbIM 10 roiaM O0y4YeHHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, PUHIUIHAIBHBIM BOIIPOCAM 00yYaroUrecs: 00palalnch HEOAHOKPATHO. JTO
IIO3BOJISIET OpPraHU30BaTh OBJAJACHUE TE€OMETPUYECKUMHU IMOHATUSMH M HAaBBIKAMH
MOCJIEOBATEIBHO M IMOCTYyNATENbHO, C COOJIFOJICHHEM MNPUHIIMIA MPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHUS BKJIKOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUYECKUX MPE/ICTaBICHUN
o0yyJarommxcsi, pacumpsisi 1 yriryosisist €€, 00pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon K M3y4EeHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISET:

co3ath yciuoBus uid AudepeHnrannn o0ydeHus, MOCTPOSHUsT UHIUBUIYaIbHBIX
00pa3oBaTeNbHbIX MPOTpaMM, OOECHEUUTh YIIIyOJIEHHOE HW3YyYEHUE TE€OMETPUU KaK
cocTaBlisronel yueOHoro npeamera «MaTeMaTukay;

HOJIFOTOBUTh OOYyYarOmMXCs K MPOAODKEHHUIO H3YYEHHMs] MaTeMaTHUKU C Y4ETOM
BBIOOpa Oyaymed mnpodeccuu, oOecreunBas IPEEMCTBEHHOCTh MEXIy OOIMUM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenue yuyeOHoro kypca «l'eomerpusi» Ha yriayOJ€HHOM ypOBHE OTBOAMTCS
204 gaca: B 10 xmacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJISTTIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctd. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHAs MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOpHI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJaspHOE MpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0béM mnpsiMol U
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI MOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBOHCTBA BEKTOPHOIO yMHOXKEHHA. IIpsamoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[B>KeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM MIeATEeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
Npe3eHTald U OCOOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIICHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh I1elb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSIHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE T€OMETPUYECKHX BEIUYMH, MPUMEHSISI HU3BECTHBIE METOMbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOOPa3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PpEeHIeHHs] MaTeMaTH4eckdu  chopMyrarpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOH U CcepruecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIojioKeHue chephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATh MOHSTHUSMU, CBS3aHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUHCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUM, 3€PKAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO U IPOXOASAIINE YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEY TBEPIKICHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PEUICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOW  MPOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KouunyecTBOo4YacoB JJIeKTPOHHbIE
n/n TEMIPOTPaMMBI Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoThl (npponric)
o0pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 BzauMmHoe pacrionoxxenue 6 1
IPSMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops!l B ipocTpaHcTBE 12
3 [ToBTOpEHwUe, 0606H16Hlile u 5 5
cUCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KosaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIPOrpaMmel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 AHaIMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CHCTEMaTH3aIlHs 3HAHUI
3 O06bEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJT
6 JIBrokeHus 5 1
7 [ToBTOpeHue, o6061ueH1:Ie u 17 9
cUCTEeMaTH3aIHs 3HAHU
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne

n  Temaypoka
/

n

KoanuecTBouacos

Be KoHTpoJbHBI
ero  epadoTbl

IIpakTH4eckn
epadoThI

Haranzy
YyeHHu s

JJ1eKTPOHHBbIENU(PPOBHICOOPA30OB
aTeJibHbIEpecypChl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IUIOCKOCTH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeOMETPHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE TUIOCKOCTH,
NapajulebHbIX IPSIMBIX (OTPE3KOB),
CeperHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOIIUECS
psiMas U MJIOCKOCTh;
MOJIyTIPOCTPAHCTBO

[TonsTHs: MepeceKkaronuecs
TUTOCKOCTH, TTePECEKAIOIIHeCs
mpsiMasi M IJI0CKOCTh;
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyleCTBYIOIINX 00bEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyleCTBYIOIINX 00bEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkenne ceyeHunii mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJISAT
yepes ux péopa.
N300pakeHunenepecedeHusnonyyeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MNHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuisbl,
Ky0a 1 IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux peopa.
N3obpakeHnenepeceueHusIIoNydeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N300paxenune ceyeHni mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPbIE TPOXOJIAT
yepe3 ux peopa.




N300paxkeHnenepecedeHUSIONyICH
HBIXILUIOCKOCTEH.
PackpanmBaHHenoCTpOCHHBIXCEUCH
M pa3HbIMULIBETAMU

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPbIE IPOXOIAT
yepe3 ux péopa.
N300pakeHuenepece4eHusn0ayyeH
HBIXIUIOCKOCTEH.
PackpammBaHuenocTpoOeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

15

Meron ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

[TocTpoeHue ceyeHuit B mUpamMu/Ie,
KyOe 1o TpéM ToukaM Ha p&bpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB MOCTPOCHUS

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
CozaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IIAroB MOCTPOCHUS

21

22

23

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 IPONMOPUHOHAIBHBIX
orpeskax. [logoOueTpeyroapHIKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSX HAa BBIHOCHBIX YEPTEkKAX.
HctopusipazBUTUAIUIAHUMETPUHN U
CTEPEOMETPUHU

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHblenpsSIMBIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajulIeJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
IepeceYCHUUNAPAILIEIbHBIXIIPSMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTb TpEX MPSIMbIX.
Teopema o TpEX mapasieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUXCSIPIMBIX

[TapannenbHoe NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapajlIeIbHOTO
IIPOEKTUPOBAHHUAL.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUN

LenTpanbHas npoekuus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsaMbIMA

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PacrojIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH NPSAMON U
IIJIOCKOCTH.
CaoiicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILEro




yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYToi NpsiMOH.
PacuéroTHomennii

33

[TapamenpHas npoexkuus,
MIPUMEHEHHUE JJIs1 TOCTPOCHUS
cedeHuit KyOa 1 mapasuieNenurne/a.
CaoiicTBanapauiesenunesa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napamienbHOCTH JBYX
IJIOCKOCTEM

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPAMBIX IIEPECCUCHUA TTPU
MEPECCUCHUH ABYX IMapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa mapayieIbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajuiebHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHBIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: Teopema [Tudaropa na




IIIIOCKOCTH

39

40

[ToBTOpEHMeE:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YroJabHHUKA

CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuiesienuneaa

41

Brrurcnenue IiMH OTPE3KOB B KyOe
U MIPSIMOYTOJIbHOM
napauiesenure/e

42

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH MIPSIMOH U
IJIOCKOCTH

43

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTH MIPSIMOHN U
IJI0OCKOCTH

44

TeopeMa 0 CyleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIIAPHOU
K IUIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOT'paHHHUKaX

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKyIsip U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIspa U3




TOYKH Ha NPSMYIO

48

49

[leprieHAMKYISIp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyspa u3
TOYKH Ha MPSAMYIO

Teopema o TpEx mepreHANKYIIpax
(npsimast u oOpaTHas)

50

Teopema o TpEX neprneHAnKyJIsapax
(npsimast 1 oOpaTHas)

o1

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHaANKyISIPHBIX MPSMBIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHNE

54

55

56

57

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MIPaBUJILHON MUPAMUJIBI C IOMOLIBIO
OpPTOTOHAJILHON MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUIILHON ITMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockocTucummeTpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaANKyISIPHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTPaHHUKH.




Pacuér paccTosgHMi OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

Crioco0sbl OMyCTUTh
MEPIEHIUKYISAPbI: CHMMETPUS,
CABUTI TOYKH I10 NApAJLJIEIbHOU
IpsAMON

CrBur 1o HenapajieIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbnas padora "B3aumnoe
pacmojoKeHue MPSMbIX U
IJTIOCKOCTEH B IpoCcTpaHCcTBE"

63

[ToBTOpEHME: Yroy Mexay NpsMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTObI
BBIUUCIICHUSA YIJIa MCXKIY IMPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiii yroa. CBOMCTBO
JIMHENHBIX YIJIOB IBYIPAaHHOTO yIJla

67

[TeprieHIUKYISPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO




MEePIEHIUKYIISIPHBIX IUIOCKOCTEN

68

ITpu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpEMa O MPAMOU
[epecedeHus IByX INIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

70

71

[IpssmoyronbHBIN NTapauieIenune/;
KyO; U3MepeHus, CBOiiCcTBa
IPSIMOYTOJIbHOIO Napajulesienuneia

TeopeMa O JuaroHaain
MMpAMOYT'OJIBHOT'O IapaJuICIICIIUIICAa
U CIIEJCTBUE U3 HEE

CTGPGOMeTpI/I‘-ICCKI/IC U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTApAJIIETIbHbIE INIOCKOCTH
B CTaHJAPTHBIX MHOTOIPaHHUKAX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX,
paccTosiHue MEeXy
CKPEUIUBAIOIIMMHUCS IPSIMBIMU B
MPOCTBIX CUTYALMIX

74

PaccrostHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSMOM 10
IJIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYISAPHOM
IJI0CKOCTH

TpéxrpaHHblid yroj, HEPaBeHCTBA
JUIsl TPEXTPaHHBIX yIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa
DneMeHTHI ChepruIecKoit

77 F€OMETPUU: T'€OJC3NUECKHE JINHUU
Ha 3emie

78 KonTponbnas pabota "Yrisl u
paccrosaHus"

79 CucreMaTu3anus 3HaHUH
"MHoOrorpaHHUK U €ro 3JeMeHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

81 ITpusma. IIpsamas v HakIOHHAs
npusMmsl. [IpaBunbHaspuzmMa
[IpssMoit napainenenunen,

82  mpsAMOYTONBHBIN Mapaenenumnesn,
Ky0

83 BrimmykIiibieMHOTOTpaHHHKH.
Teopemadiinepa
Brinykiibie MHOTOIpaHHUKH.

84  Teopewma Ditnepa. [IpaBuibHbBIE U
MOJIyIPaBUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbHaspabora

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE

87  CymMmaBeKTOpoOB 1

88 = PaznocTthBEeKTOpPOB 1

89  IlpaBunomnapaenenumneaa 1

90  YMHOXEHHEBEKTOPAHAYHUCIIO 1
Paznoxenne BexTopa 1o 6asucy

91  TpEX BEKTOPOB, HE JISHKAIINX B 1
OJIHOM IIJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Berauciienue yria Mexmy 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimme3agay ¢ BEKTOPAMH 1

95  Ilpocreiimuesagayu ¢ BEKTOpaMH 1

96 [Ipocreiimmesanadu ¢ BEKTOpaMH 1

97 | Ilpocreiimue3agay ¢ BEKTOpaMH 1

98 O60061eHue 1 ) 1
CHCTEeMaTH3alUsA3HAHU I

99 O06o0uenne n ) 1
cCHCTEeMaTH3alUsA3HAHU I

10

0 HToroBasikoHTpobHasspaboTa 1

10

1 HroroBasikoHTposbHasgpaboTa 1

10 = OGoOmmeHue u 1

2 CHCTEMATH3alMA3HAHUI




OBIIEE KOJIMYECTBO YACOB 110 10
I[TPOTPAMME 2



11 KJIACC

Ne KosanuyecrBouacos
Haranzydy  DJeKTpPOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoThI
n

[ToBTOpEHME TEMBI

"KoopaunaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Boluniciienue yriia Mexmy 1

BEKTOPAaMH B IIPOCTPaHCTBE"

[ToBTOpeHue Temsl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJb, YPaBHEHHE MIJIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE MIIIOCKOCTH,

HOpMaJb, YPaBHEHHE IIJIOCKOCTH 1

B OTpe3Kax

BektopHoenpousBenenme 1

JInHelHbIEHEPaBEHCTBA, 1

JUHENHOEPOrpaMMUPOBaHKE

JInHelHbIEHEPABEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBaHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy IpssMbIMH B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DopMyna pacCTodAHus OT TOUYKH
A0 IINIOCKOCTHU B KOOpAWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TTIOCKOCTH B KyOe

14

15

HaxoxneHnue paccrosHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJILHON TUPAMUJIE

KonrtponbHaspaboTta
"AHaJIUTHYECKAATEOMETPHS"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOTI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPAaHHUKOB:
CTaHIapTHBIE IIOCKOCTH,
MEPECEUCHUS MTPSAMBIX U
TIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHbIe IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC N1aphbl
MIEPIEHIUKYIISPHBIX IUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpeMa O Tpex
MepHeHIUKyIsIpax
[leprnieHuKyIsIpHBIE IPSIMBIE U
MIJIOCKOCTH: BBIYHMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOpMYJIbI
IUIS TUTOILA/Ied, cCOOOpakeHus
noo0us

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
MOog00HUs

27

[ToBTOpenue: miomaau
MHOTOYTOJIEHUKOB, ()OPMYJTBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00us




28

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00Us

30

KonTponbnas padota
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpHCEKIIUU
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesnenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMA MPSAMOYTOTBLHOTO
napajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BHIYUCICHUEM




00BEMOB MPSMON TPU3MBI

37

38

39

[Tpuknaguele 3aga4m,
CBsI3aHHBIE C 00BEMOM MPSMOKH
TIPU3MBI

Berancnenne 006EMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTerpaa.
OOBEMHAKIIOHHOUTIPU3MBI

Brruucienue 00bEMOB TeI C

MTOMOMIBIO OMPEAEeNIEHHOTO
unTerpana. OobEMIIMpamMuIbI

40

®opmyia 00bEMa MUpPaMUIbIL.
OTtHo1IeHHE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMaA TUPAMUIBIL.
OTtHo1eHne 06beMOB TUPAMUJ]
C O0IIUM yTIIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[IpuknagHelie 3aga4u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenue 0ObEMOB.
Brrurcnenue paccTossHUS 10
TUIOCKOCTH

KonrtponbHaspabota
"O6béMMHOTOTpaHHUKA"

48

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yromue IUIHHIPHIECKOI
MTOBEPXHOCTH

49

unuuap. [psamoit kpyroBou
uwmaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnuueckas oBEpXHOCTb,
o0pa3yromme KOHUIeCKOn
nosepxHoctu. Konyc

Ceuenne KoHycCa IJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHBI KOHYC.

N300pakeHne KOHYCOB U
yCEUYEHHBIX KOHYCOB

53

ITomane OOKOBOI
MOBEPXHOCTHU U MOJTHOU
MMOBEPXHOCTU KOHYyCa

54

55

ITomane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

CrepeomeTpruueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJINHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUI
UWIMH]IpA, KOHYyCca

57

58

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. By u
n300paxeHuenapa

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bug u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomanp
cdepsl u e€ yactei

63

CummMmetpusicheps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpoi U IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
noxoous

68

69

Paznuunble koMOMHALIMK TET
BpallleHNsl 1 MHOTOTPAaHHUKOB
3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpateHus"
O06wém nnnunaapa. Teopema 06
00BbEMeE IPSAMOTOo LMINHAPA

73

Brraucienne 00bEMOB TeII C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB IUIUH/IPA, KOHYCA

76

77

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI U IUIOIIALNA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomane chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUECM
00BEMOB 11apa, MapoOBOTO
CerMEHTa M IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a]a9U 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
COOTHOIICHUAMEK TY IO IIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIXTEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN

Kontponbnas pabdota "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpYyTJbIX TN

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO uryp.
OO01mecBOCTBAIBUKEHU I

82

Bunsl nBmkeHnit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSMOU

83

84

85

[IpeoOpazoBanus mMog00Hs.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTBe"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[TapaninenbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHCcTBe"

87

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

88

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cUcTeMaTu3alus 3HaHW:




"BexTopsl B ipocTpancTae”

89

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kinaccos,
cUcTeMaTu3alus 3HaHW:
"O06beM MHOTOrpaHHUKA"

90

O6o6maromee nmoropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"Imomraau MOBEPXHOCTH U
00BEMBI KPYTJIBIX TN

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[1nomaan MoBEpXHOCTU U
00BEMBI KPYTIIBIX Te"

93
94

HroroBasikonTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpenme, 0600mEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

I/ICTOpI/IH Pa3BUTHA




CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU1

99

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

10

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus, 10 xkmacc/ Mep3msik A.I'., Homupockuii JI.A.,
[TonsikoB B.M.; nox penakuueii [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®Dy»; AktinonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

* Maremaruka. ['eomerpus, 11 kinace/ Mepamsik A.I'., Homuposckuit JI.A.,
[TonskoB B.M.; mox penakuueit [logonsckoro B.E., O6miectBo ¢
OTPAHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA -

['PA®»; Axunonepnoe odmectso «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
Metoauueckoe nocobue: MaremaTuka. Anredpa 1 Hayana MaTeMaTHIECKOTO

aHanuza, reometpus, 10 knacc/ bynko E.B., Mepansak A.I'., ITomonckwuit B.b.,
Axup M.C.

Metonnueckoe nocodue: Maremaruka. Anredpa u Hayajla MaTeMaTUYECKOro
aHanuza, reometpus, 11 knacc/ byuko E.B., Mepznsk A.I'., TTomonckuit B.b.,
Axup M.C.

CamocTosiTenbHbIE M KOHTPOJIbHBIE padoThl: Maremartuka. Airedpa u Hadasa

MaTreMaTH4ecKoro aHanu3sa, reomerpus, 10 kinacc/ Mepamsak A.T'., Ilomonckuit

B.b., Pabunosuu E.M., Sxup M.C.



CamocTosITeTbHBIE M KOHTPOJIbHBIC padoThl: MaTemartuka. Anredpa u Havaja
MaTeMaTH4YeCKOro aHaimsa, reometpus, 11 kimace/ Mepsnsak A.T'., [TomoHckuit

B.b., Pabunosuu E.M., SAxup M.C.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/ - Enunoe comepskanue o0Iero oopa3oBaHus

http://fipi.ru/ - ®I'BHY "®enepaabHbIil HHCTUTYT MEAArOTHYECKUX
n3MepeHnn"

https://myschool.edu.ru/ - bu6arnoreka [IOK

http://resh.edu.ru - Poccuiickast 371€KTpoHHas IIKOJIa



