MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunnctepcTBO 00pa3oBaHUs U MOJIOASKHON MOTUTUKH CBEPITIOBCKOW 00JIacTH
Ynpaenenue o6pa3oBanus AaMuHHCTpAIuu ChICEPTCKOTO TOPOJICKOTO OKPYTa

MAOY COII Ne 3

Yreepxjai /. *

Jlupexrop é{axomk , /\\Tmo M.H.

ﬂpuxaz MAOY, COUINe | |

Al
06. 202:(r /

n. JlpypeugHck (OVYIN

I\v 65 'DA 1 -'j d

PABOYAS ITIPOTPAMMA
(ID 318756)

yueOHoro npeamera «I'eomerpusi. Yriy0JeHHbI YPOBEHD)

s ooygaromuxcs 10 — 11 kmaccoB

JABypeuenck 2023



HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB T'YMaHUTAPHOTO IUKJIA.
[lockonbKy  JlOrMYECKOe  MblIUIeHUWe,  (GopMHpyeMoe  MpuU  U3YYEHUU
0Oy4YaromMUMHCS TOHITHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUH T€OMETPUUYECKUX
3a/lay, YMEHHME BBIJIBUTaTb U OINPOBEPrarh T'UIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ad €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTHU
du3znueckux 3aaay.

Lens ocBoeHust mporpaMmmel yueOHoro kypca «l'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHHH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopmaruka»  uyepe3  oOecreuyeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPO(eCCUOHATBHOIO
00pa30BaHUs, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3aJauyaMu Kypca IE€OMETPUU Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIUpsIIOIIMMY U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEUIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CrtepeomeTrpus» yueOHOT0 Kypca T€OMETpPUH;

¢opmMupoBaHue  yMeHHs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M UX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn M yMEHHE HUX NPUMEHATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl UM HAXOAUTH
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MUpPE MHOTOIDAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTUYeCKuX TEOopuid, (pOpMUPOBAHHE MOHUMAHUS POJM AKCHOMATHUKHU MpPH
MPOBEJICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0KAa3aTeIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUsSI UX HPHUMEHSITh, NPOBOJUTH JOKA3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIECHUs CTEPEOMETPUYECKHX 3a/J1a4 U 3a]1a4 C MPAKTHYECKUM COJIEpKaHUEM,
(opMHUpOBaHHE MpPEACTABICHUS O HEOOXOJMMOCTH  JOKAa3aTeIbCTB  IpHU



000CHOBaHUM MAaTeMATUYECKUX YTBEPKIECHUM U POJIM aKCUOMATUKHU B MPOBEJACHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
crocoOHOoCTeM 00y4aromuXxcsi, MO3HaBATEILHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPHH;

dbopmupoBanue (PyHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclO3HABAaTh IMPOSIBICHUS TE€OMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CHUTYaIlUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUS PEANIbHBIX CHUTYyallud, HMCCICAOBAaHUS TOCTPOCHHBIX MOJICIIEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpP)KATEIBbHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekToppl ©  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIYyOJIEHHOM ypOBHE OOYYEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep>KaTeIbHBIM JIHHHUIM Y4eOHOTrO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUH  pachpefessieTcsi He  TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHUs DenepalibHON paboueii
IPOrpaMMBbl, pPACTpPEeIEHHBIM IO ToAaM OO0y4YeHHUS, CTPYKTYPUPOBAHO TaKUM
00pa3om, yToOBI KO BCEM OCHOBHBIM, MPUHITUITHATILHBIM BOIIPOCAM 00 ydJaronIuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TOCIIEIOBATENILHO U MOCTYMATENBHO, C
COOJI0/IEHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKIIIOYATH B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPEJCTABICHUN 00YyYaronInXcsi, pacuiupsis U yriayomsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon k U3y4eHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus s guddepeHnmanuu OOy4eHHS, TMOCTPOCHHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3Yy4YCHHE TeOMETPUH KaK COCTABIISIIONICH yueOHOro mpeamera «MaremaTukay;,

NOATOTOBUTHh OOYYAIOUIUXCS K MPOJIODKEHUIO H3YYEHUsT MaTeMaTUKU C
yaéToM BBIOOpa Oynmymied mpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXITY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 xmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxxeHue NpsSIMBIX B TMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpeuuBawomuecs mnpsMble. [Ipu3Haku CKpeluBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHble
psIMbIE€ B POCTPAHCTBE, MAaPALIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1uiockoctu. [lapannenpbHoe M IEHTpalibHOE MPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbBIE CBOWICTBa MapauieNbHOrO NpoeKTHpoBaHusa. HM3o0pakeHue
buryp B mapajuiebHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMM, yToOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOMCTBA napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
POCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapauIelibHbIE W NEPHEHAUKYJISPHbIE K IIJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O MpSIMOi

NEPHEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  TUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MOPU3HAK  NEPIECHAUKYISAPHOCTH  JIBYX
mIockoctenl. Teopema 0 TpEX NEPIEeHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YOl MEXIY MNPSIMOW M IUIOCKOCTBIO, IBYI'PAHHBIN
yIOJl, JINHEMHBIA yroJjl JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO yTJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsIMOYTOJIBHBIM — MapajulelIeNUIlel W €ro  CBOMCTBA.
Kparwaiimime nytm Ha TIOBEpXHOCTM MHOrOTpaHHUKa. Teopema Diinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBWiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TIpaHei
MpaBWIBHONW nupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUAa, IPABUIBHASA TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTa’Jp,
JNOJEKadAp U UKOCAdIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IION[aJlb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeOpeEMa O IUIOLIAN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM  IPAaBHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
nUpaMubl.

BekTOopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE W IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpA Ha YHUCIIO.
IlonsATHEe KOMILIAaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHApDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAmoyrosibHas  cucreMa  KOOpIMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YToJI MexAy Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTHs: UMIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs] IOBEPXHOCT,
chepuueckasi TOBEPXHOCTb, oOOpasylonue TMoBepxHocTed. Tenma BpameHus:
IWIMH]IP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3auMHoe pacmosiokeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHOBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJLHOTO Tapajienenunena U ciaeActBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOW TMPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
UUJUMHIp, oONHcaHHas okojio IwiauHapa. llepeceuenue cdepsl u mapa c
mIockocThio. Kacanue mapa u cdepsl mIockocThio. IloHATHE MHOTOTpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WJIH TEJO
BpaIlCHUSI.

[Tnomans MOBEPXHOCTH LUIMHApPA, KOHYyca, Momanas chepbl U e€ dacteil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH TOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerus. Pemienue 3anay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BpaIllCHUs: CCUCHUS IWJINHPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CEeYeHHUs KOoHyca (mapajiesibHbie
OCHOBAHHUIO U MIPOXOMASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUSI
CEUYECHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ IMepeHoca
CEeKYILIEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B npoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU TEOMETPHUECCKUX
3a/1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABIWKEGHHWM. Buasl JBWXKEHUH: TapauielbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJbHAasT CUMMETpHUs, IMOBOPOT BOKPYr MPSIMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnnepa.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHH,
npoleayp TpakJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JIPyroe), yMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTHKEHHUW B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJECHHUS, CBA3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHH HAayKh U JEATEIbHOCTHIO YYEHOIro, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCMUTAHME:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpECax 3/I0POBOro U OE30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATHUH H
OTIbIXa, PETyJsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  mpodecCUOHATBbHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEUW KU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJIeM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUM [ pelieHus 3aaad B o00JacTu
OKpY)Karolel cpebl, IJIaHUPOBAHHE IIOCTYNMKOB W OIEHKM HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKu U  OOIIECTBEHHOW  MpPAaKTHKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOH ESITEIIBHOCTH, ATAloB €&
pPa3BUTHUS ¥ 3HAYUMOCTH ISl PA3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEAOBATEIBCKYIO JCSATEIbHOCTD
UHAVBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUW MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIlICHUs, BbIOMpATh HauOoyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
YCTaHABIMBATh MCKOMOE M JIaHHOE, (POPMHPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHyecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMHU, SIBICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(OpMAIUK, TaHHBIX, HEOOXOAUMBIX NIl OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIM3UPOBATH,
CUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HMH(OPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(POPMAIUIO, HPEACTABIATh €€ B pa3iIMuYHBIX (opMax,
WIITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1EKHOCTD UHpOpMaLUH o CaMOCTOSITEIIbHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJsAMU OOIIEHUsI, SICHO, TOYHO, I'PaMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJY PELICHHS 3aJayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/i¢ OOCYXXJIEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOMCK
peIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyde€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
bopMyITHPOBATH PA3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YyJbTaThl PEIICHHS 3aJlauM, SKCIIEPUMEHTA, UCCIIeI0BaHNS,
MPOEKTa, CaMOCTOSTEIHHO BHIOMpaTh (opmaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIMU U 0OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHH
CaMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMH  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJbTATOB, BIAICThH
crocobaMy CaMOIpPOBEPKH, CAMOKOHTPOJIA TpoIecca M pe3ylbraTa pelieHus
MaTeMaTU4YeCKOW 3a/1auH;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JaHHBIX,
HaWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA I[EJIA U YCIOBHIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEIOCTHIKCHHUS PE3yJIbTATOB JIEATEITHHOCTH, HAXOIUThH OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaTbHOM
paboThl TMpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiiarh
BUIBl PabOT, JOTrOBapuBaThCA, OOCYXKIAaTh TMpoOLECC M pe3ynbTaT padoTHl,
0000111aTh MHEHUS HECKOJBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHUs, 0OMEH MHCHHM,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJla B OOLIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUA MAaTEMATHUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUH W CIEACTBUS W3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MpH3Ma,
nupamua, NpsSMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS IS
KJ1accupuKaluy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBS3aHHBIMH C CEUYEHHUEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH IapajuiesIbHOE, LEHTPAJIbHOE 17§ OPTOrOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA TJIOCKOCTb, BBINOJIHATH U300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IWYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JEHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUH W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPHUMEHSSI W3BECTHBIE METOBI
IIPU PELICHUH MAaTEMaTUYECKUX 3a1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPeoOpa30OBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
yepTexax U pUCYHKaXx;

e IPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHATH W3yYEHHBIE MOHSATHUS B
mpoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd CchOopMyTHpPOBaHHOMN
npoOJieMbl, MOJEIUPOBATH pPEabHbIE CUTYAllMd Ha S3bIKE T€OMETPUH,
UCCIIEN0BaTh MTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHMEM T'€OMETPUUYECKUX
MOHATUI M TeopeM, ammapara ajareOpbl, pemarb NpPaKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS I€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kiacca o0y4aromuiics HayquTCs:



CBOOOJTHO ONEPUPOBATH IMOHATUSMHU, CBA3AHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U IIap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJl BpallleHWUs,
00BEMBI U MIIOMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUuEM (HopMyI;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEXTy TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAIlCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HMHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 33/1a4l HAa BBIYMCICHHUE YIJIOB MEXKIY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
1€JI0M, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUY;
CBOOOJTHO OMEpHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUIKCHUI ;

BBIMIOJIHSTh M300pa)KEHHs] MHOTOTPAHHMKOB M TE€JI BpalleHUs IIpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJl BpalEHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 1Iapa;
UCIIOJI30BaTh METOJbl MOCTPOCHMSI CEYEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS

MPUMEHSTh TeOMETpUYeCKre (DAKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
PUMEHEHHMS 3a/1aHbl B SIBHOW U HESABHOU dopme;

pemarps 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXKJIEHUE TEOMETPUYECKUX BEIINYMH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TIOJYYCHHbIE  3HAHUSA  HAa  IPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBbHBIC CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyiaupoBaHHOHW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTh MPAaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPE/CTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (yHAAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuseckue (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3allus 3HaHUM
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300pakeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs mpsimas 1 mIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTns: MEPECCKAOIHNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
TOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKEHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

MHororpaHHUKH, U300paKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TFIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus MPSMBIX U TJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pebpa. M3obpakeHne nepecedeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajis MMOCTPOCHUMA CedyeHHI




15

Mertoa cienoB Uit MOCTPOSHHS CEUCHHI.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHUS CEUCHHM.
CaoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIIaroB
MTOCTPOCHUS

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MOCTPOEHUS

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIHMOHANIBHBIX OTpe3kax. [Tonobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapamienbHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsiMol. Jlemma o repecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IlonsTus: napalsiIeJIbHOCTb HpﬂMOfI n
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/ISHaK
napalsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapauIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOIrOo APYrou npsimoit. Pacuér
OTHOIIEHUI

33

[TapannenpHast mpoeKUus, TPUMEHEHUE
JUIS IOCTPOEHUSI CEYeHHH KyOa 1
napaienenumnena. CBoncTBa
napajuiesienune1a u Npu3Msl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepes TOUKY, He MPUHAAISKAITYI0 TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napauielIbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MMAPALIEIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEYEHUH TPSAMOI C
JBYMsI ITApaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Brruncnenue 1auH oTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIIeuIe e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM U
miockocTH. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyliecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu n MNEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIsipa U3 TOUYKU Ha
MPSMYIO

48

[eprieHAUKYISAp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nepHeHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nmepneHaUKYIApax
(npsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHaAuKyISIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO INIOCKOCTH. ITnockocTu
CUMMETPHN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHuKyJIIPHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA
yriia MEXAy NpsAMbIMU B MHOT'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnenaukynspuelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHms ABYX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIIAIHbIC
3a7a4M, CBA3aHHbIC CO B3aMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXIY CKPELMBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToAHUI MEXITY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [lpaBunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npusma !

2 [Ipssmoit nmapaymenenunen, 1
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Brimykieie MHOTOTpaHHukd. Teopema |
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYPABUIHHBIC 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKH" 1

26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMma BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHO€ pOU3BEICHUE 1

03 Brruncnenue yria Mex;1y BEeKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocrenmue 3aga4u ¢ BEKTOPAMHU 1

98 O06o0011eHne U cucTeMaTu3alus 3HaHUN 1




99 O06o01IeHne 1 cucTeMaTu3aus 3HaHu ! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHne 1 cucTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HMara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoThI padoTsbI
pecypcsbl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, |
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, |
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMUPOBAHHE
10 AHanuTH4YecKue METObI pacuéra yria |
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTH4yecKue METObl pacuéTa yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IJTOCKOCTH, IEPECECYEHUS MPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPsSIMbIE U TIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapanienbHblie NPsSIMbIE U TUIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenbHble NPsSIMbIE U TIOCKOCTH:

21 YIJIbI MEXAY CKPEIIMBAIOIIUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MPSMBIC U

” IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEHUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbIe IPSAMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NepHeHIUuKYIsIpax

24 [lepnieHquKyNIsApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOIA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEeHue: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

29

[Inomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yaABOEHUH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuiesenumea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenéHHoro uuaTerpaiga. Oopém
HAaKJIOHHOHN TIPU3MBI
Brruncnenue 00EMOB TN C MOMOTIBIO

39 onpenenéHHoro uuaTerpaiga. Oopém
MIUpPaMHIbI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

4 CrepeoMeTpHyuecKue 3a/1auu, CBSI3aHHbIE C
00BbEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbIE C
o0bEMamMu MHUpaMUIbI
[Tpuknamaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 WKJIaJIHbIE 33J]a41 110 TEME 'BEMBI
IT "O6
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [IpsaMoit KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. KoHyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

5 Yceuéunslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaape 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMH]IPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MOCTPOCHUEM CEUECHUN LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

53 [IpuknagHeie 3aqa4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

ITepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n u3o0paxeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1a4yu Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"




71

KonTtponesnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uuTerpaiga. Oopém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKUe 3a/1aui, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHyca

76

[Ipuknagaeie 3agaun mo teme "OO0bEMBI 1
IJIONI[a U MOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0bEMBI
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