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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOILEro
oOpa3oBaHHus, TaK KaKk OOECIEYMBAET BO3MOXKHOCTb W3YyYCHUS JUCHUILIUH
€CTECTBEHHO-HAYYHOM HAINpaBIECHHOCTH W NPEIMETOB TI'YMAHUTAPHOIO IMKJIA.
[TockonbKy JOTHYECKOE MBILILIEHUE, (POpMHUpYEMOe NPU U3YUEHUH 00yJatOIIUMUCS
HNOHATUHWHBIX OCHOB TE€OMETPUHU, IpPHU JA0KA3aTEIbCTBE TEOPEM U IOCTPOCHHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUN TP PEIIECHUU T€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb THIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIOTCS IPHU
pelleHny 3a7a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenb ocBoeHUs mporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE UHAMBUAYAIBHBIX CIOCOOHOCTEN 00yUYarOIMXCs TPU U3yUYEHUN
r€OMETPUHM, KaK COCTAaBJISIIOLIEH TMpeAMETHOW obOmactu «Marematuka U
uH(popMaTHKa» Yyepe3 obecreueHre BO3MOKHOCTH MPUOOPETEHUS ¥ UCTIOJIb30BaHUS
Ooee r1yOOKMX reOMETPUUECKUX 3HAHUM U IeUCTBUM, CIEIM(PUYHBIX T€OMETPUH,
1 HEOOXOIUMBIX ISl YCHEIIHOTO MPOPECCHOHAIBHOIO 00pa30BaHusl, CBA3aHHOIO C
UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETpPHUH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOIIMMU U yCUIIUBAIOLIUMH Kypc 0a30BOr0 YPOBHS, SIBJISIOTCSL:

paciMpeHre MpeACcTaBiIeHUs] 0 TEOMETPUHN KaK 4acTH MHUPOBOM KYJIbTYphI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TMpPENCTaBICHHUs O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHMIINX MaTEeMaTHYECKUX MOJEIAX, IMO3BOJIAIOIIMX ONHUCHIBATh M H3ydaTb
pa3HbIe SABJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUWHOTO arapaTa o pas3aeiy
«CrepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHue  yMEHUS ~ BIaJE€Tb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHME TEOpEM,
bopMyT M yMEHHE UX NPUMEHSITb, YMEHHUS [IOKa3bIBaThb TEOPEMBbl U HAXOJUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHMS 3a/aY;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJIEISIX U B PEAIbHOM
MHUpPE MHOIOIPAaHHUKM M Tejla BpAIIEHMs, KOHCTPYHPOBATh TI€OMETPUUYECKHUE
MOJIEIIN;

(opMHpOBaHWE NMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IOCTPOCHHUS
MaTeMaTHUYeCKUX TEeOpHi, (popMHpoBaHME MOHMMAHUS POJIM AKCMOMATUKHU TIPU
IPOBEJCHUM PACCYXKACHUM;

dbopMHpoBaHUE yMEHUS BJIaJETh METOJAMHU J0Ka3aTelIbCTB U aJITOPUTMOB
pEILICHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYK/ICHHUS B XOJI€
pELICHNs] CTEPEOMETPUYECKHUX 3a7a4 M 3a4ad C IPAKTUYECKUM COJIEpKAHUEM,
(dopMupOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS ~ cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECs,
IapajulesIbHble M CKpeluBaromuyecs npsmble. [Ipr3Haku CKpEmMBarOIIMXCs
npsAMbIX. [TapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIIIEIbHBIC
MPSIMBIE B IPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPATIIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W UEHTpATbHOE MPOECKTUPOBAHHUE, HU300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIbHOTO MNPOEeKTHpoBaHUs. W300paxeHue
¢buryp B napayuieJbHOW MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKIy NPSMBIMH B IIpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEN: MapalyieNbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UTYpPbl Ha IUIOCKOCTHU: TETpaj’ap, Napaulelenumne,
IIOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TUNIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPAMOW M INIOCKOCTH, TEOpEMa O NPsIMOM
IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronanpHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
OpsIMOM 10 TUIOCKOCTH, MPOEKLHs (PUTypbl HA TUIOCKOCTh. lleprneHauKyaspHOCTb
IJIOCKOCTEM: NMPHU3HAK MEPIEHAUKYISIPHOCTU JBYX INIOCKOCTEH. Teopema O Tpéx
NIEPIICHIUKYJISAPAX.

VYribl B MPOCTPAHCTBE: yroJl MEXAY MNPSIMOM U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBII U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IJIOCKUX YIJIOB MHOI'OTpaHHOro yriia. CBOMCTBA IUNIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKH

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAas U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapaienenuner, TpsAMOYTOJIBHBIN NTapaJIEICUIE] U €T0 cBoWicTBa. KpaTuanimme
IIyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiuepa. IIpocTpaHcTBeHHas
teopema I[ludaropa. I[Tupamuaa: n-yroyibHas nupamuja, NpaBuibHas U yceUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEW MPABUIHLHOW MHUPAMHUJIBIL.
[IpaBuiibHBIE MHOTOTPAHHUKH: MpaBWIbHAA MpU3Ma W MpaBUIIbHAS NUPaMUIA,



IpaBWIbHAs TPEYroJbHas MUPAMU/JIa U IPaBUIIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O NPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAP, JOAEKA AP U UKOCAP.

Brluncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHaiad, YIJIbl.
[Inomanes OOKOBOW MOBEPXHOCTM W TOJHOM TMOBEPXHOCTH MNPAMON IPU3MBI,
TIOMIAh OCHOBaHMH, TeoOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOU pu3Mel. [omaas
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBL.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  PABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUIBHOM MHOIOIPAHHUKE: CHUMMETPHS
napajuiejenunesa, CUMMETPUS NPABWIbHBIX IPU3M, CUMMETPHUs IPaBUIBHOU
MIAPaMHU/IBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABJICHHbIE U  IPOTHUBOIIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTue xoMiutaHapHble BEKTOpHI. [IpU3HaK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IoKEHUUM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexXIy BekTtopamu. CkaasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalmenus

[TonsiTusa: UOUIMHApPUYECKass MOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTed. Tema BpareHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacrnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHus Ha
wiockocTH. Pa3Béprka nnnuHapa u konyca. CuMMmerpus cepsl U mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSIMOYTOJIBHOTO Tapajvienenunena u ciueactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOM MpU3MBbl, IWINHIPA, TUPaMUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CErMEHTA.

KomOunanmu Tenm BpaiieHUss U MHOTOTpaHHUKOB. [lpu3ma, BhucaHHas B
IWIMHApP, ONHCaHHAs oOKojo IpuuHapa. llepeceyenne cdepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJIU TEJO
BpaIllCHUS.



[Tnomane MoOBEpXHOCTH LMWJIMHJIpA, KOHYyca, IJIOW@Aab cepbl U €€ yacTei.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJIEH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IIJIOCKOCTH € UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOIPAHHUKOB U T€JI BPAIICHUS: CEYEHUS LUIUHAPA
(mapayéienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIUE YEpPe3 BEPIIHUHY), CEUEHUS 11apa, METOAbl OCTPOCHHUS
CEYEHUN: METOJ| CIEA0B, METOJ BHYTPEHHErO ITPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUsA. lIpAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. PasnoxkeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBIN METO/] PU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxkenus. [[Br>keHUsT U paBeHCTBO (UTYD.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMXKEHUH: TapauIelbHBIA IIEPEHOC,
LEHTpaJbHas CHUMMETPHS, 3€pKabHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasxknanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIUCKOr0 OOLIECTBA, IPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, TMPOIECAYP
rpaXaaHCKOro  oOmiectBa  (BBIOOPHI,  OMpPOCHI M JIpYroe),  yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTHUKH, IEHHOCTHOE OTHOUIECHHE K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYyTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCHUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM aclieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJOPOBUTEIBHON €SI TENHHOCTBIO;

6) TpynoBoe BocnuTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TpPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynmymieit npodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



caMOOOpa30BaHMI0O Ha MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HANPAaBIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COIMAJIBHO-2KOHOMHMYECKHUX TPOIIECCOB Ha COCTOSIHME MPUPOAHON M COLMATBHOM
Cpe/ibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKpY’Karoliel cpeibl, IMJIAHUPOBAHHE TOCTYNKOB M OILEHKH HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IECTBEHHOMN MPAKTUKK, TOHUMaHHE MaTeMaTUYECKON
HayKH Kak cephl YeIOBEUYECKOM ACATSILHOCTH, ITANOB €€ pa3BUTHA M 3HAYUMOCTH
JUIS Pa3BUTHSL IMBUJIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MAaTE€MaTHUYECKOU
KYJBTYPOU KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTh MPOECKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble jjoruveckue aeiicTBus:

BBISIBJSITh M XapPaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIIEHUH MEXJy MOHATUAMH, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIIH,
OCHOBaHMSI /17151 0000ILIEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTIO aHAIN3a;

BOCIIpUHUMATh,  (GOpPMYyJIUpPOBaTh U  NPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B
(dakrax, NaHHbBIX, HAONIOACHUSX W YTBEPKICHUSX, NpeAsiaraTb KPUTEPUU I
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUUN;

JieNaTh BBIBOJABI C MWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, [IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3ahaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BEIOMPATh HanboJee NOAXOAAIIUN C YYETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBareabCKHe AeiicTBUSA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITUIO PA3THUYHBIX BUIOB U (PopM
MpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
LEJIAMH OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUsS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH ITOJYy4YECHHBIM pE3yJIbTAT;

B X0/ 00CYXJI€HUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pellaeMol 3aJayd, BbBICKA3bIBaTh WJEHM, HAllEJEHHbIE HA IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXACHUSA C CYXACHUSMHM JPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh PAa3jIMYMe M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IIPENCTABIIATh PE3YJIbTAThl PEIICHUS 33J1a4H, DKCIIEPUMEHTA, UCCIEA0BAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3ajad
MIPE3EHTALMN U OCOOEHHOCTEN ay JUTOPHUH.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
criocobaMu CcaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIBI paOOT, IOTOBApPUBATHCS, OOCYKAATh MPOLIECC U Pe3ybTaT pad0Thl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOEI0 BKJIA/a
B O0mMI TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kinacca oOyyvaromuiicst Hay4uTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIICHUH 3324 U MTPOBEJICHUHN MATEMAaTHUYECKUX PACCYKICHUN;

e TMPUMCHATH aKCHOMBI CTEPEOMETPUHU M CIICIACTBUS W3 HUX TPH PEIICHUU
TCOMETPUICCKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATHL TOHATHUSMHU, CBS3aHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MNPSIMOU H
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMH, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
NUpaMuJa, MPSMOYTOJIbHBINA apajuienenunesn, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOJAHO ONEpUPOBATH  IOHATUSIMH, CBS3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINIOJHSTH napajijienbHOe, LEHTPaAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAHKE (PUTYP HA IUIOCKOCTh, BBIMOIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHs] MHOTOTPAHHUKOB PAa3JINYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTeMaTHYECKUX OTHOLUEHUH H
HaXO0XKJEHUE FEOMETPUYECKUX BEIMYNH, IPUMEHSS N3BECTHBIE METOIbI IIPU
pPELICHMM MaTEeMaTUYEeCKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpEACTBA M  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, NpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHOOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

e IPUMEHATH TIOJYYECHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh M
AHAJIM3UPOBATh PEAJBHBIE CUTYallUH, NIPUMEHATH W3YYCHHBIE IOHSTHUS B
mpolecce IOUCKA  pelleHus MaTeMaTU4yecKu CHopMyJIHpOBaHHOM
npoOJIeMbl, MOJAEIUPOBATh pEaJIbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUHA M TEeopeM, amnmapaTta aiareOpbl, pelaTh MPaKkTUUYECKHE 3ajauu,
CBSI3aHHBIE C HAXOXKJIEHUEM F'€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM 4acTH yHIAMEHTA PA3BUTHS TEXHOJIOTHH.

K konity 11 kiacca oOyJaronuicst HAy4YuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJIyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacno3HaBaTh Teya BpalieHus (UWIMHAP, KOHyC, cdepa u 1map)
OOBSACHATH CIIOCOOBI OJYUYEHHUS TeJl BPAIlCHUS;

KJIaCCU(PULIMPOBATh B3aUMHOE PaCIoOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIlEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSMH, CB3AHHBIMH C KOMOWHALMSIMH Tell
BpaIlieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IO MU TOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALCHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTh HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMUu;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHE 3a7a4i Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEUICHUU;
CBOOOJTHO OMNEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKEHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TpU
MapajyIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPIKICHHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/ay, MPEANOJaraloliuX HECKOJbKO MIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTth 3ajJadyd Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUN U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIIMYUUH;

MIPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

MIPUMEHSIThH NOJIyYEHHbIE 3HAHUS HA MMPAKTUKE: CPABHUBATH, aHATU3UPOBATH
U OILICHUBATh pEAJIbHbIE CUTYallud, MPUMEHSATh HW3YUYEHHBIE TOHATHUSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHOUN MPOOIEMBI, MOACIUPOBATh pealibHbIe CUTyalluu Ha
A3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENIN C UCIIOIb30BaHUEM
reOMETPUYECKUX TOHSATUH W TeOopeMm, ammapara ajireOpbl, pelarhb
MPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM TI'€OMETPUYECKUX
BEJINYUH,;

UMETh TpeCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMMmblI Bcero Konrpoaniibt HpakTieckue o0pa3oBaTe/bHbIC
e padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23
5 B3aumHOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeH,[[I/IIEYHSIpHOCTb HPSIMBIX U )5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOsHUSA 16 1
MHororpaHHuKu 7 1
BexkTopsl B mpocTpaHCcTBE 12
2 HOBTOPeHI/Ie, 000011IeHNe U CUCTeMaTH3aIHs 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KIIACC

KoJsm4yecTBOo 4acos DJIeKTPOHHbIE
Ne ni/m f:;?;?;f;::me PAsIeIon M Tem Beero KounTtposbHbl IIpakTuyeckue f:;l:)(zl:::)(:a]:;)mnble
e padoThI padoThI pecypesI
1 AHanuTudeckas TeOMETpHs 15 1
5 [ToBTOpEHHE, 06061ueH1:Ie 51 15
CHUCTeMaTH3alrs 3HaHUI
O0bEéM MHOrOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaayu moBEPXHOCTH U OOBEMBI 9 |
KpPYTJIbIX TEJ
6 JBmxeHus 5
7 [ToBTOpEHME, O606H16HI:I€ u 17
CcHUCTEeMaTH3aIlus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThl

JlaTa
HU3yYeHUSs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

OcHOBHbIE MpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJlJIEIbHbIX
NPSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs cTEpeoMeTpuH: TOUKa, IpsAMa,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKEHUS HAa PUCYHKE
TUIOCKOCTH, MapajIeIbHbIX MPSMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepecekaronmecs npsimas ¥ miocKocTh;
MOy IPOCTPAHCTBO

[TonsTHs: MepeceKaroluecs MIOCKOCTH,
nepeceKaromnmecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0ObEKTOB

AXCHOMEI CTCPpCOMETPUHU U IICPBLIC




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crneactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U ITIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT UYEPE3 UX
pEbpa. M3obpakeHue nepecedecHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue oCTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

11

N300pakenue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT UYEPE3 UX
pEdpa. M3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue oCTpOCHHBIX CEYCHUI
pa3HbIMM LIBETaMU

12

N300pakeHue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pEbpa. M3o0paskeHne nepecedeHus
MIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamnBanue OCTPOCHHBIX CEYCHUI
pa3HbIMM LIBETaMU

13

N300paxkeHre CeueHUi MUpaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 X
pebpa. M3o0paskeHne nepecedeHus
MOJTYYCHHBIX TIOCKOCTEH.




PackpaivBanye mocTpoOeHHbBIX CEYEHUN
pa3HbIMH LIBETaMU

14

Mertopa cnenoB i HOCTPOESHUS CEUEHHH

15

Mertop cie10B /Uil HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

16

Meroa cnenoB At MOCTPOSHUS CEYEHU M.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
IIOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MTOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
MTOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLUOHANIbHBIX oTpe3kax. [logobue
TPEYrOJIBbHUKOB




22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeThl B ceUeHHIX Ha
BBIHOCHBIX YepTexax. McTopus pa3BuTHs
IJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTBe. CKpeluBaroImuecs
npsmeble. [IpusHaky cKkpemuBaromuxcs
IpAMBIX. HapaHHeHBHI)IG IpsAMBIC B
MIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMON IapalIeIbHOM
JAHHOUW MPAMOM, NPOXOASIIEN Yepe3
TOUYKY IIPOCTPAHCTBA U HE JIeKallel Ha
JAHHOM npsAMou. Jlemma o nepeceyeHun
napalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMeIX. Teopema
0 TpEX MapajuleNIbHBIX NPsAMBIX. Teopema
0 CKPEIIMUBAKOIIUXCS MPAMBIX

27

[TapamienbHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWMCTBA AapAJUIEIBLHOTO
MPOEKTHUPOBaHuUs. M300paxeHne pa3HbIxX
¢buryp B napajsienbHON MPOESKIIMU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII
MEXY MPSIMBIMHU

29

3amaun Ha MOKA3aTEIHCTBO U




UCCIIeIOBaHKE, CBA3aHHbIE C
PacmosoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapasuIeTbHOCTD NIPSAMOMN U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U TUIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MPSAMOMN U
IUIOCKOCTH

31

FCOMeTpI/ILIGCKI/IC 3aJa4U Ha BBIYHCJIICHUC
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILETO
4yepes3 JAHHYIO NPAMYIO Ha YEPTEXKE U
MapajyIeIbHOTO IPYyTron npsamoit. Pacuér
OTHOILICHU I

33

[TapannenpHas npoexuus, IpUMEHEHUE
VIS IOCTPOCHUS CEYCHHM Ky0a u
napauienenunena. Ceoicraa
napajuieJienumnea u mpu3Msl

34

Hapannenbﬁme IIJIOCKOCTH. HpI/I3HaKI/I
napaisiIeJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema o0 mapaIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOIAIICH Yepe3 TOUKY, He
MIPUHAISIKAITYIO0 TAaHHOM TIIOCKOCTH U
CIICJICTBUS U3 HEE

36

CaoiicTBa napamienbHbIX MJIOCKOCTEH: O




MapajuIeIbHOCTU MPSIMBIX IEpECeUeHuUs
MIPU NEPECEUEHUH IBYX MMapalieIbHbIX
IJIOCKOCTEN TpeThe

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kax napaielabHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY MMapalIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSMOH ¢
JBYMs IIapaJljIeIbHBIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Mudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOILHOTO
napaJiesienunesa

41

Brrancienue JJIMH OTPC3KOB B KY6C n
IpsAMOYT'OJIBHOM ITapaJJICIICIIUIICAC

42

[lepneH UKy IIPHOCTD MPSIMOM U
mockocTH. [Ipru3Hak
NEPIECHIUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH

43

[lepneH UKy IIPHOCTD NPSMOM U
mockocTH. [Ipru3nak
MEPIEHIUKYISIPHOCTH IPSIMOHN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHANKYISPHON K INIOCKOCTH




[1nockocTu U epneHAuKyIsIpHbIE UM

5 MpsiMble B MHOTOTpPaHHHUKAX

46 [1nockocTu U epneHANKYISIPHbIE UM
MpsIMblE B MHOTOTpaHHHUKAX
[lepnieHiuKyIslp ¥ HAKJIOHHAS.

47 [TocTpoenue nepneHauKyIsApa U3 TOUKU
Ha IPSIMYIO
[lepneHuKyIsIp U HAKIOHHAS.

48 IlocTpoenne nepneHuKyIsapa u3 TOUKU
Ha MPSMYIO

49 Teopema 0 TpEX MepreHANKYIApax
(mpsiMast u oOpaTHas)

50 Teopema o Tpéx nepneHAUKYyIsIpax
(mpsimast m oOpaTHast)

51 Yron Mexay CKpenmBarOIUMUCS
MIPSIMBIMUA
[Touck neprneHaANKyYJISPHBIX MPSMBIX C

52 MTOMOUIBIO EPIIEHANKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceueHuii Kyda, MpU3MBL,

54 MPABUJIbHOM MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHANEHOU MPOEKIINH
[TocTpoenue ceuenunii Kyba, IpU3MBI,

55 MPaBWIBHON MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHANILHOM MPOEKIINH

56 CuMMeTpust B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocT




CUMMETpPU B MHOTOTPaHHUKAX

57

[Ipu3HaK neprneHANKYIJIAPHOCTH IPSIMOU
U IUIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH J0 MJIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUM OT TOYKH 0 MJIOCKOCTH

60

CriocoObl OMYCTUTh MEePIEHANKYIISPHIL:
CUMMETPHUS, CABUT TOYKH TIO
napajuiebHOM MpsSMOi

61

CrBur 1o HenapayIeIbHON MPSMOH,
W3MEHEHUE PACCTOSHUI

62

KonTponbhas padota "B3aumnoe
pacnoioKeHNe MPSAMBIX U INIOCKOCTEN B
npocTtpancree”

63

[ToBTOpEHME: Yyrosl MeXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IloBTOpEHME: YrOa MEXKIY
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckue METO bl BEIYUCICHHUS
yriia MeXJy NpSMbIMU B
MHOT'OI'paHHHKaX

66

JByrpanubiii yroja. CBOMCTBO JUHEUHBIX
yTJI0OB IBYTPAHHOIO yTria

67

[TepieHAMKYISAPHBIE TIIIOCKOCTH.




CBoiicTBa B3aMMHO MEPIIECHIUKYISPHBIX
IIJIOCKOCTEMN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
IepeCcedyeHms ABYX IIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyTOBHBIN Mapasuienenunesn; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJILHOTO
napajuiesIenuIe1a

70

TeopeMa 0 nuaroHany NpsAMOyIroabHOTO
napajuleJenuIea u clIeCTBUE U3 Hee

71

CTepeOMeTpI/I‘ICCKI/IC " IPUKJIAIHBIC
3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTU

72

HOBTOpeHI/IeZ CKPCHIMBAOIINECCA
MIpsAMBIC, IMMapaAJUICIIBbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOI'OI'PaAHHUKAX

73

[Tapa mapaenbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPEIBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TNIOCKOCTH

75

Brruncnenue paccTossHUN MEXIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYIJISIPHON
IUIOCKOCTH

76

TpéXrpaHHblid yroJl, HEpaBEHCTBA IS




TPEeXTpaHHbIX YIIIoB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO YTJia

DneMeHThI ChepUIeCKOi TeOMETPHH:

77 1
reoJIe3nYeCcKue JIMHUMU Ha 3emiie

73 Konrponsnas padora "Yrisl u |
paccrosiHus"

79 CucremaTu3zanus 3HaHUN |
"MHOrorpaHHHK 1 €ro 3J1€MEHTHI"

20 ITupamuna. Buaer mupamun. [IpaBunbsHast ]
nvpamuja

21 [Tpusma. [Ipsmasi 1 HaKJIOHHAS MPU3MBI. |
[IpaBunbHasg npuszma

%) [IpsiMo#t napaynenenunen, 1
MPSIMOYTOJIbHBIN Mapaienenumes, Kyo

23 Beinyxknble MHOrorpanHuku. Teopema 1
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Olinepa. [IpaBunbpHbIE 1 1
MOJTYIPaBUIIbHBIE MHOTOTPAHHUKHI

85 Kontponbhas pabora "MHororpaHHuKu" 1

26 [lonsiTHe BeKTOpa Ha MJIIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3noctp BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1




Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
TJIOCKOCTH
92 CkansipHO€ TTpOoU3BEICHNE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1
95 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O060061IeHre U crucTeMaTu3alus 3HaHu| 1
99 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHui 1
100 Wrorosas koHTposibHAs paboTa 1
101 Hrorosas koHTpoJibHAs paboTa 1
102 O000111eHIE U CUCTEMATH3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka KonTtpoubnbie | IIpakTnueckn
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl
[ToBTOopenue Tembl "KoopanHaThl
1 BEKTOpA Ha IUIOCKOCTH U B |
npoctpaHcTse"
5 [ToBTOpenue Temol "CkansipHoe |
MPOU3BEJCHNUE BEKTOPOB"
3 [ToBTOpenue TeMspl "Brruncienue yria |
MeX/1y BEKTOpaMu B IpOCTpaHCcTBe"
4 [loBTOpEHME TeMbI Y paBHEHNE IPSIMOH, )
MPOXOSIIEH yepe3 ABE TOUKH"
5 VYpaBHEHME IJIOCKOCTH, HOPMAJIb, I
YpaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, 1
ypaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeaeHue 1
2 JIuneliHble HEPABEHCTBA, JINHEWHOE |
MIPOrpaMMUpPOBAaHNE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUPOBAHNE
10 AHanuTH4yecKue METObI pacuéTa yria 1

MCXKAY NPpsAMBIMA B MHOT'OI'PAHHHUKAX




AHanuTuyeckue MeTobl pacuéTa yria

H MEXKy INIOCKOCTSIMA B MHOTOTPaHHUKAX

12 dopMya pacCTOSHUA OT TOYKH 10
IJIOCKOCTH B KOOPJAMHATAaX

13 HaxoxneHue paccTosiHUI OT TOUYKH 10
TUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHuil OT TOUYKH 10
IJIOCKOCTH B MPAaBUJIBHON TUPAMHUJIE

15 KontponbHas padota "AHamuTH4YecKas
reometpus”

16 CeueHnss MHOTOTPaHHUKOB:
CTaHJapTHBIE MHOTOIPAHHUKHU

17 CeueHust MHOTOIPaHHUKOB: METO/
CIIEJIOB
CeueHust MHOTOI'paHHUKOB:

18 CTaHJapTHBIE INIOCKOCTH, NIEPECCUCHUS
NPSAMBIX U IIJIOCKOCTEMN

19 [TapasnienbHble NIPsMBIE U TUIOCKOCTH:
NapauIeNIbHbIE CEYECHHUS

20 [TapanienbHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOILIECHHM
[TapanienbHble MpsIMbIE U TNIOCKOCTHU:

21 YIJIbl MEKTY CKPEIIMBAOIIUMUCS
MPSAMBIMU
[lepneHiuKyIsipHbIE IPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl

MEPIEHANKYISIPHBIX INIOCKOCTEN U
NPSAMBIX, CHMMETPUU MHOTOTPAaHHUKOB




23

[lepneniukysipHbIe MPSIMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
MePIEeHIUKYISIpax

24

[lepneHquKynsipHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIVH B
MHOT'OTPaHHUKAX

25

IToBTOpenue: mwiomanu
MHOTOYT'OJIbHUKOB, OPMYJIbI JIs
TUTOIIA IeH, COOOpakeHHUS 110 100HSI

26

[ToBTOpEHue: muomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIsI
Iomaaen, cooopakxeHus moa00ust

27

[ToBTOpEeHMeE: mIomaau
MHOTOYTOJILHUKOB, (POPMYIIBI JIJIst
ionaaen, cooopakxeHus moaoous

28

[Tnomanu ceyeHnit MHOTOTPaHHUKOB:
IUTOIIAIN TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS MOA00us

29

[nomaay ceyeHnii MHOTOTPaHHUKOB:
TIJIOIAIH TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MO00Us

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

31

O06BeM Tena. OOBEM MPSIMOYTOIBHOTO
napajieenuiesia

32

3amaun 06 yaBoeHuH Kyba, o
KBajpaType Ky0a; 0 TPHUCEKINH yriia




33

CrepeoMeTpHyeCcKHE 3a/1a9H, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napauiesienumnea

34

[IpuknagHeie 3a1a4n, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIHBHOTO
napajuiesenumena

35

O0BEM NpsIMO TPU3MBI

36

CrepeoMeTpHuueckue 3aJauu, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

37

IIpuknanHele 3a1a4uu, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI

38

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. O0neEM
HAKJIOHHOU MPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ IOMOILBIO
onpenenéHHoro uHTerpaita. OonéM
HI/IpaMI/I)IBI

40

®opmysa 00bEMa MUPaMUIBI.
OTtHolIeHHEe 00HEMOB TUPAMHUL C
OOLINM YIJIOM

41

dopmyna 00bEMa MUPaAMHIBL.
OTtHolIeHHEe 00BEMOB TUPAMHUL C
O0IIKM YTIIOM

42

CrepeoMeTrpuueckue 3ajaul, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW TPU3MBI

43

CrepeomeTprUecKue 3a1a49M, CBI3aHHBIC
¢ 00BEMaMH MUPAMHU/TBI




[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsA3aHHBIE C 00HEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenne o0bEMOB. Borunicienue
paccTosiHUS 710 MIIOCKOCTH

47 Konrtponsnas padora "O0béM
MHOTOrpaHHUKa"
unuuapuydeckasl TOBEPXHOCTb,

48 o0pa3yrolne HUIMHIPHIECKON
MOBEPXHOCTHU

49 Hwmaap. [psmoit KpyroBoul UIUHAIDP.
[1nomaae NOBEPXHOCTH LIMIIMHIpA

50 Konnueckast moBepXHOCTh, 00pa3yroime
KOHHMYECKOU MoBepxXHOCTH. KoHyC

51 CeueHue KOHycCa IIOCKOCTHIO,
napaJieIbHOM MIIOCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM NTOBEPXHOCTHU KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,

IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHyCa




56

CrepeoMeTpuyecKkre 3aja4u Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MMOCTPOCHHUEM CEUCHMI MIHHIIPA,
KOHYyca

57

HpI/IKHa,Z[HI)IG 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

58

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
ONUJIMHAPOM

59

Codepa u map

60

[lepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u nzobpaxenue mapa

61

[lepeceuenue cdepsl u mapa c
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 nzobpaxenue mapa

62

VYpasuenue cheprl. [Lnomans chepsr u
e€ yacrei

63

Cummerpus cheps! u mapa

64

CrepeoMeTrpuueckue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chpepoit U mapom,
MIOCTPOCHUEM UX CEYEHMH MJIOCKOCTHIO

65

CrepeoMeTpuuecKkue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOlt U MIapoM,
MOCTPOECHUEM UX CEUEHHH MIIOCKOCTHIO

66

[IpuknamHbie 3a7a9u, CBSI3aHHBIEC CO
chepoit u mapom




67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCJICHUSI B OKPY>KHOCTH,
CTaHJapTHBIE TTOT00US

68

Pazauunnie KOM6I/IHaHI/II/I TCJI BpalllCHUSA
1 MHOTOTpPaHHHKOB

69

3anauu 1o reme "Tena v MoBEpXHOCTH
BpaieHus"

70

3anaun o reMme "Tena v MOBEpXHOCTH
BpaiieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpaleHus"

72

O6bem mumHapa. Teopema 06 00bEMe
MPSIMOTO IMJIHHAPA

73

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uaTerpaina. O0néEM
KOHyca

74

TTnowaau OOKOBOM U NOJIHOM
MIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
C BBIYMCIICHHEM 00BEMOB LIMIIMH/PA,
KOHyca

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
U TUIOLIAAM MOBEpXHOCTEM Ten"

77

OO0BEM 11apa M MapoBOTo CEKTOpa.
Teopema 06 00bEme mrapa. [Tnomaas
chepsl. CTepeoMeTprUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
1rapa, mapoBOro CErMEHTa M apoOBOTO




CeKTOpa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
omaasio cgepbl. COOTHOIEHUS
MEXTy TUTOIIASIMH TOBEPXHOCTEH U
00BEMaMH OJO0HBIX TEI

79

[TonoOHEbIe Tena B MPOCTPAHCTRE.
N3menenne 06bE€Ma npu mogo0uu.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYMCIIEHUEM 00BEMOB TeIl U
IJIOIIAIeH TOBEPXHOCTEN

80

KonTponbras pabota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

81

JIBHKEHUS TPOCTPAHCTBA.
OtoOpaxenus. JBIKEHUS U paBEHCTBO
¢uryp. O0mire cBOHCTBa IBMKEHUI

82

Buael nBukeHuii: napauienbHbIA
MEPEHOC, IIEHTPaJIbHAasl CHMMETPHS,
3epKabHasi CAMMETPHS], TOBOPOT
BOKpYT NPSAMOU

83

[IpeobpazoBanms mogodwus. [Ipsmas u
ctepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHCHUC NBUKCHUA

85

KonTponbras pabota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromiee nosropenue 11 monarui
U METOJ0B Kypca reomerpuu 10-11




KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"[TapaisienbHOCTD NPSIMBIX U
IJTIOCKOCTEH B MpOCTpaHCTBE"

87

O6o06mmatomiee nopropenue 11 nonaruit
" MeTo0B Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3aIlHsI 3HAHMIA:
"Bekrtopsl B mpocTpancTBe"

88

Ob6o61maromiee nopropenue 11 nonaruit
U METO0B Kypca reomerpun 10—-11
KJ1aCCOB, CUCTEMaTH3aIlHsl 3HAHMIA:
"BexTopsl B mpocTpaHcTee”

&9

Ob6o6maromiee nosropenue 11 monaruit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHUMH:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromiee nosropenue 11 monarui
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

Ob6o06maromiee nosropeHue 11 moHaTui
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLUs 3HAHUI:
"[1nomaan MOBEPXHOCTH U O0BEMBI
KpyTibIX Ten"

92

O6o61maromniee nopropenue 11 nonaruit
U MeToJ10B Kypca reometpun 1011
KJIaCCOB, CUCTEMATH3aLMsI 3HAHWUM:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX Ten"




93

HroroBas koHTpoiapHas paboTa

94

Wrorosas koHTpoJsbHAs paboTa

95

[ToBTopenue, 06001ICHNE U
cUCTeEMAaTU3alusg 3HaAaHUN

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BuTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHIA

98

HcTopus pa3BuTHS CTEpEOMETPHUH KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHI

99

Hcropus pa3sBuTHs CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pa3sBuths CTepeOMETPUH Kak
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
HAyKH U €€ pOilb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsieMble MPeIMETHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
npoBepsieMor .
00pa3oBaTe/IbHOI POrPaMMBbI CPETHEr0 00LIero 00pa3oBaHuUsI
0 pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOYKa, PAMasi, IIIOCKOCTh
79 [IprMEHSTh aKCHOMBI CTEPEOMETPHU W CICICTBHUS W3 HUX IPH PEIICHUN
’ reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHSATHSIMH: MAPAUIETbHOCTE ¥ IIEPHEHIUKYISPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccuunupoBars B3aMMHOE PACIIONIOKEHHE MPSIMBIX U TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATHSIMH: JBYTPAHHBIA YIroJl, PaHU JBYIPAHHOIO yIJia,
7.5 pedpo ABYrpaHHOIO yIia, IMHEHHBIH yrojl JBYIPaHHOrO yIiia, rpajycHas
Mepa JIByrPaHHOIO yIJia
76 OmnepupoBaTh TMOHATHSIMHA: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBII
’ MHOTOTPaHHHMK, 3JIEMEHTHI MHOTOIPAaHHHKA, PaBUIIBHBIA MHOTOTPaHHUK
77 Pacrio3HaBaTth OCHOBHBIC BHIbI MHOTOTPAaHHHKOB (ITHpaMua, MPU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)
KnaccuuuupoBats  MHOTOIPAaHHWKH,  BBIOMpas ~ OCHOBaHUWs  JJIs
78 kiaccuuraruyu  (BBINYKJIbIE W HEBBIIYKJIBIE  MHOIOTPAHHHKH,
' OpaBWIbHBIE MHOTOIPAHHMKH, INPAMbIE M HAKJIOHHBIE  IIPU3MBI,
napauieIeTunebl)
79 OnepupoBath HOHATHAMU: ceKymast TUIOCKOCTb, CedyeHHe
' MHOTOTPaHHHKOB
710 OOBSICHITh  NPUHIMIOBI  [OCTPOCHHUS  CCUCHHH  MHOTOTPAHHHKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh CeYeHHs MHOTOTPAHHHUKOB METOJOM CJIEJOB, BBINOJIHSITh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYD:
BH/] CBEPXY, COOKY, CHU3Y
Pemath 3a71aun Ha HAXOXJICHUE TEOMETPUYECKUX BEJMUHMH 110 00pasiam
WIK aJrOpUTMaM, TPUMEHSS HM3BECTHBIC AHATUTHYECKHE METOMIBI IMPH
7.12 pellleHHH  CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYMCIICHHE
PacCTOSIHHI MEXKIy IBYMSI TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKHIO
IUTOCKOCTH, MKy CKPEIIMBAIOIIIUMHUCS PAMBIMU
713 Pemiath 3a71a4n Ha HAXOXICHHUE TEOMETPUYCCKUX BEUUYHMH 110 00pasiam

HJIN aJITOpUTMaM, NPUMCHASA H3BCCTHBIC AHAJIUTHYCCKHUEC MCTOAbLI ITPHU




pElIeHNU CTaHIAPTHBIX MaTEMaTHYECKHX 3a/a4 Ha BBIYMCIIEHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY MPSIMON U IJIOCKOCTBIO,
MEX/1y TNIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW MHOTOIPaHHUKOB
(mpu3ma, nupamuaa) ¢ NpUMEHEeHHEM (GOpMYJl, BBIYUCIISATh COOTHOILICHUS
MEXIy IUIOIIAIIMU MTOBEPXHOCTEH, o0BEMaMH 10J100HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUSMHM: CUMMETPHsI B IMPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBATh M HHTEPHPETUPOBATh HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, NpPEeJCTaBICHHYIO Ha
4epTeKax U pUCYHKax

7.17

HpI/IMeHHTB TCOMECTPHUICCKUC (l)aKTBI IJIL peIICHUsT CTCPCOMETPUIYCCKUX
3a4aa4, IPEAnoJIaratommux HCECKOJbKO HIAaroB peuICHU:A, €CJIU YCIOBHUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

7.18

[IpumensTh mpocTeiline MporpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a

7.19

[IpuBOAUTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
YKU3HH, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

7.20

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PeAIbHbIE
CUTyallUH U IPUMEHSTh U3YUYEHHbIC TOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTreMaTu4ecku  CHOpPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIe CUTYyallMH Ha A3bIKE T€OMETPUHU, UCCIEA0BATH MOCTPOEHHBIE
MOJIEJH C UCTIOIB30BaHUEM T€OMETPUUYECKUX TOHATHUI U TEOPEM, anapara
anreOpspl, pemaTrh MPAKTUYECKHUE 3a7a4M, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEITUIUH

11 KITACC

Kon
npoBepsieMor
0 pe3yJbTarTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0OCBOCHUS OCHOBHOM
oﬁpasoBaTeanoﬁ NnporpamMmasl CpeaHETO 0011ero 06pa30BaHI/Iﬂ

6 I'eomeTpus
OnepupoBaTh MOHATUSMH: IUJIMHIPUYECKAsS MOBEPXHOCTh, 00pa3yIoIIne
6.1 UWINHAPUYECKOW TMOBEPXHOCTH, IMJIMHIP, KOHUYECKAas IMOBEPXHOCTbD,
' oOpasyronime  KOHMYECKOH  TIOBEPXHOCTH, KOHYC,  cepuueckas
IOBEPXHOCTH
6.2 Pacnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TIOYYECHHSI TEJT BpaIlCHUS
6.4 KrnaccudumnupoBaTs B3aUMHOE pacofiosKeHUE CPEephl B MTIOCKOCTH




6.5

OnepupoBaTh TOHSATHUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTa CErMEHTa, IIAPOBOM CIIOW, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOS, IAPOBOM CEKTOP

6.6

Boruncnsate 00bEMBI M IJIOMIAAM TOBEPXHOCTEW TEJ BpallleHUs,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (PopMyIT

6.7

OnepupoBaTh TOHATHSMH: MHOTOIPDAaHHHK, BIIMCaHHBIM B cdepy u
OIMCAHHBIN OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOI'PAaHHUK WU TEJIO
BpalICHUs

6.8

BBIYHCIsSTE COOTHOIIEHUS MEXK/TY TUIOMIAISIMU IIOBEPXHOCTEH 1 00hEMaMHU
MOAOOHBIX TEN

6.9

N3o0paxaTth u3yyaembie (GUTYPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIMONHATE  (BBIHOCHBIE) IUIOCKHME YEPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUI CBEpPXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tel
BpaICHHS

6.11

W3Bnekatb, MHTEPIPETUPOBATh U MPEOOpPa3OBbIBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
YyepTekax U pUCYHKax

6.12

[TpumeHsTh TeoMeTpuYecKre (aKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIIIONAralliuX HECKOJIbKO IIArOB DPELICHMs, €CIU YCIOBHUS
IIPUMEHEHNUS 33J1aHbl B IBHOU opMe

6.13

OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMOMHATE JIEWCTBHS CIO0KEHHsST BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXXCHHUSI BEKTOpA Ha YHCIIO, OOBSACHATh, KAKMMHU CBOWCTBAMH OHH
00J1agaroT

6.15

HpI/IMeHSITI) IIpaBHJIO IapaJuICICIIUIICaa Npu CI0OXKECHHUHU BEKTOPOB

6.16

OnepupoBaTh MNOHATUSMU: JIE€KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIHWHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJSIPHOE TPOU3BEACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI

6.17

Haxoauth cymMMy BEKTOpPOB U IPOU3BEAECHHE BEKTOpAa HA YHUCIO, Yroil
MEX/1y BEKTOpaMH, CKaJSIpHOE MPOU3BEJIEHUE, PACKIIAAbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,Z[aBaTL IMJIOCKOCTh YPAaBHCHHUCM B I[eKapTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTCfIH.IPIC TCOMCTPHUICCKUC 3a/la91 Ha IPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

PemraTe 3aJadyyd Ha A0Ka3aTCIbCTBO MATCMATHUYCCKHUX OTHOIIICHUH |
HaX0XXACHUEC I'COMCTPUUCCKUX BCIIMYUH I10 o6pa3uaM W ajiropyuTMam,
MMPUMCHA HN3BCCTHBIC MCTOABI Ipu PCUICHUN CTaHAApTHBIX
MAaTEMATHYCCKUX 3aJa4

6.21

[IpuMeHATH mpocCTEHIINE TPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-




KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPEOMCTPUICCKUX 3a1a4

6.22

IIpuBOaUTE MpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U
JKU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE

6.23

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PEAIbHBIE
CUTYyallUH U IPUMEHSTh U3YUYEHHBIC ITOHATHS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKd  CHOPMYIHpPOBAaHHOW  MPOOJIEMBI,  MOJEIMPOBATH
pealbHbIE CUTYyallMM Ha A3bIKE T€OMETPUHU, UCCIEA0BATH MOCTPOEHHBIE
MOJIEJH C UCIIOIb30BaHUEM T€OMETPUUECKUX TOHATHUI U TEOPEM, amnmapara
anreOpspl, pemaTrh MPAKTUYECKUE 3a7a4M, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BETUUNH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTpust

7.1

OcHOBHbBIE TOHATUS CTEpeOMeTpuu. Touka, MpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHe 06 akcHOMaTHYECKOM MOCTPOSHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU
U CJICAICTBUSI U3 HUX

7.2

B3auMHOe  pacnosiokeHHMe€ IpsMBIX B IPOCTPAHCTBE:  IEpeCceKarolIuecs,
napajuleJbHble W CKpeuuBaromuecss mnpsMble. [lapannenbHOCTh NpSAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajjiesIbHbIE IMpsIMble B  INPOCTPAHCTBE,
NapajuleJIbHOCTh TPEX NPSAMBIX, NApaUIEIbHOCTh HPSIMOW U IUIOCKOCTHU. YTIIBIC
COHAIIPaBJICHHBIMH CTOPOHAaMH, yIroJ MEXKIy MNpsSMbIMH B IPOCTPAHCTBE.
[apannenbHOCTh IIOCKOCTEH: MapauleabHbIe IIIOCKOCTH, CBOWCTBA MapalielbHbIX
wiockoctei. IlpocTeiiine npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH: TETPadp,
KyO, mapajuienenumnes, HOCTpPOCHUE CeUeHUH

7.3

[IepnieHOAUKYIAPHOCTh TPSIMOM M IIJIOCKOCTH: IEPHEHIUKYISPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJJIENIbHBIC U IEPIIEHIUKYIISPHBIC K INIOCKOCTH, IPU3HAK
NEPIEHANKYJSIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMON NEPIEHIUKYIIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXKY MPSAMOMN U INTIOCKOCTBIO, ABYTPAHHBIN
yTOJ1, JMHEWHBIN YroJl IBYIPaHHOIO yruia. [leprneniuKyiisp 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 IJIOCKOCTH, TPOEKLUs GUTYyphl Ha
IJI0CKOCTH. [lepneHquKyIsIpHOCTh IIOCKOCTEN: MMPU3HAK NEPIICHANKYIIIPHOCTH IBYX
miockoctei. TeopeMa o TpEX mepneHIuKyJIsIpax

7.4

[lonsiTHE MHOrOrpaHHHKa, OCHOBHBIE 3JEMEHTHl MHOIOI'DAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipmsma: n-yrosbHas
npu3Ma, TPAaHW W OCHOBAHHWS TMPHU3MBI, MpsMasi U HAKJIOHHAs MPHU3MBI, OOKOBasl H
IIOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsMOyroiabHbIN NapajuIeIenunes
U ero cpoicria. [Iupamuna: n-yroipHas nupamuaa, TpaHd U OCHOBaHUE MTHPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPaMU/bI, IPABHIbHAS U yCEUEHHAs NMUpamMHaa.
OnemMeHThl Npu3Mbl U nOHUpaMuibl. [lpaBUibHBIE MHOTOTpAaHHUKHU: MOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBUIbHAs NpU3Ma M IpaBUjIbHAs IHPaMHUJA,
NpaBUiIbHAs TPEYTOJIbHAS MMPaMUA U IPaBUIIbHBIN TeTpasap, KyO. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPAaHHUKAX: OKTa’Ap, JOJAeKadap M ukocadapyrue CeueHus
IIPU3MBI U TMPAMUIbI

7.5

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOIL, MIIOCKOCTH.
DOneMeHThl CHUMMETPUM B  MNUpaMHJAX, Hapajulelenunenax, MIpaBHIbHBIX
MHOTOI'PaHHHKAX

7.6

Brunciaenue »1eMEeHTOB MHOT'OT'PpaHHUKOB: pera, AuaroHajaiu, YTJIbIL. IInomane




OOKOBOW TOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TMPSMON MPHU3MBI, TUIOMIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mebl. [1momane 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHOM MNHUpamMHUAbl, TeopeMa O IUIoUaau
yceuénHoit nupamupl. [lonstue 06 06bpéMe. OOBEM MHpPaMUIbI, TPU3IMBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIECHUS MEXTy IUIOIASIMU IIOBEPXHOCTEH,
00BEMamMu MOJOOHBIX Tel

11 KJTACC

Kon
6

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

6.1

[{umuaapuyeckas TOBEPXHOCTh, 00pa3yoNTUe IMIHHAPUICCKON TOBEPXHOCTH, OCh
HWIMHAPUYECKON MOoBepXHOCTH. {umuHap: ocHOBaHMsS M OOKOBas MOBEPXHOCTD,
o0pa3yromas U 0Ch, IIIOIIaAb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, OOpa3yrollhe KOHUYECKOW TOBEPXHOCTH, OCh U
BepIlIMHA KOHUYEeCKOM MoBepXHOCTH. KOoHyC: OCHOBaHME U BeplIMHa, 00pa3yromas
U OCb, TIOIIA b OOKOBOM U MOJTHON MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
U BBICOTa, OCHOBAHUS U OOKOBas MOBEPXHOCTD

6.3

Cdepa u map: HeHTp, paauyc, 1MaMeTp, IIouaib MoBepXHOCTU chepbl. Bzanmuoe
pacnosoxkeHue chepsl M IUNIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepnl

6.4

N3o0paxenue Ten BpamieHus Ha I0CKoCcTH. Pa3BépTka nummHapa U KOHyca

6.5

KomOunanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTI'OIpaHHHMK, OMUCAHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WX TEJIO BPAILICHHS

6.6

[Tonsitue 00 o6béMe. OcHOBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 06 00BEME
OpsSMOYTOJIBHOTO TMapajienenuneaa v ciueactBus u3 Heé. OOBbEM HMIMHIpA,
KoHyca. O0bEM 1mapa u miouaas cepsl

6.7

[TonoOubie Tema B mpocTpaHcTBe. COOTHOIICHHS  MEXIY — IUIOMIAJSIMH
MOBEPXHOCTEH, 00bEMaMH IMOJOOHBIX TEI

6.8

Ceuenust mwinHIpa (MapauieIbHO W TEPICHAMKYJISIPHO OCH), CEYEHHUsS KOHyca
(mapaenbHOe OCHOBaHHIO M MPOXOJIAIIEE Yepe3 BEPIINHY), CEUEHUS 11apa

6.9

BexTop Ha muockocT U B mpocTpaHcTBe. ClI0KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOK€eHUEe BEeKTOpa Ha yuciio. Pa3ioxxeHne BekTopa no TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUJI IEUCTBUM C BEKTOPaMU

6.10

[IpsmMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BekToOpa.
[Ipocreitimne 3amaun B KOOpAMHATAX. YTOJl MeEXAy Bekropamu. CkaisipHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY NPAMBIMU U IJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOECHHUS
NPOBEePseMOro | OCHOBHOI 00pa3oBaTe/IbHOI NMPOrPaMMBbI CpeIHero ooero
TpeOOBaHMSI oOpa3oBaHus

Binanenue meromamMu 0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a7ad;
yMeHHe (GOpMyIUpOBaTh M ONEPUPOBATH MOHITHUSIMH: OIpeAeTIeHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKHU; IPUMEHATDh UX; YMEHHE (HOPMYIHpPOBaTh
o0paTHOe M TPOTHBOIIOIOKHOE YTBEPKACHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BATh METOJ MaTEMaTHYECKONW WHIYKIIHH,
IPOBOJUTh JOKA3aTelIbHbIE PAaCCYKJIEHUs IpU pPEIICHUH 3ajady,
1 OIICHUBATh  JIOTUYECKYIO  MPaBUJIBHOCTh  PACCYXKACHHUM;  YMEHHE
ONEPUPOBATH MOHATHUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpPAlUHA HAJl
MHOXECTBAMH;, YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN
amnmapar IJisi OMUCaHUs PEAThHBIX TPOIIECCOB U SBICHUN U TIPU PEIICHUN
3a/a4, B TOM 4YHCIE W3 JPYTrUX YyueOHBIX TMPEAMETOB; YMEHUE
OTIepUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN Tpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHME 3a7aBaTh W ONUCHIBATH Tpadpl pa3InYHBIMU

croco0amu; NCIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATHSAMU: HATYPAJIBHOE YHUCIO, LEJIOE YHCIIO,
CTETEHb C LEIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPAJIbHOM CTEIICHH, CTEIIEHD C
palMOHAIBHBIM [10KA3aTEJIEM, CTEIIEHD C IEUCTBUTENBHBIM II0KA3aTENIEM,
aorapudm Ymcia, CUHYC, KOCHHYC W TAaHI€HC IMPOMU3BOJILHOTO YHUCIA,
OCTAaTOK 10 MOAYJI0, PAlMOHAIBHOE 4YMCIIO, UPPAlMOHAIBHOE YHUCIIO,
MHO>XECTBA HATYpaJbHBIX, LEJbIX, PALMOHAJIBHBIX, JEHCTBUTEIBHBIX
2 YHMCeJl; YMEHHE HCIOJb30BaTh MPU3HAKU JAEIUMOCTH, HAaUMEHBIINN
00K IenmuTeNnh U HauMEeHbIIIee oo1iee KpaTHoe, anroput™ EBkiunaa nmpu
PEIIECHNN 3a]]a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHMs;  YMEHHE  BBIIOJHATH  BBIYUCICHUE  3HAYEHUH U
peo0pa3oBaHUs  BBIPAKEHUH CO CTENEHSAMH M Jiorapudmami,

npeoOpazoBaHuss  JPOOHO-PALlMOHANBHBIX  BBIPAKEHUH;  yMEHHE

ONCpHUPOBATHL  TMOHATUSAMMU: OCJICA0BATCIBHOCTD, apI/I(l)MeTI/I‘-ICCKaSI




MpOTpeccusi, TeOMETPUYECKas MPOrpeccusi, OCCKOHEYHO YyOBIBarOIIast
reoMeTpUuUecKasi MpOrpeccus; yMEHUE 3a1aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHHIX (HOPMYII; yMEHHE ONMEPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHUCJIO0, COMPSIKEHHBIC KOMILICKCHBIC YHCIIA,
MOJTyJIb U apPTyMEHT KOMILJIEKCHOTO Yncia, (popma 3amicy KOMITIEKCHBIX
gucen (reoMeTpudeckas, TPUTOHOMETpHUYEcKass W anreOpanyeckas);
yMETh MPOU3BOIUTH apUPMETHUYECKHE ACUCTBUS C KOMILUIEKCHBIMH
YUCJIaMH; TPUBOJUTH TPHUMEPHI MCTOJIb30BAaHUS KOMIUICKCHBIX YHCET,
ONEepUPOBATH MOHATUAMU: MaTpuIa 2X2 u 3X3, onpeneauTenb MaTPUILIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe onepupoBaTh NOHATHAMU: PalMOHAIbHBIC, WPPALMOHAIBHEIE,
IIOKa3aTelbHble, CTENEHHbIE, Jorapu(pMUUEeCKue, TPUTOHOMETPUYECKHE
YPAaBHEHUST W HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHATUSIMH: TOKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHME, YpPABHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHHUH M HEPABEHCTB, PaBHOCUJIBLHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peniaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IUYHBIX IMPUEMOB; peILIaTh
YPABHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUS MAaTEeMAaTHUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peaslbHON )KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKUUS, UYETHOCTh (DYHKLUH,
HNePUOUYHOCTh (DYHKIIMH, OIPAaHMYEHHOCTh (DPYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, S3KCTpeMyM (PyHKIMH, HanOoJIbIlIee ¥ HAaUMEHbIIIee 3HAYCHUS
(yHKIIMM Ha TPOMEXYTKE, HENpepbIBHAS (PYHKIIMSI, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOU3BOIHAS (PYHKIUH, T€OMETPHUECKUI 1
(¢u3nvYecKuii CMBICI TPOM3BOJIHOW, TEpBOOOpa3Has, OMpeAeIEHHBIN
UHTErpaj; yMEHUE HaXOAUTh aCUMINTOTHI rpaduka (yHKLUUHU; yMEHHE
BBIUMCIIATh INPOU3BOJHBIE CYMMBI, IPOM3BEJEHUS, YAacTHOIO U
KOMIIO3ULMHU (DYHKIUI, HAXOAUTh YpPaBHEHUE KAacaTEIbHOW K IpauKy
(GYHKIMY; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BAaTh IPOU3BOJHYIO MJI HCCIEIOBaHUS (QYHKIIHM,
HaXOJUTh HAauOOJIbIIME U HaUMEHbIIUE 3HAYeHUs (YHKIUH; CTPOUTH
rpaduKu MHOTOWJIECHOB C MCIOJIH30BAHUEM allapara MaTeMaTHUYECKOTO
aHalu3a; MPUMEHSATh MPOU3BOJHYIO JUISI HAXOXAEHUS HAWIydllIero
pelleHUs B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX U

(bu3MvecKuX 3a1a4ax; HaXOAUTh TUIOMAAN M 00BEMBI (UTYP C TTOMOIIBIO




HHTCrpaia;, NMpuBOAUTb INPUMEPbl MATCMATHYCCKOI'0 MOACIIMPOBAHUA C

noMoIbio AuddepeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh HOHATHSAMM: Trpaduk (GyHKIMH, OOpaTHas
GyHKIuMsA, KoMno3uuus (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
¢byHKIM, panroHaIbHas byHKLHS, CTeNeHHast byHKUIMSA,
TPUTOHOMETPUYECKHE (QYHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas M Jorapudmuyeckas QyHKIUM;, yMEHHE
CTpOUTH TpapUKU M3yYEHHBIX (YHKLUH, BBIMOJHATH MPEoOpa3oBaHUs
rpa¢ukoB (PyHKITUH, UCTIOJIB30BAThH TPAPUKU IS U3YUCHUS TIPOILIECCOB U
3aBUCUMOCTEH, NMPH PELIeHUU 3a1ad U3 APYTUX y4eOHBIX NMPEIMETOB M
3a7a4 U3 peaNbHOM KU3HU; BBIPAXKATh (POPMYIIAMHU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U Ir'paduKu (QyHKIUHI A1 pereHust
yYpaBHEHMI, HEPABEHCTB M 3aJad C MapaMeTpaMH; H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHO>KECTBA PEUICHU YpaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, A0JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33Ja4d U3 00JacTH yNpaBJIeHHUs JINYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YPaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBATh IMOJIYYEHHOE PELICHUE U
OLICHMBATh MPABAONOJO0OHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBATH
peaJbHBIC CHUTyallMM Ha SI3bIKE MATEMATHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
HCCIEN0BaTh IOCTPOEHHBIE MOJEIM C HCIOJIB30BAHMEM amnmapara

anreOpbl, HHTEPIPETUPOBATH MOJTYUYSHHBIH pe3ybTarT

YMeHue onepupoBath MOHATUSMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOOJIbIIIee M HAUMEHBIIICE 3HAUCHHMSI, pa3Max, TUCIIEPCHS, CTAHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UHPOPMAITHIO, PEACTABICHHYIO B TA0IUIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOWCTBA peabHBIX MPOIIECCOB M SIBICHUI; TIPEICTABIIATH
nH(pOpMALIMI0O C TIOMOIIBIO Ta0NWII ¥ JAWarpaMmM; HCCIIEOBATh
CTaTHCTUYCCKUE JaHHBIC, B TOM YHCIE C NMPUMEHCHHEM TIpapUIecKuX
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpahUIECKU UCCIETIOBATh COBMECTHBIE
HAaOJMIONIEHUST C TIOMOIIBIO JHarpaMM pPAaCCEMBAHHUA W JIMHEWHOU

perpeccun

YMeHue onepupoBaTh IOHIATHSAMM: CIIYYaWHBIM OMNBIT W CIy4aliHOE




COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJIB30BaHMEM TpapUUECKHUX METO/IOB; NPUMEHSTh
(opMyIIbI CIIOKEHUS U YMHOXXEHHS BEpOSITHOCTEH, (hopMyiy MOJIHOMN
BeposATHOCTH, (hopmyity bepHyuiu, komOuHATOpHBIE (aKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepHUpPOBATH
MOHATUSAMM: CiydaliHasg BEJIWYMHA, PACHPEIEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OXKUAAHMUE, AMUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOM BeNMYWHBL, (YHKIMM pacrnpefesNeHuss U  IUIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEJbHOIO M HOPMAJIBHOIO PpacHpEleNICHUN;
YMEHHE HCIOIb30BaTh CBOWCTBA M3YyYECHHBIX pACHPEICICHUN I
pelleHrs 3aja4; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE IPHUBOJIUTH IPUMEPHI
MPOSBJICHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YHUCIIO NepecTaHOBOK; OuMHOM HploTOHa; ymeHue
IPUMEHATh KOMOMHATOpPHBIE (PAKTHI U PACCY>KICHHUS ISl pEIICHUS 33124,
OLICHUBATH BEPOSATHOCTH peabHbIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA yrja, IUIOCKMH yToJl,
JIBYTPaHHBIA Yroj, TPEXIPAHHBIM YTOJI, CKPEIIMUBAIOLIUECS IIPSMBIC,
NapaJUIeIbHOCTh U MEPHNEHAUKYIISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXAy NPSAMBIMH, YToJl MEXIY NpSIMOW M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEX/y TUIOCKOCTSIMM; YMEHHUE MCII0NIb30BaTh IPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKkThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOINbI0 T€OMETPUYECKUX IOHATUN U

BCJIMYHWH, p€IIaTh CBA3AHHBIC C HUMH MMPAKTUYCCKHUEC 3a/1aUU
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YMeHue onepupoBaTh MOHATUSAMHE: IUIOIMIAAL (GUTYPBI, 00BEM (GUTYDBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
Ky0, Mapajuie/nenuien, Npu3Ma, nupamuia, (urypa v MOBEPXHOCTb
BpallleHus, [WIMHIP, KOHYC, IIap, cdepa, Mmiomanb cPepbl, TUIOMAIh
MOBEPXHOCTU IMUPAMH[IBI, TPU3MbI, KOHYyCa, IMIUHIpA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapaJuIeNICNIAIIea, NUPaMUIbl, IIPU3MBI, LWIMH]IPA,

KOHYcCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS] KOHYyCa M IWIMHIPA,




napajuleJbHble OCH WJIM OCHOBAHUIO, CEYEHHE IIapa, IIJIOCKOCTD,
Kacaromascs cdepsl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, N300pakaTh MHOTOTPaHHUKH, (UTYpPbI U MIOBEPXHOCTH
BpAlCHUS, X CEYEHUs, B TOM YHCJIE C IOMOLIBIO DJIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOICTBAa T€OMETPUUYECKHX (PHUTYpP, CAMOCTOSATEIBHO
(opMyIMpOBATh ONpPEIENCHHs N3y4yaeMbIX (UTyp, BbIIBUTaTh TUIIOTE3bI
0 CBOICTBax M NMpH3HAKaX reOMETpHUUECKuX (puryp, 000CHOBBIBATH WU
ornpoBepraTb MX; YMEHHE IMPOBOAUTH KiaccupuKaluuo QUryp Imo
pa3IMYHBIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIC

MOCTPOEHUS
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VYMmenne ONnepupoBaTh IMOHATHUAMMU: ABWXXCHUC B IPOCTPAHCTBCE,
napajuiebHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO00US, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh PaBHBIC W MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIIb30BATh T€OMETPUUYECKHE OTHOIICHUS
IIpH pEIICHUHU 3aaa4; HAXOAUTb TCOMETPUICCKUC BETMINHDBL (}IJ'II/IHa, yroia,
UIOIIA](b, 00BEM) TIPH PEIICHUH 33]a4 U3 IPYTHX YUeOHBIX MPEAMETOB U
n3 peaHbHOﬁ JKU3HU, YMCHUC BBIYUCIIATH TI'€COMCTPHUYCCKUC BCIIMYNHBI
(mMHA, yroi, IUIomanb, OOBEM, IUIONIAL TMOBEPXHOCTH), UCIIONB3YS
HU3YYCHHBIC Q)OpMYHBI u MCTOAbI, B TOM YHCJIC: IJIOIIaAb IMOBCPXHOCTU
MMpaMUJIbI, TIPU3MBI, KOHYCA, IIWIMHIpA, TUIOMaas cheprl; 00bEM Kyoa,
MPSIMOYTONBFHOTO TapalieNienuneia, MUPaMUIbl, TPU3MBI, LWIHHIPA,

KOHYCa, 1l1apa; yMEHHE HaXO/AUTh OTHOIIEHNE 00bEMOB MOI00HBIX PUTYp
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YMeHue oreprupoBaTh NOHATHSIMH: MPSMOYTOIbHAS CHCTeMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YIOJM MEXKIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIS pelIeHHUs TeOMETPUYECKMX 3aJad M 3aJad JApYyrux Yy4eOHbIX

npeaAMETOB
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YmMmenue BI:I6I/IpaTB HOI[XO,Z[SIH_[I/Iﬁ MCTOJ JId PCHICHUA 3adavu;
IIOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKU B HW3YYCHUU IIPUPOJHBIX U
O6H.I€CTBCHHBIX mnmponeccos U HBHCHHﬁ; YMCHHEC  PACIIO3HABATH
IMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHUC IIPHUBOJIUTDH

MPUMEpPHl  MAaTEMATHYECKUX OTKPBITUH POCCHMCKOW W  MHUPOBOM




MaTeMaTUYECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucia ¥ BEIUMCIIEHUS

1.1

HarypanbHble u niensle ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEeI

Pammonansubie uucina. OOBIKHOBEHHBIE M JCCATHYHBIC APOOH, MPOICHTHI,

h2 OecKOHEUYHbIE TIEPHUOIIMYECKUE TpooH
13 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JedcTBrs ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHON CTENeHU
1.4 Crenenp ¢ uenbiM nokazareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTelIeM.
' CBoiicTBa cTeneHU
L5 CuHyc, KOCHMHYC W TaHIE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecaTHIHbIE U HATYPATbHBIE JOTapHUPMBI
JelictBuTenpHble 4Yncia. ApupMeTHYECKHEe Onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnnxEHHbIE BBIUMCICHUS, MpaBWa OKPYIJIEHUS, NPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYNCICHUN
1.8 IIpeoOpa3oBaHre BbIpaXKEHHUM
1.9 Kommiekcusle uncna
2 VYpaBHEHNs 1 HEPABEHCTBA
2.1 Llenble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 UppanuoHanbHble ypaBHEHUS
23 TpuroHomerpudeckue ypaBHeHUs
24 IToka3zarenbHble U JorapupmMuyeckre ypaBHeHUs
2.5 Lenble u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHbple HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapu(pMUYECKHe HEPaBEHCTBA
2.8 TpuronomeTpuyecknue HEpaBeHCTBA
2.9 Cucrtembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Martpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. OmpeneauTens MaTpULbl




@yHKIMU U TpaduKu

OyHKIMsA, crocodbl 3amanus ¢yHkuuu. ['paduk Gysknuu. BzanmHo oOpaTHBIE

31 ¢ynkuuu. YétHbie 1 HeuéTHbIe pyHKUMU. [leproanyeckue GyHKIMN
OO6nacte omnpezeneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu dyHKmm.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosbliee W HauMeHbllee 3HaUYCHUE
(GYHKLIMU HAa IPOMEXKYTKE
13 Crenennas ¢GyHKUUS C HaTypaJibHbIM M LETbIM MokazareneM. EE cBoiicTBa u
' rpaduk. CBolicTBa U rpaMK KOpHs 71-0l CTENeHU
34 Tpuronomerpudecknue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Toukm paspeiBa. AcuMnToThl rpadukoB ¢GyHknuid. CBoicTBa (QYHKIINH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmysia CI0KHBIX IPOLEHTOB
4 Havana matematudyeckoro aHaamnsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIe 3IEMEHTAPHBIX (GYHKLIUH
[IpumeHeHre NPOU3BOJHOM K HCCIEAOBAHHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxx/1eHre HaubobIIero 1 HAMMEHbIIETo 3HaueHUs! QYHKLIUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena u MOBEPXHOCTH BpAICHHUS




7.5

KoopanHatsl 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOANYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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