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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3yUEHUS TUCITUILINH
€CTECTBEHHOHAYYHON HAINpaBIEHHOCTH W MPEIMETOB TyMaHUTAPHOIO IIUKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YUYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB I€OMETPUH, MIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUECKUX
3aJla4y, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
bu3nueckux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0ECleUeHHE  BO3MOXKHOCTH  NPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO aInmapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMM  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypax M KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYMPOBATH T'€OMETPUYECKHE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATh, MPOBOAMUTH JOKAa3aTEIbHBIE PACCYXKICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBAaHMHU MaTEeMAaTHYECKUX YTBEPKICHUH U POJIM aKCHOMATHKHU B MIPOBEACHUN
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAaHTHONM T'€OMETpPUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHMS ITOCTPOCHHBIX MOJAEIIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAMHATBHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpPOBHE OOyueHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHAMBHUIYAJIbHBIX ~00pa30BaTENbHBIX IpoOrpaMM, oOecneuuTh yriayOnéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoheccHoHaTFHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M 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,
NapajuleNIbHble M CKpelmBaromuecss npsmeie. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHUe
¢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 IIJIOCKOCTEN. IIpocrenimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  JABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa INIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — MApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJIp,
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 MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
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 pPas3sgOKEHUM BEKTOpAa 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

[MonsiTust: IMIIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M 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, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
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| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TMEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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, OMNPOCHI U APYroe), YMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh 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 MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MaTEMAaTHMYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OONIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITHUWA, OTHOIIEHUNH MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JIeNIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, sIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa 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,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M UHAMBUIYAJTBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
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 CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS 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 MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 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
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara ajreOpbl, pelarh MPaKTUYECKHe 3a/ayH,
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:



CcBOOOJHO OMNEPHPOBATh MOHATHSIMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
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, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAILCHHS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
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 COOTHOIIECHHSI MEXIY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMuU
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 (QUIYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a1a4M HA BBIUMCICHUE YIVIOB MEXKY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXE€HUsST MHOTOTPAHHUKOB M TEJl BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpOLlECCE IMOUCKA  pEUICHUs
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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IIJIOCKOCTEMN B IIPOCTPAHCTBE

VYTriasl v paccTosIHUA

MHororpanHuku

BexTops!l B IpocTpaHcTBE
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[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Hauvenosaiite pasie:on it Tev Konrposbnbie Ilpaktuueckne (uHppoBbie)
HPOTPAMMEL Beero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 AHanuTH4eckasi FreoOMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
crcTeMaTH3aIus 3HaHU
3 OO0BemM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS. 5 1
; IToBTOpeHume, 06o6meHIfe u 17 2
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IIPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs HA PUCYHKE
INIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIC
crneactBus u3 HUX. CocoObl 3aaanus
MPAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHNE MPSMBIX U TIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoMTydeHHBIX
IIJIOCKOCTEM. PackpammBanue oCTpOEHHBIX
CCUCHHI Pa3HBIMH [IBETAMH.

11

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus moaydeHHBIX
IJIOCKOCTEN. PackpammBaHre MOCTpOEHHBIX
CEUYeHUM Pa3sHbIMU LBETAMU.

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peopa.
N3obpaxenue nepeceueHus MoJTyuYeHHbBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3sHbIMU LBETAMU.

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMU LIBETAMMU.

14

15

Merton cnesoB AJist MOCTPOSHUS CeUEHU

Mertopa cieqoB Uil HOCTPOSHUS CEUEHUH.
CaolicTBa niepece4eHnii NpsIMbIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHnii NpsIMbIX U
MIOCKOCTEH

[TocTpoeHnue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
IMOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPHH

23

KonrtponbHas pabora "AKCHOMBI




crepeomerpun. Ceuenus"

24

25

B3anmHoe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpelUMBaIOLUIUECs MPsMBIE.
[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalIeIbHON
JAHHOM NPSMOM, ITPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

26

27

28

29

[TapannenpHOCTB Tpex MpsMbIX. Teopema o
TpEX MmapajuleNbHbIX OpsIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX.

[TapannensHoe npoekTHpoBanue. OCHOBHbBIE
CBOMCTBA MapaJIEJIbHOTO IPOCKTUPOBAHMUSL.
N300pakenue pa3HbIX GUryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPBJICHHBIMUA CTOPOHAMHU. YTOI MEXIY
PSIMBIMU

3amaun Ha J0Ka3aTeJIbCTBO U UCCIICIOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IIJIOCKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepPTEkKE U
MapajyIeIbHOro IPyrou npsimoil. Pacuer
OTHOLUEHUH

33

[MapannenbHas MpOeKIHs, TIPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiefienune1a u IpusMbl

34

35

36

37

38

[TapannensHbie muockoctu. [pusnaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX NIEPECEUECHUS IIPU
[IEPECCYCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSMOH ©
JBYMsI MTapaJlJIeIbHBIMU MJIOCKOCTSMHU

IToBropenue: Teopema [Iugaropa Ha
IJIOCKOCTH




[ToBTOpEHME: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuliejienunena

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TapajuleyIeIuIIe e
[IepneHuKyISPHOCT NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
[IepneHuKyISIPHOCT NPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [Tepnennukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 [lepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

1 oOpartHas)




o1

Vb MCKAY CKPCIIMBAOIIUMUCA TPAMBIMUA

[Touck neprneHAUKYASIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUJIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOTOHAJIBHOMN MPOEKINH
ITocTpoenue ceuenuii kyba, Ipu3Msl,

95 [IPaBWJIbHOM NMUPAaMUAbI C TIOMOILBIO
OPTOTOHAJIBHOMN MPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:

60 CUMMETpHUS, CABUI TOUKHU IO MapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSAMOH,
N3MEHEHUE PACCTOSHUN
KonrtponbHas padora "B3anmuoe

62 PacroJI0KEHUE NPSMBIX U TUIOCKOCTEN B
npocrpaHcTee”

63 [ToBTOpEHUE: yroyi MexIy NpsSMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/I‘IeCKI/IC MCTOJbI BEIYUCIICHUSA YyIjIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHENHBIX
YTJIOB IBYTPaHHOTO yTIja

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IIEPIEHAUKYIISIPHBIX ITIOCKOCTEN

68

69

70

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSIMOM NEPECEeUEHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IIJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA MPAMOYTOJIbHOTO
napajuieJIienuneaa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
Iapajijiejacnuiicqa U CJICACTBUC U3 Hee

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINAECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHUKAX

[Tapa mapannenpHbIX IIIOCKOCTEN HA




CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCA IIPAMBIMU B
IMPOCTBIX CUTYalUAX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

4 paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEIIMBAIOIIAMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHIUKYIISIPHOM MJIOCKOCTU
Tpéxrpannslii yroj, HEpaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIia

77 DneMeHTH! chepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTpomnbHas padota "Yrisl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK u
€ro 2JIeMEHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbpHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN
napaiesnenunes, Kyo

83 Beimykieie MHOrOrpanHuku. Teopema
Ditnepa.
Brinyxiible MHOrOrpanHuku. Teopema

84 Oiinepa. [lpaBunpHbIe U OTyNIpaBUIbHBIE

MHOTI'OIrpaHHUKHA




85 Kontponsnas padora: "MHOrorpaHHUKH'" 1
86 [ToHsTHE BEeKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamnenenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxenue BekTopa 1o 6a31/1<:3v/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOHN IIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
99 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
IpOorpaMmmabl Bceero
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgspHoe 1
MIPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBe"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJAIIEH yepe3 1Be TOUKU"
5 YpaBHEHME MIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IPOrPaMMUPOBAHNE
9 JInHeitHbIe HEpaBEHCTBA, TUHEIHOE 1
IpOrpaMMHUPOBaHKE
10 AHaIUTHYECKHUE METOBI pacuéTa yria 1
MEXy NPSIMBIMH B MHOTOI'paHHUKAX
11 AHaIUTHYECKHUE METOBI pacuéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSIHUS OT TOUKH J10 1

IIJIOCKOCTH B KOOpAWHATax




Haxonenue paccTosHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxaenne paccTOSHUN OT TOYKHU 10
TUTOCKOCTH B MPABUJILHON TUPAMUIE

15 KoHnTtposnbHas paborta: "AHamuTHYECKAS
reoMeTpus

16 CeueHust MHOTOTPAHHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/]1 CJIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceUeHMs MPSMbIX U
IJIOCKOCTEMN

19 [TapannenbHbIe TPSMBIE U TUIOCKOCTH:
napaiesbHbIe CEUYCHHS

20 [TapannenbHbIe TPSIMBIE U TUIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapannensHbIe MIPSIMBIE U TUIOCKOCTH: YTJIIbI
MEXy CKPEIUBAIOIUMUCS TPSIMBIMU
[TeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH:

99 CTaH/IapTHBIC TIAPbI MEPIICH UK YISIPHBIX
TUTOCKOCTEH U MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23 [TeprieHTUKYIIIPHBIC TIPSIMBIC U TUTOCKOCTH
TEOopeMa O TPeX MePIEeHINKYISIpax

24 [MepneHauKyIsIpHBIE MIPSMBIEC U TUIOCKOCTH:
BBIUMCJICHHS ITTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: MIIONMIAU MHOTOYTOJIbHUKOB,

(bopMyITBI TSI TTOMIAACH, COOOpaKEHUS




nonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS IO 100Ms

29

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

30

31

KonTponabnas padora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O61éM Tena. OObeM MPSIMOYTOJIBHOTO
napasenenuneaa

32

3amaun 00 yABOCHUU Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIJia

33

34

35

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napauicjicnmicaa

O6bem npsMoit IPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBA3aHHbIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN TPU3MBI




[Ipuknagnelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oopem
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oobem
TTUPAMHU/TBI

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

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMuU ¢ OOLIUM YIIIOM

4 CrepeoMeTpHuecKUe 3a]a4l, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUIbI

46 [Tpumenenne 00bEMOB. Boruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas padora: "O0bem
MHOTOTpaHHHKaA"
Hunuaapudeckasi IOBEPXHOCTD,

48 00pa3yroIIHe UIHHIPHICCKON

MOBEPXHOCTHU




unuaap. [psamoi KpyroBoi HUIMHAD.

49 [Tnomaap MOBEPXHOCTH IMIIMHIPA

50 Konunueckast moBepxHOCTh, 00pasyromiye
KOHHYECKOU noBepxHocTH. KoHyc

51 CedeHue KOHyCa TUIOCKOCTHIO,
napajuieNIbHOW TUIOCKOCTH OCHOBaHUS

59 Yceuénnslii konyc. M300paxxeHne KOHYCOB
U yCCUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaap 60KOBOW MOBEPXHOCTH U MOJIHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUCHMH IIMIIMH/Ipa, KOHyCa
CrepeomeTpuyuecKkue 3a1a4u Ha

56 JIOKa3aTeJILCTBO U BEIYHCIIEHUE,
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA

57 [TpuknanHble 3a7auu, CBA3aHHBIE C
IITMHIPOM

58 [IpuxiagHelie 3a1auu, CBsI3aHHbIE C
[UTHHIPOM

59 Cdepa u map.
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
u300pakeHue mapa

61 [lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

Kacanue mapa u cdepsl miaockoctso. Bug u




n300paKeHue mapa

Ypasuenue chepsl. [Lnomanp chepsl u e€

62 .
yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpHuuecKue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BBIUMCIICHUE, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO
CrepeomeTpHryuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BBIUMCIICHUE, CBA3aHHBIC
co cepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
noao0us

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

71 KonTtponbnas pabora "Tena u moBepxHOCTH
BpanieHus"

79 O6wém nununaapa. Teopema 06 00bEMeE
IPSMOTO MJIAHAPA

73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO




omnpenenéHHoro uarerpaina. OobeM KoHyca

74

75

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHyca

CTCpGOMeTpI/I‘IeCKI/IC 3aa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIMHAPA, KOHYCa

76

[Ipuknanueie 3apaun mo Teme "OO0bEMBI U
TJIOIA U TTOBEPXHOCTEHN Tet"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOIIEHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00beMaMu
MOJOOHBIX TEN

79

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN

80

81

KonTtponbhas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. OOmume
CBOMCTBA JIBUKECHUU

82

Buapl nBrkeHMiA: mapaJuiebHbIA EPEHOC,




LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83

84

[IpeoOpazoBanust mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

85

KonTponpHas padora "BekTops B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

87

88

89

90

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometrpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6muaromiee noropeHue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"”

Ob6o6maroree noropenue 11 noHsATHi 1
MeTO10B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKaA"




91

Ob6o6maromee noropenue 11 moHsATH U
MeTOJ10B Kypca reometpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Inomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Ilnomaan
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoJNIbHAs paboTa

95

[ToBTOpeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKHU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTEpeOMETPUH Kak

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTus CTEpEOMETPUH KaK




HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHMA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Aranacsn JI.C. T'eomerpus. YueOnuk ms 10-11 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenuit. O0s3aTenbHbIi 1 MpOGUIbHBINA ypoBHU. - M., «IIpocBemmenuey, 2022.

2. 3uB B. I'. [lunakTryeckue Matepuaisl o reomerpun s 10 knacca./3us B.I'. — 10-e uzn. — M.
[Tpocsemenue, 2019. — 159¢

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 3us b. I'. JIunaktudeckue matepuaisl o reomerpuu s 10 kimacca./3uB. b.I'. — 10-e uza. —

M.: IIpocsemenue, 2019.- 159c.
2. Jynmaunsd FO.I1. KonTponbsHbie paboTsl 1o reomerpuu: 10 kimace: k yueonuky JI.C.

AranacsiH, B.®. Byry3os, C.b. Kagomues u ap. «'eomerpust 10 — 11 xmaccs»./ JlyaHUTBIH

FO.I1., B.JI. Kponrays. — 2-e u3f., crepeotun. — M. XK M3garenscTBo «OK3amen», 2022 —
162c.

3. Epmosa A.IL., I'ono6opoasko B.B. CamocTosTenbHbie U KOHTPOJIbHBIE paboThl i 10
Kiacca. — 6-¢ m3., ucnpasin.— M. MWJIEKCA, 2013. — 208c.

4. P.J. Jlykun, T.K. Jlykuna YcTHble ynpa)kHEeHUs 110 ainredpe v HayanaM aHanu3a: Kaura
qutst yaurtens / M.: I[Ipocsemenue, 198

5. C.M. Caaksn, B.®. byrycos U3yuenue reomerpuu B 10 — 11 ki1.: MeToguueckue
pexoMmeHaanuu Kk yueonuky. Kuura nns yuurens / M.: [Ipocsemenue, 2017.

6. E.M. PabunoBuu 3amaun v ynpaKHeHHs Ha TOTOBBIX YepTexkax. ['eomerpus / M.: Unekca,
2014.

7. Slponenko B.A. Meroanueckoe nmocodue st yuutens «l[loypounsie pazpaboTku 1o

reometpuu -11», -M.: «BAKO»,2020.

Kopsinos A.T'., IIpokodbeB A.A. MHororpanHuku. Buael 3a1a4 1 ux pemieHus.

9. B.I.3us, B.M. Meiinep, A.I'. baxanckuii «3agaun no reomerpun 7 - 11 kiace»

©o

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

. MunucrepcTBo obpazosanue P®: http//www.ed.ru/ ;  http//www.edu.ru

2. Tectuposanue online: 5-11 kiaccsr: http//www.kokch.kts.ru/cdo

3. Jloche MIKONBHOTO y4uTelNst MaTeMaTuku: hittp//www.mathvaz.ru

4. HoBsle TexHOMOTHH B 0Opa3oBanue: http//www.edu.secna.ru

5. Mera sunmkioneaust Kupumia u Medonus: http//www.mega.km.ru

6. Caittel «unkIonemuii»: http//www.rubricon.ru  http//www.encyclopedia.ru
7. Caiit (efepanbHbIX MMEAArOTHUECKUX U3MeEpeHuit: Www.fipi.ru

8. Enunast koyuiekuust 06pa3oBaTeNbHbIX pecypcos: Www.school-collektion.edu.ru

9.CaiiT oTkpsiTOro 6anka 3aauuii EI'D: www.mathege.ru

I. HOP:
1. ®LUOP (http://fcior.edu.ru)
2. EK IIOP (http://school-collection.edu.ru).
3. HOC «Tenemxkomna» (http://apreaemkona.pd:20080).



http://www.fipi.ru/
http://www.school-collektion.edu.ru/
http://www.mathege.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://яртелешкола.рф:20080/

4.

Bupryansnas mkona Kupuina u Medoaus. Ypoku reomerpun Kupunna u Medoaus.
11 xmacc, 2009r.

HNuTepHeT — pecypcesbi:

1.

ONoGRWN

TenexommynukanuonHas cucrema «Crarrpany (MOCKOBCKHI HHCTHTYT OTKPBITOTO
obpazosanwusi) (http://www.statgrad.org).
http://www.exponenta.ru

http://compscience.hut.ru/

http://mschool.kubsu.ru/

http://mathem.h1.ru

http://shevkin.ru/

http://allmath.ru

http://college.ru/matematika/ u mp.



http://www.statgrad.org/
http://www.exponenta.ru/
http://compscience.hut.ru/
http://mschool.kubsu.ru/
http://mathem.h1.ru/
http://shevkin.ru/
http://allmath.ru/
http://college.ru/matematika/
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