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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,



NpaBWIbHAs TPEYroJbHAs MUPAMKJIA U IPaBUIIbHBIN TETpasap, KyO. [IpencraBienue
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
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MporpamMMbl Bceero KonTposbHbI Hpaxriieckue oOpa3oBaTejibHbIEC
e padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIEYHSIpHOCTb HPSIMBIX U ’5
IUIOCKOCTEH B MPOCTPaHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpaHHuku 7 1
BekTopsl B mpocTpaHCcTBE 12
2 HOBTOP@HI/IC, 000011IeHNe U CUCTeMaTH3aIHs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne i/ f]{;:rn;(:;:;::me PasieIon Hem Beero KoHTpobHBI IIpakTueckue f:g::::::::;b““e
e padoThbI padoThI pecypeni
1 AHanuTudeckas TeOMETpHs 15 1
) [ToBTOpEHHE, 06061ueH1:Ie u 15 |
cUcTeMaTu3alus 3HaHUM
O0bEéM MHOrOrpaHHHUKA 17 1
4 Tena BpaeHus 24 1
5 [Tnomaayu moBEPXHOCTH U 0O0BEMBI 9 1
KPYTJIbIX T€J
6 JIBMKeHUS 5 1
7 [ToBTOpEHME, O606H16HI:I€ u 17 )
CcHUCTEeMaTH3aIlus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoabHubie
padoThI

IIpakTH4yecku
e padoTsI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

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

[TonsTHs cTepeoMeTpur: TOUKa, IpsMa,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKEHUS HAa PUCYHKE
TUIOCKOCTH, MapalyIeIIbHbIX MPSMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: MepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: MepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe
MIPOCTEHIINX NPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paXxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0ObEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus u3 HUX. CriocoObl 3aAaHus
MPSAMBIX U IJTIOCKOCTEN B MIPOCTPAHCTBE.
O0603HaueHNs NPSAMBIX U TUIOCKOCTEN

10

N300pakeHue ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT UYEPE3 UX
pEbpa. M3o0pakeHune nepecedeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NocTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil nupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT UYEPE3 UX
pEbpa. M3o0pakeHue nepecedecHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NocTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

12

N300pakenue ceueHuil nupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pEdpa. M3o0OpakeHne nepecedeHus
[IOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NoCTpOCHHBIX CEYCHUI
pa3HbIMM LIBETaMU

13

N300pakenue ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
pEbpa. M3o0paskeHne nepeceyeHus




MOJTyYE€HHBIX TUIOCKOCTEH.
PackpaivBanve mocTpOEHHbBIX CEYEHUI
pa3HbIMH LIBETaMU

14

Mertona cnenoB i HOCTPOESHUS CEUEHHH

15

Mertop cie10B /Uil HOCTPOCHUS CEUEHUI.
CBoiicTBa niepecedeHuil MPsIMbIX U
IJIOCKOCTER

16

Meroa cneoB At MOCTPOEHUS CEYEHU .
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

17

IToctpoenue ceuenuii B nupamuye, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEU U 3alKCh 1IaroB
IIOCTPOEHHUS

18

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

19

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YEepPTEKEH U 3aIluCh 111aroB
MIOCTPOCHHUS

20

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

21

[ToBTOpenue mianumerpun: Teopema o
IPONOPLUUOHANIBHBIX oTpe3kax. [logobue




TPEYroJbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B cCUeHHAX Ha
BBIHOCHBIX 4YepTexax. Mctopus pa3Butus
TJITAHUMETPUHU U CTEPEOMETPUH

23

KonTponbaas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIX B
npocTtpancTBe. CKpenyBaronmecs
npsaMsble. [IpusHaky ckpeluBaromuxcs
npsaMsbIx. [lapamiensHelie npsMsie B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUU U
€IVMHCTBEHHOCTH IPSIMOM IapajuIeIbHON
JAHHOM NPSAMOM, IPOXOMAILEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeXKAIEeH Ha
JAHHOM npsAMou. Jlemma o nepeceyeHuun
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[MapannensHOCTh Tpex NpsMbIX. Teopema
0 TpEX MapasuIeNbHbIX NPsAMBIX. Teopema
0 CKpELIMBAOLINXCS IPSIMBIX

27

[TapannenbHoe MPOEKTUPOBAHHUE.
OcHoBHbIE CBOWCTBA MapaIETLHOTO
npoektupoBanus. U300pakeHne pa3HbIX
¢buryp B nmapauienbHON NPOSKIUU

28

LlenTpanbHas npoekus. Yroiu ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MeX1y IPSIMBIMU




29

3aaun Ha NOKA3aTeEILCTBO U
HCCIEI0BaHNe, CBI3aHHEIC C
PacCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCT IPSAMOMN U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH NPSAMOU U MIJIOCKOCTH.
CaoiicTBa napajuieIbHOCTH HPSIMON U
IJIOCKOCTH

31

FCOMeTpI/ILIeCKI/Ie 3aJa4U Ha BBIYHCJIICHUC
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

ITocTpoenune ceueHus, IPOXOASILETO
4yepes3 JAHHYIO NPSAMYIO Ha YEPTEXKE U
MapaJyIEAbHOIO IPYTron npsmoil. Pacuér
OTHOILICHUI

33

[TapamienpHas NpoeKLUs, IPUMEHEHUE
JUISL IOCTPOCHUS CEUCHHM Ky0a u
napauienenunena. Ceoncraa
napajuieNienunea u Ipu3Mbl

34

HapaHHeJIBHLIC TIIIOCKOCTH. HpI/I3HaKI/I
napaJiyICJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema o napaiaenbHOCTH U
€IMHCTBEHHOCTHU TJIOCKOCTH,
NIPOXOAALIeH Yepe3 TOUKy, He
MPUHAAIISKAILYIO TaHHON TNIOCKOCTH U
CIIECTBUS U3 HEE




36

CaoiicTBa napajuieIbHbIX IIIOCKOCTEN: O
MapajuIebHOCTU MPSIMBIX TEpECeUeHuUs
MIpU NEPECEUCHUH JIBYX MapaiebHbIX
IJIOCKOCTEH TpeThel

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 0oTpe3Kax mapayyieTbHBIX MPSIMBIX,
3aKIIFOYEHHBIX MEXKAY MapaJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUHN TPSMOM C
JBYMs HapaJljIeIbHbIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Mudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaiesenumnena

41

Brrancienue JJIMH OTPC3KOB B KY6C n
IpAMOYTOJIBHOM ITapaJlJICJICIIUIICAC

42

[lepneHuKyIIPHOCTD MPSMOM U
mnockoctu. [Ipu3nak
MEPIEHIUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH

43

[lepneH MKy IIPHOCTH NPSMOKN U
miockocTH. [Ipru3nak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPAMOM, NPOXOASIIEN
4yepe3 TOUKY NPOCTPAHCTBA U




MEPIEeHIUKYISIPHOM K MIIOCKOCTH

[ImoCKOCTH M EPIIEHIUKYIIIPHBIE UM

s MpsIMbl€ B MHOTOTpaHHHUKAX

46 [I1nockocTH ¥ IEPIEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX
[lepnieHIuKyIIsIp ¥ HAKJIOHHAS.

47 [TocTpoeHnue nepnesuKyIsapa u3 TOUKU
Ha IPAMYIO
[lepneHquKyIsIp U HAKJIOHHAS.

48 [TocTpoeHue nepneHauKyIsipa U3 TOUKU
Ha MPSAMYIO

49 Teopema o0 TpEX NEpHEHAUKYIIAPAX
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX NEpHEHAUKYIIAPAX
(npsiMasi u oOpaTHas)

51 YTroia Mexay CKpelUBaOIIMMUCS
MPSIMBIMU
[Touck nepneHaAuKyJIIpHBIX NPSMBIX C

52 IIOMOUIBIO NEPIIEHAUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTOroHaibHOE MPOEKTUPOBAHUE
[loctpoenue ceuenuii kyda, MpU3MBL,

54 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJIBHOMN MPOEKIINHU
[Toctpoenue ceueHuii kyda, MpU3MBL,

55 MPaBWILHON MUPAMHUJIBI C TTOMOUIBIO

OpPTOTOHAJIBLHOU MPOEKIINH




56

CummMeTpusi B IPOCTPAHCTBE
OTHOCHTEJNBHO I0ockocTu. [lnockoctu
CUMMETpU B MHOTOTPaHHUKAX

57

[Ipu3HaK nepneHauKyJISPHOCTH IPSIMOU
U IUIOCKOCTH KaK CIIEJCTBUE CUMMETPUHU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JO INIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH 0 MJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHIUKYIISAPHI:
CUMMETpHUS, CIABUT TOUYKH I10
MapauieabHON IPAMOU

61

CaBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHUM

62

KonTponbhas padota "B3aumnoe
pacmoioKEeHNE MPSAMBIX U INIOCKOCTEN B
IpocTpaHcTBe"

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroy MeKIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue METObI BEIYNCICHUS
yriia MeXy NpSMbIMU B
MHOT'OI'paHHHMKaxX

66

JIByrpanHbIi yroy. CBOMCTBO JIMHENWHBIX




YIJIOB IBYT'PAHHOTO yriia

67

[TepieHAMKYISAPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMHO NMEPHEHAUKYIISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpeMa O NMPAMOK
[epecedeHus IByX INIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU INIOCKOCTH

69

[IpsiMoyToOBbHBIN Mapasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJILHOTO
napajuiesenumne1a

70

TeopeMa 0 JuaroHaljiv nmpsaMoyroJibHOro
napajijiejacnuiicqa u CJICACTBUC U3 Hee

71

CrepeoMeTpuyeckre U MPUKIIaIHbIE
3aJlauM, CBA3aHHbBIE CO B3aUMHbBIM
PaCIOIOKEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS
HpSIMI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaHJIapTHBIX MHOTOTPaHHHUKAX

73

[Tapa napaenbHbIX IUIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX, pACCTOSIHUE
MEX/1y CKpEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSIX

74

Paccrosinue oT TOYKH J10 TJIOCKOCTH,
paccTosiHue OT NPSIMOM 0 TNIOCKOCTH

75

Beruncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IPIMBIMHU C
IIOMOILBIO NEPIEHANKYJISIPHON




IIJIOCKOCTH

TpéxrpanHblil yroyi, HepaBeHCTBa IS
TpeXTrpaHHbIX yrioB. Teopema

76
[Tugaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JUUI TPEXTPAHHOTO YTJIa

77 DneMeHTHl CPeprUIecKOi TeOMETPHH:
reoIe3NYeCKUe JIMHUHU Ha 3emiie

73 Konrponsnas padora "Yrisl u
paccrosiHus"

79 CucreMaTu3anus 3HAHUHN
"MHOrorpaHHuK U €ro 3JeMeHTHI"

20 [Tupamuna. Buasl nupamua. [IpaBunbHas
nvpamua

21 [Ipusma. IIpsAmas 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

20 [IpsiMoit napaienenunen,
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo

23 Beinyxkinble MHOrorpasnHuku. Teopema
Olinepa
Brinykiibie MHOrorpannuku. Teopema

84 DOitnepa. [IpaBuibHbIE U
MOJIYIIPAaBUIIbHBIE MHOTOTPAHHUKHU

85 Kontponbnas pabora "MHuororpanHuku"

26 [lonsiTHE BEKTOpa HA IJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pasnocts BekTOpOB




89

[IpaBuio mapannenenunena

90 YMHOXKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIeKAIIKUX B OJHOU 1
IJIOCKOCTH
92 CkansipHO€ IpOM3BEIEHUE 1
93 Beruucnenue yria Mex 1y BEKTOpaMH B |
IIPOCTPAHCTBE
94 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMU 1
96 IIpocreiimume 3a1auu ¢ BEKTOpaMHU 1
97 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1
98 O06001eHre U cucTeMaTu3alus 3HaHU| 1
99 O06o00mIeHne 1 cucTeMaTU3aIus 3HaHU| 1
100 HToroBas KOHTpOJbHAsA paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O060011eHre U cucTeMaTu3alus 3HaHU| 1
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne [Mara nudposbie
Tema ypoka Kontpoasubie | IlpakTuueckn
n/n Bcero u3ydeHnusi | oOpasoBaTejibHbIE
padoThbI e padoThbI
pecypcsbl
[ToBTOopenue TeMbl "KoopanHaThl
1 BEKTOpa Ha IVIOCKOCTH U B |
npoctpaHcTse"
5 [ToBTOpenue Temol "CkansipHoe |
MPOU3BEJCHNUE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria |
MEXIy BEKTOpaMH B IpoCTpaHCTBE"
4 [ToBTOpEeHME TeMBbI Y paBHEHNE IPSIMOH, )
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MJIOCKOCTH, HOPMaJlb, I
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, 1
ypaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeaeHue 1
2 JIuneliHble HEPABEHCTBA, JINHEWHOE |
MpOrpaMMHUPOBAHUE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOorpaMMHUpPOBaHUE
10 AHanmMTUYECKUE METObI pacuéTa yria 1
MEXKy NMPSMbIMUA B MHOTOTPaHHUKAX
11 AHaAIMTHYECKUE METO/IBI pacyéra 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







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM ITPOI'PAMMBI

10 KJIACC
Koa .
ITpoBepsieMble MpeIMeTHBIE PE3YJIbTATHI OCBOEHHS OCHOBHOM
npoBepsieMor .
00pa3oBaTeIbHOI MPOrpaMMBbI CpPeHEro 001Iero 0opa3oBaHust
0 pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBarh MOHATUAME: TOYKA, IPSAMas, IFIOCKOCTh
79 [IpUMEHATh aKCHOMBI CTEPEOMETPUH M CIICACTBHS U3 HHUX IPH PELICHUH
’ reOMETPUYECKHUX 3a1a4
73 OmepupoBarh TMOHATHAMH: IAPaUIEIbHOCTh W IEPIEHIUKYISPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KiaccuduimpoBats B3aMMHOE PACIIOIOKEHHUE MPSIMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATHSIMH: JBYTPaHHBIA YIroJl, TPAaHU JBYIPAHHOIO yIJia,
7.5 pedpo JABYrpaHHOIO yIia, IMHEHHBIH yrojl JBYIPaHHOrO yIila, rpajycHas
Mepa JIByrPaHHOIO yIiia
76 OmnepupoBarh MOHATHSAMH: MHOTOIPAHHUK, BBINYKJIBIM W HEBBITYKIIbIHA
' MHOI'OTPaHHMK, 3JIEMEHTHI MHOIOIPAHHUKA, IPABAILHBIA MHOTOTPaHHUK
77 PacrosHaBaTh OCHOBHBIE BHBI MHOTOTPaHHHMKOB (ITUpaMuIa, MPHU3Ma,
’ MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)
KiaccuduimpoBats  MHOTOTPaHHHMKH, BBIOMpAsi ~ OCHOBAaHHUS IS
78 Ki1accuukamuy  (BBIMYKIBIE M HEBBITYKIBIE  MHOTOTPAHHHKH,
' NpaBWIbHBIE MHOTOIPAHHMKH, TPAMbIE M HAKJIOHHBIE  IPU3MBI,
napauieIeTuneb)
79 OmnepupoBarb MOHATHSIMM: CeKyImas IJIOCKOCTD, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMUIIBI  [OCTPOCHUS  CEYEHHH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh ceueHHs MHOTOTPAHHMKOB METOJAOM CJIEIOB, BBIIOJIHATE
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pemars 3aaun Ha HaXOXICHHE T€OMETPHUYECKUX BEJIMYMH IO 00Opasiam
WM aIrOpUTMaM, MPHUMEHsS W3BECTHHIE AHATMTUYECKHUE METOABI IPH
7.12 pELIEHNH CTAaHAAPTHBIX MATEMATHYECKHX 3aJa4 Ha BBIYMCIECHUE
PaCCTOSHUI MEXKIY ABYMS TOYKAMH, OT TOYKH IO MPSIMOM, OT TOYKHUJIO
IUIOCKOCTH, MEXKIY CKPEIUBAKOLIIMMUCS IIPIMBIMU
7.13 Perrate 3aaun Ha HaXO0XJICHHUE TCOMETPUUCCKUX BEJIMUYUH MO 0Opasiiam




WIM aJlTOPUTMaM, NPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOJbl MpHU
pElIeHNN CTaHIAPTHBIX MaTeMaTHYECKHX 3a/a4 Ha BBIYMCIIEHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY MPSIMON U IJIOCKOCTBIO,
MEXy TIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Bbruncnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH MHOIOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ NpUMeHeHHeM (GOpMYyJl, BBIYUCISATh COOTHOIIEHUS
MEX1y IUIOIIAIIMU MMOBEPXHOCTEH, o0BEMaMu 10/100HBIX
MHOTI'OI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSIMHM: CUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBATh M WHTEPHPETUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, NpPEJCTaBICHHYIO Ha
4epTeKax U pUCYHKax

7.17

HpI/IMeHHTB TCOMECTPHUICCKUC (I)aKTBI IJIL peICHUs CTCPCOMETPUICCKUX
3aaa4, IMpEAnoJaratommux HCECKOJbKO HIaroB peuICHUsA, €CJIU YCJIOBHUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMC

7.18

[IpumensTh TpoCTeHline MpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 33124

7.19

[TpuBoUTH MpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MMPAKTUKE: aHATU3UPOBATh peaIbHbIE
CUTYyallUH U IPUMEHSTh U3YUYEHHbIC TOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHu4ecku  CHOPMYJIHUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pealbHbIe CUTYyallM Ha SA3bIKE T€OMETPUU, UCCIEA0BATh MOCTPOEHHBIE
MOJIEJH C UCTIOIB30BaHUEM T€OMETPUYECKUX TOHSATHUI U TEOPEM, amnmapara
anreOppl, peuiarb NPAaKTHYECKHUE 3a7ayd, CBS3aHHBbIE C HaXOXKJIEHUEM
r€OMETPUYECKUX BETUINH

11 KJIACC

Kon
NpoBepsieMor
0 pe3yJbTaTa

6

IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI OCBOEHNS] OCHOBHOIM
00pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pazoBaHus

I'eomeTpus

6.1

OmnepupoBaTh MOHATUSME: IWJIHHIPUYIECKAs MOBEPXHOCTh, 00pa3yIomIne
WIMHAPUYECKOW TOBEPXHOCTH, NHMJIMHIAP, KOHUYECKAash IMMOBEPXHOCTb,
oOpasyromue KOHHUYECKOM  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh

6.2

Pacmo3naBats Tena Bpamenus (MWIMHAP, KOHYC, cepa U map)

6.3

OOBsICHATH cCIOCOOBI OJTYYCHHUS TeJl BPALLICHUS




6.4

KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIOCKOCTH

6.5

OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CErMEHTa, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOSI, BBHICOTA
[IapOBOTO CJIO0S, IIIAPOBOM CEKTOP

6.6

Bbruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEW TEJ BpallleHUs,
reOMEeTPUYECKUX TEJI C MPUMEHEHHEM (PopMyT

6.7

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy u
OIMCAaHHBIN OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOT'PAaHHUK WU TEJIO
BpalICHUSA

6.8

BbI4ucnsiTh COOTHOLIEHUS MEXTY TUIOMIAISIMU IIOBEPXHOCTEH 1 00bEMaMHU
IMOMOOHBIX TEN

6.9

N300paxkaTh n3ydyaeMble QUTYpbl OT PYKM M C NMPUMEHEHHEM HPOCTBIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTb CEUEHHUS Tej
BpallleHUs

6.11

W3Bnekatb, UHTEPIPETUPOBATh U MPEOOpa3OBbIBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

6.12

[TpumeHsTh TeOMeTpUYecKre (aKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIIONIATraluX HECKOJIbKO IIArOB DPELICHMs, €CIU YCIOBHUSA
IIPUMEHEHNUS 33JIaHbl B IBHON (opMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE JEHCTBUS CIIOXKCHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXXEHUSI BEKTOpPAa Ha YHUCIIO, OOBSCHITh, KAKUMHU CBOHCTBAMU OHU
00J1agaroT

6.15

HpI/IMeHﬂTB IIpaBUJIO MapaJuICICITUIICAa IIpU CII0KCHUHN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JI€KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIHWHATHI BEKTOPA,
Yrol MeXZAy BEKTOpaMH, CKaJSIPHOE IIPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEApHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB M IPOW3BEAECHHE BEKTOpAa Ha YHUCIO, yroil
MEX/1y BEKTOpaMHU, CKaJsIpHOE MPOU3BEJIEHUE, PACKIIAAbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aZ[aBaTB IMJIOCKOCTb YPaBHCHHEM B I[CKﬂpTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemiate HpOCTCfIH.IPIC TCOMCTPHUICCKUC 3a/la4 Ha IPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

PemraTe 3aJadyrd Ha AO0Ka3aTCIbCTBO MATEMATHYCCKHX OTHOIIICHUU |
HaX0XXACHUC I'COMCTPHUUCCKUX BCIIMYUH I10 o6pa3uaM Wi aJiropuTMam,
IIPUMCHIS HN3BCCTHBIC MCTOBI I1pH PCUICHUU CTaHJAPTHBIX




MaTEeMAaTHUYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTEHIINE NPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a1a4

6.22

IIpuBOAUTE NpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHATH MoJTyuyeHHbIE 3HAaHUS HA NPAKTUKE: aHAJIM3UPOBATh pealibHbIe
CUTYalLlMu U IPUMEHATH U3yUEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PELICHHUS
MaTeMaTHYeCcKu  cPOpMyJIMpPOBAaHHOM  MpoOJIEeMBl,  MOJAEIUPOBATH
peaJIbHbIE CUTYyallUd Ha SI3bIKE N€OMETPHUH, UCCIIENOBATh IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM FE€OMETPUUECKUX TOHITUH U TEOPEM, armapara
anreOpbl, peliaTth MPaKTHYECKHE 33a/Ja4H, CBSI3aHHbIE C HaXOXKICHHUEM
reOMETPUUYECKUX BEJINYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHbBIE TOHATUS CTEpEOMETpUHU. Touka, MpsiMas, IMIOCKOCTh, MPOCTPAHCTBO.
[Tonsite 00 aKCHOMATUYECKOM IOCTPOCHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUH
U CIICJICTBHS U3 HUX

7.2

B3aumHoe pacrnonokeHue OpSMBIX B IPOCTPAHCTBE:  IEpECEeKaroLIHecs,
napajulefibHble M CKpeluBaroluecss npsmble. [lapamienbHocTs MOpsIMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajiesibHble MpsiMble B  INPOCTPAHCTBE,
NapajuleTbHOCTh TPEX MPSAMBIX, MapauIeTbHOCTh MPSIMOM U TUIOCKOCTHU. YTJIBIC
COHAIIPAaBJICHHBIMH CTOPOHAMH, YTOJ MEXKIy MNpPsSMBIMH B  IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapasuiebHble MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
mwiockocTei. IlpocTeiimne npocTpaHCTBEHHBbIE (GUTYPBI HA TUIOCKOCTH: TETPadp,
Ky0, mapasuieNnenumne/1, IoCTPOSHNUEe CeUeHU

7.3

HepHeH)II/IKy.]'IHpHOCTB HpﬂMOﬁ U IIUIOCKOCTH: TMCPICHIAUKYIAPHBIC IIPAMBIC B
IPOCTPAHCTBE, NPAMBIE MapajliebHbIE U MEPHEHAUKYIISPHbIE K IUIOCKOCTH, IPU3HAK
MEPIECHINKYISIPHOCTH IPSIMOU U TNIOCKOCTH, TEOpEMaA O MPSIMOM NEPIEHIUKYISIPHOM
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXAY MPSAMOM U MIIOCKOCTHIO, ABYTPAHHBII
YTOJI, TUHEHHBIN yroJ1 IByrpaHHoro yria. [lepnenaukyisip 1 HakKJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 MJIOCKOCTH, MPOEKIHs (GUTYPHI Ha
TUIOCKOCTh. [lepneHIuKyIsipHOCTb TIOCKOCTEH: MPU3HAK NEPIIeHIUKYIIPHOCTH ABYX
wiockocTeil. Teopema o Tpéx nmeprneHauKyIsIpax

7.4

[ToHsATHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDaHHMKA, BBIIYKIbIE U
HEBBIYKJIbIE MHOI'OI'DAaHHMKH, pa3BEPTKAa MHororpaHHuka. Ilpmsma: n-yrosbHas
Ipu3Ma, TPaHW U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
HOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsAMOyroibHbIM Mapajieaenumnes
U ero coiictBa. [Iupamuna: n-yronpHas nupaMmujia, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBast M IMOJIHAsI MOBEPXHOCTh NMHUPAMU[bI, NTPaBUIIbHAS U yCEUEHHAs NMUpaMUJa.
OneMeHThl NpuU3Mbl W NHUpaMuIbl. [IpaBWiibHBIE MHOIOIpaHHHUKM: IOHSATHE
NpaBWIBHOTO MHOTOTPAHHUKA, MpaBWIbHAs NpuU3Ma M MpaBWIbHAs NHpaMH[A,
npaBUIbHAs TPEYToJIbHAS MMPaMUa U PaBUWIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IPAaBWIBHBIX MHOTIOIPDAHHUKAX: OKTa’Ap, JOJAEKadap M ukocayapyrue CeueHus
HPU3MBI U TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA OTHOCUTCIIbHO TOYKHU, HpHMOﬁ, IIJIOCKOCTH.
OneMEHTHI CUMMCTPHUU B nmupamMujiax, napauiCJICriIcaax, IMpaBUJIbHBIX
MHOT'OI'paHHHKax

7.6

Breruucnenue 351€eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribel. [lnomans




OOKOBOW TOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TMPSMON MPHU3MBI, TUIOIIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mebl. [1momane 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MNHUpamMHUAbI, TeopeMa O IUIoUlaau
yceuénnoii nupamupl. [lonstie 06 06bpéMe. OOBEM MUPaMUIBI, TPU3MBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIECHUS MEXTy IUIOIASIMU TIOBEPXHOCTEH,
00BbEMamMu MOJOOHBIX Tel

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomeTpus

6.1

Hunuaapuydeckas moBEpXHOCTb, 00pa3yoliye WINHIPUYECKON MTOBEPXHOCTH, OCh
HHHHHI{quGCKOﬁ IMOBEPXHOCTH. ]_[I/IJ'H/IHI[pZ OCHOBaHHUS U OOKOBas IMMOBCPXHOCTD,
oOpa3syromas 1 0Ch, TUIONaAs OOKOBOW 1 MOJIHOW TOBEPXHOCTH

6.2

Konnueckass moBepXHOCTb, 0OO0pa3ylolue KOHMUYECKOM TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BEpIINHA, 00pa3yromas
U OCb, IJIOIIA]1b OOKOBOM M TTOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue
" BbICOTA, OCHOBaHU U 6OKOBaH IMOBEPXHOCTH

6.3

Cdepa u map: meHTp, paanyc, IMaMeTp, IIoaab MoBepxXHOCTU chephl. Bzanmuoe
pacnonoxkeHue cepsl M TUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, mionanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IMJIOCKOCTHU. PaSBépTKa ONWIMHAPA U KOHYCa

6.5

KoMOuHanumu Ten BpalieHWss U MHOTOTPAHHUKOB. MHOTOTPAaHHHK, ONMHCAHHBIN
oxoJio cepsl, chepa, BucaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BpallleHus

6.6

[Tonsitue 00 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapayuieNienuena u cieacTBuss u3 He€. OO0bEM mwimHApa,
koHyca. O0béM mapa u miomnaab chepol

6.7

[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHUS MEXIY — IUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMHU MTOJIOOHBIX TEN

6.8

Ceuenus nuiauHApa (MapajuieNbHO M MEPHEHAMKYJSIPHO OCH), CEYEHHMs] KOHyca
(mapaenbHOE OCHOBAHMIO M IPOXOIAIIEE UEPE3 BEPIINHY ), CEUEHUS 11apa

6.9

BeKTOp Ha INIOCKOCTH W B MPOCTPAHCTBE. CrnoxeHre W BBIYATAHHUE BCKTOPOB.
YMHOKEHHUE BCKTOpPA HA YUCIIO. Paznoxxenue BCKTOpa 110 TpeM HCKOMILJIAaHApHBIM
BCKTOpaM. HpaBI/IHO HnapaJureJCnuIicaa. Pemienue 3aaa4, CBJA3aHHBIX C
IMPUMCHCHHUEM IIPABUJT JEHUCTBUH C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopaumHatel BekTopa.
[Tpocteiimue 3amauni B KOOpAMHATaX. YToid Mexay BekTopamu. CkansipHOe
MPOU3BEIEHUE BEKTOPOB. BhIuncieHne yrioB MeXIy MPSMBIMUA M IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I TIPH PEIICHUH T€OMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOI
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHMSI
NMPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

Bnamenue Meromamu J0Ka3aTeNbCTB, AITOPUTMAMH DPEIICHHS 331ad;
yMeHne (GOpMyIUpPOBaTh M ONEPUPOBATH MOHITHSIMH: OIpEAeTeHHE,
aKCMOMa, Teopema, CIIEACTBHE, CBOMCTBO, MpPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHIIbHBIC OPMYJIMPOBKH; IPUMEHSTh UX; yMEHUE (HOpMyITUpOBAThH
o0paTHOE W TPOTHBOIIONIOKHOE YTBEPKACHHUE, MTPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATH METOJ MAaTEeMAaTHICCKONH WHIIYKIIHH;
OpOBOAUTL  JOKA3aTCIbHBIC PACCYXICHUA IIpU PCIICHHUU  3aJady,
1 OIIEHUBATh  JIOTMYECKYIO TMPAaBUIBHOCTh  PACCYKICHUH; yYMEHHE
OTIEpUPOBATH MOHITHSIMH: MHOXECTBO, MOJMHOECTBO, OMEpaIlii Haj
MHOXCCTBAMH, YMCHHC HCIIOJIB30BaTh TGOpeTHKO-MHO)I(GCTBCHHLIﬁ
ammapar JJisi OMCaHUs PEabHBIX MPOIECCOB U SBJICHUN U MPH PEIICHUH
3a1a4, B TOM 4HCI€ M3 JPYruX YyueOHBIX IPEAMETOB; YMEHHE
OTICpUPOBAThH MOHATUSAMHU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OINHUCHIBaTh Tpadbl pa3IMYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU pELUICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypalbHOE YMCIIO, LEJN0e YHCIIO,
CTETEHb C LIEJIBIM I1I0Ka3aTeIeEM, KOPEHb HAaTYPaJIbHOM CTENIEHH, CTETIEHD C
paLoOHaIbHBIM [TOKA3aTENEeM, CTENIEHb C JEHCTBUTENIbHBIM I10Ka3aTeleM,
Jorapugm 4Yuciaa, CUHYC, KOCUHYC M TaHT€HC INPOU3BOJIBHOTO 4YHCIA,
OCTaTOK IO MOJYJIO, PALMOHAIBHOE YHUCIO, MPPALUOHATIBHOE YHCIIO,
) MHOKECTBA HATypalbHbIX, LEJNbIX, PAlHOHAJIBHBIX, JCHCTBUTEIbHBIX
YHUCeJl; YMEHHUE HCIOJb30BaTh IPU3HAKU JAEIUMOCTH, HAWMEHBIINN
oOuIMii 1enuTeNb U HauMEeHblee o011ee KpaTHoe, anroput™ EBkiinaa npu
peLIeHUH 3ajiay; 3HAKOMCTBO € PA3JIMYHBIMU O3ULIMOHHBIMU CUCTEMaMHU
CUMCIICHMS;  YMEHHUE  BBIIIOJHATH  BBIUMCIEHME  3HAYEHUM U

peoOpa3oBaHUs  BBIPAKEHUH CO CTENEHSAMH U Jorapudmami,

npeoOpa3oBaHusi  APOOHO-PAIIMOHAIBHBIX  BBIPAKCHHMH;  yMEHHE




ONEpUPOBATh IMOHATUSAMH: IOCIENOBATEIBHOCTh, apH(MeTHdecKas
mporpeccusi, reoMeTpudeckas Mporpeccusi, OeCKOHeYHO YOBIBaroIIas
reoMeTpUYECcKas IPOrpeccHsl; yMEHUE 3aJaBaTh IOCIE0BATEIBHOCTH, B
TOM YHCJIe C ITOMOIIBIO PEKYPPEHTHBIX (hOpMYJI; YMEHHE ONEepHUpOBAThH
HNOHATHUAMU: KOMIUIEKCHOE YMCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJyJIb M ApTyMEHT KOMILUIEKCHOTO YHCIa, (hopMa 3alMCH KOMIUIEKCHBIX
yucen (reoMeTpuyecKkas, TPUTOHOMETpUYecKas M anreOpanyeckas);
yMETb MPOU3BOJIUTH apUPMETHUECKHE MAEUCTBUS C KOMILJIEKCHBIMU
YHCJIaMU; TPUBOAUTH IPHUMEPBI MCIOIb30BaHUSI KOMIUIEKCHBIX YHUCEIL
ONEpUPOBATh MOHIATUSIMU: MaTpula 2X2 u 3x3, onpeaesuTenb MaTpULbL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATHAMU: PAaLMOHANbHbIE, UPPALMOHAJIbHbIC,
TIOKa3aTebHbIe, CTENEeHHbIE, JIorapu(MUIECKHUe, TPUTOHOMETPUIECKHE
YPaBHEHMs M HEpPaBEHCTBA, WX CHCTEMBl; YMEHHME ONEpUPOBaTh
MOHATUSMH: TOXKIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHWH M HEPABEHCTB, PaBHOCHUIBLHOCTH
YPaBHEHHUI, HEPAaBEHCTB WU CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEPaBEHCTBA M CHCTEMbI C IOMOIIBIO PA3IUYHbIX NPUEMOB; pEIIaTh
YPaBHEHMs, HEPABEHCTBA U CHCTEMBl C [apaMeTpoM; IPUMEHSTbH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS MATEMaTH4YECKUX

3a/1a4 U 3aJ1a4 U3 pa3IuuHbIX 00JacTeil HayKu U peanbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (DYHKLUH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIMY, SKCTpeMyM (pyHKIMU, HauOobllee ¥ HaMMEHblIee 3HaYeHUs
(YHKIMK Ha IPOMEXKYTKE, HeTIpephIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
(GbyHKIMH, TIepBasi 1 BTOpast MPOU3BOIHAS (PYHKIIUH, TEOMETPHUECKUIN 1
¢u3nyeckuil CMBICI HPOM3BOJIHON, NepBOOOpa3Has, ONpeaeaEHHbIN
WHTETpaj, yMEHHUE HAXOAWTh ACUMNOTOTHI rpaduka (yHKIHMU; yMEHHE
BBIUUCIIATH IIPOU3BOJHBIE CYMMBI, IPOU3BEJCHMSA, YACTHOIO U
KOMIO3ULUHU (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeNbHOW K IpaduKy
(yHKIIMY; YMEHUE HaXOAWTh IMPOU3BOJHBIE AJIEMEHTApHbIX (DYHKIIN;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISL HCCIIEAOBaHUS (DYyHKLUA,
HAXOJIUTh HAUOONIbIINE W HAaWMEHbBIIUE 3HAYeHHUS (YHKIUN; CTPOUTH
rpadMKyu MHOTOYJIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaJIM3a; NPUMEHATH IPOM3BOAHYIO JJI HAXOXKICHMS HAWIydILEero

PEICHNA B INPUKIAJHBIX, B TOM YHCJIC CONUAIBHO-O3KOHOMHNYCCKUX H




(bu3MvecKuX 3a1a4ax; HaXOAUTh TUIOMAAN U 00BEMBI (UTYP C TTOMOIIIBIO
WHTETpasa; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOTO0 MOICIUPOBAHUS C

MOMOUIbI0 AUPPepeHInaNbHbIX YPABHEHUN

YMenue omnepupoBaTh MNOHATUAMM: Trpapuk (yHKUMH, oOpaTHas
(GyHKIMsA, KOMIO3UIMA (YHKUMH, JTUHEWHas (QyHKIUs, KBaJpaTHYHAS
byHKIHA, panuoHaIbHas GyHKIMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpUYECKHE  (QYHKLUUH, OOpaTHblE TPUTOHOMETPUUYECKHUE
(GyHKIMH, TIOKa3aTenbHass W Jorapudmuyeckas QyHKIUH;, yMEHHE
CTPOUTH TPapUKH HM3YUYEHHBIX (DYHKIMH, BBIMOJIHATH MPEoOpa3oOBaHUS
rpaduKoB QPyHKIUI, HCIOIB30BATH TPAPUKH ISl U3YUEHUS TPOLIECCOB U
3aBUCHUMOCTEH, IPU pEUIeHUH 3a7ad U3 IpYruX y4eOHBbIX NMpPEAMETOB U
3aJa4 U3 peanbHOM )KU3HHU; BbIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA U IpaduKu (PyHKINH A1 pereHHsI
YPaBHEHMH, HEpPaBEHCTB M 3aJad C IapaMeTpaMH; M300paxaTb Ha
KOOPAMHATHOMU INIOCKOCTH MHOXKECTBA PELICHUN ypPaBHEHUN, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLICHTHI, A0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4u U3 00JIaCTH yNpaBJICHUS JINYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBISATh BBIPAKEHHUS, YPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI 1O YCJOBMIO 33Jayd, UCCIENOBATh MOJIYYEHHOE pPELICHHE U
OILICHHMBATh MPaBAONOJO0OHOCTh PE3yJIbTaTOB;, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $I3bIKE MATEeMaTHKU;, COCTABISATh BbIPaKEHUS,
YpaBHEHHUS, HEPaBEHCTBA W MX CHUCTEMBbl IO YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIIOJIB30BAaHMEM almapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH Pe3yIbTaT

YMeHne onepupoBath MOHATHAMU: CpellHee apupMETHIeCcKoe, MeInaHa,
Haubosblllee 1 HauMEHbIlIee 3HAUCHHUs, pa3Max, TUCTIePCHsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHUE MU3BIIEKATh, HHTEPIPETUPOBATD
nH(popMaIrIo, MPEACTaBICHHYIO B Ta0IMIaX, HA TUarpaMMax, rpadukax,
OTPaKaroIy0 CBOKMCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUM; IIPEICTABIIATD
nH(pOpMaLIMI0O C TOMOUIbI0 TabNWIl M JAMarpaMM; HCCIIEOBaTh
CTaTUCTHYECKHE JIaHHbIE, B TOM 4YHCJE C MPUMEHEHUEM TIpaduyecKux
MCETOJOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn ucciaea10BaTb COBMCCTHBIC
HAOMIOJIEHUsT C TMOMOIIBI0 JHarpaMM pacCeUBaHUS U JIMHEHHOU

perpeccuun




YMenue onepupoBaTh MOHATHUSMH: CIIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSATHOCTh CIly4YallHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TpapUUECKUX METOJO0B; MPUMEHSTh
(OpMyIIBI CIOKEHUS U YMHOXXEHHUS BEPOSTHOCTEH, (HopMyiy MOIHOU
BEpOSATHOCTH, hopMyiy bepHyn, komOuHaTOpHBIE (haKThI U HOPMYIIBI;
OILICHUBATh BEPOSATHOCTH pEAJbHBIX COOBITHIl; yMEHHE OINepUupoBaThH
NOHATUSIMM: CllydaliHas BEJIMYMHA, paCHpPEIEIIEHUE BEPOSITHOCTEM,
MaTeMaTHYeCKoe OXKUAAHWEe, AMUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CllyyaliHOM BeNWYMHBL, (QYHKIMM pacmpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOI0, II0Ka3aTE€IbHOIO W HOPMAJIBbHOIO paCIpeieIeHHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBAa M3y4YEHHBIX paclpeleieHuil Juis
pemeHust 3a7ad; 3HAKOMCTBO C TOHSTHSMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOJIUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONIEpUPOBATH MOHATUSAMU: COUETaHUE, IEPECTaHOBKaA,
YHUCIIO COYETaHW, YHUCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHwue
NPUMEHATH KOMOWHATOPHBIE (DaKThI U PaCCYKICHHS IJIs pEIIeHUs 3a/1a4;
OILICHUBATh BEPOSITHOCTH  peajbHBIX COOBITHI; COCTaBIISITh

BEPOSATHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IIOJyYCHHBIN PE3YIbTAT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yroi,
JBYTPaHHBIA Yroj, TPEXIPAaHHBIM yTroJl, CKPEIMBAIOLIUECS TPSMBIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMHU, Yrojl MEXAy HpPsSMOH U IJIOCKOCTBIO, YIOJd MEXITY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
HPSIMBIMM, PACCTOSIHUE MEXy IMJIOCKOCTSMHU; YMEHUE UCIIOIb30BaTh IPU
peleHny 3a7a4y U3y4YeHHbIe (akThl U TEOPEMBbl IUNIAHUMETPHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOIIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYMH, p€IIaTh CBA3AHHBLIC C HUMH IIPAKTUYCCKHUEC 3a/la1n
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YMeHue onepupoBaTh MOHATUSAMM: IUIOUIaAb (GUTYPBI, 00bEM (DUTYPBL,
MHOT'OI'paHHMK, NPaBWJIbHBIH MHOTOTPAaHHUK, CEUEHHUE MHOIOIPaHHHUKA,
KyO, mapamienenunen, Npu3Ma, NHpamuaa, ¢GuUrypa ¥ MOBEPXHOCTh
BpallleHHs, LWINHAP, KOHYyC, 1ap, cdepa, miomans chepsl, MIOLa1b
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, IMIUHIpA, 00BEM KyoOa,

MIPAMOYT'OJIBHOT'O TMapajlyICJICIMICaa, NHPaMUAbl, IMPU3MBI, HOWJIWHIApPA,




KOHYyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHIpA,
NapajuleJIbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacamomascs c@epbl, IWIMHAPA, KOHyCa; YMEHHE CTPOUTb CEUYECHHE
MHOTOTpaHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI U TTOBEPXHOCTHU
BpallleHUs1, UX CEUYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPHUUECKUX (PUTYP, CAMOCTOSITEEHO
(hopMyIHpOBaTh ONpEeNCHHUs U3y4yaeMbIX (UTyp, BBIIIBUTaTh TUIIOTE3bI
O CBOMCTBax W MpU3HAKAX F€OMETPUYECKHUX (DUryp, 0OOCHOBBIBATH WU
orpoBepraTb MX; YMEHHE IPOBOJAUTH KiIacCUPHUKAIMIO (QUTYp TIO
pPa3IUYHBIM IpPU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JIONOJHUTENbHBIE

IOCTPOCHUA

11

YMeHue onepupoBaTh IMOHATHSMH: JIBIJKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA EPEHOC, CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue 000U, TMOA00HBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJ0OHBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
HUCKYCCTBE, ApXUTCKTYPEC, HCIOJIb30BATH T'€COMCTPHUYCCKHNEC OTHOUICHUA
IIPU pEICHUH 33/1a4; HAXOUTh T€OMETPUYECKUE BETUYUHBI (IJTMHA, YTOJ,
IUIOIA/Ib, 00BEM) TP PEIICHUH 33]a9 U3 APYTHX Y4EOHBIX MPEIMETOB U
U3 pealbHOW JKW3HU; YMEHHE BBIYHCISTH T'€OMETPHUYECKUE BEITMUHHBI
(nmuHA, yroj, miomanb, 00bEM, IJIONIAAb TMOBEPXHOCTH), HCIOIB3YS
n3ydeHHble (POPMYJIBI U METOABI, B TOM YHCIE: TUIOMAIb TOBEPXHOCTH
MUpaMUbl, TIPU3MBI, KOHYCa, HWINHIpPA, TUIOMAas chepbl; 00bEM KyOa,
IpAMOYTOJIBHOI'O IapajuiCjIeniuieaa, IMmupaMuabl, I[MPU3MbI, OUJIWHApPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTh OTHOLICHHUC 00BEMOB HO,Z[O6HBIX (1)I/Il"yp
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YMeHue onepupoBaTh NOHATUSMU: MPAMOYTOJIbHAs CUCTEMA KOOPJUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOU3BE/ICHUE BEKTOpa Ha YHCIO, PA3JIoKEHHE BEKTopa Mo Oas3ucy,
CKAJIIPHOE TPOU3BEJCHHE, BEKTOPHOE MPOU3BEIACHUE, YIOJl MEXIY
BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ
JUIS pEelIeHHs TeOMETPUYECKHX 3aJad M 3aJad JAPYyrux Y4eOHBIX

MpEIMETOB
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YMmenune BBI6HpaTB HOI[XO)ISIH_[I/Iﬁ MCTOH HJId PCHICHUA 3aJadu,
INOHNUMAaHHUC 3HAYUMOCTH MATCMATUKU B H3YUYCHUU TIPUPOJAHBIX U
O6HIGCTB€HHBIX nmponeccoB u ﬂBHGHHfI; YMCHUC  pacCliO3HaBaTh
IMPOSABJIICHUEC 3aKOHOB MATCMATHKHW B HCKYCCTBC, YMCHUC IIPHUBOAUTDH

IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCHUHCKOM M MHUPOBOWU




MaTeMaTUYECKON HayKH




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

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Yucia ¥ BLIYMCIIEHUS

1.1

HarypanbHblie u nienble yncia. [Ipu3Haku 1eIMMOCTH HENBIX YHCEI

PaumoHansHBIE 4YHCIHA. OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, IMPOLCHTHI,

b2 OecKOHEYHbIE IepuoAnYecKre Apoodu
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JedcTBrs ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypaJbHON CTEIICHU
14 Crenenb ¢ uenbiM nokazareneM. CTENeHb C palUMOHAIBHBIM IIOKa3aTeleM.
' CBolicTBa cTeneHn
L5 CuHyC, KOCHHYC W TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaibHBIC JOTAPUBMBI
JeiictButenpHble uyncia. ApupMeTHYECKHE ONepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaaMmu. [IpuOmk€HHbIE BBIYMCICHHUS, IpaBWIa OKPYIVICHHs, NPUKHUIKA U
OILICHKA pe3yJIbTaTa BbIUNCICHUN
1.8 [IpeoOpa3oBaHue BbIpaxXeHHH
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 WppaunonanbHble ypaBHEHUS
23 TpuroHomeTpruyecKkue ypaBHEHUS
24 [Toka3zarenbHble U JorapuMuyecKre ypaBHEHHUs
2.5 Llenbie u 1pOOHO-paAIIIOHANIEHBIE HEPABEHCTBA
2.6 HppaunoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHble U JOrapuPMUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKrue HEPABEHCTBA
2.9 CucTtembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeeTuTeb MaTPUIIbI




@®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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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