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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpus siBIsieTCS OMHUM U3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK 0O0€CleYyMBaeT BO3MOXHOCTh H3yUYEHUS AUCLHUILUIMH
€CTECTBEHHO-HAYYHOW HAIpaBICHHOCTH U MPEJIMETOB T'YMAHUTAPHOTO IUKJIA.
[TockonbKy J0rHYecKoe MblUIeHHE, (HOPMHUPYEMOE MPU U3YUEHUU O0YHAIOIIMMUCS
MNOHATUMUHBIX OCHOB TE€OMETPHM, NPHU J0KA3aTEIbCTBE TEOPEM U IMOCTPOCHHH
LIEMOYKH JIOTHUECKUX YTBEPKICHNUN IPU PELIEHUU N'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIIBUTATh W OIPOBEPraTh TUIOTE3bl HEMOCPEJACTBEHHO WCIOIB3YIOTCA MPH
pELIeHUH 337a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «I'eomeTpus» Ha yriayOnEHHOM
YPOBHE — pa3BUTHE UHIUBUAYATIbHBIX CIIOCOOHOCTEN 00yUaOUMXCs IPU U3YYEHUN
reOMETpUHU, KaK COCTaBJISIONIEH TmpeaMeTHOW obOnactu «Marematuka W
uH(popMaTHKa» yepe3 00ecrneueHre BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
0osee rIy0OKMX reOMETPUYECKUX 3HAHUN U IEUCTBUHN, CIEIM(PUIHBIX T€OMETPHUH,
¥ HEOOXOIUMBIX JIJIsI YCHEITHOTO MPOECCHOHAIIBHOTO 00pa30BaHusl, CBI3aHHOTO C
MCIIOJIb30BAaHUEM MATEMATUKH.

[IpnopuTeTHBIMM 3aJlayaMu Kypca T'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSIIONIMMH U yCUIUBAIOLIIUMH Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacIIMpeHne MPEACTaBICHUS O T€OMETPUM KaK 4acTH MUPOBOM KYJbTYpbI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIIMX MAaTEMAaTHUYECKHX MOJIENSX, IMO3BOJSIIOIIMX OINUCHIBATh W M3y4aTh
pa3HbIE SBJICHUS OKPY>KAKOUIEr0 MUpPa, 3HaHHUE MMOHATUIHOIO arapaTa o pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHWE ~ YMEHHMS  BJAJE€Th  OCHOBHBIMU  MOHSTHUSIMH O
IIPOCTPAHCTBEHHBIX (UIrypaXx W HX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE HX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMBbl U HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHHUS 33714,

dbopMHpoBaHKE YMEHHS pAacliO3HaBaTh HA YepTEkKaxX, MOJAEIAX U B PEaIbHOM
MUpPE MHOTOIPAHHUKM M Tejla BpAalICHHs, KOHCTPYHPOBATh TIE€OMETPHUYECKHE
MOJIEIIN;

dbopMHpoBaHrEe MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHHUS
MaTE€MaTUYECKUX TeOopuil, (GOpMUpPOBaAHME MOHUMAHUS POJM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYXKIACHUM;

dbopMupoBaHrUEe YMEHHUS BJaJE€Th METOJaMH JI0OKa3aTelIbCTB U AJITOPUTMOB
pELICHMS], YMEHHUS UX MIPUMEHSTh, IPOBOJIUTH JOKA3aTeIbHbIE PACCYK/ICHUS B XOJI€
pELICHHs] CTEPEOMETPUYECKHUX 3a7ady M 3a/Jad C MPaKTUYECKUM COJIEpKAHUEM,
(dopMHpOBaHHE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JNEAYKTUBHBIX PaCcCy>KJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CrOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTHU MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX *U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUSA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMHU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pesyibTaTam ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAILHBIM BOMPOCaM 00ydaromuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUSAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacluupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

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

co3garb  ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiIyOJEHHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MareMaTukay;

HOJITOTOBUTH OOYYArOHMIMXCA K MNPOJODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBasi MPEEeMCTBEHHOCTb MEXKIY
o01uM ¥ podecCuoHaTbHBIM 00pa30BaHUEM.

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



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
IapajulesIbHble M CKpeluBaromuecs npsamble. [Ipu3Haku CKpEmMBarOIIMXCs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEKTUpoBaHMs. W300paxeHue
¢buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapalljieIibHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, NapajuleNICIHUIIE,
MMOCTPOECHUE CCUCHU.

IleprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOH
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYIISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IpsIMOM 10 TUIOCKOCTH, MPOEKLHs (PUTypbl HA TUIOCKOCTh. lleprneHauKynspHOCTb
IJIOCKOCTEN: MPU3HAK IMEPIIEHANKYISPHOCTH JBYX IIOCKOCTEH. Teopema o Tpéx
MIEPIICHIUKYJISAPAX.

VIl B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIIBL.
CBolicTBa IJIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIUia. TeopemMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKu

Buael MHOrorpaHHukoB, pa3BEpTka MHororpanHsuka. [Ipusma: n-yrosbHas
npu3Ma, IpsMas 1 HaKJIOHHasl IPU3Mbl, OOKOBasl U MOJIHAS IOBEPXHOCTb MTPU3MBI.
[Tapaienenuner, TpsAMOYTOJIBHBIN NTapaJICICIUIE] U €T0 cBoMicTBA. KpaTyaniume
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBEeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMujia, MpaBUiIbHAs U yCEUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl NpaBUIBHOW MNUPAMUJIBL.
IIpaBriibHBIE MHOTOIPAaHHMKH: INpPaBUiIbHAsA IpU3Ma W IIPaBUJIbHAS NUPaMUIA,



IpaBWIbHAs TPEYrojbHas MUPAMU/JIa U IPaBUIIbHBIN TeTpasap, KyO. [Ipeacrasnenue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAAP, JOAEKA AP U UKOCAP.

Brluncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, aMaroHaad, YIJIbl.
[Inomanes OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPAMOW IPU3MBI,
TI0MIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOU pu3Msl. [Iomaas
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBL.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CUMMETPUM  MPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MpPaBUIBHOM MHOIOTPAHHUKE: CHUMMETPUS
napajuiejenunesa, CUMMETPUS IPABWIbHBIX IPU3M, CUMMETPHUs IPaBUIBHOU
MAPAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABJICHHbIE U  IPOTHUBOIIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI. PaBEHCTBO 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 BEKTOpbI. [Ipu3HaK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUUM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKkTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3p MEXAY KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexXIay BekTtopamu. CkaasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesa Bpalmenus

[TonsiTus: UOUIMHApPUYECKass TMOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTD,
cepuyeckas TOBEPXHOCTb, oOOpasyrolue mnoBepxHocTed. Tenma BparieHus:
IWIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U TUTOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M3o0paxeHne Ten BpalleHUs Ha
10ckocTh. Pa3BépTka nmnnHapa u konyca. CummeTrpus cepsl 1 mapa.

O0béM. OcHoBHBIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJILHOTO TMapajuienienumnena u ciuenctsus u3 He€. OO0bEM mnpsaMon u
HAKJIOHHOM MPU3MBI, IMIMHIPA, TUPaMHIbI 1 KoHyca. OO0BEM Iapa U mapoBOTo
CerMEHTA.

KoMOuHnanuu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BmucaHHas B
IWIMHIP, OINHKCaHHasg oKkojo uwiauHApa. llepecedenne cdepbl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BMNUCAHHON B MHOTOTPAHHHUK WJIH TEJIO
BpallleHUS.



[Tnomane MoOBEpXHOCTH LWIMHIpA, KOHYyca, IJIoW@aab cepbl U €€ yacTei.
[Togobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONIAJIEH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOIPAHHUKOB U T€JI BPAICHUS: CEYEHUS LUIUHAPA
(mapaymienbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 11apa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO ITPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanny HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. lIpAMoyronpHass cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. PasnoxkeHue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/] PU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

J{BHKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpaxkenus. [[Br>keHUsT U paBeHCTBO (Uryp.
OOmme cBoiicTBa JBWKECHWH. Buabl JBMKEHUH: TapauIebHBIA IIEPEHOC,
LEHTpaJbHas CHUMMETPHS, 3€pKabHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, TPOIECAYP
IPOXKJIAHCKOTO  oOmiecTBa  (BBIOOPHI, OMPOCHI W JPYroe), YyMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JIOCTUKCHUN HAYKHU U AEATEIIbHOCTBIO YYEHOT O, OCO3HAHUE JIUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOWUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHHH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTH K
MaTE€MaTHYECKUM acleKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa3oBaHMI0 Ha MPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKO HANPAaBIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COIMAJIBHO-2KOHOMHMYECKHUX TMPOIIECCOB Ha COCTOSIHME MPUPOIHON M COLMATBHOM
Cpe/ibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHYSCKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKpY’Karoliel cpebl, IJIAaHUPOBAHHE TMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOMN MPAKTUKK, TOHUMaHHE MaTeMaTUYECKON
HayKH Kak cpephl YeIOBEUYECKOM ACATSILHOCTH, 3TANOB €€ pa3BUTHSA M 3HAYUMOCTH
JUIS Pa3BUTHSI IMBUJIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MAaTE€MaTHUYECKOU
KYJBTYPOM KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTh MPOECKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE NeHCTBUS

ba3oBble jornueckue aeiicTBM:

BBISIBJISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUICHUN MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCUpUKAIIIH,
OCHOBAHUS JIJIs 0000IIEHUS U CPaBHEHUSI, KpUTEPUHU TTPOBOIUMOTO aHAJIU3a;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YaACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOACHUSX WM YTBEPXKICHUSIX, MpeJylaratb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH IO aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpaTh CMoco0 perieHus YydeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB PEILICHUsI, BRLIOUpPATh HanbOoJee MOAXO AN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/ibCKue 1efiCTBUS:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THUYHBIX BUIOB U (POopM
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEesIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
W THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOJy PpEIIeHHs 3ajayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApTYMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyIbTAaTOB, BIAJIETh
criocobaMu CaMONPOBEPKH, CAMOKOHTPOJIS Tpollecca W 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 IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIBI pabOT, IOrOBApPUBATHCS, OOCYKAaTh MPOLIECC U Pe3yIbTaT paboOThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJI€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOET0 BKJIA/a
B O0mMI TOPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS M3 HUX NPU PEIICHUU
TCOMETPUYECKUX 3a]1a4;

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TMpuU3Ma,
NUpaMUJa, NPSMOYTOJIbHBINA apajuieaenunesn, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBSA3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e  BBINIOJHSTH napajjienbHOe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTb, BBIMOIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHs] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MaTeMaTUYECKUX OTHOLUEHUH H
HaXO0XKJEHUE FEOMETPUYECKUX BETMYNH, IPUMEHSS U3BECTHBIE METOIbI IPU
pELICHMM MaTEeMaTUYEeCKUX 3aJad IOBBIIIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, NPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MNpEeACTABICHHYIO Ha
yepTexkax U pucyHKax;

e IPUMEHATH TIOJYYECHHbIC 3HAHUSA HA TPAKTUKE: CPABHUBATh W
AHAJIM3UPOBATh PEAJBHBIE CUTYallUH, IIPUMEHATH U3yYCHHBIE IOHSATHUS B
mpolecce IOMCKAa  pelieHus MaTeMaTU4yecKu CHopMyJIHpOBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEaIbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, amnmapaTta aiareOpbl, pelaTh MPaKkTUUYECKHE 3ajauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM 4acTH yHIaMEHTA PA3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaronuicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEeHHUS;

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

pacno3HaBaTh Teyna BpalieHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacCIookKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CB3AHHBIMU C KOMOWHALMSIMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEX/Y IJIOLIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAICHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTH HH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHE 3aa4i Ha BBIYMCICHUE YTIIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PELICHUU;
CBOOOJTHO OMNEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMHU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JABUKEHUM;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJ BpalllGHUs TpHU
MapajuIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUEHUS LUIUHAPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUs KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSALIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIEI0B, METOJ]
BHYTPEHHETO POEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSATh TeoMeTpuueckre (GakThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO MIArOB pEIICHUS, €CJIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTth 3ajJadyd Ha J0Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUA U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIIHYUUH;

MIPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIS
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHSIThH NOJIyYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHATU3UPOBATH
U OIICHUBATh pEAJIbHbIE CHUTYallud, MPUMEHSATHh HW3YUYEHHBIE TOHATHUA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE I[IOMCKA PEIICHUS MaTeMaTH4YEeCKU
chopMyIHpPOBaHHOUN MPOOIEMBI, MOAECIUPOBATh pealibHbIE CUTyalluu Ha
A3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENIN C UCIIOIb30BaHUEM
reOMETPUYECKUX TOHSATUH W TEOopeM, ammapara ajireOpbl, pelarb
MPaKTUYECKUE 3a/JauM, CBS3aHHBIE C HAXOXKJACHUEM TI'€OMETPUYECKUX
BEJINYUH,;

UMETh TpeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NpoOrpamMmbl Bcero Konrpoaniibt Tpakrieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3aunMHoe pacnonoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [TepnieHUKYASIPHOCTD MPSMBIX U 25
IJIOCKOCTEH B TPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkrtops! B ipocTpaHcTBe 12
2 HOBTOPeHI/Ie, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne ni/m f:;?;?;f;::me PAsIeIon H Tem Beero KounTtposbHbl IIpakTuyeckue f:;l:)(zl:::)(:a]:;)mnble
e padoThI padoTshI pecypesI
1 AHanuTHuyecKas reoMeTpus 15 1
) [ToBTOpEHwMe, o606meHPvIe u 15 1
cUcTeMaTu3alus 3HaHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [1nomaam noBEpXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrkeHus 5 1
. [ToBTOpEHME, o6061ueH1:Ie u 17 )
CHUCTEeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThbl

JlaTa
HU3yYeHUSs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKECHUS HA
PHCYHKE IJIOCKOCTH, TapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonHsTHS cTepeoMeTpHn: TOUKa, IpsiMasi,
MJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: nepeceKarouecs MIOCKOCTH,
nepeceKaromecs npsmas 1 IiIoCcKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsaTHSA: mepecekaronmecs MmIOCKOCTH,
NepeceKaroInecs npsimas v II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCcroMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBUS U3 HUX

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

10

N300pakenune ceueHuil nupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT UYEPE3 UX
pEdpa. M3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NocTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

11

N300pakenue ceueHuil nmupamuisl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pEdpa. M3o0pakeHne nepecedeHus
[IOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue oCTpOCHHBIX CEYCHUI
pa3HbIMM LIBETaMU

12

N300pakeHue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamnBanue OCTpOCHHBIX CEYCHUI
pa3HbIMM LIBETaMU

13

N300paxkeHre CeueHNi MUpaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
pebpa. M3o0paskeHne nepecedeHus
MOJTYYCHHBIX TIOCKOCTEH.




PackpaivBanve mocTpOEHHbBIX CEYEHUI
pa3HbIMH LIBETaMU

14

Mertona cnenoB i HOCTPOESHUS CEUEeHHUH

15

Mertop cie10B /Uil HOCTPOCHUS CEUEHUI.
CaolicTBa niepecedeHni MPsIMBIX U
IIJIOCKOCTEN

16

Meroa cnenoB Ajisi MOCTPOEHUS 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 ceueHunii 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 YE€PTEKEW U 3aMKCh 11aroB
MTOCTPOEHUS

20

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

21

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLUOHANIbHBIX 0oTpe3kax. [logobue
TPEYrOJIBbHUKOB




22

[ToBTOpenue mianumerpun: Teopema
Memnenas. PacdyeThl B ceUeHHIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pa3BuTHs
IJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbnas pabora "AKcrOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIx B
npoctpancTBe. CKpeluBaroImuecs
npsmeble. [Ipu3Haky ckpemuBaromumxcs
IPAMBIX. HapannenLHme IIpsAMBIC B
MIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUY U
€MHCTBEHHOCTH IPSIMON IapalIeIbHOM
JAHHOUW MPAMOM, NPOXOASIIEN Yepe3
TOUYKY IIPOCTPAHCTBA U HE JIeKallel Ha
JAHHOM npsAMou. Jlemma o nepeceyeHuun
napalyICJIbHBIX NPAMBIX IINIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMeIX. TeopeMa
0 TpEX MapajuleNIbHBIX NpsAMBIX. Teopema
0 CKPEIIMUBAOIIUXCS MPAMBIX

27

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

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXKY MPSIMBIMHU

29

3amaun Ha MOKA3aTEIHCTBO U




UCCIIEIOBaHKE, CBA3aHHbIE C
PacmosoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MIPSAMOMN U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U TUIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MIPSAMOMN U
IUIOCKOCTH

31

FCOMeTpI/ILIGCKI/IC 3aJa4U Ha BBIYHCIICHUC
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILETO
4yepes3 JaHHYIO NPAMYIO Ha YEPTEXKE U
MapajyIeabHOTO IPYTron nmpsamoil. Pacuér
OTHOILIEHU I

33

[TapannenpHas npoexuus, IpUMEHEHUE
VIS IOCTPOCHUS CEYCHHM Ky0a u
napauienenunena. Ceoncraa
napajuieJienumnesa u mpu3Msl

34

Hapannenbﬁme IIJIOCKOCTH. HpI/I3HaKI/I
napaisiIeJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOIAIICH Yepe3 TOUKy, He
MIPUHAJISKAITYIO0 TAaHHOM MIIOCKOCTH U
CIICJICTBUS U3 HEE

36

CaoiicTBa napamienbHbIX MJIOCKOCTEH: O




MapajuIeIbHOCTU MPSIMBIX IEpECeUeHuUs
MIpU NIEPECEUEHUH IBYX MMapalieIbHbIX
IJIOCKOCTEN TpeThe

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kax napaieiabHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MMapalIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSMOH ©
JBYMs IapaJljIeIbHbIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [ludaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOILHOTO
napaJiesienunesa

41

Brrancienue JJIMH OTPC3KOB B KY6C n
IpsAMOYT'OJIBHOM ITapaJlJICIICIIHUIICIAC

42

[lepneH UKy IIPHOCTD MPSMOM U
mockocTH. [Ipru3Hak
NEPIEHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

43

[lepneH UKy IAPHOCTD NPSMOM U
mockocTH. [Ipru3nak
MEPIEHIUKYISIPHOCTH IIPMOHN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHANKYISPHON K INIOCKOCTH




[1nockocTu U epHneHAUKYISIPHbIE UM

5 MpsiMble B MHOTOTpPaHHHUKAX

46 [1nockocTy ¥ epHneHANKYISIPHbIE UM
MpsIMblE B MHOTOTpaHHHUKAX
[lepneniuKysip ¥ HAKJIOHHAS.

47 [TocTpoeHnue nepneHauKyIsspa U3 TOUKU
Ha IPSAMYIO
[lepneHuKyIsIp U HAKIOHHAS.

48 IlocTpoenne nepneHauKyIsapa u3 TOUKU
Ha MPSMYIO

49 Teopema o TpEX MepreHANKYIApax
(mpsiMast u oOpaTHas)

50 Teopema o Tpéx nepneHAUKYyIsIpax
(mpsimast m oOpaTHas)

51 Yron Mexay CKpenmBarOIUMUCS
MIPSIMBIMU
[Touck neprneHaANKYJISPHBIX MPSMBIX C

52 MTOMOUIbIO NEPIIEHANKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceueHuii kyda, MpU3MBL,

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

55 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

56 CuMMeTpHst B IPOCTPAHCTBE

OTHOCHUTEILHO IIocKoCcTH. [ImockocT




CUMMETpU B MHOTOTPaHHUKAX

57

[Ipu3Hak nepHneHaNKyIJIIPHOCTH IPSIMOU
U IUIOCKOCTH KaK CIEICTBUE CUMMETPUU

58

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH 0 MJIOCKOCTH

59

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH 0 MJIOCKOCTH

60

CriocoObl OMyCTUTh MEePIEHANKYIISPHIL:
CUMMETPHUS, CABUT TOYKH TIO
napajyuienbHON MpsSMoi

61

CrBur 1o HenapayIeIbHON MPSMOH,
W3MEHEHUE PACCTOSHUI

62

KonTponbhas padota "B3aumnoe
pacnoioKeHNe MPSAMBIX U INIOCKOCTEN B
npoctpaHcrae”

63

[ToBTOpEHME: Yroil 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'paHHHKaxX

66

JByrpanubiii yroja. CBOMCTBO JUHEUHBIX
yTJI0B IBYTPAHHOIO yTria

67

[TepieHAMKYISIPHBIE TIIIOCKOCTH.




CBoiicTBa B3aMMHO MEPIICHIUKYISPHBIX
IIJIOCKOCTEMN

68

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

69

[IpsiMoyTOBHBIN Mapasuienenunesn; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuliesIenuIe1a

70

TeopeMa 0 nuaroHany NpsAMOyIrOIbHOTO
napajuleJenuIesa u clIeCTBUE U3 Hee

71

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

72

HOBTOpeHI/IeZ CKPCHIMBAOIINECCA
IpsAMBIC, IMMAapAJUICIIBbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOI'OI'paHHUKAX

73

[lapa mapaenbHbIX IIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX, pACCTOSIHUE
MEX/1y CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX 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 s




TPEeXTPaHHbIX YIrIIoB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO YTJia

DneMeHThI ChepUIeCKOl TeOMETPHH:

77 1
reoJIe3nYecKue JIMHUMU Ha 3emiie

73 Konrponsnas padora "Yrisl u |
paccrosiHus"

79 CucremaTu3zanus 3HaHUN 1
"MHOrorpaHH¥K 1 €ro 3J1€MEHTHI"

20 ITupamuna. Buaer nupamun. [IpaBunsHast ]
nvpamua

21 [Tpusma. [Ipsmasi 1 HaKJIOHHAS PU3MBI. |
[IpaBunbHasg npuszma

%) [IpssMo#t napayenenunen, 1
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo

23 Boinykinble MHOrorpanHuku. Teopema 1
Diinepa
Brinykiibie MHOrOrpannuku. Teopema

84 Olinepa. IIpaBunbHbIe 1 1
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKHU

85 KontponbHas pabora "MHororpaHHuku" 1

26 [TonsiTHe 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 CkansipHOe TTpou3BeICHNE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiiine 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMU 1
98 O060061IeHre U crucTeMaTu3alus 3HaHu| 1
99 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUi 1
100 Wrorosas koHTpoJibHAs paboTa 1
101 Wrorosas koHTpoJbHAs paboTa 1
102 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka KonTtpoubnsbie | IIpakTnuyeckn
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl
IToBTOpenue Temsl "KoopauHatsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
npoctpaHcTae”
) IToBTOpenue temsl "CkaisipHOE 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Tembl "Brruucienue yria 1
MEXIy BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpeHue Temsbl "YpaBHEHUE TIPSIMOI, |
MPOXOJISIICH Yepe3 JABE TOUKH"
5 YpaBHEHHE IUIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IUTIOCKOCTH, HOPMAJIb, |
YpaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHbIe HEPABEHCTBA, JTMHEHHOE |
IPOrpaMMHUPOBAHKE
9 JIuneliHbple HEPABEHCTBA, JINHEWHOE |
MIPOrpaMMUpPOBAHNE
10 AHanUTUYECKHUE METObI pacuéTa yria )
MEX]ly IPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanUTUYECKUE METOIBI PacUéTa yria 1




MCXKIAY IJIOCKOCTSAMU B MHOTOI'paHHHUKax

@opMya pacCTOSHUA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAMHATAaX

13 HaxoxieHne pacCTOsIHUM OT TOYKH 10
IJIOCKOCTH B Ky0e

14 HaxoxzaeHne paccTosiHUi OT TOYKH 10
IUIOCKOCTH B NPAaBUJILHON TUPAMUJIE

15 KontposbHas padota "AHamuTHdeckas
reometpus”

16 CeueHnss MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHMst MHOTOI'PaHHUKOB: METO/T
CJIeZIOB
CeueHust MHOIOI'PaHHUKOB:

18 CTaHJapTHBIE IUIOCKOCTH, NIEPECCUCHUS
MPSIMBIX U IIJIOCKOCTEMN

19 [TapanenbHble NPsMBIE U TUIOCKOCTH:
HapaJuleJIbHbIE CEYCHHUS

20 [TapasnenbHble NIPsMBIE U TUIOCKOCTH:
pacy€r OTHOILIECHUN
[TapanienbHble MpsIMbIE U TUIOCKOCTHU:

21 YIUIBI MKy CKPEILIMBAIOIIUMHUCS
IPSIMBIMU
[lepneHiuKyIsipHbIE PSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl

MEPIECHANKYISIPHBIX MNIOCKOCTEN U
MPSAMBIX, CHMMETPUU MHOTOTPAaHHUKOB




23

[lepneniukynsipHbIe MPSIMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
MePIeHIUKYISIpax

24

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

25

IToBTOpenue: mwiomanu
MHOTOYT'OJIbHUKOB, OPMYJIBI JIs
TUTOIIA IeH, COOOpakeHUS 110 100HSI

26

[ToBTOpeHue: muomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
Ioaaen, cooopakxeHus moa00us

27

[ToBTOpEeHMe: muomaau
MHOTOYTOJILHUKOB, (POPMYIIBI JIJIst
Ioaaen, cooopakxeHus moaoous

28

[Tnomanu ceyeHnit MHOTOTPaHHUKOB:
TUTOIIAIN TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS MOA00Hs

29

[lnomaay ceyeHnii MHOTOTPaHHUKOB:
TIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MO00uUs

30

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O06BeM Tena. OOBEM MPSIMOYTOIBHOTO
napajieenuiesia

32

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




33

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

34

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

35

OO0BEM MpsIMO TPU3MBI

36

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

37

IIpuknanHele 3ana4uu, CBsI3aHHBIE C
00BEMOM MIPSAMOIA TPU3MBI

38

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaia. Oobém
HAKJIOHHOM MPU3MBI

39

Brruncaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uHTerpaia. Oobém
HI/IpaMI/I)IBI

40

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

41

dopmyna 00bEMa TUPaAMHIBL.
OTHo1IeHHe 00BEMOB TUPAMHUL C
O0IIKM YTIIOM

42

CrepeoMeTrpuueckue 3ajauu, CBI3aHHbIE
¢ 00béMaMM HAKJIOHHON TPU3MBI

43

CrepeomeTprUecKue 3a1a49M, CBI3aHHbBIC
¢ 00BEMaMH MUPAMHU/TBI




[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsA3aHHBIE C 00HEMOM HAKIOHHOM
MIPU3MBI

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

46 [Ipumenenne o0bEMOB. Borunicienue
paccTosTHUS JI0 MIIOCKOCTH

47 Konrponsnas padora "O0béM
MHOTOrpaHHUKa"
unuuapuueckasl TOBEPXHOCTb,

48 o0pa3yromue IUIMHIPHIECKON
MOBEPXHOCTHU

49 Huwmaap. [psmoit KpyroBoul UIUHAIDP.
[1nomaae NOBEPXHOCTH LIMIMHIPA

50 Konnueckast moBepXHOCTh, 00pa3yroime
KOHHMYECKOU NoBepxHocTH. Konyc

51 CeueHue KOHycCa IIOCKOCTHIO,
napajieIbHOM MIIOCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM NTOBEPXHOCTU KOHYCa

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

55 JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,

IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYyCa




56

CrepeoMeTpuyecKkre 3ajauu Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MMOCTPOCHHUEM CEUCHMI MIHHIIPA,
KOHYcCa

57

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

58

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
ONUJIMHAPOM

59

Cdepa u map

60

[lepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By u n3obpaxenue mapa

61

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

62

VYpasuenue cheprl. [Lnomans chepsr u
e€ yacrei

63

Cummerpus cheps! u mapa

64

CrepeoMeTrpuuecKkue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM UX CEYEHMH MJIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOHt U MIapoM,
MOCTPOECHUEM UX CEUEHHH MIIOCKOCTHIO

66

[IpuknamHbie 3a7a9u, CBSI3aHHBIEC CO
chepoit u mapom




67

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

68

Pazauunnie KOM6I/IHaHI/II/I TCJI BpallCHUSA
1 MHOTOT'PaHHHKOB

69

3anauu 1o reme "Tena u MoBepXHOCTH
BpaieHus"

70

3anaun o reMme "Tena ¥ MOBEpXHOCTH
BpaiieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpaleHus"

72

O6bem mumHapa. Teopema 06 00bEMe
MPSIMOTO IMJIHHAPA

73

Brrunciaenne 00bEMOB TE ¢ TIOMOILBIO
onpenenéHHoro uHTerpaita. OobéM
KOHycCa

74

ITnowaau OOKOBOM U MOJIHOM
MIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
C BBIYMCIICHHEM 00BEMOB LIMIIMHPA,
KOHyca

76

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

77

OO0BEM 11apa M MapoBOTo CEKTOpa.
Teopema 00 00bEMe mrapa. [Tnomaas
chepsl. CTepeoMeTprUUeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
1rapa, mapoBOro CErMEHTa M apOBOrO




CEeKTOpa

78

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

79

[TogoOHBbIe Tena B MPOCTPAHCTBE.
N3menenne 06bE€Ma npu nogo0uu.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYHCIIEHUEM 00BEMOB TEIl U
IJIOIIAEeH TOBEPXHOCTEN

80

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

81

JIBHKEHUS TPOCTPAHCTBA.
OtoOpaxenus. J[BHKEHUS U paBEHCTBO
¢uryp. OOmme cBOWCTBa IBUKECHUIN

82

Buapl nBukeHuii: napauieabHbIA
MEPEHOC, IIEHTPaJIbHAsi CHMMETPHS,
3epKajibHasi CAMMETpPHS, TOBOPOT
BOKpYT IPSMOU

83

[IpeobpazoBanms mogodwus. [Ipsmas u
ctepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
IIPUMCEHCHUEC NBUKCHUA

&5

KonTponbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromiee nopropenue 11 monarui
1 METOJ0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"[TapaiienbHOCTD NPSIMBIX U
IJIOCKOCTEH B MpOCTpaHCTBE"

87

O6o061maromiee nopropenue 11 nonaruit
u MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlHsI 3HAHHII:
"Bekrops!l B mpocTpaHcTBe"

88

O6o61maromiee nopropenue 11 nonaruit
U METOZ0B Kypca reomerpun 10—-11
KJ1aCCOB, CUCTEMAaTH3aIlHs 3HAHMIA:
"BexTopsl B mpocTpaHcTae”

&9

Ob6o6maromiee nosropenue 11 monaruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aI1sl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

90

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

91

Ob6o06maromiee nosropenue 11 monaTui
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLUs 3HAHUI:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpyTibIX Ten"

92

O6o6maromniee nopropenue 11 nonaruit
U MeTOJI0B Kypca reometpun 1011
KJIaCCOB, CUCTEMATH3aLMsI 3HAHWUM:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX Ten"




93

HroroBas koHTpoipHas paboTa

94

Wrorosas koHTpoJsbHAs paboTa

95

[ToBTrOopenue, 06001IEHNE U
cUCTeEMAaTU3alusg 3HaAaHUU

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BuTHS CTEpEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHIA

98

HcTopus pa3BuTHS CTEpEOMETPHUH KaK
HayKu U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

99

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

100

Hcropus pa3sBuThs CTepeOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBuTHs CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BuTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHO NPOrpaMMbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, MPSAMasi, INTIOCKOCTh
79 [IpuMeHsITh aKCMOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPHU PEIICHUU
' reOMETPUUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMHU: MApaJUIENBHOCTh M MEPHEHAUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTe B3aMMHOE pacHojiOKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPaHHBIN yroJl, TPaHu JBYTPaHHOIO YIJa,
7.5 pedpo IBYTpaHHOTO yTJiia, TMHEHHBIM yroy ABYTPAaHHOTO yTIJia, rpajayCHas
Mepa JBYTPaHHOIO yria
76 OnepupoBarh TMOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA W HEBBITYKJIBIN
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TTPABIIIBHBIN MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (THpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenurne, Ky0)
KnaccudumnupoBaTe  MHOTOTpaHHHMKH, BBIOMpas ~ OCHOBAHHS s
7.8 KJaccupuKaluu (BBIMYKIIbIE U HEBBITYKJIbIE MHOTOTPAaHHHUKH, IPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapaijieNIeUIebl)
79 OnepupoBatb MOHSTUSMHU: CeKyIas IJI0CKOCTB, CeueHue
' MHOTOTPaHHHKOB
710 OOBACHATH NPUHIUIIBI IOCTPOSHUS CEYEHUI MHOTOI'PaHHUKOB, UCIIOJIB3YS
) METOJ CJIEIOB
CrpouTh cedeHHMsI MHOIOTPAHHHUKOB METOAOM CJIEIOB, BBIIOJIHAThH
7.11 (BBIHOCHBIC) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHUTYP:
BU/J] CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKICHHE FEOMETPHUUECKHUX BEIMYWH 10 oOpasiiam
WIH aJIroOpuTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOIbI TpHU
7.12 pEelIeHNH CTaHJApPTHBIX MAaTeMaTHYeCKMX 3aJad Ha BbIYHCICHHE
pacCTOSTHUN MEXJy BYMs TOYKaMH, OT TOYKU JO HPSIMOM, OT TOUKHUIO
IJIOCKOCTH, MEXAY CKPEILMBAIOIIUMUCS IPSIMBIMU
713 Pematp 3a1aun Ha HaXOXKIACHHE FEOMETPHUUECKHUX BEIMYUH MO oOpasiam

W aJIropuTMaM, TPHUMCHASA H3BCCTHBIC AHAJIUTHYCCKUC MCTOJbI IIPpH




pElIeHNN CTaHJApTHBIX MAaTeMaTHYEeCKUX 3aJady Ha BBIUKCICHHE YTJIOB
MEX/1y CKpEIIMBAIOIMIMMHUCA MPSMBIMH, MEXKIY MNPSIMON U IIOCKOCTHIO,
MEX/1y TUIOCKOCTSIMH, ABYTPAHHBIX yTJIOB

Boruncnsate 00bEMBI M IUIOIIAJM IOBEPXHOCTEH MHOIOIPAHHUKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHUeM (OpMyJ, BBIUUCIATH COOTHOILICHUS

714 MEeXIy IUIOHIA/IIMU MOBEPXHOCTEH, o0BEMamMu M0T0OHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTypbI
W3BnekaTth, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, NpEeACTAaBICHHYIO Ha
yepTexax U pUcyHKax
[IpumeHnsTh reoMeTpudeckue (HakThl Uil PELICHUS CTEPEOMETPUUYECKHX
7.17 3a/a4, IpEeANoJararoliuX HECKOJBKO IIaroB PELICHMs, €CIHM YCIIOBUS
NIpUMEHEeHUs 3aJ]aHbl B IBHOH popme
718 [IpumensaTh npocTeIIMe MPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBouTE MpUMEpbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
’ KHM3HH, PACIIO3HABATH MPOSIBIIEHHE 3aKOHOB F€OMETPUH B UCKYCCTBE
[IpumeHsITh NOTyUYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peajbHbIe
CUTYallMu U IPUMEHATh U3yUYEHHbIE OHITHS B IIPOLIECCE OMCKA PEIICHNUs
MaTeMaTHYecKu  CQOpPMYJIUPOBAHHOM  MpoOIEMBl,  MOAEIUPOBATH
7.20 peanbHbBlE CHUTyalMu Ha SI3bIKE T'€OMETPHUH, HMCCIECI0BAaTh IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKHUX MOHATUH U TEOPEM, armnapara
anreOppl, pemaTrh MPaKTUUYECKHE 3aJlauM, CBSA3aHHBIE C HaXOXKJIEHUEM
reOMETPHUUECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NMOHATUAMU: ILMJIMHAPUUYECKAs: TIOBEPXHOCTh, 00pa3yrolne
6.1 HWINHAPUYECKOM MOBEPXHOCTH, LWINHAP, KOHHYECKas IOBEPXHOCTbD,
' oOpasylonue  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaueHus (LMIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KnaccugummpoBars B3auMHOE pacnoioxkeHne cepsl U TIOCKOCTH




6.5

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa,
BBICOTA CErMEHTa, IIapOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

Beruucnsate 00bEMBI UM IUIOMIAJM  TOBEPXHOCTEW TeJI  BpaIllCHUS,
T€OMETPUUYECKHX TEJ ¢ MPUMEHEHUEM (popMyII

6.7

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIHCAaHHBIK B cdepy u
OIMCAaHHBIN 0KOJIO cepsl, chepa, BIHCaHHAST B MHOTOTPAHHUK WU TEJIO
BpalICHUs

6.8

BBIYHCHsATE COOTHOIICHUS MEXKITY TUTOMIASIMU MTOBEPXHOCTEN U 00bEMaMHU
HOOOOHBIX TEN

6.9

N3o6paxaTts u3yuaembie QUTYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BBIMONHATE  (BBIHOCHBIE) TUIOCKHE YEPTEXXH M3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUYCHHS Tl
BpaIeHHS

6.11

W3Bnekarb, WHTEpHpeTHpOBaTh M NpeoOpa3oBbIBaTh HH(POPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpeJICTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensTh reomMeTpuueckre (QakThl JUIsl PELICHHUS] CTEPEOMETPHUUECKHUX
3a/1a4, NPEANoararoliuX HECKOJBKO INAroB PEIIEHHUs, €CIU YCIOBUSA
MIPUMEHEHHS 33J]aHbI B SBHOH (popme

6.13

OnepupoBath NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMOSMHSTE ISHCTBHUSL CIIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXXEHUSI BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMU OHHU
00J1anaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIIEaAa ITPHU CII0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpPA, PaBC€HCTBO BCKTOPOB, KOOPAMHATHI BCKTOpPA,
yroua MCXKOY BCKTOpPaMHU, CKaJIApHOC IIPONU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPEBL

6.17

Haxomuts cymMmy BEKTOpOB M NHPOM3BEAEHHE BEKTOpA Ha YHCIIO, YTroil
MEX/1y BEKTOpaMH, CKaJIIpHOE NMPOU3BEICHHE, PacKiaJbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTb MJIOCKOCTh YPaBHCHHUCM B IIeKapTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTCfIH.IHC reOMCTPHUYCCKUC 3a/laYi Ha IPUMCHCHUEC BECKTOPHO-
KOOPpAUHATHOTO METOa

6.20

PemraTe 3aJa4u Ha J0KasaTcJIbCTBO MAaTCMaTHYCCKHX OTHONIICHUH U
HaX0XIACHUC T'COMCTPUUICCKUX BCIWYHH II0 o6pa3uaM HIIM aJIrTOpUTMaM,
IIPUMCHAA HN3BCCTHBIC MCTOABI pu pPEIICHUHA CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH mHpoCTEUIIME IPOTrPpaMMHBIE CpPEACTBA U DJIEKTPOHHO-




KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPEOMCTPHUICCKUX 3a1a4

6.22

[IpuBOaUTE MpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
JKU3HHM, PACIIO3HABATh MPOSIBIICHNE 3AKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpuMeHsATh ONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIE
CUTYallUH U IPUMEHSATh U3yUYECHHBIE IIOHIATHUS B ITPOLECCE ITOUCKA PEILICHUS
MaTeMaTHYeCKd  CPOPMYITUPOBAHHOW  TPOOJIEMBI,  MOACIUPOBATH
pealilbHbIE CHUTYallMM Ha SI3bIKE TE€OMETPHUM, MCCIEAOBATH IMOCTPOEHHBIE
MOJIEJIU C UCTIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUI U TEOPEM, allliapara
anreOppl, peliaTh MPaKTUYECKHE 3a/1aud, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BETUUNH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHBIE TIOHATHUA cTepeoMeTpud. Touka, TpsMas, IMIOCKOCTh, MPOCTPAHCTBO.
[Tonsitre 06 akcHOMATHYECKOM MOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH
U CIIEJICTBHS U3 HUX

7.2

B3aumHoe  pacrnosokeHue ~ OpsIMBIX B NPOCTPAHCTBE:  IEpeceKaroImecs,
napajuleJibHble M CKpeluBaroluecss mpsimble. [lapamiensHOCTh MpSMBIX U
IUIOCKOCTE B  IPOCTPAHCTBE: TMapajulejbHble MpsSMble B  IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MApPAJICIBHOCTh MPSMON M IUIOCKOCTH. YTIIBIC
COHAIPAaBJICHHBIMU CTOPOHAMHM, YIOJ MEXAy TMpSMBIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIIOCKOCTEN: MapaiesibHbIe TUIOCKOCTH, CBOWCTBA MapaljiesIbHbIX
wiockocTeil. [IpocTeiiue mpocTpaHCcTBeHHbIE GUTYPBI Ha MJIOCKOCTHU: TETPadIp, KyO,
napasuiesienurne 1, ToOCTPOSHUE CeUeHU

7.3

[lepneHAUKYIIPHOCTh TPSIMOM W IUIOCKOCTH: TICPIICHIUKYJSIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, MPSIMbIE NTapaJIEIbHbIE U MEPIICHINKYJISIPHBIE K IIJIOCKOCTH, MPU3HAK
MEePIECHANKYISIPHOCTH MPSAMOU U TIIOCKOCTH, TEOPEMA O MPSIMOI EPIICHIUKYISIPHOM
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEKy NPSAMOMN U TUNIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, TMHENHBIN yroJ ABYrpaHHoro yria. [leprneHiukymsip u HaKJIOHHbIE: pacCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 MIIOCKOCTH, MPOEKIHs (GUTYpHI HA
II0CKOCTh. [lepreHInKyIIpHOCTD IITIOCKOCTEN: TPU3HAK MEPIIEHIUKYIISIPHOCTH IBYX
mIockocrei. Teopema 0 TpEX nepneHIuKyIsipax

7.4

[ToHsATHE MHOrOrpaHHMKAa, OCHOBHBIC 3JIEMEHTHl MHOIOTPAHHUKA, BBIIYKIbIE U
HEBBITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrospHas
Ipu3Ma, TpaHU U OCHOBAHMS INPHU3MBI, IpsMas U HAKIOHHAs MPU3MbI, OOKOBas U
HOJIHAsl TIOBEPXHOCTh MpU3Mbl. [lapannenenunes, npsMoyroybHbIA napaieaenumnes
u ero cBoiictBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U OCHOBaHUE MUPAMUJBI,
OOKOBasi U IOJIHAs MOBEPXHOCTh MUPAMUbI, NPaBUIbHASA M yCEUEHHAs MUpaMUJA.
OneMeHThl npu3Mbl U nupamunabl. [IpaBuiabHBIE MHOTOTPaHHUKHU: TOHSTHE
NpPaBUWIBHOTO MHOTOTPaHHMKA, MNpaBWIbHAs MpHU3Ma M IpaBWIbHas NHpaMuja,
npaBUiIbHAs TPEYTrobHas MUpaMUia U PpaBUIIbHBIN TeTpasp, ky0. Ilpeacrasienue o
IIPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’[p, AOJAEKa’aAp M ukocadapyrue CedeHus
HPU3MBI U THPAMHUIBI

7.5

CI/IMMCTpI/IH B ITPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPHHU B nmupamMujaax, mapajjiCiaCcnuIicaax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Brruncnenue »31€eMEHTOB MHOTOTPAaHHHMKOB: pE&Opa, auaroHanu, yriel. [lnomans




OOKOBOM TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSMOW TPU3MBI, IUIOMIAb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOI mpu3Msl. [1nomans 60koBoM
MOBEPXHOCTH U TIOBEPXHOCTH TMPABUJIBHOW MUPAMHIIBI, TEOpeMa O IJIOAAH
yceuénnoit nupamubl. [lonstie 06 06bpéMe. OOBEM MUPaMUIBI, TPUIMBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUSI MEXY IUIOLIAIIMU IOBEPXHOCTEMH,
00BEMaMH MTOJOO0HBIX TEJI

11 KJIACC

Konx
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[Humuaapuyeckas TOBEPXHOCTh, 00pa3yIoliye MUIHHAPUISCKONU MOBEPXHOCTH, OCh
MWIMHAPUYECKOW MOBEpXHOCTH. [lyummHIp: ocHOBaHUS M OOKOBask TOBEPXHOCTD,
o0pa3syroas ¥ 0Ch, TUIONIAaas OOKOBOW M MOJTHOW TMTOBEPXHOCTH

6.2

Konunueckass moBepxHOCTh, 0Opa3yroliMe KOHMYECKOH MOBEpXHOCTH, OCbhb U
BepIlIMHA KOHWYEeCKOM moBepxHOCcTH. KoHyC: 0OCHOBaHUE U BeplLIMHa, 00pa3yroas u
OCh, TJIOMIA b OOKOBOM M MTOJTHON MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIie u
BBICOTA, OCHOBaHHS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u mwap: neHTp, paguyc, AMaMeTp, MIIOMAagb TOBEPXHOCTH cepbl. B3aumuoe
pacnosoxeHue chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIOIaIb

cdepsl

6.4

N3o00pakenue e BpalieHus: Ha IIO0CKocTU. Pa3BEépTka nuimnMHIpa 1 KOHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOI'OI'PAHHHUKOB. MHoror PAaHHUK, OIIMCaHHBIN
OKOJIO C(I)epLI, cq)epa, BIIMCAHHAsA B MHOT'OT'PAHHUK, UJIX TCJIO BPAIICHUA

6.6

[Tonsitue 06 00bEMe. OCHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapalIelieuIie a U cieacTBUs u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06BEéM mapa u miomaas chepsl

6.7

[TomoOHble Tenma B mpocTpaHcTBe. COOTHOMICHHWS  MEXAY — IUIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

6.8

Ceuenust nunuHApa (MapaieNnbHO U HEPHEHANKYJISIPHO OCH), CEUYEHHs KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEE Yepe3 BEPIIUHY ), CEUEHHUS I1apa

6.9

BexTtop Ha mockocTd U B mpocTpaHcTBe. CIOXKEHWE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTopa 1Mo TPEM HEKOMILIAHAPHBIM
BektopaM. [IpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHNEM IIPaBUJI ICUCTBUI C BEKTOpaMU

6.10

IIpsimoyronbHast cucreMa KOOpAMHAT B HpocTpaHCTBE. KoopauHaTel BEKTOpA.
IIpocreiimne 3amaum B KOOpAMHATaX. YTosl MexAy BekTopamu. CkaiaspHoe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXAY MIPSIMBIMA U IIJIOCKOCTSIMU.
KooparHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUU T€OMETPUYECKUX 3a]1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIposepsiemble TpeOOBaHHUS K NIPEJIMETHBIM Pe3y/JIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTEJbLHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

Brnanenue MeromaMu [0Ka3aTelbCTB, AJITOPUTMAMM PEIIEHUs 3a7ady;
yMeHue (OpMyJIHpPOBATh W ONEPHUPOBATH IMOHITHUSMH: OIPENEICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, 10Ka3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITMPOBKH; IPUMEHSATH UX; YMEHUE (OPMYIHPOBATH
0o0paTHOE U MPOTUBOINOJIOKHOE YTBEPXKJIEHHE, IPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIIOIB30BATh METOJ MAaTEMaTUYECKOM MHIYKILIHY,
MIPOBOJUTH  JIOKA3aTEJIbHBIE PACCYKJICHHs TPH pEUNIeHUH 33aj]ad,
1 OLICHMBATH  JIOTMYECKYK0 IPaBUJIBHOCTb  PACCYKACHWH; yMEHHE
ONEPUPOBATh MOHATUAMHU: MHOXKECTBO, MOJIMHOXECTBO, OIEPALlUHA HAJl
MHO)KECTBAMHU; YMEHHE HCIIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCaHUs PEAJIbHBIX IIPOLECCOB U SIBJIEHUI U IIPU PELIEHUU
3aja4, B TOM 4HCI€ M3 JPYruX YyueOHBIX MPEAMETOB; YMEHUE
OTIepUPOBAThH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHME 3aJaBaThb W ONUCHIBATH TIpadpl pa3InYHBIMU

CHOCO68.MI/I; HUCII0JB30BAaTh I‘pa(bbl IIpHu pCUICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpalbHOE YHCIIO, LEN0e YHCIIO,
CTEMNEHb C LEIbIM MTOKa3aTesieM, KOPeHb HaTypaJIbHON CTETIEHH, CTENIEHb C
panoHaAIBHBIM ITOKa3aTeIeM, CTETICHb C JICHCTBUTEIHHBIM ITOKa3aTeIeM,
norapumM YmclIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJILHOTO YHUCIA,
OCTaTOK MO MOMAYJIO, PAIlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHUCIIO,
MHO>KECTBA HATYypallbHBIX, IIENbIX, PallMOHANBHBIX, JIEHCTBUTEIBHBIX
2 YUCel; YMEHHE HCIOJb30BaTh IMPU3HAKU JEITUMOCTH, HAUMEHbBIIUN
00IIuii TeTUTeNh U HAaUMEHbIIIee o0lIee KpaTHOe, anropuT™ EBknnaa npu
pelIeHuN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIUOHHBIMU CHCTEMaMH
CUMCJICHHs; YMEHHE  BBINOJHATH  BBIUYMCICHUE  3HAUYCHUH U
npeoOpa3oBaHus BBIPAKEHUH CO CTENEHSAMH H  Jorapudmami,

npeoOpazoBaHusi  JPOOHO-pAllMOHATBHBIX  BBIPAXKEHUW;  YMEHHE

OIICPHUPOBATL INOHATHUAMHK. IIOCJICA0OBATCIBbHOCTD, apnq)Meanecxa;I




MPOTpeccusi, TeOMETPUYECKas IMpOorpeccusi, OCCKOHEYHO YyOBIBarOIIast
reoMeTpUuyecKasi Mporpeccus; yMEHUE 3aJ1aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHHIX (HOPMYII; YMEHHE ONMEPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHUCIIO0, CONPSIKEHHBIC KOMILICKCHBIC YHCIIA,
MOJTyJIb U apPTyMEHT KOMILJIEKCHOTO Yncia, (popma 3amicH KOMITIEKCHBIX
gucen (reoMeTpudeckas, TPUTOHOMETpHUYEcKass W anreOpandeckas);
yMETh MPOU3BOIUTH apUPMETHUECKHE MACUCTBUS C KOMILUIEKCHBIMH
YUCJIaMH; TPUBOJUTH MPHUMEPHI MCTOJIb30BaHUS KOMIUICKCHBIX YHCET,
ONEepUPOBATH MOHATUAMU: MaTpuIa 2X2 u 3X3, onpeneauTenb MaTPUILIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHe onepupoBaTh NOHATHAMU: pPalMOHAIbHBIC, WPPALMOHAIBHEIE,
IIOKa3aTelbHble, CTENEHHbIE, Jorapu(pMUUECKue, TPUTOHOMETPUYECKHE
YPaBHEHUST W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMH: TOKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHME, YpPABHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHHUH M HEPABEHCTB, PaBHOCUJIBLHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peniaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3IMYHBIX MPUEMOB; peILIaTh
YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C I1apaMeTpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUS MAaTEeMAaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaslbHON KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEePUOJUYHOCTh (DYHKIIMH, OIPAaHMYEHHOCTh (DPYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, S3KCTpeMyM (PyHKIMH, HanOoJbIlIee 1 HAaUMEHbIIIee 3HAYCHHUS
(yHKIIMM Ha TPOMEXYTKE, HENpepbIBHAS (PYHKIIMSI, aCUMIITOTHI Tpaduka
(¢yHKIMH, TIepBast ¥ BTOpas MPOU3BOIHAS (PYHKIIUH, T€OMETPHUUECKUI 1
(Gu3n4YecKuii CMBICII TPOM3BOJIHOW, TEpBOOOpa3Has, ONpeAeIEHHBIN
UHTErpajl; yMEHHE HaXOAUTh aCUMNTOTHI rpaduka (yHKLUUHU; yMEHUE
BBIUMCIIATh INPOU3BOJHBIE CYMMBI, IIPOM3BEJEHUS, YacTHOIO U
KOMIIO3ULMHU (DYHKIUI, HAXOAUTh YpPaBHEHHE KAcaTEIbHOW K IpauKy
(YHKIMY; YMEHHE HaXOAWUTh NMPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BAaTh IPOU3BOJHYIO MJI HCCIEIOBaHUS (YHKIHIM,
HaXOJUTh HAauUOOJIbIIME U HaWMEHbIIUE 3HAYeHUs (YHKIUH; CTPOUTH
rpaduKu MHOTOWJIEHOB C MCIOJIH30BAHUEM allapara MaTeMaTHUYECKOTO
aHalu3a; MPUMEHATh MPOU3BOJHYIO JUISI HAXOXAEHUS HAWIydllIero
pelleHHs B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX U

(bu3MYeCcKrX 3a1a4ax; HaXOAUTh TUIOMAAN M 00BEMBI UTYP C TTOMOIIBIO




HHTCrpaia;, NpuBOJUTH MNPHUMEPbl MATCMATHYCCKOI'0 MOACIIMPOBAHUA C

NoMOIIbI0 AU(depeHInaTbHbIX YpaBHEHUH

YMmeHue omnepupoBath MNOHATHAMM: Trpaduk (GyHKIMH, OOpaTHas
GyHKIMsA, KoMro3uuus (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
¢byHKIM, panvoHaIbHas byHKLHS, CTeTeHHast byHKLIHSA,
TPUTOHOMETPUYECKHE (QYHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas M Jorapudmuyeckas QyHKIUM;, yMEHHE
CTpOUTH TpapUKu M3yYEHHBIX (YHKUIUH, BBIMOJHATH MPEoOpa30OBaHUs
rpa¢ukoB PyHKITUH, UCTIOJIB30BATh TPaUKU ISl U3YUCHUS ITPOILIECCOB U
3aBUCUMOCTEH, MPH PELIeHUU 3aJad U3 APYTUX Y4eOHBIX NMPEIMETOB M
3a7a4 U3 pealbHOM JKU3HU; BBIPAXKATh (POPMYIIAMHU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; UCIIOJIb30BATh CBOMCTBA U I'paduKu (QyHKIUHI AJ1s pereHust
yYpaBHEHMI, HEPABEHCTB M 3aJad C MapaMeTpaMH; H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHO>KECTBA PEUICHU YpaBHEHUMN, HEPABEHCTB

U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, J0JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3aJa4d U3 00JacTH yNpaBJIeHHUs JIUYHBIMA U CEMEHHBIMU
(MHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBATh IMOJIYYEHHOE PELICHUE U
OLICHMBATh IPABAONOJO0OHOCTb PE3YJIbTATOB; YMEHHE MOJEINPOBATH
peaJbHBIC CHUTyallMM Ha S3bIKE MATEMATHKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA W MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C HCIOJIB30BAHMEM amnmapara

ayreOpbl, HHTEPIPETUPOBATH MOJTYUYCHHBIH pe3ybTarT

YMeHue onepupoBath MOHATUSMU: cpeiHee apupMeTHIecKoe, MeIuaHa,
HauOOJIbIIIee M HAUMEHBIIICE 3HAUCHHUSI, pa3Max, TUCIIEPCHS, CTAHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UHPOPMAITHIO, PEACTABIICHHYIO B TAOIUIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pPeabHBIX MPOIIECCOB M SIBICHUI; TIPEICTABIIATH
nH(pOpMALIMI0O C TIOMOIIbIO Ta0NWII ¥ JAWarpaMM; HCCIIEOBATh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCIE C NMPUMEHCHHEM TrpapuIecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUIeCKU UCCIIEIOBATH COBMECTHBIE
HaOJIOIEHUST C TIOMOIIBIO JHAarpaMM pPAaCcCEMBAHHUA W JIMHEWHOU

perpeccun

YMeHue onepupoBaTh IOHITHAMM: CIIYYAaWHBIM OMNBIT W CIy4aliHOE




COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJB30BaHMEM TpapUUECKHUX METOIOB; NPUMEHSTh
(opMyIIbI CIIOKEHUS U YMHOXXEHHS BEpOSITHOCTEH, (hopMyiy MHOJHOMN
BeposATHOCTH, (hopmyiy bepHyiu, komOuHATOpHBIE (aKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepHUpPOBATH
MOHATUSAMM: CiydaliHas BEJIUYHMHA, PACHPEIEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OXKUAAHMUE, AMUCIEPCUs] U CTAaHAAPTHOE OTKIIOHEHHE
CIly4ailHOM BeNMYWHBL, (YHKIMM pacrnpefeNeHuss U IUIOTHOCTU
pPaBHOMEPHOTO, IOKAa3aTEJbHOIO ¥ HOPMAJIBHOIO PpacHpEleNICHUN;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YyYECHHBIX pACHPEICICHUN I
pelleHns 3aja4; 3HaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE IPHUBOJIUTH IPUMEPHI
MPOSBJICHUS. 3aKOHA OOJBIIKMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YHUCIO NepecTaHOBOK; OuMHOM HploTOHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCY>KICHHUS sl pEIICHUS 33124,
OLICHUBATH BEPOSATHOCTH peabHbIX COOBITHIA; COCTaBIISITh

BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yrja, IUIOCKMH yToI,
JIBYTPaHHBIA Yroj, TPEXIPAHHBIM YTOJI, CKPEIIMUBAIOLIUECS IIPSMBIC,
NapaJUIeIbHOCTh U MEPHNEHAUKYIISIPHOCTh NMPSAMBIX 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 3a7a4d U3y4eHHbIe (akTbl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIHU C TOMOIIbI0 T€OMETPUYECKUX MOHATUNH HU

BCJIMYHWH, pCIIaTh CBA3AHHBIC C HUMH MMPAKTUYCCKHUEC 3a/1aUU
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YMeHre onepupoBaTh MOHATUSAMHU: IUIOIMIAAL (GUTYPBI, 00BEM (GUTYDBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CEYCHNEC MHOI'OI'paHHHKA,
Ky0, Mapajuienenumen, Npu3Ma, nupamuia, (urypa v MOBEPXHOCTb
BpallleHus, [WINHIP, KOHYC, IIap, cdepa, Mmiomanb cepbl, TUIOMAIh
MOBEPXHOCTU MUPAMH[IbI, TPU3MbI, KOHYyCa, IMIUHIpA, 00bEM KyOa,
IIPSAMOYTOJIBHOTO MapaJuIeNICNIAIIea, UPaMUIbl, IIPU3MBI, LWIMH]PA,

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




napajuleJbHble OCH WJIM OCHOBAHUIO, CEYEHHE IIapa, IIJIOCKOCTD,
Kacaromascs cdepsl, UIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHMKA, N300pakaTh MHOTOTPaHHUKH, (UTYpPbI U MOBEPXHOCTH
BpAlCHUS, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO DJIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHATh CBOICTBAa T€OMETPUUYECKHX (PHUTYpP, CAMOCTOSATEIBHO
(opMyIMpOBATh ONpPENENCHHs N3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI
O CBOICTBax M NMpH3HAKaX IreoOMEeTpHUecKuX (puryp, 000CHOBBIBATH WU
omnpoBepraTb MX; YMEHHE IMPOBOAUTH KiaccupuKaluuo QUryp Imo
pa3IMYHBIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIC

MOCTPOEHUS
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VYMmenne ONnepupoBaTh IMOHATHUAMU: ABWXXCHUC B IPOCTPAHCTBE,
napauiebHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOM00Us, TOMO00HBIE (UTYPHI;, YMEHUE
pacro3HaBaTh PaBHBIC W MOJOOHBIC (UTYpBI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIIb30BATh T€OMETPUUYECKHE OTHOIICHUS
IIpH pECIICHUHU 3aaa4; HAXOAUTb TCOMETPUICCKUC BEIMINHBL (}IJ'II/IHa, yroia,
TUIOIIA]lb, 00BEM) TIPH PEIICHUH 33]a4 U3 IPYTHX YUeOHBIX MPEAMETOB U
n3 peaHbHOﬁ KU3HU, YMCHUC BBIYUCIIATH TI'COMCTPHUYCCKUC BCIIMYNHBI
(mMHA, yroi, TUIoImaib, OOBEM, IUIONIAL TOBEPXHOCTH), UCIIONB3YS
HU3YYCHHBIC Q)OpMYHBI u MCTOJAbI, B TOM YHCJIC: IJIOIIAaAb IMOBCPXHOCTHU
MMpaMUIbI, TIPU3MBI, KOHYCA, IIWIMHIpA, TUIOMAaas cheprl; 00bEM Kyoa,
MPSIMOYTONFHOTO TapalieNieNnuneia, MUPaMUIbl, TPU3MBI, LHWIMHIPA,

KOHYCa, 11apa; yMEHHE HaXOAUTh OTHOIIEHNE 00bEMOB MOI00HBIX PUTYp
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YMeHue orneprupoBaTh NOHATHSIMH: MPSAMOYTOIbHAS CHCTEMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpAa HA YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo 0Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YIOJM MEXKIY
BEKTOPAMH;, YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIS pelIeHHUs TeOMETPUYECKMX 3aJady M 3ajad JApYyrux Yy4eOHbIX

npeaAMETOB
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YmMmenue BI:I6I/IpaTB HOI[XO,Z[SIH_[I/Iﬁ MCTOL JId PCHICHUA 3adadu;
IIOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKU B HW3YYCHUU IIPUPOJHBIX U
O6H.I€CTBCHHBIX mnmponeccos U HBHCHHﬁ; YMCHHEC  PACIIO3HABATDH
IMPOABJICHUEC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHUC IIPHUBOJIUTDH

MPUMEpPHl  MAaTEMATHYECKUX OTKPBITUH POCCHUMCKOW W  MHUPOBOM




MaTeMaTUYECKON HayKH




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

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

1 Yucna v BBIYMCIIEHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YNCEI
12 Pamonaneupie  ymcna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, IPOIEHTHI,
' OecKOHEeUYHbIE MEPUOHUECKUE TpodU
13 ApudmeTnueckuii KOpeHb HaTypaJibHOH cTeneHu. JleicTBus ¢ apupMeTHIECKUMHU
' KOPHSIMM HaTypajbHON CTENIEHU
L4 Crenenp ¢ nenbiM nokasareneM. CTENEHb C PpalMOHAIBHBIM I10KA3aTelEM.
' CBoiicTBa cTeneHu
L5 CuHyc, KOCHHYC M TaHIEHC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIOBOIO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsiTuuHble U HATypaJIbHBIE JTOrapU(MBbI
JleiicTBuTenpHbIe YUCTAa. ApUPMETHYCCKHE ONEpalud C JCHCTBUTEIbHBIMH
1.7 yuciaamu. [IpuOmk€HHbIE BBIYMCICHHUS, TMpaBUiIa OKPYIJICHHs, NPUKHUIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 [Ipeobpa3oBaHue BbIpaXKEHHI
1.9 KommuiekcHsble uncina
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHANIEHBIE YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTpudecKkue ypaBHEHHUs
24 [ToxazarenbHble U Jorapu@MUUecKue ypaBHEHUs
2.5 Lenble 1 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppanmroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOoTrapuhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpudeckre HeEpaBEHCTBA
2.9 Cucremsbl U COBOKYITHOCTH YPAaBHEHUI Y HEPABEHCTB
2.10 VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 Matpuna cucTeMbl JINHENHBIX ypaBHEHU . OIpeneauTenb MaTpULb




@®yHKIMU U TpaduKu

dyHKIMsA, crocobbl 3amanus ¢yHkuuu. ['paduk Gysknuu. Bzanmao oOpaTHbIE

31 ¢ynkuuu. YétHpie 1 Heu€THBIe QyHKUMU. [leproamueckue GpyHKINH
OO6nacte omnpeeneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymn ¢dyHkmm.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosbliee W HauMeHbllee 3HaUYCHUE
(GYHKIHU HAa IPOMEXKYTKE
13 Crenennast ¢yHKUUS C HaTypaJibHbIM M LEJbIM MokazareneM. EE cBoiicTBa u
' rpaduk. CBolicTBa U rpa MK KOpHs 71-0l CTENeHU
34 Tpuronomerpudecknue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [TokazarenbHas u orapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Toukm paspeiBa. AcuMmMnToTel rpadukoB ¢GyHknmid. CBolcTBa (QYHKIINH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS 11OCIIEA0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmysia CI0KHBIX POLEHTOB
4 Hauana maTemMaTHueckoro aHanmsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoaHbIe 3IEMEHTAPHBIX (GYHKLIUH
[IpumeHeHrne NPOU3BOJHOM K MCCIEAOBAHHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxx1eHre HaubobIIero 1 HAaMMEHbIIET0 3HaueHUs (PYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHokecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB M 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

KoopauHatsl 1 BEKTOpPEI
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