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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIIE€YMBAET BO3MOXHOCTb M3YUYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMaTHYECKUX MOJENSX, MO3BOJIIIOLIMX ONMCHIBATH W H3ydyaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAaHTHOM T'€OMETpPUU:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WMHTEPHPETALNUN [TOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBE», «J{BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30oBaTENIbHBIX MpOrpaMM, O0OECHeunuTh YIiIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelluBaromuyecss npsmble. [Ipu3Haku CckpemumBaromumxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUICNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuieleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEl NPaBUIBHON MNUpPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHHUKOB: pE&Opa, auaroHaiu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue MoBepxHOocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béM. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
MUINHADP, OMHMCAaHHas okojio muiuHapa. [lepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, TUIOMIAAbh Chephl U €€ JacTeH.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUA: CEYEHUS [IUIIMH]Ipa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELLIEHUN F'€OMETPUUECKHX 3a/1ad.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTaMHU B COOTBETCTBHUH C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKON MaTeMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHUH, pacCyKI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCU(UKAIUU,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHUH IO aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

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

MPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpoOIecca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb NOSCHEHHS II0 XOAYy pELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa peIIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh LElb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyHHoBbIX (opmax paboThl (00CyxkAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

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

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

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

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

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUYECKUX BEJTUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS TPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;

MPUMEHSATh TeOMEeTpUuueckre (aKThl IS PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMbI, MOJACIUPOBATh pEaJIbHbIE CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BHTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3jaesioB U TeM Komraecrso wacos
o/ OporpaMMb Beero Konrpoabnsie IIpakTHyeckue
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIFIpHOCTL NPSMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTl M paccTosHUA 16 1
6 MHororpaHHuKu 7 1
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
cucTeMaTHh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

OcHoOBHBIE TpaBUIIa U300pAKEHUS HA

PUCYHKC IJIIOCKOCTH, MMapaJUICIIbHBIX IPAMBIX

(0Tpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICJIbHBIX NPAMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHne

MIPOCTEHIIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX O0OHEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUNIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIC ITPOXOJIAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

11

N306paxkenne ceyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
peopa. M3o0pakeHne epeceacHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

12

N306paxkenne ceuyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpalmBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

13

N300paxenune ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3obpakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanme
TTOCTPOSHHBIX CEUEHU Pa3HBIMU I[BETAMHU

14

Merton cnesioB it MOCTPOSHUS CeUEHUM




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHruil MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPsIMBbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCh 1IAroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOI MEXIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuieabHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHust, MPOXOISILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJIENBHOIO IPYTroi nmpsimoil. Pacuér
OTHOIIEHUI

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

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
mapaJiIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NTEpECceueHus Ipu
NIEPECEUEHUH JIBYX NTapalJIeNIbHbBIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuleJienune1a

41 Brruucnenue MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TIapajuleyIeuIIe e
[lepneH MKy IApHOCTD MPSMOM U IVIOCKOCTH.

42 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
IlepneHIUKyYIAPHOCTD NPSAMON U MJIOCKOCTH.

43 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

m €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY IMPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockoCTH M EpIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [ImockoCTH M EepIeHIUKYJIIIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 [lepnenpukymnsap u HaknoHHasd. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

48 [Tepnennukynsap u HaknoHHas. [loctpoenne
MIEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpeluBatoIIUMUCA TPSIMBbIMU

52 ITouck neprneHauKyJIIIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYIJIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUIBI C IIOMOILBIO
OPTOTOHAJIBHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON NMUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUI OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OMyCTUTh NEPIEHAUKYIISAPBIL:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,

HU3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

63

IToBTOpEHME: YroyI MeXy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHUHYCOB

64

65

66

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIMUCIICHUS YyIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYT'PaHHOTO yrjia

67

68

69

70

[lepnennukynspHble mockoctu. CBoiicTBa
B3aUMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

IIpu3Hak neprneHaAuKyJISAPHOCTH IIIIOCKOCTEN;
TeopeMa O IMPsAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN
IJIOCKOCTH

[IpsiMoyronbHBIN Napasuienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuiesenumena

TeopeMa 0 nuaroHany nNpsIMOYTrOJIbLHOTO
napajuleJIenuIea u CIeICTBUE U3 HEE

71

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




72

[loBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHMBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYaIUAX

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHI{I/IKy'HHpHOﬁ IINIIOCKOCTH

Tpéxrpanuslii yroiu, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO YTJa

77

DneMeHTHI ChePUIECKON TeOMETPUH:
reojie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 2JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunsaas
nupamMuaa

81

82

[Ipusma. IIpsAmast v HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[IpssMolt napaienenunen, NpsMoyroabHbIA
napauenenunes, Kyo




83 Brimykisie MHOTOTpanHuKkd. Teopema 1
Ditnepa
Brimykibsie MHOTOTpanHuKkd. Teopema
84 Olinepa. IIpaBuipHbIE U NOMyNPaBUIIbHBIE 1
MHOTOTPaHHUKH
85 Kontposbnas padora "MHororpaHHuKT" 1
86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
POCTPaHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEeHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6a31/1c¥ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH IJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
03 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
98 O0o0mIeHre 1 cucTeMaTH3aIus 3HAaHUH 1
99 O06o0011eHne 1 cucTeMaTu3alys 3HaHuH 1
100 WroroBas koHTpoJsibHasE paboTa 1
101 HToroasi KOHTpOJIbHASA paboTa 1
102 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Nen/m = Tema ypoka B Kontposbusie IIpakTnueckue
cero padoThI padoThI

1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"

2 [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJICHNE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEHHNE IPAMOI, 1
IPOXOJsIIeH yepe3 JBe TOUKu"

5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXly NPSMBIMH B MHOTOI'paHHUKAX

1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy TNIOCKOCTSMHM B MHOTOTpaHHUKAX

12 dopMya pacCTOSTHUASA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATax




HaxoxzaeHue paccTosHUM OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUi OT TOYKHU 710
MJIOCKOCTH B IPABUIJILHOW MUPAMU/IE

15 KoHnTpoisbHas pabota "AHamuTH4yecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE
MHOTOTPaHHUKHU

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

18 IUIOCKOCTH, MEPECeUEHUs MPSIMbIX U
IJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U JTIOCKOCTH:
napajuiebHbIe CeUeHUs

20 [TapamienbHbIe TPSIMBIE U JTIOCKOCTH:
pacu€T OTHOLIECHMI

21 [TapannenbHble NpsAMbIE U MIJIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMHU
[TepnienauKysipHBIEC IPSIMBIE U TUIOCKOCTH

29 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOIPAHHUKOB

93 [TepnenauKyIsipHBIC TPSAMBIC U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIuKyIsIpax

24 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIBHUKOB,
bopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

26

HOBTOpeHI/Ie: IIomaanu MHOIOyroJIbHUKOB,
(dhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IIOMIAAX MHOTOYTOJIbHUKOB,
(dopMYIIBI IS TUTOIIACH, COOOpaKEHUS
o 100us

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

[Tnomany ce4eHuit MHOTOTPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

KonTponbHas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleenuneaa

3agauu 00 yABOEHHM Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeoMeTpHuuecKre 3aJaul, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIEHOTO
napaJenenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuienenunena




35

O0BEM ITPSAMON ITPU3MBI

CTCpeOMeTpI/ILICCKI/IC 3aa4u, CBA3aHHBIC C

3 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM
NPSMON MPU3MBbI
Brerunciaenue 00bEMOB T ¢ IIOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brrunciaenue 00bEMOB T ¢ IIOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
U PAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 dopmyna 06péMa mupamuiel. OTHOIICHUE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKHE 33]]a4H, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH TUpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

46 [Ipumenenne o0bEMOB. Brruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM

MHOTOTpaHHHKaA"




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

48 00pasyoIme MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Mumuaap. [psamoi KpyroBon HUIUHAD.
[Imomane MOBEpXHOCTH LUIUHIAPA

50 Konuueckas moBepxXHOCTb, 00pa3yloliue
KOHMYECKOM nmoBepxHoctu. Konyc

51 CeueHne KOHycCa IMIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBaHUS

52 VYceuéHHblil koHyC. MI300pakeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUYECHUH LUIIMH]IPaA, KOHyCa
CrepeoMeTrpuueckue 3aJjaun Ha

56 JIOKa3aTeJILCTBO U BEIYMCIIEHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPa, KOHYyCa

57 [IpuknagHeie 3aa4n, CBSI3aHHbBIE C
UUATUHAPOM

58 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C
MATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1apa

61

[epecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKue 3aa4u Ha
JOKa3aT€JIbCTBO U BBIYMCJIICHUEC, CBA3aHHBIC
co chepoii 1 apom, MOCTPOCHUEM UX
CCUCHHI TIIOCKOCTHIO

65

CrepeomeTpruecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cepoit U mapoM, IOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPY>KHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
Iog00ust

68

Paznuannie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOT'OI'PpaHHUKOB

69

70

3agaun o Teme ""Tena U TOBEPXHOCTH
BpanieHus"
3anaun o reMme "Tena v MoBepXHOCTH
BpaiueHus"




71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LUJIMHAPA

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéuHoro uaTerpaiga. OobpéM KoHyca

74

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyca

75

76

CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCa
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IIaAu OBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeomeTpHyecKre 3a/1a4u, CBS3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
ioanbio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOTOOHBIX TEI

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeomeTpHUEeCKHEe 3a]1a4H, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN




80

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tel"

81

82

83

JBrokenus npoctpancTBa. OTOOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. Odmue
CBOICTBA JBHKCHUI

Bupl nBukeHuid: napajuieIbHbIA IEPEHOC,
[EHTpaJIbHAasi CHMMETPHS, 3epKabHas
CUMMETpPHUSsI, TOBOPOT BOKPYT MPSMOI

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABUXXCHUA

85

86

87

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTae”

O6o06matomee moBTopeHue 11 moHATHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "l[lapaniensHocTh
OPSMBIX M IJIOCKOCTEN B MpOCTpaHCcTBe"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

88

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

89

O6o06matomiee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucreMaTusanus 3Haui: "Oo0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHH 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3HaHuil: "Oobem
MHOTOTrpaHHHKA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTo0B Kypca reomerpun 10-11 kaccos,
cucTteMaTusanys 3Hanui: "Ihomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tl
O6o6matomee moBropeHue 11 moHsITHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTteMaTusanys 3Hanui: "Ilomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tl

HtoroBast KOHTpoIbHAs paboTa

94

95

96

Wrorosas koHTposibHas paboTa
[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3alus 3HaAHUH

Hcropus pa3BUTHSI CTEPEOMETPUH KaK

HAyYKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHKCHCPHBIX U KOMITBIOTCPHBIX TECXHOJIOT i

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U




99

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ PoJib B Pa3BUTHUU COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

101

102

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK

HAYKH U eé POJIb B pa3BUTHHU COBPCMCHHBIX
HHXXCHCPHbIX U KOMIIBFOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

CornacHo MPUIIOKEHUIO K 00pa30BaTeIbLHOM MPOrpaMMe OCHOBHOTO 00IIIeT0 00pa3oBaHUs
K pasgeny «YdeOHo-Meroamdeckoe oOecrieueHue» «llepeueHb HEOOXOIUMBIX YYEOHUKOB WU
y4eOHBIX MMOCOOUH, MCIOIBb3YEMbIX MPH peau3allii 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTI'O
obmero oopazoanus Ha 2023-2024 y4eOHBIN ro1».
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