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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OXHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3a/a4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
du3nUecKux 3aaau.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OOeclieYeHUE  BO3MOXHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 NpoheCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE NOHITUITHOTO amnmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  MOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaXx U HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHBIE CIIOCOOBI pElICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKMA M TeJa BpalleHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKUE
MOJEIIH;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI UX MPUMEHATh, MPOBOJUTH JIOKA3aTEIbHbIE PACCYKICHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHMHU MaTEeMAaTHYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKU B MPOBEACHUN
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIIMXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (DYHKIIMOHATLHON TPAaMOTHOCTH, PEIEBAHTHOM T€OMETPUM:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYalMSIX W MPHU U3YYEHUU JPYTHUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, MCCIEAOBAHMS TOCTPOCHHBIX MOJECIIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOpAMHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTHUSMUY», PEJIIEBAHTHBIMM T'€OMETPUM Ha YriayOnEHHOM YpOBHE OOyueHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHHWE  JIOTMYECKUX YMEHHUI  pachpenensercs He TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMBbl, paclpeieNéHHbIM N0 TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHSAMH M HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYalOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus qis  guddepeHnmanmu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, O0OECIeunuTh YIriyOJIEHHOE
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoecCHOHATFHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss npsmeie. [IpU3HaKuM CKpemMBAIOIIMXCS
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O NpsMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJIbHBIA — MMAPAJUIEIENUIIE] M €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamubl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEUYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTopaM. IIpsiMmoyrosibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAash IMOBEPXHOCTH,
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 TUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss ¥ MHOrorpaHHukoB. [lpusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIHUHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOA.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBO€E BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeTOBEYECKOM JEeSTEIbHOCTH, STamoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajayd  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXIACHUAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH Y4YEeOHbIX 3a7ady, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUYECKHUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HMH(POPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEelIeHHs MaTeMaTH4ecku  chopMyrarpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEJTUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(pepruyeckor TMOBEPXHOCTIAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TeIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKU /O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILNHY), CEUYEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, OPEANOJIArallliuX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanyecrno yacos JuaexkTpoHHbIe (UU(poOBbHIE)
°n/m
NMPOrpamMMmbl. Bcero o0pa3oBaTe/bHbIE PeCypChl

1 BBenenue B ctepeoMeTpuio 23 https://resh.edu.ru/

5 B3aumHOE pacrosioxeHue mpsmMbIX B 6 httos://resh.edu.ru/
POCTPAHCTBE

3 [TapamienpHOCTh NPSMBIX U IVIOCKOCTEN B 8 https://resh.edu.ru/
POCTPAHCTBE
IT

4 epHeHMIfyMpHOCTL PR A 25 https://resh.edu.ru/
IUIOCKOCTEH B MMPOCTPAHCTBE
VTIibl ¥ paccTosIHUA. 16 https://resh.edu.ru/
MHoOrorpaHHuku 7 https://resh.edu.ru/
BexkTopsl B mpocTpaHCTBE. 12 https://resh.edu.ru/
IT 000

8 OBTOPCHHE, 050 meHI:Ie 1 5 https://resh.edu.ru/
cucremMarusanus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

No 11/ HanmeHnoBaHue pa3je/ioB U TeM KosmyecTBo yacos JJieKTpOHHBIE (HU(POBbIE)
) NPOrpaMmbl. Bcero o0pa3oBaTe/IbHbIE pecypchl
1 AHanuTuyeckas reoOMeTpus 15 https://resh.edu.ru/
I1
2 OBTOpEHHe, O606H16HI:IG 1 15 https://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA. 17 https://resh.edu.ru/
4 Tena BpameHus 24 https://resh.edu.ru/
5 [Inomaau noBepxXHOCTU U O0BEMBI 9 https://resh.edu.ru/
KPYTJIBIX T
6 JIBrokeHus. 5 https://resh.edu.ru/
IT 600
7 OBTOPEIIIE, OBODIIEHHE 1 17 https://resh.edu.ru/
CUCTEeMAaTH3alHsl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

Tema ypoka.

OcCHOBHBIE ImpaBujia I/I306pa)KeHI/I${ Ha PUCYHKCE ITIJIOCKOCTH,

KoaudecTBO 4acoB

Bcero

JarTa nzydyenus

1 napaiesbHbIX NPSAMbIX (OTPE3KOB), CEPEIUHBI OTPE3Ka 1
[TonsTHS cTepeoMeTpur: TOUKa, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.

2 OcHOBHBIE IpaBUIa U300pAKEHHSI HA PUCYHKE TIIOCKOCTH, 1
napajieNIbHBIX NPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

3 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEpeceKaroIuecs npsmas u 1
IUIOCKOCTB; MOIYIIPOCTPAHCTBO

4 [TonsTHS: nEepecekarolecs IIOCKOCTH, NepeceKaroecs npsamas 1 1
IUIOCKOCTB; MOIYIIPOCTPAHCTBO. BXOIHON KOHTPOIB.
AHain3 BXOJHOT0 KOHTPOJIL. MHOTOTpaHHUKH, U300pakeHne

5 IPOCTENIINX MPOCTPAHCTBEHHBIX (QUTYpP, HECYIIECTBYIOIUX 1
00BEKTOB

6 MHororpaHHuKkH, H300pa’keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIUX 00BEKTOB
AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHN U TIEPBbBIE CAEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3 HUX. CroCOOBI

9 3aJJaHus IPSMBIX U IUIOCKOCTEH B pocTpaHcTBe. O003HaueHuUs 1
npsIMBIX U II0ckocTel. CamocTosiTenbHas padorTa.
N3ob6pakenue ceueHuit mupamMusl, Kyoa v mpU3Mbl, KOTOpbIE

10 IpoXoaAT uepe3 ux péodpa. M3zoOpakeHue nepecedeHus moxydeHHbIX 1

IJI0CKOCTeN. PackpammmBanue MOCTPOEHHBIX CEYEHNN Pa3HBIMU




OBCTaMU.

N300pakeHre CeYeHU i MUpaMuIbl, Ky0a U IPU3MBbI, KOTOPbIC
MPOXOAT uepe3 ux péopa. 3o0paxeHue nmepecedeHus moTydeHHbIX

11 IJI0CKOCTEN. PackpalurBaHue NOCTPOSHHBIX CEYEHUN Pa3HBIMU
LBETAMH.
N300pakeHue ceueHuil nmupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE

12 IpOXOJAT uepe3 ux péopa. M3o0pakeHne nepeceyeHus Mory4eHHbIX
IJI0CKOCTEN. PackpalurBaHue NOCTPOSHHBIX CEYEHUN Pa3HBIMU
LBETAMH.
N300pakeHne ceueHuil mupaMuabl, Kyoa u Ipu3Msbl, KOTOpPbIE

13 IpOXOJAT uepe3 ux péodpa. MzoOpakeHue nepeceyeHus Noay4eHHbIX
IUIOCKOCTEN. PackpamyBanye IOCTPOCHHBIX CEYEHUM pa3HBIMU
nBeramu. CaMocCTOsATENbHAS padoTa.

14 Merton cie10B U1 OCTPOEHUS CEUEHUN

15 Merton crenoB A nocTpoeHus ceueHuii. CBOMCTBA NepeceueHui
HPSIMBIX U IJIOCKOCTEN

16 Merton cienoB U1 mocTpoeHus ceueHuil. CBOICTBa epeceueHuit
OpsAMBIX U m1ockocteit CamocTosTeNbHas paboTa.

17 [TocTpoenue ceuenunii B mupamuie, Kyoe 1o Tpém ToukaMm Ha pEdpax.
Co3ztanne BBIHOCHBIX YEPTEKEHN U 3aMCh IarOB OCTPOCHNUS

18 [TocTpoenue ceuenunii B mupamuie, Kyoe rmo Tpém Toukam Ha peopax.
Cozntanue BBIHOCHBIX YepTeXKeH U 3alKCh IaroB NOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM Toukam Ha pEopax.
Co3ztaHne BBIHOCHBIX YEPTEKEN U 3alMCh LIarOB NOCTPOEHHUS

20 [TocTpoenue ceuenuit B mupamuse, Kyoe mo TpéM ToukaM Ha pEdpax.
CoztaHue BBIHOCHBIX YEPTEKEN U 3aMCh IarOoB NOCTPOEHHUS

21 IToBTOpenue mrannmerpun: Teopema 0 TPONMOPIUOHAIBHBIX

otpeskax. [looOue TpeyronbHUKOB.




22

IToBTOopenue nnanumerpun: Teopema MeHenas. PacueTsl B ceUeHHSAX
Ha BBIHOCHBIX 4eprexax. Mlctopus pa3BUTHS INIAHUMETPUN U
CTEPEOMETPUHU.

23

24

25

26

KonTtponbnas padora Nel "Axcuomsr ctepeomerpun. Ceuenus"

AHann3 KOHTPOJIbHOI paboThl. B3anmMHoOe pacronoxeHue npsiMbIx B
npoctpanctBe. CkpeniuBatoniuecs npsimeie. [Ipusnaku
CKpeluBaromuxcs npaMeix. [lapamiensabie npsiMbie B
IIPOCTPAHCTBE.

Teopema 0 CylIeCTBOBaHHH U €AMHCTBEHHOCTH MPSMOiA
napajuieIbHON TaHHOU NIPSIMOM, MPOXOJALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE NiexKallell Ha TaHHOU mpsmoii. Jlemma o
MepPEeCeYCHHUH MapallIeIbHBIX MPSIMBIX IJIOCKOCTHIO.

[TapamnensHOCTh TpeX NpSAMBIX. Teopema o TpEX mapaienbHbIX
npsiMbIX. TeopeMa 0 CKpEeIIMBAIOIINXCS IPSIMBIX

27

[TapannensHoe nmpoekTupoBanue. OCHOBHBIE CBOICTBA
napajuleIbHOrO NpoeKkTHpoBaHus. M300pakenue pasHbIx puryp B
NapaJyIeIbHON MPOEKIINH.

28

29

[lenTpanbHas NpoeKLuUsA. YTOJI C COHAIIPABJIEHHBIMA CTOPOHAMH.
VYros Mexay NpsMbIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCICI0OBAHUC, CBA3AaHHBIC C
PacCIoJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD MPSAMOM U TUIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak napamienbHOCTH MpsIMON U TuIocKOoCcTH. CBOMCTBA
NapaJuIEJIbHOCTH MPSIMOU U IIJIOCKOCTH.

31

32

['eomeTpryeckue 3a7aun Ha BBIYUCIICHUE U I0Ka3aTeIbCTBO,
CBSI3aHHBIE C MMApPAIJICIIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHUS, MPOXOAAIICTO YCPE3 AAHHYIO IPAMYIO Ha




YEPTEXKE U NapaLICIIbHOTO APYroi npsmMon. Pacuér OTHOLIEHUA.

Hapaﬂneanaﬁ IMpOCKIMs, IPUMECHCHUE IJI IIOCTPOCHUA CeueHH I

33 KyOa u napauienenumnena. CBoiicTBa mapajuiesenumneaa u Ipu3Msbl.

34 [Mapamensubie muockocty. [Ipu3Haky nmapaieabHOCTH IBYX
IIJIOCKOCTEN
Teopema 0 mapayIenbHOCTH U €AMHCTBEHHOCTH TIOCKOCTH,

35 NPOXOAALICH Yepe3 TOUKY, He IPUHAIISKAILYIO TaHHOW TUIOCKOCTH U
CIEeICTBUS U3 HEE
CBoiicTBa mapajieNbHBIX MIOCKOCTEH: 0 MapalIeIbHOCTH MPSMBIX

36 MIEPECEUCHHS TP TICPECCUCHHUH JBYX TapalIeIbHBIX TIOCKOCTEH
TpeThen
CBoiicTBa MapauIeIbHBIX INIOCKOCTEH: 00 OTpe3Kax MapajuiebHbIX

37 NPSAMBIX, 3AKITIOYEHHBIX MEKY MapaIIeTbHBIMU TIOCKOCTSIMHE; O
nepeceueH  MPsIMOH ¢ ABYMS TapaJIeTbHBIMU TIOCKOCTSIMH.
CamocrosrenbHas padoTa.

38 [ToBTopenue: Teopema ITudaropa Ha mockocTi

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIEHUKA

40 CoiicTBa ky0a 1 MPsIMOYTOJIBHOTO MapauleenuIeaa

41 Brrauciienue uiH OTPE3KOB B KyOe M MPSIMOYTOILHOM
napauenenuneae. CamoctosTenbHas padora.

42 [TepnieHIUKYIAPHOCTH MPSIMOM U TI0CKOCTH. [Ipu3Hak
NEePIEHANKYIISIPHOCTH MPSIMOI M TUIOCKOCTH

43 [leprienAUKyYIApHOCTH NPSAMOH U MI0CKOCTU. [Ipu3Hak
NEePIEHANKYIIPHOCTH MIPSIMOI U TIIOCKOCTH

44 Teopema 0 CyIlIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOYKY IPOCTPAHCTBA U MEPIICHINKYIISIPHON K IIIOCKOCTH

45 [InockocTu U eprneHANKyYJIIpHbIE UM IPSIMbIE B MHOTOI'paHHHKaX

46 [TockocTH 1 EPIIEHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHKAX




[Iepnenaukymnsap u HaknoHHas. [locTpoeHue neprneHuKynspa u3

4 TOYKH Ha IPSIMYIO

48 Ilepnengukynsip n HaknoHHas. [locTtpoenne nepnesauKyspa u3
TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nmepneHANKYIIApax (mpsmas ¥ oopaTHas)

50 Teopema o Tpéx nmeprneHAUKYIApax (nmpsmast 1 oopaTHasi).
CamocrosrenbHas paboTa.

51 Yroa Mexxay CKpelMBaroIIMMKCS IPSIMBIMU

59 [Touck neprneHuKyIspHBIX NPSIMbIX C TIOMOIIbIO
NEPIEHIUKYJIPHBIX TIOCKOCTEN

53 OproroHaiabHOE MPOCKTUPOBAHHE.

54 [TocTpoenue ceuenuii Kyda, mpU3MBbl, IPABUILHON MUPAMU/BI C
IIOMOUIbIO OPTOTOHAJILHOW ITPOEKIIUH

55 [locTpoenue ceuenuii kyba, MpU3Mbl, IPaBUIbHON MHUPAMUIbI C
IIOMOILBI0 OPTOTOHAJIBHOM MPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MI0CKOCTH. [Imockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX.

57 [Tpu3Hak neprneHIuKyJIIpHOCTH IPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETpUN

58 [IpaBuiIbHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUNA OT TOYKH 10
IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTPAaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10
IIJIOCKOCTH

60 CriocoObI ONyCTUTh NMEPIIEHAUKYIISPBI: CAMMETpPHUS, CIIBUT TOUKHU TIO
napajuieIbHON NpAMOn

61 CnBur no HenapasieabHON MPsIMON, N3MEHEHUE PACCTOSHUM.

CamocrosrenbHas pabora.




Kontponbnast padora Ne 2 "B3zaumMHOe pacronokeHue NpsiMbIX U

62 IJIOCKOCTEM B IpOoCTpaHCTBE"
AHanm3 KOHTPOJIbHOHM paboTsl. [ToBTOpEeHNE: Yyron Mex 1y IpSIMbIMUA

63 Ha IJIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCIICHHS YTila MEK Y IPSIMBIMU B
MHOT'OTpaHHHUKaX

66 JByrpannbiit yroyu. CBOMCTBO JIMHEUHBIX YTJIOB JBYTPAHHOTO yTJIa.
CamocrosrenbHas padoTa.

67 [TepnienqukynsapHble 10cKOCTH. CBOMCTBA B3aMMHO
NEPIEHIUKYJIPHBIX TNIOCKOCTEN
[Ipu3Hak nepnesauKyJIsIpHOCTH IJIOCKOCTEN; TeopemMa O IPsMOi

68 IIEPECEYCHMS IBYX IIJIOCKOCTEN MEPIEHANKYIISPHBIX TPEThEU
IJIOCKOCTH

69 [IpsimoyroibHBIN napasuienenunes; Kyo; u3sMepeHus, CBOMCTBa
HPSIMOYTOJIBHOTO Tapajuiesenumnea

70 Teopema 0 1MaroHany NpsSMOYrOJIBHOTO MApaJIENEIIAIIE A U
CJIEICTBHE U3 HEE
CrepeoMeTpuuecKkre U IPUKIIAJHBIE 33Ja4H, CBI3aHHBIE CO

71 B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IJIOCKOCTH. CaMOCTOSTENbHAS
pabora.

79 [ToBTOpEHME: CKpeUIMBaIOLINeCs MPsMbIe, TapasieIbHbIe IIOCKOCTH
B CTaHIapTHBIX MHOTOI'PaHHUKAX
[Tapa napanenbHbIX II0CKOCTEN Ha CKPEIIUBAIOIINUXCS MPSMBIX,

73 PacCTOsIHUE MEX]y CKPELIUBAIOLIUMUCS MPSIMBIMHU B IIPOCTHIX

CUTyalusx




Paccrosinre OT TOUKH /10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOI J10

74 1
IUIOCKOCTH
Boruncnenue paccTOSHUN MEXy CKPELMBAIOIIMMUCS IPSIMBIMU C

75 MOMOILBIO IEPICHAUKYISAPHON MIocKoCcTU. CamMocTosITeNbHAs 1
pabora.

76 TpéxrpanHslil yroi, HepaBeHCTBa AJIs TPEXIPaHHBIX yIIIoB. Teopema 1
[Tugaropa, TeopemMbl KOCUHYCOB U CUHYCOB AJIsl TPEXTPAHHOIO yIiia

77 OneMeHThl chepruuecKoil reOMeTpUn: reoJe3NUeCKre JINHUK Ha 1
3emie

78 KonTponpHas padoraNe3 "Yriel u paccrosHus" 1

79 AHanu3 KOHTPOJIbHOM paboTel. CucTeMaTH3alus 3HaHUN 1
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80 [Mupamuna. Buast nupamun. [IpaBunsHas nupamuaa 1

81 [Tpusma. IIpsimast u HaknoHHas npu3Mbl. [IpaBuibHast mpu3Ma. 1

82 [psimoit mapasutenenumnesa, TPSMOYTOJIBHBINA Mapaliesienue, Kyo 1

83 Beinykinsie MHOrorpanHuku. Teopema Oinepa 1

84 Beinykinbie MHOrorpanauku. Teopema Ounepa. [IpaBuibHbie U 1
HOJYIPaBUIbHbIE MHOTOTPAHHUKHU

85 KonTpomasnas padora Ne4 "MHuororpanHuku'". 1

86 AHanu3 KOHTpOJIbHOM paboTsl. [ToHsATHE BekTOpa Ha MIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTh BEKTOPOB. 1

89 [TpaBwito mapamenenuieaa. Tect 1

90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1

01 Paznoxxenue BekTopa 1o 0a3zucy TpéX BEKTOPOB, HE JISKAIIUX B 1

oJtHOM TtockocTH. CaMocTosTenbHas padora.




92 CkayisipHOE MTPOU3BEICHUE 1
93 Brrumnciienne yriia Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1
95 [IpocTeiimme 3agaun ¢ BEKTOpaMHu. 1
96 [Ipocreiimume 3a1aun ¢ BEKTOPAMH. 1
97 [Ipocreiimme 3anaun ¢ Bekropamu. CamocTosTeIbHas padoTa. 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O06o00mIeHre U cucTeMaTu3alus 3HaHH. 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas pabora 1
102 AHaJH/Iv:), KOHTPOJIbHOH paboThl. O000IIEHNE U CHCTEMAaTU3aUs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka. JaTa nzydyenus
Bcero

1 [ToBTOpenue Tembl "KoopinHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocTpascTse”

2 [ToTOpenue Tembl "CkansipHoe IpOU3BEICHUE BEKTOPOB" 1

3 [ToBTOpeHue Temsbl "Beryucienne yriia MeXy BEKTOpamMH B 1
npocTtpascTae”

4 BxoH0# KOHTPOIIb. 1

5 AHanM3 BXOJHOTO KOHTPOJISl. Y paBHEHUE TIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TJIOCKOCTH B OTpE3Kax

6 YpaBHEHHE ITIOCKOCTH, HOPMaJilb, YpaBHEHUE TIJIOCKOCTH B 1
OTpe3Kax

7 BexTopHoe mpousBeaeHue.
JIvHeiHbIe HEPaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE

9 Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE

10 AHaATMTUYECKHE METOJIBI pacy€Ta yriia MeX1y NpSIMbIMU B 1
MHOTOT'PaHHHUKAX

1 AHaMTHYECKHE METObI pacu€Ta yriia MeK1y INIOCKOCTSMHU B 1
MHoOTOorpanHukax. CamocTosiTenpHas padoTa.

12 ®opmyna pacCTOSTHUSA OT TOYKH JI0 TNIOCKOCTH B KOOPAMHATAX

13 Haxosxenne pacCTOsTHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe

14 Haxoxxnenne paccTosTHUM OT TOUYKH J0 IIIOCKOCTH B 1
npaBUIIbHOM mupamuae. CamMmocTosATeapHas padboTa.

15 Kontponbnast pabora Ne 1 "Ananutudeckas reomeTpus'.

16 AHanu3 KOHTPOJIbHOM paboThl. CeueHs] MHOTOTPaHHUKOB:




CTaHAApPTHBIC MHOT'OI'PAHHHUKHN

17 CeueHust MHOTOTPAaHHUKOB: METO]I CJIEIOB.
CedeHus MHOTOIPaHHHUKOB: CTaHJapTHBIE MJIOCKOCTH,

18 nepecedeHus NpsMbIX U miockocteid. CaMocTosiTeNbHAs
pabora.

19 [MapannenbHbie TPSIMbIEC U TUIOCKOCTH: MapaJUIeIbHbIE CEUeHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH: PAacU€T OTHOIICHUH.
CamocrosrenbHas paboTa.

21 [NapannenbHbie TPSIMBIE U TUIOCKOCTH: YTIIBI MEXKITY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
[eprienAuKyIApHBIE IPSMBIE U IJIOCKOCTU: CTAHJAPTHBIE APl

22 NEePIEHINKYIISPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOT'PaHHHKOB

93 [leprieHquKyNSApHBIE IPSIMbIE U TUIOCKOCTH: TEOpEMa O Tpex
HepIeHINKYIIIpax

24 [TepnieHIMKyIsIpHBIE MPSIMBIE U TUIOCKOCTHU: BBIYMCIICHUS JJTUH
B MHOT'OI'paHHHUKAX

o5 [ToBTOpEeHueE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100UsT

26 [ToBTOpEHMeE: IO MHOTOYTOJILHUKOB, (DOPMYJIBI IS
riomiaiel, cooopakeHus moaoous

97 [ToBTOpEHMeE: IO MHOTOYTOJILHUKOB, (hOPMYJIBI IS
iomaaen, cooopaxenus nogodus. CamocrositenbHas padora.

28 [Inomany cedeHnii MHOTOIpaHHHUKOB: TUIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHUs Mo100us

29 [Inomany ceyeHnit MHOTOTPaHHUKOB: TUTOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs MOA00Us

30 Kontponbnas padora Ne2"TloBTopeHre: MHOTOTPpaHHHKH,




CEYEHUs] MHOTOTPaHHUKOB"

AHanmm3 KOHTPOIbHOU padoThl. O0BEM Tenma. O0bem

31 IPSIMOYTOJIBHOTO TapajlieIenuIe/a.

39 3amaun 00 yaBoeHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUN
yria

33 CrepeoMeTpruecKre 3ajauu, CBI3aHHbBIE C 00bEMOM
IPSIMOYTOJIBHOTO TIapajuiesenuIena

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMA
IpsIMOYTOJIBHOTO napasuienenunena. Ilposepounas padora.

35 O0BEM MPSAMOIA TPU3MBI

36 CrepeoMeTpHuuecKre 3aJJau, CBS3aHHbIE C BHIYMCIECHUEM
00BEMOB MPSAMOI IPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOUN TPU3MBI

38 Brruncnenue o0EMOB TEJ C MOMOIIBIO ONPEAECTEHHOTO
uHTerpana. OObEM HaKJIOHHOW IPU3MBI.

39 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEM NUpaMuIbl

40 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMHU L
C 00LIUM yTIIOM

41 ®opmyna 06béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMMU/L
¢ o6mum yriaoMm. [IpoBepounas pabora.

42 CrepeomeTpHuuecKkue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NMPU3MBI

43 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
MTUPAMHU/IBI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN", CBSI3aHHBIE C

00BEMOM HAKJIOHHON TIPU3MBI




[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

45 N
00BEMOM MUPaMHUIbI

16 [Ipumenenne 00bEMOB. Brruncienne paccTosHUS 10
iockocty. [IpoBepounas pabora.

47 Kontposbnas padora Ne3 "O6wEM MHOTOrpaHHUKA"

48 AHanm3 KOHTPOJIbHOM paboTsl. Llunuaapuyeckast
MOBEPXHOCTh, 00Pa3yIOIINe IUIHHIPUIECKON ITOBEPXHOCTH

49 Hununap. [psmoit kpyrosoit nunuaap. Ilnomans
MOBEPXHOCTH LIMJIMHPA

50 Konunueckas moBepXHOCTh, 00pa3yroIne KOHHYECKOM
noBepxHoctu. Konyc.

51 Ceuenne KoHyca IJIOCKOCTBIO, apaJIeIbHOM MJI0OCKOCTH
OCHOBaHUS

50 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYCa

54 [Inomaas 60KOBOM MOBEPXHOCTHU U MOJTHON OBEPXHOCTH
KOHYycCa

55 CrepeoMeTpHuuecKre 3aJaui Ha J0KA3aTeIbCTBO U
BBIUNCJIEHHE, TIOCTPOCHUEM CEUECHUI IMIMH]IPA, KOHYCa

56 CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U
BBIUMCJIEHHUE, TIOCTPOCHUEM CEUEHUI LIMIMH]IPA, KOHYCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM

58 [Ipuknansble 3a1a4uu, CBSI3aHHBIE C LIMJIMHIPOM.
CamocTtosTenpHas padboTa.

59 Cdepa u map




[epeceuenue chepsl U mapa ¢ miockocThio. Kacanue mapa u

60
cdepsl I0CKOCThIO. Bua 1 nzobpaxenue mapa

61 [lepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua 1 n3o0paxenue mapa.

62 VYpasuenue chepsl. [Lmomanb cepsl u e€ yacrei

63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKkue 3ajaui Ha J0Ka3aTebCTBO U

64 BBIUKCJICHHE, CBA3aHHbBIE CO CPEpOi U MapOM, TOCTPOSHUEM
UX CEYECHMU IIOCKOCTBIO
CrepeoMeTpHruecKue 3ajaui Ha JOKa3aTebCTBO U

65 BBIUKCJICHHE, CBA3aHHbBIE CO Chepoit U mapoM, HOCTPOCHUEM
UX CEYCHHH MIOCKOCTHIO

66 [Ipuknansble 3a1aun, cBsI3aHHBIE O c(hepoil U IapoMm.
CamocrosrenbHas paboTa.

67 [ToBTOpEHUE: OKPY)KHOCTH HA IIOCKOCTH, BBIYMCIICHUS B
OKPY)KHOCTH, CTaHIAPTHBIC TIOJJO0MS

68 Paznuunble KOMOMHALIUY TEI BpallleHUsI U MHOTOTPAHHUKOB

69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus "

70 3anauu o Teme "Tena U MOBEPXHOCTH BpallleHUs "
CamocTtosTenpHas paboTa.

71 KonTponsHas padora Ne 4"Tena u noBepxHOCTH BpaleHus"

79 AHanu3 KOHTpoJbHOM paboTsl. O0bEM 1unHApa. Teopema o6
00BEME MPSMOTO UITUHIPA

73 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6sEM KoHYyCa.

74 [Tnomaau 6OKOBOM M MOHON MMOBEPXHOCTH KOHYyCa

75 CrepeoMeTpruecKue 3aja4u, CBSI3aHHbBIE C BHIYHCICHUEM




00BbEMOB IMJIMH/Ipa, KOHYCa

76

77

78

[Tpuknagaeie 3aaauu 1Mo Teme "OOBEMBI U IUIOIIAIN
noBepxHocrel Ten"

O0nBEM mrapa u mapoBoro cekropa. Teopema 06 00bEMe mapa.
[Tnomanpk chepbl. CTepeoMeTprUECKUE 3a/1a4d, CBSI3aHHBIE C
BBIYUCIICHHEM 00BhEMOB I1apa, MAPOBOT0 CETMEHTA U
IIaPOBOTO CEKTOpa

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C
00BEMOM mmapa u miomasio chepbl. COOTHOIICHUS MEXKITY
TJIOMIAIMU TTIOBEPXHOCTEH U 00bEMaMHM MOJOOHBIX TEl.

79

[TomoGHBIE Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa IIpH
nogo6un. CTepeoMeTpuyecKre 3a1auu, CBSI3aHHbIE C
BBIUKCJICHHEM 00BEMOB TeJl U IUIOIIAJICH TOBEPXHOCTEH.
CamocTtosTrenbHas paboTa.

80

81

82

Kontponbnas padota Ne 5 "[lnomranu moBepXxHOCTH U 0OBbEMBI
KpYyTJbIX Ten"

AHaJn3 KOHTPOJIBHOM paboThl. JIBMKEeHUs! MPOCTPAaHCTBA.
OTtob6paxenus. /[Buxenus u paeHcTBoO duryp. Obuue
CBOMCTBA JIBUKCHHM.

Bunas! aBrkeHMit: napaienbHbli IepeHoc, LIeHTpalbHas
CUMMETpUS, 3epKajibHasi CHMMETPHsI, TOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeobpazoBanus momodus. [psimas u chepa Ditnepa

['eomeTpryeckue 3aauu Ha MPUMEHEHHUE IBUXKEHUSI.
CamocTtosTenpHas padboTa.

Kontponbnast pabora Ne 6 "BekTopsl B mpocTpaHcTse"”

86

AHanu3 KOHTpoJbHOM paboTsl. O6o06matomiee nopropenue 11
MOHATUM U METONI0B Kypca reomerpun 10—-11 kiaccos,
cuctemarusanus 3HaHui: "[lapamienbHOCTh NPSIMBIX U




MJIOCKOCTEH B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca

87 reomerpun 10—11 knaccos, cucremMaru3anus 3HaHHM:
"BexTops! B pocTpaHcTBe"
O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
88 reomerpuu 10—11 kinaccoB, cucremaTusaius 3HaHUM:
"Bekrops! B ipoctpancTBe’. CamMocTosTenbHas paboTa.
O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
89 reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"
O6o6maromee nopropenue 11 MOHSITHI U METOZOB Kypca
90 reomerpun 10—11 xmaccoB, cucremarnzanus 3Hauwi: "O0beM
MHoOrorpanauka". Tecr.
O6o6maromee nopropenue 11 mMoHSATHI U METOZOB Kypca
91 reomerpun 10—11 knaccos, cucremMaru3anus 3SHaHHM:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o6maroiee noropeHue 11 NoHATUI 1 METOJIOB Kypca
92 reomerpun 10—11 xnaccos, cuctemMarn3anys 3HaHHUM:
"ITnomany noBepxHOCTU U 00bEMBI Kpyriibix Ten". Tect.
93 HToroBas KOHTpOJIbHAsA paboTa
94 Wrorosas koHTposibHas paboTa
95 AHanu3 KOHTpoJIbHOM paboTsl. [ToBTOpEeHne, 06001IeHNE U
CUCTeMAaTH3aIHsI 3HAHHHA
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B
96 Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUI
97 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B

Pa3sBUTHUU COBPEMEHHBIX HHKCHCPHBIX 1 KOMIIBIOTECPHBIX




TEXHOJIOTUU

98

99

100

Uctopus pa3BUTHs CTEpEOMETPUN KaK HAYKU U €€ poJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MHKXEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKU U € POJIb B
Pa3BUTUH COBPEMEHHBIX MHKXCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcrtopus pazButus ctepeoMeTpru Kak HayKu U €€ poJib B
Pa3BUTHUHU COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pa3BuTUs CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

I'eomeTpusi10-11 kmaccel yueO. st 0011e00pa3oBat. yupekJIeHui: 0a30BbIN U
npoduibhabie ypoBHU / [JI.C. Atanacss, B.® byry3os u ap]. M. : IIpocBemienue,

2019

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

['eomerpus. 10-11 knacc. JIunaktnueckue marepuansl - 3uB b.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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