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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TIOHATHUAMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB MU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IIIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
T€OMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC [APAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IUJIOCKOCTH,  NpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBmeHume O MpaBUWIBHBIX MHOTOTPAaHHUKAX: OKTajdJp,
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 TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
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, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [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(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTU4eCKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeQUUUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HAa IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH,;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATh MOHSATHUSIMHU, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOILICHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMH
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHUE 3aa4l Ha BBIYHMCIECHUE YIJIOB MEXY MPSIMBIMUA
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /it HaumeHoBaHue pa3iejioB H TeM KoanuecTBo yacos DiexTponnbie (LU(POBLIE)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
BBenenue B ctepeoMeTpuio 23
B3aumMHoe pacrnonoxkeHue npsMbIx B 6
IPOCTPaHCTBE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
[TepnieHAUKYIAPHOCTD MPSIMBIX U ’5
IIJIOCKOCTEN B IIPOCTPAHCTBE
Yrel 1 pacCTOsIHUS 16
MHororpanHuK# 7
BekTopsl B IpOCTpaHCTBE 12
[ToBTOpEeHue, 06001mEeHNE U 5
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne i/ HaumeHoBaHue pa3esioB U TeM KonuyecTBo yacos DiexTponnbie (LU(POBLIE)
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
1 AHanuTtuyeckas reOMeTpus 15
) [ToBTOpEHME, O606H1€HI:I€ u 15
CUCTEeMAaTH3alHsl 3HAaHHHA
3 O0bEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9
KPYTJIBIX TEJ
6 JIBrKeHUS 5
. [ToBTOpeHwMeE, 0606meH1/vle u 17
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),

1 CEpEIMHBI OTPE3Ka !

) IlonsaTus crepeoMeTpun: TOUKa, IpsiMasi, IJIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE IIPABUIIA |
1300pakeHNs Ha PUCYHKE IUIOCKOCTH, MapaJuIeIbHbIX IPSAMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

3 [TonsATHA: nepecekaronuecs II0CKOCTH, IEPECEKAIOIINECS IIPsIMasi U IUIOCKOCTb; |
IIOJIYTIPOCTPAHCTBO

4 [TonsATHA: Mepecekaronuecs II0CKOCTH, IEPECEKAIOIINECS IIPsIMasi U IUI0CKOCTb; |
IIOJIyIIPOCTPAHCTBO

5 MHororpaHHUKH, H300pa’keHHE MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYpP, HECYIIECTBYIOIINX 1
00BEKTOB

6 MHororpaHH1KH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOIINX |
00BEKTOB
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIECICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObI 3aJaHus MPSMBIX U TUIOCKOCTEN |
B npocTpancTBe. O603HaUEHUS NPSAMBIX U IIOCKOCTEH
N300pakeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpPbIE IPOXOAST yepe3 Ux peodpa.

10 N300pakeHne nepecedyeHus NoIydeHHbIX JI0CKOcTel. PackpammBaHie MOCTPOSHHBIX CEUEeHHM 1
pa3HBIMH LIBETAMH
N300parkeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.

11 N300pakeHue nepecedeHus MoIydeHHBIX IIJI0CKOCTel. PackpammBaHie NOCTPOSHHbBIX CEUeHHM 1

Pa3HbIMU [IBETAMU




N3o0pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE TPOXOASIT Yepe3 ux peodpa.

12 N3o0pakeHue nepeceueHust moayuyeHHbIX INIOCKOCTEH. PackpalmBanue MoCTpOSHHBIX CEUCHUM
pa3HBIMU LIBETAMHU
N3o00paxkeHne cedeHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPEIE MPOXOIST Yepe3 ux péopa.

13 N300paxeHue nepeceueHus MoMyudeHHBIX TUIOCKOCTEH. PackpalnBanue MOCTPOSHHBIX CEUCHUN
pa3HbIMM LIBETaMU

14 Merton cneoB Juisi HOCTPOCHUS CEUYCHUM

15 Merton cnenoB st TOCTpoeHus ceueHunii. CBOMCTBA MepeceueHui MPAMbBIX U IIOCKOCTEH

16 Meton cieoB it MOCTpoeHus ceueHuil. CBOMCTBA epeceyeH i MPSAMBIX U MJIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTeKel U 3aKCh IIAroB NOCTPOEHUS

18 [TocTpoenne ceuenuii B mupamuie, Kyoe mo Tpém toukam Ha péopax. Cozmanne BBIHOCHBIX
YyepTeKeH U 3alnCh IIaroB MOCTPOSHUS

19 [TocTpoenue ceuenuit B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YyepTeKeH U 3aluch IIaroB MOCTPOSHUS

20 [TocTpoenue ceuenuii B mupamue, Kyoe rmno TpéM Toukam Ha péopax. CozaHue BEIHOCHBIX
YepTeKEH U 3allNCh 1IaroB MOCTPOEHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHANIbHBIX O0Tpe3kax. [logobue TpeyroabHIKOB

” IToBTOpenue nnanumerpun: Teopema MeHnenas. PacyeTsl B ceUeHUsAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHI

23 KonTponbnas pabota "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue NpsamsIX B IpocTpaHcTBe. CkpemuBaromuecs npsmsle. [Ipuznaku
CKpellrBaroImuxcs npsamMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema o CyniecTBOBaHMM U €AMHCTBEHHOCTH MPSIMON MapajlIeIbHOM TaHHOW MPSIMOH,

25 MIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEXkKallle Ha JaHHOM IpsiMoid. JIleMma o
MepeceYeHNH NapaIeIbHBIX MPSIMBIX IIIOCKOCTHIO

26 [TapannensHOCTh Tpex NMpsAMBIX. Teopema o TpEX mapaieabHbIX IpsAMbIX. Teopema o

CKpCHIUMBAIOINUXCA ITPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA APAIIJIEILHOIO IPOCKTUPOBAHUSI.

27 N300pakenue pa3HbIX (GUryp B HapajjieabHON IPOESKIIUU !

28 LenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMU CTOPOHAMHU. YTOJI MEKIY PSIMBIMU 1

29 3azaym Ha JOKa3aTeJIbCTBO U MCCIIEIOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsATHA: MapauIeIbHOCTD IPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3HaK napajienbHOCTH 1
npsiMoi U TuiockocTu. CBOMCTBA MapalyIeIbHOCTH MPSIMOM U TUIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BEIYMCIICHUE U 1I0KA3aTEIbCTBO, CBA3aHHbIE C N1APAIIEIIBHOCTBIO |
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

10 ITocTpoeHue ceueHus, MPOXOJAIIETO YEPE3 JaHHYIO NPSMYIO Ha YEPTEXKE U NapajlIeIbBHOTO |
npyroi npssmoi. Pacuér oTHomeHui

3 [MapannensHas MpoeKys, MPUMEHEHHUE [T TOCTPOCHHS CEUECHUH KyOa U ImapauiesIenuIea. |
CaoiicTBa napajienenunena u npu3Mbl

34 ITapannenpHbie maockocTy. [Ipu3HaKky mapaiaenbHOCTH IBYX MJIOCKOCTER 1

35 Teopema o mapanienbHOCTH U €IUHCTBEHHOCTH TIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY, He |
IIPUHAUIEKALTYIO0 JaHHOW IJIOCKOCTH U CIIEICTBUS U3 HEE

36 CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O MapaJljIeIbHOCTH MPSAMBIX IIEpPEeCeUeHUs TPU |
MEPECEUCHUU ABYX MapaUIeIbHBIX IIIOCKOCTEN TPEThEH
CBoiicTBa napayienbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMbIX, 3aKIF0UEHHBIX

37 MEX1y NapajuIeIbHBIMU IUIOCKOCTSIMU; O IEPECEUEHUH MIPSIMOM € IBYMS ITapaJUIEIbHBIMU 1
IJIOCKOCTSIMU

38 IToBropenue: Teopema [Tugaropa Ha mockoctu 1

39 [ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapaulesenuIeaa 1

41 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJILHOM IMapalijiesienumnese 1

4 [lepnieHIUKYIAPHOCTD NPSAMON U IIIOCKOCTH. [IpH3HaK NepneHIMKyIIpHOCTH IPSIMOU U 1

IIIIOCKOCTH




[lepneHUKyYIAPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepneHauKyIsspHOCTH IPSIMOM U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA 1
U TEPIIEHINKYIISAPHON K IIIIOCKOCTH
45 [InockocT ¥ EepNEHIUKYJISIPHBIE UM IIPSIMbIE B MHOTOIPaHHUKAX 1
46 [110CKOCTH M NEPIEHANUKYIIIPHBIE UM NIPSMbIE B MHOIOTPaHHUKAX 1
47 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKysIpa u3 TOYKH Ha IPSIMYIO 1
48 [lepnenaukynsap u HaknoHHas. [locTpoeHne neprneHuKysapa U3 TOYKU Ha MPAMYIO 1
49 Teopema o Tpéx nepneHaAuKyIApax (mpsiMas U oOpaTHast) 1
50 Teopema o Tpéx nepneHaAuKysipax (mpsimast 1 oopaTHasi) 1
51 VYroa Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU 1
52 [Touck nepreHIMKyIApHBIX IPSIMBIX ¢ TOMOIIBIO MEPIIEHIUKYIISAPHBIX IIJIOCKOCTEN 1
53 OpTtoroHanbHOE IPOEKTUPOBAHUE 1
54 [TocTpoenue ceuenuit kyoa, IpU3Mbl, MPaBUIBHOM MUPAMUIBI C TOMOIIBIO OPTOrOHAJIBHON |
IIPOEKIINU
55 [Toctpoenue ceuennii Kyda, MpU3MbI, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN |
MPOEKIINU
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTn cummerpuii B |
MHOTOTpaHHUKAX
57 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIEACTBUE CUMMETPUHN 1
58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 MIIOCKOCTH 1
59 IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSTHUI OT TOYKH 10 IIIOCKOCTH 1
60 CriocoObl ONyCTUTh NEPIIEHANKYISPBI: CHMMETPHUS, CABUT TOUKH I10 MapaJIeIbHON IPIMOi 1
61 CaBur no HenapauienbHON NpSAMOM, U3MEHEHHE PACCTOSTHUI 1
62 KonTponbhas padota "B3aumHoe pacronoxeHne NpsiMbIX U IJI0CKOCTEN B MPOCTpaHCTBE" 1
63 [ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOJIBHOM 1

TPEYroJIbHUKE, TEOPEMA KOCHHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METObI BEIUNUCICHMS YIIIa MEXK Y IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAHHOIO yIJjia 1

67 [lepnenukynspHele 0ckocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpEMa O MPSIMOU IepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEH INIOCKOCTH

69 [IpsimoyronbHbBIN napasuienenunes; Kyo; u3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTI'O 1
napajuiesienunena

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOIO NapaljIesICUIEa U CIEICTBUAE U3 HEE 1

71 CrepeoMeTpuuecKue U NPUKIIAAHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSAMBIX 1
U IUIOCKOCTH

7 [ToBTOpEHME: CKpELMBAIOLIUECS NIPSAMBIE, TapAJUIEIbHbIE IJIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHUKAX

7 [Tapa napaiesbHbIX IIIOCKOCTEN Ha CKPEIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccTosiHue OT TOUKH 10 TIIIOCKOCTH, PAaCCTOSHUE OT MPSIMOM JI0 MIIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPEIUBAIOIMMUCS MPSIMBIMH C TOMOIIBIO |
MEPIEeHIUKYISPHON MII0CKOCTH

76 Tpéxrpanubiii yron, HepaBeHCTBa JJIs TpeXIpaHHbIX yriioB. Teopema [Iugaropa, Teopemsbl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yria

77 DneMeHTHI ChEPUIECKON TeOMETPHH: T€OAE3UIECKHE TMHUN Ha 3emMiIe 1

78 KonrtponsHas padora "Yrisl 1 paccTostHus" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 IIupamupa. Buael nupamun. I[IpaBunsHas nupamuna 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA apaylsieNenunes, Kyo 1

83 Brinykibsie MHOTOrpaHHUKHU. Teopema Ditnepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontposbnas padota "MHororpanHHuku" 1
86 [TonsiTHe BEKTOpa HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
91 Paznoxxenne BekTopa 1mo 6azucy TpEX BEKTOPOB, HE JISKAIIUX B OJTHOH IJIOCKOCTH 1
92 CkansipHoe pou3BeJICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiiiune 3a1a4u ¢ BEKTOPaMHU 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1
99 O060011eHre U cucTeMaTU3alys 3HaHUN 1
100 Hrorosas koHTpOIbHAs paboTa 1
101 HToroBast KOHTpoJIbHAS paboTa 1
102 O06001eHre U cucTeMaTu3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temol "CkansipHoe IpoU3BeACHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Bbruncienue yria Mex,1y BEKTOpaMu B IpOCTpaHCcTBE" 1
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOIL, MPOXOAIICH yepe3 1Be TOUKHU" 1
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHUE JIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npousBeneHue 1
8 JIuHeitHbIe HepaBeHCTBA, TUHEMHOE MPOrpaMMHUPOBaHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHPOBAHNE 1
10 AHanMTUYECKHE METObI pacuéTa yriia MeKy NpSIMbIMA B MHOTOTPaHHUKaX 1
11 AHaJIUTUYECKUE METObI pacu€Ta yria MEXy MIOCKOCTIMH B MHOIOTPaHHUKAX 1
yr y
12 dopMya pacCTOSTHUS OT TOYKH JI0 INIOCKOCTH B KOOPJAUHATAX 1
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 Haxoienne paccTosIHUI OT TOUKH A0 MJIOCKOCTH B MPABWIIBHOW MUPaMUIE 1
15 KonTponbnas padora "Ananuruueckas reometpus” 1
16 CeueHunst MHOTOTPAaHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHT 1
17 CeueHurss MHOTOTPAaHHUKOB: METO/] CJIEJIOB 1
18 CeueHnss MHOTOTPAaHHUKOB: CTAH/IAPTHBIE INIOCKOCTH, IEPECEUEHNS MPSAMBIX U INIOCKOCTEN 1
19 [TapannensHble NpsIMbIE U MIJIOCKOCTH: MapaljieibHbIE CEUEHUs 1
20 [TapannenbHbIE IPSMBIEC U TUIOCKOCTH: PACYET OTHOIICHUHN 1
21 [TapannenpHble NpsIMBbIE U MIJIOCKOCTH: YIJIBI MEXAY CKPELIMBAOIIMMUCS MPSIMBIMU 1
22 [TepienaAMKyYISIpHBIE TPSIMBIE U TUIOCKOCTH: CTaHIAPTHBIE Mapbl NEPIEHIUKYIISIPHBIX ITIOCKOCTEHN 1




" NpAMBIX, CHMMECTPHUH MHOT'OI'PaHHUKOB

23 [leprnieHIuKyNsIpHBIE MIPSAMBIEC U IUIOCKOCTH: TEOPEMa O TpeX MEePIEeHIUKYIIIpax 1
24 [lepnenqukynsipHble TPSMBIE U TNIOCKOCTU: BHIYUCIICHHS IJIMH B MHOTOTpaHHUKAX 1
25 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100USs 1
26 [ToBTOpEHME: TUTONIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TUTOIIAICH, COOOpaKeHUS TTO100us 1
27 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100USs 1
)3 [Tnomaau ceueHnit MHOTOTPaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, 1
COOOpaKEeHHS TIOTO0MS
79 [Lmomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKCHHSI TOA00MS
30 KontponbHas padota "[loBTOpeHHE: MHOTOIPaHHUKH, CEUCHHUS] MHOTOTPAaHHUKOB" 1
31 O06BéM Temma. OO0beM IPSIMOYTOJIBHOTO TTapajuIeIIeTTHIIe 1A 1
32 3amaun 00 yABOCHHH Ky0Oa, 0 KBaJpaType Kyda; O TPUCEKIIUU yIiia 1
33 CrepeoMeTpuyecKHe 3aJjauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO Mapajulesenumneaa 1
34 [IpuknanHele 3a1a4um, CBsI3aHHBIE C BBIYUCIIEHHEM 00BbEMA MPSAMOYTOJIBHOTO Mapalljiesienuneaa 1
35 O0BEM npsIMOit TPU3MBI 1
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHbIE C BBIUUCICHHEM 00bEMOB MPSIMOM MPU3MBI 1
37 ITpuknaaHble 3ajauu, CBI3aHHbIE C 00bEMOM HMPSIMOM MPU3MBI 1
38 Brruncnenme o6b€MOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. O0bEM HaAKJIOHHOM MPU3MBbI 1
39 Brruuciienne 06EMOB Tell € TOMOIIBIO ONpeAeaéHHOT0 uHTerpaia. O0bEM MHpaMUIbI 1
40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHJT C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB MUPAMHJL C OOLIUM YIIIOM 1
42 CrepeomeTpruueckue 3aJa4u, CBsI3aHHBIC ¢ 00bEMaMH HAKIIOHHOW TTPU3MBI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/IBI 1
44 [Ipuknagueie 3agaun o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00bEMOM HAKJIIOHHOW TIPU3MBbI 1
45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM MTUPAMHUIBI 1




46

[Tpumenenne 00bEMOB. Brruncienne paccTosHUS 1O TUIOCKOCTH

1
47 Kontposbnas padora "O0bEM MHOTOrpaHHHUKA" 1
48 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHIECKON TOBEPXHOCTH 1
49 Humnap. [psmoit kpyroout nunuuAp. [nomans moBepXHOCTH HUIMHAPA 1
50 Konnueckas moBepXHOCTh, 00pa3yronne KOHUIeCcKon moBepxHoctu. Konyc 1
51 CeueHue KOHYCa TNIOCKOCTHIO, TApAJLJICIbHON IIIOCKOCTH OCHOBAHMS 1
52 Yceuénnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1
55 CrepeomeTpHruecKue 3aJja4M Ha JI0KAa3aTEIbCTBO U BHIYUCIICHUE, IOCTPOCHUEM CEUCHUM |
HUAJIUHIpPA, KOHYCa
56 CrepeomeTprueckue 3ajaul Ha I0Ka3aTeNbCTBO U BHIYMCIICHUE, IOCTPOCHUEM CEUCHHI 1
HUAJTUHIpA, KOHYCa
57 [Ipuknagseie 3a1aun, CBI3aHHBIE C IUIUHIPOM 1
58 [TpuknagHeie 3a1a4n, CBI3aHHBIE C IUIUHIPOM 1
59 Cdepa u map 1
60 [lepeceuenue cepsl u mapa c miaockocteto. Kacanue mapa u cdepsl miaockoctero. Bun u |
n300paxxeHue mapa
61 [Tepeceuenue ceps! u mapa c maockocteto. Kacanue mapa u cdepst miaockoctsio. Bun u |
M300pakeHue mapa
62 VYpasuenue chepsl. [Lnomans cheps! u e€ yactei 1
63 CummMmetpus cdepsl U mapa 1
64 CrepeoMeTpHuuecKre 3aa4i Ha JI0Ka3aTeIbCTBO U BHIUUCIICHHE, CBSI3aHHBIE CO C(hepold U IapoM, |
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO
65 CrepeomeTpruecKue 3aa4M Ha I0Ka3aTEIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC CO CPEPOi U IIapoM, |
MMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO
66 [IpuknaaHble 3a1a4u, CBSI3aHHbIE cO c(epoil U mapom 1




67

HOBTOpeHI/IeI OKPY’KHOCTB Ha IJIOCKOCTH, BEIYUCIICHUA B OKPYXHOCTH, CTAHIAPTHBIC HO,HOGI/ISI

1

68 Paznuunple KOMOMHAIIMY T BPAIIEHUSI © MHOTOTPAaHHUKOB 1

69 3amauu 1o Teme "Tena 1 MOBEPXHOCTH BpalieHus" 1

70 3amauu 1o Teme "Tena U MOBEPXHOCTH BpalieHus " 1

71 KontponbHas padota "Tena u mOBepXHOCTH BpamieHus " 1

72 O0béM umuHIpa. Teopema 00 00bEME IPSIMOTO IIUITHHAPA 1

73 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OrpeieéHHoro naTerpana. O6bpéM KoHyca 1

74 [Inoujanayu 60KOBOM U MOIHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpuyecKre 3aJjaui, CBSI3aHHbIE C BEIYUCICHUEM 00bEMOB IIMIIMH/PA, KOHYCa 1

76 [Ipuknanueie 3anaun no teme "OOBEMBI U TUIOLIAAM TOBEpXHOCTEHN Ten" 1
O06béM mrapa u mapoBoro cekropa. Teopema 00 o0bEme mapa. [Tnomane chepsl.

77 CrepeoMeTpuyecKre 3a71a4, CBA3aHHbBIE C BHIYUCIEHHEM 00BbEMOB I1apa, IAPOBOTO CETMEHTA U 1
LIapOBOT'0 CEKTOpa

73 [Tpuknaansle 3agauun no TeMe "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM IlIapa U IIIOLIA/IBIO ChEPBI. |
CooTHolIeHNs: MeXAY IIOLAIIMU TIOBEPXHOCTEH N 00bEMaMU MO0OHBIX Te

79 [TonoOHebIe Tena B npocTtpanctBe. M3Menenue 06béMa npu nmogoouu. CtepeoMeTpudecKue |
3aJ1a4uM, CBA3aHHbIE C BHIYMCIEHHEM 00BEMOB TeI U IIoLIaiel TOBEpXHOCTEMN

80 KonrtponsHas padora "[110111a11 MOBEpXHOCTH U 00BEMBI KPYTJIBIX TET" 1

Q1 JiBuxenus npoctpancTa. OtoOpaykeHus. J{Buxkenus u paBeHcTBo ¢puryp. O6mue cBoiicTBa )
JBU>KEHUN

2 Bunel nBrkeHmil: mapanenbHbli IepeHoc, HEHTpalbHasi CHMMETpPHSI, 3epKalibHasi CUMMETpHS, |
MTOBOPOT BOKPYT MPSAMOIt

83 [IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa 1

84 ['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBHKEHUS 1

85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 1

26 O6o061matomee nopropenue 11 nonsruit u meronoB kypca reomerpun 10—11 kiaccos, 1

cucrtemaTtusanus 3Hanuil: "[lapamienbHOCTh TPSMBIX U TJIOCKOCTENW B TPOCTPAHCTBE"




Ob6o6maromee nosropenue 11 nmonsTuit 1 MeTo0B Kypca reomerpun 10—11 kaccos,

87
cuctemaTusanus 3Hanuii: "BekTopsl B mpocTpaHncTse"

28 Ob6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kaccos,
cUCTeMaTu3auus 3HaHui: "BekTopsl B mpocTpaHcTBe"

29 O6o6maromee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11 kmaccos,
cucTeMaTtu3anus 3Hanui: "OO0beM MHOTOTpaHHHKA"

90 Ob6o6maromee nmoBTopenue 11 mousTuit 1 MeTon0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "O0beM MHOTOTpaHHHKA"

01 Ob6o6maromee nmosropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10—11 xmaccos,
cucreMaru3anuus 3HaHui: "I11omany noBepXHOCTH U 00bEMBI KPYTJIbIX Ten"

9 O6o6mmatomniee nopropenue 11 nonsruii u metonoB kypca reomerpun 10—11 kinaccos,
cuctemaru3anus 3HaHui: "[1nommanu noBepXHOCTH U 0OBEMBI KPYTIIBIX Ten"

93 HroroBast KOHTpOJIbHASA paboTa

94 HToroBasi KOHTpOJIbHASA paboTa

95 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BuUTUS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

101

I/ICTOpI/ISI Pa3sBUTHUA CTCPCOMETPUHN KaK HAYKH U eé POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI




102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

HasBanue yueOHuka: ['eomeTpust (6a30BbIi U TPOPUIBLHBINA YPOBHH)
ABtopsl: AtanacsH JI.C., byry3os B.®., Kanomues C.b. u ap.
Kiacc: 10-11 xnacce

N3 narenscTBO: [IpocBemenue

[Ipenmer: MaTemaTtuka

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
HasBanue yueOHuka: ['eomeTpust (6a30BbId M NpO(UIBHBINA YPOBHH)
Astopsl: Atanacsas JI.C., byry3zoB B.®., Kagomues C.b. u ap.
Kiacc: 10-11 xnacce

N3 parensctBo: [Ipocsemenue

IIpenmeT: MaTemaTuka

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://rabochaya-tetrad-i-uchebnik.com/j-

0399x/tet0399.html?ysclid=l1zhcxnwan95455020
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