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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpPyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoOBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS ~ BJIaJ€Th  OCHOBHBIMH  TOHSATHAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUIECHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
POrpaMMBbl, pacHpeleEHHBIM MO ToJaM OOy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoekuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, NpPaBWIbHAsg TPEYroybHAas NUpPaMUAa W TPABHIbHBII
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0BEM 1apa U mapoBOTro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIHUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIENO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXXEHUN: TapauIeNbHBIA TEPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOI0 Hapoja, cpopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTéMaTH4ecKoMy  oOpa3oBaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON JIEesSTEIbHOCTH, STanoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATh MaTEMaTHYSCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuasnora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALMN U OCOOEHHOCTEN ayIUTOPUU.



PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW WH(MOpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa pPEIIeHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpU pelmeHur Y4eOHbIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
TFE€OMETPUUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(PUIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEPUPOBATh TMOHSATUAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha [JIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO ONEpPUPOBATH MOHATUSMH: CHMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
buryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJadud Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IPU PEIICHUN MAaTeMAaTHUECKUX 3aJ1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJCTAaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIydYCeHHBIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYaIlMH, MPUMEHATh H3yUYCHHbIC MOHATUS B
mpoiiecce MOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadd,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



K kxonmy 11 kiacca oOydaromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHHUYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUs,
O0OBEMBI U IUIOMIAIA MOBEPXHOCTEN MHOTOIPAHHMKOB M TENI BpAalllCHHS,
T€OMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIIUMSAMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxaTrb H3ydaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeaCcTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEJI BpAIlEHUS MPHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00us;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYEHUS LUIUHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUsI KOHyca (TapajuielbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;



WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEN TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pemaTh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHWW U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/aY;

IIPUMEHSTh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIBHBIE CUTyallMU, IPUMEHATh N3YYCHHBIE
IIOHATHs, TEOPEMBbI, CBOMCTBA B IIPOLECCE IIOMCKAa  PEUICHUs
MaTeMaTHYeCKu  COPMYJIMPOBAHHOM  MpoOJIEMBl,  MOJIEIMPOBATH
pealbHBIE CUTYallMd HA S3BIKE T€OMETPUHU, HCCIENOBATH ITOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHATUM M TEOPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAaxO0KJICHUEM N€OMETPUYECKUX BEJINYNH;

UMETh NPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 2
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25 L
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7 1
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15
5 [ToBTOpeHME, 0606III€HIfC " 15
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5
7 [ToBTOpEHwMeE, 0606meHI/vIe " 17 1
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHHM: TOYKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(0Tpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONTUeCs TIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

Bxonnas konTposibHas pabota

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPAMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

11

N300paxkeHne cedeHu mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU [BETAMHU

12

13

14

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MIOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

Merton cnesioB it MOCTPOSHUS CeUEHU

15

MeTton ClIeaoB O MOCTPOCHUMA CEYCHMH.




CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

20

21

Mertoz cie0B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
IMOCTPOEHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUs

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPIIMOHANBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npocTpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JAaHHOU
npsMoii. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApaJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeIbHOCTD NPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBC. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE MPUHAAIEKAIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbBIX
IUIOCKOCTEMN TPEThEU

37

38

Kontponbras padota "[lapamiensHOCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCTBE"
[ToBTopenue: reopema [Tudaropa Ha
MIJIOCKOCTH




39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Brruncnenue 1MH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasliesenure/ie

42

[lepneHIUKyYIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

[ImockocTH M nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU HA
IPSAMYIO

48

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa U3 TOYKH HA

MPSAMYIO




TeopeMa 0 TpEX NepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

51 VYros Mexy CKpeLMBarOIIUMUCS
HPSIMBIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C

52 MTOMOMUIBIO NEPIIEHINKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuit kyba, Npu3Msl,

54 MPAaBUIBHON NMUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 IPAaBUIBHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBbHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHS, CIIBUT TOYKH TIO

MapajuIeJIbHON IPSIMOU




61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUM

62

63

64

65

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOABI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOI'OI'PAHHHUKAX

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPHEHAUKYIISPHBIX IIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IepECEUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEU IIIOCKOCTH

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

71

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a v ClIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘{eCKHC " NPUKIIaJIHBIC




3aga4u, CBA3aHHBIC CO B3aUMHBIM
PaCIIOIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe IOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

Beruncnenue paccTosHUA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU

76

TpéxrpaHHblil yroi, HEpaBeHCTBa s
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHThI ChepPUIEeCKON TeOMETPUH:
reo/Ie3nYecKue JMHUN Ha 3emIie

Vsl u pacCTodHuA

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €ro 2JIeMEHTHI"

80

81

[Tupamupa. Bunsl nupamun. [lpaBunsnas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npuszma

82

[IpsiMoit napaynenenunen,




NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

Brinykibsie MHOTOrpanHuKd. Teopema

83 . 1
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema

84 DOiinepa. [IpaBrIIbHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHOCTH BEKTOpPOB 1

89 [IpaBuio mapamnenenurnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o001IeHre U cucTeMaTU3alus 3HaHUN 1

99 O0o0mIeHre M cucTeMaTU3aIus 3HAaHUH 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 O0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1




102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 AHanuThueckas reoMeTpust

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 MJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IJIOCKOCTEM

19 [TapannenbHbie TPSIMBbIE U TNIOCKOCTHU:
napasuieJIbHbIe CEUCHUS

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U

99 MJIOCKOCTH: CTaH/IAPTHBIE MAPhI
MEePIEHANKYJISPHBIX TUNIOCKOCTEN U
MPSIMBIX, CHMMETPHUU MHOTOTPAaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEePIeHIUKYIIsIpax

24 [lepnienauKynsipHBIE IPSIMBIE U

IIJIOCKOCTH: BBIYUCJIICHUA OJINH B




MHOTI'OIrpaHHHUKax

25

26

27

[ToBTOpEHHE: TIOMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
Ioniael, cooopakeHus Moa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JJIsI
TJI0IAJIeH, COOOpaKEHUSI TIOI00MS

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JIIsI
TJI0IAJIeH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

30

31

[Imomany ceyeHn MHOTOIPAHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

[ToBTOpEHNE: MHOTOTPAHHUKH, CEUECHUS
MHOT'OI'paHHHUKOB

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yaABOEHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOIIBHOTO
napaJieNenunea

[IpuxagHblie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00bEMaA npsAMOYT'OJIbHOT'O
napajjejenuicaa




35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aaa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

37 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOI TIPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brranciieane 066EMOB TEJT C TTOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
U PAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

a1 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 3a]]a4H, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Tpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUIbI

46 [Tpumenenne 00bEMOB. Boruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM

MHOTOTpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 unusap. [psamoi KpyroBoi HUIMHAD.
[Imomane MOBEpXHOCTH HUIIMHIAPA

50 Konunyeckas moBepxHOCTh, 00pasyroliue
KOHUYECKOU moBepxHocTH. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHON MJI0OCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o00paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MTOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpruecKkue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJIMHIPA, KOHYCA
CrepeoMeTpuueckre 3aauu Ha

56 JIOKa3aTeJILCTBO U BEIUMCIICHUE,
MOCTPOEHUEM CEUCHUMN HWJINHIPA, KOHYCA

57 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuknamHblie 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

59 Cdepa u map

50 [Tepeceuenue cdeps! u mapa c

iockocThio. Kacanue mapa u chepbl




IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

[Tepeceuenue chepsl u mapa c

61 iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u e€
yacTein

63 Cummerpus chepsl 1 mapa
CrepeomeTpuyecKue 3a/1aun Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpuyecKue 3a/1aun Ha

65 JI0Ka3aTeIbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

66 [TpuknanHele 3a7auu, CBA3aHHBIE CO
cdepoii u mapom
[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,

67 BBIYUCIICHHS B OKPY>)KHOCTH, CTaHIapTHBIE
Iog00ust

68 Paznuanbie KOMOWHAIIMN TE BpaIIeHUs U
MHOTOTPaHHHKOB

69 3anaun no teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

70 3amaun o Teme "Tena u MOBEpXHOCTH
BpauieHus"

71 Tena v MOBEpXHOCTH BPALLEHUS

72 O0béMm unuHIpa. Teopema 06 00bEMe




MMpAMOIro HUJInHApa

73

74

Beruncienue 00bEMOB TeJT ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. Oobpém
KOHYCa

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyecKkue 3aj1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMJIMH/IPA,
KOHYca

76

77

[Tpuknanueie 3apa4un mo Teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Tet"

OO0BEM I1apa U MapoOBOro CEKTOPA.
Teopema 00 00bEMe mrapa. [Tnomans
cdepsl. CTepeoMeTpuUecKre 3a1a4u,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA ¥ IapOBOTO
CeKTopa

78

[Tpuxnanueie 3ana4n o Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOLIEHUS MEKITY
IUIOLIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

79

[TomoOHBIE Tena B IPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeomeTpudecKue 3a1a4u, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeEN U IUIOMIAIEN
MTOBEPXHOCTEN
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KonTtpomnsHas padora "[1nomaau




MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"

81
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JBmxeHus npoctpancTBa. OToOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOrme
CBOMCTBA JBHKCHUM

Buapl nBrkeHU: mapaiebHbIN
MEPEHOC, LIEHTpaJIbHAs CUMMETPHS,
3epKajbHasi CUMMETPHS, IOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanus noxoodus. [Ipsmas u
cdepa Ditnepa
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FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABUXXCHUA
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BexTopsl B mpocTpaHcTBe

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"TTapanensHOCTh NPSAMBIX U IIIOCKOCTEH
B IIpOCTpaHcTBe"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o06matomee moBTopenue 11 moHsTHi 1
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHHUKA"
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Ob6o6maromee nosropenue 11 noHATH 1
MeTOJ10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTOTrpaHHUKA"
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O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Ilnomany MOBEpXHOCTU U 0O0BEMBI
KpYyIJbIX Ten"
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O6o06matomee moBropeHue 11 moHATHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyTJbIX Ten"
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[ToBTOpenue, 06001IeHUE U
crucTeMaTu3alus 3HaHUI

Hrorosas KOHTPOJIbHaA pa60Ta
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[ToBTOpenue, o6odIIEHNE 1
crucTeMaTu3alurs 3HaHUI

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

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOT I
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100

101
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

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

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://ege.sdamgia.ru/

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